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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo maremaruke ajis oOydarommuxcs 5-9 kigaccoB paspaboraHa Ha
ocHoe ®I'OC OOO. B mporpamMme MO MareMaTUKE YUYTEHbl HUJIEM W TOJOKECHUS
Konnenuuu pa3utusi MmaremaTudeckoro oopasosanus B Poccutickoit denepanuu.

[Ipeamerom MaTeMaTUKH SBISIOTCS (PyHIaMEHTaJbHbBIE CTPYKTYpPBI HAILIETO MUpa —
MPOCTPAHCTBEHHBbIE (OPMBI U KOJIUYECTBEHHBIC OTHOIIEHUS (OT MPOCTEHIIHUX,
YCBAaMBAEMBbIX B HEMOCPEJCTBEHHOM OIIBITE, /10 JIOCTAaTOYHO CJIOKHBIX, HEOOXOIMMBIX
JUTSL Pa3BUTHUSL HAYYHBIX M MIPUKIIAIHBIX Ujel). MareMarnyeckue 3HaHusl 00€CIeurBatoOT
MOHUMAHHUE TPUHIIUIIOB YCTPOWCTBA M HCMOJIL30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HMHTEPNPETAIUI0O COLUMUATBHOM, HSKOHOMHYECKOW, MOJUTUYECKOU
uH(OpMaIlUK, AT BO3MOXXHOCThH BBITIOJIHITH PACUETBl U COCTABISITH AJTOPUTMBI,
HAXOJUTh W IPUMEHSITh (POPMYITBI, BIAJACTh MPAKTUICCKUMU TPUEMAMH TEOMETPUIECKUX
U3MEPECHUN U TOCTPOCHUM, YUTaTh WHGPOPMAIMIO, TIPEACTABICHHYIO B BUJE TaOJIHII,
auarpaMM U rpaduKoB, JKUTh B YCJIOBHSAX HEONPEACIEHHOCTH U TOHHMATh
BEPOSATHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

N3ydyenne wmaremMatuku QOpMUPYET y OOYyHAIOMIMXCS MaTeMarTuuyeCKUil CTHIIb
MBIIIJIEHUS, TIPOSABIISIOMIUICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBbiKax. OOydarommuecs
OCBaMBAIOT TAaKWE€ NPUEMBI M METOIbl MBIIIJICHUS, KaK HMHAYKIUS U JeAyKUWs,
000011IeHNe W KOHKpETH3allusl, aHaIU3 M CHHTE3, KIacCHU(PUKALUI U cUcTeMaTu3alusi,
abctparupoBanue u aHanorusi. OObEKThl MaTEMaTHYECKUX YMO3AKITIOUCHUN, TTPaBUIa UX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXaHHU3M JIOTMUECKUX TOCTPOCHUN, CHOCOOCTBYIOT
BbIpaOOTKEe yMeHUsS (GOpMYIUpPOBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYXKJICHHS, TEM
CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUICHHE. V3ydeHne MaTeMaTHKd OO0eCIeUHBacT
dbopMupoBaHUE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCIHUTAHUE YMEHHM
NEUCTBOBATh 1O 3aJaHHBIM  aJrOpUTMaM, COBEpPUICHCTBOBATH W3BECTHBIE U
KOHCTPYHPOBaTh HOBBIE. B mporiecce pemenns 3a1ad — OCHOBOW YUeOHOU eI TEIIbHOCTH
Ha ypoKax MareMaThKy — Pa3BUBAIOTCS TBOPUECKAs U MPUKIAJAHAS CTOPOHBI MBIILICHHUS.

OOydeHne mareMaTtvke NaéT BO3MOXKHOCTH Pa3BHBATh y OOYYAIONIUXCA TOYHYIO,
palMOHANIbHYI0 M MH(OPMATUBHYIO pe€yYb, YMEHHE OTOMpaTh HamboJiee MOAXOMASIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpauuecKkue CpefcTBA JUIsl BBIPAKEHUS CYKICHUH W
HaIJISATHOTO UX MPEICTABICHUSI.

[Ipn u3ydyeHunm MaTeMaTUKH OCYULIECTBIsETCS OOIlee 3HAKOMCTBO C METOIAMH
MO3HAHUS IEUCTBUTEIBHOCTH, MPEICTABICHUSIMU O IPEIMETE U METOAAX MaTEeMaTUKHU, UX
OTJIMYUU OT METOJOB JPYIUX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAYyK, 00 OCOOCHHOCTAX
MIPUMEHEHUS] MaTEMAaTUKH JJIsI PEIICHHs] HAyYHbIX U MPUKJIIAJIHBIX 3a]1a4.

[TpuopuTteTHRIMU LIEAIMU 00yUEHHUS MareMaTuke B 5—9 kiaccax siBISIOTCS:

dbopMHUpOBaHUE NEHTPAJIBHBIX MAaTEMAaTUUYECKUX TMOHSATUM (YMCIIO, BEIMYMHA,
reoMeTpuueckas ¢Gurypa, NnepeMeHHasi, BEPOSTHOCTb, (YHKIMS), OOECIEUUBAIOIIUX
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MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUYECKOIO 00pa30BaHMs 00y4YaroIIMXCS;
MOJBEJEHUE 00yYarOUIMXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3HU
MaTeMaTuKl M OKPYKAIOIIEero MHUpa, MOHMMAaHUE MaTeMaTUKU KaKk 4YacTh oOIen
KYJABTYpbl YEJIOBEUECTBA; Pa3BUTHE WHTEIUIEKTYAJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
oOyyaloluxcsi,  MO3HABAaTEJIbHOW  AaKTUBHOCTH,  MCCIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBILUICHUS, HHTEpeca K W3YYEHHIO MareMaThku; (HOopMHUpOBaHUE
(YHKIIMOHAJIBHON MaTeMaTuyecKoil TpaMOTHOCTH: YMEHHUS

pacrio3HaBaTh MPOSIBICHUS MAaTeMaTHYECKUX MOHITUH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peallbHbIX JKU3HEHHBIX CUTYyallUAX U TMPU M3YYEHUU JPYTUX YYEOHBIX MPEAMETOB,
MPOSIBIICHHUST 3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYyIHpOBaTh HX Ha S3BIKE
MaTeMaTUKU W CO3/7aBaTh MaTeMaTHYECKUE MOJEIH, TMPUMEHSITh OCBOCHHBIN
MaTeMaTHYECKU  ammapar [Jis  PelICHUs] TPaKTUKO-OPUEHTUPOBAHHBIX  3aj1ad,
UHTEPIPETUPOBATH M OLICHUBATH MOJIYUYEHHBIC PE3YJIbTaThI.

OCHOBHBIE JTUHUU COZIEpKaHMs IPOrpaMMBbI IT0 Maremaruke B 5-9 knaccax: «Hucna
U BBIYUCICHUS», «AnreOpa» («AnreOpandeckue BBIPpOKCHUS», «YpaBHEHHS U
HepaBeHCTBaY), «Dyukuun», «l'eomerpus» («'eomerpuueckre GUrypsl 1 X CBOMCTBAY,
«/3MepeHne TeOMETPUUECKUX BEJIMYHMHY), «BeposaTHOCTp M cTaTucTUKay». JlaHHBIE
JUHUU Pa3BUBAIOTCS IMapajuieNbHO, KaKJas B COOTBETCTBUHM C COOCTBEHHOW JIOTHKOM,
OJTHAKO HE HE3aBUCHMO OJHA OT JIPYTroii, a B TECHOM KOHTAKT€ M B3aUMOJECHCTBUHU.

ConepxaHue mMporpaMMbl 10 MareMaruke, pacrpeiesiéHHOe MO0 rofaM 0o0yuYeHus,
CTPYKTYpUPOBAaHO TakuM 0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUINHAIBEHBIM
BOIIpocaM  OOydJaromuecss  OOpamlaJiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTEeMaTUYECKUMU TMOHATUSMH W HABBIKAMU OCYILIECTBISUIOCH IOCIEAOBATENBHO U
MOCTYIIATENbHO, C COOJIIONEHHWEM TMPHUHIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOUAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTUYECKHX MPEACTABICHUM OOyJaronInxcs,
pacmmpsst v yrryosnss e€, 00pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maremaruka SBISIETCS 00S3aTeNbHBIM y4eOHBIM
MpPEeIMETOM Ha ypOBHE OCHOBHOTO o0mIero odpazomanus. B 5-9 kiaccax maremaruka
TPAJAMIIMOHHO U3YYaeTCs B paMKaX CICAYIONINX yUeOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Maremarukay, B 7-9 kitaccax — KypcoB «Anreopa» (BKItOUYas 3JIEMEHTbl CTATUCTUKU U
Teopun BeposTHOocTe) u «l'eomerpusi». IlporpamMmoil 1o maremaruke BBOAMTCS
CaMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKA.

OO6miee 4YnCIO YacOB, PEKOMEHJIOBAHHBIX I M3YYCHHS MareMaTuku (0a30BBIN
YpPOBEHb) Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, — 952 yaca: B 5 kimacce — 170
yacoB (5 yacoB B Hezlento), B 6 kiacce — 170 yacoB (5 yacoB B Hezento), B 7 kiacce — 204
yaca (6 yacoB B Hezenio), B 8 kiacce — 204 vaca (6 yacoB B Henent), B 9 kiacce — 204
yaca (6 4acoB B HEJIEIIO).



IINTIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHUA ITPOI'PAMMBI 1100
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yueHnne MaTeMaTuky Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHMs HAPABICHO Ha
JTOCTIDKEHHE OOYy4YaloMUMHUCS JIMYHOCTHBIX, METANmpeIMETHBIX U  IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YABTATOB OCBOEHHUS YU€OHOTO MpeaMeTa.

JIMUHOCTHBIE PE3VYJIBTATBI
JInyHOCTHBIE  pe3yJbTaTbl  OCBOEHUS  MNPOrpaMMbl IO  MAaTE€MAaTHKE
xapakTepusyrorcs: 1) marpuoTuyeckoe BOCIUTAHHE:

NPOSIBIIEGHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIICHWEM K JOCTHKCHUSM POCCHUCKHX MAaTEMaTHKOB M POCCHUCKOM
MaTeMaTHYeCKOW MIKOJIbBI, K HMCIIOJIb30BAHUI0 ITHX JOCTHKCHHUA B APYTrUX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEN IPaKJaHWHA U PeaIu3alliu €ro Mpas,
NpPEICTAaBICHUEM O MAaTeMaTH4YeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYp, ABJICHUH, MPOLIETYP IPaKIaHCKOTO 001IecTBa (HapUMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBHIO K OOCYXKIEHHIO ATHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM
OPUMEHEHHEM JOCTUKEHUU HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX
IPUHIUIIOB B IESITENIBbHOCTU YUEHOTO; 3) TPYI0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PEUICHUUM MPAKTUYECKUX  3a7ad
MaTEeMaTU4YECKOM  HANpaBICHHOCTH, OCO3HAHUEM  BAXKHOCTH  MAaTe€MaTU4Y€CKOIro
oOpa3oBaHUsi HA TNPOTSDKEHWHM BCEW JKM3HHM IS YCIEMHOW TpodeccHoHanbHON
JESTENBbHOCTH W Pa3BUTHEM HEOOXOMUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUIYAIBHONW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C
y4€TOM JMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCTEN; 4) 3CTeTHYecKoe
BOCIIMTAHUE:

CIIOCOOHOCTBIO K HAMOIMOHAJBHOMY M 3CTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHHUM, pacCyKICHU, YMEHUIO BHJIETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE; 5) HEHHOCTH HAYYHOI0 O3HAHUSA:

OPHMEHTALIMEN B IESTEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSI YEJIOBEKa, NPUPOABI U OOIIECTBa,
MMOHUMAHHEM MaTeMaTHYEeCKON HayKH Kak cepbl YEIOBEUECKOU JEATEeIbHOCTH, TAloB
€€ pa3sBUTUS M 3HAYUMOCTM [UJI1 PAa3BUTUS LMBWINW3ALMHU, OBJIAJCHUEM SI3BIKOM
MAaT€MaTUKH U MaTEMaTUYECKON KyJIBTypPOU KaK CpEeICTBOM NIO3HAHUS MUPA, OBJIAICHUEM
MPOCTEUIIMMH HABBIKAMH MCCIIEA0BATENBCKON JIESITEIbHOCTH;



6) pusuyeckoe BocmHUTaAHHE, (popmupoBaHMe KYJAbTYpPbl 310POBbA U
3MOLMOHAJIBHOI0 0J1aroNmoJIyYns:

TOTOBHOCTHIO MPUMEHSTh MAaTEMaTHYECKUE 3HAHMS B UHTEPECAX CBOETO 3/10POBbs,
BEJICHHs 310pOBOr0 00pa3za *KU3HU (310pOBOE NMHUTAaHUE, COATAHCUPOBAHHBINA PEXKUM
3aHATHM U OTABIXA, peryaspHas pu3ndyeckast akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABbIKA
peduekcun, IpU3HaHUEM CBOETO IPaBa Ha OIIKMOKY M TAKOT'O JKe IIpaBa Ipyroro 4ejoBeKa;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTUUYECKUX 3HAHUM I pelieHusl 3a1a4
B 00JIaCTH COXPAHHOCTHU OKPY>KaloIel Cpeibl, MJIaHUPOBAHUS MOCTYIKOB U OIICHKH HX
BO3MOXHBIX TOCIEACTBUI JJIsI OKPYXKAIOIIEH Cpellbl, OCO3HAHMEM TIJI00aJIbHOTO
XapakTepa OHKOJOTMYECKHX Tpo0JIeM © TyTel ux pemieHus; 8) aganrauus K
H3MEHSIIONUMCH YCJIOBHSIM COLMAJILHOW W NPUPOIAHON cpeabl: TOTOBHOCTHIO K
JNEUCTBUSIM B YCJIIOBUSIX  HEONPEACIIEHHOCTH, TIOBBIIICHUIO  YPOBHS  CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y
JIPYTUX Jtofed, IpruoOpeTaTh B COBMECTHOM JIESITEILHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMIIETEHITMU W3 OIbITa APYTHX; HEOOXOIUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHWM, B
TOM 4Huciie popMyIupoBaTh
U7, TIOHSITHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUSAX, B TOM YHUCJIE paHEe HE U3BECTHBIX,
0CO3HABaTh JMEPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, IIAHHUPOBATh CBOE
pa3BUTHE; CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYH) CHUTYallUI0, BOCIIPUHHMATh
CTPECCOBYIO
CUTYaIINIO KaK BBI30B, TPEOYIOIMIUIA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIIICHUS
U AeicTBUs, GOPMYIUPOBATH U OIICHUBATh PUCKHU U TTOCICACTBUSA, (OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3VYJIBTATBI

B pesynbrare ocBoeHHs MporpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 0OIIIETO
oOpa3oBaHus y oOydJaromierocs OyayT copMHUpPOBaHBI METAIIPEIMETHBIE PE3YIbTATHI,
XapaKTepU3YIONIecs OBIaJICHIEM YHUBEPCAIbHBIMU MTO3HABATEIILHBIMU JIEHCTBUSIMH,
YHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH  JICUCTBHSIMU " YHUBEPCATHHBIMA
PETYIATUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIe 1eicTBUS ba3oBbie
JOIr'H4eCKHue I[eﬁCTBHﬂ:

BBIABISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKKM MATEMaTHYECKUX
O00BEKTOB, MOHSTUN, OTHOIICHUH MEXAYy MOHITHUSAMU, (HOPMYIHPOBATH ONPEACICHUS
MOHSATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIAacCHU(UKAIIMU, OCHOBAHUS IS



0000IlIEHHsT W CpaBHEHUS, KPUTEPUU MPOBOAMMOrO aHaJM3a; BOCIPUHUMATH,

(opMyaupOBaTh U PEOOPA30OBBIBATH CYKECHUS: YTBEPAUTEIbHbIE

U OTpULATENbHbIEC, €AWHUYHbIE, YaCTHble U OOIlue, YCIOBHBIC, BBISBIATH

MaTeMaTuyeckue 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUnsi B (DaKTax, JaHHBIX,

HAOJIIOEHUSAX U YTBEPXKICHUSX, TMpeasiaraTb KpUTEPUU JUISL  BBISIBICHUS

3aKOHOMEPHOCTEN U MPOTUBOPEUMIA; I€JIATh BEIBOJIBI C UCITOJIB30BAHUEM 3aKOHOB JIOTHKH,

JNEAYKTUBHBIX U UHAYKTUBHBIX

YMO3aK/IIOUEHUH, YMO3aKIIOUEHUH [0 aHaJOruMu; pa3duparb  JOKa3aTeIbCTBa
MaTeMaTUYeCKUX YTBEPKJICHUN (TIpsIMbIe U

OT MPOTHUBHOTO), TPOBOJUTH  CAMOCTOSTEJIBHO  HECJOXKHBIE  JOKa3aTelbCTBA

MaTeMaTu4ecKuxX (akToB, BBICTpPAUBATh apPryMEHTAIMIO, TMPUBOAUTH MPUMEPHI U

KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHHUS; BHIOUPATh CIIOCO0 peleHus

yueOHOM 3a71auu (CpaBHUBATh HECKOJIBKO BApUAHTOB

pelieHusi, BbIOMparh HanOosjee MOAXOMAUIUN C YYETOM CaMOCTOSATENBHO BBIJIEIECHHBIX

kputepues). bazoBble ncciaenoBaregabCcKue NeHCTBHS:

UCIIOJIb30BaTh  BOMPOCHI KAaK HCCIIEIOBATCIbCKUH HMHCTPYMEHT  ITO3HAHWS,

(GbopMyaHUpOBaTh BOIPOCHI, PUKCHUPYIOIINE MPOTHBOPEYHE, TPOOIEMY, CAMOCTOSATEIBLHO
yCTaHABIMBATh UCKOMOE M JaHHOE, ()OpPMHpOBATh THIIOTE3Y, apryMEHTHPOBATh CBOIO
TIO3UIMI0, MHEHUE; MPOBOJUTH 10 CAaMOCTOSATEIHLHO COCTABICHHOMY IJIaHY HECJIOXHBIN
HKCIICPUMECHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBICHUIO 0COOCHHOCTEH MaTeMaTHIECKOTO O0BEKTA,
3aBUCUMOCTEH 00BEKTOB MEXKIY COO0M; CaMOCTOSTEIIFHO (POPMYIMPOBATH 000OIIEHUS 1
BBIBOJBI 10 pe3yiabTaraM IPOBEIEHHOTO HAOJIONCHHS, HWCCIICIOBaHUsA, OILICHUBATh
JOCTOBEPHOCTD TOJYUYEHHBIX pPE3yJIbTaToOB, BBIBOJAOB M OOOOIICHHUI; IMPOrHO3UPOBATH
BO3MOYKHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH

MIPEATIONOKEHHS O €r0 Pa3BUTUU B HOBBIX ycioBUsX. Pabora
¢ uHpopManuen:

BBIABIIATD HCAOCTAaTOYHOCTb )41 N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBbIX,

HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a49H; BRIOUpaTh, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh 151 VHTEPIPETUPOBATH

nHOOPMAIIMIO PA3NIUYHBIX BHIAOB U (opM mpeacTaBieHus; BbIOHpaTh GopMy
npecTaBiIeHusT MHOOPMAINH U WIUTIOCTPUPOBATH PEIIacMble

3a/layd CXeMaMHM, JuarpaMMamu, WHOM rpadMKOd M UX KOMOMHAIUAMH; OLEHUBATh
HaJIEKHOCTh UH(POPMAIIUU IO KPUTEPUSM, MPEI0KEHHBIM YUUTEIEM

WU c(hopMyTUPOBAHHBIM CAMOCTOSATEIBHO.



KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIbHBIC yqeﬁﬂme JNefCTBUA:

BOCIIPUHUMATh U () OPMYIMUPOBATH CY)KICHUSI B COOTBETCTBUU C YCIOBUIMU U
LEeJsIMH OOIIEHHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX H
MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHUS 3aJaul, KOMMEHTHUPOBAThH
MOJIYYEHHBIH pe3yJbTaT; B XOJe OOCYXKIEHHUs 3aJaBaTh BOIMPOCHI IO CYIIECTBY
o0cyx1aeMoi TeMbI, MPOOJIEMbI, PEeIIaeMOil 3a]1a4u, BbICKa3bIBaTh UCH, HAIlEJICHHbIC HA
MIOMCK PEIIEHUS, COMOCTABIATh CBOM CYXKACHUS C CYXKICHHUSIMU JIPYTUX YYACTHHKOB
auanora, OOHAapyKHBaTh pa3MYMe€ U CXOJICTBO TO3UIMH, B KOPPEKTHOU ¢opme
dbopMynHpoBaTh pa3HOITIACUS, CBOM BO3PAXKEHMUSI; MPEJICTABIATh PE3yIbTaThl PEIICHUS
3a/1au, SKCIEPUMEHTA, UCCJIEJAOBAaHUS, MPOEKTa, CAMOCTOSATEIbHO BbIOMpATh (hopmar
BBICTYTUICHUS ¢ YYETOM 3ajiau MpEe3eHTAlUU U OCOOCHHOCTEH ayquTOpUU; TOHUMATh U
UCITI0JIB30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYaJIBHOU paOOThI
IpU PEIICHUM YYeOHBIX MaTeMaTHYeCKUX 3ajady; [PUHUMATh II€b COBMECTHOM
NeSATeIbHOCTH, TIAHUPOBATh OPTraHU3aIlUI0 COBMECTHOW pabOThI, pacHpeneisaiTh BUbI
paboT, JOTOBapUBaTLCA, OOCYXKAATh MPOIECC M pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJIeH; yJ4acTBOBaTh B TPYNIOBLIX (opMmax paboThl (0OCyxkaeHUs, 0OMeEH
MHEHHMSIMH, MO3TOBBIE INTYpMbl W JAPYTHE), BBINOJIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOU JIEUCTBUS C APYTMMH WJI€HAMHU KOMaHJbl, OLICHMBATh Kaue€CTBO
CBOETro BKJajJa B OOIIMIA MPOAYKT MO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aMOJIENCTBUS.

PeryasiTuBHbIE YHHBEpPCAJbHbIE Y4eOHbIe 1eiiCTBUS
Camoopranuszanus:

CaMOCTOSATETILHO COCTABIIATH IUIAH, aJITOPUTM PEIICHUS 3a7auu (MIJIA €ro 4acTh),
BBIOWpATh CIOCOO pEIICHUS C YYETOM UMEIOIMUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C YYETOM
HOBOM nH(popmanun. CaMOKOHTPOJIb:

BJIa/IETh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJISI ITPOIIECCA U pe3ylbTara
pelIeHrs MaTeMaTUYeCKON 3a/1a4u; TPEABUIETh TPYTIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh
MpU PEIICHUU 3aJladyd, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
O00CTOSTENHCTB, HAWICHHBIX OMMUOOK, BBIABICHHBIX  TPYIHOCTEH;  OIEHWBATh
COOTBETCTBHUE PE3YNIbTaTa JIEATEIIbHOCTH MOCTABICHHON LIEJIH U
YCIIOBUSIM, OOBSICHSATh TPHYMHBI JTOCTHKCHUS WM HEIOCTH)KCHHS IICJIM, HAXOIUTh
OIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



HNPEAMETHBIE PE3VYJIBTATBI

IIpenmeTHbIE pe3yapTaThl OCBOCHUS IPOrPaMMBI IT0 MAaTEMATHKE IPEICTABICHBI 110
rogaM oOydeHHUs B CIEAYIOIMX pa3liesiaX MporpaMMmbl B paMKaX OTAEIbHBIX y4eOHBIX
KYpCOB: B 5—6 kiaccax — kypca «Marematukay, B 7-9 kiiaccax — KypcoB «Anredpay,
«I'eomeTpusi», «BEpoaTHOCTb U CTATUCTUKA.

OEJIEPAJIBHAS PABOYAS IMPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KJIACCAX

HOACHUTEJBHAS 3AIINCKA

[TpuopuTeTHRIMU TIEIIMU 00yUEHUS MaTeMaThKe B 5—6 Kiaccax sSBJISFOTCS:

IpoJo/KEHHEe (OPMUPOBAHKMS OCHOBHBIX MaTEMaTHYECKUX TOHATUH (YHUCTIO,
BEJIMYMHA, TeoMeTpuYeckas Qurypa), oOecneyuBaroOmMnX MPEEeMCTBEHHOCTh H
NEPCIEeKTUBHOCTh ~ MareMarudyeckoro  oOpa3oBaHUs  OOyYalOIUXCS;  Pa3BUTHE
UHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW O0O0yJaronmxcs, [03HaBaTeIbHON
aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUW, HHTEpeca K M3YYCHUID MATEMATUKU;
nojiBeZicHNe 00yYaroIUXCa Ha TOCTYITHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKd M OKpYXKarouiero mupa; hopMupoBaHUe (PYHKIIMOHAIBLHON
MaTeMaTU4YeCKOM T'PaMOTHOCTH: YMEHHS paCIlO3HAaBaThb MaTeMaTUYeCKUE OOBEKTHl B
pealibHbIX JKU3HEHHBIX CHUTYyalUsX, MPUMEHSTb OCBOCHHBIE YMEHHUS [JIsl PEIICHHS
PaKTUKO-OPUEHTUPOBAHHBIX 337a4, MHTEPHPETHUPOBATH MOJYUYECHHBIE pPE3YIbTaTbl U
OLICHUBATh UX HA COOTBETCTBHUE MPAKTUUYECKON CUTYaIUU.

OcHOBHbIE JIMHUM COAEpKaHUs Kypca MareMatuku B 5—6 Kiaccax —
apuMeTHIecKas U reoMeTpudecKas, KOTOpbIE Pa3BUBAIOTCA MapajuiedbHO, KaXaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBHUCHMO OJlHA OT APYIOi, a B
TECHOM KOHTAaKTE€ M B3auMonaeucTBuu. Takke B Kypce MareMaTUKH MPOUCXOIHUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOphl U OMHUCATEIbHON CTATUCTUKH.

N3yuenue apudmernyeckoro marepuajia HaYMHAETCd CO CHUCTEMarh3alud MU
Pa3BUTHA 3HAHUI O HATYypaJIbHBIX YMCIIAX, [TOJYYEHHbBIX HA YPOBHE HAYaJIbHOIO OOLIEro
oOpazoBanus. Ilpm 95TOM COBEpIIICHCTBOBAHWE BBIUMCIUTEIHHON TEXHUKH W
dbopMupoBaHHE HOBBIX TEOPETUUYECKHX 3HAHUM  COYETACTCSA C  Pa3BUTHEM
BBIYUCIIUTEIBHON KYJABTYpPbl, B YAaCTHOCTH C OOyYEHHEM MPOCTEHIINM mIpuEMam
NPUKUIKA W OIEHKU pPEe3yabTaTOB BBIYMCICHUN. M3ydeHue HaTypalbHBIX YHUCEI
MPOJ0JIKAETCs B 6 K1acce 3HAKOMCTBOM C Ha4aJbHBIMU MOHSATUSIMU TEOPHUH ICIIUMOCTH.

Hauano uzydyeHust OObIKHOBEHHBIX U ICCATUYHBIX IpoOeil OTHECEHO K 5 Kilaccy. ITO
MIEPBBIN 3Tl B OCBOCHUH JIPOOEH, KOTia MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMH,
NOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX Jpo0Oei B MOJTHOM 00bEME
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MPEANIECTBYET U3YYCHHUIO ACCATUYHBIX IPOOEH, 4TO 11eiecoo0pa3HO ¢ TOYKH 3PEHHUS
JIOTUKU U3JI0KEHUS YU CIIOBOU JIMHUY, KOT/Ia TTpaBUiia IEUCTBUM C 1ECATUUYHBIMU IPOOSIMU
MOXHO OOOCHOBaTh Y€ M3BECTHBIMU AJTOPUTMAMHU BBITIOJHEHUSI JEUCTBUUA  C
OOBIKHOBEHHBIMU JIpOOSIMHU. 3HAKOMCTBO C JICCATUYHBIMU JPOOSMH  PACHIMPUT
BO3MOXKHOCTU JUIsl TIOHMMaHUs OOYyYalOIMMUCS MPUKIATHOTO NPUMEHEHHUS HOBOM
3aMUCH TIPU W3YYEHUU APYTUX MPEIMETOB M MPHU MpaKTUYECKOM Hcmnoib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM 3Tan B U3yUEHUHU JPOOEH, T/ie MPOUCXOAUT COBEPIIICHCTBOBAHHE
HABBIKOB CPaBHEHHUS W MpeoOpa3oBaHMs APOOEH, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX
aJTOPUTMOB, OTTAUYMBAHUE TEXHUKHU BBIYHCJICHUHN, B TOM YHUCJIE 3HAYEHUN BBIPAKEHUM,
cofiepKaliux U OOBIKHOBEHHBIC, M JIECATUYHBIE IPOOU, YCTAHOBJICHUE CBSI3CH MEXKITY
HUMH, PACCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4 Ha IpoOu. B Havase 6 kinacca mpoucxoauT
3HAKOMCTBO C MOHSITHEM IPOIICHTA.

OCoOEHHOCTHIO U3YUCHHS TOJOKHUTEIBHBIX U OTPUIIATECIIBHBIX YHUCEIN SBISIETCS TO,
YTO OHMU TaKXKE€ MOTYT PacCMaTpUBaThbCs B HECKOJIBKO 3TamoB. B 6 kiacce B Hawane
u3ydeHus: TemMbl «lloJIOKUTENbHBIE W OTpHUIIATEIbHBIE YHCIA» BBIACISACTCS IMOATEMA
«llenple uymcmay, B paMKax KOTOPOH 3HAKOMCTBO C OTPHUIATEIBHBIMU UYHUCIIAMH H
JEUCTBUSIMU C TOJIOKUTETBHBIMHU U OTPULIATEILHBIMUA YUCIIAMU MPOUCXOUT HA OCHOBE
COJIEPKATENILHOTO TOX0/Aa. JTO TMO3BOJISIET Ha JOCTYIIHOM YpPOBHE ITO3HAKOMHUTH
00yyYaromuxcs MPaAKTUYECKH CO BCEMU OCHOBHBIMH MOHSTUSMU TEMBI, B TOM YHCIIE U C
NpaBWJIaMM 3HAKOB  TIPU BBHINIOJHEHWU apupMeTudyeckux nenctsuil. W3ydeHue
paIMOHAJIBHBIX YHCEIl Ha 9TOM HE 3aKOHYHTCS, a OyJIeT MPOAOKEHO B Kypce anreOpnl 7
KJacca.

[Ipu oOydeHMH peEIIeHHIO TEKCTOBBIX 3a1ad B 5—6 Kiaccax HCIONb3YIOTCS
apudmeTndeckue npuémsl pemeHus. [Ipu oTpaboTke BHIYMCIUTEILHBIX HABBIKOB B 5—6
KJIaccax pacCMaTpPUBAIOTCS TEKCTOBBIE 3a/1a4M CIEAYIOIINX BUIOB: 3aJ]a4l HA IBU)KCHHUE,
Ha YaCTH, Ha MOKYTNKH, HAa pad0Ty ¥ MPOU3BOAUTEILHOCTD, HA TIPOIIEHTHI, HA OTHOIICHUS
u nponopuuu. OOyyaroniuecs 3HAKOMSTCS C ONpuéMaMy pelIeHUs 3aJad nepedopom
BO3MOXXHBIX BapHAHTOB, ydaTcsi paborarh ¢ WHGOpMAaIHE, IPeaCTaBICHHOU B (opme
TaOIUI] WIH JTHArPaMM.

B mporpamme yueOHOTO Kypca «MaremaTuka» MpPeayCMOTPEHO (OPMUPOBAHHE
MPOMNENEBTUYECKUX alre0Opandeckux MpeAcTaBileHU. bykBa Kak CHUMBOJ HEKOTOPOTO
Yucia B 3aBUCUMOCTH OT MaTeMaTuieCcKoro KOHTEKCTa BBOAUTCS MOCTENEHHO. bykBeHHast
CHUMBOJIMKA TIUPOKO MCIOIB3YETCS MPEkKIE BCETrO JUIS 3aUCH OONIUX YTBEPKICHHUHN U
npeaiokKeHu, GopMyn, B YaCTHOCTU JJiIi BBIYMCIICHHS T€OMETPUYECKUX BEIUYUH, B
Ka4eCTBE «3aMECTHUTEIIS» YnCa.

B nporpamme yueOHoro kypca «MaremaTrka npeAcTaBieHa HarisiHAs TEOMETPHS,
HalpaBJ€HHAasl Ha pa3BUTUE OOPA3HOr0 MBILNUIEHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
M300pa3UTENbHBIX YMEHUN. DTO BaXHBIM STall B U3YYEHUU TE€OMETPUU, KOTOPBIU
OCYILIECTBISIETCS HAa HAMIAJIHO-TIPAKTUUYECKOM YpPOBHE, OMHUPAETCS  HA HAMJISAJIHO-
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oOpa3HO€ MbIlIUIEHHE oOydJaromuxcs. bonblnas poib OTBOAUTCA TNPAKTUYECKON
JEeSATENbHOCTH, OMBITY, SKCIEPUMEHTY, MojaeaupoBanuio. OOyyaromuecs: 3HAKOMATCS C
reOMETPUYECKUMU (PUTYypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, ¢ UX MPOCTEUIIUMU
KOHQUTypalusMu, ydarcid u300paxkaTb UX Ha HEJIMHOBAHHOW M KJEeT4aroil Oymare,
paccMaTpuBarOT UX IIPOCTENIINE CBOMCTBA. B nmpouecce n3ydyeHus Harsa JTHOU FeOMETPUHU
3HaHUS, TOJYyYCHHBbIE OOYyYalOUIMMUCS HAa YpPOBHE HadyaJdbHOTO OOIIEro oOpa3oBaHWs,
CUCTEMATU3UPYIOTCS U PACLIIUPSIFOTCSL.

CornacHo yueOHOMY IJ1aHy B 5—6 Kjaccax M3ydaeTcs MHTErPUPOBAHHBIA MpeaIMeT
«MaremaTnka», KOTOpPbIM BKJIIOYaeT apu(METUYECKU MaTepuall MU HANIAIHYIO
reOMETPHIO, a TaKXe MPONEACBTUUECKUE CBEACHUS U3 ainreOphl, JIEMEHTHI JIOTUKU U
Hayajia OnucareIbHON CTAaTUCTUKH.

OO611ee 4nCiIO YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYCHHS MareMaruku, — 340 yacos:

B 5 kiacce — 170 yacoB (5 yacoB B Hefiento), B 6 kiacce — 170 yacoB (5 yacoB B HEACIIO).
COJIEP)KXAHUE OBYYEHUS

5 KJIACC HarypajbHble YUCJIA U HYJIb
Harypanbroe wuuncno. Psn HarypanbHbix uncen. Ywucno 0. W3o0pakenue
HaTypaJIbHBIX YHACENI TOUKAaMU Ha KOOPJIAWHATHON (YMCIOBOW) MPSAMOM.

HOSI/IHI/IOHHaﬂ CHUCTCMaAa  CUHHCIICHUA. Pumckas HyMCpaluia KaK IIPpHUMCP
HGHOSHHHOHHOﬁ CHCTCMBbI CHHUCJICHUA. J_—[eCHTI/I‘-IHaH CHCTCMa CUMCJICHHA.

CpaBHEHUE HATypaJbHBIX YHCEJ, CPAaBHEHHE HATypaJdbHBIX YHCEN C HYIEM.
Crnioco6sl cpaBHeHUs1. OKpyTIIeHHE HaTypaTbHBIX YHCEIL.

CnoxxeHre HaTypaJIbHbIX YHMCEN, CBOWCTBO HYJS IPH CIOKEHUHU. BhluMTaHue Kak
JeicTBHE, 00paTHOE CIIOKEHHIO. YMHOXKEHUE HaTypajbHbIX YMCEN, CBOMCTBA HYNIS H
CAVHUIIBI TIpM yMHOXKECHHMH. JleleHue Kak JeWCcTBHE, OOpaTHOEe YMHOXXCHHIO.
KommoHneHTHI neiicTBuil, CBA3b MekaAy HUMH. [IpoBepka pesynbrara apudMeTHIecKoro
nevctBus. IlepemecTUTeNbHOE W COUYETATEIBHOE CBOWCTBA (3aKOHBI) CIOXKEHUS H
YMHOXEHHSI, paCIIPEIEIUTETbHOE CBOMCTBO (3aKOH) YMHOXEHHUS.

Ucnonbs3oBanne OykB sl 0003HAUECHHMSI HEU3BECTHOIO KOMIIOHEHTA M 3alHCH
CBOMCTB apu(PMETHIECCKUX JTCHUCTBHIM.

Jlenurtenn U KpaTHBIE YKCIIA, PA3JI0KEHUE HA MHOXUTENU. [IpocThie n cocTaBHbIE
yucia. [pusHaku genumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTarkoM.

CreneHb ¢ HaTypaJibHbIM IOKAa3aTesieM. 3allCh YMCIa B BUJE CYMMBI Pa3psAHbIX
CJIaracMbIX.

UucnoBoe BbIpakeHUE. BbIUMCIICHNE 3HAUEHUW YHCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBITIOJIHEHUSI JEUCTBUU. VCmonp30BaHWE MpU BBIYUCICHHUSX IEPEMECTUTEIBHOTO H
COUYETATEIHLHOIO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXEHUS, PaCIpPEACIUTEIIBHOTO
CBOMCTBA YMHOXXECHHS.
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JApodu
[IpencraBnenue o ApoOU Kak CrocoOe 3amucu 4acTu BeTUYUMHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunbHble M HenpaBuibHble ApoOu. CMmemaHHas ApoOb, MpenCcTaBlICHUE
CMElIaHHOW ApoOu B BHUJIE€ HEMPaBUIBHOW APOOM U BBIACIICHHUE LIENON YacTH yucia U3
HernpaBuwiIbHOU Ipobu. M300paxkenue aApodeil ToukaMu Ha YUCIOBOM npsiMoil. OCHOBHOE
cBoiicTBo apobu. Cokpaiienue Apodeit. [IpuBeaenue npodu K HOBOMY 3HAMEHATEINIO.
CpaBHeHue apo0ei.

CnoxxeHue W  BblYMTaHUE JpoOedl. VYMHOXEHHUE W JeleHue JApooeid,
B3aMMHOOOpaTHbIE Apodu. HaxoxkaeHue yacTy Lenoro 1 Leoro Mmo €ro 4acTu.

Hecartuynas 3anuch napoOeld. [lpencraBnenue necaTuyHol apodbu B BUIE
0ObIKHOBEeHHOH. M300pakeHHe AECATUYHBIX IpoOed TOUYKAMH Ha YHMCIOBOM MPSMOM.
CpaBHeHUE JeCATUYHBIX APOOeii.

ApudmeTndyeckue IEUCTBUS C TECITUUHBIMH ApoOsMu. OKpyriIeHHE AeCITUIHBIX
TpoOeH.

Pelenne TeKCTOBBIX 3a1a4

Pemenne TEeKCTOBBIX 3amau apupMeTHUECKUM crocoOoM. PereHue joruyeckux
3amau. Pemenue 3amau mepebopoM BceX BO3MOKHBIX BapuaHTOB. Mcmonb3oBaHue mpu
peleHny 3a1a4 TaOJIHI] U CXEM.

Pemenne 3anay, cogepxaimmx 3aBUCUMOCTH, CBS3bIBAOIINE BEIUYUHBI: CKOPOCTb,
BpEMs, PACCTOSHUE, 1I€HA, KOJWYECTBO, CTOMMOCTh. EAWHHUIBI W3MEPEHMsS: MACCHI,
00BbEMa, 1IeHBI, PACCTOSTHUS, BpeMEHHU, CKOPOCTH. CBsI3b MEXIY CAMHUIIAMU W3MEPEHUS
Ka)K10M BEIINYUHBEI.

Pemenne oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBnenre TaHHBIX B BUJIE TAOJMII, CTOJIOYATHIX THATPAMM.

Harnsignas reomerpust

Harnsaasie npeacrasieHus o purypax Ha INIOCKOCTH: TOUKA, TIpsMasi, OTPE30K, JIyY,
yroJj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYXXHOCTb, KpYyT. Yrou. IIpsAmon, ocTpeli, Tynou u
Pa3BEPHYTHIN YIIBI.

JlniHa oTpe3ka, METPUYECKHE E€IWHUIIBI JUIMHBL. J[IuHa JIOMaHOW, TEpUMET]P
MHOTI'OYIroJibHUKA. I3MepeHne u NoCTpOEHHE YIIIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsgaele mpencraBineHus o ¢urypax Ha IDIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJIBHUK, KBaJpat, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B TOM uucie Ha kieryarod Oymare. Iloctpoenue
KOH(UTypalui U3 yacTel NpsIMOn, OKPY>KHOCTH Ha HEIMHOBAHHOM M KJIeT4aTon Oymare.

Hcnonp3oBaHnE CBOWCTB CTOPOH U YIVIOB MPSIMOYTOJIbHUKA, KBaJpara.
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[nomans mHpAMOYrolibHUKA U  MHOTOYTOJIBHUKOB,  COCTaBIEHHBIX u3
MPSIMOYTOJILHUKOB, B TOM unciie GUryp, n3o0paxxE€HHbIX Ha KieTdaToit Oymare. EquHuIb
M3MEpEHUs MJIOMIA N,

Harnsinaele npencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napasuiesnenunesa, Kyo, MHOrorpaHHuku. M300pakeHne mpoCcTEHIIIMX MHOTOTPaHHUKOB.
Pa3sépTku kyOa u nmapamenenumnena. Coznanue Mojenaeii MHOTOTpaHHUKOB (M3 Oymard,
MPOBOJIOKM, IUIACTWJIMHA W Jpyrux MarepuaioB). OObEM MOPSIMOYTOJIBHOTO
napajenenunesna, kyoa. Enunuiisl uamMepenus oobéma.

6 KJIACC

HarypaJjbHble ynciia

ApudmeTnyeckre JEHCTBUS C MHOTO3HAUYHBIMH HATypaJbHBIMH  YHUCJIAMH.
YucrioBble BBIpAKEHUS, MOPSAIOK JACHCTBUN, HCIIONB30BaHUE CKOOOK. Mcmonb3oBaHHE
NPH BBIYHUCICHUSAX TEPEMECTHTEIBHOTO M COYCTATCIbHOTO CBOWCTB CIIOXKCHHS U
YMHOXEHHUSI, paclpeiesIuTeIbHOr0 CBOWCTBa yMHOXKeHUs. OKpyIJieHHe HaTypalibHBIX
YHCEJL.

Jlenutenu u KpaTHbIE YKCIIa, HAUOOBIINI OOUTIUI IeTUTENh U HAMMEHbIIIee 00111ee
KparHoe. [leIuMocTh CyMMBI U Ipou3BefeHus. JleneHne ¢ OCTaTKOM.
Apodu

OObIKHOBEHHas JpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpAICHHE JpPOOCH.
CpaBHeHUEe W ymopsnounBaHue apoOei. Pemienue 3amau Ha HaXOKIEHHE YacTH  OT
IIEJIOTO U IIeJIOTO MO ero yactu. J{poOHoe uncio Kak pe3ynsTrar neneHus. [lpeacrasienue
JNECATUYHOW ApOOH B BHJEC OOBIKHOBEHHOW JIpOOM M BO3MOXKHOCTH IPEIACTABICHHUS
OOBIKHOBEHHOU po0Ou B BUJIE ACCATUIHOM. JlecaTuuable ApOOU 1 METpUYECKas CucTeMa
Mep. ApudMeThyecKkue IEHCTBUS W UYUCIOBBIE BBIPAXKECHUS C OOBIKHOBEHHBIMH U
JECATUIHBIMU TPOOSMHU.

OtHomienue. Jleaenue B JaHHOM OoTHOLIEHUH. MacmTa0, nponopuus. [Ipumenenue
MPONIOPUUN NPU PEIIEHNN 3a]1a4.

[Tonsitue mporieHTa. BprduciieHne mporeHTa OT BEIWYWHBI M BEIUYUHBI MO €€
MPOLICHTY. BpIpakeHWe MPOIEHTOB ACCATUYHBIMH JpoOsimMu. Permenwe 3amad  Ha
MPOIICHTHI. BeIpakeHne OTHONIICHNS BEJIMYHH B MPOIICHTAX.

ITosio)kuTEIbHBIE U OTPUIATEIbLHbIE YHCIA

[TomoxurenbHble W OTpULIAaTebHBIE YucHa. l[lenmple uyucima. Moaynp 4yucia,
reoMeTpruYeCcKas HHTEpIIpeTaIys MOayIs yncia. M3o0pakeHne dyuces Ha KOOpAMHATHOM
npsiMmoid. Uucnosbie npomexxyTku. CpaBHeHHe yucen. ApudMeTHuecKue ACHCTBUS C
MOJ0XKUTEJIBHBIMU U OTPUIATEIIbHBIMHU YUCIIAMU.

14



[IpsmoyronbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHarel TOYKH — Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHue Touek W (GuUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHBIE BbIpaKEHUA

[Ipumenenue OyKB aJis 3alMCH MAaTeMAaTUYECKUX BBIPAXKCHUH WM MPEIIIOKESHHM.
CpolictBa apupMeTUyecKUX JeHUCTBUN. DByKkBeHHbIE BBIPAKEHHUS U YHCIIOBbIE
IIOICTAHOBKH. bDyKBEHHBIE pPaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, (GopMynbl NEpUMETpa M IUIOUIAAM NPSIMOYTOJbHUKA, KBajapara, oObEMa
napajuleJenunesa u Kyoa.

Pemienue TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3adau apudMEeTHUYECKHM crocoboM. PeleHue mormueckux
3aa4. Permenue 3amau mepebopoM BCeX BO3ZMOXKHBIX BAPUAHTOB.

Pemienue 3agad, coaepkaniux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIUYUHBI: CKOPOCTD,
BpEMSI, PACCTOSIHUE, 1IeHA, KOJTUYECTBO, CTOUMOCTh, IIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM
pabotbl. EquHUIIBI M3MEpEeHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs13b MEXY €IMHUALIAMY U3MEPEHUS KAXKJI0W BEJIMUMHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOLIEHHWEM, IPONOPLIMOHAIBHOCTBIO BEJIUYMH,
IPOLIEHTAMU; PEIIEHNEe OCHOBHBIX 3aa4 Ha APOOU U MPOIICHTHI.

Ounenka u MNOpUKUAKA, OKpyrieHue pesynbrara. CocTaBieHuE OYKBEHHBIX
BBIPAXEHUU 110 YCIOBUIO 3a/1a4U.

[IpencraBnenne MaHHBIX C TMOMOIIBIO Tabmui, u auarpamMm. CronOuareie
JAarpaMMbl: YTEHUE U IOCTPOCHUE. UTEeHUE KPYTrOBBIX AUarpaMm.

Harnsgnas reomerpust

Harnsaasie mpeacraBieHus o purypax Ha INIOCKOCTH: TOUKA, TIpsMasi, OTPE30K, JIyY,
yIoJ, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anmHoOe pacnonoxeHue IByX IMPSMBIX Ha IUIOCKOCTH, HApajuleibHBIE MPSMBIE,
MEePIIEHAUKYISIPHBIE TIPsAIMbIE. MI3MepeHne pacCTOSHUN: MEXKy ABYMsI TOUKAMU, OT TOUKH
110 TIPSIMOM, JUIMHA MapLIpyTa Ha KBAAPaTHOM CETKE.

N3mepeHne u mocTpoeHue yriioB ¢ TOMOIIBIO TPAHCIIOPTUPA. BUABI TPEYTrOJbHUKOB:
OCTPOYTOJIbHBIN, TPSIMOYTOJIBHBIH, TYIOYTOJIbHBIA, pABHOOEAPEHHBII, PABHOCTOPOHHHUI.
YUeThIpEXYTONbHUK, IPUMEPBI  YETBIPEXYTOJBHUKOB.  lIpsAMOyronpHHK, KBaapar:
HCIIOJIb30BaHUE CBOMCTB CTOPOH, YIVIOB, AuaroHayieil. M300pakeHne reoMeTpudecKux
dburyp Ha HEIMHOBAaHHON OyMare ¢ HMCHOJb30BAaHUEM LUPKYIsS, JTUHEUKHU, YTrOJIbHUKA,
Tpancnoptupa. [locTpoenus Ha kieTdaroit Oymare.

[lepumerp muoroyronbHuka. [lonstre miomaaun (GUrypbl, €IUHUIBI U3MEPEHUS
mwiomanu. [IpubmmxkénHoe uaMepeHue miomaan Quryp, B TOM YHUCJI€ Ha KBaJpaTHOU
cetke. [IpubnmxEnHoe n3MepeHne JJIMHBI OKPY>KHOCTH, TUIOLIAU KpyTa.

CI/IMMeTpI/IHZ OCHTpAJIbHaA, OCCBaA M 3CPKaJlbHasd CHMMCTPHUHU.
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[TocTpoeHre cUMMETPUYHBIX (PUTYD.

Harnsaaele npencTaBieHus 0 IpOCTPAHCTBEHHBIX PUTypax: napaienaenunes, Kyo,
npu3Ma, NupaMujia, KOHyC, HMIUHIp, wap u chepa. M3o0paxeHure npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOI'PaHHUKOB, HWIMHPA U KoHyca. Co3nanue Monenei
MPOCTPAHCTBEHHBIX (pUryp (U3 Oymaru, MpoBOJIOKH, JIACTHIIMHA U APYTUX MaTepHasoB).

[lonsitue 00bEMa, eauHULBI u3MepeHus o00bémMa. OOBEM MNPSIMOYTOJIBHOTO
napajienaenunena, Kyoa.

IMPEJIMETHBIE PE3YJIBTATBI
[IpenmeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPAMMBI y4€OHOTO Kypca K KOHITY O0y4YeHUsI
B 5 kiacce: Unciaa v BLIYHCJICHUSA

[TorumMare ¥ TPABWIBHO YIOTPEOISATh TEPMHUHBI, CBSA3aHHBIC C HATypajIbHBIMH
YHUCJIaMH, OOBIKHOBCHHBIMHU U JCCATUYHBIMU JPOOSIMHU.

CpaBHUBaTh W YIOPSJAOYHMBATh HATypaJIbHBIC YWCiIa, CPABHUBATh B MPOCTEHIIMX
CiIy4asix OOBIKHOBEHHbBIE TPOOH, AECATUUHBIEC TPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YHCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €if
YHUCIIOM M M300pa)xarh HaTypajbHble YHCIA TOYKAMH Ha KOOPAMHATHON (YHCIIOBOW)
IPSAMOM.

Boimonuate apudmeTrndeckue JEWCTBHUS € HaTypaldbHBIMH  YHCIAMHU, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CITydasX.

BbIONHATH POBEPKY, MPUKUKY PE3YIbTaTa BHIYUCICHHM.

OxpymsTh HaTypajJbHBIC YUCIIA.

Pemienue TeKCTOBBIX 3a1a4

Pemare TekcTOBBIE 3amaud  apUPMETHYECKUM CIHOCOOOM M C  IOMOIIBIO
OpPraHNU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemarp 3amaun, comepkamire 3aBUCUMOCTH, CBSI3bIBAIONINE BEJIMYUHBI: CKOPOCTH,
BpEMsI, pacCTOSTHUE, 1IeHa, KOJTHYECTBO, CTOUMOCTb.

Hcrnonb30BaTh KpaTKWe 3alHCH, CXEMBbI, TAOJIHUIIBI, O00O3HAUCHUS MPU PEHICHUH
3amad.

[Tonb30BaThCSI OCHOBHBIMU EAMHUIIAMHU W3MEPEHUS: IIC€HBI, MACChl, PACCTOSHHSI,
BpPEMEHH, CKOPOCTH, BBIPAXKATh OHH €TUHUIIBI BEJTMYUHBI Yepe3 APyTHE.

W3Bnekarb, aHANMM3UPOBaTh, OICHWBATh WH(MOPMAIHMIO, MPEICTABICHHYIO B
Tabnuile, Ha CTOMOYATON aUarpaMme, WHTEPIPETUPOBATH TPEICTABICHHBIC IaHHBIC,
WCITOJTb30BATh JAHHBIC TPU PEIICHUH 3a/1a4.

Harnsignas reomerpust
[Tonp30BaThCA rEOMETPUUECKUMU MOHATUSMU: TOUYKA, NPAMAasi, OTPE30K, JIyd, Yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.
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[TpuBOAUTE IPpUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOIINX (POPMY U3YUEHHBIX
reOMEeTPUYECKUX PUryp.

Hcronp30BaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C YyIJIAMU: BEPIIMHA CTOPOHA, C
MHOIOYTOJIbHUKAMH: YIOJI, BEpILINHA, CTOPOHA, IMArOHalb, ¢ OKPY>KHOCTBIO: pajguyc,
IUaMETp, LEHTP.

N300paxkaTh U3yyeHHbIE T€OMETPUUECKUE PUTYpbl HA HEIMHOBAHHOM U KJIETYaTOM
Oymare ¢ TOMOUIbIO HUPKYJIS U JIMHEUKU.

HaxoauTe 1IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOLIBIO JTUHENKH,
CTPOUTH OTPE3KH 3aJaHHOM JUIMHBL, CTPOUTh OKPYKHOCTb 3aJJaHHOTO PaJnyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIVIOB MPSMOYIOJbHMKA, KBajapara IJs HX
NOCTPOEHUS, BBIYMCIIEHU IIONIAU U IEPUMETPA.

Boruncnars  mepumeTp W IUIOWIAJAL  KBajpara, MPsSMOYrojibHHUKA, (QuUryp,
COCTaBIICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCJE PUTYp, N300paKEHHBIX HA KIIETYATON
Oymare.

ITonb30BaTbC OCHOBHBIMM METPUUECKUMHU €IMHUIAMU W3MEPEHUS JJIVHBI,
IUIOLIAIN; BBIPAXKaTh OJHU €IMHUIIbI BEJIMUYUHBI YEPE3 NpYyTHUE.

PacnioznaBare mapasuienenunen, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO: BEpIINHA,
pebpo TpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUs Mapasiesenuneaa, Kyoa.

Borauciate  00bEM KY6a, mapajuIiCjICIIMIicia 10 3daJdHHBIM HU3MCPCHUAM,
ITOJIB30BATHCA CAMHUIIAMU U3MCPCHUA o0BEMa.

Pemarr HecnoxHBIE 3ala4yd Ha HU3MCPCHUC TICOMCTPHYCCKUX BCIIMUYWH B
IMPAKTUYCCKUX CUTYyallUAX.

[IpenMeTHbIE pe3yabTaThl 0CBOSHUS MPOTPAMMBI YI€OHOTO Kypca K KOHITY 00y4eHUs
B 6 kiacce: Unciia U BbIYUCICHUS

3HaTh W TMOHUMATh TEPMHHBI, CBSI3AHHBIE C pA3JIMYHBIMU BUJAMHU YHCEN U
crioco0aMu HX 3aMKCH, IEPEXOAUTD (€CIIH 3TO BOBMOKHO) OT OHOM (hOPMBI 3aIUCH YHCTIa
K IPYTOU.

CpaBHUBATH U YIIOPSIOUYMUBATH 1EJIbIC YK CIIa, OOBIKHOBEHHBIC U JECATUIHBIC APOOH,
CpPaBHMBATH YHCIIA OJHOIO U PA3HBIX 3HAKOB.

BeImonHATh, coueTasi yCTHbIE U MUChbMEHHBIE TPUEMBI, apuMeTHIECKUE JEHCTBUS
C HaATypajJbHbIMU U UEIBIMU YKCIIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMU IPOOSMH,
MOJIOKUTEIIbHBIMHA M OTPUIIATEIbHBIMU YUCIIAMM.

BbuncnsaTh 3HAYEHHS] YMCIOBBIX BBIPAKECHUMW, BBINOJHATH MPUKHAKY H OLEHKY
pe3ysibTaTa BBIUYMCICHHM, BBIMOJIHSITH MPEOOpa30BaHUsI YHUCIOBBIX BBIPAXKEHUM  Ha
OCHOBE CBOMCTB aprU(PhMETUUECKUX JECHUCTBUH.
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COOTHOCUTPH TOYKY Ha KOOPAMHATHOM IMPSMOU C COOTBETCTBYIOLIMM €M YHMCIOM H
M300pakaTh YKciia TOYKAaMU Ha KOOPIAMHATHON NpSIMON, HAXOAUTh MOJYJb YUCIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHOM CHCTEME KOOPAWHAT C KOOPAMHATAMHU ITOU
TOYKH.

OkpymiaTh LEeJble Yucia U JECATUYHbIE APOOH, HAXOIUTh MPUOJIMKEHUS YHCEIL.
YucsioBbie M OyKBEHHbIC BbIPAKECHUSA

Ilonumary u YHOTpe6J'I$ITB TCPMHUHBI, CBA3AHHLIC C 3aIIMCbIO CTCIICHU YHCJIA,
HaXOIUThb KBaJApaTr H KY6 YyucCiia, BBIYUCIIATH 3HAYCHHUA YHUCIIOBBIX BBIpa)KCHHﬁ,
coacprKaluX CTCIICHU.

ITonb3oBaThCs MNpU3HaKaMH1 ACJIMMOCTHU, PACKIAAbIBATh HATYPAJbHBIC YHMCJIda Ha
IMPOCTBIC MHOKUTCIIN.

ITonb3oBaThCs MaCIIITa6OM, COCTAaBJIATH IIPOIIOPIUHU U OTHOIICHMUA.

Hcnonn3oBath 6YKBI)I JJIsA 0003HAYEHUS YHUCET IIpu 3alliuCu MATCMATHUYCCKHX
BBIpEDKGHPIﬁ, COCTaBJIATH 6yKB€HHBI€ BBIPpAKCHUA U q)OpMy.HBI, HaxXOOUThb 3HA4YCHUA
6YKB€HHI>IX BLIpEDKGHHﬁ, OCYHICCTBIIAA H€O6XO,III/IMI>IG IIoACTaHOBKH U Hp€O6pa3OBaHI/I5[.
HaXO,III/ITI) HEHU3BECTHBINA KOMIIOHEHT PaBCHCTBA.

Pemmienune TeKCTOBBIX 32124

Pemmars MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(METUYECKUM CIIOCOOOM.

Pemarp 3amaum, cBs3aHHBIE C OTHOIIEHHUEM, MPOMOPIHMOHAIBHOCTHIO BEIWYHH,
NPOIEHTAMH, PEIIaTh TPH OCHOBHBIE 33]]a4d HA JPOOU U MPOLICHTHI.

Pemarp 3amauun, comepxalire 3aBUCUMOCTH, CBSI3bIBAIONINE BETUYUHBI: CKOPOCTD,
BpeMsi, PACCTOSHUE, II€Ha, KOJIMYECTBO, CTOUMOCTb, IMPOU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, HCMONB3YS apuUPMETUYECKHE JICUCTBUS, OICHKY, MNPUKUIKY,
MOJIb30BATHCS SAUHUIIAMHU U3MEPEHUS COOTBETCTBYIONINX BEITHYHH.

CocrapnsiTh OyKBEHHBIC BHIPOXKECHHUSI 110 YCIOBUIO 3a7a4H.

W3Bnekars nHOpMAIINIO, TPEICTABICHHYIO B Ta0IUIaX, HA IMHEWHOH, CTOIOYATOM
WJIM KPYTOBOM IMarpamMMax, HHTEPIPETUPOBATh MPEACTABICHHbIE TAHHBIE, UCTIOIB30BaTh
JAaHHBIC TIPU PEIICHUH 3a]1a4.

[IpencraBiasaTh WHQPOPMAIIUIO C TOMOIIBIO TAaOIWI], JUHEWHONM U cToJOYaTOn
JTUarpaMM.

Harnsgnas reomerpust

[IpuBOAUTE MPpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOITUX (POPMY U3YUEHHBIX
TCOMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PaBHBIX W
CHUMMETPUYHBIX QUTYP.
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N300paxkaTh ¢ MOMOILIBIO LUPKYJS, TUHEHKH, TPAHCIIOPTUPA HA HETUHOBAHHOU U
KJeT4aroil Oymare HM3y4Y€HHbIE IJIOCKUE T€OMETpHUYECKHE (PUTYpbl M KOH(PUTYpalUH,
CUMMETPHUYHbIE (PUTYPHI.

[Tonb30BaTbcs TE€OMETPUUYECKUMH MOHSATUAMM: PABEHCTBO (GUTYp, CHUMMETpUS,
HCIIOJb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C CHUMMETPUEH: OCh CHUMMETPHUM, LEHTP
CUMMETPHUH.

Haxonute BeIMUYHHBI YITIOB U3MEPEHUEM C ITIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI, I10JB30BaThCA IPU PELICHUM 3a1ad I'paJyCHOM MEpOH YIVIOB,
pacro3HaBaTh Ha YepTEkKaxX OCTPLIN, MPSIMOU, pa3BEPHYTHIN U TYIION YIVIBL.

Bpluucnate  aMHY  JIOMaHOM, NEPUMETP MHOTOYIOJBHMKA, II0JIb30BaThCS
CIUHULIAMHA HU3MEPEHUS JUIMHBI, BbIPaXKaTh OJHU €IAUHULIBI M3MEPEHHUs JJIMHBI 4epe3
IpyTHe.

Haxonutb, uCHonb3ys 4YepTEXHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYyMS
TOYKaMH, OT TOUKH 10 MIPSMOM, JUIMHY IIyTHU HA KBAJAPATHOU CETKE.

Boruncnars miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIb30BATh
pazOueHne Ha NpPSAMOYTOJIBHUKHM, Ha paBHble (QUIYpHl, JOCTpauBaHUE 10
IPSIMOYIOJIbHUKA, II0Jb30BaTbCs OCHOBHBIMM CIMHMIAMU H3MEPEHUS ILIOIIAMM,
BBIPAKATH OHU €AUHULIBI U3MEPEHU IUIOIIAH Yepe3 APYTHE.

Pacno3naBarb Ha MomemssX M HU300paKEHUSX NUPAMUIY, KOHYC, LMIUHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILKHA, peOpo, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxaTh Ha KileTyaTo Oymare mpsiMOyTOJIbHBIN MapauIeIeUIIe]I.

Bbruncnsate 00bEM  IpSMOYTONBHOTO Mapaulesenunena, Ky0a, I0Jb30BaThCs
OCHOBHBIMM €JUHUIIAMU U3MEPEHUS 00bEMA;

Pemare HeCnOXKHBIE 3a1ayd HA HAXOXKIACHUE TI€OMETPUUYECKUX BEIMYMH B
IIPAKTUYECKUX CUTYaALUAX.
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TEMATHUYECKOE IIVTAHUPOBAHUE

5 KUIACC
HanMeroBanue pasiena KoludecTso OCHOBHOE OcCHOBHBIE BUJIbI ACSITEIBHOCTH 00YyYAIOIIMXCS
(Temsl) Kypca JacoB colepKaHue
Harypanbnble yncna. 43
JTeHCTBHS ¢ HATYPATBHBIME JlecsTuunas Yurarh, 3aNMCHIBATH, CPABHUBATH HATYypaJIbHbIC YHCTIA;

YUCIIaMHA CHCTEMa CUHCIICHUS.
Psin HaTypanbHBIX
Yucell.
HarypanbHsblii psi.
Yuco 0.
Harypanbnbie uncia
Ha KOOPAUHATHOM
MIPSMOM.
CpaBHeHnue,
OKpYIJICHUE
HaTypaabHbIX
YHCeI.
Apudmetnyeckue
JICUCTBUS C
HaTypajabHBIMU
yucimamu. CBolcTBa
HYJIS TIPH CII0KEHUH
1 YMHOXEHUH,

Nnpeaiararb U 00CyKaaTh CIOCO0bI YIIOPSIOYMBAHUS YUCEIL.
HN300paxaTh KOOPAMHATHYIO IPSMYIO, 0TMEYATh YKCIIa
TOYKaMH Ha KOOPJIMHATHOM MPSAMOU, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBathb cBOiicTBAa HaTypaJibHOTO psfa, yucen O u 1 mpu
CJIOKEHUU U YMHOKEHHUH.

Hcnonb30BaTh NPaBMWIIO OKPYITIEHUS HATYPaIbHBIX YUCEIL.
BoinonHsaTh apudpmMernyeckue 1eiiCTBUA C HaTypajJbHbIMU
YHUCJIaMU, BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUN CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIE CTEIEHU, YUTATh
CTENEHU, MCNOJIb30BATh TEPMHUHOJIOTHIO (OCHOBAaHUE,
MOKa3aTelib), BBIMUCIATH 3HA4YeHHs CTereHell. BhIMoJIHATH
NPUKHAKY M OLEHKY 3HAYCHUI YUCIIOBBIX BBIPAKECHUM,
Npeaiaratb U NPpUMEHSTh NPUEMBI IPOBEPKHU
BBIYKCJICHUM.
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CBOICTBA €IUHUIBI
P YMHOXKEHUH.

HUcnonb3oBarh npu BBIYMCICHMAX IEPEMECTUTEIBHOE H
COYETaTebHOE  CBOMCTBA  CIIOKEHUS U YMHOXKCHHS,
pacnpenenuTesIbHOe CBOMCTBO YMHOKEHUS; (POPMYJINPOBATH
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IIepemecTurenbHOE
1 COYETATECIbHOE
CBOMCTBA CJIOKCHMS
U YMHO>KEHUSI,
pacnpeneuTeNbHOe
CBOMCTBO
YMHOXEHUS.
Jlenurenu u
KpaTHbIC YHCIIA,
pa3yioKeHHEe Yncia
Ha MHOXXUTEJIH.
Jlenenue ¢
octatkoM. [IpocTtsie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JIEIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHnn ¢
HaTypajbHbIM
IIOKAa3aTeJIEM.
YuciaoBbie
BBIPAKEHHUS;
MOPSAJOK JIEUCTBHIM.
Penrenre TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIEeCKHe

U IPUMEHSATH NPaBuJIa IpeoOpa3oBaHUs YHCIOBBIX
BBIPAKEHUN HA OCHOBE CBOMCTB apU(PMETHUECKUX IEUCTBUIA.
HccaexoBath 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATH M
000CHOBBIBATH I'MIIOTE3bI, GOPMYJIHPOBATH 0000 LICHHS H
BBIBO/bI 10 pe3ybTaTaM MPOBEAEHHOTO UCCIIEN0OBAHMS.
@opMyIMpPOBAThH ONpeaeIeHUs JETUTENS U KPaTHOTO,
HA3BIBAThH JICJIUTENIN U KPATHBIC YMCIIA; PACIIO3HABATH
IIPOCTBIE U COCTaBHbIE YUCa; GOpMYJIHPOBATH U
NMPUMEHATH NPU3HAKHM JICTMMOCTH Ha 2, 3, 5,9, 10;
NPUMEHATH AJITOPUTM PA3JI0KEHUS YHCIIa HA IPOCTHIE
MHOXKUTEJIN; HAXOAUTh OCTAaTKU OT ACJICHUSA U HEIIOIHOE
4acTHOE.

Pacno3HaBarb UCTUHHBIC U JIO)KHBIE BBICKA3bIBAHUA O
HaTypaJIbHBIX YHCJIAX, IPUBOAUTH NPUMeEPHI U
KOHTPIIPUMEDPBI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAaHUM O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTrpyupoBarb MareMaTu4ecKue NpeaIoKeHus ¢
IIOMOILBIO CBA30K «W», «HAIIA», «ECIH. .., TO...». Pemarp
TEKCTOBBIE 3a7a4l apu(PMETHUECKUM CII0COO0M,
HCII0JIB30BATH 3aBUCUMOCTH MEX]ly BEJIMYNHAMHU (CKOPOCTB,
BpPEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb U JIp.):
aHAJIM3MPOBATH U OCMBICJIMBATHL TEKCT 3a]1a4H,
nepeopMyJIMPOBATH YCIOBHUE, U3BJIEKATH HEOOXOIUMbIE
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JAHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEXIY BEIIMYNHAMM,
CTPOMTH JIOTUYECKYIO LEMOUKY PACCYKACHUM.
MonenupoBarthb X011 pelIEHHs 33]a4M C IIOMOIIBIO PUCYHKA,
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JICUCTBHUS, Ha
JIBUOKCHHUE U

NOKYIIKH

CXEMBI, TaOJIMIIBI.

IIpuBOAUTH, pa30upaTh, OLIEHUBATHL PA3JIMYHbBIC PEIICHUS,
3aMKCH PEIICHU TEKCTOBBIX 3a7au.

Kputuyecku oneHUBATh MOJYUYCHHBIN pe3yNbTar,
OCYIIECTBJISITh CAMOKOHTPOJIb, IIPOBEPSISI OTBET Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OITUOKH.

Pemarsp 3371241 ¢ MOMOIIBIO ITepedopa BCEX BO3MOXKHBIX
BapUAHTOB.

3HAKOMHTBCS ¢ MCTOPHUeEl pa3BUTHS ApUDMETUKU
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Harnsnnas reomerpus.

JIMHMM HA TJIOCKOCTH

12

Touka, npsmas,
OTpE30K, JTyY.
Jlomanas.
N3mepenue ninvHbl
OTpe3Ka,
METpUYECKHUE
€AMHULIBI U3MEPEHUS
JUTAHBL.
OKpY>KHOCTB U KPYT.
[IpaxTrueckas
pabora
«IlocTpoeHnue

y30pa U3
OKPYKHOCTEI».
Yromn. [Ipsimoi,
OCTpBIM, TYIIOW U
Pa3BEPHYTHIN YIIIBI.

H3mepenue yrios.

Pacno3naBarb Ha yepTekax, pUCyHKaX, ONUCHIBATD,
UCIIONIb3Ysl TEPMHUHOJIOTHIO, U M300PakKaTh C IIOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yTOJI, IOMaHy10, OKPY’KHOCTb.

Pacno3HaBarb, NPpUBOAUTH NPUMeEPbI OOBEKTOB PEATTbHOTO
MUpa, UMeroIUX GOpMy M3yUYEHHBIX (UTYP, OLEHUBATH WX
JIMHEWHBIE Pa3MEpBHI.

Hcnonb30BaTh TUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI
JUJIs1 TIOCTPOEHUS M UBMEPEHUSI: M3MEPHATH JIJIMHY OTpE3Ka,
BEJIMUMHY YTJIa; CTPOMTH OTPE30K 3aJaHHOM JUTMHBI, YTOJ,
3aIaHHOM BEJIMYMHBL, OTKJIAABIBATDH [IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO pajunyca.
H300paxkaTs KOHGUTYpALIUK TEOMETPUIECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEHN, MX YACTEW HA HEJIMHOBAHHOM U
KJIeT4aroil Oymare; nmpeajiaratb, ONUCHLIBATH U 00CYK1aTh
CIoCco0bl, AJITOPUTMBI TOCTPOECHUS.

Pacno3naBarb U n300pakarb Ha HEJIMHOBAHHOU U
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[IpaxkTrnueckas
pabora
«ITocTpoenue

YITIOB»

KJeT4aroil Oymare mnpsMOM, OCTpbIH, TYHOH, pa3BEPHYTHIN
YIVIbl; CPABHUBATH YIUIBL.

BbI4uCaAATH JJIMHBI OTPE3KOB, IOMAHBIX.

IHoHumaThs ¥ HCIO/IB30BATH NP PELICHUH 32124
3aBMCHMOCTH MEXY €AUHULIAMH METPUYECKON CUCTEMBI
Mep; 3HAKOMHUTbCS C HEMETPUUYECKUMU CUCTEMaMU Mep;
BBIPAKATH [JIMHY B Pa3JUYHbIX EIUHULIAX U3MEPEHUS.
HccaenoBarb Gpurypsl 1 KOHGUTypaLlUU, UCTIONb3YS

1 pOBBIE PECYPCHI

OOBIKHOBEHHBIE IPOOH

48

HpoOs. [IpaBuiibHBIC
Y HETIPABUIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JpoOH.
CpaBHenue apo0et.
Cnoxenue u
BBIUUTAHHE
OOBIKHOBEHHBIX
npobeii. CmeniaHHas
Ipo0b. YMHOKEHUE U
JeJICHUE
OOBIKHOBEHHBIX
npooeit;
B3aMMHOOOpATHBIE
npobu. Pemrenme
TEKCTOBBIX 3a]1a4,

MoneanpoBarh B rpaduueckoi, mpeaMeTHOl Gpopme, C
IIOMOILBI0 KOMIIBIOTEpA MTOHATHS U CBOMCTBA, CB3AHHBIC
C OOBIKHOBEHHOU JPOOBIO.

YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaiararb, OOOCHOBBIBATL M  O00CY:KIAaThb CIOCOOBI
YIOPSITIOYMBAHUS IPOOCH.

N306paxaTh OOBIKHOBEHHBIC IPOOYM TOUKAMH Ha
KOOPJIAWHATHOM MPSIMON; MCIOJIb30BAaTh KOOPIUHATHYIO
TPSIMYIO JIJII CPAaBHEHUS JIPOOEH.

D®opmMyIMpPOBaTh, 32NN CHIBATH ¢ NOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JPOOH; HCMOJAb30BATH OCHOBHOE
CBOMCTBO JpOOU JJII COKpAIIeHUs APOOEH 1 MpUBEIACHUS
JIpoOU K HOBOMY 3HAMEHATEIIIO.

IIpencTaBasiTh CMEIIaHHYIO IPOOb B BHJIC HEMIPABUIHLHOM

Y BBIJICJIATH LEIYI0 YacTh YUCJa U3 HENPAaBUILHOU ApOOH.
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coliepxKalux apoou.
OcHOBHBIE

BeimonnaTe apudpMeTnyeckue JeHCTBUA C
OOBIKHOBEHHBIMU APOOSIMU; MPUMEHSATH CBOMCTBA
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3a/1a4u Ha ApoOu.
[Ipumenenue OykB
JUISL 3aIUCH
MaTEMaTUYECKUX
BBIPAKCHUN U
IIPETI0KEHU N

apupMeTHUeCKUX NEeUCTBUH JJIsl pallMOHATN3AINH
BBIYKCJICHUM.

BbINoOHAT, NPUKUIAKY M OLEHKY pEe3yJbTaTa BbIUHUCICHU;
NpeaIararb U NPUMEHATh NPUEMBI IPOBEPKH BHIUYMCICHUM.
IIpoBoauThL HccaeT0BaAHMSI CBOMCTB ApoOei, omupasich Ha
YHUCJIOBBIC DJKCIHEPUMEHTHl (B TOM 4YHCIE€ C TIOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBarb UCTUHHBIC U JIO)KHBIEC BBICKA3bIBAHUS O
JIpo0sX, MPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAHUM.

Pemath TEeKCTOBBIE 3a/1a4H, COlepkKaIIne TPOOHBIEC TaHHbIE, U
3a/1a4M Ha HAXO0XJIECHHUE YaCTH LIEJIOro U LEOoro 0 €ro 4acTu;
BBISIBJISITh UX CXOACTBA U Pa3In4usl.

MoaesiupoBarhb X0 PELICHHS 3a1a4X C IOMOILBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoAUTH, pa3duparThb, OLEHMBATH PA3JINYHbIC PEUICHUS,
3allMCH PEUICHUN TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATH [TOJYYEHHBIN PE3YJIbTaT,
OCYILIECTBIIATH CAMOKOHTPOJIb, ITPOBEPSISI OTBET HA
COOTBETCTBUE YCIOBUIO, HAXOAUTH OIITUOKH.

3HAKOMUTBLCS ¢ UCTOPHUEi pa3BUTHS ApU(DMETHKU
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Harnsannas reomerpus.
MHOTOyTrOJIbHUKHU

10

MHOroyrojbHUKH.
YeThIpEXYTrOJIbHUK,
IIPSIMOYTOJIbHHUK,
KBaJpar.
[IpakTnyeckas

OnuceiBaTh, HCMO/Ib3YS TEPMUHOJIOTHIO, H300PAXKAThL C
MIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATh U3 OyMaru MHOTOYTOJbHUKH.

IIpuBonuTH NpUMeEPBI 0OBEKTOB PEATHLHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, KBaJIpara,
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pabota
«ITocTpoenue
IPSIMOYTOJIbHUKA
C 3aIaHHBIMHU
CTOpOHAaMH Ha
HEJIMHOBAHHOU
Oymarey.
TpeyroabHUK.
IInomane u
nepuMeTp
IPSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB,
€IMHULBI
U3MEPEHHUS

IO AN,
[TepumeTtp
MHOI'OYT'OJIbHUKA

TPEYTOJIbHUKA, OEHUBATh UX JINHEHBIE pa3MeEpHI.
Bopr4ucasTh: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHHKA; IJIOIIAb IPSIMOYTOJIbHUKA, KBaIpaTa.
MN300paxarTs 0CTPOYTrOJIbHBIE, TPIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAHHOMU U KJIeT4aTol Oymare KBajpar u
NPSAMOYTOJIBHUK C 3aIaHHBIMH JUIMHAMU CTOPOH.
HccaenoBarb cBOMCTBA IPSMOYTOJIBHUKA, KBAAPATa IIyTEM
IKCIIEPUMEHTA, HAOTIONECHUSI, U3MEPEHMUSI, MOJIETTUPOBAHNS;
CPaBHUBATH CBOMCTBA KBaJApara U MPSMOYTOJIbHUKA.
KoncTpyupoBars MaTreMaTu4ecKHe NMPeaJIOKeHUs C
IIOMOILBIO CBSA30K «HEKOTOPBI», «It000i». PacnosnaBath
VICTUHHBIE U JIOKHBIE BBICKa3bIBaHUS O MHOTOYTOJIbHUKAX,
NPUBOAUTH IPUMePbl U KOHTPIPUMEDHI.

HccaenoBarb 3aBHCHUMOCTD IIONIAIN KBajipaTa OT JUIMHBI €T0

CTOPOHBI.

HUcnoab30BaTh CBOMCTBA KBAAPATHOM CETKU I IOCTPOCHHUS

¢buryp; pa3douBaTh NPSIMOYTOILHUK Ha KBAAPATHI,
TPEYTOIBHUKH;, COCTABJIATH (DUTYPHI U3 KBAAPATOB U
MPSIMOYTOJIBHUKOB M HAXOJIUTh UX TUIOMIA/Ib, pa30UBaTh
Gburypsl Ha IPSIMOYTOJIBHUKHU U KBaJIpaThl U HAXOTUTh UX
IJIOIIAb.

Bripaxars BeTMUHMHY IUIOMIAAN B PA3JIMYHBIX CIUHULIAX
MU3MEPEHHS] METPUYECKOM CHCTEMBI MEpP, NMOHUMATh H
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HCIIOJAb30BAaTh 3aBHCUMOCTH MCXKIAY MCTPHYCCKUMU
CAMHUIAMH U3MCPCHUS TIJIOIAHN.
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3HAKOMHUTBLCSI ¢ NpPUMeEpPAaMH TPUMEHEHHsl TUIOIMAIU U
nepuMeTpa B MPaKTUUYECKUX cuTyanusx. Pemars 3agaun u3
peabHOM KU3HH, MPeAIaraTb M 00CY:KIaTh Pa3jinyHble
CIOCO0bI PEIICHUS 3a7a4
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JlecsiTuunbie Tpodu

38

JlecaTryHas 3anuch
Tpo0eH.

CpaBHenue
JECSITUIHBIX
npoOei. [lelicTBus
C JCCATHYHBIMH
JIpOOSMHU.
Oxkpyriienue
JECITUIHBIX
Tpo0ei.

Pelienne TEKCTOBBIX
3a/1a4, COoNlepIKaITUX
npobu. OCHOBHBIC
3a/1aud Ha Jpoou

IIpeacraBasTh AECATUYHYIO IPpOOH B BUJI€ OOBIKHOBEHHOM,
YUTATh U 3aNHMCBHIBATH, CPABHUBATH JICCATUYHBIC JTPOOU,
nperiaratb, O0OOCHOBBIBATHL M 00CYXKAAaTh CIOCOOBI
YIOPSIIOYMBAHUS IECATUYHBIX IPOOECH.

N306paxkaTh necATUYHBIC IPOOU TOUYKAMH Ha KOOPJAMHATHOU
IIPSIMOM.

BhISIBASITH CXOACTBA M PA3JIHYUSA MTPABWI apUPMETUUECKUX
JICUCTBUM C HATypaJbHbIMM YHUCIAMU W JECATUYHBIMU
IpoOsSMH, OOBSICHITH HUX.

BoinonHaThs apudmeTnyeckue 1eUCTBUS C IECATUIYHBIMU
Ipo0sSIMU; BBINMOJHATH NPUKUAKY M OLIEHKY pe3yibrara
BBIYMCIICHUM.

IIpumeHsITH cBOMCTBA apu(DMETUIECKUX TCHUCTBUN ISt
palroHaNN3aluy BBIYUCICHUN.

IIpuMeHSITH NPABUJIO OKPYIJIEHHUS ICCATUYHBIX TPOOCH.
IIpoBoauTHL MCCIET0BAHUA CBONCTB JIECATUYHBIX IPOOEH,
ONMUPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C
MOMOIIIbI0 KOMIIBIOTEPA), BBIABUIaTh TMIIOTE3bI U
MPUBOJAUTH UX 0OOCHOBAHMSI.

Pacno3HaBarb NCTUHHBIC U JIOKHBIC BBICKA3BIBAHUS O
Ipo0sX, MPUBOAUTH MPUMeEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMSA U OTPUIIAHUS BHICKA3bIBAHUIA.
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Pematb TEKCTOBBIE 3a/1a4M, COlepKAIINE TPOOHBIE TaHHbIE, U
Ha HaXO0XJAEHUE YaCTH LEJIO0r0 U LIEJNOT0 MO €ro 4YacTu;
BBIIBJIAITH MX CXOACTBA M Pa3In4usl.

MonenupoBarh X0 PEIICHUS 3a/1a4d C IMOMOIIBIO PUCYHKa,
cxembl, Tabmuupl. IlpuBoAMTH, pa3dUpaTh, OLEHUBATH
pazNuyHble PEIICHMs], 3aIUCU PEIICHUNH TEeKCTOBBIX 3ajad.
OnepupoBaTh IpOOHBIMHU YHUCIAMU B PEAJIbHBIX )KM3HEHHBIX
CUTYaIUsX.

Kputnyecku oueHUBaTH MOJYYCHHBIA PE3YIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, ITPOBEPSSI OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLIUOKH.

3HAKOMUTBCS ¢ HCTOpPHeil Pa3BUTHUS apu(PMETUKU

Harnsiiaast reometpust.
Tena u purypsi
B TIPOCTPAHCTBE

MHOTOrpaHHUKH.
N3obpaxenue
MHOTOTPaHHUKOB.
Mopenn
IPOCTPAHCTBEHHBIX
TeJ.
[IpssMOyTONIBHBIN
napaJsuiesienunesn,
ky0. Pa3BépTku kyba
U napa’juiesienuneaa.
[IpakTnueckas
pabora «Pa3BépTka
ky0a». O0béM KyOa,

Pacno3HaBarh Ha YepTeKax, pUCYHKAX, B OKPY:KaoueM
MHpe TIPSIMOYTOJIBHBIN Tapajuiesenunes, Kyo,
MHOTOIrPaHHUKH, OMIUCHIBATD, HCIOJIb3y TEPMHHOJIOTHIO,
OLICHUBATD JINHEITHBIE pa3MEPHI.

I[IpuBonuTH NpUMeEPBI 0OBEKTOB PEaTHLHOTO MUPA, UMEIOIINUX
dbopMy MHOTOTpaHHHUKA, IPSIMOYTOJIBHOTO TapaJlIeIICTIHITE A,
KyOa.

H3o00pakaTs Ky0 Ha Kinetyatoii Oymare. UccienoBars
cBolicTBa Ky0a, MPSIMOYTOJILHOTO MapaslieNenunea,
MHOTOIPaHHUKOB, UCIIONB3Ys Monienu. Pacmo3HaBaTh u
n300paxaTh pa3BEPTKU Kyda U Mmapajuiesenumnesa.
MonenupoBarhb Ky0 U napajuiefenurne U3 Oymaru u
MIPOYHNX MATEPUATIOB, 00BSICHATH CIIOCO0 MOJACITUPOBAHUS.
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IPSIMOYTOJIHOTO
napajuiesenumnena

HaXOIll/ITb HN3MCPCHUA, BBIMUCIATD IJIOIIa/lb ITIOBECPXHOCTH,

00BEM KyOa, MPSMOYTOJIBLHOTO Mapaliieienunesa;
HCCJIeI0BATh 3aBUCMMOCTBL 00hEMa KyOa OT JUTMHEI €T0

pebpa, BBIABUIaTh U 000CHOBBLIBATH rumoTte3y. Hadaonars

U MPOBOJAUTH AHAJOTMM MEXIy MOHIATUAMM TUIOIIAIN U
00bEMa, mepuMeTpa U TUIOUIaJAN MOBEPXHOCTH.
Pacno3HaBaTb NCTHUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
MHOTOIrpaHHUKAX, MPUBOAUTH PUMEPbI U KOHTPIIPUMEDBIL,
CTPOMTH BbICKA3BIBAHMS U OTPUIIAHUS BbICKA3bIBAHUIA.
Pemarp 3a1aum u3 peanbHON KU3HU

[ToBTOpeHMEe U 06001TICHNE

10

[ToBTOpEeHME
OCHOBHBIX ITOHATHI

1 METOJ0B Kypca

5 ki1acca, 0000IIEHHE
3HaHUMN

BpluucasTh  3HAYEHUsS ~ BBIPAXKEHUW,  COAEPKAIIMX
HaTypaJibHbIE YKCIia, OOBIKHOBEHHBIE U JIECSITUUHBIE IpOOH,
BBITIOTHATH MTPeoOpa30BaHUs YHCEIL.

Boi0uparts ¢cnnocod cpaBHEHUS YKUCEN, BHIYUCICHUH,
NPUMEHSATH CBOICTBA apU(PMETUUCCKUX JACHCTBUMA

JUISl pallMOHAIN3AIMU BEIYHCICHUH.

OcymecTBasITh CAMOKOHTPOJIb BBITIOJHSAEMBIX JICHCTBUMN U
CaMONPOBEPKY PE3YyJIbTaTa BHIUYNCICHUM.

Pemiarp 3agauMm W3 pEaJbHOM KU3HU, NPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 3a4a4 U3 IPYTrUX
y4eOHBIX TPEIMETOB.

Pemars 3aiauum pasHbIMHM CHOCO0AMHM, CPABHHBATH
CIoCo0bI pEIICHUS 3a71a4, BLIOUPATh PALIMOHAIbLHBIH
crnocoo
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OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

6 KJIACC

HaumenoBanue paznena

(Tembl) Kypca

KomuuectBO
4acoB

OCHOBHOE

COACPIKAHUC

OcCHOBHEIC BUABI ACATCIIPHOCTHU 06yqa10m1/1xcsl
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HarypanbHble yncia

30

Apudpmernyeckue
JNEUCTBUSA C
MHOTO3HAYHBIMH
HaTypajabHBIMU
yuciaamu. YucioBbie
BBIPAXEHUS,
MOPAIOK JIEMCTBUU,
UCIIOJIb30BaHUE
cko6ok. OKkpyriieHHE
HaTypaJbHBIX YHUCET.
Jlenurenu u KpaTHble
YKcIia; HauOOJIbIITU T
OO NEeIUTENh U
HauMeHblee olIee
KpaTHOE.
JenmMocTh CyMMBbI
Y TIPOU3BEICHHUSI.
Jlenenue c
OCTAaTKOM.

Pewienue TekcToBBIX
3a7a4

BbInosHATH apupMeTHyeckne 1eiicTBUS C MHOTO3HAYHBIMU
HaTypaJbHBIMU YUCIIAMU, HAXOAUTDH 3HAYEHUSI YUCIOBBIX
BBIPAKEHUHN CO CKOOKaMU U 0e3 CKOOOK; BHIYUCIATH 3HAYEHUS
BBIPAKEHUH, COJEPIKALUX CTETICHH.

BbINOJHATH NPUKUIKY M OLEHKY 3HAYEHUIN YUCITOBBIX
BBIPKEHUH, NPUMEHSITh NPUEMBI IPOBEPKH PE3yNbTaTa.
Hcnonb30BaTh NPH BHIYUCIEHHAX TIEPEMECTUTENBHOE U
COYETaTeIbHOE CBOIMCTBA CIIOKEHUS U YMHOKEHUS,
pacrnpeieTuTeIbHOE CBOMCTBO YMHOXKEHHSI OTHOCUTEIIHBHO
CJIO)KeHHU S, CBOMCTBA apU(PMETUUECKUX ACHCTBUM.
HccnenoBarh 4uCI0BBIE 3aKOHOMEPHOCTH, IIPOBOAUTH
YKCJIOBBIE SKCIIEPUMEHTHI, BBIABUIaTh H 000CHOBBIBATH
TUIOTE3bI.

@opMyJMPOBATh OIpeNeJeHUs] JCINUTENs U KpaTHOIo,
HAWOOJIBIIETO OOIIET0 IEIUTENI W HAUMEHBIIETO OOIIEro
KpaTHOr o, MPOCTOI0 U COCTABHOI'O YHMCEI; UCIOIb30BaTh ITH
IOHSTHS IIPU PELICHUU 3aad.

IIpuMeHATH aArOPUTMBbI BHIYUCICHUS HAanOOIbIIEro o0LIero
JeJIUTENsT U HAMMEHbBILIEro OOIIero KpaTHOrO JABYX YHCET,
AJTOPUTM Pa3JI0KEHUS YKCIIa HA TPOCTHIE MHOKUTENH.

HccaenoBarh ycioBus 1eIMMOCTH Ha 4 1 6.
HUccaenoBarp, 00cyxkaarb, popMyaupoBaTs U
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000CHOBBIBATH BBIBO/I O YETHOCTU CYMMBI, IPOU3BEICHUS:
JIBYX YETHBIX YUCEJI, AIBYX HEYETHBIX YUCIIE, YETHOTO U

HEYETHOIO YHCE.

HccaenoBarb ¢CBOMCTBA ACIUMOCTH CYMMBI U IIPOU3BEICHUS
quCe.

IIpuBOAUTH MPUMEPHI YUCEN C 3aJaHHBIMU CBOMCTBAMH,
PACIO3HABATh BEePHbIe M HEBEPHbIE YTBEPKICHUS O
CBOMCTBAaxX 4KCEN, OMPOBEPraTb HEBEPHbBIC YTBEPKACHUS C
MOMOILIbI0 KOHTPIPUMEPOB.

KoncTpynpoBare MaTeMaTH4ecKHe NPeEIT0KeHUS C
IIOMOILBIO CBA30K «U», «HAIIN», «ECIH..., TO...». Pemarb
TEKCTOBBIC 3a/1a4M, BKJIFOUAOIIHUE MOHATHUS JEIUMOCTH,
apu(MeTHYeCKUM CIocoOOM, HCIIONIb30BaTh Iepedop
BCEX BO3MOXKHBIX BAPUAHTOB.

MonenupoBarh X0 pelIeHUs 3a1a4M C IIOMOILIBIO PUCYHKA,

CXEMBI, TaOJIUIIBI.
IIpuBOAUTH, pa3doupaTh, OLIEHUBATH PA3JIMYHBIC PEIICHUS,
3aIMCH PEIICHUH TEKCTOBBIX 3a]1ad.

Kpurnuecku oneHMBATh NOJYYEHHBIN PE3yJabTaT, HAXOAUTh
OIIMOKH, OCYIECTBISITh CAMOKOHTPOJIb, MPOBEPSISl OTBET Ha
COOTBETCTBUE YCIOBHIO
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Harnsannas reomerpus.
[IpsiMbIe HA IUIOCKOCTH

[IepniennuKynspHbie
MpsIMBIE.
[TapannenbHbIE
MpsIMBIE.
Paccrosaue mexny

Pacno3HaBarb Ha yeprekax, PUCYHKax Cillydyad B3aUMHOIO

PacCIIOJIOKCHUA IBYX IIPAMBIX.

MN300paxars ¢ MIOMOILIBIO YePTEKHBIX HHCTPYMEHTOB HA
HEJIMHOBAaHHOM M KJIETYaToOM Oymare JBe IepeceKaromuecs
NpsIMbIE, JBE MapajulesIbHbIC NPSAMbIE, CTPOUTH MPSAMYIO,

JIByMsI TOYKaMH, OT
TOUYKH 110 IIPSMOM,
JUIMHA Mapuipyra Ha
KBaJpPaTHOMN CETKe

NEPNEHAUKYISIPHYIO JaHHOM.
I[puBoauTH npuMepsbl HapajuIeIbHOCTH
NEPHEHAUKYISIPHOCTH MPSIMBIX B TPOCTPAHCTBE.

Pacno3naBarb B MHOTOYrOJIbHUKAX MEPIEHIUKYISIPHBIC U
napaJsuiesibHble cTOpOHbl. M300paskaTh MHOTOYTOJIBHUKHU C
napajulesIbHbIMU, EPIEHANKYISIPHBIMUA CTOPOHAMM.
HaxoauTs paccrostHue MEXy ABYMs TOUKAMH, OT TOUKU
JIO PSIMOM, JJTMHY ITyTH Ha KBAIPaTHOW CETKE, B TOM YHUCIIC
UCTIONB3YS ITU(POBBIE PECYPChI
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Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO Jpo0H,
COKpaleHue apo0ei.
CpaBHenue u
yYIOPSIIOYMBAHUE
Tpo0ei.
JlecaTuuHbIe
Ipodu u
MeTpuyecKas
cucreMa mep.
Apudmetnyeckue
JIEHUCTBUA C
OOBIKHOBEHHBIMU
U JICCTUYHBIMU
TpoOsSMHU.
OTHoIIEHKE.
JleneHue B JTaHHOM

CpaBHMBATh U YNOPAJA0YMBATH JIpoOH, BHIOMPATH CIOCOO
CpaBHEHHUSI APOOEii.

IIpencraBasTh 1ecITUYHbBIE APOOU B BUAE OOBIKHOBEHHBIX
Ipo0eil 1 OOBIKHOBEHHBIE B BUJIE JIECSITUUHBIX, MCIIOJIb30BaTh
IKBHMBAJIEHTHBbIE NMPeICTABJIEHUS JPOOHBIX YHCEI ITPH UX
CPaBHEHHUH, IIPU BbIUKCICHUSIX. MCIOIBb30BATH 1€CATUYHBIC
Ipobu pu npeoOpa3oBaHUU BETUYUH B METPUUECKON CUCTEME
Mep.

BoInoHATE apupMeTnyecKue J1eCTBUA C
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMU. BBIYMCAATD
3HAYEHUS BBIPAXKEHUH, COAepKAIINX OOBIKHOBEHHbBIE U
JeCATUYHBIEC TPOOH, BBITIOIHATE ITpeoOpa3zoBaHus Apooeil,
BBIOMPATH CIIOCO0, MPUMEHATH CBOMCTBA

apuMETHICCKUX NEHCTBHUH sl palliOHATH3AINH
BBIYMCIICHUMU.

CocTaBiasiTh OTHOILICHHUS U IIponopuv, HaAXO0AUThb OTHOLICHHUC
BCIIMYHKH, JCIUTDb BCIINYNHY B JAHHOM
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OTHOILICHUH.
Macmira0,
MPOTIOPLIUSL.
[Tonstue

MPOLCHTA.
Brruucnenue
MpOLEHTA OT
BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOIICHTY.

Pelienue TeKCTOBBIX
3a/1a4, COAEpKaLIUX
pOOU ¥ TPOIEHTHI.
[IpakTrueckas
pabora «OTHoOIIEHNE
JUIMHBI OKPYKHOCTH
K €€ JuaMeTpy»

OTHOIIICHHUH.
HaXOIlI/ITb IKCIIEPUMEHTAIbHBIM HyTéM OTHOILICHUC OJIHWHBI

OKPY’KHOCTH K €€ Tuamerpy.

NutepnpeTupoBath MaciiTad Kak OTHOIIICHHE BEIUYHH,
HAXOAMThb MacIITal IJIaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
ucrnosb3ys Mmacmtad. QO0bSACHATH, UTO TAKOE MPOILICHT,
ynoTpeOsiTh 000POTHI PEYH CO CIIOBOM ITPOILICHT.
Breipakath IpOICHTHI B APOOSX U IPOOH B MPOIICHTAX,
OTHOILICHUE JIBYX BEJIWUYUH B MPOLICHTaX. BHIYMCIATH
MPONEHT OT YUCJIa U YUCJIO MO €ro MpoieHTy. OKpyIsiTh
JTpoOU U MPOIEHTHI, HAXOIUTh MPUOTUKEHUS YHCEIL.
Pemarsb 3a1aum Ha 4acTH, IPOLEHTHI, MPOMOPLHUH, HA
HaxoXJIeHUe ApoOu (IIPOIIEHTa) OT BEJIMYMHBI U BEJIMUUHBI
o e Apo6u (IIPOLEHTY), ApoOu (TIPOIIeHTA), KOTOPBIH
COCTABIIAET OAHA BeIUYHMHA OT Apyrou. IIpuBoauTh,
pa3oupaTb, OLEHNBATH PA3JIMUYHBIC PEIICHUS, 3aMUCH
pEIIEHNI TEKCTOBBIX 3a]1a4.

N3Baekars nHGopManuio u3 TaOIUIl U JUATPAMM,
UHTEPIPETUPOBATH TAOJIMYHBIC IAHHEIE,
OTIPEIENIATh HAauOOJbIIIee U HAUMEHBIIICE W3
MIPEACTABICHHBIX JAHHBIX
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Harnsnnas reomerpus.

OceBas cuMMeTpus.

Pacno3snaBarh Ha yepTexkax U U300paKEHUAX, H300paxKaTh

CI/IMMeTpI/IH HGHTpaHBHaﬂ OT PYKH, CTPOUTH C IIOMOIOBIO HHCTPYMCHTOB (1)I/Il“ypy
CUMMCTpPHAL. (0Tpe301<, JIOMAaHY10, TPCYTOJIbHUK, IMTPAMOYI'OJIbHUK,
HOCTpO@HI/Ie Opr)KHOCTB), CUMMCTPUYIHYIO I[aHHOﬁ OTHOCHUTCIIBHO
CI/IMMeTpI/I‘IHBIX HpHMOﬁ, TOUYKH.

(bI/Ipr. Haxozme NpuMEPbI CUMMCETPHUH B OKPYXKAIOIIIEM MHUPC.
HpaKTquCKaH MOlIe.TII/IpOBaTb n3 6YMaFI/I JABEC (1)I/II‘ypBI, CUMMCTPUYHEBIC
p?)60Ta OTHOCHUTCIIBHO HpHMOﬁ; KOHCTPYHPOBATH TCOMCTPHUICCKUC
«ceBas o

KOH(i)I/IpraIII/II/I, HCIIOJIb3ysl CBOUCTBO CUMMCETPHUH, B TOM
CUMMCTPU.

qUCJIC C ITIOMOIIBIO HI/I(i)pOBI)IX PECYPCOB.
CummeTpusi B .

I/ICCJIGHOBaTb CBOUCTBA U3YUCHHBIX q)Hpr, CBA3AaHHBIC
IMPOCTPAHCTBEC

C CHMMGTpHGﬁ, HCIIOJIb3YyA 3KCIICPUMCHT, Ha6JII-0I[CHI/IC,
MOACINPOBAHHC.

O00CHOBBIBATD, ONIPOBEPraTh C IOMOIILIO KOHTPIIPUMEPOB
YTBEPKIEHUSI O CUMMETPHUH PUTYD
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BripaxxeHus ¢ OykBamMu

[Ipumenenue OykB

Hcnoab30BaThb 6yKBbI JJIA 0003HaUECHHUS YHUCCIl, IIPpH 3alICu
MaTCMaTH4YCCKHUX yTBGp)KI[GHHﬁ, COCTaBIIATH 6YKBGHHBIC

JUISL 3aIUCH
MATEMATHYCCKIX BBIPA)KEHUS 10 YCIIOBHIO 3a/1a4U.
BBIPAXKCHUI 1 HccaenoBarb HECIOXKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH,
NPENIOKECHUM. UCIIOJIb30BaTh OYKBBI JJIsl MX 3AMHCH.
bykBeHHBIC BbIuncsiTh YMCIIOBOE 3HaUCHHE OYKBEHHOTO BBIPAXKEHUS IPU
BBIPAKCHIA 1 3aJIaHHbIX 3HAYEHUSIX OYKB.
YHCIIOBBIE
3anuceiBaTh (OPMYJIBI: IEPUMETPA U IOLIATN
MOJICTAHOBKH.
E NPSIMOYTOJIbHUKA, KBA/IpaTa; JJIUHbI OKPYKHOCTH, IJIOIIAIN
KBEHHBIE
Y KpYTa; BHINOJIHATH BIYMCIEHHUS 110 3TUM GopMysiam.
PaBEHCTBA,
CoctaBasaTe GopMyJibl, BEIPAKAIOIINAE 3aBUCUMOCTU MEXIY
HaXOXKJCHUE
BEJIMYMHAMMU: CKOPOCTh, BPEMsI, PACCTOSHUE; 1ICHA,
HEU3BECTHOTO .
KOJIMYECTBO, CTOMMOCTh; IPOU3BOUTEIBHOCTD, BPEMsI, 00bEM
KOMITOHEHTA.
paboThl; BBIMOIHATD BEIYUCICHUS 110 3TUM (POpMyIIaM.
DopmyIIbl

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHICCKOTO
JNEUCTBUSA
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Harnsnnas reomerpus.
@urypsl Ha IIJIOCKOCTH

14

YeThIpEXYTrOJIbHUK,
IPUMEPBI
YEeThIPEXYTOJIbHUKOB.
[IpsAMOyTroJIbHUK,
KBaJpaT: CBOWCTBA
CTOpOH, YTJIOB,
JTUaroHajieu.
N3smepenue ymos.
Bunnr
TPEYTOJbHUKOB.
[TepumeTtp
MHOI'OYT'OJIbHHKA.
[Tnomane Gurypsl.
DopmyJIbI
nepuMeTrpa u
IUIOIA U
IIPSIMOYTOJIbHHUKA.
[Mpubmmxénnoe
U3MEPEHUE TUIOLAIN
buryp.
[IpakTnueckas

M300pa:kaTh Ha HETMHOBAHHOW U KJIeTYaTOW Oymare

C UCITIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBHUKU C 3aJaHHBIMU CBOMCTBAMMU: C
napasuleIbHbIMU, NEPIIEHANKYISIPHBIMU, PAaBHBIMU

CTOPOHAMH, MPSIMBIMU yTJIaMU U Ap., paBHOOEAPEHHbBIN
TpeyronbHuk. [Ipemiarare u 00Cy:KAaTh CIOCOOBI,
AJITOPUTMBbI IOCTPOECHUSI.

HccaenoBarb, UCNIONB3Ys SKCIEPUMEHT, HAOIIOIEHHE,
MOJIEJINPOBAaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBaJpara,
pa3ouBaTh Ha TPEYroJdbHUKH. OOOCHOBBIBATH, OMIPOBEPTATH C
IIOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O TIPsSMOYIOJIbHUKE, KBajJpare, Paclno3HaBaThb BEPHbIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepAaThb M CTPOUTH C IIOMOLIBIO TPAHCIIOPTHPA YIVIBI, B
TOM YHUCJIE B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPHIE, IPAMBIE, TYIIbIEC, PA3BEPHYTHIEC YIIIBL.
Pacno3naBarb, H300pa:xkaTh OCTPOYTOJIbHBIN,
IPSIMOYTOJIBHBIHN, TYTIOYTOJIBHBIN, PAaBHOOEAPEHHBIH,
PABHOCTOPOHHUU TPEYTOJIbHUKH.

BohIyucasTh NeEpUMETpP MHOTOYTOJIbHHUKA, TJI0IA b
MHOTOYTOJIbHHKA pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «[Inomanp
Kpyra»

Ha paBHbIC (PUTYPBI, HCHOIb30BaTh METPUUECKUE EIUHUIIBI
M3MEPEHHUS JJTUHBI U TTOIIAIH.

Hcnonb3oBarh NpudaInKxEéHHOE H3MEPEHHe JUIMH U
iouaAeil Ha kieryaTon Oymare, NpuOIMKEHHOE U3MEPEHHE
JUTMHBI OKPYKHOCTH, IUIOIIA/IA KpyTa

[{omOXKUTENBHEIE U

OTPHULATCIIbHBIC YHUCJIa

40

Llenbie uncna.
Mopaynb uncna,
reoMeTpuYecKas
UHTEpIpETALIUSI
Moy, YucinoBbie
MIPOMEKYTKH.
ITonoxuTenbHBIEC U
OTpHUIIATEIbHbIC
yucna. CpaBHEHHUE
ITOJIOKUTEIBHBIX U
OTpUIATEIbHBIX
YHCEl.
Apudmetnyeckue
JICUCTBUS C
TTOJIOKUTSIIbHBIMU
U OTpUIIATEeIIbHBIMU
YHUCIAMU.

PelieHue TeKCTOBBIX
3aJ1a4

IIpuBOIUTH NPUMeEPHI UCIIOJIB30BAHUS B PEAbHOM KU3HU
MOJIOKUTENIBHBIX U OTpUIIATENbHBIX ynceln. M300pakars
LIEJIBIE YMCJIA, MOJIOKUTEIBHBIE U OTPULIATEIIBHBIE YHCIIA
TOYKaMHU Ha YUCIIOBOM MPSIMOU, HCIOJIb30BATh YUCIIOBYIO
NpAMYIO U1l cpaBHEHUs yucen. [IpuMeHsaTh npaBuia
CpaBHEHMS, YIOPAA0YUBATH LIEJIbIC YNCIIA; HAXOAUTH
MOZYJIb YHCJIA.

DopMYyJIUPOBATH MPABWJIA BBIUYKUCIICHUS C TTOJOKUTEIbHBIMU
Y OTPHULIATEIIbHBIMH YUCIIAMU, HAXOAUTh 3HAYEHHUS YHCIOBBIX
BBIPAXKCHUM, COAEPHKAIIMUX JCUCTBHS C MOJIOKUTEIbHBIMUA U
OTpULATEIbHBIMU ynciaMi. [IpuMeHsATh CBOMCTBA
CJIO’KCHMSI 1 YMHOXKEHHUS IS IpeoOpa3oBaHus CYMM U
MIPOU3BEICHUIN
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[IpencraBinenne qaHHbBIX

[IpsamoyronbHas
CHUCTEMa KOOPJUHAT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crucca u
OpJIMHATA.
Cronbuarbie u
KpPYTOBbIE
JMarpaMMel.
[IpakTnueckas
pabora
«IlocTpoeHnue
IarpamMmm.
Pemenne TekcTOBBIX
3a/1a4, ColepKalIuX
JAHHBIE,
IPEACTABICHHBIE B
Ta0IUIaX 1 Ha
auarpaMmmax

OO0BbsACHATH M WIJIIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOMN
CUCTEMBI KOOPAUHAT HA IUIOCKOCTH, UCIIOJIB30BATh
TEPMHUHOJIOTMIO; CTPOUTH Ha KOOPAUHATHOU IUNIOCKOCTU TOUYKH
U GUrypHI 110 3aJJaHHBIM KOOpJMHATaM, HAXOAUTh
KOOpPJMHAThI TOYEK.

YuraTrh crTonO4aTble W KpPYTrOBblE JUArpaMMbl;
NHTEPNPEeTHPOBATH JJAaHHBIC; CTPOUTDH CTOJIOYATHIE
nuarpaMmmbl. Ucnosib3oBars nHGopManumo,

MMpCcaACTAaBIICHHYTO B Ta6JII/IIIaX, Ha JuarpaMmax Aajisi peiCHUA
TCKCTOBBIX 3a4a4 U 3a1a4 U3 pCaHBHOﬁ KU3HHU

46



Harnsnnas reomerpus.
@urypsl B IpOCTPAHCTBE

[IpssmMoyronbHbIi
napajulesenumne],
KyO, mpu3ma,
nupamuaa, KOHyc,
WIMHJIP, 11ap U
cepa.
N3o6pakenue

Pacno3HaBarb Ha yepTexkax, pUCyHKax, ONMCbIBATH
NMpaMUy, IpU3MYy, LIWIMHAP, KOHYC, IIap, H300PaxaTh UX OT
PYKH, MOAeJTHPOBATH U3 OyMaru, IIacTUIMHA, IPOBOJIOKU U
np. llpuBoauTh NpUMepPbI 0OBEKTOB OKPY’KAIOILIETO0 MUPA,
UMEIOIIUX (POPMbI HA3BAHHBIX TEJ.

Hcnonb30BaTh TEPMUHOJOTMIO: BEpUIMHA, peOpO, IPaHb,
OCHOBaHUE, BBICOTA, PAUYC U AUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
¢buryp. Ilpumeps
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMHJIpA ¥ KOHYyCA.
[IpakTtuueckas padbora
«Co3znanue mozeneit
IPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0nEMa;
CIIMHUIIBI U3MEPCHUS
o0béMa. OO0BEM
IPSIMOYTOJIEHOTO
napajienenunena,
Ky0a, hopMyIIbl
o0BEMa

H3yuarsb, uCNIONB3Ys SKCIEPUMEHT, HAOIIO/IEHHUE, U3MEPEHUE,
MOJIEJINPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCbIBATH
CBOICTBA HAa3BAHHBIX TEJI, BHISIBJIATH CXOACTBA U PA3JIHYMSA:
MEXKIy TUPAMUION U IPU3MOM; MEXKTY HUIUHIAPOM, KOHYCOM H
1apoM.

Pacno3HaBarh pa3BEPTKU mapajuienenuneaa, Kyda, mpu3Msl,
NMpaMUJIbl, KOHyCa, UWIMHAPA; KOHCTPYHPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3AaBaTh UX MOJEIH.

Co3naBaTb MoJeJM NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTUJIMHA U JIP.)

H3mepaTh HA MojgesiX: IJIMHBI pE0ep MHOTOTPAHHUKOB,
JUaMeTp Iapa.

BoiBoauTh popmyny o6bEMa NpIMOYTOIBLHOTO
napaJsuielieunea.

Boruuciasite no ¢popmysiam: 00bEM IPSIMOYTOIBLHOTO
napaienenunena, Kyoa; UCronb30BaTh €IUHULIBI H3MEPEHUS

00BbEMa; BBIYHCIASITH 00BEMBI TEJI, COCTABIICHHBIX U3 KYOOB,
napajuIelICIUIICIOB; peliaTh 3a]a4i ¢ PeaJIbHBIMH JTAHHBIMHU
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[loBTOpenue, o6001IEHNE,

CUCTEMATHU3al i

20

IToBTOpeHue
OCHOBHBIX MOHSATHUH U
METOJIOB KYypCOB 5 U 6
KJIacCOB, 0000IIIEHHE
1 CUCTeMaTH3aIus
3HAHUU

BbIYHCIATH 3HAYEHUS BBIPAKEHUH, COAEPKAILIUX
HaTypajbHbIE, LIEJIbIC, I0J0KUTEIbHBIE U OTPULIATEIIbHbIC
yuciia, OOBIKHOBEHHBIE U I€CSITUYHBIE APOOH, BHIIIOIHATD
npeoOpa3oBaHus YUCE U BHIPAKCHUH.

BeiOupaTs ciocod cpaBHEHUSI YMCEII, BBIYUCIECHUN,
NPUMEHATH CBOlicTBa apudmeTHuecKux ACHCTBUI
JUIS pallMOHaIU3alHA BEIYUCIICHUM.

Pemarn 3aaavyum u3 peaHBHOﬁ JKN3HHU, IPUMEHATD
MaATEMATHYECCKHUEC 3SHAHMA I PCIHICHUA 3a1a4 U3 APYTUX

MIPEIMETOB.

Pemiatp 3amauM  pa3HbIMH  CHOCOOAMH, CPaBHHMBATD,

BBIOUPATH CIIOCOOBI PEIICHUS 3a/1a4UH.

OcyuecTBIsITH CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUI U
CaMOIIPOBEPKY pPeE3yJbTara BHIUUCICHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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OEAEPAJIBHASA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA»
B 7-9 KITACCAX

HOACHUTEJBHAS 3AIIMCKA

AnreOpa sBISETCS OTHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro 00pa3oBaHUs:
OHa oOecreynBaeT M3y4YCeHHE IPYTUX AUCLMIUIUH, KaK €CTEeCTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTapHOTO IIUKIIOB, €€ OCBOEHHUE HEOOXOAUMO JIsl IPOJIOJKEHUST OOpa30BaHUS U B
MOBCETHEBHOM KM3HU. Pa3BuTue y O0Oy4arommuXxcsi HAy4YHBIX MpEeACTaBICHUN O
MPOUCXOXKJECHUU M CYIIHOCTH alreOpandeckux aOCTpakiuid, crmocol0e OTpaxeHus
MaTeMaTUYECKOM HAayKOW SIBJIGHUM W TMPOILECCOB B TPUPOJAE M OOIIECTBE, POJIH
MaTEeMaTHYECKOTO MOJICTUPOBAHUS B HAyYHOM IO3HAHWHM U B MPAKTHKE CIOCOOCTBYET
(GbopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS W KAUECTB MBIIUICHUS, HCOOXOIUMBIX JIJIS
ajanTalu B COBpeMEHHOM IudpoBoM obO1iecTBe. M3ydeHue anreOpbl oOecrieunBaeT
pa3BuUTHE YMEHHUsI HaONIONaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUSL W BBIBOABIL, (opMynupoBaTh yTBepkaeHus. OcBoeHue Kypca anreOpbl
o0ecreynBaeT pa3BUTUE JIOTHYECKOTO MBIIUICHUS OOYyYaroIIMXCS: OHU HMCHOIB3YIOT
JNENyKTUBHBIE M WHAYKTUBHBIE pacCyXIeHHs, O0O000IIeHHne U KOHKPETHU3AIHIO,
abcTparupoBanue u anaimoruto. O0ydeHue aiareOpe mpeanogaracT 3HaYUTEIbHBIH 00bEM
CaMOCTOSATEIILHON JEATEIbHOCTH OOY4arOUIUXCs, MOITOMY CaMOCTOSATEIBLHOE pPEelICHUE
3a/1a4 SIBISIETCS pean3alieil 1esiTeIbHOCTHOTO MPUHIINIIA 00yYEeHHUS.

B crpykrype mporpammbl yuyeOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJIECP)KATEIbHO-METOAMYECKUE JIMHUU:
«Ywucna u BRIYUCTICHUN», « ANre0pandeckre BEIPKEHUs», « YPAaBHEHUS U HEPABEHCTBAY,
«DyHkuum». Kaxnaasa u3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHUM PAa3BUBACTCS Ha
MPOTSHKEHUH TPEX JIET U3YyUYEHHUsI Kypca, B3aUMOAECHCTBYS C APYTMMU €ro JMHUsAMU. B
XOlIe M3Y4YeHUs y4eOHOTO Kypca OOy4arolmMMCs MPUXOAUTCS JIOTHUYECKH PAacCyX AaTh,
MCITIOJTb30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM B IporpamMmy y4eOHOTO
Kypca «Anrebpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX
OCHOBHBIX pa3jellax MaTeMaTH4ecKOTO OOpa30BaHUS W CIIOCOOCTBYIONINE OBJIAJICHHUIO
00y4aromrMHUCS OCHOB YHHUBEPCAIIBHOTO MaTeMaTH4ecKoro s3bika. ComepKarenbHON U
CTPYKTYpHOH  OCOOCHHOCTBIO  Y4eOHOTO Kypca  «AnreOpa»  sBISETCS  €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUU «HHCHa U BBIYUCICHUS CIIY)KUT OCHOBOW ISl TaJIbHEHIIETO
M3Y4YEHUs MAaTEeMAaTHKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYYalOIMUXCS JOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI IMOJIb30BAaThCA  AJITOPUTMAaMHU, a TaKxke
MPUOOPETEHHUIO TMPAKTUUYECKUX HABBIKOB, HEOOXOMUMBIX JJISI TMOBCEIHEBHOM >KU3HHU.
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Pa3BuTue MOHATUS O 4YMCIie HA YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMS CBS3AHO C
palroHAIbHBIMU U MPPAMOHATBHBIMU YHCIIaMU, (OPMHPOBAHUEM TMPEACTABICHUN O
JICHCTBUTEIHLHOM YHCIIE. 3aBEPIICHNE OCBOCHUS YMCIOBOM JTMHUHA OTHECEHO K CPEAHEMY
o01emMy 00pa3oBaHUIO.

Conepxanue AByX anreOpandecKux JTUHUN — «AnreOpandecKue BBIPAKEHUS» U
«YpaBHEHHsI W HEPaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYYArOMIMXCS
MaTeMaTHYeCKOTO amnmapara, HeOOXOAMMOTO JJIsl PeIIeHHUs 3a]a4 MaTeMaTHKH, CMEKHBIX
NpeMETOB W TPAKTUKO-OPMEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOTrO 001Iero
o0pa3oBaHusl Y4eOHBI MaTepuaj TPYNIHUPYETCS BOKPYT PAllMOHAIBHBIX BBIPAKEHUH.
Anrebpa JOEeMOHCTPUpPYET 3HAUEHHWE MaTEeMAaTUKH KakK s3blKa Ui TOCTPOCHMS
MaTeMaTH4eCKUX MOJIEJIeH, OTMCaHUs TTPOIECCOB U SBICHUH pealbHOro Mupa. B 3amaun
o0y4eHHs anredpe BXOIAT TaKKe JallbHEHIIIee pa3BUTHE aJTOPUTMUIECKOTO MBIIIIJICHUS,
HEOOXOIMMOTO, B YAaCTHOCTH, JJsi OCBOCHHUS Kypca WH(POpPMATUKH, W OBIAJCHHE
HaBBIKAMHU  JIEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CHUMBOIBHBIX (opM
CIIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHUS, CHOCOOHOCTEN K MaTeMaTuyeCKOMY TBOPYECTBY.

Conepxxanue (QyHKIIMOHABHO-TpaUUECKOW JIMHUM HAaIlEJICHO Ha TIONY4YCHHE
oOyyaromuMUcs 3HaHUM O (PYHKIMSAX KaK BaKHEHIIeld MaTeMaThuyecKod MOAenu s
ONMMCAHUS U KCCIEIOBAHMS Pa3HOOOPa3HBIX MPOLECCOB M SBIECHUU B MPHUPOAE U
obmectBe. M3ydyeHune marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHUS
UCIIONIB30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MAaTEMAaTUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, TpaduuecKue, BHOCUT BKJIaa B DOPMUPOBAHUE TIPEICTABICHUN O POJIU
MaTeMaTUKH B Pa3BUTUU IUBUIIN3AIMH U KYJIBTYPHI.

CornacHo ydeOHOMY IIaHy B 7-9 Kjaccax m3ydyaercsl y4eOHBIH Kype «Anredpay,
KOTOPBIM BKJIIOYAET CJENYIOLIME OCHOBHBIE pa3ienbl coxepxkaHus: «Yucna
BBIUUCIICHUS», «AJreOpandecKkue BBIPAXKEHUSA», «YPaBHEHHS U HEPABEHCTBaY,
«DYHKIHW.

Oo0111ee 9Kcio 4acoB, peKOMEHIOBAHHBIX JUIsl U3yUeHUs1 yueOHOTro Kypca «Anredpay,
— 306 yacos: B 7 kiacce — 102 vaca (3 yaca B Hezento), B 8 knacce — 102 yaca (3 yaca B
Hegneno), B 9 kinacce — 102 gaca (3 yaca B Hezleunio).

COAEPKAHUE OBYYEHMUSA

7 KITACC Yucaa u BbIYUCIEHUS

JIpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIE, IEPEXO]T OT OAHOM (HhOPMBI 3anKucH Ipodeit K
npyroi. IloHsiTHe panMOHANBHOTO 4HCHa, 3aluCh, CpPaBHEHUE, YHOPSAOYMBAHUE
pallMOHANIbHBIX 4Hucel. Apudmernueckue AEHUCTBUS C PalMOHAIBHBIMU YHUCIAMHU.
Pemenue 3a1a4 U3 peajabHOM MPAKTUKU HA YacCTH, HA JPOOHU.
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CreneHb ¢ HaTypaJIbHBIM IIOKA3aTeIEM: ONPEEIICHNE, TPE00Pa30BaHUE BBIPAKEHUI
Ha OCHOBE OIpeNieNIeHus, 3auch 0oabpIuX yucen. [IpoieHTsl, 3anuch TpOLEHTOB B BUJIE
IpoOu 1 1poOu B BUE MPOIEHTOB. Tpy OCHOBHBIE 3314 HA MIPOLICHTHI, pEUICHUE 3a1a4
U3 peaJIbHOW IPAKTUKHU.

[IpMeHeHne NPU3HAKOB JACIUMOCTH, PA3JIOKEHWE HAa MHOMKUTEIM HaTypalbHBIX
quCell.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MPsAMasi U 00paTHasi MPONOPLHOHATIBLHOCTH.
AJiredpanyeckKue BbIpasKeHUs

[lepemeHHbIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C TepeMeHHOW. JlomycTumbie
3HaYeHUs] mepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHJIE
dopmynbl. Beruncnenuss nmo ¢opmynam. I[IpeoOpa3zoBaHue OyKBEHHBIX BBIPAKEHUH,
TOXJECTBEHHO PaBHbIC BBIpAXKEHMUsI, MPaBHiia NMPeoOpa3oBaHUsl CyMM U MPOU3BEACHUI,
IpaBUJIa PACKPBITHSI CKOOOK M MPUBEICHUS MOTO0HBIX CIaraeMbIX.

CBolicTBa CTEINEHU C HATYPaJIbHBIM MTOKa3aTeIeM.

OpHounenbl u MHoroujeHbl. CrerneHb MHoroujeHa. CroxeHue, BbBIYUTaHUE,
YMHOXEHHE MHOro4uieHOB. DopMynbl COKpaIEHHOTO YMHOXXEHHUS: KBaJIpar CyMMbl H
KBagpar paszHocTH. DopMmyna pa3HOCTH KBajaparoB. Pa3iiokeHMe MHOTOWIEHOB Ha
MHOXHTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, TMpaBWia MpeoOpa3oBaHUs  ypaBHEHMS,
PAaBHOCWJIBHOCTb YPABHEHHI.

JIuHerHOE ypaBHEHHE C OAHOW MEPEMEHHOM, YUCIIO KOPHEN JINHEWHOTO YPABHEHMUS,
peliieHre JMHEHHbIX YypaBHeHMU. CocCTaBlI€HHE YpPaBHEHUM 110 YCJIOBHIO 3ajayM.
Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUI.

JluneitHOoe ypaBHEHHE C JIByMsl MEepeMEHHbIMU M ero rpaduk. Cucrema AByxX
JUHENHBIX YpaBHEHUN C JBYMs NIEpEeMEHHBIMH. Perienne cucteM ypaBHEHUN CIOCOOOM
MOACTAaHOBKH. [IpMepsl perenns TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKUUMA

Koopannara Touku Ha nipsamon. YucnoBble NpOMEXYTKH. PaccTosiHre Mexay AByMs
TOYKaMH KOOPAWHATHOU MPSIMOM.

[IpssiMmoyronbHas cuctema koopauHar, ocu Ox u Oy. Adbciucca 1 opauHaTa TOUKU Ha
KoOpauHATHOM T1iockocTH. [Ipumepsl TpadwukoB, 3amaHHBIX dopMyramu. YreHue
rpadukoB peanbHbIX 3aBucuMocteit. [lonstue dynkuuu. I'padux Pynknuu. CpoiicTBa
byuakmuii. Jluneiinas ynkuus, e€ rpaduk. [paduk dynkumm y = |x|. ['padudeckoe
pEILICHUE JTUHEUHBIX YPABHEHHUIN U CUCTEM JIMHEUHBIX YPABHEHHUI.
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8 KJTACC Yucia u BbIYMCICHUS

KBanparusiii kopeHb u3 uncia. [lonstre 00 uppanronansHoM uncie. Jlecatuunbie
NpUOTMKEHHUsSI HUppallMOHANIBHBIX yuced. CBoilcTBa apu(METHUECKUX KBaJpPaTHBIX
KOpHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BbIPAKEHUIM U BHIYUCICHUSIM.
JleCTBUTEIILHBIE YHCIIA.

Crenens c 1ienbIM Noka3areneM U €€ cBoiicTBa. CTaHmapTHas 3alUCh YNACTA.

AJiredpanyeckme BbIpasKeHUs

KBanparHblii TpEXusieH, pa3i0oKeHUE KBAJIPATHOTO TPEXWICHA HA MHOXKHUTEH.

AnrebOpanueckast 1po0b. OCHOBHOE CBONCTBO ajreOpanueckor apodu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHUE ainreOpandeckux apooeii. PaiiioHanbHbie BRIpaXKEHUS
U UX Ipeo0pa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagparHoe ypaBHeHue, dopmyna KOpHEH KBaJIpaTHOTO YypaBHEHHsS. Teopema
Buera. Pemienue ypaBHEHUN, CBOOSIIUXCA K JIMHEMHBIM U KBajaparHbeIM. [Ipocrenmiue
JTPOOHO-paIlMOHATbHbBIE YPaBHEHUS.

I'padmueckass uHTEprpeTanysi ypaBHEHUHM C JByMs IE€PEMEHHBIMH W CHCTEM
JIMHEWHBIX YPABHEHUU C ABYMsI IEpEMEHHBIMU. [[puMepbI pelieHrst CUCTEM HEITMHEWHBIX
YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocoOoM.

HucnoBele HEpaBEHCTBA M HUX CBOWCTBA. HepaBEHCTBO C OOHOW IEPEMEHHOM.
PaBHOCMIIBHOCTH HEpAaBEHCTB. JIMHEHHbIC HEPABEHCTBA C OJHOM nepeMeHHON. CUucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKUUHA

[Monstue Qynkumn. O6macTh OompeneneHUus M MHOXKECTBO 3HAUCHUU (DYHKIUH.
Crioco6bl 3a1anus PyHKIIHMA.

I'paduk dynkiuu. Urenne cBoicTB QyHkIuu no e€ rpaduxy. [Ipumepsr rpadukos
(byHKIMH, OTpakaroIuX peaabHbIe MPOIIECCHI.

@DYHKITNHN, ONUCHIBAIOIINE MPSMYIO U 00paTHYIO MPONOPIIHOHATBHBIE 3aBUCUMOCTH,
ux rpadpuxku. OyHKIUU Y X%y = xy x, Y=|x|. I'paduueckoe perneHne ypaBHCHUH
Y CUCTEM YPaBHEHHUM.

9 KJIACC Ywuciia v BBIYMCJICHUA
ParmonanbHbie umMclia, WppalMOHAIBbHBIE 4YHCIIA, KOHEYHBIE M OCCKOHEUYHBIC

JecSTUUHbIEe TpoOu. MHOXKECTBO JNEHUCTBUTENIbHBIX YUCEN, JEUCTBUTEIIbHBIC YHUCIIa KaK
OCCKOHEUHbIE JIeCATUYHBIE ApoOU. B3auMHO OIHO3HAUYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JEUCTBUTEIILHBIX YHCET U KOOPAUHATHON MPSIMOM.

CpaBHeHuE  JIEUCTBUTEIBHBIX  4YHCEN, apudmeTuyeckue  IeHUCTBUS c
JNEUCTBUTEIIBHBIMU YHACIIAMU.
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PasMepsl OOBEKTOB OKpPYKAIOWIErO0 MHpa, JINTEIBHOCTh IPOLECCOB B
OKpPY>KaloIlleM MUpE.

[TpubnmxEHHOE 3HAYEHUE BEIMYMHBI, TOUHOCTh NPUOIMKEHUS. OKPYITICHUE YUCET.
IIpukuaka u OLEHKA PE3yIbTAaTOB BHIUYNCICHUN.

YpaBHeHUsSI U HEPABEHCTBA

JIuneiinoe ypaBHeHUe. PenieHne ypaBHEHUH, CBOAAILMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PelieHue ypaBHEHUMN, CBOASLIUMXCA K KBAJPaTHBIM.
buxBanparHoe ypaBHeHue. Ilpumepbl pemieHHs ypaBHEHUH TpETbed M YETBEPTOU
CTEINEHEN pa3JIOKEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PermeHue TEKCTOBBIX —3aaay
anredpanvyeckuM METOAOM.

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk. Penenne cucteM IByX JIMHEHHBIX
YPaBHEHUM C IByMsI IEPEMEHHBIMU. PelieHne CUCTEM IBYX YpaBHEHHH, OTHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpoM cTeneHW. [paduueckass HMHTEpIpeTalusi CUCTEMBI
YPaBHEHUM C IByMs IEPEMEHHBIMHU.

Penienne TeKCTOBBIX 3aJau anredpandeckum crocoOoMm.

Uucnossle HEPaBEHCTBA U UX CBOMCTBA.

Perienne TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN. Perienue cucTeM JIMHEUHBIX
HEpaBeHCTB ¢ OnHOM mepemeHHoW. KBagparHele HepaBeHcTBa. ['paduueckas
UHTEPIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUUMA
Ksagparnunas ¢ynkius, e€ rpaduk u cBoiicta. [lapadona, kKoopauHATHI BEPUTHHBI
napaboJIbl, 0Ch CUMMETPHUH ITapadoIbl.

£
Tpadukn bynxrmuii: ¥ #x, y=hx+b y=_,y= x3,y=+x, y= |x|’ "

WX CBOICTBA.

YucoBble MOCAEA0BATEIbHOCTH U IPOrPecCHH

[lonsiTHE  YMCIOBOW  TMOCIENOBATEIbHOCTH. 3aJaHUE  MOCJIEAOBATEIbHOCTH
pEKyppeHTHOM GopMymnoi u GopmMymoi 7-To dIeHa.

Apudmernyeckass W TreoMeTpudeckas mnporpeccuu. Dopmyibl n-TO dJIeHA
apuPMETHICCKON U TEOMETPUIECKOU MPOTPECCUI, CYMMBI TIEPBBIX 71 YIICHOB.

N300pakenre 4wieHOB apu(METHUECKONH U T€OMETPUIECKON MPOTPECCU TOUYKAMHU
Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIH M 3KCHOHCHIUAIBHBIM pocT. ClOXHBIE
MPOLECHTBHI.

HPEAMETHBIE PE3YJ/IBTATHI

54



[IpeameTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHIY
oOyuenus B 7 kiacce: Uncjia 1 BHIYMCTIEHUSA

BBITONMHATH, coveTasi yCTHBIC M TUCbMEHHBIE TPUEMBI, apu(PMETHICSCKUE TEHCTBUS
C palMOHAJHLHBIMH YHCIaAMHU.

HaxonuTh 3HaYCHUS YMCIOBBIX BBIPAKCHUHN, IPUMEHSITh Pa3HOOOPA3HBIE CTIOCOOBI
Y TIpUEMBI BBIYUCICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COACPIKAITUX OOBIKHOBCHHBIC
U JeCSITUYHBIC TPOOH.

[lepexomuTs OT OfHOW (OPMBI 3alMMCH YHCENT K Jpyrod (mpeoOpa3oBbIBAThH
JECATUYHYIO IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHHBATH U yIOPSAA0YNBATH PAllMOHATIBHBIC YHCIIA.

OKpyrsTh yucha.

BBINONTHATh NMPUKUAKY W OILEHKY pe3yjbTara BBIYHUCICHUHN, OICHKY 3HAYCHHM
YHUCJIOBBIX BBIPAKCHUH. BBITONHATh JCHCTBUS CO CTENEHSAMH C HaTypaJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsATh MPU3HAKK JEIMMOCTH, Pa3JIOKEHHE HAa MHOMHUTEIM HaTypaJbHBIX
YHCEJL.

Pemarp npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIIEHUEM BEITUYHH,
IPOMOPIHUOHATLHOCTBIO BEJIMYMH, POLEHTAMH, UHTEPIPETUPOBATD
PE3YABTATHI PEIICHUs 3a/1a4 C YIYETOM OTpaHUYCHUMN, CBI3aHHBIX CO CBOMCTBAMHU
paccMarpruBaeMbIX 0OBEKTOB.

AJredpanyeckue BbIpasKeHUsA

Hcnonb3oBath anreOpandeckyr0 TEPMHUHOJOTHUIO U CUMBOJHKY, MIPUMEHATh €€ B
MPOLIECCE OCBOCHHUS yUeOHOrO MaTepuaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPOKEHUW TIPU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BoInonHsATe mpeoOpa3oBaHUsl IEJIOr0 BBIPAXKEHHS] B MHOTOWIEH MPUBEICHUEM
MOOOHBIX CIIATaE€MBIX, PACKPBITHEM CKOOOK.

BbINOAHATE YMHOXKEHUE OIHOWIEHA HA MHOTOYJIEH M MHOTO4YIeHAa Ha MHOTOYJIEH,
MPUMEHSTH (HOPMYITBI KBaJpaTa CyMMbI U KBaJIpaTa pasHOCTH.

Ocy1ecTBIsATh Pa3ioKeHUE MHOTOWICHOB HA MHOKUTENH C TOMOUIBIO BEIHECEHUS
3a CKOOKH OOIIeT0 MHOXHUTENS, TPYNIIUPOBKH CIaraeMbIX, IpUMEHEeHHsT (PopMyn
COKPAIIEHHOTO YMHOXKEHUS.

[IpumensTs npeoOpa3zoBaHUs MHOTOWICHOB JUISl PEUICHUS PA3IUYHBIX 3aJad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PeaTbHON MPAKTUKHU.

Hcnonw3oBarh CBOWCTBA CTEIEHEW C HATypaJbHBIMU ITOKa3aTeIsIMU IS

npeoOpa3oBaHus BhIpAKCHUN. YpaBHEHHSI 1 HEPABEHCTBA
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Pemrars nuHelHbIE ypaBHEHUSA C OMHOU NIEPEMEHHOM, IIPUMEHSS NIpaBuUia Iepexona
OT MCXOJHOI'O YPABHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTh, ABIAETCA JIU YUCIIO KOPHEM
YpaBHEHUS.

[IpumensaTs rpaduyeckre METOAbl NPH PEIICHUHM JMHEWHBIX YpaBHEHUH M HX
CUCTEM.

[TonGupars npUMepkI Map YUCEI, SIBISIOMINXCS pELIEHUEM JINHEMHOTO YPaBHEHHUS C
IBYMs [IEPEMEHHBIMU.

Crpoutrh B KOOPAMHATHOM TMJIOCKOCTU TrpaduK JHMHEWHOrO YpaBHEHUS C JIByMs
NepEeMEHHBIMHU, MOJIb3YACh IPaUKOM, TPUBOJUTH MIPUMEPHI PEILICHUS YpaBHEHUS.

Pewrars cucreMsl 1BYX JIMHEMHBIX YPAaBHEHUHN C IBYMsI IIEPEMEHHBIMU, B TOM YUCJIE
rpaduyuecku.

CocraBniTe 1 peniarb JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUN MO
YCIIOBUIO 3a]1a4¥, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4U IOJIyYEHHBIN
pe3yJbTar.

DyHKUUHA

N3006paxkaTs Ha KOOPIAUHATHOUN MPSMON TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIMCHIBATh YHCIOBbIE MPOMEXYTKH Ha
anredpanvecKkoM si3bIKe.

Otmeuars B KOOPAMHATHOM TJIOCKOCTU TOYKH 1O 33/IaHHBIM KOOPAMHATAM, CTPOUTD
rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUH Y = |x|.

OnuceIBaTh ¢ MOMOIIBI0 (PYHKIIMI H3BECTHBIC 3aBUCUMOCTH MEXKIY BETHUMHAMM:
CKOpPOCTh, BpEMs, PAacCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHLHOCTD,
BpeMsI, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIUHU MO0 3HAYCHUIO €€ apTryMEeHTa.

[lorumars rpaduyeckuid crnoco0 TPEACTaBICHUS U aHaiIW3a HWHPOPMAIUH,
W3BIIEKaTh M MHTEPIPETUPOBATh MHGPOPMAIMIO U3 TpadUKOB peajbHBIX MPOIECCOB U
3aBUCHMOCTEN.

[IpeameTHbIe pe3ylbTaThl OCBOCHUS MPOrPaMMBbl yUeOHOTO Kypca K KOHITY OOy4eHUs
B 8 KJ1acce:

Yucya 1 BbIYUCTICHUA
Hcnonp3oBarh HavyajbHBIE MPEICTABICHUS O MHOXXECTBE JIEMCTBUTEIIBHBIX YHCEN

JUISl CpaBHEHUS, OKpPYIJICHUS U BBIUYMCICHUN, W300paxkaTb JCHCTBUTENIbHBIC 4YHCIA
TOYKaMH Ha KOOPAMNHATHOM MPSAMOM.
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[IprMeHATh NOHATHE APUPMETUUECKOTO KBaAPATHOTO KOPHS, HAXOAUTH KBaAPATHBIE
KOpHHU, HUCHOJNb3ysl NpPH HEOOXOAMMOCTH KaJbKYJSTOp, BBINOJIHATH HpeoOpa3zoBaHUs
BBIPaKCHUH, COEPKALIMX KBaIpaTHbIE KOPHU, UCTIOJIB3YSl CBOMCTBA KOPHEN.

Hcnonb30Bath 3anucy OONBIIMX U MaJIbIX YUCE C TIOMOIIbIO IECSITUUHBIX ApOOeit
u creneHeit uncna 10. Auredpanyeckue BbIpaKeHUA

HpI/IMeHﬂTB IIOHATHUEC CTCIICHU C LICJIBIM ITOKAa3aTcCJIEM, BBIIIOJIHATH Hp606pa30BaHI/IH
BBIpaH(eHHﬁ, coAcpiKalIX CTCIICHU C LCJIbIM ITOKA3aTCJICM.

BoeimonssaTs TOXICCTBCHHBIC HpGO6p330BaHI/I${ paduOHAJIBHBIX BI::Ipa)KeHI/Iﬁ Ha
OCHOBC IIpaBUJI I[efICTBHfI HaJd MHOT'O4JICHAMH U aJII‘C6paI/ILIeCKI/IMI/I I[pO6SIMI/I.

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IHCH Ha MHOMXMWTCJIN.

HpPIMeHHTB Hp606p330BaHI/IH BBIpa)KeHI/Iﬁ HJId pCIICHUA PA3JIMYHBIX 3add49 U3
MAareMaTukKu, CMCKHBIX IMPCIAMCTOB, U3 peaHBHOﬁ IMPAKTHUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiare uHEWHBIE, KBaJIpaTHbIC YpPaBHEHUS U pallMOHAJbHbIC YpaBHEHUS,
CBOJSIILIUECS K HUM, CUCTEMBI IByX YPaBHEHUU C ABYMsSI IEPEMEHHBIMU.

[IpoBOIUTH MPOCTEUIINE WCCIECAOBAHUS YPABHEHUW W CHUCTEM YPABHEHHI, B TOM
yuclie ¢ TMpUMEHEHHWEM TIpauuecKux TMpeACTaBIeHU (yCcTaHABIUBaTh, WUMEET JIH
YpaBHEHHUE WM CUCTEMA YPAaBHEHU PELIEHUS, €CJIH UMEET, TO CKOJIBKO, U IPOUEE).

[lepexomuTh OT coBecHOM HOPMYTUPOBKHU 3a7a4uH K €€ anreOpandeckoid Moenu ¢
NOMOILIbIO COCTaBJICHUSI YPAaBHEHUS! WJIM CUCTEMBbl YpPAaBHEHHM, MHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJa4 MOJTYyYECHHBINA PE3YIIBTAT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLEHKH, pEllaTh
JUHEWHbIC HEPABEHCTBA C OJHON IMEPEeMEHHOM W WX CHUCTEMBI, J1aBaTh TpaUIeCKyro
WJUTIOCTPALMI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lorumarh W WCMONB30BaTh (PYHKIMOHAIBHBIE TIOHATHS | SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHUs), OMNPEACNATh 3Ha4eHHe (YHKIMU 10 3HAYCHUIO
apryMeHTa, OmpenesaTh cBoicTBa ¢yHKIMu 1o e€ rpaduxy. Crpouth rpaduxu

AJIIeMEHTapHbIX PYHKIUN BUA:
* 2 3
= - = X =X = VX, y=|x . .
y=x7 Y Y=V y = |, OMUCHIBaTh CBOMCTBA YUCIOBON (YHKIIMU
1o e€ rpaduky.

[IpenMeTHBIE pe3yinbTaThl OCBOCHHUS MTPOTPaMMbl y4€OHOTO Kypca K KOHITY O0yUeHUs
B 9 KJ1acce:
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Yucsa v BIYUCIEHUS

CpaBHHUBATh U YIIOPSI0YMBATH PALIMOHAJIBHBIE U UPPALMOHAJIBHBIE YUCIIA.

Boinonasate apudmetnyeckue ACHCTBUSI C PalMOHAIBHBIMH UYHCJIAMHU, COYeTas
YCTHBIE M TNMCBMEHHBIE MNPUEMBI, BBIIOJIHIATH BBIYUCICHUA C HUPPALMOHATIBHBIMHU
YHCJIaMHU.

HaxomuThe 3HaueHHs CTENEHENM C LEIbIMHU IOKA3aTeIs MU U KOPHEW, BBIYHUCIATH
3HAYEHMS YHUCIIOBBIX BBIPAXKECHHUM.

OKpymiaTh  JE€UCTBUTENBHBIE  YHWCJA, BBINOJHATH MOPUKUAKY  pe3ynbrara
BBIUHCJIEHUH, OLIEHKY YHUCJIIOBBIX BBIPAKEHUM.

YpaBHeHUsSI U HEPABEHCTBA

Pewrare yMHENHBIE W KBaJpaTHbIC YPaBHEHUs, YPAaBHEHHUsI, CBOMAILIMECS K HUM,
npocreiime ApoOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemare cucremsl 1ByX JIMHEWMHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHMH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISACTCS JIMHEUHBIM.

Pemiate TEeKCTOBBIE 3aJjauu aareOpandeckuM CrocoOOM C MOMOIBIO COCTaBICHMUS
YPaBHEHUs WIA CUCTEMBI IBYX YPABHEHUU C IByMsl IIEPEMEHHBIMU.

IIpoBOIUTH NMPOCTEUIINE HUCCIECAOBAHUSA YPABHEHUW U CUCTEM YPAaBHEHHH, B TOM
quciae C TNpUMEHEHMEM TIpadUyecKux TMpencTaBieHuid (ycTaHaBIMBaTh, UMEET JIH
YPaBHEHME WJIM CUCTEMA YPABHEHHI PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemiare nuHeliHbIe HEPABEHCTBA, KBaApAaTHbIE HEPABEHCTBA, N300pa)kaTh PELICHUE
HEPaBEHCTB Ha YKMCIIOBOU NPAMOM, 3aIIMChIBATh PEIICHUE C TIOMOILBI0 CHMBOJIOB.

Pemare cucTeMBl JTMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOLIHE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPaBEHCTB Ha YHUCIIOBOM
IIPSIMOM, 3aIMCBIBATH PEIICHHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIIEHUN PAa3IMYHbIX 3a]1a4.

DyHKUUA
Pacrno3naBarp (GYHKIIMH ~ W3yYCHHBIX BHIOB. [Toka3bIBaTh
CXeMaTHUYECKH PACIIOI0KEHHE HAa KOOPANHATHOM IIOCKOCTH TpaguKOB (BYHKIUI BHA:
# 2 3
y= hxY = fx+b, y= ~,y=ax +bx+c, y=x3 y=+x, y= |x|B

3aBUCUMOCTH OT 3HA4eHHH KOA((DHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Crpoutrhb u wu300pakaTh CXEMaTHYECKA TpapuKd KBAJAPATHYHBIX (PYHKIIHH,
OTHCHIBATH CBOMCTBA KBAIPAaTUUHBIX (DYHKIIMIA 11O UX TpapuKaM.

Pacno3naBarbe KkBagpaTuuHyr0 QYHKUHUIO 10 ¢GOpMyne, MNPUBOJUTH MPUMEPHI
KBaIPAaTUYHBIX (QYHKIHUHN U3 peaibHOM KU3HU, PU3UKHU, TEOMETPHUHU.

YucJioBble MOCJI€T10BATEILHOCTH M NMPOTrPeCcCUH
Pacno3naBarh apuMETHYECKYI0 M T€OMETPHUYCCKYI0 MPOrPECCHH IPU Pa3HBIX
crioco0ax 3a1aHusl.
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BBINOMHATH BBIYMCIEHUS C UCIIOIBb30BaHUEM (OPMYS N-TO WieHa apu(pMeTUYECKON
U F€OMETPUUYECKOH MTPOIPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4jieHbl NOCAEA0BATEILHOCTH TOUKAMU Ha KOOPJIUHATHOM IJIOCKOCTH.
Pemarp 3amaum, CBSI3aHHBIE C YMCJIOBBIMU IOCJIEIOBATEIbHOCTAMH, B TOM YHUCIIE
3a/1a4M U3 peabHOU )KU3HU (C UCIIOJIb30BAHUEM KAJIBKYISTOPA, HU(POBBIX TEXHOJIOTH).
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TEMATHUYECKOE IINITAHUPOBAHHUE

7 KJIACC
HauMeHoBaHue pasaena  KommuecTBo OCHOBHOE OCHOBHBIE BHUJIBI JEATEIILHOCTH 00YUYarOIINXCS
(Temnl) Kypca JacoB colepKaHue
Hucna 1 BIYUCIICHHUS. 25 [lonsarue
CucreMaTu3upoBaTh M 000ramaThb 3HaHusE 00
ParnmonanbHble yncia PaLMOHATIBHOTO
OOBIKHOBEHHBIX U JIECATUYHBIX TPOOSIX.
yucha.
Apudmernuecke CpaBHUBATH U YIOPAI0YMBATH AP0o0HU, MpeoOpa3oBhIBas

JICUCTBUS C
palMOHAIBHBIMU
yucinamu. CpaBHEHHUE,
YIIOPAI0YNBAHUE

PaduOHAJIBHBIX YHUCCII.

Crenenb ¢
HaTypajabHbIM
ITOKa3aTeJICM.
PelieHne oCHOBHBIX
3a/1a4 Ha JpooH,
MPOIEHTHI U3
peabHOM MTPAKTUKH.
[Ipu3sHaku
JIEITUMOCTH,
pa3oKEeHUsT Ha
MHOKHATEIIN
HaTypaJbHBIX YHCE].

IIPY HEOOXOAMMOCTH JICCSITHYHBIC IPOOH B OOBIKHOBCHHBIE,
OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B O€CKOHCUHYIO
JECSATUYHYIO IPOOB.

IIpuMeHATH pa3Hoo0pa3Hble CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYCHU I IPOOHBIX BhIPAKEHUN,
cofiepKaIuX OOBIKHOBEHHBIC U JICCSITHYHBIC TPOOH:
3aMEHATh MPU HEOOXOIUMOCTH JACCATHUYHYIO IPOOh
OOBIKHOBEHHOU M OOBIKHOBEHHYIO JIECATUIHOM, IIPUBOIUTH
BEIpaXeHHUE K popMe, Hanbosee ynoOHOM ISl BEIYUCIICHHH,
peoOpa3oBIBATH IPOOHBIC BRIPAKECHUS HA YMHOXKEHUE U
JIEJICHHUE JIECSITHUHBIX IPO0eit K JEHCTBUAM C LETBIMH
YUCIIAMH.

IIpuBOAUTH YHCI0BbIE M OyKBEHHbIE PUMEPBHI CTEIICHU C
HATYpaJIbHBIM MTOKa3aTesieM, OOBSICHSS 3HAUCHUSI OCHOBAHUS
CTEINEHU U MOKa3aTeNsl CTENEHH, HAXOUTh 3HAUCHUS
creneHel Buaa a” (a — mo0oe pauuoHaIbHOE YUCIIO, 1 —
HaTypaJibHOE YHUCJIO).
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PeanbHbie
3aBucuMoOCTH. IIpsmas
u oOparHas
IPOMOPLIMOHAIIEHOCTH

IToHuMAaTh CMBICI 3alMKUCH OOJBIINX YUCE C IIOMOIIBLIO
JECSITUYHBIX ApoOel u crenenet uncna 10, npuMeHATh UX
B PEAJIbHBIX CUTYalIUsIX.

IIpumMeHsITHL IPU3HAKY JICTUMOCTH, PA3JIOKEHUS HA
MHOXHUTEJIN HATYpaIbHbIX YHCEIL.

Pemarp 3a1aum Ha 4acTH, IPOLICHTHI, IPOTIOPIIMK, HA
HaxoXJIeHUe ApoOu (TIPOIICHTa) OT BEIUUUHBI U

BEJIMYMHBI TI0 €€ TpoOu (TPOLEHTY), APOOH
(mporieHTa), KOTOPBI COCTABISIET O/HA BETMYMHA OT

JIPYTOW.
IIpuBoAuTH, pa3duparb, OLEHUBATH PA3JINYHbIC PEIICHUS,
3aMKCH PEIICHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBarb U 00BSICHATH, ONUPAsCh HA ONPEEICHNUS,
PsIMO MPOTIOPIIMOHATBHBIE U 00PATHO MPOTOPIIMOHAIBHbBIE
3aBUCHUMOCTH MEXIy BEJIMYMHAMU; NPUBOIAMTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PEaJbHOrO0 MHUpPA, U3 IPYTUX YUeOHBIX
MPEIMETOB.

Pemiathb npakTHKO-OPUEHTHPOBAHHBIC 3a7a4d Ha APOOH,
MPOLIEHTHI, MPAMYIO U 00paTHYIO MPOMOPIIHOHATEHOCTH,
PONOPIUHU
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Anrebpanueckue
BBIPAKCHISI

27

byksennsie
BBIPAKCHMUS.

ITepemenHsle.

Jlonyctumsle
3HAYCHMS

MMEPCMCHHBIX.

Dopmybl.

OgiiageTp areOpanyeckoil TEPMUHOIOTHEN U CUMBOJIMKOH,
NPHUMEHSATH €€ B IIpOLIecCe OCBOEHMsI y4eOHOro Marepuasa.
HaxonuTh 3HaueHus: OyKBEHHBIX BbIPA)KEHUN MPHU 38JaHHBIX
3HaYeHUSIX OYKB; BBIMOJIHATH BHIYUCICHUS 11O (hOPMYIIaM.
BbInosHATH npeoOpa3oBaHus LIEJOTO BRIPAXKEHUS B
MHOTO4JIEH MPUBEIECHUEM MOJOOHBIX CllaraeMblX,
pPacKphITHEM CKOOOK. BBIMOIHATH YMHOKEHUE OJJHOUWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pacKpbITHE CKOOOK U
MIPUBEICHUE
ITOJJOOHBIX
ciraraeMbix. CBOMCTBA
CTCIICHU C
HaTypaJlbHbIM
IoKa3aTeJIeM.
MHOro4JICHBI.
Croxenue,
BBIYMTAHHE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMyIIbl
COKpAIIEHHOTO
YMHOXEHUSI.
Paznoxenue
MHOT'OYJICHOB Ha
MHOXHUTEIIN

Ha MHOTOWIEH U MHOTOYJIEHA HA MHOTOUYIEH, IPUMEHATH
(dbopMynbl KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.
OcyuecTBIsATh Pa3IOKEHUE MHOTOWICHOB HA MHOXKHUTENH
MyTEM BBIHECEHUS 3a CKOOKH OOIIETO MHOXKUTEIIS,
npuMeHeHUs! (OPMYIIbl pa3HOCTH KBaApPaToOB, GOpMYIT
COKpAILEHHOTO YMHOXCHUS.

[IpuMeHsATH MpeoOpa3oBaHNE MHOTOUJICHOB ISl PEILICHUs
pa3JIMYHBIX 3a7a4 U3 MAT€MAaTUKH, CMEXHBIX IPEIMETOB,
U3 peaJIbHOW MPAKTUKHU.

3HAKOMHUTBCS C HCTOpHeﬁ Pa3sBUTHUA MATCMATHUKH
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YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHuUE, IpaBUiia
npeoOpa3oBaHus
yYpaBHEHUS,
PaBHOCHUIIBHOCTD
YpPaBHEHUM.
JIuneiinoe ypaBHEHUE

Pemarb nuHeiHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEeHsIs MPaBHJIa [IEPEX01A OT UCXOJHOTO YPABHEHUS K
paBHOCHIIBHOMY eMy Oosiee mpoctoro Buja. IlpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.
IHonOupars npuMepsbl nap YMcell, ABISIOUMXCS PELICHUEM
JIMHEVHOTO YPaBHEHUS C IBYMsI IIEPEMEHHBIMMU.

C OIHOU MEPEMEHHOM,
pEILIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C MOMOIIBIO
YpPaBHEHUH.

JInHerHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaguk. Cucrema
JIBYX JTUHEHHBIX
YPaBHEHUU C IBYMsI
IIEPEMEHHBIMU

CTpouTth B KOOPJMHATHOM TJIOCKOCTH T'paduK JIMHEHHOTO
ypaBHEHUS C IBYMsI TIEPEMEHHBIMU; MOIB3YSACh IpaduKoM,
NPUBOAUTH MPUMEPHBI PEIICHUSI YPAaBHEHUS.

HaxoauTth pemeHue CUCTEMBbI JBYX JUHEHHBIX YPABHEHUN C
JBYMS IEPEMEHHBIMH.

CocTaBjfATh M pelIaTh YPaBHEHUE UJIN CUCTEMY
YpaBHEHHUI M0 YCIOBUIO 3a]1a4¥, HHTEPIPETUPOBATh B

COOTBETCTBUHU C KOHTEKCTOM 3aJ[a4U I1OJIyYEHHBIN
pe3ynpTrar
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KoopnuHatel v rpaguku.
DOyHKIUU

24

Koopaunara Toukn Ha
npsamMoun. Yucnosele
MIPOMEKYTKH.
Paccrosaue mexny
JByMsI TOYKaMH

KOOPAMHATHOM IIPSMOM.

[IpssmoyrosbHas
CUCTEMa KOOPJIMHAT Ha
1I0cKocTU. IIpumepsl
rpaduKoB, 3a1aHHbBIX
bopmynamu.

HN300paxkaTs HA KOOPAMHATHOU NPAMOU TOUKH,
COOTBETCTBYIOLIME 3aJaHHBIM KOOpAUHATAM, JIy4H, OTPE3KH,

WHTEPBAJIbI; 3alMKCHIBATh UX HA aJIre0pandeckoM si3bIKE.
OTMeuars B KOOPAUHATHOM IUVIOCKOCTH TOYKH T10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH I'paUKU HECTIOKHBIX
3aBUCHUMOCTEH, 3aJJaHHBIX (JOPMYJIaMU, B TOM YHCIIE C
noMoIibio 1udpoBbIx Jadbopatopuii. [IpuMeHATH, H3yYaTh
npeuMyIiecTBa,

HHTEPNPETUPOBATH rpadUuECKU Coco0 MpeCTaBICHUS U
aHajiM3a pazHooO0pa3HOM KU3HEHHOW HH(pOpMAIUH.
OcBauBarhp noHsiTHe PyHKIIMH, OBJIA/IEBATH
(GYHKIIMOHAJIBHOW TEPMUHOJIOTHUEH.

Pacno3HaBarhb quHelHy0 QyHKIMIO ¥ = kx + b,

Urenue rpadukoB
peanbHbBIX
3aBUCUMOCTEM.
[Tonsite GpyHKIUY.
I'padux dbysKIUN.
CaoiicTBa QPyHKIIHIA.
JluneitHas GyHKITUS.
[Toctpoenue rpaduxa
JTMHEHHOU (PyHKIIHH.
I'paduk GpyHKIINHA
y=|x|

ONMUCHLIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHU
k03¢ puIueHToB £ u b.

CrpouTtsh rpaduku TuHEHHON QYHKITNHN, QYHKIHH ) =] X |.
HUcnoab3oBarh nudpoBbie pecypesbl i1 HOCTPOCHUS
rpaduKoB PyHKIMIA 1 U3yYEHUS UX CBOWCTB.

[IpuBOANUTHE IPUMEPHI TMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIpoLECCax U SABICHUAX
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[ToBTOpeHue u 0600IIEHNE 6 [ToBTOpEHHE BriOuparb, IpUMEHATHh OLEHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX — IOHSATHI quces, BBIUKMCICHHH, TpeoOpa3oBaHUil  BBIpaXKCHUH,
M METOHOB Kypca 7 peLIeHNs] YPABHEHUM.
KHaCC%’ 00oOmeHue OCylIecTBJIATE CAMOKOHTPOJIb BHIIOTHAEMBIX JICHCTBHIH 1
SHAHHH CaMONPOBEPKY pe3ylibTaTa BEIYUCIECHUH, TpeoOpa3oBaHuil,
IIOCTPOCHUH.
Pemarp 3a1aum u3 peaybHOM XU3HU, MPUMEHSTh
MareMaTuuyeckue 3HaAHMS JIJIs1 PEIICHUs 3a/1a4 U3 IPYTUX
MIPEAMETOB.
Pemiath TeKcTOBbIE€ 3aJa4d, CPaBHMBATh, BbLIOHPAThH
CIOCO0BI pELICHUS 3a1a4H
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
8 KIIACC
HaumenoBanue pasnena |KonuuecTBo OCHOBHOE OcHOBHBIE BHJIBI JEATECIILHOCTH 00YUYarOIINXCS
(Temsl) Kypca JacoB cozepkaHue
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Yucna v BEIYUCIICHUS.

KBaaparHble KOpHU

15

KBagparuslii KOpeHb
u3 yucia. llonarue
00 uppanroHaJIbHOM
yucie. JlecaTudneie
NPUOIKEHUS
UPpALMOHATBHBIX
YHUCEIL.
JlelicTBUTETbHBIC
yucna. CpaBHEHUE
JICMCTBUTEBHBIX

YHUCCII.

VpaBHeHueE BUIA X’

=a.
CaoiicTBa
apu(pMETHICCKHIX
KBaJIPATHBIX KOPHEM.
[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHUH,
collepKaIux
KBaJIpaTHbIE KOPHU

DopMyJTHPOBATH ONpPeAeJIeHUe KBAAPATHOTO KOPHS W3
qucia, apupMeTUIECKOro KBaJpaTHOro KOPHSI.
IIpuMeHATH Onepanuio U3BJICUCHUS KBAJIPATHOTO KOPHS
U3 YKCIia, MCMOJb3Ysl P HEOOXOUMOCTH KAJBLKYJIATOP.
OueHnBaTh KBaIPATHBIE KOPHU LEIBIMUA YUCIaAMU U
JECSITUIHBIMU IPOOSMHU.

CpaBHMBATH U YHOPSA0YMBATH PAllMOHAIBHBIE U
MppallMOHAJIBHBIE YKCIIA, 3alIUCAHHbIEC C TOMOIIBIO
KBaJpaTHBIX KOPHEl.

HccaenoBarb ypaBHEHHE X° = @, HAXOAWTh TOYHBIE
npuOIMKEHHBIE KOPHU TIpH a > 0.

HccaenoBarb cBOMCTBA KBAIPATHBIX KOPHEW, TPOBOS
YHCJIOBBIE SKCIIEPUMEHTHI C UCITOJIb30BAHUEM KaJIbKYIISITOpa
(KoMmbrOTEpA).

Jloka3bIBaTh CBOICTBA apu(PMETUUCCKUX KBAAPATHBIX
KOPHEH; IPUMEHSATh UX JIJIs TPe0oOpa30BaHUs BBIPAKEHUH.
BoinoaHATH Npeo0pa3oBaHmsl BBIPAXKEHUM, COAEPKAIINX
KBaJpaTHbIE KOPHU. BripakaTe IepeMEHHbBIE U3
reOMEeTPUIECKUX U Ppuznueckux Gopmyn. BoruucasaThb
3HAYEeHUs BBIPAXKCHUH, COAECPKAIIUX KBaJPAaTHbIE KOPHH,
UCTIONB3YS TIPU HEOOXOAMMOCTH KaJIBbKYIISITOP.
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Hcnoab3oBarTh B XOJ€ pCIICHUA 3a1a4 9JICMCHTAPHBIC
NpeaACTaBICHUA, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUAMU
BCJINYHH.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTUS MATEMATUKHU

Yucna u BBIYUCIICHUA.

CrerneHb C HEJIBIM

CreneHs ¢ 1eabIM
[I0Ka3aTeJIEM.
CranpapTHas 3anuch

@opMyIMpPOBaAThH ONpeae/IeHHe CTEIICHU C LEIbIM

IIOKa3aTcCJICM.

noKaszareyeM IIpeacTaBasTh 3anMCh OOJIBIINX U MAJIBIX YHCET B
ucia. cTaHAapTHOM Bujie. CpaBHUBATD UKCJIA U BEJIUYUHBI,
Pa3mepnr 00beKkTOB
3alMCaHHbIE C UCOIb30BaHUEM cTeneHu 10.
OKpY>Karollero Mupa
Hcnonb30BaTh 3alMCh YKCEN B CTAHAAPTHOM BUJIE
(OT ByIeMEHTapHBIX
YacTHI 110 JUTSL BBIPAQXKEHHS pa3MEPOB 00BEKTOB, JUIUTEIbHOCTH
KOCMIYECKUX MIPOLIECCOB B OKPYKAIOILLIEM MUDE.
0OBEKTOB), DopMYyJIHUPOBATH, 3ANIUCHIBATHL B CHMBOJIHYECKOU (popMe
JUTUTENBHOCTD Y WJJIIOCTPUPOBATH IPUMEPaMHU CBOMCTBA CTEIEHU C
IPOLIECCOB B LEJIBIM TIOKA3aTEeIEM.
OKpY’KaroleM MHUpPE. IIpuMeHsITH CBOMCTBA CTEIICHU JJISI TIPEOOpa30BaHMUs
CaoiicTBa CTENEHU C BBIPAYKCHUH, CONEPKAIIMUX CTEIEHU C LEJIBIM IT0Ka3aTeJIeM.
L[E€JIBIM ITOKA3aTEIEM BoInoHATH AeficTBHS C YUCIIaMHU, 3alIUCAaHHBIMU B
CTaHJAPTHOM BHJE (YMHOXKXEHUE, JI€JICHUE, BO3BEICHUE B
CTCTIEHbD)
Anrebpanveckue KBaparTHbIii Pacno3naBarh KBaJpaTHBIN TPEXWIEH, YCTAHABINBATh
BbIpaXkeHHs. KBaspaTHbIi TPEXUJICH. BO3MOXKHOCTB €T0 Pa3JIOKEHNSI HA MHOKHUTEH.
TPEXUIICH PasnoxeHune PackiagpiBaTh HA MHOXKUTEI N KBAJIPATHBIN TPEXUICH C
KBaZIpaTHOTO HEOTPULATEIIbHBIM JUCKPUMUHAHTOM
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TpEXUYJICHA Ha
MHOXXUTEIIN

AnreOpanueckue
BBIPKCHUS.

Anrebpanueckasi ApoOb

15

Anrebpanueckas
npo6sb. JlomycTumblie
3HAYCHUS
NIEPEMCHHBIX,
BXOJISIINX B
anreOpanyeckue
BBIPAKCHUSI.
OCHOBHOE CBOWCTBO
anreOpanyecKon
npoou. CokpalieHne
npobeii. CinoxeHnue,
BBIUHTAHUE,
YMHOXKEHHUE U JICTICHHE
anreOpandecKux
TpoOei.
[Ipeo6pazoBanue
BBIPAKCHUH,
COZIEPIKAIIUX
anreOpandeckue
Ipobu

3anucpIBaTh anrebpanveckue BeipakeHus. Haxoqurs
00J1aCTh OTIpeIeIeHUs] PAllHOHAIBHOTO BBIPAKEHUSL.
BBINOTHSATDH YUCIIOBBIC MMOICTAHOBKY U BHIYHCJISATH
3HaueHHe ApoOu, B TOM YHCIE C TOMOIIBIO KaJIbKYJISITOPA.
®opMyJIHPOBATH OCHOBHOE CBOWCTBO ajiredpanyecKoil
poOu U MPUMEHSATH €ro JIJIs TpeoOpa3zoBaHus APOOEH.
BbINOTHSATD AelicTBHUS C anreOpanvdecKuMu IpOOsSMHU.
[IpumensTh MpeoOpa3oBaHus BRIPAKEHUN IS PELICHUS
3a1a4y. Beipaxkarb nepemeHnsble 3 Gopmyn (pusnyeckux,
reOMETPUYECKUX, ONMCHIBAIOIINX OBITOBBIC CUTYALINH )
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YpaBHEHHUs U HEPABCHCTBA.

KBaaparHble ypaBHEHHUS

15

KBagparnoe
ypaBHeHue. HenonHoe

KBaJIpaTHOE ypaBHEHHE.

dopmyna KOpHEN
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienue ypaBHeHui,
CBOJSIIIUXCA K
KBA/IPAaTHBIM.
[Ipocrenmue
IPpOOHOPALIOHAJIbHBIE
YpaBHEHU.
Pemenne TeKCTOBBIX
3a1a4 C IIOMOIIBIO
KBAIPATHBIX
ypaBHECHUH

Pacno3HaBarb KBaJIpaTHbIC YPaBHEHUS.
3anuceiBaTh (pOpMYyJIy KOPHEN KBaJAPAaTHOIO YPABHEHNUS;

pemiaTh KBaAPATHbIC YPABHEHUS — ITOJIHBIC U HETOJIHBIE.
IIpoBoauTh NpocTEHIINE UCCIETOBAHUA KBAIPATHBIX
YpPaBHECHUH.

Pemrars ypaBHeHUs1, CBOISAIIMECS K KBAIPAaTHBIM, C
MOMOMUIBIO TPeoOpa30BaHUM U 3aMEHON MEPEMEHHOM.
Habuaronars 1 aHAJIU3MPOBATH CBA3b MEXK/1y KOPHSIMU U
k03¢ puIMeHTaMu KBaIpaTHOTO YPaBHEHHUS.
dopmyaupoBath Teopemy Buera, a Taxxe oOpaTHYIO
TEOpEMY, IPUMEHATH 3T TEOPEMBI JJIsl PELICHUS 3a1a4.
Pemath TekcTOBBIE 32/1aUM aNredpandyeckuM CrocoOoMm:
NEPEXOAUTH OT CIOBECHOU (POPMYITHPOBKH YCIOBUS 3a/1a4l K
anredpanyecKkoil MoJeNH MyTEM COCTaBICHUS! yPAaBHEHHUS;
pelIarb COCTaBICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS ¢ MCTOPHUEI Pa3BUTHS alTeOpHI
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

13

JIuneiiHoOE ypaBHEHUE C
JBYMS IEPEMEHHBIMH,
ero rpauk, NpuMepsl
penieHns ypaBHEHU B
LEJIbIX YUCaX.
Pemenne cuctem aByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBarhb JIMHENHBIE YPABHEHHUS C JBYMS
IIEPEMEHHBIMU.

CrpouTsb rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HCI0JIb3yH HU(PPOBLIE pecypChl.

Pasznuuare napasieibHble U IEPECEKAIOLIUECS NIPAMBIE T10
VX YPABHECHUSIM.

Pemiarb cucTeMbl ABYyX JIMHEWHBIX YPABHEHUM C ABYMsI
IIEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM.

C ABYMA ICPCMCHHBIMMU.

[Ipumeps! pemieHus
CHUCTEM HEJIMHENHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMH.
I'padmuueckas
UHTEpIpeTalus
YpaBHEHUS C IBYMs
NEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C IBYMsI
NEPEMEHHBIMH.
Pemienue TekcToBBIX
3a/1a4 C MOMOIIIbIO
CHCTEM ypaBHEHUU

Pemarsb npocTeiiime CucTeMbl, B KOTOPBIX OJJHO U3
YpaBHEHUI HE SIBISAETCS JIMHEHMHBIM.

IMpuBoauTh rpagu4ecKyr0 MHTEPNPETANUIO PELICHUS
YPaBHEHHUS C IBYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUM C
JByMS IEPEMEHHBIMH.

Pemiath TeKCTOBBIE 32/1a4M AJITCOPANIESCKUM CITOCOOOM
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YpaBHEHHUs U HEPABEHCTBA.
HepasencTBa

12

YHucnoseie
HEpPABEHCTBA U UX
CBOMCTBA.
HepagsenctBo ¢ ogHoOM
IIEPEMEHHOM.
JlnHeunnbie
HEPABEHCTBA C OJHOU
MIEPEMEHHOM U UX
peuienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opmyIMpoOBaTH  CBOMCTBAa  4YHMCIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOMU MPSIMOU, 10KA3bIBAThH
anreOpanyeck.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELLICHUS 3a1a4.
Pemiars nuHEHBIE HEPABEHCTBA C OHOM IIEPEMEHHOM,
n300paxarh pelieHrue HEPaBEHCTBA HA YUCIIOBON MPSIMOM.
Pemath cucTeMBbI JIMHEHHBIX HEPABEHCTB, U300paKaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSIMOU

C OIHOM MEPEMEHHOU U

UX pELICHHUE.
Nzobpaxenue
pELIEHUS TUHEUHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YHCIJIOBOU
IPSAMOU
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OyHKIUU.

OCHOBHBIE TOHATHUA

[lonstue pyHkuuy.
OO6nacTh onpeneneHus
Y MHOKECTBO
3HaYeHUN QYHKIIUH.
Cnoco6bl 3a1anus
dbyukui. I'padux
¢byukiuu. CoiicTBa
byHKIIUM, UX
0TOOpaKEHHE

Ha rpaduke

Hcnonb3oBarh GyHKIMOHAIBHYIO TEPMUHOJIOTHIO H
CHMBOJINKY.

Boruncasith 3Ha4eHus1 GYHKUUN, 3a1aHHBIX (OpMyIaMu
(mpu  HEOOXOAMMOCTH  HCIOJB30BaTh  KaJbKYISTOP);
COCTABJATH TA0IMUBI 3HAYEHUI QYyHKUIUU.

Crpours mo Toukam rpagukm QyHKIHMA.
OnuckiBaTh cBOMiCcTBa PYHKIIMU HAa OCHOBE €€
rpauIeCcKOro MpeICTaBICHUS.

Hcnonb3oBarh GyHKIIMOHAIBHYIO TEPMUHOJIOTHIO H
CHMBOJINKY.

HccaenoBarb npuMepsl rpadvKoB, OTPAKAIOUIUX pealIbHbIE
nporeccol U sBieHus. IIpuBoauTh NpUMepHI IPOLIECCOB U
SBJICHUM C 3aJJaHHBIMUA CBOMCTBaMHU.

Hcnonb30BaTh KOMNBIOTEPHBIE IPOTPAMMbI

JUTSl TOCTPOEHUS TpauKoB (PYHKIMIA U U3yUEHUSI UX CBOWCTB

DOyHKINH.
UrcnoBbie GyHKITUU

YreHue u noCcTpoeHUe
rpaduKoB QyHKIIHIA.
[Tpumeps! TpadukoB

HaxoauTs ¢ noMoibio rpaguka QyHKIUY 3HAUCHUE OTHOM
Y3 paCCMAaTPUBAEMBIX BEJIMYMH 110 3HAUCHUIO Apyrou. B
HECJIOKHBIX CIy4asiX BbIPAXKATH (POPMYJIOH 3aBUCUMOCTDH
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dyHKImid,
OTpa)xarouux
peanbHbIe MPOIIECCHI.
OyHKINH,
OTMKCHIBAIOIINE
OpsIMYIO U 00OpaTHYIO
IPOMOPLHOHATILHBIE
3aBHCHUMOCTH, HX
rpaduxmu.

I'paduk pynkuun y
=x2

OyHKIMH Y =

x4 y=x,
yVE Y = x)
rpaduyeckoe pelieHue
YPaBHEHUH U CUCTEM
YpaBHECHUU

MEXKIy BETUYHMHAMU.
OnuceIBaTh XapakTep U3MEHEHUS OTHOW BEJIMYHUHBI B
3aBUCHUMOCTH OT U3MEHEHHUSI IPYTOM.

PacnosnaBarb Bubl n3yyaeMbix GpyHkuuii. [lokassiBaTb
CXEeMATHYEeCKH II0JIOKEHNUE HAa KOOPIUHATHOM IIJIOCKOCTH

rpadukoB QpyHKUMIA BUAA: Y 2y =xhy=ix, y= | x|
HUcnoab3oBarb (pyHKUIHOHANBHO-TPaduYecKune
NpeACTABJICHMS [JIs1 PELICHUS U UCCIIEAOBAaHNs YPABHEHUN U
CUCTEM ypaBHECHUM.

IIpuMeHATH HU(PPOBBIE pecypcehl LIl TOCTPOCHUS
rpagukoB QyHKIUI

[loBTOpeHue u 00obImIeHNE

[loBTOpEeHUE
OCHOBHBIX MOHATHHI U
METOJIOB KYpcOB 7 U 8
KJIaCCOB, 0000IIIEHNE
3HAHUM

Bri0upaTh, NPUMEHATH, OLIECHUBATH CIIOCOOBI CPABHEHUS
YKCell, BBIYUCICHU, TPe00Opa30BaHU BEIPAKECHUN, PEIICHUS
YPaBHEHHM.

OcymecTBISATH CAMOKOHTPOJIb BBITIOJHSIEMBIX ICHCTBUM U
CaMOIIPOBEPKY pe3yabTaTa BEIYMCICHUHN, TpeoOpa3oBaHuM,
MTOCTPOCHUM.

Pemarnb 3agavuu u3 peaﬂbHOﬁ KHU3HU, IPUMCHATDH
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MaTeMaTu4yeCKUe 3HaHUs JUIsl peLIeHUs 3a/1a4 U3 IPYTUX
PEIMETOB.

Pemath TekcTOBBIE 32/1a4M, CPABHUBATh, BHIOMPATH
CIoCOo0bI PEUICHUS 3a4a4l

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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9 KUIACC

OcCHOBHEIC BUABI ACATCIIPHOCTHU O6y‘laIOH_[I/IXC$I

HaumenoBanue pasnena  |KonuuecTBo OcHoBHOE
(Tembl) Kypca 4acoB CoZlepKaHue
Yucna v BBIYMCICHUS. 9

JleiCTBUTEIILHBIC YKCIIa

PanmonansHbie uyuncia,
VppalMOHAJIbHbIE

YpCiaa, KOHEYHBIE U
OCCKOHEUHBIE
NECSITUYHBIE  JPOOHU.
MHO0KeCTBO
JICUCTBUTEIILHBIX
YHCEe;
JIEHCTBUTEIIbHBIC
qucia KakK
OCCKOHEUHBIE
NECSITUYHBIE  JTPOOH.
B3auMHo oxHO3Ha4YHOE
COOTBETCTBUE MEXIY
MHOKECTBOM
JICUCTBUTEIIBLHBIX
YHUCeNI M MHOXECTBOM
TOYEK KOOPIAMHATHOMU
npsimoil.  CpaBHeHUe
JICUCTBUTEIIHLHBIX
YHCell,
apupMeTHIEeCKHe

Pa3BuBath npeacTaBjieHUs O YKUCIax: OT MHOXXECTBA
HaTypaJabHBIX YUCEI O MHOXKECTBA JEUCTBUTEIIbHBIX
yucelsl. O3HAKOMUTBCS C BOBMOKHOCTBIO MTPEICTABICHUS
JEeUCTBUTEIILHOTO YHCIIa KaK O€CKOHEYHOU JAECITUIHON
JTpoOU, MPUMEHSITh JCCATUYHBIC TPUOITIKCHUS
palMOHAaNBHBIX U UppallMOHAIbHBIX yncell. U300paxkarh
JNEWCTBUTENIBHBIE YHCIIa TOUKAMU KOOPAUHATHOMN IPSIMOIA.
3anucpiBaTh, CPABHUBATH U YNIOPAL0YNBATH
JEWCTBUTENBHBIE YHCIIA.

BoInoIHATH, cOUETast YCTHBIE M TUCBMEHHBIE TPUEMBI,
apudgmMeTHYeCcKHe AeiCTBUS C pAllUOHATIbHBIMU YUCIIAMU;
HAXOAMTb 3HAYECHUS CTEIICHEN C LEIbIMU NTOKA3aTEIsIMU U
KOPHEWN; BBIYMCJIATH 3HAUCHUS YACIIOBBIX BBIPAXKCHUN.
HHonyuuTs npeacTaBjieHue O 3HAYUMOCTH
JIEVCTBUTEIIBHBIX YUCEIl B MPAKTUYECKON AEATENBHOCTH
YeJI0BeKa.

AHAJIM3MPOBATh U [eJaTh BbIBOABI O TOYHOCTHU
NPUOJIMKEHUSI IEMCTBUTENBHOIO YHCIIA TIPU PEIICHUU
3a/1ad.
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OKpynISTh JEUCTBUTEIIBHBIE YUCIIA, BBINOJHATH NPUKHIAKY
pe3yabTara BIYUCIEHUN, OMEHKY 3HAaYEHU N
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JICUCTBUS C
JICMCTBUTEIBLHBIMU
YHUCJIAMH.
[Tpubnmxeénnoe
3HAYCHHE BEJIUYUHEI,
TOYHOCTD
npUOTMHKEHHUS.
OkpyrieHue yuces.
[Ipukuaka u oueHka
pE3yaBTaTOB
BBIUHCJICHUH

YHUCJIOBBIX Bpra)I(eHI/If/'I.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTUS MATEMATUKHU

YpaBHEHUs U HEPABEHCTRA.
YpaBHEHUSI C OTHOMU
MIEpEMEHHOMN

14

JInHelriHoe
ypaBHeHue. Penienue
YpPaBHCHUH,
CBOMSIIUXCA K
JIMHEHHBIM.
KBagparHoe
ypaBHeHue. Pemenue
YpaBHEHUH,
CBOJSIIUXCA K
KBaJIPATHBIM.
bukBanparasie
YpaBHEHMUS.

OcBaunBarb, 3alI0MMHATH U NIPUMEHATH IrpauuecKkue
METOAbI TPU PEIIEHUU YPABHEHUI, HEPABEHCTB U HX
CUCTEM.

Pacno3HaBarh 1ieinpie 1 IpoOHbIe ypaBHeHUs. PemiaTh
JINHeliHble W KBaJpaTHble YPABHEHHsl, YPABHEHUS,
CBOJSIIHECS K HUM, npocTenme
TpOoOHOpalMOHATBHBIC YPaBHEHHUS.

IIpeanaraTh BO3MOXXHBIC CITOCOOBI PEIICHHUS TEKCTOBBIX
33514, 00CYKIAaTh X U PelaTh TCKCTOBBIC 3a1a49H
Pa3HBIMU CITOCOOAMH.

3HAKOMHUTBCS C HCTOPHUE Pa3BUTUSI MATEMATUKHU
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[Ipumepsl pereHus
YPaBHEHUU TPETbEN U
YeTBEPTOU CTEIICHEN

paslioKeHUEM Ha
MHOXXHUTENU. Perienue
JTpOOHOpAIMOHATBHBIX
YPaBHEHHM.

Pentenne TekcTOBBIX 3amad
anreOpandecKuM METOIOM
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YpaBHEHHUs U HEPABCHCTBA.

Cucrtembl ypaBHEHUI

14

YpaBHeHue c IBYMSI
NEPEMEHHBIMH M €r0
rpaduk. Cucrema JByX
JMHEUHBIX YPAaBHEHUH C
JIByMsI TIEPEMEHHBIMH H €€
peuwienue. Pemenue cucrem
JBYX YpaBHEHUH, OTHO U3
KOTOpBIX  JIMHEWHOE, a
JIPyro€ — BTOPOM CTETICHH.
I'padmuueckas

UHTEpIpPETALNs]  CUCTEMBI
YpaBHEHHUI C  AByMS
IepeMEHHbIMU.  Pemenue
TEKCTOBBIX

OcBauBarb M IPUMEHATH IPUEMBI PELLIEHUS CUCTEMBI

JBYX JJUHEWHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU U

CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OTHO YPABHEHHE

HE SIBJIACTCS JIUHEWHBIM.

Hcnonb3oBarh QPyHKIIMOHAIBHO-TpaduuecKkue
NIPEACTABICHUS U1l PelICHUs U MCCIeJOBAHUSA
YPaBHEHUU U CUCTEM.

AHa.]II/I3I/IpOBaTb TEKCTDbI 3aa4, pemarb Ux

aﬂre6paH‘I€CKI/IM CII0COOOM: MEePEXOAUTD OT CJIOBECHOM

(bOpMyTUPOBKH yCIOBUS 3a/1a4M K ajre0pandeckoin
MOJIEIN MMYTEM COCTABJICHUSI CUCTEMBI YPaBHEHU;
pemaTh COCTAaBICHHYIO CUCTEMY YPaBHEHMI;
HHTEPNPETHPOBATDH PE3yNbTaT.

3HAKOMUTBCS C MCTOPUE Pa3BUTHUA MAaTEMAaTUKU

3a/1a4 anreOpandecKum
crocobom
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YpaBHEHHUs U HEPABCHCTBA. 16 YHucossle Yurare, 3a1MCHIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepasencTBa HCPAaBCHCTBA U UX HEPaBCHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TCPMHHOJIOTHIO.
CBO¥CTBA. JIMHEHHbIE BbInojiHATH MpeoOpa30BaHNs HEPABCHCTB, HCIMOJIb30BATH
HCPABCHCTBA C 71 TIpeoOpa30oBaHKs CBOMCTBA YHMCIOBBIX HEPABEHCTB.
OJIHOM MEPEMEHHOU .
A p Pacno3HaBarh NTuHEMHbBIE U KBaPaTHbIE HEPABEHCTBRA.
Y UX pEIICHHE. . .
. Pemarp nMHEHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
Cucrembl JIMHENHBIX
. HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAOIIUX
HEPABEHCTB C OJHOI
HePEMEHHOIT | 11X KBa/IpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
pelleHHE. MOJIYYEHHBIE PEIICHUS.
KBanparHsie N300pakarh pellieHHEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpPABEHCTBA U NX Ha YUCJIOBOW MPSIMOii, 3aNIMCBHIBATH PEUICHHUE C TOMOLIBIO
peleHue. CHUMBOJIOB.
I'paduueckas Pemath KBajipaTHbie HEPABEHCTBA, UCIIOIb3Ys rpaduyecKue
WMHTEpIpETALIUS MIPEICTaBICHUSI.
HCPABCHCTB U OcBauBaTh M NPUMEHATH HEPABEHCTBA IIPU PELICHUU
CHCTEM HEPABCHCTB C pa3IUYHBIX 3a/1a4, B TOM YHUCJIE IPAKTUKOOPUECHTUPOBAHHBIX
JByMsI
IIEPEMEHHBIMU
OyHKIMU 16 PacnoznaBarsb BHJIbI U3y4aeMbIX HKIIWH;
YHKH KBanparnunas A v (pymii;
WILTIOCTPUPOBATh CXeMaTHYEeCKH, 00bSICHATH

byHkms, e€ rpaduk u
cBoictBa. [Tapabona,
KOODPJIMHATHI BEPITUHBI
napaboibl, OCh

pacmoio’KeHNe Ha KOOPIAWHATHOW TUIOCKOCTH TpaduKoB
k

Gynkumii Bupa: y =kx,y=kx+b,y= _, y=x%
X
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CUMMETPHUH NapadoJIbl.

I'padpuku pyHKIMIA:

y=hkx, y=
kx + b,

y= ¥y =vx, y = |x| B 3aBUCUMOCTH OT 3HAYEHU I

K03 (ULMEHTOB; OMHUCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaapaTudHy0 QyHKIHIO 1O popmyre.
IIpuBoAUTH MpUMeEPHI KBAIPATUIHBIX 3aBUCUMOCTEH

U3 peanbHON XU3HH, (DU3UKHU, TECOMETPHH. BBHISIBIAATH

u 0000mare 0coOEHHOCTH Trpaduka KBaAPaTUUHOU
ynkuum y = ax* + bx + c.

Crpoutrs mu cxeMaTH4eckH Tpaduku
KBaJ[paTUIHBIX (DYHKIUH, 3aJaHHBIX (GOPMYITaMH BHIA ) =

U300paxkaThb

ax’,y=ax*+q,y=a(x +p)*, y=ax*+ bx + c.
AHaJIN3UPOBATH M MPUMEHSATH CBOMCTBA M3yUYCHHBIX
(GYHKITUH U UX TIOCTPOCHUS, B TOM YHUCJIE€ C IIOMOIIBIO
U (POBBIX PECYPCOB
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Yucnosbie

IIOCJICAO0BATCIIBHOCTH

15

[TonsTe yncnoBon
MOCJIEN0BATEIBHOCTH.
3ananue
MOCIIE0BATETbHOCTH
PEKYPPEHTHOMN
dbopmynoit u popmymnoit
n-TO YJICHA.
Apudmernyeckas u
reoMeTpuyecKas
MPOTPECCHUH.
DopMyIbl 7-TO YJI€HA
apu(pMeTHYeCcKoi u
reOMEeTpUYECKON

OcBauBaTh M IPUMEHSITh UHACKCHBIE 0003HAUEHNUS,
CTPOMTH peuyeBble BbICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMHHOJIOTUH, CBI3AHHON C IOHSITUEM
MOCJIEIOBATENbHOCTH.

AHaau3upoBatb GOpMyNy 7-TO 4jieHa
MOCJIEIOBATENIbHOCTH WIM PEKYPPEHTHYIO POpMYITy H
BBIYUCJIATH WICHBI IOCIE0BATEbHOCTEN, 3a/IaHHbIX
TUMH (POpMYyJIaMHu.

YcraHaB/IMBATHL  3aKOHOMEPHOCTH B MOCTPOCHUU
MOCJIEIOBATENIbHOCTH, €CJIHM BBIMKCAHBI IIEPBHIE HECKOIBKO
€€ YICHOB.

Pacno3naBarb apu(pMETHYECKYIO U TEOMETPUIECKYIO
MIPOrPECCHUH MPHU Pa3HBIX CIIOCOOAX 3a1aHMUS.
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MPOrPECCUN, CYMMBI
MIEPBBIX 71 YICHOB.
N3o0paxenue uaeHOB
apu(pMeTUIECKON 1
FEOMETPUYECKON
MPOrPECCUN TOYKAMH
Ha KOOPJMHATHOU
TIOCKOCTH.
JInHEenHbIN U
YKCIOHCHIIMAIbHBIN
pOCT.

CrnoxxHbIe IMPOLICHTHLI

Pemarb 3a1aun ¢ ucnonb3oBaHueM (OpMyll n-ro ujaeHa
apu(PMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI
IIEPBBIX 71 WICHOB.

M300paxars 4ieHBI OCIEI0BATENBHOCTA TOUKAMU Ha
KOOPJAMHATHOM TUIOCKOCTH.

PaccmarpuBarh npuMepsl NPOLECCOB U ABJICHUH U3
peanbHOM KU3HU, WUTIOCTPUPYIOIUE U3MEHEHHE B
apuMeTHUECKON MPOrPEeCCUH, B TEOMETPUUECKON
POrpeccuu; n300paxarh COOTBETCTBYIOIIHE

3aBHUCUMOCTH rpaduyecKH.

Pemathb 3a1aum, CBsI3aHHBIE C YHCIIOBBIMU
MOCJIEIOBATENIbHOCTSIMU, B TOM YHUCJIE 3aJa4u U3 PeabHOM
YKU3HU C UCTIOJIb30BAHUEM IIHU(PPOBBIX TEXHOJIOTHIA
(37eKTPOHHBIX TabHII, rpadUUECKOTO KANBKYIATOpA U T.I1.).
Pemathb 3a71a41 Ha CI0XKHBIE MPOIICHTHI, B TOM YHCIIE 3a/1a4H
13 peaJibHOM MPaKTUKHU (C UCTIOJIB30BAHUEM KaJIBKYIATOPA).

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTUSI MATEMATUKHU
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[loBTOpeHue, o6001IEHNE,

CUCTEMAaTu3alus 3HaHu

18

Yucaa u

BbIYHCJIEeHUS (3aIHCh,
CpaBHEHUE, IEMCTBUA C
JICHCTBUTEIbHBIMH
YUCJIaMH, YUCI0Bas
npsiMasi; TPOLICHTHI,

OnepupoBarb NOHATHAMM: MHOKECTBO, IIOJMHOKECTBO,
orepanuy HajJ MHOXECTBaMU; MCIOJIb30BaTh rpaduyeckoe
IPEACTABICHUE MHOKECTB JIJIs1 OMCAHMS PEAIbHBIX
IIPOLIECCOB U SABJICHU, IPU PELIEHNH 3a7a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

AKTyaJIM3MpoBaTh TEPMHHOJOIMI0 M OCHOBHbIE

OTHOIICHHA, AeUCTBHA, CBA3aHHBIE C YMCJIAMHU: HATYPAJIbHOE YUCIIO,
HPOIIOPIINH, MPOCTOE U COCTABHOE YUCJIA, IEJTUMOCTb HATYPATbHBIX
OKpYIJICHHE,
qKCesl, IPU3HAKU AEIUMOCTH, LIEI0€ YUCIIO, MOAYJb YUCTa
pUOIKEHNE, » 1P o » I » MOZY ’

OIICHKA;  pelIeHue
TEKCTOBBIX  3ajad
apupMeTHIECKUM

CIIocoooM)

OOBIKHOBEHHAs U JECATUYHAS APOOU, CTAaHAAPTHBIN BU]T
qrclia, apupMETHIeCKUN KBaAPaTHBIA KOPEHb.

BoINOJIHATH AeCTBUA, CPABHUBATH M YIIOPSIA0YMBATh
YyUCIla, TPEACTABIIATh YKCIIA HA KOOPAUHATHOW MIPSMOH,
OKPYIJISATh YKCJIA; BHIMOJIHATH NPUKUAKY M OLEHKY
pe3yJibrara BbIUUCICHUI.

Pemiath TekcTOBBIE 3aJa4M apUOMETHUECKUM CIIOCOOOM.
Pemiarp npakTuyeckue 3aJa4M, COJAECpKAIIUE IMPOLEHTHI,
JOJI, 4YaCTH, BbIPAXKAIOIIUE 3aBHCUMOCTU: CKOPOCTh —
BpEMsI — pPACCTOSIHME, II€HA — KOJIMYECTBO — CTOMMOCTb,
00BEM  paboTbl — BpeMsi — MPOU3BOJIUTEIBHOCTh  TPYHA.
Pa3ouparnb pealibHbIe KU3HEHHBIE CUTYallHH,
(¢opmyaMpoBaTh UX Ha S3bIKE MATEMATUKH,
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HAXOAUThb pEUICHUE, MPUMEHSAS MaTeMaTHYeCKUM armapar,
HHTEPNPEeTUPOBATH PE3yIbTAT

AJslredOpanyeckue
BbIPAKEeHUS

(mpeobpaszoBaHue
anre0pandecKux
BBIPAKECHUM,
JIOTTYCTUMBIE

3HAUCHUS)

OnepupoBaTh NOHATUSAMM: CTEIICHB C LIEJIBIM ITOKA3aTeIIeM,
apupMEeTHIEeCKUN KBaAPATHBIM KOPEHb, MHOTOWIEH,
anreOpanyeckas 1poOb, TOXKIESCTBO.

BbINOJIHATHL OCHOBHbIE 1€MCTBHSA: BHITIOJHATh PACUETHI 11O
dbopmymam, mpeoOpa3oBBIBAThH MENIbIC, IPOOHOPAITMOHATILHBIC
BBIPAYKEHUS 1 BBIPAKECHUS C KOPHAMH, PEaTM30BbIBATH
pa3i0KeHHEe MHOTO4YJIEHa HA MHOXKHUTEIM, B TOM YHCIIE C
HCIIOJIb30BaHUEM (DOPMYINT pa3HOCTH KBaJApaToOB M KBajpara

CYMMEBLI U PAa3HOCTH; HAXOAHUTDH
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JOIIYCTUMBIE 3HAYECHUS NIEPEMEHHBIX IS
JIpOOHOpALMOHATBHBIX BBIPAKEHUH, KOPHEH.

MopenupoBarh ¢ IOMOLIBIO (POPMYI peasibHbIE IPOLECCH U
SIBJICHUS

DyHKINH
(moctpoenue,
CBOMCTBA M3yYCHHBIX
dyHKIMI;
rpaduueckoe pelieHue
YPaBHEHUU U UX
CHUCTEM)

OnepupoBaTh NOHATUAMU: QyHKLIMS, TpadUK PYHKIIHH,
HYIH (QYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKHU BO3pacTaHusi, yObIBaHHsI, HAMOOJbILIEE U
HauMEHbIIIee 3HAYCHUS (PYHKIIUH.

AHaIM3MpPOBaTh, CPAaBHMBATh, O0CYXKIaTb CBOIICTBa

GYHKIUHA, CTPOUTH UX rpaduKu.

OnepupoBaTb NOHATHAMM: TIPAMAs IPOTOPLIMOHAIBHOCT,
oOparHas MpONOPIUOHAIBHOCTD, TUHEHHAS (PYHKIINS,
KBaJpatuyHas QyHKIMs, mapadoiia, rurepoora.
HUcnonb3oBarh rpa@uKu 1151 ONPEACIICHNUS CBOUCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JJIsl pELICHUS 3a]1a4 U3 JIPYrux
y4eOHBIX MTPEAMETOB U PEAJbHOM KU3HH; MOJEJIUPOBATH C
MOMOIIIBIO TPa(UKOB peasbHbIC MPOIECCH U SIBICHHUS.
Bripaxars popMy1aMu 3aBUCHMOCTH MEXY BEIIMUUHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

102
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OE/TEPAJIBHASA PABOYAA INPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUSA» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIIMCKA

I'eomeTpust kak OJMH U3 OCHOBHBIX PA3JEIOB IIKOJIBHOM MaTeMaTUKH, UMEIOIIUN
CBOCH IIENBI0 00ECIEeYUTh M3YYCHHE CBOMCTB U pa3MepoB (UTYp, MX OTHOIICHUH H
B3aMMHOE PACIOJIOKEHUE, ONUPAECTCI Ha JOTHUYECKYIO, JOKA3aTECIbHYI JIMHUIO.
[leHHOCTh W3y4YEHHMS] TEOMETPUM HA YPOBHE OCHOBHOTO o0OImero obOpa3oBaHuUs
3aKJTIOYAETCS B TOM, YTO OOYYalOUIUMICS YYUTCA TMPOBOIUTH JOKa3aTeJIbHBIC
pacCyKJE€HHs, CTPOUTh JIOTUYECKUE YMO3AKJIIOUCHHUSA, JIOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKAECHHUS «OT
POTUBHOTO», OTIMYaTh CBOMCTBA OT TMPU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKIACHHUS.

BTopoii 1I€HHOCTBbIO HM3YUEHHSI TE€OMETPUHU SBISIETCA HCHOJIb30BAHUE €€ Kak
UHCTPYMEHTA MpPH PEIICHUM KaK MareMaTUYeCKUWX, TaK M MPaKTUYECKHX 3ajad,
BCTpEUAIONIUXCsl B peanbHOU *Ku3HH. OOydaromuiics MOJDKEH HAYYUTHCS OMNpPENeNnTh
reoMeTpuueckyro (urypy, omnucarb CIOBaMU J@HHBIM YepTEX WIM PUCYHOK, HAWTH
IUIONIAlb 3€MEJFHOT0 Y4YacTKa, PacCuuTaTh HEOOXOIMMYIO IIJIUHY OINTOBOJOKOHHOTO
KabeJs win TpebyeMbie pa3Mephl rapaka JjIsl aBTOMOOHIISE. DTOMY COOTBETCTBYET BTOpasl,
BBIYHMCIIMTENbHAS JIMHKUS B U3y4eHUU reomeTpuu. [lpu penieHnu 3amady npakTUUECKOTO
Xapakrepa OOyYalolUWACA YYHUTCS CTPOUTh MAaTEeMAaTHUYECKHUE MOJEIH pealbHBbIX
KU3HEHHBIX CHUTyallui, MPOBOAWTH BBIUUCICHHUS U OLIEHUBAaTh AaJICKBATHOCTH
MIOJIy4Y€HHOTO pe3ynbrara.

Kpaiine Ba>xHO TOTYEPKUBATE CBA3U TEOMETPHUU C IPYTUMHU YICOHBIMU MIPEAMETaMHU,
MOTHBUPOBATh HCIIONB30BATh OMPEACICHHUS TEOMETPUYECKUX (UTYp H TIOHSTHIA,
JIEMOHCTPUPOBATHh NMPUMEHEHUE MONYYCHHBIX YMEHUIA B (PU3UKE W TEXHUKE. DTU CBI3U
HamOoJee Spko BUIHBI B Temax «Bektopwr», « TpuroHomMeTpruyecKkre COOTHOIICHHSY,
«Meton koopauaat» u «Teopema I[Tudaropar.

VYueOnniii kypc «leoMeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3JIeiibl
conepxanus: «['eomerpudeckue GUTrypsl U X CBOMCTBaY, «3MepeHne reoMeTpuyeCcKux
BEJIIMUMH», «Jl€KapTOBBI KOOPAWMHATBI Ha IUIOCKOCTH», «Bexkropel», «/IBrmxeHus
I0CKOCTHY, «IIpeobpazoBanust mogo0ous».

OOuiee uucnO 4YacoB, PEKOMEHIOBAHHBIX IS HU3Y4YeHUsT Y4eOHOro Kypca
«I'eomeTpus», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B Henenmwo), B 8 kinacce — 68
yacoB (2 yaca B Heziento), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).
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COAEPXAHUE OBYYEHUASA

7 KVIIACC

HauansHbie nonsTus reometpun. Touka, npsimMasi, OTpe30K, Jy4. Yroa. Buasl yros.
Beprukanbuble M cMmexHble yIbl. buccekrpuca ymia. JlomaHas, MHOI'OYI'OJIBHUK.
[TapannenbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX.

Cummerpuunbie ¢urypbl. OCHOBHbBIE CBOMCTBa OCeBOM cuUMMeTpuu. llpumepsl
CUMMETPHH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE NTOCTPOEHMS C MOMONIBIO LIMPKYNS U JUHEWKU. TpeyronbHuk. Beicora,
MearaHa, OUCCEeKTpUca, UX CBOWCTBRA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUYN TPEyroabHUKUA. HepaBeHCTBO TpeyrojibHUKA.

CBolicTBa W TNpU3HAKKM PaBHOOEAPEHHOro TpeyroibHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHHUKOB.

CBoiicTBa M NpPHU3HAKU MapajuieNbHBIX NpAMBIX. CyMMa YIJIOB TpPEyrojbHUKA.
Bremnue ymisl TpeyrojabHHKA.

[IpsMoyronbHblld  TpeyroibHUK.  CBONCTBO ~ MEOUAHBl  MIPSIMOYTOJBHOIO
TPEYTrOJIbHUKA, IPOBEAEHHOM K ruroreHyse. I[Ipu3sHaku paBeHCTBA MPSIMOYIOJbHBIX
TPEYroJbHUKOB. [IpsIMOYTrOnbHBII TPEYrodbHUK € yIIIoM B 30°.

HepaBeHncTBa B reoMerpuu: HEpPABEHCTBO TPEYIOJIbHHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa o OOoJIbIIeM yIiie U OobIeil CTOpOoHE TpeyronbHuKa. [leprneHauKymsp
Y HaKJIOHHAas.

['eomeTprueckoe MecTo ToueK. buccekrpuca ymia u CepeIUHHBIN TEPIEHIUKYISP K
OTPE3KYy KaK TEOMETPUUECKHUE MECTA TOUEK.

OKpy’XKHOCTb M KpYI, XOpJla U AUaMeTp, UX CBOMCTBAa. B3auMHOe pacnonoxeHue
OKpykHOCcTH H mnpsmon. KacarenpHas M cekymas K OKPYKHOCTH. OKpYXHOCTb,
BIIMCaHHAs B yroil. BnrcanHas U ONKMCaHHAs OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYeteipéxyronpauku. [lapamienorpaMmm, ero npu3Haku U CBOMCTBA. HacTHBIE cllyyan
napajuiesiorpaMMoB  (IIpsIMOYTOJIbHUK, POMO, KBaapar), MX MNPU3HAKU U CBOMWCTBA.
Tpaneuusi, paHoOOKas Tpanenus, e€ cBocTBa U npu3Haku. [IpsiMoyronbHas Tpanenus.

Meron ynBoenust meauansl. LlenTpanbHas cummerpus. Teopema @aneca u Teopema
O IPOMNOPLMOHAIBHBIX OTPE3KAX.

Cpennue nuHAM TPEYrojibHUKA U Tpaneuuu. LleHTp macc TpeyroibpHUKa.
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[Tomobue TpeyronbHUkoB, Kod(pduuueHnt momodbus. Ilpusnaku mnomoOus
TpeyroibHUKOB. [I[puMeHenre nogooust npu pereHny NPakKTUYECKUX 3a/1ad.

CpolictBa miomageid reomerpuueckux ¢uryp. Dopmynbl A WIOMAIN
TpeyroiibHUKa, NapamieiorpamMma, pomba u Tpanenuu. OTHOLIEHUE TIUIOIIAAeH
noJ0OHBIX QUTyp.

Brruncnenue miomazei TpeyroibHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Ilucdaropa. IIpumenenue teopembl I[ludaropa mnpu pemieHUH
NPaKTUYECKUX 3a]1a4.

CuHyc, KOCMHYC, TAHT€HC OCTPOrO yIia MPSAMOYTOJIBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuyeckue GpyHkuuu yrioB B 30°, 45° u
60°.

BrnucaHHble W LEHTpajbHbIE YINIBI, YTOJ MEXAY KacareJIbHOW U XOpJAOoH. YIbl
MEXIY XOpPIaMH U CEKYIIUMH. BriMcaHHbIE U ONMCaHHBIE YEThIPEXYTOIbHUKN. B3auMHoe
pacrioyioxkeHue IByx okpykHocteil. Kacanue okpyxHocteit. O01ne kacareibHbIe K IByM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, taureHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKAeCTBO. DOPMYIIbI IPUBEICHHUS.

Pemienne TpeyrompHukoB. Teopema KOCHMHYCOB M Te€OpeMa CHHYCOB. Pelienue
NPaKTUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeobpazoanue nmonodus. [logodre cOOTBETCTBEHHBIX IJIEMEHTOB.

TeopeMa 0 MpPOU3BEAEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMA O KBaJApaTe KacaTeIbHOI.

Bekrop, nnuHa (Momylib) BEKTOpPA, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUU
HaJl BeKTopaMu. Pa3nojkeHne BEKTopa Mo IByM HEKOJIMHEAPHBIM BEKTOPaM.
Koopnunatel BekTopa. CkansipHo€ MPOU3BEACHUE BEKTOPOB, MNPUMEHEHHE IS
HaXO0XJACHUs JIJIUH U YTIIOB.

JlexkapTOBbl KOOpPAMHATHI HA IJIOCKOCTH. YPAaBHEHUS MNPAMON M OKPYKHOCTH B
KOOpAMHATAX, IEPEeCEUCHUE OKPYXKHOCTEM M MpsAMbIX. MeTod KOOpJAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlTMHA OKpYKHOCTH. [ pajiycHas U paauaHHas Mepa
yIiia, BRIYMCIICHUE JUIUH YT OKpyxkHOCcTel. [nomans kpyra, ceKkTopa, CerMeHTa.

JIBW>KEHUST TUIOCKOCTM U BHYTPEHHUE CUMMETpUM ¢uryp (dJeMeHTapHbIe
npeactaieHus). [lapannensHeiil nepeHoc. [loBoport.
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NPEAMETHBIE PE3VYJIBTATBI

[IpeameTHbIE pe3ylbTaThl OCBOCHHUS MPOTPAMMbI y4€OHOTO Kypca K KOHITY O0y4YeHU s
B 7 KJ1acce:

Pacno3naBarh u3ydeHHBIE T€OMETpUUECKHUE (UTYpBI, OMPEACNSATh WX B3aUMHOE
pacroyioxkeHue, u300paxkaTh T€OMETPpUYECKHE (UTYpBI, BBITIOJHATH YEPTEXKH IO
yCIOBUIO 3ajau. M3mMepsTh JIMHEWHBbIE W YITIOBBIC BEIWYMHBIL. Pemars 3agauv  Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath TpyOyr0 OIIEHKY JWMHEWHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B peajbHOMI
KU3HHU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuyarh pasmepbl 3TUX OOBEKTOB IO
MOPSJKY BEJIMYUHBI.

Ctpouth 4epTeKHU K T€OMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BATh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1a4.

[TpoBOIUTH TOTUUECKUE PACCYKIAEHUS C UCTIOIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaThCA MpU3HAKAMH PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEIUaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYrOJbHHKA, B PEIICHHUU
reOMETPUUECKUX 3a/1a4.

OnpenensiTe MapalIeIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢
HUMH cekymas. OnpenensTs NapajuielbHOCTh MNPSIMBIX C IOMOIIBIO PABEHCTBA
PACCTOSTHHM OT TOYEK OJHOW MPSAMOM 0 TOYEK APYTOM MPSIMOU.

Pemate 3aaun Ha KieTyaToit Oymare.

[IpoBOIUTH BHIYKMCICHUS M HAXOAWTh YUCJIOBBIC M OyKBEHHBIEC 3HAYCHHS YITIOB B
FEOMETPUYECKUX 3aJladaX C MCIOJb30BAHUEM CYMMbI YIJIOB TPEYTOJIBHUKOB H
MHOTOYTOJIbHUKOB, ~CBOMCTB  YIJIOB, OOpa30BaHHBIX IIPpU IMEPECEUECHUH JABYX
napasuleIbHbIX OPSAMBIX CEKyIeH. Pemarhk mpakTUUeCcKue 3a/1a4d Ha HaX0XKJACHHUE YITIOB.

Bnagers TnOHATHEM TEOMETPHUYECKOTO MeECTa TOYEK. YMEThb ONPEAECATh
OMCCEKTPHCY yIJa M CEPEIMHHBIA IEPIICHIUKYIISIP K OTPE3KYy KaK FTeOMETPUICCKUE MECTa
TOYEK.

DopMyIMPOBATH OMNPEICICHUS] OKPY)KHOCTH M Kpyra, XOpAbl H JUaMeTpa
OKPYKHOCTH, TOJIb30BaTbCSI UX CBOMCTBAMHU. YMETh MPHUMEHSTh 3TH CBOWCTBA NP
pEIICHUM 3a/1a4.

Brnanetrs noHsTHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€ ueHtp. Ilomp3oBarhcs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYroibHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIECHIUKYIISIPHI K CTOPOHAM
TPEYroJIbHUKA MEPECEKAIOTCS B OJHOU TOUKE.
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Bianers moHsATMEM KacaTelbHOUW K OKDPYXKHOCTH, IIOJIB30BAaTbCA TEOPEMOM O
NEPIIEHAUKYIISIPHOCTH KacaTeJIbHOM U paJlyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.

ITonp30BaTbCA MPOCTEUIIMMU I'€OMETPUYECKMMU HEPABEHCTBAMU, IOHUMATh HUX
IIPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS C IIOMOIIBIO LHUPKYIS U
JINHEUKMU.

[IpeameTHbIE pe3ylbTaThl OCBOCHHUS MPOTPAMMBbI y4€OHOTO Kypca K KOHITY O0y4YeHUsI
B 8 Kiacce:

Pacno3naBaTth OCHOBHBIE BUJIBI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, MMOJIH30BaATHCS
UX CBOMCTBAMHM MPHU PEIICHUH T€OMETPUICCKHUX 3aad.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHHUS MEIMAaH TPEYrojibHUKA (IIEHTpa Macc) B
pelieHnu 3aad.

Brnaners moHaTHEM cpenHEW JUHUM TPEYToJbHUKA W TpareluH, MPUMEHSITh UX
CBOMCTBa NpU peuieHur reoMmerpuueckux 3anad. Ilomp3oBarbes Teopemoit daneca u
TEOPEMOI O MPOMOPUMOHATIBHBIX OTPE3KaX, IPUMEHATh UX ISl PELICHUS PAKTUYECKUX
3a/1ay.

[TpumeHsTh MpU3HaAKK OJO00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonmp3oBatbess  Teopemoit  Iludaropa mist  penieHUs TC€OMETPHUYCCKUX |
npakThuyeckux 3anad. CTpouTh MareMaTUYecKyl0 MOZENb B IMPAKTUYECKUX 3ajadax,
CaMOCTOSITEJIbHO AEJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOUIUE JTUHBI.

Bnaners NOHATUSIMU CUHYCA, KOCUHYCA M TAHT€HCA OCTPOrO yIiia IPsIMOYTOJIbHOTO
TpeyrojbHHKa. [10/1b30BaThCA 3TUMU NOHATUSAMHU JI PELICHUS IPAKTUYECKHUX 3a7au.

Beruucnars  (pa3audHbIMA - CIIOCOOAMM) ITUIOMIAAL TPEYroJbHUKA W IUIOIIAIH
MHOTOYTOJIBHBIX (uUryp (MONB3ysAch, TAe HEOOXOMUMO, KalbKymaTopom). [IpumeHsTh
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bnaners NOHATUSIMH BIIMCAHHOTO U LIEHTPAJIBHOIO YIJla, UCIIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIIIaX, YIJaX MEXIY XOpAaMu (CEKyIIMMHU) U YIle MEXAY KacaTeIbHOU U
XOPJIOM MPHU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Brnanerp mMNOHSATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, TPHUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOIbHHUKA MTPU PEIICHUU 3a/1a4.

[IpuMeHsTh MONyYEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MareMaTH4ecKue MoJIeNn
JUISL 3a/lad  peajbHOM KU3HM M TPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS  C
MPUMEHEHUEM  TON00MsT U  TPUTOHOMETpUU  (MONB3YACh, TAE  HEOOXOAUMO,
KaJIbKYIISITOPOM).
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[IpeameTHbIE pe3ylbTaThl OCBOCHHS MPOTPAMMbI y4€OHOTO Kypca K KOHITY O0y4YeHUsI
B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C MX MOMOIIbIO
pa3lIUYHbIE 3JEMEHTHl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxomuth (C MOMOIIBIO KaJbKYISTOpa) IJIWHBI W YOIl  JUIS
HETaOJUYHBIX 3HAUCHU.

[Tonp3oBaTbess  (opMynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM  JIJI1  HAXOXKJEHUS COOTHOIIEHWM MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYUHAMU.

Hcnonb3oBarh TEOpEMbl CHUHYCOB M KOCHHYCOB [IJII HAXOXJCHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), MPUMEHITh UX MPHU PEIICHHUU
F€OMETPUUYECKUX 3a]1a4.

Brnanerr monsiTusiMu mpeoOpa3zoBaHMs MOAOOUs, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (Guryp. Iloas3oBarbesi cBOMCTBaMHU MOAOOUS TPOU3BOIBHBIX (DHUTYDP, YMETh
BBIUUCIISTH JJIMHBI U HAXOIUTD YIIIbI Y TOJO0OHBIX (uryp. [lpuMeHsTh cBoiicTBa MOm00Ms
B TMPaKTHUYECKUX 3ajJadaX. YMeTb NPHUBOIUTH NpPUMEpPHl MOMOOHBIX QUryp B
OKpPY’KaroIlleM MUpE.

[Tonb3oBaTbcs TEOpeMaMU O MPOU3BEAECHUHU OTPE3KOB XOpA, O IPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMU, TIOHMMATh UX F€OMETPUYCCKUN U (PU3UICCKHI CMBICT,
NPUMEHSTH UX B PEIICHUU TEOMETPUIECKUX U Pu3ndeckux 3aaad. [I[puMeHsTh cKaisgpHoe
POU3BEICHUE BEKTOPOB JJI1 HAXOKJAEHUS IJIMH U YIJIOB.

[Tonb30BaTbCs METOAOM KOOPIMHAT HA IUIOCKOCTH, MPUMEHSATh €r0 B PELICHUH
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a/1a4.

BiianeTp NOHATUAMU NMPABUIBHOTO MHOTOYTIOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUJIMHBI
OYyTH OKPYXHOCTH M PaJWaHHOM MEPHI yIvla, YMETh BBIUMCIISTH IUIOMIAAb KPyra U €ro
yacten. [[puMeHsaTh nosrydyeHHbIE YMEHUS B IPAKTUYECKUX 3a4a4ax.

Haxonuthb ocu (Wv IEHTPBI) CAMMETPUH (UTYD, TPUMEHSTH IBHKEHUS TJIOCKOCTH
B MPOCTEUIINX CITyYasX.

[IprMeHATH MOTYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMATHYECKUE MOJEIIN
JUISL  3aa4 PEaJlbHOW JKM3HU M TPOBOAUTH COOTBETCTBYIOIIME BBIUUCIEHUS  C
MPUMEHEHUEM TIOF00US U TPUTOHOMETPUIECKUX (PYHKITUH (TTOJB3YSCh, TIE HEOOXOAMMO,
KaJIbKYIISITOPOM).
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TEMATHUYECKOE IINITAHUPOBAHHUE

7 KIIACC
HaumenoBanue pasaena | KolmuecTso OCHOBHOE OcCHOBHBIE BUJIbI ACSITEIBHOCTH 00YyUAIOIIMXCS
(Temnl) Kypca JacoB colepKaHue
[Ipocrerimue 14 [Ipocreiimue DopMYyJIUPOBATH OCHOBHBIC TOHATHUSA U ONIPEIICIICHUS.
reoMeTpuieckue GUrypsl u FCOMETPHUICCKHUEC Pacno3naBarh u3yueHHbIe FeOMETPUUECKUE PUTYDHI,
ux csorictsa. Msmepenue OOBEKTBI. onpeneasiTb X B3aUMHOE PACIIOJIOKEHNUE, BHINOJIHATH
reOMETPUIECKUX BETHUMH MuoroyrosnbHuK, 4epTEX MO YCIOBHIO 3a[a4H.

MaHas1. UCMCKHBI o
nomaHas. Cme © HpOBOZII/ITb MPOCTCHUIINEC ITOCTPOCHUA C ITIOMOIIBIO MUPKYILA U

" BCPTUKAJIBHBIC o
JJMHCUKU.

yroiel. Pabota ¢

o I/I3MepHTb JINHEWHBIC U YTJIOBBIC BCIIMYUHBI TCOMCTPUICCKHUX U
MMpOCTCUIINMHU

MPAKTUICCKUX 0OBEKTOB.
UCpTCIKAMU.

HSMGpGHI/IG TTMHEHHBIX Onpene.Jme «Ha T71a3» pa3MECPhbl PCAJIbHBIX O6’b€KTOB,

W YIJIOBBIX BEJIMYHH, MPOBOJAUTH TPYOYIO OIIEHKY UX pPa3MEpOB.

BBIYMCIICHHE OTPEe3KoB | PelIaTh 3a/1291 Ha BBIYMCIICHUE [JINH OTPE3KOB U BENMYMH
yTJIOB YTJIOB.

Pemarp 3371241 Ha B3aMMHOE PACIIOIOKECHUE TEOMETPUUSCKUX
buryp.

IIpoBoauTh Ki1accu(PUKAIIMIO YIIOB, BBIYHCIASTH

JUHEWHBICE W YIJOBBIC BCIMYHMHBI, NMPOBOAHUTH
HEOOXOAMMBIC  JIOKa3aTeIbHBIC  PACCYKICHUS.
3HAKOMHUTBCS C HCTOPHEI PA3BUTHS TCOMETPHH
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TpeyroibHUKU

22

IToHsaTHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBars mapbl paBHBIX TPEYTrOJIHLHUKOB HAa TOTOBBIX
yeprexkax (C ykazaHueM MPU3HAKOB).
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NIepBUYHbIE
MpEACTaBICHUS O
paBHBIX (pUrypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Tpu3Haku paBeHCTBa
PSMOYTOJBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeTMaHbBI
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHUE
TPEYTOIbHUKH.
[Ipu3Haku n
CBOMCTBa
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepaBenctBa B
TCOMETPHUH.

BbIBOOMTH Cie1CTBUS (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYrOJILHUKOB. PopmMyIupoBaTh
ONPENEIIEHUSA: OCTPOYTOJIBHOTO, TYIIOYTOJIBHOIO,
IPSIMOYTOJIBHOTO, PAaBHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYTOJILHUKOB; OUCCEKTPUCHI, BHICOTHI, METUAHBI
TPEYTOJIbHUKA; CEPEANHHOIO MEPIICHIUKYISPa OTPE3KA;
NIEpUMETPa TPEYTOJIbHUKA.

®opMyJIMpoOBaThH CBOWCTBA U MPU3HAKU PaBHOOEAPEHHOTO

TPEYrOJIbHUKA.

CTpouth 4yeprexuw, pemarb 3aJa4d C  IIOMOIIBIO

HAXOXKJIEHUSI PABHBIX TPEYTOJILHUKOB.
I[IpuMeHATH MPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX

TPCYI'OJIBHHUKOB B 3a1a4ax.

Hcnonb3oBarb 1MGPOBBIE pecypchl AJsl HCCAeT0BAHUS

CBOMCTB M3y4aeMbIX QUryp.

3HAKOMUTBCS ¢ MCTOPUEI Pa3BUTHS TEOMETPUU
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[IpssMOyTONTBHBIN
TPEYTOJIBHUK C YITIOM

B 3000
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[TapajutenbHbIE IPSAMBIE,

CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannenbHbIE
IIpsIMBIE, UX CBOMCTBA.
Haxkpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE TPHU
NIEPECEUCHUN
napaJsulesIbHbIX
NPSAMBIX CEKYILEH).
[IpusHax
apaJuIeIbHOCTH
IPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUI
OT TOYEK OJHOH
MPSAMOM J10 BTOPOU
npsimoii. CymMma yriioB
TPEYTrOJIbHUKA.
Bremnue yrisl
TPEYroJIbHUKA

DopMyJIHPOBATH NOHATHE [1APAIUICIIBHBIX IIPAMBIX,
HAXOAUTH [PAKTUYECKUE IIPUMEPBI.

M3yuartp cBoiicTBa yIJI0B, 00pa30BaHHBIX IPH MEPECEUEHUN
IapaJlyIeIbHBIX NpAMBIX ceKylueil. Ilposoaurs
JA0KA3aTeJIbCTBA [1apAJUICIIBHOCTU IBYX IPSMBIX C IIOMOIIBIO
yIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH ITUX MPSMbIX TPETher
IIPSIMOM.

BeIyncJIATH CyMMY YITIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxonuTh uncioBble 1 OyKBEHHbIC 3HAYCHUS YIIIOB B
I€OMETPUUYECKHUX 3a/1a4aX C UCIOIb30BAHUEM TEOPEM O

CyMMe yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ MCTOPHUE Pa3BUTHS TEOMETPUU
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OKpyXHOCTb U KpYT.
['eomeTpuueckue

MMOCTPOCHUS

14

OKpyXHOCTB, XOpZa U
JTUAMETP UX CBOMCTBA.
Kacarenbnas x
OKPY’KHOCTH.
OKpy»XHOCTBb,
BIIMCAHHAas B YIroJ.

DopMyJIHPOBATH ONPENAEIEHUA. OKPYKHOCTHU, XOPABI,
JaMeTpa U KacarelbHOU K OKpykHOCTH. U3yyarh ux
CBOMCTBA, [IPU3HAKU, CTPOUTH YEPTEKHU.

HccienoBarh, B TOM YHCIIC HCIOJIbL3YS HH(PPOBLIE PECYPChI:
OKPY’KHOCTb, BIUCAHHYIO B YIOJ; LIEHTP OKPYKHOCTH,
BIIMCAHHOU B yIOJI; PABEHCTBO OTPE3KOB

Ilonsitue o 'MT,
MPUMEHEHHUE B
3a7a4ax.
buccekrpuca u
CEpEAUHHBIN
MEPIICHAUKYIISIP Kak
Ir€OMETPUYECKUE
MECTa TOYEK.
OKpyKXHOCTBb,
ONMCAaHHAasl OKOJIO
TPEYTOJIbHHUKA.
OKpyKHOCTBb,
BIICAHHAS B
TPEYTOJbHUK.
[Ipocreiimue
3a7a4d Ha
IIOCTPOCHUE

KacaTelIbHBIX.
Hcnoas3zoBars metoa ['MT mis nokasarenscrBa TeOpemM 0
nepeceueHnn OUCCEKTPHUC YIVIOB TPEYTOIbHUKA U
CEpPEIMHHBIX MEPIEHIUKYISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoiteo [ MT.

OsBaaaeBaTb NOHATHSAAMM BIMCAHHON M ONMMCAHHOMN
OKPY>KHOCTEU TPEYroJibHUKA, HAXOAUTH [IEHTPHI ATUX
OKPYHOCTEH.

Pemiarp OCHOBHBIE 32/1a4M HA MOCTPOEHHUE: yIJla, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIEHIUKYIsIpa JAHHOTO OTPE3Ka;
IIPSIMOM, IPOXOSAIIEH Yepe3 TaHHYIO TOUKY U
NEPICHANKYISIPHON JaHHOU MPSMOi; OMCCEKTPHUCH JAHHOTO
yI7a; TPEYTOJIbHUKOB I10 PA3JIMYHBIM JJIEMEHTaM.

3HAKOMHUTBCS C HCTOPHUEI Pa3BUTHUSI TEOMETPUU
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[ToBTOpeHue, 006001IEHNE 4 TToBTOpeHHue y | Pemiarb 3aa4M Ha MOBTOPEHUE, MIUTIOCTPUPYIOIIUE CBA3H
3HAHUM 0600IIeH e OCHOBHBIX | MCEXKIY PasIMYHBIMU YaCTAMH Kypca
MOHSATUA W METOJOB
Kypca 7 knacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
8 KJIACC
HaumenoBanue pasaena | KomuaecTBo OCHOBHOE OcHOBHBIE BHJIBI JEATECILHOCTH 00YUYarOIINXCS
(TeMbI) Kypca 4acoB cozepkaHue
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HeThIpEXYyTrOIbHUKA

12

[Tapamuienorpamm, ero
IIPU3HAKU U CBOWCTBA.
YacTHble cirydyan
napasuieIorpaMMoB
(MpSIMOYTOJIBHUK,
pom0O, KBajsipar), ux
IIPU3HAKU U CBOWCTBA.
Tpanenus.
PaBHoOOKas 1
PSAMOYTOJIbHAS
Tpaneunu. Meton
YABOECHUSA

MEJUaHBbI.
LlenTpansHas
CUMMETPUS

HN300pakaTs M HAXOAUTH HA YEPTEIKAX YETHIPEXYTOIBHUKH
pa3HbBIX BUIOB M MX 0JJeMEHTH. DopMyJHpPOBATH
onmpeaeJieHMsi:  IapajulesiorpaMma, — IpsIMOYTIOJIbHHKA,
poM0Oa, KBajapara, Tpamnelnud, paBHOOOKON Tpameinuu,
NPSIMOYTOJIbHOM TpaIelnH.

Jloka3pIBaTh M HMCIOJB30BATh IMPH PpeLICHUH 3a1a4
IIPU3HAKH U CBOMCTBA: MTapajuieaorpamMmma,
npsIMOYTOJIbHUKA, poM0a, KBajipaTa, Tpareuuu, paBHOOOKOH

Tpalcuunu, HpSIMOYTOJIBHOﬁ Tpalcunuu.
HpI/IMeHﬂTb METOA YIBOCHUA MEAMAHbI TPCYT'OJIbHUKA.

Hcnonb3oBarh UGPOBBIE PECYPCHI IS UCCIIETOBAHUS
CBOMCTB M3y4aeMbIX QUryp.

3HAKOMUTBCS C MCTOPHUE Pa3BUTHS TEOMETPUU

Teopema Pasieca u Teopema
0 MPONOPLUHUOHAIIBHBIX

OTpe3Kax, MoI00HbIC
TPEYTOIbHUKH

15

Teopema Paieca u
Teopema

0
IPOMOPIUOHAIBHBIX
orpe3kax. CpenHsis
JIMHUSA TPEYTOJIbHUKA.

IIpoBoAMTH MOCTPOEHUA C MIOMONIBIO IUPKYJISI U IMHEUKH
C UCIOJIb30BaHUE TeopeMbl Dajeca U TEOPEMBI O
IIPONOPLIMOHAJIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLIMOHAJIBHBIN OTPE30K.

IIpoBonuTh  JA0KA3aTEJbCTBO  TOTO, 4YTO  MEIUAHbI
TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOYKE, U HAXOAUTH
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Tpaneuus, e€ cpenHss
JIVHUSL.

[IponopuroHanbHbIE
orpesku. Llentp
Macc B
TPEYroJbHUKE.
[TonobubIE
TpeyronbHUKU. Tpu
pU3HaKa MO00Us
TPEYTrOTHLHUKOB.
[Iprumenenue
noIo0ust Tpu
pelieHun
NPaKTUYECKUX 3a7a4

CBSI3b C IIECHTPOM MAacC, HAXOAUTh OTHOIIIEHHUE, B KOTOPOM
MEIUaHBI JEIATCS TOYKON UX IMepeCceUeHUsI.

HaxonuTh Momo0HbIC TPEYTOILHUKH Ha TOTOBBIX YEPTEkKaX C
yKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB To00us. Pemarn
3a/1a4M HA MMOJ00HBIC TPEYTOILHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO MTOCTPOCHUS YEPTEKEH M HAXOMK ICHHSI
OJTIOOHBIX TPEYTOJILHUKOB.

IIpoBoaMTH 10Ka3aTEeJILCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
o100us.

Jloka3pIBaTh TPU MPU3HAKA MOA00HUS TPEYTOJIBHUKOB.
IIpuMeHATH TTOJyYCHHBIC 3HAHUS IPU PECIIICHUH

reOMETPUYECKUX U MPAKTUUECKUX 3a7a4. 3HAKOMHUTbCS
C MCTOpHeN pa3BUTHSI T€OMETPUU

[Imomans. Haxoxnenue
IJIOIIAJIEN TPEYTOJIbHUKOB
¥ MHOTOYTOJIbHBIX (DUTYP.

[Tnomaan mogoOHIX huUryp

14

CBoiicTBa miolaaei
FEOMETPUUYECKUX
buryp. @opmynbl
JUTSL TUIOIIA A
TPEyTOJIbHUKA,
napajiesorpamma,
Tpareuu.
Brerancnenue
TUIOIIAJICH CIIOKHBIX

buryp.

OsgiiaieBaTh NePBUYHBIMH NPeICTABIEHUAME 00 00IICH
TEOPHUH IO (MEPHI), (POPMYJTUPOBATH CBOMCTBA
TUTONIA/IH, BBIACHSTh UX HATVISIAHBIA CMBICI. BHIBOIUTH
dbopMyIIBI MJIOMIAM TapaJIeIorpaMma, TPEyroJbHUKa,
Tpanenuu u3 GOpMYIIbI TUIOMIAAN MPSIMOYTOIbHIKA
(kBazpara).

BoiBoauThH (HhOpMYITBI TUTOIIAAH BBHITYKIIOTO
YETHIPEXYTOJIbHUKA YEPE3 TUAaroHa Il U Yrojl MeXIy HUMHU.
Haxonutp miomanu puryp, n300pak€HHBIX Ha KIIETYATON
Oymare, MCIOJIB30BaTh pa30reHne QUrypbl HAa YaCTU U
JIOCTpauBaHUE.
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[Tnomanu ¢uryp Ha
KJIeTyaToit Oymare.
[Tnomanu mogoOHBIX
duryp. 3agauu ¢
MPaKTUYECKUM
COJIEpKAHUEM.
Pemenue 3agaq ¢
MOMOIIIbIO METO/1a
BCIIOMOTaTeIbHON
TUIOIIA N

Pa30upars npuMepbl HCIIOJIB30BaHUS BCIIOMOTAaTEIbHOU
TUTOLIAIH JJIsl PEIIEHHUS] TEOMETPUYECKHUX 3a/1a4.
HaxoauTs miomaau nogoOHbIX GUryp.

Bbruucasith mromaau pasjimMIHbIX MHOTOYT'OJIBHBIX (I)I/Il"yp

Pemarn 3aavM Ha 1jiomaib € IPAKTUYICCKUM
COACPIKAaHUCM
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Teopema IIudaropa u
Hayaja TPUTOHOMETPHUH

10

Teopema Iludaropa, u
€€ NIPUMEHEHHUE.
Onpenenenune
TPUTOHOMETPUIECKUX
(GyHKIMI OCTPOro
yIiia npsiMOYyTOJIbHOTO
TPEYTroJbHUKA,
TPUTOHOMETPUYECKUE
COOTHOILIEHHUS B
IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Jloka3zpiBaTh Teopemy Iludaropa, ucnonb3oBarhb €€ B
NPAKTUYECKUX BBIUUCICHUSX.

@ opMyJIMPOBaTh ONPEIEIECHUS TPUTOHOMETPUUECKUX
(GYHKIMH OCTPOTO yIiia, MPOBEPATh UX KOPPEKTHOCTD.
BbIBOIMTH TPUTOHOMETPUYECKHE COOTHOILICHUSI B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOUIEHUSI MEXIY CTOPOHAaMH B
PSAMOYTOJIbHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBarb GopMysibl MPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO JJIs1 HAXOXKICHUS
COOTHOILIEHUN MEXy TPUTOHOMETPUUECKUMH (PYHKIUSIMU

Pa3JINYHBIX OCTPBIX YITIOB.
HpI/IMeHHTb IMMOJYUYCHHBIC 3HAHUA U YMCHUSA IIpU PCUHICHUUN

IMPAKTUYICCKUX 3aJ1a4.

3HAKOMUTBCS ¢ MCTOPHUE Pa3BUTHS TEOMETPUU
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YIUIbl B OKPY>KHOCTH.
BnucaHHbBIE U ONTMCaHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble K
okpykHOocTH. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LHECHTPABHBIE YIJIbI,
YTOJI MEXY
KacaTeJabHOU U
XOPAOHU. YTJIbI
MEXKY XOpAaMH 1
CEKYIINMHU.
Bnucannsie u
OIMCaHHBIE
YETHIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOWCTB TIpHU
pelIeHUN
F€OMETPUUECKUX
3aja4.

Bzaumnoe
pACIIOIOKEHUE ABYX

OKPYKHOCTEM, 001I1e
KacarenbHble. Kacanue

OKPY>KHOCTEU

DopMyJIHPOBATH OCHOBHBIE ONPEIEIICHU, CBI3aHHbIE C
yIJlaMU B Kpyre (BIMCaHHBINA yToJl, HEHTPaIbHBIN yro).
HaxoauTh BIIMCaHHBIEC YIVIBL, ONIMPAIOIIMUECS HA ONHY IYTY,
BBIYHUCJIATH YITIbI C IIOMOLIBIO0 TEOPEMBI O BIIMCAHHBIX
yIjax, TEOPEMBbI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI
O LICHTPAJILHOM YIIIE.

HccnenoBarpb, B TOM YKCIie ¢ TOMOLIBIO HU(PPOBBIX
pPeCypCOB, BIIMCAHHBIE U OITUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOUTH UX CBOMCTBA U IIPU3HAKHU.

Hcnonb3oBarh 3TH CBOMCTBA U NIPU3HAKU IIPU PELICHUN
3a1a4
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[ToBTOpeHKE, 0000IIEHNE 4 ToBTopeHue Pemiars 321244 Ha IOBTOPEHUE, WJUIFOCTPUPYIOIIHE CBA3H
= . MEXY Pa3IUYHBIMU 9acTIMH Kypca
SHaHWH OCHOBHBIX IIOHATHI U CKAY P yP
METOJIOB KYpcoB 7 U 8
KJIacCOB, 0000IIIeHHE
3HAHUM
OBII[EE KOJIMUECTBO 68

YACOB I10 ITPOI'PAMME
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9 KUIACC

OcCHOBHEIC BUABI ACATCIIPHOCTHU O6y‘laIOH_[I/IXC$I

Pemenue TPCYTr'OJIBHUKOB

¢byukuit yrmos ot 00

no 1800. ®opmyibr
npuseneHus. Teopema
KOCHUHYCOB, TEOpEMaA
cuHycoB. Pemenue
TPEYrOJIbHUKOB.
[Ipaktnueckoe
IPUMEHEHUE
JOKa3aHHBIX TEOPEM

Haumenosanue pasznena | KonnuecTso OcHoBHOE
(Tembl) Kypca 4acoB CoJiepKaHue
Tpuronomertpusi. TeopeMsr 16 @opMy/THpPOBATH  OMNpeJeJeHUs]  TPUTOHOMETPUUCCKUX
m HU .
KOCHHYCOB U CHHYCOB. Onpenenenne (YHKIMN TYTBIX U TPSMBIX yTIIOB.
TPUTOHOMETPUIECKUX

BbIBOIMTH TEOpEMY KOCUHYCOB M TEOPEMY CHUHYCOB (C
paanycoM ONMHUCAHHON OKPYKHOCTH).

BeiBoauTh (hopMyIibl AJ151 BBIYUCICHUS IUIOIIALEH C
HCI0Jb30BAHNEM TeopeM TPUroHoMeTpuu (dhopmyrna
IJIOIIAY TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YOI MEXKIY
HUMH, (popMysia MIIOIA N YeThIPEXYTOIbHUKA YEPE3 €T0
JMArOHAJIU U YIOJI MEXKly HUMH).

Pemarb TpeyrosibHUKH.

Pemarpb npakTuyecKue 3a/1auu, CBOMSIINECS K
HAXOXKJICHUIO PA3JIMUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

107



[IpeobpazoBanue noaoous.
Metpuueckue
COOTHOIIICHUS

B OKPY>KHOCTH

10

Ilonstue o
npeoOpa3oBaHUU
ITOJI00HSI.
COOTBETCTBECHHBIC
DJIEMEHTEI MOTOOHBIX
¢buryp. Teopema o
IPOU3BEICHUM
OTPE3KOB XOP/I,
Teopema

OcBauBarh NOHsSITHE [TPeOOpPa30BaHUs TOA0OUS.

HccaenoBarb OTHOLIEHUE JIMHEWHBIX 3JIEMEHTOB (PUTYp MpU

npeoOpa3oBaHUU MOI00US.

HaxonuTh nmpuMepsl MOI00us B OKpYKaroIei
NEHCTBUTEITLHOCTH.

BbIBOIUTH METPUYCCKHUE COOTHOIICHUS MEXKTY
OTpE3KaMH XOPJ, CEKYIINX M KacaTeJIbHBIX C
UCIIOJIb30BAaHUEM BITUCAHHBIX YIJIOB U MTOIOOHBIX
TPEYTOJILHUKOB. PemiaTh reoMeTpudeckue 3a1adu U
3aJIa4uM U3 PeasibHOM JKM3HU C MCTIOIb30BaHUEM MTOT00HBIX
TPEYTOJIbHUKOB

0 TIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue B
peleHU
FEOMETPUUYECKUX
3aJ1a4
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Bextopsl

12

Onpenenenune
BEKTOPOB, CJIOKEHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DOU3NYECKuil U
re€OMETPUYECKUN
CMBICJT BEKTOPOB.
PaznoxxeHue BexkTopa
10 JABYyM
HEKOJUIMHEAPHBIM
BEKTOpPAaM.
Koopaunatet
BEKTODA.

CxanspHoe
IIPOU3BECHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HapaBICHHBIE OTPE3KH,
HCCJIeI0BATH TCOMETPUUECKUM (TIepeMelieHue) 1
dbuzndeckuit (Cuia) CMbICIBI BEKTOPOB.

3HaTh onpeaesieHUs CyMMbI U pPa3HOCTH BEKTOPOB,
YMHOXKEHHUsI BEKTOpa Ha YUCJIO, MCCJIeI0BATh
Tr€OMETPUUECKUN U PUBHMUECKUM CMBICIIBI ATUX OINEPAIIA.
Pemath reoMeTpuyecKue 3a/1a4u C UCIMOJIb30BAHUEM
BEKTOPOB.

PackyiaabIBaTh BEKTOD 1O JIBYM HEKOJIJTUHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKalsipHOE MTPOU3BEICHHE BEKTOPOB,
BBIBOIUTH €TO OCHOBHBIE CBOMCTBA.

BbIuncsiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHsITh CKaJsIpHOE MPOU3BEACHUE I HAXOXKICHUS
JUTUH U yTIIOB
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IIPUMEHEHHE IUIS
HaxXOXKJICHUS MUJIMH M
yroB. Pemenue 3ana4y
C IIOMOILBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB IU1sL
pelIeHus 3a1a4
buzuku
JlexapTOBBI KOOPAUHATHl Ha JlexapToBBI OcBauBarb NOHAAITHE IPSIMOYTOJIbHON CUCTEMBI KOOPJMHAT,

IIJTIOCKOCTH

KOOpPJIMHATHI TOYEK Ha
MJIOCKOCTH.
YpaBHEHUE TPSAMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopaunate!l Touek
NepeceyeHus
OKPY>KHOCTH H
IIPSIMOM.

Meroa KoOpAMHAT NpH
pelIeHuun
FEOMETPUUYECKUX
3a7a4, IPAKTUYECKUX
3a7a4

ACKAPTOBBIX KOOPAWNHAT TOYKH.

BbIBOIMTH ypaBHEHHE NPAMON U OKPYKHOCTH. BbiieasiTh
MOJTHBIN KBAJpaT JUIsl HAXOXKACHUS IIEHTpA U paauyca
OKpPY>KHOCTH T10 €€ YpaBHEHHUIO.

Pemath 3a1aum Ha HAXOXKJACHHUE TOUYEK TIEPECECUCHHUS
MPSIMBIX U OKPY>KHOCTEH C MOMOIIIBIO METOAA KOOPUHAT.
Hcnoab30BaTh CBOMCTBA YITIOBOTO Ko dUIeHTa TTPSIMOK
NP PELICHUH 3a]1a4, JIs1 ONPENEIICHHS PACTIOI0KEHUS
MPSIMO.

IIpuMeHATH KOOPIUHATHI PU PEIICHUH TEOMETPUICCKHUX U
MPAKTUIECKUX 3a]1a4, IS TOCTPOCHHS MaTeMaTHIECKUX
MojieJiel peasibHbIX 3aj1a4 («MEeTO/I KOOPIUHATY).
IHonb30BaTbest 111 TOCTPOCHUS U UCCIIEN0BAHUN

U (POBBIMH PECYpCaMHu.

3HAKOMUTBCH C UCTOPHEH PAa3BUTUS TEOMETPUN
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[IpaBunbHbIE
MHOIOYTOJIbHUKHU. JlnuHa
OKPY’>KHOCTH U IUIOIIAb
Kpyra. Beruucienue
IoIaae

[IpaBunbHbIE
MHOI'OYTOJIbHUKHU.
Yucno O. Inuna
OKPYKHOCTH, IyTH
OKPY’KHOCTH.

Panuannas mepa yrna.

[Lnomane kpyra,
CEKTOpa, CEerMeHTa

DopMyJTHPOBATH ONPEICICHUE TPABUIBLHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh UX AJIEMEHTBHI.
IHonb30BaThCst NOHSATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM

C IIOMOIIIBIO NPaBUJIbHBIX MHOT'OYI'OJIbHUKOB, OIIPEACJIATD

yucno U, 1My 1yru v paauaHHyro Mepy yIia.
IIpoBoauTh Mepexon OT paAMaHHON MEpHI yIyia K
rpaaycHON U HA00OPOT.

OmnpeneasaTes IOMAas Kpyra.

BoiBoauTh hopmyiibl (B rpagyCHOM U pauaHHON Mepe)
JUISL JUIMH AT, IUIOIIAAEH CEKTOPOB U CErMEHTOB.
BbIyucasaTh 1iomaau Guryp, BKIFOYAOIINX 3JIEMEHTbI
OKPY>KHOCTHU (Kpyra).

HaxoauTh ruiomany B 3aj1a4ax peajibHOM KU3HU

JIBMKEHHUS TIIOCKOCTH

IlonsaTHe 0 NBMKEHUHA
MJIOCKOCTH.
[TapannenpHbIi
IIEPEHOC, TOBOPOT
[IpumeHenue mpu
peLIeHUN 3a1a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIINE TOHITHUS
JBUYKEHUS.

DopMyJIHPOBATH OIPEICICHUS TAPAIUICIIBHOIO IIEPEHOCa,
IIOBOPOTa U OCEBOM CUMMETpHU. BBIBOAUTH MX CBOWCTBA,
HAXOAUTH HEIMOJABUKHBIE TOUKH.

HaxonuTh EHTPHI U OCH CUMMETPHUHN TPOCTEHIUX GUryp.
IIpuMeHATH MapauieNIbHBIN NEPEHOC U CUMMETPHIO MTPU
pEelIeHUH TeOMETPUUECKUX 3a1au (pa30upars IPUMEPHI).
HUcnoab3oBath 115 IOCTPOCHUS U UCCIEAOBAHHMN
uudpoBbIe pecypcebl
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[loBTOpenue, o6001IEHNE,
CUCTEMAaTu3alus 3HaHuI

IToBTOpeHue
OCHOBHBIX ITOHATHUU U

OnepupoBaTh NOHATHAMU: (QUTYpa, TOUKA, IPsIMAsi, Yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII 1 paBHOCTOPOHHUI
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METO/0B KypcoB 7-9
KJIacCOB, 0000IIIEHHE
Y CHUCTEMAaTU3alus
3HAHUU.
[Ipocreiimue
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. Msmepenue
Tr€OMETPUUYECKUX
BEJINYMH.
TpeyronbHUKH.
[TapannensHble U
NEpPIEHUKYISIPHBIC
psIMbIE.
OKpyXHOCTb U KpPYT.
I'eomeTpuueckue
MMOCTPOECHHUS. YIJIbI B
OKPY>KHOCTH.
Bnucannsie u
ONMCAHHBIE
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.

TPEYTOJIbHUKHU, IPSIMOYTOJIbHBIN TPEYTONbHUK, MEANaHa,
OucceKkTpuca U BbICOTa TPEYToJIbHUKA, TapaJijiesIorpaMM,
pOMO, IPSIMOYTOJILHUK, KBAAPAT, TPANELHUs; OKPY>KHOCTb,
KacaresbHasi; paBEHCTBO U 10100ue GUryp, TPEeyrojbHUKOB;
napasieIbHOCTh U MEPHEHAUKYASIPHOCT NPSIMBIX, YTOI
MEXAY NPSIMBIMH, CAMMETPHSI OTHOCUTENILHO TOYKU U
IpsIMOM; ITTMHA, PaCCTOSIHUE, BEJIMYMHA YIJIa, TUIOLAab,
nEPUMETP.

Hcnonb3oBarh GopMyJIbI: IEPUMETPA U ILIOIIAIN
MHOTOYTOJIBHUKOB, JUTMHBI OKPYKHOCTH M TIOIIAIA KPYTa,
00BbEMA MPSIMOYTOJIBLHOTO MapaliyIesIeUIe a.
OnepupoBaTh NOHATHAMM: IIPSIMOYTOJIBHASI CUCTEMA
KOODPJIMHAT, BEKTOP; MCIOJIb30BATh TH ITIOHATHS IS
IIPEJICTABICHUS JaHHBIX U PEIIEHNUs 3a/1a4, B TOM YUCJIE W3
JpyTuX y4eOHBIX IPEIMETOB.

Pemiarp 3a1a4n Ha MOBTOPEHUE OCHOBHBIX MOHATHH,
WUTIOCTPALIAIO CBSI3€H MEXKIY pa3IMYHBIMM YacTIMHU Kypca.
Bei0upare MeTon U1 peleHus 3a/1a4H.

Pemarns 3a1a4u U3 MOBCEIHEBHOU KU3HU
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YeTbIpEXYTrOJIbHUKM.
Bnucanusie
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U OIMCAHHBIC
YETHIPEXYTOJIBLHUKH.
Teopema Iludaropa u
Hayvaja
TPUTOHOMETPHH.
Pemenue o6mux
TPEYTOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmkenus. [TomoOue.
CummeTpusi.

I nmomans.
Breruucienue

IUIOIA EH.

[Tnomanu mogoOHBIX
buryp. JlekapToBbl
KOOPJMHATHI Ha
IJIOCKOCTH. BEKTOPHI
Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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OE/TEPAJIBHASA PABOYAA INPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» B 7-9 KIIACCAX

HOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM MGPOBOM MHpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYIO0 3HAUMMOCTD, KaK C TOYKH 3PCHHUS MPAKTHUYCCKUX MPUTIOKEHUH, TaK U UX POJIU
B 00pa30BaHUM, HEOOXOMMMOM KaKIOMY 4YeIoBeKYy. Bo3pacraer uncio npodeccuid, mnpu
OBJIQJICHUU KOTOPBIMHU TPeOyeTcs Xopolas 0a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH
M CTAaTUCTUKH, TakKas TIOATOTOBKA BaKHA JJIs TPOMOJDKEHUsS 0O0pa3oBaHUS W IS
yCIICITHOM TPO(EeCCHOHAIBHON Kaphephl.

Kaxp1ii 4estoBeK MOCTOSHHO MIPUHUMAET PEIICHUS Ha OCHOBE MMCIOIIUXCS Y HETO
JaHHBIX. A IS 0OOCHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBHUSX HEIOCTAaTKAa WIIH
n30bITKa HMHPOPMAIIMM HEOOXOAMMO B TOM 4YHCJIE XOpOomio C(POpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUYECKOE MBIIIJICHUE.

HMMeHHO MOATOMY OCTPO BCTaja HEOOXOAUMOCTh C(OPMUPOBATH y OO0YUAIOIIUXCS
(YHKIIMOHAJIbBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0S B KaueCTBE HEOTHEMIIEMOM
COCTaBIIAIONIEH yMEHHE BOCHPHUHMMATh M KPUTHYECKH aHAIM3UPOBATH HMH(OpMAIHIO,
NPECTABICHHYIO B Pa3IMYHBIX (popMax, MOHMUMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peanbHBIX MPOIECCOB M 3aBUCHMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pACYETHI.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHM MpHHIMIAMU cOopa, aHaiIu3a |
NpEICTaBICHUST JaHHBIX M3 pPa3IUYHbIX cdep JKU3HU OOIIecTBAa W TOCYIapcTBa
npuoOmaer oO0y4yarImuxcs K OOIISCTBEHHBIM HMHTepecaMm. I3ydyeHue OCHOB
KOMOWHATOPUKH pPa3BUBAE€T HABBIKM OpraHM3aIMU Tiepebopa W momcuéra uucia
BapMAHTOB, B TOM YHUCJI€ B MPUKIAAHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMHU TEOPHUU
rpadoB co3zmaét maremarudeckuii GpyHmameHT ans GOpPMHpPOBAHUS KOMIIETEHIIMHA B
obnact uHpopmaruku u UKUPPOBBIX TexHONOrud. llpW wu3ydYeHHHM CTAaTUCTUKH U
BEPOSATHOCTH OOOTAIIAIOTCS TPEICTABICHUS OOYyJaIOIHUXCS O COBPEMEHHON KapTHUHE
MHpa ¥ METOJaX €ro MCCIeIOBaHMs, (POPMUPYETCS TMOHUMAHHUE POJM CTATUCTUKH KaK
UCTOYHUKA COIMAIBHO 3HAUYMMOW WH(OpPMAIMM ©  3aKJIAJBIBAIOTCSA  OCHOBBI
BEPOSTHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBMU C JaHHBIMH TEISIMH B CTPYKTYpe MPOTPaMMbl Y4eOHOTO Kypca
«BeposSTHOCTh M CTAaTHCTUKA» OCHOBHOTO OOIIEro 00pa30BaHMsI BBIICICHBI CICIYIONTNE
comepkarenbHO-MeTonuueckue auHuM: «lIpencrtaBneHue MaHHBIX W OMHCATeIbHAsS
CTaTUCTHKa», «BeposTHOCTH», «IeMEHThl KOMOMHATOpUKH», «BBeAeHHE B TEOPHIO
rpadoBy.
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Conepxanue muHuu «lIpencraBneHne AaHHBIX W ONMcATelIbHAas CTAaTHUCTHKA»
CIIY>KUT OCHOBOM JJisi (hOPMUPOBAHUSI HABBIKOB PadOThl ¢ MH(OpMALIUEH: OT YTCHUS U
UMHTEpHNpeTallud WH(OpManUKU, NpPEACTaBICHHOW B Talnulax, Ha JAuarpamMmax u
rpadukax, 1m0 cOopa, MpeACTaBICHHUS M aHAJIW3a JAHHBIX C HCIOJb30BaHUEM
CTaTUCTHUYECKUX XapAaKTEPUCTUK CPEIHMX M paccernBaHusd. Paboras ¢ JaHHBIMH,
oOyyaroliyuecss ydarcsi CUMThIBaTb M HMHTEPIPETHUPOBATH JaHHbIC, BBIABUIATH,
apryMEeHTHPOBAaTh U KPUTUKOBATh MPOCTEHIIINE TUIIOTE3bI, Pa3MBIIUIATH HAJ[ (PaKTOpAMH,
BBI3bIBAIOLIUMH HM3MEHYMBOCTh, M OIICHMBaThb HMX BIUSHUE Ha paccMaTpuBaeMble
BEJIMYMHBI U TPOLECCHI.

NHTYyUTMBHOE NPEACTABICHUE O CIIYYallHOM W3MEHYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHJICHLIMM CTAaHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM MJi U3YUYEHUS
TEOpUHU BEPOSITHOCTEN. bospIioe 3HaueHne UMEIOT MPaKTUYECKUe 3a/1aHKsl, B YACTHOCTH
OTIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOIUTCS KaK Mepa MPaBAONOA00MS CIyYaitHOTO COOBITHS.
[Ipu u3yyeHun yyeOHOro Kypca 0Oydarommecs: 3HaKOMSTCS C MPOCTEUIIMMHU METOJaMuU
BBIUMCIICHUSI BEPOSTHOCTEM B CIIy4yaWHBIX JKCIEPUMEHTaX C PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJISIOUIMMU CTAaBUTh U
pemiark 6oJee ciIoXKHbIE 3a7aud. B yueOHbIN Kypc BXOIAT HaYaIbHbBIE MTPEACTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYalOUIUXCS  C
MHOXECTBAMH W OCHOBHBIMHU OIE€palMsIMA HaJ, MHOXECTBAMH, PACCMATPUBAIOTCS
OpUMEphl MNPUMEHEHUs [Ji1 pELIeHHs 3a7ad, a TaKKe MCIOJIb30BaHUs B JPYTHX
MaTeMaTUYeCKUX Kypcax U y4eOHBIX MMpeaMeTax.

B 7-9 knaccax uzy4aercs yueOHbIN Kypc « BEpOSTHOCTh M CTAaTHCTHKAY, B KOTOPBIN
BXOHAT pasnensl: «lIpencraBieHre MaHHBIX W ONMUCATENbHAs  CTAaTUCTHUKAY,
«BeposTHOCTEY, «DNEMEHThI KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadosy.

OO6miee dYMCIO YacOB, PEKOMEHIOBAaHHBIX JUIsI HW3Yy4eHHUS Yy4eOHOro Kypca
«BeposTHoCTb 1 cTatuctuka», — 102 yaca: B 7 knacce — 34 yaca (1 gac B Henenio), B 8
kiacce — 34 yaca (1 yac B Henemnto), B 9 kiacce — 34 yaca (1 yac B Hezeno).

COAEPKXAHUE OBYYEHMUSA

7 KUIIACC

[IpencraBnenue faHHBIX B BUE TaOIUI, JUarpamm, rpadMkoB. 3aroiHeHue Tadaull,
YTEHUE U MOCTPOCHHUE AUarpamm (CTOJOMKOBBIX (CTOIOYATBIX) M KPYroBbIX). UTeHHe
rpadMKOB peajbHBIX MpoleccoB. M3BiaedeHne nHbOpMAlMK W3 AUArpaMM W TaOJIMII,
HCIIOJIb30BaHUE U UHTEPHIPETAIUS JAHHbBIX.
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OnucarenbHasi CTaTUCTUKA: CpeAHee apu(MeTHYecKoe, MEAHaHa, pa3Max,
HanOoJbIIee U HAMMEHBIIEE 3HAUEHUsI HAaOOpa YMCIOBBIX JaHHbIX. [Iprumepbl cydaitHON
M3MEHYUBOCTH.

Cry4aitHbIi SKCTIEpUMEHT (OTBIT) U ClydaitHoe coObITHE. BeposTHOCTH U yacToTa.
Ponb ManioBepoOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOAE U B OOILIECTBE.
MoseTa u urpajibHast KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucno pédep U cymmapHas CTENEHb
BepiuH. [IpencraBnenue o cBazHocTu rpada. Llenu u ksl [yt B rpadax. O0xon
rpada (sinepoB nyTh). [Ipencrasienue 06 opueHTUpOBaHHOM Tpade. Pemenue 3amau ¢
MOMOIIBIO TpadoB.

8 KUIACC

[IpencraBnenue TaHHBIX B BUJIE TaOIUII, TUarpamM, rpauKoB.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXECTBO. Onepalii HaJi MHOXKECTBAMM:
oObeIMHEeHHEe, TiepecedyeHue, aornonHeHue. CBoiicTBa omnepanuil HaJl MHOXKECTBAMM:
NEPEMECTHUTENIBHOE, COYETATEIbHOE, PACIIPEACIINTENIBHOE, BKIIIOUEHUs. Vcnonb3oBaHme
rpauueckoro MpeICTaBICHUS MHOXKECTB JUIsl ONUCAHUSA peajbHBIX MPOILECCOB U
SBJIICHU, TIPU PEILICHUH 3a]1a4.

N3mepenue paccemBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OpOB. /lnarpaMma paccenBaHus.

DneMeHTapHbIe COOBITHS clydaitHoro ombiTa. Ciydaiinbie coObITHS. BeposTHOCTH
coObITHil. OMBITBI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMH. ClydaifHbIN
BbIOOD. CBSI3b MEKIY MaJIOBEPOSITHBIMH U MPAKTUYECKU JOCTOBEPHBIMHU COOBITUSIMU B
npupose, 001ecTBE U HayKe.

HepeBo. CBoiicTBa JEpEBbEB: E€IUHCTBEHHOCTh IyTH, CYLIECTBOBAaHUE BHUCSYEH
BEPIIMHBI, CBSI3b MEXIY YHCIOM BEpIIMH H 4uciioM pEdep. [lpaBuino ymHOXEHHS.
Pemenue 3a1a4 ¢ momorisio rpados.

[IporuBononoxxusie coObITUsA. Juarpamma Diinepa. O0beIMHEHUE U TIEpEeCEUCHUE
coObrTrii. HecoBmectHbie coObiTusi. DopMyna CIOXKEHHS BEPOSTHOCTEH. YCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxkenusi. HeszaBucumbie coObiTud. IlpencraBienue
JKCIEPUMEHTAa B BHUJIEC JepeBa. PemieHue 3a7ad Ha HAXOXKICHHE BEPOSTHOCTEHM €
MOMOIIIBIO JIEpeBa CIy4aiHOTO KCIIEPUMEHTA, TUarpaMm JDiliepa.

9 KITIACC

[IpencraBnenue AaHHBIX B BUJE TaOJHIl, JuUarpamm, rpadukoB, WHTEPIpETALUS
NaHHbIX. UTeHue 1 nmocTpoeHue Tabiuil, Juarpamm, rpaukoB MO peaabHbIM JaHHBIM.
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[lepecranoBku u Qakropuan. CoueTaHuss W 4YUCIO coudeTaHuil. TpeyroabHUK
[lackans. Pemenue 3a1a4d ¢ MCMOIBb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposITHOCTb. CiydailHbIA BBIOOp TOYKM M3 (QUIYpPHl  Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcneitanne. Yenex m Heynada. Cepust ucnblTaHud 10 nepBoro ycnexa. Cepus
ucneiTannii bepuymnnu. BeposatHoctu coObITUi B cepuu ucnbsiTanuii bepuyu.

CiyuaiiHasi BEJIMYMHA MW PaCHpElEICHUE BEpOATHOCTEW. Maremarnueckoe
oxxunanue U aucnepcusd. [Ipumepsl MaTeMaTnyecKkoro OXHMAaHUs KaK TEOPETHUYECKOIO
CpPEHEro 3HAa4YCHUsI BEIWYMHBI. MareMaTuyecKoe OXHUJIaHUE U JAUCIIEPCUS CIy4anHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyrum».

[lonsiTue o 3akoHe GonpIIMX yncen. M3MepeHre BeposSTHOCTEN ¢ MOMOIIbIO YaCTOT.

Ponb 1 3HaueHMEe 3aKoHa OOJIBIIMX YHCEI B IPUPOJE U OOIECTBE.
HPEIMETHBIE PE3VYJ/IBTATHI

[IpeameTHbIE pe3ylbTaThl OCBOCHHS MPOTPaMMBbl yUeOHOTO Kypca K KOHITY 00yUeHHUS
B 7 KJacce:

Yurare wuHbOpMaIMIO, TNPEACTAaBICHHYI0 B TabmuIax, Ha JuarpaMmax,
NPECTaBIATh TaHHbBIE B BUJI€ TA0JIUII, CTPOUTH TUArpaMMbl (CTOIOUKOBBIE (CTOIOUYATHIC)
U KPYTOBbIE) IO MAaCCUBaM 3HAUCHUH.

OnuchIBaTh U HHTEPIPETUPOBATH PEATILHBIE YHCIIOBIE TAHHBIE, ITPEACTABICHHBIE B
TabnuIax, Ha TuarpaMmax, rpadukax.

Ncnonbs30Barh 711 ONKUCAHUS TAHHBIX CTATUCTUYECKUE XapAKTEPUCTHKU: CPEIIHEE
apudmeTHiecKoe, MeuaHa, Handoblllee 1 HAMMEHbIIIEe 3HAYCHHS, pa3Max.

WmeTh npeacTaBiaeHue 0 cydailHON NM3MEHYMBOCTH Ha IPUMEpax 1eH, GU3HIeCKuX
BEJIMYMH, AHTPOIIOMETPUYECKUX HAHHBIX, MMETh IPEACTABICHUE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

[IpeameTHbIe pe3ylbTaThl 0OCBOCHUS MPOTPaMMBbl yUeOHOTO Kypca K KOHITY OOy4eHUs
B 8 KJ1acce:

W3Bnekary u mpeoOpa3oBeIBaTh WH(POPMAIUIO, TIPEICTABICHHYIO B BUJE TaOIHII,
auarpamm, rpaukoB, IPEeACTaBIATh JaHHbBIE B BUJIE Ta0JuUIl, JUarpamm, rpauKkoB.

OnuceiBaTh JaHHBIEC C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeJIEH: CPEAHUX 3HAYCHU I
1 MEp paccenBaHus (pa3Max, JUCIIEPCHUsS U CTaHJAPTHOE OTKJIIOHCHHE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYEHUN W YACTOTHI COOBITHI, B TOM YHCIIE TIO
pe3yJibTaTaM U3MEepeHUuil U HaOMIOAECHUH.
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Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B ONBITax, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBarh rpaduueckue MOAEIU: JEpPeBO CIYYallHOTO AKCIIEPUMEHTA,
IyarpamMMbl DWJiepa, YicioBas npsimMasi.

OnepupoBaTh NOHATUAMH: MHOKECTBO, IIOJMHOXECTBO, BBIIIOJIHAThH ONEPALIUN HAL
MHOXXECTBAMH: OOBEAMHEHHE, NEpPEeCceUYeHUe, ONOJHEHUE, MEPEUUCATh 3SIEMEHTHI
MHOXECTB, IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MpeacTaBiIeHe MHOXKECTB U CBI3EH MEKy HUMH TSt
OMMCaHMs MPOLIECCOB U SIBJICHUH, B TOM YMCIIE MIPU PELICHUH 3a/1a4 U3 JIPYTUX Y4EOHBIX
IIPEAMETOB U KyPCOB.

[IpenmeTHbIE pe3ylbTaThl OCBOCHHS MPOTPaMMBbl yUeOHOTO Kypca K KOHITY O0yUeHHUS
B 9 Kiacce:

W3Bnekarb W mpeoOpa3oBbIBaTh MHGOPMAIIMIO, TMPEACTABICHHYIO B PAa3JIMYHBIX
UCTOYHHMKAX B BUE TA0JIUII, TUarpamMmm, rpa(uKoB, MpeACTaBIsATh JaHHbIE B BUIE TAOJIHII,
auarpaMm, rpa@ukos.

Pemare 3amaun  opraHu3oBaHHBIM MEpeOOpPOM BApHUAHTOB, a TaKXKe c
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPABHI U METOJOB.

Hcnonbs30BaTh onucaTeabHbIE XapaKTEPUCTUKH JIJI1 MACCUBOB UHCIIOBBIX JAHHBIX, B
TOM YHCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4YacTOThl 3HAUEHWW M YACTOTHI COOBITHS, B TOM YHCIIE TOIb3YyAChH
pe3yJbTaTaMy MPOBEIEHHBIX U3MEPCHHUHN 1 HAOIIOICHHU .

Haxonuth BepoATHOCTH CITy4yalHBIX COOBITUI B M3yUYEHHBIX OTBITAX, B TOM YHCJIE B
OTBITAX C PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMHU COOBITHSIMU, B CEPUAX MCIBITAHUA 10
IIEPBOI0 yCIexa, B CEpUSIX UCNIBITAHUN bepHyru.

NmeTp npeacraBieHue O CIIy4aliHON BEJIMYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmers mpencraBieHre O 3akoHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCENT B
MPUPOJIE U OOIIIECTBE.
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TEMATHUYECKOE IINITAHUPOBAHHUE

7 KJIACC
HanmeHoBaHue pasgena | KommdecTBo OcHOBHOE conepIKaHue OCHOBHBIE BUJIBI JIEATEIEHOCTH 00YYarONIMXCs
(TeMsl) Kypca 4acoB
[IpencraBneHne TaHHBIX 7 IIpencraBneHne 1aHHBIX B OcBauBarhb Cn0CO0BI NIPE/ICTABICHUS

tabnunax. [Ipaktuyeckue
BBIYHCIICHUS 110 TaOJIUIHBIM
JNaHHBIM. V3BIICUeHUE U
WHTEPIIPETAIINS TaOTHYHbIX
naHHbIX. [IpakTHUeckas
pabora «TabmuipI».
I'paduueckoe
Ipe/ICTaBJICHUE TaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOUYATHIX)
nrarpaMm. Urtenue u
MOCTPOCHUE JUATPAMM.
[Ipumepsl
nemMorpaduuecKux
JUaTPaMM.

[TpakTdeckas pabora

«JlmarpamMMbI»

CTaTUCTUYECKUX JTAHHBIX U YMCIIOBBIX MACCHBOB C
TIOMOIIBIO TAOJIUIT U TUATPAMM C UCIIOJIb30BAHHEM
aKTyaJbHBIX U Ba)KHBIX JaHHBIX (JleMorpaduaeckue
JaHHBIC, POM3BOJICTBO IPOMBIIIIJICHHON U
CEIBCKOXO03HCTBCHHOM MPOIYKITNHU, O0IIECTBECHHBIS
Y TIPUPOJTHEIC SIBIICHUS).

N3yuaTs MeToabl pabOTHI C TAOHMYHBIMU U
rpadUIeCKUMU TPEACTABICHUSIMU JTaHHBIX

C TIOMOIITBIO IIUPPOBEIX PECYPCOB B X0/
MPaKkTUYECKUX padboT

OmnucarenbHas CTaTUCTHKA

Yucnossie Habopwl. CpegHee
apupMeTHIECKOe.
Menunana yucioBoro Habopa.

OcBauBaTh NOHSATHUS: YUCIIOBOM HabOp, Mepa
LIEHTPaJIbHOM TEHJICHIINH (Mepa LIEHTpa), B TOM YUCIIE
cpelnHee apupMeTuyecKoe, MeIaHa.
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YCcTOMUMBOCTH MEMAHEIL.
[IpakTtuueckas pabora

«CpenHue 3HaYCHU.
HaubGonbiiee n HaumeHsbI1ee
3HAYEHUS YHCIIOBOTO Habopa.
Pazmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C IIOMOIIBIO
CpeaHero apupmMeTu4eckoro u Meauansl. Pemars
3a1a4u.

N3yuyath cBOMCTBA CPEAHUX, B TOM YUCIIE C
MOMOIUIBIO HU(POBBIX PECYPCOB, B X0JI€
MPAKTUYECKUX paOOT.

OcBauBaTb NOHATHSA : HAMOOJbIIICE U HAUMEHBIIIEE
3HAYCHUA YHMCIIOBOT'O MAaCCHUBA, pa3Max. Pemarn
3aJa4vYMm Ha BBI60p crmoco0a onucaHus JaHHBIX B
COOTBCTCTBHUMU C HpHpOJ]Oﬁ JaHHBIX N LOCIAMU
HCCIICAOBaHUA

CnyqaﬁHa;I U3MCHUYNBOCTD

CrnydaiiHast ”3BMEHYHBOCTh
(mpumepsr). Yactora

3HAYCHUN B MacCHBE JaHHBIX.

['pynnmpoBka.

['mcrorpammel.
[MpakTyeckas pabora

«Cry4aitHasi U3MEHYUBOCTbY

OcBauBaTh NOHATHUSA: YACTOTA 3HAYCHU B MACCUBE
JTAaHHBIX, TPYNIUPOBKA JAHHBIX, TUCTOIpaMMa.
CTpouTh ¥ AaHAJIU3MPOBATH THCTOTPAMMBI,
noAOMPAaTh MOAXOASIIUHN Iar TPYNIUPOBKHU.
OcBauBarb rpaduuecKue MpeaCTaBICHHS Pa3HBIX
BUOB CIIy4allHOW U3MEHUYHBOCTH, B TOM YHCJE C
MTOMOIIBIO ITU(POBBIX PECYPCOB, B X0/
MPAKTUIECKOU PaOOTHI
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Beenenue B Teoputo rpados

I'pad, Bepunna, pedpo.
[Ipencrasnenue 3anaun ¢
nomouisio rpada. CreneHp
(BaJICHTHOCTb) BEPIIHHBI.
Yucno pédep u cymmapHast
creneHb BepiuH. Lens u

OcBauBarb noHsTUSA: Tpad, BepimHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHEI), IIEMb U
UK.

OcBauBaTh NOHATHSA: TYTh B Tpade, SUIepoB MyTh,
o0xof rpada, OpUeHTUPOBAHHBIN Tpad.

Pemarn 3aa4M Ha IMOUCK CYMMBbI CTeICHEH BCPIIUH

k. [1yTe B rpade.
[IpencraBienne o CBI3HOCTH
rpada. O6xox rpada
(9iJ1IepOB TYTh).
[Ipencrasnenue 00
OpPUEHTUPOBAHHBIX rpadax

rpada, Ha mouck obxoxa rpada, Ha MOUCK MyTel B
OpPUEHTUPOBAHHBIX Tpadax.

OcBauBarh coco0bI MPECTaBICHUS 3a]1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUU BEPOSITHOCTEH, TPYTHX
MPEeIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIeTH, (PYHKIIMOHATIbHBIE COOTBETCTBUS )
Ha IpUMepax
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BeposTHOCTB 1 yacToTa 4 City4ailHbli1 OIIBIT U N .
. OcBauBaTh NOHATHUSA: CIYYANHBIN OMBIT U CIIy4YalHOE
CIIy4aHOTO COOBITHS CIIy4aliHO€ COOBITHE.
BeposTHOCTS H 4acTOTa coObITHE, MaJIOBEPOSATHOE u MPAKTHYECKU
JIOCTOBEPHOE COOBITHE.
cobbITus. Poib
MATTOBEPOSTHBIX H N3yuaTh 3HAYMMOCTH MAJIOBEPOSITHBIX COOBITHI B
MPAKTHYECKH JIOCTOBEPHBIX npupozie U o0IIeCTBE HA BAKHBIX MpUMeEpax (aBapuu,
COOBITHI B IPUPOTIE U B HECUACTHBIE CIIy4au, 3alUTa MePCOHATBHON
obmectse. MoHeTa u uH(popmanuu, nepeaava TaHHbIX).
UrpanabHas KOCTb B TEOPUHU I/I3yanb POJIb KIIACCUYCCKUX BEPOATHOCTHBIX MOJIGJICI‘/’I
BEPOATHOCTEIA. (MOHeTa, UrpalibHas KOCTh) B TCOPUH BEPOSITHOCTEH.
HpaKTI/I‘IGCKaSI pa60Ta HaﬁJIIOZIaTb H U3y4aTb 4acCTOTy CcOOBITHI1 B IMPOCTBIX
«UacToTa BBIIAEHAS OpIIa» HKCIIEPUMEHTAX, B TOM YHKCJIE C TOMOIIbIO ITU(POBBIX
pPECYpPCOB, B X0JI€ MPAKTUYECKON pabOThI
O0obuienue, S TpesicTapienue 1aHHbIX. I1oBTOPATH U3YUYEHHOE U BHICTPAUBATH CUCTEMY
cUcTeMaTu3anus 3HaHUU OnucarenbHas CTaTI/IUCTI/IKa. SHAHUIA.
BepostHOCTB Clly4aliHOTO
Pemarp 3a1aum Ha NpEACTABICHUE U ONUCAHUE
COOBITHSA
JAHHBIX C IOMOUIBIO U3YUEHHBIX XapaKTEPUCTHUK.
OO0cy:kaaTh NPUMepPbI CITy4ailHBIX COOBITHH,
MaJIOBEPOSITHBIX U IPAKTUYECKHU JOCTOBEPHBIX
CIIy9aifHBIX COOBITHI, UX POJIM B TIPUPOJIE U )KU3HU
YEeJI0BEKa
34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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8 KUIACC

OcCHOBHOE cozepKaHue

OcCHOBHEIC BUABI ACATCIIPHOCTHU O6y‘laIOH_[I/IXC$I

7 Kj1acca

HaumenoBanue paznena KomnuuecTBo
(TeMsl) Kypca 4acoB
[ToBTOpEHNME Kypca 4 [IpencraBnenue naHHBIX.

OnucarenbHasi CTAaTUCTUKA.
CnyyaiiHasi ”3BMEHYUBOCTb.

Cpeanue yncaoBoro Habopa.

Crnyyaitabie COOBITHSI.
BeposiTHOCTH ¥ 9acTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOATHOCTE:

MOHCTA U UIr'pajibHasA KOCTb

IHoBTOPSATH N3YUYEHHOE U BBICTPAMBATH CUCTEMY
3HAHWUU.

Pemars 3a1aum Ha NpeICTABIICHUE U ONTUCAHUE
JTAHHBIX C MIOMOIIbIO U3YYEHHBIX XapaKTEPUCTHK.
Pemarsb 3a1aum Ha NpeICTaBICHUE IPYNITUPOBAHHBIX
JAHHBIX U OMHUCAHUE CIy4YallHOW N3MEHUYNBOCTH.
Pemarp 3a1aum Ha ONpe/iesICHHE YaCTOTHI
CIIy4aitHBIX COOBITHH, 00CYXIeHHE TPUMEPOB
CIIy4ailHBIX COOBITHI, MaJIOBEPOSITHBIX U
MPaKTUYECKU JJOCTOBEPHBIX CIYIaHBIX COOBITHIA, X
pOJIA B IPUPOJIE U )KU3HU YEIOBEKA

OnucarenpHas CTaTUCTHKA.

PaccenBanne manHBIX

Otkiionenus. Jlucnepcus
YHCJIOBOTO Habopa.
CranpapTHOE OTKJIOHEHUE
YHCJIOBOTO Habopa.
JlnarpamMmbl pacceruBaHus

OcBauBarTb NOHSITHUA: JAUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIb30BATh 3T XaPAKTCPUCTUKU IOJIA
OIINCaHUs paCCCUBAHNA JaHHBIX.

BBII[BI/IFaTb runorTe3nbl 00 OTCYTCTBHH UJIN HAJINYHUHU
CBA3H 110 JuarpaMmam paCCCuBaHUs].

CTpOI/ITb AruarpaMmbl paCCCUBAHUS 110 UMCIOIINMCA
AdaHHBbIM, B TOM 4YHCJIC C IIOMOIIbIO KOMIIBIXOTCPaA
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MHoXecTBa

MHOX€ECTBO, MOAMHOXECTBO.

Onepanuu Hax
MHO>KECTBAMH
00BbeIMHEHHE,
nepecevyeHue, JOMoITHEHHE.
CaoiicTBa onepanui Haj
MHO>KECTBAMH
EPEMECTHUTENIBHOE,
coyeTarenbHoe,
pacnpeieTuTeNbHOE.,
BKIItoueHus1. [ paduueckoe
IIPE/ICTAaBJICHUE MHOXKECTB

OcBauBaTb NOHSATHA: MHOXCCTBO, JJICMCHT
MHOXXCCTBA, IOAMHOXCCTBO.

BoINOJIHATH onepanuM HaJ MHOKECTBAMH
00bEeIMHEHNE, [IEPECEUEHUE, TOTIOJIHEHUE.
Hcnonb30BaTh CBOWCTBA: IEPEMECTUTEIIBHOE,
COYETATEIIbHOE, PACIIPEACIIUTEIBHOE, BKIIOUCHHUS.
Hcnoab3oBarh rpaduueckoe npeacTaBIcHue
MHO>KECTB IPU ONMCAHUU PEAJbHBIX MPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3aJa4 U3 IPYTHX y4eOHbIX
IIPEAMETOB U KypCOB
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BeposaTHOCTH CiiydaitHOTO

COOBITUSI

DneMeHTapHbIC COOBITHS.
Crnyyaitabie COOBITHS.
biaronpusrcrTByromue
AJIEMEHTapHbIE COOBITHUS.
BepositHoCcTH COOBITHIA.
OnbITHl C paBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.

Crny4alinblil BEIOOD.
[IpakTuueckas padbora

«OT1BITBI C

OcBauBaTh NOHATHS: IIEMEHTAPHOE COOBITHE,
Clly4ailHoe cOOBITHE KaK COBOKYITHOCTb
OJAaronpUATCTBYIOLIMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIE dJIEMEHTapHbIe cOObITUA. Pemars
3a/1a4M Ha BBIYMCIICHUE BEPOSATHOCTEN COOBITUH 1O
BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUM CITy4yaliHOTO
OMBITA.

Pemarp 3a1aum Ha BEIYUCIIEHUE BEPOSTHOCTEN
COOBITHI B OIBITaX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMHU COOBITUSIMH, B TOM YHCIIE C

PaBHOBO3MOKHBIMHU TIOMOIIIBIO0 KOMITBIOTEPA.
3JIEMEHTapHBIMHU

IIpoBoaMTHL M M3yYaTh OMBITHI C
COOBITHSIMU)

PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMHU COOBITHSIMU
(c ICTIOJIB30BAaHUEM MOHET, UTPAJIbHBIX KOCTE,
JIPYTUX MOJIEJIeH) B X01€ PAKTUUECKON pabOThI
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Beenenue B Teoputo rpadon

JlepeBo. CBoiicTBa aepesa:
€IMHCTBEHHOCTD ITYTH,
CyLIECTBOBAaHUE BUCAYEH
BEPILIHHBI, CBSI3b MEXKIY
YHMCJIOM BEPIIUH U YUCIOM
pé6ep. IlpaBuino ymMmHOXKEHUS

OcBauBarb NOHATHSA: JEPEBO Kak rpad Oe3 nukia,
BUCAYAs BepIIMHA (JUCT), BETBb JIepeBa, MyTh B
JiepeBe, TUaMeTp JepeBa.

N3y4yars cBOMCTBA IEpPEBA: CYLIECTBOBAHUE BUCSYEH
BEPIIMHBI, EAMHCTBEHHOCTh MMYTH MEXAY JBYyMS
BEPIIMHAMH, CBSI3b MEXIY YUCIIOM BEPIIMH U YUCIOM
pébep.

Pemath 3a1aum Ha MOUCK U MEPEUYUCTICHUE MTyTeH

B JIEpEBE, OIpeIeNIeHNe YKclia BEPIINH WK pEdep

B JIepeBe, 00Xo1 OMHApHOTO JIepeBa, B TOM YHCIIE C
MIPUMEHEHHEM IIPaBUJIa YMHOKEHHUS

Cnydaiinble COOBITHS

[IpoTuBoMONOXKHOE COOBITHE.
Huarpamma Diinepa.
OOberHEHNE U TIEPECCUCHHE
coObITHii. HecoBmecTHbIE
cobpiTus. Dopmyna CloxKeHUs
BeposTHOCTEN. [IpaBuino
YMHOXEHUS BEPOSITHOCTEM.
YcnoBHAsE BEpOATHOCTb.
HeszaBucumsie

OcBauBaTh NOHSTHUS: B3aUMHO ITPOTUBOIOJIOKHbBIE
COOBITHSI, OTlepalluu HaJl COOBITUAMH, O0ObETUHEHUE U
nepeceueHrue coObITHH, AuarpamMmma Disepa (Dunepa—
BeHHa), coBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.

N3y4aTh TeOopeMbl O BEPOSITHOCTH OObETUHCHHS
JBYX COOBITHH ((POPMYIIBI CIIOKEHUS BEPOATHOCTEH).
Pemiath 3a1aum, B TOM 4KCIie TEKCTOBBIC 33/1a4M HA
OTIpe/IeNIeHNE BEPOSITHOCTEH 00bEIMHEHUS U
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coObrtus.  IlpencraBnenue
CIIy4alHOIO OKCIEpUMEHTA
B BHJIE JIEpEBA

NepeCceUeHMs COOBITHI C MMOMOILBIO YUCIOBOU MPSMOIA,
nuarpaMm Jitiiepa, GopMysIbl CI0KEHUS BEPOSITHOCTEH.
OcBauBarp  NOHATHSA:  TNPABUIO  YMHOXKECHUS
BEPOSTHOCTEH, YCIIOBHAsl BEPOATHOCTH, HE3aBUCHUMBIEC
COOBITHSI IEPEBO CIIYYaHOIO OMBITA.

H3yuarts cBoiicTBa (onpesenenns) He3aBUCUMBbIX
COOBITHIA.

Pemars 3a1aum Ha onpeiesieHue U UCII0JIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiarb 3a1a4M Ha IOMCK BEPOSITHOCTEH, B TOM

qUCJIC YCIIOBHBIX, C HCIIOJIB30BAHUCM JICPCBa
cnyqaﬁﬂoro OIIbITa
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O06o06mmenue,

CUCTEMAaTU3alus 3HaHUI

[IpencraBnenue naHHBIX.
OnucarenbHasi CTAaTUCTUKA.
I'padb1. BepositHOCTB
CIIy4aliHOTO COOBITHSI.
DnemMeHThl KOMOMHATOPUKHU

IHoBTOPATH U3YUYEHHOE U BBICTPAMBATH CUCTEMY
3HaHUH.

Pemrare 3a5a4u Ha NPEICTABICHUE U ONMCAHUE
JIAHHBIX C MIOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.

Pemars 3axaum ¢ npumenenuem rpagos. Pemarb
3224 Ha HaXOKJIEHUE BEPOSATHOCTH CIIY4alHOTO
COOBITHSI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA,
B TOM YHCJIE B ONBITaX C PAaBHOBO3MOYKHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU. Pemarhb 3axaum Ha
HAXOXKJIEHUE BEPOATHOCTEH OOBEAUHEHHS U
nepecevyeHusi COOBITHIA, B TOM YMCJIE HE3aBUCUMBIX, C
UCIIOIb30BAHUEM I'pa)UUECKUX MPEACTABICHUHN U
JiepeBa CIIy4alHOro OIIbITA.

Pemarp 3a1aum Ha niepevrciIeHIe KOMOMHAITUN
(unciia mepecTaHOBOK, YUCJIA COYETaHUI), Ha
HaX0XK/JICHUE BEPOSITHOCTEN COOBITHH C
MIPUMEHECHHEM KOMOMHATOPUKH, B TOM YHUCTIE C
WCIIOJIb30BaHUEM TpeyroiabHuka [lackans

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME
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9 KUIACC

OcHOBHOE cozepKaHue

OcCHOBHEIC BUABI ACATCIIPHOCTHU O6y‘laIOH_[I/IXC$I

& Kjacca

HaumenoBanue pazaena KonuuectBo
(Tembl) Kypca 4acoB
[loBTOpEeHuUe Kypca 4 [IpencraBnenre JaHHBIX.

OrmucarenpHasi CTaTUCTHKA.
Onepanuu Hajl COOBITUSMH.

HezaBucumMocTh COOBITHIA

IHoBTOPSATH N3YUYEHHOE U BBICTPAMBATH CUCTEMY
3HaHUH.

Pemrare 3a1a4umn Ha NpPEICTABICHUE U ONMCAHUE
JTaHHBIX.

Pemars 3a1aun Ha HAX0XKJAECHUE BEPOSTHOCTEN
oOBeMHEHUS U TIEpeCeUCHUST COOBITHI, B TOM YHCTIE
HE3aBUCHMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJCTABICHUN U IEPEBA CIIYYalHOTO OTBITA.
Pemarp 3a1aum Ha niepevrciIeHIe KOMOMHAITN
(unciia mepecTaHOBOK, YUCJIA COYETaHUI), Ha
HaxX0XKJICHUE BEPOSITHOCTEN COOBITHI C
MIPUMEHCHHEM KOMOMHATOPUKH, B TOM YHCTIE C
HCIIOJIb30BaHUEM TpeyroiabHuka [lackans
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OneMeHTbl KOMOWHATOPUKH

ITepecranoBku. daxkropua.

CoueraHus u YHUCJIIO0
coueraHui. TpeyrojbHUK
[Tackama.  Ilpakrtuueckas
pabora «Brruucnenue
BEPOSATHOCTEN c
VCIIOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MTPABUJIIO
YMHOXEHHUS, YIIOPsIA0UCHHAs apa, TPoika 00ObEKTOB,
IIEPECTaHOBKA, (PaKTOpHAJl YKCIIa, COUETAHUE, YUCIIO
COUYETAaHUU, TpeyrojabHUK llackamns.

Pemiarb 3a1a4m Ha IEpEUYUCIICHUE YIIOPSATOYEHHBIX
nap, TpOeK, EPEUUCIICHUE IEPECTAHOBOK U
COUYETAHUU DJIEMEHTOB PA3JIMYHBIX MHOXKECTB.

KOMOMHATOPHBIX (QYHKIIUN
AJIEKTPOHHBIX TAOIHI)

Pemarp 3a1aum Ha MPUMEHEHUE YKCIIA COUETaHUMN

B anreOpe (COkpaimléHHOE YMHOXEHUEe, OMHOM
HprotoHa).

Pemiatb, nmpuMeHsiai KOMOMHATOPUKY, 3aJayd  Ha

BBIUMCIICHHE BEPOSTHOCTEH, B TOM YHUCIIE C TIOMOIIIBIO
AIICKTPOHHBIX TAOJHI] B XOJ1€ MPAKTUICCKON PabOTHI

['eomeTprueckas
BEPOSATHOCTH

I'eomeTpuueckas
BEpOSITHOCTh. CiiydailHblil
BBIOODP TOUKH U3 PUryphl Ha
IJIOCKOCTH, U3 OTpe3Ka, M3
JyTU OKPY>KHOCTHU

OcBauBaTb NOHATHE TEOMETPUUECKONU BEPOSITHOCTH.
Pemiarb 3a1a4uM Ha HAX0XKJAECHUE BEPOSITHOCTEN B
OTIBITAaX, MPEACTABUMBIX KaK BHIOOD TOUEK H3
MHOTOYT'OJIbHUKA, KPYyTra, OTPE3Ka WIN AyTH
OKPY>KHOCTH, YHACIIOBOTO IIPOMEXKYTKA

133




Hcneiranus bepryium

Hcneiranue. Yenex u
Heynada. Cepust UCIbITaHUN
710 TIEPBOTO yCIexa.
Hcneitanus bepayim.
BepositHocTH coObITHIT B
CEpUU UCIIBITAHUN
bepnymnnu. [Ipaktuueckas
pabora «McnbiTanus

bepnymim»

OcBauBaTh NOHATHUS . UCTIBITAHUE,
AIIEMEHTApPHOE COOBITHE B UCTIBITAaHUU (yCTeX U
Hey/iaya), Cepusl UCTBITAHUM, HACTYIIJICHUE
MEepBOro ycrnexa (HeyJaaun), Cepusi UCIIBITAaHUN
bepuyum. Pemiares 3aga4u Ha HAX0XKIACHUE
BEPOSITHOCTEN COOBITHI B CEpUU UCTIBITAHUH 10
MEPBOTO yCMe€Xa, B TOM YHCJE C IPUMEHEHUEM
bopMyIbl CyMMBI T€OMETPUUYECKON TTPOTPECCHUH.
Pemars 3a1aun Ha HAX0XKJAECHUE BEPOSTHOCTEN
AIIEMEHTAPHBIX COOBITHI B CEPUU UCTIBITAHUIN
bepHynimn, Ha HAXOXKJI€HUE BEPOATHOCTHU
ONPENEIEHHOTO YUCIIa YCIIEXOB B CEPUN UCTIBITAHUIM
bepnymm.

N3yuats B X0/1e NPAKTUYECKOH PpadoThlI,

B TOM YHCJIE C MOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTA B CEPUU HCIIBITAHUM
bepnyniu
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CiyuaiiHasi BeITM4MHA

CiyyaiiHasi BeIMYMHA U

pacnpenesieHue BEpOSATHOCTEM.

Maremarudeckoe OKHJaHue U
JIUCTIEPCUS CIIy4YalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTHYECKOI0 OKHIaHUS
KaK TEOPETHYECKOIO
CpPEIHEro 3HA4YEHUs
BCJIMYUHEI.

IlonsaTue o 3akoHE OOJIBIINX
yucen. U3mepenue
BEPOSITHOCTEN C TTOMOILBIO
yacToT. [[pumeHenue 3akoHa
OOJIBIINX YHCET

OcBOUTH NMOHATHA: CITy4YaliHAS BEIMYNHA, 3HAUCHUE
CJIy4aliHOM BEJIMYMHBI, PACIIPEACIICHUE BEPOSITHOCTEM.
M3yuars u 00cyx1aTh IPUMEPHI AUCKPETHBIX U
HETPEPBIBHBIX CIyYallHBIX BEJIMUYUH (POCT, BEC
YeJI0BeKa, YUCIEHHOCTh HACEJIEHUs, APYrue
M3MEHYHMBBIE BEJIMUUHBI, PACCMATPUBABIINECA B
KypC€ CTaTUCTUKH ), MOJEIbHBIX CIyYallHbIX BEJIMUMH,
CBSI3aHHBIX CO CITy4alHBIMU OmbITaMu (OpocaHue
MOHETBI, UTPAJIbHON KOCTH, CO CITy4alHBIM BBIOOPOM U
T. 1L.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE OXKUITAHUE
CIIy4yallHOM BEJIMYMHBI KaK TEOPETHUYECKOE CPETHEE
3HAYEHUE, TUCTIEPCHS] CIIyYallHOM BEJIMYMHBI KaK
aHaJIor AMCIIEPCUU YUCIOBOTO Habopa.

Pemarp 3a1aum Ha BBIYMCIICHUE MATEMATUYECKOTO
OKUJAHUS U JUCTIEPCUU JUCKPETHOM CITy4YallHOU
BEJIMYUHBI 110 3aJJaHHOMY PACHpPEIEICHUIO0, B TOM
YHCIIE 33]1a4, CBSI3AHHBIX CO CTPAXOBAHUEM H
JIOTEPESMH.

3HAKOMHUTBCH C MATEMAaTUUYECKUM OKUJIAHUEM U
JACTIEPCUEH HEKOTOPBIX PACIIPEAECICHUM, B TOM YUCIIE
pacnpeneseHus CIy4anHOW BEJIMYUHbBI «HHUCIIO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIn.
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H3yuarh 4acToTy COOBITHS B TOBTOPSIOIIUXCS
CJIyYalHBIX OIBITAX KAK CIYYaNHYIO BEIUYHHY.
3HAKOMHUTBLCS C 3aKOHOM OOJBIINX uncel (B popme
bepnymnin): mpu 60bIIOM YKCIIE ONBITOB YaCTOTa
COOBITHSI OJTM3KA K €r0 BEPOSTHOCTH.

Pemars 3a1aum Ha U3MEPEHHUE BEPOSTHOCTEN C
NOMOIIBI0 YacToT. QOCyKIAaTh POJIb 3aKOHA
OOMBIINX YKCeNl B 000CHOBAaHUU YACTOTHOTO METOAA
U3MEpEHUs BEPOSITHOCTEH.

OO0cy:kaaTh 3aKOH OONBIIMX YUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYMBBIX

SABJICHUAX, POJIb 3aKOHA OOJIBIIINX YHCET B IIpupoac U B

KN3HHU 4YCJIOBCKaA

O60061IeHNE, KOHTPOJTH

10

[IpencrapneHnue TaHHBIX.
OmnmcarenpHas CTaTUCTHKA.
BepostHOCTB Clly4aliHOTO
COOBITHSA. DIIEMEHTHI
xoMOuHaTopuku. CiydaiiHpie
BEJIMYUHBI ¥ pacTIpe/ICIICHHUS

IHoBTOPATH U3YyYEHHOE U BHICTPANMBATH CUCTEMY
3HAHUU.

Pemars 3a1aumn Ha IpeICTABICHUE U ONTUCAHUE
JTAaHHBIX.

Pemarp 3a1a4u Ha HAXOXKJECHUE BEPOSITHOCTEMN
COOBITHIA, B TOM YHCJIE B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH,
BEPOATHOCTEH OOBEAMHEHUS U TIEpeCeUeHUs
COOBITUM, BBIYUCISATH BEPOSITHOCTH B OMbBITAX C
CEpUSIMU CIIyYalHbBIX UCIIBITAHUN
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OBUIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

34
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