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Pabouas nporpamma no yueOHOMy npeamery «Marematukay (0a30BbIi YPOBEHbD)
(npenmetHass obmacte «MartemMatuka W HHQOpMATUKa») (Hajnee COOTBETCTBEHHO —
mporpaMma MO MaTeMaTUKe, MaTeMaTuKa) BKJIIOYAET IMOSCHUTEIbHYIO 3aIlHCKY,
colepkaHue O0Oy4yeHHs, IUIAHUPYEMble pE3yJbTaThl OCBOEHUS MPOrpaMMbl IO
MaTeMaTuKe, TEMaTUYeCKOe TUIAHUPOBAHUE.

HHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo MaremaTtuke 1jsi  oOydaronuxcss 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo MareMaTUKE YYTECHbI UAEHU U TOJOKECHUS
Konnenmuu pazputusi Matematudeckoro obpasoanus B Poccuiickoit deneparmu.

[Ipeamerom MateMaTUKH SBISIOTCSA (PyHIaMEHTAIbHBIE CTPYKTYPhI HAILIETO MUpPa —
MPOCTPAHCTBEHHBIE (POPMBI U KOJMYECTBEHHBIE OTHOMICHUS (OT TPOCTEHIIHX,
yCBaMBAEMbIX B HEMOCPEJCTBEHHOM OIbBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX
JUISL PA3BUTHUS HAYYHBIX W MPUKIAJHBIX UJIeH). MaTemaTuueckue 3HaHUs 00€CTICUNBAIOT
MOHUMAHHUE TPUHIIMIIOB YCTPOHCTBA U HCIOJb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSITUE U  HWHTEPIPETALUIO  COIMATBHOM, DSKOHOMHYECKOW, IMOJUTHYECKOM
uH(OpMaIlMK, Tal0T BO3MOXKHOCTH BBINOJHATh PACUETHl M COCTABJISATH AJTOPUTMBI,
HaXOAUTh U IPUMEHSTH (OPMYJIbI, BIIAJIETh MPAKTUYECKUMU MPUEMAMH T€OMETPUUYECKUX
U3MEpPEHUN M TMOCTPOEHUM, YUTaTh HMH(POPMAIIUIO, MPEJACTABICHHYIO B BUIE TaOJMII,
auarpaMM M TpauUKOB, KUTh B YCIOBUSAX HEONPENEIEHHOCTH W TMOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuyenue mareMatuku GOpMHUPYET y OOYYAIOMIUXCS MATEMATHYECKHUI CTHIIb
MBIIIJICHUS, TTPOSBIISIONINIICS B ONpPEeEHHBIX YMCTBEHHBIX HaBbikax. OOyuarommuecs
OCBaMBAIOT TAaKUE TMPUEMBI M METOJbI MBIIUICHUS, KaK MHIYKIUA U JACIyKIus,
000011IeHe U KOHKPETHU3aIMs, aHaJIu3 M CHUHTE3, KiIacCU(HUKAIUsI M CHCTEMaTH3allus,
abctparupoBanue u ananorus. O0bEKTh MATEMATUYECKUX YMO3AKIIOUEHUH, ITpaBuiia Ux
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAHW3M JIOTMUECKHX IOCTPOCHUMN, CIOCOOCTBYIOT
BbIpaOOTKE yMeHus (GOpMYIMpPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKIACHHS, TEM
CaMbIM DPAa3BUBAIOT JIOTHYECKOE MbIIeHne. M3ydeHne MareMaTtuku oOecreunBaeT
dbopMuUpoBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS M BOCIUTAaHUE YMEHHM
NEUCTBOBATh MO  3aJaHHbIM  aJTOPUTMaM, COBEPILIECHCTBOBATb W3BECTHHIE U
KOHCTPYHUPOBATh HOBBIE. B mporiecce pelieHus 3aj1a4 — OCHOBOM y4eOHOM JeITeIbHOCTH
Ha YPOKaxX MaTeMaTHKHU — PA3BUBAIOTCS TBOPYECKAS U MPUKIIATHAS CTOPOHBI MBITIICHHUS.
OOyyeHue MaremMaTUKe Ja€T BO3MOXKHOCTh pPa3BUBaTh Yy OOyYalOMMXCS TOYHYIO,
paIMOHAILHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HanOoJiee MOIXOJSIINC
S3BIKOBBIC, CHMBOJIMYECKHUE, TpadhUUeCKUe CPEACTBA IS BRIPAKECHUS CYKICHUHN U
HATJISTHOTO WX TIPEICTABIICHHUS.

[Ipu u3ydyeHUM MaTeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMHU

IIO3HaHUA I[CﬁCTBHTCJ'IBHOCTPI, npeacTaBaCHUAMU O IMPCAMETC U MCTOAAaX MAaTCMATHKU,
HUX OTIIMYHUH OT MCTOAOB APYTUX CCTCCTBCHHLIX U T'YMAHUTAPHBIX HAYK, 00 0COOECHHOCTAX
MMPUMCHCHUS MAaTCMATHUKHU JIsI PCHICHUA HAYUYHBIX W IIPUKJIAHBIX 3aJ1a4.



[IpyopuTeTHpIMM 1eNAMH OOyY€HHsS MaTeMmaTHke B 5—9 kiaccax SBISIOTCS:
dbopMupoBaHuE IEHTPATBHBIX MAaTEeMaTHYECKUX MOHATUN (YUCII0, BEJIMYMHA,
reomeTpuueckas (urypa, NmepeMeHHasl, BEPOSTHOCTb, (YHKIMs), 00ECIEeUYMBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOT0 00pa30oBaHUs 00yYarOIIUuXCs;

MOABE/ICHUE OOYYaIOIIMXCS Ha JIOCTYMHOM [Jii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYXAIOIIET0 MHUpa, TOHUMAaHUE MAaTEeMaTUKH KaK 4acTH
00111e# KyJIbTYPhI UETIOBEYECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH oOydarouuxcs,
MO3HABATEIbHON aKTUBHOCTU, UCCIEAOBATEILCKUX YMEHHUM, KPUTUUHOCTU MBIIUICHHUS,
MHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBanue (QyHKIMOHAIBHOM MaTeMaTHYECKOW TpaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSBICHUS] MAaTEMAaTHUYECKUX TMOHSATHUM, OOBEKTOB M 3aKOHOMEPHOCTEU
B PCAIbHBIX JKMU3HCHHBIX CHUTYaIUSX U MPU H3YYCHUU APYTHUX Y4EOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HX Ha S3bIKE
MaTeMaTHKd ¢ CO3/1aBaTh MaTeMaTU4YeCKHUE MOJICNH, TMPUMEHSITh OCBOCHHBIN
MaTeMaTHYEeCKUM ammapar JJisg penieHuss MNPaKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIC PE3YyIbTaTHI.

OcHOBHBIE JTMHUU COJIEPKaHUS MPOTrpaMMBI 0 MaTeMaTHke B 5-9 kiaccax: «Hucna
U BBIYUCIEHUS», «Anrebpa» («AnreOpandeckue BBIpAKEHUS», «YPaBHEHUA U
HEpaBEeHCTBaY), «DyHKIUNY, «I eomeTpusi» («I'eomerpuueckue GUrypbl U X CBOUCTBAY,
«3MepeHne reoMeTpu4ecKuX BENUYHH»), «BeposATHOCT, M cTaTUCTUKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS TMapajlieNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBUCHUMO OJHA OT JAPYTOM, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUH.

Copepskanue mporpaMMbl 10 MaTeMaTUKe, paclpeaea€éHHOe MO rojaM o0ydeHus,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIBHBIM
BompocamM  oOydyaromuecs: — oOpalfajauch  HEOJHOKpPAaTHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYeCKUMH TMOHATUSIMU M HaBbIKAMHM OCYIIECTBIISUIOCH IOCIEAOBATEIBHO H
MOCTYMATEIbHO, C COONIOACHUEM TMPUHIUMIIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MAaTE€MaTUYECKUX MPECTABICHUN OO0yJaroImuXCs,
pacmmpsst u yriayosss e€, 00pasyst IpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTemaTuka SBISETCS 00S3aTEIbHBIM YYEOHBIM
MpeIMETOM Ha YPOBHE OCHOBHOIO 001ero oopaszoBanus. B 5-9 kmaccax maTtemaTuka
TPAIUIIMOHHO U3YYaeTCs B paMKaX CJIEAYIOMUX YIeOHBIX KYpCOB: B 5—6 kaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIr0Uast 3JI€MEHTHl CTATUCTUKHU U
Teopun BepositHOcTel) u «l'eomerpus». IlporpammMoil Mo maTeMaTuke BBOAMUTCS
CaMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

OO0uiee 4KMCIO YacoB, PEKOMEHJIOBAHHBIX JIsI MU3YyUYEeHHUs MaTreMaThKu (0a30BbIi
YPOBEHB) Ha yYpOBHE OCHOBHOTO 00Iero obOpa3zoBanus, — 952 waca: B 5 kimacce —
170 wacos (5 gacoB B Hezenmo), B 6 kinacce — 170 gacos (5 yacoB B Hezeno), B 7 KJiacce —
204 yaca (6 yacoB B Hefento), B 8 kiacce — 204 yaca (6 yacoB B Hezel0), B 9 Kiacce —
204 yaca (6 yacoB B HEJIEIIIO).



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyeHne MareMaTuKud Ha YpOBHE OCHOBHOTO 0OOIEro 0Opa3OBaHMs HAIPaBJICHO
Ha JIOCTIDKEHHE OOYYaIOIUMUCS JTUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3zoBaTeIbHBIX PE3YyJbTaTOB OCBOCHHS YU€OHOIO MpPEeIMETA.

JIMUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS  NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpUOTHYECKOE BOCIIUTAHUE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHHWCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM POCCUHUCKUX MAaTEMAaTHKOB U POCCHUHCKOU
MaTeMaTUYECKOW IIKOJBI, K WCIIOJIB30BAHUIO ITHX JOCTIDKEHUH B JPYrUX HayKax H
NPUKIAIHBIX cepax;

2) rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00513aHHOCTEN rpak/laHWHA U peasii3allii ero mnpas,
Npe/ICTaBIeHHEM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHHM, MPOIEAYP TPAXKITAHCKOTO 0011ecTBa (HAaIpUMep, BHIOOPHI, OITPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO STUYECKUX IMPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHHEM JOCTIKEHUU HAayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-ITHUYECKUX
IIPUHIIMIIOB B IEATELHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIMTAHHE:

YCTAHOBKOM HA AaKTUBHOE Y4YacTHUE€ B PEIICHUM MPAKTHYECKUX 3aaad
MAaT€MAaTHYECKON  HAMpaBJICHHOCTH, OCO3HAHMEM  BaXXHOCTU  MAaTeMaTHYECKOIO
oOpa3oBaHMs Ha TPOTHKEHWHM BCEH KU3HU NI YCHENIHOW mMpodeCCHOHATBHON
JESTENPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHIUBUIYAIBHOW TPAEGKTOPUH OOpa30BaHMS M KU3HECHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CIOCOOHOCTHIO K OMOIMOHAIBHOMY W 3CTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, pEIICHHH, pPaCCyXJACHUH, YMEHHIO BHUICTH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSA:

OpHMEHTALIMEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YENOBEKa, NPUPOJALI U OOIIECTBa,
MMOHUMaHHEM MaTEeMaTUYECKOW HayKH Kak c(epbl YeTOBEYECKON JAEeSATEIbHOCTH, 3TANOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISl DPA3BUTHUS LMBWIM3ALWH, OBJIAJCHUEM S3BIKOM
MAaTEMAaTHKA U MAaTEMAaTHYECKOW KYJIbTYpPOM KakK CPEJACTBOM IO3HAHUS MHUpA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBBIKaMH HCCHGHOB&TGHBCKOﬁ JACATCIIPHOCTH,

6) puzuueckoe BocnuTaHUWE, (OPMHPOBAHUE  KYJIbTYpPbl  310pPOBb W
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO IPUMEHATh MATEMATUUYECKUE 3HAHHS B HHTEPECAX CBOETO 3/10POBBS,
BEJICHUsI 3/I0pOBOr0 00pasa >KHU3HHU (3A0pOBOE MUTAHUE, COAJTaHCUPOBAHHBIA PEKUM
3aHATHH U OTABIXA, pEryisipHas pu3nveckas akTMBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKA
pedraexkcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >€ IpaBa JApPYroro
YEJIO0BEKa;

7) IKOJIOTHYECKOE BOCTIMTAHME:

OpUEHTAIIMEN HA INPUMEHEHHE MATEMAaTUYECKMX 3HAHUN I pELIeHUs 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPY>KaIOIIEeH cpejibl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX
BO3MOXXHBIX TOCIEACTBUN JJIi OKpYXalolled Cpelnbl, OCO3HAHHWEM TJI0O0AJIBHOIO
XapakTepa HKOJIOTHYECKUX MPoOIJIeM U MyTel UX pelieHus;

8) amanTanus K N3MEHSIOIHMCS YCJIOBUSIM CONMAIBLHOW M PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 JEsTeIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCA y APYTHX JIIOJIEH, TPUOOpETaTh B COBMECTHOM AESTEIHHOCTH HOBBIE 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUHM HOBBIX 3HAHUM, B TOM 4yucie HOpPMYyTUPOBATH
UJieH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTaX U SBICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIINH KOHTPMED, KOPPEKTHPOBATH TPUHIUMAEMBbIE PEIICHUS
U IecTBUS, GOPMYIHPOBATH U OIICHUBATH PUCKU U TIOCIEACTBUS, (HOPMHUPOBATDH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATHI

B pe3ynbraTte ocBOEHUS MPOrpaMMbl IO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusa y oOyuaromierocst OyayT chOpMHpPOBAaHBI METANpPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHECs] OBIAJICHUEM YHHBEPCAIbHBIMU TO3HABATEIHLHBIMUA JACHCTBUSMH,
VHUBEPCATHbHBIMA ~ KOMMYHUKATHBHBIMM ~ JICUCTBUSIMA ¥ YHHUBEPCAJIbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE eiiCTBHUS
ba3oBble JJornueckue JeMcTBUA:

BBISIBIISITh M XapaKTEpPHU30BaTh CYIIECTBEHHBIE TMPHU3HAKKM MAaTEMaTUYECKUX
00BEKTOB, MOHATHH, OTHOIIEHUH MEXIY MHOHATUIMHU, (GOPMYIHPOBATH OIpEaCICHUS
TOHATHH, yCTAHABIWBATh CYIIECTBEHHBIM TPU3HAK KiIacCH(UKAIMH, OCHOBAHUS
T71s1 000OIIIEHUSI M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U TPEOOPA30BBIBATE CYKJICHUSI: YTBEPAUTEIbHbIE



Y OTpUILIATENIbHbIE, €AMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHbIE;

BBIABJIAT MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBI3UM U IPOTUBOPEUUS
B (akTtax, JaHHBIX, HAOMIOJEHUSAX M YTBEPXKICHHUAX, MpeasiaraTb KpPUTEPHUH
IS BBISIBJICHUS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUYNH;

JI€J1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NENYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa3bupaTh J1OKa3aTeNbCTBA MAaTEMAaTHMYECKUX  YTBEPKIEHUU  (psMblE U
OT MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbBHO  HECJOXKHBIE  JOKA3aTeJIbCTBA
MaTEeMaTU4YEeCKUX (PAaKTOB, BBICTpAaUBATh AapryMEHTAllMIO, NPHUBOJUTH TMPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHbBIE PACCYXKACHUS;

BbIOMpaATh cnoco0 pelieHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BIOMpaTh Haubosee MOAXOAAIINN ¢ YYETOM CaMOCTOATENbHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeIbCcKHe 1eHCTBHS:

UCIIOJIb30BaTh BONPOCHI KaK HMCCICIOBATCIIbCKUH HMHCTPYMEHT TO3HAHUSA,
(bopMyITHpPOBaTH BONPOCHI, (PHUKCUPYIOIIHE MPOTUBOPEYHE, MTPOOIEMY, CAMOCTOSITEIILHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (JOPMHUPOBATH TUIIOTE3y, apryMEHTUPOBATh CBOIO
TIO3UIINIO, MHCHHUE;

MPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TUIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOOJIBIITI0E CCIIEOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MAaTEMaTHUECKOTO 00BEKTa,
3aBHCHMOCTEH 00BEKTOB MEXKY COOOM;

CaMOCTOSITEILHO (OPMYJIHPOBATH OOOOIIEHUS ¥ BBIBOABI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOICHUS, UCCIICIOBAHUS, OICHUBATH JTIOCTOBEPHOCTH IMOJYUYCHHBIX
PE3YyIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHUTHE IMIpollecca, a TaKKe BBIIBUTaTh
HPEIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nungopmanmeii:

BBISIBIISITh ~ HEJAOCTATOYHOCTh M M30BITOYHOCTh  MH(MOpPMaNuM,  JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHS 3a]1a4H;

BBIOWpaTh,  aHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHOOPMAITNIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHNUS;

BEIOWpATH (hOpMyY TIpeIcTaBIeHUS HHPOPMAIUN U WILTIOCTPUPOBATH pelacMble
3a/lauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHWBATh HAIEKHOCTH MHPOPMAIIMH TI0 KPUTEPHUSIM, TIPEITIOKCHHBIM yUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHnKaTHBHBIEC YHHMBEpPCaJbHbIe YUeOHbIC ACHCTBUS:

BOCHPUHUMATh U (OPMYIHPOBATH CYXAECHUS B COOTBETCTBUU C YCJIOBUSIMHU H
LEeIsIMU OOILEHHUS, SCHO, TOYHO, TPAMOTHO BBIPaXaThb CBOKO TOUYKY 3PEHHS B YCTHBIX
Y IUCbMEHHBIX TEKCTaX, 1aBaTh OSICHEHUS 10 XO1y PEIICHUS 3a]a4l, KOMMEHTHPOBATh



[IOJIy4YEHHBIN pE3yJIbTaT;

B Xo0Je OOCYXIEHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXAaeMOW TEMBI,
npoOIeMBbl, pelIaeMOl 3a/lau, BbICKA3bIBATh WJEW, HAICJICHHbIE HA MOMCK pPEIIEHUs,
COMOCTAaBJSATh CBOM CYXKIEHUS C CYXXIEHUSMHU JPYIMX YYaCTHUKOB JHMAJIOTa,
OoOHapy’XKUBaTh pa3IMyUe U CXOACTBO IMO3UIIMI, B KOPPEKTHON (opme (popmMyInpoBaTh
pa3Horacus, CBOM BO3paKEHMUS;

MPEACTaBIATh PE3YyJbTaThl PELICHUS 337auyM, DSKCIEPUMEHTa, HCCIEI0BaHuUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpPATh (opMaT BBICTYIUIEHUS C YYETOM 3ajaad
Npe3eHTAIMi 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAaHIHOW U MHANBUIYaIbHON pabOThI
pU pelIeHU YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpPUHUMATh 1€Jb COBMECTHOM JI€SITEbHOCTH, IIJIJAHUPOBATh OpPraHU3ALMIO
COBMECTHOW paboOThl, pacipenessiTh BUAbl padoT, I0rOBapUBaTHCA, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl, 0000IIaTh MHEHHSI HECKOJBKUX JIFOIEH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIPYTHE), BHITOIHATH CBOIO YaCTh pabOThl U KOOPJUHUPOBATH CBOU
JEUCTBUS C IPYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJla B OOIIUIA
IPOAYKT IO KPUTEPUAM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU B3aUMOAEHCTBUS.

PeryasiTuBHbIC YHHBEPCAJIbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

CaMOCTOSITETTFHO COCTaBIISITh TUIAH, allTOPUTM DPEIICHUS 3amadd (WM ero 4acTh),
BBIOMpATh CIIOCOO pelnieHus ¢ YYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH BapHAHTHI PEIICHUH C Y4ETOM
HOBOM MH(MOpPMAaIIHH.

CaMOKOHTPOJIb:

BIIAJIETh CHOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca W pe3yibTaTa
pelieHns MaTeMaTUYeCKOU 3aauH;

MpEeABUJIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTh MpPHU PEHICHUU 3a/auH,
BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HANJAEHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JAESTEIbHOCTH TIOCTABICHHOM UEIU W
YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WA HEIOCTUKEHHUS LEJH, HAXOIUTh
omunOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHHS MPOTPAMMBI MO MaTeMaTHKE MPEICTaBICHBI
o rogamM oOy4eHus B CIACAYIONIUX pa3/iesiaX MPorpaMMbl B paMKax OTACIbHBIX YU4EOHBIX
KypcoB: B 5—6 kiaccax — Kypca «MatemaTtukay, B 7—9 kimaccax — KypcoB «Anredpay,
«I"'eomeTpusi», «BEpOATHOCTD U CTATHCTUKAY.



PABOYAS ITPOT'PAMMA YYEGBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

HHOACHUTEJIBHASA 3AIITMCKA

[IpropuTeTHBIMH 1eJIAMH OOyYEHHS MaTeMaTHke B 5—6 Kiaccax SBISIOTCS:
npoaokeHue GOpMUPOBAHUS OCHOBHBIX MATE€MaTHYECKUX TMOHATHM (YHUCIIO,
BEJIMYMHA, TreoMeTpuyeckas (Qurypa), oOecneyuBalOIMKUX MPEEMCTBEHHOCTh U

NEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHUs 00yUarOIUXCS;

pa3BUTHE MHTEJUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydYarommxcs,
NO3HABATENbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HMHTEpEca K H3YyYECHUIO
MaTeMaTUKH;

noJiBeJieHne OOydYaloIMXCsd Ha JIOCTYITHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aUMOCBS3M MAaTEMATUKHU U OKPYKAOIIETO0 MUPA;

dopMupoBanue (QYHKIIMOHAIBHONW MaTeMAaTHUYECKOM T'PAMOTHOCTH: YMEHUS
pacrio3HaBaTb MaTeMaTHYEeCKHEe OOBEKTHI B peajbHbIX IKU3HCHHBIX CHUTYyaIUsX,
NPUMEHSITh OCBOCHHBIC YMEHMS JIS PEHICHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh MOJIYYEHHBIE pPE3YyJbTaThl M OIICHUBaTh HMX HAa COOTBETCTBUE
NPaKTUYECKON CUTYyaIUH.

OCHOBHBIE JIMHHUM COJEpkKaHUsA Kypca MaTeMaTMku B 5—6 kjaccax —
apumeTHdeckass U1 TeOMeTpHYecKasi, KOTOpble pPa3BUBAIOTCS MapajiebHO, Ka)aas
B COOTBETCTBUU C COOCTBEHHOH JIOTMKOHM, OJJHAKO, HE HE3aBHUCHUMO OJIHa OT JPYTroW,
a B TECHOM KOHTAaKT€ M B3aUMOJEUCTBUU. Takxke B Kypce€ MaTEMaTUKU MPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU aireOpsl U OMHUCATENbHON CTATHCTHKHY.

N3ydenne apupMeTHyecKoro marepuaiga HAuMHACTCA CO CHCTeMAaTH3alud |
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YHCTIAX, MOJTYYEHHBIX HA YPOBHE HAYAJIBLHOTO O0IIIETO
oOpazoBanus. [lpu 5TOM COBEpIICHCTBOBAHHME BBIYHCIUTEIBHON TEXHUKA U
dbopMUpoBaHHE  HOBBIX TEOPETHMUECKUX  3HAHUW  COYETAeTCI C  Pa3BUTHUEM
BBIYHMCIIUTEIBHON KYJIBTYpbl, B YacCTHOCTH C OOyYe€HHEM NPOCTEHIIUM mpuémMam
MPUKHUJIKA W OILIEHKA PE3yJbTaTOB BBIUKUCICHUN. M3yueHue HaTypalibHbIX YHCEIN
MPOJI0IDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMH MOHATUSAMH TE€OPHH JIETUMOCTH.

Hauvaino n3zy4denus: 0ObIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kitaccy. ITo
MIEPBBINA ATAM B OCBOCHUH APOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
MOHATUAMU TeMBbI. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX Jpo0eil B TOJIHOM 00bEME
MIPEALIECTBYET U3YUECHHIO IECITUYHBIX TPOOEH, YTO LEIECO00Pa3HO ¢ TOUKH 3PEHUS
JIOTUKH U3JI0KEHUS YMCIOBOM JIMHUU, KOT/la IpaBuia AEHCTBUN C IECITUYHBIMU
IpoOsSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMU QJITOPUTMAMU BBHITTOJIHCHUS JEHCTBUN
C OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMH PACIIUPUT
BO3MO>KHOCTH JIJIs1 IOHUMAaHUS 00YYaIOIUMUCS MPUKIATHOTO TPUMEHEHUSI HOBOU
3alUCH MPU U3YYEHUU JIPYTUX MPEIMETOB U MPU MPAKTUYECKOM HCIOJIH30BAHUMU.
K 6 kiaccy oTHec€H BTOpOH ATamn B U3y4eHUU APOOEH, re IPOUCXOAUT
COBEPIIICHCTBOBAHUE HABBIKOB CPaBHEHMUSI U ITpeoOpa3oBaHus 1podeil, 0CBOCHUE HOBBIX
BBIYUCIIUTEIBHBIX aJTOPUTMOB, OTTAUMBAHHE TEXHUKHU BBIUKMCIICHHUI, B TOM YHCIIE
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3HAQYCHUN BBIPAKEHUM, cOJepkKalluX U OOBIKHOBEHHBIE, U JECATUYHBIE JApOOH,
YCTAaHOBJICHUE CBSA3EU MEXKAy HUMU, pACCMOTPEHUE MPUEMOB pPEIICHU 3a/1ad Ha APOOH.
B navane 6 kiacca mpoucXoAuT 3HAKOMCTBO C OHSATUEM MPOLEHTA.

Oco0eHHOCTHIO U3YUYECHUS MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIT SIBJISIETCS TO, UTO
OHM TaKXKe MOT'YT pacCMaTpUBATLCSA B HECKOJIBKO ATarnoB. B 6 kiacce B Havyasie u3yueHus
TeMbl «I loJI0KUTENbHBIE U OTPULIATENIBHBIE YUCTIa» BbleNsAeTcs noarema «Llenbie unciay,
B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU YUCIAMH W JI€UCTBUSIMU
C TIOJIOKUTENbHBIMUA U OTPULIATENIbHBIMU YMCJIAMHU TIPOUCXOAUT Ha OCHOBE COZIEPKATEIBHOTO
MoJIX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MMO3HAKOMUTDH 00 yUJaIOIIUXCSI MPAKTUYECKU
CO BCEMU OCHOBHBIMHM TMOHATUSIMM TE€MbI, B TOM 4YHUCJI€ M C MpaBUIaAMH 3HAKOB
IIPU BBITIOTHEHUU aprUPMETUYECKUX JeHCTBUH. M3ydeHne paloHaIbHBIX YKCeT Ha TOM He
3aKOHYMTCSI, @ OYJIET MPOJIOKEHO B Kypce anreOpsl / Kiacca.

[Ipu oOydeHuM pemeHur0 TEKCTOBBIX 3aJa4 B 5—6 Kjaccax HCIOJIb3YHOTCS
apudmeTrueckrue npuémel pemieHus. [Ipu oTpaboTKe BHIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBaOTCS TEKCTOBBIC 3a]1a4 CIEYIOMINX BUOB: 3a/]a4l Ha IBUKECHUE,
Ha YacTH, HA TTOKYIKH, Ha paboTy U MPOU3BOAUTEIIBHOCTh, HA TIPOIICHTHI, HA OTHOIICHUS
u nponopruu. OOydaroniuecs 3HAKOMATCS C MpuéMaMu pEIIeHUs 3ajaad nepedopom
BO3MOJKHBIX BapHUAHTOB, ydarcs padoTath ¢ mHGOpMAIMEl, MpeICTaBICHHON B dopme
TaOJIUI WU TUarpamM.

B mporpamme yuyebHOoro kypca «MaremMaTHKa» MNpeaycMOTpeHO (opmMupoBaHHe
NPOIEEBTUYECKUX anredpandeckux MpeacTaBieHuil. bykBa kak CHUMBOJ HEKOTOPOTO
yyciaa B 3aBUCHMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOAMUTCS IIOCTEIEHHO.
bykBeHHasi CHMBOJMKa IMIMPOKO HCIOJB3YETCS MPEXKAEC BCEro s 3amucH OOIIMX
YTBEPKJCHUHN U MIPEATIOKEHHM, (DOPMYJI, B YACTHOCTH JIJISl BBIYMCICHUS T€OMETPHUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yuebHoro kypca «MaTemaTuka» TpEICTaBlIeHA HAarJIsAIHAS
reOMETpHs, HANpaBJIICHHAs HAa Pa3BUTHE OOPAa3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUsI, N300PA3UTEIbHBIX YMEHUN. DTO BAXKHBIN dTall B M3yYCHUH T€OMETPHH,
KOTOpPBIA  OCYLIECTBJISICTCSI HA  HAIVIIAHO-TIPAKTUYECKOM  yYpOBHE,  OIMPAETCs
Ha HalIAIHO-00pa3HOEe MbIIIeHHe oOydJarommxca. borbimas poiab  OTBOAMUTCS
MIPAKTUYECKOMN JeATETBHOCTH, OMBITY, SKCIIEPUMEHTY, MoJieTupoBanmio. O0yJaromuecs
3HAKOMSTCS C TE€OMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HMX
MPOCTEUITUMU  KOHPUTYpAIUsIMU, yd4aTcs H300pakaTh WX Ha HEIWMHOBAHHOW W
KJIeTYaTOM Oymare, pacCMaTpuBalOT MX MpocTeiine cBoicTBa. B mpoliecce n3yueHus
HATJISTHOW T€OMETPHUH 3HAHUS, TOJYYCHHBIC OOYJarONIUMUCS HAa YPOBHE HAYAIBHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACTITUPSIFOTCS.

CornacHo yaeOHOMY TJIaHy B 5—6 Kilaccax M3ydaeTcss HHTETPUPOBAHHBIN MTPEIMET
«MartemaTuka», KOTOpPbIM BKJIIOYaeT apu(PMETHUYECKUN MmaTepuanl M HarJsIHYIO
FEOMETPUIO, a4 TAKXKE MPOMNEAECBTUUECKUE CBEACHUS U3 anreOphl, SJIEMEHThl JOTUKH U
Hayaja OonucaTeIbHON CTaTUCTUKHU.

OO6uiee yncno 4acoB, PEKOMEH/IOBAHHBIX JIJI1 M3y4eHUsI MaTeMaTuku, — 340 yacos:
B 5 xiacce — 170 gacoB (5 gacoB B Hezeno), B 6 kiacce — 170 gacos (5 yacoB B HelleIio).
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COIAEPKAHUE OBYYEHUA
5 KITIACC

HartypasabHble 4ncia U HYJIb
HarypanbHoe wuucno. Psg HarypampHbix umcen. Yucno 0. HW3oOpaxenue

HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOU (YUCIOBOM) PSIMOM.

[To3unMoHHass cucTeEMa CUMCICHUA. Pumckas HyMepaluss Kak IpuMep
HETO3UI[MOHHOM CUCTEMBI CUUCIIEHUS. JlecATUUHAs CUCTEMA CUUCIIEHNUS.

CpaBHEHME HATypaJbHBIX 4YHUCEJ, CPABHEHHWE HATYPaJbHBIX YHCEN C HYJEM.
Crnioco0bl cpaBHeHUs. OKpYTIeHUE HATYPaAJIbHBIX YHCEIL.

Ciio)keHre HaTypalIbHBIX YHCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BhlunTaHue Kak
JefcTBUE, 00OpaTHOE CJIOKEHHI0. YMHOXEHUE HATypajdbHBIX YHCEN, CBOMCTBA HYJS U
eIUHUIIBI TP yMHOXeHuHW. JleneHue Kkak JIeUCTBHE, OOpaTHOEC YMHOXEHHIO.
KomnoneHTs! neiicTBUM, CBsI3b My HUMH. [IpoBepka pe3ynbTaTa apuMEeTUIECKOTO
neictBusi. llepemecTuTenbHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS H
YMHO>KEHHS, pacIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB 1151 00O3HAUEHHs] HEU3BECTHOTO KOMIIOHEHTAa W 3aIUCHU
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

Jlenurenu U KpaTHBIEC YHCIIA, Pa3JI0KEeHUE HA MHOXUTENU. [IpocTeie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJbHBIM NOKa3aTeleM. 3aluCh YMCIa B BUAE CYMMBI pa3psIHBIX
CJIaracMaiX.

YucnoBoe BblpakeHUE. BbhruuciieHMe 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, MOPAIOK
BBIIIOJIHEHUSI JEUCTBUM. lcnonp30BaHME NpU BBIYKCICHUAX MEPEMECTUTEIBHOIO H
COUYETATEJIbBHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXEHUS, pPaCIpeeIUTEIbHOIO
CBOMCTBA YMHOKECHHS.

Jpoon
[IpencraBnenne o ApoOU Kak crocode 3amucu 4acTd BeMHMYuHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunbHble W HempaBWibHBIE ApoOu. CMemaHHas JapoOb, MPEICTaBICHHE
CMEIIaHHOW ApoOW B BHUEC HENMPABUIBLHON IpPOOM M BBIIEICHUE IIEJIONM YacTH YHUCIa
W3 HempaBWIbHOW npobu. M3o0paxeHue npoOel TOYKaMU Ha YHCIOBOH MPSIMOIA.
OcHoBHOe cBoiicTBO apobu. Cokpamenue napobeir. [lpuBeaenue apodbw K HOBOMY
3HameHarent0. CpaBHEeHHE ApoOei.

CnoxeHnue W BblYMTaHUE JpoOeil. YMHOXXEHUE U JejieHue ApoOed, B3auMHO-
oOpaTHbIe TpoOu. HaxoxaeHre 4acT 1eIoro u 1eioro Mo ero YacTH.

Hecatuunas 3anuck JapoOeit. IlpencraBienue aecaTudyHod JpoOW B BHUJE
OOBIKHOBEHHOM. M300pakeHne NECATUYHBIX APOOEH TOUYKAMM Ha YHCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTtnyeckue ACHUCTBUS C NECATUUHBIMU ApoOsiMu. OKpYyrieHUe NEeCATUUHBIX
TPOOEH.
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Penienne TeKCTOBBIX 33124

Periennie TeKCTOBBIX 3a7ad apudMETHYECKUM CrocoOoM. PerieHue JOruyeckux
3amad. PemeHune 3amad mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOIUI] U CXEM.

Pemienue 3agay, comepkaimx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMsl, pACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EIMHULBI M3MEPEHUSA: MAaCCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBS3b MEXAY €AMHUIIAMU U3MEPEHUS
Ka)XII0U BEJIMYUHBI.

Perienrie o0CHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBneHue JaHHBIX B BUJI€ TAOJIHII, CTOJI0OYATHIX TUArpamMM.

Harasanas reomerpust

Harnsanuele npencraBiaeHuss 0 purypax Ha IUJIOCKOCTH: TOYKa, MpsAMasi, OTPE30K,
JIy4, yroJ1, JIOMaHasi, MHOTOyT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmoi, ocTpbli, Tyou
Y pa3BEPHYTHIN YTJIbI.

JInuHa OTpe3ka, METPUYECKUE €AWHULbI IIuHbL. [[IMHA JIOMaHOW, NEpUMETP
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA.

Harnanuele npencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o06paxkenue ¢uryp, B TOM uucie Ha kieryatod Oymare. I[loctpoenue
KoH(pUTyparui u3 yactel mpsaMou, OKpY>KHOCTH Ha HEJTMHOBAHHOMW U KJIETYaTOM Oymare.
Hcnonp3oBaHue CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp IPSIMOYTOJIbHUKA U MHOT'OYT'OJIBHUKOB, COCTaBJICHHBIX
U3 TPSMOYTOJIbHUKOB, B TOM 4YHCJe (UTyp, M300pKEHHBIX Ha KJIeT4aToW Oymare.
Enununel uamMepeHus miomaim.

Harnsnsele npencraBieHus O NPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpaHHuku. M300paxxeHrne npocTelmx MHOTOTPaHHHUKOB.
Pa3Béprku kyOa u mapamienenumnena. Co3nanue Mojeine MHOTOTpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U APYTUX MaTEPUAIIOB).

O06BEM npsAMOYTOIBHOIO Mapaienenumnesa, kyoa. Ennnuie uamepenus oobéma.

6 KJIACC

HartypaabHble unciia

ApudmeTrndyeckne OEUCTBUS C MHOTO3HAYHBIMH HATYpPaTbHBIMH  YHCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK JEHCTBUM, MCMOIb30BaHUE CKOOOK. Mcmonb3oBaHue
MIPA BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CJIOXKEHUS H
YMHOKEHUS, PACHpPEICIUTEIBHOTO CBOMCTBA YMHOXEHUsA. OKpyTJIEHME HaTypajbHbIX
quced.

JlenuTenu ¥ KpaTHbBIE YUCia, HAMOOJIbIINKA OOIINI AENIUTENIb U HAMMEHbIIEe 001Iee
KpaTHoe. JleaMMOCTh CyMMBI U ITPOU3BENCHUS. JeneHne ¢ OCTaTKOM.
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poou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JpoOU, COKpalieHue ApoOeH.

CpaBHeHHE M yHoOpsiAouMBaHue JpoOel. PemieHne 3amay Ha HAXOXKIEHUE YaCTU
OT LEJOro W UEeJIoro mo ero 4vactu. [[poOHoe uMcio Kak pe3yiabTaT JeeHHS.
[IpencraBnenue AecATUYHOM ITpoOU B BHUAEC OOBIKHOBEHHOM JpoOM M BO3MOXKHOCTH
NpeacTaBlieHus OOBIKHOBEHHOW ApoOM B BUIE NECITHUUHOHN. JlecaTuuHble OpoOu H
MeTpuueckas cuctemMa Mep. ApudmMeThuyeckue IeHCTBUS M YHCIIOBbIE BBIPAKECHMUS
C OOBIKHOBEHHBIMH U I€CITUYHBIMU APOOSIMHU.

OtHouenue. Jlenenue B JaHHOM OTHoIeHuH. MaciTab, nponopuus. [lpumenenue
OPOMOPLUHA NP PELICHUH 3a/1ay.

[lonsiTue mpoueHTta. BpluncieHue mpoueHTa OT BEIMYMHBI M BEJIMYMUHBI N0 €€
OpOLEHTY. BbIpakeHWe TMNpOIEHTOB JAECATUYHBIMU JApoOsimu. Pemenue 3amau
Ha TPOLEHTHI. BoipaxkeHne OTHOIIEHHS BETUYHMH B MPOIICHTAX.

IHonoxuTeabHBbIE H OTPULATEIbHBIEC YHCJIA

[lonoxurenbHble W OTpULATENbHbIE uyMcaa. lLlenble yucna. Monaynp uucna,
reoMeTpuiecKas HHTeprpeTanus Moayis yrcia. M3o0paxeHue yncen Ha KOOPAUHATHOM
npsimoii. YucnoBsie mpoMexxyTku. CpaBHeHue uncen. ApudMeTHUYECKHe IEHCTBUS
C MOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU YUCIIAMHU.

[IpsMoyronpHast cucTeMa KOOpPAMHAT Ha IUIOCKOCTH.  KoopAaumHaTel TOYKH
Ha IJIOCKOCTH, abciucca U opaunHara. [loctpoenue Todek u (GUryp Ha KOOPIUHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OyKB JJIsl 3alIMCH MAaTeMATHYCCKUX BBIPAXKEHUUW W TPEJIOKCHUM.
CroiicTBa apudmeTndeckux JeUCTBUN. bByKBEHHBIC BBIPOKCHHS U  YHCIIOBBIC
NOJCTAHOBKH. DByKBEHHBIE paBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl, GopMyINbl MEpUMETpa W IUIOMIAAU MPSMOYTOJbHUKA, KBaapara, oObEMa
napajienenunena u Kyoa.

Penienne TeKCTOBBIX 32124

Pemenrie TeKCTOBBIX 3aj1ad apr(METHUYECCKUM CIIOCOOOM. PeleHue JTormuecKux
3aga4. Pemenue 3a1a4y nepeObopoM BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemenue 3agay, coqeprKaiinx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMs, pacCTOSIHUE, IIEHA, KOJTUYECTBO, CTOMMOCTD, TPOM3BOAUTEIBHOCTD, BpEMsl, 00BEM
paboTel. EquHUIIBI U3MEPEHUS: MACChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBs3b MEXY €AMHUIIAMU U3MEPECHUS KaXKIOM BEITMYMHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPIMOHAIBLHOCTHIO BEJIWYUH,
MPOIIEHTaMU;, PEIICHNE OCHOBHBIX 3aJ1a4 Ha APOOU M TIPOIICHTHI.

Ouenka U TPUKUIKA, OKpyrjieHue pesyiabrata. (CocTaBlieHHE OyKBEHHBIX
BBIPAYKCHHUH 1O YCIOBUIO 3a1aUH.

[IpencraBneHne [OaHHBIX C TIOMOIIBIO Tabmuiy u guarpamm. CronOdaThie
JMarpaMMbl: YT€HUE U TOCTpoeHue. UTeHrne KPYroBbIX THarpaMM.
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Harasianas reomerpus

Harnsnabie npenctaBiaeHuss o Gurypax Ha TUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jyd, Yroj, JJoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIBHUK, TPEYTOIBHUK, OKPYKHOCTH,
KpyT.

B3aumHOe pacmoyiokeHHe IBYX MPSMBIX HA TJIOCKOCTH, TapaUICNIbHBIE MPSIMBIC,
MEPICHANKYIIIPHBIC TIPSIMBIC. MI3MepeHne pacCTOSTHUI: MKy ABYMsI TOUKAMH, OT TOUKH
710 TIPSIMOM, JIUTMHA MapIIpyTa Ha KBAJPATHON CETKe.

N3mepeHne W TOCTPOSHHWE VYIJIOB C TIOMONIBIO  TpaHCHOpPTUpA. Buasl
TPEYTOJBbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIBHBIN, TYHOYTOJbHBIN, PAaBHOOCIPCHHBIMH,
paBHOCTOPOHHMH. UETBIPEXYTONBHUK, PUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTOJTEHUK,
KBaJpaT: WCIOJb30BAaHUEC CBOWCTB CTOPOH, YIJOB, JuaroHanedd. I3o0paxeHue
TCOMETPUYCCKUX (UTYp Ha HEJIMHOBAaHHOW Oymare C WCIOJb30BaHUEM IHPKYJIS,
JUHEHKH, YyTONbHUKA, TpaHCcIOpTHpa. [locTpoeHus Ha KileT4aToi Oymare.

[TepumeTp MHOTOyroyibHHMKA. [loHATHE IUIOMIaAM (GUTYPHI, CIMHUIIBI M3MEPCHHS
wionaau. [Mpubnmxénnoe n3MepeHne iomanyd Guryp, B TOM 4YMCIe Ha KBaJpaTHOH
cetke. [TpubamkEHHOE U3MEPEHHE ITTUHBI OKPY>KHOCTH, TUIOIIIH KpyTa.

CuMMeTpus: IICHTpaIbHas, OCeBask U 3¢PKAIbHASI CAMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsanselie nmpencTaBieHus 0 MPOCTPaHCTBEHHBIX (pUTypax: napaieiaenumnes, Kyo,
npu3Ma, TUpaMuaa, KOHyC, MWIMHIP, map u cepa. N3o06paskeHre mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3zBEPTOK MHOTOTPAaHHUKOB, IIHJIMHAPA U KoHyca. Co3aaHue Mojenen
IPOCTPAHCTBEHHBIX UTyYp (M3 Oymaru, MpOBOJIOKH, IJIACTHIIMHA U IPYTUX MATEPHUAIIOB).

[lonsitue oO0BEMa, enuHMIBI U3MepeHUs 00béMa. OO0BEM NPAMOYTOIHHOTO
napaJjuiesiernurenaa, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

IIpeaqmeTHble pe3ynbTaThl OCBOCHHS MIPOrpaMMBI  y4eOHOTO Kypca K KOHILY
oOydeHus B S Kjacce:

Yucuaa u BIYUCICHUS

[lorumaTe ¥ MPaBWIBHO YHOTPEOJSATh TEPMUHBI, CBSI3AHHBIE C HATYPAIbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh W YNOPSAIOYMBATH HATypajbHbIE YMCIIA, CPABHUBATh B MPOCTEHUIINX
cily4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM W M300pakaTh HATypajbHbIE YMCJIA TOYKAMU HA KOOPJIWHATHOM (YHCIIOBOIN)
MPSMOM.

Boinonusate  apudmMeTnueckue  JEWCTBUS € HATypajJbHBIMU  YHCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIINX CIydasiX.

BoInonHsATh IPOBEPKY, NPUKUJIKY pPE3yJIbTaTa BHIYUCICHUH.

OKpyrJsITh HATypaJibHbIC YUCIIA.
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Penienne TeKCTOBBIX 33124

Pemate TekcToBBIe 3a7aud  apU(PMETHUYECKHM CIIOCOOOM U € TMOMOIUIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BApHUAHTOB.

Pemate 3agaum, comgepxaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMS, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOJIUIbl, 0003HAUEHUS TMPU PEIICHUU
3ajad4.

[Tonp30BaThCs OCHOBHBIMU €IMHUILIAMU WU3MEPEHUS: ILIEHBI, MacChl, PaCCTOSIHUA,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU €AUHUIIBI BETUUUHBI YEPE3 IPYyTHE.

N3Bnekarh, aHamM3uUpoBaTh, OLCHUBATh HWHQOpMAIUIO, TPEACTABICHHYIO
B TabJyvile, HA CTOJIOYATOM aUarpamMme, MHTEPIPETUPOBATh MPEICTABICHHBIC JTaHHbBIE,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpust

[Tonp30BaThCs rEOMETPUUECKUMHU TTOHATUAMU: TOUKA, IPsIMasi, OTPE30K, JIyd, yro,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOIMHX (HOopMy
U3yYEHHBIX T€OMETPUUYECKUX DUTyp.

Hcrnonp30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C yIVIaMU: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbBHUKaMH: YIoJI, BEpIIMHA, CTOPOHA, JUAaroHallb, C OKPYKHOCTBIO: paanyc,
JUaMeTp, LEHTP.

N300paxaTh U3yuyeHHbIE FreoOMeTpuUecKue (PUrypsl Ha HETMHOBAaHHOW U KJIeTYaTON
Oymare ¢ HOMOIIbIO IUPKYJIS U TUHEUKH.

Haxomute nnuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO

JIMHEUKH, CTPOUTH OTPE3KU 3aJaHHOU UIMHBI; CTPOUTH OKPY>KHOCTb 3aJaHHOTO paaunyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSAMOYIOJBHMKA, KBajapara il HX
[IOCTPOCHHUS, BEIYUCIICHU IIIOIIAAU U IIEPUMETPA.

Bbluncnsate mnepumeTp U IUIOHIaAb  KBaJpaTa, MpsIMOYTOJIbHHKa, (uUryp,
COCTaBJICHHBIX U3 IPSAMOYTOJBHUKOB, B TOM yucie Guryp, n300paxEHHbIX Ha KJIETYATOM
Oymare.

Ilonp30BaTeCs OCHOBHBIMM METPUYECKMMM E€IMHHUIAMU W3MEPEHHs [JIMHBI,
IJIOIIAW; BBIPAXKaTh OJHU €IVHULIBI BEJIMYUHBL Yepe3 Apyrue.

PacniozHaBaTh napaienenunen, KyO, HCIOIb30BaTh TEPMHHOJOTMIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS Napajlieenunena, Kyoa.

Berunciare 00b€M  KyOa, mMapamienenunena I0 3aJaHHbIM — H3MEPEHHUSM,
10JI30BAaThCS €UHULIAMU U3MEPEHUs 00bEMa.

Pemrate HecOXHBIE 3aladyd  Ha U3MEPEHUE TE€OMETPUYECKUX  BEJIWYHH
B IPAKTUYECKUX CUTYaLASX.
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[IpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiacce:

Yuciaa 1 BIYUCICHUSA

3HaTh W IIOHUMAThb TEPMHUHBI, CBA3AaHHBICE C pA3NMYHBIMM BUJAMU YHCEN U
crnoco0aMu UX 3aluCH, NEPEXOJUTh (€CIU 3TO BO3MOXKHO) OT OAHOW (POpMBI 3amucu
YHUCIIa K IPYrou.

CpaBHUBATbH U YIIOPSAA0YMBATD LENbIE YUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE APOOH,
CpPaBHMBATh YUCJIA OJHOI'O U PA3HBIX 3HAKOB.

BoinoniHaTh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apu(PMETHUECKUE TEeHCTBUSA
C HATYpPaJIbHBIMU M LIEJbIMU UYWCIAMHU, OOBIKHOBEHHBIMH U ACCATUYHBIMU APOOSMHU,
IIOJIOKUTEIBHBIMU U OTPULATEIIBHBIMU YHCIIAMMU.

BpluncnsaTh 3HaYEHUS YUCIOBBIX BBIPAKEHUM, BBINOJHATH NPUKUJIKY U OLEHKY
pe3ysibTaTa BBIYHCICHHM, BBIMOJIHATH MNPEoOpa3oBaHUs  YHUCIOBBIX  BBIpAXKEHUH
Ha OCHOBE CBOMCTB apu(METUYECKUX JCHCTBUH.

COOTHOCUTH TOUKY Ha KOOPJIUHATHOW MPSAMOUN C COOTBETCTBYIOUIUM €U YHCIIOM U
M300paXkaTh YKMCIIa TOYKAaMU Ha KOOPAUHATHOM NMPAMON, HAXOAUTh MOTYJb YHCTA.

COOTHOCUTB TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPIAMHATAMM dTOMN
TOYKH.

OKpyIJIATh 1ieJIble YHcia U IECATUYHbIE JPOOH, HAXOAUTh MPUOJIMKEHUS YUCEIL.

YucsioBble M 0yKBeHHbIE BHIPAKEHUS

[lonumaTe W ymoTpeOJATh TEPMUHBI, CBSI3AHHBIE C 3aMKMCHIO CTENEHU YMCIA,
HaXOAUTh KBagparT W KyO 4YHClA, BBIUMUCIATH 3HAYCHUS YHUCIOBBIX BBIPAKEHUM,
CoJlep KaIllUX CTETICHH.

[Tonb3oBaThCsl MpHU3HAKAMHM JIETUMOCTH, pAaCKIaJblBaTh HATypajbHbIE YHCTIA
Ha TPOCThIC MHOKHUTEIIH.

[Tonbp3oBaThCS MacITaboM, COCTABIISAThH MPOTIOPIIUU U OTHOIICHHS.

Hcnonb3oBaTh OYKBHI Jjii O0O3HAYCHHS YHCEN TMPU 3alUCH MaTEMaTHYECKUX
BBIPKEHUM, COCTABIIATH OYKBEHHBIC BBIpAXKEHUS W (HOPMYJIbI, HAXOAWUTh 3HAYCHUS
OYKBEHHBIX BBIPa)KEHUM, OCYIIECTBIISSI HEOOXOIUMbIE TTOJICTAHOBKHU U TIPE0Opa3oBaHMUSI.

Haxonuth HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemmenne TeKCcTOBBIX 33724

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4M ApU(DMETHUECKUM CIIOCOOOM.

Pemiate 3amauu, CBA3aHHBIE C OTHOIIEHHEM, MPOMOPIUOHATBHOCTHIO BEJIMYUH,
MPOILIEHTaMU, pelIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOH U MPOLECHTHI.

Pemiats 3amaum, comepxaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYHUHBI: CKOPOCTb,
BpEMsl, pacCTOSHHUE, II€HA, KOJIUYECTBO, CTOMMOCTbH, IPOU3BOJUTEIBLHOCTb, BpEMS,
o0béMa paboOThl, HCHONB3YS AapUPMETUUYECKUE [CHCTBUSA, OLEHKY, MPUKUIKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CoctaBisiTh OyKBEHHBIE BBIPAKEHUS IO YCIOBUIO 33/1a4H.
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W3BnekaTe HHPOpPMALIMIO, TPEICTABICHHYIO B TA0IMIIAX, HA IMHEHMHOMN, CTOI0YaTOM
WIM  KPYyroBOMl  AuarpaMMax, HWHTEPHPETUPOBATh  IPEACTABICHHbIE  JaHHBIE,
HCIIOJB30BaTh JAHHBIE IIPU PELICHUM 3aa4.

[IpencraBnarb MHPOpPMALMIO C TOMOUIBIO TaOJML, JUHEHHOW W CTOJIOYATOM
uarpamm.

Harusanas reomerpus

[IpuBonuTh mNpUMEPHl OOBEKTOB OKPYIKAIOIIETO MHUpPA, HMEIOIMHX (HopMy
U3YUYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, PUMEPHI PaBHBIX
U CUMMETPUYHBIX UTYP.

N300paxkaTh ¢ MOMOIIbIO TUPKYJISA, TUHEHKH, TPAHCIIOPTHUPA HA HEJIMHOBAHHOU U
KJeT4aTol Oymare M3ydeHHbIE IUIOCKHE TeoMeTpuueckue (Urypbl U KOH(UTypaluu,
CUMMETpPUYHBIE (DUTYPHI.

[Tonb30BaThCS TEOMETPUUECKUMHU TMOHATUSIMHU: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CHMMETPHUEN: OCb CHUMMETPHUH, LEHTP
CUMMETPHU.

HaxonuTe BENMYHMHBI YTII0B U3MEPEHHUEM C ITOMOIIBIO TPAHCIOPTUPA, CTPOUTD YTIJIbI
3aIaHHOM BEJIMYMHBI, IMOJIb30BAThCS MPU PEIICHUU 3aJad TpagyCHOM MEpoul YIIoB,
pacro3HaBaTh Ha YepTekKax OCTPBIN, IPIMOU, pa3BEPHYTHIA U TYIIOU YTJIbIL.

Bplunucnate  OiIuMHY  JIOMAHOW, IEpUMETP MHOTOYTOJBbHHUKA, I0JIb30BaThCs
E€AVHHUIAMH HU3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IWHHUIIBI M3MEPEHUS JJIMHBI 4epe3
Ipyrue.

Haxonuth, ucnonb3yss 4epTEXHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKAY ABYMs
TOYKaMH, OT TOUKH JI0 MPSAMOM, JUIMHY IIYTH Ha KBAaJPAaTHOM CETKE.

Boruucnsars minomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCTIOIh30BATh
pazOueHne Ha  TOPSIMOYIOJbBHMKH, HA  paBHble  (QUTYpBl,  JIOCTpauBaHHE
0 TPSMOYIOJIbHUKA, IOJb30BaTbCS OCHOBHBIMU €IMHULAMU HW3MEpPEHUsS IUIOLIAJIH,
BBIpaXKaTh OJHU €AMHULIBI U3MEPEHUS IUIOIIAN Yepe3 APYyTHE.

PacriozHaBaTh Ha MOAENAX W U300PKECHUSAX MHUPAMUIY, KOHYC, IIWJIMHJIP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkath Ha KJIeTYaTOM OyMare mpsMOYTOJIbHBIN MapalIe/IeUIIe].

Boluncnsate 00BEM MPSIMOYTOJIBHOIO Mapajieienurena, Ky0a, M0JIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoXHBIE 33aJa4uM  HA HAXOXJACHHE TIE€OMETPUYECKHX BEJIMYHH
B PAKTHUYECKUX CUTyALHSIX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
HanmenoBanue paznena |KonuyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Tembl) Kypca 4acoB coziep>KaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATyPAJIbHbIC YHCTIA;
JleiicTBuUS ¢ HATYpaJIbHBIMU CUCTEMA CUUCIICHMS. | MPeAIaraTb M 00CYKIaTh CIOCOOBI YIIOPST0YMBAHUS YHUCET.

quCJIaMH

Psn HaTypanbHbIX
YUCEl.
HarypanpHsbiii psn.
Yucno 0.
HatypainbHsle uncna
Ha KOOPAMHATHOMN
PAMOM.
CpaBHeHue,
OKpYIJICHUE

HaTypaJbHbIX YUCE.

ApudmeTrueckue
JICUCTBHS

C HaTypaJbHBIMHU
yruciiaMu. CBOMCTBA
HYJISI TIPU CIIOKEHUU
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKECHUHU.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBathb cBoOiCcTBa HATYpaIbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUH U YMHOKECHUU.

Hcnmonb30BaTh NPABUJIO OKPYTJIEHUS HATYPAJIbHBIX YUCEN.
BoinoausaTs apudpmMernyeckue 1eMCTBUA C HATYpaIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BBIPAXKEHUIN

CO CKOOKaMu U 6€3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTEIICHH, YUTATH
CTEIECHU, NCIO0JIb30BATh TEPMHUHOJIOTMI0 (OCHOBAHHUE,
MOKa3aTeNb), BHIYUCIATH 3HAYEHHUS CTCIICHEH.
BbINOJIHATH NIPUKUAKY M OLEHKY 3HAYEHHUN YUCIOBBIX
BBIPKCHUH, MpeJIaraTb 1 IPUMEHATh NPUEMbI IPOBEPKH
BBIYHCJICHUM.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpenenuTeEIbHOE CBOMCTBO YMHOKEHUS; GOPMYJIUPOBATH
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IIepemecturenbHOe
1 COYEeTaTEeIIbHOE
CBOMCTBA CIO0KECHHUS
U YMHOKCHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3yioKeHue uncia
Ha MHOXXUTECIIU.
Jlenenue

¢ octatkoM. [IpocTbie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajibHbIM
ITOKa3aTEJIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJOK JIEUCTBHM.
PenieHne TEKCTOBBIX
3aJla4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIAa IPeoOpa30BaHUs YUCIOBBIX
BBIPA)KEHU HA OCHOBE CBOMCTB apu(pMeTUUECKUX ACHCTBUH.
HccsenoBaTh 4KCIOBBIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001ICHUS U
BBIBO/IBI 10 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHUS.
@opmMyJIMpPOBATH ONpeAeJIeHUS ACIUTENS U KPaTHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YHUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTAaBHbBIE Uncia; GOPMYIHPOBATH U
NMPUMEHATH NMPU3HAKY JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JI0KEHUS YHCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATKH OT JIEJIEHUS U HETIOJTHOE
4acTHOE.

Pacno3znaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPUMEPDbI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPaJIbHBIX YUCEIL.
KoncrpyupoBars MaTeMaTH4ecKHe NpelI0KeHUs

C IIOMOIIBIO CBA30K «W», KUAIIN», «ECIIH. .., TO... ).

Pemath TeKCTOBbIE 33/1a4u apu(PMETHUECKUM CIIOCOO0M,
HCII0JIB30BaTh 3aBUCUMOCTH MEXY BEJINUNHAMU (CKOPOCTB,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Jp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXy BEJIMYNHAMM,
CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKIACHHM.
MogaesaupoBaTh X0/ pEIIECHHS 3aJa4H C TIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMKCHUC U
MOKYIIKU

CXEMBI, TaOIUIIEL

IIpuBoauThH, pa3dupaTh, OLEHUBATH PA3TUYHbBIE PELICHUS,
3aMKCH PEIICHUI TEeKCTOBBIX 3a/1a4.

KpuTnyeckn oueHUBATH MOJTYyUYEHHBIN pe3ynbTarT,
OCYLEeCTBJIAAITh CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIHUOKH.

PemaTsh 3a1a4u ¢ momMoIipko nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCSH € HCTOPHUEH Pa3BUTHS apU(PMETUKH

Harnsgnas reomerpus.
JIMHUY HA TUIOCKOCTH

12

Touka, npsimasi,
OTPE30K, JyY.
JlomaHas.
N3mepenne mmHbI
OTpE3Ka,
METPUYECKHUE
€JIMHULIBI
W3MEPEHUS JIJTUHBI.

OKpY>XHOCTB U KPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3opa
U3 OKPYKHOCTEWN».
VYron. [psamon,
OCTpBI, TYIIOW U
Pa3BEPHYTHIN YIJIbI.
Nsmepenue yrios.

Pacno3naBaTh Ha 4yepTexKax, pUCyHKAaX, OMUCHIBATD,
MCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300PakKaTh C MOMOIIBIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIy4,
yTOJ1, IOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NpUBOAMTH NPUMeEPbI 00HEKTOB PEATLHOTO
MHpa, UMEIIMUX GOpMY U3YIEHHBIX PUTYpP, OLIEHUBATH UX
JIMHEWHBIEC PA3MEPBL.

Hcnoab30BaTh JIMHENKY U TPAHCTIOPTUP KAK HUHCTPYMEHTHI
JUISl IOCTPOEHUS U UBMEPEHUS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOM JIUHBI, YIOJI,
3a1aHHOM BEJIMYHHBL; OTKJIAAbIBATH LIUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 3aJJaHHOTO panyca.
N300pakaTh KOHUTYypALIUHA TEOMETPUIECKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEH, NX YACTEH HA HEJIMHOBAHHOW U
KJIETYaTON OyMare; mpeaaaraTh, ONMCHIBATH H 00CYKIATH
CI0CO0bI, AJITOPUTMbI IOCTPOCHHUS.

Pacno3HaBaTh M H300paxaTh HA HEJIMHOBAHHOM U
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[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

KJIETYaTOM Oymare npsiMOid, OCTPBIN, TYIOH, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BuIuncJIATH UIMHBI OTPE3KOB, JIOMAHBIX.

IloHnMaTh ¥ MCOIB30BATH NPH PEeLICHUHU 32124
3aBHCHMMOCTH MEXY €AMHULIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBathb purypsl u KOHQUTrypauu, KCIOAb3Ys

(G POBBIE PECYPCHI

OOBIKHOBEHHBIE APOOU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CroxxeHue u
BBIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CmeranHas
Ipo0b. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIE TpOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJACPIKAIINX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoi, nmpeameTHoi popme,

C MIOMOIIBI0 KOMITBIOTEPA TTOHSATUS U CBOMCTBA, CBSI3aHHBIC

¢ 0OBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3alIUCHIBATDH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
yIOPSI0UYUBAHUS APOOEii.

HN300pakaTh 0OBIKHOBEHHBIC IPOOH TOUKAMU

Ha KOOPJIMHATHOM MPSIMO; HCII0JIb30BATh KOOPIUHATHYIO
IPSIMYIO JIJIs1 CpaBHEHUs IpoOeH.

®opmMyJIHpPOBATH, 32AIIUCHIBATH C IOMOILIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU Ip0oOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
IpoOu K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh cMeMIaHHYIO APOOb B BUE HEMPABUIHLHOMN U
BBIACJISATH LEIYI0 YacTh YUCIa U3 HEMPAaBWILHON ApOoOH.
BoinosHaTh apupMeTnUecKne 1eiicTBUA

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHSATH CBOMCTBA
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3a/1aud Ha ApooHu.
[Ipumenenue OykB
JUIS 3aIACH
MaTEMaTUYECKUX
BBIPAKCHUH U
MPEITOKEHUN

apupMeTUUECKUX JECUCTBUH I pallHOHATIN3AIIH
BBIYKCIICHUM.

BbINOJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BEIYUCIICHUI;
NnpeaIaratb i NPUMEHATH NPUEMbI POBEPKHU BHIUYKUCICHUN.
IIpoBoauTh HccIe10BaHMsI CBOMCTB APOOEH, OUPasiCh

Ha YHCIIOBBIE IKCTIEPUMEHTHI (B TOM YHCIIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 IpOo0sX, MPUBOAUTH NPUMeEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUIA.

PemaTh TEKCTOBBIE 3a1a4H, COJIepkKaIue IpoOHbIC TaHHBIC, U
3aJ1a4l Ha HAXOXJCHUE YaCTH 1L[EJIOT0 U LEJIOrO IO €ro YacTH;
BBISIBJISITH UX CXOACTBA M Pa3JIHYHA.

MopaeaupoBaTh X0 pELICHUS 3a/1a41 C TIOMOLIBIO PUCYHKA,
CXEMBbI, TaOJUIIBL.

IIpuBoauTh, pa30MpaTh, OLEHMBATH PA3JIUYHBIE PELICHUS,
3aIlMCH PELICHUM TEKCTOBBIX 3a/1a4.

Kputuveckn oneHUBATH MOJIYYCHHBIN PE3YyIJIbTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBCS ¢ HCTOPUEH pa3BUTHS apu(DMETUKH

Harnsnnas reomerpust.
MHOroyrojasHUKH

10

MHOroyrojapHHKH.
YeThIpEXyTroJIbHUK,
MPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCMOJIb3Yysl TEPMUHOJIOTHIO, H300PAKATH

C MMOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoauTH NpUMePbI OOBEKTOB PEATHLHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOYTOJIbHUKA, PSIMOYTOJIbHUKA, KBaJpaTa,
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pabora
«Iloctpoenue
IPSAMOYTOJIBHUKA

C 3aIaHHBIMHU
CTOpOHaMU

Ha HEJIMHOBAaHHOMN
Oymare».
TpeyronapHuK.
IInomane u
EPUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ AUHULBI
U3MEPEHHUS

i (011601078
[TepumeTp
MHOI'OYT OJIbHAKA

TPEYroJIbHUKA, OEHUBATD UX JINHEHHBIC pa3MEPBHIL.
BuruncATh: IEpUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIaAb MPSAMOYTOJIbHHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HETMHOBAHHOM U KJIeTYaTOM OyMare KBajpar u
MPSMOYTOJIBHUK C 33JJaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBathb cBoOiCTBA IPSIMOYTOJIbHUKA, KBaIpaTa MyTEM
AKCTICPUMEHTA, HAOIIOICHUSI, ©3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajpaTa y MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTu4ecKue MpeaioKeHUus

C TIOMOIIBIO CBSI30K «HEKOTOPHBIN, «J11000i1». Pacno3zHaBaTh
HMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccaenoBaTh 3aBUCUMMOCTD ILJIONIAM KBapaTa OT JIIUHbI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOW CETKH JIJISI IOCTPOECHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPaThI,
TPEYTrOJIBHUKH; COCTABJISATH QUTYPHI U3 KBAAPATOB H
PSAMOYTOJILHUKOB U HaXOJIUTh MX ILIOMIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
IO b.

BoipaxkaTh BETMUMHY IUIOMIAAX B PA3JINYHBIX €UHULIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEP, IOHUMATD U
HCI0JIb30BATH 3aBUCUMOCTH MEXTY METPUYECKUMU
EUHULIAMU U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMepPaMU NPUMEHEeHHsl TUIONIAIU U
nepuMeTpa B MPaAKTUUECKUX CUTyanusax. PemarTs 3agaun

U3 peaybHOM KU3HU, MPeIaraTth U 00CyK1aTh pa3iudHbIe
CIoCo0bI pELICHUS 3a7a4

JlecsiTuunble 1poOu

38

JlecsiTuuHas 3a11Ch
npobeit. CpaBHeHUE
JIECITHYHBIX
Tpo0ei.

JlenicTBus

C IECATUYHBIMH
JPOOSIMH.
Oxpyrienue
JeCITHIHBIX
TpoOei.

Pemenune TekcTOBBIX
3a/1a4, CoJep KaIInX
npobu. OCHOBHBIC
3a/1a494 Ha IpoOu

IIpeacTaBasiTh 1eCITUUHYIO IPOOH B BUJIe OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYUBAHUS JECATUUHBIX IPOOEH.

HN300pakaTth necITUUHBIC IPOOU TOUKAMU HA KOOPJUHATHOMN
IIPSMOMU.

BhISIBASITH CX0ACTBA U PA3JIHYHS TIPABUIT apUPMETHUECKUX
JNEWCTBUI C HATypaJIbHBIMH YHUCIIAMH U I€CATUYHBIMU
TpoOsiMU, OOBSICHATH UX.

BoInosHATH apudMeTHdecKue AeHCTBUS C JECATUIHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHAKY U OLEHKY pPe3yibTara
BBIYHCJICHU.

IIpumeHsiTH cBOMCTBA apuPMETHUECKUX TCUCTBUN

JUISl palliOHATN3a1NY BEIYUCICHUH.

IIpuMeHSTH NPAaBWJIO OKPYIJIEHUS] JECATUUHBIX IPOOEH.
IIpoBoauTh MCCIETOBAHMS CBONCTB JACCATUYHBIX IPOOECH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C MOMOIIBIO KOMIIBIOTEPA), BHIABUIaTh THIIOTE3bI U
PUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BbICKA3bIBAHMUS

0 Ipo0sX, MPUBOAUTH NPUMeEPBI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAHUU.
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PemaTh TEKCTOBBIE 3a/1a4H, COAEPIKAIIUE TPOOHBIE JaHHBIE, U
Ha HAXOXKAECHHME YacTH LIEJIO0r0 U LEJIOTO0 10 €ro 4acTu;
BBISIBJISITH HX CXOJACTBA U PA3JIHYMSL.

MoaeaupoBaTh X0/ peLIEHUs 33/1a4 C TOMOUIBIO PUCYHKA,
cxembl, Tabnuupl. IlpuBoanTh, pazdéupars, OeHNBATH
pa3NuYHbIC PEIICHHUS], 3aIIUCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTh IpOOHBIMH YUCIIAMH B PEaJIbHBIX KU3HEHHBIX
CUTYaLUsX.

Kputnyeckn oneHuBaTh MOJIYYCHHBIN pE3yiIbTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HAa COOTBETCTBHUE YCIOBHIO, HAXOJAUTH OIIHOKH.
3HAKOMUTBCSH € HCTOPHUEH Pa3BUTHS apU(PMETUKH

HarnsigHast reometpusi.
Tena u purypsr
B IIPOCTPAHCTBE

MHororpaHHuKH.
N3obpaxkenue
MHOTOTPaHHHUKOB.
Monemu
IPOCTPAHCTBEHHBIX
Tell.
[IpsAMOYTOJIBHBII
napauieNienumnenI,
Ky0. Pa3zBépTku kyda
U TIapaJiyiesieuIe 1a.
[IpakTueckas
pabora «Pa3BépTka
KyOa».

O061BéM kyba,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKPY:KaoueM
MHpe TIPSIMOYTOJIbHBIN Napaliiesienune, Kyo,
MHOT'OTPaHHUKH, ONMCBHIBATDH, HCIOJIb3yH TEPMUHOJIOTHIO,
OLICHUBATH JINHEIHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPBI O0BHEKTOB PEATLHOTO MUPA, UMEIOITUX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesa,
KyoOa.

H300pazkaTh Ky0 Ha KiIeT4aTON Oymare.

HccaenoBath cBOiCTBA KyOa, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOrOrpaHHUKOB, HCTIOJIb3Ysl MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenunena. MoaeaupoBaTh Ky0 U napajuieienunesy
u3 OyMaru u mpourux MaTtepuagoB, 00bSICHATH CIOCO0
MOZEIUPOBAHU.
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IPsIMOYTOJBHOTO
napajuiesienunea

HaxoauTh u3MepeHus, BBIYMCISITD TUTOMIAh TOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapalieNienunea;
Hccie10BaTh 3aBUCUMOCTh 00bEMa Ky0a OT AITUHBI €T0
pebpa, BBIABUTATH U 000CHOBBLIBATH I'MIIOTE3Y.
Hao0aroaaTh 1 IPOBOANTDH AHAJIOTHH MEXKIY TOHATHIMHU
TUIOIIAIU 1 00BEMA, IEPUMETPA U TIIOMIAAN TOBEPXHOCTH.
Pacno3HaBaTh UICTHHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOJAUTH MPUMEPBI U KOHTPIIPUMEDHI,
CTPOMTH BbICKA3bIBAHHUS Y OTPHUIIAHUS BHICKA3bIBAaHHI.
PemaTsh 3a1aum u3 peajqbHOM KU3HU

[ToBTOpEeHue u 06001IEHNE

10

[ToBTOpEHUE
OCHOBHBIX ITOHATHUHN
¥ METOJIOB Kypca

5 KJacca,
000011IeHIE 3HAHU

BouruncJsiTh 3HaYEHUS BBIPAXKEHUH, COAEPHKALTAX
HaTypaJbHbIE YKCIa, OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH,
BBITIOJIHATH MTPE00pa30BaHUS YUCE.

Bri0upaTh c10c00 CpaBHEHUS YHCEIN, BBIUUCICHUI,
NPUMEHSITh CBOIiCTBA apu(PpMETUUCCKUX JEUCTBUI

JUISl palliOHANIN3alUK BBIYUCIICHHI.

OcymecTBJIATh CAMOKOHTPOJIb BBIIOJHIEMBIX IEUCTBUMN U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peasbHOU XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS JIJIs PELICHUS 3a/1a4 U3 APYTUX
y4eOHBIX TTPEMETOB.

Pematsb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCO0BI peIICHUS 3a/1a4, BBIOMPATH PALIMOHAJIbHbBIH
CIocood

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

170
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6 KJIACC

HanmenoBanwue pazgena |KoauyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Temnl) Kypca 4acoB coziep>KaHue
Harypanbnsbie uyucna 30 Apudmernueckue BuInotHATE apupMeTHYecKHe JeiiCTBUA C MHOIO3HAYHBIMU
NENUCTBUSA HaTypaJIbHBIMU YHCJIAMHU, HAXOAUTH 3HAYEHUS YHCITIOBBIX

C MHOTO3HAQYHBIMHU
HATypaJbHBIMU
ypcnaMu. YuciaoBblie
BBIPKCHUSI,
MOPAIOK JIEMCTBUN,
HCIIOIb30BaHNE
cko0ok. OKpyTiieHHe
HaTypaJIbHBIX YUCE].
JlenuTenu u KpaTHBIE
YHCia; HauOOIbIINN
OO NEeNUTENh U
HanMEHbIIIee 001Iee
KpaTHoE.

JlenmuMocTh CyMMBI 1
MIPOU3BEACHUS.
[enenue

C OCTaTKOM.
Pemmenue TeKCTOBBIX
3a7a4

BBIpOXXEHUHN CO CKOOKaMU U 6€3 CKOOOK; BBIYUCIATH
3HAYEHMsl BHIPOKCHUMN, COICPKAIIMX CTCIICHH.
BbINOJHATH MPUKHIKY M OI€HKY 3HAYCHUI YHCITIOBBIX
BBIpOKCHU W, MPUMEHATH MPUEMBI TPOBEPKH Pe3yiIbTaTa.
Hcnoab30BaTh NPpH BHIYHCIEHHAX TIEPEMECTUTEIBHOC
COYETATENIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacrpeeTuTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccsenoBaTh 4KCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YUCJIOBBIC DKCIIEPUMEHTHI, BbIIBUTaTh U 000CHOBbIBATH
THIOTE3HI.

dopmyJpoBaThH oNpe/eeHusl ISTUTEIS U KPaTHOTO,
HauOOJIBIIIEr0 OOIIETO JIEIUTENIS 1 HAaUMEHBIIIETO O0IIETro

KpaTHOI'O, IIPOCTOI'0 U COCTAaBHOI'O YHUCCJI; UCIIOJIb30BATh OTH

IMOHATHA IIPpU PCHICHHUHN 3a/1a4.

IIpuMeHATH AJArOPUTMbI BEIYHCICHHS HAUOOJBIIIETO 00IIIETO

ACINTCIII 1 HAUMCHBIICT O 06HICFO KpaTHOI'O ABYX YHUCCII,
AJIT'OPUTM PA3JI0KCHUA YUCJId HA IIPOCTBIC MHOXKUTCIIH.

HccnenoBaTh ycinoBus nenumMocTr Ha 4 u ©.
HccaenoBatb, 00Cyk1aTh, OpMYyTHPOBATH U
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000CHOBBIBATH BbIBOJ O YETHOCTU CYMMBI, TIPOU3BEICHUS
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOI'O YUCEIl.

HccaenoBath cBOMCTBA 1EIMMOCTY CYMMBI U IPOU3BEACHUS
quCell.

IIpuBOoAUTH NPUMeEPHI YKUCEN C 33IaHHBIMUA CBOMCTBAMU,
Pacno3HABATh BEPHbIEe U HEBEPHBIE YTBEPKICHUS

0 CBOIMCTBAX YHCEN, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTth MaTeMaTu4ecKue MpeaioKeHUus

C TIOMOIIIBIO CBSI30K «H», «UJINY, «ECJIH..., TO...».

PemiaTth TeKCTOBBIC 3aJa4M, BKIIOYAKOIINAE TTOHSITUS
JETUMOCTH, apu(PMETHIECKUM CITOCOOOM, UCIIOIb30BaTh
nepebop BceX BO3MOKHBIX BapHAHTOB.

MopeaupoBaTh X0/ peIICHUS 3aJ]a4d C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTH, pa30UpPaTh, OLEHUBATH PA3JIUUHbBIC PEIICHUS,
3aIMCHU PEUIEHUN TEKCTOBBIX 3a/1a4.

Kpurnuyeckn oueHMBATH [TOJIYYEHHBINA PE3YIIbTAT, HAXOANUTh
OIMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIIOBUIO

Harnsgnas reometpust.
[IpssmbIe HA IIOCKOCTH

[leprieH MKy pHBIE
IpsIMBIE.
[lapannenbHble
IpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha YepTEXKaX, PUCYHKAX CIIydan B3aUMHOIO
PAacMoJIOKEHHS JBYX MPSMBIX.

MN300paxaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOM OymMmare JABe MepeceKaronnuecs
MpsIMBbIE, BE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,

29



JIBYMsI TOUKaMH,
OT TOYKHU 110 IPSIMOH,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

NEPNEHANKYISIPHYIO TaHHOM.

IIpuBOAMTH NPUMEPBI NTAPATIIETBHOCTH U
NEPHNEHANKYJIISIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIE U
napajuiesibHble CTOPOHbI. M300pamaTh MHOTOYTOJIbHUKU
C MapajuieJIbHbIMHU, NEPIICHANKYISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y ABYMSI TOYKAMH, OT TOUKU
110 MIPSIMOM, JUTMHY yTH HAa KBaAPaTHOM CETKE, B TOM YHCIIE
UCIOJIb3YS LIMPPOBBIE PECYPCHI

Hpobu

32

OOBLIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpodH,
COKpaIieHue 1pooei.
CpaBHeHue u
YIOPSTIOYHBAHUE
TpoOei.
Jlecatuunblie 1poou
U METpUYeCKasi
cucTeMa Mep.
Apudmernaeckre
JICHUCTBUSA

¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU
JTPOOSMH.
OTHolreHue.
JleneHue B JaHHOM

CpaBHMBATB M YNIOPSII0YHMBATH IpO0OH, BHIOUPATH CIIOCO0
CpaBHEHHUSI IPOOCH.

IlpeacTaBasiTh AecATUYHBIE APOOHU B BHIe OOBIKHOBEHHBIX
npoOei 1 OOBIKHOBEHHBIE B BU/JIC ICCATUYHBIX, MCMOJb30BATH
IKBUBAJEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, NPU BbIYUCICHUAX. Mcmoab30BaTh AECATUYHBIC
JpoOu Mpu NMpeoOpa3oBaHUM BEIMYHH B METPUUECKOM
CHUCTEME MED.

BoinosHaTh apudmMeTnyecKue 1eiicTBUS

C OOBIKHOBEHHBIMHU U IECSITHYHBIMU JTPOOSIMH.

BbI4uCIATh 3HaYCHUS BBIPAXKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBHITIOIHATD
npeoOpazoBaHus Ipobdei, BLIOMPATh CNOC00, MPUMEHSTH
cBOiicTBa apu()METHICCKHUX JICHCTBUM IS PAlIIOHATH3AIIAH
BBIYHCJICHUM.

CocTaBJsAATh OTHOILICHUS U TPONOPLINH, HAXOAUTH
OTHOILIEHHE BEJINYUH, JEIUTh BEIUYMHY B JAHHOM
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OTHOIICHUHU.
Macmra0,
PONIOPLIUSL.
[ToHsATHE MpOLIEHTA.
Brruucnenue
MPOILEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Pemienre TeKCTOBBIX
3a71a4, CoAepkKalux
JpOOU U TPOIEHTHI.
[IpakTryeckas
pabora «OTHOIIEHHE
JUIMHBI OKPYKHOCTH
K €€ IuamMeTpy»

OTHOIIICHUH.
Haxoauth 3KCnepUMEHTAJIbHBIM MYTEM OTHOIICHUE JJTMHBI
OKPYKHOCTHU K €€ I1uaMeTpy.

HNuTepnpeTnpoBaTh MacuiTad Kak OTHOIICHUE BETUYUH,
HAXOMTh MacITal MmiaHa, KapThl U BBIYUCIISATh PACCTOSHUSA,
UCIIOJIb3Ys MacITao.

OOBSCHATH, YTO TAKOE MIPOLICHT, YIIOTPEOJISITH 000POTHI peUu
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYMH B IIPOIICHTAX.
BbIuncJATh POLEHT OT YKCJIA M YKUCJIO MO €r0 MPOLICHTY.
Okpyrasith 1poOu ¥ MPOIIEHTHI, HAXOAUTh MPUOTNIKESHUS
YHUCEl.

PemaTtpb 3a1a4u Ha 4acTH, POIEHTHI, IPONOPIIHH,

Ha HaXOXJIeHue ApoOu (IIPOIEHTA) OT BEIMYMUHBI U BETUUYUHbI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIHA
COCTABIIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTh,
pa30upaTh, OLEHMBATH PA3IMYHBIE PELICHUS, 3aMUCH
pELIEHUI TEKCTOBBIX 3a/a4.

N3Baexkatb nHpopManuio U3 Ta0IUI U IHATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

oTpeeNsTh HanbOoIbIlIee U HAUMEHbIIIEe

U3 IPEACTABICHHBIX JAHHBIX

Harnsgnas reometpust.
Cummerpus

OceBas cumMeTpusi.
LenTpanbHas
CUMMETpHUSL.

Pacno3naBaTh Ha yepTexax U U300pakeHUAX, H300paxaTh
OT PyKH, CTPOUTH C TTIOMOIIbI0O HHCTPYMEHTOB QUTYPY
(0Tpe30K, JIOMaHYI0, TPEYTOJbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHSI.
Cummerpus

B POCTPAHCTBE

OKPYXHOCTb), CHAMMETPUYHYIO TAHHON OTHOCUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.
MopeaupoBathb U3 6ymaru ase GUrypbl, CAMMETPUYHBIE
OTHOCHUTEIBHO NPAMON; KOHCTPYHPOBATH T€OMETPUUECKHE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HaOJI0/IeHuE,
MOJIEIPOBAHUE.

O00CHOBBIBaTh, OIIPOBEPIaTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH PUTyp

Bripaxkenus ¢ 6ykBaMu

[Ipumenenne OykB
JUIS 3aITUCH
MaTeMaTUYECKHUX
BBIPAXKECHUU U
MPEUTOKECHU M.
bykBeHHbIE
BBIPKECHUS U
YHUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKJIEHUE
HEU3BECTHOTO

Hcnoan3oBaTh 0YKBBI 151 0003HAUECHUSI YUCEI, TIPU 3aITUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABIATh OYKBEHHBIE
BBIPAXKEHUS 10 YCIOBUIO 3a1a4H.

HccsienoBaTh HECT0KHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIUCH.

BbI4ucasTh YUCI0BOE 3HAUCHUE OYKBEHHOTO BBIPAKECHUS
IpH 33JaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIAAN
NpsIMOYTOJIbHUKA, KBaJpaTa; IJIUHbI OKPY>KHOCTH, IJIOLIAIN
KpPyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmysam.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOJUTEILHOCTD, BPEMSsI, 00BEM
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KOMITOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauThb HEU3BECTHBIN KOMIIOHEHT apU(PMETUYECKOTO
JNEeUCTBUA
Harnsangnas reometpusi. 14 YeTbIpEXYTrobHUK, N300pakaTh Ha HEMMHOBAHHOM U KJIeTYaTON Oymare
@urypsl Ha IIIOCKOCTH IPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJILHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMUA CBOMCTBAMM:
[IpsAMOYTONBHUK, C IapajuieIbHbIMHU, NIEPIICHINKYIISIPHBIMHA, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JIaroHasen.
N3smepenue yrios.
Bunsl
TPEYTOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyIIbl
IIEpUMETpa U
IJIOIIAIH
IPSMOYTOJIBHUKA.
[Tpubnmxénnoe

HN3MCPCHUC IUIOIAaaN

dburyp.
[IpakTueckas

CTOpOHAMH, TIPSIMBIMHU yTJIaMU U JIp., PABHOOSIPEHHBIN
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNE, CBOMCTBA IPSMOYTOJIbHUKA, KBAJApaTa,
pa30uBaTh Ha TpeyroJdbHUKH. OGOCHOBBLIBATH, ONIPOBEPraTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O MIPSIMOYTOJIbHUKE, KBA/IpaTe, paclo3HABATH BEPHbIC U
HEBEPHBIC YTBEPKIACHUS.

N3mepsATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCoO3HABATH OCTpPbIC, IPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbL.
Pacno3naBaTth, 1300paxaThb OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYTOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

BbI4ucaSTh IEpUMETP MHOTOYTOJIbHUKA, MJIOIIA/1b
MHOT'OYT'OJIbHUKA pa30MEeHUEM Ha IPSIMOYTOJIbHUKHY,
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paborta «Ilnomans
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOJIB30BATh METPUYECKUE €AMHUILIBI
U3MEPEHUs JUTMHBI U TUIOLIAH.

Hcnoab3oBaTh NPUOIMKEHHOE H3MEPEHHUE UIMH U
IoUaei Ha KileTyaToi Oymare, puUOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, IUIOIIAIA KpyTa

TlonoxxurenbHBIE U

OTPHULATCIIBHBIC YHCJIA

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpUYecKast
WHTEpIpETaLINS
Moy YucimoBbie
MIPOMEKYTKH.
[TonmoxutenbHbIC U
OTpUIATEIbHBIE
yucna. CpaBHEHUE
MIOJIOKUTECIBHBIX U
OTPUIIATEIbHBIX
YHCEIL.
ApudmeTrueckue
JIEUCTBUS

C MOJOXKUTEIBHBIMU
U OTPULIATEIbHBIMHA
YHUCJIaAMHU.

Penienne TeKCTOBBIX

3aga4

IIpuBOoAMTH NPpUMeEPHI UCTIOJIH30BAHUS B PEATHHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEBHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, TIOJIOKUTEIbHBIE U
OTPUIATEJIbHBIE YMCJIAa TOYKAMHU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BAaTh YHCJIOBYIO MPSIMYIO JJIsl CPABHEHUS YHUCEII.
IIpuMeHATH NpaBWJIA CPABHEHUS, YITOPSAIOYUBATH 1IETIbIE
YHUCJIa; HAXOAMTh MOJYJIb YUCTIA.

@®opMyIMPOBATH NPABUJIA BEIYUCIICHUS C TIOJIOKUTEITHHBIMU
Y OTPULIATEIILHBIMU YHUCJIAMU, HAXOAUTh 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COEPKAIINX IEHCTBUA

C MOJIOKUTEJIbHBIMU U OTPULIATEILHBIMY YU CIIAMHU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpeoOpa3oBaHus CYMM M IIPOU3BEICHUM

34



[IpencraBiienue TaHHBIX

[IpsamoyronpHas
cUcCTeMa KOOpAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
a0crcca u
OopJuHaTa.
Cronbuatsle u
KpPYTOBBIS
JMarpaMMBl.
[IpakTrueckas
pabota «IlocTpoenue
IarpaMm».
Pemienne TekcTOBBIX
3a/1a4, coaep Kammx
JaHHBIE,

OO0BSICHATH U WWJINCTPUPOBATH OHATHE NPSIMOYTOJIBHOM
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPJAMHATHOM INIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cTosi0uaThie U KPYroBbI€ THArPaMMBbl;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE
nuarpammbel. Ucnmosib3oBaTh HH(pOPMALMIO,
NpeACTaBICHHYIO B TAOJIHIIAX, HA IUarpaMMax JJisl pelieHust
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAbHON KU3HU

IIPEICTABICHHbBIE

B TA0JIMIaX U

Ha luarpaMmmax
Harnsannas reomerpust. [IpsAMOYTOJIbHBII Pacno3HaBaTh Ha yepTexax, pUCyYHKax, ONMCHIBATH
@urypsl B IPOCTPAHCTBE napasulesIeuIe]], nupaMuy, Opu3My, HUIUHAP, KOHYC, II1ap, H300PpaxKaTh UX

Ky0, mpu3Ma,
UpaMuia, KOHYC,
WIAH]IP, 11ap U
cdepa.
N3o0paxenue

OT PYKH, MOAEJMPOBATH U3 OymMaru, MiacTHUIMHA, TPOBOJIOKH
u ap. [lpuBoauTh npumMepbl 00BEKTOB OKPYKAIOLIETO0 MUPA,
UMeroIurX (GOPMbI HA3BAaHHBIX TEJL.

Hcnosab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumeps
pa3BEPTOK
MHOTOIPaHHUKOB,
UJIUHIPA U KOHYCA.
[IpakTnueckas
paborta «Co3nanue
MOJIEJIEN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
€AMHULIBI U3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJIBHOTO
napajuienenuneaa,
Ky0a, hopMyJIbI
00BbEMa

N3yuaTtp, NCIONB3YsI IKCIEPUMEHT, HA0JII0IEHNE, U3MEPEHHE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, M OMUCHIBATH
CBOICTBAa HA3BAHHBIX TEJN, BHISABJISTH CXOJACTBA H
PA3IMYUsA: MEXIY IUPAMUION U IIPUZMON; MEXKIY
IIAHAPOM, KOHYCOM U IIIapOM.

Pacno3HaBaTh pa3BEPTKU Mapasienenumne/ia, Kkyoa, mpu3Msl,
MUpPaMUIbl, KOHYCA, [IIINHAPA; KOHCTPYHPOBATD JIaHHBIC
Tena u3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.

Co3naBaTh MO/ TPOCTPAHCTBEHHBIX (UTyp (U3 Oymaru,
MPOBOJIOKH, TUIACTHIIMHA U JIP.)

N3MepaTh HA MOJeJISIX: JUTMHBI pEOEp MHOTOTPaHHUKOB,
JTMaMeTp 1apa.

BoiBoauTh hopmyary o0bEMa NPSIMOYTOIBHOTO
napasuiesienumne/a.

Boiuncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaiesienurnenia, Kyoa; HCIoiab30BaTh €MHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaijIeJIeTUIIEeI0B; pelaTh 32241 C PEaTbHBIMU JAaHHBIMU

[ToBTOpeHME, 0600IICHME,
CHCTEMATH3ALUS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KypCOB
1 6 KJIaCCOB,
000011IeH1E U
CHCTEeMaTH3aIHsI
3HAHUU

BbI4uCIATh 3HaUYCHUA BBIPAXKCHUM, COJEPIKAIIUX
HaTypaJbHbIC, LIEIIbIE, [I0JIOKUTEIIBHBIE U OTPULIATEIIbHBIC
qucia, OOBIKHOBEHHBIE U IECATUYHBIC TPOOH, BHITIOTHATh
npeoOpa3oBaHus YUCE U BBIPAKEHU.

Bri0upars c1ocod cpaBHEHUS YKCEIl, BBIYUCICHUM,
NPUMEHSTh CBOMCTBA apu(PMETHIECCKUX EHCTBUN

JUISL pallMOHAIN3AIMY BBIYUCIICHUN.
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Pemate 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUs 3a1a4 U3 APYrux
IIPEIMETOB.

PemaTh 3a1a4u pa3HbIMH CIIOCO0AMU, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4N.

OcyuecTBIsATH CAMOKOHTPOJIb BBINOJIHAEMBbIX IEUCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

170
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PABOYAS ITPOT'PAMMA YYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIITMCKA

Anrebpa sIBAsS€TCS OJTHUM W3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUSA:
OHa obOecreynMBaeT M3y4YeHUE JPYTUX IUCIMIUIMH, KaK €CTeCTBEHHO-HAy4HOTO, TaK U
T'YMaHUTApPHOTO LHKJIOB, €€ OCBOCHUE HEOOXOIUMO IJIsi MPOJOJDKEHUS 00pa3oBaHUs U
B TOBCEAHEBHOW >kM3HHW. Pa3Butne y 0O0yyaromuxcs Hay4dHBIX TNIPEACTaBICHUN
0 TPOUCXOXKACHUU U CYIIHOCTH anreOpandyeckux aOCTpakiuif, croco0e OTpa)KeHHUs
MaTeMaTHYEeCKOM HayKOW SIBIGHMM UM TPOIECCOB B TPHUPOJE U OOIIECTBE, POJIHU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHWHM W B MPAKTHKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS M KAaueCTB MBIIUICHUS, HEOOXOIUMBIX
JUIS aJIanTaliii B COBpeMeHHOM IudpoBom ob1ecTBe. M3yuenue anredpsr odecriedynBaet
pa3BuUTHE yMEHUs HaOII0/aTh, CpPaBHMBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJICHUSI, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM
JEeHUCTBUS W BBIBOJBI, (OpMYIUpoBaTh yTBepxkaeHUs. OCBOeHHE Kypca anreOpbl
obecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBINUICHUS OOYyJalOUXCA: OHU HCIIONB3YIOT
JNEIyKTUBHBIC MW WHIYKTUBHBIE pacCyXJeHus, oOoO00OIeHne ¢ KOHKPETH3alUIo,
abcTparupoBanue u aHanorut. O0yueHue airedpe npeanoaraeT 3HaUuTeIbHBIA 00BEM
CaMOCTOSITEIILHON JICATEILHOCTH OOYYAIOUIUXCS, TTO3TOMY CaMOCTOSITEIILHOE PEIICHHE
3a/1a4 SBJISETCS peaau3alueit Aes1TeIbHOCTHOTO MPUHITMIA 00yUeHHUs.

B crpykrype mporpammbl yuyeOHOTO Kypca «Aurebpa» I OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHUMAIOT COACPKATEIbHO-METOIUYECKUE JIMHUM:
«Hwucna v BeIYHUCIEHUS», «ANTeOpandecKue BRIPKEHU», «Y paBHEHUS U HEPABCHCTBAY,
«DOyukuum». Kaxmas W3 3TUX COAEPKATEIbHO-METOJMYECKUX JIMHUWA Pa3BUBAECTCS
Ha MPOTSHKEHUHU TPEX JIET U3YUEHUS Kypca, B3aMMOACHUCTBYS C APYTUMH €ro JUHUSMM.
B xoxe uzydenust yueOGHOT0O Kypca 00y4aronuMcs MPUX0UTCs IOTUYECKUA PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN $S3bIK. B CBSI3M C 3THUM B MNpOTrpaMmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPECTAaBICHHBIC
BO BCEX OCHOBHBIX pa3fellaXx MaTeMaTU4YeCKOro OO0pa30BaHUS W CIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYaIOIIMMUCA OCHOB YHHBEPCAJIbHOTO MATEMATHYECKOIO  S3bIKA.
ConepxaTeTbHON U CTPYKTYPHON OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay sSBISIETCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «YHCIa U BBIUUCICHUS CIY>KUT OCHOBOM IJIA JaIbHEUIIIETO
M3YUYEHUS] MAaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHI0 Yy OOYYaIOMIUXCS JIOTHYECKOTO
MBIIIJICHHUS, (POPMUPOBAHHMIO YMEHHUS TIOJH30BAThCS  ANTOPUTMAMHM, a TakxkKe
MPUOOPETEHHUIO MPAKTHUUYECKUX HABBIKOB, HEOOXOIUMBIX [JIsi TMOBCEIHEBHOM >KU3HHU.
Pa3Butre moHsATHS O 4KCIIE HAa YPOBHE OCHOBHOrO OOIEro 0Opa3oBaHUs CBA3aHO
C palMoOHAJIbHBIMM M HUPpPaAlMOHATBHBIMH YHCIIaMHU, (OPMUPOBAHUEM IMPEICTaBICHUN
O JCUCTBUTEIBHOM 4YHCJIC. 3aBEPIICHUE OCBOCHUS YHMCIOBOM JIMHUM OTHECEHO
K cpeliHeMy 00111eMy 00pa30BaHUIO.
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ConepkaHue JBYX alreOpandecKuX JUHUN — «ANreOpanuecKue BBIPAKEHUS» H
«YpaBHEHUSI UM HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOyYaroluXcs
MaTeMaTH4eCKOro armaparta, He00X0UMOT0 JIsl pEIlIeHUsI 3a71a4 MAaTEMaTUKH, CMEKHBIX
MpeMETOB M MPaKTHUKO-OPUCHTUPOBAHHBIX 3aj1ad. Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHus Y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT pPAIMOHAIBHBIX BBIPAKCHHUH.
Anrebpa JEeMOHCTPUPYET 3HAYCHUE MaTeMaTHUKU KakK s3blKa JUIsi TOCTPOEHUS
MaTeMaTU4YeCKUX MOJIeJIeH, OMTMCaHUs MPOLIECCOB U SIBIICHUM peaibHOTrO Mupa. B 3amaun
o0ydeHus anredpe BXOASIT TaKXKe JajlbHeHIIee pa3BUTHE aITOPUTMUUECKOTO MBIIILICHHUS,
HE0OXOMMOT0, B YaCTHOCTH, JJIsl OCBOCHUS Kypca HH(POPMATHUKH, U OBJIaJICHNE HABbIKAMU
NeNyKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUsI, CHOCOOHOCTEN K MaTEMaTUUYE€CKOMY TBOPUYECTBY.

Conepxanue (¢GyHKIIMOHAIBHO-TpAQUUECKON JMHUM HalleJICHO Ha TMOJyYeHHE
OoOydJaroIMMHUCS 3HAHWK O (QYHKIHMSIX Kak BaKHCHWIICH MaTeMaTHYeCKOW MOJCIH
JUIS OTIMCAHUSI M MCCJIEAOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHHH B MPUPOJE U
obmectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIUXCS YMEHUS
UCITIOJIH30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMAaTUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKue, BHOCUT BKJIaJl B (DOPMUPOBAHUE MPECTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUN U KYIBTYpPHI.

CornacHo yuyeOHOMY TuIaHy B 7—9 Kiaccax u3ydaercs y4eOHBIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEIYIOUIME OCHOBHBIE pasfeibl cojepxkanus: «Yuciaa u
BBIUMCIICHUS», «ANredpandeckue BbIpaXKEHUs», «YpaBHEHHS U HEPABEHCTBAY,
«DYyHKIIUNY.

OOmiee YKMCIO YacoB, PEKOMEHAOBAHHBIX IS M3y4YeHHUs y4eOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HezeINio).

COJEPKXAHUE OBYYEHMUA

7 KIIACC
Yucua 1 BIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U ACCATHUYHBIE, TIEPEXO0]T OT OAHON (OPMBI 3aMTUCH APOOEH K
npyroil. IloHsATHEe panMOHAIBLHOIO 4YHCIA, 3alUCh, CPaBHEHUE, YNOPSIOYMBAHUE
pallMOHANBHBIX 4YHuceld. ApudmeTnyeckue AeNCTBUS C palUOHAJbHBIMU YHUCJIAMHU.
Pemrenre 3aau u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHbIM TIOKa3aTeJeM: OIpelelieHne, mnpeoOpa3oBaHUe
BBIpQ)KEHUU HA OCHOBE ONpEJENICHMs, 3amuch OoJblIKMX vucen. [IpoueHTsl, 3anuch
MPOILIEHTOB B BHUJAE ApoOUM U ApoOM B BHJE MNPOLEHTOB. Tpu OCHOBHBIE 3ajayd Ha
MPOLICHTHI, PEIICHNUE 3a]]a4 U3 PeaJIbHON MPaKTUKH.

[IpuMeHeHne MPU3HAKOB JEIUMOCTU, PA3JIOKEHUE HA MHOXHUTEIHM HATypajJbHbBIX
qucen.

PeasnbHble 3aBUCMMOCTH, B TOM YHUCJIE MpsMas U oOpaTHas MPONOPIHUOHATBHOCTH.
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AJiredpanyecKue BbIpaKeHHUS

IlepemeHHBIE, 4YKMCIIOBOE 3HAYECHUE BBIPAKEHUA C IEpeMEHHOU. JlomycTuMeble
3Ha4YeHUS NepeMeHHbIX. [IpencraBieHMEe 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
¢opmynbl. Beruncnenus no ¢opmynam. IIpeoOpazoBanne OyKBEHHBIX BbIPAKEHUH,
TOKJIECTBEHHO PAaBHBIE BBIPAXKEHUS, MPaBUJia MPeoOpa30BaHus CyMM U IPOU3BEACHHUI,
MpaBUJia PaCKpPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBoliCTBa CTENEHHU C HATYPAJIbHBIM [TOKA3ATEIEM.

OpHowreHnsl ¥ MHoroujeHbl. CreneHb MHorousjeHa. CloKeHUE, BBIYHMTAHMUE,
YMHOKEHUE MHOTrO4JeHOB. DOpPMyJIbl COKPAIEHHOIO YMHOXEHUS: KBAJpaT CyMMBbI U
kBaapar pasHoctd. dopmyina pa3HOCTH KBaaparoB. Pa3jnoxeHue MHOTOWICHOB
Ha MHOYUTETIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHHUS, TMpaBWia MpeoOpa3oBaHUS  ypaBHEHUS,
PAaBHOCUJIBHOCTH YPABHEHUM.

JIuHeliHOe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JINHEWHOTO YPaBHEHUS,
peuieHrue JHMHENHBIX ypaBHEHUH. COCTaBJI€HHWE YpPAaBHEHUM MO YCIOBHUIO 3aJayH.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBIO YPABHEHHUM.

JIuneliHOe ypaBHEHHE C JAByMs INepeMeHHbIMH M ero rpaguk. Cucrema ABYX
JMHEWHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Penienne cucreM ypaBHEHUH criocoOoM
OACTaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOILBI0 CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YuciioBble TpOMEXYTKHU. PaccTosiHue Mmexay AByMs
TOYKaMH KOOPJMHATHOM MPSIMOM.

[IpssmoyronbHas cuctema koopauHaT, ocu OX u Oy. AbGcuucca U opAuHATa TOUYKH
Ha KOOPJMHATHOU TIocKOCTH. IIpumepnl rpadukoB, 3amaHHbIX (Gopmyrnamu. UreHwue
rpa¢ukoB peanbHBIX 3aBucUMOcTei. [lonsaTue pynkmuu. I'paduk ¢ynknuu. ColicTBa
bynkiui. Jluneitnas Qynkmus, e€ rpaduk. 'paduk dyakuuu y = |x|. ['paduueckoe
pEILICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEWUHBIX YPABHEHHU.

8 KJIACC
Yucuaa u BIYUCICHUS

KBanpathsiil kopeHb U3 uncna. [lonsitue 00 uppanroHaabHOM unciie. JecsTuuHbIe
NpUOIMKEHUST HUppalMOHANBHBIX uuced. CBoilcTBa apuMeTHUeCKUX KBaJAPATHBIX
KOpHEW U X MPUMEHEHHE K MPeoOpa30BaHUIO0 YUCIOBBIX BbIPAXKEHUN U BBHIYHCICHUSIM.
JlericTBUTENIbHBIC YHCIIA.

Crenens ¢ LeNbIM TOKazaTesneM U e€ cBoiicTBa. CTaHAapTHAs 3aMUCh YKCIIA.

AJuredOpanyeckue BbIPaKeHUS
KBangpaTHbiil TpéxuiieH, pa3noKeHUE KBAJAPATHOrO TPEXWICHA Ha MHOMXUTEIU.
Anredpanueckast 1poOb. OCHOBHOE CBOMCTBO alredpandeckoit Apodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHUE, JIeTICHUE anredpandeckux apooei. PalirioHanbHble BbIpaKeHuUs
U UX IpeoOpa3oBaHue.
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YpaBHeHUs M HEPAaBeHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpHEW KBaJapaTHOro ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHeHMH, CBOAALIMXCA K JUHEWHBIM U KBaapaTHbIM. [Ipocreimue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTalsi YpaBHEHHM € JBYMs NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C ABYMs IEpEMEHHBIMHU. [IprMepsl peleHus CucTeM HEIMHENHBIX
YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

Periienrie TEKCTOBBIX 3a/1a4 alreOpanyeckuM CrocoOoM.

HucnoBele HEpaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO € OJAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHOM. CuCTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DYyHKIUU

[Honstue pynkuuu. O6acTh ompeneneHusi 1 MHOXECTBO 3HA4Y€HUN (DYHKIHUU.
CrniocoObl 3a1aHus PYHKITHI.

I'padux dynkuuu. Urenue cBoiicTB Ppynkiuu no e€ rpaduxy. [Ipumeps! rpadukos
(GyHKIIUH, OTpakaloUIUX pealbHbIE MPOILIECCHI.

OyYHKIMHN, OMUCHIBAIOLTUE MPSMYIO U 0OpaTHYIO POIMOPIIHMOHATIBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrxmmn y = X2,y = x3, y =Vx, y=|x|. T'paduueckoe pelenne ypaBHeHui
U CHCTEM ypaBHEHUI.

9 KJIACC
YucJia u BbIYUCIEHUS

PanmionanpHBIe 4Wcla, HppalMoOHANIBHBIC YHCIIA, KOHEYHBIE M OCECKOHEYHBIC
JeCATHYHbIE TpoOu. MHOXKECTBO JCHCTBUTEIIBHBIX YUCEN, JCHCTBUTEIIBHBIC YHCIIa KaK
OCCKOHEUHBIE JeCATUYHBIE ApoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHOECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSIMOIA.

CpaBHeHue JICUCTBUTEIILHBIX qucel, apu(METHICCKUC JICUCTBUSA
C IEeHCTBUTEILHBIMH YHCJIAMH.

PasMepbl  00BEKTOB  OKpY)KarolEro  MHpa,  JUIMTEIBHOCTH  ITPOIIECCOB
B OKPYXaroIeM MUpE.

[TpubnmxEHHOE 3HAYCHHWE BEIMYMHBI, TOYHOCTH MpUOMKeHUs. OKpyrieHue
yucen. [Ipuknaka u oleHka pe3yJibTaTOB BHIYMCICHUH.

YpaBHeHUs M HEPaBeHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHUHN, CBOISIIUXCS K JIMHEHMHBIM.

KBanpatnoe ypaBHeHue. PenmieHne ypaBHEHHH, CBOISAIINXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. I[IpuMmepsl pemieHHs ypaBHEHUMM TPETbEM W YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMOHAIBHBIX ypaBHEHMU. PellieHne TEKCTOBBIX —3aaau
anreOpanyecKuM METOOM.

VYpaBHeHue c aByMsl NEepeMEeHHbIMH U ero rpaduk. Pemienwe cuctem IByx
JIMHENHBIX YPAaBHEHU C IBYMS IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHHH, OJTHO
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U3 KOTOpBIX JHUHEIHOe, a JIpyroe — BTOpOM creneHu. I 'paduueckas MHTEpOpeTALMS
CHUCTEMBI YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a/1a4 alNreOpanvdecKuM CrocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM mepeMeHHou. KBaapatHbie HepaBeHcTBa. [ 'paduueckas
VHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
KBanpartuunas ¢pyHkims, e€ rpaduk u coiictsa. [Tapaboa, KoopaArHATH BEPIIHHBL
apaboIIbl, 0Ch CHMMETPHH 1apadoJIbL. R
I'padukn dynximii: y= £x, y= kx+b, y= _, y= x3,y = Vx; y = |«],
X

U UX CBOUCTBA.

YucaoBble MOCIEI0BATEIHLHOCTH U MPOrpeccun

IlonsTne YMCIIOBOM  MOCJICOBATEIILHOCTH. 3aJlaHWE  IOCJIEJ0BATCIBHOCTH
peKyppeHTHOI dopMynol U Gopmysoit N-ro wieHa.

ApudmeTtndeckass U TeoMmeTpuueckas mnporpeccur. DopMynsl N-ro  yjeHa
apupMEeTHIECKON U TEOMETPUIECKON TPOTrPECCUid, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenue 4aeHOB apu(METHIECKON U TEOMETPUIECKON MPOTrpeccuil TOUKaMu
Ha KOOPAWHATHOW TJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIUAIbHBIM pocT. CloxkHBIE
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE  pe3yabTaTBl ~ OCBOCHHS  NIpOrpaMMBI  y4eOHOTO  Kypca
K KOHITy 0Oy4eHHs B 7 KJacce:

Yuciia v BbIYUCTICHUS

BrImoniHATh, coueTasi yCTHbIE U TUChbMEHHBIE TPUEMBI, apU(METUUECKUEC TCHCTBHS
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaYeHUS YMCIOBBIX BBIPAXKEHUM, TIPUMEHITH Pa3HOOOPa3HbBIE CITOCOObI
Y MPUEMBI BBIYUCIICHHS 3HAYCHUN APOOHBIX BBIPAKECHHM, COMEPKAIINX OOBIKHOBEHHEIE
1 JECATHYHBIE TPOOH.

[lepexoguTs OT omHOW (OPMBI 3amucCU HYHMCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCATUIHYIO IPOOH).

CpaBHUBATh U yNOPSAI0YMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyrasaTs uucna.

BbINONHATh NMPUKUAKY W OLEHKY pE3yJbTaTa BBIYUCICHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpQKEHUI. BBINMOMHATH AEHUCTBHUS CO CTENEHSMH C HaTypaJlbHBIMU
MOKa3aTeNISIMU.

[IpuMeHsAT, TpU3HAKU JIEIUMOCTU, PA3JIOKEHHUE HA MHOXKHUTEIH HATypaJbHBIX
qucen.
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Pemarth nmpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHBIC C OTHOIIEHUEM BEJIIMYMH,
NPONOPLUOHAIIBHOCTBIO  BEJIMYMH, MPOLEHTAMM, WHTEPIPETUPOBATh PE3YIbTATHI
pelIeHus 3a1a4 C YYETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
0OBEKTOB.

AJiredpanyecKue BbIpaKEHHUS

Hcnonw3oBaTh anreOpanueckyr0 TEPMHUHOJOTHIO W CHUMBOJIUKY, TPUMEHSTH €€
B MPOIIECCE OCBOCHUS YU4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKCHHM TMpHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHus 1E€TOTO BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM
MOI00HBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OAHOWICHA HA MHOTOWIEH U MHOTO4JI€HAa HA MHOTOUJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBIsATh Pa3I0KEHUE MHOTOYWIEHOB HA MHOKUTEU C TIOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXXHTEJNS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHECHHS (HOpPMYI
COKpAILIEHHOTO YMHOXEHHUS.

[IpumMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB JUIS PCEIICHHS  Pa3IMYHBIX 3a1ad
U3 MAaTEMATUKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHON MTPAKTHUKH.

HUcnonp3oBaTth  CBOWCTBA  CTENEHEHM €  HATypaJbHBIMH  ITOKa3aTEIAMHU
JUTsl TpeoOpa3oBaHus BRIPAXKEHUH.

YpaBHeHUs M HEPABEHCTBA

Pemiats nuHeliHbIE YpaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHS MpaBUiIa IEPeXoaa
OT HMCXOJIHOTO YpaBHEHHUs K paBHOCWIbHOMY eMy. I[IpoBepsiTh, SIBASE€TCA JH YHUCIO
KOpPHEM ypaBHEHHSI.

[IpumensaTh rpadudeckie METOAbl NPH PENICHUHM JMHEHHBIX YpPaBHEHHH W HX
CUCTEM.

[TonOupaTh mpuUMEpHI Map YKCE, SBISIONIUXCS PEIICHUEM JTMHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOW TUIOCKOCTH TpauK JUHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH, TOJIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl AByX JIMHENHBIX YPABHEHUN C IByMS IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTtaBisTh U peniaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JMHEWHBIX ypaBHEHUU
[0 YCJIOBHMIO 3aJ1a4ud, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJ1a4d
MOJyYEHHBIN PE3yJIbTaT.

DYyHKIUA

N3o00paxaTh Ha KOOpPAMHATHON MpPSMONM TOYKHU, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, HWHTEpBaJbl, 3alUChIBaThb YHCJIOBBIE MPOMEXYTKU
Ha anreOpanyvyeckoM S3bIKE.

OTMeuath B KOOPAMHATHOM MIIOCKOCTH TOUYKH MO 33/IaHHBIM KOOpPJMHATAM, CTPOUTD
rpaduku TMHEHHBIX QyHKUnd. CTpouTsh rpaduk PyHKIUU ) = |X|.
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OnuceiBaTh C NOMONIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTU MEXKY BEIMYMHAMU:
CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuil cnocod MpeACTaBICHUS M aHadu3a HHPOPMALIHH,
U3BJIEKaTh U UHTEPNPETUPOBATh MH(GOPMAIUIO W3 TpadUKOB peajbHbIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa v BbIYUCTECHUS

Hcnonp30BaTh HavyaibHBIE MPEACTABICHUS O MHOXKECTBE JECUCTBUTEIbHBIX YMCE
JUISL CpPAaBHEHMS, OKPYTJEHUS W BBIYUCIICHUN, H300pakaTh JACHCTBUTENBbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumensTh TOHSATHE apUMETHUYECKOTO  KBAApPaTHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, HWCIOJB3ys TIPH HEOOXOAUMOCTH KAJIBKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIMMX KBAJApPAaTHBIC KOPHHU, UCIIOJIB3Ys CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCEI C TIOMOIIBIO IECATUYHBIX ApOoOeH
U crerieHeit uucia 10.

AJiredOpanyeckue BbIPAsKeHUsI

[TpuMeHSTh TOHATHE CTEIIEHH C IIEJIBIM ITOKa3aTeIeM, BBITTOIHATH TPeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKAECTBEHHBIE TMPEOOPa30BaHUS  PAlMOHANBHBIX  BBIPAKECHUN
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBagpaTHBIA TPEXWICH HA MHOKHUTENH.

[IpuMeHATh TpeoOpa3oBaHUS BBIPAXKCHUW IS PEIICHUS pa3IM4YHBIX 3aj1ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUs] M HEPAaBEHCTBA

Pemate nuHENHBIEC, KBaJpaTHbIE YpPAaBHEHUS M PALHUOHAIBHBIE YpPABHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C IByMs IEPEMECHHBIMU.

[IpoBOaUTE MpOCTENIINE WCCIENOBAHUS YPAaBHEHUM U CHCTEM YPABHECHUH, B TOM
quclie ¢ TMpPUMEHEHHWEM TpaUUecKuX TMpeaAcTaBlieHn (yCTaHABIMBATh, WMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUM pEIlICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexonuth OT clioBeCHOU (HOPMYIHPOBKHU 3aJa4uu K €€ aireOpandeckod MoJienu
C MOMOIIBID COCTABJICHHS YPAaBHECHHUS WM CUCTEMbl YPAaBHEHUW, WHTEPHPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4¥ MOJYYEHHBIA PE3YJIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABECHCTB MU CPABHEHUS, OLIEHKH, PEIIATh
JIMHEMHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M HMX CHUCTEMBI, JaBaTh TIpauyuecKyro
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUN

[lonumaTe M HCNONB30BaTh (YHKIMOHAJIBHBIE MOHATHUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHHMs), ONPEACNSITh 3HAaueHHE (YYHKIUU 1O 3HAYCHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

C’[pOI/ITB rpaduKu 3IeMEeHTapHBIX PYHKIUN BUA:

y=",y=x? y= x3,y= Vx~y = |x|, onuceiBaTh CBOICTBA YHCIOBON (QYHKIHH
X

o e€ rpaduky.

[IpeamerHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIECHUS

CpaBHUBATH U yHOPSAOUYMBATH PALIMOHATBHBIC U UPPALMOHAJIBHBIEC YUCTIA.

Beimonusate apudmeTndeckue NEUCTBUS C paIlMOHATBHBIMU YHCIIAMH, COYETas
YCTHBIE M TNMCBMEHHBIC TPHUEMBI, BBIINOJHATh BBIYUCICHUS C HUPpPalUOHAIbHBIMHU
YHCJIaMHU.

Haxonute 3HaueHus CTENEHEW C LENbIMU MOKA3aTEIsIMU U KOPHEH, BBIYHUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh  JI€UCTBUTENBHBIE YKCJA, BBIIOJHATH MPUKUJKY  pe3ysibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs M HEPABEHCTBA

Pemrate nuHeliHbIE W KBaJpaTHbIE YPABHEHUS, YPaBHEHUsS, CBOISALIMECS K HHUM,
npocTeite 1poOHO-paloOHaIbHBIE YPaBHEHUS.

Pemiats cuctemsbl IBYX JIMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YpPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIISIETCS JINHEWHBIM.

PemaTth TeKCTOBBIE 33124l aNreOpandeckuM CIOCOOOM C IMOMOIIBIO COCTABIICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBoaUTHE mpocCTENIIME UCCIENOBAaHUS YPABHEHUW U CUCTEM YPABHEHHUM, B TOM
quclie ¢ NpUMEHEHHEeM rpaduyecKux NpencTaBieHni (yCTaHAaBIMBATh, HMEET JU
YpaBHEHHE WM CUCTEMA YPABHEHUM PELLICHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaTe nuHeliHbIe HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTteMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOU
MPSIMOM, 3aIUCBIBATH PEUIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IUYHBIX 3a4a4.

DYyHKIUA

PacniosnaBath  (PyHKIMM H3y4eHHBIX BHIOB. IlOKa3biBaTh CXEMAaTHYECKH
pacroyio’KeHHe Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKoB (QYHKIHH BHIA: Y = £X,
y=#Rx+b y= £ y=ax2+bx+c, y= x3, y= Vxy=|x| B 3aBucumoctn

X
OT 3HaY€HUM K03 (P(HUIIMEHTOB, OMMUCHIBATH CBONCTBA (DYHKITUI.
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Crpoutrb u wu300paxarb CXeMaTHUECKH TpaduKU KBAJAPATUUYHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

PacniozHaBaTh KBazpaTH4YHYIO (QYHKUHIO 1O QopMylie, NPUBOAUTH HPHUMEPHI
KBaIpaTUYHBIX G YHKUUNA U3 peabHOU KU3HU, (PU3UKU, TEOMETPHUH.

YucsioBble MOCJIE10BATEILHOCTH H MIPOTPECCHH

PacriozHaBaTh apu(METHIECKYIO M TEOMETPHUSCKYIO MIPOTPECCUU TIPH Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYKMCIICHHUS C UCITOJIB30BaHUEM (hOPMYIT N-TO WieHa apuPMETHIESCKOM
¥ TEOMETPHYCCKON MPOTPECCUi, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHBI OCIEI0BATEIIBHOCTH TOYKAMH Ha KOOPIMHATHOM IJIOCKOCTH.

Pemats 3amaun, cBA3aHHbBIE C YUCIOBBIMU MOCIEI0BATEIBHOCTIMHU, B TOM YHCIIE
3aJ1a4M U3 peabHOM JXU3HHM (C UCTIOIB30BAHUEM KAJIBKYJIATOPA, TU(POBBIX TEXHOIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena  |KoauyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYatOUIUXCs
(Tembl) Kypca 4acoB coziep>KaHue
Yucna v BEIYMCIICHUS. 25 Iloustne CucreMaTH3UPOBATH M 000raliaTh 3HAHUS
PanrionanbsHblie uncia PalMOHAIBHOTO YUCHA. | 00 OOBIKHOBEHHBIX U ICCATUYHBIX APOOSX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOH, TPeOOPA30BHIBaAS
JeNCcTBUSA pU HEOOXOAUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YHOPSIAOUYNBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJbHbIM
ITOKa3aTeJIeM.
Pemenne ocCHOBHBIX
3a/1a4 Ha 1pooH,
MIPOLICHTHI

Y3 peAIbHOM
MIPaKTUKH.

[Tpu3Haku AETUMOCTH,
PpA3T0KEHUS

Ha MHOKUTEIIA
HaTypajdbHbIX YUCE.

OOBIKHOBEHHBIC B JICCSITHYHBIC, B YaCTHOCTH B OECKOHEUHYO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIOCOObI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,

coJiep Kalux OObIKHOBEHHBIE U JECATUUHbIE IPOOU:
3aMEHSTh MPU HEOOXOAUMOCTHU JAECATUUHYIO APOODH
OOBIKHOBEHHOU M OOBIKHOBEHHYIO AECATUYHON, TPUBOIUTH
BEIpaXeHUE K popMe, Hanbosee ya10O0HOM ISl BRIYUCICHUH,
npeoOpa3oBbIBATh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEJICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCJIAMH.

[IpuBoAUTH YK C/I0OBbIE U OYKBEHHbIE MPUMEPBI CTCTICHH
C HaTypaJIbHBIM TTOKa3aTesieM, OOBICHSS 3HAYCHUS
OCHOBAaHUS CTETICHU U TTOKA3aTels CTeTICHN, HaXOIUTh
3HA4YCHHS cTerneHel Buna a" (a — moboe parroHaIbHOE
YHUCJ0, N — HATYpPaJIbHOE YHUCIIO).
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Peanbnbie
3aBucumoctH. [Ipsamas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IoHMMAaThH CMBICT 3aNTUCH OOJIBIINX YHCET C TIOMOIIBIO
NECATUYHBIX Ipo0el u crenenei uncna 10, npuMeHsTh Ux
B PEaTbHBIX CUTYyAIIHSIX.

IIpuMeHATH IPU3HAKY IETUMOCTH, PA3I0KEHUS Ha
MHOKUTENIN HAaTypaJbHBIX YHCET.

PemaTtp 3a1aum Ha YaCTH, MPOLICHTHI, IPOTIOPIIHH,

Ha HAXOXJICHHE IPoOu (MPOIIEHTA) OT BEIUUNUHBI U
BEJIMYUHEI 110 €€ 1polu (TIPOLICHTY), Ipoodu (TTpoIIeHTA),
KOTOPBIN COCTaBIISIET O/IHA BEJIMUMHA OT JIPYTOM.
IpuBOaUTH, pa30MpPaTh, OLEHNUBATDH PA3IMYHBIC PEIICHNUS,
3aIlMCH PEIICHU TEKCTOBBIX 3a/1a4.

Pacnio3HaBaTh U 00BACHATH, ONIMPASICH HA ONPEICIICHHS,
PsIMO MPOTIOPIIMOHAIBHBIE U 00PATHO MPOTIOPIIUOHATIBHBIE
3aBHUCUMOCTU M@Ky BEJINYMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 IPYTUX YUeOHBIX
PEIMETOB.

PemaTh npakTHKO-OpUEHTHUPOBAHHBIE 3a/1a4l Ha APOOH,
MPOLIEHTHI, IPSIMYIO U 00paTHYIO MPONOPIUOHAIBHOCTH,
IPONOPLHU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHUSI.
[lepemeHHBIE.
JlommycTtumsble
3HAYEHUs
MIEPEMEHHBIX.
DopMyJIbIL.

OBaageThb anreOpanvdeckol TEPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
Haxoauthb 3HaueHNs OyKBEHHBIX BBIPAXKECHUN TIPU 3aJaHHBIX
3HaYeHUSAX OYKB; BBITIONHSATH BEIYUCICHUS IO (hopMyTam.
BoinmoaHATH IpeoOpa3oBaHusl EI0Tr0 BEIPAXKEHUS

B MHOTOWJIECH IIPUBEJICHUEM MOJJOOHBIX CJIaraeMbIX,
PaCKpbITUEM CKOOOK. BBIMOIHATH YMHOXKEHHE OHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBEICHUE

[MOJTOOHBIX CIaraeMbIX.

CBolicTBa CTEICHU
C HAaTypaJbHbIM
ITOKa3aTeJIeM.
MHOro4JeHsbl.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKHUTEIIHN

Ha MHOT'OYIEH U MHOTOWIEHA HA MHOTOYJIEH, IPUMEHSATH
(dbopMyIbl KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.
OcyuecTBIATH Pa3I0KEHNE MHOTOYJIEHOB HA MHOKHUTEIIN
MyTEM BBIHECEHHMS 32 CKOOKH 00IIIeT0 MHOXKHUTENS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIpaToB, GOpMYII
COKpAIEHHOTO YMHOKECHUSI.

I[IpuMeHATH NpeoOpa3zoBaHUE MHOTOUJICHOB JIJISl pELICHUS
Pa3IUYHBIX 33]]a4 U3 MAaTEMATUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHS MATEMATHUKH

YpaBHEHHUS U HEPABEHCTBA

20

VYpaBHeHue, npaBuia
npeoOpa3oBaHUS
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUH.
JIuneiiHOE ypaBHEHUE

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIs PaBUJIA NIEPEX0/Ia OT UCXOTHOTO YPaBHECHUS
K PaBHOCUJILHOMY eMy Oosiee npoctoro Buaa. IlpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs NpuMepsbI Nap YUCE, SIBISIOMIMNXCSA PEIICHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsI IIEPEMEHHBIMM.

49



C OZITHOU IIEPEMEHHO,
pELIEHNE JTUHENHBIX
ypaBHEeHUM. Pemenne
3a/1a4 C IOMOLIBIO
YPAaBHEHUN.

JIuneitnoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEVHBIX YPaBHECHUIN

CTpouTh B KOOPAMHATHOM MJIOCKOCTH IpaUK JIMHEWHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSACh IPAPUKOM,
NPUBOJUTH IPUMEPBI PEIICHUS YPABHEHHUS.

HaxoauTh pemieHre CUCTEMBI IBYX JUHEUHBIX YPAaBHEHUN
C ABYMs IIEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WUJIU CUCTEMY
YPaBHEHUH 110 YCIOBHUIO 33/1a4U, UHTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3a1a4M I10Jy4EHHBIN
pe3yabrar

C AByMs
EPEMEHHBIMU

Koopaunate! u rpadukmu. 24 Koopaunara Touku N300paxkaTh HA KOOPIUHATHOM MPSAMOMN TOUYKH,

OyHKIUU Ha npsiMoi. UKCIIOBbIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPIMHATAM, JIy4H, OTPE3KH,
POMEXKYTKH. WHTEPBAJIbI; 3aIMMCHIBATH UX HA aAJIreOpandecKoM S3BIKE.

Paccrosinue mexay
IBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KOOpAUHAT
HAa MJIOCKOCTH.
[Tpumepsn! rpaduKoB,
3a/IaHHBIX
dbopmynamu.

OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3a/IaHHBIM KOOPJANHATAM; CTPOUTH rpadKu HECIOKHBIX
3aBUCUMOCTEM, 3a1aHHBIX (POPMYITIaMH, B TOM YHUCIIE

C MOMOIIBIO TU(PPOBBIX JTAOOPATOPHUH.

I[IpuMeHATH, H3y4YaTh NPEeUMYIeCTBA,
HHTEPNPeTUPOBATH rpadIeCcKUii Criocod MpeIcTaBIeHUs
U aHaIHM3a Pa3HOOOPa3HON KU3HEHHOW HH(POPMAIIUH.
OcBauBaTthb oHATHE (QYHKIIMH, OBJIAJIEBAThH
GYHKIIMOHAIBHONW TEPMUHOJIOTHEH.

Pacno3naBaTh uHEHHYIO QyHKIUIO Y = KX + D,
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Urenue rpagukon
peaNbHbIX
3aBUCUMOCTEM.
[lonstue pyHKUIMU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
JluneitHas GyHKUIMS.
[locTpoenue rpaduka
JMHENHON (PYyHKIUY.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUH

k03 unmentos K u b.

CtpouTthb rpadpuku uHeHHON QyHKIUYU, QYHKIHU Y = | x |,
Hcnonb3oBaTh HugpoBblie pecypebl i IOCTPOSHUS
rpa@ukoB GYHKLIMA U U3yYEHUSI UX CBOMCTB.

[TpuBOIUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peabHbIX
npoLeccax u sIBICHUSX

I'padux pynxuun
y=|x|
[ToBTOpEeHue u 06001IeHIE 6 IToBTOpEeHUE Br10upaTh, IPUMEHATH OLEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX [TOHATUI Yrcell, BRIYUCIEHUH, IPeoO0pa3oBaHuil BIPAKEHUH,
¥ METOJO0B Kypca peleHns ypaBHEHUIA.
7 xmacca, 06001eHne OcymecTBJIATH CAMOKOHTPOJIb BBIINOJHIEMBIX IECTBUMN U
3HAaHUU CaMOITPOBEPKY pe3yJIbTaTa BEIYUCICHUHN, TPEOOpa30BaHUA,
MTOCTPOCHUM.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS JIJIs PELICHHS 3a/1a4 U3 APYTUX
IIPEIMETOB.
Pemathb TekcTOBBIC 321241, CDABHUBATDH, BLIOMPATH
CIOCO0BI PELICHUA 33/1a4U
OBUIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KJIIACC

KBangpaTHbie KOpHU

u3 yucnaa. [lonstue
00 upparoHaIbHOM
yucie. JlecaTuunbie
PUOIIKEHUS
MppaloOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIC
yucna. CpaBHEHHE
JIEUCTBUTEIBLHBIX
YHCell.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJIPaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHUCIIOBBIX
BBIPAKCHHUI,
cozieprKalmx
KBaJpaTHbIE KOPHU

HanmenoBanue paznena |[KonuyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYatOUIUXCs
(Temnl) Kypca 4acoB co/iep>KaHue
Yucia v BBIYUCIICHUS. 15 KBaapatHsblii KOpeHb @opmyIUpoOBaTH ONpeAeIeHne KBaIPaTHOTO KOPHS

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHSI.
IIpuMeHATH Onepaluio U3BJICUYCHUS KBAAPATHOIO KOPHS
U3 YKCJia, MCMOJIB3YS NPU HEOOXOIUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JEeCATUYHBIMU JIPOOSMHU.

CpaBHMBATH M YHOPAA0YMBATH PAllMOHATIBHbBIC U
UPpALMOHAIBHBIE YMCIIA, 3alIMCAHHBIE C TOMOIIBIO
KBaJpAaTHBIX KOPHEHU.

Mcene10BaTh ypaBHEHUE X2 = @, HAXOUTh TOUYHEIE U
npuOmKkEHHBIC KOpHU Tipu @ > 0.

HccaenoBarh ¢BOMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHCJIOBBIE YKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJISITOPA
(koMIibIOTEpA).

Jloka3bIBaTh CBOICTBa apu(METUUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX JUIsl TPeoOpa30oBaHus BEIPAKESHUH.
BoInoHATH Npeodpa3oBaHus BbIPAXKEHUH, COAEPIKAIINX
KBaJ[paTHbIC KOPHU. BrIpakaTe rnepemMeHHbIE

13 TEOMETPUUECKUX U PUBHUECKUX POPMYI.

Bu1uncJATh 3HAUeHUsI BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCTIOIB3YS IPU HEOOXOIUMOCTH
KQJIBKYJSATOP.
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Hcnmoub30BaTh B X0/1€ pELICHU 3a1a4 DJIEMEHTAPHBIC
NPE/ICTaBIICHUs, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSIMU
BEJINYUH.

3HAKOMMTBHCS C HCTOPHEH Pa3BUTH MAaTEMATUKH

Yucia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrerneHn ¢ eIbIM
[MOKAa3aTeJIEM.

@opMyJIMPOBATH ONPe/ieSIeHUe CTENICHH C LIEJIBIM
MOKAa3aTeJIEM.

oKa3aTeaeM CranpgapTHas 3aMuch IIpeacTaBasiTh 3anMch OOJBITUX U MAJIBIX YUCE
YHCIIa. B CTaHJIapTHOM BHUJie. CpaBHUBATH YKClIa U BEJIMYUHBI,
Pa3mepn1 00bekTOB 3alMCaHHBIE C UCMOJIb30BaHUEM cTerneHu 10.
OKpY’KaIOLIEro Mupa Hcnonp30BaTh 3aNUCh YKCEN B CTAaHJAPTHOM BUJIE
(OT PIIeMEHTapHBIX JUUIS1 BBIpQXKEHUS Pa3MEPOB OOBEKTOB, JJIUTEIIBHOCTH
YaCTHUII MIPOLIECCOB B OKPYKAIOILLIEM MUDE.
J10 KOCMUYECKUX D®opmMyIMpPOBATH, 32AIIUCHIBATH B CHMBOJIHYECKOM (popme
00BEKTOB), Y WJUTIOCTPUPOBATH PUMEPAMHU CBOMCTBA CTEIICHU
JUTUTEIBHOCTD C LEJIBIM ITOKA3aTEJEM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU JIJIs1 IPEOOPa30BaHUS
B OKPY’KaIOIIEM MHUPE. | BBIPAKEHUH, COAEPKAIINX CTEIIEHHU C LIEJIBIM ITOKA3aTENIEM.
CBolicTBa CTEICHU BbInoaHATH 1eMCTBUSA C YKCIaMHU, 3alIMCaHHBIMHA
C LICJIBIM ITOKA3aTCIEM | B CTAHJIapTHOM BHUJIE (YMHOXEHUE, JEIE€HUE, BO3BEICHHE
B CTCIICHB)
AnreOpanueckue KBagpatHbi Pacno3HaBaTh KBaJIpaTHBIN TPEXWIEH, YCTAHABINBATD
BbIpakeHus1. KBapaTHbii TPEXUIICH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXUIIEH Paznoxenue PackiaapiBaTh HA MHOXKUTEJIH KBAIPATHBIN TPEXUJIEH
KBaJ[paTHOT' O C HEOTPULATEIbHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anrebpanyeckue
BBIPAKCHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B aJireOpanyecKue
BBIPKCHUS.
OCHOBHOE CBOMCTBO
anredpanveckoi
npo6u. CokpailieHue
TpoOei.

CroxeHnue,
BBIUUTAHUE,
YMHO>KEHHUE U JIeTICHUE
anre0panvaecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3anucbIBaTh asireOpanyeckue Boipaxenus. Haxoaurn
00J1aCTh ONpEIEIeHHS PALIMOHATIEHOTO BHIPAXKEHHUS.
BbINOJHATH YUCIIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3HayeHue ApoOu, B TOM YHCIIE C TOMOUIBIO KaJbKyJISATOpA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO alnreOpandeckoit
IpoOu U MPUMEHSTH €T0 JJisl TpeoOpa3oBaHus Ipooei.
BbINoJHATH JeHCTBUSA C AJIreOpanyecKuMu ApoOsiMu.
[TpumeHsTH TpeoOpa3zoBaHuUs BEIPAXKEHUM JIJIS1 PEIICHUS
3as1a4y. Beipa:kaTh nepemMmenHble u3 Gopmyi (pu3nyecKux,
reOMETPUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHHUs U HEPABEHCTBA.
KBangpaTtHbie ypaBHEHUS

15

KBagpatnoe
ypaBHeHue. Henonnoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpPHEU KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHuUi,
CBOIAIINXCS

K KBaJI[paTHBIM.
[IpocTetimue npodHO-
palrOHaIbHbIE
YpaBHEHUS.

Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJpPaTHBIX
YpPaBHEHHM

Pacno3sHaBaTh KBaJpaTHbIC YPABHECHUS.
3anucbiBaTh GOPMYJY KOPHEN KBAaJIPaTHOI'O YPaBHEHMUS;

pemiaTb KBa/IpPAaTHBIC YPABHCHUN — ITOJTHBIC 1 HCIIOJIHBIC.

IIpoBoauTs npocreime UCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemats ypaBHeHUs, CBOASIINUECS K KBAAPATHBIM,

C TIOMOIUIBIO TPe0Opa30BaHUN U 3aMEHOU MEPEMEHHOM.
HabuaronaTh M aHATM3UPOBATH CBA3b MEXKIAY KOPHAMU U
Kod(puIIMeHTaMU KBaJPATHOTO YpaBHEHUS.
dopmyaupoBath TeopeMmy BueTa, a Taxke oOpaTHyIO -
TEOpEMY, IPUMEHSTh 3TU TEOPEMBI JIJISI PELICHUS

3a/1au.

PemiaTh TekcTOBBIE 321a4H aNTeOpANYECKUM CIIOCOOOM:
NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3aaUH
K aJIre0panyecKkoi MOJIEeIN MyTEM COCTaBICHUS YPaBHEHHUS,
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMUTBHCS ¢ HCTOPHE Pa3BUTUS alNTeOpbI

YpaBHEHHUS 1 HEPABEHCTBA.
Cuctembl ypaBHEHU I

13

JIuneiiHOE ypaBHEHNE
C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLIeHUsI ypaBHEHUI
B LIEJIBIX YKCTIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHECHUN

Pacno3HaBaTh JTMHEWHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMHU.

CtpouTtsh rpaduky TMHEHHBIX YPaBHEHH, B TOM YHCIIC
HCIOJIb3Ys HU(PPOBbIE PeCYPCHI.

Pa3ziiuyaTth napajuiesibHbIE U ITEPECEKAIOIINECS MPSIMbIE
110 UX YPABHEHUSIM.

PemiaThb crucTeMBI IByX TMHEWHBIX YPABHEHUM C ABYMS
MIEPEMEHHBIMH NOJICTAHOBKOW U CIIOKEHHUEM.
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C IByMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHUCTEM HEJIMHEMHBIX
YPaBHEHUH C IBYMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEPIPETALIUS
YPaBHEHMUS C IByMSI
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU.
Pemenne TekcTOBBIX
3a71a4 C ITOMOILBIO
CHUCTEM YpAaBHEHUM

PemaTp npocTenIne CUCTEMBI, B KOTOPBIX OJHO

Y3 YPAaBHEHUH HE SBJISICTCS JIMHEWHBIM.

IHpuBoauTs rpaguuecKy0 HHTEPNPETALMIO PELICHUSA
YPaBHEHUS C IBYMsI IIEPEMEHHBIMU U CUCTEM YPaBHECHUU
C ABYMS IIEPEMEHHBIMU.

PemaTh TekcTOBBIE 32/1a4H ANITeOPanYECKUM CIIOCOOOM

YpaBHEHHUS 1 HEPABEHCTBA.
Hepagenctpa

12

Yucnoselie
HEPABEHCTBA U UX
CBOICTBA.
HepasenctBo ¢ ogHoM
IIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petierne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIMHATHOM MIPSIMOM, 10KA3bIBATh
anreOpanvdecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
PemiaTp iMHElHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHuEe HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pemathb cucteMbl TMHEWHBIX HEPABEHCTB, U300paxaTh
pElLICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOMU
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C OZITHOM IIEPEMEHHON
Y VX pELICHHE.
N3o0paxkenue
peLIeHUs JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM HA YUCJIOBOM
IIPSIMOU

DyHKIUY.
OCHOBHBIE TTOHSITHUS

[lonsitue pyHKIMU.
OO6nacTh onpeeneHus
Y MHOXECTBO
3HAYCHUN ()YHKIIHH.
CrniocoObl 3a1aHus

G yHKIHIA.

I'paduk GpyHKIIHN.
CgoiicTBa hyHKIIHNH,
UX OTOOpakKeHUE

Ha Tpaduke

Hcnoab3oBaTh G yHKIIMOHATHHYIO TEPMUHOJIOTHIO
CHUMBOJIHKY.

Boruucasite 3HaYeHUs1 QYHKIIHM, 3a1aHHBIX POpMYTaMHU
(pu HEOOXOAMMOCTH MCIIOJIH30BATh KAJTBKYJIATOP);
COCTABJATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku GyHKITUH.

OnuckiBaTh CBOIiCTBA QYHKIIMK HA OCHOBE €€
rpauIECKOro MpeICTaBICHHUS.

Hcnonb3oBaTh GyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl rpaKoB, OTPAKAIOIMINX PeaTbHbIC
npoueccsl U sipiieHus. [IpuBoAMTH MPUMeEPbI NPOLIECCOB U
SIBJICHUU C 3aJITaHHBIMH CBOMCTBAaMHU.

HUcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBbI

JUTSI IOCTpOEHUS TpauKOB (PYHKIMI ¥ N3yUEHHUS MX CBOMCTB

O yHKIUY.
UrcnoBbie PyHKIHH

YreHue ¥ moCcTpoeHUe
rpaduKoB G yHKIIHA.
[Tpumeps! rpadukos

Haxomnutsb ¢ noMombio rpaguka GyHKINY 3HAUCHUE OJHOM
Y3 paCCMATPUBAEMBbIX BEJIWYMH M0 3HAYCHUIO IPYTrOi.
B HeclIoXKHBIX Cilydasix BbIpaxkaTh (POPMYJI0H 3aBUCHMOCTD
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dyHKumii,
OTpaXKaroIINX
peabHbIE TPOLIECCHI.
OyHKIWUH,
OMKCBHIBAIOIIINE
psIMYIO U 00paTHYIO
POIMOPLHUOHAIbHBIE
3aBUCUMOCTHU, UX
rpaduku.

I'padux pynxuum

y =x%

OyHKIMH
y=xy=x,
y=vxy=|xf;
rpaduyeckoe penieHue
YPaBHEHUH U CUCTEM
YpPaBHEHHM

MEXKY BEJIUYUHAMMU.

OnuceIBaTh XapaKTep U3MEHEHNS OJTHOW BEIMYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.

Pacno3naBath Buibl n3ydaeMbix GyHKuuid. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB GpyHkumii Bua:y = X2,y =X,y =Vx,V = |x]|.
HUcnonb3oBaTrh pyHKIHOHAIBHO-TPaduyecKue
NpeACTABJICHHS IS PELICHUS U UCCIICI0BAHUS YPABHEHUN U
CUCTEM ypaBHECHUM.

IIpuMeHATH LU POBBIE pecypehl IS IOCTPOCHUS
rpadukoB GyHKIIUN

[ToBTOpEeHUE 1 0000IIICHHE

[ToBTOpEHnE
OCHOBHBIX ITOHSTHHN U
METOJI0B KypcoB 7 1 8
KJIaCCOB, 0000IIEHNE
3HAHUU

Bbi0upars, npuMeHSITh, OLEHMBATH CIIOCOOBI CPABHEHUS
YyuCeJl, BHIYUCIEHUHN, MPeoOpa30BaHMil BbIPAKEHUM, pEILICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHSAECMBIX JCUCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOPa30BAHUN,
ITOCTPOECHUM.

PemiaTe 3a1a4u U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTU4eCKUe 3HAHUS I PEIICHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

PemaTth TekCTOBBIE 321244, CDABHUBAThH, BLIOMPATH
CIoCo0bI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KVIACC

HanmenoBanue paznena  |[KonmuecTo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Temnl) Kypca 4acoB coziep>KaHue
Yucna v BBIYMCIICHUS. 9 Pannonanbublie yncna, | Pa3BuBaTh mpeacTaBJeHHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIE YUCIIA

UppaIMOHATILHBIC
yycia, KOHEYHbIE 1
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEeUCTBUTEIBHBIX
YHCel,
JIEMCTBUTEILHEIC
Yypcia Kak
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMuo ogHo3HauHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSIMOMU.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCEI,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN O MHOKECTBA JCUCTBUTEIILHBIX YUCEIL.
O3HAKOMHUTBCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEeUCTBUTEIILHOTO YUCiIa KaKk OECKOHEUHOMN JeCITHUHON
JTpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHAIBHBIX U UPPALIMOHATBHBIX YUCET.

HN300paxaTh 1CiiCTBUTEIBHBIE YMCIIA TOUKAMU
KOOPJIMHATHOM MPSIMOU.

3anucbIBaTh, CPABHUBATH M YIIOPSIA0YMBATH
JEWCTBUTENIBHBIEC YHUCIIA.

BbInOTHATH, coueTast yCTHBIE U IUCbMEHHBIE TPUEMBI,
apudmMeTHUecKHe TeiCTBUSA C PALIMOHAIBHBIMU YUCIIAMU;
HAXOAMThb 3HAYCHUS CTETIEHEN C LIENbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUM.
Honyuyurs npeacraBjieHue 0 3HAYNMOCTHU
JIEVUCTBUTEIIBHBIX YUCEII B IPAKTUYECKOM NEATEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JI1aTh BBIBOAbI O TOYHOCTHU
NPUOIMKEHUS IEUCTBUTEIBLHOTO YHCIIa IPU PEIICHUN
3a/1a4.

OKpyriafiTh ACHCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHIKY PE3yIbTAaTa BBIYUCICHUHN, OLEHKY 3HAYCHHI
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JICUCTBUS

C ICUCTBUTEIbHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHHUE BEJIMUMHEI,
TOYHOCTD
npUOIKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUM.
3HAKOMMTBHCS C MCTOPHUEH Pa3BUTH MAaTEMATUKU

YpaBHEHHUs 1 HEPABEHCTBA.
YpaBHEHUS C OTHOM
IIEPEMEHHOU

14

JInHerHOoe ypaBHEHUE.
Pemenune ypaBHeHuM,
CBOJSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaJpaTHBIM.
bukBanpartHbie
YpaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEH

Y YETBEPTOU CTENIEHEN

OcBaunBaTh, 3al1I0MMHATH M IPUMEHATH rpauueckune
METO/bI IIPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U JpOOHBIE YpaBHEHUS.

Pemats JiMHeHbIC M KBAJPaTHbIC YPABHEHUS,
ypaBHEHHUS, CBOJIAIIMECS K HUM, IPOCTEHIIMe 1poOHO-
paluKoOHaJIbHbIE YPABHEHHS.

IIpeasaraTb BO3MOXHBIE CITIOCOOBI PEIICHHS TEKCTOBBIX
3a71a4, 00CyKIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMU CIIOCO0aMHU.

3HAKOMHTBHCS C MCTOPHUEH Pa3BUTHS MAaTEMATUKU
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pas3noKeHneM
Ha MHOXHTEJH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aNredpanyecKum
METOOM

VYpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPAaBHEHUH
C ABYyMS
NIEPEMEHHBIMHU H €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JUHEWHOE,
a Ipyroe — BTOpOu
CTEIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBbI YPaBHEHU

C IByMsI IEPEMEHHBIMMU.
Pemenune TexkcToBBIX

OcBauBaTh U NPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTUHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIByX YPABHCHH, B KOTOPBIX OJTHO YPAaBHCHUE HE
SIBIISICTCS JINHEHHBIM.

Hcnoan3oBaTh QyHKIMOHATBEHO-TpadruecKkue
NIPEICTABJICHUS JIJIS pelIeHUsI M HCCJIeI0OBAHUS YPAaBHCHHIA
U CHCTEM.

AHAJHM3UPOBATH TEKCTHI 37124, peliaTh UX
anreOpanyecKuM CIocoOOM: MepexoauTh OT CJIOBECHOMN
bOopMYITUPOBKH YCIOBHUS 33/1a4d K aJire0panvdecKor Mo1esn
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHCHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHMUI; HHTEPIPEeTUPOBATH
pe3ynbTar.

3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHS MATEMATUKH
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3a7a4 aJire0pandyecKum
crocobom

YpaBHEHUS 1 HEPABEHCTBA. 16 YucnoBrle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepagenctsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinonHATH peoOpa3oBaHus HEPABEHCTB, MCMOJb30BATH
JIuHeHbIe J1s1 TpeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPAaBEHCTBA Pacno3naBaTh IMHENWHBIE U KBAIPATHBIE HEPABEHCTBA.
C OJIHOM NMEPEMEHHOU PemaTs nmuHEliHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Y UX PEIIECHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAFOIIUX
CucreMbl IMHEHHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOM MOJIYYEHHBIE PELICHUS.
MIEPEMEHHOM U UX N300paxaTh pelieHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHuE. Ha YUCJIOBOU MPSIMOM, 3aNIUCHIBATH PEIIEHUE C TOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABCHCTBA U UX PemaTs kBasipaTHbIC HEPABEHCTBA, UCTIOJIB3YS
pelIeHuE. rpaguyecKue MpeICTaBICHHUS.
I'paduueckas OcBauBaTh M IPUMEHSATH HEPABCHCTBA IIPU PEIICHUH
WHTEPIPETALIMS pa3JUYHBIX 3a/1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHPOBAHHBIX
HEPABEHCTB C JIByMsI
MIEPEMEHHBIMU
OyHKIMU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIINIA;

bynkius, e€ rpaduk u
cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPUINHBI
napa0oJibl, OCh

WLTIOCTPUPOBATH CXeMATHYeCKH, 00bSICHATH
pacrojIoKeHHe Ha KOOPAHMHATHOM TUIOCKOCTH TpaduKOB
gynxumii Buga: y = kx,y = kx+ b,y = |y = ¥,

X
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CUMMETpPUHU NapaboJIbL.

I'paduxu pyHKUIMNA:

y =x3,y =+/x, y = | x| B 3aBHCHMOCTH OT 3HAUCHHI

K03 (PUIIMEHTOB; ONMCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (YHKLHIO IO (hOpMYIIE.
IIpuBoAUTH NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUHU.

BoisiBASITH 11 0600111aTH 0COOEHHOCTHU Tpaduka
KBaJIpaTUYHOU (PYHKIIUU Y = ax? + bx + c.

CrpouTs M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpATUYHBIX (QYHKIIH, 3aJaHHBIX (OpPMYyTaMH BHIA
y=ax’, y=ax?+q,y=a(x +p)? y=ax®+bx +c.
AHAJIM3MPOBATH U NPUMEHSTH CBOMCTBA M3YUYECHHBIX
GyHKUUN U1 ©X TOCTPOESHUS, B TOM YKCJIE C TOMOIIBIO

U(POBBIX PECYPCOB

YucoBbie
IIOCJIEIOBATEILHOCTH

15

[lonsiTre yncnoBon
MOCJIEIOBATEIbHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoii u
dbopmyIoii N-To YieHa.
Apudmernueckas u
reoMeTpUuYecKast
IIPOTPECCUM.
®opmyJibl N-To YieHa
apuPpMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb UHJEKCHbIE 0003HAUCHUS,
CTPOMTH pedyeBble BHICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C MIOHATHEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEIBHOCTH WITH PEKYPPEHTHYIO POopMyITy

U BBIYMCJISITH YWICHBI ITOCIIEI0BATEILHOCTEH, 3a1aHHbBIX
TUMH HOpMYyIIaMHu.

YcraHaBiauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
MIOCIICIOBATEIIHHOCTH, €CITH BBITTUCAHBI IEPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECCKYIO U TEOMETPUUECKYIO
MIPOTPECCHUH TP PA3HBIX CIIOCO0AX 3aaHUs.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHnue 4ieHoB
apupMeTHIECKON 1
r€OMETPUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
MJIOCKOCTH.
JInHEenHbIN U
YKCIOHEHIIUAJILHBIN
pOCT.

CI10XHBI€ TPOLIEHTHI

PemaTs 3a1auu ¢ ucnosib3oBanueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKOM MPOTrPECCUil, CyMMBI
IIEPBBIX N YWICHOB.

MN300paxkaTh WICHBI 10CIEI0BATEIbHOCTA TOUKAMU

Ha KOOPJIMHATHOM INIOCKOCTHU.

PaccmaTtpuBaTh IpUMepbI NPOLECCOB U ABJICHHH

U3 pEaJbHOM XU3HU, WUIKOCTPUPYIOLIME U3MEHECHUE

B apu(PMETHUECKON MPOTrpeccuu, B reOMETPUUYECKON
POrpeccun; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a7a4m, CBA3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YHUCJIE 3a1a4U U3 PEATIbHOU
KHU3HU C UCII0JIb30BAHNEM IIU(PPOBBIX TEXHOIOTHH
(371€KTpOHHBIX TA0JIUL, IPAPUUECKOT0 KAIBKYISATOPA U T.I1.).
Pemiarhb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOIB30BAHUEM
KJIbKYJISITOPA).

3HAKOMHUTBCH C HCTOPUEH Pa3BUTHS MATEMATHKU

[ToBTOpeHME, 0600IICHME,
cucTeMaTHh3alusa 3HaHUH

18

Yucaa u
BbIYMCJICHUS (3aIUCH,
CpaBHEHUE, JICUCTBUSA
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLEHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBath NOHATHUSIMH: MHOKECTBO, IOJJMHOXECTBO,
oTepaIuy HaJl MHOYKECTBAMHU;, HCMOJIb30BATh rpaduueckoe
MpEeACTaBICHUE MHOXKECTB JJI1 ONUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEUICHUH 3a7a4 U3 JPYTUX
y4e€OHBIX TPEAMETOB.

AKTYaJIM3UPOBATH TEPMHUHOJIOTHIO U OCHOBHBbIE
NeilCTBHS, CBS3aHHbIE ¢ YUCJIAMM: HATYpPaJIbHOE YUCIIO,
MIPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HAaTypaJIbHBIX
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OKpYTJICHHUE,
npuOIKEeHuUeE,
OLIEHKA; peLIeHHE
TEKCTOBBIX 3a/1a4

yuce, IPU3HAKU ACIUMOCTH, LI€JIOe YUCII0, MOLYJIb YUCIIA,
OOBIKHOBEHHAs U JeCATUYHAs APOOU, CTaHJAPTHBIN BUJ
quciia, apupMEeTHIECKU KBaIpaTHBIN KOPEHb.
BBINOJIHATE 1eHCTBUSA, CPABHUBATDH U YIIOPAA0YHBATH

apupMeTUIECKUM qucIia, MPeICTaBISITh YKC/Ia HA KOOPJUHATHON MPSIMOiA,
CrocoooMm) OKPYTJIATH YUCJa; BHIMOJIHATH MPUKUAKY H OLIEHKY
pe3yJibTaTa BHIYUCICHUM.
PemaTth TeKCTOBBIE 3a1a41 apU(PMETUIECKUM CTIOCOOOM.
Pemath npakTHYeCKHUE 3aa4M, COJEPIKAIIUE MPOIEHTHI,
JTOJIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTb —
BpEMsI — PaCCTOSIHHE, IIEHAa — KOJIMYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsi — POU3BOIUTEIBLHOCTh TPY/A.
Pa3oupaTh peanbHbie )KU3ZHEHHbBIE CUTYAIINH,
(opmMyTHPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOAUTH pEIICHHEe, TPUMEHSST MaTeMaTHUECKHi armapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AuredOpanyeckue OnepupoBaTh NOHATHUSMM: CTEIIEHD C LIEJIBIM
BBIPasKEeHUsI nokasaresuieM, apuhMeTUYECKUN KBaIpaTHBIN KOPEHbD,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE I€HCTBHS : BBITIOIHITH PACYETHI
BBIPAKCHU, o ¢popmynam, mpeoOpa3oBLIBATH 1EJbIC, TPOOHO-
JIOTTYCTUMBIC panMoHAbHBIE BEIPAKEHUS W BHIPAKECHHSI C KOPHSIMH,
3HAYCHMS]) peann30BBIBAThH PA3NIOKEHUE MHOTOWICHA HA MHOKHTEH,

B TOM YHCJIE C UCTIOIB30BaHUEM (POPMYIT PA3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTh
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JIOIYCTUMBbIE 3HAUYE€HUS IEPEMEHHBIX AJIs1 APOOHO-
pPaLlMOHAJIBHBIX BBIPAYKEHUM, KOPHEH.

MopesmmpoBaTh ¢ TOMOLIBIO GOPMYJI peabHbIE IPOLECCH
U SIBJICHUA

DyHKIUU
(moctpoeHue,
CBOMCTBA NU3yYEHHBIX
yHKuMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHCTEM)

OnepupoBath NOHATUAMM: QyHKIMSA, TpadhuK QyHKINH,
HYJU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
POMEKYTKHU BO3pacTaHusl, yObIBaHUSI, HAUOOJbIIIEE U
HauMEHbIIee 3HaUeHUsI (PYHKIINU.

AHATH3MPOBATH, CPABHUBATH, 00CYK1aTh CBOIICTBA
GyHKUIUN, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATUSMMU : IPSMasi MPOTOPIIMOHATBHOCTB,
oOpaTHas MPOMOPLHOHATBHOCTE, JIMHEWHAs (QYHKIINA,
KBaJpaTu4Has GyHKIMsI, Tapaboiia, runepooIia.
HUcnonb30BaTh rpapmkM TSI ONPEAECIICHUS CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIJIsl pelIeHus 3a1a4 U3 JpyTrux
y4eOHBIX MPEIMETOB U PEATILHOM KU3HU; MO/IEJTUPOBATH

C IMOMOIIIBIO TPAPUKOB peaTbHBIE MPOIIECCHI U SIBJICHHUS.
BripaxaTts ¢popmMyIaMu 3aBUCUMOCTH MEXKy BEJIMUMHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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OEAEPAJIBHAA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«I'’EOMETPUS» B 7-9 KIIACCAX

HHOACHUTEJIBHAS 3AIITMCKA

['eomeTpusa kak OAMH M3 OCHOBHBIX Pa3J€JIOB HMIKOJIBHOW MATEMATHUKUA, UMEIOIIUN
CBOEH 1eIbI0 00ECIEeYUTh M3YyYEHHUE CBOMCTB U pa3MepoB (Uryp, MX OTHOIICHUH U
B3aUMHOE PACIOJOXKEHHUE, OMUPACTCS Ha JIOTMYECKYIO, J0KA3aTEIbHYIO JIMHUIO.
[leHHOCTh W3yuYeHUS] TEOMETPUU HA YPOBHE OCHOBHOIO 0OOIIEro oO0pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOIIMHCA YYUTCS TPOBOAUTH JIOKa3aTEJIbHBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKHWE YMO3AKJIIOYEHHUS, JIOKa3blBaTb HMCTHUHHBIE
YTBEPKJICHUSA U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATH CBOWCTBA OT MPHU3HAKOB, (OPMYJIHPOBATH OOpPATHBIC
YTBEPKJICHUSI.

BTopoii 1I€HHOCTHIO M3Yy4YEHHS] TE€OMETPUU SBJISETCS MCIOJIb30BaHHWE €€ Kak
WHCTPYMEHTAa TIPU pEIICHUH KaK MAaTeMaTHM4YeCKHX, TaK M MPAKTUYECKUX 3ajaady,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaroniuiics TOJDKEH HAyYHUThCS ONMPENCTUTh
reOMETPUYECKyI0 (Urypy, ommcarb CIOBaMU JAHHBINM 4YepTEX WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MENIBHOI0 y4YacTKa, paccuuTaTtb HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabenss winm Tpedyemble pa3Mepbl rapaxa JJjsi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMUCIWTENbHAS JIMHUS B H3ydeHUu reoMerpuu. [lpm pemiennn 3agad
NPAKTHYECKOTO XapakTepa OOYyYalolUMUCA yYUTCA CTPOUTh MAaTEMAaTUYECKHE MOJCIIU
peabHbIX )KU3HEHHBIX CUTyalluid, IPOBOJUTH BHIYMCICHUS U OLECHUBATh aJ€KBATHOCTh
MOJIYYEHHOTO pe3yibTara.

KpaiiHe BaxxHO TOMUYEPKUBATH CBSI3W TEOMETPUU C JPYTHUMH  YUCOHBIMH
npeIMeTaMHi, MOTHBHUPOBATH HCIIOJIB30BATh OMNPENETICHUS TeOMETPpUUYECKUX (uryp u
MOHATHH, JEMOHCTPUPOBATH MPUMEHEHHUE TOJNYYCHHBIX YMEHUN B (PU3MKE U TEXHUKE.
OTtu cBs3u HambOoJiee SpKO BUAHBI B Temax «Bexrtope», «Tpuronomerpudeckue
COOTHOIIICHUs», «Metos koopauHaT» u «Teopema [ludaropar.

VYueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIONIME OCHOBHBIC pa3felibl
conepxkanus: «I'eomerpudeckue GUrypsl 1 UX CBOMCTBaY, «VI3MepeHne reoMeTpuIeCKuX
BEJIIMYMHY», «/[eKkapTOBBI KOOpAMHATHI Ha IUIOCKOCTH», «BekTopsDy, «/IBHKEHUA
mIockoctuy, «lIpeobpazoBanust mogoOus».

OO0uiee 4yMciO 4YacoB, PEKOMEHJOBAHHBIX JUIsl M3yYEHHs Y4yeOHOTO Kypca
«[eomerpusi», — 204 gwaca: B 7 wiacce — 68 gacoB (2 waca B Hejenmo), B 8 kiacce —
68 yacoB (2 yaca B Hejieln0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).
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COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauaneuble nonsaTus reomerpun. Touka, npsamas, OTPE30K, JIyd. Yo Buael yrios.
BeprukansHeie U cMmexHble yriabel. buccekrpuca yrina. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD IPAMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETpHUH. [Ipumeps
CHUMMETPHUHU B OKPYKAIOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOIIBIO LUPKYJA U JTUHEHKU. TpeyronsHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBIN 1 PABHOCTOPOHHUH TPEyroabHUKU. HepaBeHCTBO TpeyroibHUKA.

CRoiicTBa M MNpU3HAKK PaBHOOEAPEHHOTO TpeyrojbHHKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CgolicTBa U TNpPU3HAKKA MapayIeabHbBIX OpsiMbIX. CyMma YTrioOB TPEYrojbHUKA.
Bremnue yriiel TpeyrojabHUKA.

[IpsamoyronbHbli  TpeyrojbHuUK.  CBOWCTBO  MEAMAHBl  MOPSIMOYTOJBHOTO
TPEYroJbHUKA, TMPOBEAEHHOM K TUIIOTEHY3€. [IpU3HaKku paBeHCTBAa MPSIMOYTOJIBHBIX
TPEYTroNbHUKOB. [IpsIMOYTOBHBIN TPEYroNbHUK € YIiioM B 30°.

HepaseHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIIEM yTJie U OoJblIel CTOPOHE TpeyroibHuKA. [leprneHaukymnsp
Y HaKJIOHHAas.

['eomerpuueckoe mecto Todek. buccekrpuca yria u cepelMHHBIN MEPIEHAUKYIISIP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJla U TUAMETP, UX CBOMCTBAa. B3anMHOE pacronokeHue
OKpy)kHOCTH W mnpsiMod. KacatenbHas W cekymas K OKpYXHOCTH. OKpyKHOCTb,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

UYetreipéxyronpuuku. [lapauienorpaMm, €ro mpu3Haku U CBOMCTBA. YacTHbIE
CJIy4au mapajijiesiorpaMMoB (MPSMOYTOIBHUK, pOMO, KBaJIpaT), UX MIPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamemnws, €€ CBOMCTBA U MpU3HAKU. [IpsaMoyroapHas Tpanenus.

Meton ynBoenus menuansl. Llentpansnas cummerpus. Teopema @aneca u reopema
O IPONOPLHMOHAIBHBIX OTPE3KaX.

CpenHue TMHUYM TpeyroyibHUKA U Tpaneuuu. LleHTp macc TpeyrojibHUKa.

[Tomobue TpeyronbHUKOB, Kod3(pduimeHnt mnomodbus. I[lpusnakum momoOus
TPEeyroibHUKOB. [IpuMeHeHne no1o0us npu pelieHuy MPakTHYeCKUX 3a1a4.

CaoiicTBa momaaeil reomerpuueckux ¢uryp. Dopmynbl i IUIOWIATA
TpEyrojbHUKa, MapajuienorpamMma, pomba u Tpaneuu. OTHOIIEHUE ILJIONIAAEH
oA0OHBIX QUTyp.

Brrunicnenue momanerd TPEyroJbHUKOB W MHOTIOYTOJIBHHMKOB Ha KJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemieHUn
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOIrO YyIVIa IIPSAMOYTOJIBHOIO TPEYrOJBbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpHUroHOMeTpuyeckne (YHKLUHUU YIIIOB
B 30°, 45° 1 60°.

BnucanHble M LEHTpaJbHBIE YIJbl, YTOJ MEXAY KacaTeIbHOW M XOpPIOH. YTIIbI
MEXKly XOpJlaMH U CEKYIIIMMU. BricaHHbIe U ONMCaHHBIE YETHIPEXYTOJBHUKN. B3auMHoe
pacnonoxeHue AByX OKpykHocTe. Kacanue okpyskHoctel. OOmue KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyrosbHukoB. TeopeMa KOCHMHYCOB M Teopema CHUHYCOB. Perienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nomodus. [logoOre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BEIECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHM OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, niuHa (MOIyJib) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, IPOTUBOMOI0XKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUu
HaJ| BEKTOpaMu. Pa3oxkeHue BEeKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Koopaunatet  Bektopa. CkansipHoe  NpPOU3BEICHUE  BEKTOPOB,  IMPHUMEHEHHE
IUTS1 HAXOKJEHUS IJIUH U YTJIOB.

JlexkapTOBbl KOOpPAWHATHI HA IUIOCKOCTH. YPAaBHEHHUS TPAMOM M OKPYNKHOCTH
B KOOpAHMHATaX, MEPECEUYCHHE OKPYKHOCTEM M MNpsAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{JTMHA OKpYKHOCTH. ['pagycHas u paaguanHas Mepa
yTIila, BBIYMCIEHUE JITTMH OyT OKpykHOCTel. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH ¥ BHYTpeHHHE cuMMeTpun Guryp (dJIeMeHTapHBIC
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHpIe pe3ynbTaThl OCBOCHHS NIPOrpaMMBI  y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

Pacno3naBaTh u3y4deHHbIE TreOMeTpUYecKue (UTyphl, ONPENEsTh UX B3aUMHOE
pacroioKeHne, H300pakaTb TeOMETPUYECKUE (PUTYPBI, BBIMOJIHATH  YEPTEXKHU
[0 YCIOBHIO 3ajaud. M3MepsTh JIMHEHWHBIE W YIJIOBbIE BENWYMHBL Pemare 3amaun
Ha BBIYMCJIEHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenath rpyOyr0 OLEHKY JUHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B pealbHOU
KU3HU, pa3MEpPOB MPUPOAHBIX O0OBEKTOB. Pa3znuuaTe pasmepbl 3THX OOBEKTOB
IO TTOPSIAKY BEJIUYUHBL.
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CTpouTh 4epTE)KH K TEOMETPUUIECKHUM 3aa4aM.

ITonp30BaThCs IpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCII0JIL30BATh IPU3HAKU U
CBOICTBa pPaBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PEIICHHUH 3a4a4.

IIpoBOINUTE JOTMYECKUE PACCYXKIECHUSA C MCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

ITonp30BaTbCsd  NpPU3HAKAMU  PABEHCTBA  NPSIMOYIOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEIWAaHbI, INPOBEAEHHOM K T'MIIOTEHY3€ NIPSAMOYIOJIBHOIO TPEYrOJIbHUKA,
B PELLIEHUU I'€OMETPUUECKUX 3a1a4.

Omnpenenars mnapamienbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble OOpasyer
¢ HUMHM cekymas. Onpenenars NapajuleNbHOCTh MPSMBIX C ITOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM MpsMOi.

Pemath 3a1auu Ha KieTyaToi Oymare.
[TpoBOAUTH BHIYMCICHUS W HAXOAUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHUS YIJIOB

B T€OMETPUUYECKUX 33/1a4ax C HCMOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB  yIJIOB, OOpa3OBaHHBIX TIpU TEPECEYCHHH  JIBYX
napasuleIbHbIX NPSIMBIX CeKyIIel. PemaTe npakTuieckue 3ajjaun Ha HAX0XKJICHHUE YTJI0B.

Binagets MOHSATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb OMNpEeAeisiTh
OMCCEKTPHCY YIJIa U CePEeIMHHBIN MEPICHAUKYIISP K OTPE3KY KaK TeOMETPHUECKUE MeCTa
TOYEK.

@opMyIUpOBaTh ONPENEIICHUS] OKPYKHOCTH U Kpyra, XOpAbl U JuaMeTpa
OKPYKHOCTH, TOJIb30BAaThCSI WX CBOMCTBAMH. YMETh IPUMEHATH OJTH CBOWMCTBA
IIPU PELICHUH 3a]1a4.

Bnaners noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e€¢ nenrtp. Ilonp3oBaTbes (hakTamMu O TOM, YTO OHCCEKTPUCHI YIIOB TPEYrOJbHUKA
NEPECEKAIOTCA B OJHOM TOUKE, U O TOM, YTO CEPEAUHHBIE MEPIIEHIUKYISAPBI K CTOPOHAM
TPEYroJbHUKA EPECEKAIOTCSA B OJTHOM TOUKE.

Bianetp noHsATHEM KacaTebHOM K OKPYXHOCTH, IIOJIb30BATBCA TEOPEMOMU
0 NEPIEHINKYISIPHOCTH KacaTEIbHOU U painyca, IPOBEAEHHOTO K TOUKE KaCaHMUS.

[Tonp30BaTbCsd MPOCTEMIIMMHU T'€OMETPUUECKHMMU HEPABEHCTBAMM, IOHMMATh HX
MPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C IIOMOIIBIO LHUPKYIS H
JIMHEVKH.

[IpeameTHBIE pPE3yNbTaThl OCBOSHHS TPOTPaMMbI yU4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

Pacno3znaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCA
MX CBOVMCTBAMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHM MEPECEUCHUS] MEUAH TPEYroJibHUKA (LIEHTpa Macc)
B PELICHUU 3a7a4.

BianeTes nmoHATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPANEeUUH, MPUMEHATh UX
CBOICTBA MPH PEIICHUH reoMeTpruiecKux 3aaad. [lons3oBaTecs Teopemon Daneca
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U TEOPEMOW O MPONOPUHOHAIBHBIX OTpPE3Kax, IPUMEHATh WX I pEeLICHUA
[IPAKTUYECKUX 3a/ay.

[IpyuMeHsAT, NpU3HAKKU MNOA00US TPEYrOJbHUKOB B PELIEHUU TIE€OMETPUYECKHUX
3a1ad.

[lonb3oBaTecst Teopemoir Iludaropa st  pemieHuss TEOMETPUYECKUX U
IpakTH4ecKkux 3anad. CTpouTh MAaTeMaTUUYECKYH0 MOJENb B NPAaKTHYECKUX 3a]ayax,
CaMOCTOSITEIBHO J€J1aTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

BiianeTs nMoHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOrO yria MpsAMOYTrOJbHOIO
TpeyroJjibHuKa. [1071630BaThCA STUMU MOHATUAMU JJIS PELLICHUS IIPAKTUYECKUX 3a1a4.

Boruncnars  (pa3iauyHbIMUA - crlOcO0aMU) IUIOMIA[Ab TPEYrojbHUKA W IUIOUIAAH
MHOTOYTOJIbHBIX (PUryp (MOJB3ysCh, I/Ie HEOOXOAMMO, KaJdbKylsTopoMm). [IpumeHsTh
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Biianetp nOHATHAMM BIMCAHHOTO U LEHTPAIBHOTO YIJIA, UCIOJIB30BATh TEOPEMBI
O BIMCAHHBIX yTJIaX, YIJIaxX MeXIy XOpAaMH (CEeKyIUMU) U yIiie MEeXy KacaTeabHOU U
XOp/JIOH MPH PELICHUN T'€OMETPUUECKUX 3a1a4.

Bianerp mOHATHEM OIMCAHHOI'O YETBHIPEXYIOJIbHHMKA, IIPUMEHATH CBOMCTBA
OINMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUH 3a1a4.

IIpuMeHATh NTOJIyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTH MATEMATUYECKUE MOJIEIIN
UL 3a7a4  PEaJbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOIIME  BBIYUCIICHUS
C IpPUMEHEHHEM MOAOOUS U TPUTOHOMETPUM (MOJIB3YsACh, TJ€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUS TPOTpaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIUM OCTPBIX YIJIOB, HAXOJUTh C MX TMOMOIIBIO
pa3TUYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pEelIeHHuEe MPSIMOYTOIbHBIX
TPEyroibHUKOBY»). HaxoauTe (C MNOMOIIBIO  KalbKyJSATOpPAa) MJIWHBI W YIJIbI
JUTS1 HETAOJIMYHBIX 3HAUYCHH.

[Tonb3oBaThcst (popMynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUJIi HAaXOXJEHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUECKUMHU
BEJINYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [IJII HAaXOXJCHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEHIEHUE TPEYrOJbHUKOBY), MIPUMEHSITh UX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

Brnanerp mnonsTusiMu mpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHbIx uryp. Ilonp3oBaThes cBOWCTBaMM MOAOOUSI MPOU3BOJBHBIX (QUTYP, YMETh
BBIYUCIISTh AJIMHBI U HAXOAUTH YIJIbl y TOAOOHBIX puryp. [lpumensth cBolicTBa M0100us
B TMPAKTUYECKUX 3ajJadyaX. YMEThb MPUBOJUTH MPUMEPbl MOJOOHBIX  GUTYp
B OKpYKaloIlleM MUpE.

[lonb30BaThCsi TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.
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)

[Tonb30BaThCS BEKTOpAMU, MOHUMATh UX T'€OMETPUYECKUN U (DU3UUECKUN CMBICI,
NPUMEHATh HMX B pEUICHUHM TIEeOMETpPUYECKMX U (u3nyeckux 3agad. IlpumeHsTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaThCd METONOM KOOpPAMHAT HA IUIOCKOCTH, IIPUMEHATH €0 B PELICHUHU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bianets nMoOHATUAMU NPABUIBHOTO MHOTOYI'OJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI
IyTU OKPYKHOCTH U PaJUaHHOW MEpHI YIja, YMETb BBIYUCIATH IUIOIIAAL KPyra U €ro
yacTel. [IpuMeHATh oJy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

HaxoauTh ocu (MM LEHTPBI) CAMMETPHUH PUTYD, TPUMEHSTh ABUKEHUS TIIOCKOCTH
B IIPOCTEUIIUX CIIyYasiX.

IIprMeHATh TOTyYeHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIIH
JUIA  3aJa4  peaJbHOW JKU3HM U IIPOBOAUTH COOTBETCTBYIOIIME  BBIYMCICHUSA
C TMpUMEHEHUEM TMOoA0OUS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJIB3YysICh, TIE
HEO0OXOIUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

CMexXHBIE U
BEPTUKAJIBHBIE YTJIBI.
PaGora

C IPOCTEUIIUMU
YEepTEKAMH.
H3mepenne TMHENHBIX
Y YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

7 KIIACC

HanmenoBanue paznena  |KoauyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00y4YatOUIUXCs

(Tembl) Kypca 4acoB coziep>KaHue
[Ipocrenmue 14 [Ipocrenmue DopMyJHPOBATH OCHOBHBIC MIOHATUS U ONIPEICIICHUS.
reoMeTpuieckue Gurypsl u F€OMETPUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHE (PUTYPHI,
ux cBoucTBa. Msmepenue OOBEKTHI. onpeaeJsTh UX B3aUMHOE PACTIOJIOKEHUE, BBINIOJHATH
F€OMETPUYECKUX BETNYUH MHOroyroiapHUK, 4epTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTk npocTeime NOCTPOEHUS ¢ HOMOLIBIO HUPKYJIS

1 JTUHEUKHU.

H3mepaTh TMHEHHBIE U YTIIOBBIE BEIMYMHBI TEOMETPHUCCKUX
U TIPAaKTUYECKUX OOBEKTOB.

OmnpenensiTh «Ha TJ1a3» pa3Mepbl peaibHbIX 00BEKTOB,
NMPOBOAUTH I'PYOYIO OIICHKY X Pa3MEpOB.

PemaTh 3a71a4u Ha BBIYUCIICHHUE JIJTUH OTPE3KOB U BEJTUINH
YTJIOB.

Pemathb 337241 Ha B3aMMHOE PACIIOIOKCHUE
TeOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCH(PUKAIUIO YTIIOB, BHIYHCJISTH
JIMHEWHBIC U YTJIOBBIC BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTEIIbHBIC PACCYKICHMUS.
3HAKOMUTBCS C MCTOPHUEH PA3BUTHS TEOMETPUHU

TpeyroapHuKN

22

[IoHsATHE O paBHBIX
TPEYroJIbHUKAaX U

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHUEM MPU3HAKOB).
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MEePBUYHBIC
MIPEICTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJIbHUKOB.
[Tpusnaku paBeHCTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIMAHBI
PSAMOYTOJIBHOTO
TPEYrOJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBnoGenpenHsbie u
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B T€OMETPUHU.
[IpssMOYTOJIbHBIN
TPEYTOJbHUK C YIIIOM

B 30°

BeiBOAMTH Clie1CTBUA (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, PSMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEMHHOTO MEePIEHIUKYIISIpa
OTpe3Ka; IEpUMETPA TPEYrOJIbHUKA.

®opMyIHpPOBATH CBOICTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYroJbHUKA.

CTpouTh YepTeXH, pemaTh 3aJa41 C IIOMOIIIBIO
HAXOXCHUS PABHBIX TPEYTOJbHUKOB.

I[IpuMeHATH PU3HAKY PAaBEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB B 33/1a4aX.

Hcnonb3oBaTh 111G pOBBIE pECYpCH 1 MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX GUTYD.

3HAKOMUTBCH ¢ HCTOPHEN PA3BUTHS FEOMETPUU
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ITapannenbHble IpsIMBIE,
CyMMa yIJI0OB TPEYTrOJIbHUKA

14

[TapannenvHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbBIC

IIPU IEPECECUEHUN
napajuieIbHbIX
MPSMBIX CEKYIIICH ).
[Ipusnax
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUMI
OT TOYEK OTHOU
MIPSAMOM J10 BTOPOM
MPSAMOM.

Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA

DopMyIMpPOBATH MOHATHE [TAPAJIICIBHBIX IPAMBIX,
HAXOAUTH IPAKTUYECKUE IPUMEPHI.

M3y4aTh cBOMCTBA yIi0B, 00pa30BaHHBIX MPU NIEPECEUECHUN
IapaJuyIeIbHbIX IpsAMBIX cexylien. IIpoBoauTe
JA0KA3aTeIbCTBA N1APAJIJICIBHOCTH ABYX IIPSAMBIX C IIOMOILBIO
YIJI0B, 00pa30BaHHBIX MPU MEPECEUECHUN ITUX MPSIMBIX
TpEThEN MPSMOM.

BeI4McJIATH CyMMY YITIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb uyncioBbie 1 OyKBEHHbIE 3HAUCHUS YTJIOB

B FT€OMETPUYECKUX 3a/1a4axX C UCII0JIb30BAHUEM TEOPEM

O CYMME€ YIJIOB TPE€YI'OJIbHUKA U MHOTOYT OJIbHUKA.
3HAKOMMTBHCH C HCTOPHMEN Pa3BUTHUS TEOMETPUN

OKpyXHOCTb U KPYT.
I'eomeTpuyeckue
ITOCTPOEHUS

14

OKpYyXHOCTB, XOp/a 1
JAAMETP UX CBOWCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpyXHOCTb,
BITMCAHHAS B yTOJI.

D®opMyIHPOBATH ONpeieJIeHU . OKPY>KHOCTH, XOPbI,
JIMaMeTpa U KacaTelbHOU K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, PU3HAKU, CTPOUTH YEPTEKHU.
HUccaenoBarp, B TOM YKCiIe HCNOJAB3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB
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Ilonsatne o I'MT,
IPUMEHEHUE

B 3a7a4ax.
buccekrpuca u
CEepeIHHBIN
NEPIEHAUKYIISIP
KAaK FEOMETPUUYECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHask OKOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenmue
3a/1aun

Ha MIOCTPOEHUE

KACATEJIbHBIX.
HUcnoab3oBats Meroa I'MT 1y noka3arenbCcTBa TEOPEM

O MepEeCceYeHNH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIEHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoieo ['MT.

OBJageBaTh NOHATUSAMU BIIMCAHHOW U OTIMCAHHOU
OKPY>KHOCTEU TPEYTroJIbHUKA, HAXOAUTH LIEHTPBI AITUX
OKPY’KHOCTEM.

Pematb OCHOBHBIE 3a1a4M HA MMOCTPOCHHUE: YIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIEHANKYIISIPA JTaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIIECH Yepe3 TaHHYIO TOUKY U
NePHEHIUKYIIPHON TaHHOU MPSIMOi; OUCCEKTPUCHI JAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTAM.

3HAKOMHTBHCH C HCTOPHMEN Pa3BUTHUS TEOMETPUHN

IToBTOpEeHME, 0600IICHUE 4 [ToBTOpEHUE U PemaTs 3a1a4m Ha NOBTOPEHUE, WILTFOCTPUPYIOIIHUE CBI3H
3HAHUU 00001IIeHNEe OCHOBHBIX | MEXY Pa3IMYHBIMHU YaCcTAMH Kypca
MIOHATHN U METOJIOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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8 KJIIACC

0 TIPOMOPLIMOHATBHBIX
OTpe3Kax, MoA00HbBIC
TPEYTOJIbHUKH

TeopemMa

0 TIPOITOPITUOHAIIBHBIX
OTpe3Kax.

Cpennsis TUHUA
TPEYrOJIbHUKA.

HanmenoBanue paznena | KonmyecTtso OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Temnl) Kypca 4acoB coiep>KaHue

UeTbIpEXYroJbHUKH 12 [Napamnenorpamm, ero | M300paxaTs M HAXOAUTH HA YEPTEKAX
NPU3HAKU M CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciryyan @opMyIHpPOBATH ONpeiesIeHUs: TIapaJuIesiorpaMMma,
napauiesorpaMmMoB npsIMOYTOJIbHUKA, poM0a, KBaJpara, Tparnelu, paBHOOOKOM
(MpSIMOYTOJIbHUK, Tpanenuu, NpsMOyroJIbHON TpamneInu.
pomO, KBaapar), ux Jloka3bIBaTh U UCNOJIB30BATH NPH PelIeHUM 32124
NPU3HAKK ¥ CBOMCTBA. | NMPU3HAKU U CBOMCTBA: MapaljiesiorpamMmma,
Tpaneuus. npsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tparneiuu, paBHOOOKOH
PaBHOOOKas 1 Tpanenyu, NpsIMOYTrOJIbHON TPATIELUH.
IPSIMOYTOJIbHAS IIpumMeHsTH METOJ YABOEHUS MEANAHbI TPEYTOJbHUKA.
TPaNeLHH. Hcnonb3oBaTh MUGPOBBIE PECYPCHI IS UCCIEIOBAHUS
Meron yaBoeHus CBOMCTB M3y4aeMbIX QUTYD.
MeINaHbI. 3HAKOMUTBCH ¢ HCTOPHEN PA3BUTHS FEOMETPUU
LlenTpanbHas
CUMMETPHS

Teopema Paneca u Teopema 15 Teopema @aneca n IIpoBoaAMTH MOCTPOECHMS C IOMOIIBIO IUPKYJISA U JIMHEUKU

C UCIOJIb30BaHue TeopeMsl Dasieca U TeopeMbl

O IPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHssa
JIVHUSL.
[IponnopumoHansHbIE
OTPE3KHU.

Lentp macc

B TPEYI'OJIbHUKE.
[Hono6HbIE
TPEYroJabHUKU. Tpu
npu3HaKa Moaoous

CBSI3b C IICHTPOM MacC, HAXOAUTh OTHOIIICHUE, B KOTOPOM
METUAHBI JISTISATCS TOUKON UX MEePECCUCHUS.

HaxoauTh mo00HbBIE TPEYTOJILHUKU Ha TOTOBBIX YEPTEIKAX
C YKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MO00MS.
PemaTsh 3a1aun Ha MOO00HBIC TPEYTOJBHUKH C IIOMOIIBIO
CaMOCTOSITEIILHOTO TIOCTPOCHHS YePTSIKEH M HAXOXKICHHUS
M0JIOOHBIX TPEYTOJBbHUKOB.

IIpoBoaUTH 10KA3aTEJBLCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MO00MS.

TPEYTrOJIbHUKOB. Jloka3pIBaTh TP MpU3HAKA MTOA00US TPEYT OJILHUKOB.
[Ipumenenue IIpumMeHsITH MTOTyYeHHBIC 3HAHUS MPU PEIICHUN
nooous r€OMETPUUECKUX U IPAKTUYECKUX 3a/1a4.
IIPU pPEIICHUU 3HAKOMMTBHCH C HICTOPHEH Pa3BUTHUS TEOMETPUN
NPaKTUYECKUX 3314
IImomans. Haxoxnenue 14 CBolicTBa Iomaaen OgBjaeBaTh NePBUYHBIMH NMPeACTABICHUSIMH 00 001IIeH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH IUIOAIU (MEPHI), (POPMYIMPOBATH CBOICTBA
¥ MHOTOYTOJIbHBIX PUTYD. dburyp. IJIOIIA]IH, BBIACHATH UX HATJISIAHBIA CMBICIL.
[Tnomaan nono6HBIX GUryp dopMybl BoiBoauTh HOpMYIIHI IITONIAIN TAPATIIETIOTPaMMA,
JUTSL TUTOLI AN TPEYroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAAH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajuiejaorpamma, BoiBoAMTH GOPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tpanenuu. YETHIPEXYTOJIBHUKA YePEe3 TUarOHaIN U YToJl MEKy HUMHU.
Brruncnenue Haxomuts mnomaau Guryp, n300pak€HHBIX HA KJIETYATON

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpauBaHUE.
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[Tnomanu puryp

Ha KJIeTyaToi Oymare.
ITnomany momoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemenue 3agau

C IOMOII[BI0 METO1a
BCIIOMOTaTEJILbHOU
IO

Pa30upars npuMepsbl HCII0JIB30BaHUS BCIOMOTaTEIIbHOM
IUIOIIAIN JUJISl PELIEHUS TEOMETPUYECKUX 3a1ad.
Haxomuts moniaau nogo0HbIX QUryp.

BbIuncsiTh MJI01AU PAa3IUYHBIX MHOTOYTOJIBHBIX (PUTYD.
Pemiath 3a7a4m Ha MJI01IA1b C IPAKTUYECKUM
COJIEpKAaHUEM

Teopema ITudaropa u
HayaJla TPUrOHOMETPUHU

10

Teopema I[ludaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
yriia IpIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Jloka3biBaTh TeopeMy [ludaropa, ucnonb3o0BaTh €

B MIPAKTUYECKUX BBIYUCIEHUSX.

D@ opmMyJIMPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
GbyHKIMN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHUSI MEKY CTOPOHAMU B
PSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yraamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh GOpMYIIbI IPUBEACHHS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOKACHUS
COOTHOUIIEHUW MEXAY TPUTOHOMETPUUECKUMU PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpumMeHsITH NOJNyYEHHBIE 3HAHUS U YMEHUS TPU PELICHUH
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBHCS C MCTOPHUEH PAa3BUTHUS TEOMETPUN
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VYTibl B OKPYKHOCTH.
Bnmcannsbie v onucaHHbIE
YEThIPEXYTOJIbHUKH.
KacarenbHsle

K OKpykHOcTU. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LECHTPAJIbHBIC YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu 1
CEKYIINMHU.
Bnucannbie u
OITMCaHHEBIC
YETBIPEXYTOJbHUKH,
WX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

®opMyIMpPOBAaTh OCHOBHBIE OIPENCIICHHUS, CBA3AHHBIC

C YIJIaMH B Kpyre (BIMCaHHBINA yroJj, EHTPaJbHBIA YIrom).
HaxoauTh BIMCaHHBIE YTJIIbl, ONUPAIOLINAECS HA OAHY YTy,
BBIYHMCJIATH YIJIBI C TIOMOIIBIO TEOPEMBI O BHUCAHHBIX
yIilax, TEOPEMBI O BIIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBaTh, B TOM YKCIIE C TOMOIIBIO LIUPPOBBIX
pECYpCOB, BIIMCAaHHBIE U ONUCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJAMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 5TH CBOKCTBA U TPU3HAKHU [IPU PELLICHUU
3a1a4y
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[ToBTOpeHue, 00061ICHIE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHNE, MILTIOCTPUPYIOLINUE CBS3U
3HaHUI OCHOBHBIX IIOHATUM U | MEXIY Pa3IuYHBIMU YacTSIMU Kypca
METOI0B KypcOB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAaHUU
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME
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9 KVIACC

HanmenoBanmue paznena | KonnyecTBo OcHoBHOE OCHOBHBIE BUBI I€SITEIBHOCTH 00yUYaOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue

Tpuronometpusi. TeopeMbl 16 Onpenenenue D®opMyIMPOBATH ONpeIeIeHUsI TPUTOHOMETPUUYECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (YHKIUN TYIBIX U TPSIMBIX YTJIOB.

Penienue TpeyroapHUKOB ¢yukuuit yriaos or 0° | BBIBOAMTHL TEOPEMY KOCMHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c paguycom OMMCaHHOW OKPY>KHOCTH).
[PUBEICHUSL. BoeiBoauTh popMyJibl 1J11 BBIYUCJICHUSA TUI0LIAAEH
TeopeMa KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Yepe3 ABE CTOPOHBI U YTOJI MEXKIY
Pewenue HUMH, (HOpMYIIa IIIOIMIAINA YETHIPEXYTOIbHUKA YEPE3 €ro
TPEYrOJIbHUKOB. AUAaroHajinu U yroj MCxay HI/IMI/I).
HpaKTI/ILIGCKOG Pemartn TPEYTOJIbHUKHU.
TIpIMEHEHHE Pemathb npakTuueckue 3a1a4u, CBOASAIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moaoousI. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOpPa30BaAHUS MTOI00HS.

MeTtpuueckue
COOTHOILICHUS
B OKPY>XKHOCTH

0 TIpeo0pa30BaHUH
10100 M.
COOTBETCTBEHHBIEC
9JI€MEHTBI NOJO0HBIX
uryp.

Teopema

0 TIPOU3BEICHUHN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIICHHE TUHEHHBIX 3JIEMEHTOB (DUTYP
npu mpeoOpa3oBaHUM MOA00HS.

HaxoauTh npuMepsl 01001 B OKpYKaroei
JEUCTBUTEIBHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIIEHUS MEXKY OTPE3KAMU
XOp/[I, CEKYIIMX U KacaTeJIbHbIX C UCIIOJIb30BaHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemaTes reomeTpruecKkue 3a/1a4u 1 3a1a41 U3 peaabHON
YKU3HU C UCIOJIb30BAHUEM MOJO0HBIX TPEYTOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaJpare
KacaTeJIbHOM.
[Ipumenenne

B pEILICHUU
F€OMETPUUYECKUX
3aja4

Bexkrtopsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KE€HHUE BEKTOpa
Ha YHUCIIO.
DOU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
1o JABYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MPOW3BEICHUE
BEKTOPOB, €r0

Hcnonb3oBaTh BEKTOPHI KaK HAMIPABICHHBIE OTPE3KH,
nccJie0BaTh TeOMETPUUECKUH (TIepeMellieHne) U
dbu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pa3HOCTH BEKTOPOB,
YMHOEHHsI BEKTOpa Ha YUCIIO, HCCIeI0BATh
reoMeTpUYeCKUil U PU3NIECKHUI CMBICIIBI 3TUX ONeparuil.
Pemath reoMeTpuuecKue 3a/1a4u ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiagpiBaTh BEKTOP 110 IByM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAISIPHOE IPOU3BEIEHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOICTBA.

BbIunciasiTb CyMMYy, Pa3HOCTh U CKaJISIPHOE IPOU3BEACHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaISIpPHOE TPOU3BECHUE JIJIS1 HAXOKICHUS
JUIVH U YTJIOB
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IIPUMEHECHUE
JIUISL HAXOXKICHUS
JUIAH U YTJIOB.
Pemenue 3anau

C IOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
HAa MJIOCKOCTH.
YpaBHEHUE TIPSIMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH H
MPSAMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSATHE TIPSIMOYTOJILHON CUCTEMBI
KOOPJHWHAT, JIEKAPTOBBIX KOOPJUHAT TOYKH.

BbIBoAMTH ypaBHEHUE IPSIMOK M OKPY>KHOCTH. BhI1esITH
MOJIHBIM KBaJIpaT IJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH IO €€ YpaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXKJIEHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH C MOMOIIBbIO METOJ1a KOOPIMHAT.
Hcnosb30BaTh CBOKCTBA YIIIOBOTO KOd(pdULIMEHTA TPSAMOH
IIPY pEIICHUH 3a]1a4, JIJISl OTIPEIEIICHUS] PACIIOIOKECHUS
MPSAMOM.

IIpuMeHsITH KOOPMHATHI IPU PEIIEHUU T€OMETPUUECKUX U
MPAKTUYECKUX 3a7a4, JJIs1 TOCTPOCHHSI MAaTeMaTHIEeCKUX
MoJeNel peasibHbIX 3a/1a4 («METOA KOOPIAUHATY).
ITosb30BaTHCS 1711 TOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCS C HCTOPHEN Pa3BUTHUSI TEOMETPUU
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IIpaBuibHbIE
MHOTOYTOJIbHUKH.
JImuHa OKpYKHOCTH U
IJI0IIAAb Kpyra.
Breruncnenue nnomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno w. JlauHa
OKPY>KHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@®opmMyJIHMPOBATH ONIPEICIICHUE TPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCSA NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOILBIO TPAaBUJIBHBIX MHOTOYTOJIBHUKOB, ONpPeEAe/IsiTh
YUCJIO T, JJIMHY AYTH U PaUaHHYIO MEpY yTJIa.
IIpoBoauTh mepexox OT paJuaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpenensiTe 101 KPyra.

BoiBoauTh popmyibl (B rpayCHON U paiMaHHON Mepe)
JUISL JUTMH YT, TUIOLIAJel CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaay Guryp, BKIOYAIOIIUX SJI€MEHTHI
OKPY>XHOCTH (Kpyra).

Haxoauts monaay B 3a1a4ax peaJibHON )KU3HU

,HBI/I)KG:HI/I}I IIIIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PEIIEHUH 3a1a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINE TOHATHUS
JBUKECHHS.

D@ opmMyJIHpPOBATH ONIPEACIICHUS TAPAJIIEIBbHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpHUU. BBIBOAUTH UX CBOWCTBA,
HAXOIMTh HEMIOIBUKHBIE TOUKH.

HaxoauTh IEHTPBI ¥ OCH CUMMETPHI MIpOoCcTeHIuX Guryp.
IIpuMeHATH MapajyIeIbHbIN IEPEHOC U CUMMETPUIO IIPH
pEIICHNHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh [T MOCTPOEHUS U KCCIIETIOBAHUI

U (POBBIC PECYPCHI

[ToBTOpEeHME, 0600IICHME,
cucTeMaTHh3alusa 3HaHUH

[loBTOpEHNE
OCHOBHBIX MTOHIATUU U

OnepupoBath NOHATHAMU: PUTYpa, TOUKA, IPAMasi, yrod,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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MEeTOJ0B KypcoB /-9
KJ1accoB, 000011IcHNE
Y CUCTEMATHU3aLHs
3HaHUU.
[Ipocrerimne
F€OMETPUUYECKHE
burypsr u ux
cBolicTBa. M3amepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHbie U
NEPHEHANKYIISIPHBIE
psIMBIE.
OKpYXHOCTB U KPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY’KHOCTH.
Bnucanneie u
OIIMCAHHBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas u
OKPYKHOCTb.
HeThIpEXYyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, TPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OMCCEeKTpHCa U BHICOTA TPEYTOJIbHUKA, APAILIIEIOrPAMM,
poOMO, MPSIMOYTOJIbHUK, KBaJIpaT, TPAMEIs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojo0ue Gpuryp,
TPEYTroJIbHUKOB; MapAILICIIbHOCTh U NEPIEH IUKYISIPHOCTD
MPSAMBIX, YTOJ MEXAY IPSIMBIMU, CAMMETPHUS OTHOCUTEIILHO
TOYKH U MIPSAMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA/1b, IEPUMETP.

Hcnoab3oBath GopmyJibl: IEpuMeETpa U IJIOMIATN
MHOTOYTOJIbHUKOB, IJTMHBI OKPY>KHOCTH M IUIOIIAIN KPYTa,
00BEMa MPSIMOYTOJILHOTO TapaJijiesienuIe a.
OnepupoBath NOHATHSAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIEHUS JaHHBIX U PEUICHUS 3a/1a4, B TOM YHUCIIE

U3 IPYruX Y4eOHBIX MPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEK/y Pa3JIMUYHbIMU YacTSMHU Kypca.
BoiOupaTh MeTO 111 pelIeHUs 3a1a4u.

PemiaTp 3a1a4u 13 NOBCEHEBHOM XKU3HU
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U OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenne o6mux
TPEYrOJILHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
MIJIOCKOCTH.
JBmxenus. [lomooue.
CummeTpusi.
I[Inmomane.
Beruucnenue
rororaneit. [ imomanmn
OI00HBIX (PUTYP.
JlexapToBbI
KOOpJWHATHI Ha
IJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» B /-9 KITACCAX

HHOACHUTEJIBHAS 3AIITMCKA

B coBpemenHOM 1U(PPOBOM MUpPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOYKHU 3PEHUS MPAKTHUECKUX MMPUIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHWU, HEOOXOIUMOM KaXKJIOMYy uelloBeKy. Bo3pactaer umciio mnpodeccui,
IpU OBJIAJICHUM KOTOPBIMH TpeOyeTcs xopornas 0a3oBasi IMOJATOTOBKAa B 00JIaCTH
BEPOSITHOCTHU U CTATHUCTUKH, TaKas MOJATOTOBKA BaXKHA JJIsI MPOJIOJIKEHUSI 0Opa30BaHUs U
JUISl YCTICTHOM MPOo(eCCUOHAIBHOU Kaphephl.

Kaxxipiii 4enoBek MOCTOSTHHO MPUHUMAET PElIeHUs HA OCHOBE UMEIOIINXCS Y HETro
JTAHHBIX. A 1JIsi 00OCHOBAaHHOTO TPHUHSATHUSI PELICHUS] B YCIOBUAX HEJOCTaTKa WU
n30bITKa MHPOpPMAIMKM HEOOXOAUMO B TOM YHCIE XOpOIIO CcHOpMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMenHO mo3TOMYy OCTPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH Yy OOYyUAIOITUXCS
(GYHKIIMOHAIBHYI0 TPAaMOTHOCTb, BKIIFOYAIONIYI0O B Ce0s B KaueCTBE HEOThEMJIEMOMU
COCTaBIIAIONIECH YMEHHE BOCIPUHHUMATh U KPUTHUYECKH aHAIM3WPOBATH MHGOPMAIIHIO,
NPE/ICTABIIEHHYIO B Pa3IMYHBIX (pOpMax, MOHUMATh BEPOSATHOCTHBIM XapakTep MHOTHX
peaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, NMPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pPACYETHL.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU NpPHUHIMIIAMH cOOpa, aHajau3a |
NpPE/CTaBICHUsI JaHHBIX M3 Pa3jIUYHbIX cdep KU3HM O00IlIecTBa U TOCyAapCTBa
npuoOmaer oO0ydJaronuxcss K OOIEeCTBEHHBIM HHTepecaM. M3ydeHwe OCHOB
KOMOMHATOPUKHM pa3BUBAE€T HAaBBIKM OpraHU3aldyd Iepedopa W Mojacuéra dYucia
BapUAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maét matematudyeckuid GyHIaMeHT Uil  (HOpMUPOBAHMS KOMIIETEHIIUN
B oOmactu WHPOPMATUKH M IUGPOBBIX TexHOJOTUH. [IpM M3ydeHWM CTATUCTUKH U
BEPOSITHOCTA 00OTAIIAIOTCS TPECTAaBICHUS OOYJarONIUXCsl O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHus, (OPMHUPYETCS MOHUMAHUE POJIM CTATUCTHUKU KaK
HMCTOYHUKA COIMAIBHO 3HAYMMOW WHOOpPMAIMM W  3aKIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM ¢ MaHHBIMH IEISIMHU B CTPYKTYpE MPOrpaMMbl yu4eOHOTO Kypca
«BeposTHOCTB U CTaTUCTHKA» OCHOBHOTO 001IeT0 00pa30BaHUS BBIICIEHBI CICTYIOIINE
cozepkatenbHO-MeTonueckne nuHuu: «[IpencraBieHne MaHHBIX W OMHUCATEIIbHAS
CTaTUCTHUKa», «BeposTHOCTH», «IJEeMEHTHl KOMOWHATOPUKWY», «BBeIeHHE B TEOPHIO
rpadoBy.

Conepxxanne nuann «[IpencraBieHne JaHHBIX M OMUCATENbHAS CTATUCTHUKA
CIIY)KUT OCHOBOW 1Ji1 (POPMUPOBAHUSI HABBIKOB pabOThI ¢ MH(POpMALIMEH: OT YTEHUS U
WHTEpHIpeTanuu WHGOpPMAIMK, TNPEACTAaBICHHOW B TaOiWIaX, Ha JuarpaMMax W
rpadgukax, A0 cOopa, MpEeACTaBICHUS U aHalK3a JaHHBIX C UCIOJIb30BaHUEM
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CTaTUCTHUYECKUX XapaKTEepPUCTUK CPEAHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydaromuecs ydarcsi CYMTHIBaTh M HMHTEPIPETUPOBATH JaHHbIC, BBIIBUIATb,
apryMeHTHUPOBATh U KPUTUKOBATh MPOCTEHUIINE TUIOTE3bI, PA3MBILUIATH HAJl (PaKTOpaAMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLIEHUBAaThb WX BIHMSIHUE HAa PacCMATPHUBAEMBIE
BEJINYMHBI U ITPOLIECCHI.

NHTYyuTHBHOE MpEACTaBICHUE O CIy4YalHOW W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHIEHLMN CTAaHOBUTCS MOTHMBUPYIOLIEH OCHOBOM ISl U3y4ECHUS
TEOPHUH BEPOSTHOCTEN. boJbllIOE 3HAYEHNE UMEIOT MPAKTUYECKHUE 3a/1aHMS], B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJIUTCS KaK Mepa MpaBIoONo100Ms CIy4ailHOTO COOBITHS.
[Ipu n3yuenun ydeOHOro Kypca oOydaroniuecs: 3HaKOMATCS ¢ MPOCTEUIIUMHU METOIaMU
BBIYKMCIICHUSI BEPOATHOCTEM B CIy4allHBIX DJKCIEPUMEHTaX C PaBHOBO3MO>XHBIMHU
AJIEMEHTAPHBIMU HMCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, IMO3BOJISIOUIMMU CTaBUTh U
pemiath OoJiee CIOXKHBIE 3a/1aun. B yueOHbI Kypc BXOAAT HayalbHbIEC MPEACTABICHHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISI€TCS 3HAKOMCTBO OOyYarouIuxcs
C MHOYKECTBAMHU M OCHOBHBIMHM ONEPAlUsSIMHU HAJ MHOXECTBAMH, PACCMATPUBAIOTCS
IpUMEPBl INPUMEHEHUS Ul PEIICHUSA 3a1ad, a TaKKe MWCIOJIb30BaHUA B JIPYIUX
MaTeMaTUYECKUX KypcaxX U YUYEOHBIX MTpeIMETax.

B 7-9 kiaccax uzyuaercs yueOHbIN Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBII
BXOIAT pasneinsl: «lIpencraBieHue NaHHBIX U ONMCATENIbHASA CTATUCTHUKAY,
«BeposTHOCTBEY, «DeMeHThl KOMOMHATOPUKNY», «BBeieHEe B TEOpHUIO rpadoBy.

OOmiee ymuClIO 4YacoB, PEKOMEHJIOBAaHHBIX JUIs M3y4eHHs ydeOHOro Kypca
«BepositHOCTh M cTatHcTHKa», — 102 4vaca: B 7 kimacce — 34 gaca (1 yac B Hemeo),
B 8 Kkitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUE OBYYEHMUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAE TaOmUIl, Auarpamm, rpadukoB. 3amoigHEHHE
Ta0JINIl, YTEHUE U TOCTPOCHUE AMArpaMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).

Utenue rpadukoB peasbHBIX MpoueccoB. M3BnedeHue vuHboOpManuu U3 AUArpamm H
Ta0JIML, UCIIOJIH30BAHUE U UHTEPIPETAIUS TAHHbBIX.

OnucartenpHas CTAaTUCTUKA: cpeaHee apudMETHYECKOe, MeauaHa, pa3max,
HanOOJIbIIICE U HAMMEHBIIIEE 3HAUCHHSI HA0Opa YMCIIOBBIX TaHHBIX. [[puMepsl cirydaiftHon
M3MEHYUBOCTH.

Crny4aitHblil 5KCIEpUMEHT (OMBIT) U CiIydailHOe coObITHE. BepodaTHOCTh U yacToTa.
Poip ManoBeposITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B MPUPOJI€ U B OOIIECTBE.
Momnerta 1 urpasibHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepuinna, pedpo. Crenenp BepinHbl. Yucno pédep u cymMmapHasi CTENEHb
BepuinH. [IpeacraBnenue o csizHoctu rpada. Llenu u nukisl. [Iytu B rpadax. O6xon
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rpada (ditnepoB nyTh). IIpencraBienue o6 opueHTUpoBaHHOM Tpade. Pemenue 3amau
C IOMOIIIBIO TPadoB.

8 KVIACC

[IpencraBneHue JaHHBIX B BUJE TaOIUII, Juarpamm, rpaduKos.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA, MMOAMHOKECTBO. Onepaliii HaJ, MHOKECTBaAMH:
oObeuHEHUE, MepeceveHue, aononHenne. CBoWcTBa omnepanuii Haj MHOMXECTBAMU:
NIEPEMECTUTENIBHOE, COUYETATENIBHOE, PAaCIPEIEINTEIbHOE, BKIKOUEHN. Vcnonbp30BaHue
rpauyecKoro MpPEACTaBICHUS MHOXECTB JUIsl OMUCAHUS PEAbHBIX TMPOILIECCOB U
SIBJICHUM, TIPU PEIICHUHN 3a]1a4.

N3mepenne paccemBaHusl JaHHbIX. Jlucniepcusi M CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe cOOBITUS clTydaiiHOTo onbiTa. Cirydaiinble coObITusI. BepositHOCTH
coObITHN. ONBITEI ¢ PAaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITUAMHU. CrydailHBIHI
BbI0Op. CBSI3b MEXKIY MaJIOBEPOSTHBIMU U TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSIMU
B IIPHUPO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBa AEPEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YHUCIOM BepIIMH M yucioM pebep. I[lpaBmino ymMHOXKEHUS.
Pemenue 3amay ¢ momonibio rpados.

[IpotuBomnonoxueie coobiTud. Juarpamma Ditiepa. O0beAMHEHNE U TTEpeceUeHHe
coopiTuii. HecoBmecTHbie coObiTHS. DoOpMyna ClIOKEHUS BEPOSITHOCTEH. YCIOBHas
BeposATHOCTh. [IpaBmino ymHOeHms. HeszaBucumbie coOwiTus. IlpencrtaBieHue
JKCIEpPUMEHTAa B BHJIE JepeBa. PemieHue 3aJad Ha HaXOXKICHHE BEpPOSTHOCTEU
C TIOMOIIBIO JIepeBa CIIy4ailHOTO SKCIIEPUMEHTA, AuarpamMm Jujepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJAE TaONUI, AUarpamMm, rpadukoB, MHTEPIPETAIIHS
naHHBIX. YTeHUE ¥ OCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBkn u ¢akropuan. CodeTaHwss U UYUCIO couyeTaHWW. TpeyroabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIb30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckas BeposATHOCTh. CrnydailHblii BbIOOp TOYKM U3 (UTYpBI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heygauya. Cepusi uCnbITaHUM 10 mepBoro ycrexa. Cepus
ucnbiTaHuil bepraynnu. BeposatHoctu coObITHI B cepuu ucnibiTaHui bepHyu.

CnyyaiiHass BeJMYMHA W pacHpeiesieHue BeposITHOCTE. MaremaTtuyeckoe
oxugaHue u aucrepcus. [Ipumepsl MaTEMATUYECKOTO OKHAAHUA KAK TEOPETUUYECKOTO
CpPEOHEro 3HAYCHUS BEIMYMHBI. MaTEeMaTUYECKOE OXWJIAHUE U HUCIIEPCUSl CIy4alHOU
BEJIMYMHBI «YHCIJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHym».

[TonsiTue o 3akoHe OoJbIINX Uncell. 3MepeHne BeposiTHOCTEN ¢ TOMOIIIbIO YaCTOT.
Ponb 1 3HaueHne 3aKoHa OOJBIINX YUCEI B TPUPOJIE U OOIIECTRE.
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HNPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 kiacce:

Yurarb uH(OpManUIO, NpPEICTAaBIECHHYIO B Tabiuuax, Ha JuarpaMmmax,
MIPEICTABIATH AaHHbIE B BUJIE€ TAOJIUL, CTPOUTH IUArpaMMbl (CTOJIOMKOBBIE (CTOIOYATHIE)
Y KPYTOBBI€) 110 MACCUBAM 3HAYECHU.

OnuceiBaTh U UHTEPIIPETUPOBATH PEAJIbHBIE YHCIIOBBIE JAHHBIEC, MPEACTABICHHBIC
B Ta0JIMIIaX, HA IUarpammax, rpapukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpEAHEe
apudmeTnieckoe, Me/InaHa, HanboJblIee U HAMMEHbIIIEe 3HAUeHUSI, pa3Max.

WmeTp nipesicTaBieHre o Ciiy4aitHoW M3MEHUYHMBOCTH Ha TpUMeEpax 1eH, PU3nIecKux
BEJIMYMH, AHTPOIOMETPUYECKUX IAHHBIX, UMETh MNPEJCTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpeamerHble pe3ynbTaThl OCBOCHMSI TPOrpaMMbl Yy4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBeIBaTh MHPOPMALIHUIO, TTPEICTABICHHYIO B BHJIE TaOIUII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIMII, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX MTOKA3aTEIEH: CPEHUX 3HAUYCHUM
U Mep pacceuBaHus (pazMax, JUCIEPCUS U CTAHJAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YHCIIOBBIX 3HAYCHUHW M YAaCTOTHI COOBITHM, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxomuTh BepoOSTHOCTH cClydalHBIX COOBITHH B OMBITaX, 3HAS BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCIIE€ B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduyeckue MOJACNIU: JEPEeBO CIy4yallHOTO HKCIIEPUMEHTA,
quarpamMMbl Disiepa, YicIIoBas mpsiMas.

OnepupoBaTh MOHATHUSIMU: MHOECTBO, MOJMHOKECTBO, BBINOJHATH ONEpaIUU
HaJl MHOXECTBAMU: 00bEIMHEHUE, TIEPECECUEHUE, JOMOJIHEHUE, TIEPEUHUCIIATh JIEMEHTHI
MHOJKECTB, IPUMEHATH CBOVCTBA MHOXECTB.

Hcnonp3oBaTh rpadudeckoe MPeACTaBICHHE MHOXKECTB W CBsI3ed MEXKIy HUMU
JUI. OMMCAHMS TMPOLECCOB U SBJICHUW, B TOM YHWCIIC NPU PELICHUM 3aJad U3 APYTUx
y4eOHBIX TTPEAMETOB U KYyPCOB.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGOpPMAIHIO, MPEJCTABICHHYI0 B Pa3IMYHBIX
HMCTOYHUKAX B BHUJIE TaOJMI], aUAarpaMm, IpauUKoOB, MPEACTaBISATbH JaHHBIE B BUJE
Ta0aul, JUarpamm, rpauKoB.
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Pemate 3agauM  OpraHM30BaHHBIM  IEpeOOPOM  BApHAHTOB, a  TaKXKe
C UCIOJIb30BAHHEM KOMOMHATOPHBIX MIPABUI U METOJOB.

Hcnonb30BaTh OnucaTeNIbHbIE XapaKTEPUCTUKU JJI1 MACCUBOB YUCIIOBBIX JTAHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHW M YacTOThl COOBITHS, B TOM YHCIE IMOJB3YACH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTHU CIly4YailHBIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM YHCIIE
B OIbITAX C PaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITUSMH, B CEPUSX HCIbITAHUN
J10 TIEpBOI0 yCIexa, B CEpUAX UCIIbITAaHUN bepHyiuin.

HNmets nipesicTaBieHne O CIIy4aliHOM BEJIMYMHE U O PACTIPENCIICHUNA BEPOSITHOCTEM.

Nmerhs mnpencraBieHUE O 3aKOHE OOJIBIIMX 4YHCENl Kak O IPOSBICHUH

3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEI
B MPUPO/IE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Haunmenoanue paznena |KonudecTso OCHOBHOE CcOJIepKaHUe OcHOBHBbIE BUIBI ACSATEILHOCTH 00YUAIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBneHune AJaHHbBIX 7 [IpencraBnenue JaHHBIX OcBauBaTh cOCO0BI IPE/ICTABICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
JTaHHBIM. V3BJIcUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHdeckas
pabota «Tabmuibny.
I'paduyeckoe
Ipe/ICTaBJICHHE JaHHbBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. Urtenue u
MOCTPOCHHE TUArpamM.
[Tpumeps! gemorpaduueckux
JUarpamm.

[IpakTuyeckas padoTa
«JlmarpaMmbI»

CTATHCTHYECKHX JIAHHBIX M YUCIIOBBIX MACCUBOB
C TMOMOIIBI0 TAOJIHII U IUArPaMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (eMorpaduuecKkue
JAHHBIC, TPOU3BOICTBO MTPOMBIIUICHHON 1
CCJIbCKOXO3MCTBCHHOM MPOAYKITUH, OOIIIECTBEHHBIE
Y TIPUPOJIHBIC SIBJICHHS).

N3y4aTh MeTOABI paOOTHI C TAOJUIHBIMH H
rpadUIECKUMHU TPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apudmeTrueckoe.
MenauaHa 4ucaoBOro Habopa.

OcBauBaTh NOHSTHSA: YUCIIOBOM HAOOp, Mepa
LHEHTPaIbHOM TeHACHIIMU (Mepa LIEHTPa), B TOM YHUCJIE
cpeaHee apupMEeTHICCKOE, MEIUaHa.
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Y CTOMYUBOCTH MEIHAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaUCHUs.
Haubonrplliee 1 HAaMMEHbBIIIEE

3HAYEHMS YUCIOBOTO Habopa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTHYecKoro u Meauansl. Pemartp
3aa4u.

N3yyaTs cBOMCTBA CPEAHUX, B TOM YHCIIE

C IOMOUIbIO U(POBBIX PECYPCOB, B XO/E
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAMOOJIbIIIEE U HAUMEHbIILIECE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pemats 3aga4u Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBHUHU C MIPUPOJION TaHHBIX U
LEIAMU UCCIIEIOBAHUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsl). YacToTa
3HAYEHUI B MACCUBE
na”HbIX. [ pynnupoBka.
['ucrorpammel.
[TpakTrueckas pabora
«Cry4aiiHasi ”3MEHYHUBOCTbY

OcBauBaTh NOHATHSA . YaCTOTA 3HAYCHUI B MacCCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOISIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTthb rpaguyecKkue MpeACTaBICHUS Pa3HBIX
BUJIOB CIIy4allHOW U3MEHUYMBOCTH, B TOM YHCJIE

C IMIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B X0OJI€
MPAKTUYECKON pabOThI

Brenenue B Teopuro rpados

I'pad, BepmuHa, pedpo.
[IpencraBienue 3agauu

¢ momoreto rpada. CteneHnb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHp BepunH. Lens u

OcBauBath noHsATHA: Tpad, BepinHa rpada, pedpo
rpada, cTeneHsb (BaJ€HTHOCTh BEPIIUHBI), LTI U
LUKIL

OcBauBaThb NOHATHSA IYTh B Ipade, 3iJIepOB MyTh,
00xo1 rpada, OpHEHTUPOBAHHBIN Tpad.

PemiaTh 3a1a44 Ha MOUCK CYMMBI CTEIEHEW BEPIINH
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muki. [1yTe B rpade.

[IpencraBneHue 0 CBI3HOCTH

rpada. O6xox rpada
(HIEpOB MyTh).
[Ipencrasnenue

00 OPUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck 00xo/1a rpada, Ha MOUCK MyTen

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh cIOCOOBI IIPE/ICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux
IPEIMETOB C MOMOILIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEpax

BepositTHOCTH M 9acToTa
CITy4alHOTO COOBITHS

CityyaiiHblil OBIT U
ClIy4yaiiHOE COOBITHE.
BeposTHOCTE M yacToTa
cobbiTus. Porb
MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX
cOOBITHI B pUpoJIie U

B 0011ecTBe. MoHeTa U
UrpajgbHas KOCTb B TEOPUU
BEPOSITHOCTEM.
[IpakTrdeckas pabora
«YacToTa BBINaICHUS OpJIay

OcBanBaTh NOHATHSA . CIYYANHBIN ONBIT U
Clly4aitHoe COOBITHE, MAJIOBEPOSITHOE U MTPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4MMOCTH MAJIOBEPOSITHBIX COOBITHIA

B MIPUPOJIE M OOIIECTBE HA BAXKHBIX MPUMEpPax
(aBapuu, HECUACTHBIE CITy4au, 3alIUTa IEPCOHATBLHOMN
uH(popManmu, nepenayda JaHHbBIX).

N3yuyaTh poJib KJIACCUUYECKUX BEPOSITHOCTHBIX
MoJiesiel (MOHeTa, UrpajbHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao6o1aTh 4 M3y4aTh 4acTOTY COOBITUI B MPOCTHIX
HKCIEPUMEHTaX, B TOM YHCIIE C MOMOIIBIO0 IU(PPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKON pabOThI

O00011eHHE,
cUCTeMaTHh3alys 3HaHU

[IpencraBienune JaHHBIX.
OnucaTenbHas CTaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemiaTe 3aa4m Ha NpEeACTABICHUE U ONTUCAHUE
JTAaHHBIX C TIOMOIIBIO U3YUYECHHBIX XapAKTEPHUCTHUK.
OO0cyxkaaTh NpUMepbI CIYYailHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITUM, UX POJIH B IPUPOAE U KUZHU
YeJI0BeKa

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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8 KJIIACC

7 Ki1acca

OnucarenbHasi CTATUCTHUKA.
CnyuyaiiHasi ”3BMEHYUBOCTb.

Cpennue ymncioBoro Hadopa.

Crnyyaitabie COOBITHSI.
BepostHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTEH:
MOHETAa 1 UTpajbHasi KOCTh

Haumenoanue paznena |KonnuectBo OCHOBHOE COJIepKaHUe OCHOBHBIE BUBI ACSATEILHOCTH O0YUAIOITUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[oBTOPATHL N3YyYEHHOE U BHICTPAMBATH CUCTEMY

3HAHUMH.

PemaTs 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTEPUCTHUK.
PemaTs 3aga4u Ha IpeICTABICHUE TPYIIITUPOBAHHBIX
JTAHHBIX Y ONKMCAHUE CIIYYaHOW U3MEHUYMBOCTH.
Pemats 3a1auu Ha ONpeIEICHUE YACTOTHI
CITy4alHBIX COOBITUHN, 00CYKIEHUE PUMEPOB
CITy4alHBIX COOBITUI, MaJIOBEPOSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX CITyUYaHBIX COOBITHH, UX
pOJY B IIPUPOJIE U KUZHHU YETOBEKA

OnucarenbHas CTATUCTHUKA.
PaccenBanne manHBIX

Otkiionenus. lucnepcus
YHCJIOBOTO HAabopa.
CrannapTHOe OTKIIOHEHUE
YHCJIOBOTO HAbOopa.
JlnarpaMmmbl paccenBaHUsA

OcBauBaTh NOHATHA: JAUCIICPCHA U CTAHAaPTHOC
OTKJIOHCHHC, UCIIOJIB30BATb OTH XaPAKTCPUCTUKHU
HJIs1 OIIMCaHUs paCCCUBAHNA JaHHBIX.

BbIIlBI/IFaTL runoTe3nl 00 OTCYTCTBHH WJIH HAJIMINHU
CBA3H I10 AuarpaMmam pacCCruBaHUA.

CTpOI/ITb AruarpaMmbl paCCCUBAHNA 110 UMCIOIITUMCA
JaHHBbIM, B TOM 4YHCJIC C IIOMOIIbIO KOMIIBIOTCPaA
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MHuoxkecTBa

MHO0XeCTBO, IIOAMHOXKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpECeUCHNE,
JIOTIOTHEHHUE.

CaoiicTBa onepauui

Ha/I MHOXKECTBAMU:
EePEMECTUTENBHOE,
coueTaTeslbHOE,
pacnpenenuTeabHoe,
BKJTIOUCHUSI.

I'paduyeckoe
pe/ICTaBICHNE

MHO>KECTB

OcBauBaTh NOHATHS. MHOZXKECTBO, JJICMCHT
MHOXECTBA, IOAMHOXCECTBO.

BbInoaHsATH onepamuu HaJ MHOKCCTBAMM:
06’beI[I/IHeHI/Ie, MEpECCUCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: NMEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIIUTCIIbBHOC, BKIIFOUCHU .
Hcnoab3oBarhb I‘pa(i)I/I‘ICCKOG MpCaACTaBJICHUC
MHOXXCCTB IIPpU OMMHCAHHUUN PCAJIBHBIX IPOUCCCOB U
SIBJICHI/IfI, IIpU pCUICHUHU 3a/1a1 U3 APYTUX y‘{e6HLIX
npecaMeTOB U KYPCOB

BeposiTHOCTB CiiydaitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnygaitabie COOBITHSI.
biaronpusitcTByrOIIME
DIIEMEHTAPHBIE COOBITHA.
BepostHOCTH COOBITHIA.
OnBITHI ¢ PABHOBO3MOYKHBIMU
DJIEMEHTAPHBIMH COOBITUSIMU.
CrydaliHbIii BEIOOD.
[IpakTueckas pabora
«OTnBITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.
Pemats 3a1aun HA BBIYUCIICHUE BEPOATHOCTEMN

COOBITHIA TIO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHIA

CJIy4alHOTO OIIbITA.

PemaTs 3a1a41 Ha BRIYMCIICHUE BEPOSITHOCTEN
COOBITHI B OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITUSIMH, B TOM YHCIIC

C IOMOIIBIO KOMIBIOTEPA.
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AIIEMEHTAPHBIMU
COOBITHUAMMY

IIpoBoAUTH M M3Y4YaTh ONBITHI

C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTI0B30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
IPYTUX MOJEJIel) B X0/1€ PaKTUYECKO paOoThI

Benenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIMHBI, CBSA3b MEXKIY
YHCJIOM BEPIIUH U YHUCIOM
pé6ep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: ICPEBO Kak Tpad 0e3 1ukia,
BHCsIYasl BepIIUHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUaMETp JiepeBa.

H3yuaTh cBoiicTBa JiepeBa: CYIICCTBOBAHNUE BUCIUYCH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMH, CBSI3b MEX/TY YUCIIOM BEPIIUH U YHUCIIOM
péoep.

PemaTtp 3a1aum Ha MOVCK U TIEPEUNCIICHUE Ty TEH

B JicpeBe, OIpe/IeTICHHE YUCIia BEPIINH Win pédep

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIE

C MPUMEHEHHUEM IMPaBUIIa YMHOXKCHHSI

Cny4aitHpie COOBITHS

[IpoTtrBOMONIOXKHOE COOBITHE.
Huarpamma Diinepa.
O0ObenMHEeHNE U TIepeceueHne
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIO’KEHUS BEPOSTHOCTEM.
[IpaBuino yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEepOSITHOCTh. HezaBucumbIie

OcBauBaTh NOHATHUSA: B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTIepaIliy HaJl COOBITUIMHU, OOBETMHEHNE U
nepecedeHue coObITH, Tuarpamma Jitnepa (Dinepa—
BenHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHS.
H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEANHEHUS
JBYX COOBITUM ((DOPMYIIBI CIIOKEHUS BEPOSATHOCTEN ).
PemaTsh 3a1a4n, B TOM YKCIIE TEKCTOBBIC 3a1aUH

Ha ONpPEe/IeICHUE BEPOSITHOCTEN OObEIUHEHUS U
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coosiTus. [Ipencrapnenue nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
CJIy4alHOI'O SKCIIEPUMEHTA npsiMOii, Auarpamm Ditnepa, GopMyIIbl CIOKEHUS

B BUJIE JIepeBa BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHHUS
BEPOSITHOCTEM, YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

H3yuaTsh cBolicTBa (onpeeeHus) He3aBUCUMBIX
COOBITHIA.

PemaTe 3a1a4u Ha ONpeiesIeHUE U UCITOJIb30BAaHUE
HE3aBUCUMBIX COOBITHH.

PemaTtp 3a1a4u Ha NOUCK BEPOSITHOCTEMN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa

O6006menue, 4 [IpencraBneHne 1aHHBIX. IHoBTOPATH N3YYEHHOE U BBICTPAMBATH CHCTEMY
CUCTEMAaTH3aLNsl 3HAHU I OnucarenpHas CTaTUCTUKA. 3HAHUM.
I'padsl. BepositHOCTH PemiaTe 3a1a4m Ha IpEeACTABICHUE U ONUCAHUE
CIIy4aifHOTO COOBITHSI. JAHHBIX C IOMOUIBIO U3YYEHHBIX XapaKTEPUCTHUK.
DneMeHThl KOMOMHATOPUKHU PemaTh 3aga4u ¢ npuMeHeHueM rpados.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIBITAX

C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEPECCUCHUSI COOBITHH, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOIb30BAHUEM I'PpaPUUECKUX
MPECTABICHUN U IEPEBA CIIYYaWHOT'O OMBITA.
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Pemats 3a1a4u Ha nepeyncaeHre KOMOUHAIUI
(ducna rnepecTaHoBOK, YHCIIa COUYETAHUM ),

Ha HaXO0XK/IEHHE BEPOATHOCTEN COOBITHI €
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCJIC

C UCTIIOJIb30BaHuEM TpeyroiabHuka [lTackamns

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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9 KVIACC

HaumenoBanue paznena [KonnuectBo OCHOBHOE COJIepKaHUe OcCHOBHBbIE BUBI ACSATEILHOCTH 00YUaIOIIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHue Kypca 4 [IpencraBnenue naHHBIX. IoBTOPATHL N3yYEHHOE U BLICTPAMBATH CUCTEMY
8 Kkiacca OnucarenbHasi CTATUCTUKA. 3HAHUU.
Onepanuu HaJ COOBITUSMMU. PemaTthb 3a1a4u Ha IpE/ICTABIICHHUE U OTMCAHUE
HezaBucumocTs coObITHIH JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O00BEIMHEHUS U MIEPECEUCHUS COOBITUM, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJCTABICHUN U IEpEeBa CIIY4allHOTO OTBITA.
PemaTth 3a1a4u Ha nepeyrciaeHre KOMOUHAIUH
(uncia mepecTaHoOBOK, YUCJIa COYETAHUM),

Ha HAXOXJICHUE BEPOSITHOCTEN COOBITHI

C MPUMEHEHUEM KOMOUHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyroibHuka [lackans

DneMeHThl KOMOMHATOPUKHU 4 [lepecranoBku. dakropuai. OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
CoueraHus ¥ YUCIIO YMHOKEHUS, YIIOPSA0UEHHAs mapa, TPoika 00bEKTOB,
couetanuil. TpeyroiapHuk NePEeCTaHOBKA, (haKTOpHAI YUCIIa, COUETAHHUE, YUCIIO
[Tackamns. [Ipaktuyeckas COYeTaHui, TpeyronpbHuk [lackans.
pabota «Berancnenue PemiaTe 3aga4u Ha NEPEUUCIIEHNUE YITOPSIOUYECHHBIX
BEPOSATHOCTEN nap, TpO€K, NEPEYUCICHUE IEPECTAHOBOK
C UCITOJIb30BaHUEM Y COUYETAaHUU 3JIEMEHTOB PA3JINYHBIX MHOMKECTB.
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KOMOMHATOPHBIX QYHKIUH PemaTe 3a0a4u Ha IPUMEHEHHE YHCIIA COYETAHUN
ANIEKTPOHHBIX TAOIHID) B airedpe (CokpauéHHOE YMHOKEHHE, OUHOM
HrroToHa).

PemaTh, npuMeHsist KOMOMHATOPUKY, 3a1a41

Ha BBIYMCIICHHE BEPOSITHOCTEH, B TOM YUCJIE C [IOMOLIBIO
AIIEKTPOHHBIX TA0JIUIL B XO/1€ MPAKTUYECKOU PabOTHhI

I'eomeTpuueckas 4 I'eomeTpuueckas OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
BEPOSITHOCTD BEpOATHOCTh. CilydalHbIM PemaTp 3ag1a4u Ha HAXOXK/IEHUE BEPOATHOCTEN
BBIOOP TOYKHU U3 (HUTYPHI B ONBITaX, NMPEJICTABUMBIX KaK BRIOOP TOUEK
Ha IUTOCKOCTH, U3 OTPE3Ka, 13 MHOTOYTOJIbHUKA, KPYyTa, OTPE3Ka WU 1yTH
U3 IYTU OKPY>KHOCTH OKPY>KHOCTH, YACIIOBOTO MPOMEKYTKA
UcnbiTanusa bepnynnu 6 UcnbiTanne. Ycnex u OcBanBaTh NOHSATHS . UCIIBITAHHUE, JIIEMEHTAPHOE
Heynauda. Cepus UCTIBITAHUI COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
JI0 TIEPBOIO ycrexa. WCIIBITAHU, HACTYILJIEHHUE TIEPBOr0 ycrexa
UcnbiTanusa beprynnu. (Heynaum), cepus UcnbITaHuM bepHyu.
BepositHocTu coObITHI Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
B CEpHUU UCIIBITAHUI COOBITHI B CEpUH UCTIBITAHUM JI0 TIEPBOTO yCIIexa,
bepnynnu. [Ipaktnueckas B TOM YHKCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
pabora «VcnpiTanus F€OMETPUYECKOU IMPOTPECCUM.
bepnynnn» PemiaTe 32124 Ha HAXOXKJIECHUE BEPOSITHOCTEMN

DIIEMEHTAPHBIX COOBITUIN B CEPUU UCTIBITAHUN
bepnyin, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPeAEIEHHOrO YNCIIa YCIIEX0B B CEPUH UCTIBITAHUI
bepnysnnu.

N3y4yaTh B X0/1€ NpaKTHYECKOH PadoThlI,
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B TOM YHCJI€ C TOMOILIBIO HU(POBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUIN
bepnyinu

CityuaiiHasi BeIMUMHA

CnyuvaiiHasi BeTMYHUHA U
pacrnpeiefieHne
BEPOSATHOCTEM.
MaremaTHuecKkoe OKHIaHNe
Y TUCIIEPCUS CIyYanHOU
BeJIMUMHBI. [IpuMepsl
MaTEeMaTHYECKOr0 OKHIaHUS
KaK TEOPETUYECKOrO
CpPEIHETO 3HAYCHUS
BEJIMUMHBI.

IlonsaTue o 3akoHe OOIBIINX
yucen. U3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT. [[ppuMeHeHnue 3akoHa
OOJIBIINX YHCET

OcBOMTH NOHATHS: CTyYailHAS BEIIMYMHA, 3HAUCHUE
CJIy4aliHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.

N3yuaTh 1 00CyKIAATH IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYaHBIX BEJIMYUH (POCT, BEC
YeJI0BEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUYMBBIE BEJIMYMHBI, PACCMaTPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJEIbHBIX CIyYalHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPAIBHON KOCTH, CO CIIyYaitHBIM
BBIOOPOM U T. I1.).

OcBaunBaTh NOHATHS . MATEMAaTHUYECKOE OKUIAHHE
CIIy4alHOW BEIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CTyYalHON BEIIMYMHBI KaK
aHaJIOT TMCIIEPCUU YHCIIOBOTO Habopa.

PemiaTe 3a1a4u Ha BEIYMCIICHHE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YalHOU
BEJIMYKMHBI 110 33ITaHHOMY PacCIpEeICICHUIO, B TOM
YUCIIe 3371a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACTIPEAECIEHUM, B TOM
YHCJIE paCpeaCICHUS CTyYalHON BETMYMHBI «HYHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBbIX OIBITAX KAaK CIy4aNHYIO BEIUUHHY.
3HAKOMHTBCSH C 3aKOHOM OOJBIINX uncen (B hopme
bepnyiamn): npu 60JIBLIOM YKCIIE ONBITOB YaCTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3anaum Ha U3MEpEHHE BEPOSITHOCTEN

C MOMOIIBIO YacToT. QO0CyKAAaTh POJIb 3aKOHA
OO0JIBIIMX YKCeT B 000CHOBAHUH YaCTOTHOI'O METO/1a
U3MEPEHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKON YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIUX YUCEN B IPUPOJIE U
B )KU3HU YeJIOBEKA

O60011eHue, KOHTPOIb 10 [Ipencrasnenve naHHBIX. IHoBTOPATH U3YUYEHHOE U BBICTPAUBATDH CUCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUU.
BeposTHOCTSB CiiydaitHOTO Pemats 3aga4m Ha peACTABICHUE U OMTUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHatopuku. Ciydaitneie | PemaTh 3aJa4M Ha HaAXO0XKJICHUE BEPOSITHOCTEH
BCJIMYNHBI X PACIIPCACIICHUAA COOBITHI, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH 00BETMHEHUS U TTEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSTHOCTH B OTIBITAX
C CEpUSIMHU CITyYaWHBIX UCTIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

106



	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Самоорганизация:
	Самоконтроль:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (1)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 5 КЛАСС
	Натуральные числа и нуль
	Дроби
	Решение текстовых задач
	Наглядная геометрия

	6 КЛАСС
	Натуральные числа
	Дроби
	Положительные и отрицательные числа
	Буквенные выражения
	Решение текстовых задач
	Наглядная геометрия

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (1)
	Числа и вычисления
	Решение текстовых задач
	Наглядная геометрия
	Числа и вычисления (1)
	Числовые и буквенные выражения
	Решение текстовых задач (1)
	Наглядная геометрия (1)

	6 КЛАСС (1)
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (2)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	8 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции

	9 КЛАСС
	Числа и вычисления
	Уравнения и неравенства
	Функции
	Числовые последовательности и прогрессии

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (2)
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления (1)
	Алгебраические выражения (1)
	Уравнения и неравенства (1)
	Функции (1)
	Числа и вычисления (2)
	Уравнения и неравенства (2)
	Функции (2)
	Числовые последовательности и прогрессии

	8 КЛАСС (1)
	9 КЛАСС (1)
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (3)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС (1)
	8 КЛАСС (2)
	9 КЛАСС (2)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (3)
	8 КЛАСС (3)
	9 КЛАСС (3)
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА (4)
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС (2)
	8 КЛАСС (4)
	9 КЛАСС (4)
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ (4)
	8 КЛАСС (5)
	9 КЛАСС (5)

