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OenepasibHas pabouass mporpamma Mo ydeOHOMy mnpeamery «Maremarukay
(Oa3oBbI ypoBEHB) (TpeaMeTHas oOnacTh «Martematuka v uHpopMaTHKa») (nanee
COOTBETCTBEHHO — MPOrpaMma Mo MaTeMaTUKe, MATEMATHKA) BKIIOYAET TMOSICHUTEIbHY O
3aMUCKY, COACPKAHUE OOYUEHHUS, TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHHUS MPOrPaMMBbI MO
MaTeMaTuKe, TEeMaTHYECKOE MJIAHUPOBAHMUE.

HOACHUTEJIBHAA 3AITNCKA

[Tporpamma mo maremaruke s oOydarommxcs 5-9 knaccoB paspaboTaHaHa
ocHope ®I'OC OOO. B mporpamme MmO MareMAaTHKE YYTCHBI WIAEHU W TMOJOXKECHUS
KoHuenmu pa3BuTsi MaTeMaTnyeckoro oopaszosanus B Poccuiickoit deneparmu.

[TpeaMeTomM MaTeMaTUKH SBISIOTCS (PyHAAMEHTAIBHBIE CTPYKTYPbl HAIETO MAPA —
OPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOUICHHS (OT MPOCTEHINUX,
YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OMBITE, JO JOCTATOYHO CIOMHBIX, HEOOXOIMMBIX
JUTS pa3BUTHS HAYYHBIX U NPUKIIAIHBIX UACH). MareMarnueckue 3Hanust 00€CIEeYNBarOT
NMOHUMAHUE TPUHLMUIIOB YCTPOMCTBA W MCHOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATAEC W HUHTEPIPETALUIO COLMAIBHON, JKOHOMHYECKON, MOJUTHYECKON
uH(pOpMaLMK, JAOT BO3MOKHOCTH BBIMOJHATH PACUETHI U COCTABIATH AJITOPUTMBL,
HAXOAWTh U TPUMEHSTH (POPMYJIbL, BIAIETh MPAKTUYCCKUMH TPUEMAMU FEOMETPUIYECCKUX
U3MEPEHUI M MOCTPOCHUM, YuTarh MHPOPMALMIO, TPEACTABICHHYIO B BUJIE TaOMuLL,
aarpaMM W TpaQuKOB, JKATh B YCJIOBHSIX HEONPEACTEHHOCTH M MOHMMATH
BEPOSTHOCTHBIN XapakTep CIy4YaiHbIX COOBITHIA.

Hzyuenne mareMaruku GOpMUPYET y OOYYAOIMMXCS MATEMATHUYECKANA CTHIIb
MBILICHAS], TPOSBIISIOMIMICI B ONPEACTIEHHBIX YMCTBEHHBIX HaBblkax. OOydarommecs
OCBAaMBAKOT TAKUE NPUEMBI M METOABI MBILUICHUSA, KaK HHAYKUHAS W JCIYyKLHS,
00001IEHHE U KOHKPETH3ALMS, AHAIA3 U CUHTE3, KIAcCU(PUKALMs U CHCTEMATU3alus,
abcTparupoBanue U aHaaorusl. OObEKTH MATEMATUUYECKUX YMO3AKIOUECHHIA, PaBUIa UX

KOHCTPYMPOBAHUS PACKPBIBAOT MEXAHU3M JIOTHYECKHX OCTPOCHUH, CIOCOOCTBYIOT

BBIPAOOTKE YMEHUS (POPMYIMPOBATh, 0OOCHOBBIBATEH U JOKA3BIBATH CY>KICHUS, TEM

CaMbIM Pa3BHBAKOT JIOTMYECKOE MBILUICHUE. M3yueHne MareMaTHKn 00€CIEeUnBaET
(OpMUPOBAHKE ANTOPUTMHAYECKOM KOMIOHEHTHI MBILICHUSI U BOCIIATAHUE YMEHHIA
NEHUCTBOBATh IO 3aJaHHBIM  QJTOPUTMAM, COBEPLUECHCTBOBATH M3BECTHBIE U
KOHCTPYMPOBAaTh HOBbIE. B mporiecce penieHns 3aa4 — 0CHOBOH yUeOHOM NEATENBHOCTH
HAa YPOKAaxX MAaTEMATHKH — PA3BUBAKOTCS TBOPUYECKAS U PUKIIAHAS CTOPOHBI MBILLIJICHUS.
OOyyeHre MaTeMaTHKE AAET BOZMOKHOCTh Pa3BUBATh Y 00yUYarOIMXCsl TOYHYIO,
pPalMOHAIBHYI0 W MH(QOPMATHBHYIO PE€Yb, YMEHHUE OTOMPATh HAMOOJEE MOAXOASIINE

A3BIKOBBIE, CHMBOJIMYECKHE, TPapUUECKue CPEACTBA IJIsl BEIPAKEHUS CYXKIACHHUNA U
HAIJISITHOTO X MPEACTABIICHHUSI.

[Ipn w3ydyeHWM MaTeMaTHMKW OCYLICCTBISECTCS OOIIEE 3HAKOMCTBO C METOJAMM
MO3HAHUS JIEHCTBUTEIILHOCTH, MPEACTABICHUSAMA O IPEAMETE U METOAAX MATEMATHKH,
WX OTJIMYMH OT METOJIOB APYTMX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
MPUMEHEHUS MATEMATUKY JUISl PEIICHUS HAYYHBIX W MPUKIIAIHBIX 3a1a4.
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[IpuopuTeTHBIMU LEAMU OOy4YEHUsI MaTeMarHke B 5—9 Kjaccax SIBISFOTCA:

(OpMUPOBAHKE LICHTPAIBHBIX MATEMATHYECKUX MOHITHHA (YMCIO, BEMUYUHA,
reoMerpuyeckas ¢urypa, NepeMeHHasi, BEPOSTHOCTb, (PYHKIMsS), OOECIECUMBAIOMINX
NPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMATHYECKOT0 00pa3oBaHus 00y YarOIIHAXCS;

NOJBEACHUE OOydYarIMXCsl Ha MAOCTYMHOM IS HHX YPOBHE K OCO3HAHWIO
B3aMMOCBSI3M MATEMATUKHA W OKPY>KAFOIIETO MUPa, MOHUMAHUE MATEMATHUKH KaK 4acTh
O0LIEH KyJIbTYPBI YETIOBEYECTBA,

Pa3BUTHE WHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOy4YaroImxcs,
NO3HABATEIIbHON aKTUBHOCTH, MCCIIEA0BATEILCKUX YMEHUH, KPUTHUYHOCTHA MBIIIJIEHHS,
MHTEPECA K U3YUCHHUIO MATEMATUKH,

(¢opmupoBaHue (PYHKUMOHATBHOW MAaTEMATHUYECKOH T'PAMOTHOCTH. YMEHMS
pacro3HaBaTh MPOSIBICHUS MATEMAaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM
B PEAIBbHBIX >KM3HCHHBIX CUTyalUsSX M NPH M3YYEHUM APYTUX YyUECOHBIX MPEIMETOB,
OPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMYyIMpoOBaTh HMX Ha SI3BIKE
MaTeMaTHKd M CO3JaBaTh MaTeMAaTHYeCKWE MOJEIH, NPUMEHITh OCBOCHHBIM
MaTeMaTHYECKAA ammapar s PEUICHHs MPAKTUKO-OPUEHTUPOBAHHBIX — 3a/ad,
WUHTEPIPETUPOBATH M OLICHUBATH MOy YCHHBIE PE3YJIBTATHI.

OCHOBHBIE JIMHUM COACPKAHMS TPOrPaMMBbl IO MaTeMaTHKE B 5—9 knmaccax: «Hucna
U BBIYMCICHUS», «Anredpa» («AreOpandeckue BBIPOKEHHUS», «YPABHCHHS U
HEPABEHCTBAY ), «DyHKIMWY, «I'eomeTpusy» («I'eoMeTpruueckrue GUrypbl U KX CBOMCTBAY,
«V3MepeHne TeOMETPUYECKUX BEIIMYMHY), «BeposSTHOCTh M crarucTtuka». JlaHHbIe
JMHUKA PA3BUBAKOTCA MApalIENbHO, K&KIas B COOTBETCTBUU ¢ COOCTBEHHOMN JIOTHKOIA,
OJIHAKO HE HE3ABHCUMO OJ[HA OT IPYIOi, a B TECHOM KOHTAKTE U B3aUMOJACHCTBHH.

CopaepxaHue MpOrpaMMbl MO MaTeMAaTUKeE, PaclpeAcsiEHHOE MO rojaMm O00ydYEHUs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLMITHAIBLHBIM
BonpocaM  oOydaromiyecss  oOpallaiuch  HEOJHOKPATHO,  4YTOOBl  OBJIAJICHUE
MAaTEMATHUYECKAMH TOHSATHUSIMA W HABBIKAMHW OCYLICCTBIISJIOCH MOCIEAOBATENIBHO W
NOCTYNAaTEeNbHO, € COOMIOJCHUEM TMPUHLUNA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKIIFOUAIMCh B OOIIYK) CHCTEMY MATEMAaTHYECKHX MPEACTABICHUN O00y4Yarommxcs,
pacupsist B yrayOmsis €€, 00pa3yst TPOUYHBIE MHOYKECTBEHHBIC CBS3H.

B cootBerctBUM ¢ ®I'OC OOO Maremaruka sSIBASETCS 00s3aTE/IbHBIM YUEOHBIM
OPEeIMETOM Ha YPOBHE OCHOBHOTO oOuiero odpasoBanus. B 5-9 knaccax maremaruka
TPAIULMOHHO U3YyYaeTCs B PaMKax CIEAYOIINX YYeOHBIX KYPCOB: B 5—0 Ki1accax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «AnreOpay (BKIIFOUYast 3JIEMEHTHI CTATUCTHKY U
Teopun BeposTHOCTEW) W «['eomerpusiy. IIporpammoil mo mareMaruke BBOAMTCS
CaMOCTOSITENIbHBINA yUeOHBINA Kypc «BEPOSTHOCTh M CTATUCTHKAY.

OOwee 4ncino 4acoB, PEKOMEHAOBAHHBIX UIsl M3YUYCHHs] MareMaTWKH (0a30BbId
YPOBEHb ) Ha YPOBHE OCHOBHOTO 001iero o0pa3oBanus, — 952 yaca: B 5 kiacce — 170
4acoB (5 4acoB B HEAECIIO), B 6 kiacce — 170 yacoB (5 yacoB B Heaenw), B 7 knacce —204
yaca (6 yacoB B HENENM0), B 8 kiacce — 204 yaca (6 yacoB B HEACIIO), B 9 kacce — 204
yaca (6 4acoB B HEJIEIIO).
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HHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMDBI
1HO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

H3yueHue MaTeMaTUK1 Ha yPOBHE OCHOBHOTO 001IEro 00pa3oBaHus HAMPABICHO HA
JOCTIKEHUE  OOYyYaIOLIMMUCS  JIMYHOCTHBIX, METANPEeIMETHBIX M  MPEAMETHBIX
00pazoBaTeNbHBIX PE3YJIbTATOB OCBOCHUS YUEOHOI 0 MPEAMETA.

JIMUYHOCTHBIE PE3VYJIBTATDBI

JInYHOCTHBIE  pe3yJbTaTbl  OCBOCHMS  MPOrPaMMBI MO  MAaTEMAaTHKE
XapaKTEPU3YHOTCH:

1) narpuoruveckoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpPECA K MPOLUIOMY M HACTOAIIEMY POCCHNCKON MATEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTWIKEHUSIM POCCUHCKAX MATEMATUKOB W POCCHICKOM
MaTEMATHYECKON IIKOJIBI, K WCIOJB30BAHUIO J3THUX HOCTH)KEHHWI B IPYIHUX HAyKax W
MPUKJIAJHBIX cepax;

2) rpa}aaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIOJTHEHHUIO 00SI3aHHOCTEN IPaXKAAHWHA U pealI3allii €ro npas,
OPEICTABICHAEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SBJICHHIA, TPOLUEAYP MPAKAAHCKOr0 00IECTBA (HATPUMED, BBIOOPHI, OMTPOCHI),
TOTOBHOCTBIO K OOCYXKIEHHIO ASTHYECKMX NPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
OPUMECHECHUEM JOCTMKCHHMIA HAYKW, OCO3HAHMEM BAXKHOCTH MOPATBHO-3THUYECKHUX
NPUHLHAIIOB B ICATEIBHOCTH YUEHOTO,

3) TpyAOBOE BOCIIUTAHUE:

VCTAHOBKOW HAa AKTUBHOE VyYacTHE B PEIICHUW MPAKTHYECKUX  3a1a4
MaTeMaTHYeCKOW  HAIMPABJICHHOCTH, OCO3HAHMEM  BAXKHOCTA  MaTEMATHYECKOIO
oOpa3oBaHMsl HAa TMPOTSHKEHUM BCEH SKU3HM /s YCIEHIHOW MPOdecCHOHAIBLHOM
JESATEIbBHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHWI, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHIMBHIYAJTBbHON TpackTopun OOpa30BaHWsT W >KU3HCHHBIX TUIAHOBC
YUETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIMTAHHUE:

CHOCOOHOCTBIO K SMOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJa4, PEUICHUNA, PacCy>KICHUH, YMEHHIO BHJETH
MATEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) HeHHOCTH HAYYHOT 0 MO3HAHHUS:

OpUEHTALMEN B ACITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEICTABIICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MNPUPOAbl M  OOINECTBA,
NOHMMAHWUEM MATEMATUYECKOW HAYKN KakK cepbl UETOBEUECKOM AEATENLHOCTH, STANOB
¢€ pasBUTUS M 3HAYMMOCTM IS PAa3BUTHS LMBWIA3ALMH, OBJAIACHUEM S3bIKOM
MAaTEMATUKU U MAaTEMATUYECKON KyJIbTYPOH KaK CPEACTBOM MO3HAHUS MUPA,
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OBJIAACHHUECM HpOCTGﬁIHHMH HABBIKAMHU UCCJICI0BATEIILCKOMN JACATCIIBHOCTH,

6) pusuyeckoe BocnuTaHue, (OPMHUPOBAHHE  KYJLTYPbl  310POBbSl H
IMOLMOHAIBHOIO 0JIArONOIY NS
TOTOBHOCTBIO TPUMEHSTh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS,
BEJICHUS 3J0POBOro 00pa3za >KM3HW (3J0pOBOE MUTaHUE, COATIAHCHUPOBAHHBINA PEKUAM
3aHATUH U OTABIXA, PETYISIpHAs (PU3NUECKAsI AaKTUBHOCTH ), CPOPMUPOBAHHOCTHEO HABBIKA
peduicKkcHH, TPU3HAHKMEM CBOETO MpaBa HAa OWIMOKY M TAaKOro >K€ MpaBa APYroro
YeIOBEKA,

7) 3K0J0rnYecKoe BOCIUTAHNE:

OpMEHTAlMEe Ha TPUMEHEHUE MATEMATHMUECKUX 3HAHWM JUIs pELICHMs 3a1auB
00JIaCTH COXPAHHOCTH OKPY KAIOIEH Cpe/ibl, MIaHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOKHBIX TIOCJICACTBMMA JJIsi OKpPY’>KAIOUICH CpEeAbl, OCO3HAHUEM TIJIOOATBHOTO
XapakTepa 3KOJOMMUECKUX MPOoOaeM U MyTel UX pelICHus;

8) apanTanus K N3MEHSIIOIUMCS YCJI0BUSIM COLMAJILHOI M PUPOAHOIi Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBHSIX HEOMPEACTEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUYECKYHO ACATEIBHOCTh, B TOM YHCIE yYMEHHE
YUUTBCSA Y APYTHUX JHOACH, TpUOOPETaTh B COBMECTHOW AEATEIBHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIMN U3 OMbITA IPYTHUX;

HEOOXOUMOCTHIO B (POPMUPOBAHMM HOBBIX 3HAHUI, B TOM YHCIE (HOPMYIHPOBATH
UJCH, TIOHATHS, TAMIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YUCIIEC PAHEE HE U3BECTHBIX,
0CO3HaBaTh NE(UIUTEI COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
Pa3BUTHE;

CIOCOOHOCTBI0 OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYALMIO KaK BbI30B, TPEOYIOIIMNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIEC PEILECHUS
W ICHCTBUS, (POPMYJTUPOBATH U OLEHUBATH PUCKHU U MOCIIECICTBUS, (POPMUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATDI

B pesynbrare 0CBOCHMS MPOrpaMMBI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBaHus y oOydatomerocss OyayT ¢c(opMUpPOBaHbl METANPEAMETHBIC PE3YJIbTATHI,
XapaKTePU3YIOIIMECS OBJAJCHUEM YHUBEPCATbHBIMUA TO3HABATECIILHBIMM JICHCTBUSMH,
VHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMM  ACHCTBUSIMM M YHHUBEPCAIBHBIMHU
PETYJIATUBHBIMH JCHCTBUSMHU.

Ilo3naBare/ibHbIe YHHBepcajibHbIe Y4eOHbIE AelCTBHS
ba3osble Joruyeckue AelcTBU:

BBISIBJISITh M XAPAKTEPHU30BATh CYIICCTBEHHbBIE MPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHATHHA, OTHOLICHWA MEXAY TMOHATHSAMH, (POPMYIMPOBATH ONPEACTCHUS
NOHSATUN, YCTAHABIIMBATH CYIICCTBCHHBIM NPH3HAK KiIacCH(PHUKALMN, OCHOBAHWS IS
0000LICHHS W CPABHEHMS, KPUTEPUH MPOBOJMMOTO aHAJIN34,

BOCIPUHUMATh, (POPMYJTMPOBATH U TPEOOPA30BBIBATE CYKACHHS: YTBEPAUTEIBHBIE
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Y OTPHULATEIBHBIE, €IMHUYHBIE, YACTHBIC H OOLIKE, YCIOBHBIC,

BBISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOPEUMSIB
(akTax, MOaHHBIX, HAOMIOJCHUSX M YTBEPKACHUSAX, Npeiaratb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTEN U TPOTHBOPEUNA;

JIENIATh BBIBOJIBI C HCITOJIB30BAHUEM 3aKOHOB JIOTUKH, NIEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYECHHN, YMO3aKIOYECHUH 110 aHATOTHH;

pa3duMpare 10Ka3areiabCTBA MATEMATUYECKUX YTBEPKACHWNA  (OPSAMBIE W OT
POTUBHOTO), IPOBOJANUTH CaMOCTOSITENIBHO HECIIOKHBIE J0Ka3aTenbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATh APTYMEHTALMIO, MPUBOJWTH NPHUMEPH W
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS,

BBIOMpaTh cnoco0 penieHus yU4eOHOH 3a1a4i (CPaBHUBATH HECKOJIBKO BAPUAHTOB
peleHus, BEIOMpaTh Haubosee NOIXOIAMMNA C YYETOM CAMOCTOSITETBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBbie Hcclien0BaTeIbCKUE TeiCTBHS:

UCMOJIb30BaTh BOMPOCHI KaK HMCCIECIOBATCIbCKMM MHCTPYMEHT TIO3HAHMS,
(dbopmMynupoBaTh BOMPOCH], (GUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSATEIBHO
yCTaHaBIIMBAaTh UCKOMOE W JaHHOE, (POPMHMPOBATh TMIOTE3Y, apTYMEHTHPOBATH CBOKO
MO3UIINI0, MHCHHUE,

MPOBOAMTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY HECTIOXKHBIN IKCIIEPUMEHT,
HEOOJIBIIOE UCCIICTOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN OOBEKTOB MEKTY COOOIA;

CaMOCTOSTENLHO  (POPMYJIMPOBATh OOOOIICHUST W BBIBOJBI MO PE3yJibTaraM
MPOBEAEHHOTO HAOMIOICHHUS, UCCIICOBAHUS, OIICHUBATh JOCTOBEPHOCTH TMOMYyUYEHHBIX
PE3YABTATOB, BEIBOJIOB U OOOOIICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIABUIaTh
MPENONIOKEHUS O €70 Pa3BUTHH B HOBBIX YCITOBHSX.

Padora ¢ unopmanmeii:

BBISIBJISITh ~ HENOCTATOYHOCTH M M30BITOYHOCTH ~ MH(POPMALMM,  JAHHBIX,
HEOOXOMMBIX JUISl PELICHMS 331a4H;

BBHIOMpATh,  AHAIM3UPOBATh,  CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHHUS,

BBIOMpaTh (OPMY MPEACTABIEHUS MHPOPMALMHN W HJUTFOCTPUPOBATH PEILIAEMBIC
3a/1a4M CXeMaMU, JuarpaMmMamMu, HHOHM rpagykoil 1 nX KOMOMHALUAMM,

OLICHMBATh HAAEKHOCTE MHPOPMALMK N0 KPATEPUAM, MPEUIOKEHHBIM YUUTEIEM
WIHA C(POPMYITHPOBAHHBIM CaMOCTOSATENBHO.

KomMMyHnkaTuBHBIC YHHBeEpCAJbHbIC y4eOHbIC AeiicTBHSA:

BOCIIPUHAMATE W (POPMYIUPOBATH CY)KACHHWS B COOTBETCTBUM C YCIIOBUSIMH W
LENAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOK) TOYKY 3PEHUS B YCTHBIX
Y MUCbMEHHBIX TEKCTAaX, AaBaTh MOSICHEHUS 110 X0y PEIICHUS 3a1a41, KOMMEHTHPOBATH
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NIOJTyYEHHBINA PE3YJIbTaT,

B XoAc OOCYKIEHWs 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIAcMOHl TEMBI,
npoOJIEMBI, PEMIAEMOM 3a1auM, BBICKA3BIBATh MJICH, HALICTICHHBIE HA MOWCK PELICHWS,
COIMOCTABJIATh CBOM CYXXICHHS C CYXACHHSIMH JPYTMX YYaCTHUKOB JIHAJOra,
OOHapy>KMBaTh Pa3IM4ME U CXOJCTBO MO3ULMH, B KOPPEKTHOH (opme GOpMYTMPOBATH
Pa3HOIIIACHs, CBOM BO3PAKEHUS,

NPEICTABIATh PE3YJIbTAThl PELICHHS 3a7a4d, SKCIEPUMEHTA, HWCCIEA0BaHUS,
NPOEKTa, CAMOCTOATENBHO BbIOMpaTh (HOpPMAT BBICTYIUICHUS C YYETOM  3ajJay
NPE3EHTALMA U OCOOCHHOCTEN ay IMTOPHH;

NOHMMATH U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHIMBU Ty aJIbHOU PabOTHI
IPH PELICHUN YUYECOHBIX MAaTEMATHYECCKHX 3a/a4,

OPUHUMATh [E€b COBMECTHOW JEATENIBHOCTH, IUIAHWPOBATH OPraHU3aluio
COBMECTHOI paloThI, pacnpenensaTh BUAbl padoT, JOrOBApUBATHLCS, 00CYKIaTh MPOLIECC
U pe3yJibTar padoThl, 00001IaTh MHCHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPynmoBbiX (opmax padoTsl (00CYKICHUs, OOMEH MHEHUSIMM,
MO3TOBBIE IITYPMBI U APYTHUE), BHIOJIHATE CBOK) YACTh pad0Thl U KOOPAHMHAPOBATH CBOU
JECUCTBHS C APYTUMH YJICHAMHA KOMAHIbI, OLEHUBATh KAYECTBO CBOETO BKJIAaAa B OOLIMNA
OPOAYKT MO KPUTEPHIM, CHPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBHSI.

PeryasitTuBHbIe YHHBepca/ibHbIe Y4eOHbIe el cTBHA
Camoopranusanusi:

CaMOCTOSITENIbHO COCTABJIATh TUIAH, aJITOPUTM PELICHUS 3aJa4d (WM €ro 4acThb),
BbIOMpaTh CHOCO0 pEHICHHS C YYETOM MMEIOLIMXCA PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEHM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI € YUYETOM
HOBOM MH(popMauu.

CaMOKOHTPOJIb:

BJIQETh CHOCO0AMM CAMOMNPOBEPKH, CAMOKOHTPOJIS MpoLecca M pe3ysbTara
pELICHUs] MaTEMAaTHYECKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MpPU PEUICHUM 337a4M,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAMICHHBIX
OMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJbTaTa MACATEIBHOCTH TIOCTABICHHOW WEIH W
YCIIOBUSIM, OOBSCHATH MPUYMHBI AOCTHXKCHHS WA HEAOCTH)KCHUS LENN, HAXOJIUTh
OMUOKY, 1aBaTh OLECHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE PE3YIBTATHI OCBOCHUS MPOIPAMMBI [0 MATEMATUKE MPEACTABIICHBI T10
rogam oOydYeHUsl B CACAYIOINUX PaA3eiiax MPOrpaMMbl B PAMKaX OTACIBHBIX yUYEOHBIX
KypcoB: B 5—6 knaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay,
«I"eomeTpusy, «BepOATHOCTb U CTATUCTUKAY.



®denepanvHas pabouas mporpamma | MatemaTtuka. 5>—Y kinaccel (6a30BbIl YPOBEHb)

OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

HOACHUTEJIBHAA 3AITNCKA

[IpuopuTeTHBIMU LENAMU OOy4YEHUST MareMarhuke B S5—6 Kiaccax sIBISFOTCS:
NPOJOKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATMYECKUX TMOHATHI (4MCTIO,
BCIIMYMHA, TeoMeTpuYecKas (¢urypa), 00€CICUMBAOINUX NPEEMCTBEHHOCTh U

NEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa30oBaHKs 00YUarOMIMXCS,

Pa3BUTHE MHTEIUICKTYAIBHBIX W TBOPYECKMX CIMOCOOHOCTEH OO0ywarommxcs,
NO3HABATENIbHON AKTMBHOCTH, MCCIEAOBATEIBCKMX YMEHMM, MHTEpPEca K M3YUYCHHUIO
MaTEMaTHKH;

NOJBEACHUE OOyYarOIMXCsl Ha AOCTYMHOM JUisi HUX YPOBHE K OCO3HAHWIO
B3aMMOCBS3M MAaTEMATUKH U OKPYKAOLIETO MUPA,;

(opmupoBaHue (PYHKUIMOHAIBHOM MAaTeMaTU4YeCKOW T'PaMOTHOCTH. YMEHUS
pacro3HaBaTh MATEMATHYECKUE OOBEKTHI B PEANbHBIX JKU3HECHHBIX CHUTYyalMsX,
OPUMEHATh OCBOCHHBIE YMEHUsS AJI PEIICHUS NPAKTHKO-OPUECHTUPOBAHHBIX 33144,
WMHTEPIPETUPOBATh MMOJIYYEHHBIE PE3YJbTaThl M OLICHWBATh WX HA COOTBETCTBUE
[IPAKTUYECKON CUTYaIUN.

OCHOBHBIE JIMHUM COJACPKAHMSI Kypca MaTeMaruku B 5-6 Kjaccax —
apu(pMeTnyecKass I TEOMETPUYECKAs, KOTOPBIE PA3BUBAKOTCS MApPAJIICIIbHO, KAXKIAsB
COOTBETCTBUM C COOCTBEHHON JIOTMKOH, OJHAKO, HE HE3aBMCHMO OJHA OT APYroii,a B
TECHOM KOHTAKTE W B3aUMOJACHCTBMM. Takke B Kypce MaTEMAaTHKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMHU aIreOpbl U OMUCATEIbHONW CTATUCTHKH.

H3yuenne apudmeTndyeckoro mMarepuajla HauyMHACTCd CO CUCTEMATH3alMH |
Pa3BUTHS 3HAHUH O HATYPAIBHBIX YMCIIAX, MOJYYCHHBIX HA YPOBHE HAYAJIBHOTO OOIIETO
oOpazoBanus. [Ipy 3TOM COBEpIICHCTBOBAHWE BBIYMCIMTEIBHON TEXHUKH W
(OpPMUPOBAHKME HOBBIX TEOPETHUECKHX 3HAHWA  COYETAeTCs C  Pa3BUTHUEM
BBIYMACITUTENIBHOM KYJIbTYPHl, B YAaCTHOCTH C OOYYEHHEM TMPOCTCHIINM NpUEMaM
OPUKUAKA W OLUEHKWA PE3yJIbTaTOB BBHIUMCICHHANA. W3yueHWe HaTypaibHBIX YHCEN
NPOJOIKACTCA B O KJIACCE 3HAKOMCTBOM C HAYAJIbHBIMUA NOHITHSIMH TEOPUH IETUMOCTH.

Havaso n3y4yeHns 0OObIKHOBEHHBIX M IECATHYHBIX APOOEi OTHECEHO K 5 KITaccy. 310
NEPBBIA Tl B OCBOCHUH APOOCH, KOT/IA MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UCSIMH,
NOHATUSMHA TeMBI. [IpH 3TOM paccMOTpeHue OOBIKHOBEHHBIX APOOECH B MOJHOM 00BEME

NPEIIECTBYET U3YUEHUIO JECATUYHBIX APOOECH, UTO LENECO0OPA3HO C TOUKU 3PCHHS

JIOTUKW M3JI0KCHHS YMCIIOBOM JIMHUM, KOTJA MPAaBWIA ACHCTBUHA C ACCATUYHBIMA
ApOoOsIMM MOKHO OOOCHOBATh YK€ M3BECTHBIMU AJITOPUTMAMHM BBITOJHEHUS JEHCTBHIA

C OOBIKHOBEHHBIMU JIPOOSMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMH PACHIUPUT

BO3MOKHOCTH JJIs MIOHUMAaHKs 00yYarOIMMUCS MPUKIAIHOTO TPUMEHEHUST HOBOM
3aMACH MPU W3YYCHWH APYTUX MPEAMETOB W NPH MPAKTUYECKOM HCIOIb30BAHKH.

K 6 knaccy OTHECEH BTOPOI ATall B U3yUYEHUU TPOOEH, II€ MPOUCXOIUAT
COBEPIICHCTBOBAHME HABBIKOB CPABHEHUS M IPE0OpazoBaHust ApoOei, OCBOCHNUE HOBBIX
BBIYHCITUTENIBHBIX AITOPAUTMOB, OTTAYMBAHUE TEXHUKW BBIYMCIICHUH, B TOM YMCIIE
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3HAUEHUI BBIPAKEHWHA, coAcpXallux W OOBIKHOBEHHBIE, M JACCATHYHBIC JIPOOH,
YCTAHOBJICHHE CBSI3EH MEXKIYy HUMH, PACCMOTPEHHUE MPUEMOB PELICHHS 3a1a4 Ha APOOH.
B Havaste 6 kiracca npoMCXOAUT 3HAKOMCTBO C TOHSITHEM MTPOLIEHTA.

OCOOEHHOCTBIO U3YYEHHS TIOJIOKUATENTBHBIX M OTPALIATENBHBIX YMCEN SBJISIETCS TO, UTO
OHH TaKXe MOTYT pacCMaTpUBaTLCS B HECKOJIBKO 3TAanoB. B 6 Kilacce B HaYaJIe U3y4eHUst
TeMbI «I I0ONTOKUTENBHBIE M OTPULIATENBHBIC YACIIA» BhIACHICTCS moaremMa «lLlenmbie uncnay,
B PaMKaxX KOTOPOH 3HAKOMCTBO C OTPUUATEIIBHBIMM YHCIAMHU M JACHCTBHIMMUC
NOJIO’KUTEBHBIMU M OTPULIATENTHBIMA YHCIAMHU TIPOUCXOUT HA OCHOBE COJIEPKATENBHOTO
MOJIX0/1a. 3TO MO3BOJISET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCS MPAKTUYECKH
CO BCEMHU OCHOBHBIMU TMOHSTHUSMH TEMbI, B TOM YMCJI€ U C MpaBWJIAMH 3HAKOB MPU
BBIMTOJIHEHUM apU()METUUECKUX JACHCTBUA. M3yueHue palMOHAIBHBIX YHMCENl HA 3TOM HE
3aKOHYMTCS, a OyJET MPOJOKEHO B Kypee anreOpbl 7 Kjacca.

[Ipn oOyueHWM PEIIEHUI0 TEKCTOBBIX 3a1a4 B 5—6 Kiaccax HCMONb3YHOTCS
apupmeTruecKkue Npuémbl perieHus. [Ipu oTpaboTKe BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIACCaX pacCMATPUBAKOTCS TEKCTOBBIE 33/1a4H CIAEAYIOIIUX BUAOB: 33/1a4H HA IBUKEHHE,
HA YaCTH, HA IOKYIKH, HAa pPa0OTy U MPOU3BOAUTENBEHOCTb, HA MPOLICHTHI, HA OTHOILICHUS
u nponopuun. OOydaromuecss 3HAKOMITCS ¢ MpUEMaMKM PEIIEHUsS 3a1ad nepedbopom
BO3MOKHBIX BapUAHTOB, y4arcs padboTaTe ¢ MHPOpMALMEH, MPEACTABICHHONH B Gopme
TaOJIMIL UM JTUarpamm.

B mporpamme yueGHOro kypca «Maremarnkay OpeayCMOTPEHO (POPMHpPOBAHHE
NPONEACBTHUECKUX anreOpandecKux MPEACTaBICHUH. BykBa Kak CMMBOJI HEKOTOPOTO
YHC/Ia B 3aBUCUMOCTM OT MAaTreéMaTHYeCKOTO KOHTEKCTa BBOAMTCA TOCTEMEHHO.
BykBeHHass CHMBOJMKA IIAPOKO HCIOJIB3YETCS NPEKIAE BCETO s 3amucu OOHIMX
YTBEPXKACHUH U IPEUIOKEHUH, (POPMYJI, B YAaCTHOCTH JUTS BBIYUCTIEHUS] TEOMETPHUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEISD) YUCIIA.

B nmporpamMe yueOGHOro kypca «MaremaTukay NPEACTaBICHA HAarsaHAs
reOMETPHUS, HaNpPaBICHHAs HA Pa3BUTHE OOPA3HOTO MBILLICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUs, N300pA3UTENBHBIX YMEHUI. DTO BaKHBIM 3Tan B U3YYEHUH T€OMETPUM,
KOTOPBIA  OCYLIECTBIIIETCS HA HANIAJHO-MPAKTUYECKOM  YPOBHE, OMHUPAECTCSHA
HArmsAHO-00pa3Hoe  MbIIUieHUME  oOyuaromuxcs.  boneimas  poss  OTBOOMTCS
NPAKTUYECKOHN AEATEIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOACTUPOBaHII0. O0yUaronmecs
3HAKOMSITCS. C TEOMETPUYECKUMHU (PUTypaMu Ha IMJIOCKOCTM W B MPOCTPAHCTBE, C HX
OPOCTEHIIMMIA  KOH(PUIypanusiMu, ydarcss W300pakaTb WX Ha HEJIMHOBAHHOH U
KJIETYaTOi Oymare, paccMaTpUBarOT UX MPOCTellIMe CBOWCTBA. B mpouecce n3ydeHus
HATTIAHOW T€OMETPUM 3HAHUS, MOJYUYCHHBIE OOYYArOIIMMHCS HA YPOBHE HAYAJIbHOTO
o0u1ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax U3y4aeTcsi MHTErPUPOBAHHBINA MPEAMET
«MaremaTika», KOTOPbIA BKJIOYACT apU(PMETHUYECKMH MaTepral W HATJSIHYIO
TEOMETPHUIO, & TAKXKE MPONEACBTHUECKUE CBEACHUS W3 aIreOphl, 3JIEMEHTHI JIOTUKH U
Ha4vajia ONMMUCATEIbHON CTATUCTUKH.

OO01ee 4rcno 4acoB, PEKOMEHAOBAHHBIX [T H3YYEHUs] MaTEMATUKH, — 340 4acos:
B 5 kacce — 170 yacoB (5 4acoB B HEZENIO), B 6 kinacce — 170 yacoB (5 4acoB B HENETIO).
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COJIEP/KAHUE OBYUEHUS
S KUIIACC

HarypaJjabHblie 4uc/ia 4 HyJ1b

Harypansnoe wumcino. Psa nHarypamenbeix uwmcen. Yucno 0. W3oOpakenue
HATYPAJIbHBIX YHCET TOYKAMU Ha KOOPAMHATHON (YACIOBOH ) MPSMOHA.

[To3unmonHas cucreMa cyuciaeHud. PuMckas Hymepanus Kak —[OpAMEP
HEIMO3ULMOHHON CUCTEMBI CUMCIIEHU. JleCATHYHAsA CUCTEMA CUUCIICHUS.

CpaBHEHHME HATYPAIBHBIX YHCEINl, CPABHEHUE HATYPAIBHBIX YHUCEN C HYJIEM.
CrniocoOrl cpaBHeHUs. OKPYIIICHAE HATYPATbHBIX YU CEN.

Cno)keHWe HaTYpPaIbHBIX YUCEN, CBOWCTBO HYJS IPH CIOXKEHUU. BrluMTaHue Kak
JeiicTBrE, 0OpPaTHOE CIIOKCHUIO. YMHOXKEHUE HATypPajbHBIX YMCEN, CBOWCTBA HYJS U
€AMHULBI TpPU yMHOXKEHUM. JlemeHue Kak JAcicTBHE, OOpAaTHOE YMHOMKEHHIO.
KoMmmoHeHThI neiicTBUH, CBA3b MEKay HUMU. [IpoBepka pe3yabTara apupmMeTHUECKOrO
neicTBrs. llepeMecTUTENIBHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXECHHS W
YMHOEHUS, PACIPEACITUTENBHOE CBOMCTBO (3aKOH) YMHOKECHHUSI.

Hcnonb3oBanne OykB At 00O3HAUYEHUS! HEM3BECTHOIO KOMIIOHEHTA W 3aMUCH
CBOMCTB apu(hMETUUYECCKUX TCHCTBUIA.

JlenuTenn U KpaTHbIE YKCIIa, Pas3sIoKEHUE Ha MHOXKUTENU. [IpocTeie U cocTaBHBIE
yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JlesieHHE C OCTATKOM.

CreneHp ¢ HATYPAIBHBIM NOKA3aTeNIEM. 3aUCh YUCIIA B BUIE CYMMBbI Pa3psiIHbIX
cllaracMelX.

UncnoBoe BBIpOKEHHE. BBIUKUCICHHE 3HAYCHUN YUCIOBBIX BBIPAKEHUN, MTOPAIOK
BBITIOITHEHU JaevcTBUA. Mcnosib30BaHWE TPU BBIYUCICHUAX IEPEMECTUTEIBHOIO H
COYETATENILHOTO CBOWCTB (3aKOHOB) CIJIOKEHWST U YMHOXKCHHS, PaCHpPEICIIUTEIBHOIO
CBOMCTBA YMHOKECHUSL.

JApoon
[IpencraBiaeHue o ApoOU Kak CrocoO€ 3amuch 4acTu BeMYUHbBL. OOBIKHOBEHHBIE

npoOu. [lpaBunbHble W HEnmpaBwibHbIC ApoOW. CMmemiaHHas ApoOb, MPEACTABICHUE
CMEILIAHHOM ApoOM B BUJE HEMPABWIBLHOW IpoOM M BBIACICHHE LIENON 4acTh 4ucia
13 HempaBWIbHOW napodu. MzoOpaxkeHue ApoOeil TOUKaMU Ha YUCIOBOW MPSIMOM.
OcHoBHOE cBOMCTBO apoOu. CokpauieHue apodOeid. [IpuBeneHue apoOM K HOBOMY
3HaMeHareto. CpaBHEHHE TPOOEii.

CnoxxeHue W BBIUMTAHUE OPOOCH. YMHOXKEHME W JAeNeHUe ApoOei, B3aMMHO-
oOpatHbie 1poOu. HaxoxxaeHue 4acTH 1eJI0T0 U 1EJIOr0 MO €ro YacTH.

JlecsaTuunas 3anuch JpoOel. [IpeacrapieHue JECATUYHOM JpoOM B BHIE
OOBIKHOBEHHOH. M300paXkeHne NECATUYHBIX APOOCH TOYKAMM HA YMCIOBOH MPSMOIi.
CpaBHEHHUE NECATUUHBIX TPOOEH.

ApudmMerndeckue ASHCTBUS C NECATUUHBIMU APOOsSMU. OKPYIIIEHUE NECATUUHBIX
JpoOEi.
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Pemenne TeKCTOBBIX 3314

PelieHre TEKCTOBBIX 3aja4 apu(hMETUUECKUM CHOCOOOM. PelieHue JOoruyeckux
3a1a4. Penienre 3a1au nepeOOpoM BCEX BO3MOKHBIX BApUAHTOB. KIcmosib30BaHUE NpU
pELICHUH 3a7a4 TaOJUIL U CXEM.

Pewenne 3amau, coaepamux 3aBUCUMOCTH, CBI3BIBAIOLINE BEIUYMHBIL. CKOPOCTB,
BPEMSs, PACCTOSIHME, LIE€HA, KOJMYECTBO, CTOMMOCTb. ENMHULIBI HM3MEPEHUS. MACCHI,
00bEMa, [ICHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEKIY €AMHUIIAMU U3MEPCHUS
KQKIOM BEJIMYUHEI.

PeliieHre 0CHOBHBIX 3a71a4 Ha APOOH.

[IpencraBiaeHne TaHHBIX B BUJIC TAOJIUIL, CTOJOYATHIX JUATPAMM.

Harnsiinas reomerpust

Harnsnneie npenctaBieHus 0 Urypax Ha MJIOCKOCTH: TOYKA, MPsMas, OTPE3OK,
JIy4, YroJI, JIOMaHast, MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT. YTOI. [IpAMOii, OCTPBIA, TYION
1 Pa3BEPHYTHINA YIIIBL.

JUIMHA OTpe3Ka, METPUYECKME E€IMHULBI JIMHBL. JUIMHA JIOMAHOHW, NEPUMETP
MHOTOYTOJIbHUKA. I3MEPEHHE U TOCTPOEHUE YTTIOB € MOMOIIBI TPAHCIIOPTHUPA.

Harnsnneie mnpeacraBieHuss o0 (urypax Ha TUIOCKOCTH: MHOTOYTOJIBHHK,
NPSIMOYTOJIBHUK, KBAAPAT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

MN3o00pakenne ¢Quryp, B TOM uumcie Ha Kkierdarod Oymare. IloctpoeHue
KOH(QUTYypaUrii U3 YacTel NpsIMOi, OKPYKHOCTH HA HEJIMHOBAHHOM W KJIETYaTOoi Oymare.
Hcnonbs30Banue CBOMCTB CTOPOH M YIVIOB NPSIMOYTOJIBHUKA, KBaApara.

[[nomane  OpsAMOYrOJIBHUKA U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
OPSIMOYTOJIBHAKOB, B TOM YHUCIIE PUTYP, M300PBKEHHBIX HA KileTyaToi Oymare. EnuHULbI
U3MEPEHHUS ITOILAIMN.

Harnsnneie npenctaBiaeHHs O MPOCTPAHCTBEHHBIX (PUrypax: MPSAMOYTOJIbHBIN
napajuienenunen, Ky0, MHOrorpaHHuku. M300pakeHne npocTelinmx MHOTOrPaHHHUKOB.
Pa3zéprku kyOa u mapaymenenuneaa. Co3naHue MOJENICH MHOTOTPAaHHUKOB (M3 OyMmard,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB ).

OO0BEM IPSIMOYTOJIBHOTO Mapajiesienuneaa, Kyoa. EAMHALbI n3MepeHust o0bEMa.

6 KVIACC

HarypajabHble ynciia

ApupmeTnueckue JIEHCTBUS € MHOTNO3HAYHBIMU HATYPAJIbHBIMM  YWCJIAMH.
UncnoBble BBIPAKECHHS, MOPIIOK ACHCTBHNA, UCNONB30BaHUE CKOOOK. Mcmonbs3oBaHue
[IPH  BBIYMCIIEHUAX TEPEMECTUTENIBHONO W COYETATENBHOINO CBOMCTB CIHOKEHUSA H
YMHOKEHHMSI, PACTIPEACIUTEIIBHOTO CBOMCTBA YMHOKEHUSA. OKPYIVIECHHE HATyPaJbHbIX
YHCEIL.

Jlenurenu u KpaTHbIC YMCia, HAMOOIbIINI 00N IETUTENh U HAMMEHbIIEE 00IIEe
KparHoe. /lenuMOocTb CyMMBI U POU3BEACHUS. [eJIeHHe C OCTaTKOM.
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JApoon
OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalieHue JapoOei.

CpaBHeHHE U ynopsaouMBaHue ApoOeil. PemieHue 3amad Ha HAXOXKIACHUE YacTUOT
LEJIOTO M LIEJIOro MO €ro 4acTh. J{poOHOE YnCo Kak pe3ynbrar aencHus. [pencraBienue
JNECATHYHOW JpoOM B BUAE OOBIKHOBEHHOW APOOM W BO3MOKHOCTH MPEICTABICHHS
OOBIKHOBEHHOH ApOo0OHU B BUJE NECATUYHON. JleCATUUHBIC APOOU U METPUUYECKAsl CUCTEMA
Mep. Apu(METHYECKHE ACHCTBHST M YHCIOBBIE BBIPAKCHUIC OOBIKHOBCHHBIMH W
JECATHYHBIMA TPOOSIMH.

OtHowenue. Jlenenue B JaHHOM OTHOWEHUW. Macmta0d, nponopuus. [ [puMenenne
MIPOIIOPLINA IPU PEIIECHNAN 3a1a4.

[Tonsitie mpoueHTa. BrluuciieHMe NpoueHTa OT BETWYHMHBI M BEJIMYMHBI MO €€
OPOUEHTY. BbIpa)keHMe NPOLEHTOB AECATHUHBIMH ApoOsmu. Pemenue 3amadna
OPOUEHTHL. BhIpaykeHNE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHosoxuTEIBHBIC U OTPHLIATEIbHBIC YHC/IA

[TonoxureneHble W OTpuLaTeNbHble uucia. Llenele ymcna. Moayie uumcha,
reOMETPUYECKAs MHTEPIPETALMS MOAYJIs ynciia. M3o00paskeHne uncenn Ha KOOpIMHATHOH
npsMoi. UucimoBele mpoMexyTKA. CpaBHEHWE uucen. Apu(pMETHUYECKUE NEHCTBUSIC
NOJIO’KUTENBHBIMU ¥ OTPULIATENIEHBIMHA YUCIIAMU.

[IpssmoyronbpHas cHCTEMA KOOPAMHAT Ha MJIOCKOCTH. KOOpAMHATHI TOYKH Ha
TUIOCKOCTH, abciucca W opavHara. [loctpoeHne Touek M (Uryp Ha KOOPAMHATHOH
TUIOCKOCTH.

bykBeHHbIE BBIpAKEHU

[TpumeneHre OyKB Uil 3allMCA MATEMATHYECKHUX BBIPAKCHUH M MPEATIOKEHUIA.
CpoiictBa apu(mMeTHUeCKMX JACHCTBHNA. DByKBEHHBIC BBIPQKCHHMS W UYWCIIOBBIC
ITOACTAHOBKU. DYKBEHHBIE pAaBEHCTBA, HAXOXKACHUE HEWU3BECTHOIO KOMIIOHEHTA.
®opmynsl, GOpMyIBl MEPUMETPA W MJIOMEAAM NPSIMOYTOJIbHAKA, KBaapara, oObEMa
napajuienenunena u Kyoa.

Pemenne TeKCTOBBIX 3314

PelieHre TEKCTOBBIX 3aja4 apu(hMETUYECKUM CHOCOOOM. PelieHue JOrMUYecKux
3a1a4. PemieHue 3a1a4 nepebopoM BCEX BO3MOKHBIX BAPHAHTOB.

Pewenne 3ana4, coneprkalinx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUMYUHBL. CKOPOCTh,
BPEMSI, PACCTOSIHUE, IIEHA, KOJIMYECTBO, CTOUMOCTb, MPOU3BOIUTEIBHOCTD, BPEMSL, 00BEM
paboThl. EAVMHUIEI U3MEPEHHUS: MACChl, CTOUMOCTH, PAacCTOSHUS, BPEMEHU, CKOPOCTH.
CBsI3b MEXKy CIMHALIAMHU U3MEPEHUS KAXKIOW BETUUUHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOLUCHUEM, MPOMOPLIMOHAIBHOCTHIO BEJIMYKH,
MPOLCHTAMM;, PEUIEHUE OCHOBHBIX 3aJ1a4 HA TPOOU U MPOLICHTHI.

OueHka W TOpPUKUIKA, OKpyrjieHue pesynbrata. CocTaBjieHHE OYKBEHHBIX
BBIPOKECHUH 10 YCIIOBUIO 3a1a4H.

[IpencraBiaeHue AaHHBIX € MOMOIIBK TaOmun u jauarpamm. Cronduarbie
JarpaMMbl. YTEHUE U OCTPOCHUE. UTEHHE KPYTOBBIX AUATPAMM.
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Harnsiinas reomerpust

Harnsnneie npenctaBieHus 0 Urypax Ha TUIOCKOCTH: TOYKA, MPSIMasi, OTPE3OK,
Jy4, yroji, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTONBHUK, TPEYTOIBHUK, OKPY>KHOCTb,
KPYT.

B3aumHOe pacnoiokeHHe ABYX MPSMBIX HA TUIOCKOCTH, MAPAIIENIbHBIE MPSMBIC,
NEPIECHANKYJISIPHBIE TPsIMbIE. I3MepEeHKe pacCTOSIHAN: MEKIY IBYMS TOUKAMH, OT TOUKH
JI0 IPSIMOM, IJTMHA MApLIPYTa HA KBAIPATHOM CETKE.

HM3mepeHne © TNOCTPOCHHME YIJIOB C MOMOILIBID TpaHcnoptupa. Buasl
TPEYTOJBHUKOB. OCTPOYTOJIBHBIN, MPSIMOYTOJBbHBINA, TYIOYTOJIbHBIN, paBHOOCIPEHHBIH,
PABHOCTOPOHHMIA. YETBIPEXYTONBHUK, TPUMEPBI YETBIPEXYTOJIBHUKOB. [ [PSIMOYTOJIBHUK,
KBaJpaT: WCHOJb30BAHWUE CBOWCTB CTOPOH, YIVIOB, AMaroHaneil. WM3oOpaxeHue
TrEOMETPUYECKUX (QUIryp HA HEIMHOBAHHOHW OyMmare ¢ WMCHOJB30BAHUEM LIMPKYJI,
JMHEHKH, YTOJIBHHUKA, TpaHcHopTHpa. [locTpoeHus Ha KieTyaToi Oymare.

[Tepumerp MHOTOyrosibHuKa. [loHsiTHE TUIOIAAM (UTYPBI, €AMHULLI U3MEPCHHS
wiomamy. [pubnukEHHOE M3MepeHne Tomand GUryp, B TOM 4MCJIE€ HA KBAJAPATHOM
cetke. [[pubnmmxéHHOE U3MEPEHNE JUTMHBI OKPY>KHOCTH, TUIOLIAAN KPYTa.

CuMMeTpHs: LIEHTPaJIbHAs, OCEBAsI U 3€PKaJbHAsi CHMMETPHH.

[TocTpoeHHE CHUMMETPHYHBIX (UTYP.

Harnsnneie mpeactapneHust 0 TpOCTPAHCTBEHHBIX (PUTypax: napauieenunen, Kyo,
npu3Ma, NupaMuaa, KOHyC, LAIMHIP, ap U chepa. M300paxkeHre NpOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LIWJIMHAPA U KOHyca. CO31aHuE MOJETEH
IPOCTPAHCTBEHHBIX PUTyp (M3 OyMaru, MPOBOJIOKH, MJIACTUIIMHA U JPYTHX MATEPHATIOB).

[Tondatne oOBEMaA, €AVHMII U3MEpeHUS 00bEMa. OO0BEM MOPSIMOYTOJBLHOTO
napajuienenunena, kKyoa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B S Kjacce:

Yucs1a 1 BBIYHCICHUSA

[TorumMaTe ¥ MpPaBUIBHO yNOTPEOSATH TEPMHHBI, CBSI3aHHBIC C HATYPAJIbHBIMA
YHCJIaMU, OOBIKHOBEHHBIMH M JECITUYHBIMHA JPOOSIMH.

CpaBHuBaTh W yHNOPSAAOUYMBATH HATYPATbHBIC YMCIIA, CPABHUBATH B MPOCTEHIINX
Clydasix OOBIKHOBEHHBIE IPOOH, NECATUYHBIE TPOOH.

COOTHOCHUTB TOUKY Ha KOOPAWHATHOH (YMCIIOBOM ) MPSAMOIA C COOTBETCTBYIOILUM €i
YHUCIIOM M M300paXkaTb HATYPAJbHBIC YKCIA TOYKAMH HA KOOPAWHATHOW (YMCIIOBONA)
MIPAMOiA.

BemonHaTte  apudmeTmyeckue  ACHCTBUSL € HATypalbHBIMH  YWCJIAMH,
C OOBIKHOBEHHBIMH JTPOOSMH B MPOCTEHINNX CITyYasIX.

BBINOHATE TPOBEPKY, MPUKUAIKY PE3YJIbTATa BBIUMCIICHHA.

OKpyIIsSITh HATYPATbHBIC YHCIIA.
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Pemienue TeKCTOBBIX 33124

Pemiare TEKCTOBBIE 3amaud  apuPMETUUYECKUM CIOCOOOM W € TOMOUIBIO
OPraHU30BaHHOIO KOHEYHOTO nepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Peware 3amauun, coaeprkaline 3aBUCUMOCTH, CBII3BIBAIOLIUE BEJIMYUHBI. CKOPOCTh,
BpPEMs1, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonap3oBarh KpaTKUE 3amucu, CXEMbl, TaOaWIbl, 0003HAUYCHUS MPU PEIICHUN
3a/1a4.

[Tosib30BaTbCS OCHOBHBIMHU €AWHUILIAMU M3MEPEHUS. LIEHBI, MACCHI, PACCTOSHUSI,
BPEMEHHU, CKOPOCTH, BBIPAXKATH OJIHUA €AUHULIBI BETUYUHBI YEPE3 APYTUE.

U3Bnekarb, aHaIM3MpOBaTh, OIEHWBATH HHQPOPMALUIO, MPEACTABICHHYIO
B TaOJUIIE, HA CTOJA0YATON TuarpaMMe, UHTEPIPETUPOBATh MPEACTABICHHBIE TAHHBIE,
MCIOJIb30BaTh JAHHBIC IPU PELICHUH 3a1aY.

Harnsiinas reomerpust

ITonmb30BaTbCs reOMETPUYECKUMHA MOHATHAMU: TOYKA, NIPAMast, OTPE3OK, JIyY, VIO,
MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoMT, NpUMEPHl OOBEKTOB OKPYXKAKOWIETO MHUPA, HMEHKOMMX (opMy
W3YYCHHBIX TEOMETPAUYECKUX (PUTYD.

Hcnonb30Bare TEPMUHOJIOTHIO, CBA3AHHYIO C VYIJIAMHU. BEpPIIMHA CTOPOHA,C
MHOIOYTOJIbHUKAMH: YroJjl, BEPLIHHA, CTOPOHA, AWAroHajab, ¢ OKPYKHOCTBIO: Paauyc,
JUaMETP, LEHTP.

H3o6paxkaTe 3y4YEeHHbIE TEOMETPUUECKHUE (PUTYPBI HA HEJTMHOBAHHOW M KIIETYATOM
Oymare ¢ TOMOILBIO LIUPKYJIS U TUHEHKH.

Haxomute UIMHBL OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C IMOMOILBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUTMHBL, CTPOUTH OKPYKHOCTB 3aJaHHOTO paauyca.

Hcnonb3oBark CBOWCTBA CTOPOH M YIJIOB NPSAMOYIOJIBHUKA, KBajapara Uil HX
ITOCTPOCHUSA, BBIYMCIIEHHS TUIOLAAN U [IEPUMETPA.

Beluncnare nepuMeTrp W IUOWIaAb  KBaapaTa, NOPSMOYroJibHUKa, (uryp,
COCTaBJIEHHBIX U3 MPSAMOYTOJbHUKOB, B TOM YHCIE (PUTYP, M300PAKEHHBIX HA KIIETYATON
oymare.

ITonmb30BaTbCcsl OCHOBHBIMU METPHYECKMMH E€IMHHULIIAMUA HM3MEPEHHUS UIHHBI,
IUIOLIAN;, BBIPAXKATH OJHU €IMHHULBI BETUYMHBI YEPE3 APYTHE.

Pacno3naBare mapajuienenunen, KyO, HCIOJNB30BaTh TEPMUHOJOTHIO. BEPLIMHA,
peOpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHNS MApaJUIEIenuneaa, Kyoa.

Beruncnare 00béM  KyOa, mnapauienenunena Mo  3aJaHHBIM - U3MEPEHHSM,
NOJIb30BATHCS €AMHULIAMU U3MEPEHUS 00BEMA.

Pemare HecnokHBIE 3a4ayd  HAa HM3MEPEHUE TEOMETPUYECKUX  BEIUYUHB
MPAKTUYECKUX CUTYaALUAX.
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[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucia v BbIMUCTICHUS

3HaTb W TNOHUMATh TEPMUHBI, CBS3AHHBIC C PA3NMYHBIMKU BUJAMU YUCENN U
crnoco0aMu WX 3alKiCH, NEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOH ()OPMBI 3alKCH
yyciia K JPyrowu.

CpaBHUMBaTh U YIOPSAA0OUMBATH LEJIBIE YMCIIA, OOBIKHOBEHHBIE M JECATHYHBIEC IPOOH,
CpaBHHUBATH YMCJIa OJHOI'O U Pa3HBIX 3HAKOB.

BBINOHATE, coYeTast yCTHBIE M TUCbMEHHBIE TPUEMBI, apu(PMETHUYECKHIE NCHCTBUS
C HAaTYPIBHBIMU W LEJIBIMM YKMCIAMHU, OOBIKHOBEHHBIMH M JECATUYHBIMH APOOSIMH,
ITOJIO’KUTEIBHBIMU A OTPUALIATEIBHBIMU YHCIIAMH.

BBIUHCIIATE 3HAYEHHWS YHCIIOBBIX BBIPOKEHWM, BBINOJHATH NPUKUIKY W OLEHKY
pe3yabpTaTa BBIYMCIICHHN, BBINOJMHATH MPEOOpPA30OBaHMsl YMCIIOBBIX BBIPAKEHUITHA
OCHOBE CBOMCTB apr(PMETUUECKUAX NCHCTBUH.

COOTHOCHTH TOUKY HA KOOPAMHATHOU MPAMOI C COOTBETCTBYIOLIUM € YHACIIOM H
n300pakaTh YMClIa TOYKAMU HA KOOPAMHATHON NPSIMOM, HAXOAUTh MOTYJIb YACIIA.

COOTHOCHTH TOYKH B NIPAMOYTOJIbHOM CUCTEME KOOPAWHAT C KOOPAMHATAMM 3TOMN
TOYKH.

OKpyIIISITh LENBIE YACHA U ACCATUYHBIC APOOU, HAXOAUTH MPUOJIMKEHUS YUCEN.

YucioBble 1 OyKBEHHbIE BbIPA:KEHUSI

[Torumate W ynoTpeOasTh TEPMUHBI, CBA3AHHBIE C 3AMKACBIO CTEIEHW YHCIIA,
HAaXOAWTh KBAaAparT M KyO 4MCHa, BBIYUCIATH 3HAYCHHS YHCIOBBIX BBIPAKEHUIA,
COJEPIKALIUX CTETICHH.

[Tonp30BaTbCsl MPU3HAKAMH JECTUMOCTH, PACKIAAbIBATH HATYPAJBHBIE YHUCIIA HA
MPOCTHIE MHOYKUTETH.

[Tonb3oBarbCst MacITAOOM, COCTABIIATH TPONOPLUUHN W OTHOLICHUSI.

Hcnonb3oBare OykBbl [Uisi OOO3HAUEHUS YHCEN MPU 3AMKACH MATEMATHYECKUX
BBIPAKEHUM, COCTABIATH OYKBEHHBIE BBIPAKCHUS W (POPMYJbI, HAXOAWUTH 3HAYCHUS
OYKBEHHBIX BBIPKECHHI, OCYIIECTBRIISASE HEOOXOAMMBIE MTOACTAHOBKU U MPEOOPA30OBaHHSI.

HaxonnTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 33124

Pelrate MHOTOIIArOBBIE TEKCTOBBIC 331a4M apU(PMETHYECKAM CIOCOOOM.

Peware 3amaumn, CBA3aHHBIE C OTHOWIECHUEM, IMPONMOPLUAOHAIBHOCTBIO BEJIMYMH,
MPOLCHTAMHM, pEUIaTh TPU OCHOBHBIC 3a7a4M HA APOOU U MPOLEHTHI.

Peware 3amaun, coaeprkaline 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI. CKOPOCTh,
BPEMs, PACCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIIBHOCTh, BpPEMH,
o0béMa paboThl, HCMHONB3YS AaApUPMETUUYECCKUE JECHCTBUS, OILCHKY, MNPUKUJKY,
MOJB30BATHCA CAMHULIAMU U3MEPEHUS COOTBETCTBYIOLLIMX BETUYMH.

CocTapiaTh OYKBEHHBIE BHIPAXKEHUS TI0 YCIOBUIO 3a7a4H.
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HzBaekats nHGOpMALIUIO, TPEACTARICHHYIO B TAOJIMIIAX, HA JIMHEHHOH, CTON0YaTOM
WIM  KPYrOBOM  aMarpamMmax, WHTEPIPETUPOBATh  MPEACTABICHHBIE  JAHHBIC,
MCIIOB30BaTh JAHHBIE IPH PEILICHUH 3a1a4.

[IpeacraBnsate MHPOPMALMIO C TMOMOILIBKO TAOAWL, JIMHEHHONH W cTONOYaTOi
Jarpamm.

Harnsiinas reomerpust

[TpuBomuT, TpUMEPHl OOBEKTOB OKPYXKAKOLIETO0 MHUPa, HMEKOMMX (opmy
W3YYECHHBIX T€OMETPUUYECCKUX MITOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.

H3o6paxkaTs ¢ MOMOIIBIO LUPKYJIS, JIAHEHKH, TPAHCIIOPTAPA HA HETMHOBAHHON W
KJIETYaTOi Oymare HM3y4eHHbBIEC IMJIOCKHE F€OMETpUYECKUE (UIypbl W KOH(UTypanuw,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbCsl TEOMETPUYECKUMHU TMOHATHIMH. PABEHCTBO (QUIyp, CHMMETPHS,
WCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHUMMETPHEN: OCh CHMMETPHUHU, LIEHTP
CUMMETPUHN.

HaxoauTe BETUYUHEI YTTIOB U3MEPEHUEM € TOMOLLBIO TPAHCIIOPTHPA, CTPOUTE YIJIBI
3aJaHHOW BEJIMYMHBI, ITOJIB30BATHCSA MPH PELICHUH 3aa4d IpagyCHONM MEPO#l VYIVIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBINA, IPAMON, Pa3BEPHYTHIA U TYION YIJIBL

BpunciiaTe  IUMHY  JIOMAHOW, TEPUMETP MHOIOYTOJIBHUKA, IOJB30BATHCA
CAMHALIAMHA W3MEPECHUS UITUHBI, BBIPAKATh OMHU €AUHUIIBI U3MEPECHUS JUIMHBI 4YEpeE3
Opyrue.

Haxoaurtb, WCHONB3Ys YEPTEKHBIE WHCTPYMEHTHI, PACCTOSHUA. MEXKIY ABYMS
TOYKaMH, OT TOYKH J0 MPSAMOM, JUIMHY IIyTH Ha KBAJAPATHOMN CETKE.

Beruncnare momane GUryp, COCTaBICHHBIX U3 MPSAMOYTOJIbHUKOB, UCMOJIB30BATh
pa3OvieHre Ha NOPSIMOYIOJbHWUKH, Ha  paBHbIE  (UIYpsl, JOCTPAMBAHHE JIO
PAMOYTOJIBHHUKA, IIOJIB30BATECA OCHOBHBIMU CIMHUIAMHU HM3MEPEHUS IUIOIIA/IH,
BBIPKATH OAHU €IVMHHUIIBI U3MEPECHUS TUIOIAN YePE3 APYTHUE.

PacnozHaBate Ha MOJENSIX W M300POKCHUAX NHPaMUAy, KOHYC, LWIMHAIP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PEOPO, TPaHb, OCHOBAHHE, PA3BEPTKA.

HzoOpakaTh Ha KileT4aTOl OyMare mpsiMOyTroJIbHbIN Mapauieenume].

Beruncnare 00bEM TPSAMOYTOJIBHOIO Mapalyielenunena, Kyda, NOJb30BaThCs
OCHOBHBIMH €TUHULIAMH M3MEPEHUS 00bEMA,

Pemare HecnokHBIE 3a0aYM  HA HAXOXKIACHUE TEOMETPUYECKHUX BEIWYMH
B [IPAKTUYECKUX CUTYaLUSX.
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TEMATHYECKOE INTAHUPOBAHUE

S KUIIACC
HammenoBanue pazaena |KosmuecTBo OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMbl) Kypca 4acoB COZIEP)KAHUE

HarypanbHbie yncia. 43 JlecaTuyunas Yurarh, 3a1IHCHIBATDH, CPABHUBATDH HATYPAIBHBIC YUCIIA,

JIeiCTBUS C HATYPAJIbHBIMU CUCTEMA CUMCIICHUS. | MPEAJArarb U 00CYKAATh CNOCO0BI YIOPSII0OYMBAHUS YU CEIL

YU CIIAMH Pspn HarypaJibHBIX N300paxkaTh KOOPAMHATHYIO IPSAMYIO, 0TMEYaTh YUCIIA
Yuced. TOYKAMHU HA KOOPAMHATHON NPAMOA, HAXOAUTH KOOPAUHATHI
HarypanbHslii psi. TOYKH.
Yucno 0. HcceaenoBars cBOiiCTBA HATYPATBLHOTO psaaa, uucen O u 1
HarypanbHbie uncina | IPH CIOKEHHU U YMHOKEHUH.
Ha KOOPAMHATHON Hcnonb30BaTh NPaBUIIO OKPYTTIEHUS HATYPATIBHBIX YUCEN.
MIPSIMOH. BeInosHaTh apudgmMernyeckue AeicTBHSA ¢ HATYPATbLHBIMU
CpaBHeHue, YUCJIAMH, BBIMUCJIATH 3HAYEHUS] YU CIIOBBIX BBIPAKCHUM
OKPYTJICHUE CO CKOOKaMu 1 0€3 CKOOOK.
HaTyPAJbHBIX YACE. | 3amuCbhIBATH TPOU3BEICHUE B BUJIC CTEIICHU, YUTATD
ApudpmeTnueckue CTENECHHU, UCTOJIb30BATh TEPMHUHOJIOTHIO (OCHOBAHHE,
JNEHCTBUA NOKA3aTelb), BHIYUCASITH 3HAYCHHS] CTCTICHEH.
C HATYpaJIbHBIMH BbInoJHATH NPUKHAKY U OLEHKY 3HAYCHUI YHCIIOBBIX
yucinamMu. CBOMCTBA | BBIPOKEHUH, NPeAJaraTb 4 NPUMEHATH NPUEMBI IPOBEPKH
HYJIS IPU CIIOKCHUU | BBIYHACIICHHIA.
1 YMHOKCHHH, Hcnonb30BaTh NpH BEIYHCICHUAX TIEPEMECTUTENIBHOE U
CBOMCTBA €IMHULLBI COUYETATENBHOE CBOWCTBA CIIOKEHUS M YMHOXKEHUS,
MPU YMHOKEHHAH. paclpenesuTENIbHOE CBOMCTBO YMHOXKEHUS, (POPMYIHPOBATH
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[TepemecTuTenbHOE
M COYETATEIILHOE
CBOWMCTBA CIIOKCHUSI
Y YMHOKECHU S,
pacrpeeIuTeIbHOE
CBOWMCTBO
YMHOKECHUH.
Jlenurenm u
KPaTHBIC YUCTIA,
PaA3JIOXKEHUE YUCa
HA MHO>KUTEJIH.
JleneHue

¢ octarkoM. [ Ipocteie
Y COCTABHBIC YHCIIA.
IIpu3Haku
JICIMMOCTH HA 2, 5,
10, 3, 9.

CreneHs ¢
HATYPAJIbHBIM
TOKAa3aTeNIEM.
YHucnoBeie
BBIPKCHUS,
MOPAIOK NEUCTBUI.
Pemmenne TeKCTOBBIX
3a/1a4 Ha BCE
apu(PpMETHUYECKUE

U NPUMEHSTH NPaBUJIa MPeoOPa30BAHUS YUCTOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apu(PMETUUECCKUX ACHCTBHIA.
HccaenoBars 4UCIIOBbIE 3aKOHOMEPHOCTH, BBIABHIaTh H
000CHOBBIBATH IMINOTE3bl, (POPMYIHPOBATH 0000LICHUS H
BBIBO/bI I10 PE3YJIbTaTaM MPOBEAEHHOIO UCCIICIOBAHUS.
DopMyJTHPOBATH ONPEeACICHUS JCIIATENS U KPATHOTO,
HA3BIBATh JEJIUTENN U KPATHBIE YUCIIA, pACIIO3HABATH
IPOCTHIE U COCTABHBIE YHCIIA, (POPMYTHPOBATH H
NMPUMEHSITHh NMPU3HAKH JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSTH aJITOPUTM PA3JI0KEHUS YHACIIA HA ITPOCTHIE
MHOKUATEIIN, HAXOAUTH OCTATKH OT JIECJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3sHaBaTh HCTUHHBIE U JIOKHBIE BEICKA3bIBAHUS

0 HATYpaJbHBIX YUCIIaX, IPUBOAUTHL PUMEPHI U
KOHTPIIPUMEDPHI, CTPOUTH BBICKA3BIBAHHUA U OTPULIAHKSA
BBICKA3bIBAHUI O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBars MaTeMaTH4eCKHe NMPeIJI0KeHHUs

C MOMOLLBIO CBA30K «H», AN, KECIH. .., TO...».

Pemath TEKCTOBBIE 3aa4M apUPMETHUECKUM CIOCOOOM,
HCIOJIL30BATh 3aBUCHMOCTH MEXKTY BETMUAHAMU (CKOPOCTb,
BPEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTD | JIP. )
AHAJM3UPOBATH U OCMBICJIHBATH TEKCT 3aJ1a4H,
nepedgopMyIHpPOBATh YCIOBHE, H3BJAEKATH HEOOXOIMMBIC
JAHHBIE, YCTAHABIUBATH 3aBUCUMOCTH MEXAY BEJIMYUHAMU,
CTPOHTH JIOTHYECKYIO LIEMOYKY PACCYKICHU.
MoaenupoBarh X0 pelICHUS 3a0a4M C IOMOLIBIO PUCYHKA,
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JICHCTBUS,
HA JIBHKCHHUE U
MOKYITKA

CXEMBI, TAOJIUIILI.

IIpuBoanTs, pa3déupath, OLEHUBATH PA3JINYHBIC PELICHMS,
3aIKACH PEIIEHUH TEKCTOBBIX 3a/1a4.

Kputrnyeckn oneHnBaTh NOMYyUYCHHBIN PE3ybTar,
OCYLIECTBJISATH CAMOKOHTPOJIb, TPOBEPSsi OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIMOKH.

Pemats 3a1aun ¢ NoMOIIBIO epedopa BCEX BO3MOKHBIX
BapUAHTOB.

3HAKOMHTBCS C HCTOPHUEil pa3BUTUS apU(PMETHKH

HarmnsgHas reomeTpus.
JIMHAK Ha ITITOCKOCTH

12

Touka, npsimMas,
OTPE30K, JIYY.
JlomaHnas.
Hsmepenne 1muHbI
OTpe3Ka,
METPUYECKUE

€ AMHULIBI
WU3MEPEHUS JUIMHBL.

OKpYy>KHOCTB ¥ KPYT.

IIpakTiyeckas
pabora
«IlocTpoeHue y3opa
W3 OKPY KHOCTEN).
Yrou. IpsaMoi,
OCTPBIHA, TYIION U
Pa3BEPHYTHIN YIJIBL
H3mepenune yriios.

Pacno3HaBaTh Ha 4epTekKax, PUCYHKaX, ONUCHIBATh,
UCITOJIB3Y Sl TEPMHUHOJIOTHIO, U H300PakKaTh C MOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yroJ1, JOMaHyH, OKPY>KHOCTb.

Pacno3naBarh, npuBOAUTH NPUMEPBI 00BEKTOB PEATTBHOTO
MUPa, UMEOIMX (POPMY U3YUYECHHBIX (PUTYDP, OLEHUBATH UX
JIMHENHBIE PA3MEPHL.

Hcnonb30BaTh TMHEHKY U TPAHCITOPTAP KAK HHCTPYMEHTHI
JUTSI TIOCTPOCHHUS ¥ UBMEPEHHUS: U3MEPSATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOMTH OTPE30K 3aJaHHOM JJIMHBIL, YTOJL,
3aIaHHOM BENTMYMHBL, OTKJIAABIBATD LUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTh 3aAAHHOTO PaJANRyCa.
MN3o0paxarh KOHPUTYpALUU TEOMETPUIECCKUX PUTYD

M3 OTPE3KOB, OKPY)KHOCTEM, UX YaCTel HA HETMHOBAHHOW U
KJIETYATOM OyMare; mpeasiararb, ONUCHIBATH H 00CYKAATh
C1oco0bl, AJITOPUTMBI TIOCTPOCHUS.

Pacno3naBarps ¥ 1300paxarb HA HEJIMHOBAaHHOM U
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IIpakTiyeckas
pabora
«IlocTpoenue
VIJIOB»

KJIETYATOM OyMare mpsiMOid, OCTPBIN, TYNOM, pa3BEPHY THIN
YIJbl, CPABHUBATD YIJIbL.

BbruucasTs ITMHBI OTPE3KOB, JIOMAHBIX.

IloHnMaTh ¥ UCNO0/Ib30BATH NPH PEeLICHUH 33124
3aBHCHMOCTH MEXIY CIMHUIIAMH METPUYECKON CHCTEMBI
MEP; 3HAKOMHTBCSI C HEMETPUUYECCKUMH CUCTEMAMU MED,
BBIPAKATH JJIMHY B PA3JIMYHBIX CAMHUIAX U3MEPCHHUSI.
HccnenoBars Gurypel 1 KOHQUTYpaLvu, UCIOIb3YS

U (POBBIE PECYPCHI

OOBIKHOBEHHBIC TPOOH

48

HpoOsb. [IpaBunbvHbIE
Y HETPaBUJIbHBIE
npo6u. OCHOBHOE
CBOMCTBO ApoOH.
CpaBHeHnue 1pobeil.
Cnoxenue n
BBIUATAHHUEC
OOBIKHOBEHHBIX
npobeit. CmenianHas
IpoOb. YMHOKEHHE
U JICTICHUE
OOBIKHOBEHHBIX
IpoOeii; B3auMHO-
oOparHble 1poOH.
Pemenue TekcTOBBIX
3a/1a4, COACpIKaIIuX
npoOu. OCHOBHBIC

MopaenupoBarth B rpadguueckoii, mpeaAMeTHOM popme,

C MOMOLIBI0 KOMIIBIOTEPA OHATHS U CBOWCTBA, CBA3AHHBIC

C OOBIKHOBEHHOM POOKIO.

YUuraTth 1 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeniararb, 000CHOBBIBATH H 00CY:KAATH CIOCOOBI
YIOPSAOYMBAHMS TPOOEH.

N300paxaTh OOBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM MIPSIMO; HCMOJIB30BATH KOOPANHATHYIO
OPSIMYIO JUTsl CPABHEHUS APOOCH.

DopMy/IMPOBATDH, 3ANIUCHIBATH C MOMOLIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH APOOH; HCMOJIB30BATH OCHOBHOE
CBOMCTBO ApOOM AJIsi COKpALIEHUS APOOEH U MPUBEACHHUS
JpoOM K HOBOMY 3HAMEHATEJTIO.

IIpencraBasiTb cMEIaHHYIO ApOOb B BUIE HEMPABWIBHOMN 1
BBIICTIATH LETYHO YaCTh YKCIIA U3 HEMPABUIIBHOMN IPOOH.
BeinosHaTe apudgmMernyeckue AeiicTBus

¢ OOBIKHOBEHHBIMU APOOSIMH;, MPUMEHSITH CBOIiCTBA
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3a/1a44 Ha APOOH.
[TpumeneHne OyKB
JUTSL 3AMACH
MaTEMaTHYECKAX
BBIPOKECHUN U
PEUTOKEHAN

apu(pMETHUYECKUX EACTBUIA TSl palliOHATU3AIUN
BBIYUCJICHU .

BbINOJHATH NPUKHAKY U OLEHKY PE3yJIbTaTa BEIYUCIICHHUI;
npeaiaraTb U NPUMEHSITh NPUEMbI IPOBEPKU BHIYUCIICHUI.
IIpoBoauTH HCC/IeI0BaAHNUS CBOMCTB IPOOEH, onupasch

HA YHUCJIOBBIC SKCIEPUMEHTHI (B TOM YUCJIE ¢ TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOJKHBIC BICKA3BIBAHUS

0 IpoOSX, MPUBOUTH NPUMEPHI U KOHTPIPUMEDHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3BIBAHUMA.

Pemats TEKCTOBBIE 3a/1a4M, COACPKAIIME TPOOHBIE JAHHBIE, U
3a7a44 Ha HAXOXKAEHME YaCTH LIETIOT0 M LEIOr0 MO €ro YacTH,
BbISIBJIITH HX CXOJACTBA H PA3JIHYMSL.

MoaenupoBarh X0 pelICHUS 3a0a4M C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIUIILI.

IIpuBoauTh, pa3dupars, OLEHUBATH PA3JIMYHBIC PEIICHMUS,
3aIKACH PELLIEHUN TEKCTOBBIX 3a1a4.

Kpurnvecku OeHMBATH MMOTYYCHHBIA PE3YJIBTAT,
OCYILECTBJIATE CAMOKOHTPOJIb, IPOBEPSS OTBET

HA COOTBETCTBHE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMHTBCS C HCTOPHUEil pa3BUTUS apU(PMETHKH

HarmnsgHas reomeTpus.
MHOTOyroJIbHUKU

10

MHOrOyroiapHUKH.
UeTBIpEXYTONBHUK,
MPAMOYTOJIBHUK,
KBaJpar.
IIpakTiyeckas

OnuceiBaTh, HCNOJb3YsI TEPMHHOJIOTHIO, H300PaXKATh

C IIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoanTs npuMepbl OOBEKTOB PEATIBHOTO MUPA, AMEKOIINAX
(opMy MHOTOYTOJIBHHKA, MPAMOYTOJIbHUKA, KBAAPATa,
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pabora
«IlocTpoeHue
MPAMOYTOJIbHUKA

C 3aIaHHBIMHA
CTOpPOHAMH

Ha HEJTMHOBAHHOMN
oymarey.
TpeyroapHuK.
[nowane n
MIEPUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIBHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIBHUKOB,
CAMHHULIBI
U3MEPECHUS
IUTOIIA/IH.
[TepumeTp
MHOTOYTOJIbHUKA

TPEYrOJIbHAKA, OLEHNUBATH UX JINHEHHBIE Pa3MEPHI.
BeIMHCIATB: IEPUMETP TPEYTOJIBHUKA, IPAMOYTOJIBHHUKA,
MHOT'OYTOJIBHUKA, IIOIAAb MPSIMOYTOJIbHUKA, KBagpara.
M300paxkath OCTPOYTOJIBHBIE, IPIMOYTOIBHBIE U
TYIIOYTOJIBHBIE TPEYTOJIbHUKH.

CTpouThb Ha HETMHOBAHHOM M KJIETYaTOl Oymare KBajapar u
MPAMOYTOJIBHHK C 3aJaHHBIMU JUINHAMHI CTOPOH.
HccaenoBarh cBoOiicTBa IPAMOYTOJIbHUKA, KBAaApaTa IyTEM
AKCIIEPUMEHTA, HAOMIOAEHUS, H3MEPEHUSI, MOJICTTMPOBAHHS,
CpaBHUBAThH CBOWCTBA KBaJpara 1 IIPAMOYTOJIbHHAKA.
KoncTpynpoBars MaTeMaTH4eCKHe NMPeIJI0KeHHUs

C MOMOLIBIO CBSI30K «HEKOTOPBIiY, «1t000i». Pacno3naBarb
VWCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA O MHOTOYTOJIBHUKAX,
NMPHBOAUTH NPHUMeEPHI U KOHTPIIPUMEPEI.

HccaenoBars 3aBHCHMOCTD IIJTOMIAAA KBAaJAparTa OT JIJIUHBL
€ro0 CTOPOHBL

Hcnonb3oBaTh cBOICTBA KBaIPATHON CETKU 71 TOCTPOCHUS
¢Guryp; pa3ouBaTh NPAMOYTOJIBHUK HA KBAAPATHL,
TPEYTOJIbHUKH, COCTABIATH (PUTYPHI U3 KBAIPATOB U
OPSIMOYTOJIBHAKOB M HAXOAUTh WX MJIOINA/b, pa30uBaTh
(urypbl Ha MPSAMOYTOJIBHUKM M KBAAPAThl U HAXOAUTh UX
IJI0IIAb.

Breipaxarb BeJIMYMHY IUIOLIAAM B PA3JIMYHBIX €IUHALAX
M3MEPEHUS METPUUECKON CUCTEMBI MEDP, MOHUMATEH H
HCII0JIB30BATh 3aBHCHMOCTH MEXIY METPAIECCKUMU
CIAMHALIAMHA U3MEPEHUS TUIOIIAIN.
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3HAKOMHUTBHCSI ¢ IPUMepPaMH PUMeEHEHHUs TJI0MIAN 1
NEPUMETPA B MPAKTUUYECKUX CUTyalusx. PemaTs 3a1a4u

U3 peaJIbHOM SKM3HU, MPeJIaraTb H 00CY:K1aTh pa3iniHble
CroCco0bI PEUICHUS 3a1a4

JlecsaTuuHble TPOOH

38

JlecaTidHas 3anucCh
npobeii. CpaBHEHUE
JECATUYHBIX
JpoOEi.

JlericTBus

C IECSITUYHBIMHU
JTPOOSMHU.
Oxpyrnenue
JECATUYHBIX
JpoOEi.

Perenue TeKCTOBBIX
3a/1a4, CoIepKallnx
npoOu. OCHOBHBIC
3a/1a4M Ha JpoOH

IpencraBasiTh 1ECATUUHYIO IPOOb B BUEC OOBIKHOBEHHOM,
YHUTATh U 3aNHCHIBATH, CPABHUBATH JACCATHYHBIC IPOOH,
npeniararb, 000CHOBBIBATH H 00CY:KAATH CIOCOOBI
YIOPSAOUYMBAHUS IECATUYHBIX TPOOEiA.

N3o0paxarh necATUYHBIE TPOOK TOUKAMU HA KOOPAMHATHOM
MIPAMOiA.

BoISIBASITH CX0ACTBA B pa3au4us NPaBUI ApU(PMETHIECKIX
JNEUCTBUI C HATYPAIbHBIMU YMCIAMU U ACCITUYHBIMU
IpoOsMU, OOBICHAITH HX.

BoinoaHsaTs apudMeTHUECKUE ACHCTBUS C AECITUYHBIMA
Apo0sIMH;, BHINOJIHATH NPUKHAKY H OHEHKY PE3yJbTara
BBIYHACIICHUH.

IIpumensiTy cBoiicTBa apu(PMETUUECKUX NEHCTBHIA

JUTSl PAMOHAIM3ALlMM BEIYMCIICHHA.

IIpuMeHSTH NPABWIO OKPYIJICHUS ICCATUYHBIX APOOCH.
IIpoBoauTHL MCCAEA0BAHNS CBOWCTB JECATUYHBIX APOOCH,
OTMUPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOILIBI0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U
OPUBOJUTH KX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIO’KHBIE BBICKA3bIBAHUS

0 ApoOsX, NPUBOAUTH NPUMEPBI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHU.
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Pemath TeKCTOBBIE 3a1a4M, COACPKAIIUE TPOOHBIC JAHHBIE, U
Ha HaXOXKIECHUE YaCTU LEJIOT0 U LEJIOro MO €ro YacTH,
BBISIBJISITH UX CXOJCTBA U PA3/JIHYHsl.

MopaeupoBaTh X0/ PEIICHUS 331a41 ¢ TOMOLIBIO PUCYHKA,
cxeMbl, Tabmuuel. llppBoanTH, pa3dupaTh, OLICHUBATH
PA3JIMYHBIC PELICHUS, 3aUCH PEIICHUANA TEKCTOBBIX 3a4a4.
OnepupoBarb IpOOHBIMHA YHCIIAMH B PEATTBHBIX )KU3HEHHBIX
CUTYaLUsIX.

Kputrnyecku oneHMBaTh NOJYYECHHBINA PE3YNbTAT,
OCYILIECTBISATh CAMOKOHTPOJIb, TPOBEPSIst OTBET

HA COOTBETCTBHE YCIOBHIO, HAXOIUTh OLIMOKH.
3HAKOMHTBCS C HCTOPHUEil pa3BUTUS apU(PMETHKH

HarmnsgHas reomeTpus.
Tena u purypst
B IPOCTPAHCTBE

MHOrorpaHHHKHU.
HzoOpakenue
MHOTOTPAHHHKOB.
Mogaenun
NPOCTPAHCTBEHHBIX
TEL.

I IpsaMOyTroJIBHBIHA
napauIeIenune],
Ky0. Pa3zBépTku kyOa
Y TIapajuICICIHIE A,
IIpakTiyeckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh HAa YepTexKax, PUCYHKAX, B OKPYKaOLIEM
MHpe NpsAMOYTOoJIbHBIN Mapajienenunen, Kyo,
MHOTOTPaHHUKH, OMUCHIBATH, HCMOJIb3Y sl TEPMUHOJIOTHIO,
OLICHUBATD JIMHEHHBIE Pa3MEPbI.

IIpuBoauTH NpUMeEPbI OOBLEKTOB PEATBHOTO MUPA, UMEIOLINX
(opMy MHOTOTPaHHUKA, MPSIMOYTOJBHOTO MAPAIIENICTIUAIIEA,
KyOa.

N300paxare kKyO Ha KjeT4aTol Oymare.

HccnenoBars cBoiicTBa Ky0a, MpsSMOYTOJIbHOTO
napajuleIenune1a, MHOTOTPAHHUKOB, UCTIONB3YsI MOJEIIH.
Pacno3naBarph u n300pakars pa3BEPTKU KyOa u
napauienenunena. MoaeanpoBathb KyO W Mapajuieenumne,
u3 OyMaru v MpoYnx MaTepruajgoB, 00bSCHATDH COCO0
MOJICTTUPOBAHUSI.
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PAMOYTOJIBHOTO
napauIeenuneaa

Haxoauts u3MepeHus, BbIYHCISITH IJI01Ab TOBEPXHOCTH;
00BEM Ky0a, MPAMOYTOJIBHOTO NapaJUIEIECIUNeNa;
HCCJIeI0BaTh 3aBHCUMOCTB 00BEMA Ky0a OT JJIMHBI €70
pedpa, BIABUTaTh H 000CHOBBIBATH THIIOTE3Y.
HaOuroaaTh u IpOBOAUTH AHAJIOTHH MEKIY IIOHATHIMHA
wionaan U 00bEMa, MEPUMETPA U MJIOIAANA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIO’KHBIE BBICKA3bIBAHUS

0 MHOTOI'DAHHMKAX, NPUBOAUTH NPHUMEPBI U KOHTPIIPAMEDHI,
CTPOMTH BBICKA3BIBAHHMS U OTPULIAHUS BBICKA3BIBAHWIA.
Pemars 3aga4um U3 peaibHON JKU3HA

[ToBTOpEHNE M 0000IIEHNE

10

IToBTOpEHME
OCHOBHBIX NOHIATHMN
1 METOJOB Kypca

5 kiacca,
00001IIeHNE 3HAHUH

BuI4HCasITh 3HAYEHUS BBIPOKEHUN, COACPIKALLINX
HATYPAJIbHbIE YMCIIA, OOBIKHOBEHHBIC U ICCATUYHBIE TPOOH,
BBITIOJIHATE MPEOOPA30BAHMS YU CEN.

BoiOupars cnocod CpaBHEHUS YHCEIT, BBIYUCIICHUN,
NPUMEHSATH CBOICTBA apu(PMETUUECCKIX NCHCTBUIA

JUTS PAliMOHAIIU3 AWK BEIYUCIICHUH.

OcyecTBASATh CAMOKOHTPOJIb BBITIOJHICMBIX ICHCTBHNA U
CaMOIIPOBEPKY PE3YJIbTaTa BEIYUCIICHUMN.

Pemars 3a0a4M U3 peabHON )KU3HU, IPHUMEHSATH
MaTeMaTH4YeCKHe 3HAHMA [T pelIcHU 3a1a4 U3 IPYyTUX
y4€OHBIX MPEAMETOB.

Pewmate 3a1a4m pasHbIMH C10CO0aMH, CPABHUBATD -
CNOCco0BbI PELICHUS 331241, BBIOUPATH PALHOHAJIbHBIH
crnocod

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC
Haumenoanue pasnena |Koimuectso OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMbl) Kypca 4acoB COJEPIKAHUE

HarypanbHble uncna 30 ApupmeTHuecKkue BoinosHsaTs apudmeTrnyeckue AeiicTBHSA C MHOTO3HAYHBIMU
JCHCTBHS HATYPAJIbHBIMU YMCJIAMH, HAXOAUTH 3HAYEHHS YU CIIOBbIX
C MHOTO3HAYHBIMHU BBIPOKCHUH CO CKOOKaMU U 0€3 CKOOOK; BBIYHMCJISITh
HATYPaJIbHBIMU 3HAYCHHUSI BBIPAKEHU, COACPIKAIMX CTETICHH.
yrcaamu. UncioBeie | BbINOJIHATH NPUKUAKY W OLEHKY 3HAYCHHUIA YUCIIOBBIX
BBIPKEHMS, BBIPOKEHW, MPUMEHATH NPUEMBI POBEPKHU PE3YJIbTATA.
NOPSAJOK IECHCTBUH, Hcnonb30BaTh NpU BHIYHCICHUSIX TIEPEMECTUTENBHOE U
MCITOJIb30BAHUE COUYETATENBHOE CBOMCTBA CIIO’KEHUS U YMHOXKCHHS,

cko0oK. OKpyTJieHHE
HATyPaJIbHBIX YUCE.
JlenuTenu u KpaTHble
qycna, HanOoIbIIuii
001Ul AeIUTEb U
HaMMEHbIIIEE 00IIIee
KPaTHOE.

JIemMMOCTb CYMMBI 1
MPOU3BEICHUSI.
JleneHue

C OCTaTKOM.
Pemmenne TeKCTOBBIX
3aga4

pacnpeacIuTeNIbHOE CBOWCTBO YMHOKEHHUSI OTHOCUTEIIBHO
CJIO>KCHHSI, CBOMCTBA apu(PMETHUECKUX ACHCTBHA.
HccnenoBarh 4nCIOBbIE 3aKOHOMEPHOCTH, POBOIUTH
YUCJIOBbIE SKCIIEPUMEHTHI, BBIABUTATH H 000CHOBBHIBATD
TUNOTE3bl.

@opMyJIMPOBATH ONIPEAEICHHS JICTUTENS U KPATHOTO,
HauOONBIIEro OOMIETO ACAUTENS 1 HAMMEHBLIETO O0IEro
KPaTHOI0, TPOCTOr0 U COCTABHOTO YKMCENT; HCIOJIB30BATh 3TH
MOHSATHS MPU PEUICHUM 3a/a4.

IIpuMeHSITH aJITOPUTMBI BEIYACIICHUS HAMOOIBIIETO OOLIETO
JEIUTENS U HAMMEHBIIETO 00IIETO KPATHOTO ABYX YMCEIL,
JITOPUTM PA3JIO’KEHUS YACIIA HA TPOCTHIE MHOKUTEIIH.
HcceaenoBars yciioBus ACIMMOCTH HA 4 1 6.

HccnenoBarp, 00CyR1aTh, (POPMYJIHPOBATH U
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000CHOBBIBATH BbIBOJ O YETHOCTH CYMMBI, TPOU3BEACHUS:
JIBYX UCTHBIX YUCEI, IBYX HCUCTHBIX UUCIIC, YETHOTO U
HEYETHOT'O YHCEI.

HccnenoBarhs CBOMCTBA IETMMOCTH CYMMBI U ITPOU3BEICHUS
YUCEI.

IIpuBoauTH IPUMEPBI YUCEII C 3aJaHHBIMUA CBOMCTBAMMU,
pacno3HaBaTh BepPHbIE€ H HEBEPHbIE YTBEPKIACHUS

0 CBOMCTBAX YKCEIl, ONPOBEPraTh HEBEPHBIE YTBEPIKACHUSA
C NOMOIIBIO KOHTPHIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YECKHUE NMPEAT0KCHHUSA

C TIOMOIIBIO CBA30K «WAY», KA, KECIH..., TO...».

PemaThb TEKCTOBBIC 330a41, BKIIKOYAKOIINAC ITOHSITHS
JETUMOCTH, apU(PMETHIECKUM CIOCOOOM, UCTIOJIB30BATh
nepedop BCEX BO3MOKHBIX BAPHAHTOB.

MoaeaupoBarhb X0/ PELICHUS 3a1a44 C TIOMOLLBI PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa3éupaTh, OLEHUBATDH PA3TUYHBIE PELHICHUS,
3aMuCh PENICHUI TEKCTOBBIX 3a1a4.

Kpurnvecku OneHUBATH MTOJTYUYCHHBINA PE3YIBTAT, HAXOIUTH
OLIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb, MPOBEPSIst OTBET

Ha COOTBETCTBUE YCIOBUIO

HarnsgHas reomeTpus.
[ IpsMBbIe HA TIIIOCKOCTH

IleprieH iUKyJISIpHBIE
MPSAMBIE.
[TapayuienbHbIe
MPSAMBIE.
PaccrosHue mexnay

Pacno3naBaTth Ha yepTekax, pUCyHKax Cly4ad B3aUMHOTO
PACTIOJIOKEHUS IBYX MPSMBIX.

N300paxath ¢ HOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

HA HETMHOBAHHOM M KJIETYaTOi OyMare IBe MepeceKaroIuecs
OPsSIMBIE, IBE NAPAJIETBHBIE TPSMBIC, CTPOUTH MPSIMYIO,
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JBYMSI TOUKAMHU,
OT TOYKH 10 NIPAMOiA,
JUIMHA MapIipyra

Ha KBaJIPaTHOM CETKE

MIEPIEHINKYIIAPHY IO JaHHOM.

IpuBoauTh NpUMeEpPHI NAPAIETLHOCTH U
MEPIEHINKYIIAPHOCTH MIPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTe B MHOIOYTOJIBHUKAX MEPIIEHAUKYJISIPHBIE U
napajjienbHele CTOPOHbL. M300pamars MHOTOYTOIBHUKH
C MapaJUICIIBHBIMA, IEPIICHINKYIIIPHBIMU CTOPOHAMH.
Haxoaurs paccTtossHue MEXKIY ABYMS TOYKAMH, OT TOYKH
JIO MIPSAIMOM, JUTMHY IIyTH Ha KBAJAPATHOMN CETKE, B TOM YHCIIE
UCIOJIB3YS IU(POBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO Apo0H,
COKpallleHuEe APOoOCi.
CpaBHeHuE 1
YIOPSA0YMBAHHE
JpoOEi.
JlecsaTuunbie qpodH
U METpUYecKas
CUCTEMA MED.
ApupmeTHuecKkue
JEUCTBUSA

¢ OOBIKHOBCHHBIMHU
U ICCATUYHBIMHU
JTPOOSMHU.
OTHOIIEHUE.
JleneHue B JTaHHOM

CpaBHHBATh U YNOPSAOYUBATH POOU, BHIOMPATH CNIOCO0
CpaBHEHUS APOOCH.

IlpeacTaBasiTh AECATUYHBIEC APOOU B BUJEC OOBIKHOBEHHBIX
IpoOeii 1 OOBIKHOBEHHBIC B BUJIE ICCITUYHBIX, HCMOJIb30BATH
IKBHBAJICHTHbBIE MPeACTABJIEHHUS] TPOOHBIX YUCEN MPU UX
CPaBHCHWM, MPHA BHIYUCICHUSX. M CMOAB30BATH JECATUYHBIC
Apo0Ou mpy npeoOPa30BAHUN BEIMYMH B METPUYECKOMA
CUCTEME MED.

BeinosHaTe apudgmMernyeckue AeiicTBus

C OOBIKHOBEHHBIMU U IECATUYHBIMU JTPOOSIMH.

Bbr4uc/siTh 3HAUCHUS BBIPAKEHUN, COAEPKAIINX
OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU, BBITIOJIHATh
npeoOpa3oBanus IpoOei, BLIOMPATH CIOCO0, MPUMEHSTH
cBoiicTBa apu(PMETHUECCKUX IEHCTBUIN /TSl paliOHATA3alM|
BBIYUCJICHU .

CocTaBasiTh OTHOUIEHUS U MPONOPLIUH, HAXOAUTH
OTHOIICHHUE BEJINYMH, ICJITh BEJIMYUHY B JAHHOM

30



OenepanvHas pabouas mporpamma | Marematuka. 5—9 knaccel (6a30BbIi YPOBEHb)

OTHOLICHUH.
Macmra0,
MPOTIOPLMSL.
ITonsaTre nporeHra.
Beruncnenue
MPOLICHTA

OT BEJIMYMHBI U
BEJIMYHUHEI 110 €€
MPOLICHTY.

Pemenne TeKCTOBBIX
3a1a4, CoAep Kalmx
ApoOH ¥ TPOLIEHTHI.
IIpakTiyeckas
pabota «OTHOlIICHHE
JUTUHBI OKPYKHOCTH
K €€ TuamMeTpy»

OTHOILICHUH.
HaxoanTth 3kcnepuMeHTAIbLHBIM MY TEM OTHOLIEHUE JITTUHBI
OKPY>KHOCTHU K €€ JUaMETpy.

HNuTepnpernpoBarh MacuTad KaK OTHOLIECHUE BEJIMYMH,
HAXOJAUTH MacIITa0 TUIaHa, KAPThl U BBIYUCIISITH PACCTOSTHUS,
UCIOJIB3YS MacIlTal.

OOBACHATB, UTO TAKOE MPOLEHT, YHOTPEOIATE 0OOPOTHI peUr
CO CJIOBOM «ITPOLIEHTY. BhIpamarh NpOLECHTH B APOOSX U
ApoOH B MPOLEHTAX, OTHOIICHUE ABYX BEJIMUMH B MPOLICHTAX.
BbruucasTe IPOUEHT OT YMCIIA U YKACTIO TIO €0 MPOLICHTY.
Okpyrasars ApoOU U MPOUEHTHI, HAXOIUTh TPUOJIMKEHUS
YHCETT.

Pemats 3aga4u Ha 4aCTH, MPOLEHTHI, TPOMOPLHH,

HA HAXOXJACHKUE TPOOU (MPOLEHTA) OT BETMYUHBI U BEJIMYUHBI
1o €€ 1poOu (MPOUEHTY ), APOOU (MPOLIEHTA), KOTOPbIi
COCTaBJISIET OJJHA BeM4YKMHA OT Apyroi. llpuBoauTs,
pa30duparb, OEHUBATD PA3JIMYHbIC PEIICHUS, 3aTUCH
PELICHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGopManuI0 U3 TaOINI] U TUArPaMM,
UHTEPNPETUPOBATH TAOJUYHBIC TAHHBIE,

OTPEAETATH HAMOOJIBIIEE U HAUMEHBLIEE

U3 MPEACTABICHHBIX TAHHBIX

HarnsgHas reomeTpus.
CummeTpus

OceBas cuMMETPHUS.
LlenTpasibHas
CUMMETPHUSL.

Pacno3naBarth Ha yepTekax U M300PAKEHUAX, H300pakaTh
OT PYKH, CTPOMTH C MOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTPE30K, TOMAHYI0, TPEYTOJIbHUK, MPSMOYTOJIBHHUK,

31




OenepanvHas pabouas mporpamma | Marematuka. 5—9 knaccel (6a30BbIi YPOBEHb)

[ToctpoeHue
CUMMETPUYHBIX
¢uryp.
IIpakTiyeckas
pabota «OceBas
CUMMETPHUS».
Cummerpus

B POCTPAHCTBE

OKPY>KHOCTB), CAMMETPUYHYIO JAHHOH OTHOCHUTEBHO
[IPAMOM, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY>KAKOILEM MUPE.
MopenupoBathb 13 Oymaru a8€ QUrypbl, CAMMETPHUYHBIE
OTHOCHUTEIILHO IPSIMOH; KOHCTPYHPOBATh T€OMETPUUYECKUE
KOH(pUTypalyu, UCHOJb3ysl CBOMCTBO CUMMETPUH, B TOM
YHCIIE ¢ TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccnenoBarhb CBOHCTBA M3YUYEHHBIX (DUTYD, CBI3AHHBIE

C CUMMETPHEH, HCIOJIBb3YS SKCIIEPUMEHT, HAOITFOICHUE,
MOJIEIMPOBAHUE.

O0G0CHOBBIBATH, ONIPOBEPraTh C MOMOIIBK KOHTPIPUMEPOB
YTBEPKACHHS O CAMMETPUU QUTYP

BreipaskeHust ¢ OykBaMu

[TpumeneHne OyKB
JUIS 3aIACH
MaTEMaTUYECKUX
BBIPOKECHUN U
[IPEUTOKEHAMN.
bykBeHHBIE
BBIPOKECHHUS U

YU CJIOBBIE
MOJICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXO0KJICHUE
HEU3BECTHOTO

Hcnonb3oBaTh OyKBBI AJ1s1 0003HAYCHUS YUCEN, TP 3ATUCH
MaTEMATHYECKUX YTBEPKIECHUH, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS MO YCIOBUIO 331a4H.

HccnenoBarh HECIOKHBIE UM CIIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JIs1 UX 3aIHCH.

BoruncasTs 4nciaoBoe 3HaUeHUE OyKBEHHOTO BBIPAKECHUS
IPH 3a1aHHBIX 3HAYCHUIX OYKB.

3anucbiBaTh (OPMYJIbI: IEPUMETPA U TUIOLIATA
OPSIMOYTOJIBHHAKA, KBAIpaTa;, JUIMHbBI OKPY>KHOCTH, MJIOLIAAA
KPYTa, BHINOJIHSATH BHIYHCJICHHUS 10 3TUM (POpMYJIam.
CocTaBiasiTb (POPMY/JIbl, BEIPAKAOIINAEC 3aBUCUMOCTH MEKTY
BEIIMYMHAMU. CKOPOCTh, BPEMSI, PACCTOSIHKE, LICHA,
KOJIMYECTBO, CTOMMOCTB;, TPOU3BOIUTEIIbHOCTD, BPEMSI, 00BEM
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KOMITOHEHTA. padoTHI; BEIMONHITE BBIYMCIECHUS TIO 3TUM (POPMYIIaM.
DopMyIIBI Haxoauth HEM3BECTHBII KOMITOHEHT apU(PMETHUECKOTO
JNEUCTBAS
HarnsgHas reomeTpus. 14 UeTBIpEXYTONBHUK, MN300paxaTrh Ha HETMHOBAHHOM U KJIETYATOH Oymare
OUrypsl Ha IJIOCKOCTH IPUMEPBI C UCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKHU C 33JaHHBIMU CBOHCTBAMH:
[IpAMOYTONBHUK, C MapAJIENIBHBIMUA, IEPIEHAUKYJIIPHBIMHU, PABHBIMA

KBaJpar: CBONCTBA
CTOPOH, YIJIOB,
JUaroHajIcH.
Hsmepenue yrios.
Buanl
TPEYTOJILHUKOB.
[TepumeTp
MHOI'OYTOJIBHUKA.
[Tnowmane Gurypsl.
DopMyIel
[epuMeTpa 1
IO N
MPAMOYTOJIbHHAKA.
[TpuOnumxEHHOE
U3MEPEHUE IUTOLIAIN
(uryp.
IIpakTiyeckas

CTOPOHAMHU, MPSMBIMH YIJIAMHU U JIP., PABHOOE APEHHBIN
TpeyroapHuk. llpeasarars u 00Cy:KaaThb cnocoosbl,
AJITOPUTMBI [TOCTPOEHUSL.

HccnenoBarh, HCMONB3YS SKCIIEPUMEHT, HAOIIOICHUE,
MOJCIIMPOBAHUE, CBOICTBA NPAMOYIOJIbHUKA, KBAIpara,
pa3OuBaTh Ha TPEYroJbHUKHA. O00CHOBBIBATH, ONPOBEPraTh
C MOMOUIBI0 KOHTPIPUMEPOB YTBEPIKACHUS

O IPSAMOYTOJIbHUKE, KBAJpare, pacno3HaBaTh BEPHBIC U
HEBEPHBIC YTBEPKIACHUSL.

H3mepsiTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTHPA YTJIBL,

B TOM YMCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YIJIbL,
PACMO3HABATH OCTPBIE, IPSMBIE, TYIIBIEC, PA3BEPHYTHIC YIJIBL
Pacno3naBarh, H300pakaThb OCTPOYIOJIBHBIHI, TPSIMO-
YTOJIBHBIHI, TYNIOYTOJIBHBIN, pAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI TPEYTOIBHUKH.

BoeraucasaTs nepuMeTp MHOTOYTOJIBHUKA, MJTOINA b
MHOTOYTOJIbHUKA pa30MEHUEM HA MPSIMOYTOJIbHUAKH,
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padota «I Lmomaap
Kpyra»

HA paBHbIE (PUTYPBL, UCTIOIB30BATH METPUUYECCKHUE €IMHHULIBI
M3MEPEHHUS JJIMHBI U TIOIIATH.

Hcnonb3oBars npudInKEHHOE H3MEPEHHe IJIUH U
wionaci Ha KneTdyaroi Oymare, npuOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY>KHOCTH, TUIOIIAIN KPyTa

[ lonoxuTENBHBIE U

OTPHULATCIILHBIC YU Clla

40

Llenbie uncna.
Monayne yucia,
rEOMETPUYECKAS
WHTEPIIPETANAS
MOayJis. YACIIOBBIE
MTPOMEKYTKH.
[TonoxuTenbHbIE U
OTPHLIATENBHBIC
yncaa. CpaBHEHUE
MTOJIO>KUTESTBHBIX U
OTPHLIATENBHBIX

YU CEIL.
ApupmeTHuecKkue
JIEUCTBUSA

C MOJIOKUTETBHBIMHA
U OTPULATCIIEHBIMA
YU CIIAMMU.

Penrenue TeKCTOBBIX
3aja4

IIpuBoaANTH NPUMEPbI UCTIOJIB30BAHUS B PEATIBHOM KU3HU
MTOJIOXKATENBHBIX U OTPULIATEIIEHBIX YHUCEIT.

N300paxkars 1EIbIC YMCIIA, TTOJOKUTEIIBHBIC H
OTpHULIATENIBHBIE YMC/Ia TOYKAMU HA YACIIOBON MPSAMOIA,
HCIOJIb30BATh YUCIIOBYIO IPAMYIO JUISi CPABHEHUS YHCEIL.
IIpumeHsaTs IpaBUJIa CPABHEHHUS, YIIOPAAOYHBATH LIEbIC
YyClia, HAXOAUTH MOIYJIb YACIIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C IMOJIOKUTEITBHBIMA
1 OTPULIATEIIbHBIMA YMCIIAMHA, HAXOAUTH 3HAYECHUS
YHCJIOBBIX BBIPAKCHUN, CONEPIKAIUX TEUCTBUS

C TIOJIOYKUTENIbHBIMU U OTPULATEIbHBIMU YA CIIAMH.
IIpumeHsITHL CBOICTBA CIIOXKECHUSA U YMHOXKEHUS

JUTsl peoOpa3oBaHusl CYMM U MMPOU3BEICHUNA
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[ IpeacTaBiieHUEe JAHHBIX

IIpamoyroybHas
CUCTEMA KOOPAUHAT
HAa TJIOCKOCTH.
Koopaunatel Touku
HA TUIOCKOCTH,
abcuucca u
OpAMHATA.
Cronbuatsie 1
KPYTOBbIE
JMarpaMMal.
IIpakTiyeckas
pabora «IlocTpocHue
Jarpamm.
Perenue TeKCTOBBIX
3a/1a4, CoAepIKaIMX
JTAHHbBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE NPSIMOYTOJIBHOM
CUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO, CTPOUTH HA KOOPAUHATHOM MIOCKOCTH
TOYKHU W (PUTYPHI MO 3aJaHHBIM KOOPJAMHATAM, HAXOAUTh
KOOPJMHATHI TOUEK.

Yurarh cTOA0YATHIE U KPYTOBBIC TUArPAMMBbI,
HHTEPHPETHPOBATH JIAHHBIE, CTPOUTH CTOJIOUYATHIC
auarpamMmel. Menonb3oBats uH(pOpMaLUIO,
MPEACTABICHHYIO B TAOJIMIIAX, HA TMarpaMMmax JJisk pEIICHUs
TEKCTOBBIX 33724 Y 33724 U3 PEAIbHOMN KU3HU

MPEACTABICHHBIE
B TAOIMIAX 1
Ha uarpaMmmax
Harnsignas reomerpusi. [TpssMOyTONBbHBINA Pacno3HaBaTh Ha 4epTEKax, PUCYHKAX, OMUCHIBATH
OuUrypsl B IpOCTPAHCTBE napayieenunen, nupamMuay, IpusMy, [WJIMHIP, KOHYC, [Iap, H300pakaTh UX
KyO, mpu3ma, OT PYKH, MOJGJTHPOBATH U3 OyMaru, MIacTUIMHA, TPOBOJIOKH

nUpaMuja, KOHYC,
IUIMHJP, Iap U

cepa.
HzoOpakenue

u ap. IlpuBoguth npuMepbl 0OBEKTOB OKPYKAKOLIETO MUPA,
UMEIMX (POPMBI HA3BAHHBIX TETT.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpO, IPaHb,
OCHOBAHUE, BBICOTA, PAINYC U AUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOIPaHHUKOB,
UJIMHAPA U KOHYCA.
IIpakTiyeckas
pabota «Co3nanue
MOJIETIEN
MPOCTPAHCTBEHHBIX
buryp».

INongarue 00BEMa;
€IUHULIBI U3MEPEHMUSI
00bémMa. O0BEM
OpSIMOYTOJBHOTO
napajuleIenunena,
Ky0a, popmyIibl
00BEMa

N3y4ars, nCNOMb3ys SKCIEPUMEHT, HAOIOICHUE, U3MEPEHHE,
MOJICTIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOIICTBA HA3BaHHBIX TEN, BBISIBJSITH CXOCTBA U
Pa3IN4usa. MKy MUPaAMUION U IPU3MON; MEXKITY
HUIMHIPOM, KOHYCOM H LIapOM.

Pacno3naBarth pa3BEPTKY Mapajuiesienunena, Kyoa, mpu3Msl,
NUPAMHUAJBL, KOHYCA, WIAHAPA, KOHCTPYHPOBATD JTAHHBIC
TENa U3 Pa3BEPTOK, CO3AABATH UX MOICIIH.

Co3maBaThb MOJeJIM MPOCTPAHCTBEHHBIX (PUTYp (M3 Oymary,
MPOBOJIOKH, TUTACTHIIMHA U AP. )

M3mepsaTs HA MoaesIX: JIMHBI pEOEP MHOTOTPAHHUKOB,
JMaMETp LIapa.

BeiBoauts Gpopmyay 00bEMa MPIMOYTOJIBEHOTO
napajjienenuneaa.

BoruncasaTs no popmysnam: 00b6EM TPSIMOYTOJLHOTO
napauienenunena, Kyoa, nCnojib30BaTh €AMHUALBI HU3MEPECHUS
00bEMA; BBIMUCIATH 00BEMBI TEJT, COCTABJICHHBIX U3 KyOOB,
NapauIeIeNUNeI0B; peliaTh 3a1a4M C PCabHBIMU JAHHBIMU

[ToBTOpeHKE, 0000IICHUE,
CHUCTEMATH3ALMS

20

IToBTOpEHME
OCHOBHBIX TOHSTUMI
1 METOI0B KYPCOB 5
1 6 KJ1accoB,
000011cHNE U
CHCTEMAaTH3AL
3HAHU M

Bbr4uc/siTh 3HAUCHUS BBIPAKEHUN, COAEPKAIINX
HATyPaJbHBIE, LIEJIBIE, IOJIOKUTEIBHBIE U OTPULIATEIBHBIE
yucia, 0OBIKHOBEHHBIE U ACCATUYHBIE JPOOU, BHIMOIHSTh
npeoOpa3oBaHus YUCEN U BBIPAKEHUH.

BriOupars cnocod CpaBHCHUS YHCEIT, BBIYUCIICHUN,
NPUMEHSATH CBOICTBA apu(PMETUUECCKIX NCHCTBUIA

JUISL PAlIMOHAIN3AMKA BEIYUCIICHUH.
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PewiaTe 3a1a4m U3 peasIbHOM YKU3HU, IPUMEHATH
MaTeMAaTH4YeCKHe 3HAHMS JIJIsl PELICHU 3a/1a4 U3 APYTHUX
IPEAMETOB.

Pemarts 3aga4uu pa3HbIMH CIOCO0AMH, CPABHHBATD,
BbIOMPATH CNOCOOBI PEIICHMS 3aJaUH.

OcyecTBASATh CAMOKOHTPOJIb BBITIOJHICMBIX ICHCTBHNA U
CaMONPOBEPKY PE3YyJIbTaTa BEIYMCICHUN

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

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

HOACHUTEJIBHAA 3AITNCKA

Anredpa sBJIS€TCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 0OLIEro 00pa3oBaHUs:
oHa O0ecreynBacT U3yueHUE OPYTUX MUCIMILUIMH, KaK €CTECTBECHHO-HAYyYHOTO, TaK W
TYMAHUTAPHOTO LIUKIIOB, €€ OCBOCHUE HEOOXOAUMO JUIsl MPOJOKEHUST 00pa3oBaHusl U
B TMOBCEAHEBHOM Ku3HU. PaszButue y 0OyYalOUXCS HAy4HBIX MPEACTABICHUI
0 MPOUCXOXKACHUM W CYIIHOCTH aireOpandeckux aOCTpakiuid, crmocode OTpakKeHUs
MaTEMaTUYECKOH HAyKOW SIBJEHWHA W TPOLECCOB B MPUPOJAEC W OOIIECTBE, POJIU
MaTeMaTU4YeCKOr0 MOJACTUPOBAHKS B HAyYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUSI U KAUECTB MBIILJICHUS, HEOOXOAUMBIX JUIs
ajanrtanuyu B COBpeMeHHOM IudpoBom oOmiecTBe. M3ydeHue anreOpbl oOecneynBacT
pa3BUTHE YyMEHUS HAOMIOJaTh, CPaBHUBATh, HAXOIUTh 3AKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBHIBATH CBOM
ACHCTBUSL W BBIBOABI, (OPMYIMpPOBATh yTBEpxkAEHUS. OCBOEHHME Kypca anreOpsbl
o0ecreunBacT Pa3BUTHE JIOTMYECKOTO MBILUICHUS OOYYAIOMIMXCS: OHU HCHOJBb3YIOT
JNCNYyKTUBHbIE W MHIYKTUBHBIE pACCYyKICHMs, OOOOIICHUE W KOHKPETU3ALMIO,
aOcTparupoBaHue U aHajoruto. O0yueHue anredpe Npeanoaract 3HaYuTebHbIA 00BEM
CaMOCTOSITENILHON JIEATELHOCTH 00YYaIOIIMXCsl, MO3TOMY CaMOCTOSITEIBHOE PELICHUE
3a1a4 sBJISETCS pealu3alueii AeaTeNbHOCTHOTO MPUHIMIA 00y YEHU S,

B crpykrype mporpammel yueOHOrO Kypca «AiredOpa» Ui OCHOBHOTO OOIIETO
00pa3oBaHKMsi OCHOBHOE MECTO 3aHUMAIOT COACPIKATEIIbHO-METOUYECKUE JIMHUM:
«Yucna v BBIYUCICHUSY, « ANIreOpanyecKue BEIPAKECHUS, « Y pPABHEHUS U HEPABEHCTBAY,
«Dyukuuny. Kaxaas u3 3TUX COACPKATEIbHO-METOUUECKUX JTMHUIA pa3BUBAECTCS HA
OPOTSLKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOICHCTBYS C IPYTMMU €ro JUHUIMU. B
X0JIe U3yueHHsl yU4eOHOTo Kypca 0Oy4aroIUMCsl TPUXOJUTCS JIOTUYECKUA PACCYKAATh,
UCMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3W ¢ 3TUM B NIporpaMmy
yueOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABJICHHbBIE
BO BCEX OCHOBHBIX paziefiax MaTeMaTuyeckoro oOpa3oBaHUs U CHOCOOCTBYIOLIUE
OBJIQJICHUIO OOYYarOIIMMUCS OCHOB YHMBEPCAJIBHOTO MAaTEMaTHYeCKOrO  SI3bIKA.
ConepkarenbHOi U CTPYKTYPHONH 0COOCHHOCTHIO YYEOHOTO Kypca « Anre0pay SBisieTCs
€ro MHTETPUPOBAHHEBIN XapakKkTep.

Conepxkanuie TMHUM «YuKCa U BBIYUCICHUS» CIYKUT OCHOBOW AJIsl AajibHEHIIErO
U3yUEHUS MaTeMaTWKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS JIOTUYECKOTO
MBILUIEHUS, (OPMUPOBAHUIO YMEHHUS TMOJIb30BAaThCsl  QITOPUTMAMM, a TaKxKe
OpUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOJMMBIX JUIsl MOBCEAHEBHOM >KU3HU.
PazBuTHe MOHATHS O 4YMCIE HA YPOBHE OCHOBHOIO 00mIEro 0Opa3oBaHMs CBI3aHOC
pPaLMOHATIBHBIMA U WPPALMOHAILHBIMU 4KciIaMu, (OPMUPOBAHUEM MPEACTABICHUIAO
JNCUCTBUTEILHOM 4KCE. 3aBEPUICHUE OCBOCHHMS YHUCJIOBOH JIMHUM OTHECEHOK
cpenHeMy oOuieMy 00pa3oBaHUIO.
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Conepxkanue JBYX aNreOpanyecKux JUHUN — « AIreOpandyecKue BBIPAXKEHUS» W
«YpaBHEHUsT W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHMIO Y OOYyYarOMIMXCs
MaTeEMAaTHYECKOTO anmnapara, HeOOXOAMMOTO JUTsl PELICHUS 3314 MATEMATHUKH, CMEKHBIX
OPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOro o0miero
oOpazoBaHusl y4eOHBII Marepuall TPyNNHPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKEHUM.
Anrebpa JAEMOHCTPUPYET 3HAUEHUE MATEMATHKM KAaK S3bIKa JJs MOCTPOCHUS
MaTEMaTHYECKAX MOJIEINICH, ONMMCAHUS TPOLIECCOB U SIBJICHUIA pealbHOro Mupa. B 3anaun
00yueHus anredpe BXOAAT TAKKE JATTbHEHIIIEE PA3BUTHE aITOPAUTMUYECKOTO MBILIICHHUS,
HEOOXOIMMOTr 0, B YaCTHOCTH, 17151 OCBOEHMSI Kypca MH(OPMATHKH, M OBJIAZICHAE HABBIKAMHU
JNEAyKTUBHBIX PpaccyxiaeHuil. [IpeoOpa3zoBaHue CHUMBOJNBHBIX (OPM CIIOCOOCTBYET
PA3BUTHUIO BOOOPAKEHH S, CHOCOOHOCTEN K MAaTEMATHUYECKOMY TBOPYECTBY.

Conepxanne (PyHKIMOHAIBHO-TPAQUUYECKOW JMHUM HALEIECHO Ha MOJyYEHUE
OOy4YaroOUMMUCS 3HaHUN O (PYHKIUSIX KaK BOKHCHUINICH MaTeMaTH4eCKOM MOJEM ISt
OMUCAaHUS W WCCIICIOBAHUS Pa3HOOOPA3HBIX MPOLECCOB M SBJICHUN B MPUPOAC W
oOumiectBe. M3ydeHne marepuasia crmocOOCTBYET PA3BUTUIO Y OOYYAKOIIUXCS YMCHHS
UCMOJIb30BaTh PA3JIMYHBIE BBIPA3UTENBHBIE CPEACTBA SI3bIKA MATEMATUKUA — CIIOBECHBIE,
CUMBOJIMYECKHE, rpapruecKre, BHOCUT BKJIaJ B OPMUPOBAHUE MTPEACTABICHUN O POJIA
MAaTEMAaTHKH B Pa3BUTHH LIMBUIU3ALMHU U KYJIbTYPHI.

CormacHo yueOHOMY MJIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbIH Kype « AnreOpay,
KOTOPBIA BKJIKOYACT CJICAYIOLIME OCHOBHBIE paszlenbl coacpkanus: «Yucna
BBIUYMCIICHHUS, «ANNeOpanyeCKUe BBIPLKEHUS), « YPABHEHUS W HEPABEHCTBAY,
«DYHKIAWY.

OOwmee YMCIO YacoB, PEKOMEHIOBAHHBIX [UIsl M3Y4YCHHs ydeOHOro Kypca
«Anredpa», — 306 vacos: B 7 kimacce — 102 yaca (3 4aca B Henento), B 8 kiacce —
102 yaca (3 vaca B Hezento), B 9 kimacce — 102 yaca (3 yaca B HEACTIO).

COAEPKAHUE OBYYEHUA

7 KUIACC
Yucs1a 1 BBIYHCICHUSA

JpoOu 0OOBIKHOBEHHBIE U ACCATHYHBIC, IEPEXO] OT OJHOM (POpMBI 3anucK ApoOei K
apyroii. ITloHATME palMOHANBHOIO 4YHMCIA, 3alUCh, CPABHEHHE, YMOPSAOUYMBAHKE
PALMOHAIBHBIX YHUCENl. APUPMETUUECKHE NCHCTBUS C PALMOHAIBHBIMU YHCIIAMHU.
Pemenue 3a1a4 U3 peanbHONW TPAKTUKK HA YaCTH, HA APOOH.

CreneHp € HaTypaJlbHBIM — TMOKA3aTeNIeM:.  OMNPEIENICHUE, NpeoOpa30BaHUE
BBIPOKEHUI HA OCHOBE ONPEAEIICHUS, 3aMHUCh OOJIbIIMX 4uces. [IpOLeHThI, 3anuch
OPOLEHTOB B BHJEC APoOM W ApoOM B BUAC MPOLUECHTOB. TpH OCHOBHBIE 3aJa4d Ha
OPOLEHTHI, PEIIEHHUE 3a/1a4 U3 PEaTbHONW TPAKTHKH.

[IpumMeHeHEe MPU3HAKOB ACTUMOCTH, PA3JIOKCHUE HA MHOXKHUTENM HATyPATbHBIX
YHCETT.

PeanbHbIe 3aBUCUMOCTH, B TOM YKCIE MPpsiMas 1 0OpaTHas MPONOPUUOHATBHOCTH.
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Auredpanvyeckue BbIPpaKEeHHU s

[lepeMEHHBIE, YMCIOBOE 3HAUYCHUE BBIPAKCHHS C NEPEMEHHOH. JlomycThMBble
3HAUEHUS TEPEMEHHBIX. [IpeacTaBiicHME 3aBUCMMOCTM MEXKIY BEIIMUYMHAMH B BHUJC
(dopmynel. Beruncnenus no ¢gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKCHUH,
TOKJIECTBEHHO PABHBIC BBIPAKCHUS, TPABHIIA MPEOOPA30BAHUS CYMM M MPOU3BEACHHUMN,
NPABHJIA PACKPBITHS CKOOOK M MPUBEACHUS MOJAOOHBIX ClaracMbIX.

CBOICTBA CTEMEHU C HATYPAIBHBIM TTOKA3aTENIEM.

OpHouneHel W MHOrowieHbol. CreneHb MHOroudneHa. CosKeHWe, BBIYMTAHUE,
YMHOXXEHUE MHOTOYJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKECHHS: KBAApaT CyMMBbI W
KBaapaT pasHocTH. Dopmyna pa3HOCTH KBAApaToB. Pa3ioskeHWE MHOTOYJICHOB Ha
MHO>KHTEITH.

YpaBHeHHS 1 HEPABEHCTBA

YpaBHEHHE, KOPEHb VYPABHECHHs, TMpaBWjaa MNpPeoOpa3oBaHUsl  YPABHEHUS,
PAaBHOCUJILHOCTH YPaBHEHUM.

JInHelHOe ypaBHEHHE C OTHON NTEPEMEHHON, YUCIIO KOPHEN JIMHEHHOTO YPaBHEHNS,
PELICHUE JIMHEWHBIX YpaBHEHWHA. COCTABIICHWE YPABHEHWHA 110 YCIOBHKO 33/1a4M.
Pelrenne TeKCTOBBIX 3a1a4 C TOMOILBIO YPABHEHUIA.

JluneiiHOE ypaBHEHHE C JABYMsI MEPEMEHHBIMA M ero rpaduk. Cucrema IByX
JIMHECHHBIX YPABHEHMIA C IByMsI IEPEMEHHBIMU. PelIeHnE CUCTEM YpaBHEHUH CTOCOOOM
ITOACTAHOBKH. [ IpuMepHl perieHrs TEKCTOBBIX 3aa4 € IIOMOILBI CUCTEM YPAaBHEHHA.

DOyHKIUU

Koopaunara Touku Ha mpsamMoil. UKCIIOBBIE TPOMEKYTKH. PaccTosHre MeXay AByMs
TOYKaAMH KOOPAUHATHON IIPSIMOM.

[IpssmoyronbHas cucrtema KoopaumHar, ocu Ox u Oy. AGciycca U OpaAMHATa TOYKH
HA KOOPAMHATHOH MockocTu. [IpuMepsl rpadumkoB, 3amaHHbIX (Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocteil. [lonsatue pynknun. ['padux pynknumn. CoiicTBa
¢ynkumii. Jlnnelinas Qynkums, e€ rpaduk. 'padpuk ¢pynkuum y = |x|. I'padmyeckoe
PELICHNE JINHEHHBIX YPABHEHNUN U CUCTEM JIMHEHHBIX YPAaBHECHUI.

8 KIIACC
Yucia v BbIMUCTICHUS

KBaapatHsiii kopeHb u3 uncina. [lonstre 00 nppaunoOHATBHOM Yuciie. JlecaTHUHBIC
OpUONMKEHUST MPPALMOHANIBHBIX 4Hcen. (CBOHCTBa apu(PMETHUYECKMX KBAAPATHBIX
KOPHEW M UX NPUMEHEHUE K TPEOOPA30BAHUIO YMCIIOBBIX BBIPHKCHHUNA W BBIYACIICHHSIM.
JIEHCTBUTENIBLHBIC YUCIIA.

Crenenb ¢ 1enbIM oKas3areneM U €€ cBoicTBa. CTaHgapTHAS 3alACh YUCIIA.

Auredpanvyeckue BbIPpaKEeHHU s
KBanparHbiii TpEXWIEH, PA3IOKEHUE KBAAPATHOTO TPEXUICHA HA MHOXKUTEIH.
AnreOpanyeckas a1poOb. OCHOBHOE CBOMCTBO ajreOpanyeckoi qpoou. CrokeHue,
BBIUMTAHUE, YMHOKEHHE, IEJIEHUE allreOpanuecKux 1podeii. PallnoHaabHbIE BEIPOKECHUS
¥ X TPeoOpa3oBaHue.
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YpaBHeHHS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpPHEH KBaapaTHOrO ypaBHEHUs. Teopema
Buera. Pelienne ypaBHEeHH, CBOMAILMXCSA K JTMHEWHBIM W KBaaparHbIM. [Ipocreiimme
ApOOHO-PAMOHATIEHBIC YPABHEHHMSI.

['paduueckas wHTEpOpeTalusi YpPaBHEHWA C JBYMS MEPEMEHHBIMA M CHUCTEM
JIMHENHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU. [ IpUMeEpPBI PEIICHUs CUCTEM HEJTMHEMHBIX
VPaBHEHUI C ABYyMs IIEPEMEHHBIMU.

PelieHre TEKCTOBBIX 3a/1a4 AIreOPanueCcKUM CIOCOOOM.

UucioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO € OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA ¢ OAHON NMEPEMEHHON. CHUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOA.

DOyHKIUU

[Tonstue pyHkumm. OOMACTh ONMPENECICHHUS W MHOKECTBO 3HAUECHUH (PYHKIIVH.
CrocoOrl 3a1aHust (PYHKLIHA.

I'paduk ¢pynkumu. UreHne cBoilcTB pyHKIMH 10 €€ rpaduky. [Ipumepsl rpadukos
(YHKLMIA, OTPpaKAKOIMX PEATbHBIC TPOLIECCHI.

OyHKIMW, ONUCHIBAOIIUE MPSIMYIO M OOPaTHYIO MPONOPLMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Oysxmmn y = x%, y = x°, y =Vx, y=|x|. I'paduueckoe peleHne ypaBHEHHH
Y CUCTEM YPaBHECHUIA.

9 KIIACC
YucJ1a 1 BbIYHCTICHUS

PanioHanbHble 4YWcia, WPPALMOHAJBHBIE YWCIA, KOHEUHBIE M OECKOHEYHBIC
JECATUYHBIE TPOOK. MHOXKECTBO JEUCTBUTENBHBIX YUCEN, NCHCTBUTEIBHBIC YHCTA KaK
OCCKOHEYHBIE JACCATUYHBIE ApoOM. B3aWMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHOKECTBOM JCHCTBUTEIIBHBIX YACENT M KOOPAUHATHON IIPSMOWA.

CpaBHeHue JICHCTBUTEIIBHBIX yHCell, apu(pMETUUYECKUE JieficTBuS
C JICHCTBUTEILHBIMA YHCIIAMM.

Pasmepbl  OOBEKTOB  OKpPYKAlOWIEr0  MHUpa, JUIMTEIBHOCTH  MPOLECCOBB
OKPY>KarOIIEM MHPE.

[TpuONM>kEHHOE 3HAYEHWE BEJIMYWHBI, TOYHOCTh MNpuOMKeHUus. OKpYyrieHue
yncen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCIICHUH.

YpaBHeHHS ¥ HEPABEHCTBA

JluneiiHoe ypaBHeHHWE. PellleHWe ypaBHEHHN, CBOAALIMXCA K JIMHEWHBIM.

KBanparHoe ypaBHeHHe. PelieHHE ypaBHEHHM, CBOIALIMXCA K KBAJPATHBIM.
bukBanparHoe ypaBHeHHE. [IpuMeEpel pelieHus ypaBHEHWA TPETbe M YETBEPTOM
CTEIICHEN PA3JI0KEHNEM Ha MHOYKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YpPaBHEHMWH. PelieHue TEKCTOBBIX —3a7ad
anreOpanvyeCcKuM METOJIOM.

YpaBHeHHE C JBYMsS MEPEMEHHBIMM M €ro rpapuk. PemeHue cucrem aByX
JIMHEWHBIX YPAaBHEHUH C IBYMs ITIEPEMEHHBIMU. PEllICHIE CUCTEM IBYX YPABHEHHUI, OTHO
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U3 KOTOPBIX JMHEHHOE, a Ipyroe — BTOpPOM cremeHu. ['paduueckas MHTEpnpeTanus
CUCTEMBI YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a7a4 alreOpandeckuM CrocoOoM.

UncnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB € OIHOW MEpEeMEHHON. PelleHue cucrtem
JIMHEHHBIX HEPABEHCTB ¢ OJIHOM nepeMeHHoM. KBanpaTHbeie HepaBeHCTBA. ['paduyeckas
WHTEPIPETALAS HEPABEHCTB U CUCTEM HEPABEHCTB € ABYMS IIEPEMEHHBIMU.

DOyHKIUU
KBanparnunas gpyskims, €€ rpaguk u ceoiictra. [lapadona, KoopauHATHI BEPIIMHBI
napadoIbl, OCb CUMMETPUH TapaOOIbl.

I'papuxu Qyskumit: y = #x, y= #x+b, y = /i, y=x%y= Vi y=|xl,
X
1 UX CBOMCTBA.

Yuc/10BbIE IOCIEA0BATENBHOCTH U POrpeccuu

[ToHdATHE YKMCIIOBOM  MOCIHEAOBATENBHOCTH.  3aJaHUE  MOCIEAOBATEIIBHOCTH
PEKYPPEHTHOM (hopMyII0ii U POpMYJIOH 1-Tr0 YjIeHa.

ApudpmeTnueckas W reoMeTrpuyeckas mnporpeccuud. DOpMylibl  #-T0  4JICHA
apu(PMETUYECKOIN U TEOMETPHUYECKON MPOTrPECCHIA, CYyMMBI IEPBBIX /1 YJICHOB.

H3o6paskeHue 4ieHOB apu(PMETHUECKON U T€OMETPUYECKONM MTPOrPECCHl TOUKaMHK
HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEHWHBIA M SKCIMOHCHIHMAIBHBIA POCT. CIIOXKHBIE
ITPOLICHTEL.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbIE  pe3ynbTaThl  OCBOEHUSI  MPOrpamMMbl  y4eOHOro  Kypcak
KOHIy 0OyueHus B 7 Kjacce:

Yucia v BbIMUCTICHUS

BBINONHATE, cOYeTast yCTHHIE H MACBMEHHBIE MPUEMBL, ApUPMETHIECCKUE NECHCTBUS
C PAaUMOHAJILHBIMU YU CITAMH.

HaxonuTe 3HaY€HUs YHCTOBBIX BBIPAKEHWHA, MPUMEHATh PA3HOOOPA3HBIE CITOCOOBI
Y IPUEMBI BBIYMCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUH, COAEPKAIMX OOBIKHOBEHHBIC
U JIECATUYHBIE TPOOH.

[lepexogute OT OAHON (OpPMBI 3amuMCK 4YuCeNn K Apyrod (mpeoOpa3oBBIBATH
JECATHYHYIO APOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO IECATHUYHYIO TPOOb).

CpaBHMBATh M YHIOPSAA0YMBATH PALMOHAILHBIC YACIA.

OKpyrasTe yucna.

BBINOMHATE MPUKHIKY W OLICHKY PE3YyJbTaTa BBIYACICHWMA, OLIEHKY 3HAYCHMIA
YHUCIIOBBIX BBIPAKCHUNA. BBINOMHATE ACHCTBHS CO CTCHNEHSAMHU C HaTypPabHBIMH
NOKA3aTENSIMH.

[IpuMeHsATh NMPU3HAKH JEIMMOCTH, PA3JIOKCHHE HA MHOXHUTEIW HATypPaJbHBIX
YHCETT.
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PemaTth npakTHKO-OpUEHTUPOBAHHBIE 3a7a4H, CBA3aHHBIC C OTHOIIIEHUEM BEJIUYHH,
MPONOPIMOHANILHOCTEIO  BEJIMYMH, TMPOICHTaAMH, WMHTEPIPETUPOBATh  PE3YJbTAThI
pelIeHus 3a/1a4 ¢ YUETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTpUBACMBIX
0OBEKTOB.

Auredpanvyeckue BbIPpaKEeHHU s

Hcnonb3oBark anreOpavyeckyt0 TEPMHHOJIOTHED W CUMBOJIMKY, MPUMEHATH €€
B IIPOLIECCE OCBOCHUS yUeOHOTO MaTepraa.

HaxomuTe 3HaueHUss OYKBEHHBIX BBIPOKEHWI NpPH 33JaHHBIX 3HAUYCHUSAX
[IEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHus LENOTO BBIPQKECHHS B MHOTOYJIEH MPUBEACHHEM
NOXOOHBIX CIIAraEMBIX, PACKPBITHEM CKOOOK.

BBINOIHATE YMHO)KEHHE OJHOYJIEHA HA MHOTOYIEH U MHOIOYJIEHA HA MHOTOYJIEH,
OPUMEHATH (POPMYJIBI KBapaTa CyMMbI M KBaJpara Pa3HOCTH.

OCYIIECTBIATH PA3JIOKEHUE MHOTOWICHOB HA MHOYKMTENH C IIOMOLIBIO BBIHECEHHUS
3a CKOOKM OOIIEro MHOXKHTENS, TPYNNUPOBKUA CJIAracMbIX, MPUMEHEHHS (QOpMyI
COKpaIE¢HHOIO0 YMHOKCHUS.

[TpumeHsTh MpeoOpa3oBaHKUs MHOTOWIEHOB JJSl PELICHUS PA3JIMYHBIX 33Ja4W3
MAaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEATILHON MTPAKTUKH.

Hcnonb3oBare CBOWCTBA CTENEHEH €  HATYPAJIBHBIMU  [MOKa3aTelsIMH Ui
npeoOpa3oBaHus BhIPAKEHUH.

YpaBHeHHS ¥ HEPABEHCTBA

Pemare nnnHeHbBIE YpaBHEHUS C OJHON ITEPEMEHHOMN, TPUMEHSS ITPaBHIIA ITEpexoaa
OT UCXOJHOI0 YpaBHEHUsS K PaBHOCWIBHOMY €My. lIpoBepsATbh, SBIAAETCS JIM YHUCIIO
KOPHEM YpPaBHEHUSL.

[TpumensTh TpaduyecKue METOABI MPU PEIICHUW JUHEHHBIX YPaBHEHUH W WX
CUCTEM.

[TonOwpare npyMepsl AP YUCEN, SBIISIOIINXCS PELICHUEM JIMHEHHOTO YPAaBHECHUS
C ABYMs IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW TUIOCKOCTH TpadUK JIMHEHHOTO YPAaBHEHUS C JBYMS
NEPEMEHHBIMH, MOJIB3YSCh TPa(pUKOM, TPUBOAUTE MPUMEPHI PELICHHS YPABHECHUSI.

Pemare cucteMbl 1BYX JIMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecky.

CoCTaBIATh M peIIaTh JIMHEHHOE YPABHEHUE WA CUCTEMY JIMHEMHBIX YPAaBHEHUI
[0 YCJIOBHMIO 3aJa4¥, WHTEPIPETHPOBATH B COOTBETCTBAM C KOHTEKCTOM 3aJ1a4d
ITOJIyYCHHBIN pE3yJIbTaT.

DOyHKIUU

H3o6paxkate Ha KOOPAWHATHOW MNPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JYYd, OTPE3KH, HMHTEPBAJbI, 3alHMCHIBATH YWCIOBBIE TMPOMEKYTKH Ha
anreOpanvyeCcKoOM SI3bIKE.

OTmeuaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH MO 33JaHHBIM KOOPAWHATAM, CTPOUTH
rpaduku nuHeHHbIX QyHKIuiA. CTpouTh rpaduk pyHKIMM ) = |X|.
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OnucelBaTh ¢ MOMOIIBIO (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKY BETMUYMHAMH:
CKOPOCTb, BPEMsl, PACCTOSHUE, LIEHA, KOJMYECTBO, CTOMMOCTbh, MTPOU3BOAUTEIILHOCTb,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHnE PYyHKIMH 1O 3HAUYEHUIO €€ apryMEHTa.

[Torumare rpaduyecknii cnoco® NPEACTABICHUS W aHaM3a WH(pOpMaLWH,
W3BJIEKATh U MHTEPIPETHPOBATh MH(POPMALKIO U3 TPadUKOB PEATBHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuecHus B 8 Kkiacce:

Yuc/ia 1 BLIYHCICHHAS

Hcnonp30Bare HAYAIBHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YMCET
JUIsl CPaBHECHMS, OKPYIJICHHMS M BBIUYMCIACHUWH, M300pa’kaTh ACHCTBUTEIBHBIC 4MCiIa
TOYKaMH Ha KOOPAWHATHOM MPAMOIA.

[IpuMeHTh TOHATHE  ApU(PMETUUYECKOrO  KBAJPaTHONO KOPHS, HAXOJUTh
KBAJPAaTHbIE KOPHH, WCHOJB3YsS MPH HEOOXOJUMOCTH KalbKYJSTOD, BBIMOIHAThH
npeoOpa3oBaHus BBIPAKCHUM, COMEpKalMX KBaJpaTHbIC KOPHU, UCIMOJIB3Ysl CBOMCTBA
KOPHEM.

Hcnoar3oBarh 3anucy OOJIBIIAX U MATBIX YHACEIT ¢ MOMOMIBIO IECATUYHBIX TPOOei
U cTeneHer uucha 10.

Auredpanvyeckue BbIPpaKEeHHU s

[TpuMEHSTH MOHATHE CTENEHU C LEJIBIM MTOKA3aTEIEM, BEIIOIHATE MPE0OPa30BaHUs
BBIPAKEHUI, COACPKAIMX CTENEHU C LEBIM MOKA3aTEIEM.

BBINOMHATE  TOKAECTBEHHBIE MPEOOPA30BAaHUS  PALMOHAIBHBIX  BBIPAKCHUN
HA OCHOBE MPaBWJI ACHCTBUIA HAal MHOTOWICHAMH U aJIreOPanvyeCKUMH TPOOSIMH.

PackiiagpiBaTh KBapaTHbIN TPEXUICH HA MHOKHATEIH.

[IpumeHsT MpeoOpa3oBaHMs BBIPAKCHWUH M7 PEIICHUS Pa3IUYHBIX 3a4a4
U3 MaTEMATHKH, CMEKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHHS ¥ HEPABEHCTBA

Pemare nMHEHbIE, KBaJApaTHbIE YPaBHEHHWSA W pPALMOHAIBHBIE YPAaBHEHUS,
CBOJAIIUECA K HUM, CUCTEMBI JIBYX YPABHEHUN C ABYMS [IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIEAOBAHUS YPABHEHUM M CUCTEM YPAaBHEHWM, B TOM
YHUCJIE C NPUMEHECHHWEM TpaUUECKUX NPEACTABICHHUN (YCTaHABIMBATh, UMEET JIU
YPaBHEHHUE WIIM CUCTEMA YPABHECHUIA PELICHUS, €CITM UIMEET, TO CKOJIBKO, U ITPOYEE).

IlepexoauTh OT CcI0BECHON (POPMYIMPOBKH 334a4M K €€ anreOpandeckoil Moaenu
C IMMOMOINBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMBl YpPaBHECHWI, MHTEPIPETAPOBATH
B COOTBETCTBUHU ¢ KOHTEKCTOM 3aJ1a4 IOJIYUYCHHBIN PE3YIIbTAT.

IIpuMeHATE CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHMS, OLICHKH, pPELIaTh
JIMHCHHBIE HEPABEHCTBA C OJHON MEPEMEHHOM M MX CUCTEMBI, JaBaTh rPa@UUECKyro
WUTFOCTPALIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUU

[TorumMaTe W WKCHOMB30BATh (PYHKIMOHAIBHBIE TOHATHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKME OOO3HAYCHHUS), ONPEACHATh 3HAUYCHUE (YHKOMU TO 3HAYCHHIO
apryMeHTa, ONMpeAcsaTh CBOMCTBA PyHKIMK N0 €€ rpaduKy.

/E:TpOI/ITB rpaduku eMEeHTapHBIX (PYHKIMH BUAA:

y="", y=x2, y= x3,y= VX y=|x|, onuceiBaTh CBONCTBA YNCIOBOI (DYHKIHH
X

1o ¢€ rpaduky.

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce:

YucJ1a 1 BbIYHCTICHHUS

CpaBHUBATH U YIIOPSJOUYABATH PATMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA.

BbInoaHsATE apudMeTHUecKre NEHCTBHS € pallMOHATBHBIMH YHUCIIAMM, CouYeTas
VCTHBIE W TMCBMEHHBIE TPHUEMBI, BBITIOJHATE BBIYHUCIICHUS C HWPPALAOHAIBHBIMU
YUCJIAMU.

Haxoaute 3HaUYeHUs CTENEHEH C LEIBIMU IOKA3aTEIsIMU U KOPHEH, BBIYUCIATH
3HAYECHUS YHUCIIOBBIX BBIPAKEHHUN.

OKpymJIsiTh  NEHCTBUTEIBHBIE  YWCIA, BBINOJHATH MPUKUIKY — pe3yJibrara
BBIYMCJICHU A, OLICHKY YU CJIOBBIX BBIPAKEHUN.

YpaBHeHHS ¥ HEPABEHCTBA

Pemare nuHelHbIE W KBaJApaTHBIE YPABHEHUSA, YPAaBHEHMs, CBOIAIIMECS K HUM,
npocTeiime ApOOHO-PAMOHATIBHBIC YPABHEHMSI.

Pemare cucreMsl IBYX JTUHEWHBIX YPABHEHUIN C IBYMS NEPEMEHHBIMUA U CUCTEMBI
JIBYX YPAaBHEHHUI, B KOTOPBIX OJTHO YPABHEHUE HE ABJIACTCS JIMHEWHBIM.

Pemare TekCTOBBIE 3a1aun aIreOpandecKuM CrocoOOM € MOMOIIBIO COCTABJICHHUS
VPaBHEHHUS WM CUCTEMBI JBYX YPABHEHUN C IBYMS [IEPEMEHHBIMH.

ITpoBOAMTE MPOCTENINE UCCIIENOBAHNUA YPABHEHUN M CUCTEM YPABHEHUH, B TOM
YHUCJIE C NPUMEHECHUWEM TrpauyecKuX NPEACTaBICHUANA (yCTaHABJIMBAaTh, WUMEET JIH
YPaBHEHHUE WIIM CUCTEMA YPABHECHUIA PELICHUS, €CITM UIMEET, TO CKOJIBKO, U ITPOYEE).

Pewmate nvHelHbIE HEPABEHCTBA, KBAAPATHBIC HEPABEHCTBA, M300paKATh PELICHHUE
HEPABEHCTB HA YNCJIOBOU MPSIMOM, 3AIACHIBATH PEIICHUE C IIOMOIIBI CHMBOJIOB.

Pemare cucrembl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAKOLIUE
KBAJIPATHOE HEPABEHCTBO, M300paXkaTh PEIICHUE CUCTEMBI HEPABEHCTB HA YHMCIIOBOW
[IPAMOiA, 3aIIUCBIBATH PEIICHUE C IOMOIIBI0 CUMBOJIOB.

Hcnonb30Bars HEPABEHCTBA ITPH PEILIEHUH PA3INYHBIX 3a1a4.

DOyHKIUU
PacnozHaBate (QyHKIMM HM3YYEHHBIX BHJAOB. [loKa3piBaTh CXEMATHYECKH
PacIoOIOKEHNE HA KOOPAWMHATHOM MJIOCKOCTH TpadukoB (PyHKUUN BUAA: Y = £X,

¥ —

y=fhx+b y=_, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucuMoctn
X

OT 3HaYeHUH KO3((PUIUEHTOB, OMMUCHIBATH CBOMCTBA (PYHKIIHIA.
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CrpouTh W H300pakaTh CXEMATHYECKHM TpAPUKH KBAIAPATHUHBIX (QYHKIWH,
OTMCHIBATh CBOMCTBA KBAAPATHUHBIX (DYHKIIWI 10 X rpadukam.

PacnoznaBare kBampatHuHyro (QYHKOUIO M0 (OpMyJie, TPUBOAUTH HPUMEPHI
KBaJIPATHUHBIX (YHKLWHA U3 pEATbHON KM3HU, PU3UKH, TEOMETPHUU.

YucioBble NOC/IEI0BATEIbHOCTH H MIPOTrPECCHH

PacniozHaBare apu(pMETHUYECKYIO M TEOMETPUUECKYIO MPOTPECCHH TIPU Pa3HbBIX
crnioco0ax 3aaHusl.

BBINOHATE BBIYUCIICHUS C UCTIOIB30BaHUEM (POPMYI N-r0 WieHA apu(PMETHIECKON
1 T€OMETPUYECKON IIPOTPECCHUIT, CYMMBI IIEPBBIX N YJICHOB.

H300pakaTe WieHbI MOCIEI0BATENIbHOCTA TOUKAMHU HA KOOPAMHATHOMN ITIOCKOCTH.

Pewate 3amaun, CBSI3aHHbBIE C YMCIOBBIMU MOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE
3aJ1a4M U3 PEATIbHOM >KU3HH (C HCITOJIb30BAHUEM KATBKYJISATOPA, LM(PPOBBIX TEXHOJOTHIA).
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
HaumenoBanue pazuena |[KoJIM4eCTBO OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMBbI) Kypca 4acoB COJICPKaHUE
Uncia v BEIYUCIICHUS. 25 [TonsaTtue CucremMaTu3upOBATH H 000raIaThH 3HAHUS
PanmoHanbHeIe yncia PALMOHAIBHOTO YUCIIA. | 00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.
ApupmeTnueckue CpaBHUBATB H YNOPSAOYMBATH AP0oOH, MPeoOPa30BbIBAs
NEHACTBUA npv HEOOXOIMMOCTH AECATHYHBIE TPOOH B OOBIKHOBEHHBIE,

C PalMOHATBHBIMH
ynciaamu. CpaBHEHHUE,
YIOPSIAOUMBAHUE
PaAlMOHAIBHBIX YHACEIL
Crenenb

C HaTyPaJbHBIM
MTOKA3aTEIIEM.
Pemenre 0CHOBHBIX
3aj1a4 Ha ApooH,
MTPOLECHTHI

W3 peaJbHOMN
MTPAKTUKH.

[Ipru3HaKku 1eTuMoCTH,
pasnoKeHUs

HA MHOXKUTEITA
HATyPaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B IECATUYHBIC, B YACTHOCTH B OCCKOHEUYHYIO
JECATUYHYIO TPOOB.

IIpumensiTe pasnooGpa3Hbie COCOObI U MPUEMBbI
BBIYHCJICHHS 3HAYEHH i APOOHBIX BBIPAKEHHIA,
cojiepKanmX OOBIKHOBEHHBIE M JIECATUYHBIC JPOOH:
3aMEHSATh MTPU HEOOXOIMMOCTH AECATHUHYIO TPO0h
OOBIKHOBEHHOH M OOBIKHOBEHHYIO ACCITUYHON, TPUBOAUTH
BBIp@KECHUE K (popme, Harbdosee yaA0OHO 1Sl BEIYMCIICHUH,
npeoOPa3OBbIBATE APOOHBIC BEIPAKEHUS HA YMHOXKEHUE U
JICTICHUE IECATUYHBIX JPOOEH K JEHCTBUSM C LETBIMU
YUCIIAMHU.

IIpuBoaANTH YHC/I0BbIE H OYyKBEHHBbIC IPUMEPbI CTCIICHA
C HATyPaJIbHBIM MOKA3aTeNeM, OOBICHSIS 3HAUCHUS
OCHOBAHUS CTENCHU U TIOKA3aTeIs CTENEHH, HAXOAUTh
3HAYCHMS CTENECHEH BUaa a” (a — 1000€ palluOHANBHOE
YUCJIO, 1 — HATYPAJILHOE YUCJIO).
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PeanbHbie
3aBucuUMOCTH. [ Ipsimas
u oOpaTtHas
MPOTIOPLHMOHAIBHOCTH

IHoHuMaTh CMBICIT 3aMKCH OOMNBIIAX YUACEN ¢ TOMOLIBIO
JECATHYHBIX ApoOeH U creneHel uncna 10, npuMeHsITh ux
B PEATbHBIX CUTYaLUsIX.

IIpumensiT NPU3HAKK ACTUMOCTH, PA3JIOKEHUS HA
MHOKATEH HATyPaIbHBIX YUCEIL

Pemars 321241 Ha 4aCTH, TPOLEHTHI, MPOMOPLIMH,

Ha HaXOKJEHUE TPOOH (TPOLEHTA) OT BEIMYMHBI U
BEJIMYUHBI 110 €€ ApoOH (ITPOLICHTY ), IPoOH (MPOIIEHTA),
KOTOPBIA COCTABIIAET OJIHA BEJIMYMHA OT JPYTOM.
IIpuBoanTh, pa3déupaTh, OLEHNBATH PA3JIMYHbIC PEIICHUS,
3aMKMCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBatb 1 00BSICHATD, ONIUPAACH HA ONPEAETICHUS,
OPSAMO TPONOPLUMOHATIBHBIE U 0OPATHO MPONOPLMOHATBHBIE
3aBUCUMOCTH MEXKIY BETMYMHAMHA, NPUBOJAUTH NPUMEPbI
ATUX 3aBHCHMOCTEH U3 PEATbHOTO MUPA, U3 APYTUX YUEOHBIX
NPEAMETOB.

Pemathb NpakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H HA APOOH,
NPOLEHTHI, TPAMYIO U OOPAaTHYIO NPOMOPUHUOHAIBHOCTH,
IPOMOPUUHI

AnreOpandeckue
BBIPKEHUS

27

bykBeHHBIE
BBIPAKEHUS.
IlepemenHele.
JlonycTumele
3HAYECHUS
[IEPEMEHHBIX.
DopMyIIBL.

OBnagers anredpanvyecKoil TEPMUHOIOTHEH U CUMBOJIMKOM,
NPHMEHSITH €€ B IPOLIECCE OCBOEHUS Y4eOHOr0 Marepuasa.
Haxoautb 3HaueHUs1 OyKBEHHBIX BBIPAKCHUN TPH 33 JaHHBIX
3HAQUEHUSAX OYKB; BBIMOIHATH BBIYMCICHUS TIO (POPMYJIaM.
BoinosaHsaTs npeoOpazoBaHus LEIOT0 BEIPAKCHHUS

B MHOTOWICH IPUBEACHUEM MOAOOHBIX CIAracMbIX,
PacKpBITHEM CKOOOK. BBINOJIHATH YMHOKECHHE OJTHOUJICHA
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[TpeoOpazoBanue
OYKBEHHBIX
BBIPOKCHUN,
pacKpbITHE CKOOOK 1
PUBEICHUE

MOIO0OHBIX ClIAaracMBbIX.

CBOMCTBA CTEIICHA
C HATypaJbHbIM
MMOKA3aTeIIEM.
MHOTO4JICHBL.
CnoxxeHue,
BbIUMTAHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopMyIel
COKpAaLIEHHOI'O
YMHOKECHUH.
Paznoxenue
MHOI'OYJICHOB
HA MHOKUTEIIHN

Ha MHOTOWICH U MHOTOYJICHA HA MHOTOWIEH, IPUMEHATH
(opMyJIbl KBaApaTa CyMMBbI A KBaApaTa pa3HOCTH.
OcymecTBASTh PA3IKEHHE MHOTOYJICHOB HA MHOYKUATENH
NyTEM BBIHECEHUS 32 CKOOKH OOIIIEr0 MHOXKHUTES,
NpUMEHEHHUS (POPMYJIBI PA3HOCTH KBAAPATOB, PopmMyn
COKpalI¢HHOIr0 YMHOKCHUS.

IIpumensiTh npeoOpa3oBaHKe MHOTOYJIEHOB JUTSl PELICHHUS
Pa3NMYHBIX 33724 U3 MATEMATHKH, CMEKHBIX MPEAMETOB,
W3 PeaJIbHON MPAKTHKH.

3HAKOMHUTBCS ¢ HCTOPHEI PA3BUTHS MATEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHEHHE, ITpaBUIIa
npeoOpa3oBaHus
VpaBHEHUS,
PaBHOCUIIBHOCTH
YPaBHEHU.
JluHeliHOe ypaBHEHKE

Pemiats TMHEHHOE YPABHEHUE C OAHOMN MTEPEMEHHOM,
NpPUMEHSA MPaBUJIA IEPEX0A OT UCXOHOTO YPaBHEHUSA

K paBHOCHJILHOMY eMy Oonee mpoctoro Buaa. Ilposepsrs,
SIBIIAETCS JIN KOHKPETHOE YUCIIO KOPHEM YPaBHEHUSL.
HoadupaTs npuMepbI AP YUCET, ABIISIOIIUXCSA PEHICHUEM
JIMTHEWHOTO YPABHEHHUS C IByMs IEPEMEHHBIMU.
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C OJTHOW MEPEMEHHO1,
peLIeHNE JIMHEWHBIX
ypaBHEHUN. Perienue
3a1a4 C MOMOILBIO
YPaBHEHU.

JluHeiliHOe ypaBHEHUE
C JBYMs
[IEPEMEHHBIMH U €T0
rpaduk. Cucrema 1Byx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPAWHATHOM MIOCKOCTH TpaduK TMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU, MOJIb3YSICh TPAPUKOM,
NMPHBOAUTH MPUMEPHI PELICHAS YPAaBHEHNUS.

HaxoauTs pereHue CUCTEMBI IBYX JTUHEWHBIX YPABHEHUN
C IBYMs IIEPEMEHHBIMH.

CocTraBJsiTh U peliaTb YPaBHECHUE WA CUCTEMY
YPaBHEHHUM 10 YCIIOBUIO 3a1a4K, HHTEPIIPETUPOBATH

B COOTBETCTBHU C KOHTEKCTOM 3a1a4H 10Ty YCHHBIN
pe3yiabTar

C IByMs
NEPEMEHHBIMHU

KoopauHatsl v rpadukm. 24 Koopaunara Touku MN300paxaTh HA KOOPAVUHATHON MPSAMOHN TOYKH,

OYyHKIUU Ha NMPAMOM. UMCIIOBBIE | COOTBETCTBYHOLIME 3aAHHBIM KOOPAMHATAM, JIY4YH, OTPE3KH,
ITPOMEKY TKH. WHTEPBAJIBL, 3AMCHIBATh MX HA aIr¢OPAanYECKOM SI3BbIKE.

Paccrosgnue Mexnay
JByMsI TOUKaMH
KOOPIMHATHOM
MIPAMOiA.
IIpamoyroybHas
CUCTEMA KOOPAUHAT
HAa TJIOCKOCTH.
[Tpumepsl rpadukoB,
3a1aHHBIX
(dbopMynamu.

OTtMeuaTh B KOOPAHHATHOM MJIOCKOCTH TOYKHU TI0
3aJJaHHBIM KOOPAMHATAM;, CTPOUTH I'PaMKN HECTOXKHBIX
3aBUCUMOCTEH, 3alaHHBIX (POpMYJIaMK, B TOM YUCIIE

C MOMOIIBI0 U(PPOBBIX JTAOOPATOPHH.

IIpumeHsiTh, H3yYaTh NPEeUMYIECTBA,
HHTEPHPETHPOBATH IPAPUUYECCKUI CIOCOO MPEACTABICHUS
W aHAJIM3a Pa3HOOOPA3HOH JKU3HEHHON HHPOpMALIUH.
OcBauBathb NMoHATHE QYHKIIUU, OBJIAICBATH
(YHKIMOHATBHON TEPMUHOJIOTUEIA.

Pacno3naBarp nuHeliHyo QyHkumo y = kx + b,
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Yrenue rpadukos
pPEATTbHBIX
3aBUCUMOCTEN.
[TonsiTe QpyHKIMMA.
I'paduk Ppynkumm.
CpoiicTBa QyHKIMIA.
Jluneiinas QyHKOms.
[TocTpoenue rpadumka
JMHEHHOH (PYHKIIVH.

OIHMCBIBATH €€ CBOCTBA B 3aBUCUMOCTH OT 3HAYCHUI
KO3((PUIUEHTOB Kk U D.

Crpourb rpaduxn THHEHHON QyHKIMA, QYHKIUN ) = | X|.
Hcnonb3oBath HudppoBbie pecypehl 1 TOCTPOCHHUS
rpadukoB pyHKIMH U U3yUEHUS UX CBOKCTB.

[TprBOIMTE NPUMEPHI TIMHERHBIX 3ABUCUMOCTEH B PEATTbHBIX
npoLeccax v SIBICHHSIX

I'paduik pyHKIIHM
y=lx|
[ToBTOpEHNE M 0000IIEHNE 6 IToBTOpEHME BoiOupath, IpUMEHSATH OLEHUBATH CNIOCOObI CPABHEHUS
OCHOBHBIX ITOHSATHI YHCEJT, BBIYUCIICHUH, MPE0Opa30BaHUi BEIPAKECHUH,
1 METOJIOB Kypca PELICHNS YPABHEHA.
7 xnacca, 0600uIeHIE OcyecTBAATE CAMOKOHTPOJIb BBIIOJHIAEMBIX ICHCTBHNA U
3HAHUH CaMOITPOBEPKY PE3YJIbTaTa BEIYMCICHUN, MPEOOPa30OBAHHUM,
ITIOCTPOCHMUIA.
Pemars 3a0a4M U3 peabHON )KU3HU, IPHUMEHSATH
MaTeMaTHYeCKHe 3HAHUSA U PEIICHU 3a/1a4 U3 IPYTUx
[IPEIMETOB.
PewmaTes TeKCTOBBIC 321241, CPABHUBATH, BLIOHPATH
CroCcoO0bI PEIICHUS 3a1a4H
OBILIEE KOJIMYECTBO 102

YACOB I1O ITPOI' PAMME
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8 KJIACC
HaumenoBanue pazaena |KosmyecTBo OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMBbI) Kypca 4acoB COJICPKAHUE
Uucrna v BEIYUCITICHUS. 15 KBaaparnslii KOpeHb DopmMyJaUPOBATH ONpPeaeIeHHe KBAIPATHOrO KOPHS

KBaapaTHbie KOPHU

u3 yucna. [lonsatue
00 UppalOHAJILHOM
quciae. JlecaTHYHbIC
NPUOSTNKEHUS
UPpalMOHAIBHBIX
YUCETL.
JleACTBUTEIILHBIC
ynciaa. CpaBHEHUE
JIEUCTBUTEIIBHBIX
YUCETL.

YpaBHEHHE BUIA

xr = a.

CroiicTBa
apupMeETHIECKIX
KBaIPaTHBIX KOPHEM.
[TpeoOpazoBanue

YU CJIOBBIX
BBIPOKCHUN,
COJICPIKAIIAX
KBaJIPATHBIC KOPHU

U3 YKCIa, apu(PMETHIECKOTO KBAIPATHOTO KOPHSI.
IIpuMeHsATH Onepalyio U3BJICYCHUA KBAIPATHOTO KOPHS
U3 YHCTIA, UCMOJIb3YH TPU HEOOXOIUMOCTH KAJBbKYJISITOP.
OueHuBaTh KBAAPATHBIE KOPHU LICJIBIMU YHCIIAMHA U
JECATHYHBIMH JPOOSIMH.

CpaBHHBATB H YNIOPSIA0YHMBATH PALMOHAIIbHBIE U
MPpalMOHAIBHBIEC YUCIIA, 3alIUCAHHBIE C ITOMOIIBIO
KBaJIPaTHBIX KOPHEH.

HMceaenoBaTh ypaBHEHHE X = ¢, HAXOAUTH TOYHBIE H
npuOIM>KEHHBIE KOPHU npr a > 0.

HccnenoBarh cBoiicTBa KBaApaTHBIX KOPHEW, MPOBOAS
YHCJIOBBIEC DKCIIEPAUMEHTHI ¢ UCITOIIb30BAHUEM KAIIBKYJIATOPA
(KOMIBIOTEPA).

JIoKa3bIBaTh CBOHCTBA apU(PMETHUECKIUX KBAAPATHBIX
KOPHEH;, MPUMEHATh WX JJIs1 NPeoOpa30BaHus BEIPAKCHHIA.
BoinoiHSATH Npeodpa3oBaHus BEIPAKCHHN, COACPIKALUX
KBaJpaTHbIC KOPHU. BeIpaXkaTh MEpPEMEHHBIE

U3 FEOMETPUUECKHUX U (PU3UYECKUX (POPMYIJI.

Bouruuc/siTh 3HAYEHHUS BEIPAKEHUN, COACPIKALLMX
KBaJIPATHBIE KOPHU, UCTOJIB3Y Sl TPHA HEOOXOAMMOCTH
KaJIbKYJIATOP.
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Hcnonb30BaTh B X0€ PELLCHUSA 3a1a4 SJIEMEHTAPHBIC
NPEACTABICHHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTUS MATEMATUKH

Urcra v BEIYUCIICHU .

Creriens ¢ LEBIM

@opMyTHPOBATH ONpeaeeHHe CTCIEHH C LIeTTbIM

CreneHnsp ¢ uenpim MTOKA3aTEIIEM. MOKA3aTEIIEM.
MOKa3areyieM CranpapTHas 3anmch IIpencraBasitb 3anuch OONBIINX U MAJIBIX YHCET
YHUCIIA. B CTAaHAAPTHOM BUJe. CPaBHMBATH YKCIIA U BEJIMYUHB,
Pazmepnl 00beKTOB 3aMMCAHHBIC C UCTIOJIL30BAaHUEM cTeneHu 10.
OKPYKArOLIEro MUpa Hcnoab30BaTh 3aMCh YUCEN B CTAHAAPTHOM BHJIE
(OT 3JIEMEHTAPHBIX JUTS BBIPAKEHUS pa3MEPOB OOBEKTOB, JITMTEIIBHOCTH
YaCTHLL IPOLIECCOB B OKPY>KAKOIIEM MUPE.
JI0 KOCMHUYECKUX DopMyJTHPOBATH, 3AIIUCHIBATH B CHMBOJINYECKOii (popme
OOBEKTOB), Y WUITKCTPHPOBATH IPUMEPaMH CBOKCTBA CTEIEHU
JUIMTEIIbHOCTh C LICJIBIM MTOKA3ATEIIEM.
ITPOLIECCOB IIpumensiTh CBOMCTBA CTENECHU [T TPEOOPA30OBaHHUs
B OKPYJKAIOIEM MHUPE. | BBIPLKEHUM, COACPIKAILMX CTETICHH C LEJIBIM TTOKA3aTEEM.
CBolicTBa CTENEHU BoInoiHATH AeiicTBHS C YACTAMU, 3alMCAHHBIMU
C LEJIBIM IIOKA3aTEeIEM | B CTAHAAPTHOM BHJE (YMHOXKEHHE, ACTICHUE, BO3BEICHUE
B CTEIIEHB)
Anrebpanueckue KBanparusiii Pacno3HaBarthb KBaJApaTHBIA TPEXUJIEH, YCTAHABIIMBATh
BbIpKEHUA. KBaapaTHbi TPEXUIIEH. BO3MO>KHOCTB €TI0 PA3JIOXKEHUS HA MHOYKUTEIIH.
TPEXUIICH Paznosxenune PackisiaapiBaTh HA MHOKHTEJIM KBAJIPATHBIA TPEXUIEH
KBAQJIPaTHOTO C HEOTPULIATENBHBIM TUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXKUTEJIU

AnreOpandeckue
BBIPKEHUSI.
Anrebpanueckas ApoOb

15

AnreOpanyeckas
apoOb. JlonycTumeble
3HAUCHUS
MIEPEMEHHBIX,
BXOJISAIIMX

B aJIrcOpanyecKue
BBIPKCHMSI.
OCHOBHOE CBOMCTBO
anreOpanvecKon
npo6u. CokpanieHue
JpoOEi.

CnoxxeHue,
BbIUMTAHUE,

YMHOXKCHHC U ACJICHUC

anreOpanvecKmx
JpoOEi.
[TpeobpazoBanue
BBIPOKCHUN,
coJieprKalX
anreOpanvecKue
apoodu

3anuckiBaTh anreOpanyueckue BeipakeHns. Haxoauthb
007aCcTh ONPEAEIICHUS PALMOHATEHOTO BBIPAYKEHUSI.
BbINOJHATH YHCTOBBIE TOJICTAHOBKH W BHIYHCJISATH
3HQUEHUE TPOOH, B TOM YHUCIIE C TOMOLIBIO KATbKYJIATOPA.
@OopMyJIMPOBATH OCHOBHOE CBOMCTBO aJlreOpanvecKoi
JPoOH U MPUMEHSITh €10 JUIsl MpeoOpa3oBaHus IPOOCH.
BoinosHsaTh AeiicTBUA ¢ anreOpanyecKumMu ApoOsIMu.
[TpumenHsTh MpeoOpa3oBaHKs BRIPAKCHUAN 1T PELICHUS
3ana4. BeipaxaTb nepeMeHHble 13 Gopmyn (PrU3HUECKHX,
rE€OMETPHUYECKHX, ONUCHIBAFOIINX ObITOBBIC CUTYALIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBanparHoe Pacno3sHaBaTh KBaJpaTHbIE YPABHEHHUS.

KBaparHbie ypaBHEHUS ypaBHenue. Henmoymmoe | 3anucbiBath OpMyJ1y KOPHEH KBaIPATHOTO YPAaBHEHUS,
KBaJPaTHOE pemarb KBaJpaTHbIC YPABHEHHSI — TOJIHBIC U HENOJIHBIE.
ypaBHeHue. @opmyna | IIpoBoauTs mpocreiiliue UCCaeA0BAHUS KBAIPATHBIX
KOPHEH KBaIPaTHOIO YPaBHEHHUIA.
ypaBHeHus. Teopema Pemats ypaBHeHuUs1, CBOIALMECS K KBAJAPATHBIM,
Buera. C TIOMOIIBI0 MPEOOPA30BAHMIA U 3aMEHOM MEPEMEHHOM.
Pewienune ypasHeHui, Hao0sropaTh 1 aHATM3MPOBATH CBA3b MEXKIY KOPHSMH U
CBOIALIUXCS KO3(ppuImeHTaMu KBaJApaTHOTO YPABHEHMUSI.
K KBaJPaTHBIM. dopmyanpoBarb TeopeMy Buerta, a Taxxke 00paTHyIo -
[Tpocteitime qpoOHO- | TEOPEMY, IPUMEHSTDH 3TH TEOPEMBI JUIsl PELICHUS
palMOHAIIBHBIE 3a/1a4.
YPaBHEHUSI. Pemarpb TekcTOBBIE 321a4H AIT€OPAMYCCKUM CIOCOOOM
Pemenue TeKCTOBBIX NEPEXOUTH OT CIIOBECHOM POPMYIMPOBKH YCIIOBUS 334U
32124 ¢ IOMOILBIO K aIre0panyeckoi MOIEIN MyTEM COCTABIICHUS YPABHECHHS,
KBaJPATHBIX pemarbk COCTaBIEHHOE YPABHEHUE, MHTEPIIPETUPOBATH
YPaBHEHUN pe3yibTar.

3HAKOMHTBCS ¢ HCTOPHUEH Pa3BUTUS AJIreOphI
YpaBHEHUS U HEPABEHCTBA. 13 Jluneiinoe ypauenne | Pacmo3HaBaTh TMHEHHBIC YPABHEHUS C IBYMS

CucreMbl ypaBHEHUIA

C ABYyMs
[IEPEMEHHBIMH, €T0
rpaduk, mpuMepsl
PELICHNS YPAaBHEHUN
B L(EJIBIX YMCIIaX.
Pewenne cucrem aByx
JIMHENHBIX YPaBHEHUN

MEPEMEHHBIMU.
Crpontb rpaguky TUHEHHBIX YPABHCHU, B TOM YKCIIE
HCIOJIb3YS UH(POBBIE peCypPChL

Pa3zmmuars napajiesibHbIC U MEPECEKAOLIMUECS TPIMBbIE
[0 UX YPABHCHUSM.

Pemiatb cucTeMsbl IBYX JTUHEUHBIX YPABHEHU C IBYMS

MEPEMEHHBIMU MTOCTAHOBKOMN U CITIOKEHUEM.
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C IBYMs
MEPEMEHHBIMU.
[Ipumepsl permenus
CHACTEM HEJIMHENHBIX
VPaBHEHUN C ABYMS
MEPEMEHHBIMU.
['paduueckas
MHTEPOPETALNS
YPABHEHUS C ABYMS
MEPEMEHHBIMU U
CHACTEM JIMHENHBIX
YPaBHEHUN C IBYMS
MEPEMEHHBIMU.
Perenue TeKCTOBBIX
3a/1a4 C TOMOIIBIO
CHCTEM YPaBHECHUH

Pemiarb npoCTEHILINE CUCTEMBI, B KOTOPBIX OAHO

W3 YPAaBHEHUH HE ABISACTCA JIMHEUHBIM.

IMpuBoauTh rpagpuyecKy0 HHTEPHPETALHNIO PELICHUS
YPABHEHHUS C ABYMsI IEPEMEHHBIMUA U CUCTEM YPABHEHU I
C IBYMSI TIEPEMEHHBIMMU.

Pemarp TekcTOBbBIE 334241 AIreOpanyecKuM crocoOom

YpaBHEHUS U HEPABEHCTBA.
HepasencTBa

12

HucnoBble
HEPABEHCTBA U UX
CBOWCTBA.
HepaBeHcTBO ¢ O1HOM
[IEPEMEHHOM.
JIuHelHbIe
HEPABEHCTBA C OJTHOM
MEPEMEHHON U UX
pemienue. CUCTEMBI
JINHENHBIX HEPABEHCTB

DopMyJTHPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATE UX HA KOOPIAUHATHON NPAMOi, JOKa3bIBAThH
anreOpanvecku.

IIpuMeHATH CBOICTBA HEPABEHCTB B X0JI€ PELICHUS 3a1aY.
Pemars nuHelHbIE HEPABEHCTBA C OJHOMN IEPEMEHHOM,
n300pakaTh PEUICHUE HEPABCHCTBA HA YUCJIOBON MTPSMOM.
Pewarh crucTeMbl TMHEHHBIX HEPABEHCTB, H300Pa’KaTh
PELICHUE CUCTEMBI HEPABEHCTB HA YU CIIOBOM MIPAMOi
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C OJTHOM MEPEMEHHOMN
U WX PELLICHHE.
HzoOpakenue
PELICHNS IMHERHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOM
IPAMOi

OYHKLHH.
OCHOBHEIE TOHATHUSA

[TonsiTe QpyHKIMMA.
O0acTh ONpeaEICHUs
Y MHOYKECTBO
3HAYEHUH (PYHKIIVH.
CnocoOsbl 3a1aHus
(yHKLMIA.

I'paduk Ppynkumm.
CpoiicTBa (pyHKIIHH,
X 0TOOpAKEHUE

Ha rpaduke

Hcnonab3oBaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO H
CUMBOJIMKY.

BoruncasTs 3HaveHust QyHKIMH, 3a1aHHBIX (POPMYTIaMU
(Mpu HEOOXOAMMOCTH MCIIONB30BATh KAIBKYJISTOP),
COCTABJISATH TA0JMUbI 3HAYCHUI (YHKIIHHA.

Ctpoutsb 1o TouKkam rpagpuku QyHKInNA.

OnuckiBath cBOlicTBa ()YHKIIMN HA OCHOBE €€
rpauuecKkoro nNpeacTaBICHUs.

Hcnonab3oBaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO H
CUMBOJIMKY.

HccnenoBarh npuMepsl rpaQUKOB, OTPAKAKOIINX PEAJIBHBIE
npoueccel u sipieHus. [IpuBoANTH MPpUMEPHI MPOLIECCOB U
SIBJICHW C 3aJaHHBIMHA CBOWCTBAMMU.

Hcnonb30BaTh KOMIBHTEPHBIEC TPOTPAMMBI

JUTS TOCTPOCHUS rpauKoB (PyHKIMH U U3yUYECHHs] UX CBOHCTB

OYHKLHH.
UncnoBele pyHKIMT

UreHue U MOCTPOCHUE
rpadukoB QyHKIWHA.
[Tpumepsl rpadgukoB

Haxoauts ¢ nomombio rpadpuka GyHKIMN 3HAUECHUE OTHOM
U3 paccMaTpPUBAEMBIX BEJTMYMH 10 3HAYEHHUIO APYrOii.
B HECIOXKHBIX Clly4yasx BbIpaKaTh (OPMYJIOii 3aBHCHMOCTD
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(YHKLIMIA, MEXY BETUYMHAMMU.
OTPaKarOLIUX OnuceIBaTh XapakTep U3MEHEHUS OJTHON BEJTMYMHBI
pEAIbHBIE MTPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOW.
OyHKLINH, Pacno3naBarth Bl n3yyaembix QyHkmid. [loka3piBaTh
OIMHMChIBAOLINC CXeMaTH4YeCKH ITOJIOKEHHE HA KOOPAUHATHOM TUIOCKOCTH
MPAMYTO K 00PaTHYO rpadukoB GyHKIMI BUga: y = X%,y =x,y =vVx,y = |x]|.
NPONOPIHUOHAILHBIC HUcnoab3oBarh GQyHKIHOHANBHO-TpapYecKue
3aBUCUMOCTH, UX NpPeaCTABJICHUSI U PEIICHUS U UCCIIEIOBAHNS YPABHEHUH U
rpaduky. CHUCTEM YPaBHECHUIA.
I'paduk QyHKIHH IIpumensiTh HH(POBLIE pecypehbl Ll ITIOCTPOCHHUS
y =x. rpadukoB QyHKIAM
DOyHKIUA
y=xy =x,
y=vxy=|x|;
rpagu4ecKkoe peneHne
YPaBHEHUN U CHCTEM
YPaBHEHUN

[ToBTOpEHNE M 0000IIEHNE IToBTOpEHME BeiOupaTh, IpUMEHSITh, OLICHUBATH CMOCO0bI CPABHEHUS

OCHOBHBIX IIOHATHUHN U
METOIOB KYpPCOB 7 U 8
KJ1accoB, 0000IICHIE

3HAHU M

YKCENl, BEIYUCIEHUH, TPe0Opa30BaHMil BEIPAXKCHHN, PELICHHUS
YPaBHEHHUIA.

OcymecTBASITh CAMOKOHTPOJIb BBITIOJIHIEMBIX IEHCTBHNA U
CaMOMPOBEPKY PE3yJIbTaTa BHIYUCIICHUM, MPe0Opa30BaHMIA,
ITOCTPOCHUIA.

Pewmiars 3aa0a4m U3 peajibHOM KM3HH, NPUMEHATH
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MaTE€MaTUYECKKUE 3HAHUS 711 PEIICHUS 3a/1a4 U3 APYTUX
MPEAMETOB.

Pematp TekCTOBBIE 331241, CDABHUBATH, BHIOMPATH
Croco0bI PEUICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

102
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9 KIIACC
HammenoBanue pazaena  |[KonnuecTso OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMBbI) Kypca 4acoB COJICPKaHUE
Uwncna v BEIYACTICHHUSL. 9 Paumonanblbie uricna, | Pa3BHBaTh mpeacTaB/IeHUsI O YUCIIAX: OT MHOYKECTBA

JIeHCTBUTEIBHBIC YKCIIa

UPPalMOHAIBHBIC
YHCJIa, KOHCYHBIC U
OCCKOHEUHBIC
JECATUYHBIE TPOOH.
MHOKECTBO
JICUCTBUTEIILHBIX
YHCENT,
JICHCTBUTEIILHBIE
YHClIa Kak
OCCKOHEUHBIC
JECATUYHBIE TPOOH.
B3auMHO 01HO3HAYHOE
COOTBETCTBHUE MEKITY
MHO>KECTBOM
JICUCTBUTEIILHBIX
YHUCEI U MHOKECTBOM
TOYEK KOOPANHATHOMN
MIPSIMOH.

CpaBHeHue
JICUCTBUTEJILHBIX YUCE]L,
apu(pMETUUYECKUE

HATyPaIbHBIX YACEN 10 MHOXKECTBA ACHCTBATENBHBIX YACEIL.
O3HAKOMHUTBCS C BO3MOXKHOCTBIO TPEACTABICHUS
JEACTBUTEIBLHOTO YMC/Ia KaKk OCCKOHEUHOM NEeCITUUHOMN
ApoOH, MPUMEHSITh ACCATUYHBIC TPUOIMKEHUS
PalMOHAIBHBIX U UPPALAOHAIBHBIX YACETL.

N300paxkars NCHCTBUTEIIBHBIC YMCIIA TOUYKAMHT
KOOPIWHATHOM MPAMOIA.

3anucbIBaTh, CPABHUBATH U YIIOPSA0YHBATH
JCUCTBUTEIIBHBIC YUCIIA.

BbINOJHATH, COYETAs YCTHBIE U TUCBMEHHBIE TPUEMBI,
apupMeTuyecKHe AeHCTBUS C PALMOHAIBHBIMUA YHCIIAMU,
HAXOJUTH 3HAYCHHUS CTEMCHEN C LEIBIMU MTOKA3aTeIIMUA U
KOPHEW, BBIYMCJIATH 3HAYECHUS YMCIIOBBIX BBIPAKEHHUIA.
Hosy4yuTs npeacraBjaeHue 0 3HAUYUMOCTH
JEVNCTBUTEIIBHBIX YUCEIT B IPAKTUYECKON NEATEIILHOCTH
YEII0BEKA.

AHAJIM3UPOBATH U AEJIATh BHIBOABI O TOUHOCTH
NPUOJIMKEHUS ACUCTBUTEIBHOIO YMCIA TPU PENICHUT
3aJ1a4.

OKpyrasTh ACHCTBUTENBHBIC YACIIA, BINMOJIHATD
NPUKUHAKY pe3yJIbTara BEIYUCICHUN, OLEHKY 3HAYCHUMN
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JNENCTBUS

C ICHCTBUATEIbHBIMU
YUCIIaMU.
[TpubnuxEHHOE
3HAUYCHUE BEJIMYUHBI,
TOYHOCTh
MPUOJTUKEHUS.
OKpyTIIEHUE YUCEIL.
IIpukuaka v OLeHKa

YU CJIOBBIX BBIPAKCHUIA.
3HAKOMHUTBCS € HCTOPHEH PA3BUTUS MATEMATUKH

pe3yIbTaTOB
BBIYMCIICHUI
YpaBHEHHS U HEPABEHCTBA. 14 JInneiiHoe ypaBHeHue. | OcBauBaTh, 3alI0OMHUHATH U PUMEHATH rpapuyeckue
YpaBHEHUS C OTHOM Pewenne ypaBHeHui, METO/bI P PELICHUNA YPABHEHUI, HEPABEHCTB U UX
[MEPEMEHHOM CBOJALIUXCSA CUCTEM.
K JINHCHHBIM. Pacno3naBars 1€bIe U TPOOHBIE YPABHCHHSI.
KBagparuoe Pewmiats JinHeiHbIC U KBAJAPATHBIEC YPABHECHUS,
ypaBHeHUE. PelieHue YPaBHEHUS, CBOASNIMECS K HUM, MPOCTEiIHe 1poOHO-
YPaBHEHMIA, PalMOHAIBHBIE YPABHEHHUS.
CBOJIAIINXCA IIpeanarars, BO3MOKHBIC CIOCOOBI PEHICHHUS TEKCTOBBIX
K KBaJPATHBIM. 3a1a4, 00CyKAaTh UX U PelIaTh TCKCTOBBIE 33/1a41
bukBaaparHeie Pa3HBIMU CIOCOOAMH.
YPABHEHHSL. 3HAKOMUTBHCS ¢ HCTOPUEH PA3BUTHSI MATEMATUKHA
[Ipumepsl perieHus
YPaBHEHUN TPETHEN

1 4e€TBEPTON CTENEHEN
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Pa3noXKEHUEM
Ha MHOKUTEJTH.
Pewmenue npobHoO-
PalMOHATBHBIX
YPaBHEHHUIA.

Pewenne TeKCTOBBIX
3a/1a4 areOpanyecKum
METOA0M

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUIA

14

YpaBHEHUE C ABYMS
[IEPEMEHHBIMH U €10
rpaduk.

Cucrema 1Byx
JIMHENHBIX YPaBHEHUIN
C AByMS
NEPEMEHHBIMU U €€
peluenue. PeuieHue
CUCTEM JIBYX
YPaBHEHUN, OHO

M3 KOTOPBIX JIUHEWHOE,
a Ipyroe — BTOPOit
CTETICHU.
['paduueckas
WHTEPIIpETALNA
CHCTEMBI YPAaBHEHUN

C IByMs IIEPEMEHHBIMU.
Pemenue TeKCTOBBIX

OcBanBaThb U NPUMEHSITH IPUEMBI PEIICHUS CUCTEMBI
JBYX JTUHEHHBIX YPABHECHUH C IBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHU, B KOTOPBIX OJHO YPABHEHHUE HE
SIBJISIETCS JIMHEHHBIM.

Hcnonb3oBath QyHKIHOHAIBHO-TPaUIECKIE
OPECTABICHUS AJIsl pellleHusl U UCC/Ie0BaHUs YPAaBHCHU T
U CHCTEM.

AHAJTH3UPOBATH TEKCTHI 33124, pelIaTh UX
anreOpanvyeckuM cnocoOOM: MepexoanuTh OT CIIOBECHOM
(GOpMyTMPOBKH YCIOBHS 3aa4u K alreOpandeckoi Moesu
NyTEM COCTABJICHUS CUCTEMbI YPAaBHEHUH; pelaTh
COCTABJICHHYIO CUCTEMY YPABHEHUI; HHTEPNPEeTHPOBATD
pE3yJIbTar.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MAaTEMATUKU
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3a/1a4 areOpanyecKum
CrocoOoM
YpaBHEHUS U HEPABEHCTBA. 16 Uucnosele Yurars, 3aHCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HepasencTBa HEPaBEHCTBA U UX HEPABEHCTBA, UCNIOJIB30BATH CUMBOJIMKY U TEPMUHOIIOTHIO.
CBONCTBA. BoinosHATh npeo0pa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JInHelnbIe JUTS TPeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh IMHEWHBIE U KBAAPATHBIE HEPABEHCTBA.
C OJTHOU ITEPEMEHHON Pemars n1uHElHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
U WX PELLICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAFOIIX
CHcTeMBbl TUHERHBIX KBAJPATHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB € OAHOM [TOJIYYEHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxarthb peuicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YHACIIOBOM MIPSMOW, 3alIHCHIBATEH PEIICHAE C TTOMOIIBIO
KBanparHsie CHMBOJIOB.
HEPaBEHCTBA U UX Pemars kBajpaTHbie HEPABEHCTBA, UCTIOJIB3YS
peLeHue. rpaduyecKue NpeaCTaBICHUS.
['paduueckas OcBanBaThb U IPUMEHSTh HEPABEHCTBA NPU PELLICHUN
WHTEPIIpETALNA pa3IMYHbIX 3a1a4, B TOM YHUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB € ABYMS
[IEPEMEHHBIMU
OyHKIUT 16 KBanparnunas Pacno3naBarth BHIbI H3y4aeMbIX (YHKIIWIA,

GyHK1IMS, €€ rpaduk U
croiictra. [1apabona,
KOOPAMHATHI BEPIIMHBI
napadoJIbl, OCh

WIJIIOCTPHPOBATH CXEMATHYECKHU, O0BSICHITH
PacnoJIoKEHNE Ha KOOPAMHATHOM MJI0CKOCTU TPpaduKOB

GyHKUMiA BUgA: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPUM MapaboIbl.

I'paduxn QpyHKIMIA:
y =k,
y=kx + b,

y=x3 y=+/xy=|x| B 3aBUCHMOCTH OT 3HAYECHNIi
KO3((PUIMEHTOB; ONUCHIBATH UX CBOMCTBA.
Pacno3naBarh kBaJpaTHUHYHO QPyHKIHIO 1O (popMyIie.
IIpuBoauThL NpuMepbI KBAAPATUYHBIX 3aBUCUMOCTEH
U3 PEATTbHOM KU3HU, (PU3UKH, TEOMETPHH.

BoisiBassiTe 1 00001aTe 0COOEHHOCTH rpaduka
KBaJAPaTUYHON QYHKIMA y = ax? + bx + c.

CTpouTthb 1 N300paxKkaTh CXeMaTHYECKH FPAPUKA
KBaIPaTHYHbIX (PYHKIWA, 3aJaHHBIX POpMyIaMK BHA
y=ax*,y=ax*+q,y=a(x +p)y,y=ax*+ bx +c.
AHAJIM3UPOBATH H NPUMEHSITH CBOHCTBA N3YUCHHBIX
(YHKLIMIA U1l UX OCTPOEHUS, B TOM YUCIIE C TOMOUIBIO
U (POBBIX PECYPCOB

UncI10BBIE
NOCJIEA0BATEILHOCTH

15

[ToHsgTHE YUCITOBOM
MOCJIEI0BATEIIbHOCTH.
3amaHue
MOCJIEI0BATEIIbHOCTH
PEKYPPEHTHOM
(dopmyoii u

(hOpMyIOii n-TO YJICHA.

Apudpmernueckas u
reoMeTpruyecKas
[IPOTPECCHH.
DOpPMYJIBI 1-T'0 YJIEHA
apu(pMETUUYECKOH 1
FEOMETPUYECKON

OcBauBaTh U NPUMEHSITh UHICKCHbIC 0003HAYECHMS,
CTPOUTH peyYeBblie BICKA3BIBAHUSA C UCIOIb30BAHUEM
TEPMHHOJIOTHH, CBI3aHHOMN C MOHATUEM
NOCTIEI0BATENBHOCTH.

AHanu3npoBaTh GOPMYIy /-TO YICHA
NOCTIEIOBATENBHOCTH WJIN PEKYPPEHTHYIO (hOPMYITYy

U BBIMHUCJISITD WICHBI TOCIEA0BATENBHOCTEHN, 3a1aHHBIX
3TUMH POpPMYJTIaMH.

YcTraHaBauBaTh 3aKOHOMEPHOCTH B TOCTPOCHUN

MOCJICAOBATCIILHOCTH,, CCJIM BBIITHMCAHBI IICPBLIC HCCKOJILKO

€€ 4JICHOB.
Pacno3naBarthb apI/Iq)MeTI/I‘{eCKyIO A TEOMETPUICCKYIO
IIPOTPECCUH TIPHU PA3HBIX cnocodax 3amaHus.
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MPOTPECCUIA, CYMMBI
MEPBBIX /1 YJIICHOB.
HzoOpaxeHue 4ieHOB
apu(pMETUUYECKOH 1
FEOMETPUYECKON
MPOTPECCUl TOYKAMHU
Ha KOOPAUHATHON
IJIOCKOCTH.
JIuHElHbBIN 1
SKCIIOHEHIMAJIBHBII
POCT.

Cno>KHBIE TPOLIEHTHI

Pemars 3a1aun ¢ MCMONB30BaHUEM (POPMYIT 71-TO YIEHA
apu(PMETHUECKOM N rEOMETPUUECKON TPOTPECCHIA, CYMMBI
IIEPBBIX /1 YJIEHOB.

MN300paxarh 4ieHBI NOCIEA0BATENBHOCTA TOUKAMHU

Ha KOOPAUHATHON TTOCKOCTH.

PaccmarpuBath npuMepbl NPpoOUeccoB U sIBJICHHUI

U3 peaIbHON JKU3HU, WLTFOCTPUPYIOLIHE U3MEHEHHE

B apu(PMETUUYECKON TPOrPECCUH, B TEOMETPAYECKOMA
IPOrPECCHU; H300PAKATh COOTBETCTBYIOLIME 3aBUCUMOCTH
rpauyecKu.

Pemiars 3a5a4m, CBI3aHHBIE C YMCIIOBBIMU
[TOCJIEAOBATEIBHOCTAMHM, B TOM YHCIIE 3a0a41 U3 PEATIbHOMN
YKU3HU C MCTIOJIB30BAHUEM LIU(PPOBBIX TEXHOJIOTHH
(3NEKTPOHHBIX TAOIUI, rPaUUECKOTO KaJbKYJIATOPA U T.11.).
Pemiars 3a1a41 Ha CIIO)KHBIE ITPOLIEHTHI, B TOM YHCIIE
3a/1a4M U3 pealbHON MPAKTHKH (C UCMOIb30BAHUEM
KAJIbKYJISATOPA).

3HAKOMHUTBCS € HCTOPHEH PA3BUTUS MATEMATUKH

[ToBTOpeHKE, 0000IIEHNE,
crucTeMaru3anus 3HaHUuU

18

Yucaa u
BbIYHCJICHUS (3AMHUCH,
CpaBHEHUE, ICHCTBUS
C JICHCTBUTEIILHBIMHA
YUCJIAMU, YUCIOBas
psiMast; TPOLICHTHI,
OTHOIICHHS,
MTPOTIOPIINH,

OnepupoBaTb NOHATUSIMU. MHOKECTBO, MOJAMHOKECTBO,
OTEpalyy HaJ MHO>KECTBAMH, HCIOJIBb30BATh I'PpauiuecKoe
NPEICTABICHUE MHOXKECTB [UTsl OMMCAHUS PEATBHBIX
IPOLECCOB U SBJICHU, MPU PELICHUN 33144 U3 IPYTHX
y4€OHBIX MPEAMETOB.

AKTYyaJn3upoBaTh TEPMHHOJIOTHI0 H OCHOBHbBIE
AeiicTBHS, CBSI3AHHBIC ¢ YHCJIAMM. HATYPATbHOE YKCIIO,
IPOCTOE U COCTABHOE YKCIIA, IETMMOCTh HATYPATbHBIX
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OKPYIJICHHE,
npUOIM>KEHHUE,
OLICHKA; PELICHNE
TEKCTOBBIX 3a]a4

YHCEN, IPU3HAKA IETUMOCTH, LETI0€ YUCIIO, MOAYIIb YHCIA,
OOBIKHOBEHHAS W ACCATHYHAS APOOU, CTAHJAPTHBIN BHU]T
Yyucia, apu(pMETHIECKUI KBAPATHBIA KOPEHB.
BbInosHATH aeiicTBUS, CPABHUBATH U YNOPSIA0YHBATH

apu(pMeTHIECKUM YHCJIA, MPEACTABIIATH YHCIIA HA KOOPAMHATHON PSIMOH,
CIIOCcO0OM) OKPYTJISITh YACTA, BBINOJHATH NPUKHIKY H OLEHKY
pe3yybTara BEIYUCICHUM.
Pemats TekcTOBBIC 320240 apU(PMETHUECKUM CITIOCOOOM.
Pemats npakTuveckue 3aaa4m, CoACPKaIIUE NPOLICHTHI,
J0JIN, YACTH, BBIPAKAIOLIME 3aBUCUMOCTH. CKOPOCTh —
BpPEMSI — PACCTOSIHUE, [IECHA — KOJIMYECTBO — CTOMMOCTD,
00BEM paboTEl — BpEMS — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30upartp peanbHbIC )KU3HCHHBIE CUTYALNAN,
(popmMyIpPOBATH WX HA A3BIKE MATEMATHKH,
HAXOANTH PELICHUE, TPUMCEHSISI MATEMAaTUYECKHI anmnapar,
HHTEPNPETHPOBATH PE3YJIbTAT
Aaredpanveckue OnepupoBarb NOHATHSMU. CTENEHD C LENBIM
BbIPAKEHHS nokasareyiem, apu(pMeTHIECKuii KBaAPATHBINA KOPEHD,
(npeoOpa3oBaHue MHOTOYJIEH, anredpanyeckas ApoOb, TOXKAECCTBO.
anreOpanvyecKux BbIno/HATH OCHOBHBIE ACICTBUS: BBIIIOJIHATH PACUETHI
BBIPOKECHU, no popmynam, npeoOPa3OBbIBATh LENBIE, TPOOHO-
JOMYCTUMBIE PALMOHAIBHBIE BBIPAKECHUS U BBIPAKEHUS C KOPHSIMH,
3HAYEHUS) PEaATM30BbIBATh PA3JI0KEHUE MHOTOYJIEHA HA MHOYKUTEIH,

B TOM YHKCJIE C MCIOJIb30BaHUEM (POPMYJT pa3HOCTH
KBaJpaTOB M KBajpara CyMMbI M PA3HOCTH;, HAXOIUTh
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JOITY CTUMBIE 3HAYCHHUSI IEPEMEHHBIX ISl APOOHO-
PAlMOHAIBHBIX BEIPKEHUN, KOPHEH.

MoaeanpoBaTth ¢ IOMOLIBIO POPMYJT PEATIBHBIE MTPOLIECCH
U SIBJICHUS

DyHKIUU
(IOCTPOCHMUE,
CBOWCTBA U3YYEHHBIX
yHKmii;
rpaduueckoe peeHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMH: QyHKIHS, TpaduK QyHKIMH,
HYJ QYHKLIMH, TPOMEKYTKHA 3HAKOMTOCTOSHCTBA,
NPOMEKYTKH BO3pACTaHUs, YObIBaHUS, HAMOOJIBILEE U
HAUMEHBIICE 3HAYECHHS PYHKLINH.

AHaJIU3UPOBATH, CPABHHBATH, 00CYKAATh CBOWCTBA
(YHKLIMIA, CTPOUTH UX TpaduKy.

OnepupoBaTb NOHATHSAMM: [IPAMAst MPOTIOPLIMOHATBHOCTD,
oOpaTHas NpONOPUUOHATIBHOCTE, TUHEHHAS PyHKIUS,
KBaJpaTHuHas QyHKIMs, napadosia, runepooa.
Hcnonb3oBaTrh rpaguku 1 ONPEACTICHUS] CBOUCTB,
POLECCOB M 3aBUCUMOCTEM, AJIs PEIIEHUS 3a0a4 U3 APYTUX
y4€OHBIX MMPEAMETOB H PEAJIbHOM KU3HU, MOAEIHUPOBATH

C MOMOIIBIO TPa(UKOB PeaTbHBIC TPOLIECCH U SIBIICHUS.
Beipaxkatb ¢gopMyaamu 3aBUCUMOCTH MEKIY BETMYAHAMHA

OBILIEE KOJIMYECTBO
YACOB I1O ITPOIPAMME

102
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DOEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA
«T'’EOMETPUA» B 7-9 KITACCAX

HOACHUTEJBbHAA 3AIINCKA

['eomeTpHst KaKk OJIMH M3 OCHOBHBIX Pa3feiioB IIKOJbHOW MaTEMATHUKH, HMMEHOLMAN
CBOCH LENBI0 O0ECNEUNTh M3YUYCHUE CBOMCTB M pa3MepoB (QUIyp, UX OTHOLICHHNA W
B3aMMHOE PACMOJIOKEHUE, OMMUPAETCS HA JIOTMYECKYI), JOKA3ATECIbHYIO JIMHUIO.
LleHHOCTh HM3Yy4YeHHMs] TEOMETPUM HA YPOBHE OCHOBHOTO 0O0mmIEro o00pa3oBaHus
3aKJIF0YACTCs B TOM, 4YTO OOYYAKOIIMKCA YYUTCA NTPOBOAUTH JOKA3ATEIbHBIC
pacCcyXICHUsl, CTPOUTH JIOTMYECKHE YMO3AKIKOYCHHS, JOKA3blBaTh WCTUHHBIC
YTBEPKACHHS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOIUTH PACCY>KIACHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT NPHU3HAKOB, (OPMYJIMPOBATH OOpATHBIC
YTBEPKIACHHSI.

BTopoii 1LEHHOCTBIO HM3Y4YEHUS] TEOMETPUHM SBIISIETCS HUCMHOJBb30BAHUE €€ Kak
WHCTPYMEHTA MPU PCEIICHUM KAaK MaTeMAaTUYECKUX, TaK M MPAKTHYECKUX 3a7ad,
BCTPEUAKOINUXCS B pPealbHON kM3HU. OOYYarOMMIACS NOKEH HAYYMTHCS ONPEICIUTH
TFEOMETPAYECKYIO (UTYPY, OMUCATh CIIOBAMHM JAHHBIA YEPTEX WM PUCYHOK, HAWTH
IUIOIA/Ib 3€MEJIBHOTO y4YacTKa, PacCUATaTh HEOOXOAMMYKO JUIMHY ONTOBOJIOKOHHOTO
kaOenss wim TpeOyeMmble pa3Mepbl rapaxka JUisi aBTOMOOWJISL. ITOMY COOTBETCTBYET
BTOpAsi, BBIYMCIUTENbHAS JIMHUS B M3ydeHWW reoMerpud. [lpum pemeHnm 3amau
MPAKTUYECKOTO XapakTepa OOYYarOUIMIACS YYWUTCS CTPOMTh MAT€MATHYECKUE MOJACITU
PEATTBHBIX JKU3HEHHBIX CUTYyalWi, MPOBOJUTE BEIYMCICHUS W OLICHUBATh acKBAaTHOCTh
NOJTyYEHHOTO PE3yJbTaTa.

Kpaiine BaXHO MOQYEPKMBATH CBA3M TEOMETPHUM C JPYTUMH  YYCOHBIMH
npeaIMETaMi, MOTUBMPOBATH WCIOJB30BATH OMPEACIICHUS T€OMETPUUYECKUX (PUTYyp U
NOHATHN, TEMOHCTPUPOBATH MPUMEHEHHUE MOJTYUYEHHBIX YMEHUNH B (DU3MKE W TEXHUKE.
OTu cBsi3W Haubonee sApKO BUAHBI B TeMax «BekTopel», «TpUTrOHOMETpPHYECKME
COoOTHOWIEHUs», «MeTtoa koopauHat» U « Teopema [Tugaropay.

Y4eOHnblii kypc «l'eoMeTpus» BKIOYACT CJICAYIOUIME OCHOBHBIE PAa3ACibl
conepkanus: «I'eomeTpruueckue GUrypbl U UX CBOHCTBAY, «I3MEpEeHHE T€OMETPUUYECKIX
BEJIMYUHY, «JleKapTOBBI KOOPAMHATBI HA IUIOCKOCTH», «BeKTOpbl», «/IBHKEeHUs
I0CKOCTHY, «[IpeoOpazoBaHus moao0us.

OOmee 4uMcin0 YacoB, PEKOMEHIOBAHHBIX Ui M3YyYeHUs Y4YeOHOro Kypca
«['eomerpusiy, — 204 yaca: B 7 knacce — 68 yacoB (2 yaca B HEAENO), B 8 Kkiacce — 68
4acoB (2 4yaca B HENENIO), B 9 Kitacce — 68 4acoB (2 yaca B HEJEIIO).
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COJIEP/KAHUE OBYUEHUS
7 KIIACC

HavaneHbie moHsTHs reomeTpun. Touka, npsiMas, OTPE30K, JIyd. YTos1. Buasl yrios.
BeprukanbHele M CMEXKHBIE YITbl. buccekrpuca yria. JlomaHas, MHOIOYrOJIbHUK.
[TapannenbHOCTh W NEPIECHMKYISIPHOCTD MPSAMBIX.

CumMerpuunbie (urypsl. OCHOBHBIE CBOWMCTBA OCEBOH cuMMeTpud. [Ipumepsr
CUMMETPHUH B OKPY>KAFOILIEM MUPE.

OCHOBHBIE MMOCTPOEHUS ¢ TOMOLIBIO UPKYJIA U JUHEHKU. TpeyroasHuk. BricoTa,
MearaHa, OMCCEKTPUCa, MX CBOMCTRA.

PaBHOOE IPEHHBIN M PABHOCTOPOHHMIA TPEYTOJIBHUKN. HEPABEHCTBO TPEYTOJIbHUKA.

CBolicTBa W TpPHU3HAKKW PaBHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKM MAPAJUIETBHBIX MOpsAMBIX. CymMMma yIJIOB TPEYrOJIbHUKA.
BHewHue yriel TpeyroabHUKA.

[IpssmoyronbHbIA  TpEYroJbHUK.  CBOMCTBO  MEIMaHbl  MPSAMOYTOJBHOTO
TPEYTOJbHUKA, MPOBEAEHHOW K TUNOTEHYy3€. [IpH3HaKW paBEeHCTBA MPSAMOYTOJbHBIX
TPEYTOJILHUKOB. [ IpAMOYTOJIBHBIA TPEYTOJIbHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa 0 OOJIBIIEM YIJIE U OOJIBIIEH CTOPOHE TPEYTOJAbHUKA. [ IepreH IuKyIsp
Y HAKJIOHHASI.

['eomeTprueckoe MecTo ToueK. buccekTprca yria u cepeqMHHbBIN MEPIECHANKYIISIP
K OTPE3KY KaKk FTEOMETPUUECKHE MECTA TOYEK.

OKpPY>XKHOCTb M KPYT, XOpJla U JUAMETP, UX CBONCTBA. B3aMMHOE PACIOJIOKEHUE
OKPY>KHOCTH M mpsmoil. KacarenbHas W cekylas K OKPYKHOCTH. OKpY>KHOCTb,
BIIMCaHHAs B yrojl. BricanHas n onucaHHast OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UeTeIpéXyronpHuky. llapamienorpamm, €ro npu3Hakd M cBoicTsa. YacTHbIE
Clly4au napajjieorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaIpaT), UX MPU3HAKH U CBOMCTBA.
Tpanenus, paBHOOOKas Tpaneuus, €€ CBOCTBa M Npu3HaKK. [IpsMoyronbHas Tpaneums.

Mertoa yasoeHus meauanel. LlenTpanibHas cumMeTpust. Teopema daseca U TeopeMa
O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue nMHUM TPEYTOJIbHUAKA U Tpaneuuu. LIEHTp Mace TpeyrojapHuKa.

[TonoOue TpeyroabHukoB, Kod(pduuueHt noaodus. [lpusHaku mnoaoOus
TPEYrOJAbHUKOB. [IpuMeHenne nogo0ust Npy peIeHUN NPAKTHYECKUX 3a/1aY.

CpoiicTBa momaaci reomeTpuueckux ¢Guryp. DopMmyabl A IJIOLAAM
TPEYrOJbHKKA, TMapajenorpaMmma, pomda W Tpaneuuu. OTHOWIEHWE MJIOMAACH
no100HBIX (PUryp.

Brluuciaenue miomaneii TPEeyroJbHUKOB W MHOTOYTOJIbBHMKOB HA KJIETYATOR
oymare.
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Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu  peleHun
MPAKTUYECKUX 3aa4.

CHHYC, KOCHHYC, TaHI€HC OCTPOr0 yIjla MNPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETPUYECKUE (PYHKIMU YITIOBB
30°, 45° u 60°.

BrnimcanHble ¥ LEHTPAIBHBIE YIJIBI, YTOJ MEXAY KacaTeJbHOW W XOPHOW. YTIIbI
MEXKAY XOPAAMH U CEKYILMMH. BIIMCAHHBIE U ONTMCAHHBIE YETBIPEXYTOJIbHUKH. B3anMHoe
pacnonoKeHue IBYX OKpykHOcTell. Kacanme okpyskHocTeil. OOmme kacarenbHbIE K
JIBYM OKPYKHOCTSIM.

9 KUTACC

Cunyc, kocunyc, Tanrese yros ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pewienne TpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOpeEMa CHHYCOB. Pemenue
MPAKTUYECKUX 33724 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpazoBanue moaodus. [1ogo06Me COOTBETCTBEHHBIX JIEMEHTOB,

TeopemMa O MPOU3BENECHUU OTPE3KOB XOPI, TEOPEMBbI O NMPOU3BEACHUUA OTPE3KOB
CEKYLINX, TEOPEMA O KBAIPATE KACATEIbHOM.

BekTop, mmHa (MOyJib) BEKTOPA, COHAMPABICHHBIE BEKTOPBI, TPOTUBOMOIOXKHO
HaITPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUU
HaJ BeKTOopamu. Pa3noskeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM  BEKTOPaM.
Koopmunarer Bekropa. CkansgpHOE MNPOM3BEACHUE BEKTOPOB, MPUMEHEHUE IS
HAXOXKACHUS UIMH U YIJIOB.

JIeKapTOBBI KOOPAMHATEL HA IUIOCKOCTH. YPAaBHEHUS MPAMOH M OKPY>KHOCTHUB
KOOPAMHATAX, NEPECEUCHUE OKPYKHOCTEH M NpsMbIX. MeETOA KOOpAMHAT W €ro
NIPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKK. [[7TMHA OKPY>KHOCTH. ['paaycHas U paaraHHas Mepa
yI71a, BBIYMCIIEHUE JJIMH OYT OKpYKHOCTEH. [Lmomans kpyra, ceKTopa, CErMeHTa.

JIBUKCHHS TUIOCKOCTH M BHYTPEHHUE CUMMETPUHM (QUTYP (SIEMEHTApPHBIC
npeacrasieHus ). [lapamiensaeiii nepenoc. [1oBopoT.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacno3HaBarte M3y4eHHbBIE T€OMETPUYECKUE (PUTYPBI, ONPEIENATh MX B3AaUMHOE
pacroyiokeHne, M300pakarb TIE€OMETPUYECKHE (UIYpbl, BBINOJIHATH  YEPTEKHU
0 YCJIOBMIO 3a1a4. M3MepATh JIMHEWHBIE W YIVIOBBIC BEJIIMYMHBL. Pemare 3a1auv Ha
BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate rpyOyr0 OLEHKY JIMHEHHBIX W YIJIOBBIX BETMYHMH MPEAMETOB B PEAIbHOM
JKU3HU, pa3MEpPoOB NPHUPOAHBIX OOBEKTOB. Pazmmuare pasmepsl 3TUX  OOBEKTOB
IO MOPSAAKY BEJTMYUHBI.
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CTpouTh YEPTEKH K TCOMETPUUECKUM 3aJa4aAM.

ITonmb30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IPU3HAKU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB TP PELICHUM 33]a4.

IIpoBOAUTE JOTHYECKHME PaACCYKACHUS C MCIOJNb30BAHUEM TIE€OMETPUYECKUX
TEOPEM.

ITonmb3oBaTbecst  NMpHU3HAKAMHA  PABEHCTBA  NPSAMOYIOJBHBIX — TPEYTOJIbLHUKOB,
CBOMCTBOM MEIHMAHBI, MPOBEACHHOW K THIIOTEHY3€ MPSMOYIOJBHOTO TPEYTrOJIBHUKA,
B PEIICHUN M'EOMETPUYECCKUX 3a1a4.

Onpenensare NapayiebHOCTh MPSAMBIX € MOMOINBIO YIJIOB, KOTOPBIE 00pasyer
C HUMHU cekywas. Onpenensars NapauleIbHOCTh MPSAMBIX C MOMOIIBK) PABEHCTBA
PacCTOAHUI OT TOYEK OAHOM MPAMOM A0 TOUEK APYTON MPSIMOM.

Pemate 3a1aumn Ha KjieTyaToil Oymare.

[TpOoBOAUTH BEIYMCIICHUST M HAXOAWTh YUCIOBBIE W OYKBCHHBIE 3HAUYCHUS YIJIOB

B F'€OMETPUYECKUX 3aJa4axX C HUCIOJIb30BAHUEM CYMMBI YIJTIOB TPEYTOJIBHUKOB H
MHOTOYIOJIbHUKOB, CBOWCTB  YIVIOB, OOpPAa30BaHHBIX NPU NEPECEUEHUM JIBYX
Mapa/uIeNIbHBIX MPSAMBIX CEKYIIEH. PemaTh npakTiuecKue 3a1a4i Ha HaX0)KAEHHE YITIOB.

Bnagete NOHATHEM TIEOMETPUYECKONO MECTAa TOYEK. YMETh OIPENENATh
OMCCEKTPUCY yTIiia U CEPEIMHHBIN MEPICHINKYIISP K OTPE3KY KaK TEOMETPHUECKHAE MECTa
TOYEK.

@opMyIMpoBaTh ONPEACIICHUS OKPY)XHOCTH W Kpyra, XOpAbl W JAUaMmeTpa
OKPYKHOCTH, TOJIb30BATHCA MX CBOMCTBAMH. YMETh IPUMEHATH 3TU CBOMCTBA IPH
PELICHNN 3a1a4.

Brnanets moHATHEM ONMUCAHHONW OKOJIO TPEYTOJIbHAKA OKPYKHOCTH, YMETh HAXOAUTH
e€¢ ueHtp. [lonb3oBarbes (pakTaMH O TOM, 4YTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHHKA
[IEPECEKAOTCS B OHON TOUKE, U O TOM, YTO CEPEAUHHBIE MEPIICHIUKYIISIPEI K CTOPOHAM
TPEYrOJIbHUKA ITEPECEKAIOTCS B OJTHON TOUKE.

Bnagere moHATHEM KacarelbHOW K OKPY’KHOCTH, TOJIB30BATECA TEOPEMOMO
MEPICHANKYIAPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOI0 K TOUYKE KaCaHUs.

ITonmp3oBaTbCs MPOCTEUIIMMH T€OMETPUYECKUMHU HEPABEHCTBAMU, MOHUMATh UX
MMPAKTUYECKANA CMBICIT.

IIpoBOAMTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHHUS C IMOMOIUBIO LUPKYJIA H
JIAHEWKWU.

[IpenmeTHbIE PE3YJbTAThl OCBOCHUS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuecHus B 8 Kkiacce:

Pacnio3HaBarh OCHOBHBIE BHJIbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, IOJIb30BATHCS
WX CBOMCTBAMM IIPH PELICHUH TEOMETPUUECKUX 3aa4.

[TpumMeHsATh CBOWCTBA TOUKKA TEPECEUCHHsST MEIUAH TPEYTrOJbHUKA (LIEHTPa Mace)
B PEILICHUH 3a4a4.

Brianers moHATHEM CPEIHEH JTMHUM TPEYTOJIbHUKA W TPANCUWu, MPUMEHATh HUX
CBOMCTBA MPH PELICHUN FCOMETPUYECKHX 3aaa4. [lonp3oBareca Teopemoilt daieca
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U TEOPEMO O MNPONOPLUUOHAIBHBIX OTPE3KaX, MNPUMEHATh WX JJs PEIICHUS
MPAKTUYECKHX 3a]a4.

[IpumeHsTh TpHU3HAKKM NOMO0OHS TPEYTOJbHUKOB B PEUICHUM TE€OMETPUUYECKUX
3a1a4.

[Tonb3oBarbest  Teopemoit  [ludaropa amsg  pemieHUss TEOMETPUUYECKUX U
NPAKTHYECKHAX 337a4. CTPOMTh MATEMATHYECKYI0 MOJECTb B MPAKTUYCCKUX 3a]a4ax,
CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JJTUHBI.

BraneTs NOHATUSMYM CHHYCA, KOCHHYCA U TAHTE€HCA OCTPOTO YIJIa MPSMOYTOJIBHOTO
TpeyrojabHuKa. [101p30BaThCS STUMU NOHATUSAMU T PEIICHUS MPAKTHYECKUX 3a/1aY.

Beruncnare  (paznvuHbiME - CHOCOOAMH) MJIOIIAAL TPEYTOJBHUKA W IJIOIIAAM
MHOTOYTOJIBHBIX (PUTyp (MOJIB3YACH, TA€ HEOOXOAMMO, KAIBKYIATOPOM). [IpuMeEHSTH
NOJTyYEHHBIC YMEHUS B MPAKTHYECKUX 3a1a4ax.

BrnaneTs NOHATHSAMU BIMCAHHOTO W LEHTPATBHOTO YIJIA, MCIOJIb30BATh TEOPEMBI
O BIIMUCAHHBIX yIiax, YIJIax MEXIy XOpaaMu (CEKYIIMMHA) U YIJIe MEKAY KacaTelabHON U
XOPAOH NPH PELICHUU T€OMETPUUYECCKUX 3a/1aY.

Brnagete NOHATMEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSATh CBOMCTBA
OIMMUCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 33424,

[TpuMEHSTH MOTYYCHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMATHUYECKHAE MOJIEH
JUIS  33Ja4 PEealbHOM JKM3HA W TPOBOAWUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TPUMEHECHUWEM MOAOOMS W TPHUTOHOMETPUM (IMOJIB3YSACh, TAE€ HEOOXOAMMO,
KAJIbKYJIITOPOM ).

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMKA OCTPBIX YIJIOB, HAXOAWTH C UX MOMOLIBIO
PA3IAYHBIE SJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJbHUKA («PELIEHUE MPAMOYTOIbHBIX
TPEYTOJBHUKOBY ). HaxoauTe (¢ NOMOIIBI KaNbKyJIATOPA) [UIMHBI W YIJIBI IS
HETAOTMYHBIX 3HAYEHUIA.

[Tonb3oBarbest QopMynaMH NPUBEACHUS W OCHOBHBIM TPUTOHOMETPHYECKHM
TOKIECTBOM  JUIsl HAXOXACHUS COOTHOLIEHWH MEXAY TPHUTOHOMETPUYECKUMU
BEIIMYMHAMMU.

Hcnonb30Barh TEOpPEMbl CHHYCOB W KOCHHYCOB Ui HAXOXACHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHAKA («PEIIEHUE TPEYTOJbHUKOBY ), MPUMEHATh UX MPH PEUICHUN
rEOMETPUYECKUX 3a4a4.

Brnanetes monsTHsMU mpeoOpazoBaHUsl NMOA00WsS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Guryp. [lonb30Barbes CBOWCTBAMU MOAOOUS MPOU3BOIBHBIX (DUTYP, YMETh
BBIYMCIISITH JJTMHBI M HAXOAWUTH YIUIbl Y MOA0OHBIX (puryp. [IpuMeHsTh CBOMCTBA MOI00HS
B TMPAKTUYECCKMX 33Ja4aX. YMETb NPUBOJUTh NPHUMEPHl MOAOOHBIX (UTYPB
OKPY’KaroIIeM MUpE.

[Tonb3oBarTbCst TEOpEMaMu O TPOM3BEACHUM OTPE3KOB XOPA, O MPOHU3BEACHHUU
OTPE3KOB CEKYIINX, O KBAPATE KACaTECIbHOM.
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[Tonb30BaTbCst BEKTOPaAMH, MOHUMATh UX T€OMETPUUYECCKUI U (PU3UYECKUIA CMBICT,
OPUMEHATh WX B PEIICHUM TEOMETPUYECKHX W (PU3MYECKUX 3anad. [IpuMeHsTH
CKaJISIPHOE MPOU3BEACHHAE BEKTOPOB [Tl HAXOXKICHHUS JUIHH U YTJIOB.

[Tonb30BaTbCsl METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTH €r0 B PCIICHUH
TrEOMETPUYECKUX U TPAKTUYECKHX 3a7ay.

BrnaneTs NOHATHIMYM TPABUJIBHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPY>KHOCTH, JJTMHBI
JOYTH OKPY>KHOCTH M PaJMaHHONW MEpBI yria, YMETh BBIYHACIAThH IUIOLIAb KpPyra U €ro
yacTel. [IpuMEHSATh NOyYEHHBIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

HaxoauTe ocu (MK HEHTPbI) CAMMETPUH (PUTYP, MPUMEHSTH JIBUKEHUS MJIOCKOCTH
B IPOCTEMIINX CIIyYasx.

[TpuMEHSTH MOTYYCHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MAaTEMATHUYECKHAE MOJIEH
JUIS  33Ja4 PEealbHOM JKM3HA W TPOBOAWUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C MNPUMEHEHUEM TOA00MS W TPUTOHOMETPUYECKMX (YyHKUIMI (MONB3YysCh, TIE
HEOOXOUMO, KATbKYJIITOPOM ).

73



OenepanvHas pabouas mporpamma | Marematuka. 5—9 knaccel (6a30BbIi YPOBEHb)

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
HaumenoBanue pazzaena |KoinuecTBo OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMbl) Kypca 4acoB COJEPIKAHUE
[ Ipocreitme 14 [Ipocreiimue DopMyJUPOBATH OCHOBHBIC MMOHATUS U OMPEACIICHUS.
reOMETPAYECKUE PUTYPBI U reOMETPUYECKUE Pacno3naBaThb U3yYeHHBIE TEOMETPUUECCKUE PUTYPHI,
ux cBoiicTBa. MI3mepenune OOBEKTHI. ONpeAesATh UX B3AMMHOE PACIOI0KEHHAE, BBINOJIHITD
reOMETPUUYECKUX BEIIMUNH MHOTOYTOJIBHUK, YEPTEK MO YCIOBUIO 3a1Q4H.
JIOMaHasl. IIpoBoauTh NPOCTERIINE MOCTPOCHUSI C TOMOILBIO LIUPKYIIS
CMmexHBIE Y JIUHCHKH.
BEPTUKAIBHBIE YTJIbI. N3mepsTh TMHEHHBIE U YTTIOBBIE BEIMYUHBI TEOMETPUUECKHAX
Pabota U PAKTUYECKUX OOBEKTOB.
C IPOCTEHILIMMU OnpenensiTh «Ha I1a3» pa3Mepbl PEATIbHBIX 0OBEKTOB,
YEPTEIKAMHU. NPOBOIMUTH IPyOYIO OLIEHKY UX PA3MEPOB.
Hsmepenne nuHeiHbIX | Pemarhb 3a1a44 HA BBIYUCIIEHUE IJIMH OTPE3KOB U BEJMYUH
Y YTJIOBBIX BEJIMYHH, VIJIOB.
BBIYKCIICHAE OTPE3KOB | PemaTh 3a1a4u HA B3AMMHOE PACIIOJIOKEHUE
Y YIJIOB rEOMETPUUECKUX (PUTYP.
IIpoBoanTsh KNacCHPUKALMIO YTIIOB, BBIMHCISITH
JIMHEHHBIEC U YTJIOBBIE BEJIMYHHBI, IPOBOAUTH
HEOOXOIUMBIE JOKA3ATEIbHBIE PACCYKACHUS.
3HAKOMHUTBCS ¢ HCTOPHE PA3BUTHS T€OMETPUH
TpeyronsHUKN 22 [TonsATHE O paBHBIX Pacno3HaBarth apel paBHBIX TPEYTOJbHUKOB HA TOTOBBIX

TPEYTOJIbHUKAX U

yeprekax (C yKa3aHUEM MPU3HAKOB).
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MEPBUYHBIE
MPEACTaBICHUS

0 paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBA
MPAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MEMAHBI
PAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM

K TUIIOTEHY3E.
PaBHOOE IpEHHBIE 1
PaBHOCTOPOHHME
TPEYTOJIbHUKH.
IIpru3Haku 1 cBOCTBA
paBHOOEAPEHHOTO
TPEYTOJIbHUKA.
HepasencrBa

B TEOMETPHH.

I IpsaMOyTroJIBHBIHA
TPEYTOJIBHUK C YTIIOM
B 30°

BeiBoauTh cneacTBHs (PABEHCTB COOTBETCTBYFOIIUX
3JIEMEHTOB) M3 PABEHCTB TPEYTOJIBHUKOB.
DOopMyJIMPOBATH ONPEACIICHUS. OCTPOYTOJIBHOTO,
TYMOYTOJIBHOTO, MPSIMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PABHOCTOPOHHETO TPEYTOJIbBHUKOB, OMCCEKTPUCHI, BBICOTHI,
MEMAaHBl TPEYTOJIbHUKA, CEPEAUHHOTO MEPIEHANKYISPA
OTpE3Ka;, MEPUMETPA TPEYTOJIbHUKA.

DopMyJIMPOBATH CBOICTBA M MPU3HAKK PAaBHOOEIPEHHOTO
TPEYrOJbHUKA.

CTpouTh YEPTEHKH, peliaTh 32424 C IOMOILBIO
HAXOXJ/ICHUS PABHBIX TPEYTOJIbHUKOB.

IIpumeHSTH TPU3HAKK PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJbHUKOB B 337a4aX.

Hcnonb3oBaTh U(POBBIE PECYPCHI A1 HCCJIEI0BAHUS
CBOMCTB M3y4aeMbIX (PUTYP.

3HAKOMUTBCS C HCTOPHUEH PA3BUTHSI TEOMETPUHI
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[ [aparienbHbIE PSMBIE, 14 [TapannensHble DopMyIMPOBATH NOHATHE NAPALICIBHBIX MPAMBIX,

CYMMa yIJI0B TPEYTOJIbHUKA OPSAMBIC, KX CBOMCTBA. | HAXOAUTH IIPAKTUYECKHUE IIPUMEPHL
Hakpect nexainue, N3yuars cBoiicTBa yrioB, 00pa30BaHHBIX MPH MEPECCUCHUN
COOTBETCTBEHHBIE U napajyieNbHBIX NPIMBIX CeKyleh. IIpoBoauTh
OJTHOCTOPOHHHE YIJIBL, | JAOKA3aTeJbCTBA MAPAUIEIBHOCTH ABYX MPAMBIX C IIOMOLIBIO
00pa30BaHHbIC YI0B, 00pa30BaHHBIX MPU NEPECCUYCHUH ITHX MPSIMBIX
IpH NEPEeCCUCHUN TPETHEN MPSIMOH.
napajyieNnbHbIX BoeraucasaTs CyMMY YITIOB TPEYTOJIBHUKA U MHOTOYTOJIBHUKA.
OPSIMBIX CEKYLIEH ). Haxoautpb unciioBeie U1 OyKBEHHBIC 3HAYEHUS YTIIOB
[Tpu3nHax B T€OMETPUYECKHUX 3a7a4aX C UCIOJIB30BAHUEM TEOPEM
NapaUIEIILHOCTH 0 CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
MPAMBIX YEPE3 3HAKOMHUTBCS ¢ HCTOPHE PA3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSTHUI
OT TOYEK OJHOM
IPAMO# 10 BTOPOi
MIPAMOiA.
Cymma yrnos
TPEYTOJIbHUKA.
Baennue yrisl
TPEYTOJIbHUKA

OKpY>KHOCTb U KPYT. 14 OKpYy>KHOCTB, Xopaa 1 | DPopmMyJaupOBaTh ONPeNeJIeHHsl. OKPY>KHOCTH, XOPJIBL,

[ 'comeTpryeckue
[MOCTPOCHUS

JIAAMETP UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIIMCAHHASA B YTOJL

JMaMETPa U KacaTesbHOM K OKpykHOCTH. M3y4aTh ux
CBOMCTBA, MPU3HAKH, CTPOUTH YEPTEKH.
HccaenoBarb, B TOM YKC/IE HCHOJb3YS HU(POBbIE
pecypcebl: OKPYKHOCTb, BIUCAHHYIO B YTOJT;, HEHTP
OKPY>KHOCTH, BIIMCAHHOH B YTOJI; PABEHCTBO OTPE3KOB
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Ilonsarue o I'MT, KaCaTEJIbHbIX.
[IPUMEHEHHUE Hcnoas3zoBare MeToa ' MT 11 nokasarenscTBa TEOpEM
B 3aJ1a4ax. 0 MepeceueH OUCCEKTPHUC YITIOB TPEYTOJIbHUKA U
buccekrpuca u CEPEIMHHBIX MTEPICHANKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA
CEPEANHHBIN ¢ nomortsr ['MT.
MIEPIECHIUKYIIAP OBjaaneBaTb NOHSITUSIMH BIIMCAHHON U ONMCAHHON
KaK FreOMETPUYECKIE OKPY>KHOCTEW TPEYTOJIbHUKA, HAXOAUTD LICHTPHI DTHUX
MeECTa TOYEK. OKPY>KHOCTEN.
OKpy>KHOCTB, Pemiars OCHOBHEIE 3aJa4H HA MOCTPOEHHE. YIJIa, PABHOIO
OIIMCaHHAas OKOJIO JAHHOMY; CEPEANHHOTO MEPHEHINKYIISIPA JAHHOTO OTPE3KA,
TPEYroJIbHUKA. MPAMO#, TPOXOIAIIEN YEPE3 TAHHYIO TOUKY U
OKpYHOCTB, NEPNEHANKYJIIPHON TaHHOH MPSIMOK; OMCCEKTPUCHI JAHHOTO
BITMCAHHAsA yIJIa; TPEYTOJIbHUKOB
B TPEYTOJILHUK. 10 Pa3JIMYHBIM DJIEMEHTAM.
IIpocreiimue 3HAKOMHUTBCS ¢ HCTOPHE PA3BUTHS T€OMETPUH
3a1a4u
Ha ITOCTPOCHHUE
[ToBTOpEHME, 0000IICHHE 4 IToBTOpEHME H Pemars 3a7a4M Ha MIOBTOPEHHUE, IUTIOCTPUPYIOLLUE CBA3H
3HAHWUI 0000IIEHHE OCHOBHBIX | MEXKIY PA3IMYHBIMHA YaCTIMM Kypca
MOHATHN U METOJOB
Kypca 7 knacca
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOI' PAMME
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8 KJIACC
Haumenosanue pasnena | KomuyecTso OcHOBHOE OCHOBHBIE BUJIbI JEATEILHOCTH 00YYAFOIIAXCS
(TeMBbI) Kypca 4acoB COJICPKaHUE

UeTBIPEXYTOMBHAKA 12 [Tapamnenorpamm, ero | M300paskaTs 1 HAXOAUTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. | YETHIPEXYTOJIBHUKU PA3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHbI€ cllyyan DopMyJUPOBATH ONPEACJICHH: TApALICIIOrpaMMma,
NapajiyIeNIorpaMmMoB NpPsAMOYTOJIBHKUKA, poM0Oa, KBaJpaTa, Tparneuuu, paBHOOOKOA
(MPSAMOYTOJIbHUK, Tpaneuuu, NPsIMOYTOJIbHON TPANECLHH.
poMO, KBaapar), ux JI0Ka3bIBATH H UCNOJIB30BATH NPHU PELICHUH 32124
MPU3HAKU U CBOMCTBA. | NPU3HAKK M CBOMCTBA: MMApaLIEIOorpamma,
Tpanenus. npsAMOYTOJIBHUKA, PpOMOa, KBapaTa, Tpaneuu, pAaBHOOOKOH
PaBHOoOOKas Tpaneuuu, NPsIMOYTOJIbHON TPANECLHH.
NPAMOYTOJIbHAs IIpuMeHsATL MeTOA YBOCHUS MEIMAHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoab3oBaTh LUPPOBBIE PECYPCHI T MUCCIETOBAHUS
Meroa yiBOECHHUS CBOMCTB M3y4acMbIX (PUTYP.
MEIUAHBI. 3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS TE€OMETPHUM
LlenTpanbHas
CUMMETPUS

Teopema daneca u TeopeMa 15 Teopema Daneca u IIpoBoaUTH NOCTPOEHUSI C IOMOIIBIO IUPKYJISA U TUHENKHU

0 MPONOPLUHUOHAIBHBIX TeopemMa C UCIOJIb30BaHUEe TeopeMbl dDarneca U TEOPEMBI

OTPE3KaX, MOJOOHBIE
TPEYTONBHUKHI

0 TPONOPIMOHATBHBIX
OTpE3KaAX.

Cpenusis TUHUS
TPEYTOJIbHUKA.

O MPOMOPLIHOHAIBHBIX OTPE3KaX, CTPOUTD YETBEPTHIN
IIPOITOPLIIHOHAIBHBII OTPE30K.

IIpoBoauTH 10KA3aTEIBLCTBO TOTO, YTO MEAUAHEI
TPEYrOJIbHAKA ITEPECEKAIOTCS B OAHOM TOUKE, U HAXOAUThH
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Tpanenus, €€ cpeassis
JIMHUSL.
[IponopunoHasibHBIE
OTPE3KH.

LlenTp macc

B TPEYT'OJIbHUKE.
[TonoGHbIE
TPEYTrOAbHUKH. Tpu
npHU3HAKa noa00us

CBSI3b C LIEHTPOM MAcCC, HAXOAUTh OTHOIICHHUE, B KOTOPOM
MEJMAHBI JEJIATCS TOUKON MX MEPECCUCHHUS.

Haxoautsb nogno0HbIe TPEYTOJBHUKN HA TOTOBBIX YEPTEKAX
C YKa3aHUEM COOTBETCTBYIOUIMX MPU3HAKOB MOA00US.
Pemarp 3a1a4u Ha M0A0OHBIC TPEYTOIBHUKHU C TOMOIIIBIO
CaMOCTOSITEJIbHOTO MOCTPOEHU S YEPTEKEH 1 HAXOKACHUS
NOJOOHBIX TPEYTOJIbHUKOB.

IIpoBoaANTH 10KA3aTEIbCTBA C HCIOJIB30BAHUEM
NPU3HAKOB MOJ00MS.

TPEYTOJIbHUKOB. JloKka3pIBaTh TPU NPU3HAKA MOA0OMS TPEYTOJBHUKOB.
[TpumeHeHne IIpumMeHsSITh MOJTyYCHHBIE 3HAHUS MTPH PELICHUH
noaoous TrEOMETPHUYECKHAX U MPAKTUYECKUX 3aa4.
NPH PELICHUA 3HAKOMHTBCSI C HCTOPHUEH Pa3BUTHUS TEOMETPUHI
NPAKTUYECKUX 33124
[ [nomwane. Haxoxxnenue 14 CpoiicTBa NIOIAACH OgBnajgeBaTh NEPBUYHBIMH NPEACTABACHUAMH 00 001IEH
TUIOMIAICH TPEYTOJIbHUKOB reOMETPAYECKUX TEOPUU TUIOLIAM (MEPHI), (POPMYJIHPOBATH CBOHCTBA
W MHOTOYTOJIBHBIX (PUTYP. duryp. NJIOUIA/IW, BBISICHITH UX HATJISIAHBIA CMBICIT.
[ [nomaam nogoOHbBIX GUryp DopMyIel BuiBoauTH (OPMYIIBI TUIOMIAIM MAPAIIIEIOTPAMMA,
JUTS TITOIHAAM TPEYrOJIbHUKA, TPANEUH U3 POPMYJIBI TUIOLIAAN
TPEYTOJIbHUKA, NPSAMOYTOJIBHUKA (KBAApaTa).
napajenorpamma, BeiBoauTh (hOpMYJIBI MIOIMAAN BEITYKJIOTO
Tpaneuuy. YETBIPEXYTOJIbHUKA YEPE3 AUArOHAIM U IO MEXKIY HUMH.
Beruncnenue Haxoauts miowmaau Gpuryp, n300pakEHHBIX HA KIETYATON

MJIOIAACH CIIOKHBIX
buryp.

Oymare, HCIOJIb30BATh pa30reHne PUrypel Ha YacTH U
JOCTPanBaHUE.
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[Tnowmanu guryp

Ha KJieTyaroit Oymare.
ITnomaam moaoOHBIX
duryp.

3agauun

C MPAKTUYECCKUM
COJICP>KAHHUEM.
Pemenne 3anau

C MOMOILBIO METOAA
BCIIOMOT'aTeJIbHOM
TTIOIIA N

Pa30uparb npuMepsbl UCNOJIb30BAHUS BCIOMOTaTEIbHOM
MJIOMIAIN JJTsl PEIICHHS] TEOMETPUYECKIX 3a7a4.
HaxoanTts miomaay nogoOHbIx Guryp.

BoryucasaTs miomaan pa3auyHbiXx MHOTOYTOJIBHBIX (PUTYD.
Pemarp 3a1a4m Ha TUIONIa/1b C MPAKTUYECKUM
COJIEPI)KAHUEM

Teopema Iludaropa u
Hayaja TPUrOHOMETPUU

10

Teopema [ Mudaropa, u
¢€ IIpUMCHCHUC.
Onpenenenue
TPUTOHOMETPUYECKUX
(YHKIMIA OCTPOro
yria npsiMoyTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHYUECKUE
COOTHOLICHHS

B IPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

JokaszpiBaThb Teopemy [lndaropa, ncnosb3oBaTh €€

B MPAKTAYECKUX BBIYUCIICHUSIX.

DopMyJIMPOBATH ONPEACIICHHUS] TPUTOHOMETPUYECKUX
(YHKIMIA OCTPOro yriia, NpoOBePATH KX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLUEHUS

B MIPSAAMOYTOJIBHOM TPEYTOJIbHUKE.

HcenenoBaTh COOTHOLIEHUS MEKIY CTOPOHAMH B
NPAMOYTOJIBHBIX TPEYTONBHUKAX ¢ yriiamu B 45° u 45°; 30°
n 60°.

Hcnoab3oBarh GOpMYyIbl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO TSl HAXOKICHUS
COOTHOILIEHWHA MEKAY TPUTOHOMETPUUECCKUMH (PYHKIMSIMHA
PA3UYHBIX OCTPBIX YIJIOB.

IIpuMeHSATh MOy YEHHBIE 3HAHUS U YMEHUS IPU PELICHUT
MPAKTHYECKUX 3a]1a4.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS TE€OMETPHUM
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YTIIBI B OKPY>KHOCTH.
BriicaHHble U ONTUCAHHBIE
YETBIPEXYTOJIHUAKY.
KacarelbHbIe

K OKpy>KHOCTH. Kacanue
OKPY>KHOCTEN

13

BnucanHsie n
LECHTPAIBHBIE YIJIbI,
YILOJI MEXKIY
KacarejbHOu U
XOPIOH.

YTael MEXIy
XOpAamu U
CEKYILLIUMHU.
BnucanHsie n
OIMCAHHBIC
YETBIPEXYTOJIBHUKY,
WX TPU3HAKA U
CBOMCTBA.
IIpumeHenue aTux
CBOMCTB

MIPU PELLICHUU
FEOMETPUUECKUX
3a1a4.

Bzaumnoe
PACIIONIOKEHHUE ABYX
OKPY>KHOCTEM, 001ue
KacaTeCIIbHbIC.
Kacanue
OKPY>KHOCTEN

DopMyJIMPOBATH OCHOBHBIE ONIPENETICHUS, CBA3AHHBIC

C YIJIaMU B KPyre (BIHUCAHHBIN Yo, HEHTPATBHBIA YIOT).
HaxoauTs BIMCAHHBIE YTJIbI, ONMPAKOLIMECS HA OAHY IYTY,
BBIYHUCJATH YIJIbI C TOMOLIBI0 TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM YKCIE C MOMOIIBIO TU(POBBIX
PECYPCOB, BIMCAHHBIEC U ONIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJAUTD WX CBOHCTBA U MPU3HAKH.

Hcnoab30BaTh 5TH CBOMCTBA U MPU3HAKH IIPH PELLICHUN
3ama4y
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE Pemarp 3a1a4u Ha NOBTOPEHUE, WILTIOCTPUPYIOLINAE CBSI3U
3HAHMI OCHOBHBIX TIOHATUN U | MEXKIY pa3TuIHBIMU YaCcTIMHU Kypca
METOMOB KYpcoB 7 1 8
KJ1accoB, 0000IICHNE
3HAHUU
OBILEE KOJIMYECTBO 68
UACOB I10 ITPOI' PAMME
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9 KJIACC
HammenoBanue pazaena | Konnuectso OcHOBHOE OCHOBHBIE BUJIbI JIEATEILHOCTH 00YYAFOIIAXCS
(TeMbl) Kypca 4acoB COZIEP)KAHUE

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJIMPOBATH ONPEACJIEHHS] TPUTOHOMETPUUYECKUX

KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (PYHKIMI TYMBIX U TPSIMBIX YIJIOB.

PelieHre TpeyroibHUKOB ¢ynkIwmii yrioB ot 0° | BBIBOAHTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyJibl (C paauycoM ONMUCAaHHOMN OKPYKHOCTH).
[IPUBEICHHS. BeiBoauTs popMyJibl AJ151 BBIYMCICHUS TUI0LIAAeT
TeopeMa KOCHHYCOB, ¢ HCIIOJIB30BAHHEM TCOPEM TPUTOHOMETPHHA (d)opMyna
TeopeMa CHHYCOB. MJIOIIAIM TPEYTOJBHUKA YEPE3 ABE CTOPOHBI U YTOJl MEXKAY
Perwenne HUMU, POpMYyJa IUTOIAIN YETHIPEXYTONBHUKA YEPE3 €T0
TPEYTOJIBHUKOB. Auarodain U yroja MCxxay HI/IMI/I)
I[TpakTHUecKOe Pemiats TpeyroabHUKH.
PUMEHEHHE Pemiarpb npakTHueCKue 3a1a4u, CBOASILUAECS
JI0Ka3aHHbIX TEOPEM K HaXOKJICHUIO PA3JIMYHBIX JIEMEHTOB TPEYTOJIbHUKA

[ IpeoOpazoBanue mogo0usI. 10 [TonsiThe OcBauBaTh NOHSATHE TPEOOPA3OBAHUS TOAOOMSI.

MeTtpuueckue
COOTHOLLIEHHS
B OKPY>KHOCTH

0 mpeo0pa3oBaHuU
moa00usI.
COOTBETCTBECHHBIC
SJIEMEHTHI HOAOOHBIX
uryp.

Teopema

O MPOU3BEICHUHT
OTPE3KOB XOP,
TeopemMa

HccaenoBaTh OTHOLICHUE JIMHEHHBIX JIEMEHTOB (DUTYP
pu NTpeoOpa3oBaHUU MOA00US.

Haxoautb npumepsl moao0us B OKPY>KarouIe
JICUCTBUTEJILHOCTH.

BbIBOAUTH METPUUYECKUE COOTHOLLICHUS MEXKAY OTPE3KAMU
XOPH, CEKYILIMX U KAaCATEIbHBIX C UCMOJIb30BAHUEM
BIUCAHHBIX YTJIOB U MOAOOHBIX TPEYTOJbHUKOB.

Pemiars reoMeTpruyueCKre 3a1a41 U 3304491 U3 PEATIbHOMN
SKU3HU C UCITOJIb30BAHUEM MOA0OHBIX TPEYTOJLHUKOB
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0 MPOU3BEACHUUN
OTPE3KOB CEKYILHNX,
TeopeMa O KBaJpare
KaCaTeIbHOM.
[Ipumenenue

B PELICHUU
FEOMETPUUECKUX
3a71a4

BekTopbl

12

Onpenenenue
BEKTOPOB, CI0KEHHE
Y BBIYUTAHUC
BEKTOPOB,
YMHOKEHHE BEKTOPA
Ha YHCIIO.
DOU3NYECKUANA 1
FeOMETPAYECCKUIA
CMBICJI BEKTOPOB.
PasnoxxeHnue BekTopa
0 ABYM
HEKOJJTMHCAPHBIM
BEKTOPaM.
Koopaunarel
BEKTOPA.

CkansipHoe
MTPOU3BEICHHE
BEKTOPOB, €T0

Hcenoab30BaTh BEKTOPHI KAK HAMTPABIICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUN (TIEPEMELICHUE) U
(u3nueckuii (cuaa) CMbICIbI BEKTOPOB.

3HaTh onpeaesieHusi CyMMBI U PA3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA HA YUCII0, HCCAEA0BATD
TrEOMETPHUECKAN U PU3NYECCKHI CMBICITBI TUX OTICPALIHIA.
PemiaTs reoMETpUYECKHUE 3a1a4UH C UCTIOIB30BAHUEM
BEKTOPOB.

PackiiagpiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcenoan30BaTh CKASIPHOE POU3BENCHHAE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOMCTBA.

BoeraucasaTs CyMMY, Pa3HOCTB M CKISIPHOE IPOU3BEICHUAE
BEKTOPOB B KOOPJAMHATAX.

IIpuMeHsATh CKATAPHOE POU3BEACHUE JIST HAXOXKACHUS
JUIVH H YTJIOB
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[IPUMEHEHUE
JUTSL HAX 0K ACHUS
JUITH U YTJI0B.
Pemenue 3anau

C IMOMOLIBIO BEKTOPOB.
[ IpumeneHne BEKTOPOB
JUIS PELeHUs 3a1a4
($u3nuKu

JlekapTOBbI KOOPAWHATHI
HA [JIOCKOCTU

J1eKapTOBHI
KOOPJMHATHI TOYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPAMOA.
YpaBHeHue
OKPYKHOCTH.
Koopaunarel Touek
[epeCceUYECHNs
OKPY>KHOCTH H
MIPSIMOH.

Meton koopAauHat
IIPH PELICHUU
reOMETPUUYECKHUX
3a/1a4, TPAKTUYECKUX
3am1a4

OcBauBaTh NOHSTHE TPSIMOYTOJBHOM CUCTEMBI
KOOPAMHAT, JEKAPTOBBIX KOOPAMHAT TOUYKH.

BbIBoIMTH YypaBHEHUE MPSAMOIA M OKPY>KHOCTH. BoiaensiTs
NOJIHBIA KBAAPAT ISl HAXOXKJICHUS LIEHTPA U paaunyca
OKPY>KHOCTHU MO €€ YPaBHCHUIO.

Pemars 3a1a4n Ha HAXOXKACHHAE TOUEK IEPECCUEHUS
OPSAMBIX U OKPYKHOCTEH C MOMOIIBIO METOAA KOOPAUHAT.
Hcnoab30BaTh CBOMCTBA yroBOro ko3 puumeHTa npsamMoi
NPU PELICHUN 3aJa4, T ONPEACIICHUS PACTIONOKCHHS
MIPSIMOH.

IIpumeHsiTE KOOPAMHATHI MPH PELICHUNA TE€OMETPUYECKUX U
NPAKTUYECKHUX 3a7a4, A5 HOCTPOCHUST MATEMATHYECKUAX
MOJETIEN peaNbHBIX 3a/1a4 («METO KOOPAUHAT ).
IHoab30BaTbCst A1 NOCTPOEHUS U UCCIICIOBAHMIA

M (PPOBBIMU PECYPCAMH.

3HAKOMHUTBCS ¢ HCTOPHUEI PA3BUTHS TEOMETPUHA
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[ [paBUIIBHEBIE
MHOI'OYTOJIBHUKH.
JUTMHA OKPYKHOCTH U
[JI01A b Kpyra.
Brranciienne miomanei

IIpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucmao nt. JlnuHa
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pannannas mepa
yIia.

[nowaae kpyra,
CEKTOpPAa, CErMEeHTa

DOopMyJIMPOBATH ONPEICICHAC TPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh X 3JICMEHTHI.
IHosb30BaTHCSI NOHATUEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C MOMOILBIO MPABUIIBHBIX MHOTOYTOJIbBHUKOB, ONIPEAE/ISITh
YUCIIO T, JJIMHY AYTH U PAAUAHHYIO MEPY YITIA.
IIpoBoauTH MEpexoa OT paguaHHON MEPHI yTa

K FPayCHOH 1 HA00OPOT.

OnpeaensiTh WIOMAIb KPyra.

BuiBomuTh opMyJibl (B TpaayCHOM U PaMaHHONW MEPE)
JUTS JUTAH AYT, MIOIAACH CEKTOPOB U CETMEHTOB.
BoruncasTs mwiomany Guryp, BKIOYAOIINX JIEMEHTHI
OKPY>KHOCTH (KpyTra).

HaxoauTth nnomaam B 3aga4ax peaibHON KU3HU

JBMOKEHU S TUIOCKOCTH

[lonaTue 0 ABMKECHUH
IIOCKOCTH.
[TapamnenbHbli
MEPEHOC, MOBOPOT
[Ipumenenue

[PU PELLICHUU 3a7a4

Pa30upars npumepsl, WILTIOCTPUPYIOIINAE TOHATUS
JIBAKEHUSL.

@opMyJIHPOBATH ONPEACIICHUS NAPAIICIIBHOTO IEPEHOCA,
[IOBOPOTA M OCEBOM CUMMETPUH. BBIBOAUTH UX CBOICTBA,
HAXOAUTh HEMOABUKHBIE TOUKH.

Haxoauth HEHTPBI K OCH CHMMETPHIA MPOCTERIINAX PUTYP.
IIpumMeHsATh MapauIeNbHbIIA NEPEHOC U CUMMETPUIO TIPH
PELICHUY F€OMETPUYECKUX 3a1a4 (pa3OoupaTs MPUMEPBI).
Hcnoan3oBars [U1s IOCTPOCHUS U UCCIIEI0BAHUAM

U (PPOBBIE PECYPCHI

[ToBTOpeHKE, 0000IICHUE,
cucTeMaTu3anys 3HaHu

IToBTOpeHue
OCHOBHBIX TOHATUN U

OnepupoBaTh NOHATHAMMU: (PUTYpa, TOUKA, TPSIMAsL, YTOJ,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIA U PABHOCTOPOHHU I
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METOA0B KypcoB 7-9
Kj1accoB, 00001eHne
M CUCTEMATU3ALMS
3HAHUM.
IIpocreiimme
r€OMETPUYECKHE
(Gurypsl 1 UxX
cBoiicTBa. U3mepenue
reOMETPUUYECKHUX
BEJIMYMH.
TpeyroapHAKY.
[TapamnensHbie 1
NEPIEHANKYIISIPHBIE
MPSAMBIE.
OKpy>KHOCTB ¥ KPYT.
I'eomerpuueckue
MOCTPOCHHUS. YTIIBI
B OKPY>KHOCTH.
Brnucanneie u
ONMUCAHHBIE
OKPY>KHOCTH
MHOTOYTOJIBHUKOB.
[Ipsmas n
OKPY>KHOCTBb.
UeTBIpEXYTOJIBHUKH.
Bnucannsie

TPEYTOJIbHUKY, TPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIUAHA,
OHMCCEKTpHUCa U BBICOTA TPEYTOIBHUKA, MAPAIIIEIOrPaAMM,
pOMO, MPAMOYTOJILHUK, KBaJpaT, Tpanenus; OKPYy>KHOCTD,
KacaTesibHasl, PAaBEHCTBO U mojodue guryp,
TPEYTOJIbHUKOB, MAPAIJIENBHOCTh U MEPIEHAUKYJISIPHOCTh
NPSAMBIX, YTOJI MEXIY NPSIMBIMHA, CAMMETPHUSI OTHOCUTEILHO
TOYKHU U NPSIMOi; IJTMHA, pPaCCTOSTHUE, BEIMYMHA YTJIa,
J10U1a1b, IEPUMETP.

Hcnoan3oBarh (popmyibl: epuMeTpa v MIOMIAANA
MHOTOYTOJILHUKOB, JUIMHBI OKPY>KHOCTH U IJIONIAU KpyTa,
00BbEMaA MPAMOYTOJIBHOTO MApPAJUICIEIUIEAA.
OnepupoBaTh NOHATHUSMU: TPAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; HCMOJb30BaTh 3TU MOHATHS IS
MPEACTABJICHUS TAHHBIX U PEIICHUS 3a/1a4, B TOM YHCJIC

U3 IPYyrux y4eOHBIX TPEIMETOB.

Pemarp 3a1a4umn Ha NOBTOPEHUE OCHOBHBIX MOHSITHIA,
WJUTFOCTPALIMIO CBSA3EH MEXKTY Pa3IMUHBIMU YacTsAMU Kypca.
BoiOupars MeToa ISl pEeIICHUS 3a/1a4K.

Pemarp 3a1aum U3 MOBCEIHEBHOM KU3HU
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Y OTIMCAHHbBIC
YETHIPEXYTOJIbHUKH.
Teopema [Mudaropa n
HayaJia
TPUTOHOMETPHH.
Peuienne o6mmx
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIHUKH.
[TpeoOpazoBanus
NJIOCKOCTH.
JIBwxenus. [logobue.
Cuammerpus.
[Tmomane.
Beruucnenne
rrommaae. I lnomanm
noJ00HBIX (pUTyp.
J1eKapTOBHI
KOOPJIMHATHI HA
NJIOCKOCTH.

BekTopsbl

Ha IJIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

68
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DOEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA
«BEPOATHOCTDB U CTATUCTHKA» B 7-9 KITACCAX

HOACHUTEJIBHAA 3AITNCKA

B coBpemeHHOM LM(POBOM MUPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBLIYIO 3HAYMMOCTD, KaK C TOUKHM 3PEHUS MPAKTUUECKUX MPUIOKEHUNA, TaK U UX POJIU
B 00pa30BaHuM, HEOOXOIMMOM KaKIOMY YeNTOBEKY. Bo3pacTtaer uncio mpodeccuid, mpu
OBJIAJICHUH KOTOPBIMHU TPeOyeTCs Xopoliuas 06a30Bas NOArOTOBKA B 00JACTH BEPOSATHOCTH
Y CTaTUCTUKHU, TaKasl MOJAr0TOBKA BaKHA AJIs POIOJIKEHU S 00pa30BaHus U YCIIEIIHOM
npo(heCCUOHATTBHON Kapbephl.

Kakapiit 4e0BEK MOCTOSIHHO MPUHUMAET PELICHHS HA OCHOBE UMEIOLIMXCS Y HETO
JaHHBIX. A a7 0OOCHOBAHHOTO MPHUHSATUS PELICHHUS B YCJIOBUSX HENOCTATKA WM
n30bITKa WHQPOPMALMK HEOOXOAMMO B TOM YHCIE XOPouio Cc(HOPMHUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIILJICHHUE.

HMeHHO MO3TOMYy OCTPO BCTaa HEOOXOAUMOCTh CPOPMUPOBATL Y OOYUAKOIIUXCS
(YHKIIMOHAIBHYIO TPAMOTHOCTh, BKJIHOYAMOIIYID B CeOs B KAUECTBE HEOTHEMIIEMOW
COCTABJISIOLICH YMEHUE BOCIPUHUMATh MU KPUTHUYECKH AHAIM3UPOBATh MH(POPMAIIUIO,
NPEJCTABICHHYIO B Pa3IMUHBIX (pOopMax, MOHUMATh BEPOSATHOCTHBIN XapakTep MHOTUX
peaIbHBIX MPOILIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTCHUIINE BEPOSTHOCTHBIE
pacUCTHI.

3HAaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMM MPHHLMIIAMHA cOOpa, aHaliu3a |
OPEACTABACHUS JAHHBIX W3 Pa3IUYHBIX cdep >Ku3HU OOLIECTBA W TOCyIapCTBa
npuodmaer ofyvarommxcss K  OOLICCTBEHHBIM — HMHTEpecaM. M3ydeHHe OCHOB
KOMOWHATOPUKM PA3BUBACT HABBIKM OpraHuM3aluu mnepedopa M MOJCYETa uucia
BAPUAHTOB, B TOM YMCJI€ B MPUKIAIHBIX 3a7auyaX. 3HAKOMCTBO C OCHOBAMM TEOPUHU
rpadoB co3maéT MareMaTuueckuit (yHaaMeHT s (OPMUPOBAHMS KOMIETCHIUIB
obnacti MHPOPMATUKA U UHUDPPOBBIX TEXHONOTUH. [IpM M3yUYEHUM CTATUCTUKU U
BEPOSTHOCTH 00OTalIArOTCsl MPEACTABICHUS OOYYArOIIUXCS O COBPEMECHHON KapTWUHE
MHUpPa U METOJAX €ro UCCieNoBaHus, (POPMUPYETCS MOHMMAHUE POJIM CTAaTUCTUKHU Kak
UCTOYHMKA COLMAIBHO 3HAUMMOW WHGPOpPMALIMKM UM  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOTO MBILILJICHHUS.

B coOTBeTCTBMU C JAaHHBIMU LIEJSMH B CTPYKType MpOorpaMmbl y4eOHOro Kypca
«BeposTHOCT M CTAaTHCTHKA» OCHOBHOTO 001IEr0 00Opa30BaHus BBIACICHBI CIEAYOIIUE
coJiepKarebHO-MeToIMYeckue JuHuM: «lIpeacraBieHue naHHBIX W ONUcATeNbHas
CTaTUCTHUKA», «BEpOSTHOCTBY, «DJNEMEHTH KOMOMHATOPUKWY, «BBEIEHHE B TEOPHUIO
rpadoBy.

Conepxanuie suHuun «lIpencraBieHue MAHHBIX W OMKMCATENIbHAS CTATHCTUKA
CJIy>KUT OCHOBOM Jyisi (JOPMUPOBAHUS HABBIKOB PAaOOTHI ¢ MHPOPMALIUECH: OT YTCHUS U
UHTEprpeTalui MH(POpPMauK, MPEACTaBICHHOM B Tabiuuax, Ha [auarpaMMmax u
rpadukax, A0 cOopa, MPEACTABICHNS M aHATU3a JAaHHBIX C UCIOJb30BAHUEM
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CTATHCTUYECKUX XApPaKTEPUCTUK CPEOHUX M paccenBaHus. Pabotas ¢ JaHHBIMA,
OOyvarolMecss y4darcs CUMTBIBATH M MHTEPHPETHPOBATh JAHHBIC, BbIIBHTATh,
apryMEHTHPOBATh M KPUTUKOBATH MPOCTEHIINE THITOTE3bI, PA3MBILIATE HAZ (paKkTopamu,
BbI3bIBAIOLIMMHA M3MEHYMBOCTh, W OLICHUBATh WX BIUSHUE HA PACCMATPUBACMBIC
BEJIMYMHBI K TPOLIECCHI.

VHTYUTHBHOE MpEnCTaBICHUE O CIyYalHOW WM3MEHYMBOCTH, WCCIEI0BAHNE
3aKOHOMEPHOCTEN M TEHIACHIUI CTAHOBUTCS MOTHBHUPYIOILIEA OCHOBOM U U3YYCHUS
TEOPUU BEPOATHOCTEH. BOJIbIIOE 3HAUEHNE UMEIOT MPAKTUYECKUE 3aJaHKsI, B YACTHOCTH
OTIBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMH MOJEIISIMH.

[ToHsiTHE BEPOATHOCTHA BBOJUTCS KaK Mepa MPaBAONOa00Ms CITy4alHOTO COOBITHSI.
[Tpn n3ydyeHnn yueOHOro Kypca o0ydaronecst 3HaKOMSTCS ¢ MPOCTEHIIMMHI METOJAMHU
BBIUMCJICHUS BEPOSTHOCTEH B CIHyYaWHBIX JKCHOEPUMEHTAaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOAAMH, BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJISIOIIMMU CTaBUTh W
pewmare 0osiee CIoKHbIE 3a1aul. B yueOHBIH Kypc BXOAAT HAYAJIbHbIC MPEACTABICHUS
O CJIy4aiHbIX BEJIMYMHAX U UX YUCIIOBBIX XaPaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYarOIMXCSC
MHO>KECTBAMHW W OCHOBHBIMHM ONEPALMSIMHA HAJ MHOXKECTBAMH, PAaCCMaTPHUBAKOTCS
OpPUMEPBl TPUMEHEHWsI s PEUICHHs 331a4, a TAKXKE MCIOJIB30BAaHHUS B APYTUX
MaTEMaTHYECKAX KypcaxX U yUEOHBIX MPEAMETAX.

B 7-9 knaccax nzyvaercs yueOHbIN Kypc « BEpOSATHOCTE M CTAaTHCTHKAY, B KOTOPBIiA
BXOJAT pasaenbl. «lIpencTaBieHUe NAHHBIX M OMHCATEIbHAS CTATHCTHKAY,
«BeposTHOCTEY, « ONeMEHTh KOMOMHATOPHKWY, « BBEIeHHE B TEOpHIO rpadoBy.

OO1iee 4YuCIO YacoB, PEKOMEHAOBAHHBIX JUISi M3y4YCHUsS Y4eOHOro Kypca
«BepogrHocts U craructukay, — 102 vaca: B 7 kimacce — 34 yvaca (1 yac B HEAEmO),
B 8 knacce — 34 yaca (1 yac B Hezienmo), B 9 kitacce — 34 yaca (1 yac B HEZIENIO).

COAEPKAHUE OBYYEHUA
7 KIIACC

[IpencraBiacHue NaHHBIX B BUJAE TaOnWil, auarpamm, rpa@ukoB. 3amnojHEHUE
TaOJIML, YTEHHE M MOCTPOCHUE IUarpaMM (CTOJOMKOBBIX (CTOAOYATHIX) U KPYTOBBIX).
UreHue rpadukoB peaibHbIX mpoueccoB. M3BneueHue mH(pOpMannMM W3 AMATPAMM W
TaOJIML, UCTIOJIB30BAHUE U MHTEPIPETALMS TAHHBIX.

OnucarenpHas CTAaTHCTHKA. CPeaHEE apu(PMETHUYECKOE, MEIuMaHa, pa3Max,
HanOOJIbIIEE M HAMMEHBIIIEE 3HAYCHUST HA00OPa YMCIIOBBIX NaHHBIX. [I[puMepsI cyyaitHoH
WU3MEHUYMBOCTH.

CnyuaiiHblid SKCIEPUMEHT (OMBIT) U CITy4alHOE COOBITHE. BEPOATHOCTH M HacTOTA.
Ponb ManoBEPOSITHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U B OOIIECTBE.
MoHeTa u urpajibHas KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. CteneHb BepuinHbL. Yncio pédep U CyMMapHas CTEICHb
BepuiviH. [IpencraBnenue o ca3noctu rpada. Llenu u nuknel. [lytu B rpadax. O6xon
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rpada (siinepoB myTh). [lpeacrasineHue o0 opueHTHpOBaHHOM Tpade. Penienue 3amayu
C MOMOIIbIO TPadoOB.

8 KUIACC

[IpencraBneHue qaHHBIX B BUAE TAOIULL, IMarpaMmm, rpa)ukoB.

MHOXECTBO, JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepauuy HaJ MHOKECTBAMMU:
00BEeIMHEHNE, TIEpeceUeHre, nonoaHeHue. CBOMCTBa omnepanuii HaJ MHOMECTBAMH:
MEPEMECTUTENBHOE, COUETATENBHOE, PACIPEAETUTENIBHOE, BKIIOUEHUs. Hcnonbp30Banne
rpauyuecKoro MPEACTABICHUS MHOXECTB JUIsl OMMCAHHS PEAIbHBIX NPOLECCOB M
SIBJICHWM, IIPU PELLICHUH 3a1a4.

H3mepenue paccenBaHus JAHHBIX. JlUCHEpCHs M CTAHAAPTHOE OTKIIOHEHWE
YHCJIOBBIX HA0OOPOB. /lnarpamma paccenBaHusl.

OneMeHTapHbIe COOBITUS CTydaiiHOro onbiTa. CinyvaitHbele cOObITHS. BeposTHOCTH
coObITii. OMNBITBI ¢ PAaBHOBO3MO)KHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU. CnydaiiHbIN
BbIOOD. CBs3b MEXKIY MAJOBEPOSATHBIMA M MPAKTHYECKH JOCTOBEPHBIMU COOBITHIMHU
B IIPUPOJIE, OOIECTBE U HAYKE.

JepeBo. CBOKMCTBA NEPEBBEB. €AMHCTBEHHOCTb IYTH, CYLIECTBOBAHME BUCAYEH
BEPIIMHBI, CBSI3b MEXKAY YHCIOM BEPUIMH M 4yucioM pédep. [lpaBmio yMHOMXKEHHS.
Peenue 3anau ¢ noMousro rpagos.

[TpoTtrBoNoOXHBIE COOBITHS. [[narpamma Ditnepa. OOBEAUHEHUE U TIEPECCUCHUE
coOpiTuii. HecoBMecTHBIE CcOObITHA. DOpMyna CIOXKEHUS BEPOSTHOCTEH. VY CIOBHAS
BEPOATHOCTh. [lpaBmiio ymHOkeHus. HesaBucumble coObiTus.  [lpeacraBneHue
JKCIIEPUMEHTA B BHJE JcpeBa. PellleHMe 3amad Ha HaXOXKACHHE BEPOSATHOCTEH
C IOMOIIBIO JEPEBA CAYYAMHOTO SKCIIEPUMEHTA, AUarpamMm Dijiepa.

9 KUTACC

[IpeacraBneHne AaHHBIX B BUAC TAOJWL, aUarpamm, rpaukoB, MHTEPOPETALUs
JaHHBIX. YTEHUE W MOCTPOCHUE TabIuLl, IUarpamMmm, rpauKoB MO PeaIbHBIM JaHHBIM.

[lepectanoBkr W (¢akropuan. CoueTaHUss W YMUCIO COYETaHWid. TpeyroabHUK
[Tackans. Penienue 3aqa4 ¢ MCNOAB30BAHUEM KOMOMHATOPHKH.

['eomeTpuueckas BEpPOATHOCThb. ChyvailHblii BBIOOp TOYKM W3  (PUTypHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPYKHOCTH.

Hcnbitanue. Yenex w Heypaua. Cepust MCNBITAHUA 10 nepBoro ycnexa. Cepus
ucneiTanuii bepayinu. BepostHOoCTH cOOBITHIA B c€prUM UCTbITaHUi bepHym.

CnydaiiHas BeNMYMHA W PACHpPEACIICHHE BEPOITHOCTEH. MareMarndeckoe
OKMJAHUE W aucrepeus. [IpumMepsl MaTeMaruiyecKoro OKMAaHus KaKk TEOPETHYECKOTO
CPEIHEr0 3HAYEHUS BEJIMYMHBI. MareMaTudecKkoe OKUAAHUE U JTUCIEPCUS CITyYaiHON
BEJIMYMHBI «YHACIIO YCIIEXOB B CEPUU UCTIBITAHUNA bepHymy.

[TonsiTHE 0 3aKOHE OONMBIIMX YnCEN. M3MepeHre BEPOATHOCTEN C MOMOIIBIO YaCTOT.
Posb 1 3HaueHune 3akoHa OOIBIIMX YUCEN B TPUPOAE U OOIIECTRE.
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HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Uurare wHPOpPMALMIO, NPEACTABICHHYID B Ta0auuax, Ha Jauarpammax,
NPEICTABIIATH JAHHBIE B BUJIE TAOJHLL, CTPOUTh IUArpamMMbl (CTOJOUKOBBIE (CTONOUYATHIC)
Y KPYTOBBIE) MO0 MACCHBAM 3HAYCHHIA.

OnucelBaTh U MHTEPIPETUPOBATH PEATBHBIE YMCIIOBBIC TAHHBIC, MPEICTABICHHBIE
B TAOJIMIIAX, HA AMArpaMmax, rpaukax.

Hcnonb30Barh AJi ONMKACAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTUKU. CPEIHEE
apu(pmMeTnyecKoe, MEANAaHA, HaMOOJBIIEE U HAMMEHBIIEE 3HAYCHU S, Pa3Max.

HmeTs npeacTapneHne o Ciy4aiiHOW M3MEHYMBOCTH HA MPUMEPAX LECH, (PU3HUECKUAX
BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, MUMETh MPEACTABICHUE O CTATUCTHYECKOMN
YCTOWYHUBOCTH.

[IpenmeTHbIE PE3ysbTaThl OCBOCHWS MNPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuecHus B 8 Kkiacce:

H3Bnekars 1 mpeoOpa3oBbIBaTh MH(OPMALMIO, MPEACTABICHHYIO B BHIE TaOIuUL,
auarpamm, rpaukoB, MPEACTaBISATh JAHHBIC B BUJIC TAOJUIL, TUarpaMm, rpa)ukos.

OnuceIBaTh JAHHBIE C MOMOIIBIO CTATUCTHYECKUX MOKA3ATENCH: CPEAHUX 3HAYCHU I
U MEP paccenBaHus (pa3max, AUCIEPCHs U CTAHAAPTHOE OTKIIOHEHUE).

HaxoauTe 4acTOTBI YMCIOBBIX 3HAYEHWH W YACTOThl COOBITHH, B TOM YHCIIE IO
pe3yabpTaTaM U3MEPEHUN U HAOFOICHUH.

HaxomuTe BEPOATHOCTH CIIy4alHBIX COOBITHI B ONBITAX, 3HAas BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YMCJIE B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonb3oBare rpaduueckue MOJEHHM: JEPEBO  CIYYAHHOrO SKCIEPUMEHTA,
JMarpamMbl DUEpa, YucaoBas nmpsamasl.

OneprupoBarh NOHATASMHA: MHOYKECTBO, TOAMHOKECTBO, BBITIOJHITH OMEPallii HAJ
MHOKECTBAMU. OOBEIMHEHUE, TEPECCUCHUE, NOMOJHECHUE, TEPEUUCIATH JJIEMEHTHI
MHO>KECTB, TPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonb3oBarh rpadmueckoe NPEACTABICHUE MHOKECTB M CBSI3CH MEKIY HUMHM TSt
OIMCAHUs TPOLECCOB U SIBIICHUM, B TOM YMCJIC MTPH PEIIEHUH 3314 U3 IPYTHX YUEOHBIX
NPEIMETOB H KYPCOB.

[IpenmeTHbIE PE3ysbTaThl OCBOCHWSI MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kjacce:

Hzenekath ¥ mpeoOpazoBbiBaTh MHGOPMAIUIO, TPEACTABICHHYIO B Pa3WYHBIX
UCTOYHWKAX B BHJE TaONWIl, auarpamm, rpaukoB, MPEJACTABNATh JaHHBIC B BHJIE
TaOJHIL, TMarpaMm, rpa)ukos.
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Pemwate 3amauMm  OpraHM30BAaHHBIM  MEpeOOPOM  BAPWMAHTOB, a  TAKKE
C MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBark onucarebHble XapaKTEPUCTUKHU I MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHMUS.

HaxomuTe 4acToThl 3HAQYCHWH M YacCTOThl COOBITHS, B TOM YHCIIE MOJb3YSCh
pe3yabTaTaMH MPOBEAEHHBIX U3MEPEHUAN U HAOTFOICHUIA.

HaxoauTe BEpOATHOCTH ClTy4aiHbIX COOBITHI B H3YYEHHBIX OMBITAX, B TOM YHCIIE
B OMNBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMH, B CEPHSIX HCIBITAHUN
J10 TIEPBOTO yCIeXa, B CEPUAX UCIBITAHUI bepHYIUIH.

HWmeth mpeacraBieHue O CIy4alHOW BETUYUMHE U O PACHPEACTIEHUN BEPOATHOCTEN.

HWmeTp mpencraBieHHEe O 3aKOHE OOJNBIOMX YMCEN Kak O MOPOSBICHUU

3aKOHOMEPHOCTH B CITy4ailHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YUCEN
B IPUPOJE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Haumenosanue pazaena |KonnyectBo OCHOBHOE COACPIKAHKE OCHOBHBIE BUJIBI IEATEILHOCTH 00YYaOIIAXCS
(TeMbl) Kypca 4acoB

[ [peacTaBieHre TaHHbIX 7 [TpencraBineHue TaHHBIX OcBauBaThb cnoCcoObI PEACTABICHUS
B Tabnmuuax. [IpakTuueckue CTATUCTUYECKUX JAHHBIX U YMCIIOBBIX MACCUBOB
BBIYMCIICHHS IO TAOJIMYHBIM C MOMOILBIO TAOJINILL U AUATPAMM C UCTIOJIB30BAHUEM
JNaHHbIM. M3BNCUYEHNE U AKTyaJIbHBIX U BOKHBIX JAHHBIX (JeMOrpaguuecKkue
WHTEPIPETALNS TaOTINYHBIX JAHHBIE, IPOU3BOACTBO MPOMBILIJIEHHON U
JNaHHbIX. [[pakTnyeckas CEJIbCKOX03SHCTBEHHON MPOAYKIIMHU, OOIIECTBEHHBIE
pabota «Tabnuus». Y TTPAPOJIHBIC SIBIICHUS).
['padmueckoe N3yuars MmeToabl paboThl C TAOIMYHBIMA U
MPEACTABIICHUE TAHHBIX rpaguueCcKuMu MPEACTABIECHUAMM JAHHBIX
B BUJIE KPYTOBBIX, C MOMOIIBIO HU(PPOBBIX PECYPCOB B XOJE
CTOJIOMKOBBIX (CTOJIOYATHIX) | MPAKTHYECKHX padoT
auarpamm. Utenue u
MOCTPOEHUE AUATPAMM.
[Tpumepsl feMorpaduyecKknx
JUATPAMM.
[TpakTuyeckas padbota
«JlnarpaMme»

OnmcaresibHast CTaTUCTHAKA 8 Yucnosbie HaOopbl. CpenHee | OcBamBaTh MOHATHS . YUCIIOBOH HAOOp, MeEpa

apu(pmMeTHUECKOE.
Menuana 4ncioBoro Hadopa.

LEHTPAJLHOW TEHACHIMY (MEpa LIEHTPA), B TOM YUCJIE
cpeaHee apu(pMETHYECKOE, MEIMAHA.
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YCTOMYMBOCTH METUAHBI.
[TpakTuyeckas pabora
«CpenHue 3HaYCHUS.
HauGonbliiee 1 HAaUMEHbBIIIEE

3HAQUYEHMS YUCIIOBOr0 HAbopa.

Pazmax

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIIBIO
CpeaHEro apu(pMETUUECKOro U MeAUaHbl. Pemath
3a/1auu.

N3y4aTs cBOlCTBA CPEIHUX, B TOM UUCIIE

C MOMOLIBIO IU(PPOBBIX PECYPCOB, B X0/
NPAKTUYECKUX PadoT.

OcBauBaTtb NOHSITHS. HAUOOJIBIIIEE U HAUMEHBIIIEE
3HAUEHMS YMCIOBOI0 MACcCUBA, pa3Max.

Pemarsp 3axa4n Ha BEIOOP ciocoOa onucaHus
JAHHBIX B COOTBETCTBUU C MPUPOJION JAHHBIX U
LEJISIMU UCCIIEI0BAHMSI

CiryvaiiHast U3MEHYUBOCTH

CiyvaitHas "3BMEHUYMBOCTD
(mpumepsl). YacroTa
3HAYECHUI B MacCHUBE
JaHHbBIX. ['pynnupoBka.
I'mcrorpamMmel.
[TpakTuyeckas padora
«Cny4aiiHas "3MEHYUBOCTH)

OcBauBaTh NOHATHSI. YaCTOTA 3HAYEHUI B MACCUBE
JAHHBIX, TPYNINHPOBKA JAHHBIX, THCTOTPaMMA.
CTpouTh 1 aHAIU3UPOBATH THCTOTPAMMBIL,
noAOUPATH MOAXOAALINHA [ar FPyNIUPOBKH.
OcBauBaTh rpaduyeCKUE MPEACTABICHHS PA3HBIX
BUOB CIIy4ailHON U3MEHYUBOCTH, B TOM YHCIIE

C MOMOIIBIO TU(POBBIX PECYPCOB, B XOI€
NPAKTUYECCKOH PadOTHI

Beeaenue B Teoputo rpados

I'pad, Bepumna, pedpo.
[Ipencrasnenue 3anauu

¢ nomolibio rpada. CreneHsb
(BaJIECHTHOCTD ) BEPIUUHBI.
Yucno pédbep u cymMapHas
CTEIEHb BEPIUIKH. Llens n

OcBauBaTth nousitust: rpad, Bepmmna rpada, pedpo
rpada, creneHb (BaJICHTHOCTh BEPLINHBI ), LIETb U
UK.

OcBauBaTthb NOHSITHSA: TyTh B rpade, 3iIepoB MyTh,
00xo01 rpada, OpueHTUPOBAHHBIN Tpad.

Pemiatp 3a1a4u Ha MOMCK CYyMMBbI CTENIEHEH BEPLINH
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k. [IyTte B rpade.
[IpencrasiicHUE O CBA3ZHOCTHU
rpada. O0xox rpada
(SHIEPOB MYTH).
IIpencraBnenue

00 OPUECHTUPOBAHHBIX

rpagax

rpada, Ha morck 06xoaa rpada, Ha MTOUCK MyTeH

B OPMEHTUPOBAHHBIX rpadax.

OcBauBaTthb COCOOBI PEICTABICHUS 3a/1a49 U3 Kypca
anreOpbl, FEOMETPHHA, TEOPUHU BEPOSITHOCTEH, TPYTHX
NPEAMETOB C MOMOIIBIO TPadoB (KapThl, CXEMBI,
ANEKTPAYECKUE ETH, (PYHKIMOHATIbHBIC
COOTBETCTBHS ) HA TPUMEPaX

BeposaTHOCTE 1 YyacToTa
CIIy4aifHOro cOOBITHS

City4aitHblil ONBIT U
cily4aitHoe cOObITHE.
BeposTHoCTE M yacToTa
coObiTust. Poiib
MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIE U

B o0mecTBe. MoHeTa
UrpajibHasi KOCTb B TEOPUU
BEPOSITHOCTEN.
[TpakTuyeckas padbota
«YacToTa BeIIAACHUS OPJIay

OcBauBaTh NOHATHS: CITYYalHBIA ONBIT U
CIly4aifHOE COOBITHE, MATIOBEPOSATHOE U IPAKTHYECKH
JIOCTOBEPHOE COOBITHE.

N3yyath 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IPUPOJIE U OOIIECTBE HA BAXKHBIX TPUMEPAX
(aBapuu, HECYACTHBIE CTyYaH, 3aIUTa NEPCOHATBHOMN
uH(popMannu, nepeaaya JTaHHbIX ).

N3yuarp posib KIIACCHYECKUX BEPOSTHOCTHBIX
Mojenel (MOHETA, UTPAIBHAS KOCTh) B TEOPUU
BEPOSATHOCTEMN.

Ha0aronats 1 u3y4arhb 4acToTy COOBITHI B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJIE C TOMOLIBIO TU(POBBIX
PECYPCOB, B XOJ€ MPAKTUUYECKON PabOThI

O000menmue,
cucTeMaTu3anus 3HaHui

[IpeacraBiicHuE NaHHBIX.
OnucarenbHas CTATUCTUKA.
BeposTHOCTE City4aifHOro
COOBITHS

IHoBTOPATH H3YYEHHOE U BHICTPANBATH CHCTEMY
3HAHUH.

Pemars 3a1a4n Ha MPEICTABICHUE U OTIUCAHUE
JAHHBIX C MOMOIIBIO N3YYCHHBIX XaPAKTEPUCTHK.
OO0cy:kaaTh NpUMepbl CITyYaiiHbIX COOBITUH,
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MAaJIOBEPOSTHBIX U MPAKTUIECKA TOCTOBEPHBIX
CJIy4aiHbIX COOBITHM, MX POJIH B TPUPOJIE U KU3HU
YeI0BEKa

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME

97




OenepanvHas pabouas mporpamma | Marematuka. 5—9 knaccel (6a30BbIi YPOBEHb)

8 KJIACC
Haumenosanue pazaena |KonnyectBo OCHOBHOE COAECP)KAHUE OCHOBHBIE BUJIbI IEATECLHOCTH 00YUYarOIIAXCS
(TeMbl) Kypca 4acoB
[ToBTOpEHHKE Kypca 4 [IpencraBneHue NaHHBIX. IHoBTOPSTH U3YUYEHHOE U BHICTPAUBATH CUCTEMY
7 knacca OnucarenpHas CTAaTUCTUKA. 3HAHUH.
Cnyuaiinas U'3MEHYUBOCTD. PewmaTe 3a1a4M HA IPEACTABICHUE U ONTACAHUE
CpenHue uncinoBoro Habopa. | JaHHBIX C TOMOLIBK U3YUYEHHBIX XapAKTEPUCTHK.
CrnyyaiiHbie COOBITHSL. PemiaTe 3aga4m Ha IPEICTABIICHUE TPYIIIMPOBAHHBIX
BeposTHOCTH ¥ 4aCTOTHI. JAHHBIX U ONACAHUE CIYYAHHON N3MEHUYMBOCTH.
Knaccuueckue moaenu Pemiars 3a5a4m Ha ONpeACIICHUE YaCTOTHI
TEOPHAH BEPOSITHOCTEM! CIIy4aiHbIX COOBITHIA, 00CYKICHUE PUMEPOB
MOHETA U UT'PAJIbHAsA KOCTh CIIy4aiiHbIX COOBITHIA, MAJIOBEPOSITHBIX U
NPAKTUYECKH JOCTOBEPHBIX CIIYYalHbBIX COOBITUH, X
POJI B IPUPOJIE U SKU3HU YETIOBEKA
OnucarenbHas CTATUCTUKA. 4 Otknonenus. Jlucnepcus OcBanBarb NOHATHSA: JUCTIEPCHS A CTAHAAPTHOE

PaccenBanue JaHHBIX

YKUCJIOBOTO HAbopa.
CranaapTHOE OTKIIOHEHUE
YKUCJIOBOTO HAbopa.
JluarpamMmbl paccenBaHus

OTKIIOHCHHC, UCIIOJIb30BATh OTH XaPaKTCPUCTHUKH
AJIs O CaHus paCcCCUBaHMA JaHHBIX.

BoiaBUraTh runoTe3nl 00 OTCYTCTBHMH WJIM HAJIMYNH
CBA3H IO JuarpaMmMam pacCCHUBaHuA.

CTpOI/ITL AuarpamMmmabl paCcCCUBaHus 110 UMCHOIIUMCA
AJAaHHBIM, B TOM 4HHMCJIC ¢ IOMOIIBIO KOMIIBIOTCPA
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MHOKecTBa

MHOKECTBO, ITOAMHOKECTBO.
Onepanuu Haf
MHO>KECTBAMMU:
00BETMHEHUE, TIEPECEUCHUE,
JOTOJIHEHUE.

CaoiicTBa onepanuit

HaJ MHO>KECTBAMH:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pachpeIenuTENbHOE,
BKITFOUCHUSI.

['padmueckoe
PEICTABICHUE

MHO>KECTB

OcBanBaTh NOHATHSA. MHOKECTBO, SJIEMEHT
MHO>KECTBA, TOJAMHOKECTBO.

BoinoaHATH onepanyuu HaJ MHOXKECTBAMMU:
O00BETMHEHUE, IEPECCUCHUE, TOTIOTHCHHUE.
Hcnonb30BaTh CBOHCTBA: NEPEMECTUTEIIBHOE,
COUYETATENBHOE, PACTIPEACTUTENIBHOE, BKIIFOUCHHSI.
Hcnonb3oBarh rpaguueckoe NpeacTaBICHAE
MHOKECTB ITPU OMUCAHUU PEATBHBIX MPOLECCOB U
SIBJICHUM, TPY PEUICHUM 3a7a4 U3 APYTUX yUeOHbIX
MPEAMETOB U KYPCOB

BeposaTHOCTE ¢y 4aifHOT O
COOBITHS

DJneMeHTapHbIE COOBITHSI.
Cny4aiiHble COOBITHS.
braronpusrcTByromue
AIIEMEHTAPHBIC COOBITHSI.
BeposTtHOCTH COOBITHIA.
OnbITHI ¢ pPABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMH.
Cnyyvaiinsbiii BEIOOD.
[TpakTuyeckas padbota
«OnbITHI

C PaBHOBO3MO>KHBIMHA

OcBauBaTh NOHSTHSL: JIIEMEHTAPHOE COOBITHE,
Clly4aiiHOE COOBITHE KaK COBOKYITHOCTb
OMaronpHUTCTBYIOLIMX 3JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOYKHBIE SJIEMEHTAPHBIE COOBITHSI.
Pemiats 3axaum Ha BEIYHUCTIEHUE BEPOSTHOCTER
COOBITHI TIO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CIIyYaHOTO OTBITA.

Pemats 3a1a4u Ha BEIYKMCIIEHUE BEPOSITHOCTER
COOBITHI B OMBITAX C PABHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU COOBITHSMHA, B TOM YHCIIE

C MOMOIIBI0 KOMITBIOTEPA.
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3JIEMEHTAPHBIMH
COOBITHSIMA

IIpoBoANTH U H3Yy4aATh ONBITHI

C PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(C MCTOJIB30BAHUEM MOHET, UTPAJIBHBIX KOCTEM,
JAPYTHAX MOJEIIEH ) B X0/1€ TPAKTHYECKO# pabOThI

Beeaenue B Teoputo rpados

Hepeso. CpoiicTBa aepesa:
€IMHCTBEHHOCTb MYTH,
CYLIECTBOBAHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKITY
YHCJIOM BEPUIVMH W YHCIIOM
péoep. IlpaBmiio yMHOXKEHUS

OcBauBaTh NOHATHS: JICPEBO Kak rpad O3 nukia,
BUCSAYAs BEPIIMHA (JIUCT), BETBb ACPEBA, My Th

B JIEPEBE, IUAMETP JIEPEBA.

M3y4yaTs cBOicTBA JepEBa: CYIIECTBOBAHUE BUCIUEH
BEPLINHBI, €TUHCTBEHHOCTh MyTH MEXKIY JIBYMsI
BEPLIMHAMHU, CBSI3b MEKAY YMCJIOM BEPIIMH U YUCIIOM
pedep.

Pematp 321244 Ha IOUCK U IEPEUUCIICHUE Ty TEH

B JICpEBE, OMPEACTICHUAE YMCIIa BEPIIUH UK pEdEp

B JIEPEBE, 00X01 OMHAPHOTO JEPEBA, B TOM YUCIIE

C MPUMEHEHUEM MPABUIIA YMHOKEHHUSI

Cnyualinbie COOBITHS

[TpoTMBONONI0XKHOE COOBITHE.
Juarpamma Ditnepa.
OObeIMHEHNE U TIEPECEUCHUE
coObiThii. HecoBMeCTHBIE
coObiTHs. Dopmyiia
CIIOKEHUS BEPOATHOCTEH.
[IpaBuino yMHOXEHHS
BEPOSITHOCTEH. Y CIIOBHAs
BEPOSITHOCTh. He3aBUCUMBIE

OcBauBaTh NOHATHSI: B3AMMHO TPOTHUBOIOIOKHBIE
COOBITHS, OnepaIi HajJ COOBITUSIMH, OObECTUHEHUE U
NepeceYeHne COOBITHIA, quarpamma Jidniepa (Ohnepa—
BeHHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.
M3yuats TeopemMbl O BEPOATHOCTH O0bEIMHECHHS

JBYX COOBITUH ((POPMYIIBI CIIOKEHHS BEPOSITHOCTEH ).
Pemats 3aga4u, B TOM YHCIIE TEKCTOBBIE 3a/1a4H

HA ONPEJICTICHUE BEPOATHOCTEH OOBETMHEHUS U
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coObITus. [Ipencrapnenue
CIIy4ailHOTO DKCIIEPUMEHTA
B BUJIE JIepeBa

NEPECEUCHUS COOBITHI ¢ TOMOIIBIO YACTOBOM
npsIMOM, Tnarpamm Oisiepa, GopMybl CIIOKEHHUS
BEPOSITHOCTEN.

OcBanBaTb NOHATHS. TPABUJIO0 YMHOKECHUS
BEPOATHOCTEMN, YCIIOBHAS BEPOATHOCTD, HE3aBUCUMBIE
COOBITHS JEPEBO CITYYaHOTO OMBITA.

N3yuarts cBoiicTBa (ONPEAEIICHNS ) HE3ABUCUMBIX
COOBITHH.

Pemars 3a1a4M Ha ONIPEACIIEHUE U UCIIOJIB30BAHUE
HE3aBHUCHUMBIX COOBITHIA.

Pemiars 3a7a4M HA IOUCK BEPOATHOCTEN, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIB30BAHUEM JEPEBa
CIIYYaHOTO OTBITA

O000menmue,
cucTeMaTu3anus 3HaHui

[IpeacraBiicHuE NaHHBIX.
OnucarenbHas CTATUCTUKA.
I'padbr. BeposTHOCTH
CJly4aitHOro COOBITHSI.
OneMeHTbl KOMOMHATOPHKH

IoBTOPSATH U3YUEHHOE U BLICTPAUBATH CHCTEMY
3HAHUI.

PemiaTh 3a1aum Ha NPEICTABICHUE U OMTUCAHUE
JAHHBIX C TOMOIIBIO H3YUYCHHBIX XapPAKTEPUCTHK.
Pemath 3aaa4u ¢ MpuMEHEHUEM IPadoB.

Pemath 3a1aum Ha HAXOXKACHUE BEPOSITHOCTH
CJIy4aitHOro COOBITHS IO BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHIA, B TOM YKCJIE B OMbITaX

C PAaBHOBO3MO>KHBIMU 3JICMEHTAPHBIMU COOBITUSIMHU.
Pemath 3a1aun Ha HAXOXKACHUE BEPOSATHOCTEMN
O00BEIMHEHUS U MIEPECCUEHUS COOBITUH, B TOM YHCIIC
HE3ABUCUMBIX, C UCMIOJIb30BAHUEM TpaPUUECKUX
MPEACTABJICHUNA U IEPEBA CIIyYaHOTO OMbITA.
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PemaTh 3a71a4u Ha NEPEUUCIIEHUE KOMOMHAIMI
(4Mcia NEPECTaHOBOK, YMCIIA COUYETAHU ),

HA HAXOXKJEHUE BEPOITHOCTEN COOBITHI C
MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BAHUEM TpeyroyibHuKa [ Tackaiis

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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9 KJIACC
Haunmenosanue pazaena |KosmuecTBo OCHOBHOE COACPIKAHKE OCHOBHBIE BUJIBI IEATEILHOCTH 00YYaOIIAXCS
(TeMbl) Kypca 4acoB
[ToBTOpEHHKE Kypca 4 [IpencraBneHue NaHHBIX. IoBTOPATH U3YUYEHHOE U BHICTPANBATDH CHCTEMY

8 KJacca

OnwucarepHasg CTATUCTHKA.

Oneparun HajJ COOBITUSIMA.

HezaBucumMocTh COOBITHIA

3HAHWN.

Pemarp 3a7a4u Ha TPEICTABIICHAE U OTTUCAHUE
JAHHBIX.

Pemarp 3a1a4n Ha HAXOXKACHUE BEPOSATHOCTEH
00BECIMHEHUS U TIEPECCUCHUS COOBITHIA, B TOM YHCIIC
HE3aBUCUMBIX, C UCMIOJIb30BAHUEM TpaPUUECKIX
NPEACTABICHUIA U IEPEBA CITyYaHOTO OMBITA.
Pemarp 3a1aun Ha NEPEUUCIICHAE KOMOMHAIIANA
(4McClia IEPECTAHOBOK, YMCiIa COYETaH M),

Ha HAXOXKJICHUE BEPOSTHOCTEN COOBITHIA

C MPUMECHCHUEM KOMOMHATOPUKHU, B TOM YUCIIE

C MCMOJIb30BAHUEM TpeyrobHuKa [lackans

OneMeHTbl KOMOMHATOPHKH

ITepectanoBku. dakTopHal.

Coueranus U YUCIO
coyeTaHuil. TpeyrojapHuK
ITackansd. [TpakTrueckas
pabota «Beruncnenue
BEPOSATHOCTEN

C UCIOJIb30BAHUEM

OcBauBaTtb NOHSITUS. KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOPSA0UECHHAs Mapa, TPoika 0ObEKTOB,
NepecTaHoBKa, (JaKTOpHAJ YUCIIa, COUETAaHUE, YUCIIO
couetaHuit, TpeyroyibHuk [lackans.

Pemarp 3a1a4u Ha IEPEUUCTICHUE YITOPSATOUEHHBIX
nap, TpoeK, NEPEUUCICHIE NEPECTAHOBOK

¥ COUETAHUI SJIEMEHTOB Pa3IMUYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (YHKIMIA
BICKTPOHHBIX TAOTUID)

Pemars 3a1a4u Ha NPUMEHEHUE YUCIIA COYETAHHA

B aireOpe (COKpAIEHHOE YMHOXKEHUE, OUHOM
HbroToHa).

Pewmars, npumensisi KOMOMHATOPUKY, 3a1a41

Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IIOMOLLIBIO
ANIEKTPOHHBIX TaOJINL B XOA€ MPAKTUYECKONH PadOTHI

['eomeTprueckas I'eomeTpuyeckas OcBanBaTh NOHATHE FCOMETPUUECKONA BEPOSITHOCTH.
BEPOSATHOCTD BEPOSATHOCTB. ClyyaitHbli Pemars 3a0a4M Ha HAXOXKAECHUE BEPOATHOCTEN
BBIOOP TOUKH U3 QPUTYPHI B OMBITaX, IPEICTABUMBIX KaK BEIOOP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYTOJIBHUKA, KPyra, OTpe3Ka Wil AyTu
U3 IyTH OKPYIKHOCTH OKPY>KHOCTH, YACIIOBOT'O IIPOMEIKYTKA
HcnelTanus bepryium Hcneiranue. Yenex u OcBanBaTh NOHSITHS: UCIIBITAHUE, DIIEMEHTAPHOE

Heynavya. Cepus UCTIBITAHUMA
JI0 TIEPBOTO yCrexa.
Hcneiranus bepHyuiu.
BeposartHocTu coObITHii

B CEPUH UCTIBITAHUI
bepnyinu. [Ipaktryeckas
pabota «VcnbiTanus
bepnyimmy

COOBITHE B MUCIIBITAHUM (YCIIEX U HEYAA4a), CEpUsl
VCIIBITAHWUM, HACTYIIEHUE MIEPBOTO yCIexa
(Heyaaum ), cepus ucnbiTaHuii bepHysm.
Pemiars 3ag0a4u Ha HAXO0XKICHUE BEPOATHOCTEN
COOBITHIA B CEpUM MCIIBITAHUIA 1O IEPBOTO yCIEXa,
B TOM YHUCJIE C MPUMEHEHUEM (POPMYJIIBI CYMMBI
FEOMETPUYECKON IIPOTPECCUM.

Pemiars 3ag0a4u Ha HAXO0XKICHUE BEPOATHOCTEN
3JIEMEHTAPHBIX COOBITHI B CEPUN UCTIBITAHUIA
bepHyiy, Ha HaAX0XKAEHUE BEPOATHOCTH
ONPEAEIIEHHOr0 YMCIIa YCIEXOB B CEPUM UCTIBITAHUI
bepaymny.

N3y4arTs B X01€ NpaKkTH4YeCKOii padoThl,
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B TOM YHCJIE C MOMOUIBIO IIU(POBBIX PECYPCOB,
CBOICTBA BEPOSATHOCTH B CEPUM UCIIBITAHUI
bepryinu

Ciryvaiinas BeJInurHa

CiyyaiiHas BeIMYMHA U
pacrnpeneneHue
BEPOSATHOCTEMN.
Maremarnyeckoe OKAIaHue
W TACTIEPCHUS CITYYalHOMN
BEJIMYMHBL. [ IpuMepbl
MaTEMaTUYECKOr0 OKU JaHUs
KaK TEOPETUYECKOTO
CPEAHETO 3HAYCHUS
BEJINYHHBIL.

[TonsiTHe 0 3aKOHE OOJIBIINX
yucell. U3mepenne
BEPOATHOCTEN C ITOMOIIBIO
yactoT. [IpumMenenune 3akoHa
OOJBIINX YKCEN

OcCBOUTH NOHATHSA . CITy4aiiHAs BEIMYMHA, 3HAYCHUE
CIIy4ailHOM BEJINYUHBL, PaCIIPEACIICHUE
BEPOSATHOCTEMN.

N3y4are 1 00Cy:KIATh IPUMEPBI AUCKPETHBIX U
HEMPEPBIBHBIX CTYyYalHBIX BEJIMYMH (POCT, BEC
YEJIOBEKA, YNCIICHHOCTh HACEIICHUS, APYrHe
W3MEHYMBBIE BEJIMYUHBI, paCCMaTPUBaBIIMEC

B KyPC€ CTATUCTHKH ), MOACTBHBIX CITyYalHBIX
BEJIMYMH, CBA3AHHBIX CO CIIy4YalHBIMH ONBITAMHU
(OpocaHue MOHETHI, UTPAJIBHON KOCTH, CO CTyYaiHBIM
BBIOOPOM M T. IL.).

OcBanBaTh NOHATHA. MATEMATUYECKOE O’KUIAHNE
CIIy4YailHON BEJIMYNHBI KaK TECOPETUUECKOE CPEIHEE
3HAYCHHUE, JUCIIEPCHUS CIIYYalHON BEIMYNHBI KaK
aHAJIOT JUCTIEPCUH YMACIOBOrO Habopa.

Pewmiars 3aga4M Ha BEIYUCIIEHUE MATEMATHYECKOTO
OKUJAaHWS U JUCTIEPCUN TUCKPETHON CIIy4aiHOMN
BEJIMYMHEI 110 3aJaHHOMY PacHpEeAEICHAI0, B TOM
YHCJIE 3314, CBA3AHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMU.

3HAKOMHUTBCS C MATEMATUYECKUM OKUAAHUEM U
JUCTIEPCUENA HEKOTOPBIX PACIIPEACIICHAN, B TOM
YUCJIE PACIIPEACIICHUS CITYYAWHON BETMYAHBI «YACIIO
VYCIIEXOB» B CEPUU UCIIBITAHUI bepHYIUIH.
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N3y4yaThb 4acToTy COOBITUS B TOBTOPSIFOLINXCS
CJIy4ailHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIMX YHCEN (B hopMe
BepHynmnm): mpu OOJIBIIOM YMCIIE OMBITOB YACTOTA
COOBITHS ONM3Ka K €r0 BEPOSATHOCTH.

Pemars 321241 HAa U3MEPEHUE BEPOSTHOCTEN

C MOMOIIBIO YacTOT. O0CYKAATH POJIb 3aKOHA
OOJBIIKX YKCENl B 0O0CHOBAHMM YaCTOTHOTO METO1A
N3MEPEHUS BEPOATHOCTEM.

OO0cy:KaaTh 3aKOH OONBIINAX YMCEN KaK MPOSBICHAEC
CTAaTUCTHYECKON YCTOWYMUBOCTH B U3MEHYUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBLINX YHCET B TPUPOJE U
B JKU3HH YEJIOBEKA

O6001EeHnE, KOHTPOIb 10 IIpencrasneHue naHHBIX. IoBTOPATH U3YYEHHOE U BHICTPANBATL CHCTEMY
OnucarenpHas CTATUCTUKA. 3HAHWH.
BeposTHOCTE ciydaifHOTO Pemars 3aga4uM Ha NpeICTaBICHUE U ONTUCAHUE
COOBITHS. DNEMEHTHI JAHHBIX.
xoMOuHaropuku. Ciry4aiinele | PemaTts 3aga4m HAa HAXOXKJICHUAE BEPOSATHOCTEH
BEJIMYMHBI U pacipeaciICHUs COOBITHIA, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOYKHBIMHU SJIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEH OOBECIMHEHHSI U IEPECCUEHM S
COOBITHIA, BEIYMCIISITh BEPOSITHOCTH B OMBITAX
C CEPUAMU CIIyYalHBIX UCIIBITAHUHI
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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