Hpuioxkenne Nel k OOII OO0 MBOY «COIH Ne3 ¢. Hoxaii-FOp1»

MWHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOM ®EJEPALIUA
MunucTtepeTBo 00pa3oBanns U Haykn Yedenckoii Pecryoankn
MY «Ortnen oopazoBanns Hoxaii-KOpToBCcKOro MyHHIIMNIATBHOIO paiioHa»

MBOY «COI Ne3 c. Hoxaii-FOpT»

(

JOKYMEHT NOANMMNCAH
QNEKTPOHHOW MOAMNNCHIO

CepTudumkar:
O0OASEE6241AFEEO0350415AAEB1B12601B7
Bnapeneu: CatuxaHoB Maromea-Omu CangoBuy
Oewicteutener: ¢ 02.12.2022 po 25.02.2024

.

PABOYAS TIPOTPAMMA

yueOHoro npeamera «MaremaTuka (0a30Bblii ypOBEHb)»

JUISE 00ydaronuxcs 5S— 9 Ki1accoB

¢. Hoxkaii-FOpt 2023r.



COIAEPKXKAHHUE

TTOSCHUTEIBHAT BATIMCK . ...c.uneeeeeeeeeeeeeetesesetsessssesessssessssesnaseesnsssesaseesaseesnaresenaseesnnees 4

HJIaHI/IpyeMl)Ie PE3YJIbTATBI OCBOCHHUS IMPOrpaMMbI IO MATEMATUKE HAa YPOBHE

OCHOBHOT'O OOLIETO OOPABOBAHMSI .........vvveieeitiieeeaaaiteeeaesaaasneeeeesssnneeessansnneeeesaannnneeesannes 6
D] 070503 (0168 N 603 (S 01SC 3 VA 039 1 N 5 OO 6
METAITPEMETHBIE PEBYIIBTATBI «.c..evvveeeesasirrereesasssseeeessasssseeessassseeessassseseesansnnseeesannnes 7
TIPEAMETHBIC PEBYIIBTATBI ..uvvvveiessirrereesasstsreeessssssseeesassssseeessssssseessssssseeesssnssneeeessnsens 9

PabGouas nporpamma y4eOHOro kypca «MareMaTHKa

B 50 KITACCAX .....eiiuiiiiiiieitiie sttt ste e st et e st et e e st e e st e et e e bb e e s ba e e anbeesnbe e e be e e nbbeennbeenntee s 10
TTOSCHUTEIBHAS BATTHCKA ...vveeeuvreeeureeesteeeesssseessusseesssseessssseesssseesasssessasseessssseessnsneenns 10
COMECPHKAHNIE OOYUCHIS «.vvvveevrrreesssressssreeesssseesssssssssnsssessssssssssesssssssesssssessssssesssnseeens 12

3D 81 1o SRR 12
G 0 €TSS 13
TIPEIIMETHBIC PEBYIIBTATBI ..uvvvreisrreeesssreeesssresssssreesssseessssseesssssesssnssesssnssesssssnsssssseessnnes 15
TEeMaTUUECKOE TTAHUPOBAHUE ....veeuvveerrerenreessreessresaseeesseeessseessnessnesasessnsneesneesnneess 19
3B 81 1o o PSP PP RPN 19
G 0 €T RSP PRR 28

PaGouasi nporpaMMa y4eOHOIro Kypca «AJredpa» B /—9 KJIACCAX.........ccovverivveernnnn. 38
TTOSCHUTEIBHAS BATTHCKA ...vveeeuvveeesireeesiteeeassseassstseesssseessssseesssseesassseesssseessasneessnsneenns 38
100 (570013 0 (SR 010 4 (51512 U PP PP PPR PR 39

4 5 £ T T PRSI 39
8 KITACC .+ vt e sttt ettee sttt ettt ettt st et ettt b e et a e et e e bt R b e e Rt e et e e bt e be e nnreennree s 40
I 0 b Yo PR RR 41
TIPEAMETHBIC PEBYITBTATD ...vcevvveeuireesiteesuteessteeateessseeessseessseessseessseesbeesseeessneessneessnes 42
TEMATHUECKOE TUTAHUPOBAHUE ......vvveeiereressreeessnresesnseessssseesssnesssassesssnnesssnsnesssnnneeens 47
4 5 - o T PSP PR PPPTO 47
&30 %) 1o OO PP PP 52
I 0 - o oS PPPRPPPRO 60



Pabouas nporpamma yyeoHoro kypca «I'eomerpus»

B =9 KUITACCAX .....oiiutiiiiii ettt ettt ettt e et e st e e s bt e e be e e e bb e e sbbe e eabeesnbe e e nbee e abbeenaneesntee s 68
TTOSCHUTEIBHAS BATTHCKA «..vvveesvreesssresessseesssssessssssessssseesssssesssnssessssssesssssessssssesssnsnensns 68
(103 (5020 1 (SR 010 os (51214 6 TP PP PR PRTPRTUPPPPROTRTS 69

4 5 £ T PP 69
S 3B 281 1o o ST 69
I 0 - T S 70
TIPEIIMETHBIC PEBYIIBTATBL. . veeevvreesisreressreessssresssssressssseessssseessssseesssssesssssesssssseessnsneenns 70
TEeMaTUUECKOE TUTAHMPOBAHIE 1.v.vvvveessreressreesssaeeessseesssnessssssssssssessssssssssnssesssnsnsenns 74
D 351 1o PO PSR 74
S 3D 201 1o SRR 78
I 0 b T TP 83

PaGouas mporpamma y4eOHOro Kypca «BepositHocTh

U CTATUCTUKA» B /=9 KITACCAX ....oiiuviiiiiiiiiiieiiiiesiteesteeasteeesteeessneessteesnbeesssneessneesnseesnneens 89
TTOSICHUTEITBHAS BATIHICKA ...vvvveeesustreeeesssstneesssasssssessssssssessssassssssssssnsssssssssnssssessssnsneees 89
COIEPHKAHNIE OOYUCHIS «.vvvvrevrrreesssressssreessssseesassssessnsssessssssssssensssssssssssessssssnessnseees 90

4 5 £ T T PR 90
oI 201 Lo SRR 91
I 01 T S 91
TIPEIIMETHBIC PEBYIIBTATBI ..uvvvreisrreeesssreessssresssssressssseessssseesssssesssnssesssnssesssssssesssssessnnes 92
TEeMaTUUECKOE TITAHUPOBAHUE ....vveuveeerrrrenreessreessresaneessneeessseesssessnessnesessneesnessnneess 94
D 5 - T T PR 94
oD 201 Lo R 98
I 0 - Yol SRR 103



Pabouas mporpamma no yueOHOoMy mpenmery «Matemaruka» (6a30BbIii ypOBEHB)
(mpeametHas o6nacth «MaremaTuka W WH(GOPMATHKa») (lladee COOTBETCTBEHHO —
nporpaMMa IO MAaT€MaTWKe, MaTeéMaTWKa) BKIIOYAeT MOSACHUTEIbHYIO 3aIlUCKY,
coiepkaHue OOydeHHUs, IUIaHUPYyEeMble pe3ylbTaThl OCBOCHHUS IMPOTPAMMBI 10
MaTeMaTHKe, TEeMaTHYECKOE IJIAHUPOBAHUE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo maTemaTuke il oOydarommxcs 5—9 kiaccoB paspaboTaHaHa
ocHoBe ®I'OC OOO. B mnporpamme mo MaTeMaTHKE YYTE€Hbl UAEU WM TOJOXKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4ecKoro oopasoBanus B Poccuiickoii @eaepanuu.

[TpeameToM MaTeMaTHKH SBISIOTCS (PYyHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO MUPA —
MPOCTPAHCTBEHHbIE (POPMBI U  KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUUISl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uel). MatemaTudyeckue 3HaHus 00eCleunBaioT
MOHMMAaHUE TMPUHIUIOB YCTPOWCTBA W HCMOJBb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, DJKOHOMUYECKOW, MOJIUTUYECKOU
uH(popMaIKu, MAalOT BO3MOXKHOCTH BBIMOJHSATh PACUEThl U COCTAaBISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMHU MPUEMAMU T€OMETPUUECKUX
U3MEPEHUM M TMOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TPEICTABICHHYIO B BHJE TaOJIHIL,
quarpaMM U Tpa@uKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuenue marematuku GopMupyer y oOydaromuxcs MaTEMaTHYECKUNA CTHIIb
MBIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIAYKUHUS W JIEIYyKIUS,
000011IeHre ¥ KOHKPETU3AIusl, aHallu3 U CHUHTE3, KJIacCU(UKAIUS U CHUCTeMaTH3allus,
abctparupoBanue u aHaOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BbIPa0OTKE YMEHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBAThH CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MaTteMaTuku oOecreunBaeT
dbopMHpoBaHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUIN
JNEWCTBOBAaTh MO 3aJIaHHBIM  AJICOPUTMaM, COBEPIIEHCTBOBATh H3BECTHBIE U
KOHCTPYHPOBaTh HOBBIC. B mporiecce perieHus 3aa4 — OCHOBON yueOHOU ASATEILHOCTH
Ha ypOKaxX MaTeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs U MPUKJIAAHASI CTOPOHBI MBIIIJICHUS.
OOyuenne MareMaTuke 1aéT BO3MOXKHOCTh Pa3BUBATh y 00YYAIOMIUXCS TOUHYIO,
parMoHANbHYI0O U WH()OPMATUBHYIO peub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYKJICHUN U
HarJISIAHOTO UX MPECTABIICHHUS.

[Ipy u3ydyeHuM MaTEeMaTUKW OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMU O TIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTEeMaTUKH JIJIs1 PEUICHUS HAYYHBIX U MPUKIAAHBIX 3a7a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCIeYMBaIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeIcHHEe OOY4YaroNIMXCsl Ha JOCTYIMHOM JiJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIETO MUpPA, TOHUMAaHUE MAaTEMAaTUKU KaK 4acTu
o0IIeH KyJIbTYpHl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHrue (PYHKIIMOHATBHOM MaTEeMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBJICHUST MAaTEMAaTUYECKUX TMOHSATUNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B pCAIbHBIX >KU3HEHHBIX CUTYAIUSAX U MPU U3YUYCHUH JPYTUX YUYEOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMAaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKHl anmapaT [ pEeHleHUusT PaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBAThH MMOJYYEHHBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COIEP KaHUS TTPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpanyeckue BBIPAKECHUS», «YPaBHEHHUS U
HEpaBEHCTBa»), « DyHKIMN», «I'eomerpus» («I'eomerpuueckue pUrypbl 1 ©X CBOMCTBaY,
«M3MepeHue TeoMETPUYECKUX BEIUUYUH»), «BeposSTHOCTb M CTaTHCTHKa». JlaHHbBIE
JVHUM Pa3BUBAIOTCS MApajlIeNbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallajguch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHSATUSMH W HaBbIKAMHM OCYIIECTBISJIOCH IOCIEI0BATEIBHO H
MOCTYINATEIbHO, C COOMIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKMX TMpPEeACTaBICHUI 00ydarolmuxcs,
paciupsis v yriyossis e€, o0pasys NpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM YYEOHBIM
peaMeTOM Ha ypOBHE OCHOBHOTrO 001iero oOpaszoBanus. B 5-9 knaccax maremartuka
TPaAUIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONIMX y4eOHBIX KypCOB: B 5—6 Kjiaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Airedpay (BKJIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo MaTeMaTUKE BBOAMTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO6miee 4KCIIO YacOB, PEKOMEHJIOBAHHBIX JJISI U3YyUYCHHUS MaTeMaThku (0a30BbIN
YPOBEHB) HAa YPOBHE OCHOBHOTO 0011ero obpazoBanus, — 952 yaca: B 5 kmacce — 170
yacoB (5 yacoB B Heneno), B 6 kimacce — 170 vacos (5 wacoB B Hezeno), B 7 kiacce —204
yaca (6 yacoB B Henento), B 8 kinacce — 204 yaca (6 yacoB B Henelno), B 9 kinacce — 204
yaca (6 yacoB B HEJIEITIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

M3yuenue MaTeMaTHKH HA YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI HAIPABJICHO Ha
JTOCTHKCHHE OOYJaIONUMHUCS JIMYHOCTHBIX, METAllPeJIMETHBIX W  IPEIAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbhl  OCBOEHMS  NpPOrpaMMbl 1O  MaTEMaTHKE
XapaKTEepU3YIOTCS:

1) naTpHoTHYECKOE BOCIIUTAHHUE:

MPOSBJICHUEM HMHTEpEca K IPOULIOMY M HACTOSIIIEMY POCCHUUCKOM MaTEMaTHKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) Tpa:KIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP FPaKAaHCKOTo o0LIecTBa (HallpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUECKHX HpOOJIEM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHHMEM Ba)XHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUAIIOB B IESITEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YyacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTEMATHYECKOW  HAIPaBJICHHOCTH, OCO3HAHMEM  BaXXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHWHM BCEH JKU3HU [UJIsl YCHEIMHOW Mpo¢eCcCHOHAIbHON
NEATETbHOCTH U PAa3BUTHEM HEOOXOIUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBHUAYATbHOW TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX IIAHOBC
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHHH, pPaCCYKICHHH, YMEHHIO BUJIEThH
MaTeMaTH94eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HayUYHBIX MIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs dYeIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHUEM MaTEeMaTHYCCKON HAyKH Kak chephl YeTOBEUECKOM MeATSILHOCTH, TAIIOB
e€ pasBUTHA M 3HAYUMOCTH JUIS PA3BUTUS LUBUIM3AIMH, OBIIAICHHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYpOH KakK CPEACTBOM ITO3HAHHUS MHUDA,



OBJIaACHUCM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeJ'IBCKOI\/II ACATCIIbHOCTH,

6) pusnueckoe BocnuTanme, (opMHUpPOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3J0pOBOro 00pasza >KWU3HHU (30POBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETYNIApHas Gu3NIecKass aKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEH Ha TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM [JIs peuieHHs 3a/JauyB
00J1acTh COXPaHHOCTH OKPY)KAIOIIEeH Cpeibl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKUA HX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHUATbHOI M PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JE(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOMNN KOHTPMEDP, KOPPEKTUPOBATH NPUHUMAEMbIE PELLICHUS
U JIeHCTBUSA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrarte 0CBOEHUS MPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBaHus y oOydaroiierocs OyayT cpopMUpOBaHbl METANpPEIMETHBIE PE3YJIbTATHI,
XapaKTEPU3YIOIIHMECS OBJIAJCHUEM YHUBEPCAIBHBIMU IM03HABATEIBHBIMU JICHCTBUSIMU,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU M YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSAMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Bba3oBbie joruveckue 1eMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOUIEHUN MEXIy MHOHATHSAMHU, (GOPMYIUPOBATH OIpEaAesICHUs
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMN, OCHOBAaHUS AJIS
000011IeHHs U CPABHEHUSI, KPUTEPUHU MTPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC



Y OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHBOPCUHSB
dakTax, JaHHBIX, HAOJIOMCHUAX M YTBEPXKACHHUAX, Mpeajaratb KPUTCPUUIS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MTPOTHUBOPCUHIA;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30oupaTh JIOKa3aTelIbCTBA MATEMAaTHYCCKUX YTBEPXKACHHUW  (NIPSIMBIE | OT
IPOTHBHOTO), IPOBOJTUTH CaMOCTOSTEIILHO HECIIOKHBIC JI0Ka3aTejIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaMBaTh APryMEHTAIMI0, MPHUBOAWTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHSI,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pellIeHus, BRIOMpATh HanOoJIee MOIXOANINA C YIETOM CaMOCTOSITSIIEHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

WCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HWHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNIbHO (hOopMynHpoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUJIsl pELICHMs 33/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMAaTH3UPOBATh M  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUAOB U (POPM IIpEICTaBIICHNUS;

BbIOMpaTh (hopMy MpeacTaBiaeHus: MHOOPMALUU U WILTIOCTPUPOBATh PellIaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKkoil 1 uX KOMOUHAIMSIMU,

OLICHHMBATh HAA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, NPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
HEeIsIMU OOILEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
N IMIMCbMCHHBIX TCKCTAX, NaBaThb ITOACHCHUA 110 XOAY PCHICHUA 3a1a9, KOMMCHTUPOBATH



MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/ladyu, BBHICKA3bIBaTh WJICH, HALIEJICHHbIE Ha MOUCK pPELICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHSAMH JApPYTUX YYaCTHUKOB JIHAjora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIACcHs, CBOU BO3PaKCHUS,

MPE/CTaBIATh PEe3yibTaThl pEUICHHs 3aJaud, JKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATh 1IE€h COBMECTHOM JESATENbHOCTH, IUIAHUPOBAaTh OPraHU3aAIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusauus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH, AJITOPUTM pEIIEHUs 3ajaud (UM ero 4acTb),
BBIOMpPATh CMOCOO pEIICHHA C YYETOM UMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBaTh BAapHUAHTBl PEIIEHUH C y4&TOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIBb:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yJbpTaTa
pelIeHHs] MaTeMaTUYEeCKOM 3a1auH;

MpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH PEIICHUH 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH IIOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JTOCTHOKEHHSI WM HEAOCTUKEHHUS UENIH, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3ybTaThl OCBOCHHSI IPOrPaMMBbI IO MATEMATUKE MPECTABICHBI MO
rojaM oOy4YeHHUs B CIEAYIOLIMX pa3fesiax MporpaMMbl B paMKaX OTAEJIbHBIX y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», «BepoSITHOCTb U CTATUCTHUKA.



PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNIMU OOydYeHHsI MaTeMmaThke B S5—6 Kiaccax SBISIOTCS:
MPOJI0JDKEeHNE (DOPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHH (YHCIIO,
BEeNIMYMHA, TreomeTpuueckas ¢urypa), o00eCneyuBaOIMUX MPEEMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHus 00y4YaIOINXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIIbHON AaKTHUBHOCTH, HMCCIEAOBATEIbCKUX YMEHHM, WHTEpeca K H3YyUEHHUIO
MaTEeMaTUKH;

NoJIBeICHHE OOYYaroIIMXCsl Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIETO MUPA;

dbopmupoBaHue (PYHKIIMOHAIIBHOW MaTEMaTUYeCKOW T'PAaMOTHOCTH: yMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
MPUMEHSATh OCBOCHHBIC YMEHHUS ISl PEIICHUS TMPAKTHKO-OPUECHTHUPOBAHHBIX 3a7ad,
WHTEPIPETUPOBATh TMOJYyUYCHHbIE pE3yJdbTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MMPAKTUYECKON CUTYAIUU.

OcHOBHBIE JMHUM COJAEpPKAaHMS Kypca MaTeMaTuKu B 5-6 Kkijaccax —
apuMeTHiecKas 1 Te€OMETPUYECKasi, KOTOPbIe Pa3BUBAIOTCS MNapajljIeIbHO, KaXKI1asB
COOTBETCTBUH C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBUCHUMO OJIHA OT JPYToM,a B
TECHOM KOHTaKTe W B3aWMMOJICHCTBHU. Takke B Kypce MAaTEMAaTHKH TIPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3ydyenne apupMeTHUECKOro MaTepHalia HAYMHACTCS CO CHUCTEeMAaTH3alluh |
Pa3BUTHS 3HAHWN O HATYPAIbHBIX YHCIIAX, OJYYEHHBIX Ha YPOBHE HAYaIHbHOTO OOIIETO
oOpazoBanus. I[Ipm 3TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMHpOBaHWE HOBBIX TCOPETUUYCCKUX 3HAHMM  COYETAETCA C  PA3BUTHEM
BBIYMCIUTEILHON KYJBTYPbl, B YaCTHOCTHM C OOydYe€HHEM MPOCTEHIINM MpuéMam
MPUKUJIKA W OICGHKH pPE3YJIbTaTOB BBIUMCIACHUN. M3ydueHrWe HaTypalbHBIX YHCEN
MpO0HKaeTcs B 6 Kjlacce 3HAKOMCTBOM C HA4aldbHBIMU OHATUSMU TEOPUH JIETUMOCTH.
Hayvasio n3ydeHnust OObIKHOBEHHBIX U JECATHUYHBIX IPOOei OTHECEHO K 5 Kiaccy. ITo
TIEPBBINA ATAIT B OCBOCHUH APOOECH, KOTIa MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
NMOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpO0ei B TIOJHOM 00bEME
MPEAIIECTBYET U3YUEHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKH 3PCHUS
JIOTUKH W3JI0KCHUS YUCJIOBOW JIMHUM, KOTJIa MpaBUiia JEHCTBUN C JECITUYHBIMU
IPOOSMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMH aJTOPHUTMaMH BBITIOJIHCHHS JICHCTBUI
C OOBIKHOBCHHBIMH APOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMU JIPOOSMH PACIIHPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YYaloMUMUCS TIPUKIIAHOTO MPUMEHEHUSI HOBOM
3aMMCH MPU W3YYCHUH JPYTUX TMPEIMETOB M IMPH TPAKTUICCKOM HCIIOIb30BAHHH.
K 6 ximaccy oTHec€H BTOPOIA dTall B U3yYeHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPIIICHCTBOBaHNE HABBIKOB CPABHEHUS U IPE0Opa3oBaHusl qpoOeil, OCBOCHHE HOBBIX

BBIYHMCIIUTEIBHBIX aJTOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYMCIICHHUA, B TOM YHCIIE
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3HAYEHUN BBIPAKEHUM, COAEpKAIMX KM OOBIKHOBEHHBIE, M JECATUYHBIE IpOoOH,
YCTaHOBJICHHE CBSI3€M MEX1y HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4 Ha IpoOHu.
B nauvarne 6 kiacca mporcxXoauT 3HAKOMCTBO C TIOHATHEM MPOLIEHTA.

Oco0EeHHOCTBIO U3YUYEHHUS TIOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO ATAnoB. B 6 kiiacce B Havyasie u3yueHus
Tembl «IlonokuTEeNnbHBIC U OTPUIIATENILHBIC YUCTIa» BhIEseTCs noareMa «Lemnbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPULATEIbHBIMH YHCIAMU U JEHCTBUSIMHUC
MOJIOKUTEIIHBIMU U OTPULIATENIbHBIMU YHCIAMU [TPOMCXOJUT Ha OCHOBE COAEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMH OCHOBHBIMU MOHATHSIMH TE€MBI, B TOM YHCII€ M C NPAaBUJIAMU 3HAKOB IIPH
BBINOJIHEHUN apu(METHUECKUX ACUCTBHA. M3yueHue pallMOHalIbHBIX YHCET Ha 3TOM He
3aKOHYMTCS, @ OyI€T MPOAOIKEHO B Kypce areOpbl 7/ Kiacca.

[Ipu oOyueHUM pelmIEeHUI0 TEKCTOBBIX 3ajad B 5—6 KiaccaXx HCIONb3YIOTCS
apumernyeckue npuémel perreHus. [Ipu oTpaboTke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIacCax pacCcMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOLIMX BUJIOB: 3a]1a4l HA ABUKEHUE,
Ha YacCTH, Ha IOKYIIKH, Ha pabOTy U MPOU3BOAUTEIBLHOCTD, HA MPOLICHTHI, HA OTHOIIEHUS
u nponopuuu. OOyyarommecss 3HaKOMSTCS ¢ NpUEMaMHU pElIeHUs 3aJad nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ MH(pOpMaIUell, NpeaCcTaBIeHHOW B (opme
TaOJIUI WU JUarpamm.

B nporpamme ydeOHoro kypca «Marematuka» NpeaycMOTPeHO (HOpMHUpPOBaHUE
IPOIEIEBTUUECKUX alreOpandyecKkux MNpeacTaBieHUu. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHas CHMBOJMKAa IIMPOKO HCIOJIB3YETCS MPEXKAE BCEro sl 3amucH OOIIMX
YTBEPKJIECHUHN U IPEII0KEHUH, POpMYJI, B YACTHOCTH AJIS BBIYUCIICHUS] T€OMETPUUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» NpeCTaBlI€Ha HarJsIHas
reoMeTpus, HampaBieHHas Ha pa3BUTHE OOPA3HOTO MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU T'€OMETPUH,
KOTOpPBIA  OCYIIECTBIISIETCA Ha HArJIAJHO-NMPAKTUYECKOM YPOBHE, OIHPAETCSHA
HarjasgHo-oOpa3Hoe  MbllUIeHHe  oOyuaromuxcs. bospiias — poib  OTBOIUTCS
MPaKTUYECKOHN JeATEIbHOCTH, OMBITY, SKCIEPUMEHTY, MOAeIrpoBaHuto. OOydaroniuecs
3HAaKOMATCSA C T€OMETPUYECKUMH (UTypaMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOHPUTYpaluusMH, YyyaTcsi wH300pakaTb HX Ha HEJIMHOBAHHOM U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTeilme cBoicTBa. B mporecce nzyuenus
HaIJISIIHOM T€OMETPUM 3HAHUs, MOJyYeHHbIE OOYyYarONIMMUCS Ha YPOBHE HAYaJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTuka», KOTOPbI BKIIOYAET apU(PMETUUYECKUA MaTepuan W HarjsagHyro
TE€OMETPHUI0, a TAKXKE MPONEAEBTUUECKUE CBEICHUS U3 aiareOphl, JIEMEHTHl JIOTUKUA U
HayaJia ONUCaTENbHONW CTAaTUCTHUKH.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 gacos (5 vacos B Hezieno), B 6 kitacce — 170 yacos (5 yacoB B Hesesio).
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COJEP)KXAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble ync/ia 4 HYJIb

HartypanbHoe umcnmo. Psn Hatypampabix uncen. Ywmcno 0. W3obpaxkenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJAUHATHOU (YUCIIOBOI) NPSIMOIA.

[To3unmonHas cucremMa cyucieHusA. PuMckag Hymepauus Kak [OpHUMED
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTuUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPAJbHBIX YHUCEA C HYJIEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BplunTaHue Kak
nercTBrue, o0paTHOE CIOKEHHIO. YMHOXKEHHUE HATypajbHbIX YHCEN, CBOMCTBA HYJIS U
CAVHUIIBI TpPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, paCIpEeIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB sl 00O3HAUEHHUs] HEU3BECTHOIO KOMIIOHEHTA W 3aIluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu U KpaTHBIE YKCIIA, Pa3iIoKEeHUe Ha MHOXUTenU. IIpocTeie u cocTtaBHbIe
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaraeMblX.

UucnoBoe BrIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAKECHUM, MOPSIOK
BBINIOJIHEHUS JNEUCTBUU. VICIONIB30BaHME NPU BBIYMCIICHUAX IIEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PacHpeleTUuTeNbHOro
CBOMCTBA YMHOKEHUS.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/ICTaBICHUE
CMEIIaHHOW ApoOH B BHUAE HENPaBWJIBHOW APOOM W BBIJEICHUE LEJIOM YacTH 4YHCIia
U3 HempaBWwIbHOU JpoOu. M3o0paxenue ApoOelt TOYKaMU Ha YUCIOBOM TMPSIMOM.
OcHoBHOe cBoiicTBO Apobu. Cokpamienue npoOeii. I[lpuBenenue apodu K HOBOMY
3HameHateno. CpaBHEHUE ApoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXEHHUE W JelieHHue aApoOei, B3auMHO-
obpatHbie Apobu. HaxoxaeHrne 4acTy 1eIoro 1 IeI0ro 0 €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBnenue necaTUyHOM JpoOU B BHIE
OoObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU HAa YHCIOBOW MPSMOM.
CpaBHEeHHE JIECATUIHBIX IPOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
Jpo0eii.
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PemieHne TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3adad apu(METHYECKUM crnocoOoM. PemieHue J1ormyeckux
3aia4. Pemenue 3agau nepebopomM BceX BO3MOXKHBIX BapuaHTOB. Vcmonb3oBaHue npu
pelIeHUH 3a71a4 TaOIHI] U CXEM.

Pemienue 3agau, cogepxaiinx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHs: MaccChl,
00bEMa, 1IeHBI, PACCTOSHHS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencrtaBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsAMOii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKUE €IUHUIbI JUIMHBL. JlJIMHA JIOMaHO#, NEepUMETp
MHOTOYTOJIbHUKA. 3MepeHne 1 MOCTPOEHUE YIII0B C MOMOIIbIO TPAHCHIOPTHUPA.

Harnsauele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PAaBEHCTBE PUTY.

N3obOpaxkenne ¢uryp, B TOM 4ucie Ha Kiertyatoil Oymare. IloctpoeHue
KOH(pUTypaluii U3 yacTel npsiMOid, OKpY>KHOCTH Ha HEJIMNHOBAHHOM U KJIeTYaTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Inomanes  OpsAMOYroJIbBHMKA U MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HCIIie PUTyp, H300pakEHHBIX Ha KiieTyaTol Oymare. EnuHubl
U3MEpPEHUs IUIOIIA TN,

Harnsaaele mpencTaBieHds O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0paxkeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesied MHOTOTPaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaT€pPHAIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauisl uamMmepenus o0bEMa.

6 KJIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYPAIbHBIMH  YHCIIAMHU.
UwucoBbie BBIPAKEHUS, TOPSIOK JNEUCTBHM, UCMOIb30BaHUE CKOOOK. Mcmonn3oBaHue
MPA BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOIO CBOWMCTB CIOXEHHUS U
YMHOXEHUSI, paCIpPEICIUTEIIbBHOTO CBOKMCTBA YMHOXEHUS. OKpyriieHUE HATypadbHBIX
YHUCEJI.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM eTUTeNb U HauMEeHbIIee olliee
KpaTHoe. J|eTMMOCTh CyMMBI M TPOU3BEACHHUS. [[eTeHre C OCTaTKOM.
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Jpoon
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHMe U ynopsiouuBaHue JpoOeil. Pemenue 3agau Ha HaXOXAECHHE YaCTUOT
LIEJIOTO U LIEJIOTO 10 ero 4acTy. J{poOHoe uncio Kak pe3ynbTar aenenus. [Ipencrasienue
JECATUYHON JpoOM B BHUJE OOBIKHOBEHHOW IpOOM M BO3MOKHOCTbH MPEACTABICHHUS
OOBIKHOBEHHOH IpOOM B BUE AECATUUHOM. JlecaTnuHble 1poOu U METpUYECKasi CUCTEMA
Mep. ApubdMeTHueckre ACUCTBHS M UHCIOBBIE BBIPAKECHUSIC OOBIKHOBEHHBIMH U
NECATUYHBIMU IPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHoIIeHUH. Macmita0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IlonsTe mpoueHTa. BpluuMciIeHHE MPOLEHTa OT BEIMYMHBI M BEJIWYUHBI 1O €€
NpOLEHTY. BpIpakeHHWE NPOLIEHTOB MAECATHYHBIMU Jpo0sMH. Pemienwe 3agauHa
IIPOLICHTHI. BhIpakeHNEe OTHOILEHUS BEJIMYMH B IIPOLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxutenbHple W OTpUUATENbHbIE 4yucna. Llensie ywmcna. Monpyns dwmcna,
reoMeTpudecKasl HHTepIpeTaiys Moayst yncia. M3o0paxeHnne ynucen Ha KOOpAUHATHON
npsimoii. YucnoBsle npomexxyTku. CpaBHeHue uucen. ApupMeTudyeckue IeHCTBUIC
MOJIOKUTEIBHBIMUA U OTPHULIATEIIEHBIMU YUCIIAMH.

[IpsMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcmucca W opauHara. [loctpoenne Touek M ¢Guryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbIE BbIPpAKEHUA

[IpumeHeHnne OyKB ISl 3allMCH MaT€MATHYECKUX BBIPAKEHUA W TPEIIOKECHUI.
CpoiictBa apudmMeTHuecKux JeHCTBUNA. DByKBEHHBIC BBIPAKEHHS U  YHCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, (GopMysbl MEpUMETpa M IUIOIIAAM MHPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajienienunena u Kyoa.

Pelienue TeKCTOBBIX 3a7a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3ama4. Pemenue 3amau nepebopoM BCceX BO3MOXKHBIX BAPHAHTOB.

Pemrenue 3agay, coaepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYHUHBI: CKOPOCTD,
BpEMsl, pacCTOsIHUE, 1IEHa, KOJINYE€CTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHUILIBI U3BMEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHULIAMU U3MEPEHUS KaXK0 BEITUYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Onenka © TPUKUIKA, OKpyryeHue pesynbTata. CocraBieHne OyKBEHHBIX
BBIPAKECHUH T10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmul, u jauarpamm. Cronduatbie
JAArpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHUE KPYTrOBBIX AUarpaMm.
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Harasanas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd4, YroJl, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
MEPIEHAUKYJIISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSIHUM: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 MPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHre © MOCTPOEHHWE YIIOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIVIOB, auaroHaneud. WM3oOpaxeHue
reoMeTpudYecKkux (GUryp Ha HEIMHOBaHHOM Oymare ¢ HCIOJIb30BAHUEM ILHPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEénHoe n3mMepeHue mwionaad GuUryp, B ToM 4Huclie Ha KBaJpaTHOM
cetke. [IpubnmxéHHOe N3MepeHNe JUIMHBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, mwap u chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3aHue Moene
IPOCTPAHCTBEHHBIX (puryp (n3 6ymaru, IpOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPUATIOB).

[Tousatue o00BEMa, enuHUIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIBLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciia 1 BBIYUCTCHUSA

[loHuMaTh U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypajbHbIE UMCIIA, CPABHMBATh B IPOCTEUIINX
ClIy4asix OOBIKHOBEHHBIE IPOOH, JECATUUHBIC JPOOH.

COOTHOCUTD TOUKY Ha KOOPJAUHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCJIOM M M300pa)kaTh HaTypalbHbIE YMCIAa TOYKAMU HAa KOOPJIMHATHON (YHCIIOBOM)
IIPSMOM.

Boinonuate  apudmernyeckue  IEWCTBHSL ¢ HATypajJbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEHIITNX CITyUasiX.

BoINonHATE IpOBEPKY, TPUKUIKY pe3yIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHbIE YHCIIA.
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PemieHne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BOSMOMKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMBbI, TaONMIbl, 0003HAYEHUs MPHU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSIHMSI,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekatb, aHaIU3UpPOBATh, OLEHUBATh HHPOPMAIMIO, TPEIACTABICHHYIO
B Ta0iuile, Ha CTOJIOYATON Juarpamme, HHTEPIPETUPOBATH MPEACTABICHHBIC JTaHHBIC,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harnsanas reomerpust

ITonb30BaThCA r€OMETPUYECKUMH NOHATUAMU: TOYKA, IIPsAMAasi, OTPE30K, JIy4, YIroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEIIHUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcronbs30BaTh TEPMUHOJIOTHIO, CBS3aHHYKO C YIVIAMH: BEpIIMHA CTOPOHA,C
MHOTOYTOJIBHUKAMH: YIOJl, BEPIIMHA, CTOPOHA, AMArOHANb, C OKPYKHOCTBIO: Pajguyc,
TUaMeTp, LIEHTP.

N300paxxaTh U3y4EeHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOW M KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

Haxonuth AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOILBIO
JUHENKH, CTPOUTH OTPE3KH 3aJaHHOM JITIMHBL, CTPOUTH OKPYKHOCTH 33JIaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYIOJIbHHMKA, KBajapara Uil HX
IIOCTPOEHUS, BBIYUCIICHHS IUIOLIAIA U IIEPUMETPA.

Bbluucnsate nepuMeTp Y IJIOMIAAL  KBajApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM YHcCIie GUTyp, H300pax)EHHBIX HAa KIIETYATOU
Oymare.

[Tonb30BaTbCd OCHOBHBIMM METPUYECKUMHU E€IUHULAMHA H3MEPEHUS JUIMHBI,
IUIOIIAM; BBIPAYKATh OJHU €IMHUIIBI BEITUYMHBI YEPE3 IPYTHE.

Pacno3naBaTe mapamienenunesn, KyO, HCIONb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHMUS Mapajuleienuiena, Kyoa.

Boruncnsate 00b€M  Ky0a, mnapauienenumnena Mo 3aJaHHbIM  H3MEPEHHSIM,
M0JIb30BAThCS €MHUIIAMU U3MEPEHHS 00BEMA.

Pemate HecJOXHBIE 3aJaud  Ha M3MEPEHUE TEeOMETPUYECKUX BEITUYMHB
PaKTUYECKUX CUTYaLHSIX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucjia 1 BLIYUCIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu WX 3aIuCH, TMEPEXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHOW (DOPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE TPOOH,
CPaBHUBATh YMCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrinonHaTs, codyetast yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(PMETUUECKUE ICUCTBUS
C HATypaJbHBIMU W IEJBIMU YHCJIaMHU, OOBIKHOBEHHBIMHU U JICCATUYHBIMHU JIPOOSMU,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMU.

BbuuciasaTh 3HaUY€HUS YMCIIOBBIX BBIPAKEHUN, BBINOJHATH MPUKUAKY U OILECHKY
pe3ysibTaTa BBIYMCICHUM, BBINOJHATH MPEOOpa3OBaHUsS YMCIOBBIX BBIpaXKEHUMHA
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YMCIOM U
n300pakaTh YMCjIa TOUKaMU Ha KOOPAMHATHOMN MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU
TOYKHU.

OKpyTIJIATH 1EJIbIe Ynciia U ICCATHYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie M OyKBEeHHbIE BbIPAKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHhIO CTEMCHW YHCIA,
HaxOJWTh KBaJpaT W KyO 4YHCIA, BBIYMCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJIEp KaIlUX CTETICHH.

[Tonp30BaThCA MpHU3HAKAMU JIEIUMOCTH, PACKIabIBaTh HATypajbHbIE 4YHUCIA Ha
MPOCTHIC MHOXKHUTEIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIPAKEHUN, COCTaBISATb OYKBEHHBIC BBIpAXKEHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

HaxonuTs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TeKCcTOBBIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béMa paboThl, HCHOJB3Ys apuPMeTHuecKue JeHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 Ja9H.
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W3Bnekats HHPOpPMALINIO, TPECTABICHHYIO B Ta0NNIIAX, HA TMHEWHOM, CTOIOUYATON
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[IpencrapisaTe wHGOpPMAIUIO C TMOMOIIBIO TabJWIl, JUHEHHOW W CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUUECKHUX MIIOCKUX U MMPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PAaBHBIX U
CUMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCIIOPTUPA HA HEIIMHOBAHHOU U
KJIeT4aTo Oymare M3y4deHHbIE IJIOCKHE reoMeTpuieckue (Gurypbl U KoH(pUTrypaluu,
CUMMETPUYHBIC QUTYPBI.

[Tonb30BaTbCcs TEOMETPUUYECKUMH TOHSITUSIMH: PAaBEHCTBO (HUTYp, CHMMETpHS,
UCTIONIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPHH, IICHTP
CUMMETPUHU.

HaxoauTb BeTMYMHBI YTIIOB U3MEPEHUEM C MTOMOIIBIO TPAHCTIOPTUPA, CTPOUTD YTJIIbI
3aJJaHHOW BEJIMYMHBI, IOJIb30BAThCSl MPU PELIEHUHU 3a7ad IpaJyCHON Mepoil YIJoB,
pacrno3HaBaTh Ha YepTEeKaxX OCTPbIH, MPAMO, pa3BEPHYTHIN U TYNON YIJIbI.

Beruncnate UIMHY  JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, MOJIb30BATHCS
€IMHULAMU W3MEpPEHUs JUIMHBI, BbIpaXkaTb OJHU €AMHMIIBI U3MEPEHUs [UIMHBI 4epes3
TpyTHE.

Haxomuth, ucnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMs
TOYKAMH, OT TOYKH JI0 MIPSIMOM, JJIMHY ITyTH Ha KBAaJPAaTHOM CETKeE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pazOneHne Ha TOPSIMOYTOJBHUKH, Ha  paBHbIe  (UTYpHI,  JOCTpanBaHHE JI0
OpSIMOYTOJIbHUKA, T0Jb30BaThCSl OCHOBHBIMHU €IMHUIAMH HW3MEPEHMs IUIOIIAIH,
BbIpaXKaTh OJHU €IMHUILBI U3MEPEHUS TUIOIIAIU Yepes3 ApyTHe.

Pacrio3naBaTh Ha MOJENAX M M300pKEHUSAX MNHUPAMUAY, KOHYC, LMJIMHAP,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Beruncnate 00b€M TPSIMOYTOJNIBHOTO Mapaiienenunena, Kyba, MOoIp30BaThCs
OCHOBHBIMH €IUHHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemarh HecnoXHBIE 3aaud  HAa HAXO0XKJIEHUE TIE€OMETPUUYECKUX BEIUYUH
B IIPAKTHUYECKUX CUTYyaIUsIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |KommnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB coepKaHue

HatypanbHble unca. 43 Hecsatuunas Yurarth, 32alIUCHIBATH, CPABHUBATDH HATYPAJIbHBIC YHCIIA;

JIefCcTBUS C HATYpaJIbHBIMU CUCTEMA CUHCIICHUA. | NMPEAJIArarb M 00CYKIaTh CIIOCOOBI YIIOPSI0UMBAHUS YHCEIL.

YyciIaMu Psan matypanbHbIX MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
YUCell. TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
HarypanpHb1i psn. TOYKH.
Yucno 0. HUccaenoBath cBoiicTBa HATypallbHOTO psifa, uncen 0 u 1

Ha KOOPAUHATHOM
IPSMOM.
CpaBHeHue,
OKpPYIJICHHE

Apudmernueckue
NENUCTBUS
C HaTypaJIbHBIMU

U YMHOKXCHHUMU,

IPU YMHOKEHHH.

Harypanbnbie unicna

HATypAJIbHBIX YHCEIL.

guciaamu. CBOMCTBA
HYJISI TP CIIOKEHUU

CBOMCTBA €IWMHUIIBI

MIPY CJIO)KEHUU U YMHOXKEHUH.

Hcnonb30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEIL.
BoInoiHATHL apupMeTnyecKue 1eiiCTBUS C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YACIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0€3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJIE CTENICHU, YUTATh
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTHIO (OCHOBAaHHUE,
MOKA3aTelb), BLIYUCIAATH 3HAYEHUS CTCTICHEN.

BbINOJIHATH NPUKUAKY U OLEHKY 3HaUYCHUM YUCIIOBBIX
BBIPAXKEHU, MPeNJIaraTb 1 IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NPU BLIMUCTECHUSIX [IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIOKEHUS U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKECHUS
1 YMHOKEHUSI,
pacnpeieUTeIIbHOE
CBOKMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocTteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
Hucnosele
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIAa TPeoOPa30BaHUS YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHUECKHX JACHCTBUM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001LIEHHS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeJIeHU JICIIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIUPOBATH U
NPUMEHSITh NPU3HAKHU JICTTMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUThb OCTaTKU OT JICJICHUS U HEMOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHbIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemath TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCNOJIb30BATh 3aBUCUMOCTH MEX/y BEJIMYMHAMU (CKOPOCT,
BpEMsl, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTb U JIp.):
AHAJIM3MPOBATH U OCMbBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIC
JIaHHBIEC, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUIEHUA 3aa4M C IOMOLIBIO PUCYHKA,

20



JICHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dMpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBaTh NOJyYEHHBIN pE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pemats 3a1aun ¢ moMoIIbI0 Iepedopa BCEX BO3MOKHBIX
BAapUaAHTOB.

3HAKOMUTBCS € MCTOPHEN PAa3BUTHS apU(PMETUKA

Harnannas reomerpusi.
JIvHMYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue avHbI
OTpe3Ka,
METPUUECKUE
CIUHULIBI
VM3MEpPEHUS JJITUHBI.

OKpyX HOCTb U KpYT.

IIpakTrnueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
N3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaX, ONMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOUIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYI0, OTPE30K, Ty,
YTOJ1, IOMaHY10, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HOopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnoab30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YyIJa; CTPOUTH OTPE30K 3aJIaHHOW JTMHBI, YTOJI,
3a/ITAaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbBIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JITaHHOTO pajuyca.
N3006paxath KOHPUTYpAITUU TEOMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTEN HA HEJIMHOBAHHOU U
KJIeTYaTol Oymare; mpeajiarathb, ONMUCbIBaTh U 00CYKAaTh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBaTh M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[IpakTrueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare NpsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTJIbl; CPABHUBATH YIJIbIL.

BbI4ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IToHuMAaTH U MCNIOJIB30BATH NIPH PELIEHUM 32/1a4
3aBMCHMOCTH MEXy €AMHULIAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B PA3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBHIIbHBIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxeHue u
BBEIYNTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Penienre TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO KOMITBIOTEPA IOHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IpOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxaTh 0OBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJIAMHATHOM IIPSIMOU; UCII0JIb30BAaTh KOOPIMHATHYO
NpsMYIO JJI CPaBHEHHUSI IPOOEH.

D®opMyIHPOBATH, 3ANIUCHIBATH € NIOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU Ip0o0OH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JIsl COKpaIeHust JpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJIETISATH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUWIbHOM Apo0u.
BoinoHATH apupmeTnyecKue 1eiicTBUs

C OOBIKHOBEHHBIMH JIpOOSIMU; MPUMEHSATH CBOMCTBA
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3a/1ayu Ha JIpoOHu.
[IpumeneHue OykB
JUTSI 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX TEHCTBUN TS palliOHATA3AIUN
BBIUHCIICHUN.

BoINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;
NpeaIaraTb ¥ NPUMMEHATh NPUEMBI IPOBEPKM BHIYUCIICHUN.
IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, OIUPasch

Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHHUE YaCTH LIEJIOT0 U LEJIO0TO I10 €ro 4acTH;
BbISIBJISITh MX CXOJICTBA M Pa3JIM4usl.

MopaeaupoBarhb X0 PELICHUS 33/1a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MIOJyYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMUTBHCS C UCTOPHEN Pa3BUTHS apuPMETHKA

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C MOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NPUMeEPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOTIINX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOJILHUKA, KBaIpaTa,
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pabota
«IlocTpoeHune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroyibHUK.
IIimomane n
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIE PA3MEPBI.
BeruuncjasTh: nepuMeTp TpEyroybHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIBHUKA; TUIOIIAAb IPSMOYTOJIbHUKA, KBagpaTa.
M300paxkaTh OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajaparT u
MPSAMOYTOJIBHUK € 3aJaHHBIMU JJIMHAMHU CTOPOH.
HcciienoBaths cBOMCTBA NIPAMOYIOJIBHUKA, KBaJApaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOACHUSI, U3MEPEHUS], MOJECIINPOBAHNUS;
CPaBHUBATh CBOMCTBA KBaApaTa U NPSIMOYIOJIbHUKA.
KoncTpynpoBath MaTeMaTH4YeCKHUE NPEIT0KCHUA

C MIOMOIIIBIO CBSA30K «HEKOTOPBINY», «11000i1». Pacmo3naBarth
VCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOTOYT'OJIbHUKAX,
NPUBOJNTH NPUMEPBI U KOHTPIPUMEDHI.

HcciienoBars 3aBUCMMOCTD ILIOIIAAN KBAIPaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pazouBaTh IPSIMOYTOJBHUK HA KBAJPATHI,
TPEYTrOJbHUKHU; COCTABJIATH QUTYPHI U3 KBAJIPaTOB U
PSIMOYTOJIBHUKOB U HAaXOAUTh UX IUIOIIA/b, pa30UBaTh
(burypsl Ha IPSMOYTOJILHUKY U KBaJAPAThl U HAXOAUTh UX
IJI0IA/b.

BreipaxaTh BEIMUNHY IUIOMAAU B PA3JIMYHBIX €INHUALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BATh 3ABUCHMOCTH MEXIy METPUYECKUMU
eAVHULAMU U3MEPEHUS TIJIOMIA N,
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepUMeTpa B MPAKTHUECKUX CUTyanusiX. Pemars 3agaquu

U3 peaabHOU )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3TuuHbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTu4Has 3alucCh
npobeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TekCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlauu Ha 1poou

IIpeacTaBiasiTh IECATHYHYIO APOOB B BUIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHble JpOOU TOYKAMHU HA KOOPJIMHATHON
IIPSIMOM.

BoISIBASTH CX0/JCTBA U PA3JIHY U MPABII apUPMETUIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiIMU, OOBSICHATD UX.

BoInogHaTh apudMeTHIeCKre N1eUCTBUS C IECITUIHBIMU
JpoOsSIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIUHCIICHUU.

I[IpumeHsaTh cBOMicTBA apuPMEeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alU BEIYUCIICHU.

I[IpuMeHSATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HA YUCITIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHMIA.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEpPKALIUE NIPOOHBIE TaAHHbBIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 U LEJIOT0 MO €ro YacTu;
BBIAABJISITH HX CXOACTBA U PA3JINYHS.

MopeanpoBaTh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMbl, Tabiuiel. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3IuYHbIC PEIICHHUS], 3alIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBath APOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpuruyecku oneHMBaTh ITOITYYEHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBHIO, HAXOJAUTH OLINOKHU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxkenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTONBHBIN
napasuiesienunes,
Kky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTueckas
pabora «Pa3Béprka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKaKOLIEM
MHpe NPSIMOYTOJIbHBIN Mapaliienenumnes, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATH, HCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEAILHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO MapajuieenuIea,
KyOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccnenoBathb cBoiicTBa Ky0a, MIPSIMOYTOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3HaBath u u300paxkarh pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienune]
u3 OymMaru u nMpoYrx MaTepuagoB, 00bACHITH CIOCO0
MOJEIINPOBAHUS.
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IPSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTs n3MepeHus, BbIYMCISTD ILI0IIA b TOBEPXHOCTH;
00bEM Ky0a, MPSIMOYTOJIBHOTO Napajliesenuea;
HCCJIeA0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0uronath 1 NpoBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
oniaau 1 00bEMa, NepuMeTpa U IIomaad IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHU.
Pemiars 3aga4um u3 peanbHOMN )KU3HA

[ToBTOpEeHUE 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX NOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUHN, COAEPKALLINUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJIHATH MPE0Opa30BaHMUs YHCEIL.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JACHUCTBUIN

JUISL pallMOHAIM3alH BEIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMbIX ICHCTBUHN 1
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

Pemiats 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PELICHU 3a1a4 U3 IPYyTHUX
y4eOHBIX MPEIMETOB.

Pemarts 3agaun pa3HbIMH ClIOCO0AMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC

cko0ok. OkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
yyclia; HauOOoIbIINI
oOIIHI OEeUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenmumocTh CyMMBI U
MIPOM3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a1a4

HaumenoBanue pazgena |KomamdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYaIOIINXCSI
(Temnbl) Kypca 4acoB COZIEpKaHUE
HartypanpHbie uncina 30 Apudmernyeckue BoinosiHsaTh apudgMeTnyeckue AedCTBUS C MHOTO3HAYHBIMU
JIEUCTBHUSA HaTypaJbHBIMU YUCJIaMU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIPAXKEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIMUCIATH
HaTypaJIbHBIMU 3HAYEHMS BbIPAKEHUHN, COJIEPKAIIUX CTEIICHHU.
yuciaaMu. YucioBsle | BbINOJHATH NPUKHAKY U OLEHKY 3HAUYCHUM YUCIIOBBIX
BBIPAXKEHUSI, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTA.
MOPSJIOK JICHCTBUH, Hcnoab30BaTh NPU BIYUCTEHUSIX IEPEMECTUTEIHLHOE U
HCITOJIb30BaHHE COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUSI,

pacnpeenuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUI.
HccnenoBath 4ynciIOBbIe 3aKOHOMEPHOCTH, IPOBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
rUINoTe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOoJIbIIEro OOUIEro AEIUTENS U HAUMEHBIIET0 O0IIero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCIIOIh30BaTh ITH
MOHSITUS NIPH PELICHUHU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAaUOOJIBIIEr0 OOLIEro
JICTUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PA3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEIH.
HccaenoBaTh yclioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00CyKkaaTh, hopMyIMpoBaTh
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000CHOBBIBATb BbIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YUCET.

HcciienoBath CBOMCTBA IETMMOCTA CYMMBI M IIPOU3BE/ICHUS
quced.

IIpuBoOAUTH NPUMeEPBHI YUCE C 3aJJaHHBIMU CBOWCTBAMHU,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YHCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IOMOIIBK) KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C ITIOMOIILBIO CBA30K «W», «UIIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JEeTUMOCTH, apu(METHUECKUM CITIOCOOOM, UCTIONB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPHAHTOB.

MoaeaunpoBarb X0 peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHMIIHI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnuyecku oueHUBaTh ITOJYYEHHBIN PE3YJIbTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBHUIO

Harnsanas reometpus.
[IpsiMbIE HA TIOCKOCTH

IlepnienauKyIApHBIE
psIMbIE.
[TapannensHbie
psIMbIE.
Paccrosaue mexnay

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYATON Oymare JiBe epeceKaroIuecs
IIpPsIMBIE, 1BE NTapaJIEIbHBIC IIPSIMBIE, CTPOUTH MPAMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOU CETKE

MIEPIICHIUKYJIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJUICIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTosiHAE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJTMHY ITyTH HAa KBaJpPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue apooei.
CpaBHeHue U
yIOpsI0UYMBaHUE
JpOOeid.
Jecstuunbie qpoou
U MeTprUYecKas
CHUCTEMa Mep.
Apudmernueckue
JIEUCTBUS

C OOBIKHOBECHHBIMH
1 JECATHIHBIMH
JTPOOSIMHU.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH ApO0H, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCMOIB30BATH JIECSITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BETUYUH B METPUUSCKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOIHSTH
npeodpazoBaHusl 1podeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apr(PMETUUCCKUX IEUCTBUM IS pallMOHAIM3AIIUN
BBIYMCJICHUU.

CocTaBiasiTh OTHOIIEHHUS U IPONOPIINH, HAXOAUTH
OTHOILIEHUE BEJIUYUH, ICJIUTh BEIUYNHY B JAHHOM
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OTHOIIICHUH.
Macmra0,
MIPOTIOPLIHSL.
[ToHsATHE pOLIEHTA.
Brruncnenune
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MPOIICHTY.

Pelienne TeKCTOBBIX
3a7a4, CoAepKaIIUX
JpoOU U MPOIEHTHI.
IIpakTnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPYKHOCTHU
K €€ 1uaMeTpy»

OTHOIIICHUH.
Haxoautb 3kCIepMMEHTAJILHBIM IIYTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUYMH,
HAXOJAUTb MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATD, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUuun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BouI4ucasiTh TPOLIEHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasth 1poOU U MPOLEHTHI, HAXOUTh NPUOTUKEHUS
quced.

Pematsb 3aga4m Ha 4aCcTH, IPOLEHTHI, IPOIOPIUH,

Ha HaXOXJCHHE TPoOH (TPOIEHTA) OT BEJIMYUHBI U BEJTMUUHbI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIU4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbIC PEIICHUS, 3alTUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTIpEIeIISITh HAaNOOJIbIIIee M HAMMEHBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cHMMETpHUSI.
enTpanpHas
CUMMETPHS.

Pacno3naBaTh Ha yepTekax U N300pAKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0O HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHyto, TPEYTrOIbHUK, MPSIMOYTOJIbHUK,
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[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOU, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSIMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaIMH, UCTIOIb3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCII0JIb3YSl SKCIIEPUMEHT, HaOIIO/IEHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU QUTYD

Bripaxenus ¢ OykBamu

[Tpumenenue OykB
JUTSL 3aIIUCH
MaTeMaTHYECKUX
BBIPAKEHUN U
MIPEUTOKEHUM.
bykBeHHBIE
BBIPKEHHUS U
YUCJIOBBIE
MOJACTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaxO0XKJICHUE
HEN3BECTHOI'O

Hcnoab3oBaTh 0YKBBI 1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh OYKBBI JISl UX 3AIKCH.

BouIuucasiTh 4iciIOBOE 3HaUeHUE OYKBEHHOT'O BBIPAYKEHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucbiBaTh (OPMYJIBI: IEPUMETPA U TUIOILIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIUHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocrTaBasth popMyJibl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BBINOJIHATH BEIYMCIICHUS 110 3TUM (POPMYIIaM.
DopMyJIbL HaxoauTh HEM3BECTHBIM KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUSI
Harnsgaas reomerpust. 14 YeTpIpEXYTOIBHUK, M300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTOl Oymare
@urypsl Ha IIIOCKOCTH IPUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMU:
[IpsIMOYTOJIbHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JTaroHaieH.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
dopMyIIsl
IIEpUMETpa U
TJIOIIA TN
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHUE IO IN
duryp.
IIpakTrueckas

CTOpPOHAMHU, NPSIMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarars U 00CyKa1aTh cocoObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBarth, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NPSIMOYIOJIbHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OGOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh M CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
PaCNoO3HABaTh OCTPbIC, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, TPSMO-
YTOJIbHBIH, TYTIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bb1uncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €TUHUIIBI
M3MEpPEHUS ITTMHBI U TUIOIAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJTUH U
IUIOLIAEH Ha KileTyaTor Oymare, NpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAu Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIBHBIC YHUCJIA

40

Ilenble yncna.
Monayns uucna,
reoMeTpudecKas
UHTEpIIpeTalusl
MoyJis. UucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHUIIATEJIHHBIC
yucia. CpaBHEHUE
TIOJIOXKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCE.
Apudmernueckue
JICUCTBHUS

C MOJIOKUTEITBHBIMHU
U OTpUIATEIbHBIMU
YHCJIaMH.

Penienre TeKCTOBBIX
3aja4

IIpuBoAUTH MPUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJI0KUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABUJIA BBIUYHUCIICHUS C ITOJOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA

C TIOJIOKHUTEILHBIMU U OTPUIATEIILHBIMU YHACJIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne JaHHBIX

[IpssmoyronbHas
cCUCTEMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Toukn
Ha TJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JarpaMMel.
[IpakTrueckas
pabora «Iloctpoenue
JUarpaMm.
Pemienue TekCcTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 1O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTO0YATHIC U KPYTOBBIC THArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpaMmmbl. Ucnosb3oBaTh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJIbHON KU3HU

[IPECTABICHHBIE

B Ta0JIHIAX U

Ha auarpaMmax
Harmsannas reometpus. IIpssMOyTronbHbIN PacnosnaBarth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300pakKaTh UX

KyO, mpu3ma,
nipamMua, KOHycC,
IIWIAHID, Tap 1
cdepa.
N3obpaxkenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTs NpuMepPbl 00HEKTOB OKPYKAIOIIETO MHUPA,
uMerImux GopMbl HA3BaHHBIX TEJI.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpIIMHA, pEOPO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
IUJIMH]pa U KOHYCA.
[IpakTueckas
pabota «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMA;
€UHUILIBI U3MEPEHUS
o0bEma. O6BEM

N3yuaTth, HCNONB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA HAa3BAaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3IMYHsL: MEXY MUPAMUION U IPU3MOI; MEXKTY
UWIMHIPOM, KOHYCOM H IIapOM.

Pacno3HaBaTth pa3BEPTKH NMapaienenunena, Kyoa, mpu3Msl,
MUPaMUJIBI, KOHYCA, IIIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena U3 pa3BEPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTs HA MoAesAX: JUIMHBI pEOEp MHOTOI'PaHHUKOB,
JMaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOILHOTO

IPSIMOYT'OJIBHOTI'O nmapajuiejcnuIieaa.
lapajliejenumeaa, BoruuncasaTts no gpopmysam: 00bEM MPSIMOYTrOIbHOTO
Ky0a, (popMyIEl napajuienenumneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00BbEMa 00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
MapAJIICTICIUIIECIOB; PelIaTh 32Ja4M C peaJbHBIMU TaHHBIMU
[ToBTOpEeHue, 06001IEHNE, 20 IToBTOpEHUE BouruncasTh 3HaYCHHS BBIPAXKEHUHN, COAEPHKALLNUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHSITHI
1 METOJIOB KyPCOB 5
M 6 KJIaccoB,
000011EHNE U
CHCTEMAaTH3aIs
3HaAHUH

HaTypaJIbHBIE, LIEJIbIE, I0JIOKUTEIBHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHbBIE U AECATUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YUCEI U BhIPAXKECHU.

Bri0upath cioco0d cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOICcTBAa apu(METUYECKUX ACHUCTBUI

JUISL pallOHAIN3alUU BEIYUCIICHUN.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
MPEIMETOB.

PemaTh 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBHUI U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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PABOYAS ITIPOT'PAMMA YYUEFHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
oHa o0OecrneurBaeT M3y4YECHUE IPYTUX JUCHUIUINH, KaK €CTECTBEHHO-HAY4YHOTO, TaK U
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsl IPOJOTIAKEHUSI 00pa30BaHUs U
B TOBCEJIHEBHON >XuW3HH. Pa3BuTHe y o0Oyyaronmxcs Hay4dHBIX NpPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakiuii, Crocode OTpakKeHHS
MaTeMaTUYECKOW HAyKOW SIBIIGHMM W TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM TMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAu€CTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTalyi B COBpeMEHHOM LM(poBOM oOmiecTBe. M3ydueHue anreOpsl oOecreuynBaeT
pa3BUTHE YMEHHUs HaOII0JaTh, CpaBHUBAaTh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOeHHME Kypca aireOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlUXCA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE pacCyXIeHUsA, OO0O0OIICHME W KOHKPETHU3AIHUIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITETILHOM JIESITEIbHOCTU OOYYarOIIUXCsl, OITOMY CAMOCTOSITEIbHOE PEIICHUE
3a/1a4 SBJISETCA pealu3anuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOTO Kypca «AnreOpa» IJii OCHOBHOI'O OOIIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJICP’KATEIbHO-METOJIUYECKUE JIUMHUMU:
«Ywucna v BBIYUCIICHUSD», « AJreOpaniecKue BRIPaXEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dyuknun». Kaxnas M3 3TUX coaepKaTelbHO-METOJUYECKUX JIMHUM pa3BUBAETCS HA
MPOTSKEHUU TPEX JIET U3YUEHHUS Kypca, B3aMMOJEHCTBYS C APYTMMHU €ro JMHUSIMU. B
X0JIe U3y4eHHs] Y4eOHOTro Kypca OOydYaromUMCs MPUXOIUTCS JIOTHYECKH PaCCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M € 3TUM B mOporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHHUBEPCAJIBLHOTO MAaTEMaTHUYECKOrO S3bIKA.
ConepkaTeaIbHON U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUA «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJbHEHIIErO
W3Y4YCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX JJISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTre moHATHS O 4YHCIIE HAa ypOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUSI CBS3aHOC
paIMOHAIBHBIMA U HUPPAITMOHATILHBIMU YHUCIaMH, (OPMUPOBAHUEM TMPEACTABICHHUIIO
JNEUCTBUTEILHOM YHCIIE. 3aBEpIICHHWE OCBOCHUSI YKCIOBOW JIMHUUM OTHECEHOK
cpenHeMy o01eMy 00pa3oBaHHIO.
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Copneprkanue AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHSI Y HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTEeMaTUYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKHU, CMEKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIETro
oOpa3oBaHus Y4eOHBIH MaTepuaj TPYNIHPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHUH.
AnreOpa [I€MOHCTpPUpPYET 3HAUYCHHE MAaTEMaTUKH KakK s3bIka i1 TOCTPOCHUS
MaTEeMaTUYECKUX MOJIeIIeH, OTMMCAHMsI POIIECCOB | SIBJICHUH pealbHOTO MUpa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUYECKOTO MBITUICHHUS,
HEOOXOAMUMOTI0, B YACTHOCTH, /11l OCBOCHHUSI Kypca HH(POPMATUKHU, U OBJIAJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHrne CHMBOJBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEN K MATEMaTH4YE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaQUUECKOM JIMHUM HAIEJICHO Ha IMOJy4YeHUe
OOy4YarOIIMMUCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEW MaTeMaTH4eCKOW MOJIEH IS
ONMMCAHMS W HWCCIEAOBAHHUS Pa3HOOOpa3HBIX TIPOIECCOB W SIBICHUN B TMPUPOJE U
oOmecTBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3ydaercs yueOHBIN Kypc «Anredpay,
KOTOPBI BKJIIOYACT CICAYIONIME OCHOBHBIE pasfenbl coaepkanms: «Yuciaa u
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DOYyHKIIUW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 yaca (3 yaca B Henmento), B 9 kinacce — 102 yaca (3 gaca B HEACIIO).

COJEPXAHUE OBYUYEHUA
7 KJIIACC

Yucsa 1 BbIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U IECSITHYHBIE, IEPEX0]T OT OJHOM (POopMBI 3amucH apodei K
npyroi. IloHsATHME palMOHAIBHOTO 4YHUCHA, 3alUCh, CPAaBHEHUE, YIOPSAIOYMBAHUE
pallMOHANIbHBIX 4uceld. Apudmernueckue MIEHUCTBUS C palMOHAIBLHBIMU YHCIIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHBIM TIOKa3zaTeleM: OIpeJesieHne, mpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMNPEACJICHMS, 3amuch OoJbIIMX uuces. [IpoleHThl, 3anuch
MPOIICHTOB B BHJE JIpoOW W ApoOW B BHUIEC MPOIEHTOB. Tpu OCHOBHBIC 3aJaud Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 PeabHON MPAKTUKHU.

[IpuMmeHeHne MPU3HAKOB JCIUMOCTH, Pa3IOKEHHE HAa MHOXKHUTEIU HaTypabHBIX
qyuces.

PeanbHbIe 3aBUCHUMOCTH, B TOM YHCIIE TIPSIMasi U 00paTHas MPOTIOPITMOHATIEHOCTH.
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AJiredpanyeckue BbIPaKeHUA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUA C INepeMeHHOW. JlomycTumele
3HaYeHUs] NEepeMEHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXAY BEJIMYMHAMHM B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynaMm. IIpeoOpa3oBaHne OyKBEHHBIX BBIpa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MPeoOpa30BaHUsl CyMM U MPOU3BEACHUM,
IIPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHUS TOAOOHBIX CIIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CroXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POPMyJIbl COKPAIIEHHOIO YMHOYKEHUS: KBaApaT CyMMbl U
KBaapar pazHocTH. Popmyna pa3sHOCTH KBaaparoB. Pas3noxkeHue MHOTOWIEHOB Ha
MHOKHUTEIIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHH.

JInHelHOEe ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUU. (COCTaBICHHE YpPAaBHEHHWW IO YCIOBHIO 3aJadH.
Pemenne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHME C JBYMs NEpEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepEeMEHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMeps! pemenHnst TEKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YnuciioBbie mpoMeXyTKH. PaccTosiaue mexnay 1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbBIX Qopmyiamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInaeinas Qynkmus, e€ rpaduk. ['paduk dbyaxkmmm y = |x|. I'paduueckoe
pEelIEHNE JTUHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC
Yuciia 1 BbIYUCTICHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonaibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMOHANbHBIX uuced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHHSIM.
JleHCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enbIM NoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIl TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIH.
Anrebpandeckas npods. OCHOBHOE CBOMCTBO anrebpandeckoit npoou. CioxxeHue,
BbIUMTaHHE, YMHOKEHUE, JIEJIeHNE anreOpanueckux qpooeil. ParmoHnanbHble BRIpaXKeHUS
U uX npeoOpa3oBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Pemienvue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocreniune
JTpoOHO-paIMOHAIbHBIE YPAaBHCHHUS.

I'paduueckas mHTEepHpeTands ypaBHEHHH C JIByMs TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUM C ABYMS IEpEMEHHBIMU. [IprMephbI pelieHus CUCTEM HEJIMHEWHBIX
YpaBHEHUM C ABYMsI IEPEMEHHBIMM.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTDh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUN (PYHKIMH.
CnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(bYHKINI, OTpaXkarouX peaabHbIe IPOIECCHI.

@OyHKIIMHU, ONUCHIBAIOLINE MIPSIMYIO U 00paTHYIO IPONOPLHOHATIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynakiun Y = X2, ¥ = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHu#H
U CUCTEM YPaBHEHMH.

9 KVIACC
Yucia 1 BbIYMCJICHUS

PanimonanpHbpie 4Mciia, UppalMoHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHECUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIAa KaK
OECKOHEUHBbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apu(pMeTHIECKUe JEUCTBHS
C JCUCTBUTEIIbHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYXKAIOIIETO  MHpa, JUIMTEIBHOCTH  IMPOIIECCOBB
OKPY’KAIOLIEM MUPE.

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUONMKeHUs. OKpyriieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIUYHCICHUM.

YpaBHeHNS U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PemeHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOJIOM.

VYpaBHeHue c JByMs TEepeMEHHBIMH H ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. Perenne cucteM AByX ypaBHEHUM, OJTHO
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U3 KOTOPBIX JMHEWHOE, a JIpyroe — BTOpOH crtemeHu. ['paduueckas MHTEprpeTanus
CUCTEMBI YPABHEHUI C ABYMs IIEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemMeHHol. KBagpaTHble HepaBeHCTBa. I'paduueckast
MHTEPIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
Ksanpatununas gpynkius, e€ rpadux u cBorictpa. [Tapadoma, KoopaAuHATHI BEPIIUHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'papuxn ¢ynkuuii: y = £x, y= £x+b, y = ii, y=x3y =% y=|x|
X
U UX CBOWCTBA.

YuciioBbIe IOCTI€10BATEILHOCTH U NPOrPECCHH

[loHsATME YHUCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHUE  IIOCIEN0BATEIBHOCTH
peKyppeHTHOM hopMyJioit u popMyIioi N-TO YJieHa.

Apudmernueckass U reoMerpuyeckas nporpeccur. Popmyisl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(pMETUYECKONH U T€OMETPHUUECKON MPOTrPECCHil TOUKaMU
Ha KOOPJWHATHOM IUJIOCKOCTH. JIMHEHWHBIM M SKCIOHCHUUAIBbHBIN pocT. CIOXKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe  pe3ynbTaThl  OCBOCHHS  MPOTpaMMBI  y4eOHOTO  Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUS

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C pallMOHAIBHBIMHU YUCJIAMHU.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAKEHUM, MPUMEHSITh Pa3HOOOPa3HbIE CITOCOOBI
U PUEMBI BBIYUCIICHHS 3HAYCHHUM APOOHBIX BBIPAKEHUH, COMEPKAIINX OOBIKHOBEHHBIC
U JCCATUYHBIC JPOOH.

[lepexoauts OT omHOW (OpPMBI 3amUCH 4ucen K Apyrou (mmpeoOpa3oBBIBATh
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOYMBATH PALMOHAJIBHBIC YHUCIIA.

OKpyrasTh yucna.

BpINOMHATE NPUKUAKY M OLICHKY pPE3yJibTaTa BBIYMCICHHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpAXKEHUH. BBINOMHATH AEHCTBUS CO CTEHNEHSIMU C HaTypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHsTh NPU3HAKK [EIUMOCTH, Pa3OKEHHE Ha MHOMXHUTEIN HaTypaJbHBIX
quCel.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIMOPITUOHAILHOCTRIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpHUBaeMBbIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHU

Hcnonb3oBarh anreOpanyeckylo TEPMUHOJIOTHIO M CHUMBOJIMKY, NMPUMEHSTH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUM TMpU 33JaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BhINonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH HPHUBEACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3yioKEHUE MHOTOWIEHOB HA MHOKUTEIHN C TIOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, NPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh TIpeoOpa3oBaHUs MHOTOWICHOB /I PEUICHUS pPa3IuyHbIX 3a7a4uu3
MaTE€MaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcrnons30BaTh CBOWCTBA CTENEHEHM C  HATypAJIbHBIMU  ITOKA3aTEJISIMM JUIS
peoOpa3oBaHuUs BHIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiars nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSS IIPaBUila IIepexoa
OT MCXOJHOIO0 YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JIM YUCIIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TonGupats mpuMepsl ap YKUCE, SABIISIOMUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUs
C IBYMS ITIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKUMHA

N3o0paxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YHCIOBBIE MPOMEKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OtmMmedaTh B KOOPAMHATHOW INIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJIMHATaM, CTPOUTh
rpaduky muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMHA Y = |X|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOsSHUE, I[€Ha, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHHIO €€ apryMEeHTa.

[lonnmarpy rpaduueckuii cmoco® TMpeAcTaBleHUS W aHaidu3a HWH(GOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yuciia v BbIYUCICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHHsS WU BBIYMCICHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUYECKOTO KBaJApPaTHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIINX KBAaJpaTHbIE KOPHU, MCIIONb3Ysl CBOMCTBA
KOpHEM.

Hcnonp30Bath 3anucy OOJIBIINX U MAJIBIX YUCEII C IOMOILBIO IECATUYHBIX Ipo0eit
u creneneit yncna 10.

AuredpanvecKkue BbIpasKeHHUs

[TpyuMeHsTh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeNIeM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUMN, COJIEPIKAIIMX CTEIICHU C IIEJIBIM MMOKa3aTeIeM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPA30BaHUSI  PAlMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTe mpeoOpa3oBaHMsl BBIPAXKEHUNU ISl PEIICHUS Pa3Iu4HBbIX 3a7a4
13 MaTeMaTUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemrare nMHENHBIE, KBaJpaTHBIE YPABHEHHUS M PALMOHAIBHBIE YPaBHEHMS,
CBOAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
Yucjie ¢ TpUMEHEHHWEM Tpaduueckux TMpeAcTaBiIeHu (ycTaHaBIMBATh, WUMEET JU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CII UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT ciOBeCHON (OPMYITHUPOBKHU 3a/lauu K e€ airedpandecKol MOJEH
C IMTIOMOUIBI0 COCTABJICHUSI YPABHEHMS WM CUCTEMBl YPaBHEHWH, HWHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTarT.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUS], OLIEHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, JaBaTh rpaduuecKyro
WJUTFOCTPALIIO0 MHOYKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumaTe W HCHOJB30BaTh (DYHKIIMOHAJBLHBIE TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHMsI), OMNPEACNATh 3HaueHHWE (YHKIUU 110 3HAYCHHIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIINUHU IO €€ TpaduKy.

CtpouTtb rpaduku dJIeMEHTApHBIX (DYHKITUN BUIA:

y=", y= x2, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIIHI
X

1o e€ rpauky.

[IpenMeTHBIC pe3ysibTaThl OCBOCHHS TPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 9 Kjacce:

YucJa ¥ BbIYUCTICHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C pAIlMOHATIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCIEHUS C HWPPAUUOHAIBHBIMU
YHCJIaMH.

Haxomuths 3Ha4YeHHs CTENEHEW C LEIBIMHU IOKA3ATEIAMU U KOPHEW, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATH MNPUKUJKY  pE3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHblE W KBaJpaTHbIC YPAaBHEHUS, YPABHEHMWS, CBOIAIIMECS K HHUM,
npocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI WU CUCTEMBI JBYX YPABHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
Yuciae C NPUMEHEHHEM TpauyecKuX TMpeCTaBIeHU (yCTaHaBIWBAaTh, HMEET JIH
ypaBHEHHE WK CUCTEMA YPABHEHUU PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemiars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMUCHIBATH PELUIEHUE C IOMOIIBIO CUMBOJIOB.

PemaTe cuctembl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIJIHOYAIOIINE
KBaIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHUCIIOBOU
MPSMO#1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKUIMHA

Pacrio3naBate GyHKIMM W3ydyeHHBIX BHUAOB. [loka3piBaTh CXEeMaTUYECKU
pacroJIOKEHUE Ha KOOPJAWHATHOM IUIOCKOCTH TpaduKOB (YHKIUMH BHIA: Yy = £X,
y=#x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocru

X
OT 3HaueHUN KOA((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.
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Ctpouth W u300pa)kaTh CXEMATUYECKH TIpaUKU KBAaIpPaTUYHBIX (DYHKUHUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMI MO UX TpauKaMm.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 1O (opmyne, NPUBOIUTH NPHUMEPHI
KBaJPAaTUYHBIX QYHKUIWH U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEI0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apupMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUH TPU Pa3HBIX
crioco0ax 3a1aHusl.

BhBINOMHATE BBIYUCIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-T0 YjeHa apuPMETHIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTU TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IIOCJIENOBATEINBHOCTAMU, B TOM YHCIIE
3aJ]auy U3 peaJbHOMN KU3HU (C UCIOJIB30BaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KomnnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE
Uucrna v BBIYUCTICHUS. 25 [Tonsarue CucreMaTu3upoBaTh U 000ralmiaTh 3HAHUS
ParmonannHbBIE UnciIa pPalMOHAIIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JNEUCTBUS IPU HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHbIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YHOPSIAOUNBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHnb

C HaTypaJbHbIM
MIOKa3aTeJIeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI

W3 peaibHON
MPAKTUKH.

IIpu3Haky genuMocTy,
Pa3oKEeHUA

Ha MHOKUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B ICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JTECATUYHYIO IPOOb.

IIpuMeHATH pa3HOO0pa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coziepKanmx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOMW U OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee yJ00HOM 1151 BEIYMCIICHUH,
npeoOpa3oBBIBATH POOHBIC BHIPAXKEHUS HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C 1ETBIMH
YUCIIAMH.

IIpuBoAUTH YKCI0BbIEe U OYyKBEHHbIE IPUMeEPBI CTETICHU
C HaTYpaJIbHBIM IOKA3aTeIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUSI CTENIEHHU U MOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4YeHHUs cTerneHei puaa a" (a — mo00e parMoHaIbHOE
YUCJI0, N — HATYPAJIBHOE YHUCJIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATILHOCTH

IloHUMATBH CMBICH 3aITUCH OOJIBIITUX YUCET C IIOMOIIIHIO
JECATUYHBIX Apo0Oei u crenenei yucna 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpumMeHATH IPU3HAKK IETUMOCTH, PA3JIOKEHUSI Ha
MHOXXHUTEJIM HaTypaJIbHbIX YUCEN.

PemaTh 3a1a4u Ha 4acTU, IPOLIEHTHI, IPOTIOPIUH,

Ha HaxO0XJIeHUe ApoOu (MPOLIEHTa) OT BEJIMYUHBI U
BEJTMYHUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIAET OJHA BEJIMUYMUHA OT JIPYTOM.
IIpuBoAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH PeIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSCHSITD, ONTUPASCh HA OMPE/ICICHHUS,
IIPSIMO MPOTIOPITHOHAIBHBIE U 00OpPaTHO MPOTIOPITHOHAIBHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemiaThb npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, MPSIMYIO U 00paTHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAKECHUS.
IIepemenHbIE.
Jomnyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DopMyJIbI.

OBaaners anredpanuecKkoil TEpPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaria.
Haxoauth 3Ha4eHNsI OyKBEHHBIX BHIPAKCHUH MPHU 33JJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKCHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00OHBIX CaracMblIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXEHUE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
npUBeICHUE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTEICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHUE
MHOTOYJICHOB.
dopMyibl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHOKUTEIN

Ha MHOTOWICH U MHOTOWICHA HA MHOTOWICH, IPUMEHATH
dbopMyIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyuiecTBJAATH Pa3i0KeHUE MHOTOWICHOB HA MHOXHUTEIH
MyTEM BBIHECEHUS 32 CKOOKH OOIIET0 MHOKHUTETIS,
npuMeHeHus (HOPMYJITbI pa3HOCTH KBAAPATOB, HOPMYJT
COKpAIIEHHOTO YMHOKEHHUSI.

IIpumeHsaTH Mpeodpa3oBaHre MHOTOUYJICHOB JIJISI PEIICHHUS
Pa3TUYHBIX 3371a4 U3 MAaTEMATUKH, CMEKHBIX ITPEAMETOB,
U3 peaybHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUM.
JIunelinoe ypaBHEHUE

PemiaTeb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHAS MPaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. IlpoBepsrs,
SABJISICTCS JIM KOHKPETHOE YHUCJIO KOPHEM YPAaBHEHHS.
IHoadupaTs npuMepbI Nap YKCEII, BISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHECHUM.
JInHerHoe ypaBHEHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSCh TPaPUKOM,
NPUBOAMTH PUMEPbI PELICHUST YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUMN
C IBYMSI [IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMM MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOpJIUHATHOM
MPSIMO.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBI; 3aMCHIBATh X HA aJIreOpandecKoM S3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH IpadUKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYJIaMH, B TOM YUCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPaPUIECKUI CIOCOO MTPEICTABICHUS
W aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIINH, OBJIA/ICBAThH
GYHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + D,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUM.
CBoiicTBa QyHKITHIA.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 dummeHToB K u b.

Crpontsh rpaduku nuHerHON GyHKIMHA, QYHKIUHA Y =| X |.
Hcnoas3oBath nM(ppoBbIe pecypehl 11 IOCTPOEHUS
rpadukoB GYHKIMIA U U3yYEHHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHMHON (YHKIUH.
['paduk Pynkiun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bb10upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX ITOHATUI YKCEJl, BBIYUCICHU, TPeoOpa30BaHUil BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMbIX IEHCTBUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHUH, TPeoOpa30BaHu,
ITOCTPOCHHU.
Pewmiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pEIICHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATDH, BEIOUPATH
CIoco0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

KBazgpaTHbie KOpHU

u3 yucia. [lousrue
00 UppalMoOHATILHOM
yuciae. JlecsaTuanbie
MPUOIIMIKEHUS
HUppAMOHATBLHBIX
YHCEJL.
JleficTBUTETTBHBIC
yucina. CpaBHeHuUe
JNIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJApaTHbIC KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIbI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHHe KBaIpaTHOTO KOPHs

13 4ucia, apu(METHIeCKOro KBapPaTHOTO KOPHSI.
IIpuMeHATH Olepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOIUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATBH U YNOPAX0YHUBATH PALIMOHAIIBHBIC U
HWppalroOHaIbHbIC YUCIIA, 3aAMUCAHHBIE C TIOMOILBIO
KBaJIPaTHBIX KOPHEM.

HccaenoBars ypaBHEHHUE X2 = @, HAXOJUTH TOYHBIE U
npubIuKEHHBIE KopHU Tipu a > 0.

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHCJIOBBIEC SKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPe0Opa3oBaHMs BEIPAKECHUM.
BoInoJHATH Npeodpa3oBaHusA BLIPAXKEHUN, COIEPKAITUX
KBaJpaTHbIC KOPHU. BeIpaxaTh epeMeHHbIC

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BbI1vucJasTh 3HAYEHUA BBIPAKEHUM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOUMOCTH
KaJIbKYJISTOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMHU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHs MaTEMaTUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C HEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEJIbIM

CreneHp ¢ LEIbIM II0KA3aTEeJIEM. II0Ka3aTEeIIEM.
[TOKA3aTeIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMch OONBIIMX U MAJIBIX YUCEN
qHUCa. B CTaHJapTHOM BuJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepnl 00bEeKTOB 3aMyCaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/JIE
(OT BIeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB OOBEKTOB, NITUTENBHOCTU
YaCTHI] IIPOLIECCOB B OKPYKAIOILLEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
O00BEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTEIEHU
JUTUTEIBHOCTD C LEJIBIM TIOKA3aTENEM.
IPOLIECCOB IIpuMeHATHL CBOIiCTBA CTENIEHU JIJIs1 TpeoOpa3oBaHUs
B OKpY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTENIEHU BbInoOJHATH JelCTBUSA C YMCIaMH, 3alTMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, JEJICHUE, BO3BEICHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpATHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs1. KBaipaTHbIii TPEXUIIEH. BO3MOKHOCTb €T0 Pa3j0KEHUSI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJIPaTHOIO C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpandeckast
npoOb. JlomycTuMeble
3HAYCHUS
MIePEMEHHBIX,
BXO/ISTIAX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpoOeid.

Cnoxenue,
BBIUHTAHUE,

YMHOKXCHHNEC U JCJICHUC

anreOpanyecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BoipakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUSI.
BbInOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHue JpoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISATOpPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl IpoOeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyeckuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHusl BRIPAKEHUN JJIs PELICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvOHAJIbHbBIC
ypaBHEHMUS.

Pemienue TeKkCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacnio3zHaBaTh KBaJpaTHbIC YPABHEHHUS.

3anuceiBaTh (POPMYJIy KOpPHEH KBAJAPATHOIO YPABHEHUS;
pelaTb KBaJApaTHbIe YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh MpocTeinye UCCaAeA0BAHU KBAPATHBIX
YPAaBHEHH.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
Haobuaronath 1 aHAJIM3UPOBATH CBA3b MEXAY KOPHSIMH U
KO3 duIMEeHTaMH KBaAPATHOTO YpaBHEHMUS.
dopmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS

3a1ad4.

Pemath TekcTOBBIE 321a4H aNTreOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYITMPOBKHU yCIIOBUS 3a7a4u
K aJireOpandecKkoi MoJieIu MyTEM COCTaBIICHUS YPAaBHEHMUS,
pelaTh COCTaBJICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JIuneiinoe ypaBHeHune
C AByMS
MIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHns ypaBHEeHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM nByx
JIMHEWHBIX YPABHEHUN

PacniozHaBaTh JTMHEHHbBIE YDABHEHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HUCI0J1b3YyH UM(POBHIE PeCypPChl.

PaznuyaTth napassenbHble U IEPEeCEKAOIIUECS IIPSAMBIE
110 UX YPABHEHUSM.

PemiaTes cucteMsl IBYX JIMHEUHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU I10ICTAHOBKOU U CIIOKECHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemath mpocTeime CucTeMbl, B KOTOPBIX OJHO

W3 YPABHECHUH HE SIBIIACTCS JINHEHHBIM.

IIpuBoauTh rpaguyUecKy0 HHTEPIPETALUIO PEIICHUS
YPaBHEHUS C IByMsI IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H AITEOPANIECKIM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoselie
HEPABEHCTBA U UX
CBOKMCTBA.
HepaBenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
petenre. CucTtemsl
JIMHENHBIX HEPABEHCTB

DopMyJUPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, H300paxaTh
pelIeHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
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C OJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHns TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
PAMON

OyHKIWH. [lonsiTue pyHKUUM. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeieNieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havenust GyHKINNA, 3aJaHHBIX GopMyTiaMu
3HAYEHUN (DYHKLIHH. (mpu HEOOXOAMMOCTH UCTIONIB30BaTh KAJIbKYJISTOP);
CrniocoObI 3a1aHus COCTABJISAITH TA0JIMIbI 3HAYEHUH (QYHKIIUU.
byHKIMA. CTpouTh no Toukam rpaguku GyHKIIUN.
['padux byHKIIHN. OnucbIBaTH CBOMCTBA PYHKIIMKM HA OCHOBE €€
CaoiicTBa (hyHKLINH, rpauuecKoro npeacTaBICHUsI.
uX 0TOOpaxeHue Hcnoan3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIONIUX PEATbHBIC
npotecchl U sijeHus. [IpuBoauTh NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.
Hcnonb30BaTh KOMIIBLIOTEPHBbIE POTPAMMBbI
JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. UYrenne u noctpoerre | HaxoauTs ¢ moMmombio rpaduka QyHKIIMN 3HAYSHUE OTHOM

Uucnosbie QyHKINH

rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

U3 pacCMaTpPUBAEMBbIX BEJIUYHUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTh
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bynxmi,

MCIKAY BCIIMUNHAMM.

OTPAXKAIOIIUX OnucbIBaTH XapaKkTep U3MEHEHHUS OJTHON BETMYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS IPYTOM.
OyHKIWH, Pacno3naBath BubI n3ydaeMbix GyHkiuil. [loka3siBaTh
OMMCBIBAIOIINEC CXEeMaTHYeCKHU M0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB QyHKIMIA Bupa: Yy = X3,y =x3,y =vVx,y = |x|.
NPONOPIHOHAITLHBIC Hcnoab3oBaTh PyHKIUOHAIBHO-TPaUuYecKue
3aBUCUMOCTH, UX NMPeACTABJEHHUS IS PEIICHUS U UCCIIEIOBAaHUS YPABHEHUN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IpumensaTs HU@PPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x4,y =%,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bbi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIEHHE

3HaAHUH

YuCell, BBIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
YpaBHCHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJIHIEMBIX JEHCTBUMN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MpeoOpa3oBaHuH,
MTOCTPOCHHUI.

PemiaTs 3a1aum U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJISl PEIICHUS 3a/1a4 U3 IPYTrUx
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPDABHUBAThH, BLIOUPATH
CIOCO0OBI PEMICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCS
(Temnl) Kypca 4acoB COZIEpKaHUE
Uucna 1 BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh nmpeacraBJ/IieHHs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENbHBIE YnCTIa UppaLMOHAIbHBIE HaTypaJIbHBIX YUCEN 10 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
4uCia, KOHEYHBIE U O3HaAKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABIICHHUS
OEeCKOHEUYHbIE NEHCTBUTENIBHOTO YMCIIAa KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE JPOOH. JIpoOH, IPUMEHSITh JIECATUYHBIE TPUOTKEHHS
MHOXeCTBO pPalMOHAIBHBIX U UPPALTMOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX HN300paxaTh 1cHCTBUTEIBHBIC YACIA TOUKAMHA
YHUCE,; KOOPJIUHATHOM IPSIMOM.
NEUCTBUTEIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
yucia Kak JEMCTBUTEIbHBIE YUCIIA.
OEeCKOHEUHbIE BbInosHATH, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI,
JECSTUUHBIE TPOOH. apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIIBHBIMU YUCIIAMH;
B3anMHO 01HO3HaYHOE | HAXOAMTb 3HAYEHHUS CTEIICHEW C LEIbIMH ITOKA3ATEISIMU U
COOTBETCTBHUE MEXY KOpHEW; BBIYMCJISATH 3HAUCHUS] YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuyuTs npeacraBjieHne 0 3HAYUMOCTU
NEeUCTBUTEIBHBIX JEMCTBUTENbHBIX YHCEIT B MPAKTHYECKOU JeATEIbHOCTH
YUCENT U MHOXKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
PSIMOM. NPUOJIMKEHUS ACUCTBUTEIBHOTO YUCIIA TPU PELICHUN
CpaBHeHue 3aja4.
JICUCTBUTEILHBIX uKcesl, | OKPYIJIfATh JeiCTBUTEIbHBIE YUCIA, BHIIOJHATH
apudmernyeckue NPUKHWAKY pe3ybTaTa BBIYMCICHUI, OLEHKY 3HaYEHU I
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTMKEHUS.
OkpyriieHue Yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIYUCJICHUH

YU CJIOBbBIX BBIp&)KGHHﬁ.
3HAKOMUTBLCH C I/ICTOPI/Ieﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJSILNXCS

K JINHEHWHBIM.
KBamgpaTtHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH I'PapuyecKue
MeTO/AbI IIPU PELICHUH YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBats Liesbie U IpOOHBIE YPaBHEHUS.

Pemiats JinHelHbIC U KBA/APATHbIC YPABHEHM,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIIHE TPOOHO-
paLMOHAIIbHBIC YPABHEHUS.

IIpeanarars BO3MOKHBIE CIOCOOBI PEIIEHHS] TEKCTOBBIX
3a/1a4, 00Cy:KIaTh UX M peliaTh TEKCTOBBIE 3a/1a4U
pPa3HBIMHU CITIOCOOAMH.

3HAKOMHUTBCS € HCTOPHEH PAa3BUTHS MAaTEMATUKH
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pa3ioKEeHUEM
Ha MHOKHUTEJH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMS
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLs
CHUCTEMBI yPaBHEHUN

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBhIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE
ABJISIETCS JINHEUHBIM.

Hcnoan3oBaTrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS [UIs] PelICeHUsI U HCCJIeI0BAHUS YPABHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYyJIMPOBKY YCIIOBHS 3aJ1a4u K alnreOpanyecko Moienu
IyTEM COCTaBJICHUS CHCTEMBI YPABHEHUH; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 anreOpandecKuM
CIIocoO0M

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrtsa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTUIO.
CBOICTBA. BoinoHaTh Mpeodpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
JIunenHble JUTsl IpeoOpa3oBaHusi CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTth JIMHENHbBIEC U KBAIPATHBIE HEPABEHCTBA.
C OTHOM EPEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAIOIINX
CucTteMbl JTMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PENIaTh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYEHHBIC PEIICHUS.
MIEPEMEHHOUN U UX N300pakaTh pellieHre HEPAaBEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHHUE. HAa YHUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaThb kBasipaTHBIE HEPABEHCTBA, UCTIOJIB3Y S
pelIeHuE. rpaduyecKkue mpeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATHb HEPABEHCTBA NIPU PEILICHUU
VHTEPIpPETALNS Pa3IMYHBIX 3a]1a4, B TOM YUCJIIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpaTtnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WTKCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoiokeHre Ha KOOPJAMHATHOM MIIOCKOCTH rpauKoB

Gyuxuuii Buga: y = kx,y = kx+ b,y = k_, y = X2
X
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CUMMETPUH Mapaldobl.

I'paduku pyHKIMIA:
y =KX,
y=kx + Db,
Kk
y = _,
X
y= x4y
= X3’y:
\/x,y =
| x|

y =x3,y =,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath kBagpaTruHyto GyHKIHIO 110 GopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaNbHON KU3HU, PU3UKHU, TEOMETPUH.

BoisBasaATh 1 0000111aTh 0COOCHHOCTH Irpaduka
KBaJpaTUYHON PyHKIUU Y = ax? + bx+ c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPaPUKU
KBaJIpaTHUHBIX (PYHKIIHIA, 3aJaHHBIX (hOpMyTamMu BUA
y=ax’, y=ax’+q,y=a(x +p)3y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA U3YUYEHHBIX
GyHKIUH 17151 X TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO
IU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
IOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopmyIoii N-To YiieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH peuYeBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHITHEM
IIOCJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
NIOCJIEA0BATEIBHOCTHU UIIU PEKYPPEHTHYIO (POPMYITY

¥ BBIYUCJIATH WICHBI I10CIEN0BATEIBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcranaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU

MMOoCJICA0BATCIbHOCTH, €CJIM BLIITMCAHBI IICPBBIC HECKOJBKO

€€ WICHOB.
Pacno3naBath apuMeTUUECKYIO U TEOMETPHUUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOaX 3adaHUs.
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MPOTPECCUM, CYMMBI
MEePBBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTHIECKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAWMHATHOMN
IJIOCKOCTH.
JIuHenHbIl U
SKCIOHEHINATbHBIN
pOCT.

CI10HBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OpPMYT N-TO YieHa
apu(PpMETUYECKON 1 TEOMETPUUYECKON MPOrPeCcCrii, CyMMbI
MEPBBIX N YJIECHOB.

N3006paxkaTthb 4ieHbI TOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBath npuMepsl NPOUECCOB U SIBJICHUM

U3 peasbHOM JKU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apu(pMETUYECKOIN MPOrPeCcCru, B TeOMETPUIECKOM
IPOrpeccuu; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3aa4d U3 peabHOM
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHH
(9MEeKTPOHHBIX TAOIUII, TPaUUECKOT0 KAIbKYJISATOpA U T.11.).
PemaTh 3a1a9n Ha CII0KHBIE TIPOIEHTHI, B TOM YHCIIC
3aJlayy U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KQJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MATEMATUKH

[ToBTOpEHue, 00001ICHUE,
CHUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3AIKCh,
CpaBHEHUE, JECHUCTBUS
C ICMCTBUTEILHBIMU
YUCJIaMU, YUCIIOBAas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HaJ MHOXECTBAMHU; MCIOJIb30BATh rpapuiecKoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHHUM, ITPU PEIIEHUU 33]1a4 U3 JPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHBbIE C YUCJIAMU: HATYPAJIBHOE YUCJIO,
IIPOCTOE U COCTABHOE YUCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

qyuCes, MPU3HAKU JICIMMOCTH, 1I€JI0€ YHUCIIO, MOYJIb YHCIIA,
OOBIKHOBEHHAsSI M IECSITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apupMEeTHUECKUN KBaJIpaTHBIN KOPEHb.
BbINoJIHATH 1eiicTBUS, CPABHMBATH M YIIOPSIA0YMBATH

apuPpMETHIECKIM YHCIIa, MPEACTABIISTH YACIa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYIJIATH YMCJA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHUN.
PemaTh TekcTOBBIE 321a4U apUPMETUYECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a4a4u, CoiepKallye MPOLECHTHI,
JI0JIN, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsI — PACCTOSIHHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboTel — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/aA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(opMyIupoBaTh UX HA SI3bIKE MATEMATHUKH,
HAXOMWTH PEIICHUE, IPUMEHSISI MATEMAaTUYECKUI anmnapar,
HHTEPIPETHPOBATH PE3YJIHTAT
AsredOpanyeckue OnepupoBaTh NOHATUSAAMU: CTEIICHB C 1I€JIBIM
BbIPAKEHUS nokasareyieM, apu(pMETHUECKUI KBaIpaTHbI KOPEHBD,
(mpeobpa3zoBaHme MHOTOWIEH, anredpandeckas Apoob, TOXKACCTBO.
anredpanvecKux BbInoJHATH OCHOBHBIE [1€iCTBUS: BBIOIHATH PACUETHI
BBIPAXXCHUU, 1o opmyiiam, mpeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITYCTUMBIE palMOHAIbHbBIE BEIPAYKEHUS U BHIPAXKEHUS C KOPHIMM,
3HAYEHMUS]) peann30BbIBaTh Pa3JI0OKEHUE MHOTOYJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTHU; HAXOIUTh
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JIOTIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
PalMOHAJIBHBIX BBIPAXKEHNUM, KOPHEH.

MopenupoBath ¢ TOMOLIBIO GOPMYJI peabHbIE IPOLECCH
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpaguuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKIINA, TpaduK QyHKIUH,
HYJIH PYHKIHUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKU BO3pACTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsT (QYYHKIIUHU.

AHAJIM3MPOBATh, CPABHUBATH, 00CYKIAaTh CBOMCTBA
GyHKIMHA, CTPOUTD UX TpadUKH.

OnepupoBaTth NOHATUSAMM: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MPONMOPIMOHATBLHOCTS, JIMHEIHAS (DYHKITUS,
KBajJpatuyHas QyHKIMA, napadosa, runepooia.
HUcnonb3oBaTh rpaduKu 17151 ONIPEICITICHUS] CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEM, TSl pEIICHUS 3a/1ay U3 IPYTHUX
Y4EOHBIX TTPEAMETOB U PEAIbHON KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peabHbIE MPOIIECCHI U SBJICHUS.
Bripaxkars ¢gopmysiaMmu 3aBUCMMOCTH MEXK/1y BEJIMUYNHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KNTACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKa3aTEIbHYIO0 JIMHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
3aKJII0YaeTcss B TOM, YTO OOYyYalollUMWCAd YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
pacCcykJeHUsl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYKICHUS
«OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peaibHOM KU3HHU. OOydaromuiics TOJDKEH HAyYUThCS ONpPENeTUuTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAaWTU
IJIOMIAh 3€MENBHOT0 y4YacTKa, PacCuUTaTh HEOOXOIUMYIO IJIMHY ONTOBOJOKOHHOTO
kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJjsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. Ilpu pemieHun 3amay
MPAKTUYECKOI0 XapakTepa OOydarolUiCs YYUTCS CTPOUTh MaTEMaTHUYECKHUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJYYEHHOTO pPe3ysbTara.

Kpaithe BaxxHO mOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMH  yUYEOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OIMPEICICHUS] T€OMETPUUECKUX (DUTyp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Ot cBsaA3u Haubojee SIpKo BUAHBI B TeMax «BekTopsly, «TpuroHomerpuyeckue
COOTHOIIECHUs», «MeTon koopauHat» u «Teopema [Tudaropay.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jieibl
conepkanus: «I'eomerprueckue GUTyphl U X CBOMCTBaY, «3MepeHne reoOMeTpuIecKux
BEJIMUMH», «JleKkapTOBbl KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
riockocTy, «IIpeobpazoBanus Mog00US».

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B 7 kxiacce — 68 yacoB (2 Jaca B Hezlelnto), B 8 kiacce — 68
yacoB (2 Jaca B Hezenr0), B 9 kiacce — 68 yacos (2 yaca B HeIeio).
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COJEPKXAHUE OBYUYEHUA
7 KIIACC

Havanpubie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CMExHbIE YIubl. buccekrpuca yrna. JlomaHas, MHOTIOYyroJIbHUK.
[TapajuenbHOCTD U MEPIIEHAUKYIISIPHOCTD IIPSMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. llpumepsl
CUMMETPHUH B OKPY’KAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPHU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpsmoyrosbHbIi ~ TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyTroJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbILIEM yIiie U O0JIbLIEH CTOPOHE TpeyroibHUKa. [leprnenauKysp
Y HaKJIOHHAS.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTpEe3Ky KaK FT€OMETPUUECKUE MECTa TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacnoJioKeHHe
OKpPYXHOCTHM M npsMol. KacarempHas M cekymas K OKPYXHOCTH. OKpPYXHOCTBb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBa. HacTHbIE
Clly4au napajijiesiorpaMMoB (IPSIMOYTOJIHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpaneuus, €€ CBoiCTBa U npu3HaKku. [IpsimoyronpHas Tpanemus.

Merton yaBoenust Mmeauansl. LlentpanbHas cumMmetpus. Teopema Paneca u TeopeMa
O MPOMOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEeyTroJibHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TpeyroabHHKOB, Kodduuuent mnoaodus. [Ipusnaku momoous
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHu NPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaed reomerpuueckux Guryp. @opMynbl A ITUIOLIAAH
TpEeyroJibHUKa, MapajienorpaMmma, pomba u Tpanenuu. OTHOILIEHHE TUIOLIAAEH
MOJI00HBIX GUTYP.

Boluucnenue miom@aaeil TpeyrojbHUKOB M MHOTOYTOJBHHUKOB Ha KIIETYATOU
oymare.

69



Teopema Iludaropa. IIpumenenue Tteopemsbl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOIrO yIjla MPSAMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO. |PUTOHOMETPHYECKUE (PYHKIIUU YTIIOBB
30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXKIy XOpAaMH U CEKYIIUMH. BrimcaHHbIE 1 OMCaHHBIE YETHIPEXYTOJIbHUKA. B3anmHoOe
pacrosoxkeHue JByX OkpyxkHocTeil. Kacanue okpyxHocTed. OOmMe KacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMma CUHYCOB. Pemienue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaliu
HaJl BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnnHatel BekTopa. CKalsipHOE IIPOU3BEACHUE BEKTOPOB, IIPUMEHEHUE IS
HaxO0XJICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HAa IUIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTHUB
KOOpDAMHATAX, IEPECEYEHNE OKPYKHOCTEM M MpsAMBIX. METox KOOpIWHAT M €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mmepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYykHOCTeH. [nomane kpyra, cekropa, CerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuu (Guryp (dJaeMeHTapHbIe
npenacrasienus). [lapannensusiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS TNPOTPAaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUECKHE (PUTYPBI, ONPEAETsATh UX B3aUMHOE
pacnoyiokeHue, Mu300pakaTh TIeOMETpUYECKHe (UTYPhl, BBINOIHATh  UYEPTEXKH
I10 YCIIOBHIO 3a1aun. M3MepsaTe nuHENWHbIE W YIVIOBBIE BEIWYMHBL. Pemare 3amauu Ha
BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HH, Pa3MepOB TMPUPOAHBIX OOBEKTOB. PaznuyaTh pasmepbl ATUX OOBEKTOB
I10 TIOPSAJIKY BEJINYHHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IPU3HAKHU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33a4.

IIpoBoauTE JOTMYECKHE PACCYKAECHUS C HCIOIb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

Ilonb30BaTbCsd  NpPU3HAKAMM  PABEHCTBA  IPSAMOYIOJIBHBIX — TPEYTOJIBHHUKOB,
CBOMCTBOM MEIMaHbl, MPOBEIEHHON K THUIIOTEHY3€ IPSMOYTOJIBHOIO TpPEYIrOJIbHUKA,
B PEIICHUH I'€OMETPUUYECKUX 3a/1a4.

OnpenensaTh MapayieNIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00paszyeT
C HUMH cekywmas. Onpenensirs NapauieIbHOCTh MPSMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

Pemars 3a1aun Ha KieTyaToi Oymare.

[IpoBOAUTH BHIYMCIEHUS! U HAXOJUTh YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a1a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU MEPECEYCHHH JIBYX
napajuIeNIbHBIX NPAMBIX CEKyIeH. Pemare npakTuyeckue 3a1a4y Ha HaX0XKACHUE YIJIOB.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPHCY yTJla U CEpEANHHBINA NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPHYECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyrda, XOpIAbl M JUAMETpa
OKPY’KHOCTH, TOJIb30BAaThCSl UX CBOMCTBAMHM. YMETh IPUMEHATh 3TH CBOMCTBA IIPH
peneHnn 3aaad.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOIUTh
e¢ ueHtp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJBbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, TIIOJIb30BAaTHCS TEOPEMOMO
IIEPIICHIUKYJIAPHOCTH KacaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

[Tonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUYECKMMH HEPABEHCTBAMU, ITOHUMATh HMX
MIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOEHUS C IIOMOLIBIO LUPKYJIS U
JIMHENKHU.

[IpeameTHbIe pe3yabTaThl OCBOCHHUS TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, ITOJIb30BATHCS
VX CBOWCTBAMMU IPU PELUICHUHA T'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUCHHS] MEAUaH TPEYrojbHUKA (LIEHTpa Macc)
B PCILICHUU 3a/a4.

Bnagere nmoHATHEM CpeaHEW JMHUM TPEYTOJbHUKA W TPaIlCUHWH, MPUMEHITh HX
CBOWCTBA IPU PEUICHUU reoMeTpuuecknx 3anad. [lonp3oBarscsa Teopemoint daneca
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U TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX I PELICHHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKM TOA00US TPEYrOJbHUKOB B PEIIEHHMH T€OMETPUUYECKHUX
3aj1ay.

[Tonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUss TEOMETPUUYECKUX U
npakTUYecKux 3agady. CTpouTh MaTEMaTUYECKYI0 MOJENIb B MPAKTUYECKHX 3ajadax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIIUHBI.

BiiageTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIia IPsIMOYTOJIBHOTO
TpEeyroJabHUKA. [101630BaTHCSA S TUMH MMOHATUAMU JJIS1 PELICHUS TPAKTUYECKUX 3a1a4.

Boeruncnate (pa3nuuHbIMH crioco0aMi) IUIOLIA/b TPEYroJIbHUKA W IJIOLIAAH
MHOTOYTOJIbHBIX (pUryp (moJb3ysch, I7ie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpumeHsTH
IIOJIyYCHHBIE YMEHHUS B IIPAKTUYECKUX 3a/1a4ax.

Bianers MOHATHAMU BIMCAHHOIO U LICHTPAJIBHOI'O YIVIA, UCIIOIB30BaTh TEOPEMBI
O BIIMCAHHBIX yTriax, yriiax Mexay XopaaMu (CEeKyIIMMHU) U YIJie MeXAy KacaTelbHOU U
XOpZOM IIPU PEIIECHUU T€OMETPUUECKUX 3a1a4.

Brnaners mOHATHEM OINKMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIMCAHHOI'0 YETHIPEXYIOJIbHUKA IIPY PELICHNUH 3a1a4.

IIprMeHATH [TOIyYEHHbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJECIIN
UL 3a7a4  pEAbHOW JKU3HM M IPOBOJWTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMPUMEHEHUWEM TOJ00MS U TPUTOHOMETPUHM (MONB3YSCh, TAE HEOOXOAUMO,
KAJIBKYJISITOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl y4EeOHOTO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3NuYHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pPELIEHHUE MIPSIMOYTOJIbHBIX
TPEYroJIbHUKOB»). Haxomuth (C MOMOIIbIO KaNbKyJIATOpPA) JIMHBI W YIJIBI IS
HETaOJMYHBIX 3HAYEHU.

[Tonb3oBaTbed (opmMysaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAaXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpPEMBbI CHHYCOB M KOCHMHYCOB I HAaxOXJEHUS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaThecsi cBOWCTBAMH MOI00MS MPOU3BOIBHBIX (UTYDP, YMETh
BBIUUCIIAT JJUHBI U HAXOAUTH YTIIbl Y TOA00HBIX (uryp. [IpumensTs cBoiicTBa noiodus
B MPAKTUYECKUX 3ajayax. YMETb MPUBOAWTH NPHUMEpPbl MOAOOHBIX (QUTrYypB
OKpYKaloIlEeM MHUpE.

[Tonb3oBaThcad TEOpEeMamMu O NPOU3BEACHUU OTPE3KOB XOpPJI, O MPOU3BEIECHUU
OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKaJISIPHOE ITPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajau.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPY’KHOCTU U PaJUaHHOW MEpHl yIjla, yMETh BBIYMCIATH ILIOIIAAb Kpyra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (M1 IEHTPBI) CUMMETPHUH (UTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH
B IIPOCTEMILNX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUIs  3ajad  peanbHOM JKU3HM U NPOBOAMTH COOTBETCTBYIOIIME BBIYUCICHMS
C TpUMEHEHUWEM TMOoAo0HMs U TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YysACh, TlE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumenoBanue paznena |KosmuecTBo OcHOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHUS.
reoMeTpuyeckue GUrypsl u reOMETPUYECKUE Pacno3HaBaTh H3y4eHHbIE TEOMETPUUECKUE (DUTYPBI,
uX cBocTBa. M3Mepenue OOBEKTHI. onpenesiTh UX B3aMMHOE PACIOJI0KEHHUE, BHINOJIHATD
r€OMETPUYECKHUX BEIUYHH MHOTroyroJIbHUK, YepTEK MO YCIOBUIO 3a/1a4N.
JoMaHasl. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS

CMmexHbIE U
BEPTUKAJILHBIC YTJIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

Y JIMHENKHU.

N3mepsATh JTMHEWHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneyasiTh «Ha IJ1a3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAUTH IPYOYIO OIIEHKY UX Pa3MEPOB.

Pemartsb 3a1auu Ha BBIYUCIICHUE JUTMH OTPE3KOB U BEJIMUUH
YTJIOB.

Pemarts 3a/1aun Ha B3aMMHOE PacloJIOKEHHE
reOMETPUYECKUX (DUryp.

IMpoBoauTH KIaCCUPUKAINIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTIIOBbIC BEJIMYUHbBI, IPOBOAUTH
HEO0OXOIMMBbIE JJOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS € HCTOPHEN PA3BUTHS T€OMETPUU

TpeyroyibHUKU

22

IToHsiTE O paBHBIX
TPEYTOJbHUKAX U

Pacno3HaBaTh mapel paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IIPU3HAKOB).
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MIEPBUYHBIC
MIpEACTaBICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpsAMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh creacTBYs (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJIUPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOIO NEPHEHANKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

@opmyIMPOBaTh CBOWCTBA U IPU3HAKHU PABHOOEIPEHHOTO
TPEYTOJbHHUKA.

CTpoutsb 4epTexu, pemaTh 3a1a494 C [IOMOUIbIO
HaxXO0>XJICHUSI PaBHBIX TPEYTOJbHUKOB.

IIpyuMeHATH TPU3HAKY PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB B 3a7a4ax.

Ucnoan3oBath UPpoBEIE peCypChl 1JIA UCCAeT0BAHUSA
CBOMCTB H3y4aeMbIX QuUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU
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[lapannenbHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

14

[TapannenbHbIE
IpsAIMbIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE

IIPU MepEeCeYECHU N
napajuienbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak
[IapaJuIeIbBHOCTH
MPSIMBIX Y€pe3
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJHOU
MPSAMOM O BTOPOM
MPSAMOM.

Cymma yrioB
TPEYrOJIbHUKA.
Bremnue yriibsl
TpPEYroJIbHUKa

D®opMyJIHPOBATH MOHATHE [TAPATUICIIBHBIX IPSAMBIX,
HAXOAUTH IPAKTUYECKUE IIPUMEPHI.

M3yuaTh cBOCTBa yIJIOB, 00pa30BAHHBIX MPU NTEPECEUECHUH
napaJuIebHBIX NPSMBIX ceKylel. IIposoauTts
A0KA3aTeJIbCTBA [TAPAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPEThEU MPSIMOM.

BopI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoanTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM TEOPEM

O CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.

OKpy»X HOCTb,
BIMCAHHAsA B yTOJL.

DopMyIHpPOBaATH ONpeleIeHUs . OKPYKHOCTH, XOPbI,
JIMaMEeTPa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM 4KCIIE HCIOJb3YS HU(PPOBbIE
pecypcehl: OKPYKHOCTb, BHUCAHHYIO B YTOJ; HEHTP
OKPYHOCTH, BIIMCAHHOU B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
OMHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4n

Ha IOCTPOEHHUE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 11 qokazarenbcTBa T€OpEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJageBaTh NOHATUSIMHU BIVCAHHOU W OITMCAaHHOM
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

Pematb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO NEPIEHINKYISPA TaHHOTO OTPE3KA;
IPSAMOU, TPOXOJAIIEH YEPE3 JaHHYIO TOUKY U
MEePIICHIUKYJIIPHON JaHHOH MpsIMOiT; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS € HCTOPHUEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHUE, 0000IICHIE 4 IToBTOpEHUE U PemaTh 3a1aun Ha TOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSA3U
3HAHUN 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLUHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJIbHUKA.

HaunmenoBanue paznena | Komuuectso OcHOBHOE OCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEJICHHS: TapalIEIOrpaMma,
[apajijIeJI0rpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpareuuu, NpsIMOYTOJIbHON TpaIeuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BAThH NIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | NPU3HAKU U CBOWCTBA: MapasuieorpamMmma,
Tpanenns. MPsMOYTOJIbHHKA, poMOa, KBaipaTa, Tpaneuuu, paBHOOOKOM
PaBHoOoOKkas u Tpareuuu, NpsIMOyTrOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpumeHsTL METOX YABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 11udpoBbIe peCcypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB U3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHMTBHCS ¢ HCTOPUEN Pa3BUTUSA T€OMETPUN
IenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUSI C IIOMOIIBIO LIUPKYJIS U JIUHENKU

C UCIOJIb30BaHue Teopemsbl Daseca U TEOPEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunoHaIbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJILHUKE.
[TonoGHBbIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIBLHUKOB.
[IpumeHenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 3aa4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEIMaHbl JAESATCS TOYKOM UX MepeceUeHusl.

HaxoauThb 1o1o0HbIe TPEYTOIBLHUKN HA TOTOBBIX YepTekKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematp 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAX 0K ICHUS
MOTI00HBIX TPEYTOJIHHUKOB.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3pIBaTh TpU NpU3HAKA [1000US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYCHHBIC 3HAHUS TIPU PEIICHUH
reOMETPUUYECKUX U MPAKTUUYECKUX 3a/au.

3HAKOMHTBCS C HCTOPHEN pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaen
r€OMETPUYECKHUX
uryp.

dopMyIsl

JUTS TIOIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncinenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMHU NMPEACTABICHUAMH 00 0011IeH
TEOPUH IIJI0IAaU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA U, BBISICHATD WX HAIJISIHBIA CMBICIL.

BoiBoauTh GOpMYIIBI IUIONIAIM TapaIeIorpaMMma,
TPEYroJIbHUKA, TPaleuuu U3 GopMyJibl TUIOLIAIH
NpsIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTh (OpMYyIIbI IITOMIAAH BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHa N U YroJl MEX1y HUMH.
Haxoautsp momaan Guryp, n3o0paxEHHBIX HA KIIETYATOU
OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
NOCTPavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MMOMOIIILIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTh npuMepsbl UCTIIOIE30BaHMS BCTIOMOTaTEIbHON
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a1ad.
HaxoauTs momaau mogo0HBIX QUryp.

Bo1uucjasaTs ionaan pa3IndHbIX MHOTOYTOJIBHBIX (HUTYD.
PemaTh 3aa4M Ha UIONIAAb C TPAKTUYECKUM
coJiepKaHUEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJTHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

Joxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEICICHHUS TPUTOHOMETPUUECKUX
(YHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriiaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO JJI1 HAXOKICHUS
COOTHOIICHUIN MEXy TPUTOHOMETPUUYECKUMH (PYHKIUSAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpumMeHSATH MOTyYeHHbIE 3HAHUS U YMEHUS ITPU pELICHUU
NPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOpAOH.

Yrael Mexay
XOpJlaMu U
CEKYIIIUMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUECKUX
3ajad4.

BzaumHoe
PAacCMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

®opMyIMPOBATh OCHOBHBIE ONIPEIETICHUS, CBI3aAHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJIbl, OIUPAIOLIMECS HA OJHY YTy,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarhb, B TOM 4ncie ¢ MOMOLIBIO HUPPOBBIX
pECYpCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB UX CBOWCTBA U NPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH IIPU PEILICHUN
3a1a4y
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[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC

0 MPOU3BEIICHUHN
OTPE3KOB XOP,
Teopema

HanmenoBanue paznena | Komuuectso OcHoOBHOE OCHOBHBIE BUJIbI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpPe/IeJeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSIMBIX YIJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAMTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmyisl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BouiBoauTh ¢popmylJibl AJ151 BBIMUCTEHUS IJI0IIA/1ei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroHoOMeTpuHM (dpopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, HopMyJIa TIIOMIAAN YETHIPEXYTOIBHUKA Yepe3 €ro
TPEYTOJILHUKOB. JUaroHaIu U yroia MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHE Pemath npakTUuecKue 3a/1a4u, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TousiTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS nonoous. pu Mpeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE Haxoauth nmpumeps! o1001s B OKpyKaroIei
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXKYy OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHbIX C UCIOJIb30BAHHEM

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJBLHUKOB.
Pemath reoMeTpuueCcKre 3a/1a41 U 33/1a4U U3 pealibHOU
KU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHLHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pEILLICHUU
F€OMETPUUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHO>KEHUE BEKTOPA
Ha YUCJIO.
DuU3NYECKUN U
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOMU3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJIEHHbIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
¢busnueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIEA0BATH
r€OMETPUYECKUN U (PU3UYECKUI CMBICIIBI ATUX ONEPALIHA.
Pematb reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoapb30BaTh CKaNsipHOE MPOU3BEIACHIE BEKTOPOB,
BBIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbIYHCIATH CYMMY, Pa3HOCTh U CKAJISIPHOE TIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHsITH CKaNsIpHOE MPOU3BEACHUE AJIs1 HAXOXKICHUS
JUTMH ¥ YTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB
JUIS PELLICHUS 3a1a4
busuku

HeKapTOBBI KOOPpAHWHATHI
Ha IIJTIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYHOCTH.
Koopannate! Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
r€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaThb NOHAATHE IIPIMOYTOJIBHOM CUCTEMBI
KOOpPJIMHAT, AE€KaPTOBBIX KOOPJIUHAT TOUKH.

BbIBOAMTH ypaBHEHUE IPSIMOM M OKPYKHOCTU. BblieasiTh
IIOJIHBIN KBaJpaT I HAaXOKJACHUS LEHTpa U pajguyca
OKPYKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4M Ha HAX0XKIEHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
[P PELIEHUU 3a/]1a4, JJIs1 ONPEIECIICHUS PACIION0KEHNUS
IPSIMOM.

IIpuMeHATh KOOPIMHATHI IPU PEIICHUN T€OMETPUUECKUX U
NPaKTUYECKUX 3324, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U MCCIICAOBAHUN
U(POBBIMU peCcypcamu.

3HAKOMHUTBHCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brruucienue riomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
IHoab30BaThCs MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY IyT'Y U pAMaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT paaHHOW MEPHI yria

K IpajlyCHOI 1 HA00OpOT.

OmnpeaeasaTs iomanb Kpyra.

BoiBoauth ¢gopmyJibl (B TpayCHON U pauaHHON Mepe)
IUIS JUIMH YT, IUIOLIAJIed CEKTOPOB U CETMEHTOB.
BeraucasaTs miomaan GUryp, BKIFOYAIOUUX 3J1€MEHTBI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOM )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Iprnmenenue

IIPU PEIICHUH 3a7a4

Pa30upars npuMepsl, WIUTIOCTPUPYIOLINE TOHATHS
JIBUKEHUS.

DopMyJIHPOBATH ONIPEIEICHUS NTapaIEIbHOTO IIEPEHOCA,
NIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAMTH X CBOMCTBA,
HAXOJUTH HEMOJABUKHBIE TOUKHU.

HaxoauTh 1IEHTpHI U OCH CUMMETPHUI TTPOCTEHINX (puryp.
IIpumeHsaThs napauiesIbHbII IEPEHOC U CUMMETPHUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI
1u(POBBIE PECypChI

[ToBTOpEeHue, 0600IICHNE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEeHuE
OCHOBHBIX ITOHATUU U

OnepupoBaTh NOHATHAMM: HUTYpa, TOUKA, IPSIMasi, yToJl,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmmue
r€OMETPUYECKHE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
npsiMBbIE.
OKpy»XHOCTb U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanusie u
ONIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHHKA, TApaIIICIOrpaMM,
pOMO, IPSIMOYTOJIbHUK, KBaIpaT, TpaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U mojodue uryp,
TPEYTrOJIbHUKOB; MapaJUIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/1b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIJIOIIAAU Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBarb NOHATHAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHITHUH,
WJUTIOCTPALMIO CBSI3€M MEXK]y Pa3IMYHBIMH YaCTSAMH Kypca.
BriOupaTh MeToa AJis1 pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJbHUKHU.
Teopema [Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne oOmmx
TPEYTOJIbLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Inomans.
Brruucnenue
orontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATHUCTHKA MPHOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTh, KaK C TOYKU 3PEHUS MPAKTUYECKUX MPHIIOKEHUHN, TaK U KX POJIU
B 00pa30BaHUU, HEOOXOUMOM KaKJI0MY 4esloBeKy. Bo3pacraer uucno npodeccuit, npu
OBJIaJICHUU KOTOPBIMH TpeOyeTcs Xopoiias 6a30Bas OJAr0OTOBKA B 00J1aCTH BEPOATHOCTH
Y CTATUCTHUKH, TaKasi MOJrOTOBKA BaXKHA JIJIS1 TPOJOJKEHUS 00pa30BaHUs UJI YCIIEIIHON
podecCUOHAIBHON Kapbephl.

Kaxx11p1i1 4es0BEeK MOCTOSIHHO TPUHUMAET PEIICHHUs HA OCHOBE HMEIOLIUXCS Y HETO
JAHHBIX. A 1Jis 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITkKa HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILIUICHHE.

NmenHo mo3ToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOIITUXCS
(GYHKIHOHATIBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0sl B KaueCcTBE HEOThEMIIEMOU
COCTABJISIIONIE YMEHHE BOCIPUHUMATh U KPUTHYECKH aHAIU3UPOBATH MH(POPMALHUIO,
MPEICTABICHHYIO B Pa3JIMUHbIX (pOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peanbHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MHPOCTEHIINE BEPOSTHOCTHBIC
PaCU€THI.

3HaKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a |
NPEACTABICHUS] JAHHBIX W3 pPa3IUYHbIX cep KU3HM OOIllecTBa U TOCYAapCTBA
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W TMojaAcuéra 4Yucia
BApUMAHTOB, B TOM YHUCJE€ B NPUKJIAJAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maét marematuueckuit (yHaamMeHT Uit (GOPMHUPOBAHUS KOMIETEHIIUIB
oOnacTu MH(POpPMATUKK W LHUPPOBBIX TexHOJOTHHA. IIpH W3ydeHUM CTAaTUCTUKU U
BEPOATHOCTH OOOTAlIAOTCs MPEACTaBICHUS OOYYaroIIMXCS O COBPEMEHHOM KapTHUHE
MHUpa U METOJaX €ro MCCleN0oBaHus, POPMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHHKA COLMAIbHO 3HAYMMOM MWHGOpPMAMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHUSI.

B cOOTBETCTBUU C JaHHBIMU IEJSIMH B CTPYKType MpOrpaMMmbl y4eOHOTo Kypca
«BepoATHOCTb U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BBIACICHBI CIEAYIOLINE
coJiepkaTesibHO-MeTouueckue JuHuu: «lIpeacraBieHne NaHHBIX W omHUcaTesbHas
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOPUKN», «BBeleHHE B TEOPHIO
rpadoBy.

Conepxxanne nuauM «lIpencraBieHre MaHHBIX W OMNHCATENIbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM 1J11 (pOpMHUpPOBAHUSI HABBIKOB pabOThI ¢ MH(POpMAIIMEH: OT YTECHUS U
UHTEpHpeTauuu uH(OpManuu, NpPEACTaBICHHONM B TalnuIilax, Ha JadarpamMmax u
rpadukax, 10 coopa, IpeICTaBICHUS U aHAJIW3a JTaHHBIX C MCIOJIb30BAHUEM

89



CTaTUCTUYECKUX XapaKTEPUCTUK CpPEJHUX U pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyJaroluecsi ydaTcsi CUUTBIBATb M HHTEPIPETUPOBATH JAaHHBIC, BBIIBHUTaTh,
apryMEHTHPOBATh U KPUTUKOBATH MTPOCTEUIIINE TUIIOTE3bI, PA3MBIIUIATH HaJ (PaKTOpaMu,
BBI3BIBAIOIIMMU W3MEHYMBOCTh, M OLICHHBaTh HX BIUSHHE HAa paccMaTpUBacMbIe
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE TMPEACTABICHUE O CIy4YallHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOPUU BEPOSATHOCTEW. boJbllIoe 3HaUeHNE UMEIOT TPAKTUYECKUE 3aaHusl, B YACTHOCTH
OMBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBIONOJ00uUs CIy4ailHOro COOBITHSI.
[Ipu n3yyeHun yueOHOIro Kypca oOydaronifecs: 3HaKOMSITCS C TPOCTEUITUMU METOJaMU
BBIYMCIICHHUSI BEPOATHOCTEH B CIYYaWHBIX SKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU HCXOJIAMH, BEPOSTHOCTHBIMHM 3aKOHAMH, IMTO3BOJSIOIIMMH CTABUTH U
pemath OoJiee ClIOXKHBIE 337aun. B yueOHBI Kypc BXOAAT HayalbHbIE MPECTaBICHUS
O CIy4YalHBIX BEIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYarOUIMXCAC
MHOXECTBAMU U OCHOBHBIMHM OIEpalMsIMH HaJ MHOXKECTBAMH, PaCCMATPUBAIOTCS
OpUMEpPbl NPUMEHEHUS MJIs pEIICHUs 3a/ad, a TakKKe HCIOJIb30BaHUS B JAPYIHX
MaTEeMaTHUUECKUX KypcaxX U yueOHBIX MPEAMETAX.

B 7-9 kinaccax uzydaercs yueOHbIN Kypc « BeposITHOCT U CTaTHCTHKA», B KOTOPBIH
BXOJAT paznensl: «llpencraBieHue NaHHBIX M ONKCATENbHAs CTATUCTHKAY,
«BeposTHOCTEY, «DNEeMEHTh KOMOMHATOPUKNY, «BBeneHre B Teoputo rpagoBy.

OO1iee 4YUCIO YacoOB, PEKOMEHJOBAHHBIX JJIi M3y4eHHs y4eOHOro Kypca
«BepostHocTh 1 cratuctuka», — 102 gaca: B 7 kinacce — 34 yaca (1 dac B Henelno),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[TpencraBieHre AaHHBIX B BHUAE TaONWL, Auarpamm, rpadukoB. 3aroyHEHUE
Ta0JIMI], YTEHHE W MOCTPOCHUE AMarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpoleccoB. M3pneuenue nHpopmanuum U3 auarpamMm U
Ta0JIMILI, UCTIONB30BAHUE U MHTEPIPETALINS TAHHBIX.

OnucarenbHasi CTAaTUCTHUKA: CpelHee apupMeTudyeckoe, MeauaHa, pa3Mmax,
HauOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHON
U3MEHYHMBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Posib MaJIoBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepunna, pedpo. Crenenp BepuiuHbl. Yncno pédbep U cyMMmapHasi CTETICHb
BepmvH. [IpencraBnenue o cBsa3Hoctu rpada. llenun u mukiel. [Iytu B rpadax. O6xon
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rpada (dinepoB nyTh). IlpeacraBnenue o0 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C TOMOIIBIO TpadoB.

8 KJIACC

[TpencraBieHne JaHHBIX B BUJIE TaOIUIl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
o0beMHEHUE, NepecedeHue, nomnoiaHeHue. CBoicTBa omnepanuil HaJl MHOXECTBAMM:
NIEPEMECTUTENBHOE, COUETATENBHOE, PACHPEIEIUTENIbHOE, BKIItOUeH . Vcrnonbs30BaHne
rpauyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHHUM, ITPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlHcliepcus M CTaHOAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHoro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHIl. OmNBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTApHBIMH COOBITUAMU. CiydalHbBIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHME BUCIYEH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1a4 ¢ momo1ibio rpados.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmecTtHbie coObITus. DoOpMmylia CIOXKEHHS BEpPOSTHOCTEH. Y cCiIoBHas
BepoATHOCTb. IlpaBmiio ymHokeHus. HezaBucumbie coObiTus. [lpencraBnenue
JKCIIEpUMEHTAa B BHUJE JepeBa. PeleHue 3amady Ha HaxO0XKJIEHUE BEpOSITHOCTEU
C IOMOIIIBIO JIEPEBA CAYyYaHOr0 KCIIEPUMEHTA, AUarpamMm Jiliepa.

9 KJIACC

[IpencraBnenre AaHHBIX B BUjE TaONuIl, quarpamm, rpadykoB, HHTEpPIIPETAIUS
JNaHHbIX. UTeHue 1 ocTpoeHue TabJnll, TuarpaMm, rpad)KoB MO peajibHbIM JJAHHBIM.

[lepectanoBku u ¢aktopuan. CodyeTaHUss W YUCIO COUYeTaHUU. TpPEeyroIbHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. Clly4ailHbIi BBIOOp TOYKM U3 (UTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyuaiiHasgs BeJIMYMHA W PACIpPENCIICHUE BEpOSITHOCTEW. MareMaTtuyeckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTeMaTUUYECKOTO OXKHUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIWYHUHBbI. MareMaTu4ecKoe O0XKUIAHWE U AUCIIEPCUS CIIy4alHON
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHyIm.

[TonsiTue o 3akoHe Oonbmux yncen. Mi3mepeHue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb u 3HaueHne 3akoHa OOJIBIITUX YHUCEIT B IPUPOJIE U OOIIECTRE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYO B Tabmuuax, Ha JuMarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE TAOJIUL, CTPOUTH AHATrPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apudmeTryeckoe, Mearana, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3Max.

HmeTs npencTaBieHue O CIyyailHOH H3MEHUMBOCTH Ha MMPUMEPaX 1IeH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3Bnekats u npeoOpa3oBbIBaTh UHPOPMALMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamm, rpa@uKoB, MPeICTaBIATh JaHHbIE B BUAE Ta0JIUL, AUarpamMmm, rpa(ukos.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATHCTHYECKUX ITOKA3ATENIEN: CPENHUX 3HAUCHU I
U Mep paccenBaHusl (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOThl YMCIIOBBIX 3HAYEHUW U 4YACTOTHI COOBITHIl, B TOM YHCIE MO
pe3yabTaTaM U3MEepEeHU U HaOJI0ICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTApPHBIX COOBITHI, B TOM YHUCIIE B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonb3oBaTth rpaguyeckue MOJAEIU: JEPEBO CIy4YailHOrO 3KCIEPUMEHTA,
JyarpaMMbl Diiiepa, YuciIoBas mpsiMas.

OnepupoBaTh NOHATUAMU: MHOKECTBO, [IOJMHOKECTBO, BBINIOJIHATE ONEPALNA HaJ
MHOKECTBaMU: OOBEIMHEHUE, IEepPECcCeueHue, JOMOIHEHHUE, NEePEUUCIATh 3JIEMEHTHI
MHOYECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb30Bath rpaguueckoe NpeacTaBIeHUE MHOXKECTB U CBSI3€H MEXKIy HUMH ISt
OIKCaHUs MPOLIECCOB U SIBJICHUMN, B TOM YHUCIIE MPU PELICHUH 33/1a4 U3 IPYTHX Y4eOHBIX
IIPEIMETOB U KypCOB.

[IpeameTHBIC pE3yNbTaThl OCBOEHHUS MPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekats u mnpeoOpa3oBbIBaTh MHPOPMAIMIO, MPEICTABICHHYI0 B Pa3IUYHbIX
UCTOYHUKAX B BHJE TaONWIl, IuarpamMM, rpadukoB, MPEACTAaBIATH NaHHBIE B BHJIE
Ta0JUILL, TUarpamm, rpauKoB.
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Pemate 3amaun  OpraHM30BaHHBIM  [EPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BAHMEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPhI pAaCCEUBAHUSI.

HaxoguTh 4acTOThl 3HAYEHU M YACTOTHI COOBITHS, B TOM YHCIE MOJB3YICh
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonuth BEpOSTHOCTH CITydalHBIX COOBITHI B M3yYCHHBIX OTBITAX, B TOM YHUCIIC
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNMeTh npeacTaBiIeHUE O CIyYallHOW BEJTMYMHE U O PACIIPECTICHUH BEPOSITHOCTEM.

NmeTr mnpencraBieHe O 3aKOHE OOJBIIMX YUCET Kak O MPOSBICHUN

3aKOHOMEPHOCTH B CIIy4alHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIAX YHCEIT
B IIPUPOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KommuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATETLHOCTH 00yUYaIOIIUXCS
(TembIl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuueckas
pabota «TalauIb.
['paduueckoe
MpECTaBICHUE JaHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0OYATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[Ipaktrueckas pabora
«JlmarpammMbD)

CTaTUCTUYECCKUX JAHHBIX M YACJIOBBIX MACCHBOB
C TIOMOIIIBIO TaOJINII U MATPAMM C UCTIOIB30BAHUEM
aKTyaJbHBIX U BXXHBIX JaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU TMPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa LEHTPa), B TOM YUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEUAHBI.
[TpakTrdeckas padbota
«CpenHue 3HaUCHU.
HauGonpliee n HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
CpeIHero apu(pMeTnyeckoro U Meauansl. Pemarp
3aJ1a4M.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHSI YUCIIOBOIO MACCUBA, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onmucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEISIMU UCCIEI0OBAHUS

Ciyyalinasi U3MEHUYUBOCTD

CityyaiiHasi UBMEHUYUBOCTD
(nmpumepsr). YacroTa
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpaMmel.
[IpakTruueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS: YACTOTA 3HAUCHHUI B MAaCCUBE
JAHHBIX, TPYIIUPOBKA JIaHHBIX, THCTOTPaMMa.
CTpouTth 1 aHAJN3UPOBATH TUCTOTPAMMBI,
NOAOUPATH MOIXOIAIINN 1Al TPYIITHPOBKHU.
OcBauBaTthb rpaduyecKue NpeaICcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCIIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolipio rpada. CreneHp
(BaJIEHTHOCTH) BEPILIUHBI.
Yucino pédbep u cyMMmapHas
CTerneHb BepiuH. Llens n

OcBauBath nNoHsiTUsA: rpad, BepiirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIMHBI), ST U
UK.

OcBauBaTh NOHATHSA ITYTh B rpade, FilIepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiathb 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPIIVH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(1JIepOB MyTh).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha moucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPSCTABICHUS 33]1a4 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB ¢ MMOMOIIBIO TpadoB (KapThl, CXEMBI,
AIEKTPUICCKUE IEeNH, (YHKITUMOHALHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposATHOCTB 1 yacToTa
CIIy4aiflHOTO COOBITHUS

CityyaiiHbIN OTBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1IecTBe. MoHeTa u
UrpaigbHas KOCTh B TEOPUHU
BEPOSITHOCTEM.
[IpakTrueckas padbora
«YacToTa BhIIaJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECYACTHBIE CITy4aH, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepegaya TaHHbIX).

H3y4ars posib KJIACCHYECKUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0uroaaTh U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IIU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o061menue,
CUCTEMATHU3aINS 3HAHUH

IIpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha MIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYCHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYailHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, UX POJIH B IPUPOJIE U KU3ZHU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KJIACC

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnydaitHbie COOBITHS.
BeposATHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSATHOCTEHU:
MOHETA U UrpajibHasl KOCTh

HaunmenoBanue pazaena |KonudecTBo OcHoOBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH H3yYEeHHOE U BHICTPAMBATH CHCTEMY

3HAHUMU.

PemaTe 3agqaum Ha NpEICTAaBICHUE U ONMCAHKE
JTAHHBIX C IOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON N3MEHUYHUBOCTH.
Pemiarh 3aga4m Ha onpeeieHUE 4YacTOThI
CJIy4aliHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO HAabopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAaPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA1 OITMCAaHHA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) TUNoTeE3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H IO JuarpamMmaM paCCCrBaHMs.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS IO UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoxecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Oneparuu Haj
MHO>KECTBaMHU:
o0BbeIMHEHNE, IEpEceUeHuE,
JIOTIOJIHEHUE.

CaoiicTBa onepanuit

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTeNbHOe,
BKITFOUCHUSI.

['padpuueckoe
IpeCTaBICHUE

MHOKECTB

OcBauBaTh NOHATHA. MHOKECTBO, dJIEMEHT
MHOK€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepanuy HaJl MHOKECTBAMH:
o0BbeIMHEHNE, TIepeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: NEPEMECTUTENBHOE,
COYETATEIbHOE, PACIIPENEIUTEIBHOE, BKIFOYCHUS.
Hcnoab3oBath rpaduueckoe npeacTaBicHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 3a7a4 U3 APYTUX y4eOHbIX
IIPEAMETOB U KypCOB

BepoATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cry4gaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OnbITEI ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[Ipaktrueckas pabora
«OnBITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHIH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYaWHOTO OTIBITA.

Pemarb 3a1a4m Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIC

C IIOMOII[LI0 KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UCTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON paboThI

Bezaenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
p€o6ep. IIpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIa,
BHCSYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIepeBe, JUaMEeTp ACpeBa.

H3yuarh cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a71a4M Ha IOUCK U IEPEUUCIIEHUE TYTEN

B JiepeBe, OlpeiesieHHe YUCIa BEPIIUH Win pédep

B JIepeBe, 00X0]1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHEM MPABHUIIa YMHOKEHUS

Cny4daitHbie COObITHUS

[IpoTHBOIONI0XKHOE COOBITHE.
Jnarpamma Dinepa.
OObenMHEeHHE U TIEpeceueHre
coosiTuil. HecoBMecTHbIC
coObITHsi. Popmyiia
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yyats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JIBYX COOBITUH ((POPMYITBI CITOKEHHUST BEPOSITHOCTEH ).
Pemarts 3a1a4um, B TOM 4KCIie TEKCTOBBIC 3aa4H

Ha OTpeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOsrtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsAMOii, TuarpamMm Ditiiepa, GopMyJIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (ONpeiesieH s ) He3aBUCUMBIX
COOBITHH.

PemiaTh 3a1aum Ha onpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha IOKUCK BEPOSITHOCTEN, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATHU3AIIUS 3HAHUH

IIpencraBineHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOCTh
CITy4alflHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTIMCAHUE
JTAHHBIX C TIOMOIIBIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aiiHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemars 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOI'O OIIBITA.
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PemaTh 3a1a4u Ha iepedncieHne KOMOMHAITUH
(4KcIia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroibHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34

102




9 KJIACC

8 kiacca

OmnucareibHas CTaTUCTUKA.

OHepaHI/II/I Hal COOBITHSIMH.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena |(Konuuecto OcHOBHOE CO/IepKaHUE OCHOBHBIE BHUJIBI JIEATETLHOCTH 00yUYarOIIMUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBneHue naHHBIX. IoBTOPSITH M3yUYEeHHOE ¥ BLICTPAUBATH CUCTEMY

3HAHHUH.

Pemats 3a1aum Ha NpPEACTABICHUE U OTTMCAHUE
JIQHHBIX.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
00BbETMHEHUS 1 TIepeceUeHUs COOBITHH, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpadUuecKux
MPEICTABJICHUM U JIEPEBA CIIyYaHHOTO OIIbITA.
PemaTthb 3a1a4M Ha MepeUrCIICHHEe KOMOMHAITUMA
(4uciia mepecTaHoBOK, YUCJIAa COYETAHUM ),

Ha HaXOKJICHHE BEPOSITHOCTEH COOBITUI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

[TepectanoBku. @akTopual.

CoueraHus U YUCIO
codeTaHuu. TpeyrojibHuK
[Tackams. IIpakTnyeckas
paboTta «Beraucnenue
BEPOSTHOCTEU

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHHUS, YIOPSAA0UYEHHAs apa, Tpoiika 00bEeKTOB,
NepecTaHOBKa, (paKTOpUal YUCIIa, COYETAaHUE, YUCIIO
COYEeTaHUH, TpeyroJibHUK Ilackas.

Pemiate 3a1auM Ha IepeUYnCIICHUE YIIOPAIOYEHHBIX
1ap, TpOeK, [IEPEYUCICHUE IIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHBIX MHOXECTB.
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KOMOMHATOPHBIX (YHKITHI
AJIEKTPOHHBIX TAOJIUID)

Pematp 3aga4u Ha IPUMEHEHHE YK CIIa COYCTAHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
Hprorona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUI] B XO/I€ IPAKTHUECKON pabOTHI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOSATHOCTh. CilyyallHbIN
BBIOOP TOUYKU U3 PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1auM Ha HAXOXKJAECHUE BEPOSTHOCTEMN

B ONIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUSK

Y3 MHOTOYTOJIbHUKA, KpYyra, OTPE3Ka Uiv AyTH
OKPYHOCTH, YHCIIOBOTO MPOMEXKYTKA

Hcnbitanus bepuynnu

Ucneitanne. Ycnex u
Heyaaua. Cepusi UCTIBITAHUI
110 TIEpPBOTrO ycIexa.
Ucnertanus bepryinu.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymmu. I[Ipaktnyeckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh NOHATHSA . UCIIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEy/Aa4a), CEpHsl
VICTIBITAHW, HACTYIUIEHUE MIEPBOIO yCIIEeXa
(Heynmauu), cepusi ucnsiTanuii bepuysu.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
COOBITHH B CEpUU UCTIBITAHUM JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C TIPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKON IPOTPECCUMU.

Pemats 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepHym, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnynu.

HN3yuaTthb B X0/1€ MPAKTUYECKOH PadoOThlI,
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B TOM YHCJI€ C IOMOIIbIO IM(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMUMHA

CiyvaiiHas BeIM4MHA U
pacrpeneneHue
BEPOSTHOCTEM.
MareMaTu4eckoe 0XKUJaHNuE
U JUCTIEPCUS CIIyYalHOU
BeJIMYMHEL. [ [pumMepbl
MAaTEMATUYECKOTO OKHUIaHUA
KaK TEOPETUYECKOTO
CpPEHETO 3HAYEHHUS
BEJINYMHBI.

[TonsiTue o 3aKkoHE OOIBITNX
yucein. M3mepenune
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumeneHne 3akoHa
OOJBIITNX YUCE

OcBOUTH MOHATHSA: CTy4YaiiHas BEIMYMHA, 3HAUCHUE
CIy4allHOW BEJIMYMHBI, paCIpECICHUE
BEPOSTHOCTEM.

H3y4yars 1 00CyKAAaTH IPUMEPHI TUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
W3MEHYUBBIC BEJINYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJIEIbHBIX CITyYalHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(OpocaHre MOHETHI, UTPATILHOM KOCTH, CO CIIyYailHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS. MATEMATUYECKOE 0KUAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJor AMCIEPCUU YUCIOBOIO Habopa.

Pematsb 3a1a41 Ha BBIUHUCIICHHE MATEMATUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aliHON
BEJINYMHBI 110 3aJaHHOMY PacCIpENEICHUI0, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHMTBCH C MATEMATUYECKUM OKUIAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEACICHUM, B TOM
YUCJIE pacTpeIeNICHUS CITYYailHON BEIUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyin.
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HN3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIINXCS
CIIyYalHBIX OMBITAX KaK CIyYalHYIO BEJIIMUYUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IbIIHX Yrcel (B popme
beprysin): mpu 60IBIIIOM YHCIIE OMBITOB YaCTOTa
coOBITHSI OJIU3KA K €r0 BEPOSTHOCTH.

Pemats 3a1a4u Ha U3MEPEHUE BEPOSATHOCTEH

C MOMOIIBIO YacTOT. O0CYKAATh POJIb 3aKOHA
OOJBIIMX YKCEI B 000CHOBAHUY YaCTOTHOI'O METOIa
U3MEpPEHUST BEPOSITHOCTE.

OO6cy:kaaTh 3aK0H OOJIBIITUX YHCE KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUYHBBIX
SIBJICHUSAX, POJIb 3aKOHA OOJIBIIIUX YHUCEN B IPUPOJIC U
B JKHU3HH UeJIOBEKa

O0600611eHre, KOHTPOITb 10 [IpencraBienue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CUCTEMY
OnucarenbHas CTAaTUCTHKA. 3HAHUMH.
BeposiTHOCTB CiydaitHOTO PemiaTe 3a1a4M Ha IPEACTABIICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiible | PemaTh 3amaum Ha HaXO0XICHUC BEPOSITHOCTEH
BEJIMYMHBI U pACTIPE/ICTCHUS COOBITUI, B TOM YHCJIC B OMBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEAUHEHUSI U TIEpeCeUCHUS
COOBITHH, BRIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEepUsAMU CIIy4alHbIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITTPOI'PAMME
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