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denepanbHas pabodas mporpaMmMa mo yaeOHoMy npeameTy «MareMaTukar
(6a30BBIN ypOBeHB) (IpeaMeTHas 00acTh «MaTeMaTuka U nHpopMaTukay) (Janee
COOTBETCTBEHHO — IIpOTpamMma Mo MaTeMaTHKe, MaTeMaTHKa) BKITFOYAET MOSCHUTEIHHYIO
3aIHUCKY, COJIEpKaHUe 00yUeHUS, INTAaHUPYEMbIe PE3YyIbTaThl OCBOSHUS TPOTPAMMBI
O MareMaThke, TEMaTHYeCKoe  IUIAHUPOBaHMWE, IepedyeHb  (KoauduKaTop)
pacmpe/ieNIeHHBIX TI0 KjaccaMm IPOBEpsSEeMbIX TpeOOBaHW K pe3yiabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUS M 3JICMEHTOB
COJIEp)KaHusl MO MaTeMaTHKe, MepeueHb (KOAU(HUKATOp) MpOBEpsSieMbIX TpeOOBaHUU K
pe3ylnbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTENbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AJIEMEHTOB COJICPKAHUS 10 MaTEeMaTHKeE.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma o MaTemMaTuke aJis oOydaromuxcsi 5—9 KkiiaccoB pa3paboTaHa Ha OCHOBE
OI'OC O0O. B nmporpamme Mo MAaTe€MATHKE YUYTECHBI MJIEH M TOJOXKEHUA KOHLEHIWU
pa3BUTHs MaTeMaTH4yeckoro ooOpazoBanus B Poccuiickoit denepanumu.

[IpenmeroM mMaTeMaTUKu SBISAIOTCS (yHIAMEHTAJIbHBIE CTPYKTYPhI HAIlIETO MHUpA —
MPOCTPAHCTBEHHBbIE (POPMBI M  KOJIMYECTBEHHBIC OTHOIICHUS (OT MPOCTEHIIUX,
YCBaMBaE€MbIX B HEMIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JJIS
pa3BUTUS HAy4YHBIX W TPUKIATHBIX ujel). MaTeMatuueckue 3HAHUS OOECIEeUUBAIOT
MMOHMMAaHUE TPHUHIMIIOB YCTPONCTBA M HCHOJb30BAHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W  HMHTEPNPETALUI0  COLUMAIBHOM, JOKOHOMHUYECKOW, IOJUTUYECKOU
nHpopMaIuu, JalT BO3MOXXHOCTH BBINOJIHSATH PACUEThl M COCTAaBIATH aAJITOPUTMBI,
HaxOJIUTh U MPUMEHATh (HOPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMAMU T€OMETPUUYECKUX
M3MEpPEHU W TOCTPOCHUM, uuTaTh WH(OOpPMAIMIO, TPEACTABICHHYIO B BHUJE TaOJMII,
auarpamMM U rpaduKoB, )KUTh B YCIOBUSAX HEOMPEACICHHOCTH U IOHUMATh BEPOSTHOCTHBIN
XapaKkTep CIydyalHbIX COOBITUH.

N3yuenne mateMaTtuku GOpMUPYET Y O0YyUAIOIINXCS MATEMATUYECKHUI CTUITh
MBIIIIJICHUSI, TTPOSBJISIFOIINIICS B OTIPEICTICHHBIX YMCTBEHHBIX HaBbIkax. OOyyaronuecs
OCBaMBAaIOT TAKWE MMPUEMbI U METO/IbI MBIIIJICHUS, KAK UHAYKIUS U IeTyKIIHS,
000011IeHrEe ¥ KOHKPETU3aIusl, aHAIN3 U CUHTE3, KJIacCu(UKaIUs U CUCTEMaTH3aIINS,
abctparupoBanue u aHaOTHsL. OOBEKTHI MATEMATHUECKUX YMO3aKIIFOUEHUH, MpaBuiia ux
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX MTOCTPOSHUMN, CTOCOOCTBYIOT
BbIpaOOTKE yMeHUsT (hOPMYTUPOBATh, 0OOCHOBHIBATDH U JOKA3BIBATH CY)KJICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTHUECKOE MBITIUICHNE. M3ydeHne MaTeMaTuKu 00eCrieunBacT
dbopMHpoBaHKE aITOPUTMHUIECKON KOMIIOHEHTHI MBIIIJICHUS U BOCTUTAHUE YMECHUM
NEHUCTBOBaTh MO  3aJlaHHBIM  QJITOPUTMaM,  COBEPILIEHCTBOBATH  W3BECTHBIC
Y KOHCTPYHPOBATh HOBBIE. B mporiecce pernienns 3a/1a4 — 0OCHOBHOM yueOHOM AesITENhbHOCTH
Ha ypOKax MaTEMAaTHUKHU — Pa3BUBAIOTCS TBOPUECKAS U MPUKIAAHAS CTOPOHBI MBILICHUS.
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OOyueHne mareMaTUKe JaeT BO3MOXKHOCTh Pa3BUBaTh y OOYYAlONIMXCS TOYHYIO,
palMoOHANbHYI0O W HHGOPMATUBHYIO pedb, YMEHHE OTOUpaTh Haubojee MOAXOMMIINe
A3BIKOBBIC, CHUMBOJMYECKHE, TrpaduyecKue CpelcTBa JUIsl BBIPAXKEHHUS CYXIACHUN U
HAIJISIAHOTO UX MPE/ICTABICHUSI.

[Ipy wu3ydeHMH MAaTEMAaTHKH OCYIIECTBIISIETCS OOIIee 3HAKOMCTBO C METOJaMu
MO3HAHUS IEVCTBUTEIBLHOCTH, IPEACTABICHUSIMU O MIPEAMETE U METONAX MATEMATUKH, UX
OTJIMYUN OT METOJIOB JIPYTHMX ECTECTBEHHBIX W TYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX
MIPUMEHEHUSI MAaTEMAaTUKH JIJI PELICHUS] HAYYHBIX U MPUKIIAIHBIX 3a7a4.

[TpuoputeTHbIME LIETIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSIBISIOTCA:

dbopMHupOBaHE TEHTPATHHBIX MATEMAaTHYCCKUX TOHATHH (YMCI0, BEIMYWHA,
reomMeTpuyeckas Qurypa, nepeMeHHas, BEpPOSTHOCTb, (QYHKIHS), OOECIEUUBAIOIIUX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUS 00YUYaIOIIUXCS;

MOJIBEICHHE OOYyYalolMXCsi Ha JIOCTYIHOM JUIsi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTHUKH U OKPYXAIOIIEro MHUpPA, TOHUMAaHUE MAaTeMaTUKH KAaK 4YacTH
oO111e# KyJIbTYphl YEJI0BEUECTBA;

pPa3BUTHE UWHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydarouuxcs,
MO3HABATEIbHON AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS,
MHTEpeCca K U3YUEHUIO MAaTEMATHKY;

dbopmupoBaHre  (PYHKIMOHAIBHOW  MaTEMaTUYECKOM  TPaMOTHOCTU:  YMEHUS
pacro3HaBaTh MPOSBICHUS MAaTeMaTHYECKUX TMOHATHMN, OOBEKTOB M 3aKOHOMEPHOCTEU B
pealbHbIX JKU3HEHHBIX CHUTYallUsX W MPU HM3YYCHUU JPYTrUX YYEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBaTh MX Ha A3BIKE
MaTeMaTUKM U  CO3/laBaTh MaTeMaTUYECKHUE MOJEIH, MPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUil  ammapar Jyulsi  pelIeHUsT MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MTOJTYYEHHbBIE PE3YIIbTATHI.

OCHOBHBIE TUHUU COAEPKAHMS TTPOTrpaMMBbl IO MaTeMaTuke B 5—9 knaccax: «Ywucna u
BBIUHMCIICHUS»,  «Anredopa»  («AnreOpanueckue  BbIpOKEHUS», «YPaBHEHHUS U
HEpaBeHCTBay), «DyHKIMNY», «['eomerpus» («I'eomerpuyeckue GUrypbl U UX CBOWCTBAY,
«3mepeHne reoMeTpuuecKuX BEJIMUMHY), «BepoaTHOCTh U cTaTuCTUKaY. JlaHHbIC TMHHUH
Pa3BUBAIOTCS MapajieIbHO, KKasi B COOTBETCTBUM ¢ COOCTBEHHOM JIOTMKOM, OJIHAKO HE
HE3aBUCUMO OJIHA OT APYIroM, & B TECHOM KOHTAKTE U B3aUMOJICMCTBUH.

ConeprkaHue mporpamMMsbl o0 MaTeMaTHKe, pacipeesIeHHOE 10 TrojilaM 00y4YeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHITUTHAIBHBIM
BOmpocaM  o0ydarlmecss  OOpallajuch  HEOJHOKPATHO,  4YTOOBI  OBJAJCHHE
MaTeMaTUYECKUMHU TIOHATUSIMHA M HaBBIKAMU OCYIIECTBIISIOCh TOCIEI0BATEIBHO M
MOCTYMATENbHO, C COOJIOJIEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MaTEMaTUYECKHX TMPEJCTaBICHUN 00y4aromuxcs,
pacmpsisi 1 yriyossst ee, 00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTtemaTHka SBJISETCS 00sS3aTeIbHBIM y4eOHBIM
NpeMEeTOM Ha  ypPOBHE OCHOBHOro oOmiero oOpasoBanusa. B 5-9  kmjmaccax
MaTeMaTHhKa
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TPATUIIMOHHO M3y4YaeTcsl B paMKaxX CIEAYIONMX Y4eOHBIX KYpPCOB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «AlreOpa» (BKJIIOYas 3JIEMEHTHI CTAaTUCTHKU U
Teopun BepossTHocTel) M «['eomerpusi». Ilporpammoit 1Mo MaremMaTHKE BBOIUTCS
CaMOCTOSTEIIbHBIN YU4COHBIH Kypc «BEepOSATHOCTh M CTATHUCTHKA.

OO6mee ynciIo0 YacoB, PEKOMEHAOBAHHBIX JUIsI WM3YyYEeHHS MaTeMaTUKH (0a30BbIN
YpOBEHb) Ha ypOBHE OCHOBHOTO 0011IeT0 00Opa3oBanus, — 952 yaca: B 5 kinacce — 170 gacoB
(5 gacoB B Hezem0), B 6 kiacce — 170 gacoB (5 yacoB B Henenmo), B 7 kimacce — 204 gaca (6
4acoB B HeJelo), B 8 kinacce — 204 yaca (6 yacoB B Hefento), B 9 kimacce — 204 yaca (6 gacoB
B HEJIETIO).
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

H3ydyeHne MaTeMaTHKU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HANpPaBICHO HA
NOCTH)KEHHE  OOYyYAIOIIMMUCS  JIMYHOCTHBIX, METANPEIMETHBIX M  MPEAMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yU4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE ~ pe3yJIbTaThl OCBOEHUS OporpaMMbl  TIO  MaTeMaTHKe
XapaKTepU3yrTCA:

1) naTpuoTHueckoe BOCIUTAHME :

MPOSIBIICHUEM HMHTEpeca K MPONUIOMY W HACTOSAMIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHUSM POCCHUCKHX MAaTEMaTHKOB M POCCHICKON
MaTeMaTHYECKON IIKOJIBI, K HWCIOJB30BAaHUIO ITHX JOCTIDKEHHUH B JPYIHX HAayKax H
NPUKIIATHBIX cepax;

2) rpaKaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHCHHIO OOS3aHHOCTEH TpaXTaHMHA W PeaI3alliu €ro IpaB,
IPE/ICTaBIICHUEM O MaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3TUUYHBIX CTPYKTYP,
SIBJICHUM, IPOTIEAYP FPAXKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OTPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHYECKHUX MpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM
JNOCTI)KEHUM HAyKW, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX TMPUHIIMIIOB B
NeSITeIbHOCTH YYEHOT0;

3) Tpya0BOE BOCIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE y4aCTHE B PELIEHUU ITPAKTUYECKUX 3414
MaTEMaTHYECKOM  HAINPaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MAaTEMaTHYECKOIO
oOpa3oBaHMsi Ha TPOTSHKEHUM BCEW KU3HMU JUIS YCHEHIHOW MpodecCHOHATbHON
JESTeIbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM W
MOCTPOCHUEM MHAUBUIYAJIbHOM TPAaeKTOPUH 00pa30BaHus U )KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEH;

4) rcTeTnYecKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K~ OMOIIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTHYeCKUX OOBEKTOB, 3aJad, pEIICHUH, pacCyXACHHH, YMEHHUIO BHUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpHEHTALNEH B JEITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MTPECTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4eIOBEKa, MPUPOIBI U OOIIEeCTBA, TOHUMAHUEM
MaTeMaTUYEeCKON HayKu Kak c(epbl YeIOBCUECKON AEATEILHOCTH, STAOB €€ Pa3BUTHS
M 3HAQYMUMOCTH  JUI1  pasBUTHS  [MBWIM3AlMH,  OBJIAZICHHEM  SI3BIKOM
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MaTEMaTUKU M MaTE€MaTH4YE€CKOU KYHBTypOﬁ KakK CpCaACTBOM IIO3HAHUA MHpPA, OBJIAJJCHHUEM
HpOCTCﬁHIPIMPI HaBBbIKaMH HCCHGﬂOBaTCHLCKOﬁ ACATCIIBHOCTH,

6) ¢pu3mueckoe BOCIIUTAHME, ¢popmupoBanue KYJbTYPbI 310POBbA
U SMOLUHMOHAJIBHOIO 0JIArOMOJIYYHs:

TOTOBHOCTBIO MPHUMEHSATh MAaTEMATHYECKHE 3HAHUS B MHTEPECAX CBOETO 3J0POBBS,
BEJICHUSI 37I0pOBOTO 00pa3za KU3HU (3J0pOBOE MUTAaHUE, COATAHCHUPOBAHHBIA PEXKUM
3aHATUN U OTJIbIXa, peryisipHas (U3MUYEcKasi aKTUBHOCTbH), CPOPMUPOBAHHOCTHIO HABBIKA
pednexcun, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) IKOJIOrHYeCKOe BOCIIUTAHHUE:

OpUEHTAIMEe Ha TPUMCHCHHE MaTEeMaTHYeCKMX 3HAHWW JUIS PEIICHUs 3aaad B
00JacTH COXPaHHOCTH OKPY)KAMOIIEH Cpebl, TUIAHUPOBAHMS IOCTYNKOB M OIICHKH HX
BO3MOJKHBIX ITOCJICJICTBHI JIJISi OKPY>KAFOIIIEH CPEIbl, 0CO3HAHUEM TII00ATBHOTO XapaKkTepa
AKOJIOTHYECKUX MPOOJIEM H ITyTeH UX PEIICHHUS;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSM COIMAIbLHOI 1 MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSX HEONPEIEICHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO JEATEIbHOCTD, B TOM YUCIIE YMEHUE YUUTHCS
y JIpyrux JI0JIeld, TpHOOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHWS, HABBIKU U
KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWI, B TOM 4ucjie (POPMYIHPOBATH
UJeu, TOHATHS, TUNOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCJIE PaHEE HE U3BECTHBIX,
0CO3HaBaTh ACPUUUTHI COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMIO KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbBIE PELLIECHUS U
nencTBud, (GOpMyIUpOBaTh U OLIEHUBATH PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynabTare ocBOEHUs MporpamMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaromierocsi OyayT c(opMHpOBaHBI METANPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPHU3YIOIIMECsS OBJIAJICHUEM TI03HABATCIbHBIMH YHUBEPCAJIbHBIMH  yICOHBIMHU
JNEUCTBUSAMHM, KOMMYHUKATHBHBIMH  YHHBEPCAIBHBIMA  YYCOHBIMH  JCHCTBUSMHU,
PETYJISTUBHBIMU YHUBEPCAIBHBIMU YU€OHBIMU JICUCTBUSMU.

Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

[lo3HaBarenbHbIE ~ YHUBEpCaJbHbIE  y4deOHblE  JIEHCTBUSL  OOECIEUMBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00y4aromuxcs (OCBOCHHE METOOB
MO3HAHUS OKPY’KAIOILIEro MUpPa, IPUMEHEHHUE JIOTUYECKUX, UCCIIEI0BATENIbCKUX OIEpaliuii,
yMeHHI paboTaTh ¢ nH(pOpMaLuei).
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Ba3oBble Jijornyeckue 1ecTBHA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUN, OTHOIICHUH MEXAY MOHATHAMH, (OPMYJIUPOBATH OMNPEICICHUS IOHATH,
yCTaHABIIMBATh CYIECTBEHHBIM NMPU3HAK KJIAacCCU(PHUKALUU, OCHOBAHUS JUIsl 00OOLICHUS U
CPaBHEHHUs, KpUTEPUHU IIPOBOIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (JOPMYJIMPOBATh U MPEe0OPa30BbIBATH CYKICHUS: YTBEPIUTEIbHbIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUYUS B
(akTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKACHUSX, PEAJIaraTb KPUTEPUU JJIs1 BISBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

OPOBOJUTH BBIBOJABI C HCIIOJB30BAHUEM 3AaKOHOB JIOTMKHM, JEAYyKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

pa3dmparh  JOKa3aTeJIbCTBA  MATEMATUYECKMX  yTBEpXKICHWI  (IpsiMble
U OT TMPOTHUBHOIO), TPOBOAUTH CAMOCTOSITENIbBHO HECIOXHBIE JI0KA3aTEIbCTBA
MaTreMaTuyecKux (PakTOB, BBICTpaUBaTh AapryMEHTALMI0, HPUBOAUTH IMPUMEPHl U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMpPATh COCO0 perieHus ydyeOHOW 3a7aud (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peuieHus, BbIOMpaTh HamOoJiee MOAXOMSAIIMM C YYETOM CaMOCTOSITEIbHO BBIIEIECHHBIX
KpUTEPUEB).

Ba3oBble uccienoBaTebCcKue AeiiCTBUA:

WCIIONIB30BaTh  BOMPOCHI  KaK  HCCIEAOBATCIIbCKUH ~ MHCTPYMEHT  TTO3HAHWS,
(GbopMyIHpOBaTh BOIMPOCH], (UKCHPYIOIIUE MPOTHBOPEUNE, MPOOIEMY, CaMOCTOATEILHO
yCTaHaBIMBAaTh MCKOMOE W JIaHHOE, (POpMHUPOBaTh THUIOTE3y, apTyMEHTHUPOBATH CBOIO
MO3UIINIO0, MHCHHE,

MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTaBJICHHOMY ITUTAHY HECIIOKHBIA JKCIICPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO  (hOopMyHpoBaTh OOOOIIEHHUS U BBIBOJABI IO  pe3yjibTaTaM
IIPOBEICHHOTO HAOJIIOJICHUSI, HMCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIICHUH;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe  BBIIBHUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmueii:

BBISIBJISITh ~ HEJIOCTAaTOYHOCTh M M30BITOYHOCTH ~ WMH(OpManuu,  JAaHHBIX,
HEOOXOIUMBIX JJISI PELICHUS 3a]1auu;

BLIOMpATh,  aHAJM3UPOBaTh,  CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
uH(OpMAIINIO Pa3IMUHBIX BUIOB U (DOPM TMIPECTABIICHHUS;

BbIOMpaTh (OopMy NpencTaBlieHUs WHPOpMAMU W WUIUTIOCTPUPOBATH pEIllaeMble
3a/layu CXeMamu, IuarpaMmmamMu, HHOU rpaukoi U MX KOMOHWHALIUSIMU;
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OLICHUBATh HAJEKHOCTh MH(POPMAILIUU N0 KPUTEPUAM, MPEJIOKEHHBIM YUUTEIIEM UITU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE NeHCTBUSA
KoMMyHHKaTUBHBIE  yHHMBEpcajbHble  y4eOHblE  JIEMCTBUA  0OECIEUUBAIOT
c(hOpPMHUPOBAHHOCTH COITMATBHBIX HABBIKOB OO YJAFOIITIXCS.

Oo0uenue:

BOCIPUHUMATH U (OPMYITUPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBUSMU U IEJIAMU
OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIICHUS 3a7a4i U TIOJYyYCHHBIM pe3yabTaTaMm;

B X0/1€ O0CYKICHHSI 33]]aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKAaeMON TEMBI, TPOOIEMBI,
pelraeMoil 3a1a4un, BbICKA3bIBAaTh WJICH, HAIICJICHHBIC HA TOWCK PEIIEHUs, COMOCTaBIIAThH
CBOM CYXKJCHHS C CYXXICHUSAMHU JAPYTUX yUYACTHUKOB TUANOra, OOHAPYKUBATh Pa3Iuyue U
CXOACTBO TIO3WIMA, B KOppeKTHOW ¢opme GopMyIupoBaTh pa3HOIJIACUS, CBOU
BO3PaKCHUS;

MPENICTaBIATh PE3YNIbTAThI PEIICHHUS 3a7a9u, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a7ad INPE3CHTAlUU U
0COOEHHOCTEN ayIUuTOPHUH.

Corpyanu4ectBo:

MOHUMAaTh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUAYaIbHOU PabOThI
P PELIEHUU y4eOHBIX MaTEMAaTUYECKHX 3a]1ay;

NPUHUMATh 1I€JIb COBMECTHOM  JI€SITEIbHOCTH, IUIAHUPOBATh  OPTraHHU3ALUIO
COBMECTHOI paboThl, pacnpeaensTh BUAbl padoT, 10roBapuBaThCs, 00CYk AaTh MPOLECC U
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOIBKHUX YEIOBEK;

y4acTBOBaTh B TpPYNNOBBIX (Gopmax padoThl (0O0CYXJeHUsS, OOMEH MHEHHSIMH,
MO3IOBbI€ IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YaCTh pa0dOThl U KOOPJIMHUPOBATH CBOU
NEUCTBUA C JPYTMMU 4YiI€HaMH KOMAaHJIbl, OLIEHMBAaTh KA4eCTBO CBOETrO BKJAJa B OOLIUI
OPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe AeliCTBUA
PerynstuBHblE yHUBEpCalbHble y4eOHbIE ACUCTBHUS OOECHeunBarOT (POPMUPOBAHME
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJISITH IUIaH, AJTOPUTM pELICHUs 3aAaud (WM €ro 4acTh),
BBIOMpATh CHOCOO pEeHIeHUsT C Y4YeTOM MMEIOUIUMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, ApTYMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOU
uHpopMmarum.

10
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CaMOKOHTpPOJIb:

BJIa/IETh CIIOCOOaMM CaMOMPOBEPKU, CAMOKOHTPOJIS MIpoliecca U pe3yibTaTa peieHus
MaTEeMaTUYECKOM 3a/1auu;

PEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUH 3a]1a4d, BHOCUTh
KOPPEKTUBBI B JESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA IS TEIILHOCTU MMOCTABICHHOM LIETTU U YCIIOBUSM,
OOBSACHATh NPUYHUHBI JTOCTHXKCHHS WM HEJOCTHXKEHMS LEJIH, HAXOJUTh OUIMOKY, J1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

[IpenmeTHble pe3ysbTaThl OCBOCHUS MPOTrpaMMBbI 10 MaTEMATHUKE MPEJICTABICHBI 0
rojaMm oOy4deHHs B paMKax OTAENbHBIX YYEOHBIX KYypcOB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Auredopa», «['eomerpusi», «BeposTHOCTh U
CTaTUCTHKAY.

11
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OEJAEPAJIBHASA PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJBbHASA 3AIIMCKA

[TpropuTeTHBIMU LIETIMU O0yUEHHUSI MaTEMATUKE B 5—6 Kitaccax sIBISIOTCA:

npoaoHKeHne (POPMUPOBAHHSI OCHOBHBIX MaTEMaTHUECKHUX MOHATUH (YUCIIO,
BEJIMYMHA,  TeoOMeTpuueckas  ¢urypa),  00eCleurBalOIMX  MPEEMCTBEHHOCTb
Y IEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHus OOyJArOIINXCS;

pPa3BUTHE UWHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH oOydaroumuxcs,
[T0O3HABATEJIbHOM AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHHI, HHTEpeca K HU3YYECHHIO
MaTE€MAaTUKWU;

MO/ABEACHUE OOYyYarolUXCsl Ha JOCTYMHOM JUIsi HHX YpPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOILIET0 MUPA;

dopmupoBaHre  (YHKIMOHAJIBHOM  MareMaTH4YeCKOM TIpaMOTHOCTH:  yYMEHHS
pacno3HaBaTh MaTEMaTUUYECKUE OOBEKTHI B PEATIbHBIX KU3HEHHBIX CUTYaLUSIX, IPUMEHSATh
OCBOCHHBIEC YMEHUS JIJIs1 PEIICHHS] PAKTUKO-OPUEHTUPOBAHHBIX 3aa4, MHTEPIPETUPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U OLICHUBATh X Ha COOTBETCTBUE IPAKTUYECKON CUTYaLIUH.

OCHOBHBIE JIMHUM COJIEPKAHUS Kypca MaTEMAaTUKU B 5—6 kilaccax — apupMeTHdecKas
U TEOMETpUYECKas, KOTOpPbIE Pa3BUBAIOTCS MapajuieIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOMU JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U
B3aMMOJICUCTBUM. Takke B Kypce MaTeMaTUKH MPOUCXOIUT 3HAKOMCTBO C 3J€MEHTaMH
anreOpsl U OMKUCATENIbHON CTATUCTUKH.

N3yuyenue apupmeTnyeckoro MmaTepralia HAUMHAETCS CO CUCTEMATU3ALMH U PA3BUTHS
3HAHUM O HATypaJbHBIX YHCIIaX, IOJYYEHHBIX HA YpPOBHE HayajabHOrO OOLIETro
oOpazoBanusl. [Ipr TOM cOBepIIEHCTBOBAHNE BBIUUCIUTENBHOW TEXHUKHU U POPMUPOBAHUE
HOBBIX TE€OPETUYECKHUX 3HAHUW COYETAETCS C PA3BUTUEM BBIUMCIUTENBHOW KYIbTYPHI, B
YaCTHOCTH C OOy4YEeHHMEM MPOCTEHIIMM MpUeMaM MPUKUAKA U OLEHKU pPe3yJbTaTOB
BBIYMCIIEHUN. V3yueHne HaTypallbHBIX YMCENI MPOJIOJIKAETCS B 6 KJIacCE 3HAKOMCTBOM C
HaYyaJIbHBIMU TOHSTHSIMU TEOPUH JIETUMOCTH.

Hauano uzyuenusi 0ObIKHOBEHHBIX U JECATUYHBIX JPOOEl OTHECEHO K 5 Kiaccy. JTo
NEPBbIN ATANl B OCBOEHUM JpOoOeH, Korga MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HICSIMH,
NOHATUSMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JpoOei B MOJHOM OObeme
IOPEALIECTBYET W3YUYEHHUIO AECATUYHBIX IpOoOEeH, YTO LEeNecooOpa3HO C TOYKH 3PEeHUs
JIOTUKH U3JI0KEHUSI YMCIIOBOM JIMHUM, KOT/1a MpaBuiia IEUCTBUNA C IECITUUYHBIMU IPOOSIMU
MOXXHO OOOCHOBaTb YX€ W3BECTHBIMU aJIrOPUTMaMHU BBINIOJHEHUS] JEUCTBUI C
OOBIKHOBEHHBIMU ~ JIpOOSMH. 3HAKOMCTBO C JIECATHUYHBIMU JpOOSMHU  PACIIUPUT
BO3MOHOCTH JJI1 TOHUMAaHUsI OOYYarOIIMMUCS MPUKIIAJHOTO IPUMEHEHUS HOBOW 3aITUCH
Opy U3YYEHUHU JPYrUX NPEeIMETOB M IMpHU NMPAaKTHUYECKOM Hcmnoiib3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM 3Tall B U3y4ye€HUHU ApOoOeH, rJie MPOUCXOIUT COBEPILIEHCTBOBAHNE HABBIKOB
CpaBHEHUSI U TIpeoOpa3zoBaHus Jpo0ei, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX  aJTOPUTMOB,
OTTaYMBAaHWE TEXHWKA  BBIYACICHWN, B TOM  YHCIIE
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3HAUYEHUH BBIPAXKEHUM, coAep>KaluuX W OOBIKHOBEHHbIE, M JI€CATUYHBIE JIpOOH,
YCTAHOBJICHHUE CBSI3€M MEXy HUMHU, pACCMOTPEHHUE MMPUEMOB pElIeHUs 3a]a4 Ha Apoou. B
Hayase 6 Kiacca IPOUCXOIUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

Oc00EHHOCTBIO U3YUYEHUS TOJIOKUTETBHBIX U OTPULIATEIBHBIX YUCEN ABISIETCS TO, YTO
OHM TAKX€ MOTYT pacCMaTpPUBATHCS B HECKOJBKO ATAIoOB. B 6 Kiiacce B Havaye W3y4YeHHS
TeMbl «[1070KUTENbHBIE U OTPULIATENIBHBIE YHUCIIa» BbIAEAETCS noarema «lLlensie uncmay,
B paMKaXx KOTOpPOMl 3HAaKOMCTBO C OTpPUUATEIbHBIMM YHUCIAMH W JEHUCTBUSIMU C
MOJIOKUTENIbHBIMU U OTPULIATENIBHBIMU YMCIaMU IIPOUCXOJNUT HAa OCHOBE COAEPIKATEIBHOTO
nojaxo/aa. OTO TMO3BOJISIET Ha JOCTYITHOM YpPOBHE IO3HAKOMUTH OOYYaroluXxcs
NPAKTUYECKU CO BCEMH OCHOBHBIMH MMOHATUSMU TEMBI, B TOM YHCJIE U C IPAaBUJIAMH 3HAKOB
pY BBINIOJHEHUU apudmeTrdeckux AercTBuil. M3yueHue panmoHaNIbHBIX YUCEN OyIeT
IPOJIOJDKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHuMM pEIIEHHIO TEKCTOBBIX 3aJady B 5—6 Kiaccax HCIOIb3YIOTCS
apudmeTndyeckue mpuembl perieHus. [Ipu oTpaboTke BBIUUCITUTEIBHBIX HABBIKOB B 5—6
KJIacCcaxX pacCMaTpUBAIOTCS TEKCTOBBIE 3aJ1aU CIEAYIOLIMX BUJIOB: 33J1a4M Ha JBUKCHUE, HA
4acTH, Ha MOKYNKH, Ha PabOTy W MPOU3BOJUTEIBHOCTh, HA MPOIEHTHI, HA OTHOIICHUS U
nporopiuu. OOydarmuecss 3HAKOMATCA C TNpHeMaMHu pelieHus 3ajgad  nepedopom
BO3MOXHBIX BapHaHTOB, ydaTcs paboTaTh ¢ MHGOpMaIMel, mpeacTaBIeHHOn B (popme
TaOJINI UK IUArpamMM.

B mporpamme ydebHoro kypca «MaTtemaTuka» MNpeaycMOTpeHO (HOPMHUPOBAHUE
IPOIEIEBTUUECKUX alredpandeckux MpeacTaBieHuil. bykBa kak CHUMBOJI HEKOTOPOTO
YUCJla B 3aBUCUMOCTH OT MaTeéMaTHUYE€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHast
CUMBOJIMKA IIUPOKO HCIONB3YETCS MPEXkKAEe BCEro ISl 3aMuCH OOIIUX YTBEPKICHUN WU
npeyIoKeHN, (OopMys, B YaCTHOCTH ISl BBIYMCICHHUS TE€OMETPUYECKHX BEIMYUH, B
Ka4eCTBE «3aMECTUTEIIS) YHCIIA.

B nporpamme yueOHOTO Kypca «Marematukay npecTaBieHa HarjsaHas
reOMEeTpHs, HallpaBJIeHHAas Ha pa3BUTHE 0OPA3HOTO MBIIIICHHUS, TPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3UTEIbHBIX YMEHUNU. DTO BaXKHBIN 3Tall B U3yYEHUU T€OMETPHH,
KOTOPBIA  OCYILUECTBJSIETCS  HA  HAIJSAHO-IPAKTUYECKOM  YPOBHE,  OIMPAETCA
HA HArJdsgHO-0Opa3HOe MblluieHHe oOydaronuxcs. bonbmas ponb  OTBOAUTCS
MPAKTUYECKON NIeATEITLHOCTH, OTBITY, SKCIEPUMEHTY, MojenupoBanuto. OOyuaromiuecs
3HAKOMSITCS C TEOMETPUYECKUMH (UTypaMHU Ha TJIOCKOCTH W B TMPOCTPAHCTBE, C HUX
MPOCTEUIIMMU KOH(MUTYpAIIUSAMH, yIaTCs U300pakaTh UX HA HEIMHOBAHHOW W KJIETYATOU
Oymare, paccMaTpUBaIOT UX MPOCTeHIIMe CBOWCTBA. B mpoliecce m3ydeHws] HArasaHOU
T€OMETPUN 3HAHUWA, TMOJyYeHHbIE OOYYalOMMUCS Ha YPOBHE HAYAJIBHOTO OOIIETO
00pa3oBaHUsl, CHCTEMAaTU3UPYIOTCS U PACIITUPSIFOTCS.

CornacHo yyeOHOMY TUTaHy B 5—6 Kjlaccax M3y4aeTcsl MHTETPUPOBAHHBINA MpeaIMeT
«MareMatuka», KOTOpPbIM BKJIIOYaeT apuPMETHUYECKUM MaTepuall U  HarJSIHYIO
TEOMETPHUIO, a TaKXKe MPONEACBTUUECCKUE CBEIACHUS U3 aiareOpbl, DJIEMEHTHI JIOTUKU U
Hayaja OIKUCATEIIbHOU CTATUCTUKH.

OO611ee 4ncio0 YacoB, peKOMEHI0BAHHBIX ISl U3y4YeHUsl MaTeMaTuku, — 340 4acos: B 5
kiacce — 170 gacoB (5 4acoB B Heneno), B 6 kiacce — 170 yacoB (5 4acoB B HE/IEIIO).
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COILEPKAHUE OBYUYEHUASA
5 KJIACC

HarypajbHble ync/ia 4 HYJIb

Harypanbsnoe uncino. Psg Hatypanbnbsix uncen. Yucio 0. U3o0paxeHne HaTypaibHbIX
gucesl TOUKaMU Ha KOOPJAMHATHON (YMCIOBOM) MPSMOM.

[To3unuonHas cucrteMa cuucieHus. PuMmckas HyMmepamuss Kak  IpUMEp
HETO3UI[MOHHOM CUCTEMBI cCUUCIEHUA. [lecaTHuHas cucTeMa CUUCIICHHUS.

CpaBHeHME HaTypaJbHBIX YHCEJ, CPABHEHUE HATYpaJIbHBIX UKcell ¢ HyleM. CrocoObl
cpaBHEeHUS. OKpyIJIEHUE HATYPAIbHBIX YUCET.

CroxeHne HaTypalbHBIX YHCEN, CBOWCTBO HYJS IPHU CIOXKEHUWU. BbluMTaHHe Kak
JeiicTBUe, 0OpaTHOE CJIOKEHUIO. YMHOXKEHHE HaTypaJlbHbIX YHCEJ, CBOMCTBA HYNS U
€IMHULIBI IPU YMHOXEHUH. [lenenue kak aeiicTBue, 00paTHOE YMHOXKEHHIO. KOMIOHEHTHI
JEUCTBUN, CBsI3b MeXAy HuMHU. [IpoBepka pe3yinbrara apu@METHYECKOTO JIEHCTBHSL.
[lepemecTuTenbHOE M COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS M YMHOXEHHUS,
pacnpeeNnTeNbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB /17151 0003HaYEHUS] HEU3BECTHOTO KOMIIOHEHTA U 3aIIUCU CBOWCTB
apu(pMEeTUIECKUX JEHCTBUI.

JlenuTenn W KpaTHBIE YHWCIIA, PA3JIOKEHWE HA MHOXHUTENH. [IpocTeie M cocTraBHBIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaJbHBIM IOKA3aTEJIEM. 3allMCh YUCJIA B BUJE CYMMbI Pa3psSIHBIX
ClaracMblIXx.

UucnoBoe BblpakeHHE. BpIUKCIIEHHE 3HAYEHHI YWCIOBBIX BBIPAXKECHHM, IMOPSAIOK
BBIITOJIHEHUS JeUCTBUU. McCmonp30BaHWE TIpU BBIYHCICHHUSX NEPEMECTUTEIBHOIO H
COUYETATEIBbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS M YMHOXKEHHS, PaCHpEeAeTUTEIbHOIO
CBOKCTBA YMHOKECHHUSI.

JApodu
[IpencraBienne o ApoOM Kak croco0e 3amucu 4acTh BeJIMYUHBI. OOBIKHOBEHHBIE

npoou. IlpaBuipHBIE W HENpaBWIbHBIC 1IpoOu. CmemranHas ApoOb, MPEACTaBICHUE
CMEIIaHHOW JpoOW B BHJIC HEMPABUILHON NPOOHM U BBIJCICHHE IIEJION YacTH YUCIa U3
HeTpaBuiIbHOW npobu. M3o0paxkeHue apobeit Toukamu Ha YUCI0BOM mpsmon. OCHOBHOE
cBoiictBo npobu. Cokpamenue apooOeit. [IpuBenenue apobu K HOBOMY 3HAMEHATEINIO.
CpaBHeHue qpo0eii.

CrnosxeHrie U BeIYUTaHUE po0eii. YMHOKEHHE U IeTIeHue Ipo0eit, B3auMHO-00paTHBIC
npobu. HaxoxaeHne yacTy 1e0ro U 1eJIoro Mo €ro YacTH.

Hecstuunas 3amuck npoOeii. [lpemcraBnenue nmecaTudHol 1apoOM B BHIE
OObIKHOBEHHOW. M300pa’keHne NECATUYHBIX APOOei TOYKaMH HAa YHCJIOBOWM MPSMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmernueckne NEHCTBHUS C MECATUYHBIMH JIpoOsmu. OKpPYTJICHHE IeCATUYHBIX
IpooOeit.
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Penienne TeKCTOBBIX 3a/1a4

Pemienne TekcTOBBIX 3amad apuMETHUYECKUM CIIOCOOOM. PelieHne IornyecKux
3a1a4. Pemrenne 3amgad mepeGoOpoM BceX BO3MOXKHBIX BapHaHTOB. Vcmosb3oBaHue mnpu
pelieHnuu 3aaa4 TabJIuIl U CXEM.

Pemenue 3amgay, cojepsKaimux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOUMOCTh. ETMHUIIBI H3MEPEeHUS: MacChl, 00beMa,
LIEHBbI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBSI3b MEXAY €IUHHUIIAMH HU3MEPECHUS KaKIOU
BEJIIMYHUHEIL.

Pemenre 0oCHOBHBIX 3a7a4 Ha IPOOH.

[Ipencrapienne JaHHBIX B BUJE TAOJIHI], CTOJOYATHIX JUATPAMM.

Harnsnas reomerpust

Harnsansle npeacraBiaeHus: 0 purypax Ha IUIOCKOCTU: TOYKA, NpsMasi, OTPE30K, Jyd,
yIoJ, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yrona. [IpsMon, ocTpelid, Tymnmou u
Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKHE €IWHULBl JUIMHBL JlIMHA JIOMAaHOW, IIEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u moCTpOeHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harmsnuele nmnpeactaBieHuss o  (urypax Ha  IJIOCKOCTH:  MHOTOYTOJbHUK,
MPSMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kietdaroid Oymare. Iloctpoenue
KOH(Urypanuili u3 yactell MmpsiMoid, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATON Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB MNPSIMOYTOJIbHUKA, KBAIPATA.

[Inomans IPSAMOYTOJIbHUKA 17§ MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 TPSIMOYTOJBHUKOB, B TOM 4HCIe (QUIYyp, M300paK€HHbIX Ha KJIET4aTod Oymare.
Enuaunier usmepenus mioniaau.

Harnsanele mnpeAcTaBieHUs] O MPOCTPAHCTBEHHBIX (Urypax: MNpsSMOYroJbHBINA
napauienenunesn, Ky0, MHOrorpaHHuku. M300pakeHrne MpoCTeUIINX MHOTOTPaHHUKOB.
PazBepTku ky0a u mapauenenunena. CoznaHue Mojeie MHOTOTPaHHUKOB (M3 Oymard,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

O0beM NpIMOYTOJIBLHOTO Napajuienenunena, kyoa. Equnuiel uamepenust oobema.

6 KJIACC

HarypanbHble ynciia

ApudmMernueckre AEMCTBUS ¢ MHOTO3HAYHBIMU HATypajJbHBIMU YUCIaMu. YncIoBbIE
BBIPAKEHHUSI, TMOPSIIOK JEHCTBUN, UCHOJIb30BaHUE CKOOOK. Mcmosns3oBaHue mpu
BBIYMCJIEHUAX MEPEMECTUTEIBHOTO U COYETATEIIBHOIO CBOWMCTB CIOKEHUS U YMHOXKECHMUS,
pacIpeneNUTEIBHOTO CBOMCTBA YMHOKEHUSA. OKpYTJIEHHE HATYPaIbHbIX YHCEIL.

JlenuTenu M KpaTHbIC YKClia, HAMOOJBIINI OOIIMI JAeIUTENIhb U HaUMEHBIIIee 00I11Iee
KpaTHoe. JIeuMOCTb CyMMBI U IIPOU3BEACHUS. JleleHue ¢ OCTaTKOM.
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J{poon
OObIKHOBEHHAs1 IPOOb, OCHOBHOE CBOMCTBO JIpoOH, coKpalieHue apodeit. CpaBHeHUE

U ynopsijouuBaHue Jipo6eil. Pemenue 3ai1ay Ha HaX0XKI€HNUE YaCTHU OT 1IEJIOT0 U LEI0r0 10
ero yactu. JlpobHoe uncio Kak pe3ynapTaT AeneHus. [lpeacraBnenue qecsiTHUHON apoOu B
BUJIE OOBIKHOBEHHOW APOOU U BO3MOYKHOCTb IPEICTaBICHNUs OOBIKHOBEHHOM 1po0OU B BUJIE
necsITUUHOM. JlecaTuuHble ApoOM M MeTpuyeckas cuctema wmep. Apupmerudeckue
JEHCTBUS U YMCIIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMH.

OtHomenue. [lenenue B JaHHOM OTHoIeHHH. Macmta0, nponopuus. [Ipumenenue
IIPONIOPLIMM NPH PEIICHUH 3a1a4.

Ilonatne npoueHTa. BpluncieHHe NpPOLEHTA OT BEIWYMHBI M BEJIWYMHBI IO €€
MpoLEHTY. BripaxkeHne NpoleHTOB 1eCATUYHBIMU Ipo0saMu. Perenue 3a1a4 Ha IPOLEHTHI.
BripakeHne OTHOLIEHNS BEIUYHUH B ITPOLIEHTAX.

[onoxkuTeNbHBIE U OTPULATEILHbIE YHCJIA

[TonoxutenbHble W OTpULATENbHbIE uncia. lleapie uymciaa. Mopgynp 4wucina,
reoMeTpuuecKas MHTepIpeTaus Moayas uucia. M3o0pakeHue ducen Ha KOOPJIWHATHOU
npsimoit. Yucnosble npomexyTku. CpaBHeHue uucen. ApudpMeThyeckue IeUCTBHUS C
MOJIOKUTEIIbHBIMU U OTPUIIATETLHBIMU YUCIIAMHU.

[IpsmoyrosibHast cucteMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKHM Ha
iockocTu, adcuucca u opauHata. IloctpoeHume Touek u (uryp Ha KOOpPJIMHATHOM
IIJIOCKOCTH.

BykBeHHbBIe BBIpaKEHUA

[Ipumenenue OyKB AJid 3allUCH MaTEMaTHYECKUX BBIPAKEHUW M TPEIIOKECHH.
CaoiicTBa apu(pMeTUYECKHUX IEUCTBUI. ByKBEHHBIE BHIPAXKEHHUS U UUCIIOBBIE MTOICTAHOBKHU.
bykBeHHbIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIOHEHTa. PopMyibl, (OpMYIIbl
NepUMeTpa U IJIoLAAN MPSIMOYTOJIbHHKA, KBaJpaTa, 00beMa Napajulesienunena u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3amad apuMETHUYECKUM CIIOCOOOM. PeleHne Iornyeckux
3a1a4. Pemenue 3a1ay mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemrenue 3agau, coaepxammx 3aBUCHUMOCTH, CBS3bIBAIOIINX BEJIWYHUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE, IIEHA, KOJUYSCTBO, CTOMMOCTD, MPOU3BOIUTEIBHOCT, BPEMS, 00BEM
paboThl. EnuHUIEI M3MEpeHHs: MacChl, CTOMMOCTH, PacCTOSHHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMH U3MEPEHUS KaXKJI0M BEIIMUUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOIIEHHUEM, MPOMOPUHAOHAIBHOCTHIO BEJIUYMH,
MPOIICHTAMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLICHTHI.

OrneHka U MPUKKUJIKA, OKpyIJIeHue pesyibTara. CocTaBiieHne OYKBEHHBIX BhIpaKECHUN
110 YCJIOBHUIO 33/1a4H.

[IpencraBienune JaHHBIX C TOMOIIBIO Tabauil U auarpamm. CtondvaTsie TUarpaMMabl:
YTEHHE U MTOCTPOCHHE. UTEHUE KPYTOBBIX JUArPAMM.
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Haruasgnasi reomerpus

Harnsgaele npeacraBnenus o purypax Ha IJIOCKOCTU: TOYKa, IpsMasi, OTPE30K, JIyd,
yroJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anMHOEe pacnosiokeHHe ABYX IpPSMBIX Ha IUIOCKOCTH, IapajuleibHbIE NpPSMBIE,
NEPIECHANKYJIISIPHBIE IpsMbIe. VI3MepeHne pacCTOSTHUN: MEKAY ABYMs TOYKAMH, OT TOUKHU 10
OpsIMOM, JUIMHA MapIIpyTa Ha KBaJAPaTHOMN CETKE.

M3mepenne 1 MOCTPOECHUE YIIOB C IOMOIIBIO TPAaHCIIOPTHPa. BUabl TpEyroabHUKOB:
OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIM, TYNOYTOJbHBIN, paBHOOEAPEHHBINA, PABHOCTOPOHHHMIA.
YeTbIpeXyronbHUK, MPUMEPBl  YETBIPEXYTOJbHUKOB.  [IpAMOYronbHHK,  KBajpar:
HCIIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AuaroHaieid. M3o0paxeHue reoMeTpuyecKHX
(Guryp Ha HEIMHOBaHHOW Oymare C MCHOJIb30BAaHUEM LUPKYJIS, JIMHEWKH, YTrOJIbHUKA,
TpaHcnoptupa. [locTpoenus Ha kieTyaToil Oymare.

[lepumerp MHOroyronbHuka. [loHsTHe muomanm QUrypbl, €IUHULBI HU3MEPEHUs
wiomaau. [TpubmkeHHoe n3Mepenue miomaan Guryp, B TOM YUCIIE Ha KBaApaTHON CETKE.
[TpubnmxeHHOe U3MEPEHNE AITMHBI OKPYKHOCTH, IUIOIAAN KPyTa.

CummeTpus: eHTpabHas, 0CeBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsanele npeacraBieHus O MPOCTPAHCTBEHHBIX (puUrypax: mapajuienenumnes, Kyo,
pu3Ma, NUpamMuia, KOHyc, UWIUMHAP, map u chepa. M300paxkeHrne NpoCTpaHCTBEHHBIX
¢uryp. IIpumepsl pa3BepTOK MHOTOIPaHHUKOB, LUIUHApPA U KoHyca. Co3gaHue Mopaenei
MIPOCTPAHCTBEHHBIX (pUryp (U3 Oymaru, MpOBOJIOKH, IJIACTHIIMHA U IPYTUX MAaTEPHAIIOB).

[Tonste oObeMa, eauHUIBI U3MEpeHus o0bema. OO0BEM MNPSAMOYTOJIBLHOIO
napajuienenumnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS MPOrpaMMbl YUE€OHOTO Kypca K KOHILY OOydYeHUsI
B 5 KJi1acce.

Yucaa v BBIYUCICHUSA

[loHuMaTh W NOPaBWIBHO YNOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C HATypaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHMBaTh M YNOPSJAOYMBATH HATypajbHbIE YHMCIIA, CPABHUBATH B IMPOCTEHIIMX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTH TOYKY Ha KOOPAWMHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €id
YUCIOM U HU300pakaTb HATypaJbHbIE YHUCJIA TOYKAMU HA KOOPAMHATHOW (YHMCIIOBON)
PAMOM.

Bemonusate  apudmernyeckue  JI@HCTBHSIT € HaTypaJlbHBIMU  YHCIIAMH,

C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BoInonHATE NpOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYUCICHUN.

OKpyryiaTh HaTypaibHbIE YHCTA.
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Penienne TeKCTOBBIX 3a/1a4

Pemate TekcToBBIE 3amaud  apUOMETHUYECKUM CIOCOOOM M C  MOMOIIBIO
OpraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amauu, coaepkaliyde 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIUYMHBI: CKOPOCTb,
BpEMsi, PaCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCT.

Hcnonb3oBaTh KpaTKHeE 3alMCH, CXeMBbI, TAOIHUIIBI, 0003HAUYEHUS MPU PEIICHUH 3a/1a4.

[Tonb30BaThCSI OCHOBHBIMHM €AWHUIIAMU HW3MEPEHMS: II€HBI, MacChl, PacCTOAHUS,
BPEMEHHU, CKOPOCTH, BHIPAKATH OJHU €IUHUIIBI BEJIMYMHBI YEPE3 IPyTHE.

W3Bnekarb, aHaIM3UpOBaTh, OICHUBATH  HMHGOPMAIMIO, TMPEJICTABICHHYIO
B Ta0JuWIle, HA CTOJIOYATOM AMarpamMme, MHTEPIPETUPOBATH IMPE/ICTABICHHBIC JTaHHBIC,
WCMOJIb30BaTh JAHHBIE IPU PELICHHUU 33/1a4.

Harnsinas reomerpust

[lonb30BaThCS TEOMETPUUECKUMHU MOHATHSIMHU: TOYKA, MpsiMas, OTPE30K, JIyd, yrodi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoAUTH TPUMEPBI OOBEKTOB OKPYKAIOLIET0 MUPA, UMEIOLIUX (POPMY U3YUEHHBIX
reOMETPUYECKUX (UTyp.

Hcnonb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIVIAMHU: BEpIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMM: YTOJI, BEpUIMHA, CTOPOHA, JHWAaroHallb, C OKPY>KHOCTBIO: PaauycC,
IUaMeTp, LEHTP.

N300pakaTh M3y4yeHHbIE F€OMETpUYECKUE (PUTyphl HAa HEIMHOBAHHOW M KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI ¥ IMHEUKH.

Haxonuth JyiMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOUIBIO JTUHEUKH,
CTPOUTH OTPE3KU 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTb 33[JaHHOTO pajnyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHHMKA, KBajpara JUisl HX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Bbrumciste nepumeTp U miomaab KBaapara, IpsMOYyrobHUKA, PUTYp, COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHUCIIe GUTYp, N300paKEHHBIX Ha KJIeT4aTon Oymare.

ITonb30BaThCd OCHOBHBIMH METPUYECKUMHU €UHULIAMU U3MEPEHUS JUIUHBI, IUTOIIA/IN;
BBIPAYKATh OJHU €IMHUILIBI BETUYMHBI YEPE3 IPYTHE.

Pacnio3naBath napasenenumnen, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIIKHA, peOpo
rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Napajuiesenunena, Kyoa.

Boruncnsate 06beM KyOa, napaiesienuneia no 3aaHHbIM U3MEPEHUSIM, TT0JIb30BaThCs
€IMHULIaMU U3MEpPEeHUs 0ObeMa.

Pemate HecnoXXHBIE 3aJayd  HA U3MEPEHHE TEOMETPUYECKHX BEJIMYUH B
MIPAKTUYECKUX CUTYaLUSX.

[IpeameTHBIC pe3yabTaThl OCBOCHUS IPOTPAMMBI YIEOHOTO Kypca K KOHITY 00y4YeHUs
B 6 KJi1acce.

Yucjia 1 BBIYUCJTCHUA
3HaTh U IOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3IMYHBIMU BUIAMHU YUCETI U CIIOCOO0aMU
WX 3aIMCH, IEPEXOAUTH (€CITU 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIKCH YnCa K JPYTOH.
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CpaBHUBATh U YNOPSIOUYMBATH IIEJIbIE YUCIA, OOBIKHOBEHHBIE U JIECATUYHbBIE TPOOH,
CpPaBHHBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHsaTh, coyerast yCTHbIE U MUCbMEHHBIE TPUEMBI, apUPMETHUECKUE TEUCTBUS C
HaTypaJbHBIMU M UEJIbIMH YHUCJIaMH, OOBIKHOBEHHBIMM U JECATHYHBIMU APOOSMHU,
MIOJIOKUTEIIBHBIMU U OTPULIATEIILHBIMU YU CIIAMH.

BpruucnsaTe 3HAYEHHS YKCIOBBIX BBIPAXKECHUW, BBINOJHATH NPUKUAKY M OLEHKY
pe3ynbTaTa BRIYUCICHUH, BBITOIHATH MPEOOpa30BaHMs YUCIOBBIX BBIPAKCHUN HA OCHOBE
CBOMCTB apu(METUUECKUX ACHUCTBUH.

COOTHOCHUTh TOYKY Ha KOOPJAMHATHOM MPSAMOW C COOTBETCTBYIOIIMM € YHCIIOM M
n300pa)kaTh YMciia TOYKAMHU Ha KOOPJIMHATHOU MPSAMOM, HAXOJUTh MOJTYJIb YKCIIA.

COOTHOCUTH TOYKHA B MOPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpPJUHATAMH 3TOMU
TOYKH.

OKpyTJISTh LETbIE YUCIa U IECITUYHBIC IPOOU, HAXOIUTh NMPUOIUKEHUS YHCEIL.

YucnoBbie 1 0yKBEHHbIE BbIPAKEHUSA

[TonumaTts 1 ynoTpeOsTh TEPMUHBI, CBS3aHHBIE C 3aITUCHIO CTETICHU YHCIIa, HAXOIUTh
KBaJ[paT U KyO 4KClia, BEIYUCIISTH 3HAUYCHUS YUCTOBBIX BBIPAKEHUN, COJIEPKALUX CTCTICHHU.

[Tonmp30oBaThCs NpU3HAKAMU JIEIMMOCTH, PACKIA[bIBATh HATypajbHBIC YKCIA Ha
MPOCTHIE MHOXKUTEJIH.

ITonap30BaThCs MacITaOOM, COCTABIISTH IPOTIOPIIUKA U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI ISl O0O3HAUCHMS] YHCENl IIPU 3allUCH  MaTeMaTHYECKHX
BBIpQKCHUM, COCTaBIIATh OYKBEHHBIC BBIPAKCHUS W (POpMysIbl, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPOKECHHM, OCYIIICCTBISAS HEOOX0IMMBIE TI0JICTAHOBKHU 1 ITpeoOpa3oBaHusI.

Haxonuths HEeM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 33124

Pemath MHOTOIIAroBbIE TEKCTOBBIE 3a]]a4l apUPMETUUECKUM CIIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOILUEHWEM, HPONOPLIUOHAIBHOCTBIO BEJIWYHH,
IPOLEHTaMHU, PeliaTh TPU OCHOBHBIE 3a/1a4M HA APOOU U MPOLEHTHI.

Pemwate 3amaum, copeprkaniue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI: CKOPOCTH,
BpEMsi, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BPEMsl, 00beMa
paboThl, HCMONB3Ys apu(pMeTHUYeCKHue ACHCTBHS, OLEHKY, HPUKHUAKY, I0JIb30BaThCs
€AVMHUIIAMU U3MEPEHHUS COOTBETCTBYIOIINX BEJIUYHUH.

CocraBinsaTh OyKBEHHbIE BBIPAXKEHUS 110 YCIOBHUIO 3a1a4H.

W3Bnekats nHGOpMaIuio, MpeACTaBICHHYIO B TaOJIMUIIaX, Ha TMHEHHOU, CTOI0YaTON
WIA  KPYroBOM  JmMarpamMmax, HHTEpIPETHpPOBaTh  IPEACTABICHHBbIC  JIAHHBIE,
UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUU 3a/1a4.

[Ipencrapnsate HHGOPMAIIHIO ¢ TIOMOIIBIO TAOHII, TMHEHHOU M CTOJI0YATOM JuarpaMM.

Harasignasi reomerpus

[IpuBOIUTH TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (POPMY M3yUEHHBIX
F€OMETPUYECKUX IUIOCKMX U TMPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI PpPAaBHBIX W
CUMMETPHUYHBIX (DUTYD.
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N300paxaTh ¢ MOMOUIBIO LUPKYJIS, TUHEHKH, TPAHCIOPTUPA HA HEIMHOBAHHOW W
KJIeT4aTo Oymare M3y4yeHHbIE IUIOCKHE TeOMETpUYEeCKUEe (QUrypbl U KOHQUIYpaluH,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbCd TEOMETPUYECKUMHU MOHSATHSMHU: PaBEHCTBO (UTYp, CUMMETpPHI,
UCII0JI30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYK0 C CHMMETPHUEH: OCh CHMMETPHH, LIEHTP
CUMMETPHH.

HaxonnTe BenMUMHBI YITIOB M3MEPEHHEM C MOMOILIBIO TPAHCHOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, TOJIB30BATHCA NPHU PELICHUM 3aJad T'pagyCHOM MEpOH YIJIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIU, IIPSAMOU, PA3BEPHYTHIA U TYIION YTJIbI.

Brraucnars JHy J10MaHOM, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BATHCS €ANHULIAMA
M3MEPEHNS UIMHBI, BBIPAXKATH OJTHU €IMHULBI U3MEPEHUS JJIMHBI YEPE3 IPYTHE.

HaxomuTe, wncnone3ys YepTeKHbIE HMHCTPYMEHTBI, PACCTOSHHS: MEKAY JIBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOU CETKE.

Boruncnsate miomans Guryp, COCTaBIEHHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh
pa3OueHue  Ha  OPAMOYTOJBHMKHM, HA  paBHble  (QUIYpbl,  JOCTpauBaHUE
0 IPAMOYIOJIbHUKA, IIOJIb30BATbCA OCHOBHBIMM €AMHULIAMM HW3MEPEHUSA IUIOLIAJH,
BBIpaXKaTh OJHU €AVMHULIBI U3MEPEHUS IIIOIIAN Yepe3 APYTHE.

Pacnio3naBate Ha MoOAENSIX U H300paXEHUSAX MNHPAMUIY, KOHYC, LHIUHAD,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkats Ha KjIeT4aTo OymMare NpsMOyroJibHbINA MapajeIenuIIe]I.

Boluucnsate o0beM  HPSAMOYTOJIBHOTO —Mapajienenunena, Ky0a, Moib30BaThCA
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemrarte HecnokHbIE 3aJauyM  HAa HAXOXKICHHE TIE€OMETPUYECKUX BEIMYMH B
IPAKTUYECKUX CUTYaLHSIX.
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5 KIJIACC
HaumenoBanwue paznena | Konuuects OcHoBHOE OcHOBHBIE BUJIBI ACSATEILHOCTH O0YyYaIOIIUXCS
(Tembl) Kypca 0 4acoB coJiepKaHue

HarypanbHbie uncina. 43 Jlecatuunas cuctema | UurarTh, 3aMCbIBATH, CPABHUBATH HATYpaJbHbBIC YUCIIA;

JIerCTBHA ¢ HaTypaJbHBIMU
YUCIaMU

cuncieHus. Psan
HATYpPAJIbHBIX YHUCE.
HarypanbHubiii ps.
Yucno 0.
HarypanesHbie yncna
Ha KOOPAWHATHOM
npsiMoii. CpaBHEHUE,
OKpYIJIEHUE
HaTypaJIbHBIX YHCEIL.
Apudmernueckue
JEUCTBHUS C
HaTypaJIbHBIMHU
yuciiamu. CBOMCTBA

HYJISI IPU CIIOKEHUU U
YMHOEHUH, CBOWCTBA

€IMHULIBI IPU
YMHOKECHUHU.

npeiaraTb U 00CyKAaTh CroOco0bl YIIOPSI0YMBAHUS YUCET.
H300paxkaTh KOOPAMHATHYIO NMPAMYIO, 0TMEYATh YUCIIa
TOYKaMHU Ha KOOPAUHATHOU NMPSMOM, HAXOAUTb KOOPANHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTypaiabHOTO psiga, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnoab30BaTh NPaBUIIO OKPYTIICHUS HATypAJIbHBIX YUCEN.
BeinoaHaTh apudpMeTHYecKHe AeHCTBHUSA C HATYPAJIbHBIMU
YUCJIaMH, BBIMUCJIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN

co ckoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh NPOU3BEICHNE B BUJIE CTETICHH, YUTATh
CTEIIEHH, UCIOJIb30BATH TEPMHHOJIOTUIO (OCHOBaHHUE,
M0KAa3aTellb), BHIYUCJIAATH 3HAYEHUSI CTEIICHEN.

BbINOJIHATH NPUKHUIAKY W OLEHKY 3HAaYEHUN YHCITIOBBIX
BBIpa)XXEHUH, MpeJIaraTb U NPUMEHSITH IPHUeMbl POBEPKH
BBIYHCIICHUH.

Hcnoab3oBaTh NpH BHIYUCIECHUSAX [IEPEMECTUTEIIBHOE

Y COYETATEIbHOE CBOKCTBA CIIOKEHHS U YMHOXKEHUS,
pacIpenenuTeNIbHOE CBOUCTBO YMHOXEHNUS; (PDOPMYIMPOBATH
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ITepemecTuTenbHOE
U COUYeTaTeIbHOE
CBOICTBA CJIIOKCHHUS
Y YMHOXECHHS,
pacnpeaeauTenbHOe
CBOMCTBO
YMHOKEHUS.
Jlenurenu

Y KpaTHbBIC YUCIIA,
pa3JIoKEHUE Ynciia
Ha MHO>XHUTCIIH.
Jenenue

¢ octatkoM. [Ipocteie
1 COCTaBHBIC YHUCIIA.
[Ipu3Haku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb

C HATypaJIbHBIM
MOKa3aTeyeM.
YucnoBeie
BBIPAKEHUS;
MOPSIAOK IEMCTBUM.
Penienne TeKCTOBBIX
3a7a4 Ha BCE
apupMeTHIeCKre

U PUMEHATH NMPAaBWJIa IPeoOpa30BaHUs YUCIOBBIX
BBIpaQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH

U 000CHOBBIBATH I'MIIOTE3bI, (OPMYJIUPOBATH 0000 IIEeHUSA
U BBIBOJbI 10 PE3YJIbTAaTaM IMPOBEICHHOTO UCCIEAOBAHUA.
@®opMyJIUPOBATH ONpPeIeSIeHUsI ICIIUTENS U KPaTHOTO,
Ha3bIBATh JICJIUTENIN U KPATHBIE YUCIIA; PACIIO3HABATD
MPOCTHIE U COCTaBHbBIC YNCIA; (POPMYJIUPOBATH

U IPUMEHSTh NPU3HAKM JEITMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JI0KEHUS YHCIA HA TPOCTHIE
MHOXUTEN; HAXOAUThb OCTATKU OT JCJICHUS U HETIOJHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHbBIEC BbICKA3bIBAaHUS

0 HaTypaJIbHBIX YHCJIAX, MPUBOJAUTH MPUMeEPHI

U KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCE.
KoncTpynpoBars MaTeMaTu4ecKue NnpeaioKeHust

C TIOMOILBIO CBSI30K «W», «UJIN», «ECIH. .., TO...». Pemarp
TEKCTOBBIE 3a/1a4i apU(YPMETHIECKUM CIIOCOOOM,
HCMOJIb30BATh 3aBUCUMOCTH MEXy BEJIMUUHAMU (CKOPOCTb,
BpeMsl, pacCTOSIHUE; 1IeHa, KOJMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3HUPOBATH U OCMBICJIMBATH TEKCT 33/1a4H,
nepedopmMyaTHPOBATH YCIOBHUE, H3BJIEKATH HEOOXOIUMBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXy BEIUYMHAMU,
CTPOMTH JIOTUYECKYIO LEMNOYKY PACCYKACHUM.
MoaeaupoBaTh X0 PELICHUS 3aJa4U C IOMOIIBIO PUCYHKA,
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JICUCTBUS, HA
JBUKEHUE U TTOKYIIKU

CXEMBbI, TaOJINLIBI.

IIpuBoauTh, pa3zdupaTh, OLEHUBATH PA3JIUYHbIE PEIICHUS,
3alHCH PELIEHUI TEKCTOBBIX 33/]1a4.

KpuTrnyecku oneHMBaTh MOJTY4YECHHBIN pe3ynbTar,
OCYILIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET

Ha COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIINOKH.

PemaTsp 3a1a4u ¢ noMoIIbIO Iepedopa BCEX BOZMOXKHBIX
BapUAHTOB.

3HAKOMHUTBCS € UCTOPHUEH pa3BUTUS apU(PMETUKHU

Harnsagnas IrcOMCTpPHA.
JIMHUM Ha IIOCKOCTH

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas. Usmepenue
JUIMHBI OTPE3Ka,
METPUYECKHUE
€AMHULBI

U3MEPEHUS JUTUHBI.
OKpy>KHOCTB U KPYT.
[IpakTuueckas pabora
«TocTpoenue y3opa u3
OKPYKHOCTEN». YTOII.
[Ipstmo, oCTpBIN,
TYIIOU ¥ Pa3BEPHYTHIN
yribl. 3mepenne

Pacno3HaBaTh Ha YepTekKaX, PUCYHKAX, ONMCHIBATD,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, U M300Pa’kKATh C IOMOILBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIyY,
yTOJI, JOMaHY10, OKPY>KHOCTb.

Pacno3naBaTh, NPMBOAUTH NMPUMEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIOIUX (OPMY U3YUYECHHBIX (PUTYD, OLlEHUBATH UX
JIMHEWHBIE Pa3MEPBL.

Hcnoab30BaTh TUHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
JJ1s1 IOCTPOCHUSI U U3MEPEHUS: H3MEPSATH JJIMHY OTPE3Ka,
BEIIMYMHY YTJIa; CTPOUTH OTPE30K 33JaHHOU JJIMHBI, YTOJI,
3aIaHHOM BEJIMYUHBI; OTKJIAABIBATD [IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33IaHHOTO paaunyca.
N306paxkaTh KOHUTYpAIIUA TECOMETPUUECKHUX (DUTYD

U3 OTPE3KOB, OKPYKHOCTEM, X YaCTEeW HA HEIMHOBAHHOU

U KJIeTYaTOM Oymare; mpeajiaratb, ONMChIBATH U 00CYKIATH
CIoco0bl, AJITOPUTMbI ITOCTPOCHUSI.

Pacno3HaBaTh 4 H300pakaTb Ha HEJTMHOBAHHOM
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YTJIOB.
[IpakTnueckas
pabota
«IlocTpoenne
YTIIOB»

U KJIeT4yaTo Oymare mpsiMoi, OCTPBIM, TYTIOH, pa3BepHYThIH
YTJIbl; CPABHUBATH YIJIbL.

BbIYUCISTH JUIMHBI OTPE3KOB, JoMaHbIX. [IoHUMATBL M
HCIO0JIb30BAaTh NIPHM PEeIICHUH 32124 3aBHCUMOCTH MEXKTY
€IUHULIAMHA METPUYECKOU CUCTEMBI MEDP; 3HAKOMHUTbHCSH C
HEMETPUYECKUMH CUCTEMAMH MED; BbIPAKATH JUINHY B
paznMyHbIX eAuHUIAX u3mepenus. MccaenoBars Gurypst u
KOH(UTypaliy, UCTIONIb3Ysl IU(PPOBBIE PECYPCHI

OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [TpaBuiibHbIE U
HETPaBUIILHBIC JPOOH.
OCHOBHOE CBOWCTBO
npobu. CpaBHEHHUE
npobeit. CrioxeHue u
BbIUHMTAHHUEC
OOBIKHOBEHHBIX
npobeit. CMmerianHast
IpoOb. YMHOXEHUE U
JICTICHHE
O0OBIKHOBEHHBIX
po0eit;
B3aMMHO-00paTHBIC
npobu. Pemenue
TEKCTOBBIX 3a/1a4,
coJieprKalux Apoou.
OcCHOBHBIE

MoaeanpoBath B rpaguieckoil, mpeamMeTHou Gopme,

C IOMOIIBIO KOMIIBIOTEPA MOHATHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU APOOBIO.

YurtaTh 4 3alIUCHIBATh, CPABHUBATH OOBIKHOBEHHBIC APOOH,
NpeaIaraTb, 000CHOBBLIBATH U 00CY:KIATh CIOCOOBI
yHOPSA0YUBAHUS APOOEH.

N300paxaTh 0OBIKHOBEHHBIE APOOH TOUKAMHU

Ha KOOPAMHATHOM NIPSAMOM; MCIOJIb30BATH KOOPIUHATHYIO
OpsIMYIO U1 CPaBHEHHUSI IpOOEH.

DopMyTHPOBATH, 3ANIMCHIBATH € MOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU JIp0oOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO IpoOH JJIsl COKpAIIEHUs IpOOeH 1 MPUBEICHHUS
IpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTraBiasATh CMEMIAaHHYIO APOOH B BUJIE HEMPABMWIHHON

Y BBIJCISTH LIETYI0 YaCTh YMCIIa U3 HEMPaBWIbHOM IpOoOHu.
BeIinoJHATh apupMeTHYeCKHe 1eiiCTBUA

C OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOHCTBA
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3a/1a4M Ha IpooHu.
[Tpumenenue OykB
JUTSI 3aITUCH
MaTEMaTUYECKUX
BBIPAKCHUUN

U NIPEIJI0KEHU N

apuMETHIECKUX JEeHCTBUH ISl pallMOHAIU3AIIUN
BBIYUCJICHUM.
BbINOJHATH NPUKHAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHU;

IIpoBoauTh Mcceq0BaHMS CBOMCTB ApoOei, omupasich

Ha YKCIJIOBBIE SKCIEPUMEHTHI (B TOM YHCIIE C TOMOUIBIO
KOMITBIOTEPA).

Pacno3zHaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAaHUS

0 JIpo0sX, NPUBOJAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.

PemaTh TEKCTOBBIE 331a4H, COAEpKAIINE APOOHbIE TaHHBIE,
Y 32/1a41 HAa HAXO0XKJECHUE YaCTH LIEJIOTO U LEJIOT0 110 €ro
YacTH; BBIABJIATH UX CXOACTBA U PA3JIHYHSL.
MogaenupoBaTh X0 PELICHU 3a/1a4 C IIOMOLIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PENIEHNH TEKCTOBBIX 3a1a4.

Kputuvecku oeHMBaTh NOJyYEHHBIN pE3yJIbTarT,
OCYILIECTBJIATH CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBHE YCIOBHUIO, HAXOAHUTh OIINOKH.
3HAKOMUTBCS € UCTOPHUEH pa3BUTUS apUPMETUKHI

npeiaraTb U NPUMEHATHh NPUeMbI IPOBEPKM BHIUUCICHUM.

Harnsinnast reomerpus.
MHOroyroyJbHuKH

10

MHOroyroyJbHuKH.
YeTsIpexyroybHUK,
IPSAMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, MCNOJIb3Ys1 TEPMUHOJIOTHIO, H300paXKaATh

C IOMOUIBIO YEPTEKHBIX THCTPYMEHTOB U OT PYKH,
MOJIEIMPOBATh U3 OymMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATHHOIO MUPA, UMEIOIINX
(opMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBaIpaTa,
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pabota
«IlocTpoenne
IPSAMOYTOJIbHUKA
C 33/IaHHBIMHU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymare».
TpeyronbHUK.
IInomanne

U IEPUMETP
PsIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTAaBJICHHBIX U3
IIPSAMOYTOJIHUKOB,
€UHULIBI
U3MEpEHUS

TUJIOILA TN,
[TepumeTp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLEHUBATh UX JIMHEHHBIE Pa3MEPBI.
BbI4uCJIATh: IEPUMETP TPEYTOJIBHUKA, PSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IIJIOIAb IPSIMOYTOJIbHHAKA, KBaIpaTa.
M300paxkaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAaHHOM U KJIETYATOM Oymare KBajpar u
IPSAMOYTOJIBHUK C 33IaHHBIMM JUIMHAMU CTOpoH. UcciienoBarb
CBOMCTBA IIPSMOYTOJIbHUKA, KBaJpaTa IyTEM DKCIIEPUMEHTA,
HaAOJIIOICHM S, U3MEPEHUS], MOJEIUPOBAHHUS; CPABHUBATh
CBOKCTBA KBaApaTa v NMPSAMOYTOJIbHUKA.

KoncTpyupoBate MaTeMaTH4YeCKHE NPEIJI0KEHHUA

C TIOMOIIIBIO CBSI30K «HEKOTOPBID», «ITH000M.

Pacno3zHaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAaHUS

0 MHOTOYTOJIbHUKAX, HPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPBI.

HccaenoBarh 3aBHCHMOCTD IUIOIIAANA KBAIpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH ISl HIOCTPOEHUS
¢buryp; pazdouBaTh NPSIMOYTOJBHUK HA KBAJPATHI,
TPEYroJIbHUKH; COCTABJATH (DUTYPHI U3 KBAJIPaTOB

U TIPSIMOYTOJIbHUKOB M HAXOJUTh UX IUIOUIA/lb, pa30MBaTh
(Gurypsl Ha NPSMOYTOJIBHUKY U KBaIPaThl U HAXOJIUTh UX
IJIOIIAb.

Beipaxkarh BeNMUMHY IUIONIAAN B PA3JIMYHBIX €IMHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, MOHUMATH

U MCII0JIb30BATh 3aBHCUMOCTH MEXAY METPUIECKUMHU
€MHNLIAMHA U3MEPEHUS TIIOIIA/IHN.
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3HAKOMHUTBLCS ¢ MPUMePaMM IPUMEHEeHMs TUIOIAIN U
NepUMETPA B MPAKTUUECKUX CUTyalusx. Pemars 3agaun u3
peanbHOM KU3HU, MPeAIaraTb U 00CyK1aTh pa3indHble
CrocoObI pelieHus 3a1a4

Jlecatuunbie qpodu

38

JlecsaTruHas 3aluCh
npobeii. CpaBHeHUE
TECATHIHBIX
TpoOeii.

JlericTBus

C JCCATHYHBIMH
IpOoOsSMHU.
Okpyrnenue
JECATHIHBIX
TpoOeii.

PernieHne TeKCTOBBIX
3aj1a4, CoaepKaInx
npoou. OCHOBHBIE
3a71a4M Ha Apoou

IIpencraBiasATh AeCATUYHYIO IPOOH B BUIE OOBIKHOBEHHOM,
YHUTATH M 32aNMCHIBATH, CPABHUBATH JIECATHUYHBIE IPOOH,
NpeaIaraTb, 000CHOBBLIBATH U 00CYKAaTh CIIOCO0bI
YHOPSI0YUBAHUS AECITUYHBIX TPOOEH.

N300paxkaTh necaTuyHbie ApOOH TOUKAMU HA KOOPAUHATHOM
IPSMOM.

BbISIBJATH CXOACTBA M PA3JIMUYMS IPABUI apUPMETHIECKUX
JNEUCTBUI C HATYpaJIbHBIMHU YUCIAMU U AECATUYHBIMU
IpoOsSIMU, OOBACHSTH UX.

BbInoaHATH apupMeTHUecKue AECTBUS C AECATUUHBIMU
IpOo0SIMU; BBINIOJIHATH NPUKHUIKY M OLEHKY pe3yJbTaTa
BBIYUCIICHUN.

IIpuMeHATH CBOMCTBA apu(PMETHUECKUX IEUCTBUIMA

JUTSl pallMOHAIN3alM1 BEIYMCIICHUN.

IIpuMeHATH MPABWJIO OKPYIJIEHHS JIECSITUYHBIX IPOOEH.
IIpoBoauTH HCCIEA0BAHMS CBOWCTB JCCATUYHBIX JIpOOEH,
ONUPAsICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C TIOMOIIBIO KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS 1 OTPULIAHUS BBICKA3bIBAHUIA.
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PemaTh TEKCTOBBIE 337]a4H, COAEPKALIUE JPOOHBIE TaHHBIE, U HA
HAXOKJEHUE YACTH LIEJIOT0 U LIEJIOTO IO €ro YacTu;
BBISIBJISITh HX CXOACTBA U Pa3auvusl.

MopeaupoBaTh X0/ PELICHUS 3314 C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIHI.

IlpuBoauTh, pa30upaTh, OLEHUBATDH PA3INYHBIE PELICHUS,
3alKUCH PELIEHUH TEKCTOBBIX 3a/1a4.

OnepupoBaTth IPOOHBIMU YHCIIAMHU B PEATTbHBIX KU3HEHHBIX
CUTYAaIUSX.

Kpuruyecku oeHMBaTh MOJYYEHHBIN PE3yJIbTaT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISE OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOIUTh OIIUOKH.
3HAKOMHUTBCH € UCTOPHUEH pa3BUTUS apUPMETUKHI

Harnsimnas reomerpus.
Tena u urypsr B
MPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxenue
MHOT'OTPaHHUKOB.
Monenu
IIPOCTPAHCTBEHHBIX
TEI.
[IpssmoyTOIBHBIN
napajuieNenuIe I,
ky0. Pa3zBepTku kyOa
Y TIapAJIIENICTINIIEIA.
[IpakTnueckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOIIEeM
MHpe MPSIMOYTOJIbHBIN Mapajiesaenunes, Kyo,
MHOTOIPaHHHUKH, ONIUCHIBATh, HCI0JIb3Yysl TEPMUHOJIOTHIO,
OLICHNBATH JIMHEHHBIE pa3MepPHI.

IIpuBoauTH NpUMeEPBI O0BEKTOB PEAIBHOTO MUPA, UMEIOIINUX
(GbopMy MHOTOTpaHHHKA, IPSIMOYTOJIBLHOTO Napaljiesienunena,
KyoOa.

HN3o00pakath Ky0 Ha KJIeTUaTol Oymare.

HccaenoBathb cBoiicTBa Ky0a, IpsIMOYTOJIBHOTO
napajijiesienune1a, MHOrOrpaHHUKOB, UCTIONIb3Ysl MOJIEIH.
Pacno3HaBaTh 1 H300paxkaTh pa3BepTKU KyOa

U TapaJijiesienurnena.

MopaeanpoBath Ky0 U nmapajuienenume] u3 0ymaru u npoyux
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O06mneM kyOa,
MPSIMOYTOJIBHOTO
napasuieenumneaa

MaTepHaioB, 00bACHATH cOc00 MoaenpoBanusd. Haxoaurp
U3MEPEHMSI, BBIYMCJIATH TUIOIIA/(b TOBEPXHOCTH; 00BEM Ky0a,
IPSIMOYTOJIBHOTO TapajlIeeNuIIea; HCCIeN0BATh

3aBHCHUMOCTB 00BbeMa Ky0a OT JUIMHBI €0 pedpa, BBIABUIATH U

000CHOBBIBAThH TumnoTe3y. Haﬁ.]'llOIlaTb U NMMPOBOAUTH

AHAJIOTHHU MCKAY MMOHATUAMU ILJIOIIA U U O6’beMa, IepuMeTpa 1

IJIOIIAIA ITOBEPXHOCTU. Pacno3HaBaTh UCTUHHBIE U JOKHbBIE
BBICKA3bIBAHUS O MHOTOI'PAHHUKAX, IPUBOAUTH NPUMeEPBI U
KOHTPIIPUMEPHL, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUS
BBICKa3bIBaHUU. PemiaTh 3a1a4uM U3 peasbHON KU3HU

[ToBTOpeHue u 06001IeHNE

10

IToBTOpEHHE
OCHOBHBIX MOHITHHN U
METOJIOB Kypca 5
Kj1acca, 0000IeHne
3HAHUHN

BoI4ucasiTh 3HAaUEHUS BBIPAKEHUN, COAEPKAIINX
HaTypaJbHbIE YMCIIa, OOBIKHOBEHHBIE U IECATUYHBIE IpOOH,
BBINIOJIHATH MPE0OPA30BAHMS YHCET.

Bpi0upaTh c1iocod cpaBHEHUs YNCEIl, BBIYUCIIEHUN,
NPUMEHSITh CBOICcTBa apu(PMETUUECKUX JEHCTBUN

JUISL pAllMOHATN3ALMY BEIYMCIICHU M.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX JEHCTBUI
Y CaMOIIPOBEPKY PE3YJIbTAaTa BBIYUCICHH.

Pemats 3agaum U3 peabHOW KU3HU, IPUMEHATh
MaTeMaTH4YecKHe 3HAHMS JUIs PEIICHUS 3a/1a49 U3 APYTUX
y4eOHBIX MMPEAMETOB.

Pemiate 3a1a4n pasHbIMH CIIOCO0aMU, CPABHUBATH CIIOCO0BI
pELIEHUS 3a/1a41, BBIOUPATH PAllMOHAJIBHBIN CII0C00

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HanmenoBanue paznena | Konuuects OcHoBHOE OCHOBHBIE BHUJIBI IEATEILHOCTH 00YYaIOUXCSI
(Temnl) Kypca 0 4acoB COJIEpKaHHE
Harypanbnbie uncna 30 Apudmernueckue BpinogaHaTh apupMeTudeckue 1eCTBUA C MHOTO3HAYHBIMU
JNEUCTBUS HaTypaJIbHbIMU YUCIIAMU, HAXOAUTH 3HAYEHHU S YHCIIOBBIX
C MHOT'O3HAaYHBIMHU BBIPAKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYMCJISITh 3HAYEHUS
HaTypaJIbHbIMU BBIPAXKECHUH, COAEPKALIUX CTENICHU. BBINOJHATH NPUKUIAKY U
yuciiamu. YUCIOBbIE | OMEHKY 3HAYCHUM YHCIIOBBIX BBIPAXKEHUN, IPUMEHATH
BBIPAKECHUS, npueMbl MPOBePKHU pe3ynbrara. Ucnoib30BaTh nNpu
MOPAJIOK JEHUCTBU, BbIYUCJICHUSAX [IEPEMECTUTEIBLHOE U COYETATEIILHOE CBOMCTBA
HCTOJIb30BAaHUE CJIOKEHUS U YMHOXKEHUS, PACIIPEAEIUTEIBHOE CBOMCTBO

cKko0oK. OKpyrieHue
HaTypaJIbHBIX YUCE].
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHI
OOIIMIA TeTUTEeIb

Y HaMCHbIIICE
oO1ee KpaTHoOE.
J1enuMOoCTh CyMMBI
Y TIPOU3BEICHUSI.
Henenue

C OCTaTKOM.
Pemenne TekCTOBBIX
3a7a4

YMHOXEHHUSI OTHOCUTENIBHO CII0KEHUSI, CBOMCTBA
apupmeTnyeckux aeiicteuil. McciienoBarb 4ncCioBbIe
3aKOHOMEPHOCTH, TPOBOJAUTH YUCIIOBBIC SKCIIEPUMEHTHI,
BBIIBUTaTh 1 000CHOBBLIBATH I'HIIOTE3bI.
@opMYyJUPOBATH ONpeaeSIeHHs] ICIUTENS U KPaTHOTO,
HaWOOJIBIIIETO OOIIETO JEIUTEIIS 1 HAMMEHBIIIETO OOIIIETO
KpaTHOTO, ITPOCTOTO ¥ COCTABHOTO YKCEJT, UCIIOJIb30BaTh ATH
MIOHSTHS MPU PEIICHUH 3a/1a4.

IIpuMeHATH AJIrOpUTMbI BEIYUCIICHUS HAHOOJIBIIIETO OOIIEro
JICUTEIIS 1 HAMMEHBIIETo 00IIero KPaTHOTO JBYX YUCE,
AJTOPUTM PA3JIOKEHUS YHUCIIa Ha MPOCTHIE MHOKHUTEH.
Hccnenoathb ycinoBus aenuMoct Ha 4 u 6. UcciienoBars,
00Ccyx1aTh, (POPMYIHPOBATH
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1 000CHOBBIBATH BBIBOJI O YSTHOCTH CYMMBI, ITIPOU3BEICHHUS:
JIBYX YETHBIX YHCEJ, IByX HEUETHBIX YHUCIIC, YETHOTO

Y HEYETHOTO YHUCell.

HccaenoBaTh CBOMCTBA JETMMOCTH CYMMBI U POU3BEICHUS
YHUCEe.

IIpuBOAUTHL MPUMeEPBI YKCEI C 3aJaHHBIMU CBOHCTBAMH,
pacno3HaBaTh BepHbIe H HeBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YHMCEI, ONMPOBEPraTh HEBEPHBIC YTBEP KICHUS

C TIOMOIITEI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHE MPeIJI0KEHUs

C TIOMOIIBIO CBSI30K «U», «WJIH», «ECIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1a4H, BKIIOYAIOIINE TTOHATHUS
JTEITUMOCTH, apu(PMETHICCKUM CIIOCOOOM, HCITOIb30BaTh
nepedop BceX BO3MOXKHBIX BaPUAHTOB.

MogaeanpoBaTh X0/ pEIICHUS 3a1a4i C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3zdouparb, OLEHUBATH PA3JTUYHBIC PEUICHHUS,
3aMCH PelIeHUH TEKCTOBBIX 3a/1a4.

KpuTudecku olleHMBATh MOJTYyYCHHBIN PE3yIbTaT, HAXOIUTh
OIMMOKH, OCYIIECTBIIATh CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBHE YCIIOBHIO

Harnsigaas reomerpus. 7 [lepnienaukynsapueie | Pacmo3dHaBaTh Ha yepTexax, pUCyHKAX ClIydaud B3aUMHOTO
[IpsmbIe HA TOCKOCTH IPSIMBIE. PAaCOJIOKEHUS IBYX MPSIMBIX.
[TapamienbHbie N300paxkath ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
npsimble. PaccTosiHre | HA HEMMHOBAHHOW M KJIETYATON OyMare JIBe MepeCceKaroImecs
MEXKITY psIMbIE, BE MapajuIeNIbHbIE MPSAMbBIE, CTPOUTH MPSMYIO,
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JIBYMSI TOUKaMH,
OT TOYKH JI0 MIPSIMO,
JUTMHA MapuIpyTa

Ha KBaJ[PAaTHOM CEeTKe

NEPIEHANKYIIIPHYIO JaHHOMU.

IIpuBoauTHL NPUMeEPbI NAPALIEIBHOCTH

Y NIEPIEHIUKYJIIPHOCTH NPSMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTI'OJIBHUKAX IEPIEHIUKYIISIPHBIE

Y [IapaJuIeNIbHBIE CTOPOHBI.

HN300paxkaTh MHOTOYTOJBHUKH C MTAPAIJIEIbHBIMH,
NEPHEHAUKYIIPHBIMU CTOPOHAMH.

HaxoauTh paccTosiHiEe MEXy IBYMs TOYKaMH, OT TOUKHU
JI0 IPSAMOM, JUTMHY ITyTH Ha KBAaJPATHOU CETKE, B TOM YHCIIE
UCIOJIb3YsI IU(PPOBBIE PECYPCHI

Hpobu

32

OOGBIKHOBEHHAs
po0Ob, OCHOBHOE
CBOMCTBO J1pooH,
COKpaIleHue IpoOeH.
CpaBHeHue

U YIIOPSIOYMBaHUE
TpOOeii.
Hecsatuunsie qpodu
U METpUYeCKas
cucTeMa Mep.
Apudmernueckue
JEVUCTBUSA

C 0OBIKHOBEHHBIMH
U JICCITUYHBIMU
TIPOOSMHU.
OTtHoueHue.

CpaBHMBATB U YHOPSII0YMBATH JApOoOH, BLIOUPATH CIIOCO0
CpaBHEHUS JpoOei.

IIpeacraBasATh AecCATUYHBIC APOOHU B BUJE OOBIKHOBEHHBIX
npoOeli 1 0OBIKHOBEHHBIE B BUJIC JECATUYHBIX, MCIOJIb30BaTh
IKBUBAJIEHTHbIE NPeACTABJIEHHS TPOOHBIX YUCEN MPU UX
CpPaBHEHUHU, IPU BBIYUCICHUSX.

Hcnoab3oBarth aecsITUUHbBIE APOOU MPU TPeoOpa30BaHUU
BEJIMYUH B METPUUYECKON CUCTEME MED.

BoInoHATH apupMeTHYecKue AeCTBUS

C OOBIKHOBEHHBIMU U JICCSITUYHBIMU APOOSMH.

BbIYHCIATHh 3HAaYCHUS BBIPAKEHUM, COACPIKAIIUX
OOBIKHOBEHHBIE U JICCITHYHBIE TPOOU, BBHITIOHSITH
npeobpa3oBaHus IpooOeii, BLIOMPATh COCO0, MPUMEHSTH
cBOMCTBA apu(PMETHICCKHUX ISHCTBUHN ISl pallMOHAIM3AIHH
BBIYMCJICHUU.

CocTaBiasTh OTHOILICHUS U IPONOPIUY, HAXOAUTH
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Jlenenue B JaHHOM
OTHOIIICHUH.
Macmta0,
IPOTIOPIIUSL.
[TonsaTHE TIPOLIEHTA.
Brruucnenue
MPOIICHTA

OT BEJIUIMHBI

1 BEJIMYMHEI 110 €€
MIPOIICHTY.

Perrenne TekCTOBBIX
3a/1a4, CoaepKaIIuX
JPOOHU U MPOIIEHTHI.
[IpakTnueckas
pabora «OTHOIICHHE
JUTUHBI OKPYKHOCTH
K €€ TUaMeTPy»

OTHOLIEHUE BEJIUYHH, JEIUTh BEIUYUHY B JaHHOM
OTHOIICHUHU.

HaxoauTh 3KcrepUMEeHTAJIbHBIM IIyTeM OTHOIIICHUE JJIUHbI
OKPY>KHOCTH K €€ THaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEIUMYHH,
HAXOAUThb MaclITad MjaHa, KapThl U BEIYUCIIATH PACCTOSHUS,
UCIIOJIb3Ysl MacITao.

OOBACHATH, YTO TAKOE MPOLEHT, YIOTPEOISITh 000OPOTHI peun
CO CJIOBOM «IIPOILIEHT.

BeipaskaTh NpoIEHTHI B IPO0SX U IpoOU B MPOILIEHTAX,
OTHOIIICHUE JBYX BEJINYUH B MPOLICHTAX.

BbruncasTh MPOLEHT OT YKCIIA U YUCIIO 110 €0 MPOLICHTY.
Okpyrasitb ApoOH U MPOICHTHI, HAXOIUTh MPUOTNKCHUS
YHUCEl.

PemaTh 3aqaum Ha 4acTH, IPOLIEHTHI, POTIOPIIUH,

Ha HaXOKJIeHUEe ApoOH (MTPOIIEHTA) OT BETUYUHBI U BEJIMUNHBI
1o ee Apoou (poLeHTY), ApoOu (MTPOoIIeHTA), KOTOPHIH
COCTAaBJISIET OJ[HA BEJIMYHUHA OT APYTOil.

IIpuBoauTH, pa30UpaTh, OLEHUBATDH PA3JIUYHBIC PELICHUS,
3aMKUCH PEelIEHUH TEKCTOBBIX 3a/1a4.

N3BjaexkaTs MHOPMAIUIO K3 TAOJIUI] U TUATPAMM,
UHTEPIPETUPOBATH TAOJUYHBIE JTAHHBIE, ONIPENEIAThH
HanOOJIbIIIEe M HAMMEHBIIIEE U3 TIPEICTABIICHHBIX TAHHBIX

Harnsimaas reomerpus.
CummeTtpus

OceBast cuMMeTpHs.
enTpanbHas

Pacno3HaBaTh Ha YyepTekKax U U300paKEHUIX, H300PaKATh OT
PYKH, CTPOMTH C TIOMOIIbIO HHCTPYMEHTOB (PUTYPY
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CUMMETPHSI.
[TocTtpoenue
CUMMETPHUYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHUSI».
Cummerpus

B IIPOCTPAHCTBE

(oTpe3ok, IOMaHy0, TPEYTOJIBHHK, IPSIMOYTOIbHHK,
OKpPY>KHOCTB), CHMMETPUUYHYIO IaHHON OTHOCUTEIBHO
MPSIMOU, TOYKH.

HaxoauTs npuMepsl CHMMETPUHN B OKPY’KAOIIEM MUPE.
MogaeanpoBarhb U3 Oymaru 1€ (pUrypbl, CAMMETPUYHbIE
OTHOCUTEJBHO NPAMO; KOHCTPYMPOBATh T€OMETPUUECKUE
KOH(UTypaliu, UCIIONb3Ys CBOMCTBO CUMMETPHH, B TOM
YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUEHHBIX (DUTYP, CBA3aHHBIC

C CUMMETpPHEN, HCTIOJIb3YS SKCIIEPUMEHT, HAOII0ACHHE,
MOJICJINPOBAHUE.

O00CHOBBIBATH, ONIPOBEPIaTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O CHMMETPUH PUTyp

Bripaxkenus ¢ OykBamu

[Tpumenenue OykB
JUISL 3aIIUCH
MaTEMaTUYECKUX
BBIPAXKECHUN

Y TIPEIITOKEHNM.
bykBenHble
BBIPAKEHUS

Y YUCJIOBBIE
NOJCTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaX0XKJICHHE

Hcnoab3oBaTh OYKBBI 7151 0003HAYCHUSI YHCEI, TP 3aITUCH
MaTEMaTHYECKUX YTBEPKIECHUHN, COCTABIISATH OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 33Ja4H.

HccienoBaTh HECIIOKHBIE YHUCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BATh OYKBBI JIJIS1 MX 3aIHCH.

BbIunc/isiTh YMCI0BOE 3HaUEHUE OYKBEHHOTO BBIPAYKCHHUS
MIPU 3aJIaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh GOpMYJIBI: IEPUMETPA U TIJIOIIAN
MPsSIMOYTOJIbHUKA, KBaApaTa; JJIMHBI OKPY>KHOCTH, TUIOIIAIH
KpyTa; BHINOJHATH BHIYHCIEHUS 110 ATUM (HOopMyJiaMm.
CocraBiasaTs GopMy.Jibl, BEIPAKAOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
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HEWU3BECTHOTO KOJIMYECTBO, CTOUMOCTb; POU3BOAUTEIILHOCTh, BpeMsi, 00beM
KOMITOHEHTA. PabOThI; BBIMOJIHATH BHIYUCIICHUS IO 3TUM (opMyiam.
DopMyIb HaxoauTh HEU3BECTHBIN KOMIOHEHT apu(METUYECKOTO
JIEUCTBUSA
Harnsigaas reomerpus. 14 YeTpIpexyrojibHUK, MN306pakaTh Ha HETMHOBAHHOMW U KJIETYaTO Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C HCIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJIbHUKY C 3aJaHHBIMU CBOMCTBAMU:
[IpsamMOyronbHUK, C MapaJuIeIbHBIMHU, IEPIIEHANKYIIPHBIMHU, PABHBIMU

KBaJpar: CBOWCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Bungsr
TPEYroJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHHKA.
[Tnomans purypsi.
DopMyIsl
nepuMeTpa

U TUIOLIAAH
IPSIMOYTOJIbHUKA.
[Tpubnuxxennoe

N3MCPCHHUC IIOIAaN

duryp.
[IpakTnueckas

CTOPOHAMM, MPSMBIMH YIJIAMH U Ap., PABHOOEIPEHHBIM
TPEYTOJIbHUK.

IIpensnarars u 00CyK1aTh CIIOCO0OBI, AJITOPUTMBI
IIOCTPOCHHS.

HccnenoBarh, CNob3ys SKCIIEPUMEHT, HAOTIOJCHHE,
MOJEJIINPOBAHNE, CBOMCTBA NIPAMOYTOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATH, ONIPOBEPIaTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O MPSAMOYTOJIbHUKE, KBaApaTe, paclo3HABATH
BEPHBIC U HEBEPHBIEC YTBEPKIACHUS.

HN3mepsATh M CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPBIE, IPAMBIE, TYIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBarth, H300paskaTh OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIN, TYTIOYTOJIbHBINA, pABHOOEAPEHHBIH,
PABHOCTOPOHHUH TPEYTOJIbHUKH.

BbI4ncIsTh IEpUMETP MHOTOYTOJIbHUKA, TUIOIIA/Ib
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IlonoxxurenpHbIE
1 OTpUIIATEIbHBIC YHCTIa

40
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paborta «ILmomane
KpyTa»

MHOTOYTOJIbHUKA pa30MeHNeM Ha MPSIMOYTOJIbHHKH,

Ha paBHBIC (PUTYPHI, UCIIOJIH30BATh METPUICCKUE CTMHUIIBI
MU3MEPEHUS JIJIMHBI U TUIOLIAIH.

Hcnoab3oBaTh NPUOJINKEHHOE H3MEPEHUe JIJINH

U TUIoLaeil Ha kietyaToi Oymare, NpuOIMKEHHOE
M3MEPEHUE JUTMHBI OKPYKHOCTH, TJIOMIAIA Kpyra

Llenpie yncna.
Monayns uucna,
reoMeTpUYECKast
UHTEpIIpeTalusl
Moy UucnoBeie
MIPOMEKYTKHU.
[TonoxutenbHbIC

U OTpULIATEIbHBIC
yucna. CpaBHEHUE
MTOJIOKHUTEITBHBIX

U OTPULIATEIIBHBIX
YHCel.
Apudpmernyeckue
JICUCTBHUS

C TIOJI0KUTEIIBHBIMHA
U OTpHULIATETILHBIMU
YHCJIaMU.

PemieHnue TeKCTOBBIX
3a7a4

IIpuBOAUTH MPpUMeEPBI UCIIOJIB30BAHKS B pEATIbHON KU3HU
ITOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCET.

HN300paxaTh 1enbIe Yncia, MOJ0KUTEIIbHBIC

Y OTPULIATENIBHBIC YMCJIAa TOYKAMH Ha YHCIIOBOM IIPSIMOM,
HCIO0JIb30BATh YHCIOBYIO PAMYIO JJIsI CPABHEHUS YUCEN.
IIpuMeHATH NpaBUJIa CPaBHEHNS, YIIOPAA0YUBATD LIEJbIC
YUCia; HAXOAUTh MOAYJIb YUCJIA.

D®opMyJIMPOBATH MPABUJIA BBIUKUCIICHHS C MOJOKUTEIBHBIMU
Y OTPULIATENIBHBIMY YHCIIAMHA, HAXOAUTH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM, COAEPKAIIUX TEUCTBUA

C TOJIOKUTENBHBIMU ¥ OTPULIATEIILHBIMA YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS

JUTsl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUN
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HpCI[CTaBJICHI/IC JaHHBIX

[IpssmoyronbHas

cucTeMa KOOpIMHAT
Ha INIOCKOCTH.
Koopaunats! Touku
Ha IIOCKOCTH,
a0crucca

U OpJIMHATA.
Cronbuatsie

U KPYTOBBIC
JTarpamMMel.
[IpakTnueckas
pabota «Iloctpoenue
TarpamMm.
Pemenue TeKCTOBBIX
3aJ1a4, CoJIeprKaImx
JIaHHEIE,
IpeCTaBIICHHBIC

B Ta0OJIMIIaX

" Ha JUuarpamMmax

OOBACHATH M WLITIOCTPUPOBATH MOHATHE MPIMOYTOIBHON

CUCTEMBI KOOPIMHAT HA IIOCKOCTHU, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOMTH HA KOOPAUHATHOM TIIOCKOCTH
TOYKH U (PUTYPHI MO 33JJaHHBIM KOOPJAMHATAM, HAXOAUTh
KOOPAUHATHI TOYEK.

YuraTth cTo049aThie U KPYTOBBIC JUATPAMMBI;
HHTEPNPEeTHPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIE
JIAarpaMmbl.

HUcnoab3oBaTs HHGOPMALUIO, ITPEICTABICHHYIO

B Ta0JIMIIaX, HA JUarpaMMax Jijisl pelieHusl TEKCTOBBIX 3aj1a4
Y 3a1a4 U3 PEAIIbHOU KU3HU

Harnsnnas reometpusi.
@urypsl B IPOCTPAHCTBE

IIpsAMOyroJIbHBIN

napauiesenure],
KyO, mpu3ma,
npamMua, KOHyc,
WTAHIP, TIap

u cdepa.
N3o00paxenue

Pacno3naBarthb Ha YEPTCIKAX, pUCYHKAX, OIIUCBIBATDH

NUpPAMUIY, IPU3MY, LWIMHJIP, KOHYC, IIap, H300pakaTh UX
OT PYK{, MOEJIMPOBATH U3 OyMaru, IiacTHINHA, IPOBOJIOKU
U Jp.

IIpuBoauTH NpUMepPBI 0OHEKTOB OKPYIKAIOIIETO MHPA,
UMEIONINX (POPMBI Ha3BaHHBIX TEIl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILKHA, peOpO, TPaHb,
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHUKOB,
HWIMH]IPA U KOHYCA.
IIpakTrueckas
pabora «Co3nanue
Moenen
MPOCTPAHCTBEHHBIX
buryp».

ITonstne ooObeEMa;
€AVMHUIBI U3MEPEHUS
o0vema. O0beM
MPSIMOYTOJILHOTO
napajuieNenuIena,
Ky0a, popmyIsl
o0BeMa

IToBTOpEHUE
OCHOBHBIX MOHATUH
1 METOJIOB KYpPCOB
5 1 6 K1accoB,
000011IcHHE

OCHOBAHHE, BBICOTA, PAAUYC U IUAMETP, pa3BEpPTKa.
N3yuaTsh, uCNOJIB3ys SKCIIEPUMEHT, HAOTIOAEHUE, U3MEPEHHUE,
MOJENUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA

U Pa3JIMYus: MEXAY MUPAMHUION U MPU3MOM; MEKITY
UUJIMHIPOM, KOHYCOM U IIAPOM.

Pacno3naBaTh pa3BepTKU Napajiesenurneia, Kyoa, mpu3Msl,
MPaMU/Ibl, KOHYCA, IIUIUHIPA; KOHCTPYHUPOBATH JaHHBIC
TE€JIa U3 Pa3BEPTOK, CO3/1aBATh UX MOJEIIH.

Co3naBaTh MO/1eJIM IPOCTPAHCTBEHHBIX QPUTyp (U3 Oymary,
POBOJIOKH, MIACTUIIMHA U JIp.)

N3mepsTh HA MOJIeJSAX: IJIMHBI peOep MHOTOIPAHHUKOB,
JaMeTp Iapa.

BoiBoguth popmyay o0bemMa IpsIMOYTOIILHOTO
napajuiesNenuIeia.

BoruucasaTs nmo ¢popmysaam: 00beM NpIMOYTOIBHOTO
napajjiesnienunena, Kyoa; uCroJib30BaTh €AMHUIIBI U3MEPECHUS
00beMa; BBIYUCAATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napajijiesienuneoB; pelmaTh 3aJa41 C pealbHbIMU TAHHBIMU

BoerunciasaTh 3HaueHNs BBIPAKCHUN, COAEPKALLNX
HaTypaJbHbIE, LIEJIbIC, IT0J0KUTEIbHbBIC U OTPULIATEIIBHBIE
quclia, OOBIKHOBEHHBIE U AECSITUYHBIE IPOOH, BHIMOJIHATh
npeoOpa30BaHus YUCEN U BeIpakKeHH. BbiOupaTh
C1oco0 CpaBHEHUS YUCEN, BBIYUCICHUI,
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U CUCTEMAaTHU3AINS
3HAHUU

NPUMEHSITh CBOMCTBA apu(PMETHIECKUX IEUCTBUN

JUISL palliOHATN3a1NY BEIYMCICHUH.

Pemats 3agaum u3 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKUe 3HAHUS JIJIS PELICHUS 3a]1a4 U3 APYTUX
MIPEIMETOB.

PemiaTe 3ag1aumn pasHbIMHU CIIOCO0AMHU, CDABHUBATD,
BbIOMPATh CIIOCOOBI PEIICHUS 33/1a4H.

OcyuiecTB/ISITh CAMOKOHTPOJIb BBITIOJHIEMBIX JEUCTBUN U
CaMOMPOBEPKY PE3yJIbTATa BRIYUCIECHUM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

170
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B
7-9 KITACCAX

HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIIsIeTCA OAHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIIEro oOpa30BaHus: OHA
o0ecreynBaeT W3y4eHUE JPYrux [UCLHUIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK U
TYMaHUTapHOTO IUKJIIOB, €€ OCBOCHHE HEOOXOAMMO JUIsS MPOAOJDKEHUST 00pa30BaHUS U B
MMOBCEHEBHOM >KM3HU. Pa3Butme y oOydaronuxcsi Hay4YHbIX MPEACTaBICHUN O
MPOUCXOXKICHUH W CYIIHOCTH anre0pamdeckux aOCTpakiuid, Croco0e OTpaKeHHUs
MaTeMaTUYECKOW HAyKOW SBJICHUW M TPOIECCOB B MPUPOJAEC M OOIIECTBE, POJH
MaTe€MaTUYECKOr0 MOJEIMPOBAHUS B HAyYHOM IO3HAHUU M B IPAKTUKE CIOCOOCTBYET
(OpMHPOBAaHHIO HAYYHOTO MHUPOBO33PEHUS U KA4yeCTB MBIIUIEHUS, HEOOXOAUMBIX JIs
ajanTallii B COBpPEMEHHOM IM(ppoBoM oOmiecTBe. M3ydeHue anreOpsl oOecrieyruBaeT
pa3BUTHE YyMEHHUS HaONIOAaTh, CpPAaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOU
NEUCTBUA U BBIBOJBL, (opMynnpoBaTh yTBepkaeHUA. (OcBoeHHE Kypca anreopbl
o0OecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUIEHUSI OOY4YaloIUXCs: OHHU HCIOJIb3YIOT
JNENyKTUBHbIE W HMHAYKTUBHBIE pacCyXJIeHHs, oOOO0OLIeHME U KOHKPETU3ALMIO,
abctparupoBanue u a"anoruto. OOyueHue anredpe MpeArnoiaaracT 3HaYUTEIbHbIA 00BbEM
CaMOCTOSITENIBHOM JESTeIbHOCTH OOYyYaroluXcs, MO3TOMY CaMOCTOSATEIbHOE pEIICHHE
3a]1a4 SIBJISETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yUeHHUS.

B crpykrype mporpaMmbl ydeOHOTO Kypca «Anredpa» ajas OCHOBHOTO 0OIIero
o0Opa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIepPKaTeIbHO-METoInYecKue TMHUU: «Hucna u
BBIYUCIICHUS, «AJITeOpanyecKue BhIpaXKEeHUs», «Y PaBHEHUSI U HEPABEHCTBA», «DyHKIHN.
Kaxxas n3 aTux coaepkarerbHO-METOINYECKHUX JIMHUM pa3BUBAETCS HAa IPOTSKEHUN TPEX
JET M3Yy4YeHHsl Kypca, B3aUMOJECHCTBYS C IPYTMMH €ro JIMHHSAMH. B Xonme u3ydeHus
y4eOHOro Kypca OOy4aroUIMMCsl MPHUXOAUTCS JIOTUYECKH pacCyAaTh, HCIHOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM s3bIK. B CBf3u ¢ 3TuM B mporpammy y4deOHOTO Kypca
«Anredpa» BKIIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX
pazznenax — MaTeMaTH4ecKoro  oOpa3oBaHMsl W CIOCOOCTBYIOLIME  OBJAACHUIO
0Oy4aroIIMMUCS OCHOB YHHMBEPCAJIBHOIO MaTeMaThyeckoro sizbika. ColepikaTrenbHOu U
CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca « Anre0pay sBIISIETCS €ro MHTETPUPOBAHHbBIN
XapaKTep.

Conepxxanue ITUHUM «YHcClia U BBIUMCICHUS» CIYXKUT OCHOBOM JJIs JajbHEHIIETro
U3YYEHUS] MAaTE€MaTHUKH, CIOCOOCTBYET pa3BUTHUIO Y OOYyYarolUXcsi JIOTHYECKOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHSI  TIOJIb30BAThCS ~ aNTOPUTMAMH, a  TaKXkKe
OPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX JJI TOBCEIHEBHOW >KU3HHU.
Pa3BuTHe MOHATHS O YHUCIE HAa YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUs CBA3aHO C
palMOHAIBHBIMA W UPPALMOHAIBHBIMU YKCIaMHU, (GOPMHPOBAHUEM MPEACTABICHUN O
JNEUCTBUTEILHOM 4YHCIe. 3aBEpIlIeHHEe OCBOCHUSI YMCIOBOM JIMHUM OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHUIO.
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ConepxaHue AByX anreOpandyeckux JUHUN — «AJredpanuecKue BBIPAKEHUS» U
«YpaBHEHHsI W HEPaBEHCTBAa» CHNOCOOCTBYEeT (POPMUPOBAHUIO Yy OOyYarouuxcs
MaTeMaTHUYECKOro ammaparta, HeoOXOUMOTro ISl PEIIeHUs 3a]a4 MaTEeMaTHKH, CMEKHBIX
OpEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3aja4y. Ha ypoBHE OCHOBHOrO OOIIETro
oOpa3oBaHHsl y4eOHBI MaTepuana TPYHNIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAXKCHHI.
Anrebpa JEMOHCTpUPYET 3HAaYeHHE MaTEeMaTHKA KakK s3blKa JUIsI T[OCTPOCHUS
MaTEeMaTUYECKUX MOJIEJIEH, OMHMCAHMS POLECCOB U SIBICHHI peabHOro Mupa. B 3agaun
oOyueHHs anredpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHUS,
HE00X0IMMOT0, B YACTHOCTH, JJI1 OCBOCHUS Kypca HH(GOPMATUKHU, U OBJIaICHNE HABbIKAMU
JIeNyKTUBHBIX paccyxnaeHui. IlpeoOpazoBanme CHUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

Conepxanve (yHKIIMOHATBHO-TPAPUUYECKOW JIMHUM HAIEJICHO Ha IMOJIy4YEHHE
oOyJaronMMucs 3HaHUM O (YHKUMSIX Kak BaKHEHIIeH MaTeMaTH4YecKON MOJAeNd s
OMMCAaHMS U UCCIIEJOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHHUI B MPUPOJIE U OOLIECTBE.
N3yuyenue Marepuana crocoOCTBYET Pa3BUTHIO y OOYYaIOIIMXCA YMEHHUS HCIOJIb30BaTh
pa3MYHbIe BbIPa3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHBIE, CHMBOJIMYECKHE,
rpaduueckrie, BHOCUT BKJIaJ B (DOPMUPOBAHUE TPEACTABICHUN O POJIU MATEMaTHUKU B
Pa3BUTHH [IUBUJIN3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsi yueOHBIM Kypc «Anredpay,
KOTOPBIM  BKIIIOYAET CJHEAYIOIIME OCHOBHBIE pa3leiibl coaepkanus: «Yucina u
BBIYHCIICHUS», «ANTeOpandecKkue BBIPOKECHHUS», «YpaBHEHUS UM  HEPABEHCTBAY,
«DOyHKIUN.

OO611ee ynciio YacoB, PEKOMEHI0BAHHBIX JIJI U3yUYEeHHs yueOHOTO Kypca «Anredpay,
— 306 gacoB: B 7 kinacce — 102 vaca (3 gaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B
Heneno), B 9 kimacce — 102 yaca (3 gaca B HefIenio).

COAEPXAHUE OBYUYEHUA

7 KJIACC
Yucaa 1 BIYUCJICHUS

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO OT OJIHOM (hOPMBI 3amucu Apodeit K
npyroii. [loHATHe palMOHAIBHOTO 4YHWCIA, 3allCh, CPAaBHECHHE, YHOPSAIOYMBAHUE
paIrMoHANBHBIX Yncel. ApudMeTnieckue IeHCTBUS C pallMOHATLHBIMY YncIaMu. Perenue
3aJ1a4y U3 pealbHOW MPaKTUKK HA YacTH, Ha IPOOH.

CrerneHb ¢ HaTypaJbHBIM TIOKa3aTelieM: OMpeIeicHUE, MPeoOpa3oBaHNE BhIPAKEHUHN
Ha OCHOBE ONpEJEICHUS, 3alUCh OOJNBINX Yncel. [IpoIeHThI, 3amuch MPOIEHTOB B BUIE
IpoOu 1 ApoOH B BUE MPOIICHTOB. Tpr OCHOBHBIE 3a1a4H Ha MPOIEHTHI, pEIICHUE 3a71a9 U3
peabHOM IIPAKTUKMU.

[IpuMeHeHre TPU3HAKOB JIEIUMOCTH, Pa3jOKCHHE Ha MHOXKHTEIM HaTypaJbHBIX
qrcer.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi ¥ oOpaTHasi IPOMOPIIMOHATILHOCTH.
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AuiredOpanyeckue BbIPaKeHUs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C NEpPEeMEHHOU. JlomycTumbie
3Ha4YeHUsl IepeMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXAY BEIWYMHAMH B BHJE
dopmynel. Berancnenus mo ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAXKCHHI,
TOKJIECCTBEHHO paBHbIC BBIPAXEHHUS, MpaBUiIa MpeoOpa3oBaHUs CyMM U TPOHU3BEACHUH,
IpaBUJIa PACKPBITUS CKOOOK U MPUBEIECHUS TOJTOOHBIX ClIaracéMbIX.

CBoOliCTBa CTENEHU C HATYPAJIBHBIM MOKAa3aTEIEM.

OpHounensl W MHorowieHsl. Crenenb MHoroujeHa. CrokeHHe, BBIYMTaHHE,
YMHOXXEHHE MHOIO4IeHOB. DOpMynbl COKPAIIEHHOIO YMHOXKEHMS: KBAaJpaT CyMMBI U
KBagpaT pasHocTu. Popmyna pa3HOCTH KBaapaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHMs, TMpaBWia MpeoOpa3oBaHUS  YpaBHEHUS,
PaBHOCUJIBHOCTDh YPaBHEHUN.

JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YMCIIO KOPHEHN JIMHEMHOIO YPaBHEHMS,
pelieHne JIMHENHbIX ypaBHeHU. COCTaBIIEHHE YPABHEHU IO YCIOBUIO 3aja4uu. Pemenue
TEKCTOBBIX 33/1a4 C [IOMOILBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JByMsi TNepeMeHHbIMH U ero rpadux. Cucrema AByX
JUHENHBIX ypaBHEHUN C JBYMSI NIEPEMEHHbIMU. PerieHue cucreMm ypaBHEHUH CIOCOOOM
OACTaHOBKHU. [Iprmepsl pelieHuss TEKCTOBBIX 33/1a4 € IIOMOILBIO CUCTEM YPaBHEHUMU.

DOyHKIUMA

Koopaunara Toukn Ha npsimoit. Uucnosele nmpoMexyTku. PaccrosiHue mexay aByms
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[IpssimoyrosbHas cuctema koopauHat, ocu OX u Oy. Abcuucca 1 opJluHaTa TOYKH Ha
KOOpJMHATHON TuiockocTh. [Ipumepsl rTpadukoB, 3amaHHbIX (Qopmynamu. UteHue
rpagukoB peanbHbIX 3aBucuMocTel. [lonsitue ¢ynkiuu. I'paduk ynkmuu. CpoiicTBa
dynkuuii. Jlunerinas Qynkius, ee rpaduk. ['padpuk ¢yskmmm y = \x\. I'paduueckoe
pelIeHre TMHENHBIX YPAaBHEHUI U CUCTEM JINHEVHBIX YPABHEHUM.

8 KUIACC
Yucaa v BbIYMCICHUS

KBaapatusiii kopeHb u3 uucna. [lonstue 06 mppannoHanbHOM uuciie. [lecaTnunbie
npUOIMKEHUST UppaALIMOHANIbHBIX uynceln. CBoicTBa apuMeTHUYECKUX KBAJPATHBIX KOpHEH
U HUX TOpPUMEHEHHE K MpeoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUA W BBIUKCICHUSM.
JlenCTBUTENIBHBIE YHCIIA.

Crenens ¢ 1ebIM MMOKa3aTeneM U ee cBocTBa. CTaHgapTHAs 3alKiCh YHACIIA.

AJiredpanyeckue BbIPaKeHUA
KBanpaTHblii TpexdieH, pa3ioKeHne KBaAPATHOTO TPEXWIeHa HA MHOKHUTEIH.
Anrebpanueckass ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckor apodu. CroxeHwue,
BbIUUTAHUE, YMHOXKEHUE, JielieHne alreOpandeckux apoOei. PalronanbHble BbIpaXKeHUS U
uX npeoOpa3oBaHuUe.
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YpaBHeHUs U HEPABEHCTBA

KBanpaTHnoe ypaBHeHue, popMysa KopHel KBajipaTHOTro ypaBHeHUs. Teopema Buera.
Pemienne ypaBHEHMH, CBOOSIMXCS K JIMHEWHBIM W KBaJparHbIM. [Ipocrenime
JTPOOHO-paIMOHATIbHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTanuss ypaBHEHUH ¢ JBYMS IEPEMEHHBIMHU U CHCTEM
JIMHEWHBIX YpaBHEHUN C ABYMsA INEepeMEHHbIMU. [Iprmepbl perieHusi CucTeM HEJIMHEMHBIX
YpaBHEHUM C ABYMS EPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOoM.

HucinoBble HEpAaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM mNepeMeHHOW. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKIUU

[lonsitne ¢ynkuuu. OOMACTh ONpPENEHEHUS M MHOXKECTBO 3HAYEHHA (DYHKIIHH.
CnocoObl 3a1anus PyHKIUH.

I'padpux pynkuu. Yrenue cpoiictB (pyHkuuu no ee rpadguky. [Ipumepst rpapukos
(YHKUMN, OTPaXaOIUX peaJbHbIE MPOIECCHI.

@OyHKIMY, ONHUCHIBAIOIINE IPSMYIO U 00paTHYIO IPONOPIMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxi. ynkimm y = X2,y = X3,y =V, y=|x|. ['paduteckoe perienne ypaBHeHHit H CHCTEM
YpaBHEHUM.

9 KJIACC
YucJia 1 BLIYMCTICHUS

PammonanpHbpie uwMcla, HWpPpAMOHANIBHBICE 4YHCIA, KOHEYHbIE M OCECKOHEYHBIC
NECATHYHBIC APOOH. MHOXXECTBO JEHCTBUTEIBHBIX YHCEIN, JACHCTBHUTEIBHBIC YHCIA KaK
OCCKOHEUHBIE JCeCATUYHBIE ApoOW. B3auMHO O0JHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPAUHATHOU NIPSMOU.

CpaBHEHHE JICHCTBHUTEIBHBIX YHCEN, apru(PpMETHICCKHE IECHCTBHUS C JCHCTBUTCIIHHBIMH
YHCIIaMH.

Pasmepbl  00OBEKTOB  OKpYXKAaIOLIEr0  MHpa, JUIUTEIBHOCTH  TPOIECCOB
B OKPY’KAIOIIEM MHUPE.

[TpubmmxeHHOE 3HaYEHWE BETWYMHBI, TOYHOCTh MpUOIMKeHuss. OKpyTieHne Yuce.
[Ipuknaka v OLEHKA pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBampaTtHoe ypaBHeHue. PelieHne ypaBHEHWH, CBOASIIMXCS K KBaApaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHrst ypaBHEHUM TPEThEN U YETBEPTOM CTEIICHEN
Pa3I0KEHUEM HA MHOKUTEIIN.

Pemenne napoOHO-panMOHanNbHBIX ypaBHEHUH. PemieHne TEKCTOBBIX — 3ajay
aredpanyeckuM METOI0M.
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VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemienne cuctem ABYX JMHEMHBIX
YPaBHEHHUI C JByMs IIEpEMEHHBIMU. PelIeHne cucTeM AByX YpaBHEHHUH, OIHO U3 KOTOPBIX
JUHENHOoE, a Ipyroe - BTOpoi creneHu. ['paduyeckas MHTEpIpeTanus CHCTEMbl ypaBHEHUN
C IBYMsI IEPEMEHHBIMU.

Perenue TeKCTOBBIX 3a/1a4 adreOpanyeckiuM CIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJHOW NIEPEMEHHOU. Pelienne cucrem JIMHEMHBIX
HEpPaBeHCTB ¢ onHOW mepemeHHoi. KBampatHeie HepaBeHcTBa. [ 'paduueckas
MHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOYyHKIHUU
KBagparnunas ¢ynkuus, ee rpadux u cBoictsa. [lapabona, KOOpaUHATHI BEPIIMHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

Ipabukn  Qymxmmi: =, = +, =- =3,=v, =||

U UX CBOMCTBA.

YuciioBble MOCIEA0BATEIbHOCTH U IIPOrPecCUu

[ToHdaTHe  4YKMCIIOBOM  MOCJIEAOBATEIBHOCTU.  3alaHUE  MOCJIEIOBATEIBHOCTH
peKyppeHTHOM hopmyIioi u popmyIoit n-eo yieHa.

Apudmernueckass U reomerpuueckass mnporpeccuud. Dopmynbl  n-eo  4ieHa
apuPMETUIECKON U TEOMETPUUECKON MTPOrPECCUiA, CyMMbI IEPBBIX K YJICHOB.

N3o06paskenre uneHOB apuMETHIECKON U TeOMETPUUYECKON MPOTrPECCHil TOUKaMH Ha
KOOPAWHATHOM MIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIUAIbHBIN pocT. CIOXKHbBIE TPOLIEHTHI.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMBbl yU€OHOTO Kypca «Anredpa» K KOHILY
oOyueHus B 7 Kjacce.

Yucsa u BbIYUCTICHUS

BbInonHATh, codeTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apU(PMETHUECKUE TEUCTBUS C
palMOHAIbHBIMUA YUCITIAMH.

HaxonuTth 3HaU€HUS YMCIIOBBIX BBIPAXKEHUM, TPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI U
IpUEMbl BBIYUCIICHUS] 3HAYE€HUM IPOOHBIX BBIPAXKEHHM, COAEpKalIUX OOBIKHOBEHHBIE U
JECATUYHBIC POOH.

[lepexoquTs OT oAHOM (OpPMBI 3amucu YKcCen K JApyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YAaCTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHUBATH U YHOPSAOYUBATH PALIMOHATIBHBIE YUCIIA.

OKpyTasTh YKca.

BbINONHAT, TPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY 3HAaY€HUN
YUCJIOBBIX BBIPAKEHUH. BBINOMHATE JEHCTBUS CO CTENEHSAMU C HaTypaJbHBIMU
MOKa3aTeJSIMH.
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HpI/IMCHHTB IMPpU3HAKKU ACJIUMOCTH, PA3JI0KCHHUEC HA MHOXKHUTCIN HATYPAJIbHBIX YHUCCII.

Pematsp IMPAKTUKO-OPUCHTUPOBAHHBIC 3aad4M, CBA3AHHBIC C OTHOIICHUCM BCJINYHH,
IMPOIMOPHIUOHAJIBHOCTBIO BCIIMYHH, ITIPOLCHTAMHA, HHTCPIIPCTUPOBATDb PC3YJIbTAThI PCUHICHUA
3aJ1a4 C Y4CTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTpuBaACMbIX OOBEKTOB.

AJireOpandecKkue BbIPaKeHUSA

Hcnonp30BaTh anreOpandyecKkyro TEPMUHOJIOTHIO M CHMBOJMKY, NPHUMEHATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHalia.

HaxonuTth 3HaueHns1 OyKBEHHBIX BBIPAKEHUW NIPH 33/IaHHBIX 3HAYEHUAX [IEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHUs LEJIOTO BBIPAXEHUS B MHOTOUYJICH MPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKpPhITHEM CKOOOK.

BpINOMHATE YMHOKEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTI'OYJIEHAa HAa MHOTOWIEH,
MPUMEHSATH (POPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOYKHTEIN C TIOMOIIBIO BBIHECEHUS 32
CKOOKM OOLIEro MHOMHWTENS, TPYNINHPOBKH CJIAraémblX, MpUMEHEHUus (GopMys
COKpPAILEHHOT0 YMHOKEHHS.

[IpuMeHnsATh mpeoOpa3oBaHUs MHOTOWICHOB [Jisi PEHICHUS pPa3jIM4HbIX 3a1ad U3
MAaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEM C  HATypAJIbHBIMM  IOKa3aTesIMU
U1 Ipeo0pa30BaHUs BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHelHbIe ypaBHEHUS C OJTHOM IIEPEMEHHOM, IIPUMEHSIS IPaBUIIa NIEPEX01a OT
HCXOIHOIO0 YPaBHEHMUS K PAaBHOCWIBHOMY e€My. IIpoBepsTh, sBIS€TCS M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METOIbl MPHU PEIICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpuMepsl Map Yucen, SABISIOMINUXCS PEUIeHUEM JIMHEHHOro ypaBHEHUS C
IBYMsI [IEPEMEHHBIMU.

CrpouTh B KOOpAMHATHOW IUIOCKOCTH TpaduK JHUHEHHOrO YpaBHEHMSI C JIByMS
MEPEMEHHBIMU, MOJIb3YSICh TPapUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs NEPEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

CocTaBisaTe M peliaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUU 11O
YCJIOBHIO 33/1a4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJTYy4YECHHBIN
pe3yJIbTaT.

DyHKIMHA
N3o0paxkath Ha KOOPJAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM

KOOpJIMHATaM, JIY9H, OTPE3KH, HWHTEPBAJIbI, 3alUChIBATh YHCIIOBBIC TPOMEXYTKH Ha
anreOpanyeckoMm si3bIKe.
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OTmeuaTh B KOOPIWHATHOW TUIOCKOCTH TOYKHU IO 33JaHHBIM KOOpIMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIMI HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYMHAMU:
CKOPOCTh, BpEMs, pacCTOSHHUE, IICHA, KOJMYECTBO, CTOMMOCTH, IMPOU3BOIUTEIHLHOCTD,
BpeMsl, 00beM pabOTHI.

HaxoauTs 3HadeHne QYHKITUH 110 3HAYCHHIO €€ apTyMEHTA.

[Tormmats rpaduueckuii crocod MpeACcTaBIeHUS U aHAIM3a HH()OpPMAaIIIH, U3BJICKATh
¥ HHTEPIPETUPOBATH HH(HOPMAIINIO U3 TPA(PHUKOB pEaTbHBIX MTPOIIECCOB M 3aBUCUMOCTEH.

[IpeameTHBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI YIEOHOTO Kypca K KOHITY 00y4YeHUS
B 8 Ki1acce.

YucJia 1 BIYMCJIEHUS

Hcnonb30BaTh HaualbHbBIC MPEJCTABICHUSI O MHOKECTBE IEUCTBUTEIbHBIX YUCEN JJIS
CpaBHEHMS, OKPYTJICHHS U BBIUUCIICHUH, N300paxaTh IEUCTBUTEIbHbBIC YHC/Ia TOUKAMU Ha
KOOPAWUHATHOM IIPSAMOM.

[IpuMeHsTh OHATHE apU(PMETUUECKOTO KBAIPATHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHU, HCHOJIb3ys MPU HEOOXOJAMMOCTH KaJIbKYJISITOP, BBIMOJHATH MpPeoOpa3oBaHUs
BBIPAXXKEHUM, COZEPKAIINX KBaJIpaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OONBIINX U MAJIbIX YUCEN C MOMOIIBIO IECITUYHBIX APOoOeH U
creneHen uncia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHTh TOHSTUE CTENEHU C IIEJIBIM TOKa3aTesIeM, BBIMOJHITh MPeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIINUX CTETIEHU C LEIbIM MTOKA3aTEJEM.

BuIMonmHATE TOXKIECTBEHHBIE Pe0Opa3oBaHuUs palliOHAIbLHBIX BRIPAKCHUH HAa OCHOBE
IIpaBUJI JSHCTBHUI HAJ MHOTOUYICHAMH U alireOPaNdIeCcKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAKCHUN [JI1 PEIICHHWS pa3IMYHBIX 3aJad M3
MaTEMaTHUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemwars sMHEMHBIE, KBaJpaTHbIE YpPAaBHEHHs W PaLMOHAIBHBIE YPAaBHEHHS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

IIpoBOoaUTE IPOCTEHIINE UCCIEAOBAaHUS YPAaBHEHUM M CUCTEM YpPABHEHHM, B TOM
qyclie ¢ MPUMEHEHHEM TrpapUuecKuX MpeAcTaBiIeHU (ycTaHaBIMBaTh, HMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

[lepexoauTh OT ClOBECHOW (POPMYIHUPOBKH 33a4M K €€ anreOpanyeckord MOJAENH C
NOMOIIBIO COCTAaBJIECHUSI YPABHEHHSI WM CUCTEMBl YPAaBHEHUM, HWHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4¥ MTOJTYYEHHBIA PE3YJIbTAaT.
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[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUI CPABHEHMS, OLICHKH, PpEIIATh
JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW W WX CHCTEMBI, J1aBaTh TIpadUuecKyro
WDTFOCTPALIMIO MHOXKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMU

[lonnmate W WHCHONIB30BaTh (DYHKIIMOHATBHBIE TOHSATHS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHUS), ONPENCIsITh 3HauyeHHE GYHKIMH 110 3HAYEHUIO
apryMeHTa, OMPEeIeNIATh CBOMCTBA (DYHKIIUU 110 €€ rpaduKy.

Crpoutb rpaduku 31eMEeHTapHBIX (HYHKIMNA BUAA:

=-, =2, =3 =+, =||, ormchIBaTh CBOJCTBA YHCIOBOI (YHKIHHN 110 e¢ rpaduKy.

[IpeameTHbIE pPE3yNbTaThl OCBOCHHS IIPOTPaMMbl y4eOHOTO Kypca K KOHITY
obyueHus B 9 KJiacce.

Yucsia ¥ BbIYUCTIEHUS

CpaBHUMBATh M YHOPSJIOUMBATH PALIMOHATIBHBIE U UPPALIMOHATILHBIE YUCIA.

BemonHaTe  apudmMeTnyeckue IEHCTBUA ¢ palOHAILHBIMKA YHUCIIAMH, COYeTas
YCTHBIE Y TMCBMEHHBIC ITPUEMBI, BBINOJHATh BBIUMCICHUA C UPPALUOHATIBLHBIMU
YHCJIaMU.

Haxomute 3HaueHHs CTENEHEW C LEIbIMH IMOKA3aTeIsIMM U KOPHEW, BBIYMCIISITH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTJISITh  JACHUCTBUTENbHBIE 4YHCJA, BBINOJHATH TMPUKUJKY pe3ysibTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKECHUU.

YpaBHeHuUs1 1 HEPaBEHCTBA

Pemiare sMHElHbIE W KBaJpaTHbIC YPABHEHUS, YPaBHEHHUs, CBOMSILMECS K HUM,
npocreiiire JpoOHO-pallMOHANIbHBIE YPABHEHUSI.

Pemats cucremMbl ABYX JMHEWHBIX YPaBHEHUM C JABYMSI IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBIICTCS JIMHEHHBIM.

Pemiate TeKCTOBBIE 3a/auM aIreOpandecKuM CIIOCOOOM C MOMOIUIBIO COCTABIIEHUS
YPaBHEHUSI WA CUCTEMBI BYX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

ITpoBomUTE MpOCTEMNILIME KUCCIIEAOBAHUS YPABHEHUM M CHUCTEM YPAaBHEHWM, B TOM
yuciae C MpUMEHEHHeM Trpauyueckux MNpencTaBieHuil (yCcTaHaBIMBaTh, WMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUN PELLIEHUS, €CIIU UMEET, TO CKOJIbKO, U ITPOUEE).

Pemiars JMHEWHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, W300paXaTh pELIEHHUE
HEPABEHCTB Ha YMCIIOBOM IPSIMOU, 3aIIMCBIBATH PELLIEHME C IIOMOILLBIO CUMBOJIOB.

Pemiars cucreMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIHOYAIOIIME
KBJIpaTHOE HEPABEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOM
IIPSIMOM, 3aIIUCHIBATh PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA [P PELLICHNUN PA3JIMYHBIX 331a4.
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DyHKIMHU

PacrioznaBath (QyHKIMM U3y4YeHHBIX BUAOB. [loka3piBaTh CXEMaTUYECKU

pAacIoNioKEHUE Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB (YHKIMN BUOa: =,

= +, =-, =2++, =3 =+, =|| B3aBucuMoctH

OT 3HaYCHUH KOA(PPHUIIMEHTOB, OITUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth ¥ H300pakaTh CXEMATUYECKH TpaduKh KBAIPATUYHBIX (YHKIUH,
OIMMCHIBATh CBOMCTBA KBAPATHUHBIX (DYHKIIHI 1O KX Tpadukam.

PacnioznaBate KkBampaTtHuHyt0 QYHKIHIO 10 (opMysie, TNPUBOAUTH IPUMEPHI
KBaJIpaTUYIHbBIX (DYHKITUI U3 peaTbHOM KH3HHU, (DU3HKH, TEOMETPHH.

YucioBbIe MOCIEA0BATEILHOCTH M IIPOIPECCUH

Pacrio3naBate apuMeETHYECKYyI0 M TE€OMETPUYECKYIO MPOIPECCMM TMpU  Pa3HbIX
crioco0ax 3aJaHusl.

BbINONMHATH BEIMMCIIEHUS ¢ UCIIOIB30BaHKEM (OpMYJI N-TO diieHa apupMETHYECKON 1
r€OMETPUYECKOUN IIPOIPECCUN, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4ieHbI MOCIEA0BATEIILHOCTY TOYKAMHU Ha KOOPMHATHOM IJIOCKOCTH.

Pemare 3amaum, CBsSI3aHHBIE C YHCIOBBIMU IIOCIIEIOBATEIILHOCTSMU, B TOM YHCIIE
3a]1a41 U3 PeasIbHOM >KU3HU (C UCTIONB30BAHUEM KaJIbKYJIATOPA, I(POBBIX TEXHOJIOTUA).
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TEMATUYECKOE IIJIAHUPOBAHUE

7 KJIACC
Haumenosanue pazgena | Kommgects OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTA 00YYarOIINXCS
(Temsbl) Kypca 0 4acoB colepKaHue
Yucna u BEIYUCIICHHUS. 25 [TonsTHE CucreMaTu3upoBaTh M 000raiaTh 3HAHUSA
PannonaneHbIe yncia palMOHAJILHOTO YKca. |00 OOBIKHOBEHHBIX U AECSITUYHBIX IPOOSX.
Apudpmernueckue CpaBHUBATB U YNOPAI0YMBATH APOOH, TPEOOPA30BHIBAs
NEUCTBUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHaJILHBIMU
yuciamu. CpaBHEHHUE,
yIOPSI0YMBaHUE
palMoOHAIBHBIX YUCET.
Crenennb

C HATypaJIbHBIM
ToKa3aTeJieM.
Pemntenne ocCHOBHBIX
3aja4 Ha IpooH,
MIPOIICHTHI

13 peaIbHON
MIPAKTHKH.

[Ipu3Haku 1eIMMOCTH,
Pa3I0KEHUS

Ha MHOKUTEIIA
HaTypaJbHbIX YHCEII.
PeannHbie

OOBIKHOBEHHBIE B JIECSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpyMeHATH pa3HOOOpa3HbIE CNIOCOOBLI U TPUEMBbI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coziepKalnx 0ObIKHOBEHHBIE U IECSITUYHBIE IPOOH:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOAUTD
BBIpAKEHUE K popMe, HanboJiee yT0OHO! JIsl BBIUUCIIEHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOKEHUE

U JIeJICHUE JECATUYHBIX ApOoOei K NeHCTBUSAM C LIETbIMU
YUCIIAMH.

IIpuBoauTH YKC/I0BbIe M OYKBEHHbIE IPUMEPHI CTEIICHH
C HaTypaJIbHBIM ITOKa3aTejeM, OObACHAS 3HAUCHUS
OCHOBAHMS CTENIEHU M ITOKA3aTENs CTENEHH, HAXOAUTh
3HAaYCHMS CTeneHer Buaa a" (a — m000e palroHaIbHOE
YKCII0, N — HATYPaJIbHOE YHUCIIO).

IonmMaTh cMbICI 3anMcH OOJIBIIMX YHCET C TOMOUIBIO

®denepanpHas padoyas mporpamma | Maremaruka. 5—9 kiacchbl (0a30BbIi YPOBEHB)
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3aBucuMOCTH. [Ipsimast U | 1ecATUYHBIX IpoOeil u cteneHel uncia 10, npuMeHsATh UX
oOpartHas B PEAJIbHBIX CUTYyaIHIX.

nponoprroHanbHocTH | IIpMMeHATHL IpU3HAKU AEITUMOCTH, Pa3JIOKECHU Ha
MHO’KUTEJIN HATypPaJIbHbBIX YUCEIL.

Pematsb 3a1a4uu Ha 9acTH, IPOLEHTHI, MPOTOPIIHH,

Ha HaXO0XJAeHUe ApoOu (ITPOLIEHTA) OT BEJIMYUHBI U
BEJIMYMHEI TI0 €€ ApoOu (IpOLEHTY), Apodu (TIpoiieHTa),
KOTOPBIN COCTABIIAET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoauTh, pa3doupaTh, OLIEHUBATH PA3TUYHbIC PEIICHUS,
3aMKCH PEIIeHUI TeKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00bSACHATH, OIIMPASICh HA OINPEIETICHMUS,
IpSIMO IPONOPLMOHATIBHBIE U OOPATHO MPONOPLIUOHAIBHBIE
3aBHUCHUMOCTH MEX/y BETUYMHAMU; PUBOAUTH PUMeEPbI
3THUX 3aBUCUMOCTEH U3 peanbHOI0 MHUpA, U3 IPYIUX yuyeOHbIX
IPEIMETOB.

Pemath npakTUKO-OpUEHTUPOBAHHBIE 33]a41 Ha ApoOH,
IPOIEHTHI, MPSAMYIO U 00paTHYIO MPOTOPIIMOHATIFHOCTH,

MPONOPLUH

Anrebpanyeckue 27 bykBeHHbIE OBnagerp anreOpandecKkoil TEPMUHOJIOTHEH U CUMBOJIUKOM,

BBIPAKECHUS BBIPAKCHUSL. NPUMEHSITh €€ B IIPOIIECCEe OCBOCHUS yueOHOTO MaTepHaia.
[IepemenHnbie. Haxoauth 3HaueHNsT OYKBEHHBIX BBIPAKEHUHN MPHU 33 JaHHBIX
Jlonmyctumebie 3HAYCHUSX OYKB; BBITIOJIHITH BBIYMUCIICHUS TIO (POopMyIIam.
3HAYCHUS BbInoHATH TIpeoOpa3oBaHus 1IEJ0T0 BHIPAKEHUS B
NIEPEMEHHBIX. MHOTOWJIEH MPUBEJIEHUEM MOJOOHBIX CIaraeMblX, pACKPBITUEM
DopMyIIbI. CKOOOK. BBINOJIHATH YMHOKEHHE OJJTHOUJIEHA HA MHOTOWJIEH

IIpeo6pazoBanue
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OYKBEHHBIX
BBIPKCHUMH,
PacKphITHE CKOOOK

U TIPUBE/ICHHE
MOAOOHBIX CIIaracMbiXx.

CBoiicTBa CTENEHN

C HaTypaJIbHBIM
MoKa3aTeJIeM.
MHOro4/1eHBbI.
CrnoxeHnue,
BBIYUTAHHUE,
YMHOkKECHHUE
MHOTOYJICHOB.
DopMyIbl
COKPAIEHHOT O
YMHOKCHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHOXKUTEIIN

¥ MHOTOWIEHA HA MHOTOWIEH, IPUMEHATb ()OPMYJIbI
KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyLecTBJIATh Pa3IoKEHUE MHOIOWIECHOB HA MHOKHUTEIIN
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpAILEHHOTO YMHOKEHHS.

IIpumeHsATH MpeoOpa30BaHNE MHOTOYJIEHOB JJIs1 PEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUN.
JInHenHoe ypaBHEHHUE
C OJJHOM MEPEMEHHOM,

PemiaTes TMHEHHOE YpaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEHsS NPABWJIA IEPEX0AAa OT UCXOJAHOTO YPABHEHHUS

K PaBHOCHJIBHOMY eMy 0o0Jjiee MpOCTOro BUA.

IIpoBepsATDb, SIBIACTCS T KOHKPETHOE YUCIIO KOPHEM
YpaBHEHUS.

HoadupaTs npuMepsI Nap YKCEI, SBISIOMIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C ABYMs IEPEMEHHBIMU.

denepanpHas padoyas mporpamma | Maremaruka. 5—9 kiacchl (0a30BbIi YPOBEHB )
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peLICHNE JIMHEMHBIX
ypaBHEHUM. Perienue
3a/1a4 C MOMOUIBIO
ypaBHECHUU. JINHEHHOE
YPaBHEHUE C ABYyMS
IIEPEMEHHBIMU U €70
rpaduk. Cuctema IByx
JIMHEWHBIX YPABHEHUH C
JIBYMSI TIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTU IPaPUK JTUHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIb3YSICh TPAPUKOM,
NPUBOAUTH MPUMeEPbI PELUICHUS YPABHEHUS.

Haxoaurh peuieHre CUCTEMbI ABYX JUHEUHBIX YPABHEHUN
C IBYMSI IIEPEMEHHBIMM.

CocTaBJiAITh U peliaTh YPABHCHUE UJIA CUCTEMY
YPaBHEHUM MO YCIIOBUIO 3a]1a4l, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33J1a4U MMOJTYYEHHBIN
pe3yJbTar

Koopaunats! u rpadguxu.
DOyHKIMU

24

Koopaunara Touku Ha
npssMou. HucoBbie
IIPOMEKYTKHU.
Paccrositane mexny
JIBYMSI TOUYKAMU
KOOPJAMHATHOM MPSAMOI.
[IpssmoyrosnbHas
CHUCTEMa KOOPAWHAT Ha
1J10CKOCTH. IIpumepsl
rpaduKoB, 3aJaHHBIX
dbopmymnamu. Urenue
rpadguKoB

N300paxkaTh Ha KOOPAUHATHON MPSAMOMN TOUKH,
COOTBETCTBYIOILME 3aIaHHBIM KOOPAUHATAM, JIy4Hd, OTPE3KH,
WHTEPBAJIbI; 3aMMCHIBATh UX HA AITreOpaniecKoM S3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH

0 33JJaHHBIM KOOPJIMHATAM; CTPOUTH I'paUKU HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpMyJIaMH, B TOM YUCIIE

C TTIOMOIIIBLIO IIU(POBBIX JTAOOPATOPHUH.

IIpuMeHsITh, U3yYaTh NPEeUMYIEeCTBA,
HHTEPNPETUPOBATH rpaduueckuii crocod npeacTaBieHUs U
aHajaM3a pa3HooOpa3HOM KMU3HEHHON MH(GOPMALIHH.
OcBauBaTh NOHATHE (PYHKIIMH, OBIIAIeBaTh (YHKIIMOHATIHLHON
TEPMUHOJIOTHUEM.

Pacno3naBaTh jmHelHYO QyHKIMIOY = kx + Db,
ONKMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHUU
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peaTbHBIX
3aBUCUMOCTEH.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHH.
CpoiicTBa QPyHKIUH.
Jluneitnas GyHKIUS.
[Toctpoenue rpaduka
JUHENHON QYHKIUY.

ko3 durmreHToB K u b.

Crpouts rpaguku TvHEHHON QYHKINU, QYyHKIUUY = |
x|

Hcnoab3oBath nudpoBbie pecypebl Al IOCTPOCHUS
rpad@ukoB QYHKIMI U U3yUEHUS UX CBOMCTB.
IIpuBoauTH IPUMEPHbI JIMHEWHBIX 3aBUCUMOCTEN

B PEAIBHBIX MPOLECCAX U SIBICHUIX

['paduk pyskiuum y
=[ x|
[ToBTOpEHUe u 06001IEHNE 6 IToBTOpEHHE Bpi0MpaTh, NPUMEHATH OLEHMBATDH CIIOCO0bI CPABHEHUS
OCHOBHBIX TIOHSITHI YKCell, BBIYUCIEHUH, MpeoOpa30BaHnii BEIPAKEHUH,
Y METOJOB Kypca pelIeHns YpaBHEHU M.
/ knacca, 0000111eHre OcymecTB/ISITb CAMOKOHTPOJIb BBITOJHIEMbIX IEHCTBUN
3HAaHUU Y CAaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUH,
npeoOpa3oBaHUM, IIOCTPOCHUH.
PemiaTe 3aga4m U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS JUIsl pELICHUS 3a7a4 U3 IpYrux
IIPEAMETOB.
PemaTh TeKCTOBBIE 32/1a4H, CPABHUBATH, BHIOMPATH
CIoCo0OBbI PEIICHUA 3a]]a41
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC
HanmenoBanue paznena | Konmyects OcHoBHOE OcCHOBHBIE BU/JIBI ICATEIILHOCTH O0yJarOITUXCS
(Tembl) Kypca 0 4acoB coAepKaHUe

Yucia u BEIYUCICHUS. 15 KBaspaTHblii KOpEHb DopMyIMPOBATH ONpe/Ie/IeHHe KBAIPATHOTO KOPHS

KBanparHsie KOpHU u3 yucna. Ilonsrue 13 YKCIIa, apu(PMETHIECKOT0 KBaJAPATHOTO KOPHS.
00 uppaIroHaAILHOM IIpuMeHATH Onepanuio U3BJICUYCHUS KBAAPATHOTO KOPHS
yucie. JlecsaTuaHbie 13 YKCJIa, MCIOJIb3Ysl TP HEOOXOIMMOCTH KAJAbKYJISTOP.
MPUOIHKEHUS OueHuBaTh KBaIPATHBIE KOPHU LEJIBIMU YHCIIAMU U
MppalHOHATBHBIX JECITUYHBIMU IPOOSIMHU.
YHCcel. CpaBHuBaTh M YHOPSAA0YMBATH PALIMOHAIBHBIC
JleliCTBUTEIbHBIC Y UppalMOHAIBHBIC YHCIIA, 3AMUCAHHBIEC C TTOMOIIIBIO
yucna. CpaBHEHHE KBAJIPAaTHBIX KOPHEH.
JICUCTBUTEIBLHBIX HcenenoBaTh ypaBHEHHE X2 = @, HAXOJUTH TOUHEIE
quced. u npubnmxKeHHsie kopuu mpu a > 0.
YpaBHeHue BUaa HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITIPOBOIS
x> = a. YHCJIOBBIC SKCIIEPUMEHTHI C UCTOJIb30BAHUEM KaJIbKYJISTOPA
CaoiicTBa (kommbrOTEPA).
apu(METHIECKUX Jloka3bIBaTh CBOICTBA apU(PMETHUCCKUX KBaJAPATHBIX
KBaJJPaTHBIX KOPHEH. KOpHEH; MPUMEHSTh UX IS IpeoOpa3oBaHus BRIPAKCHUM.
ITpeoGpaszoBanue BbInoiHATH Npeodpa3oBaHus BEIPAXKECHUH, COAEPKALINX
YUCIIOBBIX KBaJIpaTHbBIC KOPHHU.
BBIpAKEHMIA, Bripa:xkath nepeMeHHbI€ U3 FTEOMETPUUECKUX U (PU3UUECKUX
coJiepIKaIIIX bopmyi.

KBaJApaTHbBIC KOPHHU

BbruuciasaTh 3HAYEHHS BBIpa}KeHHﬁ, COACpKAINX
KBaJApaTHbBIC KOPHH, UCIIOJIb3Ys IIPHU HCO6XOI[I/IMOCTI/I
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KaJIBKYJIATOP.
Hcnonb3oBaTh B X0/1€ pELLICHUS 3aa4 HJIEMEHTapHbIE
IPEJCTAaBJICHUS, CBSI3aHHbIE C IPUOIMKEHHBIMH 3HAYEHUSIMU
BEJIMYUH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKHU

Yucia v BEIYUCIICHUS.
CrerneHs ¢ 1EJIbIM

CrerneHs ¢ LEIBIM
IOKa3aTEJIEM.

@opMyJaUPOBATH ONpeieJieHre CTCTIICHU C 1IEIbIM
MOKa3aTesIeM.

II0Ka3aTeieM CranpapTHas 3anmch IIpencraBiasiTh 3aNUCh OOJIBIINX U MAJIBIX YHCEN
quca. B CTaHJAPTHOM BHJIE.
Pa3mepsl 00bEKTOB CpaBHUBATB YKCJIa ¥ BEJINYMHBI, 3aIICAHHBIE
OKPY’KaroIIero Mupa C UCTOJIb30BaHueM cternenu 10.
(oT nyIeMeHTapHBIX Hcnmoab30BaTh 3aNUCh YKCEI B CTAHAAPTHOM BUJE
YacTHUIL JUTSl BBIP@XKEHUSI pa3MepOB OOBEKTOB, JUTUTEIbHOCTH
J1I0 KOCMAYECKUX IIPOIIECCOB B OKPYXKAIOIIEM MUPE.
0OBEKTOB), D®opMyJIMpPOBATH, 3aIIUCHIBATH B CHMBOJIM4YeCKOH opme
JUTUTEIbHOCTD Y WJIIOCTPUPOBATH IPUMEPAaMH CBOMCTBA CTEIIEHU
IIPOLIECCOB C LEJIBIM IOKA3aTENEM.
B OKpykatouiem mupe. | [IpuMeHsATH cBoiicTBA cTEeNEeHU AJis TPeoOpa3oBaHus
CBolicTBa cTENEeHH BBIPAXEHNH, COAECPIKALIMX CTEIIEHU C LEIBbIM OKA3aTeJIEM.
C LICJIBIM ITOKa3aTesieM | BbIOJIHATHL AeMCTBUSA C YHCIIaMU, 3alIMCAHHBIMU
B CTaHJApPTHOM BHJI€ (YMHOKEHUE, ACIICHUE, BO3BEACHUE
B CTCIICHB)
AnreOpandeckue KBanparnsiit Pacno3HaBaTh KBaJIpaTHbBIN TPEXWICH, YCTAHABINBATH
BbIpakeHUs1. KBagpaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 PA3JIOKEHUS HA MHOKHUTEIIN.
TPEXUWICH Pasznoxxenue
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KBaaApPaTHOI'O

TPCXUIICHA
Ha MHOKHTCJIN

PackiaabiBaTh HA MHOXKHUTEIH KBaIIpaTHBIﬁ TPCXUJICH

C HCOTPHUIATCIIbHBIM TUCKPHUMHUHAHTOM

Anrebpandeckue

BBIPKEHUS.
Anrebpanyeckas 1po0b

15

Anrebpandeckast

Jpo0OBb.
Jomyctumbie
3HAYCHUS
MEPEMEHHBIX,
BXOJISIINX

B ajreOpanyecKkue
BBIPKEHUS.
OCHOBHOE CBOICTBO
anreOpanyecKou
npobu. CokpariieHue
JTpOOei.

Cnoxenue,
BBIYHTAHUE,
YMHOXKCHHE

U JeJICHUe
anreOpandecKux

JTpOOCH.
[IpeoOpazoBanue
BBIPAKCHUU,
COJICPIKAIIIX
anredpandecKue
Ipoou

3anuceiBaTh anre6paI/I%CKHe BBIPAKCHUA.

HaxoauTtb 001acTh OrpeiesieHus: paloHaIbHOTO
BBIPAXKEHUS.

BbINOJHATH YKCIIOBBIE MOJICTAHOBKU U BBIYMCJISITH
3HaYeHUE APOOU, B TOM YUCJIIE C MIOMOIIBIO KATBKYJIATOPA.
®opmyTHPOBATH OCHOBHOE CBOMCTBO alreOpanvecKkoi
JpOoOHU ¥ MPUMEHATH €T0 /IS TpeoOpa3oBaHus ApoOeH.
BoInoJHATH AelCTBUSA C aIre0pandyecKuMU TPOOsSMHU.
IIpuMeHATH Npeodpa3oBaHUsA BbIPAKECHUM JIJIS1 PEILICHUS
3a1ad4.

BoipakaTs nepemenHble u3 Gopmyn (PU3NIECKUX,
r€OMETPUYECKHIX, OMTMCHIBAIOIINX OBITOBBIC CUTYAIIUHN )
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YpaBHEHUS 1 HEPABEHCTBA. 15 KBagpaTHoe Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.

KBazpaTtHbie ypaBHEHUS ypaBHeHue. Herontnoe | 3amuceiBaTh (hOPMYJIy KOpHEH KBaJAPaTHOIO YPaBHEHMUS;
KBaJpaTHOE pemiaTh KBaJApaTHbIe YPABHEHUs — IIOJIHBIE U HETIOJIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh MpocTeiue UCCaAeA0BAHUA KBaIPATHBIX
KOpPHEH KBaJIPaTHOTO YPaBHECHUM.
ypaBHeHus. Teopema Pemiats ypaBHeHMsl, CBOIAIINECS K KBaIPaTHBIM,
Buera. C IOMOIIIBIO MPE0OPaA30BAHUIN U 3aMEHOM MEPEMEHHOM.
Pewrenne ypaBHeHui, Ha0uroaath 1 aHAJIM3UPOBATH CBA3b MEXKIY KOPHIMU
CBOIALLUXCS 1 K03 (pULIeHTaMU KBAaIpaTHOTO YPaBHEHUS.
K KBA/IPATHBIM. ®opmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO -
[Tpocteiimme qpoOHO- | TEOpEMY, IPUMEHSATh 3TU TEOPEMBI JUIsl PEILICHNUS 3a/1au.
palOHAIIbHbBIE Pemath TekcTOBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
YPaBHEHUS. NEPEXOIUTh OT CJIOBECHOM (POPMYIMPOBKH YCIOBUSA 33aa4n
Pelienne TeKCTOBBIX K airedpanvyeckoi MOJENU MyTeM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € IIOMOLIBIO pelaTh COCTABIICHHOE YPaBHEHUE; HHTEPIIPETUPOBATD
KBaJPaTHBIX pe3ymbTar.
YpaBHEHUI 3HAKOMUTBCH € UCTOPUEH Pa3BUTHUS aNreOpbl

YpaBHEHUS U HEPABEHCTBA. 13 JIuneitnoe ypaBHeHue ¢ | Pacmo3HaBaTh JIMHEWHBIE YPABHEHUS C IBYMS

Cucrembl ypaBHEHHI

JIBYMsI
[IEPEMEHHBIMHU, €r0
rpaduk, mpuMepbl
peLIeHUs] YPaBHEHUN B
LeJIbIX yuciax. Pemenue
CUCTEM JBYX JIMHEHMHBIX
YPaBHEHUH C ABYyMS

MIEPEMEHHBIMM.
CtpouTthb rpadvky JIMHEHHBIX YPaBHEHHM, B TOM YHCTIE
HCI0J1b3yH HM(POBbIE PeCypChl.

Paziuuarth napasienbHbIE U IEPECEKAONIUECS NPsIMbIE
10 UX YPaBHEHUSM.

Pemarb cucteMsl IByX JUHEHHBIX YPABHEHUN C JBYMS
MIEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM.

Pemarsp npocreimme cucTeMsl, B KOTOPBIX OJTHO
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MIEPEMEHHBIMU.
[Ipumeps! pereHus
CUCTEM HEIMHENHBIX
YpaBHECHUU

C AByMS
MIEPEMEHHBIMM.
['padpuueckas
UHTEpIIpeTalus
YpPaBHEHHUS

C AByMSs
MIEPEMEHHBIMU

Y CUCTEM JINHENHBIX
YPaBHEHUM C ABYMs
IIEPEMEHHBIMH.
Pelienne TeKCTOBBIX
3a/1a4 € IOMOUIBIO
CUCTEM YPaBHEHUM

13 YPABHEHUN HE ABJISIETCS JTUHECUHBIM.

IIpuBoauTh rpaguuecKyr0 MHTEPIPETALUIO PEUICHUS
YpaBHEHMS C ABYMS IEPEMEHHBIMU U CUCTEM YPaBHEHUIN
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 32/1a4H AITEOPANIECKAM CITOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
Hepasencta

12

YucnoBble HEPAaBEHCTBA
1 UX CBOMCTBA.
HepaseHnctBo ¢ o1HOM
nepeMeHHOU. JIMHEeHbIe
HEPABEHCTBA C OJHOU
MIEPEMEHHOU U UX
peuieaue. Cuctemsl

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH X HA KOOPJAWHATHOM NPSMOU, J0KA3bIBATH
anreOpanyecKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEUICHUS 3a]1a4.
PemiaThb nuHeliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300pa)kaTh pelieHrne HEPaBEHCTBA Ha YUCIIOBOU MPSMOM.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, N300pakaTh
pELLIEHUE CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IIPSAMOU
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JIMHEWHBIX HEPABEHCTB C
OIHOW MEPEMEHHOMN U UX
pemenue. M3o6paxkeHue
pelIeHus TUHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YUCJIOBOU
PSAMON

Oynkunr. OCHOBHBIE
MOHSITHUS

[TonsiTue hyHKUIHUU.
OO6macTh onpenencHus u
MHO’KECTBO 3HAUE€HUHN
dbyukiuu. CnocoObl
3a/1aHus PyHKIUH.
['padux pyHKUIMH.
CaoiicTBa pyHKIUHU, UX
oToOpaxeHue Ha
rpaduxe

Ucnoab3oBaTh GyHKIIMOHAIBHYIO TEPMHHOJIOTHIO

U CUMBOJIHMKY.

BoruucjaaTs 3HaueHust QyHKIHI, 3a1aHHBIX

dhopmynamu (Ipy HEOOXOAMMOCTH UCIIOIb30BaTh
KJIBKYJISITOP); COCTABJSTH TA0JMIbI 3HAYEHUH

GyHKLIHH.

CrponTh 10 TOYKAM rpaguku QyHKIUN.

OnuceiBaTh cBOiicTBAa (DYHKIIMM HA OCHOBE €€
rpaduuecKoro npeacTaBICHUsI.

Hcnoan3oBaTh QyHKIIMOHATHHYIO TEPMHHOJIOTHIO

U CUMBOJIMKY.

HccnenoBath mpumepsl TpadvKoB, OTPAKAIONINX peaTbHbIC
IIPOLIECCHI U SIBJICHUS.

IIpuBOAUTH IPUMEPBI IPOIECCOB U SABJICHUH C 3aJJaHHBIMHU
CBOWCTBAMU.

Hcnoab30BaTh KOMIIBIOTEPHbIE POTrPAMMBI

JUTsl TOCTpOeHMs TpadMKOB PYHKIIUN U U3yUYEeHUSI KX CBOMCTB
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Oynkunu. Yucnoseie
byHKIIAN

UreHue 1 MocTpoeHue
rpaduKoB GYyHKITUH.
[Tpumeps! rpadukoB
bynxnmi,
OTPaXKAIOIIUX
peanbHbIE MPOIECCHI.
OyHKIUH,
OIIMCBLIBAIOIIIHE
IpsMYI0 U 00OpaTHYIO
MIPOITOPIIMOHATBHBIC
3aBUCHMOCTH, UX
rpaduKu.

['paduk pyHKIMH

y = X

DOyHKIUU

y = Xy = X,
y =N,y = |x|;
rpaduyecKkoe perieHue
YPABHEHUU U CUCTEM
YPaBHEHUM

Haxoauthb ¢ noMoubio rpadguka GyHKIIUA 3HAUCHUE OJTHOU
13 paccMaTPUBAEMbIX BEJIMYMH 10 3HAYEHUIO JIPYTOM.

B Heco)HBIX Cilydasx BbIPaxaTh ()OPMYJI0il 3aBUCUMOCTH
ME¥K]ly BETMYNHAMM.

OnuceIBaTh XapakTep U3MEHEHUS OJTHON BEJIMYHUHBI

B 3aBUCUMOCTH OT U3MEHEHUS JIPYTOil.

Pacno3znaBath BUAbI M3y4aeMbIX (DYHKIIHIA.

Ioka3bIBaTh CXeMaTHYECKH TOJOKEHUE HA KOOPIUHATHON
IWIOCKOCTH rpadukoB QyHKIMM Buga:y = X2,y = X,

y =V, y = |xl

HUcnogab3oBaTh QyHKIUOHAJIBHO-TPaduUyeckue
NPeACTABJICHMS ISl PELICHUS U UCCIEA0BAaHNS YPABHEHUMN U
CHUCTEM YPaBHEHUU.

I[IpumensaTs uudpoBbie pecypebl /7l TOCTPOCHUS TPaduKOB
byHKIUH

[ToBTOpenue u 06001IeHNE

IToBTOpEHME OCHOBHBIX
MOHATUN U METOJIOB
KypcoB 7 1 8 KJ1accoB,
000011IeHIE 3HAHUH

Bri0upaTh, NPUMEHATH, OLIEHNBATH CIIOCOObI CPABHEHUS
qrCell, BEIUMCICHUH, TPeoOpa30BaHuil BEIPAKEHUH, PEIICHUS
YpaBHECHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITOJIHAECMBIX IEHCTBUI

Y CaMOIIPOBEPKY pe3yibTaTa BIYMCICHUN, TPe0Opa30oBaHUii,
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MMOCTPOECHUM.

Pemars 3aga4u U3 peajibHOM KU3HU, IPUMEHAThH
MaTEMaTUYECKHE 3HAHUS JJIsl peIICHU 3a7a4 U3 IPYTUX
MPEIMETOB.

Pemarts TekcTOBBIE 3a]a4M, CDABHUBATH, BLIOUPATH
CIOCOOBbI PEIICHUS 3aa41

OBLIEE KOJIMUYECTBO
YACOB I10 [TPOI'PAMME

102

61




denepanpHas padodas nmporpamma | Maremaruka. 5—9 kimacchbl (0a30BbIN YPOBEHB)

9 KJIACC
HaumeHnoBanue pasnena Konnuects OcHoBHOE OCHOBHBIE BUJIBI IEATETLHOCTH 00YYaIOIUXCSI
(Temnl) Kypca 0 4acosB coJiepKaHue

Uucna v BEIYUCIICHUS. 9 Pannonansubie uncia, | Pa3BuBarh npeacraBiieHus O YUCIAX: OT MHOXKECTBA

JlecTBUTEIBLHBIC YHUCIIA

UpparMoHAIbHBIC
ypcia, KOHCYHBIE

1 OECKOHCYHBIE
JIECATUYHBIC IPOOH.
MHOX€ECTBO
JIEUCTBUTEIILHBIX
YHCEIT,
JIEUCTBUTENLHBIE
YHCIIa Kak
OeCKOHEUHEBIE
JECATUYHBIC IPOOH.
BzanMHO 0J1HO3HAUYHOE
COOTBETCTBHUE MEKY
MHOKECTBOM
JICUCTBUTEIBHBIX
YHCea U MHOKECTBOM
TOYEK KOOPAUHATHOMN
IIPSIMOM.

CpaBHeHue
JICHCTBUTEIILHBIX YHCE],
apudmMeTHIECKHe

HATyPAJIBHBIX YHUCEJI 1O MHOKECTBA JIEUCTBUTEIILHBIX YUCEIL.
O3HAKOMHUTBCS C BO3MOXXHOCTBIO IIPEICTABIICHHUS
JEHCTBUTENBLHOTO YKCia Kak O0ECKOHEUHOH AeCSITUUHOM Apo0H,
NPUMEHSTD JICCATUYHbIC TPUOTUKEHUS PAIIMOHATIBHBIX U
UppalMoHaNbHbIX uncel. U300pasarTs NeiCTBUTEIIBHbBIC

YU CJIa TOYKaMHA KOOPJAWHATHOU MPSMOU.

3anucbIBaTH, CPABHMBATH U YIIOPAA0YUBATH
JICUCTBUTEIILHBIEC YHCIIA.

BbINOJIHATH, COUETAs YCTHBIE U IMCbMEHHBIE TPUEMBI,
apudpMeTnvecKue AeMCTBUS C PALMOHAIBHBIMU YUCIIAMU;
HAXOJMUTH 3HAYCHMS CTEIICHEH C LIEJIBIMU [T0KA3aTeIIIMU

Y KOPHEN; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
HoayuyuTs npeacraBjieHue O 3HAYUMOCTH
JNEUCTBUTEIBHBIX YNACEII B IPAKTUYECKON NEATEIBHOCTH
YeJI0BeKa.

AHaJIM3UPOBATH M [1€JIaTh BBIBOJAbI O TOYHOCTHU
npUOIMKEHUS AEUCTBUTENBHOTO YKCTIA MPU PEIICHUU
3aaad.

OKpyriasitb AEHCTBUTEIBHBIEC YNCIIA, BHINOJIHATH
NPUKUHIKY pe3yJIbTaTa BEBIYUCICHUN, OLEHKY 3HAUEHUI
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JIEHUCTBUSA

C AEUCTBUTENBHBIMU
YUCIIAMH.
[TpubamxenHoe
3HAYEHUE BEJIMYHHBI,
TOYHOCTb
MPUOTNKEHUS.
OKpyrJIeHHE YHCElL.
[Iprkuaka u oueHka
pe3yJIbTaTOB
BBIUNCIICHUH

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMMTLCS C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATUKHU

YpaBHEHHUs 1 HEPABEHCTBA.
YpaBHEHHUS ¢ OTHOMN
IIEPEMEHHOU

14

JIunenHoe ypaBHEHHE.
Pemienune ypaBHeHu,
CBOJSILNXCS

K JINHEWHBIM.
KBamgpaTtHoe
ypaBHeHuUe. Pemenne
YpaBHEHUN,
CBOJSILNXCS

K KBAJIPATHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEN

Y YETBEPTOM CTETIEHEU

OcBanBaTh, 3alI0MHHATH U IPUMEHATH rpaduyeckue
METOAbI IIPU PEIICHUN YPABHEHN, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarsp Lienbie U IpOOHBIE YPAaBHEHUS.

Pemiath JinHelHHbIC U KBA/IPATHbIC YPABHEHMUH,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE T1PpOOHO-
palHOHAJIBHBIE YPABHEHHS.

IIpennaraTe BO3MOXKHBIE CIIOCOOBI PEIIEHUSI TEKCTOBBIX
3a1a4, 00CyK1aTh UX M pelIaTh TEKCTOBBIE 33/1a4n
pa3HBIMU CIIOCOOaMU.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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pa3JIoKEHUEM Ha
MHOXUTENU. Pemenne
JIPOOHO-pAITMOHATHHBIX
ypaBHeHUM. Pemenne
TEKCTOBBIX 3a/1a4
anreOpandecKum
METOJIOM

VYpaBHEHUS U HEPABEHCTBA.
CucrteMbl ypaBHEHUN

14

YpaBHeHuE ¢ AByMsA
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema ByX
JIMHEWHBIX YPABHEHUM C
JBYMSI

IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JBYX YPABHEHH,
OJIHO U3 KOTOPBIX
JMHENHOE, a IPYroe —
BTOPOM CTETICHH.
I'paduueckas
UHTEpIpeTalus
CUCTEMBI YPABHEHUM C
JBYMSI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHSATH [IPUEMBI PEILICHUS CUCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU

U CUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OHO ypaBHEHUE
HE SIBJISIETCS JIMHEWHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TpapUUYECKUE
NPEICTABIICHUS JI7Is1 pellleHUs] M MCCileI0BaHusl YPaBHEHUIA
U CHCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, pelllaTh UX
anredOpandyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
GbOopMyYITUPOBKH YCIOBHUSA 3a1a4i K aJIre0Opandeckoil Moieu
IIyTE€M COCTaBJICHUS] CUCTEMbI YpaBHEHHI; pelaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTarT.

3HAKOMMTBCS ¢ MCTOPUEI pa3BUTHS MaTeMaTUKU
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3a]1a4 anreOpanyecKum
crnocodom

YpaBHEHUS 1 HEPABEHCTBA. 16 YucnoBbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBAThH
Hepasencrtra HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinoansaTs mpeoOpa3oBaHrs HEPABEHCTB, HCMOJIb30BATH
JInnelinble JUTsl peoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHEWHBIE U KBAIPATHBIC HEPABEHCTBA.
C OIHOM TepeMeHHOM | PemiaTh JIMHEMHbIC HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Y UX PEIICHHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAKOIIHNX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOM MIOJIYYECHHBIE PEIICHUS.
IIEPEMEHHOU U UX HN300paxaTh peilieHUEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHHE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBanpathsie CHMBOIJIOB.
HEPABEHCTBA U UX PemaTts kBajpaTHbIiC HEPABEHCTBA, UCIIOJIb3YS
pelIEHHUE. rpaduyecKue mpeaCTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHSTH HEPABEHCTBA MPU PEIICHUN
VHTEPIIPETALIHS pA3JIMYHBIX 33/1a4, B TOM YHUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM | OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIByMSI
MIEPEMEHHBIMU
OyHKUIUH 16 KBanparnunas Pacno3HaBaTh BU/bI U3y4aeMbIX (QYHKIIH;

byHkuusd, ee rpadux u
cBoiictBa. [1apabomna,
KOOP/IMHATBI BEPILINHbI
napa0doJbl, OCh

WLTIOCTPUPOBATEH CXEMATHYECKH, 00bICHATE
PACIIONIOKEHNE Ha KOOPAUHATHOM MI0CKOCTH rpa)MKoB
;(('bvqu/IﬁBHﬂa:v = kxy = kx + bV = Yy =
X
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CUMMETPHUH MapadoIIbI.

I'paduku GpyHKIMIA:
Y =xx,
y=kX+b,

<X =

Y=x,¥Y=x\y=V*
Y =x\

y = X3y =V, y = |x| B3aBucuMocTH OT 3HAYCHNIT
K03 (PHUIMEHTOB; ONMMUCHIBATh UX CBOWCTBA. Pacnmo3naBaTh
KBaJIpaTUUHYI0 QyHKIHIO 110 popmyrie. [IpuBoauts
NMPUMePbI KBAJPATUYHBIX 3aBUCUMOCTEN U3 PEAIbHOMN KU3HU,
¢uzuku, reomerpun. BeIBAATH 1 0000111aTH 0COOCHHOCTH
rpaduka KBaApaTUIHON QYHKIIUH Y = ax> + bx +
C. CTpouTs U M300paxkaTh cCXeMaTHYeCKH Irpapuku
KBaIPAaTUYHBIX (PYHKLMA, 3aJaHHBIX POpMYJIaMH BUAA Y =
ay = a¢ + gy = ax + piy = ax* + bx
+ C. AHAJIM3HPOBATh U NPUMEHATH CBOMCTBA U3yUYECHHBIX
(GYHKUMN U1 KX TOCTPOEHUS, B TOM YKCJIE C TOMOUIBIO

U (POBBIX PECYPCOB

YuciioBele
OCJIENOBATEIHLHOCTHA

15

[TonsiTe yncnoBou
NOCJIEA0BATEIBHOCTH.
3aganue
NOCJIENOBATEIBHOCTH
PEKYPPEHTHOM
dbopmyoin

u hopMyIoit N-To
YJIeHA.
Apudmernueckas

U TeOMEeTpUYecKas
IPOrPECCHH.
@opmyisl N-TO 4IeHa
apupMeTHIECKOM

OcBauBaTh U NPUMEHATH UHICKCHbIE 0003HAUECHHUS,
CTPOUTH peveBble BICKA3BIBAHUS C UCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHSATHEM
[OCIIEI0BATEIbHOCTH.

AHaauzupoBatb Gopmyiy N-ro yieHa
MOCIIEIOBATEIPHOCTH WU PEKYPPEHTHYIO POpMYITy

U BBIYUCJATH YWICHBI TOCIEA0BATEIHHOCTEH, 3aJaHHBIX
3TUMU (hopMyIaMHu.

YcTranaBaMBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUN
MOCTIEIOBATEILHOCTH, €CITU BBITTMCAHBI TIEPBHIE HECKOIBKO
€e YJICHOB.

Pacno3HaBaTh apupMETHIECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPH Pa3HBIX CIIOCOOaX 3a/1aHusl.
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Y TEOMETPUYECKON
IPOTPECCUIA, CYMMBI
NEPBBIX N YJIECHOB.
N300paxkeHue 4jieHoB
apudpmMeTHIeCKOn

Y TEOMETPUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAWHATHOU
IJIOCKOCTH.
JIvHenHbI

Y SKCIIOHEHIIMAIbHBIN
pOCT.

CI1oXHbBI€ POLEHTHI

Pematp 3a7auu ¢ UCnonb30BaHUEM (POpMyII N-TO YieHa
apu(pMeTUYECKON U FEOMETPUUECKON POTPECCHU, CyMMBbI
IIEPBBIX N YJIEHOB.

MN300paxaTh WICHBI OCIEA0BATEIIBHOCTH TOUKAMHU

Ha KOOPJIMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJICHUI

U3 peabHON KU3HH, WJUTFOCTPUPYIOLIUE U3MEHEHHE

B apu(pMETUYECKON TPOTrPECCUH, B TEOMETPHUUECKON
IPOrpPECCHH; U300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpaguuecku.

PemaTe 3aga4um, CBSI3aHHbBIE C YHCIOBBIMU
IIOCJIEOBATEIBHOCTSMU, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HU C UCTIOJIb30BaHUEM LIU(DPOBBIX TEXHOJIOTUIN
(37eKkTPOHHBIX Ta0JIHIL, rPaUIECKOTr0 KAIBKYIATOPA U T.I1.).
PemaTp 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BAaHUEM
KQJIBKYJISITOPA).

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

IToBTOpEeHME, 0000IICHNE,
cucTeMaTH3anus 3HAHUN

18

Yucna v BEIYUCIICHUS
(3amucek, cpaBHEHUE,
JICUCTBUS

C IEeHCTBUTEIbHBIMU
YHCcJIaMU, YUCI0Bas
npsiMast; MPOLIEHTHI,
OTHOIIICHUS,
MPOIIOPIIUY;

OnepupoBaTb NOHATHAMM: MHOKECTBO, ITOJIMHOXKECTBO,
orepaluy HaJ MHOKECTBAaMH; UCN0JIb30BaTh rpaduyeckoe
IpEeCTaBICHUE MHOKECTB JI OMMCAHUS PEaTbHBIX
IPOLIECCOB U SIBJICHUH, P PEIICHUHU 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJIu3upoBaTh TEPMHHOJIOTHIO M OCHOBHbIE JIelicTBH,
CBSI3aHHBIE C YMCJIAMM: HATypaJbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHMCIIA, IETUMOCTb HATYPaJIbHBIX

67




denepanpHas padodas mporpamma | Maremaruka. 5—9 kimacchbl (0a30BbIN YPOBEHB)

OKpYTJICHHE,
pUOITHKEHHE,
OLICHKA, PCUICHUE
TEKCTOBBIX 3aJa4
apuPMETHICCKUM
cnocoOoM)

AnreOpanveckue
BBIPKCHUS
(mpeobOpa3oBanue
anre0pandecKux
BBIPAXKCHUH,
JIOTTYCTUMBIE
3HAYEHUS)

YHCE, MPU3HAKHU AETTUMOCTH, LIETIOE YHCIIO, MOTYJIb YUCIIA,
OOBIKHOBEHHAS U JISCATUYHAS JPOOH, CTAaHIAPTHBIN BUJT YKCIIA,
apru(METUIESCKUI KBaJPaTHBIN KOpeHb. BHINOJIHATH JeicTBUSI,
CPaBHHUBATH H YNIOPSI0YUBATH YKCIIA, IPEACTABIISATh YHCIIA HA
KOOPJIMHATHOM MPSMOM, OKPYIVISAT YHCIIA; BHINOJIHATH
NPUKWIKY ¥ OLEHKY PE3YJIbTaTa BEIYUCICHUN.
Pemath TekcTOBBIE 321a4M apUPMETUICCKIM CTIOCOOOM.
Pemarth npakTu4yeckue 3aa4u, COJICPKaIIME MPOLIEHTHI, TOJH,
YaCTH, BEIPAKAIOIINE 3aBUCUMOCTU: CKOPOCTh -BpeMsI —
PacCTOsHUE, IIHA — KOJIMYECTBO — CTOMMOCTb, 00BhEM PadOThI —
BpeMsi — TIPOM3BOJIUTEILHOCTD Tpy/ia. Pazoupars peasbHble
YKU3HEHHBIE CUTYaIH, JOPMYJIMPOBATH UX HA SI3bIKE
MaTeMaTHKH, HAXOAUTb PELICHUE, IPUMEHSISI MATEMaTUIECKUIA
anrapar, HHTepIpeTHPOBAThH PE3yJIbTaT

OnepupoBaTh NOHATHUAMMU: CTETICHbD C LIEJIBIM

nokasaresieM, apuMeTUIeCKuid KBaJAPaTHBI KOPEHB,
MHOTO4IEH, aJirebpandeckas Apoob, TOXIECTBO.

BbINOJHATH OCHOBHBIE IeMCTBUS: BBIIIOJHATH PACUEThI

o opmynam, mpeoOpa3oBHIBATH 11EJIbIC, JPOOHO-
palMOHATIbHBIE BBIPAKEHUS U BRIPAKEHUSI C KOPHSIMU,
pEeaIn30BbIBATH PA3JI0KEHUE MHOTOUJIEHA HA MHOXUTEIH, B
TOM YHCIIE C UCTIOB30BaHueM (OPMYIT Pa3HOCTH KBAJAPATOB U
KBaJjpaTa CyMMbI U Pa3HOCTH; HaXOJAUTh
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JIOTTYCTUMBIE 3HAUECHHUS MTEPEMEHHBIX JIJIs1 APOOHO-PAIIMOHATIBHBIX
BBIPAKCHUM, KOPHEW.
MopeaupoBaTth ¢ TOMOIIBIO POPMYIT pealibHbIE MPOIIECCH U

SIBJICHUS
OyHKINU OnepupoBath NOHATUAMEU: QYyHKIMS, TpaPuK QYHKINUH,
(moctpoenwue, HYJU (QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
CBOWCTBA M3YYECHHBIX IPOMEXXYTKH BO3pacTaHUs, YObIBAaHUS, HAUOOJIbIIICE
byHKLHI; Y HauMeHblIee 3HaYeHus1 (PyHKIIMH.
rpaduveckoe peleHue | AHAJU3UPOBATh, CPABHUBATH, 00CYK/IaTh CBOICTBA
YPaBHEHUM U UX (yHKUHA, CTPOUTH UX TpadUKy.
CHCTEM) OnepupoBaTh NOHATUSIMU: TIPSIMAst TPOTIOPIIMOHATILHOCTH,

oOpaTHasi IpPOMOPLMOHATIBHOCTb, TMHEHHAs (DYHKIIMS,
KBaJpaTtuyHas QyHKIMs, mapaboia, Tunepooa.
HUcnonb3oBaTh rpapuku 1151 ONPEAECICHUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, I PELICHUs 3a1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB U PEATLHON KU3HU; MOAETUPOBATH C
NOMOUIbIO TPaUMKOB peabHbIE MIPOLECCHI U SIBICHMUS.
Beipaxkatb ¢gopmy/iaMu 3aBUCHMOCTH MEK]1y BEJIMUMHAMU

OBLIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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OEJNEPAJIBHAS PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJBHASA 3AIINCKA

['eoMeTpust Kak OJWH W3 OCHOBHBIX PA3JEiIOB IIKOJbHOW MAaTEMATHUKH, WUMEIOIIUN
CBOCH IIeNIbI0 00eCneunTh HM3yYeHUE CBOWCTB M pa3MepoB (UTYp, UX OTHOIICHUH U
B3aMMHOE PACMOJIOKEHUE, ONMUPAETCS HA JIOTUYECKYIO, 10KA3aTeNIbHYI0 JUHUIO. [[eHHOCTh
M3Y4EHUS TCOMETPUHU Ha YPOBHE OCHOBHOTO 001IIero 00pa30BaHMsI 3aKITI0YAETCS B TOM, YTO
0OyyYaloIIMIICS YYUTCS TPOBOJIUTH JI0KA3aTENbHbIC PACCYXICHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIIOUCHHUS, JOKa3blBaTh HCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K
JI0KHBIM, IPOBOAUTH PACCYKIEHUS «OT MPOTUBHOI0», OTJIMYATh CBOWCTBA OT IMIPU3HAKOB,
dbopMynHpoBaTh OOPATHBIE YTBEPKIACHUS.

[lenpto M3y4eHUsT TEOMETPUM SIBISETCS HCIOJIb30BAHUE €€ KaK MHCTPYMEHTA MpPH
pELICHUH KaK MAaTEMaTHUYECKUX, TaK U MPAKTHYECKUX 3a7a4, BCTPEUAONIUXCS B peaJIbHOU
Ku3HU. OOydaromMCs JIOJDKEH HAy4YUThCS OINPENENsiTh TeOMETPUUECKYI0 (QUrypy,
ONMUCBHIBATh CJIOBAMHM YEPTEK WM PUCYHOK, HAWTH IUIOLIAJAb 3EMEIBHOIO Y4YacTKa,
paccuuTaTh HEOOXOJAMMYIO JUIMHY OINTOBOJIOKOHHOTO KabOens win TpeOyembie pa3Mepbl
rapaxka jig apromoousisa. [Ipu pereHnn 3aga4 mpakTUYECKOro XapakTepa oOydaroniuiics
YUHUTCSI CTPOUTh MAaT€MaTUYECKHE MOJIEIN PEaJbHBIX KU3HEHHBIX CUTYyalldid, TPOBOJUTH
BBIYUCJICHUS U OLICHUBATH MOJYyYECHHBIN pe3yJIbTar.

BaxxHo mnogyepkuBaTh CBSI3M TEOMETPUU C JAPYTUMHU YYEOHBIMU TpEIMETaMu,
MOTHUBUPOBATh HCIIOJIb30BATh ONPENEICHUS TEOMETPUYECKUX QUTYp U TOHSATHIA,
JEMOHCTPUPOBATh MPUMEHEHUE TMOJTYUYCHHBIX YMEHUU B (DU3UKE M TEXHUKE. DTU CBSI3U
HauOosiee spPKO BUIHBI B Temax «Bektopw», «TpuroHomerpudyeckue COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

VYueOnnii kypc «l'eomerpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3feibl
conepxkanusi: «l'eomerpuueckue QUrypbl U UX CBOMCTBa», «M3MepeHHe reoMeTpuyecKux
BEJIMUMHY», «JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBuxkeHuUs
IocKocTy, «lIpeodpazoBanus mogo0us».

OO0miee YKMCIIO YacoB, PEKOMEHJAOBAaHHBIX JUIsI M3Yy4YeHUS Y4yeOHOro Kypca
«I"eomeTtpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B He/ielN0), B 8 kiiacce — 68 4yacoB
(2 yaca B Hezien0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

COILEPKXAHUE OBYUYEHUASA
7 KJIIACC

HauaneHbele noHstus reomerpun. Touka, mpsMasi, OTPE30K, Jiyd. YToJl. Buabl yrios.
BeprukaneHbele M cMexHble yrubl. buccekrpuca yria. JlomaHas, MHOIOYIoOJIbHUK.
[TapajuiennbHOCTh U NEPIIEHAUKYIAPHOCTD IPSAMBIX.
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Cummerpuunble ¢urypbl. OCHOBHbIE CBOHCTBAa OcCeBOM cuMMeTpuu. lIpumepsl
CUMMETPHUU B OKPY’KAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHUS C NOMOINBIO LUPKYJIA W JIMHEWKU. TpeyroiapHuk. Beicora,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEAPEHHBII 1 PABHOCTOPOHHUI TPEYroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M TpPHU3HAKH PAaBHOOEAPEHHOIrO TpeyrosbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa W NpPU3HAKK MapaiedbHbIX MNpsMbIX. CymMMa yIjIoOB TpEyroibHHUKA.
Breninue yribel TpeyronbHuKa.

[IpssmoyronbHblid  TpeyroibHUK.  CBOWCTBO ~ MEAMAHBI  NPSIMOYTOJIBHOTO
TPEYroJIbHUKa, MPOBEICHHOM K THUNOTeHy3e. lIpu3Haku paBeHCTBa MNPAMOYTOIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTOIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBencTtBa B reomerpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHO#, TeopeMa 0 OOJIbIIEM yIJie U OOJIbLIEN CTOPOHE TpeyroibHUKa. [leprnenaukymsp u
HAaKJIOHHAS.

['eomeTpudeckoe MecTo TOUEK. buccekTpuca yria u CEpeuHHBINA NEPIEHAUKYISP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOYEK.

OKpyXHOCTb M KpYI, XOpJa M JuaMeTp, UX CBOWcTBAa. B3aumMHOE pacrionoxeHue
OKPYXHOCTH U IpsiMol. KacarenpHas u cexyas K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAHHAsI
B yroJ. Bnucannas u onvcanHasi OKpY»KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YereipexyronpHuku. [lapannenorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE Cilydau
napasuiesorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJIpar), UX MPU3HAKK U CBoicTBa. Tparmenus,
paBHOOOKAs Tpareiusi, €¢ CBOMCTBA U NMpU3HAKU. [IpsiMmoyrosibHas Tpanemusi.

Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONIOPLUMOHAIIBHBIX OTPE3Kax.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[TogoGue  TpeyronapbHukoB, Kodbduimment mnoaodus. I[lpusnaku  mogoOus
TpPEeyroJbHUKOB. [IpuMeHenne moqo0us mpu pemeHny MPakTUYECKUX 3a/1ad.

CpoiictBa mmomaneii reomerpudeckux Guryp. Dopmynbl s UIONIAA
TPEYTroJIbHUKA, TapaJjieiorpaMma, poMoa u tpanenuu. OTHOIIEHUE TUIOMAAeH MOT00HBIX
duryp.

Brruucnenue mionianei TpeyroJibHUKOB 1 MHOTOYTOJIBHIUKOB Ha KJIETYaTON Oymare.

Teopema IIudaropa. [Ipumenenue treopemsl [Tudaropa npu peneHnn mpakTUYECKUX
3a7ad4.

Cunyc, KOCUHYC, TAHT€HC OCTPOTO yria MPsIMOYTOJIbLHOIO TPEyrojdbHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO. Tpuronomerpudeckue GyHkimu yrios B 30°, 45° u 60°.
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BnucanHnbie U IEHTpaJIbHbBIE YTJIbl, YTOJI MEXKY KacaTeIbHOU U XOPAOU. YTIIbI MEXTY
XOplaMd M CeKylIMMH. BrucaHHble M ONHMCAaHHBIE YETHIPEXYroJbHUKU. B3aumHoe
pacrnoJiokeHue JByX okpyxHocTel. Kacanue okpyxHocteit. O01ire kacaTeiabHbIe K IBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oT O go 180°. OCHOBHOE TPHUTrOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI TPUBEACHUS.

Pemenne TpeyronpHUKOB. Teopema KOCHHYCOB M TeOopeMa CHUHYCOB. PelieHue
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nonodus. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 NpOW3BEACHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHHUHU OTPE3KOB
CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

Bexkrop, umHa (MOaysb) BEKTOPA, COHAIIPABICHHBIE BEKTOPHI, IIPOTUBOIOJI0KHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH
HaJ BeKTopamu. Pa3nokeHne BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunater  Bektopa.  CkalsipHO€  NPOU3BEACHHE  BEKTOPOB,  IPUMEHEHHUE
JUTSL HAXOKJICHUSI JITTUH U YTJIOB.

JlekapTOBBI KOOpPJIMHATBHI Ha IUIOCKOCTH. YPAaBHEHHs IPSAMOW M OKPYKHOCTH B
KOOpJIMHATAX, IEepPEeceYeHre OKPYKHOCTEH M MpsAMbIX. MeToa KOOpAMHAT U  €ro
MIPUMEHEHUE.

IIpaBunpHBIE MHOTOYroJIbHUKH. [[nmvHa okpyxHOocTh. ['panycHas um pagmaHHas mepa
yrja, BBIYACIEHUE JUIMH AYT OKpyx)HocTel. [Inomane kpyra, cekropa, CErMeHTa.

JIBUKEHHUS IUIOCKOCTH W BHYTPEHHHE CHMMETpUM (Quryp (3jeMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [loBopor.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysIbTaThl OCBOCHUS MPOrPaMMbI YIeOHOT0 Kypca K KOHITY 00ydeHUs
B 7 KJ1acce.

Pacrio3HaBaTh H3yueHHBIE T€OMETPUYECKHE (QUIYpBI, ONPENENATh UX B3aHUMHOE
pacnojoxeHue, n300paxatb reoMeTpuiecKkre (GUrypbl, BHIIOIHATH YEPTEKH MO YCIOBHIO
3amaun. M3MepATs IMHENHBIE U YIIIOBbIE BEJIMYMHBI. Pelars 3a1a4u Ha BBIYMCIICHUE JUIMH
OTPE3KOB U BEJIUYUH YIJIOB.

[IpoBoauTh TPyOyIO OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHOM
KU3HU, pa3MEPOB MPUPOJIHBIX 00BEKTOB. Pa3zinnuarh pasmepsl 3TUX 00BEKTOB MO MOPSIKY
BEJINYVHBI.

CTpouThb 4yepTekKU K TEOMETPUYECKUM 33/1a4aM.

ITonb30BaTbCs NMpPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, HMCIIOJIb30BAaTh NPU3HAKUA U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELIEHUH 3a]1a4.
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IIpoBOINTE JOrMYECKHE PACCYKIAEHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilosnp30BaTeCs  NpHU3HAKAMU ~ PABEHCTBA  IIPSIMOYTOJIBHBIX  TPEYIOJIBHHKOB,
CBOMCTBOM MEJIMaHbl, MPOBEICHHON K THUIIOTEHY3€ IPSMOYTOJIBHOIO TPEYroOJbHUKA, B
pPELICHUU T€OMETPUYECKUX 3a1a4.

OmnpenensTs napajjieIbHOCTh NMPSMBIX C IIOMOILBIO YTJI0OB, KOTOPbIE 00pa3yeT ¢ HUMHU
cexymas. Onpenenars napaienbHOCTh IPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOU MPAMOM JI0 TOUEK IPYrOr MPSIMOM.

Pemats 3a1aun Ha KiieT4aToi Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAaXOAUTh YUCIOBBbIE U OyKBEHHbIE 3HAYEHMs YIJIOB B
F€OMETPUYECKUX 3aJadax C MCIHOJIB30BAHUEM CYMMBI YIJIOB TPEYIOJbHHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, 0OpPa30BaHHBIX MPHU MEPECECUECHHUH IBYX MMAPAIIIEIbHbBIX
MPSAMBIX CEKyIer. PemaTe npakTHYeCKue 3a1a491 Ha HaXOKIEHUE YIIIOB.

BrageTs noHsATHEM T€OMETPUYECKOTO MECTa TOYEK. Y METh ONPEAESITh OUCCEKTPUCY
YIJIa ¥ CEPEAUHHBINA IEPIEHANKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

@opMyIMpOBaTh OINPEIEICHUs OKPY/KHOCTH M Kpyra, XOpAbl W JUaMETpa
OKPY’KHOCTH, IIOJIb30BaTbCA HX CBOMCTBAMH. YMETh NPUMEHATH JTH CBOWCTBA MpPH
pelIeHnu 3aaa4.

BiiageTs noHsATHEM ONMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
ueHtp. Ilonmp3oBatbest (akraMum O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYrOJIbHHKA
[IEPECEKAIOTCA B OJJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE NMEPNEHAUKYISAPHl K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OHOM TOUKE.

Brnaners moHsATHEM KacaTE€NbHOM K OKPYKHOCTH, IIOJB30BaTbCA TEOPEMOU O
MIEPIICHINKYJISIPHOCTH KacaTeJIbHOW U pauyca, IPOBEAECHHOTO K TOYKE KaCaHHUS.

Ilonp30BaThCAd NPOCTEUIIMMU TEOMETPUYECKMMHU HEPABEHCTBAMH, ITOHUMATh UX
MMPAKTUYECKUNA CMBICIL.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOEHUS C IIOMOULIBIO LMPKYISA H
JIMHENKU.

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS MPOrpaMMbl YYEOHOTO Kypca K KOHILY 0OydYeHUsI
B 8 Ki1acce.

Pacrio3zHaBaTh OCHOBHBIE BU/IbI UETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, MTOJIB30BATHCS UX
CBOMCTBAMU MPU PEIICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsATH CBOWMCTBA TOUKH TNEpeceyYeHUs MeIuaH TPeyroJibHUKa (IIEHTpa Macc) B
pelIeHnY 3a1a4.

Bnagere moHsTHEM CpenHEW JIMHUM TPEYroJIbHUKA W Tpaneuuu, NMPUMEHSTh HX
CBOWCTBA IpH peUIeHMU TeomeTrpuueckux 3anad. llomwp3oBarbecs Teopemon Paseca u
TEOPEMOM O MPOMOPLMOHAIBHBIX OTPE3KaX, MPUMEHITh UX Ui PELICHHUS MPAKTHYECKUX
3a7ad4.
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[IpuMeHATh NMPU3HAKY TOJI00MS TPEYTOJLHUKOB B PELICHUU T€OMETPUUECKUX 3a/au.

[lonb3oBatbest  Teopemoit  [ludaropa  mast  pemieHUss  FEOMETPUYECKHX
U IpakThueckux 3anad. CTpOUTh MATEMATHUECKYH0 MOJENb B NMPAKTHUYECKUX 3ajayax,
CaMOCTOSITENIbHO MIPOBOJUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

Branets noHSATUSMU CHHYCA, KOCUHYCa M TaHT€HCA OCTPOrO yIja MPSMOYTOJIBHOIO
TpeyroyibHUKa. [101530BaThCS TUMH MOHATUSIMU JIJIs1 PEIICHUS MPAKTUYECKUX 3a/1ay.

Boruucnsate  (pa3iauyHbIMEA - CIOCOOAMM)  TUIOHIAAbL TPEYroJbHUKA W IUIOIIAJIU
MHOTOYTOJIBHBIX (uryp (Mmojas3ysich, TIe HEOOXOAUMO, KaJbKyjIsTopoM). [IpumeHsTH
MOJIyYCHHbIC YMEHUS B IPAKTUYECKUX 3a]adax.

Braners mOHATHSIMU BOMCAHHOTO U IIEHTPAJIBHOTO YIJIA, UCIOJB30BaTh TEOPEMBI O
BIIMUCAHHBIX YIJIAX, yriax MEXIy XopAamH (CEeKyIIMMH) W YIJIE MEXIy KacaTelbHON U
XOpJIO¥ TIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

Brnanerr mMOHSTHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBONCTBA
OTMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUN 3a7a4.

[IpuMeHsTh MOMydYeHHBIC 3HAHUSI HAa MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE MOJIEITU
JUIS 3a]1a4 peaibHOM KU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHUEM
moA00UsI M TPUTOHOMETPHUH (TTOJIB3YSCh, TIIe HEOOXOUMO, KAIBKYJISITOPOM).

[IpenMeTHBIC pe3ybTaThl OCBOCHUS MPOrPaMMbI YYEOHOT0 Kypca K KOHITY 0OydeHUs
B 9 Ki1acce.

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAWTH C HMX IOMOIIBIO
pa3IUYHbIC JJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHHEe MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY»). Haxomuth (C MOMOIIBIO KaNbKyJIATOpAa) JJIMHBI W YIJBl IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes QopMysiaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKJIECTBOM JIJI1 HAXOXKJICHHS COOTHOIIEHUHN MEX/Ty TPUTOHOMETPUUECKUMH BEIIMYNHAMMU.

Hcrnionp3oBaTh TEOpEMBbl CHHYCOB M KOCHHYCOB I HAXOXACHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY»), MPUMEHSATh UX TPHU PEIICHUU
T€OMETPUYECKUX 3a]1aY.

Brnagets mnonsTHAMH TIpeoOpa3oBaHUs TMOA00US, COOTBETCTBEHHBIX JJIEMEHTOB
nogno0HbIX (uryp. [lomp3oBaThCs CBOWCTBAMH MOM00MSI MPOU3BOJBHBIX (DHUTYpP, YMETh
BBIYUCIIATH JJIMHBI M HAXOAUTh YTIIbI y OJOOHBIX (puryp. [IprMeHaTs cBoiicTBa 1mogoous B
PAKTUYCCKUX 3a/Jadax. YMETh MPUBOIUTH MPUMEPHI TOOOHBIX (DUTYp B OKpYKAIOIIEM
MUpE.

[Tonp3oBaThCs TEOpEeMaMH O TIPOM3BEACHUM OTPE3KOB XOpJ, O IPOM3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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[lonb30BaTbcs BEKTOpaMu, MOHUMATh WX T€OMETPUUECKUNA M (U3HUECKUN CMBICIH,
OPUMEHSTh UX B PEIICHUH T€OMETPUUYECKUX U PU3NUECKUX 3a7ad. [[puMeHsTh cKansipHoe
POU3BEICHUE BEKTOPOB JIJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb3oBaThCs METOAOM KOOPJAMHAT HAa IUIOCKOCTH, MPUMEHSTH €ro B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Brnaners moHATUSMH TPaBUILHOTO MHOTOYTOJbHUKA, JJIMHBI OKPY>KHOCTH, JTUHBI
OYTH OKPY>KHOCTH M paguaHHOW Mephl yria, YMETh BBIYMCIATH IUIOMIA/b Kpyra U €ro
yactel. [[puMeHATh moydeHHbIE YMEHHSI B IPAKTUYECKUX 3a/1avax.

Haxoaute ocu (Wiu LIEHTPbI) CUMMETPpHUU (PUTYpP, TPUMEHSTH JBUKECHUS TNIOCKOCTH B
MIPOCTENIINX CIIyYasix.

[IpruMeHATh MOMyYEeHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTHh MAaTEeMaTUYECKHE MOJEIH
JUTA 3a]1a4 PeaIbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C IPUMEHEHUEM
nojoOousi W TPUTOHOMETPUUECKHX  (QYHKIUNA  (MOJIB3YysCh, T/€  HEOOXOJUMO,
KAJIBKYJISITOPOM).
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TEMATUMYECKOE IIJIAHMPOBAHUE / KIJIACC

HaumenoBanue paznena  |Kosnmyects OcHOBHOE OCHOBHbIE BH/JIbI JEATEIBHOCTH 00YYaOIINXCS
(Temsbl) Kypca 0 4acoB coJiepKaHue
IIpocrenmue 14 IIpocrenmue DopMyJTHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUS.
reOMEeTpUYECKUE PUryphl U r€OMETPUYECKHE Pacno3HaBaTh U3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
UX cBOMCTBa. M3mepenue OOBEKTBHI. OIpeaessiTh X B3aUMHOE PACIOJIOKEHHE, BHINOJIHATH
r€OMETPUYECKUX BEIIMYHH MHOroyronsbHuK, 4EepTEXkK 10 YCIOBUIO 3a/1a4U.
JIOMaHasl. IIpoBoauTH MpOCTENIINE TOCTPOCHUS C MTIOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C NPOCTEUIIINMH
YepTeKaMu.
N3mepenre TMHENHBIX
Y YIJIOBBIX BEJIWYHH,
BBIYHMCJICHHE OTPE3KOB
U yTJIOB

Y JIMHEUKH.

N3mepsaTh IMHENHHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUYECKUX
U MPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB,
NPOBOIMTH TPYOYIO OLIEHKY X Pa3MEpPOB.

PemaTp 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB M BEJIMYUH
YTJIOB.

PemaTp 3a1aun Ha B3aMMHOE PACIIOIOKEHUE
reOMEeTpUYECKUX (Uryp.

IIpoBoauTh Kiaccu(PUKALUIO YITIOB, BBIYHCIAATD
JMHENHBIE U YTIIOBbIE BEJIMYMHBI, IPOBOJAUTH
HEO0OXOIUMBbIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUS TEOMETPUN

TpeyronbHUKH

22

IToHsTHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IIPU3HAKOB).
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N IICPBUYHBIC

MPEACTABICHUS
O paBHBIX (UTYpaAX.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIBbHUKOB.
[Ipu3Haku
paBEHCTBA
MPSAMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOICTBO M€TMaHbI
MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEJICHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbIC

Y paBHOCTOPOHHUE
TPEYTOJbHUKHU.
[Tpu3Haky u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencrtsa

B F€OMETPHHU.
IIpssMOyTOJIBHBIN

TPEYTOJIBHUK C YIJIOM
B 30°

BbIBOIH/ITb CJIICACTBHA (paBeHCTB COOTBCTCTBYIOIIHUX

3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyTHPOBATH ONPEICICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPHUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIIEHIUKYIISApa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

®opMyTHPOBATH CBOMCTBA U MPU3HAKK PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouts uyeprexu, pemarb 3242491 C IOMOUIBIO
HaXO0XJICHUS] PaBHBIX TPEYTOJIbHUKOB.

IIprMeHATH IPU3HAKK PAaBEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBLHUKOB B 3aJa4ax.

Hcnoan3oBaTh 11M(POBBIE PECYPCHI AJISl HCCJIEI0BAHUSA
CBOMCTB M3y4aeMbIX (HUryp.

3HAKOMMTBLCH C HCTOPHUEI PA3BUTHS T€OMETPUU
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[TapannensHbie npsMbIe, 14 [TapamienbsHble psiMble, | DOPMYJIMPOBATH NOHATHE APAJUICIIBHBIX IPSMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA UX CBOMCTBA. Hakpect | HAXOAUTH IIPAKTUYECKUE IIPUMEDBI.
JexXalue, N3yuarts cBoiicTBa yrios, 00pa30BaHHBIX NIPU IEPECCUECHUN
COOTBETCTBEHHBIE U NapaJJIENbHBIX NIPSIMBIX CEKYIICH.
OIHOCTOpOHHME yribl, | [IpoBoAUTH A0Ka3aTeILCTBA NTAPATUIEIIBHOCTH IBYX
oOpa30BaHHbIE TIPH OPSIMBIX C IIOMOIIBIO YIJIOB, 00pa30BaHHBIX MTPU MEPECCUCHUH
[IEpECEYCHUN 3TUX NPSIMBIX TPETHEN MPSIMOM.
MapaJuIENIbHBIX MPSAMBIX | BBIYMCIAATH CyMMYy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
cekymeit). [Ipuznak HaxoauTh yucioBble U OYKBEHHBIE 3HAUEHHS YIJIOB
[1apajuIeIbBHOCTH B FEOMETPUYECKUX 3a7a4axX C UCIOJb30BAHUEM TEOPEM
IIPSAAMBIX Yepe3 0 CyMMe€ YIJIOB TPEYTrOJIbHUKA U MHOI'OYT'OJIbHUKA.
PaBEHCTBO PacCTOSHUM | 3HAKOMMTBLCS ¢ HCTOPHEil Pa3BUTHS T€OMETPHUH
OT TOYEK OJHOM MPAMOMN
JI0 BTOPOM IIPSIMO.
CyMmma yrioB
TPEYTOJIbHHUKA.
Bueninue yribl
TPEYTOJIbHUKA
OKpy>XHOCTB U KpYT. 14 OKpy>KHOCTb, XOp/1a DopMyJIMPOBATH ONPeEAEJeHHUs. OKPYKHOCTH, XOPbI,
I'eomeTpuueckue U JUaMETpP UX JIMaMeTpa U KacaTelIbHOU K OKpYKHOCTH. U3y4aTh nx
IIOCTPOECHUS CBONCTBA. CBONMCTBA, IPU3HAKHU, CTPOUTH yepTeku. MccaenoBars, B TOM
KacarenpHas YUCJIE HCMOJIB3YH HM(POBbIE pecypchbl: OKPYKHOCTD,
K OKpPY’KHOCTH. BIIMCAHHYIO B YIOJI; IEHTP OKPY>KHOCTH, BIINCAHHOM B yTIOJI;
OKpy>KHOCTB, PaBEHCTBO OTPE3KOB
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BIIMCAHHAS B YTOJL.
ITonsatue o I'MT,
IIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca

Y CEpEIVHHBIN
NEPHEHAUKYJIISP

KaK T€OMETPUYECKUE
MecCTa TOYEK.
OKpyXHOCTb,
ONMCAaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpyX HOCTb,
BIIMCAHHAS

B TPEYT'OJIbHUK.
IIpocrenmue
3a1a4u

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
Hcnoas3oBars meToa [ MT 1514 noka3arenbCcTBa TEOPEM

0 TIEpeCeYCHUN OMCCEKTPHC YIJIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX NEPIECHINKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombio I'MT.

OBJiaaeBaTh NOHATUSIMM BIHCAHHON M OIIHMCAHHOM
OKPYHOCTEMN TPEYTOJbHUKA, HAXOAUTH LIEHTPHI ATUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 32124 HA MIOCTPOEHUE: YIJia, PABHOTO
JAHHOMY; CEPEAMHHOIO MEPHEHINKYIISIPA TAHHOTO OTPE3KA;
MIPSIMOU, IPOXOJAIIEH YEPE3 JAHHYIO TOUKY

U TIEPIICHIUKYJIIPHON JaHHOM MPSMOM; OUCCEKTPUCHI
JTAHHOTO YTJIa; TPEYTOJbHUKOB MO PA3JIMYHBIM 3JICMECHTaM.
3HAKOMUTBHCS ¢ MCTOPHUEH Pa3BUTUSI TEOMETPUU

[ToBTOpEHUE, 0600IIEHHE 4 [ToBTOpEHNME U PemaTh 3aa4M Ha NOBTOPEHKE, MIUTIOCTPUPYIONINE CBA3H
3HAHMI 00001IeHNEe OCHOBHBIX | MEX/y Pa3IMYHBLIMH YaCcTSAMH Kypca
ITIOHATUN U METOZ0B
Kypca 7 Kknacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
HanmenoBanue pazgena  |KonmuectBo OcHoBHOE OCHOBHBIE BUJIBI IEATETLHOCTH 00YYaIOIUXCSI
(TembI) Kypca 4acoB coJiep)KaHue
YeThlpexXyTroJbHUKN 12 [Tapamienorpamm, ero | M300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKHU
NPU3HAKYU U CBOMCTBA. | Pa3HBIX BUJIOB U UX 3JIEMEHTHI. POPMYJIHPOBATH
YacTHsle cayyan onpeiesIeHUs1: TapajuIeIorpaMMa, IpsIMOYToJIbHUKa, poMOa,
napajuieJIorpaMMOB KBaJpara, Tpaneluuu, paBHOOOKOH Tpanenuu, NpsiMoOyroJbHON
(TpSIMOYTOJILHUIK, Tpanenuu.
poMO, KBajpar), Ux Jloka3bIBATh M UCNOJIB30BATH NIPU PEeLICHUH 32124
IIPU3HAKU U CBOMCTBA. | PU3HAKHU U CBOMCTBA: IapajlIeIorpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0Oa, KBaJpara, Tpareunuu, paBHOOOKOM
PaBHOOOKas TpaIeuny, NPAMOYTOJIbHOUN TpaIeiuu.
U TIPSIMOYTOJIbHAs IIpuMeHSATH METO YABOEHUS MEAUAHBI TPEYTOJIbHUKA.
Tparenny. Hcnoan3oBath UG POBBIE PECYPCHI JIJIS UCCIEI0BAHUS
Meton yaBoeHus CBOWCTB U3y4aeMbIX (UTYD.
MEJUAHBI. 3HAKOMUTBHCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
LenTpanbHas
CUMMETPHS
Teopema Paneca u Teopema 15 Teopema daneca IIpoBoaAMTH MOCTPOCHUSA C TOMOIIBIO HUPKYJIS U JINHEUKH

0 MPOIOPITMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

U TeopeMa

0 TIPOTIOPIIMOHATBHBIX
OTpe3Kax.

Cpenusist nuHUs
TPEYTOJIbHUKA.
Tpanenws, ee cpemHss

C UCMOJIb30BaHuE Teopembl Daseca U TEOPEMbI

0 IPONOPLIMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
PONOPUMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE, U HAXOAUTH
CBSI3b C LICHTPOM MAaccC, HAXOAMTh OTHOLIEHUE, B KOTOPOM
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JIUHUSL.
[IponoproHanbHbIE
OTPE3KH.

LlenTp macc

B TPEYTOJILHUKE.
ITomoOnbIe
TPEYTOJIbHUKHU.

Tpu npu3Haka
nogoous
TPEYTOJIBLHUKOB.
[Ipumenenue
11o100us

IIPU PEIICHUU
MPaKTUYECKUX 3a]1a4

MeIMaHbl AETSATCS TOYKOM UX MepecedeHusl.

HaxoauTh 1o 100HbIE TPEYTOJILHUKU Ha TOTOBBIX YepTEKaxX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB OO0
Pemiath 3a1auu Ha MOAOOHbIE TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOSHUS YepPTEeKeN U HAXOXKICHUS
0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 0KA3aTEJBCTBA C UCIIOIH30BAHUEM
IPU3HAKOB MMOA00US.

Jloka3pIBaTh TPH NMPU3HAKA MTOJ00HS TPEYTOILHUKOB.
IIpuMeHSITH OTy4YEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUYECKUX U MPAKTUUYECKUX 3aj1au.

3HAKOMMTBCS C MCTOPUEH Pa3BUTHS FEOMETPUU

IImomans. Haxoxnenue
IJIOIIAIEN TPEYTOJIbHUKOB
Y MHOTOYTOJIbHBIX PUTYp.
[Tnomanu nogoOHbIX HUryp

14

CBocTBa mIomaaeu
F€OMETPUYECKHUX
duryp.

DopmyJibl

JUTSL TUIOIIA I
TPEYroJIbHUKA,
napajsiesorpaMmma,
TpaneLuu.
Brruncnenue
TUIOIIAJIEN CIIOKHBIX

dburyp.

OgyaeBaTh NEPBUYHBIMH MPEACTABJIEHUSIME 00 001IICH
TEOPUH IJI0IAau (MepbI), POPMYJIUPOBATH CBOKCTBA
TUTOMIAM, BRISICHITEH X HATJISITHBIN CMBICT. BBIBOAUTD
(dbopMyIIBI TIJIOMIAN TapaIIeIOrpaMMa, TPEYTOJIbHIKA,
Tpanenuu u3 GopMyJIbl IUIOMIANA MPSIMOYTOJIHbHUKA
(kBazmpara).

BoiBoAUTH (GOPMYITHI TUIOMIAAN BBITYKIOTO
YETHIPEXYTOJIbHUKA YePEe3 TUArOHAIIU M YTOJl MEX]Ty HIUMH.
Haxoautsb rutomnanu ¢Guryp, n300pakeHHBIX Ha KJIETYaTOU
Oymare, HCNOJIb30BaTh pazOueHne GUrypsl Ha 4acTy U
JO0CTpanBaHHUE.
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[Tnomamu dpuryp

Ha KJIeT4aToi Oymare.
[Tnomaay momo0HBIX
uryp.

3amaun

C IPaKTUYECKUM
COJICp>KaHUEM.
Pemenne 3amau

C MOMOIIBIO0 METOIAa
BCIIOMOTaTCIILHOU
TUIOIIA TN

Pa30upaTs npuMepsbl UCIIOIb30BaHUS BCIOMOTaTEIbHON
IUIOLIAAM JJIs1 PELICHUs] TEOMETPUUECKHUX 3a/1au.
Haxoauth miomaay nogo0HbIX GUryp.

BouruucjasiTh Tomany pa3IndHbIX MHOTOYTOBHBIX (QUTYD.

PemaTh 3aqa4u Ha TUIONIA/Ib C IPAKTHYSCKAM
COJIepKAHHEM

Teopema I[Tudaropa

Y Hayaja TPUTOHOMETPUH

10

Teopema Iludaropa,
ee IPUMCHCHHE.
Onpenenenue
TPUTOHOMETPUICCKUX
byHKIUH 0CTPOTO
yria npsiMOyTroJILHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHE
COOTHOIIICHUS

B TIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUUECKOE
TOIECTBO

JoxkasbiBaTh TeopeMy [Indaropa, ncnosnb3oBarh ee

B IIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATH ONPEICICHHUS TPUTOHOMETPUUECKUX
(GYHKUUNA OCTPOro yriia, HPOBEePATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLIEHUS MEKYy CTOPOHAMMU

B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIJIaMH B 45° u 45°;
30° u 60°.

Hcnoab3oBath GopMyJsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
COOTHOIICHUN MEX]Ty TPUTOHOMETPUUECKUMH (PYHKLIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH OJIyYEHHBIE 3HAHUS U YMEHHUSI [IPU PELLIEHUU
IPaKTUYECKUX 3a]a4.

3HAKOMHUTBCS ¢ HCTOPUEH pa3BUTHUS TEOMETPUN
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VYTIIbI B OKPYKHOCTH.

Bnmcannable U onmMcaHHbIC
YETBIPEXYTOJbHUKH.
KacarenwHbIe

K OKpyx)HocTu. Kacanue
OKPY>KHOCTEU

13

Bnoucanubie

Y LICHTpaJIbHbIC
YTJIbI, YTOJI
MEXKITY
KacaTeJIbHOM

Y XOPIOH.

VYrisl MEXIY
XOpaaMu

Y CEKYIIUMH.
Bnucannsie

1 OIIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX MIPU3HAKHU

1 CBOMCTBA.
[Ipumenenune 3tux
CBONCTB

IIPU PEIICHUN
F€OMETPUYECKUX
3ajJad.

Bzaumnoe
PACIIOJIOKEHUE
IBYX OKPY’KHOCTEH,
obmme
KacaTeJIbHbIC.
Kacanue

OKPYX HOCTEMN

(I)OpMyJ'II/lpOBaTb OCHOBHBIC OIIPCACICHUS, CBA3AHHLIC

C yIJIaMH B Kpyre (BIIUCAHHBIN YToJl, IECHTPAIbHBIA YTOM).
HaxoauTh BIIMCaHHBIC YTIIbI, OMUPAIOIINECS HA OAHY AYTY,
BBIYHCJISATH YTIIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIIBHOM YTJIE.

HccnenoBath, B TOM YKCIIE C TOMOIIBIO IIU(PPOBBIX
pPECYpPCOB, BIMCAHHBIE U ONMKMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH WX CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOKMCTBA M IPU3HAKHU MPHU PEUICHUN
3a/1a4y
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[ToBTOpenue, 06001IcHIE 4| TToBropeHHe OCHOBHBIX | PemiaTh 3aa4u Ha MOBTOPEHHUE, HINTIOCTPUPYIOIINE CBA3H
3HAHWH TMOHSITHH U METO/I0B MECXKAY pa3InYHbIMHU YaCTSAMHU Kypca

KypcoB 7 1 8 KJIacCOB,
0000111eHYE 3HAHUI

OBLIEE KOJIMYECTBO 68

YACOB 110
OPOTPAMME
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9 KJIACC
HanmenoBanue paznena  |KomnuectBo OcHoBHOE OCHOBHBIE BHUJIBI IEATEILHOCTH 00YYaIOUXCSI
(TembI) Kypca 4acoB coJiep)KaHue
Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyTHPOBATH ONpeeIeHUs] TPUTOHOMETPUUYECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | DYHKIIUH TYIBIX U NPSMBIX YTJIOB.
Pemenune TpeyronpsHUKOB dbynkuumii yriaos ot 0° 10| BBIBOAMTH TEOpEMY KOCUHYCOB M TEOPEMY CUHYCOB (C
180°. ®opmysl paanycoM OMUCaHHOW OKPY>KHOCTH).
npuBeneHus. Teopema | BoiBoAUTH GOPMYJIbI AJIs1 BBIYUCICHUSA MJIOLIAXEH
KOCHHYCOB, TEOpEMa € UCIOJIb30BAHHEM TeopeM TPUTrOHOMeTpuM (popmyna
cuHycoB. Pemienue IUIOLIAIM TPEYTOJIbHUKA Yepe3 ABE CTOPOHBI M YTOJ MEXTY
TPEYrOJIbHUKOB. HUMH, (OopMyJa IIIOIIAJAN YEThIPEXYTOJIbHUKA YEPEe3 €ro
[IpakTuueckoe JMArOHaJIM M YToJl MEeXIy HUMH).
PUMEHEHUE Pematsb TpeyrojabHUKHU.
JIOKa3aHHBIX TEOPEM PemaTe npakruyeckue 3agaqu, CBOASIINECS
K HAXOXJEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA
[MpeoOpazoBanue momgooOus. 10 [TonsTue OcBauBaTh NOHATHE [TPEOOPA30OBAHUS TTOJOOUS.
Mertpuueckue 0 npeoOpa3zoBaHUU HccaenoBath OTHOLIECHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
COOTHOIIICHHUSI B nonoous. pu npeodpa3oBaHUM MOJ00US.
OKPYKHOCTH CoOTBETCTBEHHbIE HaxoauTs npumepsl Mog00usi B OKpY Karolieu
AJIEMEHTHI MOAOOHBIX | AEUCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKUE COOTHOLIEHUS MEXY OTPE3KaMU
Teopema XOpJ, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BaHUEM

0 MIPOU3BEACHUN
OTPE3KOB X0/,
Teopema

BIIMCAHHLBIX YI'JIOB U HO)106HBIX TPCYT'OJIbHUKOB.
Pemarnb reoOMCTpUYCCKHNEC 3aJjaui U 3aJa4u 13 peanbﬂoﬁ
ZKHN3HHU C UCIIOJIb30BAHHUECM HOI[O6HBIX TPEYTrOJbHHUKOB
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O MPOU3BEICHUN
OTPE3KOB CEKYLIHX,
TEOpeMa O KBaJpare
KacaTeJIbHOM.
[Ipnmenenue B
peleHnn

IrCOMCTPHUUICCKUX 3aJlavd

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHCIIO.
duznyecKkui

Y TEOMETPUYECKHI
CMBICJT BEKTOPOB.
Paznoxenne BekTopa
10 IByM
HEKOJUITMHEAPHBIM
BEKTOpaM.
Koopaunatet
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €T0

Hcnonb3oBaTh BEKTOPHI KaK HalpaBiICHHbIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUM (IepeMELICHHE)

U ¢pu3HYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpe/iesieHUs1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIeI0BATh
T€OMETPUYECKUN U (PU3NYECKU CMBICIIBI ATUX ONEPALIHA.
PemaTh reoMeTpuiecKre 3a1a4H C UCIIOJIb30BaHUEM
BEKTOPOB.

PackiagpIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoapb30BaTh CKaIpHOE TPOU3BEICHNE BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.

BbIYHCJIATH CyMMY, Pa3HOCTh U CKAJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpumeHsITH CKaJIIpHOE MPOU3BEACHUE AJIs1 HAXO0XKICHUS
JUIMH ¥ YTJIOB
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IMPUMCHCHUC IJIA
HaXO0XICHUSA OJIUH U

YTJIOB. Pemenue 3aga4d C

IIOMOILBIO BEKTOPOB.
[IprmeHeHne BEKTOpOB
JUISL pELLICHUS 3a71a4
busuku

I[CKapTOBBI KOOPpJAHWHATHI Ha
IIITIOCKOCTH

JlexapToBbl
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE TTPAMO.
YpaBHeHne
OKPYXHOCTH.
Koopaunatsl Touek
nepecevucHus
OKPYHOCTH

U IIPSAMO.

Meron koopauHaT
IIPU PELICHUU
F€OMETPUYECKHUX
3a/1a4, MPAKTUYECKUX
3a7a4

OcBauBaThb NOHATHE MIPSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, 1€KAPTOBBIX KOOPJIUHAT TOUKH.

BbIBOAMTH ypaBHEHUE NPSAMOU U OKPYKHOCTH.
BbigeasiTh OTHBIN KBAPAT JJIs1 HAXOXKICHHUS LIEHTpa

Y paJnryca OKPY>KHOCTH I10 €€ YPAaBHEHHUIO.

PemiaTh 3ag1aum Ha HAXOXKIECHUE TOUEK

MepeCceUYeHUs MPSIMBIX U OKPYKHOCTEHN € MOMOILBIO METOAA
KOOpJWHAT.

Hcnoab30BaTh CBOMCTBA YII0BOro KO3 PUIeHTa npsaMoi
MIpY PELICHUU 3a7a4, J1JIsl ONPEACICHUS PACIIOI0KEHHUS
IIPSIMOM.

IIprMeHATH KOOPUHATHI IPU PEIICHUN

r€OMETPUYECKHUX U MPAKTUUECKUX 3a/1ay,

JUIS1 TOCTPOCHUSI MAaTEMATUYECKUX MOJENEH

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IMoab30BaThLCA 1711 NOCTPOCHUS M UCCIICAOBAHUIN

U POBBIMU peCypcamu.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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[IpaBunbHBIE
MHOT'OYT'OJIbHUKH. [[uHa
OKPYKHOCTH M IUIOIIAb
Kpyra. Berancnenue
IJIOIIAAECH

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmao Tr. JnuHa

OKPYKHOCTH, TyTH
OKPY’KHOCTH.

Pagnannas mepa yrna.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

@opMyJIMPOBATH ONPECICHUE MPABUIBLHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.

IToaib30BaTHCS MOHITHEM JJINHBI OKPY>KHOCTH, BBCACHHBIM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCIIO J, IJUHY JyTU U paJuaHHyI0 MEPY yria.
IIpoBoauTh Mepexox OT paaAuaHHON MEPHI yIiia

K FPalyCHOM U Ha0OOPOT.

OnpeaessiTh WIOWAAL KPYTa.

BoiBoauTh (popMy.ibl (B rpajyCHON U paJuaHHON Mepe)
JUTSL UTH JTyT, TUIOIIA/Ied CEKTOPOB U CErMEHTOB.
BoruncasaTs mioniaau Guryp, BKIOYAOIMINX 3JIEMEHTbHI
OKPYXKHOCTH (KpyTa).

HaxoauTh niomaay B 3aa4ax peajsbHOM KU3HU

JIBUKEHUS TIIIOCKOCTH

[lonsTue o nIBMKEHUU
IIOCKOCTH.
[TapamienbHbIi
MEPEHOC, TOBOPOT
[Ipumenenue

IIpY PEUICHUHM 3a]1a4

Pa30uparte npuMepsl, HUTFOCTPUPYIOLIUE TTOHITHUS
JIBUKCHUS.

DopMyJIHPOBATH OIPEAECICHUS ITapaLIEIBHOIO IIEPEHOCa,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAMTH MX CBOWMCTBA, HAXOAUTH HEMIOJABUKHbBIC
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUHN IPOCTENIIUX
uryp.

IIpuMeHATh apajuIeIbHbIN IEPEHOC U CUMMETPUIO
IIPU pPEIIeHNU TeOMETPUUYECKUX 3a/1ad (pa3ouparthb
IPUMEPBHI).

HUcnoab30BaTh 17151 IOCTPOCHUS U UCCIIEAOBAHHUMN
1 pOBbIE peCypChl
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[ToBTOpenwue, o6o0IICHHE,
cucTeMaTHu3anusd 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MOHSTUI
Y METOJOB KypCOB
7-9 xnaccos,
00o001IeHne

Y CHCTEMaTU3alus
3HaHui. [Ipocrenmme
F€OMETPUYECKHE
burypsl u ux
cBoucTBa. M3mepenune
F€OMETPUYECKUX
BEJINYMH.
TpeyroJbHUKH.
[TapamienbHbie

Y TIIEPIICHIUKYIISIPHbIE
IIpsIMBIE.

OKpy» HOCTB U KPYT.
I'eomeTpuueckue
IOCTPOCHUS. YTIIbI

B OKPYKHOCTH.
Brincanusie

Y OIIMCAHHBIE
OKPY’KHOCTH
MHOI'OYTI'OJIBHUKOB.
[Ipsamas

U OKPYKHOCTb.

OnepupoBath NOHATUAMU: QUrypa, TOUKA, IPsIMasi, yroJ,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYTrOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCcceKTpuca U BbICOTA TPEYTOJIbHUKA, TApaJIEIOrpaMM,
pOMO, PSAMOYTOJIBHUK, KBaIpaT, TPAINlEUUs; OKPY>KHOCTb,
KacarelibHas; paBEHCTBO U 1oj00ue Gpuryp,
TPEYroJIbHUKOB; NAapAJJIEIbHOCTD U MEPIEHANKYIIPHOCTh
OPSIMBIX, YTOJl MEXY NPSAMBIMU, CAMMETPUS OTHOCUTEIBHO
TOYKHU U NPAMOW; JJIMHA, pPACCTOSIHUE, BEJIMYHMHA YIJIa,
IUIOIIA/b, TIEPUMETD.

Hcnoas3oBath (popMyIabl: IepuMeETpa U IIOLIANA
MHOTOYTOJIbHUKOB, JJINHBI OKPYXKHOCTH M ILIOIIAIN KPyTa,
o0bema npsAMOYToJbHOTrO napaiienenuneaa. OnepupoBars
MOHATHAMM: TIPSIMOYTOJIbHASL CUCTEMA KOOPIUHAT, BEKTOP;
HCIO0J1b30BATh 3TU NOHATHUSA JJIs IPEICTABICHUS JaHHBIX U

perieHus 3a1a4, B TOM YUCJIE U3 IPYTUX YUYEOHBIX TIPEIMETOB.

Pemath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEXKy PA3IMYHBIMU YaCTAMH Kypca.
BeiOupaTs Mmeroa 1 pemieHus 3agau. Pemars 3aga4uu u3
IMOBCEIHEBHOM KU3HU
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YeThIpexXyTroJbHUKHY.
Brnicanneie

Y OTIMCaHHBIE
YETHIPEXYTOJLHUKHU.
Teopema ITudaropa
Y Havaja
TPUTOHOMETPHUH.
Pemenune o0mumx
TPEYTOJIBLHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
MJIOCKOCTH.
JIBxkenus. [Togobue.
Cummerpus.
[Lnomane.
Brruucnenue
roromanen. I monaagn
NOJIOOHBIX PUTYD.
JlexapToBbI
KOOPJAUHATHI

Ha MJIOCKOCTH.
BekTopsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68
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OEJEPAJIBHASA PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIIMCKA

B coBpemenHoM 1u(ppoBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE
00JIBIIYI0 3HAYMMOCTh, KaK C TOUKU 3pEHUS MIPAKTUUECKUX MPUIOKEHUH, TaK U UX POJIU B
oOpa3oBaHMM, HEOOXOAUMOM KaxJ0My d4esloBeKy. Bo3pacraer uucino mpodeccuii, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcst xopolasi 6a30Bast IOATOTOBKA B 00JIaCTH BEPOSITHOCTH U
CTaTUCTUKH, TaKas MOJATOTOBKA Ba)KHA JJIsl MPOJOJIKEHUSI 00pa3oBaHMsI U Ul yCIEIIHOM
po(heCCUOHATIBHON Kapbephl.

Kax/1p1i1 4enoBek IMOCTOSIHHO NPUHUMAET PEIICHMS Ha OCHOBE MMEIOLIUXCS Y HEro
JAHHBIX. A 111 000OCHOBAHHOTO MPUHATHS PELICHUS B YCIOBHIX HEIOCTATKA UM U30BITKA
nHpopMaIuu HEOOXOJMMO B TOM YHCJE XOpOIIO C(HOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBILUICHHE.

NmMeHHO Mo3TOMY OCTpPO BCTajia HEOOXOIUMOCTH CPOPMHUPOBATH Y OOyYarOIIUXCS
(YHKUHMOHAIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0 B €€0s B KayecTBE HEOThEMIIEMOM
COCTaBJISIIOLIEH yMEHHE BOCIHPUHMMATh M KPUTUYECKU aHAJIM3UPOBATh HH(OpMALHIO,
IPEICTABICHHYIO0 B Pa3jMYHbIX (opMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHX
peanbHBIX IPOLECCOB U 3aBHCUMOCTEW, NPOU3BOAWUTH IPOCTEHIINE BEPOSTHOCTHBIC
pacyeTsl.

3HAaKOMCTBO B Y4e€OHOM Kypc€ C OCHOBHBIMU MPUHIMIIAMH CcOOpa, aHamu3a |
NpEICTaBICHUS JaHHBIX U3 Pa3IMYHBIX cep KU3HU 00IEeCTBA U TOCy1apcTBa MpUoOIIaeT
oOyyJaroniuxcst K 00IeCTBEHHBIM HHTepecaM. M3ydueHre 0CHOB KOMOMHATOPUKH Pa3BUBAET
HaBBIKM OpraHu3aliy nepedopa v rnojcyera yrciia BApUaHTOB, B TOM YMCJIIE B IPUKIIATHBIX
3alayax. 3HAKOMCTBO C OCHOBaMH T€OpUH TpadoB co3laeT MaTeMaTUYECKUid (pyHIaMEHT
st GOopMUpOBaHUSL KOMIIETEHUMIA B 00JacTH MHGOPMATUKU U IU(POBBIX TEXHOJIOTHUH.
[Ipu U3y4yeHUH CTATUCTUKU U BEPOATHOCTU 00OralaroTCs MPeICTaBICHHs 00yYaroIuXCs O
COBPEMEHHOM KapTHUHE MUpa U METOJAX €ro HMCCiel0BaHusA, (POpPMHUPYETCS] MOHUMaHUE
POJIM CTAaTHUCTUKM KaK MCTOYHUKA COILMAIbHO 3HAYMMOM MH(GOPMALMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBIIICHUS.

B cootBercTBUM ¢ JaHHBIMU LEISIMH B CTPYKTYpE IpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh M CTaTUCTHKA» OCHOBHOTO O0ILEro 0Opa3oBaHMs BBIAECJIEHBI CIEAYIOLINE
colepkaTesbHO-MeToinueckue JMHuM: «lIpencraBneHue JaHHBIX W ONUCaTENbHAs
CTaTUCTUKa», «BepoATHOCTBY, «DJeMeHThl KOMOWHATOpHKWY, «BBeaenue B Teopuro
rpadoBy.

Conepxanue nunuu «lIpencraBienre JaHHBIX U ONUCATENbHAS CTATUCTUKA» CITYXKUT
OCHOBOM i (OpPMHUPOBAHMSI HABBIKOB pabOThl ¢ UHPOpMALMEl: OT 4YTeHUs U
UHTEpNpeTauud HWHPOPMALIMKM, MPEICTABIEHHON B TabMMIax, Ha JuUarpaMmax |
rpadukax, 710 coopa, TIPE/ICTABIICHHUS u aHaIM3a JTAHHBIX c
UCTOJIb30BaHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpPEJHUX M paccenBaHus. Paborag ¢ JaHHbBIMH,
oOydaroluecsi y4yaTcsi CUMTBIBaTb W  HHTEPIPETHPOBATh JAHHBIE, BBIJBUIATH,
apryMEHTHpOBaTh U KPUTHKOBATh MPOCTEHIINE TUIIOTE3bl, Pa3MbIIUIATh HaJ (pakTopamu,
BBI3BIBAIOIIMMH U3MEHYMBOCTb, U OLICHUBATh X BIUSHUE HA pACCMAaTPUBAEMbIC BEITMYHHBI
U TIPOLIECCHI.

WHTyUTUBHOE TMPEACTABICHUE O CIy4YalHOM H3MEHYMBOCTH, MCCIIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHJACHLUMW CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOW JUIA W3YYEHUS
TEOpHUH BEpOSTHOCTEH. boiplioe 3HaYeHUE MMEIOT MPAKTUYECKHUE 3aJaHusl, B YACTHOCTU
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTE BEPOSITHOCTH BBOJAUTCS KaK Mepa MPaBIOMOJO0HUS CIy4ailiHOTO COOBITHS.
[Ipy u3ydyeHnn yd4eOHOro Kypca oOydaroluecs 3HAKOMSTCS C MPOCTEUINMMH METOAaMHU
BBIYMCIICHHSI BEPOSATHOCTEH B CIy4alHBIX O3KCHEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTapHBIMU HCXOJAMH, BEPOSITHOCTHBIMU 33aKOHAMH, IO3BOJISIIOIIMMHU CTaBUTh H
pemate 0ojiee COXHbIE 337aud. B yueOHbIN Kypc BXOAST HayalbHbIE IPEICTABICHUS O
CIIy4ailHbIX BEJIMYMHAX U UX YHCIOBBIX XapAaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBIS€TCS 3HAKOMCTBO OOydYarolIMXcs C
MHO>KECTBAMHU 1 OCHOBHBIMH OIE€pallMsIMUA HaJl MHOKECTBAMH, PACCMATPUBAIOTCSI TPUMEPBI
OPUMEHEHUS U PELICHUS 3a/1ad, a TaK)Ke HCIIOJIb30BAaHUS B JIPYTMX MAaTEMaTUYECKUX
Kypcax 1 y4eOHBIX MpeaMeTax.

B 7-9 xnaccax u3ydaerca y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKa», B KOTOPBIH
Bxomar  paszpensl:  «lIpencraBneHue  JaHHBIX M ONMCATENbHAs  CTATUCTUKAY,
«BepogaTHoCThY», «DIIeMEHThl KOMOMHATOPUKKY», «BBeneHne B Teoputo rpadoBy.

OOmiee 4YKCIIO 4YacoB, PEKOMEHJOBAHHBIX [UJIi HM3y4yeHHUd Yy4yeOHOro Kypca
«BeposiTHOCTh UM cTaTucTukay, — 102 gaca: B 7 kiacce — 34 yaca (1 yac B Hezaeno), B 8
kiacce — 34 gaca (1 yac B Hegeno), B 9 knacce — 34 yaca (1 gac B Heziento).

COILEPKAHUE OBYYEHUA 7 KJTACC

[IpeacraBnenue qaHHBIX B BUJE TAOJHII, AHArpaMM, rpaduKoB. 3aroIHEHHE Ta0JIuII,
YTEeHUE W TOCTPOEHUE AuarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) U KPYroBbIX). UTeHue
rpauKoOB peambHBIX TPOIecCOB. M3BrnedeHue uHPOpMaUU M3 AWArpaMM ¥ TaOJIHII,
WCIIOJI30BAaHUE U MHTEPIPETAIIUS TAaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpenHee apudMmeTHdecKkoe, MeauaHa, pas3max,
HauOoJIbIlIee ¥ HAaWUMEHBIIIEe 3HAYCHUS] HAOOpa YUCIIOBBIX NaHHBIX. [Ipumepbl ciyudaitHOU
U3MCHYHUBOCTH.

Cny4aiiHbIl SKCIIEpUMEHT (OTBIT) U CiydaiiHOe coObITHE. BeposTHOCTh M yacToTa.
Ponbp ManoBeposTHBIX M MPAKTUYECKHA JTOCTOBEPHBIX COOBITUH B MPHPOJAE M B OOIIECTBE.
Momera u urpaiibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedbpo. Crenenb BepiuHbl. Yncio pedep U cymmapHas CTENCHb
BepivH. [Ipeacrasnenue o csiznocTH rpada. Llenu u mukist. [yt B rpadax. Odxon
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rpada (ounepoB myTh). IlpencraBmenue o0 opueHTUpoBaHHOM Tpade. Pemenue
3a/1a4 ¢ TIOMOIILIO TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUIE TAOJIUL, 1UarpaMM, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Orepanuu HaJ MHOXECTBAMU:
oObeIMHEHUE, TepecedyeHue, paomnosHeHue. CBoIcTBa omepauuii HaJl MHOKECTBAMU:
MIEPEMECTUTENBHOE, COUYETATEIbHOE, PACIPEACIUTENbHOE, BKIIOYeHUs. lcmonab3oBaHue
rpaduyecKoro MpeACcTaBICHUSI MHOXKECTB JJIs OMMCAHUS PeaIbHBIX MPOLIECCOB U SABJICHUM,
IIPU PELIEHUH 3a]1a4.

N3mepenne paccenBanus JaHHBIX. Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE YUCITOBBIX
HabopoB. J[narpamma paccenBaHUs.

DneMeHTapHble COOBITHS ciaydaiHOro ombiTa. Ciydalinble coOblTus. BeposrHocTu
coObITUH. OTIBITBHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. CilydaliHbIN BBIOOD.
CBsi3p MEX/1y MaJOBEPOATHBIMU U MPAKTUYECKU JOCTOBEPHBIMHU COOBITUSMU B MPHUPOJE,
o0I11IecTBE 1 HayKe.

HepeBo. CBONCTBa [JEpPEBBEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE BHCSIYEH
BEPILUHBI, CBS3b MEXK/y UHCIIOM BEPILLIUH U yucioM pedep. [IpaBuiio ymHoxeHus. Pemenue
3a/1a4y ¢ MOMOIIbIO TPadoB.

[IpotuBonomnoxueie coObiTus. uarpamma Oiinepa. O0beAMHEHUE U TIEPECEUCHUE
coObiTuii. HecoBmecTHble coObITHS. DopMmysa CIOXKEHHS BEpOSATHOCTEH. VY ciaoBHas
BeposTHOCTh. [IpaBmiio  ymHoxkeHus. HeszaBucumble coObiTud. IlpencraBieHue
AKCIIEpUMEHTA B BUE epeBa. PelieHre 3a1a4 Ha HaX0KIEHUE BEPOSITHOCTEN € MTOMOIIBIO
JepeBa CIy4aHOTr0 SKCIIEPUMEHTA, AUarpaMm Juiiepa.

9 KJIACC

[IpencraBienre NaHHBIX B BHUJAE TaONHI], JUarpamm, rpauKoB, WHTEPIpETaIUs
JaHHBIX. YTeHHE U MOCTpOEHHE TaOIUL, IUarpaMM, TpauKoB IO PeaIbHbIM JJaHHBIM.

[TepectanoBku u pakropuan. Coueranus U yuciio couetanuii. Tpeyromsuuk [lackams.
Pemenue 3a1a4 ¢ ucnosib30BaHEM KOMOMHATOPUKH.

['eomerpuyeckas BepoaTHOCTh. Ciy4aiiHbIi BEIOOP TOUKH U3 (GUTYPHI HA TIIOCKOCTH,
U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heyaaua. Cepust ucnbiTaHuid A0 mnepBoro ycrexa. Cepus
ucneiTannii bepuysmm. BeposTHOCTH cOOBITHIA B cepyu UCTIbITaHUI bepHyuiu.

CiyyaiiHas BeJIMYMHA M PACTIPEACICHUE BEPOSITHOCTEM. MaTeMaTu4ecKoe OXKUIaHue
u jaucnepcus. [Ipumepsl MaTeMaTUYECKOro OXHUAAHUSA KaK TEOPETUYECKOTO CPEIHETrO
3Ha4YEeHUs BEIWYMHBI. MareMatndeckoe OXUIAHWE U JUCIIEPCUs CIYyYalHOW BEIUYUHBI
«UHCJI0 YCTIEXOB B CEPUU UCTIBITAHUN bepHyImm».

[TonsTe o 3akoHe OosbIIMX yKces. M3MepeHue BEpOSITHOCTEN C MOMOILIBIO YaCTOT.
Pounb 1 3HaueHne 3aKoHa OONBIIMX YUCEN B IPUPOJIE U OOIIECTBE.
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HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIC pe3ybTaThl OCBOCHUS MPOrpaMMbl YIE€OHOTO Kypca K KOHITY 00ydeHUs
B 7 KJ1acce.

Yutats nH(DOpMAIUIO, MPECTABICHHYIO B TA0NIHIIAX, HA AUarpaMMax, MPEeACTaBIIsaTh
JTaHHBIC B BHUJIC TAOJMI], CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJI0YATHIC) U KPYTOBBIE) 10
MacCHBaM 3HAYCHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEATIbHBIC YUCIIOBBIE JAaHHBIC, MPEICTABICHHBIE B
TabauIax, Ha AuarpaMmax, rpadukax.

Hcnonp30BaTh AJIE OMUCAHUS JTAHHBIX CTATHCTHUYECKHE XapAKTEPUCTHKU: CPEIHEE
apupMeTHIeCKOe, MeTMaHa, HanOoJIbIIIee M HAaUMEHBITICE 3HAUCHUS, pa3Max.

Nmets mipeacTaBieHue 0O Cay4dailHOW M3MEHYMBOCTH Ha MpUMeEpax IeH, (PU3NYECKUX
BEJIMYMH, AHTPOMOMETPUYECKUX JAaHHBIX, HUMETh TMPEJCTaBICHUE O CTATUCTUYECKOMN
YCTOMYUBOCTH.

[IpenmMeTHbIe pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY 00y4YeHUsI
B 8 Ki1acce.

N3BnekaTs U npeoOpa3oBbIBaTh MH(OpPMAIIMIO, MPEIACTABICHHYIO B BHUAEC TaOJMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIE Ta0JIUII, TuarpaMM, rpauKoB.

OnuceIBaTh JaHHBIE C TOMOUIBIO CTATUCTUYECKUX MOKA3aTENEH: CPEAHUX 3HAYECHUN U
Mep paccerBaHus (pa3max, TUCIEPCHs U CTaHIAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHHM W YaCTOThI COOBITHM, B TOM YHCIE IO
pe3yabTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BepoOSITHOCTH CIIy4alHBIX COOBITMII B OIBITaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUN, B TOM YHCIIE B OMBITaX C PABHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHUSIMU.

Ucnonb3oBath rpaduyeckue MOJETU: JEpPeBO  CIYy4allHOTO OSKCIEPUMEHTA,
qyarpamMMbl DWiiepa, YuCciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMUA: MHOMXECTBO, MOJAMHOMXECTBO, BBIIIOJIHATH ONEPALUN HA
MHOXECTBaMU: OOBCIMHECHHE, TEepPEeCceUCHUE, JIOMOJHECHHUE, TEePEUUCISITh JIIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduyeckoe MpeACTaBICHHE MHOXKECTB U CBSI3€H MEXKITY HUMH JJIS
OTHCAHMS TIPOIECCOB U SIBJIICHUW, B TOM YHCJIC TIPU PEIICHUHU 3a/1ad U3 JPYTUX YUEOHBIX
MPEIMETOB U KyPCOB.

[IpeameTHBIC pe3yabTaThl OCBOCHUS IPOTPAMMBI YIEOHOTO Kypca K KOHITY 00y4YeHUs
B 9 Ki1acce.

W3Bnekatb U mpeoOpa3oBbiBaTh WHGOPMALMIO, MPEICTaBICHHYIO B Pa3jIMYHbIX
MCTOYHUKAX B BHUJE TAaOIUI, AUArpaMM, rpa(uKOB, MPEACTABIATh JaHHbIC B BUE TaOJHII,
auarpamm, rpadukos.
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Pemate  3amaum  OpraHuM3oBaHHBIM  MepeOOpOM  BapuUaHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMUCATENbHBIE XaPAKTEPUCTUKH JIJII MACCUBOB YHCIIOBBIX JAHHBIX, B
TOM YHUCJIE CPEIHUE 3HAUYCHHS U MEPBI pACCEHBAHUS.

Haxonuth 4acTtoThl 3HAYEHHM M YaCTOThI COOBITHS, B TOM YHCIE MOJIb3YSICh
pe3ynbTaTaMu IPOBEICHHBIX U3MEPEHUI 1 HAOIIOICHUH.

HaxoauThs BEpOSTHOCTH CIydallHBIX COOBITUN B M3YYEHHBIX OMbBITaxX, B TOM YHCIIE B
ONbITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHUSIX HCIBITAaHUN 110
IIEPBOrO YCIIEXa, B CEPUSIX UCIBITAHUN bepHyium.

Nwmets npencraBieHre 0 CIy4aiiHOM BEIMYUHE U O PACIPEACICHUN BEPOSITHOCTEN.

HNMeTh nipeAcTaBieHHE 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSIBJICHUH 3aKOHOMEPHOCTH
B CIy4yallHOM M3MEHUYMBOCTHU U O POJIM 3aKOHA OOJIBIIUX YHCEIT B IPUPOJE U OOIIECTBE.
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7 KJIACC
HaumenoBanue paznena |Kommuects OcHOBHOE coiep )KaHne OCHOBHBIC BHJIBI ICATETLHOCTA O0YJIAIOIITIXCS
(TembI) Kypca 0 4acoB

[IpencraBnenune qaHHBIX 7 [IpencraBienne qaHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS
B TaOymmax. [Ipaktuyueckue CTATUCTUYCCKUX JIAHHBIX M YHUCIIOBBIX MACCUBOB
BBIYHCIICHUS 110 TAOJUYHBIM | C TIOMOIIBIO TaOJIMI] M THArPaMM C UCTIOJIb30BaHUEM
naHHBIM. 3BIcUeHME AKTyaJIbHBIX M BOKHBIX JAHHBIX (JIeMorpaduyeckue
U MHTEpIpeTaIus JTAaHHBIE, TPOU3BOICTBO MPOMBIIIIIICHHOM
TaOJIMYHBIX JJAHHBIX. U CEJIbCKOXO3SIICTBEHHOM MPOAYKITUH,
[IpakTuueckas pabora 0OIIIECTBEHHBIE U MPUPOJIHBIC SIBIICHUS).
«Ta0omuuey. HN3y4aTrs MeTobI PaOOTHI ¢ TAOTUIHBIMU
I'padpuueckoe U TpaUueCcKUMU TPEICTABICHUSIMH JTAHHBIX
MIPE/ICTaBIICHUE TAHHBIX C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
B BHJIC KPYTOBBIX, MPAKTUICCKUX PabOT
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MIOCTPOCHUE THArPaMM.
[Tpumeps! neMorpapuyeckux
JMarpaMm.
[IpakTuueckas pabora
«Jlnarpammb»

OnucarenbHas CTaTUCTUKA 8 Yucnossie HaObopbl. Cpennee | OcBamBaTh MOHATHSA: YUCIOBOM HAbOp, Mepa

apudmMeTHIecKoe.

LHEHTPAIBLHOM TeHIEHIIMHU (Mepa LEHTPA), B TOM YHUCIIE
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Menuana 4rciioBoro Habopa.
Y CcTOMYUBOCTh MEAUAHEI.
[TpakTuyeckas padora
«CpenHue 3HaYCHUS».
HaunOoirplee 1 HanMeHbIIIEE
3HAYEHMSI YUMCIIOBOTO Habopa.
Pa3max

cpenHee apuMeTHIecKoe, MEANAHA.

OnucpIBaTh CTATUCTUYECKHUE JaHHBIE C TIOMOILBIO
CpeIHero apu(MeTn4ecKoro U MeJuaHsbl.

Pemiats 3agaumn.

H3y4yars cBOMCTBA CPEHUX, B TOM YUCIE

C IOMOIIBIO IU(PPOBBIX PECYPCOB, B X0OJI€
IPaKTUYECKUX PadoT.

OcBauBaTh NOHATHS: HAUOOJbIIIEE U HAUMEHBIIIEE
3HAYEHHS YMCIOBOTO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onmvcaHus
JaHHBIX B COOTBETCTBUU C MPUPOION JaHHBIX

Y LEJISIMU MCCIIETOBAHUS

Cnyyaiinast ”BMEHYMBOCTh

Ciy4aiiHast ”3BMEHYUBOCTh
(mpumepsi). YacTtoTa 3HaYEHUI
B MaCCHBE JIaHHBIX.
['pynmupoBka. [ ' ucTorpaMmst.
[IpakTuueckas paborta
«Crny4daitHast U3MEHUYHUBOCThHY

OcBauBaTh NOHATHS: YACTOTA 3HAYEHUI B MAaCCUBE
JAHHBIX, TPYIITAPOBKA JAHHBIX, THcTOrpaMma. CTpouTh
Y aHAJTM3UPOBATH TMCTOIPAMMBI, MOAOHPATH
NOAXOJSAIIMHA IIar rpynnupoBku. OcBauBaThb
rpaguueckue NpeICTaBIeHUs Pa3HbIX BUJIOB CIIy4alHOM
U3MEHYHUBOCTH, B TOM YHCJIE C TOMOLIBIO IU(PPOBBIX
PECYPCOB, B XO/I€ MPAKTUYECKOM pabOThI

Beenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
[IpencraBinenue 3amauu ¢
nomorisio rpada. CteneHb
(BaJICHTHOCTB) BEPIIUHBI.
Yucno pedep 1 cyMMapHas

OcBauBaTth noHsTHs: Tpad, Bepumua rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), 1ICTIh

U TTUKJL.

OcBauBaTh NOHATHS: TyTh B rpade, SUIEpoB MyTh,
00xo1 rpada, opueHTUPOBAaHHBIN rpad.
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cTeneHs BepunH. Llenb

u uuki. [yt B rpade.
[IpencraBnenne o CBI3HOCTH
rpada. O6xox rpada
(sitsIepoB MyTH).
[IpencraBnenue

00 OpUEHTHPOBAHHBIX

rpadax

PemaTh 3a1a4u Ha IOUCK CYMMBI CTETIEHEW BEPIINH
rpada, Ha MoucK 00xo/a rpada, Ha MOUCK MyTeH B
OpUEHTHUPOBAHHBIX Ipadax.

OcBauBaTh cI0COOBI MPEACTABICHUS 33/1a4 U3 Kypca
anreOpbl, FTEOMETPHUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
ANIEKTPUYECKUE MeTH, (YHKITMOHATHFHBIE COOTBETCTBUS)
Ha TpuMepax

BeposiTHOCTh 1 yacToTa
CIIy4aiiHOTO COOBITHS

City4ailHbIi ONBIT

U ClIy4aitHoe coOBbITHE.
BeposiTHOCTB 1 yacToTa
coObITHs. Porb
MaJIOBEPOSITHBIX

Y TIPaKTHYECKU JOCTOBEPHBIX
cOOBITHI B IPUPOJIE

" B o01ecTee. MoHeTa

U UTpajbHas KOCTh B TCOPUU
BEPOSTHOCTEH.
[IpakTuueckas pabora
«YacToTa BBITIaJICHUS OPIIaY

OcBanBaTh NOHATHS: CIIYYalHBII OMBIT

U CcllydyaifHOE COOBITHE, MaJIOBEPOSITHOE

U PAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAYMMOCTDh MAJIOBEPOSITHBIX COOBITHIA

B IIPUPOJIE U O0IIECTBE Ha BaXKHBIX MTPUMeEpax
(aBapuu, HeCUACTHBIC CITy4aH, 3alUTa IEPCOHATBHON
uH(opMaliu, nepenayda JaHHbIX ).

N3yuyaTh posib KIACCHUECKUX BEPOSATHOCTHBIX
Mojenel (MOHeTa, UrpajibHas KOCTh) B TEOPHUH
BEPOSITHOCTEH.

Ha0aronaTe M M3y4aTh 4acTOTy COOBITUN B IPOCTHIX
HKCIIEPUMEHTaX, B TOM YHCJIE C TOMOIIbIO IU(PPOBBIX
PECYPCOB, B X0JI€ MPAKTUYECKON pabOThI

O0o011eHME,
CHUCTEMAaTU3aUs 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenpHas CTaTUCTHKA.
BepostHOCTh CityyaliHOTO
COOBITHS

IToBTOPATH N3yYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

PemiaTe 3aga4m Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C MIOMOIIBIO U3YUYEHHBIX XapAKTEPUCTHK.
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OOcy:xaaTh NpuMepbI CIYIANHBIX COOBITHI,
MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4ailHBIX COOBITUIA, UX POJIK B IPUPOJIE U KU3HU
YeJoBeKa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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8 KJIACC
HanmenoBanue pasnena  |Konuuects OcHOBHOE coziepKaHne OCHOBHBIE BHJIBI IEATETBHOCTA 00YYarOIINXCS
(Temsl) Kypca 0 4acoB
IToBTOpEHue kypca 7 4 [IpencraBneHue JaHHBIX. IoBTOPATH U3YyUEHHOE U BHICTPAUBATH CUCTEMY
KJ1acca OnucarenbHas CTATUCTHKA. 3HAHUMU.
CinyvaiiHas '3BMEHUYUBOCT. Pemiath 3a1a4M Ha IIPEACTABICHUE U ONUCAHUE
Cpennue unciaoBoro Habopa. J@QHHBIX C [IOMOILBIO U3YYEHHBIX XapAKTEPUCTHUK.
CnyyaitHbie cOOBITHS. Pematpb 3a1a4u Ha NPECTABICHUE TPYIIHUPOBAHHBIX
BepositTHOCTH M 4acCTOTHI. JTAHHBIX U OMMCAHUE CIYYaTHON M3MEHUYUBOCTH.
Knaccuueckne monenu teopun | Pemiarh 3a1aum Ha ONPEICIICHUE YACTOTHI
BEPOSATHOCTEW: MOHETA U CIIy4ailHbIX COOBITUH, 00CYX/I€HHE TPUMEPOB
UTrpaJIbHask KOCTh CIIy4ailHbIX COOBITUH, MAJOBEPOSTHBIX
U IPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX COOBITUH,
UX POJIU B IIPUPOJIE U )KU3HU YEIOBEKA
OnucarenpHas CTaTUCTUKA. 4 Otknonenus. Jucnepcust OcBauBaThb NOHATHUS: JUCIIEPCHS U CTAHAAPTHOE
PaccenBanne naHHbBIX YHCIIOBOr0 Habopa. OTKJIOHEHUE, UCIIOIb30BaTh AT XapaKTEPUCTUKHU
CrangapTHOE OTKJIOHEHHE JUISl OTMCAHUSI PaCCEUBAHMUSI TAHHBIX.
YHUCJIOBOIO Habopa. BoigBUraTh runore3bl 00 OTCYTCTBUM WM HATUYUU
JlnarpamMmbl pacCEMBaHUs CBSI3U 10 JUarpaMMaM pacCErBaHUs.
CTpouthb quarpamMmbl pacCEMBaHUS IO UMEIOIIUMCS
JAHHBIM, B TOM YHUCJIE C TOMOIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHOX€eCTBO, MOAMHOXKECTBO. | OcBaMBaTh MOHATHSA: MHOKECTBO, JJIEMEHT

Onepauun

MHOXECTBA, IIOAMHOKCCTBO.
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HaJd MHOXCCTBaMU:

o0beIMHeHrE, TIEpeCceUCHUE,
JIOTIOJIHEHUE.
CaolicTBa oneparui
HaJl MHO>KECTBAMH:
MIEPEMECTUTEIBHOE,
codYeTaTeabHOE,
pacnpeaeauTeNbHOE,
BKJIFOUCHUSI.
I'paduueckoe
MPEJICTABICHUE
MHO>KECTB

BoinosiHaTh onepanvm HaJl MHOXKCCTBAMMU

oObeMHEHHE, TIepeceueHue, J0MOIHEHUE.
Hcnoub30BaTh CBOMCTBA: IEPEMECTUTEIILHOE,
COYETATENIbHOE, PACTIPEIECITUTEIbHOE, BKIIFOUCHHUS.
Hcnoas3oBaTh rpaduueckoe mpeicTaBieHue
MHO>KECTB IIPU OMHUCAHUU PEAIBHBIX MPOLIECCOB

U SIBJICHU, IPU pELICHUH 337a4 U3 JPYTUX y4eOHBIX

IIPEAMETOB U KYpCOB

BepositHOCTB CityyaliHOTO

COOBITHSA

DOneMeHTapHbIe COOBITHSL.
Cnygaitabie cOOBITHSI.
bnaronpustcrByromue
AJIEMEHTAPHBIC COOBITHSI.
BepositHOCTH COOBITHIA.
OnBITHI ¢ pAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMUA COOBITHSIMH.
CiyyaitHblii BEIOOD.
[IpakTuueckas pabora
«OrnbITHI

C PaBHOBO3MOXKHBIMHU
AJIeMEHTapHBIMU
COOBITHSIMI)

OcBauBaTh NOHSATHS: YJIEMEHTAPHOE COOBITHE,
Ciy4daiiHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUSATCTBYIONTUX JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MO>KHBIE DJIEMEHTAPHBIC COOBITHS.
PemaTs 3a1aum Ha BEIYMCIICHUE BEPOSATHOCTEU
COOBITHI 10 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CJIy4alHOIO OIBITA.

PemaTs 3a1aum Ha BEIYMCIICHUE BEPOSATHOCTEU
COOBITHH B OMBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITUSMHU, B TOM YHUCIIC

C TIOMOIIBI0 KOMIIBIOTEpA.

IIpoBoaAMTHL M U3y4aTh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU
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JepeBo. CBoiicTBa aepeBa:
eIMHCTBEHHOCTH ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIHHBI, CBSI3b MEXTY
YUCJIOM BEPIIUH U YHCIOM
pebep. [IpaBuno yMHOKEHUS

(c ucmonp30BaHNEM MOHET, HTPAJTbHBIX KOCTEH,
JpYrUX MOJIEJIeN) B X0/1€ MPAKTUYECKON pabOThI

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 6e3 nukIa,
BHCsSIYasi BEpIIMHA (JIUCT), BETBb JIEPEBA, MyTh

B JIEpEBE, TUAMETP JepeBa.

M3yuyarth cBOMiCTBA /IepeBa: CYIIECTBOBAHUE BUCAYECH
BEPIINHBI, €ANHCTBEHHOCTD IIYTH MEKITY TBYMS
BEPIIMHAMH, CBSI3b MEXTY YHCIIOM BEPIITUH U YHACIIOM
peoep.

PemaTh 3a1aum Ha MOUCK U NEPEYUCIICHHUE ITyTEH

B JiepeBe, OlpeiesieHHe YUCIa BEPIIUH WK pedep

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

C MPUMEHEHHUEM TPABUIIA YMHOXKCHHS

Crnydaitnbie cOOBITHS

[IpoTHBOMOIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEHNE U TTepeceUeHue
coObITHii. HecoBmecTHbIE
coObITusi. @opMmyiia
CJI0’KEHUS BEPOATHOCTEN.
[IpaBuio ymMmHOXeHUSA
BEPOSTHOCTEH.

VY cii0BHAast BEpPOSATHOCTb.
He3zaBucumsie coObITHS.
[IpencraBinenue

OcBanBaTh NOHATHSA: B3aUMHO MPOTHUBOIOJIOKHbBIE
cOOBITHS, ONIepaIluy HaJl COOBITUSMH, OOBETUHEHUE
U TiepecevyeHue CoObITUM, AuarpamMma Jumepa
(Diinepa—BeHHa), COBMECTHBIC 1 HECOBMECTHBIC
COOBITHUSI.

HN3yyath TeopeMbl O BEPOSITHOCTH O0BEAMHEHUS
IBYX COOBITHH ((POPMYIIBI CIIOKEHUS BEPOSITHOCTEN).
Pemarthb 3a1a4u, B TOM YHUCJIE TEKCTOBBIE 33J1a4u

Ha OTpeJieNIeHHEe BEPOSTHOCTENH 0ObETUHEHUS U
nepeceueHus: COOBITHI C MOMOIIBIO YUCIOBOM
npsIMOiA, Auarpamm Disiepa, GOpMyIIbl CIOKEHUS
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CIIy4alHOTO DKCIIEPUMEHTA B
BUJIE IepeBa

BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOATHOCTEH, YCIIOBHAS BEPOSITHOCTH, HE3aBUCUMBIEC
COOBITHSI IEPEBO CIYYAHOTO OTIBITA.

HN3yuars cBolicTBA (ONpEACICHNUs) HE3aBUCUMBIX
COOBITHH.

PemaTtsb 3agaum Ha ONPE/ICIICHUE U UCIIOIH30BAHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3aga4m Ha TOMCK BEPOATHOCTEHN, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BaHUEM JIepEBa
CIIy4ailHOrO OmbITa

O06o011eHNE,
cHUCTEMAaTHU3aus 3HAaHUU

[IpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
I'padwl. BepostHOCTh
CIIy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3yUYEHHOE U BBICTPAMBATH CUCTEMY
3HaHHM.

PemiaTe 3a7a4m Ha peACTABICHUE U ONMCAHUE
JAHHBIX C TTOMOIILIO U3YUYEHHBIX XapaKTEPUCTHK.
PemaTp 3apaum ¢ npumenennem rpagos. Pemars
3aa4M Ha HaX0XKJICHUE BEPOSATHOCTHU CIy4aHOTO
COOBITUSI TIO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B
TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMU
3JIEMEHTApHBIMU COOBITUSIMU. PemiaTh 3axa4yu Ha
HaXOXJEHUE BEPOSITHOCTEH OOBEIMHEHUS U
niepeceueHus: COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM TpaUeCcKUX MPEeACTaBICHUHN U
JIepeBa CIy4anmHoro onsita. Pemars 3a1aum Ha
nepeunciieHne KOMOMHaIMi (Yrciia mepecTaHoBOK,
4yucaa COueTaHum),
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Ha HaXO0XJICHUE BEPOSTHOCTEU COOBITHI
C IPUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIC
C UCIIOJIb30BAHUEM TpEyroiabHuKa [lackans
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HaunmenoBanue pazziena
(TembI) Kypca

[ToBTOpEHUE Kypca
& Kiacca

DneMeHTbl KOMOMHATOPUKH
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KonuuectBo OcHOBHOE cOfiepKaHUE
4acoB
4 [IpencraBiieHrE TaHHBIX.

OrnrcarenpHas CTaTUCTHKA.
Omneparuu HaJ COOBITHSIMHU.

HezaBucumocTh COOBITUI

4 [lepectanoBku. Pakropuan.
Couetanus ¥ 4UCIIO
coyeTaHuil. TpeyroapHUK
ITackains. IlpakTuueckas
paboTta «Berancienue
BEPOSITHOCTEN

C MCIOJIb30BaHUEM

OcHOBHEIE BUObI ACATCIBHOCTHU o6yqarom1/1xc;[

IIoBTOPATH U3YYEHHOE U BLICTPAMBATH CUCTEMY
3HAHUM.

PemaThb 3aga4m Ha IpECTABIICHUE U OITMCAHUE
JTQHHBIX.

Pemiathb 3aga4n Ha HAXO0XKICHUE BEPOSATHOCTEN
00BEIMHEHUSI U TIEPECEUCHUSI COOBITHI, B TOM YUCTIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
IIPEACTABICHUN U JIEpeBa CIIy4alHOI'O OIIbITA.
Pemarts 3agaum Ha niepeyucaeHre KOMOMHAIUN
(uncita mepecTaHOBOK, YHCIIA COUCTAHHI),

Ha HaX0XJICHUE BEPOSTHOCTEH COOBITHI

C IpUMEHECHHEM KOMOMHATOPHKH, B TOM YHCJIC

C UCIIO0JIb30BaHHEM TpeyrojbHuka [lackans

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, yIOPSAOYEHHAas napa, TpoMKa 00bEKTOB,
IEpPECTaHOBKA, (PaKTOpHAJ YUCIIA, COUETAaHHUE, YUCIIO
COYETaHMM, TpeyrojabHUK [lackans.

Pemiate 3aga4u Ha IepeyrCIICHUE YIIOPSAAOYEHHBIX
rap, TpoeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (DYHKIIHMA
AIIEKTPOHHBIX TAOJIHID»

PemaTp 3aqaum Ha MPUMEHEHHE YUCIa COYETaHUN

B ajreOpe (COKpallleHHOEe YMHOXEHHUE, OMHOM
Hprorona).

PemiaTh, npuMeHsiss KOMOMHATOPUKY, 3a1a4H

Ha BBIYMCIICHUE BEPOSTHOCTEN, B TOM YHCIIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIUI] B XO€ NPAKTUYECKON pabOThI

I'eomerpuueckas
BEPOSITHOCTD

I'eomeTpuyeckast BEpOATHOCTb.
CnyyaliHblil BBIOOp TOUKH U3
(uUrypsl Ha IIIOCKOCTH, U3
OTpE3Ka, U3 IyTH OKPYKHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3agaum Ha HAX0XKAEHUE BEPOSTHOCTEH B
OTBITaX, MPEJCTABUMBIX KaK BBIOOP TOUEK U3
MHOTOYTOJIbHUKA, Kpyra, OTPEe3Ka WA 1yTy
OKPYHOCTH, YHCJIOBOTO MPOMEXKYTKA

Ucnsitanus bepryim

Hcnertanne. Ycnex u Heynaya.
Cepus ucnpITaHuii 10 IEPBOTO
ycnexa. Mcnbitanust bepuymnm.
BeposiTHoCTH cOOBITHI B cepuu
UCIIbITaHUM bepHyun.
[IpakTuueckas pabora
«HcnbiTanus bepHymim»

OcBauBaTh NOHATHS: UCIIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCIIBITAHUHU (yCIIEX U HEyAaua), Cepus
VCIIBITAHWW, HACTYILJICHHUE IIEPBOr0 ycrexa
(Heynaum), cepus uctibITaHUl bepHyILIH.

Pemath 3ag1aum Ha HaX0KICHUE BEPOSITHOCTEN
COOBITUI B CEpUM UCTIBITAHUH 10 IEPBOTO YCIeXa,
B TOM YHCJI€ C TIPUMEHEHHEM (POPMYJIbl CYMMBI
FeOMETPUYECKOU IIPOTrPECCUM.

PemaTe 3a1a4m Ha HAXOXKICHUE BEPOSTHOCTEN
AJIEeMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOXKIEHHE BEPOSITHOCTH
ONPEEICHHOIO YUCJIa YCIIEX0B B CEpUU UCIIBITAHUN
bepnymm.

N3yuyaTs B X011€ NPpaKTH4eCKOH padoThI,
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B TOM YHCJI€ C TOMOIIbIO ITU(POBBIX PECYPCOB, CBOMCTBA
BEPOSTHOCTH B CEPUM UCIIBITaHUN bepHymn

Crnyuaiinas BeMYMHA

CnyyaiiHas BeIM4rHa U

pacnpeneneHne BEpOSITHOCTEM.

MareMaTHnuecKoe OXKUIaHuE U
JTUCTIEPCUS CITyYaUHOU
BeJMYMHEL. [ Ipumepsr
MaTeMaTUYeCKOro OXKUIAHUS
KaK TEOPETUYECKOTO CPEIHETO
3HAYCHUS BEJIMUUHBI.
[TousTre 0 3aKkOHE OOJIBIIHNX
yucen. M3mepenue
BEPOSATHOCTEN C IIOMOLIBIO
yacTtoT. [[pumenenue 3akoHa
OOJIBIIIUX YUCET

OcBOMTH MOHATHSA: CITy4allHAS BEIIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIpEICICHNE
BEPOSTHOCTEM.

HN3yuathb 1 00Cy:KIaTh IPUMEPHI TUCKPETHBIX

Y HETIPEPBIBHBIX CIIyYalHBIX BEIUYHUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABLINECS

B KypC€ CTATUCTUKH ), MOJIETIbHBIX CIIyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHbIMHU OIBITAMU
(6pocanue MOHETBI, HTPAJIBHOM KOCTH, CO CIyYalHBIM
BBIOOPOM H T. T1.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUJIAHHE
CJIy4alHOU BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIoT JMCIIEPCUN YUCIIOBOTO Habopa.

PemiaTe 3a7a4m Ha BEIYMCIIEHHE MAaTEMAaTUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aiiHON
BEJIMYUHBI 110 33JaHHOMY PaCIpPEICIICHUIO, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESIMU.

3HAKOMUTBHCSH C MATEMATUYECKUM OKUIAHUEM

Y IMCIIEPCUEH HEKOTOPBIX pacCIpeeIeHUH, B TOM
YUCJIE PACTIPENCIICHHS CIIyYalHOW BEJIMYUHBI «YUCIIO0
YCIEXOB» B CEPUU UCIIBITAHUN bepHyn.
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N3y4yaTh 9acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJIINYMHY.
3HAKOMUTBLCS C 3aKOHOM OOJIBITINX YHcel (B hopMme
bepuymn): mpu OONBIIIOM YUCIIE OMBITOB YAaCTOTA
cOOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

PemaTh 3ag1aum Ha U3MEpPEHUE BEPOATHOCTEN

C TIOMOIIBIO YaCTOT.

OO0cy:xaaTh pojib 3aKOHA OOJIBIITUX YUCE

B 000CHOBAaHMUHU YaCTOTHOTO METO/1a U3MEPEHUS
BEPOSITHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIINX YKCET KaK MPOSIBICHUE
CTATUCTUYECKON YCTONYMBOCTH B M3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YUCEI B IPUPOJIE
U B )KU3HU YEJIOBEKa

O0600111eH1Ee, KOHTPOJIb 10 [IpeacraBneHue naHHBIX. IHoBTOPATH U3yUYEHHOE U BHICTPAUBATH CHCTEMY
OnuncarenbHas CTATUCTHKA. 3HAHUMU.
BeposiTHOCTB citydaitHOTO Pemath 3a1auu Ha IPEICTABICHUE U OMHUCAHNE
CcOOBITHS. DIEMEHTHI JIAHHBIX.

xoMOuHaTopuky. CiydaiiHele | Pemiarh 3a]a4M Ha HAX0XKIEHUE BEPOITHOCTEN
BCIIMYHHBI M PaCHIPCACICHUA COOBITHI, B TOM YHCJIC B OMBITaxX

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH,
BEPOSTHOCTEH OOBEAMHEHUS U TIEPECCUCHUS
COOBITUM, BBIYUCIIATH BEPOSITHOCTH B OIBITaX

C CEpUsIMU CIIyYalHbIX UCIIBITAHUN

OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 110 KTACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O OBIIET'O
OBPA30BAHUSA U SJIEMEHTOB COAEP KAHUSA ITO MATEMATHUKE

B denepalbHBIX W PErMOHAIBHBIX TPOIECAYpax OICHKH KayecTBa OOpa30BaHHS
UCIIOJIB3yeTCs TMepedcHb (Koau(UKaTop) pachpeeiCHHBIX MO KiaccaM IPOBEPSIEMBIX
TpeOOBaHMIA K Pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOT'O
00111eT0 00pa30BaHUA U PJIEMEHTOB COJIEPKAHUSI IO MaTEMAaTHUKE.

5 KJIACC

IIpoBepsieMble TpeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM 00pa3oBaTe/IbHOIM
MPOrpaMMblI

Kon IIpoBepsieMbie peAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3ynbTara
1 Yucna v BBIYUCIEHUS
1.1 [lonnmars 151 NIPaBAJIBHO YIOTPEOIIATH TEPMUHBI,

CBA3aHHBIC C HATYpPaJIbHBIMH YHCIIAMH, OOBIKHOBECHHBIMH 1 JACCATHYHBIMUA

1.2 CpaBHMBATE W yINOPSANOYMBATHE  HATYPAIBHBIE  YMCIIA,
CpaBHHUBATH B IPOCTEUIINX ClTydasiX OOBIKHOBEHHbIE JPOOH,

1.3 COOTHOCHUTH TOYKY Ha KOOPIMHATHOMN (4MCITOBOM)
NPSIMOM C COOTBETCTBYIOLIMM €/ YUCJIOM U U300paxkaTh
HATypaJbHbIC YMCIIa TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOI

1.4 Bemonssate  apudmernueckue OEHUCTBUSL € HATypalbHBIMU
YyuciamMH, ¢ OOBIKHOBEHHBIMU APOOSIMU B TPOCTEUILNX CITydasiX

1.5 BEIMONHSTE IPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUN
1.6 OKpyIJISITh HATypAJIbHBIE YHCIIA
2 Perienne TeKCTOBBIX 3a1a4
2.1 Pemarh TekcToBbIE 3a1a4u apU(PMETUYECKUM CIIOCOOOM U C TOMOLIBIO

OpraHU30BaAHHOI'0 KOHCYHOI'O Hepe6opa BCCX BO3MOXHBIX BApHAHTOB

2.2 Pemniatn 3a1a4H, COZEpIKaILe 3aBHCHMOCTH,
CBSI3BIBAIOILIVIE BEJIMUMHBI: CKOPOCTh, BpeMs, paccTosiHue,
1IcHa, KOJIMYECTBO, CTOMMOCTD
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2.3

Hcnonp30BaTh KpaTKWE 3alCH, CXEMBbI, TaOIHUIIbI, 0003HAYEHUS TIPU
pEIICHUN 3a/1a4

2.4

[Tonb30BaThCS OCHOBHBIMHM €IMHHMIIAMH H3MEPEHUsS: IIEHbI, MAacChl,
paccTosiHus, Bp€MEHH, CKOPOCTH, BBIPAXKATh OJHU €TUHUIIBI BEIIMYUHBI
yepes Ipyrue

2.5

W3Bnekars, aHaJIM3UPOBATh, OLIEHUBATH MH(pOpMAIHIO,
NOpEJICTaBICHHYI0O B  Tabiuue, Ha CTOJ0YaTod  JuarpaMme,
MHTEPHPETUPOBATh MPEICTABICHHBIE JAaHHBIE, UCIIOJIb30BATh JTAHHbBIC
IIPYU pELICHUU 3a]a4

HaFHHI[HaH reoMeTpua

3.1

[lonp3oBaThcst T COMCTPUYCCKUMHA  IIOHATHAMH: TOYKaA, IIpsAMasd,
OTPC30K, JIY4, YIOoJI, MHOT'OYT'OJIBHHUK, OKPY>KHOCTb, KPYT'

3.2

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXAIOIIETO MHUPA, HMEIOIINX
dbopMy U3YUEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YriaMH: BeEpIIMHA
CTOpPOHA; C MHOTOYT'OJIbHUKAMU: yToJI, BEpIIMHA, CTOPOHA, JUATOHAJIb; C
OKPYKHOCTBIO: PaINyC, TUAMETP, LIEHTP

3.4

N300paxxkath U3y4yeHHbIE TeOMETpUUEeCKue (PUTypbl HA HEJTMHOBAHHOM
U KJIeTYaTol OyMare ¢ MOMOILBIO LIMPKYJIS U JIMHEUKU

3.5

Haxomute MIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHUEM C
IIOMOILBIO JIMHEHMKHU, CTPOUTH OTPE3KM 3aJaHHOW JJIMHBI; CTPOUTH
OKPY>KHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB MPAMOYTOJbHUKA, KBaJpaTa
JUISL KX TIOCTPOCHUS, BBIYUCIIEHUS TUIOLIAN U IIEpUMETPA

3.7

Bbruucnate nepuMeTp U miomaab KBaapara, IpsMOyrojibHUKa, Guryp,
COCTaBJICHHBIX M3 MpPSIMOYTOJIBHUKOB, B TOM uyucie ¢uryp,
M300pakKeHHBIX Ha KJIeT4aTo Oymare

3.8

[Tonp30BaThCsi OCHOBHBIMM MCTPHYCCKMMH CIWMHHIIAMH HN3MCPCHUA
JJIMHBI, TUIOWIAAW; BBIPpAKATh OJAHN CAVMHUIBI BEJIMYNHBI YCPC3 IPYTUC

3.9

PacrioznaBaTh mapasmienenures, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, U3MEPEHUSA, HAXOIUTh H3MEPEHUS
napajienenuneaa, Kyoa

3.10

Beraucisate  o0bemM  ky0Oa, mapaiieNnienurena 1o 3aJlaHHBIM
U3MEPEHUSM, ITOJIb30BaThCS CAMHUIIAMHA H3MEPEHHS 00beMa

3.11

Pemats Hecl1OXXHBIC 3aJla4y Ha UBMCPCHUEC r’COMCTPHUUICCKUX BEJINYNH B
IMPAKTHYCCKUX CUTyalluAX
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IIpoBepsiemMble 3J1eMeHThI COAEPKAHUS

Kon [IpoBepsiemMblii 37IEMEHT COAEPKAHUS

1 HatypanbsHble uncna u HyJb

1.1 HatypansHnoe uwmcno. Psn matypampabix umcen. Yucno 0. M3oOpaxkenwue
HaTypaJbHBIX YHCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MIPsIMOI

1.2 [TosunnonHas cucrtema cuucieHus. Pumckas Hymepauus. Jlecaruunas
CHUCTEMA CUUCIICHUSA

1.3 CpaBHEHHE HATYpaJIbHBIX YHCEJI, CPABHEHUE HATYPAJIBHBIX YHCE C HYJIEM.
OxpyriieHHE HaTypaJIbHBIX YUCET

1.4 CnoxeHue, BbIYMTAHHUE, YMHOXEHUE U JICJICHHUE HaTypajbHBIX YHCEIL.
CBOWCTBO HYJIS MPHU CIIOKEHUH, CBOMCTBA HYJIS U €IMHUILIBI IPU YMHOKCHUH.
[lepemecTUTEIPHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEeIbHOE CBOUCTBO (3aKOH) YMHOXKEHUS

1.5 Hcnonb3zoBanue OyKB /st 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB aprU(pMETUUECKUX JTEUCTBUI

1.6 Jenutenu W KpaTHble 4uCla, pa3jiokeHUe Ha MHoxutenu. [IpocTeie u
cocraBHble uncha. [ Ipusnaku nenmmoctn Ha 2, 5, 10, 3, 9. [lenenue ¢ ocratkom

1.7 CreneHb C HaTypajbHBIM IOKa3aTelieM. 3allliCh YHUCIAa B BUIE CYMMBI
pa3psAIHBIX CIaraeMbIX

1.8 HucnoBoe BbIpakeHHE. BbplUKCIEHWE 3HAYEHUN YHCIIOBBIX BBIPAXKCHUM,
MOPSAIOK BBINOJHEHUS JACHUCTBUU. VICcronb30BaHME TMpH BBIYUCICHUSAX
MEPEMECTUTENILHOTO U COYETATEIBLHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHUS, pACTIPEAECTUTEIBHOTO CBOMCTBA YMHOXKEHUS

2 Hpobu

2.1 [IpencraBienne o Japobu Kak cmoco0e 3amuch  YacTH  BEIWYHHBI.
OObikHOBEeHHBIE ApoOu. [IpaBunbHbIe U HempaBWiIbHbIE ApoOu. CMmenraHnHas
Ipo0b, TPEACTABICHUE CMENIaHHOW JApOoOH B BHUJE HEMPABWIHHOW ApOOU U
BBIJICJICHUE IIEJIOM YacTH 4YHClia M3 HEMpaBWIBHOW apoOu. M3oOpaxeHue
npoOei ToOukaMu Ha YUCIIOBOM MpsIMOi

2.2 OcHoBHOe cBoiicTBO apobu. CokpamieHue apooOeit. IlpuBenenue apobu K
HOBOMY 3HameHaTeno. CpaBHEHUE Apooeit

2.3 CnoxxeHue W BBIYMTAHHWE JpoOed. YMHOXEHHWE U JieJieHHe JapoOeH,
B3aMMHO-00paTHbIE ApoOu. HaxokaeHue yacTu 1enoro M IeJoro Mo €ro

2.4 Hecstuunas 3anuch apoOeit. [lpencraBnenue ASCATUYHOW APOOW B BUJC
OOBIKHOBEHHOH. M300pakeHne AecITHUHBIX ApOoOel TOUKaMH Ha YMCIOBOM
npsiMoil. CpaBHEHUE NECITUYHBIX IpoOei
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2.5 Apudmernueckue ACUCTBUS € JECATUYHBIMU JpoOsmu. OKpyrieHue
JECATUYHBIX ApoOeit

3 Pemenue TekCcTOBBIX 3a1a4

3.1 Perienre TeKCTOBBIX 3a/1a4 apu(METHIECKUM CIIOCOOOM

3.2 Pemenue norudeckux 3anad. Pemenue 3amau nepedopoM BCeX BO3MOKHBIX
BapHaHToB. lcnionp30BaHue Mpu penieHNH 3a/1a4 TaOJIHIl U CXeM

3.3 Pemenne 3amad, copepXalidx 3aBUCHMOCTH, CBSA3BIBAIOIINE BEIWYUHBL:
CKOPOCTb, BpEMs, PACCTOSHUE, IIEHY, KOJIWYECTBO, CTOMMOCTh. EIMHHIIBI
U3MEPEeHUS: MacChl, 00bEeMa, IICHbI, PACCTOSHUS, BpEMEHH, CKOpocTH. CBS3b
MEXIy STUHUTIAMA U3MEPCHHS KaXKI0U BETNINHBI

3.4 Perienrie OCHOBHBIX 3a/1a4 Ha JIpoOH

3.5 [IpencraBnenre JaHHBIX B BUE TaOJIUII, CTOJIOYATHIX JUATPAMM

4 Harnsinnast reometpust

4.1 Harnsgaesie mpenctaBieHus o (urypax Ha IUIOCKOCTH: TOYKA, MpsSMas,
OTPE30K, JIyd, yroJ, JOMaHas, MHOTOYTOJbHHUK, OKPY>KHOCTb, KPyT. YTOIL.
[IpsiMOM, OCTPBIN, TYIIOM ¥ PA3BEPHYTHIN YTJIbI

4.2 JInuHa oTpe3ka, METpUYECKUE €MHULIBI JIMHBL. JJIMHA JIOMAaHOU, IEPUMETP
MHOTOYTOJbHUKA. M3MepeHne u TOCTPOEHHE VYIJOB C  TOMOIIBIO
TpaHCTIOPTHpPA

4.3 Harnsinuele npencraBieHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIBHUK, KBaIPaT, TPEYTOJIBHUK; O PaBEHCTBE QUTYD

4.4 N3obpaxenne ¢uryp, B ToM umcie Ha kiertdatoi Oymare. Iloctpoenue
KOH(pUrypauuii U3 4Yacted MNpsMOH, OKPY)KHOCTHM Ha HEJIMHOBAaHHOU H
Kkieryatod Oymare. Vcnonb3oBaHWE  CBOMCTB CTOPOH W YIJIOB
IpSIMOYTOJIbHUKA, KBaipaTa

4.5 [Inomane MTPSMOYTONbHWKA ¥ MHOTOYTOJIBHUKOB, COCTaBICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJE (UTYp, M300paKEHHBIX Ha KJIETYATOH
Oymare. EnuHUIIBI H3MEpEHUs TIIOIIAAN

4.6 Harnsinabpie NPEICTaBICHUS 0 IPOCTPaHCTBEHHBIX durypax:
NPSIMOYTOJIBHBIN MMapajieNienure]i, Ky0, MHOrorpaHHukd. 3ob6paxkenue
NPOCTEHIINX MHOTOTPAaHHHMKOB. Pa3BepTkn Kyba W mapaiuieNenuneaa.
Coznanue Mojieniell MHOTOTpaHHUKOB (M3 OymMaru, poBOJIOKH, TUTACTUIIMHA U
JIPYTUX MaTepUasoB)

4.7 O0beM MPAMOYTOIBHOTO Mapajuienenumena, kKyda. EauHuiml usmepeHus

o0BbeMa
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6 KJIACC

IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM OCBOCHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMblI

Kon [IpoBepsiembie TpeAMETHBIEC PE3YIHTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeIbHON TPOTPAMMBbl OCHOBHOTO OOIIET0 00pa30BaHuUs
pe3ynbTaTa
1 Uwucna v BBIYUCIICHUS
1.1 3HaTh U IOHUMATh TEPMUHBI, CBA3aHHBIC C PA3IMYHBIMU BUAAMU YUCEN U

croco0aMM MX 3aluCH, MEPEXOAUTH (€CIh 3TO BO3MOXHO) OT OJHOMU
(bopMBI 3aMKCH Yucia K Apyrou

1.2 CpaBHHBaTB U YIHOpAOOYHMBATL MLCJIBIC YHCIIA, OOBIKHOBEHHBIE M
AJCCATHUYHBIC IIpO6I/I, CpaBHHUBATH YHUCJId OJHOT'O U PA3HBIX 3HAKOB

1.3 BeimonHATe,  codyeras  YCTHbIE W NHUCBMEHHBIE  NPHEMBI,
apu(pMeTHYecKue NEHUCTBHUS C HATypajdbHBIMU U LEJIbIMH YHCIAMHU,
OOBIKHOBEHHBIMU M JECATUYHBIMU JAPOOSIMH, MOJOKUTEIbHBIMA U
OTPULIATENBHBIMHU YUCIAMU

1.4 BrIunciaTh 3Ha4YEHUS YMCIIOBBIX BBIPAKEHUM, BBIIIOJIHATD IPUKHAIKY U
OLICHKY pe3yibTaTa BBIYMCICHUH, BBIIOJHATh MPEeoOpa3oBaHUs
YHUCJIOBBIX BBIPAXKEHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JEHCTBUN

1.5 OxkpyrasiTe 1enble 4YKClIa MW JECITHYHbIE JpoOH, HAXOIUTh
NPUOIMKEHUS YK CEll

1.6 COOTHOCUTBH TOUKY Ha KOOPAMHATHOM MPAMON C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pa)kaTh 4YMCJIa TOYKAMU HA KOOPAMHATHOM MPSIMOM,
HaxOJUTh MOAYJIb YUCIIA

1.7 COOTHOCUTh TOYKY B MPSAMOYrOJbHOW CHCTEME KOOPAWHAT C
KOOPJAWHATAMM 3TOU TOUKHU

1.8 OxpyrasTe T1eNble YHClIa W JIECITHYHBIE JpoOHM, HAXOIUTh
MPUOIMKEHUS YHCEIT

2 YucnoBble 1 OyKBEHHBIEC BHIPAXKECHUS

2.1 [TorumaTe U ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO CTEMEHU
YuClIa, HAXOIWUTh KBaaparT M KyO0 dYHCIa, BBIYUCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHUH, COACPIKAIUX CTCIICHH

2.2 [lonp30BaThCA NMPU3HAKAMH JEJIMMOCTH, PACKIIAbIBATh HATYyPaJbHBIC
YUCIIa Ha IIPOCThIE MHOKUTENH
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2.3 [Tonb30BaThCst MacITaboM, COCTABJIATH MPOMOPIIUU U OTHOILLICHUS

2.4 Hcnonb3oBaTh OyKBBI i1 OOO3HAUCHHMS 4YHCEI TMPH  3aIllUCH
MaTEMaTUYECKUX BBIPAXKEHUM, COCTABISATh OYKBEHHBIC BBIPAKECHUS U
(bopMyIIBI, HAXOIUTh 3HAUYCHUS OYKBEHHBIX BBIPAKCHUIN

2.5 HaxouTh Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA

3 Pemenue TekCTOBBIX 3a1a4

3.1 Periath MHOTOIIArOBbIE TEKCTOBBIE 337a4K apU(METUIECKUM CIIOCOOOM

3.2 Pemate 3amauu, cBsA3aHHBIE C OTHOLIEHUEM, MPOMOPLHOHAIBEHOCTHIO
BEJIMYMH, MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIE 3a/Jaud Ha ApOoOU U
TIPOIICHTHI

3.3 PemaTe 3agauun, coaepskaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYHHBIL:
CKOPOCTb, BpEMS, pacCTOsHUE, II€HY, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJUTEIILHOCTh,  BpeMsi, 00beM  paboThl,  HCHOIB3YS
apu(pMeTHYeCKue JCUCTBUS, OLEHKY, NPUKUIKY; TOJIb30BaThCs
eAMHUIIAMHU U3MEPEHUSI COOTBETCTBYIOIIMX BEITUYNH

3.4 CocTaBisaTh OyKBEHHbBIE BBIPAXKEHUS IO YCIOBUIO 337241

3.5 N3BrnexaTs MH(pOpMAIINIO, TPEICTABICHHYIO B Ta0IUIIaX, HA TUHEHHOM,
CTOJIOYATOM WJIM  KPYroBOM  Juarpammax, HWHTEPIpPETUPOBAThH
MPE/ICTaBIICHHBIE JaHHbBIC, UCTIOJIb30BaTh IAaHHbBIC TIPU PEIICHUH 33124

3.6 [IpencraBnate WHGOPMAIUIO C TIOMOIIBIO TaONHI], JHUHEHHOW W
CTOJIOUATOM AMarpaMm

4 Harnsanas reometpust

4.1 [IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXAIOIIETO MHPA, HMEIOIINX
dbopMy H3yYEHHBIX T€OMETPUUYECKUX TUIOCKMX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CHMMETPUYHBIX (PUTYp

4.2 N300pakath C TOMOIIBIO IUPKYJS, JHUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOW W KJeTyaTo Oymare M3y4yeHHbIE  IUIOCKHE
reoMeTpuyeckre GUrypsl U KOHOUTYpaLUA, CAMMETPUYIHBIC (PUTYPBI

4.3 [Tonb30BaThCS TEOMETPHUUSCKUMH TIOHATHSAMHU: PaBEHCTBO (uryp,
CUMMETpPHS;  HWCIIOJNb30BAaTh  TEPMUHOJIOTHIO,  CBS3aHHYIO  C
CUMMETpPHEI: OCh CHMMETPHUH, IIEHTP CUMMETPUU

4.4 HaxonuTh BEeIWYUHBI YTIIOB U3MEPEHHUEM C ITOMOIIBIO TPAHCIIOPTHUPA,

CTPOUTH YTJIbI 3aJaHHOU BETUYHMHBI, OJIB30BATHCS TP PEIICHUH 3a/1a4
rpagyCHOM MEpPOH YTJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIN, MPSIMOH,
Pa3BEPHYTHIA U TYIION YTJIbI
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BeluucnaTte  OuuHYy — JIOMaHOW,  NIEPUMETP  MHOTOYTOJIBHHKA,
4.5 IIOJIb30BAaThCS  €AWUHULIAMUA W3MEPEHMS JUIMHBI, BBIpAXaTb OJHU
€MHULIBI U3MEPEHUS JUIMHBI YepEe3 APyrue

HaXOI[I/ITB, HCITOJIB3Ys YCPTCIKHBIC MHCTPYMCHTBI, PACCTOSAHUSA: MCKIY

4.6 N N
ABYMsI TOYKaMHU, OT TOYKHU JIO IIPSAMOM, JJIMHY ITYTU Ha KBAJIPATHOU CCTKE

Boruncnsate miomans QUryp, COCTaBIECHHBIX M3 MPSMOYTOJIHLHUKOB,
MCIIONIb30BaTh pa3OueHne Ha MPSIMOYTOJbHHUKH, Ha PaBHbIE (PUTYPHI,

4.7 NOCTPaWBaHHUE [0 MNPSMOYTOJIbHUKA, TMOJIb30BaThCS OCHOBHBIMH
eIMHULIAMHA HM3MEpEeHMs] IUIOL[aAM, BBIpAXaTb OJHU CAUHULIBI
M3MEpEHUS TIOIAIN Yepe3 Apyrue

Pacno3naBaTh Ha MOJENAX W HM300pAKEHUSAX MHUPAMHUIY, KOHYC,
4.8 HWJIMH]P, HUCIOJb30BaTh TEPMHUHOJOTHIO: BEpIlMHA, peOpo, TpaHb,
OCHOBaHMeE, pa3BepTKa

4.9 N300pakaTs Ha KJIeTYaTOM OymMare mpsMOYTOJIbHBIN MMapasuieenume;]

410 Beluucnate  00beEM  NPSMOYTOJIBHOTO — Mapajuiefenunena, Kyoa,
' MOJIb30BaThCS OCHOBHBIMH €IMHULIAMH U3MEPEHUS 00BEMA

411 Pemiats HeclioKHBIE 3a]a41 HA HAXO0KJIEHHE TEOMETPUUYECKUX BETUINH

B IIPAKTUYCCKUX CUTYyaAllUAX

IIpoBepsieMble 3JIEMEHTBI COEPKAHUS

Kon [IpoBepsieMblii JIEMEHT COJEPHKAHUS
1 HarypansHbie uncna
1.1 Apudmernueckue JI€MCTBUS € MHOTO3HAYHBIMHM HaTypajbHBIMU
yucaamMy. YHUcioBble BBIPKEHUS, TIOPSZIOK JICVCTBHH,
UICTIOJIb30BAHUE ckoOoK. Mcrionb30BaHNe MPU BHIYUCICHUSX

NEPEMCCTUTCIIBHOTO 1 COUCTATCIIBHOI'O CBOMCTB CJIOKCHUS 1 YMHOKCHHA,

1.2 OxkpyriieHuE HaTypaJIbHBIX YUCET

1.3 JlenuTenu v KpaTHBIC YKCIa, HAUOOJIBITHI OO ISTUTEIh 1 HAUMEHBIIICe
oO1ree kpaTHoe. [lenmrMMoCcTh CyMMBI B IPOU3BEICHMUSI

1.4 Jlenenue ¢ ocTaTkom

2 Hpobu

2.1 OObIKHOBEHHast JpoOb, OCHOBHOE CBOMCTBO JIpOOHM, COKpalllEHHUE
npobeit. CpaBHEHUE U yHOpsiI0UMBaHue Apooei

2.2 Pemenne 3a1a4 Ha HaX0KACHUE YACTH OT 1[EJIOT0 U IEJIOTO 10 €ro YacTH.
JpoOHOE Yucio Kak pe3yJbTat JIeIeHUs
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2.3 [IpencraBienne npecATHYHOW JpoOM B BUAEC OOBIKHOBEHHOW IpoOU U
BO3MOXKHOCTh MPECTABICHUSI OOBIKHOBEHHOM APOOU B BUJIE NECATUYHON

2.4 Hecatnunple apoOM W MeTpUuecKas cucteMa wmep. ApudmMeTHYecKue
JEUCTBUSL U YHUCJIOBBIE BBIPAKEHUA C OOBIKHOBEHHBIMH U JIECSITHUYHBIMU
JTpOOSIMU

2.5 |Orvourenue. JleneHue B JaHHOM OTHOLIEHWHM. MaciuTa®, IPOIOPLUS.
[IpuMeHneHne nponopuni Py PELIEHNN 3a1a4

2.6 [TonsiTue mporieHTa. BhranciaeHue mporeHTa OT BETWYHHBI U BEJTMUUHBI 110 €€
IpoIEeHTY. BripakeHne mporeHToB IecATHUHbIME ApoOsmu. Pemenne 3amau
Ha TIPOIICHTHI. BeIpakeHne OTHOIICHUS BEJTUYHMH B TIPOIEHTAX

3 [TonoxuTenbHbIC U OTPUIIATEIBHBIC YUCITA

3.1 [TonoxuTenbHble U OTpUIlaTeNbHbIe uncna. Llensie yucna. Moaynb uucia,
reoMeTpuyecKas WHTepHpeTanus Moayis uucia. M3o0paxkenue uncen Ha
KOOPJIMHATHOM NpsiMoii. YncnoBbie mpomMexxyTku. CpaBHEHUE YK CEll

3.2 ApudmMernueckue JCHCTBUS C TIOJIOKUTCIBHBIMA M OTPUIATCILHBIMHU
YHCIIaMU

3.3 [IpsiMmoyroJibHasi cucTeMa KOOPAMHAT Ha MmIockocTu. KoopanHaTel TOUKK Ha
miockocT, abciucca W opauHata. I[locTpoeHune Toduek M Guryp Ha
KOOPJAMHATHOU MJIOCKOCTH

4 ByKkBEeHHbBIE BBIPAKEHUS

4.1 [Ipumenenne OyKB I 3amMCH  MaTEMaTUYSCKUX  BBIPOKCHUH W
npemsoxkennii.  CBolicTBa  apud@meTnueckux  AecTBUM. BykBeHHBIE
BBIPQKCHHUSI U YMCIIOBBIC TIOJICTAHOBKU. byKBEHHBIE paBEHCTBA, HAXOXKICHHE
HEU3BECTHOTO KOMIIOHEHTA

4.2 ®opmysl, hopMyIbl IEpUMETPa U IUIOMIAAN MPSMOYTOJIbHUKA, KBajpaTa,
o0beMa napajuiesenurena u Kkyoa

5 Penrenue TekcTOBBIX 3a1a4

5.1 Pemenue TekCcTOBBIX 3a/1a4 apu(METHIECKUM CIIOCOOOM

5.2 Pemenne normueckux 3anad. Pemenue 3agau nepebopoM Bcex BO3MOKHBIX
BapUAHTOB

5.3 Pemenne 3amad, comep)kKamux 3aBUCHMOCTH, CBS3BIBAIOUINX BEIWYUHBL:

CKOpPOCTBL, BpCMm1, pacCTosgAHHUC, ocHa, KOJINYCCTBO, CTOUMOCTBD,
IMPOU3BOJUTCILHOCTL, BPEMA, 00BeEM pa6OTBI. E)II/IHI/II_IBI HN3MCPCHHA. MACCHI,
CTOMMOCTH, PACCTOSAHHUSA, BPEMCHH, CKOPOCTH. CBs3b MCXKIYy CAMHHULAMH
HN3MCPCHUA K&)K,Z[Oﬁ BCIIMYNHBI
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54 Pemenue 3aJlad, CBsA3dHHBIX C OTHOIICHHEM, IMMPOIOPLHUOHAIBHOCTBIO
BCJIMYUH, ITPOLCHTAMHU,; PCIICHNUC OCHOBHBLIX 34144 Ha I[pO6H N ITPOICHTHI

5.5 OneHka W NpPUKHUAKA, OKpyriieHue pesyibTaTa. CocTaBiieHHe OYKBEHHBIX
BBIPKEHUI 110 YCIOBUIO 33/1aUU.

5.6 [IpencraBnenne MaHHBIX C TOMOIILI0 TaOIUIT W auarpamMm. CtonOdateie
auarpamMmbl. UTeHHE KPYTOBBIX AHarpamMm

6 Harnsanas reomerpust

6.1 Touka, mnpsAmas, OTPE30K, Jyd, YroJ, JIOMaHas, MHOIOYI'OJIbHUK,
YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTb, KPYT

6.2 B3anMmHOe pacnoyioke€HHe ABYX NPSMBIX Ha IUIOCKOCTH, NapajlielibHbIC
npsiMbIe, IEPIEHANKYIJISIPHBIE TIPSIMbIC

6.3 N3mepeHne pacCTOSHHI: MEXIy ABYMS TOYKAMH, OT TOYKH JI0 TPSMOMU,
JUTMHA MapuIpyTa Ha KBaJpaTHOM CeTKe

6.4 W3mepeHre 1 NOCTPOEHUE YTIIOB € MOMOIIBIO TPAHCIIOPTUPA

6.5 Buael TpeyroibHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIM, TYNOYTOJbHBIM,
paBHOOEAPEHHBIN, pABHOCTOPOHHUI

6.6 YerbipexyroigbHUK. [IpsIMOYroiapHUK, KBaJpaT: HCIIOJIb30BAHUE CBOWCTB
CTOPOH, YIJIOB, TMAarOHAJIEH

6.7 N300paxkenne reomeTpuueckux GUTyp Ha HEJIMHOBaHHOM Oymare cC
UCIIOJIb30BAaHUEM  LUPKYJS, JIMHEWKH, YrOJIbHHUKA,  TPaHCIOPTHUpA.
[TocTpoenus Ha kieT4aTon Oymare

6.8 [lepumeTp MHOTOYTOJIBHUKA

6.9 [TonsiTue momaau GUrypsl, €IMHUALIBI K3MepeHus iomaay. [Ipubmkennoe
U3MEpeHue momaau Guryp, B TOM YMCJIE Ha KBaJpaTHOU CETKe

6.10 |IIpubnmxkeHHOE U3MEpPEHUE NJTMHBI OKPYKHOCTH, IJIOIIAIU Kpyra

6.11 |Cummerpusi: UeHTpaibHas, oceBas ©  3epkaibHas. [locTpoeHue
CUMMETPUYHBIX PUTYD

6.12 |Harmsgusie MpEACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajienenunen, Ky0o, mpusmMa, mupamMuaa, KOHYC, MIIUHID, map u cdepa.
N3o00paxkenne  mpocTpaHCTBeHHBIX  (uryp.  Ilpumepsl  pa3BepTok

MHOTOTPAaHHHUKOB,  UWJIWHIApa W  KoHyca. Co3maHue — mojenei
MPOCTPAHCTBEHHBIX GUTYyp (M3 OyMaru, MPOBOJIOKH, MJIACTHIIMHA U JPYTUX
MaTepuaioB)

6.13 |[lonsatre oObeMa, eIMHUILI H3MEpeHUs oO0beMa. OO0BEeM MPSIMOYTOJBHOTO
napajuienenumnena, kyoa
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7 KIIACC

IIpoBepsiemble TPeOOBaHUSA K pe3y/JbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMsl

Kon [IpoBepsieMble MPEIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHUs
pe3ynbTaTa
1 Uwucna v BBIYUCIICHUS
1.1 Breinmonuate, coueras  YCTHbIE W MNHUCHBMEHHBIE  MPHUEMBI,

apI/I(I)MeTI/I‘-ICCKI/Ie I[@IZCTBPIH C pallMOHAJIbHBIMHU Y CJIaMHU

1.2 HaXOIII/ITB 3Ha4YCHUA YU CJIOBBIX BBIpEDKGHPIﬁ, IMIPUMCHATDH
p33H006p33HBI€ CITOCOOBI H IIPUCMbI BBIYHCJICHHA 3HAYCHUM IIpO6HI>IX
BBIpﬁ)I(GHPIﬁ, COACPIKAIIINX OOBIKHOBEHHBIEC U ACCATHYHBIC IIpO6H

1.3 [lepexogute OT oOAHOM (OpMBI 3amMcH 4YHMCENl K JpYyrou
(mpeoOpa3oBbIBaTh  AECCATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEUHYIO
JECATUYHYIO IPOOB)

1.4 CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIC YUCTIA
1.5 OKpyrJsITh Uncna
1.6 BbINONHATS NPUKUAKY U OLUEHKY pPe3yJibTaTa BBIYMCIEHUH, OLEHKY

3HAYEHHI YHUCIIOBBIX BHIPAKECHUMN. BBIMOIHATE JEUCTBUS CO CTETICHAMU
C HAaTypaJbHbIMU MTOKA3aTEISIMU

1.7 [IpumMeHATs TIPU3HAKU JEIMMOCTH, PA3J0XKEHHE HAa MHOXUTEIN
HaTypaJbHbIX YNCEI

1.8 Pemlatb  mpakTUKO-OPMEHTHPOBAHHBIE  3aJayd, CBS3aHHBIE  C
OTHOILLIEHHEM BEJINYVH, PONOPLUHOHAIBHOCTHIO BEJINYVH,
MIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YIbTAThl PEIICHHUS 3a7ad C
Y4ETOM OTPAaHMYEHHH, CBSI3aHHBIX CO CBOMCTBAMM PAaCCMATPUBAEMBIX

00BEKTOB
2 Anrebpandeckue BhIpaKCHUS
2.1 Hcmonp30BaTh  alreOpanyecKkyr0o TEPMHHOJOTHIO W CHMBOJIHKY,

IPHUMCHATH €€ B ITPOLIECCCE OCBOCHUA y‘l€6HOFO MaTcpuaia

2.2 Haxonuth 3HadeHWsT OYyKBEHHBIX BBIPAKCHUM TpU  3aJaHHBIX
3HAYCHHUSIX TIEPEMEHHBIX

2.3 BremonHaTe mpeoOpa3oBaHMsl LENOr0 BBIPAKEHHS B MHOTOWIECH
NPUBEICHUEM ITOI00HBIX CITaraeMbIX, PACKPBITHEM CKOOOK
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2.4 BBINONHATE YMHOKEHHE OJJHOUYJICHA Ha MHOTOUYIEH U MHOTOYJIEHA Ha
MHOTOYJICH, MPUMEHATh (GOpMyJbl KBajpaTra CyMMbl U KBajpara
pasHoCTH

2.5 OCYILECTBIIATE PA3JI0KEHUE MHOIOUIEHOB HA MHOKUTEIN C TIOMOILBIO
BBIHECEHUS 332 CKOOKU OOIIET0 MHOKHUTEIIS, TPYIITUPOBKU CIIaraeMbIX,
IpUMEHEHHUs (OPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6 [TpumeHsaTh Mpeodpa3oBaHKs MHOTOUJICHOB ISl PEIICHUS Pa3IMYHBIX
3a]1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 pEaTbHON MPAKTUKH

2.7 Hcnonb30BaTh CBOMCTBA CTENEHEN € HATypalbHBIMHU IIOKAa3aTeNsMH
JJ1s1 TpeoOpa30oBaHuUsl BRIPAKECHUI

3 VYpaBHEeHUs U HEpaBEHCTBa

3.1 Pemlare nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, NPHUMEHSA
IpaBHia EPEexXo/ia OT UCXOTHOTO YPAaBHEHHSI K PAaBHOCUIBHOMY €MY.
[TpoBepsTh, SIBIAETCS JIM YUCIIO KOPHEM YpaBHEHUS

3.2 [lpumeHsTs Tpaduueckue METOABI MPU PEIICHUH JIMHEHHBIX
yYpaBHEHHIA U UX CUCTEM

3.3 [TonOGupaTe npuUMepsl ap YKUCEN, SIBISIOIIMXCS PEIICHUEM JIMHEHHOTO
ypaBHEHHUS C ABYMSI IEPEMEHHBIMU

3.4 CTpouTh B KOOPAMHATHOM MIOCKOCTH IpadUK JIMHEHHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMHU; TOJB3YICh I'padUKOM, MPUBOIUTH MPUMEPHI
pelleHus: ypaBHEHUS

3.5 PemaTh cucTeMbl ABYX JIMHEHHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH, B
TOM 4YHuclie Tpaduuecku

3.6 CocTaBnaTh U peuiaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUH MO YCIOBHUIO 331a4l, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJla4yM MOJy4EeHHBII pe3ynbTart

4 Koopnunate! u rpadpuku. yHkumu

4.1 N300pakarh Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAMHATAM, Jy4H, OTPE3KH, HWHTEPBaJbl, 3alUCHIBATH
YHCIIOBBIE TPOMEXYTKH Ha alNreOpandeckoM s3bIKe

4.2 OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 10 3aJaHHBIM
KOOpAMHATAM

4.3 Crpoutsb rpaduku JIuHeWHbIX QyHKIME. CTpoUTh rpa@uK GyHKIUU Y =

X
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4.4

OmnuceiBaTh ¢ MOMOIIBIO (YHKIUI H3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHE, IIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTEIBHOCTD, BpeMsi, 00beM paboThI

4.5

HaXOI[I/ITB 3HA4YCHUC (b}’HKHI/II/I I10 3HAYCHHIO €C apTryYMCHTA

4.6

[Tonumate rpaduyeckuil cmoco0 TPEACTaBICHUS U aHaIu3a
uHbOpMaIlMK, HW3BJIEKaTh W HHTEPIPETUPOBATH UHGOPMAIUIO U3
rpauKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH

BCPOHTHOCTI) N CTAaTUCTHUKaA

5.1

Yurate nHbOpMALINIO, TIPEACTABICHHYIO B Ta0IHIIAX, HA TUarpaMMax,
NPEACTABIATh JaHHBIC B BHIE TaOJMI, CTPOUTh JIUArPaMMBbI
(cTosIOMKOBBIE (CTONOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM

5.2

OnuceiBaTh H HHTCPIIPCTUPOBATL PCAJIBHBIC YHCIOBBIC OAdHHBIC,
IMpCaACTAaBJICHHBIC B Ta6JII/II_IaX, Ha JuarpaMmax, Fpa(bI/IKaX

5.3

Hcnonp3oBaTh JIIA OIINCaHuA JaHHBIX CTaTUCTHUYCCKHC
XAPAKTCPUCTHUKH: CPCIAHCC apI/I(bMGTI/I‘IeCKOG, MCAHaHa, HauOOJIbIIEE U
HAUMCHBIICC 3HAUCHUA, pa3Max

5.4

HNmeth npencraBieHue O CIIy4alHOW M3MEHYMBOCTH Ha IIPUMEPAX IICH,
(GU3NYECKUX  BEIMYMH, AaHTPOIIOMETPHYECKUX JIaHHBIX, HMETh
MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH

['eomeTpus

6.1

Pacrio3naBaTh M3y4eHHBIE T€OMETPUUYECKUE (PUTYPBI, OMPENENITh HX
B3aMMHOE PAaCIOJIOKEHHE, HU300paKaThb TE€OMETPUYECKUE (QUTYPHI,
BBITIOJIHATh YEPTEKU MO YCIOBUIO 3adaud. M3MepsTh nuHElHble U
VIJIOBBIE BEJIMYMHBI. Peliath 3a1aun Ha BBIYUCIECHUE JJIMH OTPE3KOB U
BEJINYMH YTJIOB

6.2

Jlenath rpyOyr0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peaNbHOM JKU3HU, Pa3MEpPOB TMPUPOIHBIX O00BEKTOB. Paznmmuarth
pa3Mephl 3TUX OOBEKTOB IO TOPSAIKY BETUIHHBI

6.3

CTpouTh 4yepTeXKHU K TEOMETPUYECKUM 3a/1a4aM

6.4

[Tonp30BaTbCs MpU3HAKAMKU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIB30BATh
MPU3HAKU ¥ CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB MPH PEIICHUN
3aga4

6.5

HpOBOI[I/ITI) JJOTHYCCKHEC pacCyKaACHUA C HCIIOJIb30BAHHUECM
IrCOMCTPHUUCCKHUX TCOPCM

6.6

[lons3oBaTbCs IIPU3HAKAMHU pPaBEHCTBA IIPSAAMOYTOJIBHBIX
TPEYTOJIBbHUKOB, CBOMCTBOM MEIWAHbI, ITPOBEACHHOM K THIIOTEHY3€
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUHA T€OMETPUYECKUX 3a1a4
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6.7

OnpenensaTe MapaieabHOCTh MPSAMBIX C MOMOILBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU ceKkylas. OnpeaensTh napamuieIbHOCTh MPSMBIX C
MIOMOIIBIO PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM MPSIMOMN 10 TOUEK
JIPYrou npsMoun

6.8

Pematsp 3aJa4H Ha KJIE€TYaTON 6yMare

6.9

[TpoBOAMTH BBIUMCIECHHUS W HAXOJUTh YHCIOBbIE U OYKBEHHbIE
3HAYECHUS YITIOB B TCOMETPUYECKUX 3a/1a4ax C UCIIOIb30BAHUEM CYMMBI
YIJIOB TPEYTOJBbHUKOB W MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
OOpa30BaHHBIX TPU TMEPECCYCHUU [JIBYX NapaUICTbHBIX MPSIMBIX
cekyllen. Pemars npakTryecKkue 3a1a4yn Ha HaX0XKIACHUE YTIIOB

6.10

Bitaziets MOHATHEM I€OMETPUYECKOTO MECTA TOYEK. Y METh ONPEAEIIATh
OMCCEKTpPHUCY yIJla W CEPEIUHHBIN MEPHEHANKYISIP K OTPE3KYy Kak
T€OMETPUYECKHUE MECTA TOUYEK

6.11

@opMynupoBaTh OIPEIAEICHUs OKPYKHOCTM M Kpyra, XOpAbl U
IUaMETpa OKPYXKHOCTH, IIOJIb30BAaTbCs MX CBOWCTBAMHU. YMETh
IIPUMEHSITH 3TU CBOMCTBA IIPU PEIICHUH 33134

6.12

Brnagers noHATHEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMETh HaXoAWTh €€ IeHTp. [lonb3oBaThCs (akTamMu O TOM, YTO
OMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MIEPECEKAIOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEpPEIUHHBIE MEPHEHIUKYISPbl K CTOPOHAM TPEYroOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagers mnoOHsATHEM KacaTeIbHOW K OKPYXKHOCTH, IIOJIb30BaThCs
TEOPEMOM O TIEPIECHAUKYJSPHOCTH KacaTellbHOM W paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

[Tonp30BaTbCAd MPOCTEUIIMMH T€OMETPUYECKUMH HEPABEHCTBAMM,
IMOHUMATh UX MPAKTUYECKUN CMBICII

6.15

[IpoBOAUTE OCHOBHBIE TE€OMETPUUYECKUE MOCTPOCHUS C IMOMOIIBIO
HUPKYJISI U TUHEVKA

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon IIpoBepsieMblii 3JIEMEHT COAEpPKAHUSA
1 Yuca v BBIYUCIICHUS
1.1 JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEXO OT OJHON (POPMBI 3amUCH

npoOeit k apyroil. IloHsTHE palMOHANBHOTO YHKCIA, 3alKCh, CPAaBHEHHUE,

YHOPAJOYUBAHUC PAIHMOHAJIBHBIX YU CCII
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Apudmernyeckre ACUCTBUS C pPALMOHATIBHBIMU YuciaMu. Perenue
3a7a4 U3 peaibHOM MPaKTUKKU Ha YacTH, Ha IpoOu

CremeHp ¢ HaTypalbHBIM  IIOKa3aTeJIEM:  OIPENEIICHUE,
npeoOpazoBaHKE BHIPAKEHUN HA OCHOBE OMPEICIICHNUS, 3aMTUCh OOJBIINX YUCEI

[TponeHTshI, 3aMKcCh TPOLIEHTOB B BHUJIE IpOoOU U IpOOU B BUJIE€ MIPOIIEHTOB. Tpu
OCHOBHBI€ 3aJ1a41 HA MPOLICHTHI, PEIICHUE 33/1a4 U3 PEATIbHOW MPAKTUKHU

HpI/IMGHeHI/IC IIPHU3HAKOB JCIIMMOCTH, PA3IOKCHUC Ha
MHOKUTCIIM HATYPAJIIBHBIX YU CCJI

PeanbHbIC 3aBUCUMOCTH, B TOM YHucCJjiC ImpsamMasn 141 06paTHa;1
IIPOIIOPHIUOHAIIBHOCTHU

2 Anrebpanyeckue BhIPaKCHUS

2.1 [lepemeHHbBIE, YUCTOBOE 3HAUECHUE BHIPAKEHHS C TIEpEMEHHOM. JlomycTuMbIe
3HAYCHUS TIEPEMEHHBIX

2.2 [IpencraBieHde  3aBUCUMOCTH — MEKIY  BEIMYMHAMUA B BHJIE
dbopmyibl. Beraucnenus no gpopmynam

2.3 [peobpazoBanme OyKBEHHBIX BBIPKCHHH, TOXKICCTBEHHO
PaBHBIC BBIPAKCHHUS

2.4 CBONCTBA CTENIEHU C HATYPAIBHBIM MMOKA3aTEIEM

2.5 OnHousneHsl U1 MHOTOWIEHBI. CTeneHb MHOrousIeHa. Clo)KeHe, BbIUnTaHHe,
YMHOXEHUE MHOTOUYIECHOB

2.6 dopmyIbI COKpAIIICHHOTO YMHO)KCHUS: KBaIpar CYMMBI u
KBajpar pasHoctu.  PopMyna  pa3HOCTM  KBajgparoB.  PasnokeHne
MHOTOUIEHOB HA MHOKUTEIH

3 YpaBHeHUs

3.1 VYpaBHeHHEe, KOpPEHb  YpaBHEHHWS, TpaBWia  MpeoOpa3OBaHMs
ypaBHEHUS, PABHOCHIILHOCTh YPaBHEHU

3.2  |JlubeliHOe ypaBHEHHWE C OJHOM IEPEMEHHOW, UYMCIO KOpHEH
JIMHEMHOTO YPABHEHUS, PELIICHUE JIMHEUHBIX YPABHEHHUIN

3.3 CocraBiieHne ypaBHEHUH MO YCIOBHUIO 33/1aun. PeleHne TeKCTOBBIX 3a1a4
C IIOMOILBIO YPaBHEHUN

3.4 JIuneitHoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U €T0 Tpaduk

3.5 Cucrema [ByX JIMHEWHBIX YypaBHEHWA C JIByMS TE€PEMEHHBIMHU.

Perienne cucreM ypaBHeHu# cioco0oM noAacTaHoBKH. [Ipumeps! perenus
TEKCTOBBIX 33/1a4 C IIOMOILBIO0 CUCTEM YPAaBHECHUU
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4 Koopaunate! u rpaduku. OyHkium

4.1 Koopaunara Touky Ha MpsMoi

4.2 UucnoBble TPOMEXYTKU. PaccTosiHue Mexay IByMsl TOUYKAMU KOOPAUHATHOU
IPSIMOU

4.3 [IpsimoyrosbHas cucteMa koopauHat, ocu OX u Oy. Abcrucca 1 opiHaTa
TOUYKH Ha KOOPJMHATHOMN MIIOCKOCTU

4.4 [Tpumeps! TpaduKoB, 3a1aHHBIX (opMyaaMu. UTeHne rpa@uKoB pealbHbBIX
3aBUCHUMOCTEHN

4.5 [Honstue pynkuuu. I'papuk pynkunn. CBolicTBa pyHKIMIA

4.6 Jluneiinas pyukius, ee rpaduk. ['paduk dyHkumu y = |X|

4.7 ['paduueckoe pelieHuEe JUHEHHBIX YPaBHEHUMM W CHCTEM JIMHEWHBIX
YpaBHEHUU

5 BeposaTHOCTh U CTaTUCTHKA

51 [IpencraBnenue JaHHBIX B BUJIE€ TaOIHII, [UarpamMM, rpadukoB. 3anojHEeHUe
Ta0JUIl, YTEHUE U TMOCTPOCHUE IUarpaMm (CTOJIOMKOBBIX (CTOJNOYATHIX) U
KpyroBbix). UYreHue rpaduKoB peandbHbIX MpoueccoB. V3BieueHue
uHbOpMaIlMK W3 IUarpaMM M TaOJWIl, WCIOJb30BAaHUE W HHTEPIPETalus
JTAaHHBIX

5.2 OmnwucarenpHas CTaTUCTHKA: CpeAHee apuMeTHueckoe, MeAuaHa, pa3max,
HanOoJIbIlIee U HAaMMEHbIIIee 3HAYCHNUs Ha0opa YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH

5.3 Crny4yaliHbI SKCIIEpUMEHT (OMbIT) U ciay4daiiHOe coObITHE. BeposiTHOCTHh U
gactoTa. Poilb MamoBEpOSTHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupojie U B obmiecTBe. MoHeTa U UrpajbHasi KOCTh B TEOPUHU BEPOSTHOCTEH

5.4 I'pad, Bepmmna, pedpo. Crenens BepuuHbl. Uucno pedep u cymmapHas
cTeneHb BepiuuH. [Ipeacrasnenue o cBsa3HocTH rpada. Lenu u kst [Tyt B
rpadax. OOxox rpada  (onepoB  myTh). IlpeacraBienne 00
opueHTHpOoBaHHOM Tpade. Pemenne 3amad ¢ momonibio rpados

6 ['eomerpus

6.1 HauvaneHble oHATHs: reoMeTpun. Touka, npsMasi, OTpe3OK, JIyd. YTou. Buabl
yIJIoB. BepTukanbHble M CMexHbIE yribl. buccekrpuca yria. JlomaHas,
MHOTOYTOJBHUK. [lapamieasHOCTh U MepIeHANKYISIPHOCTD TPSIMBIX

6.2 CumMmerpuunbsie  urypel. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.

[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHUPE
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OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LUPKYJIS MU JIMHEUKU. TpeyroyibHUK.
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA

PaBHOOenpeHHBII W pPAaBHOCTOPOHHUM  TpeyroyibHUKW. HepaBeHCTBO
TPEyTOJIbHUKA

CBoiicTBa 1 MpPU3HAKKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipiu3naku paBeHcTBa
TPEYTrOJIbHUKOB

CBoiicTBa U MPU3HAKU MapaliedbHBIX NpsAMbIX. CymMMa yrioB TPEYroJibHUKA.
BuemiHue yribl TpeyroiabHuKa

[IpssMmoyronbHbld  TpeyrosibHUK. CBOHCTBO  MeOUAHbl  IPSIMOYTOJBLHOTO
TPEYrojdbHUKA, MPOBEJECHHOM K TuUnoTeHy3e. Ilpu3Haku  paBeHCTBa
PSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYTONbHBIN TPEYTOJdbHUK ¢ YoM B 30°

6.8

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, Teopema O OoisiblieM yrie u OosblIed CTOpPOHE
TpeyroyibHUKA. [lepneHauKysap u HaKJIOHHAs

6.9

['eomeTprueckoe MecTo TOYeK. buccekTpuca yrina W CEpEIWHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK

6.10

OKpyXHOCTp M KpYyI, XOpJa H JIHAMETP, HUX CBOMCTBA. B3aumHoe
pacmoyio)KeHue OKpyXKHOCTH U mnpsiMou. KacarenbHas u  cekymas K
OKPY’KHOCTH

6.11

OKpyXHOCTb, BOMCaHHas B yroj. BhucaHHas M oONHMcaHHAs OKPYKXHOCTH
TPEYrOJIbHUKA
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8 KJIACC

IIpoBepsiemble TpeOOBaHUSA K Pe3yJIbTATAM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpamMMblI

Kon [IpoBepsiemMble TPEAMETHBIE PE3YIIBTATHI OCBOCHUS OCHOBHOM
IPOBEPSAEMOT0 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHUs
pe3yibraTta
1 Yucna 1 BBIYMCICHUS
1.1 Hcnonp30BaTh  HA4YaJIbHBIE  NPEACTABIEHHUS O  MHOXKECTBE

JNEWCTBUTEIBHBIX YUCEN JJIsI CPABHEHUS, OKPYTJICHUS U BBIYHMCIICHUM,
U300pakaTh JACHCTBUTENBHBIE YMCIA TOYKAMH Ha KOOPAMHATHOU
IPSAMON

1.2 [IpumMeHsATh TOHATHE apU(PMETHUYECKOrO  KBAJIpPaTHOTO  KOpPHS,
HaXOJUTh KBAJApPAaTHbIE KOPHU, HCIOJb3Yysl MPU HEOOXOAUMOCTU
KaJIbKYJIATOP, BBIIOJIHATH MPEOOPAa30BAHUS BBIPAXKEHUI, COJIEpKaLIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3 HUcnonp3oBaTh 3amucu  OOJBIIMX M MaJbIX YHCEI C IIOMOIIBIO
JNEeCATUYHBIX ApoOel u creneHelt yucna 10

2 AnreOpanvecKkue BhIPaKCHUS

2.1 [IpUMEHATh TOHATHUE CTENEHH C LEIbIM I10Ka3aTeJIeM, BBIITOIHATH
npeo0pa3oBaHus BBIPAKECHHUM, COJIEPXKAIIMX CTENEHH C IEIbIM
IoKasaresaeM

2.2 BBITIONHATE ~ TOXIECTBEHHBIE  MPEOOpa3OBaHUSl  PAIMOHAIBHBIX

BBIDQKCHUM HAa OCHOBE IIPABWJI JICMCTBUUM HAJ MHOTOWICHAMH U
anredpandyecKuMu ApoosiMu

2.3 PackianpiBaTh KBapaTHBINA TPEXWICH HA MHOYKUTEIIN

2.4 [TpumeHnsaTh TpeoOpa3oBaHUsl BBIPAKEHUUN [JIST PEHICHUS Pa3IMYHBIX
3a7a4 U3 MaTEMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIbHOM ITPAKTUKHU

3 VYpaBHEHUS U HEPABEHCTBA
: 1aTh JIMHEHHBI BaJPATHbI BHCHHUS W IIUOHAJTBHBI
3.1 Pema eilHble, KBaJpAaTHbBIE aBHE anuoHa e
ypaBHEHHMsI, CBOJSIINECS K HUM, CHCTEMbI JIBYX YPaBHEHHUH C JABYMs
TIEPEMEHHBIMH
3.2 [IpoBomuTh mpoOCTEHIINE WCCICAOBAHUS ypPaBHEHUH U CHUCTEM

ypaBHEHUH, B TOM UHCI€ C TMpPUMEHEHHEM TpapuiecKux
IpeacTaBlIeHU (yCTaHABIMBATh, UMEET JIM YPABHEHHE WJIM CUCTEMA
YPaBHEHUH PEILLIECHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)
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3.3

[lepexomuts OT cioBecHOW (OPMYIMPOBKH 3aJadud K €€
anredpanveckol MOJIEIU C MOMOIIBIO COCTABJICHHS YPABHEHUS WIIN
CUCTEMBl YPaBHCHHUH, WHTEPIPETUPOBAT B  COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJTYyYEHHBIN Pe3yJIbTaT

3.4

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U X CUCTEMBI,
naBaTh  TpaUUEcKyl0  WLIIOCTPAlMI0  MHOXKECTBA  PEIICHHMA
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[loHuMaTh W WUCIHONB30BaTh (YHKIIMOHAIBHBIE TIOHATHUS U S3bIK
(TEpMUHBI, CHUMBOJMYECKHE OOO3HAUCHMS), OMNPENETATh 3HAYCHUE
(GYHKIIUY 10 3HAYEHUIO apryMeHTa, ONPEEsaTh CBOMCTBA (PYHKIIMU 110

ee rpauKy

4.2

. K CTpouTh
rpadMKH 2JIEMEHTAapHBIX QYHKIMH BUaa: Y =~,y = X2,
X

y = X°, y = [X|, OIIUCBIBATH CBOMCTBA YMCIIOBOM (PYHKIUH 110 €€ TpaduKy

BepoaTtHocTh U cTaTUCTHKA

5.1

W3BnekaTe W mpeoOpa3oBbIBaTh WH(OpPMAIUIO, TPEICTABICHHYIO B
BUJIe TAOMWIl, auarpamm, rpadukoB, MPEACTABIATh JAaHHBIC B BHIIC
TabauI, AuarpamMm, rpapukos

5.2

OnuchiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX TOKa3aTese:
CpeIHUX 3HAYeHUHW U Mep pacceuBaHus (pa3max, AUCHEpCUs U
CTaHJaPTHOE OTKJIOHCHUE)

5.3

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHHUHM M YAaCTOTHI COOBITHI, B TOM
quCJIe TI0 pe3yJibTaTaM U3MEpPeHUN U HaOII0ICHUM

5.4

HaxoauTh BEpOSTHOCTU CIy4allHBIX COOBITUH B ONBITaX, 3Has
BEPOSTHOCTU DJIEMEHTAPHBIX COOBITUM, B TOM 4YHCJIE B OIBITaAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU

5.5

Hcnons3oBaTh  rpaduyeckue  MOJIEIH: JIEPEBO  CIIYYAaNHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Diliepa, YUCcIoBas npsMas

5.6

Ol'IepI/IpOBaTB INOHATHUAMU. MHOXKCECTBO, IIOAMHOXCCTBO., BBIIIOJHATH
orncpanuu HanI MHO>XKECTBAMU.: O6’[>CJII/IHCHI/I€, NepeCCUCHUC,
JAOIIOJHCHUC, IICPCUUCIIATDE 3JICMCHTBI MHOXKCCTB, IIPUMCHSATD CBOMCTBA
MHOXKCCTB
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5.7 Mcnons30BaTh rpaU4ecKoe MPEICTaBICHUE MHOXECTB M CBA3EH
MKy HAMHM ISl OIIMCAHMS IPOLIECCOB M SBJICHHUI, B TOM YHCJIE IIPU
PEIICHHUH 33124 M3 IPYTUX YU4eOHBIX IPEIMETOB H KYyPCOB

6 ['eomeTpus

6.1 Pacmo3naBath OCHOBHBIE BU/Ibl YCTBIPCXYI'OJbHHUKOB, HUX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMHU IMpH PCUHICHUH I'COMCTPHYICCKHUX 3aaa4

6.2 [IpumMeHsATh CBOWCTBA TOUYKH IEpECEYCHUS MEAWAaH TPEYrOJbHHUKA
(eHTpa Macc) B pelieHuu 3aaa4

6.3 Brnanete mnoHsATHEM CcpeaHEH JMHUM TPEYroJbHUKA W TpaICLHH,
OPUMEHATh HMX CBOWCTBA MpPU PEHICHUH T'€OMETPUUYECKHUX 3adad.
[Tonp30BaTeca Teopemont Paneca U TEOPEMOM O MPOMOPUUOHATBHBIX
OTpe3Kax, IPUMEHATh UX JJIs PEIICHHS MPAKTUYECKUX 3a1a4

6.4 [IpuMeHsATh TNpU3HAKKM TOJNOOMS TPEYrOJbHUKOB B  PELICHUU
r€OMETPUYECKUX 3a7a4

6.5 [Tonp3oBaTkest TeopeMoit [Tugaropa 1is pemeHnss TeOMETPUYECKHUX U
npakTH4ecKux 3amad. CTpPOMTh MAaTeMaTUYECKyld MOJENb B
IPaKTUYECKUX 3a/la4aX, CAMOCTOSATENLHO JeJ1aTh YEPTEX U HAXOIUTh
COOTBETCTBYIOIIME [IMHbI

6.6 Brasieth MOHATHSAMH CHHYCAa, KOCHHYCa W TaHTE€HCAa OCTPOTO yriia
IPSAMOYTOJILHOTO TPEYTOJIbHUKA. [101630BaThCS STUMH TOHATUSAMU JIJIsI
pELICHHs TPAKTHYECKUX 331

6.7 Boruucnate (pazauyHbIMA cOCO0AaMH) IUIONIAJb TPEYroJbHUKA U
IJIOIIAAM MHOTOYTOJIbHBIX (uryp (MOJb3ysAchb, T/A€ HEO0O0XO0IUMO,
KAJIbKYJSATOpOM). [IpUMEHSATh MOJIydeHHbIE YMEHUSI B MPAKTHUUYECKHUX
3aja4ax

6.8 BiiageTh MOHSATHSAME BIMCAHHOTO U IIEHTPAIBHOTO yIJIa, HCIIOIb30BaTh
TEOPEMBI O BIUCAHHBIX yTJaX, yriaxXx MEXay XOoplaaMu (CeKyIIUMH) U
yIJIE MEXIY KacaTeJIbHOW U XOPAOH IIPU PELICHUU I'€OMETPUUYECKUX
3aj1a4

6.9 Branerp MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHUKA, HPUMEHATH
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELIEHNHN 3a1a4

6.10 [IpuMeHAT, MOJNyYeHHBIE 3HAHWUA HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJCIH ISl 3a/lad peajbHON >KU3HU U TPOBOJIUTH
COOTBETCTBYIOIIME BBIUMUCIEHUS C MPUMEHEHUEM Moao0us u
TPUTOHOMETPUH (ITOJIB3YSICh, IJIe HEOOX0AUMO, KaJbKYJISITOPOM)
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IIpoBepsiemMble 3J1eMeHThI COAEPKAHUS

Kon [IpoBepsiemMblii 37IEMEHT COJEPKAHUS
1 Uwucna v BBIYUCIICHUS
1.1 Kgampatseiii  kopeHb w3  uyncna. llonatne 00 — vppalmoHaIbHOM
yucre. [lecaTnunbie NpuOIMKEHUS UPPALTMOHATIBHBIX YUCE
1.2 CpoiictTBa  apuMETHUECKHX  KBaJpaTHbIX  KOpHEM M HX
NPUMEHEHHE K peoOpa30BAHUIO YHCIIOBBIX BbIpaYKESHUI
u BbIUMCIICHUSIM. JleICTBUTEIbHBIC YnCIa
1.3 CreneHb ¢ 1eNIbIM NTOKa3aTeneM U ee cBoiicTBa. CTaHaapTHAs 3alIUCh YUCIIa
2 AnreOpanyeckue BbIpaKCHHS
2.1 Keanparsbiit TPEXWIEH, PazIOKEHNE KBA/IPATHOTO
TpeXwIeHa HA MHOKUTEIH
2.2 AnreOpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandeckoi 1podu
2.3 CrnoxeHue, BBIUUTaHUE, YMHOKEHHE, IETICHUE alreOpandyecKux Apooeit
2.4 PannoHnanbpHbie BBIpaXXEHUS U UX TpeoOpa3oBaHue
3 VYpaBHEeHHs 1 HEpaBEHCTBA
3.1 KsanparHoe ypaBHEHHUE, bopmyna KOpHEH KBaJIPaTHOIO
ypaBHeHus. Teopema Buera
3.2 Peuienue ypaBHeHUM, CBOSIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Tpocreitmme ApoOHO-parMOHaTBHBIC YPABHEHUS
3.4 ['padudeckas nHTEpIIpeTallUsl ypaBHEHHUM C ABYMS IEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C IBYMsI IEpeMeHHbIMHU. [IpuMepsl penienus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMH
3.5 Pelienrie TEKCTOBBIX 3aj1au aaredpandyeckuM Crocooom
3.6 YucrioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0AHOM EpEMEHHOMN
3.8 PaBHOCHIILHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJHOM NEPEMEHHON
3.10 |Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOU
4 OyHKIIMU
4.1 [lonstue  ¢gyHkumm.  OOnacTe  ompeieNieHuss U MHOKECTBO

3HaueHui pyHKunn. CrocoObl 3aJaHus (PYHKITHIA
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4.2 I'paduk Pynkiuu. YreHne cBOMCTB yHKIMH MO €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKIMHN, OTPaKAIOIINUX PEATbHBIC ITPOIIECCHI

4.4 OyHKIMK,  ONUCHIBAIOIIME  TPSAMYHO M OOpaTHYIo
MPOMOPLIMOHATTBHBIE 3ABUCUMOCTH, UX TpaduKu

45  |Oynkupuy = X%y =x3

4.6 OyHKIMH y = 4x ,y = [X]

4.7 ['paduueckoe penieHre ypaBHEHUN U CUCTEM YPaBHEHUM

5 BeposaTHOCTh U CTaTUCTHKA

5.1 [IpencraBnenre JaHHBIX B BUE TaOJIUII, UArpamMm, rpad)uKkoB

5.2 MHOXeCTBO, IEMEHT MHOKECTBA, TIOJIMHOYKECTBO.
Ornepatwii HaJT MHOYKECTBAMU: 00BhEIUHEHNUE, TIEPECEUCHUE, TOTIOTHEHHIE

5.3 CsaolicTBa orieparit HaJ MHOYKECTBAMU:
TIePEMECTUTENIBHOE, COYETATETFHOE, PACTIPEACTUTEILHOE, BKITIOUCHUS

5.4 Hcnonb3oBanue rpaduyeckoro TMPEACTaBICHUS MHOXECTB Ui
OIUCaHMA peajbHBIX MPOIECCOB U SIBJICHUMN, TIPU PEIICHUH 3a7a4.

5.5 N3mepenne paccenBanus naHHbIX. [lucniepcust U cTaHIapTHOE OTKIOHEHUE
YHICIIOBBIX HAOOpOB. J{narpamMmMa paccenBaHus

5.6 DJNeMEHTapHbIC COOBITUS CITy4ailHOTO OIIbITA. Crnyyaiinbie
coObITus. BepositHoctt  coObituil.  OmbITBl € paBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITHSMH. CryyaiiHbii BBIOOP. CBs13b
MEXKTY MAaJIOBEPOSITHEIMHU M TIPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMH B

5.7 HepeBo.  CBoiicTBa  JIEpPEBBEB.  COMHCTBEHHOCTh  ITyTH,
CYIIIECTBOBAHME BUCSIMEH  BEPIIMHBL, CBS3b ~ MEKAYy  YWCIOM  BEpIIHH
u uyucioMm  pedep. [IpaBuno ymHoxkeHusd. Pemienue 3a1ay ¢ noMOUIbIO

5.8 [IpoTUBONONIOKHBIE COOBITHSL. Jnarpamma Diinepa.
OObemuHeHEe M TiepecedeHrne coObITUid. HecoBMecTHbIE  COOBITHSI.
dopmyna  CIOXKEHUs BEPOSATHOCTEH

5.9 VYcnoBHas BeposiTHOCTH. [IpaBuio ymHoxkeHusi. HezaBucumbie cOOBITHS

5.10 |TIpencrasnenwve HKCIIEPHIMEHTA B BUJIC JiepeBa.
Pernenne 337134 Ha HaXOXK/ICHHE BEPOSTHOCTEH C
TTOMOILLIBIO Jiepesa CITy4aifHOro KCIIEpUMEHTa, IuarpaMm Jijepa

6 ['eomerpus
6.1 YersipexyronbHuki. [lTapamnenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [TpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKH U CBOMCTBA
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6.3 Tpamnenusi, paBHOOOKas Tpamnemus, ee CBOWCTBa U Mpu3Haku. [IpsamoyronbHas
Tparnenus

6.4 Meton ynBoenusi Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX

6.5 Cpennuie TUHUYU TpEyToabHUKA U Tparnenuu. LleHTp Macc TpeyrojabHuka

6.6 [Togobue TpeyrodbHUKOB, Ko3pduinmeHT mnomodus. IlpuzHaku mnomoOus
TPeyTronbHUKOB. [IpruMeHeHne mogooust Mpy pelIeHnr MPAKTUISCKUX 3a71a4

6.7 @opMyinbl I IUIOIIAAM TPEYTOJIbHHMKA, NapajuienorpaMma, pomoda Hu
Tpaneuuu
6.8 CaoiicTBa muomaaeii reomerpuueckux ¢uryp. OTHOIIEHHE TUIOMIAIEH

No100HBIX (hUryp

6.9 Brrancienne miomaneii TpeyroJbHIKOB U MHOTOYTOJIPHIKOB Ha KJIETYATOU
Oymare

6.10 |Teopema IIudaropa. Ilpumenenne TteopeMsl Iludaropa Npu pelICHUH
MPAKTHYECKUX 3a7a4

6.11 |Cunyc, KOCHHYC, TAH[€HC OCTPOTrO YIja MPSAMOYTOJBHOTO TPEYrONbHHKA.
OCHOBHOE = TPUTOHOMETPUYECKOE  TOXKIECTBO.  TPUTOHOMETPUYECKHE
¢bynkuuu yraoB B 30°, 45° u 60°

6.12 |BrnucanHble W IEHTPaJbHBIC YIIIBI, YTOJ MEXKIY KacaTelbHONW W XOPJIO.
VYTriael MEXIY XOpJaMH U CEKYIIIUMU

6.13 |BmomcaHHBIC U OTICAHHBIE YETHIPEXYTOIBHUKU

6.14 |BsaumHOe pacnonoXeHue IBYX OKpyXHocTed. KacaHume OKpy»KHOCTEM.
OO0mmue kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC

IIpoBepsiemble TpeOOBaHUA K Pe3yJIbTATAM 0CBOCHHMSI OCHOBHOM 00pa30BaTe/bHOM
NPOrpamMMblI

Kon [IpoBepsiembie MTpeAMETHBIEC PE3YIHTATHl OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIETr0 00pa3oBaHUs
pe3yJsbTara
1 Uwucna v BEIYUCIICHUS
1.1 CpaBHUBaTh U YHOPSAOYUBATH PALMOHAIBHBIE W HpPpAlMOHAIBHBIC
qucia
1.2 BoinonssTh apudmeTndeckue ASHCTBUS C PAllMOHATBHBIMU YHCIIAMU,

Co4ucCTasad YyCTHBIC UM IIMCBMCHHBIC IIPHUCMBI, BBIIIOJIIHATH BBIYHCICHHUA C
HppadrOHAJIbHBIMHA YU CJIaMHU

1.3 HaXOIII/ITB 3HAUCHUS CTEIECHEH C OCJIbIMHM ITOKA3aTCILIMU H KOpHeﬁ,
BBIYHCJIATH 3HAYCHU A YU CIIOBBIX BI:Ipa}KGHI/Iﬁ

1.4 OprrJ'IHTB ,Z[CﬁCTBPITCHBHBIG YKCiia, BBIIIOJHATDE IIPUKUAKY PC3YyJIbTaTa
BBI‘IPICJIGHPIﬁ, OICHKY YHCJIOBBIX BBIpa}KGHI/Iﬁ

2 YpaBHEHUS U HEPABEHCTBA

2.1 Pemrats nuHElHbIE U KBAIPATHBIE YPABHEHUS, YPABHEHUS, CBOIALIMECS
K HUM, [IpoCTeHIIre ApOOHO-pallMOHATbHbIE YPAaBHEHUS

2.2 Pemats cuctemsl IByX JIMHEWHBIX YPABHEHHH C IBYMsI [IEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCA
JIMHEVUHBIM

2.3 PemiaTh TEKCTOBBIE 3a/a4d aireOpanvdeckKuM CIIocOOOM C TOMOIIIBIO
COCTaBJICHHs YpPaBHEHMs WJIM CHUCTEMBI JIBYX ypPaBHEHHH C ABYMs
HIEPEMEHHBIMU

2.4 [IpoBoauTh MpOCTEHINIME WCCIEAOBAaHUS YPAaBHEHUW M CHUCTEM
ypaBHEHUW, B TOM UHCIE€ C TNPUMEHEHHEM TpaduuecKkux
MpEICTaBIICHU (HAIpUMEp, YCTaHABIMBATh, UMEET JIU YPABHCHHE WITU
CUCTEMa YPAaBHEHHM PEIICHUS, €CJIM UMEET, TO CKOJIBKO)

2.5 Pemiatb  JuHEWHBIE  HEPABEHCTBA, KBaJ[paTHbIE HEPABEHCTBA,
M300paXkaTh PEIlIeHNE HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3alHUCHIBAThH
pEIIeHNE C TIOMOIIBI0 CHUMBOJIOB

2.6 Pemlate CuCTEMBI JMHEHWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOUAIOIINE KBaJIpaTHOE HEPABEHCTBO, n300pakath
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CUCTCMbI HCPABCHCTB Ha YHMCIIOBOM HpﬂMOﬁ, 3aIIMCbhIBATh PCIICHUC C
IIOMOIIBIO CHUMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA MPU PELICHUU PA3IUYHBIX 33]1a4

3 OyHKIMU

3.1 PacnioznaBarp byHKIIUN V3yYECHHBIX BHJIOB.
[loka3biBaTh
CXeMaTH4ECKH pacnoioKeHue Ha KOOPJIMHATHOM
IJIOCKOCTH

5 , Krpadukos

dbyakmuii Buna: y=kx,y=kx+b,y=~ v=ax*+ bx + ¢
X
R RARVICUMOCTIA OT QHQUPT—TT/Iﬁ T((\’){:I'\{}“/ITTT/TPHT{\R OIMUACEIRATE {‘R(\ﬁ{"TRQ

3.2 [Toka3biBaTh CXEMaTHYECKU PacroJIOKEHHE Ha
KOOPJAMHATHOU
miockoctu rpadukoB GyHKUMM Buga Y = JX, y = |[X| U omnuceIBath
croticTra dhvarrmia

3.3 Crpouth M u300pakaTh CXEMAaTUYECKH TpaduKU KBaJpPaTUUHBIX
(yHKUMNA, ONUCHIBATH CBOMCTBA KBAJPAaTUYHbIX (YHKIHMA IO HX
rpagukam

3.4 Pacno3naBaTh KBaJpaTHUuHyr (QYHKIUIO 1O (opMylse, NPUBOJIUTH
IpUMEpPbl KBaJAPATUYHBIX (YHKIMH M3 pEeaNbHOM KU3HU, (DU3UKH,
reOMETPUU

4 Apudmernueckas 1 reoMeTpruuecKasi Iporpeccuu

4.1 Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO TPOTPECCUN TTPU
Pa3HBIX CIIOCO0aX 3a7aHus

4.2 BbINONHATE BBIUKCICHHUS C MCIOJIB30BaHMEM (GOpMya N-ro ujieHa
apu(PpMETUIECKON U TEOMETPUUECKON MPOTPecCruid, CYMMbI MEPBBIX N
YJICHOB

4.3 N300paxkaTh 4ieHbl MOCIEA0BATEILHOCTH TOUKAMU Ha KOOPAUHATHOM
MJIOCKOCTH

4.4 Pemate 3amauu, CBSI3aHHBIE C YMCIIOBBIMU IOCJIEI0BATEIBHOCTIMU, B
TOM 4YHUCJIE 3aJa4yd W3 pPEAIbHOM JKW3HU (C HCIOJIb30BAHUEM
KaJIbKYJIATOPA, HUGPOBBIX TEXHOIOTHI)

5 BeposaTHOCTh U CTaTUCTHKA

5.1 W3Bnekath M mpeoOpa3oBbIBaTh HH(POPMAIHMIO, MPEICTABICHHYIO B

pa3IMuYHBIX HMCTOYHMKAX B BHAE TaOdWIl, AWarpamMM, TIpaduKoB,
NPECTaBISITh JaHHBIC B BUJE Ta0IUIl, AUarpaMMm, rpauKkoB
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5.2

Pemate 3amaun opraHn30BaHHBIM MEPEOOPOM BAPUAHTOB, a TAKXKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB

5.3

HMcnonp3oBaTh  ONUCATEIbHBIE XApPAaKTCPUCTUKN  OJI1  MACCHBOB
YUCJIOBBIX JdHHBIX, B TOM YHCJIC CpCIAHUC 3HAYCHHUA HW MCPBI
PpaCCCuBaHuA

5.4

Haxonuth 9acToThl 3HAYEHUH M YacTOThl COOBITHS, B TOM YHCIIE
MOJIb3YSICh pe3yJbTaTaMU MPOBEACHHBIX U3MEPEHUN U HAOIIOICHHI

5.5

HaxonuTth BEpOSATHOCTH CITy4ailHBIX COOBITUN B M3YYEHHBIX OMBITAX, B
TOM 4YHUCJIE B ONbITaX C pPaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEpUSIX HCHIBITAHUN 10 TEPBOrO yclexa, B CEepUsixX
ycnblTanud beprynnm

5.6

Nmets mpencraBieHue O CIy4alHOM BEJIMYMHE W O PaCHpElCIICHUU
BEPOSTHOCTEU

5.7

HmeTh mpencTaBieHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTM B CIy4YalHOM HM3MEHYHMBOCTH M O POJIA 3aKOHA
OOJIBILIMX YUCE B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO  PA3NIUYHBIC JJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA
(«pemieHrie  TPSIMOYTOJBHBIX — TPEYTroJbHUKOB»). Haxomute  (c
MTOMOIIBIO KaJbKYISITOPA) IJIWHBI M YTIIBI 1711 HETAOJIMYHBIX 3HAUCHHUH

6.2

[Tonp30BaThCA dbopmynamu IIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKJIEHUS COOTHOLICHUH
M€Ky TPUTOHOMETPUYECKUMHU BEJIMUYNHAMU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXICHHS
PaA3JIMUHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIIEHUE TPEYTrOJbHUKOBY),
MIPUMEHATH UX IIPU PELICHUN TEOMETPUUECKHUX 3a]1a4

6.4

Brnanets moHsTHMSMH TpeoOpa3oBaHUS MOAOOHMS, COOTBETCTBEHHBIX
aJIeMEeHTOB To00HBIX (uryp. [lonmp3oBaThes cBoOMCTBaAMU MOAOOMS
MPOU3BOJIBHBIX (UTYP, YMETh BBIUYUCIATH JJIMHBI U HAXOJIUTh YTJIbI Y
nonoOHbIX ¢uryp. [IpuMeHsITh CBOWMCTBA MOJAO0WS B MPAKTHUYECKUX
3alayaX. YMETh TPUBOJIUTH TPHUMEPHl MOJAOOHBIX GuUryp B
OKPYXAIOIEeM MUPE

6.5

[Tonp30BaThCa TEOpEMaMH O TMPOU3BEACHUU OTPE3KOB XOpJA, O
MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeabHOMI
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[Tonp30BaThCsl ~ BEKTOpaMH, MOHUMATh MX  T'€OMETPUYECKUU
1 (PU3HYECKHUI CMBICII, IPUMEHSITh UX B PEIICHUH T€OMETPUUCCKUX U
busnueckux 3amad. [IpuMeHSTh CKalsipHOE MPOM3BEJECHUE BEKTOPOB
JUISl HAXOKJICHHS JJIMH U YTJIOB

[Tonp30oBaThCs MCTOAOM KOOPAIWHAT Ha IINIOCKOCTHU, IIPUMCHATDL €TI0 B
PCHICHUU I'COMCTPHUUCCKHUX U ITPAKTUYCCKUX 3aa4

Brnanerp NOHATHSAMH TIPaBUJIBHOIO  MHOTOYTOJIBHUKA,  JUIMHBI
OKPYKHOCTH, IJIMHBI IYI'M OKPYKHOCTHM W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHMCILITH IUIOIIAAbL Kpyra M ero yacreu. IIpumeHsaTh
ITOJTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a9ax

HaxoauTe ocH Wi HEHTPbl CHMMETPUH (QUTYP, IPUMEHSTDH JBUKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydastX

[TpuMeHSITh TOJTyICHHBIC 3HAHMSI Ha TIPAKTHKE — CTPOUTH
MaTeMaTHYECKUE MOJICIH JIsI 3a/1a4 peajbHON KU3HU U POBOIUTH
COOTBETCTBYIOIIME  BBIUYUCIICHUST C  NPUMCHEHHEM  IOJ00Us
U TPUTOHOMETpHUYECKUX (DyHKIUH (MOJIB3YsACh, TAe HE0O0XOIUMO,
KaJIbKYJISITOPOM )

IIpoBepsieMble 3JIEMEHTHI COJIEPKAHMS

Kon [IpoBepsieMBblii JIEMEHT COJEPHKAHUS
1 Uucna v BBIYUCIIEHUS
1.1 PanonanbHbi€ Unciia, uppaluoHaabHbIE YKCiia, KOHEYHbIC U OECKOHEYHBIC
JECATUYHBIC TPOOH
1.2 MHO0keCTBO JICVCTBUTEIBHBIX YHCEL, JICVCTBUTE/IbHbBIC
qucrna KaK OECKOHEUYHbIE JeCATHYHBbIE JpoOu. Bsaumuo
OJTHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM  JICHCTBUTEIBHBIX
yhucen U KOOpAMHATHOW mpsMoil. CpaBHEHHUE IEUCTBUTEIBHBIX YHCEIT
1.3 ApubdmMernyeckre ASUCTBUS C IEHCTBUTEILHBIMHA YUCTIAMH
1.4 W3mepenns, npuOMDKEHHs, OLCHKH.  Pa3smepsl  0OBEKTOB
OKPY’KAFOILLIETO MUPA, JUIMTEIIBHOCTh  IIPOLECCOB B OKPY’KAIOLLEM
mupe. [IpubmnkeHHoe 3HaUeHNE BEJINYMHBI, TOYHOCTh
TPUOITVHKEHHUS. OkpyriieHre yrcell. [Ipukuaka u oueHka pe3yibTaToB
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OTHOW IEPEMEHHOM
2.2 JIunerinoe ypaBHeHue. Penienne ypaBHeHNM, CBOIAIINXCS K JINHEWHBIM
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2.3 KBanpaTtHoe ypaBHeHue. PellieHne ypaBHeHU, CBOASILIMXCS K KBaIPATHBIM

2.4 bukBaiparHoe YpaBHEHHUE. [Tpumepsr peLieHus YpaBHEHUI
TpEeThel U YETBEPTOU CTENEHEN pa3IoKeHUEeM Ha MHOKHUTEN

2.5 Pemienne n1poOHO-pallMOHANIBHBIX YPaBHEHUM

2.6 CucrteMbl ypaBHEHUN

2.7 VYpaBHeHUE ¢ ABYMS NMEPEMEHHBIMU U €ro rpaduk

2.8 Pemenue cucrem IByX JUHEHHBIX YpaBHEHUH C IBYMS MTEPEMEHHBIMU

2.9 Pemenue cucrem IByX ypaBHEHH, OJHO U3 KOTOPBIX JUHEIHOE, a Ipyroe —
BTOPOM CTETICHU

2.10 |['paduyeckas uHTEpIpETAIUS CUCTEMbl YPABHEHUM C ABYMS IEPEMEHHBIMU

2.11  |PemeHue TEKCTOBBIX 3a7a4 aJIreOpaMIecKUM CIIOCOOOM

2.12  |YucnoBbie HEpaBEHCTBA U UX CBOMCTBA

2.13  |Pemenue JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

2.14  |PemieHue cucTteM JTMHEHMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOMN

2.15 |KBazpaTHbie HEpaBEHCTBA

2.16 |I'paduueckass WHTEpHpETAIMs HEPABCHCTB W CHCTEM HEPABCHCTB C
JBYMS TIE€PEMEHHBIMU

3 OyHKIMN

3.1 Kpanpatnunas ¢ynkmus, ee rpapux u cBoiictBa. [lapaboma,
KOOPJIMHATHI BEPIIUHBI TapaboJibl, OCb CHMMETPUU NapadoIIbl

3.2 I'paduru Gynkimit y = kX, y = kx + b u ux cpoiictsa

33 K I'paduku pyHkium ¥ =~, y = x° 1 UX CBOUCTBA
X

3.4  |I'paduku pyHKIUH y =4x, y = |x| ¥ UX CBOWCTBA

4 UwucoBbie OCIE0BATEIBHOCTH

4.1 OmpenmenieHie W CIIOCOOBI  3aJaHUST  YMCIIOBBIX
TIOCIIeIOBATEIbHOCTEH. 3a/lTaHue  TIOCTIEZIOBATENIHBHOCTA ~ PEKYpPEHTHOM
dopmynoit  u  opmynoi N-To YneHa

4.2 Apudpmernueckass  mporpeccuss.  Dopmynasl  N-To  wieHa
apuPMETUIECKON MMPOTPECCUU, CYMMBI TIEPBBIX N YJICHOB

4.3 ['eomerpuueckass  mporpeccus. ~ PopMmyiabl  N-ro 4ieHa

TEOMETPUYECKON TPOTrPECCUH, CYMMBI IIEPBBIX N YJIEHOB
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4.4 N300pakeHre 4IeHOB apu(METHUYECKOM U T'eOMETPHUYECKOM
MPOTPECCUM TOUKAMA Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWMHBIA U
AKCIOHEHIMAILHBIA POCT

4.5 CI105KHbBI€ MPOLICHTHI

5 BeposiTHOCTB U cTaTuCTHUKA

51 [pencrasnexue JTAHHBIX B BUJIE TaOJIMII, JarpammM,
rpauKoB, UIHTEpIIPETalsl  JAHHBIX.  UTeHWe W TIOCTPOEHHE
TaOmmi, — Ja@arpamm, rpauKoB MO peaabHBIM JTaHHBIM

5.2 [TepectanoBku U pakTopuan

5.3 CoueTraHus ¥ YUCIIO COYETAaHUIN

5.4 Tpeyronbuuk [lackans. Pemenue 3aiay ¢ UCMob30BaHUEM KOMOMHATOPUKHU

5.5 ['eometpuueckas  BeposTHOCTh.  CilydaliHbIi ~ BBIOOp TOYKA U3
(burypsl Ha IMJIOCKOCTH, U3 OTPE3Ka U U3 JYTH OKPYKHOCTH

5.6 Ucnpitanue. Ycnex u Heynaya. Cepust HCTIBITAHUH /10 TIEPBOTO ycrexa

5.7 Cepus ucnibiTanuii bepuymiu. BeposaTHOCTH COOBITHIT B CEpUM UCTIBITAHUMN
bepnymm

5.8 Crny4daiiHas BeJIMYMHA U pAcpE/IeSICHHE BEPOSITHOCTEN

59 Marematnueckoe OXugaHue ©  gucnepcus.  Ipumepbl
MaTEMaTUYECKOTO O’KHMIaHUS KaK TEOPETHUECKOTO CPEAHETO 3HAUCHUS

5.10 |Maremartuueckoe OXHMIaHHE W JUCHEPCHS CAydYallHOM  BEJMYUHBI
«UUCIIO YCIIEXOB B CEPUM UCIIBITAaHUM bepHyium»

5.11 |TTousitre o 3aKoHe OONBIIMX Yncell. M3MepeHne BEPOATHOCTEN ¢ TOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIC U OOIIECTBE

6 ['eomeTpust

6.1 Cunyc, KOCHHYC, TAHIEHC YIJIOB oT 0 10
180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYJIbI

6.2 Pemenne  TpeyrombhmkoB.  Teopema  KOCHMHYCOB M Teopema
CUHYCOB. PerieHrie  mpakTHYecKMX 3a7ad € MCHOJIb30BaHUEM
TEOpEMbl  KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 [Ipeobpazoanue noaodus. [logoOrue cOOTBETCTBEHHBIX AJIEMEHTOB

6.4 Teopema 0 TPOM3BEICHWM  OTPE3KOB  XOpA, TEOPEMBI O
TIPOM3BEICHUH OTPE3KOB CEKYIIHX, TEOpEMa O KBaapaTe KacaTeIIbHON

6.5 Bexrop, JUTHA (MoTyB) BEKTOPA, COHANpPABJICHHBIE

BCKTOPLI, ITPOTUBOITOJIOKHO HaIIpaBJICHHLIC BCKTOPHI, KOJUIMHCAPHOCTDb
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pPaBC€HCTBO BCKTOPOB, OIICPAlIMU HAZA BCKTOPAMM. Paznoxxenue BCKTOpa 110
ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.6 Koopnunatel Bektopa. CkalsipHOE MPOU3BEACHHE BEKTOPOB, MPUMEHEHHE
JUISl HAXOKJICHUS JJIMH U YTJIOB

6.7 JlekapTOoBbI KOOPAMHATHI Ha INIOCKOCTU. Y PaBHEHUs IIPSAMOM U OKPYKHOCTH B
KOOPAMHATAaX, NIEPECEYEHNE OKPYKHOCTEW U NMpSAMBIX. MeToa KOOpAUHAT U
€ro MPUMEHEHUE

6.8 [IpaBmIbHBIE MHOTOYTOJBHUKN

6.9 Jlnuna oxpyxHocTU. ['paycHast U paguaHHas Mepa yriia, BBIYUCICHUE JJIMH
YT OKPYKHOCTEN

6.10 |[Imomans Kpyra, CEKTOpa, CErMEHTa

6.11 |/IBm>KeHHUs IUIOCKOCTH M BHYTPEHHHE CHMMETpHH (GHTYyp (3JeMeHTapHbIE
npenacrasienus). [lapamnensaeiil nepenoc. [loBopor
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NEPEYEHDb (KOAU®UKATOP) IPOBEPSIEMBIX TPEBOBAHUM K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS U DJIEMEHTOB
COJIEP’KAHHMSI IO MATEMATHKE

Jl7ist mpoBeieHus OCHOBHOTO TOCYIapPCTBEHHOTO PK3aMEHa M0 MaTeMaTWKe (Janee —
OI'D no maTemMaTHKE) UCIIONb3YeTCs MepeueHb (KoauduKaTop) NpoBepsieMbIX TpeOOBaHUHN
K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COCPKAHHUSL.

IIpoBepsiembie Ha OI'D mno maremarnke TpeOOBaHUSI K  pe3ybTaTaM
OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiemblie TpeOOBaHUS K MIPEIMETHBIM pe3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeNlbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOoBaHUS oOpazoBanus Ha ocHoBe DI'OC

1 YMeHue onepupoBaTh MOHSITUSMH: MHOXECTBO, TOJIMHOKECTBO,

orepalyy HajJi MHOKECTBAMU; YMEHHE OTIEpUPOBATH MOHITUSIMU: Tpad,
CBSI3HBIM Tpad, nepeBo, LUK, MPUMEHSITh UX TMPU PEUICHUU 3ajad;
YMEHHE HCIOJIb30BaTh IpapUuecKoe MPEACTABICHUE MHOXKECTB IS
ONMCAHUS PEAJbHBIX IIPOLIECCOB W SBIICHUM, IIPU PELICHUM 3a1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB

2 YMeHue ornepupoBaTh NOHATUAMU: ONPEICICHUE, aKCHUOMA, TEOpEMA,
JI0OKA3aTEIbCTBO; YMEHHUE PAaClO3HABaTh MCTUHHBIE W JIOKHBIC
BBICKA3bIBaHUS, MPUBOJIUTh NPUMEPHI M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI

3 YMeHne onepupoBaTh MOHATHUSIMHU: HATYypPaJdbHOE YHUCIIO, IPOCTOE U
COCTaBHOE UHCJO, JEIUMOCTh HATYpPaJbHBIX YHUCEJ, IPU3HAKU
JETUMOCTH, 11€JI0€ YHUCJIO0, MOAYJh 4YHCIia, OOBIKHOBEHHAsl NpoOb |
JeCSTUYHAST ApOoOb, CTAHMAPTHBIA BUJ YHCIIA, PAIMOHAIBHOE YHCIIO,
UPpALMOHATFHOE YHUCJIO0, apu(PMETHYECKUN KBaJPATHBIN KOPEHB;
YMEHHUE  BBIIOJHATh JEUCTBUSL C  4YUCIAMH, CpPAaBHUBAaTb U
YIOPSA0YMBATh YHCIA, NPEACTABIATH YUCIAa Ha KOOPJIAUHATHOM
NpsMOM, OKPYIJATh YMCIIA; YMEHHE JenaTh NPUKUIKY U OLEHKY
pe3yabTara BEIYMCICHUN

4 YMeHue omnepupoBaTh MOHATHUSIMH: CTEMEHb C IETBIM TOKa3aTelieM,
apu(PpMETHICCKUN KBaJAPATHBIA KOPEHb, MHOTOUIEH, airedpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOW CTEIMEeHU
OorbILe SIIHUIIBI; yYMEHHUE BBITIOJTHSTh pacueTsl 1o

1
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npeoOpa3oBaHus LENbIX, JPOOHO-pAllMOHATBHBIX BBIPAKEHUA U
BBIPOKEHUI C KOPHAMHM, Pa3joKEHWE MHOTOWICHA Ha MHOXHUTEJIH, B
TOM YHCIE€ C HCIOJIb30BaHHEM (OpPMYyN pPa3HOCTH KBaJapaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMU: YHUCIOBOE PABEHCTBO, YPAaBHEHHUE C
OTHOM IIEPEMEHHOH, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME DPEIIaTh JUHEHWHBIE W KBAJPATHBIE YPaBHEHUS,
JTpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJHON MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUM, JINHEWHBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJ[paTHbIE M JIpOOHO-pallMOHATbHbIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUU 3314 U3 IPYTUX IPEAMETOB U
MIPAKTUYECKUX 3a/1a4; YMEHHUE UCIOJIb30BATh KOOPIAUHATHYIO IIPSAMYIO
Y KOOPJIMHATHYIO TUIOCKOCTh JUIsl M300pakKeHUsI PEeLlIeHUI ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, TpaduK QYHKIIUH, HYJIH

byHKIUH, IIPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHWsA, HauWOOJIblIEE W HAUMEHbLIEE 3HAYEHUs
byHKUINY; yMEHUE ONEepUpOBaTh MOHSATUSAMU: npsmas

POMOPIIMOHANILHOCTD, TWHEHHAas (QyHKIUA, KBagpaTudHas (QyHKIuS,
oOpaTHasi MPONMOPIUOHAIBHOCTh, TNapaboia, rumnepoosia; ymeHue
CTpOUTh Tpaduku GyHKUUNA, UCTIOJIB30BATh rpadUKu AJis ONpeeIeHUs
CBOMCTB IMPOILIECCOB U 3aBUCUMOCTEH, I pEeUICHUs 3a/1ad U3 JIPYyTrux
y4eOHBIX TPEAMETOB M peallbHOM KU3HU; YMEHHE BBIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU

YMenue ONEpUPOBATH MOHATHAMU: NOCJIEOBATENBHOCTb,
apupmeTnyeckas M reoMeTpuyYecKkass  MpOrpeccud;  yMEHUeE
UCII0JIb30BaTh CBOWMCTBA MOCIJIEIOBATEIBHOCTEH, (POPMYJIBI CYMMBI U
OOLIEro wieHa Mpu PelIeHUH 33/ad, B TOM YHCIE 3aJad U3 JIPYTrux
y4€OHBIX MPEAMETOB U PEAbHOM KU3HU

YMeHue pemarb 3aJa4d pa3HbIX TUIIOB (B TOM YHCJE HA IPOLIEHTHI,
JI0JIA ¥ YaCTH, ABUKEHUE, padboTy, IEHY TOBAPOB U CTOUMOCTH IMOKYIIOK
W YyCIyT, HaJOTd, 3aJadyd U3 O0JacTH YIpaBJICHUS JUYHBIMU U
CeMEHHBIMU  (PUHAHCAMHU); YMEHHE  COCTAaBJSATh  BBIPAKEHUA,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 33J1a4M, UCCIIEN0BATh
MOJIy4Y€HHOE pElIeHUE U OLIEHUBAThH MPaBIONOJ00HOCTh MOIYYEHHBIX
pe3yJIbTaToOB

YMeHue onepupoBaTh MOHATHIAMH: (UTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JJOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOEIPEHHBIH
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U PaBHOCTOPOHHUW TPEYrOJIbHUKH, MPSAMOYTOJbHBIA TPEYrOJIbHUK,
MeJuaHa, OMCCEKTpHCca U BBICOTA TPEYTrOJbHUKA, YETHIPEXYTONbHUK,
napajuienorpaMMm, poMO, MNpPSMOYIOJIbHHK, KBaJApaT, Tpamnernus;
OKPYXHOCTb, KPYT, KacaTejlbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; ymeHue pemiatb 3aJadyd, B TOM YHCIIe U3 MOBCEIHEBHOMN
KU3HHM, HA HAXOXKIECHUE TNeOMETPUYECKHX BEIMYHUH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UIYp, PABEHCTBO
TPEYrOJIbHUKOB; MapaJIeIbHOCTh U MEPHEHIUKYISIPHOCTh HPSIMBIX,
yrojl MeEXHAy TMpsSMbIMH, NEPIEHIUKYJAp, HAKIOHHAs, MPOEKIMs,
nonodue Guryp, noJ0OHbIE TPEYTrOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKH W TPSIMOI; YMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieaIbHOCTh U MEPHEHANKYISIPHOCTD MPSMBIX B
OKpY’KaloIlleM MUpe

11

YMeHHe onepupoBarh IMOHATUSMH: JUIMHA, PAaCCTOSHUE, YIoJl
(BenMuyMHA yTia, CUHYC M KOCHHYC YIJIa TPEyroJIbHHKa), IUIOIAlb;
YMEHHE OLICHUBATh pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYKArOIIEM
MHUpPE; yMEHHME NPUMEHATH (GOpMyJbl MEpUMETpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPYKHOCTH W IUIOLIAJAM Kpyra, o0Obema
NPSIMOYTOJIBHOTO TapaJljieIeNuNe1a; YMEHUE MNPUMEHSITh MNpU3HAKU
pPaBEHCTBAa TPEYTrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYroOJIbHHKA,
teopemy Iludaropa, TpUTrOHOMETPUYECKHME COOTHOIICHUS  JJIs
BBIYMCJIEHUS JIJIMH, PACCTOSTHUM, TJIOIIAIEN

12

YMenue wu300paxaTh IJIOCKME (UTyppl ©W HMX KOMOWHAIINH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C TIOMOINBI0 YEePTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU
CUMBOJIBHOMY OTIMICAaHUIO

13

YMeHne onepupoBaTh MOHATHSMH:  NPSMOYIOJIbHAsE  CUCTEMa
KOOpJAWHAT;, KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YHCIIO, CKAIISIPHOE IPOU3BEIEHUE BEKTOPOB;
YMEHUE UCIOJIBb30BATh BEKTOPHI U KOOPAMHATHI ISl MPEACTABIICHUA
JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX yYeOHBIX MTPEAMETOB
Y pEAJIbHOW KU3HU

14

YMeHue omnepupoBarh TOHSTHSIMHU: CTOJIOMKOBBIE U KPYTOBBIC
auarpaMMbl, TaONMIBI, cpeaHee  apudmeThyeckoe, MeaHMaHa,
HauOOJIbIlIee W HAWMEHBINIEEC 3HAYCHHUS, pa3Max YHCIOBOrO0 Habopa;
yMEHUE  W3BJEKaTh, WHTEPIPETUPOBATH MW  MPeoOpa3oBHIBATH
uH(OpMaIUIo, TMPEACTaBICHHYI0 B TaOMWIaXx W Ha JUarpammax,
OTpaKAIOIITYTO CBOICTBa U XapaKTePUCTHKU PEATHHBIX
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W SBIICHWI; yMEHUE pPAaCloO3HABaThb W3MEHYMBBIC BEJIMYHUHBI B
OKpYXaloleM MUpe

15

YMeHue omnepupoBaTh IMOHITHUSMU: CIyYaWHBIA OMBIT (CIydalHBIN
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ)
CIIy4allHOTO OMbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOJWTh BEPOSTHOCTH CIYYaWHBIX COOBITUHA B OMBITaX C
PaBHOBO3MOXHBIMH JJIEMCHTAPHBIMU COOBITUSMH, YMEHHE pEIIaTh
3aJa4d METOJIOM OpPraHM30BAHHOTO IMepedopa M C UCHOIb30BAHUEM
MpaBWia YMHOXEHHS; YMEHHE OICHHUBATh BEPOSITHOCTH pPealbHBIX
COOBITHI W SIBIICHUM, MOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXAlOIIEM MHPE U B JKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEII U €r0 POJIBI0 B MACCOBBIX SIBICHUSIX

16

YMeHue BbIOMpPATH MOAXOMSIIMN HM3YUYEHHBIM METOJH JIsl pPEelIeHUs
3a7a4i, NPUBOJIUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJAE U )KU3HH, PACTIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATHh OTNEJIBHBIE  BBIJIAIOIIAECS  PE3YJIbTATHI,
MOJyYCHHBIE B XOJE PAa3BUTHsS MAaTEMAaTUKU KAK HAyKH, MPUBOJIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITHI U UX ABTOPOB B OTEYECTBEHHOW U
BCEMUPHOU UCTOPUU

IlepedeHb 3J1IeMEHTOB COAep:KaHusA, MPpoBepsaeMbIX HA OI'D) o maremaTtuke

Kon [IpoBepsieMblii JIEMEHT COJEPKAHUS
1 Yucna v BBIYUCIEHUS
1.1 Harypansnbie n nesnble uncina. [Ipu3Haky JeMMMOCTH LENBIX YACEIT
1.2 OOBIKHOBEHHBIE u JIECATUYHBIE JpooH, TPOLICHTBI,
OECKOHEYHbIE TEPUOINYECKUE TPOOH
1.3 Paionanbhbple  uucnma.  ApudMeTudeckue — omepauuu ¢
palMOHAILHBIMU YU CIIAaMU
1.4 JleficTBUTENnBHBIC YncIa. ApuMeTHIeCKUE OnepaIuu ¢ AeHCTBUTEIHHBIMA
YUCIIAMH
1.5 [TpubmkeHHble  BBIYMCICHUS, TpaBWIa OKPYIJICHUS, TNpPUKUIKA U
OLICHKA PE3yJIbTaTa BEIYUCICHUN
2 AnreOpanyeckue BbIpaKeHHs
2.1 BykBeHHBIE BbIpaXeHUS (BBIPAKEHUS C IEPEMEHHBIMM )
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2.2 |Crenenp cuenbiM TokasareneM. CTeNeHb C PalMOHAIBHBIM
nokazaresieM. CBOMCTBA CTENEHU
2.3 MHoro4sieHbl
2.4 Anrebpandeckast Ipoob
2.5 Apudmerrdeckuit KOPEHb HATypaTHLHON CTETICHH.
JleiicTBusi ¢ apuMETHISCKUMH KOPHSIMH HATypaJbHON CTENICHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 |lemsie u papoOHO-palMoHaNbHBEIE  ypaBHeHHs. CHCTEMBI U
COBOKYITHOCTH YPaBHEHHU
3.2 [enpie u  ApoOHO-palMOHATBHBIC HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTHU
HEPABEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 UwucnoBbie OCIeI0BATEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEA0BATEILHOCTEH
4.2 Apudmerndeckass U reomerpuueckas — mporpeccud.  Dopmyna
CJIOYKHBIX MPOIIEHTOB
5 OyHKIIUU
5.1 Oyukuums,  cnocoObl  3amaHus  GyHKimM.  [papuk  dyHKIMU.
OOmnacts orpeneneHus 17§ MHOKECTBO 3HAYECHUN (byHKIHN.
Hym bynkimn. [IpoMexxyTkn  3HaKOmoCTOsIHCTBA.  [IpoMexyTku
MOHOTOHHOCTH  (PyHKIHH. MaKCHMyMBI u MHHHMYMBI byHKIHN.
Haubornbinee 51 HauMeHbllee 3HaYeHNE QYHKLIUU Ha TPOMEKYTKE
6 KoopannaTel Ha IpAMOM U TNIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlekapTOBbI KOOPAUHATHI HA MIJIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpudeckue GUrypsl 1 X CBONCTBA
1.2 TpeyroapHuK
7.3 MHOroyronbHIUKN
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepeHre reoMeTpuYeCcKiX BEJIMYHUH
7.6 BekTopbl Ha MIIOCKOCTH
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8 BeposTHOCTh M cTaTHCTHKA
8.1 OmnwucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmr
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