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@enepanpHas pabodas mporpaMMa o y4deOHOMY mpenmeTy «MaTemaThKa
(Oa3oBBIM  ypoBeHb) (mpeameTHas obnacth «Matematnka U uH(OpMaTHKay) (nanee
COOTBETCTBEHHO — IIpOrpaMMa Mo MaTeMaTHKe, MaTeMaTHKa) BKJIFOYAET MOSICHUTEIBHY IO
3alUCKy, Colep)kaHue OOydYeHHWs, IJIAaHWPYEMbIE pPe3yJbTaThl OCBOCHUS MPOTPAMMBI
110 MaTeMaTHKe, TeMaTHYECKOE IITaHUPOBAHHE.

MMOACHUTEJIBHAA 3AITMCKA

[Iporpamma 1o MaremMatuke Uil oOydaromuxcs 5-9 kiaccoB paszpaboTaHa
Ha ocHoBe ®I'OC OOO. B nporpamme mo mMaTeMaTHKE YUYTEHbI HJIEU U TOJIOXKEHUS
Konnenumu pa3Butusi MaTeMaTHIECKOTO oOpa3oBanus B Poccuiickoii deneparmm.

[IpenmeToM MaTeMaTUKH ABISIOTCS (PyHIaMEHTAJIbHBIE CTPYKTYPhI HAILLIETO MUPA —
NPOCTPaHCTBEHHbIE (OPMBI W  KOJIMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHIINX,
yCBaMBAE€MbIX B HEMOCPEACTBEHHOM OIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MPUKIAIHBIX Uaei). Maremarnueckue 3HaHus 00eCreunBaroT
MNOHMMAHUE TPUHLMUIIOB YCTPOMCTBA M HCIOJIb30BAHHMS COBPEMEHHOM TEXHUKH,
BOCIIPHUSITUE W HMHTEPOPETAUUID COUUAIBHOM, SKOHOMHYECKOW, MOJUTHUYECKON
uH(pOpMaIUK, al0T BO3MOXKHOCTH BBINOJHITH PACUYETBl M COCTABJISATH AJITOPUTMBI,
HAXOJUTh U MPUMEHSTH (DOPMYJIbl, BIAJETh MPAKTUUECKUMU MPUEMAMU T€OMETPUUECKUX
U3MEpPeHU M TOCTPOEHHH, YuTaTh MH(OpMAaLNIO, MPEACTABICHHYIO B BHAE TaOJMII,
quarpaMM M rpa@uKoB, SKUTh B YCJIOBHUSIX HEONPENEIEHHOCTH W MOHUMAaTh
BEPOSTHOCTHBIN XapaKkTep CIIy4yalHbIX COOBITHM.

Nzyuyenne martemaTuku (opMmupyeT y oOydaroluxcs MaTeMaTUYeCKUW CTUIIb
MBIILICHHUS, MPOSIBIISIIONIMIICS B ONpeeIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBAalOT TAaKW€ NPUEMBI M METOJbl MBINUIEHUS, KAaK WHAYKIHAS W JEIyKLHS,
0000111eHNe U KOHKPETU3allusl, aHaJl3 U CHUHTE3, KjIaccu(ukaius U cucreMaTh3aius,
abctparupoBanue u aHanorusi. OOBbEKTh MATEMATHUECKUX YMO3AKIIOUSHUH, TpaBUiia UX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXAHHM3M JIOTHYECKHX IMOCTPOCHUM, CIOCOOCTBYIOT
BbIpabOTKe yMeHUus (HOpMyIHpOBaTh, OOOCHOBBIBATH U JOKA3bIBaTh CYXACHHUSA, TEM
CaMbIM pPa3BUBAIOT JIOTHYECKOE MbllieHne. M3yueHue MaremMaTukud oO0ecredyuBacT
dbopMUpOBaHNE ANTOPUTMUYECKON KOMIIOHEHTHI MBINIUICHUS W BOCIUTAaHUE YMEHUUN
JNEHUCTBOBATh MO 33JaHHbIM  AJIrOPUTMaM, COBEpPILIEHCTBOBATb W3BECTHBIE U
KOHCTPYHUpOBATh HOBBIE. B mpoliecce pelienus 3a1a4 — OCHOBOM yUeOHOM 1esITeIbHOCTH
Ha ypOKax MaT€MaTHUKH — Pa3BUBAIOTCS TBOPUYECKAS U IPUKJIIAAHAS CTOPOHBI MBIIUICHHUS.

OOyueHue matemaTtuke Ja€T BO3MOXKHOCTbh Pa3BUBAaTh y OOYYaIOIIMXCS TOUHYIO,
palMOHANIBHYI0O M MH()OPMATUBHYIO peub, YMEHHE OTOMpaTh HauOosiee MOAXOASIINE
S3BIKOBBIE, CHMBOJMYECKHE, TpadUUYEeCKUe CpPEACTBA A BBIPAXKEHUS CYXKICHUM U
HarJIsAHOTO UX MPEICTABICHUS.

[Ipn u3yyeHMM MaTeMaTUKH OCYIIECTBISETCS 00Illee 3HAKOMCTBO C METOJaMu
MO3HAHMS JEHUCTBUTEIIBHOCTHU, MPEICTABICHUSMH O MPEIMETE U METOAAX MATEMATHKH,
UX OTJIMYUU OT METOJIOB JIPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUSI MATEMATUKU JIJI1 PELICHUS] HAYYHBIX U IPUKJIAHbIX 3a1a4.
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[IpuopuTeTHBIMU LIETISIMU O0YUYEHUSI MaTeMaTUKe B 5-9 kiaccax SBISIOTCS:

dbopMHupOBaHUE TCHTPATBHBIX MATEMAaTUYECKUX TIOHATHA (YUCIIO, BEIMYMHA,
reoMeTpuueckass ¢Gurypa, mnepemMeHHas, BEPOSTHOCTb, (DYHKIUA), OOECIEeUUBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUsI 00YUaIOIIUXCS;

NoJiBeIcHHe OOYy4YaloIIMXCSd Ha JOCTYIHOM JUIsli HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY KAIOIIEr0 MUpa, TOHUMAaHUE MATEMATUKU KaK 4acTH
o01ielt KyIbTyphl YEI0BEUECTBA;

pa3BUTHE WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW 00ywaromuxcs,
MTO3HABATEbHON AKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpECA K U3YUEHUIO MATEMATHUKH;

dbopmupoBanue GYHKIUOHATHPHOM MAaTEeMAaTHYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBICHUS MAaTEMATHUUECKUX TOHSTHI, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pPCaTbHBIX JKU3HEHHBIX CHUTYallUSAX W MPH HU3YUYECHUH JPYTUX yYEOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (opMyIMpoBaTh HX Ha S3BIKE
MaTeMaTUKU W CO3/1aBaTh MAaTeMaTUYECKUE MOJENIHU, NPUMEHSATh OCBOCHHBIN
MaTeMaTUYECKUl ammapar sl pelIeHHs] MNpPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajlad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHbIE JINHUU COJIEPAKAHUS MPOTPAMMBI 10 MaTeMaTHke B 5-9 knaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («Airedpanueckue BBIPAKEHUSN», «YPABHEHUS W
HepaBeHCTBa), «Dynkummy», «['eomerpus» («['eomerpruyeckne GUrypsl U UX CBONCTBAY,
«3MepeHrne TreoMEeTpUUECKUX BEIMYUHY»), «BeposiTHOCT, M CTaTUCTHKa». JlaHHbBIE
JMHUYU Pa3BUBAIOTCS TApAJIIEIbHO, KaKIasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM,
OJIHAKO HE HE3aBUCHUMO OJ[HA OT JIPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBHH.

Copeprxanue mporpamMmsbl 0 MaTeMaTUKe, paclpeeiéHHOe M0 rojaM o0y4YeHus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4YTOObBI KO BCEM OCHOBHBIM, MPUHIUNHUAIBHBIM
BolpocaM  oOydarwmuecs  oOpalajJiucb  HEOJHOKpPATHO,  YTOObI  OBJAJICHUE
MaTeMaTUYECKUMU TOHSATUSMH W HaBBIKAMHU OCYUIECTBISIIOCH TMOCIEIOBATEIBHO U
MOCTYMNATENbHO, C COOJIIOJICHUEM TMPUHILUINA TMPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOUAJIUCh B OONIYI0 CHUCTEMY MATeMaTHYE€CKUX MPEACTaBICHUNA OOyYarommxcs,
pacimpsis u yriryouss e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremaTuka SBISETCA 005S3aTEbHBIM y4eOHBIM
PEeIMETOM Ha YPOBHE OCHOBHOTO 00miero oopasoBanus. B 5-9 kimaccax marematuka
TPaJAMIIMOHHO M3yYaeTCs B paMKaX CJIEIYIONINX yUeOHBIX KypCOB: B 5-6 Kiaccax — Kypca
«Marematukay, B 7-9 kitaccax — KypcoB «AnreOpay (BKJIIOYas SJIEMEHThI CTATUCTUKH U
Teopun BepositHocTel) U «['eomerpusi»y. IIporpammoil Mo maTeMaTWKe BBOAUTCS
CaMOCTOSITEeNIbHBIN yueOHbIN Kypc «BeposATHOCTh U CTATUCTUKAY.

OO1ee YUCIIO YacoB, PEKOMEHJOBAaHHBIX JUIS M3Y4YeHHs MaTeMaTuku (0a30BbIii
YPOBEHb) Ha YpOBHE OCHOBHOTO 0O0mero ooOpaszoBaHws, — 952 waca: B 5 kmacce -
170 gacoB (5 yacoB B Hefienm0), B 6 kinacce — 170 vacoB (5 4acoB B HeJemo), B 7 Kjacce —
204 ygaca (6 4yacoB B Henenio), B 8 kiacce — 204 Jaca (6 yacoB B Heleno), B 9 kimacce —
204 4aca (6 yacoB B HEJIEIIO).
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHMUSA

N3yuenne MareMaTuku Ha YPOBHE OCHOBHOTO OOIET0 0Opa30BaHUsS HAMPABIICHO
Ha JIOCTM)KEHHE OOyYalolUMUCSA JIMYHOCTHBIX, METANpEeJAMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB OCBOCHUS YUEOHOIO MpeAMETA.

JIMYHOCTHBIE PE3YJbBTATBI

JINYHOCTHBIE  pe3yJbTAThl  OCBOCHHMS  IpPOTpaMMbl [0  MaTeMaTHKe
XapaKTePU3yIOTCA:

1) maTpuoTuyecKkoe BOCIIUTAHUE:

MPOSIBIICHUEM HMHTEpEca K IMPOLLJIOMY U HACTOSIIIEMY POCCHMCKOM MaTEMaTHKH,
[IECHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUHMCKHX MAaT€MaTHUKOB W POCCHHCKOMN
MAaTEMATUYECKOM IIKOJIbl, K HMCIOJIb30BAHUIO 3TUX JIOCTHXKEHUM B JIPYTMX HayKax H
NPUKIATHBIX cepax;

2) rpaskaIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITTOJTHEHUIO 00S3aHHOCTEN TpakIaHWHA M PEaTTU3aIliy €ro Mpas,
NpE/ICTaBIECHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3JIMYHBIX
CTPYKTYD, SIBJICHUM, TPOLIETYP IPAKIAHCKOT0 00111ecTBa (HAIpuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO STUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTUICCKUM
NPUMEHEHUEM JIOCTMKEHHM HAyKd, OCO3HAHMEM BAXXHOCTH MOPAIBbHO-3TUYECKHUX
MPUHIMIIOB B IEATEILHOCTH YYEHOTO;

3) Tpya0oBOe BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B pPEIIEHHMH MPAKTHYECKUX 3a/ad
MaTEeMaTHYeCKON  HAmpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH  MaTeMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUHM BCEM KHU3HU JUISI YCHEIIHOW MpodeccCroHaIbHOI
NeSTeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
HNOCTPOCHUEM HHIUBUAYAIBHOW TPAaeKTOPUH OOpa30BaHMsS W IKU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHAJIbBHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYCCKHX OOBEKTOB, 3ajay, pPEIICHUH, pPacCyXJICHUH, YyMCHUIO BHUJCThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

OpUEHTAlMEN B IEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX IIPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YEIOBEKa, NPUPOJAbl M OOIIECTBa,
NOHMMaHHUEM MAaTeMaTHYEeCKONW HayKH Kak c(hepbl UeI0BEeYeCKON AeATEIbHOCTH, 3TAllOB
€€ pa3BUTHS M 3HAUMMOCTU JUI DPAa3BUTUS UMBWIW3ALMWHU, OBJIAJEHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTH4eCKOW KyJbTypol Kak CpEACTBOM IIO3HAHUS MUpa,

6
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OBJIAACHHUEM HpOCTCﬁIHPIMPI HaBBIKaMH HCCHCHOB&TCHLCKOﬁ JACATCIIBHOCTH,

6) puznueckoe  BocnuTaHMe, (GOpPMHpPOBAHHME  KYJbBTYpPbl  3[A0POBbA U
3MOLMOHAJBHOI0 0/1arONOIyYust:

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKNE 3HAHUS B MHTEPECax CBOETO 370POBbS,
BEJICHUS 37I0POBOTO 00pa3a *KU3HU (3740pOBOE MUTAaHUE, COANAHCHPOBAHHBIN PEXHUM
3aHATUHN U OTABIXA, peryyspHas (ru3nueckas akTHBHOCTD), C(HOPMHUPOBAHHOCTHIO HABBIKA
pediekcun, MpU3HAHMEM CBOETO IpaBa Ha OMMOKY M TaKOro K€ MpaBa APYroro
4eJI0BEKA,

7) 3K0JI0THYeCKOe BOCITUTAHHE:

OpHEHTAIlMell Ha MPUMEHEHHE MaTEeMaTHYCCKUX 3HAHWM IS pelieHus 3aaad
B 00J1aCTH COXPAaHHOCTH OKPY’KAIOIICH CPebl, INTAHUPOBAHUS MIOCTYITKOB M OIICHKU X
BO3MOXHBIX TIOCJIEACTBUN [IJI1 OKpY)Karollel cpeibl, OCO3HAaHUEM TIJI00aJbHOrOo
XapakTepa HKOJIOTHUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aganTanus K U3MEHSIOIIMMCS YCJIOBHAM CONMATBHOW M IPUPOIHOM cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONMPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEl KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTbCS Y APYTUX JIIOJEH, MPUOOpEeTaTh B COBMECTHOM JESTENIbHOCTH HOBBIE 3HAHUS,
HABBIKW U KOMIIETEHIIMH U3 OTIbITA APYTHUX;

HEOOXOJIMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIUPOBATH
U7, IOHATHS, TUMOTE3bl 00 00bEKTaX M SBJICHUAX, B TOM YHCIIE paHEE HE U3BECTHBIX,
0CO3HaBaTh NEe(MUIMTHI COOCTBEHHBIX 3HAHUWA M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONINIA KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS
U AeicTBuUs, GOPMYITUPOBATH U OLIEHUBATH PUCKU U MOCIEICTBHS, (POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3yibTaTte 0cBOSHHMSI MPOTrpaMMBI II0 MATEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBanus y oOyuaromerocsi OyayT chOpMHpPOBAaHBI METANPEIMETHBIE PE3YyIbTaThI,
XapaKTePU3YIONIHECs] OBJIAJCHHEM YHHBEPCAJIbHBIMU ITO3HABATEIIBHBIMU JCHCTBUSAMH,
YHUBEPCAIbHBIMA ~ KOMMYHHKATHBHBIMH  JCHCTBUSAMH W YHUBEPCAJIbHBIMH
PEryJIATUBHBIMU JICHCTBHUSMH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE e CTBUSA
Ba3oBble Jornueckue aeicTBUS:

BBIABJISITh W XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATHYECKUX
00BEKTOB, TOHSATHUM, OTHOIICHUN MEXIY IMOHITUSAMH, (POPMYJIHUPOBATH OIpEACICHUS
MOHSATUH, YCTaHABIMBATh CYIICCTBEHHBIM TMPHU3HAK KiIacCU(PHUKAIUKA, OCHOBAHUS
J71s1 0000IIEHUS ¥ CpaBHEHU S, KPUTEPUH MPOBOIUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U IPEOOPA30BBIBATh CYXKJICHHS: YTBEPIUTCIbHBIC
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Y OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIC U 00ILKE, YCIOBHBIE;

BBISBJIATh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUMS
B (axTtax, [aHHBIX, HAONIONECHUAX U YTBEPXKICHUAX, IMpenaraTb KpUTEPHUH
JUIS1 BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

JIEaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€ TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIFOUEHNW, YMO3AKIIOUCHUH 10 aHAJIOTUU;

pa3dupaTh  JI0Ka3aTeabCTBA MATEMAaTUYECKUX  YTBEpKIEHUH (NpsMbIE H
OT NIPOTUBHOIO), IPOBOJAUTH  CAMOCTOSITENBHO  HECIOXKHbBIE  JI0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTpAaWBaTh AapryMEHTAIMI0, MPUBOIUTH TMPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh CIIOCOO pelleHusl yueOHO! 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Haubosee NOAXOASIUN ¢ YYETOM CaMOCTOATEIbHO BBIJEIECHHBIX
KPUTEPHEB).

Ba3oBble ncciienoBarejbcKye 1eMCTBUSA:

UCIIOJb30BaTh BOIPOCHI KAk HCCIICNOBATCIIbCKHA HHCTPYMEHT ITO3HAHUS,
dbopMyITUpOBaTH BOMPOCHI, GUKCUPYIOIIKE MPOTHBOPEYNE, MPoOIeMy, CAaMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMHPOBATh THIOTE3Y, apTYMEHTHPOBATH CBOIO
TIO3UIINI0, MHCHHE;

MIPOBOJIUTH 10 CAMOCTOSATEIHHO COCTAaBICHHOMY IUTAHY HECJIOKHBINA SKCIICPUMEHT,
HEOOJBII0E UCCIISIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTUYECKOTO 00BEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEX Iy COOO;

CaMOCTOSTENbHO (OPMYJIMPOBATh OOOOIIEHUS W BHIBOABI TI0 pe3yibTaTaMm
NIPOBEIEHHOTO HAOJIOICHHUS, UCCIICIOBAHMS, OIEHUBATh JIOCTOBEPHOCTH ITOYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IIIEHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TaKXKe BBIJABUTATh
MPEJIIOJIOKEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nnpopmanueit:

BBISIBJIATH ~ HEJOCTATOYHOCTh WM HM30BITOYHOCTh  MH(POpPMAIUH, JaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a]1a9H;

BBIOMpaTh,  AHAIM3UPOBATh,  CUCTEMATH3UPOBATH U  WHTEPIPETHPOBATH
uHGOPMAIUIO PA3TUYHBIX BUIAOB U (POPM IIPEICTABICHHUS;

BBIOWpaTh (hopMy TpencTaBieHus WHPOPMAIUA W WIUTFOCTPUPOBATH pelIaeMbIe
3a/1auu CXeMaMHu, AuarpaMMaMu, MHOUM TpaduKoi U UX KOMOMHALIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(MOPMAIMHU [0 KPUTEPHUAM, MPEAIOKEHHBIM YUUTEIEM
Wi COPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKATHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIEC 1eHCTBHS:

BOCIIPUHUMATh U (HOPMYIHUPOBATH CYXACHHUA B COOTBETCTBHHM C YCIOBHSIMH H
HEeJISIMH OOILEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
Y IMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHHUS 110 X0y PEIICHU 3a1a4d, KOMMEHTHUPOBATh
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MIOJTyYeHHBIN Pe3ysIbTar;

B XO/J€ OOCYXXACHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMHlI,
npoOsieMbl, pelaeMon 3aJlauM, BBICKA3bIBaTh HJEU, HAlleJICHHbIE Ha MOUCK pPELICHHUS,
COIMOCTABISITh CBOU CYXKACHHS C CYXACHUAMH JAPYTUX YYaCTHUKOB JMAJora,
OoOHapyXMBaTh Pa3IM4Me U CXOJICTBO MO3UIUI, B KOPPEKTHOHN popme hopmynrpoBaTh
pa3HoIIacusi, CBOM BO3PaKEHUS;

NPEICTaBISITh PE3yNbTaThl PEIICHUs 3aJadd, JKCIEPUMEHTa, HCCIIEIOBaHus,
NPOEKTa, CaMOCTOSATENBHO BBIOMPATh (OpMAT BBICTYIUICHUS C Yy4ETOM 3ajad
NPe3eHTAIlUU 1 0COOEHHOCTEH ayUTOPHH;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUIYaIbHON paOOTHI
IPU pelIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

OPUHUMATh 1I€Jh COBMECTHOM JEATEeNbHOCTH, IUIAHMPOBATh OPTraHU3aLHUIO
COBMECTHOM paboOThI, paclpenemsTh BUIbI paboT, JOrOBAPUBATECS, 00CYKAATh MPOLIECC
U pe3ynbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax padboThl (00CYyX)IeHHs, OOMEH MHEHHSIMU,
MO3TOBBIE IITYPMBI U APYTHUE), BHIMOIHATH CBOIO YaCTh Pa0OTHI U KOOPAHMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YICHAMHU KOMAaH/Ibl, OLIEHUBATh KAYE€CTBO CBOETO BKJIaJa B OOILIU
IPOAYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM yUYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHble YHHBepPcaJbHble YUeOHbI€e 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aITOPUTM peIIeHUs 3aJaud (WM ero 4acTh),
BbIOMpaTh CMOCOO peleHUs] C YYETOM HMEIOIIUXCS PEeCcypcoB MU  COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BapHUaHTHl PELICHUA C y4ETOM
HOBOU MH(pOpMAIIH.

CaMOKOHTPOJIBb:

BJIQJIETh CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJS TIpoliecca W pe3yibTara
peleHus] MaTeMaTU4YeCcKOoi 3a1a4u;

NpEeaBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH TNpH pEIICHWU 3aJayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3yjbTaTa ACSITEIbHOCTH IOCTABICHHOW LENu U
YCIOBUSIM, OOBACHATH MPUYMHBI JTOCTMKEHUS WM HEJAOCTHKEHUS LT, HaXOIUTb
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJibTaThl OCBOCHHUSI MPOTrpaMMbl 10 MATEMATUKE IMPEACTABICHBI
10 To/IaM OOy4EHHMSI B CICAYIONINUX pa3/iesiaX MpOrpaMMbl B paMKax OTACIBHBIX YICOHBIX
KypcoB: B 5-6 kiaccax - Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Auredpay,
«I"'eomeTtpusi», «BeposiTHOCTb U CTaTUCTUKAY.



denepanbHas padodas nporpamma | Maremaruka. 5-9 knaccel (0a30BbIN YPOBEHb)

®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 56 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[TpuopuTeTHBIMHE HIETIIMHA O0YUYEHUSI MaTEMATHUKE B 5—6 Kilaccax sIBJISIIOTCS:

OpOJOJKEHUE (POPMHUPOBAHUS OCHOBHBIX MAaTEMATUYECKUX IOHATHH (4HUCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), oOecrneynBaloOUMX MPEeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHusi 00y4arOIIUXCS;

pa3BUTUE MHTEJUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEHN 00ydaromumxcs,
IIO3HABATEJIbHOW AKTUBHOCTH, MCCIENOBATCICKUX YMEHMM, HMHTEpeca K H3Y4YEHHIO
MaTEMaTHKH;

noJiBeJIcHuEe OOydarolMXCsid Ha JOCTYIMHOM /sl HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3 MaTEMATHKU U OKPYXKAIOILEro MUpa;

dbopMupoBanue (QPyHKIMOHAIBHON MaTeMaTUYeCKOM T'PaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTE€MaTHYECKHME OOBEKTbl B pPEAIbHBIX JKU3HEHHBIX CHUTyalUsX,
IPUMEHATh OCBOCHHBIC YMEHUS JUI1 PEUICHUS IPaKTUKO-OPUEHTHPOBAHHBIX 3aad,
UHTEPIIPETUPOBATH IIOJIyYEHHBIE pE3YyJIbTaTbl M OLEHUBAaTh HMX Ha COOTBETCTBUE
IIPAKTUYECKON CUTYaLUH.

OCHOBHBIE JIMHUM COJEpKAaHHUS Kypca MaTeMaTMKH B 5-6 Kiaccax -
apu(meTnyeckass M IeOMETpUYECKasi, KOTOpbIE Pa3BUBAIOTCS MapajUIeNbHO, KaKaas
B COOTBETCTBUM C COOCTBEHHOW JIOTMKOHM, OJJHAKO, HE HE3aBUCUMO OJHa OT APYTroi,
a B TECHOM KOHTAKTE M B3aUMOACUCTBUM. Takke B Kypce MATEMATHKU HPOUCXOIUT
3HAaKOMCTBO C 3JIEMEHTaMH aJlreOpbl U OMUCATENBHON CTaTUCTUKH.

N3ydyeHne apupMeTHUECKOro MaTepuaja HAayMHAEeTCsl CO CHUCTEMaTU3alluu U
pa3BUTUS 3HAHUN O HAaTypaJbHBIX YUCIAX, OJYYEHHBIX HA YPOBHE HAYAJILHOTO OOIIETO
oOpasoBanusa. Ilpm STOM COBEpIIEHCTBOBAHME BBIYUCIUTEIBHOM TEXHUKH MU
(OopMHUpPOBAaHME HOBBIX TEOPETHMUECKMX 3HAHUM  COYETAaeTCss C  pa3BUTUEM
BBIUMCIIUTEIBHON KYJbTYPbl, B YaCTHOCTH C OOy4YeHHEM MpOCTEHIIMM MpuéMam
IPUKAJIKM W OLEHKHM pPE3yJbTaTOB BBIYMCICHUN. V3ydeHHe HaTypajlbHBIX 4YHCEIl
IIPOJOJDKAETCS B 6 KJ1acce 3HAKOMCTBOM C Ha4aJbHBIMU MOHATHIAMH TEOPUH JACIUMOCTH.

Hauano u3yueHust 0ObIKHOBEHHBIX U IECATUYHBIX IPOOEH OTHECEHO K 5 Ki1accy. ITo
NEPBBII 3Tal B OCBOCHUU JPOOEii, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UICSIMH,
NOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX APOOEii B OJHOM 00bEME
NPEIIIECTBYET M3YyUYEHHUIO NECATUYHBIX APoOed, YTO Ienecoo0pa3Ho ¢ TOYKU 3PEHUs
JIOTUKHA W3JI0’)KEHUs YHCJIOBOM JIMHUM, KOrJa IIpaBWIA JIEUCTBUU C JECATHYHBIMU
IpOoOsIMM MOKHO OOOCHOBAaTh YK€ M3BECTHBIMM AJITOPUTMAMU BBIIIOJHEHMS AEHCTBUN
C OOBIKHOBEHHBIMU JIpOOSMHU. 3HAKOMCTBO C JECATUYHBIMU JAPOOSIMH pPaCUIMPUT
BO3MOXKHOCTH JJIsi MOHUMAaHMsI OOYy4YarOUIMMUCS HNPHUKIAJHOTO NPUMEHEHUS HOBOM
3alUCA TPU M3YYEHHM JPYTUX MNPEIMETOB U IpPU MPAKTUYECKOM HCIOJIb30BAHUU.
K 6 xmaccy otTHec€H BTOpOl dTam B U3Y4YEHUH ApoOei, rae MPOUCXOIUT
COBEpIIICHCTBOBAaHNE HABBIKOB CPABHEHUS U MpeoOpa3zoBaHus ApoOel, 0CBOCHNE HOBBIX
BBIYMCIIUTEIIBHBIX AJITOPUTMOB, OTTAYMBAHME TEXHHUKU BBIYUCIICHUI, B TOM 4YHCIIE
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3HAQUEHUM BBIPAXKEHUM, COAEpKAIIUX U OOBIKHOBEHHBbIC, M JECATHUYHBIE ApOOH,
YCTaHOBJIEHUE CBSI3el MEX]y HUMHU, PACCMOTPEHUE IPUEMOB pELIECHUs 3a/1a4 Ha Ipo0Hu.
B nauane 6 kiacca npoMCXO0JIUT 3HAKOMCTBO C MTOHSTUEM MPOLICHTA.

OCo0EHHOCTBIO U3YUEHUS TTOJIOKUTENBHBIX U OTPULATENILHBIX YHCEN SIBISIETCS TO, UTO
OHM TAaK)K€ MOT'YT pacCMaTpUBAaThCs B HECKOJBKO 3TaoB. B 6 kiacce B Havasie U3y4eHHs
Tembl «lloJoXHUTENbHBIE U OTPULIATENbHBIE YHCHIAy» BbIIEIsETCA noareMa «Llensie unciay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTPHUIATENIbHBIMU 4YHCIaMU M JCUCTBUSIMU
C MOJIOKUTENILHBIMU 1 OTPHUIIATENIHHBIMU YMCIIAMH IIPOUCXOJIUT HA OCHOBE COAEPIKATEIBHOTO
NOX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE IMO3HAKOMUTH OOYUYAIOIIUXCS MTPAKTUUYECKU
CO BCEMM OCHOBHBIMM MOHSTUSIMM TEMBI, B TOM 4YHUCIE W C IPaBWIAMH 3HAKOB
NP BBIOJHEHUH apruMeTHUecKuX JIeicTBri. V3yueHne palmoHaIbHBIX YKCEN Ha TOM He
3aKOHYMTCS, a OyJIET MPOJIOJHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOy4yeHMM pEIIEHUI0O TEKCTOBBIX 3adad B 5-6 Kiaccax HCIOJb3YIOTCS
apumerrnyeckue npuémsl perienud. [Ipn oTpaboTke BHIUMCIUTEIbHBIX HABBIKOB B 5-6
KJIaccax paccMaTPHUBAIOTCS TEKCTOBBIE 3a/1a4U CJIEYIOIIUX BUIOB: 33/]a4M Ha JIBXKCHHE,
Ha YacTH, Ha MOKYIIKH, Ha pab0Ty U IPOU3BOAUTEILHOCTh, HAa MPOIIEHThI, HA OTHOIICHUS
u npornopuuu. OOyuaronmecs 3HAKOMATCS ¢ MpuéMaMu pelieHus 3afad mnepedbopom
BO3MOJKHBIX BapHAHTOB, ydaTcs paboTarh ¢ mH(pOpMalue, IpeaCTaBlIeHHONW B dopme
TaOJINI UK THATrPaMM.

B mporpamme yyebHoro kypca «MaremMaruka» HpeaycMOTpeHO (OpMHpOBaHUE
MPOIEIEBTUUECKUX alreOpandyeckux mnpeactaBieHui. bykBa kak CHUMBOJI HEKOTOPOTO
Yyyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOIMKAa IIMPOKO HCHOJB3YETCS MPEXKAE BCEro s 3aluCH OOIIMX
YTBEPXKACHUHN U MPENIOKEHUN, POPMYII, B YACTHOCTH JJIs1 BEIUMCICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIIA.

B mporpamme yueOHoro kypca «MaremaTtukay TpeacTaBlieHa HarjsaHas
reoOMeTpHsi, HampaBlieHHass Ha pPa3BUTUE OOPA3HOTO MBILIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tan B U3YyYEHUU F€OMETPUH,
KOTOPBIM  OCYILIECTBJISIETCS HA  HATJISAHO-TIPAKTUYECKOM  YpPOBHE,  OMHUPAETCS
HAa HAarsAHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bomnbimmas ponab  oTBOAUTCS
PAKTHUUECKOH JesITETbHOCTH, OMBITY, SKCIIEPUMEHTY, MOAeTpoBaHuio. O0yyarommuecs
3HAKOMSITCSI C T€OMETPUYECKUMH (UrypamMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEUIIMMU KOHQUTYpalUsIMH, Yy4yaTcsl H300pakaTb WX Ha HEJIMHOBAaHHOU U
KJIeT4aToOM Oymare, paccMaTpUBalOT MX IMpocCTeiilne cBoicTBa. B mpoliecce nzyueHus
HaIJISAIHOM TeOMETPUU 3HAHMS, MOJTYYEHHbIE 00YYaloIMMUCS HA YPOBHE HAYaJIbHOTO
o011ero 06pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHy B 5-6 Kilaccax U3y4yaeTcsi HHTETPUPOBAHHBIN MPEIMET
«MareMatrka», KOTOPBIM BKJIIOYACT apU(METHUECKUI MaTrepual ¢ HarJBIHYIO
TeOMETPHUIO, a TAKXKe MPOMEIEBTUYECKUE CBEICHUS U3 aiareOpbl, 3JEMEHTHI JIOTUKU U
HayaJla ONKMCATEeIbHON CTaTUCTUKH.

O011ee yKcno 4acoB, peKOMEHIOBAHHBIX I U3yYeHHUs] MaTeMaThkH, — 340 gacos:
B 5 kiacce — 170 gacoB (5 yacoB B Hejento), B 6 kiacce — 170 vacoB (5 4acoB B HEJETIO).
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COIAEPKAHUE OBYUEHUASA
5 KIIACC

HarypaabHble 4uc/Ia U HYJIb

Harypansnoe wuwmcmo. Psn mHartypampabix umcen. Ywucno 0. W3oOpaxkenue
HaTypaJIbHBIX YUCET TOYKAMH Ha KOOPJAWHATHOM (YUCIOBOM) IPSIMOMA.

Ilozunmonnass cucremMa cuuciaeHusa. PumMckas Hymepanuss Kak — [pUMeEp
HENO3UIMOHHON CUCTEMBI CUMCIICHUs. [lecATuYHas cucTeMa CUMCIICHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPAaBHEHUE HATYpPaJbHBIX YHUCEI C HYJEM.
Crnioco0s! cpaBHeHMs. OKpyTIeHNE HaTypallbHbBIX YU CEIL.

CrnoxeHne HaTypaJIbHBIX YMCEN, CBOMCTBO HYJIS IIPU CIOKEHUU. BplunTaHue Kak
neiicTBue, oOpaTHOE CIOKEHUIO. Y MHOXKEHUE HATypaibHBIX YHMCEJ, CBOMCTBA HYyNA U
CAVHUIIBI TIPU YMHOXKEHUH. JlemeHme Kak JeicTBUE, OOpaTHOE YMHOXEHHUIO.
KomnoHeHThl neiicTBUi, cBA3b Mexay HUMHU. IIpoBepka pesynbraTa apupMeTu4eckoro
neiicteus. IlepemecTuTenbHOE M COUETATEIBHOE CBOWCTBA (3aKOHBI) CIOXKEHHS U
YMHOKEHUS, PaCIpeeIuTENbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonp3oBanne OykB it 0003HAUEHHST HEM3BECTHOTO KOMIIOHEHTa U 3aIlUCH
CBOMCTB apu(PMETUICCKUX JICHCTBHM.

Jlennrenu v KpaTHbIE YMCia, pa3ioKeHNEe Ha MHOKUTeNU. IIpocTeie n cocraBHbIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHb C HaTypaJbHBIM IOKa3aTesieM. 3alUCh YKCJIa B BUAE CYMMbI pa3psIHbIX
CJIaraeMsiX.

UYucnoBoe BblpakeHHE. BpIuKCiieHHE 3HAYEHHWM YHCIOBBIX BBIPAKEHUH, MOPSAIOK
BBIITOJIHEHUS JEUCTBUU. lCnonb30BaHME NPU BBIYUCICHUAX IEPEMECTUTEIBHOIO H
COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CJIOKE€HHUS M YMHOXKEHUS, PacHpeneuTelbHOro
CBOMCTBA YMHOKEHUH.

Apodu
[IpencraBnenue o apodu Kak CIoco0e 3amuch 4acTh BeanduHbl. OOBIKHOBEHHBIC

npoobu. IlpaBunbHble M HempaBuibHBIE IpoOH. CmemaHHas ApoOb, MPEACTaBICHHE
CMEIIaHHOW NpoOW B BHJIC HETMPABWJIBHOW IPOOW W BBIJCIICHUE IIEJION YacTH YHCIIa
U3 HempaBWIbHOW npoOu. M3o0paxkenue npoOeil TOYKaMHW Ha YHMCIOBOM MPSIMOM.
OcHoBHOe cBoicTBO Apoou. Cokxpaiienue apooOeit. IlpuBenenue Apodu K HOBOMY
3HaMmeHareno. CpaBHeHUE ApoOeil.

Cnoxenne u BbIYUTaHHE ApoOed. YMHOXKEHHE M JeJeHue IpoOei, B3auMHO-
oOpatHbIe ApoOu. HaxoxaeHne yacTu 1e0ro U 1eJIoro Mo €ro 4YacTH.

Hecatuunas 3amuch ApoOei. IlpencraBneHue aecsITUYHOM ApoOUM B BHUJIE
0OBIKHOBEHHOM. M300pakeHre NECATHUYHBIX JIpOoOEeH TOYKaMU Ha YHCIOBOM MPSIMOIA.
CpaBHeHHE JECATUUHBIX APOOEH.

Apudmernueckue ASUCTBUS C AECATUYHBIMEU ApoOsiMu. OKPYyTICHHE NEeCITHUHBIX
TpoOeii.
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Penienue TeKCcTOBBIX 3a7a4

Pemienne TEeKCTOBBIX 3ajady apu(METHYECKUM CIOcOOOM. PerieHue JIorudyecKkux
3aia4. Pemenne 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcronb3oBaHMe
P PEIICHUH 3a]1a4 TaOJHI] U CXEM.

Pemenune 3anay, conepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCT,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EJIMHUIBI W3MEpPEHUS: MAaccChl,
00bEMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBsA3b MEXY €AUHUIIAMHU U3MEPEHUS
Ka)KJIOM BEJIMUMHBEI.

Pemienre oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienre JaHHBIX B BUJIE TAOJIUII, CTOJIOYATHIX THATPaAMM.

HarnsiaHas reomerpust

Harnsnueie npencraBiaeHust o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YroJ, JIOMaHasi, MHOIOyTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJIL. [IpsMOu, OCTpBIN, TyIIOn
Y Pa3BEPHYTHIN YIJIBIL.

JInuHa OTpe3ka, METPUYECKUE €IWHMLIBl UIMHBL. JIMHA JOMAaHOW, NEpUMETP
MHOT'OYTOJIbHHKA. MI3MepeHne U MOCTPOCHUE YTIIOB C TOMOIIBIO TPAHCIOPTHUPA.

Harnsnnele mnpencrtaBiaeHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJILHUK, KBAAPAT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o00paxxenne ¢uryp, B TOM uyuciae Ha kierdato Oymare. I[loctpoenue
KoH(purypamuii u3 yacted mpsaMom, OKpy>KHOCTH Ha HEJIMHOBAaHHOM U KJIeT4aTou Oymare.
Hcnonp30BaHuE CBOMCTB CTOPOH U YIVIOB MPSIMOYTOJIbHUKA, KBaAPATA.

[Lnomane MPAMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJIPHUKOB, B TOM dHCIe (GUTYp, M300paXEHHBIX Ha KieTdaToud Oymare.
EnuHuibl u3mMepeHus MiomaIu.

Harnsimaple mpencTaBieHHss O TPOCTPAHCTBEHHBIX (DUTypax: MPSIMOYTOJIBHBINA
napasuienenumes, Kyo, MHOrorpaHHuku. M300paxeHne mpoCcTeHIINX MHOTOIPaHHHUKOB.
Pa3BépTku kyOa u napamenenunena. Coznanve Mojenell MHOTOIpaHHUKOB (U3 OyMaru,
MIPOBOJIOKH, TUIACTUJIMHA U JPYTUX MAaTEPUATIOB).

O0BEM TIPSIMOYTOIBHOTO Mapasuienenumnena, Kyoa. Equauier nusmepennst o0nEéMa.

6 KIIACC

HartypajabHble unciaa

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMHA HATYPAIbHBIMA YHCJIAMHU.
UucnioBble BhIpaXeHUs, MOPAIOK JEHUCTBUMN, MCIIONb30BaHUE CKOOOK. Vcnonb3oBaHue
IIPX  BBIYUCIICHUSAX [EPEMECTUTEIBHOTO M COYETATEIbHOTO CBOWCTB CIOXKEHUA U
YMHOKEHUS, PacHpeIeIUTeIbHOr0 CBOMCTBAa YMHOXEHUA. OKpyTJieHHEe HaTypallbHBIX
YHUCEN.

Jlenurenu u KpaTHbIE YKCIa, HAMOOIBIINI OOLIUI 1eTTUTeNIb U HaMMEHbIIee ol1iee
KpatHoe. JIenMMOCTh CyMMBI U IPOU3BEAEHUS. [[eJIeHne C OCTaTKOM.
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Apoon
OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE JIpOOCH.

CpaBHeHHEe W yropsjouuMBaHue apoOeil. Pemenue 3agad Ha HaXOXKIEHHWE YaCTH
OT IIEJOr0 MW IIeJIOr0 Mo ero 4vactu. J[poOHoe YHClIO Kak pe3ysabTaT ACJICHUS.
[IpencraBnenue aecITUYHOM APOOM B BHUJE OOBIKHOBEHHON JIpoOM M BO3MOKHOCTH
MpeCTaBICHUs] OOBIKHOBEHHOM JpoOu B BHjJE AecATUYHOM. JlecsTuuHble Ipodu u
METpUYECKasi cuctemMa Mep. ApupMeTudyecKkue IEHCTBUS M UYWCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U IECATUYHBIMU JPOOSIMHU.

OtHouenue. JleneHue B JaHHOM OTHOIIeHUH. Macirab, nponopius. [Ipumenenue
MIPOTIOPIIMIA MPHU PEIICHUH 3a7a4.

[TousTtre npoueHTa. BhiunciieHHe MNpPOLEHTa OT BEJIWYMHBI W BEJIWYUHBI MO €€
NpOIIEHTY. BpIpakeHue MPOIEHTOB [ECATUYHBIMU JApoOsimu. Pemenme 3amay
Ha MPOIIEHTHI. BhIpaskeHre OTHONIEHUSI BEJIMYKMH B MPOIEHTAX.

IHos10kuTE/IbHBIE M OTPULATEIbHBIE YU CJIA

[TonoxxutenbHble W OTpULaTENbHbIE uyucia. llensie uyumcma. Mopyns uyucia,
reOMETpUIECKasi MHTepIIpEeTaIys MOy yrcia. M3o0paxkeHune ynucenn Ha KOOPAMHATHON
npsimoi. UwucnoBble mpomexyTku. CpaBHeHHE dYHcen. ApupMeTHuecKue IeHCTBUs
C MOJIOKUTEIbHBIMA U OTPULIATEIIBHBIMU YHCIIAMMU.

[IpssmoyrosibHasE cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha TUIOCKOCTH, abciucca u opauHara. [loctpoeHue Todek M Guryp Ha KOOPJIAUHATHOM
IJIOCKOCTH.

bykBeHHBbIEe BBIPpaKEHUS

[Ipumenenne OyKB ISl 3allUCH MaTEMaTUYECKUX BBIPAKCHUU W TIPEJIOKEHUH.
CpoiicTBa apudpmeTHUeCKUX JeHCTBUN. bDyKBeHHbIE BBIPRXKEHHS U  YHUCIIOBBIC
IIOJICTAHOBKHA. DyKBEHHBIE DPaBEHCTBA, HAXOXICHUE HEWU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMmyssl mepuMeTpa M IUIOUIAAM MNPSMOYTOJbHHKA, KBajapaTa, oObEMma
napasuiesenumeaa u Kyoa.

Penienue TeKkcTOBBIX 3a7a4

Pemrenne TEeKCTOBBIX 3a/ad apu(METHUYCCKHM CIIOCOOOM. PemieHue Tormdeckux
3amad. Permenue 3a1a4 mepebopoM BceX BOZMOKHBIX BAPHAHTOB.

Pemenune 3agay, comepammx 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh, TPOU3BOUTEIHHOCTD, BPEMsI, 00BEM
paboTel. EquHUIEI U3MEpEeHUs: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXy €AIMHULIAMU U3MEPEHUS KAXKI0M BEJIUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOLICHHEM, MPOMOPLUHMOHAIBHOCTHIO BEJIWYUH,
MPOIICHTAMH; PEIIEHUE OCHOBHBIX 3a7[a4 Ha IPOOU U TIPOIICHTHI.

Omnenka W TIpUKUIKA, OKpyrjieHwe pesyibTata. CocTaBieHne OyKBEHHBIX
BBIPAYKEHU 110 YCIIOBHUIO 33/1a4M.

[IpencraBnenre MaHHBIX ¢ TOMOmBI Tabmuim u  guarpamMm. Croi04aThie
JAArpaMMBbl: YTEHUE U MMOCTPOCHHE. UTEHUE KPYTOBBIX AUAarpaMM.
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Harnsignas reomerpust

Harnsanuele npencrabienust o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jdyd4, yroj, JIoMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY’KHOCTD,
KpYT.

B3anmHOe pacronokeHue IBYX NPSIMBIX Ha IIOCKOCTH, ITApajuIeNIbHBIE IPSIMBIE,
IIEPIICHINKYJISIpHBIE NpsiMbIe. MI3Mepenne pacCTOAHUM: MEXAY IBYMS TOUKAMHU, OT TOYKH
J10 TPSIMOM, JJIMHA MapIIpyTa Ha KBaJAPaTHOM CETKE.

N3mepeHne W TMOCTpOEHUE YIVIOB C IOMOIIBK TpaHCHopTthpa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, MPSMOYTOIbHBIN, TYNOYTOJIbHBINA, PABHOOEAPEHHBIH,
PAaBHOCTOPOHHUU. YETBIPEXYTONBHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. [IpsIMOYTrOnbHUK,
KBaJIpaT: WCIOJIb30BAaHUE CBOWCTB CTOPOH, YIJOB, sauaroHanei. M3obpaxeHue
reOMeTpUUECKUX (QUryp Ha HEJIMHOBAHHOW OyMare C HCIOJIb30BaHUEM ITUPKYJIS,
JUHEWKH, YrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaToi Oymare.

[lepumerp mMHOroyronpHuka. [loHsTHE TUIOMATU (PUTYPHI, €TUHUIBI U3MEPEHUS
wiom@aau. [pubnmxénHoe uaMepenue miomand Guryp, B TOM 4YUCIE HA KBaJpaTHOU
cetke. [IpubnmxEHHOE U3MepeHre JUTMHBI OKPY>KHOCTH, TUIOIIAAH KpyTa.

CummeTpus: LIeHTpaibHasi, OceBas U 3€pKajlbHasi CAMMETPHUHU.

[TocTpoenne cCUMMETPUYHBIX (DUTYP.

Harnsinaele npeacraBieHus o MpOCTPAHCTBEHHBIX (DUTypax: nmapajuiesienue], Kyo,
npu3Ma, MUpaMujia, KOHyC, IMIMHAP, map u chepa. M300pakeHrne npocTpaHCTBEHHBIX
¢buryp. [Ipumeps! pazBEPTOK MHOTOTPAaHHUKOB, WIMHAPA U KoHyca. Co3/lanne Mojieseit
IPOCTPAHCTBEHHBIX (HUTYP (M3 OyMaru, MpOBOJIOKH, TUIACTHIIMHA U APYTUX MATEPUAIIOB).

[Tonsitue oOBEMA, eawHUIBI U3MepeHus o00béMa. OO0BEM NPSIMOYTOIHHOTO
napaJuienenurena, Kyoa.

INNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHHSI MPOTrpaMMbl y4yeOHOro Kypca K KOHILY
oOydeHus B 5 kiacce:

Yucaa v BIYMCICHUS

[loHumMaTh U MPaBUIBHO YMNOTPEOJATh TEPMUHBI, CBSI3aHHBIE C HATypPaJbHBIMHU
YUCIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU APOOSMHU.

CpaBHUBATh M YNOPSAOYMBATh HATypAJIbHBIE YKCIIA, CPABHUBATH B MPOCTEHIIMX
ClIy4asix OOBIKHOBEHHBIE IPOOH, NECATUUHBIE TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJIMHATHOU (YUCIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €
YHCIOM W HM300pa)kaThb HATypaJlbHbIE YHCIa TOYKAMHU Ha KOOPAMHATHOM (YHCIOBOI)
MIPSIMOM.

BeimonHaTh  apudMeTnueckue — ACHCTBUS € HATYpPaJIbHBIMH  YHCJIAMH,
¢ OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUILINX CITydasiX.

BbInoHAT POBEPKY, MPUKUAKY PE3YJIHTATA BHIYUCICHUI.

OKpyrasTh HATypajJbHbIE YUCIIA.
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Penienue TeKCcTOBBIX 3a7a4

Pemrarer TekcToBBIC 3amaud  apu(PMETHYECKUM CIIOCOOOM M € ITOMOIIBIO
OpPTraHU30BaHHOT'0 KOHEYHOTO Mepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

Pemate 3anaun, coaepxaiiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUUYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcmonp30BaTh KpaTKWE 3alKCH, CXEMBbI, TaOJIUIbI, 0003HAUEHUS TPH PEIICHUN
3ajad.

[Tomp30BaTbCsl OCHOBHBIMU €IWHULIAMU HM3MEPEHUS: LEHBI, MAacChl, PACCTOSAHUS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €IUHULIBI BEJIMYUHBI YEPE3 IPYTHE.

W3Bnekarp, aHAIM3WPOBATh, OIEHUBATH HWHGOPMAIMIO, TMPEICTABICHHYIO
B TaOJyMIle, Ha CTOJIOYATON IUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHbIC JTaHHbBIC,
MCIIOJIb30BATh JAaHHBIC MPU PEIICHUU 3a/a4.

HarnsiaHas reomerpust

[Tomp30BaThCsl FEOMETPUUYECKUMHU MTOHSATUSIMA: TOUKA, IPsAMasi, OTPE30K, Jy4, yTOJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBouTE mNpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEKIMUX (Gopmy
W3YUYEHHBIX TEOMETPUIECKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYK) C YIJAMH: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbHUKAaMH: yTOJ, BEPUIMHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: Paaunyc,
TAAMETP, LIEHTP.

N3o0paxaTe n3ydeHHbIe TeoMeTpruiecKkre GUrypbl Ha HETMHOBAHHOW M KJIETYATOM
OyMare C IMOMOIIIBIO IUPKYJIS ¥ JIMHEUKH.

Haxonuth mIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IIOMOIIbIO
JIMHENKH, CTPOUTH OTPE3KH 33JJaHHOU JIMHBI; CTPOUTH OKPYKHOCTh 33JJAHHOTO pajinyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBaapaTra I HX
MIOCTPOCHMUS, BBIYUCIICHUS TJIOMIAIN U TIEPUMETPA.

Beluucnsate mepuMeTp W IUIOMIANb KBajpara, MPSIMOYTONbHHKA, (UTyp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YHCIIe (PUryp, n300pakE€HHBIX Ha KJIETYATON
Oymare.

[Tomp30BaTbCsi OCHOBHBIMM METPUYECKHMHM €IUHULIAMUA HW3MEPEHHUS] IJIMHBI,
IJIONIAM; BBIPAXKATh OJHU €IVMHUILIbI BEJIUYMHBI YEPE3 IPYTHE.

Pacno3naBarhk mapamienenunesn, KyO, HUCHOJIB30BaTh TEPMHUHOJIOTHUIO: BEPIIMHA,
pebpo rpaHb, U3MEPEHNUs, HAXOIUTh U3MEPEHUS TTapaJUIeyenuIea, Kyoa.

Beruucnare o0bE€M KkyOa, mMapajuiesienunenaa IO 3aJlaHHbIM  HU3MEPEHUSIM,
MI0JIB30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemate  Heclio)kHBIE 3amauyd  HA  HU3MEPEHHE TE€OMETPUYECKHUX  BEJIUYUH
B MPAKTHYECKUX CUTyalUsX.
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[IpeameTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOydeHus B 6 Kjacce:

Yucnaa v BbIYMCICHUS

3HaTh W TOHHUMAaThb TEPMUHBI, CBS3aHHBIE C PA3JIMYHBIMM BHJAMU 4YHUCENT U
crnocob0amMu UX 3aluCH, MEPEeXOJUTh (€CIM 3TO BO3MOXHO) OT OJHON (hOpMbI 3amucu
YHUCIIa K JPYromu.

CpaBHUBATD U YIIOPSIIOYMBATH LIEJIbIE YK CIIa, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
CPaBHMBATH YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHsATh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apu(PMeTHUECKHe TeUCTBUS
C HATYpPaJIbHBIMA U IICJIBIMU YHCIIAMHU, OOBIKHOBEHHBIMU W JCCATUYHBIMHU JPOOSMU,
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YU CIIAMMU.

BpruncnsaTh 3HAUEHUs YHCIIOBBIX BBIPAKCHHUM, BBINIOJHATh MPUKUIKY U OLECHKY
pe3ynbTata BBIYMCIICHHM, BBINOJHATH MPEe0Opa30BaHUS YHUCIOBBIX BBIPAKEHUUN
HAa OCHOBE CBOMCTB apu(PMETUUECKUX IEHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €I YHCIIOM U
M300paXkaTh YMCJIA TOUKAMU Ha KOOPJMHATHOW MPSMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKHU B MPSMOYTOJIbHOW CHUCTEME KOOPJUHAT C KOOPAMHATAMH 3TOU
TOYKH.

OKpyrasTh Leible Yhclia U JECATUYHbIE JPOOH, HAXOAUTh MPUOIMIKEHUS YUCE.

YuciaoBbie M OyKBEHHBIE BLIPAKECHUSA

[lonumare U ynoTpeOnsATh TEPMHUHBI, CBSI3aHHBIE C 3aMIMCBI0 CTEIEHHM YHCIA,
HaXOAWTh KBaApaT W KyO 4YHMCNA, BBIYUCIATH 3HAUYCHMS] YHMCIOBBIX BBIPAKCHHIH,
COJIepKAllUX CTENEHHU.

[Tonb3oBaThCsl MPU3HAKAMHU JIEIMMOCTH, pPAacKJIaAblBaTh HATypajbHbIE YHCIIA
Ha IIPOCTHIE MHOKUTEIH.

[Tonp30BaThCst MacITaboM, COCTABIISATH MPOTIOPIIMHA U OTHOIICHHUS.

Hcnonp3oBaTh OyKBbI 111 O0O3HAUYEHHUs 4YMCEN MPU 3allUCH MaTeMaTHYECKHX
BBIPQXKEHUH, COCTABIATh OYKBEHHBIC BBIPAKEHUS U (POPMYJIbI, HAXOIUTH 3HAUCHUS
OYKBEHHBIX BBIPaXEHH, OCYIIECTBIISS HEOOXOUMbIE MOJICTAHOBKHU U MPeoOpa30BaHMUA.

HaxoauTe Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienue TekcTOBBIX 3a7a4

Penrate MHOTOIIATOBBIE TEKCTOBBIC 3a/1a4H apH(PMETHIECKUM CIIOCOOOM.

Pematp 3amaum, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPIIMOHAIBHOCTHIO BEIMYWH,
IPOICHTAMU, PEeIIaTh TPU OCHOBHBIE 33/1a4K HA APOOU H MPOICHTHI.

Pemrats 3amaum, comepxaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYHHBI: CKOPOCTD,
BpeMsi, DPACCTOSIHUE, IICHa, KOJIWYECTBO, CTOMMOCTb, IMPOH3BOAMTEIHLHOCTh, BpEMH,
o0béma paboOTHI, HCHONB3YS apUPMETHUECKUE JEHCTBHUS, OLEHKY, MPUKHUIKY,
TI0JTB30BATHCS €MHUAIIAMHA U3MEPEHHUSI COOTBETCTBYIOIINX BEINYHH.

CocraBisiTh OyKBEHHBIE BEIPAKEHHSI 10 YCIOBHIO 3a1a4H.
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N3Bnekath nHpOpMAINIO, TPEICTABIICHHYIO B TAOJINIIAaX, HAa IMHEWHOH, CTOJI0YATON
WIA KPYyroBOW  JuarpamMmax, HWHTEPIPETUPOBATh  MPEJCTaBICHHBIE  JIaHHBIE,
UCTIOJIB30BaTh IAHHBIC MTPH PEIICHUH 3a]1ad.

[IpencraBnare MHGOPMAIUIO C TMOMOIIBIO TaONHIl, JUHEHHOM U CTOJIOYATOM
Jarpamm.

Haruasanasi reomerpust

[IpuBonuTh mnpUMEpPhl OOBEKTOB OKPYXAIOLIETO0 MHpA, HUMEKIUX G(opMy
W3YYEHHBIX T€OMETPUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX
¥ CUMMETPUYHBIX QUTYD.

N300pakaTh ¢ MOMOINIbIO LUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHON U
KJIeT4aTol Oymare M3y4eHHbIEe IUIOCKHE TreoMeTpuYeckue (GpUrypbl U KOH(MUTypaluu,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaThCs TEOMETPUUECKUMHU TMOHSTUSMU: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BATh TEPMHHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP
CHUMMETPHUH.

HaxoauTs BENMYHMHBI YTII0B U3MEPEHUEM C IOMOLIBIO TPAHCIIOPTHUPA, CTPOUTD YTJIb
3aJIaHHOM BEJIMYMHBI, MOJb30BATHCS MPU PELICHUM 3aJad TPagyCHOM MEpPOW YIJIOB,
pacno3HaBaTh Ha YEPTEKAX OCTPbIA, IPAMOU, PA3BEPHYTHIA U TYIIOW YTJIBL.

Bpruncnsate WIMHY JOMaHOW, TMEPUMETP MHOTOYTOJBHHMKA, IOJb30BATHCS
€AVHHUI[AMH W3MEPEHHS JJIMHBI, BBIPAXKATh OJHU €IUHHUIBI U3MEPEHHUS JJIMHBI 4epes
Jpyrue.

Haxonuth, wncnosib3yss 4epTEXKHBIE WHCTPYMEHTBI, PACCTOSAHUS: MEXAY IABYMS
TOYKAaMH, OT TOYKH 10 OPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

BoruucisaTs miomaas GUryp, COCTaBJIE€HHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OueHue Ha  MOPAMOYTOJbHUKH, Ha  paBHble  (Urypbl,  JOCTpauBaHUE
0 TPSMOYTOJIbHUKA, IOJb30BaThCi OCHOBHBIMU E€IIMHHMIIAMUA W3MEPEHHMS IUIOLIAMIN,
BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHHUS TUIOIAAN YEPE3 IPYTHE.

PacriozHaBath Ha MOIENSX W M300pKEHUAX NHUPAMHUAY, KOHYC, ITWIMHJIP,
UCII0JIb30BaTh TEPMUHOJIOTHIO: BEpPIIMHA, peOpo, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkath Ha KiieTyaTo Oymare mpsiMOYTrOJIbHBIN Napaljieenumne]l.

Boraucisate 00bEM  IPSIMOYTOJIBHOTO MapajuleNienuiea, KyOa, IMMOIb30BaTHCS
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00bEMA;

Pemlatb HecnokHbIE 3aJaud  HA HAXOXKACHUE TE€OMETPUYECKHX BEJIMYHH
B MIPAKTUYECKUX CUTyaLUSX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
HanmenoBanue paznena |KosmuectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEILHOCTH 00yYarOIIUXCs
(TeMbl) Kypca 4acoB COJZIepKaHUE
HarypanbHbie uncna. 43 Jlecsatnunas Yurarp, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCIIA;

JlencTBUs ¢ HATYpaJTbHBIMU
quCcIaMu

CcUCTEMa CUUCIICHUSI.
Pspa HaTypanbHbIX
YHUCEN.
Harypanbnsiii psin.
Yucno 0.
Harypanbnbie uncna
Ha KOOPJIMHATHOMU
MIPSIMOM.
CpaBHeHue,
OKpYTJICHHE

HaTypaJIbHbIX YHUCCII.

Apudmernueckne
JeUCTBUSI

C HATypaJIbHBIMHU
yuciaamu. CBolcTBa
HYJISI TIPU CJIOKEHUU
1 YMHOKECHHH,
CBOMCTBA €IMHUIIBI
MIPU YMHOXKCHUH.

NpeaIaraTb U 00CyKIaTh CIOCOObI YIOPAI0YMBAHUS YUCEN.
HN300paxkaTh KOOPIMHATHYIO MPSAMYIO, 0TMEYaTh YKCIa
TOYKAMH Ha KOOPJAMHATHOW MPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTypaabHOTO psiaa, yucen O u 1
IIPU CIOKEHUH U YMHOKEHHH.

Hcnonb30BaTh NPABWIIO OKPYIJICHHUS] HATYPAIbHBIX YUCE.
BeinonaTe apugMeTnyeckne AeMCTBUSA C HATYPAJIbHBIMU
YUCIIaMU, BBIYHCJISATh 3HAUYCHHS YUCIIOBBIX BhIpAXKEHUN

co CKoOKaMu 1 6€3 CKOOOK.

3anucbIBaTh IPOU3BEACHUE B BUAE CTENICHU, YUTATH
CTEINECHU, UCMOJIB30BATh TEPMUHOJIOTHIO (OCHOBAHHUE,
MOKa3aTelib), BBIYMCIAATH 3HAYEHUSI CTEIICHEN.

BoINOHATH NPUKUAKY M OLEHKY 3HAYECHUN YHCIIOBBIX
BBIPQXXEHUH, MPEAJIAraTh U IPUMEHATh NPUEMBbI IPOBEPKHU
BBIUHCIICHUM.

HNcnonb30BaTh NPU BHIMUCIEHUAX EPEMECTUTEIBLHOE U
COYETATEIIbHOE CBOKMCTBA CIIOKECHUS U YMHOXKEHUS,
pacrpenenuTeabHOe CBOMCTBO YMHOXKEHNUS;, (OPMYTHPOBATH
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ITepemecTuTenbHOE
1 COYEeTaTeJIbHOE
CBOMCTBA CJIOXKECHUS
Y YMHOXEHMUS,
pacnpeaeauTenbHOe
CBOMCTBO
YMHOKECHMUSL.
Jlenurenu u
KpaTHBIEC YKCIIA,
Pa3JIOKEHUE Yuciia
Ha MHO>KHUTEIIH.
Jenenue

¢ ocratkoMm. IIpocTteie
1 COCTaBHBIC YMCJIA.
[Tpuznaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHb ¢
HaTypaJIbHbIM
MOKa3aTeJIEM.
YucnaoBbie
BBIPAXKEHUS;
NOPSIIOK AEUCTBHM.
Pemenne TekCTOBBIX
3ajJla4 Ha BCE
apu(MeTHICCKHC

U MPUMEHATH MPaBUJIa NPeoOpa30BaHUs YUCIOBBIX
BBIpQ)XEHUN HAa OCHOBE CBOMCTB apuU(METHUECKUX JEHCTBUI.
HccaenoBarh 4MCIOBbIE 3aKOHOMEPHOCTH, BHIABUIATH M
000CHOBBIBATH I'MIOTE3bI, (POPMYJIMPOBATH 00001IEHUS U
BBIBO/IbI 110 PE3YJIbTAaTaM MPOBEAEHHOTO UCCIIEIOBAHMS.
@opMyTHPOBATH ONPeAeTeHUs JICIUTENSI U KPATHOTO,
Ha3bIBATD JICJIUTENI U KPATHBIC YMCIIA; PACIIO3HABATH
MPOCTHIEC U COCTABHbIC Uncia; GOpMyIMpPOBATH U
NMPUMEHATH NPU3HAKU JICIUMOCTH Ha 2, 3, 5,9, 10;
NMPUMEHSTH AJTOPUTM PA3J0KEHUS YUCIIA HA TPOCThIC
MHOXHUTEU; HAXOAUTh OCTaTKU OT JEJICHUS U HETOJTHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAaHUS

0 HaTypaJlbHbIX YHCJIaX, MPUBOJAUTH MPUMeEPbI U
KOHTPIIPUMEPBL, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUS
BBICKa3bIBAHUH O CBOMCTBAX HATYyPAJIbHBIX YUCEN.
KoncTpynpoBath MaTeMaTHYeCKHE MPeII0KEeHUS

C IOMOIIBIO CBSI30K «W», KHIIN», ECHMU... , TO... ».

PemaTh TekCTOBBIE 33/1a4U apUPMETUIECKUM CTIOCOO0M,
HCIO0JIb30BATh 3aBUCUMOCTH MEXK]1y BETMUYMHAMU (CKOPOCTb,
BpEMsI, paCCTOSHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTbD U JIP.):
aHAJIM3UPOBATH U OCMBICJIUBATH TEKCT 3aa4H,
nepegopmMyIMpoBaTh yCIOBUE, H3BJEKATh HEOOXO0IUMbIE
JAHHBIC, YCTAHABJIMBATD 3aBUCUMOCTH MEXy BEIMYMHAMH,
CTPOMTH JIOTHYECKYIO LIEOUKY PACCYKICHUN.
MoaeaupoBaTh X0/ PEIICHUS 3a/1a4l C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBW)KECHUE U
MOKYTIKA

CX€EMBI, TaOJIMIIBI.

IIpuBoaNTH, pa30UPaTh, OLEHUBATH PA3JIUYHBIE PEILICHUS,
3aIMCHU PELIEHUI TEKCTOBBIX 3a7a4.

Kpurnuecku oeHUBATh MOJYYEHHBIN PE3YJIbTAT,
OCYIIECTBJATH CAMOKOHTPOJIb, IPOBEPSISA OTBET HA
COOTBETCTBUE YCIOBHIO, HAXOAUTh OIIHNOKH.

PemaTsh 3a1auu ¢ TOMOIIBIO Tepedopa BCEX BO3MOYKHBIX
BAPHUAHTOB.

3HAKOMUTBHCHA € HCTOPHEH pa3BUTHS apUMETUKHI

Harnsnnas reomerpus.
JInHUM HA IOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanasl.
H3mepenne niavHbI
OTpE3Ka,
METPUYECKHUE
CJIMHUIIBI
W3MEPEHUS JJIMHBI.

OKpy>HOCTb U KpPYT.

[IpakTrueckas
pabota
«ITocTtpoenue y3opa
U3 OKPYXKHOCTEN.
Yrou. [Ipsamoi,
OCTpBIU, TYyIIOU U
Pa3BEPHYTHIN YTJIBL.
N3mepeHnue yrios.

Pacno3naBaTh Ha yepTekax, pUCyHKax, ONUCHIBATD,
UCI0JIb3Ys TEPMUHOJIOTHIO, U M300PaKaTh C TOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIyY,
yTOJ1, JIOMAaHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH MPUMePbI OOBHEKTOB PEATBHOTO
MUpa, UMEIOIUX (GOpMY U3yUYEHHBIX PUTYpP, OLEHMBATH UX
JIMHEWHBIE Pa3MEPHI.

Hcnoab30BaTh TUHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI
JUISl IOCTPOEHUS U U3MEPEHUS: U3MEPHATH JUINHY OTPE3Ka,
BEJINYMHY yTJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJaHHOW BEJIMYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTB 3aJaHHOTO paauyca.
N300paxaTh KOHPUTYypALIUU TEOMETPUUYECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEW, X YACTEN HA HEJTMHOBAHHOU U
KJIeT4aTol Oymare; npeasiaratb, ONMChIBATH U 00CYXKIATH
CIOCO0BbI, AJITOPUTMBbI TOCTPOCHHS.

Pacno3HaBaTh M n300paxaTh Ha HEJTMHOBAHHOW U
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[IpakTrueckas
paboTta
«ITocTpoenue
YIJIOBY

KJIETYaTOM Oymare mpsiMoi, OCTphIi, TYIOU, pa3BEPHYTHIM
YIJIbl; CPABHUBATH YIJIbL.

BbIYMCISTh 1JIMHBI OTPE3KOB, IOMAaHbIX.

IToHuMaTh ¥ HCIOJIB30BATH NPU PelIeHUH 32124
3aBHCHMMOCTH MEXIY €IUHUIIAMUA METPUUECKON CUCTEMBI
Mep; 3HAKOMUTbCS C HEMETPUUECKUMU CUCTEMAMHU MeEp;
BBIPAKATh JUIMHY B PAa3JIMYHbIX €UHULAX U3MEPEHUS.
HccnenoBatb Gurypsl 1 KOHPUTYpaIK, UCTIOIB3YS

1 pOBbIE PECypChI

OOBIKHOBEHHBIC IPOOH

48

Hpo6s. [TpaBuibHbIE
1 HETIPaBHJIbHBIC
npobu. OCHOBHOE
CBOMCTBO po0H.
CpaBHenue apooeii.
CrnoxxeHue u
BBIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CmenianHast
IpoOb. YMHOKEHHUE
U JIeJIEHNE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpatHbIie 1pooH.
Penienue TeKCTOBBIX
3a/1a4, CoJIep KaIInux
npobu. OCHOBHBIE

MopeaupoBaTth B rpaduueckoi, mpeaMeTHou dhopme,

C TIOMOIIBI0 KOMITBIOTEpA TIOHSITHS 1 CBOMCTBA, CBSI3aHHBIC

¢ 0OBIKHOBEHHOM JAPOOBIO.

YuraTh ¥ 3aNIUCHIBATh, CPABHUBATh OOBIKHOBEHHBIE TPOOH,
NnpeaiaraTb, 000CHOBbIBATH M 00CYKIATH CIOCOOBI
YHOPSIIOUUBAHUS JPOOECH.

N306paxkaTh OOBIKHOBEHHBIEC TPOOU TOUKAMU

Ha KOOPJMHATHOW MPSIMOM; MCMOJIb30BATH KOOPAUHATHYIO
OPSIMYIO JIJIsl CPAaBHEHUS JPOOeii.

®opMyJIHPOBATh, 3ANIMCHIBATH € MOMOUIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOH; MCMOJIB30BATh OCHOBHOE
CBOMCTBO JIpOOU IS COKpAIEHUsT IpOOei 1 pUBEACHUS
JIpoOM K HOBOMY 3HAMEHATEITIO.

IIpeacTaBiasiTh CMENIaHHYIO APOOH B BUJIC HEMPABUIBHON 1
BBIJICIISATH LIETYIO YaCcTh YMCIIa U3 HEMPABUIBHON JpOo0H.
Boinoausars apudpmernyeckue 1eicTBus

C OOBIKHOBEHHBIMU JAPOOSAMU; MPUMEHSATH CBOICTBA
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3a71a4M Ha ApoOHu.
[Ipumenenue OykB
IS 3aITMCH
MaTeMaTHIECKHUX
BBIPAXKEHHUM U
MPEIOKEHUN

apuMEeTHIECKUX JEHCTBUM 1JIsI pallMOHAIU3ALIUN
BBIUMCJICHUH.

BbINOJIHATH NPUKUAKY M OLIEHKY pe3yJibTaTa BEIYUCICHUN;
NnpeaIaraTb 1 NPUMEHSATh NPUEMbI POBEPKU BHIYMCIICHUI.
IIpoBoauTh HccaeT0BAHMS CBOMCTB Apo0ei, onupasich

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOINIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS

0 Ipo0SX, MPUBOAUTH MPUMeEPbI ¥ KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMSA U OTPUIIAHUS BHICKA3bIBAaHUM.

PemaTh TEKCTOBBIE 3a/1a4H, COJIEpIKaIe APOOHBIC JaHHBIC, U
3aJa4M Ha HaXO0XXJCHUE YaCTH LIEJIOTO U LEJIOro 110 €ro 4acTu;
BbISIBJISITH MX CXOJCTBA U Pa3JIH4Hs.

MoaeaupoBaTh X0/ PEIICHUS 33]]a4d C MOMOIIBIO PUCYHKA,
CX€EMBI, TaOJIMIIBI.

IIpuBoauTh, pa3éupaThb, OLEHUBATH PA3JIUYHBIC PEIICHUS,
3aIMCH PEIICHUN TEKCTOBBIX 3a]1a4.

Kpurnuyeckn onieHUBaTh MOJYYEHHBIN PE3yJIbTaT,
OCYUIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTh OIHNOKH.
3HAKOMMTBLCA ¢ UCTOPHEN pa3BUTUS apUPMETUKU

Harnsgnas reomeTpus.
MHOroyroJIbHUKH

10

MHOTrOoyroJibHUKH.
YeThIpEXYTOJIBHUK,
MPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCMOJIB3YS TEPMHHOJIOTHIO, H300pakKaATh

C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEMPOBATh U3 OyMaru MHOTOYTOJIbHHUKH.

IIpuBoauTH NpUMeEpPbI 00BEKTOB PEATBHOTO MUPa, UMEIOIINX
(dbopMy MHOTOYTOJILHUKA, IPSIMOYTOJIbHHUKA, KBaApaTa,
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pabota
«ITocTpoeHue
PSAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpPOHAMU

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyronpHuK.
[Lnomane n
MIEPUMETP
PSMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJIEHHBIX U3
PSIMOYTOJIbHUKOB,
€AUHULIBI
U3MEPECHUS
TJTOIIAH.
[TepumeTp
MHOTOYTOJIbHUKA

TPEYTOJbHNUKA, OLEHUBATH UX JIMHEWHBIEC Pa3MEPHI.
BeIyucaaTh: NEPUMETP TPEYTOIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIbHHKA; [JIOIIA/Ib NPSIMOYTOJIbHUKA, KBaIpaTa.
HN300paxkaTh OCTPOYTOJIBHBIE, TPSIMOYTOJIBHBIE U
TYyHOYTOJIbHBIE TPEYTOJbHUKHU.

CTpouTh Ha HETMHOBAHHOW M KJIeTYaTO Oymare KBajpar u
IIPSAMOYTOJIBHUK C 33JaHHBIMH JUIMHAMHU CTOPOH.
HccaenoBarh cBOMCTBA IIPAMOYTOJBHHUKA, KBAAPATA IIyTEM
IKCIIEPUMEHTA, HAOIIOEHUS, U3MEPEHUS, MOJEIUPOBAHUS;
CpPaBHUBATh CBOMCTBA KBAJIPATa U NMPSAMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTHYeCKHE MPeII0KEeHUS

C TIOMOIIBIO CBSI30K «HEKOTOPHBIi», «1t000i». Pacmo3HaBaTh
VICTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSI O MHOTOYT OJIbHUKAX,
NPUBOAUTH NIPUMeEPbI U KOHTPIIPUMEPHI.

HccaenoBarh 3aBMCHMOCTD IUIOIIAAM KBAApaTa OT JIJIMHbI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOW CETKU JJISI IOCTPOCHHUS
¢buryp; pa3douBaTh MpsIMOYTrOJIbHUK Ha KBAAPATHI,
TPEYTrOJbHUKH; COCTABIATH QUTYPHI U3 KBAaJIPaTOB U
PSIMOYTOJILHUKOB U HAXOJIUTh UX TUIONIA/lb, pa30MBaTh
¢burypsl Ha IPSMOYTOJIBHUKY U KBaJPAThl U HAXOAUTh UX
IJIOIIAb.

BreipaxkaTh BEIMUMHY IUIOMIAAN B Pa3JIUYHbIX €INHULIAX
WU3MEPEHUS METPUUECKOU CUCTEMBI MEP, IOHUMATH U
HCIO0JIb30BAaTh 3AaBUCUMOCTH MEXKy METPUUECKHUMU
€AMHULIAMHU U3MEPEHUS TUIOLIAIN.
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3HAKOMUTBHCH C MPpUMEpPaMU MPUMEHEeHMs TUIOLIAAN U
nepuMeTpa B MPaKTUYECKUX CUTyalusx. Pemars 3apaumn

U3 peabHON KU3HU, MPeAJaraTb U 00CyK1aTh pa3iniHble
croco0bI perieHus 3aaay

Jlecatuunbie 1podu

38

JlecsiTuyHas 3amuch
npobeii. CpaBHeHHE
JECATUIHBIX
Tpo0ei.

JlericTBus

C ICCATUYHBIMU
TPOOSMHU.
OkpyrieHue
JECATUIHBIX
Tpo0ei.

Pemenne TekcToBBIX
3a/1a4, Coiep Kammx
npobu. OCHOBHBIE
3a/1a4Ml Ha Jpoou

IIpeacTaBiasiTh JECATUYHYIO IPOOh B BUJI€ OOBIKHOBEHHOI,
YHUTATH U 3aNUCHIBATH, CPABHUBATH JICCITUYHbBIE IPOOH,
NnpeaiaraTb, 000CHOBBIBATH M 00CYKIATH CIOCOOBI
YIOPSIOYNBAHUS IECATUYHBIX APOOCH.

HN306paxkaTth necaTuyHble IpoOU TOYKAMU HA KOOPAUHATHON
MIPSIMOM.

BoISIBASTH CX0/ICTBA M PA3JIHMUMs TTPaBUI apUPMETHISCKUX
JIEUCTBUI C HATYpaJbHBIMU YUCIAMU U JE€CATUYHBIMU
Ipo0sSMU, OOBICHSITH HX.

BoInoaHsaTs apudpMeTuueckue JeHCTBUS C JeCATUIHBIMU
IpOOSMI; BBINOJHATH NPUKHUIAKY U OLEHKY pe3yJibTaTa
BBIUMCIICHHH.

IIpuMeHsATH cBOIiCcTBA apu(METHUECKUX ACHCTBHI

JUISL pPAlMOHAIN3ALMU BBIYHCIICHUN.

IIpuMeHSITH PABUJIO OKPYTJIEHUS JIECATUYHBIX TPOOECH.
IIpoBoauTh HCCAET0BAHMS CBOMCTB ACCATUYHBIX JIPOOECH,
OMUPASICh HA YHUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C IOMOII[BIO KOMIIBIOTEPA), BBIIBUTATh THNOTE3bI U
MPUBOUTH UX 0OOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS

0 JIpo0sX, MPUBOAUTH MPUMeEPBI ¥ KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BbICKA3bIBAHUI.
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PemaTh TeKCTOBBIE 33/1a4uu, CoJiepKalllie JpOOHbIE JaHHBIE, U
Ha HaXxO0XKJICHUE YaCTH I1I€JIOr0 U IIEJI0T0 MO €ro YacTH;
BBIIBJISITH UX CXO/ICTBA U PA3JINYMSL.

MogaeaupoBaTh X0/ PEHICHUS 3a/1a4K C IOMOILbIO PUCYHKA,
cxembl, Tabsmibl. [IpuBoaAUTH, pa3oupaTh, OLIEHUBATH
pa3IMYHbIE PEIICHUS, 3aMMUCH PEIICHUN TEKCTOBBIX 33/1au.
OnepupoBaTth IPOOHBIMU YHCIIAMH B PEaTbHBIX )KHU3HEHHBIX
CUTyalusX.

Kputnyeckn oueHUBATH MMOTYUYEHHBIA pe3yibTarT,
OCYULIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

HAa COOTBETCTBUE YCIOBHIO, HAXOJAUTh OIIMOKHU.
3HAKOMUTBHCH C MCTOPHEN Pa3BUTHUS apUPMETUKH

Harnsgnas reomeTpus.
Tena u purypst
B IPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxenue
MHOT'OTPaHHUKOB.
Mopgenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpsamoyronbHBIN
napajuieenuIe I,
Ky0. Pa3BépTku KyOa
Y TapajuieleuIea.
[IpakTueckas
pabota «Pa3BépTka
KyOa».

O0nBEM KyOa,

Pacno3HaBaTh Ha YepTexKax, PUCYHKAX, B OKPY:KAI0IIeM
MHpe TIPSIMOYTOJBHBIN Mapajyieenunena, Kyo,
MHOTOTPaHHHUKH, ONMMCHIBATh, HCIIOJIb3Ysl TEPMUHOJIOTHIO,
OLIECHUBATH JIMHEWHbIE pa3Mephl.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATHHOIO MUPA, UMEIOIIUX
(dbopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaiesenuIesa,
KyOa.

HN306paxkaTth Ky0 Ha KiIeTYaTON Oymare.

HccaenoBath cBoiicTBa KyOa, MPSIMOYTOIHHOTO
napaJuiesienuIe;a, MHOTOIPaHHUKOB, UCTIOIb3YsT MOJIEIH.
Pacno3naBath M M300paxaThb pa3BEPTKHU KyOa U
napajuienenurena. MoaeampoBath Ky0 U nmapasuiesenure]
u3 OyMaru v mpo4ynx MaTepuaioB, 00bACHATH CIOCOD
MOJICJIMPOBAHUSI.
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MMpAMOYTOJIBHOT'O
napajuiCjICrIcaa

HaxoauTts n3Mepenusi, BBIMUCIATH IUIOIIA](b TOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJILHOTO MapalljiesieuIeaa;
HCCIe0BATh 3aBUCHMOCTb 00bEMa Ky0a OT JAJIMHBI €r0
pelpa, BBIABUTaTh H 000CHOBBIBATH TUIIOTE3Y.
Ha6sroaaTh ¥ IPOBOAUTH AHAJOTHM MEXKY NOHITHIMU
IUIOIIAU M 00bEMa, IEpUMETPa U TUIOIIAIN TTOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BbICKA3bIBAHUS

0 MHOTOIPAaHHHUKAaX, MIPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUS U OTPUIIAHMS BBICKA3bIBAHUM.
Pemiatp 3a1a4uM 13 peanbHOU )KU3HU

[ToBTOpeHue n 0600I1IeHNE

10

[ToBTOpEHME
OCHOBHBIX NOHATHUH
Y METOJIOB Kypca

5 KJacca,
0000111eHrEe 3HAHUI

BopI4ucaATh 3HAYEHUS BBIPAXKEHUM, CONEPKALLNX
HaTypaJbHbIE YMCia, OOBIKHOBEHHBIC U JCCATUYHBIC APOOH,
BBITIOJIHATH MTPE0OpPa30BaHUS YUCEN.

Bri0upaTh criocod cpaBHEHUS YKCEIl, BBIYUCICHUN,
NMPUMEHSITh CBOIiCTBA apu(PMETUUECCKUX JCHUCTBUIA

JUIS1 pAllMOHAIN3ALMN BBIYHCIICHHMN.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX IEUCTBUN U
CaMOMNPOBEPKY PE3yJIbTATA BEIYUCICHUM.

Pemiateb 3a1a4M U3 peaabHOM KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS TS PEIIEHUs 3a/1a4 U3 IPYTHUX
y4eOHBIX MTPEAMETOB.

Pematpb 3a1a4u pa3HbIMH CIIOCO0aMU, CPABHUBATD -
CIOCO0BbI pELICHNA 33J]a4, BBIOUPATh PALIMOHAJIbHbII
CIocoo

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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6 KIIACC
HaumenoBanue pasgena |KosmuectBo OcHoBHOE OCHOBHBIC BHJIBI ICITEILHOCTH 00YYarOIIUXCS
(Tempbl) Kypca 4acoB coaepKaHue

HarypanbHbie uncia 30 Apudmernueckue BeinoansaTe apudMeTnyeckne JeCTBUA C MHOTO3HAYHBIMU
JNEUCTBUSA HaTypaJbHbIMU YUCJIaMU, HAXOAUTH 3HAYEHHU S YMCIIOBBIX
C MHOT'O3HAYHBIMU BBIPAKEHUN CO CKOOKaMU U 0€3 CKOOOK; BHIYMCJISITH
HaTypaJbHbIMU 3HAYeHHs BBIPAKECHUI, COIEPKAIIMX CTEIEHHU.
yuciaaMy. Uucnossle | BbINOJHATH NPUKHAKY U OLEHKY 3HAYEHUN YMCIIOBBIX
BBIpaXKEHUS, BBIPAKEHUH, IPUMEHSATH NPUEMBI IPOBEPKH PE3YJIbTATA.
MOPSIIOK ACHCTBHM, Hcnonb30BaTh NPU BBIMUCICHUSX IEPEMECTUTENBHOE U
UCIIOJIb30BaHUE COYETATEIBHOE CBOMCTBA CIIOKEHUS U YMHOKEHUSI,

cko0oKk. OKpyriieHHue
HaTypajabHbIX YUCET.
Jlenurenu u KpaTHbIE
Yuclia; HauOOIbIINN
OOIINI IETUTEND U
HauMEHbIIIEe 001I[ee
KpaTHOE.

JlemumMocTh CyMMBI U
MPOU3BEACHUS.
Jenenue

C OCTaTKOM.
Pemenne TekcToBBIX
3aja4

pacrpeieTuTeIbHOe CBOMCTBO YMHOXEHUS OTHOCUTEIIBHO
CJIO’KEHUS1, CBOMCTBA apU(PMETHUUECKUX JIEHCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, MPOBOAUTH
YHCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBIBATH
TUNOTE3bl.

@OopMyIUPOBaATH ONIPeeTeHUsI ICIUTEIIS U KPaTHOTO,
HaWOOJIBIIETO OOIIETO JETUTEIS U HAUMEHBIIIETO OOIIETO
KpaTHOTO, MPOCTOr0 M COCTABHOI'O YHUCEJT;, UCIIOJIB30BaTh 3TH
TIOHSITUS MPU PEIICHUH 3a]1ay.

[IpuMeHATH aJITOPUTMBbI BBIYUCIICHHS HAMOOJIBIIIETO OOIIETO
JEUTENIS 1 HAMMEHBIIIET0 00IIero KpaTHOTO JBYX YHCE,
aJTOPUTM Pa3JIOKEHUS YKCIIa Ha MPOCThIE MHOKUTEIIH.
HccaenoBathb ycinoBus AenuUMOCTH Ha 4 U 6.

HccaenoBarp, 00Cy:KI1aTh, (OPMYJIHPOBATH U
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000CHOBBIBATH BHIBO/I O UETHOCTH CYMMBI, TPOU3BEICHMUS:
JIBYX YETHBIX YUCEII, IBYX HEUETHBIX YUCIIC, YETHOTO U
HEUYETHOTO YHCE]I.

HccaenoBath CBOMCTBA JETMMOCTH CYMMBI U MIPOU3BEICHUS
YHCell.

IIpuBOAMTH PUMEPBI YHCEII C 3aJaHHBIMU CBOKCTBAMU,
pacno3HaBaTh BepPHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YMCEN, ONMPOBEPraTh HEBEPHBIE YTBEPKIACHUS
C MTOMOIIbI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4ecKHUe Mpeasi0KeHus

C IOMOIIIBIO CBSI30K «H, «HIIH», «ECIH... , TO... ».

Pemath TeKCTOBBIC 3a/]aUM, BKIHOUAIOILINE TTIOHSITHS
JETUMOCTH, apu(HMETUIECKUM CTIOCOOOM, UCTIOJIB30BATh
nepedop BCceX BO3MOXKHBIX BapUAHTOB.

MoaeaupoBaTh X0/ PEIICHUA 3a/1a4l C TOMOIIBIO PUCYHKA,
CXEMBbI, TAOJIHIIBI.

IIpuBoaNTH, pa30UPaTh, OLIEHUBATH PA3JIMYHBIE PEILICHUS,
3aIMCH PEIICHUN TEKCTOBBIX 3a]1a4.

Kpurnuyeckn oneHUBaTh MOJYYEHHBIN PE3yJIbTaT, HAXOIUTh
OIIMOKHU, OCYIIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCIOBUIO

Harnsgnas reomeTpus.
[IpsimMble HA TUIOCKOCTH

[lepnenaukynsipabie
npsiMbIE.
[TapamenbHbie
IpsIMBIE.
Paccrosanue mexny

Pacno3HaBaTh Ha 4epTekax, pUCYHKAxX CIy4and B3aHMHOTO
PACIIOJIOKEHNUS IBYX IIPSIMBIX.

MN300pakaTh ¢ NIOMOIIBIO YePTEKHBIX MHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KyleT4aTON OyMare JIBe epeceKaroIuecs
IIpsIMBbIE, JIBE MTApAJUIEIIbHBIC MIPSMBIE, CTPOUTH IIPSAMYIO,
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JIBYMsI TOUKAMU,
OT TOYKH JI0 MPSMOH,
JUIMHA MapuipyTa

Ha KBAJIPATHOM CETKE

NEPIECHANUKYJIIPHYO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPAIUIEITBHOCTH U
NEPHEHANKYJIIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX IEPIICHANKYIISIPHBIE U
napajuiesIbHbIe CTOPOHBI. M300pakaTh MHOTOYTOJIBHUKU

C IapaJuIeIbHBIMU, IEPIEHAUKYJIIPHBIMUA CTOPOHAMM.
Haxoaurthb paccrosiHre MEXAY AByMs TOYKAMH, OT TOUYKH
110 MPSIMOM, JUIMHY IIyTH Ha KBAJIPATHOM CETKE, B TOM YMCIIE
UCIOJIb3Ysl LH(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO Jpo0H,
COKpaIeHue aQpooet.
CpaBHeHHE U
YHOPS0YNBAHNE
TpoOeii.
JlecsaTuaabie Ipoon
U METpHYECKas
cucreMa Mep.
Apudmernueckue
JIEUCTBUS

¢ OOBIKHOBEHHBIMHU
U JICCATUIHBIMH
JTPOOSIMHU.
OTtHo1eHue.
JleneHue B JaHHOM

CpaBHUBATH U YHOPAJ0YMBATH pOOH, BLIOUPATH CIOCOD
CpaBHEHUS APOOECH.

IIpeacTaBiasiTh qecATUYHbBIC IPOOH B BUE OOBIKHOBEHHBIX
npoOeli 1 OOBIKHOBEHHBIC B BUE ACCATUYHBIX, HCIOJb30BATh
IKBUBAJIEHTHBIE MPeCTABJEHUs] TPOOHBIX YHCEN MPU UX
CpaBHEHHH, MPHU BbIUKCICHUIX. UCMOaB30BaTh JECATUYHbBIC
IpoOu Tipu MpeoOpa30BaHUM BEIMYHH B METPUUECKON
CHUCTEME MED.

BeinonnaTs apudMernyeckune AecTBUSA

C OOBIKHOBEHHBIMU U JECATUIHBIMH IPOOSIMH.

Bou1uncJIATh 3HaUEHUS BBIPAXKEHHM, COAEPKAIINX
OOBIKHOBEHHBIE M IECATHYHBIE TPOOHU, BBITIOTHSATh
npeodpazoBaHusl ApoOeii, BLIOUPATH CNOCO0, IPUMEHSATH
cBolicTBa aprMETHUECKUX JAEHCTBUM JJI pallMOHAIM3AIIUN
BBIYMCJICHUU.

CocTaBJsiTh OTHOIICHUS W TTPONOPIIUY, HAXOAUTh
OTHOILICHUE BEJIUYHH, ICJIUTh BEIUYUHY B TAHHOM
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OTHOIIECHHH.
Macmita0,
MIPOTIOPIIUSL.
[TonsiTre npoueHTa.
Brruncnenne
MpoLIeHTa

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Penrenue TeKCTOBBIX
3a7a4, CoOAEpKAIIUX
IpoOU U IPOLEHTHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTUHBI OKPY>KHOCTH
K €€ TuaMeTpy»

OTHOLIEHUHU.

HaxoauTs 3KCIIEPUMEHTAIBHBIM IYTEéM OTHOLIEHUE JIJTUHBI
OKPYKHOCTH K €€ TUaMeTpy.

HNutepnpernpoBaTh MacmTad Kak OTHOIICHUE BETUIMH,
HAXOJAUTh MaclITal IJIaHa, KapThl U BHIYUCISTH PACCTOSTHUS,
UCTOJIb3Ys MacITa.

OOBSACHSATD, UTO TAKOE MPOIICHT, YIOTPEOISITH 000POTHI peun
CO CIIOBOM «ITPOIICHT». BbIpasaTh MPOIEHTHI B APOOSIX U
JpoOM B POLIEHTaX, OTHOIIIEHHE JIBYX BEJIMYMH B MPOILICHTAX.
BbIYUCAATH OPOLEHT OT YUCJIA U YUCJIO O €ro MPOIEHTY.
OKpyrasith ApoOH U MPOICHTHI, HAXOAUTH MPUOTIHKCHUS
yuces.

PemaTh 3a1a4u Ha YacTH, IPOLEHTHI, IPOTIOPIIUH,

Ha HAXOXJCHHUE IPOoOH (TIPOIEHTA) OT BEIMYUHBI U BETUINHBI
1o e€ 1poou (IPOLEHTY), APOoOH (TIPOIIEHTA), KOTOPBIH
COCTAaBJIIET OJIHA BEJIMYMHA OT Apyroi. [lpuBoaUTH,
pa30upaTh, OlleHMBATH Pa3JIUYHbIC PEIICHUS, 3aITUCH
pELIEHUI TEKCTOBBIX 3a4a4.

N3Baexats nHpopManuio u3 TabIHUIl U JUarpamm,
WHTEPIPETUPOBATH TAOIMYHbBIC JaHHBIC,

OTIpeIeNSITh HAMOOJIbIIIeEe U HAUMEHBIIIEES

U3 MPEICTABICHHBIX TAHHBIX

Harnsinnas reomerpusi.
CummeTpus

OceBasi cHMMETpUSL.
LenTpanbHas
CUMMETPHSI.

Pacno3HaBaTh Ha yepTekax U U300paKEHUSIX, H300pakKaTh
OT PYKH, CTPOMUTH C MIOMOIIBI0 HHCTPYMEHTOB QUTYPY
(OTpe30K, JIOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoeHue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHSI.
CummeTtpus

B IIPOCTPAHCTBE

OKPY>KHOCTh), CHAMMETPUYHYIO JAHHOW OTHOCUTEIBHO
IPSAMOM, TOYKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUPE.
MopeaupoBath 13 Oymaru ABe GUTrypbl, CAMMETPUYHBIE
OTHOCHTEJIBHO MPSAMOW; KOHCTPYHPOBATh T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3ysl CBOMCTBO CUMMETPHUH, B TOM
YHClie C TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath CBOMCTBA N3YYCHHBIX (UTYP, CBI3aHHBIC

C CUMMETpPHEH, UCTIONB3Ys SKCIIEPUMEHT, HaOII0IeHNE,
MOJEIMPOBAHHUE.

O00cHOBBIBATH, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKIEHUSI O CHMMETpuUn (puryp

Bripaxkenusi ¢ OykBamu

[Tpumenenue OykB
JUTSL 3aIIUCH
MaTEeMaTUYECKUX
BBIPQ)KCHUU U
IIPEIJIOKEHUN.
bykBennble
BBIPQXCHUS U
YHUCJIOBBIE
MIOJICTAHOBKH.
bykBennble
PaBEHCTBA,
HaXO0XICHUE
HEU3BECTHOIO

Hcnoan3oBaTh OYKBBI sl 0003HAYSHUS YHCEIT, TIPH 3AITUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTaBISATh OYKBEHHbIE
BBIPAYKEHUS 10 YCIIOBUIO 3a/1a4H.

HccaenoBaTh HECT0XKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
WCII0JIb30BaTh OYKBBI JJISI KX 3aITHCH.

BoIuncasiTh 9nCIOBOE 3HaUECHNE OYKBEHHOTO BBIPAXKEHUS
IpY 33JaHHBIX 3HAYEHUSAX OYKB.

3anuchiBaThH POpMYJIbI: NIEpUMETPA U IIOMIATU
NPsIMOYTOJIbHUKA, KBaAPATa; JIMHBI OKPY>KHOCTH, TUIOIIA TN
KpPyTa; BBINOJIHATH BLIYUCIEHHUS 110 TUM (HopMyiam.
CocraBasitb (P OpMYJIbl, BEIPAKAIOLIUE 3aBUCUIMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEILHOCTD, BpEMsl, 00bEM
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KOMIIOHEHTA. paboThI; BBIMOJIHATH BHIYUCICHUS IO 3TUM (opMyJiam.
DopMyIbl HaxoauTh HEN3BECTHBIN KOMIIOHEHT apu(METHIECKOTO
JEeUCTBUSI
Harnsgnas reomeTpus. 14 YeTbIpEXYTOJIBHUK, HN300paxkaTh Ha HEJIMHOBAHHOW U KJIETYaTON Oymare
@urypsl Ha MIOCKOCTH MIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJBHUKOB. | YETBIPEXYTOJIBHUKY C 3aJJaHHBIMU CBOMCTBAMMU:
[IpssMOyTOJIBHUK, C MapAJUICIIbHBIMU, NEPIEHAUKYISIPHBIMHA, PABHBIMU

KBaJpar: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHajeu.
N3mepeHue yrios.
Bunanl
TPEYTOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHHKA.
[Tnomane urypsi.
DopMyIbl
nepuMeTpa u
IJIOIIA N
PSAMOYTOJIbHUKA.
[TpubmmxEHHOE
WU3MEPEHUE TUIOIIATN
buryp.
[IpakTrueckas

CTOpOHAMHU, IPSIMBIMH YTJIAMHU U Jp., PAaBHOOEIPEHHBIN
TpeyroiabHuk. [Ipeaarats u 00CyK1aTh CIOCOOBI,
AJITOPUTMBI TTIOCTPOECHHS.

HccaenoBarh, UCNonb3ys SKCIIEPUMEHT, HAOIIOACHHE,
MOJENNPOBAHNE, CBOMCTBA NPSIMOYTOJbHUKA, KBAAPATa,
pa30uBath Ha TpeyroibHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJIbHUKE, KBAJIpaTe, pacl03HaBaTh BEPHbIC U
HEBEPHBIE YTBEPKACHUS.

N3mepsATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTHPA YIJIbI,

B TOM YHCJIE B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbBL;
Pacmo3HaBaThb OCTPbIE, IPSMBIE, TyIIbIE, Pa3BEPHYTHIE YIJIbL.
Pacno3HaBarh, H300paxkaTh OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIN, TYMIOYTOJIbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bu1uncJTh NEPUMETP MHOTOYTOJIBHUKA, TJIOMIA/Ib
MHOTOYTOJIbHUKA pa30MeHreM Ha MPSIMOYTOJbHUKH,
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paborta «ILnomanp Ha paBHbIE (PUTYPBI, UCTIOIB30BATh METPUUECKUE €TUHULIBI
Kpyra» WU3MEPEHUS JUIMHBI U TUIOLA N,

Hcnoab3oBath NpudIHKEHHOE M3MEPEHHE UITHH U
IJI0IAIeH Ha KJIeT4aTor Oymare, mpuOmKEHHOE U3MEpEHNe
JUIMHBI OKPY’KHOCTH, IJIOIIA/IA Kpyra

[TonmoxurenbHbIE U 40 [emnbie unca. IIpuBOAMTH NPUMeEPHI UCIIOJIB30BAHUS B PEAbHON KU3HU
OTpHULIATEIIbHBIC YUCIIA Monynsb uncia, IIOJIOXKUTENBHBIX U OTPULIATEIIBHBIX YUCEIL.
reoMeTpuYecKas M300pakaTse Leble Yncia, MOJ0KUTEIBHbIE U
MHTEpIIpeTalus OTpULATENBHBIC YUCIIA TOYKAaMU HA YHCIOBOU MPAMOMU,
Monys. Yucnosble HCIO0/1b30BATh YUCIIOBYIO NPAMYIO ISl CPABHEHUS YUCEIL.
IIPOMEXKYTKH. IIpuMeHsTh NpaBUJIa CpaBHEHNS, YIIOPAAOYHUBATH LIEIIbIC
[TonoxurenbHbIE U 4YuCia; HAXOAMTh MOJYJIb YUCIIA.
OTpHULIATENBHbIE @opMyIHPOBATH PABUJIA BBIUUCIICHUS C TIOJIOKUTEIBHBIMU
yucya. CpaBHEHHE Y OTPULIATENBHBIMU YUCIIAMHU, HAXOAUTH 3HAYCHUS
IIOJIOKUTEIIBHBIX U YHUCJIOBBIX BBIPAXKEHNUN, COAEPKALIUX TEUCTBUS
OTPULIATEIBHBIX C TIOJIOKUTEIIbHBIMU U OTPULIATEIBHBIMU YU CIIAMM.
YuCcell. IIpuMeHATh CBOMCTBA CIOKEHUSA U YMHOKECHUS
Apudmernueckue JUIA IPe0Opa30BaHMsI CyMM U MPOU3BEACHUN
EeUCTBUSI

C TOJIOKUTEIIHLHBIMH
Y OTPULIATEIIbHBIMU

YHCIaMH.

Penienue TeKCTOBBIX
3aja4
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[IpencraBnenre qaHHBIX

[IpsimoyrosibHas
CHUCTEMA KOOPIMHAT
HAa MJIOCKOCTH.
Koopannatsl TOUKH
HAa IJIOCKOCTH,
abcuucca u
OpAMHATA.
Cronbuateie u
KpyTOBbIE
JIarpamMMsl.
[IpakTrueckas

pabota «IlocTpoenue

JAArpaMm».
Penienue TeKCTOBBIX
3a7a4, CoAep KaImx
JIaHHEIE,
MPEICTABICHHbBIC

B Ta0IMIIAX U

Ha IHarpamMmmax

OO0BSICHATH U MLJIOCTPUPOBATH MOHATHE NPSIMOYTOJIBHOM
CHCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKHU U (UTYPBI 110 33JaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJMHATBI TOYEK.

YuraTh cTONOYATHIE U KPYTOBBIE AHATPAMMEI;
HHTEPNPETHPOBATH TAHHBIC; CTPOUTH CTOIOUYATHIC
nuarpammel. Ucnosb3oBath nHGpoOpManuio,
Ipe/ICTaBJICHHYIO B Ta0JIMIIax, HA TUarpaMmax Jisl peieHus
TEKCTOBBIX 3374 Y 337a4 U3 PEaIbHOMN KU3HU

Harnsgnas reometpus.
@urypsl B IPOCTPAHCTBE

[IpssmoyrosbHBIN
napasuiesenues,
KyO, mpu3ma,
NUpaMUJIa, KOHYC,
UJIHJD, TIap U
chepa.
N3o6pakenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUy, OpU3MYy, LAIUHAP, KOHYC, IIap, H300paxarb ux
OT PYKH, MOAeJTUPOBATH U3 OyMaru, IIacTUINHA, TIPOBOJIOKU
u 1p. IlpuBoauTH MPUMePBI 0OHEKTOB OKPYXKAIOIIETO MUPA,
UMEIONINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab3oBaTh TEPMHUHOJIOTHIO: BEpIlIMHA, peOpo, IpaHb,
OCHOBAaHUE, BBICOTA, PAJINYC U JUAMETP, Pa3BEPTKA.
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POCTPAHCTBEHHBIX
¢uryp. [Ipumeps
pa3BEPTOK
MHOTOT'PaHHUKOB,
IUJIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
MOJENEN
IPOCTPAHCTBEHHBIX
buryp».

ITonstue o0BEMA;
€AMHUIBI U3MEPEHHUS
o0BpéMa. OO0BEM

N3yuaTs, UCNONB3Ys HKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHHE,
MOJEIIMPOBAHKE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJl, BHIABJIATH CX0ACTBA U
PA3IMYMSA: MEXKIY IUPAMUION U IPU3MON; MEXKITY
UUJIMHIPOM, KOHYCOM U IIAPOM.

Pacno3naBaTth pa3BEPTKU Napajiesnenunena, Kyoa, mpusmsl,
MAPAMU/IbBI, KOHYCa, HWINHAPA; KOHCTPYUPOBATH JaHHbBIC
TeJla U3 pa3BEPTOK, CO34aBATh UX MOJEIIU.

Co3naBaTh MoJIeJIM TPOCTPAHCTBEHHBIX (huryp (13 Oymarw,
MIPOBOJIOKH, IJIACTUJIMHA U JIP.)

HN3mepaTs Ha MoaeasiX: JJIMHBI pEOep MHOTOTPAaHHUKOB,
JUaMeTp mapa.

BoiBoauth gopmyay o0bEMa IPSIMOYTOIBLHOTO

PSIMOYTOJIEHOTO napaJuiesienuIesa.
napaijIeIIeIuIie1a, Boruncisite o popmyaam: 006EM MPSIMOYTOIBHOTO
Ky0a, (opmyJIbI napaJuielienuIiesia, Kyoa; UCIoab30BaTh SAMHUIIEI H3MEPCHHSI
00BEMa 00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napayiyIeNICIIUIICIOB; PelaTh 3aa4i C PEAUTbHBIMU JTAHHBIMU
[ToBTOpeHue, o600IIECHNE, 20 [ToBTOpEHUE BbIuncisiTh 3HaYEHUS BRIPQKCHHM, COACPIKAIIINX

CHUCTEMATHU3aI U

OCHOBHBIX ITOHSTHM
Y METOJIOB KYPCOB 35
1 6 KJIacCOB,
00001IeHNE 1
cUCTeMaTU3aIus
3HAHUM

HaTypaJbHBbIE, LIENbIE, TOJOKUTEIIbHBIE U OTPULATEIbHBIE
9mciia, OOBIKHOBEHHBIE U IECSITHYHBIE TPOOU, BBITIOHSATD
npeoOpa30BaHUs YHUCET U BhIPAKEHUH.

Bri0upaTh criocod cpaBHEHUS YMCEIT, BBIYUCICHUN,
NMPUMEHSITh CBOIiCTBA apu(PMETUUECCKUX JCHUCTBUIMA

JUISL pAllMOHAIN3ALMN BBIYHCIICHHMN.
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Pematp 3a1a4u 13 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUS JUUIS PEUICHUA 3a1a4 U3 APYTUX
IIPEAMETOB.

Pematpb 3a1a4m pa3HbIMHU CI0CO0AMH, CDABHUBATD,
BbIOUPATH CIOCOOBI PEIICHUS 3a1a4H.

OcyumecTBJIATH CAMOKOHTPOJIb BBITOJIHSAEMbIX I€MCTBUH U
CaMOIIPOBEPKY pe3yJIbTaTa BRIYUCICHUI

OBIIEE KOJIMYECTBO 170
YACOB IIO ITPOI'PAMME
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OEJAEPAJIBHASA PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITIACCAX

INOACHHUTEJIBHAA 3AIITMCKA

AureOpa SBIISETCS OJHUM M3 OTOPHBIX KYPCOB OCHOBHOTO OOIIETO 0Opa30BaHMS:
OoHa oOecreynBaeT U3y4YeHHE IPYTHUX AUCLMIUIUH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO U1l MPOAOJKEHUsT 00pa30BaHUs U
B TOBCEAHEBHON >Ku3HU. Pa3Butume y oOydaromuxcs Hay4YHBIX MpeICTaBICHUN
0 TPOUCXOXKICHUU W CYIIHOCTH ajreOpamdecKux aOCTpakiHi, Croco0e OTpakKeHHS
MaTeMaTHYeCKON HAayKOH SBICHMH UM TMPOILIECCOB B MPUPOJAE M OOIIECTBE, POJHU
MaTEMaTUYECKOr0 MOJECIUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CHOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAa4YECTB MBINUICHUS, HEOOXOIUMBIX
JUI aIaliTallii B COBPEMEHHOM Lin(poBoM ob1ecTBe. M3ydyenue anreGpol ooecredynBacT
pa3BuTHE yMeHUA HaOII0AaTh, CPAaBHUBATh, HAXOAUThb 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBILUICHUS,, CIOCOOHOCTM apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUST U BBIBOJBL, (GOpMyIHpoBaTh yTBepxkaeHUs. OCBO€HHME Kypca anredopbl
o0ecnieurnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIIMXCS: OHH HCIHOJB3YIOT
JNEAYKTUBHBIE M WHIYKTHBHBIE pacCyXJIeHHUs, O00OIIeHHe U KOHKPETHU3AIHIO,
abctparupoBanue 1 aHanoruo. O0ydeHnue anredpe npeanosiaraeT 3HaYUTeNIbHbINA 00BEM
CaMOCTOSITETILHOU JIEATENBHOCTH 00y4YaloIUXCs, MOITOMY CaMOCTOSITEIbHOE PEIlICHUE
3a7a4 ABJISIETCS peain3alren JesITeIbHOCTHOTO MPUHIINAIA O0yUEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Airedpa» jisi OCHOBHOTO OOILEro
0o0pa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOJUYECKUE JIMHUU:
«Ywmcna v BEIMHUCTIEHUD», «ATreOpanvecKue BIpaXEeHU, «Y pABHCHUS U HEPABCHCTBAY,
«DyHkunm». Kaxngas u3 3THUX COAEPKATEIBHO-METOJIUYECKUX JIMHUM Pa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOAEHCTBYS C IPYTHUMH €TI0 JUHUAMMU.
B xone n3ydenus yueOHOTO Kypca 00ydaromuMces MPUXOAUTCS JIOTHYECKH PacCy>KAaTh,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM $3bIK. B CBS3M ¢ 3TUM B MNporpammy
y4eOHOro Kypca «Airedpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTUKH, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jefiax MaTeMaTH4YeCKOro 00pa3oBaHUs U CHOCOOCTBYIOIINE
OBJIQJICHUIO OOYYarOUIMMHUCS OCHOB YHUBEPCAJIBHOIO MAaTeMAaTHYECKOTO  SI3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO yueOHOT0 Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUM «Hucaa U BEIYMCIEHUSD CIIY’KAT OCHOBOM ISl JAJIbHEHIIETO
U3YYeHHUS MAaTeMaTUKH, CIHOCOOCTBYeT pPa3BUTHIO y OOYYarOIIMXCS JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHMSI TOJIb30BAThCS ~ AITOPUTMAMM, a TaKKe
NPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl MOBCEIHEBHOM KU3HHU.
Pa3BuTHe mMOHATHS O 4YHCIIE Ha yYPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs CBSA3aHO
C palMOHAIBHBIMU U UPPAIMOHAILHBIMU YHUCJIAMH, (OPMUPOBAHUEM MPEICTABICHUN
O JICHCTBUTEJBHOM 4YHCIE. 3aBEpPUIEHUE OCBOCHHUS YHUCJIOBOM JIMHUM OTHECEHO
K cpeaHeMy o01eMy 00pa3oBaHUIO.
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Copepxanue JBYyX aireOpanyeckux JUHUN — «ANreOpanyeckue BBIPAKCHUS» U
«YpaBHEHHS U HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHHIO Y OOyYaIOLINXCSA
MaTeMaTU4eCKOro anmapara, HE0OX0UMOTO Ui peIIeHUs 3a/1a4 MAaTEMaTHKH, CMEKHBIX
NpeIMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3a1ady. Ha ypoBHe OCHOBHOro 0O0I€ero
oOpa3oBaHusl y4eOHbIM MaTepuan IPyNIUpPYeTCs BOKPYT PAlMOHAIBHBIX BBIPAXKEHHI.
AnreOpa JeMOHCTpUPYET 3HAYEHHME MATEMaTUKU Kak fA3blKa JJs TOCTPOCHUs
MaTeMaTHYECKUX MOJIEJIEH, ONMCaHUs MPOLIECCOB U SIBJICHUN peaibHOro Mupa. B 3amaumn
o0ydeHust asiredpe BXOJAT TaKkKe JalbHENIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIUICHUS,
HE00XO0IUMOT0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca UH(POPMATUKH, U OBJIJIEHUE HABBIKAMU
NEAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CIIOCOOHOCTEN K MATEMaTHUECKOMY TBOPUYECTBY.

Conepxanne (yHKUMOHAIBHO-TPAQUUECKONH JHMHUM HalEJICHO Ha TMOJy4YeHHE
oOydJamuMucss 3HaHUN O QYHKIUSIX KaK BaKHEHIIeH MaTeMaTH4ecKoil Mojaenu
JUIA OMHUCAHMSI U HCCIIENOBAaHMUS PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUN B MPUPOIE U
obmiectBe. M3yuenne Marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS
MCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHBIE,
CHUMBOJIMYECKHE, rpaduueckue, BHOCUT BKJIaJ B (DOPMUPOBAHKE MPEICTABICHUI O POJIH
MaTEeMaTHKHU B Pa3BUTUU LUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7-9 Kilaccax uM3y4aeTcsi y4eOHBIN Kypc «Anredpay,
KOTOpBIM BKIJIIOYAET CIEAYIOLIME OCHOBHBIE pa3fenbl coiepxkanus: «YHucna u
BBIUMCIICHUS», «ANreOpanyecKkue BbIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

OOmiee 4YUCIO YacoB, PEKOMEHJOBAaHHBIX JUIsi M3y4eHUs Y4YEeOHOro Kypca
«Anrebpa», - 306 ygacoB: B 7 kiacce - 102 gaca (3 yaca B Heaemo), B 8 Kiacce —
102 gaca (3 yaca B Henento), B 9 kiacce - 102 yaca (3 yaca B HEIEINIO).

COAEPKXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BIYMCICHUS

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIC, TIEPEXOT OT OJTHOM (POPMBI 3anucu Apodei K
apyroil. IloHsATHME panMOHAIBHOTO YHMCHA, 3alUCh, CPABHEHUE, YMNOPSAIOYMBAHUE
paIMoOHANBHBIX Yucel. ApupMETHYeCKne IEHCTBUS C pPAIMOHATBHBIMU YHUCITAMH.
Pemenue 3ana4 u3 peaibHON NPAKTHUKU HA YaCTH, Ha TPOOH.

CreneHp ¢ HaTypaJbHbIM TIOKa3aTeJleM: ONpeIeNieHue, MpeodpazoBaHue
BBIPAKEHUH Ha OCHOBE OIPEACNICHMS, 3aluch OONbIIMX uucen. [IpolleHThI, 3amuch
OPOIIEHTOB B BUIE ApOOM M OpoOM B BHJE MPOIEHTOB. Tpu OCHOBHBIE 3a/Jaydl Ha
IPOLIEHTHI, PELICHHE 3a/1a4 U3 PEaJIbHON NPAKTHKU.

[IprMeHeHrEe MPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HAa MHOXKUTEIU HATypPaJIbHBIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPSIMasi U 0OpaTHAsI MPOMOPLUOHATBHOCTH.
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Aure0panveckne BbIpasKeHUs

[lepemeHHbBIE, YHCIOBOE 3HAYEHHE BBIPAXKECHUS C NEPEMEHHOU. JlomycTuMmeble
3HA4YEHUs1 NepeMEHHbIX. [IpeacTaBineHne 3aBUCUMOCTH MEXKIYy BEIMYMHAMH B BHJIE
dbopmynbl. Boeruncnenuss no Qopmynam. IIpeoOGpazoBaHne OyKBEHHBIX BBIPAXKEHHIA,
TOKJIECTBEHHO PaBHbIC BBIPAKEHUS, MTpaBuia MpeoOpa3oBaHusl CyMM U IPOU3BEICHUI,
IPaBUJIa PACKPBITUS CKOOOK M PUBEACHUS MOJIOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYPaIbHBIM MTOKA3aTEIIEM.

OnHowieHnsl M MHOrowieHbl. CreneHb MHorouwieHa. ClO)eHHe, BBIYMTAHUE,
YMHOKEHUE MHOTOUYJIEHOB. POpMYJIbI COKPAIEHHOTO YMHOXEHHUS: KBAaJIpaT CyMMBbI U
KBagpar pasHoctu. @Dopmynia pa3HOCTHM KBaAparoB. PasiiokeHue MHOTOWICHOB
HA MHOUTEIIH.

YpaBHeHUs 1 HEPABEHCTBA

VYpaBHEHHE, KOpPEHb ypaBHEHHSA, TMpaBuia MpeoOpa3oBaHUS  ypaBHEHHUS,
PaBHOCWIBHOCTb YPABHEHU.

JInHerHoe ypaBHEHHE C OJTHOU NIEPEMEHHOM, YMCIIO KOPHEN JIMHEMHOTO YPABHEHUS,
pelleHne JMHEHWHbIX YypaBHEHHH. COCTaBl€HHE YpaBHEHHMH MO YCJIOBHIO 33Jlayu.
Pemenune TeKCTOBBIX 3a/1a4 ¢ MOMOILBIO YPAaBHEHU.

JIluneliHoe ypaBHEHHE C JBYMsI NEpeMEHHbIMU U ero rpaduk. Cucrema IBYX
JUHEWHBIX YpaBHEHMI C IByMS MepeMeHHbIMU. Perenne cucreM ypaBHEHH CIocOOOM
noAcTaHOBKHU. [IpumMepsl pemenus TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKUIMHA

Koopannara Touku Ha npsimon. HuciioBbie npomMexyTKu. Paccrosaue mexay 1ByMst
TOYKAMH KOOPJIAWHATHOU IPSAMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abciucca U opiuHaTa TOYKU
Ha KOOpAMHATHOM miockocTu. [lpumepsl rpadgukoB, 3amaHHbIX (popmynamu. Utenue
rpadukoB peanbHbIX 3aBucuMoctel. [lonarue ¢ynkuuu. I'padux dynkuu. CBoiicTa

byukiui. Jluneiinas gynkuusa, e€ rpaduk. I'padux byukiuun £ = |Z
['paduueckoe

pEeLIeHUE TMHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIIACC

Yuciia ¥ BBIYUCTCHUS

KBaapatusiit kopeHb u3 uncia. [lorstie 00 nppanronaasHOM uncie. JlecssTuaHbie
NpUOIMKEHUST HppaIMOHANBHBIX uncesl. CBoiicTBa apu(PMETHUEeCKHMX KBaJpPaTHBIX
KOpPHEHW M UX IpUMEHEHHUE K MPeoOpa30BaHUIO YMCIOBBIX BHIPAKCHUN U BBIYUCIICHHSIM.
JlencTBUTEIbHBIC YUCIIA.

Crenensb ¢ LeNbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alMCh YHCIIA.

AJireOpanyeckue BbIpasKeHUs
KBagpatHsiii TpéXdiieH, pa3noKeHNe KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIIH.
Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO anreOpanyeckoit apodu. CioxeHue,
BEIYMTAHKE, YMHOKEHHUE, IeJIeHUE anreOpandeckux Apooeii. PaiimonanbHbIe BRIpaXKEHUS
U UX IIpeoOpazoBaHUe.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaapaTHOTO ypaBHEHHUsA. Teopema
Buera. Pemienne ypaBHeHUHN, CBOASIIMXCS K JMHEMHBIM U KBaapaTHbIM. [Ipocrerimme
JTpOOHO-paIMOHANIbHBIE YPAaBHEHHUS.

['paduueckass uHTEpHpeTalysi ypaBHEHUH C JBYMs IEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. [ [prMepsI pelieHunst CHCTEM HETMHENHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMMU.

Pelienne TEKCTOBBIX 3a/1a4 anredpandyeckum CrocoOoM.

HuciioBple HEpAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIBHOCTD HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOW nepeMeHHOo. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKUIMHA

[Tonsitue dynkuuu. OONacTh ONpEAENCHUS W MHOXKECTBO 3HAYECHUM (PYHKIUU.
Crioco0nlI 3a1anus PyHKIIHM.

I'paduk dyukiuu. Urenue cBoiicTB yHKIMu 1o e€ rpaduxy. [Ipumepsl rpadukos
GyHKIHNA, OTPAXKAIONUX PeaTbHBIC MPOIIECCHI.

DyHKITNH, OMMCHIBAIOIINE TPSIMYIO X OOPATHYIO MTPOMOPIIMOHAIEHEIE 3aBUCUMOCTH,
nx rpadukn. Dyskmm y =x°, y = x°, y = ¥, y=|x|. I'paduueckoe penenre ypaBHeHHit
Y CUCTEM YPaBHEHUI.

9 KITIACC
Yucsia ¥ BbIYMCICHUSA

PanmonaneHple 4yMcia, WpPpPALMOHAIbHBIE 4YHUCIA, KOHEUHblE U OECKOHEYHbIE
JECATUYHbIE TpoOH. MHOXKECTBO JEHCTBUTENBHBIX YHUCEN, TEHCTBUTENIBHbBIE YNCIA KaK
OECKOHEUHbIE JecATUYHbIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUNHATHON NIPSIMOM.

CpaBHeHue JENCTBUTEIILHBIX quCell, apumeTnueckue JENCTBHUS
C JEUCTBUTENBHBIMU YUCIIAMHU.

Pasmeppl  OOBEKTOB  OKpYXKAIOLIET0  MHpa, JUIMTEIBHOCTh  MPOLIECCOB
B OKpY>KaroIllleM MHpE.

[IpubmxkéHHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTH MNpHOMkeHus. OKpyTrieHue
yucell. [Ipukuaka u orieHKa pe3yJIbTaToB BBIYMCIICHHMN.

YpaBHeHUs U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PenieHne ypaBHEHU, CBOASAIINXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHme. Pemenue ypaBHEHMU, CBOIAIIMXCA K KBaAPATHBIM.
bukBagpaTtHoe ypaBHeHue. [lpumepbl pelieHuss yYpaBHEHHM TPETbEW M YETBEPTOU
CTEIECHEN Pa3JIOKEHNEM HAa MHOKHUTEIH.

Pemenne npoOHO-pallMOHANbHBIX ypaBHEHHM. PemieHue TEKCTOBBIX 3amay
anredpanyecKuM METOIOM.

VYpaBHeHHe C ABYMsS NEpEeMEHHbBIMH U ero rpaduk. Pemenuwe cucreM AByx
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU. Pellienne cucrem IByX ypaBHEHHUH, OJTHO
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U3 KOTOpBIX JMHEIHOe, a Jpyroe — BTOpoOil creneHu. I'paduueckas uHTEpHpeTaIns
CHUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIocoOoM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemienue cucrem
JMHENHBIX HEPABEHCTB ¢ OJIHOM nmepemeHHo. KBanpaTHbie HepaBeHcTBa. ['paduueckas
WHTEpIPETALMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKUIMHA
KBanparnunas Qpyukius, eé rpaduk u csoiicTsa. [lapaGoia, KOOPIUHATEI BEPILIUHEI
1apaboJibl, OCh CHMMETPHH T1apaboJIbL.
o _ o _ T, A3 _ —_ _
F.ynm bynkimit: £ = W E, E = U E +2, 5 = ,E = E3,8 =

£ E=
|E'I |3

= =
U UX CBOUCTBA.

YucioBble M0C/1€10BATEILHOCTH U NIPOIrPeCcCUM

[loHdATHE YHCIIOBOWM  MOCIEAOBATENBHOCTH. 3aJaHuE IMOCIEAOBATEIbHOCTU
peKyppeHTHOM dhopmysion u GopMyJIoi 1-TO YJIeHa.

Apudmernueckass W reomeTpuueckas mnporpeccun. DopMynbl  n-TO  UJIeHA
apumMeTHUeCcKOl U TeOMETPUUECKON MPOTPECCHil, CyMMbI IEPBBIX 7 YJICHOB.

N3o0paxenue 4ieHOB apuMETUUECKON U TreOMETPUIYECKON MPOrpeccuil TOUKaMHu
Ha KOOPJUHATHOW IIJIOCKOCTU. JIMHEHHBI M SKCHOHEHUUATbHBIA pocT. CIlOXKHBIE
IIPOLICHTBL.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie  pe3ynbTaThl  OCBOGHWS  MPOTPAaMMBI  y4eOHOTO  Kypca
K KOHITy oOy4eHus B 7 KJjacce:

Yucna v BbIYKMCICHUS

BrInonHsTh, coueTast yCTHBIE M TUChMEHHBIE TPUEMBI, apu(METHIECKHUE TeUCTBUS
C paMOHAJIbHBIMU YUCIIAMH.

HaxoauTe 3HaueHus1 YUCIOBBIX BBIPAKEHUM, TPUMEHSITH pa3HOOOpa3HbIE CIIOCOObI
U NpUEMBI BBIYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, CoAepKaluX OObIKHOBEHHBIE
U JICCATUYIHBIC JPOOH.

[lepexomuts OT oaHOM GOpPMBI 3amucCH 4YHMCEN K Jpyrod (mpeoOpa3oBBIBATH
JECATUYHYIO Jp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUYHYIO TPOOB).

CpaBHUMBATh U YNOPSAJOUYUBATH PALlMOHAIILHBIC YUCIIA.

OKpyIJITh YKCIIa.

BbINONHATE NPUKUAKY W OLEHKY pe3yJibTaTa BBIUYMCICHWM, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKECHUI. BBINOMHATE NEUCTBUA CO CTEMNEHSIMU C HaTypalbHBIMU
MOKA3aTEISIMH.

[IprMeHsATh NpU3HAKK ACIMMOCTH, Pa3j0KEHUE HAa MHOMXUTEIN HATypalbHbIX
yucel.
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PemaTte mpakTHKO-OpUEHTHPOBAHHBIC 3a/1a41, CBSI3aHHBIC C OTHOIIICHHEM BEJIMYWH,
MPOITOPIIMOHATBHOCTRIO  BEJIMYWH, TIPOIEHTAMH, WHTEPIPETUPOBATH  PE3YJIbTATHI
pelIeHHs 3a/1a4 ¢ y9€TOM OTrPaHMYCHHM, CBA3aHHBIX CO CBOMCTBAMH paccMaTpHUBACMBIX
0OBEKTOB.

AsredOpanyeckue BbIpasKeHMsI

Hcnonb3oBaTh anreOpanyeckyto TEPMHUHOJIOTHIO M CHMBOJIMKY, NPUMEHSTH €€
B IMIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxomuTe 3HadueHWsT OyKBEHHBIX BBIPAKCHWW TIPH 3aJIaHHBIX 3HAYCHUAX
NIEPEMEHHBIX.

BrimoHATh mpeoOpazoBaHUs IIEJIOTO BHIPAKEHUS B MHOTOWICH NPUBEICHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITUEM CKOOOK.

BbINoNHATh YMHOXKEHHE OJIHOWIEHA HA MHOTOWIEH U MHOTOWJIEHAa Ha MHOTOYJIEH,
IPUMEHSTH (DOPMYJTIBI KBaJpaTa CyMMBI M KBaJpaTa Pa3HOCTH.

Ocy1iecTBIATh Pa3oKeHHEe MHOTOUJIEHOB HA MHOKHUTENH C TTIOMOIIbIO BHIHECEHUS
3a CKOOKHM OOIIEro MHOXUTENs, TPYNIHUPOBKHU CllaraeéMbIX, HpUMEHEHUs (HopMy
COKPAILICHHOI0 YMHOXEHHS.

[IpumeHaTh TpeoOpa3oBaHUST MHOTOWICHOB [IJISi PEIICHUS DPa3IMYHBIX 3a7ad
U3 MaTEMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh  CBOMCTBA  CTEMEHEH €  HATYpaJIbHBIMU  TOKA3aTENISIMU
JUISL TIpeoOpa30oBaHUsl BHIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeHbIE ypaBHEHUS ¢ OAHOM IEPEMEHHOM, MPUMEHSIS PABUJIIA ITEPEX0aa
OT MCXOJHOTO YpPaBHEHUs K PABHOCUIBHOMY eMy. [IpoBepsTh, SBISIETCS 1M YHUCIO
KOPHEM YpPaBHEHHUS.

[IpumensaTs Tpaduyeckue METOJbl MPU PEIICHUH JTUHEHHBIX YpaBHEHHM U HUX
CUCTEM.

[TonGupate mpuMepsI map YMCeN, SBISIOMIMXCS PEIICHHEM JIMHEHHOTO ypaBHEHUs
C ABYMS IIEPEMEHHBIMU.

Ctpoutb B KOOPAMHATHOM TIUIOCKOCTH TpadUK JMHEHMHOrO YpaBHEHHUS C JByMs
NIEPEMEHHBIMH, MOJIb3YACh IPaUKOM, MPUBOAUTH IPUMEPHI PEILICHUS YPAaBHEHHUSL.

Pemars cucTeMsbl IByX JINHEMHBIX YPAaBHEHHN C JBYMs IIEPEMEHHBIMU, B TOM YHCIIE
rpaduyecKH.

CocTaBisaTh U peliaTh JIMHEMHOE YPABHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUM
II0 YCJIIOBHIO 3aJa4¥, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayu
MOJIYYEHHBIN pe3yIbTar.

DyHKUUH

MN3o0paxaTh Ha KOOPJAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, HMHTEPBAJIbI, 3aMUCHIBATH YHCJIOBBIE MPOMEXKYTKH
Ha anreOpanyecKoM S3bIKE.

OTmeyaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH MO 3aJaHHBIM KOOPJMHATaM, CTPOUTH
rpaduku muHEHHbIX QyHKIMNA. CTpouTh TpaduK QyHKIUHN ¥ = |x|.

43



denepanbHas padodas nporpamma | Maremaruka. 5-9 knaccel (0a30BbIN YPOBEHb)

OnuceBaTh ¢ TOMOIIBIO (DYHKIIMA W3BECTHBIC 3aBUCHMOCTH MEXYy BEITMIMHAMH:
CKOPOCTb, BpEMs, pacCTOSHUE, IIEHA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJAUTEIHLHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTth 3HaueHue QyHKINH 110 3HAYCHHIO €€ apTryMeHTa.

[Tornmarpe Tpadudeckuii crmocod TpPEACTaBICHUS W aHamu3a uHpopmammu,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMAIHMIO U3 TPaPUKOB PEATBHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

[IpeameTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOydeHus B 8 Kkiacce:

Yucii1a ¥ BBIYUCTCHUS

Hcnonb30BaTh HaYaIbHBIE MPEACTABIECHUSI O MHOXKECTBE JIEHMCTBUTEIBHBIX YHCET
JUISl CpPABHEHHMsSI, OKPYTJIEHUS W BBIYMCICHUN, HM300pakaTh JEUCTBUTENbHBIE YHCIIA
TOYKAMU Ha KOOPJAMHATHOMN MPSIMOU.

[IpumeHaTy TOHATHE apU(PMETUYECKOTO KBaIpaTHOTO KOPHS, HaXOIUTh
KBaJIpaTHbIC KOPHHU, WCIOJIB3YysS TPU HEOOXOAMMOCTH KAaJIbKYJSATOP, BBIMOIHATh
npeoOpa30BaHus BBIPAKECHUMN, CONIEPIKAIUX KBaJIpaTHbIE KOPHHU, UCIIOJIB3YS CBOMCTBA
KOpPHEH.

Hcmonp30BaTh 3amucy OOJBITUX M MAJIBIX YUCEN C TTIOMOIIBIO AECATUIHBIX IPOOei
U creneHe yncna 10.

AnredOpanyeckue BbIpasKeHMsI

[IprMeHsTh MOHSATHE CTENEHH C LIEIbIM MTOKa3aTeIeM, BBIIOIHATH IPeoOpa3oBaHus
BBIPQ)XEHUM, COAECPIKAINX CTEIIEHHU C LIEJIBIM [T0KA3aTEJIEM.

BBINONHATE  TOXKIECTBEHHBIE NPEOOPA30BaHMS PALMOHANBHBIX  BBIPAXKEHUN
Ha OCHOBE MPaBWJI JCHCTBHUI HaJ MHOTOUJICHAMHU U alre0panyecKuMu ApoOsSMU.

PacknansiBaTh KBaAPATHBIM TPEXWICH HA MHOKHUTENH.

[IpumensaTh TpeoOpazoBaHUS BBIPAKEHUN [UIsI PELICHUS pa3iMyHBIX 3a1ad
13 MaT€MATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewlare nuHEHHBIE, KBaJpaTHbIE YPaBHEHHUS U palMOHAJbHBIE YpPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

IIpoBoauTh MpOCTEUIINE UCCIAENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
yycie ¢ NpUMEHEHUEM TIpaduueckux mpeacraBieHuil (ycTaHaBIUMBaTh, MUMEET JIU
ypaBHEHUE WM CUCTEMA YpaBHEHUH PEILIeHUs, €CIIH UMEET, TO CKOJIBKO, U MpoYee).

[lepexonuth OT ClIOBeCHOM (POPMYJTUPOBKH 3a/1auu K €€ anredpanyeckol Mojaenu
C IIOMOILIBIO COCTABJICHHsI YPAaBHEHUS WM CHCTEMBbl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3a/1a4U MOJTYYEHHBIN PE3YJIbTAT.

IIprMeHATHh CBOMCTBA YHMCIOBBIX HEPABEHCTB MUI CPAaBHEHUS, OLICHKH, PEIIaTh
JMHEHHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M WX CHCTEMBI, /1aBaTh TIpadUyuECcKyIo
WJUTFOCTPALIAI0 MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKUNHA

[lonnmath W HCMONB30BaTh (PYHKIMOHAIbHBIE TOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAUYECHMS), ONpEeNeisITh 3HaueHHe (YHKIMH 10 3HAYEHUIO
apryMeHTa, ONpEeesITh CBOMCTBA (PYHKIIMHU 110 €€ rpaduKy.

Ctpouts rpaduku daeMeHTapHBIX (YHKITUI BUA:

=
= — —

= , % =%z ,z23%= =2 2 = ¥, onuceBaTh cBOICTBA YHCIOBOW (QyHKIHN

i
|

[IpenmeTHble pe3ynbTaThl OCBOEHHSI MPOTPaMMbl y4yeOHOro Kypca K KOHILY
oOydeHus B 9 Kjacce:

YucJia 1 BBIYUCJIEHUS

CpaBHUBATh U yHIOPSA0UYMBATH PAIlMOHAJIBHBIE U UPPAITMOHATIbHBIC YHCIIA.

BeinonusaTe apudmernueckue ACHUCTBUS C pallMOHAIBHBIMU YHCJIAMH, COYeTas
YCTHBIE W TIIUCBbMEHHBIE NPUEMBI, BBIIOJIHATH BBIUMCICHHUS C HWPPALUOHAIBHBIMU
YHCJIAMH.

Haxonuth 3HaueHus cTeNneHEW ¢ LENbIMU IOKAa3aTeJsIMA W KOPHEW, BBIUUCIATH
3HAYCHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh  JEUCTBUTENBHBIC YWCJA, BBINOJHATH HPUKUIKY  pe3yJbTara
BBIUUCIICHUM, OLIEHKY YMCJIOBBIX BBIPAXKEHU.

YpaBHeHUS U HEPABEHCTBA

Pewrars nuHeEliHBIE M KBAaJpaTHBIE YPAaBHEHHMS, YPABHEHMS, CBOMISIIMECS K HUM,
npocTeiiue 1poOHO-palliOHaIbHbIE YPaBHEHUSI.

PemaTe cuctemsl IByX JIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMUA M CUCTEMBbI
JIBYX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTh TEKCTOBBIE 3a/lauM aNreOpanyeckKuM CocoOOM C MOMOIIBIO COCTABICHUS
YPaBHEHMS UJIM CUCTEMBI IBYX YPaBHEHUM C JBYMsS MEPEMEHHBIMU.

[IpoBoaUTH TIpOCTEUIINE MCCIENOBAHNUS YPABHEHUW U CUCTEM YpPaBHEHHM, B TOM
YuCje C TMPUMEHEHHWEM TpapuUecKUX TMpeACTaBICHU (yCTaHABIMBATh, WMEET JIU
YPaBHEHUE WA CUCTEMA YPAaBHEHUH PEILEHUs, €CIIH UMEET, TO CKOJIBKO, U ITPOYEE).

Pemartp nuHeliHbIe HEpAaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aIIMCHIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.

PemaTte cuctembl JTUHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha UYHMCIOBOM
IIPSAMOM, 3aIIMCHIBAaTh PELIEHUE C IOMOIIBI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PEILIEHUH PA3JIUYHBIX 3a7a4.

DyHKUUH
Pacno3naBarh (yHKIIMM HW3y4eHHBIX BUIOB. Iloka3pIBaTh CXEMATHYCCKH
pacCIioNIO)KeHHEe Ha KOOPJAWMHATHOM IUIOCKOCTU TpadukoB GyHKIUN Buma: E =

= = _ _ = _ o o _ _ oy
%?% +8,% = ,% =8%2+8 % +8, % = E3 EB 3aBUCUMOCTU

= = = | X Gl o o
OT 3HducHHU Kd%(bI/IHI/IeHTOB, OIINChIBATh CBOHUCTBA q)}IHKHI/II/I
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Ctpoutb M u300paxaTb CXEMaTHYECKH TpapUKd KBAaJAPATUYHBIX (QYHKIUH,
OMHCHIBATh CBOWCTBA KBAJAPATHUHBIX (DYHKITHI TI0 UX Tpadukam.

PacriozHaBath KBajpaTH4HYIO0 (YHKIHUIO 10 (opmysie, MPUBOAUTH HPUMEPHI
KBaIpaTUYHBIX (DYHKIMHA U3 peaibHOMN KU3HU, QU3UKU, TEOMETPHH.

YucaoBbie N0CIE10BATEIbHOCTH U IIPOrPECCHU

Pacno3naBath apuMeTHYECKyl0 U TE€OMETPUUECKYIO MPOTPECCHH MPU Pa3HbBIX
crioco0ax 3a7jaHus.

BBINOIHATH BEIYMCIEHUS C UCIIOIB30BaHUEM (POPMYJI N-TO YjeHa apUPMETHUECKOM
Y TEOMETPUYECKOU NIPOrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxath 4ieHbI MOCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPJUHATHOM IJIOCKOCTH.

Pemars 3amauym, CBA3aHHBIE C YMCIIOBBIMM I1OCIEIOBATEIBHOCTIMHU, B TOM YHCIIE
3aJ1a4M U3 peasIbHOM KU3HU (C UCIIOIb30BaHUEM KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHUI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Haumenosanue pasznena |[KoiaudecTBo OcHOBHOE OcHOBHBIE BUJIBI JEATEILHOCTH 00YUYaIOIINXCSI
(Templ) Kypca 4acoB coaepKaHue
Yucia 1 BEIYMCICHUS. 25 Iloustne CucreMaTU3UPOBATH U 000ralIATH 3HAHUSA
PanronanbHble Ynciia pPalMOHAJIBHOTO YKCiia. | 00 OOBIKHOBEHHBIX M IECATUYHBIX TPOOSX.
Apudmernueckue CpaBHUBATB M YIOPSIA0YMBATH APOOH, TpecoOpa3OBbIBas
IIEUCTBUS IIPH HEOOXOIUMOCTH JSCATHYHBIC IPOOH B OOBIKHOBEHHBIC,

C palMOHAIBHBIMHA
yucinamu. CpaBHEHHE,
yHOPS0YMBAHUE
palMOHAIBHBIX YHUCE.
CrerneHn

C HaTypaJIbHbIM
MOKa3aTeJieM.
Penienue oCHOBHBIX
3a/1a4 Ha JIpodu,
MPOLIEHTHI

U3 peaJbHOMN
MPAKTUKHU.

[Ipu3Haku neanumMocCTH,
Pa3I0KEHUS

Ha MHOXKUTEIIN
HATYPAJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECSTHUHBIE, B YACTHOCTH B OECKOHEUHYIO
TAECITUIHYIO TPOOb.

IIpumeHATH pa3HOOOpa3HbIe CIOCOOBI M MPUEMBI
BbIYHUCJICHUSA 3HAYEHU IPOOHBIX BbIPAKEHUN,
COJIEpIKAIINX OOBIKHOBEHHBIC U JCCSITHYHBIC IPOOH:
3aMEHATDH MPU HEOOXOIUMOCTHU AECATUYHYIO TPOOb
OOBIKHOBEHHOU U OOBIKHOBEHHYIO JECITHYHOM, MPUBOIUTD
BhIpaXeHHUE K popme, Hanbosee ya00HOM AJ1si BEIYMCICHUH,
npeoOpa3oBbIBaTh APOOHBIC BRIPAKEHHUS HA YMHOKCHHE U
JeNIeHUE IECATUIHBIX Ap0oOe K TEHCTBUSAM C IICIIBIMU
YHCIIaMHU.

I[IpuBoauTh YucI0BbIe M OYKBEHHbIE PUMePHI CTEIICHU
C HaTypaJIbHBIM MOKa3aTeneM, OObIICHSS 3HAUCHUS
OCHOBAHUS CTETICHU U TIOKa3aTeNsl CTENeHH, HaXOAUTh
3HAYEHUs CTETIeHer Brua a” (a — M000e parioHAIEHOE
YHCIIO0, 71 — HATYPaJIbHOE YHUCIIO).
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PeanbHble IMonnmaTh cMbICT 3aMCH OOJIBIIUX YUCEII C IIOMOILBIO
3aBucuMOCTU. [Ipsimast | mecATHUHBIX apobeli u cTenene yucna 10, npuMeHsATh X
u oOpartHas B PEAJIbHBIX CUTYALUSX.

nponopuuoHaibHOCTH | IIpMMeHsITh PU3HAKU JEIUMOCTH, Pa3IOKEHUS Ha
MHOXXHUTEJIM HATypajbHbIX YUCET.

Pematpb 3aa4u Ha 4acTH, IPOILIEHTHI, IPOTIOPLIUH,

Ha HAXO0XJCHHE IpoOu (TIPOIIEHTA) OT BEJIMUUHBI U
BEJIMYUHBI 110 €€ qpodu (IPOLEHTY), IpodH (IIPOLEHTA),
KOTOPBI COCTABJISIET OJIHA BEJIMYMHA OT JIPYTOM.
I[IpuBoauTh, pa3déupathb, OLEHUBATH PA3IHUHbIC PEIICHUS,
3aIMCHU PEUICHUI TEeKCTOBBIX 3aj1au.

Pacno3naBath M 00BSICHATD, ONUPASICh HA OTPEICIICHUS,
IPsIMO IPOMOPIIMOHATIBHBIE K 00PATHO MPOTIOPIIMOHATBHBIE
3aBUCUMOCTH MEX/y BEJIMUUHAMU; PUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 peaIbHOr0 MUpPA, U3 JPYTUX YUeOHbIX
IIPEIMETOB.

Pemath npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4 Ha IpOOH,
MIPOLEHTHI, MPSAMYIO U 00paTHYIO MPONOPIIMOHATIBLHOCTH,

MPONOPLUU
AnreOpandeckue 27 bykBeHHbIE OBaajerpb anredpandeckor TEPMUHOJIOTHEH U CUMBOJIUKOH,
BBIPAKEHUS BBIPAKCHMUS. NPUMEHSTH €€ B MIPOIECCE OCBOCHUS YUEOHOr0o MaTrepuaa.
IIepemeHHbIE. HaxoauTsh 3HaueHus OyKBEHHBIX BbIPAKEHUN MTPH 3aJaHHBIX
Jlonmyctumble 3HAYCHUSX OYKB; BBITIOJHATH BBIYUCICHUS TI0 (popMymam.
3HAYCHUS BoinoHsSTH MpeoOpa3oBaHUs IEIOTO BRIPAKCHHS
MIEPEMEHHBIX. B MHOTOWICH MTPUBEJCHUEM TTOIO0OHBIX CJIAraeMBbIX,
DopMyJIbI. packpbITHEeM CKOOOK. BBIMOJIHATH YMHOKEHUE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHU,
pacKpbeITHE CKOOOK B
npUBEACHUE

MOJIOOHBIX CJIATaEMBIX.

CBoICTBA CTEIIEHU
C HaTypaJIbHbIM
ToKa3aTejieM.
MHoOro4iaeHsbl.
Cnoxenue,
BBIYUTAHUE,
YMHOKECHUE
MHOTOWICHOB.
DopMyJibl
COKPAIIEHHOTO
YMHOKEHMUSL.
Paznoxenue
MHOTOYJICHOB
Ha MHOXKUTEIIN

Ha MHOTOYJICH ¥ MHOTOWICHAa Ha MHOTOYJICH, MPUMEHSITh
(dbopMyJIBI KBaZpaTa CyMMBbI M KBaJpaTa Pa3HOCTH.
OcyuiecTBASTH Pa3I0KEHNE MHOTOYICHOB HA MHOXKHUTEIH
ITyTEM BBIHECEHHMS 32 CKOOKH 00IIEero MHOKHUTES,
npuMeHEHUsS (HOPMYJIBI Pa3HOCTH KBapaToB, (hopmyI
COKPAILLEHHOIO YMHOKEHHUS.

IpumeHaTHL TpeoOpa3z0BaHNe MHOTOWICHOB IS PEIICHUS
Pa3TUYHBIX 33729 U3 MATEMATUKH, CMEKHBIX TIPEIMETOB,
U3 PCaIbHOMN TTPAKTHKH.

3HAKOMHUTBHCS C HCTOPHEH Pa3BUTUS MaTEMAaTHKU

YpaBHEHUs 1 HEPABEHCTBA

20

VYpaBHeHue, npaBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PAaBHOCHUIIBHOCTD
YPaBHECHUU.
JIunerHoe ypaBHEHUE

Pemarb muHENHOE ypaBHEHUE C OJTHOU TIEPEMEHHOM,
NMPUMEHss MPAaBUJIA NIEPEX0/Ia OT UCXOJHOIO YPABHEHUS

K paBHOCHUJILHOMY eMy Oosiee mpocTtoro Buzia. [IpoBepaTs,
ABJISIETCS JTM KOHKPETHOE YHCIIO KOPHEM YPABHEHUS.
IHoa0upaTs mpuMepHI Map YUCE, SBISAIOMINXCS PELICHUEM
JIMHEWHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU.
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C OJHOW NIEPEMEHHOM,
peIICHUE JIMHEUHBIX
ypaBHEHUU. Pelienne
3a/1a4 € MOMOUIBIO
YPaBHECHUU.
JIuHeiiHOE ypaBHEHUE
C ABYMsI
MIEPEMEHHBIMU U €T0
rpaduk. Cucrema nByX
JIMHEWHBIX YPAaBHEHUH
C ABYMS
EPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TUIOCKOCTHU TpadUK TMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIb3YSICh TPAPUKOM,
NPUBOAUTH NPUMeEPbI PELICHUS YPaBHEHUS.

HaxoauTh pelenue CUCTEMbI IBYX JIUHEUHBIX YPAaBHEHUMN
C ABYMsI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPaBHEHUE W CUCTEMY
YPABHEHHU MO YCIIOBUIO 33]1a4l, HHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33J]a4M MMOJTYYEHHBIN
pe3yabpTar

Koopaunate! u rpaduku.
OyHKIIMU

24

Koopaunara Touku
Ha npsiMou. YucnoBbie
MIPOMEKYTKHU.
Paccrosiaue mexny
IBYMsI TOUKAMU
KOOPJIUHATHOU
IIPSMOM.
[IpssmoyrosnbHas
CHUCTEMA KOOpPJIMHAT
Ha IIJIOCKOCTH.
[Tpumeps! rpaduxos,
3aJaHHBIX
dhopmynamu.

HN300paxaTh HA KOOPIUHATHOM MPSIMON TOUYKH,
COOTBETCTBYIOLIUE 33JaHHBIM KOOPJAWHATAM, JIy4H, OTPE3KH,
MHTEpBaJbl; 3aMMCHIBATh UX Ha aJIreOpanvyecKoM s3bIKE.
OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10
3aJlaHHbIM KOOpJMHATaM; CTPOUTh I'padUKH HECTOKHBIX
3aBUCUMOCTEM, 3aJIaHHbIX (POpMyJilaMU, B TOM YKCIIE

C OMOIIIBIO IU(PPOBBIX TAOOPATOPHIA.

IIpuMeHsTH, H3yYaTh NPpeMMYyILleCTBA,
HHTEPNPeTHPOBATH Ipaduueckuii cocod mpeacTaBieHus
U aHaJIM3a pa3HOOOpa3HOW KU3HEHHOW MHPOPMALIUH.
OcBauBath nouaTue QyHKIMHU, OBJIAJEBATh
(GYHKIIMOHAIBHONW TEPMHUHOJIOTHEH.

Pacno3naBath JiMHEHHYO QYHKIIUIO y = kx + b,
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Utenue rpadukos
peaTbHBIX
3aBUCHMOCTEH.
[TonsiTue hyHKINM.
I'paduk GpyHKIIAN.
CBoiicTBa (QyHKIIHIA.
Jluneiinasa QyHKIUS.
[TocTpoenue rpadpuka
JUHEWHOU (PYHKIIUH.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUMU

ko3 unreHToB k u b.

Crpours rpaduxu nuneiHoi GyHkunu, GyHKIUH y =| x|.
Hcnoab3oBath nugpoBbie pecypebl 1l HOCTPOCHUS
rpa¢ukoB QyHKUUN U U3yUEHUsS] UX CBOWUCTB.

[IprBOIMTE MPUMEPHI IMHENHBIX 3aBUCHUMOCTEN B PEATIBHBIX
nporeccax ! sIBIEHUAX

['paduk pynkumu
y =|x|
[ToBTOpenue n 0000IIEHNE 6 IToBTOpEHUME Bb10upaTh, NPUMEHATH OLIEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATUHI qrcell, BBIYUCICHUH, TpeoOpa3oBaHU BEIPAKEHU,
Y METOJIOB Kypca pELIeHNs] YPAaBHEHUM.
7 knacca, 060011IeHne OcyecTBJIATH CAMOKOHTPOJIb BHITIOTHIEMBIX IEHCTBUN U
3HAHUHI CaMOIIPOBEPKY pe3yJIbTaTa BHIYHCICHUH, MpeoOpa3oBaHUil,
MMOCTPOECHUM.
PemaTs 3a7a4u U3 pealbHOM XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS [l PELICHU 3a/1a4 U3 IPYTux
IIPEIMETOB.
PemiaTh TeKCTOBBIE 321241, CPABHHBATh, BLIOUPATH
CIIOCO0BI peleHus 3a1a4u
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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8 KIIACC
HaumenoBanue pasgena |KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIIEHOCTH O0yYarOIIUXCS
(TembI) Kypca 4acoB CoJIepKaHue
Uucna 1 BBIYMCIICHUS. 15 KBaapaTHslii KOpeHb d®opmyaMpoBaTh onpeaeseHne KBAAPaTHOTO KOPHS

KBanpaTHbie KOpHU

u3 yucia. [lonarue
00 UppanroHATPHOM
yuciie. JlecssTnunbie
IPUOIMKEHUS
UppalUOHATBHBIX
YHUCell.
JlenicTBUTENBHBIC
yucia. CpaBHEeHHE
JIECTBUTEIIbHBIX
YHUCell.

YpaBHeHue BUaa

X = a.

CaoiicTBa
apu(METHICCKHUX

KBaJPAaTHBIX KOPHEU.

[IpeobpazoBanue
YHCITOBBIX
BBIPAKCHUM,
CoiepKalIuX
KBaJ[paTHbIE KOPHU

U3 ymucia, apuhMeTUYECKOro KBaAPaTHOTO KOPHSI.
IIpuMeHATH onepanuio U3BJICUYECHHS KBaJPATHOIO KOPHS
U3 YHCIIa, HCTOJb3YH MPU HEOOXOAUMOCTH KAJbKYJIATOP.
OueHuBaTh KBAJIpaTHBIE KOPHU LIEJIBIMUA YUCIAMHU U
JECATUYHBIMU IPOOSIMHU.

CpaBHMBATB U YNIOPSIA0YMBATH PAllMOHAIILHBIE U
VPPALMOHAJIBHBIE YUCJIA, 3aIIMCAHHBIE C TOMOILBIO
KBaJPAaTHBIX KOPHEU.

HccaenoBaTh ypaBHEHNE X° = @, HAXOAUTH TOUHBIE U
npuOIMKEHHBIE KOpHU TIpH @ > 0.

HccaenoBath CBOMCTBA KBAAPATHBIX KOPHEW, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTBI C UCIIOJIB30BAHUEM KaIbKYJIATOPA
(koMIibrOTEpA).

Jloka3bIBaTh CBOIiCTBAa apu(hMETUUECKIX KBaAPATHBIX
KOpHEW; MPUMEHSITh UX 7151 MpeoOpa30BaHUs BHIPAKEHHI.
BoinosHATH Npeodpa3zoBaHus BRIPAXKEHUH, COIEpKAIIUX
KBaJpaTHbIE KOPHU. BeIpaxxaTs IepeMeHHbBIE

U3 TEOMETPUUECKUX U (PU3NUECKUX (HOPMYIL.

BbruncjasTh 3HaUeHH s BEIPAXKEHHM, COAEPKAIINX
KBaJIpaTHbIE KOPHU, HUCTIONb3YS IIPH HEOOXOAUMOCTH
KAJIBKYJIATOP.
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Hcnonb30BaTh B X0/1€ pEeLICHUS 3a/1a4 JIEMEHTAPHbIE
IPECTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMY 3HAUEHUSIMU
BEJIMYUH.

3HAKOMUTBHCH C HCTOPHEH PAa3BUTUS MAaTEMATUKU

Hucia 1 BEIYUCIIEHUS.
Crernels ¢ LEIBIM

CrerneHsb C 1ETBIM
[MOKAa3aTeJIEM.

@®opMyTHPOBATH ONpeieIeHUe CTENECHU C LIEeJIbIM
MTOKa3aTeJIEM.

[I0KA3aTEIEM CranpaptHas 3anuch IIpeacTraBiasaATh 3aMMCh OOJBITUX M MAJIBIX YUCE
qyucna. B CTaHJIapTHOM BHjie. CPAaBHMBATH YKCJIA U BEJIUYUHBI,
Pa3mepbr 00bekTOB 3alMCaHHbIE C UCNIOJIb30BaHUEM cTeneHu 10.
OKPYXaroLEero Mupa Hcnoab3oBaTh 3anMch YKCEN B CTAaHAAPTHOM BUE
(OT PNEMEHTapHBIX JUTSL BBIPQXKCHHS pa3MePOB 0OBEKTOB, ITTUTEIIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOLIEM MUPE.
110 KOCMUYECKUX DopMyJIMPOBATH, 3ANMCHIBATH B CUMBOJINYECKOH (popme
00BEKTOB), Y WIJIIOCTPUPOBATh PUMEPAaMHM CBOMCTBA CTENEHU
IUTUTENBHOCTD C LEJBIM MOKA3aTENEM.
MPOLECCOB IIpumMeHATH cBOIiCTBA CTENICHU TS PEe0Opa3oBaHMs
B OKPYJKAIOIIEM MUpPE. | BBIPAXKEHUM, COAECPKAIIUX CTEMECHH C LEIIbIM IMOKa3aTEIIEM.
CBoiicTBa cTEICHU BbInoJaHSATH JedCTBUS C YMCIIaMU, 3alTMCaHHBIMU
C LEJbIM MOKA3aTelieM | B CTaHAAPTHOM BUJE (YMHOXKEHHE, JACJICHHE, BO3BEICHUE
B CTEIICHbD)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJIpaTHBIN TPEXUICH, YCTAHABINBATH
BbIpaxeHus. KBapaTHbli TPEXUIIEH. BO3MOKHOCTbB €r0 Pa3i0KeHUs HA MHOKHUTEIH.
TPEXUJICH Paznoxenue PackiaapiBaTh HA MHOKHMTEJIU KBAIPATHBIA TPEXUIIEH
KBaJpaTHOTO C HEOTPULIATENIbHBIM TUCKPUMUHAHTOM
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TpEXUJICHA
Ha MHOYKUTEIIN

AnreOpandeckue
BBIPAKCHUS.
Anrebpanueckast IpoOb

15

AnreOpandeckas
apo6b. [lomycTumele
3HAYCHHUSI
MIEPEMEHHBIX,
BXO/ISATIAX

B ajreOpanyeckue
BBIPAKCHHUSL.
OcHOBHOE CBOWCTBO
anredpandecKon
npo6u. CokparieHue
Tpooeii.

Cnoxenue,
BBIUMTAHUE,

YMHOKCHUC U ACIICHUC

anredpandecKux
Tpooeii.
[IpeobpazoBanue
BBIPAKEHUM,
coAepIKaIIIX
anreOpanyeckue
apobu

3anuceiBaTh anredpanyeckue Beipakenus. Haxogurp
00J1aCTh ONpEENICHUs PALIMOHAIBHOIO BBIPAKEHMSL.
BBINOJIHATH YNCIOBBIE MOJACTAHOBKY U BHIYMCJIATH
3HaYeHHUe IPOOH, B TOM YUCIIE C TOMOMIBIO KAIbKYJISATOPA.
®opMyJIMPOBATH OCHOBHOE CBOMCTBO anre0panyeckoi
poOY ¥ MPUMEHSITh €ro JijIs TpeoOpa3oBaHus IPoOei.
BbINOHATH AelcTBHUS ¢ aIredpandeckumMu ApoOsMHU.
[TpumensTh IpeoOpa30BaHus BEIPAXKEHUM TSl pEIICHUs
3a1a4. BeipaxaTb nepeMeHHble U3 Gopmyn (HU3HUECKUX,
reOMETPUYECKHX, OTIUCHIBAIOLINX OBITOBBIE CUTYALIUN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTtHoe Pacno3naBaTh KBaJpaTHbIE YPABHECHUS.

KBagpaTtHble ypaBHEHUS ypaBHenue. Henonnoe | 3amucbiBaTh (pOPMYJIy KOPHEN KBaIpaTHOIO YPaBHEHUS,
KBaJpaTHOE pelaTh KBaApaTHbIC YPABHEHHMS] — TIOJIHBIE U HETIOJIHBIE.
ypaBHeHue. Dopmyiia IIpoBoauTh npocrelme UCCAeA0BAHUSA KBAIPATHBIX
KOPHEN KBaJPaTHOTO YPaBHECHUU.
ypaBHeHUs. Teopema Pemiats ypaBHeHMs, CBOIAIIMECS K KBAJPATHBIM,
Buera. C TIOMOIIII0 TPE0OPA30BAHMI 1 3aMEHOU MTEPEMEHHO.
Pemenne ypaBHeHun, Ha0uronate 1 aHAIM3MPOBATH CBA3b MEXIY KOPHSIMU U
CBOISALIUXCS ko3 puIIeHTaMu KBaJIpaTHOTO YpaBHEHUS.
K KBaJIPATHBIM. ®opmyamnpoBaTth TeopeMmy Buerta, a Takxe o0paTHy1o -
[Ipocreiime 1podHO- | TeopeMy, MPUMEHSIThH 3TU TEOPEMBI IS PEILICHUS
palroOHaIbHBIE 3aaad.
YPaBHEHUS. PemaTh TekcTOBBIE 32a1a4H ANTEOPaUYECKUM CIIOCOOOM:
Pemenne TekCTOBBIX NEPEXOAUTH OT CIOBECHOM (DOPMYJIMPOBKHU YCIOBUS 3aauu
3a/1a4 C MOMOUIBIO K anreOpandecKkoil MOJIENU MyTEM COCTABJICHHS YPABHEHUS,
KBaJPATHBIX pemaTh COCTAaBIICHHOE YPABHEHUE; MHTEPIIPETUPOBATH
YPaBHEHHM pe3yibTar.

3HAKOMUTBHCH € HCTOPHEN Pa3BUTHS alnreOpbl
YpaBHEHHS U HEPABCHCTBA. 13 JIunerHoe ypaBHEHUE Pacnio3HaBaTh JIMHEHWHBIE YPABHECHUS C IBYMsI

Cucrembl ypaBHEHUN

C ABYMS
EPEMEHHBIMH, €TO
rpaduk, IpuMephbl
pelIeHUs] YPaBHEHUH
B LIEJIBIX YUCTIAX.
Pemenune cucrem nByx
JIMHEWHBIX YPABHEHUIN

EPEMEHHBIMH.

CrpouTh rpa@uKy JTUHEHHBIX YPAaBHEHUH, B TOM YHUCIIE

HCIO0Jb3ysl HM(POBbIE pecypcehl.

Pazimuarth napasienbHbIe U IEPECEKAIOITUECS MTPSAMBIE
[0 UX YPABHEHUSIM.

Pemiathb cucremsl 1ByX JIMHEWHBIX YPABHEHUN C IBYMS

NEPEMEHHBIMH MOJICTAHOBKOM U CJIOKEHHUEM.
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C IByMs
MIEPEMEHHBIMU.
[TIpumepsl pereHus
CHCTEM HEJIMHEHUHBIX
YPaBHEHUH C ABYyMS
MIEPEMEHHBIMU.
I'paduueckas
WHTEpIpeTaIus
YPaBHEHUSI C ABYMSI
MEPEMEHHBIMU U
CHCTEM JTUHEHMHBIX
YpPaBHEHUM C ABYMS
MEPEMEHHBIMU.
Penienue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUU

PemiaTp npocTeiime CuCTeMbl, B KOTOPBIX OJHO

W3 YPABHECHUU HE SIBJSICTCS TUHEUHBIM.

IpuBoauTs rpagpuyecKy0 MHTEPIPETALUIO PEIICHUS

YPaBHEHMS C ABYMS IIEPEMEHHBIMU U CUCTEM YPAaBHEHUH

C ABYMS IIEPEMEHHBIMHU.

PemaTh TekcTOBBIE 3a]a4H ANITeOpPanyecKUM CIocoOoM

YpaBHEHUSI U HEPABEHCTBA.
Hepasencrsa

12

YucnoBsie
HEPABEHCTBA U UX
CBOWCTBA.
HepasencTBo ¢ 0s1HOM
IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOMN
MIEPEMEHHON U UX
pemeHue. CucteMbl
JIMHEWHBIX HEPABEHCTB

DopMyJHUPOBATH CBOMCTBA YNCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX Ha KOOPAUHATHOM NIPSIMOM, HOKA3BIBAThH
anreOpanyecKy.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 3a/1a4.
Pemarhb n1uMHElHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM,
M300pakaTh PEIICHNEe HEPABEHCTBA HA YUCIIOBON MPSIMOMA.
Pematpb cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh
pEeLIEHNE CUCTEMBI HEPABEHCTB HA YU CIIOBOU MPSIMOMN
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C OHOM MEPEMEHHOMU
U UX PEILICHHUE.
N3obpaxenue
peleHus JIMHEWHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
IIPSIMOU

O yHKIUN.
OCHOBHbIE TOHATHS

[TonsiTue hyHKIMM.
OO6uacTh onpeneneHus
¥ MHOXECTBO
3HAYCHUN (PYHKIIHH.
Crioco0Obl 3aaHus
GbyHKIHA.

['paduk pyskumn.
CaoiicTBa QyHKIIHNH,
UX OTOOpaKEHHE

Ha rpaduke

Hcnoan3oBaTh QyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHUMBOJINKY.

Boruncasats 3HaveHus GyHKINNA, 3a1aHHBIX (popMytamMu
(1pr HEOOXOAMMOCTH MCIIOJIB30BaTh KaIbKYJISATOD);
COCTABJISITH TA0JIUIILI 3HAYEHUH (YHKITUH.

Ctpouts no ToukaMm rpaguku QyHKIUHA.

OnuchiBaTh CBOMCTBA (DYHKIIMHM Ha OCHOBE €€
rpauuecKoro MpeaCTaBICHHS.

Hcnoan3oBaTh QyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHMBOJIHKY.

HccaenoBath npuMepsl rpauKoOB, OTPAKAIOIIMX PeAIbHbIE
nporeccel U siBieHus. [IpuBoAUTH MPpUMeEPHI POIIECCOB U
SIBJIEHUW C 3aIaHHBIMHA CBOMCTBAMH.

Hcnoab3oBaTh KOMNIBIOTEPHBbIE MPOrPAMMBI

JUTSL IOCTPOEHUs rpapuKOB (PYHKIIMI U N3y4EeHUsI X CBOMCTB

DyHKINH.
Uwucnosbie pyHKIUM

YreHue u mocTpoeHue
rpaguKoB PyHKIIUH.
[Tpumeps! rpaduxoB

Haxoauthb ¢ noMoibio rpagpuka QyHKIIMY 3HAYCHUE OJTHON
U3 PacCMAaTPUBAEMBIX BEJIMYMH 11O 3HAYECHUIO JPYTOM.
B HecnoxHBIX ciydyasax BbIpaxkaTh GOPMYJI0M 3aBUCUMOCTH
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bynxumii,
OTpaKaroIIUX
peabHBIE TIPOIIECCHI.
DOyHKINH,
OTIMCHIBAOIIIHE
IpsSIMYIO U OOpaTHYIO
MIPOTIOPITMOHAIEHBIE
3aBUCUMOCTH, UX
rpaduku.

I'paduk pyHKIMMA

y = x%

OyHKIUU

VL
y = , ¥ = |x|;

rpadudecKoe peieHne
YPaBHEHHM U CUCTEM
YPaBHEHHM

MEXy BETUYMHAMH.
OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEITUYHHBI

B 3aBUCHMOCTH OT U3MEHEHUS APYIOM.

Pacno3naBathb BubI n3ydaeMbix QyHkuuii. Iloka3siBaTh
CXeMaTHYeCKH M0JI0)KEHNE Ha KOOPAMHATHOM MIIOCKOCTH
rpadukoB QyHKIMA BUga: y = x4y = x, y = ¥, v = |x|.
HUcnoab3oBarh PyHKIUOHAJIBHO-TPadUUECKHe
NpeACTABJICHUS JIJIS1 PELICHUS U UCCIIEIOBAHUS YPABHEHUN U
CUCTEM YPaBHECHHM.

IIpuMeHsaTh nngpoBbIe pecypchbl sl IOCTPOCHUS

rpa¢ukoB QyHKUINN

[ToBTOpeHue n 0600MIeHHE

IToBTOpEHUE
OCHOBHBIX ITOHSTHUHN U
METOJI0B KypcoB 7 U 8
KJIaccoB, 0000IIIeHNE
3HAHUM

Bei0upaTh, NpUMEHSATH, OLIEHUBATH CIIOCO0bI CPAaBHEHUS
YHCeNl, BBIYUCICHUH, MpeoOpa3oBaHUl BEIPAKEHUH, pEIICHHUs
YPaBHEHUM.

OcymecTBJaAATh CAMOKOHTPOJIb BBIIIOJHAEMbBIX ACHCTBUI U
CaMOTIPOBEPKY Pe3yJIbTaTa BRIYUCICHHM, MPEe0Opa30BaHMUH,
MMOCTPOCHUM.

Pemars 3a1a4u U3 peajibHOM KU3HU, IPUMEHATH
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MAaTCMAaTHYCCKNC 3HAHUA AJId PCIICHUA 3aa4 U3 APYTHUX
npeaAMCTOB.

Pemath TeKCTOBBIE 3ajlavui, CpaBHMBATD, Bblﬁl/lpaTb
CIoOCO0bI pEeIICHUA 3a1a491

OBILIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME

102
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9 KJIACC
HaumenoBanue paznena  |KonmuectBo OcHoBHOE OCHOBHBIC BHJIBI ICITEIILHOCTH 00YYarOIIUXCS
(Temnl) Kypca 4acoB cojiepKaHue

Uucna 1 BIYUCICHUS. 9 Panuonanbheie uncna, | Pa3zBuBaTh mpeacTaBJeHUA O YKUCIIaX: OT MHOXKECTBA

JleficTBUTENbHBIC YMCTIA UppallMOHAIIbHbBIC HATYpPaJIbHBIX YHCEJN 10 MHOKECTBA JICCTBUTEIBHBIX YUCET.
Yyucjia, KOHCUHBIC U O3HAKOMUTBHCS C BO3MOKHOCTBIO MTPEJICTABICHUS
OeCKOHEYHEBIE JIEMCTBUTEJILHOIO YHCIa KaK OECKOHEUYHOM JeCATUIHOM
JECSITUYHBIE JPOOU. IpoOu, MPUMEHATD JeCATUYHbIC TPUOIKEHUS
MHOXeCTBO PAlHOHAIBHBIX U UPPALUOHAIBHBIX YHCE.
JIEUCTBUTEIbHBIX HN3o00paxaTh ACHCTBUTEIBbHBIE YUCIIA TOYKAMU
YHCET; KOOPJIMHATHOU TIPSIMOMU.
JIECTBUTEIILHBIC 3anucpiBaTh, CPABHUBATH M YIOPSA0YUBATH
YyHclIa KaK JICUCTBUTEIBHBIC YHCIIA.
OeCKOHEYHBIE BbInoHATH, coueTast yCTHbIC U TUChbMEHHbBIE IPUEMBI,
JECATUYHbBIC TPOOH. apudMeTnyecKue aeiicTBUSA C pallMOHAIIBHBIMU YHUCJIaMU;
B3aumHO oqHO3HAUYHOE | HAXOAHUTh 3HAUYCHUS CTEICHEH C IEJILIMU MOKa3aTe/IsIMU U
COOTBETCTBUE MEKIY KOpPHEH; BLIYMCJIATH 3HAYCHHUS YMCIOBBIX BBIPAKEHUM.
MHO>XECTBOM Honyuurs npeacraBjieHUe O 3HAYUMOCTHU
JIEMCTBUTEIILHBIX JICUCTBUTEIBHBIX YUCEI B MPAKTUYECKOUN AEATEIIbHOCTH
YHUCEI U MHOXKECTBOM YyeJI0BeKa.
TOYEK KOOPAUHATHOU AHAJIM3MPOBATH M [1€J1aTh BBIBO/IbI O TOYHOCTU
MPSIMOM. PUOIMKEHUS IEHCTBUTEIHHOTO YUCIA TPU PEIICHUN
CpaBHeHue 3a7a4.
JNENCTBUTEIIbHBIX uncel, | OKPYIJIsTh ICHCTBUTEIbHBIC YMCIIA, BHINOJIHATD
apupMeTHIECKHE NPUKHWAKY pe3yJbTaTa BEIYMCICHUH, OIEHKY 3HAYEHUM
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JIEHUCTBUSA

C JeHCTBUTEIbHBIMU
YHCJIAMU.
[TpubmmxEnHoe
3Ha4YCHHUE BEJIMYMHEI,
TOYHOCTh
npUOIKEHUS.
OKpyrJieHHEe YnCell.
[Ipukuaka u oreHka
pe3yJIbTaTOB
BBIUMCIICHUN

YHCIIOBBIX BBIPAYKEHUI.
3HAKOMHUTBHCH C MCTOPHEN PAa3BUTUS MaTEMAaTUKHU

YpaBHEHUSI U HEPABEHCTBA.
YpaBHEHHUS C OTHON
[IEPEMEHHOMN

14

JInHerHoe ypaBHEHHUE.
Pemienune ypaBHeHui,
CBOJIALLINXCS

K JIMHEHWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YpPaBHEHUH,
CBOJIALLINXCS

K KBaJIPATHBIM.
bukBanpartHbie
YPaBHEHHS.

[Tpumepsl pemeHus
YPaBHEHUU TPETHEU

Y 4YETBEPTOM CTENEHEN

OcBauBaThp, 3aIIOMMHATH U PUMEHATH rpaguyecKkue
MeTOBI PU PELICHUH YPABHEHUI, HEPABEHCTB U UX
CHCTEM.

Pacno3naBars 11ebie U IpOOHBIE YPABHEHHUS.

Pemiars JiuHeHbIE U KBAJIPATHbIC YPABHECHMS,
ypaBHEHUS, CBOISIIIIAECS K HUM, TIPOCTEHIIIEe TpoOHO-
palMOHAIBHBIE YPABHEHUSI.

IIpeanaratb BO3MOXHBIE CTIOCOOBI PEIICHUS TEKCTOBBIX
3a7a4, 00CyKAaTh X M PelIaTh TEKCTOBBIC 3aa4H
pa3HBIMH CTIOCOOAMH.

3HAKOMMTBLCH € UCTOPHEN PAa3BUTHSI MATEMATUKU
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pa3noKeHueM

Ha MHOYXHTEIIH.
Pemenue npoGHO-
paIMOHAIIbHBIX
YPaBHECHUU.

Pemenne TekcToBBIX
3a1a4 anre0panyecKum
METOJIOM

YpaBHEHUSI U HEPABEHCTBA.
CucrteMbl ypaBHEHUI

14

YpaBHEHHE C ABYMsI
NEPEMEHHBIMH U €TI0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPAaBHEHUIN
C ABYMsI
[IEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YpPaBHEHUU, OJTHO

U3 KOTOPBIX JJUHEHHOE,
a Ipyroe — BTOpOu
CTEIICHU.
['paduueckas
MHTEpHOpeTanus
CUCTEMBI YPaBHEHUI

C IByMS IEPEMEHHBIMMU.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH TPUEMBI PEIICHUS CUCTEMBI
JIBYX JJMHEHHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU U
CHUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJJHO YpaBHEHUE HE
SIBJISIETCS JIMHEHHBIM.

Hcnoab3oBath QyHKIIMOHATBLHO-TpaQUUECKHE
MIPEICTABICHUS IJIs1 pellleHus] U UCCIIeI0BAHUS YPAaBHEHUI
U CUCTEM.

AHaJIM3UPOBATh TEKCTHI 3124, peliaTh UX
aredpanyeckKuM CrocoOOM: MepexXoaUuTh OT CJIOBECHOU
(bOpMyYITUPOBKH YCIIOBHUS 33/1a4d K aJireOpandeckoil Moienu
NyTEM COCTaBJIEHUS! CUCTEMbI YPAaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHCHHI; HHTEPNPETHPOBATH
pe3ybTar.

3HAKOMUTBHCHA C HCTOPHEN PA3BUTHS MAaTEMAaTUKHU
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3aJ1a4 anreOpandecKuM
Ccrrocodoom

YpaBHEHUs 1 HEPABEHCTBA. 16 Yucnoseie Yurarsh, 3alIUCHIBATh, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIUKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BbInoaHATH npeoOpa3oBaHusl HEPABEHCTB, HCNOJb30BaTh
JIunelineie JUIs IpeoOpa30BaHMsI CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEpPAaBEHCTBA Pacno3HaBaTh JIMHENHBIE U KBAIPATHBIC HEPABEHCTBA.
C OJTHOY IIEPEMEHHOU Pemiath 1MHENHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX pELICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOLIUX
Cucremsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATH
HEPABEHCTB C OJTHOM IIOJIyYECHHBIE PEIICHMUS.
NEPEMEHHON U UX M300paxkaTh penicHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLIeHue. Ha YUCJIOBOU NPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOJIOB.
HEPABEHCTBA U UX PemaTh KBaJpaTHBIE HEPABEHCTBA, UCIIOJB3YS
peleHue. rpaduyueckre npeacTaBICHHUS.
I'papnueckas OcBauBaTh U NPUMEHATHh HEPABEHCTBA IIPHU PELICHUHU
UHTEPIIpETALU Pa3IMYHbIX 337a4, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C IBYMs
IEPEMEHHBIMU
DyHKIMH 16 KBagparnunas Pacno3naBaTth BU/IbI H3y4aeMbIX (DyHKLINI;

bynkwms, e€ rpaduk u
cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIITUHBI
napaboJibl, OCh

WTIOCTPUPOBATH CXeMATHYECKH, 00bACHATH
pacroioKeHne Ha KOOPIMHATHOM TUIOCKOCTH TpauKoB

k
yHkumii Buma: y = kx,y = kx + b,y =—,y = x%,
x
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CUMMETpPHUHU NapadoIIbI.
['paduku QyHKUIMA:

= kx,

= kx + b,

| ==

A M ~ < <
|
= =

1
= @a

y =x,y = ¥,y =|x| B3aBHCHMOCTH OT 3HAUCHUI
K03 (HULIMEHTOB; ONUCHIBATH KX CBOMCTBA.
Pacno3naBaTh KBagpaTHUHy0 QYHKIUIO IO GopMyJIe.
IIpuBoaMTH NPUMeEPBI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, PUUKH, TEOMETPHUH.

BoIABaATH 1 000011aTH 0COOEHHOCTH Tpaduka
KBaJPaTHYHOH QYHKIHHK y = ax® + bx + c.

Ctpouts 1 n300paxarhb cxeMaTH4eck rpadpuku
KBaJIpaTUYHBIX (DYHKIIMM, 3aJaHHBIX POpMYJIaMH BUAA
y=ax,y=ax* + q,y = alx + p)ly = ax* + bx + c.
AHAJIM3UPOBATH U NPUMEHATH CBOWCTBA N3YYEHHBIX
GyHKUMNA 7151 UX TIOCTPOEHUS, B TOM YKCJIE C TIOMONIBIO

U(POBBIX PECYPCOB

YucioBbie
IMOCJIE0BATEILHOCTHA

15

[TonsiTue yncoBou
MOCJIeIOBATEIHHOCTH.
3ananue
MOCJIeIOBATEIBHOCTH
PEKYPPEHTHOMN
dhopmyioi u
dhopmyIioi n-ro ieHa.
Apudmernueckas u
reoMeTpuIecKas
POIrpeccumu.
®opMyIibl 7-TO YIeHa
apuMeTUIECKON 1
reOMETPUYECKON

OcBauBathb U NPUMEHATHb UHACKCHBIE 0003HAUCHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMSA C UCII0JIb30BAHUEM
TEPMUHOJIOTUH, CBSI3aHHOU C MOHITHEM
[OCJIEI0BATEIbHOCTH.

AHaJIM3UPOBATh POPMYITy 7-TO UJIeHA
HOCJIE0BATENBHOCTH WM PEKYPPEHTHYIO (popMmyity

¥ BBIYUCJATDH YIEHBI IOCIEA0BATEIbHOCTEH, 3aJaHHBIX
TUMH POpMYyJIaMH.

YcTraHaBIMBATh 3aKOHOMEPHOCTh B IIOCTPOCHUU
MOCIIE0BATEIBHOCTH, €CIIH BBITMCAHBI IEPBBIE HECKOJIBKO
€€ YICHOB.

Pacno3HaBaTh apu)METUUECKYIO U T€OMETPUUECKYIO
IPOTrPECCUHU NIPH PA3HBIX CIIOCO0AX 3a/1aHusl.
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IPOTPECCUM, CyMMBI
MIEPBBIX 71 YJICHOB.
N3o0paxeHue 4jieHOB
apudMeTUIECKON 1
reOMETPUYECKON
MPOTPECCUN TOUYKAMU
Ha KOOPAUHATHOMU
TTIOCKOCTH.
JInHenHbl u
AKCITOHECHIMAJIBHBIN
pOCT.

Ci1okHBIE POLIEHTHI

PemaTs 3a1auu ¢ ucnosib30BaHueM (GOPMYIT 7-TO HJIeHA
apru(pMETUIECKON ¥ TEOMETPUUECKON MPOTPECCHUI, CYMMBI
NIEPBBIX /1 YJIEHOB.

HN300paxkaTh 4ieHbl OCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPANHATHOM MJIOCKOCTH.

PaccMaTpuBaTh NpuMepbI IPOLECCOB U SABJICHUN

U3 pEAIbHOM KU3HU, UUTFOCTPUPYIOIINE U3MEHEHNE

B apu(pMeTHIecKor MPOrpeccuu, B reOMETPHUUECKOMN
MPOrPeCCUu; U300pakaTb COOTBETCTBYIOUIUE 3aBUCUMOCTH
rpaduyecku.

PemaTs 3a5a4u, CBSI3aHHBIE C YUCIOBBIMU
IIOCJIEA0BATENBHOCTSMH, B TOM YHCJIE 337a4U U3 PEaTIbHOU
KHU3HU C HCIIOJIb30BaHUEM ITU(POBBIX TEXHOIOTHIA
(37IeKTpOHHBIX TabJuII, rpadUuecKoro KaJIbKyJIsITOpa U T.I1.).
Pematp 3a/1a4n Ha CIIOKHBIE MIPOLIEHTHI, B TOM YHUCJIE
3a/1a4 U3 pealbHOU MPAKTHKU (C UCIIOIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMMTBLCH € UCTOPHEN Pa3BUTHSI MATEMATHKU

[ToBTOpenue, 06001ICeHNE,
CUCTEMATH3aUs 3HAaHUU

18

Yucaa u
BbIYHCJIEeHUs (3aI1Ch,
CpaBHEHHUE, ICUCTBUS
C ICHUCTBUTEIHHBIMHU
YHCIIaMH, YUCI0Bas
npsiMasi; MPOLICHTHI,
OTHOIIICHMUS,
MIPOIIOPITUY;

OnepupoBaTh NOHATUSIMU: MHOXXECTBO, IOAMHOXKECTBO,
orepaly HaJ MHOYKECTBAaMU; MCNOJIb30BATh rpaduueckoe
NPECTaBICHUE MHOXECTB ISl OTIMCAHUSI PEAIbHBIX
IPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a7a4 U3 APYTHX
y4eOHBIX MPEAMETOB.

AKTYyaJu3upoBATh TEPMHUHOJIOTHIO U OCHOBHbIE
AeiicTBUS, CBSI3aHHbIE C YHCJIAMM: HATYypaIbHOE YHCIIO,
IPOCTOE U COCTABHOE YHCIIA, JETMMOCTh HaTypaIbHBIX
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OKpYTJICHHE,
pUOIMKEHUE,
OLIEHKA; PeIlICHUE
TEKCTOBBIX 33724

YUCEN, MPU3HAKU JEIUMOCTH, LEN0E YUCIIO0, MOYJIb YHCIIA,
OOBIKHOBEHHAs U JEeCATUYHAs APOOH, CTaHJAPTHBIN BU/T
9ucia, apu(pMEeTUIECKU KBaPATHBIN KOPCHb.
BoINOJHATH AeiiCTBUS, CDABHUBATH U YIIOPSAI0YUBATH

apu(pMEeTHIECKUM 4yucia, MPeACTaBIATh YACIa HA KOOPJAUHATHOMN MPAMOIA,
criocoboM) OKPYTJIATH YUCJIA; BHINOJHATHh NPUKUIAKY U OLIEHKY
pe3yabTaTa BHIYUCICHUH.
PemaTth TekcTOBBIE 32124 apUPMETHUECKUM CIIOCOOOM.
Pemath npakTuveckne 3agaum, COACpKaIlNe MPOLEHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIIHNE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PAaCCTOSHHE, IIEHA — KOJIUYECTBO - CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEILHOCTH TPY/IA.
Pa30upartsb peanbHble )KU3HEHHBIE CUTYAIlNH,
(popmyMpoBaTh X Ha SI3bIKE MATEMATHUKU,
HAXOJUTh PEIICHUE, IPUMEHSSI MATEMATUYECKUI anmnapar,
HHTEPNPETHPOBATH PE3YJILTAT
Anredpanveckue OnepupoBaTh NOHATUAMU: CTEIICHD C LIEJIBIM
BbIPaKeHUA moKaszarejieM, apupMeTHIecKuii KBaapaTHbIH KOPCHbD,
(mpeoOpaszoBaHue MHOT0O4JIeH, ajnredbpanyeckas Apo0b, TOKAECCTBO.
anreOpandecKux BbINOJIHATH OCHOBHBbIE 1€HCTBUS: BBITIOJHITH PACUETHI
BBIPAKCHUA, o ¢hopmyiiam, mpeoOpa3oBLIBATH IIENIbIE, TPOOHO-
JOITyCTUMBIE palMOHAIBHBIE BHIPAKEHUS U BBIPAKEHUS C KOPHIMU,
3HAYCHUS ) peaIM30BbIBATh PA3JIOKEHUE MHOTOUYJIEHA HA MHOKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHuEeM (OpMyIT pa3HOCTH
KBaJIpaTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOIUTh
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JIOTTYCTUMBbIE 3HAYSHUSI IEPEMEHHBIX JJIsI TPOOHO-
palMOHAIBHBIX BBIPAKEHUW, KOPHEM.

MopneanpoBaTh ¢ TOMOIIBIO (POPMYJT peasibHbIE MPOLIECCHI
Y SIBJICHUS

DOyHKIUA
(mocTpoenue,
CBOWCTBA U3yYEHHBIX
dynxumii;
rpadguyeckoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUSIMU: QYHKITUSA, Tpaduk QyHKINHA,
HYJU (QYHKIIMH, POMEKYTKU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3pACTaHUs, yOBIBaHUS, HANOOJIBIIIEE U
HAaWMEHbIIIee 3HAUYCHUS (PYHKITUH.

AHAJIM3UPOBATh, CPABHUBATH, 00CYK/1aTh CBOMCTBA
GbyHKIUH, CTPOUTH UX TpauKH.

OnepupoBaTh NOHATUSIMU: TIPSIMAsi TIPOMOPIIMOHATILHOCTD,
oOpaTHasi IPOMOPIIMOHATILHOCT, IMHEWHAS (PYHKITHS,
KBaJpaTu4Has QyHKIMs, napadosia, runepooa.
Hcnonb3oBarh rpagMKu 1151 ONPEACTICHUS CBOUCTB,
IPOIIECCOB U 3aBUCUMOCTEM, /I PEIICHUs 3a7a4 U3 APYTUX
y4eOHBIX MTPEAMETOB U PeaIbHOM KU3HU; MOJEJINPOBATH

C TIOMOIIBIO TPaPUKOB peabHbIE TPOLIECCHI U SIBJICHUS.
Breipaxars ¢gopmMyIaMu 3aBUCUMOCTH MEK1y BETUYNHAMU

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPHS» B 7-9 KITACCAX

MMOACHUTEJIBHASA 3AITMCKA

['eomeTpust Kak OJUH M3 OCHOBHBIX PA3/I€JIOB IIKOJIBHOW MAaTEMaTUKH, UMEOIIUN
CBOCH IIeTbI0 00ECIeYnTh M3YyYCHHUE CBOMCTB M pa3MepoB (UTYp, MX OTHOIICHUU M
B3aUMHOE PACIOJOKEHUE, OINHUPAETCA Ha JIOTUYECKYIO, JOKA3aTEIbHYIO JIMHHUIO.
[leHHOCTh U3y4Y€HUS TEOMETPUM HaA YPOBHE OCHOBHOTO 0OOIIero ooOpa3oBaHuUs
3aKJII0YaeTcss B TOM, YTO OOYYalOIIMKUCS YYUTCS TMPOBOJUTH JOKa3aTeJIbHBIC
pacCcy X AeHus, CTPOUTh JIOTUYECKHME YMO3AKIIOUEHHUS, JIOKa3blBaTh HWCTHUHHBIC
YTBEPKACHUSI U CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHUS
«OT TPOTHUBHOTO», OTJIMYaTh CBOMCTBAa OT MPHU3HAKOB, (POpMyIuUpoBaTh OOpaTHBIC
YTBEPKIACHHUS.

BTOpoil 1IEHHOCTBIO H3Yy4YEHUS TEOMETPUM SIBIIAETCS HCIOJb30BaHUE €€ Kak
MHCTPYMEHTA TIPU pPEIICHMH KAaK MaTeMaTUYEeCKUX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIONINXCSI B peaibHON KU3HHU. OOydaromMiics JOJDKEH HAYYUTHCS OMPEIeTUTh
TEOMETPUIECKYI0 (UTYpy, ONMUCATh CIOBAMHU JAHHBIA YEPTEX WM PUCYHOK, HAUTH
IJIOMIAbh 3€MEJIBHOTO Y4YacTKa, pacCYUTaTh HEOOXOAMMYIO JIMHY ONTOBOJOKOHHOTO
kabens wiam TpeOyeMble pa3Mepbl Tapaka JJis aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpas, BBIUYUCIMUTEIbHAS JIMHUS B H3y4yeHHM reoMmeTpuu. lIpm pemienun 3aaad
MPAKTUYECKOT0 XapakTepa OOyYalolUMCs YUUTCS CTPOUTh MaTEMaTHYECKUE MOJCIIH
pEAIbHBIX KU3HEHHBIX CUTYyallui, MPOBOJUThH BHIUMUCICHUS U OLICHUBAThH aJI€KBATHOCTh
MOJyYEHHOTO pe3yJibTaTa.

KpaitHe BaxHO NOMUEPKUBATH CBSI3M TEOMETPUM C JPYTUMH  y4eOHBIMU
npeaMeTaMy, MOTUBUPOBATh HCIIOJIL30BaTh OMNpPEACIICHUS TeoMeTpuuYeckux ¢Guryp u
MOHATUM, JEMOHCTPUPOBATHh MIPUMEHEHHUE MOJYYCHHBIX YMEHUN B (PU3UKE M TEXHUKE.
OTH CBs3M HauboJsiee SIpKO BUIHBI B Temax «Bektope», «Tpuronomerpuueckue
COOTHOIIEHUs», «Meton koopauHaT» u «Teopema [udaropay.

VYueOubiii kypc «l'eomeTpus» BKJIIOYACT CIACAYIONIME OCHOBHBIE pa3zciibl
cojaepkanus: «I'eomerpudeckue GUTypbl U KX CBOMCTBaAY, «/I3MepeHne reoMeTpuIecKux
BEJIIMUMH», «J[eKapTOBbl KOOpPJAMHATHI Ha TUIOCKOCTW», «Bektope», «JIBUxKeHUs
mIockocTny, «IIpeobpazoBanus moa00us».

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX IS M3y4YeHUsS Y4eOHOTO Kypca
«I'eomerpusi», - 204 gaca: B 7 kiacce — 68 dacoB (2 yaca B HeJen0), B 8 Kiacce —
68 JacoB (2 vaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

68



denepanbHas padodas nporpamma | Maremaruka. 5-9 knaccel (0a30BbIN YPOBEHb)
COAEP/KAHUE OBYUEHUA
7 KIIACC

Hauanbenbie nonsTus reomerpun. Touka, npsiMas, OTpe30K, JIyd. YToJ. Buasl yrios.
BeprukaneHble u cmexHble yrubl. buccektpuca yrna. JlomaHas, MHOTrOyroJIbHHK.
[TapanienbHOCTh U MEPIIEHANKYISIPHOCTD MPSAMBIX.

Cummerpruunbie Gurypsl. OCHOBHBIC CBOMCTBAa OCeBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPY>KAIOILIEM MHPE.

OCHOBHBIE TTOCTPOECHUS C TOMOIIBIO HUPKYJISA U JUHEWKHU. TpeyronbHUK. BeicoTa,
MeanaHa, OMCCeKTpUca, X CBOMCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUI TpeyroabHUKH. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa M TpHW3HAKA PABHOOEAPEHHOTO TpeyrojbHuKa. [Ipw3Hakm paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKU NapaLICNbHBIX NOpsiMbIX. CymMMa yIJIOB TPEYTOJbHUKA.
BHeunue yriel TpeyrojibHUKA.

[IpssmoyronibHblii  TpeyroiapHUK.  CBOMCTBO  MeAMAaHbl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOW K TrunoTteHyse. [Ipu3Haky paBeHCTBa NPSIMOYTOJBHBIX
TPEYTrOJAbHUKOB. [IpsIMOYTrOaBHBIN TPEYTONBHUK C YoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbILIEM YTJIe U OOJIbIIEH CTOpOHE TpeyroibHuKa. [lepnenaukymnsp
Y HAaKJIOHHAs.

I'eomeTpuueckoe mecto Touek. buccekTpuca yriia u cepeIMHHBIN MEPIIEHINKYJIAP
K OTPE3KY KaKk T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYyT, XOpJla U JUaMETp, UX CBOWCTBA. B3auMHOE pacnonoxeHue
OKpY’KHOCTH M mpsMou. KacarenbHas M cekymas K OKpYKHOCTH. OKpy>KHOCTb,
BIIMCAHHAs B yroJl. BimcanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerbipéxyrosbHukd. [lapamienorpamm, €ro npu3HakKd W CBOMCTBA. YacTHBIE
ClTy4au mapajuieJorpaMMoB (TTPSIMOYTOJIBHHUK, pOMO, KBaJpar), UX MPU3HAKKU U CBOWCTBA.
Tpanenus, paBHOOOKasi Tpanenus, €€ CBOWCTBA U Mpu3HaKuU. [IpsiMoyrosibHas Tpanenus.

Meton ynBoenust Mmeauansl. LlenrpanbsHas cummetpus. Teopema Paseca u reopema
0 MPOIMOPIUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYTroJIbHUKA U Tparneuuu. LIeHTp Macc TpeyronbHuKa.

[Tonobue TpeyroapHukoB, Kodhduiment mnoxodus. [Ipusnaku nomoOus
TpeyroJbHUKOB. [IpuMenenne moaqoOust mpy pelieHny MPaKTUIECKUX 3a/1a4.

CpoiictBa momanet reomerpuueckux ¢uryp. Dopmynsl ans  Uionaau
TpPEYroJibHHKa, NapajuienorpaMma, pomoda u Tpaneuuu. OTHOIIEHHE IUIOIIaaeH
no1I0OHBIX (Uryp.

Brlunciienne mniomaneid TpPEeyroJibHUKOB M MHOTOYTOJBHHUKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsl Iludaropa npu pernieHUU
IIPaKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOrO YyIJIla IPSAMOYTOJIBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroOHOMETpUuYecKrne (YHKIUHU YTIIOB
B 30°, 45° n 60°.

BrnycanHble M LEHTpaibHBIE YIVIBI, YIOJl MEXAY KAacaTeNbHOM M XOPAOW. YTUIbI
MEXIy XOpJaMHU U CEKyIIMMU. BriicaHHbIE 1 ONIMCAHHBIC YETBIPEXYTOIBHUKN. B3anmHoe
pacnonoxeHue AByX OkpyxHocredl. Kacanue okpykHocteil. OOume kacareibHbIE K
JBYM OKPYXHOCTSIM.

9 KITIACC

Cunyc, xkocunyc, taureHc yriioB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXkecTBO. DOPMYIIbI IPUBEACHUS.

Pemienne tpeyronpHnkoB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. PemeHue
IIPAKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue noaoo6us. [logo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpPOU3BENEHUM OTPE3KOB XOpI, TEOPEMBI O IPOU3BENCHUU OTPE3KOB
CEKYILMX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOysb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALNU
HaJl BeKTOopaMH. PasznokeHne BEKTOpa 1O JByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel  Bektopa.  CKalipHOE  TNPOU3BEICHHUE  BEKTOPOB, MPHUMEHEHHE
JUIs1 HAXOKJICHHUs JUIMH U YTJIOB.

JIekapTOBbl KOOpPJIHWHATHI HA IUJIOCKOCTH. YPAaBHEHHUS MNPAMOM M OKPYKHOCTH
B KOOpAMHATaX, INEPECEUYCHUE OKPYKHOCTEM M NPSAMBIX. METoa KOOpIHMHAT M €ro
IIPUMEHEHHUE.

IIpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTH. | 'pagycHas u paguaHHas Mmepa
yIJIa, BBIYUCIIEHUE JJIMH AYT OKpy>kHOCcTel. [Inomane kpyra, cekropa, CEerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTpPEHHUE CHUMMETpur Guryp (dJIeMeHTapHbIe
npezacTtapienus). [lapannensusiii nepenoc. [loBopor.

INNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHITY
o0yueHus B 7 KJjiacce:

Pacno3HaBaTh HM3yu€HHBIE I€OMETPUYECKHE (PUTYpBI, ONPENENATh UX B3aUMHOE
pacrnoioxeHue, u300paxarb TI'E€OMETPUYECKHE (UIypbl, BBINOJHATh YEPTEKHU
10 YCJIOBUIO 3a1adyd. V3MmepsATh JIMHEWHbIE W YIJIOBBIE BEJIWYMHBL. Pemarte 3amadn
Ha BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BETUYMH MPEIMETOB B PEAbHOM
KU3HU, pa3MEpoOB NPUPOIHBIX OO0BEKTOB. Pasnmuyarh pasmepbl 3THX OOBEKTOB
10 MOPSAKY BEJIUYHHBI.
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CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaThCS MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJb30BaTh IPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33/1au.

IIpoBOINTE JIOTMYECKHE PACCYXKIEHUS C MCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonb30BaThCs  NpU3HAKAMH  PABEHCTBA  NPSAMOYIOJBHBIX  TPEYIOJBHUKOB,
CBOMCTBOM MEJIMAaHbl, IMPOBEAEHHOM K THUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
B PEILICHUHA F€OMETPUUYECKUX 3a/1a4.

Omnpenenares NapamieNbHOCTh MPSIMBIX C MOMOLIBIO YIJIOB, KOTOpbIE OOpa3yer
¢ HUMH cekymas. OnpenensaTe NMapauleIbHOCTh IPSMBIX C IIOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM O TOYEK IPYTrOM MPSMOU.

Pematsb 3a1aun Ha KineT4yaroil Oymare.

[IpoBOANTH BHIUMCICHHUS W HAXOAUTh YMUCIOBbIE W OyKBEHHBIE 3HAYEHUS YIJIOB
B TEOMETPUYECKMX 3a7a4ax C HCIOJIb30BAaHUEM CYMMBI YIVIOB TPEYTOJBbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB  yIJIOB, OOpa30BaHHBIX TMpPU TEPECEUYCHUU JBYX
IapaJUIEIbHBIX MPSAMBIX CEKyLIEH. PemaTh npakTM4eCKnue 3a1a4i Ha HAaXOKAECHUE YTJIIOB.

Biagers mNOHATMEM T'€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPENeiaTh
OMCCEeKTPUCY yIJIa U CEpEAMHHBIN MEPIEHANKYJIISP K OTPE3KY Kak TeOMETPUUECKHIE MECTa
TOYEK.

@opMyJIMpOBaTh OIPEACICHUS OKPYKHOCTM M Kpyra, XOpApl W JIuaMerpa
OKPY)KHOCTH, IIOJIb30BaTbCA HMX CBOMCTBAaMH. YMETb IPUMEHATH OTH CBOWCTBA
IIPY pELICHUM 3a]a4.

BitaneTs NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOIUTh
e€ neHrp. Ilonp3oBaTbcs (pakTamMu O TOM, YTO OHMCCEKTPUCHI YIVIOB TPEYIrOJIbHHUKA
IIEPECEKAIOTCSA B OJTHOM TOYKE, U O TOM, YTO CEPEAVHHBIC NTEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCSA B OJJHOM TOUYKE.

Biamerp mnNoOHATMEM KacaTeIbHOM K OKPY)KHOCTH, IIOJb30BAaTbCA TEOPEMOU
0 MEPHEHAUKYISAPHOCTH KacaTEIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCAHUS.

ITonb30BaThCs MPOCTEHIIMMU T'€OMETPUYECKMMU HEPaBEHCTBAMM, IOHUMATh HUX
IIPAKTUYECKAN CMBICIL.

IIpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE NOCTPOCHMS C MOMOIIBK LUPKYJIA M
JIMHEUKHU.

[IpeameTHBIE peE3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kiacce:

Pacno3HaBaTh OCHOBHBIE BU/Ibl YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, [10JIb30BAaTHCS
UX CBOMCTBaMU IIPH PEUICHUH F'€OMETPUUECKUX 3a/1a4.

[IpuMeHATH CBOMCTBA TOYKM NEPECEUEHUS MEAUaH TPEyrojbHUKA (LIEHTpa Macc)
B PELLECHUH 3a/1a4.

Bnaners moHsATHEM cpenHEN JMHUM TPEyroJIbHUKAa M Tpareluud, NPUMEHSATh HUX
CBOMCTBAa IIpyM pemeHun reomerpudyeckux 3anad. [lomp3oBarbes teopemon Paneca
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U TEOPEeMOW O TMPOMOPIHUOHAIBHBIX OTpe3KaX, NPUMEHATh WX [UIsI PEIICHHUs
MPAKTUIECKUX 3a]1a4.

[IpuMeHsITh TpU3HAKH TOJ00MS TPEYTOJbHUKOB B PEHICHHH T€OMETPUYECKHX
3amad.

[Tome3oBaThcst  Teopemoit Iludaropa s peleHus TeOMETPUYECKHX |
npakTHueckux 3amad. CTpOUTh MaTeMaTHYECKyI0 MOJENbh B MPAKTHYECKHX 3ajJayax,
CaMOCTOSITEIIBHO JIeNIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagets MOHATHSAMU CHHYCa, KOCHHYCA U TAHT€HCA OCTPOTO yIiia MPSIMOYTOJIBHOTO
TpeyroiapHuKa. [[07p30BaThCsl STUMU TOHATUSMH TS PEIICHUS IPAKTUYECKUX 3a/1ad.

Beruncnsate  (pa3nuyHBIMH - CIIOCOOAMH) TUIOMIAAb TPEYTOJbHUKA W TUIOIIAIH
MHOTOYTOJBHBIX (PUryp (MOJB3YSCh, T/I€ HEOOXOIMMO, KalmbKyisTopoMm). [IpuMeHsTsh
MOJTy9YCHHBIE YMEHHS B IPAKTUICCKUX 3aa9ax.

BrnaneTs MOHATHSIMU BIHCAHHOTO W IIEHTPAILHOTO YTIJIA, UCIIOJIB30BATh TEOPEMBI
0 BIIMCAHHBIX YTJaX, yriaxX MEeXIy XopAamMu (CEKYIIMMH) U yIiie MEXKIy KacaTeabHOU U
XOPOH TP PEIICHUN TEOMETPUIECKUX 3a71ad.

Brnanetr mOHATHEM OMMCAHHOTO YETHIPEXYTOJNBHUKA, TMPUMEHSITH CBOWCTBA
OTHMCAHHOTO YETHIPEXYTOJILHUKA TIPU PEIICHUH 3a7ad.

[IpuMeHATH MOoTy4YeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTHh MAaTEMAaTHIECKUE MOJICTTH
JUIA  3a]a4  pEaNbHOM JKM3HH W TPOBOAHWTH COOTBETCTBYIOIIME BBIYHCICHUS
C TpPUMEHEHHWEM TMOAOOUS W TPHUTOHOMETpUHU (TONB3YSACh, TJA€ HEOOXOAUMO,
KQJIbKYJISITOPOM).

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 9 kJjacce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMHM OCTPHIX YIJIOB, HAXOAUTh C MX MOMOIIBIO
pa3NUYHbIe AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pEIHICHHE MPsIMOYTOJbHBIX
TPEyroipbHUKOB»). Haxoauts (C TOMOILIBIO KaJbKYyJSATOpa) MJIUHBI W YIJIBI
U1l HETaOIMYHBIX 3HAYCHUH.

[Tonp3oBaThest (GopMynaMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JJII HAXOXJEHUS COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKHUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UIsl HAaXOXKICHHUS PAa3IUUYHBIX
3IIEMEHTOB TPEYTOJbHUKA («PEIIeHNE TPEYTOJIbHUKOBY), MIPUMEHATh UX IPU PEIICHUU
reOMETPUUECKUX 3a/1ady.

Bnagets monHsTHsAMU TpeoOpa3oBaHHs MOAOOHMS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HbIX Quryp. Ilonp3oBarbes cBOWCTBaMHU MOAOOUS MPOU3BOJIBHBIX (UTYP, YMEThH
BBIYUCIIATH JUIMHBI U HAXOJUTD YIJIbl Y TOJOO0HBIX Guryp. [Ipumensars cBoiicTBa moao0us
B IPaKTHYECKUX 3aJadax. YMeTb MNPUBOJUTH MPHUMEPHl MOJOOHBIX  (uUryp
B OKpY’KaloIleM MUpe.

[Tonp30BaThCsl TEOpeMaMH O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEICHHUU
OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIbHOM.
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[Tonp30BaThCsl BEKTOPAMU, MOHUMATh UX TEOMETPUYECKUI M (U3NUECKHN CMBICI,
NPUMEHATh MX B PEIICHHH TEOMETPUYECKHX U (U3NYeCKUX 3anad. [IpuMeHsTh
CKaJIIPHOE TIPOM3BEICHUE BEKTOPOB ISl HAXOXKICHUS JIJIMH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPAWHAT HA IUIOCKOCTH, MPUMEHSATh €ro B PELICHUH
reOMETPUYECKUX U MPAKTUIECKUX 3a71ay.

Brnanets moHATUSIME TPAaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JIJTHHBI
IyTH OKPY’KHOCTU M PaJIMaHHON MEpHI yIia, YMETh BBIYHCISTH ILIONIAlb KPYra H €ro
qacTeld. [[puMeHsTh Mo Ty4YeHHbIE YMEHHS B IPAKTHUECKHX 3a/1auax.

HaxoauTte ocu (MM IEHTPBI) CAMMETPUH QUTYp, TPUMEHSITH IBUKEHUS TUIOCKOCTH
B MPOCTEUIINX CITydasX.

[TpuMeHATH MOJTyYeHHBIC 3HAHUS Ha IPAKTUKE — CTPOUTHh MAaTEMaTHUECKHE MOICIH
Ui 3aJa4  pealibHOW JKM3HM M MPOBOJIUTH COOTBETCTBYIONIME BBIYMCIICHUS
C TMPUMEHEHHWEM TOAOOWs W TPUTOHOMETPHUYECKUX (GYHKIHUH (MOJB3YysSCh, TIe
HEO0XOAMMO, KaIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue paznena |[KonaumuecTtBo OcHoBHOE OcCHOBHBIE BUJIbI ACSITEILHOCTH 00yYarOIIUXCs

(Templ) Kypca 4acoB coaepKaHue
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIEC MTOHATHUS U OIPEICIICHUS.
reoMeTpudeckue GUrypsl u r€OMETPUYECKHE Pacno3HaBaTh H3ydyeHHbIE TEOMETPUYECKUE (DUTYPHI,
uX cBolicTBa. M3mepenue OOBEKTHI. OIpeaessiTb NX B3AMMHOE PACIIOJIOKEHUE, BHIIIOJIHATD
FEOMETPUYECKUX BEIIUUYNH MHOrOyroJIbHUK, YepTEXK MO YCIOBUIO 3aJaUH.
JIOMaHasl. IIpoBoauTh NpocTeiire NOCTPOEHUS C TOMOIIBIO HUPKYJIS

CmexHbIe U
BEPTUKAJIbHBIC YTJIBI.
Pabora

C MMPOCTEULLIUMU
YepTeKaMHU.
HN3mepeHnne nmHENHBIX
Y YIJIOBBIX BEJIUYHH,
BBIYUCIICHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

N3mepsATH TMHENWHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUUECKUX
U IIPaKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha I71a3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOIMTH IPYOYI0 OLIEHKY UX pa3MEpOB.

Pematp 3a1aun Ha BBIYUCIICHUE JJIMH OTPE3KOB M BEJIMYUH
yTJIOB.

PemaTth 3a1aun Ha B3aUMHOE PacloIOKEHHUE
TreOMETPUUECKUX PUTyp.

IIpoBoauTh KiIaccU(PUKALUIO YIIIOB, BBIYUCIATH
JMHEWHBIE U YIJIOBbIE BEJIMYMHBI, IPOBOJAUTH
HEOOXOAMMBIE JI0Ka3aTeIbHbIC PACCYKICHUSI.
3HAKOMHUTBHCH C MCTOPHEH Pa3BUTHS FEOMETPUU

TpeyroabHUKU

22

[IonsiTue o PaBHBIX
TPCYroJbHUKAX U

Pacno3HaBaTh napbl paBHBIX TPEYTOJLHUKOB Ha TOTOBBIX
yepTekax (C yKazaHueM MPU3HAKOB).
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NIEPBUYHBIE
IIPEICTABJICHHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO MeTMaHbI
MPSIMOYTOJIBHOTO
TPEyToJIbHUKA,
IIPOBEAEHHOMN

K TUIIOTEHY3€E.
PaBHOOEApEHHBIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpu3Haku u cCBOMCTBA
paBHOOEIPEHHOTO
TPEyTOJIbHHKA.
Hepasencrsa

B TEOMETPHH.
[IpssiMOyTrOJIbHBIN
TPEYTOJBHUK C YTIIOM
B 30°

BbIBOAUTH clieACTBYSI (PAaBEHCTB COOTBETCTBYHOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJaHPOBATH ONIPEACIIEHUA: OCTPOYTOJIBHOIO,
TYNOYTOJILHOTO, IPSIMOYTOJIbHOT'O, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYTONIbHUKA; CEPEANHHOTO NIEPIIEHANKYJIAPA
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

®opMyJIMPOBATH CBOICTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CrpouTsb yepTexy, pemaThb 3242494 C IOMOILBIO
HAaXOKJICHHsI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH IpU3HAKN PABEHCTBA NPSMOYTOJIBHBIX
TPEYrOJbHUKOB B 337a4aXx.

Hcnoab3oBath 1H(poBbIE peCypChl AJs UCCIETOBAHUSA
CBOMCTB U3y4aeMbIX PUryp.

3HAKOMHUTBCH C HCTOPHEN Pa3BUTUS T€OMETPUH
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[lapannenbHble NPSMBIE, 14 [TapannenbHbie D®opMyJIHPOBATH MOHATHE MMAPAIIIETBHBIX MPSIMBIX,

CyMMa yTJIOB TPEYTOJIbHUKA MPSAMBIE, UX CBOWCTBA. | HAXOAUTH MPAKTUYECKUE IPUMEPHI.
Hakpecr nexamue, N3yuaTs cBOMCTBA YIIIOB, 00Pa30BaHHBIX MPHU MIEPECECUCHUH
COOTBETCTBEHHBIE U napajuieJbHbIX NPSIMbIX cekyiieil. [IpoBoautb
OJIHOCTOPOHHUE YIJIbI, | J0KA3aTeJbCTBA NAPAJUICIbHOCTH IBYX IPSIMBIX C IIOMOILBIO
00pa30BaHHBIE YTJI0B, 0OpPa30BaHHBIX MPU NIEPECEUESHUH ITUX MPSIMBIX
[IpU [IEPECCYCHUN TPETHEN MPSAMOU.
MapajyIeIbHbIX Bu1uncJTh CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIEH ). HaxoauTh 4ynciioBbie 1 OyKBEHHBIC 3HAUCHUS YTJIOB
[Tpusnak B FT€OMETPUYECKUX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
[apajuIeIbHOCTH 0 CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
IPSMBIX Yepes 3HAKOMMTBLCH ¢ UCTOPHEN Pa3BUTUS TEOMETPUU
PAaBEHCTBO PACCTOSTHUAM
OT TOYEK OJTHOU
IPSAMOU 10 BTOPOM
MIPSIMOM.
CymmMma yriioB
TPEYTOJIbHUKA.
Buemnue yrisl
TPEYrOJIbHHUKA

OKpY»HOCTb U KpPYT. 14 OKpyX HOCTB, XopAa u | PopMyJIUPOBATH ONPeeeHUsl. OKPYKHOCTH, XOPBI,

['eomeTprueckue
MTOCTPOCHUS

JMaMeTp UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTB,
BIHCAHHAas B YIOJI.

JyaMeTpa M KacaTeJIbHOM K OKpykHOCTH. M3y4aTh nx
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBarh, B TOM 4HCIIE HCIIOJIB3YS HU(POBLIE
pecypcebl: OKPY>KHOCTb, BIMCAaHHYIO B yTOJI; LIEHTP
OKPY>KHOCTH, BIINCAHHOU B YT'OJI; PABEHCTBO OTPE3KOB
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ITonstue o I'MT,
NPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
MEePIEHIUKYJIISP
KaK Fr€OMETPUYECKUE
MECTa TOYEK.
OKpY>KHOCTB,
ONMCAaHHAsI OKOJIO
TPEYTOJbHUKA.
OKpy>KHOCTB,
BIMCaHHAs

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha MOCTPOCHUE

KacaTeJIbHbIX.

Hcnoan3oBars meToa [ MT 1y1a nokazarenbcTBa TEOPEM

0 MepeceueHnH OUCCEKTPUC YTJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIEHANKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomomiso ' MT.

OBJjageBaTh NOHATUSAMM BIIMCAHHON M OMMCAHHOM
OKPY>KHOCTEW TPEYroJbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPY’KHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA IOCTPOECHHE: YIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEePNEHUKYISIpa JAHHOTO OTPE3KA;
MPSAMOi, TPOXOAIIECH Yepe3 JaHHYIO TOUKY U
NEepIEeHANKYIISPHOIN TaHHOM MPsAMOil; OUCCEKTPUCHI TaHHOTO
yIJIa; TPEYTOJIBHUKOB

10 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBLCS ¢ MCTOPUEH PA3BUTHSI TECOMETPUU

[ToBTOpeHue, o6oOIICHIE 4 [ToBTOpEeHUE N PemaTth 3a7a4u Ha TIOBTOPEHUE, HIUTFOCTPUPYIOIIUE CBSI3U
3HaAHUH 00001IIeHNe OCHOBHBIX | MEXKIY Pa3TUYHBIMH YACTSIMHU Kypca
MOHSITUWA U METOJIOB
Kypca 7 kiacca
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KNIACC
HaumenoBanue pasnena | Kommuectso OcHoBHOE OCHOBHBIC BHJIBI ICITEILHOCTH 00YYarOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue

HeTbIpEXYTOJIBHUKA 12 [Tapayteniorpamm, ero | M300pamxkarh 1 HAXOAMTH HA YEepPTE)KAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJbHUKH PAa3HBIX BUJOB U UX SJIEMEHTHI.
YacTHble ciyyan D®opMyJIHPOBATH ONPeENeICHUs: MapAJJIeIorpaMma,
napajuieJorpaMMOB OpsIMOYTOJIbHUKA, poM0Oa, KBajpara, Tparnelnu, paBHOOOKOH
(OpsIMOYTOJIBHUK, Tpamneuuu, IpsiMOyroJibHOW Tparneiuu.
poMO, KBazpar), ux Jloka3pIBaTh U UCNOJIb30BATH NP PellleHUM 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: MapajjIeIorpamMmma,
Tpaneuus. MPSIMOYTOJILHUKA, poMOa, KBapaTa, TParelnu, paBHOOOKOH
PaBnoOOKas 1 Tpareuuu, IpsIMOYroJIbHOW TPareuu.
NPSIMOYTOJIbHAS IIpuMeHSTH MeTO YABOEHUSI MEINAHbl TPEYTOJbHUKA.
Tparneuuu. Hcnoan3oBaTh mupOBBIC PECYPCHI JIJIS UCCIIETIOBAHUS
Meton yaBoeHus CBOMCTB U3y4aeMbIX QUTYD.
MEJINaHBI. 3HAKOMMTBLCH ¢ HCTOPHMEN Pa3BUTHS T€OMETPUU
LlentpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBOoaAMTH MOCTPOEHUS C TOMOIIBIO IUPKYJIS U INHENKU

O MPOIOPLUOHAIBHBIX
OTpe3Kax, MoJ00HbIE
TPEYTOJIBbHUKN

Teopema

0 MPOTOPIIMOHATBHBIX
OTpE3KaXx.

Cpennsiga TMHUA
TPEYTOJbHUKA.

¢ ucnoJib3oBaHue TeopeMbl daneca U TEOpEMBI

O MPOMOPIUOHAIBHBIX OTPE3KaX, CTPOUTDH YETBEPTHIi
POINOPLIMOHAIIBHBIN OTPE30K.

IIpoBoaUTH 10KA3aTEJIBCTBO TOTO, YTO MEUAHBI
TPEYTOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U HAXOAUTH
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Tpaneuwus, e€ cpensss
JINHHSA.
[IponopumoHanbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.
ITonoOHBIE
TpeyrojabHUuKu. Tpu
npu3HaKa Moa00us
TPEYTrOJIbHUKOB.
[Ipumenenue
moaoous

MIpU PELICHUU
MPAKTUYECKUX 3a7a4

CBsI3b C IICHTPOM Macc, HaXOAUTh OTHOIIICHUE, B KOTOPOM
ME/IMaHBbI ACTSATCS TOUYKOW UX MEPEeCceUeHUs.

HaxoauTh nmono0HbIE TPEYTONBHUKH HA TOTOBBIX YePTEkKax
C YKa3aHUEM COOTBETCTBYIOLIHMX MMPH3HAKOB MOI00MSI.
Pematp 3a1a4u Ha OJJOOHBIE TPEYTOJIBHUKHU C TOMOIIBIO
CaMOCTOSITEIILHOTO TTOCTPOSHUS YePTEKEU U HAXOKICHHSI
OJJOOHBIX TPEYTOJIHLHUKOB.

IIpoBoauTH 10KA3aTEIBCTBA C HCIOIB30BAaHUEM
MPU3HAKOB MOJA00MS.

Jloka3pIBaTh TPH MIPU3HAKA [TO00US TPEYTOIBHUKOB.
IIpuMeHATH NOTyYCHHBIC 3HAHUS TIPH PELICHUH
re€OMETPUYCCKUX U MPAKTUIECKHX 3a/1a4.

3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTHS TE€OMETPUH

IImomans. Haxoxnenue
IJIOIIAZEN TPEYTOJIbHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Inomanu mogoO6HBIX GUryp

14

CsoiicTBa miomaaeu
F€OMETPUYECKUX
uryp.

DopMyJIbl

JUTS TIIOIIA N
TPEYrOJIbHUKA,
napasuienorpaMmma,
Tpaneuuu.
Brruncnenue
IUTOMIAEeN CIIOKHBIX

buryp.

OgiageBaTh NepBUYHBIMH NMPeICTABIEHUSIMU 00 00111ei
TEOPUH ILJIOIIAIU (MEPHI), (POPMYIHPOBATH CBOMCTBA
IUIOIIA U, BBISICHATD UX HATJISIAHBIN CMBICIL.

BbiBoaAUTH (OpMYJIBI IIOIAIM TAPATUIETOrPAMMA,
TPEeyroJbHUKa, TpAneuu U3 GOpMyIIbl TUIOIIA TN
PsIMOYTOJIbHUKA (KBaApaTa).

BbIBoAUTH (OPMYJIBI MIJIOMIAN BBITYKIIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHaId U yTrojl MEeX1y HUMHU.
Haxoauts miomanu ¢uryp, n300pa>kEHHBIX Ha KJIETYATOM
Oymare, HCNOJIb30BaTh pa3dueHue GUrypsl Ha YacTH U
J0CTpauBaHHUE.

79



®enepanpHas pabouas nporpamma | MaremaTuka. 5-9 kiaccel (0a30BbIil YpPOBEHbD)

[Tnomanu guryp

Ha KJIeTYaToi Oymare.
ITnomanu momoOHBIX
duryp.

3amaun

C IPAKTUIECKUM
COJIEp KAHHEM.
Pemenue 3agau

C MMOMOIIIBIO0 METOIa
BCIIOMOTATEILHOM
IUIOIIA TN

Pa30oupaTh npuMepshl HCIOIb30BaHMS BCIIOMOTaTEIIBHON
IJIOIAIH JIJISL PEIICHUS TEOMETPHUUYCCKHX 3a0aY.

HaxoauTthb miomaam mogo0HbIX Guryp.

BbIuucasiTh TUIONIAHM Pa3IMYHBIX MHOTOYTOIBHBIX (QUTYD.
PemaTh 3a1a4u Ha IUIONIAIb C TPAKTHYECKUM

CoJIep >KaHHEM

Teopema Iludaropa u
Hayvajga TPUTOHOMETPUHU

10

Teopema Iludaropa, u
€€ MPUMEHEHHUE.
Onpenenenune
TPUTOHOMETPUUECKUX
(GyHKIHMI 0CcTpOro
yTJia IPSIMOYTOJIEHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUIECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHIECKOE
TOXKJIECTBO

Hoxa3biBaTth Teopemy Iludaropa, ucnoan3oBarhb e¢

B MPAKTUYECKUX BBIYMCIICHUSIX.

@ opMy.THPOBATH ONPEICICHUS TPUTOHOMETPHUYECKUX
(GyHKLIMH OCTPOTrO yria, NPOBEPATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOIICHHUS

B IIPSIMOYTOJILHOM TPEYTOJILHUKE.

HccienoBaTh COOTHOLICHHUS MEXAY CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMyIbl IPUBEICHHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO I HAXOXKACHUS
COOTHOLICHUH MEXIy TPUTOHOMETPUUYECKUMU QYHKIHSIMH
pa3IMYHBIX OCTPHIX YTJIOB.

I[IpuMeHATH NOTyYEHHBIC 3HAHUS U YMEHUS MIPU PEIICHUU
MPAKTUYECKHX 3a7ad.

3HAKOMMTBCA C HCTOPUEH Pa3BUTHS T€OMETPUH
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YTJbl B OKPY>KHOCTH.
BnucanHble M onmyMcaHHbIC
YETHIPEXYTOJbHUKH.
KacarenbpHbie

K OKpy>xHOCTH. Kacanue
OKPYKHOCTEU

13

Bnucanubie u
LHECHTPAJIbHBIE YTJIbI,
YIOJI MEXY
KacaTeJIbHOM U
XOpHOM.

Yrusl Mexay
XOpAaMU U
CEeKyLIMMH.
Bnucanubie u
OIMCaHHbIC
YETBIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpU PELICHUU
r€OMETPUYECKUX
3ajJad.

B3aumnuoe
PacloJIOKEHUE ABYX
OKPYXKHOCTEH, 001II1e
KacaTeJbHBIC.
Kacanue
OKPYKHOCTEU

DopMyJUPOBATH OCHOBHBIE OIPEICIICHUS, CBA3aHHbIC

C yriaMu B Kpyre (BIHCaHHBIN yroJj, [IEHTPAIbHBIA YTOJI).
HaxoauTh BIIMCaHHBIE YIJIbI, OIUPAOIIUECS HA OJHY AYTY,
BBIYUCJIATH YIJIbI C [IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LEHTPAILHOM YTJIE.

HccnenoBarh, B TOM YHCIIEe C TOMOIIBIO IIU(PPOBHIX
PECYPCOB, BIIMCAHHBIE U ONKMCAHHBIE YETHIPEXYTOJIbHUKU,
BbIBOJAMTH UX CBOWCTBA U NPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U NPU3HAKU IIPU PELLICHUU
3a1a4
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[ToBTOpeHue, 06001IeHNE 4 [ToBTOpeHUE Pematsb 3a7aum Ha TOBTOPEHUE, UILUTFOCTPUPYIOIITUE CBI3U
3HAHUH OCHOBHBIX TIOHSITHN M | MEX]y pPa3IMYHBIMM YaCTSIMH Kypca

METOJO0B KypcoB 7 1 8

KJ1acCOB, 0000IIIeHNE

3HaHUU
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC
HaumenoBanue pasgena | KosmuectBo OcHoBHOE OCHOBHBIC BHJIBI ICSITEIBHOCTH O0yYarOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJIUPOBATH OIPeeSIeHUs] TPUTOHOMETPUUYECKUX

KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (PYHKIUHN TYIMBIX U MPSMBIX YIJIOB.

Pelienue TpeyroJibHUKOB ¢yukuumii yrios or 0° | BBIBOAMTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
o 180°. CD()pMyJH,I (C paarnycom OIMMCAHHOM OKPY)KHOCTI/I).
IpUBEIEHUS. BbiBoauTH OpMYJIbI 1JI BHIYMCICHUS MJIOLIAIEH
TeopeMa KOCHUHYCOB, C HCITOJIb30BAHUEM TCOPEM TPUTOHOMETPHUHA ((I)OpMy.TIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YTOJI MEXKITY
Pemenne HUMU, GOpMYyJIa MIIOLIAU YETHIPEXYTOJIbHUKA YEePE3 €ro
TPEYTrOJIbHUKOB. AWaroHajin U yrojl MCxay HI/IMI/I)
[IpakTH4ecKoe Pemath TpeyroiabHUKH.
NpUMEeHEeHHe Pemathp npaktrueckue 3aaa4u, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXIEHUIO PAa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moao0usl. 10 [Tonsarue OcBauBaTh NOHsATHE TIPEOOPA30BAHUSI TTOIO0US.

Mertprueckue
COOTHOILICHHUS
B OKPY’KHOCTH

0 mpeoOpa3oBaHUHN
10100MSI.
CoOTBETCTBEHHEBIC
9JIEMEHTHI ITOTOOHBIX
uryp.

Teopema

0 MPOU3BEICHUHN
OTPE3KOB XOP/I,
TeopeMa

HccnenoBath OTHOILIEHUE TUHEHHBIX 3JIEMEHTOB QUTYD
npu MpeoOpa3oBaHUU MOA0OUS.

Haxoaute nnpumeps! 1ogo0us B OKpy Karoen
JNEUCTBUTENBHOCTH.

BeiBOAMTE METPUYECKHE COOTHOLIEHUS MEXIY OTPE3KaAMHU
XOpJ, CEKYILUX U KaCaTeJIbHBIX C UCIIOIb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIbHUKOB.

Pemath reoMeTpryecKue 3a1a4y U 3a1a4U U3 peanbHOU
’KU3HU C UCIIOJIb30BAaHUEM MOJOOHBIX TPEYTOIbHUKOB
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0 TIPOU3BEJICHUU
OTPE3KOB CEKYIIUX,
TeOpEMa O KBaJIpaTe
KacaTeJIbHOM.
[Ipumenenune

B PELLICHUU
F€OMETPUYECKUX
3ajJa4

BekTopsl

12

Onpenenenune
BEKTOPOB, CIIOKEHUE
1 BEIUMTAHUE
BEKTOPOB,
YMHOKE€HHUE BEKTOpa
Ha YH1CIIO.
Du3NYECKUN U
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenne BekTopa
1o IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopannatsl
BEKTOpA.

CkansapHoe
MIPOU3BEICHUE
BEKTOPOB, €r0

Hcnmonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCC/IeA0BATh TEOMETPUUECKUN (TTepeMeIlieHne) U
(du3ndecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh onpeneeHusi CyMMbI U pa3HOCTH BEKTOPOB,
YMHO>KEHUSI BEKTOPA HA YKCIIO, HCCAEA0BATH
r€OMETPUYECKUM M (PU3UYECKHUI CMBICIIBI ATUX OTIEPALIHi.
Pemartsb reomeTpuieckue 3aa4u ¢ UCMOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 10 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEJECHNUE BEKTOPOB,
BbIBOJIUTH €0 OCHOBHbIEC CBOMCTRBA.

BuraucasiTb CymMmy, pa3sHOCTb M CKAISIPHOE IPOU3BENEHUE
BEKTOPOB B KOOP/IMHATAX.

IIpuMeHATH CKaJISIPHOE MPOU3BEACHUE JJIS1 HAXOXKICHHUS
IUTUH U yTJIOB
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IIPUMEHEHUE

JUIS1 HAXOKICHUS
JUIVH U YTJIOB.
Pemenue 3agau

C ITOMOILIBIO BEKTOPOB.
[IpumeneHne BEKTOpPOB
JUISL PELLIEHUS 3a/1a4
buzuku

JlekapTOBbI KOOPAUHATHI
Ha MJIOCKOCTH

JlexapToBbI
KOOPJMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEeHUE NPAMON.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatsl Touek
nepeceueHus
OKPY>KHOCTHU U
IPSAMOM.

Meton koopArHAT
MIPU PEIICHUN
re€OMETPUUYECKUX
3a/1a4, TPAKTUYECKUX
3a1a4y

OcBauBaTh NOHATHE TPSIMOYTOJIBHONM CUCTEMBI
KOOPAMHAT, IEKaPTOBBIX KOOPAUHAT TOYKH.

BrIBOAMTB ypaBHEHUE IIPSAMON U OKPYKHOCTH. Belaeasite
ITOJIHBIA KBAJpaT JJIsl HAXOKICHMS LIEHTpa U pajnyca
OKPY>HOCTH I10 €€ YPaBHEHHUIO.

Pemiathb 3a1a4M Ha HAXO0XKIEHUE TOUEK NIEPECEUECHUS
OPSAMBIX U OKPYKHOCTEN C MOMOLIBIO METO/1a KOOPJIUHAT.
Hcnoab30BaTh CBOKCTBA yTIIOBOTO KO3 DUITUEHTA MPSIMOM
IIPU PELIEHUH 3a/1a4, ISl ONPENEIICHUS PACIIOIOKEHNS
IIPSMOM.

IIpMeHsATh KOOPAUHATHI P PEIIEHUHA T€OMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4, JJIs1 TOCTPOEHUsI MAaTEMAaTHYECKUX
MoOJIeNIel pealibHbIX 3a/1a4 («METO KOOPIUHATY).
IHoab30BaTbCs1 1151 IOCTPOEHUS U UCCIIEIOBAHUIM

UG POBBIMH peCypcamu.

3HAKOMMTBLCH ¢ HCTOPHMEN Pa3BUTHS T€OMETPUU
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JniHa OKPY>KHOCTH U
IJI0IIab KpyTa.
Brruncienue mioiagei

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucao nt. Jlauna
OKPY>KHOCTH, AyTH
OKPYKHOCTH.
Pannannas mepa
yra.

[Lnomans kpyra,
CEeKTOpa, CETMEHTA

®opMyJIMPOBATH ONPEIEICHUE TPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh MX AJIEMEHTHI.
ITosb30BaTBLCSI TOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C MIOMOILIBIO NTPaBUIIBHBIX MHOTOYT'OJIbHUKOB, ONpeAe/siTh
YUCJIO T, JJIMHY IyTU U PAJHAHHYIO MEpY YIJIa.
IIpoBoauTH NEepexo OT pajiuaHHONW MEpHI yIia

K I'pagyCHOM U Ha00OpOT.

OnpepensiTh 1onaap Kpyra.

BeiBoauts ¢opMyJibl (B rpagyCHOM U paguaHHON Mepe)
JUTSL ITUH YT, IJIOIAJEH CEKTOPOB U CErMEHTOB.
Boruncasars mwiomany Guryp, BKIIOYAIOLIUX 3J1€MEHTHI
OKPY>KHOCTHU (KpyTa).

Haxoaurs miomany B 3aa4ax peajibHON KU3HU

I[BI/I}KCHI/IH IIJIOCKOCTH

[loHATHE O NBUKEHUU
IIJIOCKOCTH.
[TapannenbHbIN
IIEPEHOC, TOBOPOT
[Ipumenenue

IIPU PELICHUM 3a]1a4

Pa30upaTs npumepsl, WUTFOCTPUPYIOIIHAE TOHATHS
JIBUKEHUS.

®opMyIMPOBaTh ONPEIEIICHNS apAJIIEIIBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH X CBOWCTBA,
HAXOAUTH HETIOJBUKHBIE TOUKH.

HaxoauTthb 1IEHTPBI U OCH CUMMETPHUH TTPOoCTeUImIX Quryp.
IIpuMeHATH napajuIenbHbIA IEPEHOC U CUMMETPUIO IIPH
peIlIeHUN TeOMETPUYECKUX 3a/1au (pa30upaTh MPUMEpHI).
Hcnoab3oBaTh 11 NOCTPOEHUS U UCCIIENOBAHUN
U(PPOBBIE pECYPCHI

[ToBTOpeHue, 0600IICHHE,

CUCTEMATH3aUs 3HAHUU

[ToBTOpEHME
OCHOBHBIX MTOHATHUU U

OnepupoBath NOHATHSAIMHU: (UTYypa, TOUKA, IpsIMAas, yrod,
MHOTOYTOJIbHHUK, pABHOOEIPEHHBII 1 pABHOCTOPOHHUI
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METOJI0B KypCcOB 7-9
KJIaCCOB, 0000IIeHNE
U CHCTeMaTU3alus
3HaHUM.
[Ipocrenmme
r€OMETPUYECKHUE
burypsr u ux
cBoucTBa. M3mepenue
F€OMETPUYECKUX
BEJINYHMH.
TpeyroJbHUKH.
[TapamnenbHbie 1
NEepPHEHIUKYIISPHBIC
IpsIMBIE.
OKpY»HOCTb U KpPYT.
['eomeTprueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brincanusie u
ONMCaHHbIC
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas n
OKPYKHOCTb.
YeTpIpEXyTrOJIbHUKMY.
Brincanusie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIA TPEYTOJIBHUK, MEIMaHa,
OucceKkTpHca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIOrPaMM,
pPOMO, PSIMOYTOJIHUK, KBaJpaT, TpareLuus; OKpy>KHOCTb,
KacaTeJIbHasl; PaBEHCTBO U nogobue Gpuryp,
TPEYTOJIbHUKOB; MapauIeIbHOCTD U NEPIECHANKYJIIIPHOCTD
IPSAMBIX, YTOJI MEXIY NPAMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U NPSIMOM; JUINHA, PACCTOSHUE, BEJIUYMHA yTJIa,
1011 /1b, IEPUMETD.

Hcnoab3oBath (popMyJIbl: IEPUMETPA U TUIOLIATN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAIN KpyTa,
00BbEMa MPSAMOYTOJIBHOTO MapaljiesIeuIea.
OnepupoBath NOHATHAMM: IIPSIMOYTOJIbHASA CUCTEMA
KOOPAMHAT, BEKTOP; MCMOJIb30BATh 3TH MOHATHUSA IS
IIPEICTABIICHUS JaHHBIX U PELICHUs 3a7a4, B TOM YHCIIE

U3 APYrux y4eOHBIX NPEIMETOB.

PemaTs 3a1a4M Ha NIOBTOPEHUE OCHOBHBIX IOHSTH,
WUTIOCTPALIAIO CBSI3E€M MEXKly Pa3JIMYHBIMM YaCTAMHM Kypca.
Bei0upatb MeToa U1l pelieHus 3a/1a4yu.

Pemiats 3a1a4um U3 MOBCETHEBHOW )KU3HU
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U OTIMCaHHbIE
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u
Hayasa
TPUTOHOMETPUHU.
Pemenne o6mux
TPEYTOJBLHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[TpeoOpazoBanus
MIJIOCKOCTH.
JBmxenus. [TogoOue.
CummeTpus.
[Lnomane.
Brruncnenne
mrotaaei. [momamu
noA00HBIX GUTyp.
JlekapToBbI
KOOpJIMHATHI HA
IJIOCKOCTH.

BekTopsr

Ha TUTOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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OEJAEPAJIBHASA PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MMOACHUTEJIBHAA 3AITMCKA

B coBpemenHOM 1M(POBOM MUPE BEPOSATHOCTb U CTATHUCTHKA MPHOOPETAIOT BCE
OO0JIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHSI MPAKTHUECKUX MPUI0KEHUH, TaK U X POIIH
B 0o0Opa3oBaHHMH, HEOOXOIMMOM KaXKIOMY ueloBeKy. BospacTtaer uucio mpodeccwii,
IpyU OBJAJCHHH KOTOPBIMH Tpelyercss Xopornas 0a3oBasi TOATOTOBKAa B 0OJIACTH
BEPOSATHOCTU M CTATUCTHKH, TaKas MOJArOTOBKA BayKHA JIJIs TPOJOJIKEHHSI 00pa30BaHUs U
JUI yCTIEIIHON MPo(ecCHOHANBHON Kapbephl.

Kaxp1ii 4yenoBeKk MOCTOSTHHO MMPUHUMAET PEIICHUsT Ha OCHOBE MMEIOIIUXCS Yy HETO
JTaHHBIX. A 171 OOOCHOBAaHHOTO TIPUHSTHS PEIICHHS B YCIOBUSX HEIOCTAaTKa WITU
n30bITka HHGOPMAIMU HEOOXOJUMO B TOM YHCJIE XOPOIIo CHOPMUPOBAHHOE
BEPOSTHOCTHOE Y CTATHCTUYECKOE MBIIIJICHHE.

MMeHHO TI03TOMY OCTPO BCTajia HEOOXOAMMOCTH CPOPMUPOBATH y OOYUAIOIITXCS
(YHKIMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KadyecTBE HEOThEMJIEMOU
COCTaBJISIONICH YMEHHE BOCIPHHMMATH W KPUTHYECKH aHAJIM3UPOBATH MH(POPMAIIHIO,
NPECTABICHHYIO B Pa3IMYHBIX (OopMax, MOHMUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
peaNbHBIX TMPOLIECCOB U 3aBHUCUMOCTEH, MPOU3BOJUTH IMPOCTEHIINE BEPOSATHOCTHBIC
pPacU€Thl.

3HAaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMM NpPUHLMIAMHU cOOpa, aHaiu3a u
NPEJCTaBICHUS JaHHBIX W3 Pa3lUYHbIX cdep JKU3HH OO0INecTBa M TrocyAapcTBa
npuodm@aer oO0ydamuxcsi K OOLIECTBEHHBIM HHTepecaMm. HM3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3aluu Tmepedopa W MoACYETa dYHCIa
BapMaHTOB, B TOM YHUCJIE B MPHUKJIAJHBIX 3a/JayaX. 3HAKOMCTBO C OCHOBAaMHU TEOpUHU
rpadoB co3maér MaremMaTHUecKwii (QyHAaAMEHT [Isi (OPMHUPOBAHUS KOMIIETCHIIUN
B obOnactu mHpOpMATUKN W THQPPOBBIX TexHONOTHUH. [IpM M3ydeHMH CTATUCTHKU U
BEPOSATHOCTH OO0OTAIAIOTCS TPEICTaBICHUS OO0YYalOIIUXCsI O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJaX ero MccienoBaHusi, (GOpMUPYETCs MOHMMAHHUE POJIM CTATUCTHKH KaK
UCTOYHUKA COLMAIbHO 3HAYMMOW WHGOpPMAlMM W  3aKJIaJbIBAIOTCS  OCHOBEI
BEPOATHOCTHOTO MBIIIUICHUSI.

B cooTBeTcTBUM C JaHHBIMH LIETISIMH B CTPYKTYype IpPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTB M CTAaTHCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUS BBIAECICHBI CIEAYIONINE
colepkarenbHO-MeToanueckue JuHuu: «lIpeacTaBieHue NaHHBIX W OIMUCATeNbHas
CTaTUCTHKA», «BeposTHOCTHY, «DIEeMEHTh KOMOMHATOPHKN», «BBeneHune B Teopuio
rpadoBy.

Conmepxanne nuHuu «lIpencraBieHue TaHHBIX W OMHUCATENbHAS CTATUCTUKA»
CIIyKUT OCHOBOH Jy1si (POPMUPOBAHUSI HABBIKOB pa0OTHI ¢ MH(POpMAIME: OT YTCHUS U
UHTEepIpeTanun uHOpMalMK, NPEACTaBIeHHOW B TalnMIax, Ha JAMarpaMMax u
rpadukax, 10 cOopa, MpENCTaBICHHs W aHaIMW3a JaHHBIX C MCIOJIb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEJHUX M pacceuBaHus. PaboTas ¢ naHHBIMH,
oOydJarormuecs y4aTcsli CUYWTHIBAaTh ¥ HHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MbILIUISThH HaJl PaKTOpaMH,
BBI3BIBAIOIIMMHM HM3MEHUMBOCTb, U OLIEHUBATh HUX BIHMSHUE Ha paccMaTpuBaeMble
BEJIMYMHBI U MPOLIECCHI.

NHTyuTHBHOE MpEACTaBIECHUE O CIy4ailHOM W3MEHUYMBOCTH, WCCIEI0BaHUE
3aKOHOMEPHOCTEW W TEHJICHIMN CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM I M3y4YECHUS
TEOpUHU BepOsITHOCTEH. bolibllioe 3HaueHne UMEIOT MPAKTUYECKHUE 3aaHusl, B YaCTHOCTU
OTBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MPaBAOINOA00MUS CIIy4ailHOTO COOBITHSI.
[Tpu n3yuenun yueGHOro Kypca oO0ydaromuecs: 3HaKOMSITCS C MPOCTEHIIINMHA METOJaMHU
BBIYKCIICHHSI BEPOSTHOCTEM B CIIy4ailHBIX JKCIEPUMEHTAX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, MO3BOJIIOIIMMH CTaBUTh U
pemaTth 6osee ClIoXHBIE 3a1a4i. B yueOHbIN Kypc BXOAST HauajbHbIE MPEICTaBICHUS
0 CIIy4YailHbIX BEJIMUMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaIOUIUXCS
C MHOXECTBAaMH M OCHOBHBIMHU OIl€palUsIMU HaJ MHOXKECTBAMH, PacCMaTpUBAOTCS
OpUMEpPbl NPUMEHEHHsS Uil pPEeLIeHUs 3a]ad, a TakK€ MCIOJb30BaHUSA B JPYrHX
MaTEeMaTUYECKHUX Kypcax U YU4eOHBIX MpeIMeTax.

B 7-9 knaccax uzy4aetcs yueOHbIN Kypc «BeposiTHOCTh M CTATUCTHKAY, B KOTOPBIH
BXomAT paszgensl: «lIpencraBmeHue JaHHBIX M ONMCAaTelIbHAas  CTaTHCTHKA,
«BeposaTHOCTEY, «DIIeMEHTH KOMOMHATOPUKWNY, «BBeeHne B TeOputo rpadoBy.

OO6miee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsi M3y4eHUs] Y4YeOHOro Kypca
«BeposTHOCTh U cTaTucTukay, — 102 yaca: B 7 knacce - 34 yaca (1 yac B Heneno),
B 8 kiacce — 34 ygaca (1 yac B Heneno), B 9 kiacce — 34 daca (1 yac B HEIeI0).

COJEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBnenue naHHBIX B BUJE TaOJUI, AuarpamMm, rpadukoB. 3amnojHEHUE
TaOJIUIl, YTEHUE U MOCTPOCHUE AHarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenue rpadukoB peaibHbIX mpolieccoB. M3BieueHue MHPOpMalUM U3 AUATPAMM U
TaOJIMIL, UCTIONB30BAHUE U MHTEPIIPETAIUS JAHHBIX.

OnucaTtenbHasi CTAaTUCTUKA: CpelHee apu(pMETHYecKoe, MeauaHa, pa3Max,
HauOoJbIIee U HAUMEHbIIIee 3HaYeHus1 Ha0opa YMCIIOBBIX JaHHBIX. [[puMepsl citydaitHON
U3MEHYUBOCTH.

CrnyuaiiHbll SKCTIEPUMEHT (OMBIT) U CiIydailHOE coObITHE. BeposTHOCTh 1 yacToTa.
Ponb ManoBeposITHBIX U MPAKTHYECKHU TOCTOBEPHBIX COOBITUI B MIPUPOE U B OOIIECTBE.
MoHeTta 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedpo. Ctenens BepmuHbl. Yncino pédep u cymMMapHasi CTETICHb
BepuuH. [Ipeacrasnenue o cesznoctu rpada. Lemu u uukiel. [lyti B rpadax. O0xox
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rpada (siinepoB myTh). [IpencraBienne o6 opueHTHpoBaHHOM rpade. Pemenue 3amau
C TIOMOIIIBIO TpadoB.

8 KUIIACC

[TpencraBieHue naHHBIX B BUJE TaONIULl, AMArpaMMm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOKeCTBO. Onepaluy HaJl MHOKECTBaAMU:
o0ObeMHEHUE, IepeceyeHne, nononHeHue. CBOHCTBA omepaunuidi HaJl MHOKECTBAMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPEACIUTENBHOE, BKIIIOUeHUA. Vcnonp3oBanue
rpau4eckoro MpPEJICTaBICHUS MHOXXECTB JJi ONHMCAHUSA pPEabHBIX IPOLIECCOB U
SIBJICHUH, TIPU PEIICHUM 3a]1a4.

N3mepeHne paccemBaHMs JaHHBIX. Jlucrepcuss M CTaHIAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OpOB. /lnarpamma paccenBaHuUsl.

DneMeHTapHbIe COOBITUS ciiydaiiHOro ombiTa. CiyuaiiHeie coObiTus. BepostHocTr
coObiTuii. OMBITEI C PAaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITUSIMHU. Cy4yailHbIN
BbIOOp. CBsI3p MEXIy MAaJOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMH COOBITUAMU
B IIPUPO/JIE, OOILIECTBE U HAYKE.

HepeBo. CBOWCTBa IEPEBBEB: €IUHCTBEHHOCTH ITyTH, CYILIECTBOBAHUE BUCSYEU
BEPILIUHBI, CBA3b MEXJY UYMCIOM BEpIIMH U yucioMm pédep. IlpaBuno ymHOXKEHHS.
Pemenne 3amay ¢ moMorisio rpados.

IIpoTuBomonoxupie coObITHs. Jlnarpamma Dinepa. O0beAMHEHNE U TIEPECCUCHUE
coObiTuii. HecoBmecTHbie coObiTHs. DOpMysia CIOKEHHS BEPOATHOCTEW. Y CIOBHAas
BepoATHOCTh. [lpaBuno ymHoxenus. HesaBucumbie coObiTus. [IpencraBnenue
DKCIIEpUMEHTAa B BHJE JcpeBa. PelleHne 3amady Ha HaXO0XKACHHE BEPOSTHOCTEU
C IOMOIIBIO JIEpEBA CAYyYANMHOT0 IKCIIEPUMEHTA, AUarpamm Jiliepa.

9 KITIACC

[IpencraBnenue AaHHBIX B BUAE TaOJHI], IUarpaMM, rpadukoB, MHTEpIpETALUS
naHHbIX. UTeHHe u nocTpoeHue Tabull, AuarpamMmm, rpa@uKkoB M0 peanbHbIM JAHHBIM.

IlepecranoBku u (akrtopuan. CodeTaHus M UYUCIO COYETaHUU. TpeyrosbHUK
[Tackans. Pemenue 3aia4 ¢ UCIIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckass BepoATHOCTb. Ciy4ailHbIi BBIOOp TOYKM U3  (UTYpPBI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JYT'M OKPYKHOCTH.

UcnbiTanne. Ycnex um Heynaya. Cepusi ucnbiTaHuid a0 nepBoro ycnexa. Cepus
ucnbiTanuil bepuymu. BepositHocTi coObITHI B cepun ucnbiTaHuil bepHym.

CrnyvaiiHas BeJIMYMHA W pacOpelesieHue BeposiTHocTed. MareMatuyeckoe
oXxuaanue u nucnepeus. [IpuMepbl MaTeMaTHYECKOro OKUAAHUSA KaK TEOPETHYECKOTO
CPEAHETO 3HAYEHHUs BEJIMYMHBI. MaTeMaTndeckoe OXKUIAaHUE U AUCHEPCHUS CIIy4anHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUI bepHyum».

[TonsiTre o 3akoHe OonblIUX yKcen. M3MepeHue BEposITHOCTEN ¢ TOMOLIbIO YaCTOT.
Ponb 1 3HaueHue 3aKkoHa OOJBIINX YHCEI B MPUPOAE U OOIIECTRE.
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INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHSI MPOTrpaMMbl y4yeOHOro Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yutarh uHOpMaLMIO, TPEACTABICHHYIO B Tabmuuax, Ha JuarpaMmax,
MIPEICTABIISITH JaHHBIC B BUJIE TAOUII, CTPOUTH TUArpaMMbI (CTOJIOMKOBBIC (CTOJIOYATHIC)
U KPYTOBBIE) [0 MAaCCUBaM 3HAUECHHM.

OnuceiBaTh U MHTEPIPETUPOBATH peajbHbIE YHUCIOBBIE JTAHHBIE, MPEICTABICHHBIC
B Ta0JIMIIaX, HA TUarpaMmax, rpadukax.

Hcmonp30BaTh 7151 OMMCAHKS JTAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTHKU: CPEIHEE
apudmeTrueckoe, MeMaHa, HauboJbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max.

NmeTs npeacTaBiaeHue 0 CIy4yaliHOM M3MEHYMBOCTH Ha MpUMeEpax 1eH, (PU3nYecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJCTABICHUE O CTATHCTHYECKOU
YCTOWYUBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHSI MPOTPaMMbl y4yeOHOro Kypca K KOHILY
oOyudeHus B 8 kjacce:

W3Bnekath ¥ mpeoOpa3oBbIBaTh HH(DOPMAIIKIO, IPEACTABICHHYIO B BUIC TaOJIHII,
auarpamm, rpaHKoB, MPEACTaBIATh JaHHbIC B BUJC TaOMII, TUarpaMM, rpaduKoB.

OnuchIBaTh TaHHBIE C IIOMOIIBIO CTATUCTUYECKUX OKA3aTeNICH: CPEIHNUX 3HAYCHHUI
U Mep paccenBaHus (pa3Max, JUCIICPCHS U CTAaHIAPTHOE OTKIOHCHHE).

Haxoaute 4acTOTBI YHCIOBBIX 3HAYEHWH M 4YaCTOTHI COOBITHI, B TOM 4YHCIIE
10 pe3yJibTaTaM M3MEPEHUI ¥ HAOJIIOICHHIA.

HaxoauTh BepOSTHOCTH CAy4YaWHBIX COOBITHI B OIBITAX, 3Has BEPOSTHOCTHU
9JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIMBITAX C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMHU
COOBITHUSIMH.

Hcnonp3oBaTh Trpauueckre MOJCTH: JIEPEBO CIYyYaWHOrO 3KCICPUMEHTA,
JauarpamMmbl DWjiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHITHSIMH: MHOKECTBO, IOJAMHOYKECTBO, BBIOJIHATH OIEPaLMH
HaJl MHOXKECTBaMH: OOBEIUHCHHE, TIEPEeCeUCHUE, TOTIOJHCHHE, TICPEYHCIIATh dJICMEHTHI
MHOKECTB, IIPUMEHSATH CBOWCTBA MHOXECTB.

Hcnonp3oBaTh rpaduyueckoe IpeaCcTaBIEHHEe MHOXECTB M CBSI3ed MEKIYy HUMH
JUIS. OIMCAHHUS IMPOIECCOB W SBICHHM, B TOM YHCJC MPU PEIICHUU 3aaad U3 JPYTUX
y4eOHBIX MMPEAMETOB M KypPCOB.

[IpeameTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHITY
oOydeHus B 9 kJjacce:

N3Bnekath u mpeoOpa3oBbIBaTh HWH(POPMAIHIO, MPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHIE TaOIWI, AUarpamm, TpaduKoB, MPEICTaBIATh ITaHHBIE B BHUJIEC
Ta0JIuIl, JUarpamMmm, rpauKoB.
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Pemate  3amauM  OpraHM30BaHHBIM ~ MEpPeOOpPOM  BApUAHTOB, a  TaKkKe
C UCTOJIb30BAaHNEM KOMOMHATOPHBIX MIPABUI U METOOB.

Hcnonb30BaTh onucateNbHbIE XapaKTEPUCTUKU JIJI1 MACCUBOB YHMCJIOBBIX JTAHHBIX,
B TOM YHCJIE CPEIHUE 3HAYEHHUS U MEPBI PACCEUBAHUS.

HaxonuTe 4acToThl 3HAYEHUH W YACTOTHI COOBITHSA, B TOM YHCIE IOJIb3YACH
pe3yJibTaTaMy MPOBEAEHHBIX U3MEPEHUN 1 HAOJII0ICHUA.

HaxomuTs BEpOSTHOCTH CIIy4ailHBIX COOBITUH B M3YUYEHHBIX OIBITaX, B TOM YHCIIC
B ONBITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHUSAX HCIBITAHUM
JI0 TIEPBOTO yCII€Xa, B CEPUSAX UCIBITAaHUN bepHyIm.

HNmets nipencTaBieHne 0 CIIy4YanHOW BEJUYUHE U O PACIIPEICTIEHUN BEPOSITHOCTEM.

Nmerp mpenctaBieHre O 3aKOHE OOJNBIIMX YHCET Kak O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4ailHON H3MEHYMBOCTH U O DPOJHM 3aKOHA OONBIINX YHUCEIN
B IPUPOJIE U OOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KoauuectBo OcHoOBHOE cofiepKaHue OcHOBHBIE BU/IbI ACSITEIILHOCTH 00yYarOIIXCsl
(Tempbl) Kypca 4acoB
[IpencraBieHue JaHHBIX 7 [IpencraBienre JaHHBIX OcBauBaTh cIOCO0OBI IPEICTABICHHUS

B Tabimuax. [Ipaktuueckue
BBIYMCIICHHUS 110 TaOJIMYHBIM
JnaHHBIM. V3BNedenue u
UHTEpIpeTaIs TaOJIMYHBIX
naHHbIX. [TpakTuueckas
pabota «Tabmutis.
I'paduueckoe
MIPEICTABJICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOYATHIX)
nrarpamm. Urenue u
OCTPOEHUE IUATrPaMM.
[Tpumeps! nemorpaduueckux
JTUarpaMm.

[IpakTryeckas pabora
«JlnarpaMmbD»

CTATUCTUYECKUX JIAaHHBIX U YUCIOBBIX MACCUBOB

C TIOMOIIBIO TaOJIUIL U TUArPAMM C UCTIOJIb30BAHUEM
aKTyaJIbHbIX U BaXXHBIX TAHHBIX (IeMorpaduueckue
JaHHBIE, MPOU3BOICTBO MTPOMBIIICHHON U
CEJIbCKOXO03MCTBEHHON MPOYyKIIUU, 00I1IECTBEHHbIE
Y MIPUPOJIHBIC SBJICHHUS).

N3yuaTs MeTOABI pabOTHI C TAOTUYHBIMU U
rpaguIeCKUMU TIPEICTABICHUSIMU JaHHBIX

C TIOMOIIEI0 MU(PPOBBIX PECYPCOB B XOJI€
NPaKTUYECKUX padboT

OmnucarenbHas CTaTUCTHUKA

Yucnossie HaOops1. CpenHee
apudmMeTuIecKoe.
Menuana yrcioBoro Habopa.

OcBauBaTth NOHATHSA: YUCIOBON HAOOp, Mepa
LEHTPAJIIbHON TEHAEHLMH (Mepa LIEHTPa), B TOM YHUCJIE
cpeaHee apupMETHUECKOe, MEINaHA.
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Y CcTONUYNBOCTE MENAHBI.
[TpakTuueckas pabota
«CpenHue 3HaYEHUs.
Haubonrblliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO HAabopa.

Pa3max

OnuceIBaTh CTATHCTUYECKUE TAHHBIE C IOMOLIBIO
cpeaHero apupMeTHIEeCKOro 1 MeAuanbl. Pemars
3a/1a4u.

H3y4yath cBOMCTBA CPETHUX, B TOM YHUCIIE

C TIOMOIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX paboT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHHUs YUCIOBOIO MAacCHUBA, pa3Max.

Pematp 3aga4yu Ha BeIOOp criocoba onucaHus
JAQHHBIX B COOTBETCTBUU C NIPUPOJON JaHHBIX U
LEJIIMU UCCIIEN0BaHUSA

CnyuaiiHasi UBMEHYHBOCTD

Crnyuaiinasi U3MEHYUBOCTb
(mpumepsl). YacTtoTta
3HAYEHUI B MacCHBE
naHHbIX. [ pynnupoBka.
['ucrtorpammel.
[IpakTryeckas pabora
«CnyyaitHasi U3BMEHUYHUBOCTDY

OcBauBaTh NOHATHS: YaCTOTa 3HAUCHUI B MacCCHBE
JAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOTPAMMA.
CrpouTh 1 AaHAJIU3MPOBATH TMCTOTPAMMBI,
noA0MPATh NOAXOSIIUHN IAar TPYHIUPOBKH.
OcBauBath rpaduuecKye NpeaCcTaBICHUS Pa3HbIX
BUJIOB CIIy4YallHOM U3MEHUYUBOCTH, B TOM YHCIIE

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJ1¢
MPaKTUYECKON PabOTHI

Beenenne B Teopuro rpadon

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3a1auu

¢ momorsto rpada. CreneHnb
(BaJIEHTHOCTb) BEPUINHBI.
Yucno pédep u cymmapHas
cTeneHb BepiuH. Llens u

OcBauBaTthb nousitusi: rpad, Bepmmuna rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIMHBI), 1IETTh U
11170:9)

OcBauBaTh NOHATHSA: TIYTh B rpade, 3UIepoB MyTh,
00xo rpada, OpueHTUPOBAHHBIHN Tpad.

PemaTh 3aga4u Ha MOMCK CyMMBI CTETIEHEW BEPILIUH
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k. [IyTs B rpade.
[IpencraBneHne 0 CBI3HOCTH
rpada. O6xox rpada
(2iJ1IepOB MY Th).
[IpencraBnenne

00 OPUEHTUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoja rpada, Ha TOUCK IMyTen

B OPMEHTUPOBAHHBIX Irpadax.

OcBauBath cnoco0bI MIPEACTABICHUS 3aa4 U3 Kypca
anredpbl, TEOMETPUH, TEOPUH BEPOSATHOCTEH, IPYTUX
PEeIMETOB C TOMOUIBIO IPaOB (KapThl, CXEMBI,
ANEKTPUYECKUE TenH, (yHKITNOHATBHBIE
COOTBETCTBUS) HA IPUMEPAX

BeposTHOCTh M yacToTa
CITy4aifHOTO COOBITHS

CrnyyaliHbIi OIIBIT U
CIIy4aitHOe COOBITHE.
BeposTHOCTh 1 yacToTa
coObrTusi. Poib
MaJIOBEPOSITHBIX U
NPaKTUYECKU JJOCTOBEPHBIX
COOBITHI B pUpOJIE U

B 00miecTBe. MoHeTa u
urpajgbHas KOCTh B TEOpUU
BEPOSATHOCTEMN.
[IpakTryeckas pabora
«YacToTa BEIIAZCHUS OpiIay

OcBauBaTh NOHATHSA: CITyYalHBIN OIBIT U
cllydaiiHO€ COOBITHE, MaJIOBEPOSITHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyath 3HaUNMOCTH MAJIOBEPOSATHBIX COOBITUI

B IIPUPO/IE U O0IIECTBE HA BAXKHBIX TPUMEpax
(aBapuH, HECUACTHBIE CTyYau, 3alUTa NEPCOHATBHON
uHopMalm, nepeaada JaHHbIX ).

M3y4ath poJib KIaCCUYECKUX BEPOSITHOCTHBIX
Mojienielt (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

HaouonaTh u U3y4aThb 4acTOTY COOBITHI B IPOCTHIX
HKCIIEPUMEHTAX, B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX
PECYPCOB, B XOJi€ MPAKTUUECKOU PabOTHhI

O06o061menue,
CUCTEMATH3aUs 3HAaHUU

[IpencraBneHue naHHBIX.
OmnucarenpHast CTaTUCTHKA.
BeposATHOCTB citygaliHOTO
COOBITHSA

IHoBTOPSATH H3yUYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUMU.

Pematsb 3agaum Ha IpeICTABICHUE U OMKUCAHUE
JAHHBIX C MOMOILbIO U3YUYEHHBIX XapaKTEPUCTHK.
OO0cy:k1aTh NpUMeEPDI CITyYaliHBIX COOBITUH,
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MaJIOBEPOSITHBIX U TPAKTUYECKU TOCTOBEPHBIX
CIIy4ailHBIX COOBITHH, UX POJIM B IPUPOJIE U KUZHU
YeJioBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KJIACC
HaumenoBanue pasznena |KosmdecTBo OCHOBHOE cofepKaHUe OCHOBHBIC BUJIBI JISATCILHOCTH 00YYarOIIIXCS
(Tempbl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpenacraBienne qaHHBIX. IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY

7 KJ1acca

OnucarenbHasi CTATUCTHKA.
CrnyyaiiHasi U3MEHYUBOCTb.

Cpennue uncioBoro Habopa.

Crnydaifapie COOBITHSI.
BeposiTHOCTH 1 4acTOTHI.
Kiraccnueckue monenn
TEOPUHU BEPOSTHOCTEH:
MOHETa U UrpalibHast KOCThb

3HaHUMU.

PemaTs 3aga4um Ha NPEICTABICHUE U OMMCAHUE
JAHHBIX C IOMOLIBIO U3YYEHHBIX XapaKTEPUCTHUK.
PemaTs 3aga4um Ha NpeaCTaBICHUE TPYIITUPOBAHHBIX
JAHHBIX Y ONMCAHUE CIIy4alHON N3MEHYHUBOCTH.
PemaTs 3agaum Ha onpeesieHHe YaCcTOThI
CIIy4allHBIX COOBITUI, 00CYKICHHE TPUMEPOB
CIIy4allHBIX COOBITHI, MAJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CITyYalHBIX COOBITHI, X
POJIM B IPUPOJE U )KU3HHU YEIIOBEKA

OnucarenbHasl CTaTUCTHUKA.
PacceuBanue JaHHBIX

Otkionenust. Jucnepcust
YHICJIOBOIO Habopa.
CrangapTHOE OTKJIIOHEHHUE
YHCJIOBOTO Habopa.
JlnarpaMmmbl paccerBaHus

OcBauBaThL NOHSTHSL: JUCIICPCHUS U CTaHJapPTHOC
OTKJIOHCHHUE, UCITIOJIB30BATh OTH XaPAKTCPUCTHKHU
AJIs1 OIIMCaHUs paCCCUBAHUA JaHHBIX.

BBII[BI/II‘ aTh THNOTE3bI 00 OTCYTCTBHUU WJIM HAJIUIHNH
CBs3M 110 JUuarpaMmam paCCCrBaHHs.

CTpOI/ITl: AuarpaMmbl paCCCUBAHUS 110 UMCIOIIINMCA
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MuoxecTBa

MHOKECTBO, MOAMHOKECTBO.
Onepanuu Hax
MHO>KECTBAMHU:
o0beIMHEHUE, TIepeceUcHue,
JIOTIOJTHEHHE.

CaolicTBa onepanuii

HaJl MHOKECTBAMHM:
MePEMECTUTENBHOE,
coueTaTeIbHOE,
pacrpeneauTenbHOE,
BKJIIOUCHHUS.

['paduueckoe
MPECTABIICHUE

MHOKECTB

OcBauBaTh MOHATHSA: MHOKECTBO, JIEMEHT
MHOECTBA, MOAMHOKECTBO.

BbINOJIHATH onepanuM HaJ MHOXKECTBAMMU:
oObeIMHEHNE, TIEPECEUEHUE, T0NOJIHEHHUE.
Hcnonb30BaTh CBOWCTBA: NIEPEMECTUTEIIBHOE,
COYETATENBHOE, PACTIPEACIIUTEIBHOE, BKIIFOUCHUSI.
Hcnoan3oBath rpaduyueckoe mpeacTaBIeHNe
MHOKECTB MPHU OMMCAHUU PEATBHBIX MTPOLIECCOB U
SBJICHUM, TIPU PELICHUU 33]a4 U3 APYTUX yUeOHBIX
MIPEIMETOB U KYPCOB

BeposATHOCTh Ciiy4aliHOTO
COOBITHS

DnemMeHTapHbIe COOBITHS.
Crnydaifapie COOBITHSI.
bnaronpusitcTBytomnme
AJIIEMEHTAPHBIE COOBITHA.
BeposiTHOCTH COOBITHIA.
OMnbITB ¢ PABHOBO3MOKHBIMU
AJIEeMEHTapPHBIMU COOBITHUSMH.
CrnyyaitHblii BEIOOD.
[Ipaktryeckas padbora
«OMBITHI

C PaBHOBO3MOHBIMH

OcBauBaTh NOHATHS: PJIEMEHTAPHOE COOBITHE,
CIy4aitHoe COOBITHE KaK COBOKYITHOCTh
0JIArONPUSATCTBYIOLIUX JIEMEHTAPHBIX COOBITHH,
PABHOBO3MOYHBIE 3JIEMEHTAPHBIE COOBITHSI.
PemiaTp 3a1aum Ha BEIYUCIIEHUE BEPOATHOCTEN
COOBITHH MO BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUIM
CIIy4ailHOTO OTIbITA.

PemaTp 3a1aum Ha BEIYUCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIC

C IIOMOIIBIO KOMITBIOTEPA.
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3JIeMEHTapHBIMU
COOBITHSIMUY

IIpoBoauTH U U3YYATh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU
(C MCTIOB30BAaHUEM MOHET, UTPAIBHBIX KOCTEH,
IPYyTUX Mojiefiel) B X0OJe MPAKTUYECKON paboThI

Brenenue B Teoputo rpadoB

HepeBo. CBolicTBa JiepeBa:
€AMHCTBEHHOCTh MYTH,
CyLIECTBOBAHUE BUCSUYECH
BEPILHHBI, CBA3b MEXKITY
YUCJIOM BEPIIVH U YUCIOM
p€6ep. IlpaBmino yMHOXKEHUS

OcBauBaTh NOHATHSA: IEPEBO Kak rpad 6e3 1ukIa,
BUCSYas BepUIMHA (JIUCT), BETBb JAEPeBa, MyTh

B JIEPEBE, TUAMETP JI€PEBA.

M3y4yath cBOMCTBA IepeBa: CyLIECTBOBAHUE BUCAUEH
BEPUIMHBI, €IMHCTBEHHOCTD ITyTHU MEXK/y IBYMsI
BEPLIMHAMM, CBSI3b MEXK/Y YHACIOM BEPIIVH U YHCIOM
pEdep.

Pemars 3a1a4u Ha MMOKUCK U NEPEYUCIICHUE ITYTEU

B JIepeBe, OMpeIeJIeHUEe YKClia BEPIINH WK pEGep

B JiepeBe, 00X0 OMHApHOTO AepeBa, B TOM YHUCIIE

C IPUMEHEHHUEM ITPAaBUJIa YMHOXKEHUS

CirygaitHbie COOBITHS

[TpoTuBoOIONOXKHOE COOBITHE.
Juarpamma Oitnepa.
OObenMHEHNE U TTIEPECEUCHHE
cobpiTuii. HecoBmecTHbIe
coObITus. Popmyna
CJIO)KCHUSI BEPOSITHOCTEH.
[IpaBri10 yMHOXEHUS
BEPOATHOCTEM. Y CIIOBHAS
BEpOATHOCTh. HezaBucumelie

OcBauBaTh NOHATHS: B3aNMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIepaIliy HaJl COOBITHSIMU, OOBEUHEHUE
repeceyeHre COOBITHH, TruarpaMma Diiepa
(Ditnepa— BenHa), COBMECTHBIE I HECOBMECTHBIC
COOBITHSI.

H3yuaTh TeopeMbl O BEPOSATHOCTH O0BEAMHECHUS
ABYX COOBITHI ((hOPMYIIBI CIIOKEHUS BEPOSITHOCTEM).
PemaTh 3aa4u, B TOM YHCIIe TEKCTOBBIE 3a/1a4l

Ha OTPEJICIICHNE BEPOSTHOCTEH OOBEAMHECHHS 1
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coowiTus. [IpencrarieHue
CJIy4aiHOT'O SKCIIEPUMEHTA
B BUJIC JIepeBa

nepeceyeHus: COObITUI C MOMOUIBIO YUCIOBOM
npsiMOii, Tuarpamm Disepa, GopMyIIbl CIOKEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUJIO YMHOXKEHUS
BEPOSITHOCTEM, YCIIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBbIC
COOBITHS JEPEBO CIIyYaHOTO OMBITA.

N3yuarthb cBoiicTBa (ONpeAeICHNUs) HE3aBUCUMBIX
COOBITHI.

Pemarts 3agaum Ha OonpeAEICHUE U UCTIOIb30BaHUE
HE3aBUCUMBIX COOBITHH.

Pemiath 3a71a4M Ha OUCK BEPOATHOCTEHN, B TOM
YHCJIE€ YCIOBHBIX, C UCIIOJIb30BaHUEM JIEPEBA
CJIy4alHOTO OIbITa

O00011eHME,
cHUCTEMaTH3AIUs 3HAHUN

[IpenacraBienne qaHHBIX.
OnucaTenbHasi CTATUCTUKA.
I'padni. BeposTHOCTH
CITy9aitHOTO COOBITHS.
DeMeHTbl KOMOMHATOPUKH

IToBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUMH.

PemaTh 3a1aum Ha NpeACTaBICHUE U OMTMCAHUE
JAHHBIX C MIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTh 3agauu ¢ npuMeHeHneM rpados.

PemiaTe 3a1aumn Ha HAXO0XK/IEHNUE BEPOSITHOCTH
CITy4alfHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OMBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMU.
PemiaTe 3a1aum Ha HAXOXKIEHUE BEPOSITHOCTEN
00BeIMHEHNS U TIEPECEUCHUS COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BaHUEM TpapuiecKux
MPEICTABICHUN U JIEpEBA CIIyHYaHOTO OIBITA.
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Pematsb 3agaum Ha niepeyucaeHre KOMOMHAIIUN
(4Mcia mepecTaHOBOK, YUCJIa COYETAHUMN ),

Ha HaxO0XXJICHUE BEPOSITHOCTEH COOBITHM C
MIPUMEHEHUEM KOMOUHATOPUKH, B TOM YHCIIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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9 KJIACC
HaumenoBanue paznena |KomnuectBo OcHOBHOE cojiepKaHue OCHOBHBIE BHJIBI ACSITEIEHOCTH O0YYarOIIHXCS
(Temnl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBnenue JaHHBIX. IMoBTOPATH U3yUEHHOE U BHICTPAUBATH CUCTEMY

& Kiacca

OnucarenpHas CTATUCTUKA.

Onepanuu HaT COOBITUSMH.

HezaBucuMocThs COOBITHI

3HAHUH.

PemiaTh 3a1auM Ha NpeCTABICHUE U ONMCAHUE
JIQaHHBIX.

Pematsb 3a1aun Ha HAXOKIAECHUE BEPOSITHOCTEN
00BbeIMHEHNS U TIEPECEUCHUS COOBITHIA, B TOM YHCIIE
HE3aBUCHUMBIX, C HCTIOJIb30BaHUEM TPaPUIECKUX
MPEJICTaBICHHI U JIEpEBA CIIy4YailHOTO OIIbITA.
Pemath 3a1a4um Ha niepeyncIeHUEe KOMOMHAITUN
(4nciia mepecTaHoBOK, YHUCIIa COYETAHUMN ),

Ha HaXxO0XKJICHHE BEPOSITHOCTEN COOBITHI

C IpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIC

C MCIOJIb30BaHUEM Tpeyroibuuka [lackamns

DNIeMEHThI KOMOMHATOPUKH

ITepecranoBku. dakropuall.

CoueraHus ¥ 4UCIO
coueraHuul. TpeyrojabHUK
[Tackans. IIpakTnueckas
pabora «Beruucnenue
BEPOSITHOCTEN

C UCIIOJIb30BAHUEM

OcBauBaThb NOHATHA: KOMOWHATOPHOE MIPABHUIIO
YMHOXEHHUsI, YIOPSAA0UEHHAs Mapa, Tpoiika 00BbEKTOB,
nepecTaHoBKa, (pakTopual yucia, COYeTaHue, YUCiIo
COYETaHUM, TpeyroiapHuK [lackamns.

PemaTs 3a7a44 Ha IEPEYUCIICHUE YIIOPSTOYEHHBIX
nap, TPOEK, IepEYHCIICHUE IEPECTAHOBOK

Y COYETAHUU DJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (QyHKITUH
AIEKTPOHHBIX TAOJIUID)

PemaTs 3a1a4u Ha IPUMEHEHHUE YUCIIA COUETAHUH

B anreOpe (COKpaméHHOe YMHOKEHUE, ONHOM
HproTona).

PemaTthb, npuMeHssi KOMOMHATOPHKY, 3a/1a4H

Ha BBIYHMCIIEHUE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TAOJIHIL B X0/1€ MPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTh

I'eomeTpuueckas
BEpOATHOCTD. Ciry4yaliHbIN
BBIOOP TOYKHU U3 HUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaTh NMOHATHE T€OMETPUUECKON BEPOSITHOCTH.
Pematsb 3a1aun Ha HAXOKIAECHUE BEPOSITHOCTEN

B OIBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPyTa, OTPE3Ka WA TyTU
OKPY>KHOCTH, YUCJIOBOTO MPOMEXKYTKA

Ucnertanus bepryium

Ucneitanne. Ycnex u
Heynada. Cepusi UCTIBITaHUM
110 TIEPBOTO ycrIexa.
UcnbiTanus bepuysm.
BepostHocTH cCOOBITHI

B CEpHU UCIIBITAHUI
bepnymu. [Ipaktrnueckas
paborta «VcnbiTanus
bepnymnm»

OcBanBaTh NOHATHS: UCIIBITAHUE, JIEMEHTAPHOE
coObITHE B UCTIBITAaHUU (YCIEX U HEeyJlaua), Cepus
UCIIBITAHU, HACTYIJIEHUE TIEPBOrO ycrexa
(Heynaum), cepust ucnbiTanuii bepuysmu.

Pemats 3a1aun Ha HAXOKIAECHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCTIBITAHUH 10 IEPBOTO yCIeXa,
B TOM YHCJIE C IPUMEHEHHEM (OPMYIIBI CYyMMBbI
r€OMETPUUYECKON MPOrPECCUMN.

Pematp 3a1a4M Ha HAXO0XKJICHUE BEPOSITHOCTEH
AJIEMEHTAPHBIX COOBITUN B CEPUM HUCTIBITAHUN
bepHyun, Ha HAXOXKAECHUE BEPOSITHOCTH
ONPENEIEHHOIO YMCIIA YCIIEXOB B CEPUU UCIIBITAHUMN
bepnymm.

HN3yuaTh B X0/1€e NPAKTHYECKOH PadoThl,
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B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUM UCIIBITAHUN
bepnymm

CnyyaiiHas BeJIMYMHA

CinyuaiiHasi BeIMYMHA U
pacrpeneieHue
BEPOSATHOCTEMN.
MaremaTn4eckoe 0OxKuIaHnue
Y IUCIIEPCUS CITyYalHOMN
BeJIMYnHBL. [Ipumepsl
MaTeMaTU4YECKOrO OKUIAHUS
KaK TEOPETUYECKOTO
CPEOHEr0 3HAYCHUS
BEJINYVHBI.

[TonsiTue o 3aKoHe OOMBIINX
yucel. 3mepenue
BEPOATHOCTEN C MOMOIIIBIO
yacToT. [[pumeHeHune 3akoHa
OOJBITINX YUCEN

OcBOUTH MOHATHA: CITydyaiiHas BEJIMYNHA, 3HAUYCHHE
CIIy4YalHOM BEJIMYMHBI, PACTIPEICIICHUE
BEPOATHOCTEM.

HN3y4yathb 1 00cyKaaTh IPUMEPHI JUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC
YEJIOBEKA, YUCIICHHOCTh HACEJICHUS, IPYTUE
V3MEHYMBbBIEC BEJIMUUHbBI, PACCMATPUBABLINECS

B KypC€ CTaTHUCTUKH), MOJICJIbHBIX CITyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHue MOHETBI, UTPAIBHON KOCTH, CO CIIy4YallHbIM
BBIOOPOM U T. I1.).

OcBauBaTh NOHATHUA: MATEMATUYECKOE OKUIAHUE
CIIy4aliHOW BEJIMYMHBI KAK TEOPETUYECKOE CPEHEE
3HA4YEHUE, JUCIIEPCUS CITyYAHOW BETUYMHBI KaK
aHAJIOT TUCTIEPCHH YMCIIOBOTO Habopa.

Pematpb 3a1a4M Ha BEIYMCIIEHUE MATEMATUYECKOTO
0XKHUJIAHUS Y TUCIIEPCUN TUCKPETHOM CIIy4YaliHOM
BEJIMYMHBI 110 33JJaHHOMY PaCIIPEICIICHUIO, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPEAMMU.

3HAKOMMTBLCHA C MATEMATUYECKUM OKUJIAHUEM U
JTUCIIEPCUEN HEKOTOPBIX PACIPEIEIICHHI, B TOM
YUCJIE pACIPEETEHUS CIIy4ailHOW BETUYUHBI «HHCIIO
YCIIEXOB» B CEPUM UCIBITaHUN bepHyiu.
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H3yuyaTh 9acTOTy COOBITHS B TTIOBTOPSFOIIUXCS
CJIy4YalHBIX OIbITAX KaK CIIyYalHYIO BEIUUYHHY.
3HAKOMUTBCA C 3aKOHOM OOJBIINX yucen (B popme
bepuynm): mpu G0JIBIITIOM YHCIIE OTBITOB YacTOTA
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemars 3a1aun Ha U3MEPEHUE BEPOSITHOCTEN

¢ mOMOIIbI0 YacToT. Q0CYyKIATH POJIb 3aKOHA
OOJBIIMX YUCEN B 000CHOBAaHUM YaCTOTHOI'O METOAA
U3MEPEHUS BEPOSTHOCTEM.

OO0cy:x1aTh 3aKOH OOJIBIINX YMCEN KaK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMUYMBOCTU B U3MEHUYHUBBIX
SIBJICHUSIX, POJTb 3aKOHA OOJIBIITUX YKCEI B IPUPOJIC U
B KW3HU YEJIOBEKA

O6006111eH1Ee, KOHTPOJIb 10 IIpencraBneHne JaHHBIX. IHoBTOPATH N3y4YEHHOE U BHICTPAUBATH CUCTEMY
OnucarenpHast CTaTUCTHKA. 3HAHUH.
BepositHOCTB CitydaitHOTO Pemars 3a1aun Ha IPEACTABICHUE U OTIUCAHUE
COOBITHS. DJIEMEHTHI JIQHHBIX.

koMOuHaropuku. Citydaiinple | PemaThb 3aga4m Ha HaX0XKJIEHUE BEPOSTHOCTEN
BEJIMYMHBI U pacrlpefeNieHus] | COOBITUM, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMH,
BEPOSATHOCTEN O0BEANHEHNUS U NIEPECEUCHHUS
COOBITHIA, BEIYUCTISATH BEPOSITHOCTH B OIBITAX

C CEpUsIMM CIIyYarHBIX UCIIBITAHUMN

OBLIEE KOJIMYECTBO 34
YACOB IIO ITPOIT PAMME
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