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Pabouass mporpamma mo y4deOHOMYy mnpeamery «Maremaruka» (0a30BBI ypoBEHB) (IpeAMETHAs
obnacte «MaTtemaTika u WH()OPMATHKA») BKIIOYACT IMOSCHUTENBHYIO 3aIHCKy, COJEp)KaHue OOydeHHs,
IJITAHUPYEMbIE PE3YJIbTaThl OCBOCHHS IPOrPaMMBbl [0 MATEMATUKE, TEMATUUECKOE IJIAHUPOBAHUE.

MHHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpaMMa mo MartemaTtmke s oOydaromuxcs 5-9 kimaccoB paszpaboTaHa Ha OCHOBE
OI'OC OO0O. B mporpaMMe mo MaTeMaTUKe YYTE€Hbl uJeu U mnojoxeHus KoHuenuuu pasBuTus
MaTtemaThueckoro oopasosanus B Poccuiickoit denepanuu.

[IpenmMeToM  MaTeMaTHKU  SBIAIOTCA  (yHIAMEHTAJbHbIE  CTPYKTYphl  HAllero Mupa —
MIPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHIIMX, YCBAaMBAEMbIX B
HEMOCPEJCTBEHHOM OIIBITE, IO JOCTaTOYHO CJIOXKHBIX, HEOOXOAUMBIX Ui Pa3BUTHUS HAYUHBIX U HMPUKIATHBIX
uneit). Maremaruueckue 3HaHUS OOECIEUMBAIOT MOHMMAaHWE MPHUHIIMIIOB YCTPOWCTBAa M HCIIOJIb30BAHMUS
COBPEMEHHOM TEXHHUKH, BOCHPHUATHE W HMHTEPHPETANUIO COUHAIBHOW, DKOHOMHYECKOH, IMOJUTUYECKOMN
nH(pOpMalKHY, AAI0T BO3MOXHOCTh BBIMOJIHITH Pacy€Thl U COCTABIATh AITOPUTMbI, HAXOUTh U MPUMEHSITh
(dbopMyibl, BIAAETh NPAKTUUECKUMU NpUEMaMU TE€OMETPUYECKUX H3MEPEHUN U IOCTPOEHHUI, YUTaTh
nHpopMalnio, TMPEACTaBICHHYI0 B BHJe TaOMMI, JIuarpaMM U TrpapuKOB, XUTh B YCIOBHSIX
HEONPEeeIEHHOCTH U IOHUMAaTh BEPOSTHOCTHBIM XapaKkTep clydalHbIX COOBITHM.

N3yuenne wmatematuku QopmupyeT y OOy4arouuxcs MaTeMaTUYeCKUW CTUJIb  MBIILICHHUS,
MIPOSIBIIIONININCS B ONIpeACIEHHBIX YMCTBEHHBIX HaBblkaX. OOydaronirecs OCBauBalOT Takue  MPUEMBI U
METOJIbI MBITIICHUS, Kak WHIYKLUS u JEeAyKIIHS, 0060011eHNE u
KOHKpEeTH3allus, aHalli3 M CHUHTE3, KJIaccu(uKalMs WU cHCTeMaTu3alus, aOCTparupoBaHHWE U aHAJOTHS.
OObeKTbl MaTeMaTHYEeCKHX YMO3aKIIOUEHHH, NpaBUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHH, CIOCOOCTBYIOT BBIpaOOTKE yMEHHsS (HOpPMYyIUpOBaTh, OOOCHOBBIBATH U
JOKa3blBaTh CYXKJEHUs, TEM CaMbIM pPa3BHUBAIOT JIOTMYECKOE MBbIIUICHHE. l3ydeHne MaremMaTuku
obecnieunBaer (HOPMHUPOBAHHE AITOPUTMUYECKOW KOMIIOHEHTHl MBIIUJICHUS W BOCIHUTAaHUE YMEHH
NENCTBOBATH 0  3aJaHHBIM aIropruTMaM, COBEPILIEHCTBOBATh W3BECTHBIE u
KOHCTPYMpPOBaTh HOBBIE. B mporiecce pemieHus 3amad — OCHOBOM y4eOHOW JCSATENBHOCTH Ha YpOKax
MaTeMaTHKU — Pa3BUBAIOTCS TBOPUECKAs U MPUKJIA[HAS CTOPOHBI MbllUieHus. O0yueHne MaTeMaTHKe NaéT
BO3MOXHOCTh Ppa3BHBaTh y OOYYaIOIIMXCS TOYHYIO, PAllMOHATIBHYI0O UM HH(DOPMATHBHYIO peyb, YMEHHE
oTOuparh HamboJee MOAXOMSAUINE A3bIKOBbIE, CHMBOJUYECKHE, rpaduuecKkue CpeicTBa s BBIPAXKEHUS
CY)KJEHUN W HATJISIIHOTO UX IIPE/ICTABICHHUSL.

[Ipn wu3ydyeHHMH MaTeMaTUKU OCYIIECTBIseTCS o0Olee 3HAKOMCTBO C METOJIaMU IO3HAHUA
JNENCTBUTEIBHOCTH, IPEJICTABICHUAMU O MIPEAMETE U METOJIaX MATEMATUKH, UX OTJIMYUHU OT METOJIOB IPYTUX
€CTECTBEHHBIX U TyMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX TPUMEHEHUS MAaTEMATHKH JIJIs1 peLICHHs] HAYyYHbIX U
MPUKIIAHBIX 33/1a4.

[IpuoputeTHpiMu TenAIMH OOy4eHHs] MaTemMaTuke B 5-9 kiaccax sBISIFOTCS: (opMHpOBaHHE
LEHTPATbHBIX MaTEeMaTHUYECKUX TOHATUNA (YUCIIO, BEIWYHMHA, reoMeTpudeckas ¢Gurypa, nepeMeHHas,
BEPOSITHOCTh, (YHKIIKA), O00ECHeUMBAIONINX IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
oOpa3oBaHusl OOydyaroUIMXCcs; MOJBENeHUE OOy4aroluxcs Ha JOCTYIMHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMAaTUKU U OKPYXKAIOLIEro MHUpa, MOHUMaHUE MAaTeMaTUKU KaK 4acTh oOmIeill KyJIbTypbl
YeJI0BEUECTBA; PA3BUTHE MHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJarouuxcs, no3HaBaTeabHON
AKTUBHOCTH, UCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIILJICHUS, UHTEpECa K U3yYEHUIO MAaTEMATHKU;
¢dopmupoBaHue (QYHKIMOHAIBHOM MaTeMaTH4ecKOW TI'paMOTHOCTH: YMEHHS paclio3HaBaTh IPOSBICHUS
MaTeMaTHYeCKUX TMOHATUH, OObEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX YKU3HEHHBIX CHTYAlUsIX U TPHU
U3YUEHHUH JIPYTUX Y4E€OHBIX MPEeIMETOB, MPOSBIECHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (pOpMyIupoBaTh
MX Ha SI3bIK€ MAaTEMATUKHU U CO3[aBaTh MaTeMaTUYECKUE MOJENIU, TPUMEHATh OCBOCHHBIA MAaT€MAaTUYECKUN
anmnapar Ui pelleHUs] TPaKTUKO-OPUEHTHUPOBAHHBIX 3a]a4, UHTEPIPETUPOBATh U OLICHUBAThH MOJTYYEHHBIE
pE3YJIbTaTHI.

OcHOBHBIE JIMHUU COJAEPKAHHS MPOrPaMMBI 10 MaTeMaThke B 5—9 kiaccax: «Hucmna u BEIYHCICHUSY,
«Anrebpa» («Anrebpanueckue BBIpXEHUS», «YPaBHEHHS U HEPaBEHCTBa»), «DyHKumu», «l'eomerpus»
(«I'eomerpuueckre GUrypsl U UX CBOWCTBay, «l3MepeHne reoMeTpudeckux BeIUYUH»), «BepoaTHoCTh H
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CTaTUCTHKa». JlaHHBIC JIMHUM Pa3BUBAIOTCS MapaJUIeIbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYroM, a B TECHOM KOHTaKT€ U B3aUMO/ICHCTBUU.

Copeprxanue porpaMMbl TI0 MaTEMaTHUKe, paclpelesiEHHOE 10 rojaM OO0y4eHUs, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIMUIHAIBHBIM BOIIpOcaM oOydarommuecs oOpariaauch
HEOJTHOKPATHO, 4YTOOBI OBJIQJICHUE MATEeMATHUYECKUMH TOHATHUSAMH W HAaBBIKAMU OCYIIECTBISIIOCH
MIOCJIEIOBATENIbHO U IIOCTYNAaTENbHO, C COOJIIOJICHUEM NpPHUHLMIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOIIYI0 CUCTEMY MaTeMaTHYECKHX MPEACTABICHNN 00yJarOIUXCsl, pacIupsist U yriryomss e€,
00pasys MPOYHbIE MHOKECTBEHHBIE CBS3H.

B cootBerctBun ¢ ®I'OC OOO maremaruka sBisieTcs 0O0sS3aTelbHBIM Y4€OHBIM IPEIMETOM Ha
YpOBHE OCHOBHOIO 001miero odpaszoBanusa. B 5-9 kiaccax mareMaTuka TpaJULIMOHHO M3Y4aeTcs B paMKax
CIIETYIOIMNX yU4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «MaTtematukay, B 7—9 kmaccax — KypcoB «Anredpay
(BKJIIOYAsi AIIEMEHTHI CTATUCTUKU U Teopuu BeposiTHocTel) U «I'eomerpusi». [IporpaMMoii mo maremaTtuke
BBOJUTCS] CAMOCTOSTEIbHBINA y4eOHBII Kypc «BeposSTHOCTh U CTaTUCTUKAY.

OO11ee ynMcI0 4acoB, pEKOMEHI0BAHHBIX JJIsl U3Y4YEHUs MaTeMaTukU (06a30BbI ypOBEHb) Ha YPOBHE
OCHOBHOTO 0011ero oodpasoBanusi, — 952 gaca: B 5 kimacce — 170 gacos (5 yacoB B Henelnto), B 6 Kiacce —
170 gacos (5 yacoB B Heenmo), B 7 kiacce — 204 vaca (6 yacoB B Hezeno), B 8 kinacce — 204 gaca (6 4acoB B
Heqeno), B 9 kiacce — 204 gyaca (6 4acoB B HEJIENIO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMSA

W3ydyeHne mareMaTWKkd Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs HANpPABICHO HA JOCTHIKCHUE
O6y‘-IaIOHII/IMI/IC$[ JIMYHOCTHBIX, METAIPCAMCETHLIX U MPCIMETHBIX O6pa3OBaTeJII)HI)IX PE3YJILTAaTOB OCBOCHUA
y4eOHOTO TpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHBI
JIN4YHOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOTrPaMMBbI 110 MAaTEMATHUKE XapaKTEPU3YIOTCSL:

1) NaTpuoTHYeCKOe BOCIUTAHNE:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKOM MaTeMaTHKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSM POCCUHUCKUX MATEMaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOM IIKOJbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rPa:kIaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO 003aHHOCTEH TpaKJaHWHA U PeaTU3alliy €ro Mpas, MPECTaBICHUEM O
MaTeMaTHYEeCKIUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUU, MPOUEAYP TPakJIaHCKOTO
obmecTBa (HarmpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYXJICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKHUM TPUMEHEHHUEM JIOCTIDKCHHH HayKd, OCO3HAaHHEM Ba)XXHOCTH MOPAIBHO-ITUYCCKUX
MIPUHIIUATIOB B JIEATEILHOCTH YYEHOTO;

3) TpPy/10BO€ BOCIHTAHHE:

YCTaHOBKOI\/'I Ha AKTHUBHOC y4qacTue B peICHNN IMPAKTUICCKUX 3aaa4 MaTeMaTH4ECKOU
HaTpPaBJICHHOCTH, OCO3HAHHEM BKHOCTH MaTeMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKCHUHU BCEH KHU3HH IS
YCIIEIIHOHM MPO(EecCHOHATLHON IESTETFHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3ZHAaHHBIM BEIOOPOM
U MIOCTPOCHUEM HWHIMBHIYAIBHON TpPAeKTOpUHM OOpa30BaHMs M S>KM3HECHHBIX IIJIAHOB C YYETOM JIMUHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) 3CTeTHYeCKOoe BOCTIMTaHUe:
CIOCOOHOCTBIO K AMOIIMOHATBHOMY U 3CTETUYECKOMY BOCIIPHUATHIO MATEMAaTHYECKUX 0OBEKTOB, 3a/1ad,
pELIeHU, pacCyKIeHHUM, YMEHHUIO BUIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IIO3HAHMUSA

OpI/IeHTaL[PIefI B JCATCIBHOCTH Ha COBPCMCEHHYIO CHUCTEMY HAYUYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTUA YCIOBCKA, IIPHUPOAbI U O6H.[€CTBa, IMOHHMAaHHUEM MaTeMaTHYeCKOI HAayKH KakK
C(bepbl YeJIOBEUYECKOM JACATCIIBHOCTH, 3TaIllOB eé pa3BUTHA W 3HAYMMOCTHU JUJIA Pa3BUTHUA LHHUBUIM3ALUU,
OBJIAACHUEM S3BIKOM MaTC€MaTUKH nu MaTeMaTH4ecKoi KyanypOfI Kak CpPCACTBOM IIO3HaHUA
MUpa, OBJIAACHUCM HpOCTGﬁHIHMPI HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ JCATCIIbHOCTH,

6) ¢pusuyeckoe BocnUTaHWe, (POPMHPOBAHUE KYJIbTYPbl 310POBbS M 3MOLHMOHAJIBLHOIO
0J1aronosIy4us:

TOTOBHOCTBIO IPUMEHATh MaTeMaTUYECKHE 3HaHUs B MHTEPECaX CBOErO 370POBbS, BEJICHHS 310POBOT0
o0pa3a Ku3HU (340pOBOE MUTAHKE, COANaHCUPOBAHHBIM PEXXUM 3aHATHH U OTIbIXA, peryisipHas puznyeckas
aKTHUBHOCTb), C(QOPMUPOBAHHOCTHIO HAaBbIKa pe(IIEKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOTO XKe
[IpaBa Jpyroro 4ejaoBeKa;

7) IKOJIOTHYECKOEe BOCTIHTAHHE:

OpUEHTAallMell Ha TNpPUMEHEHHE MAaTeMAaTHUecKMX 3HAHMH JUIA  pelleHMs 3a1ad B oOnacTu
COXPAHHOCTH OKpPY’Kaolleil Cpe/ibl, MIAHUPOBAHHS MOCTYNKOB U OIEHKH UX BO3MOKHBIX TIOCIEICTBUM T
OKpY’KalolIeii cpejibl, 0CO3HAHUEM IT06ATLHOTO XapaKTepa SKOIOTHIECKHX MPOOIeM 1 MyTeil X pelIeHus;

8) alanTanus K M3MEeHSIOIUMCS YCJI0BHAM CONMAILHOI M MPHPOIHON CPe/Ib:

rOTOBHOCTBIO K JEHCTBUAM B YCIOBHAX HEONPENENEHHOCTH, TOBBIIICHAIO YPOBHA cBOeii
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO0 AeATeIbHOCTh, B TOM YHCIE yMEHHE YYUThCA y APYTHX IHOIEH,
IPHOGPETATh B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHHSA, HABBIKU ¥ KOMIIETEHIIUH U3 OTBITA IPYIUX;

HEOOXOMMOCTHI0 B (DOPMUPOBAHMH HOBBIX 3HAHMIA, B TOM uMcie (OPMYITHPOBATh UJIEH, TIOHSTHS,
TUIOTE3bI 06 00BEKTAX U ABIEHHUAX, B TOM YHCIE PaHEee He H3BECTHEIX, 0CO3HABATH AE(MUIIUTHI COOCTBEHHBIX
3HAHUI ¥ KOMIIETEHTHOCTe, TIAHUPOBATh CBO& PA3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPMHUMAThH CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TpeOyIOIMiA KOHTPMEp, KOPPEKTUPOBATh NPUHHUMAEMbIE pEUICHUS U JeHCTBHA, (OPMYIHPOBATH U
OILICHUBATh PUCKH U TOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHBI

B pesynbrare ocBOeHHSI MpOTrpaMMBbl 10 MaTeMaTWKE HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs y
oOyuaromierocss OyayT chOpMHUPOBAHBI METaNPEIMETHBIC PE3YJIbTAThI, XapaKTEPHU3YIOIIHECS OBJIAJICHUEM
YHUBEPCAIbHBIMU MO3HABATEIbHBIMHU JIEHCTBUSMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JNEUCTBHUSIMU U
YHUBEPCAIbHBIMU PETYISATUBHBIMU JACHUCTBUSMU.

Ilo3naBaTeibHbIE YHUBePCAJIbHbIE y4eOHbIE JeiicTBUS

Ba3oBble Jjoruveckue geiicTBus:

BBIABJSITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHUX OOBEKTOB, MOHSTHH,
OTHOIIEHUN MEXTy MOHATUAMH, POPMYTUPOBATH OMPEICICHUS TTOHATHH, YCTaHABIMBATh CYIICCTBEHHBIN
MpU3HAK KJacCUu(PUKalMU, OCHOBAHUS I OOOOIIEHUS U CpaBHEHUs, KPUTEPHUH MPOBOJAUMOIO aHAIU3a,
BOCTIpUHUMATH, (OPMYJIMPOBATH U TPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC,
eMHUYHBIC, YaCTHBIE U OOIIUE, YCIOBHBIC, BBISABISATh MAaTEMAaTHUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H
U TPOTHUBOpEUHs B (aKTax, [aHHBIX, HAOMIOACHUSX ¢ YTBEPKICHUSX, TMpeajaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEW M TPOTHBOPEUHWH; JENIaTh BBIBOJBI C HWCIOJIB30BAHHWEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX W  WHAYKTUBHBIX  yMO3AaKIIOUEHUM, YMO3AKIIOYCHWH 10 aHAJIOTHH;, pa30upaTh
JI0Ka3aTesIbCTBa MaTeMaTHYECKUX YTBEPKICHUM (mpsimbIe U OT TPOTHUBHOTO), MPOBOIUTH
CaMOCTOSITEIPHO HECJIOKHBIE J0KAa3aTeIhCTBA MaTEMaTHYECKUX (DAKTOB, BBICTpAWBATh apPTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKIIEHHUS, BBIOMPATH CIOCOO
penieHust yaeOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS, BRIOMpaTh HanuOoJiee MO IX0AIIuN
C Y4ETOM CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe JeHCTBHSA.

HCIO0JIb30BAaTh BOIMPOCH! KaK HCCIEA0BATENbCKUII MHCTPYMEHT MO3HaHUS, (GOpMyIupoBaTh BOMPOCHI,
¢bukcupyomue MOpoTUBOpeYHe, TMpoOIeMy, CaMOCTOSITENIbHO YCTaHABIMBaTh MCKOMOE U JIaHHOE,
(¢bopMHpOBaTh THUIOTE3Y, APIyMEHTUPOBATH CBOIO MMO3ULHUIO, MHEHHUE; IMPOBOAMUTH IO CAMOCTOSITENIHLHO
COCTaBJICHHOMY IUIaHY HECJIOXHBIH AKCHEPUMEHT, HEOOJIbIIOE HCCIEJOBaHUE IO YCTAHOBJICHHIO
0COOEHHOCTE MaTeMaTH4ecKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXAY COOOH; CaMOCTOSITENBHO
dbopmynupoBarh 0000II€HHS M BBIBOJBI MO pe3yjibTaTaM IPOBEAEHHOTO HAONIOAEHUS, HCCIEAOBAHUSA,
OIICHUBATh JOCTOBEPHOCTb TMOJYYEHHBIX pE3yNbTaTOB, BHIBOJAOB M 0000IIEeHUI; TPOrHO3UPOBATH
BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATh MPEIOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undgopmanmeii:

BBIABJIATH HEOOCTAaTOYHOCTb u HN30LITOYHOCTh I/IH(i)OpMaHI/II/I, JaHHBIX,
H606XOI[I/IMBIX I PCUHICHHA 3aJ1a4u;
BLI6I/IpaTb, AHAJIM3UPOBATh, CUCTCMATHU3UPOBATb u HHTCPIPECTUPOBATD

MH(OPMALIUIO PA3TUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

BbIOMpaTh (popMmy mpencTaBieHus HMHGOPMALMU W WIUIIOCTPUPOBATH pEIIaeMble 3aJaud CXeMaMH,
JrarpaMmamu, HHOUM rpaduKoil U uX KOMOHHALIMSIMU;

OIICHUBATh HAN&KHOCTh HHGOPMAlMM [0  KPUTEPUSAM, MPEAJOKEHHBIM  YUUTEIEM WU
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHuKaTHBHBIE YHMBepcajibHble yueOHble AeilcTBHA:

BOCIPUHUMATh M (HOPMYIMPOBATh CY)XJICHHMS B COOTBETCTBUU C YCJIOBUSAMH U LENAMH OOIIEHUS,
SCHO, TOYHO, I'DaMOTHO BBIP@)KaTb CBOK TOYKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, /aBaThb
MIOSICHEHMSI 110 X0y PELIEHUs 3aJa4l, KOMMEHTHPOBATh MIOJIyYEHHBIA PE3yJIbTaT;

B X0Jie OOCYXKIEeHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI, perraeMoit
3aJ1a4uM, BBICKA3bIBaTh UJIEU, HALIEJIEHHBIE HA NTOMCK PELIEHMS, CONIOCTABIIATE CBOM CY)KJIEHUS C CYKJIEHUSIMU
JIPYruX Y4YacTHUKOB JAMaNora, OOHAPY)KMBATh pa3IUYMe M CXOJACTBO TMO3UIMHA, B KOPPEKTHOU Qopme
(bopMynHUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NPEACTaBIATh  pe3yabTaThl  pEUIEHWs  3aJadyd, OKCIEPUMEHTAa, HCCIEIOBaHUS,  IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ay Mpe3eHTAlMM M O0COOeHHOCTel
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ayJIUTOpUH;

MOHMMATh M HCIIOJIB30BaTh NMPEHMYIIECTBA KOMAHIAHONH M MHIUBHIYaIbHOW paOOTHI NpU pELICHUU
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

NPUHAMATh IIeJIb COBMECTHOW JESATEIBHOCTH, IJIAHUPOBATH OPTraHMU3AIMI0 COBMECTHOW paboThI,
pacrpenenaTs BUAbI padoT, J0TOBapUBATHCS, OOCYKIAaTh IMPOIecC U pe3ylbTaT paboTbl, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

Y4acTBOBATh B TPYNNOBBIX (popmax paboThl (00CYyKAeHUsI, 0OOMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U
Jpyrue), BBIIOIHATH CBOIO YAaCTh pabOThl M KOOPAUHUPOBATH CBOU JEMCTBUS C APYTUMU WIEHAMU KOMaH/bI,
OILICHMBATh KaueCTBO CBOET0 BKJIAJa B OOLIMI MPOJIYKT 1O KPUTEPUSAM, CPOPMYIHMPOBAHHBIM y4aCTHUKAMU
B3aUMOJICUCTBUS.

PeryasitTuBHble yHUBepcajibHble y4eOHbIe /JelCTBUSA

Camoopranu3zanms:

CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, QJITOPUTM pelIeHUs 3aJaud (WIM ero 4acTh), BbIOMpaTh CIOCOO
pelieHus C y4ETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBaTh U
KOPPEKTUPOBATh BapUaHThI PELLIEHUH ¢ yU€TOM HOBOM MH(OpMAaLIHH.

CaMOKOHTPOJIb:

BIIAJETh cloco0aMU  CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3ylbTara  pelieHus
MaTeMaTUYEeCKOM 3a/1a4H;

MpeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPHU PEIICHUHU 33[a4l, BHOCUTh KOPPEKTHUBHI B
JeSITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, HAllIEHHBIX OINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJIbTaTa JAEATEIbHOCTU TOCTAaBICHHOW €M M YCIOBHUSAM, OOBSICHSTH
MPUYMHBI JTOCTUKEHHUS WM HEJOCTIKEHHS LIeJH, HaXOAUTh OIIMOKY, JaBaThb OLEHKY MPHOOPETEHHOMY
OTIBITY.

HNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIEe pe3yabTaThl OCBOCHUS IPOTPAMMBbI IO MaTeMaTHKE MPECTAaBIIEHbI 10 ToAaM 00ydeHus B
CIIEIYIOIIUX pa3feniax MporpaMMbl B paMKax OTAEIbHBIX Yy4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7-9 kmaccax — KypcoB «Anredpay, «I'eomerpus», « BEepoSTHOCTb U CTATUCTHKA.



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

IHOACHUTEJIBHASA 3ATIMCKA

[IpuoputeTHbiMu  1eNIAMU  OOydeHUsT MaremMaTHke B S5—0 Kiaccax SBJSIOTCSA: IPOJOJDKEHHE
(GbopMUpPOBaHHUS OCHOBHBIX MAaTEMaTHYECKHX TIOHATHHA (YUCIO, BEIMYMHA, TeOMeTpudeckas (urypa),
o0ecTeynBaroIUX MPEEMCTBEHHOCTD U MIEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHus 00yJatONINXCS;

pa3BUTHE WHTEIUICKTYAIIbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0OydJarommuxcs, I03HABATEIbHON
aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, MHTEpeca K U3yUYECHUIO0 MaTEMATUKU;

1o/iBe/ieHrue 00y4yaroUIuXcsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MAaTEMaTUKU U
OKPYXKAIOIIEro MUPA;

¢opmupoBaHue  (YHKIMOHAJIbHOW  MaTeMaTHMYeCKOM  TIpaMOTHOCTH: YMEHHMS  paclo3HaBaTh
MaTeMaTH4YeCKUe OOBEKTHl B PEANbHBIX KU3HEHHBIX CHUTyalUsX, NMPUMEHSATb OCBOCHHbIE YMEHMsS s
pelIeHNs NMPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATh MOJIYUYEHHbIE PE3YyNbTaThl U OLEHUBATh
UX Ha COOTBETCTBUE MPAKTUYECKOMN CUTYaLIUH.

OcCHOBHBIE JIMHUU COJEP)KAaHHUA Kypca MareMaTHKu B 5-6 kijaccax — apudMeTudeckas H
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajljieNIbHO, KaxkjJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO, HE HE3aBUCHUMO OJHA OT JPYrod, a B TECHOM KOHTAaKT€ W B3aMMOJEHCTBUU. Takxke B
Kypce MaTeMaTHKU MTPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMHU ajireOpbl U ONMUCATEIbHONW CTaTUCTHKY.

N3yuenue apudmernueckoro maTepualia HAUMHAETCS CO CHCTEMaTW3alud W Pa3BUTHUS 3HAHUI O
HaTypaJIbHbIX 4YHCIIaX, T[OJY4YEHHbIX Ha YpOBHE HadajgbHOro obmero ooOpasoBanus. Ilpu sTOoM
COBEpILIEHCTBOBAHUE BBIYMCIUTEIHHON TEXHUKU U (POPMHUPOBAHNE HOBBIX TEOPETUUECKUX 3HAHUI COUYETAETCS
C pa3BUTHEM BBIUYMCIIUTEIBHOW KYIBTYphI, B YACTHOCTH C OOyY€HUEM MPOCTEHIIUM NMpUEMaM MPUKUIKUA U
OLIEHKH PE3YJIbTAaTOB BHIYMCIICHUH. V3ydeHne HaTypalbHbIX YMCeN IPOI0JKaeTcs B 6 Kilacce 3HaKOMCTBOM €
HayalbHBIMHM MOHATHSAMHU TEOpPHM JenuMocTH. Hadano u3ydeHus: OOBIKHOBEHHBIX M JIECATHYHBIX JpoOei
OTHECEHO K 5 Kiaccy. DTO MEepBbIM 3Tall B OCBOEHUH JIpOOei, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
uAesMHU, MOHATUAMH TeMbl. Ilpm 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JApoOeil B NOJHOM 00BEME
IPEIIECTBYET U3YUYEHHUIO JECATHUYHBIX OPOOEH, YTO 1eecOo00pa3HO ¢ TOYKH 3PEHHS JOTMKH H3JI0XKEHUS
YUCIOBOM JIMHMHM, KOIJa IIpaBMja JEHCTBUH C JECATHYHBIMU JpOOSMH MOKHO OOOCHOBATh YK€
U3BECTHBIMU aJTOPUTMAMU BBINIOJHEHHUS JAEUCTBUM C OOBIKHOBEHHBIMM JpoOsSMH. 3HAKOMCTBO C
JNECATUYHBIMU JIPOOSMU  PACHIMPUT BO3MOYKHOCTH M TNOHUMAHUsA OOYYalOUUMHCS NPUKIATHOIO
IIPUMEHEHUsT  HOBOM  3allUCM  IIPM  U3YYEHUU  JPYTHX  OPEIMETOB W INPU  IPAKTHYECKOM
ucnonb3oBanuu. K 6 kmaccy OTHec€H BTOpOW 3Tall B H3YYEHMHM JpoOed, I/le MPOUCXOAUT
COBEpILEHCTBOBAHNE HABBIKOB CPAaBHEHMs M MpeoOpa3zoBaHMsl APoOEH, OCBOEHHE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUEC TEXHUKU BBIYMCICHHI, B TOM YHCIIC 3HAYECHUH BBIPAKECHUH, CONEPIKALINX U
OOBIKHOBEHHbIC, U JECATHYHBbIC JAPOOH, YCTAHOBJEHHE CBS3€H MEXAy HHMMH, PAaCCMOTpEHHE MPUEMOB
peleHus 3a1a4 Ha ipo6u. B Hauase 6 ki1acca NpOMCXOJUT 3HAKOMCTBO C ITOHATUEM MPOLIEHTA.

OcoOEHHOCTBIO N3YyUYEHHS MOJIOKHUTEIBHBIX U OTPULIATENIbHBIX YUCEI SBIAETCS TO, YTO OHU TAKXKE MOTYT
paccMaTpuBaThCS B HECKOJIBbKO 3TanoB. B 6 kimacce B Hauane u3yueHuss Tembl «llojmoxurensHble U
OTpHULIATENIbHBIE 4HUCla» BblAenserca noarema «llenble dmcna», B pamMkax KOTOPOM 3HAaKOMCTBO C
OTPULATEIIbHBIMY YUCIIAMHA U JEUCTBUAMHU C TOJIOKUTEIBHBIMU M OTPULIATEIBHBIMUA YMCIAMH IIPOUCXOIUT Ha
OCHOBE COZIEpPKATEIBbHOIO TOJAX0Ja. JTO TMO3BOJSIET HAa JIOCTYITHOM YPOBHE IO3HAKOMHTH OOYYaIOIINXCS
IIPaKTUYECKH CO BCEMH OCHOBHBIMU MOHSTHSMHM TE€MbI, B TOM YHCIE M C MpaBWIaMU 3HAKOB IIPU
BBINIOJIHEHUH apu(METHUecKuX NeUCTBUHA. V3yueHue palMoHaIbHBIX YMCENl Ha 3TOM HE 3aKOHYMTCH, a Oyaer
MIPOIOJDKEHO B Kypce anredpsl 7 Kiacca.

ITpu oOy4eHnn perIeHnIo TEKCTOBBIX 3aJau B 5—6 Kiaccax UCHOJIb3YIOTCS apr(pMeTH4YecKue NpuéMbl
pewenus. Ilpu oTpaboTke BBIYMCIUTEIBHBIX HABBIKOB B 5—06 Kilaccax pacCMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4l
CIIEAYIOIIMX BUIOB: 3a/laud Ha JBIDKEHHE, HAa YacTH, Ha MOKYIKH, Ha paboTy M MPOU3BOAUTEILHOCTh, HA
NPOLEHThI, Ha OTHOWIEHUS M mponopuuu. OOyuarommuecs 3HAKOMATCS C NpuUEMaMM pelleHus 3ajay
nepebopoM BO3MOXKHBIX BAPHAHTOB, y4yarcs paboTaTh ¢ MH(OpMAIUel, mpeacTaBIeHHON B Gopme Tabmu
WM IUarpamMM.

B nporpamme yyebHoro kypca «MareMaTHKay HpeaIycCMOTPEHO (OPMHPOBAHUE MPOTEIEBTUYECKUX
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anreOpandeckux IMpejacTaBleHH. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBHCUMOCTH  OT
MaTeMaTHYECKOI0 KOHTEKCTa BBOAUTCS MMOCTENEHHO. byKBEHHAs CUMBOJIMKA IIMPOKO HUCIOJIB3YETCS IPEXKIE
BCEro JUI 3alUCH OOIIMX YTBEPXKACHUH W MPEUIOKEHUH, (OpMyN, B YaCTHOCTU Ui BBIYHACICHUS
Ir€OMETPUYECKUX BEJIIMYUH, B KAUECTBE «3aMECTUTEIIS YHCIIA.

B nmporpamme yuebHoro kypca «MaTemaTuka» MpeACTaBiIeHa HArJIsHAs T€OMETPHs, HaIlpaBJICHHAS
Ha pa3BUTHE OOPa3HOTO MBIIUICHUS], MPOCTPAHCTBEHHOTO BOOOPaKEHHS, U300pa3UTEIbHBIX YMEHUMU. ITO
BAKHBIM 3Tall B M3y4YEHUMM TE€OMETPUHU, KOTOPbI  OCYLIECTBIISIETCS  HAa  HarJsAHO-TPAKTUYECKOM
YpOBHE,  OMHpaeTcs Ha HarIAIHO-00pa3HOEe MBIIUICHHEe oOyJaromuxcs. boipmias poiab OTBOAHMTCS
MIPaKTUYECKON JESATENIbHOCTH, ONBITY, 3KCIIEPUMEHTY, MojenupoBaHuio. OOydaromuecs 3HAKOMSTCS C
reOMETPUYECKUMHU (PUTYpaMH Ha IJIOCKOCTH W B IPOCTPAHCTBE, C MX MPOCTEHIIUMH KOH(PUTYpalUsMHU,
ydatcsi n300pakaTh UX HAa HETMHOBAHHOU M KJIETYATON OyMmare, pacCMaTpHBAIOT WX MPOCTEHIIINE CBOKCTRA.
B npornecce usydenust HarasAHONW reOMETPUM 3HAHMSI, TOJTY4YEeHHbIE 00y4JalOUIMMUCS HAa YPOBHE HauyalbHOT O
o0uiero o0pa3oBaHUs, CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo y4eOHOMY IUTaHy B 5—6 Kitaccax m3ydaeTcss HHTETPUPOBAHHBINA MPEIMET

«MatemaTHKa», KOTOPbII BKIIOYAEeT apu(PMETHUECKUNA MaTepHuall U HarjasAHyl0 T€OMETPHIO, a TaKkKe
MIPOIEEBTUUECKHUE CBEICHUS U3 aJIreOphl, IEMEHTHI JIOTUKU U Hayaia ONMCATEeIbHOW CTaTUCTUKH.

OO1ee 9nciIo 9acoB, PEKOMEHIOBAHHBIX TS W3ydeHuss MareMatuku, — 340 gacos: B 5 ximacce — 170
gacoB (5 wacoB B Hememwo), B 6 wracce — 170 w4gacoB (5 wacoB B  Hemelmo).

10



COILEP KXAHHUE OBYUYEHMUA 5 KIIACC

HarypajibHble unc/ia v HYJIb

Harypanbnoe uncino. Psg marypansasix uucen. Yucio 0. M300pakeHre HaTypajdbHBIX YUCENl TOUKaMHU
Ha KOOPJAMHATHOM (YMCIIOBOM) MPSIMOM.

[To3unmonnass cucrema cyucieHus. Pumckas Hymepanusi Kak MpUMEpP HEMO3UIIMOHHOW CHUCTEMBI
cunciieHus. JlecaTuuHas cucTemMa CUuCIeHUs.

CpaBHEeHHE HATypaJIbHBIX YHCENl, CPaBHEHHUE HATypaJIbHBIX YHCEI C HYJIEM.

Cnioco6s1 cpaBHeHHst. OKpyTIIeHNE HATYPAITbHBIX YUCEN.

CrnosxeHre HaTypallbHBIX YUCEII, CBOMCTBO HYJIS NP CIOXKEHUH. BrrunTaHue Kak JeicTBre, oOpaTHOe
CJIO’K€HUIO. YMHOKEHHE HATypaJbHBIX YHCEN, CBOMCTBA HYJISl M €IMHUIIBI IPU YMHOXKCHHUH. JleeHne Kak
neiicTBue, obpatHoe yMHOKEeHHIO. KOMIOHEHTHI ACUCTBUM, CBsI3b Mexay HuMuU. [IpoBepka pesynbrara
apudmernyeckoro nerctBus. llepeMecTuTenbHOE M COYETATENHHOE CBOWCTBA (3aKOHBI) CJIOKEHUS H
YMHOKEHUS, PACTIPEIEIUTENbHOE CBONCTBO (3aKOH) YMHOXKEHHUSL.

Ucnonw3oBanne OykB uisi 00O3HA4YeHHS HEM3BECTHOTO KOMIIOHEHTAa W 3allMCH  CBOWCTB
apupMETUYECKUX JTCUCTBUH.

Jlenutenu u KpaTHBIE YMCIIA, Pa3oKEeHHE HAa MHOXHTeNU. [IpocTeie u coctaBHbIe uncina. [Ipu3Haku
nenuMocTH Ha 2, 5, 10, 3, 9. JlenmeHne ¢ ocTaTkoM.

CrerneHp ¢ HATYpaJbHBIM MMOKa3aTeIeM. 3aliCh YUCIIa B BUAEC CYMMBI Pa3psAHBIX ClaraeMbIX.

UucnoBoe BbIpaXeHHE. BblUMCIEHHE 3HAYEHUW YHUCIOBBIX BBIPAKEHHH, MOPSANIOK BBINOJHEHUS
neiictBuii. Vcrnonp30BaHne TPH BBIUYMCICHUSX MEPEMECTUTEIHLHOTO M COYETATEIHLHOTO CBOMCTB (3aKOHOB)
CJIO’KEHUS U YMHOKCHHUS, paCIIPECIUTEILHOTO CBOMCTBA YMHOKCHHUSI.

Apoon

[IpencraBienue o 1pobu Kak criocoOe 3anucu yacTu BelnduHbl. OObIKHOBEHHBIE 1poOu. [IpaBubHbIE
U HempaBuibHbIe Apodu. CMemniaHHas IpoOb, MpEICTaBICHUE CMEIIaHHOM ApoOu B BUIE HEMPaBHIbHOMN
IpoOW W BBIJICTICHUE IIE€JI0M YacTH 4YHUCiIa M3 HEMpaBUIBbHOU ApoOu. M3o0paxkenue npobell ToukaMu Ha
yucinoBoi mpsimoit. OcHoBHOe cBoicTBO apobu. Cokparenue npoOeit. [IpuBenenne apodOu K HOBOMY
3HameHatento. CpaBHEHHE IpoOeH.

CrnoxxeHue W BBIYMTAHHE JpoOei. YMHOXEHHE W JeJieHue apoOeil, B3aMMHO- OOpaTHbBIE IpOOH.
HaxosieHre yacTu 1enoro U Lesaoro no ero 4acTH.

Hecsatnynas 3amuch JpoOei. IlpencraBmenue aecsaTUYHOW JpoOM B BUJE OOBIKHOBEHHOM.
N3obpaxenune AecITHYHBIX IpoOei TOUYKaMU Ha YKCIIOBOM IpsiMoil. CpaBHEHUE ACCATUYHBIX IPOOEH.

Apudmernueckue ASUCTBUS C JECATUUHBIMU Ipo0siMu. OKpyrieHue TEeCATUUHBIX JIPOOeii.

Pelnenue TekcTOBLIX 327124

Pemenune TekcTOBBIX 3amau apudmeTHueckuM crnocoboMm. Pemienue normyeckux 3anad. Pemenue
3aa4 nepebopoM BCeX BO3MOXKHBIX BapHaHTOB. VIcmoiab30BaHUE MPH PEUICHUH 3a/1a4 TaOJIUIl U CXEM.

Pewrenue 3anau, copepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE,
1IEHa, KOJIMYECTBO, CTOUMOCTh. EMWHUIBI WM3MEpeHHs: Macchl, 00bEMa, IIEHbI, PACCTOSIHUSA, BPEMEHH,
ckopocTh. CBsA3b MEXAY €AMHUIIAMU U3MEPEHUS KaXKA0U BEJIMYUHBI.

Pemenne ocCHOBHBIX 3324 Ha JpOOU.

[IpencraBieHue JaHHBIX B BUJIE TAOJHII, CTOJIOYATHIX AUArPAMM.

Harasigaasi reomerpust

Harnsanusie npeacraBieHus o ¢purypax Ha MIOCKOCTH: TOYKa, MpsSMasi, OTPE30K, JIyd, YToJl, JIOMaHasl,
MHOT'OYI'OJIBHUK, OKPYKHOCTb, KpyT. Y101 IIpsMOH, OCTpBIi1, TYIOi U pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYECKHE E€OUHULbI JUIMHBL. J[IMHA JOMaHOW, MEepUMETP MHOTOYIOJIbHHKA.
N3mepeHune u NoCTpoeHUE YIII0B € MOMOIIBIO TPAHCIIOPTHUPA.

Harnsgaeie npeacraBneHus o gurypax Ha MIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIBHUK, KBajapart,
TPEYroJbHUK, O PaBEHCTBE GUTyp.

N3o06paxxenue ¢uryp, B ToM uucie Ha kierdatoil Oymare. IlocTpoenue koHdurypanuii u3 yacten
MPSIMOiA, OKPYKHOCTH Ha HEJIMHOBAHHOW W KileT4aTod Oymare. Vcmonb3oBaHHe CBOWCTB CTOPOH M YIJIOB
MPSIMOYTOJIbHUKA, KBaApaTa.

[Inomanps mNpsSMOYrodbHUKA M MHOTOYTOJBHUKOB, COCTaBJICHHBIX W3 NPSIMOYTOJBHUKOB, B TOM
gucne Guryp, n300paxEHHBIX HA KIIeTYaToi Oymare. ENMUHUIBI H3MEpEHUS TIIIOMIAH.

Harnsgaeie mpeactaBieHus: 0 MpOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIBHBIN Mapajuienenunes, Kyo,
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MHOTOTpaHHUKU. M300pakeHne NpoCTEeWIINX MHOIOIpaHHUKOB. Pa3BépTku Kyba M mapaienenunena.
Co3nanue Moieneld MHOTOTPaHHUKOB (13 OymMaru, mMpoBOJIOKH, IIACTUJIMHA U JPYTUX MaTepHAIIOB).
O0BEM IPSAMOYTOIBHOTO TTapauienenumnesaa, Kyoa. Equanib: u3mepenus oobéma.

6 KJIACC

HarypajibHble yncia

Apudmernyeckne ACUCTBHS ¢ MHOTO3HAYHBIMH HATYPaIbHBIMH YHCIAMU. UWCIIOBBIC BBIPAKCHUS,
MOPSIIOK ACWCTBUN, UCHOJb30BaHUE CKOOOK. Vcronb3oBaHHE MPH BBIYUCIECHUSAX [EPEMECTUTEIBHOIO U
COUETATEIbHOTO CBOWCTB CJIOKEHUST M YMHOXEHHS, pPAclpeleIUTeIbHOTO CBONWCTBA YMHOKEHUS.
OxpyriieHne HaTypaJbHbIX YHCEIL.

Jenutenu W KpaTHbIC YMCTA, HAWOOJBIIMKA OONIMU [ENUTeNlb W HaWMEHbIIee oOlee KpaTHOE.
JlenuMocCTbh CyMMBbI U TPOU3BE/IeHUS. [leneHne ¢ ocTaTKoM.

JApodu

OObIKkHOBEHHast JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpamieHue apoOed. CpaBHeHHE U
yrnopsijounBanue apoOeil. PemieHue 3asay Ha HaX0XJAEHHWE YacTU OT LEJNOT0 M LIEJIOro MO €ro 4acTH.
JpoOHoe yucio Kak pe3yabTar aeneHusd. [IpencraBienne AeCITUYHONW APOOH B BUE OOBIKHOBEHHOU APOOH
U BO3MOXKHOCTb NPEJCTaBICHHUS OOBIKHOBEHHON JpoOM B BuAe AecATUYHOW. JlecaTuuHble Ipodu u
MeTpuueckas cuctema mep. ApudMeTudyeckue eHCTBUS U YUCIOBbIE BBIPAXKEHHSI ¢ OOBIKHOBEHHBIMU
U JECATUIHBIMH JIPOOSIMH.

OtHomenue. Jlenenue B 1aHHOM OTHouIeHUWU. Macmtad, nponopuus. [Ipumenenre nponopiuii npu
pElIeHNH 3a/1ay.

[lonsitTne mnpoueHra. BrplunciieHne mnpoueHTa OT BEIMYMHBI M BEIMYMHBI 10 €€ TPOIIEHTY.
BoipaxkeHne  mpolEHTOB  JAeCATUYHBIMU  JApoOsMu.  Pemenne 3amad Ha mpoueHTH. BoipaxkeHue
OTHOIICHUSI BETUYMH B MPOLIEHTAX.

IloJs10KUTEeNbHBIE M OTPHIIATEIbHBIE YHCJIA

[lonoxwurensHble M oTpuLarenbHble uyucna. llenple 4yucna. Moayns 4ucna, reoMeTpudecKast
WHTEpIpeTaIys MoIyssl yrciia. M3o0pakeHne duces Ha KOOPAUMHATHOU TpsiMoi. UuMCIoBBIE TIPOMEKYTKH.
CpaBuenue uucen. Apudmerndyeckue IEHCTBUS C MOJIOKHUTEIbHBIMU U OTPUIIATEILHBIMU YHCIAMHU.

[IpsimoyronpHast cucreMa KOOpAWMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha TMIIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOPAUHATHOM MJIOCKOCTH.

BykBeHHbIE BbIPa:KeHUs

[Ipumenenne OyKB I8 3alMCH  MAaTEMAaTHYECKHX BBIPAKCHHH U TpemioxkeHuit. CBoicTBa
apudmernyeckux nedcTBUN. BykBeHHbIE BBIpaKEHHS M YUCIOBBIE MOJCTaHOBKHU. ByKBEHHbBIE paBEHCTBA,
HaX0XJIEHHE HEU3BECTHOro KoMIoHeHTa. Dopmyibl, GOpMyNbl MepuMeTpa U IUIOWAAN MPSMOYTOJIbHUKA,
KBajpata, 00bEéMa napasuiesenurnena u Kyoa.

Penrenne TekcTOBBIX 32124

Pemenne TekcToBBIX 3amad apudmMerndeckuMm crnocoboM. Pemenue jormueckux 3amad. Pemienue
3a/1a4 nepebopoM BceX BO3MOKHBIX BApPUAHTOB.

Pemenue 3amay, cogepxaminx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE,
1[eHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIHLHOCTh, BpeMs, 00bEM paboThl. EnuHUIIBI H3MEpEeHUs: MacChl,
CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXY SAMHUIIAMU U3MEPEHUS KaXI0H BEIIUYUHBI.

Pemenue 3aia4, CBSI3aHHBIX C OTHOIIEHUEM, MPOTIOPIIMOHATBHOCTHIO BETUYKH, IPOIIEHTAMHU; PEIICHHE
OCHOBHBIX 33/1a4 Ha ApoOU U MPOICHTHI.

OneHka ¥ MPHUKUIKA, OKpyrieHue pesynbrata. CocTaBieHHe OYKBEHHBIX BBIPRKCHHH MO YCIOBHIO
3a/1auu.

[IpencraBieHre AaHHBIX C TOMOINIbIO Tabmuil W auarpamMMm. CronOuaTele TuUarpaMMbl: YT€HUE U
ocTpoeHue. YTeHne KpyroBbIX AUarpamm.

Harasanas reomerpust

Harnsgaeie npencraBienust o purypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, yroll, JJOMaHas,
MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHoe pacnosioxkeHue ABYX MPSIMBIX HA MJIOCKOCTH, MapajulelibHbIE MPsIMbIE, NEPIEeHINKYISIPHbIC
npsmMeie. M3MepeHue paccTOSHMNA: MEXIy JABYMS TOYKaMH, OT TOYKH JO MPsAMOH, JJMHA Maplipyra Ha
KBaJPaTHOU CETKeE.
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W3mepenue u NocTpoeHue yrioB ¢ OMOLIBIO TPAaHCIIOPTHUPA. Buabl TPEYrOJbHUKOB: OCTPOYTOJIbHBIN,
NPSIMOYTOJIbHBIN, TYNOYrOJbHBIN, pPaBHOOEIPEHHBIH, PAaBHOCTOPOHHUUA. YeTBIpEXYrOJIbHHUK, IMPUMEpPHI
YeThIPEXYrOJbHUKOB. [IpAMOYroapHUK, KBaJpaT: HCIIOJIB30BAaHUE CBOMCTB CTOPOH, YIJIOB, JgUaroHaJei.
N300pakeHue reoMeTpuuecKiuX (Uryp Ha HEJIMHOBAHHOW Oymare ¢ MCHOJb30BAaHUEM LUPKYIA, JIMHEHKH,
yroJibHUKA, Tpancnoptupa. [locrpoenus Ha kieT4aToit Oymare.

[lepumerp wmHOTOyronpHuka. IloHsTHEe mOmAmM GUTYpHl, EIUMHULBI W3MEPEHUS IUIOIIAJH.
[Tpubmmxénnoe wu3MepeHue Iwoman Guryp, B TOM 4HCIEe Ha KBajpaTHOW cerke. [IpuOmmxénnoe
U3MEpEHUE JIMHbI OKPYKHOCTH, IIOLIAAN Kpyra.

CuMMeTpus: LIeHTpallbHasl, oceBasi M 3epKajibHas cumMmeTpuu. llocTpoeHne cuMMETpUUHBIX QUTYP.
Harnsagnele npenacTaBieHus O MPOCTPAHCTBEHHBIX (uUrypax: mapajuienenunen, KyO, mpusma, NUpaMuja,
KOHYC, HHIuHAp, map u cdepa. M3o0Opaxenne mnpocTpaHCTBeHHBIX ¢uryp. Ilpumepsr pa3BépTok
MHOTOTPaHHUKOB, IUIWHApAa U KoHyca. Co3maHue MoOJeNnel NpOCTpaHCTBEHHBIX ¢uryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTHIIMHA U APYTUX MaTepuajoB).

[Tonsarue 06b€Ma, enuHULIBI U3MepeHns 00béMa. O0BEM MPSMOYTOJIBHOTO Mapasuieenumnena, Kyoa.

MNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUSI POTPAMMBI Y4€OHOTO Kypca K KOHILy 00y4deHus B 5 Kjacce:

Yucsa ¥ BLIYUCTEHHUSA

[lonnMatp W TPaBUIBHO YHNOTPEOJSATH TEPMUHBI, CBS3aHHBIE C HATypadbHBIMU YHCJIAMH,
OOBIKHOBEHHBIMH H JIECATUYHBIMH JIPOOSIMHU.

CpaBHHMBaTh U YHNOPSAOYMBATH HATypajdbHBIE YHCIA, CPAaBHUBATh B MPOCTEHININX CIIydasx
0OBIKHOBEHHBIC IPOOH, TECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPIMHATHOM (YMCIOBON) MPSAMON C COOTBETCTBYIOUIMM €M YHCIOM H
n300pakaTh HATYpaJIbHBIC YKCIIAa TOYKAMH Ha KOOPJAMHATHOM (YUCIOBOM) MPSMOA.

Boimonusate  apudmeTnueckue  JACWCTBUS C  HATypajdbHBIMM  4YHMCIaMH, C OOBIKHOBEHHBIMHU
OpoOSIMU B MPOCTEUIINX CITydasiX.

BrINoaHATE NpoBEpKY, MIPUKHUIKY pe3yIbTaTa BeluncaeHu. OKpyriasTh HaTypajabHbIE YACIA.

PemieHune TeKCTOBBIX 32124

Pemats TekcToBbIe 3a1auu apu(METHYECKHM CIIOCOOOM U € TIOMOIIBIO OPraHU30BaHHOTO KOHEYHOT'O
nepedopa Bcex BO3MOXKHBIX BAPHAHTOB.

Pewrate 3anaun, coneprkanye 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIMUMHBL: CKOPOCTh, BPEMs, paCCTOSIHUE,
LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3alucH, CXeMbl, TaOIUIIbl, 0003HAUYEHHUS IPU PEILICHUH 33]1a4.

[Tonp30BaThbCsl OCHOBHBIMM €AMHHUIIAMU U3MEPEHMSI: LIEHBI, MAaCChl, PACCTOSHUS, BPEMEHHU, CKOPOCTH,
BbIpaKaTh OJITHU €UHUILIbI BEJIMYUHBI YEPE3 IPyTHUE.

W3Bnekarb, aHamu3UpoOBaTh, OLEHUBATH HWHPOpPMAIMIO, MPEACTAaBICHHYIO B TaOinuie, Ha
CTONOUYaTON JuarpaMme, HWHTEPIPETUPOBATH MPEACTABICHHBbIC JaHHBIC, HCIOJIb30BaTh MJAaHHbBIE MpU
peuieHuu 3a1ay.

Harasigaasi reomerpust

[Tonp30BaThCsi TEOMETPUUECKUMU MOHATUSMU: TOYKA, MPsAMasi, OTPE30K, Jy4, Yroji, MHOTOYTOJIbHUK,
OKPYXHOCTb, KpPYT.

[IpuBOIUTE MPUMEPHI 0OBEKTOB OKPYKAIOLIET0 MUPA, UMEIOIINX (GOPMY U3YUEHHBIX F€OMETPHUECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yrjaMHU: BEpUIMHA CTOPOHA, C MHOTOYTOJIbHUKaMHU:
yroJj, BEpIIUHA, CTOPOHA, IUArOHANb, C OKPYKHOCTBIO: PaInyC, TUaMETp, LEHTP.

N300paxkaTh u3ydeHHBIE TeoMeTpuueckue (QUrypbl Ha HEJIMHOBAHHON M KieTyaTod Oymare c
MOMOIIBIO HUPKYJIS U TUHEHKH.

HaxomuTe JIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHHEM C MOMOIIBI0 JTUHENUKH, CTPOUTHh OTPE3KU
3a/IaHHOMU IJTUHBI; CTPOUTH OKPYKHOCTb 33JJAaHHOTO pajinyca.

Hcnonwp3oBarh CBOICTBA CTOPOH U YIVIOB MNPSAMOYTOJbHMKA, KBajapaTa [Uisi UX IOCTPOEHUS,
BBIYUCIICHUS TUIOLIAAN U IEPUMETpA.

Beruncnate mepumMeTp ©W  IUIONIAAb KBajpara, MPSMOYTOJIbHHKA, (UTYp, COCTAaBIEHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4Hclie GUTYp, 1300pakEHHBIX Ha KIIETYaTO Oymare.
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[Tonb30BaTbcsi OCHOBHBIMU METPUUECKUMHU €AMHULIAMU U3MEPEHUS JJIMHBI, IIJI0LAAN; BbIPAXKaTh OJHU
€AVHULBI BEJIMYNHBI Yepes3 Ipyrue.

Pacnio3naBare mapaiienenurnesn, KyO, HCIOJIB30BaThb TEPMUHOJOTHMIO: BEpIIMHA, pedpo TpaHsb,
M3MEPEHUs1, HAXOJUTh U3MEPEHUs Mapaulesenumnenia, Kyoa.

Boraucnare 066éM KyOa, mapajuiesenuiena rmno 3aJaHHbIM HW3MEPEHHUSIM, IMOJIb30BaThCS €IMHUIIAMHU
n3MepeHus o0bEma.

Pemrate HecnokHbIE 3aJa4d  HAa U3MEPEHHE TE€OMETPUYECKHX BEIMYMH B  IIPAKTUYECKHUX
CUTYyaLMSIX.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS IPOrpaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus: B 6 KJacce:

Yucia v BHIYUCICHUA

3HaTh ¥ MOHUMAaThb TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMM BUAAMM YHUCENl U CIIOCOOAMHU HMX 3allHCH,
MEePEeXO0IUTh (€CIU ATO BO3MOKHO) OT OAHOM (DOPMBI 3alIMCH YHUCIIa K APYToii.

CpaBHUBATh U yIOPSA0UYUBATH LIEJIbIE YK CIIa, OOBIKHOBEHHBIE U IECATUYHbBIE IPpOOU, CPAaBHUBATH YUCIIA
OJIHOTO M Pa3HBIX 3HAKOB.

BoinosiHATh, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(pMETHUECKHUE IEHCTBUS C HATYpaJbHBIMU U
LETBIMH YHCIIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMU JPOOSMHU, TOJOXKUTEIbHBIMA W OTPUIIATEITLHBIMU
YUCIIAMM.

BobruncnsaTe 3HAU€HHUS YMCIOBBIX BBIPAKEHUM, BBINOJIHATH MPUKUIAKY M OLEHKY pe3yjbTaTa
BBIYUCIICHU, BBITIOJTHSATD npeoOpazoBaHus YU CJIOBBIX BBIDQ)KEHUII Ha OCHOBE CBOMCTB
apu(METUYECKUX JTCUCTBUH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHON MPSIMOM C COOTBETCTBYIOLUM €H YMCIOM M M300paxaTh yuciia
TOYKaMH Ha KOOPAMHATHOW MPSAMOM, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCHTB TOYKH B MPAMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPAUHATAMH 3TOU TOUYKH.

OKpyriaTh Leble YUCia U JECITUUHbIE APOOU, HAXOIUTh MPUOINKEHUS YUCEeIT.

YucnoBble 1 OyKBEHHbIE BbIPAKEHUS

[Tonumats u ynotpeOisITh TEPMHUHBI, CBS3aHHBIE C 3aMChIO CTENEHH YMCiIa, HAXOAUTh KBaJpaT U KyO
YHUCIIA, BBIYUCIATh 3HAYEHUS YUCIOBBIX BBIPAKEHUH, COIEPKAIINX CTEIECHU.

[lonp30BaTbCcst NpU3HAKaMU  JIEIMMOCTH, PACKJIAAbIBaTh HATypAJIbHBIE YHCIA Ha IPOCTHIC
MHOUTEIH.

[Tonb3oBaTbcst MacIITabOM, COCTABIATh MPOMOPIUU U OTHOILICHHUS.

Hcnonb3oBath OYyKBBI AJ1s 0003HAYEHUS YHCEN MIPU 3aIIMCH MAaTEeMAaTUYECKUX BBIPAKEHUI, COCTABIIATh
OyKBEHHbIE BbIpAKEHUS U (GOPMYJbl, HAXOIUTh 3HAUEHUS OYKBEHHBIX BBIPAKECHUN, OCYIIECTBIISS
HE0OX0IMMBbIE MOJICTAHOBKHU U MPeoOpa3oBaHMUsL.

Haxonute Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pelnenue TekcTOBLIX 327124

PemaTs MHOTOIIIarOBBIE TEKCTOBBIE 3a/1a4H apU(PMETUIECKIM CIIOCOOOM.

Pemrate 3agaun, cBsi3aHHbIE ¢ OTHOLLIEHUEM, NMPONOPLUUMOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, PEIIATh
TPHY OCHOBHBIE 33]]a4d Ha APOOU U MPOLIEHTHI.

Pewrate 3agaun, coneprkaniye 3aBUCUMOCTH, CBSA3bIBAIOLINE BEIMYUHBI: CKOPOCTh, BPEMS, PACCTOSTHUE,
1[€Ha, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTEIBHOCTD, BpeMs, 00bEMa pabOThI, UCHIOIB3Ys apudmMeTHuecKre
NENCTBUS, OLEHKY, IPUKUKY, II0JIb30BAThCSA €AMHUIAMU U3MEPEHHS COOTBETCTBYIOLIMX BEJIMYHH.

CocTaBisaTh OYKBEHHBIE BBIPDAKEHUS 110 YCIOBUIO 331a4H.

W3Bnekars nHpopmainio, MpeacTaBiIeHHYO0 B TaOiauIax, Ha JUHEWHOW, CTOJNOYATON WM KPYroBOit
qyarpaMmax, MHTEpIpeTHPOBATh NPEACTABICHHbBIE JaHHBIE, UCIIOJIb30BaTh JIAHHBIE IPU PEUICHUH 3a/a4.

[IpencraBasaTs HHPOPMAIUIO C TTOMOIIBIO TAONIHIL, THHEHHON U CTOJI0YATON IUarpaMM.

Harasanas reomerpust

[TpuBOAUTE MPUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPA, UMEIOIINUX (GOPMY U3yUEHHBIX F€OMETPUUYECKUX
IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX U CHUMMETPHUYHBIX QUTYD.

N300paxkaTh C MOMOIIBI0 LUPKYIS, TUHEWKH, TPAHCIIOPTHPA HA HETMHOBAHHOM M KJIeTYaTol Oymare
M3YYEHHBIE TIIOCKUE TeoOMEeTpUIecKre (PUrypsl U KOHGUTYpALlUU, CAMMETPUYHBIE (DUTYPEHI.

[Tonp30BaTbcsl TE€OMETPUYECKUMHU TOHSATHUSIMHM: PABEHCTBO (UTYp, CHMMETPHUS, HCIOJIb30BaTh
TEPMHHOJIOTHIO, CB3aHHYIO C CHMMETPUEN: OCbh CHMMETPHH, IEHTP CUMMETPUH.

Haxonuth BenMYMHBI YIJIOB HM3MEPEHUEM C MOMOILIBI TPAaHCHOPTHPA, CTPOUTH YIJbl 3aJaHHOU
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BEJIMYUHBI, IOJIb30BAaTbCA IIPU PELICHUU 3a]ad TIpajyCHOM MEpOM YIVIOB, PAaclO3HaBAaThb HA 4YEpTEkKAX
OCTPBIH, IPSIMON, Pa3BEPHYTHIA U TYIIOU YIJIBIL.

BbruncnaTe AMMHY JIOMaHOM, NEPUMETP MHOTOYI'OJIbHUKA, MOJIb30BaThCSl €IMHULAMU HU3MEPEHUS
JUIMHBI, BBIPAYKaTh OJIHU €IMHULbI N3MEPEHUS IUIMHBI Yepe3 IpyTHUe.

Haxoautb, ucnonb3ys 4epTERHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIY ABYMs TOYKAMM, OT TOUKH IO
MPSIMOM, JJIMHY ITYTH HA KBAJIPAaTHOM CETKE.

Boraucnare miomaap GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIBHUKOB, WCIOJB30BAaTh pa3OMeHne  Ha
NPSIMOYTOJIBHUKH, HA pPaBHbIE (QHUTYpHI, JOCTPAaMBAHHE O MPSAMOYTOJbHHKA, MOJIB30BATHCS OCHOBHBIMHU
€AVMHULAMHU U3MEPEHMS TUIOLIAAN, BBIPAXKaTh OJIHU €AMHUIBI U3MEPEHUS TUIOLIAAN Yepe3 IpYyrue.

PacniozHaBate Ha MoOJemsIX W U300paKeHUAX NHpPaMUIy, KOHYC, IWJIMHIpP, HCIOJIb30BaTh
TE€PMHUHOJIOTHIO: BEPIIKNHA, peOpo, 'PaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToOM Oymare npsiMOyroJbHbIN Napaieaenunesn.

Boruncnsate 00bEM MPSAMOYToIbHOTO Napajuieenunena, Kyoa, mojib30BaTbcsl OCHOBHBIMU €MHHUIIAMU
n3MepeHust o0bEma;

Pemate HecnoxHble 3amaduu Ha HaXOXJIEHHE TEOMETPUUYECKUX BEIMYMH B MPAKTHUECKUX
CUTYaIUSIX.
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TEMATHYECKOE INTAHUPOBAHME 5 KJIACC

HanmenoBanue | KoauvecrBo OcHoBHOE conepxaHue OcHoBHbBIEe BU/bI 1eSITeIbHOCTH 00yYaIOIMXCS
paszaesa (TeMbl) 4acoB

Kypca
HarypanbHbie 43 Jecsatudnas cucrema cuncinenus. Pan Yurarth, 3a1IMCHIBATH, CPABHMBAThL HATYpaJIbHbIC YHCIIA; PEAIAraTh
yucna. [eicteus HaTypPaJIbHBIX YHCEIL. U 00CcyK1aTh croco0bl ynopsaaournsanus uncen. M3o0paxath
C HATYpAJIbHBIMU Harypanbhsiit psia. Yucno 0. KOOPJMHATHYIO MPSIMYI0, 0TMEYaTh YUCJIa TOYKaMH Ha KOOPAMHATHOM
yyciIamMu HarypanpHble ynciia Ha KOOpAMHATHOU IPSIMOM, HAXOAUTH KOOPIMHATHI TOUKHU.

MIPSIMOIA.

CpaBHeHUE, OKPYTIJICHHE HATypaJIbHbIX
yucen. Apudmerndeckue IeHCTBUS ¢
HaTypajdbHbIMU yucinamu. CBOMCTBA
HYJIS TP CJIO)KEHUW U YMHOKEHUH,
CBOMCTBA €IMHUIBI IPH YMHOKECHUH.
[IepemecTutenbHOE U COYETATENIBHOE
CBOWCTBA CJIOKEHUS U1 YMHOXEHUS,
pacnpeienuTeabHOE CBOMCTBO
YMHOKEHUS.

Jlenutenu U KpaTHbIE YKCIIa,
Pa3yIoKEHUE YUCIIa HA MHOKUTEIN
Jenenne

c ocrarkoM. [IpocTble u cocTaBHbIE Uncha.
[IpuzHaku neauMocTu Ha 2, 5,

10, 3, 9.

Crenenb ¢ HATYPAIBHBIM I1OKA3aTEIIEM.
YucoBble BEIpAXKEHUS; TOPSIOK
neicTBuil. PellieHne TeKCTOBBIX 3aJa4 Ha
Bce apudMeTHueckue IeicTBus,

Ha IBUKEHUE U TIOKYTIKU

HccaenoBarh cBoiicTBa HaTypansHOTO psija, uyucen 0 u 1 mpu
CJIOKEHUH U YMHOXKEHHH.

Hcnonb3oBaTh NPaBUJIO OKPYTJICHUS HATYPATbHBIX YUCEIL.
BeinoHATh apudpMeTrnyeckue 1eHCTBUS C HATypaJbHBIMU YHCIIAMH,
BBIYMCJISTh 3HAUEHUS YMCIIOBBIX BRIPAKEHUN CO CKOOKamMH U 0e3
CKOOOK.

3anuceIBaTh NPOU3BEICHHUE B BUJIE CTCIICHH, YMTATh CTEIICHU,
HCNOJIb30BATH TEPMHUHOJIOTMIO (OCHOBAHNUE, [T0KA3aTeNb), BBIYMCIATH
3HAYEeHHs CTCIICHEN.

BbInoJHATH NPUKUAKY M OLEHKY 3HAYCHHUI YHCIIOBBIX BHIPAYKECHUIM,
NnpesIaratb ¥ NPUMEHATH NPUEMBI IPOBEPKH BHIYHUCIICHUN.
Hcnonb30BaTh NPU BHIYHCICHUAX IIEPEMECTUTEIIBHOE U
COYETATEIILHOE CBOMCTBA CII0KECHUS U YMHOXKEHMSI, PaCIIpeAeIUTEIIbLHOE
CBOMCTBO YMHOKEHUS; (POPMYJIMPOBATH H IPUMEHSATH NIPABHJIA
peoOpa30BaHUs YUCIOBBIX BHIPAXKEHUI HA OCHOBE CBOICTB
apupmeTnueckux neiicteuii. McciieaoBaTh YiCIOBbIE
3aKOHOMEPHOCTH, BBIABUTaTh H 000CHOBBIBATH THIIOTE3bI,
(opmynupoBaTh 00001IeHUsI M BBIBOABI 110 PE3yJIbTaTaM
IIPOBEJEHHOTO UCCIIEIOBAHUS.

®opMyIHpPOBATH ONPeNeJIeHUs JEIUTENS U KPaTHOTO, HA3bIBATh
JIEJINTENN U KpAaTHBIE YHCIIa; PACIIO3HABATD IIPOCTHIE U COCTaBHBIE
yKcia; (popMyIHpPOBATh U NIPUMEHATHh NPU3HAKH JEIMMOCTH Ha 2, 3,
5,9, 10; npuMeHATH AJrOPUTM Pa3JI0KEHUS YUCIIa Ha IPOCThIE
MHO’KHUTEJN; HAXOAUTh OCTATKH OT AEJICHUS U HETIOJIHOE YaCTHOE.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O HATYPAIbHBIX
quciax, NPUBOJUTH NPUMePbI U KOHTPIPUMEPSHL, CTPOUTH
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BbICKA3bIBAHUS U OTPUIIAHUS BBICKa3bIBAHUN O CBOMCTBaX
HATypaJbHBIX YUCE.

KoncrpyupoBath MaTeMaTH4ecKHe NPeIJI0KEHU S

C TIOMOIIIBIO CBSA30K «W», KUJIH», «ECIH. .., TO...».

PemaThb TEKCTOBBIE 3a71a4u apUPMETUIECKUM CIIOCOOOM,
HCMO0Jb30BATH 3aBUCUMOCTH MEXX/Ty BEJIMUUHAMH (CKOPOCTh, BpeMsl,
paccTosiHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb U JIp.): AHAJTU3UPOBATH U
OCMBICJIMBATB TEKCT 3ajjauu, nepegopmMyaupoBaTh yCIOBHE,
U3BJIEKATh HEOOXOMMBIC IaHHbBIC, YCTAHABJIMBATDH 3aBUCHMOCTH
MEXy BEIMYNHAMHU, CTPOUTD JIOTHUYECKYIO IIETIOYKY PACCyKICHUM.
MopenupoBaTrh X0/ pelIeHHs 3aJaud C MOMOIIBIO PUCYHKA, CXEMBI,
TaOJIALBL.

IIpuBoauTH, pa3duparb, OLEHMBATH DPA3JIMYHBIC PEIICHUS, 3aMUCH
pelIeHn TEKCTOBBIX 3a4a4.

Kputnyecku oueHUBATH TOJTYYCHHBIH pE3ylIbTaT, OCYIECTBJSTH
CaMOKOHTPOJIb, ITPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOAUThH
OILLINOKHU.

Pematp 3a1aun ¢ TOMOIIIBIO ITepedopa BCEX BO3MOKHBIX BapUaHTOB.
3HAKOMHUTBCSI ¢ HCTOPHEH pa3BUTHS apUDMETHKH.

Harnsannas

reoMcCTpus.

Jluauu Ha
IUTIOCKOCTH

12

Touka, npsmasi, OTpe30K, Jyd.
JlomaHasl.

W3mepenue ninuHel OTpe3Ka,
METPUYECKUE CAUHULIBI U3MEPEHUS
JUIAHBI.

OKpyXHOCTb U KpYT.

[Ipaktuyeckas pabdora «Iloctpoenue
y30pa U3 OKPYKHOCTEW».

VYrou. [IpssMoii, ocTpslii, Tynou u
pa3BEPHYTHIN YIIBIL.

N3mepenue yrios.

IIpaktnyeckas padora «Iloctpoenue
YTII0B»

PacnozHaBaTh Ha 4epTEKaX, PHUCYHKAX, ONMCBIBATH, MHCIIONIb3Ys
TEPMHMHOJIOTHIO, M  H300paskaTb C  IOMOLIBIO  YEPTEKHBIX
MHCTPYMEHTOB: TOYKY, IpPSAMYIO, OTpPE30K, JIyd, YroJ, JIOMaHylo,
OKpyXXHOCTb. Pacmo3dHaBaTb, NpPHBOAUTH MNpPHUMepPbl O0O0BEKTOB
peasabHOro MHpa, UMEoLUX (opMy HU3ydeHHBIX (UIYp, OLIEHUBATh HUX
nuHelHble pasMmepbl. Mcmoab30BaTh JIMHEHKY W TPAaHCHOPTUP Kak
MHCTPYMEHTHI JUIsl IOCTPOCHUS M U3MEPEHUS: U3MEPSTh JJIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YrOJl, 3aJaHHOU
BEJIMYMHBI; OTKIAAbIBaTh LHUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 3aIaHHOTO pajuyca.

MN300paxkats KoHQUIypalMK TeOMETpHUYECKUX (GUryp M3 OTPE3KOB,
OKpY)KHOCTEH, MX 4YacTell Ha HEIMHOBaHHOM M KieT4yaTtoil Oymare;
npeiarath, OINUCBIBaTH M OOCYXJaTh  CHOCOOBI,  AITOPUTMBI
nocrpoeHus. PacmosHaBaTtb M HM300paskaThb Ha HEIMHOBAHHOW H
KjgeTyaTol Oymare npsMOHM, OCTpbIH, TYNOW, pa3BEPHYTHINH YTJIIbI;
CpaBHUBAThH YIJIbl. BBIYMCIATE [UIMHBI OTPE3KOB, TOMaHbIX.
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ITonnMaTh M MCIOJIBL30BAThH IIPU PELICHUM 33Ja4 3aBUCUMOCTH MEXY
€AVHHULIAMU  METPUYECKOM  CHUCTEMBI  Mep;  3HAKOMUTbCA  C
HEMETPUYECKUMHU CHCTEMaMHU Me€p; BbIpakaTh [UIMHY B pa3jIMYHBIX
€AMHULIAX U3MEPEHHUS.

HccaenoBary ¢urypel W KOHQHUrypalnuu, HUCHOIB3YS UU(DPOBEIE

pecypcesl

OOBIKHOBEHHBIE
npobu

48

HpoO6sb. [IpaBuibHBIC M HETTPABUIIBHBIC
poou.

OcHOBHOE CBOICTBO ApoOH.

CpaBHeHue 1poOeid.

CrnoskeHne 1 BEIYUTaHHE OOBIKHOBEHHBIX
Ipo0ei.

CwmemanHast 1po0b.

YMHOXKEHUE U JeJIEHHE O0BLIKHOBEHHBIX
npoOeit; B3auMHO- 0OpaTHBIE IpOOH.
Pemienne TeKCTOBBIX 3a1a4, COZIEPIKAIINX
poowu.

OcHOBHBIC 33]1a4H Ha JAPOOH.
[Ipumenenne OyKB 115 3aUCH
MaTEeMaTHYECKUX BBIPAKCHUHN 1
MPEUI0KEHU N

MopenupoBath B rpadudeckoii, npegMeTHol popme,

C MMOMOIIBIO0 KOMIIbIOTEPA MOHATHUS U CBOMCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOU IPOOBI0.

Yurtath M 3aNIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE JIPOOH,
npeaaaraTb, 000CHOBBIBATH H 00CYKIATh CIIOCOOBI YIIOPSIOUMBAHUS
TpoOei.

HN306paxkaTb 00bIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPAMHATHOM TIPSIMO; MCMOJIL30BATh KOOPAUHATHYIO TIPSIMYIO IS
CpaBHEHHUS JIpoOei.

DopMyJHPOBATH, 32N CHIBATH ¢ IOMOIIIbI0 OYKB OCHOBHOE CBOMCTBO
O0OBIKHOBEHHOM JIpoOH; MCMOJIL30BATh OCHOBHOE CBOMCTBO APOOH JIJIst
COKpalleHus ApoOelt 1 mpuBeaeHHs IpoOH K HOBOMY 3HAMEHATENIO.
IIpencraBiasiTh cMenIaHHYIO IpOOb B BUJI€ HENPABUILHON U BBIICIATH
LEJIYI0 4acTh YKCIa U3 HEMPABUIBLHOM IpOOH.

BoinoanaTs apudmerudeckue aeiicTBUSA

C OOBIKHOBEHHBIMH APOOSIMU; IPUMEHSATH CBOICTB aapugMeTH4ecKUX
JefcTBUH ISl PAMOHATU3ALMYT

BbIYHCJICHUIA.

BbINoHATH IPUKUJIKY U OLIEHKY Pe3yiIbTaTa BIYMCICHUN; MPeAIaraTbh
U PUMEHSITH TPUEMBI TPOBEPKH BBIUKCICHUM.

IIpoBoauTh HcCIeOBaHUS CBOICTB Ipo0el, OmupasiCh Ha YUCIOBBIC
9KCIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBIO0 KOMITBIOTEPA).

Pacno3naBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 JIpo0sX, MPUBOAUTD IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHULIAHHS BHICKA3bIBAHUM.

Pemath TekCcTOBBIE 3a/1a4H, CO/IepIKaline ApOoOHbIE TaHHbIE, U 3a7a4 Ha
HAX0XkJAEHHE YaCTH LEJIOT0 U 1IeJIOTO MO €ro YaCTH; BBISIBIATD UX
CXO/JICTBA U pa3INyusL.

MopgeaupoBaTh X0/ pelIeHHs 3a/1a4l C TOMOIIBIO PUCYHKA, CXEMBI,

18




TaOJIULIBL.

IIpuBoauTH, pa3déupaTh, OLEHUBATH PA3IUYHBIE PELICHNS,3AITUCH
pELICHNI TEKCTOBBIX 3aad.

Kputnuecku oneHMBaTh NOJYyYEHHBIN pe3yIbTat, 0CYIeCTBIATH
CaMOKOHTPOJIb, IPOBEPsIsl OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAUTH
OLLIMOKH.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apu(DMETHKI

Harnsannas
TEOMETPHSI.
MHOroyroapHUKN

10

MHOrOyroJbpHUKH.

YeThIpEXyrolbHUK, MPSMOYTOJIBHHK,
KBaJ[par.

[Ipaktuueckas padota «IloctpoeHue
MPSIMOYTOJIbHHUKA C 33JJaHHBIMA
CTOpPOHAMH

Ha HEJTMHOBAHHOU Oymare».
TpeyroybHUK.

[Tnomans 1 nepuMeTp NpsSAMOYroJbHUKA
1 MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB, €TUHUIBI U3MEPEHUS
IO IH.

[TepumeTp MHOTOYTOIbHHUKA

OnuckIBaTh, UCNOJIb3YsS TEPMUHOJIOTHIO, H300pa’kaTh C IOMOIIbIO
YepTEXKHBIX HHCTPYMEHTOB U OT PYKH, MOJIeJIMPOBAaTh 13 Oymaru
MHOTOYT'OJIbHUKH.

IIpuBoauThH IpUMEPHI 0OHEKTOB PEAIbHOTO MUPA, UMEIOIIUX GopMy
MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa, TPeyroJbHHKA,
OIICHUBATh UX JINHEHHBIE pa3MephbI.

BoiuncasiTe: nepuMeTp TpeyroyibHUKA, MPSIMOYTOJIbHUKA,
MHOTOYTOJIbHHKA; IUIONab PSMOYTOJIbHUKA, KBajipaTa. U300paxkarh
OCTpOYTOJIbHBIE, IPSIMOYTOJIbHBIE U TYNOYTOJIbHBIE TPEYT OJIbHUKH.
CTtpouTthb Ha HETMHOBAHHOW U KJIETYaTOW Oymare KBaapar u
MPSIMOYTOJIBHUK C 3a/IaHHBIMH JUTMHAMH CTOPOH.

HccaenoBathb CBOICTBA MPSIMOYrOJIbHUKA, KBapaTa MyTEM
SKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHHU S, MOJICTUPOBAHHUS; CPABHUBATH
CBOMCTBA KBajjpaTa 1 MPSMOYTOJIbHHKA.

KoncTpyupoBaTh MaTeMaTHUECKUE MTPEITIOKEHUS

C TIOMOIIBIO CBSI30K «HEKOTOPBIil», «11000i». Pacno3HaBaTh UCTUHHbBIE
U JIO)KHBIE BBICKA3bIBaHUSI O MHOTOYTOJIbHUKAX, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI.

HccnenoBarh 3aBUCUMOCTD IJIOIIAAN KBaIpaTa OT AJUHBI €r0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBAAPATHON CETKH JJISl IOCTPOCHUs (UTYD;
pa30uBaTh MPSIMOYTOJILHUK HA KBAJIPaThl, TPEYTrOJbHUKH; COCTABJISATH
burypsl U3 KBaIpaToB U MPSIMOYTOJIEHUKOB U HAXOAMTH UX IJIOMIAb,
pa30uBaThH PUTypHl HA TPSIMOYTOJILHUKH U KBAAPAThl U HAXOIUTH UX
IO Ib.

Bripa:kaTh BenMUMHY IUIOLIAU B PA3IMYHbIX €IMHUIIAX U3MEPEHUS
METPUUYECKON CUCTEMBI MEP, MOHUMATh 1 UCII0JIb30BATh 3aBUCUMOCTH
MEXy METPUUYECKUMH €IMHUIIAMHU U3MEPEHUS IO H.
3HAKOMHUTBCS C IPUMEpaMu IPUMEHEHUS TJIOMAAN U IEPUMETPA B
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MPAKTUYECKUX CUTYALIHSX.
PemaTtn 3amaun
U3 peajbHOM KU3HU, NPeIaraTb U 00CyKIaTh Pa3IMUHbIE CIIOCOOBI
pelIeHus 3aaa4

Hecstrunbie
apoou

Jecsituunas 3anuch qpooeii. CpaBHEeHUE
JECATUYHBIX APOOCH.

JleiicTBuUs C 1ECATUYHBIMU APOOSMHU.
OxkpyrieHue IeCATUIHBIX TPOoOei.
Pemenne TeKCTOBBIX 3a/1a4, COAEpIKAIINX
npo6u. OCHOBHBIE 33/1a4l Ha ApoOu

IIpencTraBisiTh JECATUUHYIO IpOOb B BUJIE OOBIKHOBEHHOW, YMTATH U
3anMcbIBaTh, CPABHUBATB JICCATHUYHBIE IpO0OH, MpelIaraThb,
000CHOBBIBATH U 00CYKIAaTh CNIOCO0OBI YIOPSAIOUUBAHUS JECITUUHBIX
TIpoOei.

H306paxkath necsaTHuHbIe JPOOH TOUKaMU Ha KOOPAWHATHOM MPSIMOM.
BbISIBJSITH CXO/ICTBA U PAa3JIMYHUs [TPaBUII apu(PMETHUECKUX IeHCTBUN
C HaTypaJbHBIMH YUCIIAMU U IECATUYHBIMU JPOOSIMHU, OOBSICHATH UX.
BbinoaHATL apupmMeTHUecKue NEHCTBUS C JAECATUYHBIMU JpOOSIMH;
BBINOJIHATH MPUKHAKY M OLIEHKY PE3yJIbTaTa BIUMCIICHUI.
IIpumensTs CBONCTBA apupMeTHIECKUuX JIEACTBUN JUIs
palMOHATN3AIMY BEIYUCIICHUM.

IIpuMeHSATH NMPABUJIO OKPYIJIEHUsI JeCATUYHBIX npobeii. [IpoBoanTh
HCCJIeIOBAHMA CBOMCTB JECATUYHBIX JIpOoOeH, ONMpasich Ha YHUCIOBBIE
9KCIIEPUMEHTHI (B TOM YHCIIE

C IOMOILBIO KOMIIBIOTEPA), BBIABUIATh THIIOTE3bI U IPUBOANUTH UX
000CHOBaHUSIL.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 1po0sX, HPUBOJUTH MPUMePbI U KOHTPIIPUMEPHI, CTPOUTh
BBICKA3bIBaHHUA U OTPUIIAHMS BBICKA3bIBaHUN. PemaTs TEKCTOBBIC
3aJa4uu, coeprKallne IpoOHbIe JaHHbIE, U HAa HAX0XKJICHUE YaCTH LIEJI0ro
Y 1IEJIOTO TI0 €0 YaCTH;

BBISAIBJIATH UX CXOJACTBA M PA3JIM4HS.

MopenupoBaTh X0/ pELICHMs 3aJa41 C IOMOLIbIO PUCYHKA, CXEMBI,
tabauubl. [IpuBoaAUTH, pa30MpaTh, OLEHUBATH PA3JINYHbIE PELLICHUS,
3alMCH PEIIECHUH TEKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU YHCIIaAMU B PeaJIbHBIX )KU3HEHHBIX CUTYaIHAX.
KpurHyecku onieHUBATh [I0JIyYE€HHBIN PE3YyIbTAT, OCYIIECTBISATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTh OIINOKH.

3HAKOMHMTBCH ¢ HCTOPHeli pa3BUTHS apu(PMETUKU

Harnannas

MuororpanHuky. M3o00pakeHue

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/Kal0lIeM MHUpe
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reOMETpPHSI.
Tena u puryps B
IIPOCTPAHCTBE

MHOT'OTPaHHUKOB.
Mopenu npoCTpaHCTBEHHBIX TEIL.
[IpsimoyronpHbIi Mapajuienenumnes, Kyo.
Pa3Béprku kyba 1 napasuienenunesa.
[IpaxTrueckas padbora «Pa3BépTka KydOa».
O06béM Kyba, IPAMOYTOJILHOTO
HapajuleenuIe1a

MPSIMOYTOJIBHBIN TIapajlIeenuIie]l, Kyo, MHOTOTPaHHUKH, ONMChIBATD,
HCMOJIB3Ysl TEPMHUHOJIOTHIO, OLIEHHBATD JINHEHHBIC pPa3MepBhl.
[IpuBoANTH PUMEPBI 0OBEKTOB PEATLHOTO MUPA, UMEIOIIUX (OopMy
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO Mapajuieenumnena, Kyoa.
HN300paxkarh Ky0 Ha KJIeT4aTol Oymare.

HccaenoBarhb cBoiicTBa Ky0a, IPSMOYTOJIBHOTO Mapajiesienuresa,
MHOTOI'PaHHUKOB, UCIIOJIb3Yysd MOJienu. PacmosHaBaTh M H300pakaTh
pa3BEPTKHU KyOa u mapasuienenurnena. MoaeaupoBaTh KyO u
napaenenumne u3 OyMaru U Ipounx MaTepHalioB, 0ObACHATH CIOCOD
MoienpoBanus. HaxoquTh n3MepeHus, BBIYHCIATD TUIONIAIb
MIOBEPXHOCTH; 00BEM Ky0a, MPsIMOYTrOJIFHOTO TapajlIeTIeTUIIea;
HCCJIeI0BATh 3aBUCUMOCTh 00BhEMA Kyba OT JUTMHEI €ro pedpa,
BbBIIBUTAaTh U 000CHOBBIBAThH TMIoTe3y.

Hao6ui01aTh 1 NPOBOAMTH AHAJOTHU MEXTy MOHITHSIMU TIJIOMIATH U
00BEMa, IepuMeTpa U II0IaIN MOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKa3bIBAHHSI O MHOTOT paHHHUKAX,
NPUBOIUTH NPUMePbI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTPULIAHUS BHICKA3bIBAHUH.

Pemarts 3agaum u3 peajabHON )KU3HU

[ToBTOpEHME U 10 [ToBTOpEHNE OCHOBHBIX MOHATUN U BolunciasTh 3Hau€HUS BIPAXKEHUM, COJIEpKaIMX HATypaJbHbIE YHCIIA,
00o01eHue METOJIOB Kypca OOBIKHOBEHHBIE U AECATUYHBIE IPOOH, BBHITIOIHATE MpeoOpazoBaHus
5 kJacca, 00001eHIe 3HAHUH qHCe.

Bpi0uparthb criocod cpaBHEHUS YUCEN, BHIUYMCICHHM, IPUMEHSATh
cBoiicTBa apudMeTnyecKuX ACMCTBUIM ISl pallMOHATH3AIUU
BBIYMCIICHUI.
OcyuiecTBASTH CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUI U
CaMOTIPOBEPKY pe3yiabTaTa BHIYUCICHUH.
Pemath 3a1aun U3 peanbHON )XKU3HU, NPUMEHATh MaTeMaTHYeCKHe
3HAHUS JJIs pEelIeHUs 3314 U3 IPYrUX YUeOHBIX MPEAMETOB.
Pemate 3a1a4u pa3HbIMH CIIOCO0aAMH, CPABHUBATD - CIIOCOOBI
penieHus 3a7a4d, BHIOMPATh PAallHOHAJILHBIN C1IOC00

OFBIIEE 170

KOJIMYECTBO

YACOBTIO

[TPOIT'PAMME
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6 KIIACC

HaumenoBanue | KosmuecTBo OcHOBHOE coep:KaHue OcHOBHBIE BU/IbI 1eATeJIbHOCTH 00y4aromXxcsi
paszaesa (TeMbl) 4acoB
Kypca
HarypanbHbie 30 Apudmerndeckne qeHCTBUSL BpinoaHATL apupMeTHyecKHe 1eiicTBUSA C MHOTO3HAYHBIMU
yucia C MHOTO3HAYHBIMHU HaTypaJbHbIMU HaTypaJIbHBIMU YHCJIAMH, HAXOAUTH 3HAYEHUS YUCIIOBBIX BHIPAKECHHI

YUCIIAMH.
UuCIIoBBIC BEIPKCHUS, TTOPSIOK
NIeHCTBUI, UCITOJIB30BaHNE CKOOOK.
OxpyriieHHe HATypaTbHBIX YHCEII.
JlenmuTenu v KpaTHBIC YUCIIa;
HauOOIBIINI OO IEIUTEND U
HaWMEHbIIIee 00IIee KPaTHOE.

He.]'H/IMOCTI) CYMMEI U TIIPOU3BCICHHA.

Jenenne c octatkoM. Perenue
TEKCTOBBIX 3a]1a4

€O CKOOKaMH U 0e3 CKOOOK; BLIYMCJISATD

3HAYEHUs BBIPAXKECHUH, COACPKALIUX CTETICHU.

BpINOTHATL NPUKUAKY U OLEHKY 3HAYEHMI YHCIOBBIX BBIPAKECHUM,
IPUMEHATH NPUEMBI IPOBEPKHU pe3ynbpTaTa. Mcnoab3oBaTs npu
BBIYHCJIECHUSAX [IEPEMECTUTEIIBHOE U COUETATEIBHOE CBOMCTBA
CJI0KEHHUSI 1 YMHOKEHUS, PACTIPEAECIIUTEIBHOE CBOMCTBO YMHOXKEHUS
OTHOCHUTEIILHO CJIO’KEHUS1, CBOWCTBA apU(PMETHUUECKUX JEHCTBUIA.
HccnenoBarhb YnCIOBBIE 3aKOHOMEPHOCTH, IIPOBOIUTH YHCIIOBBIE
JKCIEPUMEHTHI, BbIIBUTaTh H 000CHOBBLIBATH IMIIOTE3bI.
®opMyIHpPOBATh ONpeIeeHHs] EIUTEN U KPaTHOTO, HAauOOJIbIIEr0
o011ero AeaUTeNs U HAaUMEHBIIEro 00IIEero KpaTHoro, MpocToro U
COCTAaBHOTI'0 YMCEJI; UCIIOJIB30BaTh 3TU MIOHATHSA IIPH PEILICHUN 3a]ad.
IIpuMeHATH aJropuTMBbI BBIYMCICHNS HAUOOIBIIETO O0IEro 1eInTels
Y HAUMEHBILIEro 001Iero KpaTHOTO JIByX YMCEl, aITOPUTM Pa3JI0KEHUs
YHCJIa Ha IIPOCTBIE MHOXKHUTEIIN.

HccaenoBarhb yciaoBus aenumMoctu Ha 4 u 6.

HccnenoBatsb, 00Cyx1aTh, GopMyIupoBaTh # 000CHOBBIBATH BBIBO/I O
YETHOCTU CYMMBI, IIPOU3BEACHUS: IBYX YETHBIX YUCEII, ABYX HEUETHBIX
Yyycie, YETHOTO U HEYETHOTO YUCEN.

HccnenoBathb cBOiiCcTBA 1€1MMOCTH CyMMBI U IIPOM3BEICHUS YHACEL.
IIpuBoaMTHL IPUMeEPHI YUCEI C 3alaHHBIMUA CBOWCTBAaMH,
pacno3HaBaTh BEPHbIE U HEBEPHBIE YTBEPIKICHUS

0 CBOMCTBAX YHUCEIl, ONPOBEPraTh HEBEPHBIE YTBEPKIECHUS C IOMOILBIO
KOHTPIIPUMEPOB.

KoncTpyupoBarh MaTeMaTH4YeCKHe NP eIJI0KEHUS

C IIOMOIIBIO CBA30K «H», CUIN», «ECIIH. .., TO... M.

Pemiatp TEKCTOBBIE 3a7a4l, BKIKOYAIOLIUE IOHATHUS ACIUMOCTH,
apuMETHYECKUM CIIOCOO0M, UCII0JIb30BaTh epedop BCEX BO3ZMOXKHBIX
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BAPUAHTOB.

MoaeanpoBaTh X01 peLICHUS 3aJa41 C [IOMOIIbIO PUCYHKA, CXEMBI,
TaOJIULBI.

IIpuBoanTh, pa3déupaTh, OEHUBATH PA3JINYHbIC PELLICHUS, 3aIIUCU
peleHn TEKCTOBBIX 3a4a4.

KpurHyecku oneHMBaTh IOJYYEHHBIN PE3YJIbTAT, HAXOJUTh OIIMOKH,
OCYHIECTBJIATH CAMOKOHTPOJIb, ITIPOBEPSIS OTBET

Ha COOTBETCTBHE YCIOBHUIO

Harnsamnas
reoMeTpusl.
[Ipsimble Ha
IUIOCKOCTH

[IepnenaukynspHbIE TPSIMBIE.
[TapannensHble IpsSMBIE.

Paccrosane mexxay AByMs TOUKaMHU,

OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa
Ha KBaJIpaTHOM CETKe

Pacno3naBaTh Ha yepTexax, pUCyHKax Ciiydau B3aMMHOIO
PaCIoJIOKEHUS ABYX MPSMBIX.

HN300pamxkaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaToi Oymare J1Be nepeceKarouiuecs npsmele,
JIBE€ TIapajuiebHbIe IPSIMbIE, CTPOUTH MPSAMYIO, EPIIEHANKYISIPHYIO
JTAaHHOT.

[IpuBoauTH NpUMepPHI MAPAJIETLHOCTH U NEPIIEHAUKYISIPHOCTH
IpAMBIX B IpocTpaHcTBe. Pacmo3HaBaTh B MHOIOYrOJIbHUKAX
NEepIEHINKYISPHBIE U TapajuleibHble cTOpoHbl. M300paxkaTh
MHOTOYT'OJIbHUKHU C IapajjielIbHbIMU, MEPIEHIUKYISIPHBIMU
CTOPOHAaMH.

HaxoauTth paccTosiHMe MEXIy ABYMs TOUKaMHM, OT TOUYKH 0 IPSAMOH,
JUIMHY ITyTH Ha KBaJPaTHON CETKE, B TOM YHCIIE UCTOb3Ys LU(pOBbIE

pecypchbl

Hpobu
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OOBIKHOBEHHAS IPOOb, OCHOBHOE
CBOWCTBO JpOOH, COKpaIeHHUE TPOOCH.
CpaBHeHUE U YHOPsI0UMBaHUE IpOOEi.
JlecaTnuHbIie IPOOH U METpUUYECKAS
cucremMa Mep.

ApudmMerndeckue IeHCTBUS

¢ OOBIKHOBEHHBIMH U IE€CATUYHBIMU
TpoOsSIMU.

OtHomienue. Jlenenue B JaHHOM
oTHoIIeHHH. MaciiTal, mTponopIHSL.
[TonsTue npoueHra. Beruncinenue
MIPOIIEHTA OT BETUYHUHBI ¥ BETMYUHBI IO
€€ MPOLIEHTY.

CpaBHUBATH U YIOPSIA0YUBATD JIpOoOH, BLIOMPATH CIOCOD
CpaBHEHHsI APOOEii.

IIpencraBiasTh aAecaTu4yHbIe APoOU B BUJIE OOBIKHOBEHHBIX ApoOeh U
OOBIKHOBEHHBIE B BUJIE IECSITHUHBIX, HCNO0JIb30BATh IKBUBAJIEHTHbIE
npeacTaBJieHus APOOHBIX YHCET MPU UX CPABHEHHH, ITPH
BbIuncieHusIX. Mcnonb30BaTh JeCITHUHBIE IpoOU MPU
npeoOpa3oBaHUY BEIHYMH B METPUUYECKOIN CHUCTEME Mep.
BbInoHATHL apuMeTHYecKHe 1elicTBUS C OOBIKHOBEHHBIMH U
JECSITHUHBIMU JIPOOSIMU.

BoiuncasTh 3HaUCHUS BBIPAKEHUM, COJIEpKaINX OOBIKHOBEHHBIE U
JEeCSITHUHBIE TPOOH, BBITIONHATH IPeoOpazoBaHus Apo0eli, BLIOUPATH
€1ocod, NPUMEHATH CBOMCTBA apu(METUIECCKHIX JEHCTBUI IS
palMOHAIM3ALIMU BBIYHCIICHU.
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Penrenne TeKCTOBBIX 3aaa4, COACpKAIUX CocTaBasiTh OTHOILICHUS U nponopuuv, HaXoAuThb

napo6u u npoueHTsl. [IpakTuueckas OTHOILICHUE BEJINYUH, JEIUTh BEJIMYUHY B JAHHOMOTHOLLIEHUH.
pabora «OTHOIIEHNE JJIMHBI OKPYKHOCTH | HaXoauTh 3KCIIepHMeHTAJbHBIM YTEM OTHOLLIEHUE JJIMHBI
K €€ 1uameTpy» OKPYKHOCTH K €€ AuaMerpy.

HNuTepnpernpoBath MaciiTad Kak OTHOIIEHNE BEIMYNH, HAXOAUTH
MacmTa0 1miaHa, KapThl U BBIYUCISATH PACCTOSHUS, UCIIOJB3Ys MacITao.
OO0BACHATH, YTO TAKOE MPOIIEHT, YIIOTPEOIATH 000POTHI peUYH CO
CJIOBOM «ITIPOLIEHT». BhIpamaTh NpOIEHTHI B ApO0sSX U ApoOU B
IPOLIEHTaX, OTHOIIIEHUE JBYX BEJIMYMH B MPOLIEHTaX. BoIuucasaTh
IPOLEHT OT YHCIIa U YUCIIO 110 €ro MPOIEHTY.

OxkpyrasTh 1poOu U IPOLEHTHI, HAXOIUTh MPUOIMIKEHNS YUCET.
Pematp 3aga4m Ha yacTH, IPOLEHTHI, IPOMIOPIIMH, HA HAXOXKACHHE
IpoOu (IpoLeHTa) OT BEIMUMHBI U BETMYHUHBI 110 €€ IpoOH (MIPOLIEHTY),
npoOu (TIpOIIeHTa), KOTOPBIM COCTaBIISIET OJHA BEJIMYUHA OT JAPYTOM.
I[IpuBoanTH, pa3éupaTh, OLEHUBATH PA3IMUHbIEC PELICHUS, 3aITUCH
pELIeHUI TEKCTOBBIX 3a7ady.

N3BaexaTh HHPOpMANUIO U3 TAOIUI U AUATPAMM, UHTEPIIPETUPOBATD
TaOJIMYHbIE JAHHBIE, ONIPEENATh HanOoblllee U HAUMEHbIIee

U3 MPEJICTABICHHBIX TAaHHBIX

Harnsannas 6 OceBas cumMmertpus. LlenTpanbHas Pacno3naBaTthb Ha YepTexax U H300paKEHUAX, H300pakKaTh OT PYKH,
reoMeTpHsl. cummetpust. [loctpoeHre CHMMETPUYHBIX | CTPOUTH C IOMOLIBI0 HHCTPYMEHTOB (DUTYpPY (OTPE30K, JIOMaHYIo,
CummeTtpust ¢buryp. TPEYTrOJbHUK, IPSIMOYTOJIbHUK, OKPYKHOCTH ), CAMMETPUYHYIO JAHHOU

[IpakxTrueckas pabora «Oceas OTHOCHUTEJILHO MPSMOM, TOUKH.

CUMMETPHSI. HaxoauTs npuMepbl CHMMETPUU B OKPYXKAIOIIEM MUPE.

CummeTpusi B IPOCTPAHCTBE MopenupoBathb u3 Oymaru 1Be GUrypbl, CAMMETPHUHBIE OTHOCUTEIHHO

pSMOil; KOHCTPYHPOBATh F€OMETPUUECKUE KOH(DUTYpALIH, UCTIOIb3YS
CBOMCTBO CUMMETPHH, B TOM YHUCIIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB.
HccaenoBarh cBONCTBA M3y4eHHBIX (UTYp, CBSI3aHHBIE C CUMMETPHEH,
UCTIOJIb3YS SKCIIEPUMEHT, HaOIr0IeHIE, MOJICTUPOBAHUE.
O00CcHOBBIBATSH, ONIPOBEPIaTh C IOMOILBIO KOHTPIPUMEPOB
YTBEP)KJICHHS O CHMMETPUH QUTYp

BLIpa)KeHI/IS{ C 6 HpI/IMeHeHI/Ie 6YKB JJIs 3allMCHU Hcnoas3oBarh 6yKBbI JJIAA 0003HaUYCHUS YHUCCII, IIpU 3allUCHU

6YKBaMI/I MaT€MaTHYCCKHUX BBIpa)KeHI/Iﬁ n MAaTeMaTU4YCCKUX YTBep)I(,Z[eHI/II‘;I, COCTaBJIATH 6YKBCHHBIC BBIPpAXKCHUS 11O
Hpe,HJIO)KeHI/Iﬁ. YCJIOBHUIO 3a/1a4H.
EYKBGHHLIG BBIPAXKCHUSA U YN CIIOBBIC HccnenoBaTh HECIOKHBIE YHUCIOBEIE 3aKOHOMCPHOCTH, UCIIOJIb30BAThH
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IIOJICTAHOBKU. byKBEHHBIE PaBEHCTBA,
HAaX0XJCHUE HEU3BECTHOTO KOMIIOHEHTA.
DopMyiibl

OYKBBI JUIl UX 3aIIUCH.

BbIYHCASTH YUCIIOBOE 3HAYCHNE OYKBEHHOTO BBIPAXKCHUS MTPU
3aJJaHHBIX 3HAYEHUSIX OYKB.

3anuchiBaTh GOPMYJIBI: IEPUMETPA U IJIOMIAIU IPSMOYTOJIbHIKA,
KBaJ[paTa; JJIMHBI OKPYXHOCTH, TUIOIIAAN KPYTa; BHINMOJIHATH
BBIYMCJIEHUS TI0 STUM (HOpMyIIam.

CocTaBasaTh (pOPMYJIbl, BEIPAKAOIINE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; II€HA, KOJIUYECTBO,
CTOMMOCTB; IPOU3BOIUTENILHOCTD, BPeMsi, 00bEM PaOOTHI; BBITIOIHATH
BBIUUCIIEHUS 110 3TUM popmynam. HaxoauTh HEU3BECTHBII KOMIIOHEHT
apru(METHYECKOTO JICHCTBUS

Harnapnas 14 YerbIpEXyroIbHUK, TPUMEPBI HN306paxkaTh Ha HETUHOBAHHOM U KJIeTYaTOl OyMare ¢ UCIOIb30BaHUEM
reoMeTpHsl. YeThIPEXYTOJIbHUKOB. [IpsAMOYyronbpHUK, YepTEKHBIX MHCTPYMEHTOB YETHIPEXYTOJIbHUKY C 33/1aHHBIMU
Ourypsl Ha KBaJIpaT: CBOWCTBA CTOPOH, YIJIOB, CBOMCTBaMHU: C NMapaJljieIbHBIMU, IEPIEHIUKYISIPHBIMU, PABHBIMU
IJIOCKOCTH JaroHajie. CTOPOHAMHU, MPSMBIMH YTJIaMU U Jp., paBHOOEAPEHHBIN TPEYT OJIbHHUK.
N3amepenne yrinos. Buapl TpeyronsaukoB. | [lpemarats u 00CyKaaTh croco0bl, aJITOPUTMbI IOCTPOCHHUS.
[Tepumetp MHOTOYTONBHUKA. [LMOIIATH HccaenoBarthb, UCHONB3Ys SKCIIEPUMEHT, HAOIIOICHUE,
¢urypsl. DopmyIbl nepumeTpa u MOJIETUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJIpaTa, pa301BaTh Ha
IJIOLIAH MTPSMOYTOJIbHUKA. TpeyroibHUKH. O00CHOBBIBATH, OIIPOBEPIaTh C IOMOIIIBIO
[TpubmxkénHoe u3mMepeHue mionaIu KOHTPIPUMEPOB YTBEPKICHUSA
¢buryp. 0 MPSIMOYT'OJIbHUKE, KBAJIpaTe, paclno3HABATh BEPHbIC U HEBEPHBIC
[IpaxTuueckas pabora «Ilnomans kpyra» | yTBepxkKAeHUS.
M3mepsaTh ¥ CTPOUTH C IOMOIIBIO TPAHCIIOPTHPA YTIJIBI, B TOM YHCIIE B
MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;PACIIO3HABATH OCTPBIE, IPSIMBIE,
Tynble, pa3BEpHYTHIE yIiibl. Pacmo3HaBath, n300paxaTh
OCTPOYTOJIbHBIN, MPSAMO- YTOJIbHBIN, TYOYTOJIbHBIN, paBHOOCPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJbHUKHU.
BoruucasaTes nepuMerp MHOTOYroJIbHUKA, IO b MHOTOYTIOJIbHUKA
pa30reHreM Ha IPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYPHI, UCIOJIB30BATh
METPUYECKUE €IUHUIIBI U3MEPEHUS JJIMHBI U TIOIIAIH.
Hcnonb3oBarh npulIMKEHHOE H3MEPEHHeE JJIVH U IIJIOIAAEH Ha
KJeT4aToi Oymare, mpuOIMKEHHOE U3MEPEHUE UTMHBI OKPYXHOCTH,
TJIOIIAIU Kpyra
ITonoxwurenpHble 40 Lensle uncna. Moayns uucna, I[IpuBOAUTH NPUMeEPHbI UCIOJIb30BaHMS B PEAIbHON )KU3HU

1 OTPULATCIIbHBIC

TCOMCTPUUICCKAA MHTCPITPECTALIUA MOYJISA.

MOJIOKHUTCJIbHBIX U OTPULATCIIbHBIX YU CCII.
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qucia HucnoBble MPOMEKYTKH. HN300paxkaTth LieTbIe YKCIa, MOJOKUTEIBHBIE U OTPUIATEIbHBIC YUCIIA
[TonoxxutenbHbIE U OTPUIIATETLHBIC TOYKaMH Ha YUCJIOBOU MPSMOM, HCMOJIb30BATh YUCIIOBYIO MPAMYIO JUIs
yucia. CpaBHEHUE TOJIOKUTEIBHBIX U cpaBHeHus uncen. [IpumMeHATH NpaBUIIa CpaBHEHUS, yHOPSA0YUBATH
OTPHUIATEIbHBIX YHCEIL. LEJIbIE YUCIIa; HAXOAUTh MOJIYJIb YHCIIA.
Apudmerndeckne qeHCTBUSL @D opMyJIMPOBATH NPABUJIA BEIYUCICHUS C TIOJIOKUTEIBHBIMU U
C TMOJIOKUTETBHBIMU M OTPUIIATEIIbHBIMU | OTPUIIATEIHLHBIMH YACIAMHU, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
YHCIaMH. BBIPXXCHUM, COJIEPKAITUX IEHCTBHS C MOJIOKUTEIHHBIMH U
Pemrenne TeKCTOBEIX 3a7a4 OTpULATENbHBIMU yncIaMy. [IpuMeHsTh CBOMCTBA CIIOKEHUS U
YMHOEHUS JJI PpeoOpa3oBaHusi CyMM M MPOU3BEICHUM
[Ipencrasnenune [IpsimoyronpHas cucteMa KOopIMHaT Ha O0BbACHATH U WLTIOCTPUPOBATH MOHATHE TIPSIMOYTOJILHON CUCTEMBI
JTAHHBIX IUIOCKOCTH. KOOPJMHAT Ha MJIOCKOCTH, UCIIOJIB30BaTh TEPMHUHOJIOTHIO; CTPOUTH HA
KoopauHaTsl TOUKH Ha TIOCKOCTH, KOOPJAMHATHOMN TJIOCKOCTH TOYKU U (PUTYPHI 1O 33/TAHHBIM
adciucca u OpJrHATA. KOOPJWHATAM, HAXOAMTh KOOPAMHATHI TOUCK.
Cron6uatbie ¥ KPyroBbI€ JHarpaMMBbl. Yurtath cToN04aThIe U KPYrOBBIE TUarpaMMbl; HHTEPIPETHPOBATH
[IpaxTuueckas pabora «IlocTtpoenue JaHHbBIE; CTPOUTH CTOJI04YaThle AuarpaMMbl. Mcnosib3oBaTh
Jarpamm. uH$opMaIUIo0, TPEICTABICHHYIO B Ta0IUIAX, HA IUarpaMMax st
Pemenue TeKCTOBBIX 3a/1a4, COAEPKAIIMX | PEIICHUS TEKCTOBBIX 3a/]1a4 U 3a/1a4 U3 PEaIbHOM KU3HU
JaHHBIC, TIPEJICTABJICHHBIC B TAOIUIAX U
Ha JMarpaMmmax
Harmsanas [IpsiMoyronpHBIN apayuiesenunes, Kyo, Pacno3naBathb Ha yepTexkax, pUCyHKax, ONMUCHIBATH TUPaAMHUY,
reoMeTpus. npu3Ma, MUpaMuia, KOHYC, IUIUH]IP, MpU3MY, HWIMHIP, KOHYC, 11ap, M300paskaTh UX OT PYKH,
durypsl B map u chepa. MO/1eJIMPOBATh U3 OymMaru, IiiacTUINHA, TPOBOJIOKU U 1p. [IpuBOANTH
MPOCTPAHCTBE N3o0pakenne npoCTpaHCTBEHHBIX GUTYD. | MPUMeEPbI 00bEKTOB OKPY)KAIOIIETO MUPa, UMEIOIIUX (OPMBI

ITpumeps! pa3BEPTOK MHOTOTPAHHHKOB,
LWIMHApa U Konyca. [IpakTuyeckas
pabota «Co3manue Mojenein
IPOCTPAHCTBEHHBIX QUTYP».

[TonsiTue 06bEMa; €MHULIBI U3MEPEHUS
00béMa. OOBEM MPSIMOYTOJILHOTO
napaJuiesnenunesna, Kyoa, GopmMmysst
o0béMa

Ha3BaHHBIX TeJl.

Hcnosb30BaTh TEPMHHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE,
BBICOTA, PAJUYC U AUaMeTp, pa3BEépTka. U3yuaTh, Hcnob3ys
9KCIEPUMEHT, HaOJI0ICHNE, U3MEPEHUE, MOJICIUPOBAHUE, B TOM YUCIIE
KOMIIbIOTEPHOE, U ONMUCHIBATH CBOICTBA HAa3BAHHBIX TEJ, BHIABJIATH
CXOACTBA M Pa3IHYMs: MEX1y IUPaAMHUI0N U PU3MOI; MEKIY
WINHAPOM, KOHYCOM U IIapoM.

Pacno3naBaTh pa3BEpTKU Mapauiesenumnesaa, Kyoa, mpusMsl,
NUpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATh JIJaHHbIC TeJa U3
pa3BEPTOK, CO31aBaTh UX MOJIEIH.

Co3aaBaTh MOJeJIU POCTPAHCTBEHHBIX GUTYp (M3 Oymaru, IpoBOJIOKH,
IUIACTHJIMHA U JIP.)
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H3mepsaTs Ha MoaesAX: IMHBI pEOEp MHOTOI'PaHHUKOB, 1UAMETP
mapa.

BeiBoauTh hopmyiry 00bEMa IPSIMOYTrOJIBHOTO MapauleIenuIeaa.
BoruncasaTs no popmysiam: 00bEM IpsIMOYrOJILHOTO
napajuiesenunena, Kyoa; ucroJib30BaTh €AMHULIBI U3MEPEHUsl 00bEMA;
BBIYHMCJIATH 00BbEMBI TEJI, COCTABIICHHBIX M3 KyOOB, TapaIIJICIICITHIICIOB;
pemaTh 3a/1a4M C peaIbHBIMU JAHHBIMU

IToBTOpEHNME, 20 [ToBTOpEHNE OCHOBHBIX MOHATUI U BoryuciasaTs 3Ha4eHUS BBIPAKECHUN, COIEPKAIIMX HATypalbHbIE, LIETbIE,

o00o01enue, METO/JIOB KYpCOB 5 1 6 KJIacCOB, MOJIOKUTEIBHBIE i OTPUIIATEIBHBIE YHCIIa, OOBIKHOBEHHBIE U

CUCTEMAaTHU3aLMs 0000111eHNe U cUCTeMAaTU3alus 3HaHU| JECSITUUHBIE JPOOU, BHIIOIHATH MPeoOpa30BaHUs YUCEI U BbIPAKECHHH.
Bb10upaTh c1ocod cpaBHEHUS Yncell, BBIYUCICHNH, TPUMEHATh
CBOMCTBA apU(PMETHICCKUX NCUCTBUH I pallMOHATIU3AIINN
BBIYMCIICHUH. PemiaTh 3a1a4u U3 peasbHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKue 3HAHMSA JUTsl pellieHus 3a7a4 U3 JPYTrux NpeMeETOB.
PemaTe 3a1a4u pa3sHbIMH CII0CO0aMH, CPABHMBATh, BLIOMPATH
CIoco0bI PEUICHUS 3a/1auu.
OcymecTBIsITh CAMOKOHTPOJIb BBITIOJHIEMBIX IEUCTBUM U
CaMOIIPOBEPKY PE3yIbTaTa BBIYMCICHUN

OBILEE 170

KOJIMYECTBO

YACOBIIO

ITPOI'PAMME
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIBHAS 3AIIMCKA

AunreOpa sIBISIETCS OJHUM U3 OTOPHBIX KypCOB OCHOBHOTO 0O0IIero oOpa3oBaHUs: OHA 00eCIeunBaeT
HU3YUCHUC APYTUX AUCHUIIIMH, KaK €CTCCTBCHHO-HAYYHOI'O0, TAK MU T'YMAaHUTAPHOI'0 LHKIIOB, €€ OCBOCHUEC
HEOO0XOAMMO ISl TIPOJIOJDKEHUST 00pa30BaHusl ' B MOBCETHEBHOM ku3HH. Pa3Burne y oOydaroniuxcs
HAayYHBIX  TPEJICTABICHUN O TPOUCXOXKICHHH W CYIIHOCTH anreOpanveckux aOCTpaKmuid, crocode
OTPKEHUS MaTEMaTUYeCKOM HAayKOW SBJIEHWH M TIPOLIECCOB B TMPUPOAE H OOIIecTBE, pPOIH
MaTeMaTH4YeCKOTO MOJICTUPOBAHUS B HAYYHOM IO3HAHUM W B MPAKTUKE CHOCOOCTBYET (OPMHUPOBAHHUIO
HAayYHOTO MHPOBO33PCHHUA M KaAUCCTB MBIINJICHHAA, H€O6XOI[I/IMI>IX IJid agantTaiguk B COBPEMCHHOM
uudpoBom obmecTBe. M3ydenune anreOpbl oOecrieuMBaeT pa3BUTHE YMEHHUS HaONIOAaTh, CpPaBHUBATh,
HaxOoJWTb 3aKOHOMECPHOCTH, Tp€6y€T KPUTHUYHOCTU MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTHPOBAHHO
000CHOBBIBAaTh CBOM JICHCTBUS M BBIBOJBI, (OPMYIUpOBaTh yTBEepxkAcHUA. OcBOeHHE Kypca anreOpbl
oOecrieynBaeT Pa3BUTHUEC JIOTUYCCKOTO MBIIIJICHUA 06yqa}0m1/1x051: OHM HCHOJB3YIOT JIACAYKTHUBHBIC U
MHIYKTUBHBIE pacCyXJeHUs, 0000IleHne U KOHKpETU3aluio, abcTparupoBaHue W aHajoruto. OOyueHue
anreOpe MpennoyiaraeT 3HAYUTEIbHBIH 00BEM CAMOCTOSTEIFHOW NESTEIFHOCTH OOYYAIOMIUXCS, TOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 33134 SIBIISIETCS pealTu3alfell eaTeTbHOCTHOTO MPUHITUITA 00yYeHHUS.

B cTpyktype mporpammel ydeOHOTO Kypca «AnredOpa» Uil OCHOBHOTO 0O0Imero oOpa3oBaHHs
OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOJMUECKUE JIMHHU:

«Ywcna v BEIYACICHUS», «ANre0pandecKre BEIpKEHHs», «Y paBHEHUS 1 HEPABEHCTBAY,

«Dyakuny. Kaxmas W3 3TUX COJepKaTeTbHO-METOIUYCCKUX JIMHUH pa3BUBACTCS Ha MPOTHKECHUH
TpEX JIET U3yueHUsl Kypca, B3auMOJEUCTBYs C APYTMMHU €ro JIMHUSAMHU. B xone u3ydyeHus yueOHOro Kypca
o0yyarouuMcsl IPUXOJUTCS JIOTHYECKH PacCyX/aTh, UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B
CBS3M C OSTHUM B IMporpammy ydeOHOro Kypca «Auredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbBIE BO BCEX OCHOBHBIX pa3efaXx MaTeMaTH4ecKoro oOpa3oBaHUSI M CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYyYalONIMMUCS OCHOB YHHBEPCAJbHOTO MaTeMaThyeckoro s3bika. ConepkaTenbHON U
CTPYKTYPHOI 0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTErpPUPOBAaHHBIN XapakTep.

Conepxxanne MHUM «YHcma W BBIYMCICHHS CIY)KUT OCHOBOM JUIsl JAJIbHEHIIEr0 H3y4YEHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYAIOIINXCS JOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BAThCSl AITOPUTMAMU, a TaKKe NPUOOPETEHHIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX IS
MOBCETHEBHOM KU3HU. Pa3BUTHE MOHATUS O 4YHUCIE HAa YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
CBSA3aHO C PpALMOHAIBHBIMM U HUPPALUOHAIBHBIMH 4YHCIaMU, (OPMUPOBAHUEM MPEACTABICHUN O
NEUCTBUTENILHOM 4YHCJIe. 3aBepllieHHe OCBOCHHS YHCIOBOM JIMHHUM OTHECEHO K CpeJHeMy o0lemMy
00pazoBaHMIO.

Copepxanue IBYyX aiareOpandeckux IUHUNH — «ANreOpandeckue BBIPAKEHUS» U «YPaBHEHHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIMXCS MAaTEeMAaTHUYECKOTO anmnapara, He00X0AUMOTo
JUIS peLIeHUs 3a7ja4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a71ad. Ha ypoBHe
OCHOBHOTO 00111ero o0pa3oBaHusl yueOHBI MaTepuasl TPYNIUPYETCS BOKPYr PAIlMOHATBHBIX BBIPAKEHUU.
Anrebpa NeMOHCTPUpPYET 3HAUYEHUE MATEMATUKH KaK S3bIKa Ui MOCTPOEHHUS MAaTeMAaTHUYECKUX MOJIENEH,
OTHCaHUs MPOIIECCOB U SBICHUM peaibHOro Mupa. B 3amaun oOyueHus anreOpe BXOAIT TaKkKe JalbHEUIIee
pa3BHUTHE AITOPUTMUYECKOTO MBIIITIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, /ISl OCBOSHHS Kypca HH(OPMATUKH, U
OBIIQJICHHE HaBBIKAMU JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHre CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaKeHUS, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Cogepxannie (GyHKIMOHATBHO-TpaQUYECKON JIMHUM HAIEIeHO Ha TMONydyeHUue OOydJaroluMucs
3HAHMM O (QYHKIUSAX KaK BaKHEWIIEH MaTreMaTH4eCKOW MOJEeNu s OINUCAHUS WU UCCIIEJOBAHHS
pa3sHOOOpa3HbIX MPOIECCOB W SIBIEHWH B TNpHupoje MU obmecTBe. M3ydyeHue Mmartepuasia crocoOCTBYeT
Pa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIOJb30BaTh pAa3IUYHBIE BBIPA3UTEIbHBIC CPEACTBA  SI3bIKA
MaTeMaTHKH — CIIOBECHbBIE, CHMBOJIMYECKHUE, Tpadudeckre, BHOCHT BKIaa B (JOPMUPOBAHUE MPECTABICHUN
O POJIM MAaTEeMATHUKU B Pa3BUTUU IIUBWIN3AINU U KyJIbTYPHI.

CornacHo yueOHOMY MIaHy B 7—9 Kilaccax u3ydaercsi yueOHBIH Kypc «Anredpay, KOTOPBIA BKIIOYAET
CIIEyIOIINe OCHOBHBIE pasfenbl colepkaHusi: «Yucma ©  BBIYUCICHUSY, «Anrebpanyeckue

BBIPAKCHUA», «ypaBHeHI/IH U HCPABCHCTBA», (((I)YHKI_II/II/I».
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Oo6mee YUCIO  YacoB, PEKOMEHJIOBAaHHBIX JUIT  W3y4eHUs ~ y4eOHOro  Kypca
«Anredpa», — 306 ygacoB: B 7 kiacce — 102 gaca (3 uaca B Hemeno), B 8 kimacce — 102 vaca (3 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B HeZleno).

COILEPX XAHUE OBYUEHUA 7 KIIACC

Yucsia 1 BbIYHCTIEHUSA

JlpoOu 0OBIKHOBEHHBIE U ACCATHYHBIC, TIEPEX01 OT 0HOU (GopMel 3ammcu apodeit k npyroil. [lonsTue
palMOHABFHOTO YHCTIA, 3allCh, CPAaBHEHHE, YNOPSJIOYMBAHWE PALMOHAIBHBIX YHCel. Apudmernueckue
JEUCTBUS C pallMOHaIbHBIMU YnciaamMu. Pemenne 3a1au U3 peanbHON IPAaKTUKU Ha YacTH, Ha APOOu.

CreneHbp ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpenesieHHe, MpeoOpa3oBaHWE BBIPAKEHUH Ha OCHOBE
onpejeNieHus], 3anuch O0abIIKUX yucen. [IpoueHTsl, 3anmuch MPOLEHTOB B BHUAE ApoOUM M ApodU B BHUIE
MPOLIEHTOB. Tpy OCHOBHBIE 337]a4 Ha MPOLIEHTHI, PellIEHUE 3a/]a4 U3 PeabHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3/I0KEHNE HA MHOYKUTEIN HATYPAJIbHBIX YHUCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsIMasi U 0OpaTHasi MPONOPLUOHATIBHOCTH.

AuireOpanyvecKue BbIpaKeHUsl

[TepemenHbIe, YMCIOBOE 3HAYEHUE BBIPAKEHUS C TIepeMeHHOM. J[omycTUMble 3HAUCHHS TIEPEMEHHBIX.
[IpencraBineHne 3aBUCUMOCTH MEXIY BeIWYMHAMU B Buie (opmynsl. Berumcinenus mo ¢opmynnam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPAaXKEHHM, TOXKIECTBEHHO PABHBIE BBIpaKEHUs, MpaBHiia MpeoOpa3oBaHUs
CYMM M TIPOM3BECHUH, MpaBHJia PACKPBITHS CKOOOK M MPUBEICHUS MOJOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM IMOKA3aTEJIEM.

OpnHounensl u MHorowieHbl. CreneHb MHorowieHa. CroxeHWe, BbIYMTAHUE, YMHOXKEHHUE
MHOTOWIEHOB. DOPMYIBI COKpPAIIEHHOTO YMHOXEHHS: KBaJIpaT CyMMbl U KBajapaT pasHocTh. Dopmyna
pPa3HOCTH KBaJpaToB. Pa3noxeHHe MHOTOWIEHOB Ha MHOXKMTEIU.

YpaBHeHNsl U HEPaBeHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IIpaBuiia MpeoOpa3oBaHUs ypaBHEHHUsI, PABHOCUILHOCTD YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCJIO KOpPHEW JIMHEHMHOTO YypaBHEHUS, PpEIICHUE
JIMHENHbIX ypaBHeHUU. COCTaBlICHME ypaBHEHHUM MO YCIOBHIO 3a1ayu. PelleHue TEeKCTOBBIX 3a7ad C
MOMOIIBbIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cucrema IByX JUHEHHBIX YpaBHEHUU C
IByMsI TepeMEeHHbIMU. Perienuwe cucteM ypaBHEHHMIl crmocoOoM mojicTaHOBKH. [lpumepsl pemieHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Toukum Ha npsMoi. YucinoBble npoMexyTku. PaccrosHue Mexay ABYMs TOYKaMU
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyromnpHas cuctema koopaunat, ocu OX u Oy. Abcuucca U oOpArHATAa TOYKA HA KOOPAMHATHOM
mwiockoctu. I[lpumepsr rpadukoB, 3agaHHbIX (opmynamu. UteHue rpaduKoB peagbHBIX 3aBHCHMOCTEN.
[Tonstue ¢ynkuuu. I'paduk ynkuuu. CpoiictBa dynkuuit. Jlunelinas ¢ynkuus, e€ rpadux. I'paduk
byukimu y = |x|. [padudeckoe perieHre THHEHHBIX YPaBHEHUI M CUCTEM JTMHEHHBIX YPABHEHUH.

8KJIACC

Yucua 1 BBIYUCTICHUS

KBagpatHslit kopeHb u3 uucna. Ilonstue 06 uppanuoHaibHOM uucie. JlecsTHuHbIe MPUOIMKEHUS
uppalMoHaIbHBIX uucesl. CBoHCTBa apu(pMETHUYECKUX KBaJpaTHbIX KOpHEH U UX MNpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. J{eficTBUTENbHBIE YHCIIA.

Crenens ¢ 1enbIM NokasareneM u e€ cBoiicTBa. CTaHgapTHas 3alKch YKCia.

Aure0pandeckue BbIPaKeHUS

KBagpaTHblil TpEXuiieH, pa3lioKEHUE KBAJpaTHOTO TpPEXWIeHAa Ha MHOXUTeNnu. AnreOpandeckas
npoOb. OCHOBHOE CBOMCTBO anredpanueckoit 1podu. CroxxeHue,

BbIUMTaHHE, YMHOXCEHHE, JeJIeHHue anredpanyeckux apooOeld. PannoHanmbHble BBIpaXEHHS U UX
npeobpa3oBaHue.
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YpaBHeHusi 1 HepaBeHCTBA

KBangpatHoe ypaBHEHue, ¢opmyna KOpHEHl KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHUH, CBOASALIMXCS K IMHEMHBIM U KBagpaTHbIM. [IpocTeiine ApoOHO-paliioHaIbHbIE YPAaBHEHMUS.

I'paduueckas uHTEpHIpEeTALlUsl YPaBHEHUI C IBYMS MEPEMEHHBIMH U CHCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEpeMEHHBIMU. [Ipumepbl peleHus CUCTEM HEJTMHENHBIX YPAaBHEHUH € ABYMS IEPEMEHHBIMU.

Pemrenne TekCcTOBBIX 33124 aNreOpandecKuM CrocoOOM.

UucnoBsle HepaBeHCTBA M MX CBOWcCTBAa. HepaBeHCTBO ¢ OJHON IepeMeHHOM. PaBHOCWIBHOCTB
HepaBeHCTB. JIuHeliHble HepaBeHCTBA ¢ OJHOW mepeMeHHOW. CucTeMbl JIMHEHHBIX HEPAaBEHCTB C OJHOMI
IIEPEMEHHOM.

DyHKUMA

[Monsitne ¢ynkuu. OOnacTh ONpeneneHuss U MHOXKECTBO 3HAYCHHH (DyHKIUH.

CriocoObl 3a1aHust QYHKITHA.

I'paduk ¢ynkuuu. Urenue cBoiictB ¢yHkuu no e€ rpaduky. Ilpumepsl rpadpukxoB ¢GyHKIMH,
OTPAKAIOIINX PEATBHBIE ITPOLIECCHI.

OYHKIMH, OMHUCHIBAIONIME NPSIMYI0 W OOpaTHYIO MPONOPLHUOHAIbHBIE 3aBUCUMOCTH, HUX TpadUKH.
Oyrkmun Y = X%,y = X3, y =Vx, y=|x|. ['paduueckoe pelenye ypaBHEHHIT ¥ CUCTEM YPaBHEHHIL.

9KJIACC

Yucaa 1 BbIYMCICHUS

PanmonaneHpie uncna, WpparMoHAIbHBIC YHCIIA, KOHEYHBIE W OCCKOHEYHBIC ICCATUYHBIC IPOOH.
MHOXECTBO JEHCTBUTEIBHBIX YHCEIN, JCUCTBUTEIbHBIE YWCIa KaK OECKOHEYHBIE NECATUYHBIC IpOOH.
B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY MHOXECTBOM JIEHCTBHUTEIBHBIX YHCENT U KOOPIMHATHOM
MPSIMOM.

CpaBHeHne JIEWCTBUTEIIbHBIX 4uCed, apudMeTHUIECKHe JNEUCTBUSL C
JNENCTBUTEIBHBIMU YUCIIAMH.

Pa3smepbl  OOBEKTOB  OKpYKalolero  MHpa,  JUIMTEIBHOCTH  IPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BETUYMHBI, TOUHOCTh NpubmmkeHus. OxpyriaeHue uucen. [lpuxuaka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUH.

YpaBHeHNs1 U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOIAIIMXCS K JMHEHHbIM. KBaapatHoe ypaBHEHUE.
Pewrenne ypaBHEHHMI, CBOIAIIMXCA K KBaJApaTHBIM.

bukBagpatHoe ypaBHeHue. Ilpumepbl penieHus ypaBHEHMH TpeTbel M 4YETBEPTOM cTemneHen
pa3IoKEHUEM Ha MHOKHTEIIH.

Pemenue npo6GHO-paliioHaTbHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1au alre0panyeckuM METOJIOM.

VYpaBHeHHe ¢ IByMs NEpEeMEHHbBIMU M ero rpaduk. Permenue cucrem ABYX JHMHEHHBIX YpaBHEHUM C
JBYMs IEpEMEHHBIMU. Pelenne cuctem IByX ypaBHEHMI, OJTHO U3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOi
crenienu. [ paduyeckas MHTepIIpeTaLns CUCTEMbl YPAaBHEHHH ¢ TBYMSI IEPEMEHHBIMU.

Pemenne TekcToBBIX 3aa4 anrebpanueckuM cnocodoM. UncnoBbie HEPaBEHCTBA U MX CBOMCTBA.

Penrenne nuHENHHBIX HEPAaBEHCTB C OJHOM IepeMEHHOU. PelieHune cucrteM JTMHEHHBIX HEPABEHCTB C
onHoil mepeMeHHo#l. KBanparHele HepaBeHcTBa. ['padumyeckas uHTEprpeTanuss HEPAaBEHCTB U CHCTEM
HEPaBEHCTB C JIByMs IEPEMEHHBIMU.

DyHKUMA

KBanparuunas pynkuus, e€ rpaduk u coiicta. [Tlapaboa, KoopAMHATHI BEPIINHBI TapadOIIbl, OCh
CUMMETPUHU NTapabOJIbI.

y * -
I'pabuxn  dyskumit: y = £x, y= Ax+b, y= , y= x°,y=x, y = |,
X

U UX CBOKCTBA.

YucsioBbIE MOCTEA0BATEILHOCTH U IPOrPeCcCUm

[ToHsiTHE YMCTOBOM MOCIEIOBATENFHOCTU. 3a/IaHUE TTOCIIEOBATENFHOCTH PEKYPPEHTHOH popmynnoi u
dbopmMyIoit N-ro dneHa.

Apudmernueckas u TeoMeTpuyeckas mporpeccuu. Dopmynsl N-ro uieHa apudMeTndecko u
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F€OMETPUYECKOU NTPOrPECCUi, CYMMBI IIEPBBIX N WICHOB.
N300pakenue 4ieHoB apu(pMETUIECKOH M F€OMETPUYECKOH MPOrpeccuii TOUKaMu Ha KOOPAMHATHOMN
IJI0CKOCTH. JIMHEHHBIN U 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOT0 Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yucia v BBIYUCICHUA

BbIMonHATE, coyeTast yCTHBIC U MUCbMEHHBIE TPUEMBI, apu(METHIECKIE ACHCTBHS C PAlMOHATBHBIMA
YK CJIaMU.

Haxonuth 3Ha4yeHHs] YKCIOBBIX BBIPAKEHUH, NPUMEHATH pa3HOOOpasHbIE CIOCOObI U MPUEMBI
BBIYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUI, COIEPIKALUX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTe OT oAHOM (hOpMBI 3amMcH yucen K Apyroi (mpeoOpa3oBbIBaTh JECATHUHYIO JIpOOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO POOB).

CpaBHUBATh U YIOPSAI0UMBAThH pallMOHaIbHbIE yicha. OKpYIsATh YKca.

BbINOJHATE NPUKUIKY U OLIEHKY pe3ysIbTaTa BBIYUCIECHUN, OLIEHKY 3HAYEHUI YUCIIOBBIX BBIPAKEHUH.
BoInosiHATE AeMCTBUS CO CTENEHSIMU C HATYpalbHBIMU MTOKA3aTENIMU.

[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTEIN HATYPaJbHBIX YHCEIL.

Pemarh  mpakTHMKO-OPHUEHTHPOBAHHbIE  3aJauyd,  CBSI3aHHbIE C  OTHOIICHHEM  BEJIHUYHH,
MIPOMOPLIMOHAIBHOCTIO BEJIMYMH, MPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTAThl PEIICHUs 3a/1ad C YYETOM
OTpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMbIX OOBEKTOB.

AuireOpanyecKkue BbIpaKeHHU s

Hcnonb3oBath anreOpanvyeckyr0o TEPMUHOJOTMIO U CHMBOJUKY, HpPHUMEHSITh €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepHaa.

Haxoauth 3HaueHns OyKBEHHBIX BHIPAKEHUN IIPU 3aJaHHBIX 3HAUCHUAX MEPEMEHHbIX.

BoimonHsaTe npeoOpa3zoBaHus LIEJIOT0 BbIPaKEHHsI B MHOTOUJIEH MPUBEACHUEM MOJOOHBIX ClIaraeMblx,
PAacCKpBITHEM CKOOOK.

BbInoyHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOrO4jieHa Ha MHOTOYIEH, IPUMEHSTh
(dbopMyIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKeHHEe MHOTOWICHOB Ha MHOXKHMTEJIH C MMOMOUIBIO BBIHECEHUS 32 CKOOKU OO0IIIero
MHO>KHTEJIS, TPYIIUPOBKH CIIAaraeMbIX, MpuMeHeHHs (OpMYJ COKPaIEHHOTO YMHOXKEHHUSI.

[IpumensaTs npeoOpa3zoBaHHs MHOTOWICHOB Ui pELICHUS pPa3IMYHBIX 3a7ad M3 MaTeMaTHUKH,
CMEXHBIX IIPEMETOB, U3 peaTbHOU MPAKTUKH.

Hcnonb3oBath CBOICTBa cTerneHen c HATYpaJbHBIMU MOKa3aTesIMi  JUIs
peoOpa3oBaHUsl BEIPAKEHUI.

YpaBHeHns 1 HEPAaBEHCTBA

Pematp nuHeliHbIe ypaBHEHHS C OJHOM MEpEMEHHOM, MPUMEHsS MpaBuHia Mepexoja OT HCXOIHOTO
ypaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TogOupars mnpumepbl Mmap 4HCEN, SBIAIOIMIUXCS pEHICHHEM JUHEHMHOTO YpaBHEHUS C JBYMs
MIePEeMEHHBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C JABYMS IE€PEMEHHBIMHU,
M0JIb3YACh TpaMKOM, IPUBOANUTH MPUMEPHI PELIEHUS] YpaBHEHUS.

Pemate cuctembl IBYX IMHEHHBIX YpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU, B TOM YHCIIE T'padHUECKU.

CocraBisTh U pemarh JUHEWHOE ypaBHEHUE WA CUCTEMY JIMHEWHBIX YPAaBHEHUN 10 YCIOBHIO 33Ja4H,
MHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M MTOJYYE€HHBIN pe3yJbTarT.

DyHKUMA

N300paxaTh Ha KOOPAWHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpAMHATAM, JY4H,
OTpE3KH, WHTEPBAJbl, 3alMCHIBATH YHUCIOBBIE MPOMEKYTKU Ha alreOpanyeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAWHATaM, CTPOUTH TpaduKku
TUHEUHBIX QyHKIMH. CTpouTh rpaduk GyHKIuu y = |x|.
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OnwuceiBaTh ¢ TOMOILIBI0 (PYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEJIWYHMHAMU: CKOPOCTH, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENIBHOCTD, BpEMS, 00bEM pabOTHI.

HaxonuTh 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumaTte Tpaduueckuii cnoco0® MpeACTaBlICHUs M aHanu3a HH(OpManuM, W3BIEKaTh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI IPOrpaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus: B 8 Kjacce:

Yucia v BBIYUCICHUA

Hcnonp30BaTe HadajabHbIE MPEICTABICHUS O MHOKECTBE ACHCTBUTENBHBIX YMCEN JUISl CPABHEHMS,
OKpPYTJICHUS U BBIYUCIIEHUH, N300pakaTh AEUCTBUTEIbHBIC YHCIA TOYKAMU Ha KOOPAUHATHON IIPSIMOM.

[IpumeHsATh MOHATHE apUPMETHUECKOTO KBAJPAaTHOTO KOpHS, HAXOOUTh KBaJpaTHbIE KOPHHU,
UCIOJIb3YSl MPH HEOOXOIUMOCTH KAJIbKYJISTOP, BBINOJHATH MpPEoOpa3oBaHUs BBIPAKEHUN, COAEpIKaLIUX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOJIBIIMX M MAJIbIX YHUCEN C MOMOIBIO AECATUYHBIX Jpo0eil u creneHel yucna
10.

Auredpanyeckue BbIpaKeHUs!

[IpyMeHATh MOHATHE CTENEHHU C LIETIbIM IIOKA3aTeNEM, BBINOIHATH IPE0Opa30BaHus BEIPAXKEHUH,
COJIEpXKalIUX CTEIIEHH C LEJIbIM MOKa3aTeeM.

Boimonsste TOKJIECTBEHHbIE npeoOpa3oBaHus paloHaIbHBIX BBIpaKEHUH Ha
OCHOBE IIPaBWJI ACWCTBUI HaJ MHOTOWIEHAMH U aNre0pandecKuMu ApoOsSIMU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3zoBaHus BbIpaXEHU I JUIL  pellieHus  pasM4YHbIX  3ajady U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTHUKU.

YpaBHeHNs] U HEPABEHCTBA

Pemrate smHeElHBIE, KBaJpaTHBIE YPaBHEHHS W pPAlMOHAIBHBIC YpPAaBHEHMS, CBOJAIINECS K HUM,
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh MpOCTEHIINE UCCACAOBAHUS YPABHEHUH M CHUCTEM YpPAaBHEHHH, B TOM YHCIE C
MpUMEHEHHEM TpaQHUuecKux NpeAcTaBlIeHUN (ycTaHaBIMBaTh, HMEET JIM YpaBHEHUWE WM CHCTEMa
YpaBHEHUH peIlIeHus, €CIIU UMEET, TO CKOJIbKO, U ITpoYee).

[lepexonuTe OT ciloBecHOW (GOPMYIMPOBKH 3aqaud K e€ aiareOpanvyeckoil MOJenu C MOMOIIbIO
COCTaBJICHUSl YPABHEHUS WJIM CHUCTEMbl YPABHEHUW, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYEeHHBIA pe3ynbTar.

[IpuMeHATh CBOWCTBA YHUCIIOBBIX HEPAaBEHCTB [UIsl CpPAaBHEHMs, OLIEHKH, pelaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHONM M HX CHUCTEMBI, JaBaThb IpaUUECKyl0 HLIIIOCTPALUI0O MHOXKECTBA
peuIeHui HepaBEHCTBA, CUCTEMbBl HEPABEHCTB.

DyHKUMU

[lonumath W WUCHOJIB30BaTh (YHKUMOHANbHBIE TMOHSATHS U S3bIK (TEPMUHBI, CHMBOJHYECKHE
0003HaYeHHUs), OTMPEACIATh 3HaUeHUE (DYHKIMH 1O 3HAYCHUIO apTyMEHTa, OMpPENeNsITh CBOMCTBA (PYHKIIUU
o e€ rpaduxy.

Crtpouts rpaduku 37eMeHTapHBIX QYHKIINI BUIA:

y= ,y=x% y=x%y= Vx, y = |x|, onuchIBaTh CBONCTBA YKCIOBON (DYHKIMU

x
1o e€ rpauky.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS IPOTPaMMBbI Y4eOHOTO Kypca K KOHITy oOyueHus: B 9 KJjiacce:

Yucia 1 BbIYMCIEHUS

CpaBHMBATh U YHIOPSAI0YMBATH PALIMOHATIBHBIE U UPPALMOHATIbHBIE YU CIIA.

BrimonHsATe apudmeTHdeckue NeHCTBUS ¢ pallMOHATHHBIMU YUCIIAMH, COYETasl YCTHBIE U MUCHhMEHHBIE
MPUEMBI, BBIIOJIHATH BBIYUCIEHUS C UPPALUOHAIBHBIMU YU CIIAMHU.

HaxomuTpe 3HaueHUs1 CTENEHEW C LENBIMU NOKA3ATENIMU U KOPHEW, BBIYUCIIATh 3HAYEHHS YUCIOBBIX
BBIPAXKCHUM.

OKpyrisiTb JIE€WCTBUTENbHBIE YKCIA, BBIIOJHITh NPUKUIKY PE3YJbTaTa BBIYUCICHUM, OLEHKY
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YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHs U HEPABEHCTBA

Pemares nuHeiHbIe M KBaJpaTHbIC YPAaBHEHHS, YPAaBHEHHUs, CBOISIINECS K HUM, MIPOCTeHIIe ApOOHO-
paLOHAIbHBIE YPABHEHUS.

Pemrats cuctemsl ByX JIMHEMHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHCHUH, B
KOTOPBIX OJIHO YPaBHEHHE HE SIBISACTCS JIMHEHHBIM.

Pemarps TekcroBble 3ahauu anreOpanyeckuM CHocoOOM € MOMOILBIO COCTaBICHHUS YpaBHEHHUS WU
CUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTe NpOCTEHIIME HCCICAOBAaHUS YPABHEHUHM M CHCTEM YPAaBHEHMM, B TOM 4YHUCIE C
IIPUMEHEHUEM Tpa@UuecKux MpeICcTaBiIeHU (ycTaHaBIUMBaTh, HMEET JIM YpaBHEHHE WM CUCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pemarps nuHeilHbIe HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaTh pEIlIEHHWE HEPaBEHCTB Ha
YHUCIIOBOW MPSMOM, 3alMChIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemrate cuctemMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYANOIIHE KBAJpaTHOE
HEpaBEHCTBO, M300pa)kaTh pPEIICHNE CUCTEMbl HEPABEHCTB HAa YHMCIIOBOW NPSMOM, 3alKChIBAaTh PEILIEHUE C
IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IIPH PEILIEHUH PA3JIMYHBIX 3a/1a4.

DOyHKIMU

PacrioznaBate byHKIMH H3y4EHHBIX BH/JIOB. IToka3biBaTh CXeMaTH4YECKU
pacrioyio)keHue Ha KOOPJMHATHOW IUIOCKOCTH TpapuKoB (QYHKIUH BUma: Yy = £X,

5, y=x, y=|x| B 3aBucumocTH

£
y=#x+b y=— ,y=ax’+bx+c, y= x

x
OT 3HaUeHUN KOA(D(HUIIMEHTOB, OTTUCHIBATh CBOMCTBA (DYHKITHH.
Crtpoutb U HW300paxarh CXEMaTHUYECKU rpagukd  KBaJApaTHYHBIX GbyHKITUH,
OIHMCBHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIUH 110 MX rpadukam.
Pacmo3naBath KBaJIPaTHYHYIO ¢ynkipro  mo  Gopmyne,  TPUBOIUTH  MPUMEPHI

KBaJIpaTUUHBIX QYHKIUI U3 pealbHOU KU3HU, GU3NKU, TEOMETPUH.

YuciioBble N0CI€10BATEIbLHOCTH M ITPOTPECCUH

Pacnio3naBate apudmMeTHyecKy0 U T€OMETPUUYECKYI0 MPOTPECCHH MPH Pa3HbIX CHOCO00ax 3aJaHus.

BbINOJIHATE BBIYUCIEHUS C UCTIOIb30BaHUEM (GOpMyII N-TO wieHa apupMETHUECKON 1 Te€OMETPUIECKON
MIPOrpecCuit, CyMMBI MEPBBIX N YICHOB.

N300paxkaTh wieHbl NOCIeA0BaTEILHOCTH TOUKAMU Ha KOOPIMHATHOM IJIOCKOCTH.

Pematp 3amaum, cCBA3aHHBIE C YMCIOBBIMHU IOCIEIOBATENILHOCTSIMH, B TOM YHCIIE 3a7auHl U3
peasbHOM JKU3HU (C UCIIOJIB30BAHUEM KAIIBKYISATOPA, IIU(PPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

HaumenoBanue | KosauuectBo OcHoBHoOe coepkaHue OcHoBHbBIE BU/bI 1eSITeIbHOCTH 00yYaIOIMXCS
paszaesa (TeMbl) 4acoB
Kypca
Yucnaun 25 [lonsTHE paMOHAIBHOTO YHCIIA. CucreMaTu3MpoBaTh M 000ramaTh 3HaHUSA 00 OOBIKHOBEHHBIX U
BBIYMCIICHUS. Apudmernyeckue aeHCTBUSL JECSITUUHBIX JIPOOsIX.
PannonanbHbie ¢ paunoHanbHbIMH yuciaMu. CpaBHeHue, | CpaBHUBATBH M YNOPSA0YMBATH AP0oOH, TpeoOpa3oBbIBast IpU
qucia YIIOPSIIOUMBAHUE PALIMOHATIBHBIX YHCEIL. HEO0OXO0IMMOCTH JAECATUYHbIE APOoOU B OOBIKHOBEHHbIE, OOBIKHOBEHHBIE

CreneHb ¢ HaTypaJbHBIM OKa3aTENIEM.
Pemrenne ocHOBHBIX 3aa4 Ha Jpo0OH,
MPOIEHTHI U3 PEATTLHON MTPAKTUKHU.
[Ipu3Haky 1eIMMOCTH, pa3IoKEHUs

Ha MHOXXUTCIIM HATYPAJIbHBIX YHUCCII.
Peanpnble 3aBucumoctu. [Ipsamas n
oOpaTHas MPOMOPIHOHATBHOCTH

B JIECSITHYHBIE, B YACTHOCTH B OECKOHEUHYIO JICCATUIHYIO IPOOb.
IIpumeHsaTH pa3HooOpa3Hble ClIOCO0bI M PUEMBI BBIYHCJICHUSA
3HAaYeHH i APOOHBIX BhIPAKEHHUIl, COIepKAIINX OOBIKHOBEHHBIE U
JEeCSITUUHBIE IPpOoOU: 3aMEHATh TPU HEOOXOTUMOCTHU JECITUYHYIO TPOOh
O0OBIKHOBEHHOH ¥ OOBIKHOBEHHYIO JACCATHYHON, TPUBOINUTH BHIPAKEHHE
K (hopme, HanboJiee yIoOHOM /TS BEIYMCICHH, TTPeoOpa30BhIBATh
JIpoOHbBIE BBIPAXKEHHS HA YMHOKEHHE U JeJIEHUE IECATUUHBIX Ap0oOeh K
JNEHCTBUSAM C LIETTBIMU YHCIAMH.

[IpuBoauTH YncI0BbIe U OYKBEHHbIE IPHUMePBI CTETIEHU C
HaTypaJIbHbIM TOKa3aTesieM, OObSICHSISI 3HAUE€HUsI OCHOBAHUS CTETICHU U
MIOKa3aTelisl CTENEeHH, HaX0UTh 3HAYCHHUS cTerneHel Buaa a" (a — roboe
palyoHaIbHOE YHCIo, N — HaTypajdbHOe Yncio). [IoHuMaTh cMbIc
3anucy OOJIBIIKMX YUCEN ¢ TOMOIIBIO AECATUYHBIX Ap0Oeii u cTeneHei
ymcna 10, npuMeHSITh UX B PEAIbHBIX CUTYaIHsIX.

[IpuMeHSTH TPU3HAKU JEIUMOCTH, PA3JI0KEHUS HA MHOKUTEIH
HATypaJIbHbIX YHCET.

Pematp 3a1a4m Ha 4acTH, IPOLIEHTHI, MPOTIOPLIMH, HA HAXOXKCHHE
IpoOu (MpoleHTa) OT BEIMYUHBI M BEIMYUHBI 110 €€ TpoOH (TIPOLIEHTY),
IpooOu (TIpOIEHTAa), KOTOPBIN COCTaBISAET OJHA BEIMYKUHA OT JPYroM.
IIpuBoaNTSH, pa30MpaTh, OLEHUBATH PA3IMYHbIE PEIICHNUS, 3aHCH
peLIeHUH TeKCTOBBIX 3a/1a4.

Pacno3snaBaTh M 00BSICHAITH, ONIUPAsICh HA ONPEACIICHUS, IPIMO
PONOPLUHUOHAIIBHBIE U 0OPATHO MPONOPLMOHAIBHBIE 3aBUCUMOCTH
MEX]y BeIMYMHAMU; NPUBOJIMTH MPUMePbI 3TUX 3aBUCUMOCTEN U3
peasbHOro MUpa, U3 APYruX y4eOHBIX TPEIMETOB.

PemiaThb npakTHKO-OpHEHTHPOBAHHBIE 33]Ja4U HA IPpOOU, MPOLIEHTHI,
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IPSIMYIO U OOpPAaTHYIO IPONOPLUMOHAIBLHOCTH, IPONOPLIUU

AnreOpanydeckue 27 byksennsle BeipaxkeHus. [Iepemennsie. OBaagers aredpandeckoil TEpPMUHOJIOTHEN Y CUMBOJINKOH,
BBIPAKECHUS Jlonyctumble 3HaU€HUS IEPEMEHHBIX. NPUMEHSTH €€ B Ipolecce 0cBoeHus ydyeOHoro Matepuana. Haxoaurs
®opmyisl. [IpeobpazoBanne OyKBEHHBIX | 3HAYCHHS OYKBEHHBIX BHIPAKEHHI TP 3aJaHHBIX 3HAYEHUSIX OYKB;

BBIPQ)KEHUH, paCKpbITHE CKOOOK 1 BBITIOJTHATH BBIYUCIICHUS IO (POPMYIIaM.

IPUBEJCHNE TIOJOOHBIX CIIaraeMbIX. BbInoJHATH IpeoOpa3oBaHus 1EJI0T0 BRIPAKEHNS B MHOTOWIEH

CBoiicTBa CTENEHH C HATYPAJIbHBIM IPUBEICHUEM NTOJAO0OHBIX ClIaraéMblX, PACKPbITUEM CKOOOK. BBINOIHATH

MOKa3aTeleM. YMHO>KE€HHUE OJTHOUYIEHA HA MHOTOUYIEH U MHOTOWIEHA Ha MHOTOYJIEH,

MHorounensl. CloxeHue, BBlUuTaHuE, NPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

YMHOK€HHUE MHOTO4JIEHOB. POpMYyIIbl OcymecTBIATH Pa3yioKeHNE MHOTOWIEHOB HA MHOKUTENH ITyTEM

COKPAIIEHHOTO YMHOKEHHUSI. BBIHECEHHMSI 32 CKOOKHM OOIIIero MHOXKHUTENS, IPUMEHEHUS (GOPMYIIbl

PaznosxeHre MHOTOUJIEHOB Ha Pa3HOCTH KBaJpaToB, (POPMYII COKPAILIEHHOTO YMHOKEHUS.

MHOHTENN I[IpumeHnsTH MpeoOpazoBaHe MHOTOWICHOB IS PELICHUS Pa3InYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 peaIbHON PAKTUKH.
3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHS MAaTEMATUKH

YpaBHeHuUs u 20 YpaBHeHue, mpaBuiia MpeoOpa3oBaHUS Pemarts nuHeliHOE ypaBHEHUE C OJTHOM NMEPEMEHHOM, MPUMEHSAS
HEpaBEHCTBA YPaBHEHHSI, PABHOCUJIBHOCTh YPABHEHUH. | MpaBHJIA [IEpeX0/a OT UCXOIHOTO YPAaBHEHUS K PABHOCUIIBHOMY EMY

JIuneitHoe ypaBHEHHE C OJTHOU 6osiee mpoctoro Bua. IlpoBepsATh, SABISETCS M KOHKPETHOE YHUCIIO

MEPEMEHHOM, PEIIEHNUE TMHEUHBIX KOPHEM ypaBHEHHUS.

ypaBHeHu#. Pemienue 3anay ¢ nomonipio | [loadupaTs mpuMepsl map 4yuces, SBISIIOIUXCSA PEIICHUEM JTMHEHHOTO

YpaBHEHH. ypaBHEHUs1 ¢ JByMs IepeMeHHbIMU. CTpPOMTb B KOOPAMHATHOMU

JluneliHO€e ypaBHEHHUE C IBYMS IUIOCKOCTH TpaduK JHMHEHMHOTO ypaBHEHUS C JBYMs IE€PEMEHHBIMU;

nepeMeHHbIMH U ero rpaduk. Cuctema MOJIb3YSCh IPaQUKOM, MPUBOAUTH MPUMeEPBI PEIICHUS YPABHEHHUSL.

JBYX JJMHEWHBIX YPABHEHUN C JIBYMS HaxoauThs pemeHue cucTeMbl JIBYX JIMHEHHBIX YpaBHEHHUI C JABYMs

[IEPEMEHHBIMU MIEPEMEHHBIMHU.

CocTaBJIITh M PeIATh YPABHEHUE UJIM CUCTEMY YPAaBHEHUU 110
YCIIOBHIO 331a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJTYYEHHBIN pe3ysbTar
Koopaunatsi u 24 Koopaunara Touku Ha nnpsimMoil. Uucnossle | M300paxkaTh Ha KOOPAWHATHOW MIPSIMON TOUKH, COOTBETCTBYIOILINE
rpaduKy. IPOMEKYTKH. 3a/IaHHBIM KOOpPJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl; 3alIUChIBATh UX Ha
OyHKIMH PaccrosiHue Mexx 1y AByMs TOUKaMu areOpanyeckoM si3bIKe.

KOOPIMHATHOM MPSMOM.
[IpssMoyromnpHas cucrema KOOpAUHAT Ha
IIJIOCKOCTH.

[Tpumeps! rpadMKOB, 33aHHBIX .

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3aJaHHBIM
KOOp/AWHATaM; CTPOUTH I'papUKH HECTOKHBIX 3aBUCMOCTEH, 3aJaHHBIX
dopmynamu, B TOM YHUCIIE C TOMOIIBIO HU(POBBIX Ta00PATOPHIA.
IIpuMeHsiTh, H3y4YaTh NPeMMYIIECTBA, HHTEPIPETHPOBATH
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Urenue rpadukoB peanbHBIX
3aBHCHUMOCTEM.

[onsitne dpynkun. ['paduk pyHKINN.
CpoiictBa (yHkmwmid. JInHeHAas
¢ynkuus. [loctpoenune rpaduka
JTMHEHHOU QYHKIUH.

I'paduk pyrkuuu y =| x|popmynamu.

rpadudeckuii cnocod MpeacTaBICHHs U aHaJIN3a pa3HO0Opa3HOH
KU3HEHHOH HH(DOPMAITHH.

OcBauBaTp noHsATHE QYHKIINU, OBJIAAEBaTh PYHKLIMOHAIBHOMN
TEPMUHOJIOTHEN.

Pacno3naBathb mHeliHyo GyHkuuio y = kx + b, onmucbiBaTh e
CBOWCTBA B 3aBUCHMOCTH OT 3Ha4eHuil koaddurmentos K u b.
Ctpouts rpaduku JuHeiHOW QYHKIMU, QYHKIHU Y = | x|,
Hcnonb3oBath nugpoBbie pecypebl Ul IOCTPOSHUS TpaduKoB
(GyHKUMI U U3Y4EHUS UX CBOWCTB.

[IpuBOIMTE IPUMEPHI IMHENHBIX 3aBUCUMOCTEN B pEeaIbHBIX MIpoIeccax
U SIBJICHUSIX

[ToBTOpEHME N 6 [ToBTOpEHNE OCHOBHBIX NOHATUI U Bri0upaTh, IPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS YHCEl,
00o01eHne METO0/I0B Kypca / Kj1acca, 000011eHue BBIUMCIICHUH, TpeoOpa3oBaHNi BbIpAKEHUM, pellIeHUs] YpaBHEHHH.
3HAHWUU OcyuecTBasTh CAMOKOHTPOJIb BHITTOJHAEMBIX JEHCTBUN U

CaMOITIPOBEPKY PE3yJIbTaTa BRIUUCICHUHN, TPEOOPa30BaAHUM, TOCTPOCHHIA.
Pemate 3a1a4u U3 peanbHOU )KU3HU, NIPUMEHAThL MaTeMaTHYeCKHe
3HAHUA [UIA PEIIEHUS 33134 U3 IPYTUX PEIMETOB.
Pemarts TekcTOBBIC 3212494, CPABHUBATH, BLIOUPATH CIIOCOOBI
peLICHHs 3a8a91

OBILEE 102

KOJIMYECTBO

YACOBIIO

[TPOI'PAMME
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8 KJACC

HanmenoBanue | KoauvecTrBo OcHoBHOE conepxaHue OcHoBHbBIEe BU/IbI 1eSITeIbHOCTH 00yYaIOIMXCS
paszaesa (TeMbl) 4acoB
Kypca
Yucnaun 15 KBagpartsslii kopeHb 3 uncna. [lonstue | @opmyaupoBaTh onpeaejieHue KBaapaTHOIO KOPHS U3 YHCIIA,
BBIYMCIICHUS. 00 nppanroHaJbHOM yKcie. JleciTuunble | apudMeTHnyecKoro KBagpaTHOTO KOPHS.
KBanparuslie NpUOTKEHHS UPPALIMOHATIBHBIX YHCETL. IIpuMeHsATH onepanuio U3BJICYECHHUS KBAIPATHOTO KOPHS U3 YNCIIA,
KOpHH JleficTBUTENBHBIE YnCIA. HCI0JIB3YS TPU HEOOXOAUMOCTH KaJbKYJIATOP. OueHnBaThb
CpaBHeHUE IEHCTBUTEIbHBIX YHCEL. KBaJIpaTHbIE KOPHU LEJbIMHU YUCIAMHU U ACCATUYHBIMU APOOSIMH.
VYpaBHeHue Bua CpaBHUBATHL M YNOPSA0YMBATH DPAlMOHAIBHBIE W HPPALMOHAJIBHBIE
X2 = a. YUCIIa, 3aIIMCAHHBIE C IIOMOIIBIO KBAJPATHBIX KOPHEH.
CpoiicTBa apupMeTHIECKUX HccaenoBaTh ypaBHeHHE X2 = @, HAXOUTH TOUHbIE ¥ PUOTIDKEHHBIE
KBaJPAaTHBIX KOPHEM. KopHU ipu @ > 0.
[Ipeo6pazoBanue uncioBbIX BeipaxkeHuid, | MccaenoBaTh cBOMCTBA KBaApaTHBIX KOPHEH, POBO/JIS YUCIIOBbIE
CoJiepKalluX KBaJpaTHbIE KOPHU 9KCIEPUMEHTHI C UCTIOJIb30BAaHUEM KAJIBKYJIATOPA (KOMIIBIOTEPA).
Joka3pIBaTh cBOIiCcTBA apu(PMETHUCCKIX KBAJAPATHBIX KOPHEH;
IPUMEHSATh UX Ul IpeoOpa30BaHus BeIpAKEHUNH. BBINOJIHATH
Npeodpa3oBaHMA BEIPAKEHUH, COACPKAIIUX KBaPATHBIE KOPHHU.
BeipaxaTe nepeMeHHble U3 F€OMETPUUYECKUX U (PU3UUECKUX POPMYII.
BoruncaaTh 3Ha4eHUs BBIPAKEHUH, COAECPKAILNX KBaJApaTHbIE KOPHH,
UCIOJIb3Ys IPU HEOOXOJUMOCTH KanbKynaTop. Mcnob30BaTh B X0/
peILIeHNs 3a/1a4 2JIEMEHTAapHbIC IPEJICTABICHHUS, CBA3AHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMU BEJIUYMH.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHSI MAaTEMATUKN
Yucnan 7 CreneHs ¢ HENBIM II0KA3aTENEM. ®opMyIHpPOBATh ONpeAeaeHHe CTEIICHHU C LIEJIBIM IT0Ka3aTeNIEM.
BBIYMCIICHUS. CrangapTHas 3a1uch 4ucia. IIpeacTaBiasiTh 3aNUCh OOJIBIINX M MAJIbIX YUCEI B CTAHJAPTHOM BU/IE.
Crenens c Pazmepsl 00beKTOB OKpy)aroero mupa | CpaBHHBATD YKCIIa U BEJIMUYUHBI, 3alIMCaHHbIE C UCTIOIb30BaHUEM
LEIBIM (OT P7eMEHTapHBIX YacTHIl 1O crenenu 10.
[I0Ka3aTeneM KOCMHMUYECKHX 00BEKTOB), INIUTEIbHOCTh | Mcnmosib30BaTh 3alMHMCh 4YUCeNl B CTAHAAPTHOM BHJIE JJISI BBIPAXKECHUS

IPOLIECCOB B OKPYXKAIOLIEM MHPE.
CBoiicTBa CTETICHH C LIEJIBIM ITOKa3aTeIeM

pa3mMepoB 00BEKTOB, JJTUTETLHOCTH MPOLIECCOB B OKPY)KAIOLIEM MHUPE.
DopMyJIHPOBATh, 3ANIMCHIBATH B CHMBOJIHYeCKOH (popme

U WVIIOCTPUPOBATH PUMEPAaMU CBOMCTBA CTEIICHU C LIEIIBIM
[IOKA3aTENIEM.

IIpuMeHsITh CBOICTBA CTENEHU JUIs TpeoOpa30oBaHus BIPAKEHUIH,
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COAEPKAIIUX CTEIIEHU C LEIbIM ITI0KA3aTEJIEM.
BbInoJHATH 1eliCTBUS C YUCIIaMU, 3alIUCAHHBIMU B CTAHJIAPTHOM BUE
(YMHOXEHHE, IC/ICHIE, BO3BEICHHE B CTCIICHb)

AnreOpandeckue ) KBagpatHslii TpEXUIIEH. Pacno3HaBaTh KBaJApaTHBIN TPEXWIECH, YCTAHABIUBATh BO3MOXKHOCTh
BBIPAYKEHUSI. PaznoxeHue kBaipaTHOro TPEXWIEHA HA | €r0 Pa3yIokKEHUsI HA MHOYKUTEIH.
KBanpaTtHblii MHOKHUTENN PacknaabiBaTh HAa MHOMKUTEJIM KBAIPATHBINA TPEXUWIEH C
TpEXWIECH HEOTPUIATEJbHBIM TUCKPUMUHAHTOM
AnreOpanueckue 15 Anrebpandeckas n1po0b. JlomycTumblie 3anucekiBaTh anredpandeckue Beipaxkenus. Haxoautb
BBIPAKECHHUS. 3HAYEeHMs IEPEMEHHBIX, BXOAIINX B 00J1aCcTh ONpeieTICHUS PallMOHATIBHOTO BEIPAKEHHUS.
Anrebpanyeckas anreOpanvecKre BbIPAKEHMS. BbINOJHATHL YHCI0BBIE TIOJICTAHOBKU M BBIYMCJIATHL 3HaUCHHUE ApoOu, B
IpoOb OcHoBHOE CBOICTBO anredpanyeckon TOM 4YHCJIE C TOMOIIBIO KAIBKYJIATOpa. POpMYIHPOBATH OCHOBHOE
Ipoou. CBOMCTBO airedpandeckoil Ipoou 1 MPUMEHSITh €ro JUis
Coxkparenue 1pooeii. npeoOpazoBaHms IPOOCH.
CrnoxeHne, BBIUNTaHUE, YMHOKEHHUE U BbInoJHATH AeiicTBUA ¢ anredpandeckumu apoOsmu. [IpumMeHsaTs
JICJICHHUE aJIreOpandecKux JpoOei. npeoOpazoBaHus BRIPAKEHUHN TSI perieHus 3a1ad. Beipaxarb
[IpeoGpazoBanue BeIpaOKEHUH, nepeMeHHble U3 Gopmyn (GU3NIECKUX, TEOMETPUICCKHUX,
coJIepKaIux ajareOpandeckue apoou OTIMCBHIBAIONINX OBITOBBIC CUTYAITHH)
YpaBHeHus u 15 KBanpaTtHoe ypaBHenue. Henomnoe Pacno3naBaTthb KBaJipaTHbIC YPABHEHUS.
HEpPaBEHCTBA. KBaJipaTHOE ypaBHeHHne. Dopmyna 3anucsiBaTh GOpMyJly KOPHEH KBaJAPAaTHOTO YPABHEHHUS; peliaTh
Kanpatusie KOpHEH KBaJIpaTHOTO YpaBHEHUSI. KBa/IpaTHbIe YpaBHeHUs1 — TOJHbIC U HenoHble. [IpoBoanTH
ypaBHEHUS Teopema Buera. NpocTelme UCCaeJ0BaAHUs KBAIPATHBIX YPaBHEHUH.
Pemenue ypaBHeHUI, CBOAAIINXCS K Pemiats ypaBHeHHs1, CBOASIINECS K KBAJAPATHBIM, C TIOMOIIIBIO
kBaapaTHbIM. [Ipocreiimue npobOHo- npeoOpazoBaHuiil ¥ 3aMeHOM niepemeHHoi. HadawoaaTs u
paloHaIbHbIe YpaBHEHHUS. AHAJIM3MPOBATH CBSI3b MKy KOPHSAMU U KO3 (ULIMEHTaMU
Pemienue TEKCTOBBIX 3a/1a4 C MOMOIIBIO KBaJIPaTHOTO ypaBHEHUSI.
KBaJIPaTHBIX YpaBHEHHIA ®opmyaupoBaTh TeopeMy Buera, a Takke oOpaTHyio - TeopeMy,
MPUMEHSITh 3T TEOPEMBI JJISl PEIICHHS 3aa4.
Pemiath TekcTOBBIE 32/1a4H aNTreOpanuecKuM CIIOCOOOM: MEPEXOIUTh
OT CJIOBECHOM ()OPMYIIMPOBKH yCIOBHS 33/1a41 K aJireOpandeckoi
MOJIEIIH ITyTEM COCTaBJICHNS yPaBHEHUS; PEIIaTh COCTABICHHOE
YpaBHEHUE; UHTEPIPETUPOBATH PE3YIIbTAT.
3HAKOMHMTBCS ¢ HCTOPHel pa3BUTHS AIreOpsl
VYpaBHeHus u 13 JluneliHoe ypaBHEHHE C IBYMS Pacno3naBaThb TuHEHHbBIE YpaBHEHUS C ABYMSI IEPEMEHHBIMH.
HEpaBEHCTBA. MePEMEHHBIMH, €T0 IpaduK, MPUMEpPHI CtpouTthb rpa@uKu TUHEHHBIX YPAaBHEHUH, B TOM YHCIIE HCHOJAb3YS
Cucremsl penieHusi ypaBHEHHI B LENbIX YHACTIaX. nu(ppoBbIe pecypehl.
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YpaBHEHUH Pewrenue cucrem AByX JIMHEMHBIX Pa3zimmyaTe napajuieibHbIe U IEPECEKAIOIINECS PSMBIE 110 X
YPaBHEHUH C ABYMsI IIEPEMEHHBIMMU. YPaBHEHUSIM.
[IpuMmeps! penienust cucTeM HENMMHEWHBIX | PemiaTh CUCTEMBI ABYX JIMHEHHBIX YPABHEHUU C BYMs IEPEMEHHBIMHU
YPaBHEHUH C JBYMS EPEMEHHBIMH. MOJICTAaHOBKOM M clIoKeHHeM. Pemarb nOpocTeMIIME CHCTEMBI, B
I'paduueckas nHTEpIpETaIUs YPAaBHEHHS | KOTOPBIX OJHO U3 YPaBHEHUN HE SBISETCS JIUHEHHBIM.
C IBYMSI IIEPEMEHHBIMHU U CUCTEM IIpuBoauTh rpauyeckyr0 MHTEPNPETAUMIO PEUICHUS YPABHEHUS C
JIMHENHBIX YPAaBHEHUH C IBYMS JBYMS IIEPEMEHHBIMHU U CUCTEM YPABHEHUN € JBYMS IEPEMEHHBIMH.
IIEPEMEHHBIMH. Pemath TekcTOBBIE 32/1a4H AIreOpandeckiuM crocooom
Pemrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
CHUCTEM ypaBHEHMI
YpaBHeHHS U 12 UucnioBble HEpaBEHCTBA U X CBOMCTBA. D opMyJIMPOBATh CBOMCTBA YHCIOBBIX HEPABEHCTB, HIUTKOCTPUPOBATH
HEpPABEHCTBA. HepaBeHCTBO € 0/1HOM EPEMEHHOM. UX Ha KOOPJMHATHOM MPSIMOMA, 10KA3BIBAThH AITeOpanyecKH.
HepasencrBa JIuHeliHbIe HEPABEHCTBA C OJTHOM IIpuMeHsATH CBOMCTBA HEPABEHCTB B XO/I€ pelleHus 3a1a4. Pemars
IIEPEMEHHOM U UX pElICHUE. JMHEHbIE HEPAaBEHCTBA C OJJHON NIEPEMEHHOM, n300paxkaTh pelieHne
Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM | HEPABEHCTBA HA YMCIIOBOW MTPSMOIA.
MEPEMEHHOM U UX PEIICHUE. PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, N300paKaTh perieHue
N3o0pakenune penieHus TIMHEHHOTO CHCTEMbI HEPABEHCTB Ha YMCIOBOM MPAMOM
HEPABEHCTBA U UX CHCTEM Ha YMCIOBOU
NPSIMON
OyHKIHN. 5 [Honstue pynkuun. O6nacTb Hcnoab30BaTh QyHKIMOHAIBHYIO TEPMHHOJIOTHIO M CHMBOJIMKY.
OcHoBHbIE OTIPEJCIICHUS U MHOXKECTBO 3HAUYECHUN BoruucasiTe 3Ha4eHUs QyHKIMH, 3a1aHHBIX POopMyJIaMul (TIpH
MOHATHS GyHKLIUY. HE00XOIMMOCTH HCII0JIBb30BaTh KAJIBKYIISTOP); COCTABIATH TA0JIHIbI
CriocoObl 3a1aHus QYHKITHI. 3HAYeHUIl QYHKIIUH.
I'paduk pynkuuu. CroiicTBa QyHKINH, CtpouTtsb no Toukam rpapuku ¢pynkuuii. OnucsIBaTh CBOMCTBA
uX oToOpakeHue Ha rpaduke (GyHKIIMM Ha OCHOBE €€ rpauuecKoro npeaAcTaBIeHus.
Hcnoab30BaTh GyHKIMOHATBHYIO TEPMHUHOJIOTHIO H CHMBOJINKY.
HccaenoBath npuMepbl rpadMKOB, OTPAKAIOLUIUX peabHbIE MPOLIECCH
u siBneHus. IIpuBoAMTL NPUMeEPHI IPOLIECCOB U SIBJICHUH C 3aJaHHBIMU
CBOWCTBAMM.
HMcnosb30BaTh KOMIIBIOTEPHBIE POrPaMMbI
JUIs IOCTPOEHUs rpadUKOB QYHKIMHA U M3Y4EHUS] UX CBOMCTB
OyHKIUH. 9 UreHue 1 nocTpoeHue rpaukoB Haxoauth ¢ noMoubio rpagpuka GyHKuuy 3HaueHNe 0THON U3
Yucnossle ¢ynkuuit. [Ipumeps! rpadukoB QyHKIMH, | paccMaTpUBAaEMbIX BEJTMUUH 110 3HAUCHHIO JIPYTOM.
byHKIIN OTpaKaroIIUX PEAIbHBIE TPOLIECCHI. B HecnoKHBIX ciiydasx BbIPakaTh (DOPMYJI0OH 3aBUCHMOCTb MEXIY

qDYHKLII/II/I, OIHUCBIBAOINHEC NPAMYIO

BCIINYMHaAMM.
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00paTHYIO PONIOPIIHOHATILHBIC
3aBHCHUMOCTH, UX I'PaPHKH.

I'padux Gyaxmmm

y = X2

DO yHKIIHT

y =Xy =Xy =y = |x];
rpaguvecKkoe pelieHne ypaBHeHU! 1
CUCTEM ypaBHEHUU

OnuceIBaTh XapakTep U3MEHEHUS OJITHOM BEJIMUYMHBI B 3aBUCUMOCTHU OT
W3MEHEHUS JPYrou.

Pacno3naBaTh Bupl n3ydaeMbix QyHkiuil. [loka3siBaTh
cXeMaTH4eCKH I10JI0KEHUE HAa KOOPAMHATHOM MJIOCKOCTH rpapuKoB
dynxumit Buma:y = x4,y = x5,y =v\x, y = |x|.

Hcnoab3oBarhk pyHKIMOHANBHO-TPaduYecKue

NPeACTABJICHHU Ul PEIICHUS U UCCIIEI0BAHNS YPABHEHUN U CUCTEM
YpaBHEHUM.

IIpumensiTe uudpoBbie pecypcesl 171 TOCTPOSHHS rpa@UKOB QYHKIUN

[ToBTOpEHME 1 6 [ToBTOpEHNE OCHOBHBIX MOHATUN U Bb10upaTh, IPpUMEHATH, OLLEHNBATH CIOCO0BI CPABHEHMSI UHCEL,
00o01eHne METO/I0B KYpCOB /7 U § KJ1accoB, BBIUMCIICHUH, MpeoOpa30oBaHuil BEIpaKEHUM, peIlIeHNs YpaBHEHHH.
0000111eHNe 3HAaHUI OcyuecTBasTh CAMOKOHTPOJIb BHITTOJHAEMBIX JEHCTBUM U

CaMOITPOBEPKY PE3yJIbTaTa BRIUUCICHUH, TPEOOPa30BaHUM, TOCTPOCHHIA.
Pematp 3aga4u u3 peajibHOM KU3HM, IPUMEHATH MaTEMaTHYECKHE
3HaHMS JUI PEeUIeHUs 3a/1a4 U3 APYruX MpeIMeTOB.
Pemarts TekcTOBBIC 321241, CPABHUBATH, BLIOMPATH CIOCOOBI
peLICHHs 3a8a91

OBILEE 102

KOJIMYECTBO

YACOBIIO

I[TPOI'PAMME
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9 KJACC

HaumeHoBaHue KouunyecTBo OcHoOBHOeE coep:KaHue OcHOBHBIE BU/IbI 1eTeJIbHOCTH 00y4aromXxcsi
pasaesia (TeMbl) 4acoB
Kypca
Yucna n 9 PanmonaneHbie ynciia, nppalMoHalibible | Pa3BuBaTh nmpeacraBieHMs O YUCIaX: OT MHOYKECTBA HATYpabHbBIX
BBIUYHCIICHUSL. YHUClia, KOHEUYHbIE U OECKOHEYHBIE YHUCEJT 10 MHOKECTBA JIEHCTBUTEIbHBIX ynucel. O3HAKOMHUTBLCSH C
JlelicTBUTENIbHBIE JECSITUYHBIC IPOOH. BO3MOYHOCTBIO ITPEACTABIICHUS AEHCTBUTEIBLHOTO YHCIIA KaK
yucia MHO0K€eCTBO AEHCTBUTENBHBIX YUCEIT, OECKOHEYHOU JeCATUYHOM IpOOH, MPUMEHSATD JIeCATUUHbIE
JICWCTBUTENIbHBIEC YUCIIA KaK MPUOJIVKEHUS PAITMOHATBHBIX M UPPATMOHATBHBIX YHCET.
OECKOHEUHBIE JIECATUUHBIC IPOOH. HN300paxaTh ACICTBUTEIBHBIE YHCIIa TOUKAMU KOOPJIUHATHOU
B3anmMHO 0JHO3HAYHOE COOTBETCTBHE MPSMOM.
MEXIY MHOYKECTBOM JIEHCTBUTEIBHBIX 3anuchIBaTh, CPABHUBATH U YIIOPAJA0YUBATH JICHCTBUTEIIbHbBIC
YHCENl U MHOKECTBOM TOYEK YUCIA.
KOOPJIMHATHOM TIPSIMOIA. BbInoJaHATH, coYeTast yCTHbIE U MUCbMEHHbBIEC PUEMBI,
CpaBHeHUE AEHCTBUTEIBHBIX YUCE, apudMeTHyecKHe 1eiiCTBHUS C PAlMOHATILHBIMU YUCIIAMH; HAXOAUTh
apudmeTrrueckue 1eiCTBUS 3HAYEHHUsI CTETIEHEH C LIeJIBIMU MOKA3aTeIsIMU U KOPHEHN; BBIYMCIATH
C JCMCTBUTEIBHBIMU YU CIAMHU. 3HAYEHHUSI YACIOBBIX BBIPAXKEHUI.
[TpubmmxéHHoe 3HaueHNEe BETNYHHBI, IHony4yuTh npeacraBjaeHne 0 3HAYUMOCTH JICUCTBUTENIBHBIX YUCEN B
TOYHOCTb MPUOIMIKEHHUSL. MIPaKTUYECKOM AESITEIIbHOCTU YEJIOBEKA.
Oxpyrnenue yncen. [Ipukuaka v oneHka | AHAJIM3MPOBATH M 1eJATh BbIBOAbI O TOYHOCTU IPUOITHKEHUS
PEe3y/IbTaTOB BBIUMCICHUN JIEACTBUTENILHOTO YHCIIA [IPU PEIIEHUH 3aa4.
OKpyrasiTh 1€HCTBUTENIbHBIC YUCIIA, BBINOJHATH NPUKHAKY
pe3ynbTaTa BHIYMCICHHH, OLeHKY 3HAaU€HHUI YUCIIOBBIX BHIPAKECHUN.
3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHS MAaTEMATUKU
YpaBHeHuUs U 14 JIuneitnoe ypaBHeHue. Pemenne OcBanBaTh, 3alIOMHUHATH M IPUMEHATH rpadpuueckue MeToabl IIpU
HEpaBEHCTBA. YpaBHEHUM, YpaBHEHMI, CBOISILUXCS K | PELHICHUU YPAaBHEHH, HEPABEHCTB U UX CHUCTEM.
VYpaBHeHUs ¢ OJHOM KBaJIpaTHbIM. bukBaapaTHbIe Pacno3naBars 1enbie u ApoOHbIe ypaBHeHUs. PemaTh TuHeiliHbIe U
IIEPEMEHHONU YpaBHEHUS. KBaJpaTHbI¢ YPABHEHU S, YDABHEHUS, CBOIALLIUECS K HUM,

[IpuMepsl pelieHust ypaBHEHUH TPEThER
Y 4ETBEPTOH CTEIIEHEN PA3IOKEHUEM Ha

MHOKHTEIH.
Pemenne 1poGHO- paliMOHAIBHBIX
YPaBHEHHH.

Pemenne TeKCTOBBIX 3a1a4

HpOCTeﬁMHe I[pO6HO' palnOHAJIbHBIC YPABHCHUS.

Hpezmaran, BO3MOXKHEIE CITOCOOBI peuICHUA TEKCTOBBIX 3a1a4,
06cymaTL HX U peaTb TEKCTOBBLIC 3aJa41 pa3HbIMHU CITOCO0aMH.
3HAKOMHUTLCS C HCTOpHei/'I pa3BUTHUA MAaTEMAaTHUKU
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aIreOpanvdeckiuM METOI0M

VYpaBHeHUS U 14 VYpaBHeHue ¢ AByMs NepeMeHHbIMU U | OcBamBaTh U NPUMEHSATH IPUEMBI PELICHUS CUCTEMBI IBYX
HEPaBEHCTBA. ero rpaduk. JMHENHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI JABYX
Cucremsl Cucrema 1ByX JTMHEHHBIX ypaBHEHUI C | ypaBHEHUM, B KOTOPHIX OJJTHO YPaBHEHUE HE SBJISAETCS IMHEHHBIM.
ypaBHEHUI JBYMsI IEPEMEHHBIMU U €€ pelIeHUE. Hcnonb3oBarh QyHKIMOHANBHO-TpadUUECKUE PEACTABICHUS JUIsS
Pemenne cucrem 1ByX ypaBHEHHH, peleHNs ¥ MCCIeJOBAHUS YPABHEHUIN U CUCTEM.
OJHO AHaJIM3MPOBATH TEKCTHI 33/1a4, PelIaTh UX aIreOpandecKum
13 KOTOPBIX INHEWHOE, a IPyroe — CIOCOOOM: MepPexXoaUuTh OT CIOBECHON (OPMYITHPOBKH YCIOBHS
BTOPOM CTEIICHHU. 3a/1a4M K aJiredpandeckoil MoJeNid MyTEM COCTaBIIEHHS] CUCTEMBbI
I'padmueckas uHTEpIpeTalysi CUCTEMbl | YPaBHEHMI; pelIaTh COCTaBICHHYIO CUCTEMY YPaBHEHUI;
ypaBHEHUM HHTEPIPETHPOBATH PE3YJIbTAaT.
C IByMsI IepeMeHHbIMU. Pemenne 3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS MAaTEMATHUKH
TEKCTOBBIX 3aJ1a4 ajareOpanyecKum
crocooom
YpaBHEeHHS U 16 UucnoBbIe HEPAaBEHCTBA U MX CBOMCTBA. | UMTaTh, 3alIUCHIBATDH, IOHMMATH, HHTEPINPETHPOBATH
HEPABCHCTBA. JIuHeliHbIE HEpABEHCTBA HEPABEHCTBA; UCIIOJIB30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
Hepasencrna C OJTHOM MEPEMEHHOM U UX PEIICHUE. BoinoaHaTh npeoOpazoBaHus HEPABEHCTB, HCMOJIb30BATH s
CucTeMbl TIMHEMHBIX HEPABEHCTB C npeoOpazoBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
OJIHOUM IEPEMEHHOM U MX pEIICHUE. Pacno3naBarth JIMHEHHBIE U KBaJpaTHbIEC HEpaBeHCTRA. PemaTh
KBanpatHele HEpaBEeHCTBA U UX JIMHEHBIC HEPABEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB, CHCTEMBI
pelIeHue. HEPABEHCTB, BKIIIOYAOIUX KBaIpaTHOE HEPABEHCTBO, U pElIaTh UX;
I'paduueckas naTepnpeTanus 00CyKIaTh [I0JIy4ECHHBIC PEILICHNU.
HEPABEHCTB U CUCTEM HEPABEHCTB C N300paxkaTth pelieHre HEPaBEHCTBA U CHCTEMBI HEPABEHCTB Ha
JBYMsI IEPEMEHHBIMU YHCJIOBOM MPSMOI, 3alIMCBIBATH PEIICHUE C IIOMOILBIO CUMBOJIOB.
PemaTs kBaipaTHbIE HEPABEHCTBA, UCIOJIb3Ys I'padruecKue
IIPEJICTaBIICHMUS.
OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PELIECHUH Pa3JIMYHbIX
3a/1a4, B TOM YHCJIE€ IPAKTUKO- OPUEHTUPOBAHHBIX
OyHKINU 16 KBanpatuunas ¢pyHkus, e€ rpaguk u Pacno3snaBaTh BU/bl H3y4aeMbIX (QYHKIUI; HIJIIOCTPHPOBATH

cBoiictBa. [lapabosna, KoopAUHATHI
BEpPIIMHBI TapaboJIbl, 0Cb CHMMETPUHU
napa6ousl. ['paduku QyHKIIMIA:

y = kx

y = kx + b,

CXeMaTH4YeCKH, O0BSICHATD PaclojI0XKEeHNE Ha KOOPAUHATHOM
IUIOCKOCTH I'pauKOB

k
dynxumit Buga:y = kx,y = kx + b,y =,y = X2y =x%y =+x,
y = |X| B 3aBHUCUMOCTH OT 3HAYECHUUN KO3(b(bHHHeHTOB; OIIMUCBIBATH UX
CBOMCTBA.
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Pacno3naBaTh kBaipaTnyHyto GyHKIuio no Gpopmyse. [lpuBoaurs
NPUMepPbI KBaPATUYHBIX 3aBUCUMOCTEN U3 pEajbHOM JKU3HU,
($U3MKH, FEOMETPHHU.

BoisiBasITH 1 000011aTH 0COOCHHOCTH TpaduKa KBaIpaTHIHOM
bynxiuuy = ax? + bx + c.

CTpouTthb 1 H300pakaTh CXeMaTH4YeCKHU rpapuKu KBaJIpaTUYHBIX
(GyHKUMH, 3aJaHHBIX GOpMYSIaMU BH1a

y = axy=a? +qy=akx+piy=ax + bx + c
AHaJIM3MPOBATH U IPUMEHSTH CBOMCTBA N3YUYEHHBIX QYHKIUH 115
UX [TOCTPOEHHUS, B TOM YHUCJIE C IOMOIIbIO LIM(PPOBBIX-PECYPCOB

Yuciosele
MHOCJIEIOBATEILHOCTH

15

[TonsiTue yncnoBou
MOCJIETIOBATEILHOCTU. 3a/TaHUE
MOCJIETIOBATENILHOCTH PEKYPPEHTHOM
hopmyroit u popMysoi N-To wieHa.
Apudmernueckas U reoMeTpruIecKas
MIPOTPECCHH.

®dopmytel N-TO YieHa apuPMETHIECKOM
Y T€OMETPUYECKON MPOTPECCUIA, CYMMBI
NEPBBIX N YWICHOB.

N3obpaxenune wieHOB apu(MeTHIESCKOM
Y T€OMETPUUYECKOHN MPOrpecCuii TOUKaMHu
Ha KOOPJMHATHOM IJIOCKOCTH.
JIMHEWHBIN U SKCIIOHEHIIMATIBHBIN POCT.
CnoxHble IPOLIEHTHI

OcBauBathb " NMPUMEHATDb WHACKCHEIC 0603Ha‘-IeHI/I$[, CTPOUTDH
pe€4€BbI€ BLICKA3bIBAHUSA C HCIIOJIB30BAHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C TMOHSATHEM TIOCIICIOBATEIIEHOCTH.

AHaTU3upoBaTh GOPMYITy N-TO WIEHA MOCIEI0BaTeILHOCTH WITH
PeKYppeHTHYIO GOpMYITy

U BBIYUCJISITH WICHBI TIOCIICA0BATEILHOCTEH, 3aJaHHBIX STHMHU
dbopmynamu.

YcTraHaBINMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHUH
MIOCJICIOBATEIbHOCTH, €CJIH BHIITCAHBI IIEPBBIC HECKOJILKO €€ WICHOB.
Pacno3naBaTh apuMETHIECKYIO M TEOMETPHUECKYIO IPOTPECCUU
IPY Pa3HBIX crioco0ax 3ajanHus. Pemarp 3a1a4n ¢ UCTIOIB30BaHUEM
dopmyIt N-ro wieHa apuPMETHIESCKON U TeOMETPHICCKON MTPOTPECCHH,
CYMMBI IIEPBBIX N YJICHOB.

H300paxkaTh WieHBI IOCICI0BATCIBHOCTH TOYKAMU Ha KOOPAMHATHON
TUIOCKOCTH.

PaccmaTpuBaTh npuMepbl NMPOLECCOB W SIBJEHHH U3 peallbHOU
KU3HU, WUIIOCTPUPYIOIIUE  HM3MEHEHHE B  apu(METHYECKOU
OpOrpeccuu, B  TEOMETPHUUECKOW  MPOTpEeccuu;  H300pa)kaTh
COOTBETCTBYIOIIKE 3aBUCIMOCTH TpaHUECKH.

Pemathb 3a1auu, CBsI3aHHBIE C YHUCIIOBBIMU MOCIEIOBATEILHOCTSIMH, B
TOM YHCJI€ 3a/1a4H U3 peaqbHOM KU3HH C UCIOJIb30BaHuEM ITU(POBHIX
TEXHOJIOTUH (AIEKTPOHHBIX TAOIUII, TPpapUUECKOTO KANBKYIIATOpa U
T.11.). PemaTh 3a7auu Ha CIOKHBIE MPOLIEHTHI, B TOM YHUCIIE 3aJIa4H U3
peabHOM MPAKTUKH (C UCTIONIH30BAHUEM KAJILKYIISATOPA).

43




3HAKOMMTBCS € HCTOpPHel pa3BUTHSI MaTEMATUKU

[ToBTOpEHME,
0000111IeHNE,
CUCTEMaTHU3AIUS
3HAHUM

18

Yucaau

BbIYMCJIeHUs (3aITUCh, CPABHEHHUE,
JIEWCTBHUS C JCHCTBUTEIHHBIMH
YUCJIaMH, YUCIIOBAs MIPSIMast; MPOIICHTHI,
OTHOIICHHUSI, TTPOTIOPLIMHU; OKPYTJICHUE,
MpUOIMHKEHHE, OIICHKA; PEIIICHUE
TEKCTOBBIX 33J1a4 apu(PMETUIECKUM
criocoOom)

OnepupoBaTh NOHATUSIMU: MHOKECTBO, IIOJMHOKECTBO, OIIEpPALIUU
HaJl MHOKECTBAMU; MCNOJIb30BATh IPapUuecKoe MpeiCTaBICHUE
MHO>KECTB Il OIIMCAHMsI pEaJIbHBIX IIPOLECCOB U SIBJICHUI, IIpH
peLIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB.
AKTyaJIM3MpOBaTh TEPMHUHOJIOTMIO H OCHOBHbBIE eiicTBHS,
CBSI3aHHBIE C YMCJIAMHU: HATYpaJbHOE YHCIIO, TPOCTOE U COCTABHOE
YHClia, AETUMOCTb HaTYpaJbHBIX YHCEl, IPU3HAKU IETUMOCTH, 11€JI0€
YUCJI0, MOJIYJIb YHCJIa, OOBIKHOBEHHAS U JECATUYHAS IPOOH,
CTaHJApPTHBIN BUJ YUCIA, apu(PMETUUECKUIN KBAJIPATHBIN KOPEHb.
BbInoJaHATH AelicTBUS, CPABHMBATH U YIIOPSIA0YMBATH YKCIIa,
MPEJICTaBIISITh YMCIIa Ha KOOPAUHATHOM MPSAMOM, OKPYTJISATH YHCTIA;
BBINOJIHATH MPUKHUAKY M OLIEHKY Pe3yJIbTaTa BbIYUCICHHH.
Pemath TekcTOBBIE 32/1a4M aprPMETHUECKUM criocoboM. PemaTs
NpaKTHYeCKHUe 3aa4H, COJepKalllie MPOIEHTHI, JOJU, YacTH,
BBIpaXaroII1e 3aBUCUMOCTH: CKOPOCTh — BPEMSI — PACCTOSIHUE, LIEHA
— KOJIMYECTBO — CTOUMOCTb, 00BEM pabOThI — BpeMs —
MIPOU3BOUTENBHOCTD TPY/A.

Pa30uparh peasbHbIC )KU3HEHHBIE CUTYaIlUH,

(popMmyImpoBaTh UX Ha A3bIKE MAaTEMATHKH,

HAXOJAUThb PEIICHNUE, IPUMEHSA MaTEMaTUYECKUN annapar,
HHTEPNPEeTHPOBATH PE3YJbTaT

Anredpanyeckue BbIpaKeHUs!
(mpeobpazoBaHue areOpanvaecKux
BBIPOKEHUH, TOMYCTUMBbIC 3HAYCHU )

OnepupoBaTh NOHATUSIMU: CTEIICHB C LIEJIBIM TIOKA3aTelNeM,
apudmeTHyecKuil KBaApaTHbIA KOPEHb, MHOTOUJICH, anredpandeckas
Ipo0Ob, TOXKIIECTBO.

BbINOJHATH 0CHOBHBIE /1eiiCTBUS: BBIOIHITH PACUETHI 10
dbopMynam, mpeoOpazoBEIBAThH LIETbIe, APOOHO- palliOHATIbHBIC
BBIPAXKEHUS U BBIPAKEHUS C KOPHSIMU, PEeaTH30BbIBATH PA3JI0KEHUE
MHOTOYJIEHA HA MHOKUTENH, B TOM YHCIIE C UCTIOIb30BaHHeM (hopmy
Pa3HOCTH KBaIPaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOIUTh
JOTYCTUMBbIE 3HAYSHHsI TIEPEMEHHBIX JUTsI IPOOHO-pAIIHOHATIBHBIX
BBIPa)XKCHUI, KOpPHEH.

MoaenupoBaTh ¢ MOMOIIBI0 (GOPMYIT pealibHbIE MPOIIECChHI

U SIBJICHUS

@yHKIMH (IOCTpOEHHE, CBOMCTBA

OnepupoBaTh NOHATHAMU: QyHKIUS, TpaPuK QYHKIIUH, HYIH
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M3yYeHHBIX (DYHKIIHIA; Tpaduueckoe
pelieHre ypaBHeHUH U UX CHCTEM)

(GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HANOOJIbIIEe U HAUMEHbBIIEE 3HAUCHHS
byHKIUH.

AHATU3MPOBATh, CPABHUBATD, 00CY:KIATh CBOICTBA (DYHKIIUH,
CTPOHTH UX TPAPHKH.

OnepupoBaTh NOHATUIMMU: IIPsIMasi IPOIOPIUOHAIBHOCTh, OOpaTHas
PONOPLUOHAIBHOCTD, TUHEWHas QyHKIUS, KBajpaTuuHas (yHKIIHS,
napabouia, runepooua.

Hcnonb3oBats rpaduku Ui ONpeiesieHus: CBOICTB, MPOLIECCOB U
3aBUCUMOCTEH, JUIsl pEIeHUs 3a/1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U
peabHOM KU3HU; MOJIEJIMPOBAThH C IOMOIIbIO TPAPUKOB peaJbHbIE
MIPOLIECCHI U SIBJICHHUSL.

Beipaxath GhopMyraamMu 3aBUCHMOCTH MEXAY BEIMYMHAMU

OBLLEE
KOJIMYECTBO
YACOBIIO
[IPOTPAMME

102
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HNOACHUTEJIBHAS 3AITUCKA

I'eoMeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/IEJOB IIKOJbHOW MAaT€MaTHUKH, HWMEIOLIMA CBOEHW LEJIbIO
00eCcrevnTh U3yu4eHUE CBOWCTB M pa3MepoB (DUTYp, UX OTHOIICHHUN M B3aMMHOE PACIOJIOKEHUE, OTIHPACTCS
Ha JIOTHYECKYIO, JI0Ka3aTeIbHYIO JTUHUIO. [[eHHOCTh M3ydeHMs] TeOMETPUH Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHUs 3aKIOYACTCS B TOM, YTO OOYYAMOIIMICS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS,
CTPOUTDH JIOTUYECKHUE YMO3AKIIOUCHHUS, IOKA3bIBaTh UICTHHHBIC YTBEPKJACHUSI W CTPOUTH KOHTPIPHUMEPHI
K  JIOKHBIM,  TMPOBOJAUTH  PACCYXICHHUS «OT TMPOTHUBHOTO», OTJIMYATh CBOMCTBA OT IPHU3HAKOB,
dhopmyaupoBaTh OOpaTHBIE YTBEPIKICHUSI.

BTopoii 1I€HHOCTHIO W3Y4YEHHS] TEOMETPUHU SIBISIETCS HCIOJB30BaHHE €€ Kak WHCTPYMEHTa IpH
pelieHur KaKk MaTeMaTHYeCKHX, TaK M MPAKTHUYECKHX 3a/ad, BCTPEYAIOUIUXCS B pEaTbHOM >KU3HU.
OOyuaromuiicst JTOJDKEH HAydUThCS OMNPEACNIUTh TE€OMETPUUYECKYI0 (UTypy, ONMHUCATh CIOBAaMHU JIaHHBIN
4epTéX WM PUCYHOK, HAWTH IUIOMIA[b 3€MEJIbHOTO Yy4YacTKa, pacCUUTaTh HEOOXOIUMYIO JUITHHY
OTNITOBOJIOKOHHOTO KaOeyss Wi TpeOyemble pa3Mepbl Tapaxka s aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BEIYUCIIUTENIbHAS JIMHUS B U3ydeHHH TeoMeTpuu. [Ipu permeHun 3amad nmpakTUUECKOro Xapakrepa
OOYJarOIINICS YUYUTCA CTPOUTH MATEMAaTHYECKHUE MOJICTH PEAbHBIX JKU3HEHHBIX CHUTYaIlUi, MPOBOJUTH
BBIYUCIICHUS M OLICHUBATh aJICKBATHOCTH MOJIYY€HHOTO pe3yibTaTa.

Kpaiine BaxHO TOMUEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH yIEOHBIMH MPEIMETaMHU, MOTHBUPOBATH
WCTIONIb30BaTh OMPEJEICHUSI TEeOMETPHYECKHMX (GUTYp W TIOHSATHH, JIEMOHCTPHPOBATH NPUMEHECHHE
MOJTYYCHHBIX YMEHUM B (U3MKE W TEXHUKE. DTHU CBS3M HamOoJiee SPKO BUIHBI B Temax «BexTopsi»,
«TpuroHomerpruueckue COOTHOIIEHUs», «MeToa koopauHaT» u «Teopema [Tudaropar.

VueOnnii kypc «l'eoMmeTrpus» BKIIOYAET CIEAYIOIMIME OCHOBHBIC pa3/elibl  COJEPIKaHUS:
«['eomeTpuueckue ¢GUTyppl M HX CBOHCTBa», «M3MepeHHE TEOMETPUYECKUX BEIUYUH», «JlekapTOBbI
KOOPJIUHATHI Ha IMIIOCKOCTNY, «BekTopb», «/[Brxkenus miockoctny, «IIpeodpazoBanus noaoous».

OOmiee YMCIO 4YacoB, PEKOMEHIOBAHHBIX JJIsI M3y4eHHs Yy4eOHOro Kypca

«'eomerpusi», — 204 gaca: B 7 kimacce — 68 gacoB (2 gaca B Hezenmio), B 8 kimacce — 68 gacoB (2
yaca B HEJIENI0), B 9 kimacce — 68 yacoB (2 4yaca B HEJIEIIO).

46



COJEP)KAHUE OBYYEHMUA 7 KIIACC

Hauanbzbie nonstus reomerpun. Touka, npsiMasi, OTpe30K, ayd. Yroi. Bunel yrios.

Beprukanbsbie u cMexHbIe yribl. buccekrpuca yria. JIomanas, MHOroyronsHuk. [lapamiensHOCTs U
MEPIEHIUKYIIAPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cuUMMeETpHH. llpumepsl cumMmeTpuu B
OKPYXKAIOILEM MUPE.

OcHOBHbBIE TIOCTPOEHMSI C IOMOLIBIO LMPKYAss M JUHEWkH. TpeyroibHuk. BeicoTa, menuana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOE1peHHBIN 1 PaBHOCTOPOHHUH TpeyroJbHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U IPU3HAKU paBHOOEPEHHOTO TpeyrojpHuKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CpoiicTBa M NpHU3HAKU NapauieldbHbIX HpsiMbIX. CymMMma YIJIOB TpEyrojbHHKA.

Breminue yrisl TpeyroiabHHKa.

[IpsimoyromnbHbIi TpeyroapbHUK. CBOMCTBO MeIuaHbl MPSIMOYIOJIbHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runoteHy3e. IIpu3Hakum paBeHCTBA NPSAMOYIOJIBHBIX TPEYrOJbHHUKOB. [IpSAMOYroJIbHBIM TpPEYTrOJbHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TEOpema O
OombIIIeM yrJie U O0JIbIIeH CTOpOHE TpeyrojabHuKa. [leprneHanKysp 1 HaKJIOHHAS.

I'eomeTpruueckoe mecTo Touek. buccexkrpuca yria M CepelIMHHBIA NEPIEHANUKYISP K OTPE3KYy Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpPYI, XOpJa W JIUaMeTp, UX CBOMCTBA. B3auMHOE pacmnosiokeHue OKPYKHOCTH H
npssMoi. KacarenpHas M cekymas K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHas B yroy. Bnucannas u
ONMCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8KJIACC

UYetrbipéxyronpHuku. [lapamnmenorpamMm, ero mnOpu3HaKW W CBOMCTBA.  YacTHbie ciaydau
napajuieJIorpaMMoB (TIPSIMOYTOJILHUK, poMO, KBajapaT), UX MPU3HAKWA U CBOMCTBA. Tparenus, paBHOOOKas
Tparnenus, €€ CBOMCcTBa U pu3Haku. [IpsiMoyronpHas Tpaneuus.

Meron ynBoenuss wmeauanbl. llentpanbHas cummerpus. Teopema @Pameca u  TeopeMa o
MPOMOPLIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUYU TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKa.

[Tono6ue TpeyroabHUKOB, K03 duineHT nogaoous. [Ipuznaku moaoOust TpeyrojabHUKoB. [Ipumenenue
000U P PEeUICHUH MPAKTUYECKUX 3a1a4.

CpoiictBa 1uiomianeit reomerpuyeckux Quryp. Dopmyiabl Ui IUIOMAAM  TPEYroJibHUKA,
napajuienorpamma, pom0a u tpanenuu. OTHOILIEHHE IIoMael MoJ00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema ITudaropa. [lpumenenue reopemsl [ludaropa npu pemeHnn npakTHUECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHIE€HC OCTpPOro yria MpsIMOYTOJIBHOTO  TpeyrosibHuka. (OCHOBHOE
TPUTOHOMETPHYECKOe TOXAeCcTBO. TpuroHomerpuueckue ¢yHkiuu yrioB B 30°, 45° u 60°.

Brucannble ¥ LIEHTpallbHBIE YIJIbI, YTOJI MEXAY KacaTelbHON M XOpIAOW. YTIBl MEXAY XOpAaMU U
CeKyIIMMU. BIiMcaHHbIe U OMMCAHHBIE YETHIPEXYTOJIbHUKU. B3auMHOE pacronokeHne ABYX OKPY:KHOCTEH.
Kacanue oxpyxnocteil. OOmiue kacareiabHble K JBYM OKPYKHOCTSM.

9KJACC

Cunyc, kocunyc, Tauresc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DopMyIIb
IIPUBEACHHUS.

Pemenue tpeyronbHuKoB. Teopema KOCHHYCOB M TEOpEMa CHUHYCOB. PellleHne npakTHYecKuX 3a1ad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeo6pazoBanue nogobus. [logo6re cooTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 pon3BENEHUH OTPE3KOB XOP[, TEOPEMBI O IPOU3BEAEHUHN OTPE3KOB CEKYIIHMX, TEOPEMA O
KBaJipaTe KacaTeabHOMU.

Bekrop, mmHa (MOIynab) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO HAalpaBlIECHHbIE
BEKTOpPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu HaJ BekTopaMu. PasnoxeHue
BEKTOpa II0 JIByM HEKOJUIMHEapHbIM BekTopaM. KoopamHatel  Bekropa. CkansipHOe  NpOU3BENEHHUE
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BEKTOPOB, IPUMEHEHME I HAXO0XAECHUS JUIMH U YIJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTU. YPaBHEHMsS IPSAMOM M OKPYKHOCTH B KOOpAMHATax,
[IepeCEUCHNE OKPYXHOCTEN U NpsIMbIX. METOI KOOPAMHAT U €ro PUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTHU. ['pagycHas u paguaHHasi Mepa yriia, BbIYMCICHUE
JUIMH OyT OKpykHOocTel. [nomans kpyra, CEKTOpa, CETMEHTA.

JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (SIeMeHTapHbIE IPEICTaBICHUS).
[TapannensHbiid neperoc. [IoBopoT.

HNPEIMETHBIE PE3YJIbTATHI

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI IPOrPaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus: B 7 KJacce:

Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHe (QUTYpBI, OMPENCNATh WX B3aUMHOE paCIOJIOKEHHE,
n3o0paxaTb  reoMeTpuueckue  (Urypbl,  BBIIOJHATH  YEPTEXKM IO YCIOBUIO 3aaaud. M3mepsaTh
JIMHEWHBIC W YIJIOBBIC BEIWYMHBL Pemars 3a1auv Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHON JKU3HU, pPa3MepoOB
MPUPOAHBIX 00BEKTOB. Paznuuarh pa3Mepsl ATHX OOBEKTOB IO MOPSIKY BEIUYHHBI.

CTpouTh UepTeKU K TeOMETPUUECKUM 3a]1a4aM.

[Tonp30BaTbCsl INpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, WCIIOJIB30BaTh IPU3HAKM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 33/1a4.

[IpoBOANTS JIOTHUECKHE PACCYKIECHHUS C UCIIOJIB30BAHNEM IT'€OMETPUIECKUX TEOPEM.

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA IPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBONCTBOM MEIUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ MPSIMOYIOJBHOIO TPEYrOJIbHUKA, B PEIICHHH F€OMETPUYECKHUX 3a/1ad.

Onpenenars NapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH CEeKyIlas.
Onpenenats NapauieIbHOCTh MPSIMBIX € MOMOIIBK) PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM IpPSAMOM 10
TOYEK APYTrOu MpsiMOM.

Pemrate 3amaun Ha kieTyaToit Oymare.

IIpoBOANTE BBIYMCIEHUS M HAXOAWUTh YUCIOBbIE M OyKBEHHBIE 3HAUCHMs YIJIOB B I'€OMETPUYECKUX
33Ja4axX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IIPU MIEPECEUCHNN JIBYX MapajlIesbHbIX NPAMBIX ceKyllei. Pemars npaktuueckue 3agaun Ha
HaXO0KJICHHE YIJIOB. BafeTs NOHATHEM TI'€OMETPUYECKOIO MECTA TOYEK. YMETh  OMNpEAENIATh OHUCCEKTPUCY
yIja ¥ CepeIMHHbIN NEPICHIUKYIISIP K OTPE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

DopMynMpOBaTh ONPEACIECHUS OKPYKHOCTU U Kpyra, XOpbl U JUaMEeTpa OKPYKHOCTH, IOJIb30BATHCS
UX CBOWCTBaMH. YMETh INPHUMEHATh 3TU CBOMCTBA IIPU PELICHUHM 3a/a4.

Bnagers mOHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, yYMETb HAaXOIUTb €€ LCHTP.
ITonp30BaTbes (pakTaMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJbHUKA IEPECEKAIOTCS B OJAHOM TOUKe, U O
TOM, YTO CEPEIMHHBIC NIEPIIEHANKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJHOU TOUKE.

Bnaners MIOHATUEM KacaTeJIbHON K OKPY’KHOCTH, I10JIb30BaThCs TEOpEMOil 0
NIEPIEHIUKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KacaHUs.

Ilonb3oBaTbcs NPOCTEMIIMMU TE€OMETPUUYECKMMHU HEPABEHCTBAMH, IOHMMATh HUX IPAKTUYECKUN
CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JTMHEHKU.

IIpenmeTHbIe pe3ysibTaThl OCBOEHHUS IPOrpaMMbl y4eOHOT0 Kypca K KOHIly oOyyeHus B 8 kiacce:

PacriozHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, MX JIEMEHTHI, IOJb30BAaThCS MX CBOMCTBAMHM
IIpU PELICHUHA F€OMETPUUECKHUX 3a/1a4.

[TpuMeHsTH CBOMCTBAa TOUKU MEpPECEUCHUs] MeIUaH TPeyrojbHHKa (LIEHTpa Macc) B PELICHUH 3a7ad.

Bnagers moHsATHMEM CpeOHEH JIMHUM TPEYroJbHMKAa WM TpamleluH, NPUMEHSATh MX CBOWCTBA IIpH
peuieHun reomerpuueckux 3anad. Ilosmb3oBarecs Teopemoil dPaiieca U TEOPEMOM O MPONOPLMOHATIBHBIX
OTpe3Kax, IPUMEHATh UX JJIS PELIEHUS IPAKTUUECKUX 3a/1a4.

[TpuMeHsATh NPU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUYECKUX 33/1a4.

ITone3oBatbes Teopemoii [ludaropa 1 perieHns reoMeTpuYeckiX U MpakTudeckux 3agad. CTpouTh
MaTeMaTHYECKYl0 MOJENb B IPAaKTUYECKUX 3a/JadaX, CaMOCTOATEIbHO JelaThb 4YepTéX M HaXOAUTh
COOTBETCTBYIOILME JJIUHBI.

Bnaners MoHATHSAMU CHHyCa, KOCHHYCa U TAHI'€HCAa OCTPOTO yrja MPSMOYIOJIBHOTO TPEYroJIbHHKA.
ITonb30BaTbCs ATUMU MOHATUSAMU AJIS PELICHUS MPAKTUYECKUX 3a]ad.
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Bbraucnare (pa3iuyHbIME CIOCO0aMHM) TUIOIIAAb TPEYroJbHUKA U IUIOIIAIM MHOTOYTOJBHBIX (QUTYD
(monB3ysich, rae HE0OOX0UMO, KAIbKYIATOPOM). [IpUMEHATH MOTyYeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Bnanerh MOHATUAMYU BOMCAHHOTO U LIEHTPAJIBHOI'O YIJIa, UCIOJb30BaTh TEOPEMBl O BIIMCAHHBIX YIJIax,
yriax MeXay XOpAaMHy (CEeKyIIMMH) U YIJe MEXy KacaTeJbHOW M XOpAOH MpU PEUICHUH T'€OMETPUUECKUX
3azad.

Bnagerp MOHATMEM  ONHMCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHATh CBOICTBA  OINHCAHHOI'O
YeThIPEXYTOJIbHUKA [IPU PELICHUH 3a/1a4.

[IpuMeHsATh MOJMy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOMTh MAaTeMAaTUYECKUE MOJENIU Uil  3ajad
peaJlbHOM  JKM3HM UM TNPOBOJUTH  COOTBETCTBYIOILME  BBIYMCICHHUS C NPUMEHEHUEM MOJ00uS U
TPUTOHOMETPHH (I10JIb3YSCh, TJI€ HEOOXOAUMO, KAIbKYISTOPOM).

[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI IPOrpaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus: B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUN OCTPBIX YIJIOB, HAXOAUTh C UX IOMOIIBIO Pa3InYHbIE JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYroJIbHUKa («pelleHue MPSMOYIOJbHBIX TPEYTOJbHUKOBY). Haxoaute (c
MOMOIIBI0  KaJIbKYJIATOpa) JUIMHBI ¥ YIJIbI JJ1 HETAOJUYHBIX 3HAUYEHUH.

[Tonb3oBarbest (opMynamMu TNPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM IS
HAXO0X/IEHNUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMHU BETMUYMHAMH.

Hcnonb3oBaTh TeOpeMbl CHHYCOB M KOCHHYCOB [UI HaXOXKJEHUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelleHue TPEYroJbHUKOBY), IPUMEHSTh UX MPU PEUICHUH F€OMETPUUECKUX 3aa4.

Brnagets monsTHsSIMEU mpeoOpazoBaHUsS MOAOOWS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (QHUTYP.
[Tonb3oBaTbest cBOWCTBaMU 1M0100Us MPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JJIMHBI U HAXOAUTbH YIJIBI Y
nofo6HbIX Quryp. [IpumeHsTh cBOWCTBAa MOAOOMS B MPakTUYECKUX  3aqadax. YMeTh  IPHUBOJUTH
pUMepbl  MOJOOHBIX  (DUTYp B OKpPYXKAIOIIEM MHpE.

[Tonb30BaTbest TEOpEMamMH O MPOU3BENEHUU OTPE3KOB XOPJ, O MPOU3BEICHUHM OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeIbHOM.

[Tonb3oBaTbcsi BEKTOpaMH, MOHUMATh WX T€OMETPUUECKUA U (DU3UUECKUN CMBICI, MPUMEHSITh UX B
pElIeHUH TeOMETPUUECKUX M (u3nyeckux 3aaad. [IpuMeHATh cKalsipHOE MPOW3BEIECHUE BEKTOPOB IS
HAXO0XJICHUS JUIUH U YIJIOB.

[Tonb3oBaThcsi METOIOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSTH €0 B PEIICHUU T€OMETPUUYECKUX U
MPAKTUYECKUX 3a]au.

Bnagers moHATHSAMH NPaBUIHLHOTO MHOTOYTOJIbHHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI IYTH OKPYKHOCTHU
U paJluaHHON MepHI yIJia, yMETh BHIYUCIATH IUIOMIAIb Kpyra U ero yacteil. [[pumMeHsITh noxy4eHHbIe YMEHUs
B MIPAKTUYECKHX 3aauax.

Haxonuth ocu (wiau LEHTPhI) CUMMETPUU (QUTYp, IPUMEHSTH JBWKEHUS IIOCKOCTU B MPOCTEHUIIUX
clIydasx.

[IpuMeHsTh MOJy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTUYeCKHUE MOJENIU JUid  3ajad
pealbHOM  JKM3HM W TNPOBOJUTH  COOTBETCTBYIOIIME  BBIYHMCICHHUS C NMPUMEHEHUEM MOJ00uS U
TPUTOHOMETPHUYECKHUX byHKIUH (MoIB3yACh, rjae HE00X0 MO, KaJbKYJISATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

HaunmeHoBanue KosmmuecTBo OcHoBHOE coepxaHue OcHoBHbBIEe BU/IbI 1eSIT€IbHOCTH 00y4arOIINXCst
paszaesa (TeMbl) 4acoB
Kypca
[Ipocreitmune 14 [Ipocreiue reomeTpudeckue D opMyJMPOBATH OCHOBHBIE ITOHATHS U OIPEACIICHUS.
reOMETPUYECKHUE OOBEKTHI. Pacno3HaBaTh M3y4eHHbIE TeOMETpUUYECKUE QUTYPBI,
¢burypsl u ux MHOTroyroJbHUK, JJOMaHasl. onpeaeJsiTh X B3aMMHOE PACIIOJIOKEHHE, BBINOJHATD YEPTEXK 110
CBONCTBA. CMexHbIe U BEPTUKAJIbHBIE YTIIbI. YCIIOBHIO 33J1a4H.
N3mepenue Pabora ¢ npocrelmmmu yeprexamu. IIpoBoauTh IpocTENIINE IOCTPOCHHUS € IIOMOIIBIO IUPKYIIS U
reOMETPUUYECKUX N3mepenune TMHENHBIX U YIII0BBIX JIMHEUKH.
BEJINYUH BEJINYMH, BBIYUCIICHUE OTPE3KOB U HN3mepATH JIMHEHBIE U YTIIOBBIE BEINYUHBI TEOMETPUUYECKHUX U
YTJIOB MPAKTUYECKUX OOBEKTOB.
OnpeneasiTh «Ha IJ1a3» pa3Mepbl peaTbHbIX 00BEKTOB,
NMPOBOAUTH TPyOyIO OIIEHKY UX PAa3MEPOB.
PemaTe 3a1aun Ha BBIUKCIEHUE IJIMH OTPE3KOB U BEJTUYUH YIJIOB.
PemaTe 3a1aun Ha B3aUMHOE PACHOJI0KEHUE T€OMETPUUECKUX
buryp.
IIpoBoanTs K1accu(UKALMIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YIIIOBbIC BEIMYNHBL, IPOBOAUTH
HE0OX0UMBIE JOKa3aTelIbHbIE PACCYKICHUSI.
3HAKOMHUTBCH C HCTOPHEH Pa3BUTHUSI TEOMETPUU
TpeyronbHUKN 22 [TonsaTHe 0 paBHBIX Pacno3naBaTh napel paBHbIX TPEYTOJIbHUKOB HAa TOTOBBIX
TPEYroJbHUKAX U NIEPBUYHbBIC yeprexax (C ykazaHueM MPHU3HAKOB). BLIBOAUTH clieCcTBUS
IIPEICTABICHUS (paBEHCTB COOTBETCTBYIOIIUX JIEMEHTOB) U3 PABEHCTB

0 paBHbIX (pUrypax.

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB.

IIpu3naku paBeHCTBa
IIPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
CBOMCTBO MEAMAHBI IPSIMOYTOJILHOTO
TPEYrOJIbHUKA, TIPOBEAECHHON

K TUIIOTEHY3E.

PaBHOOe1peHHbIE U

PaBHOCTOPOHHUE TPEYTOJIbHUKH.

TPEYrOJIbHUKOB.
®opMyJIHPOBATH OINPE/IEIEHUS: OCTPOYT OJIBHOTO,
TYNOYTOJBHOTO, IPSIMOYT0JIbHOTO, PaBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIHMaHbl TPEYrOJIbHUKA; CEPEIMHHOTO NEPIIEHINKYIISIPa OTPE3Ka;
NEpUMETpa TPEYrOJbHUKA.

®opMy.IHPOBATH CBOICTBA U MPU3HAKU PABHOOEPEHHOTO
TPEYTOJIbHUKA.

CrpouTh uepTexu, pemaTs 3a1a4M ¢ [IOMOILBIO HAX0KIEHUS
PaBHBIX TPEYTOJbHUKOB.
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[Ipu3naku u cBOMCTBA
PaBHOOEAPEHHOTO TPEYT OJIbHHKA.
HepasencrBa B

TE€OMETPHH.

[IpssMOYTONIBHBIN TPEYTrONBHUK C
yriom B 30 rpaaycos.

IIpuMeHATH NIPU3HAKY PABEHCTBA IPSMOYTOJIbHBIX
TPEYTOJIbHUKOB B 3a7ayax.

Hcnoab30BaTh 111GPOBBIE PECYPCHI AJIsl HCCJIETOBAHNS
CBOMCTB M3y4aeMbIX puryp.

3HAKOMMTBCSI C HCTOPHel Pa3BUTHS FEOMETPUU

[TapamnensHbie 14 [TapannenbHble IpsIMbIE, UX CBOMCTBA. ®opMyIHpPOBaTh NOHSTHE MapAJIIEIbHBIX MPSMBIX,
psiMbIE, CyMMa Haxkpecr nexaue, HAXOMTh PAKTUYECKUE TPUMEPDIL.
YIJIOB COOTBETCTBEHHBIE U OJJHOCTOPOHHHE H3yuarts cBoiicTBa yrjioB, 00pa30BaHHBIX MPU NEPECECUEHUN
TpPEeYrojbHUKa yIJIbl, 00pa30BaHHBIE napauleJIbHBIX NpAMbIX cekyiel. [IpoBoanTs noka3aTenbcTBa
MIPH MepeCceueHn N MapayIebHbIX NapauIeIbHOCTU JABYX MPSAMBIX C TOMOIIBIO YIIIOB, 00pa30BaHHBIX
MPSIMBIX CEKYIIEHl). IIPU NIEPECEUECHNUH ITUX MPSIMBIX TPEThEU MPSIMON.
[Ipu3Hak nmapamieabHOCTH MPSIMBIX BbIuncasTh CyMMYy YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
yepe3 paBEHCTBO PACCTOSIHUM OT HaxoauTsp uncnoBbie 1 OyKBEHHbIE 3HAUEHHUS YIJIOB
TOYEK OJHOMU MPSIMOM 10 BTOPOU B TEOMETPUYECKUX 3aJ1a4ax C UCIIOJIb30BAHUEM TEOPEM O
IIPSIMOM. CyMME YIJIOB TPEYrOJIbHUKA U MHOTOYT OJIbHHKA.
Cymma yrioB 3HAKOMHUTBCH C UCTOPHEH Pa3BUTHUSI TEOMETPUU
TpeyrojabHuka. BHennue
YTJIbI TPEYTOJIbHUKA
OKpyXHOCTb H 14 OKpyXHOCTb, XOpJa ¥ TUaMeTP UX ®opMyIHPOBATH ONPEACACHHA . OKPYKHOCTH, XOPJbI, IUaMETPa
KpYT. CBOMCTBA. Y KacaTeJIbHON K OKPY>KHOCTH. M3y4aTh uX CBOMCTBA, IPU3HAKH,
I'eomerpuueckue KacarenpHas K OKpy>KHOCTH. CTPOMUTH YEPTEKU.
IIOCTPOEHUS OKpyXHOCTb, BIINCAaHHAs B HccaegoBarth, B TOM 4HCIIE HCMOAb3YS HU(POBBIEC PECYPCHI:

yroJ.
ITonsatue o 'MT, npumenenue

B 3aJlaUax.
Buccekrpuca u cepenuHHbII
HEPIEeHANKYIISP KaK
Tr€OMETPUYECKHE MECTa TOYEK.
OKpyXHOCTb, OIIICAHHAS
OKOJIO TPEYTOJIbHUKA.
OKpy»XKHOCTb, BIIMCAHHAS

B TPEYTOJIbHUK.

[Ipocreiinue 3agaumn Ha
MIOCTPOEHUE

OKPYKHOCTb, BIIMCAHHYIO B YTOJI; HEHTP OKPY>KHOCTH, BIIUCAHHO B
YT'OJI; PABEHCTBO OTPE3KOBKACATEIIbHBIX.

HUcnoas3oBath MeToa [ MT 171 nokazaTenbcTBa TEOPEM O
nepecedyeHny OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEIUHHBIX
NEPHEHANKYJIAPOB K CTOPOHAM TPEYT'OJIbHUKA C TOMOILBIO

I'MT.

OBJaeBaTh NOHATHUSMH BIMCAHHOW U OMTUCAHHOM OKPY>KHOCTEH
TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEN.

Pemiars OCHOBHBIE 3a1a4M HA MOCTPOECHHE: YIila, PABHOIO
JAHHOMY; CEpPEIMHHOTO MEPIIEHANKYISAPA JAHHOTO OTPE3Ka;
MPSMOM, POXOISIIEN Yepe3 JaHHYIO TOUKY U MEPIEHAUKYISIPHOU
JAHHOM MPSMOii; OMCCEKTPUCHI IAHHOTO YTIia; TPEYTrOJIbHUKOB
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110 pa3JINYHbIM 3JICMCHTAM.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPUHU

[ToBTOpeHwue, 4 [ToBTOpEeHUe 1 0600IICHNE PemaTh 321244 Ha MIOBTOPEHHUE, WIUTFOCTPUPYIOITUE CBS3H MEXKTY

00001enne OCHOBHBIX HOHATHIH U METOJOB pa3IMYHBIMU YaCTSIMU Kypca

3HaAHUU Kypca 7 Kiacca

OBUIEE 68

KOJIMYECTBO

YACOBIIO

ITPOTPAMME

8 KJIACC
HaumenoBanue pasgesna | KoanuecTrBo OcHoBHOE coep:kaHue OcHOBHBIE BUBI 1eITEJIbHOCTH 00y4A0IIHUXCH
(TemMbl) Kypca 4acoB

YeThlpE€XyronbHUKA 12 [Tapannenorpamm, €ro Npu3HaKu U N300paxkaTh M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKU
cBoiicTBa. YacTHbIE Ciydan pPa3HBIX BUJOB U UX AJIEMEHTH. @OPMYJIMPOBATH
napasuieorpaMMoB onpeeeHus : apajienorpamma, NpsMoyroiabHIKa, poMmoa,
(IpsAMOYTOJIBHUK, poMO, KBaJpar), KBaJipara, Tpamneluu, paBHOOOKOI Tpanemuu, NpsiMoyroJbHON
UX MPU3HAKU U cBoiicTBa. Tpanenus. Tparneuuy.
PaBHoGOKas 1 Jloka3pIBaTh M MCNOJIb30BATH NPU PellIeHUH 3a/1a4
IpSIMOYTOJIbHAs TParelHH. MPU3HAKU U CBOMCTBA: MapauiesorpaMmma, npsiMoyroJibHHKa,
Meto1 yIBOEHUS METUAHBI. pom0a, KBasipata, Tpaneuu, paBHOOOKOH Tpamnenuu,
LenTpanbHas cuMMeTpust MPsIMOYTOJILHOM Tpameruu.

IIpuMeHsATH MeTOJ YIBOCHHSI MEIUAHbl TPEYroJbHUKA.
Hcnoan3oBath 1U(PPOBBIE PECYpChl Ul UCCIENOBAHUS
CBOMCTB U3y4aeMbIX GUTYp.

3HAKOMMTBCSI C HCTOPH N Pa3BUTHS TEOMETPUUI

Teopema Paneca u 15 Teopema daseca u Teopema IIpoBoaMTHL MOCTPOEHH A C IOMOLIBIO LIUPKYJIS U JIMHEHKH €
Teopema o O IIPOIOPLIMOHATIBHBIX OTPE3Kax. HCII0JIb30BaHuE TeopeMbl Dajieca U TEOPEMBI
IIPONIOPLIMOHAJIBHBIX Cpe/Hss IMHUS TPEYTOIIbHAKA. 0 IIPOTIOPLIMOHATLHEIX OTPE3KAX, CTPOMTD YETBEPTHIA
OTpe3Kax, NoJOOHbIE Tpanenus, e€ cpeHsist JIMHUS. IIPONOPLMOHAIIBHBIM OTPE30K.

TPCYTOJIbHUKI ITponopIHoHaIbHBIE OTPE3KH. IIpoBOANTH I0KA3ATEIHCTBO TOTO, YTO MEAUAHDI




LenTp mace

B TpeyroiapHuKe. [lono6HbIe
TpeyroibHUKU. Tpu npr3HaKa
10JI00MS TPEYTOIBHUKOB.
[Tpumenenne nogoous

IPU PEIICHUU MPAKTUICSCKUX
3aj1a4

TPEYroJIbHUKA IIEPECEKAIOTCA B OJJHOM TOUYKE, U HAXOAUTh
CBSI3b C LICHTPOM MAaccC, HAXOAMTh OTHOIIEHUE, B KOTOPOM
MEJIMaHBbI JIEIATCA TOYKON UX IIEPECCUCHHUS.

HaxoauTp 110100HbIE TPEYTOJILHUKN Ha TOTOBBIX YEPTEXkKAX C
YKa3aHUEM COOTBETCTBYIOILMX IIPU3HAKOB MOJ00MS.
Pematp 3aga4m Ha 110100HbBIE TPEYTOJIBHUKU C TOMOIIBIO
CaMOCTOSITENIBHOTO IOCTPOCHMS YEPTEKEN U HAXO0XKICHUS
M0/I00HBIX TPEYTrOJIbHUKOB.

IIpoBoauTh 10KA3aTEIbCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
noJ100us.

Jloka3pIBaTh TpU NIPU3HAKA OO0 TPEYT OJIbHUKOB.
IIpuMeHATH NOJy4YEeHHbIE 3HAHUS IPU PEILICHUH
F€OMETPUYECKUX U MPAKTHUYECKHX 3a/1a4.

3HAKOMHUTBCS € MCTOPHEH Pa3BUTHS T€OMETPUU

ITmomans. Haxoxnenne 14 CaoiicTBa montage OBianeBaTh NEPBUYHBIMH NPeICTABIEHUSIMH 00 001IIEH
101 A IeH T€OMETPUIECKHUX (QUTYD. TEOpHUH TUIoIaau (Mepsl), (popMyJIHMpPOBATH CBOKCTBA
TPEYroJbHUKOB U DopMyIibl A1 TUIOIIA U TUIONIA/IU, BBISICHSTD UX HATJISTHBIM CMBICIL.
MHOTOYTOJIHBIX QUTYD. TPEYyroJbHUKA, apajuIesorpaMMa, BeiBoauTh hopMyIibl IUIONIAIN TApAIJIeIOrpaMma,
[Tnomaau mogo6HbIX Tpamnenuu. TPEeYroJbHUKa, Tpanenuu u3 GopMysbl IIOMaAN
¢uryp BrlunciieHne mIomanei CIokKHbIX NPAMOYToJBHHKA (KBA/PaTa).
¢buryp. [Tnomaau puryp BoiBoauTh (hOpMYIIBI IJIOMIAAH BBITYKIOTO
Ha KJ1eT4aToi Oymare. Ilnomanu YeThIPEXYroJIbHUKA Yepe3 JUaroHalld U yroJl MeX 1y HUMH.
1000HBIX (QUryp. HaxoauTsp mionianu Guryp, n300pakE€HHBIX Ha KJIETYaTON
3amaun Oymare, MCI0JIb30BaTh pazOueHue GUrypsl Ha 4YacTu U
C IPAKTHYECKHIM noctpauBanue. Pa3éupars npuMepsbl UCIIOJIb30BaHUS
COZIePKAHUEM. BCIIOMOTATEJIbHOM MIIOMIAN [Tl PEIICHUS TEOMETPUUECKUX
Pemienue 3amau 3azaq.
C MOMOIIBIO METO/IA HaxoauTsp momany nogqo0HbIX GUryp.
BCIIOMOTATEILHOMN TIIONIAIN BoiuncasTh miomaay pa3inyHbIX MHOTOYTOJBHBIX QUTYD.
Pemath 3a1auM Ha MJIOMIA/1b C IPAKTHUECKUM COJIEPKAHUEM
Teopema I1udaropa u 10 Teopema [Tudaropa, u eé Joka3biBaTh Teopemy [Tudaropa, necnoan3oBarts e€ B

Hadajla TPUTOHOMCTPHUU

IIPUMEHEHHE.
OmnpeneneHyie TPUrOHOMETPUIECKUX
(GyHKIUH 0CTpOro yria

NPAaKTUYECKUX BHIYUCIICHUSX.
®opMyIHPOBATH ONIPEAETICHUS TPUTOHOMETPUUYECKUX
(GyHKIMIT OCTPOro yriia, HPOBEPSITh NX KOPPEKTHOCTD.
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MPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
TPUTOHOMETPUUYECKUE COOTHOIIEHUS
B [IPSIMOYT'OJIbHOM TPEYTrOJIbHUKE.
OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

BBIBOUTH TPUTOHOMETPUYECKUE COOTHOIICHHS B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE.

HccenenoBaTh COOTHOIICHUS MEXKTYy CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYrOJbHHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBats GopMyIibl IPUBEICHHUS U OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIIECTBO IS HAXOXKICHUSI
COOTHOIICHU I MKy TPUTOHOMETPUYCCKUMH DYHKIHSIMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IpuMeHATH TIOTyYCHHBIC 3HAHKS M YMCHUS [IPU PEIICHUN
NPaKTHYCCKUX 3a7a4.

3HAKOMHUTBCS € MCTOPHEN Pa3BUTHS T€OMETPUHU

VYTIIBI B OKPY>KHOCTH. 13 Brnucanubie u ieHTpanbHbIe ®opMyTHPOBATh OCHOBHBIE OIIPE/IETICHMS], CBI3aHHBIC
BrrcanHeie 1 YIJIBI, YLOJI MEXy KacaTelIbHON C yIJIaMHU B Kpyre (BIUCaHHbBIN YTroJ, IEHTPaIbHBIN yro).
ONMCAaHHBIC 1 XOPJIOH. HaxoauTs BMCaHHBIE YIJIbl, ONUPAIOIINECS HA OJIHY AYTY,
YETBIPEXYTOJIbHUKH. VYTIIBI MEX Ty XOpaMHU U BBIYMCJISATH YIJIBI C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX YIJIaX,
KacarenbHbie CEKYILMMHM. TEOPEMBI O BIINCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
K OKPY>XKHOCTH. Brnucannbie u onucaHHbIe OECHTPAJIBbHOM YTJIC.
Kacanue oxpyxHocTen YETBIPEX YT OJILHUKH, UX TIPU3HAKH U HccaenoBarhb, B TOM YHCIIE C TIOMOIIBIO MIU(PPOBBIX PECYPCOB,
CBOMCTBA. BIIMICAHHBIE U OITUCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTD UX
[IpumeneHne TuX CBOMCTB CBOICTBA M MPU3HAKHU.
IpU pelIeHUU Hcnoab30BaTh 3T CBOMCTBA U IPU3HAKU IIPU PELLICHUH 33734
F€OMETPUYECKHX 3a/au.
B3auMmHoe pacrnonoxenue AByx
OKpPYKHOCTEH, o011ume
KacaTresbHbIE.
Kacanue okpyxHocrei
[ToBTOpEHwME, 4 [ToBTOpEHNE OCHOBHBIX MOHATHH U PemaTe 3a1a4u Ha MOBTOPEHUE, UIUTFOCTPUPYIOLIUE CBS3H
0000111eHne 3HaHUH METOJIOB KYpCOB 7 U 8 KIJIacCOB, MEXIy pa3IuYHbIMHU YaCTAMH Kypca
0000111eHNe 3HAHUM
OBUIEE KOJIMYECTBO 68
YACOBIIO
I[TPOIT'PAMME
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9 KJIACC

HaumenoBanue pasgesna | KoianuecTrBo OcHoBHOE cofep:kaHue OcHOBHBIE BU/IbI 1eTeIbHOCTH 00y4aromXxcsi
(Tembl) Kypca 4acoB
Tpuronomerpus. 16 OmnpeneneHre TPUTOHOMETPUICCKIX D opMyTHPOBATH ONpeIeIeHUsI TPUTOHOMETPHICCKUX
Teopembl KOCHHYCOB U ¢dbyskmit yrios ot 0 rpaaycoB 10 (YHKIHA TYTIBIX U MPSMBIX YTJIOB.
CUHYCOB. 180 rpanxycoB. ®opmyItbl BbIBOAMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
Pemenue TpeyroisHIKOB TIPUBEICHHSI. paIyCcoOM OITUCAHHOW OKPYKHOCTH).
Teopema KOCUHYCOB, TEOpEMa BoiBoauTh GopMyabl Ajs BHIYHCIEHUS TUIOIIATEH
CHUHYCOB. ¢ UCMOJIL30BAHHEM TeopeM TPUroHoMerpum (popmyna
Pemenne TpeyroapHUKOB. TUTONIA/IA TPEYTOJIbHUKA Yepe3 IBE CTOPOHBI M YTOJI MEXKTY
[TpakTryeckoe mpuMeHEHNE HUMU, GOpMYIIa IIOIIAIH YEeTHIPEXYTOIbHUKA Yepe3 ero
JTOKa3aHHBIX TEOPEM JMArOHAIHM U YTOJI MEX]Ty HUMH ).
Pemiateb TpeyroabHUKH.
Pemathb npakTuueckue 3aaun, CBOIAIINECS
K HAX0JICHUIO PA3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA
[TpeobpazoBanue 10 [TonsiTue o mpeobpazoBaHuM OcBauBaTh NOHsITHE TTPeOOpPa30BaHMS TOI00HUS.
nono0us. Metpuueckue o0 0usl. HccaenoBaThb OTHOIICHHE TMHEHHBIX AJIEMEHTOB (DUTYD
COOTHOIIIEHUS B CoOTBETCTBEHHBIE AIEMEHTHI py peoOpa3oBaHUU MOA00US.
OKPY>KHOCTHU o100HBIX (uUryp. HaxoauTtes npuMepsl 1o 100us B OKpYy>Karolei
Teopema NEUCTBUTEILHOCTH.
0 MPOU3BEJICHUH OTPE3KOB XOP, BbIBOAMTH METPUUECKHE COOTHOIICHHS MEXIY OTPE3KaMU XOP/,
TeopeMa O MPOU3BEICHUH OTPE3KOB CEKYILIUX U KacaTeJIbHBIX C HCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB
CEeKYIIUX, TeOpeMa O KBaJipare Y TIOJIOOHBIX TPEYrOJIbHUKOB.
KacaTelbHOM. Pemath reomeTpuueckue 3a7aun ¥ 3a/1a4M U3 pealbHOU KU3HU
[IpumeHenue B penieHun C UCMOJIb30BaHUEM MOJAOOHBIX TPEYTOJILHUKOB
TeOMETPUYECKUX 3a]1a4
Bekropsr 12 OmnpeneneHrie BEKTOPOB, Hcnonb30BaTh BEKTOPHI KaK HAMIPABJICHHBIE OTPE3KH,

CJIO’KEHHE U BBIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa HA
YUCIIO.

DuU3NYECKUN U T€OMETPUIYECKUI
CMBICJI BEKTOPOB. Pa3noxenune
BEKTOPA 10 ABYM

HCCJIe0BATh T€OMETPHUECKUI (TIepeMelieHre) U PU3nIEeCKHit
(cuna) CMBICIIBI BEKTOPOB.

3HaTh onpeaeeHUs] CYMMBbI U pa3HOCTH BEKTOPOB, YMHOKEHUS
BEKTOpA HA YUCIIO, HCCJIeI0BATh T€OMETPUUECKHI U
buznyecKuit CMBICIBI ATUX onepanuii. Pemars reomeTpudeckue
3a/1a4M C UCIOJIb30BAHUEM BEKTOPOB.
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HEKOJUJIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa.

CkansipHO€ TPOU3BEACHHUE BEKTOPOB,
€ro NpUMEeHEHUE

JUIS HAXOXKJICHHMS JITTUH B

YTJIOB.

Pemmenue 3amau

C MOMOIIIBIO BEKTOPOB.

[TIpumeHneHre BEKTOPOB 1St

peuieHus 3a1a4 GU3NKI

Pack/aabIBaTh BEKTOP 10 JBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKaIsipHOE TPOU3BEIEHUE BEKTOPOB,
BBIBOJIMTDH €r0 OCHOBHBIE CBOMCTBA.

BbIYHCASATH CYMMY, Pa3HOCTh U CKAISIPHOE TPOU3BEACHNE
BEKTOPOB B KOOP/AWHATAX.

I[IpuMeHATH CKAJISIPHOE TPOU3BEICHHUE ISl HAXOXKIACHUS
JUTMH ¥ YTJIOB

JlexapToBBI JlexapTOBBI KOOPAMHATHI TOUEK OcBanBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOpAMHATHI Ha Ha IJIOCKOCTH. KOOPJIMHAT, JE€KAPTOBBIX KOOPANHAT TOYKH.
IJIOCKOCTH VYpaBHeHHE IpAMON. YpaBHEHHE BeiBoauTH ypaBHEHHE IPSIMOM U OKPYKHOCTH. Bbiie i Th
OKPYKHOCTH. MOJIHBIM KBAApaT JUIsl HAXO0XKIACHUS LIEHTPA U paauyca
KoopanHaTel TOUEK niepecedeHust OKPYXHOCTH TIO €€ YPABHEHUIO.
OKPYXHOCTH U IPSIMOH. PemaTe 3a1a4uM Ha HAXOXKIEHUE TOUYEK IIEPECEUEHUS MTPSAMBIX
Merona KoOpauHAT IPU pELIEHUN Y OKPYKHOCTEH C IOMOIIBIO METOIa KOOPINHAT.
FeOMETPUYECKUX 3a]1ay, Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOY(PPUITHEHTA TPSIMOMA
MPAaKTUYECKUX 3a/1a4 IIPU PELICHNH 3a/1a4, JJIs1 ONPENEICHUS PACIOJIOKEHUS
MPSIMOM.
IIpuMeHATH KOOPAWHATHI IIPU PELICHUU T€OMETPUUECKUX U
MIPaKTUYECKUX 3a]a4, JJIs1 IOCTPOCHUSI MATEMaTHYECKUX
MOJIeTIel peanbHbIX 3a/1a4 («METO KOOPIUHATY).
[Moab30BaThCsl 1715 TOCTPOCHUS U UCCIIEAOBAHUN UM POBBIMU
pecypcamMu.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPUHI
[IpaBunbHbIE [IpaBuibHBIE MHOTOYTOJIHUKH. D opMyJIMPOBATH ONIPEIEICHUE TPABUIbHBIX
MHOT'OYT'OJIbHUKH. Yucno mu. J{imHa OKpyKHOCTH, MHOTOYTOJIbHUKOB, HAXOAMTh UX 371eMeHThL. Iloib30BaThCs
JlnviHa OKPYKHOCTH JyTU OKPYKHOCTH. MIOHATUEM JJIUHBI OKPY>KHOCTH, BBEAEHHBIM C ITOMOLLBIO

Y TUTOIIA/Ib KpyTa.
Brruucnenue mnomanei

Paguannas mepa yria.
[Tnomans kpyra, cekropa,
CErMEHTa

IIPABWJIBHBIX MHOTOYTOJIbHUKOB, ONPEAeJsATh YHCIIO Y,
JUIMHY 1yTU ¥ paJUaHHYO Mepy yIia.

IIpoBoanTH MEpexoa OT pafraHHON MEPHI yria K
IpagycHOM 1 Ha00OpOT.

OnpenessaTh mIoMaab Kpyra.

BoiBoauTh opmyJibl (B rpayCHON M paaHHON Mepe)
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JUIA JUIMH IyT, IUIOIAJEH CEKTOPOB U CETMEHTOB.
BbIyucasiTh miomaam Guryp, BKIIOYAOIIUX 3JI€MEHTHI
OKPYKHOCTH (Kpyra).

HaxoauTs nomaay B 3a1a4ax peaJlbHOM KU3HU

JIBM>KEHU S TNTIOCKOCTH

[loHsTHE O NBUKEHUU [LIOCKOCTH.
[TapaynensHbIi EpeHoC,
noBopot IIpumenenue

MIpH pelIeHNH 3a/1a4

Pa30uparthb npuMepsl, HIUTIOCTPUPYIOIINE OHATUS
JBUKECHUS.

®opMyIHpPOBATH ONIPEAEICHHS IIapaLIEIbHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHUH. BBIBOAUTH X CBONCTBA,
HAXOMTh HEIOJIBUKHBIE TOUKH.

HaxoauTh 1eHTpPbI ¥ OCU CUMMETpPU ITpocTeHmux Guryp.
IIpuMeHsATH napasuiesbHbIN NEPEHOC U CUMMETPHIO ITPU
pellIeHnH TeOMEeTPUUYECKUX 3a/1ad (pa3oupaTh IpUMEpHI).
Hcnosb30BaTh 17151 NOCTPOECHUS U UCCIIEOBAHUI

11 (pOBbHIE PeCypPCh

[ToBTOpEHME,
00o01Ienue,
CHCTEeMaTH3aIus
3HAHHI

[ToBTOpEHNE OCHOBHBIX TOHATHII U
METOJIOB KypcOB 7—9 KJIacCoB,
0000111eHuEe U cUCTeMaTH3aIuUs
3HAHWM.

[Ipocreiiue reomeTpuiecKkme
(durypsl u ux cBoiictBa. Msmepenue
FeOMETPUYECKUX BEJTHUHUH.
Tpeyronbauku. [lapannensHeie u
HEepPIICHANKYIISPHbIE MIPSIMbIE.
OKpyXHOCTb U KPYT.
I'eomerpuueckue nocTpoeHus. YTiibl
B OKPYKHOCTHU. Bricannsie u
OTIMCaHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB. [Ipsimast u
OKPYHOCTb.

YerbpéxyronbHUKH. BriicanHbie 1
OIIMCAHHBIC YETBIPEXYT OJIbHUKHU.
Teopema [Tudaropa n Havana
TPUTOHOMETPHH.

Pemienune o61mux TpeyroabHUKOB.

OnepupoBaTh NOHATHAMHU: UTYpa, TOUKA, IPSMAst, yrod,
MHOTOYTOJILHUK, PABHOOCIPEHHBIN U paBHOCTOPOHHUMA
TPEYrOJbHUKHU, IPSIMOYTOJBHBIN TPEYroJIbHUK, MeTUaHa,
OucceKkTpuca 1 BbICOTa TPEYTOJIbHUKA, Mapajlieorpamm,
poMO, IPSIMOYTOJILHUK, KBaJIpaT, Tpareuus; OKpyKHOCTb,
KacaTeJIbHas;, paBEHCTBO U 1101001e (pUryp, TpeyrojJbHUKOB;
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI
MEX 1y IPSAMBIMU, CHMMETPHSI OTHOCUTEIILHO TOUKH U MIPSIMOIA;
JUIMHA, PACCTOSsIHUE, BETUYMHA YTIIa, TUIOIA b, IEPUMETP.
Hcnoab3oBath (pOpMYJIbI: IEPUMETPA U TUIOIIATU
MHOTOYTOJIbHUKOB, [UTMHBI OKPY>KHOCTH U IIOLIATH KPYTa,
00BbEMa IPSIMOYTOJILHOTO MapalyiesIeuIea.

OnepupoBaTh NOHATHUSIMHU: NIPSIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; MCMOJIb30BATh 3T MOHATHUS [
MIPEACTABIICHUS JAHHBIX U PEILICHUA 33/1a4, B TOM UUCJIE U3
JIPYTUX y4eOHBIX TPEIMETOB.

PemaTh 3a1aum Ha NIOBTOPEHUE OCHOBHBIX OHSTHH,
WJUTIOCTPALIMIO CBSI3€H MEXKTy pa3IMUYHBIMU YaCTSIMH Kypca.
BriOupaTs MeTOA /17151 pEIICHUs 3aJaUH.
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[IpaBuiibHBIC MHOTOYTOJIBHUKH.
[IpeoOpazoBaHus TUIOCKOCTH.
JBuwxenus. [lonobue. Cummetpusi.

Ilnomans. Beruucienue mioniaacu.

[Tnomaam mogoOHBIX huryp.
JlexapToBbl KOOPAUHATHI HA
IIJIOCKOCTH.

BekTope! Ha MI10CKOCTH

PemaTthb 3aaa4u U3 1I0OBCEAHEBHOM KU3HU

OBLLEE
KOJIMUECTBO YACOB
T1O TIPOTPAMME

68
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PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KNTACCAX

MNOACHUTEJIbHASA 3AIIMCKA

B coBpemenHoM muGPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA MPHOOpETaroT BCE OOJIBIIYIO
3HAYUMOCTh, KaK C TOYKM 3pPEHHUs TMPAKTHUYECKUX MPUIOKEHUM, TaKk M HMX pOJd B OOpa3oBaHUH,
HE00X0IMMOM KaXKJIOMY 4eloBeKy. Bo3pacraer uuciio mpodeccuii, mpu OBIaJeHUN KOTOPBIMH TpeOyeTcst
Xopomasi 0a3oBas MOJArOTOBKAa B 0OJaCTH BEPOSITHOCTH M CTATUCTHKH, TaKas IMMOATOTOBKA Ba)KHA JUIS
MIPOIOJDKEHHS 00pa30BaHMS U JUIsl YCTIEITHOM TPO(eCCHOHATBHON Kaphephl.

Kaxxnp1it 4esnoBek MOCTOSIHHO NMPUHUMAET PEIICHUS] Ha OCHOBE MMEIOIIUXCS Y HErO JaHHBIX. A s
000CHOBAHHOTO TPUHSITHS PEIICHUSI B YCIOBHSIX HEJAOCTAaTKa WM M30BITKAa MHPOPMAIMU HEOOXOJAUMO B
TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBILIUICHHUE.

NmenHo mosToMy oCTpo BCTasla HEOOXOIMMOCTh CPOPMHUPOBATH Y 00yUaromuXcsi PyHKIIMOHATHHYIO
IrPaMOTHOCTh, BKJIIOYAIOIIYIO B ce0sl B Ka4eCTBE HEOTHEMJIEMOM COCTAaBJISIIONIEH YyMEHHE BOCHPUHUMATh U
KPUTUYECKH aHaJIW3UpOBaTh WH(OpPMAIMIO, TPEJICTABICHHYI0O B pPa3IUYHBIX (PopMax, IOHUMATH
BEPOSTHOCTHBIM XapakTep MHOTHX PEaJbHBIX MPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOJIUTH MPOCTEHINNE
BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH MPHUHIIMIIAMU COOpa, aHAIM3a U TIPEICTABIICHUS JAHHBIX
W3 pasIUyHBIX cdep XKU3HU OOIIecCTBa M TOCYAapCTBAa MpHOOMIaeT OOydaromuXcsi K OOIIECTBEHHBIM
nHTepecaM. M3ydeHne OCHOB KOMOWMHATOPWKH pa3BUBAET HABBIKA OpraHU3AIMH Iepedopa W Mmojicuéra
Yyclia BAPHAHTOB, B TOM YHCJIE B MPUKJIAIHBIX 3a/lauaX. 3HAKOMCTBO C OCHOBaMU Teopuu rpadoB co31aér
MareMaTH4eckuili  GyHIaMeHT i (OPMHUPOBAaHUS  KOMIIETEHIMH B o00jmacTM HHPOPMATUKH U
uuppoBbIx TexHodoruil. I[lpu wu3ydyeHUM CTATUCTUKU W BEPOSTHOCTH OO0OrallamTcs MpeICTaBICHUS
oOyyaronuxcs 0 COBPEMEHHOI KapTHHE MHUpa U METOJax ero HhccieioBaHus, GopMHUpyeTcs MOHUMaHUe
pOJIM CTAaTUCTHKM KaK MCTOYHHMKA COLHMAIbHO 3HAYUMOM HHPOpPMAIMM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSATHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBHM C AaHHBIMHM LEJISIMU B CTPYKTYpe IporpaMMbl ydeOHOTro Kypca «BeposTHOCTH U
CTaTUCTHKa» OCHOBHOTO 00Iero oO0pa30BaHMs BBIAEICHBI CIEAYIOUINE COJAEPKATEIbHO-METOINYECKHE
nuauu: «IIpencraBineHue JaHHBIX W ONHKCATENbHAs CTAaTUCTHKaA», «BepoATHOCTB», «DIeMEHThI
KOMOMHATOpUKN», «BBegenue B Teoputo rpadon.

Conepxxanne muauM «llpencraBiaeHue JaHHBIX M ONMCATENIbHAs CTATUCTHUKA» CIYXKUT OCHOBOM IUIA
dbopMHpoBaHMs HAaBBIKOB paboThl ¢ uHGOpManueil: OT YTeHHsT M UHTEpHpeTanuu HHQOpPMAaLUHU,
Mpe/ICTaBJICHHON B Tabimuiax, Ha auarpammax M rpadukax, A0 cOopa, TMpeAcCTaBiIeHUs M aHalIMu3a
JAHHBIX C  HUCIHOJb30BAHMEM CTAaTUCTHUYECKUX XapaKTEpUCTUK CpPeIHHX M pacceuBaHus. Pabortas c
JAHHBIMHU, 00y4YaIOIIHecs] y4aTcs CUYMTHIBATh U MHTEPIPETUPOBATH JAaHHBIC, BBIIBUTATh, apT'yMEHTHUPOBATh
Y KPUTUKOBATh MPOCTEHINE TUIOTE3bl, Pa3MBIIUIATh HaJl (PaKTOPaMH, BBI3BIBAIOIIUMHU U3MEHUUBOCTH, U
OLICHUBATh UX BJIMSHUE HA PacCCMaTPUBAEMbIE€ BEJIMUYMHBI U MTPOLIECCHI.

NHTyuTHBHOE NpENCTaBICHUE O CIy4ailHON HM3MEHYMBOCTH, HCCIEAOBAaHUE 3aKOHOMEPHOCTEU U
TEHJICHUUW CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM MJii HM3YY4EHHs] TEOpPUHM BeposiTHOCTEH. boibiioe
3HAQYEHHE HMMEIOT IPAKTUYECKUE 3a/laHusl, B YAaCTHOCTU OIBITHl C KJIACCUYECKUMHU BEPOSTHOCTHBIMHU
MO/IEJISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS Kak Mepa MpaBaomnonodust ciydaitHoro coObitus. [Ipu u3ydenuun
yueOHOro Kypca oOydaromiuecss 3HAKOMSTCS C MPOCTEHIIMMU METOJAaMH BBIYHCICHHS BEPOSITHOCTEH B
CIIy4allHBIX 3KCHEPUMEHTaX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU HCXOJAMH, BEpPOSITHOCTHBIMU
3aKOHAMHM, TO3BOJISIIOIIMMH CTaBUTh M peliaTh OoJee CIOXKHble 3amaud. B yd4eOHBI Kypc BXOAAT
HayaJbHbIE MPEJICTABICHUS O CIYYalHBIX BEIMYMHAX U UX YACIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOLIUXCS C MHOXECTBAMH
Y OCHOBHBIMH OMEPALMIMHU HAJ MHOXECTBAMH, PACCMATPUBAIOTCSA MPUMEPbl MPUMEHEHUS JJI PEIICHUS
3a/1a4, a TAaK)Ke MCIOIb30BaHUS B IPYTUX MAaTEeMAaTUUECKUX KypcaX U y4eOHBIX IpeIMeTax.

B 7-9 kmaccax usyuaercs yueOHBIH Kypc «BeposITHOCTh M CTaTUCTHUKa», B KOTOPBIH BXOIST
paznensl: «IIpencraBnenue JAHHBIX u onucaTesbHas CTaTUCTHKa», «BeposTHOCTHY,
«DneMeHThl KOMOMHATOPUKHY, «BBeeHe B TEOPHIO Tpad)oBy.
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OOmiee 4YMCIO YacOB, PEKOMEHJOBAaHHBIX JJIsI M3y4eHHs y4eOHOro Kypca
«BepositHoCcTh 1 craTHcTHKa», — 102 yaca: B 7 kiacce — 34 yaca (1 wac B Heneno), B 8 kiacce —
34 yaca (1 gac B Hegento), B 9 kinacce — 34 vaca (1 yac B Heneno).

COAEPKAHUE OBYYEHMUS 7 KJIACC

[IpencraBinenre AaHHBIX B BUAEe TaOnaMl, AUarpaMM, rpauKoB. 3anojHEHHE TaOJIUL, YTCHHUE
U TIOCTPOEHHE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UreHue rpadukoB peanbHBIX
nporeccoB. M3Bneuenne nHGOpMAIK U3 AUArPaMM U TaOJIHII, HCIIOJIb30BAaHUE M MHTEPIIPETAIHS JaHHBIX.

OnucarenpHas CTAaTUCTHKA: CpeaHee apudmerndeckoe, MeaMaHa, pa3max, HauOoJiblliee U
HauMEHbIIIee 3HaUeHUs1 Habopa YnCIOBbIX JaHHBIX. [ [pruMeps! ciydaiiHON W3MEHUYHMBOCTH.

CnywailHplii 3KCHEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BepositHocth U  wactora. Pousb
MaJIOBEPOSITHBIX M MPAKTUUYECKH JIOCTOBEPHBIX COOBITUH B MpHpOJe U B obuiecTBe. MoHeTa U UrpaibHas
KOCTb B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Cremens BepmmHbl. Yucino pédbep U cymMmapHas CTENEHb BEPIIUH.
[IpencraBnenne o cBasHoctu rpada. Lemm un muknsl. Ilytm B rpadax. O6xon rpada (sinepoB myTh).
[Ipencrasnenune 06 opuentTupoBaHHoM rpade. Pemienue 3amay ¢ momorisio rpados.

8 KJACC

[IpencraBnenue naHHBIX B BUJIE TAOIHUII, TUarpamMmm, rpaduKoB.

MHOXeCTBO, AIEMEHT MHOXECTBA, MOJMHOXKECTBO. Orepanuu HajJ MHOXKECTBaMHU: OOBEAMHEHUE,
nepeceyeHue, nonoiaHeHue. CBoiicTBa omnepanuii HaJl MHOXXECTBAMH: IEPEMECTUTENLHOE, COUETaTeNbHOE,
pacmpenenuTenbHOe, BKIOYeHUs. lcmonb3oBanue rpaduueckoro MPEACTABICHUS MHOXECTB IS
OTIMCAHUs PEATHHBIX MPOIECCOB U SIBICHUH, TP PEIICHUH 3a]1a4.

W3mepenue paccenBaHus NaHHBIX. Jlucmepcus U CTaHJApTHOE OTKJIOHEHHE YHCIOBBIX HaOOPOB.
JnarpamMmma paccenBaHus.

DneMeHTapHbIe COOBITHA ciydaiiHOTO ombiTa. CiydaitHbie coObITHS. BeposiTHOCTH cOObITHIH. ONBITHI
C PaBHOBO3MOJKHBIMHU JIEMEHTAPHBIMU COOBITHAMH. CirydaiiHbIi BEIOOP. CBS3b MEXIY MaOBEPOSTHHIMU
U TPAaKTUYECKU JOCTOBEPHBIMH COOBITHSIMU B MPUPOJE, OOLIECTBE U HAYKE.

HepeBo. CBoIiCTBa NE€pPEBBEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHWUE BUCAYEH BEPIIUHBI, CBS3b
MEX/1y YMCJIOM BepIIMH U yrciioM pédep. [IpaBuno ymHoxeHus. Pemenue 3aaay ¢ momouipto rpados.

[IpoTuBomnonoxkusie coObiThsA. [Juarpamma Dittepa. OObeIMHEHHE | TEpeceueHUE COOBITHH.
HecoBmecTtHbie coObiTusa. Dopmyna CloXeHHS BEpOSTHOCTEH. YcioBHasi BeposATHOCTh. llpaBuio
ymHOkeHus. HesaBucumble coObitus. IlpencraBnenue skcriepuMeHTa B BHJE JiepeBa. PemieHue
3alad Ha HaxOXJCHHE BEPOSATHOCTEW C MOMOIIBIO JepeBa CIY4aHOTO SKCHEPUMEHTa, JAUarpaMm
Ditnepa.

9 KJACC

[IpencraBienue TaHHBIX B BUJE TaOIHIl, auarpamm, rpadukoB, HHTEpIIpeTalus JaHHbIX. UTeHue u
MOCTPOEHHE TAONUII, AUarpaMM, TpaduKoB MO PEATbHBIM JTaHHBIM.

[lepecranoBku u akropuan. Couetanuss U uucio coderanuid. TpeyroipbHuk Ilackansa. Pemenue
3a/1a4 C UCIO0JIb30BAaHHEM KOMOMHATOPUKH.

I'eomerpuueckass BeposiTHOCTh.  CoyuyailHbli  BBIOOp TOYKM U3 (QUIYpHl Ha IIIOCKOCTH, U3
OTpPE3Ka U U3 YT OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepust ucnblTaHuM 10 nepBoro ycmnexa. Cepus HCHBITaHUN
bepuynnu. BepostHocT coObITuil B cepuu ucnbITanuii bepnysnu.

CnygaiiHas BEIMYMHA U PACIpElENICHUE BEPOSITHOCTEN. MareMaTndeckoe OXUAAHUE U AUCIIEPCHSL.
IIpuMepel MaTeMaTH4YeCKOrO OXXUIAHUSA KaK TEOPETUYECKOTO CPEAHETO 3HAYCHHUS  BEIIMYUHBL
MareMatnueckoe 0XKUIAAHUE U JUCIEPCUs CIyYalHON BEIMYMHBI «UUCIO YCIEXOB B CEPUM MCIBITAHUU
bepuymimy.

[TonsiTue o 3akoHe 60bIINX Yrced. Mi3MepeHne BeposITHOCTEN ¢ TOMOLIbIO YaCTOT.

Poub 1 3HaYeHne 3aKoHa OOJIBIINX YHCEIN B IPUPOJIE U OOIIECTRE.

HNPEIMETHBIE PE3YJIbTATHI
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[IpenmeTHbIe pe3ysbTaThl OCBOSHHSI TPOTPaMMbl YI€OHOTO Kypca K KOHITYy 00y4eHus: B 7 KJjacce:

YuraTh HHPOPMALIUIO, IPEJCTABICHHYIO B TAOIUIIAX, HA TUarpaMMax, MPeICTaBIATh JaHHbBIC B BHJIE
TaOJIMII, CTPOUTH TUArPaMMBI (CTOIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIE) 110 MACCHBAM 3HAYCHUH.

OnwuceIBaTh U MHTEPIPETUPOBATH pealibHBbIC YMCIIOBBIC JaHHBIC, MPEICTABICHHbIC B TAOIMIIAX, Ha
auarpammax, rpadukax.

Vcnonp30Bath IS ONMMCAHMS JaHHBIX CTATUCTHYECKHE XapaKTEPUCTUKH: CpeaHee apru(pMeTHIeCKoe,
MeaHa, HanOoJbIllee U HAUMEHbLIEe 3HAaUEeHUs, pa3Max.

WNwmerp mpezncraBiieHue O cilydailHOM W3MEHUYMBOCTH Ha IpUMeEpax LeH, (PU3MYEeCKUX BEIUYUH,
AHTPONIOMETPUYECKUX JIaHHBIX, UMETh MIPE/ICTABICHUE O CTATUCTUYECKONW YCTONYMBOCTH.

[IpenmMeTHbIEe pe3yapTaThl OCBOCHUSI IPOrPaMMbl Y4eOHOTO Kypca K KOHIy oOyueHus B 8 Kjacce:

W3Bnekath M mpeoOpa3oBhIBaTh HHGOPMAINIO, TPEACTABICHHYIO B BHJE TaONUI], IUarpaMmm,
rpaduKoB, MPEICTaBIATh JaHHbIE B BUJIE TaOIMIL, AUArpaMM, IpaduKoB.

OnuceiBaTh JaHHbIE C IOMOLIBIO CTATUCTHUYECKUX IOKazaTelei: CpelHuX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxoauth 9acToThl YMCIOBBIX 3HAUYEHUH W YacTOTHl COOBITHI, B TOM YHCIE MO pe3yibTaTaMm
M3MEPEeHUH 1 HaOII0ICHUH.

Haxoautb BEposATHOCTH CilydallHbIX COOBITHI B OIBITAaX, 3HAsl BEPOSATHOCTH IEMEHTAPHBIX COOBITUH,
B TOM YHCJI€ B ONIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonws3oBath rpadudeckue MOJCIH: JIEPEBO CIYY4aHOTO SKCIEpPUMEHTa, Auarpammbl Dilepa,
YHCIIOBas psiMast.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, TIOJMHOKECTBO, BBIIIOJIHATH ONEpallMy HaJl MHOKECTBAMMU:
o0beMHEHUE, TepeceyeHue, JOTOJHEHUE, MEePeUUCIsTh AJIEMEHThl MHOXECTB, IPUMEHATh CBOMCTBA
MHO>KECTB.

Hcnonb3oBathk rpaduyeckoe MNpPEACTaBICHUE MHOXKECTB U CBSI3eH MEXKIy HUMHU JJIsl ONUCAHUS
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE NPU PELUICHUH 3a/1a4 U3 APYrUX yU4eOHbBIX IPEIMETOB U KYpPCOB.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS IPOrPaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus: B 9 Kjacce:

W3Bnekars 1 nmpeoOpa3zoBbIBaTh HHPOPMAINIO, IPEJCTABICHHYIO B Pa3IMYHbIX MCTOYHHUKAX B BHUJIE
Ta0IuIl, IMarpamm, TpaduKoB, IPEICTABIATH JaHHBIC B BUJIE TAOMUII, AHArpamMm, rpadukos.

Pemarp 3a/1auu OpraHU30BaHHBIM nepebopom BapHaHTOB, a TaKke ¢
WCIO0JIb30BaHHEM KOMOMHATOPHBIX MTPABUII U METO/IOB.

Hcnonb3oBaTh omnucareabHble XapaKTEPUCTUKHU JJISi MAacCHMBOB YHCIOBBIX JIAHHBIX, B TOM YHCIIE
CpeIHUe 3HAUCHUS U MEPbl pacCEUBaHUSI.

Haxonuth 4acToThl 3HA4YeHW M YacTOThl COOBITHS, B TOM YHCJIE MOJNb3YACh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUHA.

Haxonuth BeposITHOCTH ClIy4allHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B OIBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPHIX HCIBITAHUM O MEPBOrO yCIexa, B CepUsiX
ucnblTanui bepnysm.

HNmers mnpencraBieHue o clydyailHOM BeTMYMHE W O pachnpeielieHuu BeposiTHocTed. MMerhb
MIpeJICTaBlICHHE O 3aKOHE OOJBIINUX YUCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH B ciyyaitHOM
M3MEHUYMBOCTH M O POJHM 3aKOHa OOJBIIMX 4YHCEN B IPUPOJE U OOIIECTBE.

61



TEMATHUYECKOE IINTAHUPOBAHHUE 7 KJIACC

HaunmenoBanmue pasgena | Koaudecrso OcHoBHOE coepxaHue OcHoBHbBIEe BU/IbI 1eSITeJIbHOCTH 00yYaI0IMXCS
(Tembl) Kypca 4acoB
[IpencraBienue naHHbIX 7 [IpencraBnenue qaHHBIX OcBauBaTh cOCOOBI MPECTABICHUS CTATUCTUYECKUX JAHHBIX
B TaOnumnax. [Ipaktuueckue Y YUCJIOBBIX MACCHBOB C IIOMOIIIBIO TAOJIUIL U IUarpaMM C
BBIYUCIICHUS TIO TAOTUYHBIM WCIIOJIH30BAaHUEM AKTYaTbHBIX U BaKHBIX JIAHHBIX
naHHBIM. M3BlIeuenue u (memorpadudeckue JaHHBIEC, MPOU3BOJICTBO TPOMBIIIUICHHON U
WHTEpIIpETAIUs TAOJIUYHBIX CEeBCKOX035MCTBEHHON MPOAYKIIUU, OOIIIECTBEHHBIE U
nanHbIX. [IpakTuueckas pabora MIPUPOTHBIC SIBJICHHUS ).
«Tabmuus». H3yuaTtb MeToabI pabOTHI ¢ TAOIUYHBIMU U TpapUUeCKUMHU
I'paduueckoe npencrasieHue MPEICTABJICHUSIMU JAHHBIX C TIOMOIIBIO IIU(POBBIX PECYPCOB B
JAHHBIX B BUJIE KPYTOBBIX, X0/JIe MPaKTUYECKUX paboT
CTOJIOMKOBBIX (CTOJIOYATHIX)
quarpaMm. Utenue u noctpoeHue
arpamm.
[Tpumepsr nemorpapudecKkux
JarpaMm.
[IpakTuueckas padota
«/IlnarpammbI»
OnucarenpHast 8 Yucnoseie Habopel. CpenHee OcBauBaTh NOHSITHSI: YUCIIOBOM HaOOp, Mepa ICHTPATLHON
CTaTHUCTHKA apudmeTHyeckoe. TEHJCHLINU (Mepa LIEHTPa), B TOM YHCIIE CpeHee
Menuana yucinoBoro Habopa. apudmernueckoe, MeauanHa. OnMCEbIBaATh CTATUCTHYECKUE
Y CTOMYNBOCTH METUAHBI. JAHHBIE C TIOMOILIBIO CPEAHET0 apu(PMETHIECKOTO U METUAHBIL.
[IpakTuueckas pabora Pemmars 3anaun.
«CpenHue 3HaYCHUSD. H3yuaThb cBOlicTBa CpEHUX, B TOM YHCIIE C IIOMOIIBIO
Haubonpiiee n Haumenbliee 3Ha4eHUsT | UGPOBBIX PECYPCOB, B X0OJI€ MPAKTUYECKUX PadOT.
4yKicIoBOro Habopa. Pazmax OcBauBaTh NOHATHS: HaUOOJbIIIEE M HANMEHbIIIEE 3HAUCHUS
YHCJIOBOIO MAacCHBA, pa3Max.
Pematp 3a1aum Ha BEIOOD crioco0a ONMUCaHus JaHHBIX B
COOTBETCTBUU C MPUPOJOI TAHHBIX U IEJISIMU UCCIEIOBAHUS
Cnyuaiinast 6 CrnyuaiiHast UBMEHYUBOCTb OcBanBaTh NOHATHS: YACTOTA 3HAUEHUI B MACCUBE JaHHBIX,
W3MEHUYUBOCTb (mpumepsl). YacToTa 3HaUCHUH B CPYNIUPOBKA TAHHBIX, TUCTOTpaMMa.

MacCHBE JaHHBIX. ['pynmupoBka.
I'ucrorpammel.

CTpouTh U aHAIU3MPOBATH IUCTOTPAMMBI, IOA0MPATh
NOJIXOAAIMH mar rpynnupoBki. OcBauBaTh rpaduyeckue
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[IpakTuyeckas pabota
«CnyyaiiHast "3BMEHYMBOCTb)

IIPEJICTaBJICHUS Pa3HbIX BUJIOB CIIy4allHOM U3MEHUUBOCTH, B
TOM 4HCJIE C IOMOIIBIO IU(PPOBBIX PECYPCOB, B XO1€
IPAKTHYECKON pabOThI

Bsenenue B Teoputo 4 I'pad, Bepmuna, pedpo. OcBauBaTh NoHATHSA: rpad, BepiiuHa rpada, pedpo rpada,
rpagoB [Ipencrasnenue 3amaun CTENEHb (BaJIEHTHOCTh BEPILUUHBI), LIETIb U IIUKIL.
¢ nomMosio rpaga. Crernenp OcBauBaTh NOHATHS: IIYTh B Ipade, 31UIepoB MyTh, 00X0]1
(BaJIEHTHOCTb) BEPILINHBI. rpada, opueHTUPOBAaHHBIN Ipad.
Uucno pébep v cymmapHasi CTENEeHb Pematp 3aga4m Ha MOMCK CyMMBI CTETIEHEN BeplIMHrpada, Ha
BepwuH. [{ens u nuki. Ilyts B nouck 06xo1a rpada, Ha MOUCK ITyTe B OPUEHTUPOBAHHBIX
rpade. [IpencraBienue o CBA3HOCTH rpadax.
rpada. O6xoxa rpada (HIepoB MyTh). OcBauBaTh cnoco0bI MPEJCTABICHUS 337129 U3 Kypca ajureOphl,
[IpencraBnenue F€OMETPHUH, TEOPUU BEPOATHOCTEHN, APYTUX MPEIMETOB C
00 OpUEHTUPOBAHHBIX Tpadax MOMOMUIBIO TpadoB (KapThl, CXEMBI, JIEKTPUUECKUE LEMH,
(GYHKIIMOHATBHBIE COOTBETCTBHS) HAa IPUMEpPax
BepostHOCTE M 4 CrnydaiiHbI{ OIIBIT U CITy4alHOE OcBauBaTh NOHATHUS: CITYYaliHbIN OIBIT U CIy4aiiHOE COOBITHE,
4acToTa CIIy4alHOTO coObITHE. BepodTHOCTh M yacToTa MaJIOBEPOSITHOE M IIPAKTUYECKU JOCTOBEPHOE COOBITHE.
COOBITHSA coObITus. Posib MaslOBEpOSITHBIX U N3y4aTh 3Ha4UMMOCTh MAJIOBEPOSATHBIX COOBITHI B IPUPOJIE U
IIPaKTUYECKH TOCTOBEPHBIX oO1iecTBe Ha BaXKHBIX IpUMeEpax
cOOBITUH B IPUPOJE U (aBapuM, HECHACTHBIE CITy4YaH, 3allUTa NEPCOHATBHOMN
B oO1mecTBe. MoHeTa U UrpaibHast uHpopMaLuy, repejiada JaHHbIX).
KOCTb B TEOPUU BEPOSITHOCTEN. M3yyare posib KIACCHUYECKUX BEPOSTHOCTHBIX MOZEIEH
[IpakTrnyeckas padota (MOHeTa, urpajibHasi KOCTb) B TEOPUHU BEPOATHOCTEH.
«YacroTa BbIIIaACHUS OPJIa Ha6umonate W uM3y4yaTh 4acTOTy COOBITUM B INPOCTBIX
9KCIEPUMEHTAX, B TOM YHUCJIE C HOMOIIBIO LU(PPOBBIX PECYPCOB,
B X0JI€ IPAKTUYECKOH paboThI
O06o01eHue, 5 [IpencraBnenue JaHHBIX. IToBTOpPATH N3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
CUCTEMAaTH3aLMs OnwucarenpHas CTaTUCTHKA. Pemath 3a1a4u Ha IpeICTaBICHUE U ONIMCAHUE JAHHBIX C
3HAHUU BeposTHOCTh ciiydaiiHOTO COOBITUS IIOMOUIBIO U3YYEHHBIX XapakTepucTuk. O0cyxkaaTh NpuMepbl
CIIydaiiHBIX COOBITHUH, MaJTOBEPOSATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CITy4aliHBIX COOBITHIA, X POJIU B IPUPOJIE U
YKU3HH YEJIOBEKA
OBILEE 34
KOJIMYECTBO YACOB
110 ITPOTPAMME
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8 KJIACC

HaunmenoBanue pasgena | Koaudecrso OcHoBHOE coepxaHue OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00yYaIOIMXCS
(Tembl) Kypca 4acoB
IToBTOpEHUE 4 [IpencraBnenue naHHBIX. IloBTOPATH N3y4EeHHOE U BBICTPANBATBL CUCTEMY 3HAHUI.
Kypca 7 OnucarenpHasi CTaTUCTHKA. PemaTe 3a1a4M Ha IPEICTABICHUE U ONIMCAHNUE JAHHBIX C
KJ1acca Cnyuaitnas uameHunBocTh. CpenHue ITOMOIIIBIO U3YYEHHBIX XapaKTepucTuk. Pemars 3agaum Ha
yKciioBoro Habopa. CinyvaiiHbie IIPEACTABJICHUE IPYNIIMPOBAHHBIX JAHHBIX U OITMCAHUE
COOBITHSL. CIIy4ailHOM U3MEHUYNBOCTH.
BeposiTHOCTH 1 4acTOTHI. Pemars 3a1a4u Ha onpeiesIeHUE YaCTOThI CIIyHalHBIX
Kitaccnueckune monenu teopun cOOBITHI1, 00CYXKIEHHE TPUMEPOB CITydallHbIX COOBITHIA,
BEPOSATHOCTEN: MOHETA U UTPATIbHAS MaJIOBEPOSITHBIX M MPAKTUYECKH JTOCTOBEPHBIX CIy4alHbBIX
KOCTb COOBITHI, MX POJIH B IPUPOJAE U )KU3HHU YEIOBEKa
OnucarenpHast 4 Ortknonenus. Jucnepcus OcBauBaTh NOHATHA: TUCIIEPCHS U CTAHJAPTHOE
CTaTUCTHUKA. YHCIIOBOTO Habopa. OTKJIOHEHUE, UCTI0JIb30BATh 3T XAPAKTEPUCTUKH JJIs
PaccenBanue nanHbIx CraHzapTHOE OTKIIOHEHHE OIMCAHUsl PACCEUBAHMS ITaHHBIX.
YHICIIOBOTO Habopa. BoiaBuraTh runore3nbl 00 OTCYTCTBUH WM HAJTHYUU CBS3U IO
Jlnarpammsl paccenBaHUs JyarpaMmaM pacCerBaHUs.
CTpouTs AuarpaMMbl paccerBaHMs 0 UMEOUIUMCS JAHHBIM, B
TOM YHCJIE C TOMOILbIO KOMITBIOTEPA
MHuoxecTBa 4 MHO0%ecTBO, TOJIMHOXECTBO. OcBanBaTh NOHATHSA. MHO>KECTBO, 3JIEMEHT MHO>KECTBA,
Ornepanuu HaJ MHOKECTBAMU: MIOJMHOKECTBO.
o0beMHEeHNE, TIepeceYeHUE, BbInoJHATH onepauuu HaJ MHOXKECTBAMU: 00beTMHEHHE,
JIOTIOJTHEHHUE. NepecevyeHue, T0MOJIHEHHE.
CBoiicTBa onepauuii HaJl Hcnosib30BaTh CBOMCTBA: IEPEMECTUTEIILHOE, COUETATENIBHOE,
MHOECTBAMU: pacnpenenuTenbHoe, BKIodeHus. Uenosb3o0BaTh rpadguieckoe
IIEPEMECTUTENBHOE, IIPEACTABIICHUE MHOXKECTB IIPU ONIMCAaHUU PEAIBHBIX IIPOLECCOB
COYETaTEINILHOE, U SIBTICHU, TIPY pEIIeHUH 3aa4d U3 JPYTUX YUeOHBIX MPEAMETOB
pacrpeIeuTeNnbHOE, U KYpCOB
BKJIFOUEHUS.
I'paduueckoe nmpezcraBieHne
MHOECTB
BepostHOCTB 6 DneMeHTapHbIe COOBITHSL. OcBauBaTh NOHATHSA 2JIEMEHTApHOE COOBITHE, ClTydaiiHOe

CIIy4aifHOTO COOBITHS

CrnyygaiiHbie COOBITHS.

COOBITHE KaK COBOKYITHOCTbH 6J'IaFOl'IpI/I${TCTByIOIJ_II/IX
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buaronpustcTByromue
AJIEMEHTAPHBIC COOBITHS.
BepostHOocTH cOOBITHI. OTIBITHI C
PaBHOBO3MOKHBIMU
3JIEMEHTAaPHBIMU COOBITUSIMMU.
Caydaiinslii BEIOOD.
[IpakTnueckas padora

«OnbITHI

C paBHOBO3MO>KHBIMH
3JIEMEHTapHBIMU COOBITHSIMI

3JIEMEHTApPHBIX COOBITUH, PABHOBO3MOKHBIE 3JIEMEHTAPHbIE
COOBITHSL.

PemaTs 3a1a4u Ha BBIYHCIICHUE BEPOSITHOCTEH COOBITHIA TIO
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI CITy4alfHOTO OTIbITA.
Pematp 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIL B
OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B
TOM YHCJIE C TOMOIIBIO KOMITBIOTEPA.

IIpoBoauTHL M M3Y4YaTh ONBIThI C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSIMU (C UCIIOIb30BAaHUEM MOHET,
UTpaJIbHBIX KOCTEH, IPYrUX MOJIENE) B X0/1e MPaKTUUECKON
paboThl

BBenenune B Teopuro
rpa¢os

Hepeso. CBolicTBa AepeBa:
€MHCTBEHHOCTb MYTH,
CYILIECTBOBAHUE BUCAYEH BEPIIUHBI,
CBSI3b MEXK/y YHCIIOM BEpPUIMH U
yrcioM péodep. [IpaBuno ymMHOKeHUS

OcBauBaTh NOHATHSA: IepeBO Kak rpad 0e3 UKIiIa, BUcsJast
BepIIMHA (JIUCT), BETBb JIEpPEBa, MyTh

B JIepeBe, TUaMETp JIepeBa.

HM3yuaTh cBOMCTBA JEPEBA: CYIIECTBOBAHUE BUCSYEH BEPIIUHBI,
€MHCTBEHHOCTH IMMYTH MEX/y ABYMS BEpIIMHAMHU, CBI3b MEXKY
YHCIIOM BEPIIUH U YUCIOM pEdep.

Pemarts 3agaum Ha MOUCK U IEPEUUCIICHUE TYTEN B

JepeBe, onpeiesieHue Yncia BepInH uiu péoep B Aepese,
00x0]1 OGMHAPHOTO JIEpeBa, B TOM YHUCIIE C IPUMEHEHUEM
IIpaBHJIa YMHOXKECHUS

CrnyuaiiHble COOBITHS

[IpoTuBoMnONOXKHOE COOBITHE.
Huarpamma Disepa.

OObenuHeHne U nepeceueHue
coObITHii. HecoBmecTHbIE COOBITHS.
dopmyiia CII0KEHUS BEPOSATHOCTEM.
[IpaBuio ymMHOXEHUSA
BEPOSATHOCTEM. Y CIIOBHAs
BeposTHOCTh. HezaBucumbie
coObrtus. [IpencraBienue
CIIy4ailHOTO SKCIIEpUMEHTA B BUJIE
zepesa

OcBauBaTh NOHATHSA: B3aMHO ITPOTHBOIIOJIOKHBIE COOBITHS,
orepanuu Hajl COOBITUSMH, 00bEJMHEHUE U IIEpEceUueHUE
coObITUH, quarpamma Jitnepa (Diiepa—BeHHa), COBMeCTHbIE U
HECOBMECTHBIE COOBITHSL.

H3y4aTs TeopemMbl 0 BEpOSITHOCTU 0ObEMHEHUS IBYX
coOBITHII ((POPMYIIBI CIIOKEHUS BEPOSTHOCTEN).

Pemathb 3aga4u, B TOM 4KCIIe TEKCTOBBIE 3aJja4l Ha
OTIpe/ieIeHne BepOSITHOCTEN 00beAMHEHUS U NIepeceueHHs
COOBITUH ¢ TOMOIIBIO YUCIOBOM MpPsIMOiL, inarpamm Diinepa,
(OpMyIIBI CII0KEHUS] BEPOSTHOCTEH.

OcBanBaTh NOHATHS: IPABUJIO YMHOKEHHUS BEPOATHOCTEM,
yCJIOBHAs BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS JIEPEBO
CIIy4aliHOTO OTIBITA.

H3yuats cBoiicTBa (OnpesieneHns) He3aBUCHMBIX COOBITHH.
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Pemars 3aga4um Ha onipeeeHEe U KCII0JIb30BAHUE
HE3aBUCHUMBIX COOBITHH.

Pemars 3agaum Ha NOMCK BEPOSATHOCTEM, B TOM YUCJIIE
YCJIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA CIIYYaHHOTO OIBITA

O00011enue,
cucreMaTrni3alusa
3HAHWUMN

[IpencraBnenue qaHHBIX.
OmnucarenpHas CTaTUCTHKA.
I'padsr. BepostHocTh
CITy4aifHOTO COOBITHSI.
OnemMeHTbl KOMOMHATOPUKU

IToBTOPATH N3yUYEHHOE U BLICTPAUBATh CUCTEMY

3HAHWUM.

Pematp 3a1aun Ha NpeICTaBICHHUE U ONMCAHUE JaHHBIX C
MOMOIIBIO U3YUEHHBIX XapakTepucTuk. Pemars 3axaum c
npuMeHeHueM rpados.

Pemars 3a1a4u Ha HAXOXKICHUE BEPOATHOCTH CIIy4allHOTO
COOBITHS 110 BEPOSTHOCTSAM AJIEMEHTAPHBIX COOBITHUI, B TOM
YHCIIE B OIIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTaPHBIMHU
coObITusiMU. Pemiath 3a1aun Ha Hax0X/I€HNUE BEPOSATHOCTEH
00BbeIMHEHUS U TIepeceueHus: COOBITUH, B TOM UHCIIE
HE3aBHCHUMBIX, C UCIOJIb30BaHUEM IpapUUECKUX
MPEJCTABICHUH U JepeBa Cly4ailHOTO onbiTa. Pemars
3aJja4M Ha TIEpEeUrCcIeHUE KOMOMHAIMH (Yrcia epecTaHOBOK,
YHUCiIa COUETaHU), Ha HAX0XKACHUE BEPOSITHOCTEH COOBITHH C
pUMEHEHHEM KOMOWHATOPUKHU, B TOM UHUCJIE C
MCIO0JIb30BaHuEM TpeyroyibHuKa [lackans

OBIIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34
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9 KJIACC

HaumenoBanue pasgesna | KoianuecTrBo OcHoBHOE cofep:kaHue OcHoBHbBIE BHBI J1eSITeJILHOCTH 00y4ar0IMXcsi
(Tembl) Kypca 4acoB
IToBTOpEHUE 4 [IpencraBnenue naHHBIX. IHoBTOPATH N3y4eHHOE U BLICTPAUBATHL CUCTEMY 3HAHWM.
Kypca 8 OmnucarenpHas cratuctuka. Onepauun | PemaThs 3aga4u Ha pe/ICTaBIICHNE U OTIMCAHUE JAHHBIX.
KJjlacca Haj coOobiTusaMU. HezaBucumocTthb PemaTh 3a1a4un Ha HAXOXK/EHUE BEPOSITHOCTEM OObETMHEHUS 1
COOBITHI TepeceveHus COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C
WCIIO0JIb30BaHUEM IrpadUUueCKUX MPEICTABICHUN U JIepeBa
CIIy4ailHOTO OIIBITA.
Pematp 3agaum Ha nepevncieHne KOMOUHAIMM (dncia
MEePECTAaHOBOK, YHCIIa COUCTAHHH ),
Ha HaXOXJCHNE BEPOSTHOCTEH COOBITHIA C TPUMEHEHHEM
KOMOWHATOPHUKH, B TOM YHCJIE C UCTIOJIB30BAHUEM TPEYTOJIbHUKA
[Tackans
DJIEMEHTHI 4 [TepecranoBku. @akTopuai. OcBauBaTh NOHSATHS: KOMOMHATOPHOE MTPABUJIO YMHOKECHHUS,
KOMOMHATOPUKHI CoueTtaHus 1 YUCIIO COYETAHUM. yrnopsiioueHHas napa, Tpoika 00beKTOB, IEPECTaHOBKA,
Tpeyronbnuk [Tackans. dakTopuain yncia, CoueTaHnue, YUCIIO COUCTaHUN, TPEYTOJIbHHUK
[IpakTuueckas padota «Berancnenue [Tackans.
BEPOSITHOCTENC UCIIOJIb30BAaHUEM PemaTe 3a1a4u Ha IepeyUCIICHUE YIOPAIOYEHHBIX 11ap, TPOEK,
KOMOMHATOPHBIX PYHKIINH MIEPEYHCIICHUE NTEPECTaHOBOK
ANIEKTPOHHBIX TAOIHID Y COYETAaHUM 3JIEMEHTOB PA3JIMYHBIX MHOKECTB. Pematb
3aj1a4M Ha IPUMEHEHHUE YUCIIa COYETaHU B anredpe
(cokpamniénnoe ymHokeHue, ounom HproToHa).
Pemiathb, npuMeHsisi KOMOMHATOPHKY, 3a1a4H
Ha BBIYKCIIEHUE BEPOSITHOCTEN, B TOM YMCIIE C TOMOLIBIO
AIIEKTPOHHBIX TaOJIHII B X0OJI€ MPAKTUYECKON pabOThI
I'eomerpuueckas 4 I'eomeTpuueckast BEpOATHOCTb. OcBanBaTh NOHSITHE TEOMETPUUYECKON BEPOSITHOCTH.
BEPOSITHOCTh CrnyyaitHblii BEIOOD TOUKH U3 (GUTYPHI PemaTh 3a1a4u Ha HaXOXK/IEHNUE BEPOATHOCTEN B
Ha IIJIOCKOCTH, U3 OTPE3Ka, U3 IyTU OTIBITaX, MPEJICTABUMBIX KaK BEIOOD TOUEK
OKPYXHOCTH 13 MHOTOYT'OJIbHUKA, KPYyra, OTPe3Ka WIH IyTrd OKPYKHOCTH,
YHCJIOBOTO MPOMEKYTKA
Ucnbitanusa bepaymiu 6 UcnbiTanue. Ycnex u Heyaaua. OcBauBaTh NOHSATHS: UCTIBITAHUE, DIEMEHTAPHOE COOBITHE B

Cepwus HCTIBITAaHHUH JI0 TIEPBOTO
ycrexa.

UCTIBITAaHUH (YCTIeX U Hey/Aaya), Cepus UCIIbITaHuil,
HACTYIUIEHHE [IEPBOro ycnexa (Heyauu), cepusi UCTIbITAHUI
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Hcnbitanusa bepnymim. BepostHocTn
COOBITUH B CEPUU HCTIBITAHUI
bepnynnu. IIpaktuyeckas pabora
«McnslTanus beprymm»

bepnymn.

PemaTs 3a1a4u Ha HaX0XK/IEHUE BEPOATHOCTEH COOBITHI B
CepHUH UCIBITAHUH 10 IIEPBOIO yCIeXa, B TOM YHUCIIE ¢
npUMEHEHHEM (OPMYIIBI CYMMBI T€OMETPUYECKOM

IIPOTPECCUMU.

PemaTe 3a1a4M Ha HAXOXKJEHUE BEPOSITHOCTEN 2JIEMEHTAPHBIX
cOOBITHI B cepuM UCTIBITAaHUN bepHyu, Ha HaxOXAeHNE
BEPOSITHOCTH OINPEACIEHHOIO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

H3yuarsb B X0/1€ NpaKTHYeCKOil padoThl, B TOM YHCIE C
MOMOIUIBIO IIUPPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEPUU
ucnblTaHui bepHymm

CnyvaliHasi BEIMUMHA

Cny4aliHasi BeIMUMHA U
pacrpeieneHne BEpOITHOCTEN.
MaremaTrnueckoe 0)XKUJaHuE U
JUCTIEPCHS CITy4alHON BEJIMYUHBI.
[Tpumepsl MaTEMATHYECKOTO
0>KMJIaHUSI KaK TEOPETUYECKOTO
CPEIHET0 3HAYEHUs BETNYUHBI.
[TonsiTHe 0 3akoHE OONBIINX YHCEIL.
H3Mepenne BeposSTHOCTEN C
NOMOILbIO YacToT. [Ipumenenue
3aKOHA OOJIBIINX YHUCET

OcBOUTH NOHATHS: CITydaiiHasl BEJTMYMHA, 3HAUCHUE
CIIy4allHOM BEJIWYMHBI, PaCHpPEICICHUE BEPOITHOCTEM.
HN3yuaTh 1 00CyKIAaTh IPUMEPHI TUCKPETHBIX U HEMPEPBIBHBIX
CIIyJaliHBIX BEJIMYMH (POCT, BEC YEIIOBEKA, YNCIECHHOCTh
HACEJICHUS, IPYrue N3MEHUMUBBIE BEJIMUMHBI, PACCMATPHUBaBLINECS
B KypCe CTaTUCTHKH), MOJICIBHBIX CITydallHbIX BEJIMUMH,
CBSI3aHHBIX CO CITY9aliHBIMH OTBITaMU (OpOocaHuEe MOHETHI,
UTPATbHON KOCTH, CO CITy9aifHBIM BBIOOPOM H T. II.).
OcBauBaTh NOHATHA. MATEMAaTHYECKOE OKUTaHNE

CIIy4ailHOU BEJIMYMHBI KaK TEOPETUUECKOE CPEHEE 3HAUCHUE,
JIMCTIEPCHS CITy4aiHOM BEJIMUMHBI KaK aHAJIOT AUCIEPCUU
YHCJIOBOTO Habopa.

PemaTh 3aga4ym Ha BRIYMCIICHHE MAaTEMaTHYECKOTIO

0’KHMJIaHUS M TUCTIEPCUU JUCKPETHOM ClydallHOW BEJTUYUHBI

10 3aJJaHHOMY paclpeieI€HUI0, B TOM YHUCIIE 3aa4,
CBSI3aHHBIX CO CTPAXOBAHHUEM U JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATHYECKUM OKUJIAHUEM U IUCTIepCUen
HEKOTOPBIX PACHPEACIICHUM, B TOM YUCJIE PACIPEACICHUS
CIIy4aliHOM BEJIMYUHBI «UHUCIIO YCIIEXOB)» B CEPUM UCTIBITAHUN
bepuymiu. M3yyaTth 4acToTy COOBITHSI B TOBTOPSFOIIMXCS
CIIy4ailHBIX OIBITaX KaK CIy4ailHyI0 BETUYMHY. 3HAKOMMUTBLCH C
3aK0HOM OoubIIuX uncen (B popme bepuymn): npu 601b110mM
YHCIIE OMBITOB YaCTOTa COOBITHS OIM3KA K €T0 BEPOSTHOCTH.
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PemaTs 3a1aum Ha U3MEpEHUE BEPOSITHOCTEH C

MOMOIIBIO YacTOT. O8CYKAATH POJIb 3aKOHA OOJIBIINX

qricea B 000CHOBAaHMH YaCTOTHOT'O METO/1a M3MEPEHUS
BEPOSITHOCTEM.

O0cyx1aTh 3aKOH OOJIBIINX YKCEN KaK IPOSBICHHUE
CTATUCTHYCSCKOM YCTOﬁqHBOCTH B UBMCHYUBLIX ABJICHUAX, POJIb
3aKOHa OOJIBIIMX YMCEI B IPUPOJIEC M B KU3HH YEJIOBEKA

O0600611eH1Ee, KOHTPOJIb 10 [IpencraBnenue qaHHBIX. IToBTOPATH N3yUYEHHOE U BLICTPAUBATh CUCTEMY
OnucarenpHasi CTaTUCTHKA. 3HAHUH.
BeposTHOCTB cityualiHOTO COOBITHS. Pematpb 3a1a4m Ha IpeICTaBIIEHUE U ONTMCAHUE TaHHbBIX.
OneMeHTbl KOMOMHATOPUKH. Pematp 3a1aun Ha HaX0XAEHUE BEPOSITHOCTEH COOBITHIA, B
CrnyyaiiHble BETUYUHBI U TOM YHCJI€ B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
pacrpeneneHus COOBITHSIMH, BEPOSITHOCTE 0ObETMHEHHSI U TTEPECEUCHU S
COOBITHI, BEIYUCIISATH BEPOSTHOCTHU B OIBITAX
C CepUsAMM CITy4alHbIX UCIIBITAHUI
OBILEE 34
KOJIMYECTBO YACOB
110 ITPOTPAMME
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YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJTIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
. Marematuka (B 2 4yactsax), 5 knacc/ Bumenkun H.A., Koxor B.U., UecnokoB A.C.,
Anekcannposa JLLA., lIBapuoypn C.U., AkuimoHepHO€E 001IeCTBO
«M3narenscTBO «lIpocBemenune

* Marematuka (B 2 wdacrsax), 6 xmacc/ Bunenkun H.S., XKoxoB B.M., YecnokoB A.C.,
Anexcannposa JI.A., llIBapudypn C.U., AkiimonepHoe 00111ecTBo
«M3narenbcTBO «lIpocBemenune

* Anre6pa, 7 kimacc/ MaxkaperueB FO.H., Munmiok H.I'., HemkoB K.1. u npyrue 2022r, AKnuoHepHoe
oburectBo «M3narenscTBo «lIpocBemenne»

KHWM 1o anredpe k yueOHuky Makaporuesa FO.H.

Anrebpa, 8 kitacc/ MakaperueB FO.H., Munmrok H.I'., HemkoB K.W. u apyrue 2022r, AkiinonepHoe
oburectBo «M3narenscTBo «lIpocBemenue»

KHWM 1o anredpe k yueOHuky Makaporuesa FO.H.

e ['eomerpus : 7—9-e knacchl : 6a30BbIi ypoBeHb : M34 yuebnuk / JI. C. Aranacss, B. @.
byry3os, C. b. Kagomues [u np.]. — 14-e m3a«, uepepad* — Mocksa : [Ipocsemnienue, 2023. — 416
C.: ML

ISBN 978-5-09-102538-5.

Marematrka. BepostHOCTh U cTaTHcTHKA: 7 — 9-€ KiTacchl: 0a30BbIi YPOBEHb: YIEOHUK: B
24qactax/U.P.Beiconkuii, .B. SAmenko; mox pen. U.B. Amenko. — Mocksa: [Ipocsemenne, 2023.

METO/IMYECKHUE MATEPHAJIBI 1JIS1 YUUTEJIA

VueOHUKH MO0 MaTeMaTHke 5-6 knacchl, 2022 1.;

y4eOHUKH 0 anredpe u reomerpun 7-9 kmaccer 2022r

Maremaruka. BepostHOCTh 1 cTatucTuka: 7 — 9-e Kitacchl: 6a30BbIi YpOBEHB: yUCOHUK: B
24qactsax/U.P.Beiconkuii, .B. SImenko; mox pen. N.B.Amenko. — Mockga: IIpocsemenue, 2023,
BepostHOCTB U cTaTucTHKa. MeToauueckne pekoMeHaanuu. 7-9 kinaccesl/ Beiconkuit 1.P., Amenko
N.B./ non pen. SAmenko N.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



https://resh.edu.ru/
https://skysmart.ru/
https://www.yaklass.ru/
https://uchi.ru/
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