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Pabouas mnporpamma mo ydeOHOMYy mnpeameTry «Matemaruka» (0a30BBIi
ypoBeHb) (mpeameTrHas oOnacth «Marematuka W uHpOpMatuka») (mamee
COOTBETCTBEHHO — [IporpamMMa o MaTeMaThKe, MaTEMaTUKAa) BKIIIOYAET MOSICHUTEIbHYIO
3allMCKy, COJEp)KaHWe OOYy4YEeHHs, IUIAHHPYEMbIe DPE3yJbTaTbl OCBOCHHS MPOrPaMMBI
10 MaTeMaTHKe, TEeMAaTUYECKOEe IJIAaHUPOBAHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wmaTemaTuke st oOydaromuxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B nmporpamme 1o MaTeMaTHUKE YUTEHBI UJECU U TOJOKECHUS
Konnenmu pa3BuTus MmaTeMaTudeckoro oopazoBanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTHKU ABJISIOTCS (yHAAMEHTAIbHbIE CTPYKTYPhI HAILIETO MUPA —
MPOCTPAHCTBEHHBIE (OPMBI W KOJUYECTBEHHBIC OTHOMICHHS (OT MPOCTEUIHNX,
YCBAaMBAEMbIX B HEIMOCPEICTBEHHOM OIBITE, O JIOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSL pa3BUTHS HAYYHBIX M PUKIAIHBIX Uael). Marematuueckue 3HaHus 00ecreynBaroT
MOHMMAHUE MPUHILMIOB YCTPOMCTBA M MCIOJb30BAHUSI COBPEMEHHON TEXHUKH,
BOCIIPUATHE M HMHTEPHPETALUIO COLUUAIBHOW, HSKOHOMHMYECKOH, MOJUTHYECKOMN
uH(OpMAIUHU, Mal0T BO3MOXKHOCTH BBITIOJNHATH PACUYEThl W COCTABIISITH AJITOPUTMEI,
HAXOJUTh U IPUMEHATH (OPMYJIb, BIAI€Th IPAKTUYECKUMU TPUEMAMU T€OMETPUUECKHUX
W3MEPCHUI U TOCTPOCHHM, YMTATh WH(OpPMAIMIO, TIPEICTABICHHYIO B BUJIE TaOJMII,
auarpaMM UM rpaduKoOB, KUTh B YCJIOBHSX HEONPEAENIEHHOCTH M TMOHUMATH
BEPOATHOCTHBIN XapakTep CIydailHbIX COOBITHIA.

N3yuenune marematvku (QopMupyer y OOy4arolUXCs MaTeMaTH4YeCKUH CTUIIb
MBIIUICHUS, TTPOSIBIISIIONIUMNCS B ONpPENeIEHHBIX YMCTBEHHbIX HaBbIKax. OOyyarouiuecs
OCBaMBAIOT TaKW€ NPUEMBI W METOJbl MBIIUICHUS, KaK WUHIAYKUHUS U JEAyKIUs,
0000111eHNe U KOHKpETHU3allysl, aHaIU3 U CHUHTE3, KJIaCCU(PUKAIUs U CUCTEMaTH3aIHs,
abctparupoBanue u aHanorus. O0ObEKThl MATEMAaTUYECKUX YMO3AKITIOUEHUH, TpaBuiia ux
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKHX IOCTPOCHHH, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (HOPMYIUpPOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXICHUS, TEM
caMbIM pa3BHMBAIOT JIOTMUECKOE MbIlIUIeHHE. M3yueHne MareMaTHKu 0O0ecreyuBaeT
dbopMHpOBaHUE AITOPUTMUYECKOW KOMIIOHEHTHl MBIIUICHHS W BOCIHUTAHHE YMEHHI
JNEUCTBOBATh 1O  3aJlaHHBIM  aJrOpUTMaM, COBEPUICHCTBOBATh M3BECTHBIE U
KOHCTPYHPOBATh HOBBIC. B miporiecce perieHns 3a1a4 — OCHOBOM y4eOHOM eI TeTbHOCTH
Ha ypOKax MaTeMaTUKH — Pa3BUBAKOTCA TBOPUYECKAS U MPUKIAJHAS CTOPOHBI MBILIJICHHUS.
OOyuenne MareMaTHKe Oa€T BO3MOXHOCTh pPa3BUBaTh y OOYYAIOIIUXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO pe€4Yb, YMEHUE OTOMpaTh Hauboyiee MOAXOJSIINE
SI3LIKOBBIC, CHMBOJIMYECKHE, TpadUUueCKUe CPEACTBA ISl BBIPAKEHUS CYKICHUN H
HarJIsAHOTO UX MPEACTABICHHUS.

[Ipu u3yuyeHUM MaTEeMaTHKH OCYIIECTBISETCS O0OIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEUCTBUTEIBHOCTH, MPEACTABICHUSMH O MPEIMETE U METOJAaX MATEMaTUKH,
WX OTJIMYUU OT METO/IOB APYTHX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
NPUMEHEHUSI MAaTEMaTHKW JUId PEIICHUS HAyYHbIX M IPUKIAIHBIX  3a/]ad.



[IpuopureTHbiMu 1enIMU OOydeHHs] MaremaTuke B 5-9 Kiaccax SBISIIOTCS:

dbopMUpOBaHHE LEHTPATBHBIX MATEMAaTHYECKUX MOHATUN (YHMCIIO, BEIUYMHA,
reomeTpuieckas ¢Gurypa, mnepemMeHHasi, BEpPOSTHOCTh, (DYHKIHA), OOECIEUHBAIOLIUX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMAaTHUECKOTO 00Pa30BaHUsI 00YyUarOIINXCS;

nojBeJiIcHuEe OOydYaroluXxcsi Ha JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPY>KAIOIIET0 MUpa, MOHUMAaHUE MAaTEMaTUKHU KaK 4acTh
o011e#l KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH oOO0ywarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCJIEI0BATENHLCKUX YMEHHUM, KPUTUYHOCTU MBILLICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKWY;

dbopmupoBaHue (PYHKIMOHAIBHOW MAaTeMaTHYEeCKOM TI'paMOTHOCTU: YMEHHS
pacro3HaBaTh MPOSBICHUS MATEMATUYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEalbHBIX >KHU3HEHHBIX CUTYallUAX U MPU HU3YUCHUH APYTUX y4eOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCHUMOCTE U 3aKOHOMEpPHOCTEH, (GOpMyIHpOBaTh HX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTb MaTeMaTHYECKUE MOJEIH, IPUMEHATh OCBOCHHBII
MaTeMaTUYeCKUi  ammapaT [ pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPHPETUPOBATH U OLICHUBATh NOJYYEHHbBIE PE3YJILTATHI.

OCHOBHBIE JJMHUM COAEPKaHUS TPOrpaMMbl 0 MaTeMaTtuke B 5—9 knaccax: «Hucna
U BBIYHMCICHUS», «Anredpa» («AnreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBA), « DyHKIMN», «I'eomeTpus» («['eomerpruueckue GUrypsl 1 UX CBOMCTBa,
«3MepeHne TeOMETPUYECKUX BEIUYHMHY»), «BepoATHOCTh M cTaTucTUKa». JlaHHBIE
JVHUMA Pa3BUBAIOTCA MapajlieIbHO, KaXKJasi B COOTBETCTBUHU C COOCTBEHHOM JIOTHKOA,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JIPYroH, a B TECHOM KOHTaKTe U B3aUMOJICHCTBUU.

CopepkaHue mporpaMmbl 10 MaTeMaTHKE, paclpeneiaéHHoe Mo rofgaM oOyueHus,
CTPYKTYPUPOBAHO TakMM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMUIIHAAIBHBIM
BompocaMm  oOydyarougugecs  oOpallajuch  HEOJHOKPATHO,  YTOObI  OBJAJCHHE
MaTEMaTUYECKUMHM MOHSATHUSMU M HaBBIKAMHM OCYIIECTBISJIOCH IOCIEI0BATEIBHO H
MOCTYIATEIbHO, C COOJIOJIEHUEM IMPUHIMIIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAIMCh B OOIIyI0 CHUCTEMY MAaT€MaTUYECKUX IMPEICTaBICHUN 00ydaromuxcs,
pacmupsis v yrayOssis e€, 00pasysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremaTuka siBiasieTcs 00s3aTEIbHBIM YYCOHBIM
IpeIMEeTOM Ha ypOBHE OCHOBHOTO o6miero obpasoBanus. B 5-9 kiaccax matemarnka
TPaJAMIIMOHHO U3YYaeTCsl B paMKax CIIEIYIONINX Y4eOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«MatemaTHkay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKII0Yasi 3JIEMEHThI CTATUCTUKH U
Teopun BepodTHocTed) u «l'eomerpusi». IlporpamMmoill Mo MareMaTHKe BBOJUTCS
CaMOCTOSITENIbHBIN y4eOHBIN Kypc « BeposITHOCTh M CTaTUCTHKAY.

OO0miee 9MCIO YacoB, PEKOMEHIOBAHHBIX I M3Y4YEHUS MaTeMaTUKH (0Oa30BbIi
YpPOBEHb) HAa YPOBHE OCHOBHOro oOmiero oOpaszoBanus, — 952 wyaca: B 5 kiacce —
170 gacoB (5 yacoB B Hejen0), B 6 kiacce — 170 yacoB (5 4acoB B HeleN0), B 7 Kjacce —
204 4gaca (6 yacoB B HeJento0), B 8 kinacce — 204 yaca (6 yacoB B Hejlen0), B 9 kitacce —
204 gaca (6 yacoB B HEJICIIIO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3y4yeHne MareMaTHKyd Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JIOCTH)KEHHE OOyYaroU[MMHUCS JIMYHOCTHBIX, METANpPEIMETHbIX M MPEAMETHBIX
00pa3oBaTesbHbIX PE3yIbTATOB OCBOCHHUS YU€OHOIO MpEeAMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yabTaThl  OCBOEHMS  NpPOrpaMMbl [0  MaTEMaTUKE
XapaKTEPU3YIOTCSL:

1) maTpuoTHyecKoe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpPECA K IMPOLIIOMY M HACTOSIIEMY POCCHMCKOM MaTEMAaTHKH,
LEHHOCTHBIM OTHOILICHUEM K JOCTHUXEHHSIM POCCUMCKMX MATEMATUKOB U POCCUUCKOU
MAaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKCHUW B JPYIMX HayKax W
NPUKIATHBIX chepax;

2) rpaaaHcKoe M AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00s3aHHOCTEN TpaxKAaHHA U peajn3allii €ro mnpas,
OpEJICTaBICHUEM O MaTEeMaTHUYEeCKMX OCHOBAaX (YHKIMOHMPOBAHHUS PA3IAYHBIX
CTPYKTYD, SIBJICHUH, IPOLEIYp IPAKJAHCKOro 0011ecTBa (HanpuMep, BbIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXKIEHUIO AITHUYECKUX MpOO0JIeM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJbHO-3TUYECKHUX
PUHIUIIOB B ACSTEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE Yy4YacTUE€ B pEIICHUU MPAKTHYECKUX  3a4ad
MaTE€MaTU4YeCKOM  HANpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH  MaTeMaTHU4ECKOIOo
oOpa3oBaHMsl Ha MNPOTSDKEHUM BCEW JKU3HU [UIsI YCHEHIHOM MpodecCHOHATbHOM
NEATEIIbBHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOpPOM H
MOCTPOCHUEM WHIUBUAYAJIbHOW TPAeKTOPUU OOpa30BaHUS W JKU3HEHHBIX IIJIAHOB
C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHATRHOMY W JCTETHUYECKOMY  BOCHIPHUSTHIO
MaTeMaTHYeCKHMX OOBEKTOB, 3ajay, pEIICHUM, pPACCYKJICHHM, YMEHUIO BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTALIUEN B AESITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HBIX IPECTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJIOBEKa, MPUPOABI M OOIIEeCTBa,
INOHMMaHHUEM MAaTEMaTH4ECKON HayKu Kak c(epbl YEIOBEUECKOM NEATEIbHOCTH, ITAOB
e€ pa3BUTUS M 3HAYUMOCTU Il Pa3BUTUSA LUBUJIM3ALMH, OBJIAJCHHEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4eCKOW KyJIbTYpOW Kak CpEICTBOM IIO3HAHUS MHUPA,



OBJIaACHHUCM HpOCTCﬁIHHMH HaBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIBbHOCTU,

6) puznueckoe BocnuTaHWe, GOpPpMHUpPOBAHWE  KYJbTYPbl  310POBbA H
3MOLMOHAJBHOIO 0J1arOMOTyYHUs:

TOTOBHOCTBIO IPUMEHSTh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbBS,
BEJICHUS 370pOBOr0 o0Opas3a >KU3HH (30pOBOE MUTAaHUE, COATAaHCHPOBAHHBIN PEXKUM
3aHATUHN U OTIbIXA, pEryJsipHast (U3NUYECKasi aKTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA
pednekcun, NMPU3HAHMEM CBOEr0 MpaBa HAa OMIMOKY M TaKOro >Ke IpaBa APYyroro
YEJI0BEKA;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpUEHTAllMe Ha NPUMEHEHUE MaTeMAaTUYECKUX 3HAHUU i1 pElIeHUs 3aaady
B 00JIaCTH COXPAHHOCTU OKPY>KaIOIIEH Cpeibl, IIIAHUPOBAHMSI TOCTYIIKOB M OLIEHKH UX
BO3MOXXHBIX TIOCJIEICTBUN ISl OKpYXaroUlel Cpelapl, OCO3HAHUEM IJI00AJIBHOIO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTeH UX PeLICHUs;

8) ajanTanus K U3MEHAIOMUMCS YCJI0OBUAM COLUAIBHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JACHCTBHSM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Y€pE3 MNPAKTUYECKYHO JEATEIIBHOCTh, B TOM YHCJIE YMEHUE
YUUTBCS Y OPYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM JI€ITEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETCHIIMU U3 ONbITA APYTHX;

HE00XOAMMOCTHIO B ((OPMUPOBAHUM HOBBIX 3HAHUMU, B TOM 4YHUCie (HOPMYIUPOBAThH
U7, TIOHSTHUS, TUTIOTE3bI 00 OOBEKTAX W SBICHUSAX, B TOM YHCIIC paHEE HE N3BECTHBIX,
0CO3HaBaTh A€PUIIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOMINI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbBIC PEIICHUS
U ICUCTBUSA, GOPMYIUPOBATH U OIEHUBATH PUCKH U TTOCIICACTBUS, (POPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe 0CBOCHHMSI MPOrpaMMBbl TI0 MaTEMAaTHKE HA YPOBHE OCHOBHOTO OOIIIETO
obOpasoBanus y oOydaromierocss OyayT copMupoBaHbl METaNPEAMETHBIC PE3YJIBTATHI,
XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHBEPCAIbHBIMU ITO3HABATEIIBHBIMU JICHCTBUSIMU,
YHUBEPCAJTbHBIMA ~ KOMMYHUKATHBHBIMH  JCHCTBHUSIMH W YHUBEPCAIbHBIMH
PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHbIE Y4eOHbIE AeiiCTBUS
Bba3oBble Jornueckue 1eMCTBUA:

BBISIBISITH M XAPAKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, TMOHSATUN, OTHOIICHUN MEXIY MOHATUAMH, (POPMYIHPOBATH OMpPEICICHUS
MOHSTUH, YCTAHABIMBATh CYIIECTBEHHBIM MPHU3HAK KJiIacCU(UKAIIMN, OCHOBAHUS
JUTs1 0000IIIEHNS U CPaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIIH3a,;

BOCIIPUHUMATH, OPMYJIMPOBATH U IPEOOPA3OBHIBATE CYXKIACHUS: YTBEPIUTEIILHEIC



Y OTpULIATEIbHbIE, €AUHUYHBIE, YACTHBIE U 00ILIME, YCIOBHBIE;

BBISIBJISITH MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOPEUUS
B (axTax, JaHHBIX, HAOMIOJEHUSX M YTBEPXKACHHUAX, NpeIaraTb KpUTEpUU
JUIS. BBISIBJIIEHUS 3aKOHOMEPHOCTEN U ITIPOTUBOPEUMH;

JIeNIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3buparh  J0Ka3aTebCTBA MAaTEMaTHMYECKUX  YTBEpXKIEHUH  (IpsMblE U
OT MPOTHUBHOTO), TMPOBOJUTH CAMOCTOATEIBHO  HECJIOXKHBIE JOKa3aTelbCTBA
MaTeEMaTHYECKUX (PaKTOB, BBICTPAUBATH APryMEHTALMIO, IPUBOJAUTH NPUMEPBHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CrOCcO0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BIOUpaTh Hanbosiee NOAXOASAIINNA C yYETOM CaMOCTOSITENIBHO BBIJEIIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaeaoBaTebCKue AeliCTBUSA:

WCIIOJIb30BaTh  BOMPOCHI KaK HMCCIEAOBATEILCKUN WHCTPYMEHT TIO3HAHUA,
(bOopMyIMpPOBaTh BOIPOCHI, (GUKCHPYIOITUE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSTEIBLHO
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OPMUPOBATH THIOTE3Yy, apTYMEHTUPOBATH CBOIO
MTO3UIIMI0, MHEHHE;

IIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTaBJICHHOMY TUTAaHY HECJIOXHBIM SKCIICPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEMaTHICCKOTO 0OBCKTA,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITEIbHO (D OPMYJIUPOBaTh OOOOIIEHHWS W BBIBOJLI [0 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIO/ICHUS, WCCIICIOBAHUS, OIEHUBATH JIOCTOBEPHOCTh IMOJTYyYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIEcca, a TakKKe BBIIBUTATH
TIPEIOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanmeii:

BBISIBISITh ~ HEJOCTATOYHOCTh M M30BITOYHOCTh  MH(QOpPMALMHK,  JAAHHBIX,
HEOOXOUMBIX JIJISl pELICHHUS 3a/1a4H;

BbIOMpATh,  AQHAIN3UPOBATH,  CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHMUS,

BbIOMpaTh (hOpMy INpeAcTaBICHUS MH(POPMALMU U WILTIOCTPUPOBATH PEIIacMble
3aJa4M CXeMaMH, JruarpaMmMamMu, MHOUM rpaduKoil 1 uX KOMOUHAIMSIMU,

OLICHHUBATh HAAEKHOCTh HH(POPMALIMU IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEIEM
Wi cHOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBbIE YHHBeEpPCaAJIbHbIE YU4eOHbIE JeiicTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBUM C YCIOBHUSIMHU U
HEJISIMA OOILEHUS, SICHO, TOYHO, TPAaMOTHO BBbIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
Y IMCBbMEHHBIX TEKCTAX, 1aBaTh ITOSICHEHUS 10 X0y PELICHUS 3a1a4l, KOMMEHTHPOBATh



HOJTyYEeHHBIH pe3ybTar;

B Xo0Je OOCYXIEeHHs 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
npo0JieMbl, pelaeMoil 3aJ1auu, BBICKA3bIBaTh WJEH, HAllCJICHHBIE HA MOUCK PELICHUS,
COIOCTABJISITh CBOM CYXKIEHHUS C CYXICHHSIMH JPYIHMX YYaCTHHUKOB JHajora,
oOHapyXUBaTh Pa3IMYMe U CXOACTBO MO3UIMI, B KOPPEKTHOH dopMme HopMyIupoBaTh
pa3Horjacus, CBOM BO3PaKEHUS;

NPEACTaBIATh PE3yJbTaThl PEUICHUs 3aJaud, OSKCIEPHUMEHTa, MCCIIeI0BaHuUs,
IpOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opmar BBICTYIUIGHHS C YYETOM 3ajad
NpPEe3eHTAIH U 0COOEHHOCTEH ay TUTOPHH;

HOHUMATh ¥ UCTIOJIH30BATh MPEUMYIIIECTBAa KOMaHIHOW 1 MHAUBUYaTbHON paboThI
IpY pEUIeHNH Y4eOHBIX MaTeMaTUYECKUX 3a/ay;

OPUHUMATh 1E€Jb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM palboThl, pacpeAesaTh BUIbI padOT, TOTOBAPUBATHCS, OOCYKAATh MPOIIECC
U pe3ynbTat paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYIMIOBBIX (opmax paboThl (0OCYyXkaeHUS, OOMEH MHEHUSMU,
MO3TOBBIE IITYPMBI U JPYTHE), BBIIOIHATH CBOIO YacTh PabOTHl M KOOPIMHUPOBATH CBOU
JeMCTBUS ¢ IPYTMMHU WiIEHAMH KOMaH[Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJaJa B OOIMiA
OPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIe YHHBEpCAJbHbIe YUeOHbIE JeHCTBUA
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBIIATH ILJIaH, aAJITOPUTM pEIIeHUs 3aJaud (WM €ro 4acTh),
BBIOMpPATh CHOCOO pElIeHHs ¢ Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBaTh M KOPPEKTUPOBATh BapHAHThl PELICHUN C YYETOM
HOBOU MH(pOpMaLUH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJIA TMpollecca U pe3ysbTara
pelIeHus MaTeMaTUYECKOM 3a/1auH;

NpEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a/1ayH,
BHOCUTH KOPPEKTHUBHI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, HAWJICHHBIX
OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yibTaTa MACSATENbHOCTA TIOCTAaBJICHHON UEMH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS WIM HEIOCTH)KEHHS IIeJIM, HaXOJUTh
OIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE PE3YNBTATHI OCBOCHUS IIPOTPAMMSBI 110 MAaTEMAaTUKE MPEICTABIICHBI
110 ToAaM 00y4EHHUs B CIEAYIOLIUX pa3/iesaXx IporpaMMbl B paMKax OTAEIbHBIX Y4eOHBIX
KypcoB: B 5—6 kinaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpay,
«I"eomerpus», « BEpOSTHOCT U CTaTUCTUKAY.



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

INOACHUTEJIBHAS 3AIIMCKA

[TpuoputeTHbIMH LEASIMU OOy4YEHHS MaTeMaThKe B 5—6 Kiaccax SIBISIOTCS:

IpOAODKEHHE (OPMUPOBAHHS OCHOBHBIX MAaTEMATUYECKUX IOHATUHN (4YucIo,
BEJIMYMHA, TeoMeTpuueckas Qurypa), o00ecCleynBalOUMX MPEEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00Pa30BaHUsI 00YyUarOIINXCS;

pa3BUTHE HMHTEIJIEKTYaJbHBIX M TBOPYECKMX CIOCOOHOCTEH oOOyuarommxcs,
MO3HABATEJIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, HHTEpeca K H3YyUYEHHUIO
MaTEMAaTUKU;

NoJIBeIcHNE OOYy4alolUXcs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMAaTUKH U OKPYKAIOIIET0 MUPa;

dopmupoBanue (QyHKIMOHAIBHOM MaTeMaTHYeCKOM TIpaMOTHOCTU: YMEHUS
pacro3HaBaTb MaTEMATUYECKUE OOBEKTbl B PEAIbHBIX JKU3HEHHBIX CUTYyalMsX,
OPUMEHATh OCBOCHHBIE YMEHHUS Ul PELICHUs IPaKTUKO-OPUEHTHPOBAHHBIX 3ajiad,
UHTEPIIPETUPOBATh IMOJIYYCHHbIE pPE3yNbTaThl U OLEHUBATh HMX HAa COOTBETCTBHUE
IPAKTUYECKON CUTYaLUH.

OCHOBHBIE JIMHUM COJEpXKaHUS Kypca MareMarTuku B 5—6 Kkiaccax —
apu(meTnyeckass U IeOMETpPUUYECKas, KOTOpbIE Pa3BUBAIOTCSA MapalIeiIbHO, Kaxjaas
B COOTBETCTBUU C COOCTBEHHOHM JIOTHKOM, OJHAKO, HE HE3aBHUCHUMO OJHA OT APYToOW,
a B TECHOM KOHTaKTE€ M B3aUMOJAEWUCTBUU. Takke B Kypce MaTeMAaTUKH IPOUCXOAMT
3HAKOMCTBO C 3JIEMEHTAMHU alIreOpbl U ONMCATEIbHOW CTATUCTUKH.

W3yuenue apupmMeTHYecKoro MaTepuana HAuyMHAETCs CO CHUCTEeMaTHU3aluu U
pa3BUTHUS 3HAHUHN O HATYPaJIbHBIX YHMCIIAX, OJYUYEHHBIX HA YPOBHE HAYaJIbHOIO OOLIETO
oOpazoBanusi. Ilpm 3TOM COBEpIIEHCTBOBAHUE BBIYMUCIUTEIBHON TEXHUKU H
(opMHpOBaHME  HOBBIX TEOPETUYECKMX  3HAHMH  COYETaeTcs C  Pa3sBUTHEM
BBIUMCIIUTEIBHOM KYJIBTYPbl, B YaCTHOCTH C OOy4Y€HHEM MPOCTEHIINUM NpuéMam
OPUKUJIKA W OLEHKH pE3yJbTaTOB BbIYMCICHUNA. l3yueHue HaTypalibHBIX YHCEN
poAoJDKaeTcs B 6 Ki1acce 3HaKOMCTBOM € HaYaJIbHBIMU IMOHATUAMU TEOPUH JIETUMOCTH.

Hauano uzy4yeHus: OOBIKHOBEHHBIX U JICCITHYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
HEPBBII ATAIl B OCBOEHUH JPO0OEH, KOI1a IPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMU,
HOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Ipo0ei B MOJTHOM 00BEME
IPEIIECTBYET U3YUEHHIO JECITUUHBIX IpOOEH, 4TO LEeaeco00pa3HO ¢ TOUKH 3pEHUS
JIOTUKU W3JIOKEHUS YHUCIIOBOM JIMHUM, KOTJa MpaBujia JACUCTBUU C JCCITUUYHBIMU
ApOOSIMM MOYXHO 0OOCHOBATh YK€ M3BECTHBIMHM AJITOPUTMaMU BBIIIOJIHEHUS JEHCTBUM
C OOBIKHOBEHHBIMHU JIpOOsSMHU. 3HAKOMCTBO C JECATUYHBIMU JPOOSIMH pacCIIUPUT
BO3MOXKHOCTH Il TIOHMMaHUsI OOYYarOIIMMUCS MPHUKIAJIHOTO MPUMEHEHUS HOBOMU
3alUCH TIPU U3YyYEHUHU JAPYTUX NPEAMETOB U IPU IMPAKTUYECKOM MCIIOIb30BAHUU.
K 6 ximaccy oTHecéH BTOpOW dTam B HU3YYEHHHM JpoOeHd, TJae MPOUCXOAUT
COBEPLICHCTBOBAHNE HABBIKOB CPABHEHUS U NpeoOpa3zoBaHus 1po0ei, OCBOEHUE HOBBIX
BBIUHCIUTENbHBIX aJTOPUTMOB, OTTAUMBAHME TEXHUKH BBIYHCICHUN, B TOM 4YHCIE



3HAUEHUN BBIPAXKEHUH, COJEpKAIMX U OOBIKHOBEHHBbIE, M JECATUYHBIE JpOOH,
YCTaHOBJICHHE CBSI3€H MEXAY HUMHU, PACCMOTPEHHE MPUEMOB PEIICHU 33/1a4 Ha APOOH.
B Hauase 6 ki1acca IpOMCXOANT 3HAKOMCTBO C ITOHATHEM IIPOLIEHTA.

OcOOEHHOCTHIO U3YUEHHS TIOJIOKUTEIBHBIX U OTPULIATENILHBIX YHCEN SIBIISIETCS TO, YTO
OHHM TaK»K€ MOT'YT pacCMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hayasie U3yyeHus
TeMbl «1o10KUTENBbHBIE U OTPULIATENBHBIE YUCIIa» BblAEseTCs moareMa «L{enbie ynucnay,
B paMKax KOTOpPOW 3HAaKOMCTBO C OTpPULATENIbHBIMM 4YHCIAMU M JEHCTBUSMU
C MOJIOXKUTENBHBIMU U OTPULIATENIBHBIMHU YMCIIAMU [IPOUCXOUT HA OCHOBE COEPKATEILHOIO
HOAX0/a. DTO MO3BOJISET HA JIOCTYITHOM YPOBHE MO3HAKOMUTH 00YYaIOUIMXCS MPAKTHYECKU
CO BCEMHU OCHOBHBIMH MOHSTHSIMM TEMBI, B TOM YHUCJIE€ M C IpaBWIAMU 3HAKOB
IPY BBITOJIHEHUH apru(hMETHUECKHX ISUCTBUIN. V3yueHne palioHaIbHBIX YMCETT Ha 3TOM He
3aKOHYMTCS, @ OyI€T IPOJOIDKEHO B Kypce ainredpsl 7 Kiacca.

[Ipu oOyueHUM pEIIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kjaccax HCIOJIb3YIOTCA
apupmernueckue npuémsl peuienus. I[lpu orpaboTke BBIYUCIUTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPHUBAIOTCA TEKCTOBBIE 3a7a4y CIEAYIOIIMX BUJIOB: 3a/1a4l Ha JIBU)KEHUE,
Ha YaCTH, Ha IOKYTIKH, Ha pa0OTy U MPOU3BOIUTEIBHOCTh, Ha IPOLEHTHI, HA OTHOILLICHUS
u nponopuuu. OOydaromuecs 3HAKOMATCS ¢ NpUEMaMy peLIeHMs 3a1ad nepedopom
BO3MOXKHBIX BapUaHTOB, y4arcs paboTarh ¢ MH(OpMalMen, MpecTaBIeHHONH B Gopme
TAOJINL WIN JUarpamm.

B mporpamme yuebHoro kypca «MaremaTHkay MperyCMOTPEHO (OPMUPOBAHUE
IPONEAEBTUUECKUX AJIreOpandyeckux NpejcTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCHMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTAa BBOJMUTCS IOCTENEHHO.
BbykBeHHasi CHMMBOJMKA IIMPOKO HCIOIB3YETCA MPEXIE BCEro sl 3amUCH OOIIUX
YTBEPKACHUN U IPEJUI0KEHUM, (POPMYJI, B YACTHOCTH JIs1 BEIUNUCIEHUSI TEOMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B nmporpamme yueOHOro kypca «MaremaTuka» MpeACTaBlI€HA HarysiiHas
reOMEeTpHsi, HAlpaBlIEHHAs Ha pa3BUTHE OOPA3HOTO MBINUICHHS, MPOCTPAHCTBEHHOTO
BOOOpPaKEHUS, N300pa3UTEIbHBIX YMEHUN. JTO BaXKHBIM ATall B U3YYEHUHU I'€OMETPUH,
KOTOPBIA  OCYIIECTBJSIETCS. HA  HAIVISIIHO-IIPAKTUYECKOM  YPOBHE,  OINUPAETCS
Ha HArjasAHO-00pa3Hoe MbIluIeHHe oOydaromuxcs. bomnbimas poiap  oTBOAUTCS
IPAKTUYECKON JEATENbHOCTH, OIBITY, SIKCIIEPUMEHTY, MOJIeIpoBaHut0. O0yyaroniecs
3HaKOMATCSA C T€OMETPUYECKUMHU (PpUrypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OPOCTEHIIMMU KOH(UrypanusiMu, ydaTcsi H300pakaTh HX Ha HEJIMHOBAHHOM W
KJIeT4aToi Oymare, paccMaTpUBaIOT WX MPOCTEHINNE CBOMCTBA. B mporecce n3ydeHus
HarJsHOW T'€OMETpUM 3HAHUS, NOJy4YEHHbIe OOy4YaroIMMUCS Ha YPOBHE HAYaJIbHOI'O
o011ero 00pa3oBaHus, CUCTEMATU3UPYIOTCS M PACIIUPSAIOTCA.

CornacHo yueOHOMY IJ1aHy B 5—6 Kilaccax U3y4aeTcsi MHTETPUPOBAHHBIN MIPEIMET
«MaremaTHKa», KOTOpPBIM BKIIOYACT apU(PMETHUYECKUM MaTepual U HariasaHylo
TE€OMETPHIO, & TaKXKe MPOIEIEBTUUECKUE CBEICHUS M3 aIreOphl, JIEMEHTHI JOTHKU U
Hayajia ONMCATENIbHON CTaTUCTUKY.

OO11ee 4ncIo YacoB, PEKOMEHIOBAHHBIX JJIsl U3YYeHHs] MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 yacoB (5 yacoB B Hejielno), B 6 kinacce — 170 yacoB (5 4acoB B HEZIEIIO).



COJAEP KXAHUE OBYYEHMUA
5 KUIACC

HartypajabHble YncIa U HYJIb

Hartypanbnoe wumcno. Psg Harypansabix uncen. Ywmcno 0. HzoOpaxenue
HaTypaJbHbIX YUCE TOYKAMH Ha KOOPIUHATHOM (YUCIIOBOM) MPSMOM.

[lo3unnoHHas cucremMa CUMCICHHA. Pumckas Hymepanus Kak —IIpuMep
HEIO3ULIMOHHOM CUCTEMBI CUUCIICHUS. [lecaThUHas cucTeMa CYUCIICHMUS.

CpaBHEHHME HATypaJbHBIX YHUCEJN, CPAaBHEHHE HATYyPAJIbHBIX YHUCEI C HYJIEM.
Crioco0b! cpaBHeHUs. OKpyTiIeHHE HATYPAJIbHBIX YUCEIL.

CrnoxeHune HaTypajbHBIX YMCEJl, CBOMCTBO HYJISI IIPU CIOKEHUU. BplunTaHue Kak
JeiicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKCHHE HATypalbHBIX YHCEN, CBOMCTBA HyNS U
€IMHULBl TpU YMHOXEHuHU. [leneHne kak JeHCTBUE, OOpaTHOE YMHOXECHHUIO.
KoMmnoHeHThI JeicTBU, CBsI3b MEXy HUMU. [IpoBepka pesynbrara apuMeTuyecKoro
neiictBus. I[lepemecTurenbHOe M COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS U
YMHOKEHHSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanue OykB jisi 0003HAYEHHs] HEM3BECTHOTO KOMIIOHEHTAa M 3aIlUCH
CBOMCTB apu(METHIECKUX JCHCTBUIA.

Jlenutenu u KpaTHbIC YMCIIA, PA3JIOKEHUE HA MHOKUTENU. [IpocTeie U cocTaBHbIE
yucna. [Tpuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkom.

CreneHb ¢ HaTypalbHBIM II0KAa3aTelIeM. 3allMCh YMCa B BUIE CYMMBI Pa3psiaHbIX
ClIaraeMbIX.

UucnoBoe BbIpakeHHE. BBIYKMCIICHHE 3HAYEHMM YMCIIOBBIX BBIPAKEHUM, MOPAIOK
BBIIIOJIHEHUS JEUCTBHM. lcronp30BaHME IpU BBIYHUCICHUSIX NEPEMECTUTEIIBHOTO M
COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS M YMHOXEHUS, PacupeleuTeIbHOrO
CBOMCTBA YMHOKCHHSI.

Apoon
[IpencraBnenne o apodbu Kak crocoOe 3amucu 4acTu BeaudrHbl. OOBIKHOBEHHBIE

npoo6u. IlpaBunbHbie W HenpaBuwibHbIE ApoOu. CmemaHHas IpoOb, MPEACTaBICHUE
CMEIIAaHHON ApoOM B BHUJE HENPABWIBHON ApoOM M BBIIEIEHHE ILIEJION YacTu 4ucIia
W3 HeNpaBWwIbHOU 1pobOu. M3oOpaxeHnue apoOel TOUKaMHd Ha YHUCIOBOW MPSIMO.
OcHoBHoe cBoiicTBO napoOu. Coxpamienue napo6eit. IlpuBenenue apodu K HOBOMY
3HaMeHareno. CpaBHEHHE APOOEH.

CroxxeHue W BBIYUTAHHE ApoOEl. YMHOXKEHHE U JeleHue ApoOed, B3auMHO-
oOpatHble 1pobu. HaxoxaeHne yacT 1eaoro U Leaoro no ero 4acTy.

Jlecatnunast 3ammch napobeit. [IpencraBieHue AecIATUYHOW JpoOM B BUJE
0ObIKHOBeHHOU. M300pakeHue IECATHUYHBIX IpoOed TOUYKaMH Ha YHCIOBOM HPSIMOM.
CpaBHEHME JECATUUHBIX APOOEH.

Apudmernueckne NEHCTBUS C NECATUUHBIMU ApoOsMu. OKpyriieHHe AeCSITHYHBIX
JpoOeH.



Pemenue TeKCTOBLIX 3a/1a4

Pemenre TekcTOBBIX 3amad apuMeTHUECKHUM CIocoOoM. PereHue mormueckmx
3aia4. PemreHune 3amad mepebopoM BcexX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
IIpU PEIICHUH 3a7a4 TaOJIUIl U CXEM.

Pemienue 3anau, cojepxanux 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMSs, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTh. EJIMHUIBI HW3MEpPEHUSA: MAaCCHI,
00bEMa, 11IeHBI, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBA3b MEXY €AMHUIIAMH U3MEPEHUS
KaK10 BEJIMYUHEL.

Perrenrie 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBiieHre JaHHBIX B BUE TaOIUII, CTOJOYATHIX AUArPaAMM.

Harasanas reomerpust

Harnsnnele npencraBieHus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIyd, yroJI, JOMaHasi, MHOTOyTOJIBHUK, OKPYKHOCTb, KpyT. YTOJI. [IpsAMOH, OCTpBIi, Tynou
Y PA3BEPHYTHIN YTJIBI.

JlnuHa oTpe3ka, METpUYECKUME EIWHMIBl JUIMHBL. J[JIMHA JIOMaHOW, HEpUMETP
MHOI'OYroJibHUKa. MI3MepeHne U NOCTPOECHHE YIJIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBaAPaT, TPEYTOJIBHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM uucie Ha kietdarod Oymare. Iloctpoenue
KOH(UTYpalMi U3 4acTei NMpSIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIVIOB MPSIMOYT'OJIbHUKA, KBAIpaTa.

[Tnomanp PSAMOYTOJIbHUKA U MHOT'OYT'OJIbHUKOB, COCTaBJIEHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM 4wHclie (uryp, n300pak€HHbIX Ha KJIeT4aTod Oymare.
EnuHunbl n3mepenus mionaim.

Harnsguele mpencraBieHHss O TPOCTPAHCTBEHHBIX (UTypax: HPsIMOYTOJbHBIN
napajuienenunesa, Kyo, MHOrorpaHHuku. M3o0paxkeHue npocTeimx MHOTOIPaHHUKOB.
PazBépTku xy0a u nmapawtenenuneaa. Co3nanue Moesieii MHOTOTPAaHHUKOB (W3 Oymard,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

O0BEM MpsAMOYTOIBLHOTO Napajuieenunena, Kyoa. Enunauiel uzmMepenus o0béma.

6 KUIIACC

HartypajabHble unciia

Apudmernueckre JCHCTBUSA C MHOTO3HAYHBIMU HATYPAIbHBIMH  YHCIIAMU.
UucnoBble BbIpaKEHUSI, MOPSIOK ACHCTBUMN, MCIONIb30BaHKWE CKOOOK. Mcmonb3oBaHue
IIPU BBIYUCIICHUSAX TNEPEMECTUTEIIBHOTO M COYETATEIbHOTO CBOMCTB CIIOXKECHUS U
YMHOXEHUSI, PacipeAeuTeIbHOTO CBOMCTBA yMHOXeHUA. OKpyriieHue HaTypajbHbBIX
YHCEIL

Jlenutenu u KpaTHbIEC YUCIIa, HAMOOJIBIINI OO EIUTENIb 1 HAaUMEHbILIee o01Iee
KpaTHoe. JlenuMOoCTh CyMMBI U IPOU3BEACHHUS. JleeHne C OCTaTKOM.



Apodu
OObIkHOBEHHas1 JpoOb, OCHOBHOE CBOWCTBO JApOOH, COKpalieHWe JapoOei.

CpaBHeHME U ynopsiouMBaHMe ApobOel. Pemenue 3amay Ha HaXO0XKJAECHHUE YaCTU
OT LEJOr0 M LENOoro Mo ero vacTtu. J[poOHOe YuCiIo Kak pe3yibTar JAeJeHMS.
ITpencraBieHne OecATUYHOM ApoOU B BHJIE OOBIKHOBEHHOW IpOOM M BO3MOYKHOCTH
IpeJCTaBICHUsT OOBIKHOBEHHOW JpoOM B BUIE JecATHUHOH. JlecsaTuuHble npoOu u
MeTpUYecKasi cuctemMa Mmep. ApupMeTHUEeCKHe [EHCTBUS W YHCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSMHU.

OtHomenue. Jlenenue B nanHoM oTHoLIeHnH. Macitad, nponopuus. [Ilpumenenue
IIPOIIOPLIMH PU PELICHUH 3a4a4.

[lonatne npoueHra. Bpruucienue mponeHTa OT BEJIWYMHBI M BEJIWYMHBI 110 €€
IOPOLEHTY. BbIpakeHue NPOLEHTOB JAECATUYHBIMU JpoOsimu. Pemenue 3amau
Ha IIPOLIEHTHI. BpIpakeHNnEe OTHOLIEHUS BEJIMYMH B IPOLICHTAX.

IHonoxuTeabHBIE H OTPULATENbHBIE YHCIIA

[TonoxurensHble W oTpuuareiabHple uucia. lLlemple uncna. Mopyne uwmcia,
reoMeTpuuecKas HHTepIpeTanns Moy uncia. 3o00paxenue yrces Ha KOOPAUMHATHOM
npsimoi. YwucnoBbie npomexxkyTku. CpaBHeHue uucen. ApupMeTudyeckue IerCTBHS
C IIOJIOKUTEJIBHBIMU ¥ OTPULIATEIbHBIMY YUCIIAMU.

[IpsmoyrosibHass cucreMa KOOpAMHAT Ha IulockocTtd. KoopauHaTtel TOYKH
Ha IUIOCKOCTH, alciucca u opauHara. [loctpoenue Todyek u Guryp Ha KOOpAMHATHOMN
IUIOCKOCTH.

bykBeHHBbIE BbIPaKeHU S

[Ipumenenue OyKB ISl 3alMCH MaTEMaTHYECKHX BBIPAKEHUH W MPEIIOKECHUMH.
CpoiicTBa apudmeTHueckux JeucTBUi. DByKBEHHbIE BBIpAKEHHUS M  YHCJIOBBIC
MOJACTAHOBKU. DYyKBEHHBIE pAaBEHCTBA, HAXOXKICHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmynbl, GopMynbl MEpUMETpa U IUIOMIAM MPSMOYTOJbHUKA, KBajapara, 00bEMa
napajuiesnienunena u Kyoa.

Penienne TeKCcTOBBIX 3a7a4

Pemenne TekCTOBBIX 3a7ad apupMETHUYECKHM crocoOoMm. Perienue morudeckux
3aj1a4. Pemenue 3ai1ay nepedbOpoM BCeX BO3MOKHBIX BAPHAHTOB.

Pemenue 3anay, cogepkamimx 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEJIMYHUHBI: CKOPOCTb,
BpEMSI, PaCCTOSIHUE, LIEHA, KOJINYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpEMS, 00bEM
paGoThl. EnMuHUIBI 3MEpeHus: Macchl, CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXy €IMHULIAMHA U3MEPEHUS KaK0M BEJIMYNHBI.

Pemenne 3anmau, CBA3aHHBIX C OTHOLICHMEM, NMPONOPLHOHAIBHOCTBHIO BEIWYMH,
IPOLEHTaMHU; PEIICHHE OCHOBHBIX 33]1a4 Ha APOOU U MPOIICHTHI.

OneHka ¥ TPUKHUIKA, OKpyrieHue pesyiabrata. CocTaBiieHne OyKBEHHBIX
BBIPAKEHUH I10 YCJIIOBHIO 3aJa4H.

[IpencraBienne naHHBIX C MOMOILIBI0 Tadbmui W auarpamMMm. Crosbuartbie
JarpaMMBbl: YTEHHE U IOCTpOEHNE. UTEHHE KPYyTOBBIX JUarpamMM.



Harasgnas reomerpust

Harnsgueie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4, Yroj, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJBbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnosiokeHrne ABYyX MNPSIMBIX HA INIOCKOCTH, NMAPAJUICIIbHBIE MPSMBIE,
IIEPIICHINKYJIAPHBIE NpsIMbIE. MI3MepeHne pacCTOSIHUI: MEXAY ABYMS TOUYKaMH, OT TOYKH
110 IIPSIMOM, JUIMHA MapLIpyTa HAa KBaAPaTHOM CETKE.

WN3mepeHne © TOCTPOECHHE YIJIOB € IOMOIIBIK  TpaHCIOpTUpa. Bunubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIIOYTOJbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YETBIPEXYTOJIbHUK, IIPUMEPBI YETBIPEXYTOJIBHUKOB. [IpSIMOYTOIbHUK,
KBaJpaT: WCIOJIb30BaHUE CBOWMCTB CTOPOH, YIJIOB, JuaroHaiueil. M3oOpaxenue
reoMeTpuueckux (GUryp Ha HEIMHOBAHHON Oymare ¢ HCHOJb30BaHUEM IUPKYJIS,
JVMHENKH, yrolbHUKa, Tpancnoptupa. [loctpoenus Ha kietyaroil Oymare.

[lepumerp MHOrOyronbHUKA. [loHsATHE TIOWATM (QUTYpPBI, €IMHULIBI U3MEPEHUS
wiowaau. [pubmmkénnoe nuaMepeHue miomand Guryp, B TOM 4YUCIE€ Ha KBaJpPaTHOM
cetke. [IpubnmxéHHoe n3MepeHue JJIMHbI OKPYKHOCTH, IJIOIIAIN KpyTa.

CumMeTpus: LeHTpaabHasi, OCEeBasi U 3€pKalbHAasi CAMMETPHH.

[TocTpoenne cuMMETPUYHBIX QUTYP.

Harnsiaaele npeacTaBieHus 0 NpOCTPAHCTBEHHBIX (PUTypax: mapasuienenumen, Kyo,

npusMa, nupammuaa, KOHyc, MIIMHAP, map u chepa. M3o0pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, HMIUHAPA U KoHYyca. Co3nanue Moaenein
MIPOCTPAHCTBEHHBIX QUryp (13 Oymaru, MpoOBOJIOKH, IJIACTUIIMHA U IPYTUX MAaTEPUAJIOB).

[Tonsatue o0BEMaA, eauHUIBI H3MEpeHuss 00bémMa. OO0BEM MIPAMOYTOJIBLHOIO

napasuienenunesna, Kyoa.

INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSA MPOTPaMMbl Y4eOHOrO Kypca K KOHILY
oOydeHus B 5 kiacce:

Yuciia 1 BbIYUCICHHA

[ToHnMaTh ¥ MpaBWIBHO YNOTPEONSATh TEPMHHBI, CBSA3aHHBIE C HATypajbHbIMU
YKCJIaMHU, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

CpaBHUBaTh U yHOPSAOYMBATh HATYypajbHbIC YHCIA, CPABHUBATH B MPOCTEHUIINX
city4asix OObIKHOBEHHBIE APOOU, AeCATUYHBIE APOOH.

CoOTHOCHUTH TOUKY Ha KOOPJAMHATHOMN (YHUCIOBOM) MPSMOI C COOTBETCTBYIOIIMM €1
YHUCIIOM W HU300pa)kaTh HATypalbHbIE YUCIIa TOYKAMU Ha KOOPAMHATHOW (YUCIIOBOIN)
IIPSAMOM.

BoimonusaTe  apudmeTHueckue  ACUCTBUS € HATYpPaJIbHBIMH  YHCIIAMH,
C OOBIKHOBEHHBIMH JIpOOSMHU B IPOCTENIINX CIyUasX.

BbIIOSHATE POBEPKY, NPUKUAKY PE3YyJIbTaTa BHIYMCICHUM.

OKpyrJIATh HaTypaJlbHbIE YHCTIA.



Pemenue TeKCTOBLIX 3a/1a4

Pemate TekcToBBIE 3amauM  apuUPMETHYECKUM CIIOCOOOM M C  TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOXKHBIX BApPHAHTOB.

Pemrats 3amauu, comepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTh,
BpeMsl, pacCTOSIHUE, IIeHa, KOJUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3allMCH, CXEMbI, TaOJHUIIbI, 0003HAYCHUS TIPU PEIICHHUU
3a7a4.

[Tonp30BaThCs OCHOBHBIMU €AWMHHUIIAMM HM3MEPEHHUsI: II€HBI, MAaCcChl, PACCTOSIHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATH OJIHA €IMHUIILI BEJTMYMHBI Uepe3 ApyTHe.

W3BnekaTh, aHaIU3UpPOBATH, OIEHWBATH HWHGPOPMAIHIO, MPEACTABICHHYIO
B TabOnuIle, Ha CTOJIOYATON AUarpaMMe, MHTEPIPETUPOBATH MPEACTABICHHBIC JTAHHBIC,
WCIIOJIb30BaTh JaHHBIE TIPU PEIICHUH 3a/1a4.

Harasgnas reomerpust

[Tonp30BaThCA FEOMETPUUECKUMU MTOHATUSIMU: TOUYKA, IPsIMasi, OTPE30K, JIyd, YroJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mTpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpPA, HUMEKIMMX (opmy
W3YUYEHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKO C VyIVIAMHU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAMH: YIOJl, BEPIIMHA, CTOPOHA, JUArOHAJIb, C OKPYKHOCTBIO: paJnycC,
JTAAMETP, LEHTP.

N3o00pakaTth n3ydeHHbIE TeOMETpUUECKHE (PUTYPBI HA HEJTMHOBAHHOW M KJIETYATOM
OyMare ¢ MOMOIIBLIO TUPKYJIS ¥ IMHEUKH.

HaxonuTe mmMHBI OTpPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C ITOMOIIBIO

JINHENKH, CTPOUTH OTPE3KHU 3aIaHHOM JNIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOT'O paanyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBajapara IJId HX
MOCTPOCHMUS, BBIYUCIICHUS TUIOIIAIN U IEPUMETPA.

Beruucnsate mepumeTp ©W  IUIONIAABR KBajpaTa, NPSIMOYTOJIbHUKA, QUTYp,
COCTaBJICHHBIX U3 MPSMOYTOIHHUKOB, B TOM YHCIIe QUTYP, H300paKEHHBIX HA KIIETYATOU
Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPUYECKMMH €IUHULAMU W3MEPEHUS JJIMHBI,
IJTOIIAM; BBIPAXKaTh OJTHU €UHULIbI BEJTUYMHBI Y€pE3 APYTHE.

Pacno3naBate mapasienenunesi, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHUIO: BEPIIHHA,
pebpo rpaHb, U3MEPEHHUs, HAXOAUTh U3MEPEHHUS Mapalleenumea, Kyoa.

Beruucnare 00bEM  kyOa, mnapajUiesenuiena IO 3aJaHHbIM — HU3MEPEHUSIM,
MOJIb30BATHCS EAMHUIIAMHU U3MEPEHUS 00bEMa.

Pemate HeciiokHBIE 33JauM  HAa HU3MEPEHUE TE€OMETPUYECKHUX  BEIIMYHMH
B MMPAKTUYECKUX CUTYALIUSX.



[IpenMeTHbIE pe3ynbTaThl OCBOCHUSA MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiacce:

Yuciaa 1 BbIYUCTICHUA

3HaTh M TNOHMMAThb TEPMHUHBI, CBS3aHHBICE C PaA3JIM4YHBIMM BHUJAAMM YHCEI U
crocobamMu HX 3aMuCH, MEPEXOAUTH (€CIM 3TO BO3MOXHO) OT OJHON (OPMBI 3amHUCH
4yuclia K IPYyrou.

CpaBHUBATH U YHOPSAI0YUBATH LIEJIbIC YUCIIA, OOBIKHOBEHHBIE U IECITUYHBIE IPOOH,
CPaBHMBATD YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BrinonusATe, coueTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(PMETUUECKUE ACHCTBUS
C HaTypaJbHBIMU M IIEJIBIMM YMCJIAMHU, OOBIKHOBEHHBIMU M JAECSITHUYHBIMU JApPOOSMHU,
ITOJIO’KATEJIBHBIMU U OTPULIATEIIbHBIMHU YU CIIAMM.

BpranciiATe 3HaYEHMST YMCIIOBBIX BBIPAXXCHUMW, BBINOJIHATH NPUKUIKY U OLIEHKY
pe3yiabTaTa BBIYUCICHUH, BBINOJHATH NPeoOpa30BaHUSI UYUCIOBBIX  BBIPAKEHHI
Ha OCHOBE CBOWCTB apHU(PMETHUUECKUX ICHCTBUH.

COOTHOCHTH TOYKY Ha KOOPJMHATHOMN MPSMON C COOTBETCTBYIOLIUM €M YHUCIOM H
n300paxkaTh YUCJIa TOUKAMU HA KOOPAMHATHOM NMPSAMOM, HAXOAUTh MOAYJb YUCIIA.

COOTHOCHUTH TOYKH B MPAMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMU 3TOU
TOYKH.

OKpyIJIATH LIEJIbIE YUCIIA U JECITUUHBIE IPOOU, HAXOIUTh MPUOINKEHUS YUCEIL.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUS

[TonumaTh W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aMUCHIO CTENCHU 4YHUCIIA,
HaxOJWTh KBaJApaT W KyO 4YKCIA, BBIYUCISATH 3HAYCHUS YHCJIOBBIX BBIPAXKEHUMH,
COAEPKAINUX CTETICHH.

[Tonp30BaThCad TpPU3HAKAMM JEIMMOCTH, PACKIIAJbIBaTh HaTypaJbHbIC YHUCIA
Ha MPOCTHIE MHOXKHUTEJIIH.

[Tonp30BaThCs MacITaA0OM, COCTABIISITH MPOIIOPIIUN U OTHOIIICHHUSI.

Hcnonp3oBaTh OyKBBI JUisi OOO3HAYEHWS YHCET TP 3aMMCA MAaTeMaTHYEeCKUX
BBIpQKEHUN, COCTaBJSATh OYKBEHHBIC BBIPAKECHHUS M (POPMYJIbI, HaXOAUTh 3HAUYCHHS
OYKBEHHBIX BBIPKCHHM, OCYIIECTBIISASI HEOOXOIUMBIE IMTOJCTAHOBKU U TPEOOpPa30BaHUS.

HaxonnTe HEM3BECTHBINM KOMIIOHEHT PABEHCTBA.

PemeHue TeKCTOBLIX 3a/1a4

PemiaTh MHOTOIIIArOBBIE TEKCTOBBIC 33124 ApU(PMETUIECKUM CIIOCOOOM.

Pemate 3amaum, cBsi3aHHBIE C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEIUYHH,
NPOIICHTAMU, PEIIaTh TPH OCHOBHBIC 331a4d HA APOOU U MPOIEHTHI.

Pemate 3amaun, comeprkamiye 3aBUCHIMOCTH, CBSI3BIBAIOIINE BEIUMYHHBI: CKOPOCTD,
BpEeMs, PACCTOSHHUE, IICHA, KOJHYECTBO, CTOMMOCTH, MPOHM3BOIUTEIHLHOCTh, BPEMS,
o0béma paboThl, HCIONB3YsSd apuMETUYeCKUEe JCHCTBHS, OLEHKY, MNPUKUIKY,
TIOJIb30BAThCS €AMHUIIAMH U3MEPEHHUSI COOTBETCTBYIONINX BETHMYUH.

CocTtaBnsaTh OYKBEHHBIC BBIPAYKEHHSI TIO YCIIOBHUIO 32]1a49H.



N3Bnekats nHpOpMAaIIKIO, MPECTABIICHHYIO B TA0IMIaX, Ha JUHEHHOM, CTOI0YaTON
WM  KPYroBOM JauarpaMmax, HWHTEPIPETUPOBATH  MPEACTABICHHBIE  JIAHHBIE,
MCIOJIb30BaTh JAHHBIC IPU PEUICHUM 33/1a4.

[IpencraBnate uHGOPMAIIUIO C TOMOIIBIO TaOJUIl, JHHEHHONW M CTOJIOYATOM
JIAarpaMM.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEUX GopMmy
U3YYEHHBIX T€OMETPUUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX
U CUMMETPUYHBIX pUryp.

N300paxkath ¢ MOMONIBIO LUPKYJIS, JIMHEUKH, TPAHCIIOPTUPA HA HEIMHOBAHHON U
KJeTyaTo Oymare M3y4deHHbIE IJIOCKHUE reoMeTpuyeckue (Urypbl U KOHQPUTYpaluH,
CUMMETpUYHbIE (DUTYPBHIL.

[Tonb30BaThCAd TE€OMETPUUYECKMMHU TOHATHSMHU: PABEHCTBO (UTYyp, CUMMETpHS,
UCIIOJIB30BaTh TEPMUHOJOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CUMMETPHM, LIEHTP
CUMMETPHHU.

HaxoauTpe BEIMYUHBI YTII0B U3MEPEHUEM C IOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, I10JIb30BAThCA NPHU PELICHUM 3a4a4 T'PalyCHOM MEpOM YIJIOB,
pAacIio3HaBaTh HA YEPTEKAX OCTPBIN, PSIMOU, pA3BEPHYTHIN U TYIION YIJIbI.

Bpluncnate anuMHY  JIOMAaHOW, TIEPUMETP MHOIOYTOJIBHUKA, ITOJb30BAaThCS
€AUHULAMM W3MEPEHHUs JUIMHBI, BBIPAXaTb OJHU EIWHMIBI U3MEPEHUS JUIMHBI 4epe3
Ipyrue.

HaxoauTpe, ucnonb3ys 4YepTEKHbIE HHCTPYMEHTBI, PACCTOSHHUS: MEXKIY ABYMS
TOYKaMH, OT TOUYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPAaTHOM CETKE.

Boruucasate minomanb GuUryp, COCTaBICHHBIX U3 MPAMOYTOJILHUKOB, UCIOJIb30BATh
pazOueHne Ha  NPSIMOYIOJbHHKH, Ha  paBHbIE  (UITYpHI,  JOCTpauBaHUE
0 TPSIMOYTOJIbHUKA, IMOJIb30BAThCSI OCHOBHBIMU E€IWHUIIAMU W3MEPEHUS ILIOMIA/IH,
BBIPAXaTh OJHU €AUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

PacrioznaBate Ha MOJENAX M M300pAKEHUSAX MNHUPAMUAY, KOHYC, LIMIUHJP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxaTh Ha KJIETYAaTON OyMare mpsiMOyTOJIbHBIN MapaylIeTIeHIIe].

Boruncnate 00b€M  NPAMOYTOJIBHOTO MapajleNenuneaa, Ky0a, I0Ib30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BEMA;

Pemate HecnmokHbBIE 3aJa4M  HAa HAXOXKICHUE TEOMETPUYECKHX BEJIMYHH
B [IPAKTUYECKUX CUTYaLIMSIX.



TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
Hanmenosanue pazaena |KomngectBo OcHoBHOE OCHOBHBIE BUJIBI ICITETLHOCTH 00YJaIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
HatypanbHble uncna. 43 Hecarnunas YuraTh, 3aIUCHIBATH, CPABHIUBATH HATYPAJIbHBIC YUCIIA;
JleticTBUS C HATYpaTbHBIMH CHUCTEMa CYUCIICHUS. | MpeNJaraTh M 00Cy:KIaTh CIOCO0bI YIIOPSOYNBAHUS YHCEIL.

qHCJIaMHA

Psn HaTypanbHbIX
YHCelL.
Harypanpnbii psn.
Yucno 0.
HarypanbHblie yncna
Ha KOOPAUHATHOU
MIPAMOM.
CpaBHenue,
OKpYyIJICHUE

HATypaJIbHBIX YHCEIL.

Apudmernueckue
JENUCTBUS

C HATypaJIbHBIMH
yuciamu. CBOICTBa
HYJIS IPU CITOKSHUT
Y YMHOKCHUH,
CBOMCTBA €IUHUIIBI
IPY YMHOXEHUH.

M300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YKUCIIA
TOYKaMU Ha KOOPJAMHATHOU NPAMON, HAXOAUTh KOOPAUHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYpaJIBHOTO psafa, uncen 0 u 1
IIPU CJIIOKEHUU U YMHOKECHUHU.

Hcnosb30BaTh NPaBHI0 OKPYIJICHHS HATYPAJIBHBIX YHCEIL.
BoinosHATh apudMeTnyeckue 1eMCTBUS C HATYPAJIbHBIMU
YUCJIAMH, BBIYMCIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN

co ckoOKaMu 1 6e3 CKOOOK.

3anuceIBaTh NIPOU3BEICHNE B BUIE CTEIICHHU, YUTATh
CTENEHU, MCIOJIb30BAaTh TEPMHUHOJIOTHIO (OCHOBAHUE,
[I0Ka3aTelb), BBIYUCIATH 3HAYECHHUS CTETICHEN.

BbINOJHATH NPUKUAKY M OLEHKY 3HaYEHUW YHUCIIOBBIX
BBIPAKCHUM, PeJIaraTh U IPUMEHATh IPUEMBbI IPOBEPKHU
BBIYMCIICHUM.

Hcnonb3oBaTh NPU BHIYUCICHUAX IEPEMECTUTEIIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacIpeneauTeIbHOE CBOVCTBO YMHOXKEHUS; (pOpMyYyTHpPOBaTH




[IepemecturensHoe
1 COYETATEIbHOE
CBOMCTBA CI0KECHUS
Y YMHOKCHHUA,
pacrnpeieuTeNIbHOe
CBOMCTBO
YMHOKEHHS.
Jenurenu u
KpaTHBIE YUCIA,
pa3yoKEeHUE Yncia
Ha MHO>XMUTEJIH.
Jlenenue

¢ ocratkoM. [IpocTteie
1 COCTaBHbIE YMCIIA.
[Ipu3naku
JICIUMOCTH Ha 2, 5,
10, 3, 9.

Crermnens ¢
HATypajJbHbIM
MOKa3aTesIeM.
YucnoBbie
BBIPAYKCHUS;
MOPSJIOK IEMCTBUM.
Pemenne TeKCTOBBIX
3aJla4 Ha BCe
apupMeTHIECKUe

U MPUMEHATH NMPAaBWJIa IPeoOpa30BaHUS YUCTOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apuU(PMETUUECKUX JICUCTBUH.
HccaenoBath 4MCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH U
000CHOBBIBATH THIOTE3bI, POPMYJIUPOBATH 0000 IIEHUS U
BBIBO/IbI [10 PE3YyJIbTaTaM IPOBEAEHHOTO UCCIICIOBAHMUS.
@opMyTUPOBATH ONPeieIeHUs ICIUTEIIS U KPaTHOTO,
Ha3bIBATh JICJIUTEIIN U KPATHBIC YMCIIA; PACIIO3HABATH
MPOCTBIE U COCTABHBIEC YKCIIA; (POPMYJIUPOBATH U
NMPUMEHSATH NMPU3HAKH JIIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATh AJITOPUTM PA3JIOKEHHS YHCIIA HA IPOCTHIE
MHOXHUTEIN; HAXOAUTb OCTATKHU OT JCJICHUS U HETIOJHOE
YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 HaTypaJIbHBIX YHUCJIAX, MPUBOJAUTH NPUMEPbI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPaJIbHBIX YHCEIL
KoncTpyupoBath MaTeMaTH4ecKHe MPeII0KEeHUS

C IOMOUIBIO CBA30K «H», «KUJIN», KECIIH. .., TO...).

PemaTh TekCTOBBIC 3a/1aUM apUPMETUYECKUM CTIOCOOOM,
HCIO0JIb30BATh 3aBUCHUMOCTH MEK/ly BEJINUUHAMU (CKOPOCTb,
BpEMs1, PACCTOSIHHE; 11€HA, KOJIMYECTBO, CTOUMOCTb U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopmMyIMpPoBaTh YCIOBUE, U3BJEKATh HEOOXOIMMbIE
JAHHbBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK/ly BETUUYNHAMH,
CTPOUTH JIOTUYECKYIO LIEMTOYKY PACCYKIACHUM.
MoaeaupoBarh X0/ PELUICHUS 3aa4H C IOMOIIBIO PUCYHKA,




JICHCTBHS,
Ha JIBM)KCHHE H
MOKYIIKH

CXEMBI, TAOJIMIIEI.

IIpuBoauThH, pa3dUpaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aIMCH PEIEHUN TEKCTOBBIX 3a1ad.

Kpuruyecku oleHUBATH ITOJYYEHHBIN PE3yJIbTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIMOKH.

Pemath 3a71a4u ¢ MOMOILBIO ITepedopa BCEX BO3MOKHBIX
BApUAHTOB.

3HAKOMHTBCS ¢ HCTOPHei pa3BUTHS apu(PMETUKU

Harnsanas reomerpus.
JInHUM HA TUTOCKOCTH

12

Touka, psimasi,
OTPE30K, JIyY.
Jlomamnas.
N3mepenue miimHbI
OTpe3Ka,
METPHUYECKHUE
€JIMHULIBI
W3MEpPEHUS IJINHBI.

OKpy>KHOCTb U KpYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
13 OKPYKHOCTEN.
Yrou. [Ipsamon,
OCTpBIU, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenne yrios.

Pacno3HaBaTh Ha 4yepTeKax, pUCYHKAX, ONMMUCHIBATD,
UCITOJIb3YsI TEPMUHOJIOTHIO, K H300PaKaTh C [IOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K, JIy4,
yTOJ1, IOMaHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPpUBOAUTH NPUMEPbI OOBEKTOB PEATBHOTO
MUPA, UMEIOIINX POPMY U3YUEHHBIX (DUTYDP, OLIEHUBATH UX
JIMHEWHBIE PA3MEPBL.

Hcnosb30BaTh TMHENHKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI
JUISL IOCTPOEHUS M U3MEPEHUSA: H3MEPATH JUIMHY OTpe3Ka,
BEJIMYMHY YIUIa; CTPOUTH OTPE30K 3aJaHHOW JUIMHBI, YTOJI,
3aJaHHOM BENIMYMHBI, 0TKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTB 3aJaHHOTO pajnyca.
N300paxaTs KOHQUTYypaLIUK T€OMETPUUECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEN, X YACTEN HA HEJTMHOBAHHOU U
KJIET4aTOM Oymare; nmpeajiaratb, ONMChIBATH M 00CYK1aTh
CII0CO0BbI, AJITOPUTMBI IOCTPOCHMUSL.

Pacno3naBaTh u H300paskaTh HAa HEJIMHOBAaHHOM U




[IpakTnueckas
pabota
«Iloctpoenue
YTIIOB»

KJIeT4yaToi OymMare npsiMoi, OCTPBIN, TyTOM, pa3BEPHYTHIM
YTJIbl; CPABHUBATH YIJIbL.

BbIYHCIATH 1JIMHBI OTPE3KOB, JIOMAHBIX.

IloHMMaTh U MCIOJIB30BAThH NPU PELICHUH 32124
3aBHCHMMOCTH MEK1y EAMHALIAMU METPUIECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMU CUCTEMAaMHU MED;
BBIPAKAaTh JUIMHY B PA3JIMYHBIX €IMHNALIAX U3MEPEHUS.
HccnenoBarh Gurypsl 1 KOHQUTYpALIUH, UCTIONIB3YS

U (pOBbIE peCcypChl

OOBIKHOBEHHBIE TPOOH

48

HpoOs. [TpaBunbHbIC
Y HETIPaBUJIbHBIC
npobu. OcHOBHOE
CBOICTBO ApOOH.
CpaBHeHue apo0eii.
Cnoxenue u
BBIUATAHUE
OOBIKHOBEHHBIX
npobeit. CMmernanHas
IpoOb. YMHOKEHHUE
U JIeJICHHE
OOBIKHOBEHHBIX
Jpo0eii; B3aMMHO-
obpaTHbIe 1poowu.
Penienue TekCcTOBBIX
3a/a4, CoAepIKaIIux
npobu. OCHOBHBIE

MoaeaupoBarthb B rpaduueckoit, npeaMeTHon ¢hopme,

C IOMOIIIBIO0 KOMITBIOTEPA MOHATHS U CBOMCTBA, CBS3aHHBIC

C OOBIKHOBEHHOM JIPOOKIO.

YuTaTh ¥ 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NnpeaIaraTb, 000CHOBBIBATH M 00CYK/IAaTh CIOCOOBI
yIOPSA0YUBAHUS IPOOEH.

N300paxkaTh 0ObIKHOBEHHBIE IPOOH TOUKAMU

Ha KOOPJIMHATHOM NPsSMOif; HCIOJIb30BATH KOOPAMHATHYIO
IPSIMYIO JUIsS CpaBHEHUS Apo0ei.

®opMyIHPOBATH, 3aIMCHIBATH € IOMOUIBI0O 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU APOOH; HCMOJIb30BATH OCHOBHOE
CBOWCTBO JpoOU AJIsi COKpalleHus pooeit 1 MpuBeIeHus
IpoOu K HOBOMY 3HAMEHATEJNIO.

IIpencraBiasiTh CMEIIaHHYIO IPOOb B BUJIE HETIPABUIBHON U
BBIICTISITH LIENTYI0 YaCTh YKCIIa U3 HEMPaBUIHLHOU APOOH.
BoIinosHATH apupMeTHUecKHe 1eCTBUA

¢ OOBIKHOBEHHBIMU IPOOSIMU; IPUMEHSATH CBOICTBA




3a/1ayu Ha JPOOH.
[Ipumenenue OykB
TUIS1 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHUH U
MPEIJIOKECHU N

apuPpMETHICCKUX JCHCTBUN ISl pallMOHATIN3AIIAN
BBIYMCIICHUN.

BoINOJIHATH NPUKHAKY U OLEHKY PE3YJIbTaTa BEIYMCIICHHUI;
NpeAIaraTh U NPUMEHATh NPUEMbI IPOBEPKH BBIYMCIICHUM.
IIpoBoauTH KccIeI0BAHUA CBOWCTB APOOECH, OMUPasiCh

Ha YHCJIOBBIE DKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM.

Pemiath TeKCTOBBIC 337a4H, COAEPKALLUE IPOOHBIE TaHHbBIE, U
3a1a4M HAa HaXO0KJI€HUE YACTH LIEJIOr0 U LEIO0T0 MO €ro YacTu;
BbISIBJISITh UX CXOJACTBA U PA3JIUYHUSL.

MoaeaupoBaTh X0/ pELICHUS 33Ja4H C TOMONIBIO PUCYHKA,
CXEMBI, TAOJIMIIBI.

IIpuBoauTh, pa3duparb, OEHUBATH PA3JINYHbBIC PEILICHNUS,
3alMCH PEIICHUH TEKCTOBBIX 3a/1a4.

Kputuyecku oueHUBaTh IOJy4EHHBIN PE3YIIBTAT,
OCYILIECTBIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMMTBCS ¢ HCTOPHEi pa3BUTHA apu(METHKU

Harmsinaas reomerpust.
MHOroyrojasHUKH
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MHOTOYTOJIbHUKH.
YeThIpEXYTroJIbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceIBaTh, HCMOJIB3YS TEPMUHOJIOTHIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTMPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoauTH MpUMeEPHI 00HEKTOB PEATBHOTO MUPA, UMEIOIIUX
(bopMy MHOTOYTOJIbHUKA, TPAMOYTOJIbHUKA, KBaApaTa,




pabota
«IToctpoenune
PSAMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOpOHaMU

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyroyibHUK.
[Lnomans n
MIEPUMETP
PSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSMOYTOJIBHUKOB,
€ IMHUILIBI
U3MEPEHUS
TUIOLLAH.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHUKA, OLEHUBATH UX JINHEIHBIE Pa3MEpHI.
BuI4HCIATh: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIBHHKA,
MHOT'OYT'OJIbHUKA; ITOIIaAb PSMOYTOJIbBHUKA, KBaIpaTa.
HN300paxaTs OCTPOYTOJbHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HETMHOBAHHOM U KJleTYaTOM Oymare KBajapar u
MPSMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HccaenoBatb CBOMCTBA IPAMOYTOJIbHUKA, KBAApaTa IyTEM
HKCIIEPUMEHTA, HAOIO/ICHUS, U3MEPEHUS, MOJICIIUPOBAHUS;
CpPaBHMBATBH CBOMCTBA KBAJpaTa U MPSMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTH4ecKHe MPeII0KEeHUS

C MMOMOIIBIO CBSI30K «HEKOTOPBINY, «J11000i». Pacno3HaBaTh
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHNS O MHOTOYT'OJIbHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBarb 3aBUCHMOCTD IUIOIIAAN KBAApaTa OT IJIMHBI
€r0 CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAIPATHOM CETKM IS IOCTPOECHUS
¢buryp; pa3douBaTh IPsIMOYTOJILHUK HA KBAJIpaThl,
TPEYTOJIbHUKH; COCTABJATH (DUTypbI U3 KBAJPATOB U
IPSIMOYTOJIBHUKOB M HAXOJUTh UX MJIONIA/lb, pa30UBaTh
¢burypsl Ha IPAMOYTOJILHUKH U KBAJPAThl U HAXOIUTh UX
IJIOIIAMb.

BripaxkaTh BeJIMUMHY IUIOLAAU B PA3JIUYHBIX EUHULIAX
U3MEPEHUS METPUUYECKON CUCTEMBI MEP, HOHUMATh 1
HCI0JIB30BAaTh 3AaBUCUMOCTH MEKy METPUUECKUMHU
€AMHULIAMU U3MEPEHUS TIJIOIIA N,




3HAKOMHTBHCS ¢ MPUMEPAMH MPUMEHEHHs TUIOIIATU 1
NepUMeTpa B MPAKTUICCKUX CUTyalusx. PemaTts 3agauu

U3 peajbHOMU KU3HH, MPeAaratb  00Cy:KI1aTh pa3TudHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecsiTuuHbie APOOH
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JlecsaTryHas 3aMUCh
npobeii. CpaBHEHHE
JECATUYHBIX
TpoOeH.

JlencTBus

C IECATHIHBIMH
JTPOOSIMH.
Oxkpyriienue
JECATUYHBIX
JpoOeH.

Penrenne TeKCTOBBIX
3a/1a4, Coaep KaInx
npobu. OCHOBHBIE
3a71a4M Ha Ipoou

IIpeacTaBiasATh JECATUUHYIO TIpOOH B BUJIE OOBIKHOBEHHOM,
YHUTATh U 3aNMCHIBATH, CPABHUBATH JCCATUYHBIC APOOH,
NnpeaaraTb, 000CHOBBIBATH U 00CYKIaTh CIOCO0bI
YIOPSAA0YUBAHUS IECATUYHBIX IPOOEi.

HN300paxkaTh necsaTUUHbIE JPOOH TOUKAMU Ha KOOPAHMHATHOMN
MPAMOM.

BbISIBJSITH CX0/ACTBA U PAa3JIHYUsl TPABUI apU(PMETHIECKUX
JNEUCTBUM C HATYPAIBHBIMU YUCIIAMU U JECATUYHBIMA
Tpo0sMU, OOBIACHSITH HX.

BbInoaHATH apudMeTnyecKue 1eUCTBUS C 1ECATUIHBIMU
Ipo0siMU; BBIMOJIHATH NPUKHIAKY M OLEHKY pe3ysbTara
BBIYMCIICHUN.

IIpumMeHATH cBolicTBAa apu(pMETHUECKUX ACHCTBHIA

JUISl pallMOHAIN3alN BBIYMCIICHHM.

IIpuMeHATH NPABWIO OKPYIJIEHUS IECATUYHBIX APOOEH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IpOOEii,
ONMPASICh HA YUCIIOBBIE SIKCIIEPUMEHTHI (B TOM YHUCIIE

C IIOMOILBIO KOMIIBIOTEPA), BBIABUIATH TMIIOTE3bI U
IPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh NCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMS

0 Apo0sX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMUS U OTPULIAHUSI BBICKA3bIBAHHUM.




PemiaTh TeKCTOBBIE 3a]]a41, COAEPIKAIINE IPOOHBIE JAHHBIE, U
Ha HAaXO0XKJAEHUE YaCTH LEJOro U LEJIOT0 MO €ro 4acTu;
BBIAIBJISITH UX CXOJCTBA U Pa3IUYUSL.

MopeanpoBaTh X0/ PEIICHHS 3a/1a4i C TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [IpuBoaANTH, pa3oupaTh, OLEHNBATH
pa3lIMYHbIE PEIICHUS, 3aITUCH PEIIEHUN TEKCTOBBIX 3aa4.
OnepupoBaTh JIpOOHBIMU YHCIAMU B PEATbHBIX KU3HEHHBIX
CUTYalUsIX.

KpuTnuecku onieHMBaTh NMOJIy4eHHBIN pe3ysIbTarT,
OCYLIECTBJISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OIIHOKH.
3HAKOMHUTBHCS C HCTOPHUE pa3BUTHUS apUDMETUKH

Harnsanas reomerpust.
Tena u urypsr
B IPOCTPAHCTBE

MHOrorpaHHukKHy.
N3o0paxenue
MHOTOTPaHHUKOB.
Monenu
MIPOCTPAHCTBEHHBIX
TeJL.
[IpsitMmoyTOJIBHBIN
napajuieJenunesn,
Kky0. Pa3BépTku kyda
U MapaJijiesienunesa.
[IpakTnueckas
pabota «Pa3BépTka
Ky0ay.

O0bEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOLIEM
MHpe MIPSIMOYTOJIbHBIN Napajienenunen, Kyo,
MHOTOI'PaHHHUKH, ONMCHIBATH, HCIOJIb3YS TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE Pa3MEPHI.

IIpuBoguTH MpUMeEPBI 00HEKTOB PEATHLHOTO MUPA, UMEIOIINX
(dbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO Tapajuieienunena,
KyoOa.

N300paxkath Ky0 Ha KIeTyaTOl Oymare.

HccaenoBathb cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO
napajuieenune a, MHOrOrpaHHUKOB, UCIIOJIb3Ysl MOJEINH.
Pacno3naBaTh U M300pakaTh pa3BEPTKU KyOa U
napauienenunena. MogeaupoBaTh KyO U mapajieienune
u3 OyMar v Mpoyux MaTepuagoB, 00bACHATDH CIIOCO0
MOJEIINPOBAHUSL.




IIPSAMOYTOJIBHOT'O
napajuiejenumnena

Haxoauth n3MepeHusi, BHIMUCIATH TUIOIIA (b TOBEPXHOCTH;
00BEM KyOa, IpsIMOYTOJIBHOTO MapajlieenuIe/a;
HCCJIe0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JTMHBI €T0
pedpa, BBIABUIATH U 000CHOBBIBATH THIIOTE3Y.
Ha6aoaaTh 1 IPOBOAMTH AHAJOTHM MEXK/Y MOHATUSMU
iomaau u o0béma, NnepUMeTpa 1 IJI0MAAN TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHNUS

0 MHOTOTpaHHHUKaX, NPUBOAUTH NPUMeEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS U OTPULIAHMSI BBICKA3bIBAHU.
Pemarsb 321241 13 peanbHON KU3HU

[ToBTOpeHue n 0000IICHNE
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[ToBTOpEHUE
OCHOBHBIX MOHSITHUHI
1 METOJOB Kypca

5 KJacca,
00001IeHne 3HAaHUH

BouI4HCIsITh 3HAaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJIbHbIE YKCIa, OOBIKHOBEHHBIE U AECSITUYHBIE I1PO0H,
BBITNIOJIHATH MPE0OpPa30BAHMS YHUCEIT.

Bb10upaTthb c1nocod cpaBHEHUS YUCEIT, BBIYUCIICHHUI,
NMPUMEHSITh CBOMCTBA apu(PMETHUECKUX IEUCTBUN

JUISL PaMOHAIN3AUU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOJTHSAEMBIX JEHCTBUH U
CaMOMNPOBEPKY PE3yJIbTATA BEIYUCICHUM.

Pemats 3agaum 13 peasibHOW )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUJIS PEIICHUS 3a1a4 U3 IPYyTUX
y4eOHBIX NMPEAMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0aMH, CDABHUBATD -
CIOCO0BI pEUICHNS 32141, BBIOMPATh PAallHOHAIbHBIN
c1ocod

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170




6 KJIACC

HaumenoBanue paznena |KomuuecTBo OcHoBHOE OcHOBHBIE BU/JIBI AESATEIHHOCTH O0YUYaAIOLIUXCSI
(Temnl) Kypca 4acoB COZCPIKAHUE
HatypanbHble ynicna 30 Apudmernueckue BoinousaTs apudmeTnyeckue aeiicTBUSL C MHOTO3HAYHBIMU
NEeNCTBUS HaTypaJbHBIMHU YHUCIAMU, HAXOAUTH 3HAYEHHU S YHCIIOBBIX
C MHOT'O3HAYHbIMU BBIPAKEHHI CO CKOOKaMH U 0€3 CKOOOK; BHIYMCJISITh
HaTypaJbHBIMU 3HAYEeHMs BBIPAKEHUM, COAECPKAIIMNX CTEIICHU.
yucnamu. YucioBble | BbINOJHATH NPUKUIKY M OLEHKY 3HAYEHUI YUCIOBBIX
BBIpKEHUS, BBIPAXKEHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yibTaTa.
MOPSZOK JEHCTBUM, Hcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIBHOE U
UCIOJIb30BaHUE COYETaTEIbHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHMUS,

cko0ok. OKpyriieHne | pacupeleaMTENLHOE CBOMCTBO YMHOKEHUS OTHOCUTEILHO
HATYPaJbHBIX YMCENl. | CIOXKEHHs, CBOMCTBA apU(PMETHYECKUX ACHCTBU.
Henurenu u kpataple | McciaenoBaTh 4ucioBbIe 3aKOHOMEPHOCTH, IIPOBOAUTD
YKCIIa, HAMOONBIIKMKM | YHUCIOBBIE IKCIIEPUMEHTHI, BBIIBUIATh H 000CHOBBIBATH

o0 nennTeNb U THIIOTE3bI.

HauMmeHbliee obiee | POPMYJIHPOBATHL ONpeAeJeHHs ASIUTEN] U KPaTHOTO,
KpaTHOE. HanOOJIBIIETO OOILErO ACAUTENS U HAMMEHBIIETO OOLIEro
JlenmMMOCTh CyMMBI | KPAaTHOTO, IPOCTOIO M COCTABHOT'O YHCEJT; UCTIOIb30BATh ATH
IPOM3BE/ICHUS. HOHATHSA TIPU PELIEHUH 3aad.

Henenue IIpuMeHsITL aJITOPUTMBI BEIYMCIIEHHS] HAMOOJIBIIET0 OOIIEro
C OCTAaTKOM. AENUTENs U HAUMEHbIIEro 0OIIEro KPaTHOIO ABYX YHCET,
Pelienye TEKCTOBBIX | aJICOPUTM PA3I0KEHHs YUCIIA HA IIPOCTBIE MHOKHUTEIH.

3a1a4 HccaenoBathb ycrnoBus 1e1uMocTy Ha 4 U 6.

HccnenoBathb, 00CyK1aTh, GOPMYJTHPOBATH U




000CHOBBIBATH BbIBO/I O YETHOCTU CYyMMBI, IPOU3BEICHUS:
JIByX YETHBIX YHUCEIL, IBYX HEUYETHBIX YUCIIEC, YETHOTO U
HEYETHOTO YHCEIL.

HccaenoBarh cBOMCTBA J1EIMMOCTY CYMMBI U TPOU3BENCHUS
YHCell.

IIpuBoaMTH NPUMeEPHI YUCEJ C 38JTAHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BePHbIE M HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YKCEJ, OMPOBEPraTh HEBEPHBIE YTBEPKIACHUS
C MOMOILBIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4eCKUeE NMPeAI0KEeHUS

C IOMOIIBIO CBSI30K «M», «HJIN», «ECIHU..., TO...».

PemiaTh TEKCTOBBIC 3aa4H, BKIIOUYAOIINE TTOHSATHS
JETUMOCTH, apu(PMETHIECKUM CIIOCOOOM, UCIIOIb30BaTh
nepebop BCEX BO3MOKHBIX BApUAHTOB.

MoaeaupoBarh X0/ PELUICHUS 331a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIAIBI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3TUYHBIE PEIICHUS,
3aIlCHU PENIEHUM TEKCTOBBIX 33/1a4.

Kpurnyecku oneHNBATh MOJYUYCHHBIN pe3yJIbTaT, HAXOAUTh
OIMHMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsanas reomerpus.
[IpsiMbIE HA MIJIOCKOCTH

[IepnennukymnspHbIC
IpsIMBIE.
[TapaiutenbHbIE
IIpsIMBIE.
Paccrosiane mexny

Pacno3HaBaTh Ha yepTe)Kax, pUCYHKaX CIIy4ad B3aMMHOTO
PACIIOJIOKEHUS ABYX IIPSIMBIX.

HN300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOMW U KJIeTYaToil Oymare J1Be epeceKaroecs
IIpsIMBIE, JBE MAPAJIENIbHBIE NPSIMBIE, CTPOUTD MPAMYIO,




JIBYMsI TOUKaMHU,
OT TOYKH A0 NPAMOH,
JUIMHA MapLIpyTa

Ha KBAJIPaTHOU CETKE

NEPNEHANKYIJIPHYIO TaHHOM.

IIpuBoaUTH NpUMepPHI NapAIICIBHOCTH U
NIEPIECHIUKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYI'OJIbHUKAX NEPIECHAUKYJISIPHBIE U
napajuienbHble CTOpoHbl. M300pamaTh MHOTOYTOJIbHUKH

C IapaJIeJIbHBIMHU, IEPIIEHAUKYJIIPHBIMU CTOPOHAMM.
HaxoauTh paccTosiHue MEXY IBYMs TOUKaMH, OT TOYKH
110 MIPSAMOM, JUTMHY IIyTH Ha KBAIPATHOU CETKE, B TOM YHUCJIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jlpobu
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OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO JIpo0H,

COKpaIIeHue Ipo0ei.

CpaBHeHuE U
YHOPSI0YNBAHUE
TPOOEH.
JlecaTuunbie 1poou
U METpUYECKas
cucTema Mep.
Apudmernueckue
JIEUCTBUS

¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU
TPOOSIMH.
OrHomrenue.
Jlenenue B J7aHHOM

CpaBHUBATB M YIOPSAI0YMBATH JpOoOH, BHIOUPATH CIIOCO0
CpaBHEHUS IPOOEH.

IIpencraBiasiTh 1eCATUYHBIE IPOOU B BUE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHbIE B BUJIE JECATUYHBIX, HCIOJIb30BATh
IKBHBAJIEHTHbIE MPEACTABJIEHUS TPOOHBIX YUCEN MPU UX
CpPaBHEHUU, IPU BbIYKMCICHUAX. MCIIOJIB30BATh 1ECSITUUHBIC
IpoOu pu npeoOpa30BaHUM BEIMUYKUH B METPUUYECKON
CUCTEME MED.

BbInoJgHATH apupMeTHYECKUE AeiiCTBUS

C OOBIKHOBEHHBIMU U JACCATUIHBIMU JPOOSIMHU.

BouI4ucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIC U JACCITUYHBIC APOOH, BHITTOTHITh
npeoOpa3zoBaHus ApooOeil, BLIONPATH cNOC00, TPUMEHATH
CBOMCTBA apupMeTHUECKUX ACHCTBUH JJIs palluOHAIM3aIuN
BBIYHCIICHUN.

CocTaBiasTh OTHOIIEHUS U IPONOPIUU, HAXOAUTH
OTHOIIIEHUE BEJINYHH, JE€IUTh BEIMYUHY B JaHHOM




OTHOIIICHUM.
Macmra0,
[IPONOPLIUSL.
[TonsATHE npo1eHTA.
Brruuciaenue
MPOLIEHTA

OT BEJIUYHHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, CoAep Kalux
JpOOU U MPOIEHTHI.
IIpaxkTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPYKHOCTH
K €€ TuaMeTpy»

OTHOILICHUH.
HaxoanTh 3KcnepuMeHTaIbHBIM Iy TEM OTHOIICHHE JJIUHbI
OKPY>KHOCTH K €€ AuamMeTpy.

HNutepnpernpoBaTh MacmTad Kak OTHOIIICHUE BEJIMYHH,
HAXOUTh MACIITA0 IJIaHAa, KAPTHI U BEIYUCIIATH PACCTOSHUSI,
UCIIOJIb3Ysl MacIiTao.

OOBSACHATD, YTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUH
CO CIIOBOM «IIPOTICHT». BhIpaskaTh MPOIEHTHI B IPOOSX U
JIpoOu B MPOLIEHTAX, OTHOUIEHUE IBYX BEJIUYHUH B MPOLEHTAX.
BbIYHCASITH IPOIIEHT OT YKCJIA U YUCTIO MO €r0 MPOLICHTY.
OKpyrasaTh 1poOu U MPOIICHTHI, HAXOAUTH MPUOTKCHHUS
YrCell.

Pemats 3a1a4u Ha 4YacTH, NPOLIEHTHI, IPOIIOPLIUH,

Ha HaXOXKJICHHE ApOoOH (MIPOIICHTA) OT BETUINHBI U BEJTMYUHBI
1o e€ 1podu (TIPOIIeHTY ), APoOH (TPOIIEHTA), KOTOPHIN
COCTAaBJISIET OJ{HA BeJIM4MHA OT Apyrou. [lpuBoauts,
pa3ouparhb, OLEHUBATH PA3JIUYHBIE PEIICHUS, 3AMUCU
pelIeHnil TeKCTOBBIX 3a/1ay.

N3BjaexkaTs nHGOPMANMIO U3 TAOJIUI] U AUATPAMM,
WHTEPIPETUPOBATH TAOJUIHBIC TAHHEIE,

OTIpe/IeIAThL HAauOOJbIIIee M HANMEHBIIIECE

U3 TIPEJICTABIICHHBIX IaHHBIX

Harnsignas reomeTpus.
Cummerpus

OceBast cummeTpus.
LenTpanbHas
CUMMETPUS.

Pacno3HaBaTh Ha yepTexax U U300pKEHUSIX, H300PAKATH
OT PyKH, CTPOUTH C TTIOMOIIbIO HHCTPYMEHTOB (QUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, TPSIMOYTOJIBHUK,




IToctpoenue
CUMMETPUYHBIX
buryp.
IIpaxkTnueckas
pabota «OceBas
CUMMETPHSD.
Cummetpus

B IIPOCTPAHCTBE

OKPY’KHOCTB), CAMMETPUYHYO TaHHON OTHOCUTEJIEHO
MPSIMOU, TOUKH.

Haxoaurb npuMepbl CUMMETPUM B OKPYKAIOILEM MUDE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCHUTENBHO IIPSAMOM; KOHCTPYHUPOBATH FEOMETPUYECKHE
KOH(UTypaluu, UCIOJIb3ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBarh CBOMCTBA N3YUCHHBIX PUTYp, CBA3AHHBIC

C CUMMETpUEN, UCIIOJIb3Ys IKCIIEPUMEHT, HAa0JII0/IEHUE,
MOJEIIMPOBAHNE.

O00CHOBBIBATD, OIIPOBEPraTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPXKACHUSI O CAMMETPUHU PUTYD

BripaskeHus ¢ OykBamu

[Ipumenenue OykB
IUIS 3aIUCH
MaTEMaTUYECKUX
BBIPAKEHNUU U
IIPEUTOKEHH M.
bykBeHHbIE
BBIPAXKXEHUS U
YHUCIIOBBIE
ITOZICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaxO0XJICHUE
HEU3BECTHOTO

Hcnoab3oBath 0yKBBI 17151 0003HAUEHUS YMCEN, TIPU 3aITUCH
MaTEMaTHUYECKUX YTBEP>KJIEHUH, COCTaBIISITh OYKBEHHBIE
BBIPAKEHHUSI 110 YCIOBUIO 3a1a4H.

HccnenoBaTh HECIOKHBIE YUCIOBBIE 3aAKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbIyMcIATh YMCIOBOE 3HaUYEHNE OYKBEHHOT'O BHIPAYKEHUS
IIPU 3a/IaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh (OPMYJIbI: IEPUMETPA U TUIOIIATU
IPSIMOYTOJIBHUKA, KBaAPAaTa; IJIMHbBI OKPYKHOCTH, TUIOLIAAH
KpYra; BHIIOJIHATH BBIYHCJIEHHUS 110 3TUM (POpMyJIaM.
CocTaBiasith (pOpMYJIbl, BBIPAXKAIOLINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTbh, BPEMS, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM




KOMITOHEHTA. paOoThI; BEIOIHATH BBIYUCIICHUSA IO 3TUM (OpMyJiaM.
DopmyJsl HaxoauTh HEU3BECTHBINM KOMIIOHEHT apU(PMETUUECKOTO
JNEUCTBHS
Harnsannas reomerpus. 14 YeTsIpEXYTroJIbHUK, N300paxkaTh Ha HETMHOBAHHOM U KJIeTYaTON Oymare
®durypsl Ha MJIOCKOCTH IpUMEpPbI C MCMOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMUA CBOMCTBAMHM:
[TpsMOYTOBbHUK, C mapajielbHbIMU, IEPIEHANKYIISIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpPOH, YTJIOB,
JTUaroHaiei.
N3smepenue yrios.
Bungsr
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnomane Gurypsl.
DopMybl
NIepUMeTpa 1
IJIOIATN
IPSIMOYTOJIbHHKA.
[Tpubnmxénnoe
U3MEPEHHUE IUIOIIAIN
dburyp.
[IpakTnueckas

CTOPOHAMU, IPSIMBIMH YTJIaMHU | ApP., PABHOOEAPEHHBII
TpeyroyibHUK. Ilpennarars u 00Cy:KaaThb cnocoobl,
aJITOPUTMBI [TIOCTPOCHUS.

HccnenoBarh, UConb3ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJEIUPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBAapaTa,
pa30uBaTh Ha TPEYTroJabHUKU. OGOCHOBBIBATH, ONIPOBEPIaTh
C IIOMOIIBIO KOHTPIIPUMEPOB YTBEPKACHHUS

O MPSAMOYT'OJIBHUKE, KBaAPATE, PACIO3HABATHL BEPHBIE U
HEBEPHBIEC YTBEPKICHHUS.

HN3mepsATH M CTPOUTH C NOMOIIBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YTJIbI;
pacno3HaBaTh OCTpBIE, IPSMBIC, TYIIbIE, PA3BEPHYTHIE YIJIBI.
Pacno3naBaTth, H300pakaTh OCTPOYIOJIBHBIM, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBI,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BopI4uCasiTh IEpUMETP MHOTOYT'OJIBHUKA, TUIOLIAb
MHOT'OYTI'OJIbHUKA pa30MEHUEM Ha IPSIMOYT OJIbHUKH,




pabora «Ilnomans
Kpyra»

Ha paBHbIE (PUTYPHI, UCTIOIB30BATh METPHUUECKHUE €TUHHULIBI
V3MEPEHUS IJIMHBI U TUIOLIAIH.

Hcnoab3oBarh NpudIMKEHHOE H3MEPEHHeE JJIUH U
TJIOIIA/ICH Ha KJleTyaToi Oymare, puOInKEHHOE U3MEPECHHE
JUIUHBI OKPYKHOCTH, TIOIIAAN KpyTra

[lo10)KUTENBHBIE U

OTPULATCIIbHBIC YNCJIa
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Llenbie yncna.
Mopnyib yncia,
reoMeTpuyecKas
WHTEpIpeTaLHs
Moysi. YucinoBbie
MPOMEKYTKHU.
ITonoxutenbHbBIE U
OTpHULIATEIILHBIE
yucna. CpaBHeHUE
MMOJI0KUTEIbHBIX U
OTPHULIATETLHBIX
YHCeJl.
Apudmernueckue
JICHCTBUS

C MOJIOXKHUTEIHHBIMHA
U OTpULATEIbHBIMU
YHUCIaMHU.

Pertienne TeKCTOBBIX

3a/1a4

IIpuBOAUTH NPUMeEPBI UCIIOIB30BAHUS B PEAIBHOU KU3HU
IIOJIOKUATENIBHBIX U OTPULIATENBHBIX YUCEIL.

N300pa:kaTh 1eTbIe YKCIIA, TOJI0KUTEIIbHBIE U
OTPULIATEIILHBIEC YMCIIa TOYKAMH HA YUCIIOBOM IIPSIMO,
HCIO0/1b30BATh YUCIIOBYIO NPSMYIO JUIsl CPABHEHUS YU CEIL.
IIpuMeHATH NPpaBUJIA CPABHEHUS, YIIOPAA0YNBATH 1IEJIbIE
Y1CJIa; HAXOAMTh MOJYJIb YHCIIA.

@opMyIHPOBATH MPABWJIA BBIUUCIEHUS C TIOJIOKUTEIbHBIMU
Y OTPULIATEIbHBIMU YHCIaMHU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKECHUH, COAEPIKAIMNX TEUCTBUSL

C ITOJIOKUTEIBHBIMU Y OTPULIATEIIbHBIMUA YACIAMH.
IIpMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHHS

IUI Ipe0Opa30BaHUsI CyMM U ITPOU3BEACHUN




[IpencraBneHne JaHHBIX

[IpssmoyronbHas
crucTeMa KOOpJAUHAT
Ha MJIOCKOCTH.
KoopaunaTel TOUkH
Ha MJIOCKOCTH,
a0crucca u
opJMHATAa.
Cronbuatsie U
KPYTOBBIE
JIAarpaMMBl.
[IpakTnueckas
pabora «IlocTtpoenue
JAarpaMm».
Penienue TeKCTOBBIX
3a7a4, COAEPKaAIIUX
JIaHHBIC,

OO0BSACHATH M WUIJIIOCTPUPOBATH MOHATHE ITPSIMOYTOJIBHON
CUCTEMBbI KOOPAMHAT Ha INIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTH HA KOOPJANHATHOU INIOCKOCTH
TOUYKH U (PUTYpPBHI IO 3alaHHBIM KOOpJAMHATaM, HAXOAUTH
KOOPJMHATHI TOYEK.

YuraTh cTONOYATHIE U KPYTOBBIE AUATPAMMBI;
HHTEPNPETHPOBATH JaHHbIC; CTPOUTH CTOJI0YATHIE
nuarpammel. Ucnosib30BaTh HHGOpPMALIMIO,
IpEJICTaBICHHYIO B Ta0IULaX, HA AMArpaMMax JIsl pelieHUs
TEKCTOBBIX 3a7]a4 U 3a/1a4 U3 pealbHOU KU3HU

IIPEICTaBICHHBIC

B TA0OJIMIaX U

Ha JuarpaMmax
Harmnsigaas reomerpust. [TpssMOYTOBHBIN Pacno3naBaTh Ha YepTekax, pUCyHKAX, OMUCHIBATH
Ourypsl B IpOCTPaHCTBE napayuIeNIeuIenI, nupamMuay, Ipu3My, MIIHHIP, KOHYC, IIap, H300pakaTh X

Ky0, mpusma,
nUpaMuIa, KOHYC,
UJIUHD, THap 1
cdepa.
N3o0pakeHue

OT PYKH{, MOJI€JIMPOBATH U3 OyMaru, IiiacTUINHA, IPOBOJIOKU
u ap. lIpuBoAUTH NpUMePBI OOBEKTOB OKPY>KAIOIIETO MUPA,
UMEIoNINX (POPMBI HA3BAaHHBIX TEll.

Hcnonb3oBaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHME, BHICOTA, PAJINYC U IUAMETP, pa3BEPTKA.




MIPOCTPAHCTBEHHBIX
buryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
UJIMHAPA U KOHYCA.
IIpaxkTnueckas
pabota «Co3nanue
MOZEIeN
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0bEMa;
€AMHUIIBI U3MEPEHMUSI
o0BbEma. O0BEM

N3yuarb, ucnonp3ys SKCIIEPUMEHT, HAOTIOCHIE, U3MEPEHHE,
MOJIECJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HA3BAHHBIX TEJl, BHIABJIATH CX0ACTBA U
Pa3IHYHUs: MEXAY IMPAMUION U IPU3MOI; MEXIY
LUJIMHAPOM, KOHYCOM H IIAPOM.

Pacno3HaBath pa3BEPTKU Mapaienenumnesa, Kyoa, mpu3mbl,
nupamMubl, KOHyCa, HMJIMHIPA; KOHCTPYHPOBATh JIaHHbIE
TeJ1a U3 pa3BEPTOK, CO31aBaTh UX MOJEIH.

Co3naBaTh MO/€eJIM IPOCTPAHCTBEHHBIX PUryp (13 Oymaru,
IIPOBOJIOKH, IJIACTUJIMHA U JIP.)

N3mepsaTs Ha MoAesiX: JJIMHBI pEOEP MHOTOTPAHHUKOB,
JUaMeTp 1apa.

BoiBoauTh opmyaay 06bEMa NPSIMOYTOIBHOTO

IPSIMOYT'OJIbHOTO napasulesIeuInes1a.
napasuieNenunena, BoruncasaTs no popmysnam: 00bEM IpSIMOYTOIBHOTO
Ky0a, popMmyIbl napajuiesenunena, Kyoa; uCojab30BaTh €MHUIIBI U3MEPEHUS
00BEMa 00BbEMA; BBIYMCIAATH 00BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napajuleJenue1oB; pemaTh 3aa4M C peajlbHbIMU JAHHBIMU
[loBTOpEeHnue, 0600IIeHNE, 20 [ToBTOpEHUE BopIyuCasTh 3HaUEHUS BBIPAKEHNUN, COAEPKAIIMX

CHUCTCEMATU3al A

OCHOBHBIX IOHATHI
Y METOJIOB KYPCOB 5
1 6 KJ1acCOB,
00001IeHNE 1
CHCTEMAaTH3aIUs
3HAHUH

HaTypaJbHBbIE, LIENIbIE, TOJIOKUTEIBHBIC H OTPULATEIIbHBIC
41Cila, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, BBHIIIOJIHATh
npeo0pa30BaHUs YUCENT U BHIPAKCHUIA.

BeI0upaTth c10co0 cpaBHEHHUs YKCEIl, BBIYNUCICHUH,
NPUMEHATH CBOICTBA apu(METHUECKUX JCHCTBHIA

JUISl pallMOHAIN3allN BBIYUCIICHUM.




Pemiath 3aga4M U3 peabHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JIJIS pEIICHUS 3a]1a4 U3 IPYruxX
PEIMETOB.

PemaTe 3a1a4u pa3sHbIMH CII0CO0AMU, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATH CAMOKOHTPOJIb BBIITOJTHSAEMBIX JEHCTBUH U
CaMONPOBEPKY PE3YJIbTaTa BHIYMCICHUI

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME
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PABOYAS ITPOTPAMMA YYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

Anre0pa sIBIISIeTCSI OHUM U3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero 0Opa3oBaHus:
OHa O0eCTeYrBaeT M3yYeHUE IPYTUX TUCIHIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO LMKIIOB, €€ OCBOCHHE HEOOXOAUMO Ul MPOAOIDKEHHsSI 00pa3oBaHUs U
B TOBCETHEBHOM kM3HMU. Pa3Butue y o0O0yd4aromuxcs Hay4yHBIX MPEACTaBICHUN
0 TPOUCXOXKICHUH U CYIIHOCTH anredpanyeckux aOCTpakiuii, crocode OTpakeHus
MaTeMaTH4eCKON HayKOH SIBIIGHHMII W TpOLIECCOB B NPUPOAE U OOIIECTBE, POJU
MaTeMaTHYEeCKOTO MOJACITHPOBAHHS B HAyYHOM MO3HAHWU U B MPAKTUKE CIOCOOCTBYET
(OopMHpPOBaHNIO HAYYHOTO MHPOBO33PEHHMSI M KAaueCTB MBILIUICHUS, HEOOXOAUMBIX
JUTSL aJanTalii B COBPEMEHHOM It poBoM odriectBe. M3yuenue anreOpsr obecrieunBaeT
pa3BuTHE YMEHHs HaOI0aaTh, CPaBHMBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JIEWCTBUS W BBHIBOABI, (OPMYIHpOBATh yTBEepkIeHUs. OcCBOeHHE Kypca airedpsl
o0ecrieyuBaeT pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYYArOIIMXCS: OHU HCIIOJB3YIOT
JNCNyKTUBHBIE W WHIYKTHBHBIC PACCYXICHHS, OO0OOIIEHWE U KOHKPETH3AIHIO,
aOctparupoBanue u anajoruro. O0yueHue aiaredpe rnpeanojaraeT 3HaYUTeIbHbIN 00BEM
CaMOCTOSITENIbHOM AESITENbHOCTH O0YYarOMIMXCsl, MO3TOMY CaMOCTOATEIBHOE pEIICHHE
3a7a4 SBJSETCS pean3anueii 1eTeIbHOCTHOTO MPUHIUIIA 00yUYeHUSI.

B crpykrype mporpamMmbl yuyebHOTO Kypca «AusreOpa» Uisi OCHOBHOT'O OOIIETo
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COZEpKATEIbHO-METOIUYECKUE JIMHHM:
«Yucna v BBIYUCIEHUNY, «ANreOpandeckue BRIPaKCHUD», « Y PaBHEHUS U HEPABEHCTBAY,
«Oynkuumy». Kaxgas w3 3THX colep)KaTelbHO-METOAMYECKUX JHHHUNA pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3yUYeHHs Kypca, B3aUMOJCHCTBYS C JPYTUMHU €r0 JIMHUSMHU.
B xozne u3yuenust yue6HOro Kypca 00y4aromumMes MPUXOIUTCs JIOTUYECKN PacCy AaTh,
UCITOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM S3bIK. B CBA3M C 3TUM B HporpamMmy
y4eOHOTO Kypca «Anredpay» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYeCKOro oOpa3oBaHMA U CHOCOOCTBYIOIIUE
OBJIAJICHUIO OOYyYalOIIMMUCA OCHOB YHHMBEPCAJIbHOIO MAaTEMaTHYECKOTO  SI3bIKa.
ConepkaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO yUeOHOTO Kypca «Airedpay siBIIseTCs
ero MHTETPUPOBAHHBINA XapaKTep.

Conepsxanue nuHUN «YKcaa ¥ BEIYUCICHUS» CIYKUT OCHOBOM JIJIsl TaIbHEHIIIETO
U3Y4YEeHHUS MAaTeMAaTUKH, CIIOCOOCTBYET pa3BUTHIO y OOYyYaIOUIUXCS JIOTUYECKOTO
MBIIUICHUS,, (OPMHUPOBAHUIO YMEHHSI TIOJb30BATHCS AJITOPUTMAMH, a TaKKe
NpUOOPETEHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX IS MOBCETHEBHOW JKU3HHU.
Pa3BuTHe mMOHATHS O 4YHCIIEe Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl CBSI3aHO
C palMOHAJBHBIMU M HPPANMOHATIBHBIMU YHCIaMU, (POPMUPOBAHHEM IPEICTABICHUIA
O JICUCTBUTEIHLHOM 4YHUCIIC. 3aBEepIICHUE OCBOCHUS YHCIOBOH JIMHHA OTHECEHO
K cpeHemMy o01eMy 00pa3oBaHHIO.



Conepxanue IByX aiareOpanuecKux JUHUN — «AJreOpandecKkue BBIPAKCHHUSI» U
«YpaBHEHHSI W HEPABEHCTBa» CMOCOOCTBYeT (OPMHPOBAHUIO Y OOYyUYaIOIIHUXCS
MaTeMaTHYECKOro arnmapara, He0OX0IUMOT0 JJIsl PEIICHHS 3a]1a4 MaTeMaTUKH, CMEXHBIX
NpPeIMETOB M TMPAaKTUKO-OPHUEHTUPOBAHHBIX 3ada4y. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y4eOHBIN MaTepHasl TPYMIHUPYETCS BOKPYT PAIMOHAILHBIX BBIPAKCHUH.
Anrebpa JIEMOHCTPUPYET 3HAUYCHHE MaTEeMaTUKH KakK S3blKa JJIS IOCTPOCHUS
MAaTEMATHYECKUX MOJEJEN, ONUCAHUS TPOLIECCOB U SIBJICHUN pealbHOro mupa. B 3agaumn
o0ydeHus anredpe BXOIIT TaKKE JadbHEHIIee pa3BUTHE aJITOPUTMHUIECKOTO MBITTUICHHUSI,
HE0OXOAMMOT0, B YaCTHOCTH, /ISl OCBOCHUS Kypca MH(OPMATHUKH, U OBJIaJICHUE HABbIKAMU
NeAYyKTUBHBIX paccyxaennit. [IpeoOpa3oBaHne CUMBOIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CTIOCOOHOCTEM K MaTeMaTHYECKOMY TBOPUECTRY.

Conepxanve (yHKIIMOHAIBHO-TpaPUUYECKOW JIMHUM HAIEJICHO Ha TOJIyYeHHUe
00yJarImMUMUCI 3HAaHMK O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOW Mojenu
JUTSl OTIMCAHMSI M WICCIICIOBAHUS PA3HOOOPA3HBIX MPOIECCOB W SBICHUN B MPUPOJE U
obmiectBe. M3yueHne marepuana CoCOOCTBYET Pa3BUTHUIO Yy OOYUYAIOIIUXCS yYMEHUS
UCIIOJIb30BaTh Pa3JIMYHbIE BHIPA3UTENBHBIE CPEICTBA S3bIKA MATEMATUKU — CJIIOBECHBIE,
CHUMBOJIMYECKHUE, rpaduuecKrue, BHOCUT BKJIaJ B OpMUpPOBaHUE MPECTABICHUN O POJIU
MaTeMaTUKU B Pa3BUTUU LIUBWIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY IUlaHy B 7—9 KJlaccax mM3ydaercs yueOHbIH Kypce «Anredpay,
KOTOPBIA BKJIFOYAET CIEAYIOIIME OCHOBHBIE pas3feibl couepxkanusa: «Yucma wu
BBIYUCIICHUS», «AJIreOpandeckue BBIPAKCHUS», «YpaBHEHHUS U HEPABEHCTBA,
«DYHKIUN.

OOmiee YuCIIO 4YacoB, PEKOMEHIOBAHHBIX [UIS W3Yy4eHHsS Y4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hejaenwo), B 8 kiacce —
102 yaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJieli0).

COAEPXKXAHUE OBYYEHUSA

7 KJIIACC
Yucsia 1 BbIYUCICHUA

Jpobu 0ObIKHOBEHHBIE U ACCSITUYHBIC, TIEPEX0]] OT OJHOM (POpPMBI 3anucH Ipodeit k
npyroii. lloHsTHE panUMOHAIBHOIO 4YHCIA, 3alMCh, CPaBHEHUE, YIOPAIOYMBAHUE
palMoHaNbHBIX uncend. Apudmerndeckue ACHCTBHS C PALMOHAIBHBIMH YHCIAMHU.
Pemenue 3anay u3 peaabHON MPAKTHUKU HA YaCTH, HA APOOU.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJeM: OINpeAe/iCeHUuEe, NpeodOpa3oBaHue
BBIPQXEHUI Ha OCHOBE ONpEIEICHUA, 3amuch OONbIIKX uucen. [IporeHTsl, 3amuch
IOPOLEHTOB B BHJE ApoOM W ApoOM B BUAE MPOLEHTOB. Tpu OCHOBHBIE 3a/ayd Ha
IIPOLICHTBHI, PELICHUE 3a/1a4 U3 PEAIbHON IIPAKTUKH.

[IpuMeHeHre MPU3HAKOB JIETMMOCTH, Pa3JI0OKEHUE HA MHOMXHUTEIN HATYypaJbHBIX
YHCElL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpAMas U 0OpaTHas MPOMOPIIUOHATBHOCTH.



AJiredpanyeckue BbIPaKeHUSs

[lepemenHble, YHCIOBOE 3HAUEHHE BBIPAXKEHUS C IepeMeHHOW. JlomycTumble
3HA4YeHUs] MepeMeHHbIX. lIpencTaBieHrne 3aBUCMMOCTH MEXIy BEIMUYMHAMU B BUJIE
dopmynbl. Beruucnenus mo ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPaKEHUH,
TOKJIECTBEHHO PaBHBIC BBIPAXKECHHUSI, IIPaBUIa MIPEOOPa30BaHUS CYMM M MPOU3BEACHUIA,
IpaBujIa PaCKPhITUS CKOOOK M MPUBEACHHS MTOOOHBIX CIIaraeMbIX.

CBoMCTBA CTENEHH C HATYPAIBHBIM MTOKa3aTEIIEeM.

Onnounensl ¥ MHorowienol. CrerneHb MHorowieHa. CliokeHUE, BBIYMTAHHE,
YMHOXEHHE MHOTOWIEHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHUS: KBagpaT CyMMBI U
kBajgpar paszHoctu. Dopmyna paszHocTH KBagpartoB. PasznoxkeHne MHOTOYJICHOB
Ha MHO>KUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHME, KOpEHb ypaBHEHHMs, IpaBuja IpeoOpa3oBaHUsA  YypaBHEHUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JInHelHOE ypaBHEHHE C OTHOW NTEPEMEHHOM, YNCIIO KOPHEUN JIMHEWHOTO YPAaBHEHUS,
peuieHUE JHMHENMHBIX ypaBHeHUH. CoOCTaBIIEHHE YPaBHEHHW 110 YCJIOBHUIO 3aJayH.
PemreHne TeKCTOBBIX 3a71a4 € TIOMOILBIO YPABHEHU.

JIuneiiHOe ypaBHEHHME C JABYMsI NEpPEMEHHbIMM U ero rpaguk. Cucrema ABYX
JVHEWHBIX YpaBHEHUH C ABYMs IIEpEMEHHBIMU. PellieHne cuctemM ypaBHEHUH ClIoCOOOM
IIOJCTAaHOBKU. [IprMephl pelenns TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHH.

DOyHKIUU

Koopannara Touku Ha npsimoil. YucnoBbsie TpoMeKyTKU. PaccTosiHre MeX Ty 1BYMs
TOYKaMU KOOPAUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauuat, ocu Ox u Oy. Abcmrcca U opuHATa TOYKA
Ha KOOpJAMHATHOM IiockocTu. [Ipumepsl rpadukos, 3amaHHbix Gopmynamu. UteHue
rpaduxoB peanbHbix 3aBucumocteil. [lonarue ¢pynkuuu. I'paduk ¢pynkuuu. CoiicTBa
byukiui. Jluneinas dyuknus, e€ rpaduk. ['pabuxk pynkuun y = |x|. I'paduyeckoe
pEUIEHHUE TUHENHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC
Yucsia v BbIYMCICHUS

KBanpatusblit kopeHb u3 uncina. [lonsarue o0 uppanroHaabHOM unciie. ecsaTuinbie
NpUOIMKEHUST UppalmoHaibHbIX uuncesl. CBoicTBa apu@METHYECKMX KBaJIpaTHBIX
KOpHEH U UX MPUMEHEHNE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN M BHIYUCIICHUSM.
JIeMCTBUTENBHBIE YHCIIA.

CreneHb € LeNIbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHAapTHAS 3aUCh YUCTA.

AsiredOpanyecKue BbIPAKEeHU S
KBanmpatHbpiii TpéXwieH, pa3joXeHHE KBAIPATHOTO TPEXUICHA HA MHOMKHTEIH.
Anre6pandeckast 1poob. OCHOBHOE CBOMCTBO ajredpandeckoi apodu. CroxeHue,
BBIUUTAHUE, YMHOKCHHE, JICICHNE anre0pandeckux Apoodeii. PalinoHanbHbIe BRIpAKCHHUS
U UX IIpeoOpa3oBaHue.



YpaBHeHMs M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popmyiia KOpHEH KBaapaTHOrO ypaBHeHus. Teopema
Buera. Pemienue ypaBHeHUM, CBOISIIMXCS K JIMHEMHBIM U KBagpaTHeIM. [Ipocrenmue
IPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

['padmyeckass uHTEpHpETalMsi YpaBHEHUH C JABYMS IEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPABHEHUN C IBYMsI IEpEMEHHBIMU. [ [puMephI pelieHus CUCTEM HEJTMHEMHBIX
YPaBHEHUI C IBYMS IEPEMEHHBIMH.

Pemrenre TeKCTOBBIX 337249 aNreOpandecKuM CIiocCoOOM.

HucmoBble HEPAaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOW IMEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJIHOM NepeMeHHON. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKUMH

[Tonsitne ¢pynkuuu. OOMacTh ONpeneiIeHUs U MHOMXECTBO 3HAYEHUH (YHKIUH.
CniocoOn1 3a1aHus GyHKIIUHA.

I'paduk Qynkuun. Yrenue cBoiicTB pyHkunu mno e€ rpaguxy. [Ipumeps rpadukos
GyHKUMNA, OTPaXKaIOIIUX peaIbHbIE MPOLECCHI.

@OyYHKIIMH, OMUCHIBAIOIINE MPSAMYIO U OOPATHYIO MPONOPIIUOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oyrknun y = x%, y = x°, y =vx, y=|x|. 'padudeckoe penenne ypaBHEHHil
Y CHCTEM YPaBHEHUHU.

9 KITIACC
Yucaa v BbIYUCTICHUA

PanmonaneHple 4Kclla, HMpPPALMOHAIBHBIE YHWCIA, KOHEYHblE U OECKOHEUYHBIE
JeCSTHYHbIE TpoOU. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YHCIIA KaK
OECKOHEYHbIE JecATHYHbIE ApoOU. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXAY
MHO>KECTBOM JICUCTBUTEIIBHBIX YHACEI U KOOPAUHATHOU IPSMOM.

CpaBHeHue JNEUCTBUTEINBHBIX qyucen, apudmeTnyeckue NEUCTBUSA
C ICUCTBUTEBHBIMUA YUCIIAMM.

PasMepsl  OOBEKTOB  OKpYXKAlOIIEro  MHUpPA,  JIUTEIBHOCTh  IPOIIECCOB
B OKPY’KaIOIIEM MUPE.

[TpubnuxE€HHOE 3HAUYE€HUE BEJIMYMHBI, TOYHOCTh MpuOmDKeHUs. OKpyrieHHue
yucen. [Ipuknka u oneHka pe3yabTaToB BIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JInnelinoe ypaBHeHuE. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOIAIIMXCS K KBaJPATHBIM.
buxBanparnoe ypaBHeHue. Ilpumepsl pemieHHs ypaBHEHHM TPETbEM M UYETBEPTOU
CTEIIEHEH Pa3JI0’KEHNEM Ha MHOXKUTEIIH.

Pemienne npoOHO-pallMOHANBHBIX — ypaBHEHHMH. PeleHne TEKCTOBBIX 3ajay
areOpanvdecKuM METO/I0M.

VYpaBHeHHE ¢ OBYMs NEPEMEHHBIMM M ero rpaduk. PemeHune cuctem nByx
JIMHEWHBIX YPABHEHUN C ABYMS [IEPEMEHHBIMHU. PellieHne cucreM AByX ypaBHEHHH, OTHO



U3 KOTOPBIX JIMHEWHOE, a apyroe — BTOpoi creneHu. I'paduueckas uHTEpmperanus
CUCTEMBI YPAaBHEHUM C ABYMSI IEPEMEHHBIMH.

Pemrenre TekCTOBBIX 3a/1a4 anreOpandeckKuM CriocoOoM.

UYucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOW NIEpEMEHHOW. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHoi. KBagparHble HepaBeHCTBa. ['paduueckast
MHTEPIPETALAsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DyHKIUU
KBagparnunas pynkius, e€ rpaduk u coiicTa. [lapabona, KoOpIuHATHI BEPIITHHBI
napaboJbl, 0Cb CAMMETPHUH MapadOJIbI.

I'padpuxu ¢dynxkumit: y= x, y= x+b, y= - y=x3y=+x y=|x],
Y UX CBOMCTBA.

Yuc10BbIE 10CIEA0BATEIbHOCTH U MIPOrPeccUm

[loHsiTME YHUCITIOBOM  MOCJENOBATEIBLHOCTH. 3aJaHHE  IOCIIEI0BATEIbHOCTH
peKkyppeHTHOH popMyioit u hopMyJIoH 1-T0 IeHa.

Apudmernueckas U TeoMeTpuyeckas mporpeccur. DopMynbl A1-rO  YiE€HA
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrPeCCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N306paxenne wieHOB apupMETHUECKOW U TEOMETPHUUECKON MPOTrpeccuii TOUKaMu
Ha KOOPJMHATHOW IUIOCKOCTHU. JIMHEHHBIA M SKCHOHEHUUATbHBIM pocT. CIlOXKHBIC
IIPOLICHTHI.

ITPEJAMETHBIE PE3YJIbTATDBI

[IpenmeTHpie  pe3ydbTaThl  OCBOGHHMS ~ IPOrpaMMbl  y4yeOHOro  Kypca
K KOHIly 00y4eHusl B 7 KJ1acce:

Yucaa 1 BbIYUCTICHUA

BoInonHsTh, coueTasi yCTHbIE U MUCbMEHHBIE TPUEMBI, apuPMETHUECKUE ACHCTBUS
C palMOHAJIbHBIMH YHCJIAMH.

HaxonuTth 3Ha4eHUsT YUCIOBBIX BBIPAKCHUN, PUMEHSITH Pa3HOOOPA3HBIE CIIOCOOBI
Y IPUEMBI BBIYUCIICHHS 3HAYCHUN TPOOHBIX BBHIPAKECHHM, COJIEPIKAMNX OOBIKHOBECHHBIC
U JICCSITUYHBIC APOOH.

[lepexonute OT OAHON (QOpPMBI 3amuUcH 4YHMCEN K ApPYyroil (mpeoOpa3oBHIBATH
NECATUYHYIO JIpOo0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSJOUYUBATH PAIMOHATIBHBIE YHUCIIA.

OKpyIJIsITh YuCa.

BpInonHAT OPUKUAKY M OUEHKY pPE3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAYCHUU
YHCJIOBBIX BBIPAXKCHUN. BBINMOIHATE AEUCTBUA CO CTEINEHSMM C HaTypajJbHBIMU
IIOKa3aTeJsIMM.

[IpumeHsaTh NpU3HAKK AETMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HATYyPAIbHBIX
YHCEJL



PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3a]a4H, CBSI3aHHBIC C OTHOIIICHHEM BEJIMYHH,
MPOMOPITMOHAIBHOCTRIO  BEJIMYWH, TPOILCHTAMH, HWHTEPIPETHUPOBATH PE3YJIHTATHI
pemieHus 3a1a4 ¢ y9ETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
OOBEKTOB.

AuredpanyecKkue BbIPpaKeHHUs

Hcnonp3oBath anreOpanueckyl0 TEPMUHOJOTHUIO U CHMBOJHKY, NPUMEHATH €€
B IIPOLIECCE OCBOEHUS Y4EOHOT0 MaTepuaia.

Haxomuth 3HayeHHss OyKBEHHBIX BBIPQKCHMM TMpU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUsl LIEJIOTO BBIPAKEHUS B MHOTOWIEH NPUBEICHUEM
NOJIOOHBIX CJIaraéMbIX, pAaCKpbITHEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWICHA HA MHOTOYJIEH U MHOTOYJIEHAa HA MHOTI'OYJIEH,
IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTH.

OcCyIIEeCTBIIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKUTENIN C IIOMOIIbIO BBIHECEHUS
3a CKOOKHM OOILEro MHOXHUTENA, TPYNIHUPOBKU ClAaraeMbIX, MPUMEHEHUs (Gopmyn
COKpAIICHHOI'0 YMHOXXEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWICHOB Ui PEIICHUS pa3iNyYHbIX 3a]ad
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON TPAKTHUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENIEHEM C  HATypaJdbHBIMH  IOKAa3aTEJsIMU
JUIsL IPE0OPA30BAHMSI BBIPAKEHUH.

YpaBHeHMs M HEPABEHCTBA

Pemrars nuHelHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IIPaBUila Iepexoaa
OT MCXOJHOIO YpPaBHEHHsI K PAaBHOCWIBHOMY eMy. IIpoBepsATbh, SBIAETCS JM YHUCIO
KOpPHEM YPaBHECHHUS.

[IpumensTs rpaduveckiue METOAbl MPHU PEIICHUU JHHEWHBIX YPaBHEHHM M HX
CUCTEM.

[TonGupath mpuMepsl map Yucen, IBISIONIMXCS PEHICHHEM JIMHEHHOTO YPaBHEHUS
C IBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPJIMHATHOW IUIOCKOCTH TpaUK JTUHEHHOrO ypaBHEHUS C ABYMS
NIEPEMEHHBIMH, MT0JIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMUSL.

Pewmats cucTembl IBYX JINHEVMHBIX YPABHEHHUU C ABYMS IIEPEMEHHBIMH, B TOM YHUCJIE
rpaduaecku.

CocTaBisATh U pelaTh JUHEHHOE YPABHEHHE WM CUCTEMY JIMHEWHBIX YPAaBHEHHI
II0 YCJOBHIO 3a/auyd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4u
IIOJTyYEHHBIN PE3yJIbTar.

DOyHKUMH

N300pakaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHE 3aaHHBIM
KOOpAMHATAM, Jy49HW, OTPE3KH, WHTEPBAJIbI, 3allMChIBATh YHUCJIOBBIE TMPOMEKYTKU
Ha anreOpandecKkoM si3bIKeE.

OtMmeyaTh B KOOPAMHATHON TUIOCKOCTH TOYKH I10 33JaHHBIM KOOPANHATaM, CTPOUTH
rpaduku JIMHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKIMH ) = |x|.



OnucelBaTh ¢ NOMOUIbIO (YHKIUI U3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMMU:
CKOpPOCTb, BpPEMs, PACCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBLHOCTD,
BpeMmsi, 00bEM padOTHI.

Haxoauts 3Hauenue GpyHKINUN 1O 3HAYCHUIO €€ apryMeHTa.

[lonumare rpadpuyeckuil crnocod NpeaCTaBICHMs U aHaiau3a UHGOpMaluy,
U3BJIEKATh U WHTEPIPETHUPOBATH MHPOPMAIUIO U3 TPaQHUKOB peajbHBIX MPOIECCOB U
3aBUCUMOCTEHN.

[IpeameTHBIC pE3yJabTAaThl OCBOEHHUS MPOrPaMMbl YYEOHOTO Kypca K KOHITY
o0yueHus B 8 KkJacce:

Yucji1a v BbIYUCTICHUS

Hcnonbs30BaTh HaYallbHBIE MPEICTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX YHCET
JUIsl CpaBHEHMS, OKPYIJIEHHUS W BBIYUCICHHUM, M300paxaTh JAEHCTBUTENbHBIC YHUCIIA
TOYKaMHU Ha KOOPJAMHATHOM MPSIMOU.

[IpumeHATh TOHSATHE apU(METUYECKOTO  KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJB3ys] TPU HEOOXOAMMOCTH KAJIbKYJISATOP, BBITIOJHSTH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpKAIIMX KBaJApPaTHBIE KOPHU, UCIOJIb3Ys CBOWCTBA
KOpHEM.

Hcnonp30BaTh 3anucu OOJIBIIMX U MAJTBIX YUCEJ C TIOMOIIBIO ACCATUIHBIX APOOCit
u creneHe uncna 10.

AsiredOpanyeckue BbIPaKeHU S

[IprMeHSTh MOHSTHE CTETICHHU C LIEIBIM MOKa3aTeNIeM, BBIIOJHATE MpeoOpa3oBaHuUs
BBIPAKECHU, COAECPKALIUX CTEIICHHU C LEJBbIM IT0KA3aTEIEM.

BBINONHATE  TOXAECTBEHHBIE MPEOOpPa3OBaHUS  PALMOHAIBHBIX  BBIPAKEHHI
Ha OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJIEHAMU U aIre0pandecKuMu ApoOsSMHU.

PacknmanpiBaTh KBagpaTHBIM TPEXWICH HA MHOKUATEIIH.

[IpumensaTs npeoOpa3oBaHMs BBIPAKCHUNA Ui PELICHUS PA3IMYHBIX 3373y
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON TPAKTHUKHU.

YpaBHeHMS M HEPABEHCTBA

Pewlare JMHENHBIE, KBaJIpaTHbIE YpPAaBHEHUS W pPALMOHAJIbHBIC YpaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

IIpoBoauTE MpOCTEUIIME HUCCIETOBAHUS YPABHEHUM U CHCTEM YPaBHEHHUM, B TOM
qyclie C TNPUMEHEHHEM TIpaduuecKux TMpeAcTaBleHUN (yCTaHABIMWBATb, HMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHHUs], €CITU UMEET, TO CKOJIbKO, U MPOYEe).

[TepexoauTh OT CIIOBECHOM (POPMYTUPOBKH 3a7auu K €€ anreOpandecKon MOIeH
C IOMOIIBIO COCTABJICHUS YPAaBHEHUs WM CHCTEMBbl YPaBHEHUH, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IOJTYYEHHBIN pe3yJIbTar.

IIprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLIEHKH, pelaTh
JMHENHBIC HEPABEHCTBA C OJHOW MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh IpaduuecKyro
WJUTEOCTPALIMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIUU

[lonumMaTh W HCHOJB30BATh (DYHKIIMOHAJIBHBIE TOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYCHUS), OMNPENEIATh 3HAaYeHHE (YHKIMU 10 3HAYCHHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUU IO €€ rpaduKy.

Crtpouthb rpa@uku 3eMeHTapHbIX GYHKIHWNA BUA:

y= -, y= x% y= x3y= /X, y=|x|, onuceiBaTh CBOICTBA YUCIOBOH QyHKIMH
X

1o e€ rpaduky.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTo Kypca K KOHILY
oOydeHus B 9 kiacce:

YucJa 1 BLIYUCTIEHUSA

CpaBHUBATH U yHOPSIIOYMBAThH PAlIMOHAJIBHBIE U UPPALIMOHAIBHBIEC YUCIIA.

BremmonasaTe apudmMernueckue ACHCTBUS C PAIMOHAIBHBIMUA YWCIAMHU, COYETas
YCTHBIE W TMCbMEHHBIE IPUEMBI, BBINOJHATH BBIYMCICHUS C HPPANUOHAIBHBIMU
YHUCIaMHU.

Haxonuth 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTeIsIMU U KOPHEU, BBIUYUCIISITH
3HAYCHMS YUCIIOBBIX BHIPAKCHUM.

OKpyraiaTh  J€UCTBUTEIBHBIC YMCJA, BBINOJHATH MPUKUIKY pe3yJbTrara
BBIYHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHElHBIE M KBaJIpaTHbIE YPaBHEHMS, YPAaBHEHMS, CBOJSIIMECS K HUM,
npocTeiiire ApoOHO-palMOHATEHBIE YPaBHEHUS.

Pemate cucTemsel AByX JIMHEHHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JIMHEHHBIM.

Pemarb TekcTOBBIE 3a/1auM anreOpanyeckuM CIOCOOOM C MOMOILBIO COCTAaBJICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

IIpoBoauTh MpPOCTEUIIME HUCCIIEIOBAHUS YPABHEHUN M CHCTEM YPaBHEHHUM, B TOM
qHuclie C NPUMEHEHHEM TIpaduyecKkux TMpeAcTaBleHUil (ycTaHaBIUBaTh, HMMEET JIU
YPaBHEHHUE WIH CUCTEMA YPABHEHUM PELICHNUS, €CJIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pematsb nvHeliHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, N300paxaTh pelIcHUEe
HEPaBEHCTB HA YUCJIOBOM IIPSIMOM, 3alIUCHIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemars cucrtembl JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHWE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
IIPSAIMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Mcronb30BaTh HEPABEHCTBA ITPU PELICHUH Pa3INYHbIX 3a/1a4.

DyHKIUU

Pacno3naBath QyHKIMU W3ydeHHBIX BUAOB. [loka3biBaTh CXEMaTHUECKU
pacmoio)KeHUe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB (QyHKIMIA BHIA: Yy = X,
y= x+b y= -, y=ax*?+bx+c, y= x3, y= X, y=|x| B 3aBucumoctH

OT 3HaYeHU KOA((OUIIMEHTOB, OKCHIBATH CBOMCTBA (DYHKIUH.



Crpoutb u H300pakaTh CXEMATUYECKHM TIpaUKu KBAaIPAaTUYHBIX (PYHKIIMIA,
OIMMCHIBATh CBOWCTBA KBaIpATHUHBIX (YHKIUH MO UX rpadukam.

PacnioznaBath KBagpaTUyHyl0 (QYHKIUIO 10 (opMmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc1oBble MOCJIE0BATETLHOCTH M IPOIrPeCCHH

Pacrio3naBath apuMETHUYECKYI0O U FCOMETPHUUSCKYIO MPOTPECCHH IIPH Pa3HBIX
croco0ax 3aJaHusl.

BBITIONTHATE BEIYHMCIICHUS C HCITOJIB30BaHHEM (POPMYJT N-TO WieHa apu(hMETHICCKON
U TE€OMETPUYECCKOM MPOrpecCrii, CYMMBbI IIEPBbIX N YICHOB.

M300paxaTh 4ICHBI IIOCICI0BATEIIBHOCTH TOUKAMH Ha KOOPIUHATHOM IJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHCIOBBIMH I10CJIEIOBATEILHOCTSIMH, B TOM YHCIIE
3aJ1a41 U3 PeaIbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |KomndecTso OcHoBHOE OcCHOBHBIE BH/IBI ICITETLHOCTH 00YJaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Hucia v BBIYUCIICHUS. 25 ITonsTHE CucreMaTU3upoOBATH M 000TaIIATH 3HAHUSA
PanrionansHbIe yricTa paIoHaIbHOTO YUCia. | 00 OOBIKHOBEHHBIX U JECATHUHBIX APOOSX.
ApudmeTrnueckue CpaBHMBATB U YNIOPSII0YMBATH AP0O0H, TPeoOpa30BbIBaAsS
TEHCTBUS IpU HEOOXOJUMOCTH I€CSITUUHBIE IPOOU B OOBIKHOBEHHBIE,

C palMOHaIbHBIMU
yucinamu. CpaBHEHUE,
yIOPsI0YUBaAHUE
palMOHATbHBIX YUCE.
CreneHb

C HaTypajbHbIM
ITOKa3aTeIeM.
Pemenne 0oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOLICHTHI

W3 PeaIbHOU
MPAKTHUKHU.

[Ipu3Haku nenuMocTH,
Pa3oKEHUS

Ha MHOKHTEIIN
HaTypaJbHbIX YHCEIL.

OOBIKHOBEHHBIC B JIECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO
JNECATUYHYIO IPOOb.

IIpumeHsATH pa3HooOpa3Hbie CIIOCOOBI U MPUEMBI
BbIYHCJIEHUS 3HAYEHUI JPOOHBIX BHIPAKECHUIA,
coziepKamux OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH:
3aMEHSTh TPU HEOOXOIMMOCTH JIECSITUUHYIO TPOOb
OOBIKHOBEHHOW 1 OOBIKHOBEHHYIO JIECATUYHOM, PUBOIUTH
BBIpakeHue K hopme, HanboJsee y100HOM /711 BRBIYMCIICHUH,
npeoOpa3oBbIBATh APOOHBIE BHIPAXKEHUS HA YMHOXKEHUE U
JIEICHUE IECATUYHBIX IPO0eH K JEHCTBUAM C IETBIMH
YUCIIAMH.

IIpuBOAUTH YHCI0BbIE U OYKBEHHbIE PUMeEPHI CTETIEHU
C HaTypaJbHBIM MMOKa3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBAHHUSI CTENEHU U MOKA3aTelsl CTENEHU, HAXOIUTh
3HauYeHUs CTeneHen Buaa a” (a — moboe paruoHaIbHOe
YHCIIO, 71 — HATYPaJIbHOE YUCIIO).




Peanbupie
3aBUCUMOCTH. [Ipsamas
u oOpaTHas
MPONOPLIMOHATIBHOCTH

IloHuUMATBL CMBICIT 3aTTUCH OOJBIITNX YUCEN C TTOMOIIIBIO
JECATUYHBIX JIpoOel U ctenenei yncna 10, npuMeHsITh X
B PEATbHBIX CUTYaIIHSIX.

IIpumMeHATH TPU3HAKH ACITUMOCTH, PA3JIOKCHHS Ha
MHOXKHUTEJIM HATypaJbHbIX YUCEN.

PemaTh 3a1a4u Ha YaCTH, IPOLICHTHI, POTOPIIUH,

Ha HaxO0XXJIeHUe ApoOu (IIPOLIEHTa) OT BEJIMUUHBI U
BEITMYUHBI TI0 €€ TpoOu (MPOTIEHTY), 1podu (TPOIIeHTA),
KOTOPBIA COCTABIIAET OJIHA BEJIMYMHA OT APYTOU.
IIpuBoauTH, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aMuCH PelIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBath 1 00BACHATH, ONUPASCH HA ONIPEICTICHUS,
IpsIMO MPONOPIUOHAIBHBIE U 00PATHO MPOTOPIUOHATbHbBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; IPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN 13 PeaibHOTO MUPA, U3 APYTUX yIeOHBIX
PEIMETOB.

PemaTh npakTHKO-OPUEHTUPOBAHHBIC 33/1a4U Ha IPOOH,
MIPOIICHTHI, IPSAMYIO U OOPATHYIO MPOTOPITUOHATHHOCTH,
IPONOPIUHU

Anrebpanueckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAKCHMUS.
[TepemenHbIE.
JomycTtumeble
3HAYCHMS
NIEPEMEHHBIX.
DopMyIIBL.

OBJaagerh anredpanvyecKoil TEPMUHOIOTUEH U CHMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCEe OCBOCHUS yueOHOTo MaTepHara.
HaxomnTh 3HaueHNs OYKBEHHBIX BBIPAKEHUN MPH 33JITaHHBIX
3HAYCHUSX OYKB; BBITIOJHITH BRIUUCIECHUS IO (JOPMYIIaM.
BoinoHaTh peoOpa3zoBaHus LEI0r0 BhIPAXKEHUS

B MHOT'OYJIEH MTPUBEJEHUEM MTOJOOHBIX CIaraeMbIX,
PacCKpBITHEM CKOOOK. BHIMOJIHATH YMHOXKEHUE OTHOUICHA




[TpeobpazoBanue
OYKBEHHBIX
BBIPAKECHU,
PACKpBITHE CKOOOK 1
MIPUBEICHUE
MOJTOOHBIX CJIara€MBbIX.
CBoiicTBa cTEIIEHN

C HAaTypaJIbHbIM
MOKa3aTejeM.
MHOTrOo4JICHbI.
Crnoxenue,
BLIYMTAHUE,
YMHOKEHUE
MHOT'OYJICHOB.
DopMybl
COKPAIIEHHOTO
YMHOEHHS.
Paznoxxenue
MHOT'OYJICHOB

Ha MHOXKUTEIU

HA MHOTOWJIEH U MHOTOYJICHa HA MHOTOWJIEH, IPUMEHSATH
¢dbopMyIIBl KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.
OcymecTBAATH Pa30KEHNE MHOTOWIEHOB HA MHOKUTEIH
MyTEM BBIHECEHHUS 32 CKOOKU OOIIEero MHOXKHTETI,
npUMEHEHUs (HOPMYIIBI pa3HOCTH KBAPaToOB, PopMys
COKPAILIEHHOIO YMHOXKEHHS.

IIpumensiTh npeoOpa3oBaHNe MHOTOUWICHOB JJISl PEILICHUS
pa3IMyYHBIX 33]a4 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB,
U3 peabHOM MPAKTUKH.

3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHSA MAaTEMaTHKU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiIa
npeoOpa3zoBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHU.
JIuneiinoe ypaBHEHUE

Pemiarb nuHENHOE ypaBHEHHE C OJTHOM ITIEPEMEHHOM,
NPUMEHsAS NPABUJIA [IEPEX01a OT UCXOAHOIO YPaBHEHUS
K PaBHOCWJIBHOMY eMy Oouiee npoctoro Buaa. [IposepsrTs,
SIBJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPAaBHEHUS.
IMoadupaTs NpuMepsbI [ap YKCEI, IBIISIOLIINXCS PEILIEHHEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.




C OAHOW IEPEMEHHOMN,
pEILIEHNE JTUHENHBIX
ypaBHeHH. Pemenne
3a/1a4 C MOMOUIBIO
YPaBHEHUM.

JIuneiinoe ypaBHeHUE
C AByMs
IIEPEMEHHBIMU U €TI0
rpaduk. Cuctema AByx
JIMHEWHBIX YPaBHEHUH

CTpouTthb B KOOPAMHATHOM MIIOCKOCTH IpapuK JIMHEHHOTO
YPaBHEHUS C ABYMs IIE€PEMEHHBIMU; MTOJIb3YACh IpapuKOM,
NPUBOAMTH PUMeEPbI PELICHNS YPABHEHUS.

HaxoauTthb pelieHue CUCTEMBI IBYX JIMHENHBIX YPABHEHUN
C IBYMsI IEPEMEHHBIMH.

CocraBisTh U pemiaTh YPaBHEHHE WIIU CUCTEMY
YPaBHEHUH 110 YCIOBHIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 33/1a4 ITOTy4YECHHBIN
pe3yJsbTar

C IBYMs
[IEpPEMEHHBIMU

Koopaunats! u rpaduki. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAUHATHON MPSMOM TOUYKH,

OyHKIUHN Ha IpsAMOM. UUCIOBbIE | COOTBETCTBYIOIIME 33JaHHBIM KOOPJAUHATAM, JTy4Hd, OTPE3KH,
IIPOMEXKYTKH. MHTEPBAJIbL; 3aMCHIBATh UX HA aIreOPanvdecKoM SI3bIKE.

Paccrosiaue mexny
JIBYMSI TOUKAMU
KOOPAWHATHOU
IPSAMOM.
IIpssmoyronbHas
CUCTEMA KOOPAUHAT
HA MJIOCKOCTH.
[Tpumepsi rpaduKoB,
3a/IaHHBIX
dhopmynamu.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10
3aIaHHBIM KOOPAMHATaM; CTPOUTH T'Pa(pUKH HECITOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOPMYIaMH, B TOM YHCIIE

C MOMOIIIBIO U(POBBIX JTAOOPATOPHUH.

IIpumMeHsATH, H3y4YaTh NPEeUMYIIECTBA,
HHTEPNPETHPOBATH Tpadrueckuii Ciocod MpeACTaBICHUS
U aHaJIM3a PazHOoOOpa3HOM KU3HEHHON HHPOPMALIHH.
OcBauBaTth NoHsATHE (PYHKITUH, OBJIA/ICBAThH
(GYHKIIMOHATBHOW TEPMHUHOJIOTHEN.

Pacno3naBath JIuHEHYO QyHKIUIWO y = kx + b,




Yrenue rpaduxos
peabHbIX
3aBHCHUMOCTEM.
[Tonstue pynkuunu.
I'paduk GpyHKIHIM.
CBoiicTBa QyHKIHIA.
Jluneitnast pyHKUIHUA.
[TocTpoenue rpaduka
JMHEMHON (YHKITUH.

OIMCHIBATH €€ CBOKWCTBA B 3aBUCUMOCTH OT 3HAYECHUU

ko3 unreHToB k u b.

Ctpoutsb rpaduxku nuHeHOW QyHKIMH, PYHKIIUKA ) = | X |.
Hcnoan3oBath uM@poBbie pecypcehl 11 IOCTPOCHUS
rpadukoB pyHKIUN U U3yUEHUSI UX CBOICTB.

[IpuBOIUTH TPUMEPHI TUHEWHBIX 3aBUCUMOCTEN B PEAJIBHBIX
MpoIIecCax M sIBICHUSIX

['padux dynxImm
y =[x
[loBTOpEeHune n 06001IeHNE 6 IloBTOpEHME Bb10upaTh, NPUMEHATH OLIEHUBATH CIIOCO0OBI CPAaBHEHUS
OCHOBHBIX [IOHATUIA qucesl, BEBIYUCICHUH, TpeoOpa3oBaHUid BEIPAKESHUM,
Y METOJIOB Kypca pelIeHUs] YpaBHEHH.
7 knacca, 000011eHNEe OcyumecTBJIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX IEUCTBUH U
3HAHUHN CaMOIIPOBEPKY pe3ysIbTaTa BEIYHCICHUH, TPe0Opa30BaHUI,
ITOCTPOCHUH.
Pemars 3aga4m 13 peasibHON KU3HU, IPUMEHAThH
MaTeMaTH4YecKHe 3HAHUSA [T PEIIEHUs 3a1a49 U3 APYTUX
IIPEAMETOB.
PemaTh TeKcTOBBIC 321a4H, CDABHMBATh, BHIOMPATh
CII0CO0BbI PEIICHU 3a1a4U
OBULIEE KOJIMYECTBO 102

YACOB I1O ITPOI PAMME




8 KITACC

KBanpatHbie KOpHU

u3 uncia. Ilonsarue
00 UppalroHAILHOM
yucie. JlecaTuanbie
PUOJIIKEHUS
HMppalMoOHaIbHbBIX
YyHucel.
JleCTBUTEbHBIE
yucna. CpaBHeHHE
JICCTBUTEIbHBIX
YHCell.

YpaBHeHuE BUaa

x? = a.

CsoiicTBa
apudmeTrnuecKux

KBaJpaTHbIX KOPHEMN.

[TpeobpazoBanue
YHCIIOBBIX
BBIPAKECHU,
COJIEprKaLIUX
KBaJIpaTHbIE KOPHU

HanmenoBanue paznena |Konnuecto OcHoBHOE OcCHOBHBIE BU/IbI IESATEIBHOCTU 00Y4aIOLIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Uucna 1 BeIYKCIICHHUS. 15 KBagpaTHbIiil KOpEHb ®opmMyaHpoOBaTh ONpeAeeHHe KBaIpaTHOTO KOPHS

U3 yKciia, apu(pMETUYECKOTO KBaAPATHOTO KOPHSL.
IIpuMeHATH onepanuio U3BJICUYEHNs KBaPATHOIO KOPHS
U3 YKCia, UCTOJIb3YSl PYU HEOOXOAUMOCTH KAJBKYJIATOP.
OueHnBaTh KBAaJPATHBIC KOPHU LIEJIBIMU YUCIIAMH U
JECATUUYHBIMH JPOOSIMHU.

CpaBHHMBATB U YHOPAA0YUBATH PALIMOHAIIBHBIC U
UPpaLMOHAIBHBIE YNCIIA, 3AIIMCAHHBIE C TTOMOIIBIO
KBaJIPaTHBIX KOPHEH.

MccnenoBaTh ypaBHEHHE x> = g, HAXOAUTH TOUHBIC U
npuOIKEHHBIE KOPHU Tipu a > 0.

HccaenoBarh ¢cBOMCTBA KBaIPAaTHBIX KOPHEH, IPOBOIA
YU CJIOBBIE SKCIIEPUMEHTBHI C UCITOJIb30BAHUEM KAJIBKYJIATOPA
(komIbIOTEpA).

Jloka3pIBaTh CBOMCTBA apu(pMETUUECKUX KBAAPATHBIX
KOPHEIi; MPUMEHSTh UX IJIs IPeoOpa30BaHuUs BBIPAKECHHIA.
BeinoHATH Ipeodpa3oBaHus BEIPAXKEHUN, CONEPKALINX
KBaJpaTHbIE KOPHU. BeIpaxaTh NepeMeHHbBIE

U3 TEOMETPUUYECKUX U (PU3NUECKUX POpMYJI.

BoryucjasAaTh 3HaYEeHUs BEIPDAXKCHUM, COACPIKAIUX
KBaJIpaTHbIE KOPHH, UCTIOJB3YsI IPU HEOOXOAUMOCTH
KaJIbKYJIATOP.




Hcnoab3oBaTh B XOJ€ peLICHUs 3a/1a4 JJIEMEHTapHbIE
IPEJCTaBJICHUS, CBSI3aHHbIE C TPUOIMKEHHBIMY 3HAYEHUSIMU
BEJIMYUH.

3HAKOMHUTBCS C HCTOPHE Pa3BUTUS MAaTEMATUKH

Uwncia 1 BEIYMCICHUS.

CrerneHs ¢ LENBIM

®opmyaMpoOBaThH ONpe/ieseHne CTEIEHHU C LEIbIM

KBaJIpaTHOTO

CreneHs ¢ LeabM IIOKA3aTeJIEM. IIOKA3aTEJIEM.
IIOKa3aTesIeM CranpapTHas 3a1uch IIpencraBiasaTh 3anuch OOJIBLIINX U MaJIbIX YUCET
YuCIIa. B CTaHAapTHOM Buje. CpaBHUBATH YUCIA U BEJIMYHHBI,
Pa3mepbl 00beKTOB 3alMCaHHbIE C UCIIONIb30BaHueM crerneHu 10.
OKpY’KaroIero Mupa Hcnonb3oBaTh 3alIUCh YUCEN B CTAHAAPTHOM BHJIE
(OT BeMEeHTapHBIX JUTSL BBIPAQXKEHUS pa3MEPOB 0OBEKTOB, IITUTEIBHOCTH
YaCTHULL IIPOLIECCOB B OKPYKAIOIIEM MHUPE.
710 KOCMUYECKUX DopMyJIHPOBATH, 32ANIMCHIBATH B CAMBOJIMYeCKOi opme
00BEKTOB), Y WVTIOCTPUPOBATHL IPMMEPAaMHU CBOKCTBA CTEIIEHU
JUTUTEIIBHOCTD C LEJIBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHsATH CBOMCTBA CTENEHU ISl IPEOOPA3OBAHMS
B OKPY’KalOIIEM MUPE. | BBIPAKEHUH, COAEPKAIINX CTEMECHH C LIEJIBIM [TOKa3aTENEM.
CBoiicTBa CTENEHH BbINOJIHATH AeCTBUSA C YUCIaMU, 3alIMCAHHBIMU
C LICJIBIM TI0KA3aTC/IEM | B CTAaHJAPTHOM BUJE (YMHOKEHHE, I€JIEHUE, BO3BECHUE
B CTCIICHbB)
Anrebpanueckue KBagparusii Pacno3HaBaTh KBagpaTHbIN TPEXUIIEH, YCTAHABIMBATD
BbIpaKeHMs1. KBagpaTHbIi TPEXWIEH. BO3MOYKHOCTB €r0 pa3jl0KEHHsI Ha MHOKUTEIIU.
TPEXUJICH Paznoxenue PackiaabiBaTh HA MHOKUTEJIM KBAIPATHBIA TPEXUWICH

C HCOTPHIATCIIbHBIM JUCKPUMHUHAHTOM




TpEXWICHA
Ha MHOXUTEJIN

AnreOpanyeckue
BBIPYKEHUSI.
Anrebpanueckas 1poOb
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AnreOpanueckast
apoOb. JlomycTrmbie
3HAYCHUS
NEpPEMEHHBIX,
BXOJIAIINAX

B aJireOpanyeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anredpanvecKoiu
npoou. CokpaiieHue
TPOOEH.

Cnoxenue,
BBIUYUTAHUE,
YMHOXKCHHE U JICTICHUE
anredpanvaecKux
TPOOEH.
[IpeoGpazoBanme
BBIPAKECHU,
COJIepIKaIIUX
anredpanvecKue
apodu

3anuceiBaTh anredpanveckue Belpaxenus. Haxonurb
00JacTh OMPEENICHUs PALIMOHAIBHOTO BBIPAKECHHUS.
BbINOJIHATH 4KCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHUe APOoOU, B TOM YHUCIIE C MOMOIIBIO KaIbKYJISTOpA.
@®opMyJTHPOBATHL OCHOBHOE CBOMCTBO aJIreOpandecKomn
ApoOu ¥ MPUMEHSATH €ro JJis TpeoOpa3oBaHus qPOOEii.
BbINoJaHATS 1eiicTBUA ¢ airedpanyecKuMu ApoOsMH.
[TpumensTh peoOpa3oBaHMsI BIPAKEHUHN IS PEIICHUS
3a/1a4. BeipaxaTs nepeMenHble U3 Gopmyit (GU3UIECKUX,
reOMETPUUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIINH)




YpaBHEHUS 1 HEPABEHCTBA.
KBaapatHbie ypaBHEHUS
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Ksagparnoe
ypaBHeHue. HenonHoe
KBaJpaTHOE
ypaBHeHue. opmyna
KOpHEN KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3naBaTthb KBaJpaTHBIEC YPaBHEHHUS.

3anuceiBaTh (pOPMYJIy KOPHEN KBaJAPATHOTO YPABHEHUS,
pelaTh KBaJApaTHbIe YPABHEHUS] — ITOJIHBIE U HEMOJIHBIE.
IIpoBoauTh Npocrene NCCae0BaHUSA KBAIPATHBIX
YPaBHEHUM.

Pemars ypaBHeHHs, CBOISIINECS K KBAAPATHBIM,

C TIOMOIILI0 TPE0OPA30BAHMI U 3aMEHOM TEPEMEHHOM.

Pemenue ypaBaenun, Ha0arogaTh 1 aHAJIM3UPOBATD CBSI3b MEXy KOPHIMHU U
CBOJSAIIUXCS KO3 PUIMEHTAMH KBaIPaTHOTO YPaBHEHUS.
K KBaJpaTHBIM. ®opmyanpoBath Teopemy Buera, a Takke 00paTHyIO -
[Ipocreiimme fpoOHO- | TeOpeMy, IPUMEHATH 3TH TEOPEMBI JUUIS PELICHMS
panyoHaJIbHBIE 3a1a4.
YPaBHEHUH. Pemath TekcToBBIE 32/1a4M areOpanyeckuM CIIOCOOOM:
Perenne TeKCTOBBIX NEPEXOAUTH OT CIIOBECHOM (POPMYJIMPOBKU YCIOBHUS 3a1a4H
3a[1a4 C IOMOULIbIO K ajire0pandeckoi MOJIeNu IMyTEM COCTABIICHUS YPaBHEHNUS;
KBaJIpaTHBIX peniaTh COCTaBJICHHOE YPAaBHEHME; HHTEPIIPETUPOBATH
YpaBHEHUN pe3yabTar.
3HAKOMUTBCS ¢ HCTOPHeli pa3BUTHUS alnreOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHeHuE Pacno3HaBaTh TuHENHBIE YPAaBHEHNUS C ABYMS
Cucremsl ypaBHEHHN C AByMs NIEPEMEHHBIMHU.

MIEPEMEHHBIMU, €TI0
rpaduK, MpUMEpPHI
peleHns ypaBHEHU N
B LIEJIBIX YMCIIAX.
Pemenue cucrem ayx
JIMHEWHBIX YPABHEHUN

Crpoutb rpaduku TMHENHBIX YPABHEHUN, B TOM YHCIIE
HCN0Jb3Ys HU(POBbIE pecypcehl.

PasimyaTe napajiesbHble U IEPECEKAOIINECS IIPSIMbIE
10 UX YPABHECHUSM.

Pemiarh cucTteMsl IByX JIMHENHBIX YPABHEHUH C JBYMS

[IEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM.




C AByMs
MIEPEMEHHBIMU.
[Tpumepsl pemenus
CHUCTEM HEJIMHEWHBIX
YPaBHEHUM C IBYMS
NIEPEMEHHBIMU.
I'paduueckas
VHTEPIIPETALUS
YPaBHEHHUS C IByMsI
MIEPEMEHHBIMU U
CHUCTEM JIMHENHBIX
YPaBHEHUM C IBYMS
MIEPEMEHHBIMHU.
Pemenne TekcToBbIX
3a7a4 C MTOMOILBIO
CHUCTEM ypaBHECHUH

Pemate npocreiime cuCTeMbl, B KOTOPBIX OJHO

W3 YPABHEHUU HE SIBIIAETCA JINHEUHBIM.

IIpuBoauTh rpaguyecKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHHUS C ABYMsI IEPEMEHHBIMM U CUCTEM YPaBHEHUN
C ABYMS IIEPEMEHHBIMU.

PemiaTh TekcTOBBIE 32/1a4M ANT€OpPanyeCcCKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YHuciosbie
HEpPABEHCTBA U UX
CBOKCTBA.
HepasencTBo ¢ onHOM
TIEPEMEHHOM.
JluneriHbie
HEPABEHCTBA C OJHOMN
MIEPEMEHHON U UX
peuienue. Cucremsl
JIMHEWHBIX HEPABEHCTB

DopMyJHUPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJIMHATHOM MPSMOM, JOKA3bIBATh
anreOpanvdecKu.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a1a4.
Pemarp MHEHBIE HEPABEHCTBA C OJHOW MIEPEMEHHOM,
M300pakaTh perieHue HEPaBEHCTBA HA YHCIOBOM MPSIMOM.
Pemath cuctemMbl TMHEHHBIX HEPABEHCTB, H300paKaTh
pELIEHNE CUCTEMbI HEPABEHCTB HA YMCJIOBOU MPSIMOI1




C OJIHOM EPEMEHHOMN
Y UX PEIICHUE.
N3o0pakeHune
pEUIEHUS IMHEWUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOM
IpsAMON

OyHKINH.
(OCHOBHBIEC NOHATHA

[HonsiTre QpyHkIMM.
Ob6nacTp onpeaeneHus
U MHOXECTBO
3HaYEHUHN PYHKIHH.
Crioco0bl 3a1anus
(byHKIHHA.

['paduk pyHKIIHIH.
CpoiicTBa QyHKIUH,
UX OTOOpaXxeHue

Ha rpaduke

Hcnoan3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

BoruucjaaTs 3HauyeHus1 QyHKIMHI, 3aJaHHBIX (OpMyTaMu
(ipu HEOOXOAUMOCTH UCIIOIB30BaTh KAIBKYJISTOD);
COCTABJISATH TA0JIUIbI 3HAYEHUI QYHKIIUU.

CTpouTthb no ToYKkaMm rpapuku QyHKIHA.

OnucbIBaTH CBOMCTBA (DYHKIIMU HA OCHOBE €&
rpauyecKoro npeacTaBIeHusl.

Hcnoan3oBath QyHKIIMOHATIBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

HccaenoBathb npumepsl rpadKoB, OTPAKAIOLIUX PEAIbHbIE
nporiecchl u siBlieHus. [IpUBOAUTH NPUMePBI TIPOIIECCOB U
SIBJICHUM C 3a1aHHBIMU CBOVCTBAMM.

Hcnonb30BaTh KOMIbIOTEPHbIE MPOTPAMMBI

JUTS TOCTpOEHUs TpadUuKoB PYHKIMI U U3YUEHUS KX CBOMCTB

DOyHKINHU.
UucnoBblie GyHKITUN

YreHnue 1 noCTpoeHue
rpadukoB QyHKIIHIA.
[Tpumepsl rpadgukoB

Haxoauth ¢ nomouibio rpaguka GyHKINN 3HAYCHUE OTHOM
13 pacCMaTPUBAEMBIX BEJIMYHH 110 3HAYEHUIO IPYTOM.
B HecnoxkHbIX ciydasx BbIpaxKaTb GOpMYJI0ii 3aBUCUMOCTD




byHKITHH,

MCIKAY BCIIMINHAMMU.

OTpaKaroIINUX OnucbIBaTH XapakTep U3MEHEHUS OTHOW BETUYNHBI
peanbpHbIE TPOLECCHI. B 3aBUCHMOCTH OT U3MEHEHUS IPYTrOM.
DyHKIWH, Pacno3naBathb Bubl n3ydaeMbix ¢yHkiui. [loka3siBaTh
O ChIBAOIIMNEC CXeMATUYECKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH
IPSIMYIO U 00PaTHYO rpadukoB GyHKUMI BUAA: y = X2,y = x5, ¥ =vx, ¥y = |x|.
IIPONOPINOHAIEHBIC HNcnonb3oBath GyHKUMOHAJIBbHO-TPaUecKre
3aBHCUMOCTH, UX NpeACTABJICHUS Ul PELICHNS U UCCIEA0BAaHNs YPAaBHEHUN 1
rpadukm. CUCTEM ypaBHEHHMIA.
I'padux pynxuyn IIpuMeHATH HUPPOBBIE PeCypPChI 1Sl IOCTPOCHUS
y = x rpadukoB QyHKIUN
DOyHKIMH
y = x2, y = X3,
y=vxy=|x|;
rpaduueckoe penieHue
YPaBHEHUU U CUCTEM
YpaBHECHUU

[loBTOpEeHune n 06001IeHNE IloBTOpEHME Bri0upaTh, IPUMEHATH, OLEHUBATH CIOCOOBI CPABHEHUS

OCHOBHBIX MOHSITHH U
METOJI0B KypCOB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAHUH

Yyuces, BHIYUCIEHUN, MpeoOpa3oBaHUM BRIPAKCHUH, PEIICHUS
YPaBHEHUM.

OcylmecTBJIATH CAMOKOHTPOJIb BBIIOJIHAEMbIX JEUCTBUM U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHH, MPEe0Opa30OBaHMUiA,
ITOCTPOCHHUM.

Pemars 3a1a4u M3 peajbHOM JKU3HHU, IPUMEHATH




MAaTCMAaTHYCCKHUC 3HAHWA IJIA PCIICHUA 3a4a4 U3 JPYIux
MpeaAMETOB.

Pematb TeKCTOBBIE 3aaav4u, CpaBHUBATD, Bblﬁl/lpaTb
CIocooObI pEUICHUA 3aaa49n

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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9 KITACC

HaumenoBanue pasnena  |[KosmuectBo OcHoBHOE OcHOBHBIE BU/IbI AESATEIBHOCTH O0YUYaAIOIIUXCSI
(Temnl) Kypca 4acoB colepKaHue
Uucna u BBIYUCIIEHUS. 9 Panmonansueie uncna, | Pa3BuBaTh nmpeacraBjieHHsi O YMCIaX: OT MHOYKECTBA
JlelicTBUTEBHBIE YHCIIA VMppalrOHAaJIbHbIE HaTypaJIbHBIX YHCEJ 10 MHOKECTBA ICMCTBUTEIIbHBIX YHACEIL.
4yyucia, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
OEeCKOHEYHbIE JEUCTBUTEITLHOTO YHCIIa KaK OECKOHEYHON AECATUIHON
JECATUIHBIC POOH. JIpoOu, NPUMEHSITD JI€CSITUUHbIE TPUOTMKEHUS
MHOXx€ecTBO pPalMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIL.
JIEUCTBUTEIBLHBIX N300pakath 1eliCTBUTEIbHBIE YMCIIA TOUKAMU
YUCell, KOOPJWHATHOM MPAMOM.
NENCTBUTEIILHBIE 3anucbIBATh, CPABHUBATH U YIIOPS/I0YUBATH
YHUCIIa KaKk JICUCTBUTEIILHBIC YHCIIA.
OEeCKOHEYHbIE BbINOJIHATH, COUETAs YCTHBIE U IMCbMEHHBIE PUEMBI,
JECATUIHBIC POOH. apudmMeTuvecKue 1efiCTBHUS C pAITUOHAIBHBIMU YUCIIAMH;
B3anmHO OTHO3HAYHOE | HAXOAUTH 3HAUYECHUS CTEICHEN C LENBIMU MOKA3aTENSIMU U
COOTBETCTBHUE MEKIY KOpPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHU.
MHOKECTBOM I[HosyyuTs nmpeacraBjaeHue O 3HAYUMOCTH
NENCTBUTEIBHBIX JNEWCTBUTEIBHBIX YUCEN B IPAKTUYECKOUN NEATEIIBHOCTH
Yycesl 1 MHOKECTBOM YEJI0BEKa.
TOYEK KOOPJANHATHOMU AHAJIM3MPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
IPSAMOM. NpUOIMKEHUS TEHCTBUTEILHOTO YU CIIA TP PEIICHUH
CpaBHeHue 3a/1a4.
JIEUCTBUTENBHEIX unce), | OKpPYIJsiTh JEHCTBUTEIbHBIC YHACIIA, BHIOJHATH
apudmeTnyeckue NMPUKHUAKY pe3yJIbTaTa BBIYMCICHUN, OEHKY 3HAUCHUN




JEUCTBUSA

C J€UCTBUTEIHLHBIMU
YHCIIaMHU.
[Tpubnmxénnoe
3HAUYE€HHE BEJIMYUHBI,
TOYHOCTb
MPUOJIMKEHUS.
Okpyrienue yuces.
[Ipukuaka u oneHka

YU CJIOBBIX BBIPAKEHUU.
3HAKOMUTHCS C HCTOPHEH Pa3BUTUSA MAaTEMATUKU

pEe3ynbTaTOB
BBIYHCIICHUN
YpaBHEHHS U HEPABEHCTBA. 14 JIunelinoe ypaBHeHue. | OcBaMBaTh, 3alIOMMHATH M IPUMEHATH rpaduveckue
YpaBHEHUS C OAHOMN Pemenue ypaBHenui, MeTOAbI IIPY PEIICHUH YPABHEHUI, HEPABEHCTB U UX
IEPEMEHHOM CBOISAIINXCS CUCTEM.
K JINHEWHBIM. Pacno3naBarts 11e/1b1€ U IPOOHBIC YPaBHEHUS.
KBagparnoe Pemiathb JinHelHbIEe U KBAIPAaTHbIC YPABHEHMUH,
ypaBHeHHUE. PelieHne ypaBHEHUS, CBOJIAIIMECS K HUM, POCTeMIne ApoOHO-
YpaBHEHUH, palOHAJIbHBIEC YPABHEHHS.
CBOZALINXCS IIpeanararb BO3MOXKHbIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
K KBaJIPATHBIM. 3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBBIC 3a/1a4n
bukBanparnbie pa3HBIMU CIIOCOOAMH.
YpaBHEHUS. 3HAKOMUTBHCS C MCTOPHUEH Pa3BUTHS MAaTEMATUKU
[Ipumeps! permieHns

YPaBHEHUN TPEThEN
Y 4ETBEPTOU CTEIICHEN




pa3NoKEeHUEM

Ha MHOKUTEIIH.
Pemenne npoGHo-
palnoHaIbHBIX
YpaBHEHUM.

PelieHne TEKCTOBBIX
3a/1a4 alreOpanyecKum
METOJIOM

YpaBHEHUS 1 HEPABEHCTBA.
Cucrembl ypaBHEHH
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YpaBHEHHE C IBYMS
MIEPEMEHHBIMU U €TO
rpaduk.

Cucrema aByx
JIMHEWHBIX YPAaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemienue
CHCTEM JIBYX
YPaBHEHUU, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
['padprueckas
VHTEPIPETALMS
CHCTEMBI YPAaBHEHU M

C IBYMs [IEPEMEHHBIMMU.
Pemenne TekcTOBBIX

OcBauBaTh U NPUMEHSATH TPUEMBI PEIICHHUS CHCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJIHO YPaBHEHHUE HE
SIBIISICTCSI JIMHEHHBIM.

Hcnoab3oBath QyHKIIMOHATLHO-TpapUIeCcCKue
NIPEJICTABJICHUS JIJIS pellleHusI U MCCIe0BAHUS YPaBHCHUN
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
aNredpandecKuM CriocoOOM: MepexXouTh OT CIIOBECHON
(GOpMyITMPOBKY YCIOBUS 3a/1a4H K aIreOpanvdeckoi MOJIen
MyTEM COCTaBIICHUS CUCTEMBI YPaBHEHUIA; peliaTh
COCTaBJICHHYIO CHUCTEMY YPaBHCHHII; HHTEPIPEeTHPOBATH
pe3yJbTar.

3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTHS MAaTEMaTHKH




3aJ1a4 anreOpandecKum
crrocooom

YpaBHEHUS U HEPABEHCTRBA. 16 YucioBele Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepasenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATH TpeoOpa3oBaHus HEPABEHCTB, MCI0Jb30BATh
JIuHelinele TSl TpeoOpa3oBaHusl CBOMCTBA YHMCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTMHENHBIC U KBAapaTHbIE HEPABEHCTBA.
C OJTHOW IEPEMEHHOM Pemarsp iMHEliHbIC HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX PEILICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
CucTeMbl IMHEHHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATH
HEPABEHCTB C OJIHOU MOJyYEHHBIC PEIICHUS.
MIEPEMEHHON U UX HN3o00paxkaTth pelieHue HEPABEHCTBA U CUCTEMbBI HEPABEHCTB
pEllIeHHE. Ha YHCJIOBOM MPSIMOM, 3aIUCHIBATH PEIICHUE C TOMOIIBIO
KBanparusie CHUMBOJIOB.
HEPABEHCTBA U UX PemiaTh KkBaipaTHbIE HEPABEHCTBA, UCIOJIB3YS
pEllIeHHE. rpaguvecKue mpeICTaBICHNUS.
I'paduueckas OcBauBaTh M NPUMEHATH HEPABECHCTBA ITPHU PEIICHUN
MHTEpIIpETALIMS Pa3IMYHBIX 33]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIByMsI
MePEMEHHBIMU
DyuKIUK 16 KBanpatuunas Pacno3HaBaTh BUJIbI U3y4aeMbIX (PYHKIIHIA,

byHKIus, €€ rpaduk U
cBoiictBa. [lapabomna,
KOOPIMHATHI BEPIITHHBI
napaboJibl, OCh

HJIIOCTPHUPOBATDL CXEMATHICCKU, 00BSICHATD
PAaCIIOJIOKCHHUC HA KOOpI[PIH&THOfI IIJIOCKOCTH I‘pa(bI/IKOB

k
byukmii Buga: y = kx,y = kx + b,y = _,y = x%,
X




CUMMETPHUH TapadoIIb.

['paduku GpyHKIIMIA:
y = kx,
y = kx + b,
k
Yy = —>
X
y =X,
y =X
y =vx,
y = |x]|

y =x3 ¥y =+/x, ¥y = |x| B 3aBHCHMOCTH OT 3HAYCHHUI
KOA(UITMEHTOB; OMUCHIBATH X CBOWCTBA.
Pacno3HaBaTh KBaapaTuIHy0 QYHKITUIO 110 (hopMyIie.
IpuBoaNTH NPUMeEPHI KBAIPATHUHBIX 3aBUCUMOCTEH
U3 peaslbHOM KU3HU, PUUKH, TEOMETPUH.

BoisiBasAITH 1 0600111aTh 0COOEHHOCTH Tpaduka
KBaIPaTHYHOM QyHKIMKH y = ax? + bx + c.

CTpouth 1 N300pakaTh cXeMaTHYeCKH rpapuKu
KBaJIpaTUUHBIX (PYHKIINMN, 3aJaHHBIX (OPMyJIaMU BHUJIA
y=ax*,y =ax*> + q,y = alx + p)’,y = ax*> + bx + c.
AHAJIM3MPOBATH U NPUMEHATH CBOMCTBA U3yYEHHBIX
(GYHKIUH 17151 KX TIOCTPOSHUS, B TOM YHCIIE C IOMOIIBIO

U POBBIX PECYPCOB

UucoBbie
OCJIEJIOBATEILHOCTH
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ITonsTre yncaoBOM
MOCJIEA0BATEILHOCTH.
3amanue
MOCJIEA0BATEIbHOCTH
PEKYPPEHTHOMU
bopmyIoii u

dbopmyIIoH n-To YJIeHa.

Apudmernueckas u
reoMeTpuiecKas
IPOrPECCHUH.
@opMyJIbl 1-TO YiIeHa
apuPMETHICCKON U
r€OMETPUYECKOU

OcBauBaTh U NPUMEHATh UHJEKCHbIE 0003HAYEHMS,
CTPOUTH peyeBble BHICKA3bIBAHMS C HCIIOIb30BAaHHEM
TEPMHUHOJIOTHH, CBA3AHHOM C MIOHSATHEM
HOCJIEI0BATEIbHOCTH.

AHaIM3UPOBaTH HOPMYIy /1-TO UiIeHa
MOCJIEI0BATEIBHOCTH WIIH PEKYPPEHTHYIO (hOpMYITY

U BBIYMCJISATH YICHBI TOCIEI0BATEIbHOCTEN, 3a1aHHBIX
3TUMH QOopMyIamMHu.

YcTranaBaMBaTh 3aKOHOMEPHOCTB B TOCTPOCHUU
HOCJIEI0BATEIBHOCTH, €CJIA BBIITUCAHBI IEPBHIE HECKOJIBKO
e€ YJICHOB.

Pacno3naBaTth apu(MeTHYECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0AX 3aaHusl.




MIPOTPECCUI, CYMMBI
MIEPBBIX /1 YJICHOB.
N3o0pakeHne 1wieHOB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOTrPECCUil TOUKAMHU
Ha KOOPJIMHATHOU
IIJIOCKOCTH.
JIuHenHbIl u
AKCHOHEHIUAJIbHBIN
pocT.

CoXxHBbIE POLIEHTHI

PemaTts 3a7a4u ¢ UCTIOIB30BaHUEM (POPMYJI 7-TO UJieHA
apuMETHIYECKON 1 TEOMETPUUECKOM MPOTPECCHI, CyMMBI
MIEPBbIX /1 YJICHOB.

HN300paxkaTh YieHbI IOCIEN0BATEILHOCTH TOUKAMHU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBath npuMepbl NPOLECCOB U ABJICHUH

U3 PEAIbHOU KU3HU, WUTFOCTPUPYIOLINE U3MEHEHHE

B apu(PMETUUYECKOI MPOrpeccuu, B TeOMETPUIECKOM
POrPECCHU; N300paKkaTh COOTBETCTBYIOIIME 3aBUCUMOCTH
rpau4ecKu.

Pematsb 3aga4um, CBSI3aHHbBIE C YUCITOBBIMU
MOCJIEA0BATENBHOCTSIMH, B TOM YHCJIE 3aJa4H U3 PEATbHON
KU3HH C UCTIONH30BaHUEM TU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX Ta0JIUIL, TPAPUIECKOTO KAIBKYIATOpA U T.I1.).
Pematsb 3a1a4n Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peabHOU MPAKTHUKU (C UCIIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS C MCTOPHUEI pa3BUTHS MAaTEMaTUKU

[loBTOpEeHnue, o6o0IIeHHE,
CUCTEMATH3aINS 3HAHUU
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Yucaa u
BbIYHCJIeHUS (3aIHCh,
CpaBHEHHE, JICUCTBUS
C JEHUCTBUTEIHHBIMU
YHCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPITUH;

OnepupoBaTh NOHATUSIMH: MHOKECTBO, TOJIMHOXECTBO,
orepaiuy HaJ MHOKECTBAMU; MCNOJb30BaTh IrpaduyecKoe
NpEeCTaBICHUE MHOXKECTB ISl OTIMCAHUSI PeabHBIX
IPOIIECCOB U SBJICHUM, IIPU PEIICHUH 33/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYyaIu3MpoBaTh TEPMHHOJIOTHIO M OCHOBHbIE
AelcTBHS, CBSI3aHHbIE ¢ YMCJIAMHU: HATypaJbHOE YHUCIIO,
IPOCTOE U COCTAaBHOE YHCJIA, AETUMOCTh HaTypaJIbHBIX




OKpPYIJICHHE,

YUCCJI, IPU3HAKU JCIIMMOCTH, ICJIOC YNCJI0, MOAYJIb YMUCJIA,

npUOIMKEeHNE, OOBIKHOBEHHAS U IECATHYHAS APOOH, CTAHAAPTHBIN BHT
OLICHKA; peleHue qucla, apuPpMETHUECKUN KBaJPaTHBIM KOPEHb.
TEKCTOBBIX 33724 BbINoHATH 1€l CTBUA, CPABHUBATH U YIOPATI0YHUBATH
apumeTnaecKumM YHUCIIa, IPEICTABISATh YHCIIa Ha KOOPIUHATHOM MPSMOiA,
CrIoco0oMm) OKPYTJISITh YMCTIA; BHINOJHATH NPUKHUIKY U OLEHKY
pe3yJibTaTa BhIYUCICHUN.
PemaTh TeKCTOBBIE 3a]a4M apUDMETUUECKIM CITOCOOOM.
PemaTh npakTuyeckue 3aa4um, CoaepKaIue MporeHThI,
JI0JTH, YaCTH, BHIPAYKAIOIIUE 3aBUCUMOCTH: CKOPOCTH —
BpEMsl — PACCTOSIHUE, IIEHA — KOJIMYECTBO — CTOMMOCTb,
00bEM paboThl — BpeMsi — MPOU3BOAUTEILHOCTD TPY/A.
Pa3oupatp peanbHble )KU3HEHHBIE CUTYaIUH,
(opMyIMPOBATh UX HA A3BIKE MATEMATHKH,
HAXOJUTh PEIICHUE, TPUMEHSISI MATEMAaTHIECKUN anmapar,
HHTEPNPETUPOBATH PE3yJIbTaT
AJredpanyeckue OnepupoBaTh NOHATUSIMHU: CTEIICHD C LIETTBIM
BbIpasKeHHU s nokaszaTesem, apuPpMeTHUECKU KBaAPaTHBIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOWICH, aJireOpandeckasi ApoOk, TOXKIECTRO.
anreOpanvecKux BbINoTHATH OCHOBHBIE J1€iiCTBUS: BBITIOJHATH PACUETHI
BBIPKECHHUI, 1o ¢hopmysam, mpeoOpa3oBbIBATH IIEJNIbIE, TPOOHO-
JOITYCTUMBbIE paIMoHAIbHBIC BRIPAKEHUS U BEIPAKCHUS C KOPHSIMH,
3HAYEHUS) peaIn30BbIBATh PA3JI0KEHUE MHOTOWIEHA HA MHOKHUTEIH,

B TOM UHCJIE C UCIIOJIb30BaHUEM (POPMYIT PAa3HOCTH
KBaJIpaTOB U KBaJIpaTa CYMMBbI U PA3HOCTHU; HAXOJAUTh




JIOMYCTUMBbIE 3HAUEHUS IEPEMEHHBIX JUIsI APOOHO-
pPalMOHAIIBHBIX BBIPAKEHNUN, KOPHEW.

MopaenupoBaTth ¢ TOMOIIBIO (HOPMYIT PeabHbIE TPOIIECCHI
Y SIBJICHUS

DOyHKIUU
(mocTpoenue,
CBOMCTBA U3yYEHHBIX
byHKITH;
rpaduueckoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATHAMU: QYHKIUS, TpaduK QyHKIUY,
HyJY QYHKIIAN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIbINIEE U
HauMEHbIIIee 3HAaYeHUsT (PYHKIIUH.

AHAJIU3MPOBATh, CPABHUBATH, 00CYK1AaTh CBOICTBA
(GYHKIHH, CTPOUTDH UX rpadUKH.

OnepupoBaTh NOHATUSIMU: TIPSMAst IPOTIOPITUOHATILHOCTb,
oOpaTHas MPOTIOPITMOHAIIBHOCTh, THHEHHAS (PYHKITHS,
KBaJpaTU4Has QyHKIIMS, Tapabosia, runepooiia.
Hcnonn3oBarh rpaduku 1715 ONPEAECTICHUS CBOMCTB,
IPOLIECCOB M 3aBUCUMOCTEH, /I PEIICHU 3a/1a4 U3 IPYTUX
y4eOHBIX MTPEIMETOB U peabHON )KU3HHU; MOEJIHPOBATH

C MOMOIIEI0 TPadUKOB peatbHbBIE MMPOIIECCHI U SBICHUS.
Boipa:xkaTh (popMyIaMu 3aBUCHMOCTH MKy BETHIYNHAMHU

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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PABOYASA NTIPOI'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIbHASA 3AIIMCKA

['eoMeTpus Kak OMH W3 OCHOBHBIX PA3/IEJIOB IIKOJBHOM MATEMATUKH, UMEIOIINN
CBOCH I1eNbl0 00ECNeYUTh M3YUYE€HHUE CBOMCTB M pa3MepoB (pUryp, WX OTHOIICHHNA H
B3aMMHOE PACIIOJIOKEHUE, OINHUPAECTCS HaA JIOTMYECKYH0, JOKAa3aTENbHYK JIMHUIO.
[leHHOCTh, W3y4YeHUsT TEeOMETPUM Ha YPOBHE OCHOBHOIO 00mIero o00pa3oBaHUs
3aKJII0YAeTCss B TOM, UTO OOydYarouuics YYUTCS MPOBOJIUTH JIOKA3aTEJIbHbBIC
pacCcyX IeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHMS, JOKa3blBaTb HCTHUHHBIE
YTBEPKIEHUSI WU CTPOUTh KOHTPOPUMEPBI K JIOKHBIM, HPOBOJIHUTH PACCYXKIACHUS
«OT TMPOTUBHOTO», OTJIWYATh CBOWCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpATHBIE
YTBEPKIICHHUSL.

BTOpoli LIEHHOCTBIO HW3Y4YEHHS TE€OMETPUHU SBISECTCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA IPU PELIEHUH KAaK MaTEMaTHYECKUX, TaK MU NPAKTHYECKUX 3ajady,
BCTpPEYAIONIMXCSI B peajbHOM >ku3HU. OOydaronuiics AOJKEH HAYYUTHCS ONPENETUTh
reoOMeTpUYECcKylo (urypy, omucarb CJIOBaMH JIaHHBIA YepTEX WIM PUCYHOK, HAWTH
IJIOLIAb 3€MEIBHOIO Y4acTKa, pacCyuTaTh HEOOXOJUMYIO IJIMHY ONTOBOJIOKOHHOTO
kalbenst wiu TpeOyemble pa3Mephl rapaxka i aBTOMOOWJIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIWTENIbHASA JIMHUS B HW3y4YeHUH reoMmeTpuu. llpm pemenunm 3amad
IPAKTHYECKOTO XapakTepa OOyYaloLIUICS YYUTCA CTPOUTh MaTEeMaTHUYECKHE MOJIEIH
peanbHbIX )KM3HEHHBIX CUTYyallUid, MPOBOJAUTH BHIYMCIIECHUS U OLICHUBATh aJICKBATHOCTD
IIOJIyYE€HHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TOAYEPKUBATH CBSA3M TEOMETPUU C JAPYTUMH YYCOHBIMH
peIMEeTaMi, MOTHBHPOBATH KCIOJIB30BAaTh OMPEIACICHUS T€OMETPUYCCKUX (UTYp U
MOHSATUH, IEMOHCTPUPOBATH MPUMEHECHHE MOJTYYCHHBIX YMEHUA B (U3UKE M TEXHUKE.
Oty cBs3u HauOosiee SPKO BHIHBI B TeMax «Bektopw», «TpuroHoMerpudeckue
COOTHOIIeHUs Y, «MeTon koopauHat» U «Teopema [Tudaropay.

VYuebnpiii kKypc «l'eomeTpus» BKIIOYACT CJIACAYIOMUE OCHOBHBIC DPa3feibl
conepkanus: «['eomerpuueckue puUrypsl u ux CBOMCTBaY, «VI3MepeHne reoMmeTpuIecKix
BEIIMYMH», «/leKapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «BekTopsl», «/IBrmkeHus
iockocty, «IIpeodpazoBanust mo100MM.

OO0miee 4YUCIO YacOB, PEKOMEHIOBAaHHBIX I HU3Y4YeHUsT Yy4yeOHOTO Kypca
«I"'eometpusi», — 204 gaca: B 7 kiacce — 68 4JacoB (2 yaca B Henelno), B 8§ Kiacce —
68 yacoB (2 Jaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COAEPXAHUE OBYYEHUSA
7 KUIIACC

HauanpHble nousaTus reomerpun. Touka, nmpsmas, 0TPE30K, Jiyd. YToJ. Buael yrios.
Beprukanbasle U cMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHHK.
[TapannenbHOCTh M NEPIIEHANKYJIIAPHOCTD MPSAMBIX.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHHUS ¢ OMOIIBIO HUPKYJIS U JuHEKU. TpeyroiasHuk. BeicoTa,
MearaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOe1peHHBIN U pABHOCTOPOHHUH TPeyTroJbHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M MPU3HAKK PABHOOEIPEHHOrO TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MNPU3HAKU MapaLIEAbHbIX NpsAMbIX. CyMMa YIJOB TpEyroJIbHHKA.
Bremnue yrisl TpeyrosibHUKA.

[IpsmMoyrosbHbIlE  TpeyrodbHUK.  CBOMCTBO  MEIHMAaHbl  IPSIMOYIOJBHOTO
TPEYTrOJbHUKA, NPOBEAEHHOM K TMNOTeHy3e. lIpu3Hakm paBeHCTBa IPSAMOYTOJBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTONIBHBIN TpEeyroiabHUK ¢ yriaom B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM1, TeopeMa 0 00JIbLIEM YIUIE U O0JIbLIEH CTOPOHE TpeyrojibHUKa. [lepnenaukysp
Y HAaKJIOHHAs.

I'eomeTpuueckoe MECTO TOYEK. bruccekTpuca yria u cepeAMHHBIN NEPIECHIUKYIISIP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpy>XHOCTb M KpYyT, XOpAa U JIMaMeTp, UX CBOWCTBA. B3auMHOE pacnoiioKeHHe
OKpY’KHOCTM UM mnpsmoil. KacarenpHas u cekymas K OKpYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYerepipéxyronpauku. [lapammenorpamMm, €ro mpusHaku M cBoucTBa. YacTHble
CJIy4au NapajiesorpaMMoB (IpsSMOYTOJIbHUK, pOMO, KBaJIpar), UX PU3HAKU U CBOMCTBA.
Tpamnenusi, paBHOOOKas Tpanelus, e€ CBONCTBA U npu3Haku. [IpsaMoyrosibHas Tpanemus.

Meton ynBoenuns meauansl. LienTpanbnas cummeTpusi. Teopema Daeca u reopema
0 NMPONOPLUHOHAIBHBIX OTPE3KaxX.

Cpennue nuHUYM TpEyroabHUKA U Tpaneuuu. LIeHTp macc TpeyrojpHuKa.

[Tomobue TpeyroapbHUKOB, Kodhdumment momodus. [lpusnaku momoOus
TPEyrojabHUKOB. [IpuMeHeHne noao0us npu pelieHUH PAKTUIECKUX 3a/1a4.

CpoiicTBa 1iomaaet reomerpuueckux ¢Guryp. Dopmynsl  anus  TUIOMIAIA
TPEyrojibHUKa, MapauieiorpamMmma, pomOa u Tpaneuuu. OTHOIIEHHE IUIOMAACH
oA00HBIX GUTyp.

Brprunciienne miomaned TPEyroJbHUKOB WU MHOTOYIOJIBHMKOB HAa  KIIETYaTOU
Oymare.



Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa mnpu pemeHun
IIPaKTUYECKUX 3a]a4.

CHuHyC, KOCHHYC, TaHIE€HC OCTpPOro yrija HpsSMOYTrOJbHOTO TpPEYroJbHHKA.
OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETPUYECKHE (PYHKIMM YIJIOB
B 30°, 45° n 60°.

BrnmcanHble M LIEHTPAJIBHBIE YTJIbI, YTOJ MEXAY KacaTeJbHOM M XOPAOW. YIJIbI
MEXIY XOpaMH U CEKyIIUMU. BrincanHble M ONIMCAaHHBIEC YETHIPEXYTOJIbHUKY. B3aumHuoe
pacmnoyio)KeHue NBYX OKpykHoctel. Kacanme okpyxknocted. OOmue KacaTtelnbHBIE K
JBYM OKPYXHOCTSIM.

9 KITACC

Cunyc, kocunyc, tanreHc yrjioB oT 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYJIbI IPUBEACHUS.

Pewienne TpeyronbHuUkoB. Teopema KOCHMHYCOB M TE€OpEMa CHHYCOB. PemieHue
PaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpazoBanue moaobus. [1og006Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpoM3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHU OTPE3KOB
CEKYLIUX, TEOpeMa O KBaJIpaTe KacaTeJIbHOM.

BekTop, nnuHa (MOJyJib) BEKTOPA, COHANPABICHHBIE BEKTOPHI, IPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINE€palluu
HaJ BeKTopamH. PasznoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa. CkansipHOE€  MNPOU3BEICHUE  BEKTOPOB, IMPUMEHEHHE
JUJIS1 HAXO0KJICHUS! JJIUH U YTJIO0B.

JlekapTOBbl KOOPAMHAThl HA IUIOCKOCTH. YPaBHEHHUs NPSAMOW M OKPYXHOCTHU
B KOOpPJMHATAaX, MEPECECYCHUE OKPYKHOCTEH M MpsAMbIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. JUTMHA OKPY)KHOCTH. | pagycHas u paguaHHas Mmepa
yTJla, BBIYMCIIEHUE JIIMH OYT OKpyKHOCTEH. I1nomanp kpyra, ceKkTopa, CErMeHTaA.

JIBUKEHUsT TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Quryp (3JieMEeHTapHbIe
npeactasienus). [lapannensHblii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl y4yeOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

Pacrio3HaBaTh M3y4€HHbIE I€OMETPUYECKHE (PUIYpbI, ONPENEISITh MX B3aHMMHOE
pacmojoxeHue, H300pakaTh TeOMETpUYecKhe (UTYpBI, BBINOJIHATH  YEPTEXKH
II0 YCJIIOBMIO 3ajaud. [I3MepsATh JMHEHWHBIE W YIVIOBBIC BEIWYMHBI. Pemars 3amaun
Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyr0 OLICHKY JIMHEWHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B pealbHOMN
KU3HU, pa3MEpPOB NPUPOIHBIX OOBEKTOB. PaznnuaTe pasMepsl 3THX OOBEKTOB
110 MOPSAAKY BEIVYHHBI.



CTpouTh 4epTEKH K T€OMETPUUECKUM 3a]]a4am.

[Tonmp30BaTHCA MPU3HAKAMH PAaBEHCTBA TPEYTOJIbHUKOB, UCIOJIb30BaTh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJHHUKOB TIPH PEIICHUU 3a71a4.

[IpoBOOUTH JOTrMYECKUE PACCYXKIECHHS C HCIHOJB30BAHHEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCd  NpU3HAKAMU  PABEHCTBA  INPAMOYTOJIBHBIX  TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEAEHHON K THUIIOTEHY3€ HPSMOYTOJIBHOIO TPEYTrOJIbHUKA,
B PELICHUH I'€OMETPUYECKHUX 3aa4.

Onpenenars NapajuieIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOpble 00pasyer
¢ HuMHU cekymas. Onpenenarh MapajuleIbHOCTh MPSMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OAHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaumn Ha KieT4aToOM Oymare.

[TpoBOIUTH BHIUMCICHUS UM HAXOAUTh YUCIIOBbIE U OYKBEHHBIC 3HAUYECHHUS YTIIOB
B T€OMETPUUYECKUX 3aJ1a4aX C HCIOJIb30BAHUEM CYMMbBI  YTJIOB TPEYTOJBHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IIPU TIEPECEUCHUH JBYX
MapajyIeIbHBIX IPSAMBIX CEKYIIEH. Pemarh mpakTruieckue 3a1a4m Ha HAXO0XKJICHUE YIJIOB.

Brnagerp MOHATMEM TEOMETPUYECKOIO MECTA TOYEK. YMEThb ONPENEIAThH
OMCCEKTPUCY yIJia U CePEeIMHHBIN NEPIEHAUKYJIIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTa
TOYEK.

@opMyNIMpOBaTh ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JuaMmerpa
OKPYXHOCTH, TIOJIb30BaThCS HMX CBOMCTBAMU. YMETh MPUMEHSATH O3TH CBOWCTBA
IIPU PELICHUU 33/1a4.

BiiageTs moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
e¢ nentp. I[lomp3oBaThcs ¢dakTamMu O TOM, YTO OHMCCEKTPHCHl YIJIOB TPEYTrOJbHUKA
IIEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEANHHBIE IEPIIEHIUKYJIISIPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bianers mnoHATMEM KacaTEeIbHOM K OKPYXXHOCTH, IIOJIB30BATBCA TEOPEMOMU
0 NEPHEHAUKYISAPHOCTH KACATENBHOM U painyca, MPOBEIAEHHOTO K TOUKE KaCaHUs.

[Tonmp30BaThCA MPOCTEMIIMMU T€OMETPUUECKHMMU HEPABEHCTBAMM, NOHMMATh KX
MPAKTUYECKUNA CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUA C IMOMOIIBI0 LUPKYJIS U
JIMHENKMU.

[IpeameTrHble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10J1b30BaThCA
UX CBOMCTBaMU IPH PELIEHUH T'€OMETPUUECKUX 3a1au.

[IpuMeHsTh CBOWMCTBAa TOYKHM NEPECEUEHMS] MEAUAH TPEYroJbHUKA (LIEHTpa Macc)
B PELLEHUM 3a]au.

BiageTs NoHATHEM CpEIHEN JMHUM TPEYTOJIbHUKA W Tpamnelud, MPUMEHATh UX
CBOWCTBA IIpUM peIICHMHM reomeTpudeckux 3anad. [lomp3oBatbes Teopemon daneca



U TEOPEMOM O TMPOMOPLHOHANBHBIX OTpPEe3Kax, NPUMEHATh HX [UIsl pPELIeHUs
NPaKTUYECKUX 3a/1a4.

[IpuMeHsTh TPU3HAKK TOA00MS TPEYrOJbHUKOB B PEIICHUU T'€OMETPHUECKUX
3ajay.

[Tons3oBatbes  Teopemoit  Iludaropa s pemieHus TEOMETPHUUECKUX U
npakTHueckux 3agad. CTpOUTh MATEeMAaTUYECKYI0 MOJENb B MPAKTHUYECKHX 3ajaydax,
CaMOCTOSITENIbHO JIeJIaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIIUE IITUHBI.

Brnagets noHATHSIMH CHHYCA, KOCUHYCA M TAHT'€HCA OCTPOTO yria MpSMOYTOJIbHOTO
TpeyrojbHuKa. [1071p30BaThCS 3TUMU MOHATUAMH TSI PEIICHUS TPAKTHUECKUX 3a7au.

Bbruucnare (pa3nuyHbIME  crioco0amMH) IUIOMIAAb TPEYrojbHUKA M IUIOIIAJH
MHOT'OYTOJIbHBIX (UTYp (TONB3YACh, TNle HEOOXOAMMO, KaJbKyJIsATOpoM). lIpumeHsThH
MOJy4YE€HHBIC YMEHHSI B IPAKTUYECKUX 3a/1adax.

Bnagerp mOHATUSMU BIHCAHHOTO M LEHTPAIBHOIO YIJIa, UCIOIb30BaTh TEOPEMBI
0 BIIMCAHHBIX YIJax, YrilaX MeXay XopAaMu (CeKyIIMMHU) U YT MKy KacaTeIbHO! U
XOP/IOH TPU PEIICHUN T€OMETPUUIECKUX 3a]1a4.

Bnagerp MOHSATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OIMCAaHHOTO YeTHIPEXYTOJIbHUKA NP PEIICHUH 3a]1a4.

[IpuMeHsTH MOTy4eHHbIE 3HAHHSI Ha IPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJIENIN
UIs  33Ja4  peaJibHOW JKM3HM M TPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHS
C TpPUMEHEHHEM TMOAOOMS U TPUTOHOMETpUU (TMOJIB3YACh, TI/€ HEOOXOAUMO,
KAJIbKYJIITOPOM).

[IpenMeTHBIE peE3yNbTaTBl OCBOCHUS TPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIUHA OCTPHIX YTJIOB, HAXOAWTHh C UX MOMOIIBIO
pa3IMyHbIE BJEMEHThI MPSMOYTOJIBHOTO TPEYroJibHUKA («pelieHue MNpSIMOYTOIbHBIX
TPEyroabHUKOB»). Haxomute (C NOMOIIBI KalbKyJSITOpa) JJIMHBI W YIJIbI
JUTsl HeTaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbes QopMyllaMM MPUBEACHHS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKICCTBOM  JIJI1 HAXOXJEHUSI COOTHOIICHHM MEXKIYy TPUTOHOMETPUUYECKUMU
BEJIMYUHAMHU.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHUHYCOB [IJISl HAXOXKACHUS Pa3TUUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PELICHUE TPEYrOJIbHUKOBY), MPUMEHSATh UX MPU PEIICHUU
r€OMETPUYECKUX 3a]1ay.

Brnagets moHsTHSMEH TpeoOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX DJIEMEHTOB
non00HbIX Quryp. [lonb3zoBaTbes CBOMCTBAMHU MOJOOMS MPOU3BOJIBHBIX (PUTYDP, YMETh
BBIYHCIIATH JUTMHBI 1 HAXOAHUTh YTl y TOM00HBIX Guryp. [IpuMeHsaTs cBoiicTBa mogo0us
B IPAaKTUYECKUX 3aJadyax. YMEThb MPUBOJUTH MPHUMEPbl MOJOOHBIX  (PUryp
B OKPYXaIOIlleM MUPE.

[Tonb3oBaTbcsd TEOpeMaMH O MPOU3BEACHUH OTPE3KOB XOpJ, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.



[Tonb30BaThbCA BEKTOpamMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HUECKUN CMBICI,
OPUMEHATh MX B PEIIEHUH TIEeOMETPUYECKMX M (u3nueckux 3anad. IlpumeHars
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHMS IUIUH U YIJIOB.

ITonb30BaTbCsd METONOM KOOPAMHAT Ha IJIOCKOCTH, INPHUMEHATh €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biraners MOHATUSAMM NPAaBUWIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
JYyTH OKPYKHOCTH M PaJMaHHOW MEpBl yrila, YMETh BBIYMCIATH IUIOIIAAb KPyra U €ro
yactel. [[puMeHATh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a7a49ax.

HaxoauTs ocu (W11 LEHTPBI) CHUMMETPHUH (DUTYP, TPUMEHSTH JBUKEHUSI IIIOCKOCTH
B IIPOCTEHILNX CIIyYasX.

IIprMeHATh MOyYEHHBIEC 3HAaHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJIEIIN
JUIsL  3aJa4  peaJbHOM JKM3HU M IPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TNpUMEHEHHWEM ToM00Us U TPUTOHOMETPUUECKUX (GYHKIUN (MMONb3yACh, TJe
HEOO0XO0MMO, KaJbKYyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |[KonnyecTBo OcHoBHOE OcHOBHBIE BU/IbI AESATEIHHOCTH O0YUYAOIIUXCSI
(Temnl) Kypca 4acoB coaepKaHue
[Ipocrenimme 14 [Tpocreiimue DopMyJUPOBATH OCHOBHBIC IMIOHATHS U OIIPEAECTICHUS.
reoOMeTpUUYECKre QUTYPHI U reOMETPUUYECKUE Pacno3HaBaTh U3y4eHHbBIE TEOMETPUIECKUE (DUTYPHI,
ux cBoiicTBa. MI3mepeHue OOBEKTHI. omnpeesiTh UX B3aUMHOE PACIIOJIO0KEHUE, BBHINOJHATH
rEOMETPUYECKUX BEJIMUUH MHOTOYTONTEHUK, YepTEK MO YCIOBUIO 33]1a4u.
JIOMaHasl. IIpoBoauTsH NpocTeiiire NOCTPOCHUS C TOMOIIBIO IUPKYIIS
CwmexHbie U Y JIMHEUKU.
BEPTUKAJIbHBIE YTJIbI. HN3mepsATH TMHEWHBIE U YIJIOBBIE BEIMYUHBI TEOMETPUUECKUX
Pabota Y TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUITUMHU OnpeneasTh «Ha TJ1a3)» pa3MePbl peabHbIX 00BEKTOB,
YepTEIKAMU. NPOBOAUTH rPyOyI0 OLIEHKY UX Pa3MEpOB.
N3mepenue nuHeitHpix | Pemiars 3a1a4n Ha BBIYMCIIEHUE JIMH OTPE3KOB U BEJIMUUH

Y YIJIOBBIX BEJIMYNH,
BBIUMCJIEHUE OTPE3KOB
Y YTJIOB

yTJIOB.
PemaTsh 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE
reOMEeTpUYECKUX (uUryp.

IIpoBoauTh K1acCUPUKALMIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YTJIOBbIE BEJIUYHUHbI, IPOBOAUTH
He0OX0IUMbIE JOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMHUTBCS C HCTOPHE Pa3BUTHUS T€OMETPUN

TpeyroyibHUKN

22

[lonsitue o PaBHBIX
TPCYroJIbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJIBHIKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IIPU3HAKOB).




MIEPBUYHBIC
MIPEACTABICHUS

O paBHBIX (pUTypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKOB.
IIpn3Haku paBeHCTBA
MIPSAAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOWCTBO MeIMaHBI
MPSMOYTOJIBHOTO
TPEYTOJIbHHKA,
NPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOoOeApeHHBIC
PAaBHOCTOPOHHUE
TPEYTOJIbHUKMU.
[Ipu3Haku u cBOKCTBA
paBHOOSIPEHHOTO
TPEYTOJIbHUKA.
Hepagenctsa

B T€OMETPHUH.
[IpsitMmoyTOJIBHBIN
TPEYTOJIbHUK C YTJIOM
B 30°

BbIBOAMTH Cl1€ICTBUS (PABEHCTB COOTBETCTBYIOLUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
PopMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJILHOTO, PaBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeEJIMaHbl TPEYTOJIbHUKA; CEPEINHHOIO NEPIEHAUKYIAPA
OTpE3Ka; IEpUMETPa TPEYTrOIbHUKA.

®opMyJIMpPOBATH CBOMCTBA 1 IPU3HAKU PAaBHOOEAPEHHOTO
TPEYTOJIbHUKA.

CrponTsb yepTexu, pemaThb 3242491 C [IOMOIIbIO
HAXOXKJEHUS PaBHBIX TPEYTOJIbHUKOB.

IIp¥MeHATHL NPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 33/1a4ax.

Hcnoab3oBath uppoBHIE PECYPCHI AJIS1 HCCIE0BAHUS
CBOMCTB M3y4aeMbIX (HUryp.

3HAKOMHUTBCS C HCTOPHEi pa3BUTHUS T€OMETPUN




[lapannenbHbie NPsSMBIE,
CyMMa yTJIOB TPEYroJIbHUKA

14

[TapamnenbHbie
NpsIMBbIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbBIC

IIPU NIEPECECYEHUN
napauienbHbIX
HOPSIMBIX CEKYLIEH).
[Tpu3zHax
apaJUIEIbHOCTH
NPSIMBIX YEpe3
PaBEHCTBO PAaCCTOSAHUM
OT TOYEK OJTHOU
MIPSIMOU 10 BTOPOU
IIPSIMOM.

Cymma yriioB
TPEYTOJIbHUKA.
BHemnHue yrib
TPEYrOJIbHUKA

@opMyJIHPOBATH NOHATHE [TAPAIIIETBHBIX IPSIMBIX,
HAXOAHUThb IIPAKTUYECKUE IPUMEPBI.

H3yuartsb cBoiicTBa yrioB, 00pa30BaHHBIX MPU MEPECCUCHUH
IapajuleNIbHBIX MpAMBIX cexyuien. IlpoBoauts
A0KA3aTe/NbCTBA [apAJUICIIBHOCTH IBYX MPSMBIX C TIOMOILBIO
yIJ10B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX
TPETHEU MPAMOU.

BbI4HCIaSATH CyMMY yTJIOB TPEYTOJIbHUKA U MHOT'OYTOJIbHUKA.
Haxoautsp uncnoBbie 1 OYKBEHHbIC 3HAUECHUS YTIIOB

B F€OMETPUYECKUX 3a[1a4aX C UCIIOIb30BAHUEM TEOPEM

0 CyMME yTJIOB TPEYTI'OJIbHUKA U MHOTOYT'OJIbHHKA.
3HAKOMHUTBCS C HCTOPHEi pa3BUTHUS T€OMETPUN

OKpY>KHOCTb U KPYT.
['eomeTpuueckue
MOCTPOEHUS

14

OKpyXHOCTb, XOpAa 1
JAAMETP UX CBOMCTBA.
Kacarenbnas

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

D®opMyaHpPOBaATH ONIPEAEIeHU. OKPYKHOCTH, XOP.IbI,
JaMeTpa M KacaTellbHOU K OKpyXHOCTH. M3yuaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarhb, B TOM 4UCIIE HCHOAb3YH HU(PPOBHIE
pecypehbl: OKPY’KHOCTb, BIMCAHHYIO B YTOJ; LIEHTP
OKPY>KHOCTH, BHIUCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB




ITonstue o I'MT,
IIPUMEHEHNE

B 33/1a4ax.
buccexrpuca u
CEpEIMHHBIN
MEePIEHIUKYIISIP
KaK F€OMETPUYECKUE
MECTa TOYEK.
OKpy>KHOCTb,
ONMCAHHasA OKOJIO
TPEYTOJIbHHKA.
OKpy>KHOCTb,
BIMCAHHAs

B TPEYTOJIbHUK.
IIpocreimme
3a1a4u

Ha [MOCTPOEHUE

KACaTEJIbHBIX.

Hcnoan3oBars meToa [ MT 1i1a nokazarenbCcTBa TEOPEM

0 MepeceueHU OUCCEKTPUC YITIOB TPEYroOJIbHUKA U
CEpPEIUHHBIX NIEPIICHANKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomiso I'MT.

OBiageBaTh NOHATUSIMH BIIMCAHHOM U ONMCAaHHOMN
OKPYKHOCTEH TPEYTOJIbHUKA, HAXOAUTH LEHTPBI 3TUX
OKPYKHOCTEMN.

Pemiars OCHOBHBIE 3a1a4M HA MOCTPOECHHE: YIiia, PABHOIO
JAHHOMY; CEpEIUHHOIO NEPIICHINKYJIISIpa JAHHOTO OTPE3Ka,
IPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPIEeHIUKYIAPHON TaHHOM PSIMOI; OMCCEKTPHUCHI JAHHOTO
yTi1a; TPEYrOJIbHUKOB

10 Pa3JIU4YHBIM DJIEMEHTaM.

3HAKOMUTBHCS C HCTOPHE pa3BUTHUS T€OMETPUN

[ToBTOpEHUE, 06001IEHNE 4 [ToBTOpEHue u PemaTh 3a1a4u Ha TOBTOPEHUE, MILTIOCTPUPYIOIIHE CBA3U
3HAHUU 000011IeHe OCHOBHBIX | MEXKIY pa3jIuYHbIMHU YacTSMHU Kypca

MOHSITUN U METOJIOB

Kypca 7 knacca
OBULIEE KOJIMYECTBO 68

YACOB I1O ITPOI PAMME




8 KITACC

OTpe3Kax, NoJ00HbIE
TPEYTOJIbBHUKU

O MPOMOPIIUOHATBFHBIX
OTpe3Kax.

CpenHsist TuHUS
TPEYTOJIbHUKA.

HaumenoBanue paznena | KomuuecTtBo OcHoBHOE OcHOBHBIE BU/IbI AESATEIHHOCTH O0YUYAOIIUXCSI
(Temnl) Kypca 4acoB COZECPIKAHUE

UeThIpEXYTrOJIbHUKH 12 [Tapamnenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MPU3HAKHU U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cityyau @opMyJTHPOBATH ONPeieIeHUs: MapajjieaorpaMmma,
napajuieIorpaMmmMoB NpsIMOYTOJIbHUKA, poMOa, KBaparta, Tpaneuuu, paBHOOOKOM
(IpSIMOYTOJILHUK, Tpamneuuu, NpsiMoyroJibHON Tpamneuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCMOJIB30BAThH NIPH PEeIICHUH 32124
IPU3HAKKU U CBOMCTBA. | MPU3HAKU U CBOICTBA: apajuieiaorpamma,
Tpanerusi. npsIMOYTOJIbHUKA, poM0a, KBaipata, Tpaneuu, paBHOOOKOH
PaBHOOOKas 1 Tpaneuru, NpPsIMOYTOJIbHOM TPaIeIuu.
MPSIMOYTOJIbHAS IIpyuMeHATH MeTO YJIBOCHUSI MEIMAHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 1udpoBbie pecypehl ISl UCCAEA0OBAHUS
Merton ynBoeHus CBOMCTB U3y4aeMbIX QUTYP.
MEUAHBI. 3HAKOMUTHCS C MCTOPHUE pa3BUTHS T€OMETPUHN
enTpanbHas
CUMMETpPUS

Teopema Pasieca u Teopema 15 Teopema @anecan IIpoBOoAMTH MOCTPOEHMS C IOMOIIBIO HIUPKYJISA U IMHEUKH

0 IPOMOPIHUOHATBLHBIX Teopema C UCIOJIb30BaHuE TeopeMbl Daneca U TEOPEMBbI

O IPOIOPLIMOHAIBHBIX OTPE3KAX, CTPOMTH YETBEPTHII
POIMOPIMOHATILHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHUKA IEPECEKAOTCS B OJHOM TOUKE, U HAXOAUTh




Tpaneuus, e€ cpenuss
JIMHUAL.
IIponoprmonanbHbIE
OTPE3KHU.

enTp macc

B TPEYTOJIbHUKE.
[Tomo6ubIE
TPEyTrOJbHUKHU. Tpu
MpU3HAKA TI0I00MS

CBS3b C LICHTPOM MacC, HAXOAUTh OTHOLIIEHUE, B KOTOPOM
MEJIUaHbI JEIATCS TOYKOU UX NIEPECECUCHHUS.

Haxoauthb 110100HbIE TPEYTOJIBHUKN HA TOTOBBIX YEPTEXKAX
C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MO100U.
Pematsb 3aga4u Ha 10100HBIE TPEYTOJIBHUKHU C TOMOIIBIO
CaMOCTOSTEIIBHOIO IIOCTPOEHUS YEPTEKEN U HAXO0XKIACHUSA
M0JI00HBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTEJbCTBA C UCIIOJIb30BAHUEM
IPU3HAKOB MOJ00US.

TPEYTrOJIbHUKOB. Jloka3pIBaTh TpU MIPU3HAKA 10A00MS TPEYTOJIbHUKOB.
IIpumenenne IIpyMeHATH OTydYeHHbIE 3HAHNS IIPU PEILICHUN
nojo0us reOMETPUUYECKUX U MTPAKTUYECKUX 3a/1au.
IIPU PEIICHUN 3HAKOMMTBCS C HCTOPHEH pa3BUTHSI TEOMETPUU
MIPAaKTUYECKHX 3a/1a4
[Imomane. Haxoxnenne 14 CpoiicTBa ruiomaaei OguageBaTh NepBUYHBIMY NMPeICTABIEHUSIMEU 00 0011IeH
IJIOIAJCH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOPUHU IJIOIIAAH (MEPbI), (POPMYIUPOBATH CBOWCTBA
Y MHOTOYTOJIBHBIX (pUryp. ¢uryp. IJIOUIA/IU, BBISICHSTh UX HATJISIAHBIN CMBICIL.
[1nomaan mogo6HBIX GUTyp dopmyIbl BoiBoauTh (pOpMyIIBI IIJIOMIAAM TApaIIETIOrPaMMa,
JUIS TTOILA U TPEYroJbHUKA, TPAeuu U3 GOpMyJIbl IIJIOLIAAN
TPEYroJIbHUKA, IpSIMOYTOJIbHUKA (KBajapaTa).
napajuiesorpamma, BbiBoauTH ()OpMYIIBI IIIOMIAAH BBITYKJIOTO
Tpareuuu. YeThIPEXYTOJIbHUKA Yepe3 IUArOHAIU U YTOJl MEKIY HUMH.
Boruncnenue Haxoautp miomanu Guryp, n300pa>k€HHBIX Ha KIETYaTON

IUTOIAAEH CIOXKHBIX
buryp.

Oymare, MCIOJIb30BATh pa30ueHue GUrypsl Ha YacTH U
JOCTpanBaHUE.




[Tnomanu puryp

Ha KJIeT4aTou Oymare.
[Tnomaau moagoOHBIX
uryp.

3amaun

C IPAKTUYECKUM
COJIEpKAHUEM.
Pemenue 3anau

C MIOMOIIBIO0 METOIA
BCIIOMOTaTEJIbHOM
TIJIOIIAIH

Pa3ouparth npuMepbl UCITOIH30BAHUS BCIOMOTATSIIbHON
TJIOIAH JIJTSL PEIICHHSI TEOMETPUYECKUX 3a/1a4.
HaxoauTs miomaay nogo0HbIX Guryp.

BbI4ucJIATH MIOMAAN pa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTth 3apaum Ha TUIONIAb C MPAKTHUYESCKUM
CoJIep’KaHuEM

Teopema [Iudaropa u
Havalia TPUTOHOMETPHH

10

Teopema [Tudaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPHUUECKHUX
¢byHKIHMI 0OCcTpOro
yria npsiMOyroJIbHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOIIIEHUS

B IIPSIMOYTOJTHHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXKJIECTBO

JoxkasbiBaTh Teopemy [Iudaropa, necnoab3oBarhb e

B [IPAKTUYECKUX BBIYMCIICHHSIX.

D®opMyIMpPOBaATH OINPENEIEHN TPUTOHOMETPUYECKHUX
(GyHKLMIA OCTPOTO yriia, HPOBEPATHh X KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHHUKE.

HccaenoBaTh COOTHOLIEHUS MEXKY CTOPOHAMH B
NPAMOYTOJBHBIX TPEYTOJbHUKAX C yriaMu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEIAEHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKJICHUS
COOTHOIIECHUH MEXTy TPUTOHOMETPUUECKUMH (DYHKIUSIMU
Pa3IUYHBIX OCTPBIX YTJIOB.

IIpuMeHsATh NOJIyYeHHbIE 3HAHUS U YMEHUS TP PELLIEHUH
MPaKTUYECKUX 3a]1ay.

3HAKOMHUTBCS C HCTOPHEl pa3BUTHUS TEOMETPUU




YTJbl B OKPY’KHOCTH.
BrniucanHble 1 ONIMCaHHbBIE
YETBIPEXYTOJIbBHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucannbie u
LEHTPaJIbHbIC YTJIbI,
YTOJI MEXIY
KacaTeJabHOU U
XOpHOM.

Vbl MeXIy
XOpAaMu U
CEKYILINMH.
Bnucanubie u
OIMMCaHHbIC
YEeTBIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenne 3Tux
CBOMCTB

MIpY PELICHUU
FEOMETPUYECKUX
3aJ1a4.

Bzaumnoe
pacmnoJIO)KEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTellbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyJTHPOBATH OCHOBHBIE ONPE/ICIICHHUS], CBSI3aHHbIE

C YIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAIbHBIN yro).
HaxoauTs BriMiCaHHBIE YIJIbl, OMUPAIOLIMECS HA OHY JIYTY,
BBIYHMCJATD YTJIbI C TOMOIIBI0 TEOPEMBI O BIUCAHHBIX
yrJiax, TEOPEMbI O BHUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O [IEHTPAILHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C MOMOIIbIO ITU(POBBIX
peCypcoB, BHUCAHHBIE U ONTMCAHHbBIC YETHIPEXYTOJIbHUKH,
BBIBOJMTH WX CBOMCTBA U MPU3HAKHU.

Hcnoab3oBaTh 5TH CBOMCTBA U TPU3HAKU [TPU PELICHUU
3a1a4




[ToBTOpEHuUe, 00001IeHNE
3HAHUU

IloBTOpEHME
OCHOBHBIX IOHATHH U
METOJI0B KypcoB 7 1 8
KJ1aCcCOB, 0000IIeHne
3HAHUU

Pemarnb 3aJla9i Ha IIOBTOPCHUEC, NJIJIIOCTPUPYIOIIUE CBA3HU
MCXKAY pa3sIMdYHbIMHA YaCTAMH KypCa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KITACC

0 IIPOU3BEACHUU
OTPE3KOB X0,
Teopema

HaumenoBanue pasnena | KonnuectBo OcHoBHOE OcCHOBHBIE BU/IbI JEATEIBHOCTH O0YUYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue
Tpuronomerpus. TeopeMbl 16 Onpenenenue D®opMyJTHPOBATH ONPeEAeJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKHUX | (DYHKLMM TYIbIX U MPSMBIX YTJIOB.
PelieHre TpeyroJbHUKOB (yHKIUI yII0B OT BeiBOAUTH TEOPEMY KOCMHYCOB U TEOPEMY CHHYCOB
0° mo 180°. ®opmyssl | (C paauyCcOM ONMCAHHOM OKPY’KHOCTH).
IIPUBECHUA. BeiBoauTs opmyJibl A BBIYUCTCHUS IJIOMIAXEH
Teopema KOCUHYCOB, C MCIIO0JIb30BAHUEM TeopeM TPUroHoMeTpuH (hopmyna
TEeOpeMa CUHYCOB. IJIOIIAU TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKITY
Pemenue HUMH, HopMyJIa MIOMIAAN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEYrOJbHUKOB. JUArOHaJIu U YroJl MeXIy HUMH).
[TpakTuyeckoe Pemiathb TpeyroysbHUKH.
MIPUMEHEHNE Pemars npakTrueckue 3a1auu, CBOASIIAECS
JIOKa3aHHBIX TEOPEM K Hax0>KJICHUIO Pa3JIMYHbIX JJIEMEHTOB TPEYTOJIbHUKA
[IpeobpazoBanue mog00usl. 10 [TonsaTne OcBauBaTh NOHSITHE TPEOOPA30BAHNUS MTOIOOUS.
Merpuueckue 0 IpeoOpa3oBaHUU HccaenoBath OTHOLIIEHUE IMHEUHBIX JJIEMEHTOB (PUTYD
COOTHOIIICHUS no100usl. MpHU IpeoOpa30BaHUU TIOI00MS.
B OKPY>KHOCTH COOTBETCTBEHHBIE Haxoauthb npuMepsl 1000 B OKpYKAIOIIeH
9JEMEHTHI ITOJI00HBIX JIEUCTBUTEIBLHOCTH.
¢uryp. BbIBOAUTH METPUYECKHE COOTHOILIEHUS MEXIY OTPE3KaMHU
Teopema XOp/, CEKYIIUX U KacaTeIbHbIX C UCIIOJIb30BAHUEM

BIIMCAHHBLIX YIJIOB U HO,Z[O6HBIX TPCYTOJIbHUKOB.
Pemarn TCOMCTPHUYICCKUC 3a1a491 1 3a/1a4U U3 peaHBHOﬁ
ZKHN3HHU C UCIIOJIb30BAHHUECM HOI[O6HBIX TPCYTOJIbHUKOB




O IPOU3BEICHUU
OTPE3KOB CEKYIIHX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
FEOMETPUYECKUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHUCJIO.
DU3UYECKUN U
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bexkropa
1o IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopauuatsl
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAITPABIEHHbBIE OTPE3KU,
HCCIed0BaTh FTeOMETPUYECKUH (TIEpeMeleHre) U
(dbuznyeckuii (Cuiaa) CMbICIIBI BEKTOPOB.

3HaTh onpeaeseHUuss CyMMbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpA Ha YUCIIO, MCCJIEI0BATH
r€OMETPUYECKHUN U (PU3UYECKHUI CMBICIIBI 3TUX OTIEPAIIHiA.
Pemars reomeTpuyeckue 3aJa4u ¢ UCMOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOp MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnmonb30BaTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB,
BbIBOJIUTH €TI0 OCHOBHBIE CBOWCTBA.

BpruucasiTb CyMMy, Pa3HOCTh U CKaJISIPHOE MMPOU3BEINECHUE
BEKTOPOB B KOOpJIHHATAX.

IIpyuMeHATH CKAIIPHOE NPOU3BEICHHE ISl HAXOKACHUS
JUTUH U YTJIOB




MIPUMEHEHUE

JUTST HaX 0K ICHUS
JUTMH U YTJIOB.
Pemenne 3amau

C MMOMOILBIO BEKTOPOB.

[IpuMeHeHne BEKTOpOB

JUIS pEIIeHUs 3a1a4
buzuku

JlexkapTOBBI KOOPAMHATHI
Ha MJIOCKOCTH

JlexapToBbl
KOOPJWHATBI TOUEK
HAa MJIOCKOCTH.
YpaBHEHHE PSIMOU.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatel Touek
MIEPECECUCHHUS
OKPY>KHOCTH U
IIPSIMOM.

Meron koopauHaT
IIPU PEILICHUU
FEOMETPUYECKUX
3a7a4, NPAKTUYECKUX
3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJMHAT, AEKAPTOBBIX KOOPAUHAT TOUYKH.

BrIBOAMTH ypaBHEHUE NIPAMOU U OKPYKHOCTH. Bbl1ensiTh
ITOJIHBIM KBAJAPAT JJIs HAXOKIEHUS LIEHTpa U paauyca
OKPYKHOCTH 10 €€ ypaBHEHHUIO.

Pemiars 3a1a4m Ha HAXO0XKACHUE TOUEK ITEPECEUCHUS
IIPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA yrI0BOTr0O KO3 pUIlMeHTa MPsSMOii
IIPU PELIEHUN 3a]1a4, ISl ONPEIEIICHUS PACIIOI0KEHNUS
IIPSAMOM.

IIpuMeHATh KOOPAMHATEI IPU PEILIEHUH T€OMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4, U1l HOCTPOCHHS] MaTEMATUYECKUX
MOJIENIEN peanbHbIX 3a/1a4 («METOJ KOOPAUHATY).
Hoab30BaThHCA 17151 HOCTPOECHUS U UCCIIEOBAHUN
1M(POBBIMU pECypCaMHu.

3HAKOMHUTBLCS C HCTOPHE pa3BUTUS T€OMETPUN




[IpaBuiIbHBIE
MHOTOYT'OJIbHUKH.
J{mMHa OKPYKHOCTH U
IUIOIIAb KPyTa.
Brruncienue miomanei

[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
Yucao nt. Jlnuna
OKPY>KHOCTH, IyTH
OKPY’KHOCTH.
Pagnannas mepa
yTia.

[Inomans xkpyra,
CEKTOpa, CETMEHTA

DopMyIMPOBATH OINPEACICHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHonb30BaThLCSI NOHATHEM JUIMHBI OKPY>KHOCTH, BBEAEHHBIM
C MOMOILIBIO NTPAaBUIIbHBIX MHOTOYTOJIbBHUKOB, ONIpeAeIsiTh
YUCJIO T, JJIMHY IYT'H U paJUaHHYIO MEPY yTJa.
IIpoBoauTH NEepexoa OT paIMaHHOU MEPHI yIia

K I'pagyCHOI U Ha00OPOT.

OnpeaeasiTh IoMAAbL Kpyra.

BeiBoauTth ¢gopmMyJibl (B rpagyCHON U paluaHHON MEPE)
JUI JUIMH AYT, IJI0LAaAeH CEKTOPOB U CETMEHTOB.
BoruncasTs miomaan Guryp, BKIFOYAIOUUX JIEMEHTHI
OKPYKHOCTH (Kpyra).

Haxoauth nionianu B 3a1ayax peajabHON KU3HU

I[BI/I}KCHI/IH IIJIOCKOCTH

[lonaTue o nBH>KXEHUU
IIJIOCKOCTH.
[TapamnenpHbIi
IIEPEHOC, TOBOPOT
[IpumeHenue

IIPY PEUICHUH 3a]1a4

Pa30oupats npumepsl, HUTFOCTPUPYIOLIUE TOHATHUS
JBUKCHMSL.

®opMyIMPOBaTh ONPEAEICHUS ITapaJLIEIBHOTO IIEPEHOCA,
II0BOPOTa U OCEBOM CUMMETPHUH. BBIBOAUTH X CBOMCTBA,
HAXOAUTh HENOJABU)KHBIC TOUKH.

HaxoauTh 1IEHTPBI 1 OCH CUMMETPHUI IPOCTEUIINX (HUTYD.
IIpuMeHATH apaenbHbIi NEPEHOC U CUMMETPHIO IIPU
pEIIeHNN TeOMETPUIECKUX 3a/1ad (pa30upaTh IpUMEpHI).
Hcnoab3oBaTh 111 IOCTPOCHUS U UCCIIETIOBAHNN

1 POBbBIE PECYPCHI

[ToBTOpEHue, 06001ICHHE,
cHCTEeMaTH3aIs 3HaHUI

[ToBTOpEHNKE
OCHOBHBIX ITOHITUU U

OnepupoBaTh NOHATHAMHU: QUTYPA, TOUKA, IIPsIMasi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI




METOJI0B KypcoB 7—9
KJIacCOB, 000011IcH1E
Y CHCTEMATU3AUSA
3HAHUM.
[Ipocrenme
re€OMETPUYECKHE
burypsl 1 ux
cBoicTBa. U3mepenue
FEOMETPUUYECKHUX
BEJINYMH.
TpeyroJibHUKWU.
[TapannenbHble 1
NEPNEHANKYIISPHbBIE
psIMBIE.
OKpy>XHOCTb U KPYT.
['eomerpuueckue
MMOCTPOEHHUS. Y TJIbI
B OKPYHOCTH.
Brnincanusie n
ONMCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas n
OKPY’KHOCTb.
YeThIpEXYrOJIbHUKH.
Bniucannsie

TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHUK, MEJIMAHA,
OuCceKTpHuca U BbICOTa TPEYTOJIbHUKA, MapauIesIorpaMM,
pOMO, IPSIMOYTOJIBHHK, KBAaJIPaT, TPAIEIIUS;, OKPY>KHOCTb,
KacaTelibHas;, pABEHCTBO U 1o00ue Gpuryp,
TPEYTOJbHUKOB; MAPAJUIENBHOCTD U MEPIEHINKYIIAPHOCTD
MPSAMBIX, YTOJI MEXK]TY PSIMBIMH, CAHMMETPHSI OTHOCUTEIIBHO
TOYKH U NPAMOM; JJIMHA, pACCTOSHUE, BEJIUYMHA YTJa,
IJIOMIA/Ib, IEPUMETD.

HUcnoab3oBarhb (popMyJibl: IEPUMETPA U IUIOIIAIN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAU KpPyra,
00BbEMa MPSAMOYTOJIBHOTO MapalyIeseuIeaa.
OnepupoBarb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOpJIMHAT, BEKTOP; UCIOJb30BATh 3TU MOHITUSA JIJIA
MPEJICTABICHUS JAHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IpYruX y4eOHbIX MPEIMETOB.

Pemars 3a1a4m Ha MOBTOPEHNUE OCHOBHBIX ITOHSATHH,
WJUTFOCTPALIMIO CBSA3EM MEXKTY Pa3IMYHBIMU YaCTSIMU Kypca.
BriOupaTh MeToa 11 pelieHust 3a1a4u.

Pemiats 3a1a4m 13 NOBCETHEBHOM KU3HU




Y OTIFICAaHHBIC
YEThIPEXYTOJbHUKH.
Teopema IIudaropa u
Hayvasa
TPUTOHOMETPHH.
Pemenne o6mux
TPEYTrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanus
TUTOCKOCTH.
JBmxenns. [Tomobue.
CummeTpus.
[Lmomane.
Beruucnenue
omaaent. [nomanmn
oA0OHBIX GUTyp.
JlekapTOBBI
KOOPJIMHATHI HA
IJIOCKOCTH.

Bexkrops!

Ha TUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM 1HHPPOBOM MHpE BEPOSTHOCTb M CTATUCTUKA MPHOOPETAIOT BCE
OO0JIBLIYIO0 3HAYMMOCTb, KaK C TOYKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUHU, HEOOXOIMMOM KaxJ0My ueloBeKy. Bospactaer umcio mpodeccuii,
Ipy OBJAJEHUM KOTOPBIMH TpeOyercss xopomiass 0a3oBasg MOATOTOBKAa B 00jacTu
BEPOATHOCTH U CTAaTUCTUKH, TaKasi MOATOTOBKA BayKHA JUISI TPOJOIHKEHUsI 00pa30BaHUs U
IUIs YCTIEIIHOM MPpOo(heCcCHOHAIBHON Kaphephl.

Kaxxapiii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCS Y HETO
JaHHBIX. A JUIs OOOCHOBAHHOTO TMPHUHATHUSA PEHICHUS B YCIOBUSAX HEIOCTaTKa WU
n30bITKa WHGOpPMAMM HEOOXOJAMMO B TOM YHCJIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

HIMeHHO TOATOMY OCTPO BCTasla HEOOXOAUMOCTh C(OPMHUPOBATH Yy OOYHAIOLIUXCS
(YHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0O B ce0si B KauecTBE HEOThEMJIEMOMU
COCTABJIIONICH YMEHHE BOCHPUHUMATh U KPUTUYECKH aHAIM3HPOBATh MH(OPMAIMIO,
NPEJICTABICHHYIO B PA3IUYHbIX (POpMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
peasbHBIX MPOILECCOB U 3aBUCUMOCTEH, MPOM3BOIUTH MPOCTEUIINE BEPOSTHOCTHBIC
pPacy€rThl.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMHM NpPUHLHMIIAMHU cOOpa, aHalu3a |
NpEJCTaBICHUS MJAaHHBIX W3 PA3NUYHBIX cdep KU3HM oOIecTBa M TOCyIdapcTBa
npuobmaer ofyyaroumxcs K OOIIECTBEHHbIM HHTepecaM. V3yueHue OCHOB
KOMOMHATOPUKM pa3BUBACT HABBIKM OpraHu3aluu mepedopa W mojcyéra yucia
BapUaHTOB, B TOM YHUCJIE€ B NPUKIAJHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOPHUH
rpadoB cozmaér maremaruueckuid (pyHaameHT s (HOPMHUPOBAHMS KOMIETEHIIUN
B oOnactu MHPOPMATUKUA U IHUQPPOBBIX TeXHOJOTUH. [Ipy H3ydeHHH CTATUCTUKU U
BEPOSTHOCTH OOOTaIaloTCsl MPEACTaBICHUSI OOYyYalOIMXCsSi O COBPEMEHHOW KapTUHE
MHUpPa U METOJIaX €ro MuccienoBaHus, GopMHUpyeTcs MOHUMAaHUE POJIM CTATUCTHKHU Kak
UCTOYHMKA COLMAJIbHO 3HAUYMMOW UWHGOpPMAIMM W  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBIIIUICHHUS.

B cooTBeTcTBUUM ¢ IaHHBIMU LIETSIMH B CTPYKType MpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa30BaHMsl BbIIEICHBI CICAYIOIIIE
coJepxareiabHO-MeTonndyeckue JuHuu: «lIperncraBieHue NaHHBIX W ONUcCATENIbHAS
CTaTHCTUKa», «BeposTHOCTEY, «DNeMeHThl KOMOWHATOPUKWY», «BBeaeHHuE B TEOPUIO
rpadoBy.

Copepxxanne muuuu «lIpeacraBieHue OaHHBIX U ONUCATENbHAS CTATHCTUKA
CIIy’)KUT OCHOBOH AJisi ()OPMUPOBAHMSI HAaBBIKOB pabOThl ¢ MHPOPMALIMEl: OT YTEHUS U
UHTEpHpeTanuu HH(pOpManuu, NpeACTaBICHHONH B Talbiuuax, Ha JuarpaMMax |
rpadukax, m0 cOopa, NOPEACTaBICHUS W aHAIW3a JaHHBIX C HCHOJb30BaHUEM



CTAaTHUCTUYECKUX XapaKTEPUCTUK CpEeIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydaromuecss ydarcsd CUMTbIBaTb W MHTEPIPETUPOBATH JIaHHBIE, BBIIBUTraTh,
apryMEHTHUPOBATh U KPUTUKOBATH IPOCTEHIIINE TUIIOTE3bI, Pa3MBIIUIAT HAJl (paKkTOpamu,
BBI3BIBAIOIIMMH W3MEHYHMBOCTb, M OLIEHUBAaTh MX BIHMSIHUE HA pPacCMaTpUBAaEMble
BEJIMYUHBI U IIPOLIECCHI.

NHTynTHBHOE mpEnCTaBlIeHUE O CIYyYalWHOW W3MEHYMBOCTH, HCCIEHOBAHNE
3aKOHOMEPHOCTEN M TEHJICHUMHW CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS U3Y4YCHUS
TEOPHUH BEPOATHOCTEN. bobIlIOe 3HAYEHNE UMEIOT IPAKTUYECKUE 3a/1aHUS], B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK MEpa MPaBIONOA00MS CIydailHOIO COOBITHS.
[Tpu u3yuenuu yueOHOro Kypca o0ydaromuecs 3HaKOMSITCS C TPOCTEHIIMMU METOIaMuU
BBIYMCIICHHSI BEPOSTHOCTENM B CIy4ailHBIX JKCIIEPUMEHTaX C PAaBHOBO3MOXKHBIMHU
JIEMEHTAPHBIMU MCXOJIAMH, BEPOSTHOCTHBIMHU 3aKOHAMH, IIO3BOJISIOIIMMU CTaBUTh U
pemiath 60jee caokHble 3a1aui. B y4eOHbIi Kypc BXOIAT HadajJbHbIEC MPEICTABICHUS
0 CIIy4alHbIX BEJIMYNHAX U UX YUCIIOBBIX XapaKTCPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaromuxcs
C MHOXECTBAMH M OCHOBHBIMH OIl€palMsIMHA HaJ MHOXKECTBAMM, PaCCMATPUBAOTCS
OpUMEPBl NPUMEHEHHUS MJIs PEIICHUs 3a/ad, a TaKKE HCIOJIb30BaHUS B JPYTHX
MaTEMaTHUECKUX Kypcax U y4eOHBIX NPEIMETAX.

B 7-9 xnaccax uzydaercs yueOHbIM Kypc «BeposTHOCTb U CTATUCTUKA», B KOTOPBIN
BXOmAT paspensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs  CTATUCTHKA,
«BeposTHOCTEY, «D51eMEHThl KOMOMHATOPUKWY, «BBeneHne B TeOpHIO Irpad)oBy.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX J[UIA HU3Y4YEHHS Y4eOHOro Kypca
«BeposiTHOCTh U cTaTtucTHKa», — 102 yaca: B 7 kiacce — 34 yaca (1 yac B Hemelnw),
B 8 knacce — 34 gaca (1 gac B Heento), B 9 kinacce — 34 gaca (1 gyac B Hezenio).

COJAEPXKXAHUE OBYYEHUSA
7 KUIIACC

[IpencraBieHne naHHBIX B BHUAE TaONWIl, guUarpamm, rpadukoB. 3aroHEHHUE
Ta0JIHI], YTCHUE U TIOCTPOCHHUE IUarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UreHne rpaduKoB pealbHBIX MpoieccoB. V3predeHne MHPOPMAIMU W3 JAUArpaMM |
TaOJIHII, UCTIOIH30BAHNUE U MHTEPIPETALNS TaHHBIX.

OnucartenpHasi CTAaTUCTHKA: CpenHee apupMeTHYecKoe, MeAWaHa, pa3Max,
HauOoJIbIIIee 1 HAMMEHBIIIEE 3HAUCHUSI Ha0opa YUCIIOBBIX NaHHBIX. [IpuMepshl ciaydaitHoi
W3MEHUYUBOCTH.

Crny4aitHbIl SKCTIEPUMEHT (OMBIT) U CiIy4aifHOe coObITHE. BeposTHOCTh 1 yacToTa.
Ponp ManoBeposSTHBIX U MTPAKTUYECKH TOCTOBEPHBIX COOBITHI B IPUPOJE U B OOITIECTRBE.
MoseTa u urpajibHas KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepimHbl. Yncio pédep U cyMMapHasi CTETICHb
BepmmH. [Ipeacrasnenue o cBs3Hocty rpada. Lenu u nukisl. [lytu B rpadax. O6xox



rpada (sinepoB myTh). [IpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue 3amaq
¢ TOMOIIIbIO rpadoB.

8 KIIACC

[IpencraBieHue faHHBIX B BUAE TaOJIHII, AUArpamMm, TpaduKoB.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, ITOAMHOXKECTBO. Olepanuy HaJi MHOKECTBAMU:
o0beMHEHUE, TepeceueHue, aomnonHeHne. CBOWCTBa omepauuid HaJl MHOXKECTBAMH:
IIEPEMECTUTENBHOE, COUETATENBHOE, PACIIPEAEIUTENBHOE, BKIIOYeHUA. Vcnonbp3oBanne
rpauyecKkoro MpeACTaBICHUS MHOXECTB JUIsl ONMCAHUS pEalbHBIX IPOLECCOB HU
SIBJICHUU, IIPU PEIICHUU 33]1a4.

N3mepenne pacceuBaHust nAaHHbIX. Jlucnepcuss M CTaHOAPTHOE OTKIOHEHUE
YHCJIOBBIX HAOOPOB. JlnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITUS CilydaiiHOTO omnbiTa. Ciydaiinbie coObITHs. BepostHocTH
coObITUi. OnbITEI C PaBHOBO3MOYKHBIMHM 3JIEMEHTapHbIMU COOBITHSAMHU. CiryyaliHbIN
BbIOOpP. CBsA3b MEXJYy MaJOBEPOSITHBIMU U IMPAKTUYECKH JOCTOBEPHBIMH COOBITHUSMU
B IIpUpOJie, OOIIECTBE U HAyKe.

Hepeo. CBOMCTBAa EPEBbEB: E€IMHCTBEHHOCTh IIYTH, CYILIECCTBOBAHUE BHUCSYEU
BEPILMHBI, CBSI3b MEXAY YHCIOM BEpIIMH U uucioMm pé&oep. [lpaBmio ymHOXKEHHS.
Pemenue 3anau ¢ nomoupto rpados.

[IpotuBonomnoxueie coObITHs. [Juarpamma Ditnepa. O0beUHEHNE U TTEpECEUCHUE
coowiTuii. HecoBMecTHbIe cOOBITHS. DoOpMmysia CIO0XKEHUS BEPOSTHOCTEH. Y CIOBHas
BepoATHOCTh. [IpaBuno ymuoxenus. HesaBucumbie coOwiTusa. IlpencraBienue
DKCIEPUMEHTAa B BHJE JepeBa. PemeHne 3amad Ha HaXOXKICHHE BEPOSTHOCTEU
C IIOMOIIBIO JIEPEBA CIIyYalHOTO KCIIEPUMEHTA, IUarpaMMm Duiepa.

9 KJTACC

[IpencraBieHune NaHHBIX B BUIE TaOMUI], IuUarpaMM, rpaduKoOB, WHTEPIPETALIHS
naHHbIX. UTeHne U nocTpoeHue TadiuLl, AuarpamMmm, rpa(uKoB 10 peaabHbIM JaHHbBIM.

IlepecranoBku u Qaxtopuan. CodyeTaHus M 4UCIO codeTaHuil. TpeyroybHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHHEM KOMOMHATOPHUKHU.

['eomeTrpuueckass BepoATHOCTb. CiydallHBIi BBHIOOP TOYKHM U3  (PUTYpHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

Hcnertanue. Yenex u Heynada. Cepust ucnbelTaHuii 10 nepsoro ycrexa. Cepus
ucnbiTanuil bepaymnu. BepostHoctu coObITHii B cepun uctibiTanuii bepuysu.

CnydaiiHass BeIWYMHA M pPAcCHpeleleHUuE BeposATHOCTEH. Maremarnyeckoe
OXHJaHue U aucnepcus. IIpuMepbl MaTeMaTHyecKoro OXUIaHUsA KaK TEOPETUYECKOrO
CpPEAHEro 3HA4YEeHUS BEIMYMHBI. MaTeMaTH4eCKOe OKHMIAHUE U JUCIIEPCUs CIy4alHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUM MCTIBITAHUN bepHyIm».

[Tonsitue o 3akone OonbluX yncesn. M3mMepeHue BepoITHOCTEH C TOMOIIBIO YaCTOT.
Pounb u 3HaueHKE 3aK0Ha 0OJIBLINX YHUCET B IPUPOJIE U OOLIECTBE.



INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE peE3yNbTaTHl OCBOCHUSA TPOTPAMMBbI Y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Yutare uHPOpMaALMIO, TMPEACTABICHHYIO B Ta0iMilax, Ha JMarpammax,
IPEJICTaBIISTh JaHHbIE B BUJIE Ta0JINII, CTPOUTH JUArpPaMMBI (CTOJIOMKOBBIE (CTOJIOYATHIE)
Y KPYTOBBIE) I10 MACCUBAM 3HAUECHUIA.

OnucelBaTh U UHTEPIPETUPOBATH PEAIbHBIE YMCIIOBBIE JaHHbBIE, MPEACTABICHHBIC
B Ta0OJHUIIax, HA JUarpammax, rpadukax.

Hcnonp30Bath Al OMUCAHUS JAHHBIX CTAaTUCTHUECKHUE XapaKTEPUCTUKH: CpeIHEee
apupMeTnyecKoe, MeInaHa, HanboJIblllee U HAUMEHbIIIEE 3HAYEHHUS, pPa3Max.

WNMmeTb npesicTaBieHreE O CIy4ailHOW U3MEHUMBOCTHU Ha IpUMeEpax 1eH, PU3NUeCKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEJICTaBICHHE O CTATHCTUYECKOM
YCTOUYHUBOCTH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTo Kypca K KOHILY
oOyueHus B 8 kiacce:

W3Bnekats u npeoOpa3oBbIBaTh HHPOPMAIUIO, MIPEICTABICHHYIO B BUJE TaOIUII,
auarpamm, rpa@ukoB, MPEACTaBIATh JAHHbIE B BUJIE TaOIUL, UarpaMM, rpaguKoB.

OnuceIBaTh TaHHBIE C IOMOLIBIO CTATUCTUYECKUX NTOKA3aTeNIel: CPETHUX 3HAUCHHUI
U Mep paccenBaHus (pa3max, AUCIEPCHUs U CTAaHAAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YHUCIIOBBIX 3HAYEHUM W YaCTOTHI COOBITHH, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HAOJII0ICHUA.

HaxoauTh BEepOSTHOCTH CIIydalHBIX COOBITHI B OIBITAX, 3HAs BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBath rpaduyecKkue MOJENU: JEPEeBO CIy4alHOTO HSKCIEPUMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBarh MOHATUSMU: MHOXECTBO, ITOAMHOKECTBO, BBINOJHATH OIEPALAN
HaJ MHOKECTBaMU: 00BbEIMHEHHUE, IIEPeCeUeHuUe, JOMOIHEHNE, IEPEUUCTATh 3JIEMEHThI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe MpEeACTaBICHUE MHOXECTB U CBSA3EH MEXAy HUMU
JUIsL ONMCAHMS IIPOLECCOB U SIBICHWM, B TOM YHCIIE IIPU PELICHHUH 337a4 U3 APYyIHX
y4€OHBIX MPEIMETOB U KYpCOB.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIHIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUJAE TaOJWI, AUarpaMM, rpa@uKoB, MPEICTaBISATh ITAHHBIE B BHUJC
Ta0JIHII, TUarpaMm, rpapuKoB.



Pemarp 3amauM  OpraHuM30BaHHBIM  NEepeOOpOM  BapHMAHTOB, a  TaKXke
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonbs30BaTh OnucaTeNbHbIE XapAKTEPUCTUKH 11 MACCUBOB YHMCIIOBBIX JIAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPbI pACCEUBAHMSL.

Haxomuth 9acTOThl 3HAYEHWHW M YaCTOTHI COOBITHS, B TOM YHCJE TOJB3YSChH
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUHN U HAOIIOICHUM.

Haxonuth BeposSTHOCTH CIIy4alWHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM YHUCIE
B OIbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEpUSIX HMCHBITAHUN
J10 TIEPBOTO yCIeXa, B CEPUAX UCHBITaHNU bepHyium.

HNmets nipencTaBieHue O CIy4aluHOM BEJMYMHE U O PACIPENCICHUNA BEPOSITHOCTEMN.

Nmetsr mpencraBieHWe O 3aKoHE OOJNBIIMX YHUCET KaK O TPOSBICHUHU
3aKOHOMEPHOCTH B CIly4alHOM HM3MEHUYMBOCTH W O POJM 3aKOHA OOJIBIIUX YHCENT
B IIPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |Kommuectso OcHOBHOE coziepKaHuE OcCHOBHBIE BUIBI ACSTEIHHOCTH 00YJAIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBnenure TaHHBIX 7 [IpencraBnenue naHHbBIX OcBauBaTthb c1oOCOObI NPEICTABICHUS

B Tabnuiax. [Ipaktuueckue
BBIYHCIICHUS 10 TAOJIMYHBIM
NaHHbIM. V3BIICUeHUE U
UHTEpHpeTaus TAOJTUYHBIX
naHHbIX. [IpakTrueckas
pabota «Tabmutie.
I'paduueckoe
MIPEACTABICHHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MTOCTPOCHUE AUATPAMM.
[Tpumeps nemorpaduyeckux
IarpaMm.

[IpakTuueckas pabora
«JlmarpaMmbI»

CTaTHUCTUYECKUX JAHHBIX M YUCIIOBBIX MACCHBOB

C IMTOMOMUIBIO TAOJIUII ¥ TUarpamMM C UCIIOJIb30BaHUEM
aKTyaJbHBIX U BaKHBIX TaHHBIX (AeMorpaduueckue
JaHHbBIE, POU3BOICTBO MPOMBIIIIIEHHON U
CeJIbCKOXO035HCTBEHHOM MPOYKIIMHU, O0IIIECTBEHHBIE
Y IPUPOJHBIE SBIICHHUS).

H3yyaTs MeToabI pabOTHI C TAOJIMYHBIMU U
rpaduuecKUMU MPEACTABICHUSIMU TaHHBIX

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB B XO€
NPaKTUYECKUX paboT

OnucarenbpHasi CTaTUCTUKA

Yucnossie Habopsl. CpegHee
apu(MeTHIECKOe.
Menuana yucioBoro Habopa.

OcBauBaTh NOHATHSA: YKCIOBON HAOOP, Mepa
LHEHTPaJIbHON TeHACHIINH (Mepa LIEHTPa), B TOM YHCIIe
cpenHee apudmMeTnyeckoe, MeAHaHA.




Y CcTONYHUBOCTH MEIUAHBI.
[TpakTrueckas pabota
«Cpennue 3HaYCHUS.
HauGonblee 1 HauMeHbIIIEE

3HA4YCHUA YU CJIOBOTI'O Ha6opa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TOMOILBIO
CpemHero apu(pMeTHIecKoro U Meananbl. Pemarh
3a/1a4u.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIEI0 UPPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX paOOT.

OcBauBaTh NOHSITUS: HANOOJIbIIIEE U HANMEHBITIEE
3HAYEHUS YUCIOBOTO MACCUBA, pPa3Max.

PemaTh 3agqaum Ha BBIOOp criocoba onmucaHus
JAHHBIX B COOTBETCTBUU C MPUPOION TaHHBIX U
LEJISIMA UCCIEN0BaHUS

Crny4daitHas "3BMEHUYHUBOCTD

Ciy4aliHast "3BMEHUYNBOCTD
(npumepsr). Yacrora
3HAYECHHUN B MACCUBE
JNaHHBIX. [ pynnupoBka.
['ucrorpammel.
[IpakTnueckas padora
«CnyyaiiHast ©3MEHYUBOCTB

OcBauBaTh NOHATHSA: YACTOTA 3HAUCHUI B MAaCCHUBE
JTaHHBIX, TPYIIIUPOBKA TAHHBIX, THCTOTPaMMa.
CtpouTh 1 AaHAJIU3MPOBATH TUCTOTPAMMEI,
NMOAOUPATH MOIXOASAIINN 1Iar TPYNIUPOBKHU.
OcBauBathb rpadryecKkue npeCTaBICHUS Pa3HbIX
BHUJIOB CIIy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C MIOMOTIIBIO IU(PPOBBIX PECYPCOB, B XOI€
IPAKTHUYECKON pabOThI

Brenenue B Teoputo rpados

['pad, Bepimna, pedpo.
[IpencraBnenue 3anaumn

¢ nomorpio rpada. CreneHp
(BaJIEHTHOCTD) BEPILIUHBI.
Yucno pébep u cymmapHas
cTeneHpb BepiuH. Llens u

OcBauBaTh NOHATHA: Tpad, BepiuHa rpada, pedpo
rpada, cTerneHb (BaJI€HTHOCTh BEPIIWHBI), [IENb U
UK.

OcBauBaTh NOHATHSA: TIyTh B Tpade, SiIepoB MyTh,
o0xop rpada, OpMEeHTUPOBAHHBIH rpad.

Pemath 3a1a4mn Ha IOUCK CYyMMBI CTETIEHEN BEPLIMH




uuki. [1yts B rpade.
IIpencraBienue o CBA3HOCTH
rpacda. O6xox rpada
(2iJIEpOB MYTH).
IIpencraBnenue

00 OpHUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o0xoja rpada, Ha TOUCK MyTen

B OPMEHTHUPOBAHHBIX rpadax.

OcBanBaTh cnoco0bI IpeACTaBICHU 33/1a4 U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYTHX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUUECKHUE LIeTH, (PyHKIIMOHATIbHbIE
COOTBETCTBUS) Ha PUMEPax

BeposiTHOCTB M yacToTa
CIIy4aiiHOTO COOBITHSA

Cry4ailHblil ONBIT U
Cly4daitHOe COOBITHE.
BeposTHOCTB M yacToTa
coOpITHs. Ponb
MaJIOBEPOSTHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHH B TIPUPOJIC H

B 00111ecTBE. MOHETA U
UTpajbHas KOCTh B TECOPUHU
BEPOSITHOCTEM.
[TpakTrueckas pabora
«YacToTa BBIIaICHUS OpJIay

OcBauBaTh NOHATHUSA: CIIy4YalHBIN ONIBIT U
cily4aiiHOe cOOBITHE, MaJIOBEPOSITHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaYNMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuu, HECUACTHBIE CITy4yau, 3alUTa IEPCOHAIBHOM
uH(popMaluu, nepeaada TaHHbIX ).

M3y4yaTh poip KIACCHYECKUX BEPOATHOCTHBIX
MoJieel (MOHETa, urpajibHasi KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabaroaaTh U M3y4aTh 4acTOTY COOBITHIA B TPOCTHIX
AKCIIEPUMEHTAX, B TOM UUCJIE C OMOILBIO [IUPPOBBIX
pPECyYpCoB, B X0O7i€ MPAKTUIECKOM paboThI

O0o01enue,
CHUCTEMAaTH3aIHs 3HAHUIH

[IpencraBienue qaHHBIX.
OrnucarenpHas CTaTUCTUKA.
BepositTHOCTB CitydaliHOTO
COOBITHS

IMoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemaTh 3anqaum Ha npeICTaBICHUE U ONMCAHUE
JAHHBIX C TOMOIIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpPUMePHI CITy4alHBIX COOBITUH,




MaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX
CIIy4aiiHbIX COOBITUIN, UX POJIU B IPUPOJIE U KUZHU
4eJI0BEKA

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME
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8 KITACC

CrnyuaiiHasi ”3BMEHYUBOCTb.

Cpennue yncioBoro Habopa.

Crnyqaitnbie cOOBITHSL.
BeposTHOCTH ¥ 4acTOTHI.
Knaccuueckue Mmoaenu
TEOPUHU BEPOSTHOCTECH:
MOHETA U UTpaJIbHasi KOCTh

HaumenoBanue pazaena |KonnuectBo OCHOBHOE COJIepKaHNE OCHOBHBIE BUJIBI JICSITEIIHHOCTH 00YYaIOIINUXCs
(TemnI) Kypca 4acoB
[loBTOpEHNME KypCca 4 IIpencraBienue JaHHBIX. IHoBTOPATH U3YUEHHOE U BBICTPAUBATH CUCTEMY
7 xJj1acca OnucarenpHas CTaTUCTUKA. 3HAHUM.

PemaTe 3a1a4M Ha IPECTABICHUE U ONMCAHUE
JAHHBIX C IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemarsb 3a1a4u Ha IPEICTABICHUE TPYIIIIMPOBAHHBIX
JAHHBIX U ONMCAHUE CIIyYalHOW N3MEHYUBOCTH.
Pemiath 3aga4M Ha ONPEAEIICHUE YACTOTHI
CIIy4aliHbIX COOBITH, 00CYXJIEHUE IPUMEPOB
CIIy4ailHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTHYECKU TOCTOBEPHBIX CIYYaHBIX COOBITUMN, X
pOJIN B IPUPOJIE U )KU3HU YEJIOBEKA

OnucarenbpHas CTAaTUCTHKA.
PaccenBanne naHHbBIX

Otknonenus. Jlucnepcus
YHCIIOBOr0 Habopa.
CranaapTHOE OTKIOHEHUE
YKCJIOBOr0 Habopa.
JlnarpaMMBbl paccenBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATh OTHU XAPAKTCPHUCTUKHN
AJIs1 OITMCaHMA paCCCUBAHUA JaHHDBIX.

BBIHBI/IFaTb TUNoTe3hI 00 OTCYTCTBHUH HUJIKX HAJITNYNU
CBs3H 11O aAuarpaMmam pacCeuBaHUs.

CTpOI/ITb auarpaMmbl paCCCUBAaHHUS 110 UMCIOIIIUMCA
JaHHBIM, B TOM YHCJIC C TTIOMOIIBIO KOMIIBIOTCPA




MmuoxecTBa

MHO0XeCTBO, TOJIMHOKECTBO.
Onepaunu Hajg
MHO>KECTBAMHU:
o0beIMHEHNE, TIEpeCeUeHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepauui

HaJ MHOXKECTBAMH:
EPEMECTUTENBHOE,
coueTaTesIbHOE,
pacnpeenuTeabHoe,
BKJTIOUCHHUS.

['paduueckoe
NpeCTaBlICHUE

MHO>KECTB

OcBauBaTh NOHATHA: MHOKECTBO, 3JIEMEHT
MHOYECTBA, IOJIMHOKECTBO.

BbInoJHATH Onepanuu HaJl MHOKECTBAMH
o0BbeIMHEHNE, TIepeceuyeHre, JONOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COYETATENBHOE, PACIIPEIEIUTENBHOE, BKIOUEHHS.
Hcnoan3oBath rpaduueckoe MpeacTaBieHNe
MHOKECTB IPU OMUCAHUU PEATIbHBIX MPOLIECCOB U
SIBJICHUM, TIPY PEIICHUH 33]1a4 U3 IPYTUX yIeOHbBIX
MIPEAMETOB U KypCOB

BeposaTHOCTh CirydaiiHOTO
COOBITHS

DneMeHTapHbIE COOBITHSI.
Crnydaiinpie COOBITHSI.
bnaronpusitcTByromme
AJIIeMEHTapHbIE COOBITHS.
BeposiTHOCTH COOBITHIA.
OnBITH ¢ PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSMH.
Cny4aitHbIit BEIOOD.
[IpakTruueckas pabota
«OnbITbI

C pPaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHSL: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHO€ COOBITHE KaK COBOKYITHOCTD
OJIarONPUATCTBYIOMINUX AIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE dJIEMEHTAPHBIC COOBITHS.
PemiaTh 3ag1a4mn Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHI 110 BEPOATHOCTSIM JIEMEHTAPHBIX COOBITHI
CIIy4allHOTO OMbITA.

PemiaTe 3a1a4u Ha BEIYKCIICHUE BEPOSTHOCTEN
COOBITHH B OTBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU, B TOM UHCIIC

C IOMOIIBIO KOMIIBIOTEPA.




AJIEMEHTaPHBIMU
COOBITUAMID)

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU
(C UCTIONB30BAHMEM MOHET, UTPATILHBIX KOCTEH,
IPYTUX MOJENEH) B X0/1e MPaKTUYECKON padOThI

Brenenue B Teopuro rpados

HepeBo. CBoiicTBa Aepena:
€AUHCTBEHHOCTh IyTH,
CYyILIECTBOBAHUE BUCSIYEN
BEPILUHBI, CBSI3b MEXKTY
YUCJIOM BEPIINH U YUCIOM
pEoep. [IpaBuno ymHOXKEHNUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 HuKiIa,
BUCsUas BepiinHa (JIUCT), BETBb JIepeBa, MyTh

B IEPEBE, IMAMETP JIEPEBA.

HM3yuyaThs CBOMCTBA JIEpEBA: CYLICCTBOBAHUE BUCSYEN
BEPIIUHBI, €AUHCTBEHHOCTh ITyTH MEXIY JIBYMsI
BEPILIMHAMHU, CBSI3b MEXKY YHCIIOM BEPILIUH U YUCIIOM
pEodep.

Pemarh 321244 Ha IOMCK U IEPEUUCIICHUE ITYTEU

B JIEpEBE, OIPE/ICIICHNE YMCIIa BEPIIUH WK pEOEp

B JIepeBe, 00X0; OMHAPHOTO JepeBa, B TOM YUCIIE

C IPUMEHEHUEM TTPABHIIA YMHOKEHHS

Cnyuaiinbie COOBITHS

[IpoTHBOMONIOKHOE COOBITHE.
Jnarpamma Diinepa.
OObenMHEeHNe U TIepeceueHre
coObIThii. HecoBmecTHbIC
coObITusi. Dopmyiia
CJI0’KEHMS BEPOSTHOCTEN.
[IpaBuio yMHOXEHUS
BEPOSITHOCTEU. Y CIIOBHAS
BEpOATHOCTh. HezaBucumeble

OcBauBaTh NOHATHS: B3aMHO ITPOTHUBOMOJIOKHBIE
COOBITHS, OTIEpaITuH HaJl COOBITHSIMU, 00bETMHEHUE U
nepeceveHne CoObITHIA, quarpaMmma Jitnepa (Dnnepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSI.
N3yuyath TeopeMbl O BEPOSITHOCTH 00bETNHEHUS

JBYX COOBITUH ((DOPMYJIIBI CIOXKEHUS BEPOSITHOCTEH ).
Pemath 3a1a4u, B TOM YHCIie TEKCTOBBIC 3a7]a91

Ha OIpe/IeJICHIE BEPOSITHOCTEH 00bETUMHEHUS U




coObITus. [IpencraBnenue
CIIy4alHOTO JKCIIEPUMEHTA
B BHJIE JIEpEBa

NepecevyeHnsi COOBITUI C TOMOIIBIO YUCIIOBOM
npsIMOM, uarpamm Diinepa, GopMyJIbl CIOKEHUs
BEPOSITHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEN, YCIOBHASI BEPOSTHOCTD, HE3aBUCUMBIE
COOBITHUS JIEPEBO CIYyYaWHOIO OTIBITA.

H3yuatsh cBoiicTBa (OnpeiesieHus) He3aBUCUMBIX
COOBITHIA.

Pemarsb 3a1a4u Ha ONPEIEIICHUE U UCTIOJIB30BAHNE
HE3aBUCUMBIX COOBITHH.

PemaTtsb 3a1a41 Ha TOMCK BEPOATHOCTEM, B TOM
YUCJIE YCIIOBHBIX, C UCIIOJIB30BAHUEM JIEPEBA
CIIy4aillHOT'O OIbITA

O0o01enue,
CHUCTEMATH3aIMs 3HAHUIH

[IpencraBienne TaHHBIX.
OnucarenbHas CTaTUCTUKA.
['padwi. BeposTHOCTH
CITy4aitHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKHU

IHoBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemiars 3a1a4m Ha IpEACTABICHUE U ONIMCAHNE
JAHHBIX C IOMOIIBIO U3YYCHHBIX XapaKTEPUCTHK.
Pemats 3a1aum ¢ npumMeHeHneM rpados.

Pemate 3a1a4M Ha HAXO0XKACHUE BEPOATHOCTH
CIIy4aiiHOTO COOBITHS IO BEPOSITHOCTSIM
AIIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Pemars 3a1a4m Ha HaXO0XKAEHUE BEPOSATHOCTEN
O0OBEIMHEHNUS U [IEPECEUEHUS COOBITUI, B TOM UHUCIIE
HE3aBHCHUMBIX, C HCIIOIb30BAaHUEM IpapUuecKux
IIPEACTABICHUM U IEpeBa CIIy4YalHOIO OIIbITA.




PemaTh 3a1a4u Ha IepeUHCIICHUE KOMOMHAITII
(4nclia nepecTaHoBOK, YUCJIa COUETAHUI),

Ha HaXx0JICHUE BEPOSTHOCTEN COOBITHI C
IpUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE

C UCMOJIb30BaHUEM TpeyTroJibHuKa [lackans

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME
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& Kiacca

OnucareyibHast CTaTUCTHKA.
Omneparu Haj, COOBITHUSIMU.
HezaBucumocTts COOBITHIA

HaumenoBanwue paznena |KommgectBo OcHoBHOE coziep)KaHue OcHOBHBIE BHJIBI ICSITETLHOCTH O0YYarOIIAXCSI
(Temnl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBnenue naHHBIX. IToBTOPATH N3YUCHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.

Pemiats 3a1a4um Ha IPEICTABICHUE U ONTHUCAHUE
JTAaHHBIX.

Pemarh 3aga4u Ha HAXO0XKICHUE BEPOATHOCTEN
00bEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM Ipad)UueCcKux
IIPEACTABICHUM U 1epeBa CIIy4YalHOIO OIIbITA.
Pemats 3a1a4u Ha iepevrCIIeHUE KOMOMHAIIUMA
(4Mcna nepecTaHOBOK, YUCJIA COUETaHU),

Ha HAXO0XJIEHUE BEPOSTHOCTEN COOBITHI

C MPUMEHEHHEM KOMOWHATOPHUKH, B TOM YUCJIC

C UCMOJIb30BaHMEM TpeyroJjibHuKa llackans

DNeMeHTbl KOMOMHATOPUKU

[TepectanoBku. Paktopual.

CoueTraHus ¥ YUCIIO
coueTtaHuul. TpeyroapHUK
[Tackamns. [TpakTrueckas
pabota «Berancienue
BEPOSITHOCTEU

C HCIIOJIb30BaHUEM

OcBanBaTh NOHATHSA: KOMOMHATOPHOE MIPABUIIO
YMHOXKEHHS, yIOPSI0YCHHAS TTapa, TPOiKa 00HEKTOB,
nepecTaHoBKa, GaKTopual yucia, COYeTaHue, YUCIIO
COYETaHUM, TpeyrojabHUK [lackans.

Pemiate 3a1a4um Ha nIepeUnCICHUE YIOPSIOYEHHBIX
nap, TpOeK, IEPEUNCIICHUE EPECTAHOBOK

Y COYETAHUM 3JIEMEHTOB PA3JIMYHBIX MHOKECTB.




KOMOWHATOPHBIX (DYHKITHI
AJIIEKTPOHHBIX TAOJIUID)

PemiaTth 3a1a4u Ha IPUMEHEHHUE YUCIIa COYCTAHUN

B anreOpe (CoKkpaménHoe YMHOXKEHUE, OMHOM
HrroTona).

Pemiath, npuMeHsisi KOMOMHATOPHKY, 3a/1a4H

Ha BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCIIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIHII B XOJI€ MPAKTUYECKON PabOTHI

['eomeTpuueckas
BEPOSITHOCTh

I'eomerpuueckas
BEPOSITHOCTh. CiTydailHbIN
BBIOODP TOUKH U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA,
U3 1yT'H OKPY’KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
Pemarh 3a1aum Ha HAXO0XKIEHUE BEPOSITHOCTEN

B OIBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

13 MHOTOYTOJIbHUKA, KpyTa, OTPE3Ka WU AyTU
OKPYHOCTH, YHCJIOBOTO MPOMEKYTKA

HcnbiTanus bepryiu

Hcnertanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUI
JI0 TIEPBOTO yCIeXxa.
Hcnbiranus beprymm.
BepositHocTu coObITHit

B CEPUU UCTBITAHUN
bepnymnu. [Ipaktnueckas
pabota «VcnpiTanus
bepnymm»

OcBauBaTh NOHATHS: UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCTIBITAaHUU (YCTIEX U HEy1aua), cepus
WCTIBITAHUM, HACTYIUICHUE TIEPBOTO yCIIEXa
(Heynaum), cepust ucnbITaHuil bepHysum.

Pemarh 3aga4u Ha HAX0XKICHUE BEPOATHOCTEN
COOBITHUH B CEpUM UCIIBITAHUH 10 IEPBOIO ycIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYJIIBI CyMMBbI
r€OMETPUYECKON ITPOTPECCHH.

Pemarh 3ag1a4u Ha HAXO0XKICHUE BEPOATHOCTEN
AIIEMEHTAPHBIX COOBITHI B CEPUU HCTIBITAHUIMA
bepHyiun, Ha HAX0XACHUE BEPOATHOCTH
ONPENEIIEHHOTO YMCIIA YCIIEXOB B CEPUU UCIIBITAHUMI
bepnymn.

N3yuyaTs B X0/1€ NPaKTH4YeCKOii padoThl,




B TOM UHCJIE C TOMOLIbIO IU(PPOBBIX PECYPCOB,
CBOCTBA BEPOSATHOCTU B CEPUM MCIIBITAHUMI
bepnymm

Crny4daitHas BeIM4rHA

CnyvaiiHasi BeTu4YuHA U
pacnpeeneHue
BEPOSTHOCTEM.
MareMatruyeckoe 0KH1aHne
Y JUCIIEPCHSl CITy4YalHON
BeJIMYMHBL. [ [pumMepsl
MaTEMaTUYECKOTO OXKUAAHUS
KAaK TEOPETUYECKOTO
CpEIHEero 3HAaYeHUS
BEJIMYMHBI.

[TonsiTre o 3akoHE OONBIIUX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOIIBIO
yacToT. [ [pumMenenue 3akoHa
OOJBIINX YUCEN

OcBoUTH NOHATHSA: CITy4allHAs BEJIMYNHA, 3HAYCHHUE
CIIly4YalHOM BEJIMYMHBI, PACIIPECIICHUE
BEPOSTHOCTEM.

N3yuats u 00Cy:KIaTh IPUMEPbI TUCKPETHBIX U
HETIPEPBIBHBIX CIIyYalHbIX BETUYUH (POCT, BEC
YEJI0BEKA, YNCICHHOCTh HACEIEHUS, IPYTre
W3MEHYMBBIC BEJIUYMHBI, PACCMATPUBABIINECS

B KypCe CTaTHUCTHKH), MOJICIbHBIX CITy4alHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHne MOHETBI, UTPATBLHOM KOCTH, CO CITy4YalHbIM
BBIOOPOM U T. I1.).

OcBauBaTh NOHATHSA: MATEMATHYECKOE 0XKUIAHUE
CJIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEHEE
3HA4YEHUE, JUCIIEPCU CIyYallHON BEJIMUMHBI KAK
aHAJIOT IUCTIEPCUN YMCIIOBOTO Habopa.

Pemiath 3a1a4m Ha BBIYHUCIIEHUE MATEMATUYECKOTO
O0XKHWJIAHUS ¥ JTUCTIEPCUU TUCKPETHOW CIIy4alHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeAeI€HUIO, B TOM
YuUCJE 3a/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMH.

3HAKOMHUTBHCS C MATEMATUYECKUM OKUIAHUEM U
TUCIIEPCHUEN HEKOTOPBIX PACIIPENEIICHUH, B TOM
YUCJIE PACIIPEAEIICHUS CIIyYalHON BETUYUHBI «UHCIIO
YCIIEXOB» B CEPUU UCIBITaHUN bepHyuu.




N3yuyaTh 4acTOTy COOBITHS B TIOBTOPSIFOIIIXCSI
CIIy4alHBIX ONBITaX KaK CIy4alHYIO BEJIINYHHY.
3HAKOMUTBCSI C 3aKOHOM 00JIbIINX yucen (B hopme
bepuymn): mpu OOJBIIIOM YHCII€ ONBITOB YaCTOTA
cOOBITUSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSITHOCTEN

C MOMOMUIBIO YacToT. O0CyKAaTh POJIb 3aKOHA
OOJBITINX YKCENl B 000CHOBAHWY YaCTOTHOTO METO/a
U3MEpPEHHUS BEPOSITHOCTEH.

OO0cy:k1aTh 3aKOH OOJBIINX YUCEN KaK MPOSIBICHHE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SIBJICHHSIX, POJIh 3aKOHA OOJIBIIMX YHCEIT B IPUPOJIE U
B )KM3HH YEJIOBEKA

O600611eH1Ee, KOHTPOJIb
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[IpencraBienue qaHHBIX.
OmnwucarenpHas CTaTUCTUKA.
BeposTtHOoCTh CityyaliHOTO
COOBITHA. DJIEMEHTHI
koMOuHaTopuku. Ciy4aifHble
BEJIMYUHBI U pacipeieeHus

IHoBTOPATH N3y4EHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTe 3a1a4u Ha IPEACTABICHUE U OIIMCAHUE
JAHHBIX.

Pemars 3a1a4m Ha HaX0XKAEHUE BEPOSATHOCTEN
COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSATHOCTENW OOBEAMHEHUS U NIEPECECUEHM S
COOBITUH, BBIUUCIISITh BEPOSITHOCTH B OIBITAX

C CEpUSIMU CIIyYalHbBIX UCTIIBITAHUN




OBIIEE KOJIMYECTBO

IHOYPOYHOE IINTAHUPOBAHMUE

34 YACOB IIO ITPOI'PAMME

5 KJIIACC
KounvecTBO 9acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Koutpoabnbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 [Ipencrarnenue 4ucIOBOM 1 0 0 Bu6nuoreka [IOK
nHpopmanuy B Tabaunax https://m.edsoo.ru/f2a0ccOc
2 Hudpst u uncna 1 0 0
Bubnuoreka [IOK
3 Hudper u e ! 0 0 https://m.edsoo.ru/f2a0cafe
Otpe3ok u ero pymHa.JlIomanasl.
4 1 0 0
MHOroyrojasHuK
5 Otpe3ok u ero pimHa.JlIomanasi. 1 0 0 Bu6nuoreka [JOK
MHOroyrojasHuK https://m.edsoo.ru/f2a0e0fc
6 Otpe3ok u ero junHa.JlomaHas. 1 0 0 bubnuoreka [IOK
MHOroyrojasHuKk https://m.edsoo.ru/f2a0e2a0
bu6mmoreka [IOK
7 ITnockocts. [Ipsamas. JIyu u yron 1 0 0 hitps-//m.cdsoo.ru/Ra0ed26
Bu6nuoreka [JOK
8 ITnockocts. [Ipsamas. JIyu u yron 1 0 0 hitps-//m.cdsoo.ru/Ralce3?
Bu6nuoreka [JOK
9 [IIxanbl 1 KOOpAUHATHAS TIPsIMAast 1 0 0 hitps://m.cdsoo.rw/P2a0c54
Bu6nuoreka [JOK
10 [IIxanber 1 KOOpAUHATHAS TIpsIMAast 1 0 0 hitps://m.cdsoo.rw/f2a0d300




bu6mmoreka [IOK

11 CpaBHeHHE HaTypaJIbHBIX YHMCEI 0 0 hitps://m.edsoo.ru/f2a0d440
12 CpaBHEeHUE HaTypalIbHBIX YUCET 0 0
I o
3| wiiopatm s cronGuarix 0 0 Bubmorera LIOK
pMall https://m.edsoo.ru/f2a0eaca
arpammax
n .
14 wnopwarum neronGuamx 0 0 Biubmorexa LIOK
pMatl https://m.edsoo.ru/f2a0fSba
Jarpammax
Bu6nuoreka [JOK
15 Kontponbras padora Nel 1 0 hitps+//m.cdsoo.ru/f2a0704
16 HerictBus cioxenns. CBoMCTBa 0 0 bubmuorexa [JOK
CIIOKEHUSA https://m.edsoo.ru/f2a0fd8a
17 HerictBus cioxenns. CBoMCTBa 0 0 bubmuorexa [JOK
CIIOKEHUSA https://m.edsoo.ru/f2al1015¢
18 HeiicTBus cnoxenusi. CBoicTBa 0 0 bubnnorexa [HOK
CJIOKEHUS https://m.edsoo.ru/f2al0c3a
19 HetictBue Beiuntanus. CBoiCTBa 0 0 bubmnorexa [JOK
BBIUMTAHUA. https://m.edsoo.ru/f2al0da2
20 HeiictBue Beiuntanus. CBolCTBa 0 0 bubnnorexa [HOK
BBIYUTAHUA. https://m.edsoo.ru/f2al04ec
71 JetictBue Beruntanus. CBoMCTBa 0 0
BBIYUTAHUS.
bu6mmoreka [IOK
2 Konrponbnas pabora No2 ! 0 https://m.edsoo.ru/f2a0ef3e
23 YucnoBble 1 OyKBEHHbIE BEIPAYKCHHUS 0 0
24 UwucnoBbie 1 OYKBEHHBIC BRIPAKEHUS 0 0
25 UwucnoBbie 1 OYKBEHHBIC BHIPAKEHUS 0 0
K
26 YucnoBble 1 OyKBEHHbIE BEIPAYKCHHUS 0 0 bubmmorexa [10

https://m.edsoo.ru/f2al116b2




27 VYpaBHeHue
bu6mmoreka [IOK
28 Ypasuenue https://m.edsoo.ru/f2al116¢
Bu6nuoreka [IOK
29 YpaHenue https://m.edsoo.ru/f2al 14fa
bu6mmoreka [IOK
30 Kontponbras pabora Ne3 https://m.edsoo.ru/f2al1a90
31 JetictBue ymHOoxeHus1. CBOCTBa bubmuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/f2al 1bb2
By JeiictBrue ymHOxkeHus1. CBOMCTBA bubmuoreka [JOK
YMHOXECHUS https://m.edsoo.ru/f2a11806
3 [eiictBue ymHOXeHus. CBoiicTBa bu6mmoreka LIOK
YMHOKEHUA https://m.edsoo.ru/f2al196e
34 JleiictBue nenenusi. CBoMCTBa bubmuoteka [JOK
ZCJICHUs https://m.edsoo.ru/f2al 118
35 JetictBue nenenuns. CBoMcTBa Bu6nuoreka [IOK
OeJICHUS https://m.edsoo.ru/f2a12080
36 Hetictue nenenus. CBoiicTBa bubnmoreka [JOK
IeJICHUS https://m.edsoo.ru/f2al23fa
37 JleiictBue nenenusi. CBoMCTBa bubmuoteka [JOK
JCICHUS https://m.edsoo.ru/f2a0f894
Bu6nuoreka [JOK
38 Jlenenue ¢ ocTatkom https://m.edsoo.ru/f2a09fc
bu6mmoreka [IOK
39 Jlenenne ¢ ocTarkom https://m.edsoo.ru/f2al21a2
Bu6nuoreka [JOK
40 Jlenenue ¢ ocTatkom https://m.edsoo.ru/f2a12558
Bu6nuoreka [JOK
41 Konrposbnas pabora Ned https://m.edsoo.ru/f2a12832
42 VYIpolueHue BoIpaKEeHUN bu6mmoreka LIOK




https://m.edsoo.ru/f2a12990

43 VYupoilieHne BeIpaKeHUH bubmorexa LIOK
port P https://m.edsoo.ru/f2al2cba
. Bu6nuoreka [JOK
44 YTIPOLICHUE BLIPAKCHHIA https://m.edsoo.ru/f2a0d54¢
. Bu6nuoreka [IOK
4 YTIPOWICHKE BEIpAKCHHIE https://m.edsoo.ru/f2a0daee
46 ITopsanox DEHCTBMI B BEIUUCIEHHIX bubmaorexa LIOK
PANOK A https://m.edsoo.ru/f2a0df3a
47 TTopsnok nelcTBUI B BEIUUCIEHUIX Bubmmorexa HOK
PANOK A https://m.edsoo.ru/f2a0d684
48 [Topsimok ecTBUIA B BBIUUCIEHUAX
49 CreneHsb ¢ HaTypadbHBIM bubnnorexa [HOK
oKa3aTeyieM https://m.edsoo.ru/f2a0d7¢e2
50 CreneHs ¢ HaTypaJbHBIM bubnmoreka [JOK
mokKasaTejieM https://m.edsoo.ru/f2a1302a
51 Jenurenu u KpaTtHele
Bu6nuoreka [JOK
>2 HenuTenn 1 KpaTHbie https://m.edsoo.ru/f2al1319¢
53 CBoOICTBA U IPU3HAKA AEIUMOCTH bubmorexa LIOK
p A https://m.edsoo.ru/f2al32fa
54 CBolicTBa ¥ IPU3HAKU JEITUMOCTH Bubmorexa HOK
p A https://m.edsoo.ru/f2a13476
Bu6nuoreka [JOK
>3 KontpombHad paGora Ne5 https://m.edsoo.ru/f2a13606
Bu6nuoreka [JOK
26 Dopyyser https://m.edsoo.ru/f2al13764
bu6mmoreka [IOK
>7 Doyt https://m.edsoo.ru/f2al3c8¢
58 [Tmomans. ®opmyna miomaan bu6mmoreka [IOK




MPAMOYTOJIBHUKA https://m.edsoo.ru/f2a14146
59 [Tnomanas. ®opmyna miomaan Bu6nuoreka [IOK
[IPSAMOYTOJIBHUKA https://m.edsoo.ru/f2a153{2
60 Enununner nsmepenus miomanen bubmorexa HOK
FHHLL P Az https://m.edsoo.ru/f2a15582
61 Enunuier nsmMepenus miomanei bubmorexa TIOK
AT p A https://m.edsoo.ru/f2a143e4
62 [IpssMOyTONBHBIN MapayuIeIenue bubmoreia HOK
pAMOYT P a https://m.edsoo.ru/f2al451a
63 O6bemMbI. O0BEM MPSAMOYTOIBLHOTO bubnnorexa [HOK
napajuleIennuIena https://m.edsoo.ru/f2a1463c
64 O6beMb1.O0BEM IPSIMOYTOJIBHOTO bubnmnoreka [JOK
Mapajuienenunena https://m.edsoo.ru/f2al1475¢
65 O6bemMbI. O0BEM MPSAMOYTOIBLHOTO bubnnorexa [HOK
napajuleJennuIena https://m.edsoo.ru/f2a14¢90
bu6mmoreka [IOK
66 Konrposeuas padora Ne https://m.edsoo.ru/f2al4ded
67 OKpY>KHOCTb, KPYT, IIAp, HATUHIP
68 OKpy>XHOCTb, K map, HHJINH, bubmorexa TIOK
Py - KPYT, tHap, i P https://m.edsoo.ru/f2a14f74
69 Homu u npo6u. Uzobpaxenne npodeit bubnnorexa [HOK
Ha KOOPJAMHATHOW MIPSAMOi https://m.edsoo.ru/f2a151f4
70 Jonu u mpobu. M3obpaxenune npodeit
Ha KOOPJAMHATHOU IIPSMO
71 Honu u mpobu. M3obpaxenune npodeit
Ha KOOPJAMHATHOU IIPSMOM
Homu u npo6u. Uzobpaxenne npodeit bubnnorexa HOK
72 N .
Ha KOOPAWHATHOU NPSIMOU https://m.edsoo.ru/f2al7cc4
73 CpaBHenue npooeii bubmorexa [IOK

https://m.edsoo.ru/f2al7e54




bu6mmoreka [IOK

4 Cpasnenne apodeii https://m.edsoo.ru/f2a1802a
. Bu6nuoreka [JOK
75 Cpasnenne apodeit https://m.edsoo.ru/f2al81ce
Bu6nuoreka [JOK
76 [IpaBunbHBIE ¥ HETIPABHIIbHBIC APOOH htps://m.cdsoo.ru/al 835
77 [IpaBusbHBIE U HETIPABHIIBHBIC IPOOH
78 Kontponbnas padora Ne7
79 Crno)xeHue UBBIYUTAHUE TPOOEH ¢
OJIMHAKOBBIMU 3HAMEHATEIISIMU
20 CrnosxeHue UBbIUUTAHUE APOOEH ¢ bubnnorexa [HOK
OJIMHAKOBBIMU 3HAMEHATEIISIMU https://m.edsoo.ru/f2a1592¢
CrnosxeHue UBbIYUTAaHUE APOOEH C bubnmoreka [JOK
81
OJWHAKOBBIMH 3HaAMEHaTEIIMU https://m.edsoo.ru/f2al5a5a
22 Jlenenue HaTypalbHBIX YUCEN U bubnuoreka [IOK
JpoOu https://m.edsoo.ru/f2al15b68
3 [leneHnne HaTypanbHBIX YUCET U bubmmoreka LIOK
JpoOu https://m.edsoo.ru/f2alSe2e
bu6mmoreka [IOK
84 Cuemanspie wmena https://m.edsoo.ru/f2al84e4
Bubnuoreka [JOK
85 CMemanHpe wnena https://m.edsoo.ru/f2a18692
26 Clo)eHne 1 BBIYUTaHUE CMEIIaHHbBIX bubmnorexa [JOK
YHCEN https://m.edsoo.ru/f2a18a20
27 Clo)eHne U BBIYUTaHHUE CMEIIaHHbBIX bubmnorexa [JOK
YHCEN https://m.edsoo.ru/f2a18b56
Bu6nuoreka [JOK
88 Konrponmnas pabora Ne https://m.edsoo.ru/f2a19088
29 YMHOXEHUE U JeTIEHUE bubnmoreka [JOK

OOBIKHOBEHHBIX JIPOOEH;

https://m.edsoo.ru/f2a19560




B3aUMHOOOpAaTHBIE IPOOH

90 OcHOBHOE CBOWCBO JIpodu Bubmmorexa [OK
P https://m.edsoo.ru/f2a196a0
. Bu6nuoreka [IOK
o1 Coxpamenne apobeii https://m.edsoo.ru/f2a198da
. bu6mmoreka [IOK
92 Coxpamene apobeit https://m.edsoo.ru/f2al81ce
93 [IpuBenenue npobeit k oomeMy bubnmoreka [JOK
3HaMEHATENIO https://m.edsoo.ru/f2a1835¢
[IpuBenenue npobeii k o0IEMy bubnnorexa [HOK
94
3HaMEHATENIO https://m.edsoo.ru/f2al8c5a
95 [TpuBenenue npobeit k oomeMy bubnmnoreka [JOK
3HaMEHAaTENI0 https://m.edsoo.ru/f2a18e76
96 CpaBHeHME,CII0)KEHHUE U BBIYUTAHUE bubnnorexa [HOK
npobeit ¢ pa3HBIMU 3HAMEHATEISIMHU https://m.edsoo.ru/f2al18f7a
97 CpaBHeHME,CITOKCHUE U BEIYUTAaHUE bubnmoreka [JOK
Ipo0eii ¢ pa3HBIMH 3HAMEHATEIISIMHU https://m.edsoo.ru/f2a199{2
CpaBHeHMe,CII0KEHUE U BHIYUTaHUE bubnmoreka [JOK
98 N
Ipo0eil ¢ pa3HbIMU 3HAMEHATEISIMU https://m.edsoo.ru/f2al9c2¢
99 CpaBHeHME,CII0)KEHHUE U BBIYUTAHUE bubnnorexa [HOK
Ipo0eii ¢ pa3HBIMH 3HAMEHATEIISIMHU https://m.edsoo.ru/f2alald6
CpaBHeHMe,CII0KEHUE U BHIYUTaHUE bubnmoreka [JOK
100 N
Ipo0eil ¢ pa3HbIMHU 3HAMEHATEISIMU https://m.edsoo.ru/f2ala2ee
Bu6nuoreka [JOK
101 Konrposmnas pabora N9 https://m.edsoo.ru/f2ala3fc
102 YMHOXKEHHUs Apodeit
. Bu6nuoreka [JOK
103 YmHOKeHHA APOOCH https://m.edsoo.ru/f2alaS1e
104 Haxoxnenue yactu nenoro Bubmmorexa [OK

https://m.edsoo.ru/f2al 6ae0




bu6mmoreka [IOK

105 Haxoxaenue sactu uesoro https://m.edsoo.ru/f2al6¢7a
Bu6nuoreka [JOK
106 Haxoxaenne sactu uenoro https://m.edsoo.ru/f2al6ele
Bu6nuoreka [JOK
107 Haxoxaenne sactu uenoro https://m.edsoo.ru/f2a16194
108 enenue npobeit
. bu6mmoreka [IOK
109 Jenenue npodeii https://m.edsoo.ru/f2al6fe0
110 HaxosxaeHue 11e710ro mo ero 4actu bubmorexa LOK
a I https://m.edsoo.ru/f2al17184
111 HaxosxaeHue 11e710ro mo ero 4actu bubmorexa LOK
a I https://m.edsoo.ru/f2a17328
Bu6nuoreka [IOK
12 Hepumetp MHOrOyroMLHIKa https://m.edsoo.ru/f2al1691e
113 [TepumeTp MHOTrOYroJIbHUKA
114 HaxosxaeHue 11e710ro mo ero 4actu bubmorexa LOK
a I https://m.edsoo.ru/f2alb55¢
115 HaxosxaeHue 11e710ro mo ero 4actu bubmorexa LOK
a I https://m.edsoo.ru/f2alb87¢
Bu6nuoreka [JOK
116 Kontponehas padora Nel0 https://m.edsoo.ru/f2albcfc
. bu6mmoreka [IOK
17 Hecamiinas sanuck ApoGeii https://m.edsoo.ru/f2alc49a
. Bu6nuoreka [JOK
13 Jlecamiinas sanuck Apooei https://m.edsoo.ru/f2alc63e
. bu6mmoreka [IOK
119 CpaBHeHUE IECATUIHBIX ApoOeit hitps://m.edsoo.ru/fal cb02
120 CpaBHEHHE IECATUYHBIX Apo0Oei Bubmioreka [JOK

https://m.edsoo.ru/f2alcc2e




121 CpaBHEHHE IECATUYHBIX Jpo0Oei
122 Crio)keHue U BBIYUTaHUE TECATUYHBIX bubmnorexa [JOK
npobeit https://m.edsoo.ru/f2alceda
123 CroxeHue U BEIYMTaHUE TECATUYHBIX bubmuoreka [IOK
npo0eit https://m.edsoo.ru/f2alcf62
124 Crio)eHne U BBIYUTaHUE TECATUYHBIX bubmnorexa [JOK
npo0eit https://m.edsoo.ru/f2ald174
125 Crno)XeHHe U BBIYUTaHNUE ASCITUYHBIX bubmuoreka [JOK
npo0eit https://m.edsoo.ru/f2ald516
126 CroxeHue 1 BEIYMTaHUE TIECATUYHBIX bubmnorexa [JOK
npoOeit https://m.edsoo.ru/f2ald64c
bubmuoteka [JOK
127 Oxkpyrnenue yucen. [Ipukuaka hitps://m.c dsooL.Iru ©a1d750
128 Oxkpyrnenue yucen. [Tpuknuaka Et?i?/?r?eilﬁfr?/léa 1d85e
129 KonTponpHas padora Nell Eg{i@iﬁfj{ﬁigg}éa 1962
130 YMHOKEHUE NeCATHIHON Apodu Ha bubnmoreka [JOK
HATypaJIbHOE YHCIIO https://m.edsoo.ru/f2alda7a
131 YMHOXEHUE IECATUIHON IpoOH Ha bubmuoteka [JOK
HATypaJIbHOE YHUCIIO https://m.edsoo.ru/f2a1db88
132 YMHOKEHUE NECATHIHON Apodu Ha bubnmoreka [JOK
HATypaJIbHOE YHCIIO https://m.edsoo.ru/f2ale0la
133 Jlenenue necsTHUHOM ApoOur Ha bubnnorexa [HOK
HAaTypaJIbHOE YKUCIIO https://m.edsoo.ru/f2alel50
134 Jlenenue necsTHUHOM ApoOur Ha bubnnorexa HOK
HaTypaJIbHOE YKUCIIO https://m.edsoo.ru/f2ale268
135 Jlenenue aAecATUIHON IpoOu Ha Bu6nuoteka [JOK

HaTypaJIbHOE YUCIIO0

https://m.edsoo.ru/f2ale3da




Jlenenue AecATUIHON ApoOu Ha

bu6mmoreka [IOK

136 HATypaJIbHOE YHUCIIO 0 https://m.edsoo.ru/f2ale4f2
137 Jlenenne AecATUIHON ApoOu Ha 0 bubmuoreka [IOK
HaTypaabHOE YUCIIO https://m.edsoo.ru/f2ale4{2
Bu6nuoreka [IOK
138 YMHOXEHUE Ha IECATUYHYIO ApoOb 0 hitps://m.cdsoo.rw/Pal e556
bu6mmoreka [IOK
139 YMHOKEHUE Ha IECATHYHYIO APOOb 0 hitps-//m.cdsoo.ru/fale704
140 YMHOKEHUE Ha IECATUYHYIO APOOb 0
Bu6nuoreka [JOK
141 YMHOXEHUE Ha IECATUYHYIO ApoOb 0 htps://m.cdsoo.ru/fal 6826
Bu6nuoreka [IOK
142 YMHOXEHUE Ha IECATUYHYIO ApoOb 0 hitps://m.cdsoo.rw/faleb30
bu6mmoreka [IOK
143 Jlenenue na JecATUHYIO POOE 0 https://m.edsoo.ru/f2alec68
144 Jlenenue Ha JeCATUYHYIO IpOOh 0
Bu6nuoreka [JOK
145 Jlenere Ha AECATHIRYIO APOOE 0 https://m.edsoo.ru/f2aled8a
Bubnuoreka [JOK
146 Jlenenne Ha ACCATHHHYIO OOk 0 https://m.edsoo.ru/f2alef10
bu6mmoreka [IOK
147 Jlenerie Ha AECATHHRYIO APOOE 0 https://m.edsoo.ru/f2a1f028
Bu6nuoreka [JOK
148 Jlenenne Ha ACCATHHHYIO OOk 0 https://m.edsoo.ru/f2al1f136
149 Jlenenne Ha JECATUYHYIO IpOOb 0
150 KontponsHas pabora Nel2 0
bu6mmoreka [IOK
151 Kambxynsrop 0 https://m.edsoo.ru/f2alf23a
152 Kanbkynsrop 0 bubmmorexa [IOK

https://m.edsoo.ru/f2ala69a




bu6mmoreka [IOK

153 Kambxynsrop 0 0 https://m.edsoo.ru/f2alad2a
154 Bunel yrios. UepTekHblii 0 0 bubmumoreka [IOK
TpEyroJIbHUK https://m.edsoo.ru/f2a1a802
155 Bunel yrios. UepTekHblii 0 0 bu6numoreka [IOK
TPEYrOJIbHUK https://m.edsoo.ru/f2ala924
156 Buap! yrios. UepTexHbiit 0 1 bubnmoreka [JOK
TPEYroJabHUK " https://m.edsoo.ru/f2alaef6
157 Bunel yrios. UepTekHblii 0 0 bubnmoreka [IOK
TPEYrOJIBHUK https://m.edsoo.ru/f2al1b09a
bu6mmoreka [IOK
158 N3mepenue yraos. Tpancnoptup 0 0 hitps://m.edsoo.ru/fal 248
159 N3mepenne yrinos. Tpancrioptup 0 0
160 N3mepenue yraos. Tpancnoptup 0 0
Bu6nuoreka [JOK
161 Kontponbnas padora Nel3 1 0 hitps://m.cdsoo.ru/fal F76¢
162 eronons kypen $ mece, oG 0 0 Bnmorexa LIOK
I[u P ’ H https://m.edsoo.ru/f2a1{924
3HaHUH
[ToBTOpEHME OCHO 0 7
163 eroon xypea S xacen, obobuerne 0 0 bGmotexa LOK
AOB YD ’ B https://m.edsoo.ru/f2alfaaa
3HaHUH
64| weroton xypen s rece, cbabuenc 0 0 Suamonera LIOK
HOBKYP ’ - https://m.edsoo.ru/f2alfc08
3HaHUH
165 | meroton xypen s rmeca, obaGenc 0 0 BuGorera LIOK
HV 7P ’ B https://m.edsoo.ru/f2al feec
3HAHUU
166 [ToBTOpEHNE OCHOBHBIX MOHATHI U 0 0 bubnmoreka [JOK

METOJIOB Kypca 5 Kjacca, 0000IIeHHe

https://m.edsoo.ru/f2a200a4




3HAHUU

167 HroroBas koHTpobHAs paboTa 1 1
IToBTOpPEHNE OCHOBHBIX IMOHATHHA U
168 MGTO,I[(I))B Kypca 5 kimacca, 06001eHne 1 0 bubmorexa LIOK
. ’ https://m.edsoo.ru/f2a2018
3HAHUN
IToBTOpPEHME OCHO 0 7
160 | woronon kypen 5 snaces, ofobmenme | 1 0 Bumorea LIOK
. P ’ https://m.edsoo.ru/f2a20388
3HAHUU
IToBTOpPEHNE OCHOBHEIX ITOHITHH U
170 METO cI))B Kypca 5 xiracca, 00001eHIE 1 0 Bubmuoreka [JOK
I[u yp ’ m https://m.edsoo.ru/f2a2069¢
3HAHUU
OBHIEE KOJIMHECTBO YACOB I1O 170 14

I[TPOI'PAMME




6 KJIACC

KosuunyecTBO 9acoB JJIeKTPOHHbIE
ara ugposbie
Ne n/m Tema ypoka Konrtpoabubie | IlpakTnueckne A ucpp
Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 [loBTOpEHUE Kypca MaTeMaTUKH 5 Kjlacca 1 0 0 hitps://m.edsoo.ru/f2a208ec
bu6mmoreka [IOK
2 [loBTOpEHME Kypca MaTeMaTUKH 5 Kjlacca 1 0 0 hitps://m.cdsoo.ru/fa20aca
Bu6nuoreka [IOK
3 [loBTOpEHUE Kypca MaTeMaTUKH 5 Kjlacca 1 0 0 hitps://m.cdsoo.ru/f2a2 140c
Bu6nuoreka [JOK
4 [ToBTOpEHME Kypca MaTeMaTUKH S Ki1acca 1 0 0 hitps://m.cdsoo.ru/f2a21580
bu6mmoreka [IOK
5 [loBTOpEHUE Kypca MaTeMaTUKH 5 Kjlacca 1 0 0 hitps://m.edsoo.ru/f2a216de
Bu6nuoreka [IOK
6 [loBTOpEHME Kypca MaTeMaTuKH 5 Kjlacca 1 0 0 hitps://m.cdsoo.r/f2a2180a
Bu6nuoreka [IOK
7 [ToBTOpEHME Kypca MaTeMaTUKH S Kiiacca 1 0 0 hits://m.edsoo.ru/f2a20c48
Bu6nuoreka [IOK
8 [ToBTOpEHME Kypca MaTeMaTUKH S Kiiacca 1 0 0 hitps://m.cdsoo.ru/f2a20d6a
9 Cpennee apudmernueckoe 1 0 0
10 Cpennee apupmMeTHuecKoe 1 0 0
11 Cpennee apudmernueckoe 1 0 0
Bu6nuoreka [JOK
12 Hpouente! ! 0 0 https://m.edsoo.ru/f2a21274
13 [TporieHTHI 1 0 0
14 [TporieHTHI 1 0 0
[IpencraBnenwue ynciaoBoi nHGOpMaUK B bubnnorexa [HOK
15 1 0 0
KPYTOBBIX IxarpaMmax https://m.edsoo.ru/f2a22a3e
16 [Ipencrasienue ynciaoBoi HHGOpMaLMK B 1 0 0 bubnmoreka [JOK
KPYT'OBBIX AxarpaMmax https://m.edsoo.ru/f2a22b9¢
17 [IpencraBienue ynciaoBoi nHGOpMALIUU B 1 0 0 bubnmoreka [JOK
KPYT'OBBIX AxarpaMmax https://m.edsoo.ru/f2a2340c




18 Bunel TpeyrosibHuKoB 0
19 Bunel TpeyrosibHuKoB 0
20 Bunae! TpeyroasHUKOB 0
bubnmoreka [JOK
21 HowsTHe MEOKeCTBA 0 https://m.edsoi_.[ru/ﬂa22d2c
bubnnorexa [HOK
22 Homsie MEoxKecTBa 0 https://m.edsooL.Iru/ﬂa23254
23 KonTtponsHas pabora Nel 0
24 Pa3nosxeHne yncia Ha MpOCTbIE MHOKUTENH 0 bubmorexa HOK
https://m.edsoo.ru/f2a24104
25 Paznoxenue yncna Ha MPOCThIE MHOKUTEN 0 bubmorexa HOK
https://m.edsoo.ru/f2a21e90
26 Haubonpmmii 006muii nenurtens. B3aumMuo 0 bubmnorexa [JOK
MPOCTBIE YUCTIA https://m.edsoo.ru/f2a2226e
7 HauGonpimmii o0muii nenurens. B3auMuao 0 bubmuoreka [IOK
MPOCTBIE YUCTIA https://m.edsoo.ru/f2a22412
73 HawuGonpimwmii o0muii nenurens. B3auMuo 0 bubmuoreka [IOK
NPOCTBIE YKCIa https://m.edsoo.ru/f2a226e2
29 Haumens1iee o61iee kpaTHOe HATYpalbHBIX 0 bubnmoreka [JOK
YUCEN https://m.edsoo.ru/f2a228a4
30 Haumensiniee o01iee kpaTHOE HATYPaTbHBIX 0 bubanorexa [HOK
qucen https://m.edsoo.ru/f2a242a8
31 Haumens1ee o61iee kpaTHOe HATYpaTbHBIX 0 bubnmoreka [JOK
qucen https://m.edsoo.ru/f2a24442
1 Haumens1iee o61iee kpaTHOe HATYpaTbHBIX 0 bubnmoreka [JOK
4UCEN https://m.edsoo.ru/f2a24596
33 KonTponbhas padota Ne2 0 Et?i?/?r?eilﬁfr?/léﬂ 484
34 [TpuBenenue qpobeit K HAMMEHbLIEMY 0 bubnmoreka [JOK
o0mIemMy 3HaAMEHATEITI0 https://m.edsoo.ru/f2a24a32
35 [IpuBenenue npobdeii kK HAMMEHBIIEMY 0 bubmumoreka [IOK
o0m1IemMy 3HaAMEHATEITI0 https://m.edsoo.ru/f2a24776
36 [IpuBenenue npobdeii kK HAMMEHBIIEMY 0

0011eMy 3HaMEHATEIt0




[IpuBenenue npobdeii kK HAMMEHBIIEMY

Bu6nuoreka [JOK

37 00111eMy 3HaMEHATEITI0 https://m.edsoo.ru/f2a24eb0
33 CpaBHeHHME, CJI0)KEHUE U BHIYUTAHHE bubnnorexa [HOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2a261fc
19 CpaBHeHUE, CII0KEHUE ¥ BEIYUTAHUE bubnmoreka [JOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2a26670
40 CpaBHeHUeE, CI0KEHUE U BEIYUTAHUE bubnmoreka [JOK
OOBIKHOBEHHBIX APOOCiH https://m.edsoo.ru/f2a26936
41 CpaBHeHUeE, CI0KEHUE U BEIYUTAHUE bubnnorexa [HOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2a26ab2
4 CpaBHeHUeE, CI0KEHNE U BBIYUTAHUE bubnmoreka [JOK
OOBIKHOBEHHBIX Jpo0eit https://m.edsoo.ru/f2a2721¢
43 CpaBHeHUeE, CI0KEHUE U BEIYUTAHUE bubnnorexa [HOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2a2749¢
bubnmoreka [JOK
44 Konrposeuas padora Ne3 https://m.edsoi_.[ru/ﬁa275ac
45 JlericTBuE CIIOKEHHS U BBIYUTAHUS bubmorexa TIOK
CMELIAHHEX THCel https://m.edsoo.ru/f2a2638c
46 JleficTBUE CIOKEHUS M BBIYMTAHHS
CMEIIaHHBIX YUCENT
47 JelicTBUE CIIOKEHUS U BBIYUTAHUS bubnmoreka [JOK
CMEIIAaHHBIX YHCEII https://m.edsoo.ru/f2a276c4
43 JelicTBUE CIIOKEHUS U BBIYUTAHUS bubnmoreka [JOK
CMEIIIaHHBIX YHCEII https://m.edsoo.ru/f2a277dc
49 JleficTBHE CIOKEHUS M BBIYMTAHHS bubmnoreka [IOK
CMEIIAHHBIX YUCEN https://m.edsoo.ru/f2a27d40
50 JelicTBUE CIIOKEHUS U BBIYUTAHUS bubnmoreka [JOK
CMEIIAHHBIX YHCEII https://m.edsoo.ru/f2a27ec6
51 JlericTBuE CIIOKEHHS U BBIYUTAHUS bubnnorexa [HOK
CMEIIIAHHBIX YHCEII https://m.edsoo.ru/f2a27¢00
52 HTorossiii ypok 110 Marepuainy bubmmorexa [IOK
https://m.edsoo.ru/f2a282¢c2
53 KonTtponbsHas padora Ned




Bu6nuoreka [JOK

54 JlelicTBUS YMHOKEHHS CMEIIAHHBIX YHCEI hitps-//m.cdsoo.ru/a28448
55 JlelicTBUA YMHOKEHHS CMEIIAHHBIX YHCEI
56 JlercTBUS YMHOXKEHHS CMEIIaHHBIX Yrces bubmorexa LIOK
™ https://m.edsoo.ru/f2a28a7e
57 JlercTBUS YMHOXKEHHS CMEIIaHHBIX Yrces bubmorexa LOK
™ https://m.edsoo.ru/f2a28c22
Bu6nuoreka [IOK
>8 Haxoxcnerme apobu ot smcia https://m.edsoo.ru/f2a28d76
bu6mmoreka [IOK
59 Haxoxcenme apobu ot smcia https://m.edsoo.ru/f2a28efc
Bu6nuoreka [JOK
60 Haxoxcnerme apobu ot smcia https://m.edsoo.ru/f2a29064
bu6mmoreka [IOK
61 Haxoxcenme apobu ot smcra https://m.edsoo.ru/f2a291e0
6 [IpuMeHeHue pacnpeenuTeIbHOrO
CBOWCTBA YMHOXEHUS
63 [TpumeHeHue pacpeeTuTeNbHOrO
CBOMCTBA YMHOXKCHUS
64 [IpuMeHeHue pacnpeenuTeILHOTO bubnumoreka [IOK
CBOMCTBA YMHOKECHUS https://m.edsoo.ru/f2a26512
65 [IpumeHeHne pacpeeIuTENTbHOTO bubnmoreka [JOK
CBOMCTBA YMHOXKCHUS https://m.edsoo.ru/f2a2818c
66 [IpumeHeHne pacpeaeIuTETbHOTIO bubnmoreka [JOK
CBOMCTBA YMHOXKCHUS https://m.edsoo.ru/f2a29546
Bu6nuoreka [JOK
67 Konrpomsnas padora NeS https://m.edsoo.ru/f2a29a46
68 JelicTBUE NeNeHUs] CMEIIaHHBIX YHCE bubmorexa TIOK
A https://m.edsoo.ru/f2a29d34
69 JelicTBUE NeNeHUs] CMEIIaHHBIX YHCE bubmorexa [IOK
A https://m.edsoo.ru/f2a29bea
70 JleficTBue JieTIeHUS CMEIIaHHbBIX YHCEIT bubmorexa LOK
A https://m.edsoo.ru/f2a2509a
. bubnmoreka [JOK
71 JleficTBue JielIeHUS CMEIIaHHbBIX YHCEIT

https://m.edsoo.ru/f2a25428




Bu6nuoreka [JOK

72 JlelicTBue neaeHrs CMENIaHHbBIX YHCEN https://m.edsoo.ru/f2a252ca
73 Haxoxaenne grcina mo ero apoou E:tl[i?/l;ﬁzedlig n?/lffgaz 57fc
74 Haxosxnenue uucina mno ero apoou }?t?i?/?nifeiliifr?/ﬁa%%c
75 Haxoxaenue grcina mo ero apoou nggﬁﬁig ri)/lfzazsaeo
76 Haxosxnenue uncna o ero apodu }}?t?t?s?/l;lncfeillcszfrgfia2b274
77 ApobHbIe BEIpaKeHHs Et?i?/?ﬁliiliigrg/léa2b972
78 JlpoGHBIC BHIPaXKCHHsI Et?i?/?r?eiliifr?/léa%ada
79 JIpOOHBIC BBIPAKCHHS Et?i?/?r?eiliifr?/léa%b%
80 KonrponbHas padora Ne6 Et?i?/?ﬁliilizgrg/léa2bdl4
81 OTtHonIeHusA Et?i?/?l?liiliiif/ﬁﬁ%m
82 OtHomenus Et?i?/?ﬁliilizgrg/léa2al9e
83 OTHOIIEHUSA }?t?i?/?r?eilﬁfr?}éﬂﬂﬂ
84 OtHoOEeHUs

&5 OTtHonreHus Egi?/?$122253§a2a750
86 IIponopuuu Et?i?/?ﬁliilizgrg/léa2ab94
87 ITponoprun }?t?i?/?r?eilﬁfm?/ﬁaz%bo
28 [Ipsimas u oOpaTHas MPONOPLIMOHAIBHAS

3aBHCUMOCTH
29 [psimast u 0OpaTHAs MPOIIOPIIUOHAIBbHAS

3aBUCHUMOCTH




[Ipsimast u 0OpaTHAs MPONIOPIIUOHAIBHAS

90 1 0 0
3aBHCHUMOCTHU
91 KontponpHas padota Ne7 1 1 0
92 Macmrad 1 0 0
93 Macmtab 1 0 0
bu6mmoreka [IOK
o4 CinveTpus ! 0 ! https://m.edsoo.ru/f2a2ae8c
95 Cummerpust 1 0 0
Bu6nuoreka [JOK
96 JlmuHa oKpy>KHOCTH U TI0maab kpyra. [lap 1 0 0 hitps://m.cdsoo.ru/22a2bbc
bu6mmoreka [IOK
97 JlnmuHa oKpy>KHOCTH U TIomaab kpyra. [lap 1 0 0 hitps://m.edsoo.ru/f2a2¢07a
bu6mmoreka [IOK
98 JlinHa oKpyXHOCTH U Tutomaae kpyra. [ap 1 0 0 hitps-//m.cdsoo.ru/fRa2el Te
Bu6nuoreka [JOK
99 KontponbHas padota Ne§ 1 1 0 hitps://m.ods0o.ru/fa2c886
Bu6nuoreka [IOK
100 [TonoxuTenpHbIE U OTPULIATEIILHBIE YUCIIA 1 0 0 hitps://m.edsoo.r/Ra2cade
Bu6nuoreka [IOK
101 [TonoxuTenbHbIE U OTPUIIATEIbHBIC YHCIIA 1 0 0 hitps://m.cdsoo.ru/f2a2cbab
102 [TonoxuTenbHbIE U OTPUIIATEIBHbBIC YHCIIA 1 0 0
103 [IpoTrBONONIOXKHBIE YKCIA 1 0 0
104 [IpoTrBONONIOXKHBIE YKCIA 1 0 0
105 Monayns uncna 1 0 0
106 Monayns uncna 1 0 0
107 CpaBHEHME MOJIOKUTENBHBIX U 1 0 0 bubnnorexa [HOK
OTPHUILIATEIbHBIX YUCET https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MTOJIOKUTENBHBIX U 1 0 0 bubnmoreka [JOK
OTPHULIATEIIbHBIX YUCET https://m.edsoo.ru/f2a2¢cf48
109 CpaBHeHUE NOJIOKUTENbHBIX U 1 0 0
OTPUIATENLHBIX YHCET
110 H3meHeHre BeIMUrH 1 0 0
111 H3mMeHeHre BeMurH 1 0 0
112 KontponpHas padota Ne9 1 1 0 bubmuoreka [IOK




https://m.edsoo.ru/f2a2d830

CrnokeHne IMOJIOKUTEIIBLHBIX U

113 OTPHULIATEIILHBIX YHUCEN C IIOMOIIBIO 1 0 0 Bubmmorexa HOK
pHl . o t https://m.edsoo.ru/f2a2d984
KOOPJIMHATHOU TIPSIMO#
CroxeHne moI0KUTEIbHBIX U
114 OTPHULATEIBHBIX YHACEII C TOMOIIBIO 1 0 0 bubmorexa LIOK
N . https://m.edsoo.ru/f2a2dab0
KOOPJIMHATHOW TIPSIMO
bu6mmoreka [IOK
115 CroxeHue oTpulaTeIbHbIX YHCE 1 0 0 hitps-//m.cdsoo.ru/fRa2ddec
bu6mmoreka [IOK
116 CrnoxeHue oTpulaTeIbHbIX YHCE 1 0 0 hitps//m.cdsoo.ru/fa2defe
Bu6nuoreka [JOK
117 CrnosxeHue uncen ¢ pasHbIMU 3HaKaMHU 1 0 0 hitps://m.cdsoo.r/fa2e384
Bu6nuoreka [IOK
118 CJ105K€HHE YHCEeI C Pa3HbIMU 3HAKaMU 1 0 0 hitps://m.cdsoo.ru/f2a2e50
bu6mmoreka [IOK
119 CrnosxeHue uncen ¢ pasHbIMU 3HaKaMHU 1 0 0 hitps-//m.cdsoo.ru/fa2e762
. bubnmoreka [JOK
120 JleicTBuEe BRIYMTAHHS 1 0 0 hitps://m.eds0o.ru/fa2eb90
. bu6mmoreka [IOK
121 JleticTBre BEIYMTAHUS 1 0 0 hitps-//m.cdsoo.ru/Ra2ects
. bubnmoreka [JOK
122 JleicTBuEe BRIYMTAHHS 1 0 0 hitps://m.edsoo.r/Ra2ee]0
bu6mmoreka [IOK
123 KonTtponsnas pabora Nel0 1 1 0 hitps://m.cdsoo.ru/fa2£248
124 JelicTBUE YMHOKEHUS 1 0 0
125 JleiicTBrEe yMHOXKEHUS 1 0 0
126 JleiicTBrEe YyMHOXKEHUS 1 0 0
127 JleWicTBue neneHUs 1 0 0
128 JleiicTBue neneHUsS 1 0 0
129 [eticTBue nenexus 1 0 0
130 PanyonanbHBIE yncia 1 0 0
131 PamnnonanbHble uncia 1 0 0 bubmaorexa LIOK

https://m.edsoo.ru/f2a3035a




CBolicTBa IENCTBUH € pallMOHATIbHBIMU

Bu6nuoreka [JOK

132 quCIaMHA 0 0 https://m.edsoo.ru/f2a304c2
133 CBolicTBa JEHCTBUM C palliOHATbHBIMU 0 0 Bu6nuoreka [IOK
qyCcIaMH https://m.edsoo.ru/f2a305¢e4
bu6mmoreka [IOK
134 KonTtponsHas padora Nell 1 0 hitps://m.cdsoo.ru/f2a30706
135 PackpsiTie cko0ok 0
bu6mmoreka [IOK
136 Packprrmae croGox 0 0 https://m.edsoo.ru/f2a30ca6
bu6mmoreka [IOK
137 Kooppuuuent 0 0 https://m.edsoo.ru/f2a311d8
bu6mmoreka [IOK
138 Koaquument 0 0 https://m.edsoo.ru/f2a3178¢
" bubnmoreka [JOK
139 Kospduumenr 0 I https://m.edsoo.ru/f2a318ae
140 ITomoOubIe cltTanaeMble 0 0
141 ITomoOubIe cltTanaeMble 0 0
Bu6nuoreka [IOK
142 KontponbHas padora Nel2 1 0 hitps://m.cdsoo.r/f2a319c6
. Bu6nuoreka [IOK
143 Pemenne ypapHenuit 0 0 https://m.edsoo.ru/f2a31afc
. bu6mmoreka [IOK
144 Pemenue ypaprenuit 0 0 https://m.edsoo.ru/f2a3206a
145 Pemenue ypaBueHuii 0 0
146 Pemenue ypaBHeHuit 0 0
bu6mmoreka [IOK
147 KontponpHas padora Nel3 1 1 hitps-//m.cdsoo.ru/f2a3252c
bu6mmoreka [IOK
148 [lepnienquKysipHBIE TIPSIMbIE 0 0 hitps://m.cdsoo.ru/f2a321c8
bu6mmoreka [IOK
149 [lepnenauKynsipHbIe NpsSMbIE 0 0 hitps://m.cdsoo.ru/f2a3234c
150 [TapannenbHble npsMble 0 0
bu6mmoreka [IOK
151 [TapannensHble TPsIMBIE 0 0 hitps://m.edsoo.ru/2a32818
152 KoopaunaTtHas miiockocTh 0 0 bu6mmoreka [IOK




https://m.edsoo.ru/f2a32a9¢

153 KoopanuaTHasg miI0cKoCThb Bubmaorexa LIOK
P2 https://m.edsoo.ru/f2a32bd2
Bu6nuoreka [JOK
154 Koopmamarhas mockocts https://m.edsoo.ru/f2a3312¢
[IpencraBnenue yncioBor HHGOPMAIIH Ha bubnnorexa [HOK
155
rpadukax https://m.edsoo.ru/f2a33352
156 [IpencraBnenwue ynciaoBoi nHGOpMAIIMK HA bubnmoreka [JOK
rpadukax https://m.edsoo.ru/f2a33596
bu6mmoreka [IOK
1 K 014
>7 OHTpOILHaA paboTa Ne https://m.edsoo.ru/f2a33780
IToBTOpPEHNE OCHOBHBIX IIOHATUU U METOIOB
158 K co;) 5 u 6 KJ1accoB, 0000IIEHNE U g Bubmiorexa LIOK
yp e https://m.edsoo.ru/f2a338b6
cucTeMaTu3alusg 3HaHui
IToBTOpPEHME OCHOBHEIX IIOHSITHI X METOIOB
159 K cmf 5 u 6 Ki1accoB, 00001IEHNE U : Bubmzorexa LHOK
yP e https://m.edsoo.ru/f2a339ce
cucTeMaTu3alusg 3HaHui
IToBTOpPEHME OCHOBHEIX IIOHSITHI X METOIOB
160 K co;) 5 u 6 K1accoB, 00001IEHE U : Bubmaorexa LIOK
yp e https://m.edsoo.ru/f2a33ad2
cUCTEMAaTHU3aIisI 3HAHUH
IloBTOpPEHNE OCHOBHLIX OHATUN 1 METOJIOB
161 K co;) 5 1 6 K1accoB, 0000IIIeHNE U : Bubmioreka [JOK
yp > m https://m.edsoo.ru/f2a33bd6
cucTeMaru3alusg 3HaHui
IToBTOpPEHNE OCHOBHBIX IIOHATUN U METOZIOB
162 K co;) 5 1 6 KJ1accoB, 0000IIEHNE U g Bubmiorexa LIOK
M e https://m.edsoo.ru/f2a33f46
cucTeMaru3alusg 3HaHui
IToBTOpPEHME OCHOBHEIX IIOHSITHI X METOIOB
163 K cmf 5 u 6 Ki1accoB, 0000IIEHNE U : Bubmzorexa LHOK
yP e https://m.edsoo.ru/f2a340b8
cucTeMaru3anus 3HaHui
IToBTOpPEHNE OCHOBHBIX IIOHATUN U METOIOB
164 K co;) 5 u 6 KJIaccoB, 0000IIEHNE U : Bubmiorexa LIOK
M e https://m.edsoo.ru/f2a3420¢
cucTeMaTu3alusg 3HaHui
IToBTOpPEHME OCHOBHEIX IIOHSITHI X METOIOB
P A bubmnorexa [JOK
165 KypcoB 5 U 6 KJ1accoB, 0000IIeHHE U

cUcTeMaTu3alus 3HaHU!

https://m.edsoo.ru/f2a3432¢




IToBTOpEHME OCHOBHBIX MOHATUIA U METOOB

Bu6nuoreka [JOK

166 KYPCOB 5 1 6 KJ1accoB, 0?06H16HI/I€ u 1 0 hitps://m.cdsoo.rw/a34478
CUCTEMATHU3ALUs 3HAHUN
167 Hrorosast koHTposbHAs paboTta 1 1
IToBTOpPEHME OCHOBHEIX ITOHITHHA U METOIOB
168 K cmf 5 1 6 KJ1accoB, 0000IIEHNE U : 1 0 bubmioreka [JOK
yp e m https://m.edsoo.ru/f2a3482¢
CUCTEMATHU3AaLMs 3HAHUN
IToBTOpPEHME OCHOBHEIX IIOHSITHI X METOIOB
169 K cmf 5 u 6 KiaccoB, 00001IEHNE U : 1 0 Bubmioreka [JOK
yp e https://m.edsoo.ru/f2a34950
CUCTEMATHU3ALMs 3HAHUN
IToBTOpEHUE OCHO 0) 7| €TOo0
170 | xypcon 5 u 6 xracoon, obcbmemmen | 1 0 Bugmorexa 10K
yp e https://m.edsoo.ru/f2a34d2e
CHUCTEMATHU3ALMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 15




7 knacc (Anzeopa 102uaca)

Ne ypoka HaumeHoBaHue pa3iesioB U TeM Koa-Bo
4acoB
Yucaa u BeryuciaeHus. PaunonaabHbie yncia. 25
1-2 [ToHATHE pallMOHATILHOTO YUCIIA. 2
3-4 JEHCTBHSI C pallMOHATBHBIMH YHCIIaMH. Apudmernueckue 2
5-6 CpaBHeHue, ynopsA04MBaHNE PALMOHAIBHBIX YUCEI. 2
7-10 CreneHsb ¢ HaTypaJIbHBIM IIOKAa3aTEIEM 4
11-14 Pemenre ocHOBHBIX 3a7a4 Ha IpoOU, IPOIIEHTHI U3 PEATbHOM 4
MPaKTUKU
15-18 [Ipu3Haky AENUMOCTH, pa3ioKEHU HA MHOKUTEIN HATyPAJIbHBIX 4
YHce.
19-21 PeanbHble 3aBUCUMOCTH. 3
22-25 [Ipsimast 1 oOpaTHas MPOMOPIHUOHATIBHOCTH.
AJiredpanyecKkue BbIpaKeHUsI 27
26-27 BykBeHHBIE BBIpOXKECHMUS. 2
28-29 [lepemeHHbIE. 2
30-31 JlonycTuMbl€ 3HaYCHHUS IEPEMEHHBIX. 2
32-33 DopMyIbl. 2
34-35 [IpeoOpa3zoBanre OYKBEHHBIX BEIPAKEHUM, PACKPBITHE CKOOOK U 2
NpUBEICHUE TOJOOHBIX CllaraeMbIX.
36-38 CBolicTBa cTENEHN € HATypaJIbHBIM I10KA3aTENIEM. 3
39-40 MHorouseHsl. 2
41-42 CroxxeHue, BBIMUTaHHE, YMHOKEHUE MHOTOYJICHOB. 2
43-48 @opMyIIbI COKPALIEHHOTO YMHOKEHUSI. 6
49-52 Pa3nosxeHrne MHOrO4JIEHOB HA MHOKUTENH 4
YpaBHeHUs] U HEPABEHCTBA 20
53-54 YpaBHeHue, paBuia mpeoOpa3oBaHus ypaBHEHUS, PABHOCHILHOCTh 2
YPaBHECHHUIA.
55-58 JInneliHOE ypaBHEHUE C OHOU IIEPEMEHHOMU, PEILIEHUE JINHEHHBIX 4
YpaBHEHH.
59-64 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHU.
65-67 Jlunelinoe ypaBHEHUE C IBYMS TIEPEMEHHBIMH U €T0 TpaduK.
68-72 Cucrema qByX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU
Koopaunartsl u rpagukn. ®yHKuun 24
73 KoopaunaTa Touky Ha IpsAMOil. 1
74-76 UucaoBbie MPOMEXYTKH. 3
77-78 PaccrosHue Mexny 1ByMst TOUKaMU KOOPAUHATHOU IIPSIMOH. 2
79-80 [IpssmMoyrosibHas cucTeMa KOOPJAMHAT Ha MIIOCKOCTH. 2
81-82 [Tpumeps! rpaduKoB, 3a1aHHBIX (HOPMYIIAMH. 2
83-84 Urenue rpadukoB peaabHbIX 3aBUCHMOCTEH. 2




85-90 [onsarue ¢pynkumu. I'paduk Gyaxum. CBoHcTBa QYHKIHA. 6
91-94 Jluneiinas ¢pynkuus. [Tocrpoenue rpaduka TuHEHHON QYHKIHH. 4
95-96 I'padux pyHKIumM y =| X | 2
IToBTOpEeHuUe U 00001IeHHE 6
97-102 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOJIOB Kypca 7 Kilacca, 6
0000111eHNE 3HAHUN
KonTtponbHas pabota Nel
KonTtponbnas padota Ne2
KonTtponbsHas padora Ne3
KonTtponpsHas padorta Ned
KonTtponbnas padbota Ne5
7 knace (I'eomerpusi 68 yacos)
Kou-Bo
Ne ypoka 4acoB
HanmeHoBaHMe pa3ies10B U TEM
IIpocreiimme reomerpuyeckue GUrypbl 4 UX CBOMCTBA. 14
H3mepenne reoMeTpu4ecKuX BeJTHYHH
1-2 [Ipocreiime reoMeTpuIecKiue 0OOBEKTHI. 2
3-5 MHOroyrojpHuK, JIOMaHasl. 3
6-8 CMexHbIE U BEpTUKAIIbHBIC YIJIbL. 3
9-11 Pabota ¢ mpocreiimumMu uepTekamu. 3
12-14 N3mepeHune TMHENHBIX U YTIIOBBIX BEJIUYMH, BEHIYUCIEHUE OTPE3KOB U 3
YTJIOB.
TpeyroJabHuKH 22
15-16 [IoHsATHE O paBHBIX TPEYTOJIBHUKAX U IEPBUYHBIC IIPEICTABIICHHUS O 2
paBHBIX QUTypax.
17-24 Tpu mpu3HaKka paBeHCTBA TPEYTOJIbHUKOB. 8
25-26 [Ipr3HaKku paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. 2
27-28 CBolicTBO MEIMAHBI IPSIMOYTOJILHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K 2
TUIIOTEHY3E.
29-30 PaBHOOeApeHHBIE M PABHOCTOPOHHUE TPEYTOJIbHUKH. 2
31-32 [Ipu3Haku u CBOMCTBA paBHOOEPEHHOTO TPEYTOJIbHHKA. 2
33-34 HepasenctBa B reomeTpuu. 2
35-36 IIpssMoyronapHbIA TPEyrojabHUK ¢ yriaoM B 30 °. 2
IMapannenbHble NpsAMbIE, CyMMa YIJIOB TPEYTr0JIbHMKA 14
37-40 [TapannenbHbIE NPSIMBIE, KX CBOMCTBA.
41-43 Haxpecr nexaine, COOTBETCTBEHHbBIE U OJHOCTOPOHHUE YTJIbI, 3




o0pa3oBaHHbBIE TP NIEPECEUCHUH TTAPAIICTHHBIX IPSIMBIX CEKYIIICH)..
44-45 [Ipu3Hak mapamienbHOCTH MPSIMBIX Y€pe3 PaBEHCTBO PACCTOSHUN OT 2
TOYEK OJJTHOM MPSMOM 10 BTOPOUN NPSMOM.
46-48 CyMmMa yrioB TpeyrojbpHHUKA. 3
49-50 Bnenrnue yribl TpeyroibHUKa 2
OKpyHOCTH U KPYT. 'eomeTpuyeckue nocTpoeHust 14
51-52 OKpYKHOCTb, XOp/1a U AUAMETP UX CBOKCTBA. 2
53-54 KacarenbHast kK OKpy>KHOCTH. 2
55 OKpYyXKHOCTb, BHUCAHHAS B YTOJI. 1
56 [Tonsitue o 'MT, npumeHeHue B 3a1a4ax. 1
57 buccekTpuca u cepeIuHHbBINA IEPIICHIUKYIISIP KaK TEOMETPUUECKUE 1
MecTa TOYeK.
58-59 OKpY>KHOCTb, OITMCAHHAS OKOJIO TPEYTOJIbHUKA. 2
60-61 OKpy’KHOCTb, BHUCaHHAsI B TPEYTOJIbHUK. 2
62-64 [Ipocreiinve 3a1a4n Ha TOCTPOEHUE. 3
IToBTOpEHUe, 0000 1IEHHE 3HAHU I 4
65-68 [loBTOpEHNE OCHOBHBIX OHATUI U METOJOB Kypca 7 Kiacca, 4
0000111eHNe 3HAHUH
KonTtponbHas pabota Nel
KonTtponbnas padota Ne2
KonTtponbsHas paborta Ne3
Kontponbnas padora Ned
KonTtponbHas pabota N5

7 xkanacc (BepositHocTh M cTaTHcTHKA 34 yaca)

Koa-Bo
Ne ypoka 4acoB
HanmeHoBaHMe pa3es10B U TeM
IIpeacraBienne JaHHBIX 7
1 [IpencraBneHue JaHHBIX B TAOIHUIIAX. 1
[TpakTHveckrie BEIYUCICHUS TI0 TAOJTMYHBIM TaHHBIM. 1
3 W3Bnedenne u uHTEpIIpeTaIUs TAOJTUIHBIX TAHHBIX. 1
4 [TpakTruyeckas padota «TaOmuIbn». 1
5 I'paduaeckoe mpencraBiieHre JaHHBIX B BUIE KPYTOBBIX, 1
CTOJIOMKOBBIX (CTOIOYATHIX) TUATPAMM.
6 Urenue u moctpoeHue guarpamm. [Ipumepsr temorpadudeckux 1
Juarpamm.
7 [IpakTuyeckas pabota «JluarpaMmbny
OnucarejibHAs CTATUCTHKA 8




8-9 UYucnoselie Habopsl. Hanbounbiee 1 HauMeHbIee 3HaYeHHsI 2
YHUCII0OBOTO HAbOpa.
10-11 Cpennee apupMeTHIECcKoe. 2
12-13 Menanana 9uciaoBoro Habopa. Y CTOWYMBOCTb METUAHBI. 2
14 [IpakTuueckas paborta «CpenHrue 3HAYCHUS.
15 Pa3zmax 1
Cay4aiinasi U3MEHYMBOCTH 6
16-17 CrnydaiiHast U3MEHYMBOCTH (IIpuMepsl). YacToTa 3HaUEHUN B MaCCUBE 2
nauHbiX. ['pynmupoBka. ['ucrorpammer. [Ipaktuueckas padota
«Cny4aiiHasi ”3MEHUYUBOCThY
18 YacToTa 3HAaUCHUI B MacCUBE TaHHBIX. 1
19 ['pynnupoBka. 1
20 I'ncrorpammel. 1
21 [IpakTuueckas padota «CiyqaifHast ©3AMEHUYUBOCThY 1
BBenenue B Teopuro rpadosn 4
22 I'pad, Bepmmna, pedpo. [Ipeacrapnenne 3a1auu ¢ moMoIbio rpada. 1
23 Crenenb (BaJICHTHOCTb) BepIIMHBL. Yncino pédep 1 cyMMapHas 1
CTENEHb BEpIIMH.
24 Iemnb u mukd. [Tyts B rpade. [IpencraBnenue o cBI3HOCTH rpada. 1
O6xox rpada (31IepoB MyTh)
25 [IpencraBienne 06 OpuEeHTUPOBAHHBIX Ipadax 1
BeposiTHOCTB M YacTOTA CJIYYAHHOI0 COOBITHA 4
26 CryualiHblii ONIBIT U cllydaiiHoOe coObITHE. BepoaTHOCTH U yacToTa 1
COOBITHSI.
27 Postb ManoBEpOATHBIX U MPAKTHUECKHU JOCTOBEPHBIX COOBITHH B 1
pUpoie U B OOIIECTBE.
28 MoHera 1 urpajibHast KOCTb B TEOPUU BEPOSTHOCTEH. 1
29 [IpakTrueckas pabora «HacTtoTa BbIITaICHUS OpJIay 1
O0001eHHe, cHcTEeMaTH3alMA 3HAHUH 5
30-34 [IpeacraBinenue nanubix. OnucaTenbHas CTaTUCTUKA. BeposTHOCTH 5
CIIy9aifHOTO COOBITHS
IoypouyHoe m1aHMpoOBaHuUe
8 knacc (Anzeopa 102uaca)
KoJu-Bo
Ne ypoka 4acoB
HaumeHoBaHue pa3iesioB U TeM
Yucaa u BbiuuciaeHus. KpaapaTuoie KOpHH. 15
1-2 KBanpathslit kopensus uncina. [louarue o6 2
uppanroHaIbHOMYHCIEe. JleCATHIHBIC TPUOIMIKEHUS
HppalOHAJIBHBIX YHUCCII.
3-4 JeiictBurenpHble yncia. CpaBHEHHE 2

JICCTBUTEIBLHBIX YMCEI.




5-6 VpaBHeHue Buga x°> = a. 2
7-10 CaoiicTBa apu()METHUECKUX KBAIPATHBIX KOPHEN. 4
11-15 [IpeoOpa3oBaHre YHCIOBBIX BBIPAKEHHIA, COIEPIKALIUX 5

KBaJIpaTHbBIE KOPHH.
Yucaa u Bpruncijenns.CTeneHnb ¢ 1eJbIM MOKa3aTeaeM. 7
16-19 CreneHs ¢ ebIMIIOKAa3aTENIeM. 4
CBOJCTBa CTETIEHU C IEJIBIM TMOKa3aTeJIeM
20-21 CraHgapTHas 3alMMChYHCIIA. 2
22 Pasmepbl 00bEKTOB OKpYKaroIiero Mupa(oT 1
AJIEMEHTAPHBIX YACTHIL 10 KOCMHYECKUXOOBEKTOB),
JUTUTENILHOCTH TPOIIECCOB B OKPYKAIOIIEM MUE.
Anredpanyeckue Bbipaxenusi. KBagpaTHbliTpEéXuieH 5
23-24 KBagpaThblii TpéxuieH. 2
25-27 Pa3no)keHne KBaJIpaTHOTO TPEXUIICHA HA MHOKHUTENN 3
Aaredpanyeckue BbIpaKeHHUsI. 15
AJsireOpandeckasi 1poob.
28-30 Anrebpanyeckass apoOb. JlomycTumbie 3HAYCHHUS 3
MIEPEMEHHBIX, BXOJAIINX B aJreOpandecKUeBhIPAIKEHUS.
31-32 OcCHOBHOE CBOMCTBOQITEOPANUECKOM IPOOH. 2
33-35 CoxkparnieHueipooei. 3
36-39 CroxeHne, BBIYUTAHHWE, YMHOXKEHHE U  JEICHHE
anredpandeckux Jpooei.
40-42 | IIpeoOpa3oBanue BBIpKEHU, coJieprKaIux 3
anreOpanyeckue apoou.
YpaBHeHus u HepaBeHcTBa.KBajgpaTHble ypaBHeHUsI. 15
43-46 KBanpatHoe ypaBHenue. @opmysa KOpHElH KBaJpaTHOTO 4
YpaBHCHUH.
47-48 Teopema Buera. 2
49-50 HemonroekBaapaTHOE YpaBHCHHUE. 2
51-52 Pemenve ypaBHEHUH,CBOIANIUXCS K KBaJIPATHBIM. 2
53-54 | [pocreiiiue qpoOHO-paIMOHATILHBIC YPAaBHCHUSI. 2
55-57 Perienne TeKCTOBBIX3a/1a4 € TIOMOIIBIO KBAIPATHBIX 3
ypaBHEHUH.
YpaBHeHnus M HepaBeHCTBa.CucTeMbl YPABHCHUH 13
5859 JInHeliHOE ypaBHEHUEC IBYMs IEPEMEHHBIMU, €TO 2
rpaduk, MpUMEpHI peIICHHs YPABHCHHUI B IEJIBIX UCIIaX.
60-62 PemeHnue cuctem IBYyXJIMHEHHBIX YPABHEHHUM C IBYMS 3
IEpEMEHHBIMH.
63-64 2

[TpumMepsl pelieHUsE CUCTEM HEJIMHEWHBIXYPABHEHUH C
JIBYMSI IIEPEMEHHBIMM.




65-66 ['padmyeckast HHTEpIIpEeTALIUs YPABHEHUS C IBYMS 2
TIEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHHM C
JABYMSITICPEMEHHBIMH.

67-70 PeliieHre TeKCTOBBIX3a/1a4 C TOMOUIBIO CUCTEM YPABHEHHI 4
YpaBHenus u HepaBencTBa.HepaBencrpa 12

71-72 | YycroBble HepaBeHCTBA U HXCBOHCTBA. 2

73-74 HepaBeHCTBO ¢ OTHON TTepEMEHHOM. 2

15-T1 JIuHeiiHbIe HEpABEHCTBA C OJTHOM MTEPEMEHHOM U MX 3
pelIeHue.

7680 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM IEPEMEHHONN 3
UX peleHue.

81-82 N300pakeHue penieHus JIMHEHHOTOHEPABEHCTBA M X 2
CHCTEM Ha YHCJIOBOM IIPSMOM.

DOyHkuun. OCHOBHbIC IOHATHUSA 5

83-84 [Tonstue Ppynkunu. O6IaCTh ONPEACIICHUSN MHOKECTBO 2
3HaYeHUH (PyHKINU.

85 Crioco0nI 3a1aHusA ) yHKITHIA.

86-87 I'paduk pynakmuu. CroiicTBa PYHKITUU,UX 2
oToOpakeHue Ha rpaduke.

DOyukunu. Yuciaosbie PyHKIMHA 9

88-89 Yrenue u noctpoeHue rpadpukoB QyHKIUH. 2

90 [Tpumepsl rpadukoB HYHKIIHA, OTPAKAIOIINX PEATbHBIC 1
TIPOIIECCHI.

91-92 @DYHKINHY, ONMCHIBAIOIINE MPSIMYIO U O0OpPaTHYIO 2
IPONOPITMOHAIILHBIC 3aBUCHMOCTH, UX TPadUKH.

93-94 | I'paduk GyHKIHHU Y = X°. 2

95-96 | dynkmm y =x%y = x°, y =Vx, y = |x|; rpaduueckoe 2
peIIeHNe YpPaBHCHNUI U CHCTEM YpaBHEHUM.

IlosTOpenne u 0000LIeHNE 6

97-102 | [ToBTOpEHHE OCHOBHBIX IIOHATUI MMETOIOB KYPCOB 7 1 8 6
KJIaCCOB, 000011IeHNE 3HAHUI

5

KonTpoJsbHas pabdora




8 knacc (I'eomempusn 68 uacos)

Kou-Bo
Ne ypoka 4acoB
HaumeHoBaHue pa3iesioB U TeM
YeTpIpEXyroJIbHUKH 12

12 [Tapannenorpamm, eronpu3HaKkyu U CBOMCTBA. 2

3-6 YacTHble ci1yyau napajjiesiorpaMMoB (MPSMOYTOIbHUK, 4

poMO, KBaJpar), X MPU3HAKU U CBOICTBA.

7-8 Tpanenwus. PaBHoOOKast 1 MpAMOYTOIbHAS TPATICTIHS. 2
9-10 Merton yBO€HUS MEIUAHBI. 2
11-12 LleHTpasibHass CHMMETPHSI. 2

Teopema ®aneca u TeopeMao MPONOPUMOHAIBHBIX 15
0Tpe3Kax, NoJ00HbIe TPEYTroJbHUKH

13-14 Teopema dasieca ureopema 0 IPONOPIUOHATIBHBIX 2
OTpe3Kax.

15-17 Cpennsis TMHUATPEYTOJIbHHKA. 3

18-19 Tpanenusi, €€ CpeaHASATNHUSL. 2

20-21 [TponopumoHansHbIeOTpE3KHU. L{eHTp Macc B 2
TPEYTOJIbHUKE.

22-23 [Tono6ubie TpeyronpHuKu. Tpu npr3HaKa nogo0ous 2
TPEYTOJILHUKOB.

24-27 [Tpumenenueno100us Mpy perIeHuu 4




MMPAaKTUYCCKUX 3a1a4

Iaomaas. Haxoxknenune miomaaei TpeyroJbHUKOB H 14
MHOTOYroJabHbIX ¢puryp. Ilaomaam nogodHbIx puryp
28-29 CBoiicTBa IJIOMAIeH T€OMETPUUECKUX PUTYP. 2
30-31 DopMyIIbl 1)1 TUTOIIAAN TPEYTOIBHUKA,
napasuresorpaMma, TpareIuu.
32-33 Brruncnenue miomazeit CaoxHbIXQUryp. 2
34-35 [Tnomanu duryp Ha KineTyaTol Oymare. 2
36-37 [Tnomaau nogo0HBIX GUTyYp. 2
38-39 3a/auu ¢ MPAKTHICCKUM COJICPIKAHHEM. 2
40-41 Penrenue 3ama4 ¢ moMoIIpI0 MeTo1a 2
BCIIOMOTATEJIbHOM IIOMIAJIH.
Teopema IIndaropa n Haua1a TPUTOHOMETPHUU 10
42-435 Teopema [Tudaropa, ne€ npumenenue. 4
46-48 Onpe/eneHne TPUrOHOMETPHYSCKUX QYHKITUH OCTPOTrO 3
yTJ1a IpsIMOYTOJIBHOTO TPEYTOJIbHHKA,
TPUTOHOMETPUYECKHE COOTHOIICHHUS B IPSIMOYTOJILHOM
TpEeyTroJbHUKE.
49-51 OCHOBHO€ TPUTOHOMETPUUECKOETOKIECTBO. 3
Yriabl B OKpY:KHOCTH. BriicaHHbIe U ONIUCAHHBIE 13
JeThIpexyrojbunku. KacareabHble K OKPY:KHOCTH.
KacanuneoxkpykHocrei.
32-33 BricanHbIe U 1IEHTPATBHBIC YTIIBL, YTOI MEKIY 2
KacaTeJIbHOM U XOPAOM.
54-55 VYT MEXIYXOpJaMHU U CEKYIIMMHU.
56-58 Brncannble U onrcaHHbIE YETHIPEXYTOIBHUKU, UX 3
NPU3HAKU ¥ CBOWCTBA.
59-60 | [IpumeHEeHNE ITUXCBOUCTB MPH PEIICHUH 2
reoMeTpUIECKIX3a/1au.
61-62 B3anMHoOe pacmonoxxeHne IByX OKpYKHOCTEH, 00TIIHe 2
KacareybHbIC.
63-64 Kacanue okpyxHOCTEH. 2
IloBTOpEHME, 00001IEHIE 3HAHNUI 4
65-68 [ToBTOpEHHE OCHOBHBIX MOHATUI UMETOAOB KypcoB 7 U 8 4
KJIacCOB, 0000IIIEHNE 3HAHUI
KonrpoabHas padora 5




8 knacc (Bepoamunocmo u cmamucmuxa 34 uaca)

Koa-Bo
Ne ypoka 4acoB
HanmMeHoBaHMe pa3jeioB U TeM
IloBTOpeHMe Kypca 7 Kiacca 4
1 1
[IpencraBnenue naHHbIX. OnucarenbHas CTaATUCTHKA.
CrnydaiiHasi '3MEHYUBOCTb.
2 Cpemnue yncinoBoro Habopa. 1
3 Crny4aliHple COOBITHS. BEpOSTHOCTH U 4aCTOTHI 1
4 Krnaccrueckne MOeH TEOPUH BEPOSITHOCTEH: MOHETA U 1
UTpajgbHas KOCTb.
OnucareabHas ctaTucTuka.PaccenBanue JaHHBIX 4
5 OTKIIOHEHHS. 1
1
JlucnepcusiarciioBoro Habopa.
7 CrangapTHOE OTKJIOHEHHEUYHUCIIOBOTO Habopa 1
8 JluarpamMMmbl paccerBaHUs. 1
MHuo:xecTBa 4
9 MHOK€eCTBO, IO IMHOKECTBO. 1
10 Omnepanuu HaJ MHOYKECTBAMH: O0BEAMHEHHUE, IIEpECCUCHUE, 1
JIOTIOJTHEHHE.
11 CpoiicTBa orepanuii HaJl MHOKECTBaMHU: 1
IEPEMECTUTEIIBHOES, COUETATEIHHOE,
pacnpeIeIuTeIbHOS, BKITFOUCHHS.
12 ['padpuaeckoe npeacTaBiIeHEe MHOXKECTB. 1
BeposiTHOCTD CIIy4YaHHOT0COOBITHSI 6
13-14 2

OnemeHTapHbie cOObITH. CiryyaliHble COOBITHS.




brnaronpusarcTByromue d1eMeHTapHBIC COOBITHS.

15-16 BepositHoCTH cOOBITHIA. OTBITHI C PABHOBO3MOYKHBIMHU 2
DJIEMEHTAPHBIMU COOBITHUSIMH.
17 Crny4yaliHBIH BBIOOD. 1
18 [IpakTiueckas padbota «OnbITH C pABHOBO3MOXHBIMU 1
DIIEMEHTAPHBIMH COOBITHUSIMID)
BBenenue B Teopuio rpacdosn 4
19-20 HepeBo. CBoiicTBa fepeBa: €IMHCTBEHHOCTD MyTH, 2
CYIIECTBOBAHHE BUCSYCH BEPIIUHBI, CBSI3b MEKIY YHACIOM
BEPIINH M YHUCIIOM pEOED.
21-22 [IpaBu0 yMHOXKEHHS. 2
Cayuaiinbie COOBITHS 8
23 [TpoTrBONIOI0KHOE COOBITHE. 1
24 JHuarpamma Ditnepa. 1
25-26 OObenMHEHNE U TIEPECEUCHNUE COOBITUH. 2
27 HecoBmecTabie coObITHs. DOpMyTia CIIOKEHUS 1
BEPOSATHOCTEM.
28 [IpaBu0 yMHOXKEHUS BEPOSITHOCTEM. 1
29 YcaoBHas BEpOSITHOCTb. 1
30 HezaBucumeie coobitus. [lpencrasienue ciy4aiiHOTo 1
HKCIIEPUMEHTAB BHJIE IEpEBa
O0001mIeHNe, cUcTeMATH3al s 3HAHUM 3
31 [IpencraBienne ganHbiX. OnucaTenbHas CTATUCTUKA. 1
32 I'padsr. 1
33 BeposiTHOCTB ClTydaliHOTO COOBITHS. DIEMEHTHI !
KOMOMHATOPHUKHU
34 Kourposannas padora 1
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