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OenepanbHas pabouas mnporpamma mo ydeOHOMY mpeamery «MaTtemaTukay
(6a3oBbIl ypoBeHb) (mpeaMeTHas oOnacte «MaremaTuka W uHGOpMaTUKay) (Ianee
COOTBETCTBEHHO—TIPOTpaMManoMaTeMaTHKe, MaTEMATHKA ) BKIIFOYAETIOSICHUTENbHYIO
3aMUCKY,COoAePKaHNE00yueHHU s, INIAHUPYEMbIEPE3YIbTaThIOCBOSHUSTIPOrPAMMBI 1o
MaTteMaTHKe, TeMaTH4YeCKOe TJIaHUPOBAHUE.

HOACHUTEJIBHAA3ZAIINCKA

[IporpammanomareMaTuke Isi00 yuaromuxcsS—9xnaccoppazpaboTaHa Ha OCHOBE
OI'oC O0O. B nporpamMme nmo MaTeMAaTHUKE YYTEHbl UAEU M MoJioxkeHus KoHuenuuu
pa3BUTHS MaTeMaTuyeckoro odpazoBanus B Poccutickoit dexneparum.

[IpeameToMMaTeMaTUKUABIAIOTCAPYHIAMEHTATLHBIECTPYKTYPBIHAIIIETO MUPA—
MPOCTPAHCTBEHHbIE (OPMBI W  KOJWYECTBEHHBIC OTHOIIEHUS (OT MPOCTEHIIUX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX
JUISL Pa3BUTHUSL HAYYHBIXM TIPUKIAIHBIXUAEH). MareMarnueckue3sHaHuss 00eCTieUrBAIOT
NOHMMAaHWE TMPUHILMIIOB YCTPOMCTBA W MCIOJB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSITUE W  HUHTEPOPETALMIO COLMATBLHOM, HSKOHOMHUYECKOW, TMOJIUTHYECKON
uH(OpMalUK, Tal0T BO3MOXXHOCTH BBITIOJHATH Pacy€Thl U COCTABIATH QJITOPUTMBI,
HaXOIUThUIIPUMEHATH(POPMYJIBI, BIAETHIIPAKTHICCKUMUTIPUEMAMUT€OMETPUUECKUX
U3MEPEHUN M TOCTPOCHUH, YNWTaTh MH(OpMAIUIO, TPEJACTABICHHYIO B BUJE TaOJIHII,
auarpaMM U rpadUKoOB, JKUTh B  YCJIOBHUSAX HEONPEACIEHHOCTH UM TOHUMATH
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

NzyuennemareMatukuopMupyeTyoOydarommxcsMaTeMaTHIeCKUUCTHIID
MBIIUICHHS, TTPOSIBIISIONIUICS B ONIPEICIIEHHBIX YMCTBEHHBIX HaBbIkaX. OOydJaroniuecs
OCBaMBAIOT TAKUECTPUEMBIU METOJIBIMBILIIJICHUS,  KaK MHIYKIUS MW JEeTyKIUS,
00001TIeHHeUKOHKPE TH3AITN S, AHATU3UCUHTE3, KITACCU(DUKAITASIHCUCTEMATH3AIIHS,
aobcTparupoBanreraHaiorus. O0beKThIMaTeMaTHICCKUXYMO3aKITIOUCHHUH, [IPaBUIauX
KOHCTPYHUPOBAHUAPACKPHIBAIOTMEXaHU3MIIOTHIECKUXITOCTPOCHUM,CITOCOOCTBYIOT
BBIPa0OTKEyMEHUsI(OPMYIIUPOBATH,000CHOBBIBATHHI0KA3BIBATHC YK ACHUS, TEMCAMbIMPa
3BUBAIOTIIOTHYECKOEMBINIIeHHE. FI3yueHneMaTeMmaTukroOecrieunBaeT
dbopMupoBaHUEAITOPUTMHIECCKONKOMIIOHCHTBIMBIIIIJICHUSTMBOCITUTAHNECYMEHU A ICHCTBO
BaTh 0 3aJaHHBIM  aJITOPUTMaM, COBEPIICHCTBOBaTb HM3BECTHBIE H
KOHCTpYHpPOBaThHOBBIC. BiporeccepeneHus3aaad—0CHOBOMYYeOHOH e ATeTbHOCTH
HaypoKaxmMaTeMaTUKU—Pa3BUBAIOTCATBOPUYCCKASUIPUKIIATHASICTOPOHBIMBIIIICHUS.
OO0ydJeHneMaTeMaTHKEIaéTBO3MOKHOCTEPA3BUBAThY 00yJaIOITUXCATOYHYIO,
palnroHaILHYIOMHH()OPMATHBHYIOPEYb, YMEHHEOTONPATHHANO0JICEITO X0 ISAIINC
SI3bIKOBBIC,CHMBOJIMUCCKHUE, IPaUUSCKUECPEACTBAIABRIPAKCHUSCYKICHHI
HATJISITHOTOUXITPEICTABJICHUS.

[Ipy m3ydyeHMHM MaTEMaTHKH OCYIIECTBISAETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUA JCUCTBUTEIBHOCTH, MPEICTABICHUSIMHU O MPEAMETE U METOJaX MATEMaTHKH,
UXOTIMYUHOTMETOOBAPYTUXECTECTBEHHBIXUTYMAHUTAPHBIXHAYK,000CO0CHHOCTSAX
MIPUMEHEHHSI MAaTEMATUKH JIJISI PEIICHUS HAyYHBIX U MPUKJIAIHBIX 3a7a4.
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[IpropuTeTHBIMH LIEIMH OOy4YeHUsT MaTreMmarhuke B 5-9 Kiaccax SBISIOTCA:

dbopMUpPOBaHUELIEHTPATbHBIXMATEMATHUYECKUXITOHATUI(UUCITIO, BETMYNHA,
reomeTpuueckas ¢Gurypa, NepeMeHHasl, BEpPOSITHOCTh, (PYHKIMA), OOECIeUnBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUUECKOT0 00pa3oBaHUs 00yUarOIIUXCs;

nojABe/ieHne OOyYarolmuXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEro MUpa, MOHMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYphI UETIOBEYECTBA,

pa3BUTHE WHTEIUJICKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
UHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MAaTEMaTUYECKOM TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBICHUS] MATEMAaTUUECKUX TOHITUH, 0OBEKTOB U 3aKOHOMEPHOCTEIB
peabHBbIX JKU3HEHHBIX CHUTYalUSAX M MNPH H3YYCHUU APYTHUX YUYEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMynIHpoBaTh HUX Ha S3BIKE
MaTeMaTHKA M CO37aBaTh MaTEMaTHYECKUE MOJCNIH, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYEeCKUM  ammapar JyuIsi PeIICHHs TMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OCHOBHBICTTUHUHCOJICPKAHUSITTPOrpaMMbITIoMaTeMaTukeBS—9knaccax:«Uucna u
BBIUUCIICHUSD», «AnreOpa» («AnreOpamdeckue BBIPAKEHUS», «YPAaBHEHHUS U
HepaBeHCTBay ), «DyHKIum», «I'eomeTpusi»(«I['eomerpruyeckuepurypbouuxcBONCTBaY,
«3MepeHne TeOMETPUYECKUX BEINYMHY»), «BeposTHOCTh W cTaTucTUKay. JlaHHBIE
JUHUU Pa3BUBAIOTCS MapaJlIeIbHO, KaxJash B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBHCHUMO OJJHA OT JAPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUH.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaMm oOydeHuUs,
CTPYKTYPHUPOBAHO TakKUM O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUINHAATBEHBIM
BOIIpocaM  oOydaromuecss — oOpaliajiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAQJICHUE
MAaT€MATUYECKUMH MOHSATUSIMU M HaBbIKAMH OCYILIECTBIISNIOCH IOCJIENOBATEIBHO U
MOCTYNaTENbHO, C COOJIIOJICHHMEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAIUCh B OOIIYI0 CHCTEMY MaTEeMaTHUYECKUX MPEJICTABICHUN OOyYarolmuxcs,
pacmmpsst u yriayonss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremarnka sBISETCS 00S3aTEIBHBIM yUECOHBIM
MpPEeIMETOM Ha ypOBHE OCHOBHOTO 001miero oopaszoBanus. B 5-9 kiaccax matemaTnka
TPaIUIIMOHHON3YYAETCSIBPAMKAXCIIEIYIONNXYUYeOHBIXKYPCOB: BS—OKIaccax—Kypca
«Marematuka»,B7-9kinaccax— KypcoB  «AnreOpa»(BKIIIOYasIE€MEHThICTATUCTUKUN
Teopun BepositHocTel) u «I['eomerpusi». Ilporpammoil mo MaremMaTHKe BBOJUTCA
CaMOCTOSITEIbHBIN yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

OO6miee 9MCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3Y4YEHUs MaTeMaTHUKH (0a30BBIH
YpOBEHB)HAYPOBHEOCHOBHOT0001IEro00pazoBanus,—952yaca:BSknacce—
17049acoB(5uacoBBHeemt0),BO6knacce—1 70uacoB(SuacoBBHenent0),B7knacce— 204 yaca
(6 yacoB B Hepeno), B 8 kinacce — 204 yaca (6 yacoB B Heeno), B 9 kiacce — 204 yaca
(6 4acoB BHEEIIO).
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IHVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUMAIIPOI'PAMMDBbI
IHOMATEMATHUKEHAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHU A

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYaIOUIUMUCS JTUYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOIO MPEeIMETA.

JIMUHOCTHBIEPE3YJIBTATDBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) naTpuOTHYECKOEBOCTIHTAHHE:

NPOSIBJICHHEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K JTOCTHKCHHSIM POCCUHUCKHX MAaTEMAaTHKOB W POCCHUCKON
MaTeMaTUYECKOW WIKOJBI, K WCIOJB30BaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TPa’kIaHCKOEHyXOBHO-HPABCTBEHHOEBOCTIUTAHNUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00513aHHOCTEN IpaKJaHWHA U peau3alliy €To IMpas,
NpECTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD,SIBICHHM, IPOIEAYPIrpax AaHCKOT00011IecTBA(HATPUMED,BBIOOPHI,ONMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHMUEM BaXHOCTH MOPAIBHO-ITUYECKHUX
OPUHIUIIOB B I€SITEILHOCTH YYEHOTO;

3) Tpy/a0BOEBOCIHTAHHE:

YCTAHOBKOW Ha AKTUBHOE Y4yacTHE€ B PEUICHUHM MPAKTUYECKUX 3a]ay
MaT€MAaTHYECKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BAXHOCTU  MaTEMaTUYECKOIO
oOpa3oBaHWs Ha TMPOTSKEHUU BCEW JKU3HM JUIS YCHNEIIHOW TpodeccroHaaIbHON
JESTENHPHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEMUHIUBUTYAIbHOU TPACKTOPUHOOPA30BAHUSAMKU3HECHHBIXIUTAHOB C yU4ETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOEBOCITUTAHNE:

CIOCOOHOCTBIO K OMOIIMOHAIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pELICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTHHAYYHOT OTIO3HAHMS
OpHEHTAIMENBIEATETbHOCTHHACOBPEMEHHYIOCHCTEMYHAYYHBIXITPEICTABIICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJLI U OOIIECTBA, TOHUMAHUEM
MaTeMaTU4eCKOM HAayKH Kak cepbl YeIOBEUECKOUN NesITeIbHOCTH, 3TAlOB €€ pa3BUTHUs
u 3HAYUMOCTH TSt pa3BUTHSL UABUJIN3ALUH, OBJIQJICHUEM SA3BIKOM
MAaTEMaTHKUMMATEMAaTHYECKOMKYIbTYPONKAKCPEICTBOMIIO3HAHUSIMUPA,
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OBHaI[eHI/IGMHpOCTCfIH.II/IMI/IHaBBIKaMI/II/ICCJIeI[OBaTeJIBCKOI\/’II[eﬂTeJIBHOCTI/I;

6) puzuueckoe BocnuTaHUE, (OPMHPOBAHUE  KYJbTYPbl  310POBbS MW
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO IPUMEHATh MATEMATUUYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBbS,
BEJICHUS 3/I0pOBOr0 00pasa >KU3HHU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXUM
3aHATUHUHOTIBIXA, PETYIIAPHAI(PU3NUECKASIAKTUBHOCTB ),C(HOPMHUPOBAHHOCTHIOHABBIKA
pednexkcuy, TpU3HAHMEM CBOEro IpaBa Ha OUIMOKY M TaKOro K€ IpaBa JApPYroro
YEJI0BEKa;

7) IKOJIOTHYECKOEBOCTIUTAHUE:

OpHeHTaluelHapUMEHEHMeMaTeMaTUYeCKUX3HAaHUM I pelIeHus13a]auB  001acTH
COXPAHHOCTU OKpY’Kalolled cpejabl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKU UX
BO3MOXXHBIX TOCIEACTBUN Il OKpYyXaloled cpelbl, OCO3HAHUEM TJI00aJbHOrO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusKN3MeHS IO IMMCSYCJIOBUSIMCOIAATbHOMNTIPUPOTHO CPebI:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHSI
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCSl Y APYTUX JIOJEH, IprHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBJICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIUIOKaKBbI30B, TPEOYIONTUHKOHTPMED, KOPPEKTUPOBATHIIPUHIMAEMBICPEIIICHUSI U
nencTBus, GOpPMYIMPOBATh U OIEHUBATH PUCKH U MOCIEACTBHS, (POPMUPOBATH OTIBIT.

METAIIPEIMETHBIEPE3YJIBTATHI

BpesynpTaTe0cBOCHHUSIPOrpaMMBITTIOMATEMATUKEHAYPOBHEOCHOBHOTOOOIIIETO
oOpa3oBaHus y oOywaromierocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHNECs] OBJIAJICHUEM YHHUBEPCATbHBIMU TMO3HABATEIHHBIMU JICUCTBUIMU,
VHUBEPCAIbHBIMA ~ KOMMYHUKATHUBHBIMH ~ JEHCTBUSIMH W YHHUBEpPCaJbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTeIbHBbICYHHBEPCAJIbHbICYYeOHbIE1eHCTBUSA
ba3oBbIleTornuecKkneeMcTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHSATHH, OTHOIICHHUH MEXIy MOHATHSAMH, (OPMYIUPOBATH ONMpPEACICHUS
TIOHSTHH, yCTaHABIMBAThCYIIIECTBEHHBINTTPU3HAKKIACCU(PUKAITUN,0CHOBAHUS JUIS
000011IeHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJIUMOI0 aHAIN3a;

BOCIIPUHUMATH,OPMYIUPOBATEUIPEOOPA30BHIBATHCYKICHUS . YTBEPAUTEIbHbIC
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MOTpULIATEIbHBIC,EIMHUYHBIC, YACTHBIEHOOLIIUE, yCIIOBHBIE;
BBIABJIATBMATEMAaTUYECKUE3aKOHOMEPHOCTH, B3aUMOCBA3UUIIPOTUBOPEUHS
B(hakTax,1aHHbIX,HAOTIOJCHUA XY TBEPKACHUSAX, IPEIIAraTbKPUTEPUUIJIS  BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNH;
J€71aThBBIBOIBICUCIIONB30BAHUEM3AKOHOBIIOT UK, A AYKTUBHBIXUMHAYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;
pa30upaTbI0Ka3aTeIbCTBAMATEMATUYECKUXYTBEPKICHUN(TTPSIMBbIEH OT
MPOTUBHOIO), IIPOBOJUTH CaMOCTOSITEIILHO HECJI0KHBIE J0Ka3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTpaUBaTh AaApPryMEHTAlLMI0, NPUBOJUTH MPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;
BbIOMpaTh croco0 pelieHus ydeOHOU 3a7auM (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

Ba3oBblencciiefoBaTeIbCKHeeHCTBHUA .

UCIIOJIb30BaTh BONPOCHI KaK MCCJICAOBATCIbLCKHA HWHCTPYMEHT ITO3HAHHS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAaMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHUPOBATh THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIINIO0, MHEHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO000BEKTa,
3aBUCUMOCTEH 00BEKTOB MKy COOOM;

CaMOCTOSITCJILHO (OPMYJIMPOBATH OOOOIICHWS M BBIBOJALI 10 pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJCHUS, UCCIICIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKE BBIJIBHIaTh
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PaGoracundopmanueii:
BBISIBIISITh  HEJOCTATOYHOCTh U M30BITOYHOCTh  WMHGOpMAIUM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;
BHIOWpaTh,  aHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITNIO Pa3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;
BEIOMpaTh(POpMYyTpecTaBICHUSNH(DOPMAITUUUUILTIOCTPUPOBATHPEIIIAEMbIE
3a/layu CXeMaMH, ThuarpaMmMamMu, HHOU TpaduKoil M iX KOMOWHAITUSIMU;
OIICHMBATHHAAEKHOCTEUH(DOPMAITUUTIO KPUTEPUSIM,TPETIOKEHHBIMYUNTEEM HITHA
chOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTUBHBIEYyHUBEPCAIbHbIEY4eOHbIeAeHCTBUA:

BOCIIPUHUMATL H (bOpMYJ'II/IpOBaTI) Cy:XXKIACHUA B COOTBCTCTBHMM C YCIOBHAMHU H
I_[eJIHMI/IO6H_ICHI/I}I,HCHO,TO‘-IHO,I‘paMOTHOBI)Ipa)KaTBCBOIOTO‘—IKYBpCHI/IHBYCTHBIX
HUIIMCBbMCHHBIXTCKCTAX, 1aBATbIIOACHCHUAIIOXOAYPCIHICHNA3a a4, KOMMCHTHUPOBATH
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[IOJIy4EHHBINPE3YJIbTAT;

B XOZ€ OOCYXJEHHUs 3a/laBaTb BOIIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMBbl, pelIaeMol 3a/auu, BbICKA3bIBaTh WJEH, HALIEJICHHbIE HA MOUCK PEIICHMUS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JPYyrUX YYacCTHUKOB JAHalIora,
O0OHapy’KMBaTh Pa3IMYUE U CXOJACTBO MO3ULHUNA, B KOPPEKTHOU popme dhopmynrpoBaTh
pa3Horacus, CBOM BO3paKEHHUS;

MPEACTaBIATh pE3YyJbTaThl pELICHUS 3aJaud, SKCIEPUMEHTAa, HCCIEA0BAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C Y4Y€TOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATHUHUCIOIb30BATHIPEUMYIIECTBAKOMAHIHOMMUHANBUIYaTbHONPAOOTHI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OpPraHU3aIUIO
COBMECTHOW paboThl, pacipeesiTh BUAbIPAOOT, JOTOBApUBATHCS, 0OCYKIaTh MpOLEce
U pe3ysIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B TPYMNNOBBIX (opMax padoThl (0OCYX)AeHUS, OOMEH MHEHUSIMH,
MO3TOBBICIITYPMBIAPYTUE),BBITTIOIHATHCBOIOYACTHPAOOTHIMKOOPIMHUPOBATHCBOU
JEUCTBUS C IPYTUMH WIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMii
OPOIYKT MO KpUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIEyHUBEPCAJIbHbIEY4eOHbIe1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAThH IUIaH, aITOPUTM PEIICHUs 3aJaud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUuss C YYETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh CHOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1auu;

MpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IpPU pELICHHH 3a7ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BRISIBJICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHON UEIU H
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHHUS LEIU, HaXOOUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEAMETHBIEPE3YJIBTATBI

[IpenmeTHble  pe3ylbTaTbl ~ OCBOCHUS ~ OPOTPAMMBI [0  MAaTEMAaTHKE
MPEACTaBICHBINOr0/1aMO0yUeHUSBCIIEIYIOIINXpa31eaXIporpaMMbIBPAMKaXOTACIbHbI
Xy4eOHbIX KypcoB:BS—6knaccax—Kypca«MaremaTrka»,B7—9knaccax—
KYpPCOB«ATTeOpay,

«I"'eomeTpusi»,«BeposITHOCTBUCTATUCTUKAY.
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OEJIEPAJIBHASAPABOYASIIPOITPAMMAYUEBHOI'OKYPCA
«MATEMATUKA»B5-6 KJIACCAX

HOACHUTEJIBHAA3ZAIINCKA

[IpuopuTeTHBIMH LIEIMH OOy4YeHHUsT MaTeMmarhuke B 5—0 Kiaccax SBISIOTCA:

MPO0JKEHNE(HOPMUPOBAHUSIOCHOBHBIXMATEMATUYECKUXTTOHATHI (UHCTIO,
BEJIMUMHA, TreoMeTpuyeckas (Qurypa), oOecrneunBaOmUX MPEEeMCTBEHHOCTh U
MEePCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIINXCS;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OoOydarouumxcs,
NO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HMHTEpeca K H3YYEHHIO
MaTEeMaTHKU;

NoJiBe/IecHHe OOy4yaloIUXCs Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKH U OKPYKaIOLIEro MUpa;

dopMupoBanue (GYHKIHMOHAJIBHOM MaTEeMaTHYECKOM TI'paMOTHOCTU: YMEHUS
pacmo3HaBaTh MaTeMaTHYeCKHE OOBEKThl B pEAIbHBIX JKM3HEHHBIX CHUTYalHUAX,
NPUMEHSITh OCBOCHHBIE YMEHHS MJIS PpEUICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
UHTEPIPETUPOBATh TOJTYYEHHBbIE pE3yJNbTaThl M OLEHHWBATh WX Ha COOTBETCTBUE
NPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JIMHUK COAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kiaccax —
apupMeTHIEeCKasIUTeOMETPUYECKAS, KOTOPhIEpa3BUBAIOTCANAPATUICIIBHO, KaXKaas
BCOOTBETCTBUUCCOOCTBEHHOMIOTUKOM,0/JTHAKO, HEHE3aBUCUMOOHAOTIPYTO,a B TECHOM
KOHTaKTE M B3aUMOJEUCTBUU. Takke B Kypce MaTEMaTHKH MPOUCXOIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOphbl U OMUCATETbHOM CTATUCTUKH.

N3ydenne apupMeTHdeckoro marepuana HAYMHACTCS CO CHCTEMAaTH3allud M

Pa3BUTH 3HAHUN OHATYPATbHBIXYHUCIIAX, TOJyYEHHBIXHA YPOBHEHAYALHOTO O0IIIET0o
oOpazoBanus. [lpu 3TOM COBEpIICHCTBOBAHME BBIYUCIUTEIBHOM TEXHUKU U
¢bopMupOoBaHHE  HOBBIX  TEOPETHMYECKHX 3HAHMW  COYETAeTCI C  Pa3BUTHUEM
BBIUMUCITUTENILHON KYJIbTYypbl, B YacCTHOCTH C OOy4Ye€HHEM MPOCTEHIINM TpuéMam
MPUKHUJIKA W OLIEHKA pEe3yJIbTaTOB BBIUMUCICHUN. VI3yuyeHHEe HaTypallbHbIX YHCEIN

IPOJOJKAETCABOKIACCE3HAKOMCTBOMCHAYAJIbHBIMUIIOHA TUSIMATEOPUHIETTUMOCTH.

Hauanon3yueHus100bIKHOBEHHBIX U IECATUIHBIXIPOOEHOTHECEHOKSKITacCy. DTO
NEPBBINITANIBOCBOCHUUIPOOEH, KOTJAIPONCXOIUT3HAKOMCTBOCOCHOBHBIMUUIESIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX IPO0EH B MOJTHOM 00bEMeE
IpEeIIIeCTBYETU3yYEHUIOACCATHYHBIXAPOOEH, YTO1e1ecO000pa3HOCTOUKU3PEHNUS
JOTUKUU3II0KEHUSYUCIIOBOMIIMHAN, KOT TapaBUIa e ICTBUMCAECATUYHBIMU
APOOSIMUMOXKHO 000CHOBAThYKEN3BECTHBIMHUAITOPUTMAMHUBBITIOTHEHUS ACHCTBUN
COOBIKHOBEHHBIMHUIPOOSMU. 3HAKOMCTBOCAECATUYHBIMUAPOOSIMUPACIIUPUT
BO3MOXXHOCTH IS ITOHUMAaHUA00y4a oMM A CSIPUKIIaTHOT OTPUMEHEHUSTHOBOI
3aMMCUNIPUN3YYEHUUAPYTUXIIPEIMETOBUITPUIPAKTUIECKOMHUCTIONB30BaHU M.
Ké6xnaccyoTHecEHBTOpOMATABU3YUEHUUAPOOECH, I IETIPOUCXOIUT COBEPIICHCTBOBAHUE
HABBIKOB CPaBHEHUS U IpeoOpa3oBaHus Apo0eii, OCBOCHHE HOBBIX
BBIYUCIIUTEIbHBIXAJITOPUTMOB,0TTAYMBAHUETEXHUKU BBIYUCIICHUM, BTOM YU CIIE
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3HAQYEHUN BBIPAXKECHUM, COACpPKAIUX UM OOBIKHOBEHHBIC, W JIECSITHUYHBIC ApOOH,
YCTAHOBJICHUE CBSI3EH MEXIYHHUMM,pAaCCMOTPEHHE MPUEMOB pEIIeHUs 3a]ay Ha JpOOHu.
B navane 6 kiacca mpoucXoAUT 3HAKOMCTBO C OHSATUEM MPOLEHTA.

Oco0eHHOCThIOM3YUEHHUSTION0KUTEbHBIXUOTPULIATEIBHBIX UM CETISIBIISIETCATO,UTO
OHUTAKXKEMOTyTPaCCMaTPUBATHCIBHECKOIbKOATANOB. BOKIacceBHaUaIEN3yYEeHUS
TeMbl«Ilon0XKUTENBHBIENOTPUIIATENbHBICUNCTa»BhIACIIeTCATIOATEMa« [enbieuncnay,
BPAMKAaXKOTOPON3HAKOMCTBOCOTPULIATEIbHBIMUYUCIAMUUACHCTBUIMUC
TMIOJIO’KUTETbHBIMUMOTPULIATEIbHBIMUYMCIIAMUATIPOMCXOIUT HA OCHOBE  COAECPKATEIHLHOTO
M0J1X0/1a. ITOMO3BOJISICTHAIOCTYITHOMYPOBHEMO3HAKOMHUTHOO yHaIOITUX CSTPAKTUUECKU
COBCEMHUOCHOBHBIMUTIOHS TUSIMUTEMbI,BTOMYHCJIEUCTIPABUIIAMU3HAKOB TPU BBITIOJIHEHUU
apudmernyeckuxaecTeuil. syuenue PpalMOHATILHBIXYHMCEITHA 3TOM HE
3aKOHYUTCH,a0yAETIPOOJKEHOBKYpceanreOpbl 7kiacca.

[Ipu oOydeHHHM penIeHHI0 TEKCTOBBIX 3ajad B S5—6 Kjaccax HCHOJIb3YIOTCS
apudmMeTrueckue npueémel perieHus. [Ipu oTpaboTke BHIUMCIUTEIBHBIX HABBIKOB B 5—6
KJIaCCaxpacCcMaTPUBAIOTCATEKCTOBBIC3a]aUMCIICIY IO XBUI0B 33 JaYMHAIBUKEHHUE,
HAYaCTH,HAMTOKYIIKH,HAPAOOTYUITPOU3BOUTEILHOCTh, HAITPOIICHTHI, HAOTHOIIICHUS u
nporopiuu. OOyyaromuecss 3HAKOMSATCA C NpuéMamMu pelnieHus 3ajad mnepedopom
BO3MOKHBIX BapUAHTOB, ydarcs paborarh ¢ uH(poOpMaIuei, npeactaBieHHon B Gopme
TAOIUI] WM JUarpaMM.

B mporpamme ydebHoro kypca «MaTemaTuka» MOpeaycMOTpeHO (GopMUpOBaHHE
NPOIEEBTUYECKUX aIreOpandeckux MpeacTaBlieHuid. bykBa kak CMMBOJ HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTeMaTHYECKOr0 KOHTEKCTAa BBOJUTCA IOCTENEHHO.
bykBeHHass CMMBOJIMKa IIMPOKO HCIOIB3YETCS MPEXAE BCEro I 3amucu OOIIUX
YTBEPKIAECHUNHUITPENII0KEHUH,(POPMYIT,BUaCTHOCTUAJIABBIUNCICHUATEOMETPUUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIISD) YUCIA.

B mporpamme yuebGHOro kypca «MaremaTtuka» TpeACTaBICHA HarIsaHas
reoOMEeTpusi, HampaBlieHHAs Ha pa3BUTHE OOPA3HOTO MBIILIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTENbHBIX YMEHUA. DTO BaKHBINA dTall B U3yYEHUH T'€OMETPHH,
KOTOPBIMOCYIIECTBISECTCIHAHATIISIAHO-IIPAKTUYECKOMYPOBHE,ONUPAETC Ha HaIJISIAHO-
oOpazHoe MBIIIJICHHUE 00yyJaromuxcsi. bosnpias poJb OTBOJUTCS
MPAKTUYECKOMACATENIBHOCTH,  OMBITY,dKCIIEPUMEHTY,MOIeTupoBaHui0. OO0 ydarommecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUITUMHU  KOHPUTYpaAIUsIMU, YydaTcsi wu300pakaTb WX HA HEITWHOBAHHOW U
KJIeT4aTol Oymare, pacCMaTpuBalOT MX MPOCTeHIne cBoicTBa. B mporecce uzydeHus
HATJISTHONW T€OMETPHH 3HAHUS, MOJyYeHHBIE OOydYalOMMMHUCS HA YPOBHE HAYaIbHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACITUPSIFOTCS.

CornacHoyueOHOMYIUIaHYBS—OKIacCaxu3y4yaeTCAMHTErPUPOBAHHBIMIIPEIMET
«MareMatnkay, KOTOPBIH BKJIIOYaeT apumeTHueckuii martepual H HalJISIHYIO
FEOMETPHIO, a4 TAKXKE MPONEAEBTUUECKUE CBEJICHUS U3 alreOpbl, SJIEMEHThI JIOTUKU U
HayaJia ONMKUCATEIbHON CTATUCTUKH.

OO0uiee 4KCIIOYacCOB, PEKOMEHIOBAHHBIXJIS M3y4eHUsi MatemaTuku, —3404acos:
BSkitacce—170uacoB(SuacoBBHeaent0),Boki1acce—1 70uacoB(5S4acoBBHEIETIO).
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COAEP KAHUEOBYYEHUA
5 KITIACC

HartypanbHbleYHCIAUHYJIb

HatypansHoe wuwmcno. Psan Harypambubix uwmcen. Ywucino 0. W3o0paxkenue
HaTypaJbHBIX YUCEJ TOYKAMU HA KOOPJAUHATHOM (YMUCIOBOM) IPSIMOMA.

[To3uunoHHass cucremMa CcyucClIeHHs. PuMckas Hymepauuss Kak [OpuMmep
HEMO3UILIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHUS.

CpaBHEHMEHATYPAIbHBIXUKCEN,CPABHEHUECHATYPAITBHBIXUMCEIICHYIEM.
Crnoco0bicpaBHeHUs. OKpyTIIeHUEHATY PAIbHBI X YU CEJL.

Ciio)xeHre HaTypaJIbHBIX YUCEJ, CBOMCTBO HYJSl MPHU CIOXKEHHHU. BhlunTaHue Kak
neicTBUe, 00paTHOE CIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YMCEN, CBOMCTBA HYJS U
eIUHUIIBI TP yMHOXEeHHH. JleneHue Kak JelcTBue, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! neiicTBui, CBsA3b MeXay HUMU. [IpoBepka pe3ynbraTta apuMEeTHIECKOTO
nencTBud. llepeMecTUTENbHOE M COYETATENIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHO>KEHHS, pacIpeIeTuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB Juisi 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHBIE YKCIIA, PA3jIOKeHUE Ha MHOXuUTenu. [IpocTeie n coctaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJIbHBIM MOKa3aTeNeM. 3alUCh YUCIa B BUJIE CYMMBI pa3psiaAHbIX
CJaracMaiX.

HucnoBoe BbIpakeHHE. BhIUMCIICHNME 3HAYEHUM YMCIOBBIX BBIPAXKECHUMU, MOPSIOK
BBIIIOJIHEHUSL JeucTBHM. lcnosib30BaHME IIPU BBIUYKUCICHUAX NEPEMECTUTEIBHOIO H
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOKEHHMSI U YMHOXEHHUS, PACHPEIEIUTEIbHOrO
CBOMCTBA YMHOKECHHS.

Jpoon
IIpencraBnenne o ApobU Kak crocobe 3amucy 9acTh BeMUUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBuipHBIE W HemMpaBWIbHBIE ApoOu. CMmemanHas apoOb, MPEACTABICHHE
CMEIIaHHOWIPOOVBBHICHETIPABIIILHONAPOOUUBBIIETICHUEIIETI0NYaCTUINCIIA u3
HEeMpaBWwIbHOW Jpobu. WM3o0paxeHue ApoOel ToYKaMu Ha YKUCIOBOM TMPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Coxpamenue apoOei. IlpuBenenue apodu K HOBOMY
3HameHateno. CpaBHEHUE APOOECH.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXKEHHE W JelieHHe JpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxmeHre 4acT 1eIoro u 1eioro Mo ero YacTH.

Hecstuunast 3amuck apoOeit. IlpencraBneHue AeCATUYHONW JpoOM B BHUIE
OOBbIKHOBEHHOU. M300pakeHne NEeCSITUYHBIX PoOeil TOYKaMH Ha YHUCJIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTnyeckue ACUCTBUS C NECATUYHBIMU Apo0siMU. OKpyrieHUue IeCATUUYHBIX
TpOOEH.
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PeniennerekcToBbLIX3aa4

Perienrie TEKCTOBBIX 3a/lady apu(pMETUUECKUM CIOcOOOM. PelieHne moruueckux
3aaa4.Penenunesanaunepe00opoMBCEXBO3MOKHBIXBApUAHTOB. Micnionb3oBanuenpu
pelieHny 3aaa4 TabIuIl U CXEM.

Pemenue 3anay, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpEMsl, pacCTOSIHME, II€HA, KOJMYECTBO, CTOMUMOCTh. EIWHMIBI WM3MEpPEHHS: MaccChl,
00bEMa, IIeHBI, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBA3b MEXKIYEAUHUILIAMU U3MEPEHUS
Ka)XII0U BEJIMYUHBI.

PemienrieocHOBHBIX3aa4HAIPOOU.

[IpencraBnenne 1aHHBIXBBUIETAOIUIL, CTOIOUATHIX TUATPAMM.

Harasanasireomerpus

Harnsanueie npencraBiaeHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4,Yr0JI,JIOMaHas, MHOI'OYTOJIBbHUK,0KPYKHOCTb,KpYT. YTO1.IIpsAMOM,0CTpBINA, TYIION U
Pa3BEPHYTHIN YIJIBI.

JInuHa oOTpe3Ka, METpUYECKUE €IWHUUbl JUIMHBL. JJIMHA JIOMaHOW, NepuMeTp
MHOTOYroJjibHUKa. MI3MepeHne 1 NoCTPOEHNE YIJIOB € MOMOLIBIO TPAHCTIOPTHPA.

Harnanuele mnpexacraBienuss o (Qurypax Ha TUIOCKOCTH: MHOTOYT'OJIbHUK,
OpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B TOM umcie Ha kietdarod Oymare. Iloctpoenue
KOH(UTypanuin3zdacTennpsMon,0Kpy>KHOCTUHAHETMHOBAaHHOWUKIIeTYaTOMOyMare.
Hcnonp3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbBHUKA, KBaJpaTa.

[TmomanenpsiMOyroJIbHUKAUMHOT O YT OJIBHUKOB,COCTAaBIIEHHBIX u3
IpPSAMOYTOJILHUKOB, B TOM uuciie (uryp, n300pax€HHBIX Ha KieTdyatod Oymare.
EnuHuier uamepenus miomanu.

Harnsnnele npenctaBieHuss O MPOCTPAHCTBEHHBIX (QUTYpax: MPsSMOYTOJbHBIN
napasienenurnesi, Kyo, MHOTOrpaHHUKH. V300paxkeHre MpoCTeUINX MHOTOTPAaHHUKOB.
Pa3Béprrukybannapannenenunena. Co3gaHueMo1eIeHMHOTOIPaHHUKOB(M30yMaru,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

O6bpéMIpsMoyTONIbHOTONIapasuienenunena,kyoa. EquaunpimzMepeHus100bEma.

6KJIACC

HartypanbHbleuuciia

Apudmernyeckue JEUCTBHSIT C MHOTO3HAYHBIMH HATYPAIbHBIMH YHCJIAMHU.
UucnoBbie BBIpAKEHUS, MOPSAOK JEHUCTBHI, UCIONb30BaHHE CKOOOK. Mcmosb3oBaHue
MIPU  BBIYUCICHUSX MEPEMECTUTEIBHOIO U COYETATEJIBLHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHUS, PACIPENCIUTEIbHOIO CBOMCTBA yYMHOXEHUA. OKpyriieHuEe HaTypalbHBIX
qucen.

JlenuTenuuKpaTHbIEYUCIIa, Han0ONbIIMHOO NI IeT TeTbUHANMEHbIIIee0011Iee
KpaTHoe. [eauMocCTh CyMMBI U Tipou3BeicHus. JleeHue ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO JpOoOH, COKpallleHHEe JIpoOei.

CpaBHeHuenynopsaiouBanueApooeil. PemenresajaynaHax 0k A€ HUEYaCTUOT 1IeJIOr0 U
neiaoro mo ero yactu. JlpoOGHoe umciao kak pe3ynabTaT neneHus. llpeacraBinenue
JNECATUYHOM JpoOM B BUJE OOBIKHOBEHHOW JpoOM M BO3MOXKHOCTH MPEJCTaBICHUS
OOBIKHOBEHHOM  JApoOM B BUJE  JECATHUYHOM. Jlecatuunbie  aApodu U
MeTpHuuecKasicucteMmamMmep. ApupMeTuyecKue1eiCTBUIMUMCIOBBIEBBIPAKEHUSIC
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHouenue. JlenenneBnanHoMoTHoeHnu. Macitad, nponopuus. [ Jpumenenue
OPOMOPLUHA NP PELICHUH 3a/1ay.

[lonsitue mnponeHTta. BpluncieHue mponeHTa OT BETUYMHBI M BEIMYMHBI MO €€
POLEHTY. Bripa’keHnenpoueHTOBIeCATUHUHBIMUAPOOsIMU. Perienne3anay Ha IpOLEHTHI.
BrIpaskeHre OTHOIIEHHS BEJIMYMH B MIPOLIEHTAX.

IHonoxuTeIbHBIEMOTPULATEIbHBICYHCIIA

[lonoxurenbHble W oOTpULATENbHblE uncia. Llenpie uywcma. Moaynbs yucha,
reoMeTpuiecKassuHTepnperanusmonyistuncia. UzoopaxkenueurncesHakoopIuHA THON
npsimoii. YucnoBeienpomexkyTku. CpaBHeHUeuncen. ApudmeTnaeckue e icTBusIC
NOJIOKUTEIbHBIMUA U OTPULATEIbHBIMUA YUCIAMH.

IIpsimoyroJibHascUCTEMaKOOPAUHATHAIUIOCKOCTH. KOOp IMHATHITOUKH Ha
IUIOCKOCTH, abcuucca U opauHara. lloctpoeHue Toyek M ¢GuUryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

BykBeHHBICBBIPaKeHHUSA

[Ipumenenue OyKB JJIsi 3allMCH MaTEMAaTHUYECKUX BBIPAKCHHN W TIPEIIONKCHUH.
CroiicTBa apudmeTnyecknx JeWcTBUH. bBykBeHHBIE BBIpaXEHHUS ¢  YHCIIOBBIC
NOJCTAaHOBKH. DByKBEHHBbIE pPaBEHCTBA, HAXOXXIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl mepuMeTpa W IUIOMIAAU TPSMOYTOJIbHUKA, KBajapaTa, 00bEMa
napajuiesieruIe1a u Kyoa.

PenieHneTekCTOBBIX32124

Pemenue TEeKCTOBBIX 3amad apudmeTndeckum crocoboMm. PermieHue normdeckux
3amau. Pemenne 3a1a4 nmepebopoM BceX BOSMOMKHBIX BApUAHTOB.

Pemienre 3amay, conepxanux 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIMUYHHBI: CKOPOCTD,
BPEMSI,PACCTOSHHE, [IEHA,KOJTNYECTBO,CTOUMOCTD, TPOU3BOIUTEILHOCTD, BPEMS,005EM
pabotel. EquHUIBI U3MEepeHns: MacChl, CTOUMOCTH, PACCTOSTHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKYy €IUHUIIAMU U3MEPEHUS KaX0N BETUYUHBI.

Pemiennie 3anmay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIUOHAIBHOCTHIO BEIUYMH,
MPOLIEHTAMU;, pEIlIEHHE OCHOBHBIX 33/1a4 Ha pOOU U MPOLECHTHI.

OueHka W TpPUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUU O YCIIOBUIO 3a/1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosOuaTeie
JIMarpaMMbl: YTE€HUE U MTOCTpoeHHe. UTeHrne KPYroBbIX TUarpaMmM.
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Harnsaunasireomerpus

Harnsgneie npencraBieHus o ¢purypax Ha IJIOCKOCTH: TOUYKa, MpsiMas, OTPE30K,
JIy4, yroJl, JJOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHne ABYX MPSIMBIX HA IUIOCKOCTH, MAapaJUIEIbHbIE MPSMBIE,
MEePICHINKYJISI pHBIEIPsIMbIE. U3MepeHnepacCTOAHUI : MKy ABYMATOUKAMU,0TTOUYKH 10
NPSIMOU, JJIMHA MapIIPyTa Ha KBAJIPATHOU CETKE.

N3mepenne © MOCTPOEHHE YIJOB C€ TNOMOIIBIO  TpaHCIOpTUpa. Buusl
TPEYTrOJBLHUKOB: OCTPOYTOJIbHBINA, MPSIMOYTOJIbHBIN, TYMOYTOJIbHBINA, paBHOOEIPEHHBINH,
PaBHOCTOPOHHU . UETHIPEXYTOIBHUK, IPUMEPBIYETHIPEXYT OJTbHUKOB. [ [pIMOYTOTbHUK,
KBaJpaT: WCMOJb30BAHUE CBOWCTB CTOPOH, VIJOB, jguaroHaieil. HM3oOpaxeHue
r€OMETPUUECKUX (UTyp Ha HEJIMHOBAHHOW OyMare ¢ HCIOJIb30BAHUEM ITUPKYJIS,
JTUHEWKH, yrolbHUKa, TpaHncnoptupa. [locTpoeHus Ha kiieTuyaToi Oymare.

[Tepumetrp mMHoOTOyronbHMKA. [loHsATHE TUIOMAAU (UTYPBI, CIUHUIIBI U3MEPEHUS
mwiomanu. [pubmmwkénHoe namepenue miomanu Guryp, B TOM YUCJIE Ha KBaJapaTHOM
cetke. [Ipubnnx€HHoe n3mMepeHue JJIUHbI OKPY>KHOCTH, TIIOIIAIU KpyTa.

CuMMeTpusi :LICHTpaIbHAs,0CEBASTU3EPKATBHASICUMMETPHUU.

[TocTpoeHrEe CUMMETPUUHBIX UTYP.

HarnsgaeienpeactaBaeHUSIONPOCTPAaHCTBEHHBIX (PUTYpax TlapasuiesIeunea,Kyo,
nmpu3Ma, mupamMmuaa, KOHyC, MIWIMHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX

¢buryp.IIpumMepbIipa3BEPTOKMHOTOT PAHHUKOB, TWJIMHIpankoHyca.Co31aHrneMo 1eIIe i

IPOCTPAHCTBEHHBIXPUTYP(M30yMaru, MpOBOJIOKH, IJIACTHIMHAY JIPYTUXMATEPHAIIOB).

[TonsiTue o00BEMaA, emuHUIBI U3MepeHus o00bEMa. OO0BEM MPSAMOYTOJIBLHOTO
napajuiesiernurena, Kyoa.

INPEJMETHBIEPE3YJIbTATBI

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHIY
oOydeHus B S Kiacce:

YucaauBbIYMCICHUS

[lorumaTe ¥ MPaBUIBLHO YMOTPEOJATH TEPMUHBI, CBSA3aHHBIC C HATYPaJIbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh W YNOPSAOYMBATH HATypalbHbIE YMCJIA, CPABHUBATh B MPOCTEHIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTHTOYKYHAKOOPAUHATHON (YUCIOBOMN ) IPSIMONCCOOTBETCTBYIOIIIUMEN
YUCJIOM U M300pakaThb HATypajbHbIE UYKCIIa TOYKAMU HA KOOPAMHATHOW (YHUCIOBOM)
MPSIMOM.

BrinonusatbapupmMeTruueckue1eiCTBUSICHATY paJIbHBIMUUHCIIAMH,C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIIUX CIIydasix.

BoInonHATHIPOBEPKY, IPUKUIKYPE3YIbTATABBIYHCICHUH.

OKpyrJsITh HATypaJIbHbIC YUCIIA.
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PeniennerekcToBBLIX3a1a4

Pemate TexcToBBIE 3amauM  apUPMETHUYECKUM CHOCOOOM U C  TMOMOIIBIO
OpPraHW30BaHHOI'0 KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, coneprkaiime 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTH,
BpEMSl, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOJIUIbI, 0003HAUYCHUS] TPU PELICHUU
3ajad4.

ITonb30BaThCs OCHOBHBIMU €IMHUIIAMU W3MEPEHHUS: II€HBI, MACChl, PacCTOSIHUS,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU €IUHHUIIbI BETUUNHBI Uepe3 ApPYyTrue.

N3Bnekars,aHaIn3upOBaTh,0lICHUBATHHUH( OPMAIIUIO, IPEICTABICHHYIOB  Ta0JIHIIE,
HAa  CcTOJIOYaTOW  JIUarpaMMe, HHTEPIPETUPOBATH  MPEJICTABICHHBIC  JaHHEIE,
UCIIOJIb30BATh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanasireomerpus

ITonp30BaTbCAT€OMETPUUECKUMHUIIOHATUSMU  TOUKA, IPSAMAsi,0TPE30K, JIyd, Yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX PUTyYD.

Hcnonp30BaTbTEpMUHOIIOTHIO, CB3aHHYHOCYTIIAMU : BEPILIMHACTOPOHA,C
MHOI'OYI'OJIBHUKAMU: YroJj, BEPIUMHA, CTOPOHA, JUAroHajlb, C OKPYXXHOCTBIO: paauyc,
JUaMeTp, LEHTP.

N300paxaTbu3yueHHbIEreOMeTpUYeCKUe(HUTypbIHAaHETMHOBAaHHOMMKIIETYATON
Oymare ¢ HOMOIIbIO IUPKYJISL U TMHEUKH.

Haxomuts MIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO

JIMHEUKU,CTPOUTHOTPE3KU3aJaHHON ITINHBL, CTPOUTLOKPYKHOCTh3aJaHHOTOpaguyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSIMOYIOJbHUKA, KBajgpaTa Ui HX
IIOCTPOEHHs], BBIYMCIICHU IUIOLIAIN U IIEPUMETPA.

Bbluncnsate mnepumeTp W IUIOIIAAL  KBajpara, NpSAMOYToJIbHUKA, (QUryp,
COCTaBJICHHBIXU3IPAMOYTOJIbHUKOB,BTOMUYHCIEPUTYD,U300paKEHHBIXHAKIIETYATON
Oymare.

Ilonp30BaTeCs OCHOBHBIMM METPUYECKMMH €IVUHULAMH HM3MEPEHUS [UJIMHBI,
IJIOIIAAY; BEIpAXKaTh OQHU €IVHULIBI BEJIMYUHBL Yepes3 Apyrue.

Pacno3naBaTh mapasienenunesn, KyO, HCIOIb30BaTh TEPMHHOJIOTHMIO: BEpIIWHA,
pedpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS Napajlieenunena, Kyoa.

Berunciare 00bEM  KyOa, napajuiesienunena Mo 3aJaHHBIM  U3MEPEHHUSM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHHs 00bEMA.

PemratbHeECIOKHBIE3a1aUMHAN3MEPEHUET€OMETPUUYECKUXBEIINYHNH B IPAKTUYECKUX
CUTYyaLUsAX.
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[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrPaMMbl y4eOHOTO Kypca K KOHIY
oOydeHus B 6 kiacce:

YucaanBbIYMCICHUSA

3HaTh W TIOHMMAaThb TEPMHUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BHAAMHU 4YHUCENI H
criocobamMu WX 3amucH, NEPeXOoauTh (€CIU 3TO BO3MOXKHO) OT OJHOM (POpMBI 3amucu
YyHUCIIa K IPYrou.

CpaBHUBATHUYTOPSIOYMBATHIICIIBICUNCIIA,00 IKHOBEHHBICHUIECSITUUHBICIPOOH,
CpPaBHUBATh YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BrInonHsATh, codeTass yCTHbIE U MUCbMEHHBICTTPUEMBI, apuMeTHUIeCKueIeHCTBUS
C HATypaJdbHBIMU W NEIBIMU YUCIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMU JPOOSMHU,
MTOJIOKUTEIBHBIMU U OTPULATEIBHBIMU YU CIIAMMU.

BpruuciiaTe 3Ha4Y€HUsI YUCIIOBBIX BBIPAKECHUM, BBINOJHATH NMPUKUIKY U OLIEHKY
pe3yIbTaTaBbIUUCICHUM, BEITIOIHATHIIPEOOPA30BAHUSUNUCIOBBIXBEIPAKECHUIHA ~ OCHOBE
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJIMHATHOW MPAMOMN C COOTBETCTBYIOIIUM €U YHCIOM U
n300pakaTh YMClIa TOUKAMU Ha KOOPJAMHATHON MPSAMOM, HAXOAUTh MOIYJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBHOW CUCTEME KOOPAMHAT C KOOPAMHATAMU ATOM
TOYKH.

OxpyTrasThlLEIbICYNCIaNACCATUIHBIEAPOOU, HAXOAUTHITPUOTNKEHUS YU CEN.

YucaoBblen0yKBEeHHbIEBHIPAKEHU S

[Torumatre u ynoTpeOssTh TEPMHUHBI, CBSI3aHHBIE C 3aMHCBI0 CTETNCHU YHCIA,
HAaxXOJUTh KBajpaT M KyO 4dHCIIa, BBIYUCIATH 3HAYCHHUS YKCIOBBIX BBIPAKCHHH,
coAep KalruX CTEICHHU.

[Tonp3oBaThCANMPU3HAKAMUICTUMOCTH, pacKIabIBaThHATYpaIbHbICUHCIIaHA
MPOCTHIE MHOKUTEIH.

[Top3oBaThCAMACIITAOOM,COCTABISITHITPOIIOPIIUUHOTHOIIICHHUS.

Hcnons3oBaTh OyKBBI JJ11 OOO3HAUCHMS] YHCET TPH 3alMCH MaTeMaTHYCCKHUX
BBIpQKCHUN, COCTABIATh OYKBEHHBIC BBIpAXEHUS W (OPMYJIbI, HaXOIUTh 3HAYCHUS
OYKBEHHBIXBBIPAKECHUH,0CYIIECTBIISATHEOOX0IMMBICTIOICTAHOBKHHUIIPEOOPA30BaAHUS.

HaxonuTbHEn3BECTHRINKOMIIOHEHTPABEHCTBA.

PenieHueTrekcTOBBIX321a4

PemaTeMHOTOIIIarOBBHIE TEKCTOBBIE3aJaUNaAPUPMETHICCKUM CTIOCOO0M.

Pemiate 3amauu, cBsi3aHHBIE C OTHOLIEHHWEM, MPONOPLUHUOHATBHOCTHIO BEJIWYUH,
MPOLIEHTaMU, PEIIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOU U MPOLEHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIUYUHBI: CKOPOCTbD,
BpEMsl, pacCTOSHHE, II€HAa, KOJMYECTBO, CTOUMOCTb, MPOU3BOJMTEIIBHOCTb, BpEMS,
o0béMa paboThl, UCHONB3YsSd apudMeTHYeCKUe JEUCTBUS, OLEHKY, MPUKUIKY,
MOJIb30BATHCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CocTaBisIThOyKBEHHBIE BEIPAXKEHUSATIOYCIOBUIO3a/1au H.
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N3BnekarbuHdopMainio,pecTaBlIeHHYOBTa0IUIIAX, HATUHEHHON,CTOI0UaTON
WIM  KPYroBOMl  jAMarpamMmax, HMHTEPIPETUPOBATh MPEJICTABICHHbIE JIAHHBIE,
HCIIOB30BaTh JAaHHBIE IIPU PELICHUM 3aa4.

[IpencraBnars uHOpPMALUIO C MOMONIbIO TAaOMUL, JUHEHHON U CTOJIOYATOU
uarpamm.

Harasanasireomerpus

[IpuBonuTh mNpUMEPHl OOBEKTOB OKPYXKAIOLIEIO0 MHpA, HUMEIIMUX (opMy
M3YYEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX UTYP.

N300paxkaTh ¢ MOMOILBIO [UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare M3ydeHHbIE IJIOCKME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHbIE (PUTYPBHI.

[Tonb30BaThCS TEOMETPUUYECKUMHU TMOHATUSIMH: PaBEHCTBO (QUIYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYK0 C CHMMETPHUEH: OCb CUMMETPHUHU, LIEHTP
CUMMETPHU.

HaxonuteBeTMUMHBIYTII0BU3MEPEHUEMCIIOMOIIBIOTPAHCTIOPTUPA, CTPOUTH YT JIBI
3aJJaHHOW BEJIMYMHBI, I0JIb30BAThCs IIPU PELICHUU 3a1a4 TPajyCHOW MEpOU YIJIOB,
pacro3HaBaTh Ha YePTEkKax OCTPBIN, IPIMOU, pa3BEPHYTHIA U TYIIOU YTJIbIL.

Beluncnare  JUIMHY JIOMAaHOW, IIEPUMETP MHOTOYIOJBHHKA, I0Jb30BATHCA
€IUHULIAMU WU3MEPEHUs UIMHBI, BBIPAXKATH OJAHU EIMHMIBI U3MEPEHUSA JIMHBI 4epes
Ipyrue.

Haxonute, uCnonb3ys 4YepTEKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXAY IBYMs
TOYKaMH, OT TOYKH A0 NPSAMOM, UIMHY IIyTH HA KBaJAPATHOU CETKE.

BbraucnsaTs miomanb Guryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOJIb30BATh
pa30MeHNEeHAPSIMOYT OJIbHUKH, HApaBHBIE(PUTYPbI,IOCTPAaUBAaHUEAO  MPSIMOYTOJIbHUKA,
I10JIb30BaThCsl OCHOBHBIMU €IMHULIAMU U3MEPEHHUs IUIOAAH, BEIPAXKATH OJHU €IUHULIBI
U3MEPEHUA IJIOIIAH Yepe3 IPYyTHE.

Pacno3HaBaTh Ha MOAENAX M H300pAKEHUSX MUPAMHUIY, KOHYC, LMIMHIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300parkaTbHAKIETYATONOYMArenpsiMOyT0JIbHBIHTIApAIIICIICTIATIC].

Bbruncnsate 00b€M NpAMOYTOJBHOTO Mapajuiesienunena, KyOa, I0JIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PematbHeECIOKHBIE3a1aUMHAHAX 0K ICHUET€OMETPUIECKU X BEJINYNH B
IIPAKTUYECKNUX CUTyaLHsAX.
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TEMATHYECKOEIIVTAHUPOBAHHUE

5 KUIIACC
HanmenoBanuepasnena |KonudectBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCSI
(Temsl) Kypca 4acoB coziep>KaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;
JleiicTBUsICHATYpalIbHBIMU CUCTEMACUHCIICHUS. | MPeAIaraTbuo0CyKIaThCIOCOObIYNOPSI0UYNBAHUSIUYNUCET.

qucCJIaMu

Psn HaTypanbHbIX
YHCEl.
Harypanbneiiipsa.
Yucno 0.
HarypanbHpieuncna
Ha KOOpJIAMHATHOMU
PAMOM.
CpaBHeHue,
OKpYTJICHHE

HaTypaJbHBIXYUCEIL.

Apudmerndeckre
JICUCTBHS

C HaTypaJbHBIMHU
yuciiamu. CBoiicTBa
HYJISTIPUCIIOKEHU N
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKCHUH.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.
HccaenoBaTbeBoiicTBaHaTypanbHOropsaaa,uncenOul npu
CJIOKEHHH U YMHOKECHHHU.

Hcnmonb30BaTh NPaBUJIO OKPYIJICHUS! HATYPAJIBHBIX YUCET.
BoinonusitbapupmernyecKueeiCTBUACHATYPAITBHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BBIPAXKEHUIN
COCKOOKaMUUOE3CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTEINEHU, MCII0JIb30BATHTEPMUHOJI0T HI0(OCHOBAHMUE,
MOKAa3aTeNb), BBIYUCIATH 3HAYEHHUS CTCIICHEH.
BbINOJIHATH NPUKUAKY M OLEHKY 3HAYEHHUMN YUCIOBBIX
BBIPAKCHU U, IPEJIAraTbUNPUMEHATHIPUEMBINIPOBEPKHU
BBIYHCJICHUM.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTEIbHOECBOMCTBOYMHOXEHHS; (POPMYIHPOBATH
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ITepemecturenbHOE
1 COYETATeIIbHOE
CBOMCTBACJIOKECHUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pasiokeHueuucna
Ha MHOXKUTECIIU.
Jlenenue
coctatkoM.I IpocTeie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10,3,9.

Crernens ¢
HaTypajibHbIM
IIOKa3aTEJIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJOK JIEUCTBHIM.
PenieHreTeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIPAKEHUTHA0CHOBECBONCTBAPU(IMETUYECKUXIEHCTBU .
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATHIMIIOTE3bI,OPMYIHPOBATHO000 LIICHUS T
BBIBO/IBI 10 PE3YyJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNS.
@opmMyJIMpPOBATH ONpPeAeJIeHUs ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHPOBATH U
NMPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUThOCTATKUOTIEICHUSI MHETIOTHOE
4acTHOE.

Pacno3zHaBaTbUCTUHHBIEUI0KHBIEBBICKA3bIBAHUS O
HATypAJIbHBIX YUCJIAX, HPUBOIAUTH PUMeEPHI U
KOHTPIIPUMEPBL, CTPOUTHBbICKA3bIBAHUANOTPULIAHNS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaTreMaTeMaTH4eCKHENPelJI0KeHUs
CIIOMOILBIOCBA30K «U», AN, «ECIIH. . ., TO. .. ».

Pemath TeKCTOBbIE 33/1a4u apU(PMETHUECKUM CIIOCOOOM,
HCII0JIb30BaTh3aBUCUM OCTHMEX1YBEINYNHAMU(CKOPOCTb,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIMUBATDH 3aBUCUMOCTH MEXy BEIMYUMHAMU,
CTPOMTH JIOTHYECKYIO IETIOYKY PACCYKIACHHM.
MoaeaupoBaThX0oIpelICHNA3a1a4MCIIOMOIIBIOPUCYHKA,
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JICUCTBUS,
HaJIBIDKCHUCH
MOKYIIKU

CXEMBI, TaOIHIIE.
IIpuBoaUTH,pa3dUpPaTh,0LlEHUBATHPA3INYHbICPEIICHMS,
3aMKCH PElIeHUI TEKCTOBBIX 3a/1ay.
KpuTtnyecknoueHuBaThIOIyYCHHBINPE3YIbTAT,
0CYLEeCTBJISATBCAMOKOHTPOJIb, IPOBEPSASIOTBETHA
COOTBETCTBHE YCJIIOBHIO, HAXOAUTH OIIUOKHU.
PemaTn3aiauncnomMonibonepedopaBceXBO3MOKHBIX
BapUaHTOB.
3HAKOMUTBbCACUCTOPHUEHPA3BUTUIAPUPMETUKH

Harnsgaasreomerpusi.
JIMHMMHA TUTOCKOCTH

12

Touka,npsamas,
OTPE30K,JTyY.
Jlomanas.
N3mepenueabl
OTpe3Ka,
METPUYECKUE

€ AMHULBI
U3MEPEHUSIJIUHBI.
OKpYXHOCTBUKPYT.
[IpakTnueckas
pabora
«IlocTpoenuey3zopa
U3 OKPYKHOCTEN.
VYron.IIpsamoi,
OCTPBIN, TyNIONHU
Pa3BEPHYTHINYTJIBL.
Nsmepenueyrnos.

Pacno3HaBaTbHauepTEIKAX,pPUCYHKAX, 0N CHIBATD,
UCTIOJIb3YSI TEPMUHOJIOTHIO, U300 PaKATHCIIOMOIIIbIO
YepTEKHBIXUHCTPYMEHTOB  TOUKY, IPSIMYI0,0TPE30K, Iy,
YT 0J1,JIOMaHYI0,0KPY’KHOCTb.
Pacno3HaBaTh,IPUBOAUTHIPUMEPBIOOHEKTOBPEATLHOTO
MHUpa,UMEIOITUX(POPMYH3YICHHBIX(PUT YD, 0LIEeHUBATBHUX
JIMHEWHBIEPA3MEPHI.
HMcnoab30BaThINHEUKYUTPAHCTIOPTUPKAKUHCTPYMEHTHI
JUISITOCTPOCHUSIMU3MEPEHUS : U3MEePAThINHYOTPE3Ka,
BEJIMYMHYYTJIA;CTPOUTHOTPE30K3aJaHHO N TUHBL, YT OJI,
3a/1aHHOMBEINYUHBI; 0TKJIAABIBATBIIUPKYJIEMPABHbBIE
OTPE3KHU,CTPOUTHOKPYKHOCTB3aJaHHOTOPaguyca.
N300pakaTbKOHPUTYpATUUTECOMETPUIECKUXDUTYD
M30TPE3KOB,0KPY>KHOCTEH, MXUaCTEMHAHETMHOBAHHON U
KJIETYaTONOyMare; mpeaiaraTh,0NUChIBATbHO0CYKIATH
CI0CO0BbI, AT OPUTMBITIOCTPOCHUSL.
Pacno3HaBaTbuM300paxaTbHAHEITMHOBAHHONN
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[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

KJIETYaTOMO yMarenpsMomn,0CTPhIil, YO, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BBI4M eI T IIMHBIOTPE3KOB,JIOMaHbIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBUCHUMOCTHUMEXYEANHUIIAMUMETPUIECKONCUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBaTbhurypbliKOHGUTypaLIuU, UCTIONb3YSI

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIEIPOOU

48

HpoOsb.IIpaBuibHbIC
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CioxxeHue u
BBIUNTAHNE
OOBIKHOBEHHBIX
npobeit. CMeanHas
Ipo0b. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIE TpOoOH.
PemenneTekCcTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MoaeaupoBaTbBrpaduueckoii,npeameTHoidhopme,
CITIOMOIIBIOKOMITBIOTEPATIOHSA TUSIUCBOMCTBA,CBS3aHHBIC C
0OBIKHOBEHHOM JPOOBIO.
YUnTaThu3anucbiBaTh,CPABHMBATHOOBIKHOBEHHBIEIPOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSITIOYUBAHUS JPOOCH.
HN300pakaTb0oOBIKHOBEHHBIEAPOOUTOUKAMH
HAKOOPAWHATHOUIIPSMOM ; HCI0JIb30BATHKOOPIMHATHY O
NPSIMYIO JIJIs1 CpaBHEHUs TpoOeH.

D@ opMyJIHPOBATH,3aANMUCHIBATHCIIOMOIIBIO0OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATENIO.
IIpencTaBasiTbCMENMIaHHYIOAPOOHBBUICHETTPABUILHOMH
BBIACJISTH LEIYI0 YacTh YUCIa U3 HEMPAaBUILHON ApOoOH.
BoinosHsAThapU(pMeTHYCCKUEICHCTBHS
COOBIKHOBEHHBIMUIPOOSIMU; IPUMEHATHCBOICTBA
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3aIa4UHAIPOOU.
[TpumeneHnneOykB
JUIS 3aIACH
MaTEeMaTUYECKUX
BBIPAKCHUIU
IIPEI0KEHUN

apupMeTUUECKUXICHCTBUMITIApAIMOHAIIN3AIIUU
BBIYKCJICHUM.
BbInoaHATHNPUKUAKYHOUEHKY PE3YIbTATABBIYUCICHUM;

NpeIaraTbUIPUMEHAThIPUEMBINPOBEPKUBBIYNCICHUN.

IIpoBoauTHLUCCIEAI0BAHUACBOUCTBAPOOLCH,ONTUPASICH
HAYHUCJIOBBIEOKCIIEPUMEHThI( BTOMYHCIIECTIOMOIIIIO
KOMITHIOTEPA).
Pacno3HaBaTbUCTUHHBIEUIIOKHBIEBBICKA3bIBAHUS
0JIpOOSX, IPUBOAUTHIPUMEPLINKOHTPIIPUMEPHL, CTPOUTH
BbICKA3bIBAHUSIMOTPUIIAHUSIBBICKA3bIBAHUH.
PemaTbTeKCTOBBIE3a1aUH,COICPKAIIUEIPOOHBICTAHHBIC, U
3aJJaYMHAHAX 0K IEHUEYaCTULEIIOT OULIETIOT OIIOETOYACTH;
BbISIBJISITBUXCXOACTBAUPA3IUYHA.
MopaeaupoBaTbX0OApEIICHNU3a1a4UCIIOMOILIBIOPHUCYHKA,
CXEMBbI, TaOJIULIBI.
IIpuBOAMTH,pa30UPaTh,0LlEHUBATHPA3TUYHBICPEILICHNUS,
3alACUPEIICHUUTEKCTOBBIX3a/1a4.
KputuyecknoueHuBaTbIOIyYCHHBIMPE3YIbTAT,
OCYIIECTBIATECAMOKOHTPOJIb,IPOBEPSIIOTBET
HAaCOOTBETCTBUEYCIOBUIO, HAXOAUTHOIITUOKH.
3HAKOMUTBHCACUCTOPHUEIpa3BUTUIAPUPMETUKH

Harnsagaasreomerpusi.
MHOrOyrojapHUKA

10

MHOroyrojapHHKHY.
YeThIpEXyTroJIbHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuchIBaTh,MCMOJIb3YSITEPMHUHOJJIOT IO, U300PAKATH
CIIOMOIIBIOYEPTEKHBIXUHCTPYMEHTOBUOTPYKH,
MOJIEITUPOBATHH30yMAarUMHOTOYT OJTbHUKH.
IIpuBOAMTHIPUMEPBIOOBEKTOBPEATLHOTOMHUPA, UMEIOLITUX
(GbOpMYMHOTOYTOJIbHUKA, TPIMOYTOJIbHUKA, KBAIPATa,
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pabota
«Iloctpoenue
IPSAMOYTOJIBHUKA
C 3aIaHHBIMHU
CTOpOHaMU
HAHEJIMHOBaHHOMU
Oymare».
TpeyronapHuUK.
IInomane u
EPUMETP
NPSAMOYTOJIbHUKAN
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ AMHULBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOI'OYTOJIbHAKA

TPEYroJIbHUKA, 0Ll HUBATBUXJINHEHHBIEPA3MEPHI.
BuruncJsiTh:IEpUMETPTPEYTOIBHUKA, IPSIMOYTOJIHUKA,
MHOTOYTOJIbHUKA; TIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYTONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.
CTpouTtbHaHETMHOBAHHOMMKIIETYATONOyMareKBaipaTu
MPSMOYTOJIBHUK € 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccnenoBaTbCBOMCTBANIPIMOYTOJbHUKA, KBAAPATAITYTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa u MPSIMOYTOJIbHUKA.
KoncTpyupoBatbMaTeMaTHyeCKHENPeI10KEHUS
CITOMOIIIBIOCBS30K«HEKOTOPBIN, « 110001 ». PacnozHaBaTh
VMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.
HccnenoBaTb3aBUCUMOCTBILIONIAIUKBAAPATAOTIIMHEI €TI0
CTOPOHBI.

Hcnoab30BaThCBOMCTBAKBAAPATHONCE TKUIIATIOCTPOEHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTrOJIBHUKH; COCTABJISATH QUTYPHI U3 KBaAPATOB H
PSAMOYTOJILHUKOB U HAXOJIUTh MX ILIOMIAb, Pa30HUBaTh
buUrypsl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh HX
IUIOIIAb.
BbipaxkaThbBEIMYUHYILIONMAIUBPAZTUYHBIXEAUHUIIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXY METPUYECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMeEpPaMU NPUMEHEHMsI TUIONIAIu U
nepuMeTpaBNpakTHYECKUXCUTyalusax. Pemars3agaun
U3pEATbHOMKU3HU, MPeAJIAraTbuo0CyKAaThpa3inyHble
CIoCo0bI pELICHUS 3a71a4

JlecsaTuuHbIEIPOOU

38

JlecaTHYHAS3AMUCH
npo0eit.CpaBHEeHME
JIECATUYHBIX
TpoOei.

JlenicTBus
CIECATUIHBIMHA
JPOOSIMH.
Oxkpyrienue
JIECATUYHBIX
TpoOei.
PenreHneTeKCTOBBIX
3a/1a4, CoJep KaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBaASITHACCATUUHYIOIPOOLBBUICOOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JECATUUHBIX IPOOCH.
H306paxkaThaecaTHUHBIEAPOONTOUKAMIUHAKOOPIUHATHOM
IIPSMOM.
BhISIBASITHCX0ICTBAMPA3THYUATIPABUTIAPUDMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsiMU, OOBSICHATH UX.
BoinosHATbapuPMETHIECKUEIECHCTBUACIECATUYHBIMU
IpOo0sSMU; BHINOJHATH NMPUKUAKYH OLEHKY pe3ysibTara
BBIYHCJICHUM.
IIpumeHsiTbcBOMCTBaAapUPMETUUSCKUXICHCTBUM

JUISl palliOHAIN3alMK BBIYUCIICHHIA.

[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.

IIpoBoauTHHCCIEA0BAHUSCBOUCTBICCATHIHBIXAPOOCH,
ONHUPasACh HA YHCIIOBBIC IKCTICPUMEHTHI (B TOM YHUCIIC
CIIOMOIIBIOKOMITBIOTEPA), BBIIBUTATHI MIIOTE3bIN
MPUBOAUTH UX 00OCHOBAHMS.
Pacno3naBaTbUCTUHHBICHIIOKHBICBBICKA3BIBAHUS
OAPOOSIX, MPUBOAUTHNPUMEPLINKOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BbICKA3bIBAHUM.
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PemaTbTeKCTOBBIE3a/1aUH,COIEPKAIINEIPOOHBICJAHHBIE, U HA
HAaXO0’KJICHHE YaCTH LIEJIOr0 U IIEJNO0T0 IO €r0 YacTH;
BBISIBJISITBUXCXOACTBAUPA3THYHUS.
MoaenpoBaThX0IpEIEHN3a1a4MCIIOMOLIIBIOPUCYHKA,
cxembl, Tabnuupl. [IlpuBoanTh, pazdéupars, OeHNBATH
pa3NuYHbIC PEIICHHUS], 3aITUCH PEIICHUI TEKCTOBBIX 3a/1a4.
OnepupoBaThApOOHBIMUYNCIAMUBPEATBHBIXKU3HEHHbBIX
CUTYaLUsX.
KputnyecknoueHuBATHIIONYUCHHBINPE3YIIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET
HAaCOOTBETCTBHUEYCIOBUIO,HAXOIUTHOITHOKH.
3HAKOMHUTBCACHCTOPHEpa3BUTHIAPUPMETUKI

HarnsaaasireoMeTpusl.
Temanduryps
BIIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxenue
MHOT'OTPAHHHUKOB.
Monenu
IPOCTPAHCTBEHHBIX
TEJL.
[IpsAMOYTOJIbHBII
napajuiejenunes,
ky0.Pa3BépTKHKYyOa

HITIapaIICIICIIMIICAA.

[IpakTueckas
pabora «Pa3BépTka
KyOa».

O06BEMKyYOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY:KalomeM
MHpe PsIMOYTOJIbHBIN MapaluieNenumne, Kyo,
MHOT'OTPaHHUKU,0MHMCbIBATh,MCI0JIb3YyITEPMHHOJIOTHIO,
OLICHUBATH JINHEIHBIE pPa3MEPHI.
IIpuBoaUTHIPUMEPBIOOHEKTOBPEATHEHOTOMUPA, IMEIOIITIX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesa,
KyoOa.

M300pakaTbKyOHAKIETIATOROYMATE.

HccaenoBath cBOiCTBA KyOa, MPSIMOYTOJIBHOTO
napajiesienunea, MHOTOIPAHHUKOB, UCTIOJIb3YsI MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenunena. MoaeanpoBaTbKyOunapasienenunes] u3
OyMaru u Mpo4rx MaTepuasioB, O0bACHATH CIOCOD
MOJICJIUPOBAHUS.
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IPsIMOYTOJIBHOTO
napajuiesienunea

HaxoauTbu3MepeHusl, BbIYHCIATHILIONIAIBIIOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe10BaTh 3aBUCHUMOCTh 00BhEMa Ky0a OT AJTUHBI €r0
pebpa, BBIABUTATH U 000CHOBBLIBATH I'MIIOTE3Y.
HabaroaaTh MIPOBOAUTHAHATIOT M MEKTYTTOHATUIMUA
TUIOIIAIUH00BEMA, TEPUMETPANTUIONIATUTIOBEPXHOCTH.
Pacno3HaBaTBLUCTHHHBICUIIOKHBICBBICKA3BIBAHUS
OMHOTOTpaHHUKAX, MPUBOAUTHIPUMEPBINKOHTPIIPUMEDHI,
CTPOMThBBICKA3BIBAHUSIHOTPUIIAHUSIBBICKA3bIBAHU.
PemaTb3agaunu3peaibHON KU3HU

[loBTOpEHHENOO00IICHHE

10

[ToBTOpEHUE
OCHOBHBIXITOHATHI
¥ METOJIOB Kypca

5 KJacca,
00001IeHEe3HAHU

BouruncjsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HaTypalbHbIEUNCIa,00bIKHOBEHHBIEUIECATUUHBIEAPOOH,
BBITIOJTHSATH MTPE0Opa30BaHUS YUCE.
Bri0upaTbCcnocodcpaBHEHUSYKCEIN, BBIUNCICHHM,
NMPUMEHSITh CBOiCTBA apU(METHUCCKUX JIEHCTBUMA

JUISl pallMOHATN3alK BEIYUCICHUIA.
OcymecTBIATECAMOKOHTPOJIbBBITOIHAEMBIXIEHCTBUIH
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4eCKUe3HAHUAISIPEIICHUA3a1aun3PYTUX YUeOHbIX
IIPEIMETOB.

Pemathb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCOOBIPEIICHN3a/1a41, BBIOMPATHPAIIMOHAJILHBI
CIocood

OBIIEE KOJIMYECTBO
YACOBIIOIIPOT'PAMME

170
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6KJIACC
HanmenoBanuepasnena |(KoanyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCSI
(Temnl) Kypca 4acoB coziep>KaHue
HatypanbHbieuncia 30 Apudmernueckue BoinosHsThapudmMeTHYecKkneeicTBUSICMHOTO3HAYHBIMU
NeUCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX

C MHOT'O3HAYHBIMH
HATypaJbHBIMU
ypciaaMu. YuciaoBblie
BBIPKCHUS, TIOPSIOK
JICUCTBUH,
HCIIOIb30BaHNE
cko00k.OKpyrieHue
HATypaJIbHBIX YUCE.
JlenuTenMuKpaTHbBIE
YHCia; HauOOIbIINN
OOIIHNI NEeNUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.
JenuMocTbCyMMBIN
IIPOU3BEICHUSI.
[enenue

C OCTaTKOM.
PemenneTekCcTOBBIX
3a71a4

BBIpOXEHUHN CO CKOOKaMU U 0€3 CKOOOK; BBIYUCIATD
3HAYeHUABBIPAKCHUHN,COACPIKAIUXCTCTICHH.
BbINOJHATH MPUKHAKY M OII€HKY 3HAYCHUI YHCIIOBBIX
BBIPOKCHU N, MPUMEHATHNPUEMBINPOBEPKUPE3YIIHTATA.
Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEITHLHOE U
COYETaTENIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacrpeeTuTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccsienoBaTh 4KCIIOBBIC 3aKOHOMEPHOCTH, ITPOBOJIUTH
YUCJIOBBIEIKCIIEPUMEHTHI, BHIIBUTAThbHOOOCHOBBLIBATH
THIOTE3HI.

dopmyJHpoBaThH oNpe/eeHusl ISTUTEIS U KPaTHOTO,
HauOOJIBIIIEr0 OOIIETO JIEIUTENIS 1 HAaUMEHBIIIETO O0IIIETro
KpPaTHOT0,lTPOCTOrOMCOCTABHOTOUYHCEN; UCTIOIB30BaATHITH
MOHATHS IPU PEIICHUN 3a7a4.

IIpuMeHSIThAJT OPUTMBIBBIYHCICHUSIHANO OJIBIIIET000IIETO
JIeTTATEIISI 1 HAUMEHBIIIETO O0IIEero KPaTHOTO JABYX YHCE,
aNTOPUTM PA3JI0KECHUS YUCiIa Ha TPOCThIC MHOKHUTEIIH.
HcciienoBaThyCIOBHAACTUMOCTHHA4 6.
HccaenoBarpb,00CcyK1aTh,pOPMYIHUPOBATHH
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000CHOBBIBATbBbIBOI0YETHOCTUCYMMBI, TPOU3BEICHUS : IBYX
YETHBIX YUCEIL, IBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO
YHCEJL.
HccnenoBaTbeBOMCTBALCIMMOCTUCYMMBIUIIPOU3BEICHUS
YHUCel.
IIpuBOAMTHIIPUMEPBIUNCEIIC3aTAHHBIMUCBOMCTBAMH,
PacIo3HABATbBEPHbICHHEBEPHbICYTBEPKICHUSA
OCBOMCTBAX4uCeIl, ONPOBEPraTbHEBEPHBICYTBEPKIACHUS C
MTOMOIIBE0 KOHTPIIPUMEPOB.
KoncTpyupoBarbMaTeMaTH4eCKHETIPEAI0KECHUS

C MOMOIIIBIO CBA30K «H», KUAJIN», ECJH..., TO...».

PemaTh TEKCTOBBIE 3a/1a4d, BKIIOYAIOIINE TTOHATHS
JTETUMOCTH,apU(HPMETHIECKUMCTIOCOO0M, UCTIONB30BaTh
nepedop BceX BO3MOKHBIX BApUAHTOB.
MopeupoBaThX0APECIICHUA3aIAYUCIIOMOIIBIOPHUCYHKA,
CXEMBI, TAOIUIIBI.
IIpuBoaAUTH,pa30MpaTh,0lIeHUBATHPA3TNYHBICPCIICHUS,
3aIMCHU PEIIEHUN TEKCTOBBIX 3a/1a4.
KpurnuyecknoueHNBaTbIOIYYCHHBIMPE3YIIbTAT,HAXOAUTh
OIHMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET
HACOOTBETCTBUEYCIIOBUIO

Harnsnnasreomerpust. 7 [lepniennukynspaeie | Pacmo3dHaBaTbHauYepTEKAX,pUCYHKAXCIYYauB3aUMHOTO
[IpssMbIeHa TNTIOCKOCTH psIMBIE. PAacMoJIOKEHHS JBYX MPSMBIX.
[lapannenbHble N300paxkaTbCIOMOLIbIOYEPTEKHBIXMHCTPYMEHTOB
IIPSMBIE. HaHEJIMHOBAaHHOMMKIIETYATOMOyMare iBenepeceKkaronmecs
Paccrossanemexny MpsIMBIE, BE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JBYMSTOUKAMH, NEePHEeHIUKYIISPHYIOIAHHOM.

OTTOYKUJONPAMON, IIpuBoauTH NpUMePHI NAPATUIETBHOCTH U

JUTMHA MapuipyTa NEPHEHAUKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.

HaKBaJpaTHOMCETKE Pacno3naBaTbBMHOIOyroJIbHUKAXIEPIICHAUKYIISIPHBIEH
napaJuiesnbHbie cTOpoHbl. M300paxkaTh MHOTOYTOJIBHUKUC
napajiyieIbHbIMU, IEPIEHAUKYIIPHBIMU CTOPOHAMH.
HaxoauTh paccTosHre MEXIY IBYMs TOUKAMHU, OT TOUKHU
JONPSMOM, JUTMHY Ty THHAKBAIPATHOMCETKE,BTOMUHCIIE
UCIOJIb3YS LIUPPOBBIE PECYPCHI

Jlpobu 32 OOBIKHOBEHHAS CpaBHMBaTHUYNOPAI0YMBATHIPOOH, BLIOMPATHCIIOCO0

Jpo0b, OCHOBHOE
CBOMCTBO JIpoOH,

COKpareHue1pooeii.

CpaBHeHue u
YIOPSIOYHBAHUE
TpoOei.
JlecatuanbpieipoOu
U METpUYeCKasi
cucTeMa Mep.
Apudmernaeckre
JIEUCTBUS
COOBIKHOBCHHBIMH
U JCCATUYHBIMH
JTPOOSMH.
OTHollIeHHE.
JleneHueBgaHHOM

CpaBHEHUSAPOOEH.

IlpeacTaBasiTh AeCATUYHBIC APOOHU B BHJI€ OOBIKHOBEHHBIX
Tpo0eOOBIKHOBEHHBICBBHICICCATUIHBIX, HCIOJb30BATH
IKBUBAJIEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, MPU BbIYUCICHUAX. MCMm0Ib30BaTh ACCATUYHbBIC
JpoOH Mpu NMpeoOpa3z0BaHUK BEIMYHH B METPUUECKONCUCTEME
Mmep.

Boinonusitbapupmernyeckue1eic TBUA
COOBIKHOBEHHBIMHUHICCATHIHBIMUIPOOSMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC APOOH, BBITIOHATH
npeoOpazoBaHus aIpobdeH, BLIOMPATH CIOC00, MPUMEHATH
cBOiicTBaapu(hMETHICCKUX ASHCTBUI IISIPAITIOHATH3AIIUH
BBIUMCJICHUM.
CocTaBJAATHOTHOIICHUSUITPOTIOPIIUN, HAXOAUTH
OTHOIIICHHUEBEINYHH,ICTUTHBEIMYMHYBIaHHOM
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OTHOIICHUHU.
Macmra0,
POTIOPLIUSL.
[TonsaTHenpouexTa.
Breruucnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMUYHMHBITIOEE
MPOLICHTY.
PenienneTexkcToBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrueckas
pabora«OTHOIIEHHE
JUIUHBI OKPYKHOCTH
K €€ TuamMeTpy»

OTHOIIICHHH.
HaxoauTb3KcnepuMeHTAIbHBIMITY TéMOTHOIICHHUEIJTHHBI
OKPYKHOCTHU K €€ I1uaMeTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOLIEHUE BEIMYHH,
HAXOMTHMAaCIITa0ITaHa, KAPTHIMBEIYHCIIS THPACCTOSHUS,
UCIIOJIb3Yys MacITal.

OO0BACHATD,YTOTAKOCTIPOIICHT, yIIOTPEOISITHO00POTHIPEUN CO
CJIOBOM «IPOLEHT». BbIpa:kaTh NpOLEHTHI B APOOSIX U ApoOH B
NPOIICHTAX, OTHOIIIEHUE JIBYX BEJTUYHH B ITPOIICHTAX.
BBIYHCJIATH TPOIEHT OT YKCIIA U YHUCIIO 110 €T0 MPOIICHTY.
OKpYrJIATHAPOOUUTIPOIICHTHL, HAXO U THIIPUOIFKEHUS YHCEIL.
PemaTs3agaumHavyacTu, NpOIIEHTHI, IPOTIOPIIHH,
HaHAXO0XKACHUEAPOOH(MPOIIEHTA )OTBETNYMHBIMBEIIMYHUHBI T10
e apobu (TmporeHTy), Apodu (IporeHTa), KOTOPhIH
COCTAaBIIET OJIHA BeJIMUKHA OT Jipyroil. [IpuBoanTs,
pa3dupaTh, OLIEHUBATDH PA3IMYHBIC PEIICHUS, 3aHCH
pELIEHU TEKCTOBBIX 3a/1a4.
N3BaexkaTbuH(OPMANUIOU3TAOTUITU AT PAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JAaHHBIC,

OTpeeNATh HauOoJIblIee U HaUMEHbIIIEe
U3IMPECTABICHHBIXJAHHBIX

Harnsgaasreomerpus.
Cummerpus

OceBasicumMmeTpusl.
LenTpanbHas
CUMMETPUSL.

Pacno3HaBaThbHaUYEePTEIKAXUU300PAKCHHUAX, H300PAKATH OT
PYKH, CTPOUTH C TIOMOIILI0 HHCTPYMEHTOB (UTYPY (OTPE30K,
JIOMaHYI0, TPEYTOJbHUK, MPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHYHBIX
duryp.
[IpakTnueckas
pabota«OceBast
CUMMETPHSI.
Cummerpus

B IIPOCTPAHCTBE

OKPYXHOCTb ),CHMMETPUYHYIOAaHHOMOTHOCUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCUTEIBHONPSMON; KOHCTPYHMPOBATHI€OMETPUUYECKUE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOLIBIO IIU(PPOBBIX PECYPCOB.
HccaenoBaTbCcBoiicTBau3y4eHHBIX(UTYP,CBSI3aHHBIE
CCUMMETPUEN, UCTIONB3YAIKCIIEPUMEHT, HA0II0IEHNE,
MOJIEIMPOBAHUE.
O00CHOBBIBaTh,0IPOBEPTATHCIIOMOIILIOKOHTPIIPUMEDPOB
YTBEPXKACHUSA O CUMMETPHUH PUTyp

BripaxkeHusicoOykBamu

[IpumeHeHneOyKB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAXKECHUU U
MPEUTOKECHU M.
bykBeHHbIE
BBIPKCHUSU
YHUCJIOBBIC
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKJIEHUE
HEU3BECTHOTO

Hcnonb30BaTh0yKBBII10003HAUCHUS UM CEIT, TPU3ATTUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPQ)XEHUS 110 YCIOBUIO 3aa4H.
HccienoBaTbHECTOKHBIEUNCIOBBIE3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIUCH.
BbIuncsiThYNCIIOBOE3HAYECHNE0YKBEHHOT OBBIPAKCHUS
pH 33JaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NPSMOYTOJbHUKA,KBaAPATA; JNIMHBIOKPYKHOCTH, IIJIOIIAIH
KpyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmyram.

CocTaBiasaTh (GOpMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY

BEJIMYMHAMHU: CKOPOCTb, BPEMSI, pPACCTOSHUE; 1ICHA,
KOJINYECTBO,CTOMMOCTh;IPOU3BOIUTEIILHOCTD,BPEMS,00bEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTbHEN3BECTHBIKOMIIOHEHTAPU(PMETHIECKOTO
NEeUCTBUA
Harnsgnasreomerpust. 14 YeTbIpEXYTroJIbHUK, MN300paxkaTbHaHEIMHOBAaHHOMMKIIETYATOROYMAre ¢
QUrypsIHaNIOCKOCTH IIPUMEPBHI VICIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTIOJIBHUKY C 3aJaHHBIMU CBOWCTBAMU:
[IpsAMOyTronbHUK, C NapaJlJICIbHBIMU, NIEPIICHAUKYIIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JHarOHAJIEH.
H3mepenneyrinos.
Bunnl
TPEYTOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyIIbl
IIEpUMETpa U
IJIOIIAIH
PSIMOYTOJIBHUKA.
[Tpubnmxénnoe
V3MEPECHUEIIOMAIN
buryp.
[IpakTueckas

CTOPOHAMH, TPSIMBIMUYTIIAMHUUJIP.,PABHOOEIPEHHBIN
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTbHATPEYTONBLHUKNA. OOOCHOBBIBATH,0NPOBEPraTh C
MIOMOIIbIO KOHTPIIPUMEPOB YTBEPKIACHHUS
ONPSIMOYTOJIbHUKE,KBA/IpATE, PACIIO3HABATBBEPHBIC HEBEPHBIE
YTBEPKICHUA.
N3MepATHHCTPOUTHCIOMOILIBIOTPAHCIIOPTUPAYTIIBI, B

TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCMO3HABATbOCTPHIE, IPSMBIEC, TYIIbIE,pPA3BEPHY THICYTJIbI.
Pacno3naBaTh, 1300paxaThb OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYTIOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.
BhryucasgTbiepuMeTpMHOIOYTOJIbHUKA, TIONIAb
MHOTOYTOJIbHUKAPa30NEHUEMHATTPSIMOYTOJIbHHAKH,
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pabora«Ilnomann
KpyTra»

HapaBHBIEPUTYPBL,UCIIOIH30BATEMETPUUECKUEETUHULIBI
U3MEPEHUS JUIMHBI U TUIOLIAIH.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
wiouaieitHakiaeTyaTooymare, mpuOInKEHHOCU3MEPEHHUE
JUIMHBI OKPYKHOCTH, IIJIOIIAIA Kpyra

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBICUNC]IA

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpUYeCcKast
UHTEPIPETALIHSI
Moy HucnoBble
MIPOMEKYTKH.
ITonoxxutenpHBICH
OTpUIATETbHBIE
yucna. CpaBHEHUE
ITOJIOKUTETLHBIXH
OTPUIATEIbHBIX
YHCell.
Apudmernaeckre
JICHUCTBUS
CIIOJIOKUTCIBHBIMU
U OTpHUIIATEILHBIMHU
YHUCIaMU.
PemenneTekCcTOBBIX
3a7a4

I[IpuBOAMTHIPUMEPBINCIIOIH30BAHUSIBPEATILHONKU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCET.

HN300pakaTh 11e71bI€ YKCIIA, TTOJTOKUTEIIBHBIC U
OTPHUIIATEJIFHBIC YHUCIIa TOYKAMH Ha YHCIIOBOU MPSIMOA,
HCMOJIB30BATh YHCIIOBYIO MPSAMYIO /ISl CPAaBHEHUS YUCEIL.
IIpuMeHATHIPABUIACPABHEHUS, YIIOPAI0YUBATHIIEIIbIC
YKCJIa; HAXOAUTh MOIYJIb YHCIIA.

(I)OpMy.TII/IpOBaTbl'lpaBI/l.]'laBLI‘II/ICJICHHSICHOJIO)KI/ITGHBHBIMI/I 141

OTPULIATENILHBIMHU YHCIIAMHU, HAXOAUTH 3HAYECHUSIUYMCIIOBBIX
BBIPAXKEHHU U, COJIEPKAINX JIEUCTBUSA
CIIOJIOKUTEIbHBIMUMOTPULIATEbHBIM YU CIIAMMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS 1 YMHOXCHUS

JUTSl TIpeoOpa3oBaHus CYMM U MPOU3BEICHUN
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[IpencraBiieHuEeIaHHBIX

[IpsamoyronpHas
CUCTEMAKOOPIUHAT
Ha TUIOCKOCTH.
KoopaunaTteiToukn
Ha TUIOCKOCTH,
a0crcca u
OopJuHaTAa.
CronbuaTsien
KpPYTOBBIC
JMarpaMMBl.
[IpakTrueckas

pabora«lloctpoenue

JarpaMm».
PenreHneTeKCTOBBIX
3a/1a4, CoJepIKaIInx
JTaHHBIE,

O0BACHATHUMLTIOCTPHPOBATHIIOHA THETIPSIMOYTOJILHOM
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOpAHHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETUPOBATH JJaHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpaMmmbel. Ucnosib3oBaTh HH(pOPMALMIO,
peACTaBICHHYIOBTA0IHUIIAX, HaHarpaMMaxX IJIpeICHUsI
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU

IIPEICTABICHHbBIE
B TA0JIMIaX U
HaJuarpaMmmax
Harnsnnas reomerpust. [IpsAMOYTOJIbHBII Pacno3HaBaTh Ha yepTexax, pUCyYHKax, ONMCHIBATH
OuUrypsIBIIPOCTPAHCTBE napasulesIenuIe], nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PaxKaTh UX

Ky0, mpu3Mma,
UpaMuIa,KOHYC,
WIAHJIP, T3P U
cepa.
N3o0paxenue

OTPYKH,MOAeJINPOBATHU30YMAaru, JIaCTUIINHA, IPOBOJIOKU U
np. llpuBoauTs mpuMepbl 0OBEKTOB OKPYKAIOIIETO MUPA,
UMEIoIUX (OPMBbI HA3BAHHBIX TEJL.
Hcnonb30BaThTEPMUHOJIOTHIO: BEPIIMHA, PEOPO,TPAHD,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOTOI'PaHHUKOB,
UJIUHIpAuKOHYCA.
[IpakTnueckas
pabora «Co3nanue
MOJIEJIeN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;

€ AMHULIBIN3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJIBHOTO
napajuieienuneaa,
Ky0a, hopMyJIbI
00BEMa

N3yuaTh,ucnonb3ysKCepuMeHT, Ha0I0IeHIE, U3MEPEHHE,
MOJIEJIMPOBAHKE, B TOM YHCJI€ KOMIIBIOTEPHOE, U ONMCHIBATH

CBOICTBA HA3BAaHHBIX TEJI, BHIAABJIATH CXOACTBA UPA3JINYHUA:
MEXKIy NUPAMUAON U MPU3MOM; MEXKIY HUINHIPOM, KOHYCOM

U I1apOM.
Pacno3naBaTbpa3BépTKkunapaienenumnena,kyoa, qpu3Msl,
NUPaMH/Ibl, KOHYCa, HWINHAPA; KOHCTPYMPOBATh JaHHbIC
Tena u3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.
Co3naBaTbMOI€TUIIPOCTPAHCTBEHHBIX(UTYp(M30yMar,
MPOBOJIOKH, TUIACTHIIMHA U JIP.)

I/I3MepﬂTbHaM02]e.]'lﬂX:)IJII/IHBIpé6CpMHOFOFpaHHPIKOB, ANaMCETp

mrapa.

BoiBoanTH(OpMYTyoOBEMANIPIMOYTOIBHOTO
napajuliesieIuIe/ia.

Boruncisite o popmyaam: 00bEM MPAMOYTOJIBHOTO
napaJiIeIeIuIIe 1a,Ky0a; uCI0JIb30BaThe AMHUIILIN3MEPCHHS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaJijIeIICIUIICIOB; pelaTh3a1auuCPeabHBIMUIaHHBIMH

[ToBTOpEeHUE,000011ICHNIE,
CHCTEMaTH3aIIH

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
MMETOJIOBKYPCOBS U
6 KJIacCOB,
000011IeHNE U
cUCTEMaTHU3alus
3HAHUU

BbI4uCIATh 3Ha4CHUS BBIPAXKECHUM, COJEPIKAIIUX
HaTypaJbHbIC,IENBIE, IOJIOKUTEbHBICHOTPUIIATEIIbHBIE
YKciia, 00OBIKHOBEHHBICUICCATUIHBICIPOOH, BHITIOTHSTh
npeoOpa3oBaHus YUCE U BhIPAKEHU.
Br10upaTbCcnoco0CcpaBHEHUAYNCEIL, BBIYUCIIEHNM,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCHUCTBHMA
JUISL pallMOHAIN3AI[MU BIYUCIICHUN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4eCKHEe3HAHMA IS PEIICHUA3aAaun3APyTUX
IIPEAMETOB.
Pemarb3agaunpa3zHbIMHCIIOCO00aMH,CPABHUBATDH, BHIOMPATH
CIoCOo0bI PELICHUS 3aJauH.
OcyuiecTBIATHCAMOKOHTPOJIbBHITOIHAEMBIXAEHCTBUITU
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO 170
JACOBIIOITPOTPAMME
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OEJIEPAJIBHASAPABOYASIIPOITPAMMAYUEBHOI'OKYPCA
«AJITEBPA»B7-9KJIACCAX

HOACHUTEJIBHASA3SAIINCKA

Anrebpa sIBIsieTCS OJTHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 0Opa3oBaHMUS:
oHa oOecreyrBaeT M3yUYCHHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHUE HEOOXOJMMO ISl MPOJOJDKEHHUS 00pa3oBaHUS
UBIIOBCETHEBHOMKM3HU. Pa3BUTHE YO0 yHaIOMIUXCAHAYYHBIXTIPEACTABICHU I 0
MPOUCXOKACHUN M CYIIHOCTU airedpamdeckux aOCTpakiui, crnocode OTpaKeHHs
MaTeMaTHYeCKOM HAyKOW SIBJICHUUW M MPOLECCOB B TMPHUPOJEC U OOIIECTBE, POIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
dbopMUPOBaHNIOHAYYHOTOMUPOBO33PECHUSNKAYECTBMBITUICHU S, HEOOXOIUMBIX IsIaanT
arMuBcoBpeMeHHOMIIUppoBoMoOIiecTBe. I3yueHneanreOpploOecrieynBaeT  pa3BUTHE
yMEHUs HaOJI0JaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTUUYHOCTHU
MBIIICHHUS,, CIHOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBOBI, (OpMYyIHUpOBaTh yTBepkaAcHUs. OcBoeHHME Kypca anreOpbl oOecreurBaeT
Pa3BUTHE JIOTUYECKOTO MBIIIUICHUSI 00YUYaIOIIMXCSI: OHU HUCIONL3YIOT JEAYKTHBHBIE U
WHTYKTUBHBIC paccyxeHus, o0o01IeHne u KOHKPETHU3ALINIO,
abcTparupoBanrenanaioruro. OoydeHueanreopenpeanonaracT3HaYuTeIbHBIH00bEM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYUYarOIIUXCs, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SIBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUIeHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIEro
00pa30BaHUSIOCHOBHOEMECTO3aHUMAIOTCO ISP KATEITHHO-METOANICCKUCITMHIH:
«HucnanBeIIUCICHUS, « AJITeOpandeCKUEBBIPAKEHUS»,« Y pABHCHUSIMHEPABEHCTBAY,
«D@yHKuum». Kax1asu3stTuxcoaepxaTeIbHO-METOIMYECKUXIITMHUUPA3BUBACTCS Ha
NPOTSKEHUHU TPEX JIET U3YYCHUSI Kypca, B3aUMOJCHCTBYS C JAPYTUMH €ro JUHUSIMU.B
XOJIEU3y4YCHHUST YICOHOTOKYpPCAOOYUYAIOIIMMCS TPUXOAUTCS JIOTHUYECKU PaCCYXIaTh,
HCTIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBSI3M ¢ 3TUM B mporpamMmmy
yaeOHOro Kypca «Anredpa» BKIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jiellaXx MaTeMaTHYeCKoro oOpa3oBaHHUS M CIIOCOOCTBYIOIIHE
OBJAJICHUIO OOYy4YarolUMHUCA OCHOB YHHMBEpPCAJIBHOTO MAaTEMaTUYECKOrO SI3bIKA.
ConepkaTeTbHOMUCTPYKTYPHOMOCOOCHHOCTBIO  yU4eOHOTOKYpca«Anredpay  sSBISICTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanue TuHUM «YHCIa U BBIYKUCICHUS CIY>KUT OCHOBOM ISl JajdbHEUIIIETO
M3y4YEeHUsT MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTMYECKOTO
MBIIIJICHUS,, (OPMHUPOBAHUIO YMEHMS TMOJIb30BAaThCSA AITOPUTMAMH, a TaKkKe
MPUOOPETCHHUIO TIPAKTUYECKUX HABBIKOB, HCOOXOJMMBIX IS IOBCEIHCBHON >KH3HH.
Pa3BuTHENOHATUIOUYHNCICHAYPOBHEOCHOBHOT000IIIEr000pa30BaHUSICBA3aHO
CpallMOHAILHBIMUMHPPAIMOHATIBHRIMU YN CIaMU, pOPMUPOBAHUEMITPEICTABIICHU
OJIEMCTBUTEILHOMYHCIIE. 3aBEPIICHUEOCBOCHUAUYNCIOBOMIMHUMOTHECEHO K CpPEIHEMY
00111eMy 00pa30BaHUIO.
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ConepxkanueByxanre0pandecKuXINHUN—«ANre0pandecKUeBbIpaXKeHUSI MU
«YpaBHEHUSIT U HEPABEHCTBa» CHOCOOCTBYeT (DOPMUPOBAHHIO Yy OOYYAIOIINXCS
MareMaTH4ecKoroammnapara,Heo0XoAUMMOT OIS pEIIeHUA3a]auMaTeMAaTHKN, CMEKHBIX
MpeAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO 0OIIIEero
o0Opa3zoBaHusl Y4eOHBIM MaTepual TPYNIUPYETCs] BOKPYT PAMOHAIBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTPUPYET 3HAYCHHE MaTEMAaTHKW KaK s3bIKa ISl T[OCTPOCHUS
MaTeMaTH4eCKUXMO/IeJIeH,0lTUCAHUSTIPOIIECCOBUSBIICHUM peanpHOTOMUpa. B3anaun
o0y4eHUaNreOpeBXOAITTaKKEeJaTIbHENHIIIeepa3BUTUECAITOPUTMUYECKOTOMBIIILIICHUSI,
HEOOXOAMMOro, BYACTHOCTH, JISOCBOCHUAKYpCAa HMH(DPOPMATHKU,M OBJIa/IEHUEHABBIKAMU
NeyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUsI, CIOCOOHOCTEN K MAaTEMAaTUUYE€CKOMYTBOPUECTRY.

Conepxanue (QyHKIMOHAIBHO-rpadUueCKON JMHUU HAIEJICHO Ha TMOJIy4YeHHE
0o0y4JaromuMHICI3HAaHU O YHKITUAXKaKBaKHEHUIIIEHMaTeMaTHYECKOMMO1eTH TUISt
OTMHMCAHUSA W WCCIEJAOBaHUSI Pa3HOOOpPA3HBIX MPOIECCOB W SBJICHUNM B TPHUPOJAEC U
obmectBe. M3ydyeHue marepuana CocOOCTBYET Pa3BUTHIO Y OOYYaIOMIUXCS YMEHHS
UCIIOJIH30BaTh PAa3JIMYHBIC BhIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH — CJIIOBECHBIC,
CUMBOJIMYECKHUE, TpaduyecKre, BHOCUT BKJIaJ BOOPMUPOBAHUETIPEACTABICHUN OPOJIH
MaTEeMaTHK{ B Pa3BUTUH [IUBUIIN3AIUN U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOpPBIA BKIJIIOYAET CIEAYIOIIME OCHOBHBIE pasjieibl cojepxkanusa: «Yucma u
BBIUUCIICHUS», «ANITeOpandeCcKUEBBIPAKEHUS», « Y pABHEHUIMHEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YHMCIO YacoB, PEKOMEHJOBAHHBIX Ui M3y4YeHHUs: y4eOHOro Kypca
«Anrebpan,—3064acoB:B7kinacce—1024uaca(3uacaBHenento),B8kmacce— 102 vaca (3 yaca B
Henento), B 9 kimacce — 102 yaca (3 yaca B HEZENO).

COJEP KAHUEOBYYEHUSA

7 KIIACC
YucaauBbIYMCICHUS

JpoO6moObIKHOBEHHBIEHIECITHUHBIE, IEPEX00TOTHON (D OPMBIZATUCUAPOOEITK
npyroil. IloHsATHe panMOHAIBPHOIO 4YHCIA, 3alUCh, CpPaBHEHUE, YIOPSAOYUBAHUE
paIMOHANIBHBIX 4HceNl. ApudMeTHYecKue ACHCTBUS C pallMOHAIBHBIMU YHUCIAMHU.
Pemenue 3ama4 n3 peaibHON IPAKTUKHA HA YaCTH, HAa JAPOOH.

Crenenb ¢ HaTypaJibHbIM I[OKa3aTelieM: ONpeJAeNIeHHe, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OMpESICHHS, 3amuch OONbIMX uuced. [IpoleHThI, 3amuch
MPOIICHTOB B BHJE NpoOW W ApoOW B BHUAEC MPOIEHTOB. Tpu OCHOBHBIE 3a/aydl Ha
MPOLIEHTHI, PELICHHUE 3a]]a4 U3 pPeaJbHON MPaKTUKHU.

[IpuMeHeHue MPU3HAKOB JEIUMOCTU, PA3JIOKEHUE HA MHOXHUTEIH HaTypajdbHbBIX
quCen.

PeanbHbI€3aBUCUMOCTH,BTOMYHUCIIEIPAMASINOOPATHAS TPOTOPIIMOHATBHOCTH.
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AJiredpanyecKueBbIPaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOM. JlomycTuMble
3HaueHus nepeMeHHbIX. [IpeacTraBieHre 3aBUCUMOCTH MEXKAY BEIMYMHAMH B BUJE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOGpaszoBaHue OYKBEHHBIX BbIpaKEHU,
TOKJIECTBEHHO PABHBIE BBIPAKEHMSI, MPAaBUJIa IPEOOPA30BAHUS CYMM M NPOU3BEIECHUH,
MpaBUJIa PACKPBITUS CKOOOK M MPUBEEHUS MOJOOHBIX CIaraeMbiX.

CBoOICTBACTENIEHUCHATYPAIbHBIMIIOKA3ATEIIEM.

OpHounensl U MHOroujaeHsl. CrteneHb MHorowieHa. CroKeHue, BbIYMTAHHE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyIbl COKPAIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl U
KBaJparpazHocTU. PopMyIapa3sHOCTUKBAIPaTOB. Pa3nokeHnEMHOrouIEeHOBHA
MHOKUTEJH.

YpaBHeHUsIHHEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHs, MpaBUia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JInHeliHOeypaBHEHMECOTHOUIIEPEMEHHOM, YU CIIOKOPHEMIIMHEUHOT Oy PAaBHEH NS,
peuieHrne JIMHEMHBIX ypaBHEHMH. (COCTaBI€HUME YpPAaBHEHUN 10 YCJIOBHUIO 33/1auH.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
N0ACTaHOBKHU. [IpuMepsl pereHns TEKCTOBBIX 3a/1a4 C IIOMOILBI CUCTEM YPaBHEHHUM.

DOyHKIUA

KoopaunaraTouknnanpsmoil. HucnoBelempoMexKyTKU. PaccTossTHuEMEXK 1y IBYyM S
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpadukoB peanbHbIX 3aBUcuMocTed. [lonsitue Pynkuuu. 'paduk ¢pynkiuu. CpoiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'paduk dynakumm y = |x|. ['paduueckoe
pEIIEHUE JTUMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KJIACC
YucaanBbIYMCICHUS

Ksanparasriikopenbuzuncia.l lorstneoo MppalnoHaIbHOMYHKCIIE. [[ecaTuUHbIe
MPUONMKCHUST HMpPpAlMOHAIBHBIX umcen. CBoilcTBa apudMETHYSCKHX KBaJIpaTHBIX
KOpHEHN M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKEHUI M BBIYUCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

CreneHbclienbpIMIokazaTeaeMueécBoiicTpa. CTangapTHasi3auch4ucia.

AuredpanyecKueBbIPaAKEHUS
KBanpaTHbiii TpExuiieH, pa3fioKeHUE KBAAPATHOrO TPEXWICHA HA MHOXKUTEIH.
AnrebpanueckasipoOb. OCHOBHOECBOMCTBOANTeOpanyeckonipoou. CioxeHue,
BBIYMTAHUE, YMHOKEHUE, IeJIeHnealreopandeckuxapooeit. PaiimonanbHbIEBEIpAXKEHUS U
UX npeoOdpa3oBaHueE.
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YpaBHeHUsIHHEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Penrenue ypaBHEHHUM, CBOISIIUXCSA K JIMHEWHBIM U KBajgpaTHBIM. lIpoctenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTalvsi ypaBHEHUH C JABYMS NEPEMEHHBIMU U CHUCTEM
JIMHEVMHBIXYPAaBHEHUNCABYMANIEpEMEHHBIMU. [ [pUMepBIpEIICHUACUCTEMHEIIMHENHBIX
YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

PelieHreTeKCTOBBIX3a1aUaNTEOPANIECKUM CITOCOOOM.

HucnioBple HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTHh HEpaBEHCTB. JIMHEHHBIEHEPABEHCTBACOAHON mNepeMeHHON. CHucTeMbl
JIMHEVHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DyHKIUT

[Nonstuedynkunn.O0nacTbonpeaeIeHUTUMHOKECTBO3HAUCHU I (DYHKIINH.
CrnocoOb13aianusapyHKITHI.

I'padpux dynxunuu. YrenuecBoiicTBYyHkIuu mnoeérpaduky. Ilpumepsirpaduxon
(GyHKIIUH, OTpakaloUUX pealbHbIE MPOILIECCHI.

OYHKIMH,0NMHUCHIBAIOIIUETPIMY OO0 PATHY IOIPONOPLIMOHATBHBIE3aBUCUMOCTH,
ux rpapuxn. Oyukuun Y =x2y = X3y =V, y=|x|.I'paduueckoe pereHune ypaBHeHHil 1
CUCTEM ypaBHEHHUH.

9 KJIACC
YucJyan BbIYUCJIEHUA
PanmionanpHble umWcla, WPpANMOHAIBHBIC YHCIA, KOHEYHBbIE W OECKOHEUHBIC
JeCATUYHBIE TpoOU. MHOXKECTBO JEHCTBUTEILHBIX YHUCEII, IEUCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSMOI.
CpaBHeHUEIEHCTBUTEILHBIXUNCEI,apU (PMETHIECKHIE ICHCTBUS c
JIEHCTBUTEIBHBIMH YHCIIAMH.
Pa3Mepb100BEeKTOBOKP Y KAOIIETOMHUPA, NIMTEIIBHOCTHIIPOIIECCOBB  OKPYKAIOIIEM
MHUDE.
[TpubnmxEHHOE 3HAYCHWE BEIWYMHBI, TOYHOCTh NpuOMmmKeHus. OKpyrieHHe
yucell. [Ipuknika u OLeHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsIHHEPaBEHCTBA

JIuneiiHoe ypaBHeHHe. PemieHue ypaBHEHUH, CBOISIIUXCS K JIMHEUHBIM.

KBanparnoeypaBHenue. PerienneypaBHEHN M, CBOISIIMXCAKKBAIPATHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pemieHHsT ypaBHEHMH TPETbEM M UYETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUM. PelieHue TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHne c JAByMsl NEpeMEHHbIMU U ero rpaduk. PemieHue cucrem naByx
JIMHEMHBIXYPABHCHUNCIBYMSIIEPEMEHHBIMU. PellIeHHECUCTEMABYXyPABHEHU A, OJTHO
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U3 KOTOpBIX JIMHEIHOE, a Jpyroe — BTOpOHl creneHu. I'paduueckas WHTEpHpeTaLus
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

PelienreTeKCTOBBIX3a1a4NITeOPAMIECKUMCIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. PemeHue cucreMm
JUHEWHBIX HEPABEHCTB C OJHOM mepemeHHOoM. KBanpaTHbie HepaBeHcTBa. [ paduueckas
VHTEPIPETALAs. HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUN
KBanpatnunasdyuxius,eérpadukucpoiictsa.llapadona,KoopIMHATHIBE PILIUHBI
napaboJibl, 0OCb CAMMETPHUU MapadoJIbl.

Fpa(I)I/IKI/I(byHKLII/Iﬁ:y=/&x,y=/&x+b,y=k,y=x3;y:\/x;y= x|,
X

UUXCBOUCTBA.

YucaoBbIeNOCI€10BATEILHOCTUMIIPOTPECCH T

IlonsTne YHMCIIOBOM  MOCJIEAOBATSIBHOCTH. 3aJaHUE  ITOCJISIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMerpuueckas mporpeccud. Dopmynbl N-TO  YiIeHA
apupMETHIECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBI MTEPBHIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOrpPecCuil TOUKaMu
Ha KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA POCT. ClOXKHBIE
IIPOLICHTBHI.

INPEAMETHBIEPE3YJ/IbTATBI

[IpeameTHBIepE3YIbTaTEIOCBOCHUATIPOTrPAMMBIYYEOHOTOKYpCca K KOHITY OOYUYeHHUS
B 7 KJ1acce:

YucjiauBbIYUCICHUS

BrImoHATh, codeTasi yCTHBICH MUChbMEHHBICTIPUEMBI, apU(PMETUUSCKUEECHCTBUS C
palMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPpUEMBI BBIYUCIICHUS 3HAUYCHUN APOOHBIX BBHIPAKEHUM, COJIEPKAINX OOBIKHOBEHHBIE
1 JEeCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (OpPMBI 3amMcH uYucen K Apyrod (mpeoOpa3oBHIBATH
TECATUIHYIOIPOOHBOOBIKHOBEHHYI0,00IKHOBEHHYIOBIECATUYHYIO,BYACTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBaTbUYNOPAI0YNBATHPALIMOHAIIBHBICYHCIIA.

OKpyrJIsITh YcCa.

BbINONHATh NMPUKUAKY W OLIEHKY pe3yJibTaTa BbIYMCICHUH, OLICHKY 3HAY€HUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE JEUCTBUA CO CTENEHSMH C HaTypalbHbIMU
MOKa3aTeNISIMU.

[IpuMeHsAT, TPU3HAKU JETUMOCTH, Pa3I0KEHUE HAa MHOXUTEIW HaTypalbHBIX
quCen.
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PematbnpakTuko-OprUEeHTUPOBAHHBIE3a1a4H,CBA3aHHBIECOTHOLLIEHUEMBEIIMYMH,
NPONMOPLUOHAIIBHOCTBIO  BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHns 3a/1a4 C Y4ETOM OTPaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMATPUBAEMBIX
0OBEKTOB.

AJiredpanyecKueBbIPaAKeHUA

Hcnonrs3oBaThanrebpaniecKy0TepMUHOIOTUIOUCUMBOJIUKY, TPUMEHSTHEE B
MpoIlecCe OCBOEHUS YU4EOHOTr0 MaTepuarna.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXEHUW TIPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUsl IEJIOTO BhIPAKEHUS B MHOTOWICH MNPUBEICHUEM
MOJ00HBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyuiecTBIsATh Pa3I0AKEHUEMHOTOWICHOBHAMHOXKUTEIN CIIOMOIIBIOBEIHECEHUS 32
CKOOKHM OOIIero MHOXHUTENS, TPYNIUPOBKU CjaraeMbIX, MpUMEHEHUs (opmMyn
COKpAIIEHHOTO YMHOXEHHUS.

[TpuMeHAThIIPE0OPa30BAHUSIMHOT OUICHOB IS PEIIICHUAPA3IMUHBIX3a1au13
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaThCBONMCTBACTENIEHENCHATYPAIBHBIMUIIOKA3ATEIISIMU TS
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUsIMHEPABEHCTBA

PemratbnuHeitHbleypaBHEHUSCOHONIIEPEMEHHOM, IPUMEHAANPABUIANIEPEXOIa  OT
UCXOJTHOT'O YPaBHEHHUS K PAaBHOCUIIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIIO KOPHEM
ypaBHEHHUS.

[IpumensaTh rpaduuecKkue METOABbl NPH PENICHUU JIMHEHHBIX ypaBHEHUH W HX
CUCTEM.

[TonOupaTh mpuUMepHI NAp YKCE, SBISIONINXCA PEIICHUEM JTUHEHHOTO YpaBHEHUS
C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JBYMS
MEPEMEHHBIMH, TTOIB3YSCh TPa()UKOM, IPUBOIUTH MIPUMEPHI PEIICHUS YPaBHEHUS.

PemaTecucTeMBIIBY XJIMHENHBIXYPABHEHUKU CABYMANIEPEMEHHBIMUA, BTOM YK CIIC
rpaduyecku.

CocTtaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJyYEHHBIN PE3yJIbTaT.

DOYyHKIUU
N3obpaxxaTh Ha KOOPJAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpIMHATAM,JTY41,0TPE3KH, THTEPBAJIbI,3aMMCHIBATHYUCIOBBICITPOMEKYTKH Ha

anreOpanyecKoM sI3bIKE.
OTMeuaTbBKOOPAMHATHONIIIOCKOCTUTOYKUIIO3aJaHHBIMKOOPIMHATAM, CTPOUTH
rpaduku TUHEHHBIX QyHKIMH. CTpOoUTh TpaPuK PyHKUIHUH ) = |x|.

43



denepanpHaspabouasnporpamMmaMaremaTtuka. S—9kiaccbi(0a30BbIAYPOBEHB)

OnuceiBaTh C NOMOLIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEJIUYUHAMU:
CKOPOCTb, BpEMsl, PacCcTOsIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe3HaueHnep yHKIMUIIO3HAYEHUIOEEaPTyMEHTA.

[lonumaTte rpaduyeckuil cnocod TMpeACTaBICHUS U aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPAMMbI Yy4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

YucaauBblYMCJIeHUA

Hcnonp30BaTh HavaldbHbIE MPEACTABIECHUS O MHOXECTBE JIEMCTBUTEIIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS W BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOU MPSMOM.

[IpumMeHsTh MOHATHE apU(PMETUYECKOTO KBAJPAaTHOTO KOPHS, HAXOJUTh
KBaIpaTHbIE KOPHU, HCIOJB3YsS TMPU HEOOXOJUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPaXEHUN, COACPKAIIUX KBAJPATHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YHCEI ¢ TIOMOIIBIO JICCATUYHBIX ApOoOeH
U crerieHeit uucia 10.

AJiredOpanyecKreBbIPAKEHNSI

[TpuMeHSTHIIOHATHECTETIEHUCIICTBIMITOKA3aTENIeM, BRITIOTHATHIIPE0Opa3oBaHUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKIECTBEHHBIE IMPEOOpa3OBaHUS  PAIIMOHAIBHBIX  BBIpAKCHUHN
Ha OCHOBE IIPaBUJI JCHCTBHUI HaJ MHOTOYWICHAMH M aJIreOpandecKUMH JIPOOSIMH.

PacknanpiBaTbKkBapaTHBINTPEXYWICHHAMHOKUTEH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN [UISI PEIICHHS PAa3IMYHBIX 3a7ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKH.

YpaBHeHUsIHHEPABEHCTBA

Pemate nuHEWHBIE, KBaJpaTHbIE YpPaBHEHHUS U palMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM
quclie ¢ TNPUMEHEHHEeM TrpadudecKux TMpeNCcTaBleHni (yCcTaHABIMBAaTh, WMEET IH
YpaBHEHHE WM CUCTEMA YPABHEHUM pEILLICHUS], €CIIU UMEET, TO CKOJIBKO, U MIPOUee).

[lepexoauTh OT cnoBecHOW (OPMYIUPOBKM 3afaun K e€ anreOpanveckoi
MO/JIEITUCTIOMOIIBIOCOCTABIICHUYPAaBHEHU A LIIMCUCTEMBIYPABHEHUN, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MOJYYEHHBIN PE3YyIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs CPABHECHMS, OLICHKH, PEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOW M UX CUCTEMBbI, J1aBaTh rpaduyecKyro
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUT
[lonumaTe M UCHOJIB30BaTh (PYHKUMOHAIbHBIE TOHATHS U S3bIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAUCHUSI), OMNPEACNATh 3HaYeHUE (QYHKIUM [0 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.
CrpoutsrpadukudieMeHTapHbIX()YHKIHITBUIA:

y=",3=x2,y=x3,y=+x,y=|x|,0nACHIBATbCBONCTBAUNCIOBONDYHKIINH
X

noeé rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOrPAMMbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

YucaauBbIYMCJIeHUA

CpaBHUBATHU YOS AOYMBATHPALIMOHAIBHBIEUUPPALIMOHATbHBICUYHCIIA.

Beinonusate apudmeTndyeckue MEUCTBUS C pPAllMOHAIBHBIMM YHCIAMH, COYETast
YCTHBIE M TIMCbMEHHBIC MPHUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C UPPALUMOHAIBHBIMHU
YHCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIBIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh  JEUCTBUTENIBHBIE UWCJA, BBINOJHITH MOPUKUAKY pe3yJlibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsIMHEPABEHCTBA

Pemrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHs, CBOISAIIMECS K HUM,
npocTeiime 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiath cuctemsbl IBYX JIMHEHMHBIX YPaBHEHHU C IBYMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISETCS JIMHEUHBIM.

Pemath TeKCTOBBIE 3a7ja4K aAIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WA CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBoAUTH MPOCTEUIINE UCCICNOBAHUSA YPABHCHUNW W CUCTEM YPaBHECHHWH, B TOM
quclie ¢ TNpPUMEHEHHEeM TrpaduyecKux TMpeaCcTaBIeHUu (yCTaHABIWBATh, WUMEET JIH
YpaBHEHHE WIIM CUCTEMA YPABHEHUI PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaTs nuHeHbICHEPAaBEHCTBA, KBAJPATHBIC HEPABEHCTBA, U300pakaTh PEIICHUE
HEPABEHCTB HA YHCIJIOBOU NPSIMOM, 3alMCHIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSMOM, 3aIUCBIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTbHEPABEHCTBANPUPEILIEHUAPAZTAYHBIX 32124,

DOYyHKIUU
Pacno3HaBate (yHKIMH W3y4YeHHBIX BHUIOB. [lOKa3pIBaTh CXEMAaTHYECKH
PacCIIOI0KEHHECHAKOOPIMHATHONTIIIOCKOCTUTpahMKOB(D YHKITUUBHUAA: Y =#.X,

y=#Rx+ b,yzk,yzax2+bx+c,y=x3 ,y=vx,y=|x|B3aBucumocTH
X

OT3HAYEHUMKOI P (PUITMEHTOB,0NUCHIBATHCBOUCTBA(D YHKITUH.
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Ctpoutrb U wH300pakaTh CXEMAaTHYECKU TrpapuKd KBaJpPaTUYHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

PacnioznaBath KBaJgpaTHuuHyl0 (QYHKUIUIO 10 (opmyse, NPUBOAUTH HPHUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QUZHKH, TEOMETPHUH.

Yucs10BbICTIOCICI0BATEIBHOCTHHIIPOTPECCHM
Pacno3HaBaThapupMeTHUECKYIOUTE€OMETPUYECKYIONIPOTPECCUUTTPUPAZHBIXCITOCO0AX
3a1aHUs.
BbINOJTHATHBBIUMCIEHUSACUCTIONB30BAHUEM POPMYIIN-TOWIeHAApUPMETHIECKON U
FEOMETPUUECKON MTPOTrPECCHI, CYMMBI IIEPBBIX N YJIEHOB.
N300pakaTbuieHbINOCIE10BATEIbHOCTUTOYKAMUHAKOOPAMHATHOUTIIIOCKOCTH.
Pemrarb3anaun,CcBA3aHHBIECUMCIOBBIMUIIOCIE0BATEIbHOCTIMH, BTOMYKCIIE
3aJ1Ja4YMH3PEATbHOMKU3HHI(CUCTIONIb30BAHUEMKAIIbKY IS TOPA, IU(PPOBBIXTEXHOJIOTHA ).
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KJIACC
HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYUAIOITUXCSI
(Tembl) Kypca 4acoB coiep>KaHue
UrcliauBbIYMCIICHHUS. 25 [onstue CucreMaTn3npoBaTbM000ralIaThb3HAHUSA
PanronanbsHbIeUnCIa paMOHAIBHOTOYHUCHA. | 0000BIKHOBEHHBIXUAECATUUHBIXPOOSX.
Apudmernueckue CpaBHMBATB U YNOPSIA0YUBATH APOOH, TpeoOpa3oBbIBas
JEUCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C palMoHaIbHBIMU
yuciaamMu.CpaBHEHHE,
YIOPSIAOUYUBAHUE
palMOHAIBHBIXYHUCE.
CrernieHb
CHaTypaJbHbIM
ITOKa3aTeJIeM.
PenienneocHOBHBIX
3a/1a4 Ha Ipoow,
MIPOIIEHTHI
U3peaIbHON
MPAKTUKH.
[Ipu3HaKUAECIUMOCTH,
Pa3I0KEHUS

Ha MHOKUTEIIA
HaTypaJbHBIXUHCEIL.

OOBIKHOBEHHBICB/ICCATUYHBIC,BUACTHOCTHBOSCKOHECYH YO
JECATUYHYIO JIPOOb.
IIpuMeHATHPA3HO00PA3HBIECTOCOOBIUTIPUEMBI
BbIYHCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHUIA,
coJiepKaImnxoObIKHOBEHHBICUIECATUIHBIE IPOOH:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JE€CATUYHOM, IPUBOJIUTH
BEIpaKeHUEKPOpMe, Hanboreey 100 HOM I BBIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YHUCJIAMH.
IpuBOAUTHYMCTOBbIENOYKBEHHbIENPUMEPBICTEIICHU C
HATypaTbHBIM ITOKA3aTENEeM, OOBICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3HAa4YCHUS cTereHel Buaa a"(a — mrodoe palmoHaIbHOES
YUCJ0, N — HATYpaJIbHOE YHUCIIO).
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Peanbnbie
3aBucuMocTu.lIpsimas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IoHuMAaTh CMBICII 3alIMCH OONBIIUX YHCEIT C TOMOILBIO
JnecATUYHbIXApobeincTeneneituncnal 0, NpUMeHATBUX B
peasbHbIX CUTYalUsX.
IIpuMeHATBIIPU3HAKUACITUMOCTH,PA3I0KEHUSIHA MHOKUTEIH
HaTypalbHBIX YHUCEIL.
PemaTs3agaumHavyacTu, IpOLIEHTHL, TPOTIOPIIUMH, HA
HaXO0XJICHHE IpoOu (MPOIEHTa) OT BETUYUHBI U
BEJIMYUHBITTIOEEAPOOH(TTPOIICHTY ), APOOH(TIPOIIEHTA), KOTOPHIH
COCTAaBIIICT OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoauTH,pa3dUpPaTh,0LIEHUBATHPA3TNYHBICPEIICHHUS,
3aMKcH pelIeHUu TeKCTOBBIX 3a/1a4.

Pacno3zHaBaTh U 00BACHATH, OIMPASICh HA ONIPEEICHHUS,
IpsSIMO IPONOPLMOHATIbHBIE U OOPATHO NMPONOPLUOHAIIBHBIE
3aBHCUMOCTH MEXIY BEJIMUYMHAMU; IPUBOJAUTH PUMeEPbI
3TUX3aBUCUMOCTENN3PEaTIbHOIOMUPA, U3APYTUXYUEOHBIX
PEIMETOB.
PemaTbnpakTHKO-OpUEHTUPOBAHHBIE3a1aunHAApO0H,
HPOLEHTHI, IPAMYION00PaTHYIONIPOIIOPLIMOHAIBHOCTH,
IPOIOPLUHN

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHUSI.
[lepemeHHBIE.
Jlommyctumeble
3HAYEHUS
MIEPEMEHHBIX.
DopMyJIbIL.

OBaageTbareOpanyecKORTEPMUHOIOT HEHMCUMBOJIUKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTb3HaueHHsI0 YKBEHHBIXBBIPOKCHUHTTPH3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 popMyIiaM.
BoinmoaHATH IpeoOpa3oBaHusl ETOT0 BbIPAKEHUS
BMHOTOWICHIIPUBEIECHUEMIIOI00HbIXCIIaraeMbIX,
PaCKpPBITUEMCKOOOK. BBINOTHATH YMHOKEHUEOJHOUICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBEICHUE
110T0OOHBIXCJIaraeMBIX.
CBolicTBacTEIICHH

C HATypaJbHBIM
IOKa3aTeJIeM.
MHOro4JeHsbl.
CrnoxeHue,
BBIUHTAHHE,
YMHO>KEHHE
MHOTOWIEHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOKEHHUS.
Paznoxenue
MHOT'OYJICHOB
HAMHOXKUTEIN

HAaMHOTOWJIEHUMHOIOYJI€HAaHAMHOT O4JIEH, IPUMEHATh
(bopMyIBIKBaAPaTaCyMMbBIMKBAIPATAPA3HOCTH.
OcyuecTBIATHPA3I0KEHUEMHOT OWIEHOBHAMHOKHUTEIH
MyTEM BBIHECEHHSI 32 CKOOKU 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKPAILLIEHHOIO YMHOKECHHSI.
IIpuMeHATHIIPE0OPa30BAHUEMHOT OUYJICHOBIIPEIICHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKMU.
3HAKOMUTBHCACUCTOPUEHPA3ZBUTUAMATEMATUKH

Y paBHEHHUSIMHEPABEHCTBA

20

YpaBHeHue, mpaBuiIa
npeoOpa3oBaHUS
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JIuueitHOEypaBHEHUE

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIs PAaBMUJIA NIEPEX0/Ia OT UCXOTHOTO YPaBHECHUS
KpaBHOCHJIBHOMYeMybOoseenpocTtoroBusa. [IpoBepsTs,
ABJISICTCS JTU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHonOupaTsnpuMepbITIapUNCEIL, ABIAIOINUXCIPEIIEHUEM
JIMHEVHOTO YPAaBHEHHUS C JBYMsI IIEPEMEHHBIMM.
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COZHOMIIEPEMEHHOM,
pELIEHNUE JTUHENHBIX
ypaBHeHU M. Perienue
3a71a4 C ITIOMOILBIO
YPaBHEHUM.

JIuneiiHoe ypaBHEHUE
C ABYMsIIIEPEMEHHBIMU
U €ro
rpaduk.CucreMaiByx
JIMHEUHBIX YPaBHEHUIN
C ABYMSIIIEPEMEHHBIMU

CTpouTBHBKOOPANHATHOUIIIIOCKOCTUT PAQUKIMHEHHOTO
YPaBHEHUSICABYMIIEPEMEHHBIMU;I0b3YACHI paUKOM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.
HaxoauTepereHnecuCTEMbIIBYXJIMHENHBIXYPABHEHUN  C
JBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUNIIOYCIOBUI03a 14U, UHTEPIIPETUPOBATD
BCOOTBETCTBUU C KOHTEKCTOM 3aJ1a4H I10JyYCHHBIN
pe3yabrar

Koopaunateurpadukm.
DOyHKIUU

24

KoopaunaraTtouku
HanpssMou. YucioBbie
POMEXKYTKH.
Paccrosinuemexny
JIBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
CHCTEMAaKOOpIUHAT
Ha IUIOCKOCTH.
[Tpumeprirpaduxos,
3a/IaHHBIX
dbopmynamu.

N300paxaTh Ha KOOPIUHATHON MPSIMOMN TOUYKH,
COOTBETCTBYIOIINE3aJaHHBIMKOOPINHATAM,JIyYH,0TPE3KH,
WHTEPBAJIbI; 3aIMMCHIBATh UX HA aJIreOpanyecKoM S3BIKE.
OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aIaHHBIMKOOPIMHATAM; CTPOUTHI PAUKIHECTOKHBIX
3aBUCUMOCTEMH, 33/IaHHBIX (POPMYITaMH, B TOM YHUCIIC
CIIOMOIIBIOI(POBBIXTA00PATOPHIA.

IIpumeHsiTh, H3yYaTh PeUMYyLIECTBA,
HHTEPNPeTUPOBATHIPAPUIECCKUNCIIOCOOTIPEICTABICHHS U
aHaM3a pazHOoOOPa3HON KU3HEHHOW HH(OPMAIIUH.

OcBauBaTbnoHITHE) YHKIINH,0BIa1eBaTh (DYHKIIMOHATHLHOM

TEPMHUHOJIOTHEHM.
Pacno3naBaThiauHeiiHy0QyHKIHIO Y=KX+D,
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Urenuerpaukon
peanbHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
JluneitHas GyHKUMS.

ONMCHIBATHLEECBONCTBAB3aBUCUMOCTUOT3HAYCHU N

k03 unmentos K u b.
CrpountbrpadukmivHeiiHon G yHKIMU,  yHKIHA Y=|x].
Hcnoab3oBaTh n(poBbIE Pecypehbl ISl TOCTPOSHHUSI
rpaduKoB QYHKIUI U U3yUSHHS UX CBOMCTB.
[TpuBOAUTHEIIPUMEPBUINHEHTHBIX3aBUCUMOCTEHBPEATbHBIX
npoIieccax u sIBICHUSIX

[TocTpoenuerpaduika
JMHEHHON PYyHKIUU.
I'padpuxdynkumu
y=lx|
[loBTOpEHUEN0600IICHE 6 [ToBTOpEHME Br10MpaTh, IPMMEHATHOLEHNBATHCIOCOOBICPABHEHUS
OCHOBHBIXIIOHATHI Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHuM BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHU.
7xI1acca,0000111eH1E OcymecTBJIATHCAM OKOHTP 0JIbBBINIOJIHIEMbIXICHCTBUN U
3HAaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPE0Opa30BaHUMA,
ITOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHEe3HAHUAIIPEIICHUA3a0aun3IPYTruX
IIPEAMETOB.
PematbTekcTOBbBIE3212a4H,CPABHUBATH,BLIONPATH
COCO0BI PELICHUA 33/1a4
OBUIEE KOJIMYECTBO 102
UACOBIIOITPOI'PAMME
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8 KUIIACC
HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUIBIAECATENHHOCTHOOYHAIOITUXCSI
(Temnl) Kypca 4acoB coziep>KaHue

UrcliauBbIYMCIICHHUS. 15 KBagpatHbliikopeHb @ opmMyJIMPOBATHONPe/IeIeHUEKBAIPATHONOKOPHS U3

KBaapatHbie KOpHU u3 yucna. [lonsitue quclia, apupMETHYECKOro KBaJIpaTHOTO KOPHS.
00UppalMOHAIEHOM IIpuMeHATH Oonepalnio U3BJICYEHUS KBaIPATHOTO KOPHSI
yucie. JlecaTuunbie U3YHUCIA,HCTIOJB3YATPUHE00 X0 JUMOCTUKAJIBKYJISATOP.
npUOIKEHUS OueHuBaTh KBaJpaTHBIC KOPHU IEIBIMHU YHCIAMU U
UPpaLMOHATIBHBIX JECATUYHBIMU TPOOSMHU.
YHCEl. CpaBHMBaTHHYNOPAI0YMBATHPAIMOHAIbHBICU
JlelicTBUTENbHBIE VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
yucna.CpaBHeHUE KBaJPATHBIX KOPHEN.
NEUCTBUTEIBHBIX HMcenenoBaTh ypaBHEHHEX =3, HAXOJUTETOYHbBIEH
YHUCEel. npubnmxEHHbIe KOpHU TipH a>0.
YpaBHeHueBuaa HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
x?=a.CBoiicTBa YU CJIOBBIEIKCIIEPUMEHTHICUCIIOIB30BAHUEMKAIBKY IS TOPA
apupMeTHIECKUX (KOMIIBIOTEDPA).
KBaJAPATHBIXKOPHEH. Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
[IpeobpazoBanue KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
YHUCIIOBBIX BoinoaHATHIPe00pa3oBaHUABBIPAKEHUN,COIEPHKAITUX
BBIPAKCHHUI, KBaJ[paTHbIE KOPHU. BrIpakaTe nepemMeHHbIE
cozeprKalmx U3reOMETPUUECKUXUPUZNIECKUXPOPMYI.

KBaJ[paTHbIE KOPHU

BbI4uCIATh 3HAYEHU ST BEIPAKECHUM, COAEPIKAIIUX
KBaJIPaTHBICKOPHU,UCTIOIB3YAMPUHE00 X0 TUMOCTH
KaJIbKYJISITOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 3a71a4 JIEMEHTAPHBIE
Ipe/ICTaBIEHUs, CBSI3aHHbIECTTPUOIMKEHHBIMU3HAYEHUSIMU
BEJINYUH.

3HAKOMHMTBHCACUCTOPHEHPAZBUTUAMATEMATUKN

UucnanBbIYUCIICHHUS. CreneHbCcuenbm DopMyIMPOBATHONPE/IeIeHHEeCTCTIEHUCIETBIM
CreneHb C UeIbIM MIOKAa3aTeJIEM. MIOKAa3aTeJIEM.
noKa3aTesieM CranpapTHas3anuch IIpencraBasiTb3anucbOOIBITNXUMAIIBIXUMCEIT
YHCIIA. BCTaHAapTHOMBHIE. CPABHUBATHUYMCIIAUBEIUYNHBI,
Pa3meps1 00bekTOB 3aMMCaHHbIE ¢ UCTI0JIb30BaHUEM cTeneHu 10.
OKpY’KaroLEroMmupa HNcnonb30BaTh3anMCbUYMCEIBCTAHAAPTHOM — BUJIE
(OT PEMEHTapHBIX JUISIBBIPAKEHUSPA3MEPOBOOBEKTOB, ITUTEITLHOCTH
YacTUIL MPOLIECCOB B OKPYKAIOLLIEM MUDE.
JIOKOCMUYECKUX DopMyJIHPOBATH,3aNIMCHIBATHBCUMBOJINYECKOM opMme
00BEKTOB), VHJLJIIOCTPUPOBATHIIPUM €PAMHCBONCTBACTENIEHH C
JUTUTEITBHOCTD LEJIbIM TIOKA3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
BOKPY’KarOILIEMMUpPE. BBIPAXKEHU I, COAEPIKAINXCTEIIEHUCIEIBIMIIOKA3aTEIEM.
CBoiicTBa cTeNIEHU BoInoHATHAECTBUACUNCIIAMU,3aITUCAHHBIMU
CLIETIBIMIIOKA3aTeIIEM BCTaH/IapTHOMBHI€(YMHOKEHHE, IEIICHIE,BO3BECHUE B
CTCIICHB)
AnreOpanyeckue KBagpatHblit Pacno3HaBaTbKBaApaTHBIUTPEXUJICH, YCTAHABIINBATD
BbIpakeHUs. KBaapaTHbIi TPEXUIIECH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXUIIECH Paznoxenue PackiaabiBaTbHAMHOKUTEIUKBAAPATHBIUTPEXUIIEH C
KBaJ[paTHOT' O HEOTPULATEIBHBIM TUCKPUMUHAHTOM
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TpEXWICHA

HaMHOXHUTEIH
Anredpanueckue 15 Anrebpanueckas 3anuceiBaThaireOpanyeckueBbipaxenus. Haxoqurb
BBIPAKCHUSI. npo6b. JomycTimbie 00J1acThOTIPEICICHUPAIIIOHATHBHOT OBBIPAYKEHUSL.
AnreOpanyeckasipoob 3HAYCHUS BbINOTHATH YMCIOBHIC MTOACTAHOBKHA U BBIYHCSTD

TIEPEMCHHBIX,
BXOIATITUX
BajreOpanvecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu.CoxkparieHue
TpoOei.

CroxeHnue,
BBIUUTAHUE,
YMHO>KEHUEHUICTICHUE
anreOpanvaecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3HAYEHHUEIPOOU, BTOMUYHCIECIIOMOIIBIOKAIBKYIATOPA.
®opMyIMPOBATHL OCHOBHOE CBOMCTBO alre0Opanyeckoil
IpoOu U MPUMEHSTH €To Jisl TpeoOpa3oBaHus Ipooei.
BbINOJHATH JelcCTBUS C aIredpanuyecKuMu ApoosiMu.
[TpumMeHs T TPeoOpa30BaHUs BEIPAKEHUH /ISl PEIICHUS
3ana4.BeipaxaTsnepeMeHHblen3hopmyn((hu3nuecKux,
reOMEeTPUYECKUX, OMMCHIBAIOLINX OBITOBBIE CUTYaLIUN)

54




denepanpHaspadbovasnporpammalMaremarnka.S—9knacch(0a30BbIHypPOBEHD)

YpaBHEHHUSIMHEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTbKBapaTHBICYPABHEHUS.

KBagpaTHble ypaBHEHUS ypaBHeHue.HenonHoe 3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;
KBaJpaTHOE pelIaTbKBA/IPATHbICY PABHEHU I—IIOJIHBICUHETIOJIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreine UCCJaeI0BAHU KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTbypaBHeHU,CBOIAIINECAKKBAIPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
PemenueypaBHenuii, Hao0ropaTbnaHAIN3UPOBATHCBA3BMEKTYKOPHIMUU
CBOJAIINXCS KodppUIIMeHTaMH KBAaIPaTHOTO YPaBHEHUSI.
K KBaIpaTHBIM. ®opmyaupoBaTbTeopemMmyBuera,aTakxeoOpaTHYIO -
[IpocreiimuepooHO- TEOpPEMY, IPUMEHSATH 3TU TEOPEMBI IJIs1 PELICHUS
palLlMOHAJIBHBIE 3a1ad4.
YpaBHEHUSI. PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
PemennerexkcToBbIX NEPEXOAUTHOTCIOBECHOUPOPMYIHUPOBKUYCIOBUA3A1aYU
3a71a4 C ITOMOILBIO KanreOpandecKoiMoIeTumyTEMCOCTaBIICHUSTypPaBHEHNUS,
KBaJpaTHBIX pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
YpPaBHEHHM pe3ynbTar.

3HAKOMUTBHCACUCTOPUEHPA3BUTHAAITEOPHI
Y paBHEHUSIMHEPABEHCTBA. 13 JIuneiiHoeypaBHEHUE Pacno3HaBaTbIMHEHHBICYPABHEHUSACABYMS
Cuctembl ypaBHEHU I C ABYMsI IIEPEMEHHBIMHU.

NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN
B LIEJIBIX YKCTIAX.
PemennecucremaByx
JIMHEVUHBIXYPABHCHU N

CrpouThbrpapuKUIuHEHHBIXYPaBHEHU,BTOMYHCIIC
UCIOJb3YysI MG poBbIepecypChl.
PaziiuyarbnapanieabHbIEUNIEPECEKAIOIIUECTIPSIMBIE IO
VX YPABHEHUSIM.

PemiaTbCcucTeMbIIBY XJIMHEUHBIXYPABHEHUMCIBYMSI
IIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHCTEMHEJIMHENHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YPaBHEHUACABYMsI
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUUCIBYMS
IIEPEMEHHBIMU.
PemienneTekcToBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpaBHEHUM

PemarbnpocTelimecucTeMbl, BKOTOPBIXOIHO U3
YPaBHEHUU HE SBJISACTCS JIMHEUHBIM.
IIpuBoauThErpaguyecKyIOMHTEPIPETALUIO PEIICHUS
YPaBHEHUACABYMSAIIEPEMEHHBIMUUCUCTEMYPABHEHUA  C
JIByMSI IEPEMEHHBIMU.
PemaTbTekcToBBIE3aJaUMAIT€0PAYECKIMCIIOCOO0OM

Y paBHEHUSIMHEPABEHCTBA.
Hepasenctsa

12

Yucnoseie
HEpPaBEHCTBAUUX
CBOICTBA.
HepaseHnctBocogHoOM
IIEPEMEHHOM.
JIuneiinble
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuienue. CuctemMbl
JIMHEVHBIXHEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATHUXHAKOOPIMHATHOUIIPAM O, IOKA3BIBATH
anreOpanveckKu.
IIpMeHATHCBONCTBAHEPABEHCTBBXOIEPEIICHUA3A1aY.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOA.
PematbcrucTeMbUTMHEHHBIXHEPABEHCTB,U300paKaATh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPSAMOU
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COHOMIIEPEMEHHOU
U UX PEIICHHE.
N3o6paxkenue
PELICHUATIMHENHOTO
HEPABEHCTBA U UX
CHCTEMHAYUCIOBOU
IIPSMOU
OyHKIHH. [TonsiTue GyHKIUN. Hcnoab30BaThPyHKIIMOHATBHYIOTEPMHHOJIOTHIOH
OCHOBHBICTIOHSATHS Ob6nactbonpeniefieHuss | CHMBOJIMKY.
Y MHO>KECTBO Boruncisitb3HavdeHnsi O yHKITMI,3a1aHHBIX PopMyiaMu
3HAYCHUN ()YHKIIHMH. (mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJTBKYJIATOP);
CrnocoOb13aianus COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.
GyHKIHA. Ctpouthb no Toukam rpaguku QyHKIUHN.
I'paduk GpyHkIIHN. OnuchIBaTHCBOICTBA( YHKIIMMHAOCHOBEEE
CaolicTBadyHKIUH, rpadUYecKoro mpeJICTaBICHUS.
UX OTOOpakKeHHUE Hcnonb30BaThPyHKIIMOHATHHYIOTEPMHUHOJIOT HIOH
Harpaduke CHUMBOJIMKY.
HccaenoBarbnpumepbirpad@uKoB,0TpaKaIONIUXpeaTbHbIC
nporecchl u sieieHus. [IpuBoauTH MpUMeEPHI IPOIIECCOB U
SBJICHUW C 3aIaHHBIMUA CBOMCTBaMH.
M cnonb30BaTbKOMIBIOTEPHBIENTPOrPAMMBbI
JUTSITIOCTPOCHUSITPadUKOB( YHKIIMMUU3 YIS HASITXCBOVCTB
DOyHKIHH. YUreHnennocTpoeHue HaxoauthcnomomborpadpukadyHKIIMH3HAYCHUECOTHON U3
UrcroBeie ) yHKITUN rpaduKoB (yHKIIHA. paccMaTpUBAEMBbIX BETUYNH 10 3HAYCHUIO APYTOH.

[Tpumeps! rpadukos

BrecnoxHBIXCTy4dasX BbIPaXKATHPOPMYJI10H3aBUCHMOCTD
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GyHKIUH, MEKyBEIUIMHAMMU.
OTPaKaOIINX OnucpIBaTbXapaKTEPU3MEHEHUSOJHONBEINYNHBI B
PEaIbHBIENIPOLIECCHI. 3aBUCUMOCTHU OT U3MEHEHUS JIPYTOU.
OyHKIMH, Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
ONUCHIBAIOILINE CXeMATHU4YeCKH I0JI0KEHUE HA KOOPAUHATHOMN TUIOCKOCTH
IPSAMYIOHOOPaTHYIO rpaduKoBQYHKIMIA BUA: Y=X2, y:x3,y:\/ x,y=|x|. B
OPONOPUUOHAIIBHBIC Hcnonb30BaTbPyHKUMOHAIBHO-TPa(pUYECKHE
3aBUCUMOCTH, UX NpeaCTABJICHU S I PENICHUSANHICCIIEI0BAHUYPABHEHU TN
rpaduku. CHUCTEM YpaBHEHMII.
I'padukdynkimm IpuMeHaTEHHPPOBLIEPECYPChIIIAIOCTPOCHHS
y=X%. rpaduKoB (HyHKIIUH
OyHKIMH
y=x4y=x’
y= Vay=l,
rpaduyeckoeperieHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpeHneno60061IeHNEe [ToBTOpEHue Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMSI

OCHOBHBIX TTOHATHUH U

METOAOBKYPCOB7U8
KJIacCOB, 0000IIIEHNE
3HAHUU

YK CEJI, BBIYMCIICHHM, TPe0Opa30BaHUIBRIPAKEHU N, DEIIICHUS
YPaBHEHUM.
OcyuecTBIATHCAM OKOHTP 0JIbBBINOTHAECMBIXICCTBU U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCIECHUMN, TPEOOPA30BAHUL,
MTOCTPOECHUM.
Pemarp3agaunu3peabHOMKU3HA, IPUMEHATH
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MaTeMaTHYeCKUE3HAHUS IIAPEIICHUI3a1aun3APYyTUX
MPEMETOB.
PematbTekcTOBBIE3a1a4H,CPABHUBATH, BLIOMPATH
CIOCO0BbI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
JACOBIIOITPOITPAMME

102
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KaK OECKOHEYHBIC
JEeCATUYHBIE TPOOHU.
B3auMHoogHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JIEUCTBUTEIBHBIX
YHCEJl U MHOKECTBOM
TOYEK KOOPAUHATHOU
MPSIMOMU.

CpaBHeHUe
JICUCTBUTEIIBHBIX YHCEI,
apudmeTnueckue

9 KUIACC
HanmenoBanuepasnena  |[KoamyecTBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB coiep>KaHue

Urcnia v BBIYMCIICHUS. 9 PannonansHbleuncna, Pa3BuBaTh npeacTaBjieHUs O YUCIIAX: OT MHOXKECTBA

JleiicTBUTEIbHBICUUCIIA UppalMOHANIbHBIC HATYpaTbHBIXYUCENIOMHOXKECTBAICCTBUTEIbHBIXUHUCEI.
4Kclia, KOHEYHbIE U O3HaKOMHUTBCS C BO3MOKHOCTBIO MPE/ICTABICHUS
OeCKOHEUYHbIE JEUCTBUTENBHOTO YKCIIa KaK OECKOHEUHOM JAeCITUUHON
JECATUYHBIE APOOH. IpoOu, IPUMEHSATD JIECATUYHBIE PUOITMKEHUS
MHoxecTBO pPalMOHANIBHBIX U UPPAITMOHAIIBHBIX YUCE.
JEUCTBUTENbHBIX N300paxkaThaeiiCTBUTENBHBIEUUCIATOYKAMHU KOOPAMHATHON
YHCET; MIPSIMOM.
JeNUCTBUTENbHBICUNCIAa | 3aNHCHIBATH,CPABHUBATBHYNIOPAI0YHBATD

JNEUCTBUTEIbHBICUYHCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTrnyecKueAeiCTBUACPATUOHATbHBIMUYKCIIAMMU;
HAXOJMTb 3HAYCHHUS CTENIEHEN C LIEJIBIMU MTOKA3aTEISIMU U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JEUCTBUTEIIbHBIXUUCEIBIPAKTHUECKOUIEATEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMKEHUAJEHCTBUTEILHOTOUUCIAIPUPELIEHUH 3a/1aY.
OKpyrJiafiTh ACUCTBUTEIIBHBIE YUCIA, BHINOJIHATH
NPUKHIAKYPE3YJIbTaTaABBIYMCICHU N, 0Ll HKY3HAYEHUM
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NEUCTBUA YU CIIOBBIXBBIPAKECHUM.

CIACUCTBUTEIbHBIMU 3HAKOMHUTBHCACUCTOPHUEHPAZBUTHIMATEMATUKHI

YUCJIAMMU.

[Tpubnnxeénnoe

3HAYEHUEBEIUYHHBI,

TOYHOCTh

npUOIMKEHUS.

OkpyrieHue yucen.

[IpukuakanoneHka

pe3yabTaTOB

BBIUHCJICHUI
Y paBHEHUSIMHEPABEHCTBA. 14 JIuneiiHOEypaBHEHUE. OcBauBaTh,3aNIOMUHATHUINIPUMEHATbIPaduUeCKHe
YpaBHEHHUSI C OAHOMN Pemenue ypaBHenui, METO/bI [IPU PELICHUN YPABHEHUM, HEPABEHCTB U UX
[IEPEMEHHOMN CBOJIALLIAXCS CHCTEM.

K JIMHCUHBIM. Pacno3HaBaThb 11eibie U IpOOHBIC YPaBHECHMUS.

KBagpatHoe Pemats JinHeHBbIC M KBAJPaTHbIC YPABHEHUS,

ypaBHeHue.Pemenne yYPaBHEHHUS,CBOISIIIIUECSIKHUM, TPOCTEUIIINETPOOHO-

YPaBHECHUH, palMOHAIbHBIC YPABHEHUS.

CBOJIALLUXCSA IIpennaraTbBO3MOKHBIECTIOCOOBIPEIIICHUSI TEKCTOBBIX

KKBAIPATHBIM. 3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n

bukBanpatHbie pa3HBIMU CIIOCOOaMHU.

YpaBHEHUS. 3HAKOMHUTBHCACUCTOPHEHPA3BUTUIMATEMATUKA

[IpumepsipenieHus

YPaBHEHUUTPETHEN

WYETBEPTOUCTEIICHEN

61




denepanpHaspadbovasnporpammalMaremarnka.S—9knacch(0a30BbIHypPOBEHD)

pas3noKeHueM
HaMHOXHUTEIH.
Pemenuenpo6Ho-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a1a4alreopandecKum
METOIOM

Y paBHEHHSIMHEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MePEMEHHBIMUHUETO
rpaduk.

Cucrema aByx
JIMHEWHBIXYPABHECHUMN
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO
WU3KOTOPBIXJINHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBIYPABHECHUH
CABYMSIIEPEMEHHBIMU.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMsI IICPEMECHHBIMU U
CUCTEMBIJIBYXypaBHCHHI, BKOTOPHIXOTHOYPAaBHECHUCHE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUIECKHIE
NIpeICTaBICHUS IS Pe e HUTUUCCIIeI0BAHUSI YPABHCHU N 1
CHUCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpandeckrM CrocoOoM: mepexoauTh OT CIIOBECHOM
bopMYyITUPOBKUYCIIOBUA3aTaUUKAITeOpandeCKONMO 1IN
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.
3HAKOMUTBHCACUCTOPUEHPAZBUTUAMATEMATUKH
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3a/lavanreOpandyecKumM
crocobom
YpaBHEHUSIMHEPABEHCTBA. 16 Yucnossle Yurtath, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPaBEHCTBAUUX HEPABEHCTBA;UCII0JIb30BATbCUMBOJIMKYUTEPMUHOJIOTHIO.
CBOIICTBA. BoInoaHATHIIPEOOPa30BaHUSHEPABEHCTB, UCTOIb30BATh IS
Jlunelineie npeoOpa3oBaHUs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaThIMHEHHBICMKBAIPATHHICHEPABEHCTRA.
copHoinepeMeHHol 1 | PemaTe JIMHENTHbIE HEPABEHCTBA, CUCTEMBI JTUHENHBIX
WX peIlICHUE. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKITFOUYAIOIINX
CucTeMbUTMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTBCOAHOM MOJIYYEHHBIE PEIICHHUS.
NEPEMEHHON U UX N300paxkaTbpelieHUEHEPABEHCTBAUCUCTEMBIHEPABEHCTB Ha
pelieHue. YHUCJIOBOM MPSAMOM, 3aNIMChIBATDH PEIICHUE C TTIOMOILBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBAUUX PematbkBagpaTHIEHEPABEHCTBA, UCIIONIB3YS
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBanBaTbUNIPUMEHATHLHEPABEHCTBAIPUPEILICHUN
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPaBEHCTBUCUCTEM OPUEHTHUPOBAHHBIX
HEPaBEHCTB C JBYyMs
epEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkums, eérpaguk u
cBoiicTBa. [lapabomna,
KOOPJIMHATHIBEPITNHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
PacIoIOKCHHEHAKOOPAMHATHOUITIOCKOCTUTPA(PUKOB

byHKIUH BI/Iz[a:y=kX,y=kX+b,y=k,y=X2, _

x
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CHMMETPHHIIAPa0OIbL. y=x, y=v/. x,y:BClBSaBI/ICI/IMOCTI/I OT 3HaueHUM K03 PUITUEHTOB;
I'paduxu dyHKImii: OTHUCHIBATh UX CBOMCTBA.
y=kx, Pacno3naBaTbkBapaTHUHYO(YyHKIUIONO(QOpMYIIE.
y=kx+b, IIpuBOAUTH MPpUMeEPHI KBAPATHYHBIX 3aBUCUMOCTEH
y=,_ U3 peaNbHON KU3HU, (PU3UKH, TCOMETPHUH.
X BoisiBAsITBH0000111aThOCOOEHHOCTUTpAd KA KBAIPATUIHOM
y = X2y pynxmun y=ax>+bx+c.
= CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
x3,y=vx KBaIpaTUIHBIX () YHKIIHHA, 32 TaHHBIX()OpPMYIaMUBH/IA
Y=l y=ax?, y=ax?+q, y=a(x+p)?, y=ax?+bx+c. AnaquzupoBaTh n
NMPUMEHSITh CBOICTBA N3YYCHHBIX (DYHKIIMH JIJIS UX
MIOCTPOCHHMS, B TOM YHUCJIC C IIOMOIIBIO ITU(POBBIX PECYPCOB
UricnoBbie 15 [TonsiTue yncnoBoit OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
MOCJIEI0BATEILHOCTH MOCJIEI0BATEIHLHOCTH. CTPOUThbpeYeBbleBbICKA3bIBAHUACUCITIOIb30BAaHUEM
3ananue TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCIIEI0BATEILHOCTH MOCJIEI0BATEILHOCTH.
pPEKyppEHTHOU AHaau3upoBaTh Gopmyny N-ro wieHa
dbopmyioit u MIOCJIEI0BATEIIbHOCTHHITUPEKYPPEHTHYIO(DOPMYITY
dbopmynonn-rodsieHa. UBBIYMCJSITHWICHBITIOCIE0BATEIPHOCTEN, 38 TAHHBIX
Apudmernueckas u TUMU (popMyIamu.
reoMeTpryIecKas YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
POTPECCUU. MIOCIICIOBATEIIBHOCTH,ECIMBBIMMICAHBIIEPBBICHECKOIBKO €&
®opmynbIN-TOYIEHA YJICHOB.
apuhMETHICCKON 1 Pacno3HaBaThapu(pMeTHUCCKYIOUTEOMETPHICCKYIO
r€OMETPUYECKON IIPOrPECCHHU NP PA3HBIX CIOCO0AX 3aqaHUs.
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IPOrPECCUM,CYMMBI
MEPBBIX N YWICHOB.
N3o0paxkeHneusieHoB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOMU

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apupMeTHIECKOMUTeOMEeTPUIECKOUITPOTPECCHUIA,CYMMBI
IIEPBLIX N YWICHOB.
MN300paxkaTbWICHBIIOCIEA0BATEIbHOCTUTOYKAMH

Ha KOOPJAMHATHOM IUIOCKOCTH.
PaccmaTpuBaThIpUMepbITPOLECCOBUSABICHU I
U3pEabHONKU3HU, WILTFOCTPUPYIOLIUEN3MEHEHNE

TUTOCKOCTH. BapU(METHICCKOUTTPOTPECCHH, BTCOMETPHUICCKOMN
JIuHEHHBINH 1 IIPOTPECCUH;H300PaKaTHCOOTBETCTBYIOIIHE3aBUCUMOCTH
AKCITIOHCHITMATbHBIH rpadu9ecKH.
pOCT. PemaTh 3a7a4u, CBI3aHHBIC C YHCIOBBIMH
CHOXHBICTIPOLIEHTHI MOCJIEIOBATEILHOCTSIMU, B TOM YHCIIE 3a/Ia4l U3 PeaIbHON
KU3HU C UCTIOJIb30BaHUEM ITU(DPOBBIX TEXHOJIOTUH
(JIeKTPOHHBIXTA0IHUIIL, TPAPUUECKOTOKATBKYIIA TOPAUT.IL. ).
PemaTh 3a/1auu Ha CIIOXKHBIE MPOIIEHTHI, B TOM YUCIIE
3a/1au U3 pealbHOU MPAKTUKH (C UCIIOIH30BAHUEM
KIbKYJISITOPA).
3HAKOMUTBHCACUCTOPUEHPAZBUTUAMATEMATUKH
[loBTOpEHNE,0000111eHE, 18 Yucaan OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
CUCTeMaTH3alus 3HAHUHN BBIYHCJIEHHUA(3ANIUCh, | OMEpalMuHaIMHOKECTBAMHU; UCI0JIb30BATHIPAPUIECCKOE

CpaBHEHUE, JICUCTBUS
C IeHCTBUTECILHBIMH
YHUCJIaMU, YHCIIOBas
npsiMasi; MPOLICHTHI,
OTHOIIICHHS,
MIPOTIOPIINH;

MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PEUICHUHU 3a7a4 U3 IPYTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBUS,CBA3AHHBIECYUCIAMM :HATYPAJIbHOCUHUCIIO,
MIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKa;peIIeHNe
TEKCTOBBIX 3a/1a4

YU CeN, IPU3HAKUAETUMOCTH, IETOCYHUCIIO,MOYJIBUYHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yucia, apupMeTUYECKUd KBaAPaTHBINA KOPEHb.

BhINOJIHATHAEHCTBUA,CPABHUBATHUYIOPAI0YUBATD

apupMeTHIEeCKUM YKClia, IPEICTaBIIATh YUCIA HA KOOPAUHATHON MPSMOiA,
crocooom) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTbTekcToBBIE3aJaUMAPUPMETHYECKUMCIIOCOOOM.
PemaTsnpakTuyeckue3aiayum,coiepKauenporeHThl,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpPEMSI—PACCTOSHUE,[IEHA—KOJINYE€CTBO—CTOMMOCTb, 00bEM
paboThI-BpEeMSI—TIPOU3BOIUTEIHLHOCTD TPY/IA.
Pa3ouparbpeanbHble)KU3HEHHBIECUTYAITUH,
(opMyTHPOBATHUXHASI3BIKEMATEMATHUKH,
HAXOAUTbpEIICHUE, IPUMEHAIMaTeMaTHUeCKUaInapar,
HHTEPNPETHPOBATHPE3YIIbTAT
AuredOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIPasKEeHUsI nokasaresnieM,apupMeTHIeCKUNKBAIPATHRINKOPEHD,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€ CTBHS : BBITIOIHSITH PACYETHI
BBIPAKEHUH, 1o opmynam, mpeodpa3oBbIBATH LIEIbIE, JPOOHO-
JIOTTYCTUMBIEC paImoHAIbHBIE BEIPAKEHUS W BHIPAKCHHSI C KOPHSIMH,
3HAYEHU) peaNnn30BBIBATHPA3I0KEHUEMHOT OWICHAHAMHOKUTEIH, B

TOM YHCJI€ C UCIIOJIb30BaHHEM (hOPMYII Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JOITYCTUMBbIE3HAYEHUATIEPEMEHHBIX TSI APOOHO-
pPaLMOHAIBHBIX BBIPAKEHUHN, KOPHEM.
MopnesmpoBaThCIOMOILBIO(QOPMYIPEATEHBIEIPOLIECCH U
SIBJICHUS

DyHKIUU
(mocTpoeHue,cBOCTRA
U3YYEHHBIX (QYHKIUH;
rpaduueckoepenieHne
YPaBHEHUU U UX
CHUCTEM)

OnepupoBaTbnOHATHAMM D YHKIMS, Tpad UK yHKINH, HYIHA
(GYHKIMU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEXKYTKU
BO3pacTaHus, yObIBaHUS, HAUOOJbIIEe U HAMMEHbILIEEe
3HaYCHUS (PYHKIIHH.
AHAJIH3MPOBATH,CPABHHBATH,00CYKAAaThCBOICTBA
GyHKUUN, CTPOUTH UX TPadUKH.
OnepupoBaTbNOHATHAMM IIPSMASTIPOTOPLIUOHAIBHOCTD,
oOpaTHasi mPOMOPIIMOHATIBHOCTb, JIMHEWHAs (PYHKIIHS,
KBaJpaTudHas QyHKIUs, Tapaboiia, rurepooa.
Hcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOUCTB,
POLIECCOBU3aBUCUMOCTEH, I PEIICHHUI3a]aun3 PYTUX
y4eOHBIX IPEAMETOB U PEATbHOM KU3HH; MOJAEJIUMPOBATH
CIOMOIIBIOTPaPUKOBpPEaTHHBICTIPOIIECCHIMSBICHHUSL.
Bripaxatb¢opmy1aMU3aBUCUMOCTUME K IYyBEINUYNHAMU

OBILEE KOJIMYECTBO
JACOBIIOIIPOI'PAMME

102
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OEAEPA/IBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«T'EOMETPUSA»BT7T-9KJIACCAX

HOACHUTEJIBHAA3ZAIINCKA

['eomeTpusa kak OAWMH M3 OCHOBHBIX PA3JE€iOB IIKOJbHOW MATEMATHUKH, UMEIOLIUN
CBOEH LEeIbI0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE PAacCIIOJIOKEHHUE, OINMUPAETCS Ha JIOTHYECKYH0, JOKAa3aTEJbHYI0 JIMHHUIO.
IleHHOCTh W3yuY€HUsS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYyYalolIUMCS YYUTCS TMPOBOJUTH JOKa3aTesIbHBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKICHUAUCTPOUTHKOHTPIIPUMEPBIKIOKHBIM,TPOBOAUTHPACCYKACHUS
«OT TPOTHUBHOTOY», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBHIE
YTBEPKICHUS.

BTopoii 1EHHOCTBIO H3YyYEHUS] TEOMETPUM SIBISETCS MCIOJB30BaHHE €€ Kak
WHCTPYMEHTAa TIPU pPEIICHUH KaK MaTeMaTUYeCKHWX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACTUTh
r€OMETPUYECKYI0 (PUTYpy, OMHCATh CIOBAMU JaHHBIM 4YEPTEXK WIM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCyUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst uinu TpebyeMble pa3Mepbl rapaxka i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3ydeHHM reomerpuu. llpm pemenun 3amau
NPAKTUYECKOTO XapakTepa OOYy4YarolUNCsS YUUTCS CTPOUTh MaTeMaTHYECKUE MOJEIH
peanbHbIX )KU3HEHHBIX CUTYallMi, IPOBOJUTHh BBIUUCICHHS U OLIEHUBATH aJJI€KBATHOCTh
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxxHO MOJYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIOJB30BAaTh OINPEACICHUS T€OMETPUYECKUX (PUTYp U
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYECHHBIX YMEHHMIM B (PU3HUKE U TEXHUKE.
OTu cBA3u Hambomiee SPKO BUAHBI B TeMmax «BekTtopwl», «TpuUroHOMETpHUYECKHE
COOTHOIIIECHUs», «Metoz koopauHaT» u «Teopema [Tudaropar.

VYueOnpiii kypc «['eoMmeTpusi» BKIIOYAET CIEAYIOMIME OCHOBHBIC pa3/Ieiibl
conepxkanus:«I eomeTpuuecknehuryprmuXxcBoNCTBaY, «I3MepeHnereoMeTpudecKux
BEJIIMUYMH», «/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «lBHKEeHU
mIockocTy, «IIpeodpazoBanus mog00us».

OO6u1eeyncioyacoB,peKOMEHA0BAaHHBIXINIAN3YYEHUY4€OHOTOKYypCa
«I"eomerpus»,—204yaca:B7knacce—68uacoB(2yacaBHenento),B8knacce— 68 wyacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COAEP KAHUEOBYYEHUA
7 KIIACC

Hauaneublenonstusreomerpun. Touka, mpsamas,oTpe30K,J1yd. Y roia. Buablyrios.
BeprukanbHbie U cMmexHble Yriabl. buccektpuca yria. JlomMaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD MPAMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBa OCeBOM cummeTpuu. lIpumepsl
CHUMMETPHUHU B OKPYKAKOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOIIBIO LUPKYJA U JUHEHKU. TpeyronbHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBINPABHOCTOPOHHUNUTPEYTOJIbHUKU. HepaBeHCTBOTpEYTOJIbHUKA.

CBoiicTBa M TpPU3HAKKM PaBHOOEAPEHHOro TpeyrojbHuka. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CaolicTBaunpu3HaKunapauieIbHbIXIPAMbIX. CyMMayTI0BTPEYrOJIbHUKA.
BHemHueyrnbITpeyrojapHuKa.

[IpsamoyronbHbli  TpeyroabHUK.  CBOWCTBO  MeOWaHbl  MPSMOYTOJIBHOTO
TPEYroJabHUKA, MPOBEAEHHOM K runoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX
TPEyroJibHUKOB. [IpAMOYTONbHBIN TPEYTOABHUK C YIJIOM B 30°.

HepaseHncTBa B reomerpun: HEPaAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM,T€OPEMa000IBIIEMYTIIEHO0IbIIeHCTOpOHETPpEYTONIbHUKA. [ lepnieHnuKysip 1
HAaKJIOHHAS.

I'eomerprueckoe mecto Touek. buccekrpuca yria u cepeIMHHbBINA NEPIICHAUKYISAP
K OTPE3KYy KaK F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpYT, XOpJa U JTUaMEeTp, UX CBOICTBAa. B3auMHOe pacmnosioxeHue
OKpy)KHOCTH M mnpsmoil. KacatenbHass u cekymass K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTH TPEYTrOJIbHUKA.

8 KJIACC

UYetpipéxyronpuuku.l lapamnenorpaMmm,eronpu3sHakumucBomcTsa. HacTHbie
Clly4aunapajieIorpaMMoB(IIPSMOYTOJIBHUK,POMO, KBaIPaT), MXIIPU3HAKUUCBONCTBA.
Tpanenus,paBHOOOKasITpanenus,eécBoiicTBannpusHaku. [ [psMoyroiapHasgTpanenus.
Meronynsoenusimequansl. LientpanpHascummerpus. Teopema®danecanreopema o

MPONOPLIMOHAIIBHBIX OTPE3KaX.

CpennuenuHuUTpeyroibHUKanTpaneuu. LlenrpmMaccTpeyronbHUKa.

[Tomobue TpeyrombHUKOB, Kodhdumuent momodus. [lpusnaku momgoOus
TPEeyroibHUKOB. [IpuMeHenne no1o0us npu perieHuy MPakTHYeCKUX 3a1a4.

CaoiicTBa miomaneil reomerpudyeckux Quryp. Dopmynsl s IUIOWAIU
TpPEeYrojbHUKA, TMapajierorpamMma, pomOa u Tpamenun. OTHOIICHHWE TIIOMIAIEH
noA0OHBIX QUTyp.

Brruncnenune momaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYAaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHIT€HC OCTPOro yIJIa NPSMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOETPUTOHOMETPUUECKOETOXKACCTBO. TpUronomerpuyeckred yHKIuuyrioss 30°,
45° m 60°.

BrnucanHble M LEHTpAJIbHBIE YIUIBI, YTOJ MEXKIY KacaTeIbHOM M XOpAO. YTl
MEKIYyXOpAaMUNCEKYIIMMU. BIMCaHHBIENOTMCAHHBICUETHIPEXYTOJIbHUKH. B3anumHoe
pacnojiokeHre IByX okpyxkHocteill. Kacanue okpyxnocteid. OOmme kacateinbHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[TpeobpazoBanuenoao6ms.[101061eCcOOTBETCTBEHHBIXJIEMEHTOB.

Teopema 0 Tpou3BEAECHUU OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ| BeKTopamMu. PaznmoxeHue BEeKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KoopaunateiBekTopa. CKaIIpHOENIPON3BEAEHUEBEKTOPOB, IPUMEHEHUENIII HAXO0KACHUS
IUTVH U YTJIOB.

J1eKapTOBBIKOOPIMHATHIHAILUIOCKOCTH. Y pABHEHUATIPSIMOUMOKPYKHOCTHB
KOOpJIMHATAaX, MEPECEUCHUE OKPYNKHOCTEW M NpsIMbIX. MeTOoJ KOOpAMHAT U €ro
IPUMEHEHUE.

[TIpaBrIILHBIEMHOTOYTOJILHUKH. | TMHAOKPY)KHOCTHU. | panycHasiupainanHasmepa
yria, BBIYUCIEHUE JUIMH AYT OKpy>kHOocTel. [lnomane kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dJIeMeHTapHbIe
npeacrtasienus). [lapannensHbiii nepenoc. [ToBoporT.

INPEAMETHBIEPE3YJIBTATBI

IIpeameTHble pe3ynbTaThl OCBOSHHS IMPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjaacce:

Pacrio3HaBaTh M3y4eHHBIE TE€OMETPUYECKUE (DUTYpHI, ONMPEACNSITh MX B3aUMHOE
PacIONOKEeHHE, N300pAKATHI€OMETPUUECKUEPUTYPBI, BBIIOIHATHYEPTEIKH
noycioBuro3agayu. U3sMepsaTeanHeMHbIEN YT I0BBIEBEIMUUHBL. PeliaTe3anaunna
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenath rpyOyr0 OIEHKY JMHEHWHBIX U YTJIOBBIX BEJIMYMUH MPEIMETOB B pEaIbHOM
AKU3HU,PA3MEPOBIPUPOIHBIXO0BEKTOB. Pa3inuaTbpa3smMepbldTUXOOBEKTOBIIO  MOPSIAKY
BEJIMYUHBI.
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CTpOoUTBYEPTEKUKIEOMETPUUECKUM3aaUaM.

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBATPEYTOJbHUKOB, UCIIOIb30BATh MIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1a4.

[IpoBOIUTH JIOTHYECKHE PACCYXKIACHHUS C HCIOJIB30BAHUEM TE€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCs  NMpHU3HAKAMM  PABEHCTBA  MPSMOYIOJBHBIX  TPEYTOJbHUKOB,
CBOMCTBOMMEIMAHBL, IPOBEAEHHOUKTUITOTEHY3EPSIMOYTOJIbHOTOTPEYTOJIbHUKA, B
pELLICHUU TEOMETPUUECKUX 3a7ay.

OrnpeaensTeapamieIbHOCTIPSIMBIXCITIOMOIIBIOYTIIOB,KOTOPHICOOPA3yeT C HUMH
cekymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C TOMOIIbIO PABEHCTBA PACCTOSAHUN OT
TOYEK OJHOU MPSMOM O TOYEK APYTOU MPSAMOU.

Pemiarp3anaunnakieryaroriOymare.

[TpoBOANTEBHIYUCICHUAMHAXOIUTHUUCIOBBICHOYKBEHHBIC3HAUCHHUS YTJIOBBT €OMET
PUYECKHX3aa4aXCUCTI0JIb30BAaHUEMCYMMBbIYTJIOBTPEYT0JIbHUKOBUMHOTOYT OJIbHUKOB,
CBOIMCTB  YIJIOB, 00pa3oBaHHBIX Ipyu  TNEPECEeUCHUU JIBYX
napasieIbHBIXIIPAMBIXCEKYIIEH. PeraTbipakTHuecKkue3aqaynHaHaXx 05K ICHUE YTJIOB.

Binagets MOHSATHEM T'E€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEeAcsTh

OMCCEKTPUCYYTIIANCEePEIUHHBINTIEPIICHANKYIIPKOTPE3KYKAKT€OMETPHUUECKUEMECTa
TOYEK.

DopmMynUpOBaTh OMNpPEACIICHUS OKPYXKXHOCTM M Kpyra, XOpAbl U Juamerpa
OKPYKHOCTH,I10JIb30BATHCANXCBONCTBAMU. ¥ METBIIPUMEHATBITUCBONCTBA IIPU PELICHUN
3a7ay.

Bianets moHsATHEM ONHUCAHHOMOKOJIOTPEYTOJbHUKAOKPYKHOCTH, YMETh HAaXOIUTh
e€¢ nenrtp. Ilonbp3oBaThcsi dakTamMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TpPEYroOJbHUKA
IIEPECEKAIOTCA B OJHOM TOYKE, MO TOM,UYTOCEPEAUHHBIC NEPIECHANKYISAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAOTCS B OHOM TOUKE.

BrnagersrionsiTueMKacaTeIbHOMKOKPYKHOCTH,IIOJIb30BAThCATEOPEMOM 0
NEPIICHIUKYISIPHOCTHU KacaTeIbHOU U panyca, IPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaThCsd MPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMH, MOHUMATH HX
MPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C IOMOIIBI LUPKYJId U
JINHEUKH.

IIpeameTHBIE pe3ydbTaThl OCBOSHHS MPOrPaMMbI Y4eOHOrO Kypca K KOHITY
oOydeHus B 8 Kiacce:

PacnoznaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MTOJIb30BaThCS
MX CBOWCTBAMMU IPU PEIICHUN I'€OMETPUYECKUX 3a]1a4.

[IpuMeHSITECBOMCTBATOUKUIIEPECCUCHUSIMEIUAHTPEYTOJIbHUKA(LIEHTpaMacc) B
peLIeHUH 3a7ay.

BiapeTpnonsiTueMcpe IHEWIMHUUTPE YT OJIbHUKAUTPANE AN, IPUMEHITHAX
CBOMCTBanpupelieHuureoMmeTpuueckuxsanad.l lonszoBarecsaTeopeMmori Paneca
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U TEOPEMOU O IPONOPLUOHAIBHBIX OTpe3KaX, IPUMEHATb UX U1 peLICHUs
[IPAKTUYECKUX 3a/ay.

[IpuMeHsATs Npu3HAKW MOAOOUS TPEYTOJbHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoirt Iludaropa ansg  peumieHUss TEOMETPUUYECKUX U
nmpakTH4eckux 3anad. CTpouTh MaTeMAaTHYECKYH0 MOJENb B NPAKTUYECKHX 3aJayax,
CaMOCTOSTEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JAJIUHBI.

BrianeTenoHATHAMUCHHYCA, KOCUHYCAUTAHT €HCAOCTPOr O YTIIAPSIMOYT OJIBHOT O
TpeyroJjibHuKa. I1071630BaThCs 3TUMU NOHATUAMM ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

Boruncnars  (pa3iuyuHbBIMU  COCOOAMH) IJIOLIAJb TPEYroJbHUKA M IJIOIIAI!
MHOTOYTOJIbHBIX (pUryp (MOJB3YACh, I/I€ HEOOXOAUMO, KaJIbKyJnaTopoM). IIpumMeHsTsh
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Biagerp MNOHATHAMH BIHCAHHOIO M LEHTPAJIbHOIO yIJIA, MCIIOJIb30BaTh
TEOPEMBIOBIIUCAHHBIX  yriaxX,  yriaaxmexayxopaamu  (CeKyuuMu) W yriie
MEK1yKacaTeJIbHOM U XOPJIOU MPU PEIIEHUHU T€OMETPUUYECKUX 3a1a4.

Bianerp nDoOHATHEM ONMCAHHOTO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOMCTBA
OIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

IIprMeHATHIIONYYEHHBIE3HAHUSHAIPAKTUKE —CTPOUTHMATEMaTUUECKUEMOIEIN
IUIs13a1a49peanbHOMKU3HUUIIPOBOAUTECOOTBETCTBYIOIIMEBBIYUCIICHUS. C IPUMEHEHUEM
o 00usl U TPUTOHOMETPHH (I10JIb3YACh, I'7le HEOOXOAMMO, KAJIbKYJIATOPOM).

[IpenMeTHBIE peE3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPHIX YTJIOB, HAXOAUTH C UX MOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrONbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTroJIbHUKOBY ). Hax01uTh(CIOMOIIBbIOKATIBKYIISITOPA) ATUHBIMYTIIbI 111 HETAOTMYHBIX
3HAYEHUM.

[Tonp3oBaThcst (hopmMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsI HAXOXKJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMMU.

Hcnonb3oBaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXKICHUS Pa3IAYHBIX
AJIIEMEHTOB TPEYTObHUKA («PEIIeHNEe TPEYTOJIbHUKOBY), MIPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1ad.

Bnagets moHsTHSIMU TIpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JIIEMEHTOB
nonoOHbIX uryp. Ilomp30BaThesi CBOWCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATHIJTNHBIMHAXO AU ThYTIIBIYyI0T00HBIXUTYp. [ [puMeHsAThcBOMCTBAIO100MS
BIIPAKTUUYECKUX3a/1a9ax. Y METHIIPUBOIUTHIIPUMEPBITOAO0HBIXPUTYD B  OKPYKAIOIIEM
MUpE.

[Tonp30BaThCSA TEOpeMaMH O TMPOU3BEICHHH OTPE3KOB XOPA, O TMPOU3BEICHHUH
OTPE3KOB CEKYIINX, O KBAApaTe KacaTelIbHOM.
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[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh HMX B PEHICHUH TIeOMETpUYEeCKMX M (usndeckux 3aaad. llpumeHATsH
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Biianets NOHATUAMU NPABUIBHOIO MHOI'OYTOJIBHUKA, JUIMHBI OKPYXKHOCTH, JUIMHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyia, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. II[puMeHsTh oJy4yeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

HaxoauTeocu(MInLEeHTPbl )CUMMETPUUDUT YD, IPUMEHSTHIBIOKCHUSITUIOCKOCTH B
IIPOCTEUIINX CITyYasX.

IIprMeHATHIIONYYEHHBIE3HAHUSHAIIPAKTUKE —CTPOUTHMATEMaTUYECKUEMOIEIN
JUIA3aa4PeabHOMKU3HUUIIPOBOAUTHCOOTBETCTBYIOIIMEBBIUUCIIEHUS C IIPUMEHEHUEM
nofoousi M  TPUTOHOMETpUYECKUX  (yHKUMHA (MOJB3ysACh, TlEe HEO0OXO0auMO,
KaJIbKYJISITOPOM ).
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KIIACC

HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCS

(Tembl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpudecKkueUrypbu FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue OOBEKTHI. onpeaeaATbUXB3aMMHOEPACIIOI0KEHNUE, BLINTOJTHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, 4epTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBOAMTHEIPOCTEUIINETIOCTPOCHUSICIIOMOIBIOLUPKYIIS U

CMexXHBIE U

JINHEUKU.

BEPTUKATLHBICYTIIBL. N3MepAaThIMHETHBIEUYTIOBBIE BETMYUHBITEOMETPUUECKUX U
Pa6ora MPAKTUYECKUX OOBEKTOB.
CIPOCTEHIITUMU OnpeneasiTb«HATIA3»Pa3MePbIPeaTbHBIXOOBEKTOB,
JepTeKaAMU. MPOBOAUTHIPYOYIOOIIEHKYUXPAa3MEPOB.
N3mepenuenuueiinpix | PemaTb3agaunHaBBIYHCICHUCIITHHOTPE3KOBUBEINIHH
Y YTJIOBBIX BEJIMYUH, yTJIOB.
BBIYUCIICHHEOTPE3KOB PemaTp3a1aunHaB3aMMHOEPACIIONOKCHIE TEOMETPHUSCKUAX
U yIJI0B buryp.
IIpoBoauTHKIACCUDUKAITUIOYTIIOB, BBIYHCIATH
JIMHEIHBIC U YTIIOBBIC BEIMYUHBI, IPOBOAUTH
HEOOXOIMMBIE TOKa3aTEIbHBIC PACCYKICHHUS.
3HAKOMUTBHCACUCTOPUEHPA3ZBUTHATCOMETPUH
TpeyronbHUKN 22 [TorsiTHEOpABHBIX Pacno3HaBaThIapbIpaBHBIXTPEYTOIBHUKOBHATOTOBBIX

TPEYTroJIbHUKAX U

yepTexax (C yKka3aHUEM MPU3HAKOB).
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MIEPBUYHBIC
MIPEICTABICHUS

opaBHbIxpurypax. Tpu

IpU3HAKa PAaBEHCTBA
TPEYTrOJIbHUKOB.
[TpuszHakupaBeHCcTBa
IPSMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBoMCTBOMEIUAHBI
PSMOYTOJIBHOT'O
TPEYrOJIbHUKA,
MPOBEAEHHOU

K TUTIOTEHY3€E.
PaBHOOGe 1peHHBICH
PaBHOCTOPOHHHUE
TPEYTOJbHUKHU.
[Ipu3HakuucBoiicTBa
PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.
HepasencTra
BFEOMETPHH.
[IpsAMOYTOJIbHBII
TPEYTrOJIbHUKCYTIIOM
B 30°

BeiBOAMTHCIIEACTBUSA(PABEHCTBCOOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETOTPEYTOJbHUKOB;0MCCEKTPUCHL, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIEHIUKYIISIpa
OTpe3Ka; NepUMeTpa TPEYroJbHUKA.

@ opMyTHPOBATHCBOMCTBANTIPU3HAKHPABHOOEPEHHOTO
TPEyroJbHUKA.

CTpouThUYEpTEKU, pelIaTh3aa4UCIIOMOIIBI0 HAXOXKIECHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHATBIIPU3HAKUPABEHCTBAIPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.
Hcnoab3oBaThiindpoBbiepecypChlIIIHCCIe10BAHUS
CBOMCTBU3YYaeMBIX(PUTYD.
3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPUU
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[TapannenbHble IpsIMBIE, 14 [TapannensHbie DopMyIMPOBATHIIOHATHEIAPAUICIIBHBIXITPSAMBIX,
CyMMAayTJIOBTPEYTOJIbHHUKA IPSIMBIE,UXCBOMCTBA. HAXOAUTBIPAKTUYECKUETIPUMEDPBL.
Hakpect nexamue, N3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
COOTBETCTBEHHBIE U IapajuleabHbIX IpsAMBIX cexylien. IIpoBoauTe
OJTHOCTOPOHHHUEYTJIBI, A0KA3aTeJIbCTBANAPAIIIETBHOCTUABYXIPSIMBIXCIIOMOILBIO
o0Opa3oBaHHbIE YIJI0B, 00pa30BaHHBIX MPU MEPECEUEHUN ITUX MPSIMBIX
IIpU [IEPECEYCHUU TPEThEH IPSMOU.
napajuieIbHbIX BbpI4HCAATBCYMMYYTIIOBTPEYTOJIbHUKAUMHOT OyT OJIbHUKA.
PSMBIX CEKYIICH ). HaxoauTbuucioBblen0yKBEeHHbIC3HAUCHUSYTIIOB
[Tpuznax Br€OMETPUYECKNX3a4a4aXCUCTIOIb30BAHUEMTEOPEM O
napajuieIbHOCTH CyMME yTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
IIPSIMBIX Yepes 3HAKOMHUTBHCACUCTOPHEHPA3BUTUATECOMETPHUU
PaBEHCTBOPACCTOSTHU I
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.
Cymma yrJioB
TPEYTOJIbHUKA.
Bremnneyribl
TPEYTOJIbHUKA
OKpyX HOCTBUKPYT. 14 OKpyX HOCTb,XOpJau DopMyIMpPOBaTHONPEaeIeHUS :0KPYKHOCTH, XOP/IbI,
['eomeTpuyeckue JIAAMETPUXCBONCTBA. JIaMeTpa 1 KacaTellbHOU K OKpykHOCTU. U3yuyaTh nx
[MOCTPOCHUS KacarenpHas CBOWCTBA, NPU3HAKH, CTPOUTH YEPTEIKH.
K OKPY>KHOCTH. HccnenoBarhb, B TOM YKCIIC HCIIOJIB3YS HH(POBbIE
OKpyXHOCTB, PeCypChl: OKPYKHOCTb, BIMCAHHYIO B yTOJ; LEHTP
BIIMCAHHASIBYTOJI. OKPY’KHOCTH,BIIMCAHHOWBYTOJI;PABEHCTBOOTPE3KOB
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IHonstueol MT, KacaTelbHBIX.
IIPUMEHEHUE Hcnoab3oBate MeTox I'MT mis nokasarenbcTBa TEOPEMO
B 3a7a4ax. nepeceyeHrnn OUCCEKTPUC YTII0B TPEYTrOIbHUKA U
buccekrpuca un CEpPEIMHHBIXNEPIIEHIUKYISIPOBKCTOPOHAMTPEYTOJIbHHUKA C
CEepEIMHHBIN nomotibio I'MT.
MEePICHIUKYIISIP OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
KaKr€OMETPUYECKHUE OKPYHOCTEUTPEYTOJbHUKA, HAXOAUTBIIEHTPBIITUX
MeCTa TOYEK. OKPY’KHOCTEM.
OKpY>XKHOCTB, PemiaTh OCHOBHBIC 32/1a4M HA MIOCTPOEHME: YIJia, PABHOIO
ONMCAHHASO0KOJIO JTAHHOMY; CEPEIMHHOTO MEePIEeHANKYJIISIpa JAHHOTO OTPE3Ka;
TPEYTOJIbHUKA. MPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
OKpyXHOCTb, NEePIEeHAUKYIIPHONTAHHOUTIPSIMOI ;0MCCEKTPUCHIIAHHOT O
BIIMCaHHAas yIJIa; TPEYTOJIbHUKOB
BTPEYT'OJIbHUK. [IOPa3JINYHBIMAJIIEMEHTAM.
[Ipocrenmue 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATCOMETPHUU
3a71a4u
HaIlOCTPOEHUE
[ToBTOpEeHune,00001IeH1E 4 [ToBTOpEHUE U PemaTs3agaunHanoBTOpEHUE, WILTFOCTPUPYIOIIUECBA3H
3HAHUU 0000IIIEHNEOCHOBHBIX | MEXAY Pa3IMYHBIMU YaCTSIMU Kypca
MIOHATUN U METOJIOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
UACOBIIOITPOTPAMME
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8 KUIIACC
HanmenoBanuepasnena | KonuyecTtBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB coiep>KaHue

UeThIpEXYTOJIBHUKU 12 [Tapannenorpamm,ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX
NIPU3HAKUHCBOMCTBA. YETBIPEXYTOJBHUKHU PA3HBIX BUJOB U UX DJIIEMEHTHI.
YacTHble ciyyan @opmMyJHMpPOBATH ONpPeeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneuu,paBHOOOKON
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOYTroJbHOW TPaIeLHH.
pomO, KBaapar), ux Jloka3pIBaTh M HCNOJIB30BATH NP PEIICHUH 32124
IIPU3HAKUHCBOMCTBA. NIPU3HAKU U CBOWMCTBA: Mapajuiesiorpamma,
Tpanenus. IpsIMOYTOJIbHHKA,poMOa,KBaIpaTa, Tparenuu,paBHOOOKOM
PaBHoOOKas 1 Tpaneuuu, NpsIMOYIOJIbHON TPaIleLUH.
IIPSIMOYTOJIbHAS IIpuMeHATBEMETOAYABOCHUAMEAUAHBITPEYT OJIbHUKA.
Tpanenuu. Hcnoab3oBaThiindpoBbiepecypChLIIIUCCIECIOBAHUS
MeronyaBoeHus CBOICTB U3y4aeMbIX QUTyp.
MEJUaHBI. 3HAKOMHUTBCACUCTOPUEHPA3ZBUTHATCOMETPUN
LlenTpanbHas
CUMMETpUS

Teopemadanecanreopema o 15 Teopemadanecan IIpoBoAUTHIIOCTPOCHUSICTIOMOIIBIOLIUPKYIISIUIIMHEKH C

[TPONIOPLUHUOHAIBHBIX Teopema UCIonb30BaHue TeopeMsl Daneca U TEOpeMBbI

OTpe3Kax, MoA0OHbIE ONPOIOPLMOHAIBHBIX | ONPONOPLHOHAIBHBIXOTPE3KAX,CTPOUTHUETBEPTHIN

TPEYTOJIBHUKA OTpE3Kax. IIPONIOPLMOHAIIBHBIN OTPE30K.
Cpenussanunus IIpoBoauTh 10Ka3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKANIEPECEKAIOTCIBOAHONTOUKE, HHAXOAUTH
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Tpaneuus,eécpenussa
JIVHUSL.
[IponopumoHansHbIE
OTPE3KHU.

Lentpmacc

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

CBSI3BCIIEHTPOMMACC, HAXOAM ThOTHOIICHHE,BKOTOPOM
MEJIUAHBI JISTATCS TOUKON UX MePECCUCHUS.
HaxoauTb1og00HbIETPEYTOIbHUKHHATOTOBBIXYEPTEKAX C
yYKa3aHHEM COOTBETCTBYIONIUX IMPU3HAKOB MOA00HS.
PemaTb3agauynHano100HBIETPEYTOJIBHIKH CIIOMOIIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBLHUKOB.
IIpoBoaUTHA0KA3aTEIBLCTBACUCIIONH30BAHUEM TTPU3HAKOB
[IOJ00HSI.

TPEYTOJILHUKOB. Jloka3bIBaTBTPUNIPU3HAKATIONOOUATPEYTOJIbHUKOB.
[Ipumenenue IIpumMeHsITH MTOTyYeHHBIC 3HAHUS MPU PEIICHUN
noioous r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
IIPU pPEIICHUU 3HAKOMHUTBHCACUCTOPUEHPAZBUTUATCOMETPHUU
pPaKTUYECKUX3a/1a4
[Imomans. Haxoxnenue 14 CaoiicTBamIoniage OBiaeBaTbNepBUYHBIMHIIPEICTABIE HUIMUOO0OIIICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaanmnogoO0HbIXPUryp dopMybl BoIBoAMTH(GOPMYIIBITIIONIAUTIAPAIIIEIOT PAMMA,
JUISTUIONIA I TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tpanenuu. YETHIPEXYTOJIbHUKAYEPE3IUArOHATU U YTOJIMEKTYHUMU.
Brruncnenune Haxoautsmnomanuduryp,n300pakEHHBIX HAKIIETIaATON
IJIOIIAJEHUCIIOKHBIX Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
dburyp. JOCTpauBaHUE.
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[Tnomaguduryp Pa30uparsnpuMepbINCIONb30BaHUSBCIIOMOraTENBHON
HakJieT4aTonoymare. IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
[Tnomanu mogo06HBIX HaxoauthIiomaauno100HbIXPUryp.
duryp. BbI4uCaS THIUIONAIUPA3TIMYHBIXMHOTOYTOJIBHBIX(DUT Y.
3anaun Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
CIIPAKTUUYECKUM coziepKaHuEM
COZIEpKAHUEM.
Pemenunesanau
CIIOMOIIIBIOMETO/1a
BCIIOMOTI'aTeJIbHOM
IJIOILAAN
Teopema ITudaropa u 10 Teopemalludaropa,u Hoxka3zpiBaTbTeopeMylludaropa,ucnosib3oBaTheé B
HaYaJIaTPUTOHOMETPUU e€ IpUMEHEHHE. MPAKTUYECKUX BBIYMCICHUSX.
Onpenenenne D opMyJIHPOBATHONPEACICHUITPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (YHKIUHOCTPOTOyTiia, MPOoBePATHUXKOPPEKTHOCTb.
GbyHKIIUN OCTPOTO BbIBOAUTHTPUTOHOMETPUUECKUECOOTHOIIEHUS B
YTIAnpsMOYIOJIbHOIO | MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHUKA, HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
TPUTOHOMETPUYECKUE | MpSIMOYTOJIbHBIXTPEYTOJbHUKAXC yraaMuB45°u45°;30°
COOTHOILIEHUS u60°.
BIIPSIMOYT OJIbHOM Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOXKICHUS
OcHoBHOE COOTHOIICHUMUMEXK Ty TPUTOHOMETPUYECKUMHUPYHKITUSIMU
TPUTOHOMETPUYECKOE | PA3JIMYHBIX OCTPBIX YIJIOB.
TOXIECTBO IIpuMeHATBIIONYYEHHBIC3HAHUSNYMEHUATIPUPELICHU T
MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUATEOMETPUN
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YTl B OKPYKHOCTH.
BrnrcanHbIEMONIMCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble
KOKpyx’HocTu.Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LHECHTPAJILHBICYTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.
YrasIMex Iy
XOpJlaMu U
CEKYIINMU.
Bnucannbie u
OITMCaHHEBIC
YEThIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[IpumenenunesTnx
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH,0011T1e
KacaTeJIbHbIC.
Kacanne
OKPYKHOCTEH

@ opMyJIMPOBATHOCHOBHBICONIPEICIICHN S, CBSI3aHHBIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTbBNMCaHHBIEYTIIBL,ONUPAOIIUECIHAOTHYAYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITU(GPOBBIX
PECYPCOB,BIIMCAHHBIEMOTIMCAHHBIEYETBIPEX YT OJIbHUKH,
BBIBOIMTH UX CBOICTBA U MPU3HAKH.
Hcnosb30BaTh3TUCBOKWCTBAUTIPU3HAKUTIPUPEILICHUH 33/1a4
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[ToBTOpEeHue,000011eHNE 4 [ToBTOpEeHUE PemaTtb3agaunHanoBTOpeHUE, WIUTIOCTPUPYIOIIUECBSI3U
3HaHUU OCHOBHBIX IIOHATHA U | MEXIy pa3IMYHBIMHU YaCTIMH Kypca
METOJIOBKYPCOB718
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
JACOBIIOITPOT'PAMME
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9 KUIIACC
HanmenoBanuepasnena | KonnyecTtBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometrpus. Teopemsl 16 Onpenenenue D®opMyIMPOBATHONPEeTeHUSITPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSMBIX yTJIOB.

PerieHneTpeyroibHUKOB Gyrkuityriosot0° 10 | BBIBOAMTBETEOPEMYKOCHHYCOBUTEOPEMYCHHYCOB (C
180°. ®opmyibl pagnycoM ONMUCAHHON OKPY>KHOCTH).
[PUBEICHUSL. BoiBoauTHGOPMYJIBLIIABBIYMCICHUSA TIOIACHT
TeopeMaKkoCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. MJIOIIAUTPEYTOJIbHUKAYEPE3ABECTOPOHBINYTOJIMEKIY HUMH,
Pewenue dbopMyIa miomaay 4eTrIpEXYrojbHUKA Yepe3 ero 1uaroHaiu
TPEYrOJIbLHUKOB. M YTOJI MEX/ly HUMH).
HpaKTI/ILICCKOG PeHIaTprCYFOJIBHI/IKH.
TIpIMEHEHHE Pemarbnpakruueckre3agauu,CBOAAIINECS
JI0Ka3aHHBIXTEOPEM KHAXO0XJIECHUIOPA3TUYHBIX3JIEMEHTOBTPEYT OJIbHUKA

[IpeobpazoBaHnenonoousl. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue orpeoOpa3oBaHUH HccnenoBaTbOTHONICHHETMHEHHBIXITIEMEHTOBDUT YD

COOTHOIICHUS 0100w npu npeoOpa3oBaHUM MO00HS.

BOKPY>KHOCTH CoOTBETCTBEHHBIE HaxoauTbnpumMepsinogo0usiBOKpyKaroen
AJIEMEHTHITIOTOOHBIX NEUCTBUTETBHOCTH.
dburyp. BbIBOAMTHEMETPUUECKUECOOTHOIEHUSMEXK TYOTPE3KaMU
Teopema XOpJ, CEKYIIUX U KacaTelIbHbIX C UCIOIb30BaHUEM
ONPOU3BEACHUU BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.
OTpPE3KOB XOPJ, PematbreomeTpruueckue3aqauun3aiauuu3pearbHON KU3HU C
TeopeMa UCII0JIb30BAHUEM MTOAOOHBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TEOPEMAOKBAAPATE
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB,CII0KEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KEHUEBEKTOPA
Ha YHUCIIO.
DOU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
PaznoxenueBexkropa
0 JBYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.
CxkansipHoe
MIPOW3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaThBEeKTOPHIKAKHAIPABIEHHBIEOTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (IepeMellieHIe) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYECKUINN(PU3NIECKUACMBICTBIITUXONIEPALIUH.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.
PackiagpIBaThBEKTOPIIOIBYMHEKOJIJIMHEAPHBIM
BEKTOpaM.
Hcnonb30BaThCKAIIPHOCIIPOU3BEICHUEBEKTOPOB,
BBIBOJAUTHETOOCHOBHBIECBOMCTBA.
BbI4nciasiTbCyMMY,pa3HOCTBUCKAISIPHOEITPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.
IIpuMeHATBCKATAPHOE PON3BEACHUE IITHAX 0K ICHHS
JUIMH U YTJIOB
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IIPUMEHECHUE
JUISTHAX 0K ICHU S
JUIAH Y YTJIOB.
Pemenne3anau

CIIOMOIIBFOBCKTOPOB.
HpHMGHGHHCBCKTOpOB

JUTSL peleHus 3a/1a4y
buzuku

I[GKapTOBLIKOOp}II/IHaTLI
Ha ITIJIOCKOCTU

JlexapToBbI
KOOPJAMHATBHITOUEK
Ha IJIOCKOCTH.
YpaBHEHUETIPSMOM.
YpaBHeHue
OKPYKHOCTH.
KoopaunateiTouek
NIEPECEUCHHUS
OKPY>KHOCTH H
IIPSMOMU.

Meton koopaUHAT
IIPU PELICHUU
r€OMETPUYECKUX

3aJa4,IIPAKTHICCKUX

3aga4

OcBauBaTbNOHATHETIPSIMOYTOJIBHOUCUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.
BbIBOAMTHYpaBHECHUETIPSIMONHOKPYKHOCTU. BbI1€SITH
MOJIHBIMA KBaJIpaT JJIsl HAXOXKIEHU LIEHTpa U paanyca
OKPY>KHOCTH MO €€ YpaBHEHHUIO.

PemaTthb 3aa4M Ha HAX0K/ICHUE TOUYEK MEPECCUEHUS
NPSMBIX U OKPYKHOCTEW C MOMOUIBI0 METO/Ia KOOPJAUHAT.
Hcnoab30BaThCBONCTBAYTIIOBOTOKO P DHUITUESHTATIPSAMOM
NP PELICHUH 3a]1a4, JJIs ONPEETICHUS PaCIIONIO0KEHHS
IIPSMOMU.
IIpuMeHATBLKOOPANHATHIIPUPEILIEHUUT€OMETPUUECKUX U
MPaKTUYECKUX 3aJ1ay, ISl IOCTPOECHUSI MAaTEMAaTHUECKUX
MOJENel peasIbHbIX 33a/1a4 («METOJ KOOPJUHATY).
IM0J1b30BaThCAISATIOCTPOCHUSMUCCIICIOBAHUM TM(PPOBBIMU
pecypcamu.
3HAKOMHUTBHCACUCTOPHEHPAZBUTUATEOMETPUU
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[IpaBuiibHBIE
MHOT'OYT'OJIbHUKH.
JIMMHAaOKPY)KHOCTUU
[JI0I1ab Kpyra.
Briuncnenuermiomaaen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTHU,1YTH
OKPYKHOCTH.
Pagnannasmepa
yria.

[Lnomans kpyra,
CEKTOpa,CerMeHTa

DopMyIMPOBATH OIPEICIICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

HOJIb3OBaTbCﬂHOHSITI/IGMI[J'II/IHBIOKPY)KHOCTI/I,BBGI[éHHBIM C

MIOMOIIBIO NMPABUJIBHBIX MHOTOYT'OJIbHUKOB, ONIPeAe/IATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTbNEpPEX0A0TPaIUAHHONMEPBIYTIIA K
rpajyCHON U HA0OOPOT.

OmnpeneasTbIIOMAIBKPYTa.
BoiBoanTh(opmyabl(BrpaaycHoWUpagnaHHONMEPE)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
Boruncastbiomaanduryp, BKIIOYaI0IINXIEMEHThI
OKPYXHOCTHU (KpyTa).
HaxoaurbInomanys3anadaxpeaibHONKU3HA

JIBH2KEHUATUIOCKOCTH [TonsiTHEOIBUKEHU T Pa30uparsrnpuMepbl, MJUTFOCTPUPYOLITUETTOHATHS
IJIOCKOCTH. JBUKEHHS.
[TapannenbHbIN D opMYyJTHPOBATHONPEICIICHUSIIAPAILICIILHOTOIIEPEHOCA,
MEPEHOC,IOBOPOT IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
[Ipumenenue HAXOAUTH HENOJABUKHBIE TOUKHU.
[IPUPEIICHUN3A1aY HaxoauThbIeHTPBIMOCUCUMMETPUHTIPOCTEUIIUXPUTYD.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
PEIICHIHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HNcnonb30BaThIAI0CTPOCHUSNUCCIIEOBAHUM
1U(POBBIC PECYPCHI
[loBTOpEHKE,0000111EHHE, [loBTOpEHHE OnepupoBaTbnoHATUAMM: QUTYPA, TOUKA, TPSIMASL,YTOJI,
CHUCTEMAaTH3aLNS 3HAHUM OCHOBHBIXIIOHSITUIH MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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METOA0BKYpcOB7—9
KJ1acCOB,0000111eH1E
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocrenmue
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa.l3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroapHUKH.
[TapannenbHbie U
NEPHEHANKYIISIPHBIE
psIMBIE.
OKpyXHOCTBUKPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY’KHOCTH.
Bnucannseie u
ONMCaHHbIC
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
YUeThIpEXyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAIIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSMBIX, yTOJIMEX Y TPSAMBIMU,CUMMETPUSIOTHOCUTEIIBHO
TOYKH U MIPSMOM; JJIMHA, paCCTOsIHUE, BEJIMUMHA YIJIa,
IJI0ILA/1b, IEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOIIAIN
MHOTOYTOJIbHUKOB, JJTMHBIOKPYKHOCTHUUILIONIAIUKPYTa,
00BbEMa MPSMOYTOJILHOTO Mapaljieenuneaa.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJHMHAT, BEKTOP; MCIOJIb30BATh 3TH OHATHUS IS
NpEACTaBICHUSAIaHHBIXUPEUIEHNA3a1a4,BTOMYHCIIE U3
JIPYTUX Y4eOHBIX MIPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJLTIOCTPALMIOCBA3ENMEK 1y Pa3InYHBIMUYACTAMUKYpCa.
Bri0upaTh MeTO I peLIeHUs 3a1a4u.
PemaTp3agauynns3noBceJHEBHOMKU3HU
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U OTIMCAHHbIE
YETHIPEXYTOJIbHUKHU.
Teopemalludaropan
Hayasa
TPUTOHOMETPHH.
Pemenne o0umx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
TUIOCKOCTH.

JBmxenus.ITogooue.

CummeTpusi.
IInomane.
Beruucnenue
rorormaneii.  imomaam
MOI00HBIX (PUTYP.
JlexapToBbI
KOOpPAMHATBIHA
IIJIOCKOCTH.

Bekropsl
HAaIUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOBIIOIIPOIT'PAMME

68
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OEAEPA/IBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«BEPOATHOCTBUCTATUCTUKA»B7-9KJIACCAX

HOACHUTEJIBHASA3SAIINCKA

B coBpemeHHOM LMPPOBOM MHUpE BEPOATHOCTh M CTATHCTHKA MPUOOPETAIOT BCE
OOJIBITYI03HAYUMOCTh, KAKCTOYKU3PCHUSTIPAKTHICCKUXITPUII0KCHUH, TAKMHXP OJTHA B
oOpa3oBaHnU, HEOOXOIUMOM KaKJIOMY 4esloBeKy. Bo3spacraer uucino npodeccuii,npu
OBJIAJICHUN KOTOpPHIMH TpeOyeTcsi Xxopoluas ©0a3oBas MOArOTOBKa B 00yacTu
BEPOSATHOCTUUCTATUCTUKH, TAKASTIOATOTOBKABAKHAISIIPOJOJKEHUSI00pA30BAHUSN  J1JIs
ycHemHon npodeccuoHaIbHON Kapbhephl.

Kaxxaplii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUsI Ha OCHOBE MMEIOLIUXCS YHETO
JaHHBIX. A 1711 OOOCHOBAHHOTO TPHWHATHUS PENICHUS B YCIOBUAX HEIOCTaTKa WIIH
n30bITKa HHPOpMAIIMK HEOOXOJUMO B TOM 4YHCIE XOpomo CcHOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIILJICHHUE.

HNMeHHO 103TOMY OCTpO BCTajia HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOYyYAIOIIMXCSA
(YHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOUAIOIIYI0O B ce0s B KauyecTBe HEOThEMIIEMOU
COCTaBJISIFONICH YMEHHE BOCIPHHMMATH M KPUTHYECKH aHATU3WPOBATh WH(POPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaNbHBIX MPOIECCOB U 3aBUCHUMOCTEH, MPOU3BOAMUTH MPOCTEHIINE BEPOSITHOCTHHIC
pPACYETHL.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MpHUHIMIAMU cOopa, aHajau3a |
Npe/CTaBlieHUs] JaHHBIX M3 Pa3MUHbIX cdep Ku3HU OOIecTBa W TrocCyJapcTBa
npuoOmaer oO0ydJaronmuxcss K OOIIEeCTBEHHBIM HHTepecaMm. l3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHu3aluy Iepedopa W Tmojacuéra 4ucia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoBco3naéTMaTeMaTHYeCKU ) yHIaMEHTII(OPMUPOBAHUSIKOMIIETEHIINA B 00J1aCTH
uHopMaTHKU W TUGPOBBIX TeXHONOTUH. [Ipu M3yuyeHWH CTATUCTHKUA W BEPOSITHOCTU
o0oramarnTcs MpeICTaBICHUSI 00YJaIONIUXCs O COBPEMEHHOM KapTHHE MUpPa U METOJIax
ero wuccienoBaHusi, (GopMupyeTrcs NOHMMAaHHE POJIU CTATUCTUKH KaK HCTOYHHKA
COIMAJIFHO 3HAYUMOW WHGOPMAIIMM ¥ 3aKJIAJIBIBAIOTCA OCHOBBI BEPOSTHOCTHOTO
MBIIILICHUS.

BcooTBeTCTBUHCIaHHBIMUIICIIMUBCTPYKTYPEITPOTPAaMMBIYdeOHOTOKYpCa
«BeposTHOCT, M CTAaTUCTHUKA»OCHOBHOTOOOIEr000pa30BaHMs BbIACICHBICIEAYIOIIHE
conepkarenbHo-MeToauueckue nuHuu: «lIpencraBneHne MaHHBIX W OMHUCATEIbHAS
CTaTHCTHKa», «BeposTHOCTBY, «DIeMeHThl KOMOWMHATOpUKN», «BBeaeHue B Teopwio
rpadoBy.

Conepxanne ymmHun «lIpencraBneHue MaHHBIX W ONMUCATEIbHAS CTATUCTHUKA
CIIY’KUT OCHOBOM i1 OPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(OpPMALIUEH: OT YTCHUS U
UHTEpTpeTanui WHGOPMAIUK, TPEACTaBICHHOW B Ta0IWIax, HAa JgUarpaMMmax |
rpadukax,1ocoopa,npecTaBIeHUInaHaATN3aIaHHBIXCUCTIOTE30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEeIHMX M paccerBaHus. Pabortas ¢ JaHHBIMH,
oOydaromuecsi ydarcsli CUYUTBIBAaTh M HHTEPIPETUPOBATH JAHHBIE, BbIJIBUTATh,
apryMeHTHUPOBATbUKPUTHKOBATHIIPOCTEUIIMETUIIOTE3bL, Pa3MbIIUIIThHAA(PAKTOPAMH,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, W OLECHHMBAaTh MX BJIUSHHE HA paccMaTpUBAEMbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE MNpPEACTAaBICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW I U3YYEHMUS
TEOPUUBEPOSATHOCTEN. BONIBIIOE3HAUEHUEMMEOTITPAKTUYECKHE3aIaHNS],BYACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3yyeHun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCSL ¢ IPOCTEHIIMMU METOAaMHU
BBIYMCIICHUSI BEPOATHOCTEW B CIyYalHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIIMMHU CTaBUTh U
pemath 6oJee cloKHbIe 3a7aui. B yueOHbIN Kypc BXOAST HaYaJIbHbIE MPECTABICHUSIO
CIIy4YalHBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

BpaMkaxy4eOHOroKypcaoCyIecTBIsIeTCA3HAKOMCTBOOO yHaIOTUXCsl c
MHOXECTBAMM W OCHOBHBIMHM ONEpAlMsIMM HAJ MHOYKECTBAMHU, pPacCMaTpHUBAIOTCS
OpuUMEphl NMPUMEHEHUs I PEIICHUS 3a/1ad, a TakKe WCIOJIb30BAHUS B JPYIUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B7-9xnaccaxuzydaetcsydeOHBINKYpCc«BeposiTHOCTEUCTATHCTHKAY,BKOTOPBIT
BxoasaTpasaensl:«lIpeacraBieHre 1aHHBIXMOITUCATEIBHASICTATUCTUKAY,

«BeposATHOCTHY», «DNIEMEHTHIKOMOMHATOPUKIY, « BBeIeHHEeBTEOpUIOTPadOBY.

OO61eeunciI04acoB,peKOMEHI0BAHHBIX IS U3y YeHUIy4eOHOTOKypCa
«BeposaTtHocThucTaTUCTHKAY,—1029aca:B7kiacce—34uaca(lyacBHenento), B 8 kiacce —
34 yaca (1 gac B Henenwo), B 9 kiacce — 34 yaca (1 yac B HeZeI0).

COJEP KAHUEOBYYEHUSA
7 KIIACC

[IpencraBrieHneIaHHBIXBBUAETAOIUIL, TUATPAMM, 'PAPUKOB. 3aMTOTHEHUE
Ta0JINII, YTEHWE W MOCTPOCHUE JUarpamMMm (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpoiieccoB. M3BnedeHue uHpoOpmanum U3 auarpamMm U
TaOJINII, UCTIOJIE30BAaHUE M HHTEPIIPETAINS JaHHBIX.

OnucatenpHas CTAaTUCTUKA: cpeaHee apudmeTwdeckoe, MeIWaHa, pas3max,
HanOOJbIIICEMHANMEHbIIIEE3HAUYCHUIHA00paunCIOBBIX TaHHBIX. [ [prMephIcTyuaiiHOM
U3MEHYUBOCTH.

CrnydaliHbIN dKCIIEpUMEHT (OTBIT) UCTydaiiHOeCOObITHE. BEpoSTHOCTh 1 YacToTa.
PonpManoBeposTHEIXUIPAKTUUECKUIO0CTOBEPHBIXCOOBITUIBIIPUPOICUBOOIIIECTRE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepuinna, pedpo. Crenenp BepinHbl. Yucno pédbep U cyMmapHas CTENEHb
BepuinH.[IpencraBnenne ocssizHocTUrpada.[{enuunukist. [TyTuB rpadgax.0O6xoxq
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rpada (ditnepoB nyth).IlpeacraBnenue obGopueHTHpoBaHHOMTIpade.Pemenne 3amau c
MOMOIIIbI0 TpadoB.

8 KJIACC

[IpencraBneHre 1aHHBIXBBUIETAOIUIL, TUArpaMM, TpaUKOB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXECTBO. Onepanyu HaJl MHOKECTBAMMU
oObeuHEHUE, TepecedyeHue, aonoiHeHne. CBOMCTBA omnepanuil HaJ, MHOXECTBAMU:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINUTEIbHOE, BKIIFOUEHUs. Vcronp30Banne
rpauyecKoro MPEJICTABICHUS MHOXECTB JJI OINWCAaHUS peajbHBIX MPOIECCOB U
SIBJIEHUM, TIPU PEIICHUHU 3a]1a4.

N3mepenne paccemBaHus JAaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS clydaitHoro omnbita. Ciaydyalinbie coObITHs. BeposTHOCTH
coObITHN. ONBITEI ¢ PAaBHOBO3MOYKHBIMH DJIEMEHTapHBIMH COOBITHSIMU. CirydaitHbIN
BbI00D.CBA3BMEKTYMaTIOBEPOSTHBIMUUIIPAKTUICCKHII0CTOBEPHBIMUCOOBITUSIMHU B
npupojie, 00IIEeCTBE U HAyKe.

JlepeBo. CBoiicTBa J1€pEBbEB: €AMHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE BUCSYCH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH U uuciaoMm pédep. [IpaBuiio ymMHOKEHUS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObITHsA. DopMmysia CIOXKEHHS BEpPOSTHOCTEH. ¥YcCIOBHAS
BepoATHOCTh. [IpaBuno ymHoxenus. HeszaBucumble coObiTusi. IlpencraBnenue
JKCIEpUMEHTaBBUAEAEpeBa. PellieHre3a1auHaHax 0K JEHUEBEPOATHOCTEN € TOMOILBIO
JepeBa CIy4ailHOT0 3KCIIEpUMEHTa, AuarpaMm Dujepa.

9 KJIACC

[IpencraBiieHne NaHHBIX B BUJE TaOJNHI], AHArpamMm, rpauKoB, WHTEPIpPETALUS
naHHBIX. YTEeHUE ¥ OCTPOCHHE TaOIHI], TUarpamMm, TpadUKoOB MO peaJbHbIM JTaHHBIM.

[lepecranoBkn u dakropuan. CodeTaHus W YHUCIO COYETaHWA. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJIb30BAHUEM KOMOUHATOPUKH.

['eomerpuueckasBepossTHOCTh. CTy4yallHBIMBEIOOPTOUKUU3(UTYPHI HA TUIOCKOCTH,
W3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Ucnbitanue. Ycnex u Heyaada. Cepusi ucnblTaHUW A0 mepBoro ycnexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuyr UCTIBITaHUN bepHym.

CnyvailHas BelWYMHA U paclpeliefieHue BeposiTHOCTeH. MarteMaTtuueckoe
oXuaaHue u aucriepcus. [Ipumepsl MaTeMaTHUEeCKOro OXXUIAAHUS KaK TEOPETUUECKOTO
CpPEHEro 3HA4YCHUs BEIMYMHBL. MaTeMaTU4eCKOe O0XKUJAHWE U JUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTueozakoneOoIbIIMXUKCEI. FI3MEepeHHEBEPOSITHOCTEHCITIOMOIIBIOYACTOT.
Ponpu3zHaueHne3aKoHa0 0NN X YK CEIBIPUPOIECHOOIIECTBE.
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HNPEAMETHBIEPE3YJIbTATbBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 kiacce:

Yurare wuHbOpMaLMIO, MNPEACTaBICHHY0 B TabnMiax, Ha JguarpaMmmax,
MPEICTABIIATHIaHHBIEBBU 1€ TA0IMIL, CTPOUTHANAT PAMMBI(CTOJIOUKOBBIE(CTOIOUATHIE) U
KpPYTOBbIE) 10 MACCUBAM 3HAUECHH.

OnuceiBaTh U1 UHTEPIIPETUPOBATH pEaJIbHBIE YHUCIOBBIE JAHHBIE, MPEACTABICHHbIE
B Ta0JIMIIaX, HA IUarpammax, rpapukax.

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apumeTnieckoe, MeInana, HauboJIblIee U HAUMEHbLIEE 3HaYEHUs, pPa3Max.

HmeTbIipeicTaBieHHEeOCTyYalHOMM3MEHUNBOCTUHATIPUMEPaXIIeH, PU3NYeCcKUX
BEJIMYMH, AHTPOMOMETPUYECKHX JAHHBIX, UMETh MPEICTABIECHUE O CTATUCTHYECKOM
YCTOMYHUBOCTH.

[IpeamerHbie pe3ysibTaThl OCBOSHUSI MPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIHII, 1UarpamMmm, rpadukoB.

OnuchIBaThAaHHBIECTIOMOIIBIOCTATUCTUYECKUXITOKA3aTENICH :CPEITHUX3HAUEHU |
Mep paccerBaHus (pa3Max, IUCTIEPCUs U CTaHAPTHOE OTKIOHEHHUE).

HaxoauThyacTOTHIYHCIIOBBIX3HAYEHUITMYACTOTHICOOBITHI, BTOMUYHCIIE 1o
pe3yiabTaTaM U3MEPECHHUN 1 HAOIIOACHUT.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIXCOOBITUI, BTOMYHUCIIEBOMBITAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckue MOIETU: JEPEeBO CIYyYaiHOTO OSKCIEPUMEHTA,
quarpamMMbl Disiepa, YicIoBas IpsiMas.

OnepupoBaTh NOHATUAMH: MHOKECTBO, MOAMHOKECTBO, BBINOJIHATH ONEPAlMUHA
MHOXECTBAMU: OOBEAMHEHUE, IEePECEUCHUE, [OMOJTHEHUE, MEePEUUCHATh 3IEMEHTHI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpadudeckoe MpeACTaBICHHE MHOXKECTB U CBSI3EH MEXIy HUMUIISA
OTIMCAHMSI TIPOIECCOB U SBJICHUIA, B TOM YKCJIE TIPH PEIICHUH 3a/1a4d U3 IPYTUX yU4eOHBIX
MPEIMETOB U KypPCOB.

IIpeameTHple pe3ynbTaThl OCBOSHHS MPOrPaMMbl Y4eOHOro Kypca K KOHITY
oOydeHus B 9 Kiaacce:

N3Bnekars u mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BUJE TaOlull, Auarpamm, rpadukoB, MNPE/CTABISTh JIaHHBIE B BHJIC
Ta0aul, Juarpamm, rpauKkoB.
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PemaTp3agaunopraHi30BaHHBIMIIEPEOOPOMBAPHUAHTOB,aTAK)KE C HCIOIb30BAHUEM
KOMOMHATOPHBIX MPaBUI U METOJOB.
Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.
HaxoauTe 4acToThl 3HAYEHUH M YacTOTbl COOBITUS, B TOM 4YHUCJE TMOIb3YSICh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHNUN U HAOIIOACHUIA.
HaxoauTe BEpOATHOCTH CIy4aillHBIX COOBITMA B HU3YYEHHBIX OIBITaX, B TOM
YK CJIEBOIBITAXCPABHOBO3MOKHBIMUAIIEMEHTAPHBIMUCOOBITUSIMU, BCEPUAXUCTTBITAHUM J10
IIEpBOI0 yCIeXa, B CEPUAX UCNbITaHUN bepHymu.
HNmets nipeicTaBieHUEOCTy4alHOM BEIMYMHEN OPACTIPEICIIEHUH BEPOSITHOCTEM.
Nmers mpeacTaBieHne O 3aKOHE OONBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTHUBCITYYaHHOMM3MEHYHMBOCTUUOPOIN3aKOHAOOIBITUX YU CEN
BIIPUPOEH OOIIECTBE.
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KIIACC
HaumenoBanuepaznena |KonudecTBo OcHOBHOECOEpHKAHNE OCHOBHBIEBUIBIICATEIBHOCTUOO yUAFOIITUXCS
(Tembl) Kypca 4acoB
[IpencraBneHne1aHHbBIX 7 [IpencraBneHue1aHHbBIX OcBauBaTh cIOCO0BI IPE/ICTABIICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUSATIOTAO0IMYHBIM
JTaHHBIM. V3BJICUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHYeckas
paboTta «Tabmuipy.
I'paduyeckoe
npeicTaBleHueJaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOUKOBBIX(CTOI0YATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUArpamM.
[Tpumepsiaemorpadudeckux
JUarpamm.
[IpakTuyeckaspadbora
«JlmarpaMmbI»

CTAaTHCTHYCCKUXJAaHHBIXUYUCIIOBBIXMACCUBOB
CTIOMOIIBIOTA0IHIIATHAT PAMMCHCTIONB30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKkue
JaHHBIC, POU3BOICTBO MTPOMBIIICHHON 1
CCIIBCKOXO03MCTBEHHOMITPOTYKITUH,00IICCTBEHHBIC
IPUPOTHBIC SBIICHHS).
N3y4aTbMeToaAbIpa0d0THICTA0TMYHBIMUN
rpadUIeCKUMU TPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHAsACTaTHCTHKA

YucnoesieHabopel. CpeHee
apudmeTryueckoe.
MenauanauucioBoronabdopa.

OcBauBaTh NOHSTHSA . YUCIIOBOM HAOOp, Mepa
LHEHTpaTbHONTEHIEHIINH(MEPALIEHTPA ),BTOMYHCIIE
cpeaHee apupMEeTHIECKOE, MeIMaHa.
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Y CcTOMYUBOCTEMEUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HAYCHUS».
Haubonrplliee 1 HauMeHbIIIEE
3HAYCHUSYUCIOBOTOHA0OPA.
Pa3max

OnuchIBaTBCTATUCTUYECKUETAHHBIECTIOMOIIIBIO
cpelnHero apuMeTHYecKoro u Meauansl. Pemartp
3aa4u.

N3y4aTbCBOMCTBACPEIHUX,BTOMYUCIIE C
MOMOIIBIO IUPPOBBIX PECYPCOB, B X0/
PAKTUYECKUX padoT.

OcBauBaTbNOHATHA :HANOOJIbIIICEHHAUMEHBIIIEE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pemarts 3aga4u Ha BbIOOp criocoba onucaHus
JAHHBIXBCOOTBETCTBUUCIIPUPOIOMJAHHBIXU LETSAMHU
UCCIIE0BaHUsA

CﬂyqaﬁHa}II/BMeH‘{I/IBOCTL

Ciy4yailHasM3MEHUYNBOCTh
(mpumepsr). YacToTa
3HAYEHUI B MACCUBE
Ma”HbIX. [ pynmupoBka.
['uctorpammel.
[TpakTyeckaspadbora
«Crny4dailHasiu3MEHYUBOCTb

OcBanBaTBLNMOHATHS (YaCTOTa3HAUYCHUIBMAaCCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTbrpapuyecKuenpeICTaBICHUIPA3ZHBIX
BUJIOB CIIy4allHOW U3MEHUYUBOCTH, B TOM YHCJIE
CIIOMOIIBIO (P POBBIXPECYPCOB,BXO/IC
MPAKTUIECKON pabOoThI

Brenenuerteopurorpagon

I'pad,Beprruna,pedpo.
[IpencraBnenuesagauu
cnomortstorpada.CreneHn
(BaJICHTHOCTH) BEPIIUHBI.
YucnopédbepucymmapHast
creneHp BepunH. Lens u

OcBauBatbnonsaTus rpad,sepmmHarpada,pedpo
rpada, cTerneHp (BaJ€HTHOCTh BEPIUHBI), IIETIh U
UKL

OcBauBaTbNOHATHA TTyThBrpade,dinepoBmyTh, 00X01

rpada, OpueHTHUPOBAHHBIN Tpad.
Pemarp3agaumHanonCKCyMMBICTEIICHENBEPILIMH
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muki. [1yTe B rpade.
[IpencraBneHNEOCBA3HOCTH
rpada. O6xox rpada
(HJIEpOB MYyTh).
[IpencraBnenue
000pPHEHTUPOBAHHBIX

rpagdax

rpada,Hanonckodxoarpada,HanouCKNyTeu B
OpPUEHTUPOBAHHBIX Tpadax.
OcBauBaTHCNIOCOOBINPEICTABICHUA33JaUYU3KypCa
anreOppl, TEOMETPUHN, TEOPHH BEPOSITHOCTEH, IPYTHX
IPEIMETOB C MOMOIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEPax

BeposiTHOcThHYACTOTA
CITy4alHOTO COOBITHS

CityyaiiHbIil ONBIT U
ClIy4yaliHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobbiTus. Porb
MaJIOBEPOSITHBIX U
MIPAKTUYECKUIOCTOBEPHBIX
coOBITHI B pUpoJie U

B 0011ecTBe. MoHeTa U
UTPaJIbHASIKOCTHBTEOPUU
BEPOSITHOCTEM.
[MpakTuyeckaspadbora
«YacToTaBbITIaIcHUS 0PI

OcBanBaTh NOHATHSA: CIYYANHBIN ONBIT U
CIIy4aitHO€COOBITHE,MATIOBEPOSATHOCUTTPAKTUYECKU
JIOCTOBEPHOE COOBITHE.
N3yyaTh3HaUMMOCTHMAIOBEPOSITHBIXCOOBITUH B
PUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEpPax
(aBapuu,HECUYACTHBIECTYYan,3al[UTAIIEPCOHATILHON
uH(popMauu, nepenayda JaHHbBIX).
N3y4aThposIbKIaCCUYECKUXBEPOSITHOCTHBIX
MoJieieii(MOHETA, UTPaIbHASIKOCTh)BTEOPUH
BEPOSITHOCTEM.
HabaonaTbuu3y4aTbuyacTOTyCOOBI TUHBIIPOCTHIX
HKCHEPUMEHTAaX, BTOM YHUCJIE C TIOMOIIbIO IU(PPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKON pabOThI

O00011eHHE,
cCUCTeMaTHU3alUsI3HAHUUN

[IpencraBieHune JaHHBIX.
OnucarenbHasCTaTUCTUKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATHH3YYEHHOCUBBICTPAUBATHCUCTEMY
3HAHUU.

PemiaTe 3a1a4m Ha NIpEACTABICHUE U ONTUCAHUE
JTAHHBIXCIIOMOIIIBIOM3YUYECHHBIXXaPAKTEPUCTHK.
OO0cyxkaaTh NpUMepbI CIY4YailHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4aitHBIXCOOBITUI, UXPOJIUBIPUPOICHKUZHU
YeJI0BEKa

OBUIEE KOJIMYECTBO
JACOBIIOITPOTPAMME

34
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8 KJIACC
HanmenoBanuepasnena |KoauyecTBo OcHOBHOECOEPKAHUE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUEKYpCa 4 [IpencraBnenue TaHHBIX. I[MoBTOPATHH3YUEHHOCHBBICTPAMBATHCUCTEMY
7 knacca OnwucarenbHasi CTATUCTHKA. 3HaHUH.

CnyuaiiHasi ”3BMEHYUBOCTb.

CpennueuncioBoroHadbopa.

Crnyyaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAUUT PATHHASIKOCTh

Pematsb 3aga4um Ha NIpe/CTABICHUE U OTIUCAHUE
JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTePUCTHK.
PemaTtb3agaunHanpe/1CTaBICHHUETPYIIITUPOBAHHBIX
JTAHHBIX U ONHUCAHUE CITyYalHOW U3MEHYUBOCTH.
PemaTh 3aga4u Ha ornpe/iesieHUe YacTOTHI
CIIy4ailHBIX COOBITHI, 0OCYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKUIOCTOBEPHBIXCIYUaHBIXCOOBITHI, UX
POJIK B TIPUPOJIE U KU3HU YETIOBEKA

OnucareapHasgCTAaTUCTHUKA.

PaccenBanne manHBIX

Otknonenus.Jlucnepcus
YHCJIOBOTO HAabopa.
CranaapTHOEOTKIIOHEHHE
YUCJIOBOTO HAbopa.
JlnarpammbIpaccenBaHus

OCBaI/IBaTbHOHHTI/IH!I[HCHCpCHfII/ICTaHI[apTHOG
OTKJIOHCHHC, UCIIOJIB30BATb OTH XaPAKTCPUCTUKHU
HJIs1 OIIMCaHUs paCCCUBAHNA JaHHBIX.
BBIIIBI/IFaTLFI/IHOTe3I>I060TCYTCTBHHI’IJ’IHH3J’II/I‘-II/II/I
CBA3H I10 AuarpaMmam pacCCruBaHUA.
CTpOHTB,Z[I/IarpaMMBIpaCCeI/IBaHI/IﬂHOI/IMCIOHII/IMCH
JaHHBbIM, B TOM 4YHCJIC C IIOMOIIbIO KOMIIBIOTCpPaA
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MHoXkecTBa

MHO0XeCTBO,[TOAMHOKECTBO.
Onepanuu Hax
MHO>KE€CTBaMU:00bEIMHEHUE,
nepeceveHue, JOMoJTHEHUE.
CaoiicTBa onepauuii

HaJl MHO>KE€CTBAMU:
NEPEMECTUTENBHOE,
coueTaTellbHOE,
pacnpenenuTeabHoe,
BKJTFOUCHUSI.

I'paduueckoe
IIPEICTABICHUE

MHOECTB

OcBauBaTbIOHATHA :MHOKECTBO,3JIEMEHT MHOKECTBA,
MOJIMHOXECTBO.
BbInoJHATHONEPAMUHAIMHOKECTBAMU .
o0ObeAMHEHHE, IEPECEUEHUE, TOTOJIHEHHUE.
Hcnonb30BaTh CBOWCTBA: MEPEMECTUTENBHOE,
coyeTaTesIbHOE, PaCpeIeIUTENbHOE, BKIIOUCHUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBieHue
MHO>KECTB IPU OMMCAHUM PeaJTbHbIX MPOLIECCOB U
SIBIICHUU, TPUPEIICHUU3a/1aun3IPYyTUXydeOHbIX
PEeIMETOB U KYPCOB

BeposTHOCThCIYy4aliHOTO
COOBITHS

DneMeHTapHBIECOOBITHS.
Crnygaitabie COOBITHSI.
biaronpusitcTByromme
AJIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnBITEICPAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMUCOOBITHSIMHU.
CrydaiiHbIil BEIOOD.
[TpakTuyeckaspadbora
«OTnBITHI
CPaBHOBO3MOXHBIMU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMXJIEMEHTAPHBIXCOOBITHIA,
PaBHOBO3MOXHBIE AJIEMEHTAPHBIEC COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEMN
COOBITHMIIOBEPOSTHOCTSIMAJIEMEHTAPHBIXCOOBITUI
CJIy4alHOTO OIIbITA.
PemaTtb3agaunmHaBbIYUCICHUEBEPOSITHOCTEN COOBITHIA
B OTIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU, B TOM YHUCJIE
CTIOMOIITBIOKOMITHIOTEPA.
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AIIEMEHTAPHBIMU
COOBITHUAMMY

IIpoBOAUTHUM3YYATHONBITHI
CPaBHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMU (C
UCIOJIb30BAaHUEM MOHET, UTPAJIbHBIX KOCTEH,
IPYTUX MOJEJIel) B X0/1€ PaKTUYECKO paOOThI

Brenenueteopurorpadon

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIMHBI, CBSA3b MEXKIY
YHUCJIOM BEPIIUH U YHUCIOM
pé6ep.IIpaBunoymHo eHUS

OcBauBaTbNOHATHS :IepEeBOKaKrpadOe3uKIia,
BUCsTYas BepiuHa (JINCT), BETBb JIepeBa, MyTh
BJIEPEBE,AMAMETPIEpPEBa.
HM3yuaTbCcBOMCTBAIEPEBA:CYIIECTBOBAHUEBUCUEH
BEPIIUHBI, €IMHCTBEHHOCTh MyTH MEXY JBYMS
BEPIITUHAMH,CBA3bMEKTYIHUCIOMBEPITUHUIUCIIOM
péoep.
Pemarb3agaumHanonCKuIepeyncICHUETy TeH
BJIEPEBE, OINPEACIICHUE YUCIIA BEPIIUH WIH pEOEP
B JIepeBe, 00X0 ] OMHAPHOTO JAepeBa, B TOM YHCIIe
C IPUMEHEHHUEM TIPaBUiIa YMHOKECHUS

Cny4aitHbiecOOBITHS

[IpoTrBOMOI0XHOESCOOBITHE.
Huarpamma Ditnepa.
O0beTMHEHUEUTIEPECCUCHUE
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUS BEPOSTHOCTEM.
[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSATHOCTh. HezaBucrumele

OcBauBaTh NOHATHSI: B3aUMHO TIPOTHUBOITOJIOKHBIC
COOBITHS, OTIEPAIUMHAICOOBITUSAMHE,00 b TUHCHUCH
nepecedeHrue coObITHH, Auarpamma Diiniepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

N3yuath TeopeMbl 0 BEpOSITHOCTU O0BEAUHEHUS
JBYXCOOBITUH((HOPMYITBICTIOKEHUSIBEPOSITHOCTEH ).
PemaTbh3agaun,BTOMYNCIETEKCTOBBIE3a/1aul HA
OIpeJieNIEHUE BEPOATHOCTEN OOBEIUHEHUS U
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coobiTus. [IpencraBienue
CIIy4alHOT'03KCIIEPUMEHTA
B BHJIE JIepEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsIMOii, TnarpaMmIisepa, PopMyIIbICIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSATHOCTEN, YCIIOBHASABEPOSITHOCTh, HE3ABUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.
H3yuaTbcBoiicTBa(OnpeeeHns )JHE3aBUCUMBIX
COOBITHIA.
Pemare3agaunHaonpee€HUEUUCIIONb30BAHUE
HE3aBUCUMBIX COOBITHH.
Pemarp3agauynHanoncKBEpOATHOCTEN,BTOM YUCIIE
YCIJIOBHBIX, C UCIIOJIB30BaHUEM JIEpEBA CIIy4YalHOIO
OIlbITa

O00011eHHE,
cUcTeMaTHh3alusI3HaH U

[IpencraBienne TaHHBIX.
OnucarenbHasCTaTUCTHKA.
I'padsl. BepositHOCTH
CIIy4aiHOTO COOBITHSI.
DNeMEHTHIKOMOMHATOPUKHU

IHoBTOPATBHU3YYEHHOCHUBBICTPAMBATHCUCTEMY
3HaHWUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIXCTIOMOIIIBIOM3YUYEHHBIXXaPAKTEPUCTHK.
PemaTh 3aga4u ¢ mpuMeHeHueM rpados.
PemiaTp 3a1a4M Ha HAXOKIEHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITHS 110 BEPOSATHOCTSIM
AIIEMEHTAPHBIXCOOBITUI,BTOMYHCIICBOTIBITAX

C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Pemats 3a1aum Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEIMHEHUSUTIEPECEUECHUSICOOBITUIA, BTOMYHCIIE
HE3aBUCHUMBIX, C UCIIOIb30BAHUEM I'paPUUECKUX
MPEJCTABICHUN U IEPEBA CIIYYaWHOT'O OMBITA.
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PemaTs3agaunHanepeurcieHuEKOMOMHaUi (dnucia
MEePECTaHOBOK, YKCIIa COUETaHUM),

Ha HaXO0XK/IEHHE BEPOATHOCTEN COOBITHI C
NPUMEHEHUEMKOMOUHATOPUKHI,BTOMUHUCIIE C
UCIIOJIb30BAHUEM TpeyroibHuKa [lackans

OBUIEE KOJIMYECTBO
JACOBIIOITPOTPAMME

34
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9 KUIIACC
HaumenoBanuepaznena |KonnuectBo OcHOBHOECOAEpKAHNE OCHOBHBIEBUIBIICATEIBHOCTUOO yUAFOIITUX CS
(Tembl) Kypca 4acoB
[ToBTOpEeHUEKYypca 4 [IpencraBnenue naHHBIX. IoBTOPATLU3YYCHHOCUBBLICTPAUBATHLCUCTEMY
8 Kkiacca OnucarenbHasCTaTUCTHKA. 3HAHUU.

OnepanunHaACOOBITUSIMH.
HeszaBucuMocTh COOBITHIA

PemaTs3agaunHanpe/icTaBlIeHUENONUCAaHUE JaHHBIX.
PemaTh 3aga4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
00BbEAMHEHUSUTIEPECCUCHUSICOOBITUI, BTOMUHCIIE
HE3aBUCHUMBIX, C UCTIOJIB30BAHUEM IpaduyeCcKux
NpeICTaBICHUH U JepeBa CIy4aifHOTO OMBITA.
PemaTbs3agaunHanepedrcieHUEKOMOMHAIIUN

(4yucia mepecTaHOBOK, YKCIIa COYETaHUM),
HAHAXO0XJICHUEBEPOATHOCTEHCOOBITUI
CIIPUMEHEHHEMKOMOMHATOPUKH,BTOMYHCIIE C
UCIOJIb30BaHUEM TpeyroipHuka [lackamns

DneMEeHTHIKOMOMHATOPUKHI

[lepecranoBku.dakropual.

CoueraHus 1 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Bwrunciieane
BEPOSITHOCTEMN
CHCMOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIIOPSIAOUYECHHASIapa, TPOMKA00BEKTOB,
NePEeCTaHOBKA, (haKTOpHAI YUCIIa, COUETAaHHUE, YUCIIO
coueTaHui, TpeyronbHuk [lTackans.
Pemarp3agaunHanepeynciIeHUEyIIOPSA0YEHHBIX T1ap,
TPOEK, MEPEUUCIIEHUE IEPECTAHOBOK
MCOYETaHUNAJIEMEHTOBPA3ITMYHBIXMHOKECTB.
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KOMOMHATOPHBIX(DYHKITUI
AJIEKTPOHHBIX TaOIUII»

Pemarb3agaynHanpuMEeHEHUEYHUCIACOYECTAaHUM B
anre0pe (cokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa).

Pematb, MpuMeHAIKOMOMHATOPUKY, 33241
HABBIYHCIIEHUEBEPOATHOCTEN,BTOMUYMCIIECTIOMOIIBIO
AJIEKTPOHHBIX TAOJIUI] B XO/1€ MPAKTUUYECKON pabOThI

['eomeTprueckas I'eomerprueckas OcBanBaTbNOHATHETEOMETPUYECKOUBEPOSITHOCTH.
BEPOSITHOCTD BEpPOATHOCTh. CilyyaliHbIN Pemarb3agaunMHaHax 0k AECHUEBEPOATHOCTEN B
BBIOOD TOYKHU U3 PUTYPBI OTIBITaX, MPEJACTABUMBIX KaK BHIOOD TOYEK
HAIUIOCKOCTH,U30TPE3KA, M3MHOTOYTOJIbHUKA,KPYTa,0TPE3KauInIyT !
U3 IyTU OKPY>KHOCTHU OKPY>KHOCTH, YUCIIOBOTO ITPOMEKYTKA
Vcnbirtanusabepryiim HcnbiTanue. Ycnex u OcBauBaTbIOHATHSA MCIIBITAHNUE, JIEMEHTAPHOE

Heynada.CepusiucrbITaHHI
110 TIEPBOTO yCHeXa.
Hcnerranuabeprym.
BepostHOCTHCOOBITHH

B CEPUHU UCIIBITAHUMN
bepnymnu.lIpaktuueckas
pabora «VcnpiTanus
bepnynnn»

COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
(Heynaum), cepus ucnbiTaHui bepnysu.
Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITUHBCEPUUHUCTILITAHUNIONIEPBOTOYCIIEXa, B
TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUUYECKON TPOrPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHNUE BEPOSITHOCTH
ONpeAEIEHHOrOUUCIAYCIIEXOBBCEPUUUCIIBITAHU I
bepnysnu.
N3yyaTbBX0JeNPaKTHYECKONPAdOTHI,
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BTOMYHMCIIECTIOMOILBIOIU(POBBIXPECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu

CiyuaiiHasiBeTMYMHA

CiyyaiiHasiBeIMYMHAN
pacrpenesieHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTH4YEeCKOTO0KUAHUS
KaK TEOPETHYECKOTO
CpEeHEero 3Ha4eHUsI
BEJINYMHBL.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. Msmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT.[I[pumeHenne3akona
OOJIBIINX YHCEI

OCBOMTHIOHATHSA :CITyYallHASIBEIMYMHA,3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.
N3y4aTbuo0CyKIAATHIPUMEPBIAUCKPETHBIXU
HETPEPBIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTHKHU ), MOJEIbHBIX CIyYaiiHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHMEMOHETHI, UTPATbHOUKOCTH,COCTYYaHHBIM
BBIOOPOM H T. I1.).

OcBanBaTbNOHATHS :MAaTEMATUUYECKOEOKHTaHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCUS] CTyYalHOUN BEJIMYHUHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.
PemaTp3agaumHaBbIYMCICHUEMATEMATHYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIyYalHOU
BEJIMYMHBI 110 33ITaHHOMY PacCIpEeIeICHUIO, B TOM
YUCIIe 33/71a4, CBS3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPESIMHU.

3HAKOMHUTBHCS C MATEMAaTUYECKUM OKHUJIAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHNM, B TOM
YyCJIepacnpeaeICHUSCITYYalHOUBETMYMHBI KU CIIO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBHCAC3aKOHOMOOIBbIIHXYHCE(BPopme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.
PemaTs3agaunmHan3MepeHUEBEPOSITHOCTEH
CIOMOUIBI0YACTOT. O0CYKAATHPOIb3aKOHA
OOJIBIIMXYMCEITBOOOCHOBAHUUYACTOTHOITOMETOAA
U3MEPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX,POJIH3aKOHA0OJIBIIMXYUCENIBIPUPOJICH B
YKU3HHU YEJI0BEKa

O060011eHNE, KOHTPOJIb 10 IIpencraBieHne 1aHHBIX. IHoBTOPATHH3YUECHHOEUBBICTPAUBATHCUCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUM.
BeposTHOCTB CiiydaitHOTO Pemars3agaunnanpeCTaBICHUEUONTMCAHNE JAHHBIX.
COOBITHS. DJIEMEHTHI Pematpb 3aga4m Ha HaX0XK/IEHUE BEPOSITHOCTEN
koMOuHaTopuku.CiiydaiiHble | COOBITHH, B TOM YKCJIC B OIBITAX C
BEJIMYUHBI U PaCIpeIeIICHUS PaBHOBO3MOXXHBIMUAIIEMEHTAPHBIMUCOOBITUSIMH,
BEPOSITHOCTEN 00BEAUHEHUS U TIEPECEUCHUS
COOBITHIA, BBIYUCIIATH BEPOSTHOCTH B OTIBITAX
CCEPUAMUCITYYaHHBIXUCTIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOBIIOITPOTPAMME
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