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Pabouas nporpamma no yuyeoHomMy mpeamety «Matematrnka» (6a30Bblii YPOBEHbD)
(mpeameTtHas oOnacth «Martematuka W WHOpMaTHKa») (dajee COOTBETCTBEHHO —
nporpaMmMa IO MaTreMaThKe, MaTeMaThKa) BKIIOYAeT TMOSCHUTEIBHYIO 3aIliCKy,
cofepkanue OOydeHHWs, IUTAHUPYEeMbIE pe3yJlbTaThl OCBOCHHUS MPOTPAMMBI IO
MaTeMaTHKe, TEeMaTHIeCKOe TUTAaHUPOBAHHE.

IHOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo matematuke st oOydarommxcs 5-9 kmaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B mporpaMme mo mMaTeMaTHKE YYTEHBI UJEU U TOJOXKEHUS
KoHuenuuu pa3BuTus matemaTudeckoro oopazosanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTHKU ABIAIOTCS (yHAAMEHTAIbHBIE CTPYKTYPhI HAIIETO MUPA —
IPOCTPaHCTBEHHbIE (OPMBI U KOJIMYECTBEHHbIE OTHOILIEHUS (OT MPOCTEHIIHNX,
yCBaMBAaE€MbIX B HEIMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hiei). MareMaTuyeckue 3HaHus 00eCrednBaloT
MOHUMAHUE TMPUHIUIIOB YCTPOWCTBA M HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W WHTEPHPETALHIO  COLHUATBHOM, HKOHOMHYECKOMW, MOJIUTUYECKOU
uH(pOpMaIUKU, Nal0T BO3MOXKHOCTH BBINIOJHATH PAcdy€Thl U COCTABIATH aJTOPUTMBI,
HaXOJIUTh ¥ IPUMEHSATH (OPMYJIbI, BJIaJIETh MPAKTUYCCKUMHU MTPUEMAMU T€OMETPUIECKUX
M3MEPEHUM U TMOCTPOCHUM, YUTAaTh WH(OPMAIUIO, MPEICTABICHHYIO B BHUJE TaOJIHII,
auarpaMM U rpauKOB, KUTh B YCIOBUSIX HEONPENEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

N3yuyenne mateMaTuku GOpMUPYET y 00YUaIOIIUXCS MATEMAaTUYECKUM CTUITh
MBIIUICHHUS, TTPOSIBIISIIONTUICS B ONIPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBaMBAIOT TaKWe MPUEMBI U METOJbI MBIIUICHUS, KaK UHAYKIUS U JCAyKIHUA,
0000111eHNe 1 KOHKpPETU3aIlKs, aHaJl3 U CUHTE3, KiIacCu(puKanus U CUCTEMaTU3AIIHS,
abctparupoBanue U aHaorus. OObEKTh MATEMATUYECKUX YMO3AKIIIOUCHHM, TIPaBUIIa UX
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHHH, CITOCOOCTBYIOT
BbIpabOTKE yMeHHUsT (POPMYyIUPOBATH, OOOCHOBBIBATH W JIOKA3BIBATh CYXKICHHS, TEM
CaMbIM PAa3BUBAIOT JIOTHYECKOE MblUieHne. M3ydeHue MareMaTtuku oOecreuynBaeT
(dhopMHUpOBaHNE ANTOPUTMHUYECKOM KOMITIOHEHThI MBIIIJICHUS W BOCIUTAHUE YMEHHMA
JCHCTBOBATh IO 3aJlaHHBIM  QJITOPUTMaM, COBEPIIECHCTBOBATh W3BECTHBIE W
KOHCTPYHPOBATh HOBHBIC. B mipoliecce penieHust 3aa4 — OCHOBOM yueOHOH e TeIbHOCTH
Ha YpOKax MaTEMAaTHUKH — Pa3BUBAIOTCS TBOPUYECKAsI U TIPUKJIAHAS] CTOPOHBI MBITTUICHHUS.
OOyuenne MaremaTtwke Aa€T BO3MOXHOCTH pPa3BHUBATh Y OOYYAIOIIUXCS TOYHYIO,
parMoHANBHYI0 U WHPOPMATHUBHYIO pedb, YMECHUE OTOMPATh HAMOOJICE TOIXOISAIINE
SI3LIKOBBIC, CHMBOJIMYCCKHE, TpaprUecKue CpeIcTBA TSl BRIPAKEHUS CY)KICHUHA U
HaIJSITHOTO UX TIPEICTaBIICHUS.

[Ipyn m3ydeHNMM MaTEeMaTHUKH OCYIIECTBIISCTCS OOIIee 3HAKOMCTBO C METOIAMH
MO3HAHUS JICUCTBUTEILHOCTH, TIPEJICTABIICHUSAMH O MPEAMETE U METO/IaX MaTEMaTHKH,
WX OTJIMYUHU OT METOOB APYTHX €CTECTBEHHBIX K TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MIPUMEHEHUS MaTEeMAaTUKH JJIS PEIICHUS HAYYHBIX U IPUKJIAIHBIX 3a7a4.



[IpuoputeTHpiMH 1LEISIMH OOyueHHUsT MaTeMaTHke B 5-9 Kimaccax SBISIFOTCS:
(dbopMHpoBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHATUN (UHCIIO, BEJIMUMHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpOSTHOCTb, (DYHKIMS), OOECHEUYUBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTUUYECKOT0 00pa3oBaHus 00y4aroIuXCs;

NoJiIBeICHHEe OOYYarONIMXCsl Ha JIOCTYIHOM JJiIi HHUX YPOBHE K OCO3HAHHUIO
B3aUMOCBSI3M MaTEMaTUKHU U OKPYKAIOIIEr0 MUpPa, IOHMMAHUE MATEMAaTHKU KAaK 4acTH
oO11el KyJIbTYphl YEJI0BEUECTRA;

pa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEW OO0y4aromuxcs,
MO3HABATENLHON aKTUBHOCTH, UCCIIEI0BATEICKUX YMEHUM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpECa K U3YUEHUIO0 MAaTEMATHKUY;

dopmupoBanne (HYHKIMOHAIBHOM MaTeMaTHYeCKOM TIpPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MAaTEMAaTUYECKUX MOHSTHMH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PEAJIBbHBIX XKU3HEHHBIX CUTYalUSX W MPU U3YYEHHH APYTHX YUYEOHBIX IMPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEd M 3aKOHOMEpPHOCTEH, (OPMYIHpPOBATh HX Ha S3bIKE
MaTeMaTUKU W CO3JaBaTb MaTeMaTHYECKUE MOJCIH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKHl ammapaT [ pelIeHus MPaKTUKO-OPUEHTHUPOBAHHBIX  3a/1ad,
MHTEPIPETUPOBATH U OLICHUBATH NIOJyYECHHBIE PE3YJIBTATHI.

OcCHOBHBIE IMHUM COZIEP KaHMsI IPOTPAMMBI 0 MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIUMCIEHUS», «Anredpay («Ayredpanyeckue BbIpaXKEHUS», «YpPAaBHEHUS U
HEPAaBEHCTBAY), « DyHKIUN», «['eomeTpus» («I'eomeTpuueckue pUrypsl 1 uX CBOMCTBaY,
«3MepeHne TeoOMETPUYECKUX BEIMYUH»), «BeposSTHOCTb M CcTaTHCTHKa». JlaHHbBIE
JVMHUM Pa3BUBAIOTCA MapajulebHO, KaXJas B COOTBETCTBUU C COOCTBEHHOMW JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYIroOil, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUU.

ConepxaHue MporpaMMbl M0 MaTeMaTUKe, paclpeiesi€HHOE M0 rojlaM 00ydeHus,
CTPYKTYPUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BolpocaM  oOydvarouiuecss  OOpallajiuch  HEOJHOKPAaTHO, 4YTOOBI  OBJIAJIEHUE
MaT€MaTUYECKUMHU TOHSATUSMU M HaBbIKAMHU OCYLIECTBIISUIOCH IOCIEAOBATENbHO U
MOCTyNaTeNIbHO, C COOJIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MAaT€MAaTHYECKUX MPEICTaBICHUNA OOydaroumxcs,
paciupsis 1 yriayO0ssis e€, 00pa3ysi IpOYHbIe MHOKECTBEHHbIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTemaTuKka SIBISETCS 00sA3aTEIbHBIM yU4eOHBIM
MpeMeTOM Ha YpPOBHE OCHOBHOTO o01miero obpaszoBanus. B 5-9 kiaccax maremaruka
TPAJAUIIMOHHO U3Y4YaeTCs B paMKax CIEIYIONINX YYeOHBIX KYPCOB: B 5—6 Kilaccax — Kypca
«MaremaTtukay, B /-9 kiaccax — KypcoB «Anredpa» (BKItoUYasi 2IEMEHThI CTATUCTHKH U
Teopun BeposTHocTeil) u «l'eomerpusi». IIporpamMmoil mo MaremMaTHKE BBOJUTCS
CaMOCTOSATENbHbIN Y4eOHbINH Kypc «BepOSATHOCTh M CTATUCTHKA.

OOG1iee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJIsi M3Y4YEHUs] MaTeMaTWKd (0a30BbIN
YpOBEHb) Ha ypOBHE OCHOBHOTO 0Omiero obOpaszoBanusi, — 952 waca: B 5 kjacce —
170 gacos (5 uyacoB B Hexenmo), B 6 kinacce — 170 gacos (5 yacoB B Hezielnto), B 7 Kitacce —
204 4gaca (6 yacoB B Henento), B 8 kinacce — 204 yaca (6 4acoB B HeJEN0), B 9 Kkiacce —
204 yaca (6 4acoB B HEJEIIO).



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

HSY‘-ICHI/IG MAaTEMATUKN HAa YPOBHC OCHOBHOI'O 06HIGI‘O O6pa30BaHI/I5{ HaIIpaBJICHO
Ha JOCTHXCHHC O6y‘IaIOIJ_[I/IMI/IC$I JJMIHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHBIX
O6p8,30BaT€JII)HI>IX PE3YIIbTATOB OCBOCHUA yqe6H0r0 nmpcamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  MpPOrpaMMbl IO  MaTEMaTHKE
XapaKTepPU3YIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHE:

MPOSBIICHUEM HMHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCHUMCKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOILICHUEM K JIOCTHXKEHHUSIM POCCUUCKHAX MATEMAaTHKOB U POCCHUMCKOU
MAaTEMATUYECKON IIKOJbI, K MCIOJB30BAHUIO ATHUX AOCTHKECHHN B APYTUX HayKax H
MIPUKIIAJIHBIX chepax;

2) TpaKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00513aHHOCTEN IpakJJaHUHA U pealln3allii €ro Mpas,
NPEJICTaBICHUEM O MaTEeMaTHYEeCKMX OCHOBAaX (YHKIMOHUPOBAHMS Pa3IMYHbBIX
CTPYKTYD, SIBICHUH, IPOLETYp IPAKJIAHCKOro 00IIecTBa (HanpuMep, BbIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJIEHUIO O3THYECKMX MpOoOJeM, CBSI3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHMEM BaXHOCTU MOPaJIbHO-3THUYECKHX
MPUHIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4aCcTME€ B PEUNICHWH NPAKTUYECKUX  3a7ad
MaTe€MaTUYeCKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BAXKHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TMPOTHKEHUM BCEH KU3HM I YCHEWHOW mpodeccHoHaIbHOM
NESATENbHOCTY W PA3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUAYAIbHONW TPACKTOPUM OOpa30BaHMUSI M JKU3HEHHBIX IJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJILHOMY M OCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a1ad, pEIICHWH, pPaCcCYXXICHWM, YMEHHUIO BHIETH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) EHHOCTH HAYYHOT0 IO3HAHHUSI:

OpHEHTALMEN B IEITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl UEJIOBEKa, MPHUPOAbI U OOIIECTBA,
MOHUMAHUEM MaTeMaTU4YEeCKON HAayKu Kak c(epbl YeIIOBEUECKON eATeIbHOCTH, ITAloB
€€ pa3BUTUA W 3HAYMMOCTH JUIA Pa3BUTHs LUBUIM3ALUH, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH U MaTeMaTHYECKOW KyJIbTypOW KaK CPEACTBOM MO3HAHUS MHPA,



OBJIAACHUCM HpOCTCfIIHHMH HaBbIKaMH I/ICCJIGI[OBaTeJIBCKOfI ACATCIBbHOCTH,

6) ¢pusnueckoe BocnuTaHHe, (POPMHUPOBAHHE  KYJbBTYPbl  3A0pPOBbS H
IMOIUOHAIBHOIO 0JI1ArONOTyYHS:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3JI0POBOr0 00pa3za >KU3HU (370pOBOE MHUTaHHE, COATAHCHUPOBAHHBIM PEKUM
3aHATHI U OTJbIXA, peryisipHas puanyeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOErO IMpaBa Ha OMMOKY M TAaKOTO >K€ IMpaBa Jpyroro
YeJI0BEKa;

7) IK0JIOTHYECKOe BOCTIUTAHUE:

OpUEHTAIlMEe Ha TNPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHUM /i1 peuieHHs 3ajad
B 00JIaCTU COXPAHHOCTU OKPYXAIOLIEH CPeJibl, IJITAHUPOBAHMS IMOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX IOCJIEICTBHM JUIsl OKpY)KAarOIIel Cpeapl, OCO3HAHUEM TIJI0OATBHOTO
XapaKTepa SKOJOTMYECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

8) amanTanus K H3MEHSIOIUMCS YCJIOBHSIM COLMATbHON W MPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JEHCTBHUAM B YCIOBUSX HEOINPEAEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYIO IEATEIIBHOCTb, B TOM YHUCJIE YMEHHE
YUHUTBCSl Y APYTUX JIOAEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETCHIIUU U3 ONbITA APYTHX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHMY HOBBIX 3HAHHM, B TOM uucie (HopMyIupoBaTh
UJIEU, IOHATHS, TUIIOTE3bI 00 00BEKTAX U ABJICHUSX, B TOM YHCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh NEePUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U JAeiCcTBUs, HOPMYIUPOBATH U OIEHUBATH PUCKU U TTOCJIEACTBUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare 0cCBOEHUS TPOrpamMMBbl [0 MaTeMaTHUKE Ha YPOBHE OCHOBHOT'O OOLIETr0
oOpazoBaHus y oOyuaronierocst 0yayT chopMHUpOBaHbl METANPEAMETHbBIE PE3YJbTaThl,
XapaKTEPU3YIOIIMECS OBJAJCHUEM YHUBEPCAJIbHBIMHM ITO3HABATEJIBHBIMU JIEHCTBUSIMH,
VHUBEpPCAIbHBIMM  KOMMYHHMKAaTUBHBIMU  JICUCTBUSIMU U YHHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue AelicTBUA:

BBISBIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHSATUN, OTHOIICHUN MEXKIAYy MOHATUSMHU, (HOPMYIUPOBATH OIMPEICICHHUS
MOHSTUHM, YCTAHABIMBATh CYIIECTBEHHBIM TpPHU3HAK KiIaccu(pUKalMu, OCHOBaHUSA
7151 0000IIEHUS U CpaBHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAJIN34;

BOCHIPUHUMATH, (POPMYJIMPOBATH U TTPEOOPA30BHIBATE CYXKACHHUS: YTBEPAUTEIHHBIC



Y OTPULIATEIIbHBIE, EAMHUYHbBIE, YACTHBIE U 00IIME, YCIIOBHBIE,

BBIABJISIT MAaTEMATHUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3W U IPOTUBOPEUYUS
B (Qakrax, [JaHHBIX, HAONIOACHUAX M YTBEPXKACHHUAX, IMpeajararb KpUTEpUHU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JI€JaTh BBIBOJIBI C UCIIOIB30BAaHUEM 3aKOHOB JIOTUKH, 1€TYKTUBHBIX 1 UHAYKTUBHBIX
YMO3AKJIIOUECHUM, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3OupaTh [10Ka3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKICHUW  (OpsAMble U
OT TMPOTHUBHOIO), TMPOBOJUTH  CAMOCTOSITEIbBHO  HECIIOKHBIE  JI0Ka3aTeJIbCTBA
MaTeMaTUYeCKUX (aKkTOB, BBICTpaMBaThb AaApPryMEHTAIUIO, NPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BbIOMpaTh CHOCO0 perieHus y4eOHOH 3a1auM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus1, BIOMpaTh HanboJee MOAXOIAIINN C YUETOM CaMOCTOSITENIBHO BBIICIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTe/IbCKHE AeiiCTBHS.

UCIIOJIb30BaTh  BOMPOCHI KaK HCCIEI0BATEIIbCKUM HWHCTPYMEHT TIO3HAHMS,
dhopMyIHpOBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, ITPOOIEeMy, CaMOCTOSTEIHLHO
yCTaHaBJIMBAaTh MCKOMOE W JAaHHOE, (DOPMHUPOBATH THUIIOTE3Y, ApTYMEHTHPOBATH CBOIO
MO3UIHIO, MHCHHE;

MIPOBOJIUTH TI0 CAMOCTOSTEIIEHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN SKCIICPUMEHT,
HEOO0JIBIIIOE UCCIEOBAHUE IO YCTAHOBJICHUIO 0COOCHHOCTEH MaTEMaTHIYECKOTO O0OBEKTa,
3aBUCUMOCTEN 0O0BEKTOB MEKITY COOOM;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0OOIIEHHsT M BBIBOJALI IO pe3yJbTaTam
MPOBEIEHHOTO HAOJIONCHUS, UCCIEAOBAHNS, OIICHUBATh JOCTOBEPHOCTH IMOYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TaKKe BBIJIIBUTATh
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢c unpopmaunmei:

BBISIBISITh  HEJOCTATOYHOCTb M M30BITOYHOCTh  MHGpOpMAlMM,  JaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUs 3a1a4U;

BbIOMpATh,  AHAJIWM3UPOBAaTh,  CUCTEMATU3UPOBAaTh M HUHTEPHPETUPOBATH
MH(}OpMAIUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpATh (GOpMy MTPEACTABICHUS HHPOPMALIMK U WIUTIOCTPUPOBATH PEIlIaeMble
3a/layu CXeMamHu, uarpaMmmamMu, HHOU rpa@uKoi 1 MX KOMOMHALIMSIMU;

OLICHUBATh HA/IEKHOCTh MHPOPMALIUU IO KPUTEPHUSAM, NPEIJI0KEHHBIM YUUTEIEM
WM C(POPMYJIIMPOBAHHBIM CAMOCTOSATEIBHO.

KomMmyHukaTHBHBIC YHUBEPCAJbHBbIC Y4eOHbIE 1eiiCTBHUS:

BOCIIPUHUMATDL H (1)OpMYJ'II/Ip0BaTB CYXKICHUA B COOTBCTCTBHU C YCIOBUAMHU H
LEIsIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
N IIMCBbMCHHBLIX TCKCTAaX, 1aBAaThb INOSACHCHUS 110 XOAYy PCHICHUS 3aa49, KOMMCHTHUPOBATH



IIOJTyYEHHBIN PE3YINIbTAT;

B Xofe O0OCYXIeHHus 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npo0sieMbl, pelaeMon 3ajlay, BhICKA3bIBaTh WJIEH, HAIICJICHHbIC HA TOUCK PEIEHUs,
COTOCTABJIATh CBOM CYXKICHHS C CYXACHUAMH JAPYTUX YYaCTHUKOB JMAjora,
oOHapy>XKUBaTh pa3IMuue U CXOACTBO MO3UIIHNI, B KOPPEKTHON dopme GopMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MPEJCTaBIATh PE3ybTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, HCCIIeI0BaHUS,
POEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opmMaT BBICTYIUIGHUS C Y4ETOM 3ajay
Mpe3eHTAlMd U OCOOCHHOCTEN ayIuTOPUH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHIUBUYAIbHON pabOThI
MIPH PEIIEHUN YIeOHBIX MaTEMAaTUYECKHX 33]1a4;

NPUHUMATh 1I€7b COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OpPraHU3aIUIO
COBMECTHOM padOThI, pacipeaessaTh BUAbl padoT, TOTOBapUBATHCS, OOCYK/IATh MPOIIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBLIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUSMH,
MO3TOBBIC MITYPMBI U APYTHE), BBITIOJIHATH CBOIO YaCTh PaOOTHI 1 KOOPAMHUPOBATH CBOU
JICUCTBUA C JPYTUMH YWiICHAMH KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIajJa B OOIIMIA
MPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YH4ACTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHbIe YyHHMBEpPCaJbHbIe Y4eOHbIE 1eHCTBUS
Camoopranm3amnus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, aJIFOPUTM pPEIIEHUs 3a7aud (WU €ro 4acTb),
BbIOMpaTh CHOCOO pelieHus ¢ Y4E€TOM HMMEIOUIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apTyMEHTUPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C Y4ETOM
HOBOI MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJAJIETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yipTaTa
pelIeHrs MaTeMaTHUeCKOH 3a1a4u;

NPEeNBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IPU PEUICHUU 3aa4H,
BHOCHUTH KOPPEKTHBBI B ACSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HANJICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IIOCTABJICHHOW LEMH U
YCIIOBUSIM, OOBSCHSATH MPHUUYUHBI JOCTHKCHUS WJIM HEJOCTIKCHUS 1EeTH, HAXOJWTh
OIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynabTaThl OCBOCHUSI MPOTPAMMBI 10 MAaTEMAaTHUKE MPEACTABIICHBI
0 rojiaM 00y4YeHHUsI B CIEIYIOLINX pa3jieiaxX MporpaMMbl B paMKaxX OTJAEIbHBIX Y4E€OHBIX
KypcoB: B 5—6 kiaccax — Kkypca «Martematuka», B /-9 kitaccax — KypcoB «Airedpay,
«I"'eomeTtpus», «BEpOATHOCTh U CTATUCTUKAY.



PABOYAS ITPOTPAMMA YYEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

HOACHUTEJIBHAS 3AITMCKA

[IpuoputeTHbIMH 1LETSIMH OOyuYeHHUsI MaTeMaTHKe B 5—6 Kiaccax SBISIIOTCS:
npoaoKeHne (GOPMUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX MOHATUH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), 00eCleuynBalOIMX MPEEeMCTBEHHOCTh U

NEPCIEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHMs 00yUaIOIINXCS;

pa3BUTHE MHTEIUICKTYalIbHBIX W TBOPUYECKUX CIOCOOHOCTEH oOydarouuxcs,
MO03HABATENILHON aKTUBHOCTH, HUCCJIENOBATEIbCKUX YMEHUH, MHTEpeca K H3YUYECHHIO
MaTEeMaTHKHU;

MO/IBEICHUE OOYyYaromMXCsl Ha JOCTYIIHOM JJii HHX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KAIOILIETO MUPA;

(opMmupoBaHnEe (PYHKIMOHAIBHOM MAaTEMAaTHYECKOM TPaMOTHOCTU: YMEHHS
pacno3HaBaThb MaTEMaTHYECKUE OOBEKThl B pEaJbHbIX JKU3HEHHBIX CHTYalUsX,
IIPUMEHATH OCBOCHHBIE YMEHHs Ui PELICHMS NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh TOJYUYECHHbIE pE3yJbTaThl WU OIEHUBATh HMX HA COOTBETCTBHE
IIPAaKTUYECKON CUTYALINH.

OCHOBHBIE JIMHMM COJIEpXKaHWs Kypca MareMartukn B 5-60 Kiaccax —
apudmeTnyeckas U T€OMETPUYECKasl, KOTOpPbIE Pa3BUBAIOTCS MapaliedbHO, KaxKaas
B COOTBETCTBUU C COOCTBEHHOHM JIOTMKOMW, OJHAKO, HE HE3aBUCHUMO OJIHAa OT APYTOW,
a B TECHOM KOHTAaKT€ M B3aUMOJEHCTBUU. Takke B Kypc€ MaT€MAaTUKH MPOUCXOJUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U ONUCATETbHOW CTATUCTUKH.

N3ydyenne apupMeTHueckoro MaTepuaia HA4YMHAETCS CO CHCTEMATHU3alMd U
pa3BUTHS 3HAHUN O HATYpaJbHBIX YHMCIIAX, TOJIyYEHHbIX HA YPOBHE HAYaJIbHOTO OOILEro
oOpazoBanusi. Ilpm 3TOM COBEpIIEHCTBOBAaHME BBIYUCIUTEIBHONM TEXHUKH U
(opMHUpOBaHHE HOBBIX TEOPETHUECKHX 3HAHUA  CcoyeTaeTcss C  pa3BUTHEM
BBIUMCIIUTENIBHON KYJBTYPbl, B YacTHOCTH C OOy4YEeHHEM TMpocTedmuM mnpuéMmam
NPUKUAKA W OUEHKH PE3yJbTaTOB BBIYUCICHUNA. W3ydeHue HaTypalbHbIX YHCEN
pojoJKaeTcs B 6 Kiacce 3HAKOMCTBOM C Ha4aJbHBIMU MOHATUSMU TEOPUH JEITUMOCTH.

Hauano uzydeHus 0ObIKHOBEHHBIX U JECATUYHBIX APOOEi OTHECEHO K 5 Kiiaccy. ITo
NEepBbIN ATal B OCBOEHUH JPOOEii, KOra MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMH,
NOHATUSIMU TeMBbI. [Ipr 3TOM paccMOTpeHre 0OBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
MPEAIIECTBYET U3YUCHUIO JECATUUHBIX APOOEH, UTO 11eJIeCO00Pa3HO C TOUKHU 3PECHUS
JIOTMKH U3JI05KE€HUS YUCIOBOM JIMHUM, KOT/ia PAaBUJIA AEHUCTBUM C IECSTUYHBIMU
IpOoOsSIMU MOKHO OOOCHOBATh YK€ HM3BECTHBIMHU AJTOPUTMAMU BBITIOJIHEHUS JEHCTBUN
C OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JIECATUYHBIMHU JIPOOSMU PACIIAPUT
BO3MOYKHOCTH i1l TOHUMaHUSI 00y4aroIIMMUCS TPUKIIAJAHOTO MPUMEHEHUS HOBON
3alUCH MPU U3YYEHUHU APYTHX IMPEAMETOB M NMPU NPAKTUYECKOM HCIIOJIb30BAHUU.
K 6 kiaccy oTHeCE€H BTOpOM ATal B U3y4EHUU APOOEil, rae MPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U IpeoOpa3zoBaHusi ApoOeil, 0CBOEHNE HOBBIX
BBIYHMCIIMTEIBHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYUCIICHHM, B TOM YUCIIE
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3HaYEHUN BBIPAXKCHUM, COAEpKalUX U OOBIKHOBEHHbIE, M JECSITHUYHBIE JpOOH,
YCTAHOBJIEHUE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1ay Ha IPOOU.
B nHauane 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO U3YYEHUS MOJTOKHUTEIBHBIX M OTPUIIATEIBHBIX YHCEN SBISIETCS TO, YTO
OHM TaK)XK€ MOTYT pacCMaTpHUBAThHCS B HECKOJIBKO ATarnoB. B 6 kiacce B Havase u3y4eHus
TeMbl «I [oJ0KuTENbHBIE U OTPULIATENIbHBIE YHCIIA» BblAEsAeTCs noareMa «lLlensie unciay,
B paMKax KOTOpPOW 3HAKOMCTBO C OTPUUATEIbHBIMA YHCIAMU M JEHCTBUSMHU
C MIOJIOKUTEIIbHBIMU U OTPULATENBHBIMU YUCIIAMH IPOUCXOINUT HA OCHOBE COAEPIKATETLHOIO
M0JIX0/1a. DTO MO3BOJISET HA JIOCTYITHOM YPOBHE IMO3HAKOMHTH O0YYaIOIIUXCSl TPAKTUYECKU
CO BCEMH OCHOBHBIMH IOHSATHUSAMHM TEMbI, B TOM YHCIIE W C IpaBUIaMH 3HAKOB
NIPY BBITIOJTHEHUH apU(PMETHUECKUX JIeHCTBUIL. M3yueHue palmoHaTIbHbIX YMCeI HAa TOM He
3aKOHYUTCS, a OyJIeT MPOAOJIKEHO B Kypce anreOpsl / Kiacca.

[Ipu o0OyyeHUM peHIeHUI0 TEKCTOBBIX 3aJad B 56 KjaccaXx HCHOIb3YIOTCS
apudmernyeckue npuémsl pernerus. [lpu orpaboTke BHIYUCINTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CIEIYIONIMX BUJIOB: 33]1a4 HA ABUKEHUE,
Ha YacTH, Ha MMOKYNKH, Ha paboTy U MPOU3BOIUTEIBHOCTD, HA MIPOLIEHTHI, HA OTHOIIECHUS
u nponopuuu. OOydaromyecs: 3HaKOMSITCA ¢ MpUEMaMH pelIeHUs 3a7ad rnepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ MH(OpMaLMEn, peICTaBICHHON B Gopme
TaOJUIl WK JUarpaMM.

B mporpamme yuyebHoro kypca «MaTemaTukay HpeIyCMOTPEHO (OpMHUpPOBaHUE
MPOIEIEBTUUECKUX anreOpandecKkux NpelcTaBiieHuid. bykBa kKak CMMBOJ HEKOTOPOIO
Yyycia B 3aBUCHUMOCTM OT MAaTeéMaTHYeCKOr0 KOHTEKCTa BBOJUTCA TMOCTENEHHO.
bykBeHHass CHMBOJMKA IIMPOKO HCIIOJIb3YETCS NPEXKAE BCEro s 3alucu OOLIMX
YTBEPKJICHUM U MPEUIOKEHUHN, POPMYII, B YACTHOCTH ISl BBIYMCIICHHS] TEOMETPUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIIA.

B nmporpamme yueOHoro kypca «Maremarukay TMpeAcTaBiIeHa HarjasgHas
reoMeTpHUsl, HalpaBlieHHas Ha Pa3BUTHE OOPA3HOIO MBILIUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUN. DTO BaXKHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOPBIM  OCYIIECTBIISIETCS. HAa  HAIrJIAJHO-NPAKTUYECKOM  ypOBHE,  OIHUPAETCs
Ha HarjasAHO-00pa3Hoe MblluleHHe oOyuaromuxcs. bonbiias poab  oTBOAMTCA
MPaKTUYECKON JIEATETbHOCTH, OTBITY, SKCIIEPUMEHTY, MOJIeTupoBanuio. O0yuarommecs
3HaKOMATCA C T€OMETPUYECKMMHU (pUrypamMu Ha IJIOCKOCTH M B NPOCTPAHCTBE, C UX
MPOCTEUIIMMUA KOH(QUTYpalUusIMH, Yy4yaTcsi H300paxaTh HMX HAa HEJIMHOBAHHOW H
KJIeTyaToi Oymare, pacCMaTpyBarOT WX MpOCTEHIne cBoMcTBAa. B mporecce n3ydeHus
HaIJISIIHOM T€OMETPUU 3HaHUA, MOJYyYeHHbIE OO0YYalolMMHUCS Ha YPOBHE HayalbHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 Kj1accax U3y4aeTcsi HHTETPUPOBAHHBIN MTPEeIMET
«MaremaTuka», KOTOPBIA BKIIOYAET apU(PMETUUYECKUN MaTepuanl W HarJsIHYIO
reOMETPUIO, a TAK)Ke MPOIEAEBTUUECKUE CBEICHUS U3 anreOpbl, 3JEMEHThI JIOTUKH U
HayaJia ONMUCATEIbHON CTaTUCTUKHU.

OO11iee yKnciio 4acoB, PEKOMEHJOBAHHbBIX JIJISl M3YYEeHHsI MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 yacoB (5 yacoB B Heneno), B 6 kinacce — 170 gacos (5 wacoB B Heel0).
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COILEPKXAHUE OBYUYEHUA
5 KUIACC

HatypaJibHble 4nciia H HyJIb
HarypansHoe wumcno. Psn nHarypampubix uymcen. Yucno 0. M3oOpaxkenue

HaTypaJIbHBIX YHCET TOUKAMU Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOiA.

[To3unonHass cuctemMa cuuciieHus. Pumckas Hymepanusi Kak  IIpUMEp
HEMO3UIIMOHHOM CUCTEMBI CUMCIICHMS. [lecaTuyHas cucTeMa CUUCIICHHUS.

CpaBHEeHHE HATYpPAJIbHBIX YHCEJ, CPAaBHEHHUE HATYyPAIbHBIX YHCEII C HYJEM.
Crnioco6nI cpaBHeHus. OKpyTiieHHE HATypaJlbHbBIX YUCE.

Ciio’)xeHue HaTypajdbHBIX YHCEN, CBOMCTBO HYJISI MPU CIOKEHUM. BhluMTaHUE Kak
neicTBre, 00paTHOE CIIOKEHHIO. Y MHOKEHHE HATypaJIbHBIX YHCEJl, CBOMCTBA HYJ U
€UHULIBI TIpU yMHOXKeHuu. JlemeHue Kkak JelcTBUE, O0OpaTHOE YMHOXKEHHIO.
KommnoHeHTsI 1eicTBUM, CBSI3b Mexay HUMH. [IpoBepka pe3ynbTaTa apuMETHIECKOTO
nevicteus. IlepeMecTHTENbHOE M COUYETATEIIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS H
YMHOXEHUSI, pacTIpe/IeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHUSI.

Ucnonb3oBanue OykB Jjisi 0003HAUYCHUSI HEU3BECTHOIO KOMIIOHEHTA M 3allUCH
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

Jlenvtenn u KpaTHBIE YHCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie u cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CrteneHb ¢ HaTypaJIbHBIM IIOKa3aTeaeM. 3alKCh YMCIa B BUAE CYMMbI pa3psIHbIX
cJaraeMbix.

HucnoBoe BbhIpakeHHUE. BhlunciieHME 3HAYEHUM YMCIIOBBIX BBIPAXKCHHM, TOPSIOK
BBITIOJTHEHUS JeicTBUM. Vcnonb3oBaHWE TpPU BBIYUCICHUSX TMEPEMECTUTEIBLHOIO U
COYETATEILbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXEHHUSI, PACIPEACIUTEIHBHOTO
CBOWCTBA YMHOEHUSI.

poou
[Ipencrabienne o apoOu Kak CrocoOe 3amucy 4acTH BelMYUHbl. OOBIKHOBEHHBIC

npobu. IlpaBwibHbBIE U HempaBWibHbIE apoOu. CMeliaHHas ApoOb, MpPEACTaBICHUE
CMEUIaHHOW ApoOM B BUJIE HENPABWIBLHOM JpOOM W BBIACICHHE LEJNOW YacTh 4Yuciia
U3 HempaBwiIbHOM napobu. M3o0paxkenue napoOel TOYKaMH Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamienue apoOeit. Ilpuegenue apodbu K HOBOMY
3HameHareno. CpaBHeHUE ApOoOeH.

CnoxxeHrie W BbIYMTaHHE JpoOel. YMHOXKEHHE U JeJieHHue apoOeil, B3auMHO-
obpatHble qpodu. HaxoxkaeHne 4acTy 1e0To U IEJI0TO 0 €ro YacTH.

Hecstuunas 3amuch npoOeid. I[lpeacraBnenwe necaTuyHodl apodw B BUIE
0oObIKHOBeHHOW. M300pakeHne NeCATUYHBIX NpoOel TOYKAMH Ha YHUCIOBOM TPSIMOM.
CpaBHeHHE TEeCATUYHBIX APOOEH.

Apudmernueckne NEUCTBUS C JACCITUUYHBIMU Apo0sMu. OKpyTIIeHUE MeCATUYHBIX
Ipooei.
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Pelnenne TeKCTOBLIX 33124

Pemenne TexkcToOBBIX 3a7ady apuMeTHUEeCKUM crocoboM. PelieHune TorHuecKux
3ama4d. PemeHue 3amad mepeOOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
P PEIICHUH 33J1a4 TaOIUI] U CXEM.

Pemenue 3amay, coaepkaliux 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTD,
BpeMsi, pAacCTOSIHUE, II€HA, KOJMWYECTBO, CTOMMOCTb. EJIWHUIIBI W3MEpPEHHUs: MAacCCHhI,
00bEMa, 1IeHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXAY €AUHUILIAMH U3MEPEHUS
Ka)kJ101 BEJIMYHHBEI.

Pemienne ocHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBneHne qaHHBIX B BUJIE TAOHII, CTOJIOYATHIX AHATPAMM.

Harasignasi reomerpust

Harnsansle npencrabienust o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, YroJ1, IOMaHasi, MHOTOYT OJIbHUK, OKPY’KHOCTb, KpyT. YTO0JI. [IpsiMO#, OCTpBIN, TYTION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oTpe3ka, METPUYECKUE €IUHULbI JUIMHBL. JlJIMHA JIOMaHO#, NEepUMETp
MHOT'OyTOJIbHUKA. VI3MEpEeHNe U MOCTPOEHUE YIII0B C IOMOLIBIO0 TPAHCIIOPTHUPA.

Harnsaguele mnpeacraBieHuss o (¢Qurypax Ha IUIOCKOCTH: MHOTIOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o6paxenue ¢uryp, B TOM 4Hcie Ha Kietdaroil Oymare. [loctpoenue
KOH(Urypaiuii u3 yacteil npsiMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJIeT4aToi Oymare.
Hcrnonbs30BaHuE CBOMCTB CTOPOH U YIVIOB NPSIMOYTOJIBHUKA, KBaIpaTa.

[Tmomans IpSMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4YHClIe (QUTYp, M300paXEHHBIX Ha KieTyaTol Oymare.
Enunuiibl n3mepenus mioniaau.

Harmsiaaple mpeacTaBiieHHs O TMPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOIbHBIN
napajuienenunesn, Kyo, MHOrorpanHuku. M3o0paxenne nmpocTeiiyx MHOTOIpaHHUKOB.
Pa3eépTku kyOa u nmapamienenunena. Cozganue Mojieieii MHOTOTpaHHUKOB (K13 OyMaru,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUAJIOB).

OO0BEM IPSIMOYTOJIBHOTO NTapajuienenunena, Kyoa. Ennauibpl nusmepenus oobéMa.

6 KJIACC

HartypajabHble yuciia

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMU HATYpPAJIbHBIMU  UYHCJIAMHU.
YucrioBble BBIpKEHUS, MOPSAOK JCHCTBUH, MCHOJIb30BaHUE CKOOOK. Mcmonb3oBanue
MPA BBIYUCIICHUSAX TNEPEMECTUTEIIBHOTO M COYETATEIbHOTO CBOMCTB CIOXKEHUSA U
YMHOXKEHUSI, PACIPEICIUTEILHOIO CBOMCTBA YMHOXKEHHS. OKpPYIJIEHUE HATYpPaIbHBIX
quced.

JlenuTenu U KpaTHbIE YKCiia, HAanOOJIBIINKM OOLIUI eTUTETh U HauMEeHbIlee ol1iee
KpaTHoe. JlenuMoCcTh CyMMBI U pou3BeAeHUs. JleneHrne ¢ 0CTaTKOM.
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Jpoou
OObIKHOBEHHass ApoOb, OCHOBHOE CBOMCTBO JpOOHM, COKpalleHue ApoOer.

CpaBHEHHE M YNOpSAOYMBAaHHE ApoOeil. PemeHue 3agay Ha HAXO0XKICHHE YacTH
OT LEJIOr0 W LEJNOoro mo ero yactu. J[poOHoe dYHMCiio Kak pe3ysbraT JAesICHUs.
[IpencraBnenue necATUYHON ApoOM B BHJE OOBIKHOBEHHOM APOOM U BO3MOXKHOCTH
MIPE/ICTABICHNUS] OOBIKHOBEHHOW ApOOM B BHJAE ACCATUYHOW. JlecsaThuHble IpoOu U
METpUYecKasi cuctemMa Mmep. ApupMETHUYECKHE JEHCTBUS U YHUCIIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JECITHUHBIMH JPOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHoOIIeHHU. Maciutad, nponopuus. [Ilpumenenue
IPONOPLUH NPU PELICHUH 3a/1a4.

[Tonstue mpoueHTa. BblunciieHHe NpPOIEHTa OT BEJIUYMHBI U BEIUYMHBI 1O €€
OpoLEeHTy. BrIpakeHue NPOIEHTOB JeCATHYHBIMH JApoOsmu. Pemenue 3amau
Ha MPOLIEHTHI. BbIpaskeHne OTHOIIEHUS BEIMYMH B IPOLECHTAX.

IHos10skMTEIBHBIC H OTPHLATEIbHBIC YHCIA

[TomoxurenbHble W OTpULIATENbHbIE unciaa. Llenple uncma. Mopynp 4wucna,
reoMeTpuyecKas HHTepIperauus Moty uncia. M3o00paxkeHue yrcen Ha KOOPAUHATHOM
npsamMoil. YUucioBble npomexyTku. CpaBHeHHe uucend. ApHpMeTHYecKue ACCTBUS
C TOJIO)KUTEJIbHBIMU ¥ OTPULIATEIbHBIMH YU CIIaMHU.

[IpsMoyrosibHast cHUcCTEMa KOOPAMHAT Ha IUIOCKOCTH.  KoopauHaTel TOYKH
Ha IUIOCKOCTH, abciucca u opauHara. [loctpoeHne Touek u Gpuryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHBbIE BbIPa:KeHUs!

[Ipumenenune OyKB ISl 3alMCH MaTEMaTHUYECKUX BBIPAXKECHUU U TPEATIOKEHUH.
CpoiictBa apudmeTHuecKux JeHCTBUA. bDyKBEHHbIE BBIpAKEHUS W  YHCIIOBBIE
IOJCTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXKIAEHUE HEW3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMynbl NEpUMETpa W IUIOMAAM MPSMOYTOJbHHMKA, KBajapaTa, oObEMa
napajuienenuneaa u Kyoa.

Penienue TeKCTOBBIX 32724

Pemienne TekcTOBBIX 3adad apuMETHYECKHM crnocoOoM. PemieHue Joruyeckux
3a1a4. Pemenue 3amay mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3anay, coepkaimx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIIUYUHBI: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IEHA, KOJTMYECTBO, CTOUMOCTh, MPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM
paboThl. EquHuUIIBI U3MEpPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXKJI0M BEJIIMUUHBI.

Pemrenue 3amay, CBs3aHHBIX C OTHOIICHUEM, IMPOMOPIIMOHAIBHOCTHIO BEJIWYHH,
MPOIIEHTAMHU; PEIIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLICHTHI.

Omnenka W TpUKUIKA, OKpyrieHue pesyapTata. CocTaBieHue OYKBEHHBIX
BBIPAKECHUU T10 YCIOBUIO 3aa4U.

[IpencraBierre JaHHBIX C TOMOIIBIO TaOmui, W jguarpamMm. CronOdarteie
JIarpaMMbl: YTEHHE U TOCTPOEHUE. UTeHUE KPYTrOBBIX JUarpaMm.
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Haruasiinas reomerpust

Harnsgaele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, yToJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHHUK, OKPYKHOCTD,
KpYT.

B3anMHoOe pacronoxeHue ABYX NPSMbIX Ha IUIOCKOCTH, MapajuieidbHbIE MPSMBIE,
NEepPHEHANKYJIAPHBIE psiMble. MI3MepeHne paccTOsTHUI: MKy ABYMs TOUKAMH, OT TOUKH
710 TIPSIMOM, JIJTMHA MapIIpyTa Ha KBaJPATHOU CETKE.

N3MepeHne ©W TOCTPOCHHE YIJIOB C [OMOUIBIO TPAaHCHIOPTHpPA. Bumael
TPEYTOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOIBHBIN, TYNOYTOJIbHBIN, PaBHOOEIPEHHBIMH,
PaBHOCTOPOHHUU. YeThIPEXYTONBHUK, MPUMEPHI YETHIPEXYTOILHUKOB. [IpAMOYTOIbHUK,
KBaJpaT: WCIOJb30BAHWE CBOWCTB CTOpPOH, VIJIOB, nauaroHaiei. M3oOpaxkeHue
reOMEeTpUYeCKUX (Uryp Ha HEIMHOBAHHOM Oymare C HCHOJIb30BaHUEM ITUPKYII,
JMHEWKH, YTolbHHKA, TpaHcnopTupa. [loctpoenus Ha kierdyaToit Oymare.

[lepumerp MHoOrOyronbHuka. [loHsatne muomaau (Urypel, €AMHULBI U3MEPEHUS
wiomwaau. [pubnmkénnoe nsmepeHue miomagd Gpuryp, B TOM 4Mciie Ha KBaJApaTHON
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CummMeTpus: LIEeHTpaJlbHAasi, OCEBas U 3€pKajlbHasi CHMMETPHH.

[TocTpoeHnre cCMMMETPUYHBIX GUTYD.

Harnsigaeie pencraBaeHus 0 MpOCTPAHCTBEHHBIX GUTYpax: Mapalieienurie, Kyo,
pU3Ma, upamMuaa, KOHyc, UIMHJP, map U cpepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB, IIMIIMH]Ipa U KoHyca. Co3iaHnue Moenei
MIPOCTPAHCTBEHHBIX (UTYD (M3 OyMaru, MpoBOJIOKH, IJIACTUIINHA U APYTUX MATEPUAIIOB).

[Toustne oO0BEMa, enuHUIBI u3MepeHus o0béma. OO0BEM NPAMOYTOIBLHOTO
napajienenunena, Kyoa.

HHPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3yJabTaThl OCBOEHHUS MPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucsia v BBIYUCTICHUSA

[lonuMaTh M MOPaBWIBHO YHNOTPEOISATh TEPMHUHBI, CBSI3AHHBIE C HATYPaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSIMH.

CpaBHMBaTh M YINOPSIOYMBATh HAaTypaJbHBIE YHCIIA, CPABHUBATh B IPOCTEUILINX
Cilydasix OOBIKHOBEHHbBIE IpO0OHU, AECATUUHBIE APOOH.

COOTHOCHUTDH TOUKY HAa KOOPJIUHATHOM (UMCIIOBOI) MPSMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U W300pa)kaTh HATypaJIbHbIE YHMCJIa TOYKAMH HAa KOOPAMHATHON (YMCIIOBOM)
IIPSIMOM.

BoinonHaTe  apud@meTHdeckue  AEUCTBUS € HATYpaJIbHBIMU  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIIUX CITydasiX.

BBINONHATE IPOBEPKY, MIPUKHUJIKY PE3YJIBTATA BBIUUCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.
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Pelnenne TeKCTOBLIX 33124

Pemate TekcTOBBIE 3amauu  apUPMETHIECKUM CIIOCOOOM W €  TOMOIIBIO
OpraHU30BaHHOT'0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemiats 3amauu, conepxaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, IIeHA, KOJIMYECTBO, CTOMMOCTD.

Hcnonp30BaTh KpaTKWE 3alMCH, CXEMBI, TaOIHIbI, 0003HAYEHUS TPH PEIICHUN
3a1a4.

[Tonp30BaThCS OCHOBHBIMU €IWHUIIAMH H3MEPEHUS: II€HBI, MAcCChl, PacCTOSHMUS,
BPEMEHU, CKOPOCTH, BBIPAXKATH OJIHU €IMHUIILI BETUYMHBI Uepe3 ApyTHe.

N3BnekaTh, aHaIM3WpPOBATh, OICHUBATh HH(POPMAIMIO, IPEIACTABICHHYIO
B TabiuIle, Ha CTOJOYATON MUarpamMme, WHTEPIPETUPOBATH MPEICTABICHHBIC TaHHbBIC,
HCIIOJB30BaTh JAHHBIE TIPU PEIICHUU 33/1a4.

Harasinnasi reomerpus

[Tonb30BaThCA r€OMETPUUECKUMU MTOHATUSAMU: TOUKA, IIPsAMAasi, OTPE30K, JIyY, yroJl,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mnpUMEpbHl OOBEKTOB OKPYXKAIOLUIETO MHpa, HMEIOMUX (QopMy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yrjaMu: BEpIIMHA CTOpPOHA,
C MHOTOYT'OJIbHUKaMU: yroJi, BEpIIMHA, CTOPOHA, IUArOHaNb, C OKPYKHOCTBIO: paJInyC,
IuameTp, LEeHTP.

N300paxaTh H3y4YE€HHbIE TEOMETPUUYECKHE (PUTYPHI HA HEIMHOBAHHOM U KJIETYaTOM
OyMare ¢ MOMOUIBIO HUPKYJISI U IMHEUKH.

HaxomuTe [OIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOUIbIO

JMHENKU, CTPOUTH OTPE3KH 33JaHHOM JUTMHBI; CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajnyca.

Hcrnons30BaTh CBOMCTBA CTOPOH M YIJIOB IPSAMOYTOJIBHMKA, KBajpara Il HX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAN U IEPUMETPA.

Boruncnate mepuMerp M IJIOWIAAb KBajApaTa, MPsAMOYTOJjbHHUKA, (Uryp,
COCTaBJICHHBIX U3 MPSMOYTOJIbBHUKOB, B TOM UHciie PUTYp, U300paKEHHBIX HA KIIETYATON
Oymare.

[Tonb30BaTbCd OCHOBHBIMHM METPUYECKMMHU €IWHHULAMH W3MEPEHUs JUTMHBI,
IJIOILA/H; BBIPAXKATh OJHU €IMHULIBI BEJIMUYHUHBI Yepe3 IpyTHe.

Pacno3naBaTe mapamnenenunesn, KyO, MCIOIb30BATh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUsI, HAXOAUTh U3MEPEHUs apajuieenunea, Kyoa.

Boruncnate 00béM  kyOa, mapajuienienunena MO 3aJaHHBIM  U3MEpPEHUSM,
MO0JIb30BAThCS €AMHUILIAMU U3MEPEHUS 00bEMA.

Pemate HecnoXkHBIE 3aJa4M  HA HU3MEPEHHE T€OMETPUYECKHUX  BEJIMYUH
B [IPAKTUYECKHUX CUTYALUSX.
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[IpeameTHBIC pE3yabTAaThl OCBOEHHUS MPOrPAMMbI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucaa v BIYMCICHUS

3HaTh W MOHHUMAaThb TEPMHUHBI, CBSI3aHHBIE C pA3IUYHBIMU BHUJAMH YHCEN H
croco0aMu WX 3aIlkCH, MEPEXOAUTh (€Clid 3TO BO3MOXHO) OT OJIHOM (hOpMBI 3amucH
yycia K Ipyrou.

CpaBHHBATH U YIIOPSAA0YNBATH IEJIBIC YHCIIA, OOBIKHOBEHHBIC U IECATHYHBIC IPOOH,
CpaBHHBATh YMCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BrImonHsTE, coueTas yCTHbIE M TUCBMEHHBIE TTPUEMBI, apu(MeTHIEeCKUE ACHCTBUS
C HATYpaJIbHBIMU U IIEJILIMU YMCJIaMU, OOBIKHOBEHHBIMU M JECATUYHBIMHU JPOOSMU,
MOJIOKUTEIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BpruncnsaTe 3HAYEHUS YHCIIOBBIX BBIPAKEHUM, BBIIOIHATh MPUKUAKY H OLIEHKY
pe3yibTaTa BBIYUCIICHHM, BBIMOJHATH MPEOOpPa30BaHUS  YUCIOBBIX  BBIPAKEHUU
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUIM.

COOTHOCUTPH TOYKY Ha KOOPIMHATHON MPSIMOM C COOTBETCTBYIOIUM €U YHCIIOM U
M300pakaTh ynciaa TOYKaMU Ha KOOPJIMHATHOM MIPSIMOM, HaXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOM CUCTEME KOOPJAMHAT C KOOPAUHATAMHU 3TOU
TOYKH.

OKpyTISATH LIEJbIe YKCIIA U IECATUYHBIE APOOH, HAXOUTh MPUOIMKEHUS YUCETT.

YucioBble 1 OyKBeHHbIE BbIPAKEHUS

[lonumMaTe W ynoTpeONsTh TEPMUHBI, CBA3aHHBIE C 3AIUCHIO CTENEHH YHUCIA,
HaXOAUTh KBaJpaT M KyO 4HCIA, BBIYMUCIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKECHUH,
CoJIep KallUX CTEIEHHU.

ITonb30BaTbCd NMPU3HAKAMU JACIMMOCTH, pPAacKJIaJbplBaTh HAaTypaJbHBIC 4YHUCIIA
Ha IIPOCTHIE MHOKUTEIIH.

[Tonb30BaTbcs MacIITabOM, COCTABIIATH MPONOPLUUU U OTHOLICHHS.

Hcnonb3oBath OYKBBI [UIsi O0O3HAUEHHUs 4YHMCEN NpPU 3alMCH MaTeMaTHYEeCKHX
BBIPKEHHM, COCTABIIATh OYKBEHHbBIE BBIpAXEHUS W (HOPMYJIbI, HAXOAUThb 3HAYEHUS
OYKBEHHBIX BBIPAKEHUM, OCYLIECTBIISII HEOOXOAUMBIE MTOACTAHOBKU U TPEOOpa30BaHUs.

Haxonutb HEeN3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pelnenne TeKCTOBLIX 33124

Pemate MHOTOIIaroBbIe TEKCTOBBIC 3a7a49H apU(DMETHIESCKUM CITIOCOOOM.

Pemate 3agaum, CBsI3aHHBIE C OTHOIIEHHUEM, IPOMOPIMOHATBLHOCTHIO BEJIMYMH,
MPOIIEHTAMH, peliaTh TPU OCHOBHBIE 33J1aul Ha JPOOU U MPOIECHTHI.

Pemate 3amaun, copepKaiide 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYHHBI: CKOPOCTD,
BpeMsi, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTBH, IPOU3BOJUTEILHOCTh, BpEMS,
o0béMa pabOThl, HCHONB3YS apuMeTHyecKue JACUCTBUS, OIEHKY, NPUKHUIKY,
M0JIb30BAaThCS €IUHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CocrapisiTh OYKBEHHBIE BRIPKEHHUSI 110 YCIOBHUIO 3a/1a4H.
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W3Bnekats nHPOpMAIHIO, TPEICTABICHHYIO B TA0JINIAX, HA IMHEHHOM, CTON0YaTOM
WA  KPYrOBOW  JWarpaMmax, HWHTEpPIPETUPOBATh  MPEJICTABICHHBIE  JIAHHBIE,
MCII0JIb30BaTh JAHHbBIC MPU PEIICHUN 3a]1a4.

[IpencrapisaTh WHGOPMALMIO C TMOMOIIBIO TaOJUI, JUHEWHOW W CTOJIOYATOM
JarpaMM.

Harasignasi reomerpust

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIUX (QopMy
M3YYEHHBIX T€OMETPUUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, IPUMEPHI PABHBIX
U CUMMETPHUYHBIX QUTyp.

N300paxaTh C MOMOIIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTHPA Ha HEJIMHOBAHHOU U
KJIETYaTOM Oymare M3y4yeHHbIE IJIOCKHE TreoMeTpudeckue (urypsl U KoH(UTrypaiuwu,
CUMMETPUYHBIE (QUTYPBHI.

[Tonb30BaTbCd TE€OMETPUUYECKUMU MOHITUSAMHU: PABEHCTBO (UTYp, CHUMMETpHS,
UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBA3AHHYK) C CHMMETPUEH: OChb CHMMETPHUH, LEHTP
CUMMETPHHU.

HaxonuTth BeIMYHMHBI YTJIOB U3MEPEHUEM C TIOMOILIBIO TPAHCIOPTUPA, CTPOUTH YIJIbL
3a/IaHHOM BEJIMYMHBI, IOJB30BATHCS NPHU PELICHUM 33Jad I'pagyCHOW MEpOH YIJIOB,
pacro3HaBaTh HA YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHINA U TYNION YTJIbI.

BeluucnaTe  JUIMHY JIOMAHOM, NIEPUMETP MHOTOYIOJIBHHMKA, ITOJIb30BAThHCS
EAVMHUIAMU HU3MEPEHMS JUIMHBI, BbIpaXKaTb OJHM E€AVHUIBI U3MEPEHUS JUIMHBI 4epes
IpyTHE.

HaxonnuTth, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAJIPaTHOU CETKE.

Boruncnsate miomaas Gpuryp, COCTaBICHHbBIX U3 NPSIMOYTOJIbHUKOB, HCIIOIb30BaTh
pa3OueHue Ha  MNPSAMOYTrOJIbHUKKA, Ha  paBHble  (QUILYpbl,  JIOCTpauBaHUE
70 TPSIMOYTOJIbHUKA, MOJb30BAThCS OCHOBHBIMHU €IMHHUIIAMH H3MEPEHUs IUIOLIAIH,
BBIPAXaTh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAN YEPE3 APYTHE.

PacrioznaBaTh Ha MOJENAX M M300pPAKEHUSAX NHPAMUAY, KOHYC, LMIMHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIeT4yaTo Oymare NpsMOYTOJIbHBIN Mapaiesienumes.

Boluuciate 00bEM  NpPAMOYTONBHOTO MapajuieNienuiena, Ky0a, I0JIb30BaThCs
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00BbEMA;

Pemate HecCHOXHBIE 3aJa4d Ha HAxOXKJIECHUE TI'€OMETPUYECKHX BEIUYMH
B [IPAKTHUYECKHUX CUTYALUX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIIACC
HaumenoBanue paznena  |Konnyectso OcHOBHOE OcHOBHBIC BUJIBI ICATEITHPHOCTH O0yUYaAIOITUXCSI
(TemnI) Kypca 4acoB CoJIepyKaHue
HatypanbHbie uncia. 43 Hecarnanas YutaTh, 3aNIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YUCIIA;
JleicTBUsI C HATYpaJIbHBIMU CUCTEMa CUMCJICHHS. | MpeAaraTh M 00CyKIaTh COCOOBI YIIOPSTOYMBAHUS YUCE.

qHucCJiiaMHu

Psn mHatypanpHbIX
YUCEN.
HarypanbHusbiii psia.
Yucno 0.
HarypansHble yncna
Ha KOOPAWHATHOU
IIPSAMOM.
CpaBHeHue,
OKpYTJICHUE
HATypaJIbHBIX YHUCEIL.
Apubdmerndeckue
JICUCTBUA

C HATypaJIbHBIMU
yuciaamu. CBOKCTBa
HYJIS TIPU CIIOKEHUHN
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

HN300paxaTh KOOPAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIIa
TOYKaMH Ha KOOPJIMHATHOUN NPSIMOMl, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBolicTBa HaTypaibHOTO psina, yucen 0 u 1
IIPU CJIOKEHUU U YMHOKCHUHU.

Hcnonb30BaTh NPaBUIIO OKPYIVIEHUSI HATYPAJIBHBIX YHCEII.
BoInoiHATH apupMeTnyecKue JeiCTBUS C HATyPAIbHBIMU
YUCJIaMU, BBIYUCISTH 3HAUYCHUS YUCIIOBBIX BhIpaKEHUMN

CO CKOOKaMu 1 0€3 CKOOOK.

3anuchIBaTh MPOU3BEACHUE B BUJIC CTEIEHU, YNTATH
CTETNIEHHU, UCIOJIB30BATH TEPMUHOJIOTHIO (OCHOBAHUE,
MOKa3aTesib), BLIYUCIAATH 3HAYEHUs] CTCTICHEH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAaUYCHUM YUCIIOBBIX
BBIPAKEHUI, MPeJIaraTh ¥ MPUMEHSTh NIPUEMBbI IPOBEPKHU
BBIYKCJICHU.

HNcnonb30BaTh NPH BHIYUCIEHUSX [IEPEMECTUTEIBLHOE U
COYETATEJIbHOE CBOVWCTBA CIIOKECHUS U YMHOXKEHUSI,
pacnpenenuTeNIbHOE CBOMCTBO YMHOKEHUS, (OPMYJINPOBATH

19



ITepemecTurensHOE
1 COUYETATEIBHOE
CBOMCTBA CIIOKEHUS
Y YMHOXKEHUS,
pacrpeaeuTeIbHOe
CBOKWCTBO
YMHOKEHHSI.
Jenurenu n
KpaTHBIE YUCIAa,
Pa3IoKEHHE Yucia
Ha MHOKUTEIIN.
Henenue

c ocratkoM. [IpocTeie
Y COCTABHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJlbHbIM
IIOKA3aTeJIEM.
Yucnossie
BBIPAXKCHMUS;
MOPSAOK JEHUCTBUM.
Penrenue TekCcTOBBIX
3a7a4 Ha BCE
apupMeTHIECKHe

U IPUMEHATH NMPAaBUJIA TPEoOPa30BaHUS YUCIOBBIX
BBIpaKEHUI HA OCHOBE CBOMCTB apU(METHUECCKUX JICUCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH THIIOTE3bI, GOPMYJIUPOBATH 0000IIIEHUS 1
BBIBO/IBI 110 PE3YyJIbTaTaM IPOBEAEHHOTO UCCIIEIOBAHMSI.
DopMyJIUPOBATH ONpPeeIeHUsl JICJIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEIIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE M COCTABHBIE YHCIIA; (POPMYJIUPOBATH U
NPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh NUCTUHHBIE U JIOKHBIE BEICKA3bIBAHUS

O HaTypaJIbHBIX YHCJIAX, MPUBOJAUTH NPUMEPBHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpyupoBars MaTeMaTH4YeCKHE MPeII0/KEHUS

C IIOMOILBIO CBSI30K «W», KA, KECIH. .., TO...).

PemaTh TEKCTOBBIC 33124l apUPMETUYECKUM CIIOCOOOM,
HCIO0JIb30BATh 3aBUCHUMOCTH MEXTY BEJIMUUHAMU (CKOPOCTB,
BpEMsl, paCCTOSIHUE; 1[€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a]1a4H,
nepegopmMyIMpPoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LIENTOYKY PACCYKIACHUN.
MoaeaupoBarh X0/1 pEIIEHU 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBIDKCHUE U
MOKYTIK!

CXEMBbI, TaOJIMILIBI.

IIpuBoauTh, pa3dupaTh, OLEHMBATH PA3JIUYHbIC PEIICHNUS,
3aIIMCHU PELIEHUM TEKCTOBBIX 3a4a4.

Kpuruyecku oueHUBATH NOJYYEHHBIN PE3YIIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, ITPOBEPSISI OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OLIUOKH.

Pemarsb 3aaun ¢ TOMOIIBIO Iepedopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTBCS ¢ HCTOPHEH pa3BUTHS ApUPMETUKH

Har JEIAHAas TCOMCTPHA.
JIMHUM Ha IJIOCKOCTH

12

Touka, ipsimasi,
OTPE30K, JIyY.
Jlomanas.
N3mepenne niHbI
OTpE3Ka,
METPUYECKHUE
CIIMHULIBI
VM3MEPEHUS IJIVHBI.

OKpyX HOCTb 1 KpYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
13 OKPYKHOCTEW».
VYron. [psmon,
OCTPBIN, TYIION U
Pa3BEPHYTHIN YIJIBIL.
W3mepenue yrios.

Pacno3naBaTthb Ha yepTexax, pUCyHKax, ONIMCHIBATD,
HCIIOJIb3Yys TEPMUHOJIOTHIO, U H300Pa’kKATh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K, JIy4,
YTOJ1L, JIOMaHy10, OKPY>KHOCTb.

Pacno3naBath, NPUBOANTH NPUMEPHI 00BEKTOB PEATHHOTO
MUpa, UMEIoIUX (OPMY U3YUEHHBIX PUTYDP, OLEHUBATDH X
JIMHENHBIE Pa3MEpBI.

Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUISL IOCTPOCHUS M U3MEPEHUS: U3MEPATD JJIMHY OTPE3Ka,
BEJIMYMHY yIJIa; CTPOMTH OTPE30K 3aIaHHOM JIJIMHBI, YTOJI,
3aJIaHHOM BEJIMYHMHBL, OTKJIAAbIBATH [IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYHOCTb 33IAHHOTO pajuyca.
N300paxkaTsh KOHPUTYpALIUK TEOMETPUUECKUX PUTYD

13 OTPE3KOB, OKPY>KHOCTEW, UX YaCTEN HA HEJIMHOBAHHOW U
KJIeT4yaToi Oymare; npeajiaraThb, ONMCHIBATH U 00CYKAATh
CIOCO0bI, AJITOPUTMBI IOCTPOCHHUS.

Pacno3naBathb n U300paxaTh Ha HEIMHOBAHHOMN U
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[TpakTrueckas
pabota
«IlocTpoenue
YTIIOB»

KJIeT4aTou Oymare npsiMoii, OCTPbINA, TYIIOM, pa3BEPHYTHIN
yTJIbl; CPABHUBATH YTJIBL.

BbIYHCIATD JJTMHBI OTPE3KOB, TOMAHbBIX.

I[MoHnMaTh M MCNOJIb30BATH PU PelIeHUN 32124
3aBHCHMMOCTH MEXy €IUHUIIAMH METPUUECKON CHCTEMBI
Mep; 3HAKOMHUTbCS C HEMETPUUECKHUMH CUCTEMaMU Mep;
BBIPAKATh JJIMHY B Pa3JIMYHbIX €AMHULIAX U3MEPEHUS.
HccaenoBath GUrypsl 1 KOHQUTYpaIMH, UCTIONB3YS

U (POBBIE pecypChl

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBunbHbIC
Y HEeTIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue IpoOei.
Cnoxenue u
BBIUUTAHHC
0OBIKHOBEHHBIX
npobeii. CmeranHast
JpoOb. YMHOXKEHUE
U JICTICHUC
OOBIKHOBEHHBIX
Jpo0eil; B3auMHO-
oOpaTHbIE pOOH.
Penienune TekCTOBBIX
3a/1a4, CoepIKaIIuX
npobu. OCHOBHBIE

MopenupoBaTh B rpaguueckoi, mpeaAMETHON (opMe,

C TOMOIIBIO0 KOMITBIOTEPA MIOHATHS U CBOMCTBA, CBA3aHHBIE

C OOBIKHOBEHHOM JPOOKIO.

Yurarh 1 3a1IMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
yIOpSAI0YUBAHUS APOOEH.

N300paxkaTb 0OBIKHOBEHHBIE TPOOH TOUKAMU

Ha KOOPAUHATHOM IIPSMOW; MCIIOJIb30BATH KOOPIMHATHYIO
MPSAMYIO JJI1 CPAaBHEHUSI IPOOEH.

D®opMyJIHPOBATH, 3ANIUCHIBATH € MOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpoOU JIJIsi COKpAILlEHUs APpOOEeH U IPUBEICHUS
JpoOu K HOBOMY 3HAMEHATEJIIO.

IIpeacTaBiasiTh CMEIIAHHYIO IPOOb B BUJIE HETIPABUIBLHOM U
BBIICJISITH LIEJTYIO YacTh YKCIIa U3 HEMPaBUILHOM IpoOu.
Bommosansars apudgmMeTnyeckue AeicTBUA

C OOBIKHOBEHHBIMH JIPOOSIMU; PUMEHSATH CBOICTBA
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3a/1a4u Ha APOOH.
[Ipumenenne OykB
JUIS 3aIACH
MaTeMaTUYECKHUX
BBIPAKEHUN U
MIPEIJIOKECHU N

apuMeTHIECKUX JSHUCTBHUMA IS palliOHATN3AIIAN
BBIYMCIICHHM.
BbINOJHATH NPUKUAKY U OLEHKY Pe3yJIbTaTa BEIYHMCIICHHUI;

npeaaratb ¥ NPUMEHSITh NPUEMBI POBEPKHU BHIYKMCICHUH.

IIpoBoauTH HCCIEI0BAHMS CBOMCTB Ip0oOECi, ONTUpasCh

Ha YHMCIIOBBIE SKCIIEPUMEHTHI (B TOM UHCJIE C IIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTHHHBIE U JIOKHBIC BBICKA3bIBAHUS

0 Ipo0siX, NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBAHMS 1 OTPULIAHUS BBICKA3bIBAHUM.

PemaTh TeKCTOBBIE 337a4H, COJIEpKALIUE IPOOHBIE JAHHBIE, U
3a/1a4M Ha HAXOXKJECHUE YaCTH LIEJIOT0 U LEJIOTO IO €T0 YacCTH;
BBIAIBJISITH HX CXOCTBA M PA3JIMYHUs.

MozaenupoBarh X0/ PEILICHUS 3a1a4U C [IOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIMIIBI.

IIpuBoauTh, pa3dupaTh, OLEHMBATH PA3INYHBIC PEILICHNUS,
3alMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHuBaTh MOJyYECHHBIN PE3YJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIHOKH.
3HAKOMUTBCS ¢ MCTOPHEN pa3BUTHUS ApUPMETUKU

Harnsignas reometpus.
MHOroyrojasHuKH

10

MHOroyrojabHUKH.
YeTpIpEXYToJIbHUK,
MPSAMOYTOJIBHUK,
KBaJpar.
IIpakTnyeckas

OnuceiBaTh, HCNOJIb3Ysl TEPMUHOJIOTHIO, H300PaKATH

C TIOMOMUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJILHUKH.

IIpuBoaUTHL NPUMeEPBI 00HEKTOB PEATLHOTO MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPIMOYTOJIbHUKA, KBaApaTa,
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paboTta
«ITocTpoenne
MIPSIMOYTOJTFHHUKA

C 3aJJaHHBIMU
CTOpOHaMU

Ha HEJIMHOBAaHHOM
Oymarey.
TpeyrosbHUK.
IImomane n
MIEPUMETP
MPSIMOYTOJIbHAKA U
MHOTOYTOJILHUKOB,
COCTaBJICHHBIX U3
MIPSIMOYTOJTLHUKOB,
€IMHUIIBI
U3MEpPEHUS
TUTOIIA/IH.
ITepumertp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh UX JIMHEHUHBIE Pa3MEPHI.
BbI4uCaATh: IEPUMETP TPEYTONBHUKA, TPSIMOYTOJIBHHKA,
MHOT'OYT'OJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBagpaTa.
N300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYHNOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEIMHOBAHHOMW U KJIeTYaTOl Oymare KBajipar u
MPSAMOYTOJIbHUK C 3aJaHHBIMU JIJTMHAMU CTOPOH.
HUccnenoBarb CBOMCTBA NPSMOYTOJIBHUKA, KBaJpaTa MyTEM
HKCIIEPUMEHTA, HAOJIOICHUS, U3MEPEHUS, MOJICITUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTpyupoBars MaTeMaTH4YeCKHe MPeII0KEeHUS

C TIOMOIIIBIO CBA30K «HEKOTOPBINY, «J11000i1». PacmosnaBath
VMCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOJAUTH IPUMeEPbI U KOHTPIIPUMEPHL.

HccaenoBath 3aBUCUMOCTB IUIOIIAAN KBAApATa OT JJIMHBI
€ro CTOPOHBL.

HUcnonb30BaTh CBOMCTBA KBAAPATHOM CETKH JJ1s1 IOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK Ha KBaIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJILHUKOB U HAXOJAUTh UX IUIONIA/h, pa301BaTh
burypsl Ha PSIMOYTOJIbBHUKU U KBAJIPAThl U HAXOJIUTh UX
IJIOIIAb.

BoipakaTrs BeTMUYMHY IUIOMIAAN B pA3JIMYHbBIX €IMHULIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEpP, IOHUMATH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€MHUIIAMH U3MEPEHUS TUIOIIAIH.
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3HAKOMHUTBCA € npuMepamMm NIPUMEHCHUS TJIOMIAAN U
MEPpUMCETPA B IIPAKTUICCKUX CUTYaAlUAX. Pemarn 3agavuu

nus3 peaHBHOﬁ JKU3HU, Ipeajdaratb oﬁcymaTL Pa3jINIHbIC
CIoco0ObI peuICHus 3a1a4

JecsaTuunbie 1poou

38

JlecaTuuHas 3auCh
npobeit. CpaBHeHHE
JIECATHYHBIX
pooeii.

JleicTBus

C JCCATUIHBIMU
JPOOSIMH.
OxkpyriieHue
JECATHYHBIX
pooeii.

Pemenne TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npobu. OCHOBHBIE
3aJlayu Ha ApooH

IIpeacTraBiasiTh JECATUYHYIO APOOB B BUIE OOBIKHOBEHHOM,
YHUTATh U 3aNIMCHIBATH, CPABHUBATH JCCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATDH M 00CYKIATh CIIOCOOBI
YIOPSAA0YUBAHUS IECATUUHBIX APOOECH.

N300paxath gecsITUUHBIE IPOOH TOUKAMU HAa KOOPAUHATHON
IIPSAMOM.

BbISIBJSITH CXOICTBA M PA3JIMYHUsl IPAaBUI apu(PMETUIECKUX
JEUCTBUN C HATYypaJIbHBIMHU YACIAMU U ACCITUYHBIMU
TpoOsIMU, OOBSCHATH UX.

BbInoJHATHL apumeTHuecKrue AeUCTBUS C AECITUUHBIMU
Ipo0siMH; BBIMOJHATH NPUKHIKY W OLEHKY pe3yJbTaTa
BBIYMCIICHU.

IIpumeHsATH CBOMCTBA apUPMETUUECKUX JIEUCTBUM

JUTSL palliOHAIN3aliy BBIYMCIICHUM.

IIpuMeHATH NPaBUJI0 OKPYIJIEHHUS IECATUYHBIX APOOEH.
IIpoBoauTH McCIEIOBAHUS CBOMCTB JIECSITUYHBIX APOOEH,
OTUPAsiCh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE

C IOMOIIIbIO KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3BIBAHUS

0 Ipo0sIX, MPUBOANTH MPUMePbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BHICKAa3bIBAaHUM.
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Pemath TeKCTOBBIE 3a/1a4H, COAEpKAIINE TPOOHBIC TaHHBIS, U
Ha HaXO0XKIECHHUE YaCTU LEJIOr0 U LIEJIOT0 TI0 €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIHYHs.

MopeanpoBarh X011 pEICHUS 3a/1a4U € [IOMOIIbIO PUCYHKA,
cxemsbl, Ta0smupl. IlpuBoanTs, pa3oupars, OEHUBATH
pa3iInyHbIe PEUICHUS, 3aIIUCH PEIICHUI TEKCTOBBIX 3a/a4.
OnepupoBaTthb ApOOHBIMU YHCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTyalUsIX.

Kpurnuyecku oneHuBaTh MOJy4YECHHBIN PE3YJIbTAaT,
OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOIUTh OILINOKH.
3HAKOMUTBCS ¢ MCTOPHEN pa3BUTHUS ApUPMETUKU

Harnannas reometpus.
Tena u purypsl
B IPOCTPAHCTBE

MHOrorpaHHUKH.
N3o06paxkenue
MHOT'OI'PaHHUKOB.
Monenu
MIPOCTPAHCTBEHHBIX
TEJL.
[IpssMOYyTONIBHBIN
napajuiesienunesn,
ky0. Pa3BépTku KyOa
U napajuiesenunesaa.
IIpakTrueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YyepTekax, pUCYHKAX, B OKPYKAIOIIEM
MHpe NPSIMOYTOJIbHBIN Mapaiienenunen, Kyo,
MHOT'OTPaHHUKH, ONMCHIBATH, HCIOJIB3Y$ TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MeEpPHI.

IIpuBoanTH NpUMepbI 00BEKTOB PEATBHOIO MUPA, UMEIOLIUX
(GbopMy MHOTOTpaHHHKA, MPSMOYTOJIBHOTO Napajuleenunena,
KyOa.

N306paxkaTthb Ky0 Ha KJIeT4aTOi Oymare.

HUccaenoBath cBoiicTBa Ky0a, NpIMOYTOJIbHOTO
napajuieienune1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxarh pa3BEPTKU KyOa u
napayuienenunesna. MoaeaupoBathb Ky0 U mapasieienurne,
u3 Oymaru u rnpoyrx MaTepuasoB, 00bACHATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napajuiesenumena

Haxoauth n3mepeHus, BBIMUCIATH TUIONIAb TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJILHOTO TapaJIJICIICIIUIIC IA;
HCCIeA0BaTh 3aBUCMMOCTB 00bEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6aoaaTh 1 NpOBOAUTHL AHAJTOTHHN MEXTY TOHATUSIMHU
IJIOIIAIU M 00BEMA, IEpUMETPA U IUIOIIAIN ITOBEPXHOCTH.
Pacno3HaBaThb MCTUHHBIE U JIOKHBIC BEICKA3bIBAaHUS

O MHOTOTPaHHUKAX, IPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI,

CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHU M.
Pemars 3agaum u3 peaabHOMN )KU3HU

[ToBTOpEeHue u 06001IeHNE

10

[loBTOpEHME
OCHOBHBIX ITOHSITHI
Y METOJIOB Kypca

5 knacca,
000011IeHHE 3HAHU I

BopIyucasiTh 3HaUEHUS BBIPAXKECHUM, COAEPKAITUX
HaTypaJIbHbIE YHCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE IPOOH,
BBITIOJIHATH PEOOPA30BAHMS YHCET.

BeI0upaTh cn1oco0 cCpaBHEHUS YHCEl, BEIYACICHUH,
NPUMEHSTh CBOMCTBA apU(PMETUUECKUX JIEUCTBUM

JUISL paMOHAIN3AUU BEIYMCIEHUN.

OcyuecTBaSITH CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBAN U
CaMOMPOBEPKY PE3YyJIbTATA BEIYMCICHUM.

Pemiats 3aga4um U3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS [l PELICHM 3a1a4 U3 IPYyTUX
y4eOHBIX MPEIMETOB.

PemaTe 3a1a4u pasHBIMH CIIOCO0AMHU, CPABHUBATD -
CIOCO0BbI pEHICHUS 331a41, BBIOMPATh PALMOHAIbHBIN
c1ocood

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

170
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6 KJIACC

Haunmenoanue paznena  |Kommuectso OcHoBHOE OcHOBHBIC BUIBI ICATEITHPHOCTH O0yUYaAIOITUXCSI
(TemnI) Kypca 4JacoB CoJIepyKaHue
HatypanbHble uncna 30 Apudmerrmueckre BoInoHATh apudMeTHUECKHE AeiiCTBUSI C MHOTO3HAYHBIMU
NeHCTBUS HATYpaJIbHBIMH YHCJIAMH, HAXOAUTH 3HAYEHHUSI YHCITOBBIX
C MHOTO3HAYHBIMU BBIPOKEHHUI CO CKOOKaMH 1 0€3 CKOOOK; BBIYMCJIATH
HATypaJIbHBIMU 3HAYeHMsl BRIPAKCHHM, COACPIKAIIUX CTCTICHH.
gyuciamu. YuciioBble | BBINOJHATH NPUKHAKY M OI[€HKY 3HAYCHUI YUCITOBBIX
BBIPAYKEHUS, BEIpOKEHUH, MPUMEHSITH MPUEMBI POBEPKHU Pe3yIbTaTa.
MOPSIIOK JIEHCTBUM, Hcnosib30BaTh NP BBIYMCIEHUSIX TIEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE coueTaTeIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
cKOOOK. OKpyTiieHHE | paclIpeaeIUuTEIbHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIIBHO
HATypaJbHBIX YACE. | CIIOKEHUS, CBOMCTBA apU(PMETUUCCKUX JICHCTBHM.

Jlenutenu v KpaTHbIE
YHCJa; HauOOJIbIITHHN
OOIIMIT TeTUTEND U
HauMEHBIIIee 00I1Iee
KpaTHoe.

JlenmmocTb CyMMBI 1
MIPOU3BEICHUSI.
Henenue

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a71a4

HccaenoBaTh 4KCIOBBIC 3aKOHOMEPHOCTH, ITPOBOIUTH
YHCIIOBBIC DKCIIEPUMEHTHI, BLIIBUTATH H 000CHOBBLIBATH
THNOTE3bI.

@opmyIMpoOBaTh onpeieeHusl JSIUTENS U KPaTHOTO,
HaWOOJIBIIETO OOIIEro ASIUTENSI U HAaUMEHBIIIETO OOIIEro
KpPaTHOT'0, IIPOCTOT'0 M COCTABHOT'O YMCEJ; UCIIOIb30BaTh 3TH
MTOHATHS TIPH PEIICHUH 3a71a4.

IIpuMeHSTH aArOpUTMbI BEIYUCIICHUS HAUOOJIBIIIETO OOIIIETO
JIeTTUTENIS] 1 HAUMEHBIIIETO 00IIETro KPaTHOTO JIBYX YHCET,
ANITOPHUTM Pa3JIOKCHHS YHUCIIa Ha TIPOCTHIC MHOKUTEIIH.

UccaenoBathb ycaoBus 1eIUMOCTH Ha 4 1 6.
HccaenoBarb, 00cy:x1aTh, GOPMYJIHPOBATH U
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000CHOBBIBATH BbIBOJ O YETHOCTU CYMMBI, IIPOU3BEICHUSA:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YHCEIL.

HccaenoBathb CBOMCTBA 1EIMMOCTA CYMMBI Y TPOU3BEICHUS
quced.

IIpuBoaAMTH NPpUMeEPBI YUCEII C 33JaHHBIMA CBOMCTBAMH,
Pacno3HaBaTh BEPHbIC U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAxX YHCEIl, ONPOBEPraTb HEBEPHBIE YTBEPKACHUS
C IIOMOIIBKO KOHTPIIPUMEPOB.

KoncTpyupoBars MaTeMaTH4eCKHe MPeII0KEeHUS

C ITIOMOIIBIO CBSA30K «W», «UIIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 3a1a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(hMETUUECKUM CIIOCOOOM, UCIIOIh30BaTh
nepedbop BCeX BO3MOKHBIX BApUAHTOB.

MoaeaunpoBarh X011 pEIIEHUA 33/1a4H C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJINIIBI.

IIpuBoauTh, pa3déupaTh, OLEHUBATH PA3JIUYHBIC PEIICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a]1a4.

Kpurnyecku oueHMBaTh [10JyYEHHBIN PE3YJIbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET
Ha COOTBETCTBUE YCIIOBHUIO

Harnsnnas reomerpust.
[IpsimbIe HA TTOCKOCTH

[lepnen UKy sIpHBIE
IIpsIMBIE.
[TapannensHbIe
IPSIMBIE.
Paccrostnue mexny

Pacno3naBaTth Ha yepTexkax, pUCyHKax CIIy4au B3aUMHOTO
PaCIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxarh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTol Oymare JBe epeceKaromuecs
IIpsIMBIE, JBE NMAPAIJIENIbHBIE NPSIMBIE, CTPOUTD MPAMYIO,
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JIBYMsI TOUKaMH,

OT TOYKH 110 IIPSIMOH,
JUIMHA MapLIpyTa

Ha KBAJIpaTHOM CETKE

NEPIECHIMKYISIPHYIO TaHHOM.

IIpuBoaUTH NpUMePHI NaPAIIEIBHOCTH U
NEPHEHANKYJIIPHOCTH MPSMBIX B TPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTI'OJIbHUKAX IIEPIECHANKYJISIPHBIC U
napajuienbHble cTOpoHbl. M300pakaTh MHOTOYTOJIbHUKA
C HapaJuIeJIbHBIMU, IEPICHANKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHuEe MEXIY ABYMsI TOUKaMH, OT TOYKH
J10 TIPSIMOM, ITIMHY IIyTH Ha KBAJAPAaTHOM CETKE, B TOM YHCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO J1po0H,
COKpallleHUE APOOEH.
CpaBHeHue U
YHOPSAOYNBAHUE
JIpOOeH.
Jecsatuunble 1poOu
U MeTpHYecKas
CHUCTEMa Mep.
Apudmernyeckre
JICVCTBUS

C OOBIKHOBEHHBIMU
U JECATHYIHBIMH
JPOOSIMH.
OTtHo1IEHKE.
JleneHue B JaHHOM

CpaBHHMBATB U YIOPSIA0YUBATH IPOOH, BLIOUPATH CIOCO0
CpaBHEHHUS JPOOEH.

IIpeacraBasiTh AeCATUYHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeit 1 0OBIKHOBEHHBIE B BUJIE IECATUYHBIX, MCNIOJb30BATH
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpaBHEHHH, IPH BhIUUCICHUSIX. MCIOIB30BATH IECSTUUHBIC
JpoOH IMpU MpeoOpa30BaHUH BEJTUYNH B METPHUCCKOMN
CUCTEME MED.

BoInoJHATL apupMeTHYecKue 1eiicTBUs

C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

BoeIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSTh
npeodpazoBaHust 1poOeii, BLIOUPATH CIIOCO0, MPUMEHSITH
cBoiicTBa apu(METHUSCKUX JSHCTBUM TS palliOHATN3aIlN
BBIYKCJICHUM.

CocTaBJSITb OTHOIIEHUS U PONOPLUN, HAXOAUTH
OTHOILIEHHUE BEJINYMH, JIEIUTh BEIMYNHY B TAHHOM

30



OTHOILICHUHU.
Macra0,
MIPOTIOPIIHSL.
[lonsiTHE MponEHTA.
Brruucnenue
MPOLIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
IIPOLICHTY.

PemieHne TeKCTOBBIX
3a7a4, coAepKamx
JpoOU U MPOIEHTHI.
IIpakTrueckas
pabota «OTHOIIEHHE
JUTAHBI OKPY>KHOCTH
K €€ 1uaMeTpy»

OTHOIICHHUH.
HaxoauTthb 3KCIepUMEHTAJBHBIM IYTEM OTHOLICHUE JITIMHBI
OKPYKHOCTH K €€ 1uaMeTpy.

HNuTepnpernpoBaTh MacmTad Kak OTHOIICHUE BEJIUYHH,
HAXOAMThb MaclITa0 MJIaHa, KapThl U BBIYUCIIATH PACCTOSIHUSA,
UCITOJIb3YsI MacIITao.

OO0BSACHATH, YTO TAKOE MPOLEHT, yIOTPEOIIATH 00OPOTHI peUr
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOLIEHTHI B IpO0sX U
JIpoOu B MPOLEHTAaX, OTHOILIEHUE ABYX BEJIUYHH B IIPOLICHTAX.
BbI4ucJIATH IPOLIEHT OT YHCIIA U YHCIIO 10 €r0 MPOLIEHTY.
OxpyrassTs 1poOH U NPOLEHTHI, HAXOAUTb MPUOIUKEHUS
quCell.

PemaTe 3a1a4m Ha 4acTH, IPOLICHTHI, IPOIIOPLIMH,

Ha HaXOXJIeHHE ApoOH (MPOIEHTA) OT BEJIMUUHBI U BEIIMUUHbI
1o e€ Apo6u (TIpoIeHTy), Apodu (IIPOIeHTa), KOTOPHIN
COCTaBJISICT OJHA BeJINUMHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OLEHUBATH PA3JIUYHbIC PELICHUS, 3aITUCU
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHpoOpMaNUIO U3 TAOJIUI] U TUArpaMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

ONpeaeNsITh HauOOoJbIIee U HAUMEHbIIIEE

U3 TIPEJICTABICHHBIX JAHHbBIX

Harnsignas reomerpus.
Cummetpus

OceBast cuMMeTpHSL.
IenTpanbHas
CUMMETPHSL.

Pacno3naBaTth Ha 4epTekKax U H300pKCHUIX, H300PakKATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JIOMaHy10, TPEYTOJIbHUK, PSIMOYTOJIbHUK,
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[locTpoenne
CUMMETPHUYHBIX
uryp.
[IpaxTrueckas
pabota «OceBast
CUMMETPHUSD.
Cummerpus

B [IPOCTPAHCTBE

OKpPY>KHOCTB), CHMMETPHYHYIO TaHHON OTHOCUTEIBHO
IPSAMOM, TOYKHU.

HaxoanTs npuMepsbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOI; KOHCTPYMPOBATh IT€OMETPUUECKUE
KOH(UTrypaluu, UCIONIb3ysl CBOMCTBO CUMMETPHH, B TOM
YHCJIE C IOMOIBIO LHU(POBBIX PECYPCOB.

HccnenoBath CBOWMCTBA U3YYECHHBIX (DUTYD, CBSI3aHHBIC

C CUMMETpHEH, UCTIONb3Ysl SKCIIEPUMEHT, HaOII0/ICHNUE,
MOJIEJTUPOBaHUE.

O00CHOBBIBAaTh, ONIPOBEPraTh C MIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYp

Boipaxxenus ¢ OykBamu

[Ipumenenmne OykB
JUIS 3aIIUCH
MaTEeMaTHYECKUX
BBIPAKEHUU U
MIPEJIOKECHUM.
bykBeHHbIE
BBIPAKCHUS U
YHUCIIOBbIE
MTOJICTAHOBKH.
bykBeHnHbie
PaBEHCTBA,
HaxXO0XKJCHUE
HEU3BECTHOTO

Hcnoab3oBaTh OYKBBI /17151 0003HAUECHHSI YU CEIL, TP 3aIUCH
MaTE€MaTUYECKUX YTBEPKIECHUM, COCTABIATh OyKBEHHbBIE
BBIPAKEHHUSI 110 YCIIOBUIO 3aa4H.

HccnenoBarb HECTIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbruncasTe 4ucIoBoe 3HaYeHNE OYKBEHHOTO BBIPAKEHUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
NPSIMOYTOJIbHUKA, KBAAPATA; JJTMHBI OKPY>KHOCTH, IJIOLIAAH
KpYyTa; BBIIOJHATH BHIYUCJIEHHS 110 3TUM (hopMyiam.
CocraBastb GopMyJIbl, BBIpRXXAIOLINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHHE; 1ICHA,
KOJINYECTBO, CTOUMOCTD; IPOU3BOIUTENILHOCTh, BpEMsI, 00BEM
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KOMITOHEHTA. pabOoThI; BBIMOJIHATH BEIYUCIICHUS 110 3TUM (POPMYIIaM.
DopMyIb HaxoanThb HEW3BECTHBINM KOMIIOHEHT apu(PMETHIECKOTO
NEeNUCTBUS
Harnsannas reomerpusi. 14 YeTsIpEXYTroJIbHUK, H300paxkaTh HAa HETMHOBAHHOM U KJIeTYyaTol Oymare
@urypsl Ha INIOCKOCTH IPUMEPBI C UCITOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU:
[IpsAMOYTONBHUK, C IIapaJuIeIIbHBIMHU, IIEPIICHAUKYJISIPHBIMU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, yTJIOB,
JTaroHaieu.
N3mepenue yrios.
Bungsr
TPEYTOJIbHUKOB.
ITepumertp
MHOT'OYTOJIbHUKA.
[Inomans ¢purypsl.
DopmyJibl
nepumMeTpa u
MJI0ILA N
IIPSAMOYTOJIbHHKA.
[TpubnmxEnnoe
M3MEPEHHUE TUIOLIAIN
dburyp.
IIpakTueckas

CTOPOHAMH, IPSIMBIMU YTJIaMU U JIp., PABHOOEIPEHHBIN
TpeyroapHuk. Ilpeasarats u 00CyK1aThb crocoosbl,
aJITOPUTMBI [TIOCTPOCHUSI.

HUccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSMOYTOJIbHUKA, KBAIpaTa,

pa3ouBaTh Ha TPEYTrOILHUKU. OOOCHOBBIBATH, OIIPOBEPraTh

C IIOMOILIbIO KOHTPIIPUMEPOB YTBEPKICHUA

O IIPSIMOYTOJIbHUKE, KBaJpaTe, pAclO3HABATh BEPHbBIC U
HEBEPHBIEC YTBEPKICHHUS.

HN3mepsATH U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YTJIbI,
B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;

PACIO3HABATH OCTPBIE, IPSIMBIE, TYNbIC, PA3BEPHYTHIC YTJIbI.

Pacno3naBarth, n300pakaTh OCTPOYTOJIbHBIN, TPSMO-
YTOJbHBIN, TYHOYTOJBHBIN, pABHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIBHUKHU.

BouI4ucasiTh IEPUMETP MHOTOYTOJIBHUKA, TUIOIA/b
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomaas
Kpyra»

Ha paBHbBIE (PUTYPBI, UCIIOJIB30BATh METPHUUECKHE €TUHHUIIBI
U3MEPEHHUS ITTMHBI U TUTOIIAH.

HNcnonb30BaTh NpUOJIMKEHHOE M3MEPEHUE IJINH 1
IUIOLIAJEH Ha KileTyaToi Oymare, NpHUOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY’KHOCTH, TUIOLIaIU Kpyra

[TonoxurtenbHbIC U

OTPULATCIBHBIC YHUCJIa

40

Llenble yncna.
Monyib yncia,
reOMeTpUYECKast
WHTEpIpeTaLus
MoyJist. UncioBbIe
MIPOMEXKYTKH.
ITonoxxuTenpHbIC U
OTpUILIATEIbHBIC
yucna. CpaBHEHHE
MOJIOKUTEIBHBIX B
OTpHULIATEITHLHBIX
YHCel.
Apudmernyeckre
JICHCTBUS

C MOJIOKUTEIIHHBIMU
U OTpUIATEIbHBIMU
YHCJIaMH.

Pemenue TeKCTOBBIX
3aJa4

IIpuBoaAMTH MPpUMeEPBI KCIOJIHL30BaHNUS B peaIbHON JKU3HU
MOJIOKUTENIBHBIX U OTPULIATEIIBHBIX YHCEIL.

HN300paxaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YUCIIOBOW MPSMOM,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPaBUJIA CPABHEHUS, YIIOPSAI0UYUBATH LICIIbIC
YyHyCIia; HAX0AUTh MOYJIb YHCIA.

DopMyIMPOBATH MPABUJIA BEIYUCIICHUS C MTOJI0KUTEIbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTh 3HAYECHUSA
YHCJIOBBIX BBIPAKEHUM, COJIEPKAIIUX ICUCTBUS

C MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMH YU CIIAMM.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

JUIs1 TIpeoOpa3oBaHus CYMM M IIPOU3BEICHHIM
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HpCI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyronbHas
cucTeMa KOOpAMHAT
Ha TJIOCKOCTH.
Koopaunatel Toukn
Ha MJIOCKOCTH,
abcrucca u
OpJIMHAaTA.
CronbuaTtblie u
KpPYTOBBIC
JTUarpamMMmbl.
[IpaxTnueckas

pabota «IlocTpoenue

JarpaMmm.
Pemenne TeKCTOBBIX
3a7a4, CojiepKaIux
JTaHHEBIE,

O0BbSACHATH U WJIKCTPUPOBATH MOHATHE IPSIMOYTOJIbHON
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJUHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbl;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALUIO,
MPEJCTABICHHYIO B Ta0JIUIIaX, HA AUArpaMmax JJisl perieHus
TEKCTOBBIX 3aJ1a4 U 3374 U3 PCAIbHOU KU3HU

IIPEJCTABIICHHBIE

B Ta0JIHIAX U

Ha Irarpammax
Harnsanas reomerpus. IIpsAMOYTOJIbHBIN Pacno3HaBaTthb Ha yeprexax, pUCYHKAX, ONMUCHIBATH
@urypsl B IpOCTPAHCTBE NapajulesIeuIIe/, MUpaMUuy, IPU3MY, HAIMHIP, KOHYC, 11ap, H300paMkaTh X

KyO, nmpu3ma,
npamuIa, KOHYC,
LUIHHJD, Iap 1
cdepa.
N3o6pakenune

OT pYKH, MOJI€JIMPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u 1ip. [IpuBoaNTH NpUMeEPBI 0OBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIINX (POPMBbI HA3BAaHHBIX TE.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPLINHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PAUyC U JUAMETP, pa3BEPTKA.

35



MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOT'OTPaHHUKOB,
HWIMH]Ipa U KOHYCA.
[IpakTrueckas
pabota «Co3znanue
MoeJen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 06BEMa;

€ AMHUIIBI U3MEPEHUS
o0béma. O0bEM
MPSIMOYTOJIBHOTO
napajienenumnesa,
Ky0a, popMyIibl
o0BEMa

N3yuarh, UCNIONB3YS SKCIIEPUMEHT, HAOIIOICHHUE, H3MEPEHNE,
MOJICIUPOBAHUE, B TOM YHCIIE KOMITBIOTEPHOE, U ONMHUCHIBATH
CBOIiCTBA HAa3BaHHBIX TEJ, BHISIBJISATH CXOCTBA U
Pa3IUYus: MEXIy MUPAMUION U IPU3MOIT; MEXTY
AJIUHAPOM, KOHYCOM U IIIapOM.

Pacno3naBathb pa3BEépTKU Napasuienenunena, Kyoa, mpusMsl,
UpamMubl, KOHyCa, WJIWHIPA; KOHCTPYHUPOBATH JaHHBIC
Tesa U3 pa3BEPTOK, CO3AABATH UX MOJIEIH.

Co3aaBaTh Mo1eJIM TPOCTPAHCTBEHHBIX PUTYp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh HA MOJEJIAX: TMHBI pEOEP MHOTOTPAHHUKOB,
JMaMeTp Iapa.

BoiBoauTh hopMyJry 00bEMA TPSIMOYTOJIBHOTO
napajuiesienumnena.

BoruucjasaTts nmo gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
napajuienenunena, Kyoa; uCroib30BaTh € IMHHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaie/IeUIEeI0B; pelaTh 3aa4H C peaJbHBIMHU JaHHBIMH

[ToBTOpEeHue, 0000I1IICHUE,
CHCTEMaTH3aIns

20

IToBTOpEHUE
OCHOBHBIX MOHATHUH
1 METOJIOB KYPCOB 5
" 6 KJIaCcCOB,
000011EHNE U
CHCTEMaTH3aI1s
3HAHUU

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJbHbIE, LIEJIbIC, ITOJIOKUTEBHBIE U OTPULIATEIIbHbBIC
qucia, 0OBIKHOBEHHBIC U JIECATUYHbBIC IPOOU, BHITIOJTHSATh
npeoOpa30BaHus YUCENT U BHIPAKCHH.

Bri0upaTh criocod cpaBHEHUS YUCEN, BBIYUCIICHH,
NPUMEHSITh CBOMCTBA apuPMETHICCKUX JTECHCTBUI

JUUISL pallMOHAIU3allid BEIYMCIICHUM.
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Pemiatb 3aga4m U3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHU JUUIs pEUICHUS 3a/1a4 U3 APYTUX
IIPEIMETOB.

PemaTts 3a5aum pa3HbIMH CIIOCO0AMH, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3aJa4H.

OcyuiecTBIATH CAMOKOHTPOJIb BBIIOJHAEMBIX JEHCTBAN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHHUM

OBILEE KOJIMYECTBO
YACOBIIO ITPOI PAMME

170
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PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AITMCKA

Anre0pa sSBISIETCS OJHUM M3 OTMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUS:
OHa oOecreynBaeT M3y4YeHUE APYruX NHUCLMIUIMH, KaK €CTECTBEHHO-HAy4YHOrO, TaK U
I'YMaHUTAPHOTO LUKIIOB, €€ OCBOEHHWE HEOOXOAUMO I MPOJOHKEHHUST 00pa30BaHUs U
B TOBCEJIHEBHOM XKU3HHU. Pa3Butue y oOydaromMxcs HAy4YHBIX NPEICTaBICHUN
O TPOMCXOXKICHUH M CYIIHOCTH aireOpanveckux aOCTpakiMid, Crocode OTpakeHus
MaTeMaTUYeCKOW HAyKOW SBICHWW W TMPOIECCOB B TPHUPOAEC M OOIIECTBE, POJIH
MaTE€MaTUYECKOr0 MOJICIUPOBAHMS B HAYYHOM IO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GOpMUPOBAHNUIO HAYYHOTO MHUPOBO33PEHUSI U KA4YECTB MBIIUICHUS, HEOOXOAMMBIX
JUIS aJlafTalliy B COBpeMeHHOM ¢ poBoM ol1iecTBe. M3yueHnue anredpbl o0ecrneunBaeT
pa3BUTHE yMEHUs HaOJI0/aTh, CPaBHUBATh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUSI, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOH
JNEUCTBUA W BBIBOJBI, (OpPMYIUpOBaTh yTBEpkIeHUA. OcBoeHuE Kypca anreopbl
0o0ecreynBaeT pa3BUTHUE JIOTMYECKOTO MBIIUICHHS OOYYalOLIMXCS: OHU HMCHOJIb3YIOT
JIENyKTUBHbIE M WHIYKTUBHBIE pacCyXJeHUsA, OOO0OIIEHHE U KOHKPETU3ALHUIO,
abctparupoBaHue u aHanoruto. O0yuenue anreOpe npeanonaraeT 3HauuTENbHbIN 00BEM
CaMOCTOSITENIBHOM JESITEIbHOCTH O0YYaroIUXCsl, IO3TOMY CaMOCTOSATENIBHOE PELICHUE
3a]1a4 SIBJIAETCS peau3alueil 1eATeIbHOCTHOTO MPUHIUIA 00YUEeHHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «AmnreOpa» sl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJAMYECKUE JUHUU:

«Yucna u BEIMUCIICHUS, «ANTeOpandecKre BRIPAKEHUS, « Y paBHEHUS U HEPABEHCTBAY,
«Dyukuun». Kaxaas W3 3TUX COJEPKATEITbHO-METOJUYECKUX JIMHUN pPa3BUBACTCS

Ha MPOTSKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHUSIMHU.
B xone uzydyenus yueGHOro Kypca 00y4arommumMcs IpUXOIUTCs JIOTHYECKH PacCykaaTh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBS3M C 3TUM B MNporpammy
y4eOHOTo Kypca «Ayredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX paszjieflax MaTeMaTH4YeCKOro oOpa30BaHUsI U CIIOCOOCTBYIOIIHE
OBJIQJCHUIO OOYYaIOIIUMHUCS OCHOB YHHUBEPCAJIBHOTO MaTEMaTHUYECKOTO S3bIKA.
ConepxaTeabHON U CTPYKTYPHOM 0COOEHHOCTBIO YUeOHOTr0 Kypca «Anredpay siBaseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue MUHUU «HYUCIa U BBIYUCICHUS» CIYKUT OCHOBOM ISl JAJbHEMIIEro
M3yYCHHS MaTeMaTHUKH, CIOCOOCTBYET pAa3BUTHIO Y OOYYarOUIUXCSA JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TMOJB30BaThCS  ANTOPUTMAMH, a TaKKe
MPUOOPETEHUIO TIPAKTUUYECKUX HABBIKOB, HEOOXOIMUMBIX JJISI TOBCEIHEBHOM >KU3HH.
Pa3BuTre MOHATHS O 4YKCIIE HAa YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHMs CBS3aHO
C palMOHAJIBHBIMM W HPPALMOHAIBHBIMU YUCIaMU, (GOPMUPOBAHUEM MPEACTABICHUIMA
O JIEUCTBUTEILHOM 4YHCJE. 3aBeplIeHHe OCBOCHHUS YHCJIOBOM JIMHUU OTHECEHO
K CpellHeMy 00111eMy 00pa3oBaHUIO.
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ConepxaHue NByX ainreOpandecKux JUHUN — «AnreOpandeckue BBIPAKECHUSD» U
«YpaBHEHHsI M HEPaBEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYarouuxcs
MaTEMaTHYECKOT0 anmapaTa, He0OOXOJUMOT0 JIJIsl pEeIIeHHs 3a]]a4 MaTEMaTHKH, CMEXHBIX
NpPEeIMETOB M TPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3zoBaHusl y4yeOHBIM MaTepuall TPYNIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAXKEHUMU.
Anre6pa JEMOHCTpUpYET 3HAUY€HHWE MAaTeMaTUKU Kak s3bIKa ISl [OCTPOCHHUS
MaTEeMaTUYECKUX MOJIeIeH, OMMCaHus MTPOLIECCOB U ABJICHUM peajbHOro Mupa. B 3amaun
oOyueHus anredpe BXOAAT TaKKe JabHEHIIIee Pa3BUTHE alTOPUTMUYECKOTO MBIIILICHUS,
HEOO0XOMMOT0, B YACTHOCTH, JJI1 OCBOCHUS Kypca MH(POPMATHKH, U OBJIaJICHHE HABBIKAMU
JNEAYKTUBHBIX paccyxjeHuid. [IpeoOpazoBaHne CHMBOJBHBIX (HOPM CHOCOOCTBYET
pPa3BUTHIO BOOOpaKEHHs, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue (QyHKIMOHATBHO-TPAPUUYECKON JIMHUM HalleIEHO Ha MOJIy4YeHUe
OoOydarolmuMuUCs 3HaHUN O (QYHKIMAX Kak BaKHEHIIeH MaTeMaTHUYeCKOHW MOJenu
IUIA OTIMCAHMS W WCCIIEIOBAHMs PAa3HOOOPA3HBIX MPOIIECCOB M SBJICHHUM B MPUPOAC U
obmiectBe. M3ydyeHue martepuana CHOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCsS YMEHUs
WCIIOJIb30BaTh PA3IMYHBIC BHIPA3UTEIbHBIC CPENICTBA S3bIKa MAaTEMATHKU — CIIOBECHBIE,
CUMBOJIMYECKUE, TpapuuecKre, BHOCUT BKJIaJ B (popMHpOBaHUE MPEICTABICHUN O POJIH
MaTEeMAaTUKHU B Pa3BUTUU IIUBUIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY mJiaHy B 7—9 Kjaccax u3ydyaercsl y4eOHbIl Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3iensl coaepxanus: «Yucna wu
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUN», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIIAW.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [UIA WM3Y4YeHHS Y4YeOHOro Kypca
«Anrebpay», — 306 yvacos: B 7 kiacce — 102 yaca (3 waca B Hemeno), B 8 kimacce —
102 gaca (3 yaca B Hezenio), B 9 kiacce — 102 yaca (3 yaca B HEZeIIO).

COJAEPKAHUE OBYYEHUA

7 KIIACC
Yucia v BIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0]] OT OJAHON (DOPMBI 3aMKCH IpoOeH K
npyroi. lloHATHE palMOHANBHOTO 4YHWCHA, 3alMCh, CPaBHEHHUE, YIOPSIOYMBAHUE
paluMOHAIBHBIX 4YHCell. ApudmeTHueckue IeHUCTBUS C PAlMOHAIBHBIMU YHUCIaMHU.
Pemenue 3aay u3 peaibHON MPAKTUKK HA YaCTH, Ha IPOOU.

Crenenp ¢ HaTypajJbHBIM I[IOKa3aTeleM: OIpeielieHue, mpeodpa3oBaHue
BBIPQKEHU HA OCHOBE OIpejAesieHUs, 3amuch Oonblux uyuces. [IponeHThl, 3amuch
MPOLEHTOB B BHJAE ApoOM W ApoOU B BHUJE NPOIEHTOB. Tpu OCHOBHBIE 3a/Jaydl Ha
MPOLICHTHI, pEeLIEHUE 3a]1a4 U3 PEAIbHON MPAKTUKH.

[IpuMeHeHre MPU3HAKOB JIEITUMOCTH, Pa3I0KEHHE HA MHOMXHUTEIHM HATYPaJIbHBIX
YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi K oOpaTHasi MPONOPIUOHATBHOCTH.
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Aure0OpanyecKkue BbIPaKeHUs!

IlepemeHHbIE, 4YMCIIOBOE 3HAYEHHE BBIPAKECHUSA C IEepeMeHHOM. JlomycTrnmbie
3HAYCHUs IepeMeHHBIX. [IpencraBieHne 3aBUCUMOCTH MEXAYy BEIMYMHAMHM B BHJE
¢opmyinbl. Beruucnenus no ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPaKEHUH,
TOKJIECTBEHHO PaBHbIC BBIPAXKEHMUsI, [TpaBWla IPeoOpa30BaHus CyMM U IIPOU3BENCHUH,
IpaBUJIa PACKPBITHUS CKOOOK U MIPUBEACHNUS TOJOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATYPAIBHBIM II0KA3aTEIIEM.

OpHounensl M MHOrowieHol. CreneHb MHoOrowieHa. CroKeHHE, BBIYUTAHUE,
YMHOXXE€HHE MHOTOWICHOB. DOpMyIbI COKPAIIEHHOTO YMHOXKEHHMS: KBaJApaT CyMMBbI U
KBagpar pasHoctu. PopMmyna  pa3HOCTH KBajgparoB. PasnokeHHe MHOTOYIECHOB
Ha MHOYKUTEJIN.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBWja MpeoOpa3oBaHMsl  YpaBHEHMS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOe ypaBHEHHE C OHOM ITIEPEMEHHON, YMCIIO KOPHEW JIMHEWHOTO YPAaBHEHUS,
peuleHre JIMHEWHBIX ypaBHEHMM. COCTaBI€HME YypaBHEHUI IO YCIOBHUIO 3aJauH.
Pemenne TEKCTOBBIX 3a/1a4 € MOMOILIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsI IMEPEMEHHbIMU M ero rpaguk. Cucrema IBYX
JMHENHBIX YpaBHEHUM C ABYMs IEpEMEHHBIMU. PerieHue cucreM ypaBHEHH ClIOCOOOM
ITOACTAaHOBKU. [[puMepsI peneHns: TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHH.

DOYyHKIUHA

Koopaunara Touku Ha npsimoit. UucnoBele MpoMeEXYyTKU. PaccTosiHrEe MEXK Iy IBYMS
TOYKaMU KOOPJAVHATHOU MPSIMOM.

[IpssmoyrosibHas cuctema koopaunatr, ocu Ox u Oy. Abcuucca u opauHaTa TOYKU
Ha KOOpAWHATHOM TuiockocTh. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. ['paduk Pynkmuu. CpoiicTBa
bynakuii. Jlunetinas Qynkums, e€ rpaduk. I'papuk ynkumu y = |x|. ['paduueckoe
pEeLIECHNE TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yucjia 1 BIYMCIEHUSA

KBagpatnerit kopens u3 uucnia. [lonsarue 06 uppannonaibHoM uncie. JlecsaTuaHbie
NpUOIKEHUsT UppalMoHalbHbIX uunces. CBoilcTBa apu(METHYECKUX KBaJpaTHBIX
KOpHEH U MX NMPUMEHEHUE K TPeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUM U BHIUMCICHUSIM.
JlencCTBUTENIBHBIE YHCIIA.

CrenieHb ¢ ETBIM MOKA3aTesieM U €€ cBoicTBa. CTaHIapTHAs 3allMCh YKCIA.

AJiredpanyecKkue BbIpasKeHUs
KBanpatHblii TpéXuiieH, pa3iokKeHHe KBaJpaTHOTO TPEXUeHa Ha MHOXKUTEIH.
AnreOpandeckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoil n1podu. Cioxenue,
BbIUMTAHNE, YMHOXKEHUE, IeTICHUE anredpandeckux apo0eit. PalimoHanbHbIE BbIpaKeHUs
U UX MpeoOpa3oBaHuUe.
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YpaBHeHMs U HEPAaBEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEl KBaapaTHOro ypaBHeHHA. Teopema
Buera. Pemienue ypaBHeHUI, CBOASAIIMXCS K JMHEHHBIM M KBaApaTHbIM. [Ipocreuiue
JIpOOHO-pallMOHAIbHBIC YPABHEHHUSI.

I'paduueckass uHTEpripeTans ypaBHEHUH C JIByMsS IEPEMEHHBIMU M CHCTEM
JMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. [ [puMepsl pelieHns CUCTEM HETMHEMHBIX
YPaBHEHHI C IBYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aa4 aNreOpandeckum crocoooM.

HucnmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTB HEepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OAHON nepeMeHHONW. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKUMHA

[Tonsitue pynkunn. OOIACTh ONpENeNeHUsT U MHOKECTBO 3HAUEHUH (DYyHKUHUU.
Cnioco6bl 3a1aHus QyHKIIUH.

I'padux pynkuu. Yrenue cBoicTB PyHkimu no e€ rpaduky. [Ipumepsl rpadukos
GyHKIUI, OTpaXkaroUINX peabHbIE MTPOLIECCHI.

@OyHKIMH, ONUCHIBAIOIINE IPAMYIO U OOpaTHYIO PONOPLHOHAIbHbBIE 3aBUCUMOCTH,
ux rpaduxu. OyHKIUU Y = X, y= X, y =Vx, y=|x|. I'paduueckoe pemieHue ypaBHeHuUi
Y CHCTEM YpPaBHEHUMU.

9 KVIACC
Yuciaa v BIYMCICHUS

PaunoHanpHbple 4uCla, WPPALMOHAIBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE
JEeCATUYHbIE TpoOU. MHOXKECTBO EHCTBUTENBHBIX YMCEN, IE€UCTBUTENIbHBIE YUCIIA KaK
OECKOHEYHbIE JECATUYHbIE ApoOU. B3aMMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPIAUHATHOU MPSIMOM.

CpaBHeHue JNEHUCTBUTEIBHBIX qucer, apudmeTnyecKue JNENUCTBUSA
C ACUCTBUTENBHBIMHU YHCIIAMM.

Pa3smepbl  OOBEKTOB  OKpYXarollero  Mupa, JUIMTEIBHOCTh  IMPOILIECCOB
B OKPYXAaIOIlIEM MUDE.

[TpuOnmxk€HHOE 3HAYEHWE BEIMYMHBI, TOYHOCTh MNpuOIMmkeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIUYNCICHUH.

YpaBHeHus M HEPABEHCTBA

JIuneliHOe ypaBHeHHME. PelleHne ypaBHEHWH, CBOJSIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOISAIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelIeHuss ypaBHEHUW TpPETbEd U UYETBEPTOMU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHWW. PemieHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue C JByMs MepeMEHHbIMM M ero rpaduk. Pemenue cucrem JByX
JIMHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. Perienre cucteM AByX YpaBHEHUMN, OJTHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpPOil crenmeHu. I'paduueckas WHTEpHIpeTaIys
CHUCTEMBI YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 33124 aJIreOPaMdeCKUM CIIOCOOOM.

UucnoBble HEPAaBEHCTBA M MX CBOWMCTBA.

Pemienne nMHEHWHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PelieHue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM mepemMeHHor. KBaaparHele HepaBeHcTBA. ['paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DyHKUHUHA

KBanpatnunas dynkius, e€ rpaduk u cBoiicTsa. [Tapaboia, KoopuHATH BEPITAHBI
napaboJIbl, 0Ch CHMMETPHH ITapadOJIbI. ’

Ipapuku Qpynximit: y= £x, y= £x+b, y= " y= 13,y = Vx y = |x],

X
U UX CBOMCTBA.

Yuciio0Bble MOCIEA0BATEILHOCTH M IPOrPeCcCHU

[loHATHE YHMCIOBOM  IOCIEAOBATEIBHOCTH. 3aJaHHWE  IOCIEAOBATEIBbHOCTH
pEKyppeHTHOH (opmynoi u popmysoil N-ro yieHa.

Apudmernueckas u reomerpuueckas mnporpeccun. Dopmynbl N-ro  yneHa
apu(pMETUYECKON U T€OMETPUUECKOMN MPOTrpeccuii, CyMMbI IIEPBBIX N UJIECHOB.

N306paxeHune 4ieHOB apu(PpMETUUECKON U T€OMETPUUYECKON MPOrpeccuil TOUKaMu
HAa KOODPJMHATHOW IUIOCKOCTH. JIMHEWHBIN M 3KCHOHEHUHAIbHBIA POCT. CIOXKHBIE
IIPOLICHTBI.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIC  pe3ynbTaThl ~ OCBOCHHMS ~ MPOTpaMMBI  y4eOHOro  Kypca
K KOHITy 00y4eHus B 7 Kjacce:

Yucsia v BBIYUCTCHUS

BreinonHaTh, codyerast yCTHbIE U MUChbMEHHbBIC PUEMBI, apu(PpMeTUIECKUE TEeHCTBUS
C palMOHAJIbHBIMU YUCJIAMHU.

HaxonuTth 3Ha4eHUs1 YUCTIOBBIX BBIPAKEHUM, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOObI
Y MPUEMBI BHIYUCIICHUS 3HAUCHHUM APOOHBIX BBIPAKEHUH, COMEPKAIINX OOBIKHOBEHHBIE
U JeCATHYHBIC TPOOH.

[lepexoauTs OT OnHOW (OpPMBI 3amucH 4YHCeNl K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U yHOPSIOYMBAThH PAllMOHATBHBIE YHCIIA.

OKpyTrasTh yucna.

BrIMOMHATE OPUKUIKY W OIEHKY pe3yJibTaTa BBIYMCICHHUH, OLIEHKY 3HAYCHHM
YUCJIOBBIX BBIpOKCHUN. BBIMOMHATE JEHUCTBUS CO CTENEHSMH C HaTypajlbHbIMU
MOKa3aTeJIsAMHU.

[IpuMeHsATh TpU3HAKK JACJIUMOCTH, Pa3OKEHHE Ha MHOXKHUTEIN HaTypalbHBIX
quces.
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PemaTte mpakTUKO-OpUEHTUPOBAHHBIC 33]]a4H, CBSI3AHHBIE C OTHOIICHHEM BEJIMYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIMYWH, TIPOIEHTAMH, HWHTEPIPETUPOBATh PE3yJIbTaThI
peIICHUS 3a7a49 C YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHBACMBIX
OOBEKTOB.

AJiredOpanyecKkue BbIpaKeHUsI

Hcnonp30BaTh anreOpanvyeckyrd TEPMHUHOJOTHIO U CHMBOJIMKY, MPUMEHATH €&
B [IPOLIECCE OCBOEHUS yUeOHOTO MaTepHaIa.

Haxomute 3HayeHWss OYKBEHHBIX BBIPQXKCHHM TpU 33JaHHBIX 3HAYCHUAX
[IEPEMEHHBIX.

BhINonHAT mpeoOpa3oBaHusl LENOr0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJ00OHBIX ClaraeMblX, pACKPbITUEM CKOOOK.

BBINIONHATE YMHOKEHUE OAHOWIEHA HA MHOTOWIEH U MHOTOYWIEHA Ha MHOTOYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3yioKEHUE MHOTOWIEHOB HA MHOKUTEIHU € MIOMOIIbIO BEIHECEHUS
32 CKOOKM OOIIEro MHOMHUTENs, TPYNIHPOBKU CJIaraéMblX, NPUMEHEHHUS (QOopMy
COKPAILEHHOI'O YMHOKEHHSI.

[IpumeHsATh mpeoOpa3oBaHUs MHOTOYJIEHOB JUISl  PEIICHHUS Pa3ju4HbIX 3a]a4
13 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM C  HATypaJIbHBIMM  MOKa3aTEIsIMU
JUTsl TpeoOpa3oBaHus BhIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pewrars inHeViHBbIE YPAaBHEHUSA ¢ OHOW IIEPEMEHHOM, IPUMEHS IIPaBUila IEPEXo1a
OT MCXOJHOIO0 YpPaBHEHHs K PAaBHOCUIBHOMY eMy. IIpoBepsATb, SBIAETCS JU YUCIO
KOpPHEM YpPaBHEHUS.

[Ipumensaty rpaduyeckre METOAbl MPU PEHICHUH JUHEHHBIX YpPaBHEHUM U HUX
CUCTEM.

[TonGupath mpuMepsl ap YKMCE, SABISIOMINXCS PEIIEHUEM JIMHEHHOTO YpaBHEHHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIMHEHMHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemrars cucteMpl IByX TMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH, B TOM UYHCIIE
rpaduyecku.

CocTaBisATh U penaTh JJMHEMHOE YPAaBHEHUE WIM CUCTEMY JIMHEHWHBIX YpaBHEHUN
[0 YCJIIOBMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
ITOJIyYEHHBIA pe3yJIbTar.

DYyHKIUU

N3o0paxkath Ha KOOPAMHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIUHATaM, JIy4d, OTPE3KH, WHTEpPBaJIbl, 3alMChIBaTh YHUCJIOBBIC MPOMEKYTKHU
Ha ajnreOpanvecKkoM S3bIKE.

OtmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3aIaHHBIM KOOpPJIMHATAM, CTPOUTh
rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.
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OnucelBaTh ¢ NOMOIIBIO (PYHKIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEJIUYMHAMMU:
CKOPOCTb, BPEMsI, pACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOJUTEILHOCTD,
BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HaueHne pyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[lonumarps Tpaduyeckuii crnocod NpeACTaBICHUA H aHaIW3a HHQPOpMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATh MH(POpPMALMIO U3 I'paUKOB PEAbHBIX MPOLECCOB U
3aBUCUMOCTEMN.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Yuciia ¥ BBIYUCICHUS

Hcnonb30BaTh HavyaJdbHBIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX YHCEI
JUISl CpaBHEHMS, OKPYTJICHHMsSI M BBIUMUCICHUMN, N300pa)kaTh JEHCTBUTEIbHBIC YHCIIA
TOYKAMH Ha KOOPAMHATHOMN IPSIMOM.

[IpuMeHATh TOHATHE apU(METUYECKOTO  KBAJPATHOTO KOpHSA, HAaXOAMTh
KBaJ[paTHbIE KOPHM, UCIOJIb3Ys] TpPU HEOOXOJUMOCTU KaJIbKYJSTOpP, BBITOJIHATD
npeoOpa3oBaHus BBIPAXKEHHI, COAEpKAIIMX KBaJpaTHbIE KOPHU, MCHOJb3Yysl CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIBIX YHCEJI C MOMOIIBIO IECATUYHBIX Apo0Oei
u creneneit uncna 10.

Auiredpanyeckue BbIpasKeHUs

[TprMeHSATh MOHSITHE CTETICHU C IIEJIBIM ITOKa3aTeIeM, BBITIOJIHITH MPe0Opa30BaHMs
BBIPAKECHUMN, COJICPIKAIINX CTEMCHH C LETBIM IMOKA3aTEIEM.

BBIMOMHATE  TOXKAECTBEHHBIE MPEOOpA30BaHUs  PAIMOHAIBHBIX  BBIPAXKEHUUN
Ha OCHOBE MMPABWJI ICUCTBUI HAJl MHOTOWICHAMH U alreOpandyecKuMu JpoOsSMHu.

PackiaapiBaTh KBaApaTHBIM TPEXUIIEH HA MHOMKHUTEIIHN.

[IpuMensiTh npeoOpa3oBaHUsl BBIPAXKEHUW 711 PEIICHUS Pa3IMYHBIX 3a/1a4
13 MaTE€MaTUKU, CMEXHBIX MIPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHMs U HEPAaBEHCTBA

Pemate snMHEHHBIE, KBAaJApATHBIE YPAaBHEHUS W PALMOHAIIBHBIE YpPABHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMs IIEPEMEHHBIMU.

[IpoBOoAMTE MPOCTENIINE UCCIIENOBAHUS YPABHEHHM U CUCTEM YPABHEHUH, B TOM
yucjae C NpUMEHEHHEeM TpauyecKux MpeACcTaBlIeHU (yCTaHABIMBAaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBLKO, U MPOYEE).

[TepexoauTs OT cioBecHON (HOPMYITMPOBKHU 3a7a4u K €€ anreOpandecko Mojenu
C IOMOIIBIO COCTABJICHUS YPABHEHUS WIIM CUCTEMbl YPaBHECHWUM, WUHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33/1a4M MOJYYEHHBIN pe3yIbTarT.

[IpuMeHsSITh CBOMCTBA YHWCIIOBBIX HEPABEHCTB JJISI CPABHEHHUS, OLECHKH, PEIIATh
JTUHEHHBbIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHCTEMBI, JaBaTh rpaduyecKyro
WJUTIOCTPALMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

44



DYyHKUMHA

[TorumMaTe W WCMOIB30BaTh (YHKIIMOHAIBHBIE TOHATAS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACNITh 3HAaueHWe QYHKIMA TIO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

f?TpOI/ITL rpaduKy 3JIeMEHTapHBIX GYHKIUI BUIA:

y=",y=x% y= x3,y= Vx—y = |x|, onmucsiBaTh CBOICTBA YNCIIOBOH (GyHKIUN
X
1o e€ rpaduky.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS NPOrpaMMbl YYE€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

YucJia ¥ BIYUCTEHUS

CpaBHUBAaTh U YNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALIMOHAJIBHBIC YHCTIA.

Bemonuare apudmernueckue ACHCTBUS ¢ palldOHAIBHBIMU YHCIAMH, COYeTas
YCTHBIE W TIHUCHBMEHHBIE NPUEMBI, BBINIOJIHATh BBIYMCICHHUS C HPPaAlMOHATBHBIMU
YHCJIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3ATEISIMU U KOPHEU, BBIYMCISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC 4YHUCJA, BBINOJHATH MNPUKUJKY  pe3yJibTaTa
BBIUHCJICHUI, OLICHKY YHCIJIOBBIX BBIPAXKECHUU.

YpaBHeHMs U HEPAaBEHCTBA

Pewars nuHelHbIE W KBAaJpaTHbIC YPAaBHEHUS, YPAaBHEHUs, CBOIALIMECS K HUM,
MpoCTeNIIne APOOHO-PAlMOHAIbHBIE YPABHEHMUS.

Pemars cucteMpl IByX JIMHEHHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMHA U CHCTEMBI
IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABISAETCS JIMHEUHBIM.

Pemarb TekcTOBbIE 3a1auu aqreOpandyeckuM CIOCOOOM € MOMOIIbIO COCTaBIICHMUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoaUTE MpOCTENUIINE UCCIECTOBAHNUS YPABHEHUM W CUCTEM YPAaBHEHHUW, B TOM
yyclie ¢ NpUMEHEHUEM TIpaduueckux MpeACcTaBIeHU (ycTaHaBIMBaTh, HUMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM PEIICHNUs, €CIId UMEET, TO CKOJIbKO, U ITpoYee).

PewaTe nuHelHbIE HEPABEHCTBA, KBA/IpaTHbIE HEPABEHCTBA, N300paKaTh pPEIICHHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemars cucremsl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEILIEHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a/1a4.

DYyHKIUU
Pacno3naBate  ¢GyHKUMH M3Y4eHHbIX BHIOB. [loka3piBaTh CXEMAaTHUECKU
pacmojoXeHue Ha KOOPAWHATHOW MJIOCKOCTH TpadukoB (yHKIMN BHOA: Yy = £X,

y=#x+b, y=4% y=ax?+bx+c, y=x3 y= Vxy = |x| B 3aBucumoctn
X

OT 3HA4eHUN KOA(P(OUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUM.

45



Crpouth u u300paxaTb CXEMAaTUYECKH TpaQUKH KBaJAPaTUYHBIX (YHKIIH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIMI 1O WX rpaduKam.

Pacrio3naBaTh kBaJpaTU4Hyl0 (GYHKIHMIO 1O (opMyle, MPUBOAUTH TPUMEPHI
KBaJ[PaTUYHBIX (QYHKUIUN U3 pealbHOU ®KHU3HH, (PU3UKU, TEOMETPHH.

YucioBbie OCTEAOBATEIBLHOCTH U NPOrPEeCcCHH

Pacnio3naBath apupMeTHUECKYIO M TEOMETPHUUECKYIO POTPECCHH MTPH Pa3HBIX
CIoc00ax 3aaHusl.

BoInomHATE BEIYKUCICHHS C UCTIOTIB30BaHUEM (HOPMYII N-TO UieHa apu(PMETUIECKOM
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEILHOCTH TOUKAMU HA KOOPAUHATHOMN IJIOCKOCTH.

Pemrars 3a1aum, CBsI3aHHBIE C YMCIOBBIMU TIOCJIENOBATENBHOCTAMH, B TOM YHCIIE
3aJ]aui U3 pealIbHOM KU3HU (C UCIIOJIb30BaHUEM KaIbKYJIATOPA, IX(PPOBBIX TEXHOIOTHU).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmvenoBanue pazgena  |KonuuecTBo OcHoBHOE OcHOBHBIE BUIBI ACSITEIILHOCTHA 00YYarOIUXCsl
(Temnl) Kypca 4acoB COJIEpXKaHNE
Yuca v BBIYUCIICHUS. 25 [lonstue CucreMaTu3MpoBaTh M 000ralIaTh 3HAHUSA
PanrionanesHele yncna PALMOHAIBHOTO YKcaa. | 00 OOBIKHOBEHHBIX U JAECSITUYHBIX IPOOSIX.
Apudmernueckue CpaBHMBATBH M YNOPAA0YMBATH APOOH, TpeoOpa30BbIBaAs
JEUCTBHUS py HEOOXOIUMOCTH JIECATUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHUE,
YIOPSI0YMBAHKE
paIMOHATILHBIX YHCEIL.
CrenieHn

C HaTypaJIbHBIM
MoKa3aTeyieM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOLICHTHI

W3 peATbHOMN
MPAKTUKH.

[Tpu3Haku neIMMOCTH,
Pa3JIOKEHHUS

Ha MHOKHUTEIIN
HaTypaJIbHBIX YHUCETL.

OOBIKHOBEHHBIE B JIECITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATHIHYIO IPOOb.

IIpuMeHATH pa3HO00pa3HbIe CIIOCO0bI U PUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJieprKalliiX OOBIKHOBEHHBIE U JECATUUHBIC TPOOU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM 1 OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTH
BBIpaKEHHE K (popme, HanboJiee ya00HO AJi BRIUKUCIECHUH,
peo0pa3oBbIBAThH APOOHBIC BHIPAKEHUSI HA YMHOKEHHUE U
JIeJICHUE ECITUYHBIX APOoOe K ICHUCTBUSIM C IIEIbIMU
YUCIIAMH.

IIpuBOAUTH YK C/I0BbIE U OYKBEHHbIE IPUMeEPbI CTEIICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBIACHSIS 3HAUCHUS
OCHOBAHUS CTENEHU U MTOKA3aTeNsl CTEIIEHU, HAXOIUTh
3Ha4YCHUS cTerneHel Buaa a" (a — ar000e palroHaIbHOES
YHUCJI0, N — HATYypaJbHOE YHUCJIO).
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PeasibHbie
3aBucumocTH. [Ipsamas
1 oOpaTHas
MIPOITOPIIMOHATEHOCTH

IToHUMATHL CMBICIT 3aITUCH OOJIBIITUX YUCEN C TIOMOIIIBIO
JeCATUYHBIX poOeit u creneHel uncia 10, npuMeHsITh X
B PECATLHBIX CUTYAI[HIX.

I[IpuMeHsATH MPU3HAKA TCTUMOCTH, PA3JI0OKEHUS HA
MHOKHUTENIA HATypaTbHBIX YUCE.

PemaTh 3a1a4m Ha 4aCTH, IPOIICHTHI, TPOTIOPIIHH,

Ha HaXOXJIeHHE JpoOu (IIPOoIIeHTa) OT BEJIUYHUHBI U
BEJIMYMHBI 110 €€ ApoOu (IIPOIIEHTY), 1poOH (TTpoLieHTA),
KOTOPBIN COCTABIIICT OJHA BEIMUNHA OT JIPYTOM.
IIpuBoaNTH, pa30MpaTh, OLIEHUBATH PA3TUYHBIC PEIICHUS,
3aIKCH PEIICHUI TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHATH, ONTUPASCh HA OTIPEICIICHUS,
MIPSMO MPOTIOPITMOHATBHBIC U 00PATHO MPOTIOPITMOHATBHBIE
3aBUCUMOCTH MEX]1y BEJIMUMHAMH; HPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEATBHOTO MHUPA, U3 APYTUX YISOHBIX
MPEIMETOB.

Pemath npakTHKO-OpUEHTUPOBAHHBIC 3aa91 HA IPOOH,
MPOLICHTHI, IPSAMYIO U OOPATHYIO TTPOMOPIIMOHATIEHOCTH,
MPOIIOPIIUU

AnrebOpanueckue
BBIPOKEHUS

27

bykBeHnHbie
BBIPaKCHUS.
IIepemeHHBIE.
Honyctrmslie
3HAYCHHUS
IIEPEMEHHBIX.
DopmyJIbl.

OBaajaerpb anredbpandeckoi TEPMUHOIOTUEN U CHMBOJUKOM,
NPUMEHSITh €€ B MPOLlecCCe OCBOCHUSI yUeOHOT0 MaTepuara.
HaxoanTth 3HaueHnss OYKBEHHBIX BBIPKEHUHN MPU 3aJaHHBIX
3HAYEHUAX OYKB; BBITIOJHATH BBIYUCIICHUS IO (POpMyIiaM.
BoinosHaTh TpeoOpa3oBaHusI IIEIOTO BIPAKEHUS

B MHOTOYICH IIPUBEIEHNEM TIOJTOOHBIX ClIaraeMbIX,
PacKphITHEM CKOOOK. BHIMOJIHATH YMHOXEHUE OJTHOWICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKECHU,
PacKpbITHE CKOOOK U
MIPUBEICHUE

IMOJOOHBIX CIIAaracMbIX.

CBolicTBa CTEIICHU
C HaTypaJbHbIM
MoKa3aTeyeM.
MHOro4JIeHBbI.
CnoxxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
DopMybl
COKPAIEHHOTO
YMHOKCHHUS.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKUTEJIN

Ha MHOT'OYJIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSATh
(opMyJIbl KBapaTa CyMMBbI M KBaJpaTa pa3HOCTH.
OcyecTBIATh PA3JI0KEHUE MHOTOWIEHOB HA MHOKHUTEIN
yTEM BBIHECEHMS 32 CKOOKH OOILEro MHOKUTET,
IpUMEHEHHUs (POPMYJIbI pa3HOCTH KBAJPaToB, PopmMys
COKpAILIEHHOT'O YMHOXKEHHS.

IIpumeHsaTH Ipeodpa3oBaHUE MHOTOWICHOB JIJISl pELICHUS
pa3IMYHbBIX 33724 U3 MATEMATUKH, CMEKHBIX [TPEAMETOB,
U3 peajbHOU MPAKTHUKHU.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKN

VYpaBHEHUS U HEpABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHEHHUM.
JIuneriHnoe ypaBHeHME

Pemiateb nmuHElHOE ypaBHEHUE C OJHOM ITIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/A OT UCXOIHOTO YPAaBHEHUS
K paBHOCUJILHOMY eMy Oouiee mpocTtoro Bua. [IpoBepATs,
ABJISICTCS JI1 KOHKPETHOE YUCIIO KOPHEM YPABHECHMUSI.
IHoadupaTs NpuMepsbI ap YUCEN, IBJIAIONIUXCS PEHIEHUEM
JIMHEMHOI'O0 YPaBHEHMUS C JBYMS IIEPEMEHHBIMM.
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C OZHOM ITIEPEMEHHOM,
peLIECHNE JTMHEUHBIX
ypaBHeHUU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHHUM.
JIuneliHoe ypaBHEHUE
C IByMs
MIEPEMEHHBIMU U €TI0
rpaduk. CucremMa IByx
JIMHEWHBIX YPaBHEHUN
C IBYMs:
IIEPEMEHHBIMU

CTpouTthb B KOOPAMHATHOM MIOCKOCTU TpadUK JIMHEHHOTO
YPaBHEHUS C ABYMs [IEPEMEHHBIMU; MOJIB3YSCh TpaduKOM,
NPUBOJMTH IPUMEPBI PELICHUS YPABHECHHUSI.

Haxoaurh pemieHue CUCTEMBI IBYX JINHEMHBIX YPaBHEHUN
C ABYMS [IEPEMEHHBIMHU.

CocraBJsiTh U pemiaTh YpaBHEHHUE WU CUCTEMY
YPaBHEHHH IO YCIIOBUIO 33a41, HHTEPIPETUPOBATH

B COOTBETCTBHMM C KOHTEKCTOM 3aJ1a4¥ MOJyYEHHBIN
pe3ynbrar

Koopaunatsl u rpaduku.
OyHKIU

24

Koopaunara Touku
Ha npsiMou. YUucnoBeie
MIPOMEXKYTKH.
Paccrostnue mexny
JIBYMsI TOUKaMU
KOOPJMHATHOU
MIPSIMOU.
IIpssmoyronbHas
CUCTEMA KOOPJAMHAT
Ha IUIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHbBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOIIME 33JJaHHBIM KOOpJAUHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aIreOpanvyeckoM si3bIKe.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH IPAPUKUA HECITOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOPMYyJIaMH, B TOM YHUCIIE

C TTIOMOIIIBIO ITU(POBBIX TAOOPATOPHIA.

IIpyuMeHsTh, U3yYaTh MPEeUMYLIECTBA,
HHTEPNPETHPOBATH Ipaduueckuii crocod MmpeacTaBIeHus
U aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON HHPOPMAIIHIH.
OcBauBaTh NoHITHE (PYHKITUH, OBJIAJICBATh
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3HaBathb juHEHHYIO QyHKIMIO Yy =KX + D,
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Yrenue rpapukoB
peabHbIX
3aBUCUMOCTEMN.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneitnas QyHKIUA.
[Toctpoenue rpaduka
JUHENHON QYyHKIUY.

ONMCHIBATH €€ CBOKCTBA B 3aBUCMMOCTH OT 3HAYCHU

ko3¢ duiueHToB K u b.

Ctpouth rpaduku THHEHHOW QYHKINHU, QYHKIHU Y = | X |.
Hcnoab3oBats HU(pPOBbIE PeCypChl 11 TIOCTPOCHUS
rpadukoB QyHKUINN U U3yYEHUS] UX CBOICTB.

[IpuBOINUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEATIbHBIX
IIPOLIECCAX U SIBICHUSAX

['padux pynkumu
y=lx|
[ToBTOpeHue u o6o01IeHNE 6 [ToBTOpEHUE Bri0MpaTh, IPUMEHATH OLCHUBATH CIIOCOObI CPABHEHHUS
OCHOBHBIX ITOHATUI YKCEJI, BBIYUCICHUI, TPeoOpa30BaHUid BBIPAXKECHHUI,
1 METOJOB Kypca pelIeHns YpaBHEHUN.
7 xacca, 0000111eHNEe OcyuiecTBASITH CAMOKOHTPOJIb BBINOJIHSAEMbIX JEHCTBUN U
3HAHUU CaMOITPOBEPKY pe3yiibTaTa BHIYMCIECHUM, TPE0Opa30BaHUM,
ITOCTPOECHUM.
Pemiats 3aga4mn U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS [T PELICHUS 3a1a4 U3 IPYTUX
IIPEAMETOB.
Pemath TeKkcTOBBIE 3212494, CDABHMBATH, BHIONPATh
CIoCo0bI pEIICHUS 3aa4n
OBILEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KUIIACC

KBaapatHbie kopHH

n3 yncna. [lonstue
00 UppaIMoHAIbBHOM
yuciue. [lecsTuunbie
IPUOIVHKEHUS
HppaloHaIbHbBIX
YuCel.
JlercTBUTEBHBIC
yncna. CpaBHEHHE
JICICTBUTEIBbHBIX
YHUCEN.

YpaBHeHUE BHIA

X = a.

CaoiicTBa
apumeTuuecKux

KBaJpaTHBIX KOPHEU.

[IpeoGpa3zoBanue
YHUCIIOBBIX
BBIPAKECHU,
COJIepIKalUX
KBaJIpaTHbIE KOPHU

HanmvenoBanue pazgena  |[KonudecTso OcHoBHOE OCHOBHBIE BUJIBI JESITETHHOCTH 00YyJaOIINXCs
(TemnI) Kypca 4JacoB CoJIepyKaHue
Yucrna 1 BBIYHCIIEHUS. 15 KBanpaTHslii KOpEHb ®opMyJIHMpPOBaTh ONpeeSieHre KBaPATHOTO KOPHS

U3 yucia, apuMeTHuecKoro KBapaTHOro KOpHS.
IIpuMeHATH Onepanrio U3BJICUYECHUS KBAAPATHOTO KOPHS
U3 YKCIIa, HCMOJIb3YS [IPU HEOOXOAUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaJIpaTHHIE KOPHU LEIBIMU YUCIAMHA U
JECATUYHBIMU JIPOOSIMH.

CpaBHUBATh M YHOPAA0YMBATH PAllMIOHAIBHBIC U
VMppalrOHAIbHBIC YUCIA, 3alIMCAHHBIE C IOMOILBIO
KBaJpPaTHBIX KOPHEM.

WccaenoBaTh ypaBHEHNUE X = @, HAXOXUTH TOUHBIC H
npubIMKEHHBIE KOpHU Tipu a > 0.

HcciienoBath CBOMCTBA KBaAPATHBIX KOPHEW, POBOS
YHMCJIOBBIE DKCIIEPUMEHTHI C UCITOJIB30BAaHUEM KAJIBKYJIATOPA
(koMIIBIOTEpA).

Jloka3bIBATH CBOMCTBA apu(PMETHIECKUX KBAJIPATHBIX
KOpHEH; NPUMEHSTh UX AJIs1 TpeoOpa30BaHus BbIPAXKEHHI.
BoinotHATHL Npeo0pa3oBaHusl BEIPAXKECHUM, COACPKALUX
KBaJpaTHbIE KOPHU. BeIpaxxaTh mepeMeHHbIE

13 T€OMETPUUECKUX U GU3NIECKUX (PopMyII.

BbI4uc/IITh 3HAYEHUA BBIPAKEHHM, COJIEpIKAITUX
KBaJIpaTHbIE KOPHU, UCTIONB3Ys ITPU HEOOXOIUMOCTH
KQJIBKYJISTOP.
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Hcnoab3oBaTh B XOA€ peLICHUS 3a/1a4 3JIEMEHTAPHBIE
IIPEJICTaBICHHUSL, CBSI3aHHBIE C MPUOJIMKEHHBIMU 3HAUECHUSIMU
BEJIMYUH.

3HAKOMMTBCS C MICTOPUEH Pa3BUTHS MaTEMaTUKU

Hucna v BBIYUCIICHUS. CrermneHb C HeIbIM DopMyJIUPOBATH OIIPeAeIeHUE CTEIIEHU C LIEIbIM
CreneHsb ¢ 1ebIM MOKA3aTEeIIEM. MTOKA3aTEeIIEM.
IIoKa3areseM CraHnapTHas 3aUCh IIpeacraBiasiTh 3anUCh OOIBIINX U MAJIBIX YHACE
qyuca. B cTaHAApTHOM BUJie. CPAaBHMBATH YUCJIA U BEJIMYUHBI,
Pa3mepsl 00beKTOB 3alMCaHHbIE C UCIIOJb30BaHuEM creneHu 10.
OKPYZKaromero Mupa Hcnonb30BaTh 3aNUCh YKCEN B CTAHJAPTHOM BHJIE
(OT BIIEMEHTapPHBIX JUTSL BRIpQXKEHUS Pa3MepOB OOBEKTOB, JTUTEIILHOCTH
YaCTHII MPOLIECCOB B OKPYKAIOIIEM MUPE.
JTI0 KOCMUYECKUX DopMyIHPOBATh, 3aAIIUCHIBATH B CHMBOJIHYECKOH opme
OOBEKTOB), Y WJIIOCTPUPOBATH PUMEPAMH CBOMCTBA CTETIEHU
JUTUTEIIbHOCTD C LIEJIBIM I1I0KAa3aTeJIEM.
MPOLIECCOB IIpuMeHATHL CBOICTBA CTETICHU ISl TPeoOpa3oBaHuUs
B OKPYKaOIIEM MHUPE. BBIPAKECHUM, COJIEPKAIIMNX CTETIEHU C LEITBIM MIOKA3aTEeJIEM.
CroiicTBa CTENEHU BbINOJHATH AefCTBUS C YUCIIAMU, 3aITMCAHHBIMU
C LIEJIBIM MIOKAa3aTeIeM B CTaHJAapTHOM BuUJie (YMHOXEHHUE, ICJICHHUE, BO3BEICHUE
B CTEIICHb)
Anrebpanueckue KBagpartubii Pacno3HaBath KBaipaTHbIA TPEXWICH, YCTAHABIUBATD
BbIpakeHHs1. KBagpaTHbIi TPEXUJIEH. BO3MO>KHOCTB €I'0 Pa3i0KEeHUs Ha MHOXKUTEIH.
TpEXUJICH Pa3noxenne PackiaabiBaTh HA MHOKHMTEJM KBAAPATHBIN TPEXUICH
KBaJPaTHOTO C HEOTPHULIATEIbHBIM TUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOXUTENH

Anrebpanyveckue
BBIPKEHHS.
Anrebpandeckas ApoOb

15

Anrebpanueckas
npoOb. JlomycTuMbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX

B ajireOpanyueckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npo6u. CokparieHne
JpOOeH.

CnoxeHue,
BEIYHUTAHNE,
YMHOKEHUE U JICTICHNE
anreopanvecKux
JpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
COJIepIKaIuX
anredpandecKue
podu

3anmceiBaTh anredpanueckue BoipakeHus. Haxoaurp
00J1aCTh ONpEe/eNIEHHs pallMOHAIEHOTO BBIPAKEHUSI.
BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYHC/IATH
3Ha4YeHHe ApoOu, B TOM YHCIIE C TOMOUIBIO KAJIBKYJISITOPA.
®opMyJIMPOBATH OCHOBHOE CBOWCTBO alireOpandecKoin
IpoOU ¥ MPUMEHSATH €ro JJis IpeoOpa3oBaHus APOOEH.
BoinoHATH geiicTBUS ¢ aNredOpanyecKuMu ApoosiMu.
[IpumeHsTh peoOpa3oBaHUsl BRIPAKEHUHN JJI PELICHUS
3aj1a4. BeipaxkaTs nepemenHble 13 Gopmyn (pU3snUecKuXx,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYallUN)
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YpaBHEHHUsI U HEPABEHCTBA.
KBagparHble ypaBHEHHUS

15

KBagpatnoe
ypaBHeHue. Heronnoe
KBaJpaTHOE
ypaBHeHue. opmyia
KOpPHEW KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3naBath KBaJpaTHbIC YPABHEHUSI.

3anucbiBaTh (POPMYJIYy KOPHEN KBaIPaTHOTO YPABHEHUS,
peliaTh KBaJApaTHbIC¢ YPABHEHUS] — IOJIHBIE U HEMTOJIHBIE.
IIpoBoauTh npocreiimmne UCCJaeI0BAHUA KBAIPATHBIX
YpaBHEHUM.

Pemiats ypaBHeHMs1, CBOISAIINECS K KBAIPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BaHUM M 3aMEHOM MEPEMEHHOM.

Pemienue ypaBHeHwMid, Hao0uroaaTh 1 aHAJIM3UPOBATH CBSA3b MEXKYy KOPHSMHU U
CBOISIIINXCS ko3 duliieHTaMu KBaJpaTHOTO YpaBHECHMUS.
K KBaJPATHBIM. ®opmyaupoBath TeopeMy Buera, a Takxxe 0OpaTHYIO -
[Tpocretitme 1pobHO- TEOPEMY, IPUMEHATH OTU TEOPEMBI ISl PELLICHUS
palMOHAJIbHBIC 3a/1a4.
YpaBHEHUS. Pemath TekcTOBBIE 321a4M aNTreOpanuecKuM CIIOCOOOM:
Pemenne TekCTOBBIX NEPEXOJIUTh OT CIIOBECHON (POPMYIMPOBKH YCIOBUS 3aa41
3a/1a4 € MOMOUIBIO K aJIreOpanyecKoi MOJEIHN MyTEM COCTABIICHUS YPABHEHHS,;
KBaJIpaTHBIX pelaTh COCTABIICHHOE YPaBHEHUE; HHTEPIIPETUPOBATH
YpaBHEHUH pe3yibTar.
3HAKOMUTBCS C UCTOPUEH PA3BUTHS alreOpsl
YpaBHEHHUsI U HEPABEHCTBA. 13 JIuneitnoe ypaBHeHUE PacnozHaBaTh TUHENHBIE YPaBHEHHUS C IBYMS
Cucremsl ypaBHEHMI C AByMS IIEPEMEHHBIMHU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUN
B LIEJIBIX YUCIIAX.
Pewenue cucrem nByx
JIMHEUHBIX YPaBHEHUN

CtpouTsb rpadvKy TMHEHHBIX ypaBHEHUH, B TOM UHCIIE
HCIO0JIb3YS HM(PPOBHIE PeCypChl.

Pazimyars napajieapHbIe U IEPECEKAOIIMECS TIPSIMBIE
10 UX YPABHEHUSIM.

Pemiatb cucTeMBbl ABYX JIMHENHBIX YPABHEHNUH C ABYMS
IIEPEMEHHBIMU IOJICTAHOBKOU U CIIOKEHUEM.
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C ABYMsI
MIEpPEMEHHBIMU.
IIpumepsl pereHus
CHCTEM HEJTMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
['paduueckas
WHTEpIIpeTaLUs
YPaBHEHUSI C IByMSI
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUU C IByMSI
MIEPEMEHHBIMU.
Perienne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YpPaBHEHUI

Pemars npocrenmme CUCTEMBI, B KOTOPBIX OJHO

13 YPABHEHUH HE SABJISIETCS JTMHEUHBIM.

IIpuBoaAUTH rpapuYeCKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHMS C IBYMS IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C ABYMSI IEPEMEHHBIMHU.

Pemiath TekcTOBBIE 321aUM AITeOPaUYECKUM CIIOCOOOM

YpaBHEHHUSI U HEPABEHCTBA.
Hepagencrtsa

12

YHucnosble
HEpPABEHCTBA U UX
CBOMCTBA.
HepaseHcTBO € 01HOM
MIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
petieane. Cucremsl
JIMHEHHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAUHATHOU IPSAMOM, 10KA3bIBATH
anreOpanvecKu.

IIpyMeHATH CBOCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
PemiaThb nuHeEliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300pa)kaTh pelieHne HEPABEHCTBA Ha YUCIIOBOW MPSMOM.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, M300pakaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOUM NPSIMOU
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C OTHOM ITIEPEMEHHON
U UX PELLICHUE.

N3o0paxenue
pELIEHUS TUHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
IpsAMON
QyHKIUN. [lonsiTue pyHKuUU. Hcnoab3oBaTh PyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
OCHOBHBIE ITOHATHS OOnacTb ONPENENCHUs. | CHMBOJIMKY.
1 MHOXKECTBO BoruncasaTs 3HaveHusi GyHKIUH, 3aJaHHBIX (hOpMyJIaMu
3HaYeHUHN (QYHKIUU. (Ip1 HEOOXOIUMOCTH UCTIOIB30BaTh KATBKYJISITOP);
CriocoOsbI 3aanus COCTABJSATH TA0IMIbI 3HAYEHHI (PYHKIIH.
GbyHKIUH. CrponTh 110 TOUKAM rpaukm (yHKIHMA.
I'padux pyHxumm. OnuceiBaTh cBOMCTBA QYHKIIMU HA OCHOBE €€
CpoiicTBa pyHKIMY, rpaduuecKkoro npeCTaBICHUS.
UX 0TOOpaXkeHue Hcnoab3oBath PyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
Ha rpaduke CHUMBOJIUKY.
UccaenoBatb npumepsl rpadMKoB, OTpakKaIOUIUX peabHbIE
nporeccel U sneHud. IIpuBoauTh MpUMeEpPHI IPOLECCOB U
SIBJICHUHU C 3aJaHHBIMH CBOMCTBAMH.
Hcnosb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBbI
JUTSl TOCTPOEHUS TpauKOB PYHKIUNA U U3YUEHHS] X CBOMCTB
DyHKINH. UreHune 1 oCTpOCHUE Haxoauts ¢ nomMoubio rpagpuka GyHKIMY 3HAYESHUE OTHOM

YucnoBsie pyHKIMH

rpaduKoB QyHKIIHIA.
[Tpumepsl rpadukoB

13 paccMaTPUBAEMbIX BEJIMYMH I10 3HAYEHUIO IPYTOM.
B Hecn0XKHBIX cydasx BbIpaxkaTh (popmMyJioH 3aBHCUMOCTD
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byHKIMH,

MCKAY BCIIMINHAMMU.

OTPaXKAIOIINX OnucbIBaTH XapaKTep U3MEHEHUS OAHON BETNYNHBI
peanbHbIE IPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.
@yHKIMH, Pacno3naBath Bubl n3ydaembix GyHkimii. [loka3piBaTh
OMUCHIBAKOLINE CXeMaTHYeCKH ITOJIOKEHUE HA KOOPAUHATHOM IJIOCKOCTH
PSIMYIO U OOpPaTHYIO rpaduxoB dbyHkmmii Buga: y = X5,y =X,y =vVx, V¥ = |x|.
IIPOITIOPIHOHAIBbHBIE HUcnoab3oBaTh PyHKIUOHAJIBHO-TPAGUUECKHE
3aBUCUMOCTH, UX NpeACTABJIEHUS 1151 PEIICHHS U UCCIIEIOBAHUS YPABHEHUH U
rpaduku. CHUCTEM YpPaBHEHUU.
I'padux pynkumu IIpuMensaTL HU(PPOBBIE pecyPChI 115 TOCTPOCHUS
y =X, rpadukoB QyHKIIHI
OyHKIUU
y =x%y =x,
y=vxy=|x|
rpaduyeckoe penieHue
ypaBHEHUH U CUCTEM
YpaBHEHUH

[ToBTOpEeHue u 06001IEHUE IToBTOpEHNUE Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0ObI CPABHEHUS

OCHOBHBIX IOHATHH U
METO/I0B KypcoB 7 1 8
KJ1acCOB, 0000IeHHE
3HAHUMN

YKCeJl, BHIYUCIICHUH, TPE0Opa30BaHMM BHIPAKEHUH, PEIIICHUS
YpaBHEHUM.

OcyuiecTBaSTH CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBAN U
CaMOITPOBEPKY pe3yiibTaTa BHIYMCIECHUM, TPE0Opa30BaHU,
MMOCTPOCHUH.

Pemiats 3a1a4u U3 peajibHOM )KU3HU, IPUMEHATH

58




MAaTCMAaTUICCKUC SHAHUA AJI pCIICHUA 3a1a4 U3 APYTIuX
nmpcamMcETOB.

Pemiath TeKCTOBBIE 3aJlaim, CpaBHHUBATD, BblﬁlflpaTb
CIoco0ObI pCeUICHUA 3aJa491

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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9 KUIACC

JIeMCTBUTENBHBIC YHUCTIA

HppaliOHAILHBIC
Yypcia, KOHEYHbIE U
OCCKOHEYHBIE
JECATUYHBIE TPOOH.
MHO%X€eCTBO
JICHCTBUTEIBLHBIX
YHCEIT;
JICUCTBUTCILHBIC
Yypcia Kak
OECKOHEYHEIC
JECATUYIHBIC TPOOH.
BzanmMuo ogHO3HAYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JIENCTBUTEIHLHBIX
YHUCEI U MHOKECTBOM
TOYEK KOOPAUHATHOU
IPSIMOI.

CpaBHeHue
JICHCTBUTENBHBIX YHCE,
apudmeTHIecKue

HaunmenoBanue paznena  |[KommuecTBo OcHoBHOE OcHOBHBIC BUIBI ICATEITHPHOCTH O0yUYaAIOIITUXCSI
(TemnI) Kypca 4acoB coJiepyKaHue
Ywucna 1 BEIYACTICHUS. 9 PanmonanbHble yncna, Pa3BuBaTh npeacTaBJeHHs O YHCIaX: OT MHOXECTBA

HATYPaJIbHBIX YUCEI O MHOKECTBA JEUCTBUTEIIBHBIX YUCEIL.
O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
JEUCTBUTEILHOTO YKCIIa KaK OECKOHEUHOMN JAECATUIHON
JIpoOU, MPUMEHSATH JECATUYHbIC TPUOTMKEHUS
pPaLMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIL.

MN300paxkaTh 1€iCTBUTENIBHBIC YUCIIA TOUKAMU
KOOPJIUHATHOM MPSAMOM.

3anucsbIBaTh, CPABHUBATH U YIIOPSA0YNBATH
JIEUCTBUTEIbHBIC YUCIIA.

BbInoIHATH, cOYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTHyecKue 1eCTBUS C PAllMOHAIBHBIMU YU CIIAMU;
HAXOJAUThb 3HAUYCHUS CTEIICHEU C LEJIBIMU MOKA3aTEISIMU U
KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIOBBIX BBIPAKEHHUI.
I[HosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICUCTBUTEILHBIX YACEII B TPAKTUYECKON AEATEITbHOCTH
YEJI0BEKa.

AHAJIU3MPOBATH U [1€J1aTh BBIBO/IbI O TOUHOCTH
PUOKEHUS IEUCTBUTEIHHOTO YHCIIA IPU PEIICHUH
3a/1ay.

OKpyIJaaTh JSUCTBUTEIIBHBIE YUCIIA, BBINIOJIHATH
NPUKHIKY pe3yJIbTaTa BEIYUCICHUH, OLEHKY 3HAaYeHUN
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JICUCTBUS

C JEMCTBUTEILHBIMU
YUCIIAMH.
[TpubmmxenHoe
3HAYECHHE BEIUYHHBI,
TOYHOCTh
PUOJIIKEHUS.
OkpyrieHue yncel.
[Ipukunka u oneHka
pE3yIbTaTOB
BBIYHCJICHUN

YHCJIOBBIX BBIpa}KeHPIﬁ.
3HAKOMUTBLCSH € HCTOpI/Ieﬁ Pa3BUTHUA MAaTCMATUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS ¢ OTHOM
MIEPEMEHHOMN

14

JIunelriHOe ypaBHEHUE.
Pemenne ypaBHEeHMH,
CBOIAIINXCS

K JINHEWHBIM.
KBagparnoe
ypaBHeHHUE. Perienne
YpaBHEHUH,
CBOAAIINXCSA

K KBAaJIPaTHBIM.
bukBanpatHeie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUH TPEThEU

Y YETBEPTOM CTEIICHEN

OcBauBaTh, 3aIIOMHMHATH U IPUMEHATH IrpaguyecKue
MeTO/IbI [TPU PELIEHUU YPAaBHEHH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBath 1iesble ¥ IpOOHBIE YPABHEHHUS.

PemiaTe JiMHeHHbIE M KBAJAPATHbIC YPABHECHUS,
YpaBHEHUS, CBOJSALIMECS K HUM, TPOCTeHIINEe TPOOHO-
paluMOHAIBHBIEC YPABHEHHS.

IIpeasaraTs BO3MOXKHbBIE CTIOCOOBI PEIIEHHUS TEKCTOBBIX
3a/1a4, 00Cy:KIaTh UX M pelIaTh TEKCTOBBIE 3a/1a4n
pPa3HBIMHU CITIOCOOAMHU.

3HAKOMUTBHCS C HCTOPUEH Pa3BUTHSI MATEMATUKHU

61




pa3noKeHuEM
Ha MHO>KUTEJIH.
Pemenue npoOHo-
parroOHATLHBIX
YPaBHEHUM.

Pemmenne TeKCTOBBIX
3a7a4 anreOpandeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEeHUE ¢ ABYMs
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHENHBIX YPaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JINHEVHOE,
a Ipyroe — BTOpou
CTEIEHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBl YPaBHEHUU

C ABYMsI ICPEMCHHBIMU.

Penienne TeKCTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JIMHEWHBIX YPABHEHUH C IByMSI IEPEMEHHBIMU U
CUCTEMBI IByX YPABHEHUH, B KOTOPBIX OJJTHO YPAaBHEHHUE HE
ABJIETCS JINHEWHBIM.

Hcnoab3oBaTh GyHKIMOHAIBHO-TpapUUEeCKue
MPEICTABIICHHUS 1JIs1 PpellieHUs M UCCJIeI0OBAHMS YPABHEHU I
Y CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyeckuM CriocoOOM: NmepexoaAuTh OT CIOBECHOM
(hopMYJIMPOBKY YCIOBHUS 33]1a4H K aareOpandecKkoit Moieu
IIyTEM COCTABJICHHS] CUCTEMBI YPABHEHHUI; peliaTh
COCTABJICHHYIO CUCTEMY YPAaBHEHHI; HHTEPNPEeTUPOBATH
pe3yJIbTar.

3HAKOMUTBCS ¢ MCTOPHEH PAa3BUTHS MATEMAaTUKA
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3a/1a4 anredpanyeckum
CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasenctaa HEPABCHCTBA U UX HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbinosaHaTh IpeoOpa3oBaHusi HEPABEHCTB, HCNIOJIb30BATh
JIuneiinbie JUISL Ipe0Opa30BaHUs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPAaBEHCTBA PacnozHaBaTh TMHENHBIE U KBaPATHBIC HEPABEHCTBA.
C OZIHOM IIEPEMEHHONU Pemiath mMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucreMsl JINHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHOMN U UX M300paxaTth pelIeHNE HEPABEHCTBA U CHCTEMBI HEPaBEHCTB
peuieHue. Ha YUCJIOBOM NPSIMOH, 3aNUCBIBATH PEIICHUE C TTIOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemates KBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
pellIeHHuE. rpauyecKue NpeacTaBICHUs.
I'paduueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA IIPH PEILIEHUU
UHTEPIPETALNS Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
[IEPEMEHHBIMU
OyHKIMU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (DYHKIIHIA;

bynkuus, e€ rpadux u
cBoricTBa. [Tapaboa,
KOOPAMHATHI BEPIIIAHBI
napadoJibl, OCh

WLJIIOCTPUPOBATH CXEeMATHYECKH, 00BICHATH
PAacIoOKEHUE HAa KOOPANHATHOW TIOCKOCTH rpaduKoB
. 2
Gynkiumii Buga:y = kx,y = kx+ b,y =,y = X,
X

63




CUMMETPUHN NapadOJIbL.

I'paduku hyskmii:
y =kx
y = kx + b,
k.
y=,
X
y = X,
y =%,
y = Vx,
y = |x]

y =X,y =/x, y = | x| B 3aBHCHMOCTH OT 3HAYCHHiI

KO3 (UITUESHTOB; OITUCHIBATH X CBOWCTBA.
Pacno3naBaTh KBaIpaTHIHYIO (QYHKITHIO TI0 (hopMyIIe.
IIpuBoauTHL MPpUMeEPHI KBAIPATUIHBIX 3aBHCHMOCTEH
U3 peasTbHOM JKU3HU, (PU3UKH, TCOMETPHH.

BoIABaATHL 11 0000111aTH 0COOEHHOCTH rpaduKa
KBaJpaTUIHON QYyHKIIUH Y = ax’ + bx + c.

CTpouTh M N300pakaTh CXeMaTHYECKH IPaPUKu
KBaJIpaTHYHBIX (QYHKITNH, 3aJaHHBIX (POPMYJIaMHU BH]IA
y=axd, y=ax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3UPOBATH U MPUMEHATHh CBOHCTBA M3yYCHHBIX
(GYHKIUH 171 MX TIOCTPOCHUS, B TOM YHCIIC C TIOMOIIBIO

U(POBBIX PECYPCOB

YuciaoBrie
OCIEJ0OBATENbHOCTH

15

ITonsTue unciaoBoi
MIOCJICI0BATEILHOCTH.
3anaHue
MIOCJICIOBATEILHOCTH
PEKYPPEHTHOU
dopmynoi u

dbopMy110ii N-TO UsIeHa.

Apudmernueckas u
reOMETPUYECKAs
IPOrPECCUM.
®opmyJibl N-TO YjIeHa
apuMeTHYECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHSATH UHICKCHBIC 0003HAYCHHSI,
CTPOUTH peveBble BHICKA3bIBAHUS C HCIIOIH30BAaHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCJIEI0BATEIHHOCTH.

AHaJIU3UpoBaTH GOpMYITy N-TO YICHA
MOCIIEZI0BATEILHOCTH WIIA PEKYPPEHTHYIO (GOpMYITy

U BBIYMCJISITH YWICHBI TTOCIICIOBATEIILHOCTEH, 33 JaHHBIX
TUMU (HOpMyJIamu.

YcraHaBauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEZIOBATEIILHOCTH, €CITU BBIIHUCAHBI TIEPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apupMETHICCKYIO U TEOMETPUUYECKYIO
MIPOTPECCHUU MPHU PA3HBIX CIIOCO0AX 3aTaHUs.
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MPOTPECCUI, CyMMBI
NEPBBIX N YJIEHOB.
N300pakeHue uieHoB
apu(pMeTH4YEeCKON 1
F€OMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOPJAUHATHOU
IJIOCKOCTH.
JIuHenHbIN 1
SKCTIOHECHIIMAJIBHBIN
pOCT.

Ci1o>kHBIE TTPOLICHTHI

Pemarsb 3a7auu ¢ ucoap30BaHUEM (OpPMYT N-TO WieHa
apuMeTUIECKOl 1 TeOMETPUUECKOMN MPOTrPECCHid, CyMMBI
MIEPBBIX N YJIECHOB.

M300paxkaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMHU

Ha KOOPJIMHATHOW IJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJICHUI

U3 pEAIbHOW JKU3HHU, WIUTIOCTPUPYIOIINE N3MEHEHUE

B apu(PMETUUECKOI MPOTPeccru, B reOMETPUIECKOM
nporpeccu; n300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3agaum, CBS3aHHbBIE C YHCIOBBIMU
MOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33a4d U3 pPeaIbHOU
YKU3HU C UCIOJIb30BAaHUEM LIU(PPOBBIX TEXHOJIOTUN
(2JIEKTPOHHBIX TAOUIL, rpa)UuEeCKOTO KAIbKYJISTOPA U T.I1.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTBHCS C HCTOPUEH Pa3BUTHSI MATEMAaTUKHU

[ToBTOpEeHUE, 0000IIICHUE,
CUCTEMAaTH3aIMUs 3HAHUU

18

Yucaa u
BbIYHCJICHUS (3a11HCh,
CpaBHEHHUE, JTECUCTBHS
C JICCTBUTEIbHBIMU
YUCJIaMU, YUCIIOBAas
npsiMasi; IPOLICHTBHI,
OTHOILLIEHUS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
oIrepalyy HaJl MHOKECTBAMHU; MCIOJIb30BATh IPapUUecKoe
MPEICTABICHUE MHOXKECTB ISl ONMUCAHUS PEAbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

AKTYaJIU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
NAeHCTBHSA, CBA3AHHbIE ¢ YMCJIAMU: HATYPAIBHOE YUCJIO,
MIPOCTOE U COCTABHOE YHUCIIA, JETMMOCTb HaTyPaJIbHBIX
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OKpYTJICHHUE,
pUOJIIKEHUE,
OIICHKA; PEIICHHE
TEKCTOBBIX 337124

qucen, IPU3HAKU ICIUMOCTH, 11€J10€ YUCIIO, MOTYJIb YHCIIA,
OOBIKHOBEHHASI U IECSITUYHAS APOOH, CTaHIaPTHBIN BU/T
qyucia, apupMeTUIeCKUN KBaIpaTHBIN KOPEHb.
BbINoJHATH 1eiicTBUSA, CPABHUBATDH M YIOPSI0YMBATH

apudmMeTnIecKuM qHCIIa, TPEACTABISITh YACIA HAa KOOPAUHATHOM MPSMOH,
CocoOoM) OKPYTJISTh YMCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BhIYMCIECHUM.
Pemath TeKCTOBBIE 321241 ApUPMETHICCKUM CIIOCOOOM.
PemaTh npakTuyeckue 3agaum, CoJiepKallyue MporeHThI,
JIOJI, YaCTH, BRIPAKAFOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMs — PACCTOSHUE, IIleHa — KOJIMYECTBO — CTOUMOCTD,
00BEM paboOThl — BpeMs — IMPOU3BOJAUTEILHOCTh TPYy/Aa.
Pa3oupatp peasibHbIC )KU3HEHHBIE CUTYAIIUH,
(hopMyJIMpoOBaTh KX Ha S3bIKE MATEMATHKH,
HAXOAUTh PEIICHUE, IPUMEHSS MaTeMaTUYECKUI anmnapar,
HHTEPNPETHPOBATHL PE3YJIbTaT
AJiredpanueckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BbIPA:KEHUsI MoKasaresiemM, apupMeTHIeCKUil KBaIpaTHbIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOYJIECH, ajnredpanueckas 1po0b, TOKIECTBO.
anreOpandecKux BbInoHATH 0CHOBHBIE eHCTBHS. BHITIOTHATH PACUETHI
BBIPXKCHUI, o ¢opMyIiam, mpeoOpPa3oBHIBATH IIEIIbIE, TPOOHO-
JOITYCTUMBIC paIrMoHAIbHBIC BEIPAKEHUS U BHIPAKEHUS C KOPHIMH,
3HAYEHU) pealM30BBIBATh PA3JIOKEHUE MHOTOYJICHA HA MHOYKUTEIIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTH
KBaJIPaTOB U KBaJipaTa CyMMbI U Pa3HOCTH; HAXOAUTh
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JIOITYCTUMBIE 3HAYCHUS TICPEMEHHBIX 1T IPOOHO-
paIMOHATILHBIX BHIPAKEHUM, KOPHEH.

MopeaupoBaTh ¢ TOMOIIBIO0 GOPMYJIT PealibHbIE MTPOLIECCHI
U SIBJICHUSI

DOyHKUNH
(mocTpoeHue,
CBOMCTBA U3Y4YEHHBIX
ynxumi;
rpaduueckoe perieHue
YPAaBHEHUH U UX
CUCTEM)

OnepupoBaTh NOHATHAMU: QYHKIIUSA, TpaPUK PYHKIINH,
HYJU PYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEXKYTKH BO3pacTaHusi, yObIBaHUs, HAaHOOJIbIIIEE 1
HalMEHbLIee 3HAUECHUS (PYHKIINU.

AHAJIU3UPOBATH, CPABHUBATD, 00CYKIATh CBOKCTBA
(YyHKUHNA, CTPOUTH UX IpadUKH.

OmnepupoBaTh NOHATHSIMH: IIPSAMAsl IPOIOPLIMOHATIBHOCTD,
oOparHasi IpONOPLHOHAIBHOCTb, TUHEWHAs PyHKLNS,
KBaJipaTU4Has (QyHKUMs, Hapadosa, runepooda.
Hcnoab3oBars rpagukM I ONIPEAECIICHUS CBOUCTB,
IPOLIECCOB U 3aBUCUMOCTEM, AJI pEIIeHUs 3a7a4 U3 IPYruxX
y4eOHBIX IPEIMETOB U peajbHON )KU3HU; MOJIeJIMPOBATh

C IOMOIIBIO I'Ppa()UKOB peaibHbIE MPOLIECCHI U SBJICHUS.
Beipaxkats ¢popmyiaMu 3aBUCUMOCTH MEXIY BETUYNHAMU

OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

102
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

HOACHUMTEJIBHASA 3AITMCKA

['eoMeTpust Kak OIMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJbHOM MATEMATHUKH, UMEIOIINN
CBOCH IIeNIbI0 00ECNEeUnTh M3yYeHUE CBOMCTB U pa3MepoB (PUryp, WX OTHOIICHUN H
B3aMMHOE DAacCIOJIOKEHHE, OIUPAETCS Ha JIOTUYECKYH, JIOKA3aTEIbHYI0 JIMHHUIO.
[leHHOCTH, W3y4YEHHUSI TEOMETPUM HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
3aKJII0YAETCS B TOM, YTO OOYYarOUIMICS YYMUTCS TPOBOJUTH JIOKa3aTelIbHbIC
pacCy X IE€HUsl, CTPOUTHh JIOTUYECKHE YMO3AKIIOUEHHUs, JOKa3blBaThb HCTHHHBIC
YTBEPKACHUSA U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYXKIACHUS
«OT TPOTUBHOTO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpATHHIE
YTBEPKJICHHUS.

BTOpoii LEHHOCTBIO M3YYEHHsSI TEOMETPUM SIBISETCA HCIIONB30BAHUE €€ Kak
MHCTPYMEHTA TPU PEUICHUH KaK MaTEeMaTUYEeCKUX, TaK M MNPAKTUYECKUX 3a/ad,
BCTPEUAIOIINXCS B peaibHOM Xu3HU. OOyYaromuiicss JOJKEH HAYYUThCS ONPENSTUTh
r€OMETPUYECKYIO0 (DUrypy, ONMHCATh CIIOBAMU JAHHBIM 4YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJb 3€MEIBHOIO YYacTKa, pacCUYUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst uinu TpeOyeMble pa3Mepbl rapaxa Jjisi aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENbHAS JIMHHUS B U3y4eHUM reomeTrpuu. llpu pemreHun 3amad
MPAKTUYECKOTO XapakTepa OOYYAIOIIMICS YYUTCS CTPOUTh MATEMaTHUYECKHUE MOJIEIH
peanbHbIX )KU3HEHHBIX CUTyalllid, MPOBOAUTH BBIYUCIIECHUSA U OLCHUBATh aJICKBATHOCTh
IIOJIyYEHHOT'O pe3yJIbTaTa.

Kpaiine BaxkHO TOMUEPKUBATH CBS3M TEOMETPUH C JPYTUMH YYECOHBIMH
npeAMEeTaMi, MOTUBUPOBATH MCIOJB30BAaTh OMPEICICHUS T€OMETPUUYECKUX (Uryp u
MOHATUM, JEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHUM B (PU3HUKE M TEXHHUKE.
Ot cBsA3u HauOosiee SpKO BUAHBI B TeMax «BekTtopel», «TpuroHomerpuyeckue
cooTHoleHus», «Meton koopauHat» u « Teopema [ludaropar.

VYyeOnslii kypc «l'eomMeTpusi» BKJIIOYAET CJIEAYIOIIUE OCHOBHBIE pPAa3Aeiibl
conepxkanus: «I'eomerpuyeckre GUrypsl U UX CBOMCTBA», «3MepeHne reoMeTpuiecKux
BEJIMYUH», «Jl€KapTOBBl KOOPAMHATBI HA IUIOCKOCTH», «BekTopel», «JlBHKeHUs
iockocTny, «IIpeobpazoBanust moT00MS.

OOmiee 4uciIO 4YacoB, PEKOMEHJOBAHHBIX Ui H3Y4YeHHs Y4YeOHOro Kypca
«["eomerpusi», — 204 vaca: B 7 kiaacce — 68 uacoB (2 uaca B Hemeno), B 8 Kkimacce —

68 yacoB (2 Jaca B HeIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COJAEPKAHUE OBYYEHUA
7 KIIACC

Hauanpnble nonsTus reomerpun. Touka, nmpsmasi, OTPE30K, JIyd. YToJI. Buasl yrios.
BeptukanbHble U cMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOTOYIOJIbHUK.
[TapannenbHOCTh U NEPIIEHANKYJIAPHOCTD MIPSAMBIX.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBAa 0ceBOM cuMMeTpud. lIpumepsl
CUMMETPHUH B OKPYIKAIOIIEM MHpE.

OCHOBHBIE IOCTPOCHHUSI C IIOMOIIBIO HUPKYJIA U JTUHEHKH. TpeyronbHuK. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHHI TPEYTrOJIbHUKU. HepaBEeHCTBO TpeyroyibHUKA.

CBoiicTBa 1 MpU3HAKU PaBHOOEIPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBOMCTBA M NPU3HAKK MAPAIIIENBHBIX NpAMBIX. CymMMa YIJIOB TpPEyroOJbHUKA.
Breninue yrisl TpeyrojabHUKa.

IIpsMoyrosbHbIE ~ TpeyrodpHUK.  CBOMCTBO  MEIHWaHbl  NPSAMOYTOJIBHOTO
TPEYTrOJbHHKA, NPOBEAEHHON K TuUnoreHyse. [Ipu3Haku paBeHCTBa NPAMOYIOJIBHBIX
TPEyTOJIBHUKOB. [IpsAMOYTONIBHBINA TPEYTOIBHUK C yriaoMm B 30°.

HepaBencTBa B reomMeTpuu: HEPAaBEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 0OJIBLIEM YyIJIe U OONBIIEH CTOPOHE TPEYroJibHUKA. [lepnenuKysp
Y HaKJIOHHAsl.

I'eomeTpuueckoe mecTo To4YeK. brccekTprca yria U CepeIMHHBIN MEPIICHIUKYIISIP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBA. B3auMHOE pacmosiokeHue
OKpY’)KHOCTH M mnpsMou. KacatenpHad W cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas U onumcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamrenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
ClIy4au napajieaorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamneius, e€ CBoMCTBa U pu3Haku. [IpsMoyronpHas Tpanenus.

Meton yasoenusi Menuansl. Llentpanbnas cummerpus. Teopema @aneca u Teopema
O MPOIMOPIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUYM TPEyTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHUKa.

[Tonobue TpeyroabHHKOB, Kodpduuuent mnomodbus. IlpusHaku nomoOus
TPEYroJbHUKOB. [IpuMeHeHne moqooust mpy pereHny MPaKTUIECKUX 3a/1ad.

CpoiictBa 1iomaned reoMmerpudeckux ¢uryp. Dopmynasl Ui IUIONIAA
TPEYroJIbHUKA, TapajjienorpaMma, pomba u Tpamnenuu. OTHOIICHHWE TIUIONIAeH
MoA00HBIX (uUryp.

Beruucienne mnomanei TpEeyroJbHUKOB M MHOTOYIOJBHUKOB Ha KJIETYAaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu permenun
MPaKTUYECKUX 3a]a4.

CrHyC, KOCHHYC, TAaHI€HC OCTpPOro yIJla MpsIMOYIOJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXAECTBO. TpuUroHomeTpuyeckue (yHKIUU YIJIOB
B 30°,45° u 60°.

BnucanHble M LEHTpaidbHBIE YIJIbL, YTOJ MEXIY KacaTelbHOM M XOpIOHl. YTibl
MEXIy XOpIaMH U CEKYIIMMU. BrincaHHbIe U ONTMCaHHBIE YETHIPEXYTOJIbHUKHU. B3anMHoe
pacnojoxeHue IByX OKpykHocTeil. Kacanue okpykHoctei. OOuiue kacaTelbHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeopeMa CUHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nogodus. [Togodue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 mpoU3BEAECHUU OTPE3KOB XOp[, TEOPEMBI O MPOU3BEIACHHH OTPE3KOB
CEKYILUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOJyJib) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUH
HaJl BEKTOpaMH. Pa3nokeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater Bektopa. CkansipHo€  MNPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHUE
JUTSL HAXOKJICHUSI JIJTUH U YTJIOB.

JIlekapToBBl KOOpPAMHATHI HA IUIOCKOCTH. YPABHEHUS MNPSIMOA U OKPYKHOCTH
B KOOpJMHATax, MEpPEeceYeHUE OKPYKHOCTEW W NOpsIMbIX. MeTol KOOpJIMHAT U €ro
MIPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. JUTMHA OKPYKHOCTH. ' pajiycHas u paguaHHas Mepa
yIJia, BBIYMCIICHHUE ITTMH OyT OKpyKHOCTEH. [1nomanp kpyra, ceKTopa, CETMEHTA.

JIBWKeHUsT TUIOCKOCTM M BHYTPEHHUE cUMMETpuu Quryp (3JeMEeHTapHbIC
npeacrasienus). [lapamnensueiii nepenoc. [ToBopor.

HHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHUS MPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacrio3naBaTh M3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, ONpPENesTh MX B3aUMHOE
pacnoyio)KeHue, Uu300pakaTb TeOMETpUYecKue (QUrypbl, BBINOJHIATH YEPTEKHU
II0 yCJIOBHIO 3a1aud. V3mepsaTh JuHENHHbIE M YIJOBBIE BEJIWYMHBL. Pemars 3amaun
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOU
KU3HHU, pa3MEpOB NPUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB
I10 TIOPSIAKY BEJINYUHBI.
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CTpouTh 4epTEkKU K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELICHUH 33a4.

IIpoBOaUTE JOTHYECKHE PACCYKAECHUS C HCIIOJIb30BAaHUEM TI'€OMETPUYECKUX
TEOPEM.

Ilonp30BaThCd  NpHU3HAKaMU  PABEHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, NMPOBEAEHHON K TMIIOTEHY3€ NPSIMOYIOJBHOIO TpPEYrOJbHUKA,
B PEILICHUH I€OMETPUUYECKHX 3a]1a4.

OnpenensaTh NapaieNbHOCTh MPSIMBIX C IMOMOIIBIO YIJIOB, KOTOpblEe 0Opa3yeT
¢ HUMH cekymas. Onpeaenarb NapajUIeNbHOCTh MNPSIMBIX C MOMOLIBIO pPABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOMU.

Pemars 3aJa41 Ha KJI€TYaToOu 6YM3.F€.
HpOBOI[I/ITB BBIYHMCJICHHUA W HAXOAWUTHb YHMCIIOBBIC U 6YKBGHHBI€ SHA4YCHUS YTJIOB

B T€OMETPHUUECKHX 3aJa4ax C UCIIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB  YyIJIOB, OOpa3OBaHHBIX TIPU MEPECEYCHUU  JIBYX
[apaJUICIIbHBIX MPSIMBIX CEKyLIEH. PemaTe npakTnueckue 3aa4u Ha HaX0KJACHUE YIJI0B.

Brnagerp NOHATHEM T'€OMETPUYECKOIO MeECTa TOYEK. YMETb OIpPEAeaTh
OMCCEKTPUCY yIJia U CEPEIMHHBINA MEPIEHANKYISP K OTPE3KY KaK FeOMETPUUYECKUE MECTa
TOYEK.

@opMynupoOBaTh ONPEACIEHUS] OKPY>KHOCTH H Kpyra, XOpAbl WU JUaMerpa
OKPYKHOCTH, IIOJb30BaTbCi MX CBOMCTBAMU. YMETh IIPUMEHATH 3TH CBOWCTBA
IIpU PELICHUU 3a1a4.

Brnagers noHATHEM ONIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ nentp. Ilomp3oBarbest (pakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJIbHHUKA
MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHIUKYISPBI K CTOPOHAM
TPEYrOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagerp mnoHATHMEM KacaTeIbHOM K OKPYXKHOCTH, [OJIb30BaTbCsl TEOPEMOU
0 MEPIECHANKYISIPHOCTH KacaTEIbHOU U panyca, TPOBEIEHHOTO K TOYKE KaCaHUs.

[Tonmp30BaThCA NPOCTEUIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMH, NOHUMATh HX
MMPAKTUYECKUMN CMBICI.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOEHUS C MOMOUIBIO LHUPKYIS H
JIMHEVKH.

[IpenmeTHbIe peE3yabTaThl OCBOCHMSI MPOTPAMMBI y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrnio3zHaBaTh OCHOBHBIE BUbI UETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TTOJIb30BATHCS
MX CBOMCTBaMH MPH PEUICHUHA T€OMETPUYECKUX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOUKH NEPECEUEHUST MEAUAH TPEYTrOJbHUKA (LIEHTpa Macc)
B PEILICHUH 3a]1a4.

Brnagere nonaTueM cpenHew JUHUM TPEYrOJIbHUKA M Tpaleluuu, TPUMEHATh UX
CBOWCTBA NPU PELIEHNH reoMeTpruyecKkux 3aaad. [lons3oBatecs Teopemont daneca
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U TEOPEMOM O MPONOPUUMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUIsl PELICHUS
NPaKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKU TOJO0OMS TPEYrOJbHUKOB B PEIICHUU T€OMETPUYECKUX
3ajad.

[Tonb3oBaTbea  Teopemoit Iludaropa st  pelieHHs T€OMETPUYECKUX U
npakTudeckux 3amgady. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPAKTHMUYECKUX 3a/ayax,
CaMOCTOSATEIIbHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTMHBI.

Bragets NOHATUSIMU CUHYCA, KOCHHYCA U TAHT'€HCa OCTPOTO YIJIa MPSIMOYTOJIHHOTO
TpeyroyibHUKA. [10J1630BaThCS ATUMU NOHATUAMU TSI pELIEHUS IPAKTUYECKUX 3aa4.

Beruucnars (pa3nuuHbIMU - CIIOCOOAMU) TUIOIIAb TPEYroJdbHUKA W IUIOIIAAN
MHOTOYTOJIBHBIX (pUryp (MOJIB3YACh, TAe HEOOXOAUMO, KaIbKyIsTOpoMm). IIpuMeHsTH
MOJIyYeHHbIE YMEHUS B MPAKTHYECKHX 3a/1ayax.

Bragers NOHATUAMH BOMCAHHOTO M LEHTPAJIBHOIO YIJIA, UCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX YIJIax, yriaxX MEXJy XopAamMH (CEKYIIMMH) U YTIiie MEXIy KacaTelbHOU 1
XOpAOH MPU PEIICHUU T€OMETPUUECKUX 3aay.

BiageTte MOHATHEM OINHWCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PEIICHUH 3a/1a4.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA MMPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIH
JUISL  3a]ad  peaJbHOM KU3HM M MNPOBOAUTH COOTBETCTBYIOIIME BBIYHUCIICHUS
C TMpPUMEHEHHEM TMOAOOUS U TPUTOHOMETPUHM (TOJB3YSICh, TINI€ HEOOXOIUMO,
KAJIBKYJIITOPOM).

[IpenMeTHBIe peE3ynbTaThl OCBOCHHUS IIpOorpaMMbl y4eOHOro Kypca K KOHITY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YTIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3UYHbIC AJIEMEHTHI MPSMOYTOJILHOTO TPEYrOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJIBHUKOBY»). HaxomuTh (C TMOMOIIBIO  KalbKYJISATOpa) JUIMHBI W YTJIBI
TUTSI HeTaOJTMYHBIX 3HAUCHUH.

[Tonb3oBaTbes (QopmylaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  [IJII  HAXOXACHUS COOTHOIICHWH MEXIy TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcrnonp30BaTh TEOpPEMbl CHUHYCOB W KOCHHYCOB JUIsl HAXOXICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHSITh UX TIPHU PEIICHUU
Tr€OMETPUYECKUX 3a]1aY.

Brnagets moHATHAMEH MpeoOpa3oBaHUS IOJO0OHUSA, COOTBETCTBCHHBIX JJICMEHTOB
nogo0HBIX Guryp. [lonp3oBaThcs cBOMCTBAMU MOA00US TTPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTH YTJIbI y TOJ0OHBIX puryp. [IpuMeHaTh CBOMCTBA O100MS
B TMPaKTHUYECKHX 3a7adax. YMeTb TMPUBOAUTH TMPUMEPHl MOAOOHBIX  (PUTYD
B OKPY’KarOIIEM MHpE.

[Tonp3oBaThCS TEOpeMaMH O TPOU3BEIACHUU OTPE3KOB XOPH, O IPOM3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM!.

72



)

[Tonb30BaThCA BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUN U (PU3NUYECKUN CMBICH,
OPUMEHSATh HMX B PEUICHUU TEeOMETPUYECKMX U Qu3nyeckux 3anad. lIpumeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB JJIsl HAXOKICHUS JUTUH U YTJIOB.

[Tonb30BaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

BrageTs NOHATHSMU NMPABUJIBHOTO MHOTOYT'OJIBHUKA, IMHBI OKPYXHOCTH, JJIMHBI
YT OKPYKHOCTU U PaJUaHHOW MEpBI yIila, YMETh BBIYUCIATH IUIOMIAJb KPyra U €ro
yacteil. [[puMeHsTh MOJy4YEeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (W11 HEHTPBI) CAMMETPUU (PUTYP, TPUMEHSTH ABIKEHUS TIOCKOCTH
B IIPOCTEUIINX CITyYasX.

[IpuMeHATh MOTy4YeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJEIIN
ULl  3a]ad  peajbHOM KU3HH M MPOBOAWTH COOTBETCTBYIOIIME BBIYHUCICHUS
C TMpUMEHEHUWEM MoJ00UsI M TPUTOHOMETPUYECKUX (YHKIUN (MONB3YSCh, TJIe
HEO0O0XO0JIMMO, KATBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmvenoBanue pa3zgena  |[KonnuaecTBo OcHoBHOE OcHOBHBIE BUIbI ACSITEIILHOCTH 00YyJYarOIUXCsl
(Temnl) Kypca 4acoB COJIEpXKaHNE
[Ipocrenme 14 IIpocrenume DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIIPEICIICHHUS.
reoMeTpuuecKue PUrypsl u reOMETPUYECKUE Pacno3naBaTth H3ydyeHHbIE T€OMETPUUECKUE (DUTYDHI,
UX CBoMcTBa. M3mepenue OOBEKTHI. OIpeAeATh UX B3aNMHOE PACTIOJIOKEHUE, BBITIOJIHATH
F€OMETPUYECKUX BETUYMH MHOroyrojpHUK, YEepTEK MO YCIOBUIO 3aaUH.
JIOMaHasl. IIpoBoauTk pocTenme NOCTPOEHUS C IIOMOILBIO [IUPKYJIA
CMexHbIE U U JTUHEUKHU.
BEPTUKAJIBHBIE YTJIbL. N3mepATh TMHENHBIE U YTJIOBBIE BETUYUHBI TEOMETPUUYECKHUX
Pabota U TIPAKTHYECKUX OOBEKTOB.
C IIPOCTEULLINMHU OmnpenesasaTs «Ha ria3» pa3Mepbl peaIbHbIX 00BEKTOB,
YepTeKaMHU. NMPOBOAUTH I'PYOYIO OLICHKY UX Pa3MEPOB.
N3mepenne nmuHenHbix | PemiaTh 3a1a4u Ha BBIYKCIICHUE IJIMH OTPE3KOB U BEJIUYMH
Y YIJIOBBIX BEJINYMH, YTJIOB.
BBIYMCJICHHE OTPE3KOB | PemaTh 3aa4u Ha B3aMMHOE PACTIONIOKECHHUE
U yTJIOB reOMETPUYECKUX (DUTryp.
IIpoBoauTh KIaccupUKAIMIO YTIOB, BLIYUCIAATH
JIMHENHBIE U YTJIOBBIE BEJIMYUHBI, IPOBOAUTH
HE0OXOMMBbIE JJOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPUN
TpeyroapHuku 22 [TonsTHE O paBHBIX Pacno3HaBaTth napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX

TPEYroJbHUKAX U

yeprexkax (C yKka3aHUEM IMPU3HAKOB).
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MIEPBUYHBIC
MIPEICTaBICHHUS

O paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOHCTBO METUAHEI
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHoOeapeHHbIC U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
IIpr3Haku 1 cBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasencrBa

B T€OMETPUHU.
IIpsAMOYTOJIbHBIN
TPEYTOJIbHUK C YTJIOM
B 30°

BbiBoauTH CcrieCTBUA (PaBEHCTB COOTBETCTBYIOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyIHPOBATH OIPEIEICHUS: OCTPOYTOIBHOTO,
TYIOYTOJIbHOT0, IIPSIMOYTOJILHOTO, paBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
Me/IMaHbl TPEYTroJIbHUKA; CEPEINHHOIO epIeHANKYIIApa
OTpEe3Ka; MepUMETpa TPEYTroJIbHUKA.

@opMyJIMPOBATH CBOICTBA M NPU3HAKU PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeKH, pemiaTh 3aJa41 C IOMOIIIHI0
HAXO0XJIEHUSI PAaBHBIX TPEYTOJbHUKOB.

[IpuMeHsATH MPU3HAKN PABEHCTBA MPSMOYTOIBHBIX
TPEYTrOJIbHUKOB B 3aJa4ax.

Hcnoab30BaTh HUPPOBBIE peCYPCH I HCCICAOBAHUS
CBOWCTB M3y4aeMbIX (PUTYP.

3HAKOMUTBCS C UCTOPHUEH PA3BUTHS TEOMETPUU
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[TapannensHble OpsIMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
MPsIMBIE, UX CBOMCTBA.
Hakpect nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbL,
0o0pa3oBaHHbIC

MpU NIepeCeUEHUN
napajuieIbHbIX
MIPSIMBIX CEKYIIEH).
[Ipu3Hax
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUI
OT TOYEK OJHOM
MPSIMOU IO BTOPOU
MIPSIMOU.

Cymma yrios
TPEYroJIbHUKA.
Bremnue yrisl
TPEYroJIbHUKA

P®opMyJIHPOBATH NOHATHE [TAPAUIEIBHBIX MPSMBIX,
HAXOAUTh IPAKTUYECKHUE ITPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
napajuienbHbIX OpsMbIX cexyuieil. IIposoauts
A0KA3aTeJIbCTBA NaPAJIIEIBHOCTH JIBYX IPSMBIX C IOMOILBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPETHEUN MIPSAMOM.

BoeI4uCIsiTH CYMMY YIJI0B TPEYTOJIBHUKA H MHOTOYTOJIbHUKA.
Haxoautp uncioBble 1 OyKBEHHbIE 3HAUEHUS YTJIOB

B F€OMETPUYECKHUX 3a/1a9aX C UCIIOJIb30BAHUEM TEOPEM

O CYMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPUN

OKpy>KHOCTB U KPYT.
['eomeTpuueckue
MIOCTPOEHUS

14

OKpy>XHOCTb, XOpJ1a U
JIHaMETP UX CBOKCTBA.
Kacarenpnast

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIIMCAHHAs B YTOJI.

DopMyIMPOBATH ONPeEAEJIeHHUs: OKPYKHOCTH, XOP/IbI,
JHaMeTpa U KacaTelabHOM K OKpy)HOCTH. M3yuaTh nx
CBOICTBA, MPU3HAKH, CTPOUTH YEPTEXKHU.
HccnenoBathb, B TOM YHCIIE HCHOJIb3YH HU(pPOBBIE
pecypchl: OKPY>KHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIIMCAHHOW B YT'OJI; PABEHCTBO OTPE3KOB

76




[Tonsatue o 'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIUHHBIN
NIEPIEHIUKYIIP
KaK T€OMETPUYECKUE
MecTa TOYEK.
OKpyKHOCTB,
OIIMCAaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpy»KHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenine
3a/1a4u

Ha IIOCTPOEHUE

KaCaTeNbHbIX.
HUcnoas3oBars metoa [ MT 1y1d noka3arenbCcTBa TEOPEM

0 TepeceueHNH OMCCEKTPHUC YTIIOB TPEYTOJIbHUKA U
CEpEIMHHBIX MEPIECHAUKYIISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompso ['MT.

OBaageBaTh NOHATHSIMH BIIMCAHHOM U ONMCaHHON
OKPY’KHOCTEU TPEYTOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPYKHOCTEH.

Pemiatbh OCHOBHBIE 3a1a4M HA MOCTPOCHUE: YIJia, PABHOTO
JAHHOMY; CEPEIUHHOTIO MEPIICHINKYJIAPA JAHHOTO OTPE3Ka;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEeHIUKYIISIPHON TaHHOM MPSMOIi; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYrOJIbHUKOB

I10 PA3JINYHBIM JIEMEHTAM.

3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHS TEOMETPUN

[ToBTOpeHue, 06001IcHNE 4 [ToBTOpEHUE U Pemars 3aa4um Ha TIOBTOPEHUE, WILUTFOCTPUPYIOIIUE CBSA3U
3HAHUU 0000IIIeHNE OCHOBHBIX | MEXIY Pa3IMIHBIMU YacTIMHU Kypca
MOHATUU U METOZIOB
Kypca 7 knacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC

OTpe3Kax, MOoJ00HbBIC
TPEYTOJIBHUKA

O TIPOMOPIIMOHATBHBIX
OTpe3Kax.

CpenHssist TuHUS
TPEYrOJIbHUKA.

HanmvenoBanue paznena | Komugectso OcHoBHOE OcHOBHBIE BUBI IEATENBHOCTH O0YYaOLIUXCS
(TemnI) Kypca 4JacoB coJiepyKaHue

HeThIpEXYrOJIbBHUKA 12 [Tapannenorpamm, ero | M300pakaTs M HAXOAUTH HA YEpPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX 3JIEMEHTHI.
YacTHble cnyyan D®opMyJIHPOBATH OIPe/IeICHUA: TapAJLIEIorpaMma,
napajuieorpaMmMoB MPsIMOYTOJIbHUKA, poMOa, KBajparta, Tpaneiuu, paBHOOOKOH
(IpSIMOYTOJILHUK, Tpaneuuu, NpsiMOyTrOJIbHON TpaneuuH.
pomO, KBajpar), ux Jloka3pIBaTh M HCIOJIb30BAThH IIPH PELICHUH 32124
IIPU3HAKU U CBOWCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpaMmma,
Tpanenus. PsIMOYTOJIbHHUKA, poMOa, KBaJparta, Tpaneluu, paBHOOOKOM
PaBHOOOKas 1 Tpaneuuu, NpsIMOyTroJIbHON TpaneuuH.
MPSIMOYTOJIbHAS IIpumeHsaTH MeTOA YABOCHUS MEIMAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 11udpoBbIe pecypehl ISl HCCIIETOBAHUS
Meron yaBoeHus CBOMCTB M3y4aeMbIX QUTYP.
MEIUaHBbI. 3HAKOMUTBCS ¢ MICTOPHEN PAa3BUTHUS TEOMETPUU
IlentpanbHas
CUMMETpPUS

Teopema Daneca u Teopema 15 Teopema Daneca u IIpoBOAMTH MOCTPOECHUS C IOMOLIBIO LIUPKYJIS U IMHEUKH

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIoib30BaHue Teopemnl daseca U TEOpEMbI

O IIPOIMOPLUMOHAJIBHBIX OTPE3KAX, CTPOMTH YETBEPTHIN
IIPOIIOPLUOHAIBHBIN OTPE3OK.

IIpoBoauTh J0KA3aTENBCTBO TOI'O, YTO MEAUAHBI
TPEYTOJIBbHUKA IIEPECEKAIOTCS B OTHOU TOUKE, U HAXOAUThH
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Tpaneuws, e€ cpeasss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJILHUKE.
[TomoOHBbIE
TPEYTOJbHUKU. Tpu
MpU3HaKa noo0ous

CBSI3b C IICHTPOM Macc, HAX0AMTh OTHOIIICHHE, B KOTOPOM
ME/IMaHbl AETSATCS TOUYKOM UX IepeceyeHHUs.

Haxoauth nogo0HbIe TPEYTOIBHUKHA Ha TOTOBBIX YEPTEkKaX
C YKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOA00MUS.
Pemats 3a1a4u Ha 10100HBIE TPEYTOIBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO TIOCTPOCHUS YePTEKEH U HAXOXKICHHS
NOJOOHBIX TPEYTOJILHUKOB.

IIpoBoaANTH 10KA3aTEJIHLCTBA C UCTIOIB30BAaHUEM
MIPU3HAKOB MOJ00US.

TPEYTOJILHUKOB. Jloka3bIBaTh TPU MPU3HAKA TT0100MS TPEYTOJIBLHUKOB.
[Ipumenenue IIpyMeHATH OTy4YECHHBIE 3HAHUS P PELICHUH
noo0ous r€OMETPUYECKUX U MPAKTUYECKUX 3a/1ad.
MIPU PEIICHUU 3HAKOMMTLCS € UCTOPUEH Pa3BUTHUSI TEOMETPUU
MPAKTUYECKUX 3a/1a4
IInmomans. Haxoxnenue 14 CBolicTBa Iomanaeu OBJageBaTh NEPBUYHBIMU MPeACTABIEHUAMHU 00 001TICH
MJIOIIAJEH TPEYTOJIbHUKOB FEOMETPUUECKUX TEOPHUH ILIoMaau (Mephl), (POPMYJIUPOBATH CBOKMCTBA
¥ MHOTOYTOJIbHBIX (pUTYp. duryp. TJIOIIA/IA, BBISICHSATD UX HATJISIHBINA CMBICI.
[Tnomanu mogoOHbIX GUTYP DopMybl BoiBoauTh hopMyIIbI IUIOMIATHN TApAILIEIOrpaMMa,
JUTSL TUTOIIA TN TPEYTOJIbHUKA, Tpanenuu u3 GopMyJibl II0IAIN
TPEYTOJIbHUKA, MPSIMOYTOJIbHUKA (KBaJpaTa).
napajienorpamma, BoiBoauTh (hOpMYJIBI TJIOIIAIA BBITYKJIOTO
Tpaneuuu. YETHIPEXYTOJIBHUKA YepPe3 JUATOHAIIA U YTOJI MEK]Ty HUMH.
Boeruucienue HaxoauTs miomnaau Guryp, n300pax€HHBIX HAa KJIETYATON

IUIOMIAaAEH CIIOKHBIX

dburyp.

OyMmare, HCIOJIb30BaTh pa30ueHue GUTryphl HA YaCTH U
JOCTpanBaHUE.
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[Tnomanu ¢uryp

Ha KJIeT4aToi Oymare.
[Tnomaan mogoOHBIX
uryp.

3agaun

C IPAKTHYCCKAM
COJIEp’)KaHUEM.
Pemenue 3amau

C IIOMOIIBI0 METOIA
BCIIOMOTaTEJIbHOU
IIJIOIIAIN

Pa30upaTs npuMepbl UCTIOIH30BAHUS BCIOMOTATEIILHOM
TUTOIIA/IN JJIsL PEIICHUS TEOMETPUICCKUX 3a/1ad.
HaxoauTh momaay mogo0HsIx Guryp.

BbI4ucJATH JI0MAI1 Pa3TUnIHBIX MHOTOYTOIBHBIX (DUTYD.

Pematn 3alavdd Ha 11omaab € IIPaKTHYCCKUM
COICPIKAHUCM

Teopema [Tudaropa u
Hayasa TPUTOHOMETPUU

10

Teopema [udaropa, u
€€ IPUMECHEHUE.
Onpenenenue
TPUTOHOMETPHUICCKIX
GbyHKIUNA OCTPOTO
yTria IpsSMOYTOIBHOTO
TPEYTroJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIIICHUS

B IIPSIMOYTOJIGHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOEC
TOX]IECTBO

Joxka3biBaTh TeopeMy [ludaropa, ncnoab3zoBarth €€

B [TPAKTUYECKUX BBIYHMCIICHHUSIX.

®opMyJIHPOBATH OIPENEICHUS TPUTOHOMETPUIECKUX
(GyHKLHIA OCTPOro yria, NPOBePATh UX KOPPEKTHOCTb.
BbIBOIMTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKy CTOPOHAMM B
MIPSAMOYTOJIBHBIX TPEYTOJIbHUKAX € yriaMu B 45° n45°; 30°
u 60°.

HUcnoab3oBaTh GOpMyIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOLIEHUI MEXIy TPUTOHOMETPUUECKUMHU (DYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH MOTyYEHHBIE 3HAHUS U YMEHUS MIPU PEILICHUU
IIPaKTUYECKUX 3a]a4.

3HAKOMMTBCS ¢ MCTOPHEN PA3BUTHUS TEOMETPUHN
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VYTabl B OKPY’KHOCTH.
BrircanHbIe ¥ ONIMCaHHBIE
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpy’kHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnoucannsie n
LICHTPAJIbHBIC YIJIbI,
YTOJI MEXTY
KacaTeJIbHON 1
XOPAOM.

Yrael Mmexay
XOpJlaMu U
CEKYILIUMH.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIbHUKM,
UX MPU3HAKHU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIPU PEIICHUUN
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacmoJIOKEHUE JBYX
OKpY>KHOCTEH, 001111e
KacaTellbHbIC.
Kacanue
OKPY>KHOCTEHN

@opMy.THPOBATh OCHOBHBIE ONPEACICHMS], CBSI3aHHbIC

C YIUIaMH B Kpyre (BOMCaHHBIN yIroJl, HIEHTPAJIbHBII YroJl).
Haxoautp BriucaHHbIE yTIJIbl, OMUPAOLIUECS HA OJIHY YTY,
BBIYHUCJISATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

HccnenoBathb, B TOM YUCIIE C TOMOMIBIO IIU(PPOBBIX
PECYPCOB, BIIMCAHHBIE U ONTUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnoab3oBaTh 3TH CBOMCTBA U NPU3HAKU MPU PELICHUU
3aja4
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[ToBTOpenue, 00o0IIeHNE
3HAHUU

[loBTOpEHME
OCHOBHBIX MTOHSTUH U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIeHHE
3HAaHUU

PemaTh 3a1a4n Ha MOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBA3U
MEX/y pa3IMYHbIMU YacTsAMHU Kypca

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68
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9 KUIACC

Merpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUU
T0JI00MS.
CoOTBETCTBEHHEBIC
9JIEMEHTHI MOJOOHBIX
duryp.

Teopema

O TIPOM3BEICHUHT
OTPE3KOB XOp,
TeopemMa

HaumenoBanue pasnena | Konnuectso OcHoBHOE OCHOBHBIE BU/IbI JESATETLHOCTH 00YyJaOINXCs
(TemnI) Kypca 4acoB coJiepyKaHue
Tpuronometpus. Teopembl 16 OmnpeneneHue ®opMyJIHPOBATH ONpe/ieSIeHUsI TPUTOHOMETPHUECKUX
KOCHUHYCOB ¥ CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIHMHA TYIBIX U IPSIMBIX YTJIOB.
Penrenne TpeyroibHUKOB ¢yukuuii yriaos ot 0° | BbIBOANTB TEOpEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmyisl (c pamnycoM ONMCAaHHOW OKPYKHOCTH).
TpUBEIEHUS. BoiBoauTh GopMyJibl 111 BHIYMCIEHHSA MJI0IIAAe
Teopema KOCHHYCOB, C MCI0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmyna
TeopeMa CHHYCOB. TUTOIIA/IM TPEYTOJIFHUKA Yepe3 JBE CTOPOHBI U YTOJ MEXTY
Permenme HUMH, (popMyJa MIOMAAN YeTHIPEXYTOIbHUKA Yepe3 ero
TPEYrOIbHHKOB. JUArOHAJIA ¥ YTOJI MKy HUMH).
I[TpakTHyeckoe Pemars TpeyronbHUKH.
IPUMCHEHHE PemaTth npaktuyeckue 3aa4u, CBOIAIIUECS
I0Ka3aHHBIX TEOPEM K HAaXOXXJICHUIO Pa3IMYHbIX JIEMEHTOB TPEYTOJLHUKA
[TpeobpazoBanue mogo0usl. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA30BAHUS MTOAO0OUSI.

HccnenoBarb OTHOIICHUE JIMHEWHBIX 2JIEMEHTOB (QUTYD
pyu NpeoOpa3oBaHUM MOJ00HUS.

Haxoauts npumepsl o 1001s1 B OKpYKaroen
JIEUCTBUTEIILHOCTH.

BbIBOAMTH METPUYECKHE COOTHOILICHHS MEK]1y OTpE3KaMu
XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJb30BAHUEM
BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJILHUKOB.

Pemath reoMeTpruueckue 3aa4u U 3a1a44 U3 peaIbHOU
KU3HU C UCIIOJIb30BAaHUEM MTOJOOHBIX TPEYTOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHNX,
TEOpEMaA O KBaIpaTe
KacaTeJIbHOMU.
[Iprumenenune

B PEUICHUHU
FEOMETPUYECKUX
3a1a4

Bekropsl

12

Onpenenenne
BEKTOPOB, CII0KEHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHO>KEHHE BEKTOpa
HA YHCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxxenue Bektopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
KoopanHatsr
BEKTOpA.

CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB, €TI0

Hcnosb30BaTh BEKTOPHI KaK HAIIPaBICHHBIE OTPE3KH,
HCCIIeA0BATH TEOMETPUYECKUM (MIepeMeNIeHUE) U
dbuznyeckuii (cuia) CMbICIbI BEKTOPOB.

3HaTh onpeneseHUss CyMMBI U pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCIIO, HCCJIE0BATh
reOMETPUUYECKUN U (PU3HUECKHUI CMBICIIBI ATUX OllEpalui.
Pemiatb reomeTpuyeckue 3a1a4u C UCIOIb30BAHUEM
BEKTOPOB.

PackiiagpiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKaISIPHOE IPOU3BEACHUE BEKTOPOB,
BBIBOJAUTB €I0 OCHOBHBIE CBOICTBA.

BerucjasaTb cymMMy, pa3HOCTb U CKAJIIPHOE IIPOU3BEACHUE
BEKTOPOB B KOOpPAMHATAX.

IIpuMeHSITH CKaIsIpPHOE MPOU3BEACHUE JIJISI HAXO0KICHUS
JUIVH U YTJIOB
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IIPUMEHEHNE

JUISL HAXOXKICHUS
JUIVH U yTJIOB.
Pemenne 3amau

C ITOMOILBIO BEKTOPOB.
[Iprmenenne BEKTOpOB
JUIS peLIeHus 3a1a4
buzuku

I[GKapTOBBI KOOPAUHATBI
Ha IINIOCKOCTH

JlexapTOBBI
KOOPAUHATHI TOUYEK
HA MJIOCKOCTH.
YpaBHEHUE NPSIMOA.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatsl Touek
MIEPECECUCHUS
OKPYHOCTH U
IPSIMOIA.

Meton kooparHAT
IPU PEIICHUN
FEOMETPUYECKUX
3a7a4, IPaKTUYECKUX
3a/1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHE NPSIMOM U OKPYKHOCTHU. Bblaeasitb
IIOJIHBIM KBaJpaT JJI1 HaXO0KJICHUs LIEHTpa U paauyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTh 3agaum Ha HAXO0XKICHHE TOYEK NIEPECEUCHHUS
IPSMBIX U OKPYKHOCTEHN C OMOIIBIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOTO KO3 HIHeHTa IPSIMOT
MIPU pELIEHUY 3a]1a4, JIJIsl OTPEETICHUS PACIIOI0KEHUS
MIPSIMOU.

IIpuMeHATH KOOPAUHATHI PU PELLICHUH T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JIJIsl TOCTPOSHUSI MaTEMaTUYECKUX
MoOJIeNIel peasIbHbBIX 3a7a4 («METOJT KOOPIUHATY ).
Iosb30BaThLCs1 AJ151 NOCTPOEHUS U UCCIIEIOBAaHUI
1IU(POBBIMHU pECypCamH.

3HAKOMMTBCS ¢ MCTOPHEN PA3BUTHUS TEOMETPUN
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[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
JImuHa OKpY>KHOCTH U
IJION[AJb Kpyra.
Breruucnienue momaaen

[IpaBubHBIE
MHOT'OYTOJIbHUKH.
Yucmao n. Jlnuna
OKPY>KHOCTH, AyTH
OKPY>KHOCTH.
Pannannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CECTMEHTA

D®opMyIHPOBATH OIPEACIICHUE TPABUIILHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh X 3JIEMEHTHI.
ITosb30BaTBHCSI TOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IOMOUIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPelessiTh
YUCJIO T, JJIMHY IYTH U paJUaHHYI0 MEPY yria.
IIpoBoauTh NEepexoa OT paAuaHHON MEPHI yTIJIa

K IpajlyCHOI 1 HA00OPOT.

OnpenensiTh IIOMAAL Kpyra.

BeiBoauTh popmy.inl (B rpagycHOM U paAHaHHON MEpE)
JUISL JUTUH YT, TUIOIIAIEH CEKTOPOB U CETMEHTOB.
BbruucasTe miomaay Guryp, BKIIOYAOIIKUX SJIEMEHTb
OKPYXHOCTH (KpyTa).

Haxoaurs miomaam B 3aJ1a4ax peajbHON JKU3HU

JIBUKEHUS TITOCKOCTH

IloasaTue o ABMKEHUN
IJIOCKOCTH.
[TapannensHbIN
MIEPEHOC, TTOBOPOT
[Ipumenenne

MIPY PELICHUY 3a]1a4

Pa30uparthb npuMepsl, WUTFOCTPUPYIOLIUE TOHATHUS
JIBVOKCHUSL.

D®opMyJIMPOBATh ONPEICICHUS NapAIIENBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpHUU. BHIBOAUTH NX CBOMCTBA,
HAXOJAUTh HEMOJABU)XHBIE TOUKH.

HaxoanTh EHTPHI 1 OCU CUMMETPUH MTPOCTEUIINX DUTYD.
IIpuMeHATH MapanienbHbIi NEPEHOC U CUMMETPHUIO IIPH
pEIICHUH TeOMETPUUECKHX 3a/1au (pa3oupaTs MpuUMEpHI).
Hcnmoab30BaTh LI MIOCTPOEHUS U UCCIIETOBAHUI

U (POBBIE PECypChl

[ToBTOpEeHME, 0000IIICHNE,
CUCTEMATH3aliA 3HAHUM

[ToBTOpEHUE
OCHOBHBEIX TTOHATHUH U

OnepupoBaTth NOHATUSIMU: (PUTYypa, TOUKA, TIpsIMasi, yroJ,
MHOT'OYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJIaCCOB, 000011IeH1E
Y CUCTEMAaTU3aLHs
3HAHUM.
[Ipocrenmme
FEOMETPUUYECKUE
buryps u ux
cBorictBa. I3mepenue
F€OMETPUUYECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannensHbie 1
NIEPIICHIUKYIISIPHBIE
MpsIMBIE.
OKpy>XHOCTb U KPYT.
I'eomeTpuyeckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Brniucanueie u
ONMCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeTbIpEXYTOIbHUKH.
Bniucannsie

TPEYTOJIBLHUKH, TPSIMOYTOJIBHBINA TPEYTOIBHUK, MENAHA,
OHMCCceKTpHca U BRICOTA TPEYTOJIbHUKA, MTapajijIeiorpaMM,
poMO, IPSAMOYTOJIBHUK, KBaIpaT, TpaIelusl; OKPY>KHOCTbD,
KacaTellbHasl; paBEHCTBO U Mo00ue Guryp,
TPEYTroJIbHUKOB; MapalIeIbHOCTh U IEPIICHANKYISIPHOCTh
MPSIMBIX, YTOJ MEKTY TPSIMBIMUA, CAMMETPHUS OTHOCUTEIIHHO
TOYKU U NMPAMOM; JJIMHA, PACCTOSHUE, BEIUYMHA yTJIa,
IJIOIIA/Ib, IEPUMETP.

Ucnoab3oBaTh popMyJibl: iepruMeTpa U MIOMIAIN
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH M TJIOIIAIU KPYTa,
00bEMa PsIMOYTOJILHOTO Mapajuiesienunesa.
OnepupoBaTth NOHATUAMM: TIPSIMOYTOJIbHASI CUCTEMA
KOOpJIUHAT, BEKTOP; UCIOJb30BATh 3TH MOHITUS JIJIA
MIpECTaBJICHUSI JAHHBIX U PEIICHUS 3a/1a4, B TOM YUCTIe

U3 IPYTUX YYCOHBIX MPEIMETOB.

Pemartnb 3agaum Ha MOBTOPEHNE OCHOBHBIX TTOHSTHUH,
WJUTIOCTPALIAIO CBSI3EH MEXKTy pa3IMYHBIMU YaCTAMHU Kypca.
Bbi0upaTh MeToa 17151 pellieHus 3aauHu.

PemaThb 3aga4um 13 NOBCEHEBHOM KU3HU
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Y ONMCaHHbIC
YETBIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenue o0mux
TPEYTOJIBbHUKOB.
[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
IIJIOCKOCTH.
JIBmxenus. [lomobue.
Cummerpus.
IImomane.
Brrancnenune
rtomanei. I momanu
MoTI00HBIX GUTYP.
JlekapTOoBBI
KOOpJIMHATHI HA
IIJIOCKOCTH.

Bexkropsl

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68
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PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpemeHHOM HHPPOBOM MHpE BEPOSTHOCTb U CTATUCTUKA MPHOOPETAIOT BCE
OO0JIBIIIYIO0 3HAYMMOCTh, KaK C TOUKHU 3PCHHSI MPAKTUYECKUX MPUIIOKESHUN, TaK U UX POJIH
B 00pa3oBaHUU, HEOOXOJIMMOM KaXXJIoMy ueloBeKy. Bo3pacrtaer uymcio mnpodeccui,
NP OBJIAJICHUM KOTOpPBIMU Tpelyercsi xopomas ©0a3oBas NOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKasi IOJIFOTOBKA Ba)kKHA ISl TPOJIOJKEHUSI 00pa30BaHUs U
JUTSL yCTIEUTHOM Mpo¢heCCUOHANIBHON Kapbephl.

Kaxxip1i1 4esnioBek MOCTOSIHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y HETO
OaHHBIX. A i1 OOOCHOBAaHHOTO NPUHATHS PEUICHMS] B YCIOBUSAX HEIOCTaTKa WIIU
n30bITKa MHGOpPMALMM HEOOXOJUMO B TOM YHCIE XOpOHio CcHOopMHPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILUICHHE.

HIMeHHO 1MO3TOMY OCTpO BCTasla HEOOXOIUMOCTh C(HOPMHUPOBATH Y OOyUaIOLIUXCS
(YHKUIHMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOLIYI0 B c€0sl B KadyeCTBE HEOTHEMIIEMOU
COCTABJISIIOLIECH yMEHHE BOCIPUHUMATh M KPUTUYECKU aHAIU3UPOBATh MH(POPMAIUIO,
MIPE/ICTABICHHYIO B PA3JIMYHbIX (OpMax, TOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
peanbHBIX MNPOLECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIE
pacu€Thl.

3HAKOMCTBO B Y4YE€OHOM Kypce€ C OCHOBHBIMHM NpHHIMIAMU cOopa, aHauu3a M
NpPEJCTaBICHUS JaHHBIX W3 pa3IMuHbIX cdep >XKU3HM OOILEecCTBAa M TOCyIapcTBa
npuoOm@aer oOydarommxcss K  OOLIECTBEHHBIM HWHTepecaMm. V3ydeHwe OCHOB
KOMOMHATOPUKU pPa3BUBACT HAaBbIKM OpraHu3aluu mepedopa M MNOoAcCYETa YMcia
BAPUAHTOB, B TOM YHCJE B INPUKIAIHBIX 3aJadax. 3JHAKOMCTBO C OCHOBAaMH TEOpUU
rpadoB co3gaét mareMaTtuyeckuid (GyHAAMEHT Uil (OpPMUPOBAHHUS KOMIIETEHIIMA
B oOmactu wHGOpMATUKU U TU(PPOBBIX TexHoyorwi. [lpu M3ydyeHWH CTATUCTUKU U
BEPOATHOCTH OOOTaIAlOTCSl MPEACTABICHUSI OO0YYaIOUIMXCSd O COBPEMEHHOM KapTHHE
MHpa U METOJIax €ro UCCieloBaHUs, (POPMHUPYETCS MOHUMAHHUE POJU CTAaTUCTUKHU Kak
HMCTOYHUKA COIMAJBbHO 3HAYMMOM HWHGOpPMAlUMU U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBercTBUM C AaHHBIMH LEISIMU B CTPYKTYpE MpOrpaMMbl yueOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOI'O O0ILIEro 00pa30BaHUs BbIAEIEHBI CICAYIOIINE
coJiepKaTelIbHO-MeToIMUecKre JIMHUK: «lIpeacTaBieHre MaHHBIX M ONUCATEIbHas
CTaTUCTHKa», «BeposTHOCTBY, «neMeHThl KOMOWHATOPUKW», «BBeneHne B TEOPHIO
rpadoBy.

Conepxxanne nuHuM «lIpeacraBieHre OaHHBIX M OINUCATEIbHAs CTATUCTHKA»
CIIY’)KUT OCHOBOW 111 (hOPMUPOBAHUS HABBIKOB PabOTHl ¢ MHGOPMAIIUCH: OT YTCHUS U
MHTEpIpeTalud WHPOpMAIMU, MpPEACTaBICHHOW B Ta0nMIax, Ha JAMarpaMMax H
rpadukax, 10 cOopa, NpeACTaBICHUS U aHAIM3a JaHHBIX C UCIOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHus. Pabortas ¢ maHHBIMH,
oOydJaroriecsi yd4aTcsi CUMTHIBAaTb W HMHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIILIATH Hajl (haKTOpamu,
BBI3BIBAIOIIMMU WM3MEHUHUBOCTh, W OIICHUBATh HX BIMUSHUE HA paccMaTpUBaeMble
BEJIMYMHBI U MTPOIIECCHI.

NHTynTHBHOE TpENCTAaBICHUE O CIYyYalHOW W3MEHYMBOCTH, MCCIEAOBAaHUE
3aKOHOMEPHOCTEN M TEHJCHLHMM CTAaHOBUTCA MOTHBUPYIOIIEH OCHOBOM IS M3Yy4ECHUS
TEOPUU BEPOATHOCTEN. bobIIoe 3HaUCHHE UMEIOT TPAKTUUECKUE 3aJaHNsA, B YACTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJAMTCS KaK Mepa MPaBIONoA00Us CITy4ailHOTO COOBITHSI.
[Ipu u3yueHun y4yebHOro Kypca oOyqaroniuecs: 3HaKOMATCS C MPOCTEUIIMMUA METOJIaMU
BBIYUCIICHUSI BEPOSITHOCTEH B CIIyYalHBIX OHKCHEPUMEHTAaX C PAaBHOBO3MOXHBIMU
AJEMEHTAPHBIMUA HCXOJIAMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIAIONIMMU CTaBUTh U
pemath OoJiee CIOXKHBIC 3a/1a4u. B yueOHbIN Kypc BXOAST HadallbHbIE MPECTABICHUS
O CIIy4allHbIX BEJIUYMHAX U UX YUCIOBBIX XapaKTEePUCTHKAX.

B pamkax ydeOHOrO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIUXCS
C MHOXXECTBAaMHM U OCHOBHBIMHM OIE€pallMIMH HaJl MHOXECTBAMH, pPacCMaTPUBAIOTCS
MpUMEpbl TPUMEHEHMS IS pEelIeHUs] 3a7ad, a TaKXKe HCIOJb30BaHUS B JPYrux
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercsi yueOHbIN Kypc «BeposiTHOCTh U CTAaTUCTUKAY», B KOTOPBIN
BXOAT pazaensl: «lIpeacTaBieHne JaHHBIX U OMUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «DNIeMEHThl KOMOMHATOPUKIY, «BBeieHNEe B TEOpHIO TpadoBy.

OOmiee 4McIO 4YacoB, PEKOMEHJOBAaHHBIX [UJIi HM3Y4eHHUs y4eOHOro Kypca
«BepositHOoCcTh M craTtucTHKay, — 102 vaca: B 7 kiacce — 34 gaca (1 yac B Hemeno),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 knacce — 34 yaca (1 yac B Hezeno).

COJAEPKAHUE OBYYEHUA
7 KIIACC

[IpeacraBneHre JaHHBIX B BUAE TaOJML, auarpamm, rpaukoB. 3aroJHEHHE
Ta0NUL], YTEHHE U MOCTPOEHUE Iuarpamm (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpaukoB peangpbHbIX IpoueccoB. M3Bneuenne nHGopmManuu U3 Auarpamm u
Ta0JIUILI, UCTIOIb30BAaHNUE U UHTEPIPETALUS JAHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpeaHee apu(dMeTHYecKoe, MeAHaHa, pa3Max,
HanOoJIblIIee U HAUMEHBIIIEE 3HAUCHHsI HA0opa YMCIIOBBIX TaHHbIX. [IpuMeps! cirydaitHoi
M3MEHUYMBOCTH.

CrydaliHBI{ SKCTIEPUMEHT (OIBIT) U CIIy4aifHOE coObITHE. BEeposSATHOCTH 1 YacToTa.
Posib MasIOBEpOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 urpanapHasi KOCTb B TEOPUU BEPOSATHOCTEN.

I'pad, Bepuinna, pe6po. Crenenp BepiiuHbl. Yncno pédbep U cymmapHas CTENeHb
BepiuH. IIpeacrasnenue o cBszHoctu rpada. [emu u nukisl. [Iytu B rpadax. O6xon
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rpada (sinepoB nyth). [IpencraBnenue o0 opueHTHpoBaHHOM Tpade. Pemenue 3amau
C IOMOIIBIO TPpadoB.

8 KJIACC

[IpeacraBienue JaHHBIX B BUE TaOJIUI, TUarpaMm, rpaukoB.

MHOX€eCTBO, AIEMEHT MHOKECTBA, NOJAMHOKECTBO. Onepauu Hal MHOXKECTBAMU:
oObeuHEHNE, TepecedyeHne, AonoiaHeHue. CBoiicTBa omnepanuil HaJ MHOMXECTBAMH:
NIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIIPEACIUTEIBHOE, BKIIIOUeHUS. Vcronp30Banue
rpauyueckoro MpEeCTaBICHUS MHOXKECTB JJI ONUCAHUS PEATbHBIX MPOIECCOB U
SBJICHUU, IIPU PEILICHUH 33/]1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucmepcrnss W CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHbIe COOBITUS CilydaiiHOTo onbita. Ciydaiinble coObITHs. BeposTHocTH
coObITHI. OMNBITBI ¢ PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHAMU. CiydailHblid
BbIOOp. CBSA3b MEXIy MaJOBEPOSITHBIMU U NMPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU
B IIPUPO/IE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa J1€PEBHEB: €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BHCSYEH
BEPILIMHBI, CBSI3b MEXKAY YHCIOM BEpIIMH U uucioM pedep. IlpaBuno ymHOKeHUS.
Pemienue 3amau ¢ momoibio rpados.

[IpotuBomnosnoxHeie coObiTHs. narpamma Oiinepa. O0ObeIUHEHHE U NTEPECEUCHHE
coObiTuii. HecoBmecTHbie cOObITHS. DOpMylia CIOKEHHSI BEPOSTHOCTEH. Y cClOBHAs
BepoATHOCTb. [IpaBuno ymHoxenus. HezaBucumblie coObiTusa. IIpencraBienue
DKCIIEPUMEHTAa B BHUJE JepeBa. PelreHne 3agad Ha HAXO0XIEHUE BEPOSATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BUJAE TaOJUll, auarpaMMm, rpadukoB, UHTEPIPETALUS
JTaHHBIX. UTeHHe U TOCTpOeHUE TabIuIl, AMarpamm, rpauKoB MO peabHBIM JaHHBIM.

[lepectanoBku u (daxropuan. CouyeTaHuss W YHCIO COYETaHHWM. TpeyroabHUK
[Tackans. Pemienue 3aau ¢ UCMoOIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuyeckas BeposATHOCTh. CiydaliHbIH BBIOOPp TOYKM U3 (QUTYpBI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex u Heynada. Cepusi UcnbITaHMi 10 mepBoro ycnexa. Cepus
ucneiTanuii bepuymim. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryiu.

CnyvailHas BelMYMHA W paclpelesieHue BeposTHOCTe. MaremaTuyeckoe
OXuJaHue u aucriepcus. lIpuMepbl MaTeMaTHUYECKOTO OXKUJIAHUSA KAK TEOPETHUYECKOTO
CpPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTHUUYECKOE OXUIAHUE U JUCTIIEPCUS CIyYauHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIIBITAHUN bepHyImm».

[TonsiTre o 3akoHe OobIHX uncen. M3MepeHne BeposSTHOCTEH C TOMOIIIBIO YacTOT.
Ponb 1 3HaueHne 3aKkoHa OOJIBIIIMX YUCEN B MPUPOJIE U OOIIECTRE.
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IHPEIMETHBIE PE3YJIBTATDI

[IpenMeTHBIE peE3ylbTaTBl OCBOCHHS TNPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yutarh uHpOpMalMIO, TPEACTABICHHYIO B Ta0nMIlax, Ha JIuarpaMmmax,
IPEACTaBISATh JaHHBIC B BUJIE TAOJIHI], CTPOUTH TUarpaMMBbl (CTOJIOMKOBBIE (CTOJIOUATHIC)
Y KPYTOBBIE) 10 MAacCUBaM 3HAYEHUM.

OnuckIBaTh U UHTEPIIPETUPOBATH PEAIbHbIE YUCIIOBBIC JAHHBIC, MPEICTABICHHBIC
B TaONMMIaX, HA UarpaMMax, rpadukax.

Hcnonp30BaTh Al ONMMCAHUS TaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CpETHEE
apupMeTHYecKoe, MeInana, HanboJiblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

HmeTts npecTaBieHne o Cay4aitHOH H3MEHYUBOCTH Ha IIPUMeEpax 1eH, GU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh MPEICTaBICHHE O CTATUCTHUYECKOM
YCTOMYHUBOCTH.

[IpeameTHbIe pe3yJabTaThl OCBOEHHUS NPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

N3Bnekats 1 npeoOpa3oBbIBaTh HHPOPMALIKIO, TIPEICTABICHHYIO B BHIE TaOull,
auarpamMm, rpauKoB, MPEJICTABIATh JaHHBIE B BUJIE€ TaOJMII, JUarpamMm, rpauKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3ATEIICN: CPEAHUX 3HAUEHUM
U Mep pacceuBaHus (pa3max, JUCTIEPCHs U CTaHIAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOThl YHUCIOBBIX 3HAYEHUW W YaCTOTHl COOBITUH, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUI.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTHU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX C PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBaTh rpaduyeckue MOACIU: JIEPEBO CIYy4allHOTO HKCIIEPUMEHTA,
ayarpamMMebl Diliiepa, YMciIoBas mpsmasi.

OnepupoBaTh MOHSATUSIMU: MHOECTBO, MOJAMHOECTBO, BBINOJHATH ONEpaluu
HaJl MHOXXECTBaMU: 00bEeIMHEHUE, TIepeceUeHre, JOTOJIHECHUE, EPEUUCIISITh JIEMEHTHI
MHOKECTB, IPUMEHSTh CBOMCTBAa MHOYKECTB.

Ucnonb3oBath rpaduyeckoe MpeacTaBICHUE MHOXKECTB U CBSI3EH MEXIYy HUMH
JUIs. ONIMCaHMS IPOLIECCOB M SIBIICHUM, B TOM YMCJE NPU PELICHUM 3a4ad U3 JIPYTUX
Y4EOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS TPOrPaMMBI Y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kiacce:

N3Bnekate u mpeoOpa3oBbIBaTh MHQPOPMAIIHIO, TPEICTABICHHYIO B Pa3IUYHBIX
HMCTOYHHMKAX B BHUIE TaOJWI], AUarpaMm, TpadHKOB, MPEACTABIATh TaHHBIC B BHUIE
Ta0IuIl, TuarpamMm, rpapuKoB.
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Pemlats 3amaum  OpraHuM30BaHHBIM  [EepeOOpPOM  BapUAaHTOB, a  TaKXkKe
C MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonp30BaTh onucaTeabHbIE XapAKTEPUCTUKHU 111 MACCUBOB YUCJIOBBIX JAaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPBI pACCEUBAHMSL.

Haxonuth 4acToThl 3HAYEHUHW W YACTOTHI COOBITHSA, B TOM YHCIE TOJb3YACH
pe3yabTaTaMu MTPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonuth BeposITHOCTH CITy4alHBIX COOBITHI B M3yYEHHBIX OMBITAX, B TOM YHUCJIC
B ONbITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEpPUAX HUCIBITAaHUN
110 TIEPBOTO yCIeXa, B CEPUAX UCTIbITaHUK bepHym.

HNmets npencTaBiieHUE O CIIy4YalHOW BEJIMYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmets mpencraBieHHe O 3aKoHE OOJBIIMX 4YHCET Kak O TIPOSBICHUU

3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YUCEN
B IIPUPOJIE U 00I1IECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pasnena  |Konudectso OCHOBHOE co/IepKaHHE OCHOBHBIE BUJIBI ACSITEIBHOCTH 00YJaOLINXCS
(Temsl) Kypca 4acoB
IIpencraBneHue JaHHBIX 7 IIpencraBneHue JaHHBIX OcBauBaTh €c1OCOOBI IIPEICTABICHMS

B Tabnuuax. [Ipaktuueckue
BBIYUCIICHUS 110 TAOIMYHBIM
JNaHHbIM. M3BIICUECHUE U
WHTEpHpeTalus TaOIUIHBIX
naHHbIX. [[pakTrueckas
pabota «Tadmuub.
['padmueckoe
MpeACTABICHUE JAaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX )
nuarpamMm. UrteHnue u
MOCTPOEHUE AUArpamMM.
[Tpumeps! nemorpaduyeckux
JMarpaMm.

[IpakTuueckas padbora
«/Inarpammpn

CTAaTHUCTUYECKUX IaHHBIX U YHCIOBBIX MACCHBOB
C MMOMOIIBIO TAOJIMII U JUArpaMM C MCII0JIb30BaHUEM
aKTyaJIbHBIX U BOXHBIX JaHHBIX (IeMorpaduaeckue
JaHHbBIE, POU3BOICTBO MPOMBIIIUICHHON U
CEJIbCKOXO03MCTBEHHOM MPOYKIIUU, OOILIECTBEHHbIE
U TIPUPOJIHBIC SBJICHMUS).

N3yuatb MeToabI pa0OTHI C TAOJUYHBIMU U
rpaduuecKuMU IPeCTaBICHUAMU JAHHBIX

C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX pabOT

OnucarepbHas CTaTUCTUKA

YucnoBeie Habopbl. CpeHee
apudmernyeckoe.
MenuaHna arciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
LEHTPaJIbHON TeHICHIINY (Mepa LIEHTPa), B TOM YUCTIE
cpeaHee apudmMeTHIECKOe, MeIMaHa.
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VY cTOMYMBOCTH METHAHBI.
[TpakTrueckas pabota
«CpenHue 3HaUCHUSY.
Haubonblee 1 HauMeHbIIIEE
3HAYCHMsI YMCIIOBOTO Habopa.
Pazmax

OnuchIBaTh CTATUCTUYECKUE JTAHHBIE C TOMOIIBIO
cpenHero apuMeTnyeckoro U Meauansl. Pemars
3aJ1a4M.

H3yyars cBoiicTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAMOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHUS YUCIOBOI'0 MACCUBA, pa3Max.

Pematsb 3aga4u Ha BEIOOp crioco0a ONUcaHus
JAHHBIX B COOTBETCTBUH C IPUPOIOHM TaHHBIX U
LEJISIMU UCCIIEIOBAHMUS

CnyqaﬁHaﬁ N3MCHYHNBOCTD

CityuaiiHast UBMEHYMBOCTD
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JNaHHBIX. | pynmupoBka.
['ucrorpammei.
[IpakTnueckas padora
«CnyyaliHas U3BMEHYHBOCTbH)

OcBauBaTh NOHATHS: YACTOTA 3HAYCHU B MACCHUBE
JaHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOTPAMMA.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NOAOUPATH MOAXOIAIINAN 1IAr TPYIIIHPOBKHU.
OcBauBaTh rpaduyecKue MPeACTaBICHUS Pa3HBIX
BHUJIOB CIIy4ailHOW U3MEHYMBOCTH, B TOM YHCIIE

C TOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJI€
MPAKTUIECKON pabOTHI

Brenenue B Teoputo rpados

['pad, BepiunHa, pedpo.
IIpencraBienue 3agaun

¢ momorisio rpada. CTeneHp
(BaJIEHTHOCTD) BEPIIUHEI.
Yucno pébep u cymmapHast
cTeneHp BepiuH. Lens u

OcBauBaTh NOHATHSA: Tpad, BepiirHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIHMHBI), [IETh U
LUKJL.

OcBauBaTh NOHATHS: ITYTh B rpade, SAUIEPOB IMyTh,
o0xon rpada, opueHTUPOBaHHBIN Tpad.

Pemathb 3a1a4u Ha TOMCK CYMMBI CTETICHEN BEPILMH
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k. [IyTs B rpade.

Hpe,HCTaBJICHI/IG O CBA3HOCTH

rpada. O6xon rpada
(3iis1IEpOB MYTH).
IIpencraBnenue
00 OPHEHTHPOBAHHBIX

rpadax

rpada, Ha mouck 00xoja rpada, Ha MOUCK My Ten

B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh croco0bI IPEICTaBICHNS 3a1a4 U3 Kypca
anreOpbl, FTEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATbHBIC
COOTBETCTBHS) Ha MPUMEPaxX

BepostHocTh 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OTIBIT U
clly4aifHoe coOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Posb
MaJIOBEPOSTHBIX U
MPAKTUICCKH JJOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oO1IecTBe. MoHeTa u
urpajgbHas KOCTh B TCOPUU
BEPOSATHOCTEM.
[TpakTuueckas pabora
«YactoTa BbIIQJICHUS OpIIay

OcBauBaTh NOHATHS: CIIyYalHBIN ONBIT U
cilydaiiHoe COOBITHE, MAaJIOBEPOSITHOE U ITPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaThb 3HaUMMOCTH MAJIOBEPOSTHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAX
(aBapuu, HECYACTHBIE CIyYaH, 3aIUTa IEPCOHAILHOU
uH(popMalu, nepenayda JaHHbIX ).

N3y4yaTe posb KIACCUYECKHUX BEPOSITHOCTHBIX
Mojienel (MoHeTa, UrpajibHasi KOCTh) B TEOPUU
BEPOSATHOCTEM.

HaOJuronath U M3y4aTh 4acTOTY COOBITUHM B MTPOCTHIX
HKCIEPUMEHTAaX, B TOM YHUCIIE C TOMOIIBIO IIUPPOBBIX
pPECYpPCOB, B X0JI€ TPAKTUYECKON pabOThI

O06006m1eHme,
CHUCTEeMaTHU3aIus 3HaHUH

[IpencraBieHne qaHHBIX.
OmnuncarenbHas CTATUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IoBTOPATH N3YYEHHOE U BHICTPAUBATDH CUCTEMY
3HaHUM.

PemaTp 3a1aum Ha npejCcTaBiICHUE U ONTUCAHUE
JAHHBIX C MIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cyxnaTh NpuMepbI CIIyYaHBIX COOBITHIH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITUM, UX POJIU B IPUPOJIE U KU3HU
YeJioBeKa

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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8 KUIIACC

PacceunBanne nanunix

JUCJIOBOTO Habopa.
CranagapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpaMmsl paccenBaHus

HaumenoBanue paznena  |KonmdectBo OCHOBHOE co/IepKaHHE OCHOBHBIE BUJIBI JESITETHLHOCTH 00YyJaOIINXCs
(TemnI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBieHue TaHHBIX. IHoBTOPATH N3YyYECHHOE U BLICTPAUBATDH CUCTEMY
7 xmacca OnucarenbHasi CTATUCTHKA. 3HAHUH.
Cny4aitHass U3MEHUUBOCTb. Pemarts 3aaum Ha MpeJICTABIICHUE U OMKMCAaHUE
Cpennue unciaoBoro Hadopa. JTAHHBIX C TTIOMOIIIBIO U3YUYECHHBIX XapaKTEPUCTHUK.
Cnyqaitnbie cOOBITHS. Pemath 3a1aum Ha IpeICTaBIICHUE TPYIIITUPOBAHHBIX
BeposaTHOCTH 1 4acTOTHI. JTAHHBIX ¥ OMHMCAHUE CIy4YalHOW N3MEHUYUBOCTH.
Kiraccuueckue monienu Pemats 3agaum Ha onpeAeieHUE YacTOThI
TEOPUU BEPOSTHOCTEH: CITy4yalHbIX COOBITUI, 0OCYKICHUE TPUMEPOB
MOHETAa 1 UTPaJIbHAs KOCTh CITy4alHbIX COOBITUI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JIOCTOBEPHBIX CITyYalHBIX COOBITUM, UX
POJIM B IPUPO/IE U KUZHU YEJIOBEKA
OnucartenbHasi CTATUCTHKA. 4 Otxionenus. ucnepcus OcBauBaThb NOHATHS: JUCIICPCHS U CTAHJIAPTHOE

OTKJIOHEHUE, UCIOJIb30BATh ITU XapaKTEPUCTUKU
JUISL OTIMCAHUSI PAaCCEUBAHUS JAHHBIX.

BouiaBurath runore3bl 00 OTCYTCTBUM WU HATUYUU
CBSI3M 1O AMarpaMMaM PacCEeUBaAHMUSL.

CTpoutsb 1rarpaMmbl pacCEMBaHUs IO UMEIOITUMCS
JTaHHBIM, B TOM YHCJIE C TOMOLIBIO KOMIIBIOTEPA
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MmuoxecTBa

MHO3keCcTBO, ITOJMHOKECTBO.
Omnepauuu Haj
MHO>KECTBaAMH:
o0beIMHEHHE, TIEpECCUCHUE,
JIOTIOJTHCHHE.

CaolicTBa oneparui

HaJl MHOKECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHoe,
pacrpeaeuTeabHOE,
BKJIFOUCHUS.

['pacnueckoe
MIPECTABJICHUE

MHOKECTB

OcBauBaTh NOHATHSA. MHOXKECTBO, JJICMCHT
MHO>XECTBA, ITIOJMHOXKECTBO.

BbInoJIHATH Onepanuu HaJl MHOKECTBAMMU:
0o0beIMHEHHE, TIEpeceYeHUE, JOTOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEJIbHOE, PACIIPEICIUTEBHOE, BKIIFOUEHHUS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBICHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPY PELICHUH 3a]1a4 U3 JPYTUX YUCOHBIX
MPEJIMETOB U KypCOB

BepositHOCTE cityqaitHOTO
COOBITHS

DrneMeHTapHbIe COOBITHSI.
Cryqaitabie COOBITHS.
biaronpusrcrByromue
AJIeMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHH.
OMnBITHI C pABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU COOBITHUSIMHU.
Crnyualinbiii BEIOOD.
[IpakTuueckas padbora
«OnBITHI

C PaBHOBO3MOKHBIMH

OcBauBaTh NMOHSATHSL: DJICMECHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIaroNpUSITCTBYIOIINX AJIEMEHTAPHBIX COOBITHIA,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
PemiaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN

COOBITH TIO BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITUI

CJIy4alHOTO OIIBITA.

PemaTh 3a1a4u Ha BBIUKMCIIEHUE BEPOSTHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIC

C MOMOIIBIO KOMITBIOTEPA.
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AIIEMEHTAPHBIMU
COOBITHSMI

IIpoBoaAUTH M U3YYATh ONBITHI

C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOJIBL30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/1€ MPaKTUYECKON padOThI

Benenue B Teoputo rpados

Hepeso. CBoiicTBa nepena:
¢IMHCTBEHHOCTH ITyTH,
CYIIICCTBOBAHHE BUCSIUCH
BEPIITNHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YHUCIOM
peoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHATHSA: IEPEBO KaK rpad O6e3 nukia,
BHCsYas BeplunMHa (JIUCT), BETBb JI€PEBA, MYTh

B JIEpEBE, IUaMETp JIepeBa.

N3yuars cBOliCTBA JIepeBa: CyLIECTBOBAHUE BUCAUYECH
BEPUINHbBI, EAUHCTBEHHOCTh IIyTH MEXKY JBYMS
BEpPUIMHAMMU, CBSI3b MEK/ly YMCIIOM BEPIINH U YUCIIOM
peoep.

Pemiars 3a1a44 Ha IOKCK U NIEPEUNCIICHUE ITyTEN

B JIepeBe, OIPE/IEeTICHUE YUCIIa BEPILINH WK pédep

B JiepeBe, 00X0] OMHApHOIO IEpEBA, B TOM YHCIIE

C IPUMEHEHUEM MPABUIIA YMHOKECHUS

Crny4aiiHple COOBITHS

[IpoTrBONOIOKHOE COOBITHE.
[wnarpamma Ounepa.
OObenMHEHNE U TTepeceYCHUE
coObITuil. HecoBMecTHbIE
coobrTusi. Dopmyna
CJIO’KEHUS BEPOSTHOCTEN.
IIpaBuiio yMHOXEHUS
BEPOSITHOCTEU. Y CJIOBHASI
BEPOSTHOCTh. He3zaBucrumeble

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUK HAaJT COOBITUSIMU, OOBCTUHEHHUE U
nepeceueHue cCoObITUM, Tuarpamma Ditiepa (ditnepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS
JBYX COOBITHH ((pOpMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM 4HCII€ TEKCTOBBIC 3a]]a4U

Ha OTpeJIeICHUE BEPOATHOCTEN OOBEIUHEHUS U
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coObITus. IIpencrasienue
CJIy4alfHOT O SKCIIEpUMEHTa
B BUJIE JIepeBa

MEPECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
psAMOH, Tuarpamm Ditiepa, GopMyIIbl CIIOKEHUS
BEPOSITHOCTEM.

OcBanBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOATHOCTEM, YCIOBHAS BEPOSITHOCTh, HE3ABUCHMBIE
COOBITHS IEPEBO CIYYAMHOTO OTIBITA.

N3yuath cBolcTBA (ONpeIesieHNs ) HE3aBUCUMBIX
COOBITHIA.

Pemiatsb 3agaun Ha OonpeICIICHUE U UCTIOJIBb30BAHUE
HE3aBUCUMBIX COOBITHH.

PemiaThb 3a1a41 Ha MOUCK BEPOSTHOCTEN, B TOM
YHCJI€ YCIOBHBIX, C HCIIOJIB30BAHUEM JIEpEBa
CIIy4alHOTO OIbITa

O0600611eHMe,
cucTeMaTHh3als 3HaHUI

[IpencraBieHne NaHHBIX.
OnucarenpHasi CTATUCTHKA.
I'padwi. BeposTHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH N3YYEHHOE U BLICTPAUBATH CUCTEMY
3HAHHM.

Pemars 3a1a4m Ha npeACTaBICHUE U ONMCAHUE
JAHHBIX C TTOMOINIBI0 U3YYEHHBIX XaPAKTEPUCTHUK.
Pemarts 3agaum ¢ npuMeHneHueM rpados.

PemiaThb 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OTBITAX

C PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU COOBITHUSMH.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BbETMHEHUS U TICPECEUCHUS COOBITHI, B TOM YHCJIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIbITA.
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PemaTh 3a1aun Ha MepeynCIICHIE KOMOMHAITUH
(4nciia mepecTaHoOBOK, YMCIIa COUCTAHUH),

Ha HaXOXKIEHUE BEPOATHOCTEN COOBITHI C
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM UHCTIE

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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9 KUIACC

HanmenoBanue pasnena
(TempI) Kypca

KommuectBo
YacoB

OCHOBHOE co/IepKaHHE

OcHOBHEIE BUbI ACATCIIBHOCTH o6yanomec;1

[ToBTOpEHME Kypca
8 Kiacca

4

HpeI[CTaBJIGHI/IC JaHHBIX.

OnucareibHas CTAaTUCTHKA.

Onepanuu HaJl COOBITUAMU.
He3aBucumocTs COOBITHUI

IHoBTOPATH U3yUYEHHOE U BHICTPANBATH CUCTEMY
3HAHWM.

Pemars 3a1a4un Ha IPEACTABICHUE U ONTMCAHUE
JTAHHBIX.

Pemiathb 3aga4n Ha HAXOXKIACHUE BEPOSATHOCTEN
0OBEIMHEHUS U TIEpECeUEHUs COOBITUI, B TOM YUCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM IpaduuecKux
IIPEACTABICHUN U JIEpeBa CIIy4YalHOI'O OIIBITA.
Pemarts 3a1a4u Ha nepeyncIeHUE KOMOUHALIUIMA
(4ucna mepecTaHOBOK, YUCIa COYETaHu ),

Ha HaXOKJICHUE BEPOSITHOCTEH COOBITUI

C IPUMEHEHUEM KOMOMHATOPUKH, B TOM UUCIIC

C UCIOJIb30BaHUEM TpeyroiabHukKa Ilackans

DneMeHTbl KOMOMHATOPUKH

[TepecranoBku. PakTopuall.

CoueTaHus 1 YUCIIO
coyetaHuil. TpeyrojbHUK
[Tackans. [IpakTuueckas
paboTta «Beruucienue
BEPOSITHOCTEUN

C HCMOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUJIIO
YMHOKEHUS, YIOPAI0OUEHHAas apa, TporKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYeTaHuM, TpeyroubHuk [lackass.

Pemiars 3a1a4u Ha epeYUCIICHUE YIIOPSAAOUYECHHBIX
1ap, TpOEK, NEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHHUU JIEMEHTOB PA3JINYHBIX MHOKECTB.

103



KOMOMHATOPHBIX (PYHKIIUN Pemars 3a1a4u Ha TPUMEHEHUE YUCIIA COUETAaHUI
AIIEKTPOHHBIX TAOIHI» B anredpe (CokpaniéHHoe YMHOXKEHHE, OMHOM
HrroToHa).

Pemiarb, npuMeHsisi KOMOMHATOPHKY, 33Ja4H

Ha BBIYHCIICHUE BEPOATHOCTEN, B TOM YHUCIIE C [IOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ NPAKTUYECKOU pabOThI

['eomeTrprueckas 4 I'eomerpuueckas OcBanBaTh NOHATHE FECOMETPUUECKON BEPOSTHOCTH.
BEPOSTHOCTH BEPOATHOCTh. CllyqaliHbIN Pemiars 3agaum Ha HAXO0XKIACHUE BEPOATHOCTEN
BBIOOP TOYKH U3 PUTYPBI B ONBITAX, MPEJICTABUMBIX KaK BBIOOpP TOUEK
Ha TJIOCKOCTH, U3 OTPE3KA, Y3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WIN AYTH
W3 OYyTH OKPY>KHOCTH OKPYKHOCTH, YACJIIOBOTO ITPOMEKYTKA
HcnbiTanus bepuyium 6 Ucnertanne. Ycnex u OcBauBaThb NOHSATHUS . HCTIIBITAHUE, DIIEMEHTAPHOE
Heynada. Cepust UCTIBITAHUI coObITHE B UCIIBITaHUU (YCHEX U HEy1aua), cepusi
JI0 TIEPBOTO yCTeXa. WCTBITAaHWW, HACTYIUIEHUE TIEPBOTO yCIexa
Ucnertanus bepryinu. (Heynmaum), cepus UCTIBITaHUN bepHyuin.
BepositHOCTH cOOBITHIA Pemiathb 3aga4m Ha HAXOXKIAECHUE BEPOATHOCTEN
B CEPUU UCTIBITAHUI COOBITH B CEpUU UCTIBITAHUH JI0 TIEPBOTO yCIIeXa,
bepnynnu. [IpakTuueckas B TOM YHCJIE C TIPUMEHEHHEM (POPMYJIBI CyMMBI
pabota «McnbeiTanus r€OMETPUUECKOU MPOTrPECCHH.
bepnymm» Pemiarb 3a1a4M Ha HaX0XKIECHUE BEPOSTHOCTEN

AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHyium, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIEHHOTO YUCIIA YCIIEXOB B CEPUU UCTIBITAHUN
bepnymn.

N3yuyarsb B X01€ NpaKTH4eCKOH padoThlI,
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B TOM YHCJIE C TOMOIIBIO ITU(POBBIX PECYPCOB,
CBOWCTBA BEPOSTHOCTU B CEPUU UCITBITAHUI
bepnymm

Crny4daitHas BeIM4nHA

Cry4daiiHasi BEIMYMHA U
pacrpeneseHue
BEPOSITHOCTEM.
MaremaTu4ecKoe OKUIaHHNE
U JUCTIEPCUS CIIyYalHOU
BeJMYMHEL. [ Ipumepsr
MAaTE€MaTHYECKOTO OKHIaHUS
KaK TEOPETUYECKOIO
CPEAHETO 3HAYECHUS
BEJINYMHBI.

[TonsiTre o 3akoHE OOJIBIINX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [ [pumeHenune 3akona
OOJBIINX YUCEN

OcBoNTb NOHATHS: CITyYaiiHas BEITMYNHA, 3HAYCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSITHOCTEM.

N3yuyaTh 1 00CyKAaTh IPUMEPBI TUCKPETHBIX U
HENPEPBIBHBIX CIyYallHBIX BEJIUYUH (POCT, BEC
YEJIO0BEKA, YACICHHOCTh HACEIECHUS, APYTUe
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPHUBABIINECS

B Kypc€ CTaTUCTHKH), MOJIETbHBIX CIIy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHue MOHETHI, UTPAJIBHOM KOCTH, CO CITy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS. MATEMATHYECKOE OXKHUIAHNE
CJIy4allHOM BEJIMYMHBI KAK TEOPETUYECKOE CpEIHEE
3HAYEHHE, TUCIIEPCUS CITyYATHON BEJIMYMHBI KaK
aHaJIOT JUCIIEPCUH YMCIOBOT0 Habopa.

Pemarh 3a1a4u Ha BEIYUCIICHUE MATEMATUYECKOTO
O’KMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOU
BEJINYMHBI 110 33JaHHOMY PacCIIPENEIICHUI0, B TOM
YUCJIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMHUTBCS C MATEMATUYECKUM 0KUIAHUEM H
JIACTIEPCUEN HEKOTOPBIX PaCIpelesICeHU I, B TOM
YUCJIE PACIPEICIICHUS CIIyYalHOW BEJIMYNUHBI «HHUCIIO
YCIIEXOB» B CEpUU UCIIBITAaHUN bepHyIuin.
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N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YalHYIO BEIUYUHY.
3HAKOMHUTBCH C 3aKOHOM O0JBIINX uncen (B popme
bepHyn): npu O0JIBIIOM YKCIIE OIBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1aun Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acTOT. OOCYKAATH POJIb 3aKOHA
OOJBIINX YKCEN B 0O0OCHOBAHUH YaCTOTHOTO METO/Aa
U3MEPEHUS BEPOSTHOCTEH.

OO6cyxaaTh 3aKOH OOJIBIINX YUCEN KaK MPOsBICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIINX YHCETT B IIPUPOJIC U
B YKU3HH YEJIOBEKa

O0600611eH1Ee, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IHoBTOPATH U3yUYEHHOE U BBICTPANBATH CUCTEMY
OnucarenbHas CTATUCTUKA. 3HAHU.
BeposiTHOCTB cityyaiitHOTO Pemarts 3a1a4un Ha IpeACTaBICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHatopuku. Cinyyaiiieie | PemaTh 3a1aum Ha HAXO0XKICHUE BEPOSATHOCTEH
BEJIMYMHBI U PaclpeaesicHus COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTU B OMBITAX
C CEpUSIMHU CITyYalHbIX UCIIBITAHUI
OBLIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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