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@®enepanbHas pabouyass mporpamma mo ydeOHoMy mpeamery «MaremaTtuka
(6a3oBbIl ypoBeHb) (mpeaMeTHas oOnacth «MaremaTuka W uHGOpPMaATUKAY) (nanee
COOTBETCTBEHHO — [IpOrpamMma 1o MaTeMaTUKe, MaTEMaTHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMMCKy, colepKaHhe OOy4eHMs, IJIaHUPYEMbIE PE3ylbTaThl OCBOEHHUS MPOrpaMMbl
o  MaTeMaTUKe, TEeMAaTUYeCKoe  IUIaHUpOBaHUE, IMepedyeHb  (KoauduxaTop)
pacnpesieNIeHHbIX IO KJIaccaMm MpoBepsAEeMbIX TpeOOBaHUW K pe3yibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30oBaHUs U SJIEMEHTOB
collepKaHUsl IO MaTeMaTuKe, IepedyeHb (KOAU(PUKATOP) MPOBEPSIEMBIX TpeOOBaHUMN
K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOT'O OOIIEro
o0pa30oBaHus U 3JIE€MEHTOB COJEPKaHUS 110 MaTEMaTHKe.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o MatemaTuke g oOydaronuxcss 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo MareMaTUKE YUYTEHbl UJI€M W MOJIOKEHUS
KOHIICTIIINY Pa3BUTHsI MaTeMaTH4YecKoro oopazoBanus B Poccuiickoii denepanuu.

[Ipeamerom MaTemMaTUKH SBISIOTCS (DYHIaMEHTAIbHBIE CTPYKTYPHI HAIIEro MUpa —
IPOCTPAHCTBEHHBIE (OPMBI W KOJUYECTBEHHBIC OTHOIIEHUS (OT TMPOCTEHIIMX,
YCBAaMBAEMbIX B HEMOCPEJACTBEHHOM OIBITE, JI0 JTOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX
JUTSL pa3BUTHUSL HAYYHBIX U MPUKIAAHBIX UeH). MaremaTnueckue 3HaHus 00eCeYnBaloT
NOHUMAHHUE TPUHIUIIOB YCTPONCTBA M HCIIOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSATUE W HMHTEPOPETALMIO COLUUAIBHOW, HKOHOMHUYECKOH, TOJIUTHUYECKON
uHGOpPMAIINK, JAI0T BO3MOXHOCTH BBITIOJIHATH PACUYE€Thl M COCTABJISATH AJITOPUTMBI,
HAXOAUTh U PUMEHSTH (DOPMYIIBI, BIAACTh MPAKTUYECKUMHU TPHEMaMU FT€OMETPUUECKUX
U3MEpPEHUN W TOCTPOCHUH, YMTaTh MH(OpMAaIUIO, MPEACTaBICHHYIO B BHJE TaOUII,
auarpaMM U TpauKOB, JKUTh B YCJIOBHSX HEOMPEACIEHHOCTH ¢ TOHWMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuenne mareMatuku (HopMUpyeT y O0Oy4arolmuXcsi MaTeMaTUYECKHA CTHIIb
MBIIIJICHUS, TIPOSIBIISIIOIINIICS B OMpPENeNeHHBIX YMCTBEHHBIX HaBbiKax. OOydarommuecs
OCBAaMBAIOT TaKW€ NPUEMbl W METOJbl MBIIUICHHUS, KAaK HMHAYKIUS WU JAeAyKUUS,
000011IeHNe W KOHKPETHU3alusl, aHAIU3 W CUHTE3, KiIacCU(PUKAIMSI U CUCTEMATHU3AIINA,
abctparupoBanue u aHanorus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUEHUH, TTpaBujia UxX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTUYECKHX MOCTPOEHUM, CIMOCOOCTBYIOT
BbIpaOOTKEe yMeHus (GOpMyIMpPOBaTh, OOOCHOBHIBATH M JOKA3bIBATh CYXKICHHS, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbINIIeHHEe. M3ydeHue mareMaTtuku oOecrednBaeT
dbopMHupOBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS W BOCIUTAHUE YMEHUU
NEUCTBOBATh MO  33JaHHBIM  QJIrOPUTMaM,  COBEPILICHCTBOBaTbH  HM3BECTHBIC
U KOHCTpyUpOBaTh HOBBIE. B mpouecce pemnieHus 3agady — OCHOBHOM yueOHOM
NEATeIbHOCTH Ha YpOoKax MaTEeMaTHKW — pPa3BUBAIOTCS TBOpYECKAas W IPUKIIAHAS
CTOPOHBI MBIIILJICHUS.
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OO0yueHne mMaTeMaTUKE JAaeT BO3MOXKHOCTh Pa3BUBATh y 00YydYaromuXcs TOUYHYIO,
palMoOHaIbHYI0O U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOIXOJSAIINE
SI3bIKOBBIC, CHMBOJIMYECKHE, Tpaduyeckue CpeicTBa Mg BBIPAXKEHUS CYXKICHUM
Y HarJIsiTHOTO WX MPE/ICTABICHUS.

[Ipy u3ydYeHUM MaTeMaTUKH OCYILECTBISETCS O0O0IlIee 3HAKOMCTBO C METOAaMU
MO3HAHUS JEUCTBUTEIBLHOCTH, MIPEACTABICHUSIMHU O TIPEAMETE U METOJaX MaTeMAaTHKH,
UX OTJIMYUM OT METOJIOB JIPYTHX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MIPUMEHECHUSI MaTeMAaTUKH JIJIs1 pEUICHUS HAYYHBIX U MPUKIIAIHBIX 33/1a4.

[IpuoputeTHRIMU TIETSIMH OOyYEHHUSI MaTeMaThke B 5-9 kjaccax SBISIOTCS:

dbopmMupoBaHue IEHTPAIBHBIX MATEMATHYECKUX TOHSITUH (YUCIIO, BEIMYMHA,
reomeTpuueckas ¢Gurypa, NepeMeHHasl, BEpPOSTHOCTh, (PYHKIHsA), O0OECIeunBaIOIIUX
IPEEMCTBEHHOCTh ¥ EPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs O0yUarOIUXCs;

nojBe/icHne OOydYarolmuXCcs Ha JOCTYITHOM /IS HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMAaTUKH U OKPY>KAIOIIEro MUpa, MOHUMaHWe MAaTEeMaTUKH KaK 4acTH
00111e# KyJbTYPhI UETIOBEYECTBA,

pa3BUTHE WHTEIJICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydaronuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIILICHHS,
MHTEpECca K U3YYCHUIO MAaTEMaTUKH;

dopmupoBanue GYHKIMOHATBHOM MaTeMaTHYeCKOW TI'pPaMOTHOCTH: yMEHUS
pacno3HaBaTh MPOSBICHUS MAaTEMATUUYECKUX MOHSATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH
B peajJbHBIX JKU3HEHHBIX CUTYaIUsX U MPU H3YUYEHUU APYTHUX Y4EOHBIX MPEAMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMYIHpOBaTh HX Ha S3bIKE
MaTeMaTUKA M CO3J4aBaTb MAaTEMATHYECKUE MOJENIH, MPHUMEHSATh OCBOCHHBIM
MaTeMAaTHUYECKU ammapar Juisl PpPElIeHHs MPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
UHTEPIPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JTMHUU COJEPKaHUS MPOTPaMMBI 110 MaTeMaThke B 5—9 kinaccax: «Yucna
U BBIUHCICHUS», «Anredpa» («AnreOpanueckue  BBIPAKCHHSA», «YPpaBHEHUS
U HepaBeHCTBay»), «DyHkmum», «['ecomerpus» («['eomeTpuueckne GUTYpPBI U HX
cBolcTBay, «M3MepeHne reoMeTpuYecKnX BEJIMYHUHY»), «BeposSTHOCTh U CTaTHCTUKAY.
JlaHHbIe JIMHUW Pa3BUBAIOTCA TapajuIeNIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCHMMO OJHAa OT Jpyrod, a B TECHOM KOHTAaKTe
Y B3aMMOJICHCTBUMU.

Copepskanue mporpaMMbl IO MaTEMAaTUKE, PACIPEACIICHHOE 0 TojaM OOy4eHHs,
CTPYKTYPHPOBAHO TakWM 00Opa3oM, dYTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHATHHBIM
BOlpocaM  oOydaromuecss  oOpamjaiuch  HEOAHOKPATHO,  4YTOOBI  OBJIQJICHUE
MaTeMaTUYeCKUMHM TMOHSATUSIMU M HABBIKAMHU OCYILECTBISJIOCH IOCJIEA0BATENBHO
U TOCTYNAaTeNbHO, C COOJIOJEHUEM MPUHIMUIIA NPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIFOYAJIUCh B OONIYI0 CHCTEMY MAaTeMaTHYeCKUX TMPEJACTaBICHUA OO0ydJaronmxcs,
pacuupsis U yriyossisi ee, 00pa3ysi IpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maremaTuka sBIsieTCS 00s3aTEbHBIM YYEOHBIM
IIPeAMETOM Ha YpOBHE OCHOBHOTrO o0miero oopasoBanus. B 5-9 kmaccax maremarnka
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TPaJUIIMOHHO U3YyUYaeTcs B paMKax CJIEAYIOMMNX Y4eOHBIX KYpCOB: B 5—6 Kiiaccax — Kypca
«Matematukay, B 7-9 kiaccax — KypcoB «AnreOpay» (BKJIro4asi 3J1€MEHThI CTATUCTUKHU
U Teopuu BepoATHOcTer) U «l'eomerpusi». Ilporpammoili mo maremMaTuKe BBOJIUTCA
CaMOCTOSITEIbHBIN Y4eOHbIN Kypc « BeposiTHOCTb U CTaTUCTUKA.

OO6mree 4KCIIO YacoB, PEKOMEHAOBAHHBIX JII M3Y4YeHUs] MaTeMaTUKHU (0a30BBIi
yYpOBEHBL) Ha ypOBHE OCHOBHOro oOmiero oOpa3zoBaHusi, — 952 yaca: B 5 kiacce —
170 wacoB (5 uwacoB B Hememo), B 6 kimacce — 170 yacoB (5 yacoB B Hememo),
B 7 kitacce — 204 gaca (6 gacoB B Heienr0), B 8 kiacce — 204 gaca (6 yacoB B HEJEIO),
B 9 kimacce — 204 Jaca (6 4acoB B HEJICIIO).



denepanpHas pabouas nporpamma | Marematuka. 5-9 kiaccel (0a30BbIil ypPOBEHB)

IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne MareMaTukyl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsl HAMpPaBIICHO
Ha JOCTHKCHHE OOYYaAIOUIMMUCS JIMYHOCTHBIX, METallpPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHUSI yUeOHOr0 TIpeaMeTa.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE ~ pe3yNbTaThl  OCBOEHHUS  MpOrpaMMbl O  MaTeMaTHKe
XapaKTepU3yOTC:

1) maTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MATEMAaTHKOB M POCCUHCKOM
MaTeMAaTUYECKOW IITKOJIBI, K WCIOJIB30BAHUIO JTHUX JIOCTH)KEHHUH B JPYrUX HayKax
U TIPUKJIAJIHBIX cepax;

2) rpaskIaHCKOEe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
Npe/CTaBIeHHEM O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO 00IIeCTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKHUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BaXXKHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIUIIOB B IEITEIHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOM HA AaKTMBHOE Y4YacTHUE€ B PEIICHUM MPAKTUYECKUX 3a/]ad
MaTE€MAaTHUYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHHs HAa TMPOTSKEHUU BCEW >KU3HU IS YCIENTHOW TpodecCHOHATBHOM
JESTENbHOCTA H  PA3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOpPOM
U TIOCTPOCHUEM WHIMBHUAYATHLHOW TPACKTOPUU OOpa30BaHUS M >KU3HCHHBIX IIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEHICHWH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) eHHOCTH HAYYHOTO MO3HAHMA:

OpHEHTALINEN B JCATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS YEIOBEKa, NPUPOALI U OOIIECTBa,
MMOHMMAaHHEM MAaTeMaTUUYECKOW HAyKH KaK cephbl YEIOBEUECKON NeATebHOCTH, ITAIOB
€€ pa3BUTUA M 3HAYMMOCTH JJIsi PA3BUTUS LHMBUIM3ALWH, OBJIAJACHUEM SI3BIKOM

7
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MaTeMaTMKd K MaTeMaTH4YE€CKOU KYHBTypOﬁ KaKk CpCACTBOM IIO3HAHUA MMPa,
OBJIAICHHUCM HpOCTCfIHIPIMH HaBBIKaMH HCCHGI{OB&TGJ’IBCKOﬁ ACATCIBHOCTH,

6) puzuueckoe BOCIIUTaHHE, (¢popmupoBanue KYJbTYPBbI 310POBbS
¥ SMOLMOHAJILHOI'0 0J1arOIOJIy YU :

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 310POBb4,
BEJICHUs 370POBOT0 00pa3a *U3HU (310pOBOE NUTaHUE, COAJIAHCUPOBAHHBIM PEKUM
3aHATHH U OT/AbIXA, peryJigpHas pu3nuecKasi akTUBHOCTb), COOPMHUPOBAHHOCTHIO HABBIKA
pedaexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OUIMOKY M TakKOro e MpaBa JIpyroro
YeJI0BEKa,;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MATeMAaTUYeCKUX 3HAHUU [Jis peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOILEH Cpeibl, MIIAHUPOBAHUS MOCTYIKOB M OLUEHKH UX
BO3MOXXHBIX TOCIEACTBUI Ui OKpYXaloleld Ccpelbl, OCO3HAHUEM TJI00aJIbHOrO
XapakTepa FKOJIOTHYECKUX MPoOJIeM U MyTell UX pelieHus;

8) amanTanus K N3MEHSIOIMMCS YCJIOBHSIM CONMAIBLHOI M MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHUCTBUAM B YCJIOBHUSIX HEOIPEICICHHOCTH, MOBBIILICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTHU 4Y€pe3 MPAKTHYECKYIO AEATEIbHOCTh, B TOM YHUCJIE YMEHHUE
YUUTBCA y APYTHUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOW JESTEIIbHOCTH HOBBIE 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMyTupoBaTh
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBAThH MPUHUMAEMbIE PEIICHUS
U IeUCTBUS, GOPMYIHPOBATH U OLICHUBATH PUCKU U TIOCIECTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETr0O
oOpa3oBaHusa y oOywaromerocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yJIbTaThI,
XapaKTepU3YIOIHUECs] OBJAJCHUEM IMO3HABATCIbHBIMU YHHUBEPCAIBHBIMU yUeOHBIMU
NEUCTBUSIMHA, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  yUYE€OHBIMU  JIEUCTBUSIMH,
PETYISITABHBIMU YHUBEPCATBHBIMU YU€OHBIMU JICHCTBHUSMHU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIEe AeiiCTBUS

[lo3HaBaTenbHble  yHUBEpCajdbHble  yuyeOHble  JCUCTBUA  OOECIEYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOILIECCOB 00yYaromuXcsi (OCBOCHUE METO0B
MO3HAHUSl OKPYXKAIOLIEro MHpa, MPUMEHEHUE JIOTMUECKUX, HCCIEH0BATEIBCKUX
onepaiuii, yMeHui paborars ¢ nHpopManuei).
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Bba3oBble Jiornueckue aeicTBus:

BBUSIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MaTeMaTHYECKHU X
O00BEKTOB, TOHSTUM, OTHOIICHUN MEXIY MOHATUSMH, (POPMYIUPOBATH OMpEACICHUS
MOHSATUN, YCTAaHABIMBATh CYIIECTBEHHBIM TMpU3HAK KilacCU(UKAIMK, OCHOBAHUS
7U1s1 0000IIIEHNS U CPABHEHUS, KpUTEPUHU MTPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYITUPOBATH U MTPEOOPA30BBIBATEH CYKIEHUS: YTBEPAUTEIbHBIE
U OTpHUIIaTENIbHBIC, €AMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M MPOTUBOPEUUS
B (akTax, JIaHHBIX, HAONIOJEHUAX U YTBEPKICHUAX, TMpeajaraTb KpUTEPUU
JUTSL BBISIBJIGHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUUH;

IPOBOJIUTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX
Y MHJYKTUBHBIX YMO3aKITIOUEHHUM, YMO3AKIIOUCHHI 110 aHAJIOTUH;

pa3Ouparh  JOKa3aTeJbCTBA  MAaTEMAaTHMUYECKUX  YTBEPXKACHUU  (MpsSMbIC
U OT TMPOTHUBHOIO), TIPOBOJHUTH CAMOCTOSITEJILHO HECJIOXKHBIE JIOKa3aTelbCTBA
MaTeMaTH4YeCKUX (aKkToOB, BBICTpaWBaTh AapPTryMEHTAIMIO, TPUBOJIUTH IPUMEPHI
¥ KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOMPATh CIOCOO perieHus yueOHOHM 3aja4uu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHusi, BEIOMpaTh Hanbosee MOAXOASIINN ¢ YIETOM CaMOCTOSATENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

Ba3oBnble ucciiegoBarejbCcKHe JeCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICAOBATCIbCKHA HWHCTPYMEHT IIO3HAHMS,
(GopMyIIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE TPOTUBOPEUHE, IIPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOC, ()OPMUPOBATh THIIOTE3y, apryMEHTHPOBATh CBOIO
ITO3ULINIO0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJIOMHBIA DKCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBIICHHIO 0COOEHHOCTEH MaTEMaTHIECKOTO OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKITY COOO;

CaMOCTOATEILHO (QOpPMYNIHPOBATH OOOOIIEHUS ¥ BBIBOJALI IO pe3yJbTaTam
MIPOBEJCHHOTO HAOJIFOACHUS, WCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IOJTYyUYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3MPOBATh BO3MOJKHOE pa3BUTHE TpoOllecca, a TaKXKEe BBIIBHUTAThH
MIPEIOJIOKEHNS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIITH ~ HEJAOCTATOYHOCTh M M30BITOYHOCTH ~ MH(OpMalUM,  JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a49H;

BBIOWpaTh,  aHAJIM3WPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
MH(pOpPMALINIO Pa3IMUHBIX BUJOB U (DOPM MPEACTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBieHUs] UHPOPMALMA U WLIIOCTPUPOBATH pPELIaEMbIe
3a/1a4Md CX€MaMHU, AuarpaMmMaMu, HHOU rpauKoi U UX KOMOUHAIUSIMU,
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OLICHMBATh HAJEKHOCTh MHPOPMALMU IO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
WIH CPOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ
KoMMyHHKaTUBHBIE  yHHMBEpCAJbHbIE  Y4eOHBbIE  JIEWCTBUS  OOECHEUMBAIOT
c(OpMHPOBAHHOCTH COLUATIBHBIX HABBIKOB 00YYaIOIIHUXCSI.

OO1enue:

BOCIIPUHUMATh W (POPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSIMU
U 1eJISIMU OOIIEHHUs, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
U THUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUsS MO XOJy PEUICHMs 33a/1aud U TOJYYCHHBIM
pe3yibTaTam;

B XOJ¢ OOCYXJEHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
poOJIeMbl, pelIaeMoi 3ajauu, BbICKAa3bIBATh WJIEH, HAIICJICHHBIC HA MOWCK PEIICHHS,
COTIOCTABJISITh CBOM CYXACHUS C CYXICHUAMH JIPYTMX YYaCTHUKOB JIMAJIOTra,
OOHapyXUBaTh Pa3IMYME U CXOJCTBO MO3UIIMH, B KOPpPEKTHOU (hopme GopMynupoBaTh
pa3HOrJIacus, CBOU BO3PAKCHUS;

NPEACTABIATh PE3yJbTaThl PEIICHHS 3ajJa4d, DKCIICPUMEHTa, HCCIEIOBaHUSA,
IIPOEKTa, CaMOCTOSITEILHO BHIOMpaTh (OpMaT BBICTYIUICHUS C YYeTOM 3ajay
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyecTBo:

IOHUMATh W UCTIOIH30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ HHIANBUAYATHHON paOOTHI
NpY PEIICHUH YIeOHBIX MATEMAaTUICCKUX 3a/1a4;

NPUHUMATh 1eJIb COBMECTHOHW JIESITeIBHOCTH, IUIAaHHUPOBATh OPTAHH3AINIO
COBMECTHOM pabOThI, pacIpeaeIsiTh BUIBI paboT, TOTOBapUBaTLCS, 00CYXKIaTh MPOIECC
U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYIIOBBIX ¢opMmax paboThl (0OCYyKIeHUsS, OOMEH MHEHHSIMU,
MO3TOBBIC MITYPMBI U IPYTHE), BHIOIHITH CBOIO YacTh pa0OTHI M1 KOOPAMHUPOBATH CBOU
JIEUCTBUS C IPYTUMH WICHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepcCaJbHble yU4eOHbIC 1eiiCTBUSA
PerynstuBHBIE yHUBEpCalbHbIE YdeOHbIE AeCTBUS 00ecneurnBaoT (POPMUPOBAHHE
CMBICJIOBBIX YCTAHOBOK M KHU3HEHHBIX HABBIKOB JIUYHOCTH.

Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, aJICOPUTM pEUICHUs 3aAadd (WU €ro 4acTh),
BBIOMpaTh CMOCOO pEHIEHUS C YYEeTOM MMEIOIINXCS PECYpCcoOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThl PEUICHUNU C YYETOM
HOBOU MH(OpMaIu.

10
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CaMOKOHTPOJIb:

BIAJETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA IIpolecca M pe3ysbrara
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTLYT BO3HUKHYTh IpU PEUICHUM 3aJ]1a4H,
BHOCUTHh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, HaWJIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa JAEATEIBHOCTH IIOCTABICHHOW LEIU
U YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKEHUS WM HETOCTHXKCHUS IIeJIM, HaXOJUTh
omuOKy, 1aBaTh OIICHKY MPUOOPETCHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC PE3yNbTaThl OCBOCHHUS MPOTpPaMMBbI MO MAaTEMAaTHKE IPEICTaBICHBI
o rojiaM OOydeHHs] B paMKax OTJEIbHBIX YYEOHBIX KYpCOB: B 5—6 Kjlaccax — Kypca
«MatemaTrkay, B 7-9 kiaccax — KypcoB «Anredpay», «I'eomerpus», «BeposTHOCTH
U CTATHCTHKA.

11
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®OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMM LIEIMH OOy4YeHHUsT MaTeMarhuke B 5—0 Kiaccax SBISIOTCA:

NpoJoJKEHNE (POPMUPOBAHUSI OCHOBHBIX MAaTEMAaTUYECKUX MOHSATUH (YHUCIIO,
BEJIMYMHA,  TreoMmeTpudeckass  ¢urypa), O0OECIEUUBAIOUIUX  IPEEMCTBEHHOCTh
Y IEPCIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHus 00yUarOIUXCS;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydarouuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HMHTEpeca K H3YYCHHIO
MaTeMaTUKH;

NoJIBe/IeHHe OOy4yaloIUXCsl Ha JOCTYMHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3U MaTEMAaTUKHU U OKPYKaIOLIEro MUpa;

dopMupoBanue (GYHKIMOHAJIBHOM MaTEeMaTHYECKOM TIpaMOTHOCTH: YMEHUS
pacmo3HaBaTh MaTeMaTH4YeCKHE OOBEKThl B pEAIbHBIX JKM3HEHHBIX CHUTYalUAX,
MPUMEHATh OCBOCHHBIC YMEHUS Ui pElIeHUs NPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJTYYEHHBbIE pE3yJlbTaTbl M OLEHUBATh KX HA COOTBETCTBHUE
PAKTUYECKON CUTYaIIUH.

OcHOBHBIE JMHUM COJEpKaHMS Kypca MaTeMaTuku B 5—6 Kiaccax —
apumeTHdeckass U TeOMETpHUUYecKas, KOTOPbIe DPAa3BUBAIOTCS MapajljIesbHO, Ka)kaas
B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBHUCHUMO OJHA OT JAPYTOH,
a B TECHOM KOHTaKTe W B3aMMOJEWUCTBHH. Takke B Kypce MAaTeMaTUKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATENbHON CTATUCTHKH.

N3ydyenne apupMeTHUECKOro MaTepuajia HAYMHAETCSd CO CHCTEMaTH3allud

U Pa3BUTHSA 3HAHUN O HATYpaJbHBIX YHUCIAX, MOJYYCHHBIX HA YPOBHE HA4aJbHOTO
obmiero ob6pazoBanus. [Ipm 3TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKU
U (GOpMHUpPOBAHME HOBBIX TEOPETUYECKMX 3HAHMM COYETAeTCI C Pa3BUTHUEM
BBIUMUCITUTENILHON KYJIbTYypbl, B YacCTHOCTH C OOy4Ye€HHUEM MPOCTEHIINM TpUeMaM
MPUKHUJIKK W OLIEHKA pEe3yJbTaTOB BbIUMCICHUN. VI3ydyeHHe HaTypajbHBIX YHUCEN
MPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TIOHATHSIMU TEOPUU JICTUMOCTH.
Hayvasno u3ydennst OOBIKHOBEHHBIX U ACCATHYHBIX IPOOEH OTHECEHO K 5 Kitaccy. ITo
NEPBBIH ATAN B OCBOEHUU APOOEH, KOTr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
NOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX IpOoOeil B MOJIHOM 00beMe
NpPEIIIeCTBYET U3YUCHHUIO JECATHUHBIX IpoOeH, YTo 1eaecoo0pa3Ho ¢ TOUKH 3pEHUS
JIOTUKU W3JI0KEHHS] YUCJIOBOM JIMHUHU, KOTJa MIpaBuia JEUCTBUI C JIECITUYHBIMU
JIpOoOSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMH QJITOPUTMAMH BBITIOJTHEHUS TEHCTBHIMA
C OOBIKHOBEHHBIMH ApOOSIMU. 3HAKOMCTBO C JACCSITHYHBIMH JAPOOSIMU PACIIMPUT
BO3MOKHOCTH ISl TIOHUMAaHHSI OOY4YalOIIMMUCA TPUKIATHOTO NPUMEHEHUS HOBOM
3alUCU TMPU U3YYCHUU JIPYTUX MPEIMETOB U TMPU MPAKTUYECKOM HCIOJIH30BAHUU.
K 6 xmaccy oTHeceH BTOpOMl »dTam B W3YYCHUH [JpoOeH, Tae MPOWCXOIUT
COBEPILIEHCTBOBAHHNE HaBBIKOB CPABHEHHUSI M PE0Opa3oBaHusl 1poOeil, 0CBOEHUE HOBBIX
BBIYUCIIUTEIBHBIX aJTOPUTMOB, OTTAUYMBAHUE TEXHUKU BBIYUCICHUNM, B TOM 4YHUCIE
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3HAQYCHUN BBIPAKECHUM, COACpPKAIUX UM OOBIKHOBEHHBIC, W JIECSITHUYHBIC ApOOH,
YCTaHOBJICHUE CBSI3EH MEXK]Yy HUMH, PACCMOTPEHUE MTPUEMOB PEILICHUS 3a/1a4 Ha APOOH.
B nauane 6 xiacca NpoOMCXOINUT 3HAKOMCTBO C ITOHATUEM MPOLIECHTA.

OcoOEHHOCTBIO M3YUCHHUSI MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCEIT SIBJISETCS TO,
YTO OHU TaKX€ MOTYT paccMaTpuBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hayaie
n3yueHusi TemMbl «llonoXKuUTeNbHBIE W OTPUIATEIbHBIE YMCIIa» BBIJCISAETCS IMOJTEMA
«llenble 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMH YHCIAMHU
1 ICUCTBUSMH C TIOJIOKUTETBLHBIMU U OTPUIIATEILHBIMU YUCIIAMH ITPOUCXOIUT HA OCHOBE
COZIEPKATENBHOIO MOAX0Ja. JTO IO3BOJISIET HA JOCTYIMHOM YPOBHE IO3HAKOMUTH
o0ydJaromuxcs MPaKTUYECKU CO BCEMHU OCHOBHBIMU TOHSTUSIMU TEMBI, B TOM YHCJIC
U C TMpaBWIaMH 3HAKOB TPU BBINOJHEHUM apuPpMeTUUecKuX aeucTBuil. M3yueHue
palMOHANIbHBIX yncen OyeT MPOJ0KEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOydeHHHM penIeHUI0 TEKCTOBBIX 3ajad B S5—0 Kjaccax HCIOJIb3YIOTCS
apudmMeTHUecKrue npremMsl perieHus. [Ipu oTpaboTke BRIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIacCax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4U CIAEAYIOIIMX BUIOB: 3aJa4H HA JBUKECHUE,
Ha YaCcTH, Ha TIOKYIKH, Ha pabOTy U IPOU3BOIUTEILHOCTD, HA MIPOIICHTHI, HA OTHOIIICHUS
u npornopruu. OOyyaromuecss 3HaAKOMSTCS ¢ MPUEMaMH peIIeHHs 3a7ad repedopom
BO3MOKHBIX BapHUAHTOB, yuarcs paborarh ¢ MHpopMaiuen, mpeacTaBieHHOW B ¢opme
TaOJIUI WU TUarpamM.

B mporpamme ydebHoro kypca «MatemaTHkKa» MNpeaycMOTpeHO (HOpMHUpOBaHUE
NPOIEEBTUYECKUX aIreOpanyeckux MpeacTaBlieHuid. bykBa kak CMMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MAaTE€MAaTHYECKOrO KOHTEKCTAa BBOJUTCA IOCTENEHHO.
bykBeHHass CMMBOJIMKA IIMPOKO MCHOJB3YETCA TMPEXKAE BCEro Uil 3aluCh OOIIUX
YTBEPKJCHUHN U TIPEITIOKEHUA, (POPMYIT, B YaCTHOCTH ISl BBIYMCIICHUSI TEOMETPUUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yuebHOro kypca «MaremMaTthkay TpeACTaBICHA HAarJIAIHAS
reOMEeTpusi, HalpaBlieHHAas Ha pa3BUTHE OOPA3HOTO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pA3UTENbHBIX YMEHHM. JTO BaKHBIA ATAll B U3YYCHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBJISICTCS HA  HAlVAIHO-IPAKTHYECKOM  YpPOBHE,  OMNHUPAETCA
Ha HarJAIHO-O0pa3HOE MBINUICHHE OO0ydJalmuxcs. bombimas poib OTBOIUTCS
MPAKTUYECKOMN NeATEIBHOCTH, OMBITY, SKCIIEPUMEHTY, MoJenupoBanuto. OOyyaroniuecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTYypaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEHITUMHU  KOH(DUTypanusiMu, y4daTca wu300paxaTh WX Ha HEJIMHOBAHHOU
W KJIeT4aTol Oymare, pacCMaTpuBalOT MX MPOCTEHIne CBOMCTBA. B mporiecce n3yueHus
HATJISITHON T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOydYalOMUMHUCS HA YPOBHE HAYaIbHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACTITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Ki1accax u3ydaeTcsi HHTETPUPOBAHHBIN MTPEeIMET
«MareMaTnkay, KOTOPBIH BKJIIOYAET apu(PMETHUECKHU MaTepual | HarJBIHYIO
FEOMETPUIO, a TaKXKe MPONEJAECBTHUUECKUE CBEJCHUS U3 alreOphl, JIEMEHTHI JIOTHUKU
Y Hayaja OnucaTeIbHON CTaTUCTUKHU.

OO6mIee 4yncIo 9acoB, PEKOMEHAOBAHHBIX JUTsI M3y4YeHHsI MaTeMaTuku, — 340 4acos:
B 5 xiacce — 170 gacos (5 wacoB B Heneno), B 6 kiacce — 170 gacoB (5 yacoB B HEEIIO).
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COJAEPKAHUE OBYUEHUA
5 KITIACC

HarypajibHble YuC/Ia ¥ HYJIb

Hatypansnoe wumcno. Psa nHatypanbubix uyucen. Yucino 0. WM3oOpaxenue
HaTypaJbHBIX YMCEJl TOUKAMHU Ha KOOPJUHATHOMN (YUCIOBOM) MPSMOIA.

[lozunmonHass cucreMa cuMcleHMs. Pumckas Hymepauus Kak IpUMEp
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. JlecATUUHAs CUCTEMA CUUCIICHNUS.

CpaBHEHME HATypaJbHBIX YHCEJ, CPAaBHEHUE HATYypaJbHBIX YHUCEI C HYJEM.
CrnocoObl cpaBHeHUA. OKpyTIeHUE HATYPaJIbHBIX YHCEIL.

CnoxeHue HaTypajgbHBIX YHMCEN, CBOMCTBO HYJS NPH CIOKEHHH. BbluMTaHue Kak
JeHCTBUE, OOpaTHOE CJOXKEHUI0. YMHOXKEHHE HaTypalbHBIX YHCEN, CBONCTBA HYJS
U eIMHUIIBI TpU YyMHOXEHUHU. JlenmeHue kak JelcTBUe, OOpaTHOE YMHOXKEHUIO.
KomnoneHTs! neficTBuil, CBA3b Mexay HUMU. [IpoBepka pe3ynbpTaTa apupMeTUIeCKOTO
neiictBusi. [lepemecTuTennbHOE M COYETATENBbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
¥ YMHOXEHUS, PACTIPEJCITUTENbHOE CBOMCTBO (3aKOH) YMHOXKEHHSI.

Ucnonb3oBanue OykB Juisi 00O3HAUYEHMsS] HEM3BECTHOTO KOMIIOHEHTA W 3amHCH
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHbIE YUCIIA, PA3JIOKEHUE HA MHOXKMUTENU. [IpocThie u cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaldbHBIM IOKa3aTeJIEM. 3alllCh YKCIA B BUJE CYMMBbI Pa3psIHBIX
CJIaracMaiX.

HucnoBoe BbIpakeHHE. BhIUMCIICHNME 3HAYEHUM YMCIOBBIX BBIPAXKECHUMU, MOPSIOK
BBIIIOJIHEHUSI JCUCTBUM. VICIIONb30BaHME TMpU BBIUYKMCICHUAX IEPEMECTUTEIBHOTO
U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXEHUS, PACHpPEAECIUTEIIBHOTO
CBOMCTBA YMHOKECHHS.

Jpoon
[IpencraBnenne o ApoOU Kak criocoOe 3amicH 9acTH BedUYuHbI. OOBIKHOBEHHBIC

npo6u. [lpaBuibHBIE W HempaBWIbHBIE Apodu. CmemanHas ApoOb, MPEACTABICHUE
CMEIIaHHOW ApoOM B BHJE HEMPABWIHHOW JPOOM M BBIJCICHHE IICJION YACTH YHUCTa
U3 HempaBWIbHOW npoOu. M3o0pakeHwe npobeil TouKaMu Ha YKCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apoou. Cokpamenue apoOei. IlpuBenenue apoOM K HOBOMY
3HameHateno. CpaBHEHUE APOOECH.

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

Hecstuunast 3amuck apooOeit. [lpencraBnenue pecsaTHUHON apodW B BHUJC
OObIKHOBEHHOM. M300pakeHne NeCSITUYHBIX ApoOeil TOYKaMHU Ha YMCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTnyeckue ACUCTBUS C NECATUYHBIMU Apo0siMU. OKpyrieHUue IeCATUUYHBIX
TpOOEH.
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Penienne TeKCTOBBIX 33,124

Perienrie TEKCTOBBIX 3ajlady apu(PpMETUUECKUM CcrocoOoM. PelieHue JTOruyecKux
3amad. Pemenue 3amau mnepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOIUI] U CXEM.

Pemienue 3anay, conepkaimmnx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUUHBI: CKOPOCTbD,
BpEMSsl, pPACCTOSIHUE, II€HA, KOJMYECTBO, CTOUMOCTh. EJIMHUIIBI HW3MEpPEHUsI: MacCChl,
o0beMa, 1IeHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTU. CBsI3b MEXKy €AMHUIIAMU U3MEPEHUS
Ka)XII0U BEJINYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha APOOM.

[IpencraBnenne JaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM.

Harasanas reomerpus

Harnsanueie npencraBieHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YroJjl, JOMaHasi, MHOTOyT OJIbHUK, OKPY>KHOCTb, KpYyr. YToJI. IIpssmMoii, ocTphIi, Tynou
Y Pa3BEPHYTHIN YTJIbI.

JInuHa OTpe3ka, METPUYECKHE €IMHULbl [JIUHBbL. JlnMHA JIOMaHOW, NEepuMeTp
MHOTOYroJjibHHKa. VI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbI0 TPAHCIIOPTUPA.

Harnanuele mnpeactaBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
psIMOYTOJILHUK, KBAJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (hUTYP.

N3o00paxxenune ¢uryp, B TOM uuMciae Ha kieryatoi Oymare. IlocTpoenue
KoH(pUTyparui u3 yactel mpsMom, OKpY>KHOCTH Ha HEJTMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp3oBaHue CBOKWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBapaTa.

[Tnomanp IPSMOYTOJIbHUKA u MHOT'OYT'OJIBHUKOB, COCTaBJIEHHBIX
U3 TPSMOYTOJIbHUKOB, B TOM 4HCIe (GUTyp, M300paKEHHBIX Ha KieTdaTol Oymare.
Enununel uamMepeHus miomaim.

Harnsansele npencraBieHUs O NPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. 300pakeHne mpocTeHIImX MHOTOTPaHHHUKOB.
Pa3Beptku kyOa u mapamienenumnena. Co3nanue Mojeleii MHOTOTPAaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUTACTHJIMHA U APYTUX MAaTEPUAIIOB).

O06beM npsAMOYToIbHOI0 apasuienenunena, kyoa. Equauie: uamMepenus oobema.

6 KJIACC

HartypanbHble yuciaa

Apudmernyeckne JEUCTBHSI C MHOTO3HAYHBIMHA HATYPAIbHBIMA YHCJIAMHU.
UucnoBbie BBIpAKEHUS, MOPSIOK NEUCTBUM, MCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU  BBIUKMCICHUSX MEPEMECTUTEIBHOIO M COYETATEIbHOTO CBOWCTB CIIOKEHUS
1 YMHOKEHHUSI, paclpeeIUTEILHOTO CBOMCTBA YMHOXKEeHUsSI. OKpYyTiIeHNe HATypaIbHBIX
qucen.

JlenuTenu ¥ KpaTHbIE YKclia, HAUOOIBIINI OOIIMIA 1eIUTeNb U HAMMEHbIIIee o0lee
KpatHoe. [leauMOoCcTh CyMMBI U Tipou3BeicHus. JleeHue ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JApoOHM, COKpalleHue ApoOeit.

CpaBHeHHE U ymnopsanouMBaHue ApoOeil. Pemenue 3amay Ha HaXO0XKIEHHE YacTU
OT LEJOro W ULeJaoro mo ero 4vactu. J[poOHoe uucio Kak pe3ysiabTaT JCJICHHS.
[IpencraBnenue aecATUYHOM ApoOUM B BUJIE€ OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
MpeacTaBlieHuss OOBIKHOBEHHOM JpoOM B BUIE JecATUYHOM. JlecaTuunbie ApoOu
U MeTpuyeckas cucteMa mep. ApupMeTuyecKkue ACHCTBUS M YHCIOBBIE BBIpAKEHUS
C OOBIKHOBEHHBIMH U I€CITUYHBIMU APOOSIMHU.

OtHotuenue. Jlenenue B JaHHOM OTHOLIEHUMU. Maciitad, nponopuusd. [Ipumenenue
OPOMOPLUHA NP PELICHUH 3a/1ay.

[lonsiTue mnpoueHTta. BpluncieHrne mpoLEeHTa OT BEJIMYMHBI M BEJIMYUHBI 1O €€
OpOLEHTY. Bplpa’keHne MNPOUEHTOB JECATUYHBIMH ApoOsimu. Pemenue 3amau
Ha TPOLEHTHI. BolpaxkeHne OTHOIIEHHS BETUYHH B MPOIIEHTAX.

IHonoxuTeabHBbIC H OTPULATENbHBIE YMCJIA

[lonoxurenbHble W oOTpULATENbHblE uncia. Llenpie uywcma. Moaynbs yucha,
reoMeTpuiecKas HHTeprpeTanus Moayis yncia. M3o0paxeHue yucesn Ha KOOPAUHATHON
npsimoii. YucnoBeie mpoMexyTku. CpaBHeHHE uuced. ApupMmeTudyeckue AerCcTBUS
C MOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU YUCIAMHU.

[IpsMoyronpHasi cucTEMa KOOPAMHAT Ha IUIOCKOCTH. KOOpIWHATBHI TOYKH
Ha TI0CKOCTH, abcumcca U opauHaTa. [locTpoenue Touek U QUryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHBIE BHIPAaKEHHUS

[Ipumenenue OyKB JjIsi 3allMCH MaTEMAaTHUYECKUX BBIPOKCHUN W TIPEIIOKCHUH.
CroiictBa apudmeTnyeckux JelWcTBUH. bBykBeHHBIE BBIpaXEHHUS M YHCIIOBBIC
NOJCTAaHOBKH. DBYyKBEHHBIE pPAaBEHCTBA, HAXOXXIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl mepuMeTpa M IUIOMIAAU TMPSMOYTOJIbHHUKA, KBajpaTa, oObema
napajuiesieruIe1a u Kyoa.

PenieHue TeKCTOBBIX 32124

Pemenue TEeKCTOBBIX 3amaud apudMeTHdecKuM crocoOoMm. PermieHue normueckux
3amau. Pemenne 3a1a4 nmepebopoM BceX BOSMOMKHBIX BApUAHTOB.

Pewienre 3agau, copepKalux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTb,
BpEMSI, pAaCCTOSTHUE, [I€HA, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEILHOCTD, BpEMs, 00heM
paboTel. EquHuIel U3MEpEeHHs: MacChl, CTOMMOCTH, PACCTOSIHHSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKYy €IUHUIIAMU U3MEPEHUS KaX0N BETUYUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLMOHAIBHOCTHIO BEJIMYUH,
MPOLIEHTAMU;, pEIlIEHHE OCHOBHBIX 33/1a4 Ha pOOU U MPOLECHTHI.

OueHka W TpUKHUIKA, OKpyrieHue pesyabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUU O YCIIOBUIO 3a/1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosOuaTeie
JMarpamMMbl: YT€HUE U NTOCTpoeHHe. UTeHrne KPYroBbIX TUarpaMM.
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Harnsiainas reomerpus

Harnsgnesie npencraBieHus o ¢purypax Ha IJIOCKOCTH: TOUYKA, MpsiMasi, OTPE3OK,
JIy4, yroJI, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHne ABYX IPAMBIX HA IUIOCKOCTH, MAPAJUIETbHBIE MPSMBIE,
MEPIICHINKYJISIPHBIE TpsiMbIE. VI3MepeHre pacCTOSHUM: MEXIY ABYMSI TOUKAMU, OT TOUKHU
JI0 TIPSIMOU, JUIMHA MapIIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHnne ©W MOOCTPOEHHE YIJIOB C IOMOLIBK TpaHcHopTupa. Buasl
TPEYTrOJIBLHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIBHBIN, TYNOYTOJIbHBIN, PaBHOOCAPEHHBIMH,
PaBHOCTOPOHHUI. UEThIPEXYTOIbHUK, MPUMEPHI YETHIPEXYTOJILHUKOB. [IpsIMOYTOJIBHUK,
KBaJpaT: WKCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JuaroHanei. M3oOpaxeHue
r€OMETPUYECKUX (UTYyp Ha HEIWHOBAHHOM OyMmare ¢ HCIOJIb30BaHUEM IUPKYJIS,
JUHEWKH, yrolbHUKa, TpaHncnoptupa. [locTpoeHus Ha kiieTuyaToi Oymare.

[Tepumerp mHorOyronbHuka. IloHsTHE TUIOmMAMU (GUTYPHI, CIUHHIIBI U3MEPEHUS
wiomanu. [IpubmmkenHoe n3mMepeHue 1iomanu Guryp, B TOM 4HClie Ha KBaJpaTHOU
cetke. [IpubnuxeHHOe u3MepeHre JJTUHBI OKPY>KHOCTH, TIIONIAN KPYTa.

CummMmeTpusi: LIEeHTpajbHasi, OCeBasi U 3epKajibHAsI CHMMETPHHU.

[TocTpoeHrEe CUMMETPUUHBIX UTYP.

Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (UTYypax: mapauiesenure, Kyo,

nmpu3Ma, mupaMmuaa, KOHyC, MIWIMHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3zBepTOK MHOTOTPAHHHUKOB, IWJIMHpA U KoHyca. Co3anue Mojienei
IIPOCTPAHCTBEHHBIX (pUTyp (M3 Oymaru, MpoBOJIOKH, IIACTHIIMHA U JPYTUX MAaTEPUAJIOB).

[TonsiTue oOBeMa, enuHMIBI u3MepeHus ooOvemMa. OObEeM MPSIMOYTOJIBHOTO

napaJjuiesiernurea, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yJbTaThl OCBOCHHS IMPOrPaMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJjacce.

Yucia ¥ BBIYUCTICHUA

[lorumaTe W MPaBUIBHO YMHOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATYpPaTbHBIMH
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATH HATYpalbHbIE YKCIIA, CPABHUBATH B MPOCTEUIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM W M300pakaTh HATypajbHbIE YHKCJIa TOYKAMU Ha KOOPAMHATHOW (YHUCIOBOW)
MPSIMOM.

Bemonuate  apudmMernyeckue  ACHCTBUSA € HATYPAIbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIINX CIydasiX.

BbINonHATh NpOBEPKY, MPUKUIKY PE3YIIbTATa BIYUCICHUM.

OKpyrJsITh HATypaJIbHbIC YUCIIA.
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Penienne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3aauM  apUPMETHUYECKUM CHOCOOOM M C  TMOMOIIBIO
OpPraHW30BAaHHOT'O0 KOHEYHOTO Iepedbopa BCEX BO3MOKHBIX BApHUAHTOB.

Pemate 3agaum, cogepxanye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTH,
BpEMS, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUeE 3allMCH, CXEMBI, TAOJIUIbI, 0003HAYCHUS MTPU PEIICHUH 3a/1a4.

[Tonb30BaThCs OCHOBHBIMU €AWHUIIAMU W3MEPEHUS: LIEHBI, MAcChl, PACCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAXaTh OJTHU €AUHUILIbI BEIIMYUHBI U€pE3 APYTHE.

N3Bnekarb, aHanu3upoBaTh, OIEHUBATHL HMHGPOPMAIMIO, MPEICTABICHHYIO
B TabJiuile, HA CTOJOYATON JAUarpamMme, MHTEPIPETUPOBATH MPECTABICHHbBIC JTaHHBIC,
UCIIOJIb30BATh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpus

[Tonb30BaThCS TEOMETPHUUSCKUMU TMOHSATHSAMU: TOYKA, MpsiMasi, OTPE30K, JIyd, yrol,
MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT.

[lpuBoaUTH TPUMEPHI OOBEKTOB OKPYXAIOMIETO MHpa, HUMEIMX (opMy
N3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMH: BEpIIMHA CTOpPOHA,
C MHOTOYTOJIbHUKAaMHM: yToJl, BEpIINHA, CTOPOHA, TMAarOHaJb, C OKPY>KHOCTBIO: PaJIHyC,
IUaMeTp, LEHTP.

N300paxkaTh U3y4eHHbIE T€OMETpUUYECKHEe PUTYPbl HA HEJTMHOBAHHOM M KJI€T4aTON
OyMmare ¢ TOMOUIBIO UPKYJIS ¥ IMHEHUKH.

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C TOMOIIBIO
JUHENKU, CTPOUTH OTPE3KH 3aJJaHHOM JUTMHBI; CTPOUTH OKPY>KHOCTH 33/IaHHOTO pajinyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBajpaTa sl UX
MOCTPOCHMSI, BRIYUCIICHUS TUIOIIAAN U TIEPUMETPA.

Bbrauciste nepuMeTp U IIonaab KBajapara, paMoyrojibHUKa, GUTyp, COCTaBICHHBIX
U3 TIPSIMOYTOJIbHUKOB, B TOM YHCJIe GUTYpP, H300pa)KCHHBIX HA KJIeTYaTOM Oymare.

[lonb30BaTbcsi OCHOBHBIMH METPHUUECKUMH €IUHUIIAMU W3MEPEHUS  JJIMHBI,
TUIOMIAH; BBIPAXKaTh OJTHU €IUHUIIBI BEIMUMUHEI Yepe3 IPyTHeE.

PacrioznaBaTh mapamienenunen, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo TpaHb, U3MEPEHHUs, HAXOUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruncnare o0beM KyOa, mapaiiesienuiiesa MO 3aJaHHBIM — U3MEPEHUSM,
MOJIb30BaThCS €AMHUILIAMU U3MEPEHHs 00beMa.

Pemartr HecloXXHBIE 3ama4dl  HAa  W3MEPEHHE T'C€OMETPUYECKHX  BEITWYHH
B MTPAKTUYECKUX CUTYaIHSIX.

[IpeameTHble pe3ynbTaThl OCBOSHHS MPOrPAaMMBbI Y4eOHOro Kypca K KOHITY
oOydeHus B 6 Kjacce.

Ymuca v BbIYUCIEHUSA

3HaTh W TMOHMMAaTh TEPMHUHBI, CBA3AHHbIE C PA3TUYHBIMU BUJAMH YHCEI
U CIoco0amMu UX 3aMucH, NEPeXoquTh (€CIU 3TO BO3MOXKHO) OT OJHOU (POpMBI 3amucu
4yucia K Apyrou.
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CpaBHUBATbH U YIIOPSAI0UMBATH LIEJIbIE YMCIIa, OOBIKHOBEHHBIE U IECATUYHBIE ApOOH,
CpPaBHUBATh YUCJIa OJHOI'O U PA3HBIX 3HAKOB.

BbInosiHATh, coueTasi yCTHbIE M TMCbMEHHBIE TPUEMBI, apu(MeTHUECKHE ACHCTBUSA
C HATypaJIbHBIMU M LIEJIbIMH YHUCIaMHU, OOBIKHOBEHHBIMH U JECSITHUUYHBIMHU JIPOOSAMH,
IIOJI0’KUTEIIBHBIMU U OTPULIATEIbHBIMUA YUCIIAMH.

BpluucnaTh 3HaYEHMS YUCIOBBIX BBIPAYKCHUM, BBIINOJIHATH IPUKUIAKY U OLEHKY
pe3ysbTaTa BBIYMCICHHUM, BBINOJHATH MPEOOPa30BAHMS UYUCIOBBIX BbIPAKEHUN
Ha OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM
U U300pakaTh 4Kclia TOUKaMHU Ha KOOPAMHATHOW MPSAMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCUTBH TOYKHM B MPSMOYTIOJbHOW CHCTEME KOOPIMHAT C KOOPAWHATAMM 3TOU
TOYKH.

OKpyrasTh UeNible Yucia U JeCATUYHbIE APOOHU, HAXOAUTH MPUOIMKEHUS YUCEIL.

YucaoBbie 1 OyKBeHHbIE BbIPAKEHHSI

[Tonnmatre U ynoTpeOssiTh TEPMHUHBI, CBSI3AHHBIC C 3aMHCBIO CTEINCHU YHCIA,
HaxXOJUTh KBajgpaT M KyO 4YHCIIa, BBIYUCIATH 3HAUYCHHSI YHCIOBBIX BBIPAKCHUM,
coAepKallruX CTEICHHU.

[Tonb30BaThCsd MpU3HAKAMHM JCIMMOCTH, PaCKIaJbIBaTh HAaTypalibHbIE YMCIA
Ha MPOCThIE MHOXKHUTEIH.

[Top30BaThCst MacITabOM, COCTABIIATEH MPOIOPITUN ¥ OTHOIICHHUSI.

Hcnons3oBaTh OyKBBI 11 O0O3HAUEHUS] YHCET NPH 3alMMCH MaTeMaTHYECKHUX
BBIPOKEHUH, COCTABJISITh OYKBEHHBIE BBIPAKECHHUS W (POPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPOKEHHH, OCYIIIECTBIISSI HEOOXOAMMBIE TIOJICTAHOBKU U MTPEOOpa30BaHUS.

HaxonuTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32124

PemmaTe MHOTOIIIATrOBBIE TEKCTOBBIE 33/1a4U apU(PMETHIECKUM CITIOCOOOM.

Pemate 3amauu, CBSI3aHHBIE C OTHOILIEHHEM, MPONOPLHOHAIBHOCTHIO BEJIUYHH,
IPOIIEHTaMU, PEIIaTh TPH OCHOBHBIE 33]]a4M HA IPOOU U MIPOLICHTHI.

Pemate 3amaun, comeprkaime 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpeMs, pPacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb, MHPOU3BOJUTEIBHOCTH, BPEMS,
oO0beMa paboThl, HCHOIB3YyS apudMeTHuecKne JACHCTBUS, OIEHKY, MNPUKHUIKY,
MIOJIB30BaThCS €IMHULIAMHU U3MEPEHHS COOTBETCTBYIOIMX BEJIMYMH.

CocraBisaTs OyKBEHHBIEC BEIPAKEHHUS 110 YCIOBUIO 33/1a4H.

N3BnekaTs nHQOpPMAIINIO, IPEICTABICHHYIO B TA0JINIIAX, HA TWHEHHOM, CTOJIOYATON
WA  KPYrOBOM  JuarpaMmax, HWHTEPIPETUPOBATH  MPEACTABICHHBIE  JIaAHHBIE,
WCMOJIB30BATh JAHHBIC MPU PEIICHUHN 33/1a4.

ITpencraBisaTh HHGOPMAITHIO C TTOMOIIBIO TAOJIHII, JIMHEHHOM U CTOJIOYATOM THarpaMM.

Harasanasi reomerpust

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEomuX Gopmy
M3YUYEHHBIX T€OMETPUUECKUX MIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, MPUMEPHI PABHBIX
U CUMMETPUYHBIX (PUTYD.
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N300paxkaTh ¢ MOMOILIBIO LUPKYJIA, JIMHEHKH, TPAHCHIOPTUPA HA HEIMHOBAHHOM
U KJIET4aTOM Oymare M3y4eHHbIE IJIOCKHE T€OMETPUYECKHe (PUTYphl U KOH(UTypalLlHH,
CUMMETPHUYHBIE (PUTYPBHI.

[lonb30BaThC TEOMETPUUECKUMH TOHATUSIMHU: PABEHCTBO (UIYp, CHUMMETpUS,
HCIIOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK) C CUMMETPUEH: OCh CUMMETPHH, LIEHTP
CUMMETPUU.

HaxonuTe BeTMUMHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTIIBI
3a1aHHOM BEJIMYMHBI, NOJIb30BATHCS IPU PEUIEHUH 3a7ad TPagyCHOM MEpOWl YIioB,
pacro3HaBaTh Ha YepTEkKax OCTPBIN, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YTJIbIL.

Beluncnare AnMHY JIOMaHOW, NEPUMETP MHOTOYTOJIbHUKA, IOJb30BATHCS
€IUHULAMHU WU3MEPEHUs UIMHBI, BBIPAXKATh OJHU €IAVHULBI W3MEPEHUs JJIMHBI 4YEPE3
Ipyrue.

HaxonuTh, WCHonp3ys 4YepTeKHbIE WHCTPYMEHTBI, PACCTOSIHUS: MEXKAY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOU, IJIMHY MyTH HA KBaJAPATHOW CETKE.

Boruucnsars miuomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BATh
pazOueHne Ha  NPSAMOYrOJILHUKHA, HAa  paBHbIE burypsl,  JIOCTpavBaHUE
0 MPSIMOYTOJIbHUKA, IOJb30BATHCS OCHOBHBIMU E€IWHUILIAMU W3MEPEHUS IUIOLIAJIH,
BBIPAXKATh OJIHHU €IMHUIBI U3MEPEHHUS TUIOLLAIA YEPES IPYTHE.

Pacno3HaBaTh Ha MOZAENAX M M300pAKEHUSAX MUPAMHUIY, KOHYC, LMIUHIP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, TpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxaTh Ha KJIeT4aTol Oymare npsMOyroJbHbIN Napasuleienumne.

Bbruncnsate 00beM NpSAMOYroJbHOTO Hapajulesenunena, Kyba, IOJIb30BaThCs
OCHOBHBIMHU €MHHIIAMU U3MEPEHUS 00bEMa;

Pemrate HecCHOXHBIE 3aJa4d  HAa HAxXOXKICHHE TI€OMETPUUYECKUX BEIUYUH
B [IPAKTUYECKUX CUTyaLUAX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KITIACC
HanmenoBanue paznena |KonudectBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(TembI) Kypca 4acoB coziep>KaHue
HatypanbHbie uncia. 43 Jecatnunas Yurath, 3aIUCHIBATH, CPABHUBATH HATypaJIbHbIEC YNCIIA;
JleicTBUs C HATYpaJbHBIMU CHCTEMA CUMCJICHUS. | Mpe;JIaraTb M 00CYKIaTh CIOCO0bI YIIOPSIOYMBAHUS YUCEIL.

qucCJIaMu

Psn HaTypanbHbIX
YHCEl.
Harypanbnsii1 psz.
Yucno 0.
Harypanbnsbie yncia
Ha KOOpJIAMHATHOMU
PAMOM.
CpaBHeHue,
OKpYTJICHHE

HAaTypaJbHbIX YHCEIL.

Apudmerndeckre
JICUCTBUS

C HaTypaJbHBIMHU
yuciiamu. CBoicTBa
HYJISI TIPU CIIO0KEHUU
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKECHUH.

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

HccaenoBath cBOlicTBa HaTypalibHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUH U YMHOKEHHHU.

Hcnmounb30BaTh NPaBUJIO OKPYIJIEHUS! HATYPAIbHBIX YUCET.
BoinosHsaThs apupMeTuyecKue 1eMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BbIPAXKEHUIN

CO CKOOKaMH 1 0€3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTEIICHHU, YUTATH
CTEIEHH, HCM0JIb30BATh TEPMHUHOJIOTUIO (OCHOBAaHMUE,
MOKAa3aTeNb), BBIYUCIATH 3HAYEHHUS CTEIICHEH.

BbINOJIHATH NPUKUAKY M OLEHKY 3HAYEHHUMN YUCIOBBIX
BBIPOXKCHUH, MPeJIaraTh U NPUMEHSATh IPHeMbl IPOBEPKH
BBIYHCJICHUM.

HUcnonb30BaTh NPH BEIYUCJICHUAX TIEPEMECTUTEIIBHOE

Y COYETATEJIbHOE CBOMCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpenenuTeENIbHOE CBOMCTBO YMHOXKEHHUS; GOPMYIMPOBATH
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ITepemecturenbHOE
1 COYETATeIIbHOE
CBOMCTBA CIIOKECHMUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu

Y KpaTHBIE YMCIIa,
pa3iioKeHue Yncia
Ha MHOXKUTECIIU.
Jlenenue

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

CrerneHnpb

C HaTypaJIbHBIM
IIOKa3aTEJIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAIOK JICMCTBUU.
PenieHne TEKCTOBBIX
3aJia4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPA)KEHU HA OCHOBE CBOMCTB apU(METUYECKUX IEUCTBUIA.
HccsenoBaTh YnCI0BbIE 3aKOHOMEPHOCTH, BbIIBUIATH

1 000CHOBBIBATh IMNOTE3bI, GOPMYTHPOBATH 0000 LICHUS
U BBIBOJABI 110 PE3yJIbTATAM IPOBEAEHHOTO UCCIIEIOBAHMS.
@opmMyJIMpPOBATH ONpeesIeHUs ICIUTENS U KPaTHOTO,
HA3bIBATh JICTIUTEIN U KPATHBIE YUCIA; PAaCIO3HABATH
IIPOCTHIE U COCTAaBHBIE UNCIa; (POPMYJIHPOBATH

U MPUMEHATHh NPU3HAKH JECTMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOUTEIN; HAXOAUTh OCTAaTKH OT JICJICHUS U HETIOJTHOE
4acTHOE.

PacniozHaBaTh MCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS

0 HaTypaJbHBIX YHCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaThs MaTeMaTH4YeCKHE NPEAI0KEHUS

C IIOMOILBIO CBA30K «H», «WIN», «ECIH. .., TO...».

Pemath TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3ABHCHUMOCTH MEX]ly BETMUYMHAMU (CKOPOCTB,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEX/y BEJIMYMHAMM,
CTPOMTH JIOTUYECKYIO LIETIOYKY PACCYKIACHHM.
MoaeaupoBaTh X0 PEIICHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBMKCHUC
Y MIOKYTKH

CXEMBI, TAOIUIIEL

IIpuBoauTh, pa3déupaThb, OLEHUBATDH PA3JIUYHbIC PELICHUS,
3aMKCH PEIICHUI TEeKCTOBBIX 3a/1a4.

KpuTnyeckn onieHMBaTh MOJTYYEHHBIN pe3ybTarT,
OCYLEeCTBJISAITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.

PemaTsh 3a1a41 ¢ OMOIIBIO ITepedopa BceX BO3ZMOKHBIX
BapUaHTOB.

3HAKOMUTBHCH C HCTOPHUEH pa3BUTHUS apUPMETHKU

Harnsigaas reomerpus.
JIMHUY HA TJIOCKOCTH

12

Touka, psimasi,
OTPE30K, JyY.
JlomaHas.
N3mepenne miiHbI
OTpE3Ka,
METPUYECKHUE
€JIMHULIBI
W3MEPEHUS JAJTUHBI.

OKpyX HOCTb U KPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3zopa
U3 OKPYKHOCTEN.
VYron. IIpsmon,
OCTPBIi, TYTIOU

Y Pa3BEPHYTHIN
yriibl. U3mepenune

Pacno3naBaTh Ha yepTe)kKaxX, pUCYHKaX, OMMCHIBATD,
MCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300paKaTh C IOMOIIIbIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYI0, OTPE30K, JIyY,
yToJ, JIOMaHyt0, OKPY>KHOCTb.

Pacno3naBaTh, IpUBOAMTH NPUMeEPbI 00HEKTOB pPeaTbHOTO
MHpa, UMEIOIINX (OPMY HU3yUCHHBIX GUTYD, OLEHUBATH UX
JIMHEWHBIC PA3MEPBHI.

Hcnoab30BaTh JMHENKY U TPAHCHOPTUP KAaK HHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJINYKMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOU JUUIMHBI, YIOJL,
3a1aHHOM BEJIMYHHBL; OTKJIAABIBATH IUPKYJIEM PaBHbBIE
OTPE3KHU, CTPOUTH OKPYKHOCTH 33/IaHHOTO pajuyca.
H300pakaTh KOHOUTYpALIUN TEOMETPUICCKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEN, UX YaCTEW HAa HEIMHOBAHHOM

U KJIE€T4aTO Oymare; nmpeaiarathb, ONMMUCHIBATH U 00CYKIaTh
CI0CO0BbI, AJITOPUTMBbI TIOCTPOCHUS.

Pacno3HaBaTh M H300paskaTh Ha HEJIMHOBAHHOU
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YIJIOB.
[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

U KJIETYATOM Oymare mpsiMoii, OCTpbIii, TYHOM, pa3BepHYTHII
YIJIBl; CPABHUBATH YTJIbL.

BuIuncJasATh JUIMHBI OTPE3KOB, IOMAHbIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBHCMMOCTH MEXAY €AUHULIAMUA METPUYECKOU CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBath Gurypsl 1 KOHPUTYpaLUU, UCTIONB3YS

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npooeil.
CrioxxeHue

Y BEIYUTAHUE
OOBIKHOBEHHBIX
npobeit. CmenanHas
npo0Ob. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eif; B3aMMHO-
oOpaTHbIE TpoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoii, mpeaMeTHon Gpopme,

C TIOMOIIbIO KOMIIBIOTEPA MOHATHS U CBOWCTBA, CBA3aHHBIC

¢ 0OBIKHOBEHHOU JAPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSITIOYUBAHUS JPOOCH.

HN300paxkaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJIMHATHOM MPAMOK; MCMOJIb30BATh KOOPJIUHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUs TpoOeH.

®opmMyIHpPOBATH, 32ANIMCHIBATH € IOMOUIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATENIO.

IIpeacTaBasiTh cMENIaHHYIO APOOB B BUJE HEMPABUIBLHON

Y BBIJIEJATH LETYI0 YaCTh YUCia U3 HENPAaBUILHOU APOOH.
BoinosiHaTs apudmMeTudeckue aeiicTBUs

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHATH CBOHCTBA
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3a/1aud Ha JpooHu.
[Ipumenenue OykB
JUIS 3aIACH
MaTeMaTUYECKUX
BBIPAXCHUU

Y MIPEIJIOKECHU N

apupMeTUUECKUX NEeUCTBUHN JJIsI palliOHATU3alUN
BBIYKCJICHUM.

BbINOJHATH NPUKUIKY U OLEHKY PE3YyJbTaTa BEIYMCIICHNUT;
npeaiaratb i NPUMEHSATh PUeMbI IPOBEPKH BHIYUCICHUN.
IIpoBoauTh Mcc/ieI0BAHUS CBOWCTB IpoOEi, onupasich

Ha YKUCJIOBBIE DKCTIEPUMEHTHI (B TOM YHUCJIE C TTOMOIIBIO
KOMITHIOTEPA).

Pacno3HaBaThb UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA

0 IpOo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BBICKA3bIBAaHUM.

PemaTh TEKCTOBBIE 3a/1a4H, COJIepIKaIle JPOOHBIEC TaHHbIC,
Y 33/1a4¥ Ha HaXO0XKJAEHUE YaCTH LEJI0T0 U LEJIOrO I10 €ro
4acCTH; BBISABJATH UX CXOACTBA M Pa3JIHYH.
MopaeaupoBaTh X0 pELICHUS 3aa4y C TIOMOIBIO PUCYHKA,
CXEMBbl, TaOJTHUIIBL.

IIpuBoauThH, pa30MpaTh, OLEHNBATH PA3JIMYHbIC PEILICHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/1a4.

Kputuveckn oneHUBATH MOJIYYEHHBIN PE3YJIbTAT,
OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLINOKH.
3HAKOMUTBHCS C HCTOPHUEI pa3BUTHS apUPMETHKU

Harnsigaas reomerpust.
MHOrOyrojapHUKA

10

MHOroyrojapHHKHY.
YeTpIpexyroJibHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceIBaTh, HCNOJIb3Ysl TEPMHUHOJIOTHI0, H300PAKATH

C MOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«Iloctpoenue
MPSIMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpOHaMU

Ha HEJINHOBAHHOU
Oymare».
TpeyroiapHuK.
[Tmomans

U TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€ AMHULBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OEeHUBATDH UX JTUHECUHBIE PA3MEPHI.
Burunc/ATh: IEpUMETP TPEYTOJIbHUKA, TPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrOJbHBIC, TPSMOYTOJIbHbIE

Y TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouthb Ha HETMHOBAHHOW U KJIeTUaTOM OymMare KBaapar
Y PSAMOYTOJIBHUK C 33JITaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBaTh cBOiiCcTBA NIPSAMOYTOJIbHUKA, KBAJIpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa u MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTH4eCcKHUe NMPeAJI0KeHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I.
Pacno3naBaThb HCTHHHEBIC U JIO)KHBIC BEICKa3bIBaHUS

0 MHOT'OYTOJIbHUKAX, MIPUBOAUTH MPUMEPbI

Y KOHTPHPUMEPBI.

HccnenoBaTh 3aBUCHMMOCTD IJIONIAM KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU JJI IOCTPOECHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPaThI,
TPEYTOJIBHUKH; COCTABJISATH (UTYPHI U3 KBaJAPaTOB

U TIPSIMOYTOJILHUKOB ¥ HaXOJUTh UX IUIOIIAb, pa30UBaTh
(buUryphl Ha NPSIMOYTOJIbHUKHA M KBaAPATHl K HAXOIUTh X
IUIOIIAb.

BoipaxkaTh BeIMUHUHY TUIOIMIANA B PA3JIUYHBIX €AUHHUIIAX
M3MEPEHUS] METPUUECKONU CUCTEMBI MEP, IOHUMATH

U UCI0JIB30BATH 3aBUCUMOCTH MEXIYy METPUUYECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMepPaAMU PUMEHEHM I TTONaIN
Y [IEPUMETPA B NPAKTUYECKUX CUTYALIUSX.

Pemats 3a1auun U3 peanbHON )KU3HU, NPEAJIAraTh

1 00CYKAATh Pa3JIHYHbIE CIIOCO0BI PENIECHUS 3a/1a4

JlecsTuunble ApoOH

38

JlecsiTuuHas 3aIUCh
npo0eii. CpaBHeHUE
JIECATUYHBIX
TpoOei.

JlenicTBus

C IECATHYHBIMHU
JPOOSIMH.
Oxkpyrienue
JIECATUYHBIX
TpoOei.

Penienne TEKCTOBBIX
3a/1a4, CoJep KaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh 1ECATUUHYIO APOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JECATUUHBIX IPOOCH.

HN3o00paxkaTh necaTHUHbIC APOOH TOUKAMU HA KOOPIUHATHOU
IIPSMOM.

BbISIBASITH CXOACTBA M Pa3JIMuMsl MPABII apUYMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsiMU, OOBSICHATH UX.

BoInosHATH apudmeTrueckue AeUCTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHIKY M OI[EHKY PE3ylibTaTa
BBIYHCJICHU.

IIpumeHsITH cBOMCTBA apu(METHICCKUX JESHCTBUI

JUISl palliOHAIN3alMK BBIYUCIICHHIA.

[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.
IIpoBoauTh HCCIET0BAHMS CBONCTB JICCATUUHBIX JPOOECH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C MOMOILBIO KOMITBIOTEPA), BBIIBUTATH TMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 po0siX, MPUBOAUTH NMPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUH.
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PemaTh TEKCTOBBIE 3a/1a4H, COAEPKAIIUE APOOHBIE TaHHBIE,
Y Ha HaXO>KJIEHWE YaCTH LIeJIOTO U LEJIOT0 0 €ro 4acTH;
BBISIBJISITH UX CXOJACTBA U Pa3JIN4Ms.

MoaeaupoBaThb X0/ PEIICHUS 3a/1a4U C TOMOILBIO PUCYHKA,
CXEMbl, TaOJIMILIBI.

IIpuBoauTh, pa3déupaThb, OLEHUBATDH PA3JIMUYHbIC PELICHUS,
3aMKCH PEIIeHUI TEeKCTOBBIX 3a/1a4.

OnepupoBaTthb IpOOHBIMU YHCIAMU B PEAIbHBIX KU3HEHHBIX
CUTYalUsX.

Kputnyeckn oneHMBaTh MOJTYYCHHBINH pe3ybTarT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTh OLUIMOKH.
3HAKOMHUTBHCH € HCTOPHEH pa3BUTHS apUPMETUKU

HarnsigHast reoMeTpusi.
Tena u durypsl
B TIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxkenue
MHOT'OTPAHHHUKOB.
Monenu
IIPOCTPAHCTBEHHBIX
TeJL.
[IpsAMOYTOJIBHBII
napajuiejenunes,
Ky0. Pa3BepTku kyOa
U napaJijiesenumena.
[IpakTueckas
pabora «Pa3BepTka
KyOa».

Pacno3naBaTh Ha 4yepTe:KaxX, pUCYHKAX, B OKPY:Kal0LeM
MHpe TIPSIMOYTOJIbHBIN Napaliiesienune, Kyo,
MHOTOTPaHHUKH, ONUCHIBATDH, HCIOJIb3Ys TEPMUHOJIOTHIO,
OlIEeHMBATD JIMHEHHBIC Pa3MEpHI.

IIpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOITUX
¢dbopMy MHOTOTpaHHHUKA, IPSMOYTOJIBHOTO MapajieJenunesa,
KyoOa.

H300pakaTh Ky0 Ha KJIeT4aTOM Oymare.

HccaenoBaTh cBoiicTBa KyOa, IPSIMOYTOJIBHOTO
napajiesielnune1a, MHOrOTPaHHUKOB, UCTIOJIb3YSI MOJEIIH.
Pacno3HaBaTh U H300paxkaTh pa3BepPTKU KyOa

U TIapaJiIeNIeTInIe 1a.

MogaeaupoBaTth Ky0 U napajiesenunes] u3 Oymaru u npounx
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O6mneM kyoOa,
PSIMOYTOJIBHOTO
napasuiesenumneia

MaTepHuanoB, 00BSICHATH CIIOCO0 MOICIMPOBAHUS.
HaxoauTh u3MepeHus, BBIMUCISTH IUIOIA b TOBEPXHOCTH;
00beM Kyba, IpsIMOYTOJILHOTO TIapajlieienunea;
HCCJIeI0BATH 3aBUCUMOCTh 00beMa Ky0a OT JIJTUHBI €ro
pebpa, BBIIBUTATH H 000CHOBBLIBATH THIIOTE3Y.
Hao0aroaaTh 1 IPOBOAUTH AHAJIOTHH MEKTY TTOHATUIMHA
IJI0IAIU U 00beMa, MEPUMETPa U TUIONIAU TOBEPXHOCTH.
Pacno3naBaTh HCTHHHBIE H JIOXKHBIC BHICKA3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOAUTH MPHUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3bIBAHMS ¥ OTPUIIAHHS BHICKA3bIBAHHIA.
PemaTsh 3a1a4u u3 peaibHOMN KU3HA

[ToBTOpeHue n 06001ICHIE

10

[ToBTOpEHHE
OCHOBHBIX MOHSTUMN
¥ METOJIOB Kypca

5 KJacca,
000011eHE 3HAHUH

BopIyucasTh 3HAUEHUS BBIPAXKEHUMN, COAEPIKAIINX
HaTypaJbHbIC YKCIIa, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH,
BBITIOJIHATH MTPE0Opa30BaHUS YUCEN.

Br10upaTh c11oco0 cpaBHEHUS YUCEN, BBIYNCICHUN,
NPUMEHATH CBOIiCTBA apU(METHICCKUX JACHCTBUIMA

JUISl palliOHAIN3alUK BBIYUCIICHHIA.

OcymecTB/ISATh CAMOKOHTPOJIb BBIIIOJIHIEMBIX JEUCTBUN
Y CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUSA JIJIs1 PEIICHUS 3a]1a4 U3 APYrux
y4eOHBIX TTPEMETOB.

Pemath 3a1a4u pa3HbIMH CII0CO00aAMM, CPABHMUBATD CIOCO0BI
pellieHNs 33]]aui, BLIOMPATh PAIHOHAJIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KJIACC
HanmenoBanue pasaena |(KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue

HaTypanbsHble uncna 30 Apudmernueckue BoinoaHATH apudgMeTnyecKue 1eiicTBUS C MHOITO3HAYHBIMU
NeUCTBUS HaTypaJlbHBIMU YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIIOBBIX
C MHOTO3HaYHBIMH BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIAATD
HaTypaJbHBIMU 3HAYeHMS BBIPAKEHUMN, COAEPIKALUX CTEIICHH.
yuciaMy. Yuciosele | BbINOIHATH NPUKUIAKY U OLEHKY 3HAYCHHUI YUCIOBBIX
BBIpAXKEHUS, BBIPKEHU I, IPUMEHSATh MPUeMbI IPOBEPKH Pe3yibTaTa.
NOPSAJIOK JEHCTBUH, Hcnonb3oBaTh NP BHIYUCIEHUAX [1E€PEMECTUTEITHHOE
UCTIOJIb30BAHUE U COYeTaTeIbHOE CBOMCTBA CIOKEHHUS U YMHOKEHUS,

cKoOOoK. OKpyTIIeHHE
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHBIE
YHCia; HauOOIbIINN
OO NEeNUTEIh

Y HaMCHBIIICE
oO1ee KpaTHOE.
JlenuMocTh CyMMBI

U TIPOM3BEICHMUS.
[enenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacrpeneauTenbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO’KEHMSI, CBOMCTBA apu(PMETHUECKUX ICHCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE HKCIIEPUMEHTHI, BBIABUIATH H 000CHOBBIBATH
THNOTE3BI.

@opmMyJHpPOBATH ONpeIeJIeHUsl ICTUTENS U KPAaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAUMEHBIIIETO 00IIero
KpPaTHOTO, ITPOCTOTO ¥ COCTaBHOTO YMCEIT; UCIOJIB30BATh ATU
MOHSTUA MPU PEUICHUHU 3aa4.

I[IpuMeHATH AJTOPUTMBbI BRIYUCICHUS HAMOOBIIETO 00IIIEeTOo
JEJUTENS] U HAMMEHBIIIETO 0011Iero KPaTHOTO JIBYX YHCEIl,
aJrOPUTM Pa3JI0KEHUS YUCia Ha TPOCThIe MHOKUTEIIH.
HccaenoBaThb yCI0BUS JSTUMOCTH Ha 4 1 6.

HccaenoBath, 00cyxkaaTh, pOPMYJIUPOBATH
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1 000CHOBBLIBAThH BBIBO/JI O YCTHOCTHU CYMMBI, ITPOU3BCACHUS:

JBYX YETHBIX YMCEJN, IBYX HEYETHBIX YNCIIE, YETHOTO
Y HEYETHOTO YUCE.

HccaenoBath CBOMCTBA JEIMMOCTU CYMMBI U IIPOU3BEICHUS
YHUCEL.

IIpuBOAMTH MPpUMeEPBbI YHUCEI C 33/IaHHBIMU CBOMCTBAMH,
PACIO3HABATH BEePHbIe M HEBEPHbIE YTBEPKICHUS

0 CBOIMCTBaX YMCEN, ONPOBEPraTh HEBEPHBIC YTBEPKACHUS

C IOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHe NPEAJI0KEHUSA

C TOMOIIBIO CBSI30K «H», KUIIN», ECIH..., TO...».

Pemath TEKCTOBBIE 3371a4H, BKIFOYAIOIINE MTOHITHUS
JETUMOCTH, apU(PMETUYECKUM CITIOCOOOM, UCTIONIB30BATh
nepebop BceX BO3MOXKHBIX BAPUAHTOB.

MogaesupoBaTh X0/ pELICHUS 33Ja4H C IOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JIUYHBIE PEUICHUS,
3alUCU PEUIEHUN TEKCTOBBIX 3a4a4.

Kpurnyeckn oneHMBAThH MOJYYECHHBIN PE3yJIbTAT, HAXOAUTH
OLIMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, IPOBEPSS OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsigaas reomerpust.
[IpsiMbIEe HA IJIOCKOCTH

[leprieHIuKyNSIpHBIE
psIMBIE.
[lapannenbHble
psIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha yepTe)kKax, pUCYHKax Cllydau B3aHMHOTO
PAacMoJIOKEHHS JBYX MPSMBIX.

MN300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIET4YaTO Oymare JiBe MepeceKaronnecs
MpsIMBIE, BE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JIBYMsI TOUKaMH,
OT TOYKHU J10 IPSIMOM,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

NEPNEHAUKYISIPHYIO TAHHOM.

IIpuBoAMTH NpUMeEPbI NAPALIEITBHOCTH

Y NIEPIEHAUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MTEPIICHIUKYIISIPHBIC

Y TIapajuiesIbHbIE CTOPOHBI.

HN300paxkaTh MHOTOYTOJIBHUKH C NapAJIJIEIbHBIMU,
NEPNEHAUKYJISPHBIMA CTOPOHAMM.

Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKU
110 TIPSAMOM, JIMHY TYTH HAa KBAaJPaTHOM CETKE, B TOM YHUCIIE
UCIOJIb3YS LIUPPOBBIE PECYPCHI

Jlpobu

32

OOBLIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpoOH,
COKpalieHue 1pooei.
CpaBHeHUe

Y YIOPSIIOUMBaHUE
TpoOei.
Jlecatuunblie 1poou
U METpUYECKasl
cucTeMa Mep.
Apudmernaeckre
JICUCTBHS

¢ OOBIKHOBEHHBIMU
U JECITUYHBIMU
TPOOSIMHU.
OTHomIeHHUE.

CpaBHMBATB M YIIOPSII0YMBATH IpOOH, BLIOMPATH CIIOCO0
CpaBHEHHUS IPOOCH.

IlpeacTaBasiTh AeCATUYHBIC APOOU B BHJI€ OOBIKHOBEHHBIX
npo0eil 1 0OBIKHOBEHHBIE B BUJIC JICCSITUYHBIX, HCIOJIb30BATh
IKBUBAJIEHTHBIE MPeACTABJIEHUS IPOOHBIX YHUCEII IIPU UX
CpPaBHEHUHU, MIPU BHIYUCICHUSX.

Hcnoab30BaTh JeCATUYHBIC IPOOH IpH ITPeoOpa3oBaHUN
BEJIMYMH B METPUYECKOM CUCTEME MEP.

BoinosiHaTs apudpMeTudeckue aeiicTBus

C OOBIKHOBEHHBIMHU U JACCATUYHBIMU JPOOSIMHU.

BbI4uCIATHh 3HaYCHUS BBIPAKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOU, BBITIOIHITh
npeoOpazoBaHus aIpobOeH, BLIOMPATH CIOC00, MPUMEHATH
cBoOiicTBa apu(METHUCCKHUX ACHCTBHM JJIs1 pallHOHATIA3AIIUN
BBIYHCJICHUM.

CocTaBJsATh OTHOIICHUS U IPONOPIUHU, HAXOAUTH
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JleneHne B JaHHOM
OTHOIICHUHU.
Macmra0,
POTIOPLIUSL.
[ToHsATHE NIpOLIEHTA.
Breruucnenue
MPOLICHTA

OT BEJIMYMHBI

Y BEJIMYMHBI 110 €€
MIPOLICHTY.

Penienre TeKCTOBBIX
3a71a4, CoAepKaLIUX
pOOU U TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHHE
JUTMHBI OKPYKHOCTH
K €€ JUaMeTpy»

OTHOIIICHUE BETUYHH, ACIUTh BETUYUHY B TaHHOM
OTHOIIICHUH.

HaxoauTh 3KCTIepPUMEHTAJIbHBIM IIyTe€M OTHOIIECHUE JITTHHBI
OKpPY>KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOIIEHUE BEINYHH,
HAXOMTh MacIITad MIaHa, KapThl U BBIYUCIIATH PACCTOSTHHSA,
UCIOJIb3Ys MacITao.

OO0BSICHATH, YTO TAKOE MPOIICHT, YITOTPEOIATH 000POTHI peun
CO CJIOBOM «ITPOLICHT.

BoIpakaThb IPOIECHTHI B POOSX U APOOU B MPOIICHTAX,
OTHOIIIEHHUE JIBYX BEJIMYHH B IPOIICHTAX.

BBIYHCJIATH TIPOIICHT OT YUCJIA U YUCIIO TI0 €T0 MPOIEHTY.
OKpyriasiTh ApoOH U MPOIICHTHI, HAXOINUTh MPUOIKCHUS
qHCe.

PemaTp 3a1a4m Ha 4YaCTH, IPOICHTHI, POTIOPIINH,

Ha HaX0XJICHHUE IPoOH (IPOILIEHTA) OT BETUYHHBI U BETMUUHBI
1o ee ApoOu (TIPOLIEHTY), APpoOH (TIPOLIEHTA), KOTOPBIHA
COCTaBJISICT OJIHA BEITUYHMHA OT JPYTOH.

IIpuBoauTH, pa3dUpPaTh, OLEHUBATDH PA3TUIHBIC PEIICHUS,
3aMucH perieHUi TeKCTOBBIX 3a/1ay.

N3BaexkaTh uHpoOpMALNIO U3 TAOJIUII U JUATPAMM,
WHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC, ONIPEICIATh
HauOOJbIIIee U HAUMEHBIIIEE U3 MPEACTABICHHBIX JaHHBIX

Harnsigaas reomerpust.
Cummerpus

OceBas cuMMeTpHS.
HenTpanbHas

Pacno3HaBaTh Ha yepTekax U U300pAKEHUSAX, H300PakKATh
OT PYKH, CTPOUTH C IIOMOIIBI0 UHCTPYMEHTOB (PUTYpyY
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CUMMETpUSL.
IToctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPUSD.
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JOMaHYyI0, TPEYTOJbHUK, MIPIMOYTOJIbHUK,
OKPYXHOCTb ), CAMMETPHUYHYIO TaHHON OTHOCUTEJIbHO
IIPSIMOM, TOUKHU.

Haxoaute npuMepbl CUMMETPUU B OKPYKAOIIEM MUPE.
MopeaupoBathb U3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCUTEJIBHO NPAMOM; KOHCTPYMPOBATh T€OMETPUYECKUE
KOH(UTypalliy, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOLIBIO IIU(PPOBBIX PECYPCOB.

HccaenoBaTh cBOWCTBA U3YUEHHBIX (DUTYD, CBSI3AHHbBIE

C CUMMETpHE, UCTIONIB3Ys KCIIEPUMEHT, HaOJI0/IeHuE,
MOJICJIUNPOBAHUE.

O00CHOBBIBaTh, OIIPOBEPIaTh C OMOIIBIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH QUTyp

Bripaskenus ¢ OykBaMu

[Ipumenenue OykB
JUIS 3alUCH
MaTeMaTUYECKUX
BBIPAKCHUI

Y TIPEIJIOKEHUM.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIC
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXJIEHUE

Hcnoan3oBaTh OyKBBI [17151 0003HAYEHUS YHUCE, TIPU 3aIMUCH
MaTEMaTUYECKUX YTBEPKIACHUH, COCTABISATh OYKBEHHBIC
BBIPQKEHUS 110 YCIOBUIO 3a/1a4H.

HcciienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUISI MX 3aITUCH.

BbI4uCaSTh YMCI0BOE 3HAUEHNE OYKBEHHOTO BBIPAKEHUS
IpH 3aJaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTIOIIATN
NpsIMOYTOJIbHUKA, KBAJ[paTa; IJIMHBI OKPYKHOCTH, MIOIIATU
KpyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmyram.
CocTaBiasaTh popMyJibl, BEIPAKAIONINE 3aBUCUMOCTU MEKTY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1ICHA,
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HEU3BECTHOI'O KOJIMYECTBO, CTOUMOCTb; POU3BOJUTEIBHOCTbD, BpEMS, 00BEM
KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMYyJIaM.
Dopmyiibl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUA
Harnsnnas reomerpusi. 14 YeTbIpexyrojibHUK, MN3006pakaTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBHI C HCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJbHUKOB. | YETBIPEXYI'OJIbHUKU C 3aJaHHBIMU CBOWCTBAMU:
[IpsAMOyronbHUK, C MapaJlJICIbHBIMU, NIEPIICHAUKYIISIPHBIMU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
TUaroHaiei.
H3mepenue yrios.
Bunnl
TPEYTOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHHUKA.
[Tnomank Gpurypsi.
DopmyIibl
IepuMeTpa

Y TUIOIIAaU
PSIMOYTOJIBHUKA.
[TpubnuxeHHoe
V3MEPEHHE IO aN
buryp.
[IpakTrueckas

CTOpOHAMH, MPSMBIMH YTJIAMH U AP., PABHOOCAPECHHBIHI
TPEYTOJIbHUK.

IIpennarars U 00CYKIaTh CIOCOOBI, AJITOPHUTMBI
MOCTPOEHUSI.

HccaenoBathb, HCTIONIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEYTOJBLHUKH.

O00CHOBBIBaTH, OIIPOBEPraTh C IOMOUIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O MPSMOYTOJIbHUKE, KBaAPATE, PACIIO3HABATD
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

H3MepATH U CTPOUTH C IOMOUIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCIO3HABATH OCTpPbIE, NIPSMBbIE, TYIIbIE, PA3BEPHYTHIE YIJIbL.
Pacno3naBarth, H300paxaTh OCTPOYTOJIbHBIM,
NPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

BoI4ucasTh NepuMeTp MHOTOYTOJIbHUKA, IJI0I1A]b
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pabora «ILmomans
KpyTra»

MHOT'OYT'OJIbHUKA pa30MeHNEeM Ha MPSIMOYTOJbHUKH,

Ha paBHbIE (DUTYPBI, UCTIOJIB30BATh METPUUECKUE €TUHUIIBI
U3MEPEHUS JUTMHBI U TUIOIIAIH.

Hcnoab3oBaTh NpubIANKEHHOE U3MeEpeHHe JJTUH

W TUIOIAJIeH Ha KJeT4aTon Oymare, mpuoOJIMKeHHOE
U3MEPEHUE JUTMHBI OKPYKHOCTH, TIJIOMIAIA Kpyra

[ lo1oKUTEIHLHEIE
Y OTpHUIIATEIIbHBIC YKCIIA

40

Llenbie uncna.
Monyis yucia,
reoMeTpruYecKast
UHTEPIPETALIHSI
MoyJisl. UucaoBbie
MIPOMEKYTKH.
[TonoxxutenpHbIC

Y OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
MTOJIOKUTEIIBHBIX

1 OTPUIATEIbHBIX
YHCEIL.
Apudmernaeckre
JIEUCTBUS

C TOJIOKUTECIbHBIMHU
U OTpHUIIATEILHBIMHU
YHCIIAMU.

PenieHne TeKCTOBBIX
3ama4

IIpuBoaAMTH NpUMeEPHI UCIIOJIB30BAHUS B PEATIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCET.

HN300paxaTh 11€11bI€ YNUCIIA, TOJIOKUTEIBHbBIC

Y OTpULATENIbHBIE YMCJIa TOYKAMHU HA YUCJIOBOM MPSMOH,
HCI0JIb30BAThH YHCJIOBYIO MPSIMYIO JIJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH MpaBUJIa CPABHEHUS, YIOPAA0UNBATH 1ICIIbIC
YHUCJIa; HAXO0AMTh MOJYJIb YUCJIA.

@opMyIMPOBATH MPABUJIA BEIYUCIICHUS C MOJIOKUTEIbHBIMU
Y OTPUIIATEIILHBIMU YHUCJIAMHU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, CONEPKAIINX IEMCTBUA

C MOJIOXKUTEJILHBIMU U OTPULIATEIILHBIMU YU CIIAMM.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUISL TIpeoOpa3oBaHus CYMM M MIPOU3BEICHUM
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[IpencraBiieHne TaHHBIX

[IpsamoyronpHas
cucTeMa KoopJAuHaT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
aOcrucca

U OpJIUHATA.
Cronbuatsie

U KPYTOBBIC
JMarpaMMBl.
[IpakTrueckas
pabora «Iloctpoenue
IarpaMm».
Peuienne TekcTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,
IIPEICTABICHHbBIE

B TA0JIHUIIAX

U Ha JuarpaMmmax

OO0BSICHATH M WJVIIOCTPUPOBATH MOHSATHE TIPSIMOYTOJIbHON
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cToI0UATHIE U KPYTOBBIC IMATPAMMBI;
HHTEPNPETUPOBATH JIAHHBIC; CTPOUTH CTOJIOUATHIC
JTHarpamMMBbl.

HUcnoab3oBaTh HHGOPMALUIO, TPEJICTABICHHYO

B Ta0JIMIIaX, HA JUArpaMMax JIJisl peIIeHUs TeKCTOBBIX 3a1a4
Y 3a]1a4 U3 peajbHOU KU3HU

Harmsinaas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpsAMOYTOJIbHBII
napajuiejenunes,
Ky0, mpu3Mma,
nupamu/ia, KOHycC,
WIAHJIP, TI1ap

u cepa.
N3o0paxenue

Pacno3HaBaTh Ha yepTexKax, pUCYHKaX, OMUChIBATH
nupaMuy, Opu3My, HAIUHAP, KOHYC, II1ap, M300PaxKaTh UX
OT PYKH, MOJEJIUPOBATH U3 OyMaru, MjaacTUINHA, TPOBOJIOKH
u 1p.

IIpuBoauTH NpUMeEPBI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIINX (OPMbI Ha3BaHHBIX TEII.

Hcnmoab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BepTOK
MHOTOI'PaHHUKOB,
UJIUHIPA U KOHYCA.
[IpakTnueckas
pabota «Co3ganue
MOJIEJIeN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue oobeMa;

€ IMHUIIBI U3MEPECHHUS
obbema. O0beM
IPSIMOYTOJIBHOTO
napajuieNienunena,
Ky0a, hopMyJIbI
obbeMa

OCHOBaHHE, BBICOTA, PAJUYC U TUAMETP, pa3BepTKa.
N3yyaThb, NCTIONB3YS SKCIIEPUMEHT, HAOTIOCHHE, H3MEPEHNE,
MOJICTMPOBAHKE, B TOM YHCJIC KOMITBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA HA3BaHHBIX TEJI, BHISIBJIATH CXO0JCTBA

U Pa3JINYMsl: MEXTy MUPAMUJION W IPU3MON; MEKITY
IIUIAHIPOM, KOHYCOM H IIIapOM.

Pacno3HaBaTh pa3BepTKHU Mapaiesenure/ia, Kyoa, Ipru3Mel,
TUPaMUJIBI, KOHYCa, ITWINHIPA; KOHCTPYHMPOBATh JaHHBIC
TEJIa U3 Pa3BEepPTOK, CO3AaBaTh UX MOJIEIIH.

Co3naBaTh MoeJIM IPOCTPAHCTBEHHBIX PUTyp (13 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U JIP.)

HN3mepsaTh HA MoAeIsIX: ITTMHBI peOep MHOTOTPAHHUKOB,
JTUaMeTp 1apa.

BoiBoauTh (hopmyary o6beMa IpsiMOYTOJILHOTO
napasuiesienumne/a.

Boruucasth no popmysiam: o6beM MPSIMOYTOIBHOTO
napaiesienurenia, Kyoa; uCIoJIb30BaTh €IUHULIBI H3MEPEHUS
00beMa; BLIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaijIeNIeUIEeIOB; pellaTh 3a1a4M C PCATbHBIMU JaHHBIMU

[ToBTOpEeHUE, 0000IICHME,
CHCTEMATH3ALUS

20

[loBTOpEHUE
OCHOBHBIX MOHSATHUHN
Y METOJIOB KYPCOB
5 1 6 KJ1accoB,
0000111eHHE

BbI4uCIATh 3HaYCHUS BBIPAXKECHUM, COJEPKAIIUX
HATypAIbHBIEC, LIEJIbIE, OJIOKUTEIBHBIEC U OTPUIIATEIILHbBIC
qucia, OOBIKHOBEHHBIC M ICCATUYHBIC IPOOH, BBITIOJIHSITH
npeoOpa3oBaHus YUCET U BHIPAKCHUM.

Bri0upats ¢nocod cpaBHEHHS YUCEN, BBIYUCIECHUM,
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U CUCTEMAaTU3alus
3HAHUU

NPUMEHSITh CBOMCTBA apU(PMETUUECKUX ACHCTBUI

IUI pallMOHAIM3AIUY BBIYUCIICHUN.

Pemiateb 3aga4m U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul peLIeHus 3a1ad U3 Apyrux
IIPEIMETOB.

PemaTh 3a1a4u pa3HbIMHU CNIOCO0AMH, CDABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4u.

OcyuecTBIATH CAMOKOHTPOJIb BBINOJIHIEMBIX IE€UCTBUN
Y CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsSieTCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHMUS:
OHa oO0eclneunBaeT W3Y4YEHUE IPYIUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAyYHOIO, TaK
Y T'YMaHUTApPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl MPOJOKEHUS 00pa3oBaHUs
U B TIOBCEIHEBHOW KW3HU. Pa3ButHe y OOydYarONIMXCS Hay4YHBIX MPEICTaBICHUM
0 TPOUCXOXKACHUU U CYIIHOCTU ayredpamdeckux abCTpakiui, crmocode OTpakeHUs
MaTeMaTHYEeCKOM HayKoOW SIBJIEHUW M TMPOILECCOB B MpUPOjAEC M OOIIEeCTBE, pPOJHU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM MO3HAHUU M B MPAKTHKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIILJICHUS, HEOOXOJAMMBIX
JUTS aJIafTallii B COBpEMEHHOM I poBoM obmiecTBe. M3ydeHue anreOpsl oOecrneunBaeT
pa3BUTHE yMEHUs HaOII0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUST W BBIBOJBI, (OpMYIUpOBaTh yTBepkaeHUs. OcBoeHHe Kypca aireOpsl
oOecrieurBaeT pPa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYaroNIUXCS: OHH HCIOJIb3YIOT
JNeyKTUBHBIE M WHIYKTHBHBIE pacCyXJCHHUs, O0O0O0OIIeHHNE W KOHKPETU3AIIMIO,
a0bcTparupoBanue u aHasoruto. OdydeHue anredpe npeamnonaraeT 3HaYUTEIbHbIN 00BeM
CaMOCTOSITEIILHON JIESITEIHHOCTH OOYUYarOUIUXCS, TIOITOMY CaMOCTOSITEIbHOE PEIIeHUE
3a/1a4 SIBJISIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHIIUIA O0YUIeHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE€ MECTO 3aHHMAIOT COACPKATEIBHO-METOIUYECKUE JUHUU:
«Hwucna v BEIYUCICHUNY, «ANTeOpandecKrue BEIPAKCHHS», « Y paBHEHUS U HEPABCHCTBAY,
«DOyHkuum». Kaxnas W3 3THX COJEpKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET M3YUYECHHUS Kypca, B3aUMOJCHCTBYSI C APYTUMH €ro JIMHUSMM.
B xone n3ydenns yueOHOro Kypca o0yqaroniaMcsi TPUXOIUTCS JIOTHUECKH PACCyKIaTh,
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN $3bIK. B CBA3M ¢ 3TUM B MHporpaMmmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4YeCKOTO OOpa3oBaHMsS M CIOCOOCTBYIOIIHNE
OBJIQJICHUIO OOYYalOIIUMHUCS OCHOB YHHUBEpPCAIBHOIO MAaTeMaTHYECKOro  SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM 0OCOOCHHOCTBIO YUCOHOT0 Kypca «Airedpay sBisieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «HUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM IS JajIbHEUIIIETo
MU3YUYEHUSI MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOMIMXCS JIOTMYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHSI TIOJIb30BATHCS ~ QITOPUTMaMU, a TakKkKe
MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJWUMBIX JIsi TIOBCETHEBHOW KU3HHU.
Pa3Butrie MOHATHS O YKCIIE HA YpPOBHE OCHOBHOTO OOIEr0 OOpa3oBaHUsSI CBSI3aHO
C palMoOHAIBLHBIMM U HPPAlMOHAIBHBIMU YHCIAMH, (POpMUPOBAHHEM MPEACTABICHUM
O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 0011eMy 00pa30BaHUIO.
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ConepxaHue NIBYX alreOpanuecKux JIUHUA — «AJTreOpanuecKkue BBIPAKCHUS
U «YpaBHCHHS W HEPABEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHHMIO y OOYYAFOIIHXCS
MaTeMaTHYECKOTO armapara, He0OX0JUMOTO JIJIsl pEIIeHUS 3a1a9 MaTeMaTHKH, CMEKHBIX
MPEIMETOB M TIPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 00IIero
oOpa3oBaHus YYCOHBI MaTepHayl TPYMIHPYETCS BOKPYT PAIllMOHAIBHBIX BBIPAYKEHHIH.
Anrebpa JEeMOHCTpUPYET 3HAYEHHUE MATEMAaTHKH KaK s3bIKa JUISI TMOCTPOCHUS
MaTeMaTHYeCKUX MOJIEJICH, OMMMCaHMsI MPOIIECCOB U ABJICHUHN peallbHOTO MUpa. B 3amaun
oOydeHwusl ainreOpe BXOISIT TakKe NaTbHEHIIee pa3BUTHE aJITOPUTMHUICCKOTO MBITIUICHHS,
HEOOXOJIMMOTO, B YaCTHOCTH, /I OCBOCHHMS Kypca HWH(OPMATHKHA, W OBJAJCHUE
HaBbIKAMU JICIYKTUBHBIX paccyxkacHuit. IIpeoOpa3oBaHue CUMBOJBHBIX (HOpM
CrIOCOOCTBYET  pPa3BUTHIO  BOOOPAXKEHUsS, CIIOCOOHOCTEH K  MaTeMaTUYECKOMY
TBOPYECTRY.

Conepxkanvne (QyHKIIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJICHO Ha IOJY4YCHHUE
OoOydJaroIMMHUCS 3HAaHWH O (QYHKIHUIX KaK BaKHEHIICH MaTeMaTHYECKOH MOJIen
JUISL ONMCAaHHUS W WCCIICIOBAaHUS PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUH B MPUPOJIC
u obmecTBe. M3yueHne marepuaia CriocOOCTBYET Pa3BUTHIO y OOYYAFOIIMXCS YMEHUS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3UTEIBHBIC CPEJICTBA SI3bIKa MATEMATUKHU — CJIOBECHBIC,
CUMBOJIMUECKHE, Tpad)uuecKre, BHOCUT BKJIaa B (POPMUPOBAHKE TIPEICTABIICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUU U KYIBTYPHI.

CornacHo yuyeOHOMY IuTaHy B 7—9 Kjaccax u3ydaeTcsi yueOHbIM Kypc «Anredpay,
KOTOpBIM  BKJIOYAeT CIEAYIOIIHe OCHOBHBIE pazaenbl  coaepxkanus: «Yucna
U BBIYUCICHUS», «AJTeOpandyecKkue BBIPOKECHUs», «YPaBHEHUS W HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee YHMCIO dYacoB, PEKOMEHJOBAHHBIX IS HW3Y4YeHHS y4eOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeZelNi0).

COJEPKXAHUME OBYYEHMUA

7 KIIACC
Yucsa v BbIYUCJICHUS

JIlpoOu 0OOBIKHOBEHHBIE M JICCATUYHBIC, ITEPEX0Jl OT OAHON (OPMBI 3amUCH IpoOeH
K apyroi. IloHsaTne panvoHaIbLHOrO 4YHCIA, 3aluCh, CpPaBHEHHUE, YIOPSI0YHMBAHUE
paloHAIBHBIX 4YHCed. ApudMeTHYeCKHEe IEHCTBHS C PalMOHAIBHBIMH YHCJIAMHU.
Peuienre 3a1ay u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

CrermeHb ¢ HaTypaJbHBIM TOKa3aTeJIeM: OMpeleseHUue, mpeodpa3zoBaHue
BBIPOKCHUI HA OCHOBE OIPEACIICHHS, 3alrCh OONbIINUX YHuceNd. [IporeHTsI, 3amuch
MPOILIGHTOB B BHUjAE ApoOM u npoOu B BHUAEC MPOLECHTOB. Tpu OCHOBHBIC 3a/1a4u
Ha MPOILICHTHI, pEIICHUE 3a1a4 U3 PeaJbHON MPAKTUKH.

[IprMmeHeHne MPU3HAKOB JEIUMOCTH, PA3JIOKCHHE HAa MHOXKHUTENIH HATypaIbHBIX
qucen.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIC TIpsAMas ¥ oOpaTHAs MIPOTIOPLIIMOHATIBHOCTH.
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AJiredpanyecKue BbIPaKeHUA

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMEHHOU. JlomycTumsble
3HA4YEHUS NepeMeHHbIX. [IpencraBineHne 3aBUCHMOCTH MEXAY BEJIMYMHAMU B BHUIE
¢opmynbl. Berurcnenus no ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBbIPaKEHUMH,
TOKJIECTBEHHO paBHbIEC BBIPAKEHHUS, MIpaBuja MpeoOpa3oBaHUsl CYMM U MPOU3BEACHHUI,
MpaBUJia PaCKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBolICTBa CTENEHN C HATYPAJIbHBIM [1I0KA3aTEIIEM.

OnHowreHsl u MHorouwieHbl. CreneHbp MHorowieHa. CIllOXE€HHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpPMyJIbI COKPAIIEHHOTO YMHOXEHHS: KBaJgpaT CyMMBbI
U KBaapar pasHocTd. PopMmyna pasHOCTH KBAaAparoB. PasiiokeHue MHOTOWIECHOB
Ha MHOYUTEIIH.

YpaBHeHUsS 1 HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHMs, MpaBWja NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOI0 YPaBHEHN,
peuieHrue JIMHEWHBIX YypaBHEHMH. (COCTaBI€HUE YpPaBHEHHMIl 110 YCJIOBHUIO 3aJayu.
Pemienne TeKCTOBBIX 3a/1a4 € IIOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMsI MEepeMEeHHbIMU M ero rpadpuk. Cucrema ABYyX
JMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. Perienne cucreM ypaBHEHUI criocobom
NOACTAaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsmoii. UucnoBble MPOMEKYTKH. PaccTosHNE MEXTY IBYMSI
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca U opiMHATa TOYKU
Ha KOOPJIWHATHOW IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpaduKoB peasbHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢yskmuu. CBoiicTBa
byakuuii. JIuneitnas dynknus, ee rpaduk. I'paduk dynakumm y = |x|. ['paduueckoe
pEIIEHUE JTUHENHBIX YPABHEHUW U CUCTEM JIMHEWUHBIX YPaBHEHUM.

8 KUIIACC
Yucia 1 BBIYUCTICHUA

KBaapatusiit kopenb u3 uncina. [loastue o0 uppanronaibHoM uncie. JlecssTuanbie
NpUOIMKEHUST HppalMOHANBHBIX yucen. (CBoWCTBa apuU(PMETHUYECKUX KBAAPATHBIX
KOpHEH M MX NPUMEHEHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAXKEHUN U BHIYUCICHUSIM.
JleficTBUTEIBHBIC YHCIIA.

Crenens c 11eNIbIM MOKa3aTeneM U ee cBoMcTBa. CTaHaapTHAs 3aIUCh YHCIA.

Auredpanyeckue BbIPaKeHUs
KBagpaTHbiil TpexwiieH, pa3fioKeHUE KBAAPATHOTO TPEXWICHAa HAa MHOXKUTEIU.
Anrebpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpandeckoit gpoou. CrnoxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHHue anreOpanyeckux Apooeil. PaiirioHanbHbie BEIpaXKEHUS
U UX npeoOdpa3oBaHUeE.
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YpaBHeHUs 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Penienue ypaBHEHUM, CBOASAIMXCSA K JIMHEWHBIM U KBajgpaTHbIM. lIpocrenmne
IpOOHO-pAlMOHANIBHBIE YPABHEHHS.

I'padrueckass uHTEpHpeTalMsi YpaBHEHUW C JBYMS NEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMU. [IprMephl peleHus CucTeM HETUHEUHBIX
YPAaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1a4 aNreOpanyeckuM CIiocoOOM.

HucnoBele HEpaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOMN NepeMeHHOU. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOM.

DOyHKIUT

[lonstue Qynxnuu. O6nacTh ompeneraeHUuss U MHOKECTBO 3HAYEHHH (PYHKIIUH.
CrniocoObl 3a1aHusT PYHKITHI.

I'padux pynkuuu. Urenue cBoiicTB pynkuuu no ee rpaduky. [Ipumeps! rpagukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

OyYHKIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrximn Y = X2, y = x3, y =Vx, y=|X|. ['padudeckoe pemeHne ypaBHeHHUIA
U CHCTEM ypaBHEHUII.

9 KJIACC
YucJia 1 BLIYUCTIEHUSA

PanmionanpHble uHMCcla, WPpalMOHAIBHBIC YHCIA, KOHEYHbIE M OCECKOHEUYHBIC
JeCATUYHBIE TpoOU. MHOXKECTBO JTEHUCTBUTEILHBIX YHCEI, JCHCTBUTEIbHBIC YHCIa KakK
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JICMCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSMOI.

CpaBHeHHUE JIEHCTBUTEIIBHBIX YHCETT, apU(PMETHICCKHIE JCHCTBHS C IEHCTBUTEIIHHBIMU
YHUCJIaMU.

PasMepbl  00BEKTOB  OKpYXKaloIMIEro  MHpa,  JUIMTCIBHOCTH  IPOIIECCOB
B OKPYXaroIleM MUpeE.

[TpubnrmxkeHHOE 3HAYCHHWE BEJIWYMHBI, TOYHOCTH NpHOMMKeHUs. OKpyriieHue
yucen. [Ipuknaka u oleHka pe3yJibTaTOB BRIYMCICHUH.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOASAIIUXCA K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMMN, CBOJAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pemieHHs ypaBHEHMH TPETbEM W UYETBEPTOM
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

43



denepanpHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBCHB)

VYpaBHeHue ¢ JByMsi NepeMeHHbIMH U ero rpaduk. PemeHue cuctem IByX
JIMHEMHBIX YPAaBHEHUH C IBYyMs NIEpEMEHHBIMU. Pellienue cucTeM AByX YpaBHEHUH, OHO
U3 KOTOpBIX JIMHEIHOE, a JIpyroe — BTOpPOHM creneHu. I'paduueckas MHTEpOpeTaLns
CHUCTEMBbI YPAaBHEHUH C IBYMS IIEPEMEHHBIMU.

Pelrienrie TeKCTOBBIX 3aj1a4 aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Peuienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOM mepeMeHHoi. KBagpaTtHsie HepaBeHcTBa. ['paduueckas
UHTEpIIpETalysl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs [IEPEMEHHBIMU.

DyHKIUT
KBanpatuunas ¢pynkuusi, ee rpaduk u cBorictpa. [lapabosa, KoopAMHATHI BEPIIUHEI
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl.

I'paduxn  ynkumit: y = kx, y= kx+b, y = 5, y=x3y =% y=lx|,
X
U UX CBOMCTBA.

YucaoBble MOCIe10BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATCIBHOCTH. 3aJaHue  ITOCJICIOBATCILHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro uieHa.

ApudmeTtndeckass W reoMeTrpuueckas mporpeccud. Dopmynbl N-TO  YiIeHa
apupMEeTHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenue 4ieHOB apu(PMETUUESCKON U TeOMETPUUIECKON MTPOTPECCU TOUKAMHU
Ha KOOPAWMHATHOM TIUIOCKOCTU. JIMHEWHBI M SKCIOHEHIMaNbHBIN pocT. CIlOKHbIE
IIPOLICHTBHI.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pE3yJIbTATBI OCBOCHHS TPOTPAMMBI Y4eOHOTO Kypca «Auredpa
K KOHITy 0Oy4eHHs B 7 KJIacce.

Yucsa v BbIYUCJICHUS

BrImoniHATh, coueTasi yCTHbIE M TUCbMEHHBIE TTPUEMBI, apu(METUUECKHUE TEUCTBUS
C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaYeHHS YMCIOBBIX BBIPAKEHUM, MPUMEHSITHh pa3HOOOpa3HbIe CIIOCOObI
Y TMIPUEMBI BBIYUCIICHUS 3HAYECHUN JAPOOHBIX BBIPAKEHUM, COJEPKAMNUX OOBIKHOBECHHBIC
U JIECATUYHBIE IPOOH.

[lepexonuth OT OAHOW (OPMBI 3alMUCH YUCEN K Jpyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B OCCKOHEYHYIO JICCATUYHYIO IPOOH).

CpaBHUBATH U YIOPSAIOYMBATH PAIIMOHATBHBIC YUCIIA.

OKpyrasaTs uucna.

BbINONHATh NPUKUAKY M OLIEHKY pe3ysibTaTa BBIUMCICHHM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIp@KEHUI. BBITIONHATE JEUCTBUSL CO CTENEHSIMH C HaTypaJlbHBIMU
MOKa3aTeNISIMU.
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[TpuMeHAT, TPHU3HAKW JETUMOCTH, Pa3jI0KCHHEe HAa MHOXXHTEIH HaTypadbHBIX
YHCell.

PemaTh mpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBI3aHHBIC C OTHOIIICHUEM BEJIMYHH,
MPOIIOPIIMOHATLHOCTBIO  BEJIWYHMH, IMPOICHTAMH, WHTEPIPETHPOBATH PE3yJIBTATHI
pEIICHHS 3a/1a9 C yYeTOM OIpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMaTPHUBACMBIX
0OBEKTOB.

AJiredpanyecKue BbIPaKeHHA

Hcnonb3oBaTh anredOpanuecKkyr0 TEPMUHOJOTHI0O M CUMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOEHUS yUeOHOI0 MaTepuaia.

Haxonute 3HaueHHss OYKBEHHBIX BBIPAKEHUW TIpU 3aJaHHBIX 3HAYCHHSX
EPEMEHHBIX.

BoimoniHaTs npeoOpa3oBaHMs 1IEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
NOJIOOHBIX CJIAraeéMbIX, PACKPBHITUEM CKOOOK.

BbINOJIHATH YMHOKE€HHE OJIHOWIEHA HA MHOTOWJIEH U MHOTOWIEHAa HAa MHOTOYJIEH,
OpUMEHSTH GOPMYIIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIsATh Pa3oKeHHe MHOTOWIEHOB Ha MHOXHUTENN C TTIOMOIIBIO BHIHECEHUS
3a CKOOKHM OOIIero MHOXHUTENsS, TPYNIHUPOBKU CIAraeéMbiX, MPUMEHEHUS QopMyIl
COKPAILIEHHOTO YMHOKEHHS.

[IpuMeHATh mnpeoOpa3oBaHMs MHOTOWIEHOB [UIsl PELIEHMs Pa3IUYHbIX 3a4ad
U3 MaTEMaTUKH, CMEXHBIX NPEAMETOB, U3 PEaJIbHON MPAKTUKH.

Hcnonp3oBaTh  CBOWCTBA  CTEMEHEW €  HATYpPaJbHBIMH  IOKa3aTEJSIMU
U1 Ipeo0pa30BaHus BEIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHeliHbIE ypaBHEHUS C OJTHOM IEPEMEHHOM, PUMEHSS ITpaBuia rnepexoaa
OT MCXOJHOTO YpPaBHEHUSI K PAaBHOCWIBHOMY eMy. IIpoBepsATh, SIBISETCS JU YHUCIO
KOpPHEM ypaBHEHHSI.

[IpumensTh rpaduueckue METOAbl MPHU PEIICHUW JIMHEHHBIX ypaBHEHUHW M HX
CUCTEM.

[TonOupaTh mpuUMeEpHI TAp YUCEN, SBISIIONIUXCS PEIICHHEM JTMHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHS C JByMS
MIEPEMEHHBIMH, MOJIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl IByX JIMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

CocTaBiTh U peuiaTh JUHEHHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX ypaBHEHUM
[0 YCJIOBHUIO 3aJla4yd, HWHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJayu
MOJyYEHHBIN PE3yJIbTaT.

DOYyHKIUN

N3ob0paxaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HWHTEPBAJIbI, 3aIlKCHIBATH YHCIIOBBIE IPOMEKYTKHU
Ha anreOpanyeckoM Ssi3bIKE.
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OtmeyaTh B KOOPJUHATHOM MJIOCKOCTH TOYKH MO 3aJJaHHBIM KOOPJIMHATAaM, CTPOUTD
rpaduku TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU Y = |x|.

OnuceiBaTh C NOMONIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXAY BEJIUYMHAMU:
CKOPOCTb, BpEMsl, pacCcTOsSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00beM pabOThI.

HaxoauTe 3HaueHne QyHKIMHU 110 3HAYEHUIO €€ apryMEHTa.

[lonumaTte rpaduyeckuil cnocod TMpeACTaBICHUS W aHalu3a HWHOOpMaIuH,
U3BJIEKaTh M MHTEPHPETUPOBATH HHPOPMALMIO U3 TpadUKOB pealbHBIX IPOIECCOB
Y 3aBUCUMOCTEN.

[IpeamerHbie pe3ynbTaThl OCBOCHUSI MPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

Yucjaa u BbIYUCIEHUA

Hcnonp30BaTh HavyaibHBIE MPEACTABICHUS O MHOYECTBE JI€MCTBUTEIIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYIJICHUS M BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumMeHsTh MOHATHE apU(PMETUYECKOTO KBaJPAaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, HCIONB3Ys] TPHU HEOOXOIUMOCTH KaJbKYyJATOP, BBITOJHSITH
npeoOpa3oBaHusl BBIpaXEHUN, COACPKAIIUX KBaJpPAaTHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcrnons3oBaTh 3amucu OOJBIINX U MaJIBIX YHCEI ¢ TTIOMOIIBIO IECSITUYHBIX PoOeit
U crerieHeit uucia 10.

AJiredOpanyeckue BbIPaKeHUsI

[IpuMeHSTh TOHATHE CTEIICHH C IIETBIM TIOKa3aTeNIeM, BBITIOJIHITh IPeoOpa3oBaHus
BBIPAKECHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKAa3aTeJIeM.

BBITTOTHATE  TOXKIECTBEHHBIE IMPEOOpPAa30BaHUS  PAMOHAIBHBIX — BBIPAKCHHM
Ha OCHOBE INMPaBWJI JSHCTBUH HAJl MHOTOUJICHAMH U alreOpandecKuMu ApOOsSMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAXKCHUN JUISI PEIICHHS PAa3IMYHBIX 3a7ad
W3 MaTEMaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOMN MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHBICE YPAaBHEHHS W PAUMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBOIUTE MpOCTENIINE UCCIAEAOBAHUS YPABHEHUN M CUCTEM YPAaBHEHUW, B TOM
quclie ¢ TNPUMEHEHHEM TrpadudecKux TMpeaCcTaBiIeHUi (yCTaHABIWBATh, WUMEET IH
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexonuth OT clIOBECHOM (POPMYITUPOBKHU 3a/auu K €€ anreOpandeckor mMojenu
C IMOMOIIBID COCTABJIEHHS YPaBHEHUS WM CHCTEMBI YPaBHEHWW, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHbBIA PE3YIIbTAT.
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[IprmMeHsATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJIi CPABHEHUs, OLIEHKH, pELIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHUCTEMBI, JaBaTh rpadHUuecKyio
WUTFOCTPALMIO MHOXKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUT
[lonumaTe W UCHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAUCHMS), OMNpEACNsITh 3HaueHWe (YHKIMU 10 3HAYCHHIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.
Ctpoutsb rpaduku 31eMeHTapHBIX QYHKIUN BUA:
y=_,y=x2 y= x3,y = VX, y = |x|, onuceiBaTh CBONCTBA 4KCIOBOI DYHKIHH
X

1o ee rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOSHUSI MPOTPAMMbI Yy4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

Yuciia 1 BbIYUCICHUA

CpaBHUBATH U yIOPSA0YMBATH PAllMOHAIBHBIE U UPPALIMOHATBHBIC YK CIIA.

BeimonusaTe apudmeTndyeckue IEWCTBHUS C PAIMOHAIBHBIMU YHUCJIAMHU, COYETasl
YCTHBIE W IIMCBMEHHBIC IIPUEMBI, BBINIOJHATE BBIYUCICHHUS C WPPALMOHAIBHBIMU
YUCJIAMHU.

Haxonuthe 3HaueHUs CTENEHEN C LENbIMU IOKA3aTeIMU U KOPHEW, BBIYUCIATH
3HAYEHHUs YUCIIOBBIX BBIPAXKECHUM.

OKpyryisiTb  JEWCTBUTENBHBIE  4YHCIA, BBIIOJHATH MPUKUAKY  peE3yJbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewmrate nuHelHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHS, CBOISIIMECS K HUM,
npocTeite 1poOHO-pallOHaTIbHBIE YPaBHEHUS.

PemaTte cuctemspl IByX JIMHEMHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUU, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

PemaTh TeKkCcTOBBIE 3a7ja4M alreOpandecKuM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C JIByMs IEPEMEHHBIMHU.

[IpoBOaUTHE MpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHHM, B TOM
quclie ¢ TpUMEHEHHeM rpaduyecKuX NpeacTaBieHnid (yCcTaHaBIUBAaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUM PEILICHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOUee).

PemaTs nmuHElHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300pakaTh peIIeHNE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemate cucTteMsl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOLINE
KBaJpaTHOE€ HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIUCHIBATH PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUN PA3JIMYHbBIX 33/1a4.
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DyHKIUN
PacrioznaBath  (QyHKIMM M3y4yeHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKU
pacnoyio)KeHHe Ha KOOPJAMHATHOM IuiockocTH rpadukoB ¢GyHKuMd Bupa: y = kx,

y=kx+b, y= E, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumoctn
X

OT 3HaYeHUM KO3(P(HULUEHTOB, ONUCHIBATh CBOMCTBA (DYHKLIUM.

Ctpoutrb u wu300pakaTh CXeMaTHYECKU TrpapuKkd KBaJApPaTUUHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

PacnoznaBath KBajpaTuuHyio (QYHKUHIO 1O (opmyse, NPUBOAUTH IPHUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HHU, PUZUKH, TEOMETPUH.

YucsioBbIe MOCAE10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U TEOMETPUUCCKYIO MPOTPECCUU MPHU Pa3HBIX
cnoco0ax 3agaHusl.

BBITIOJTHATH BEIYMCIICHHS C HCIIOIB30BaHUEM (DOPMYJI N-TO WieHa apupMETHICCKON
¥ TEOMETPUYCCKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHHI ITOCIICI0BATCILHOCTH TOYKAMU Ha KOOPJIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YUCIOBBIMHU IIOCJIENOBATEILHOCTIMU, B TOM YHCIIE
3aJ1a4M U3 peajbHOM KU3HU (C UCITOJIb30BAHUEM KaJbKYJISATOPA, ITUPPOBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHbBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue
Uuca u BBIYUCIICHUS. 25 [Tonsitue CucreMaTH3UPOBATH M 000raIAThH 3HAHUS
PanronanbHble yncnia palMOHATILHOIO YKclia. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPa30BLIBAS
JeNCcTBUS pu HEOOXOAMMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YIOPSIAOUYUBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJIbHBIM
ITOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha Ipoow,
MIPOLICHTHI

Y3 peAIbHOU
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
PpA3T0KEHUS

Ha MHOXKUTEIIH
HaTypaJbHbBIX YHCEII.
PeanpHbIe

OOBIKHOBCHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIOCOOBI U NMPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHUHBIE TPOOU:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOW 1 OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTH
BEIpaXeHHUE K popme, HanboJiee yI00HOM JIJIs BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAKEHUS HA YMHOKCHHUE

U JIeTICHUE IECSITHYHBIX APOOeH K NeHCTBUSIM C IETBIMU
YHUCJIAMH.

[IpuBOAUTH YK C/IOBbIEe M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HATYpaJIbHBIM MTOKa3aTeNIeM, OOBSICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parMoHaibHOe
YUCJ0, N — HATYpaJIbHOE YHUCIIO).

IloHUMATH CMBICT 3aMMUCH OOJBIITNX YHCEIT C TIOMOIIBIO
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3aBucuMocTu. [Ipsamas
u oOpaTHas
IIPONIOPLIMOHAIIBHOCTH

JECATUYHBIX Ipo0eli u creneHelt ynucna 10, npuMeHsTh NX
B PEaJbHBIX CUTYyAIHsIX.

IIpuMeHATH MPU3HAKK JEIIMMOCTH, Pa3I0KECHUS Ha
MHOKUTENN HAaTypaJIbHbBIX YHCET.

PemaTtp 3a1a4um Ha YaCTH, IPOIECHTHI, MPOTIOPIINH,

Ha HaXOXJIEHHE NpoOu (MPOIEHTA) OT BEIUUMHBI U
BEJIMYUHEI 110 €€ IpoOu (TIPOILICHTY), 1podu (TIPOLICHTA),
KOTOPBIN COCTaBJISIET OJHA BETUYMHA OT JPYTOH.
IpuBOAUTH, pa30UpPaTh, OLIEHUBATH PA3ITUIHBIC PEIICHUS,
3aIiCH PEIICHUH TEeKCTOBBIX 3a]1aH.

Pacnio3HaBaTh U 00BACHATH, ONIMPASICh HAa ONPEICIICHHS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 IPYTUX YUeOHBIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOTIOPIIMOHAIBHOCTH,
MPOIOPLIUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHMUSI.
[IlepemeHHBIE.
Jlommyctumeble
3HAYECHUS
MIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanue

OgaageThb anreOpandeckoil TEPMUHOIOTHEH U CHMBOJIMKOH,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTthb 3HaueHNs OyKBEHHBIX BbIpaXKEHUN MTPH 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 opMyIiaM.
BoInoiHATH npeoOpa3oBaHUs LEIOT0 BBIPAKEHUS

B MHOT'OYJIEH MTPUBEICHUEM MMOJOOHBIX CIATaEMBIX,
PaCKpBITUEM CKOOOK.

BbINOJIHATH YMHOKEHHUE OJHOWIEHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAYKCHU,
pPacKpbITHE CKOOOK
U TIPUBEJICHUE

[MOJIOOHBIX CJIAra€MBbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
TOKa3aTeJIeM.
MHOro4JieHsbl.
CrnoxeHue,
BBIYHTAHHE,
YMHO>KEHHE
MHOT'OWIEHOB.
DopMyIIbl
COKpAILIEHHOT'O
YMHOKEHHUS.
Paznoxenue
MHOT'OWICHOB
Ha MHOXKUTEIIH

Y MHOT'OYJIEHa Ha MHOTOWIEH, PUMEHATb (POPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3ioKeHHE MHOTOYICHOB Ha MHOKUTEIH
MyTEM BBIHECEHHS 32 CKOOKU OOIIEro MHOXKHUTEIIS,
npuMeHeHHUs! (OpMYJIbl Pa3HOCTH KBaJIPaTOB, GOpMYII
COKpAILIEHHOT'O YMHOKEHHS.

IIpumeHsATH Mpeodpa3oBaHe MHOTOUYICHOB JJI PEIICHUS
Pa3IUYHBIX 337]a4 U3 MAaTEMATUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKMU.

3HAKOMUTBHCH C HCTOPHUEH Pa3BUTHS MaTEMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, paBuia
peoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUH.
JIuneitHOE ypaBHEHHE
C OJIHOM NIEPEMEHHOM,

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
IPUMEHsIA MPaBUJIA IIEPEX0/1A OT UCXOIHOTO YPABHEHUS

K PaBHOCHJIBHOMY €My OoJiee IpOCTOro BUAA.

IIpoBepsiTh, SBISETCS JIU KOHKPETHOE YHCIIO KOPHEM
YpaBHEHMUS.

IHonOupaTs MpuMepkI Nap YUCE, ABIISIIOMINXCS PELICHUEM
JIMHEVHOTO YPAaBHEHHUS C JBYMsI IIEPEMEHHBIMM.
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pELIEHUE JIMHEUHBIX
ypaBHEHUU. PelnieHue
3a71a4 C ITIOMOILBIO
YPaBHEHUN.

JIuneiinoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMU U €0
rpaduk. Cuctema IByx
JIMHEVHBIX YPaBHEHUIN
C ABYMs

CTpouTh B KOOPJIMHATHOMN IJIOCKOCTU rpauK JMHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YSICh TPaUKOM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10OJyYEHHbIN
pe3yabrar

MePEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara touku HN300paxaTh Ha KOOPIMHATHON MPSIMOMN TOUYKH,

OyHKIUU Ha npsiMoi. UKCIIoBbIE | COOTBETCTBYIOIIME 3alaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
IIPOMEXKYTKH. MHTEPBAJIbI; 3aIMCHIBATh UX Ha aJIreOpanyecKoM S3bIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KoopJAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeyaTs B KOOPAMHATHOM IVIOCKOCTH TOYKH

10 33JIaHHBIM KOOPJAMHATAM; CTPOUTH IPaQUKU HECIOKHBIX
3aBUCUMOCTEM, 3a/IaHHBIX (POPMYIIaMH, B TOM YHUCIIE

C TIOMOIIBIO I POBBIX TAOOPATOPHI.

I[IpuMeHATH, U3y4YaTh NPEeUMYIECTBA,
HHTEPNPeTUPOBATH rpadUUECKUii CTIOCOO MPEACTABICHUS
U aHaJIM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIUH.
OcBauBaTthb oHsATHE (DYHKIINH, OBJIA/ICBATH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaTh mHElHYI0 QyHKIHIO Y = KX + b,
ONMUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHHI
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peasibHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIUU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUHS.

k03 unmentos K u b,

CtpouTthb rpaduku JiuHeiHON QyHKImY, QyHKIMA Y = | x|,
Hcnoab3oBaTh HM(PpoBbIE pecypehl 1Sl TOCTPOEHUS
rpa@ukoB (YHKLIMI U U3yYEHUSI UX CBOMCTB.

IIpuBOoAUTH NPUMeEPHI TMHEUHBIX 3aBUCUMOCTEN

B PEaJIbHBIX MPOLIECCAX U SBICHUAX

[TocTpoenue rpaduka
JUHENHON PyHKIUU.
I'padux pynxun
y =lx|
[loBTOpEeHue u 0000IIEHNE 6 IToBTOpEeHUE Br10upaTh, NPUMEHATH OLEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I Yrcell, BBIYUCIEHUH, IPeoOpa3oBaHui BhIPAKEHUH,
¥ METOJO0B Kypca peleHns ypaBHEHUIA.
7 xiacca, 06001eHne OcyuecTBJIATH CAMOKOHTPOJIb BBINOJIHIEMBIX I€UCTBUN
3HAaHUU Y CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHHM,
npeoOpa3oBaHui, TOCTPOCHUH.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 PYTrux
IIPEIMETOB.
Pemathb TeKkCTOBBIE 32/12a4H, CDABHUBATh, BLIONPATh
CIoCOo0bI PEIICHUS 3a/aun
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opMyIUpPOBATH ONpPeAeIeHre KBaIPaTHOTO KOPHS

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsaTuunbie
PUOIIKEHUS
MppalOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIE
yucna. CpaBHEHHE
JIEUCTBUTEIBLHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHCJIOBBIX
BBIPAKCHHUI,
coJieprKaIux
KBaJ[paTHbIC KOPHU

U3 yncia, apuMETHIECKOTO KBaIPATHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCIOJIB3YS TIPU HEOOXOIUMOCTH KAJbLKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNOPSA0YMBATH PAllUOHAJIBHBIC

Y UppalMOHAJIbHBIE YHCIIA, 3aITUCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEN.

HMceenoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOYHBIE

U IpuOIMKeHHbIE KOpHU Tipu @ > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHMsl BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHHU.

Bripa:kaTh nepeMeHHbIe U3 TEOMETPUUECKUX U PU3UUECKUX
dbopmy.

Bo1uncJIATh 3HAYEHUS BBIPAXKEHHM, COAEPKAIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YSI PU HEOOXOJUMOCTH

54




denepanbHas padouas nporpamma | Marematuka. 5-9 kiraccel (0a30BbIi YPOBEHB)

KaJIIbKYJIATOP.

Hcnonb3oBaTh B X0€ peUICHUS 3a1a4 3JIEMEHTAapHbIC
IPEe/ICTaBIICHUs, CBA3aHHBIE C TPUOIMKEHHBIMU 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBHCH € MCTOPHUEH Pa3BUTHUS MaTEMaTUKU

Yycia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrteneHsb ¢ LEeIbIM
ITOKA3aTeJIEM.

@opmMyJIMPOBATH ONpeAeJeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKasaresieM CranpapTtHas 3anuch IIpencTaBasiTh 3aMUCh OOJBIIUX U MAJIBIX YHCEIT
YHCIIa. B CTaHJIapTHOM BHJIE.
Pa3mepsl 00beKTOB CpaBHMBATB UKCJia U BEJIMUUHBI, 3AIIMCAHHbBIC
OKpY’KaIOLIEro Mupa C UCIOJIb30BaHUEM cTerneHu 10.
(OT PEeMEHTapHBIX Hcnmosb30BaTh 3aIUCH YUCEN B CTAHIAPTHOM BUJE
YaCTHUII JUTSI BBIPQXKEHHS pa3MEPOB 00bEKTOB, NITUTEIHHOCTH
710 KOCMUYECKUX MIPOLIECCOB B OKPYKAIOILIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4YECKOM (popMme
JJIUTEIbHOCTDH U WJUIIOCTPUPOBATD IPUMEPaAaMu CBOMCTBA CTEIICHU
IIPOLIECCOB C LIEJIBIM MOKAa3aTEeJIEM.
B OKpyxatomieM mupe. | IlpuMeHsiTh cBolicTBA cTENeHN I MPeoOpa3oBaHMUS
CBolicTBa CTENIEHH BBIPAYKECHUH, COAECPKAIIUX CTEIIEHU C LEIbIM ITOKA3aTEIIEM.
C L[EIIBIM IIOKa3arejieM | BbINOIHATH IeMCTBUSA C YACIIAMU, 3alIMCAHHBIMU
B CTaHAAPTHOM BHJi€ (YMHOKEHUE, ICJIICHUE, BO3BE/ICHHE
B CTCIICHB )
AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBagpaTHbBIA TPEXUJIEH,
BbIpakeHUs1. KBagpaTHbIi TPEXWICH. YCTaHABIMBATh BO3MOKHOCTb €TI0 PA3JIOKECHUS
TPEXUJICH Pa3znoxxenne Ha MHOXHUTEIH.
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KBaJIpaTHOTO
TpexXuJieHa
Ha MHOKUTENH

PaCKJIaHI)IBaTb HAa MHOZKMTCIN KBaI[paTHBIﬁ TPCXYJICH
C HCOTPHULATCIIbHBIM JUCKPUMHUHAHTOM

Anredpanueckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
JPOOk.
Jlomyctumsle
3HAYCHUS
IIEPEMCHHBIX,
BXOJISATITUX

B ajreOpandecKue
BBIPKCHUS.
OcHOBHOE CBOMCTBO
anre0panveckoi
npobu. CokpaiieHue
TpoOeit.
CrioxeHue,
BBIUUTAHUE,
YMHOKEHUE

U JICJICHHE
anredpandecKux
TpoOeii.
[IpeobpazoBanme
BBIPAKCHHUI,
coJieprKaIux
anredpanvecKue
npodu

3anuchIBaTh anreOpanyeckre BHIPAKEHHUS.

HaxoauTts 0051aCTh ONPE/IENIEHUs pAaLlMOHAIIBHOTO
BBIPAKCHUSI.

BbINOTHATH YMCIOBHIC TTOACTAHOBKH U BBIYHCSTD
3Ha4YeHHUE IpoOU, B TOM YHCIIE C TOMOIIBIO KAJIBKYJIATOPA.
@opMyIMPOBATH OCHOBHOE CBOMCTBO alre0panyeckoil
IpoOu U MPUMEHSTH €ro JJis Ipeo0pa3oBaHus IpoOei.
BbINOTHATH JeHCTBHUS C AITeOpanvIecKiuMH IPOOSIMHU.
IIpuMeHsaTH Npeodpa3oBaHus BbIpRXXEHUM IS pelIeHus
3ajau.

Bobipa:kaTh nepemeHnHbie 13 Gopmyi (pusndeckux,
reOMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYALNH )
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YpaBHEHMS 1 HEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTh KBaIpaTHbIC YPaBHEHHS.

KBagpaTHble ypaBHEHUS ypaBHeHue. Henonnoe | 3anumcbiBaTh opmyily KOpHEH KBaIpaTHOTO YPaBHEHMS;
KBaJpaTHOE pelaTh KBaJpaTHble YPABHEHUS — [TOJIHBIC U HETIOJHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreimme UCCaAeI0BAHNA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUM.
ypaBHeHus. Teopema PemiaTh ypaBHeHHs, CBOJISIIIIMECS K KBAJAPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pemienue ypaBHeHui, Hao0Jsr0on0aTh ¥ aHAJIM3UPOBATH CBSI3b MEXK1Y KOPHAMU
CBOJIAILINXCS 1 Kod(pUIMeHTaMu KBaJPATHOTO YpaBHEHUS.
K KBaIpaTHBIM. ®opmyaupoBaTh Teopemy Buerta, a Taxke 00paTHyIO -
[IpocTeiimue npoObHO- | TeopeMy, IPUMEHSITh 3TU TEOPEMBI [JIs1 pELIECHUS 3a7a4.
palLlMOHAJIBHBIE PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
YpaBHEHUSL. NEPEXOIUTh OT CJIOBECHOU (POPMYIMPOBKHU YCIOBHS 3a7a4u
Pemenne TekcToBBIX K anredpandeckoi MOIeNId MyTEeM COCTABIICHHS YPaBHEHUS;
3a/1a4 C MOMOIIBIO pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJpaTHBIX pe3yJIbTar.
YpPaBHEHHM 3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHUS aNreOphI

YpaBHEHHUs 1 HEPABEHCTBA. 13 JIuneitHoE ypaBHEHUE Pacno3HaBaTh JTMHEHBIE YPABHEHUS C IBYMS

Cuctembl ypaBHEHU I

C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLICHUsI ypaBHEHUN

B LIEJIBIX YKCTIAX.
Pemenune cucrem aByx
JIMHEVHBIX YPaBHEHUM
C AByMS

IIEPEMEHHBIMHU.

CtpouTth rpadvKku THHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBBIE PeCyPChI.

Pa3ziuyaTth napajuiesibHbIE U EPECEKAIOIINECS MPAMBIE
110 UX YPABHEHUSIM.

PemiaThb cuCTEMBI ABYX JIMHEWHBIX YPABHEHUN C JBYMS

MIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKCHUEM.

PemaTh npocreiime CUCTEMBI, B KOTOPBIX OJHO
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IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUMN

C ABYMsI
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YpaBHEHUSA

C ABYMsI
IIEPEMEHHBIMU

Y CUCTEM JIMHEMHBIX
YPaBHEHUU C JBYMs
IIEPEMEHHBIMHU.
Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
CHUCTEM YpaBHEHHM

U3 YPAaBHCHUMN HE SIBISACTCS JTUHEUHBIM.

IIpuBoauTH rpaMyecKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C IBYMsI IIEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3a1a4H aJIreOpanyeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHOM
IIEPEMEHHOM.
JIuneliHbie
HEPABEHCTBA C OJHOU
MIEPEMEHHON U UX
peuienue. CuctemMbl

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJVMHATHOU MIPSMOM, JOKA3bIBATH
anreOpanvdecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM,
n300paxaTh pelieHue HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pematpb cucTeMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOM
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JIMHEVHBIX HEPABEHCTB
C OJJHOM IIEpEMEHHOU
Y VX pELICHHE.
N3o0paxkenue
peLIeHUs JIMHEHHOTO
HEpPABEHCTBA U UX
CHCTEM HA YUCJIOBOM
IIPSIMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTp onpeieIeHUs
Y MHOXECTBO
3HauYCHUN (QYHKIIHH.
CrniocoObl 3a1aHus
GyHKIHIA.

I'paduk GpyHKIIHH.
CgoiicTBa QyHKIINH,
UX OTOOpakKeHUE

Ha rpaduke

Hcnoab3oBaTh (YHKIIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

Boruucasth 3HaYeHus1 QyHKIHHI, 3aIaHHBIX

dbopmynamu (Ipu HEOOXOJUMOCTH UCTIOTH30BATh
KQJIBKYJISITOP); COCTABJIATH TA0IMIbI 3HAY eHU I

byHKIHIH.

CrtpouTh 1o TouKkam rpaguku QyHKIuH.

OnuckiBaTh cBOMicTBa (YHKIIMHA HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoab3oBaTh G yHKIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

HccaenoBaTh mpuMephl rpapuKOB, OTPAKAIONTUX PEATbHbBIE
IIPOLIECCHI U SIBJICHHUS.

IIpuBOoAMTH NMpUMeEPHI IPOLIECCOB U SIBJICHHUM C 3aJaHHBIMU
CBOMCTBaMH.

HUcnonb30BaTh KOMINBIOTEPHbIE IPOTPAMMBI

JUTSI IOCTPOEHUS TpaduKOB QYHKIMHN U N3yICHHUS

VX CBOWCTB
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DyHKIUY.
UricioBbie G yHKIUN

YreHue 1 nocTpoeHue
rpa@uKoB (HyHKLIHMA.
[Tpumepsl rpadgukoB
dyHKumii,
OTpaKaIOLTNX
pealIbHBIE MTPOIIECCHI.
OyHKIWUH,
OTHCHIBAOIIINE
OpsIMYyI0 U OOpaTHYIO
IPOTIOPIIMOHAIEHBIC
3aBHCHUMOCTH, UX
rpaduku.

I'paduk Gynkimum

y = X2

OyHKIUH

y = x4y =X,

y =vx,y = x|
rpadgudeckoe
pElLICHUE YPaBHEHUM
Y CUCTEM YpaBHEHUU

HaxoauTs ¢ mnoMombio rpagpuka GyHKIMHA 3HAUEHUE OJTHON
U3 paCCMATPUBAEMBIX BEJIUYMH [10 3HAYCHUIO IPYIrOi.

B HecnoxHBIX ciiydasx BbIpaxkaTh (OpMYJ10M 3aBUCHMOCTD
MEXK]y BEJIMYNHAMMU.

OnuchIBaTh XapakTep N3MEHEHUS OJTHON BEIUYUHBI

B 3aBUCUMOCTH OT U3BMEHEHUS IPYTOM.

Pacno3naBaTh BUbl U3y4aeMbIX (PYHKIIHIA.

Iloxka3pIBaTh CXeMaTHYECKH I10JIOKEHUE HA KOOPAUHATHOU
10cKoCTH rpaduKoB GpyHKIMM Buga: y = X%,y = X3,

y =vVx, y = |x|

Hcnonb3oBath pyHKIHOHAJIBHO-TPadHUeCKHe
NpeacTaABJIEHHU Ul PELICHUS U UCCIICA0BAaHUS YPaBHECHUN

U CUCTEM YPaBHEHMUM.

IIpumeHAaTH HU(PPOBHIE pecypchl LI IOCTPOCHUS
rpauKoB G yHKIIHI

[loBTOpEeHue u 0000IIEHUE

[loBTOpEHNHE
OCHOBHBIX MOHSTHH
¥ METOJIOB KYpCOB
7 1 8 KJ1accoB,
00001IeHNe 3HaHU I

Bbi0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YHUCeJ, BBIYUCIECHUN, TPeoOpa30oBaHUi BhIpaXKEHUH, pELICHUS
YPaBHEHUH.

OcyecTBJIATH CAMOKOHTPOJIb BBITIOJTHACMBIX J1€HCTBUAM

Y CaMOIIPOBEPKY pe3yiIbTaTa BHIYUCICHUMN, TPeoOpa30BaHUI,
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IIOCTPOCHUH.

Pemats 3a1a4u U3 peajibHOM KU3HHU, IPUMEHSITH
MaTeMaTHUYEeCKUEe 3HAHUS sl PEIICHUs 3a7a4 U3 IPYTUX
MPEIMETOB.

PemaTth TeKCTOBBIE 321241, CPABHUBATH, BLIOUPATH
CIOCO0BbI PELICHUS 3a7aun

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC
HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIC

1 OCCKOHEYHBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEUCTBUTEIBbHBIX
YHCEN;
JIEHCTBUTENLHBIE
YHCla KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBHE MEXKTY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCEeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
NEUCTBUTEIILHOTO YUCIa KaK OECKOHEUHOMN JeCITUUHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.
N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTryecKHe JeMCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOJMTb 3HAYCHHUS CTENEHEN C LIEJIBIMU MTOKA3aTEISIMHU
Y KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKCHU.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JEUCTBUTEIIBHBIX YHCEN B MPAKTUYECKOM JI€ATEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS 1EMCTBUTENLHOIO YUCIIa MPU PEIICHUU
3aaad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHUAKY PE3YJIbTaTa BBIYMCICHUM, OEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[TpubnuxenHoe
3HAYCHUE BSIIMUHNHBDI,
TOYHOCTD
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIUYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENIEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rPpapuueckne
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
yYpaBHEHHsI, CBOJISAIIMECS K HUM, MPOCTeMIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
pa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aJire0pandecKkum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
NIEPEMEHHBIMHU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBI YPAaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHSTH ITPUCMBI PCIIICHHS CHCTCMBI
JIBYX JTMHEHHBIX YPAaBHCHHUH C IBYMS IIEPEMCHHBIMU

Y CHUCTEMBI JIByX YPaBHCHUM, B KOTOPBIX OJHO YPaBHCHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUIESCKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJAeT0OBAHUS YPABHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
GbOopMYITUPOBKH YCIOBUS 3aa9H K allreOpandecKoi Moienu
MyTEeM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsATh peoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
JIuHeitnble JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAIPATHBIC HEPABEHCTBA.
C OJTHOW EPEMEHHOMN PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJTyYECHHBIE PEIICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKIMU 16 KBanpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynKIUA, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPJMHATHI BEPIITHHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH TpadUKOB

Gynkuuii Buga:y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETpPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y = kx,
y = kx + b,
k
y = -,
X
y = X%,
y = X,
y =vx,
y = [x]

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYeHM
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoAUTH NpUMePHI KBAPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PUUKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHOU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax’ + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 X TTOCTPOSHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

15

[TonsATHE YKCITOBOM
MOCJIEIOBATEIBHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoit

u (hopmyI0ii N-TO
YJIeHA.
Apudmerndeckas

U TeOMeTpruYecKas
IIPOTPECCUM.
®opmyibl N-TO YIeHa
apupMeTUuyecKon

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pPeveBble BHICKA3bIBAHMS C MICTIOJIH30BAaHUEM
TEPMHUHOJIOTHH, CBS3aHHOH C MOHSATHEM
TIOCTICTOBATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEMN, 3 JaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IIEPBHIE HECKOIBKO
ee YICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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U TE€OMETPUUECKOHN
IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4wieHOB
apupMeTHuIeCcKon

Y TEOMETPHUYECKOMN
MIPOrPECCUN TOUKAMHU
Ha KOOpJIAMHATHOM
IJIOCKOCTH.
JInHeVHbI

Y DKCIIOHEHIMAJIbHBII
pocT.

CI10kHBbIE POLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOUYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 PEAIbHOM KU3HU, WLIFOCTPUPYIOIINE U3MEHEHUE

B apu(MEeTHUUECKOU MPOrPECCHH, B TEOMETPUUECKON
IPOrpeccun; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEI0BATENIBHOCTSAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
’KHU3HU C UCIIOJIb30BAHUEM LU POBBIX TEXHOIOTHM
(371EKTPOHHBIX TA0JIUL, TPAPUUECKOT0 KaIbKYJIATOpa U T.I1.).
Pemathb 3a1a4u Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOJIb30BAHUEM
KIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH PAa3BUTUS MaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cUcTeMaTHh3alusa 3HaHUH

18

Ywucna ¥ BEIYUCIICHUS
(3amuce, cpaBHEHUE,
JICHUCTBUS

C JIEUCTBUTEIbHBIMU
YHCJIAMH, YUCIIOBas
npsiMasi; MPOLICHTHI,
OTHOILICHHS,
MIPOTIOPIINH;

OnepupoBath NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJ MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl ONIMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PEUICHUHN 3a7a4 U3 IPYyTUX
y4eOHBIX TPEAMETOB.

AKTYaJM3upPoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aAHHbIE C YNCJIAMM. HATYPAJILHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTh HATYypalbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yKcia, apupMeTHIecKuil KBapaTHbIN KOPEHb.
BBINOJIHATE AeicCTBHUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYTJISTh YKCIIA; BHIMOJIHATH NPUKUIKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00beM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa30upars peanbHble KU3HEHHBIE CUTYaLlUH,
(opmyJIIpoOBaATH UX Ha A3bIKE MATEMATUKH,
HAXOJMTH PEILICHUE, IPUMEHSS MAaTEMATUUECKUI ammnapar,
HHTEePIPETHPOBATH PE3YJIbTAT
AnreOpanyeckue OnepupoBath NOHATHUSIMH: CTEIICHD C IEIBIM
BBIpAKECHUS nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas ApoOb, TOKIAECTBO.
anreOpanyecKux BbINOJTHATH OCHOBHBIE eICTBUSA: BHIIIOIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JOMyCTUMBbIE palMOHANbHBIE BBIPAKEHUS U BBIPAKEHHS C KOPHSIMH,
3HAYEHU) peanu30BbIBaTh Pa3I0KEHHE MHOTOUJIEHA HA MHOXKUTEIIH,

B TOM YHCJIE€ C UCIOJIb30BAHUEM (DOPMYI pa3HOCTHU
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTH
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JIOIYCTUMBbIE 3HAUE€HUSI IEPEMEHHBIX JJIs1 JPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUHN, KOPHEM.

MopnesmmpoBaTth ¢ IOMOIIBIO (OPMYJI pealbHbIE IPOLIECCHI
U SIBJICHUS

OyHKIMH
(mocTpoeHue,
CBOMCTBA U3YYEHHBIX
yHKUMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIUS, TpadUK QYHKIIUH,
HYJIU QYHKIHUH, TPOMEKYTKHA 3HAKOMIOCTOSIHCTBRA,
IIPOMEKYTKH BO3pacTaHusi, yObIBaHUsS, HAaUOOJIbIIEEe

Y HaMEHbIIIee 3HAUCHUS (PYHKIIHUH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKAaTh CBOICTBA
GyHKUUN, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHAMM: IPSMasi TPOIIOPIIMOHATEHOCTD,
oOpaTHasi IpOMOPLUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTudHas QyHKIHs, Tapadoiia, rurepoora.
HUcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOKCTB,
MIPOIIECCOB M 3aBUCUMOCTEM, JIJIsl pelIeHus 3a71a4 U3 APYTUX
y4eOHBIX TPEAMETOB U PEATHHOM KU3HH; MOJAEJIUPOBATH

C MIOMOIIIBIO TPa(UKOB PeAIbHBIE TIPOIIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUYNHAMU

OBILEE KOJIMYECTBO
JACOB I10 ITPOI'PAMME

102
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«I'’EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiiOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH I1IeNbl0 O0EeCNeunuTh HM3y4YeHUE CBOWCTB M pa3MepoB (UTyp, UX OTHOLICHUM
W B3aMMHOE pACMHOJIOKEHUE, OMUPACTCS Ha JIOTMYECKYIO, JO0KA3aTeNIbHYIO JIMHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTcsl B TOM, 4YTO OOYYarOUIUMHCS YYUTCS TMPOBOJAUTH JIOKA3aTelbHbBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOWCTBAa OT MPU3HAKOB, (DOPMYIHPOBATH OOpPATHBIC
YTBEPKICHUS.

[lenbt0 W3ydyeHUs TEOMETPUM SABJISECTCS MCIOIB30BAHUE €€ KaK HMHCTPYMEHTA
IpU PEHICHUM KaK MaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a/1ady, BCTPEYAIOIIMXCS
B peanbHOU xu3HU. OOydYaromIMiicss TOHKEH HAYYUThCS OMPEACNIATh TEOMETPUIYCCKYIO
¢burypy, ONMChHIBaTH CJIOBAMU YEPTEXK WM PUCYHOK, HAWTU IUIOIIAJbh 3E€MEJIbHOTO
y4acTKa, pacCYUTaTh HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOTO Kalems Wi Tpedyemble
pa3Mepsl rapaxa misg apromoOuss. Ilpu permieHun 3amad MpakTHYECKOTO Xapakrepa
OOy4Jaromuiicss y4HUTCS CTPOUTh MaTeMaTHYEeCKHE MOJCNIU pPeajbHbIX >KU3HEHHBIX
CUTyalui, TPOBOJAUTH BEIYMCIIEHUS U OLEHUBATh MOJYYEHHBIN PE3YIbTAaT.

BaxxHo mnogyepkuBaTh CBSI3M TEOMETPUM C JPYTUMU YUe€OHBIMHU TIpEIMETaMH,
MOTHBUPOBATh HCIIOIB30BATh OMpPENENCHUs TEOMETPUYECKUX GUTYyp U TIOHSITHM,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYYECHHBIX YMEHUH B (U3UKE M TEXHUKE. DTU CBSI3U
HauboJee sIpKo BUAHBI B TeMaxX «BekTopbl», « TpUrOHOMETPpUYECKUE COOTHOIICHHS,
«Meton koopauHaT» u «Teopema ITudaropay.

VYyeOnbiii kypc «['eomerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIC pa3/Ieiibl
conepxkanus: «I'eomerpuueckue pUrypsl u X CBOWCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMH», «/[eKapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «lBHKeHU
miockoctny, «IIpeodpazoBanus mogo0us».

OO0miee uYKMCIO 4YacoB, PEKOMEHJOBAHHBIX I M3y4eHUs YydeOHOTO Kypca
«["eomerpusi», — 204 vaca: B 7 kiacce — 68 gacoB (2 Jaca B Hemenmo), B 8 kimacce —
68 yacoB (2 yaca B Hezieln0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COAEPKXAHUE OBYYEHMUA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. Yol Buasl yrios.
BepTtukaneHble m cMexHbIE yribl. buccektpuca yrna. JlomaHas, MHOTOYTOJbHHK.
[TapannenbHOCTh Y NEPIEHAUKYISIPHOCTD NPSIMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OceBOW cummeTpuu. [Ipumepsl
CUMMETPUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE ITIOCTPOECHUS C MTOMOLIBIO IHUPKYJA U JUHEWKHU. TpeyronbHuk. Beicora,
MeanaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEApEHHBIN U paBHOCTOPOHHUN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOIO TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbBHUKOB.

CBoiicTBa M NpPU3HAKA NapalIeNbHbIX NpsMbIX. CyMMa yIJIOB TpEYroJIbHHKA.
Breninue yrisl TpeyrojbHUKA.

[IpsMoyronbHblld  TpeyroiabHUK.  CBOWCTBO  MEIHWAaHbBl  MPSAMOYTOJBHOIO
TPEyrojibHUKa, MPOBEACHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA IPSAMOYIOJIBHBIX
TPEYTrONBbHUKOB. IIpsIMOYTrOibHBIN TPEYroJIbHUK € YIJIoM B 30°.

HepaBseHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yIJie U OOJIbLIEH CTOpOHE TpeyroiabHUKa. [lepnenaukymnsap
Y HaKJIOHHAas.

I'eomerprueckoe mecto ToueK. bruccekTpuca yria u CepeIuHHBIN NEPIEHANKY ISP
K OTPE3KYy KaK r€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJa U JTHAMETpP, UX CBOMCTBAa. B3anMmHOE pacnosoxeHue
OKpyXHOCTH M npsMoi. KacarenpHas M cekymas K OKpPYXHOCTH. OKpy>KHOCTb,
BIIMCAHHAsA B YroJl. BriucaHHas 1 onycaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetslpexyronpHuku. [lapamnenorpamm, e€ro npu3Haku W cBoWcTBa. YacTHbIE
CIIy4au MapayjiesiorpaMMoB (IPsIMOYTOJIbHUK, POMO, KBaJpar), UX MPU3HAKU U CBOICTBA.
Tpanemnusi, paBHOOOKas Tpamelus, €€ CBOWCTBa U TMpu3Haku. IIpsmoyrosibpHas
Tpanenusi.

Meton ynBoenust Meauansl. LlentpansHas cumMmetpust. Teopema daneca u reopema
0 MPOMOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TuHUY TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[lomobue TpeyronbHUKOB, Kodhduiument mnomobus. IlpusHaku momoOus
TPEYroJlbHUKOB. [I[pruMeHenne mogo0us Mpu pemeHny MPaKTUIeCKUX 3a1ad.

CeorictBa TwIomazeii reomerpuueckux ¢uryp. DopMmynasl IS IUIOMIAAH
TpPEeYrojibHUKa, TMapajienorpamMma, poMOa u Tpamenuu. OTHOIICHHE TUIONIAICH
MOI00HBIX GUTYP.

Brruncnenvne miomaned TPEeyroJbHUKOB W MHOTOYTOJBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mpu pemeHun
MMPAKTUYECKUX 3aa4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria NpsIMOYIOJIbHOTO TpPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpPUTOHOMETpUYECKHE (YHKIIMU YTIIOB
B 30°, 45° n 60°.
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BnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXIY KAacaTeNbHOM W XOPAOWU. YTIJIbI
MEXKly XOpJIlaMH U CEKYIIIMMU. BIIMCaHHbIE U ONMCAHHBIE YETBIPEXYTOJIBHUKU. B3auMHoe
pacnojio)keHre IByX OKpyxkHocTell. Kacanue okpyxHoctei. OOmme KacaTtelabHbIE
K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TtpeyronbHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. Peienue
NPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue nonobus. [logoOue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o0 mpou3BEIEHUU OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUH OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOaynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MTPOTHUBOIOIOKHO
HAIPaBJICHHbIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU
HajJ BeKTopamu. PasnoxkeHue BeKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopnunatet  Bektopa.  CkaliipHOoe  NpPOU3BENCHHE  BEKTOPOB,  MPUMEHEHUE
ISl HAXOKJECHHUSI JIUH U YTJIOB.

JlekapTOBbl KOOpPJIWHATBHI HA IUIOCKOCTH. YPaBHEHUS MPSAMOW U OKPYXKHOCTH
B KOOpJIHMHATaX, IMEPECEUECHHUE OKPYKHOCTEH M MNpsAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTH. ['pajiycHas u paguaHHasi Mepa
yria, BBIYUCIEHUE JUIMH AYT OKpy>kHOocTel. [nomane kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopoT.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHple pe3ynbTaThl OCBOSHHS IMPOrPAaMMbl Y4eOHOro Kypca K KOHITY
oOydeHus B 7 Kjacce.

PacriozHaBaTh M3y4eHHBIE TE€OMETpUYECKHUE (PUTYpBI, ONMPEACNSITh MX B3aUMHOE
pacmoyioKeHHe, W300pakaTh TeOMETpUYECKHe (UTYPBI, BBIMOJIHATH  UYEPTEKH
[0 YCJIOBHIO 3ajaud. W3MepsaTe JMHEWHBIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun
Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

[TpoBoauTh rpyOYIO OLIEHKY IMHEWHBIX U YTIIOBBIX BETUYMH MPEAMETOB B PEATbHON
KU3HHU, pa3MEpoOB MPUPOJHBIX O0O0BEKTOB. PaznuuaTe pasmepbl 3THUX OOBEKTOB
IO TIOPSJIKY BEJINYMHBI.

CTpouUTh 4epTEXKHU K TEOMETPUUECCKHAM 3a/1a4aM.

[Tonp30BaThCsl MpHU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BaTh IPU3HAKH
Y CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1a4.
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[IpoBOAUTE JIOTMYECKHE PpACCYKIEHHS C MCHOJB30BAHHEM TI€OMETPUYECKUX
TEOPEM.

Ilonp30BaTeCs  MpU3HAKAMM  PABEHCTBA  INPSAMOYIOJIBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM Me€EJIMaHbl, MPOBEIECHHOW K THUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYIrOJbHMKA,
B PELIEHUH I'€OMETPUUYECKHX 3a1ad.

Onpenensate MapajuIeNbHOCTh MPSMBIX C IMOMOILIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. Onpenenarb NapauleIbHOCTh NPSMBIX € TOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3a1aun Ha KieTyaTon Oymare.

[IpoBOAUTH BBIUKCICHUS M HAXOJUTh YHMCIIOBblE U OYKBEHHBIC 3HAYEHHUS YTJIOB
B TEOMETPUYECKUX 3a/adyax C MCIOJIb30BAHUEM CYMMBI VIJIOB TPEYTrOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECEYCHUU JABYX
napajuIeNIbHBIX MPSAMBIX CEKyIlel. PemaTs npakTHyeckue 3a1a4 Ha HaX0KAEHUE YIJIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb OIPEACIATh
OHMCCEKTPUCY yTia U CepPEeIUHHBINA NEPIEHINKYJIISP K OTPE3KY KaK T€OMETPUUYECKIE MecTa
TOYEK.

@opMyIUpOBaTh ONPENEICHHUS OKPYKHOCTH M Kpyra, XOpAbl U AuaMeTpa
OKPY)KHOCTH, TIOJb30BaTbCAd HX CBOWCTBAaMU. YMETh MPUMEHATH OTU CBOWCTBA
IIPY PELICHUH 3a/1ad4.

Biianets noHATHEM OIMCAHHOU OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HaXOAUTh
ee neHrp. [lomp3oBaThcs ¢dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
[IEPECEKAIOTCA B OJJHOU TOUKE, U O TOM, UYTO CEPEAUHHBIE NEPIEHANKYIISIPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAOTCS B OHOM TOYKE.

Bnagers mnoHsATHEM KacaTeNIbHOW K OKPYKHOCTH, IIOJIb30BAaThCS TEOPEMOM
O NEPIEHINKYISAPHOCTH KacaTeIbHOU U painyca, IPOBEACHHOIO K TOUKE KaCaHUS.

[Tonp30BaThCs NMPOCTEUIIMMHU T€OMETPUYECKMMHU HEPABEHCTBAMHU, MOHUMATh UX
MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHHS C IOMOIIBIO LIUPKYJIS
Y JINHEUKH.

[IpeameTHple pe3ynbTaThl OCBOSHHS MPOrPAaMMbI Y4eOHOro Kypca K KOHITY
oOydeHus B 8 Kiacce.

PacnoznaBath OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, MOJIb30BaThCS
MX CBOMCTBAMMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKH MEPECEUCHUS] MEIUaH TPEYroibHUKA (LIEHTpa Macce)
B PELICHUU 3a/a4.

Bianete nonsTHEM CpegHEW JUHHUM TPEYTrOJIbHHUKA W TPANCUHH, NMPUMEHATh UX
CBOWCTBAa NpH pelmeHuu reomerpuuecknx 3anad. [lomp3oBathcsa Teopemon daneca
U TEOPEMOW O TMPONOPUHOHAIBHBIX OTPE3Kax, MPUMEHATh UX JJISI PELICHUS
MPAKTUYECKUX 3a7a4.
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[IpuMensTh TpU3HAKK TOAOOUSI TPEYTrOJIBHUKOB B PEIICHUU T€OMETPUUYECKUX
3a1ad4.

[lons3oBathcst  Teopemoi  Iludaropa  nmnsa  pelieHHss  TE€OMETPUUECKUX
Y IpakTH4YeCKuX 3aaad. CTPOUTh MAaTEMATUUYECKYI0 MOJIENIb B MPAKTUYECKUX 3aJayax,
CaMOCTOATEIBHO MIPOBOAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JIUTUHBI.

Bnaners noHsaTHsIMHU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yrja MpsIMOYTOJIbHOTO
TpeyroiapHuka. Ilomb30BaTbCA HTUMM TIOHATUAMU JUISL  PELICHUS NPAKTUYECKUX
3a1ad4.

Boruncnsate (paznuyHbIMU  crioco0amu) IUIONIAAb TPEYrOJbHUKA W IUIOIIAAN
MHOTOYTOJIbHBIX (PUryp (MOJB3YysCh, e HEOOXOAUMO, KAIBKYISITOpoM). [IpumeHsThH
MOJIYYEHHBIE YMEHUA B PAKTUYECKHUX 3a1adax.

Brnagers moHATHUSAMU BIMCAHHOIO U LEHTPAIBHOIO YIJIA, UCIOJb30BATh TEOPEMBI
O BIMCAHHBIX yIJIaX, yriax MEeXay XopAaMu (CEeKYIIMMH) U YTriie MEXIy KacaTelbHOM
Y XOPAOM MPU PEIICHUN T€OMETPUUECKUX 3a/a4.

Bnagers TmOHSATMEM OIMCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
OINMCAHHOT'0 YEThIPEXYTOJIbHUKA MPU PELICHUM 3a/1a4.

[IprMeHATh TOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJEIH
U1 3aJad  peallbHOM KHU3HU M NPOBOJAUTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMpUMEHEHHWEM TMoJ00usT W TPUTOHOMETpPUH (TOJB3YyACh, T/€ HEO0OXOIUMO,
KUIBKYJISITOPOM).

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce.

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE JJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTONbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEyrojJbHUKOB»). HaxomuTh (C MNOMOIIBIO KaJdbKyJSITOpa) JJIUMHBI M YIJIbI
JUTSI HETAOJUYHBIX 3HAUCHU.

[Tonb3oBaThcst (opMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsl HAXOXKJICHUS COOTHOIICHWH MEXAY TPUTOHOMETPUUECKHUMU
BEITUYMHAMHU.

Hcnonb3oBaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXKICHUS Pa3IAYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNEe TPEYTOJbHUKOBY), MPUMEHSATh UX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4.

Brnagets moHsTHSIMU TIpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. Ilomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMETh
BBIYHCIISATD JUTMHBI M HAXOJUTh YTl y TOM00HBIX (huryp. [IpuMeHsTh cBOMiCTBa TO100MS
B TPAKTUYECKUX 3a7adax. YMEThb MPUBOAWTH TNPUMEPHI MOAOOHBIX (GUTYP
B OKPY’KaroIIeM MHpE.

[Tonp30BaThCSA TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBAApaTe KacaTelIbHOM.
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[lonbp30BaThCs BEKTOpAMU, HOHUMATh UX T€OMETPUUECKUI U (PU3NYECKHUI CMBICI,
NPUMEHATh HMX B PEHICHMH TIEOMETPUYECKUX U (¢u3nueckux 3anad. [IpumeHstsb
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

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

Biiagets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JJIUHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyia, YMETh BBIYHCIATH IUIOLIAAb Kpyra U €ro
yacTel. II[puMeHsTh oJy4yeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoaute ocu (W11 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSITh IBUKEHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATh TOTyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTHh MaTeMaTUYECKHUE MOJIEIIN
UL 3a1a4  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOLIME  BBIYHUCIICHUS
C TMpUMEHEHUEM TMOoAOOUsS M TPUTOHOMETPUYECKUX (QYHKIMK (MOJB3ysCh, TJe
HE0OXOAUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YYaAIOLIUXCS

(Tembl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOCHUS C TIOMOILBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIE YTJIbI.
PaGora

C IPOCTEUIITUMU
YEepTEeKAMH.
H3mepeHne MTMHENHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIE BEIMUUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00bEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a71a4 Ha B3aMMHOE PACTIOJIOKEHHE
FEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIC U YTJIOBBIC BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTEIIbHBIC PACCYKICHMUS.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyronpHuKN

22

[IoHsATHE O paBHBIX
TPEYTOJIbHUKAX

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).
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U TIEPBUYHBIE
MPEACTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJILHUKOB.
[IpnsHaku

paBeHCTBA
PSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIHMAHBI
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTEHY3E.
PaBHOOEIpeHHBIC

Y PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B FEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJbHUK C YTIIOM
B 30°

BoiBOAMTH Ciie/1cTBUA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIEHIUKYIISIpa
OTpe3Ka; NepUMeTpa TPEYroJbHUKA.

®opMyIHpPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEyroJbHUKA.

CTpouTh YepTeKH, pelaTh 3aJa4M C IOMOIIBIO
HAXOXJACHUS PABHBIX TPEYTOJbHUKOB.

IIpuMeHsITh NPU3HAKY PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.

Hcnoan3oBaTh 11uppoBbIe peCypChl AJI51 MCCIIeI0BAHUS
CBOICTB M3y4aeMbIX (QUTYP.

3HAKOMMTBHCS € HCTOPHUE pa3BUTHS TEOMETPUU
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[TapannenbHble IpsIMBIE, 14 [TapannensHbie DopMyIMpPOBATH NOHATHE 1APAJUICIIBHBIX PSIMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA MpsIMbIE, UX CBOMCTBA. HAXOJAUTh TPAKTUUECKUE MPUMEPBI.
Hakpect nexamue, H3yuats cBOICTBA YyIJIOB, 00pPa30BaHHBIX MPU MEPECECUECHUN
COOTBETCTBEHHBIE MapayIeIbHbIX TPSMbBIX CEKYIIEH.
Y OJJHOCTOPOHHUE IIpoBoauTh 10KA3aTEJbCTBA MAPAIIICTBHOCTH JBYX
yTJibl, 00pa30BaHHbIE IPSIMBIX C TIOMOIIIBIO YTJI0B, 00pa30BaHHBIX MPU MEPECEUECHUN
P NIEPECECYEHUN ATUX MPAMBIX TPEThEN MPAMOI.
napasuieIbHbIX Bu1uncJsiTh CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
PSMBIX CEKYIIICH ). Haxoauthb uncnoBbie 1 OYKBEHHBIC 3HAUCHUS YTIIOB
[Tpusnax B TEOMETPUUYECKHUX 3a/1a4yaxX C UCIOJIb30BAHUEM TEOPEM
napajuieIbHOCTH 0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSMBIX YEpe3 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
PaBEHCTBO PaCCTOSHUMI
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.
Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a DopMyIHPOBATH ONPeAeJIeHUS . OKPYKHOCTH, XOPABI,
['eomeTpuyeckue U TAAMETP UX JaMETpa U KacaTelIbHOM K OKPY>KHOCTH.
[TOCTPOEHUS CBOICTBA. N3yyaTh ux CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
KacarenbHas HccaenoBarhb, B TOM YKCIIE HCIOJIB3YS HH(POBbIE
K OKPY>KHOCTH. pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKpYXHOCTB, OKPYXHOCTH, BIUCAHHOM B YTOJI; pPABEHCTBO OTPE3KOB
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BIIMCAHHAS B yTOJI.
Ilonsatue o I'MT,
IPUMEHEHUE

B 3a7a4ax.
buccekrpuca

Y CEpEUHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUUECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocrenmue
3a1a4u

Ha IIOCTPOEHHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokasarenbCcTBa TEOpEM

0 MepeceyeHnu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISAPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJIbHUKA, HAXOAUThH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pemiate OCHOBHBIE 3a1aUM HA NMOCTPOEHME: YIJIa, PABHOTO
JAHHOMY; CEPEIUHHOTIO MEPIECHANKYIISIPA TaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH Yepe3 TaHHYIO TOUKY

U TIEPIICHIUKYIISIPHON TAaHHOM MPAMON; OMCCEKTPHUCHI
JTAHHOT'O YTJIa; TPEYTOJIbHUKOB 110 Pa3JIUYHbIM 3JIEMEHTAM.
3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH

[ToBTOpeHUE, 0000IICHHE 4 [ToBTOpEHUE Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUI U 00001IeHNEe MEXKy pa3IMYHbIMH YacTSIMU Kypca
OCHOBHBIX MOHSATHH
U METOJI0B Kypca
7 xnacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue

UeThIpeXyrojbHUKU 12 [Napannenorpamm, ero | M300paxaTs M HAXOAUTH HA YEPTEKAX
NPU3HAKU M CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciryyau @opmMyJHMpPOBATH ONpPeeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMMoB npsIMOYTOJIbHUKA, poM0Oa, KBajparta, Tpaneuuu, paBHOOOKOH
(MpSIMOYTOJILHUK, Tpanenuu, NpsMOyroJIbHON TpareInu.
pomO, KBaapar), ux Jloka3bIBaTh U UCNOJB30BATH NPH PellIeHUN 3a/1a4
NPU3HAKU M CBOMCTBA. | NMPHU3HAKU U CBOMCTBA: MapajiesiorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0Oa, KBaJparta, Tpaneuu, paBHOOOKOH
PaBnoGoOKas Tpaneuuu, NpsMOYTroJbHOW TpaIelyH.
Y [IPSIMOYT OJIbHAS IIpuMeHsTH METOA yABOCHUSI MEIMAHBI TPEYTOIbHUKA.
TPaNeLHH. Hcnoan3oBaTh HUPPOBBIE PECYPCHI IS UCCIETOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX Quryp.
MEJUAHBI. 3HAKOMMTBCS € HCTOPHUE Pa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema Paneca IIpoBoaAMTH MOCTPOCHHS C TOMOLIBIO IUPKYJIA U JINHENKU

0 NMPONOPLUOHAIBHBIX U TEOpemMa C UCIOJIb30BaHKE TeopeMbl Dajeca U TEOpEMBI

OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKH

0 TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEeyroJbHUKA.
Tpaneuus, ee cpeaHss

O MPOMOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
CBSI3b C LIECHTPOM MaccC, HAXOAUTh OTHOIIEHHE, B KOTOPOM
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JIVHUSL. MEIHMaHBbI AEIATCS TOUKON UX MEPECEUECHUS.
[TponopumoHanbHbIE Haxoauth mo100HbI€ TPEYTOJIBHUKN HA TOTOBBIX YEPTE)KAX
OTPE3KHU. C YKa3aHUEM COOTBETCTBYIOIIUX MIPU3HAKOB MOJ00MS.
IlenTp macc PemaTs 3a1a4n Ha 10JOOHBIE TPEYTOJIBHUKHU C TOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJILHOTO TTOCTPOEHHUS YEPTEKEN U HAXOXKACHUS
[TogoOnbIe MOJ00HBIX TPEYTOJILHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTh 10KA3aTEIBCTBA C UCTIOIB30BAHUEM
Tpu npuszHaka MIPU3HAKOB MO00MS.
no100ust Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
TPEYTOJILHUKOB. IIpyuMeHSATH MOJY4YEHHbBIC 3HAHUS TIPU PELLICHUU
[Ipumenenue r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.
noioous 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
IIPU pPEIICHUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaan nono6HBIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTApATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIbHUKA YE€PE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncnenune Haxomutsb mionaau ¢puryp, n300paxxeHHbIX Ha KIIETYaTON
IJIOIIAAEN CIIOKHBIX Oymare, HCNoJIb30BaTh pa3oueHne PUTYPHI HA YACTH
dburyp. U JJOCTpauBaHHUE.
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.
[Tmomaau mogoOHBIX
duryp.

3agaun

C MPAKTHYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METO1A

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIunc/siTh MJI01a 11 Pa3IMYHbIX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3aga4m Ha 1UI0IIAIb C PAKTUYECKUM
coziepKaHuEM

BCIIOMOTaTEJIbHOM
IJIOILAAN

Teopema [1udaropa 10 Teopema ITudaropa, Joxka3biBaTh Teopemy I[ludaropa, ncnoab3oBathb e

Y Ha4yaJla TPUTOHOMETPUU €€ IPUMEHEHHE. B [IPAKTUYECKUX BBIYUCIEHUSX.
Onpenenenne @ opmMyJHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | (YHKIUN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTH.
GbyHKIIUN OCTPOTO BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS
yTrila IpSAMOYIOJIBHOTO | B IPSMOYTOJIBHOM TPEYTOJIbHHUKE.
TPEYTOJIbHUKA, HccsienoBaTh COOTHOIIEHUSI MEKTy CTOPOHAMHU
TPUTOHOMETPUYECKHUE | B MPAMOYTOJBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IPSMOYTOJIbHOM Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOKICHUS
OcHoBHOE COOTHOUIEHUU MEXKy TPUTOHOMETPUUYECKUMU (DYHKIUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPBIX YTJIOB.
TOXIECTBO IIpuMeHsITH NOJy4YeHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie

Y LICHTpaJbHbIC
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.

Y1l Mexy
XOpJlaMu

U CEKYIIUMM.
Bnucannsie

1 OITMCAHHEBIC
YETBIPEXYTOJIbHUKHU,
UX TIPU3HAKU

U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYX OKPY>KHOCTEH,
ob1e
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
peCypcoOB, BOMCAHHBIE U ONMUCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOIMTH UX CBOICTBA U MPU3HAKH.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IOHATHUI U | MEXIy pa3IMYHBIMH YaCTIMH Kypca
METOJIOB KYPCOB
7 1 8 KJ1accoB,
0000111eH1e 3HaHUI
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME
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9 KUIIACC
HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue DopMyIMPOBATH ONpeieIeHUsI TPUTOHOMETPUUECKUX

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

Penienue TpeyrojbHUKOB ¢yukuuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh (pOpMYJIbI AJ1 BHIYUCICHUSA MJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMyIIa IMIIOIMIAINA YETHIPEXYTOJIbHUKA YEePE3 €ro
TPEYTOJIbHUKOB. AUAroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILICCKOG Pemartn TPEYTOJIbHHUKU.
TIpIMEHEHHE PemaTtp npakTuyeckue 3aJauu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTHI HOAO00HBIX
uryp.

Teopema

0 IIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIIEHUE IMHEHHBIX JIEMEHTOB (UTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTh npuMepsl og00us B OKpyKaromiei
JEUCTBUTEIBHOCTH.

BbpIBOAUTHL METPUUECKHE COOTHOLIEHUS MEXKTY OTPE3KaMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.

PemiaTh reoMeTpruecKue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHUEM MOJAOOHBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BHIYMTaHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YUCJIO.
DuU3nUECKU

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEApHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HANIPABICHHBIC OTPE3KH,
HCCJIeI0BATh TE€OMETPUUECKU (TIepeMeleHune)

U (PU3NYECKU (CHIIa) CMBICTBI BEKTOPOB.

3HATH omnpeeieHus1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
reOMETPUIECKUI 1 (PU3NUECKUN CMBICIIBI STUX OTIEpaLIUA.
PemaTh reomMeTpuyeckue 3a/1a4u ¢ UCMOJIb30BAaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

M cnoab30BaTh CKAISIPHOE TPOU3BE/ICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHbBIE CBOWCTBA.

BoI4ucasTh CyMMY, pa3HOCTb U CKaJSIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpumMeHsTH CKaJIsipHOE MPOU3BEIAEHUE ISl HAXO0XKICHUS
JUTUH U yTJIOB
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IIPUMEHECHUE
JIJISI HaXO0KJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBLI KOOPpAWHATHI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTHU

Y MIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a71a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAUTH ypaBHEHHE NMPSIMOUA U OKPY>KHOCTH.
BoiaessTh ONHBIN KBaIpaT I HAXO0KICHUS LIEHTpa

U paJnyca OKPYHOCTH IO €€ YPaBHEHUIO.

Pematp 3a1a4u Ha HaX0XKICHUE TOYEK

NEPECEUYEHUS MPSAMBIX U OKPYKHOCTEHN C MOMOIIBIO METO/1a
KOOpJIMHAT.

Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(PUITMEHTA TTPAMOI
IIPU PELICHUH 3aJ1a4, JJIsl ONPEETICHUS PaCIION0KEHHS
IIPSMOMU.

IIpuMeHs T KOOPANHATHI IPU PEILICHUH

F€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad,

JUIS1 IOCTPOCHUSI MAaTEMATUUYECKUX MOJIeIeH

peanbHbIX 3a7a4 («METOJ KOOPAUHAT).

IHosb30BaTHCS TS IOCTPOCHUS U UCCIICIOBAHUI

M (pOBBIMU pecypcamu.

3HAKOMUTBLCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpyKHOCTH

U IJI0IIAb KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaThCA NOHATHUEM JJIIMHBI OKPYKHOCTH, BBEJICHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh popMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxomuTth mionanay B 3ajjayax peaabHON KU3HU

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

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

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BbpIBOAUTH UX CBOMCTBA, HAXOAUTH HEIOIBUXHBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN IMTPOCTEUIINX
buryp.

IIpuMeHATH napauiebHbIA NEPEHOC U CUMMETPHUIO
IIPY pEIICHUN TeOMETPUIECKUX 3a1a4 (pa3ouparthb
PUMEPBHI).

Hcnonb30BaTh 1T IOCTPOSHHUS U HCCIENOBAHUI
urdpoBbIe pecypcehbl
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[loBTOpEeHue, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIX IIOHATUH

Y METOJ0B KypPCOB
7-9 xJ1accos,
00o0011IeHne

Y CUCTEMATH3aLUs
3HaHui. [Ipocrenmme
F€OMETPUUYECKHE
burypsl u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie

Y IIEPIEHANKYIISIPHBIE
IIpsIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
MIOCTPOCHUS. Y TJIbI

B OKPY’KHOCTH.
Bnucannsie

Y ONIMCAHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast

Y OKPYKHOCTb.

OnepupoBath NOHATUAMU: (DUTypa, TOUKA, IPsIMast, yTol,
MHOTOYTOJIbHUK, PABHOOEPEHHBIN U PAaBHOCTOPOHHUIA
TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
pOMO, MPSMOYTOJILHUK, KBAaJpaT, Tpamnelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj100ue Gpuryp,
TPEYTOJIbHUKOB; MTApaUIEIbHOCTh U NEPIEHAUKYIISIPHOCTD
NPSAMBIX, YTOJI MEXAY NPAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKHU U NMPSMOU; IJINHA, pACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAU KpyTa,
o0BbeMa NpSMOYTOJIbHOIO Mapauleenune1a.
OnepupoBaTh NOHATHAMM: IIPSMOYTOJIBHAS CHCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3TU IOHATUSA

JUIS IPEACTABJICHUS TaHHBIX U PELICHUs 3a1a4, B TOM YHCIIE
U3 APYrux y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXYy Pa3IMYHbIMU YaCTSIMU Kypca.
Bb10upaTs MeTOA [Tl pelIeHUs 3a/1a4u.

Pemiathb 3a1a4u 13 IOBCEIHEBHOM KU3HU
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YeTbIpeXyroJbHUKH.
Briucannsie

Y OITMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa
U Hayajia
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Ipeobpazoanus
IJIOCKOCTH.
JBmkenus. [TomoOue.
CummeTpusi.
I[Inmomane.
Brruncnenue
rororaaei. I imomtagn
mo1I00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI

HAa IJTIOCKOCTH.
Bexropsl

HAa MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

68

90



denepanpHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIi YPOBCHB)

OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KNIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMenHOM 1M(pPOBOM MHUpE BEPOATHOCTh W CTATHCTUKA MPHOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK ¢ TOYKHU 3pEHUS MPAKTUYECKUX MPHIOKCHHUH, TaK U UX POJIH
B 00pa3oBaHMM, HEOOXOJUMOM KaxJoMy uenoBeky. Bo3pacraer uucino mnpodeccuid,
NOpyd OBIAJACHUM KOTOPBIMH TpeOyeTcss Xopolas O0a3oBas MOATOTOBKA B 001acTH
BEPOSITHOCTH M CTATHCTHKH, TaKas MOJTOTOBKA Ba)KHA JIJISl TPOJIOJDKEHUS 00pa3oBaHus
U JI7IS1 YCTIEITHOM MPOQeCCHOHANTBHON Kapbephl.

Kaxp1il 4esioBeKk OCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMEIONIUXCS Y HETO
JaHHBIX. A I OOOCHOBAaHHOTO TIPUHATHS PEIICHUS B YCIOBUSAX HEIOCTAaTKa
Wi u30bITKa WHGOpPMAIMM HEOOXOJAMMO B TOM YHCJE XOpOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

VIMeHHO M03TOMY OCTpPO BCTaja HEOOXOAMMOCTH CPOPMHUPOBATH Y O0YHAIOIIUXCS
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCIPUHUMATH W KPHUTHYSCKHM aHAIM3UPOBATh HMH(POPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHUX
peaNbHBIX TMPOIIECCOB U 3aBUCUMOCTEH, MPOU3BOAMUTH MPOCTEHINNE BEPOSITHOCTHHIE
pacyeTsl.

3HaKOMCTBO B Y4YeOHOM Kypce€ C OCHOBHBIMU NpHHIMIAMU cOopa, aHailu3a
U TIPEICTaBIICHUS JaHHBIX M3 Pa3IUYHbIX cdep XKU3HU 00IIecTBa M TOCYyIapcTBa
npuoOmaer oO0ydJaronmuxcss K OOIIECTBEHHBIM HHTepecaMm. V3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3aldyd Iepedopa W TojcYeTa YHcia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3mMacT MareMaTHdeCKud (QyHmamMeHT I (OpMHpPOBAHHUS KOMIICTCHITMH
B obOmactu uHPOpPMATUKU U TUGPOBBIX TexHONOTHi. [lpu u3yuyeHUH CTATUCTUKH
1 BEPOSITHOCTU 00OTaIIa0TCs MPEACTaBICHUS 00yJalOIUXCsl O COBPEMEHHON KapTHUHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KaK
HUCTOYHUKA COIMMAIBHO 3HAYMMOW WHGPOpMAIMK W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBMU C MaHHBIMH MEISAMH B CTPYKType MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTB M CTaTUCTHKA» OCHOBHOTO 00IIIeT0 00pa30BaHUs BBICICHBI CIEAYIOIIHNE
conepkarenpHOo-MeTouueckne nuHuu: «lIpencraBnenne JaHHBIX W OMHCATEIbHAS
CTaTHCTHKa», «BeposTHOCTBHY, «ONeMeHTh KOMOWHATOpUKHN», «BBeneHue B TEOPHIO
rpadoBy.

Conepxxanne mmaun «lIpencraBieHue MaHHBIX W ONKCATEIbHAS CTATHCTHKA
CIIY)KUT OCHOBOW i1 ()OPMHUPOBAHUS HABBIKOB PabOThl ¢ MH(MOpMALUEH: OT YTEHUS
U HHTEpIpeTanuu WHPOPMAIHUK, MPEACTABICHHOW B TaOiMIaXx, Ha JuarpaMmax
u rpadukax, mo cOopa, TPENCTAaBICHUS W aHadW3a JaHHBIX C HCIIOJIH30BAaHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEAHMX M pacceuBaHud. Paboras ¢ JaHHBIMH,
oOydaromuecs: ydarcsi CUYUTHIBAaTh M HHTEPHPETUPOBATH JIaHHBIE, BbIJBUTATH,
apryMeHTHUPOBATh U KPUTHUKOBATh MPOCTEMIINE TUIOTE3bl, PA3MBILUISITh HAJl PaKTOpaAMHU,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLEHUBAaTh HUX BIUAHUE HA PACCMATPUBAECMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHACHLUHW CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM I M3y4ECHUS
TEOPHUH BEPOSTHOCTEN. BONbIIOE 3HAUEHNE UMEIOT IPAKTUYECKUE 3a1aHUS, B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3ydyeHun y4eOHOTO Kypca 00ydyarommecs: 3HAKOMSTCS ¢ MPOCTEHIINMU METOJaMU
BBIYKMCIICHUSI BEPOATHOCTEM B CIYyYalHBIX HKCIEPUMEHTAaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJaMH, BEPOSTHOCTHBIMM 3aKOHAMH, ITO3BOJISIOUIMMU CTaBUTh
U pemiath 0oJiee CIOKHbIE 3a/1auu. B yueOHbIN Kypc BXOJAT HayaIbHbIE MTPEACTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YHCIOBBIX XaPAaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYyYaromIuxcs
C MHOYKECTBAMM M OCHOBHBIMHU OIE€palUsIMU HaJ MHOMXKECTBAMH, PacCMaTpPUBAIOTCS
OpUMEphl MPUMEHEHUs Ui PEIICHUS 3aay, a TaKKEe HCIOJb30BaHUS B JAPYrUX
MaTeMaTUYECKUX KypcaX U yUyeOHbIX IpeIMeTax.

B 7-9 knaccax u3ydaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT pasnpensl: «lIpencraBiieHWe JaHHBIX M ONMCATElNbHAsA  CTATUCTUKA»,
«BeposTHOCTBEY, «11eMEHThl KOMOMHATOPUKWY», «BBeneHue B Teopuro rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3yuyeHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTHCTHKa», — 102 waca: B 7 kimacce — 34 gaca (1 vac B Hemeno),
B 8 kitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUME OBYYEHMUA
7 KIIACC

[IpencraBienne NaHHBIX B BHIE TaOmwil, auarpamm, TpadukoB. 3amojHEHHE
Ta0JINII, YTEHWE W MOCTPOCHUE MUarpaMm (CTOTOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peanbHBIX MpoleccoB. M3BiedeHue uHPOpMANMM W3 JHATPAMM
1 Ta0JIML, UCMIOJIB30BAHUE U UHTEPIPETAIUS TAHHbBIX.

OnucatenpHas CTAaTUCTUKA: CpenHee apuMeTHIecKoe, MeanaHa, pa3Mmax,
HanOOJIbIIIEE ¥ HAMMEHbBIIIEE 3HAYCHUS HaOOpa YUCIOBBIX JaHHBIX. [[puMepsI cirydaitHoOM
U3MEHYUBOCTH.

Crny4aiiHblil S5KCIEpUMEHT (OMBIT) U CilydaiiHOe coObITHE. BeposaTHOCTH U YacToTa.
Ponp ManoBeposITHBIX M IPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
Momnera 1 urpasibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepumna, pedpo. Crenenp BepinHbl. Yucno pedbep U cymmapHasi CTETeHb
BepuinH. [Ipencrasnenue o cBsazHocTH rpada. Lenu u nukiel. [lytu B rpadgax. O6xox
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rpada (dinepoB nyth). [IpencraBienue o6 opueHTHpOBaHHOM Tpade. Pemienue 3amau
C IOMOIIIbIO TPadoB.

8 KJIACC

[IpencraBnenue qaHHBIX B BUJIE TaOIUII, JUarpamm, rpaduKoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepanuu HaJl MHOKECTBAMMU
oObeMHEHUE, MepecevyeHue, aononHenre. CBoOWCTBa onepanuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPEIEINUTEIbHOE, BKIIFOUEHUs. Vcronp30Banne
rpauyecKoro TMpPEACTaBICHUS MHOXECTB JUIsl ONMUCAHUSI pPEalbHBIX MPOIIECCOB
U SBJICHUM, IPU PEIICHUHU 3a]1a4.

N3mepenne paccemBaHusa JaHHBIX. Jlucmepcuss M CTAHIAPTHOE OTKIOHECHHE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS clydaitHoro omnbita. Ciaydyalinbie coObITHs. BeposTHOCTH
coObITHH. ONBITBI ¢ PAaBHOBO3MOXKHBIMH D3JIEMEHTAPHBIMU COOBITHSIMU. CIrydaifHBIM
BbI0Op. CBsI3b MEXAy MaJOBEPOSTHBIMU M TMPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU
B IIpHUpO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa N1€pEBHEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH W uucioMm pedep. [lpaBuio ymHOKEHHS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. OO0bequHEHNE U TIEpeceueHue
coopiTuii. HecoBmecTHbie coObITHA. DopMmylia CIOXKEHUS BEPOATHOCTEH. Y CIIOBHAs
BepoaTHOCTh. [lpaBuno ymHoxenus. HezaBucumbie cobObiTusi. IlpencraBnenue
JKCIEpPUMEHTAa B BHJAE JepeBa. PelieHue 3agady Ha HaxO0XKJICHHE BEPOSTHOCTEM
C IOMOIIBIO JE€PEBA CIYYANHOr0 IKCIIEPUMEHTA, AUarpamMm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUIE TaOJHI], AUArpaMM, rpaQukoB, WHTEPHpPETALIUS
naHHBIX. YTeHUE ¥ MOCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHduss W UYUCIO COUYETAaHUH. TpPeyrolbHUK
[Tackans. Pemenue 3a1ad ¢ UCMOIb30BAHUEM KOMOWHATOPUKH.

['eomerpuueckass BeposTHOCTh. ChyuyaliHbIi BbIOOp TOYKM ©3  (DUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JIyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepusi UCHBITaHUM 70 mepBoro ycmexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuyr UCTIBITaHUN bepHym.

CnyvailHas BelWYMHA U paclpeliefieHne BeposiTHOCTeH. MarteMaTtuueckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUeCKOro 0KUAAHUSI KaK TEOPETUUECKOTO
CPEOHEr0 3HAYCHUS BEIWYMHBL. MaTeMaTH4ecKOe 0XXKUIAHUE W JTUCIIEPCHS CIIy4alHOUN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTue o 3akoHe OonbIIKMX Yucen. MI3MepeHre BeposSTHOCTEN ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaueHne 3aKoHA OOJIBIINX YUCET B IPUPOAE U OOIIECTRE.
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NPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3ynbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Yurarb wuHOpMALMIO, MNPEACTaBICHHYI0 B Taliulax, Ha JuMarpaMmmax,
MIPEICTABIIATH JAHHbIE B BUJE TAOJINILI, CTPOUTH JUArPaMMBbl (CTOJIOUKOBBIE (CTOJIOUATHIEC)
U KPYrOBbI€) 110 MACCUBAM 3HAUECHUIA.

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

Hcnonb3oBaTh AJi1 ONUCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKU: CpElIHEee
apu@meTniecKoe, MeIMaHa, HanboJblIee U HAMMEHbIIIEEe 3HAUCHUSI, pa3Max.

WmeTh npeacTaBiaeHue o cydyaiiHON U3MEHYMBOCTH Ha MpUMepax 1eH, (pU3ndeckux
BEJIMYMH, AHTPOMOMETPUUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

[IpeamerHble pe3ynbTaThl OCBOSHMSI MPOTPaMMbI YYEeOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce.

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

OnuceIBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKHUX MTOKA3aTENE: CPEAHUX 3HAUEHU
U Mep paccenBaHus (pa3Max, AUCIEPCUS U CTAHAAPTHOE OTKIIOHEHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOII0ICHUM.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIX COOBITUHN, B TOM YHCIIE€ B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

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

OnepupoBaTh MOHATHUSIMHU: MHOKECTBO, IMOJMHOYXECTBO, BBIIOJHATH ONEpaluu
HaJl MHOXECTBaMU: 00bEIMHEHUE, TIEPECECUCHUE, AOMOTHEHUE, TEPEUUCTITh JIEMEHTBI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyueckoe MPE/CTaBICHUE MHOKECTB U CBA3CH MEXIy HHUMH
JUIS. OMMCAHMS MPOLECCOB W SIBJICHUW, B TOM YMCJE MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB U KYypPCOB.

IIpeameTHple pe3ynbTaThl OCBOCHHSI IMPOTrpaMMBl y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kiacce.

N3Bnekars U mnpeoOpa3oBbIBaTh MH(POpPMAIUIO, MPEICTABICHHYIO B Pa3IUYHBIX
HUCTOYHUKAX B BuUAE TaOnul, Auarpamm, rpadukoB, MPEICTABIATH JAaHHbIE B BHUIE
Ta0aul, Juarpamm, rpauKkoB.
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Pemate 3agauM  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKKe
C UCHOJIb30BAaHMEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonb30BaTh onucaTeNbHble XapaKTEPUCTUKHU JJIs1 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOTbl COOBITUS, B TOM 4YHUCJE TMOIb3YSICh
pe3ysbTaTaMy NPOBEACHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOSITHOCTH CIIy4ailHBIX COOBITHI B M3yYEHHBIX OIbBITaX, B TOM YHUCIIE
B OIBITAX C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEpUSX HMCIbITAHUN
110 TIEPBOI0 yCIeXa, B CEpUAX UCIBITAHUN bepHysum.

HNmets nipesicTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEACICHUN BEPOATHOCTEM.

Nmers mnpeacTaBieHne O 3aKkOHE OONBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHOH HM3MEHYMBOCTH M O POJIM 3aKOHA OONBIIMX YHUCEN
B IIpUpOJI€ U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonudecTBo OCHOBHOE CcOJIepKaHHe OCHOBHBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBneHune naHHbBIX 7 [IpencraBnenue JaHHbBIX OcBauBathb CIoco0bI MpeICTaBIICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
na"nHbIM. M3BieueHue

Y MHTEPIIPETAIUS
TAOJIMYHBIX JAHHBIX.
[Ipaktrueckas pabota
«Ta0muneD).

I'paduyeckoe
Ipe/ICTaBlICHNE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUATrPaMM.
[Tpumeps! nemorpadudeckux
JUarpamm.

[IpakTueckas padbota
«JlmarpaMmbI»

CTaTUCTUYECKUX JaHHBIX U YUCIOBBIX MaCCUBOB
C MIOMOIIIbIO TaOJIUI U AUArpaMM C UCTIOJIb30BaHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduyeckue
JTaHHBIE, IPOU3BOJICTBO IIPOMBILITIEHHON

U CEJIbCKOXO3MCTBEHHON MPOIYKIUH,
OOIIECTBEHHBIE U IPUPOJIHBIE SIBICHHUSA).

N3yyath MeTOAbI pabOThI C TAOIMYHBIMU

U rpa)UueCKUMU MIPEICTaBICHUSIMU JaHHBIX

C MIOMOIIBIO IIU(POBBIX PECYPCOB B XOJ1€
MPaKTUYECKUX paboT

OmnucarenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apupMeTuyYeCcKoe.

OcBauBaTh NOHSTHSA . YUCIIOBOM HAOOp, Mepa
LHEHTpaIbHON TeHACHIMHU (Mepa LIEeHTpa), B TOM YHCIIe
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Menuana 4ynucioBoro Habopa.

Y CTOMYUBOCTh ME/IUAHBI.
[Ipaktuueckas padbota
«CpenHue 3HaUCHU.
Haubonrplliee 1 HauMeHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha6opa.

Pa3zmax

cpelHee apupMeTHIecKoe, MeANaHa.

OnuchIBaTh CTATUCTUYECKHUE JTAHHBIE C TOMOLIBIO
CpeaHero apuMETHIECKOro U MEeIUaHBI.

Pemare 3aga4u.

N3yyaTs cBoOiicTBA CPEHUX, B TOM YUCIIE

C IOMOUIBIO U(POBBIX PECYPCOB, B X0/
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS . HANOOJIbIIEE U HAUMEHBLIEE
3HAYEHUs YMCIOBOIO MacCHBa, pa3Max.

PemaTsh 3a1a4n Ha BEIOOp criocoOa onucaHus
JTAHHBIX B COOTBETCTBUH C MPUPOJION TaHHBIX

Y LEJISIMU UCCIIEI0BAHNUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsl). YacToTa
3HAYEHUU B MACCUBE
Ma”HbIX. [ pynmupoBka.
['ucrorpammel.
[TpakTryeckas pabora
«Crny4aitHast ”3BMEHYHUBOCTb)

OcBauBaTh NOHATHSA . YACTOTA 3HAUCHHUI B MacCHUBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3HPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOISIINHN 1Iar TPYNITUPOBKHU.
OcBauBaTthb rpaguyecKue MpeACTaBICHHS pa3HbIX
BUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCJIE

C MIOMOIIBI0 UG POBBIX PECYPCOB, B XOE
MPAKTUIECKON pabOThI

Beenenue B Teopuio rpados

I'pad, Bepmmna, pedpo.
[IpencraBienue 3aaa4u

¢ nomoinbko rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pedbep u cymmapHas

OcBauBaTth noHsiTusi: rpad, Bepmmuna rpada, pedpo
rpada, cTenenp (BaJ€HTHOCTh BEPIIUHBI), 1ICTIh

U IUKIL

OcBauBaTh NOHSITUS TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.
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CTEeIeHb BepluH. Llens

u nuki. [yt B rpade.
[IpencraBneHue 0 CBI3HOCTH
rpada. O6xox rpada
(HIEpOB MyTh).
[IpencraBnenue

00 OpUEHTHPOBAHHBIX

rpagdax

PemaTe 3a1a4u Ha IOUCK CYMMBI CTEIICHEN BEPLINH
rpada, Ha Mouck 06xoxa rpada, Ha MOUCK IMyTeH

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh ClIOCOOBI MPEICTABICHUS 3a7a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux
IPEIMETOB C MOMOIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIeTH, (PYHKIIMOHATIbHbIE
COOTBETCTBHUS) HA IPUMEPAX

BeposiTHOCTH M 9acToTa
CITy4alHOTO COOBITHS

City4aifHbIi OBIT

U CIIy4aifHOE COOBITHE.
BeposiTHOCTh M yacToTa
coObITHs. Poinb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE

U B o01iecTBe. MoHeTa

U UTpaJibHast KOCTh B TEOPUU
BEPOSTHOCTEM.
[IpakTuyeckas pabora
«YacToTa BIMaICHUST OpIay

OcBanBaTh NOHATHA: CTyYANHBIA OBIT

U CIIy4aifHOoe cOOBITHE, MATIOBEPOSITHOE

U TIPAKTHUYECKHU JOCTOBEPHOE COOBITHE.

H3y4aTh 3HAUMMOCTH MAJIOBEPOSITHBIX COOBITUI

B MIPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEPaX
(aBapuu, HECUACTHBIE CITy4au, 3alIUTA IEPCOHAIBHOM
uH(poOpMaIy, nepeaavya T1aHHbIX).

N3yuyaTh poib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJiesiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha0sropaTh u M3y4aTh 4acTOTy COOBITUN B IPOCTHIX
HKCHEPUMEHTAaX, B TOM YHUCJIE C TTOMOILBIO [IUPPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKONU pabOThI

O00011eHHE,
cCUCTeMaTHU3alvs 3HaHUU

[IpencraBnenune JaHHBIX.
OnucaTtenbHasi CTATUCTHKA.
BeposTHOCTB CiydaitHOTO
COOBITHS

IToBTOpPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHHUH.

Pemats 3a1aumn Ha NpPEICTABICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTCPUCTHUK.
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OO0cy:xnaTh npuMepbI CIIY4aiiHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHBIX COOBITUMN, UX POJIU B IPUPOJIE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO 34
YJACOB I10 ITPOT PAMME
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8 KUIIACC
HaumenoBanue paznena |KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[oBTOPATHL N3YUEHHOE U BHICTPANBATDH CUCTEMY

7 Kj1acca

OrnucarenbHasi CTATUCTHKA.
CrnyyaitHasi U3BMEHUYHUBOCTb.
Cpennue uncioBoro Hadopa.
Crnyyaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAa 1 UTpajbHasi KOCTh

3HAHWMH.
Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTCPUCTHUK.

Pematn 3ala4Y1 Ha IPEACTAaBJICHUC I'PYIIIIMPOBAaHHBIX

JTAHHBIX U ONHUCAHUE CITyYalHOW U3MEHYUBOCTH.
PemaTh 3aga4u Ha ornpe/iesieHUe YacTOThI
CIIy4aiiHBIX COOBITUH, 00CYXICHHE TPUMEPOB
CIIy4aifHBIX COOBITHI, MAJIOBEPOSITHBIX

U MPAKTUYECKH JOCTOBEPHBIX CIIYYaHBIX COOBITUH,
WX POJIA B MPUPOJIE U )KU3HU YETIOBEKA

OrnucarenbHas CTATUCTHUKA. 4 Otkionenus. lucniepcus OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHne TaHHBIX YHCIIOBOTO Habopa. OTKJIOHEHUE, UCIIOJIB30BATh 3TH XapAKTEPUCTUKU
CranpapTHOE OTKIIOHEHHE JUISl OITMCAHUS PaCCEUBAHUS TAHHBIX.
YHICIIOBOTO Habopa. BeiaBuraTh runote3pl 00 OTCYTCTBUM UM HATTUIUHU
JlnarpamMMmebl paccenBaHUs CBSA3U [0 AUArpaMmaM pacCerBaHUA.
CTpoutsb 1uarpaMMbl PaCCEMBAHUS IO UMEIOITUMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPA
MHoxecTBa 4 MHO0k€eCTBO, MOAMHOXKECTBO. | OCBaMBATH MOHATHS . MHOKECTBO, JIEMEHT

Onepanuun

MHOXECTBA, IOAMHOXCCTBO.
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Ha/l MHOXKECTBaAMU:
o0beIuHEHNE, IEpECEUCHHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
HepeMECTUTENBHOE,
coyeTaTesbHOe,
pacrpeneauTenbHoe,
BKJTIOUCHUSI.

I'paduueckoe
Hpe/cTaBIeHIE

MHOKECTB

BbInoJHATH Onepanuu HaJl MHOKECTBAMU:
o0ObeAMHEHHE, IEPECEUEHUE, TOTIOJIHEHHUE.
HMcnoab30BaTh CBOMCTBA: IIEPEMECTUTENIBHOE,
COUYETATENIbHOE, PACIIPEICIUTEIBHOE, BKIIOUCHHUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBiecHue
MHOKECTB MPU ONMKUCAHUU PEATBHBIX TTPOIIECCOB

U SIBJICHUH, TIPU PEIICHUH 33124 U3 IPYTUX yueOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH ciryqyaiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Crny4aiinbie COOBITHS.
biiaronpusitcTByrO1IME
AJIEMEHTapPHBIC COOBITHS.
BepostHOCTH COOBITHIA.
OMnBITHI C PABHOBO3MOYKHBIMU
DJIEMEHTAPHBIMH COOBITUSIMU.
CrydaliHblil BEIOOD.
[IpakTuueckas padbota
«OTnBITHI

C PaBHOBO3MO>KHBIMU
DJIEMEHTAPHBIMU
COOBITUAMM

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
clly4aifHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIHMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE PJIEMEHTAPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYUCIICHUE BEPOATHOCTEN
COOBITHIA TTO BEPOSITHOCTSM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIIbITA.

PemaTs 3a1a4m Ha BEIYMCIICHUE BEPOSTHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOXHBIMH
DIIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIE

C TIOMOIIBIO KOMITBIOTEPA.

IIpoBoAUTH U U3y4aTh ONBITHI

C PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMHA
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(c UCTIOB30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUX MOJIEJIei) B X01€ MPAaKTHYECKOU paboThI

Beenenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTh MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPIIMHBI, CBSA3b MEXKIY
YUCJIOM BEPIIVH U YHCIOM
pebep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 MukIa,
BHCsTYasl BEpIIMHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUAMETP JIepeBa.

M3yuaTh CBOICTBA JicpeBa:; CyIIECTBOBAHUE BUCIUYCH
BEPIIMHBI, CAMHCTBEHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMM, CBSI3b MEK/Ty YHCIIOM BEPIIHH U YHCIIOM
pebep.

PemaTh 3a1aum Ha MOUCK U TICPEUNCIICHUE ITyTCH

B JicpeBe, OIpe/IeNieHIe YUCIa BEPIIUH WiH pedep

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIE

C MPUMEHEHHUEM IPaBUIIa YMHOXKCHHSI

Crnyuaiinbie cOOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeuHeHne U IepeceueHue
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuino yMHOXEHUS
BEPOSTHOCTEM.

VYciioBHas BEpOATHOCT.
HezaBucumsbie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHS: B3AUMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTIepalliy HaJl COOBITUIMHU, OOBETMHEHNE
U TIepeceueHre coObITUH, Truarpamma Diinepa
(Oiinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEAMHEHUS
JBYX COOBITHIA ((hOPMYIIBI CIIOKEHHUS BEPOSITHOCTEH ).
Pemats 3a1a4u, B TOM YUCJIE TEKCTOBBIE 33/1a4U
Ha ONpPEe/ICICHUE BEPOSITHOCTEN OObETUHEHUS U
nepeceyeHrs COOBITHI C TTOMOIIBIO YHUCTOBOM
npsIMOM, uarpaMm Ditsiepa, GOpMyJIbl CI0KEHUS
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CJIy4alHOI0 SKCIIEPUMEHTA
B BHJIE JIepEBa

BEPOSATHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXEHUS
BEPOSTHOCTEN, YCIIOBHAsL BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYHYaHOTO OMBITA.

N3yuaTthb cBoiicTBa (OnpeiesieHnsl) He3aBUCUMBIX
COOBITHH.

Pemathb 3a1a4u Ha ONpeEIECHNUE U UCIIOJIB30BAaHHE
HE3aBUCHUMBIX COOBITHM.

PemaTh 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHCJI€ YCIOBHBIX, C HCIIOJIb30BAaHUEM JIEpEBa
CJIy4aWlHOTO OIbITa

O00011eHHE,
cHCTEMaTH3aIMs 3HAHU I

[IpencraBienne TaHHBIX.
OnucarenbHasi CTATUCTUKA.
I'padel. BeposiTHOCTH
CIIy4aiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IHoBTOPSATH N3yUYEHHOE U BBICTPAMBATH CUCTEMY
3HaHUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MIOMOIIbIO0 U3YYEHHBIX XapaKTEPUCTHUK.
PemaTthb 3aga4um c mpuMeHEeHHEM TpadoB.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy4alfHOT'O COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OITBITAX

C PaBHOBO3MO>KHBIMH 3JIEMCHTAPHBIMH COOBITHUSIMH.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
00bEeTMHEHHMS U TIepeCceUeHUs COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MIPEJCTABJICHUN U IEPEBA CIIYYaHOT'O OMBITA.
PemaTp 3a1a4u Ha epevrciIeHUEe KOMOWHAITUN
(uucna mepecTaHOBOK, YHCJIA COUCTAHUI),
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Ha HaXO0KJIEHUE BEPOATHOCTEN COOBITUIA
C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YUCJIE
C UCIIOJIB30BaHUEM TpeyronbHuka Ilackais

OBUIEE KOJIMYECTBO
JACOB I10 ITPOI PAMME

34
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9 KUIACC
HaumenoBanue paznena |[KonnuectBo OCHOBHOE COJIepKaHNE OCHOBHBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CHCTEMY

& Kjacca

OnucaresibHas CTaTUCTHUKA.
Onepanuu HaJi COOBITUSMMU.
HeszaBucuMocTh COOBITHIA

3HAaHUMH.

PemaTh 3a1a4u Ha IPE/ICTABICHUE U OMIMCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABICHUN U JIEpEeBa CIIyYalHOIrO OIIbITA.
PemaTth 3a1auu Ha IEpeUUCIICHHE KOMOWMHAITAN
(durcna repecTaHoOBOK, YHUCIIa COYETaHUN),

Ha HAXO0XJEHHUE BEPOSATHOCTEN COOBITHI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. ®akropuai.

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

C HCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHO>KEHUS, YIOPsA0UeHHAs apa, Tpoiika 00BEKTOB,
NepPEeCTaHOBKa, (PaKTOpHAI YKCIIa, COYeTaHHUE, YUCIIO0
coueTaHui, TpeyronbHuk [lTackans.

PemiaTp 3a1a4u Ha IEpEUNCIICHUE YIOPSIAOYEHHBIX
nap, TpOEK, NEPEYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX PYHKIUH
AJIEKTPOHHBIX TaOIUII»

PemaTh 3a1aun Ha IPUMEHEHUE YMCIIa COUCTAHUM

B anreOpe (COKpallleHHOe YMHOXEHNEe, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a1a91

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCIIC C TTIOMOIIIBIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTD

['eomeTpuyeckas
BEpOATHOCTh. CiydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IJTIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHSATHE FCOMeTqueCKOﬁ BCPOSATHOCTH.
Pematn 3aJJa9YM Ha HaXO0XJICHUEC BGpOSITHOCTCﬁ

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIBHUKA, Kpyra, OTPpC3Ka UJIN AYT'U
OKPYKHOCTH, YUCJIOBOI'O ITIPOMCIKYTKA

Hcneitanusa bepryum

Hcnertanue. Ycenex

u Heynada. Cepus
WCTIBITAHUH JI0 TIEPBOTO
ycnexa. Ucnibitanus
bepuymu. BeposatHoct

COOBITHI B CEpUH UCTIBITAHUIA

bepnymnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnynnn»

OcBanBaTh NOHATHA UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
(Heynaum), cepus UcnbITaHuM bepHyu.

Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEPHH UCTIBITAHHH JI0 IIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CYyMMBI
reOMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONPEAEIEHHOI0 YMCIIa YCIIEXOB B CEPUU UCIIBITAHUI
bepnysnu.

N3yyaTh B X0/1€ NIPaKTHYECKOI padoOThlI,
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B TOM YHCJIE C IOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu

CityuaiiHasi BeIMUMHA

CiyyaiiHasi BETUYMHA

U pacupeacncHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTHYECKOTO OKUTaHUS
KaK TEOPETHYECKOTO
CpEeHEero 3Ha4eHUsI
BEJINYMHBL.

[lonsiTue o 3aKkoHe OOIBIINX
yucell. Msmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT. [[ppuMeHeHnne 3akoHa
OOJIBIINX YHCEI

OcBOMTH NOHATHS: CITyYailHAsI BETUYMHA, 3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.

N3yuaThs u 00CyKAATH IPUMEPDHI TUCKPETHBIX

Y HEMPEPBIBHBIX CIIYYalHbIX BEJIMUMH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACETIEHNUs, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTHKHU ), MOJICTBLHBIX CIIyYalHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATBHON KOCTH, CO CITy4YaiiHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHA: MATEMATUYECKOE OKUTAHUE
CIIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CITyYalHON BEJIMYMHBI KaK
aHaJIOT TMCIIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1a4u Ha BBIYKUCIICHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CITy4YalHOU
BEJIMYMHBI 110 33IaHHOMY PaCIpEICIICHUIO, B TOM
YUCIIe 3a/1a4, CBSI3aHHBIX CO CTPAaXOBAaHUEM

Y JIOTEPESIMHU.

3HAKOMHMTBHCS C MATEMATUYECKUM OKUJIaHUEM

Y IUCTIIEPCUEN HEKOTOPBIX PACTIPEAECIEHUN, B TOM
YHCJIE pacIpeeNICHUs CIIyYalHOW BEJTUYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBCS C 3aKOHOM OoubIKX yucen (B popme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aumn Ha U3MepeHUE BEPOSATHOCTEN

C TIOMOMUIBIO YaCTOT.

OO6cykaaTh poJib 3aKOHA OOJIBIIINX YUCETT

B 000CHOBaHHMH YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSTHOCTEM.

OO0cy:xnaTh 3aK0H OOJIBIINX YUCEN KaK MPOSIBICHUE
CTaTUCTHUYECKON YCTOMYMBOCTU B U3MEHUUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHUCET B IPUPOE
U B )KM3HU YeJIOBEKa

O60011eHue, KOHTPOIb 10 [IpencraBneHne 1aHHBIX. IHoBTOPATH N3YYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHasi CTaATUCTUKA. 3HAHUMU.
BepostHOCTH CityyaliHOTO Pemath 3a1a4u Ha IpEICTABICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHatopuku. CiyyaiiHple | PemiaTh 3a1a4u Ha HAX0XICHUE BEPOSTHOCTEH
BEJIMYHMHBI U PaCIIpEICIICHUS COOBITHIA, B TOM YHCJI€ B OIBITaX
C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 00bETMHEHUS U TIEPECCUCHHS
COOBITUM, BBIYUCISTh BEPOATHOCTH B OMbITaX
C CEpPUSIMU CIIyYalHBIX UCIIBITAHUN
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOI' PAMME
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IEPEYEHB (KOJJUPUKATOP) PACIIPEJAEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPABOBAHMS M1 DJIEMEHTOB COJIEP) KAHUSA

IO MATEMATHKE

B ¢denepanbHbIX M pervoHaNbHBIX MPOLEAYpPaX OLIEHKM KayecTBa 0Opa3OBaHMS
UCIIOJIb3yeTCsl MepeueHb (KOAU(PUKATOP) paclpeiesieHHbIX M0 KiaccaM IpOBEPSEMBbIX
TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHON 00pa30BaTelbHOM MpPOrpaMMBbl
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKaHUs IO MAaTEMATHUKE.

5 KJIACC

IIpoBepsiemble TPeOOBaAHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeIbHOM
NporpaMMblI

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YJIBTATHl OCBOCHHSI OCHOBHOM
TIPOBEPSIEMOTO o0pa3oBaTeIbHON MPOTPaMMBbI OCHOBHOTO 00IIIeT0 00pa3oBaHMsI
pesyJbrara
1 Yucna 1 BEIYUCICHHUS
11 [lonumaTh ¥ TPaBWIBHO yNOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC
' C HATYypaJbHBIMU YHCIAMH, OOBIKHOBEHHBIMH U IECITUYHBIMU JPOOSIMU
12 CpaBHUBAaTh W YMNOPSAOYMBATH HATypaibHbIC UWCIA, CPAaBHUBATH
' B IIPOCTEHIINX CITydasix OOBIKHOBEHHBIE JPOOHU, IECATHUHBIE IPOOH
COoOTHOCUTH, TOYKY Ha KOOPAMHATHOW (YMUCIOBOM) mpsiMOu
1.3 C COOTBETCTBYIOIIMM €i YMCIOM M M300pa)kaTh HATypajbHbIC YHCIIa
TOYKAMHU Ha KOOPJMHATHOU (YUCIOBOI) MpsIMOit
14 BreimonHaTs apudMeTndeckue NEUCTBHUsS ¢ HATYPaTbHBIMU YUCIIAMH,
' C OOBIKHOBEHHBIMH IPOOSIMHU B TIPOCTEHIIINX CITydasx
1.5 BrIMOTHATH IPOBEPKY, MPUKUIKY PE3YITbTaTa BHIYUCICHUN
1.6 OKpyTIJISITh HATYpaJIbHbIE YUCIIA
2 Pemienue TeKCTOBBIX 3a1a4
51 PemaTte TekcTOBBIE 3a1aUM apU(DMETUUECKIM CITOCOOOM U C TIOMOIIIHIO
' OpPraHN30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemarte, 3amaum, comepXkampe 3aBUCHMOCTH,  CBSI3bIBAIOIINC
2.2 BEJIMYHMHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, IIeHa, KOJIMYECTBO,
CTOUMOCTh
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2.3

Ncnons3oBaTh KpaTKue 3alUCH, CXEMbI, Ta0IUIIbI, 0003HAYCHUS TIPU
pelIeHnN 3a1a4

2.4

[Tonp30BaThCd OCHOBHBIMU €JAWHUIIAMU W3MEPEHHS: II€HBI, MAaCChl,
paccTosiHUs, BPEMEHU, CKOPOCTH, BBIpaXaTb OJHU €IUHUILIBI
BEJIMYUHBI YEPE3 IPYTUe

2.5

W3Bnekars, aHaAIIM3UPOBATb, OLIEHUBAaTh UH(pOpMAIHIO,
OpelCTaBIEHHYI0 B  Tabnuie, Ha cToi0yaTol  Jauarpamme,
MHTEPIPETUPOBATH MPE/ICTABICHHBIC JaHHBIC, UCTIOIH30BATh JaHHBIC
NpU pPEIIeHUU 3a7a4

HaFJ'ISIIIHaH TCOMCTpPUA

3.1

[lonb30BaTbcs TEOMETPUYECKMMM TMOHATHSMHU: TOYKA, MpsMas,
OTpE30K, JIyY, Yr0J, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh mpUMEpbl OOBEKTOB OKPYKAIOUIETO MHpA, UMEIOIINX
bopMy U3yUEHHBIX T€OMETPUUECKUX PUTyYp

3.3

Hcnonp30BaTh TEPMUHOJOTHUIO, CBSA3aHHYIO C YIJIaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEpILIMHA, CTOPOHA, TUATOHAIb;
C OKPYXHOCTBIO: PaJINyC, TUAMETP, LIEHTP

3.4

N306paxkath nu3yueHHbIe TeoMeTpruueckue (GUrypsl Ha HETMHOBAHHOMN
U KJIET4aToOl OyMare ¢ MOMOIIbIO IUPKYJISA U TUHEHKH

3.5

Haxonuth mJMHBI OTPE3KOB  HEMOCPEACTBEHHBIM H3MEPEHUEM
C TMOMOIIBIO JTUHEUKU, CTPOUTHh OTPE3KHU 3aJaHHOW JIJIMHBI, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca

3.6

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB IPSMOYTOJIbHUKA, KBaJpaTa
JUISL KX TIOCTPOEHMS, BBIUYMCIICHUS IUIOLIAAA U IIEpUMETpa

3.7

Boerancnars nepuMeTp M Iiomaab KBajapara, IpsMOyrojibHUKA, GUryp,
COCTaBIICHHBIX W3 TMPSMOYTOJIBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KIIeTYaTon Oymare

3.8

ITonp30BaThCsi OCHOBHBIMU MCTPHUYCCKMMH CAMHUIIAMH HN3MCPCHHA
JJIMHBI, INIOIIAN; BhIPpAaXXaTb OJHU CAMHUIBI BCJIMYUHBI UCPC3 JPYIHUC

3.9

Pacno3naBathk napamienenumnen, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO:
BEeplUIMHA, pedpo, TrpaHb, W3MEPEHHUS; HAXOIUThb U3MEPEHUs
napajuienenumnena, Kkyoa

3.10

Beraucnaare  o0beM  KyOa, mapauienenumneaa 10 3aJIaHHBIM
HU3MEPEHHM, MOJIb30BaThCS €AMHUIIAMU U3MEPEHUS 00beMa

3.11

Pemats HEeCIOKHBIE 3aJa41 Ha U3BMCPCHHUC I'COMCTPHUICCKNX BCIIMYHNH
B IIPAKTHUYCCKUX CUTyalluAX
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IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon [IpoBepsieMsblii 2JIEMEHT COACPKAHUA
1 HarypanbHbie uncna u HyJIb
11 Hatypansnoe uucno. Psa natypaneubix umcen. Yucio 0. M3o00paxenue
' HATypaJIbHBIX YUCEJT TOUYKAMU HA KOOPAUHATHOM (YMCIIOBOM) IPSMOM
19 [Tosuumonnas cucrema cuuciieHusa. Pumckas Hymepauus. Jlecstuunas
' CHUCTEMa CUMCIICHUS
13 CpaBHeHUE HATYpaIBHBIX YMCEJ, CPABHEHHUE HATYPaJIbHBIX YHCEN C HYJIEM.
' OkpyriieHre HaTypaJIbHBIX YUCEN
Cnoxenue, BBIYMTAHHE, YMHOXKCHHE U JICJICHWE HATypaJbHbIX YHCEIL.
14 CBOMCTBO HYJIS PU CIIOKEHUU, CBOMCTBA HYJISI U € IUHUIIBI IPH YMHOXKEHUH.
' [lepemecTuTeNnbHOE W CcOYeTATENLHOE CBOWCTBA (3aKOHBI) CJIOKEHUS
¥ YMHOXXCHHUSI, pacIpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKCHHS
15 Ucnonw3oBanne OykB isi  00O3HAYEHUS HEM3BECTHOI'O KOMITOHEHTA
' Y 3aIUCU CBOMCTB apu(METUUYECKUX JACHUCTBUIN
16 Jlenutenn W KpaTHbIE 4YHWCa, pPa3joKeHHe Ha MHoxkutenu. [Ipocteie
' U coctaBHbIe uucia. [Ipu3Haku gemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom
17 Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM. 3aluCh YHCIA B BUAE CYMMBI
' Pa3psIHBIX CIaraeMbIX
YucioBoe BbIpakeHHE. BbIYMCIICHHE 3HAYEHUN YHCIIOBBIX BBIPAXKCHUU,
18 IMOPSAOK BBINIOJHEHUSI JEUCTBUU. lCmosib30BaHME IIpU  BBIYMCICHUAX
' NEPEMECTUTENIBHOTO M COYETATEIIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS
U YMHOXEHUS, PaCIpeAEeIUTEIIbHOTO CBOMCTBA YMHOKEHUS
2 Jpobu
IIpencraBmenne o ApoOM Kak crmocoOe 3amucH  YacTH  BEJIMYHHEL.
Oo6swikHOBeHHBIE Npobu. [IpaBuIbHBIE U HEMpaBUIbHBIE IpoOu. CMeranHas
2.1 | mpoOb, MpejCTaBICHHE CMENIaHHOW JpOoOHW B BHJIE HEMPABHIBHOW IpoOu
Y BBIZICJIICHUE 1EJI0M YacTH YMClia U3 HENMpaBHIbHOM Jpodu. M3o00pakeHune
Ipo0Oeit TOYKaMH Ha YUCIIOBOW TIPSIMOM
99 OcHoBHoe cBoiicTBO apobu. Cokpamenue apooOeit. IlpuBenenue npodu
' K HOBOMY 3HaMeHaTent0. CpaBHeHHE ApoOeit
23 CrnoxeHre U BBIYUTaHUE IpoOeh. Y MHOKEHHE U JIeJIeHUE Ipo0ei, B3aUMHO-
' oOpatHbIe 1pobu. HaxoxaeHne 4acTu 1eoro U 1mejioro Mo ero 4acTh
Hecatuunas 3anuch apoOeit. IlpeacraBneHue aAecATUUHOM ApoOW B BHE
2.4 0ObIKHOBEHHOM. M300pakeHne necATUYHBIX APpOOEH TOUKaMH Ha YHCIOBOM

npsiMoid. CpaBHEHHUE JIECITUUHBIX ApoOei
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Apudpmerndeckue JEUCTBUS C JECATUYHBIMU Jpo0sMH. OKpyrieHue

2.5 .
NECATUYHBIX IpoOei
3 Pemienne TeKCTOBBIX 3a1a4
3.1 | PemeHue TEKCTOBBIX 3a]1a4 apu(PMETHUECKUM CIIOCOOOM
3.9 Pemienne norndeckux 3amad. Pemenue 3anayu nepedbopoM BCeX BOZMOKHBIX
' BapuaHTOB. Mcnosib30BaHue NMPpU PEIICHUHU 3a7a4 TaOJIUIl U CXEM
Pemienne 3amad, conepkamux 3aBUCUMOCTH, CBSI3BIBAIOIIUME BEIUYWHBL:
33 CKOpPOCTb, BPEMs, PACCTOSIHUE, LIEHY, KOJMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBS3b
MEXy €IUHUIIAMU U3MEPEHUS KaXI0W BETUIMHBI
34 Perienrie 0CHOBHBIX 3aj71a4 Ha ApoOU
3.5 [IpencraBnenne JaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM
4 Harnsgnas reometpus
Harnsgueie npencraBienuss o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpPE30K, JIy4, YroJy, JIoOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJL.
[IpstMoii, OCTPBIN, TYIION U Pa3BEPHYTHIN YTJIbI
JIlnuHa oTpe3Ka, METpUYECKHUE €AMHULBI IITUHbL. J[JIMHA TOMaHOH, IEPUMETP
4.2 MHOIOYTroJIbHUKa. V3MepeHne U TMOCTPOEHUE YIVIOB C  ITOMOIIBIO
TpaHCIOpTHpPA
43 Harnsanseie npeacTtaBiaeHuss o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' IPSAMOYTOJIBHUK, KBaIpaT, TPEYTrOJIbHUK; O PABEHCTBE QUTYP
N3o0paxenune ¢uryp, B ToM umciie Ha kierdaroi Oymare. [loctpoenue
44 KoH(UTypanuii H3 dYacTedl MNpsMO, OKPYKHOCTH Ha HEJIMHOBAaHHOM
' U Kkierdyatrod Oymare. lcmonb30BaHME CBOWCTB CTOPOH W YIJIOB
IpsIMOYTOJIbHUKA, KBaJpaTa
[[nomans  OpsIMOYroJibHUKA W MHOTOYTOJBHHUKOB,  COCTaBJICHHBIX
4.5 U3 TPSIMOYTOJIBHUKOB, B TOM 4ucie (Huryp, n3o0pakeHHBIX Ha KJIETYATON
Oymare. EnuHUIIBI M13MEpEHUs TI0MATU
Harnsgneie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
NpsIMOYTOJIBHBIN MapajuieNienunesa, Ky0, MHOrorpaHHuku. M3oOpaxeHue
4.6 POCTEHIIINX MHOTOTPAaHHHUKOB. Pa3BepTku Kkyb0a W mapajuienenumnesa.
Coznanue mMojienield MHOTOrPaHHUKOB (M3 Oymaru, IpoOBOJIOKH, TJIACTUIMHA
U APYrUX MaTepHasioB)
4.7 O06beM mpsAMOYToIBHOTO Napasienenunena, Kkyoa. Equnuibel uamepenus

o0beMa
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6 KJIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yJibrarta
1 Hucna v BIYUCICHUS
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMUYHBIMU BUAAMU YHUCEIT
1.1 U crioco0amMu UX 3aMucH, IEPEXOIUTh (€CIIU 3TO BO3MOXKHO) OT OJTHOM
dbopMBI 3amKcH Yucia K Ipyrou
19 CpaBHUBaTh ¥ YHOPSIOYMBATH 1Bl YHCJA, OOBIKHOBEHHBIE
' U JICCATUYHBIE APOOH, CPAaBHUBATH YHMCIIA OJTHOTO U PAa3HBIX 3HAKOB
BeimonusaTh, coueras  yCTHbIE W THCBMEHHBIC  TPHUEMBI,
13 apupMeTHUEeCKre JCHCTBHUS C HATypaJbHBIMH U IEIBIMU YHCIIAMH,
' OOBIKHOBEHHBIMU M JICCATUYHBIMU JPOOSIMHU, TOJOKUTEIbHBIMH
U OTPUIATEIbHBIMU YUCIAMHU
BoruucnsaTs 3HaYeHUs] YUCIOBBIX BBIPAXKEHUM, BBITOIHATD MPUKHUIKY
14 U OIEHKY pe3yjibTaTa BBIYUCIICHHH, BBITIOJHATH MpeoOpa3oBaHuUs
' YHUCIIOBBIX BBIPAKEHUW Ha OCHOBE CBOMCTB apu(MeTHUeCcKuX
NEeNCTBUM
15 OkpyrisTh 1edble YuClia U JeCATUYHbIE JApoOU, HAXOAWUTH
' HPUOIMKEHUS YUCETT
COOTHOCHUTH TOUKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €M
1.6 YUCJIOM W HM300pakaTh YWCIa TOYKAMH Ha KOOPJIWHATHOM MPSIMOMH,
HAXOJUTh MOJIYJIb YMCIIa
17 CoOoTHOCUTH TOYKY B HPSAMOYIOJIBHOW  CHCTEME  KOOpPIAWHAT
' C KOOpAMHATAMH 3TOH TOUKH
18 OkpyrisTh 1eJible 4YWCia W JIeCATUYHBIE JpOOH, HAXOIUThH
' NPUOITMKEHUS YHCET
2 UYucnoBbie 1 OYKBEHHBIE BEIPAKECHUS
[TonumMate ¥ ynoTpeoisiTh TEPMUHBI, CBSI3aHHBIE C 3AMKUCHIO0 CTEIIEHU
2.1 9Hclia, HAXOAWTh KBAApaT W KyO 4YHWCIA, BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUM, COJEPKAIINX CTETICHU
99 [Tonp30BaTHCS MPU3HAKAME JICTUMOCTH, PACKIIaIbIBATh HATypaTbHBIC
' yucia Ha MPOCTble MHOKUTEIN
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2.3

[Tonb3oBaThCs MacITaOOM, COCTABIATh NPONOPLUU U OTHOLLEHUS

2.4

Ucnonw3oBaTth OykBBI JUisi 00O3HAYEHUs] YHUCET TMPU 3alUCH
MAaTeMaTHYE€CKUX BBIPAKEHHUM, COCTaBIATh OYKBEHHBIC BBIPAXKECHUS
U (hOpMYIIbl, HAXOIUTh 3HaUEHUSI OYKBEHHBIX BBIPAXKCHUN

2.5

HaxonuTte HEM3BECTHBINM KOMIIOHEHT PABEHCTBA

Penrenue TekcTOBBIX 3a1a4

3.1

Peniate MHOrOIIAroBbIe TEKCTOBBIC 331241 apU(PMETHUECKIM CIIOCOOOM

3.2

Pemats 3a1a4u, CBA3AHHBIC C OTHOUICHUCM, ITPOIOPIHHOHAIIBHOCTHIO
BCIIMYWH, IPOUOCHTAMH, pPCIOAaThb TPpHU OCHOBHBIC 3a1a49XW Ha I[pO6I/I
" IMPOUCHTLI

3.3

Pemate 3a1a4H, COACPpKAIINC 3aBUCHUMOCTH, CBs3bIBAIOIIUC
BCIIMYUHBI. CKOpPOCTb, BpEM:iA, PpacCTOAHUC, IMCHY, KOJIHNYCCTBO,
CTOUMOCTD, IMPOU3BOANUTCIIBHOCTDb, BPCM:I, 00BeEM pa6OTBI, HCIIOJIb3Ys
apI/I(i)MeTI/I‘{eCKI/IC HeﬁCTBHH, OIOCHKY, IIPHUKHUAKY, II0JIb30BATHCHA
CAVMHHUIAMU U3MCPCHUS COOTBCTCTBYIOIINUX BCIIMYNH

3.4

CocTaBnaTh 6YKB€HHBI€ BBIPAKCHUA 110 YCJIOBUIO 3aa4Nn

3.5

W3Bnekate  wHGOpMaNMIO,  MPEACTaBIEHHYIO B  Tabiuuax,
HAa  JIMHEHHOHM,  CTONOYAaTOW WM  KPYroBOM  Juarpammax,
UHTEPIPETUPOBAThH MPEACTABICHHBIE JAaHHBIE, UCIIOJIB30BAaTh JIAHHbBIC
IIPU PELICHUH 3a]1a4

3.6

[IpencraBnsate wHOpPMAIMIO C TIOMOIIBIO TaONHI, JIMHEHHOM
U CTOJIOUATOM AHarpamMmm

Harnsnnas reomerpus

4.1

[IpuBoAUTH TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOIIUX
dbopMy HM3yUEHHBIX TE€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, mpuMepsl paBHBIX U CHMMETPUIHBIX (QUTYD

4.2

N300paxxath ¢ TOMOIMIBIO IUPKYJS, JWHEHKH, TPAHCIOPTUPA
HAa HEJIMHOBAHHOM W KieTdyatod OyMare H3y4YEeHHBbIE IUIOCKUE
reoMeTpudeckue GUryphsl ¥ KOHPUTYpAITUU, CHMMETPUYHBIE (QUTYPBI

4.3

[Tonb30BaThCs TE€OMETPUUYECKUMU MOHSTUSIMH: PABEHCTBO (QUTYD,
CUMMETpPHS; WCII0JI30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETPHEN: OCh CHMMETPHUH, HUEHTP CUMMETPHUH

4.4

Haxonuth BENMYMHBI YIII0B U3MEPEHUEM C ITOMOLIBIO TPAHCIIOPTHUDA,
CTPOUTH YIJIbI 3aJaHHOW BEJIWYMWHBI, IOJb30BATHCS IPU PEUICHUU
3a7a4 TPAJAyCHOM MEpPOM YIIIOB, pACIIO3HABATH HA YEPTEKAX OCTPHIH,
MPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIbI
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4.5

Beluncnare  OOuMHY — JOMaHOM,  NEPUMETP  MHOTOYTOJBHHKA,
NOJIb30BAaThCSl E€AVMHULAMH W3MEPEHUS JUIMHBI, BbIpaXKaTb OJHU
€MHULBI U3MEPEHUS JJIUHBI Uepe3 APYTHe

4.6

HaxonuTte, ncronp3ys 4epTeKHbIE HHCTPYMEHTBL, PACCTOSHUS : MEXKIY
JBYMsI TOUKAMH, OT TOYKH J0 PSIMOM, JUIMHY ITyTH HAa KBaPATHOM CETKE

4.7

Boruucnars miomanes (GUryp, COCTaBICHHBIX M3 MPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MEHUE Ha MPSMOYTOJIbLHUKU, Ha paBHbIE (PUTYPHI,
JOCTpauBaHuE /10 MPSMOYTrOJbHUKA, TMOJb30BATHCSI OCHOBHBIMU
EAVMHUIIAMU HW3MEpPEeHMs] IUIONIaJM, BBIPAXKaTh OJHH  E€AUHUIIBI
U3MEpEHHUs IIJIOLIAIN Yepe3 Ipyrue

4.8

Pacrnio3naBaTh Ha MoOJENsAX M M300paKEHUSX NHPAMUIY, KOHYC,
WIMHJIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIKHA, peOpo, TpaHb,
OCHOBaHHE, pa3BepTKa

4.9

N3o0paxath Ha KIeTYaTON OyMare mpsiMOYTOJIbHBIN MapasiIeIeIIIITe T

4.10

Bbruucasate  00beM  MPSAMOYroJIBHOTO — Mapajjenenunena, Kyoa,
M0JIb30BAThCSl OCHOBHBIMU €JMHUIIAMU U3MEpPEHHUs 00beMa

411

Pemate HecHoXXHEIE 3ala4yi Ha HaXO0XKIACHHUC TCOMCTPHUUYCCKUX
BCIIMYMH B ITPAKTUYICCKUX CUTYallUAX

IIpoBepsieMble 3J1€eMEeHTHI COAePKAHUSA

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 HarypanbHbie uncna
Apudmernyeckrue NEHCTBUS ¢ MHOTO3HAYHBIMU HATypaJIbHBIMH YHCIAMHU.
11 UucnoBble BBIpaXEHUs, TOPSAIOK JEWCTBHM, HCIOJIb30BAaHUE CKOOOK.
' Hcnonp3oBaHue Mpu BBIYUCICHUSX NEPEMECTUTEIBHOIO U COYETATEIBbHOTO
CBOWCTB CJIO’KEHHUSI 1 YMHOKEHHUS, pACIPEACITUTETLHOIO CBOMCTBA YMHOKEHUS
1.2 OkpyriieHne HaTypajabHbIX YUCEIl
13 JlenuTenu u KpaTHBIC YUCIIa, HAMOOJBIITNI OO TeTUTEIh 1 HAUMCHBIIICE
' oO1mree kpaTHoe. [lenmMMoCTh CyMMBI U IPOU3BEICHUS
1.4 Jlenenue ¢ octaTKoM
2 Hpobu
51 OObikHOBEHHAs! 1poOb, OCHOBHOE CBOMCTBO APOOH, COKpAIICHHE IPOOeH.
' CpaBHeHUE U ynopsiiouuBaHue Apooei
99 Peurenrie 3aj1au Ha HaXOXKJIEHUE YAaCTHU OT LEJIOTO U LEJOT0 MO €ro YacTu.

JIpoOHOE YuCiI0 Kak pe3yabTat JeJIeHUs
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[IpencraBnenue aecsITUYHOM JpoOM B BHIE OOBIKHOBEHHOW JIpoOH

2.3
Y BO3MOKHOCTbh MPEJICTABICHUSI OOBIKHOBEHHOU ApOOU B BUJIEC I€CITUYHOM
Jlecatuunble ApoOUM W MeTpuueckass cucremMa Mep. ApudmMmeThueckue
2.4 | IeUCTBUSI M YHUCJIOBBIE BBIPAKECHHUS C OOBIKHOBEHHBIMH M JCCATUYHBIMU
Ipo0sSIMHU
o5 OtHowienue. [lenenue B JaHHOM OTHouleHMH. MacmTal, mpomnopius.
' [IprMeHenue nponopuri Ipyu PELICHUH 3a1a4
[TonsiTue mpoueHTa. BbluuciaeHue MpoleHTa OT BEJIWYUHBI M BEIUYHHBI
2.6 | 1o ee mpoleHTy. BoipaxeHue NpoIeHToB JeCITUIHBIME Ipo0simu. Pemenue
3a/1a4 Ha MPOIEHTHI. BbIpakeHre OTHOIICHUS BEJIMUUH B MPOIICHTAaX
3 [lonoxuTenbHbIE U OTPULIATETbHBIE YHCTIA
[lonoxuTenbHble U OTpUIIaTeNbHBIE YyKcia. Llensie yncna. Monyns uncna,
3.1 |reomerpuueckas HUHTepHpeTanus MoOAyJs uucia. W3o0pakeHue uwucen
Ha KOOpAWHATHOM mpsiMoit. UucnioBbie pomMexyTKku. CpaBHEHUE YHCeT
3.2 ApudmMeTrueckue JACHUCTBUS C TOJOXHUTECIbHBIMA UM OTPUIIATEILHBIMU
' YHUCITAMH
[IpsimoyroJsibHas cucTeMa KOOpJAWHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH
3.3 Ha IUTOCKOCTH, aOcuucca W opauHata. IlocTtpoeHwe Touek U GuUryp
Ha KOOPJAMHATHOM MIIOCKOCTH
4 bykBeHHBIE BBIpaKEHUS
[Ipumenenue  OykB A 3alUCH  MAaTEMAaTHYECKUX  BBIPAXKCHUH
41 u npemioxeHuil. CpoiicTBa apupmMeTuueckux naeicTBuil. bykBeHHBIE
' BBIPQYKEHUS U YMCIIOBBIC TIOJICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAXOKICHUE
HEU3BECTHOI'O KOMITOHEHTA
49 ®opmyiibl, HOpPMYIBI IEPUMETPA U TUIOIIAINA MIPSIMOYTOJIbHUKA, KBAApaTa,
' o0beMa napaiesienumneaa u Kyoa
5 Pemrenne TeKCTOBBIX 3a7a4
5.1 Pemenue TeKCTOBBIX 33724 apu(METUIECKUM CTIOCOOOM
59 Pemiennie nornveckux 3amad. Pemenue 3aiay nepedbopoM BceX BO3MOKHBIX
' BapUAHTOB
Pemiennie 3amau, coaepKauux 3aBUCUMOCTH, CBSA3bIBAIOIINX BEJIMYHUHBI:
CKOpPOCTb, BpeMs, pacCTOsHHE, I[I€Ha, KOJIUYECTBO, CTOMUMOCTD,
5.3 MIPOU3BOIUTENLHOCTD, BpeMsi, 00beM paboThl. EqMHUIIBI N3MEPEHUS: MACCHI,

CTOUMOCTH, PACCTOAHHUA, BPCMCHHU, CKOPOCTH. CBs3b MCXKAYy CIAHMHHIAMHU
HU3MCPCHHUA K&)I(I[Oﬁ BCJINYHNHBI
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Pemenue 3aa4, CBsA3aHHbIX C OTHOILICHHUCM, JIIPOIIOPIHHOHAIBHOCTBIO

54
BEJIMYMH, MMPOIICHTAMH, PEIIICHUE OCHOBHBIX 33724 Ha JPOOHU U TPOICHTHI
55 Onenka U MPUKHUIKA, OKpYyTJiIeHue pe3yiabTata. CocTtaBieHHuE OyKBEHHBIX
' BBIPKEHHH 110 YCIIOBHIO 3a/1a4H.
56 [IpencraBneHne AaHHBIX ¢ TIOMOIIBIO Tabmuil u auarpamMm. CromOdaTsie
' auarpaMMbl. UTeHHE KPYTOBBIX TUATPAMM
6 Harnsannas reomerpus
6.1 Touka, mpsiMas, OTpPe30K, JIyd, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YETHIPEXYTOJIBHUK, TPEYTOJIBHHUK, OKPYKHOCTH, KPYT
6.2 B3anmHOe pacmnonokeHue IBYX MPSMBIX Ha TUIOCKOCTH, MapaslieabHbIe
' IpsIMbIC, TIEPIICHANKYJISIPHBIC TIPSIMbIC
6.3 N3mepeHre pacCTOSHUNA: MEXAY ABYMS TOYKAMH, OT TOYKH JO TPSIMOM,
' JUTMHA MapIIpyTa Ha KBaJpaTHOW CETKE
6.4 N3Mepenne u mocTpoeHUe YIJIOB C MOMOIIBIO TPAHCTIOPTHUPA
6.5 Buibl TpeyroapHUKOB: OCTPOYTOJBHBIN, TPSIMOYTOJIBHBIN, TYIIOYTOJIBHBIH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUHN
6.6 YetbipexyroiapHuK. [IpsMOyTroabHUK, KBaJpaT: UCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YTJIOB, AUaroHaie
N3o00paxkeHne reoMeTpuueckux (GUryp Ha HEJIMHOBaHHOW Oymare
6.7 |c WCHOJIb30BaHUEM IUPKYJS, JUHEHKH, YrOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTdaToi Oymare
6.8 | I[lepumeTp MHOTOYTOBHUKA
[lonsitue  mmomanu  GUrypel, E€AUHUIBI ~ W3MEPEHHs]  IUJIOIIA[H.
6.9 |IIpubmmkeHHOE M3MEpPEHHE TUIONaa (UTYp, B TOM YHCIIC Ha KBaJpaTHOU
CEeTKe
6.10 | [IpubnuxeHHOE M3MEPEHUE NITMHBI OKPYKHOCTH, TUIOIIAIA KpyTa
6.11 Cummerpusi:  1eHTpalpHasi, oceBas u 3epkanbHas.  [loctpoenue
' CUMMETPHUYHBIX QUTYp
Harnsnneie MpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajieNienurnen1, Ky0, mpusma, nupamua, KOHyC, IUIUHAP, map u chepa.
6.12 N3o6paxkenne  mpocTpaHCTBEHHBIX  (uryp. Ilpumepsr  pa3BepTok
' MHOTOTPaHHUKOB,  UWIWMHApa U  KoHyca. Co3nmaHue — Mojelnei
MPOCTPAHCTBEHHBIX (GuUryp (u3 Oymaru, IpoBOJIOKH, IUIACTUIIMHA U JIPYTUX
MaTepuaoB)
6.13 [lonsitue obbema, enuHULIBI U3MEpeHUs o0bema. O0BEM NPSIMOYTOJIBHOTO

napasuienenuneaa, kyoa
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7 KIIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Hucna v BIYUCICHUS
11 BeimonHsaTe, codeTas  yCTHbIE UM TUCBMEHHBICE  MPUEMBI,
' apudMeTHIEeCKre JEeUCTBUS C pallMOHATBLHBIMU YUCIaMU
HaxonuTh  3HaueHWs  YHUCJIOBBIX  BBIPAXKEHUW,  MPUMEHATH
1.2 pa3zHooOpa3Hbie CIIOCOObI U MTPUEMbI BHIYMCIICHUS 3HAYEHUN APOOHBIX
BBIPOKCHUH, COAEpKAINX OOBIKHOBEHHBIE U JIECATHYHbBIE TPOOU
[lepexomuth oOT oOnHOM (GOPMBI 3amWCH  4YHCEN K JPYrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYHO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH, B OCECKOHEUHYIO
JECATUYHYIO IPOOH)
1.4 CpaBHUBAThH U yNOPSAI0YMBATH PAllMOHAIBHBIE YHCIIA
1.5 OKpyrasars yucia
BbBINONHATh MPUKHUIAKY U OLIEHKY pe3yJibTaTa BBIYUCIEHUMN, OLIEHKY
1.6 3HAUYEHUN YHCIIOBBIX BBIPKCHU . BbITTOTHSTE IercTBUS
CO CTENEHSIMH C HATypaJbHBIMU IMOKA3aTEISIMU
17 [IpuMeHATh NpU3HAKH JACIUMOCTH, PA3JI0KEHHE HAa MHOXKUTEIH
' HATYpaJIbHBIX YHCEI
Pemats PaKTUKO-OPUEHTUPOBAHHbBIE 3a/1a4u, CBSA3aHHBIE
C OTHOILIEHHEM BEJIWYWH, MPOMOPIUOHAIBHOCTHIO  BEIUYMH,
1.8 OPOLICHTAMHU, HWHTEPIPETUPOBATh PpPE3yIbTaThl pEUICHUA 3ajad
c y4eTOM OTpaHUYECHHUH, CBSI3aHHBIX  CO CBOMCTBaMU
paccMaTpUBaeMbIX 00bEKTOB
2 AnreOpanueckre BHIpaKEHUS
51 Hcnonb3oBath anreOpandeckyt0o TEPMHHOJIOTHIO W CUMBOIIHUKY,
' IPUMEHSTH €€ B TIPOIIECCe OCBOCHHS YIEOHOTO MaTepuraa
59 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUM TIpU  3aJaHHBIX
' 3HAYEHUSX IEPEMEHHBIX
93 BoinonnsaTe mnpeoOpa3oBaHus 1I€J0T0 BBIPAXKEHUS B MHOTOWICH

MPUBEJICHUEM TIOJIOOHBIX ClIAraeMbIX, PACKPBITHEM CKOOOK
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BreimonaHsaTh YMHOXCHHUEC OJHOYJICHA HAa MHOI'OYWICH W MHOI'O4YJICHA

2.4 HAa MHOrOYIEH, NPUMEHITh (OpMyJbl KBaJpaTra CyMMbl U KBajapaTa
pa3HoOCTH
Ocy1iecTBaATh pa3n0KEeHUE MHOTOWICHOB HA MHOYKHUTEIIN C IOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTEISI, TPYIITUPOBKU CIAraeMbiXx,
npuMeHeHus1 GOpMYJT COKPAIIEHHOTO YMHOKEHHUS
26 [TpumensaTh mpeoOpa3oBaHKs MHOTOWICHOB ISl PEIICHUS Pa3IuYHbIX
' 3a71a4 U3 MAaTeMaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMHU MOKa3aTEISIMU
' JUTsl IpeoOpa3oBaHUs BhIpAXKEHUN
3 VYpaBHEHMS U HEPABEHCTBA
Pemare nuMHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHSA
3.1 npaBujia MNepexo]a OT UCXOIHOIO YPaBHEHUS! K PABHOCUIIBHOMY EMY.
[TpoBepsTh, ABISETCS JIU YUCIO KOPHEM YpABHEHUS
3.2 [Ipumensatp rpaduyueckue METOAbI TIPU PEIICHUH JIUHEHWHBIX
' YPaBHEHUW U UX CUCTEM
33 [TonOupaTs npuMepsl ap YUCE, SIBISIOUUXCS PEIICHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM TIOCKOCTU TpauK JTUHEHHOTO YpaBHEHUS
34 C JABYMS TEPEMEHHBIMU; TMOJIb3YSICh rpadKOM, MPUBOAUTH MPUMEPHI
peluieHns ypaBHEHUS
35 Pemats cucTemsbl IByX TMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH,
' B TOM YHCIIE TPaPUUECKH
CocTaBisTh U peliaTh JMHEWHOE YPABHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUM IO YCIIOBHIO 3aJa4M, HHTEPIPETUPOBATh B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1auy MOJTYyUYECHHbIA Pe3yabTaT
4 Koopnunate! u rpadpuxu. Oynkuun
N300paxkath Ha KOOPIWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3a/IaHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, MHTEpBajbl, 3aMHCHIBATH
YHUCJIOBBIE MPOMEKYTKH Ha alnreOpanyecKoM si3bIKe
49 OTMeuaTh B KOOPAMHATHOM IUJIOCKOCTH TOYKH MO 3aJlaHHBIM
' KOOpAWHATAM
43 Crpouth rpaduku auHelHbIx GyHkud. Ctpouth rpaduk GyHKIIUU

y = [X]
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4.4

OnuchiBaTh C MOMOIIBIO (DYHKIUNA W3BECTHBIC 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pPACCTOSIHUE, IIEHY, KOJIMYECTBO,
CTOMMOCTbD, TPOU3BOJUTEIBLHOCTD, BpeMsi, 00beM padOThI

4.5

Haxoaute 3HaueHue GyHKUMU IO 3HAYEHUIO €€ apryMeHTa

4.6

[lonumate rpaduueckuii crmoco0 MpeacTaBiIeHUS W aHalu3a
uHboOpMalKi, W3BIEKAaTb W  HUHTEPIPETUPOBATH HHPOPMALUIO
U3 rpaUKOB pealIbHbIX MPOIIECCOB U 3aBUCUMOCTEMN

BepOHTHOCTB N CTaTUCTHUKA

5.1

Yurath nHpOpMAIHIO, TPEICTABIICHHYIO B TA0JIMIIAX, HA JUarpaMmax,
NPEJICTaBIATh JaHHbIC B BUIAE TaOJMUIl, CTPOUTH JHArPAMMBI
(cTronbukoBbIe (CTON0YATHIE) U KPYTOBBIC) [0 MacCHUBaM 3HAYCHUN

5.2

OnuceIBaTh M HHTCPIPCTUPOBATL PCAJIBHBIC YHCJIOBBIC HTAaHHBIC,
MpCaACTaBJICHHLIC B Ta6JII/IIIaX, Ha JuarpamMmax, I‘pa(i)I/IKaX

5.3

Ucnonb3oBaTh  JJiS  OMUCAaHUSA  JAHHBIX  CTATUCTUYECKHE
XapaKTEPUCTUKU: cpellHee apu(pMeTHYecKoe, MeIuaHa, HauboJbliee
U HauMEHbIIIee 3HaYeHUs, pa3Max

5.4

Hmets MpeaACTaBJICHUC O cnyqaﬁﬁoﬁ HN3MCHYMUBOCTHU Ha ITPUMEPAX IICH,
(1)I/I3I/I‘-I€CKI/IX BCIIMYMWH, QAHTPOIIOMCTPHUYCCKHUX  OAdHHBIX, HMCTb
MpeaACTaBJICHHUC O CTaTUCTUYECKOM YCTOﬁqHBOCTH

I'eomeTpus

6.1

Pacrio3HaBaTh u3ydeHHbIE T€OMETPUUECKHE (DUTYPBI, OTPEACISITh UX
B3aMIMHOE DAaCIOJIOKEHHE, H300pakaTb TIeOMETpUYecKue (GUTypHI,
BBIIIOJIHAITh YEPTEKH MO YCIOBHIO 3adaud. V3MepsATb JMHEWHbIE
Y YIJI0BbIE BEIMYMHBL. PemaTe 3a1auu Ha BBIYUCIIEHUE JJIMH OTPE3KOB
Y BEJIMYUH YTJIOB

6.2

Henatb rpyOyro OIEHKY JUHEHHBIX U YTJIOBBIX BEJIMYWH MPEIMETOB
B pEaNbHOW >KWU3HHU, Pa3MEPOB MPUPOJHBIX OO0BEKTOB. Pazmuuath
pa3Mephl 3TUX OOBEKTOB MO MOPSIKY BETHYUHBI

6.3

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1adaM

6.4

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
NPU3HAKU U CBOMCTBA PABHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUU
3a1a4

6.5

HpOBOI[I/ITI) JOTN4YCCKHEC PaACCYKACHUA C HCIIOJIB30BaHHUCM
ICOMCTPHUUICCKHUX TCOPEM

6.6

[Tonp3oBathCs MpU3HAKaMHU paBEHCTBA MPSIMOYTOJbHBIX
TPEYTrOJIbHUKOB, CBOWCTBOM MEAWAHBI, MPOBEACHHON K THIIOTEHY3€E
PSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, B PEIICHUH T€OMETPUYECKUX 3a7a4
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6.7

OnpenensaTe napauieaIbHOCTh MPSAMBIX C ITOMOIIBIO YTJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMHU cekymad. Onpenensirts NapaielbHOCTh MPSIMBIX
C IIOMOILBIO PAaBEHCTBA PACCTOSTHUN OT TOYEK OJHOU MPSAMOM O TOUEK
IPYrou NpsiMOM

6.8

Pemiats 3agaun Ha kieT4aToit Oymare

6.9

HpOBOI[I/ITB BBIYHMCJIICHHUA MW HaXOAUTh YHCIIOBBIC U 6YKB€HHBI€
3HAUYCHUA YIJIOB B TCOMCTPHUYCCKHUX 3aJadax C HCIIOJIb30BAHUCM
CYMMBbI YIJIOB TPCYIOJbHUKOB U MHOT'OYTI'OJIbHUKOB, CBOMCTB YTJ0B,
O6p330BaHHBIX npu MnepeCCUCHUM JBYX MAPAJUICIIBHBIX IIPAMBIX
ceKyLueﬁ. Pematn MPAKTUYCCKUC 3a/1a4Y1 Hd HAXOKICHUC YTJIOB

6.10

Brnanerp TNOHATMEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
OnpeNeNsITh OHCCEeKTPUCY yria M CEpeAMHHBIA MepreHIUKYISP
K OTPE3KYy KaK F€OMETPUUYECKHE MECTa TOUEK

6.11

(DOpMyHI/IpOBaTB OIPCACIICHUA OKPYXHOCTH H Kpyra, XOpHAbl
U JUaMCTpa OKPYKXHOCTHU, IIOJb30BATHCA HX CBOMCTBaMH. YMETh
IMPUMCHATH OTHU CBOMCTBA IMpyu pCUICHNUH 3a1a4

6.12

BJ'IaIIGTI) MOHSITUEM OIIMCAHHOM OKOJIO TPCYTOJIBHUKA OKPYXHOCTH,
YMCTb HAXOAHUThL €C LICHTP. ITonp30BaThCs Q)aKTaMI/I O TOM, 4YTO
6I/ICC€KTpI/ICI>I YIJI0B TPCYI'OJIbHHUKA IICPCCCKANOTCA B OﬂHOﬁ TOYKC,
HU O TOM, UYTO CCPCAMHHBLIC TICPIICHAUKYIIAPBI K CTOPOHaAM
TPCYI'OJIbHUKA IICPCCCKAIOTCA B OHHOﬁ TOYKC

6.13

Bnagerr mnoHsATHEM KacaTeIbHOW K OKPYXKHOCTH, IOJb30BATHCS
TEOPEMOM O TMEPINCHAUKYISIPHOCTA KacaTeJIbHOWM HW  paauyca,
MIPOBEAEHHOTO K TOUKE KaCaHUs

6.14

[Tonp30BaTbCs MNPOCTEUIIMMH TE€OMETPUUYECKMMH HEPABEHCTBAMM,
IIOHUMAaTh UX MMPAKTHUYECKUN CMBICI

6.15

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C IOMOIIBIO
LUAPKYJIS U TUHEUKH

IIpoBepsiemble 3J1IeMEHTHI COlEeP:KAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yuca 1 BBIYUCIICHUSA
JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO]] OT OAHON (POpPMBI 3amucu
11 npobeit k apyroil. IloHsATHE parMoOHAIBHOTO YHCIIA, 3aMHCh, CPABHEHHUE,

YHOPpAAOYHNBAHUC pallMOHAJIBHBIX YHUCCII
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Apudmernyeckue JeUCTBUS C pallMOHAIBHBIMU YKciaMu. Pemenue 3anay

1.2
13 pealibHOM MPAaKTUKU HA YacTH, Ha IPOOHU
13 CreneHp Cc HaTypaJbHBIM IOKa3aTeJIeM: OIpenesieHue, MnpeoOpa3oBaHue
' BBIPXKCHUN HAa OCHOBE OMpPEACIICHUS, 3aITUCh OOJIBIINX YUCET
14 [Ipo1ieHThI, 3aMKUCh MPOLIEHTOB B BUJIE IPOOU U APOOU B BUE IPOILICHTOB.
' Tpu oCHOBHBIE 33/1a4u Ha IPOIICHTHI, PEIICHUE 33124 U3 PEATbHOM MPAKTUKU
15 [IpuMeHeHne TPU3HAKOB JCJIMMOCTH, pa3OXKEHHWE Ha MHOXHUTEIU
' HATypaJIbHBIX YUCE
16 PeanbHbie  3aBucMMOCTH, B TOM 4YHCJIe TMpsMas W OoOparTHas
' POTOPIIUOHAIBHOCTH
2 Anrebpanueckue BhIpaKCHUS
51 [TepeMenHbIC, UMCIIOBOE 3HAUCHUE BBIPAKEHUS C TIepeMeHHOM. JlomycTumMblie
' 3HAYCHUS TIEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXJy BeIUYMHAMH B BHUAC (POpPMYIIHL
' Berauciienus mo gpopmyinam
53 [IpeoOpa3oBanrie  OYKBEHHBIX  BBIPAKEHHM, TOXICCTBEHHO  paBHBIC
' BBIPAKEHUS
2.4 CBoiiCTBa CTENEHU C HATYPAJIbHBIM IOKA3aTEIEM
95 OnHowieHbl 1 MHOTOWIEHBL. CTeneHb MHOTOUWIeHa. ClioKeHne, BBIYUTaHuE,
' YMHOXEHUE MHOIOYJIEHOB
@opMyJibl COKpPAlIEHHOTO YMHOKEHMS: KBaJpaT CyMMbl M KBajapar
2.6 |pasHoctun. dopmyna pa3HOCTH KBaapaToB. Pa3joeHHWE MHOTOYICHOB
HA MHOXUTEIN
3 YpaBHeHus
31 VYpaBHeHUE, KOpPeHb ypaBHEHHS, MpaBWiIa MpPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUM
32 JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUS, PELICHUE JIMHENHBIX YPAaBHCHU N
33 CocraBiieHre ypaBHEHUH 0 YCIOBUIO 3a1aul. PelnieHne TeKCToBbIX 3a/1a4
' C TIOMOIIBIO YPaBHCHU
3.4 JIuneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHUW C JBYMsI NEpEeMEHHbIMU. PemieHue
3.5 CUCTEM YpaBHEHHM cIOCOOOM MOACTAaHOBKU. [IpuMepsl pereHrs TeKCTOBBIX

3a7a4 C MMOMOIIBIO CUCTEM YPABHEHUU
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4 Koopnunate! u rpadpuxu. Oynkunu
4.1 Koopannara Touky Ha npssMoit
4.9 Hucnosble IPOMEXYTKU. PaccTossHuE MEXy ABYMs TOYKAMU KOOPAUHATHOM
' IPSIMOA
43 [IpsimoyrosbHas cucrema koopaunat, ocu Ox u Oy. Abciucca 1 opArHaTa
' TOYKHM Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3aaHHBIX (opMyaaMu. YTeHue rpaduKoB peanbHbIX
' 3aBUCUMOCTEH
45  |Ilonarue pynkuuu. ['paduk pynknuu. CoiicTBa GyHKIUN
4.6 | Jluneiinas Qpyukuus, ee rpaduk. ['paduk pyHkimm y = [X|
47 I'paduueckoe perieHne JTUHEHHBIX YpaBHEHUHW M CHUCTEM JIMHEHHBIX
' ypaBHEHHUI
) BeposiTHOCTD U cTaTHCTHKA
[IpencraBienne qaHHBIX B BUJIE€ TAa0JIUII, TUarpaMm, rpadukoB. 3anoiHeHue
TabJIUL, YTEHUE W TOCTPOEHHE AuarpamMm (CTOJOMKOBBIX (CTOJIOUYATHIX)
5.1 |u kpyroBeix). Utenuwe rpaduKoB peandbHBIX TmpoleccoB. W3BnedeHue
uHbOpMAIIMK U3 [UarpaMM W TaOJHIl, MCIOJb30BaHUE U WHTEPIpPETALHS
TAHHBIX
OnucaTtenbHas CTaTHCTHKA: CpelHee apudMeTnuyeckoe, MeauaHa, pasmax,
5.2 | HauOosbliiee ¥ HAUMEHBIIIEE 3HAUCHU HAOOpa YUCIOBBIX JaHHBIX. [IpuMepsr
CIy4allHOM M3MEHYHUBOCTH
Cny4aitHplii SKcniepuMeHT (OIBIT) M CiydailHoe coObiTHe. BeposTHOCTH
53 |H HacToTa. Ponb ManmoBepOATHBIX M MPAKTHUYECKH TOCTOBEPHBIX COOBITUI
' B mpupojse M B oOmecTtBe. MoHeTa W uUrpaibHas KOCTh B TEOpUHU
BEPOSITHOCTEMN
I'pad, Bepmuna, pedbpo. Crenenp BepmnHbl. Yucno pedep u cymmapHas
54 crenieHb BepiuH. [IpencraBnenue o ceszHoctu rpada. lenu u nuxiel. [Tytn
' B rpadax. OOxonm rpada (ounmepoB myTh). llpencraBienue 00
OpUEHTHPOBAHHOM Tpade. Pelrenne 3a1a4 ¢ nomolpo rpados
6 I'eomeTtpus
Hauanbnbie nonstusa reomerpun. Touka, npsimas, OTPE30K, JIy4d. Yo Buasl
6.1 yriioB. BeptukanbHble M cMmexHble yribl. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapannensHoCTh U NepHeHANKYISIPHOCTD IPSIMBIX
6.2 CumMmetpuunble (Qurypbl. OCHOBHBIE CBOHMCTBA OCEBOM CHUMMETpPHH.

[Iprmepsl CUMMETPHUU B OKPYKAIOLIEM MHUPE
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OcCHOBHBIE TIOCTPOEHMS C MOMOULIBIO LHUPKYJS U JINHEUMKH. TpeyronbHUK.

6.3
Bricota, Mmennana, OuccekTprca, uX CBOMCTBa
6.4 PaBHOOenpeHHBId ¥  PaBHOCTOPOHHUN  TpeyrojbHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa W TpHU3HAKH PaBHOOEAPEHHOTO TpeyroibHHUKA. [lpu3Haku
' paBEHCTBA TPEYTOJIBHUKOB
6.6 CpoiicTBA ¥ TpU3HAKM TapauleNbHBIX mpsMbix. CyMma  yrioB
' TpeyroJbHUKa. BHEITHUE YTIIbI TPEYTOJbHUKA
[IpssmoyronbHBIN  TpeyroiapbHUK. CBOWCTBO MeEIUaHBl MPSMOYTOIBHOTO
6.7 |TPeyrombhuka, NPOBEACHHON K THUIOTEeHy3e. lIpu3Hakum paBeHCTBa
' NPSMOYTOJIEHBIX TPEYTrOJBHUKOB. [IpSIMOYTONBHBII TPEYrOJBbHUK C YIIIOM
B 30°
HepaBeHcTBa B TE€OMETpUU: HEPABEHCTBO TPEYTOJbHHKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOW, Teopema O OoJblieM yrie u OoJbIIel CTOpOHE
TpeyronbHuKa. [lepneHauKymsip U HaKJIOHHAs
6.9 I'eomerpuueckoe mecTto TOUYeK. buccexkrpuca yriia U CepeAUHHBIN
' HNEePIEHANKYJISP K OTPE3KY KaK FEOMETPUUYECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HX CcBoiicTBa. Bsaumuoe
6.10 |pacnonoxkeHue OKpyxkHocTH U npsaMmoil. KacarenpHas u cekymas
K OKPYKHOCTHU
6.11 OKpy»XHOCTb, BIHMCAHHAs B yroji. BrnucaHHas U onmucaHHas OKPYXHOCTHU

TPEyroJbHUKa
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8 KUIIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3ynbTaTa
1 Hucna v BIYUCICHUS
Ucnonw3oBaTh  HavalibHbIE  NPEACTABICHUS O  MHOXECTBE
11 NEeWCTBUTENILHBIX YUCEN JIJIi CPAaBHEHHUS, OKPYTJICHUS! U BBIUUCIICHUM,
' u300paxaTh JACHCTBUTENIBHBIC YHCIA TOYKAMH HAa KOOPJIWHATHOU
IIPSIMOU
[IpumensTs TOHATHE apUPMETHUYECKOTO KBaJIPAaTHOTO  KOPHS,
12 HAxXOJIUTh KBAJApPATHBIC KOPHHU, HCIOJB3YS NPH HEOOXOIUMOCTU
' KaJIbKYJISITOP, BBITIOJNHSTH MPEe0Opa30BaHUs BEIPAKCHUH, COJIEPIKAIITUX
KBaJIpaTHBIC KOPHH, UCTIOJIBb3YsI CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX W MaJbIX YHCEI C TIOMOIIBIO
' JECATUYHBIX Ipo0eit u creneneit yucna 10
2 Anrebpanueckue BhIpaKeHUs
[IpuMeHATh MOHATHE CTENEHW C LEJBIM IOKa3aTEJIEM, BBIOJIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHUN, COAEPNKAUIUX CTENEHU C IEIbIM
noKa3aTejieM
BbIMONHATE  TOXIECTBEHHBIE  NPEOOPa30BaHUs  PAIMOHAIBHBIX
2.2 BBIDAKEHUM HA OCHOBE IIPaBWJI JCWCTBUUA HAJ MHOTOYWICHAMH
U anreOpanyecKuMu Ipo0sMu
2.3 PackianpiBaTh KBaJpaTHBIM TPEXWICH HA MHOKUTEIU
24 [TpumensaTs peoOpa3oBaHusl BRIPAKEHUN I PEIICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MPAKTUKU
3 VYpaBHEHUS U HEPABEHCTBA
Pemiatp nuHelHblE, KBaJApaTHbIE YPABHEHUS U palMOHAIbHBIE
3.1 yYpaBHEHUS, CBOISIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUU C BYMs
epEeMEHHBIMU
[IpoBoaUTE TPOCTEHINNE WCCIACAOBAHUS YPABHEHUW H© CHCTEM
3.9 ypaBHEHUM, B TOM UHCIIE C TPUMEHEHHUEM Trpaduueckux

npeacTaBieHul (yCTaHABIMBATh, UMEET JIM YpPAaBHEHUE WM CHUCTEMA
ypaBHEHUN pEUICHUs, €CJIM UMEET, TO CKOJIBKO, U MPOYEE)
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3.3

[lepexoauTs OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€
anredpayeckod MOJEIM C TOMOUIBI0 COCTaBJICHUS YpPaBHEHUS
WIM CHCTEMBbl YpaBHEHHH, HWHTEPIPETUPOBATH B COOTBETCTBHUU
C KOHTEKCTOM 3aJ]a4M MOJIYyYEHHBII pe3yabTar

3.4

[IprMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB VISl CPABHEHHUS, OLICHKH,
peuaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBath  rpadUyuecKyr0  WUIIOCTPAIIMI0O  MHOXECTBa  pELICHUM
HEPABEHCTBA, CUCTEMbI HEPABECHCTB

DOyHKINU

4.1

[Tonumate U uCMONB30BaTh (YHKIIMOHATBHBIC TOHATUS W SI3BIK
(TepMHHBI, CHUMBOJIMYECKHE OOO3HAUCHMS), OMPENENATh 3HAUYCHUE
GYHKIMM 110 3HAYEHUIO apryMEHTa, ONpeJessaTh CBONCTBA (DYHKIUU
1o ee rpaguky

4.2

k
Ctpouts rpaduku sneMeHTapHbIX (QyHKuMil Buma: Y=_, Yy = X%
X

y = X3, ¥ = |X|, onucelBaTe CcBOMCTBA YMCIOBOH (QYHKIMH TO ee
rpaduKky

BGpO}ITHOCTB N CTaTHCTHKA

5.1

W3Bnekatb W mpeoOpa3oBhIBaTh HH(DOpPMAIMIO, MPEICTABICHHYIO
B BUJIC TaOJIUII, TUarpaMM, TpaduKoB, MPEACTABIATH JaHHBIC B BHIIC
TabIuIl, AUarpamMm, rpadukoB

5.2

OnuceiBaTh JaHHBIE C TOMOIINBIO CTAaTUCTHYECKHX IOKa3aTesei:
CpPeIHHUX 3HAYeHM U Mep paccenBaHus (pa3max, JAUCTEPCHS
U CTaHJIapPTHOE OTKJIOHCHHUE)

5.3

HaxoauTh 4acTOTHI YHMCIOBBIX 3HAUEHHUH U YaCTOThHI COOBITHH, B TOM
YHUCJIe TI0 pe3yJbTaTaM U3MEPEHUHN U HAOII0ICHUMA

5.4

HaxomuTe BEpOSTHOCTH CIy4allHBIX COOBITUHA B OTBITAX, 3HAA
BEPOSTHOCTH JJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE€ B OIBITAX
C PaBHOBO3MOJKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU

9.5

Hcnonb3oBath  rpaduueckne  MOACNU:  JEPEBO  CIIyH4allHOTO
HKCIIEPUMEHTA, AUArpaMMbl Dijiepa, YuciioBas npsimas

5.6

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOJMHOKECTBO; BBITOJIHATH
omepanMy  HaJ  MHOXECTBaMHU: OOBEAWHEHHUE, TIEPECCUCHHE,
JIOTIOJIHEHUE; TMEPEUYUCHATh DBJEMEHThl MHOXECTB, MPHUMEHSTH
CBOMCTBA MHO>KECTB
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5.7

Hcnonb3oBaTh rpapuyeckoe MpeACcTaBICHHE MHOXKECTB M CBs3el
MEXAY HUMHU JJI1 ONUCAHUS MPOLIECCOB W SIBICHUH, B TOM YHCIIE
pH pelIeHUH 3a]a4 U3 APYTUX y4eOHBIX IPEAMETOB U KYpPCOB

I'eomerpus

6.1

Pacno3HaBaTte OCHOBHBIC BUJbI YCTBIPCXYT'OJIbBHUKOB, UX 3JICMCHTHI,
MOJb30BAaThECI HX CBOMCTBAMH npn pemicHNu TICOMETPUICCKUX
3aga4d

6.2

[TpuMeHAT, CBOWCTBA TOYKH TIEPECEUCHUS MEAMAH TPEyroJbHUKA
(LleHTpa Macc) B pelIeHUH 3a/1a4

6.3

Brnanerp moHATHEM CpeAHEN JHMHUM TPEYTrOJIbHUKA W TpaIElHH,
IPUMEHATh WX CBOMCTBA MNPHU PEIICHUM TE€OMETPUYECKUX 3aj]ad.
[Tonp3oBarecs Teopemont Paneca U TEOPEMOM O MPONOPLIMOHAIIBHBIX
OTpEe3KaX, IPUMEHSTh UX JJI PELICHUS IPAKTUYECKUX 3a7ad

6.4

[IpumeHsaTr NpU3HAKKM NOAO00MS TPEYrOJIbHUKOB B  PEIICHUU
F€OMETPUYECKUX 3a/1a4

6.5

[Tonb3oBaThecst Teopemoit [ludaropa ans pemieHus TeoMeTpUUIECKUX
U mpakTHueckux 3amady. CTpoOUTh MAaTeMaTHYeCKyl0 MOJEb
B IPAKTUYECKHX 33/1a4aX, CAMOCTOSATEIBHO JeNIaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIINE JJTUHBI

6.6

BJ'IaIIGTI) MMOHATHUAMU CHHYCA, KOCHMHYCAa M TaHI'CHCA OCTpPOro yria
IMPpAMOYI'OJIBHOI'O TPCYT'OJIbBHHKA. [Tonp30BaThCsl ATUMH MOHSITUSIMH
JJI pCIICHUA ITPAKTHYCCKUX 3a/aY

6.7

Boruucnsars  (pa3nuuHbIMM - cIOcO0aMu) IUIOHIAAb TPEYroJbHUKA
U IUIOIIAIA MHOTOYTOJIBHBIX (puryp (mosb3ysch, T/i€ HEOOXOIUMO,
KaJIbKYJISITOpOM). [IpUMEHSTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX
3aza4ax

6.8

Brnanerp MOHATHAMU  BOMCAHHOTO W LEHTPAJIbHOTO  YIJIa,
UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX YTrilax, yriiaX MEXIy XopAaMu
(CeKymmMu) U yriie MeXIy KacaTeIbHOM M XOpJIOM MpHU PEIICHUU
FEOMETPUYECKHUX 3aj]1a4

6.9

Brnanetp NOHATMEM ONMCAHHOTO YETBIPEXYT'OJIbBHUKA, HPUMEHSTh
CBOMCTBA ONKMCAHHOT'O YE€ThIPEXYTOJIbHUKA MPU PEIICHUN 3a]1a4

6.10

[IpuMeHsAT, TONYyYEHHbIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTH4YeCKUe MOJEIU IJiA 3a7ad peajbHOM JKU3HU U MPOBOAUTH
COOTBETCTBYIOIIME  BBIUYMCICHUS C  NPUMEHEHHEM  MOoJI00us
U TPUTOHOMETPUH (MOJIB3YACH, IJI€ HEOOXOIUMO, KAIbKYJISITOPOM )
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IIpoBepsieMble 3jIeMEHTHI COIEPKAHUS

Kon [IpoBepsieMsblii 2JIEMEHT COACPIKAHUA
1 Hucna v BIYKUCICHUS
11 KBaapatueiii koperb u3 uucna. [loHstue 00 HppanMOHATIBHOM 4YHUCIE.
' JlecaTuuHble TPUOIMKEHUS UPPAITMOHATBHBIX YUCET
CgoiicTBa apu(pMeTHUECKUX KBaJIpaTHbIX KOpPHEH M UX MPUMECHEHUE
1.2 K  1peoOpa3oBaHUIO  YHUCJIOBBIX  BBIPQKEHUH U BBIYUCIICHUSM.
JlenCTBUTENBHBIC YKCIa
1.3 CrerneHb ¢ 11eJIbIM MOoKa3aTesieM U ee cBoiicTBa. CTaHAapTHas 3alUCh Yncia
2 Anrebpanyeckue BhIPaKSHUS
51 KBagpatHplii  TpexuiaeH,  pa3joKEHHE  KBaJApaTHOIO  TPEeXWICHA
Ha MHOXUTEITU
2.2 | AnreOpanyeckas Apo6s. OCHOBHOE CBOWCTBO aire0pandeckoii poou
2.3 CrnoxeHnue, BBIYUTaHUE, YMHOXKEHHE, JISJICHUE allre0pandeckux Apooeit
2.4 | PanioHanbHbIe BRIpAXKEHHS U UX MPeoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, GopMmyrna KOpHEW KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienune ypaBHeHMM, CBOASIINXCS K JUHEMHBIM U KBaJIPATHBIM
3.3 |IIpocTeiimue npoObHO-paliOHATBLHBIC YPABHEHUS
['paduueckas naTEpIpeTanus ypaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM
34 JIMHEMHBIX YPAaBHEHHUH C IByMd NEPEMEHHBIMU. [ [puMepsl pelieHust cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU
3.5 | Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CrocoooM
3.6 | YucnoBbie HEpaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM NTEpEMEHHOU
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 | Jluneiinbie HEpaBEHCTBA C OJTHOM MEPEMEHHON
3.10 | CucTtembl TMHEWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOMN
4 DOyHKITUN
41 [lonsitue Qyuknuu. OO6nacTh ONpeAeseHUs] W MHOXECTBO 3HAYCHUM

dbynkuun. CriocoObl 3aaHus PYyHKIUMN
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4.2 | I'paduk pyHkiuu. Utenue cBOMCTB (PYHKIUH MO €€ rpapuky
4.3 | IIpumepsl rpagukoB GYHKUUNA, OTpAKAIOLIUX PEAIbHBIE POLECCHI
44 OyHKIMY, OMNKMCHIBAIOIIKE NPSIMYHO U OOpaTHYI0 NpPONOPLUOHAIIBHBIE
' 3aBUCHMOCTH, UX Tpadukn
4.5 ®dyukun y = X2, y = X8
46 | Dynxuum Y =+/X,y =X
4.7 | I'paduueckoe pernieHrue ypaBHEHUN U CUCTEM YPaBHEHHM
) BeposiTHOCTB U cTaTHCTHKA
5.1 |IlpencraBieHue NaHHBIX B BUJE TaOJIMII, TUarpaMm, rpadukoB
5.2 MHOXecTBO,  3JE€MEHT  MHOXECTBa,  MOAMHOXecTBo.  Omepanuun
' HaJ MHO>KECTBaMHU: 00bEIMHEHHE, [TIEPECCUCHHE, TOTIOTHEHUE
53 CaoiicTBa omepanui  Haj MHO>KECTBAMH NEePEMECTUTENBHOE,
' coueTaTeNbHOe, paclpeeIuTeNIbHOE, BKIIOUCHUS
54 Hcnonb3oBanue rpaduyeckoro mpecTaBiIeHrus MHOXKECTB JUIsl ONMUCAHUs
' peaNbHBIX MPOIECCOB U SIBJICHUH, PU PEIICHUH 3aad.
55 N3mepenue paccenBaHus JaHHBIX. Jlucniepcus U CTaHIAPTHOE OTKIOHEHHE
' YHICIIOBBIX HA0OpOB. JlnarpaMma paccenBaHus
DOneMeHTapHble COOBITUS chydailHOro onbita. Ciy4aiiHble COOBITHS.
5.6 BepositHoctr coObITHI. ONBITEI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObrtusiMu.  CiydaifHpii  BeIOOp. CBs3p  MEXIYy MAaJOBEPOSTHBIMU
U TIPAKTHUYECKHU JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE
HepeBo. CBoiicTBa JepeBbEB: EIWHCTBEHHOCTh IYyTH, CYIIECTBOBAaHUE
5.7 |BHUCSYEW BEpIIMHBI, CBA3b MEXKIY YHCIOM BEpIIMH W YHUCIOM peoep.
[IpaBuno ymHoxxenwus. Pemenne 3aga4 ¢ momoisio rpados
[IpotuBomnonoxueie  coObiTus. Jmarpamma  Ditnepa. OObenuHeHue
5.8 u nepecedeHne coOwbiTuii. HecoBmecTHble coObITHS. DopMmyrna CIOKEHUS
BEPOSITHOCTEMN
5.9 VYcnoBHas BeposiTHOCTD. [IpaBuno ymHoxxenusi. HezaBucumelie coObITHS
[IpencraBnenne skcnepuMeHTa B BUJE JepeBa. Pemenwe 3amad
510 |Ha HaxOXIEHHE BEPOSATHOCTEH C IIOMOIIBIO JepeBa  CIY4alHOIrO
AKCHEPUMEHTA, Juarpamm Jilnepa
6 ['eomeTpust
6.1 UYeteipexyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 | I[IpsMoyronbpHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOKCTBA
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Tpameuusi, paBHOOOKas  Tpameuus, €€ CBOHCTBA U  MPU3HAKM.

6.3
IIpsamoyronbHas Tpaneuus
6.4 Meton ynsoenuss menuansl. LlenTpanpHas cummerpusa. Teopema daneca
' U TEOpEMa O MPONOPLUUOHATIBHBIX OTPe3KaxX
6.5 | CpenHue TMHUM TPEYrojbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa
6.6 [lonobue TpeyronbHUKOB, KO3 duuuent mnogodus. Ilpusnaku nomoOus
' TpeyroJbHUKOB. [IpruMeHenne nogo0us npu peleHny NpakTUYECKUX 3a1a4y
6.7 @opmynbl  Juid  TUIOLWIAAM  TPEYroibHHUKA, Mapajienorpamma, pomoba
U Tpareuuu
6.8 CaoiicTBa muiomage reomerpuueckux ¢uryp. OTHOLIEHHE IJIOMIAAeH
' HOJ00HBIX QUTYD
6.9 Brruucnenue miomazaeil TpeyroibHIKOB 1 MHOTOYTOJILHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Tteopembl [ludaropa npu  peuieHuun
' IPAKTHYECKUX 3a1a
CuHyc, KOCUHYC, TaHT€HC OCTPOro yria MNpsSMOYIOJbHOTO TPEYroJbHUKA.
6.11 |OcHOBHOE TPHUTOHOMETPUYECKOE  TOXKIECTBO. TpUTOHOMETpUYECKHE
dbynakmuu yrios B 30°, 45° u 60°
6.12 BrincanHble ¥ LEHTpaIbHBIE YIJIBI, YIOJ MEXIY KacaTeJIbHOM M XOpAOH.
' VYTaBl MeXAY XOpJAaMH U CEKYIIIUMHU
6.13 | BriucaHHbIe U ONTMCAHHBIC YETHIPEXYTOJIBHUKN
6.14 B3aumHoe pacrnionoxeHue IByX OKpYKHOCTeW. KacaHue OKpyX HOCTEH.

OO01me KacaTeNbHbIE K IBYM OKPYXHOCTSIM
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9 KUIACC
IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOT'O 00111€TO 00pa30BaHUs
pe3ynbTaTa
1 Hucna v BIYACICHUS
11 CpaBHUBATh U yHOPAJIOYMBATH pPAllMOHAIIbHBIC U HPPaAllUOHAIIbHbBIC
quclna
Brinonusate apudpmMeTrueckue ASHCTBUS C pallMOHATIBHBIMU YUCJIAMH,
1.2 codeTasl YCTHbIE M MHUCHbMEHHBIC MPHUEMBI, BBIMOJIHSATH BBIYUCICHUS
C UPPALMOHAIBHBIMYU YHUCIIAMHU
13 HaxonuTh 3HaueHus cTemeHei ¢ LeNbIMU MOKa3aTeIsIMU U KOpHEH,
' BBIYHCIISITE 3HAUCHUS YUCIIOBBIX BBIPAXKEHUM
14 OkpyrnaTh  JEHCTBUTEIBHBIE  YWCA,  BBINIOJHATH  MPUKHIKY
' pe3yabpTaTa BBIYUCIECHUM, OLIEHKY YHACIOBBIX BbIPAXKEHUIN
2 VYpaBHEHHS U HEPABEHCTBA
51 Pemlatp sMHEHBIE W KBaJApAaTHBIE YPAaBHEHHUS, YpPaBHEHUS,
' CBOJISIIIIMECS K HUM, TTPOCTEHIITNE APOOHO-pAIlOHATbHBIE YPaBHEHUS
Pemats cucteMbl IBYX JMHEHHBIX YPABHEHHUM C IByMs NIEPEMEHHBIMHU
2.2 Y CUCTEMBI IByX YPABHEHHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBISACTCS
JIMHEWHBIM
PemaTte TekcTOBBIE 3a/lauM anreOpandecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS ypPaBHEHHUS WJIM CHUCTEMbl JIBYX YpPaBHEHUU C AByMs
epeMEHHBIMU
[IpoBOaUTE NPOCTEUINE WCCIACAOBAHUS YPABHEHUW U CHCTEM
YpaBHEHHI, B TOM 4YHCI€ C TPUMEHEHHEM TpapUuIecKux
2.4 IIPEACTABICHUN (Hampumep, YCTaHABJIMBATD, MMEET U
YpaBHEHUE WM CHCTEMa YpPaBHEHHU pEIICHUS, €CIU HUMEET,
TO CKOJIBKO)
Pemiatb  nuHEHHbIE HEPABEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 N300pakaTh PEIICHHE HEPABEHCTB HA YHCIIOBOM MPSIMOiA, 3aMUCHIBAThH
pELIEHNE C TOMOIIBIO CUMBOJIOB
26 Pemate cuctembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIIOYAIOLIME KBaJpaTHOE HEPABEHCTBO, U300paXkaTh peIlICHUE
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CUCTCMbI HCPABCHCTB Ha YHCIOBOM prIMOfI, 3aIIMChIBATh PCHICHHC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MPH PELLIEHUH PA3IUYHBIX 3aa4

DOyHKINU

3.1

PacnoznaBate ~ (QyHKIMHM ~ W3y4eHHBIX  BHJIOB.  [loka3bIBaTh

CXEMATUYEeCKH  PACHOJOXKEHHE HAa  KOOPAMHATHOM  IUIOCKOCTH

rpaduxoB QpyHkumii Buga: y = kx, y=kx+b, Y=_,y=ax?+bx+c¢
X

B 3aBUCHMOCTH OT 3HaYCHHU KO3(PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIMA

3.2

Iloka3eiBaTh CcXEeMaTHUYECKH PaCIIOJIOKCHUC HA KOOpIII/IHaTHOﬁ

IUIOCKOCTU TpadukoB QyHKIUN Buaa Y = , ¥ = |X| u onuckIBaTh

cBOiicTBa yHKUUN

3.3

Ctpouth W wm300paxkaThb CXEMaTHYCCKH TpadHKu KBaJIPATHYHBIX
(GYHKIIUH, OINMUCHIBATh CBOMCTBA KBaJIpPaTHYHBIX (DYHKIUH IO HX
rpadgukam

3.4

PacnioznaBaTh kBagpatuuHylo (GYHKIHUIO 1O (opMylie, TPUBOJIUTH
IpUMepbl KBaJAPAaTUYHBIX (PYHKIUHA M3 peaNbHOW >KU3HU, (DU3UKH,
reOMEeTPUH

ApudmeTnyeckas v TeoMeTprIecKast IpOrpeccuu

4.1

Pacnio3HaBaTh apu(METHYECKYI0 U TEOMETPUUYCCKYIO MPOTPECCUH
P pa3HbIX CIOCcO0ax 3aaHus

4.2

BbINONHATS BBIYMCIEHHUST C HMCIOJIB30BaHUEM (OPMYN N-TO ujIeHa
apu(PMETUIECKON M TEOMETPUYECKOW MPOTPECCUi, CYyMMBI TEPBBIX
N YJIEHOB

4.3

I/I3o6pa>1<aTb YJICHBI ITIOCJICAO0BAaTCIbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ
IIIIOCKOCTH

4.4

Pemate 3amaum, cBs3aHHBIE C YMCIOBBIMM IOCJIENOBATEIBHOCTIMU,
B TOM 4YHCIE 3aJa4d M3 peaJbHOM JKM3HU (C HCMOJb30BAHUEM
KaJTbKYJISATOPA, ITU(GPOBBIX TEXHOIOTHH)

BeposiTHOCTB M cTaTHCTHKA

5.1

M3Bnekath u mpeoOpa3oBbIBaTh HHMOpPMAIIUIO, MPEICTABICHHYIO
B Pa3IMYHBIX HCTOYHHWKAX B BHUJE TaOJuIl, AUarpaMmm, rpadukos,
MIPEJICTABIATD JaHHBIC B BUE TAOJHII, THarpamMmM, rpadukos
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5.2

Pematp 3a1aun opraHM30BaHHBIM MEPeOOPOM BapUAHTOB, a TAKXKE
C UCIOJIb30BAHHEM KOMOMHATOPHBIX IPABUI U METOOB

5.3

Hcnonp30BaTh  ONUCATCNIBHBIC XApPAKTEPUCTHUKW JJII  MACCUBOB
YHCIIOBBIX JaHHBIX, B TOM UYHCJIC CpPEIHHE 3HAUYCHUS M MEpPbI
paccerBaHuUs

5.4

HaxoauTe 4acToThl 3HaYE€HUM U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh pe3yJIbTaTaMu IPOBEACHHBIX U3MEPEHUM 1 HAOIIOAeHU N

9.5

HaxoauThk BeposSTHOCTU CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITAX,
B TOM YHCJ€ B ONbITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU, B CEPHUSIX UCIBITAHUU /10 MEPBOr0 yclexa, B CEPUIX
ycneiTanni bepryinun

5.6

NmeTp npeacraBieHue O CIIyYalHOM BEJIWYMHE U O PaCIpelelICHUU
BEPOSITHOCTEUN

5.7

Nmets mpeacTaBieHre 0 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4YaiHOM HW3MEHYMBOCTH M O POJIM 3aKOHA
OOJIBIIIMX YKCEN B IPUPOJIE U OOIIECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUN OCTPHIX YIJIOB, HAXOJIUTh C UX
MIOMOIIBIO PA3JIMUHBIE DJIEMEHTHl MPAMOYTOJIBHOIO TPEYTroJbHUKA
(«perieHue MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). Haxomuts
(C TIOMOINIBI0 KaJIBKYJATOpPA) IJIMHBI M YIJIbI I HETaOJIUIHBIX
3HAYCHU U

6.2

[Tonp3oBartbCs dbopmynamu IIPUBEACHUS 51 OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JUISl HAXOXKJICHUS COOTHOLICHUM
MEK]1y TPUTOHOMETPUYECKUMU BEJTUYMHAMU

6.3

Hcnonb3oBaTh TEOpEMBI CHHYCOB M KOCUHYCOB JUISI HaXOXICHHUS
PA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSATH UX MPU PEIIEHUHA T€OMETPUUECKUX 3a/1a4

6.4

Brnagets moHsTHSMH TpeoOpa3oBaHUSI MOJ00MS, COOTBETCTBEHHBIX
areMeHTOB Noa00HbIX (uryp. Ilomp3oBaThes cBoiicTBaMU MOAOOUS
IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJIWUTH YTJIBI
y mog00HBIX Guryp. [IpuMeHsITh CBOKWCTBA TTOJA00US B MPAKTHICCKUX
3amadaXx. YMETh TNPUBOJUTH TMPUMEPHl  TMOAOOHBIX  GUTYP
B OKPYKAIOIIEM MHPE

6.5

[Tonp30BaThcst TEOpeMaMH O TPOM3BEICHHH OTPE3KOB  XOpI,
0 TIPOM3BEACHUM OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOU
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6.6

[lonp30BaTbCs ~ BEKTOpaMM, IIOHMMAThb WX  TE€OMETPUYECKUI
U (QUBHYECKHUIN CMBICI, NPUMEHSTh UX B PEUICHUU T'€OMETPHUYECKUX
U pusnyeckux 3agad. [[puMeHsTh CKasipHOE MPOU3BEIEHUE BEKTOPOB
JUISl HAXOKJICHHUSI JUIMH U YTJIOB

6.7

Ionw3oBaThes MCTOAOM KOOPAWHAT Ha IIIOCKOCTH, IPHUMCHATL €TI0
B pCIICHUHN I'COMETPUICCKUX U ITPAKTHUYCCKUX 3aaa4

6.8

BH&I[GTB IIOHATHUAMU IMPaBHUIJIBHOTI'O MHOT'OYI'OJIbHUKA, JJIMHBI
OKPYKHOCTH, TJIMHBI AYI'H OKPYXHOCTU H paHHaHHOfI MCpBI yTJIad,
YMETb BbIYHUCIEATH ILJIOIAAb Kpyra H ¢€Tro JacTeu. HpI/IMeHSITB
IMMOJIYYCHHBIC YMCHHUA B IMPAKTUYCCKUX 3aJa9aX

6.9

HaxoauTe ocu i EHTPbl CUMMETPUU (PUTYP, TPUMEHSATD IBHKCHUS
IJIOCKOCTH B MPOCTENIINX CITydasx

6.10

[IpuMeHATP TOJyYEHHbIE 3HAHUS Ha TNPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUEe MOJENH IS 3a/1a4 PEeaibHON JKU3HU U IPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHUS C  MPUMEHEHHEM  10J00us
U TPUTOHOMETPUYECKUX (YHKIMI (MONb3ysCh, TAe HEO0OX0IUMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1€eMEeHTHI COAePKAHUSA

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 Yucia ¥ BEIYUCICHUS
11 PanmionanpHbIC Ynciia, HPpATMOHAIBHBIC YHCIIa, KOHCYHBIC U 0€CKOHCYHBIC
' IECATUYHBIE JPOOH
MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JACHCTBUTCIbHBIC YHCIA Kak
12 OCCKOHEUYHBIE IeCATHYHBIE IpoOu. B3amMHO OJIHO3HAYHOE COOTBETCTBHE
' MEXIYy MHOMXKECTBOM JICMCTBUTEIIBHBIX YMCEI U KOOPAUHATHOW MPSIMOU.
CpaBHeHME JEUCTBUTEIBHBIX YUCEI
1.3 ApudmMeTndeckue 1eiCTBUS C ICUCTBUTEILHBIMUA YUCIaMHU
N3mepenusi, mpuOaMKeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYKAlOIIETO
14 MHpa, JJIUTEIBHOCTh MPOILIECCOB B OKpy»KaroiieM mupe. [IpubmmxeHnHnoe
' 3HAYEHWE BEJIWYMUHBI, TOYHOCTh NpuONMKeHus. OKpyrieHue Yucel.
[Ipyuknka 1 OLEHKA Pe3yIbTaTOB BEIYMCICHUI
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 | YpaBHEHUs C OJTHOUM MEpEMEHHOM
2.2 JIuneitHoe ypaBHeHME. PelieHne ypaBHeHN M, CBOIAIIMXCS K TUHEUHBIM
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2.3 | KBagpartHoe ypaBHeHue. Penienue ypaBHEHHM, CBOISIINXCS K KBAIPATHBIM
24 buxBanpatHoe ypaBHeHue. Ilpumepsl pelleHus YpaBHEHUM TpPETbEU
' Y YETBEPTOM CTEIEHEN Pa3JIOKEHUEM Ha MHOKUTEIU
2.5 | Pemenue npoOHO-pallMOHATIBHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHHI
2.7 | YpaBHEHUE C IBYMS [IEPEMEHHBIMH U €T0 TpaPuK
2.8 | PemeHue cucteM IBYX JIMHEWHBIX YPAaBHEHHM C IBYMS ME€PEMEHHBIMU
29 Pemienne cuctem AByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOW CTETICHH
2.10 |I'padudeckas uHTEpIIpETAIls CUCTEMbI YPABHEHUH C IByMsI IEPEMEHHBIMHU
2.11 | PemeHue TEKCTOBBIX 3aJ1a4 aJire0pandecKuM CriocoooM
2.12 | YucnoBble HEpaBEHCTBA U UX CBOICTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOMN
2.14 Pemenue cucteM JIMHEWMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM
2.15 | KBaaparHble HEpaBEHCTBA
516 I'paduueckas uHTEpHpETALMsI HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
' epeMEHHBIMU
3 OyHKIUN
31 KBagpatnunas ¢ynkuus, ee rpaduk u cBorictBa. [lapabosa, KoopauHATHI
' BEPIIUHBI TapaboJIbl, OCh CAMMETPHUH MapadoIIbl
3.2 |I'paduku ¢pyukiuii y = kX, y = kX + b u ux cBoiicTBa
33 |I'papuxu pysxumii Y = _,y = X3 u ux cpoiicTsa
X
34 |TI'papuxu pynkmuii Y = v X,y = |X| u ux cBoiicTBa
4 YucnoBbie NOCIEI0BATETLHOCTH
Onpenenenue U cnocoObl 3aJaHUsl YUCIOBBIX MOCJEI0BATEIbLHOCTEM.
41 3aaHue TOCICAOBATEIPHOCTH PEKYPPEHTHOW ¢opmynoit u  (opMmyoi
N-ro ujeHa
492 Apudmernyeckas mporpeccus. DopMmyssl N-ro wieHa apuPMETHIECKOM
' MIPOTrPECCUU, CYMMBI MEPBHIX N YJICHOB
43 I'eomerpuueckas mnporpeccus. PopMynsl N-TO WIEHA T€OMETPUYECKOU

MIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB
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N300pakeHne 4iaeHOB apu(PMETHUYECKOM M TeOMETPHUUYECKOW MpOorpeccuit

44 TOYKaMHM Ha KOOPAUHATHOU IUIOCKOCTHU. JIMHEHMHBIN U 3KCIOHEHIMAIbHBIN
poct
45 | CnoxHble MPOIIEHTHI
5 BeposTHOCTH U cTaTUCTHKA
[IpencraBnenne nmaHHBIX B BHUJAE TaOnmul, Juarpamm, TpaduKoB,
5.1 UHTEpIpeTanuss JaHHbIX. YTeHHe M MOCTPOCHHUE TalNHll, AUarpamw,
rpadMKOB MO peasbHbIM JAaHHBIM
5.2 [lepecTtaHoBKY U (pakTOpHAT
5.3 CoueTraHus U YKCIIO COYETAaHUN
5.4 Tpeyronsauk [ackans. Pemenue 3a1a4 ¢ uCoabp30BaHUEM KOMOMHATOPUKU
55 I'eomeTrpuueckas BeposATHOCTh. CiydalHbId BbIOOP TOYKHA M3 (PUTYPHI
' Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JYTU OKPYKHOCTHU
5.6 UcnbiTanue. Ycenex u Heynada. Cepust UCIIBITAHUM 10 TIEPBOTO ycrexa
57 Cepust ucnieiTanuit bepuymiu. BeposTHOCTH COOBITHI B CEPUU UCTILITAHUN
' Bepuymm
5.8 CrnyvaiiHasi BEIMYMHA U paCIIpeIeJIEHUE BEPOSTHOCTEN
59 MaremaTtnueckoe oxxkuaaHue u aucrepcus. [IpuMepbl MaTeMaTHUYECKOTO
' O’KHMJIAHUS KaK TEOPETUYECKOTO CPETHETO 3HAUYCHHUS BETUUNHBI
510 MaremaTH4eCKOE OXKUIAHUE U JUCHEPCHUS CIIYYalHOW BEJIWYHUHBI «YHUCIIO
' YCIIEXOB B CEpUH UCTIBITAHUN bepHyiny»
511 [TonsiTue o 3akoHe OoNbIIKMX yuces. M3MepeHue BeposTHOCTEN ¢ ITOMOIIBIO
' gacToT. Ponib 1 3HaUeHue 3aK0Ha OONBIINX YUCEI B MPUPOJIE U OOIIECTBE
6 I'eomeTpus
6.1 Cunyc, kocumHyc, TaHreic yrimoB or O pgo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYIIBI IPUBEICHUS
Pemienne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeEOpeMa CHHYCOB.
6.2 Pemenne mpakTMyeckux 3aad C HCHOJIB30BAHUEM TEOPEMbl KOCHUHYCOB
Y TEOPEMBI CHHYCOB
6.3 | IIpeoOpazoBanue momoous. [TogoOre cOOTBETCTBEHHBIX JJIIEMEHTOB
6.4 TeopemMa O MPOU3BEICHUM OTPE3KOB XOpPJA, TEOPEMBI O NPOU3BEACHUU
' OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTeabHON
6.5 Bekrop, mnmuHa  (MOIyJib)  BEKTOpa, COHAMNpPABICHHBbIE  BEKTOPBI,

IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPBI, KOJJIHMHCAPHOCTL BCKTOPOB,
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PaBEHCTBO BEKTOPOB, ONEpALMM HaJ BeKTOpamH. PasiokeHue BeKTopa
0 IBYM HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunatel Bekropa. CKaJsIpHOE IPOU3BEIAECHUE BEKTOPOB, IPUMEHEHHE

0. JUTS HaXO0XKJICHUS JJIMH U YTTIOB
JlexkapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS IIPSIMOU U OKPYKHOCTHU

6.7 |B KoOpIMHATaX, MEpEeceYCHNE OKPYKHOCTEH U MpAMBIX. MeToa KoopauHaT
U €T0 IPUMEHEHHE

6.8 | IIpaBusbHBIE MHOTOYTOJIBHUKH

6.9 JlnnHa okpyx)HOCTH. ['pagycHas U paananHas Mepa yriia, BBIYUCICHUE JJINH

' YT OKpYKHOCTEH
6.10 |Ilnomans Kpyra, CeKTOpa, CErMeHTa
6.11 JIBM>KEHUSI TUIOCKOCTA M BHYTPEHHUE CUMMeETpuH GUryp (dJIeMEHTapHBIC

npencrasnenus). [lapannensusiii nepenoc. [loBopor
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OFPA30BAHUS 1 DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis IpOBEEHUS] OCHOBHOI'O TOCYIapCTBEHHOI'O K3aMEHa 110 MaTeMAaTuKe (nanee —
OI'D mno maremaTHKe) HCHOJB3YeTCA MepeyeHb (KOoAU(PHUKATOP) MPOBEPSIEMBIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHOM IMPOrpaMMBbl

OCHOBHOI'O O6I_HCI‘O 06p3.30BaHI/ISI " 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha OI'D Mo maremaTuke TPeOOBaHUA K Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus Ha ocHoBe OI'OC

1

YMeHue omnepupoBaTh TMOHATHUSMH: MHOXECTBO, ITOJAMHOYXECTBO,
orepanyyd HajJ MHOXXECTBAMH; YMEHHE OIEepUPOBATH MMOHATUSIMU:
rpad, cBa3HBIA Tpad, AepeBO, LUK, TPUMEHITh UX TMPHU PEIICHUH
3a/lay; yMEHHE UCTI0JIb30BaTh IpaQUUecKoe MpeACTaBICHHE MHOKECTB
JUTSI OITUCaHUS peajbHBIX MPOIIECCOB U SIBJICHUH, MIPU PEIICHUH 3a]1a4
U3 IPYrUX y4eOHBIX MMPEAMETOB

YMeHue onepupoBaTh MOHATHIMU: ONPEACICHUE, AKCUOMA, TEOPEMA,
JI0OKa3aTeNbCTBO; YMEHUE pPAacClO3HABaTh WCTHHHBIE W  JIOKHbBIC
BBICKA3bIBaHMs, MPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHMS U OTPULIAHUS BBICKA3bIBAHU I

YMeHne onepupoBaTh IMOHATUSAMH: HATypajdbHOE YHUCIO, IPOCTOE
U COCTaBHOE YHUCIIO, ACIMMOCTh HATypaJdbHBIX YHUCEJ, IPU3HAKHU
NEIUMOCTH, LEJI0€ YHCIO, MOIYJIb 4YHWCIa, OOBIKHOBEHHast ApoOb
U JIeCSITUYHAs Ipo0Ob, CTAHAAPTHBIN BUJ| YHCIIA, PAITMOHAIIEHOE YHCIIO,
UppaAlMOHAIIBHOE YHCIO, apu(PMETHYECKUN KBaJpPaTHBIA KOPEHB;
YMEHHE  BBINOJHATH  JCUCTBHS  C  YWCIAMH, CpPaBHUBATH
Y yHOpPSAOYMBATH YHUCIA, MPEACTABIATH 4YKMCIa HAa KOOPJAWHATHOMN
IPSIMOM, OKPYIVISATH YHCIIA; YMEHHME [€JIaTh NPUKUAKY U OLEHKY
pe3yJibTaTa BIYMCIEHUN

YMeHne onepupoBaTh MOHATHUSIMHU: CTENEHb C LIEJIBIM MOKA3aTEIIEM,
apudMeTHUEeCKUN KBaJIpaTHBIH KOPEHb, MHOTOUJIEH, ajredpanyeckas
IpoOb, TOXJAECTBO; 3HAKOMCTBO C KOpPHEM HATypajdbHON CTENEHU
OoJibllle €AVHUIBI; YMEHHUE BBINOJIHATH pacyeThl Mo Qopmynam,
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npeoOpa3oBaHusl  LENbIX, JIPOOHO-PAllMOHAIBHBIX  BBIPAKEHUI
U BBIPAKEHUN C KOPHSAMH, Pa3I0KEHHE MHOIOWICHA Ha MHOKUTENH,
B TOM 4YHCII€ C HCIOIb30BaHUEM (QOPMYJ pa3HOCTH KBaJpaToOB
U KBaJipaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMHU: YHCIOBOE PABEHCTBO, YPaBHEHUE
C OIHOM IEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHHUE PEIaTh JUHEWHBIE U KBAIPATHBIE YPaBHEHMUS,
JTPOOHO-pAIIMOHAIFHBIE YPAaBHEHUSI C OJHON MEPEeMEHHOM, CHCTEMBbI
NBYX JINHEMHBIX YpaBHECHUI, JIMHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble M JpOOHO-pallMOHAIbHBIE HEPABEHCTBA C  OJHOM
NEPEMEHHOM, B TOM YMCJIE MPU PELICHUH 3a/1a4 U3 IPYTUX NPEAMETOB
U TPaKTUYECKUX 3a7ady; YMEHHME MCIOJIb30BATh KOOPAUHATHYIO
OpsIMYI0 U KOOPJIMHATHYIO TUIOCKOCTh JJISI M300paKeHUs PEIICHHM
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: PYHKIUS, Tpa@uK QYHKIMH, HYIH
GyHKITUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HAWOONbIIEe W HAUMEHBIICC 3HAYCHUS
GyHKIHM; yMCHHE OIIePUPOBATH TIOHATHSIMH : npsiMast
NPOTNIOPIIMOHATPHOCTh,  JUHEHHAass  (QYHKUOWSA,  KBaJpaTUJIHAS
dbyHKIMA, 0OpaTHasi TPOMOPIMOHAILHOCTb, Iapaboia, rumepooa;
YMEHHE CTpPOUTh Tpaduku QYHKIHMA, HWCIOIB30BaTh TpaduKu
IUIS ~ OTpEACNICHUs]  CBOWCTB  MPOIECCOB U 3aBUCHMOCTEH,
JUI pEelICHUs 3alad W3 JPYruX YYeOHBIX MPEAMETOB U PEabHOMU
KW3HU; yMEHHE BBIpaXKaTh (OPMYJIIaMH 3aBUCHUMOCTH MEXIY
BEJIMYUHAMUA

Ymenue OIIEPUPOBATH MTOHATUSMM: MOCJIEI0BATEILHOCT,
apumeTHdecKkass M TeOMETpUYecKass TMPOTPEeCcCUu;  YMEHHeE
UCIIOJIb30BaTh CBOMCTBA TOCIEIOBATENBHOCTEH, (OPMYIBI CYMMBI
U O0IIero 4YjieHa MpY PEIICHUH 3a]1ad, B TOM YuCie 3a7a4 U3 JPYrux
y4eOHBIX IPEIMETOB U PEANbHON KU3HU

YMeHnue pemaTth 3aa4d pa3HbIX TUIOB (B TOM YHUCJE HA MPOLEHTHI,
JOJIM W YacTH, ABWXKEHUE, PabOTy, LIEHy TOBApPOB U CTOUMOCTH
NOKYIOK U YCJIYT, HAJIOTH, 33J]a4i U3 00JacTH yIpaBiIeHUs TUYHBIMU
U CeMEWHbIMM (UHAHCAMH); YMEHHE COCTAaBJISATH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEI0BATh MOJIYYEHHOE PEIICEHUE U OLICHUBATh MPaBI0NoA00HOCTh
MOJIyYECHHBIX PE3yIbTAaTOB

YMeHue onepupoBaTh NOHATUSAMU: QUTYpA, TOUKA, OTPE3OK, MpsMasi,
7y, JIOMaHasi, yrojl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
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U PAaBHOCTOPOHHUHN TPEYTrOJbHUKH, NPSIMOYTOJBHBIM TPEYroyibHHUK,
MeauaHa, OMCCEKTpUCa U BBICOTA TPEYrOJbHUKA, YEThIPEXYTOJbHHUK,
napajuiesiorpaMM, poMO, MpPSMOYTOJIbHHUK, KBajpar, Tpameuus;
OKPYXHOCTb, KPYT, KacaTeJbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; yMeHHe peliath 3ajJayd, B TOM YHUCJE W3 MOBCEIHEBHOM
KU3HU, HA HAXOXICHUE T'€OMETPUYECKUX BEJIMYMH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB (uUryp u ¢pakros

10

YMeHue omnepupoBaTh MOHATUSIMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJUIEIbHOCTh U NEPHNEHIUKYJAPHOCTh IMPSAMBIX,
yroa MEXAy MpsSMbIMH, NEPHNEHAUKYJSApP, HAKIOHHAS, IPOEKIIMS,
nosno6ue puryp, noJoOHbIE TPEYTOIBHUKHA, CAMMETPHSI OTHOCUTEIBHO
TOYKM W MPSAMON; yMEHUE pPaACIIO3HABATh PAaBEHCTBO, CHUMMETPHIO
u nojgobue (uryp, napauiebHOCTh U NEPHEHAUKYISIPHOCTh MPSMBIX
B OKpY>KaloIlleM MUPE

11

YMeHue onepupoBaTh TMOHSATUSIMM: JUJIMHA, PACCTOSIHUE, YIoJl
(BenMuuMHA yTila, CHHYC W KOCHHYC YIja TPEyroJibHHKA), TUIOIIAa/b;
yMEHHUE OIICHUBATH Pa3MepPhl MIPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHHE TMPUMEHATh (OPMYJbl IEepUMETpa U  IUIOIIAJH
MHOTOYTOJIbHUKOB, JIJIMHBI OKPYKHOCTH WM IUIOIIAIU Kpyra, oobema
NPSIMOYTOJIBHOTO TapajuiesieNuIeia; YMEHUE MPUMEHATh MPU3HAKHU
PaBEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS
JUUTS BBIYMCIICHUS JJIUH, PACCTOSHUM, TIIOIA1EeHT

12

YMenune wu300paxaTh IUIOCKHE (UTypsl M HUX KOMOWHAIINH,
NPOCTPAHCTBEHHBIC (QUTYPBI OT PYKH, C TIOMOINBIO YEPTEIKHBIX
WHCTPYMEHTOB WM  JJICKTPOHHBIX  CPEJICTB TI0  TEKCTOBOMY
WJIA CUMBOJIEHOMY OITHCaHUO

13

YMeHue onepupoBaTh MOHATHUSIMU: NPSIMOYrojibHas CHCTEMa
KOOpAMHAT; KOOPAWHATHI TOYKH, BEKTOp, CyMMa BEKTOpOB,
NPOU3BEJICHHE BEKTOpa Ha UHCIO, CKaJIsIpHOE MPOU3BEICHUE
BEKTOPOB; yYMEHHE MCIOJIb30BaTb BEKTOPbl U  KOOPJIWHATHI
JUIS IPEJICTABIICHUS TAHHBIX U PEUICHUA 3a/1a4, B TOM YUCJIE U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATBHON KU3HU

14

YMeHre omnepupoBaTh TOHSATHSAMHU: CTOJOMKOBBIE U KPYTOBBIC
auarpaMMbl, TaOMWIBl, cpeaHee apudMeThyeckoe, MeAuaHa,
HamOOJbIIee M HAMMEHBIIIEe 3HAYCHUS, pa3Max YMCIOBOTO Habopa;
YyMEHUE U3BJEKAaTh, MHTEPIPETUPOBATH U  MPEOOPA3OBHIBATH
uH(opMalMio, TPeACTaBICHHYI0O B TaOMuIax M Ha JAuarpaMmmax,
OTPAXKAIOLIYKD CBOMCTBA M XaPAKTEPUCTUKHU PEATBbHBIX IPOLECCOB
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U SBJICHUN; YMEHUE paClO3HABaTh HW3MEHYMBBIE  BEJIMYHMHBI
B OKpY>KaIOILLIEM MHUPE

15

YMeHue omnepupoBaTh MOHSATUAMH: CIYyYaWHBIA ONBIT (CIy4alHbBIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4yalHOTO OMBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOAUTh BEPOSTHOCTU CIYYaMHBIX COOBITHII B OMBITaX
C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHUE PEIIaTh
3a/layd METOJIOM OPTraHM30BaHHOrO Mepedopa M C UCIHOJIb30BAHHEM
NpaBWiIa YMHOXXEHHUS; YMEHHE OILICHMBATh BEPOSITHOCTU PEabHBIX
COOBITUI W SIBJICHUHM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX
U MaJIOBEPOSTHBIX COOBITHMH B OKpY)XAIOIIEM MHUpPE U B KU3HM;
3HAKOMCTBO C TIOHSATUEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO
C 3aKOHOM OOJIBIITUX YHCEN U €T0 POJIbIO B MACCOBBIX SIBIICHHUSIX

16

YMeHue BbIOMpATh MOAXOASIIUNA HM3YUYCHHBIM METOMA IS PEIICHUS
3a7]a4d, MOPUBOAUTH MPUMEPbl MATEMATUUYECKUX 3aKOHOMEPHOCTEMN
B MIPUPOJIC U )KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEeMaTHUKHU
B HCKYCCTBE, OINHCHIBATh OTJIEJIbHBIC BBIAAIOIIMECS PE3YyJIbTaThI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHUSI MATEMATUKU KaK HAyKH, NPUBOIUTH
pUMEPbl MATEMATUYECKUX OTKPBITUM M UX ABTOPOB B OTE€UECTBEHHOM
Y BCEMUPHOU UCTOPUU

IlepedeHb 3j1IeMEeHTOB coiep:KaHus, MpoBepseMbIXx Ha OI'D mo MmaTemaTuke

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 Uucna v BHIYUCICHUS
1.1 |Harypanbsble u uemnsie yucia. [lpusHaku 1eIuMoCTH LEIbIX YUCENT
1.2 OOBIKHOBEHHBIE ¥ JECSATHYHBIE JIpOOM, TMPOIIEHTHI, OECKOHEUHBIE
NepUOIUUECKHE Ipodu
1.3 | PanmonanpHble ymcia. Apu(METHYCCKUE ONEpalii C PANUOHAILHBIMH
YUCIaMHU
1.4 JleiicTBuTENBHBIC YUCTA. APUPMETUUECKHIE OTIEPAITUH C ICUCTBUTEIbHBIMU
YUCIaMHU
1.5 |[IpubnuxkeHHbIC BBIYUCICHUS, MPaBUa OKPYTJICHUS, TPUKUIKA U OICHKA
pe3yibTaTa BIYUCICHUM
2 Anrebpanyeckue BbIPaKEHUS
2.1 BykBeHnHble BhIpakeHUs (BbIpaKEHUS C IEPEMEHHBIMU )
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2.2 Crenens ¢ nenbiM nokazareneM. CTENeHb ¢ palMOHAIBHBIM ITOKA3aTEIEM.
CgolicTBa CTENECHU
2.3 MHoro4yieHsl
2.4 | AnreOpaunueckas 1poOb
2.5 | ApubmMerndeckuit KOPEHb HaTypaJIbHON CTETICHH. JeuictBus
¢ apuPMETHICCKUMHU KOPHIMHU HaTypaIbHOUN CTEIICHH
3 VYpaBHEHUS U HEPABEHCTBA
3.1 |llensie u npoOHO-paOHANBEHBIE ypaBHEHUA. CHCTEMBI U COBOKYITHOCTH
YpPaBHEHUM
3.2 | llensic u npoOHO-panKoOHaIbHBIC HepaBeHCTBA. CUCTEMBI i COBOKYITHOCTH
HEPaBCHCTB
3.3 PemieHue TeKCTOBBIX 3a1a4
4 YucIIoBbIC TTOCIICIOBATCIIEHOCTH
4.1 | IlocnenoBaTeIbHOCTH, CIIOCOOBI 3a/TaHMSI TTOCIICIOBATEILHOCTEH
4.2 | Apudmerudeckass U reomerpuueckas mnporpeccur. Popmyna CI0XKHBIX
IIPOIIEHTOB
5 DOyHKIUU
5.1. |®yukmus, cmocoOsl 3amanus (pyHkiuu. ['paduk  Gynknum. OO6macTh
OTpeNeieHUs] W MHOXECTBO 3HaueHud ¢GyHkumu. Hymu QysHxum.
[IpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEX)YyTKM MOHOTOHHOCTH (PYHKITUH.
MakcumMyMbl U MUHUMYMBI (GyHKuuu. Haubonbpinee U HauMeHbIee
3HaueHue (PYHKIIMHU HA IPOMEXKYTKE
6 KoopauHaTel Ha IpSIMOM U TJIIOCKOCTH
6.1 | KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpudeckue GUTypsl 1 UX CBONCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJIbHUKH
1.4 OKpyX HOCTb U KPYT
7.5 | 3smepeHune reoMeTpUYECKUX BETUYUH
7.6 | BexTophl Ha MIOCKOCTH
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8 BeposTHOCTH U cTaTUCTHKA
8.1 |OnwucarenpHasi CTATUCTHUKA
8.2 | BeposaTHOCTb
8.3 | KombOunaropuka
8.4 | MHuoxecTBa
8.5 |I'padm
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