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denepanpHas pabouasi mporpamMma Mo ydeOHOMY mpenMery «MareMmaTukay
(6a30BBIN YpOBEHB) (mpeameTHas obyacTh «MaremaTuka W wHGOpMaTHKay) (Haiee
COOTBETCTBEHHO — ITPOrpaMMa Mo MaTeMaTHKe, MaTEeMaTHKa) BKIFOUACT MOSCHUTEIBHYIO
3aMHCKY, COJEp)KaHUuEe O0ydYeHUs, IUIAHUPYEeMbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMEI 110
MaTeMaTHKe, TEeMaTHIEeCKOe TUTAaHUPOBAHHE.

IHHOACHUMTEJIBHASA 3AIIMCKA

[TporpaMMa mo martematuke aiasi oOydaromuxcst 5-9 kiaccoB paszpaboTaHaHa
ocHoBe ®I'OC OOO. B mporpamMme mo MareMaTUKE YUYTEHbl HJAEH M TOJOXKCHUS
Konuenmuu pazsutus MmatemaTrueckoro oopasosanus B Poccuiickoit denepanun.

[TpenmeTomM MaTeMaTUKH ABISAIOTCA (PyHAAMEHTaJIbHbIE CTPYKTYpPbI HAILIErO MUpa —
MIPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHbIE OTHOUIEHUS (OT MPOCTEHIIHNX,
YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOMXHBIX, HEOOXOJAUMBIX
JUTSL pa3BUTHA HAYYHBIX M NPUKIAJHBIX UAeH). MaremaTnueckue 3HaHHUs 00€CTIeUnBaAIOT
MMOHUMAHUE MPUHUUIIOB YCTPOWCTBA M MCIOJIb30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE MW  HUHTEPIPETALUIO COLMAIBHOM, 3KOHOMHUYECKOW, IOJIUTUYECKOU
nH(pOpManMKU, MAIOT BO3MOXXHOCTb BBIMOJHATh PAaCUEThl U COCTABJIATH AJITOPUTMBI,
HAaXOJIUTh U PUMEHATH (DOPMYJIbI, BIAJAETh NPAKTHUECKUMU NPUEMAMH F€OMETPUYECKHUX
M3MEPEHU W MOCTPOCHHM, YUTaTh MH(YOPMALMIO, NMPEACTABICHHYIO B BUIE TaOIMII,
auarpaMM M rpaUKoOB, KUTh B YCJIOBHUSX HEONPEACIEHHOCTH M TMOHHMMATh
BEPOSITHOCTHBIN XapakTep CIydailHbIX COOBITHH.

N3yyenue mateMaTuku popMupyeT y oOydaronmxcs MaTeMaTHUYEeCKUl CTHITb
MBIIUICHUS, TPOSIBIISIIOUIMICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBaMBAaIOT TaKWe€ MPUEMBI U METOJbl MBIUUICHHS, KaK MHAYKIHUS U JCIyKUus,
000011I€eHHE U KOHKPETU3ALMs, aHAJIN3 U CUHTE3, Kilaccu(uKanus U cUCTeMaTH3allus,
abctparupoBanue 1 aHajgorus. OObeKTbl MATEMATHUECKUX YMO3AKIIOUEHUH, IPABUIIA KX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUUECKHUX MOCTPOEHUM, CHOCOOCTBYIOT
BbIpaOOTKE yMeHUs (hOPMYIUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBATH CYKJICHHUS, TEM
CaMbIM Pa3BUBAIOT JIOTHUECKOE MbllIeHHEe. M3ydeHne MmaTeMaTuku 00ecrieunBaeT
dbopMHpOBaHUE ANTOPUTMUUECKON KOMIIOHEHTHI MBIIIJIEHUSI U BOCTUTAHUE YMEHUM
JEICTBOBATh IO 3aJlaHHbIM  aJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. B mpoliecce pereHus 3aa4 — OCHOBOM y4eOHOM 1eSITeIbHOCTH
Ha ypoKax MaTEMaTUKH — Pa3BUBAIOTCS TBOpUECKAsk U PUKIAIHAS] CTOPOHBI MBIIILJICHUS.
OO0yueHue MaTeMaTuKe 1a€T BO3MOXKHOCTh Pa3BUBATh Y O0OYYAIOIINXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO peyb, YMEHHE OTOMpaTh Hanbosee MOAXOASIINE
A3BIKOBBIE, CHMBOJIMYECKHE, TpapUUecKue CpeICTBA JIsl BRIPAXKEHUS CYKJICHUH U
HArJIAIHOTO UX MTPEICTaBICHHUS.

[Ipy u3yyeHUM MaTeMaTHKU OCYIIECTBISIETCA OOIIee 3HAKOMCTBO C METOAaMH
NIO3HAHUS JIEHCTBUTEIBHOCTH, IIPEACTABICHUAMU O NPEAMETE U METOAAX MATEMATHKH,
UX OTJIMYUHU OT METOJIOB JAPYTUX €CTECTBEHHBIX U T'YMaHUTAPHbIX HAYK, 00 0COOEHHOCTSIX
IPUMEHEHUS MaTEMATUKH JUUIS PEIICHUs] HAyYHbIX U PUKJIAIHBIX 3a/1a4.



[IpuoputeTHpIMH 1LETSIMH OOyueHHUsI MaTeMaTHke B 5-9 kiaccax SBISIFOTCS:
dbopMHpoBaHUE IEHTPATBLHBIX MAaTEMATUYECKUX MOHATUN (UHCIIO, BEIMYUHA,
reoMeTpuyeckas ¢urypa, nepeMeHHas, BEPOATHOCTh, (DYHKIHS), OO0ECreyrMBaIOIIUX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMaTUUYECKOTO 00pa30BaHus 00y4arouXCs;

MoJIBeICHHE OOyYaronMxcsi Ha JIOCTYIIHOM JUJIi HUX YpPOBHE K OCO3HAHHUIO
B3aUMOCBSI3M MaTEMaTUKH M OKPY>KArOLIEro MUpa, MOHUMAHUE MAaTEMAaTUKHA KaK YacTH
oO1Iel KylnbTyphl YEIOBEUECTBA;

pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs,
MTO3HABATEJIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHHM, KPUTUYHOCTH MBILIJICHUS,
MHTEpeca K U3yYCHUIO0 MaTEMaTHKH;

¢opMupoBaHue (PYHKIMOHAJIBHOM MaTeMaTUYeCKOM TI'pPAMOTHOCTU: YMEHUS
pacrno3HaBaTh MPOSIBICHUS MaTeMaTHYECKUX MOHATUHA, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaJbHBIX XU3HEHHBIX CUTYallUsSIX W MPU HU3YUYCHUH JIPYTUX Y4EeOHBIX MPEIMETOB,
IOpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMyIUpOBAaTh HX Ha S3bIKE
MaTeMaTUKH W CO3JaBaTb MaTeMaTUYECKHE MOJEIU, MPUMEHSITh OCBOCHHBIM
MaTeMaTUYeCKUl —ammapar JJid pelIeHHs MPaKTHKO-OPUEHTUPOBAHHBIX — 3ajady,
UHTEPIPETUPOBATH U OLICHUBATh MTOJTYYEHHbBIE PE3YIIbTATHI.

OCHOBHBIE TUHUH COACPKAHUI MPOTPAMMEI IO MaTeMaTuke B 5—9 kiaccax: «Hucna
U BBIUHCICHUSD, «Anredpa» («AnreOpandyeckue BBIPAKECHHS», «YPaBHEHUS W
HEpaBeHCTBaY), « DyHKMm», «I'eomerpus» («I'eomerpruyeckue GUrypsl U UX CBONCTBAY,
«/3MepeHne reoMeTpUyYecKHX BeJUYuH»), «BeposTHOCTh W craTtuctuka». [laHHbIE
JMHUM Pa3BUBAIOTCS MapajuIeNbHO, KaX/Jas B COOTBETCTBHM C COOCTBEHHOH JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYIroii, a B TECHOM KOHTAKT€ U B3aUMO/ICHCTBUMU.

CopeprkaHue nmporpaMMbl 10 MaTeMaTHUKE, paclpeneiaéHHoe Mo rogam oOydeHwus,
CTPYKTYpUPOBAHO TAaKUM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIIHAIBHBIM
BonpocaM  oOydvarouuecs  oOpallajiuCb  HEOJHOKPATHO,  4YTOOBI  OBJIAJIEHUE
MaTeMaTUYECKUMHU TOHSITUSMH W HaBBIKAMU OCYLIECTBIILIOCH MOCJENOBATENbHO U
HNOCTyNaTeNbHO, C COOJIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOUAJIUCh B OOIIYI0 CHUCTEMY MATEMAaTHYECKUX MPEACTABICHUN O00yvaromuxcs,
paciupsis 1 yriayOssis e€, 00pasyst IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremartvka sBIsSeTCS 00sA3aT€IbHBIM y4eOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOIO oOmiero oopazoBanusa. B 5-9 kimaccax maremaTuka
TPaJUIIMOHHO N3Y4aeTCs B paMKax CJIEIyIOIINX Y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B /-9 kiaccax — KypcoB «Anreopa» (BKJIIOYasi 2JIEMEHTHI CTATUCTUKU U
Teopun BepoaTHocTeil) u «['eomerpusi». Ilporpammoil 1Mo MaremMaTHKE BBOJMTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposATHOCTb U CTAaTUCTUKAY.

OO6miee 4KMCIO YacoB, PEKOMEHJIOBAHHBIX [JIsi M3YYEHHUsS MaTeMaTHKu (0a30BBbIH
YPOBEHB) Ha YPOBHE OCHOBHOT'O 00IIero odpaszoBanusi, — 952 gaca: B 5 kinacce — 170
gacoB (5 9acoB B HeNEN0), B 6 kimacce — 170 gacoB (5 yacoB B Henenio), B 7 kiacce —204
yaca (6 yacoB B Hejleno), B 8 kitacce — 204 gaca (6 yacoB B Hejeno), B 9 kiacce — 204
yaca (6 4acoB B HEJEINIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyeHue MmaTeMaTUKH HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus HAPABICHO Ha
JOCTHKEHHE OOYy4YalOIUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX U  IPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE  pe3yJibTaThl  OCBOCHMsS  IPOrpaMMbl IO  MaTeMaTHKe
XapaKTEPU3YIOTCSL:

1) maTproTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpPECa K MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHUXEHHUSIM POCCHMCKMX MAaTEMAaTUKOB U POCCUUCKOU
MAaTEMATUYECKON IIKOJbI, K MCIOJb30BAHUIO ATUX JIOCTHKECHUW B JPYTMX HAyKaxX WU
IPUKIIAIHBIX chepax;

2) TpasKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00513aHHOCTEN IpaskJaHUHA U pealln3allii ero Ipas,
OPEICTaBICHUEM O MAaTEMaTHYECKHX OCHOBaX (YHKUMOHMPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBJCHUH, IPOLEIYp IPaKJaHCKOr0 00I1IecTBa (HanpuMep, BEIOOPHI, OMTPOCHI),
TFOTOBHOCTBIO K OOCYXJIEHHIO 3TUYECKUX MpOOJeM, CBSA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUH HayKHh, OCO3HAHMEM BaKHOCTH MOPAIBbHO-3TUYECKUX
MPUHIUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) Tpy/A0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4aCcTME€ B PEHIICHWH NPAKTHUYECKUX  3a1a4
MaTEMaTUYECKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MATEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTHKEHHMH BCEM KU3HM JMJIA YCHEIHON MNpodecCHOHATbHON
NEeSATEIbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHJWBUIYAbHON TpaeKTOpuH oOpa3oBaHUs M >KU3HEHHBIX IIJIAHOBC
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIMTAHNE:

CIOCOOHOCTBIO K OMOLIMOHAJBHOMY W 3CTETHUYECKOMY  BOCHPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, pEeHIeHUH, pacCyX JACHUN, YMEHUIO BUJIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO TTO3HAHUSI:

OpHUEHTALMEN B IEATEIIBHOCTU HA COBPEMEHHYIO CUCTEMY HAyYHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YENOBEKa, MPUPOABI M OOIIECTBa,
IOHMMAaHUEM MAaTEMaTU4YEeCKONW HAYKH KakK c(epbl YEIOBEUECKOMN AESITENbHOCTH, STANOB
€€ pasBUTUA M 3HAYUMMOCTH JUIsI PAa3BUTHUS LUBWIN3ALWH, OBJIAACHUEM S3BIKOM
MaTEMaTUKU U MaTEeMaTH4ECKON KyJIbTYpON KakK CPEICTBOM IIO3HAHUS MHDA,



OBJIaICHHUEM HpOCTCﬁH.II’IMPI HaBbIKaMH I/ICCJI@IIOB&TCJIBCKOI\/’I ACATCIIBHOCTH,

6) pusumyeckoe BocnuTanue, GopMHpPOBaHME  KYJbTYPbl  310pPOBbA W
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHSTh MAaTEMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbA,
BEJICHUSI 3I0POBOr0 00pasza >KU3HU (30pOBOE NMUTAHUE, COATAHCUPOBAHHBIM PEKUM
3aHATHH U OTIBIXA, peryiisipHas pu3ndecKas akTHBHOCTH), C(OOPMUPOBAHHOCTHIO HAaBBIKA
pednexkcun, MPU3HAHMEM CBOETO MpaBa HAa OMMOKY M TaKoro ke IpaBa APYroro
YeJI0BEKA;

7) 3K0JIOTHYECKO€E BOCTIUTAHUE:

OpUECHTAaIMEe Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUW MJIsl pEelIeHHUsS 3a]auB
00JacTH COXPAHHOCTH OKPYXKAIOUIEH Cpenbl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKHA UX
BO3MOXKHBIX TIOCIEACTBUM JJII OKpPYXKaIOIIEH Cpelbl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa dKOJOTHYECKHUX MPOoOJIeM U IMMyTeil X pelIeCHUS;

8) aganTanus K N3MEHSIIOIHUMCSI YCJIOBHSAM COIMAIbHOM W PHPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, TOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO ACATENbHOCTh, B TOM YHCIIE YMEHME
YUHUTBCSl Y APYTUX JIOJEH, MpUoOpeTaTh B COBMECTHOW NESITENbHOCTH HOBBIE 3HAHUS,
HABBIKHA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEO0OXOAMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOPMYIUPOBAThH
UJIeU, TIOHSATHS, TUIIOTE3bl 00 00BEKTAX U ABJICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh NE€(PUIMTHI COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHNUS
U eficTBUs, GOPMYJIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METAIIPE/IMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHUS TPOrpaMMbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O 00IIEro
oOpa3oBanusi y oOydaromierocsi 0yayt copMupoBaHbl METarpeAMETHBIC PE3YJIbTATHI,
XapaKTepU3YyIOIIUecs OBJAJEHUEM YHUBEPCAIbHBIMHU IMO3HABATEIBHBIMU JIEUCTBUAMM,
YHUBEPCAIbHBIMU  KOMMYHUKATUBHBIMU  JICUCTBUSAMHM U YHUBEPCAIbHBIMU
PEeryJIATUBHBIMU JEUCTBUSMH.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS
ba3oBble Jijornueckue JelicTBUA:

BBISIBJIATh M XAPAKTEPHU30BaTh CYLIECTBEHHBIC TMPHU3HAKHM MaTEMaTUUYECKUX
O0OBEKTOB, MOHATHM, OTHOIICHUM MEXIY MOHATUSMH, (HOPMYJIHUPOBATH OINPEICTICHUS
MOHSTUH, yYCTAaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIAaCCU(UKAIIMU, OCHOBAHUS IS
000011IeHNS U CpaBHEHUSI, KPUTEPUH IIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYITUPOBATH U TPEOOPA30BLIBATH CYKIACHUS: YTBEPIUTEIbHbBIE



Y OTpULIATEIbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIIOBHBIE;

BBIBJISIT MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTHUBOPEUHUSIB
(akTax, MJAaHHBIX, HAOMIOACHMSX M YTBEPKACHUSX, Mpeajarartb KpUTEPUUIIIA
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUM;

JIeNaTh BBIBOJBI C UCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUECHNUH, YMO3aKJIFOUCHUH 10 AaHAJIOTHH;

pa3dupaTh JO0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (TMpsMble U OT
MIPOTUBHOTO), IIPOBOJAUTH CaMOCTOSITEJILHO HECJIOXKHBIC JOKa3aTeIbCTBA
MaTeMaTHUYeCKuX (PakToOB, BBICTpaUBaTh AapryMEHTALlMI0, NPUBOJUTH HPUMEPBHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CIOCOO peuieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus1, BIOMpaTh Haubosiee MOAXOAAIMI ¢ YU4ETOM CaMOCTOATEIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBbie ncciieaoBaTeIbCKHE TeHCTBUS .

WCIIOJB30BaTh BOMPOCHl KaK HCCJEAOBATEIbCKUI HMHCTPYMEHT IIO3HAHUS,
dbopMyIUpoOBaTH BOMPOCH], (PUKCUPYIOIIUE TPOTUBOPEUUE, TPOOIIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBaTh MUCKOMOE W JaHHOE, (hOPMUPOBATH THIOTE3y, apTYMEHTHPOBAThH CBOIO
MMO3HIINIO, MHECHUE;

MPOBOAUTH MO CAMOCTOSTENIBHO COCTaBJICHHOMY IJIAHY HECJIOXHBIM SKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEN MAaTEMAaTHUYECKOTO O0OBEKTA,
3aBUCHMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0OOIIEHHMST W BBIBOJBI 10 pe3yjbTaTaMm
POBEAEHHOTO HAOIOACHHUS, MCCIICAOBAHUSA, OLICHUBATH JOCTOBEPHOCTHh IOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoIecca, a TaKKe BbIIBUTaTh
MPEIOI0KEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora c undgopmanmei:

BBIIBJISITH ~ HENOCTATOYHOCTh W HM30BITOYHOCTh ~ MHGOpMAIMU,  JTAHHBIX,
HEOOXOIUMBIX JIJIS PCIICHHMS 3a]1a4H,

BBIOWpaTh,  aHAJIM3UPOBATh,  CHCTEMATH3WPOBaTh W  WHTEPIPETHUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (OPM IIPEICTABICHHUSI,

BBIOMPATH (hOPMY MpEICTaBICHUS HH(DOPMAIIUU U WIUTFOCTPUPOBATH PEIlIacMble
3aJ1auv CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi M MX KOMOWHAIIUSMU,

OIICHUBATh HAJIEKHOCTH MH(POPMAIIMH TI0 KPUTEPUSIM, TIPEIIIOKCHHBIM yUUTEIIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble I[eﬁCTBHﬂ:

BOCIIpUHUMATDL H (bOpMy.TII/IPOBaTB CY)KICHHUA B COOTBCTCTBHM C YCIOBUAMHU H
neJsIMu O6HICHI/I}I, SACHO, TOYHO, I'PpaMOTHO BBIPpAXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX
1 MMCbMCHHLBIX TCKCTaX, 1aBaThb IMOACHCHUA 110 XO4Y PCIICHUA 3aJa4Y, KOMMCHTHUPOBATDH



TIOJTY4YCHHBIN pe3ysIbTar;

B XoAe O0OCYXIeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMbl, pelIaeMoi 3a/a4yu, BHICKAa3bIBaTh WJCH, HAICJICHHBIC HA TOWCK PEIICHHUS,
COTIOCTABJIATh CBOM CYXKICHHUS C CYXKISCHUSIMHU JIPYTHX YYaCTHHKOB JIHAJIOTra,
oOHapy>XUBaTh Pa3IMUNC U CXOJCTBO MO3UIUH, B KOPPEKTHOU popme hopMyTupoBaTh
pa3HOTJIacHsl, CBOM BO3PaXKCHUSI;

MPEACTABIIATh PE3yJbTAaThl PEIICHHs 3a]add, JKCICPUMEHTa, HCCIICIOBaHMS,
NPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (oOpMaT BHICTYIUIGHHS C YYETOM 3ajad
MIPE3CHTAINNA U OCOOEHHOCTEH ayTUTOPUH;

MOHUMATh U MCIIOJIH30BaTh MIPEHMYIIIECTBA KOMaHIHON M HHIUBUIYaTIbHOU PabOTHI
P PEIICHNN YIeOHBIX MAaTEMAaTUUECKHX 33]1a4;

NpPUHUMATh 1I€JIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OPraHU3alUIo
COBMECTHOM pabOTHI, paclpeeNsiTh BUIBI padoT, JOTOBAPUBATHCS, 00CYKIAaTh MPOIIECC
U pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIC MITYPMBI U IPYTHE), BBEITIOJHATH CBOKO YaCcTh PA0OTHI M KOOPAUHUPOBATH CBOH
JIEUCTBUA C IPYTUMU YJ€HAMU KOMAaHJIbl, OIIEHUBATh KA4YECTBO CBOETO BKJIAJa B 00U
MPOIYKT IO KPUTEPUIM, CPOPMYITMPOBAHHBIM yU4aCTHUKAMH B3aWUMOICHCTBHUS.

PerynsiTuBHbIe YHUBEpPCAJbHbIE YYeOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO COCTAaBJIAThH IIJIaH, aJlTOPUTM pEIICHHs 3adaud (WM ero 4acTh),
BBIOMpATh CMOCOO pEIIeHUs C YYETOM MMEIONIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEHICHUN C YIETOM
HOBOM HH(pOpMAaITUH.

CaMOKOHTPOJIBb:

BJaJeTh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTaTa
pelIeHUs] MaTEMaTUYECKOH 3aauH;

IPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PEIIEHUU 3aJayH,
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JAESITEIbHOCTH TIOCTAaBICHHON UEeMH U
YCIIOBUSAM, OOBSICHATh MHPUYMHBI JTOCTHOKCHHUS WM HEJOCTHXKEHHUS LEeNTd, HAXOAMTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHBI

[TpenMeTHBIC pe3yabTaThl OCBOCHUS MTPOTPAMMBI IT0 MATEMATHKE TIPEICTABICHBI O
rogam oOydeHHUs B CICAYIOIIUX pa3zesiaX MpoTrpaMMbl B paMKaxX OTACIBHBIX YU4eOHBIX
KypcoB: B 5—6 Kkilaccax — Kypca «Martemarukay, B /—9 kiaccax — KypcoB «Amredpay,
«I'eomeTrpus», «BepOSITHOCTb U CTATUCTUKAY.



®EJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUMTEJIBHASA 3AIIMCKA

[IpuopureTHbiMU TENsIMU OOy4YeHHs MaTeMaTUKe B 5—6 Kiaccax SBISIOTCS:
MPOJIOJKEHNE (POPMHUPOBAHUSI OCHOBHBIX MATEMAaTHYECKUX MOHATUH (YUCIO,
BEJIMYMHA, TeoMmeTpudeckass ¢urypa), OOECHeUMBAIOMINX TPEEMCTBEHHOCTh U

NEPCHEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yUarOIINXCS;

pa3BUTHE UHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs,
II03HABATEJIbHOW AKTUBHOCTH, HWCCIENOBATEIbCKUX YMEHWW, HHTEpEca K H3Y4YECHUIO
MaTEMaTHKHU;

NoJIBeIcHNE OOy4aroluXxcsi Ha JOCTYIIHOM Ul HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKAIOIIETO MUPA;

¢opMupoBaHue (PYHKIMOHAJIBHOM MaTeMAaTUYECKOM TPaMOTHOCTHU: YMEHUS
pacrno3HaBaTb MaTeMAaTUYECKUe OOBEKTbl B pEAlbHbIX JKU3HEHHBIX CHUTYyalUsX,
MPUMEHATh OCBOEHHBIE YMEHHMs JJI1 PEUICHUS MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1ad,
UHTEPIPETUPOBATh IOJYYECHHBIE pE3YyJbTaTbl M OLEHUBATh KX HA COOTBETCTBUE
MIPAKTUYECKON CUTYaLlUH.

OCHOBHBIE JIMHUU COJAEpXKaHUSA Kypca MaremMaTMku B 5—60 Kiaccax —
apudmeTrnyeckas U reoMeTpuyeckasi, KOTOpble pa3BUBAIOTCS MNapajuIeIbHO, KaXaasB
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJIHAa OT JPYroii,a B
TECHOM KOHTaKT€ W B3aUMOJAEHWCTBUM. Takke B Kypce MAaTeMaTHUKHA IPOUCXOIHT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONKUCATENIbHON CTATUCTHKHU.

N3ydyenne apuMeTHuecKOoro MaTepuaia HaYMHAETCA CO CHCTEMAaTU3alud U
pa3BUTHUS 3HAHUHN O HATYPaAJIbHBIX YMCIIaX, NOJIYYEHHBIX HA YPOBHE HAYAIbHOIO OOIIETO
oOpazoBanusi. Ilpm 3TOM COBEpIIEHCTBOBAaHME BBIYUCIMTEIBHON TEXHUKU U
dbopMUpOBaHHE  HOBBIX  TEOPETHMYECKMX 3HAHMW  COYETaeTcss C  pa3BUTUEM
BBIYUCIIUTENIbHOM KYJBTYpbl, B YaCTHOCTH C OOydY€HHEM IMpocTeHmuM mnpuémam
NPUKUAKA W OLEHKH pPE3yJIbTaTOB BBIYUCICHUNA. M3ydeHue HaTypalbHbIX YHCEN
pojoJKaeTcs B 6 Kjlacce 3HAKOMCTBOM € HauaJbHBIMU TOHATUSMU TEOPUH JEITHUMOCTH.

Hayano nzyuyenust OObIKHOBEHHBIX M IECATUYHBIX JpOOEi OTHECEHO K 5 Kiaccy. ITo
NEepBBIN 3Tall B OCBOCHUU JPOOEii, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMU,
MOHATUSMU TeMBbI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX JPOOEH B TOJIHOM 00BEME
IPEAIIECTBYET U3YUCHUIO AECATUYHBIX APOOEi, YTO LETECO00Pa3HO C TOUKHU 3PEHUs
JIOTUKH U3J10KEHUS YUCIOBOM JINHHUH, KOT/1a MPAaBUJIA AEUCTBUI C I€CATHYHBIMU
IpOo0sSIMU MOKHO OOOCHOBATh Y€ M3BECTHBIMU QJITOPUTMAMHU BBITIOJIHEHUS EUCTBUM
C OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JIPOOSMU PACIIAPUT
BO3MOXHOCTH JIJIsl HOHUMaHUSI 00Yy4arOIIMMUCS TPUKIIAJAHOTO IPUMEHEHUS HOBOM
3alMCH NIPU U3YYEHUM APYTHX MPEAMETOB M NPH MPAKTUYECKOM HCIOJIb30BAHUU.
K 6 xnaccy oTHecEH BTOpOM ATan B U3y4eHUH APOOEH, I/ie MPOUCXOAUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApoOeii, 0CBOEHUE HOBBIX
BBIYMCIIUTEIbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCIEHUH, B TOM YHCIIE
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3HAUYEHUN BBIPAKEHUN, COJEP)KAIIUX W OOBIKHOBEHHBIE, W JECATUYHBIE ApOoOH,
YCTaHOBJICHHE CBA3EH MEXIy HUMH, PACCMOTPEHUE MTPUEMOB PEIICHHS 33]1a4 Ha JpOo0u.
B nauane 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO N3YYEHUS MOJOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCEN SABISIETCS TO, UTO
OHHU TaKXXe€ MOTYT pacCMaTpHUBAThCS B HECKOJIBKO 3TanoB. B 6 ki1acce B Hauasne u3yyeHus
TeMbl «I[070KuTENbHBIE U OTPUIIATENIbHBIE YK CIIay BbleseTcs noarema «llensie yrciay,
B paMKax KOTOpPOHl 3HAaKOMCTBO C OTPHUIATEIbHBIMA YHCIAMU U JICUCTBUSMUC
MOJIOKUTETHHBIMU M OTPUIIATETILHBIMU YMCIIAMU TIPOMCXOIUT HA OCHOBE COJIEP>KATEILHOTO
M0/1X0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMHUTDH O0YJAIOIIUXCSI TPAKTUIECKU
CO BCEMH OCHOBHBIMHM TMOHSTHSIMU TE€MbI, B TOM YHCIE W C MpPaBUJIaMHU 3HAKOB IPHU
BBITIOJIHEHUU apuU(PMETUUECKUX JeHCTBUM. M3yueHne parmoHalbHBIX YUCET Ha 3TOM He
3aKOHYUTCSA, a OyJIeT MPOJIOJIKEHO B Kypce anreopsl 7 Kiacca.

[Ipu o0OydyeHMM pEHICHUI0 TEKCTOBBIX 3aJady B 5—0 KjaccaXx HCHOIb3YIOTCS
apudpmernyeckue npuémbl pemienus. [Ipu oTpaboTke BHIYHCIUTEIBHBIX HABBHIKOB B 5—6
KJIacCax pacCMaTpPUBAIOTCS TEKCTOBBIE 3a/1a4M CIEIYIOUIMX BUJIOB: 3a/1a4d Ha JIBUKEHUE,
Ha YacTH, HA TTIOKYIKU, Ha PabOTy U MPOU3BOAUTEIBHOCTD, HA TIPOLIEHTHI, HA OTHOIIICHUS
u npornopuun. OOyyaromuecs 3HaAKOMATCA C MpUEMAMH pEHICHHs 3a7ad nepedopom
BO3MOXHBIX BapHaHTOB, y4arcs paboTaTh ¢ MHGOpMaIMEH, MpecTaBIeHHON B (opMe
Ta0JIUI WU AUarpaMM.

B nporpamme ydebHoro kypca «MaTemMaTuka» OpeaycMOTpeHO (OpMUPOBAHUE
IPOIEIEBTUUECKUX alreOpanvyecKkux MpecTaBlieHnid. bykBa Kak CHMBOJ HEKOTOPOTO
yycia B 3aBUCHMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass cUMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKIE BCEro JUIsl 3alucu OOIIMX
YTBEPKICHUM 1 TIPEAJIOKEHUN, (DOPMYJI, B HACTHOCTH JIJIs1 BBIYUCIICHUS TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCTIA.

B mporpamme ydeOHOro Kypca «Maremartuka» TMpeAcTaBiIeHa HarsaHas
TreOMETpHs, HampaBjeHHas Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300pa3UTEIbHBIX YMEHUNU. DTO BaKHBIA 3Tall B U3yYEHUU F'€OMETPHH,
KOTOPBIM  OCYIIECTBISIETCSI Ha HATJAIHO-TIPAKTUYECKOM YpOBHE, OINHUpAETCSIHA
HarJIsiAHO-00pa3HOe  MBIIUICHHME — oOydaromuxcs.  bojblmias  pojib  OTBOJIUTCSA
MIPAKTUYECKON NIEATETLHOCTH, OTBITY, SKCIIEPUMEHTY, MoaenupoBanuto. OOydaronuecs
3HAKOMSITCSL C TeOMETPUYECKUMHU (UTypaMu Ha IUIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU  KOH(MUTYpalUSIMH, ydaTcsd U300pakaTh WX HA HEJIWHOBAHHOW U
KJIeT4yaTo Oymare, paccMaTpUBAIOT UX MPOCTEHINE CBOWCTBA. B mporecce n3ydeHus
HaIrJISIAHOW T€OMETPUM 3HAHMUSI, MOJyYeHHBbIE OOYyYalOIUMUCS HAa YPOBHE HadyajbHOTO
o01ero 00pa3oBaHusl, CHCTEMATH3UPYIOTCS 1 PACIITUPSIIOTCS.

CornacHo yueOHOMY TUIaHY B 5—6 KJlaccax W3y4yaeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTuka», KOTOPBIM BKJIIOYAeT apu(METHUUECKH Marepual ¢ HarISgHYIO
FEOMETPHIO, & TAK)KE MPOIEICBTUUECKUE CBEJCHUSI U3 ajareOpbl, DJIEMEHTHI JIOTUKU U
HA4aJIa ONMMUCATEIbHON CTaTUCTUKH.

OO6uiee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJI1 U3yYeHUs MaTeMaTuku, — 340 4acoB:
B 5 knacce — 170 yacoB (5 yacoB B Hezielto0), B 6 kiacce — 170 gacos (5 4acoB B HeEINO).
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COILEPKXAHUE OBYYEHUA
5 KUIACC

HartypajbHble uncia u HyJIb
HarypansHoe wumcno. Psn nHarypampueix umcen. Yucmo 0. WM3oOpaxenue

HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOil.

[lo3unMOHHAass CcUCTEMA CYMCIEHHMS. PuMckas Hymepanuss Kak IpUMEP
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUs. [lecaTuUHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX YHCEN C HYJIEM.
CrnocoOsbI cpaBHeHUs. OKpyTJI€HUE HATypaIbHbIX YACEI.

CrnoxeHre HaTypaldbHBIX YMCEJ, CBOMCTBO HYJIA MPH CIOXKEHUU. BolunTanue kak
neicTBrUe, 00paTHOE CIIOKEHHUIO. Y MHOXKEHHE HATYpaJIbHBIX YHCEN, CBOMCTBA HYJA U
€IMHULIBI TIpU YMHOXXEHUHU. JledeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHHUIO.
KomrmonenTs! nelicTBuii, cBsi3b Mexay HUMH. [IpoBepka pesynbTaTa apudmeTrHieckoro
nevicteusi. I[lepeMecTUTENbHOE M COUYETATEIBHOE CBOMCTBA (3aKOHBI) CIOKEHHUS U
YMHOXEHHSI, paclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3zoBanue OyKkB Il 00O3HAYEHUSI HEM3BECTHOIO KOMIIOHEHTAa M 3allHCH
CBOMCTB apU(pMETUYECKUX JACHUCTBUH.

JlenuTenu m KpaTHBIE YMCIIA, PA3JIOKEHUE HA MHOXKUTENHN. [IpocThie U cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHpb ¢ HaTypaJdbHBIM IOKa3aTelieM. 3alKCh YKUCIIA B BUJIE CYMMbI Pa3psiAHbIX
CJIaraeMblIX.

HucnoBoe BbIpaxkeHHE. BbIUKCIIEHNE 3HAYEHUN YUCIOBBIX BBIPAXKEHUU, MOPSAIOK
BBINIOJIHEHUA JieWcTBUM. Vcrnonb30BaHWE TpH BBIUKMCICHUSAX NEPEMECTUTENIBHOIO H
COUYETATEJIbHOIO CBOMCTB (3aKOHOB) CJIOXKEHUS U YMHOXKEHUS, PaclpeleIuTeIbHOro
CBOMCTBA YMHOEHHUSI.

JApodu
[IpencraBienre o apodu Kak crocoOe 3amucH 9acTu BeMHMUUHBL. OOBIKHOBEHHBIC

npo6u. IlpaBuibHBIE W HempaBWiIbHbIE Apobu. CmemnranHas apoOb, TpPEICTaBIICHUE
CMEIIaHHOW ApOoOW B BHJIE HEMPABWIIBHOW NPOOM W BBIJCICHHE IIEJIOM YacTH YHCIIa
U3 HenpaBWwIbHOW apoOu. M3o0paxkeHue apoOel TOYKaMU Ha YHUCIOBOW MPSIMOIA.
OcHoBHOe cBoicTBO npobu. Cokpamenue apobOeit. [lpuBenenne npodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHre W BBIYMTaHWE JpoOei. YMHOXKEHHE W JeJieHHe apoOei, B3auMHO-
obOpatHble 1podu. HaxoxaeHue 4acTu 1eI0To U 1eJI0T0 MO €ro YacTH.

Hecatuunas 3anuck JpooOeit. IlpencraBieHue AecATUYHOM JpoOU B BHJE
0ObIKHOBeHHOU. M300paxeHue MeCATUYHBIX APOOEH TOYKAaMU Ha YHCIIOBOM MPSMOM.
CpaBHEHHE JECATUYHBIX APOOEil.

Apudmernueckue AEUCTBUS C JECATUYHBIMU ApoOsMU. OKpyTrieHUEe ACCATUUHBIX
poOeii.
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Penienne TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3a7ad apupMETHUYECKUM CIIocoOOM. PerieHue ormyeckux
3aia4. Pemenue 3amau nepeOOpoM BceX BO3MOKHBIX BapuaHTOB. Mcmonb30BaHuEe OpU
pelieHuu 3aaa4 TabJIuIl U CXEM.

Pemenue 3amau, copeprkaliux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpEMs, pPACCTOSIHHE, LI€HA, KOJWYECTBO, CTOMMOCTh. EJIMHUIBI HM3MEpEHUSA: MAaCCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBsI3b MEXKIY €IMHHUIIAMU U3MEPCHUS
Ka)KJI0M BEJIMYMUHEIL.

Pemenre oCHOBHBIX 33724 Ha JPOOH.

[IpencraBnenre TaHABIX B BUIE TAOIHUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsgaele npenctaBieHus o QUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yTOJL, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. YT0JL. [IpsiMoi1, OCTpBIN, TyIOu
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPUYECKHE EIUHULBI JUIMHBL. [[nuHa JIOMaHOW, mEpUuMeTp
MHOI'OYIroJIbHUKA. MI3MepeHne U OCTPOEHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harnsinuele mnpencraBieHuss o (Gurypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTyp.

N3o0paxxenne ¢uryp, B TOM umcie Ha Kierdatod Oymare. Iloctpoenue
KOH(Urypanuii u3 yactei npsMoi, OKpy>KHOCTH Ha HEJIMHOBAHHOM M KJIETYaTOU Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomanes  OpsSIMOYroJbHMKA M MHOIOYTOJIBHHKOB,  COCTaBJICHHBIX W3
MPSMOYTOJIBHUKOB, B TOM UUCIe QUTYp, N300paKEHHBIX HA KileTyaTol Oymare. EquHuIbI
M3MEPEHUS TUTOIIAN.

Harnsigabele mpeacTaBieHHUsT O MPOCTPAHCTBEHHBIX (UIYpax: NPSIMOYTOJIbHBIH
napauienenunesa, Kyo, MHororpaHHuku. M3o00paxeHne npocTeHIMX MHOTOTPAHHUKOB.
Pa3BépTku kyOa u mapannenenunena. Co3ganue Mojiesield MHOTOIPaHHUKOB (U3 Oymard,
ITPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

O0BEM MPSMOYTOJILHOTO Napasuienenunena, kyoa. Eaunuiel nsmMepenus o0bEma.

6 KIIACC

HarypaabHble yncia

Apudmernueckue JAEUCTBUST € MHOTO3HAYHBIMU HATypPaJIbHBIMU  YHCIIAMHM.
YuciioBble BBIPAKEHUS, MOPSIOK JCHCTBUMN, MCIIONIB30BaHUE CKOOOK. Mcmonp3oBaHue
IPU BBIYMCICHUSIX IEPEMECTUTENBHOTO W COYETATENBHOTO CBOWMCTB CIOXKEHUS U
YMHOXEHUS, PaCHPEACIIUTENBHOIO CBOMCTBA YMHOXEHUSA. OKpyIJIeHME HAaTypaJbHBIX
YHUCEL.

Jlenutenu u KpaTHbIe Ynciia, HAMOOIBIIMK OO 1eTUTeNb U HAUMEHBIIIEe o01Iee
KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleeHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHas1 NIpoOb, OCHOBHOE CBOWCTBO JpOOHM, COKpamieHue IapoOei.

CpaBHeHHME W ymnopsaourMBaHue JpoOel. PemieHue 3agady Ha HaXOXACHUE YaCTUOT
LIEJIOTO U 1IEJIOTO M0 ero yacTu. [[poOHoe uncio kak pe3ynbrar aeneHus. [Ipeacrapnenue
JECITUYHON apoOM B BHUAEC OOBIKHOBEHHOW IPOOM M BO3MOXKHOCTH MPEICTaBICHHUS
OOBIKHOBEHHOM APOOM B BUAE NE€CATUYHOM. [lecaTnunbie IpoOu U METpUUYECKasi CUCTEMA
mep. ApupMeTrudyeckue AEUCTBUS M YHUCIOBBIE BBIPAKEHUSC OOBIKHOBEHHBIMU H
JNECATUYHBIMH TPOOSIMH.

OtHouenue. Jlenenue B JaHHOM OoTHoUIeHUH. Macira0, nponopuus. [Tpumenenune
IIPONIOPLIMM NPH PEIICHUH 3a1a4.

[lonaTne npoueHTa. BpraucneHue mpoueHTa OT BEIWYUMHBI M BEIUYUHBI 1O €€
MpOLIEHTY. BbIpa)keHHe TMpOLEHTOB JECATUYHBIMU JApoOsimMu. Pemienwe 3agadHa
IIPOLEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLIEHTAX.

IHonoxurebHbIE M OTPHLATENbHBIE YHCJIA

[lonoxurenbHble U oOTpuLareinbHble yucna. llembie uyucma. Monyns 4wucia,
reoOMETpUYECKasi MHTEpIpETaLns MOy yucia. M300paxkeHne yncesn Ha KOOpAUHATHOM
npsaMoil. YUucioBble npomexyTku. CpaBHeHue uncesl. ApupMeTHdyecKkue AeHCTBUSIC
IIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMUA YHCIIAMU.

[IpssMoyrosibHasi cHCTEMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abciucca U opauHaTta. IlocTtpoeHne Todek U (Guryp Ha KOOPIHWHATHOU
IIJIOCKOCTH.

bykBeHHbIE BBIpaKeHU

[Ipumenenue OyKB Ui 3alMCH MATEeMaTHYECKUX BBIPAKEHUN M TMPEIIOKEHUH.
CpoiicTBa apudmeTnyeckux JeWcTBU. DByKBEHHbIE BBIpaXKEHUS U  YHUCIIOBbBIE
IIOJICTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XXIECHHUE HEHU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, (opMysbl NEPUMETpAa W IUIOUIAAM MNPSMOYTOJIbHUKA, KBajpaTa, o0béma
napajienenuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7ady apuU(PMETUYECKUM crocoOom. PerieHue jormueckux
3anad. Pemenue 3ana4 nepe6OpoM BceX BOSMOMKHBIX BAPUAHTOB.

Pewenne 3agay, coaepkamnx 3aBUCUMOCTH, CBA3bIBAIOIINX BEJIMYMUHBI: CKOPOCTD,
BpEMS1, pAaCCTOSTHUE, 1IE€HA, KOJIMYECTBO, CTOMMOCTh, POU3BOAUTEIBHOCTD, BpEMS, 00bEM
paboThl. ENMHUIBI U3MEpEHUs: MacChl, CTOMMOCTH, PAaCCTOSIHUSA, BPEMEHH, CKOPOCTH.
CBsI3p MEXKIy €AMHULIAMHA U3MEPEHUS KAKI0M BEJIIMYNHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHHEM, MPONOPLHOHAIBHOCTBHIO BEIUYMH,
MPOLIEHTaMU; pPElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

OneHka W TpUKUIKA, OKpyrieHue pesyaprata. CocTtaBieHue OyKBEHHBIX
BBIPAXEHUH I10 YCIOBHIO 3aa4H.

[IpencraBienne [aHHBIX C TMOMOINbIO Tabnun u  guarpamm. Cronbuartbie
JUarpaMMBbl: YTEHUE U ITOCTpOeHUE. UTeHNre KPYroBbIX AUarpaMm.
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Harnsignast reomerpust

Harnsigaele npencraBienus o (urypax Ha IUIOCKOCTU: TOYKa, MpsSMasi, OTPE3OK,
Jqy4, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KPYT.

B3aumHoe pacroyiokeHue ABYX NPSIMBIX Ha IJIOCKOCTH, MapajulejibHbIE MPsMBbIE,
HEPIEHINKYIIIPHBIE IpsIMbIE. MI3MepeHne pacCTOSHUN: MEXKIY IBYMsI TOUKaMH, OT TOUKH
710 IIPSIMOM, IJTMHA MAapLIPyTa HA KBaJIpaTHOM CETKE.

W3mepeHre © TMOCTPOCHHE YIVIOB € IOMOIIBIO TpaHCHOpTUpa. Bumasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeThIPEXYTONBHUK, TPUMEPBI YETHIPEXYTOJIBHUKOB. IIpsIMOYTOJIbHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIVIOB, JuaroHaieu. I3oOpaxenue
r€OMETPUYECKUX (UTyp Ha HEJIMHOBAHHOM OyMare ¢ HCIOJb30BaHUEM LIMPKYJIS,
JMHEHNKH, yroibHUKa, TpaHcnopTupa. [locTpoenus Ha kieryaTtoi Oymare.

[lepumerp MHOrOyronbHuka. Ilondarue tuom@aau (Urypsl, €AUHUIBI U3MEPEHUS
wiomwaay. [pubmmxkénHoe u3MepeHue miomand Guryp, B TOM 4HCII€ Ha KBaJpaTHOU
cetke. [IpnbimxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, IIJIOIIAAU KPYTa.

CuMMeTpusl: IIeHTpaJibHasA, OCeBasi U 3€pKajlbHAsi CUMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX (UTYP.

Harnsgable mpencTaBieHus O IPOCTPAHCTBEHHBIX (PUrypax: napasuieienunen, Kyo,
Mpu3Ma, nupamuia, KOHyc, UIMHAP, map U chepa. M3o0paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB, WJIMHpPA U KoHyca. Co3naHue Mojene
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, IpOBOJIOKH, IUTACTHIIMHA U IPYTUX MAaTEPUATIOB).

[Tonsarne o0BEMa, enuHHUIBI H3MepeHHS o00béMa. OOBEM MPAMOYTOJIBHOTO
napajjiesnenurnena, Kyoa.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pPE3ynbTaThl OCBOCHHUS IIPOTpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yuciia v BBIYMCICHUS

[Tonnmate U MpaBUIBHO YHOTPEOJSATH TEPMUHBI, CBSI3aHHBIE C HATYPaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypaJbHbIE YKCIIA, CPABHUBATH B MPOCTEUILINX
cllydasx OOBIKHOBEHHBIE IPOOH, TECITUUHBIEC TPOOH.

COOTHOCUTH TOYKY HAa KOOPAMHATHOM (YMCIIOBO) MPsIMOIl C COOTBETCTBYIOIINM €
YUCJIOM M M300paXaTh HATypalbHbIE YUCIA TOYKAMU HAa KOOPIMHATHON (YUCIOBOW)
IIPSAMOM.

Bemonusate  apudmMernueckue  ACWCTBUS € HATYpPaJIbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIIUX CITydasiX.

BBINONHATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BHIYUCICHHI.

OKpyTIJIsTh HaTypaJbHbIE YHCIIA.
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Penienne TeKCTOBBIX 33124

Pemates TekcTOBBIE 3amauu  apU(PMETHYECKUM CIIOCOOOM U €  TOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPHAHTOB.

Pemate 3amauu, conepxaiine 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI: CKOPOCTD,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcronp30BaTh KpaTKHWE 3aIUCH, CXEMBI, TAOJIUIbI, 0003HAYCHHS TPU PEIICHUH
3aJ1a4.

[Tonb30BaThCd OCHOBHBIMHM €JAMHUIIAMUA HU3MEPEHUA: II€HBI, MACChl, PACCTOSHHUS,
BPEMEHH, CKOPOCTH, BBIPAKATH OJHU €IMHULIBI BEJIMYUHBI YEPE3 IPYTHE.

N3Bnekath, aHamuW3UpOBaTh, OICHHWBATH HMHGPOPMAIMIO,  IPEACTABICHHYIO
B Ta0iuIEe, Ha CTOJIOYATON AUarpamMme, MHTEPIPETUPOBATh MPEICTABICHHBIE JTaHHbIE,
WCMOJIb30BaTh JJAHHBIE TPU PEUICHHUM 33/1a4.

Harusanast reomerpus

[Tonp30BaThCA TEOMETPUUECKUMHU MOHITUAMU: TOUKA, MPsiMasi, OTPE30K, JIy4, YroJ,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIoMUX (popmy
M3YUYCHHBIX TEOMETPUUECKUX (UTYD.

Hcnonb30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYKO C YIJlaMHU: BEpPIIMHA CTOPOHA,C
MHOT'OYTOJIbHUKaMHU: yTOJI, BEPIIMHA, CTOPOHA, AUArOHajb, C OKPY>KHOCTBIO: PAaaAUYC,
TAAMETP, LEHTP.

N300pakath U3yuYeHHbIE TEOMETPUUYECKUE (PUTYPHI HA HEIMHOBAHHOMN U KJIETYATOM
Oymare ¢ MOMOILBIO ITUPKYJIS U TUHEUKHU.

HaxomuTe [vHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C IMOMOIIBIO

JIMHENKH, CTPOUTB OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTBH OKPYKHOCTbH 33JTaHHOTO panyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MNPSAMOYTOJbHWKA, KBaapara s HX
MMOCTPOCHMUS, BBIYUCIICHUA TUIOIIAIN U IEPUMETPA.

Beluucnare, mepuMerp U IUIOMIA[Ab KBaApara, NPSMOYrojibHUKA, (uryp,
COCTaBJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM yucie GUryp, n300paxEHHBIX Ha KJIETYaTON
Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPHUYECKUMHU €IWHULAMH W3MEPEHUS UIMHBI,
IJIONIAU; BBIpAXKATh OJHU €IMHULIBI BEJIMYUHBI YEPE3 JIPYTHE.

Pacnio3naBaTth mapaienenunesn, KyO, HCHOIb30BaTh TEPMHUHOJOTUIO: BEpIITUHA,
pedpo TpaHb, U3MEPEHUS, HAXOIUTh U3MEPCHHUS MMapasuieenumnesna, Kyoa.

Beruucnare 00bEM  Ky0a, mnapauieNienuiena IO 3aJaHHbIM  U3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUs 00bEMa.

Pemate HeclOKHBIE 3aJauyd  Ha HW3MEPEHUE TE€OMETPUUYECKHX BEJIMYMHB
MPAKTUYECKUX CUTYyalUsIX.
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[IpenMeTHbIE pe3yibTaThl OCBOCHHSI MPOTPaMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia 1 BBIYMCTICHUSA

3HaTh M TNOHHMMAThb TEPMHHBI, CBS3aHHBIE C PA3IUYHBIMH BHJAMH YHCET U
CIOCO0AMM HX 3aIUCH, MEPEXOAUTH (€CIM 3TO BO3MOXHO) OT OJHON (OpMBI 3amucu
4yyciia K APYromu.

CpaBHUBATh U YIIOPSIIOYUBATh LEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUUHBIE JPOOH,
CPaBHUBAThH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbImonHATh, coueTast yCTHbIE M MTUCbMEHHBIE TPUEMBI, apu(MeTHYECKUe AeHCTBUS
C HATypaJIbHBIMA W IIEJIBIMA YHMCJIaMH, OOBIKHOBEHHBIMU U JI€CATHYHBIMHU JIpPOOSIMH,
IIOJIOKUTEJIBHBIMU U OTPULIATEIbHBIMU YHCIaAMHU.

BBIYUCIIATE 3HAYEHUS YMCIIOBBIX BBIPAKCHWM, BBIIOJIHATh NMPUKUAKY U OLEHKY
pe3ynbTaTa BBIYMCICHHUH, BBIIOJHATh IMPEOOpPa30BaHUSl YMCIOBBIX BbIPAKEHUIHA
OCHOBE CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

COOTHOCUTPH TOYKY Ha KOOPJIWHATHOW NMPAMOU C COOTBETCTBYIOLIMM €U YHCIOM U
M300pakaTh YMciIa TOYKaMH Ha KOOPIMHATHOM NPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKHM B IIPSIMOYI'OJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU HTOU
TOYKH.

OKpyTJsTh LIEJbIe YKCIIa U IECATUYHBIE APOOH, HAXOJUTh MPUOIMKEHUS YUCET.

YucsoBbie U 0yKBEHHbIE BbIPAKEHUS

[lonumaTte W ynoTpeOJATH TEPMUHBI, CBS3aHHBIC C 3alKUCBhI0 CTENIEHUW 4YHUCIIA,
HaXOJWTh KBaJpaT W KyO 4YHCIIA, BBIYUCIATH 3HAYCHUS YHCIIOBBIX BBIPAKCHUH,
COJICpKAIlUX CTETICHH.

[Tonp30oBaThCad NpU3HAKAMU JACIMMOCTH, PACKIIQJbIBaTh HATypajbHbIC 4YHClIa Ha
MPOCTHIE MHOKHUTEH.

[Tonp30BaThCsA MacIITabOM, COCTABIISATH MTPOTIOPIIUU U OTHOLICHUSI.

Hcnonb3oBaTh OyKBBI Jisi 0003HAUYEHUS YMCENT MPH 3alUCU MaTeMaTUYECKHUX
BBIPOKCHUI, COCTABJIATh OYKBEHHBIE BBIPAXEHUS W (DOPMYJIbI, HAXOIUTh 3HAYEHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISISI HEOOXOAMMBIE MOJICTAHOBKU U MPEOOPa30BaHMUSI.

HaxonuTte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 32124

Pemate MHOTOIIIarOBbIE TEKCTOBBIE 33124 apUPMETHIECKUM CIIOCOOOM.

Pemate 3agaud, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPIUOHAIBHOCTHIO BEITUYHH,
IPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33J]a4M HA IPOOU U POLIEHTHI.

Pemate 3amaum, coaepkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMS, PACCTOSHHE, LEHA, KOJHWYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BpEMH,
o0béma paloThl, HUCHONB3Ys apu(METHUYECKHEe ACUCTBHS, OLEHKY, MNPHUKUAKY,
II0JIb30BAThCS €AMHULIAMU U3MEPEHMSI COOTBETCTBYIOIINX BEIUYHH.

CocTaBnsTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 33a4H.
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N3Bnekats nuHGOpMaIio, MpeCTaBICHHYIO B Ta0IUIIaX, HA TMHEHHON, CTOI0YATOM
WIM  KPYroBOWM  JuarpaMmax, HWHTEPIPETUPOBATh  MPEACTABICHHBIE  JaHHBIC,
WCMOJI30BaTh JJAHHBIE TPU PELICHHUU 33/1a4.

[IpencraBiare WHGOPMAIIMIO C TMOMOIIBIO TaOJNWIl, JUHEHMHOM U CcTOJ0YaTON
JarpaMM.

Harasignast reomerpus

[TpuBoauTh mnpuMepsl OOBEKTOB OKPYKAIOIIETO MHpa, HMMEIOIUX (PopMy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX U IPOCTPAHCTBEHHBIX QUTYP, IPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOLIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HEJIMHOBAHHOW U
KJIeT4aTo Oymare M3y4yeHHbIE IJIOCKHE TeoMeTpuyeckue (Urypsl U KOHPUIypaluu,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaThC TEOMETPUUYECKUMHU MOHATHSAMH: PaBEHCTBO (UIYp, CUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh CUMMETPHUM, LIEHTP
CUMMETPUH.

HaxoauTp BEIUYMHBI YTIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YTJIbI
3aIaHHOM BEJIMYMHBI, I10Jb30BaThCA IPU PEIICHUM 3a7ad I'PaJyCHONM MEpPOH YIVIOB,
pacIio3HaBaTh Ha YEPTEkKAX OCTPBIN, IIPSIMOU, PA3BEPHYTHIA U TYIIOW YTJIBI.

Beluucnare  JuHY  JIOMaHOW, IIEPUMETP MHOIOYIOJIBHMKA, ITOJIb30BAThCS
€IUHULIAMH W3MEPEHHUs JUIMHBI, BBIPAXKaTh OJHU EIWHHMIBI U3MEPEHUS JJIMHBI Yepe3
Ipyrue.

Haxoautpe, ncnonb3yss 4epTEKHbIE WHCTPYMEHTBI, PACCTOSHHUS: MEXKIY IBYMS
TOYKaMH, OT TOUYKHU O NPSIMOM, IJIMHY ITyTH HA KBaAPaTHOMU CETKE.

Boruncnsate miomans GpuUryp, COCTaBICHHBIX U3 NPSIMOYTOJbHUKOB, UCIIOIb30BATh
pazOueHre Ha MPSAMOYTOJbHMKH, Ha paBHble (QUTYpbl, JOCTpauBaHUE O
MPSIMOYTOJIBHUKA, TIOJIb30BAThCS OCHOBHBIMM €IMHULAMH HW3MEPEHUs IUIOIIAIH,
BBIPAXXaTh OJHU €AVMHULIBI U3MEPEHUS IIJIOIIAN Yepe3 APYTHE.

Pacno3HaBaTh Ha MOJENAX M M300paXEHUAX NHUPaMUIy, KOHYC, LIWJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, IPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJeT4aTol Oymare mpsiMOyTOJIbHBIN apaJuIeIeTUIeI.
Beraucisate 00bEM  TPSIMOYTOJBHOTO Tapayjiesienunena, KyOa, IOJb30BaThCs

OCHOBHBIMHU CAMHHUIIAMHU U3MCPCHUA O6’BéMa;
Pemate HeECHOXHBIC 3aa41 Ha HaXO0XIACHHC TI'COMCTPHYCCKHUX  BCIWMYMUH
B IIPAKTUYCCKUX CUTyalluAX.
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TEMATHUYECKOE INTAHUPOBAHUE

S KUIACC
HanmenoBanue paznena | Konmuectso OcHoBHOE OcHOBHBIE BUIBI IEATEIBHOCTH 00YYaIOIINXCS
(Temnl) Kypca 4acoB COJZIEpKaHUE
HatypanbHble uncia. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JleiicTBUS C HATypaJIbHBIMU CUCTEMA CUMCIICHHS. | NPEAJararb M 00CyKAaTh CIIOCOOBI YIIOPSIOYMBAHUS YHCEIL.

qHucCJjiaMH

Psin HaTypanbHBIX
YHUCE.
HarypanbeHnsbiii psia.
Yucno 0.
HarypanbHble uncia
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEI.

Apubdmerndeckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamMu. CBoiicTBa
HYJISL TIPU CJIOKEHUHN
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIbBI
[P YMHOKEHUU.

MN300pakaTh KOOPAMHATHYIO MPSAMYIO, 0TMEYATh YKCIIA
TOYKaMH Ha KOOPIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBarth cBoiicTBa HaTypaabHOTO psiga, yucen 0 u 1
IIPU CJIOKECHUU U YMHOKECHUMU.

Hcnonb30BaTh NPaBMWJIO OKPYIJICHUSI HATYPaJIbHBIX YHCEIL.
BoinoHATH apudpMeTHndyecKue JeHCTBUA C HATYPAIbHBIMU
YUCJIaMU, BBIMUCIASATH 3HAYCHHS YHCIIOBBIX BbIPAKEHUN

CO CKOOKaMH 1 06€3 CKOOOK.

3anuchIBATH MPOU3BEJCHUE B BUJE CTEIICHU, YUTATH
CTETEHU, MCI0JIb30BATh TEPMHUHOJIOTIMI0 (OCHOBaHUE,
MOKa3aTelib), BLIYUCIAATH 3HAYEHUs CTCTICHEH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXXEHUM, MpeJIaraTb M NPUMEHSITh NPUEMBI IPOBEPKHU
BBIYKCJICHUM.

HNcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOVMCTBA CIIOKEHUS U YMHOKEHHS,
pacipenenuTeabHOe CBOUCTBO YMHOKEHMS; (POPMYJIMPOBATH
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ITepemecTurensHOE
1 COUYETATEIBHOE
CBOMCTBA CJI0KEHUS
U YMHOXKEHUS,
pacrpeaeuTeIbHOe
CBOMCTBO
YMHO>KEHHSI.
Jemurenu u
KpaTHBIE YUCTIA,
Pa3I0KEHNE YUCIIa
Ha MHOYKMUTEJIH.
Jlenenue

c ocrtaTtkoM. [ IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

Crenenn ¢
HaTypaJbHbIM
TOKa3aTEIIEM.
HucnoBbie
BBIPaKCHMUS;
MOPSIAOK JIEMCTBUM.
Penrenune TekCTOBBIX
3a7a4 Ha BCE
apudmernueckue

U PUMEHATH NMPaBUJIa IPeoOpa30BaHUs YUCTOBBIX
BBIpaKEHUI HA OCHOBE CBOMCTB apu()METHUECCKUX JICUCTBUH.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH IMIOTE3bI, POPMYITUPOBATH 00001IIEHUS U
BBIBO/IbI 110 PE3YyJIbTaTaM IPOBEAEHHOTO UCCIIETOBAHMUS.
DopMyJIUPOBATH ONpPeIeIeHUsI ICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IPOCTHIE U COCTaBHbIC YKCIA; (GOPMYJIUPOBATH U
NPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUSA

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YUCEI.
KoncTpyupoBars MaTeMaTH4yeCKHe MPeII0KeHUs

C IIOMOUIBIO CBSI30K «U», KUIIN», KECIIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1aUn apUPMETHIECKUM CIIOCOO0OM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX1Y BEIMUUHAMU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepedopMyaTUPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JIAaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTU MEXK1Yy BEIIMUMHAMH,
CTPOMTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUM.
MoaeaunpoBarh X0/ peIIEHU 3aJa41 C TOMOIIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC U
MTOKYITIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauTH, pa30UpaTh, OEHNBATH PA3JINYHBIEC PEIICHMUS,
3aIliCU PEIIEHUH TEKCTOBBIX 3a/1au.

KpurHyecku oneHUBATh [IOJIyYEHHBIN pe3ybTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.

PemaTe 3a1aun ¢ moMonibio nepedopa BceX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCS ¢ HCTOPH e pa3BUTHUS ApU(PMETUKH

Harnmannas reometpus.
JIvHUM Ha TIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyY.
JlomaHas.
N3mepenune niHbl
OTpE3Ka,
METPUYECKHUE

S UHULIBI
WU3MEPEHUS IJTUHBI.

OKpy»HOCTb 1 KpYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
13 OKPYXKHOCTEW.
Yromn. [Ipsamoti,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YTJIbIL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTexKax, pUCYHKAX, ONIUCHIBATD,
HCIIOJIb3Ys TEPMUHOJIOTHIO, U H300PaKkaTh C IOMOIIBIO
YEpPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSAMYIO, OTPE30K, JIyY,
yI0JI, IOMaHy10, OKPY>KHOCTBb.

Pacno3naBath, NPUBOANTH MPUMeEPBI 00HEKTOB PEATTLHOTO
MHUpa, UMEIOIUX POPMY U3YUECHHBIX QUTYP, OLEHUBATH UX
JIMHENHBIE pa3MepBI.

HNcnonb30BaTh TUHENKY U TPAHCTIOPTUP KAK MHCTPYMEHTHI
JUISL IOCTPOEHUS U U3MEPEHUS: M3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY YTIJIA; CTPOUTH OTPE30K 33 IaHHOM JITUHBI, YTOJI,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTh 33JJaHHOTO paauyca.
N300pakaTsh KOHPUTYpALIUK TEOMETPHUECKUX HUTYD

13 OTPE3KOB, OKPYKHOCTEU, X YACTEN HA HEJIMHOBAHHOU U
KJIeTyaToi Oymare; nmpeajiaratb, ONUChIBATH U 00CYKIATh
CIOCO0BbI, AJITOPUTMBI IOCTPOCHMUS.

Pacno3naBath 1 M300pakaTh HA HEJIMHOBAHHOU U
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[TpakTrueckas
pabota
«IlocTpoenue
YTIIOB»

KJIeTUaToi Oymare rnpsiMoi, OCTPBIH, TyTOM, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YTJIBL.

Bb1uncasiTh NIMHBI OTPE3KOB, JIOMAHBIX.

ITloHuMATH U UCMOJIB30BATH NIPH PELICHUH 32124
3aBHCHMMOCTH MEXKy €AMHULIAMU METPUUYECKOUN CUCTEMBI
Mep; 3HAKOMMTBCSH C HEMETPUUYECKUMHU CUCTEMaMU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
HccnenoBarb Gurypsl 1 KOHGUTYpAIUK, UCTIOTB3YS
U(pPOBBIE pECypPChl

OOBIKHOBEHHBIE IPOOH

48

JpoOs. [IpaBusbHbIE
U HENPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Ipo0ei.
Cnoxenue u
BBEIYUTAHNC
0OBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOXKEHUE
U JICJICHUE
OOBIKHOBCHHBIX
npo0eit; B3auMHO-
oOpaTHbIE pOOH.
Pemenne TekcTOBBIX
3a7a4, COJEpPIKAIINX
npobu. OCHOBHBIE

MopaenupoBaTh B rpaduieckoid, npeaMeTHON (hopme,

C TIOMOIIIbIO KOMIIBIOTEPA MOHSATHUS U CBOMCTBA, CBSI3AHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

YurtaTh 4 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH,
NpeaiaraTb, 000CHOBbIBATH U 00CYKIATh CIOCOOBI
YHOpAI0YMBaHUS APOOEH.

N300paxkaTh 0OBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPAWHATHOM ITPSIMON; HCIOJIb30BATH KOOPIAUHATHYIO
NPSAMYIO JJI CPaBHEHHUS IpOOeH.

®opMyIHPOBaATH, 3ANIMCHIBATH € NOMOLIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO IpOOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaIleHUs: JpoOeit U MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJO.

IIpeacTraBasiTh CMEIIAHHYIO IPOOb B BUJIE HEMTPABUIBLHOMN 1
BBIJICIISATH 1IEJTYI0 YacTh YKCiIa U3 HeNpPaBUIbLHON APOOH.
BeinoaHars apugMernyeckue 1eicTBus

C OOBIKHOBEHHBIMU JIpOOSIMH; IPUMEHSATH CBOiCTBA
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3a/1a4u Ha APOOH.
[IpumeneHue OyKkB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKCHUHU U
MIPEIJIOKECHU N

apuMeTHIECKUX IEHCTBUM IS palliOHATN3aIAN
BBIYMCIICHUM.
BbINOJHATH NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCIICHUN;

npeniaraTb U NPpUMEHSATH NPUEMBI IPOBEPKHU BHIUYNCICHUN.

IIpoBoauTH HCC/IEI0BAHMS CBOMCTB JIp0OCi, ONTUPAsICh

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C IOMOIIIBIO
KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS

0 1po0sX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPULIAHUS BBICKA3bIBAHMIA.

PemaTh TEKCTOBBIE 33]1a4H, COJEpKAILIKE TPOOHBIE JaHHBIE, U
3a/1a4M Ha HAXOXKJIECHNUE YaCTH LEIOT0 U LEIOT0 10 €T0 YaCTH;
BBISIBJIAATH UX CXOJCTBA M Pa3jIu4Husi.

MoaenupoBarh X0 pELIEHNS 33/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoaUTH, pa30upaTh, OLEHMBATH PA3JIMUYHBIC PEILICHHUS,
3aIIMCHU PELIEHNH TEKCTOBBIX 3a1a4.

Kpurnyecku oueHuBaTh MOJyYECHHBIN PE3YIIBTAT,
OCYLIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAMTH OLIHNOKH.
3HAKOMHUTBHCS ¢ MCTOPH e pa3BUTHUS ApU(DMETUKH

Harnsgnas reomerpus.
MHoOroyronsHuKu

10

MHOIroyrojbHUKH.
YeTbIpEXYTroJIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
[IpaxTnueckas

OnuceIBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaKaTh

C IIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPbI 0O0BEKTOB PEATTLHOTO MUPA, UMEIOIIHX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaApaTa,
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paboTta
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpOHaMU

Ha HEJIMHOBaHHOM
Oymarey.
TpeyrosbHUK.
IImomans u
MIEPUMETP
MPSMOYTOJIBHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB,
€ AMHUIIBI
3MEPEHUS
TUIOIIAIH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYrOJIbHUKA, OLEHUBATH UX JIMHEIHBIC pa3MeEpPBI.
BbruncasTe: nepuMeTp TpeyroiabHUKA, PSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOLIAAb IIPSMOYTOJIBHUKA, KBagparTa.
M300paxkaTb OCTPOYrOJIbHBIE, IIPIMOYTOJIBHBIE U
TYHOYT'OJIBHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HEJIMHOBAaHHOM U KJleTyaTol Oymare KBaapaT u
MPSAMOYTOJIBHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccaenoBarhb cBoiicTBA IPAMOYTOJIBHUKA, KBAAPATa IyTEM
HKCIEPUMEHTA, HAOIIOACHNUS, U3MEPEHUS, MOJIETMPOBAHUS;
CpPaBHUBAThH CBOMCTBA KBAJPATA U NMPSMOYTOJIbHHUKA.
KoncTpyupoBaTh MaTeMaTH4YeCKHE MPeIJI0KeHHUSA

C IOMOIIBIO CBA30K «HEKOTOPHBIi», «I11000i1». PacnozHaBaTh
VICTUHHBIE U JIO)KHBIE BBICKA3bIBAHHSI O MHOTOYT'OJIbHUKAX,
NPUBOIUTH NPUMePbI U KOHTPIPUMEPBI.

HccnenoBarb 3aBHCHMOCTD IUIOIIAAN KBAaApATa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKU IS IOCTPOCHUS
¢buryp; pa3douBaTh IpPsIMOYTOJIbHUK HA KBAJPATHI,
TPEYTrOJIbHUKHU; COCTABJIAATH (PUTYPHI U3 KBAJPATOB U
PSAMOYTOJIBHUKOB M HAXOJAUTh UX TJIOLIAAb, PA30UBATh
(burypsl Ha NPAMOYTOJIBHUKU U KBAJIPaThl U HAXOJIUTh UX
IJIOILA/b.

BeipakaTh BEIMUMHY IJIOMIAU B Pa3JIMYHbIX €IMHALIAX
WU3MEPEHHUSI METPUUECKON CUCTEMBI MEP, IOHUMATh M
HCI0JIb30BATh 3ABUCHUMOCTH MEXTy METPUUECKUMU
€AVHULIAMU U3MEPEHNUS TUIOIIA TN,

24



3HAKOMHUTBLCA € npuMepamMu NIPUMECHECHUS TJIOIMIAAN U
MCPpUMCETPA B IIPAKTUICCKUX CUTYAIUAX. Pematnb 3agavuun

n3 peaHBHOﬁ JKU3HU, Ipeajdaratb u oﬁcymz[aTL Pa3INIHbIC
CocoObI peuIcHus 3a1a4

JlecsaTuunbie 1poOH

38

JlecsiTuuHas 3aMuch
npobeii. CpaBHeHUE
JIECSTUYHBIX
pooeii.

JlenicTBus

C IECATUYHBIMU
JIpOOsIMU.
OxkpyriieHue
JECATUIHBIX
JpOOeH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApooU

IIpeacTaBisiTh IECATUIHYIO IPOOH B BUIE OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPSA0OUUBAHUS IECATHYHBIX APOOEH.

N300paxarth gecaTuUHbIE IPpOOU TOUKAMU HA KOOPUHATHOM
IIPSIMOU.

BuIABJIATH CX0ACTBA U Pa3JIUYHUsI TPABUIT apU(PMETHIECKUX
JNEUCTBUM C HATYPaJIbHBIMU YUCIAMH U ACCATUYHBIMU
TPOOSIMH, OOBSICHATH UX.

BoinosiHATh apudmeTnyeckue ASHCTBHS C IECATUYHBIMU
TPOOSIMH; BHIMOJIHATH NMPUKHUAKY U OLIEHKY pe3ysIbTara
BBIYHCJICHUM.

IIpumeHsATH cBOMCTBA apu(METUYECKHUX AEUCTBUI

IUISL pallMOHATU3allMd BEIYMCIICHUM.

IIpyMeHATH MPABUIIO OKPYIJIEHUS JCCATUYHBIX APOOEH.
IIpoBoauTH McC/IeI0BAHUSI CBOMCTB JIECSITUYHBIX APOOEH,
ONHUPasCh HAa YHUCIIOBBIC DKCIIEPUMEHTHI (B TOM YHUCIIC

C IMOMOIIbIO0 KOMIIBIOTEPA), BBIIBUTATH THNOTE3bI U
MIPUBOJIUTH UX 00OCHOBAHUS.

Pacno3naBaTh HCTHHHBIC U JIO)KHBIC BEICKA3bIBAHUS

0 Ip00SX, MNPUBOAUTH NPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUIA.
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PemaTh TeKCTOBBIC 33/1a4H, COJIepKalle IPOOHbIE JaHHBIE, U
Ha HAaXO0KJICHUE YaCTH LEJIO0r0 U LEJIOro IO €T0 YacTH;
BBISIBJISAATH UX CXOACTBA M Pa3jM4ms.

MopeanpoBaTh X0/ pELIEHUS 3a/1a4U C [IOMOIIbIO PUCYHKA,
cxemsbl, Ta0smupl. IlpuBoanTh, pa3oupars, OEHNBATH
pa3JINYHbIC PEMICHUS, 3AIIUCU PEIIEHUN TEKCTOBBIX 3a4ay.
OnepupoBaTth IpOOHBIMHU YUCIAMU B PeaIbHBIX )KU3HEHHBIX
CUTyalUsX.

Kpurnyecku oneHuBaTh NOJyYCHHBIN PE3YIIBTAT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOIUTh OIINOKU.
3HAKOMHTBCS ¢ HCTOPHEH pa3BUTHS apU(PMETHKU

Harnannas reometpust.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHUKH.
N3o6paxkeHue
MHOT'OTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TEJL.
ITpsAMOYTOJIbHBIN
napajuiesienunesn,
Ky0. Pa3BépTku kyba
U Napajuieenunesaa.
IIpakTnyeckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha yepTe:Kax, pUCYHKaX, B OKPYKAK0IIEeM
MHpe NPSMOYTOJIbHBIN Mapaliienenunen, Kyo,
MHOT'OT'PaHHUKH, ONMCHIBATH, HCIOJIB3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MeEpPHI.

IIpuBoauThL NpUMeEpPbI 00BEKTOB peaIbHOI0 MUPA, UMEIOLINX
(bopMy MHOTOrpaHHHKA, MPSMOYTOJIBHOTO Mapajuieienunesa,
KyOa.

N300pakaTh ky0 Ha KJIeTYaTON OyMmare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napajuienenunesna. MoaeaupoBaThb Ky 1 mapasieienurne,
u3 Oymaru u rnpoyrx MaTepuagoB, 00bACHATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napajuiesenumena

HaxoanTh n3MepeHus, BBIMMCISTD II0MA1b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunea;
HCCJIeI0BATh 3aBUCUMOCTb 00bEMa Ky0a OT JUIMHBI €r0
pedOpa, BBIABUIaTh H 000CHOBBIBATH THIIOTE3Y.
Ha0Jurogath ¥ NpOBOAMTH AHAJIOTMH MEXAY NOHATHIMU
ioniaau U 00bEMa, NepuMeTpa U IJI0LAA1 IOBEPXHOCTH.
Pacno3HaBaTh NICTUHHBIE U JIOKHBIE BBICKa3bIBAHUS

O MHOTOTPaHHUKAaX, NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPBHI,
CTPOMTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHHM.
Pemars 3a1a4u u3 peaslbHON KU3HU

[ToBTOpEHME M 00001LIEHNE

10

IToBTOpEHuUE
OCHOBHBIX IOHSATHM
1 METOJIOB Kypca

5 knacca,
000011IeHHE 3HAHUH

BuIyucasiTh 3Ha4€HUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJbHbIE YK CIia, 0OBIKHOBEHHBIE U IECSITUYHBIE POOH,
BBITNIOJIHATH IPE0Opa30BaHMsI YUCEIL.

Bri0upaTth crocod cpaBHEHHS YKCEIl, BEIYUCICHUH,
NPUMEHSITh CBOIcTBa apu(METUUECKUX JIEUCTBUI

JUISl pallMOHAIN3alH BBIYMCIICHHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHIEMBIX IEMCTBAN U
CaMOITPOBEPKY PE3ysIbTaTa BIYUCICHUMN.

Pemiats 3aga4mn U3 peanbHOM )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS 1T PELICHUS 3a1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB.

PemaTe 3a1a4u pasHbIMH CIOCO0AMHU, CPABHUBATD -
CIoco0BbI pelICHNs 3a/1a4, BBIOUPATh palOHAJIbHbIN
c1ocood

OBILIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

170
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6 KIIACC

YHCJIa; HaunOOJIbIITHHN
oOIINI NEeMUTEND U
HauMEHBIIIee 00I1Iee
KpaTHoe.
JlemuMocTb CyMMBI 1
MIPOU3BEICHHS.
Jlenenue

C OCTaTKOM.
Perienne TekCTOBBIX
3a71a4

HanmenoBanue paznena |KonuaectBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH 00yUYaIOIIUXCSI
(TemnI) Kypca 4acoB CoJIepyKaHue
HarypanbsHblie uncia 30 Apudmerudeckue BbinojHATH apupMeTHYECKHE JeCTBUA C MHOTO3HAYHBIMHU

JEeUCTBUS HaTypaJIbHBIMHU YUCJIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOTO3HAYHBIMU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BHIYMCJISITh
HaTypaJbHBIMU 3HAYEHMS BBIPAKEHUMN, COACPKAIINX CTCTICHHU.
guciaaMy. YucnoBele | BBINOJHATH NPUKHAKY U OLEHKY 3HAYECHUI YHUCIIOBBIX
BBIPAKCHHS, BBIpAKEHU, IPUMEHATH NPUEMBbI IPOBEPKHU PE3yJibTaTa.
MOPSAOK ACHCTBUM, Hcnonb30BaTh NPU BHIYUCTEHUAX [TEPEMECTUTEIBLHOE U
HCIIO0JIb30BaHUE COYETATEIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKECHMUS,
ck00OK. OKpyTiieHHe | PacHpeneIUTENBHOE CBOMCTBO YMHOXKEHUS OTHOCUTEIIBHO
HATYPaJIbHBIX YUCEN. | CJI0KEHHUS, CBOMCTBA apu(METHUECKHUX JACHCTBUM.
Henurenu u kpatHeie | MccaenoBarb YuCI0BbIE 3aKOHOMEPHOCTH, IPOBOAUTH

YUCJIOBBIC DKCTICPUMEHTHI, BIIBUTaTh H 000CHOBbIBATH
TUTIOTE3bI.

@®opMyJTHPOBATH ONPeaeJIeHUs ACITUTEIS U KPaTHOTO,
HAWOOJIBIIETO OOIIETO AEIUTEISI U HAUMEHBIIIETO O0IIETO

KpaTHOT'O, IIPOCTOI'0 K COCTABHOI'O YU CCJI; UCIIOJIb30BATh OTH

NOHATHS MPU PELICHNH 3aa4.

IIpuMeHSITH aIrOPUTMBI BHIUUCICHHS] HAMOOJIBIIETO 00IIEro

JACIUTCIIA U HAUMCHBIICTO O6HICFO KpaTHOI'o ABYX YHCCII,
AJITOPUTM Pa3JIOKCHHUA YUCJIa Ha ITPOCTBIC MHOXKHUTCIIN.

HccnenoBarp ycinoBus aenumMocty Ha 4 u 6.
Hccnenosarnb, 00cykaaTh, pOPMYJIMPOBATH U

28




000CHOBBIBATH BBIBO/I O YETHOCTH CYyMMBI, TPOU3BEICHUS:
JIBYX YETHBIX YHUCEJ, IBYX HEYETHBIX YUCIIC, YETHOTO U
HEYETHOTO YHCEII.

HccaenoBath CBOCTBA ICJTMMOCTH CYMMBI U ITPOU3BEICHUS
YHCEIl.

IIpuBoAMTH NPpUMeEPHI YKCEI C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BePHbIEe U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YMCE, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IMTOMOIIIBIO KOHTPIIPUMEPOB.

KoHcTpyupoBath MaTeMaTHyecKHe Mpeai0KeHUus1

C IOMOIIBIO CBSI30K «M», KMJIN», «ECIH..., TO...».

PemaThb TEKCTOBBIC 3aJaUM, BKIIFOUAIOIIHUE IIOHATHUS
JETUMOCTH, apU(PMETHIECKUM CIIOCOOOM, UCTIOIh30BaTh
nepedop BceX BO3MOKHBIX BAPUAHTOB.

MoaenupoBaTh X0/ PEIIECHUS 3a/1a49M C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoaANTH, pa3dupPaTh, OLEHNUBATH PA3JTUYHBIC PCIICHUS,
3aIlACH PEIIEHUN TEKCTOBBIX 33/1a4.

Kpurnyecku oueHUBATh ITOJTy4YCHHBIN pEe3yJIbTaT, HAXOAUTh
OIHUOKH, OCYIIECTBIATh CAMOKOHTPOJIb, TPOBEPSISI OTBET
Ha COOTBETCTBHUE YCIOBUIO

Harmsannas reomerpust.
[IpsimbIe HA TTOCKOCTH

IlepnieHnuKyIsIpHBIE
IIpsIMBIE.
[TapamienpHbIE
IIpsIMBIE.
Paccrosiane mex ity

Pacno3HaBaTh Ha 4epTeXKaX, pUCYHKAX CIIy4ad B3aUMHOTO
PAaCOJIOKEHUS IBYX MPSIMBIX.

N300paxarh ¢ NOMOIIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOW M KJIeTYaTON Oymare JABe MepeCceKaroImecs
MPsIMBIE, IBE MAPAIUICIIBHBIE IPSIMbIC, CTPOUTH MPSMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J10 IPSIMOH,
JUIMHA MapuIpyTa

Ha KBA/IPaTHOU CETKE

NEPIEHANKYIIPHYIO JaHHOMU.

IIpuBoaAuTHL NPUMeEPbI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTI'OJIbHUKAX MEPIEHANKYJISIPHBIE U
napajuienbHble cTOpoHbl. M300pakaTh MHOTOYTOJIBHUKA
C IapaJuIeIbHBIMU, NIEPIIEHANKYIISIPHBIMU CTOPOHAMM.
Haxoaurthb paccTrosiHue MEXIy ABYMS TOYKAMH, OT TOYKH
110 IIPSIMOM, UIMHY ITyTH Ha KBAaJIPATHOM CETKE, B TOM YHUCIIE
UCIIOJIb3YsI LIU(PPOBBIE PECYPCHI

Hpobu
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OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO 1po0H,
COKpalIeHHe IpoOei.
CpaBHeHue U
YIOPSAOYNBAHUE
TpOOeH.
JHecatnunbie npoou
1 MeTpUYecKas
CHUCTEMa Mep.
Apudmernyeckue
JICHCTBUS

C OOBIKHOBEHHBIMH
U JIECATUIHBIMU
JTPOOSIMH.
OtHomieHue.
JleneHnue B JaHHOM

CpaBHUBATH M YIIOPAI0YUBATH JpoOU, BLIOMPATH CIIOCOD
CpaBHEHUS ApoOei.

IIpeacTaBasiTh JecATUYHbBIC IPOOU B BUE OOBIKHOBEHHBIX
Jpo0eii 1 00OBIKHOBEHHBIE B BUJIE ICCATUYHBIX, HCMOJIb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUHU, IPU BhIUUCICHUSIX. MCIOB30BATH JIECSITUYHBIC
IpoOu npu npeoOpa30BaHUM BEIMYUH B METPUUECKOM
CHUCTEME MED.

BbInoJHATH apupMeTHYeCKue 1eCTBUA

C OOBIKHOBEHHBIMU U JICCATUYHBIMU APOOSMHU.

BbIYHCIATH 3HAaYCHUS BBIPAKEHUM, COACPIKAIUX
OOBIKHOBEHHBIE U JICCITHYHBIE IPOOU, BBHITIOHSITH
npeobpa3oBaHus 1pooOeii, BLIOMPATH CMOCO0, IPUMEHSTH
cBoiicTBa apu(METHUCCKUX JISHCTBHM JIJIS pallHOHATN3AIINH
BBIUHCIICHUN.

CocTaBasiTh OTHOILICHUS U IPONOPIUU, HAXOAUTh
OTHOILIEHUE BEJIWYUH, ACIUTh BEIMUYMHY B JAHHOM
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OTHOIIICHUHU.
Macmra0,
MIPOTNOPIIUSL.
[lonsiTHE IPOLIEHTA.
Brruncnenne
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYUHBI 10 €€
MPOLICHTY.

Penrenune TeKCTOBBIX
3a7a4, CoAepKaIIUX
JpOoOU U MPOIEHTHI.
IIpakTrueckas
pabota «OTHOIIICHHE
JUTUHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOLICHHUH.
HaxoauTs 3KcnIepMMEeHTAIBLHBIM IYTéM OTHOIIICHUE JJTUHBI
OKPYKHOCTH K €€ IHaMeTpy.

NutepnpernpoBaTh MaciTad Kak OTHOIIIEHUE BEJIMYUH,
HAXOAMUTh MacIITa0 IIaHa, KAPThI U BEIYUCISATH PACCTOSIHUS,
UCIIOJIB3YS MacIlTa.

OOBSACHATH, UYTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI peUn
CO CIIOBOM «IIPOLIEHT». BhIpaskaTh NMPOLIEHTHI B IPOOSX U
IpoOu B IPOLEHTaX, OTHOLLIEHUE JIBYX BEJTMYHH B IPOIICHTAX.
BbI4MCJIATH TPOLEHT OT YKCIIA U YUCIIO 110 €r0 MPOLIEHTY.
Oxpyrasite 1poOU ¥ TPOLICHTHI, HAXOAUTh MTPUOJIMKEHUS
YHCell.

Pematsb 3a1a4m Ha 4acTH, IPOLEHTHI, IPOTIOPIUH,

Ha HaXxOJIeHUe IPoOH (MPOIIEHTA) OT BEJIMYNHBI U BEJIMUNHBI
1o e€ apo6u (TIPoLeHTY), ApoOu (ITPOoIIeHTA), KOTOPHIH
COCTaBJISIET OJJHA BeJIMUMHA OT Apyroil. IIpuBoauTs,
pa3duparhb, OEHUBATH PA3JIMYHbIC PEIICHUS, 3aMUCU
pELIEHNI TEKCTOBBIX 3a1a4.

N3BaexkaTs uHGoOpMaLMIO U3 TAOTUI] U TUArPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHBIC,

onpenensaTh HauboJbIIee U HAMMEHbIIIee

U3 TIPEJICTABICHHBIX JAHHBIX

Harnsanas reomerpust.
CummeTpus

OceBas cummeTpusl.
LlenTpanbHas
CUMMETPHSL.

Pacno3HaBaTh Ha UepTeRax U U300paXKEeHUIX, H300PakKaTh
OT PYKH, CTPOUTH C TOMOIIbIO HHCTPYMEHTOB QUTYDPY
(OTpe30K, JTOMaHYIO, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[locTpoenne
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHSD.
Cummetpust

B IIPOCTPAHCTBE

OKpPYXHOCTb), CHAMMETPUYHYIO JAHHOW OTHOCUTEIILHO
IPSAMOM, TOYKH.

HaxoauTs npuMepbl CHMMETPHUH B OKPY>KAIOIIEM MUDPE.
MopenupoBathb U3 Oymaru ase (pUrypbl, CAMMETPUYHbBIE
OTHOCHUTEJIBHO MPSMOil; KOHCTPYMPOBATH F€OMETPHUECKHE
KOH(UTypaluu, UCHOIb3YsI CBOWCTBO CUMMETPHUH, B TOM
YHCIIE C IOMOILBIO HU(PPOBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3YYEHHBIX (DUTYp, CBSI3aHHBIE

C CUMMETpPHEH, UCIIOJIBb3YA SKCIIEPUMEHT, HAOJIIOICHHE,
MOJIEJINPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O CHMMETPUH (PUTyp

Bripaxenus ¢ 6ykBamu

[Tpumenenue OykB
JUISL 3aITUCH
MaTEMaTUYECKUX
BBIPAKEHUU U
MIPEAIOKEHU .
bykBeHHbIE
BBIPAXKEHUS U
YHUCIIOBbIE
IIOJICTAaHOBKH.
bykBeHnHble
PaBEHCTBA,
HaXO0XJICHUE
HEU3BECTHOTO

Hcnonb3oBaTh OyKBBI 1711 0003HAYEHUS YK CE, IPU 3aITUCH
MaTeMaTHYeCKUX YTBEPXKIEHUH, COCTaBIATh OYKBEHHbIE
BBIPAXKEHUS 110 YCJIOBHIO 3aJa4H.

HcciienoBarb HECI0KHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JIJIS1 MX 3aIUCH.

BbIuncJasiTh YMCIOBOE 3HaU€HHE OYKBEHHOTO BBIPAYKEHHUS
Y 3aJJaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIATN
MPSIMOYTOJIbHHUKA, KBAJApaTa; JUIMHbI OKPYKHOCTH, TIJIOLIA/IA
KpPyTa; BBINOJHATH BLIYUCJIEHHUS 110 3TUM (HopMysiam.
CocrTaBasTh (pOpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJINYMHAMU: CKOPOCTh, BPEMsI, pACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTb; TPOU3BOAUTEIILHOCTh, BpeMs, 00bEM
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KOMIIOHEHTA. paboThI; BEINOTHATH BRIYUCIICHHUS IO 3TUM (popMyIiam.
DopmyJIbl HaxoauThb HEU3BECTHBIM KOMIIOHEHT apU(PMETUIECKOTO
JEUCTBHUS
Harnsanas reomerpust. 14 YeTsIpEXYTroJIbHUK, MN300paxkaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare
@urypsl Ha IIIOCKOCTH IIPUMEPBI C UCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJILHUKOB. | YETBIPEXYTOJIBHUKU C 33JaHHBIMHU CBOMCTBAMU:
[IpsIMOYTOBHUK, C HapaJUIeJIbHBIMU, IEPIIEHANKYJIIPHBIMHU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroHajei.
N3mepenue yrios.
Bungsr
TPEYTOJIbHUKOB.
ITepumeTtp
MHOT'OYTOJIbHUKA.
[Tnomans Gpurypsl.
DopmyJibl
nepumeTpa u
TJIOIIAAN
MPSMOYTOJIbHHKA.
[Tpubnmxeénnoe
M3MEPEHNE IUIOMAIN
dburyp.
IIpakTrueckas

CTOpOHAMHU, IPSIMBIMH yTJIaMU U JIp., PABHOOEAPEHHBIN
TpeyroybHUK. Ilpeanarars U 00CyKaaTh cnocoobl,
AJITOPUTMBI [TOCTPOEHUS.

HccaenoBathb, HCHOB3YS SKCIEPUMEHT, HAOIIOACHUE,
MOJIEJIMPOBAHUE, CBOMCTBA NIPSIMOYIOJIbHHKA, KBaJpaTa,
pa3OuBaTh Ha TPEYroJbHUKH. OO0CHOBBIBATDH, ONIPOBEPraTh
C TIOMOLIBIO KOHTPIPUMEPOB YTBEPKICHUS

0 MPSIMOYTOJILHUKE, KBAJIpaTe, pACIIO3HABATDH BEPHBIC U
HEBEPHBIE YTBEPKACHUS.

N3mepsATh M CTPOUTH C IOMOLIBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIE YTJIbI.
Pacno3naBarth, H300paskaTh OCTPOYTOJIBHBIN, IPSMO-
yTOJIbHBIN, TYMOYTOJIbHBIN, pABHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKH.

BbIuncjasiTh nepuMeTp MHOTOYTOJIBHUKA, TTOIIA b
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSMOYTOJIbHUKHY,
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pabota «I momaap
Kpyra»

Ha paBHbBIE (PUTYPBI, UCMIOJIB30BATh METPHUUECKUE €TUHUIIBI
U3MEPEHHUS ITUHBI U TTOIAIH.

HNcnoab30BaTh NpUOJINKEHHOE M3MEPEHHE JJTUH U
IUIOIIAAEH Ha KileTyaToi Oymare, mpuOImKEHHOE H3MEPEHUE
JUIMHBI OKPY>KHOCTH, TUIOIIAIU Kpyra

[lomoxurenbHbIE U
OTpUIATENIbHBIC YHCTIa
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Ilenble yncna.
Monayne yucia,
reOMETPUYECKAs
VMHTEPIIPETALUS
Moyt YucmoBbie
MIPOMEXKYTKH.
ITonoxxurenbHbIEC U
OTpHUILIATEIbHBIE
yucna. CpaBHEHHE
MOJIOKUTEIIbHBIX U
OTPHLIATENBHBIX
YHUCEIL.
Apudmernyeckue
JICUCTBUS

C MOJIOKUTEIIbHBIMU
U OTpUIATEIbHBIMU
YHCJIaMU.

Pemenune TeKCTOBBIX
3agad

IIpuBoaAMTH NPUMeEPHI UCTIOJIB30BAHUS B pEATIbHOW )KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

HN300paxkaTth 11€IIbIC YKCIIA, IOJIOKUTEIBHBIE U
OTpHULATEJIbHBIE YUCIIa TOYKAMU HAa YUCIIOBOM IIPSMOH,
HCII0JIb30BATh YHUCJIOBYIO NPSIMYIO JJIsl CPABHEHHS YU CEIL.
IIpuMeHsTh NPaBUJIA CPABHEHUS, YIIOPSI0YHUBATD 1IEJIbIE
YHMCJIa; HAXOAUTh MOJIYJIb YHCIIA.

@®opMyJIUPOBATH MPABUJIA BEIYUCIICHHUS C MOJIOKUTEIBHBIMU
Y OTPULATEIBbHBIMUA YHCIIAMU, HAXOAUTh 3HAYCHUSA
YHUCJIOBBIX BBIPAXKEHUM, COJIEPKAIIMNX TICHUCTBUS

C MOJIOKHUTEJIBHBIMU U OTPULIATEILHBIMUA YU CIIAMM.
IIpuMeHSTH CBOMCTBA CIIOKEHUSA U YMHOKEHHUS

JUTsl IpeoOpa3oBaHusl CYMM U MIPOU3BEICHUN
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[IpencraBiienne TaHHBIX

[IpssmoyronbHas
cUCTeMa KOOPIUHAT
Ha TJIOCKOCTH.
Koopaunats! Touku
Ha MJIOCKOCTH,
aOcrucca u
OpJvHAaTA.
Cronbyarblie u
KpYTOBbIC
JTMarpamMMmBbl.
IIpakTrueckas
pabota «IlocTtpoenue
Jarpamm.
Pemienmne TeKCTOBBIX
3a/1a4, CoAepKAIINX
JTAaHHBIE,

OO0BSICHATH U WIIOCTPUPOBATH MOHATHE IPSIMOYTOJIBHOM
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOM MJIIOCKOCTH
TOYKHU ¥ (PUTYPHI 110 3aJJaHHBIM KOOPAUHATAM, HAXOAUTD
KOOPJIMHATHI TOYEK.

Yurars cTO04YaThIC U KPYTOBBIE IMArpaMMBbl;
HHTEPNPEeTHPOBATH JIAHHBIC, CTPOUTH CTOJIOYATHIC
nuarpaMmel. UcnmoJsib3oBaTh HHpOpMaLmio,
NpeACTaBICHHYIO B Ta0JIUIIaX, HA AMarpaMmax JJisl peIieHus
TEKCTOBBIX 3a]1a4 U 33/1a4 U3 PCATIbHOW KU3HU

IIPEJCTABIICHHBIE
B Ta0JuIaX U
Ha JuarpaMmmax
Harnsgnas reomerpus. [IpsAMOYTOJIbHBINM Pacno3HaBaTh Ha yepTe)Kax, pUCYHKAX, ONMUCHIBATH
@urypsl B IpOCTPAHCTBE napasuiesenuIe/, NApAMUY, IPU3MY, LIUIUHIP, KOHYC, IIap, H300PaskaTh UX

KyO, nmpu3ma,
UpaMuIa, KOHYC,
LUIHHJD, Iap 1
cepa.
N3o0paxenue

OT pYKU, MOJI€JIUPOBATH U3 OyMaru, MiacTUINHA, TPOBOJIOKH
u 1ip. [IpuBoANTH NPUMeEPbI O0BEKTOB OKPYKAIOIIETO MUPA,
uMeronux GopMbl HA3BaHHBIX TEJL.

Hcnoan3oBaTh TEPMUHOJIOTHIO: BEpLINHA, peOpO, TpaHb,
OCHOBaHHE, BbICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
HWIMH]Ipa U KOHYCa.
[IpaxTHueckas
pabora «Co3nanue
MOZENIEN
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMa;
€/IMHUIIBI U3MEPEHUS
o0bEma. O0BEM
MPSIMOYTOJIBHOTO
napajuiesienumnena,
Ky0a, popMyibl
o0BEMa

N3yuatsb, NCTIONB3Ys SKCIEPUMEHT, HA0III0/ICHIE, U3MEPEHUE,
MOJEITMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TE€J, BBISIBJSATH CX0ACTBA M
PAa3IMYMsA: MEXKY TUPAMUAION U IPU3MOU; MEKITY
HUJIMHIPOM, KOHYCOM U IIAPOM.

Pacno3naBaTh pa3BEpTKHU NMapajienenuneaa, Kyoa, npusmsl,
NMPaMHU/Ibl, KOHYCa, UINHAPA; KOHCTPYUPOBATh JaHHbIE
Tena U3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.

Co3naBaTh MOeIHM IPOCTPAHCTBEHHBIX QPUTYp (U3 Oymaru,
POBOJIOKH, MIACTUIIMHA U JIp.)

N3mepsaTs Ha MoeasIX: ITMHBI pEOEep MHOTOIPaHHUKOB,
JaMeTp mapa.

BoiBoauTs (hopmysry o0bEMa MPSIMOYTOIBLHOTO
napajuienenuneaa.

BoruucasaTs nmo popmysam: 00bEM MpIMOYTOIBHOTO
napajienenunena, Kyoa; uCrojab30BaTh € AMHUIIBI U3MEPEHUS
00bEMa; BBIYUCAATH O0BEMBI TEJI, COCTABICHHBIX U3 KYOOB,
napaJjIeJIeNUIEI0B; PelaTh 3224 C PEaJbHbIMHU JaHHBIMU

[ToBTOpEeHME, 0000IICHNE,
CHCTEMATH3aLUs
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IToBTOpEeHue
OCHOBHBIX OHSTUH
Y METOJI0B KYPCOB S
1 6 KJIacCOB,
000011IeHIE U
CUCTEMAaTHU3alMs
3HAHUU

BoeruncasaTh 3HaYEHNs BBIPAXKEHUH, COAEPKALLNX
HaTypaJIbHBIE, LIENBIE, IOJIOKUTENBHBIE U OTPULATEIbHBIE
quclia, 0ObIKHOBEHHBIE U IECATUYHBIE IPOOH, BBITIOIHSITD
npeoOpa3oBaHUsI YUCEIT U BHIPAKESHUM.

Bpi0upaTh c1ocod CpaBHEHHUS YKCEIl, BBIYMCICHUH,
NPUMEHSTh CBOICTBa apu(METHUCCKUX JTCHUCTBUI

JUISL PAllMOHAIM3ALMY BEIYMCIICHUM.
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Pemiath 3aga4M U3 pealbHOU KU3HU, IPUMEHAThH
MaTeMaTH4eCKHe 3HAHU JUIS pEeIIEHUs 3a1a4 U3 JPYruxX
IIPEIMETOB.

PemaTe 3a1a4u pa3HbIMH C1IOCO0aMH, CPABHUBATH,
BbIOMPATH CIIOCOOBI pELICHUS 33]1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEUCTBUN U
CaMOITPOBEPKY Pe3yiIbTaTa BbIYUCICHUN

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

170
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHHOACHUMTEJIBHASA 3AIIMCKA

Anre0pa sBIISE€TCS OJJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro o0pa3oBaHUS:
OHa o0ecreynBaeT U3y4YeHUEe IPYruX AMCIMIUIMH, KaK €CTeCTBEHHO-HAYYHOrO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJIKEHUsS] 00pa30BaHus U
B TOBCEAHEBHON >ku3HU. Pa3ButHe y o0O0y4alomuxcs HAy4dHbIX MPEACTaBICHUN
O TIPOUCXOXKJEHUU U CYIIHOCTH airedpandeckux adCTpakluid, crocoOe OTpakeHHs
MaTEMaTUYECKON HAyKOW SIBIEHUH U TMPOIECCOB B MPHUpPOAE U OOIIECTBE, POJIU
MaTEMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM MO3HAHWUU U B MPAKTUKE CIIOCOOCTBYET
(bOpMHUPOBAHHIO HAYYHOT'O MUPOBO33PEHUS M KAYE€CTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTaiy B COBpeMeHHOM IudpoBoMm oOmiecTBe. M3yuenue anreOpsl obecriedynBaeT
pa3BUTHE yMEHUsA HaO0JI0NaTh, CPaBHUBAThb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAThH CBOU
JEUCTBUA U BBIBOJIBI, (opmynupoBaTh yTBepkaeHus. (OcBoeHHE Kypca ainreOpbl
o0OecreuynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIMIUXCSA: OHHU HCIOIb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIE pPACCYXKIEHHUS, O0O00OIIEHME U KOHKPETHU3AIHIO,
abcTtparupoBanue u ananoruro. O0ydeHue anredpe npeArnogaraeT 3HaAYUTEIbHbINH 00bEM
CaMOCTOSITENIbHON JIEATEIbHOCTH O0YYaloIUXCsl, TOITOMY CaMOCTOSITEIbHOE PEelIeHUe
3a/1ay SBISIETCA peann3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B cTpykType mporpamMmpl ydeOHOTO Kypca «AnreOpa» i OCHOBHOTO OOIIETro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJIePKATEIbHO-METOJANYECKUE JUHUU:
«Ywncna v BEIUUCICHUD), « ANTeOpandecKue BEIPAKCHHS», « Y paBHEHHSI K HEPABEHCTBAY,
«OyHkmumw». Kaxnas u3 3TUX COJEpKATEIbHO-METOAUYECCKUX JIMHUN PAa3BUBACTCS HA
NPOTSHKEHUU TPEX JIET U3YYECHHS Kypca, B3aMMOJICUCTBYS C APYTUMH €ro JMHUAMU. B
X0JIe U3Y4YCHHS] Y4eOHOro Kypca OOyJarouuMcs MPUXOIUTCS JIOTHYECKH PacCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIM SI3bIK. B CBSI3W € 3TUM B TIpOrpamMmy
y4eOHOTO Kypca «Anrebpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pasliejlax MaTeMaTHYeCKOTO O0Opa3oBaHHs W CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYalOIMMHUCS OCHOB YHHBEPCAIBHOTO MAaTEMaTUYECKOTO SI3bIKA.
ConepxaTenbHON U CTPYKTYPHOM 0COOEHHOCTHIO YUeOHOTO Kypca « AnreOpay sSBseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUM «YUucna U BBIYUCICHUSD CIY>KUT OCHOBOM JUIsl AaIbHEHIIEro
M3Y4YCHUSI MaTeMaTUKU, CIOCOOCTBYET pAa3BUTUIO y OOYYAIOMUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHWIO YMEHHSI TOJB30BAThCS  ATOPUTMAMU, a TaKKe
MPUOOPETEHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JJIi TIOBCEIHEBHOM IKU3HH.
Pa3BuTrHe mOHATHS O 4YMCIe HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS CBA3aHOC
paIMOHABHBIMA M WPPAMOHATBHBIMHA YHCIIaMHA, (POPMUPOBAHUEM MPEICTABICHUIMO
JEUCTBUTETLHOM 4YHCJE. 3aBEpIICHHE OCBOSHUS YHCIOBOM JIMHUM OTHECEHOK
cpenHeMy o01eMy 00pa30BaHUIO.
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Copnepkanue IByX anreOpandyeckux JUHUN — «AJredpanyeckue BBIPAKECHUS» U
«YpaBHEHUSI U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyUYaIOIIUXCS
MaTEMaTHYECKOT0 anmapaTa, HeOOXOAMMOTro JJIs pEHIeHHs 3a/1a4 MaTEMaTHKH, CMEXHBIX
IpEeIMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOrO 0O0IIEro
oOpa3oBaHMs y4yeOHBIN MaTepuaji TPYNIUPYETCS BOKPYT PAIllMOHATIBHBIX BBIPAKCHHI.
Anrebpa JIEeMOHCTpUPYET 3HAUYCHHWE MAaTeMaTUKU Kak S3bIKa JJS TOCTPOCHHS
MaTeMaTHYECKUX MOJIETIEH, ONTMCAaHUsI IPOLIECCOB U SIBJICHUM peaabHOro Mupa. B 3agaun
o0ydeHHs anredpe BXOIAT TaAKKeE ajJbHENIIee pa3BUTHE AITOPUTMUYECKOTO MBIIILJIEHUS,
HEOOXO0JIMMOT0, B YACTHOCTH, JJI1 OCBOEHUS Kypca HH(OPMATUKU, U OBJIaJICHUE HAaBbIKAMU
NEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRY.

ConepxaHue (QPyHKIMOHANIbHO-TpAQUUYECKOW JIMHUM HAIEIEHO Ha IMOJIyuyeHue
00y4YaromMUMHUCs 3HAaHUM O (PYHKIMSIX KaK BaKHEUIIEH MaTeMaTH4YeCKONW MOJIEIH IS
ONHCAaHUS WU MCCIEAOBAaHUS Pa3HOOOPA3HBIX IPOLECCOB U SBJICHUH B MNPUPOAE U
obmiectBe. M3ydeHune maTepuana CIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOLIUXCS YMEHMS
MCIIOJIb30BaTh Pa3jUYHbIE BHIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJINYECKUE, TpaduuecKre, BHOCUT BKJIaJ B (OPMUPOBAHUE NIPEICTABICHUNA O POIH
MaTE€MAaTHUKHU B Pa3BUTUU HUBWIN3ALNHA U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 79 Kiaccax u3ydaeTcsi yueOHbI Kypc «Anredpay,
KOTOPBI BKJIIOYAECT CJIEAYIOIIHE OCHOBHBIE pa3jienbl coxepxkaHusa: «Yucna u
BBIYMCIICHUSD, «AJreOpandyeckue BhIPAXKEHUS», «YPABHEHUS U HEPABEHCTBA,
«DyHKIHN.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAaHHBIX IS H3Y4YeHHs] ydeOHOro Kypca
«Anredpay, — 306 vacos: B 7 kimacce — 102 gaca (3 waca B Henmeno), B 8 kiacce —
102 gaca (3 yaca B Hezenio), B 9 kimacce — 102 yaca (3 yaca B Hezelo).

COJAEPKAHUE OBYYEHUA

7 KJIACC
Yucia v BBIYUCTICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] OT OAHOU (POPMBI 3anMcH 1podeit K
npyroii. IloHsTMEe palMOHAIBHOTO 4YHCIA, 3alKCh, CPAaBHEHUE, YIOPSIOYMBAHUE
palMoHaIbHBIX 4YHceN. ApudmeTnueckue IeHCTBUS C palMOHAJIbHBIMU YHUCIIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTejeM: OIpeielieHue, mpeodpazoBaHue
BBIpQXXCHUI Ha OCHOBE ONpEIENICHHUsA, 3amuch OonbIIuX uucen. IIporeHTsl, 3amuch
OPOLIEHTOB B BHUJE JpoOU U ApoOM B BHJI€ MPOLIEHTOB. TpH OCHOBHBIE 3aJayd Ha
IIPOLICHTHI, PEIIEHUE 33]1a4 U3 PEATbHON IPAKTUKH.

[IppuMeHeHne NMPU3HAKOB JEJIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIU HATypAIbHBIX
YHCell.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpAMas U 00paTHas IpONOPLHUOHATEHOCTH.
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AJiredOpanyecKkue BbIPAKeHUs

[lepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKEHUSA C NEpPEMEHHOM. JlomycTumble
3Ha4YEHHs MepeMeHHbIX. lIpencraBieHne 3aBHCUMOCTH MEXAY BEIMYMHAMH B BHJIE
dopmynel. Beraucnenuss mo ¢opmynam. IIpeoOpa3zoBanne OyKBEHHBIX BBIPaKEHUM,
TOXKJIECTBEHHO pPaBHBIC BBIPAKEHUS, MPaBUia MPeoOpa3oBaHUs CYMM U MPOU3BEICHUM,
MpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOAOOHBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

OpHounensl ¥ MHOrowieHsl. CreneHb MHOrowieHa. CroOKeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTIOWIEHOB. DOpMyJbl COKPAIEHHOTO YMHOXEHUSA: KBaApaT CyMMBbl U
KBaapaT paszHoctd. PopMmyna pa3HOCTH KBaApaToB. Pas3nokeHue MHOIOYIEHOB Ha
MHOKHTEH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHWMs, TMpaBujia TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JInHenHoe ypaBHEHME ¢ OHOM IEPEMEHHOM, YUCIIO KOPHEW JINHEMHOIO YPaBHEHHS,
pelieHue JHHEHHBIX ypaBHeHHU. CoOcCTaBleHME YpaBHEHUN [0 YCIOBHIO 3aJayM.
Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPAaBHEHUM.

JluneilitHoe ypaBHEHHE C JABYMs IepeMeHHbIMU U ero rpaduk. Cucrema JBYX
JUHENHBIX YpaBHEHUU C ABYMs MepeMEHHbIMU. Pelienne cucteM ypaBHEHHM CliocoO0oM
IIOACTAHOBKHU. [ [prMepsI pelieHus: TEKCTOBBIX 337a4 € IIOMOILBI CUCTEM YPaBHEHUM.

DyHKUMH

Koopannara Touky Ha npssMon. UUCI0BbIE MPOMEKYTKU. PaccTosiHue Mex 1y 1ByMs
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHaT, ocu OX u Oy. AbGcumcca U opauHATa TOYKH
Ha KOOpAWHATHOW miockocTH. [lpumepsl rpadukoB, 3agaHHbIX (Qopmynamu. UreHue
rpadgukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'padux pynkumu. ColicTBa
dbynkuuii. Jluneitnas dyukuus, e€ rpaduk. I'paduk bdbynkuuu y = |x|. ['paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JINHENHBIX YPABHEHUMN.

8 KJIACC
Yuciia v BBIYMCICHUS

KBanpaTHbiii kopeHb u3 uncia. [lonstue 06 uppainroHaIbHOM YKcie. JlecaTuaHbie
MPUOJIMIKEHUST UpPpalMOHATBHBIX uncel. CBoWcTBa apu(METHUUECKHX KBaJpPaTHBIX
KOpHEH M WX MPUMEHEHNEe K IPeoO0pa30BaHUIO YHCIOBBIX BBHIPAKECHUM W BBIUMCICHUSIM.
JlerCTBUTENIbHBIC YHCIIA.

CreneHb C LeNbIM MOKa3aTeseM U e€ cBoiicTBa. CTaHIapTHAS 3aMKUCh YKCTIA.

AJiredpanyecKkue BbIpaKeHU s
KBangpatublii TpExuiieH, pa3jokKeHue KBaJIpaTHOTO TPEXUiIeHa HAa MHOXKHTEIIH.
Anrebpanueckas Apods. OCHOBHOE CBOMCTBO anredpandeckoid Apodu. CrnoxxeHue,
BBIYMTaHUE, yMHOKEHHE, JIeTIeHHE anreOpandeckux Apodei. ParmonansHble BEIpakeHHs
U X Peo0pa3oBaHHUE.
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YpaBHeHUA U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opmyrna KOpHEH KBaJpaTHOTO ypaBHEHHA. Teopema
Buera. Pemenne ypaBHeHUM, CBOASIIMXCS K JIUHEWHBIM M KBagpaTHbIM. [Ipocrenmue
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

['padmyeckass uHTEpHpeTanusi YpaBHEHUH C JABYMS MEPEMEHHBIMH WU CHUCTEM
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH. [ I[puMephI peleHns1 CHCTEM HEJTMHENHBIX
YPaBHEHHM C ABYMsI IEPEMEHHBIMM.

Perennie TeKCTOBBIX 3aj1a4 alreOpanyeckKuM CIioCOOOM.

YucnoBble HEPAaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOW MNEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OAHON nepeMeHHONU. CHCTeMBI
JIMHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOYyHKIUA

[Tonstue pynkuuu. O6nacTh ONpeneneHus U MHOXKECTBO 3HAUYCHHU (YyHKIUH.
CniocoObl 3a1aHus (PYHKIIHM.

I'padux pynkumu. Urenue cBoicTB PpyHkimu no e€ rpaduky. [Ipumepsl rpadukos
(YHKUMN, OTPaXaOIUX peaJbHbIE MPOIECCHI.

@OyHKIMH, ONUCHIBAIOIINE NPSAMYIO U 00OpaTHYIO MPONOPIIMOHATBHBIE 3aBUCUMOCTH,
nx rpadukn. Pyskmun Y = X%, Y = X, Y =vVx, y=|x|. [padudeckoe pemenne ypaBHeHHit
U CUCTEM YPAaBHEHMI.

9 KUIACC
Yuciaa v BbIYUCICHUS

PannonanpHble 4uCIa, WppalMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIC
JeCATUYHBIC TpoOU. MHOXXECTBO JIEWCTBUTEIBHBIX YHUCEN, ACHUCTBUTEIBHBIC YUCTIA KaK
OCCKOHEYHBIE JECATUYHBIE MpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII U KOOPJAUHATHOU MPSIMOM.

CpaBHeHue JEUCTBUTEIBHBIX qyucell, apupMETHIECKUE JEUCTBHS
C JEWCTBUTEIILHBIMU YHCIIAMU.

PasMepbl  0OBEKTOB  OKpYXaloIIero  MHpa, JJIUTEIBHOCTh  MPOIIECCOBB
OKPYXaroUIEM MUpE.

[IpubnmxEHHOE 3HAUYCHHE BEIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyTIeHHe
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUM.

YpaBHeHUS M HEPABEHCTBA

JIuneiinHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOJAIIUXCA K JIMHEUMHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOIAIIUXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelleHuss ypaBHEHHU TPETbEW U 4YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PemieHne TEKCTOBBIX —3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHne c JByMS MepeMeHHbIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPaBHEHUH C IByMs IIEpEMEHHBIMU. Pelienue cucrteM AByX ypaBHEHUN, OTHO
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U3 KOTOpBIX JMHEWHOEe, a JApyroe — BTOpPoM cremneHu. ['paduueckas WHTEpIpeTaius
CHUCTEMBI YPABHEHUH C JIByMs IEPEMECHHBIMU.

Perienne TeKCTOBBIX 3a7a4 alnreOpanyeckuM CrocoooMm.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne JWMHEHMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelieHue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOM mepeMeHHou. KBaapaTHbie HepaBeHCTBA. | paduueckas
WHTEPHpETAIIAS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOYyHKIUU

KBaaparuunas pynkius, e€ rpadux u cpoiictpa. [lapadona, koopAHMHATHI BEPLIUHBI
napaboJibl, OCh CHMMETPHUH MapadoJIbI. .

Ipaduku Gpynkumit: y= £x, y= £x+b, y= ", y= 3,y = Vx7 y = |x|,

X
U UX CBOMCTBA.

YucioBbIe MOC/IEI0BATEILHOCTH U IPOTPEeCCHHA

[ToHsiTHE YKMCIOBOM  MOCJIEAOBATEIBHOCTU. 3aJlaHUE  IOCJIEIOBATEIBHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckass W reomeTpuueckas nporpeccur. DopMmynbl N-TO  YiieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCCUii, CyMMbI IIEPBBIX N YIECHOB.

N306pakeHne 4ieHOB apu(METHUECKON U TEOMETPUUYECKOM MPOrpeccuii ToukaMu
HAa KOOPJMHATHOW IUIOCKOCTU. JIMHEWHBI M SKCHOHEHIMAIbHBIM pocT. CIOXKHBIE
MPOLEHTHI.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHble  pe3ynbTaThl ~ OCBOCHHS ~ NPOrpaMMbl  y4eOHOrOo  Kypcak
KOHITy 00yueHus B 7 KJacce:

Yucia v BbIYUCTICHUSA

BbINONHATH, coueTast yCTHbIE M MUCbMEHHbIE TPUEMBI, apuPMeTHUYECKuEe NeHCTBUSA
C pallMOHAJIBHBIMU YHCIAMU.

HaxoauTh 3Ha4eHHs YHCIOBBIX BBHIPAKEHUI, TIPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI
U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JPOOHBIX BBIPAKEHUMN, COAEPKAIUX OOBIKHOBEHHbBIE
U JICCATUYHBIC JPOOHU.

[lepexoguTs OT oAHOW (OpPMBI 3amucu 4YHcel K Jpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO IpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B O€CKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHHBaTh U yNOPSAAOYMBATH PALIOHATIBHBIE YHCIIA.

OKpyIJsTh ynca.

BBINONHATS NPUKHUIKY M OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HA4eHUH
YUCJIOBBIX BBIPAKCHUW. DBBINONMHATE JEUCTBUA CO CTENEHAMM C HaTypajlbHBIMU
[IOKa3aTeIsIMHU.

[IpuMeHATh NPU3HAKK JACIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIW HaTypaJbHBIX
quCell.
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PemaTte mpakTHKO-OpHEHTHPOBAHHBIC 33/1a4H, CBA3aHHBIC C OTHOIICHUEM BEIIMYMH,
IPOIOPIMOHAILHOCTRIO  BEJIMYWH, TPOIEHTAMH, WHTEPIPETHPOBATh PE3YNIbTAThI
peIIcHUS 3a7a49 ¢ YIETOM OTpaHUUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
OOBEKTOB.

AJiredOpanyecKue BbIPaKeHUs

Hcrnonb30BaTh alredpanyecKkyr0o TEPMHUHOJIOTHMI0 M CHUMBOJHUKY, MPUMEHATH €€
B [IPOLIECCE OCBOEHHUS yUeOHOI0 MaTrepuana.

Haxonute 3HayeHuss OYKBEHHBIX BBIP@KEHUW MNpPU 33JaHHBIX 3HAYEHUSX
[IEPEMEHHBIX.

BbINONHATE MpeoOpa3oBaHusl LEIOT0 BBIPAXKEHUS B MHOIOWIEH MPUBEICHHEM
MOJI00HBIX ClaraeMbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHUE OAHOUYWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOWIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOKHUTEIIN C IIOMOLIbIO BBIHECEHHUS
32 CKOOKM OOIIEro MHOXHTENS, TPYIIUPOBKH CIAraéMblX, HOpUMEHEHUs GopMyi
COKpAIEHHOI'0 YMHOKEHHS.

[TpumeHsATh TpeoOpa3oBaHUS MHOTOWIECHOB JUIsl PEILICHUS Pa3IUYHbIX 3a]auu3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON IPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTEIIEHEW C HATYpPaJbHBIMU IIOKA3aTEIIMM IS
npeoOpa3oBaHUs BHIPAKCHUI.

YpaBHeHUS M HEPABEHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OTHOU IEPEMEHHOM, IIPUMEHSS ITpaBUIla IIepexona
OT HMCXOJIHOTO YpPaBHEHHUSI K PaBHOCWUIIBHOMY eMy. lIpoBepsiTh, SBISIETCA JU YHCIO
KOPHEM YpPaBHEHHS.

[TpumensaTey rpaduyeckue METONbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUHW M UX
CUCTEM.

[TonOupaTh TpUMEpHI Map YUCeN, SABISIONIUXCS PEIICHUEM JTUHEWHOTO YpaBHEHUS
C ABYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IIOCKOCTH TpadWK JWHEWHOTO ypPaBHEHHS C JIBYMS
NePEMEHHBIMH, MOJIB3YSICh TPaPUKOM, PUBOIUTH MIPUMEPHI PEIICHUS YPAaBHEHUS.

PemaTe cucTeMbI 1BYX JTMHEUHBIX YPABHEHHUH C ABYMsS IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecky.

CocTaBisaTh U pellaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUN
[0 YCJIIOBUIO 33/1a4¥, WHTEPHOPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayu
ITOJIyYEHHBIA pE3yJIbTar.

DYyHKIHUA

N3o0paxkaTh Ha KOOPAWMHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJbl, 3aMUCHIBATH YHUCJIOBBIE NMPOMEKYTKH Ha
anreOpanveckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM MIJIOCKOCTU TOYKH IO 3aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku TUHEHHBIX QyHKIHUN. CTpouTh rpaduk GyHKIHMH y = |x|.
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OnuceIBaTh ¢ TOMOUIBI0 (PYHKIIMN M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUUHMHAMMU:
CKOpPOCTb, BpEMS, PacCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, IIPOU3BOIUTEILHOCTD,
BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHre pyHKINY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuii crnoco0 MpeACcTaBiICHUsS MW aHalu3a uHdOopMaIuu,
M3BIIEKATh U HWHTEPIPETUPOBATH MHPOPMAIMIO U3 TPapUKOB PEATbHBIX MPOIECCOB U
3aBUCUMOCTEH.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kjacce:

Yuciaa v BBIYUCTIEHUA

Hcnonp30BaTh Ha4YaJbHBIE MPEICTABICHUAS O MHOMXECTBE JICMCTBUTEIIBHBIX YHCEN
JUISL CPABHEHUS, OKPYIJICHUSI U BBIYMCICHHWH, W300pa)xkaTh JIEUCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpuMeHsaT, TOHSATHE  ApU(DMETHYECKOrO  KBAJPATHOTO KOPHS, HAaXOAUTh
KBaJpaTHbIC KOPHH, HCIIONB3Yys IPH HEOOXOJUMOCTH KaJbKYJSATOP, BBITIOIHATH
peoOpa3oBaHus BBIPAKECHUH, COJIEPkKAIIUX KBaJApPAaTHbIE KOPHU, UCIIOJIL3Ys CBOMCTBA
KOPHEH.

Hcmonb30BaTh 3aucy OOJIBIIUX M MAJIBIX YHCEN C IIOMOIIBIO JECATHYHBIX JPOOei
u crereHei yucna 10.

AJiredpanyecKkue BbIpaKeHU s

[IprMeHSTh MOHATHE CTETICHU C IEJIBIM ITOKa3aTelIeM, BBITIOHATD IpeoOpa3oBaHus
BBIPAKCHUH, COAEPKAIINUX CTETIEHU C LEIbIM MTOKA3aTEJEM.

BEBITTOTHATE  TOXIECTBEHHBIC IMPEOOpa30oBaHUS  PAIIMOHAIBHBIX  BBIpAKCHUHN
Ha OCHOBE MPaBWI JICUCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu JpoOsMHu.

PackiianpiBaTh KBaApaTHBINA TPEXUJIEH HA MHOKUATEIIH.

[IpumensaTh mpeoOpa3oBaHMsl BBIPAXKEHUN JUIsI PEIICHUS] PA3IUYHBIX 3a7a4
13 MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pemlare JMHENHBIE, KBaJApaTHbIE YPaBHEHUS W PAlUOHAJIbHBIE YpPABHEHUS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMS IEPEMEHHBIMH.

IIpoBOANUTE MPOCTEUIINE MCCIIENOBAHNUS YPABHEHUM U CUCTEM YpPaBHEHUMU, B TOM
qiclie C MPUMEHEHHEeM TIpaduyecKux IMpeacTaBiIeHU (ycTaHaBIUBATh, HMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT ciiOBeCHON (HOPMYIMPOBKHU 3a/lauu K €€ anreOpanyeckod Mojaenu
C IOMOIIBIO COCTABJICHHWS YPABHEHMS WM CHCTEMBbl YPaBHEHHUW, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I1I0Jy4YECHHBIN pe3yJIbTar.

IIpuMeHATH CBOWCTBA YHUCIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLEHKH, PELIAThH
JTUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M WX CHUCTEMBI, J1aBaTh IpauuecKyro
WJUTFOCTPALMIO MHOXKECTBA PELLIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DYyHKIUU

[lonnmMate W WCMONB30BaTh (PYHKIIMOHATIBHBIC TOHATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO03HAYEHMsI), OMNPEIENATh 3HAUCHHE (PYHKIMHM IO 3HAYEHUIO
apryMeHTa, ONpeIeIsATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

f?TpOI/ITB rpaduKu 3JIEMEHTApHbIX (DYHKIMHA BUJA:

y=",y=2x2 y = x3,y = Vx;y = |x|, onucHIBaTH CBOMCTBA YHCIOBOI DYHKLHH
X
o e€ rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

Yucaa v BBIYUCTIEHUA

CpaBHUBaTh U YIIOPSAI0YMBATH PAllMOHAJILHBIC U HPPALlMOHATIBLHBIC YHCTIA.

Breimonuate apudmernueckue ACHCTBHS € palldOHAIBbHBIMU YHCIAMH, COYeTast
YCTHBIE W THCHBMEHHBIE NPUEMBI, BBINOJIHIATH BBIYMCICHUS C HUPPALUOHAIBHBIMU
YHCIIaMU.

HaxoguThs 3Ha4YeHHs CTENEHEW C LEIbIMH MOKA3aTEIAMU U KOPHEW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraarh  JI€UCTBUTEIbHBIC  YHWCJA, BBINOJHAThL NPUKUAKY  pe3yjbTara
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS M HEPABEHCTBA

PemiaTte nuHEWHBIE W KBaJApAaTHBIE YPABHEHUS, YPABHEHUS, CBOMSIIMECS K HUM,
npocTerime ApoOHO-paIlMOHANIbHBIC YPaBHEHUS.

PemaTte cucTteMsl JBYX JTMHEUHBIX YPABHEHHUM C ABYMs IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHUE HE SBJISCTCS JIMHECUHBIM.

PemaTe TeKCTOBBIE 33a/layul alNreOpanvyeckuM CrocoOOM C MOMOIIBI0 COCTaBIEHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C IByMS IIEPEMEHHBIMU.

[IpoBOANUTE MPOCTEUIINE KCCIEAOBAHNUS YPABHEHUM U CUCTEM YpPaBHEHUW, B TOM
9yuCcjie ¢ TpUMEHEHHWEeM TpauuecKkux TMpeACTaBiIeHU (yCTaHABIWBATh, WMEET JIH
ypaBHEHHE WJIK CUCTEMA YPAaBHEHUM PEILICHHUS, €CJIM UMEET, TO CKOJIBKO, U TIpouee).

Pemiath nuHeliHbIe HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, M300paKaTh pelIeHUE
HEPABEHCTB HA YKUCJIIOBOM MPSMOM, 3alIMChIBATH PEIIEHHUE C TOMOIIBIO CUMBOJIOB.

Pemate cuctempl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHWE CUCTEMbl HEPABEHCTB Ha YHCJIOBOM
MPAMOM, 3aIIUCBIBaTh PEIICHUE C IOMOIIBI0 CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PELIEHUN PA3JIMYHBIX 33/1a4.

DYyHKIHUA
Pacno3naBaTte  (QyHKIMM HW3y4eHHBIX BUJOB. [loka3piBaTh CXEMaTUYECKH
PacIoJIOKCHUE Ha KOOPJIWHATHON IUIOCKOCTH TrpaduKoB (QYHKIUN BHIA: V = £X,

y=#x+b y=% y=ax?+bx+c, y=x3 y= Vx-y = |x| B 3aBucumocTH
X
OT 3HAYCHHH KOA()(DHUIIMESHTOB, ONUCHIBATh CBOMCTBA (DYHKITHIA.
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Ctpouth U u300pakaTb CXeMaTHYeCKH TIpaduKu KBaJPAaTUUHBIX (QYHKIUH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHIA MO UX IpaduKam.

Pacnio3naBath kBampatuynyro (QyHkmuoo 1o (opmyiie, IPUBOAUTH  MPUMEPEI
KBaJ[PaTUYHBIX (QYHKLIUN U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

YuciioBbIe NOCJAe10BATEILHOCTH U IIPOTPECCH U

Pacnio3naBaTh apuMEeTHUECKYIO U T€OMETPUUECKYIO TPOTPECCUU TIPU Pa3HBIX
Croco0ax 3agaHusl.

BBINONMHATE BEIUKCIIEHMS C UCTIOIB30BaHUEM (DOPMYIT N-TO WiIEHA apUPMETHUECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTs WieHbl IOCIEI0BATEIBHOCTH TOUKaMHU Ha KOOPIMHATHOM IJIOCKOCTH.

PemaTe 3a1aum, CBS3aHHbBIE C YHCIOBBIMU MOCIEA0BATEILHOCTAMU, B TOM YHCIIE
3aJ1a4M U3 PeasIbHOM )KU3HU (C UCIIOJIb30BaHUEM KAJIbKYJISATOPA, HU(POBBIX TEXHOJIOTUN).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIIACC
HammvenoBanmue paznena  |KonmuecTtBo OcHoBHOE OcHOBHBIE BUIBI IEATEIBHOCTH 00YYaIOIINXCS
(Temnl) Kypca 4acoB COJZIEpXKaHNE
Uucia 1 BBIYMCIICHUS. 25 ITonarne CucremMaTH3upoOBaThH M 000ramaTh 3HAHUSA
PanmonasnbeHble yncna PALMOHAIBHOIO YUCIIA. | 00 OOBIKHOBEHHBIX U JECATHUYHBIX JIPOOSIX.
Apudmernyeckue CpaBHUBATBH H YNOPSA0YNBATH APO0H, IPe0Opa30BbIBas
JEHUCTBHS Ipy HEOOXOIUMOCTH JI€CATUYHBIE IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHU
yuciamu. CpaBHEHUE,
YIOPS0YUBAHUE
palOHAIBHBIX YHCET.
Crenenb

C HATYpaJIbHBIM
MoKa3aTeyeM.
Perrenne ocHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

13 peaJbHOU
MIPAKTUKH.

[Tpu3Haku 1emMMocTH,
Pa3JIOKEHHUS

Ha MHOKHUTEIIN
HaTypaJIbHBIX YU CEIL.

OOBIKHOBEHHBIE B JIECITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHsATH pa3HO0Opa3HbIe CIIOCOOBI M PUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJiepKalIuX OObIKHOBEHHBIE U JIECATHUHBIE APOOU:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOMN M OOBIKHOBEHHYIO AECSITUHYHOW, MPUBOAUTD
BBIpakeHHe K (popMe, HanboJiee y100HOM 1Sl BEIYUCICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAXKEHUSI HA YMHOKEHHUE U
JIeJIEHUE IECATUYHBIX IpoOel K NeUCTBUSAM C IIEJIBIMU
YHUCJIAMHU.

IIpuBoanTH YKcI0BbIE M OYKBEHHbIE IPUMeEPbI CTCIICHU
C HaTypaJIbHBIM [TOKa3aTejieM, OObIACHAS 3HAUCHUS
OCHOBaHMS CTENEHU U MOKa3aTels CTENeH!, HAXOAUTh
3HaueHUs CTerneHel Buaa a’ (a — moboe paluoHaIbHOE
4HCII0, N — HATYPaJIbHOE YHUCIIO).
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Peanibhbie
3aBrcuMocTu. [Ipsmas
1 oOpaTHas
MIPOMIOPITHOHATEHOCTH

IMonumMAaTh CMBICT 3aITMCH OOJIBIITUX YHCEN C IIOMOIIBIO
TMECATUYHBIX JIpo0eit u cTteneHel yucia 10, npumMeHsTh X
B peaJIbHbIX CUTYaIUsIX.

IIpuMeHATH NPU3HAKY JICTUMOCTH, PA3JIOKESHHS Ha
MHOHUTEN HATyPAIbHBIX YUCE]I.

PemaTh 3a1aum Ha 4aCTH, IPOLICHTHI, IPOTTOPIIHH,

Ha HaXOXKJeHue ApoOu (IIPoLIeHTa) OT BETUYUHBI U
BEJTUYUHBI 110 €€ IpoOu (IIPOLICHTY), APOOH (TPOIEHTA),
KOTOPBIN COCTABIIAECT OJHA BEIMUNHA OT JIPYTOM.
IIpuBoauTH, pa3doupaThb, OIEHUBATH PA3TMYHBIC PEIICHHUS,
3aMuCH PeIIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IPSIMO TIPOTIOPIIMOHAIIBHBIC U 0OPATHO MPONOPIIMOHAIBHBIC
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
ATUX 3aBUCHMOCTEH U3 peaIbHOTO MHUPA, U3 IPYTUX YUeOHBIX
IPEIMETOB.

PemiaTh NpakTUKO-OPUEHTHPOBAHHBIC 3a1a91 Ha APOOH,
IIPOIICHTHI, IPSIMYIO U OOPATHYIO MPOMOPIIUOHATBHOCTH,
TIPOTTOPIIAN

Anrebpandeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKCHUS.
ITepeMeHHBbIE.
Honycrtrmslie
3HAYCHHUS
IIEPEMEHHBIX.
DOpMyIIBL.

OBuajeth aredpanyeckor TEPMUHOJIOTUEN 1 CHMBOJIUKOMH,
NPUMEHSITh €€ B MPOIECCe OCBOCHUS Y4eOHOTO MaTepuara.
Haxoauth 3HaueHUs] OYKBEHHBIX BHIPAXKEHUM TTPH 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYMUCIICHUS TIO (POopMyIiam.
BoInoJHATH peoOpa3zoBaHus 1IEJI0TO BEIPAKEHUS

B MHOT'OWIEH IIPUBEIEHUEM TIOJJOOHBIX CllaraeMbIX,
packpbITHEM CKOOOK. BBINOIHATH YMHOKEHUE OJJHOUJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPAKECHU,
PacKpbITHE CKOOOK U
MIpUBEICHUE

IMOJOOHBIX CJIaracMbIX.

CBolicTBa CTENICHU
C HaTypaJbHbIM
MoKa3aTesIeM.
MHOTro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHO>KEHHE
MHOT'OYJICHOB.
DopmyJibl
COKpPAILIEHHOTO
YMHO>KEHHSI.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKUTEIN

Ha MHOTOWIEH U MHOTOYWJICHA HA MHOTOWIEH, IPUMEHSATH
(dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBIATh PA3JI0KEHUE MHOTOWIEHOB HA MHOKUTEIH
MyTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
NpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAAPaTOB, (hopMy
COKpAIEHHOI'0 YMHOKEHHS.

IIpumensiTh npeoOpazoBaHUE MHOTOUJIEHOB JIJISl PELLICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKU, CMEKHBIX IIPEIMETOB,
U3 pEAIbHOU IPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPHEN PA3BUTHUS MATEMATUKN

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, ITpaBuIa
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTD
YpaBHEHUM.
JIunerinoe ypaBHEeHHE

Pemarp inHeHOE ypaBHEHUE C OHOM NIEPEMEHHOM,
NpUMEHss MPaBUJIA IEPEX0JA OT UCXOAHOIO YPAaBHEHUS
K paBHOCHJILHOMY eMy Oouiee mpocToro Buaa. [IpoBepsarTs,
SBIIAETCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs NpuMepsbI ap YUCEN, SIBJIAIONIUXCS PEHICHUEM
JIMHEMHOTO0 YPABHEHMUS C IByMS IEPEMEHHBIMU.
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C OJTHOM IIEPEMEHHOM,
peLIECHNE JIMHEUHBIX
ypaBHEeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHHUM.
JIuneiiHOE ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C IByMS
MePEMEHHBIMU

CTpouTthb B KOOPJMHATHOHN MIIOCKOCTH TpadUK JTMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIB3YACh IpaduKoM,
NPUBOAMTH IPUMeEPbI PEUICHUS YPABHEHUSI.

HaxoauThb peumieHre CUCTEMBI JIByX JIMHEWHBIX YPABHEHUHN
C ABYMSI IEPEMEHHBIMU.

CocraBiasTh U pelIaTh YPAaBHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3a]1a4, NHTEPIIPETUPOBATH

B COOTBETCTBHUM C KOHTEKCTOM 3a/1a4H ITOJTyYECHHBIN
pe3ynbTar

Koopaunats! u rpaduxmu.
OyHKIU

24

Koopaunara Touku
Ha npssMoit. Yuciiosbie
MIPOMEXKYTKH.
Paccrosaue mexny
JIBYMsI TOUKaMU
KOOPJMHATHOU
MPSIMOM.
IIpssmoyrosbHas
CUCTEMA KOOPIUHAT
Ha IUIOCKOCTH.
[Tpumepsl rpaduKoB,
3aIaHHBIX
bopmynamu.

MN300paxkaTh Ha KOOPAWMHATHOMN NMPSIMOM TOUKH,
COOTBETCTBYIOIINE 33JaHHBIM KOOPIUHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aMMCHIBATH UX HA aIreOpandeckoMm si3bIKe.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOpJMHATAM; CTPOUTH rpaduKu HECIIOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (POpPMyJIaMH, B TOM YHCIIE

C TIOMOIIBIO ITU(POBBIX JTAOOPATOPHIA.

IIpuMeHsITD, H3yYaTh MPEUMYIIECTBA,
HHTEPNPETHPOBATH Ipadprueckuii crnocod npeacTaBIeHus
Y aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON HHGOPMAIIHIH.
OcBauBath noHsTHE QYHKITUH, OBJIA/IEBAThH
(GYHKIIMOHATFHOW TEPMHUHOJIOTHEH.

Pacno3HaBathb juHeElHYO QyHKIHIO Y =KX + D,
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Yrenue rpaduxon
peabHbBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
I'paduk pyHKIHN.
CpoiicTBa pyHKIUH.
Jluneiinas QyHKIus.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHHI

K03 durmeHToB K u b.

Crponth rpaduky TUHEIHHOW QyHKIMU, QYHKIMH Y =| X |.
Hcnoab3oBath HudppoBbie pecypehl it TOCTPOCHUS
rpadukoB QyHKUINN U U3y4EHUS] UX CBOICTB.

[IpuBOAUTH IPUMEPHI TMHEHHBIX 3aBUCUMOCTEHN B peabHbIX
mpoleccax v sIBICHHUIX

[loctpoenue rpaduka
JUHENHOW QYHKIUY.
['padux pynkumu
y=|x]|
[ToBTOpEHue u 06001ICHNE 6 [ToBTOpEHME Boi0upaTh, NpUMEHSTH OLIEHUBATH CIIOCOOBI CPABHEHUS
OCHOBHBIX TOHATUM qucesl, BBIYUCICHUH, TpeoOpa3oBaHUid BEIPAKESHUH,
1 METOJIOB Kypca pelleHus] ypaBHEHMUI.
{ xnacca, 0000IIIeHE OcymecTBJISATH CAMOKOHTPOJIb BBINOJIHAEMbIX JICUCTBUM 1
3HAHUUN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHH, TPeoOpa30BaHui,
ITOCTPOEHUH.
Pemats 3agaum u3 peabHON KHU3HU, IPUMEHSTh
MaTeMaTH4YeCcKHe 3HAHUS JIJIs PEIICHUS 3a7a4 U3 IPYTUX
MPEIMETOB.
Pemath TeKCTOBBIE 32/1a44, CPABHMBATH, BLIONPATH
CNoco0bl pelIeHus 3aaun
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOITPAMME
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8 KJIACC

KBaapatHbie kopHH

u3 uncia. [lonarue
00 HUpparmoHaIbHOM
yucnue. JleciTuuHbie
MPUOTMKEHHS
HppaMOHATIbHBIX
YUCEeN.
JleicTBUTEIbHBIC
yucna. CpaBHeHHE
JIENCTBUTEIHLHBIX
yucen.

YpaBHeHUE BUIA

X’ = a.

CaoiicTBa
apuMeTuIecKux

KBaJPaTHBIX KOPHEN.

[TpeoGpazoBanue
YHUCIIOBBIX
BBIPAKECHHU,
COJIepKAIINX
KBaJIpaTHBIE KOPHU

HaunmvenoBanue pazgena  |KonudecTBo OcHoBHOE OcHOBHBIE BUJIbI IEATEIBHOCTH 00YYaIOIIUXCS
(Templ) Kypca 4acoB COJZIEpXKAHNE
Yucna v BEIYUCIICHUS. 15 KBagpartnslii KOpeHb @DopMyJHPOBATH ONpeaeieHue KBAPATHOTO KOPHS

U3 yucia, apuMeTUuecKoro KBaJpaTHOro KOpHSI.
IIpuMeHsTH ONEepanyio U3BJICYCHHS KBAIPAaTHOIO KOPHS
U3 YKCIIa, HCMOJIb3YH [TPU HEOOXOAUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU IPOOSIMHU.

CpaBHHBATh M YHOPSAA0YMBATH PALIMOHATILHBIC U
VPpalMOHAIBHBIC YUCIA, 3alIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HccaenoBarb ypaBHEHUE X* = &, HAXOUTb TOYHBIC H
npubauxkEHHBIC KopHU TipH @ > 0.

HccaexoBath ¢BOMCTBA KBAIPATHBIX KOPHEU, ITPOBOIA
YHCJIOBBIE IKCIIEPUMEHTHI C HCTIOJIb30BAHUEM KaJIbKYJISITOpa
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOPHEH; NPUMEHSTh UX IJIs1 TpeoOpa30BaHus BHIPAKEHUM.
BbinoiHATHL npeo0pa3oBaHusi BEIPAXKEHUI, COAEPKALIUX
KBaJIpaTHbIE KOPHU. BripaxxaTh nepemMeHHbIE

U3 reOMETPUYECKUX U U3NYECKUX (PopMyIL.

BbI4ucIATh 3HAYEHMS BBIPAXKEHNM, COJICPIKAIUX
KBa/IpaTHBIE KOPHHU, HCTIONB3YS P HEOOXOTUMOCTH
KAIBKYJISITOP.
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HUcnoan3oBarhb B XOJI€ pCICHUA 3a1a4 3JICMCHTAPHLBIC
MpCaACTaBJICHUS, CBA3AHHBIC C HpI/I6JII/I}KéHHLIMI/I 3HAa4YCHUAMU
BCJIIMYHH.

3HAKOMHUTBCA € I/ICTOpI/Ieﬁ Pa3BUTHA MATCMATUKN

Yucia v BBIYUCIICHHUS.

Crenensb ¢ OCJIbIM

dopmyIMpOBaTh OMpe/ieJieHHe CTEIICHU C IETbIM

Crenens ¢ UETbIM TOKa3aTEeIIEM. IIOKa3aTeJIEM.
IoKa3areseM CranpapTHas 3a1Ch IIpeacTaBasAThb 3aMUCh OOJIBIINX U MAJIBIX YHCEI
yyca. B CTaHJIapTHOM BHe. CpaBHUBATH YKCIIA U BEJINYUHBI,
Pazmeprr 00beKTOB 3alMCaHHBIC C UCIIOJIb30BaHUEM cTeneHu 10.
OKpPYZKaromero Mupa Hcnoab30BaTh 3alIUCh YKCEN B CTAHJAPTHOM BHJIE
(OT BIIEeMEHTapHBIX JUTSL BBIPQXKEHUSI pa3MepOB OOBEKTOB, JUTUTEIILHOCTH
YaCTHIl IIPOLIECCOB B OKPYKAKOILIEM MUPE.
J10 KOCMUYECKUX DopMyJIMPOBATH, 3ANIMCHIBATH B CHMBOJIMYECKOH (hopme
00BEKTOB), Y MWJUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTEIICHU
JUTATEIIbHOCTD C LIEJIBIM [10KA3aTENIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIs1 IPeoOpa3oBaHus
B OKPY’>KaroumeM MH1pe. BBIPAKEHUH, COJIEPKAIINX CTETIEHU C LIETBIM MOKA3aTEIIEM.
CrolicTBa CTENEHH BbINOJHATH 1eMCTBUS C YUCIIAMU, 3aIMCAHHBIMU
C LEJIBIM [IOKA3aTeJIEM B CTaHAapTHOM BuUJie (YMHOXEHUE, IeJICHHUE, BO3BEACHUE
B CTEIICHb)
Anrebpanueckue KBanpathblii Pacno3HaBaTh KBaJIpaTHBIN TPEXWIEH, YCTAHABIMBATD
BbIpaxxeHus1. KBagpaTHbIit TPEXUJIEH. BO3MOKHOCTB €r'0 Pa3jioKEeHUs Ha MHOKUTEIIN.
TPEXUJICH Paznoxenue PackiaaabiBaTh HA MHOKHMTEJIM KBAIPATHBIA TPEXUJICH
KBaJPaTHOIO C HEOTpHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOYKUTEIU

AnrebOpanueckue
BBIPAKCHUSI.
Anrebpanueckast 1po0b

15

Anrebpanueckas
npoOb. JlomycTrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJireOpanvyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anreOpandecKou
npobu. CokpaiiieHue
TpoOei.

Cnoxenue,
BBIYUTAHHE,
YMHOKEHUE U JCTICHUC
anreOpandecKux
Tpo0ei.
IIpeoOpazoBanme
BBIPAKECHU,
coJIeprKaIux
anredpanvyeckue
Ipodu

3anuceiBaTh anredpanyeckue BoipaxkeHus. Haxoaurs
00JacTh ONPENEIIEHUS PALIMOHAIIBHOTO BBIPAXKEHHUS.
BbINOJHATH YKCIOBBIE MOJACTAHOBKY U BBIYHCIATH
3Ha4Y€HHE IPOoOU, B TOM YUCIIE C TOMOILBIO KaJbKYISATOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IpOOEH.
BoInoJHATH JeiicTBUSA C alreOpanyecKuMu JpoOsiMu.
[TpumensTh IpeoOpa3oBaHusl BIPAXKEHUHN AJIs1 PELLICHUS
3a1a4. BeipaxkaTs nepemenHble u3 Gopmy (PU3HUECKUX,
reOMETPUUECKUX, OUCHIBAIOIINX ObITOBBIE CUTYAIIHH)
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YpaBHEHHUsI U HEPABEHCTBA.
KBazpaTtHbie ypaBHEHNUS

15

KBagparnoe
ypaBHeHue. Henonxoe
KBaJIpaTHOE
ypaBHeHue. opmyna
KOpHEW KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTthb KBaJpaTHbIC YPABHEHUSI.

3anucbIBaTH (POPMYJIYy KOPHEH KBaJIpaTHOTO YPABHEHUS;
pelaTh KBaJApaTHbIe YPABHEHHUS — IIOJIHBIC 1 HEMTOJIHBIE.
IIpoBoauTh MpocTeiinue MccJIeI0BAHUA KBaJPATHBIX
YPaBHEHU.

Pematb ypaBHeHUs1, CBOASAIIMECS K KBAJIPATHBIM,

C IOMOIIBIO MPEeOOPa30BaAHUIN U 3aMEHOUN IEPEMEHHOM.

Pemenne ypaBHeHni, HaoOuroaaTh 1 aHAIM3MPOBATH CBA3b MEK1y KOPHAMH U
CBOJISIIIAXCS KO3 PUIMEHTaMH KBaIPaTHOTO YPaBHEHUSI.
K KBaJI[paTHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxke oOpaTHyIO -
[Ipocreiimue npoOHO- T€OpPEMY, PUMEHSThH 3TU TEOPEMBI ISl PEIICHUS
palnoHaIbHbIE 3a11a4.
YPaBHEHUH. Pemath TeKkCTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
Pemenune TeKCTOBBIX NEPEXOUTH OT CIIOBECHON (POPMYIMPOBKH YCIOBUS 3a]1a4u
3a/1a4 ¢ MOMOUIBIO K aJireOpanyecKoi MOJEIH MYyTEM COCTABIICHUS YPaBHEHUS,
KBaJIpaTHBIX peniaTh COCTaBJIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
yYpaBHEHUI pe3yJibTar.
3HAKOMMTBCS ¢ HCTOPH el pa3BUTHS AJITreOpbl
YpaBHEHUS M HEPABEHCTBA. 13 JIuHenHoe ypaBHEHHE Pacno3HaBaTh JTMHEWHBIE YPABHEHUS C IBYMS
Cucrembl ypaBHEHHI C ABYMsI NEPEMEHHBIMMU.

IIEPEMEHHBIMU, €TO
rpaduk, IpuMepbl
pelIeHUsI YPAaBHEHUM
B LICJIBIX YHMCJIAX.
Pemenue cucrem nByx
JIMHENHBIX YPABHEHUI

Ctpoutsb rpadvKul TMHEHHBIX YPAaBHEHUH, B TOM YHCIIE
HCIO0JIb3YS HM(POBLIE pecypcChl.

Pasiuyarh napajenbHble U NEPECEKAIOIIUECS IIPSIMBbIE
110 UX YPABHEHUSIM.

Pemiath cucTemMbl ABYX JIMNHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM.
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C AByMs
MIEPEMEHHBIMU.
[Tpumeps! pemenus
CUCTEM HEJTMHENHBIX
YPaBHEHUN C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
WHTEPIIpETAIUS
YPaBHEHHS C IBYMSI
MIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUM C IBYMsI
MIEPEMEHHBIMMU.
Pemenue TekCcToBBIX
3a71a4 C MTOMOIIBIO
CHUCTEM YPaBHEHUM

Pematsp npocreiiiye CUCTEMBI, B KOTOPBIX OJTHO

U3 YPAaBHEHUH HE SIBJISIETCS TUHEHHBIM.

IIpuBoauTH rpapuYecKy0 HHTEPIPETAUUIO PEIICHUS
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH U CUCTEM YpPaBHEHU
C ABYMSI IEPEMEHHBIMU.

Pemiath TekcTOBBIE 33]a4H AITeOpPaUYECKUM CIIOCOOOM

YpaBHEHUsI 1 HEPABEHCTBA.
Hepagsencrtpa

12

Hucnosbie
HEPABEHCTBA U UX
CBOKCTBA.
Hepagenctso ¢ ogHoun
IIEPEMEHHOM.
JIuneliHbie
HEPABEHCTBA C OJTHOMN
IIEPEMEHHOU U UX
petenue. CucrteMbl
JIMHEVHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOM ITPAMOM, JOKA3bIBATH
anreOpanyecKy.

IIpumMeHsITH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTh nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HAa YUCIIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pelIeHne CUCTEMBI HEPABEHCTB HA YHUCIIOBOU IIPAMOU
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C OJTHOU IEPEMEHHOMU
U UX pELICHHUE.

N3obpaxenune
pEeLIEHUS TUHENHOTO
HEPABEHCTBA U UX
CHCTEM HA YUCIIOBOU
MpAMON
QDyHKIUU. [Tonsitue hyHKIUU. Hcnoab3oBaTh GyHKIIMOHATIHHYIO TEPMUHOJIOTHIO
OCHOBHBIE IOHSTUS OObnacTb onpeieNICHUsI | CHMMBOJIHKY.
Y MHOKECTBO BoruucasaTs 3HaueHus: PyHKIUHN, 3a1aHHBIX HOpMYyIaMu
3HAUYCHUM (PYHKIUH. (pu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJIISTOD);
CrocoOb1 3a1aHust COCTABJISATH TA0JIMIBI 3HAYEHUH PYHKIIUH.
pyHKIM. CrpouTh 1m0 TOYKAM rpaguku QyHKIUN.
I'padux pynxumm. OnuceIBaTh CBOMCTBA (DYHKIMU HAa OCHOBE €€
CaoiicTBa QpyHKIMY, rpauueCcKoro npeacTaBICHUs.
uX 0TOOpaxeHue Hcnoab3oBaTh GyHKIIMOHATIHHYIO TEPMUHOJIOTHIO H
Ha rpaduke CUMBOJIMKY.
HccaenoBath npuMepsl rpauKoB, OTpaXaIOUUX peaibHbIe
nporiecchl U sBiacHus. [IpuBoAUTH MPUMeEPHI MPOIECCOB U
SIBJICHUH C 3aJaHHBIMU CBOMCTBAMHM.
Hcnosb30BaTh KOMIBIOTEPHBIE IPOrPaMMBbI
JUISl TOCTpOEeHUs TpaukoB GYHKIIUN U U3YUEHUS UX CBOWCTB
DOyHKINH. YreHue u nocTpoeHne Haxoauts ¢ noMouibio rpagpuka GyHKIIMN 3HaYE€HUE OJTHON

UucnoBbie PyHKIIMH

rpaguKoB QyHKIIHIA.
[Tpumeps! rpaduxos

13 paCCMATPUBAEMBIX BEJIMYMH MO 3HAYCHUIO IPYTOH.
B HecnoxHBIX ciiydasix BbIpaxarb GopMyJi0i 3aBUCUMOCTD
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byHKITHH,
OTpaKaroIIux
peasibHbIE TPOIECCHI.
OyHKIMH,
OIHCHIBAIOIIUE
IPSIMYIO U OOPaTHYIO
MIPONOPIUOHATBHBIC
3aBUCHUMOCTH, HX
rpaduku.

I'paduk dyskmmm

y =X

OyHKIMHU

y = X2, y = XS’
y=vxy=|xl;
rpaduueckoe perieHme
YPAaBHEHHUU U CUCTEM
YpaBHEHUI

MEKly BETUYMHAMU.
OnucpIBaTh XapaKkTep U3MEHEHHS OJHOM BETUYUHBI

B 3aBUCHMOCTH OT U3MEHEHUS JIPYTOM.

Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [lloka3siBaTh
CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
rpadukoB dyHkmmi Buga: y = X5,y =X,y =Vx, ¥ = |x|.
HUcnoab3oBaTh QyHKIIMOHAJIBbHO-TPadUUECKHE
NMpeACTABJIECHHUS ISl PEIICHUS U UCCIIEIOBAHNS YPAaBHEHUN U
CHUCTEM YPaBHECHUM.

IIpumensaTs ungpoBbIe pecypcChl 11 TOCTPOCHUS
rpagukoB QyHKIHIMA

[ToBTOpEeHHE 1 00001IEHNE

[ToBTOpEHUE
OCHOBHBIX NOHATHUH U
METOJI0B KypcoB / 1 8
KJIacCOB, 0000IIIEHNE
3HAHUM

Bori0uparThb, NPUMEHSATh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YHCEeJ, BRIYUCICHUH, MPeoOpa3oBaHUI BEIPAKECHUM, PEIICHUS
YPaBHEHHUHU.

OcyuecTBJIATH CAMOKOHTPOJIb BBIIIOJHIEMBIX ICVCTBUU U
CaMOITPOBEPKY pe3yjIbTaTa BEIUUCICHUM, MpeoOpa3oBaHmH,
ITOCTPOCHUH.

PemiaTs 3a1a4u U3 peaJibHOM KU3HU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS JIJIs1 PELICHUS 3a/1a4 U3 IPYTUx
PEAMETOB.

PemaTh TeKkcTOBBIE 32/1a41, CDABHUBATH, BLIOMPATH
CIoCco0OBbI pEIICHN 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB 1O [TPOTPAMME

102
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9 KVIACC

JECATUYHBIE TPOOH.
BzanmMuo ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIECTBUTEIBLHBIX
YHUCEeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOU
IPSIMOM.

CpaBHeHue
JIEUCTBUTEIIHHBIX UHCEJT,
apudMeTUIECKHe

HanmenoBanue paznena KomnuecTBo OcHoBHOE OcHOBHBIE BUIBI ACATEIBHOCTH 00YYaIOIIUXCS
(TemnI) Kypca 4JacoB CoJIepyKaHue

Yucna v BEIUHMCIICHUS. 9 PanmonanbHbIe YKCaa, Pa3zBuBaTh npejacTaBjeHns O YMCIAaX: OT MHOKECTBA

JleicTBUTEILHBIC YKCIA HppaloHaIbHbBIE HaTypaJbHBIX YUCEJI 10 MHOKECTBA ICUCTBUTEIBHBIX YUCET.
YKCJia, KOHSUHbBIC U O3HAKOMHUTBCA C BO3MOXHOCTBIO MPEICTABICHUS
OeCKOHEYHBIE JNEUCTBUTEIHLHOIO YHMCIIa KaK OSCKOHEYHOM JIECITUIHON
JECATUYHBIE TPOOH. JIpoOH, NPUMEHSTh JIECITHYHbIE TPUOIKEHUS
MHO0K€ECTBO palMOHATIBHBIX U HPPALIMOHAIBHBIX YUCEIL.
JIEHCTBUTEILHBIX N300pakath ACHCTBUTEIBHBIC YUCIIA TOYKAMH
YHCEll, KOOPJIUHATHOM MPAMOM.
JICUCTBUTEIHLHBIC 3anuchIBaTh, CPABHUBATH U YIOPSI0YUBATH
YHCIIa Kak JIEHCTBUTEIBHBIC YHCIIA.
OCCKOHEYHBIE BbInoJHATH, coueTast yCTHbIE U MUCbMEHHBIC PUEMBI,

apudmMeTndecKue 1eMCTBHUA C PAIMOHAIbHBIMU YUCIIAMU;
HAXOUTh 3HAYCHHUS CTCIICHEH C IEJIBIMU MTOKA3aTEIISIMU U
KOPHEW; BLIYMCJIATH 3HAYEHHS YACIOBBIX BBIPAKECHUM.
[HosyyuTs mpeacraBjaeHue O 3HAUMMOCTH
JICMICTBUTEILHBIX YMCEJI B MPAKTUYECKOU AEATETbHOCTH
YEJI0BEKA.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOIMKCHUS ISHCTBUTEILHOTO YHCIIA TIPH PEIIICHUH
3a/1a4.

OKpyIJasaTh JSUCTBUTEIIBHBIE YUCIIA, BBINIOJIHATH
NPUKHAKY PE3yJbTaTa BBIYUCICHUN, OLEHKY 3HAUEHUI
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JIENCTBUS

C ICHCTBUTEILHBIMHU
YHCJIAMU.
[TpubmxéHnoe
3HAYCHUE BEJIMYNHEI,
TOYHOCTh
MPUOJIMKEHUS.
OxkpyrJiieHuE yuces.
[Tpuknaka u oreHKa
pe3ybTaTOB
BBIYMCIICHUMN

YHCIJIOBBIX BBIPAKEHHI.
3HAKOMUTBCS ¢ MCTOPHEN pa3BUTUS MATEMATUKH

YpaBHEHHUsI U HEPABEHCTBA.
YpaBHEeHUS C OTHOM
MIEPEMEHHOU

14

JIuneitHOE ypaBHEHUE.
Pewmienne ypaBHEHMI,
CBOSAIIMXCS

K JINTHEHUHBIM.
KBagparnoe
ypaBHeHue. Pemenue
YpPaBHECHUH,
CBOASIINXCS

K KBaJpaTHBIM.
buksanparHsie
YPaBHEHUSL.

[Ipumepsl perieHus
YPaBHEHHUU TPETbEN

Y YETBEPTOU CTEIEHEN

OcBauBarthb, 3al1I0MUHATH U IPUMEHATH rpauyeckue
MeTO/AbI IIPU PELICHUU YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBats Liesbie U IpOOHBIE YpaBHEHUS.

Pemiate JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
YpaBHEHUS, CBOJSLIMECS K HUM, IPOCTeHIINEe TPOOHO-
palMOHAIIbHBIC YPABHEHHS.

IIpeanararb BO3MOKHBIE CITOCOOBI PEILIEHUS TEKCTOBBIX
3a/1a4, 00CyKI1aTh UX M peliaTh TEKCTOBBIE 3a/1a4U
Pa3HBIMHU CITOCOOAMHU.

3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTUS MATEMATHKH
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pa3oKeHUEM
Ha MHOYKUTEJIH.
Pemenue npoOHo-
paIMOHATIBLHBIX
YPaBHEHHUM.

Pemenne TekcToBBIX
3aJ1a4 areopandecKum
METOJIOM

YpaBHEHHUSI U HEPABEHCTBA.
CucrtemMbl ypaBHEHUN

14

YpaBHEeHUE ¢ IBYMs
IIEPEMEHHBIMU U €TI0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

U3 KOTOPBIX JINHEMHOE,
a Ipyroe — BTOpou
CTEIEHHU.
I'paduueckas
MHTEPIPETALINS
CUCTEMBI yPaBHEHU I

C IByM:I IICPEMCHHBIMU.

Pemmenue TeKCTOBBIX

OcBanBaTh U NPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEWHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YpaBHCHHUE HE
SIBJISICTCSI JIMHCHHBIM.

Hcnoan3oBarh GyHKIMOHAIBHO-TpaQUUECKUE
MIPEICTABIICHUS IS PellleHusl M HCCJIeIOBAHMS YPaBHEHUHT
U CUCTEM.

AHAJIU3HPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpanyecKuM CriocoOOM: NMepexoauTh OT CJIOBECHOM
(hOopMYJIMPOBKY YCIOBHUS 33J1a4H K aJreOpandecKoi Moiean
MyTEM COCTaBIICHUS CHCTEMBl YPAaBHCHHI; pelaTh
COCTaBJICHHYIO CUCTEMY YPAaBHCHHI; HHTEPNPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCS ¢ UCTOPHEN Pa3BUTHS MATEMATHUKH
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3a/1a4 alre0pandecKum
crioco0oM

YpaBHEHHUSI U HEPABEHCTBA. 16 Yucnossle Yurarsh, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJI30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbinosaHaTh 1peoOpa3oBaHus HEPABEHCTB, UCNOIb30BATH
JIuneiinbie JUJIs1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBaTh TMHENHbBIE U KBaAPATHBIC HEPABEHCTBA.
C OHOM MTEPEMEHHOM PemiaThb nmuHeEliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX PEILICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIIUX
CrcreMbl JIMHEHHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX MN300pakaTh penicHue HEPABEHCTBA U CHCTEMBI HEPABEHCTB
peLIeHue. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBanpatueie CHMBOJIOB.
HEPABEHCTBA U UX Pemates KBagpaTHbIE HEPABEHCTBA, UCTIOJIB3YSI
peuieHue. rpaduyeckue npeacTaBICHuUsI.
['padmueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA IIPH PEILIEHUU
WHTEpIpPETALMS Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPaBEHCTB U CUCTEM OpHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
MEPEMEHHBIMU
OyHKIIH 16 KBagpatuunas Pacno3naBaTth BHJIbI U3y4aeMbIX (YHKIIHIA;

bynkus, e€ rpadux u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIIAHBI
napaboJibl, OCh

WLTIOCTPUPOBATH CXeMATHYECKH, 00BSICHSITH
pacIIoyIo;KeHHe Ha KOOPAMHATHOM IIIOCKOCTH IpauKOB
y 2
Gynkumii Buga: y = kx,y = kx+ b,y =,y = X,
X
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CUMMETPHH MapadoIbL.

['paduku QyHKINNA:

y=x°,y=+/x, y = | x| B 3aBHCHMOCTH OT 3HaUYCHHMIA

K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaApaTUYHYIO PYHKIHIO 110 GOpMyIIe.
IIpuBoauTh NpUMepHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peaybHOH KU3HU, (PU3HKH, TEOMETPUH.

BoisiBissTh 11 00001maTh 0COOCHHOCTH rpaduka
KBaApaTHIHOM GyHKIMK Y = ax’ + bx + .

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPaPUKU
KBaJPaTUYHBIX (DYHKIIHIA, 3aJaHHBIX (hopMyIaMu BUaA
y=axi,y=ax’+q,y=a(x+p)’y=ax’+bx+c.
AHaJIM3UPOBATH U NPUMEHATHh CBOMCTBA M3yUYECHHBIX
GyHKIUI 1715 X TOCTPOEHUS, B TOM YHCJIE C TOMOIIBIO

U(POBBIX PECYPCOB

YucioBeie
IOCJIE10BAaTENbHOCTH

15

ITonsTue ynciIoBOM
MIOCJIEAOBATCILHOCTH.
3amaHue
MOCJICA0BATSIILHOCTH
PEKYPPEHTHOU
dbopmynoi u

dbopmyIoit N-ro uiIeHa.

Apudmernueckas u
reoOMeTpHUYecKast
IIPOTPECCUM.
®opMyibl N-T0 WieHa
apuPpMETHIECKON U
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATh UHJEKCHbIE 0003HAYCHMS,
CTPOMTH pedeBble BbICKA3BIBAHUS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
IIOCJIE0BATEIBHOCTH.

AHanu3upoBaTh GopMyIry N-ro yjaeHa
MOCTIeI0BATEIbHOCTH WM PEKYPPEHTHYIO GOpMYITy

¥ BBIYMCJIATH WICHBI IOCJIEI0BATENBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU
MOCJIE0BATEIBLHOCTH, €CIIU BBIMUCAHBI IEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBath apupMEeTHUECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aaHusl.
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MPOTPECCUIN, CYMMBI
MEPBBIX N YJICHOB.
N3006pakeHue 4wieHOB
apu(MEeTHIECKON U
TEOMETPUUYECKOU
MIPOrPECCUN TOUKAMU
Ha KOOPAMHATHOMN
TJTIOCKOCTH.
JIuHeHbIN 1
AKCIOHEHINATbHBIN
pOCT.

Cio>xHbBIE ITPOLIEHTHI

Pemarsb 3a7a4u ¢ UCoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TEOMETPUUYECKOM MTPOTPECCUI, CyMMBI
MEPBBIX N YJICHOB.

N300paxkaTh wieHbl OCIEA0BATEILHOCTH TOUYKAMU

Ha KOOPJIMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJIEHUIH

U3 pEaIbHOM JKU3HH, WIUTIOCTPUPYIOLTNE NU3MEHEHHUE

B apU(PMETUUECKOI MPOrPECCrH, B TEOMETPUIECKOM
nporpeccun; n300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pematsb 3aaum, CBsI3aHHBIE C YUCIIOBBIMU
NOCJIE0BATEIBHOCTSMH, B TOM YHCJIE 331a4U U3 peajbHOU
’KU3HU C UCTIOJIb30BaHUEM ITU(POBBIX TEXHOJIOTHIA
(9MEeKTPOHHBIX Ta0IHIL, TPAdUUECKOTO KATBKYJIATOPA U T.11.).
PemaTh 3a7a4n Ha CIIOXKHBIE TIPOIICHTHI, B TOM YHCJIE
3aJ1a4M U3 PEATbHOMN MPAKTUKH (C UCTIOIh30BAaHHEM
KaJIbKYJIATOPA).

3HAKOMMTBCH ¢ HCTOPHUENH PAa3BUTHS MAaTEMAaTUKU

[ToBTOpeHue, 0000IIICHNE,
CHUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYHCJICHU (3aIHCh,
CpaBHEHUE, JIEUCTBUSA
C ICICTBUTEILHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILLICHUS,
IPOMNOPIINY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
oTepaliy HaJl MHOKECTBAMHU; MCII0JIb30BaTh Ipaduieckoe
MPEICTABICHUE MHOXKECTB ISl ONMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, ITPU PEILIEHUU 33]1a4 U3 APYTHX
y4€OHBIX MPEAMETOB.

AKTYaJIu3HpPOBATh TEPMHUHOJIOTHIO U OCHOBHbIE
NedCTBHSA, CBA3AHHbIE ¢ YMCJIAMU: HATYPAIBHOE YUCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AETMMOCTb HaTypallbHbIX
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OKpYTJICHHE,
MIPUOIKEHUE,

OLICHKA; PELICHNE
TEKCTOBBIX 337124

YU CEIl, IPU3HAKHU JEIMMOCTH, LIEJI0E€ YUCIIO, MOIYJIb YUCIIA,
OOBIKHOBEHHAsS U IECATUYHAs APOOU, CTAaHAAPTHBIN BUJ
qrcina, apupMeTHyecKuil KBaApaTHBIM KOPEHb.
BbINOJHATH JeHCTBUS, CPABHUBATH M YIIOPSA/A04YMBATh

apu(MeTHIeCKUM qrclia, IPEICTaBISITh YUCIa Ha KOOPIUHATHON MPSMOI,
CrIocoO0M) OKPYTJISITh YHCIIA; BBIMOJHATH NPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYUCIICHUI.
PemaTth TekcTOBBIE 32/1a4H apU(PMETHIECKUM CTTOCOOOM.
Pemartps npakTuyeckue 3a1a4u, CoAepKaliue MpoLeHTHl,
JI0JIY, YaCTH, BBIPaXKaroIINe 3aBUCUMOCTH: CKOPOCTb —
BpEMSI — pPACCTOSIHME, [IeHa — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMs — MPOU3BOJUTEIBHOCTD TPYAA.
Pa30upaThb peanbHble KU3HEHHbIE CUTYaAIUH,
(popMyJIMPOBATH UX Ha SI3bIKE MATEMATUKH,
HAXOIMThb PEIICHNE, TPUMEHSIS MaTeMaTUIECKUH ammapar,
HHTEPNPETHPOBATH PE3yIbTAT
Auredpanyeckue OnepupoBaTh NOHATHUSIMHU: CTENIEHD C LEJIBIM
BbIPAKEHUsI nokasaresuem, apu(pMETHUECKUI KBaJAPaTHBIN KOPEHb,
(mpeoOpazoBaHue MHOTO4JIEH, aJireOpanyeckast ApoOb, TOKIECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€fiCTBUS: BBITIOJIHITH PACUEThI
BBIPAXKECHHUI, o hopmyram, TpeoOpa3oBLIBATS IIEIIbIE, APOOHO-
JIOITyCTUMBIC paloHaIbHbIC BEIPAKEHUS U BBIPAXKEHUS C KOPHSIMH,
3HAYCHHUS) peau30BbIBAThH Pa3I0KEHUE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (DOPMYIT pa3HOCTH
KBaJPaTOB U KBaJIpaTa CyMMbI U pa3HOCTH; HAXOUTh
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JIOTTYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIs APOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopenupoBaTthb ¢ TOMOLIBIO (POPMYJI peaibHbIE IPOLECCHI
Y SIBJICHUS

DyHKUNH
(mocTpoeHue,
CBOMCTBA U3YUYEHHBIX
ynxumi;
rpaduueckoe peeHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBathb NOHATUAMU: QYHKIIUA, TpaduK QYHKIINUHU,
HYJIU QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHUs, YObIBaHMS, HAMOOJIbIIIEE U
HaMMeEHbIIIee 3HAYCHUS (PYHKIUH.

AHATU3UPOBATH, CPABHUBATH, 00CYKIATh CBOWCTBA
(GyHKUHA, CTPOUTH UX Tpa(UKH.

OnepupoBaTh NOHATHAMU: NIPAMAasi IPONOPLIMOHATILHOCTD,
oOpaTHasi IpOMOPLMOHATIBHOCTb, TMHEHHAs (DYHKIIMS,
KBaJpaTtuyHas QyHKIMs, mapaboia, Tunepooa.
HUcnonb3oBaTh rpapuku 111 ONPENEICHUS CBOKCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JJIs peIeHUs 3a1a4 U3 IPYyTUX
y4eOHBIX MPEIMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C IOMOUIBIO IPAPUKOB PeaIbHbIE TPOLIECCHI U SIBJICHUS.
Boipaxats opMyJIaMu 3aBUCUMOCTH MEX]Ty BETMYUHAMU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

IHHOACHUMTEJIBHASA 3AIIMCKA

['eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JI€JIOB IIKOJBbHOW MAaTEMAaTUKH, UMEIOIINN
CBOEH 1IeNbl0 00€CTeUnTh M3y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOILICHUN H
B3aMMHOE€ PAaCIIOJIOKEHHUE, OIMHPAECTCS Ha JIOTUYECKYI0, JOKAa3aTEeNbHYIO JIMHUIO.
[leHHOCT, WH3y4Y€HHS TE€OMETPUM HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHus
3aKJII0OYAaeTCsT B TOM, 4YTO OOYy4YarOUIUMHCS YYHUTCS TPOBOJUTH JOKa3aTeJIbHBIC
pacCcyXIeHus, CTPOUTh JIOTUYECKHE YMO3AKJIIOUCHHMS, JOKa3blBaThb HCTHUHHBIC
YTBEPKICHUS U CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKICHUS
«OT TPOTHUBHOIO», OTJIWYATh CBOMCTBAa OT MNPU3HAKOB, (OPMYIUPOBATH OOpATHbBIC
YTBEPKICHMUS.

BTOpoil 1IECHHOCTBIO HM3YYEHHUSI TEOMETPUU SIBISIETCS HCIIOJIb30BaHUE €€ Kak
UHCTPYMEHTAa NpPU PEUICHWH KaK MaTEeMaTHUYeCKUX, TaK MU NPAKTHUYECKUX 3ajady,
BCTPEYAIOMINXCS B peajgbHOM >ku3HU. OOyHaronuiicss JOJMKEH HAYYUTHCS ONpPEIETUTh
T€OMETPUYECKYI0 (PUTYypy, OMUCATh CIOBAMH JAaHHBIA YEPTEK WM PUCYHOK, HaWTH
IUIOMIAAb 3€MEIBHOTO YYacTKa, pacCUyUTaTh HEOOXOJUMYIO JJIMHY OINTOBOJIOKOHHOTO
Kabenst uiM Tpebyemble pa3Mepbl Tapaxka il aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTENIbHAS JIMHUS B U3yYeHUM reoMeTpuu. llpu pemeHun 3agad
MPAKTUYECKOTO XapakTepa OOYYaIOMIMICA YUYUTCS CTPOUTH MAaTEMaTUUYECKUE MOJCIH
peabHbIX )KU3HEHHBIX CUTYallUi, MPOBOJIUTH BBIUMCICHUS U OLICHUBATh aJICKBATHOCTh
MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TOMUEPKUBATH CBS3M TEOMETPUM C JPYTUMH Y4COHBIMU
peIMeTaMHi, MOTUBHPOBATH HCIOJIB30BATh OINPEACICHUS T€OMETPUYECKUX (GUryp u
MOHATHH, TEMOHCTPUPOBATH MPUMEHEHHUE TOJYYCHHBIX YMEHUN B (U3HKE M TEXHUKE.
Ot cBsizu HaumOosiee sIpKOo BUAHBI B Temax «Bekrtope», «TpuroHomerpuyeckue
COOTHOIICHHS», «MeTon koopauHat» u « Teopema [Tudaropay.

VYuebnsiii kypc «l'eoMeTpusi» BKIIOYAET CICAYIONINE OCHOBHBIC pa3Jieibl
cojaepxkanus: «I'eomerpudeckre PUTypsl U UX CBOUCTBAY, «/I3MepeHne reoMeTpudecKux
BEIIMYMHY», «JlekapToBbl KOOpAMHATHI Ha TUIOCKOCTH», «Bektopel», «JIBuxkeHus
mI0cKocThY, «IIpeoGpazoBanust mogo0Us».

OOmiee 4YMCIIO 4YacoB, PEKOMEHAOBAHHBIX JUIS H3YyYEeHHS Y4eOHOTO Kypca
«I"eomerpusi», — 204 yaca: B 7 kimacce — 68 yacos (2 yaca B Hezeno), B 8 kimacce — 68

yacoB (2 Jaca B HeZiento), B 9 kinacce — 68 yacoB (2 4aca B HEZEINIO).
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COJEPKAHUE OBYYEHUA
7 KIIACC

HavaneHble nossTHst reoMeTpun. Touka, psiMasi, OTpe30K, Jyd. Yroi. Buasl yrios.
Beprukanbable U cMexHbIE yribl. buccekrpuca yria. JlomMaHas, MHOIOYIrOJIBHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

CumMmetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuu. Ipumeps
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE IIOCTPOEHHUSI C IIOMOIIBIO IUPKYJIA U JTUHEHKH. TpeyroyibHUK. BeicoTa,
MeanaHa, OMCCEKTpHCca, UX CBOMCTBA.

PaBHOOEApEeHHBIN 1 PaBHOCTOPOHHUI TPEyroJbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M MpU3HAKU PaBHOOEIPEHHOr0 TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa U NMPU3HAKK MAPAJUIENBHBIX NpAMBIX. CymMMa YIJIOB TpPEyroOJbHUKA.
Bremnue yrisl TpeyrojabHuKa.

[IpsMoOyrosibHbI ~ TpeyroiapHUK.  CBOWMCTBO  MEIMaHbl  MPAMOYTOJIBHOTO
TPEYrojabHUKA, MPOBEAEHHOM K TUNoOTeHy3e. [Ipu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 OOJIBLIEM yTJI€ U OOJIbILIEN CTOPOHE TPEYToIbHUKA. [leprienauKyisp
Y HaKJIOHHasl.

['eomeTpuueckoe MecTo ToYeK. buccekTpuca yria u cepeIMHHBIN MEPIICHIUKYIISIP
K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUEK.

OKpyKHOCTb M KpYT, XOp/la U THAMETP, UX CBOMCTBA. B3aMMHOE pacmnoioxkeHne
OKpykHOCTH M TmpsMou. KacarenpHas M cekymas K OKpYXHOCTH. OKpYKHOCTB,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronpHuku. [lapauienorpaMm, ero nNpu3Haku U CBOKWCTBA. YacTHbIE
cllydau napajijieiorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpanenus, e€ CBOMCTBA U Mpu3HaKu. [IpaMoyroiabHas Tpaneuus.

Meton ynBoenus meauansbl. LlenTpanbHas cummerpus. Teopema Daneca u TeopeMa
O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue IMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyroyibHHKA.

[logobue TpeyrodbHUKOB, Kod(pdunueHnt mogodus. Ilpusznaku mogoOus
TpeyroJibHUKOB. [IpuMeHenne noao0us npu peleHuy MPakTUYECKUX 3a/1ay.

CpoiicTBa 1iomane reoMeTpudeckux ¢uryp. Dopmynsl IS TUIOIIAIA
TPEeyrojbHHKa, MapajenorpaMmma, pomoda u Tpaneuuud. OTHOUIEHHE IUIoMaaen
mOoJ00HBIX (UTYP.

Brluncnenne 1miomane TPEyroabHUKOB W MHOTOYTOJIBHMKOB HA KIIETYATOU
Oymare.
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Teopema IIudaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TAHI€HC OCTPOro yria NPsMOYTOJbHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHroHOMETpUYecKne (BYHKIIUU YTIIOBB
30°, 45° u 60°.

BrnucaHHble M LIEHTPAJIBHBIE YTJIbI, YTOJ MEXAY KacaTeNbHOM U XOpAOMl. YTIbl
MEXAY XOpJIaMU U CEKyIIMMU. BriricaHHbBIE M ONIMCAaHHBIE YETHIPEXYTOJbHUKHU. B3anmuoe
pacrnoioxkeHue JByX OKpyxkHocTei. Kacanuwe okpyxknocred. OOimiue KacaTelbHbIE K
JIIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1€CTBO. DOPMYJIbI IPUBEACHHUS.

Pemenue tpeyronbHUKOB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [lo1o0me COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IMPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUHM OTPE3KOB
CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, anmHa (MOMyJsb) BEKTOpa, COHANPABICHHbIE BEKTOPHI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpalllU
HaJ BEKTOpaMH. PasnokeHWe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
Koopnunater Bektopa. CkajsipHOE€ NPOU3BEAEHUE BEKTOPOB, MPUMEHEHUE s
HaXOXKJE€HUs JUIMH U YTJIOB.

JlekapTOBBl KOOpAWMHATHI HA IUIOCKOCTHA. YPABHEHUS MNPSAMOU M OKPYKHOCTHB
KOOpPJIMHATaX, IEPECEUYCHHE OKPYXKHOCTEM MW MpsAMbIX. METOJ KOOpAMHAT M €ro
MIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTHU. [ pagycHas 1 paaguanHas Mepa
yIJIa, BBIYMCIICHHUE UTMH OyT OKpyKXHOCTEH. [Inomanp kpyra, cekTopa, CErMeHTa.

JIBUKeHMsI IUIOCKOCTH W BHYTPEHHHE CHMMETpUU (uryp (s1eMeHTapHbIe
npencrasiienns). [lapamensublii nepenoc. [ToBopor.

NPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pE3yJabTAaThl OCBOSHHS MPOTPaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce:

Pacno3HnaBaTh H3y4e€HHBIE T€OMETPUUECKHE (PUTYpHI, ONMPEACNISITh WX B3aUMHOE
pacmoyio)keHue, Hu300pakaTh TEOMETpUYECKUe (UTYPBI, BBINOJHATH  YEPTEKHU
[0 YCIOBUIO 3a7auu. M3mepATs JUHEWHBIE W YIJIOBBIC BEJIWYMHBI. Pemarh 3amauu Ha
BBIUMCJICHUE JIJIMH OTPE3KOB Y BEJIUYMH YIJIOB.

Jenate TpyOyI0 OLICHKY JIMHEHMHBIX W YIJIOBBIX BEJIWYHUH MPEAMETOB B PEabHOM
KU3HH, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Paznmuate pasmepbl 3THX O0OBEKTOB
10 MOPSAAKY BEJIMYMHBI.
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CTpouTsb 4epTEkKHU K FEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJBbHUKOB MPU PELICHUH 3a4a4.

[IpoBOIUTE JIOTMYECKHE PACCYKIACHUS C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd  NpPHU3HAKAMU  PABEHCTBA  NPSIMOYTOJIBHBIX  TPEYIOJIBHUKOB,
CBOWMCTBOM MEIUAaHbI, NMPOBEAEHHOW K TMIIOTEHY3€ IMPAMOYIOJIBHOTO TPEYrOJIbHUKA,
B PELLIEHUH I'€OMETPUYECKUX 3a1a4.

Omnpenenars napauleIbHOCTh MPSAMBIX C IOMOIUBIO YIJIOB, KOTOpBIE 00pasyeT
¢ HAMH cekymas. OnpenernsiaTs NapauleIbHOCTh IPSMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

Pematsn 3aJa4M Ha KJI€TYaTOn 6YMaF€.
HpOBOI[I/ITB BBIYMCJICHHUA W HAXOAUTH YHCJIIOBBIC U 6yKBCHHBIC SHAYCHUS YTIIOB

B F'€OMETPUUYECKUX 3aJayax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  yIJIOB, OOpa3OBaHHBIX TMIPU MEPECEUEHUU ABYX
MapaJuIeIbHBIX MIPSAMBIX CEKYIIEH. PemaTh MpakTUYeCKre 3a/1a4i Ha HAXO0KICHUE YIJI0B.

Bnagerp TmNOHSATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMEThb ONPEAEIATH

OMCCEKTPUCY yTiia U CepeANHHBIN NEPICHANKYIIAP K OTPE3KY KaK T€OMETPUIECKHE MECTa
TOYCK.

DopMyJIMPOBATH OINPEACICHUSI OKPY>KHOCTM W Kpyra, XOpAbl W JHaMeTpa
OKPYHOCTH, TOJb30BAThCA WX CBONCTBAMH. YMETh NPUMEHSTh 3TH CBOWCTBA IpHU
pellIeHny 3aaa4.

Brnaaets noHATHEM OMMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€ mentp. [lomp3oBaTbest GakTamMud O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYrojbHUKA
MEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC IEPIICHANKYJIISPBI K CTOPOHAM
TPEYTOJbHUKA MEPECEKAIOTCSA B OJHOU TOUYKE.

Brnanerp TNOHATMEM KacaTeIbHOM K OKPYKHOCTH, IIOJIb30BATBCS TEOPEMOMO
MEPIEHINKYJISIPHOCTH KacaTeJIbHOW U pajinyca, MIPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tosb30BaThCS MPOCTEHUIIMMHA TE€OMETPUUYECKUMH HEPABEHCTBAMM, MOHUMAaTh HX
IIPAKTUYECKUU CMBICI.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUECKHE MOCTPOCHHUS C IOMOILIBI IUPKYJS U
JIMHEHKHU.

[IpenMeTHbIC pe3yibTaThl OCBOCHUS MPOTPaAMMBI y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3zHaBaTh OCHOBHBIE BUbI YETBIPEXYTOJILHUKOB, X JIEMEHTHI, IMOJIb30BATHCA
UX CBOMCTBAMU IPU PEIICHUU FT€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU TIEpECeUeHUs MeAraH TPEeyroJibHUKA (LIEHTpa Macc)
B PEILIECHUH 33]1a4.

Branets NOHATHEM CpENHEN JIMHUM TPEYTOJIbHUKA U TPaneUuy, IPUMEHATh UX
CBOMCTBA MPH PELICHUU reomeTprudeckux 3anad. [lons3oBarecs Teopemon Daneca
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U TEOpPEMOM O MPOMOPIUOHAIBHBIX OTPE3KaxX, MPUMEHATb UX Uil PElICHUsS
MPaKTUYECKUX 3a]1a4.

[IpumMeHsATh NpU3HAKU TOMO0OUS TPEYTOJBHHUKOB B PEIICHHMH T'€OMETPUUYECKUX
3a1ad4.

[Tone3oBatbess  Teopemoit  Iludaropa s pemieHus TeOMETPHUUECKHX U
npakTudeckux 3agady. CTpOUTh MaTEMaTUYECKYyI0 MOJENb B NMPAKTHUECKUX 3ajayax,
CaMOCTOSITENIbHO JIeNIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHUE JITTUHBI.

BnaneTs NOHATUSAMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yriia MPsIMOYTOJIbHOTO
TpeyroyibHUKa. [10J1530BaThCs STUMH MOHATUSIMU JIJIs1 PEIICHUS MPAKTUYECKHUX 3a/1ay.

Boruuciats  (pa3nuyHbIMA - CIIOCOOAMH) IUIONIA/lb TPEYroJIbHUKA M ILJIOIIAIU
MHOTOYTOJIbHBIX (pUryp (MOJB3YysCh, IJI€ HEOOXOIUMO, KAIbKYISATOpOoM). [IpuMeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

BnaneTs MOHATHAMM BIHCAHHOIO M LEHTPAIBHOIO yria, UCHOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX YIJIaxX, yIiiaxX MEXJy XOpAaMH (CEKYIIUMH) U YIJIe MEX1y KacaTelbHOU U
XOpAOH MPU PEIICHUU T€OMETPUUECKUX 3a]aY.

Brnanets mMoOHATHEM ONMMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSIThH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsTh NOTyYeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTEMAaTUYECKUE MOJEIH
JUISL  3aJa4  pEATbHOM JKM3HM M NIPOBOJUTH COOTBETCTBYIOIIME  BBIYHMCIICHHUS
C TPUMEHEHHEM TIOJA00US | TPUTOHOMETpUM (TOJB3YACh, TNE€ HEOOXO0IUMO,
KAJIbKYJISITOPOM).

[IpenmeTHBIC pE3yabTAaThl OCBOSHHUS MPOTPaMMBbI y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUUYECKUE (YHKIIMU OCTPBIX YTJIOB, HAXOAUTH C UX MOMOIIBIO
pa3IUYHBIC AJIEMEHTBHI TMPSAMOYTOJBHOTO TPEYTOJIbHHUKA («PErIeHUE MPSIMOYTOIBHBIX
TPEYroJbHUKOBY). Haxomuth (C TOMOIIBIO KaJIbKYNIATOpa) IJIMHBI W YIIBL IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThcs (popMynaMu TMPUBENCHUS W OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUII  HAXOXICHUS COOTHOIICHHUM MEXKIYy TPUTOHOMETPHUYECKHMHM
BEJIMYNHAMMU.

Hcronp30BaTh TEOpPEMBI CHHYCOB W KOCHHYCOB JUISI HAXOXICHHS Pa3THYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJILHUKOBY), TPUMEHSITh UX TIPH PEIICHUU
TCOMETPUYCCKUX 3aJ1ad.

Brnanets moHsTHAMH TpeoOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX SJIEMEHTOB
nmogo0HbIX ¢uryp. [lonp3oBaThes CBONCTBAMU TOIOOMS MPOU3BOIBHBIX (UTYDP, YMETh
BBIYHCIIATH JJIMHBI K HAXOUTH YTIIBI Y MTOJ00HBIX (huryp. [IpuMeHsITh CBOMCTBA ITOA00MS
B TMPaKTHYECKUX 3aJadax. YMETh NPHUBOAUTH NPHUMEPHl TOMO0OHBIX (UTYPB
OKpY>KaroIlieM MHUpeE.

[Tomb30BaThCs TeOpeMamMu O TPOM3BEICHUH OTPE3KOB XOpI, O MPOU3BEACHHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.
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ITonp30BaThCs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUN U (PU3NYECKUI CMBICI,
OPUMEHATh HMX B PEIIEHUM TEeOMETPUYECKUX M (¢u3nueckux 3anad. IlpumeHars
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB JIJIsl HAXOKICHUS JITMH U YTJIOB.

[Tonb30BaThCA METOJIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH
reOMETPUUYECKUX U MTPAKTUUYECKUX 3ajau.

Bnanetrs NOHATHAMU IPAaBUIBHOTO MHOTOYT'OJIBHUKA, IJIMHBI OKPY>KHOCTH, JUIMHBI
YT OKPY>KHOCTU M PaJMaHHON MEphl YIJIa, YMETh BBIYMCIATH ILIOIIAb KPyra U €ro
yacteil. [[puMeHsITh MoJyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MM HEHTPbI) CUMMETpUN (GUTYD, TPUMEHSTh JBUKEHUS IIJIOCKOCTH
B IIPOCTEHMILINX CITydasix.

[IpuMeHsTh NOMy4YeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTEMAaTUYECKHE MOJIEIH
JUISL  3alad  PEAJIbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C TMPUMEHEHHWEM TOJO0OMS W TPUTOHOMETPUYECKUMX (YyHKIMI (MOJB3YyACh, Tlie
HEO0OXO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
HanmvenoBanue paszgena  |[KomugecTso OcHoBHOE OcHOBHBIE BUIBI IEATEIBHOCTH O0YYaIOIINXCS
(Temnl) Kypca 4acoB COJZIEpXKaHNE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuieckue Gpurypsl u reOMETPUIECKUE Pacno3naBath H3ydeHHbIE T€OMETPUUECKUE (PUTYPBI,
uX cBOMcTBa. M3Mepenue OOBEKTBHI. ONpeAesiTh X B3AMMHOE PaCIIOIOKEHUE, BHINOJIHATH
T€OMETPUYECKUX BEIUUYHH MHOroyroJyIbHUK, 4epTEXK MO YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH POCTENIINE NOCTPOCHHUS C TOMOILBIO IUPKYJIS
CwmexHble U Y TMHEUKH.
BEPTUKAJILHBIEC YTJIbI. M3mepsATh TMHENHBIE U YTIIOBBIE BEJIMYNHBI TEOMETPUUYECKUX
PaGota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUILINMU OnpenensiTh «Ha ria3» pa3Mepbl peagbHbIX O0BEKTOB,
yepTeKamHu. NPOBOAUTH IpyOyIO OLIEHKY UX Pa3MEPOB.
W3mepenue nuHerHbIX | PemaTh 33124 Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMUUH
Y YTJIOBBIX BEJIUYVH, YTJIOB.
BBEIYHUCIICHHUE OTPE3KOB | Pemarsb 3aa4M Ha B3aMMHOE PaCIIOJIOKEHHE
Y yTJIOB reOMETPUYECKUX (Uryp.
IIpoBoauTh Kiaccu(PpUKALNIO YTIIOB, BLIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOMMbIE JOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTUS TEOMETPUU
TpeyronbHUKN 22 [TonsiTHE O paBHBIX Pacno3HaBaTh napsl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX

TPCYIOJIbHUKAX U

yepTexax (C ykazaHHEeM IIPU3HAKOB).

74




MIEPBUYHBIC
MIPEICTaBICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBEeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO MEeIMaHbI
MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOoGenpeHHbIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku v CBOKCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B T€OMETPUHU.
IIpssMOyTONIBHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BbiBoauTh ciieCTBUS (PAaBEHCTB COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyIMPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHANKYIISIpa
OTpE3Ka; EpUMETpa TPEYroIbHUKA.

®opmMyIMpPOBaTh CBOMCTBA U MPU3HAKUA PABHOOEAPEHHOTO
TPEYTrOJIbHUKA.

CTpouTh UepTEKH, peliaTh 321241 C IOMOIIbIO
HAaXOXKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsATH pU3HAKK PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBaTh IUPPOBBIE peCYPCHI AJIsl HCCAe10BAHMSA
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS C UCTOPHUEH PA3BUTHS TE€OMETPHUU
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[TapannenbHbie MPSMBIE,
CyMMa YTJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
MPSIMBIE, X CBOMCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
0o0pa3oBaHHbIC

IIPU MEpEeCeYEHU N
napajuieIbHbIX
MIPSIMBIX CEKYIIEH).
[Ipu3Hax
napajuieIbHOCTH
MPSIMBIX Yepe3
PABEHCTBO PACCTOSHUI
OT TOYEK OJHOMU
MPSIMOU IO BTOPOU
MPSIMOU.

Cymma yrios
TPEYroJbHHUKA.
Buemnue yrisl
TPEYroJabHUKA

D®opMyIMPOBATH MOHATHE [TAPATUICTBHBIX MPSMBIX,
HAXOAMTh NPAKTUYECKUE ITPUMEPHI.

M3yuaTh cBoOWCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJulebHBIX NpsMBIX cekyuieil. IlpoBoauts
A0KA3aTeJIbCTBA NAPAJIIEIBHOCTH IBYX MPSMBIX C IOMOILBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH 3TUX MPAMBIX
TPEThEN MIPAMOM.

BbeIyucasiTb CyMMY YIVIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTs uncnoBsie 1 OyKBEHHBIE 3HAUEHUS YIIJIOB

B F€OMETPHUUYECKHUX 33/1a9aX C UCIIOJIb30BAHUEM TEOPEM

O CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHUSA T€OMETPUU

OKpy>KHOCTb U KPYT.
['eomeTpuueckue
IIOCTPOEHUS

14

OKpyXHOCTb, XOpJ1a U
JIMaMETP UX CBOMCTBA.
Kacarenpnast

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIIMCAHHAS B YTOJL

D®opMyJIMPOBATH ONpPeAe/IeHUs. OKPY>KHOCTH, XOPbL,
JIMaMEeTPa U KacaTelIbHOU K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBathb, B TOM YKCIIE HCHOJIb3YH UM pPOBHIE
pecypcehl: OKPYKHOCTb, BHMCAHHYIO B yTOJI; HEHTP
OKPY’KHOCTH, BIINCAHHOU B YI'OJI; PABEHCTBO OTPE3KOB
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[Tonsatue o I'MT,
MPUMEHEHHUE

B 3a7]a4ax.
buccekrpuca n
CEepPEANHHBIN
MEPHEHIUKYIISIP
KAaK TEOMETPUYECKHE
MecCTa TOYEK.
OKpyKHOCTB,
ONMCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy»XHOCTB,
BIMCAHHAs

B TPEYTOJIbHUK.
[Ipocreiimme
3a/1auu

Ha IIOCTPOEHUE

KACATEJIbHBIX.
HUcnoab3oBatb MeTox I’ MT mis nokasarenbcTBa TEOpeEM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEPEIMHHBIX NEPIICHINKYJIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbo I'MT.

OBiazeBaTh NOHATHSIMH BIIMCAHHOM U ONMCaHHOMN
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI TUX
OKPY>KHOCTEM.

Pemiats OCHOBHBIE 3a1a4M HA MIOCTPOCHHE: YTIJIa, PABHOIO
JAHHOMY; CEPEIUHHOIO MEPIICHIUKYJISIPA JaHHOIO OTPE3Ka;
MPSAMOU, MTPOXOJALIEH YEPE3 TaHHYIO TOUKY U
NEPIIEHAUKYIISIPHONW JAHHOM MPSIMOM; OMCCEKTPUCHI JAHHOTO
yIJIa; TPEYrOJIbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBCS C UCTOPHUEH PA3BUTHS TE€OMETPHUU

[ToBTOpEeHME, 0000IIICHNE 4 IToBTOpEHUE U PemaThb 3a1a4u Ha MOBTOPEHUE, UILUTIOCTPUPYIOIIHE CBSI3U
3HaHUH 0000IIECHNE OCHOBHBIX | MEXIY Pa3IUIHBIMU YacTAMHU Kypca
MHOHSITUN U METOJOB
Kypca 7 Kknacca
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOT'PAMME
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8 KJIACC

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

O MPOTIOPITMOHATBHBIX
OTpe3Kax.

Cpenusis muHus
TPEYTOJIbHHKA.

HanmenoBanue paznena | Komuectso OcHoBHOE OcHOBHBIE BUJIbI IEATEIBHOCTH 00YUaIOIIUXCS
(TemnI) Kypca 4acoB CoJIepyKaHUe

YeTbIpEXYTroJIbHUKU 12 [Tapamrenorpamm, ero | M300pamxars M HAXOAMTH HA YEPTEKAX
MPU3HAKYU U CBOMCTBA. | UYETHIPEXYTOJBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyau @®opMyJTHPOBATH ONPeIeICHU: apajlyieIorpaMma,
napauieJorpaMMOB pSIMOYTOJIbHUKA, poM0Oa, KBajparTa, Tparneluu, paBHOOOKOM
(MPSAMOYTOJILHUK, Tpareuny, NpIMOyTroJIbHOW Tpareiuu.
poMO, KBajipar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
IIPU3HAKY U CBOWCTBA. | MPU3HAKU U CBOMCTBA: NapajuiesiorpamMmma,
Tpanenus. pSIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpaneuu, paBHOOOKOH
PaBHoOOKas u Tparneuuu, NpssMOyTroJbHON TpaneLyu.
PSIMOYTOJIbHAS IIpuMeHATL MeTO YJIBOCHUS MEMaHbI TPEYroJIbHUKA.
Tpaneuuu. Hcnoab3oBath UGPOBBIE PECYPCHI ISl UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB M3y4aeMbIX (HUryp.
METUAHBI. 3HAKOMHUTBHCS ¢ HCTOPHUEN pa3BUTHS TEOMETPUH
LlenTpabHas
CUMMETpPUS

Teopema Paneca u Teopema 15 Teopema ®aneca u IIpoBOoAMTH MOCTPOEHUS C TOMOIIBIO IUPKYJIS U JIMHEUKH

0 IPONOPIUOHATBHBIX Teopema C UCIOJIb30BaHuE TeopeMbl Daseca U TEOPEMBbI

0 IIPONIOPLMOHAIIBHBIX OTPE3KaAX, CTPOUTH YETBEPTHIN
IPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTOJIbHUKA [IEPECEKAIOTCS B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, €€ cpeaHss
JIMHUSL.
[IponopiroHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
ITomoOHEIE
TPEYTOJIbHUKU. Tpu
MpU3HAKa M0JI00MS

CBSI3b C IICHTPOM Macc, HAXOAMTh OTHOIIIEHHE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU UX MepeceueHusl.

Haxoauthb 10J00HbIE TPEYTOJFHIUKU Ha TOTOBBIX YePTEkKaX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
PemaTs 3a1a4u Ha TOJOOHBIE TPEYTOJILHUKHU C TIOMOIIBIO
CaMOCTOSITENIbHOTO TTOCTPOCHUS YEPTEKEH U HAXOKICHUS
0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh A0KA3aTEJBCTBA C UCIIOIB30BAHUEM
IPU3HAKOB MMOA00US.

TPEYTOJIbHUKOB. Jloka3pIBaTh TpU IPU3HAKA [10100UsI TPEYTOJILHUKOB.
[Ipumenenue IIpuMeHATH NOTyYEHHBIE 3HAHUS IPU PEILICHUN
noao0us F€OMETPUYECKUX U MPAKTUUYECKUX 3a7a4.
IpU pelIeHUn 3HAKOMUTBCS ¢ MCTOPHEH Pa3BUTUS TEOMETPUUI
MPAKTUYECKHX 3a/1a4
[Tmomane. Haxoxnenue 14 CaolicTBa momaien OgBJaeBaTh NEPBUYHBIMH NPEACTABJIEHUSIMH 00 00111CH
IJIOIIAAEH TPEYTOJIbHUKOB reOMETPUYECKHUX TEOPUH IIJI0IIAau (Mepbl), POPMYJIUPOBATH CBOKCTBA
¥ MHOTOYTOJIBHBIX (pUryp. dburyp. IJIOIIA/IU, BBISICHSITh UX HArJISIAHBINA CMBICII.
[Tnomanu nogoOGHBIX uUryp Dopmybl BbIBoaMTH (pOpMYJIBI IJIOMIAIM MTApAIIEIOrpaMMa,
JUTSL TUTOIIA U TPEYTOJIbHUKA, TPAleUU U3 POPMYJIIbI TUTOIIAIN
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napasuieJorpaMma, BoiBoAUTH (OPMYITHI TUIOMIAIHN BBITYKIOTO
TpAarneLuy. YEeTHIPEXYTOJIbHUKA Yepe3 AUArOHaIN U YTOJl MEXKy HUMH.
Brrancnenne HaxoauTs mionianu uryp, n300paxEHHBIX HA KIETYaTON

IUIOIAJICH CIIOKHBIX
buryp.

Oymare, HCIOJIb30BaTh pazOueHne GUrypsl Ha 4acTu U
JOCTpanBaHUeE.
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[Tnomanu guryp

Ha KJIETYaTOM Oymare.
[Tnomanu moo0HBIX
buryp.

3agaun

C IPaKTUIECKUM
COJICPIKaHUEM.
Pemmenue 3amau

C TIOMOIIIBIO METO/1a
BCIIOMOTaTEIbHOM
TIOTIAIH

Pa3ouparh npuMepsbl UCIIOJIL30BaHUS BCIIOMOTATEIBHOMN
TUTOMIAM JIJISl PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTsp 11o1maau nof00HbIX GUTYP.

BbI4ucasTh IIonaay pa3IndHbIX MHOTOYTOJIBHBIX QUTYD.
PemaTh 3a1a4M Ha WIONIAAb C TPAKTUYECKUM

coJiep KaHueM

Teopema [ludaropa u
Havaja TPUTOHOMETPUHN

10

Teopema [Tudaropa, u
€€ NNpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTO
yria IpsSMOYTOJIbHOTO
TPEYrOJIbHHKA,
TPUTOHOMETPUUECKHE
COOTHOIICHUS

B IIPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOJIECTBO

Joxka3zpiBaTh TeopeMy [Iudaropa, ncnonb3zoBarth eé

B IPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJIHPOBATH OIPEAETIECHUS TPUTOHOMETPUYECKUX
(yHKUHUNA OCTPOTO yriia, MPOBEPITh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOILIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOILIEHUS MEKIY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX € yryiamu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GopMyJibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKIECHUS
COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKUMHU (QYHKIIMSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH OJTyYEHHbIE 3HAHUS U YMEHUS [IPU PEILLICHUU
IPaKTUYECKUX 3a]1a4.

3HAKOMMTBCS ¢ HCTOPHEN PAa3BUTHS T€OMETPUU
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VYTabl B OKPY’KHOCTH.
Bnucanusbie n onucaHHbIe
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpyx)HOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnoucannsie n
LCHTPAJIbHBIC YTJIHI,
YTOJI MEXITY
KacaTeJIbHON 1
XOPHOM.

VY1ubl MEXIY
XOpJAaMu U
CEKYILIAMH.
Broucannsie n
OIMCAHHbBIC
YEThIPEXYTOJIbHUKH,
WX TIPU3HAKU U
CBOMCTBA.
[Ipumenenne 3Tux
CBOMCTB

MIPY PELICHUU
FEOMETPUYECKHUX
3aj1a4.

Bzanmnoe
pPAacoJIOKEHUE IBYX
OKPY>KHOCTEH, 0011T1e
KacaTellbHbIC.
Kacanue
OKPY>KHOCTEN

®opMyJIHPOBATH OCHOBHBIE ONIPEIEIICHHUS], CBS3aHHbBIE

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, HEHTPAJIbHBIA yro).
HaxoauTp BIMCaHHBIE YTJIbl, ONMUPAIOLIUECS HA OJHY IYTY,
BBIYHCJATH YIJIbI C TIOMOLIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
peCypcoB, BIMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U PU3HAKY IIPU PELICHUU
3a1a4
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[ToBTOpEHUE, 0000IIEHNE
3HAHUMN

[loBTOpEHME
OCHOBHBIX MTOHSATUH U
METOJI0B KypcoB 7 1 8
KJ1aCCOB, 0000IIIeHE
3HaHUU

Pemarnb 3alavi Ha ITIOBTOPCHUC, NJUIFOCTPUPYIOITHUEC CBA3H
MCKAY pa3IMYHbBIMHA YaCTAMHA KypCa

OBLIEE KOJIMYECTBO
YACOBIIO ITPOIT'PAMME

68

82




9 KVIACC

HanmenoBanue paznena | KomnuecTtso OcHoBHOE OcHOBHBIE BUIBI ACATEIBHOCTH 00YYaOIIUXCS
(TemnI) Kypca 4acoB coJiepyKaHue
Tpuronometpusi. TeopeMbl 16 Omnpenenenue D®opMyJaMpPoOBaTH ONpeaeJeHUs TPUTOHOMETPUUYECKUX
KOCHUHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKITHI TYIIBIX U MIPSMBIX YTJIOB.
Petienne TpeyrobHUKOB ¢byukimii yriaos ot 0° | BeIBOANTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. dopmybl (c pamnycoM ONMCaHHOU OKPYKHOCTH).
IPUBEICHUS. BeiBoauTh (hopMyJIbl 10151 BBIYMCACHUS IJIOIIAAEH
TeopeMa KOCHHYCOB, € HCIOJIb30BAHMEM TeopeM Tpuronomerpuu (hopmyna
TeopeMa CUHYCOB. TJIOIIA/IA TPEYTOJIbHUKA Yepe3 IBE CTOPOHBI M YTOJI MEKTY
Pemienue HUMH, popMyJia TJIOMIAA YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyrOIbHUKOB. JIMaroHa u ¥ YroJl MEXIy HUMHU).
I[TpakTHyeckoe Pemathb TpeyroJibHUKHU.
TIPUMEHEHUE Pemathb npakTudeckue 3aaum, CBOIAIINECS
JIOKa3aHHBIX TEOPEM K HAXOKJICHUIO Pa3JIMUHbBIX AJIEMEHTOB TPEYTOJIbHUKA
[TpeoGpa3zoBanue nogo0usl. 10 [lonsitue OcBauBaTh NOHATHE NPEOOPA30BAHUS TOI00US.
MeTtpuueckue 0 TPeoOpa3OBaAHUH HccaenoBath OTHOIICHUE JIMHEUHBIX 3JIEMEHTOB (QUTYP
COOTHOUIEHUS noao0usl. pH IpeoOpa3oBaHUM MO00MS.
B OKPYKHOCTH COOTBETCTBEHHbIE HaxoanTs npuMepsl 101001 B OKPY>KAIOIIEH
AIIEMEHTHI TOJJOOHBIX JIeHCTBUTEIILHOCTH.
buryp. BbIBOAMTH METPUYECKHE COOTHOILICHUS MEXK]Ty OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM
O MPOU3BEJICHUU BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJILHUKOB.
OTPE3KOB XOPJ, PemaTh reoMeTpuieckue 3a1a4u 1 3a1a4d U3 peasibHON
TeopeMa YKU3HH C UCTIOIh30BAaHUEM MOJO00HBIX TPEYTOJIHHIKOB
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O IPOU3BEACHUN
OTPE3KOB CEKYIIUX,
TEOpEMaA O KBaIpaTe
KacaTeIbHOM.
[Ipumenenue

B PELICHUU
IFE€OMETPUYECKHUX
3a/1a4y

Bekropsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHO>KEHHUE BEKTOpa
Ha YUCJIO.
DU3NYECKUN U
r€OMETPUUYECKUI
CMBICJI BEKTOPOB.
Pa3znoxxenue Bexkropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
KoopauHatsr
BEKTOpA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETpUUYECKUl (TIepeMelIeHre) 1
¢u3nueckuil (cusia) CMbICIIBI BEKTOPOB.

3HaTh onpeneeHNs CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpPA Ha YUCII0, MCCJIe0BATh
reOMETPUYECKUN U (PU3HUECKHUI CMBICIIBI ATUX OllEepaluil.
Pemiarb reomerpuyeckue 3a1a4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoub30BaTh CKaIsipHOE IIPOU3BEICHNE BEKTOPOB,
BbIBOJAUTH €0 OCHOBHBIE CBOVCTBA.

Boeryucasitb cyMMy, pa3HOCTB U CKaJISIPHOE TPOU3BEICHUE
BEKTOPOB B KOOpPAMHATAX.

IIpuMeHATH CKaISIpHOE IPOU3BEAECHUE I HAXOKIACHUS
JUIMH U yTJI0B
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MIPUMEHEHNE
JUTSI HAXO0 K ICHUS
JUTAH U YTJIOB.
Pemmenue 3agau

C IIOMOIIBIO BEKTOPOB.
[IprumeHeHnEe BEKTOPOB

JUISL peLIEHUs 3a]1a4
bu3uKu

JlexapTOBbI KOOPIMHATHI
Ha IUIOCKOCTH

JlexapToBbI
KOOpPJMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEHHE IPAMON.

YpaBHeHue
OKPYKHOCTH.
Koopaunatsl Touek
MIEPECCUCHUS
OKPY’KHOCTH U
IPSAMOM.

Meton koopauHaT
MIPU PEIICHUU
reOMETPUUECKUX

3aJa4, IPaKTHICCKUX

3a7a4

OcBanBaTh NOHATHE PSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, IE€KAPTOBBIX KOOPJIUHAT TOUYKH.

BoIBOAMTH ypaBHEHUE NPSIMOI U OKPYKHOCTHU. Bbl1easiTh
MOJIHBIM KBaJpaT AJI1 HaXO0XKJIEHUS LIEHTpa U paauyca
OKPY>XHOCTH 10 €€ YPaBHEHUIO.

PemaTe 3agqaum Ha HAX0XKIEHUE TOUYEK NIEPECEUCHHUS
MPSAMBIX U OKPYKHOCTEH C MOMOIIBIO METO/1a KOOPAUHAT.
Hcnoan3oBaTh CBOICTBA YTIIOBOTO KOY(DPHUITMEHTA TPSIMOIA
IIPU PELICHUU 33124, JIJIsl OTPEJECIICHHS PaCIIONOKEHUS
IIPSAMOM.

IIpuMeHATH KOOPIUHATHI IPH PEILICHUU FEOMETPUUECKHUX U
MPAKTUYECKUX 3a/1a4, JUIsl TOCTPOCHUS] MAaTEMATHUYECKUX
MOJIeJIeN pealbHBIX 3a/1a4 («METO KOOPJIUHATY).
Ioab30BaThCS 17151 TOCTPOEHUS U KCCIIEIOBAaHU N
IU(HPOBBIMHU pEeCypCamH.

3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTHUSI TEOMETPUU
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[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
JImuHa OKpYXKHOCTH U
IJIONI[AJb Kpyra.
Beruucnienue mmomasaei

[IpaBunbpHBIE
MHOT'OYTOJIbHUKH.
Yucno n. Jlnuna
OKPY>KHOCTH, IYTH
OKPY>KHOCTH.
Pannannas mepa
yTIa.

[Tmomane kpyra,
CEKTOpa, CECTMEHTA

DopMyJIUPOBATH ONIPEACIICHNUE ITPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX JJIEMECHTBHI.
IHosb30BaThCHA TOHATUEM JUIMHBI OKPYKHOCTH, BBEJIEHHBIM
C IOMOIIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeleJsiTh
YUCIIO T, JJIMHY AyTU U PaJUaHHYI0 MEpY yrIJa.
IIpoBoauTh nepexox OT paguaHHON MEPHI yIiia

K IpalyCHOM 1 HA0OOPOT.

Omnpenensits IIonaab Kpyra.

BoiBoauTh popMmyiinbl (B rpagycHOM U paiiaHHON Mepe)
JUISL JUIMH 1yT, TUIOIIAJEH CEKTOPOB U CETMEHTOB.
Boeruucasars mwiomaan Guryp, BKIFOYAIOIMINX 3JIEMEHThI
OKPYXHOCTH (KpyTa).

Haxoauts riomaay B 3aJja4ax peaibHON JKU3HU

JIBM>KEHUS TNIOCKOCTH

ITonsaTHE O NBM>KEHUH
TUIOCKOCTH.
[TapannensHbII
MEPEHOC, TOBOPOT
[IpumeHenne

MY PELICHUHN 3a7a4

Pa30uparthb npruMepsl, WIUTFOCTPUPYIOIINE TOHATHUS
JIBUKECHHUSL.

D®opMyJIMPOBATh ONPEICICHUS NapAIIIENIBHOTO IIEPEHOCA,
ITIOBOPOTA M OCEBOM CUMMETpPUHU. BBIBOAUTH UX CBOMCTBA,
HAXOAMTH HEMOJABUKHBIE TOUKH.

HaxoanTh EHTPHI 1 OCU CHMMETPUH MPOCTEUINX puryp.
IIpuMeHsaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIICHNH TeOMETPUUSCKHX 3a/1a4 (pa3oupaTrs MpuUMEpHI).
Hcnoab3oBaTh 111 NOCTPOEHUS U UCCIIETOBAHUI

1U(POBBIE PECypChl

[ToBTOpeHue, 0600IIeHNE,
cHCTEeMaTHu3aIs 3HaHU

IToBTOpEHUKE
OCHOBHBIX [TOHATUH U

OnepupoBath NOHATHUAMU: PUTypa, TOUKA, IPsIMast, yroJ,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METOJIOB KypcoB 7—9
KJIacCOB, 000011IEHHE
Y CHCTEMAaTH3aLUS
3HAHUMU.
IIpocrenme
r€OMETPUUYECKHUE
burypsl 1 ux
cBorcTBa. zmepenue
F€OMETPUUYECKUX
BEJINYMH.
TpeyrosbHUKY.
[TapamienbHbIe 1
MEPIEHAUKYIISIPHbBIC
psIMBIE.
OKpy>KHOCTB U KPYT.
I'eomeTpuyeckue
MOCTPOCHHUS. Y TJIbI
B OKPY’KHOCTH.
Bnucannsle u
OTMCaHHbBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPY>KHOCTb.
YeTbIpEXYTOIIbHUKH.
Bniucannbie

TPEYTrOJIbHUKH, MPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OucceKTpuca U BHICOTa TPEYTOJIbHUKA, TTapaIlIeIOrPaMM,
pPOMO, IPSIMOYTOJIBHUK, KBaJIpaT, TPANeuus; OKPY>KHOCTb,
KacaTebHasl; paBEHCTBO U moiobue duryp,
TPEYTOJIbHUKOB; MApaJUIETbHOCTh U NMEPIIEHAUKYIIPHOCTh
MPSIMBIX, YTOJI MEXTy TPSMBIMHU, CAMMETPHUS OTHOCUTEIIBHO
TOYKH U IPSIMOM; JUIMHA, pAaCCTOSIHUE, BEJIMUMHA YTIIIa,
II01Ia/lb, HIEPUMETP.

Hcnoab3oBath GopMyJibl: IEpIMETpa U ILIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOIIAU Kpyra,
00bEMa IPSMOYTOJIBHOTO MapajulesenuIesaa.
OnepupoBaTh NOHATUSIMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOpIMHAT, BEKTOP; MCMOJIb30BaTh 3TU MOHITUS JUIS
MpE/ICTaBICHNS JAHHBIX U PEIICHHs 33]1a4, B TOM YHUCIIE

U3 JPYTUX y4eOHbIX IPEIMETOB.

Pemath 3a1aum Ha MOBTOPEHUE OCHOBHBIX MOHSATHH,
WLTIOCTPAIIHIO CBS3EH MEXKIY Pa3IMuHBIMU YaCTSIMU Kypca.
Bui0upaTs MeToA 115 peLeHUs 3a0a4u.

Pemiath 3a1a4u 13 MOBCEHEBHOM )KU3HU
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Y ONTMCaHHbIC
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Havasna
TPUTOHOMETPHH.
Pemienne o0mx
TPEYTOJIbHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TJIOCKOCTH.
JBwxenus. [logobue.
Cummertpust.
[Tmomans.
Brrancnenune
romanei. [ inomann
NMo00HBIX (UTyYp.
JlekapTOoBBI
KOOpPJIMHATHI HA
MJIOCKOCTH.

Bekrtopsl

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJIEPA/IBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» B 7-9 KNTACCAX

IHHOACHUMTEJIBHASA 3AIIMCKA

B coBpeMeHHOM 1U(POBOM MHUpPE BEPOSTHOCTh M CTATHUCTUKA MPHUOOPETAIOT BCE
OO0JIBIIIYIO0 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUIESCKUX MPUIIOKEHUN, TaK U UX POIIU
B 00pa3oBaHUM, HEOOXOJUMOM KaKJI0My uenoBeKy. Bo3pacTtaeT uncio npodeccuit, npu
OBJIAJICHUH KOTOPHIMH TpeOyeTcs Xopoias 0a30Basi HOArOTOBKA B 00JIACTH BEPOSITHOCTH
Y CTaTUCTUKH, TaKasl MOJATOTOBKA BayKHA IS TIPOIOJDKEHHSI 00pa30BaHUs UM YCICIIHON
po(heCCUOHATEHON Kapbephl.

Kaxxaplil yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUSI Ha OCHOBE UMEIOIIUXCS y HETO
JOaHHBIX. A Ui1 OOOCHOBAHHOTO MPHUHATHSA PELICHUS B YCJIOBHMSIX HENOCTAaTKa WIH
n30bITKa WHGOpMaMK HEOOXOAMMO B TOM 4YHCJIE XOpomio CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUUECKOE MBIIIUICHHUE.

MIMeHHO 103TOMY OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Y OOYyHArOIIUXCS
(PYHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B c€0Sl B KayeCTBE HEOThEMIIEMOM
COCTABJISIIOLIECH YMEHUE BOCHPUHHMMATh M KPUTHUECKH aHAJIU3UPOBATH HMH(OPMAILIHUIO,
MPE/ICTABICHHYIO B Pa3IMYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
peaJIbHbIX NPOLECCOB M 3aBUCUMOCTEW, MPOU3BOAMTH NPOCTEHIINE BEPOSTHOCTHBIE
pPacy€rThl.

3HaKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMU MPUHIMIIAMH CcOOpa, aHaau3a |
OpPEICTaBICHUA JaHHBIX W3 pa3IMuHBIX cdep KU3HU o0llecTBa M TrocyAapcTBa
npuoOm@aer oOydarommxcss K  OOIIECTBEHHbIM HMHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHM pa3BUBA€T HABBIKM OpraHu3aluu nepebopa U mojcuéra yucia
BApHAHTOB, B TOM YHCIIE B MPHUKJIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpUHU
rpadoB co3MaéT MareMmaTHdeckuil (PyHmameHT mis (POpMHUpPOBAHUS KOMIIETCHIIUNB
obnmactu HWHPOPMATUKU U TUDPOBBIX TexHOJOrud. [Ipu M3y4eHUM CTATUCTUKH U
BEPOATHOCTH 00O0TAIIAIOTCSl TMPEICTABICHUs OO0YUYaOIIUXCsI O COBPEMEHHOW KapTHHE
MHUpa ¥ METOJax €ro MccieAoBaHus, (pOpMHUpPYeTCsl MTOHUMAHUE POJIM CTAaTUCTHKU Kak
UCTOYHMKA COIMAIBbHO 3HAYMMOW WHGOpPMAaMKW W  3aKIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHUS.

B cooTBeTcTBUM C MaHHBIMH IEISIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BbIJCIEHBI CIEAYIONINE
coJiepkaTenbHO-MeToanueckue JuHuM: «[IpencraBieHne OaHHBIX M OMHUCaTeNbHAs
CTaTHCTUKA», «BeposTHOCTHY, «DIeMeHTh KOMOMHATOPHUKHN», «BBeaeHne B TEOPHUIO
rpadoBy.

Copnepxxanune nuHun «llpeacTtaBieHre NaHHBIX W ONMUCATENbHAs CTATUCTUKA»
CIIy>KUT OCHOBOH Ui (POPMHUPOBAHUSI HABBIKOB PaOOTHI ¢ MHPOpPMAIUEl: OT YTCHHS U
UHTEpIpeTaluu WHGOpPMallMK, TPEACTaBICHHON B TabiuIax, Ha [aMarpaMMax u
rpadukax, 10 cOopa, MpeACTaBiICHUs U aHAIU3a JaHHBIX C MCIOJIb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CpPEIHUX U paccerBaHus. Paboras ¢ [JaHHbBIMH,
oOydaroniecss y4aTcs CUMTBIBATH W HWHTEPHPETUPOBATH JaHHbIC, BBIABUIATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THITOTE3bI, PAa3MBILUIATH Ha/l (PaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHUMBOCTb, M OIICHUBATh MX BIMSIHUE HA pPacCMaTPUBAEMBbIC
BEJIMYMHBI U MTPOLIECCHI.

NHTyUTHBHOE TIPENCTABICHUE O CIYyYalWHOW W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJCHLIMU CTAaHOBUTCS MOTUBHPYIOIIEH OCHOBOW ISl U3YYECHUS
TEOpUU BEPOSATHOCTEHN. bolbllloe 3HaUeHHE UMEIOT TPAKTUYECKUE 3a/1aHMs], B YACTHOCTHU
OMBITHI C KIIACCHYECKUMU BEPOATHOCTHBIMHU MOJIEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJAUTCS KaK Mepa MPaBAONOA00HUs CIy4aitHOTO COOBITHSI.
[Ipu n3yueHnn yuyeOHOro Kypca o0yvaromuecs 3HaKOMSTCS ¢ IPOCTEUIIUMU METOJaMU
BBIYMCIICHHSI BEPOSATHOCTEH B CIyYalHBIX HKCIIEPUMEHTAaX C PABHOBO3MO>KHBIMU
AJIEMEHTapHBIMU HMCXOJAMH, BEPOATHOCTHBIMU 3aKOHAMU, IO3BOJSIOIIMMH CTaBUTh U
pemath Oosiee ClIOKHbIE 3a/1ayu. B yueOHBI Kypc BXOIAT HayallbHbIE MPEACTABICHHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaroIIMXCsC
MHOXECTBaMU M OCHOBHBIMU OI€pallMsIMU HaJ MHOKECTBAMH, pPaccMaTpUBAIOTCS
OpUMEpPHl NPUMEHEHMS Ul PELICHHs 3aJad, a TaKXKe HCIOIb30BaHUS B JPYTUX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeTax.

B 7-9 xnaccax uzyuaercs yaeOHbIN Kypc «BeposTHOCTh U CTaTUCTUKAY, B KOTOPHIi
BXoAT pasgeinsl: «[IpeacraBieHne NaHHBIX M ONUCATENbHAs CTATHCTHKAY,
«BeposTHOCTBY, «NeMEHTbl KOMOMHATOPUKWY», «BBeneHne B Teoputo rpadosy.

OOmiee 4mMciO 4YacoB, PEKOMEHJOBAHHBIX HJiIsi HM3y4YeHUS Y4eOHOro Kypca
«BepositHocTh M craTucTHKay, — 102 vaca: B 7 kinacce — 34 4aca (1 yac B HeZAelo),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Henenio).

COILEPKAHUE OBYYEHUSA
7 KIIACC

[IpeacraBienurie AJaHHBIX B BUJIE TAOJHUI, AUArpaMm, rpaukoB. 3arnoiaHEHHE
TaOJINI, YTCHUE U TIOCTPOCHUE JHarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpaukoB peanbHBIX MpoleccoB. M3pneuenne mHpopMannu U3 AUarpamMm u
Ta0JINIL, UCTIOIB30BAHUE U UHTEPIPETALIMS JAHHBIX.

OnucarenbHasi CTAaTUCTUKA: cpefaHee apudMeThyeckoe, MeAHaHa, pa3Max,
HauOoJIbIlIee U HAaUMEHbIlIee 3HaUeHUs Habopa YUCIOBBIX JaHHbBIX. [IpuMeps cirydaiinoit
U3MEHUYMBOCTH.

CrnyyaliHbIN SKCIIEPUMEHT (OMBIT) U CllydaitHoe coObiTHE. BeposaTHOCTh 1 YacToTa.
Ponb ManoBeposSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MIPUPOJE U B OOILIECTBE.
MoHneTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepmuHbl. Yncio pédbep U cymmapHasi CTETIeHb
BepivH. [IpencraBnenue o ca3Hoctu rpada. Lenu u mukisl. Ilytu B rpadax. O0xon
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rpacda (sunepoB myTh). IIpeacraBnenue o0 opueHTHpOBaHHOM rpade. Pemenue 3amau
C TIOMOIIEI0 TPadoB.

8 KJIACC

[IpencraBieHne TaHHBIX B BUJIE TAOIUII, AUArpamMm, TpauKoB.

MHOX€CTBO, JIEMEHT MHOKECTBA, OJAMHOKECTBO. Onepanuu Hal MHOXKECTBAMMU:
o0ObeuHEHNE, TepecedeHune, aonoigHeHue. CBOICTBa orepauuil HaJl MHOKECTBaMU:
NIEPEMECTUTENIBHOE, COYETATENbHOE, PACIIPEACIUTENBHOE, BKIIOUEHNA. Vcnoib30BaHue
rpaguueckoro MpEJICTABICHUS MHOXECTB JUIsl OINUCAaHUSI PpEeaJbHBIX IPOILIECCOB U
SABJICHUU, IIPU PEIICHUY 33/1a4.

WN3mepenne paccemBaHus JaHHBIX. Jlucmepcus M CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

OnemeHTapHble COOBITUS ciydaitHoro onbita. CiydaitHble coObITHs. BeposaTHocTu
coObITUH. ONbITBI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITHSMH. CiryyaliHbIN
BbIOOp. CBSA3b MEXKIYy MAJOBEPOATHBIMU M MPAKTUYECKHU JOCTOBEPHBIMH COOBITHUSMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

[epeBo. CBOWCTBAa AEPEBBEB: €IMHCTBEHHOCTh ITYTH, CYLIECTBOBAHUE BHUCSYEH
BEPILUHBI, CBSI3b MEXJAYy YMCIOM BEpUIMH M uuciaoM pédep. IIpaBuno ymHOKeHUS.
Pemenue 3anay ¢ momolsio rpados.

[TpotuBomnomnoxueie coobiTus. Juarpamma Ditnepa. O0beAMHEHUE U TTEpeceUeHUE
coObiTuii. HecoBmecTHbie coObiTus. Dopmyra CIIOKEHUS BEPOSITHOCTEH. Y CIOBHAs
BeposiTHOCTh. [lpaBusio ymHoxkeHusa. HeszaBucumble coObiTus. [lpeacraBnenue
JKCIIEPUMEHTAa B BHJE JepeBa. PemeHune 3agay Ha HaxO0XIACHUE BEPOATHOCTEMN
C TIOMOIIIBIO JIEPEBa CIIyYalHOr0 YKCIEPUMEHTA, JuarpaMm JDiliepa.

9 KJIACC

[IpencraBienre JaHHBIX B BUJE TaOJMIl, AMArpaMm, IpauKoB, WHTEPIpETAIUS
JTaHHBIX. UTeHHEe U TOCTpOEHUE TabIuIl, IuarpamMmm, rpauKoB MO PeaIbHBIM JaHHBIM.

[lepectanoBku u daktopuan. CodeTaHUss U UYHUCIO COYETaHWN. TpeyroabHUK
[Tackans. Pemenue 3a1au ¢ uCrnoiab30BaHUEM KOMOMHATOPUKHU.

['eomerpudeckas BeposTHOCTh. Cily4ailHBI BBHIOOp TOYKM U3 (QUTYpHl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanne. Ycnex u Heyaada. Cepusti ucnbiTaHui 10 neporo ycmexa. Cepus
ucneiTanuii bepaymiu. BepostHocTu coObITHiT B cepun uctibiTanuii bepryiu.

CnydailHag BeJIMYMHA W paclpeleleHue BeposTHOCTe. MaremaTudyeckoe
OXuJaHue U aucrepcus. [IpuMepsl MaTeMaTUUECKOr0 OXKUIAHUS KaK TEOPETUUYECKOTO
CpPEHEr0 3HAYEHMS BEJIMYMHBI. MaTeMaTU4eCKOe O0KUJAHUE U JUCTIEPCUS CIyYalHOMU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymm.

[TonsiTre o 3akoHE OoNBIHX uncen. M3MepeHne BEpOosSTHOCTEH C MTOMOIIBIO 9acTOT.
Ponb u 3HaueHune 3akoHa OOJBIINUX YKCEN B IPUPOJIE U 0OILIECTBE.
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IHPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIle pPE3ydbTATHl OCBOEHUS MPOTPAMMbl Y4EOHOrO Kypca K KOHILY
o0yueHus B 7 Kjacce:

Yurate UHPOpMALMIO, MPEACTABICHHYIO B TaliMIax, Ha JAHarpaMMax,
MIPEACTABIIATH JaHHBIE B BUAE TA0JINLI, CTPOUTH JUArPaMMBbl (CTOIOUKOBBIE (CTOIOYATHIE)
U KPYTOBBIE) [10 MaCCUBaM 3HaUYCHUH.

OnucelBaTh U MHTEPIPETUPOBATH peajbHbIC YHCIOBBIE JaHHbIE, IIPEACTABICHHBIE
B Ta0JIuIIax, Ha AUarpaMmax, rpadukax.

Hcnonb30BaTh Uil ONMCAHUS JAHHBIX CTaTUCTUYECKUE XapAaKTEPUCTUKHU: CPEJIHEE
apudmernyeckoe, MeuaHa, HauoOJbIlIEe U HAMMEHbIIEE 3HAUCHUSI, pa3MaXx.

WmeTs npesncraBieHue o cay4aitHOM H3MEHYUBOCTH Ha IpUMepax 1eH, GU3NYECKUX
BEJIMYMH, AHTPONOMETPUYECKUX [AHHBIX, UMETh MPEACTaBICHUE O CTATUCTHUYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOSHHS MPOTPaMMBbI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce:

W3BnekaTe 1 mpeoOpa3oBbIBaTh HHPOPMALINIO, MTPEACTABICHHYIO B BUJE TAOJIHII,
auarpamm, rpauKoB, MPEICTaBIATh JaHHBIC B BUAC TaOJIUII, TUarpaMm, rpad)uKoB.

OnuceIBaTh TAHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3ATENICH: CPEAHUX 3HAUYECHHI
U Mep paccerBaHus (pa3Max, JUCTIEPCUs U CTaHIAPTHOE OTKJIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YACTOThI COOBITHN, B TOM YHCIIE IO
pe3yibTaTaM U3MEpPeHUH U HAOII0ICHH.

HaxonuTh BEpOSTHOCTH CIIy4ailHbIX COOBITUH B ONBITaX, 3Has BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM YKCJI€ B OMBITAX C PABHOBO3MOXHBIMU JIEMEHTAPHBIMU
COOBITHUSMH.

Hcnonb3oBaTh rpaduyeckue MOJEIN: JEPEeBO CIy4YailHOTO HKCIIEPUMEHTA,
qyarpamMMbl DWiiepa, YuciaoBas mpsmast.

OnepupoBaTh NOHATUSIMUA: MHOKECTBO, ITOJMHOKECTBO, BHIMIOJIHATh ONEpPalid HAJl
MHOXECTBaMU: OOBEIUHEHHE, TepeceYeHue, IOMOJHCHUE, MEPEYUCISATh SJIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBAa MHOYKECTB.

Hcnonb3oBaThk rpaduueckoe npeacTaBIeHne MHOKECTB U CBSI3EH MEXITy HUMU IS
OTIMCaHUSI TTPOLIECCOB U SIBJICHUI, B TOM YHUCJIE MPU PEIICHUH 3aJ1ad U3 JPYTUX YUeOHBIX
MPEIMETOB U KYpPCOB.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

W3BnekaTte u mpeoOpa3oBbIBaTH WH(POPMAIIHIO, TPEICTABICHHYIO B Pa3IUYHBIX
WCTOYHHMKAX B BUJIE TaOIUI, auarpamMm, TpadukoB, MPEACTABIATH JAaHHBIE B BHJIE
Ta0IuIl, AUarpamMm, rpadukoB.
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Pemate 3amaus  OpraHuM3OBaHHBIM  [EpeOOPOM  BApUAHTOB, a  TaK¥kKe
C HCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONKMCATENbHBIE XapAKTEPUCTUKH ISl MACCUBOB YMCJIOBBIX JAHHBIX,
B TOM YHCJIE CPETHHUE 3HAUCHHSI K MEPBI paCCEUBaHUS.

Haxonuth 4acToThl 3HAYEHUW W YaCTOThI COOBITHS, B TOM YHUCJE TMOJIb3YsICh
pe3yJbTaTaMu TPOBEAEHHBIX U3MEPEHUI 1 HAOIIOCHU.

HaxonuTh BEpOSTHOCTH CIy4YalHBIX COOBITUI B U3YUYEHHBIX OIBITAX, B TOM YHCIIE
B OIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMU COOBITHSIMHU, B CEPHUSIX HCIBITAHUMA
110 TIEPBOTO yCIexa, B CEPUAX UCIIbITaHUK bepHyim.

HNmeTh npeacTaBieHUE O CIIy4YalHOW BEIIMYMHE U O PACTIPEAECIEHUHN BEPOSATHOCTEN.

NmeTp mpencraBieHHE O 3aKOHE OOJBIIMX YHCEN KAk O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEI
B IIPUPO/IE U OOIIIECTRE.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
HaumenoBanue paznena |KonmuecTBo OcHOBHOE cofiepKkaHue OcHOBHBIE BUJIBI ACATEIIBHOCTH 00YYaIOIIUXCs
(Temsl) Kypca 4acoB
[IpencraBienne TaHHBIX 7 [IpencraBienne TaHHBIX OcBauBaTh CrOCOOBI NMPEICTABICHUS

B Tabymmiax. [Ipaktuyeckue
BBIYHCIICHUS 110 TAOJTMYIHBIM
JTaHHBIM. V3BNCUeHne U
WHTEPIPETANs TAOTUIHBIX
nanHbiX. [Ipaktuaeckas
pabota «Tabmuip.
['padmueckoe
MpeICTaBICHHE TaHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX )
auarpamM. UreHue u
MOCTPOEHUE AHArpamMM.
[Tpumeps! nemorpaduyaeckux
JMarpamm.

[TpakTudeckas padbora
«JlnarpamMme»

CTATUCTUYECKUX JAHHBIX U YUCIOBBIX MACCHBOB
C MIOMOIIIBIO TAOJUIL ¥ TUarpaMM C UCTIOJIb30BaHUEM
aKTyaJIbHBIX U BaXHBIX JaHHBIX (IeMorpaduueckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILICHHON U
CEJIbCKOXO03SMCTBEHHOM MTPOYKITNH, OOIIECTBEHHBIC
U IPUPOHBIC SIBJICHUSA).

N3yuaTh MeToabI paboThI C TAOTMYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU JTaHHBIX

C TIOMOIIEI0 IU(PPOBBIX PECYPCOB B X0JIE
MPAKTUYECKUX PadOT

OnucarenpHag CTATUCTUKA

YucnoBeie Habopbl. CpeniHee
apudmernyeckoe.
Menaunana yrcioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
[EHTPaJbHON TeHICHIINY (Mepa IICHTPa), B TOM YHCIIC
cpenHee apumMeTHIecKoe, MeIuaHa.
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Y cTOMUNBOCTS METMAHEIL.
[TpakTrueckas pabota
«CpenHue 3HaYEHU».
Haubonbiee 1 HauMeHbIIIEE
3HAYCHMsI YMCIIOBOTO Habopa.
Pazmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TIOMOILBIO
CpenHero apudMeTHueckoro U Meauansl. Pemarn
3a/1a4u.

HM3y4yars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0OJ1€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEEC K HAUMEHBIIIEE
3HAYEHMS YUCIIOBOIO MacCUBa, pa3Max.

PemaTh 3a1a4u Ha BHIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBHUHU C MPUPOJIOM JAHHBIX U
LEJISIMHA MCCIIEN0BaHUs

CnyvaitHast ”3MEHYMBOCTh

CiyyaiiHast UBMEHYMBOCTD
(mpumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.
I'ucrorpammel.
[IpakTnyeckas padora
«Crny4daitHas U3MEHUYUBOCTH

OcBauBaTh NOHATHSA. YACTOTA 3HAUCHUI B MACCUBE
JAHHBIX, TPYIIUPOBKA JIAaHHBIX, THCTOTpaMMa.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NnoAOMPAaTh MOJIXOAANIMN IIar TPyHNIUPOBKH.
OcBauBaTh rpaduyeckue NpeCTaBICHUs Pa3HbIX
BUJIOB CJIy4aHOW U3MEHYMUBOCTH, B TOM YHCJIC

C TIOMOMIBIO ITU(PPOBBIX PECYPCOB, B XOE
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpadoB

['pad, BepimHa, pedpo.
IIpencraBiienue 3agaun

c momoiisto rpada. CTeneHnb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHb BepuH. Lens u

OcBauBaTthb nousTus: rpad, Bepmmuna rpada, pedpo
rpada, cTerneHb (BAJIGHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSATHS. ITYTh B rpade, SUIEPOB MyTh,
00xop rpada, OpMEeHTUPOBAHHBIH rpad.

PemaTh 3a1a4M Ha MOKMCK CyMMBI CTENIEHEH BEpIIUH
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k. [IyTs B rpade.

Hpe,HCTaBJICHI/IG O CBA3HOCTHU

rpada. O6xon rpada
(2iis1IEpOB MyTH).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha TOMCK 00X0/1a rpada, Ha TOUCK Iy Tei

B OPUECHTHPOBAHHBIX Tpadax.

OcBauBaTh crOCcOObI MPECTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TECOMETPHUH, TEOPUH BEPOSTHOCTEH, TPYTHX
IPEIMETOB C TOMOIIBIO TpadoB (KapThl, CXEMBI,
AEKTPUYECKHUE 1IeNH, PYHKIIMOHATbHbBIC
COOTBETCTBHSI) Ha MpUMeEpax

BeposTHOCTB M yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHBIN OIIBIT U
clly4aifHoe coOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Posb
MaJIOBEPOSTHBIX U
MPAKTHYCCKH JJOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oOmecTBe. MoHeTa u
UTpabHAsI KOCTh B TCOPHH
BEPOSATHOCTEM.
[IpakTnueckas padora
«YacroTa BBITIAZICHUS OpJIay

OcBauBaTh NOHATHUS: CIIyYalHBIN ONBIT U
cilydaiiHoe COOBITHE, MAJIOBEPOSITHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3y4aTh 3HaUMMOCTh MAJIOBEPOSITHBIX COOBITHI

B IIPUPO/JIE U O0IIECTBE Ha BaXKHBIX MTPUMeEpax
(aBapuM, HECUACTHBIE CITyYau, 3alUTa IEPCOHATIbHON
uH(opMaiiu, nepenayda JaHHbIX ).

H3y4ars poip KIIACCUYECKUX BEPOATHOCTHBIX
Mojienelt (MOHETa, UTpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hab.aroaaTh U M3y4aTh 4acTOTY COOBITUN B POCTHIX
AKCIIEPUMEHTAaX, B TOM YHKCJIE C MOMONIbIO HUPPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O00011eHue,
CHUCTEMAaTHU3aus 3HAaHUI

[IpencraBneHue TaHHBIX.
OnucarenbHask CTaTUCTUKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IHoBTOPSATH H3y4YEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTp 3a1a4u Ha NpeICTaBICHNUE U ONMCAHUE
JAHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:kaaTh NpUMeEPbI CIIy4aliHbIX COOBITHIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITUM, UX POJIU B IPUPOJIE U KU3ZHU
YeJioBeKa

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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8 KJIACC

7 xJj1acca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue unciaoBoro Hadopa.

Cnydaitnbie cOOBITHS.
BeposTHOCTH M 4aCTOTHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETAa U UTPAJIbHAS KOCTh

HaumenoBanue paznena  |KonuuecTBo OcHoBHOE conepkaHue OCHOBHBIE BUIbI IEATENBHOCTH O0YYarOIINXCsl
(Temsl) Kypca 4acoB
[ToBTOpEHue Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3yUYEHHOE U BBICTPAMBATH CUCTEMY

3HAHUU.

Pemiats 3aqa4m Ha IPEACTABICHUE U ONIMCAHUE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4u Ha IPEACTABICHUE TPYIITUPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
PemaTe 3agaum Ha ONpeACIICHUE YaCTOTHI
CIIy4ailHbIX COOBITUH, 00CYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPaKTUYECKU IOCTOBEPHBIX CIYyYaHHBIX COOBITHI, NX
POJIM B IPUPOJIE U KU3HU YEIIOBEKA

PaccenBanue maHHBIX

OnucarenpHasg CTaTUCTUKA.

Otknonenus. ucniepcust
YUCJIOBOTO Habopa.
CranagapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpaMmsl paccenBaHus

OcBauBaTh MOHATHSA: JUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE, UCTIOJIb30BATh AT XaPaKTEPUCTUKH
JUISL ONIMCAHUS pACCEUBAHUS JAHHBIX.

BoeiaBurath runore3nl 00 OTCYTCTBUH WU HATMYUU
CBSI3M IO AMarpaMMaM pPacCEerBaHUS.

CTpoutsb 1uarpaMMbl pacCeUBaHUS IO UMEIOIITUMCS
JTaHHBIM, B TOM YHCJIE C TOMOLIBI0 KOMIIBIOTEPA
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MmuoxectBa

MHOXeCTBO, TOJMHOKECTBO.
Onepaiuu Haj
MHO>KECTBAMHU:
o0BbeIMHEHNE, IEpeceUeHuE,
JIOTIOJTHEHHE.

CBoiicTBa onepanuii

HaJ] MHO>KECTBAMMU:
NEPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacrpeaenuTenbHOE,
BKJIFOUECHUS.

['pacmueckoe
npezcTaBlICHUE

MHOKECTB

OcBauBaTh NOHATHSA. MHOKECTBO, DJIEMEHT
MHO>KECTBA, II0JJMHOKECTBO.

BbInoJHATH ONlepalMu Ha/l MHOKECTBAMMU:
oObeIMHEHNE, TIEpeceUeHNE, TOTTOTHCHHE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEICIIUTENBHOE, BKIIFOUEHHS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBIeHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 3a]1a4 U3 APYTUX YUeOHbBIX
MPEIMETOB U KypCOB

BepositHOCTSE cityqaitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cryqaitabie cOOBITHS.
brnaronpustcTByromme
AJIIEMEHTapHbBIE COOBITHS.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
DIIEMEHTAPHBIMU COOBITHUSMHU.
CrnyyaitHblif BEIOOD.
[IpakTudeckas pabora
«OnbITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aiiHoe cOOBITHE KaK COBOKYITHOCTD
OJIarONPUATCTBYIOIIUX 2JIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIICHUE BEPOSATHOCTEN
COOBITHH MO BEPOSITHOCTAM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIIBITA.

Pemarb 3a1a4m Ha BBIYMCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOYKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMU, B TOM YUCIIE

C MMOMOIUIBI0 KOMIIBIOTEPA.
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DIIEMEHTAPHBIMHU
COOBITUAMI)

IIpoBoAUTH ¥ M3YYATH ONBITHI

C PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU COOBITUSMHU
(C MCTIOJIBP30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/1e MPaKTUYECKON padOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepena:
€IMHCTBEHHOCTb ITYTH,
CYLIECTBOBAaHUE BUCSYEH
BEPILUHBI, CBSI3b MEXTY
YHCJIOM BEPIIUH U YHCIIOM
peoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad Oe3 1ukIIa,
BHCsIYasi BepIIMHA (JIUCT), BETBb JIEPEBA, MyTh

B JIEPEBE, TUAMETP JEpPEeBa.

N3yuats cBOliCTBA JIepeBa: CylIECTBOBAHNUE BUCAUYEH
BEPILUHBI, €AUHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMMU, CBSI3b ME¥K/Iy YUCIIOM BEPILIHH U YHCIOM
peoep.

Pemarh 321241 Ha IOUCK U NIEPEYUCIICHUE ITYTEN

B JIEpPEBE, OIPEICIICHNE YUCIa BEPUIUH Wi pEOEp

B JiepeBe, 00X0J OMHApHOIO JIepeBa, B TOM YHCIIE

C IPUMEHEHHUEM ITPaBUJIa YMHOKEHUS

Cny4daitHbie COOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Jnarpamma Diinepa.
OObenuHEHNE U TIepeceueHne
coosiTuil. HecoBmecTHbIC
coObiTusA. opmyna
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiiO yMHOXEHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEpOSATHOCTH. HezaBucrumbie

OcBanBaTh NOHATHSA: B3aMHO MMPOTUBOIOJIOKHbIE
COOBITHSI, OTIEpallUU HAJl COOBITUSIMU, OOBEMHEHNE U
nepeceueHue coObITUM, TuarpaMmma ditsiepa (Dinepa—
Benna), coBMeCTHbIE 1 HECOBMECTHBIC COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS
JIBYX COOBITHI ((POPMYJIBI CTIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM YHCII€ TEKCTOBBIC 3a]]a41

Ha OTpe/ielIeHIEe BEPOATHOCTENH OO BEIMHEHUS U
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coOwitTus. [Ipencrasienue
CITy4aifHOT0 SKCTIEPUMEHTA
B BHUJIE JIepeBa

MEePECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsMoii, nuarpamm Ditniepa, GOpMyIIbl CIIOKEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHHS

BGpOHTHOCTeﬁ, YCJI0BHAA BEPOATHOCTb, HC3aBUCUMBIC

COOBITHS IEPEBO CIIYyYalHOTO OIIbITA.

N3yuarh cBolcTBA (ONpe/IesieHNs) HE3aBUCUMBIX
COOBITUH.

PemiaTh 3a1a4u Ha ONpeIeICHUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITUH.

Pematsb 3a1a4u Ha TOUCK BEPOATHOCTEN, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIbITA

O0o0011eHue,
CUCTEeMaTHU3aIus 3HaHUH

[IpencraBieHne qaHHBIX.
OnucarenbHask CTaTUCTUKA.
['padri. BeposiTHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

IToBTOPATH N3y4YEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

Pemiats 3a1a4M Ha NpEICTABICHUE U ONIMCAHUE
JTAHHBIX C IOMOUIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
PemaTp 3apaum c npuMeHeHreM rpagos.

Pemars 3agaum Ha HaX0XK/IECHUE BEPOSATHOCTU
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
0OBbEMHEHUS U TIEpEeCceUEHUs COOBITUIA, B TOM YHCIIE
HE3aBHCHUMBIX, C HCTIOIb30BaHUEM IpapUUeCKux
IIPEACTABICHUN U JIe€peBa CIIy4alHOI'O OIIBITA.
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Pemarts 3a1a4u Ha nepeynciIeHUE KOMOMHALIAIMA
(4nciia mepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHNEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

OBILEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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9 KJIACC

Oneparnuu HaJl COOBITUSIMHU.
He3aBucumocTts cOOBITHIA

HammvenoBanme pazaena |KomudectBo OcHoBHOE cojiep>KaHue OCHOBHBIE BUJIBI IEATETLHOCTH O0YJIarOIINXCSI
(TemnI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. IMoBTOPSAITH U3yUYCHHOE U BLICTPANBATH CHCTEMY
8 kIacca OnucartenbHasi CTATUCTUKA. 3HAHU.

PemiaTh 3a1a4u Ha IpeACTaBICHUE U ONTUCAHUE
JTAHHBIX.

Pemiathb 3aga4n Ha HAXO0XKIACHUE BEPOSATHOCTEN
00BbEIMHEHUS U TIepeCceUeHUs COOBITHI, B TOM YHCTIe
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM IrpadyMueCcKux
MPEJICTABICHNUI U JE€pPEBA CIIyYalHOTO OIbITA.
Pemarts 3a1a4u Ha iepeyncIeHUe KOMOMHAIIAMA
(unciia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXO0XJICHUE BEPOSATHOCTEN COOBITUI

C IPUMEHEHUEM KOMOMHATOPUKH, B TOM UUCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DneMeHTbl KOMOMHATOPUKH

ITepecranoBku. @akTopuall.

Couetanus ¥ 4UCIIO
coueTaHui. TpeyroJbHUK
[Tackains. [IpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEMN

C UCTIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHSI, YIIOPSA0YEHHAs 1apa, TpolKa 0ObEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHuM, TpeyroyibHukK [lackass.

Pemiars 3a1a4u Ha IEpEYUCIIEHUE YIIOPSOYECHHBIX
nap, TPOEK, IEPEUNCICHUE TIEPECTAHOBOK

Y COYETAHUU DJIIEMEHTOB PA3JIMYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (DYHKITUI PemiaTh 3a1a41 Ha NPUMEHEHUE YU CIIA COYECTAHUN
AIEKTPOHHBIX TAOIUI» B alireOpe (COKpaIméHHOe YMHOKEHHUE, OUHOM
HproToHa).

Pemats, npuMeHsisi KOMOMHATOPUKY, 33141

Ha BBIYMCIIEHUE BEPOSTHOCTEMN, B TOM YHUCJIE C [IOMOIIIBIO
AJIIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU pabOThI

['eomerpuyeckas 4 I'eomeTpuueckas OcBanBaTh NOHATHE T€OMETPUUECKON BEPOSITHOCTH.
BEPOSATHOCTH BEPOSATHOCTH. CydaHbIN Pemiarsh 3a1a4u Ha HAXOKICHUE BEPOATHOCTEN
BBIOOp TOYKH U3 (PUTYPBI B ONBITAX, MPEJICTABUMBIX KaK BBIOOpP TOUEK
Ha INIOCKOCTH, U3 OTPE3Ka, Y3 MHOT'OYI'OJIBHUKA, KPYyTra, OTPE3Ka WA T1yT'!
U3 IyT'H OKPYKHOCTH OKPY’KHOCTH, YACIIOBOT'O IIPOMEKYTKA
Hcnbiranus beprym 6 UcneiTanue. Ycnex u OcBauBaTh NOHATHSA: UCIIBITAHUE, SJIEMEHTAPHOE
Heynada. Cepusi UCTIBITAHUI cOOBITHE B UCIIBITAHUHU (yCHIEX U HEy/Aaua), Cepus
JI0 TIEPBOTO yCIeXxa. WCIIBITAHUM, HACTYIICHHE MIEPBOTO ycIexa
HcnbiTanus beprymm. (Heynaum), cepust ucnelTanuii bepuymiu.
BepositHOCTH cOOBITHIA Pemarh 3aga4u Ha HAX0XKJCHUE BEPOSATHOCTEN
B CEpHUH UCTIBITAHUI COOBITHI B CEpUU UCTIBITAHUH JI0 IEPBOTO yCrexa,
bepuymmn. [Ipaktnueckas B TOM YHCJIE€ C IPUMEHEHUEM (POPMYIIbI CyMMBI
pabora «VcnpiTanus F€OMETPUUECKOU MPOrPECCUM.
bepnymmy» Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEN

AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepnyium, Ha HaX0XACHUE BEPOATHOCTU
ONPEAEIEHHOTIO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepuymm.

N3yuyaTh B X0[1¢ NPAKTHYECKOH padoThlI,
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B TOM YHCJIE C TOMOIIBIO ITU(POBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnymm

CrnyyaitHas BeMYMHA

CrnydaiiHasi BeTMYMHA U
pacrpeneieHme
BEPOSITHOCTEM.
MaremaTu4eckoe OKu1aHue
Y JACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MaTeMaTUYECKOTO OKUJIaHUS
KaK TEOPETUYECKOTO
CpPEHEro 3HAUECHUs
BEJINYMHBI.

[TonsiTue 0 3aKoHE OOJIBITUX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOUIBIO
yacToT. [[ppuMeHeHune 3akoHa
OOJIBIIIUX YUCET

OcBONMTH MOHATHS: CITydailHAas BEJIMYNHA, 3HAYCHUE
CJIy4allHOM BEJIMYMHBI, PACIIPEICIICHUE
BEPOSITHOCTEM.

N3y4ats 1 00Cy:KI1aTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEIUYUH (POCT, BEC
YEJI0OBEKA, YUCICHHOCTh HACEJIECHUS], IPYTUe
VM3MEHUYMBBIC BEJIMYMHBI, pPACCMaTPUBABIINECS

B KypC€ CTATUCTUKH ), MOJICTIbHBIX CITy4alHbBIX
BEJIMYMH, CBA3aHHBIX CO CIIyYalHBIMU OINBITAMU
(Opocanue MOHETBI, UTPATTBHON KOCTH, CO CITy4ailHBIM
BBIOOPOM H T. 11.).

OcBanBaTh NOHATHS: MATEMAaTUYECKOE OKUJIAHNE
CIIy4ailHOM BEJIMYUHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYAMHON BEJIMYMHBI KaK
aHaJIoT JUCIIEPCUM YKCIIOBOTO Habopa.

PemiaTe 3a1a44 Ha BBIYMCIICHHE MATEMATHYECKOTO
OKUJIAHUS U JUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJIMYMHBI 110 33JIJaHHOMY PaclpeesI€HUIO, B TOM
YUCJIIe 3374, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUI, B TOM

YU CJIe pacCIpENEICHUs CIyYalHOU BEJIMYUHBI «YUCIIO0
YCIIEXOB» B CEpUM UCIIBITAaHUN bepHyIuin.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEJINYHHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIUX YKcell (B popMe
bepHynmn): npu OOJIBIIOM YKCIIE OIBITOB YaCTOTA
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4m Ha U3MEpPEHUE BEPOSITHOCTEN

C MOMOIIIBIO YacTOT. OOCYKAATH POJIb 3aKOHA
OOJBIINX YKCEN B 000OCHOBAHUH YACTOTHOTO METOAA
U3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIINX YHCEI KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YUCET B IPUPO/IC U
B JKU3HU YeJIOBEKa

O0o0111eHNEe, KOHTPOJIb 10 [IpencraBieHue qaHHbBIX. IMoBTOPSATH N3yUYEHHOE U BHICTPANBATH CUCTEMY
OnwucarenbHast CTATUCTHKA. 3HAHHU.
BeposTHOCTH CilydaitHOTO PemiaTe 3a1a4u Ha IpeICTABICHUE U ONIMCAHUE
COOBITHSA. DIEMEHTbI JTAHHBIX.
xomOnHaTopuku. Cydaiiple | Pemarh 3ajauM Ha HaXO0XJI€HUE BEPOSTHOCTEN
BEJIMYMHBI U paclpenesieHuss | cOOBITHIA, B TOM YHUCIIE B OIbBITaX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEN 0OBEIMHEHHSI U TIEPECCUCHUS
COOBITHH, BBIYUCISATH BEPOSITHOCTU B ONBITAX
C CEpUSAMHU CIIyYalHBIX UCIIBITAHUN
OBILIEE KOJIMYECTBO 34
YACOBIIO ITPOITPAMME
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