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@enepanbHas pabouass mporpamma Mo ydeOHOMY npeamery «MareMmaTukay
(6a3oBbIil ypoBeHb) (mpeaMeTHas obnacth «Martematuka U uH(pOpmatuka») (manee
COOTBETCTBEHHO — IpOrpaMma 1o MaTeMaTUKe, MaTEMaTHKa) BKIIOYAET OSICHUTEIbHYIO
3aIlUCKY, COAepkKaHUe 00yUeHHUs, ITIAHUPYEMbIe PE3yJIbTaThl OCBOCHUS MPOTPAMMEI MO
MaTeMaTHKe, TEMaTHYECKOE TIAHUPOBAHMUE.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo martemaTuke st oOydaromuxcsi 5-9 kiaccoB paspaboTaHa
Ha ocHoBe OI'OC OOO. B mporpaMmme mo mMaTeMaTHKE YYTEHBI UJACH U TOJOKECHHS
Konnenuuu pa3sutusi MatemaTuueckoro oopazoanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTHKU SBISIOTCS GyHIAMEHTAIbHBIE CTPYKTYPBI HAIIIETO MUPA —
MPOCTPAaHCTBEHHbIE (OPMBI W KOJUYECTBEHHBIE OTHOIICHHS (OT MPOCTEUIIHUX,
YCBaMBAa€MbIX B HEMOCPEJICTBEHHOM OIBITE, O JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHS HAYUYHBIX U MPUKIATHBIX Ujiel). MaTeMaTtnyeckue 3HaHUsI 00ECIIeUUBAIOT
NMOHUMAaHUE TPUHIUMIIOB YCTPONCTBA M HCIOJIH30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITHE U HUHTEPHPETALUIO  COLHUATBHOM, HKOHOMHUYECKOH, MOJIUTHYECKON
uH(pOpMaIK, N1al0T BO3MOXKHOCTH BBINIOJHATH PAcUYeThl U COCTABIATH aJTOPUTMBI,
HAXOJUTh U IPUMEHSTH POPMYJIBI, BIAJIETh MPAKTUIECKUMHU TPUEMaMHU T€OMETPUUECKHUX
U3MEpPEeHUI U TOCTPOCHUM, YUTaTh WHGOPMAIIUIO, MPEJCTAaBICHHYI0 B BHJIE TaOIUII,
auarpaMM U rpaduKoOB, JKUTh B YCJIOBHSIX HEONMPENENCHHOCTH U TOHHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yuenne marematuku GpopMupyer y oOydaromuxcss MaTeMaTHUYeCKUN CTUITh
MBIIIJICHUS, TPOSBIISIONIUICS B OMPEICICHHBIX YMCTBEHHBIX HaBbIKax. OOydJaronimecs
OCBaMBAIOT TaKWE TPUEMbl W METOJAbl MBIIUICHUS, KaK WMHIYKIUS € JACHYyKIIHS,
000011IeHre ¥ KOHKpETU3allysl, aHaJu3 M CUHTE3, KIacCu(PUKalus U CUCTEMaTU3AIIHS,
abctparupoBanue U aHaiorus. OObEKThI MATEMATHUECKHX YMO3AKITIOUSHHUH, TpaBuiIa UX

KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX MMOCTPOCHUM, CIIOCOOCTBYIOT

BBIPaOOTKE YMEHUS (POPMYITHPOBATH, 0OOCHOBBIBATH U JJOKA3BIBATH CYXACHUS, TEM

CaMbIM Pa3BUBAIOT JIOTHUECKOE MbITIUICHHE. 3yuenne MaTeMaTuku 00ecrnednBaeT

dbopMHpoBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBITIVICHUS M BOCITUTAHUE YMEHUN
JEUCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHMPOBAaTh HOBHIE. B miporiecce pereHus 3aja4 — OCHOBOW y4eOHOM eI TeTbHOCTH
Ha YPOKaxX MaTEMaTHUKH — PA3BUBAIOTCS TBOPUECKAs M IPUKJIAHAS] CTOPOHBI MBIIILJICHUS.

OOyueHne MaTeMaTHKe J1a¢T BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOIINXCS TOYHYIO,
parMoHANBHYI0 U WH()OPMATUBHYIO peyb, YMEHUE OTOMpaATh HauOOJIee MOIXOSAIINE

SI3BIKOBBIC, CUMBOJIMYECKUE, TPAPUIECKUE CPEACTBA JJIsi BHIPAKECHHS CYXKICHUN U
HAIJISITHOTO UX MPE/ICTABICHUS.

[Ipn W3yueHUM MaTeMaTHKW OCYIIECTBIIAETCS OOIee 3HAKOMCTBO C METOJaMH
MO3HAHUA JIEUCTBUTEILHOCTH, MPEJICTABICHUAMH O MPEAMETE U METOJIaX MaTEMaTUKH,
UX OTJIMYMH OT METOOB APYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MATEMATUKH JIJIs1 pEeIICHUs] HAYUYHbIX U MPUKIIAIHBIX 3a/1a4.



[IpuoputeTHpIMH 1LETSIMH OOyudeHHUS MaTeMaThke B 5—9 Kiaccax SBISIOTCA:

dbopMupoBaHrE TEHTPATBHBIX MaTEMAaTUYECKUX TOHATHHA (YUCIIO, BETUYHHA,
reoMerpuyeckas ¢urypa, nepemMeHHasi, BEpOSITHOCTb, (QYHKIMA), O0OecreunBaronInuX
IIPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHus 00y4arOIINXCS;

noJiBeJIcHue OOy4YaromuXcsl Ha JOCTYMHOM [JIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMaTUKUA U OKPY’KaIOIIEro MUpa, MOHUMAaHWE MAaTeMAaTUKU KaK 4acTu
oO1el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW OO0ydarolmuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUM, KPUTUYHOCTH MBILIUICHHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKH;

(dopmupoBaHre (PYHKUMOHAIBHOW MAaTEMAaTHYECKOW TIpPaMOTHOCTU: YMEHHUSA
pacro3HaBaTh MPOSBICHUS MAaTEMaTUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX KU3HEHHBIX CUTyallMsX W MPU U3YYECHUU APYTUX y4EOHBIX MPEIMETOB,
MPOSIBJIICHHS] 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEeH, (GOpMyJIUpOBaTh HMX Ha S3bIKE
MaTeéMaTUKM W CO3JaBaTb MAaTE€MaTUYECKHE MOJENH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUid ammapaT Uil pelIeHUsT NPaKTUKO-OPUEHTHPOBAHHBIX — 3a]ad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJIYUYECHHBIEC PE3YJIbTATHI.

OcHOBHBIE TUHUH COJICPKAHMS IIPOTPAMMEI 1I0 MaTeMaTuke B 5—9 knaccax: «YUucna
U BBIUKCIEHUS», «AnreOpa» («Anredpanueckue BBIPAKECHUSN», «YPaBHEHUS U
HEpaBeHCTBAY), «DyHkUNY, «I"eomeTpus» («I'eomeTpruyeckue GUrypbl u UX CBOWCTBAY,
«3MepeHne TeoOMETPUYECKUX BEIWYUH»), «BeposTHOCT W cTaTucTuKa». JlaHHBIE
JIMHUYU PA3BUBAIOTCS IMapajuIeNbHO, KaXlas B COOTBETCTBUHM C COOCTBEHHOMW JIOTHKOM,
OJIHaKO HE HE3aBHCHMO OJIHA OT JPYTrOii, a B TECHOM KOHTAKTE ¥ B3aUMOJECHCTBUU.

ConeprxkaHue nMporpaMMbl 10 MaTeMaTUKe, paclpelesiCHHOE 10 rojlaM 00ydeHus,
CTPYKTYPHUPOBAHO TakKUM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, NPHHIIUITHAIBHBIM
BompocaMm  oOyyarouiecss — oOpallajiuCh  HEOJHOKPATHO,  4YTOObI  OBJAJCHHE
MaTeMaTUYECKUMU TMOHITUSMH W HaBBIKAMHU OCYIIECTBISUIOCH MOCIEAOBATEIBHO U
MOCTYINATEIbHO, C COOJIOJIEHUEM MPUHIUIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaTeMAaTHYECKUX MPEACTABICHUN O00yYarolmuxcs,
pacmpss ¥ yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTeMaTuka sBIsIeTCSl 00s3aTelIbHBIM yUeOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOmiero obpasoBanus. B 5-9 knmaccax maremaruka
TPAAUIIMOHHO U3Y4YaeTCs B paMKax CIEIYIONUX YUYEOHBIX KypCOB: B 5—6 Kj1accax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKJI0Yasi 3JIEMEHTbl CTATUCTUKU U
Teopun BeposaTHocTeil) u «['eomerpusi». Ilporpammoil Mo MaremMaTHKE BBOJUTCS
CaMOCTOATENbHBIN yueOHbIN Kypc « BepOSTHOCTh M CTATUCTHKAY.

OO6miee 4uCIO 4acoB, PEKOMEHJOBAHHBIX I M3Y4YEHUS MaTeMaTuku (0a30BbId
YPOBEHB) Ha yPOBHE OCHOBHOIO 001Ier0 oOpa3zoBaHusi, — 952 waca: B 5 kiacce —
170 gacoB (5 gacoB B Heeno), B 6 kinacce — 170 gacoB (5 4acoB B Helel0), B 7 Kiracce
— 204 yaca (6 yacoB B Hefeno), B 8 kinacce — 204 yaca (6 yacoB B Heflen0), B 9 kiacce —
204 vaca (6 yacoB B HEJICITIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

W3ydyenne mMaTeMaTuKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIIPABIICHO
Ha JIOCTH)KEHHE OOYYaloMMMUCS JMYHOCTHBIX, METalpeJIMETHBIX W MPEAMETHBIX
00pa3oBaTENFHBIX PE3YJIBTATOB OCBOCHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOGHUS  INpPOrpaMMbl 10  MaTE€MaTUKe
XapaKTEepU3yIOTCS:

1) maTpuoTHYecKOe BOCITUTAHME:

MPOSIBIECHUEM HWHTEpeca K MPOILIJIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MATEMATHUKOB M POCCUHCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATUX JIOCTHXKEHHMM B JPYTrUX HayKax U
MPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00513aHHOCTEN rpakJaHIHA U peaJu3alluu ero mnpas,
NPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaxX (YHKUMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYP, SIBJICHU, IPOLEAYpP IPAKIAHCKOro 001IecTBa (Hanpumep, BHIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXJEHHUIO OSTHYECKMX TMpOoOJeM, CBSI3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHHM HAyKd, OCO3HAHMEM BaXHOCTU MOPAJIbHO-3TUYECKUX
IPUHIUIIOB B I€SITEIIBHOCTH YUYCHOTIO;

3) Tpya0BO€ BOCTIMTAHUE:

YCTAaHOBKOM HA AKTHMBHOE YYacTHE B pPEUICHUM NPAKTUYECKHX  3a1ad
MaTE€MaTUYeCKOM  HalpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTM  MaTEMaTHYECKOIO
oOpa3oBaHMs Ha NPOTHKEHUH BCEH KU3HM I YCHEWHOW mpodeccuoHaabHOM
NESTEJIbBHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOECHUEM HHIUBUIYAIbHOW TPAEKTOPUU OOpa30BaHUS M >KU3HEHHBIX IJIAHOB
C YYCTOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIOCOOHOCTBIO K DMOLIMOHAJbHOMY W 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUH, pacCyXKICHUM, YMEHHIO BUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

OpHEHTAIEN B ICATETHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIIOBEKa, MPUPOABI U OOIIECTBA,
MOHUMaHUEM MaTEMaTHUECKON HAyKH Kak cepbl 4eT0BEUECKOM eI TeIbHOCTH, TAIOB
€€ Ppa3BUTHSA M 3HAYMMOCTH JUIS Pa3BUTHS LMBUJIM3AIMU, OBJIAJCHHEM SI3BIKOM
MaTeMaTUKH W MaTEMaTUYCCKON KyJIbTYPOH KaK CPEACTBOM IO3HAHHS MUPA,



OBJIaACHUCM HpOCTCﬁHIHMH HaBbIKaMH HCCHCI{OB&TCHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocmuTanue, GopMHpPOBaHWE  KYJbTYPbl  310pPOBbA W
IMOIMOHAJILHOTO 0JIArONOJyYns:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUYECKUE 3HAHUSI B HHTEPECaX CBOETO 3/I0POBbs,
BEJICHUS 3I0pOBOr0 00pas3a >KU3HU (3J0pOBOE MHUTaHHUE, COAJaHCUPOBAHHBIA PEXHUM
3aHATHUI U OT/bIXA, PETYJIApHas pu3nuecKas akTUBHOCTE), C(HOPMUPOBAHHOCTHIO HaBbIKA
pednekcun, MPU3HAHMEM CBOETO MpaBa Ha OMMOKY M TaKOro e IMpaBa JPyroro
YEJI0BEKa;

7) 3K0JI0THYECKOE BOCITUTAHME:

OpUEHTallMeld Ha MPUMEHEHHWE MAaTeMAaTHUYeCKHX 3HAHWM JUIsl peIIeHUs 3ajad
B 00JIaCTU COXPAaHHOCTU OKPYXAIOILEH CpeJibl, IJIAHUPOBAHUS TOCTYNKOB M OLEHKU UX
BO3MOXKHBIX TIOCJEACTBUM JJIi OKpYXKallled cpeabl, OCO3HaHHEM TIJI00aJIbHOrO
XapakTepa 3KOJOTMYECKUX MPOOIEM U MyTel UX pelIeHUS;

8) amanTanus K N3MEeHSIIOIIMMCS YCJIOBHSIM COMHATBLHON M IPUPOIHO¥ Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOIPENEICHHOCTH, IOBBILIEHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYI0 AESTENbHOCTb, B TOM YHCIIE YMEHHE
YUHUTBCSl Y APYTUX JIOAEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;

HE00XO0AMMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIie (POPMYIHPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YMCJIE pPaHEe HE U3BECTHBIX,
OCO3HaBaTh JNe(PULIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOC
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYALUIO, BOCIPUHMMATH CTPECCOBYIO
CUTYAIUIO KaK BbI30B, TPEOYIOUIHI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U IecTBUS, POPMYIUPOBATH U OLEHUBATH PUCKHU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe 0cBOSHUS IPOrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHust y oOyuarormerocsi OyayT chOpMHUpPOBAaHBI METANPEIMETHBIE PE3yJIbTaThI,
XapaKTEPHU3YIONTUECS OBJIAJICHUEM YHHUBEPCAIbHBIMHM ITO3HABATEILHBIMU JICHCTBHIMH,
YHUBEPCATHHBIMH  KOMMYHHUKATUBHBIMH  JICUCTBUSIMA ¥ YHHUBEPCAJIbHBIMHU
PETYISTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue aeiicTBHUA:

BBISIBIIATh M XAPAKTEPU30BATh CYLIECTBEHHBIC IMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUM, OTHONIEHUH MEXAY IMOHITHUSAMU, (POPMYIUPOBATH OIpeeICHUs
MOHSATUH, YCTaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KiIacCU(UKAlMA, OCHOBAHUS
J71s1 0000IIIEHUS ¥ CpaBHEHUS, KPUTEPHUH TIPOBOJIMMOTO aHAIN3a,

BOCIIPUHUMATh, (POPMYITHUPOBATH U IPEOOPA30BLIBATE CYK/ICHHUS: YTBEPAUTEIILHbBIE



Y OTpULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIIME, YCIOBHBIE;

BBIABJISITH MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IPOTUBOPEUMS
B (axTtax, [aHHBIX, HAOJIOJEHUSAX U YTBEPKIACHUIX, MpeuiaraTb KpPUTEPUU
JUISL BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUCHHUH, YMO3aKJIFOYEHUH 10 aHAJIOTUH;

pazOupaTh J10Ka3aTENbCTBA MATEMAaTUYECKUX YTBEpXKACHUN  (TpsMble U
OT MPOTUBHOIO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE  JIOKA3aTEIbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTpaMBaThb APIyMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPHPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHOCO0 peleHust yueOHON 3a1au (CpaBHHUBATh HECKOJBKO BAPUAHTOB
pelieHusi, BHIOMpaTh HanboJiee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO BBIJACIICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/ibCKUe 1eiiCTBUS:

WCITOJIB30BaTh  BOMPOCHI KaK HCCIIENOBATCIbCKHA HWHCTPYMEHT IO3HAHUS,
bopMyIUpOBaThH BOIIPOCHI, (PUKCUPYIOITUE MPOTUBOPEUUE, MPOOIIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (JOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HECJIOKHBIN SKCIIEPUMEHT,
HEeO0O0JIbIIIOE UCCIIEI0BAHKE 10 YCTAHOBJIECHUIO 0COOCHHOCTEN MaTeMaTUYeCKOro 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOO0i;

CaMOCTOSITeNIbHO  (popMynupoBaTh O00O0OIIEHUS W BBIBOJBI IO pe3yJibTaTaM
MIPOBEICHHOTO HAOJIONECHUS, UCCIEAOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX
pE3yIbTATOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIABUTATH
MIPEAIOJIOKEHHUS O €TO Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISIBJISIT ~ HEJIOCTATOYHOCTh W M30BITOYHOCTh ~ MHGOpPMAIMHM,  JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a]1a4H;

BbIOMpATh,  AHAJIM3UPOBaTh,  CHCTEMATU3UPOBaTh M UHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHUS;

BbIOMpaTh (popMmy npeacTaBiaeHUss HHGOPMAIIMU U WLTIOCTPUPOBATH pElIacMble
3aJjauM CXeMaMH, JuarpaMmmMamu, HHOU rpaduKoi U MX KOMOMHALUSAMU;

OLICHUBATh HAJCKHOCTh MHPOPMALIMK MO KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM
win c(HOpMyITHMPOBAHHBIM CaMOCTOSITENBHO.

KoMMyHUKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS:

BOCIIPUHUMATh U (HOPMYIHpPOBaTh CYKIEHUS B COOTBETCTBUU C YCJIOBHUAMH U
LEeIsIMU OOILIEHHUs, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110 XOAYy pPEIIEHUs 3a1a4l, KOMMEHTHPOBAaTh



MOJTyYEHHBIN pe3ysbTarT;

B XoJle OOCYXIeHMs 3a7aBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOHl TEMBI,
npoOJieMbl, pelaeMoil 3a/1a4uu, BHICKAa3bIBATh WICH, HAICJICHHBIE HA MOWUCK PEIICHHUS,
COIMOCTaBJSATh CBOM CYXICHHS C CYXICHUSMU JPYT'HX YYaCTHHKOB JIMAJIOTa,
OOHapyXHBaTh Pa3INUMUe U CXOJACTBO MO3UILIUN, B KOPPEKTHOU (hopme HopMyIHpOBaTh
pa3HoIIacusi, CBOM BO3PAKEHUS;

MPENCTaBIATh PE3yJbTaThl PEIICHUS 3aJauyd, OKCIIEPUMEHTa, HCCIEIOBaHMUS,
IpOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMar BBICTYIUIGHHS C YYCTOM 3ajad
NpEe3eHTAIH U 0COOEHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U MHANBHIYaIbHON paObOThI
IPU PEIICHUU YUYEeOHbIX MaTEMaTHUYECKHX 3a71a4;

NPUHUMATH 1€ COBMECTHOW JI€ATEIbHOCTH, IUTAHUPOBATH OPTAHU3AIMIO
COBMECTHOI paboThI, pacipeneisTh BUAbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yibTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYyHNOBbIX (opMax paboThl (0OCYyXkIeHHSA, OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMBI U APYTHE), BHIOIHATH CBOIO YaCTh pa0OTHI M KOOPIUHUPOBATH CBOU
JEHCTBUS ¢ JPYTMMHU YJ€HaMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMMA
OPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsitTuBHble YHHBepCaJbHbIe Yy4eOHbIE 1eMCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, aJlFOPUTM pEIIeHUs 3aJaud (WM ero 4acTb),
BBIOMpPATh CHOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTBHI PEUIEHUN C y4E€TOM
HOBOU MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJa/eTh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3ysbTara
pelIeHus MaTeMaTUYECKOM 3a/1auu;

OpeIBUAECTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHKHYTh MpU PELICHUU 3aJa4H,
BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX
OLLIMOOK, BBISIBIEHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa JAESITENIbHOCTU IOCTaBJICHHOW Ienu M
YCIIOBUSIM, OOBSICHATH MPUUYMHBI JOCTHKEHHS] WM HEJOCTHKEHHS LETH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 MAaTeMaTUKE TPEICTaBICHBI
0 To/1aM 00yYEeHUS B CICAYIONINX pa3fesiax MpOorpaMMbl B paMKaX OTACIBHBIX YICOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Maremaruka», B /-9 Kiaccax — KypcoB «Aureopay,
«I"eomeTpust», «BeposITHOCT U CTATUCTUKAY.



OEJAEPAJIBHAS PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TENSIMU OOyYEeHHs] MaTEeMaTUKe B 5—0 Kiaccax SBIISIFOTCA:
MpOoIoJDKEeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHUX TOHSATUN (YUCITIO,
BEeNIMYMHA, TreoMeTpuueckass (Qurypa), oOeclneunBarONMX MPEEMCTBEHHOCTh U

NEPCIEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUsl 00yYaIOIIUXCS;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEH OO0yuarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, HCCJIEAOBATEILCKUX YMEHUW, WHTEpeca K H3YUYEHUIO
MaTEeMaTHKH;

noJiBeIcHHe OOydYaronuxcsi Ha JIOCTYIIHOM /IS HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYIKAIOIIIETO MHPA;

dbopmupoBaHue (QPYHKIIMOHAIBHOW MAaTeMAaTHYECKOW TIpaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTe€MaTUYeCKHe€ OOBEKThl B PEAIbHBIX IKU3HEHHBIX CHUTyaIlUsX,
MPUMEHATH OCBOCHHBIC YMCHHS JJIsI PEIICHHS NPAKTUKO-OPUECHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATh TOJYUYCHHbIE PE3yJbTaThl M OIICHUBATh WX Ha COOTBETCTBHUE
IIPAKTUYECKON CUTYyaLUU.

OcHOBHBIE JUHUM COJACpPKAHMS Kypca MaTeMaTHKH B 5—6 Kiaccax —
apuMeTH4YecKas 1 reoMeTpruecKasi, KOTOpbIe Pa3BUBAIOTCS MMapajuIeNIbHO, KaxKas
B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJHAKO, HE HE3aBHCHUMO OJIHA OT JIPYTOH,
a B TGCHOM KOHTAaKTE W B3aUMOJACHCTBUHU. Takke B Kypce MaTEMaTHKH MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMH aJIreOphl U ONMKUCATEILHON CTATUCTUKHU.

Nzydyenne apudmeTHUecKoro maTepuana HAYMHACTCS CO CHCTEMaTHU3allud |
Pa3BUTHS 3HAHUN O HATYPAIbHBIX YHCIIAX, MOJYUYEHHBIX HAa YPOBHE HAYaIHLHOTO OOIIETO
oOpazoBanusi. I[Ipm 3TOM COBEpPIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U
dbopMHpOBaHHE HOBBIX TEOPETHMUYECKMX 3HAHUH  CoOUYeTaeTcs C  Pa3BUTHEM
BBIYUCIIUTENILHON KYJIBTYpbl, B YaCTHOCTH C OOYyYEHHMEM MPOCTECUIIUM MpUeMaM
NPUKAJIKA W OICHKU pPEe3yJbTaTOB BBIUMCICHUN. V3ydeHHWe HaTypallbHBIX YHCEI
MPOJI0JDKAeTCs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU MMOHATUSMH TEOPHUH JETHUMOCTH.

Hauvano n3yueHusi OOBIKHOBEHHBIX U IECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTO
MIEPBBII 3TAIl B OCBOEHUU JPOOEH, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEH B TTOJIHOM 00bEMeE

NPEIIIECTBYET H3yUEHHUIO ACCITUYHBIX IPOOeH, uTo 1eraecooOpa3Ho ¢ TOUKH 3pEHUs

JIOTUKY W3JI0’KEHUS YUCIOBOW JTMHUU, KOT 1A TIpaBuia ICUCTBHUM C IECATUIHBIMU
JIPOOSMHU MOYXHO OOOCHOBATh YK€ M3BECTHBIMHU aJITOPUTMaMH BBITIOJIHCHHSI TCHCTBUI
C OOBIKHOBEHHBIMU APOOSMU. 3HAKOMCTBO C IECATUYHBIMU IPOOSIMHU PACIITUPUT
BO3MOYKHOCTH JIJIsl MOHUMaHUsl 00y4aloMMUCS MPUKIIATHOTO MPUMEHEHUST HOBOM
3aMuCH MPU M3YYCHUH JPYTUX TMPEAMETOB W TPH MPAKTUYECKOM HCIOJIb30BAHUMU.
K 6 knaccy oTHeceH BTOpOH ATan B U3y4EHHUH JIpoOeH, T/ie TPOUCXOAUT
COBEPILIEHCTBOBAHKME HABBIKOB CPABHEHUS U MPe0oOpa3oBaHus ApoOeii, 0CBOEHUE HOBBIX
BBIYMCIIUTEILHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYMCIICHHUA, B TOM YHUCIIE
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3HAYCHUH BBIPAXKECHUM, COAEpXKAIUX U OOBIKHOBEHHBIC, W JECATHUHBIE ApoOH,
YCTaHOBJICHHE CBS3€M MEX1y HUMH, PACCMOTPEHHE MPUEMOB PELIECHUS 3aa4 Ha IpOOu.
B Hauane 6 kiacca mpoOMCXOJIUT 3HAKOMCTBO C MOHSTUEM ITPOLICHTA.

OCOOEHHOCTBIO N3YyUEHUS MTOJIOKUTENLHBIX U OTPULIATENTLHBIX YUCEN SABISIETCS TO, YTO
OHU TaK»e MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TarnoB. B 6 knacce B Havasne u3yueHus
TeMbl «IloJ0KuTeNbHBIE U OTpULIATENIbHBIE YKCIIay BhlAeNsseTcs noarema «llemnbie uncnay,
B paMKax KOTOpOM 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHUCIAMU M JEHCTBHUSIMHU
C MOJIO’KUTENTLHBIMU ¥ OTPULIATENIbHBIMU YHCIIAMH POUCXOANT HA OCHOBE COAEPKATEIILHOTO
MOJIX0/1a. DTO MO3BOJISIET Ha JOCTYITHOM YPOBHE TO3HAKOMUTH 00YYAIOIIUXCS TPAKTUYECKH
CO BCEMH OCHOBHBIMHU TMOHATHSIMU TEMBI, B TOM YHUCJIE M C MPABUIAMH 3HAKOB
MIPY BBITIOJTHEHUN apuMETUYECKUX JIeHCTBU. V3ydeHue palnoHaIbHBIX YUCET Ha TOM He
3aKOHYMTCS, a OYJIET MPOI0JKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOyueHWM pEHMICHUIO TEKCTOBBIX 3aJad B 5—6 Kjaccax HCHOIB3YIOTCS
apudmernyeckue npuemsl pernerus. [Ipu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPHUBAIOTCS TEKCTOBBIE 337a4X CIEAYIOIINX BUIOB: 3a/1a4d Ha IBUYKEHUE,
Ha YacTH, HA MTOKYIKH, Ha pa0OTy U IPOU3BOAUTEILHOCTh, HA MPOLEHTHI, HA OTHOLIECHUS
u nponopuuu. OOyyaromuecss 3HaKOMSTCS ¢ NMpUEMaMH pelIeHus 3ajad rnepedopomM
BO3MOYKHBIX BapHaHTOB, y4aTcsi paboTaTh ¢ MHQOpMaUuen, NpeacTaBIeHHON B popme
TaOJIUI WU JUarpaMM.

B mporpamme yueOHoro kypca «MaTemaruka» NpeaycMOTPEHO (popMHpOBaHHE
MPOIEIEBTUUECKUX alreOpandyeckux MNpeacTaBieHUM. bykBa Kak CHUMBOJI HEKOTOPOIO
Yyycia B 3aBUCHMOCTM OT MAaTeMaTHYECKOrO KOHTEKCTa BBOJUTCA IOCTEIEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJIB3YETCS MPEXKIAE BCEro sl 3aluch OOUIuX
YTBEPKJIECHUHN U TIPETIOKEHUN, (POPMYJI, B YACTHOCTH JIJIsl BBIYUCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEISH YHCIIA.

B nmporpamme yueOHOoro kypca «Maremarukay TMpeAcTaBieHa HarjsgHas
reoMeTpus, HamnpaBlieHHas Ha Pa3BUTHE OOpPA3HOIO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM ATall B U3YYEHUH T'€OMETPUH,
KOTOpPBIA  OCYIIECTBIISIETCA HA  HAIVAJHO-IIPAKTUYECKOM  YPOBHE,  ONUPAETCS
Ha HarjdsaHO-00pa3HOE MBIIUICHHE OOydarmuxcs. bomblias poiab  OTBOIUTCS
NPAKTHYECKON JEeSTeIbHOCTH, ONBITY, SKCIEPUMEHTY, MojennpoBanuio. OOydarommuecs
3HAKOMSITCSL C TE€OMETPUUYECKUMU (UTypaMU Ha IJIOCKOCTH U B IMPOCTPAHCTBE, C UX
MPOCTEUITUMU  KOHPUTYpaAIMsAMH, Yy4yaTcsi wu300paxkaTh HMX HAa HEJIMHOBAHHOW W
KJIeT4aToi Oymare, pacCMaTpuBaIOT WX MPOCTEHINE CBOMCTBA. B mporiecce n3ydeHus
HarJISIHOM T€OMETPUM 3HAHUA, MOJyYeHHbIE 00yYarolMMHUCA HAa ypOBHE HAYaJbHOIO
o011ero o0pa3oBaHus, CUCTEMATU3UPYIOTCS I PACITUPSIFOTCA.

CornacHo y4yeOHOMY IJIaHY B 5—6 Kjlaccax M3y4yaeTcs MHTETPUPOBAHHBIN MTPEAMET
«MaremaTuka», KOTOPBIA BKIIOYACT apU(PMETHUECKH MaTepual U HarasaHYyIo
TE€OMETPHIO, @ TaKXkKe IMPOIEAECBTUUECKIE CBEICHUS M3 alreOpbl, JIEMEHTHI JIOTUKH U
Hayayia OMMcaTeIbHOM CTaTUCTUKH.

OOGriee ynCI0 4YacoB, PEKOMEHIOBAHHBIX JIJIsi M3y4YeHUs MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 yacos (5 yacoB B Heaenio), B 6 kiacce — 170 yacos (5 yacoB B Heelo).
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COAEPKAHUE OBYUYEHUA
5 KVIACC

HarypaabHble YuciIa U HYJIb

Hatypanbnoe wumcno. Psa nHartypampueix uwmcen. Ywucno 0. WMzobpaxenue
HaTYpaJIbHBIX YHCEJ TOUKAaMU Ha KOOPIUHATHOMN (YMCIOBOI) MPSIMOU.

Ilo3nnnoHHass cucTemMa CUMCIEHMs. PuMmckas Hymepanmuss Kak — IIpUMeEp
HEIO3ULIMOHHON CUCTEMBI CUYMCIICHHUSI. [{ecaThuHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJI, CPABHEHUE HATYpPaJbHBIX YHCEN C HYJIEM.
CrniocoObl cpaBHeHMsI. OKpyTJIEHHE HATypaIbHbIX YHCE]L.

CrnoxxeHre HaTypajdbHBIX YMCEN, CBOMCTBO HYJIA MPU CI0KEHUHU. BbrunTanue kak
neiicTBre, 00paTHOE CIIOKEHHUIO. Y MHOKEHUE HATypaJbHBIX YMCEJI, CBOMCTBA HYJS U
eIMHULBI TpU yMHOXeHuU. [leneHne kak JeilcTBUE, O0OpaTHOE YMHOXKEHHIO.
KomnoHeHTs! fneiicTBuil, cBA3b Mexay HuMU. [IpoBepka pesynbraTa apupMeTu4ecKoro
nevictBus. IlepeMecTUTENbHOE M COUYETATEIIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS H
YMHOKEHHSI, pacIpeIeITEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB Al 00O3HAUEHUST HEU3BECTHOIO KOMIIOHEHTAa M 3aIlUCU
CBOMCTB apu(PMETUUECKUX TCHUCTBUIA.

Jlenutenu U KpaTHbIE YHCIIA, pa3I0KEHUE HA MHOKUTENHU. [IpocThie U cocTaBHbIE
yucna. [Ipuznaku gemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

Crenenb ¢ HaTypaJIbHBIM ITOKa3aTeseM. 3aluch YUCa B BUAE CYMMbl pa3psiaHbIX
CJIaracMbIX.

UucnoBoe BbrIpak€HHE. BhIYMCIEHUE 3HAYEHUM YHCIIOBBIX BBIPAKEHUH, MOPSIOK
BBINIOJIHEHUS JIecTBUM. Vcnonb30BaHWEe MNpH BBIUMCICHUSX MEPEMECTUTENIBHOIO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOXKEHMSI, PACIPEIECIUTEIBHOTIO
CBOMCTBA YMHOKECHHUSI.

Jpodu
[IpencraBienure o ApoOU Kak CrocoOe 3amucu 4yacTu BeauduHbl. OOBIKHOBEHHBIC

npobu. IlpaBwibHbIE U HempaBuibHbIE ApoOu. CmemraHHas ApoOb, MPEIACTaBICHUE
CMEIIaHHOW JpOoOu B BHUJC HEMPABWIBLHON NpoOM M BBIJEICHHUE 1O YacTH Yucia
W3 HemnpaBwiIbHOW apobu. M3oOpaxkeHue apoOel ToukaMHd Ha YHUCIOBOW MPSIMOM.
OcHoBHoe cBoiicTBO apodu. Cokparenue apob6eit. [IpuBenenue apobu K HOBOMY
3HaMmeHateno. CpaBHEeHUE APOOECH.

CrnoxeHue MW BbBIUMTAHHE ApoOed. YMHOXKEHHWE U JeJieHue Jpo0eil, B3auMHO-
oOpatHble Apobu. HaxoxaeHre yacTu 1esI0To U IEJI0ro Mo €ro YacTH.

Jlecatuunas 3amuck Japobeit. IlpeacrtaBineHue npecATUYHOM ApoOW B BUJIE
OOBIKHOBEHHOM. M300pakeHue NECATUYHBIX ApoOed TOUuKaMu Ha YUCIIOBOM MPSMOM.
CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckre NEUCTBUS C JACCATUYHBIMU Ipo0sMU. OKpyIiIeHUE NeCATUYHBIX
TpoOeii.
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Pelenue TeKCTOBBIX 3aa4

Pemenne TeKCTOBBIX 3a7a4 apuMETHUECKUM CcrocoOoMm. Pemenne mormueckux
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcrosnb3oBaHue
IIPU PEIICHUU 3a/1a49 TaOJIUIl U CXEM.

Pemenune 3anau, comepkanmx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EJWHMIIBI HM3MEpPEHMS: MacCChl,
00bEMa, 1IeHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXKAY CAUHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemenne ocHOBHBIX 3aj1a4 Ha IPOOH.

[Ipencrapienne 1aHHBIX B BUE TaOJIUII, CTOIOYATHIX THArPaMM.

Harnsanas reomerpust

Harnsnnaele npencraBieHrus o purypax Ha IUIOCKOCTH: TOYKA, MpsAMasi, OTPE30K,
JIyd, YTOJI, IOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. YT0u1. [IpsSMON, OCTpBhIi, TyIION
Y Pa3BEPHYTHIN YIJIBL.

JUIMHa OTpe3Kka, METPUYECKME €IWHULBI JUIMHBL [[nMHa JIOMaHOMH, NepuMeTp
MHOI'OYTOJIbHUKA. MI3MepeHne u moCTpOEHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpenctaBieHuss o (Gurypax Ha IUIOCKOCTU:  MHOTOYTOJIBHHK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxenne @uryp, B TOM uHciie Ha kietdarod Oymare. Iloctpoenue
KoH(Urypaimii u3 gyacteit npsiMoit, OKpy>KHOCTH Ha HEJTMHOBAaHHOM U KJIE€T4aTol Oymare.
Hcnonp30BaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaAPATA.

[Tnomans OpsIMOYTOJIbHUKA u MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSAMOYTOJIBHUKOB, B TOM 4YHCJE (PUTYp, M300paXECHHBIX Ha KJIETYaTOM Oymare.
EnuHuIe n3amMepenus miomaim.

Harnsinaele mpencTaBiieHHs] O MPOCTPAHCTBEHHBIX (UTypax: MNPSMOYTOJIbHBIN
napajuienenunesn, Kyo, MHOrorpanHuku. M3o0paxeHne npocTelimux MHOTOIpaHHUKOB.
Pa3BepTku kyOa u napamnenenunena. Co3ianue Mojeneil MHOTOTpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaTEPUATIOB).

O6beM NpsMOYTOJILHOTO Mapajuienenunena, kyoa. Enunuiis usmepenus oobema.

6 KJIACC

HarypaJjbHble unciia

ApudpmeTrnueckue JIEHCTBUS C MHOTO3HAYHBIMU HATypajbHBIMU YHCIIAMHU.
YucnoBble BbIpaKEHUA, MOPSAOK JAEUCTBUM, MCIOJb30BaHUEe CKOOOK. Mcmonb3oBaHue
IIPY BBIYUCIICHUSAX NEPEMECTUTEIIBHOTO M COYETATEJIbHOIO CBOMCTB CIIOKEHUSA U
YMHOKEHHUSI, PACIPEAECIUTEIBHOIO CBOMCTBA YyMHOXKEHHUs. OKpYyrieHUE HaTypaJbHbIX
qucel.

JlenuTenu n KpaTHbIE Yncia, HauOONbIINK OOIIMI JeNUTeNb U HauMEHbIIee ol11ee
KpaTHoe. [IeIuMOoCTh CyMMBI U ITPOU3BEACHUA. JleneHue ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHas1 Npo0b, OCHOBHOE CBOWMCTBO JApOOW, COKpAIIeHHE ApOOCH.

CpaBHeHUe W ynopsaouMBaHue npoOei. Pemienuwe 3amay Ha HaXOXKIEHUE YaCTU
OT 1EJIOTO U LEeJIoro mo ero yactu. J[poOHOe 4Yuciao Kak pe3yabTaT JCJICHHUS.
[IpencraBnenne necAITHUHON APOOM B BHJEC OOBIKHOBEHHOW IpoOM W BO3MOYKHOCTH
Mpe/CTaBlICHUs] OOBIKHOBEHHOW ApOOM B BUJE HAecITHUUHON. [lecsTuuHbie ApoOH U
MeTpUYecKas cucreMa mMep. ApupMeTHdyecKue IEHCTBUS U YHUCIIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMH U JICCATUIHBIMU TPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OTHoIeHuH. Macitad, nponopius. [Ipumenenue
IIPOTIOPLIAN MPH PEIICHUH 3aa4.

[Touarne npoueHTta. BeruncieHue MpoleHTa OT BEIWYMHBI M BEIUYUHBI 1O €€
IOPOLEHTY. BpIpakeHHEe MpPOLEHTOB JECATUYHBIMU ApoOsimu. Pemenue 3amau
Ha IIPOLICHTHI. BpIpakeHNnEe OTHOLIEHUS BEJINYMH B MIPOLIEHTAX.

IHosno:xkuTENbHBIE U OTPULATEIbHBIC YHCJIA

[TonoxurensHble W OTpULATENbHBIE yucna. Llenple yucna. Moapyne dwucia,
reOMETPUYECKAsi UHTEPIPETALMS MOy I yncia. M300pakeHre ynces Ha KOOPIUHATHON
npsimoi. YwucnoBble npomexyTku. CpaBHeHUE yucesl. ApUpMETHYECKHUE AEeUCTBUSA
C MOJIOKUTEIBHBIMU ¥ OTPULIATEIbHBIMH YU CIIAMU.

[IpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopAauHaThl TOYKH
Ha IJIOCKOCTH, abciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpJIMHATHON
MJIOCKOCTH.

BykBeHHBbIE BbIPAaKEHUS

[IpumeHnenne OyKB AJi1 3alMCH MAaTEMaTHYECKUX BBIPAKEHUN W TMPEIJIOKEHUH.
CpoiictBa apudmMeTHUecKUX JeWCTBUH. DyKBEHHbIE BBIPAXKEHUS U  YHCIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, GopMysbl MEPUMETpa U IUIOHIAAM MPSMOYTOJIbHHMKA, KBajJpaTa, oO0bema
napajienenuneaa u Kyoa.

Penienye TekcTOBBIX 33124

Pemenne TekcTOBBIX 3ada4 apudMETHYSCKUM crocoOoM. PereHue ormdeckux
3aa4. Pemenne 3ama4 nepebopoM BCeX BO3MOKHBIX BApHAHTOB.

Pewrenue 3agau, cogepxaimx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEIIMYUHBI: CKOPOCTb,
BpEMsl, PaCCTOSTHUE, IIeHA, KOJTMYECTBO, CTOUMOCTb, ITPOM3BOIUTEILHOCTD, BpEeMs, 00hEM
paboTel. EquHUIBI M3MEPEHUsS: MAacChl, CTOMMOCTH, PACCTOSHHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXAY AMHUIIAMU U3MEPECHUS KAXJ0N BETUYUHBI.

Pemrenue 3amay, CBA3aHHBIX C OTHOIIEHHUEM, MPOMOPIHOHAIBHOCTHIO BEJIWYHH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TIpUKUAKA, OKpyryeHue pesyibrata. CocTaBieHue OyKBEHHBIX
BBIPAKECHUH I10 YCJIOBHIO 3a/1a4H.

[IpencraBienre JaHHBIX € MOMOIIBK Tabmuiy W guarpamMm. Crosbuartbie
JAArpaMMBbl: YTEHUE U IOCTPOEHUE. UTEHHE KPYTrOBBIX AUATPAMM.
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Harnsanas reomerpust

Harnsaguele npencraBieHus o (purypax Ha IUIOCKOCTU: TOYKa, MpsAMas, OTPE3OK,
Jqyd, YroJi, JIOMaHasi, MHOTOYTOJIbHHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3anMHOe pacronoxeHue ABYX NPSMbIX Ha IJIOCKOCTH, MapajuieidbHbIE MPSMBIE,
NEPIEHIUKYIISIpHBIE TpsiMble. MI3MepeHne paccTOsTHUI: MEXTy ABYMsI TOUYKaMHU, OT TOYKH
710 IPSIMOM, IJIMHA MapIlIpyTa Ha KBaAPATHOM CETKE.

WN3mepeHre © TOCTPOCHHE YIVIOB C TIOMOLIBIO TpaHCIoOpTHpa. Bumiel
TPEYTOJIbHUKOB: OCTPOYIOJIbHBIN, MIPSIMOYTOJIbHBIN, TYIIOYTOJbHBINA, PaBHOOEAPEHHBIN,
PaBHOCTOPOHHUI. YeThIpEXYTOJIbHUK, IPUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTOJIbHUK,
KBaJpaT: HCIOJIb30BaHUE CBOWCTB CTOPOH, YIVIOB, JuaroHaneu. I3oOpaxeHue
F€OMETPUYECKUX (UTyp Ha HEIMHOBAHHON OyMare ¢ UCIHOJIb30BaHUEM LHUPKYJIS,
JUHEWKH, YroJabHUKa, TpaHcnopTupa. [loctpoenus Ha kieTuaToi Oymare.

[lepumerp MHoroyronbHuka. IloHstre miomaan GUrypbl, €IUHULBI U3MEPEHUS
wiowaan. [pubnmxeéHnoe u3MepeHue miomaad Guryp, B TOM 4HUCII€ Ha KBaJIpaTHOU
cetke. [ IpubnmxeHHOE U3MEpEeHHe JIIMHBI OKPY>KHOCTH, IIIOIIAIA Kpyra.

CumMmeTpus: HEeHTpalbHasA, OCEBas U 36pKAJIbHASI CAMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

HarnsanHele npeactaBieHus 0 IpOCTPAaHCTBEHHBIX (PUTypax: napajiesenune, Kyo,
npusMa, NupaMuaa, KOHyC, HUIMHAP, map u cdepa. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. IIpumepsl pa3BepTOK MHOTOTPaHHUKOB, LIMJIMHpA U KoHyca. Co3nanue Mojenei
NPOCTPAHCTBEHHBIX PUTyp (U3 Oymaru, NpoBOJIOKH, IUTACTUIIMHA U APYTUX MATEpUATIOB).

[Tousatne oObeMa, enuHUIBI H3MepeHus oO0bema. OOBEM NPSIMOYTOJIBLHOTO
napajienenunena, Kyoa.

HPEAMETHBIE PE3YJIBTATDI

[IpeameTHbIe peE3ysNbTaThl OCBOEHUS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOy4eHus B 5 Kjacce:

Yuciaa u BbIYUCTICHUS

[ToHumaTh U TPaBUIBLHO YIOTPEOJSITh TEPMUHBI, CBS3aHHBIE C HATypaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh U YNOPSAJIOYMBATH HATYpaJIbHbIC YUCJIA, CPABHUBATh B MPOCTEUIINX
Cly4asix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

CoOTHOCUTDH TOUYKY Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMON C COOTBETCTBYIOIIUM €
YUCJIOM U U300pakaTh HATypaJibHbIC YHMCJIa TOYKAMH Ha KOOPAMHATHON (YHCIIOBOM)
IIPSIMOM.

Boinonuate  apudmernueckue  EWCTBHSL ¢ HATYypallbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B MPOCTEHIINX CIyUasiX.

BrINonHATE IPOBEPKY, NPUKUJIKY PE3YJIbTaTa BEIYMCIECHUN.

OKpyrisTh HaTypajabHbIE YHCIIA.
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Pemenue TeKCTOBBIX 32124

Pemarp TekcToBble 3amauu  apuMETUYECKUM CHOCOOOM M €  IOMOUIBIO
OpPTraHM30BAHHOTO KOHEYHOTO 1epedopa BceX BOZMOKHBIX BAPUAHTOB.

Pewate 3amaum, coaepskamye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBL: CKOPOCTD,
BpEMSsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaOJUIbI, 0003HAYEHUS NPHU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMH E€AMHULAMH W3MEPEHUS: LIEHBI, MAacChl, PACCTOSHUA,
BPEMEHM, CKOPOCTH, BBIPAYKATh OJJHU €IMHUILbI BETUUYHUHBI UEPE3 IPYTHE.

W3Bnekatp, aHaIUM3UpOBaTh, OLICHUBaTh HWHGMOpPMALUIO, MPEACTABICHHYIO
B Ta0Jule, Ha CTOJOYATON JuarpaMme, MHTEPHPETUPOBATh MPEACTABICHHBIE JTAHHBIE,
WCITIOJIB30BAaTh JAHHBIC ITPU PEILECHUU 3a/1a4.

Harasgnasi reomerpus

[Tos1b30BaTHCSA TEOMETPUUECKUMHU MMOHATUAMU: TOUKA, IPsIMasi, OTPE30K, JIyd, YIo,
MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYXKAIOMIETO MHUpa, HUMEIMMX (Qopmy
M3YUYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYKO C YIJIJaMHU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMU: YroJj, BEpIUIMHA, CTOPOHA, TUArOHAJIb, C OKPYKHOCTBIO: paaunyc,
JAAMETP, UEHTP.

N300pakath M3ydeHHbIE TeOMETpUUYECKre (GUTyphl HA HETMHOBAHHOW U KJIETYATOM
Oymare ¢ MOMOIUIBIO LIUPKYJISI U JTMHEHKH.

Haxonute mIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C TMOMOIIBIO
JIMHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JNIMHBI; CTPOUTH OKPYKHOCTh 338JITaHHOTO painyca.

Hcnonb30BaTh CBOWMCTBAa CTOPOH M YTIJIOB MPAMOYTOJbHUKA, KBaapara IJId HX
ITOCTPOEHHUS, BBIUUCIIEHHUS TUIOLIAN U IIEPUMETPA.

Beluucnsate mepumeTp ©  IUIOMIANb KBajpaTa, MPSAMOYTOJIbHUKA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YHCIIE (PUTYP, N300pKEHHBIX Ha KJIETYATOM
Oymare.

[Tosnb30BaThCA OCHOBHBIMH METPUYECKUMHU E€IWHULIAMHU W3MEPEHUS UJIMHBIL,
IJIOIA; BBIPAXKaTh OJJHU €IVMHULIBI BEJIMYUHBI YEPE3 IPyTHE.

Pacnio3naBate mapamienenunes,, KyO, HCIOJIb30BaTh TEPMHUHOJOTUIO: BEPIITUHA,
pedpo rpaHb, U3MEPEHHUs, HAXOUTh U3MEPEHHUS Mapajuleienuiea, Kyoa.

Boruucnate 00beM  KyOa, mapajuienenuiiena Mo 3aJaHHbIM — M3MEPEHUSM,
MOJI30BATHCS SAMHUIIAMU U3MEPEHUS 00BEMa.

PemaTe HecmoxkHblE 3a1auM HAa HU3MEPEHUE T'€OMETPUYECKHUX  BEJIMYHMH
B ITPAKTUYECKUX CUTyaLUSX.
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[IpenMeTHbIe pE3yabTaTBl OCBOCHHS IPOIPaMMBI y4eOHOro Kypca K KOHILY
oOydeHwus B 6 KJacce:

Yuciia 1 BLIYUCICHUSA

3HaTh W TOHHUMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3JUYHBIMU BHJAMHU 4YHUCET U
croco0aMu UX 3alucH, NEPEeXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (POpMBI 3amucu
YHUCIIa K APYTOH.

CpaBHHUBATh U YIIOPSAJOYUBATH LIEJIbIC YMCIA, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
CpPaBHHBATh YMCJIa OJJHOTO U PA3HBIX 3HAKOB.

BrimonHsaTe, coueTast yCTHBIE  MUCbMEHHBIE IPUEMBI, apu(MeTHUeCKUE AeHCTBUA
C HaTypaJbHBIMU W IIEJIBIMM YHCJIaMU, OOBIKHOBEHHBIMH U JAECATUYHBIMU JPOOSMHU,
ITOJIO’KATEIIBHBIMYA M OTPULIATEIIbHBIMU YU CIIAMM.

BprunciATe 3HaYEHHsI YMUCIIOBBIX BBIPAXKCHUH, BBIIOIHATH NPUKUAKY U OLICHKY
pe3ynbTara BBIYMCICHUM, BBINOJHATH NpeoOpa3oBaHUs  YHUCIOBBIX  BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(METUUYECKUX JICUCTBUI.

COOTHOCHTH TOUKY Ha KOOPJIMHATHON MPSAMON C COOTBETCTBYIOIIMM €l YHCIIOM U
n300paxaTh YMclia TOYKaMU Ha KOOPIAUHATHOM NPSAMOM, HAXOJUTh MOYJIb YHCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAUHATAMH J3TOU
TOYKH.

OKpyTJIsTh LeNble YUCia U JeCATUYHBIE JPOOH, HAXOAUTh MPUOIMKEHUS YUCEN.

YucsoBbie M OyKBEHHbIE BHIPAKCHUSA

[lonumars u ynoTpeOsTh TEPMUHBI, CBA3aHHBIE C 3AMUCBhI0 CTENEHM 4YHCIA,
HaxXOJUTh KBaJpaT M KyO 4YHCIA, BBIYUCISATH 3HAUYEHHS] YHUCIOBBIX BBIPAXKEHUH,
COJIEpIKAILINX CTEIICHH.

[Tonp30BaThCAd NMpU3HAKAMU JAECIMMOCTH, PACKIAAbIBaTh HATypaJbHBIE YHCIIA
Ha IIPOCThIE MHOKHUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIISTH IPONOPIIUU U OTHOILLICHUS.

Hcnonb3oBath OykBbl [jIsi O0O3HAUEHHs 4YHCENl MPHU 3aMUCH MaTeMaTUYECKUX
BBIPOKEHUM, COCTABIIATh OYKBEHHbBIE BBIpAXEHUS U (DOPMYIIbI, HAXOJIWUTh 3HAYEHUS
OYKBEHHBIX BBIPQ)KEHUI, OCYILIECTBIISS HEOOXO0IMMBbIE TIOJICTAHOBKH U MMpeoOpa30oBaHMUsL.

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenieHnne TeKCTOBBIX 3324

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 334K apU(PMETHUECKUM CIIOCOOOM.

Pemartp 3amaun, cBsi3aHHBIC C OTHOIIEHHEM, MPOTOPIIMOHATIHHOCTHIO BEIMYUH,
IPOLIEHTaMHU, PelliaTh TPU OCHOBHBIE 33/1a4d Ha JPOOH U MPOLIEHTHI.

Pematsp 3amaun, copeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIUYUHBI: CKOPOCTD,
BpeMsi, PAacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCTbH, MPOU3BOAUTEIBHOCTH, BpPEMS,
o0beMa pPabOThI, UCHONB3Ys apuUPMETHUYECKHE MACUCTBUS, OLEHKY, MPUKUAKY,
MO0JIb30BaThCS €AMHUIIAMU N3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

CocTaBnaTh OyKBEHHbIE BBIPAKEHUS IO YCIOBHIO 3a/1a4H.
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W3Bnekats nHPOpMAIINIO, TIPECTABICHHYIO B Ta0IMIIAaX, HA IMHEHHOW, CTON0YaTON
WIM KpYyroBOM  JuarpaMMax, HHTEpPHPETUPOBATh  MPEACTaBICHHbIC JaHHEBIC,
UCITIOJIb30BAaTh JAHHBIE ITPU PEIIECHUU 3a/1a4.

[IpencraBnsaTe uWH(OpPMALMIO C TOMOINBIO TaOMUI, JUHEHMHOW M CTOJIOYATOU
yarpamm.

Harasignas reomerpus

[IpuBoauTh mnpuUMeEpsl OOBEKTOB OKPYKAIOMIETO MHPA, HMEIOMHX (opMy
U3YYCHHBIX T€OMETPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI paBHBIX
U CHMMETPUYHBIX (pUryp.

N300paxxaTh ¢ MOMONIbIO HUPKYJIS, JIUHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4yaTo OyMare M3y4yeHHbIE IUIOCKHE T'€OMETpUYecKue (QUrypbl M KOH(UTypaluH,
CUMMETPUYHBIE PUTYDBI.

[Tos1b30BaTbCA TEOMETPUUYECKUMHU MOHSATHSAMHU: PaBEHCTBO (UTYp, CUMMETpUS,
WCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPHUEN: OCh CUMMETPHH, LIEHTP
CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbL
3aJIaHHOM BEJIMYMHBL, IOJb30BAThCS NPHU PEUICHUU 3a1ad I'palyCHOM MEpPOH YIJIOB,
pacno3HaBaTh Ha YEPTEkKaAX OCTPbIN, IPSIMOW, PA3BEPHYTHIA U TYTOW YTJIBI.

BbluucnsaTe  JUIMHY  JIOMAHOH, TIEPUMETP MHOTOYTOJIbHUKA, I0JIb30BATHCS
EAVHUIIAMU W3MEPEHMS JUIMHBI, BbIpaXKaThb OJHM E€IUHULBI U3MEPEHHUs JJIMHBI 4Yepe3
JpyTHe.

Haxonutb, HCMONB3ysh YEPTEIKHBIE WHCTPYMEHTBI, PACCTOSIHUS: MEXKIY JABYMS
TOYKaMH, OT TOYKH JI0 NPSAMOM, JJINHY ITyTH Ha KBAIPATHOM CETKE.

BoruucnsaTe miomaae GUryp, COCTaBJI€HHbBIX U3 MPSMOYTOJIBHUKOB, UCIOJIb30BATh
pazOueHre Ha  OPSIMOYTOJbHMKM, Ha  paBHble  (QUIYpbl,  JIOCTpauBaHUE
70 TIPSMOYTOJIbHUKA, TOJIb30BaThCsi OCHOBHBIMU E€AMHUIAMH HM3MEpPEHHUs IUIOIAIH,
BBIPAKATh OJHU €IMHULIBI U3MEPEHUS IJIOMIAIU Yepe3 IpyTrHe.

PacrioznaBaTh Ha MOJENSIX U M300paXEHUAX NUPAMUIY, KOHYC, LMJIMHJIp,
UCIT0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKUHA, peOpO, TPaHb, OCHOBAaHUE, PA3BEPTKA.

N300paxats Ha KJ1eT4aToi Oymare NpsiMOYTOJIbHbIN apaijIesIenuIIe]I.

Boluucisate 00bEM  NPSIMOYTOJIBHOTO MapajuleNienuiena, Kyda, MoJIb30BaThCA
OCHOBHBIMHU €IUHULIAMU U3MEPEHUS 00BEMA;

Pemate HecnoXHbIE 3aJaud  Ha HaXOXACHUE TE€OMETPUYECKUX BEJIMYMH
B IPAKTUYECKUX CUTYALHSIX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIACC
HanmenoBanue pasaena |KonnuectBo OcHoBHOE OCHOBHBIE BUJIBI JI€ATEIBHOCTH 00YYaIOIIUXCS
(TembI) Kypca 4acoB coJIepKaHue
HatypanbHble uncna. 43 Hecsatuunas YuraTth, 32alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIE YHCIIA;

JlelicTBHS C HATYpAJIbHBIMU
YHCIIAMU

CUCTEMA CUUCIICHUS.
Psn matypanbHbIX
quced.
Harypanbhsiii psn.
Yuco 0.
Harypanbnsbie uncna
Ha KOOPAUHATHOM
IIPSIMOM.
CpaBheHue,
OKpYTJICHHE

HATypPAJIbHBIX YHCEIL.

Apudmernueckue
JICUCTBUS

C HATypaJbHBIMU
yuciiamu. CBoiicTBa
HYJISI IPU CJIOKEHU U
U YMHOKEHUU,
CBOMCTBA €IUHUIIBI
IIPY YMHOKEHUHU.

npenIaraTb 1 00CyKAaTh ClOCO0BI yIIOPSI0UMBAHUS YHCEIL.
H300paxkaTh KOOPAMHATHYIO NPSAMYIO, 0TMEYATh YUCIIa
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBOMCTBAa HATYpaIbHOTO psiaa, uncen 0 u 1
IIPU CJIO)KEHUHU U YMHOKCHHH.

Hcnoab3oBaTh NPaBUIIO OKPYIJIEHUS HATYPAJIBHBIX YUCEN.
BoinosHATHL apuMeTnyecKre 1eHCTBUSA C HATyPAIbHBIMU
YUCJIAMU, BBIYUCIATHh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM

CO CKOOKamM U 0e3 CKOOOK.

3anuceIBaTH NPOU3BEICHNE B BUJE CTCIICHH, YUTATh
CTENEHU, HCIO0JIb30BaTh TEPMUHOJIOTHI0 (OCHOBaHUE,
MO0KAa3aTellb), BbIYUCIASATH 3HAYEHUS CTEIICHEN.

BbINOJIHATH NPUKHUIKY M OLEHKY 3HAYEHUIN YHCITOBBIX
BBIPKECHUM, MPeJIaraTb U IPUMEHSITh IPUEMBbI IPOBEPKHU
BBIYHCIICHUH.

Hcnoab3oBaTh NpM BHIYUCIEHUSAX IEPEMECTUTENLHOE U
COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacnpeneauTeNIbHOE CBOMCTBO YMHOXEHUS; (JOPMYJINPOBATH
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[lepemecTuTenpHOE
1 COYETaTEIbHOE
CBOMCTBA CJIIOKEHHUS
U YMHOXKEHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE Yucia
Ha MHOKHUTEJIH.
Jlenenue

¢ octarkoM. [IpocTeie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb ¢
HaTypaJbHBIM
MOKa3aTeJIeM.
YHucnoBbie
BBIpaKEHUS,
MOPSZIOK IEUCTBUM.
Pemmenune TeKCTOBBIX
3aJ1a4 Ha BCE
apupMETHICCKIE

U IPUMEHATH MPaBUJIA TPEOOPA30BAHUS UUCIIOBBIX
BBIpQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX ICUCTBUH.
HccnenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH FHNOTE3bI, (OPMYJIMPOBATH 0000IIEHNS U
BbIBO/IbI 110 pe3yJIbTaTaM MIPOBEACHHOIO UCCIIEIOBAHMS.
@®opMYyJIUPOBATH ONpeAeSIeHUsI ICIIUTENS U KPAaTHOTO,
Ha3bIBATh JICJIUTEJIN U KPATHBIE YUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHBIC YHCIIA; (OPMYJTUPOBATH U
NMPUMEHSATH NPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJTOPUTM PA3JI0KEHUS YKCIIa HA TPOCTHIE
MHOKHUTEIN; HAXOAUTh OCTAaTKH OT JAEJICHUS U HEMTOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HATypaJbHBIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYyPaJIbHBIX YUCEIL.
KoncTpynpoBath MmaTeMaTH4YeCKHE MPeI0KEeHU S

C IOMOUIBIO CBSI30K «H», KUAIIN», KECIH. .., TO...».

Pemarth TeKCTOBBIC 3a7ja4l apU(PMETHUECKUM CIIOCOOOM,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXIY BETUUYMHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIUM3UPOBATH U OCMbICJIUBATDH TEKCT 3a/1a4H,
nepegopMyJIMpoOBaTH YCIOBUE, M3BJIEKATH HEOOXOIUMbIC
JIaHHbIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXKIY BEJIUYNHAMMU,
CTPOMTH JIOTHYECKYIO LETIOUYKY PACCYKICHUMU.
MoaenupoBaTh X0 PEUIEHUS 3aa4H C TOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHE U
MOKYIIKH

CXEMBI, TAOJINIIEI.

IIpuBoanTh, pa3énpaTb, OUEHUBATH Pa3IMUHbIEC PEILICHNUS,
3alMCH PELIEHUN TEKCTOBBIX 3a/a4.

KpuTrnyecku oneHMBaTh MOJYyYEHHBIN PE3yJIbTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha
COOTBETCTBUE YCJIOBHIO, HAXOAMTH OUIHOKH.

Pemarth 33a1a4u ¢ MOMOIIBIO ITepedopa BCceX BO3MOKHBIX
BapUAHTOB.

3HAKOMUTBCS € HCTOPHei pa3BUTHS apU(PMETUKHU

Harnsgnas reomMCeTpus.
JIMHUM Ha JIOCKOCTH

12

Touka, nipsimas,
OTPE30K, JTyY.
Jlomanas.
N3mepenue qimHbl
OTpE3Ka,
METPUYECKHUE
CJIMHHUIIBI
U3MEPEHUS JUTUHBI.

OKpy»XHOCTb U KPYT.

IIpakTHueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [psamoi,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIMN YIJIbL.
W3mepeHnune yrios.

Pacno3naBaTh Ha yepTexax, pUCyHKaX, ONUCbIBATD,
UCIIOJIb3Ys TEPMHUHOJIOTHIO, U H300PakKATh C IOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3naBaThb, NPUBOJAUTH NPUMEPbI OOBEKTOB PEAILHOTO
MUpa, UMEIOIINX (HOPMY U3yUYCHHBIX (DUTYp, OLIEHUBATH UX
JIMHEWHBIE Pa3MEpBI.

Hcnonb30BaTh JIMHENKY U TPAHCTIOPTUP KAaK UHCTPYMEHTHI
JUTSI IOCTPOEHUSI U U3MEPEHUS: M3MEPATH JIJTMHY OTPE3Ka,
BEJIMYMHY yIJ1a; CTPOUTH OTPE30K 3aJaHHOM IJIMHBI, YTOJ,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH ITUPKYJIEM paBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJJAaHHOTO paJnyca.
N306paxkaTh KOHPUTYpAITUU TEOMETPUUECKUX QUTYDP

U3 OTPE3KOB, OKPY>KHOCTEW, UX YACTE€W HA HEJIMHOBAHHOM U
KJIeT4aTol Oymare; nmpeajiaratb, ONMCbIBaTh U 00CYKIATh
CIoco0bl, AJITOPUTMBI IOCTPOEHUS.

Pacno3naBaTh U H300pakaTh Ha HEJIMHOBAHHOM U
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[IpakTrueckas
pabota
«IlocTpoenue
YIJIOB»

KJIeTYaTol OymMare npsiIMoM, OCTPBIA, TYIIOH, pa3BEPHYThIH
yTJIbl; CPABHMBATH YIJIbIL.

Bb14ucJasATh 1JIMHBI OTPE3KOB, JIOMAHBIX.

IHoHuMAaTh M MCNIOJIBL30BATH NP PELICHUM 3a/1a4
3aBHCHMMOCTH MEX]Ty €IMHULAMU METPUUECKONU CUCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUYECKUMU CUCTEMAaMHU MeEp;
BBIPAKATH JJIMHY B Pa3JIMYHbIX €IMHULIAX U3MEPEHUSI.
HccnenoBathb Gpurypsl 1 KOHPUTYpALIUU, UCIIONIB3YS
u(POBBIE PeCypChl

OOBIKHOBEHHBIE APOOH

48

Hpo6s. [IpaBunbHbIe
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO IpO0OH.
CpaBHeHue po0ei.
Cnoxenue u
BBEIYMTAHHC
OOBIKHOBEHHBIX
npo0Oeii. CmenianHas
JIpo0b. YMHOKEHHUE
U JIeJICHUE
O0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Pemienune TeKCTOBBIX
3aJ1a4, CoJepIKaIIuX
npobu. OCHOBHBIC

MogaeanpoBathb B rpaduyeckoi, mpeaMeTHou popme,

C IIOMOIIBIO0 KOMITBIOTEPA IOHATHUS U CBOKCTBA, CBS3aHHBIC

C OOBIKHOBEHHOH APOOBIO.

YuTaTh U 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeaIaraTb, 000CHOBBIBATH M 00CY:KIaTh CIIOCOObI
yHOpsAI0YUBaHUS APOOEH.

N300paxaTh 0OBIKHOBEHHBIE APOOH TOUKAMU

Ha KOOPJAMHATHOU MIPSAMON; HCII0JIb30BATh KOOPANHATHYIO
OpsIMYIO U1 CPaBHEHUS IPOOEH.

D opMyJIMpPOBaTh, 3alIUCHIBATH € IOMOIIbIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIp0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Jp0OH JJIs1 COKpAIIEHUs IpOOeH 1 MPUBEICHHUS
JIpoOU K HOBOMY 3HAMEHATEJTIO.

IIpeacraBiasiTh CMEIIaHHYIO ApOOb B BUJI€ HEMPABWIHHOW U
BBICJIATH LETYI0 YaCTh YUCIIA U3 HEMTPaBUIIbHOM IpoOu.
BeinoHaTh apudgmMeTnyecKkue 1eicTBUs

C OOBIKHOBEHHBIMHU APOOSIMHU; MPUMEHSITH CBOMCTBA
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3a/1ayu Ha JIPoOHu.
[IpumeneHue OykB
JUTSL 3aIUCH
MaTEeMaTUYECKUX
BBIPAXEHUU U
MPEIIOKEHUM

apupMETHIECKUX JEHCTBUN I PAITIOHATTU3AIAH
BBIUHCIICHUM.
BbINOJHATH NPUKHUAKY U OLEHKY PE3yJIbTaTa BBIYUCIICHUN;

npeIaraTb U NPUMEHATH NPUEMBbI POBEPKH BHIUUCIICHUM.

IIpoBoauTH HCCIEAOBAHMS CBOICTB APOOEH, ONMUPASICh

Ha YKCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIIE C TOMOILBIO
KOMITBIOTEPA).

Pacnio3zHaBaTh NCTUHHBIE U JIOKHBIC BBICKA3bIBAHMS

0 Apo0siX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS Y OTPUILIAHUS BBICKa3bIBAHUM.

Pemath TeKCTOBBIC 33a]1a4M, COJEpKaIIE APOOHbIE JaHHbIE, U
3a/1a4M HA HaXO0XKJICHUE YACTH LEJI0r0 U LIEJIOT0 110 €T0 YacTH,
BbISIBJIAITH MX CXOACTBA M Pa3jIn4usl.

MoaeaupoBaTthb X011 PEMICHUS 33/1a41 C IOMOILBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBOoAUTH, pa30UpaTh, OLEHUBATH PA3JTUYHBIC PEIICHUS,
3aIMCH PEIIEHUH TEKCTOBBIX 3a/1a4.

Kpuruvecku oueHuBaTh MOJy4EHHBIN pe3yJIbTaT,
OCYILECTBISATH CAMOKOHTPOJIb, TPOBEPSIL OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMUTBHCS C UCTOPHUeEl pa3BUTHS apU(DMETUKU

Harnsgnast reometpus.
MHOroyroinsHUKU

10

MHOroyroJbHUKH.
YeThIpeXyroJbHUK,
IPSIMOYTOJIBHHUK,
KBaJpar.
IIpakTnueckas

OnuchiBaTh, HCNOJIL3Y TEPMHUHOJIOTHIO, H300PAKATH

C OMOIIIbIO YEPTEIKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICTUPOBAThH U3 OyMaru MHOTOYTOJbLHUKH.

IIpuBoaUTH NpUMeEPbI 00HEKTOB PEATTbHOTO MUPa, UMEIOIINUX
(dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaApaTa,
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pabota
«IlocTpoeHune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyronpHuUK.
[Tmomane u
MIEpUMETP
MPSMOYTOJIbHUKA 1
MHOT'OyT'OJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€AUHULIBI
M3MEpPEHUS
TTOLIA/IH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHUKA, OEHUBATH UX JIMHEHHBIE PA3MEPHI.
BbI4uCJIATh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIBHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAb IPSMOYTOJIbHUKA, KBaIpaTa.
M300paxkaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HETMHOBAHHOM U KJIETYAaTOM Oymare KBaapar U
IIPSAMOYTOJIBHUK C 3alaHHBIMU JUIMHAMHU CTOPOH.
HccaenoBath cBOMCTBA IPSIMOYTOJIBHUKA, KBAJpATa IyTEM
AKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOICTIMPOBAHMUS;
CpPaBHMBATH CBOMCTBA KBaApaTa U MPAMOYTOJIbHUKA.
KoncTpyupoBats MaTeMaTH4eCKHE NPEIJI0KeHHUA

C ITOMOIIBIO CBSI30K «HEKOTOPHID», «11000i». Pacno3naBath
VICTUHHBIE U JIOKHBIE BBICKA3bIBaHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAMTH IPUMeEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCMMOCTD IIJIOIIAINA KBApaTa OT JJIMHBI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBaAPAaTHON CETKU JJISI IOCTPOEHUS
¢Guryp; pazdouBaTh NpsIMOYTrOJIbHUK Ha KBaJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (DUTYPBI U3 KBAJIPATOB U
OPSIMOYTOJIBHUKOB U HAXOAMUTh UX IUIONIAb, pa30MBaTh
(Gurypsl Ha NPSMOYTOJIBHUKHU U KBaJIPaThl U HAXOJIUTh UX
IJIOIIA/Ib.

BeipaaTh BEIMYHHY ILIOIIAAN B PA3JIMYHBIX €AMHULIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATDH U
HCIO0JIb30BaTh 3AaBUCHMOCTH MEXy METPUYECKUMU
€MHNLIAMHA U3MEPEHHMS TIIOIIAIHN.
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3HAKOMHUTBHCS ¢ IPUMEPAMH NPUMEHEHUs IUIOAIN 1
nepUMETpa B MPAKTUUECKUX CUTyalusax. Pemars 3agaun

U3 pEeaIbHOM JKU3HU, MPEAJIAraTh U 00Cy:KIaTh pa3jiuvHbIe
CIOCO0OBI PEIICHUS 33/1a4

JlecsiTunbie qpoou

38

JlecsTuuHas 3aluch
npobeii. CpaBHEHHE
JeCITUIHBIX
TpOOeid.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
OxpyriieHne
JeCITUIHBIX
JpOOeid.

PenieHune TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npobu. OCHOBHBIE
3aJlayy Ha IpoOu

IIpencraBiasATh 1eCATUYHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUUHBIC IPOOH,
NnpeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOObI
YIOPSIIOUMBAHUS IECATUYHBIX JPOOEH.

N300paxkath necaTuyHbie JpoOU TOYKaMU Ha KOOPJAHMHATHOM
IIPSIMOM.

BbIABJIATH CX0/ICTBA ¥ pa3IH4Ms IPaBUI apUPMETHUCCKUX
NEUCTBUHN C HATYPAIbHBIMU YUCJIAMH U JICCATUYHBIMU
TpoOsIMH, OOBSICHATD HX.

BoInogHATHL apudMEeTHUECKUE TEUCTBUS C IECITUIHBIMU
JTpOOSIMU; BBINOJHATH NPUKUAKY U OLIEHKY Pe3yiIbTara
BBIYMCJICHUU.

IIpumeHATH cBOMCTBA apUPMETHUECKUX JEHCTBUN

JUISL palliOHAIN3alMK BEIYUCIICHUA.

IIpuMeHSTH NPABWIO OKPYIJIEHUSA JICCITUYHBIX APOOEH.
IIpoBoauTH MCCJIEIOBAHMSI CBOMCTB JECATHYHBIX APOOEH,
OTNUPAasiCh Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHUCIIE

C MIOMOIIIbIO KOMITbIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaTp TEKCTOBBIE 33741, COIEpKAIINE APOOHBIE JaHHBIE, U
Ha HaXO0XJACHHUE YaCTHU LEJIO0r0 U LEJIOr0 10 €ro YacTH;
BBISIBJISITh UX CXOACTBA U PA3JIHYHSL.

MoaeanpoBaTh X0/ pEUICHUS 3aa4y C [IOMOLIbIO PUCYHKA,
cxembl, Tabnuibl. [IpuBoANTH, pa30upaTh, OLIEHUBATH
pa3IM4YHbIC PELICHHUS], 3AIIMCH PEIIEHUN TEKCTOBBIX 3a/1a4.
OnepupoBath JpOOHBIMU YHCIAMU B PEANIbHBIX )KU3HEHHBIX
CUTYyaIUsX.

Kputuyecku oueHUBaTh IOJyYEHHBIN PE3YIIbTAT,
OCYIIECTBIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUThH OLIUOKH.
3HAKOMUTBCS € HCTOPHel pa3BUTHS apU(PMETUKHU

Harnsnnas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOIPAHHHKOB.
Mopnenn
IIPOCTPAHCTBEHHBIX
TeN.
IIpsAMOyTOIBHBIN
napajuieienune,
Ky0. Pa3zBepTku kyba
U napaJijiesienunena.
IIpakTnueckas
pabora «Pa3BepTKa
KyOa».

O0neM KyoOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAKOLIEM
MMpe TPSIMOYTOJIbHBIN Mapalienenumnes, Kyo,
MHOTOI'PaHHUKH, ONMIMCHIBATDH, HCI0JIb3Ysl TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHBIE pa3MEPHI.

IIpuBoguTH NpUMeEPHI 00BEKTOB PEATBHOIO MUPA, UMEIOIIHNX
(opMy MHOTOrpaHHUKA, IPSIMOYTOJILHOTO MapalieenuIena,
KyoOa.

N300paxarh ky0 Ha KJIeTyaToM Oymare.

HccaenoBarthb cBoiicTBa Ky0a, IpsIMOYTOJIBHOTO
napajuiesenune1a, MHOrOrPaHHUKOB, UCIIOJb3Ysl MOJEIH.
Pacno3naBaTh M n300paxarTh pa3BepTKU Ky0Oa u
napasuienenunena. MoaeJnpoBaTh Ky0 U apaijiesenumnes
u3 Oymaru v npoyux MaTepuanoB, 00bACHATH CIIOCO0
MOJIECJIMPOBAaHMUS.
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PSAMOYTOJIBHOTO
napajuiesenurena

Haxoautp n3mMepenus, BbIYHCIAATH IUI0La/1b IOBEPXHOCTH;
00BbEM KyOa, IpsSMOYTOJILHOTO MapaljieNIeuIeaa;
HCCJIeI0BATH 3aBUCHUMOCTB 00bEMa Ky0a OT IJIMHBI €r0
pedpa, BBIABUIaTh U 000CHOBBIBATH IHIIOTE3Y.
Ha0JuronaTh ¥ IPOBOAUTH AHAJIOTMH MEXKy TIOHATHIMU
oA U 00bEMa, IEPUMETPA U IUIOIIAN TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 MHOTOI'pPaHHUKaX, MPUBOAUTH PUMeEPbI 1 KOHTPIIPUMEDHI,
CTPOMTH BBICKA3BIBAHMS 1 OTPUIIAHMS BbICKA3bIBAHU.
Pemiarhb 3a1a41 U3 pealbHON KU3HU

[ToBTOpEeHue u 06001IEHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSITHI
1 METOJIOB Kypca

5 knacca,
0000111eH1E 3HAHHUI

Bbruucasitb 3Ha4CHUS BBIPAKEHUN, COIEPIKALLINX
HaTypaJbHbIC YUCJIa, OOBIKHOBEHHBIC U ACCATUYHBIE IPOOH,
BBITIOJIHATH MPE0Opa30BaHUS YHCEIL.

Bri0uparh criocod CpaBHEHUS YKCEI, BEIYUCIICHUM,
NPUMEHSTh CBOCTBA apU(PMETUUCCKUX JIEUCTBHM

JJIs1 pallMOHAIN3allid BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JTEUCTBUM U
CaMOITPOBEPKY PE3YIbTaTa BIYNCICHUMN.

PemiaTe 3agaum U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS JIJIs pEeIICHUA 3a7a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

Pemartsb 3a1aun pa3HbIMHU CIOCO0AMH, CPABHUBATD -
CIoco0bI pelICHUs 3aa4H, BLIOUPATh PALIMOHAJIbHBIH
CIocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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6 KJIACC

Hanmenosanue pasgena |Kosmuectso OcHoOBHOE OCHOBHBIE BUJIbI JI€ATEIBHOCTH 00YYaIOIIUXCS
(TemnbI) Kypca 4acoB coJiepKaHue
HarypanpHble uncia 30 Apudmernyeckue BeinoyHaTs apugmMernyeckue 1eicTBUA C MHOTO3HAYHBIMU
NEUCTBHUS HATypaJbHBIMHU YHACIAMU, HAXOAUTh 3HAYEHMS YHCIIOBBIX
C MHOTI'O3HAYHBIMU BBIPAKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIATH
HaTypaJbHBIMU 3HAYEHMS BBIPAKECHUM, COJICPKALIUX CTEIICHU.
yuciaaMu. Yucnossle | BbINOJIHATHL NPUKUAKY M OLHEHKY 3HAYEHUN YUCIOBBIX
BBIPAKEHUS, BBIPKECHUI, IPUMEHSATh NPUEMbI IPOBEPKH PE3YJIbTaTa.
MOPSIIOK IEHCTBUIA, Hcnoab3oBaTh NpH BEIYUCIEHUAX [IEPEMECTUTEIIBHOE U
UCII0JIb30BAaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKECHHUS,

cko0ok. OkpyrieHue
HaTypaJbHBIX YUCE].
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIIMIA TeTUTEINb U
HauMEHbIIIee obI1ee
KpaTHoE.

J1emuMOoCTh CyMMBI U
IPOU3BEICHUSI.
Henenue

C OCTaTKOM.
Pemienne TekCcTOBBIX
3a7a4

pacnpeaeauTeIbHOE CBOMCTBO YMHOXKEHHSI OTHOCHUTENILHO
CJIO)KEHUSI, CBOMCTBA apU(PMETUICCKUX JICHCTBHM.
HccaenoBaTh 4uCI0OBbIC 3aKOHOMEPHOCTH, MPOBOJIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh M 000CHOBBIBAThH
TUNOoTE3bI.

@opMYyJUPOBATH ONpeaeSIeHHsl ICIUTENS U KPaTHOTO,
HAWOOJIBIIETO OOIIETO AEJIUTEISI U HAUMEHBIIIETO O0IIETO

KpaTHOT O, IPOCTOro U COCTABHOI'O YMUCECJI; UCITI0JIb30BATh 3TU

IMOHATHA IIPpU PCHICHUHN 3aaa4.

IIpuMeHATH AJArOPUTMBbI BBIUKCIECHUS HAMOOIBIIIETO 00IIETO

JEJIUTENIS 1 HAMMEHBIIEro 00I1Iero KpaTHOTO JBYX YUCE,
AITOPUTM PA3JIOKEHHS YHCIa Ha POCThIE MHOKUTEIIH.
HccaenoBathb yciioBus AeTUMOCTH Ha 4 U 6.
HccaenoBartp, 00CyKaaTh, (POPMYITUPOBATH U
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000CHOBBIBATH BBIBO/] O YSTHOCTH CYMMBI, ITPOU3BEICHUS:
JIBYX YETHBIX YUCEII, ABYX HEUETHBIX YHCIIC, YETHOTO U
HEYCTHOI'O YHCEI.

HccaenoBaTh CBOMCTBA JCTMMOCTH CYMMBI M IIPOU3BEICHUS
YHCEIL.

IIpuBoAMTHL MPUMeEPHI YKCE C 3aJaHHBIMH CBOHCTBAMU,
pPacno3HABaTh BePHbIE M HeBePHbI€ YTBEPKICHUS

0 CBOMCTBAX YHCEII, OMPOBEPTraTh HCBEPHBIC YTBEPIKICHUS
C MIOMOIIBIO0 KOHTPIIPHUMEPOB.

KoncTpyupoBaTh MaTeMaTHYeCKHE MPeII0KEHHSA

C ITIOMOIIBIO CBSI30K «H», «HIIN», «ECIIH. .., TO...».

PemiaTh TEKCTOBBIE 3a1a4H1, BKIIOYAIOIIUE ITOHITHS
JCIIMMOCTH, apu(hMETHICCKUM CITOCOOOM, HCITOJIb30BATh
nepedop BCeX BO3ZMOKHBIX BAPHAHTOB.

MoaeanpoBaTh X0 PEIICHUS 3aa4H C IIOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoaUTH, pa30MpPaTh, OIEHNBATH PA3JINYHBIC PEIICHHUS,
3aIMCH PEIICHUI TeKCTOBBIX 3a]1a4.

KpuTHYEeCKH OIIeHUBATD MMOTYYCHHBIN PE3yJIbTAT, HAXOUTh
OIMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHUE YCIIOBHIO

Harnsgnas reomerpusi.
[IpsimMbIe HA IIOCKOCTH

[TepnienuKysipHbIe
IIpsIMBIE.
[TapayienbHbie
IIpsIMBIE.
Paccrosnue mexay

Pacno3HaBaTh Ha yepTexax, pUCYHKax Cllydau B3AUMHOTO
PACIIOJIOKEHUS JBYX IPSIMBIX.

N300paxaTh ¢ NIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYATOW Oymare JBe MmepeceKaroniuecs
IpsIMbIE, BE NapaJUICIbHbIE IIPSAMBIE, CTPOUTH NPSAMYIO,
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JIBYMsI TOUKAMH,

OT TOYKH JI0 IIPSIMOH,
JUIMHA MapuIpyTa

Ha KBAJIPaTHOU CETKE

NEPIEHINKYJIAPHYIO JaHHOM.

IIpuBoaAUTH NPUMeEPHI NAPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX NEPIEHAUKYJIIIPHBIE U
napajuiesnbHble CTOpoHbl. M300pakaTh MHOTOYTOJIBHUKA
C MapaJUIEIbHBIMH, IEPIICHINKYISIPHBIMU CTOPOHAMH.
HaxoauTh paccTossHrE MEXAY IBYMs TOUYKaMU, OT TOUYKHU
JI0 MIPSIMOU, ITMHY ITyTH HA KBAJPATHOU CETKE, B TOM YHCIIE
UCHOJIB3YS LIU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAs
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalieHue 1pooeil.
CpaBHeHue u
yIOPsITIOUYMBaHUE
TpOOeii.
Jlecatuunble qpodu
U MeTprYecKas
cucTeMa Mep.
Apudmernyeckue
JICUCTBUS

¢ OOBIKHOBEHHBIMU
U TECATUYHBIMHU
TPOOSIMH.
OTtHomeHHE.
JleneHue B JaHHOM

CpaBHMBATBH M YIIOPSII0YMBATH IpOOH, BLIOMPATH CIOCO0
CpaBHEHUS APOOEH.

IIpeacTaBisiTh ACCATUYHBIC APOOH B BUC OOBIKHOBEHHBIX
npo0ei 1 OOBIKHOBEHHBIE B BUIE ICCITUIHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHBIE MPeACTABJEHHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, IPH BEIYUCIICHISIX. M CM0Jb30BaTh ICCSITUIHbBIC
npoOu mpu IpeoOpa3oBaHUU BEJTUYUH B METPUICCKON
CUCTEME MeD.

BeinosHATh apudpMeTrHUecKue 1eiicTBUA

C OOBIKHOBEHHBIMU U ICCATUYHBIMU APOOSIMH.

BoeruncasaTh 3HaYEHNs BBIPAXKEHUH, COAEPKALLNX
OOBIKHOBEHHBIC U JIECATHYHBIC TPOOH, BHIITOTHSTH
npeodpa3oBaHus 1pooOeii, BLIOMPATh COCO0, IPUMEHSTH
CBOIicTBA apU(PMETUICCKUX JCHCTBUIN JJTS pallHOHATN3AIIAN
BBIYMCJICHUU.

CocTaBiasiTh OTHOIICHUS U TIPOIOPIIUH, HAXOAUTh
OTHOIIIEHUE BEJIMYHH, JICIUTh BEIMYNHY B TAHHOM
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OTHOIIICHUH.
Macmita0,
MIPOTIOPIIUSL.
[TonATHE IpOLIEHTA.
Brrancnenune
MPOIIEHTA

OT BEJIMYMHBI
BEJIMYMHBI 110 €€
MPOIIEHTY.

Penrenne TekCTOBBIX
3a/1a4, CoAEpIKaIInX
JPOOU ¥ MPOIEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ TUaMeTpy»

OTHOIIICHUH.

HaxoauTh 3KkcnepuMeHTAIbHBIM MYTE€M OTHOIICHHUE JJTUHbI
OKPY’KHOCTH K €€ JHAMETPY.

NutepnpernpoBaTh MaciTad Kak OTHOIIIEHUE BEJIMYUH,
HAXOIUTh MaclITad 1iaHa, KapThl U BEIYUCIIATH PACCTOSHMUS,
UCIIOJIb3Ys MacIITao.

OOBSACHATD, YTO TAKOE MPOIIEHT, YIIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOIICHT». BbIpaskaTh MPOIEHTHI B IPOOSX U
JIpoOHU B MPOLIEHTaX, OTHOIIECHUE JBYX BEJIUYUH B MPOICHTAX.
BbIuMc/siTh TPOLIEHT OT YUCJIA M YUCIIO 110 €r0 MPOLEHTY.
OKpyrasTh 1poOu U MPOILEHTHI, HAXOAUTH TPUOINKEHUS
quces.

Pematsb 3a1a4u Ha 4YaCTH, MPOLICHTHI, TPOMOPIIUH,

Ha HaXOXJIeHHe JpoOu (MTPOIIEHTA) OT BETMYUHBI U BEJTUUUHBI
1o e¢ Apoou (TIPOLEHTY), Apodu (ITPOoIIeHTA), KOTOPHIH
COCTaBJISCT OJHA Beau4ynHA OT apyrou. IlpuBoauTs,
pa3ouparThb, OLEHUBATDH PA3TUYHBIC PEILICHUS, 3aITUCH
pPELIEHN TEKCTOBBIX 3a/1a4.

N3BaexaTh nHGOpMAIUIO U3 TAOTHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHEIC,

OTIPEICIISITh HAauOOJIbIlIee U HAUMEHBIIICE

U3 MIPEJICTABIICHHBIX JIAHHBIX

Harnsgnas reomerpusi.
Cummerpust

OceBas cuMmMmeTpus.
LenTpanbHas
CUMMETPHUS.

Pacno3HaBaTh Ha yepTekKaX U U300pAKEHUSAX, H300PaAKATH
OT PYKH, CTPOMTH C IIOMOIIIbIO UHCTPYMEHTOB (pUrypy
(0Tpe30K, JOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPUYHBIX
¢buryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUSI».
Cummerpus

B IPOCTPAHCTBE

OKPY’KHOCTb), CHAMMETPUYHYIO JAHHOW OTHOCUTEIBHO
MPSIMOU, TOYKH.

HaxoauTs npuMepbl CHMMETPHUH B OKPY>KAIOIIEM MUPE.
MopenupoBathb n3 OyMaru Be (pUrypbl, CAMMETPUYHbBIE
OTHOCHUTEJIBLHO NPSIMOi; KOHCTPYMPOBATH FT€OMETPHUUECKUE
KOH(UTypaliu, UCIIONIb3YsI CBOMCTBO CUMMETPHH, B TOM
YHCJIE C MOMOLIBIO HU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUEHHBIX (DUTYD, CBA3aHHBIC

C CUMMETpPHEH, UCTIOJB3YS KCIEPUMEHT, HaOJI0ICHUE,
MOJIEJIMPOBAHUE.

O00CHOBBIBATH, ONIPOBEPIaTh C NOMOIIBI) KOHTPIIPUMEPOB
YTBEPKJICHUS O CUMMETPHUH PUTYP

Bripaxenus ¢ OykBamu

[Ipumenenune OykB
JUIS 3aICH
MaTeMaTU4ECKUX
BBIPAXKCHUU U
NPEAJIOKEHNMN.
bykBenHble
BBIPAKEHUS U
YHUCJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaXO0XKJICHHE
HEU3BECTHOI'O

Hcnoab3oBaTh O0YKBBI /17151 0003HAYEHUS YHCEII, TIPU 3aIUCH
MaTeMaTUYECKUX YTBEPKIECHUM, COCTABIISITH OYKBEHHBIC
BBIPAKEHUS 10 YCIOBUIO 3a]1a4HU.

HccaenoBaTh HECIIOKHBIE YACITOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUISl KX 3aITHCH.

BbI4HCasITh UUCIIOBOE 3HAUCHHE OYKBEHHOTO BBIPAKCHUS
Y 33JaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
NPSIMOYTOJILHUKA, KBAJIpaTa; JUTMHBI OKPY>KHOCTH, TIJIOIIA N
KpPYyTa; BBINOJIHATH BHIYUCIEHHS 110 OTHM (PopMyiam.
CocTaBasith (pOpMYJIbl, BRIPAKAIOIIUE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, paCCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOUMOCTh; POU3BOUTEINHHOCTD, BPEMS, 00bEM
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KOMITOHEHTA. paboThI; BEIOIHATH BRIYUCICHUS IO 3TUM (POopMyJiaM.
DopMyIsl HaxoauTh HEM3BECTHBIM KOMIOHEHT apU(PMETUIECKOTO
NEHUCTBUS
Harnsnnas reomerpus. 14 YeThIpEXyroJIbHUK, M300paxaTh Ha HETUHOBAHHOM U KJIETYaTOM Oymare
@urypsl Ha IJIOCKOCTH IpUMEPbI C UCIIOJIb30BAaHUEM YEPTEIKHBIX HHCTPYMEHTOB
YCTBIPEXYTOJIBHUKOB. | YETHIPEXYTOJbHUKH C 3a/IaHHBIMUA CBOMCTBAMHM:
[IpsAMOYTOJIbHUK, C mapaJuIeIbHBIMU, IEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpPOH, YTJIOB,
JTMaroHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOTOYTOJIbHUKA.
[Tnowmane ¢urypsl.
dopMmyisl
nepuMeTpa u
IJI0ILA TN
IPSIMOYTOJIbHUKA.
[TpubnuxeHnoe

HN3MCPCHUC ITIOMaaAn

dburyp.
[IpakTnueckas

CTOPOHAMHU, NMPSMBIMHU YTJIAMH U JIP., PABHOOEIPEHHBIH
TpeyroapHuk. Ilpeasarate u 00CyKaaThb Crocoosbl,
aJITOPUTMBI ITIOCTPOCHMUSL.

HccaenoBathb, HCIONB3YS SKCIIEPUMEHT, HAOIIOCHUE,
MOJIETMPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAJIpaTa,

pa30OuBaTh Ha TPEYToJIbHUKU. OO0CHOBBIBATDH, ONPOBEPraTh

C IOMOIIbIO KOHTPIIPUMEPOB YTBEPXKIACHUS

0 MPSIMOYTOJIbHHUKE, KBaApaTe, PAaCl0O3HABATH BEPHBIEC U
HEBEPHbBIC YTBEPKJICHHUSI.

HN3mepsATh ¥ CTPOUTH C HOMOIIBIO TPAHCIOPTHPA YIJIbL,
B TOM YKCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;

Pacmo3HaBaTh OCTPhHIE, IPSMbIEC, TYTIbIE, PA3BEPHYTHIE YIJIbI.

Pacno3naBaTh, H300pakaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIN, TYHOYTOJbHBIN, pABHOOEAPEHHBIH,
PAaBHOCTOPOHHUH TPEYTOJIbHUKHU.

BerumncasaTh nepumMerp MHOIOyToJIbHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MEeHHEeM Ha MPSIMOYTOJIbHUKH,
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pabora «IInomans
KpyTa»

Ha paBHbIC GUTYPBI, UCIIOJIB30BATh METPUUECKUE €TUHUIIBI
U3MEPEHMS JUTUHBI U TTOIAN.

Hcnonb3oBaTh NpuOIMKEHHOE H3MEPEHHE JITUH U
IUIOIIA/IeH Ha KieTyaTol Oymare, mpuOIMKCHHOE U3MEPEHNE
JUTMHBI OKPY>KHOCTH, IUTOIIAIA Kpyra

[lonoxurenbHbIE U

OTPUIATCIIbHBIC YN CJIA

40

Llenpie yucna.
Monaynp yncia,
reoMeTpudeckas
HHTEpIIpeTalus
Moy, UucioBbie
MIPOMEXYTKH.
[lonoxurenbHbIC U
OTpHIIATEIIbHBIE
yucia. CpaBHEHHE
TIOJIOKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCEJI.
Apudmernyeckue
JICUCTBUSA

C MOJIOKHUTEITbHBIMU
U OTPHUIIATEIbHBIMU
YHCIaMH.

PelieHne TeKCTOBBIX
3a7a4

IIpuBoAMTH NPUMEPHbI UCTOJIB30BAHUS B PEAIBHOM )KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN3o0paxkaTth 11€IbIe YKCIIA, IOJIOKUATEIBHBIE U
OTPHULATEJIbHBIE YUCIIa TOYKAaMU HA YU CIIOBOM IIPSMOW,
HCII0JIb30BATh YUCJIOBYIO NPSMYIO JJIsl CPABHEHHS YU CEIL.
IIpumeHsTH IPaBUJIA CPABHEHUS, YIIOPSAA0YUBATD LICIIbIC
YHMCIIa; HAXOAUTh MOJYJIb YHCIIA.

@®opMyJIUPOBATH MPABWJIA BHIUHCICHUSA C MOJIOKUTETLHBIMA
Y OTPULIATEIIbHBIMU YHUCIIAMHU, HAXOAUTH 3HAYCHMS
YHUCJIOBBIX BBIPAKEHUMN, COJIEPKAIIMNX ICUCTBUS

C IOJIOKUTEIBHBIMHA U OTPULIATEIIbHBIMU YU CIIAMH.
IIpuMeHSTH CBOMCTBA CIIOKEHUS U YMHOKEHHUS

JUTsI IpeoOpa3oOBaHMs CYMM U TTPOU3BEICHUN
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[IpencraBneHne TaHHBIX

[IpssmoyrosibHas
cUCTEMa KOOPIUHAT
Ha MJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
abciucca u
OpJIMHATA.
Cronbuateie u
KpYTrOBBIC
JarpamMMel.
[IpakTnueckas
paborta «Iloctpoenue
auarpamm.
Pemenne TekcToBBIX
3aj1a4, CoAepKaInx
JTaHHBIE,

OO0BSICHATH M MJIIOCTPUPOBATH MOHATHE TIPSIMOYTOIBHOMN
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTHU, UCIIOIb30BaTh
TEPMUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOU MIIOCKOCTH
TOYKU U PUTYPHI MO 3aJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPAUHATHI TOYEK.

Yurarh cTO04YATHIC U KPYTOBBIE IHArpaMMBbl;
HHTEPNPETHPOBATH JTAHHBIC; CTPOUTH CTOJI0UYATHIC
nuarpammel. Ucnosib3oBaTh nHgopmanuio,
IIPE/ICTABIICHHYIO B TAOJUIIAX, HAa IMarpaMMax Jyisl perieHus
TEKCTOBBIX 337]a4 U 3a/1a4 U3 PEAIbHOM KU3HU

MPEICTABJICHHBIC

B TaOIUIIaX U

Ha Iuarpammax
Harnsannas reometpust. [IpstMOyTOJIBHBIN Pacno3HaBaTh Ha yepTexKax, PUCYHKAX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumnes, nUpaMuly, IpU3MYy, HUITUHIP, KOHYC, I1ap, H300PaXKATh UX

KyO, mpu3ma,
nupamuia, KOHycC,
IIWIMHJP, 1I1ap U
coepa.
N3obpaxkenue

OT PYKH, MOJIeJINPOBATH U3 OyMaru, MiIacTUINHA, IPOBOJIOKU
u 1p. llpuBoauTH NpUMepPbI 0OBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (POPMbI HA3BaHHBIX TEJL.

Hcnonab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHHE, BBICOTA, PAANYC U JUAMETP, Pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pPa3BEPTOK
MHOTOI'PaHHUKOB,
UIMH]IPA U KOHYCA.
[IpakTnueckas
pabota «Coznanue
Moaeneun
MIPOCTPAHCTBEHHBIX
burypm».

ITonstne o6BEMA;
€AVHUIIBI U3MEPECHHUS
o0beMa. OObEM
IPSIMOYTOJIEHOTO
napaijiesienurnena,
Ky0a, popMyibl
o0BeMa

N3yuaTh, NICTIOIB3YS IKCIIEPUMEHT, HAOTIOICHUE, U3MEPCHHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa Ha3BaHHBIX TEJ, BHISIBJIATH CXOACTBA U
PAa3IHYHUs: MEXKTY MUPAMUJION U MPU3MOI; MEXTY
HUIMHAPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BepTKU Napauienenuneaa, Kyoa, mpu3Msl,
UpaMuIbl, KOHyca, IUIUHAPA; KOHCTPYHPOBATH JaHHBIC
TeJa U3 Pa3BEPTOK, CO3AaBATh UX MOIEIH.

Co3naBaTh MoJ1eJIM IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTUJIMHA U AP.)

N3mepsaTb Ha MoaesIsIX: ITTUHBI peOep MHOTOTPAaHHUKOB,
IUaMeTp Imapa.

BoiBoauTh popmyry o0bemMa IpsiMOYTOJIbHOTO
napaJijiesienurnena.

Boruncasars no gpopmysaMm: 00bEM NPIMOYTOIBHOTO
napasuienienunena, Kyoa; ncrojib30BaTh €AMHUIIBI H3MEPEHUS
00bEMa; BBIYUCAATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napaJijIe/IeUICIOB; peliaTh 3a1a4M C pealbHBIMU TAaHHBIMU

[ToBTOpEeHME, 0000IICHHE,
CHCTEMaTHU3ALMS

20

[ToBTOpEHNKE
OCHOBHBIX MOHATHU
Y METOJIOB KYpPCOB 5
1 6 KJIacCOB,
000011eHNE U
CHCTEeMAaTH3aIs
3HAaHUU

BbIYHCIATH 3HAYCHUS BBIPAXKEHUM, COACPIKAIIUX
HaTypaJibHbIC, LIEJIbIC, TTOJI0KUTEIbHBIE U OTPUILIATEIIbHBIC
9yucia, OOBIKHOBEHHBIC U JCCATUYHBIC APOOH, BHITOTHITh
npeoOpa3oBaHUsI YUCEIT U BHIPAKEHUMN.

Boi0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSITh CBOMCTBA apU(PMETUUYECKUX JIEUCTBUM

JUISL pallMOHAIN3alA BEIYMCIICHHM.
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Pemarts 3agaum u3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIsl pEeLISHUs 3a71a4 U3 JPYTuX
pEAMETOB.

Pemarts 3a1a4u pa3HbIMHU C1I0CO0AMU, CPABHUBATD,
BbLIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcyumecTBJIATh CAMOKOHTPOJIb BBITIOTHSEMbIX IEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BHIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

170
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OEJNEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

AnreOpa sIBIIsIETCA OJJHUM U3 OMOPHBIX KypPCOB OCHOBHOI'O 0O0IIETO 0Opa30BaHUs:
OHa o0ecreyrBaeT M3y4YeHUE APYIUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTAPHOTO LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO JIS IPOJOJKEHUsT 00pa30BaHUs U
B TMIOBCEIHEBHOM KM3HHU. Pa3ButHe y o00ydyalomuxcs Hay4YHBIX IPeICTaBICHUN
O MPOUCXOXKICHUU W CYHIHOCTU alreOpanyeckux aOCTpakIui, CIOco0e OTpaKeHHs
MaTEeMaTUYeCKOM HAyKOW SIBIEHMH W TMPOIECCOB B TPHUPOAEC U OOIIECTBE, POJH
MaTEMaTUYECKOT0 MOJICTUPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUST M KAueCTB MBIIUICHUS, HEOOXOIUMBIX
JUTSI ajanTalii B COBpeMeHHOM ItudpoBoM obiiecTBe. M3yueHue anredpsl obecreunBaet
pa3BUTHE yMEHUs HaOJI0NaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS,, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS W BBIBOJIBI, (OpMyJupoBaTh yTBepkaeHus. (OcBoeHHE Kypca anreopbl
oOecrieynBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYaroluuXcsi: OHU HCHOJIb3YIOT
JNEAYKTUBHbIE UM WHIYKTUBHBIE pPacCyXKJeHusi, 0000IIeHHEe ¢ KOHKPETU3AIHIO,
abctparupoBanue u anajgoruto. O0ydenue anreOpe npeanoiaracT 3HaYUTEIbHBIA 00bEM
CaMOCTOATENLHON JIEATEILHOCTH 00YyYaroNIuXCsi, TO3TOMY CaMOCTOSITEILHOE PEIICHUE
3a/1ay SBIISIETCS pean3alueit AesiTeIbHOCTHOTO MIPUHITUIIA O0yUYeHHUS.

B crpykType mporpamMmbl yueOHOro Kypca «Amnredpay» Juisi OCHOBHOTO OOIIETO
oOpa30BaHHUsS OCHOBHOE MECTO 3aHHMAIOT COJICPKATECILHO-METOIUICCKAC JTMHUH:
«Ywucna v BEIYUCICHUSD, « ATIreOpaniecKue BEIpaKEHU», « Y pABHEHUS U HEPABEHCTBAY,
«Dynkium»y. Kaxnasds w3 3THUX COAEPKATEIBHO-METOINYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJCUCTBYS C IPYTUMH €r0 JIMHHUSIMHU.
B xozae uzydyenus: yaeOHOTO Kypca 00y4aronuMcs MPUXO0IUTCs JIOTUUECKH PacCyXAaTh,
WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBSI3W C 3TUM B MporpaMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX paszfielax MaTeMaTH4eCKoro oOpa3oBaHMsI M CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYyYarONUMHUCS OCHOB YHHMBEPCAJIBHOTO MAaTeMaTHYECKOTO  S3BIKA.
ConeprkaTenbHOW M CTPYKTYPHOM OCOOCHHOCTHIO yUeOHOTO Kypca «AJredpay sBIIETCS
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHUA «YUucia U BEIYUCIEHUS» CIYKUT OCHOBOW JIJIsl TaJbHEUIIIETO
U3Y4YCHUSI MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYarONIMXCs JIOTHYECKOTO
MBINUICHNS, (OPMHPOBAHUIO YMEHHUS TIOJIb30BATHCA QJITOPUTMAMH, a TaKkKe
MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX [JIsi TOBCEIHEBHOU >KU3HHU.
Pa3BuTHe MOHATHSA O YHCIE€ Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa30BaHUs CBS3aHO
C PalMOHAIIBHBIMA W HMPPAIMOHATBHBIMUA YHCIaMHU, (OPMUPOBAHUEM TPEACTABICHUIMA
O JEHUCTBUTETHLHOM 4YHCJE. 3aBEpIICHHE OCBOCHWS YHCJIOBOW JIMHUM OTHECEHO
K cpeaHeMy 001eMy 00pa3oBaHUIO.
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ConepxaHue AByX anreOpandyecKux JHHUN — «AnreOpandyeckue BBIPAKEHUS U
«YpaBHEHHMsI U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYyUYaIOIIMXCS
MaTeMaTUYEeCKOTO amnmnapaTa, HeOOXOAMMOro JIsl pEHIeHHs 3a/1a4 MaTeMaTHKH, CMEKHBIX
IpEeIMETOB M TMPAaKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOrO 001Iero
oOpa3oBaHus Y4eOHBI MaTepua IPYHIUPYETCs BOKPYT PAlMOHAIBHBIX BBIPAYKEHUU.
Anrebpa JAEeMOHCTpUpYET 3HAu€HHME MaTEMaTUKHA KakK s3blKa JUIsi TOCTPOCHUS
MaTeMaTUYECKUX MOjIeJIel, OMMCaHus IPOLECCOB U SIBIICHUN peasibHOro Mupa. B 3agaun
oOy4deHus anredpe BXOAAT TaKKe JaJIbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOIMMOT0, B YaCTHOCTH, JJIS1 OCBOEGHUS Kypca HHPOPMATHUKHU, U OBJIa/ICHUE HAaBBIKAMU
NeAYKTUBHBIX paccyxjaeHui. [IpeoOpazoBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CTIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPYECTRY.

Copepxannie (yHKIIHOHATHHO-TPAQUIECKONW JIMHUU HAIEJICHO Ha TIOMy4YeHHUE
OOyJaromMMHUCsT 3HAaHUM O (QYHKIMSAX Kak BaKHEHIIeW MareMaTH4ecKOW MOJenu
JUISL ONIUCAHMSI U WCCIENOBAHM Pa3HOOOPAa3HBIX MPOIECCOB W SIBJICHHUM B MPHUPOJAE U
obmectBe. M3ydyeHne marepuana crnocoOCTBYET pPa3BUTHUIO Yy OOYYarOUIMXCS YMEHHUS
UCIIONIb30BaTh Pa3JIMYHbIC BBIPA3UTEIbHBIC CPENICTBA S3bIKa MATEMATHKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIaJl B (HOPMUPOBAHKE TIPEACTABICHUN O POJIH
MaTE€MaTHUKH B Pa3BUTUU IIUBWIN3AINHU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kilaccax u3ydaeTcsl yueOHbId Kypc «AJredpay,
KOTOpPBIN BKJIIOYAET CJCAYIOIIME OCHOBHBIC pa3ienbl coaepxanus: «UYucma wu
BBIUUCIICHUS, «ANTeOpandecKue BBIPAKEHUS», «YpaBHEHHs W HEPABEHCTBAY,
«DYHKIUW.

OO0miee 4YKMCIO YacoB, PEKOMEHJOBAaHHBIX JJIsi HW3Y4YeHHUs Yy4eOHOTO Kypca
«Anredpa», — 306 wacoB: B 7 kimacce — 102 yaca (3 yaca B Hemeno), B 8 kimacce —
102 gaca (3 gaca B Hezenmo), B 9 kiacce — 102 yaca (3 yaca B Hefieno).

COIAEPKAHUE OBYUEHUA

7 KIIACC
Yucsia 1 BbIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECTUYHBIE, IEPEX0] OT OJIHOM (POPMBI 3anTucu ApooOeit K
npyroii. IloHsTHE palMOHANBHOIO 4YHWCIa, 3alMCh, CPABHEHUE, YIOPSAO0YHMBAHUE
palMoHaNbHBIX unced. ApudmMmeTrndeckue ACHCTBHS C pPalUOHAIBHBIMH YHCIaMHU.
Pemenue 3a1a4 u3 peaqbHON MPAKTUKKU HA YaCTH, HA JPOOH.

Crenenp ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpeAesieHHue, MnpeoOpa3oBaHuUE
BBIPDOKEHUI HA OCHOBE ONpENENeHUs, 3amuch OONbIIUX yuced. IIpoueHTh, 3amuch
IOPOLEHTOB B BHJE ApoOU M ApoOM B BUIE MPOIEHTOB. Tpu OCHOBHBIE 3a/aydl Ha
IIPOLIEHTHI, PEIIEHUE 3a]1a4 U3 PEaJIbHON NPAKTUKH.

[IpuMeHeHre MPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HAa MHOKUTEIU HATypajlbHBIX
YHCEJL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TpsiMasi 1 0OpaTHAs TPOMOPLUOHATIBHOCTH.
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AnredOpanveckue BbIPpasKeHUs

IlepemeHHBIE, 4YKMCIOBOE 3HAYEHHE BBIPAKEHUSA C IEPEMEHHOM. JlomycThmble
3HAYCHUs IepeMeHHBIX. [IpencraBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMM B BHJIE
¢opmyinbl. Beruncienus no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHUI,
TOKJECTBEHHO PAaBHbIC BBIPAXKEHMsI, IIpaBHJIa IPEOOpPa30BaHUs CYMM U IPOU3BEICHU,
IPaBUJIa PACKPBITHS CKOOOK U MTPUBEAEHHUS MTOJTOOHBIX CIaraeMblX.

CBoliCcTBa CTENIEHU C HATYPAJIbHBIM ITI0KA3aTEIIEM.

OpHounensl M MHOrowieHbl. CreneHb MHoOrowieHa. ClOKe€HHEe, BBIYUTAHUE,
YMHO>KEHHE MHOTIOWICHOB. POpMYJIbI COKPAIICHHOIO YMHOKECHMSI: KBaJIpaT CyMMBI U
KBaapar paszHocTd. PopMyna pasHOCTH KBaJapaToB. PasiokeHHWe MHOIOYJICHOB
Ha MHOXUTEJIN.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHs, IMpaBWiIa NpeoOpa3oBaHUSl  ypaBHEHHUS,
PABHOCHJIBHOCTb YPABHEHHM.

JIuHelHOEe ypaBHEHHE C OTHOW ITIEPEMEHHOM, YMCII0 KOPHEW JIMHEWHOTO YPaBHEHMUS,
pelieHrne JIMHEMHBIX ypaBHEHUW. (COCTaBIICHHE YPAaBHEHHH IIO YCJIOBHUIO 33JIa4U.
Pemienne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHME € JIBYMs IepeMeHHbIMU U ero rpaguk. Cucrema IBYX
JMHENHBIX YpaBHEHUN C IBYMs IEpEMEHHBIMU. Pernienre cucrteM ypaBHEHUN criocoOoM
NOACTaHOBKH. [Iprmepsl penmienns TEKCTOBBIX 3a4a4 ¢ TOMOIIbIO CUCTEM YPAaBHEHUM.

DOyHKUMHA

Koopannara Touku Ha nipssiMoii. YucnoBbie npoMexyTkH. PaccrosHue Mexay 1Byms
TOYKaMH KOOPJIWHATHOW MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu Ox u Oy. Alcuucca U opArHATa TOYKU
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTelt. [lonarue ¢pynkiuu. ['padux Gynkmuu. CpoiicTBa
bynkuumii. Jlunevnas Qyskius, e¢ rpaduk. 'paduk dynkmnum y = |x|. ['padudeckoe
pelLIeHUE TUHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUN.

8 KIIACC
Yuciia ¥ BbIYUCICHUS

KBagpatserit kopers u3 uucna. [lonsarue 06 uppanmoHaibHOM yucie. Jlecatuunbie
NpUOIMKEHUST UpPpAlMOHANBHBIX uncell. CBOWCTBa apu(pMETUYECKUX KBAJIPATHBIX
KOpHEH U UX MPUMEHEHUE K MPeoOPa30BaAHUIO YHUCIOBBIX BBIPAXKECHUN W BHIYMCIICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenens ¢ 11e/1bIM IOKa3aTesieM U €€ cBokicTBa. CTaH1apTHAs 3aMKCh YKCIIA.

AJiredpanyeckne BbIPaKeHHs
KBaapatHbIii TpEXUiIeH, Pa3ioKEHNE KBAJPATHOTO TPEXUJIeHa HA MHOKUTEJIH.
Anrebpanueckas 1pods. OCHOBHOE CBOWCTBO anreOpanydeckoit apoou. CroxeHue,
BBIYMTAHUE, YMHO)KEHHE, JIeTICHUE allreOpandecKux Apodeii. ParrioHanbHbIe BBIpaXKeHUS
¥ UX IpeoOpa3oBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBanmpatHoe ypaBHeHue, gopMmyna KOpHEW KBaJpaTHOTO ypaBHEHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOASAIINXCS K JIMHEMHBIM W KBaapaTHbIM. [Ipocreimue
JTpOOHO-pallMOHATbHBIC YPAaBHEHUS.

I'paduueckass mHTEprpeTanuss ypaBHEHUH C JBYyMsI NEPEMEHHBIMHU U CHUCTEM
JIMHEWHBIX YPABHEHU C JByMs ITEpEMEHHBIMU. [[puMephI pelieHNs] CUCTEM HEJTMHEUHBIX
YPaBHEHHUI C IByMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33714 aITreOpanvdecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO € OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEITHBIE HEPABEHCTBA C OAHOM MepeMeHHON. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOW EPEMEHHOM.

DOyHKUNHA

[Tonsitne pynkuuu. OOIacTh ONPEAEICHUs] U MHOXECTBO 3HAUCHUH (PYHKIUU.
CnocoObl 3aaHust QyHKLIUM.

I'padux pynkuuu. Yrenue cBoiictB PpyHkimu no e¢ rpaduky. [Ipumeps! rpapukos
GyHKIMA, OTPaXKAIOIIUX PeaTbHBIE MPOIECCHI.

@DyHKIMH, ONHUCHIBAIOIINE MPSIMYIO U 00paTHYIO NPONOPLUHUOHATBHBIE 3aBUCUMOCTH,
ux rpaguky. OyHkuumn y = X2,y = X3,y =V, y=|x|. I'padprueckoe peiieHre ypaBHeHU
Y CUCTEM YPaBHEHHUM.

9 KUIACC
Yucs1a 1 BBIYUCICHUSA

PaunoHanpHble 4ucia, HUpPpAMOHANIBHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHBIE TpoOU. MHOKECTBO NEUCTBUTENIBHBIX YHCEII, JEHCTBUTEIbHbIE YHCa KaK
OECKOHEYHbIE JECATHYHbIE JpoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEVCTBUTEIIbHBIX YHCEN U KOOPAUHATHON MPSAMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX yucel, aprupMeTnyecKue NEUCTBUS
C IEUCTBUTEIILHBIMU YUCIIAMM.

Pa3smepbl  0OBEKTOB  OKpyXaroumlero  Mupa, JUIMTEIBHOCTh  IPOIIECCOB
B OKPYKaroIllEM MUPE.

[TpuOnmkeHHOe 3HAYEHUE BEIUYMHBI, TOYHOCTb MpuOmmkeHus. OKpyrieHue
yucen. [Ipuknaka u oeHka pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JImneriHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJAIIUXCA K JIMHEUMHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASUIMXCS K KBaJAPATHBIM.
bukBaapatHoe ypaBHenue. I[lpumepsl perieHuss ypaBHEHHM TpPETbel M YETBEPTOU
CTEIICHEHN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-pallMOHaIbHBIX YypaBHEHUU. PerieHne TEKCTOBBIX 3aj]ad
areOpanvyeckuM METO/I0M.

VYpaBHeHHe C JByMs INepeMEHHbIMH M ero rpa¢uk. PemieHue cucreM aByx
JIMHEVHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucreM AByX ypaBHEHUH, OHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOPOHl creneHu. I'paduueckas MHTEpHpeTanys
CUCTEMBI YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

Penienune TeKCTOBBIX 3a/1a4 aaredpandeckuM CrocoOOM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. PemenHne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOW nepeMeHHON. KBanpatHeie HepaBeHcTBa. ['paduueckas
MHTEPIPETaLNsl HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMsI IIEPEMEHHBIMH.

DOyHKUIMHA

KBanpartuunas pyukmms, e¢ rpaduk u cBoricta. Ilapadoa, KoopIuHATHI BEPITHHBI
napaboJibl, OCh CHMMETPHUH TTapadoJIbI. ’

[pabuku Gyukumit: y=#x, y= Ax+b, y= ", y= x3,y = Vx;7y = |x],

X
U UX CBOMCTBA.

Yucii0BbIE IOCIEA0BATEIBHOCTH M IIPOrPecCUn

[loHsAiTME 4YMCIIOBOM  MOCIEAOBATEIIBHOCTU. 3aJaHHE  IOCJIEI0BATEIbHOCTH
peKyppeHTHOH (hopMyJIoi U popMyIIoi N-TO YJIeHa.

Apudmernueckas u reomerpuueckas mnporpeccun. @dopmynsl N-To  4ieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccCuil, CyMMbI IEPBBIX N YICHOB.

N300paxkeHre 4ieHOB apu(PMETHUECKON U TEOMETPUUECKON MPOTrpeccuil TouKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M JKCIOHEHIMANbHBIA pocT. CIoXkKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBICE  pe3ynbTaThl  OCBOEHWS  MPOTPaMMBI  ydeOHOTO  Kypca
K KOHITy 00yueHus B / KJjacce:

Yucsa u BbIYUCTICHUS

BbInonHATh, coueTas yCTHbIE M TMCbMEHHBIE TPUEMBI, apu(MeTHdecKue AeiCTBUS
C palMOHAIBHBIMUA YHCIIAMU.

Haxonuth 3HaueHus1 YUCIOBBIX BBIPAKEHUH, IPUMEHATh PA3HOOOpa3HbIE CIIOCOObBI
Y MPUEMBI BBIYUCIICHUS 3HAUEHHUM JPOOHBIX BBIPAXKEHUH, COACPHKAITUX OOBIKHOBEHHbIE
U JIECATUYHBIC TPOOHU.

[lepexoquThs OT oAHOW (OpMBI 3amucu uHcel K Jpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHMBATh M YIOPSI0YMBATH PAIIMOHAJIBHBIE YHCTIA.

OKpyTisTh yucna.

BBINONHATE NPUKUIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUIl
YUCJIOBBIX BBIPAKEHUM. BBIONHATE AEHCTBUS CO CTEHNEHSAMH C HATypaJbHBIMU
MOKa3aTENSIMH.

[IpuMeHTh NPU3HAKU JEIUMOCTH, Pa3jOkKEHHUE HAa MHOMKUTENIM HaTypalbHbIX
YuCenl.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aa9H, CBSI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPIIMOHAILHOCTBIO  BEJIMYWH, TPOIEHTAaMH, HWHTEPIPETUPOBATh PE3YJIBTATHI
pelicHus 3a71a4 C YIYECTOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PaccMaTpHUBACMBIX
O0OBEKTOB.

AnredOpanveckue BbIPasKeHUS

Hcnonb3oBaTh anreOpanyeckyto TEPMUHOJIOTHIO U CHUMBOJIMKY, NMPUMEHATH €¢
B IIPOLIECCE OCBOEHUS YUeOHOIr0 MaTepHaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUM TIPU 3aJlaHHBIX 3HAYCHHUSIX
MIePEMEHHBIX.

BrImmonHATE TipeoOpa3oBaHUs II€JIOTO BBIPAKEHUS B MHOTOUYICH TMPUBEICHHEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrInonHAT, YMHOXEHHUE OJHOYJIEHA HA MHOTOYJIEH M1 MHOTOWIEHa HA MHOTOYJICH,
MPUMEHATH (DOPMYJTBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcyecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOKUTEIU C ITOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXHTENs, TPYNIUPOBKU CJIaraeMblX, MPUMEHEHUS (OpMYI
COKPAIICHHOTI'O YMHOKEHHSI.

[IpumensaTy mpeoOpa3oBaHUS MHOTOYICHOB [JIsi PEHICHUS pa3IU4HbIX 3aj]ad
W3 MaTeMaTHKHU, CMEKHBIX TIPEIMETOB, U3 PEATbHON MTPAKTHKH.

Wcnonp3oBaTh  CBOWMCTBA  CTEMEHEH C  HATypalbHBIMU  TOKa3aTeJISIMU
JU1s1 TpeoOpa3oBaHuUs BRIPAKECHUI.

YpaBHeHMs 1 HEPAaBEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OJJTHOW IIEPEMEHHON, IPUMEHSIS [TpaBUila Mepexoa
OT MCXOJHOTO YpPAaBHEHHUsI K PABHOCUIBHOMY eMy. [IpoBepsTh, SABISIETCA JIM YHCIIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckrie METOAbI MPU PEHICHUH JUHEHWHBIX YPaBHCHUNM W UX
CUCTEM.

[TogOupaTh mpuMepbl Map YKCell, SBISIOMIUXCSA PEIICHUEM JTMHEHHOTO YPaBHEHHUS
C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOM IUIOCKOCTH TpaduK JUHEHHOTO YpPaBHEHUS C JBYMS
MIEPEMEHHBIMHU, TTOJB3YSICh Tpa(QUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cucTeMbl ABYX JIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyuecku.

CocTtaBisaTh U peulath JIUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBUIO 33/1a4M, WHTEPHPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJayu
MOJTy4YEHHBIN PE3YJIbTAT.

DyHKIUU

N300paxaTh Ha KOOPIWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy49H, OTPE3KH, WHTEPBAJbI, 3alUChIBATh YHUCJIOBBIC MPOMEKYTKU
Ha anreOpanyecKoM SI3bIKe.

OtMmedaTh B KOOPAUHATHOM TJIOCKOCTH TOYKH 1O 33/IaHHBIM KOOPJMHATAM, CTPOUTH
rpaduku JIUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUH Y = |x|.
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OnuckIBaTh ¢ TOMOIIBI0 PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUYUHAMM:
CKOpPOCTb, BpEMs, PacCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00beM pabOoTHI.

Haxonuthb 3HaueHue GyHKIMU IO 3HAUCHUIO €€ apTyMEHTAa.

[Torumate rpaduueckwii Crmoco0 TMPEACTaBICHUS © aHaiau3a WHGOpPMAIHH,
W3BJICKATh W WHTEPHPETHPOBATh MH(POpMAIHI0O W3 TPaPUKOB peasbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[TpenmeTHBIC pe3ysbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHwus B 8 Kjacce:

Yucia u BbIYUCTICHUS

Hcnonb30BaTh HadalIbHBIE MPEICTABICHUS O MHOYKECTBE JECUCTBUTEIBHBIX UYUCEI
JUIsl CpPaBHEHUS, OKPYIVICHHSI U BBIUMCICHHUH, W300pa)xkaTh JEUCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM MPSAMOM.

[IpumensaTe TOHSATHE apU(PMETHYECKOrO0  KBAJpPAaTHOIO KOPHSA, HAXOAUTh
KBaJIpaTHbIE KOPHU, UCIOJB3ysl MPU HEOOXOJAMMOCTU KaJIbKYJIATOP, BBITIOJHSTH
npeoOpa3oBaHUsl BRIPAKEHUH, COJEpkKAIIUX KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl CBOWMCTBA
KOpHEM.

Ncnonb3oBaTh 3amucu OOJIBIIUX U MaJIbIX YUCEN C MTOMOIILIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AnredOpanveckue BbIPAsKeHUS

[TprMeHSATh TOHSATHE CTEIICHHM C IIEIBIM ITOKA3aTeJIeM, BBIITOJIHATH MPe0Opa30BaHMs
BBIPAKECHUH, COJICPKAINX CTEIEHU C IEJIBIM MTOKA3aTEeIJIEM.

BeIMomHATE  TOXACCTBEHHBIC MPEOOpPa30BaHUS  PAIMOHAJIBHBIX  BBIPAXKCHUUN
Ha OCHOBE MPaBWJI ICUCTBUNA HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMH.

PackiiaapiBaTh KBaJIpaTHBIN TPEXUJICH HA MHOKHUTEIH.

[IpumensaTs mpeoOpa3oBaHMsl BBIPAKEHUM 11 PEIICHUS pPa3IUYHBIX 3a1a4
13 MaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHOM MTPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemarte smMHEHHBIE, KBaJpaTHbIE YPaBHEHUs W palMOHAIbHBIC YpPaBHEHWS,
CBOAILMECS K HUM, CUCTEMBI IBYX YPaBHEHHU C IBYMs IIEPEMEHHBIMU.

[IpoBoauTE MPOCTEUIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUW, B TOM
yyclie C TNPUMEHEHHEM TIpaHuuecKux TMpeACTaBlIeHUN (yCTaHaBIUBAaTh, HUMEET JIH
YPaBHEHUE WJIM CUCTEMA YPABHEHUI PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Ilepexonuth OT ca0BECHON (OPMYJIMPOBKH 3aJaud K €€ alnreOpandeckol Moaean
C MIOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHUCTEMBl YPAaBHEHHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I1I0Jy4YECHHBINU pe3yJIbTar.

IIprMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLECHKH, PEIIaTh
JVHEWHbIE HEPAaBEHCTBA C OJHON NEPEMEHHON U UX CHUCTEMBI, JaBaTh I'papuuecKyro
WJUTFOCTPALIAIO MHOKECTBA PEIEHNN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumMaTe W WCHOJIB30BaTh (PYHKIMOHAJIBHBIC TOHATHS M SI3bIK (TEPMMHBI,
CUMBOJIMYECKUE OO0O3HAYCHHS), ONPEACNITh 3HA4YeHHEe (YHKIUH TI0 3HAYCHUIO
apryMeHTa, OTNpeesTh CBOMCTBA (DYHKIINH IO €€ TpaduKy.

%CTPOI/ITB rpaduKu dJIeMEeHTapHBIX (YHKIUN BUA:

y="_,y= x% y = x3,y = Vx;"y = |x|, OnKCHIBATb CBOICTBA YHCIOBOI DYHKIUHU
X

1o e¢ TpaduKy.

[IpeameTHBIC pPE3yJNbTaTBl OCBOSHUS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOyuenus B 9 KJacce:

YucJa v BbIYUCIECHUA

CpaBHMBATH U YIIOPAIOYMBATH PAIMOHAIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Beimonuare apudmernueckue ACHCTBHS C pallMOHAJIBHBIMU YHCIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYHCICHUS C UppallMOHATbHBIMU
YHUCJIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTENSIMU U KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUN.

OKpyryiaTh  JCHUCTBUTENbHBIC YHWCJIA, BBINOJHITL MOPUKUAKY  peE3yJbTaTa
BBIYHCIICHUH, OLICHKY YHCJIOBBIX BBIPAXKEHUIM.

YpaBHeHUS U HEPABEHCTBA

Pewars nuHENHBIE M KBAaJApPATHBIC YPAaBHEHUs, YPABHEHMs, CBOIAIIMECST K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHMSL.

Pemars cucTeMsl 1ByX JMHEHWHBIX YPABHEHUU C JABYMS IIEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE ABIISETCSA JIMHEUHBIM.

Pematb TekCTOBbIE 33auu anreOpanvdeckiuM CrocoOOM C MOMOIIBI0 COCTABJICHUS
YPaBHEHMS UM CUCTEMBI JBYX YPABHEHUHU C JBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpoOCTENIINE UCCIECAOBAHNSI YPABHEHUM W CUCTEM YPAaBHEHHUW, B TOM
4Huclie C MPUMEHEHHEeM TIpadUyecKux MpeAcTaBiIeHU (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHUE WIIM CUCTEMA YPABHEHUI pELIEHUs], €CIIH UMEET, TO CKOJIBKO, U IMPOYEe).

Peiate nuHelHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paxaTh PEIICHUE
HEPABEHCTB Ha YHCIIOBOW MPSAMOM, 3aIIMCHIBATH PELICHHUE C IOMOIIBI0 CHMBOJIOB.

Pemars cuctemsl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIKOYAIOIIME
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHUCIOBOU
IIPSAMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHNUH PA3JIMYHBIX 3a4a4.

DyHKIUU

PacnosnaBath (pyHKIIMM HM3Yy4YeHHBIX BHIOB. [loKa3piBaTh CXEMATHYCCKH
pacIoyio)KeHUe Ha KOOPIWHATHOW IUIOCKOCTH TpadukoB (YHKIMA BUIa: Y = £X,
y=#x+b, y= ", y=ax2+bx+c, y= x3, y= VX y = |x| B 3aBucuMoct:

pa
OT 3HaYeHUH K03 (HULIMEHTOB, ONKUCHIBATH CBOMCTBA (DYHKIIUMA.
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Ctpouts u wuzo0paxkaTb CXeMaTHYECKHM TrpaduKy KBaAPATUUYHBIX (YHKIUH,
OIMKCHIBATH CBOMCTBA KBAJPATUUHBIX (DYHKIIUI MO WX rpadukam.

Pacnio3HaBaTh KBaJpaTUUHYIO (YHKIHIO 1O QopMyse, MPUBOAUTH HPUMEPHI
KBaJIPAaTUYHBIX QYHKIIUNA U3 peaTbHOU KU3HH, (PU3UKHU, TCOMETPHH.

Yucii0BbIe MOCIE10BATEIbHOCTH M IIPOrPECCHHU

Pacnio3znaBaTh apupMeTHUECKYIO U TEOMETPUUECKYIO MTPOTPECCUU TP Pa3HbBIX
crioco0ax 3a/1aHusl.

BbINOMHATE BBIYMCIEHUS € UCIIOJIB30BAHUEM (POpMYJI N-TO WieHa apu(pMeTUIECKON
Y TEOMETPUYECKON ITPOTPECCHI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl OCIEI0BATEIBHOCTH TOUKaMH HAa KOOPIUHATHON IJIOCKOCTH.

Pewmate 3aga4n, CBSI3aHHBIE C YKCIOBBIMH IOCJIEIOBATEILHOCTSIMU, B TOM YHUCIIE
3aJJa4M U3 PeasIbHOM XKU3HHU (C UCTIOIb30BaHUEM KAIBKYJIATOPA, IUPPOBBIX TEXHOIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |[KoJudecTBo OcHOBHOE OCHOBHBIE BU/IBI JICITEIBHOCTH O0yJarOITUXCS
(TemnI) Kypca 4acoB CoZIepKaHuE
Yuca 1 BEIYUCIICHUS. 25 ITonsarue CucTeMaTU3MPOBATH M 000TalIATH 3HAHMS
PannonansHbie uncia palMOHAIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX IPOOSX.
Apudmernueckue CpaBHUBATH M YHIOPSIA0YMBATH APO0H, TPeoOpPa30BhIBas
JenuCcTBUS MIPU HEOOXOIUMOCTHU JIECATUYHBIC TPOOU B OOBIKHOBEHHEIE,

C palMOHaIbHBIMU
yuciamu. CpaBHEHHUE,
YIOPSIAOUUBAHUE
palMOHAIbHBIX YHCEIL.
Crenenb

C HaTypaJbHbIM
MOKa3aTeIeM.
Pemienye 0CHOBHBIX
3a/1a4 Ha JIpodu,
MPOIICHTHI

W3 peabHON
MIPAKTHUKHU.

[Ipu3Haku nenuMocTy,
Pa3JIOKEHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpumeHnsaTh pa3HooOpa3Hbie CIOCOObI U MPUEMbI
BbIYHCJIEHUS 3HAYEHUI JPOOHBIX BbIPAKEHUIA,

coJiep Kainux OOBIKHOBEHHBIE U IECSITUUHBIE TPOOHU:
3aMEHSTh IPU HEOOXOJUMOCTH IECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHON, TPUBOIUTD
BbIpaxkeHue K hopme, HanboJsiee ya00HOM /I BBIYUCIICHUM,
npeoOpa3oBbIBATh APOOHBIE BHIPAXKEHHS HA YMHOXKEHUE U
JIeJICHUE IECATUYHBIX IPO0eH K JEHCTBUAM C IETBIMH
YUCIIAMH.

IIpuBoaUTH YKCI0BbIE M OYyKBEHHbIE IPUMEPbI CTENIEHU
C HaTypaJbHBIM MOKa3aTeIeM, OOBICHSS 3HAUCHUS
OCHOBAHMSI CTETICHH U MOKA3aTeNsl CTENIEHH, HaXOIUTh
3HAYEHHUs cTerneHel Buaa a" (a — aro0oe paroHaIbHOES
YKCIIO, N — HATYpaIbHOE YUCJIO).
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PeannpHbIE
3aBucUMOcCTH. [Ipsmas
u oOpaTHas
MPONOPLIMOHAIBHOCTH

IToHUMATHL CMBICIT 3aITUCH OOJIBIITUX YUCEN C TIOMOIIIHIO
JECATUYHBIX Apobeli u creneneit uncna 10, npuMeHSITh X
B PCATBHBIX CUTYAITUSX.

IpuMeHSTH IPU3HAKYU IETUMOCTH, Pa3JI0KCHHS Ha
MHOKHUTEIIN HaTypaJTbHBIX YUCE.

PemaTtsh 3a1a4u Ha YaCTH, MPOTICHTHI, TIPOTIOPIIHAH,

Ha HaXOXJIeHHE IpoOu (MPOIEHTA) OT BEIUYUHBI U
BEJIMYUHBI 110 €¢ IpoOu (MPOLEHTY), Tpodu (IIPOoIIeHTAa),
KOTOPBIN COCTaBIIIET OJHA BEJIMYMHA OT JPYTOM.
IIpuBoauTH, pa3éupaTh, OLEHMBATH PA3TNYHBIC PEIICHNUS,
3aMKCH pelIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHATH, ONTUPASCH HA OTIPEICTICHUS,
MPSIMO MPOTIOPIIMOHAIBHBIE U 00PATHO MPOTIOPIIMOHATBHBIC
3aBUCUMOCTH MEXK]Ty BETMYMHAMH; MPHUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 PeasibHOT0 MUPa, U3 APYTUX yUeOHBIX
MPEAMETOB.

Pemath nMpakTHKO-OPUEHTUPOBAHHBIC 33/1a4U Ha APOOH,
MIPOIICHTHI, IPSIMYIO U OOPATHYIO MPOTOPITMOHATBHOCTH,
MIPOTIOPIINH

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKEHU.
ITepemenHbIE.
Honyctumele
3HA4YEHUS
[IEPEMEHHBIX.
DopMmyIbI.

OBaanerp anredpanyecKkoil TEPMUHOJIOTHEH U CUMBOJIMKOM,
NPUMEHSTH €¢ B TIPOIIECCEe OCBOCHUS YUeOHOTO MaTepuara.
Haxoauts 3HaueHNs] OYKBEHHBIX BBIPKEHUM NP 33 TaHHBIX
3HAUYCHUAX OYKB; BHITIONHSATH BEIYMCICHUS 110 OPMYIIaM.
BoinosHaTh IpeoOpa3oBaHus 1EJI0T0 BRIPAKEHUS

B MHOTOYJICH MPUBEICHUEM TTOT00HBIX CIIaraeMbIX,
pPacKphITHEM CKOOOK. BBIMOJIHATH YMHOKEHUE OHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
pPacKphITHE CKOOOK U
NIpUBEICHNE

MOI0O0OHBIX CJIaraeMbIX.

CBolicTBa CTEIICHU
C HaTypaJIbHbIM
MOKa3aTeJieM.
MHoro41eHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHUE
MHOT'OYJICHOB.
DopMyIsl
COKpPAILICHHOTO
YMHOKCHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHOKHTEIIN

Ha MHOTOYJICH U MHOTOYJIEHA HA MHOTOYJICH, MPUMEHSATh
(dbopMyIIBI KBaZpaTa CyMMBI B KBaJpaTa pa3HOCTH.
OcyumecTBJIATH Pa3IoKEHNE MHOTOYJIEHOB HA MHOKHUTEIIH
MyTEM BBIHECEHUSI 32 CKOOKH OOIIEro MHOKUTEIIS,
npuMeHeHus1 GOpPMyJITbl Pa3HOCTH KBaAPATOB, GOPMYII
COKPALICHHOI'O YMHOKEHHSI.

I[IpumeHsTH MpeoOpazoBaHUe MHOTOUWICHOB ISl pEIICHUS
Pa3JIMUHBIX 33]1a4 U3 MAaTEMATUKHU, CMEXHBIX MPEIMETOB,
U3 peallbHOW MPAKTUKH.

3HAKOMUTBHCS ¢ HCTOPHEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, rpasuia
npeodpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JIunelinoe ypaBHEHHUE

Pemars 1MHEliHOE ypaBHEHUE C OTHOM NEPEMEHHOM,
NpPUMEHsAs NPaBUJIa MIEPEX0/IA OT UCXOAHOTO YPABHECHUSA

K paBHOCHIIBHOMY eMy 6oJee nmpocTtoro Buna. [IpoBepsiTh,
SIBJISIETCS T KOHKPETHOE YMCIIO KOPHEM YPABHEHHS.
IHox0upars npuMepsI Nap YUCE, ABISIOMINXCS PELICHUEM
JIMHEMHOIO YPAaBHEHUS C JBYMs [IEPEMEHHBIMM.
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C OZJHOM NEPEMEHHOM,
pelIeHUE JIMHEWHBIX
ypaBHeHHU. Penrenue
3a/1a4 € MOMOUIBIO
YPaBHECHUU.

JIuneliHOE ypaBHEHNE
C IByM:A
IIEPEMEHHBIMU U €TO
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN

CTpouTthb B KOOPAUHATHOM MJIOCKOCTHU TpaduK TUHEHHOTO
ypaBHEHUS C ABYMs IEPEMEHHBIMU; MOJIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PELICHUS YPABHEHUS.

HaxoauTh pelnieHue CUCTEMbI IBYX JMHEHHBIX YPAaBHEHUN
C IBYMs IIEPEMEHHBIMHU.

CocTaBjsTh U peliaTh YPaBHEHUE U CUCTEMY
YPaBHEHMH 110 YCIOBHUIO 3371a4i, UHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MMOTYyYECHHBIN
pe3yJbTar

C IByMS
IIEpEMEHHBIMU
Koopnunate! u rpaduku. 24 Koopaunara Touku H300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
OyHKIMU Ha pAMON. UHCITOBbIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIyYH, OTPE3KH,
IIPOMEXYTKH. MHTEPBaJIbl; 3aMKCHIBATH UX HA aJre0panvyeckoM s3bIKe.

Paccrostnue mexny
JBYMSI TOUKaMH
KOOPANHATHON
MPSIMO.
IIpssmoyrosibHas
cucTeMa KOOpAUHAT
Ha TUIOCKOCTH.
[Ipumepsl rpadukoB,
3aJIaHHBIX
dbopmyamu.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOUYKH I10
3aJJaHHBIM KOOPAMHATAM; CTPOUTH TpauKi HECIOKHBIX
3aBUCHUMOCTEH, 3a1aHHbIX (POpPMYJIaMH, B TOM YHCJIE

C MIOMOIIIBIO ITU(DPOBBIX JTA0OPATOPHH.

IIpuMeHSATH, U3yYaTh NPEeMMYIEeCTBA,
HHTEPNPETHPOBATH I'papuuecKuii criocod npeacTaBICHUs
U aHaJIM3a pa3HOOOPa3HOM KU3HEHHOW HH(OPMAIIUH.
OcBauBaTh MoHsATHE (YHKIINHU, OBJIaI€BATh
(GYHKIIMOHATBHONW TEPMHUHOJIOTHEH.

Pacno3naBath JuHEHHY0 QyHKIMIO Y = KX + D,
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Yrenue rpaukoB
peabHBIX
3aBUCHMOCTEM.
[Tonsarue GhyHKIMN.
I'paduk pyskIUN.
CpoiicTBa QyHKITUH.
Jluneiinas QyHKIus.

ONMCHIBATH €¢ CBOMCTBA B 3aBUCUMOCTH OT 3HAUEHUH

ko3¢ duimeHToB K u b.

Crtpouts rpaduku nuHerHoN GyHKUNU, QYHKIMH Y =| X |.
Hcnoab3oBath nndpoBbie pecypebl )il TOCTPOSHUS
rpadukoB QyHKIMN 1 U3yYEHUS] KX CBOMCTB.

[IpyuBOINUTH IPUMEPHI TMHEWUHBIX 3aBUCHUMOCTEN B PEaTbHBIX
MPOIIECCAX U SIBIICHUSX

[TocTpoenue rpaduka
JUHENHON PyHKIUH.
['padux pynkumn
y=|x|
[ToBTOpEeHue u 00006IICHUE 6 [ToBTOpEHUE Boi0MpaTh, NPUMEHSITH OLIEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX ITIOHATHI YHCell, BBIYMCIECHH, TpeoOpa30BaHUil BbIpAXKEHUI,
1 METOJI0B Kypca pelieHus ypaBHEHUM.
7 xnacca, 0000111eH1e OcyuiecTBJIATH CAMOKOHTPOJIb BBITIOJTHAEMBIX ICUCTBUN U
3HAHUU CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHH, MPeoOpa3oBaHMUii,
ITIOCTPOCHUM.
Pemartsb 3agaum U3 peajibHON KU3HU, IPUMEHSITh
MaTeMaTH4YecKHe 3HAHUSA JIJIs1 PEIICHUs 3a/1a4 U3 JPYTUX
IPEAMETOB.
Pemarth TekcTOBBIE 32/1a4M, CPABHHBATDH, BLIOMPATH
CIoCco0ObI PEIICHU 3a/1a4U
OBIIEE KOJIMYECTBO 102
YACOBIIO I[TPOI PAMME
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8 KUIIACC

KBanpaTHbie KOpHU

u3 yucia. [lousarue
00 UpparMoHAIbHOM
yucne. JlecsiTuunbie
NPUOJINKEHUS
HUppAIMOHATBLHBIX
qHCell.
JleficTBUTETTBLHBIC
yucna. CpaBHeHHE
JIEUCTBUTEIBHBIX
quCell.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupmMeTHIeCKIX
KBaJIpaTHBIX KOPHEW.
[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKaIlux
KBaJpaTHbBIC KOPHU

HanmenoBanue paznena |Konuuectso OcHoBHOE OCHOBHBIC BUJIBI JEATEILHOCTH 00YUYaAIOIUXCS
(TembI) Kypca 4acoB coJiepKaHue
Urcrna 1 BBIYUCICHUS. 15 KBanpatHsblii KOpeHb @opMyJIHPOBATH ONpe/ieSieHUue KBaPaTHOTO KOPHS

U3 YKCIIa, apu(PMETUYECKOTO KBaJAPATHOTO KOPHS.
IIpuMeHsTH ONepanyio U3BJICYCHUS KBAIPaTHOIO KOPHS
U3 YKCJIa, UCIOJIB3YH [P HEOOXOJUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU TPOOSIMHU.

CpaBHUBaATh U YNOPAA0YHUBATH PAllUOHAJILHbBIC U
UPPALMOHAIBHBIE YNCIIA, 3AIIHCAHHBIE C TOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HMccaenoBars ypaBHEHUE X2 = @, HAXOJAUTH TOYHBIE U
npubIMKEHHBIE KOpHU Tipu & > 0.

HccaenoBath cBOMCTBA KBaAPAaTHBIX KOPHEW, IPOBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISATOPA
(koMITIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IpUMEHSTh UX JJIsl IPeoOpa3oBaHuUs BEIPAKEHU.
BoInoJHATH IPeoOpPa30BaHNs BEIPAKEHUN, COJIEPHKALTUX
KBaJIpaTHbIE KOPHU. BrIpaxkaTh nepemMeHHbIE

U3 TEOMETPUIECKUX U (HU3UIECKUX (POPMYIL.

BoruncasaTh 3HAYEHUA BBIPAXKCHUH, COAEPKALINX
KBa/IpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOJUMOCTH
KQJIBKYJISTOP.
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HUcnoan3oBarhb B XOJ€ pCICHUA 3a1aY 3JICMCHTAPHBIC
MpCaACTABJICHUSA, CBA3aHHBIC C HpI/I6HI/I}KéHHI)IMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMHUTBLCA C HCTOpHeﬁ Pa3BUTHUA MAaTCMAaTHKH

Yucia v BBIYMCIICHUS.
CrerneHs ¢ 1EIbIM

CrereHsb C LIEJIBIM
[OKa3aTEJIEM.

@D opMyJTHPOBATH ONpe/ieIeHre CTEIICHHU C 1IeJIbIM
MOKa3aTEeJIEM.

ITOKa3aTeieM CrannmaprHas 3anuch IIpeacraBasiTh 3anMCch OONBIINX U MAJIBIX YHCEIT
quca. B CTaHapTHOM BHjic. CpaBHUBATB YKCIIa U BEJIMYUHBI,
Pa3mepbl 00bEKTOB 3aMMcaHHble ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIOLIEro MUpa Hcnonb3oBaTh 3alIMCh YUCEll B CTAHAAPTHOM BUJIE
(OT IeMEeHTapHBIX JUISL BBIPAYKEHUS pa3MepOB OOBEKTOB, JIUTEILHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOILIEM MUpE.
J10 KOCMUYECKUX DopMyTHPOBATh, 3AIUCLIBATH B CHMBOJIMYECKOU (hopme
O00BEKTOB), Y WVTIOCTPUPOBATH IPUMEPaMH CBOMCTBA CTEIIEHU
JUTUTEIBHOCTD C LIEJIBIM IOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIs1 TPeoOpa3oBaHus
B OKPY>KaIOIIEM MHUPE. | BBIPAKECHUH, COJEPHKAIIUX CTEIIEHH C LEIbIM MOKA3aTENEM.
CBolicTBa CTENIEHU BbInoJiHATH AelicTBUS C YMCIaMHU, 3aITMCAaHHBIMU
C LICJIBIM [TOKA3aTeJIEM | B CTAaHJAPTHOM BHJE (YMHOXKEHHE, ACIICHUE, BO3BEICHNE
B CTCIICHb)
Anrebpanueckue KBagparusiii Pacno3HaBaTh KBagpaTHBIN TPEXUIICH, yCTAHABIINBATh
BbIpaxkeHus. KBanpatHsiid TPEXUJIEH. BO3MOKHOCTB €T0 Pa3jI0KeHUsI HA MHOKUTEIIN.
TPEXWICH Paznoxenue PackiaabiBaTh HAa MHOKUTEJIH KBAIPATHBIN TPEXUIICH
KBaJpaTHOTO C HEOTPULIATENBHBIM JUCKPUMHUHAHTOM
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TpeXuieHa
Ha MHOXXHTEIH

Anrebpanyeckue
BBIPAKCHUSI.
Anrebpanyeckas 1poob

15

Anrebpandeckast
npo6b. JlomycTumMele
3HAYCHUS
MEPEMEHHBIX,
BXOJIATINX

B ajreOpanyueckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokparieHue
JpOOeid.

Cnoxenue,
BBIYHTAHUE,
YMHOXXCHHE U JICTICHHUE
anreOpanyecKux
JTpOOei.
[IpeobpazoBanue
BBIPAKECHUN,

coJiep KaIImx
anreOpanyeckue
Tpodu

3anuceiBaTh anredpandeckue Beipaxkenus. Haxoaqurb
00J1aCTh ONpeIesICeHUs] PAIIMOHATILHOTO BHIPAKEHHUSI.
BbINOJIHATH YUCIIOBBIE MOJCTAHOBKU U BHIYMCJISATH
3Ha4Y€HHE APOOH, B TOM UHKCIIE C TOMOIIBIO KAIBKYJIATOPA.
DopMyJIMpPOBaTh OCHOBHOE CBOMCTBO aJIreOpanyecKon
JpoOU 1 MPUMEHSTH €ro JJI TpeoOpa3oBaHus Jpooeit.
BoInoJHATH JeiicTBUSA C alre0panuyecKuMu JpoOsiMu.
[TpumensaTs npeoOpa3oBaHusl BRIPAXKEHUMN I PEIICHUS
3aia4y. BeipaxkaTrhb nepemMmenHble u3 GopMyt (GU3HMUECKHX,
TCOMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIC CUTYAITHH )
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YpaBHEHUS U HEPABEHCTBA.
KBaaparHble ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHenue. opmyna
KOpPHEW KBaJI[PaTHOTO
ypaBHeHus. Teopema
Buera.

Pemrenne ypaBHeHUH,
CBOJSLIUXCS

K KBAJIPATHBIM.
[IpocTeiiue apoOHO-
palOHAIIbHbBIC
ypaBHEHUS.

Pemenne TeKCTOBBIX
3aJ1a4y ¢ MOMOUIBIO
KBaJIpaTHBIX
YpaBHEHUMU

Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUS.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YpPaBHEHUS;

pemiaTb KBaApaTHbIC YPABHCHUA — ITIOJIHBIC 1 HCTIOJIHBIC.

IIpoBoauTh MpocTeiinmue NCCJaeI0BAaHUA KBaAPATHBIX
YPaBHCHUU.

PemaTh ypaBHeHusl, CBOASIINECS K KBAJPATHBIM,

C TIOMOIIIBIO TTPe0Opa30BaHUM U 3aMEHOM TTEPEMEHHOM.
Habaronath 1 aHAJIM3UPOBATH CBSI3b MEXKy KOPHIMU U
ko3¢ puLIIEeHTaM KBaIpaTHOTO YPABHEHHS.
dopmyamupoBath TeopeMy Buera, a Takke 00paTHyIO -
TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JUISl pELICHUS

3azay.

Pemath TekCTOBBIE 321a4M aIreOpanyecKuM CrocoooMm:
HEPEXOUTH OT CIOBECHON (POPMYJIUPOBKH YCIOBUS 3aa41
K aJireOpandecKkoi MOJIENIN MMy TEM COCTaBJICHUS YPaBHEHUS;
peniaTh COCTaBIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMHUTBCS C HCTOPHUE pa3BUTHUS AIreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JIuneliHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B LIEJIBIX YUCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

Pacno3HaBaTh JTMHEHHbBIC YPABHEHHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTtsh rpadyky TUHEHHBIX YPABHEHUI, B TOM YHCIIE
HCIOJIb3YS HM(POBbIE PECYPCHI.

Pazimyarh napajuieabHbIE U IEPECEKAIOIIMNECS TPSIMBIE
10 UX YPABHECHUSIM.

Pemars crucTemsbl IBYX JIMHEWMHBIX YPABHEHUM C ABYMS
IIEPEMEHHBIMU IOJICTAHOBKOM U CII0KEHUEM.
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C AByMs
MIEPEMEHHBIMM.
[Ipumeps! pereHus
CHUCTEM HEJIMHEUHBIX
YPAaBHEHUM C ABYMSI
[IEPEMEHHBIMHU.
['padpuueckas
VHTEPIPETALINS
YPaBHEHUS C JBYMsI
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHHUM C IBYMS
IIEPEMEHHBIMM.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpaBHEHUU

Pemathb nmpocTeiiime CUuCTeMbl, B KOTOPBIX OJTHO

Y3 YPABHECHHU HE ABJISCTCS JTUHECUHBIM.

IIpuBoauTh rpapuYecKy0 HHTEPNPETAUUIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMUA U CUCTEM YPABHEHUU
C IBYMsI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 3a1a4M aNTeOpandeCcKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YHucnoselie
HEPABEHCTBA U UX
CBOWCTBA.
HepaBenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
peuienue. CucteMbl
JIMHEWHBIX HEPABEHCTB

D opMYyJIMPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOW MPAMOM, JOKA3bIBATH
anreOpandecku.

IIpuMeHSATH CBOMCTBA HEPABCHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTe TMHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, N300paKaTh
pelIEHNEe CUCTEMbI HEPABEHCTB Ha YU CJIOBOU IIPSAMOMU
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C OJIHOM IEPEMEHHOM
Y UX PELICHHUE.
N3obpaxkenue
pEeLIEHUs TMHEWHOTO
HEpPABEHCTBA U UX
CHUCTEM HA YHCIIOBOM
PAMON

OyHKINH.
OCHOBHBIE TTIOHATHUSA

[TonsiTue pyHKUMN.

O6unacTh onpeneneHus

Y MHO>KECTBO
3HaYeHUH PyHKLIUU.
CrocoObI 3a1aHus
GyHKIMA.

['padux pyHKUIMU.
CaolicTBa (hyHKLINH,
UX OTOOpakeHHe

Ha rpaduke

Hcnoab3oBath QyHKIMOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

Bbruncasith 3HaYeHUus1 QyHKIMI, 3a1aHHBIX (popMyTiaMu
(mpu HEOOXOIMMOCTHU UCIOJIB30BATh KaJbKYJISATOP);
COCTABJIATH TA0JAMIbI 3HAYEHUH QYHKIUU.

CrtpouTh 10 TOYKaM rpadpuxku GyHKIMA.

OnuckIBaTh cBOMCTBA (QYHKIIMU HA OCHOBE €€
rpaguuecKoro npeacTaBICHUs.

Hcnoan3oBarh QyHKIMOHATBHYIO TEPMHUHOJIOTHIO U
CHMBOJIHKY.

HccnenoBathb npumepsl rpauKoB, OTPAKAIOLIUX pealbHbIE
nporuecchl U sBieHus. Il puBoauTHs NpUMepPHI IPOLIECCOB U
SIBJICHUH C 3a1aHHBIMU CBOVICTBAMU.

Hcnoab30BaTh KOMNBIOTEPHBIE POTPAMMBbI

JUIS TOCTPOEHUA TpadKoB QYHKIUI U U3yUYEHHUS UX CBOICTB

OyHKIUH.
UrcnoBbie PyHKIIUN

YreHue u noCTpoeHue

rpadukoB QyHKIIHIA.
[Tpumeps! rpaduxos

Haxoauth ¢ noMoubio rpapuka GyHKIIMY 3HaYEHUE OTHOU
13 paCCMATPUBAEMBIX BEJIMYUH 10 3HAYECHUIO JPYTOM.
B HeclioxkHBIX ciiydasx BbIpaxkaTh (popMyJ10ii 3aBHCUMOCTH
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byHKIUH,

MCKAY BCIIMYNHAMU.

OTpaXKaIOIIUX OnucpIBaTh XapakTep U3MEHEHUS OTHOW BEITNYNHBI
peanbHbIE MPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHHUSI APYTOM.
OyHKIMH, Pacno3naBath BUbI H3yyaembix QyHkiuil. [loka3piBaTh
OIIMCBIBAIOIINE CXeMaTH4YeCKH TI0JI0KEHUE HA KOOPAUHATHOM INIOCKOCTH
IPSIMYO U 00paTHYO rpadukoB dyHkimii Bupa: y = X2,y =X,y =Vx,y = |x|.
NPONOPIHOHAILHBIC Hcnoab3oBaTh PyHKUMOHAIBHO-TPadHUECKUE
3aBUCUMOCTH, UX NpeAcTABJICHUS ISl pENICHUS U UCCIIEA0BaHUs YPABHEHUN U
rpaduku. CUCTEM ypaBHEHUI.
I'padux GpyHKIHH IIpuMensaTs undpoBbie pecypcehl sl IOCTPOCHUS
y =x% rpaguKoB QyHKIIHMA
OyHKIUN
y =x4y =X,
y=viy= [x|;
rpaduueckoe pereHue
YPAaBHEHHUU U CUCTEM
YpaBHEHUI

[ToBTOpEHUE U 06001LIEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJI0B KypcoB 7 1 8
KJ1acCOB, 0000IIIeHHE
3HaHUH

YHUCEel, BRBIYUCICHUH, MPe0Opa30oBaHM BRIPAKEHUH, PEIICHMUS
YpaBHCHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJTHIEMBIX ICUCTBUM U
CaMOITPOBEPKY pe3yJibTaTa BEIUUCICHUM, MPpeoOpa3oBaHU,
IIOCTPOCHUM.

Pemiats 3a1a4um U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS TSl PEIICHUS 3a]1a4 U3 APYTUX
IPEIMETOB.

PemaTh TeKCTOBBIE 3a1a4M, CDABHUBATH, BLIOUPATH
CIOCO0OBbI PEIICHUSA 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT PAMME

102
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9 KUIACC

HanmenoBanue pasaena  [Konmuectso OcHoBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB coJIepKaHue
Uucna ¥ BBIYUCICHUS. 9 PanmonaneHble uncna, | Pa3BuBaTh npeacraBiieHUs O YUCIIAaX: OT MHOXKECTBA

JlercTBUTENIBHBIC YUCTIa

HppanuoHaIbHbIe
YKCJia, KOHCUHbIC U
OeCKOHEUHEIC
JECATUYHBIE APOOH.
MHOX€ECTBO
JICUCTBUTEIBLHBIX
YHCEeJT,
JIEUCTBUTENLHBIE
YHcia Kak
OeCKOHEUHEIE
JECATUYIHBIC TPOOH.
B3aumHO ogHO3HAUHOE
COOTBETCTBHE MEXKIY
MHOKECTBOM
JIeMCTBUTEIIbHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSIMOM.

CpaBHeHue
JIEUCTBUTEIBHBIX YHCETI,
apupMeTHIeCcKue

HaTypaJbHBIX YUCEN JJO MHOKECTBA JICUCTBUTEIBHBIX YHCEIL.
O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
JNIEUCTBUTEILHOIO YKCJIa KaK OECKOHEYHOU IECITUUYHOMN
IpoOU, MPUMEHSATh JECATUYHbIC TPUOIKEHUS
PalMOHAJIBHBIX U UPPALIMOHAIBHBIX YHCEN.

HN300paxaTh 1CHCTBUTEIBHBIC YHACIIA TOUYKAMU
KOOPJAMHATHOM MPSMOM.

3anucbIBaTh, CPABHUBATH U YIIOPSIA0YMBATH
JNICUCTBUTEIBHBIC YHCIIA.

BbInoJIHATH, coueTast yCTHbIC U MUChbMEHHbBIE TTPUEMBI,
apudpmMeTnyecKue JeHCTBUSA C PalMOHAIBHBIMUA YUCIIAMU;
HAXOJUThb 3HAUYCHHUS CTEIICHEN C LIEJIBIMU [TOKA3aTeIIIMU U
KOpHEW; BBIYHCJISATh 3HAUCHUS YHCIIOBBIX BBIPAKCHUM.
HoayunThs npeacraBjieHue 0 3HAYUMOCTHU
JNEUCTBUTEIBHBIX YUCEN B TPAKTUUECKOM JIESITEIbHOCTH
YeJIoBeKa.

AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
NPUOIMKEHUS ICUCTBUTEIIBHOTO YUCIA MTPU PEIICHUT
3ajad.

OKpyriasiTh ACHCTBUTEIIBHBIC YHCIIA, BHIMOJIHATH
NPUKUHIKY PE3YyJIbTATa BBIYUCICHNN, OLEHKY 3HAYCHUN
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JNECUCTBUS

C IeCTBUTEILHBIMU
YUCTIAMU.
[TpubamxeHHOE
3HAYCHHE BEIIMYHHEI,
TOYHOCTh
MPUOTMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u oreHka

YU CIIOBBIX BBIp&)KGHHfI.
3HAKOMHUTBLCHA € HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHUKH

pe3yJIbTaTOB
BBIUNCIICHUH
YpaBHEHUSI 1 HEPABEHCTBA. 14 JIunerinoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH M IPUMEHATH rpaduyeckue
YpaBHEHUS C ONHOU Pewenue ypaBHeHui, METOAbI IIPU PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
MIEPEMEHHOU CBOJAIUXCS CHUCTEM.
K JIMHCWHBIM. Pacno3HaBaTh 1enpie U ApOOHbIE YpaBHEHUS.
KBagpaTHoe Pemiarnb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHeHue. Penienue ypaBHEHUS1, CBOJAIIUECS K HUM, IPOCTEHIINE JPOOHO-
YPaBHEHHI, palHOHAJIBHBIE YPABHEHUS.
CBOJSILNXCS IIpeanaratb BO3MOXKHBIE CIIOCOOBI pEHIEHUSI TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBBIE 3a4a4n
buxBanpaTtHbie Pa3HBIMU CITOCOOAMHU.
YPaBHEHUS. 3HAKOMUTBCS € MCTOPHEl Pa3BUTHA MaTEMATUKU

[Ipumeps! pemeHust
YPaBHEHUU TPEThEN
Y YETBEPTOU CTETIEHEN
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pa3ioKEeHUEM
Ha MHO>KHTEIIH.
Pemenue npoOHO-
palMOHAJIBHBIX
YPaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 aareOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHEHUE ¢ ABYMS
MEPEMEHHBIMH U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C ABYMs
NIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

U3 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpou
CTEIEHHU.
I'padpuueckas
UHTEPIPETALNs
CUCTEMBI YPaBHECHUI

C ABYMs IIEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YpaBHEHUE HE
SIBJISICTCS JINHEWHBIM.

Hcnoan3oBath GyHKIIMOHATBHO-TPAPUIECKHE
MPE/ICTABIICHUS /ISl pellleHHs M MCCJIeJOBAHUS YPaBHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyeckuM CrocoOoM: mepexoanTh OT CIOBECHOU
(GbOopMYJIMPOBKH YCIIOBHS 3a7a4H K alireOpandecKon MOAeIH
MyTEM COCTaBJICHUS CHUCTEMbI YpPaBHEHUI; pelaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHUI; HHTEPHPETHPOBATH
pe3yibTar.

3HAKOMUTBHCS € MCTOPUEN Pa3BUTHUS MaTEMAaTUKHU
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3a/1a4 areOpandecKum
CIIoco0oM

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepasencTra HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATH peoOpa3zoBaHusl HEPABEHCTB, HCMOJb30BATH
JIuneiHble TSl IpeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABCHCTBA Pacno3naBaTh JIMHEWHBIC U KBAIpATHBIC HEPABCHCTRA.
C OJTHOW IEPEMEHHOM PemiaTh TMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX PELICHHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAKOIINX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU MOJIYYCHHBIC PEIICHUS.
IIEPEMEHHOU U UX HN300paxkaThb pelicHe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLIcHHUE. Ha YHCJIOBOM MPSMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOIJIOB.
HEPABEHCTBA U UX Pemats kBaipaTHBIC HEPABEHCTBA, UCIIOJIB3Y I
pelIeHue. rpaduyecKue IpeaCTaBICHHUS.
I'paduueckas OcBauBaTh M IPUMEHATH HEPABEHCTBA IPH PEIICHUU
WHTEPHpPETALINS pPA3JIMYHBIX 33/1a4, B TOM YHUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIUH 16 KBagpaTtnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA;

byHkuus, ee rpagux u
cBoiictBa. [1apabomna,
KOOPJIMHATHI BEPIIUHBI
napadoJibl, OCh

WLJIIOCTPUPOBATH CXEMATUYECKHU, 00bSICHATH
PacmoJioKeHUE Ha KOOPAMHATHOM TJIOCKOCTH TPpauKOB
(ynxumii Buga: y = kx,y = kx+ b,y = |y = x4

X

63




CUMMETPHUH TapaboJIbL.

I'paduku bysKImii:

y = X3,y =V, ¥ =|x| B 3aBUCUMOCTH OT 3HAUCHHil
K03((PHUIIMEHTOB; ONMKCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaipaTUyHy10 QYHKIMIO IO (hOpMyJIE.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHON KU3HU, (GU3UKHU, TEOMETPUHU.

BoisiBasiTh 1 00001maTh 0cOOeHHOCTH Tpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CrpouTh M M300pakaTh cCXeMaTHYeCKHU rpapuKu
KBaIPaTUYHBIX PYHKIUH, 3aJaHHBIX POpPMYJIaMH BHIA
y=axi,y=ax?+qg,y=a(x+p)>,y=ax’+bx +c.
AHAJIM3MPOBATH ¥ MIPUMEHATH CBOMCTBA HM3yYECHHBIX
(YHKIMI U151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

YucioBbIe
OCJIEIOBATEIIbHOCTH

15

ITonsaTue ynciIoBOM
IOCJIEIOBATCIBbHOCTH.
3amanue
TIOCJIEIOBATCILHOCTH
PEKYPPEHTHOM
bopmyoi u

dbopMyioii N-TO wiIeHa.

Apudmernueckas u
re€OMETPUYECKAS
IIPOTPECCUH.
@opmyJIbl N-TO YJIeHA
apuMeTHIECKON U
r€OMETPUYECKOU

OcBauBaTh U IPUMEHATHh NHICKCHBIE 0003HAUCHUS,
CTPOMTH peueBble BLICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMHHOJIOTHH, CBSI3aHHOMN C MIOHSATHEM
MOCIIEI0BATEIbHOCTH.

AHaau3upoBaTh QopMyIy N-ro yieHa
HOCIIEI0BATEIBHOCTH WM PEKYPPEHTHYIO (pOopMyTy

U BBIYUCJISATH WICHBI TTOCJIEI0BATEILHOCTEH, 33/ IaHHbBIX
3TUMU (HOpMyJIaMHu.

YcTranaBauBaTh 3aKOHOMEPHOCTb B TOCTPOCHUU
MOCIIEI0BATEIBHOCTH, €CJIN BBIITUCAHBI TIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3HaBaTh apuMeTHYECKYIO U TEOMETPHUUECKYIO
IIPOrPECCHHU MPHU PAa3HBIX CIIOCO0AX 3aaHMUS.
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MPOTPECCUI, CYMMBI
NIEPBBIX N YICHOB.
N300paskeHure 4ieHOB
apu(MeTH4YEeCKON 1
r€OMETPUYECKOU
MPOrPECCUI TOUKAMHU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHerHbIN 1
3KCIIOHEHILIUAIbHbIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemarts 3a7auu ¢ Ucnonbp30BaHueM (GopMy N-TO dieHa
apu(pMeTUYECKON U TeOMETPUUECKON POTPECCU, CYMMBI
HEPBBIX N YJIEHOB.

MN300paxaTh 4ieHBI IOCIEA0BATEIBHOCTH TOYKAMHA

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepbI MPOLECCOB U SIBJICHUI

U3 peanbHON KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUYECKOM MTPOTrPECCUH, B TEOMETPUUECKOM
IPOrpPECCHH; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauuecku.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
II0CJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOB30BaHUEM LIU(PPOBBIX TEXHOJIOTHIA
(9MEKTPOHHBIX TAOIUIL, TPadUIECKOTO KaJbKYJISATOpA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a/1a4 U3 peajbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KaJIbKYJIITOPA).

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUS MAaTEMATUKH

[ToBTOpenue, 0000IICHHE,
CUCTEMATH3aIUs 3HAHUU

18

Yucaa u
BbIUMCJIEHUS (3aIUCh,
CpaBHEHUE, JCHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILICHMUS,
IPONOPLNH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, TOJIMHOXKECTBO,
orepaly HaJ MHOKECTBaMU; UCIO0JIb30BATh rpapuueckoe
NPECTaBICHNE MHOXKECTB JJIsI OTIMCAHUS PEaTbHBIX
IPOLIECCOB U SBJICHUM, MPH PEIICHUN 3a]a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3MpoOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AelcTBHS, CBSI3aHHbIE € YMCJIAMH. HATypalbHOE YUCIIO,
IPOCTOE M COCTaBHOE YUCIA, AETMMOCTh HATypalIbHbBIX
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OKPYTJICHHE,
IpUOIMKEHUE,
OLICHKA; peIICHHe
TEKCTOBBIX 3a]1a4

4HCell, IPU3HAKU JEIUMOCTH, LEI0€ YACIIO, MOAYJIb YHCIIA,
OOBIKHOBEHHAsI U JECSITUYHAs ApoOU, CTAHJAPTHBIN BU]L
qyucia, apupMEeTUIECKU KBaPATHBIA KOPEHb.
BbINOJIHATE AeHCTBUS, CPABHUBATH U YIIOPAI0YHBATH

apupMeTHIeCKUM 4yucia, IPeICTaBIsATh YMCIa HA KOOPAUHATHOM IPSIMOH,
CIIoco00M) OKPYTJISITh YHUCIIA; BHINOJHATH NPUKHIKY U OLIEHKY
pe3ysbTaTa BBIYUCICHHM.
Pemarthb TekcTOBBIE 3a1a4M AapUPMETUUECKUM CITOCOOOM.
PemaTh npakTH4ecKue 3a1a4M, COJEpKaIue MPOIECHTHI,
JTOJIA, YACTHU, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSIHUE, IIeHA — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsl — IPOU3BOJUTEIHLHOCTH TPYyAa.
Pa30upartsb peasibHbIEC )KU3HEHHBIE CUTYAIIUH,
(opmMyIMpPOBaTh NX HA A3BIKE MATEMATUKH,
HAXOJUTh PEIICHUE, TPUMECHSS MaTeMaTHYECCKUH anmapar,
UHTEPNPEeTHPOBATH PE3yJIbTaT
AareOpanyeckue OnepupoBaTh NOHATHUSIMH: CTENICHb C LETBIM
BbIPAaKeHUA nokaszaresyeM, apupMeTUIeCKU KBaAPaTHBIM KOPEHb,
(mpeobpazoBaHue MHOTOWIEH, ajredpandeckas Jpo0b, TOXKICCTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€ CTBUSI: BHITOJHITH PACUCTHI
BBIpAKEHU, o ¢opMyIiam, mpeoOpa3oBHIBATH 1IETIbIE, JPOOHO-
JIOITy CTUMBIE paIMoHaIbHBIC BEIPAKCHUS U BRIPAKCHUS C KOPHSIMH,
3HAYCHUS) pear30BBIBaTh PA3I0KEHUE MHOTOWICHA HA MHOXKHUTEH,

B TOM YHCJIE C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH; HAXOJAUTh
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JOIYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIs1 IPOOHO-
palMOHAIBHBIX BRIPAKEHUM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO POPMYJIT peabHbIE MPOLIECCHI
U SIBJICHUS

DOyHKUUHA
(moctpoenue,
CBOCTBA U3yYEHHBIX
INZNIVIZH
rpaduyueckoe peleHmue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NoOHATUSAMHU QyHKIUS, rpaduK QyHKIIUH,
HYJIM GYyHKUINU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKU BO3pacTaHusl, yObIBaHU s, HAMOOJIbIIIEE U
HauMeEHbIIIee 3HaYeHUST (YyHKIIUU.

AHaAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
byHKUIUNA, CTPOUTH UX TPAPUKH.

OnepupoBatbh NOHATHUAMU: [IPSMAs MPOMOPIIMOHATBHOCTD,
oOpaTHasi MPONOPIMOHAIBHOCTb, TUHEWHAS PYHKIIHS,
KBaJpaTuyHas pyHKUus, napadoina, runepooa.
HUcnoab3oBathb rpaguKu 11 ONPEACIIECHNS CBOMCTB,
MPOIIECCOB M 3aBUCUMOCTEH, JJIsI pellIeHus 3aa4 U3 APYTrux
y4eOHBIX TPEIMETOB U PEabHOM KU3HU; MOAEJIUPOBATH

C MOMOIIIbIO TPaUKOB peabHbIE MPOIECCHI U SBJICHHUS.
Breipaxxkath (popmMyJiaMmu 3aBUCUMOCTU MEXK]Ty BEIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIINCKA

['eoMeTpust Kak OIMH W3 OCHOBHBIX Pa3JI€JIOB IIKOJbHOW MAaTEMAaTUKHA, UMEIOIIUN
CBOCH IIeNIbI0 O0ECIEeUNUTh M3yYeHHE CBOMCTB M pa3MepoB GUTYp, UX OTHOIICHUH U
B3aMMHOE PACIIOJIOKEHUE, ONMPAECTCS HaA JIOTUYECKYI0, JOKA3aTEeNbHYK JIMHUIO.
[leHHOCTh W3y4YeHHUsT TEOMETPUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
3aKJII0YaeTcsi B TOM, 4YTO OOYYArONIMICS yYHUTCS TIPOBOJUTH JOKa3aTelIbHbIE
paccyXIeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHs, JOKa3blBaThb HCTHUHHBIE
YTBEPKIEHUS U CTPOUTh KOHTPIPHUMEPHI K JTOKHBIM, TPOBOAUTH PACCYHKACHUS
«OT TPOTUBHOTO», OTJIWYATh CBOWCTBA OT NPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoil 1€HHOCTBhIO HW3Y4Y€HUsI TE€OMETPHUM SBISETCS HCIOJIb30BAHUE €€ Kak
WHCTPYMEHTA TIPU pPEUICHUM KaK MaTEMaTHYE€CKUX, TaK M NPAKTHUUYECKUX 3ajady,
BCTPEYAIOUIMXCS B peaibHOM Ku3HH. OOy4YarOMIMICS [OJKEH HAy4YHMThCS ONpPEAEIIUTh
TEOMETPUYECKYI0 (PUTYypy, ONMCATh CJIOBAMM JAHHBIA YEPTEK WM PUCYHOK, HAWUTHU
IJIOLIAAb 3€MENBHOIO y4acTKa, PacCUUTaTh HEOOXOAMMYIO UIMHY ONTOBOJIOKOHHOIO
kabenst wim TpeOyemble pa3Mephbl Tapaka IJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIMUTENbHAS JIMHUSA B U3yuyeHUH reomerpuu. llpu pemenun 3amad
MPAKTUYECKOTO XapakTepa OOyYaAIOMIMICS YYUTCS CTPOUTh MATEMATHUYECKHUE MOJIEIH
pEeanbHBIX JKM3HEHHBIX CUTyalluid, IPOBOJAUTH BHIYMCIIEHUS U OLEHUBATh aJ€KBATHOCTh
MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO TOMYEPKUBATH CBSI3M TEOMETPUM C JPYrUMU y4eOHBIMU
peIMEeTaMH, MOTUBUPOBATH MCIOJb30BATH OINPEACICHUS T€OMETPUYECKUX (GUTYp U
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TMOTYUYCHHBIX YMEHUH B (PU3HKE U TEXHHKE.
Ot cBs3u HauOosiee SpKO BUAHBI B TeMax «Bektopw», «Tpuronomerpuueckue
cooTHoIIeHUs», «Meroa koopauHat» U «Teopema [Tudaropar.

VYuebupii kKypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIEC pa3lieiibl
conepkanus: «I'eomeTpuueckue (GUTyph U X CBOMCTBAY, «3MepeHne reoMeTpudecKux
BEJIIMUUHY», «Jl€KapTOBBI KOOPAMHATHI Ha IUIOCKOCTW», «BeKTope», «J/IBuxkeHus
iockocTy, «IIpeobpazoBaHus TOT00US.

OO1iee 4yMciaO 4YacoB, PEKOMEHIOBAHHBIX JJII M3yuyeHHUs Yy4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiiacce — 68 yacoB (2 yaca B HeleN0), B 8 Kiacce —
68 yacos (2 vaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).
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COJEPKXAHUE OBYYEHUA
7 KIIACC

Havanpnbie nonsaTus reomerpun. Touka, npsmasi, OTpE30K, JIyd. YT0J. Buasl yrios.
BeprtukanbHble M cMmexHble yIubl. buccekrpuca yrma. Jlomanas, MHOTOYTOJbHUK.
[TapannenbHOCTh M NEPIEHAUKYIIIPHOCTD MPAMBIX.

Cummerpuunblie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXKaIOLIEM MHUPE.

OCHOBHBIE ITIOCTPOEHHUS ¢ IOMOIIBIO IUPKYJISA U JMHEHKH. TpeyrosbHUK. Bricora,
MeanaHa, OMCCEKTpUCa, UX CBOUCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TPeyrojabHUKU. HepaBeHCTBO TpEyTrobHUKA.

CBoiicTBa M TNpPU3HAKK PABHOOENPEHHOTO TpeyroyibHHKA. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa M NPHU3HAKA NApAIENBbHBIX NpsAMbIX. CymMMa YIJIOB TpPEyrOJbHHUKA.
BuenrHue yrisl TpeyroiabHUKa.

[IpsMoyronbHblid  TpeyroJpHUK.  CBOHNCTBO  MEIHMaHbBl  MPSIMOYIOJBHOTO
TPEYrOJIbHUKA, MPOBEACHHOW K rumnoTeHyse. [Ipu3Hakum paBeHCTBA MPAMOYTOIbHBIX
TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBIN TPEYrOJbHUK C YoM B 30°.

HepaBencTBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbILIEM YIJIE U O0JIbIIEH CTOPOHE TPEYToJIbHUKA. [leprienauKymsp
Y HaKJIOHHAsl.

I'eomeTpuyeckoe mecto Touyek. buccekrpuca yria u cepeIvMHHBIN NEPIICHIUKY ISP
K OTpPE3Ky KaK N€OMETPUYECKUE MECTA TOYEK.

OKpy»XKHOCTb M KpYT, XOpJla U IHAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpykHOCTH M mnpsmou. KacarenbHas M cekymas K OKpYKHOCTU. OKpy»KHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas 1 onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Uetsipexyronbauku. [lapannenorpamm, ero mpu3Haku W cBoiicTBa. YacTHbIe
CJIy4au rapajuiesiorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaApar), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparenus, €€ CBOMCTBa U mpu3Haku. [IpsMoyroybHas Tpanenus.

Meton yasoenus Menuansl. LlentpanbHas cummerpus. Teopema Daneca u teopema
O MPOIMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue nTuHUN TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroyibHUKA.

[Tonobue TpeyrosbHUKOB, Kodpduuuent mnomodus. IlpuzHaku mog00Us
TpEyroJbHUKOB. [IpuMeHeHne nooous mpy pelieHn: MPaKTHYEeCKUX 3a/1a4.

CpoiictBa 1Miomaned reoMmerpudeckux ¢uryp. Dopmynsl IS IUIOIIAA
TpEeyrojbHHKa, MapaienorpaMma, pomda u Tpaneuuu. OTHOIIEHHE IUIOLIaAeH
oA0OHBIX (PUTYP.

Brruncienne momaned TpPEyrojJbHUKOB M MHOTOYTOJBHHUKOB Ha KJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mpu pemreHun
MPAKTUYECKUX 3a7a4.

Cunyc, KOCHHYC, TAaHIE€HC OCTPOro yrjla NPsSIMOYTOJIBLHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECCTBO. TpHUroHOMETpUyYecKre (PYHKIIUU YIJIOB
B 30°, 45° u 60°.

BrincanHble W LEHTpaJIbHBIE YIUIBL, YTOJ MEXIY KacaTelIbHOW M XOPAOW. YTIIbI
MEXKy XOpAaMu U CEKyIIUMU. BriricaHHbIE U OMMCAaHHBIE YETHIPEXYTOJbHUKU. B3anuMHoe
pacrnoyiokeHue JByX OkpyxHocte. Kacanuwe okpyxknocrei. OOiiue KacaTelbHbIE K
JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIbI IPUBEICHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TE€OpeMa CHHYCOB. PelieHue
MPAKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodus. [lo0061e COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 mpOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BENECHHHM OTPE3KOB
CEKYILHX, TEOpEMaA O KBaApaTe KacaTeIbHOM.

Bekrtop, nnuHa (MOaysib) BEKTOPA, COHAMPABICHHBIE BEKTOPHI, TPOTHUBOMOJIOAKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ BeKTopamH. Pa3zjoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopaunatet BekTopa. CKalsipHOE  NPOU3BEIAECHHUE  BEKTOPOB,  IMPUMEHEHUE
JIJIS1 HAXOXKJICHUS JUTUH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHUS MNPSIMOA U OKPYKHOCTH
B KOOpJMHATax, MepeceyeHrue OKPYKHOCTEH U MpsAMbIX. MeToJl KOOpAWMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. JIJIMHA OKPYKHOCTH. ['pajycHas u paauaHHas Mepa
yIJIa, BBIYMCIEHUE JUIMH AYT OKpykHOcTel. [lnomans kpyra, CEKTopa, CErMeHTa.

JIBMKEHUsT TUIOCKOCTM M BHYTPEHHUE CcUMMETpuu (uryp (3JIeMEeHTapHbIC
npenacrasienus). [lapannensueiil nepenoc. [loBopor.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pE3yJNbTAaThl OCBOEHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B / KJacce:

Pacrio3naBaTh M3ydeHHbIE T€OMETPUYECKHE (PUTYpbI, ONPENeisTh UX B3aUMHOE
pacnoyioKeHue, M300pakaTb TreoMEeTpUYecKrue (UTYpbl, BBIMNOJIHATH  YEPTEXKH
[0 YCJIOBUIO 3ajaud. M3MepsATh JUHEHHBIE M YIVIOBBIE BeIWYMHBL. Pemare 3anauu
Ha BBIYMCIICHUE JJINH OTPE3KOB U BEJINYMH YIJIOB.

Jenatbs rpyOyr0 OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYMH MPEIMETOB B pEaIbHOU
KU3HU, pa3MepoB MPUPOAHBIX OOBEKTOB. PasnuuaTh pa3Mepel 3THUX OOBEKTOB
10 MOPSAKY BETUYNHBI.
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CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a7a4am.

[Tosip30BaThECA NMIPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh IPU3HAKUA U
CBOMCTBA paBHOOCIPEHHBIX TPEYTOILHUKOB TP PEIICHUH 3a/1a4.

[IpoBOAHMTE JIOTMYECKUE PACCYXKAECHUA C HCMIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tomp30BaThCd  NpPU3HAKAMH  PABEHCTBA  NPSMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEACHHON K TUIIOTEHY3€ MPSMOYIOJbHOIO TPEYTrOJIbHUKA,
B PEIICHUU F'€OMETPUUECKHUX 3a]1a4.

OnpenensiTh NapauieNbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpbIE OOpasyer
C HUMH cekymada. OnpeaensiTb MapaJUICIbHOCTh NPSMBIX C MHOMONIIBIO PABEHCTBA
PACCTOSIHHUM OT TOYEK OJHOM MPSIMOM O TOUYEK APYTOU MPSAMOM.

Pemrats 3agaun Ha KjieT4aToi Oymare.

[TIpoBOUTH BHIYMCIICHUS M HAXOJIUTh YUCIOBbIE U OYKBEHHbIC 3HAUYCHUS YTJIOB

B FT€OMETPUYECKUX 3a/1a4axX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX TMIPU IMEPECEUCHUH JABYX
MapaJuIeIbHbIX PAMBIX CEKyIlIeH. PemaTe npakTuueckue 3a/1auu Ha HaX0XKJIE€HUE YTIIOB.

Brnagetp TMOHATMEM TE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONpPEACAThH
OMCCEKTpHUCY yTIJia U CepeANHHBIN MEPIEHIUKYJIISP K OTPE3KY KaK TeOMETPUUECKUE MECTa
TOYEK.

@opMynUpOBaTh ONPEACIEHUS OKPY>KHOCTH H Kpyra, XOpAbl MU JIHAMETpa
OKPYKHOCTH, MOJIb30BaTbCsI UX CBOWCTBAMU. YMETb NPUMEHATH OJTH CBOMCTBA
MIpY PELICHUU 3a7a4.

BrnaaeTts noHsATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
e¢ uentp. Ilonp3oBarbest (hakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OHOM TOYKE, U O TOM, YTO CEPEANHHBIE MIEPICHAUKYJISIPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJHOM TOUKE.

Bnagere mOHATHEM KacaTelbHOM K OKPYXHOCTH, IIOJb30BAThCA TEOPEMOU
O MEPIEeHIUKYJISIPHOCTH KacaTeJIbHOW U paguyca, NPOBEICHHOTO K TOYKE KaCaHHUsI.

[Tosmp30BaThCA NMPOCTEUIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
IIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOCHUS C IOMOIIBIO LUPKYJIS H
JINHEUKH.

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS TMPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
UX CBOMCTBaMM IPU PEUIEHUH F€OMETPUYECKUX 3ajau.

[IprMeHsTh CBOMCTBA TOUKM NIEPECEUEHHS] MEIUaH TPEyrojbHUKA (LIEHTpa Macc)
B PELLICHHUH 33/au.

Bragere moHATHEM CpelHEW JIMHUM TPEYTrOJbHUKA U Tpaneuuu, MPUMEHSATh UX
CBOMCTBA IIPY PELIEHUU TeoMeTprdecKux 3anad. llonb3oBarscs teopemon Paneca

71



U TEOPEMOM O TMPONOPIUOHANBHBIX OTpe3KaX, MPUMEHSITh HUX [JIs pelIeHus
MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TpHU3HAKH TOJOOUMS TPEYTOJBHHKOB B PEIICHHH T€OMETPUUYCCKUX
3a1ay.

[Tonb3oBatbes Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUX U
npakTU4ecKux 3aaad. CTpOUTh MATEMATHYECKYI0 MOJIeNIb B MPAKTUYECKUX 3ajayax,
CaMOCTOATEIIBHO JI€JaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

BiiageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOIO yIJia MPSMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCsl STUMH MOHATUAMH JIJIS1 pEIICHUSI TPAKTUYECKUX 3a/ad.

Beruucnars (pa3iuuHbIMU - CIIOCOOAMHU) TUIOMIA[Ib TPEYTOJbHUKA U IUIOLIAIU
MHOTOYTOJIbHBIX (Uryp (MOIB3ysACh, IJ€ HEOOXOAUMO, KalIbKyJsATOpoM). [IpuMeHsTh
MOJTyYE€HHbIC YMEHUS B IPAKTUUECKUX 33/1a4ax.

Brnanets MOHATHSIMU BIHUCAHHOTO U LEHTPAIBHOTO YTJIA, UCHOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yTIJIaxX, YIilaX MEXIy XOpJAaMu (CeKYIIUMU) U YTIIe MKy KacaTeIbHOU U
XOpJI0H IIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

Brnanerb MOHATHEM ONHMCAaHHOTO YETBIPEXYTOJbHHUKA, NPHUMEHATH CBOWMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]a4.

[IprMeHTh NOTy4YEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATUYECKHE MOJIEIIN
JUIsS. 3aad  peaIbHOM JKU3HM W TPOBOJUTH COOTBETCTBYIOLIWE  BBIYUCIICHUS
C TpPUMEHEHHEM TOJ00MS U TPUTOHOMETPUU (MOJB3YSACh, TJ€ HEOOXO0IUMO,
KAJIbKYJIITOPOM).

[IpenMeTHbIC pE3yIbTATBl OCBOCHHS IPOTPaMMBI y4eOHOro Kypca K KOHILY
oOyderus B 9 Kjacce:

3HaTh TPUTOHOMETPHYECKUE (PYHKIIUU OCTPHIX YTJIOB, HAXOIUTH C WX ITOMOIIBIO
pa3IUYHbIC AJIEMEHTHI MPSMOYTOJILHOTO TPEYTOJIbHUKA («PEHIeHUE MPSIMOYTOIbHBIX
TPEYTOJIbHUKOBY). HaxoauTh (C MOMONIBIO  KAJIbKYJIATOpAa) JUIMHBI W YTJIBI
JUTSI HeTaOJTMIHBIX 3HAYCHUH.

[Tonp3oBaThess (opMynamMu TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXXJIECTBOM  JIJI1  HAXOXJCHUS COOTHOIICHHH MEXIy TPUTOHOMETPUUYECKUMHU
BEITUYMHAMU.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB JJISI HAXOXKICHHS Pa3THMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOIHHUKOBY), MPUMEHSTh UX MPU PEIICHUN
re€OMETPUUYECKUX 3a/1a4.

Brnagets moHATHSAMH TMpeoOpa3oBaHMS TOJO0OMS, COOTBETCTBCHHBIX JJIEMCHTOB
nonoOHbIX Guryp. [lonb3oBaThCcsi CBOMCTBAMU MOAOOMS MPOU3BOJBHBIX (UTYP, YMETh
BBIUMCIISTH JUTMHBI M HAXOJUTH YTIIbI y TOJO0HBIX puryp. [IpumMeHsITH CBOMCTBA MOI00Us
B TPAKTUYECKUX 3a7avyax. YMETh MPUBOAUTh MPUMEPHl TOMOOHBIX  (QUTYD
B OKPY’KaOIIEM MHpE.

[Tonp30BaThCA TEOpEeMaMH O TPOU3ZBEIACHUU OTPE3KOB XOPJA, O MPOU3BEICHHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCAd BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUNA U (PU3NUYECKUN CMBICI,
NPUMEHSATh MX B PEIICHUM TEOMETpUYEeCKUX U ¢usnueckux 3anad. [IpuMeHsThH
CKaJISIpHOE MTPOU3BEICHUE BEKTOPOB JIJIsi HAXOXKICHUS JJIUH U YTIIOB.

[Tonb30BaTbCd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSATh €r0 B PELICHUU
F€OMETPUYECKHUX U MPAKTUUYECKUX 3a7a4.

Branets NOHATHSIMU MPABUIIBHOIO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, JIJTUHBI
JyTU OKPY>KHOCTU U PaMaHHON MEphl yriia, YMETh BBIYUCIATH IUIOMIATAL Kpyra U €ro
yactell. [[puMeHsaTh noayueHHble YMEHHS B MPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (MM LIEHTPBI) CHMMETPUU QUTYD, IPUMEHSATH JBUKEHUS TII0CKOCTU
B ITPOCTEUIINX CITyYasX.

IIpuMEHSATH MOTyYEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE MOJIEIN
JUISL 33Jad  pealbHOM JKW3HUM M TPOBOJUTH COOTBETCTBYIOLIME BBIYHUCICHUS
C TNPUMEHEHUEM TNOoJ00Ms M TPUTOHOMETPUYECKMX (QYHKUMHA (IIOJIB3YACh, TI7I€
HEO0OXO0IMMO, KAIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue pazgena |KonanuecTBo OcHOBHOE OcCHOBHBIE BUJIbI JEATEILHOCTH 00YyYaIOIIUXCS

(TemnI) Kypca 4acoB CoZIepKaHuE
[Ipocreumue 14 IIpocrenmue D opMYyJIUPOBATH OCHOBHBIC MIOHATHS U ONIPEACIICHHUS.
reoMeTpuyeckue GUrypsl u r€OMETPUYECKHUE Pacno3naBaTh U3y4eHHbIE T€OMETpUUECKUE (QUTYPHI,
UX cBoWCTBa. M3mepeHue OOBEKTHI. OIpeAeJATh UX B3aUMHOE PACIIOJIOKEHUE, BHINOJIHATH
F€OMETPUYECKUX BEITUYNH MHOroyroJpHuK, YEepTEK MO YCIOBUIO 3a/1a4H.
JIOMaHasl. IIpoBoauTH NIPOCTENIINE TOCTPOCHUS C IIOMOILBIO HIUPKYJIS

CwmexHble U
BEPTUKAJIBHBIC YTJIBI.
Pabora

C IPOCTENIIUMHU
yepTeKaMHu.
N3Mepenne TMHEHHbBIX
U YTJIOBBIX BEJTUYHH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

N3mepaATh TMHENWHBIE U YTIIOBBIE BETMYMHBI TEOMETPUUYECKUX
U IPAKTUYECKUX OOBEKTOB.

Omnpenensith «Ha rJ1a3» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOAUTH rpyOyI0 OLIEHKY UX Pa3MEpOB.

PemaTp 3a1a4n Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIUYHH
YTJIOB.

PemaTep 3a/1aun Ha B3aMMHOE PACIOJIOKEHUE
TreOMETPUUYECKUX PUryp.

IIpoBoauTsk K1accupUKaINIO YIIIOB, BBIYMCIAATH
JIMHENHBIE U YTIIOBBIE BEJIMYMHBI, IPOBOAUTH
HEO0OXOIMMBbIE 10Ka3aTEIbHbIE PACCYKICHUS.
3HAKOMHUTBCS C HCTOPHEI pa3BUTUS T€OMETPUHU

TpeyroiabHuKu

22

[lonstue o PaBHBIX
TPEYIOJIbHUKAX U

Pacno3HaBaTh apbl paBHBIX TPEYTOJILHIUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IPU3HAKOB).
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NIEPBUYHbBIE
IIPEICTABIICHUS

O paBHBIX pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOMCTBO MeHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
ITPOBEACHHON

K TUIIOTEHY3€.
PaBHOGe1peHHbIC U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B F€OMETPUHU.
IIpssMOyTOJIbHBIN
TPEYTOJIbHUK C YIJIOM

B 30°

BeiBoauTh ceacTBUs (PaBEHCTB COOTBETCTBYOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
@®opMyJIMPOBATh ONPEIEIECHNS: OCTPOYTOJIBHOTIO,
TYHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIBHUKA; CEPEAMHHOIO MEPIIEHANKYIApA
OTpE3Ka; IEpUMETPA TPEYTOIbHUKA.

®opMyJIMpPOBaTh CBOMCTBA M IPU3HAKU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTs UepTexu, pelmaTh 32124 C [IOMOIIBIO
HAax0>KJICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpyMeHATH TPU3HAKY PABEHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB B 33/1a4aX.

Hcnonb3oBath upoBbIE peCypChl 1A HCCIeJ0OBAHUS
CBOMCTB U3y4aeMbIX (puUryp.

3HAKOMMTBHCH € MCTOPHUEH PA3BUTHS T€OMETPUH
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[TapannensHble NpsIMBIE,
CyMMa YTJIOB TPEYTOJIbHUKA

14

[TapannenbHbIe
IpsIMBIE, UX CBOKCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU NIEPECECYEHNN
ITapajuIeNIbHBIX
MIPSIMBIX CEKYILEH).
[Ipu3nak
MapajuieIbHOCTH
MPSIMBIX YEpe3
PABEHCTBO PACCTOSIHUN
OT TOYEK OJHOM
MPSIMOU IO BTOPOU
MIPSMOM.

Cymma yrioB
TPEYTOJbHHUKA.
Bremnue yrisl
TPEYTOJbHUKA

DopMyJTHPOBATH NOHATHE APAJUICIBHBIX MPSIMBIX,
HAXOAUThb IPAKTUYECKUE IPUMEPBI.

M3yuarthb cBoiicTBa yriioB, 00pa30BaHHBIX MIPH MEPECEUCHUU
napaJyIeNbHbIX NPAMBIX ceKyliel. IIpoBoanTs
JA0KA3aTeJIbCTBA [TaPAJUICIIBHOCTH JIBYX NPSIMBIX C IIOMOIIBIO
YIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX
TPETHEU MPAMOU.

BeruucisiTh CyMMy YIVIOB TPEYTOJIBHUKA U MHOTOYI'OJIBHUKA.
HaxoauTsb 4nciioBble 1 OYKBEHHBIE 3HAUECHHUSI YTJIOB

B F€OMETPUYECKUX 3a/1a4aX C UCIIOJIb30BAHUEM TEOPEM

0 CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOT'OYT'OJIbHUKA.
3HAKOMMTBHCH € MCTOPHUEH Pa3BUTHS T€OMETPUH

OKpy»XHOCTb U KPYT.
['eomeTprueckue
IIOCTPOCHUSA

14

OKpy»XHOCTb, XOpJa 1
JAaMETp UX CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpY>KHOCTb,
BIIMCaHHAs B yIoJl.

DopMyJTHPOBATH ONPEAEJICHUSI . OKPYKHOCTH, XOPJIbI,
IMaMeTpa U KacaTelbHOM K OKpyKHOCTH. M3yyaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccnenoBathb, B TOM YKCIE UCIIOJIB3YH HU(PPOBbIE
pecypcChI: OKPYKHOCTb, BHMCAHHYIO B yTOJ; LUEHTP
OKPY’KHOCTH, BIIMCAHHOMU B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEePIEHIUKYJISIP
KaK T€OMETPUYECKUE
MECTa TOYEK.
OKpy»HOCTb,
OIIMCaHHAs OKOJIO
TPEYrOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha MTOCTPOECHUE

KacaTeJIbHbBIX.
Hcnoas3oBars metoa ' MT mys nokasarenscrBa Teopem

0 MEepEeCceUeHUU OMCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJISIPOB K CTOPOHAM TPEYTOJbHUKA
¢ rtomoIbso ' MT.

OBJageBaTh NOHATHSIMH BIIMCAHHOM 1 OIMCAHHOM
OKPY>KHOCTEHN TPEYTOJbHUKA, HAXOAUTH LIEHTPBI STUX
OKPY>KHOCTEM.

PemiaTs OCHOBHBIE 32/1a4M HA MIOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPICHAUKYJISPA TaHHOTO OTPE3Ka;
IPSAMOU, TPOXOIALIEN YEPE3 JaHHYIO TOUKY U
NepPIEHINKYJIIPHON TaHHOM MIPSMOI; OMCCEKTPUCHI TAHHOTO
yIJja; TpEYTOJbHUKOB

10 PA3JIMYHBIM JIEMEHTAM.

3HAKOMMUTBHCS ¢ UCTOPHUEN Pa3BUTHUS TEOMETPUU

[ToBTOpEeHME, 0000IICHNE 4 IToBTOpEHUE U PemaTh 3a1a4u Ha MIOBTOPEHUE, UITIOCTPUPYIOIINE CBA3U
3HaAHUH 00001IIeHNe OCHOBHBIX | MEXAY pPa3IMYHBIMH YaCTSIMH Kypca
TOHSITHUM U METOJIOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOBIIO I[TPOTPAMME
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8 KUIIACC

Hanmenosanue pasznena | Kommuectso OcHoOBHOE OCHOBHBIE BUJIbI JEATEIBHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB CoJIepKaHue

YeTbIpeXyroJbHUKH 12 [Tapamnenorpamm, ero | M300paxaTs M1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOWMCTBA. | YETHIPEXYTOJbHUKU Pa3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciydan @opMyIMpPOBaTh ONPeEAEICHHUsI: TapaJJIeIorpaMma,
napajujieIorpaMMoB NpsIMOYTOJIbHHUKA, poMOa, KBaJipaTa, Tpareuuu, paBHOOOKON
(MpsAAMOYTOJIbHUK, Tpaneuuu, NpsAMOYTOJIbHOM TpaIleluu.
poMO, KBajpar), Ux Jloka3bIBATh M MCIIOJIB30BATh NP PeLIEeHUM 3a/1a4
IIPU3HAKYU U CBOWCTBA. | MPU3HAKU M CBOMCTBA: MapajuieIorpamma,
Tpanenws. NpsMOYTOJIbHHKA, poMOa, KBaJpaTa, Tparelunu, paBHOOOKON
PaBHoOOKas 1 Tpaneuuu, NpsIMOyTroJIbHON Tpareuu.
PSIMOYTOJIbHAs IIpuMeHsATH MeTOX YIBOCHUS MEUAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1UGpOBBIE PECYPCHI AJI UCCAEAOBAHUS
MeTton yaBoeHust CBOMCTB U3y4aeMbIX (Uryp.
MEIUaHBI. 3HAKOMUTBCS C HCTOPHEi pa3BUTHUSI TEOMETPUU
IenTpanbHas
CUMMETPUS

Teopema Paineca u TeopemMa 15 Teopema ®Daneca n IIpoBoaAUTH MOCTPOCHUS C TOMOIIBIO [IUPKYJIS U JIMHEWKN

0 MPONOPLUUOHATBHBIX Teopema C MCTOJb30BaHKEe TeopeMbl Dajieca U TEOPEMbI

OTpe3Kax, MoJOOHBIE O MPOIMOPILMOHAIBHBIX | O MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOMTH YETBEPTHIiA

TPEYTOJIbHUKU OTpe3Kax. MPONOPIIMOHAIIBHBIN OTPE30K.
Cpennsist AMHUS IIpoBoaAUTH 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA EPECEKAIOTCS B OJJHOM TOUKE, 1 HAXOAUTH
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Tpaneuus, e¢ cpeaHss
JIVHUS.
[IponopuroHanbHbIE
OTpE3KHU.

[enTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TPEyTOJbHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIPU PEIICHUN
MPaKTUYECKUX 3a/1a4

CBS3b C LIECHTPOM MacC, HAXO0AMTh OTHOILIEHUE, B KOTOPOM
MEJMaHBbl JEIATCS TOUKOW UX IIEPECECUCHUS.

Haxoauth 10100HbIE TPEYTOJIBHUKN HA TOTOBBIX YepTEkKaxX
C YKa3aHHUEM COOTBETCTBYIOUIUX MMPU3HAKOB MOJ00HUS.
PemaTe 3aga4u Ha 10JOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSTEIIBHOIO IIOCTPOECHUS YEPTEKEN U HAX 0K ICHUSA
0JI0OHBIX TPEYTOJIbHUKOB.

IIpoBoauTh J0KA3aTEJBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3pIBaTh TPU PU3HAKa 000U TPEYTOJIbHUKOB.
IIpyMeHATH OTy4YEeHHBIE 3HAHUS [IPHU PEIICHUH
r€OMETPUYECKHUX U NMTPAKTUYECKUX 3a/1a4.

3HAKOMUTHCS € HCTOPUEN PA3BUTUS T€OMETPUH

[Imomans. Haxoxxnenue
TUIOLIAIEH TPEYTOJIBHUKOB
¥ MHOTOYTOJIbHBIX (pUTyp.
[Tmomaam mogoOHBIX Guryp

14

CBoiicTBa momaaeu
T€OMETPUYECKUX
Quryp.

DopMyJIbI

JUTS TITOIIA N
TPEYTrOJIbHUKA,
napasienorpaMmma,
TpaneIuu.
Brruncienue
IUTOMIAZIEN CIIOKHBIX

buryp.

OBJageBaTh NEPBUYHBIMU NPEACTABIEHUIMH 00 o01IeiH
TEOpUH IUIOIAIU (MeEpHI), (POPMYITUPOBATH CBOMCTBA
TJTOIIA/IA, BBISICHATh UX HarJISIHBINA CMBICI.

BoiBoauTh hopMyIibl IIIOMIAIN TapajUieorpaMma,
TPEyTOJbHUKA, TPaneuu U3 GopMyJIbl TI0IIAIN
NPSIMOYTOJIbHUKA (KBagparta).

BoiBoauTh (hOpMYJIBI TJIOIIAIA BBITYKJIOTO
YETHIPEXYTOJIbHUKA YEPE3 AUATOHAIIA U YTOJl MEXKY HUMH.
Haxoauts miomaau ¢puryp, n300paxkeHHbIX Ha KJIETUYaTON
Oymare, HCNoOJIb30BaTh pa3oueHue GUTYPhI HA YACTH U
JIOCTPavBaHHUE.
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[Tnomamu Guryp

Ha KJIeT4aTon Oymare.
[Tnomaay mogoOHBIX
uryp.

3agaun

C IPaKTHYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MMOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa3ouparth npuMepbl NCIIOIH30BAHUS BCIIOMOTATEILHOM
TJIOMIAH JIJISL PEIICHUS T€OMETPHUCCKHX 3a/1a4.
HaxoauTtsb muiomaay no1o0HbIX GUryp.

BbI4ucJasaTh II0MaI1 pa3IMdHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemiath 3a1a4u Ha TUIOMIA/Ib C TPAKTHYECKAM
cojiepKaHUEM

Teopema [ludaropa u
Hayvaja TPUTOHOMETPHUU

10

Teopema ITudaropa, u

€¢ MPUMEHEHHE.
Onpenenenue
TPUTOHOMETPHICCKUX
GbyHKIHA OCTPOTO

yIJ1a IpsIMOYTOJIbHOTO

TPEYTOJIbHHKA,
TPUTOHOMETPHUCCKHUE
COOTHOIILIEHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXKIECTBO

Joka3biBaTh TeOpeMy [ludaropa, ucnoabzoBarsb e¢

B TIPAKTHUECKUX BHIYMCIICHUSX.

@opMyIMPOBATH ONPEACICHHUS] TPUTOHOMETPUUECKUX
GyHKIUI OCTPOTO yrila, MPOBEPATH UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHS

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIIEHUS MEKY CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GOpMyIIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOIICHUN MEXy TPUTOHOMETPUUECKUMH (PYHKIHUAMU
Pa3IUYHBIX OCTPBIX YTJIOB.

IIpuMeHATH NOTyUYEHHbIC 3HAHUS U YMEHUS TIPU PEILICHUU
MPaKTUYECKUX 3a/1a4.

3HAKOMHTBCS C HCTOPHEH pa3BUTHS TEOMETPUU
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YTIbl B OKPY/KHOCTH.
BrincanHbie U ONMCaHHbBIC
YETHIPEXYTOJbHUKHU.
KacarenbHblie

K OKpy>kHOcTH. Kacanue
OKPYKHOCTEM

13

Bnucannsie n
LEHTPAJIbHBIE YTJIbI,
YTOJI MEXTY
KacaTeJIbHON 1
XOPHOM.

VYriBl MEXIY
XOopAaMH U
CEKYIIUMH.
Bnucannbie u
OIMMCaHHbBIC
YEThIPEXYTOJIBLHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
IIpumenenue stux
CBOMCTB

MIPYU PEICHUU
r€OMETPUYECKUX
3ajad4.

BzaumHoe
PacIMoJIOKEHUE JBYX
OKPYHOCTEH, 001IIHe
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIHPOBATH OCHOBHBIE ONIPEICIICHUS, CBA3aHHBIE

C yrJlamH B Kpyre (BIIMCaHHBIN YroJl, UEHTPAIbHBIN yro).
HaxoauTthb BriMcaHHbIE YTJIbI, ONUPAOIIUECS HA OJHY IYTY,
BBIYHUCJISATD YIJIbI C IOMOUIBIO TEOPEMBI O BIUCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
pECYpPCOB, BIMCAHHBIE M ONTUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOKCTBA U NIPU3HAKHU.

Hcnmonb30BaTh 5TH CBOWCTBA U PU3HAKU NPH PELICHUN
3a/1a4y
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[ToBTOpEHUE, 0000IEHNE
3HaHUUI

IloBTOpEHUE
OCHOBHBIX IIOHATUHN U
METOJOB KypCcOB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUU

PemaTe 3a1a4u Ha MIOBTOPEHUE, MILUTFOCTPUPYIOLIUE CBS3H
MEX/y Pa3IMYHBIMU YacTSIMU Kypca

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68
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9 KUIACC

0 IPOU3BEICHUU
OTPE3KOB X0/,
Teopema

Haunmenosanue paznena | Komuectso OcHoBHOE OCHOBHBIE BUJIbI I€ATEILHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB coJiepKaHue
Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIHPOBATH ONpPeieIeHUSI TPUTOHOMETPUUECKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYNbIX U MPSAMBIX YTJIOB.
Pemrenue TpeyrojabHUKOB ¢byHknui yriaos ot 0° | BeIBOAMTB TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmyibl (c paguycoM OMMCaHHOW OKPYXKHOCTH).
IpUBEICHUS. BoiBoauTh opMyIibl 1Jis BBIYMCJIEHUS MJIOIAKEl
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroOHOMeTpuM (popmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKTY
Pemenue HUMH, (OpMyJia TUIOIIAJAN YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEeyTrOIbHUKOB. JMaroHa v ¥ YTroJl MEX1y HUMU).
IIpakTuuecKoe Pemathb TpeyroJgbHUKH.
TIPHMEHEHHE Pemarthb npakTuyeckue 3aa4u, CBOISIIIIUECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJI€HUIO Pa3JINYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
[TpeoGpazoBanue noao0us. 10 [TousiTne OcBauBaThb NOHsITHE ITPEOOPA30BAHMS TTOJOOUS.
Metpuueckue 0 npeoOpa3oBaHUU HccaenoBath OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOUIEHUS noaoous. py Mpeodpa3oBaHUM MOI00US.
B OKPY>KHOCTH CoOOTBETCTBEHHBIC Haxoauts npumepsl 000U B OKpPYKaIOIIEH
AJIEMEHTHI MOJJOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAUTH METPUUYECKHE COOTHOIICHUSI MEKTy OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reOMCTPHUUYCCKUC 3alaui U 3a1a41 U3 peaHbHOI\/’I
KHM3HH C UCIIOJIb30OBAHHUEM HO,IIO6HBIX TPEYIrOJIbHUKOB
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0 MPOU3BEICHUH
OTPE3KOB CEKYIIUX,
TEOpEMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
reOMETPUUECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue Bexktopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeI0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckui (cuaa) CMbICIIbI BEKTOPOB.

3HaTh onpeneseHnst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA HA YUCJI0, MCCJIeI0BATH
F€OMETPUYECKUI U (PU3MUECKHI CMBICIBI 3THX OIEepaluil.
Pemiarb reomMeTpu4ecKue 3a1a4u ¢ UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKaIsIpHOE IPOU3BENCHUE BEKTOPOB,
BbIBOJAUTDH €TI0 OCHOBHBIE CBOMCTBA.

BopI4uCasITh CyMMY, Pa3HOCTh U CKAJISIPHOE TPOU3BEICHUE
BEKTOPOB B KOOPJAMHATAX.

IIpuMeHATH CKAJIIPHOE NPOU3BEICHHE ISl HAXOXKIECHUS
JUIMH U YTJIOB
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MIPUMEHECHUE
JUTSL HAXO0KICHUS
JUIMH U YTJIOB.
Pemenue 3agau

C IOMOIIBIO BEKTOPOB.
[IprmeHneHne BEKTOpOB
JUTA pEIICHUS 3a1a4
busuKku

HeKapTOBLI KOOPpAHWHATHI
Ha IIJTTOCKOCTH

JlekapTOBBI
KOOPJAMHATBI TOYEK
Ha IJIOCKOCTH.
YpaBHEHUE PAMOI.
YpaBHeHne
OKPY>KHOCTH.
Koopannatel Touek
nepeceyeHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IPU PEIICHUN
F€OMETPUYECKHUX
3a7a4, TPaAKTUYECKUX
3aaa4

OcBauBaTh NOHATHE IIPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, I€KapTOBBIX KOOPAUHAT TOUKH.

BoIBOAMTH ypaBHEHHE NIPAMOU U OKPY>KHOCTH. BbIeasiTh
MOJIHBIA KBAJIpaT JUIsl HAXOXKICHUS LIEHTpa U paanyca
OKPY>KHOCTH 1O €€ YPABHEHUIO.

PemaTp 3aqaum Ha HAXOXKICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY>KHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YTI0BOT0 KO PUITMEHTA TPSIMOI
P pEeUICHUU 3a]1a4, JIJIs1 OTPEJEIICHHS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHATh KOOPANHATHI [IPU PELIEHUU T€OMETPUYECKUX U
NPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIeNIe pealbHbIX 3a/1a4 («METO KOOPAUHATY ).
IMoab30oBaThLCs 1151 TOCTPOCHUS U UCCIIETOBAHUI
U(POBBIMHU PECYPCAMH.

3HAKOMMTBHCS € MCTOPHUEH PA3BUTHS T€OMETPUH
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[IpaBuibHBIE
MHOT'OyTOJIbHUKH.
JImMHa OKpYKHOCTH U
IJIOIIAIb KPYTa.
Brrancienue mioniaaen

[IpaBuibHBIE
MHOT'OYTOJIbHUKH.
Yucmao n. JlnuHa
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTia.

[Inomans xkpyra,
CEKTOpa, CETMEHTA

DopMyJIMPOBaTh OINPEECICHUE MPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
IHoab30BaTHCSI NOHATHEM JITTUHBI OKPYKHOCTH, BBEICHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeessiTh
YUCJIO T, JUIMHY AYTY U PaJIMaHHYI0 MEpY yTJa.
IIpoBoauTh mepexoa OT paAuaHHON MEpHI yria

K TPaJlyCHOM 1 HA00OPOT.

OnpenessiTh IJI0IIAAb KPYTa.

BoiBoauTth opMy.Jibl (B rpagyCHON U paluaHHON MEPE)
JUISL UTUH 1yT, IJIOIAJEH CEKTOPOB U CErMEHTOB.
Bbruncasars miomaay GUryp, BKIFOYAIOMIUX 3JIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTts muiomany B 3a1a4ax peayibHOW KU3HU

JIBU>KEHUS IIOCKOCTH

[TonsiTHe O NBUXKEHUH
IIJIOCKOCTH.
[TapautenbHbI
IIEPEHOC, TIOBOPOT
[Iprnmenenue

IIPY PELICHNUHU 3a]1a4

Pa30upaTh npuMepsbl, WLTFOCTPUPYIOIIUE OHITHS
JBUKEHUS.

DopMyJIMPOBATH OIPEICIICHUS NTAPAIIIEIBHOTO IEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBHIBOAUTH NX CBOMCTBA,
HAXOJAMTh HEMOJBUKHBIE TOUKH.

HaxoauTh IIEHTPHI U OCU CHMMETPHIA TPOCTEUIITNX PUTYD.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKIX 3aj1a4 (pa30upaTh MpUMEpHI).
Hcnoab30BaTh 1151 TOCTPOCHUS U UCCIIETOBAHUI
1u(POBBIE PECypPChI

[ToBTOpeHue, 0000IICHHE,
cucTeMaTu3alus 3HaHUM

[ToBTOpEHUE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUAMU: PUTYpPA, TOUKA, [IpsIMAs, yTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN 1 PAaBHOCTOPOHHHIA
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METO/0B KypcoB 7—9
KJIacCOB, 0000IIEHHE
U cUCTeMaTu3alus
3HAHUU.
[Ipocrerimme
reOMETPUYECKUE
buUrypsl u ux
cBoricTBa. M3mepenne
FEOMETPUUYECKUX
BEJINYMH.
TpeyroapHuKH.
[TapannenbHble 1
NEePHEHIUKYISIPHBIC
npsiMbIe.
OKpY>KHOCTb U KPYT.
['eomerpuueckue
MOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Brincanneie u
OTIMCaHHbIC
OKPY>KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimas u
OKPY>KHOCTb.
YeThIpeXyronbHUKH.
Brincanusie

TPEYTrOJIbHUKH, MPSIMOYTOJIBHBIA TPEYTOIbHUK, METUAHA,
OMCcceKTpuca U BbICOTA TPEYTOJIbHUKA, TApaIJIEIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPANlEUUs; OKPYKHOCTb,
KacaTelbHast; paBEHCTBO U 1Moa00ue Guryp,
TPEYTrOJIbHUKOB; MApaJJIENbHOCTh U MEPIEHANKYIISIPHOCTD
IPSMBIX, YTOJ MEXKAY MPSMBIMUA, CAMMETPHSI OTHOCHTEIHEHO
TOUYKH U IPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IUIOIA/b, IEPUMETD.

Hcnoan3oBath (popmMy abl: IepUMETpa U IUIOLIAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U TUIOIIAIU KPYyTa,
00bEMa MPSAMOYTOJIBHOTO Mapajuieenuneaa.
OnepupoBaTh NOHATHAMM: NIPSMOYTOJIbHAS CUCTEMA
KOOpAMHAT, BEKTOP; MCMOJIb30BAThH 3TU MOHATHUS 1JIs
IPEICTaBIICHUS JAHHBIX U PELICHUs 3a]1a4, B TOM YUCJIe

U3 IPYyTruX Y4eOHbIX IPEIMETOB.

PemaTp 3aqaumM Ha NOBTOPEHUE OCHOBHBIX MOHATHIA,
WUTIOCTPALIMIO CBSA3EH MEXAY pa3IMuHbIMU YacTsIMH Kypca.
Bbi0upaTs MeToA 1151 pelieHus 3aauu.

PemaTh 3a1a4u 13 NOBCEAHEBHOM KU3HU
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Y ONIMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa n
Havana
TPUTOHOMETPHH.
Pemenue o0mux
TPEYTOJIBbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
Jpmxenus. [Togodue.
Cummerpus.
[Inomans.
Brruucnenue
roromanei. [ nomann
OI00HBIX GUTYP.
JlekapToBbI
KOOPAVHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI PAMME

68
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OEJIEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» B 7-9 KJIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

B coBpeMeHHOM LM(PPOBOM MHUPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
0O0JIBIIIYI0 3HAYMMOCTh, KaK C TOUYKH 3pEHUS IPAKTUUECKUX MPUIOKEHHUH, TaK U UX POJIU
B 00pazoBaHuu, HEOOXOAMMOM KaXKIOMYy 4YeloBeKy. Bo3pactaeT umcio mpodeccuit,
IpU OBJIAJEHUM KOTOPbIMH TpeOyeTcsi xopomas 0a3oBas IMOATOTOBKA B o01acTu
BEPOATHOCTH U CTATUCTHKH, TaKasi MOATOTOBKA BayKHA /IS IPOAOJKEHUS 00pa30BaHMs U
JUTSL yCTICTIHOM MPoQeCcCHOHANIBHON Kaphephl.

Kaxxp1ii yesnoBek MOCTOSIHHO MPUHUMAET PEIIECHUSI HA OCHOBE UMEIOIUXCS Y HETO
TaHHBIX. A Ui 0OO0OCHOBAHHOTO MPHHSITHUS PELICHUS B YCIOBHSIX HEIOCTaTKa WIH
n30bITKa WHGOPMAIIUM HEOOXOJMMO B TOM YHCJIE XOpOlo CchOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUUECKOE MBIIIUICHHUE.

VIMeHHO 1MOATOMY OCTpPO BCTasla HEOOXOIUMOCTh C(HOPMHUPOBATh Y 00yUaIOIIUXCS
(YyHKIHMOHAJIBHYIO TPaMOTHOCTbH, BKJIIOYAIOIIYI0 B ce0d B KAa4eCTBE HEOTHEMIIEMOM
COCTaBJISIFOLIEH yMEHUE BOCIPUHUMATh M KPUTUYECKH aHAJIM3UPOBATh MH(OpMAIHIO,
MPEICTAaBICHHYIO B Pa3IUYHBIX (pOopMax, TOHUMATh BEPOATHOCTHBIN XapaKTep MHOTHX
peallbHBIX TPOIIECCOB U 3aBUCHMOCTEH, MPOW3BOAUTH MPOCTEHINNE BEPOSTHOCTHBIC
pacyeThI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MpHUHIMNaMu cOopa, aHaim3a
NpEJCTaBICHUS JaHHBIX W3 pa3jMuHbIX cdep KU3HU O00llecTBa M TrocyAapcTBa
npuoOuiaer oOydamommxca K  OOLIECTBEHHBIM UWHTepecaMm. F3ydeHwe OCHOB
KOMOMHATOPUKM pPa3BUBA€T HAaBBIKM OpraHu3aluu nepedopa M MOJACYETa YHCIa
BapMaHTOB, B TOM 4YHCJ€ B NPUKIATHBIX 3a/JadaX. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co31aeT MareMaruuyeckuil (yHaaMeHT s (QOpMUPOBAHUS KOMIETEHIUMI
B oOsactu WHPOPMATUKU W NU(PPOBBIX TexHONOTHi. [lpu M3ydeHUM CTaTUCTUKUA U
BEPOATHOCTH OOOTAIAIOTCS MPEACTABICHUS OOYyYalOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJIaX €ro MCCIeNoBaHus, (OPMUPYETCsS MOHUMAHUE POJIHM CTATUCTUKH Kak
UCTOYHUKA COIMAJbHO 3HAYMMOW HWHGOpPMAalLMKW U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUU C JAaHHBIMH LIETSIMH B CTPYKType MporpamMmbl y4eOHOTO Kypca
«BeposaTHOCT M CTAaTHUCTHKA» OCHOBHOTO 00IIET0 00pa30BaHUs BBIICICHBI CICTyIOIINE
coJepkaTenbHO-MeToanueckue JuHuM: «[IpencraBiaeHne OaHHBIX M OMHMcCAaTENbHAs
CTaTUCTUKA», «BepodarHocTh», «OneMeHThl KOMOMHATOpUKN», «BBeieHue B TEOpHIO
rpadoBy.

Copepxanne nuauu «lIpeacraBneHne OaHHBIX U ONUCATENbHAs CTAaTHCTHUKA»
CIIy>KMT OCHOBOHM Ui (pOPMHPOBAHUSI HAaBBIKOB padOThI ¢ MHPOpPMAIUEN: OT YTEHUS U
UHTEpIIpETallud MH(POpMALUMKU, MPEACTAaBICHHOW B TaliMIaxX, Ha JAMArpaMMax M
rpadukax, 10 coopa, MpeaCTaBICHHUS U aHaIN3a JAHHBIX C UCHOJIb30BaHUEM
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CTaTUCTUYECKUX XapaKTEPUCTHK CpPEeIHUX U pacceuBaHusi. Paboras c JaHHBIMH,
OOydaroluecss ydarcs CUdThIBaTh W HHTEPIPETUPOBATH JIAaHHBIC, BBIJBUTATD,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEHIIINE TUTIOTE3bI, PA3MBIIUIATH HaJ (pakTOpamu,
BBI3BIBAIONIMMH HW3MEHYMUBOCTb, M OIICHUBATh MX BIMSHUE HA paccMaTpUBaeMble
BEJIMUMHBI U TTPOLIECCHI.

NHTyuTUBHOE TIPEACTABJICHHE O CIy4ailHOM W3MEHUYMBOCTH, HCCIEAOBaHHUE
3aKOHOMEPHOCTEN M TEHIACHLUHUW CTAHOBUTCS MOTHBHUPYIOLIEH OCHOBOM I W3y4YCHMS
TEOpUU BepOATHOCTEN. bolbiioe 3HaueHne UMEIOT MPAKTHYECKUE 3a/IaHusl, B YaCTHOCTU
OTIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMHU MO/JIETISIMHU.

[ToHsiTHE BEpPOATHOCTH BBOAUTCS KaK Mepa MPaBAONOA00Hs CIIyIaifHOTO COOBITHSI.
[Tpu n3ydeHun yueGHOro Kypca o0yyaronecst 3HakOMATCS ¢ MPOCTEUITUMHU METOIaMU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4alHBIX OJKCIEPUMEHTAaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAaPHBIMU MCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIAIOIIMMHU CTAaBUTH U
pemath GoJiee ClIOXKHbIE 3a7aun. B y4eOHbI Kypc BXOJAT HauyaJbHbIE MPEACTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYarouuxcs
C MHOYXECTBAaMU U OCHOBHBIMHU OINEpalUsIMU HaJ MHOKECTBAMH, PACCMATPUBAIOTCS
OpUMepsl TPUMEHEHHWs I pelIeHHs 3aJad, a TakkKe HCHOJIb30BaHUS B JIPYTHX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX MpeAMETax.

B 7-9 knaccax uzydaercs yueOHBINH Kypc «BeposTHOCTh M CTaTUCTHKAY, B KOTOPBIH
BXOJAT paznensl: «lIpencraBieHne NaHHBIX M ONMUCATENbHAs CTATHCTHUKAY,
«BeposTHOCTEY, «DNeMeHThl KOMOMHATOPUKIY, « BBeaeHue B Teoputo rpadoBy.

OO0miee 4yMCIO 4YacoB, PEKOMEHIOBAHHBIX JUIsl H3Y4YeHUs Y4eOHOTro Kypca
«BepositHoCTh M cTaTrcTHKay, — 102 vaca: B 7 kiacce — 34 gaca (1 yac B Hememo),
B 8 kiacce — 34 vaca (1 yac B Hezenio), B 9 kitacce — 34 vaca (1 yac B Hezeno).

COIAEPKAHUE OBYUEHUA
7 KIIACC

[IpencraBieHue AaHHBIX B BHUAE TaOIWL, auarpamM, rpadukoB. 3arnoiHEHHE
Ta0JMIL], YTEHHUE U MOCTPOCHHUE JuarpaMm (CTOJOMKOBBIX (CTOJNOYATHIX) U KPYTOBBIX).
UreHue rpauKoB peasbHBIX INpoiieccoB. M3pieueHne uHpopMaluu U3 AUArpaMM U
TaOJINI, UCTIOIb30BAaHUE U UHTEPIIPETALIMS TaHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpelHee apupMeTHUecKoe, MeAHaHa, pa3Max,
HanOoJIblIIee U HAMMEHBIIIee 3HaUeHUs1 Ha0opa YUCIIOBBIX JaHHBIX. [IprMeps cirydaitHoi
WU3MEHYHUBOCTH.

CnyuaitHbIl SKCIIEPUMEHT (OTBIT) U ClTydaifHOoe coObITHE. BeposTHOCTD U yacToTa.
PoJib Ma0BEpOSITHBIX U IPAKTUUECKU JJOCTOBEPHBIX COOBITHI B IPUPOAE U B OOLIECTBE.
MoHnera u urpanbHas KOCTb B TEOPUH BEPOSITHOCTEN.

I'pa¢, BepumnHa, pedbpo. CreneHs BepiuHbl. Ynceao pedep U cyMMapHasi CTENEHb
BepiuH. [Ipeacrasnenue o csznoctu rpada. Llenu u nukisl. [lytu B rpadax. O6xox
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rpada (siinepoB nmyTh). [IpencraBienue o6 opueHTHpOBaHHOM rpade. Pemienue 3amau
C MOMOIII0 TpadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUE TaOIUII, AUAarpamMmm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJIMHOXKECTBO. Onepauu HaJl MHOKECTBAMH:
oObeMHEHue, nepeceyeHue, aonogHeHue. CBOMCTBa omepauui HaJl MHOKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIbHOE, PACIIPENEINTENbHOE, BKIIOUeHUs. Vcnonp30Banue
rpauueckoro MpeACTaBICHUS MHOXKECTB JJS OINUCAHUS peajbHBIX TPOILECCOB H
SBJICHUM, ITPU PELICHNUH 3a/a4.

N3mepenne paccemBaHus JaHHbBIX. Jlucmepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. /lnarpamma paccenBaHusl.

DneMeHTapHble COOBITHS ciydaiiHoro onbita. CiyyaliHble coObITUsA. BeposTHOCTH
coObITHI1. OMNBITBI C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH. ClilydailHbIN
BbIOOD. CBA3b MEX]y MAJIOBEPOATHBIMU M MPAKTUYECKU JOCTOBEPHBIMHU COOBITHUSMHU
B IPUPOJE, OOIIECTBE U HAYKE.

Hepeso. CBOMCTBAa JEpEBbEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCSYEU
BEpUIMHBI, CBSI3b MEXKJy YHCIOM BEpIIMH W 4ucioM pebep. [IpaBuiio yMHOKEHHS.
Pemenne 3anau ¢ momoinpio rpados.

[IpotuBononoxueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coobrTnii. HecoBmecTHbie coObITHA. DopMysa CIOXKEHHS BEPOATHOCTEH. Y CIIOBHAS
BeposiTHOCTh. [IpaBuiio  ymHoxkenusa. HeszaBucumble coObiTus. IlpeacraBienue
DKCIEPUMEHTAa B BHUAE JepeBa. PemieHne 3amad Ha HaxOXACHUE BEPOATHOCTEU
C MOMOIIIBIO JEPEBa CIIYUYalHOTO 3KCIIEPUMEHTa, AuarpaMm Jiliepa.

9 KVIACC

[IpeacraBieHre AaHHBIX B BUAE TaOJuUL, quarpamm, rpadukoB, MHTEpIpETalus
JaHHBIX. YTEeHUe U MOCTpOeHUE TabJInll, AUarpaMM, rpaUKoB MO peaibHbIM TaHHbBIM.

IlepecranoBku u daktopuan. CodyeTaHUss W UYHUCIO COYETaHWH. TpeyrojbHHUK
[Tackains. Pemenure 3amay ¢ HCOIB30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. CiydaliHbBIH BBIOOP TOYKM U3 QUIYpPHI
Ha IIJIOCKOCTH, U3 OTPE3Ka U U3 IyT'M OKPY>KHOCTH.

UcnbiTanne. Yenex n Heygnaya. Cepusi MCOBITaHUM 110 nepBoro ycrexa. Cepus
ucnbeiTanuii bepHyiu. BeposatHocTu coObITHII B cepuu ucnbiTanuii bepaysm.

CnyyaiiHas BelMYMHA W paclpeleieHue BeposiTHOCTeW. MaremaTudyeckoe
oxuganue u aucriepcus. [Ipumepsl MaTeMaTHYECKOTO OKUAAHUS KaK TEOPETUYECKOIO
CpPEHEro 3Ha4YCHUs BEJIMYMHBI. MaTeMaTU4eCKOe OXXKUJIAHUE U JUCIEPCUsl CIIyYalHOU
BEJINYMHBI «YHCIIO YCIIEXOB B CEPUH MCTIBITAHUN bepHyIm».

[TonsiTre o 3aKkoHe OOIBIIKX YKCel. MI3MepeHne BeposTHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponb 1 3HaueHne 3aKoHa OOJIBIIMX YKCEN B IPUPOJIE U OOIIECTBE.
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IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pE3yIbTATBl OCBOCHHS MPOTPaMMBbI y4eOHOTOo Kypca K KOHILY
oOyueHus B / KJacce:

Yurate wuHOpMAIMIO, MPEACTAaBICHHYIO B TalnMuax, Ha Jguarpammax,
NPECTABIIATD TaHHBIEC B BUJIE TaOJHIl, CTPOUTH AUArPaMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYrOBbI€) [10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U MHTEPIPETUPOBATH PEaJIbHbIE YMCIIOBBIE IaHHBIE, IMPEICTaBICHHbIC
B TaOnMIIax, Ha TUarpammax, rpadukax.

Hcnonb30Bath Uil ONMMCAHUS JAHHBIX CTaTUCTUYECKUE XapAaKTEPUCTHKU: CPEIHEE
apu(pmMeTnyecKoe, MeInaHa, HanboJIbllIee 1 HAMMEHBIIEE 3HAYEHUS, pa3Max.

HMeTs npecTaBiaeHue o CIIy4aiiHON H3MEHYMBOCTH Ha ITpUMepax LieH, PU3NIECKUX
BEJIMYMH, AHTPOINIOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON
YCTOMYUBOCTH.

[IpeameTHBIC pPE3yJNbTaTBl OCBOSHHUS IPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce:

W3Bnekats 1 npeoOpazoBbIBaTh MHGOPMAIUIO, MIPEICTABICHHYIO B BUJIE TA0JIHL,
JyarpaMm, rpauKoB, IPeICTaBIATh JaHHbIE B BUJIE TaOJIUL, JUarpaMm, rpauKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTHYECKHUX NIOKA3aTeNeh: CPEAHUX 3HAYCHHUI
U Mep pacceuBaHus (pa3Max, AUCHEPCHUs U CTAHJAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUH M YacCTOThl COOBITHI, B TOM YHCIE
10 pe3yibTaTaM U3MEPEHUN U HaOIIOEHU M.

Haxonuth BEpOSATHOCTH CIy4ailHBIX COOBITUM B ONBITaX, 3Has BEPOATHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonb3oBaTth rpapuyeckue MOJEIN: JAEPEeBO CIYy4YalHOrOo H3KCHEPUMEHTA,
JayarpaMMbl DWiiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IMOJMHOKECTBO, BBINOJHATH ONEpaldN
HaJ MHOXXECTBaMU: OOBEAMHEHUE, TIEpPEeCceUCHHE, AOMOTHEHUE, TEPEUNCIISITh SJIEMEHThI
MHOYKECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh rpaguueckoe MpeCTaBICHUE MHOKECTB M CBA3EH MEXAY HUMHU
JUISl ONMCAHMS MPOLECCOB WM SBJIICHHWM, B TOM YHCIIE NPHU PEIICHUU 3a7ad U3 JPYTIUX
y4eOHBIX MTPEAMETOB U KYPCOB.

[IpeameTHbIC pE3yJNbTAaThl OCBOEHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHnus B 9 KJacce:

W3Bnekatb ¥ mpeoOpazoBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUJAE TaOJHI], AMAarpaMm, rpa@uKoB, MPEICTaBIATh JAAHHBIE B BUJE
TabNIuI, 1UarpaMM, rpauKoB.
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Pemarp 3agauM  OpraHM30BaHHBIM  IepeOOpOM  BapHaHTOB, a  TaKke
C HCMOJb30BAHMEM KOMOMHATOPHBIX MTPaBUI U METOJIOB.

Hcnonb30BaTh onucaTelIbHbIE XapaKTEPUCTUKH IS MAaCCUBOB YHCIIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHHUS.

HaxoauTe 4acTOThl 3HAUE€HUH M YACTOThl COOBITHS, B TOM YHUCIE MOJIb3YACH
pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUN 1 HAOIIOACHUM.

HaxoauTs BEpOSITHOCTH CITydalHBIX COOBITUN B M3yYEHHBIX OIBITAX, B TOM YHCIE
B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU, B CEPUSAX HCIBITAHUI
JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIbITaHUN bepHyun.

MMeTh npeAcTaBiIeHUE O CIy4allHOM BEJIMYHUHE U O PACIIPEAEICHUN BEPOATHOCTEN.

NmeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHCEN KaKk O TMPOSBICHUU

3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIKX YUCEN
B IIPUPOJIE€ U OOIIECTBE.

93



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pazgena |KosimuectBo OCHOBHOE COZIepKaHNE OcCHOBHBIE BUJIbI JEATEILHOCTH 00YUaIOIINUXCS
(TembI) Kypca 4acoB
[IpencraBneHne TaHHBIX 7 IIpencraBnenne TaHHBIX OcBauBaTh CrOCOOBI NPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYMCIICHUS TTO TAOJIMYHBIM
JAHHBIM. [3BII€UEHUE U
MHTEpHpeTalns TaOIMYHbIX
naHHbIX. [IpakTuueckas
pabota «TaGauIb.
['paduueckoe
IIPEICTABICHUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpamM. Urenue u
IIOCTPOEHUE THArPaMM.
[Tpumeps! nemorpaduueckux
Jarpamm.

[IpakTruueckas padbora
«JluarpaMmbD»

CTATUCTUYCCKUX JAHHBIX M YUCIIOBBIX MACCHBOB
C TIOMOIIIBIO TA0JIHII U AUATPAMM C UCTIOIB30BAHUEM
aKTyaJbHBIX U BaXHBIX JaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOCTBO MPOMBIIIIICHHON U
CEJIbCKOXO3IMCTBEHHON MPOTYKIIMU, OOIIECTBEHHbIE
U IPUPOIHBIC SIBIICHUSA).

N3yuyaTh MeTOABI paOOTHI C TAOTMYHBIMU U
rpagUIeCKUMU MPEACTABICHUSAMHI JaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OmnucarepHas CTATUCTHUKA

Yucnossie Habopbl. CpegHee
apu(pMETHIECKOE.
Mennana gncioBoro Habopa.

OcBauBaThb NOHSATHS . YUCIIOBOU HaOOp, Mepa
LUEHTPaJIbHON TEHJAECHIHUH (Mepa IEHTPA), B TOM YUCIIE
cpenHee apupMeTuyecKoe, MeuaHa.
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VY cTOMYUBOCTh MEIUAHBI.
[IpakTuyeckas padota
«Cpennue 3HaUCHUSY.
Haubonbiee 1 HauMeHbIIIEe

3Ha4YCHHA YU CIIOBOI'O HaGOpa.

Pasmax

OnuchIBaTh CTATUCTUYECKHUE JAHHBIE C IIOMOILBIO
CpenHero apu(MeTHueckoro U Meauanbl. Pemarn
3a1a4H.

HM3y4yarh CBOMCTBA CPEIHUX, B TOM YHUCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA HAUOOJIbIIIEE U HANMEHBIIIEE
3HAYEHUS YUCIOBOTO MAaCCUBA, pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a OMUCaHUs
JAHHBIX B COOTBETCTBUU C MPUPOAON TaHHBIX U
LEJIIMU UCCIIEOBAHMUS

CinyyaiiHasi UBMEHUUBOCTD

CityualiHasi ©3BMEHYUBOCTh
(mpumepsr). Yactora
3HAYEHUN B MACCUBE
JNaHHBIX. [ pynnupoBka.
['ucrorpamMmsl.
[IpakTuyeckas pabora
«CryyaiiHast ”3BMEHYMBOCTbY

OcBauBaTh NOHATHS . YACTOTA 3HAYCHUM B MACCUBE
JIAHHBIX, TPYIIIUPOBKA JaHHBIX, TUCTOTPAMMA.
CtpouTh 1 aHAJU3UPOBATH TUCTOIPAMMBbI,
NOAOUPATH MOAXOAIINN AT TPYIIUPOBKH.
OcBauBathb rpaduuecKue NpeICTaBICHUS Pa3HBIX
BUJIOB CJIy4YallHOW U3MEHUYMBOCTH, B TOM YHCJIE

C MOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaun

¢ nmomolibto rpada. CreneHpb
(BaJIEHTHOCTH) BEPUIUHBI.
Yucino pedbep u cymmapHas
CTeleHb BepiuH. Llens n

OcBauBaTh NOHATHS: Tpad, BepiIrHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIMHBI), IIETTh U
ITUKIL.

OcBauBaTh NOHSTHS: TTYTh B rpade, SUIEPOB MyTh,
00xo01 rpada, OpueHTUPOBAHHBIN Tpad.

PemaTp 321244 Ha TOUCK CYMMBbI CTENIEHEHN BEPILIUH

95




k. [IyTs B rpade.
[IpencraBneHue 0 CBI3HOCTH
rpada. O6xox rpada
(2iJ1EpOB IyTh).
[IpencraBienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha morck 06xona rpada, Ha MOUCK MyTen

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh C10CO0BI IPEACTABICHUS 33/1a4 U3 Kypca
anreOpbl, FTEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKIIMOHATEHBIC
COOTBETCTBHS) Ha MpUMeEpax

BeposarHocTs 1 yactora
CIIy4aifHOTO COOBITHS

City4aiiHbIi OIIBIT U
cily4aiiHOoe COOBITHE.
BeposATtHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUICCKHU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MoHeTa U
UTpajibHas KOCTh B TECOPUHU
BEPOSITHOCTEM.
[IpakTuueckas pabora
«YacToTa BBITIAICHUS OpJIay

OcBauBaTh NOHATHUSA CIIyYalHBINA OIBIT U
Clly4aiiHOE COOBITHE, MAIIOBEPOATHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HAYMMOCTH MAJIOBEPOSITHBIX COOBITUIN

B IIPUPOJI€ 1 0OIIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuu, HECYACTHBIE CITy4au, 3alIUTa EPCOHATBHON
uHdopMaIny, nepeaada TaHHbIX ).

N3y4ars posib KJIACCHUYECKUX BEPOSATHOCTHBIX
Mojiesnelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUHU
BEPOSITHOCTEH.

Hao6ioaaTh U M3y4aTh 4aCcTOTY COOBITUH B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C MTOMOIIbIO HU(PPOBBIX
PECYpPCOB, B XOI€ MPAKTUUECKON paboThI

O0o011eHNE,
cucTeMaTHh3alus 3HaHUU

[IpencraBneHune NaHHBIX.
OmnmncarenpHas CTAaTUCTHKA.
BeposTHOCTS CitydaitHOTO
COOBITUS

IoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha MpeJCTABICHUE U OMKMCAaHUE
JAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:ka1aTh NpUMepPbI CTy4YaifHBIX COOBITHI,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIM B IPUPOJE U KU3HU
YeJIoBeKa

OBIIEE KOJIMYECTBO
YACOBIIO [TPOTPAMME

34
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8 KJIACC

7 xnacca

OmnucarepbHas CTaTUCTUKA.
CinyyaiiHasi U3BMEHYMBOCTb.

Cpennue 4nciioBoro Habopa.

CrnyyaitHbie COOBITHS.
BeposiTHOCTH M 4aCTOTHI.
Kmaccuueckue moaenun
TEOPUU BEPOSTHOCTEH:
MOHETa U UrpajbHasi KOCTh

HanmMenoBanue pasznena |[KoiaudecTsBo OcHOBHOE coepxaHue OCHOBHBIE BU/JIbI ACSTEIBHOCTH O0YUYaIOIIUXCSI
(TemsIl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [TpencraBieHue JaHHBIX. IloBTOPATH U3yUYEHHOE U BBICTPAUBATH CUCTEMY

3HAHUU.

PemiaTh 3agaum Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C MIOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemartsb 3a1a4u Ha NPE/ICTABICHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMHACAHUE CITYYaWHOW U3MEHYMBOCTH.
PemiaTe 3agaum Ha onpeEIEHNUE YaCTOTHI
CIIy4alHBIX COOBITUH, 00CYX/I€HHE TPUMEPOB
CITy4alHBIX COOBITUHN, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIy4alHbIX COOBITHM, X
PO B PUPOJIE U KU3HU YEJIOBEKA

OnucarenpHas CTAaTUCTHKA.
PaccenBanue maHHBIX

Otkiionenus. Jucnepcus
YUCJIOBOTO Habopa.
CranapTHOE OTKJIOHEHUE
JHCJIOBOTO HAabopa.
Jnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: JUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUEC, MUCITOJIBb30BATh OTU XapPAKTCPHUCTUKHU
AJI1 OIIMCaHUA paCCCUBAHUA TaHHBIX.

Bbll[BI/IFaTI) runorte3nl 00 OTCYTCTBHUH WJIN HAJIUNYNH
CBA3HU 110 AuarpaMmam pacCCHBaHU .

CTpOI/ITI) AauarpaMmbl paCCCUBaHUA 110 UMCIOIITUMCS
JaHHBIM, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCPA
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MmuoxecTBa

MHOX€ECTBO, TTOJMHOKECTBO.
Omnepauuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpECCUCHNE,
JIOTIOJTHEHUE.

CaoiicTBa onepauuii

HaJ] MHO>KE€CTBAMMU:
NepPEeMECTUTENBHOE,
COYETATEeNBHOE,
pacmpeenuTeNnbHOe,
BKJIFOUCHMUSI.

['padpuueckoe
IpeCTaBICHUE

MHOECTB

OcBauBaTh NOHATHS . MHOXKECTBO, DJICMEHT
MHO>KECTBA, IIOAMHOKECTBO.

BbINoJHATH onepaunu HaJ MHOKECTBAMU:
00beIMHEHUE, TIEPECCUCHUE, JIOTTOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEINBHOE,
COYETATENIbHOE, PACIPEACIUTENBHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguieckoe MpecTaBICHUE
MHOKECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUU, IPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX
MPEIMETOB U KyPCOB

BeposTHOCTB CitydaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHUS.
Crygaitabie COOBITHSI.
brnaronpustcrByromue
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnBITH ¢ PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMU.
CryuaitHblii BEIOOD.
[IpakTtruueckas pabora
«OnbITHI

C PaBHOBO3MOXHBIMHU

OcBauBaTh NMOHSITHSA: DJICMEHTAPHOE COOBITHE,
Clly4aliHOE COOBITHE KaK COBOKYITHOCTh
0JIaroNpUSATCTBYIONINX MJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIC 3JIEMEHTAPHBIC COOBITHSI.
Pemars 3a1a4u Ha BEIYMCIIEHUE BEPOSATHOCTEN

COOBITUH 1O BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI

CIIyYalHOTO OIIBITA.

Pemars 3a1aum Ha BBIYUCIICHUE BEPOSITHOCTEN
COOBITHI B ONBITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHUCTIE

C ITIOMOII[BIO KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITUAMU

IIpoBoaMTHL U U3y4YaTh ONBITHI

C pPaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU
(C UCTIOIBL30BAHUEM MOHET, UTPATBHBIX KOCTEH,
JIPYTUX MOJIEJICH) B X0/1€ MPAKTUYECKON padOThI

Bsenenune B Teoputo rpadoB

Hepeso. CBoiicTBa nepeBa:
CIMHCTBEHHOCTh ITYTH,
CyIIECTBOBAHUE BUCSUYECH
BEPIINHBI, CBSI3b MEKIY
YHCJIOM BEPIITMH W YHUCIIOM
peoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHSA: JIEPEBO Kak rpad 6e3 nukia,
BHCSYas BepLIMHA (JIUCT), BETBb AEPEBa, MyTh

B JIEpeBE, AUAMETP AepeBa.

HN3yuaTh CBOMCTBA JIcpEBa: CYIIECTBOBAHUE BUCSUYEH
BEPIIUHBI, EAUHCTBEHHOCTh ITyTH MEXIY JIBYMS
BEPIIMHAMMU, CBS3b MEXK/Ty YHCJIOM BEPIIUH U YUCIIOM
peoep.

PemaTs 3a1aum Ha MOUCK U IEPEUHUCIICHUE TTYTEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPILIUH WIH pedep

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

C IPUMEHEHHEM TPaBUJIa YMHOKECHUS

Cyyaitnbie COOBITHS

[IpoTHBOIONI0XKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHEeHNE U TIepeceueHne
coosiTuil. HecoBmecTHbIC
coObITus. Popmyina
CJI0KEHUSI BEPOSATHOCTEM.
[IpaBuiIO yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEpOATHOCTh. HezaBucumble

OcBauBaTh NOHATHSA: B3aMMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpallMK Ha/T COOBITHUSIMU, OObCTMHEHNE U
nepeceueHre coobITHH, TuarpamMma Ditniepa (Ditiepa—
Benna), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHSI.
N3yyaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHCHUS

IBYX COOBITHIH ((DOPMYIIBI CIIOKEHHS BEPOSTHOCTEH ).
PemaTh 3a1a4u, B TOM YUCJIC TSKCTOBBIC 3a1aUH

Ha OMpeIeNIeHne BEPOSITHOCTE 00 TUHEHUS U
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coOprtus. [Ipencrabienue nepeceyeHus COOBITUI C TOMOIIBIO YUCTOBOM
CIIy4allHOTO SKCIIEPUMEHTA npsiMoit, Auarpamm Diiniepa, GOpMyJIbl CI0KEHUS

B BHJIE JIepeBa BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIO YMHOKECHHS
BEPOSTHOCTEH, YCIIOBHASI BEPOSITHOCTh, HE3ABUCUMBIE
COOBITHS IEPEBO CIYYAHHOTO OTIBITA.

N3yuarts cBoiicTBa (ONpeAcICHNUS ) HE3aBUCUMBIX
COOBITU.

Pemartsb 3a1a4u Ha ONpeIeNICHUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHI.

PemiaTh 3a1a4m Ha TOMCK BEPOSATHOCTEN, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIb30BAHUEM JEPEBA
CIIy4alHOIO OMbITa

O606u1eHue, 4 [IpencraBnenne TaHHBIX. IMoBTOPATH N3YyUEHHOE U BHICTPAMBATH CHCTEMY
cUCTeMaTHU3alvs 3HAHUN OmnuncarenpHast CTaTUCTHKA. 3HAHUMU.
['pads1. BepositHOCTB PemiaTe 3aga4m Ha peACTABICHUE U ONMCAHUE
CIIy4ailHOTO COOBITHSL. JAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OneMeHTbl KOMOMHATOPUKHU PewmaTp 3aga4u ¢ npuMeHeHueM rpados.

PemaTh 3agaun Ha HAXOXK/IEHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHS 110 BEPOSATHOCTSIIM
AJIEMEHTAPHBIX COOBITUH, B TOM UHCJIE B OMBITAX

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Pemars 3aga4u Ha HAXOKIECHUE BEPOSTHOCTEU
00BbEeTMHCHUS 1 TIEPECECUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM Irpad)UuecKux
IIPEACTABICHNUN U JIepeBa CIIy4alHOTO OIBITA.
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PemaTh 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4uciia mepecTaHOBOK, YUCIIa COYSTAHUMN ),

Ha HaxO0XJICHUE BEPOSTHOCTEH COOBITHM C
IPUMEHEHUEM KOMOUHATOPUKH, B TOM YHUCJIC

C UCIIOJIb30BaHUEM TpeyronbHukKa [lackais

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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9 KJIACC

Onepanuu Hai COOBITUSIMU.

HezaBucuMocCcThs COOBITUIA

HaumenoBanue paznena |KonmnuectBo OcHOBHOE co/iepKaHue OcHOBHBIE BUJIBI JEATEIBHOCTH 00YUaAIOIUXCS
(Temnl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBienne TaHHBIX. IToBTOPSITH N3YyUEHHOE U BHICTPAMBATH CUCTEMY
8 kiacca OnucarenpHasi CTATUCTHKA. 3HAHUU.

Pewmiate 3a1aum Ha IPEACTABIICHUE U ONIMCAHUE
JTAaHHBIX.

Pemiathb 3aga4n Ha HAXO0XKICHUE BEPOATHOCTEN
0oOBeIMHEHUS U TIepeceyeHUs: COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUM U JepPEBA CIIy4YalHOTO OIIbITA.
Pemars 3agaum Ha niepeyncieHre KoMOUHaIun
(ducrna mepecTaHoBOK, YUCIIA COUSTAHHM ),

Ha HaX0XKJICHUE BEPOSITHOCTEH COOBITUI

C MPUMEHEHNEM KOMOWHATOPHUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroiabHuka [Tackans

DneMeHThl KOMOMHATOPUKHU

ITepecranoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHuil. TpeyrojbHUK
ITackais. IlpakTuueckas
paboTta «Beruncienue
BEPOSATHOCTEUN

C HUCTOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOPSAOUYSHHAsl apa, Tpoika 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TpeyroJibHUK Ilackais.

Pemiars 321244 Ha EpEUYNCIICHUE YIIOPAIOYEHHBIX
ap, TpOeK, IEPEUUCIICHUE IEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TAOIUID)

Pemath 3aja4u Ha MPUMEHEHHE YHCIIA COUETAaHUN

B ajireOpe (COKpaIIeHHOE YMHOKEHHE, OMHOM
Hprotona).

Pemiath, npuMeHsisi KOMOMHATOPHUKY, 3a/1aUH

Ha BBIYKCIICHUE BEPOSTHOCTEN, B TOM YHCIIE C TOMOIIBIO
AJIIEKTPOHHBIX TAOJIHIL B X0/1€ MPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEPOATHOCTh. CIydalHbIN
BBIOOP TOYKH U3 (PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUIECKON BEPOSATHOCTH.
Pemiath 3a1a4m Ha HAXOXKJIEHUE BEPOATHOCTEN

B ONIBITaX, MPEJCTAaBUMBIX KaK BBIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WU 1yTy
OKPY>KHOCTH, YUCIIOBOTO IMPOMEKYTKA

Ucnwitanus bepuynnm

UcnbiTanue. Ycnex u
Heynava. Cepust UCTIBITAHUI
JI0 TIEPBOTO yCIexa.
HcnbiTanus beprymm.
BepostHOCTH COOBITHIA

B CEPUU UCIIBITAHUN
bepnymum. [IpakTnueckas
pabora «cnprranus
bepnynn»

OcBauBaTh NOHATHS . UCIIBITAHUE, DJIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (YCIIEX U HEYAaua), CepUs
WCIIBITAHWUM, HACTYIUICHHE MIEPBOTO yCcIexa
(Heynaum), cepust ucneiTanuii bepuysu.

Pemiats 3agaum Ha HaX0KIECHUE BEPOSTHOCTEN
COOBITHI B CEpUU HCTIBITAHUM J0 TIEPBOTO yCIexa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYJIIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCHH.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEMN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHyin, Ha HAXOKIEHUE BEPOSITHOCTH
ONPENEICHHOTO YUCJIA YCIIEXOB B CEPUN UCTIBITAHUM
bepnynm.

N3yuaTh B X01€ NPpaKTHYECKOH padoThlI,
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B TOM YHCJIE€ C TOMOIUIBIO IIU(POBBIX PECYPCOB,
CBOWCTBA BEPOSTHOCTU B CEPUU UCIIBITAHUI
bepnyn

CnyudaiiHasi BeIMYMHA

CiyyaiiHas BeJIMYMHA U
pacnpeneneHue
BEPOSITHOCTEM.
MartemMaTiudeckoe 0KuJaHue
Y JIUACTIEPCUs CIIy4YalHON
BeJINYMHBL. [[puMepbl
MaTEMaTUYECKOTO OKUIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJIMYMHBI.

ITonsiTre 0 3aKOHE OOJBIIHNX
yucen. U3mepenne
BEPOSITHOCTEN C TOMOUIBIO
yactoT. [I[pumeHenue 3akoHa
OOJIBIIINX YHCET

OcBOUTH NOHATHS: CTy4YaiiHas BEJTUYMHA, 3HAUYCHHE
CIIy4YallHOW BEJIMYMHBI, PACIIPEIEICHNE
BEPOSITHOCTEM.

HN3yuarts 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIMUUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
M3MEHUYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypCe CTaTUCTHKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(OpocaHue MOHETHI, UTPATTEHOM KOCTH, CO CIIyYailHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YUCIIOBOTO Habopa.

Pemars 3a1a4M Ha BBIYMCIICHUE MAaTEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIe 3374, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKAM OKUIAHUEM U
JIACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM

YU CJIE pACIIPEACTICHHS CIIy4YaliHOM BEJIMYMHBI «UUCIIO0
YCIIEXOB» B CEPUHU UCHIIBITAHUN bepHyu.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIyYalHBIX ONBITAX KAK CIyYalHYIO BEJINYUHY .
3HAKOMHUTBCSI C 3aKOHOM OOBIIHX Yrcel (B hopme
bepHymn): npu 00JIBIIOM YHCIIE ONBITOB YacTOTA
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemars 3a1a4u Ha U3BMEPEHUE BEPOSITHOCTEN

C MOMOIIBIO 4acToT. Q0CYyKAaTh pOJIb 3aKOHA
OOJBIINX YKCeNl B 0O0OCHOBAHUM YaCTOTHOTO METO]1a
U3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEIT KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHCEII B PUPOJIC U
B KU3HU YEJIOBEKA

O060011eHNE, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH M3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTATUCTHUKA. 3HAHUM.
BeposaTtHoCTh Cliy4aliHOTO Pemarp 3a1aumn Ha peACTABICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JIAaHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXO0XICHUE BEPOSATHOCTEH
BEJIMYMHBI ¥ pacCIpeaCICHUS COOBITHI, B TOM YHCJIC B OIBITAX C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU,
BEPOSATHOCTEH O0BEUHEHUSI U TIEpeCeUCHUs
COOBITHI, BBIYHCIIATH BEPOSITHOCTH B OIBITAX
C CEpPUSMHU CIIy4YaNHbIX UCIIBITAHUIN
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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