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PaGouwass mporpamma mo yueOHOMYy nipeaMery «Martematuka» (0a30BbIi
ypoBeHb)  (mpenmerHas — obmacth  «Matematnka W uH(bopMarwka»)  (manee
COOTBETCTBEHHO — ITPOrpaMMa 110 MaTeMaTHKe, MaTeMaTHKa) BKIIIOYACT TOSICHUTEIBHYIO
3allUCKY, COJIepKaHHue OOYYCHWs, TUTAHUPYEMBbIC pPe3yJbTaThl OCBOCHHS IMPOrPaMMBI
110 MaTeMaTHKe, TeMaTHUECKOe IITaHUPOBAHHE.

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MmaTemMaTuke Uil oOydaromuxcs /—9 kimaccoB paszpaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme 1Mo MareMaTUKE YYTEHbI WU U MOJOXKEHUS
KoHnuenuuu pa3BuTtus MaTeMaTuueckoro oopazoanus B Poccuiickoit @eaepaiiuu.

[IpeameToM MaTeMaTHKU SBISIOTCS PYyHIAMEHTAIbHBIE CTPYKTYPhI HAIlIET0 MUPa —
IPOCTPAHCTBEHHBIC (OPMBI M  KOJMYECTBEHHBIC OTHOMICHUS (OT TMPOCTEHIIHX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIbBITE, JO JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUIA pa3BUTHS HAYYHBIX W MPUKIAIHBIX U7CH). MareMaTHuecKue 3HaHUS 00ECIICUUBAIOT
MOHMMaHUE TPUHIIUIIOB YCTPOMCTBA W HWCIOJB30BaHUS COBPEMCHHOW TEXHUKH,
BOCIIPUSAATHE W  HWHTEPIPETALNI0 COUUAIBHOW, JKOHOMHUYECKOW, IMOIUTHYECKOU
uHdopmaIuu, MarT BO3MOXXHOCTH BBIMIOJHATH PAcdy€Thl U COCTABISATH aJTOPUTMBI,
HAXOJUTh M IPUMEHATH ()OPMYIIBbI, BIAACTh MPAKTUYECCKIUMH MPUEMAMU TE€OMETPHI €CKIX
W3MEPECHUN W TIOCTPOSHWM, YMTaTh WH(POpPMAIHIO, TPEICTABICHHYI0 B BHJE TaOJIMHII,
quarpaMM U rpaguKoOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTY U IOHUMATh
BEPOSITHOCTHBIN XapakTep CIydalHbIX COOBITUH.

N3ydenne maremaTwikd (GopMUPYET y OOyYaIOIMUXCS MaTeMaTHYCCKUU CTHIIb
MBIIICHUS, TPOSIBIISIONTANCS B ONPEACIIEHHBIX YMCTBEHHBIX HaBbIKax. OOydJarontuecs
OCBaMBAIOT TaKWe MPUEMBI M METOJAbl MBIIUICHUS, KaK HWHAYKIMS W JeAYKIIHS,
000011IeHrEe U KOHKpETH3alus, aHaIU3 U CUHTE3, KJacCU(pUKALUI U CUCTEMaTU3ALIHMS,
abctparupoBanue u aHanorus. OObEeKThl MATEMAaTHYECKUX YMO3aKIIOUEHUH, TPaBHUiia UX
KOHCTPYHMPOBAHUSI PACKPBHIBAIOT MEXAHHW3M JIOTMUECKUX TMOCTPOCHUM, CIOCOOCTBYIOT
BBIPA0OTKE yMEHHUS (POpPMYIHPOBaTh, OOOCHOBHIBATH U JIOKA3bIBATh CYKICHHUS, TEM
cCaMbIM DPAa3BUBAIOT JIOTHYECKOE MbllUIieHne. M3yueHue maremMaTuku OOecrnedrBaeT
dbopMHUpOBaHUE AITOPUTMUYECKON KOMIIOHCHTHI MBIIUICHUS W BOCIHTAHUE YMCHHUH
JICUCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTPYMpPOBaTh HOBbIE. B mpoliecce perienus 3a1a4 — OCHOBOM Y4eOHOU AesITENbHOCTH
Ha ypoKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUECKas M MPUKIIATHAS] CTOPOHBI MBIIILICHHS.

OOyuyeHue matemMaTuKe Aa€T BO3MOXKHOCTH Pa3BUBATH Y OOYYAIOIIUXCS TOYHYIO,
parMoHaAIbHYI0 M MH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOIAXOSAIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue CpeacTBa I BBIPAXKCHHUS CYXKICHUH W
HATJISTHOTO UX MPEACTaBICHUS.

[Ipy m3ydeHMM MaTeMaTUKU OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C METOAaMHu
MO3HAHUS JICUCTBUTEIHLHOCTH, TIPEICTABICHUSIMH O MPEAMETe U METOJaX MAaTEMAaTHKH,
WX OTJIMYUH OT METOJOB IPYTUX €CTECTBCHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
NPUMEHEHUSI MATEMATUKH JIJIs1 PEIIEHUS] HAyYHBIX U MPUKJIAJAHBIX 33]1a4.



[TpuopuTeTHBIMU LIETSIMU O0YUEHHsI MaTeMaTuke B 7—9 Kilaccax sBISIOTCA:

(GopMupoBaHUE WEHTPAJIBHBIX MAaTEMaTHYECKMX WOHSATHH (YHCIIO, BEIUYMHA,
reoMeTpuyeckas (Qurypa, TIepeMeHHas, BEPOATHOCTb, (PYHKIHS), 0OeCHeUHBAIONINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTH MATEMATHUECKOT0 00pa30BaHMsI 00yJarOINXCS;

noJiBeJiIcHuEe OOydJaroluxcsi Ha JOCTYIIHOM [UIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKH U OKPYKAIOIIEr0 MHPA, IOHUMAaHUE MaTEMAaTUKH KaK 4acTH
00111e# KyJIbTYpPhI UEJIOBEUECTBA,

pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS,
MHTEpeca K U3yUYEHUI0 MaTEMaTHKY;

(GopmupoBaHue (PYHKIIMOHAIBHOM MaTEeMAaTUYECKOM TI'PAMOTHOCTU: YMEHMS
pacro3HaBaTh MPOSBICHHUS] MAaTEMaTUYECKUX MOHATHN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEAIbHBIX >KU3HEHHBIX CUTYallUsX U NPU U3YyYEHUM APYTUX Y4EOHBIX IMPEIMETOB,
IOpPOSIBJICHUS] 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (QOpMYyIUpOBaTh HUX Ha S3bIKE
MaTeMaTUKd U CO3[aBaTh MaTeMAaTUYECKUE MOJIENH, MPUMEHATh OCBOCHHBIN
MaTeMaTUYECKU ammapaT Uil peHIeHHs [PakTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIIPETUPOBATH U OIICHUBATH MOYUYCHHBIE PE3YIbTATHI.

OCHOBHBIE TMHUH COZIEP>KaHUs TIPOrpaMMBbI TI0 MaTemMaThke B 7—9 kiaccax: «Yucna
W BBIUHCICHUSY, «Anredpa» («AnreOpandyeckue BbIpOKCHUS», «YpaBHCHUS U
HepaBeHCTBay), «DyHkumny, «I'eomerpus» («"eomeTprueckre GUrypbl U IX CBOHCTBAY,
«/3MepeHne TeOMEeTpHUYECKUX BEIHUYMH»), «BeposTHOCTh M crathcThkay. [laHHBIC
JMHUM Pa3BUBAIOTCS MapajjiebHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJTHAKO HE HE3aBHCHUMO OJ[HA OT JIPYTOii, 2 B TECHOM KOHTaKTe ¥ B3aUMOJICHCTBHUHU.

Copep)kaHue MporpaMMbl MO MaTeMaTHKe, pachpeelEHHOe 0 ToAaM 00ydeHHs,
CTPYKTYPUPOBAaHO TaKMM O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
Bolpocam  oOydyaromuecss  oOpamjajinch  HEOJAHOKPATHO,  UYTOOBI  OBJAJCHUE
MaTeMaTUYEeCKUMHM TIOHATHUSMU M HaBbIKAMHM OCYILECTBISUIOCH IIOCIENOBATENbHO U
MOCTYMaTeNbHO, C COOJIOZACHHEM TMPUHIMIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYQJIMCh B OOIIYI0O CHUCTEMY MAaT€MaTHYECKUX MPEACTaBICHUA OOydJarommxcs,
paciupsist 1 yriyosasis e€, o0pa3ysi IpOUHble MHOXKECTBEHHBIE CBSI3H.

B coorerctBun ¢ ®I'OC OOO marematuka sBIsIETCS 00sA3aTENbHBIM Y4€OHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO obOmiero oopasoBanusi. B 7-9 kmaccax maremaruka
TPaIUIIMOHHO W3y4aeTCs B paMKaxX CIEAYIIMUX Y4eOHBIX KypcoB: B 7—9 kiaccax —
KypcoB «Aunrebpay» (BKIOYas DJIEMEHTHl CTATUCTHKH W TEOPHUHM BEPOSTHOCTEH) W
«I'eometpus». [lporpammoii 1Mo MaTeMaTHKE BBOJUTCS CAMOCTOSATEIIbHBIN yUeOHBIH
Kypc «BeposTHOCTb U CTaTHUCTUKAY.

OOIee YUCIO YacoB, PEKOMEHIOBAaHHBIX I M3Yy4eHHsT MaTeMaThku (0a30BblIid
YPOBEHb) HA YPOBHE OCHOBHOro oOImiero ooOpa3oBanus, B 7 kiacce — 204 gaca (6
JacoB B Hezelmo), B 8 kiacce — 204 yaca (6 yacoB B Hemenmo), B 9 kimacce — 204 gaca (6
YacoB B HEJIEIIO).



IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

HSY‘IGHI/IC MATCMAaTUKH Ha YPOBHC OCHOBHOI'O 06IH€FO 06p&30B&HHH HAIIPaBJICHO
Ha AOCTHXKCHHUC 06y‘-IaIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IIPCAMCTHBIX
06pa30BaTCJII>HI>IX PE3YyJIbTAaTOB OCBOCHUA y‘l€6HOFO mpeamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJIbTATBI  OCBOCHHMSI  MpPOrpaMMbl IO  MaTeMaTHKe
XapaKTEePU3YIOTCSL:

1) maTpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpPECAa K MPOUUIOMY U HACTOSIIEMY POCCUHMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOILIICHUEM K JOCTHMKEHUSM POCCHMCKUX MAaTEMaTUKOB U POCCUUCKOMN
MAaTEMAaTHYECKOW IIKOJbI, K WCIOJb30BAHUIO ATUX JOCTHKCHUW B JPYIMX HAyKaxX W
NPUKJIAJAHBIX cepax;

2) rpaaaHcKoe W JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00sI3aHHOCTEN Ipa)KIaHUHA U peajnu3aluu ero mnpas,
OPEICTaBICHUEM O MaTEeMAaTHUYECKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IUYHbBIX
CTPYKTYD, SIBJICHUH, MPOLIEAYP IPaXKIAHCKOTo 00IIecTBa (Hampumep, BBIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO JTHUYECKHUX NpOO0JIeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKEHUI HayKH, OCO3HAHMEM BaXXHOCTU MOPAIbHO-3TUUYECKHUX
MNPUHIUIIOB B IESITEIbHOCTH YY4EHOTO;

3) Tpy10BO€E BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE Yy4yacTHUE€ B PEUICHUM NPAKTHYECKUX 3a/ad
MAaTEMAaTHYECKOW  HAMpPABJICHHOCTH, OCO3HAHMEM  BAXKHOCTA  MATEMATHYECKOTO
o0pa3oBaHUsI HAa MPOTSHKEHWW BCEM JKU3HU [JIs YCHEHTHOW MpodecCHoHaIbHOM
NEATEIbHOCTY M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHIAUBUIYATbHON TpPAGKTOPUM OOpa30BaHUSI U IKUBHEHHBIX IIJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K OMOIHMOHAIBLHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTreMaTH4ecKux OOBEKTOB, 3aaadv, pEIICHWH, pPacCyKICHHH, YMEHHIO BHJICTH
MaTreMaTHn4eCcKre 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' O TIO3HAHMS

OpHMEHTAIIMEN B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MTPEACTABICHHIMA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHs 4YEJIOBEKa, MPHPOJALI M  OOIIECTRA,
NOHUMaHHEM MaTeMaTHYECKOW HayKH Kak cepbl YeTOBEUSCKOM JeITeIbHOCTH, ITAIOB
eé pa3sBUTHUS H 3HAYMMOCTH JUIS Pa3BUTHS [UBUJIM3ALMH, OBJIAJACHUEM SI3BIKOM
MaTeMaTuKAd W MaTeMaTHYeCKOW KyJbTypol KakK CpEeICTBOM TIO3HAHUS MHUPA,
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OBJIaJCHUEM HpOCTCﬁH.IPIMI’I HaBbIKaMH HCCHe,ZIOBaTeJILCKOﬁ JCSATECIbHOCTH,

6) pusnueckoe BocnuTanue, (opMuUpPOBaHHE  KYJIbTYPbI  310pOBb W
IMOIMOHAJILHOI0 0JIArONOJIyqYHsi:

TOTOBHOCTBIO ITPUMEHSATh MaTEMAaTUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbS,
BEJICHUS 370pOBOr0 00pas3a JXKU3HU (3I0pOBOE MUTaHHE, COATAHCUPOBAHHBINA PEXKUM
3aHATHUI U OTJBIXA, pETryisipHas (pU3nUecKas akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA
pedraexkcur, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro e IpaBa JPyroro
YeJI0BEKa;

7) ’KOJIOrHYecKoe BOCIIUTAHUE!

OpUEHTAIIMENl Ha TMPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW MJId PEIICHHS 3aaad
B 00JIaCTH COXPAHHOCTU OKPYKAIOIICH Cpelibl, INIAHUPOBAHUS MOCTYIKOB U OLEHKU UX
BO3MOXHBIX TOCIEACTBUN JIi OKpYKAloleld cpeabl, OCO3HAHUEM TIJI00AJTBHOTO
XapakTepa HKOJIOTHYECKUX POOJIEM U IMyTel UX pelIeHuUs;

8) amanTanusi K M3MEHSIOLIIUMCSH YCJIOBHSIM COLMATBHOI M MPUPOIHOM CPeIbI:

TOTOBHOCTBIO K JIEUCTBUAM B YCIIOBUAX HEONPENEIEHHOCTH, ITOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YE€PE3 MNPAKTUYECKYIO NEATENbHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Yy APYTUX JIOAEH, MpUOOpEeTaTh B COBMECTHOM NIESITEIbHOCTH HOBBIE 3HAHMS,
HAaBBIKM M KOMIIETEHIIUH U3 ONBITA IPYTUX;

HEOO0XOAMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUHN, B TOM 4HCIE (HOPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 00BEKTaX U SIBICHUSAX, B TOM YHCJIE paHEE HE U3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIOD CHUTYAIMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYaLIUIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS
U AeicTBus, (OpMYIMPOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATDH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrate 0ocBOEHUS IPOrpaMMbI [0 MATEMATHKE HA YPOBHE OCHOBHOT'O OOLIETO
obpa3zoBaHust y oOyuaroierocss 0yayr copMUpOBAaHbI METAIlPEIMETHBIE PE3YJbTATHhI,
XapaKTEPU3YIOLIUECS OBJIAJACHUEM YHUBEPCAJIbHBIMHU I103HABATEIIbHBIMU JIEHCTBUSMU,
YHUBEPCAIbHBIMU  KOMMYHUKAaTUBHbIMM  JCHCTBUSMM U YHUBEPCAILHBIMU
PEryiIsITUBHBIMU JEHCTBUAMH.

I[To3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBIC 1eHCTBUS
ba3oBrblie 1oru4yeckue 1eMcTBUA:

BbIABIAITD MW XAPAKTCPHU30BATH CYHMICCTBCHHBLIC TIPU3HAKU MATCMATHYCCKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXIY MOHATUAMH, (POPMYIHPOBATH OMPEICICHUS
HOHSITHP'I, yCTaHaBJIMBAaTb CyH.ICCTBCHHBIﬁ IIPHU3HAK KJ'IaCCI/I(I)I/IKaLII/II/I, OCHOBAaHUA
JUTst 000OIIEHUS U CPAaBHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAJIN3a,

BOCIIPUHUMATh, (OPMYIIMPOBATH U MPEOOPA30BBIBATH CY)KJICHUS: YTBEPAUTEIbHbBIE



U OTpULIATEIIbHBIE, €IMHUYHBIC, YACTHBIE U OOIIME, YCIOBHBIE,

BBISBJIATE MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3W U IPOTHBOPEYUS
B (QaxrtaxX, [JaHHBIX, HAOJNIOJEHUSAX M YTBEPXKICHUAX, NpeiaraTb KpUTEPUU
JUISL BBISIBIICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

JIENaTh BBIBOJIBI C HCIIOIb30BAHNEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKJIIOUEHNN 110 aHAJIOTHH;

pa3Ouparh JIOKa3aTejIbCTBA MAaTEMAaTHYCCKUX  yTBEpXKIEHWH  (psMble |
OT TPOTUBHOTO), TPOBOJUTH  CaMOCTOSITEIIFHO  HECIIOXKHBIC  JIOKa3aTeJbCTBa
MaTeMaTH4eCKUX (paKkTOB, BBICTPAWBATh APryMEHTALIMIO, MPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH croco0 perreHus ydeOHoW 3ama4yn (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus1, BbIOMpaTh HanboJee MOAXOMAIUN ¢ YYETOM CAMOCTOSATEIBHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBarebcKue 1eiCTBHS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCJENOBATEIbCKUM HMHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTH BOMPOCHI, (PUKCHUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHLHO
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
TIO3UITNI0, MHCHHUE,

IPOBOJUTH [0 CAMOCTOSITEIbHO COCTABIICHHOMY IUJIAHY HECJIOKHBINA IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMaTUYECKOT0 00hEKTA,
3aBUCHUMOCTEH 00BEKTOB MEXIY COOOMH;

CaMOCTOSITENTLHO  (OPMYJIMPOBATh OOOOIIEHUSI W BBIBOABI 10 pPe3yJibTaTaM
MIPOBEIEHHOTO HAOJIOCHNS, WCCICAOBAHMS, OICHUBATH JIOCTOBEPHOCTH TOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 00OOIIECHHI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKKe BBIIBUTATh
MIPETIOI0XKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmei:

BBISIBJISITh ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOpMAIMHM,  JaHHBIX,
HEOOXOIUMBIX JIJISl pEIIeHUS 3a/1a4H,;

BEIOMpATh,  aHAJIM3UPOBATh, CHCTEMATH3UPOBAaTh M  HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3IMYHBIX BUAOB B (POPM IIPEICTABIICHNUS,

BbIOMpaTh (HOpMY TpeACTaBlICHUS MHPOPMAIUA W WIUTIOCTPUPOBATH pEIIacMbIe
3aJla4M CXeMaMH, TuarpaMMaMu, HHOU rpauKoi 1 MX KOMOWHAITUSIMH;

OIICHMBATh HAJEKHOCTh MH(MOPMAIIUU 110 KPUTEPUSIM, TIPESIJIOKCHHBIM YIUTEIEM
Wi COPMYITHUPOBAHHBIM CaMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHBbIC YYeOHbIE 1eHCTBUS:

BOCIIpMHUMATL H (bOpMy.TII/IpOBaTB CYyXKICHUSA B COOTBCTCTBHM C YCIOBUSAMH U
OeIaMu 06HI€HI/I$I, sSICHO, TOYHO, I'paMOTHO BBIPpAXaTb CBOIO TOYKY 3PCHHA B YCTHBIX
N IIMCBbMCHHBIX TCKCTAX, AaBATh IIOACHCHHUA 110 XOAY PCIICHUA 3aJa4, KOMMCHTHUPOBATh



HOJTY4YEHHBIN pe3ysbTar;

B XoJe OOCYXIeHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBbl,
npoOJeMbl, pemaeMoil 3a1a4yy, BbICKa3blBaTh HJICH, HAllCJIEHHBbIC HA MOMCK pelIeHHS,
COIMOCTABIISITh CBOM CYXKICHUS C CYXKICHHSIMH JIpYyTUX YYaCTHUKOB JIMAJora,
OOHApYKMUBATh Pa3NIU4ME U CXOACTBO MO3MUIIMI, B KOPPEKTHOH dopme GopMyIupoBaTh
pa3HoOrjacusi, CBOU BO3PAKEHMUS;

NpPEACTaBISTh PE3yAbTAaThl PEIICHUs 3aJaud, SKCIEPHUMEHTa, HCCIeI0BaHus,
IPOEKTa, CaMOCTOSITENbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
Npe3eHTAlUU U OCOOCHHOCTEH ayTUTOpUH,;

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIIECTBa KOMAHIHON U MHAMBHyaJIbHOU pabOThHI
IIPU pPelICHUHU Y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

OPUHUMATh 1€ COBMECTHOH JESITENbHOCTH, IUJIAHHUPOBATh OPTaHU3AIIMIO
COBMECTHOM paboThl, pacipeaessiTh BUbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ynbTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paborbl (0OCykaeHus, OOMEH MHEHHSMH,
MO3TOBBIE IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PabOThI U KOOPIUHUPOBATH CBOU
JEHCTBHS C APYTMMU YJI€eHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIa/Aa B OOIIHIA
MPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUYeOHbIE 1eHCTBHA
Camoopranuzanmusi:

CaMOCTOSITENIFHO COCTaBJIATH IIJIaH, allOPUTM PEIIeHUs 3a1adu (WM ero 4acTh),
BBIOMpATh CHOCOO PEIICHUs € YYETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXKHOCTEH, apryMEeHTHPOBaTh U KOPPEKTHPOBATh BApUAHTHI PELICHUH C y4ETOM
HOBOU HH(OpMAITUH.

CaMOKOHTPOJIb:

BJIaJIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS IIpollecca W pe3ysbrara
pELICHNs] MaTEMAaTUYECKOH 3a]1auH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHKHYTH IIpM PELICHUU 337adH,
BHOCUTH KOPPEKTHBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJI€HHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH IIOCTAaBICHHOW LIEIH MU
YCIOBUSIM, OOBSICHSATH MPUYMHBI JOCTHKEHHS WM HEIOCTHKCHHS LN, HaXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yibTaThl OCBOSHUS MPOTPAMMBI MO MATEMATHUKE MPECTABICHBI
0 Toj1aM 00yYeHHMsI B CIICIYIOIINUX pa3iesiaX MporpaMMbl B paMKaX OTJCIbHBIX YICOHBIX
KypcoB: B 7/—9 kiaccax — KypcoB «Aunredpay, «I'eomeTpusi», «BeposaTHOCTb U
CTaTUCTHKAY.



PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIIACCAX

MNOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBASETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETo 0Opa3oBaHMS:
OHa o0OecreunBaeT M3Y4YCHHE JPYTUX NHUCIHIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTApHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO /ISl MPOJIOJKEHUsT 00pa30BaHUs U
B TIOBCEHEBHOW >KM3HU. Pa3BuTHe y 0O0y4alolmMxcsi HAay4YHBIX Ipe/ICTaBICHUMN
O TPOWCXOXKIACHUH M CYITHOCTH aIreOpandecKkux a0CTpakiuid, CIoco0e OTpakKeHUS
MaTeMaTUYECKOW HAayKOW SBJICHMM M TPOLIECCOB B MpUpoAE U OOIECTBE, pPOJHU
MaTEeMaTU4YeCKOr0 MOJICIIUPOBAHUS B HAYYHOM IMO3HAHUMU M B MPAKTUKE CIIOCOOCTBYET
GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS M KA4eCTB MBINIICHUS, HEOOXOIUMBIX
JUJIS aJlafTalliy B COBpEMEHHOM 1M (ppoBoM ob1iectBe. M3yuenue anreOpsl o0ecreynBaet
pa3BUTHE yMEHHUsS HAOII0JaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOU
JNEHUCTBUS W BBIBOABI, (OpMyIHpoBaTh yTBepxkAcHUSA. OCBOCHHE Kypca aireOpsl
o0ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIIMXCS: OHU HMCHOIB3YIOT
NEAYKTUBHbIE ¥ WHAYKTUBHBIE PACCYXKJEHHUS, O0O0O0OIIEHME U KOHKPETU3AIHIO,
abcTparupoBanue u aHanoruto. O0ydeHue aaredpe npearnoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATEIFHON NEATEIHHOCTH OOYYaromMHUXCsl, TO3TOMY CaMOCTOSTEIbHOE pEIICHHE
3a71a4 SBJISIETCS peasin3alieil NesITeIbHOCTHOTO MPUHIIUIA 00 y4eHHUS.

B crpykType mporpamMmbl yueOHOTO Kypca «Auredpa» ajisi OCHOBHOT'O OOIIEro
0o0pa3oBaHHs OCHOBHOE€ MECTO 3aHUMAIOT COJEP)KATEIbHO-METOANYECKUE JUHUH:
«Ywucna u BBIYUCICHUS Y, «ANredpandecKue BIpaKeHUs», «Y paBHEHUS U HEPABEHCTBAY,
«OyHknum». Kaxmas W3 3THX COIEpPKATEITbHO-METOAUYECKUX JIMHUM Pa3BHUBACTCS
Ha TPOTSHKEHUN TPEX JIET U3yUCHUs Kypca, B3aUMOJCUCTBYSI C IPYTUMHU €r0 JTMHUSMHU.
B xone uzydeHus: yueOHOro Kypca 00ydaronmMes IPUXOUTCS JJOTUUECKU PacCyKaaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBSi3u ¢ 3TUM B mOporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3elax MaTeMaTHuecKoro oOpa3oBaHHsS W CIOCOOCTBYIOIIHE
OBIIQJICHUIO OOYYAIOMIMMHUCS OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHUYECKOTO  SI3bIKA.
ConepxaTeabHOM M CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve TuHUN «UuCIa U BEIYUCICHUS CITY)KHUT OCHOBOH IS TadbHEHIIIETO
U3YUYCHUS MaTEMaTUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIMXCS JIOTHYECKOTO
MBINICHUS, (OPMHUPOBAHUIO YMEHHS IIOJB30BAaThCA QITOPHTMAMH, a TaKke
NPUOOPETCHHUIO TMPAKTHUYCCKUX HABBIKOB, HEOOXOJIWMBIX IS TOBCETHCBHOW >KH3HHU.
Pa3BuTue MOHATHS O 4YMCIIE HAa YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs CBSI3aHO
C palMOHAILHBIMU M WPPAlMOHATBHBIMA YHUCIaMH, (GOPMHUPOBAHUEM TIPEICTABICHHMA
O JCHUCTBUTEIHLHOM 4YHCJE. 3aBEpIICHHE OCBOSHUS YHUCJIOBOW JIMHUM OTHECEHO
K CpelHeMY 00I1IeMy 00pa30BaHUIO.
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Copnepxanue JByX aireOpanueckux JIMHUNA — «AnreOpanyecKkue BBIPAKEHUS» U
«YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYJAIOMIUXCS
MaTEeMaTUYECKOT0 anmapara, HeOOXO0MMOTO JJIsl PEelIeHHs 33/1a4 MAaTEMaTUKH, CMEKHBIX
NpPEeIMETOB M MPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHEe OCHOBHOro oOIIero
oOpa3oBaHUsl y4eOHBIH MaTepuall TPYMIHUPYETCS BOKPYT PAIlMOHATIBHBIX BBIPAXKCHHIA.
AnreOpa JEMOHCTpUpPYET 3HAUYE€HHWE MAaTEMaTHKU KakK s3blKka JJIi TMOCTPOCHHUS
MAaTEMaTHYECKUX MOJICIIEH, OMMCAHUS MPOLECCOB U SIBIICHUM pealbHOrO Mupa. B 3amaun
o0y4eHus anreOpe BXOAAT TaKKe AalbHEHIIee Pa3BUTHE aITOPUTMUIECKOTO MBIIIIJICHNS,
HE00XO0JIUMOTO, B YaCTHOCTH, /I OCBOCHUS Kypca HH(GOPMATUKHU, U OBJIaICHUE HABBIKAMU
JEAYKTUBHBIX paccyxnaenuil. [IpeoOpazoBaHne CHMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSsI, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIIMOHAIBHO-TpapUuecKo JIMHUM HaIEeJeHO Ha TMOJIyYCHHE
OOy4YarOMIMMUCS 3HAHUM O (QYHKIMSAX Kak BaKHEMIIEW MaTeMaTH4YeCKOW MOJIEnH
JUIA ONHCAHMSI M HMCCIEIOBAaHUS Pa3HOOOPAa3HBIX MPOIIECCOB W SBICHUN B MPUPOJIE H
obuiecTBe. M3ydeHne Marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHS
UCIIONIb30BaTh Pa3IMYHbIC BHIPA3UTEIHHBIC CPECTBA SI3bIKa MATEMATHUKU — CJIIOBECHBIE,
CUMBOJINYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (hOPMHUPOBAHUE MPEJCTABICHUN O POJIH
MaTEeMaTHUKHU B Pa3BUTUU ITUBUIIU3AIMH U KYJIbTYPHI.

CornacHo yuyeOHOMY TIaHy B 7/—9 Kiaccax m3ydaercsl yuyeOHbI Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl coiepxkaHus: «UYucna wu
BBIUHCIICHUS», «AJredpandeckue BbIpaKEeHUs», «YPaBHEHUSI U HEPaBEHCTBAY,
«DYHKIIHW.

OOmiee d4YHMCIO dYacoB, PEKOMEHJOBAHHBIX I HW3Y4YeHHS Y4eOHOTO Kypca
«Anredpa», — 306 yacoB: B 7 kimacce — 102 gaca (3 vaca B Hememo), B 8 kiacce —
102 gaca (3 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

COAEPXAHUE OBYUYEHUA

7 KIIACC
Yuciaa v BIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U ICCATUYHBIC, TIEPEXO]T OT OJHOM POpPMBI 3anucu Apodeit K
apyroil. [loHsATHE panMOHATBHOIO 4YHWCIA, 3allCh, CPAaBHEHUE, YIIOPSIOYMBAHUE
palMoOHANIbHBIX 4YHCell. ApudmeTnueckue IeHUCTBHUS C PalUOHAIbHBIMU YHCIIAMHU.
Pemenue 3a1a4 u3 peaqbHON NPAKTUKKA HA YaCTH, Ha APOOU.

Crenenb ¢ HaTypalbHBIM  [IOKa3aTelieM: OINpeAesieHre, Mpeodpa3oBaHue
BBIPOKEHUN Ha OCHOBE OMPEEICHHS, 3aMuCh OONBIINX Yucel. [IpoleHThl, 3amuch
MPOLIEHTOB B BHJIE ApOOM W ApoOM B BUJE NPOLUEHTOB. TpuW OCHOBHBIE 33Jaud Ha
MIPOLICHTBI, PEHIEHUE 3a/1a4 U3 PEATbHON IPAKTHUKHU.

[IpuMeHeHrEe MPU3HAKOB JETUMOCTH, PA3IOKEHUE HA MHOXKUTEIM HATYpPaJbHbIX
YHUCEJL.

PeanbHbie 3aBUCMMOCTH, B TOM YHUCIIE MpAMasi U1 oOpaTHasi MPpONOPLUHUOHATBHOCTH.

11



AJiredpanveckue BbIPa:KeHUS

IlepeMenHble, YKCIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOM. JlomycThMmble
3HaYeHUs NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B BHUJE
dopmynel. Beruucnenuns mo ¢opmynam. IlpeoOpa3zoBanue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHBIE BBIPAXKEHUS, MTpaBUiIa MPeoOpa3oBaHUs CyMM M MPOU3BENCHUI,
IIpaBUJIa PACKPBITHS CKOOOK M MPUBEIEHUS MOJOOHBIX CIaraeMbiXx.

CBoliCTBa CTENEHH C HATYPAIbHBIM MTOKA3aTEIIEM.

OpHounensl W MHoOrowieHbl. CreneHb MHorowieHa. ClOXeHue, BbBIYUTAHUE,
YMHOKEHHUE MHOTOWICHOB. DOpMYyJbl COKPAIEHHOIO YMHOKEHMS: KBaJpaT CyMMbI U
KBagpar paszHocTH. PopMyna pa3HOCTH KBajpaTroB. PasnokeHue MHOIOUYICHOB
Ha MHOXXUTEIIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb ypaBHEHUWs, MpaBWia NOpeoOpa3oBaHUS  ypaBHEHHS,
PaBHOCWIBHOCTh YPaBHEHUM.

JInnelHOEe ypaBHEHNE C OTHOW ITIEPEMEHHON, YMCIIO KOPHEW JIMHEWHOTO YPABHEHMS,
penieHue JIMHEWHBIX ypaBHeHWH. (COCTaBICHHME YpaBHEHHU II0 YCJIOBHIO 33J1ayu.
Pemienne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMs NEpeMeHHbIMU M ero rpapuk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU. Pelienne cucteM ypaBHEHH ClTOCOOOM
ITOACTAaHOBKH. [Iprmepsl pemeHnst TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUN.

DOyHKIMHA

Koopaunara Touku Ha npsiMmon. HHUCIIOBBIE TPOMEKYTKU. PaccTosiHre MEXAY IBYMs
TOYKaMH KOOPIUHATHOU MPSIMOM.

[IpsimoyrosbHas cucrema KoopauHat, ocu OX u Oy. AGciucca u opuHaTa TOYKU
Ha KOOPAMHATHOW TuiocKocTu. [Ipumepnl rpadukoB, 3amanubix (Gopmynamu. YreHue
rpadukoB peasibHbIX 3aBUucuMocTel. [lonarue @ynkuu. I'paduk ¢pynknuu. ColicTBa
bynkmii. Jluneiinas ¢ynkuus, e€ rpaduk. I'papux ynkumm y = |x|. ['paduueckoe
pELIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KVIACC
Yucsia ¥ BBIYUCTICHUA

KBaapatHslil kopens u3 yucnia. [lonstue 00 uppannoHanbHOM yucie. [lecarnunbie
OpUOIMKEHUsT MpPpallMOHAIBHBIX uuced. CBOHCTBAa apU(pMETHUYECKUX KBaJIPATHBIX
KOpHE! M X MPUMEHEHHE K MpeoOpa30BaHUI0 YMCIIOBBIX BBIPAKEHUN U BHIYMCIICHUSM.
JIeMCTBUTENIBHBIE YHUCIIA.

Crenensb ¢ HenpIM Ioka3aTeneM u e€ ceorictBa. CTaHIapTHAsS 3alUCh YHCIIA.

Adaredpanyeckue BbIpaKeHHUsA
KBanpatHblil TpEXusieH, pa3ioKeHne KBaIpaTHOro TpEXUWIEHA HA MHOXKHUTEIH.
AnreOpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpanyeckoit 1podu. CroxeHue,
BbIUMTAHUE, YMHOKEHHE, JeNIeHHEe anredpandeckux apodeit. PanmonanbHbie BIpakeHUs
U UX IpeoOpa3zoBaHue.
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YpaBHeHUs M HEPABEHCTBA

KBanmpatnoe ypaBHeHue, (opmyia KopHEH KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHEHH, CBOIAIIMXCSA K JIMHEMHBIM M KBaapaTtHbeIM. IIpocreimme
TPOOHO-paITMOHAIBHBIC YPABHECHHSI.

['padmyeckass uHTEpmpeTanusi ypaBHEHHUH C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUH C IBYMs IIEpEMEHHBIMU. [IpruMepsI pelieHus: CucTeM HEJTMHEUHBIX
YPaBHEHUM C ABYMs IIEPEMEHHBIMHU.

Periennie TeKCTOBBIX 33/1a4 aNreOpanvdeckiuM CrocoOoM.

HUucnoBble HEPABEHCTBA M MX CBOMCTBA. HeEpaBEHCTBO ¢ OAHOW IMEPEMEHHOM.
PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEITHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CUucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

DOyHKUNHA

[lonsitue ¢dynkuuu. OONacTh ONpPEAENEHHUs U MHOXKECTBO 3HAUEHUN (DYHKLIHU.
CrniocoObI 3a1aHust QyHKIIHM.

I'padux Gynkuuu. Urenue cBoiicTB hyHkuuu no e€ rpaduxy. [Ipumepst rpadukos
(GYHKIMM, OTpaXkarollUX peaibHbIE MPOLECCHI.

OyHKIIMHN, OMUCHIBAIOIIUE MTPSIMYIO M 00PaTHYIO MPOMOPIIHOHATIHHBIE 3aBHCUMOCTH,
nx rpaduku. Oyaxmun Y = X2, y = X%, ¥ =Vx, y=|X|. ['paduueckoe pemenne ypapHeHuit
Y CHCTEM YpPaBHECHUM.

9 KVIACC
Yuciia v BBIYMCICHUSA

PaunoHanbHble 4uCla, HppalMOHAJIbHBIE 4YHUCIA, KOHEYHble M OECKOHEUYHbIE
JecATUYHbIE ApoOU. MHOXKECTBO NEUCTBUTEIBHBIX YHUCEN, ACHUCTBUTEIbHBIC YHCTA KaK
OeCKOHEYHbIE JAECSITUYHBIE JpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IIPSMOU.

CpaBHenue JEHCTBUTEIBHBIX qucel, apumeTuyeckue NEUCTBUS
C JEWCTBUTEIIbHBIMU YHUCIIAMMU.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOIIET0  MHpA,  JUIMTEIBHOCTH  MPOIIECCOB
B OKpY’KarolleM MUpe.

[TpubOmmxEHHOEe 3HAUYE€HHE BEJIUYMHBI, TOYHOCTb MNpUOIMKeHUs. OKpyriieHue
yucen. [Ipuknaka u olieHka pe3yjabTaTOB BHIYUCICHUMN.

YpaBHeHUS ¥ HEPABEHCTBA

JIunenHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHHI, CBOIAIIMXCA K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U UYETBEPTOU
CTEIIEHEH Pa3JIOKEHNEM Ha MHOXKHUTEIIH.

Pemienne npoOHO-palMoHANbHBIX — ypaBHEHHMM. PemieHue TEKCTOBBIX —3ajay
areObpanyeckuM METOJIOM.

VYpaBHeHue c JByMsi mepeMeHHbIMM U ero rpaduk. Pemenuwe cucreM AByx
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. Pelienne cucrteM AByX ypaBHEHUN, OHO
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13 KOTOPBIX JMHEHHOE, a JApyroe — BTOpoW crerneHu. ['paduyeckas wHTEpHpeTarus
CHUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKiuM CriocoOoM.

YucnoBble HEPABEHCTBA M UX CBOMCTBA.

Peumienne JnWMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PelieHue cucrem
JUHEWHBIX HEPABEHCTB ¢ OJIHOU NepeMeHHoM. KBanpaTHbeie HepaBeHCTBA. | paduueckas
MHTEPHpPETAIUS] HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMH.

DOyHKUNHA
KBagpartnunas dhynakius, e€ rpadguk u cBoricTsa. [lapabona, KoOpAuHATHI BEPITHHBI
napaboJbl, 0Ch CAMMETPHH TTapa0oIkI.

I'paduxu yaxumit: y = £x, y= £x+b, y = %, y=xy=+Vx y=|x|
1 UX CBOMCTBA.

YucsioBbIe 0CI€10BATEIbHOCTH U IIPOrPecCcUm

[loHATHE YHCIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE  IOCIEAOBATEIbHOCTH
peKyppeHTHOI dopmynoii u popmymoit N-ro uieHa.

Apudmernueckas U reoMmeTrpuueckas mnporpeccur. Popmyisl N-To  WieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOTrPECCHUil, CYMMBI ITEPBBIX N YJIEHOB.

N300pakeHre 4iIeHOB apu(pMETUYECKONM U F€OMETPUUECKON MPOrpecCcuii TOUKaMu
Ha KOOPAWHATHOM TIJIOCKOCTH. JIMHEHWHBIM M SKCHOHEHUUAIBHBIN pocT. CI0XKHBIE
IIPOLICHTHI.

HPEAMETHBIE PE3YJIbTATDI

[IpenmeTHble  pe3yibTaTbl  OCBOGHHUA  HpOrpaMMbl  ydyeOHOro  Kypca
K KOHILy OOy4eHHUsl B / KJjacce:

Yucsia v BBIYMCICHUSA

BbInonHATh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apuPMETHUECKUE JEHCTBUS
C palMOHAJIbHBIMU YHCIIaAMU.

HaxoauTh 3HaueHus: YUCIOBBIX BBIPAXKEHUH, TPUMEHATh Pa3HOOOpa3HbIE CIIOCOObI
U NIPUEMBI BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAXKEHUM, COAEpKAIINX OOBIKHOBEHHBIE
U JIeCATUYHBIC IPOOH.

[Tepexoauth OT OAHON (OPMBI 3amucu Yucesl K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEYHYIO JICCATUUHYIO IPOOD).

CpaBHUBATh U YIOPAIOYHMBATH PALIMOHAJIBHBIE YHCTIA.

OKpyIJATh YKCIIa.

BBINONHATE NPUKUAKY M OLIEHKY pe3ysbTaTa BBIYMCICHUN, OLICHKY 3HAYCHUHN
YUCJIOBBIX BBIP@KEHUN. BBIMONHATH NEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3lOkKEHUE HAa MHOXHUTEIU HaTypalbHBIX
YHUCEIL.
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PemaTtes mpakTHKO-OpUEHTUPOBAHHBIC 3a7a9H, CBSI3aHHBIC C OTHOIIEHUEM BEIIMYHH,
MPOMOPIIMOHATIBHOCTRIO ~ BEJIMYMH, MPOIECHTAMH, WHTEPHPETHPOBATh PE3yJIbTAThI
pelIeHus 3a/1a9 C YI€TOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH paccMaTPHUBAEMBIX
00BEKTOB.

AJiredpanveckue BbIPa:KeHUS

Hcnonp3oBaTh anreOpanueckyl0 TEPMUHOJOTHUIO U CHMBOJHKY, MPUMEHATH €&
B IIPOLIECCE OCBOCHHUS Y4eOHOr0 MaTepuala.

Haxoauth 3HaueHuss OyKBEHHBIX BBIPAKEHUN TMpPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoeinonHaTe npeoOpa3oBaHMs LIEJIOTO BBIPAKEHUS B MHOTOUYIEH IPUBEACHHEM
10JIOOHBIX CJIara€éMbIX, PaCKpPbITUEM CKOOOK.

BpInonmHATE YMHOXKEHHE OHOYIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIEecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOKHUTEIH € IIOMOILBIO BEIHECEHUS
3a CKOOKHM OOILEro MHOXHUTENs, TPYNIHUPOBKU ClaraéMbIX, MPUMEHEHHs (QOopMy
COKpPAILEHHOI'O YMHOKECHUS.

[IpumeHaATh npeoOpa3oBaHUs MHOTOWIEHOB Ui PELIEHUs pa3IMYHBbIX 3a]ad
13 MAaTEMAaTHKU, CMEXHBIX IIPEAMETOB, U3 PEeaIbHON IPAKTHKHU.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW C  HATypaJlbHBIMH  IOKa3aTEISIMU
JUIS Ipe0Opa30BaHUs BbIPAKECHUI.

YpaBHeHUA U HEPABEHCTBA

PemaTe nuHeliHbIe ypaBHEHUS ¢ OAHOM IEPEMEHHOM, TPUMEHSS IIPaBUJIa IIEPEX0/a
OT MCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCS JIU YHUCIO
KOPHEM YpaBHEHUS.

[Ipumenary rpaduyueckrie METOAbl NMPU PEHICHUH JTUHEHWHBIX YpaBHEHUN M UX
CUCTEM.

[ToxOupaTs pUMeEpHI Map YKCE, SBISIONIUXCS PEIICHUEM JTMHEHHOTO0 ypaBHEHUS
C ABYMsI IEPEMEHHBIMM.

Ctpouth B KOOPJAUHATHOM TJIOCKOCTU TpapuK JTUHEHHOTO ypPaBHEHHS C JBYMS
NePEMEHHBIMH, TOJIB3YSICh TPa(QUKOM, MPUBOIUTEH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cucteMbl ABYX JIMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU, B TOM YHCJIE
rpaduyueck.

CocTaBysiTh U peuiaTh JUHEMHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUU
[0 YCJOBUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d
IIOJIy4YECHHBIN pe3yJIbTart.

DyHKUNHA

N300pakaTh HAa KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJWHATAM, JIy4d, OTPE3KH, WHTEPBAIbl, 3aMUCHIBATh YHUCJIOBBIE MPOMEKYTKH
Ha AIreOpandecKoM SI3bIKE.

OTMeuaTh B KOOPJIMHATHOM IMIOCKOCTH TOYKH TI0 33JJaHHBIM KOOPIMHATAM, CTPOUTH
rpaduku nuHeHbIX QyHkunii. Ctpouts rpaduk QyHKIUU Y = |x|.
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OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUMHAMHU:
CKOpPOCTb, BpEMS, PACCTOSHHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM padOTHI.

Haxonuth 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumarps rpaduyeckuil crmocod TMpencTaBiIeHUs U aHaiuu3a UHGOpMAaIUH,
U3BJIEKaTh U MHTEPIPETHPOBATh WHGOPMAIMIO U3 TPAPHUKOB pPEAbHBIX MPOLECCOB U
3aBUCHUMOCTEH.

[IpenMeTHBIC peE3yabTaTBl OCBOCHHS NPOTPaAaMMBbI y4eOHOro Kypca K KOHILY
oOyueHus B 8 Kjacce:

Yucia 1 BBIYUCIEHUS

Hcnonb3oBaTh HaYadbHBIE MPEICTABICHUS O MHOYKECTBE JCUCTBUTEIBHBIX YHCEIN
JUIS CPaBHEHMS, OKPYIJICHHS W BBIYMCICHHM, H300pakaTh JACHCTBUTEIIBHBIC YHCIIA
TOYKaMU Ha KOOPJIMHATHOM MPSIMOM.

[IpumensaTe TOHSATHE apU(PMETHYECKOrO0 KBAAPATHOTO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHHM, MCIIOJNB3YysSd IIPH HEOOXOJAMMOCTH KaJIbKYJIATOP, BBIMOIHATH
npeoOpa3oBaHus BBIPAXKEHUM, COACP)KAIMX KBaJlpaTHbIe KOPHHU, HCIIOJB3Yys CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3amycy OOJIBIIMX U MAJIBIX YHCEN C TTOMOIIBIO ASCATHYHBIX JIPoOei
u creneHer yucnia 10.

AJsiredOpanvecKkue BbIPaKeHUA

[IpyMeHSTh MOHATUE CTENIEHU C IIeJIBIM IT0Ka3aTesIeM, BBIOIHATh PeoOpa3oBaHus
BBIPAKEHUM, COZIEP KAILMX CTENEHU C 1EJIbIM MTOKa3aTeleM.

BBINONMHATE  TOXKAECTBEHHbIE MpeoOpa3oBaHUsl pPalMOHAIbHBIX  BBIPAXKEHUMN
Ha OCHOBE IPaBUJI ICUCTBUI HaJl MHOTOYJIEHAMU U alre0panyecKuMu Jpo0siMu.

PackiiagpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumeHATh TpeoOpa3oBaHUsl BBIPAKEHUW JJIA PEIICHUS pPa3iIM4YHbIX 33734
U3 MAaTEMAaTHKHU, CMEXHBIX ITPEIMETOB, U3 PEANbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate snuHeElHbIE, KBaJpaTHbIE YpaBHEHUS U pPaAlMOHAIbHBIE YpaBHEHMS,
CBOJSAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBoauThs mpocTerIve UCCIENOBAaHUS YPAaBHEHUN U CUCTEM YPaBHEHUU, B TOM
YUCle C MNPUMEHEHHEM TrpadudecKuX TMpeAcTaBieHuil (ycTaHaBIMBaTh, HWMECT JIH
ypaBHEHHE WA CUCTEMa YPaBHCHHI PEIICHHUs, €CIIM UMEET, TO CKOJILKO, H Mpoyee).

[lepexoauTh OT croBecHOW (POPMYIHUPOBKH 3a7aud K €€ aireOpanyeckord MOen
C NOMOIIBID COCTABJICHUSI YPABHEHUS WIIM CUCTEMbl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MOJYYEHHBIN pe3yibTaT.

[IpumeHITh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOW M WX CHCTEMBI, J1aBaTh TpaduuecKyro
WJUTIOCTPALMIO0 MHOKECTBA PEILICHUH HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKIMHA

[lonumMath W HCMONB30BaTh (PYHKIMOHANBHBIE TMOHSATHS M S3bIK (TEPMHUHBI,
CHUMBOJIMYECKHE O0O3HAYCHUS), ONpENeNsaTh 3HaYeHHe QYHKIUM [0 3HAYCHUIO
apryMeHTa, ONpeaessiTh CBOMCTBA QYHKINH MO €€ rpaduKy.

Ctpoutb rpapuku dIeMeHTapHBIX GYHKIUN BUJA!

£ o o
=, y= x%, y = x3,y = \J/x, y = |x|, onnceIBaTh CBOICTBA YNCIOBOH DYHKIUH

o e€ rpaduky.

[IpenmeTHBIE peE3yJIbTaTHl OCBOCHHUS TMPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOydenus B 9 kJacce:

Yuca 1 BLIYUCIEHUS

CpaBHUBATh U yNOPAIOYHUBATH PAIMOHATIbHBIE U HPPAllMOHAIBHBIC YHCIIA.

Breinmonusate apudmernueckue ACHUCTBUS C pallMOHAIBHBIMU YHCIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE IIPUEMBI, BBINOJHATH BBIYUCICHUS C HUPpAlMOHAIbHBIMU
YHCJIaMH.

Haxonuths 3HaueHUs CTENEHEW C LEJIBIMHM TMOKA3aTesIMA U KOPHEU, BBIYMCISATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTb ~ JEUCTBUTEJIBHBIC YKCJA, BBINOJHATH MNPUKUIKY  pe3yJibTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUA U HEPABEHCTBA

Pemars nuHeliHble W KBaJpaTHBIE YPaBHEHHS, YPAaBHEHUs, CBOASLIMECS K HHM,
npocrerme ApoOHO-pallMOHANIbHBIE YPABHEHHS.

Pemats cucteMbl ABYX JIMHEHHBIX YPaBHEHUI C IByMsI IEPEMEHHBIMU U CHUCTEMBI
JIByX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISACTCS JIMHEUHBIM.

Pemarb TekcTOBbIE 3a/1auu anreOpanvyeckuM CIOCOOOM C MOMOILBIO COCTaBJICHHUS
YPaBHEHUSI UM CUCTEMBI JIBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoauTh mpoOCTENIINE MCCIIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUW, B TOM
qyuciae C NMPUMEHEHHWEM rpaduueckux MpeacTaBicHuil (ycTaHaBIUBaTh, HUMEET JIK
ypaBHEHHE WM CUCTEMa YPaBHEHUH PEIICHUS, €CJIM UMEET, TO CKOJILKO, U TIpoUee).

Pemates nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paXkaTh pelieHUe
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alMChIBaTh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Pemare cuctembl JTMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOIIUE
KBa/IpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMbl HEPABEHCTB HA UYMCIOBOU
MPSIMOM, 3aMUCHIBATh PEMIEHHUE C TIOMOIIBI) CHUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MIPU PEIICHUU PA3IUYHBIX 3a7a4.

DyHKIMHA
Pacno3naBarh (yHKIIMM UM3y4eHHBIX BHUIOB. [loka3piBaTh CXEMAaTHYECKU
pacmoiOKeHHEe Ha KOOPAWHATHOM IUTIOCKOCTH TpadukoB (PYHKIMNA BUAA. Y = RX,

y= fkx+b, y= f, y=ax?+bx+c, y= x3, y=+/x, y=|x| B 3aBucumoctu

OT 3Ha4eHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.
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Crpoutrb u u300paxarb CXemMaTH4YeCKd TrpaduKu KBAJAPATUUHBIX (YHKIUH,
OIMCHIBATh CBOMCTBA KBAJAPATHUUHBIX (PYHKIMH 1O UX TpaduKam.

Pacno3naBath KBagpatuuHyio GYHKIUIO 1O ¢GopMyle, TPUBOJUTH MHPUMEPHI
KBaJIPAaTUYHBIX (PYHKIIMHA U3 pealbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucsioBble MOCAEA0BATETHLHOCTH U MPOrPeCcCHu

Pacrio3HaBath apu(METHUECKYI0 W T€OMETPHYCCKYIO IMPOTPECCHU TPH Pa3HBIX
cnoco0ax 3agaHusl.

BEITTOTHATE BBIYUCIICHHS C UCITOJIB30BaHUEeM (DOpMYJT N-To YieHa apu(MEeTHICCKOU
¥ TCOMETPUYCCKOM MPOTPECCHii, CyMMBI ITEPBLIX N YJICHOB.

N300pakaTh YICHBI OCICI0BATEIBHOCTH TOYKaMH Ha KOOPJIUHATHOM TIOCKOCTH.

Pemare 3amauu, cBsi3aHHBIE C YMCJIOBBIMHU ITOCJIENOBATEILHOCTIMU, B TOM YHCIIE
3341 U3 PeaibHOM KM3HH (C UCIIOIb30BAHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HammenoBanue paznena [KonndecTBo OcHoOBHOE OcHOBHBIE BUJIbI ACSTEIBHOCTH 00 y4aIOUTUXCSI
(TeMbI) Kypca 4acoB COJIepXKaHKe
Uucna v BIYUCIICHUS. 25 [TonsiTue CucreMaTu3upoBaTh U 000ramiaTh 3HAHUS
ParmonanbHbie ynciia PaIMOHAILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckue CpaBHUBATH U YIOPAA0YHUBATH JAP0O0H, TPeoOpa30BhIBAS
JEUCTBUS pU HEOOXOIUMOCTH JIECATUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAJIbHBIMU
yuciamu. CpaBHEHHUE,
YIOPSAOYMBAHUE
palMOHAIBHBIX YHCEIL.
CrerneHb

C HaTypaJibHbIM
MOoKa3aTeseM.
Penmienne 0CHOBHBIX
3aJ1a4 Ha JIpooH,
MPOIIEHTHI

U3 pealbHOU
MPAKTHUKHU.

[Tpu3Haku n1emMmMocCTH,
Pa3JIOKEHUA

Ha MHOXXHUTEIIH
HaTypaJIbHBIX YUCEI.

OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OCCKOHECUHYIO
JECATUYHYIO IPOOB.

IIpyMeHATH pa3HoOOpa3HbIe CTIOCOObI U MPUEMBI
BbIYUCJICHUS 3HAYEHUH IPOOHBIX BHIPAKECHUIA,
cojiepKantux 0OBIKHOBEHHBIE U JECATUYHBIC JTPOOH:
3aMEHSTh MPHU HEOOXOIUMOCTH JCCATUYHYIO IPOOh
OOBIKHOBEHHOU U OOBIKHOBEHHYIO JIECATUYHOMN, TPUBOAUTH
BhIpaKEHHUE K opMe, Hanbosee y1oOHOM i BHIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIE BHIPAKEHUS HA YMHOKEHUE U
JieJIeHUe JECATUYHBIX APOoOel K IEUCTBUAM C IEIbIMU
YUCIAMU.

IIpuBoaUTH YK CJIOBbIE U OYKBEHHbIE€ IPUMEPbI CTCTICHU
C HaTypaJbHBIM MMOKA3aTeJIeM, OOBSICHS 3HAUCHUS
OCHOBAHUS CTEICHM M TTOKAa3aTelIsl CTEIeHU, HaXOAUTh
3Ha4YCHUS cTerneHel Buaa a" (a — r00e paruoHaIbHOE
YKCII0, N — HATYPaJbHOE YHUCIIO).
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Peanbubie
3aBucuMoOCTH. [Ipsmas
1 oOpaTHas
MIPONOPIIMOHAJIBHOCTH

IMoHUMATH CMBICIT 3aMTUCH OOJIBIINAX YHCEN C TOMOIIBIO
JECSTHUYHBIX Apo0el u cTenenet yncna 10, npuMeHsATh X
B PCAIbHBIX CUTYaIUsX.

[MpumeHATH PU3HAKY ICTUMOCTH, PA3JI0KCHUS HA
MHOHUTEIH HATYPaJIbHBIX YHCEI.

Pematp 3a1a4u Ha 4aCTH, IPOLIEHTHI, IPOITOPIUH,

Ha HaXOXKJCHHUE IPoOH (ITPOIIEHTA) OT BEJIMYNHBI U
BEJIMYMHBI 110 €€ ApoOH (ITPOILICHTY), ApoOH (IPOIICHTA),
KOTOPBI COCTaBJISIET OJTHA BEIMYHHA OT JAPYTOM.
[MpuBoauTH, pa3oupaTh, OLEHNUBATH PA3TUYHBIC PEIICHUS,
3aIMCH PEIICHHI TEKCTOBBIX 3a/1a4.

Pacno3naBaTh U 00BSICHATH, OITUPASICh HA OMPEICIICHHS,
IPSIMO TIPOIIOPIIMOHATBHBIC U 00PAaTHO MPOMIOPIIMOHATIBHEIC
3aBUCHMOCTH MEXIY BEIHUYNHAMH, IPHUBOIUTDH MPHUMEPbI
9THUX 3aBUCHMOCTEH U3 PeabHOTO MHUpPA, U3 APYIUX YUeOHBIX
IPEIMETOB.

Pemath MpakTUKO-OPHEHTHPOBAHHbBIE 3a/1a4U Ha JIPOOH,
HPOLICHTBI, IPSIMYIO0 U 00PATHYIO MPOMOPIIMOHATLHOCTH,
TPOIIOPIIAN

AnreOpandeckue
BBIPKCHUS

27

bykBennbIe
BBIPAKECHUS.
ITepemenHsle.
Jlonyctumsle
3HA4YCHUS
NIEPEMEHHBIX.
DopMyIIbI.

OBaajerhb anreOpanyecKor TEPMUHOJIOTUEH U CUMBOJIUKOMH,
NPUMEHSITH €€ B MPOIIECCe OCBOCHUS yueOHOIro MaTepuaia.
Haxonuth 3HaueHNs OYKBEHHBIX BBIPXKEHUN MTPHU 3aJJaHHBIX
3HAYCHUSAX OYKB; BBIMOJHATH BEIYUCIICHUS 110 (hOpPMYJIaMm.
BoinoHATh npeoOpa3oBaHus 11€JI0I0 BEIPAKEHUS

B MHOT'OYJICH MPUBEJICHUEM MOJJOOHBIX ClIaraeMaiX,
pacKkpeITHEM CKOOOK. BBINOTHATH YMHOKEHHUE OTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPXKEHHUM,
packpeITHE CKOOOK U
pUBEICHUE

HOIIO6HI>IX cJiaraCMbIX.

CBolcTBa CTEIICHU
C HAaTypaJIbHbIM
MMOKa3aTeJIeM.
MHOro41eHsbl.
Croxenue,
BBIYMTAHHUE,
YMHOXEHUE
MHOT'OYJICHOB.
dopmybl
COKPAIIEHHOTO
YMHOXXEHHUS.
Paznoxenue
MHOTOYJICHOB
Ha MHO>KHTEIIH

Ha MHOTOYJIEH U MHOT'OWJIEHA HA MHOTOYJIEH, IPUMEHATh
(GopMyIibl KBaJpaTa CyMMBI M KBaJjpaTa pa3HOCTH.
OcymecTBJIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOKUTEIN
yTEM BBIHECEHUS 32 CKOOKM OOIEr0 MHOXKHTETI,
IpUMEHEHUs (POpMyYJIbl pa3HOCTH KBAApPaTOB, (hopmyn
COKpAILLEHHOI'0 YMHOKCHHSL.

IIpumensaThs npeodpa3oBaHNEe MHOTOUJICHOB ISl PEIICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peajJbHOM ITPAKTHUKHU.

3HAKOMMTBHCH € HCTOPHEH PA3BUTUS MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA
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YpaBHeHue, npaBuiia
npeoOpa3oBaHus
YpaBHEHHH,
PaBHOCUJIBHOCTD
YPaBHEHHUM.
JIunenHoe ypaBHEHUE

Pewmiare mMHENHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEeHss MPaBUJIa [IEPEX01a OT UCXOAHOI0 YpaBHEHUS

K paBHOCHJIBHOMY eMy Oosiee mpoctoro Buna. IlpoBepsiTs,
SABJISICTCS JIU KOHKPETHOE YUCII0 KOPHEM YpaBHEHHS.
IToxOupaTe npuMepsI Map YUCeN, IBISIOMIMNXCS PELIEHUEM
JIMHEMHOIO YPaBHEHHUS C JBYMsI IIEPEMEHHBIMMU.
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C OJTHOM IIEPEMEHHOM,
pelIeHnE JIMHEUHBIX
ypaBHEHUU. Pemenne
3a/1a4 C MOMOUIBIO
YPaBHCHUU.
JIunelHoe ypaBHEHUE
C ABYMsI
MIEPEMEHHBIMU U €T0
rpaduk. Cucrema aByx
JIMHENHBIX YPaBHEHUU
C ABYMsI
MIEPEMEHHBIMU

CTpouth B KOOPAUHATHOM MIIOCKOCTHU TpadUK JIMHEHHOTO
YpaBHEHHUS C ABYMS IIEPEMEHHBIMU; MOJIb3YACH TPpaduKOoM,
NPUBOIMTH NPUMeEPBbI PELICHNS YPAaBHEHHUS.

Haxoaurthb peuieHue CUCTEMBI IBYX JIMHEUHBIX YPABHEHUN
C IBYMsI IEPEMEHHBIMU.

CocTraBasTh M pemiaTh YPaBHEHHUE WM CUCTEMY
YPaBHEHMU 110 YCIOBUIO 3aa4l, HHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJyYECHHBIN
pe3yabpTar

KoopaunaTel U rpaguku.
DOyHKIUU

24

Koopaunara Touku
Ha npssMou. Yucioselie
MIPOMEKYTKHU.
Paccrosaune mexny
JIBYMsI TOUKaMU
KOOPIMHATHOMN
MIPSMOM.
IIpssmoyrosibHas
cUCTEMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumeps! rpaduxos,
3aJIaHHBIX
dbopmynamu.

MN300paxkars HA KOOPAUHATHON NPSIMOM TOYKH,
COOTBETCTBYIOIIHE 33JJaHHBIM KOOpJMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIIUChIBATh UX HA aTeOPAYEeCKOM SI3BIKE.
OTMeuaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH IparKu HECIOKHBIX
3aBUCUMOCTEH, 3aJIaHHbIX (POpMyIIamMH, B TOM YHUCJIE

C TIOMOIIBI0 UPPOBBIX JTAOOPATOPHUH.

I[IpumMeHATH, U3y4aTh NPEeUMYIIECTBA,
HHTEPNPETUPOBATH rpadUIECKU CITIOCOO MPEICTABICHUS
Y aHaJIM3a Pa3HOOOPa3HOM KU3HEHHOW MH(POPMALIUH.
OcBauBarthb noHsTHe QYHKIUHU, OBIAEBATh
GYHKIIMOHATHHONU TEPMUHOJIOTHEH.

Pacno3naBarhb juHelHyI0 QyHKIMI0O Y = KX + b,
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Yrenue rpadukoB
peaTbHBIX
3aBUCHUMOCTEN.
[Tonsarue GpyHKINH.
['paduk pyHKIUM.
CpolicTBa (pyHKIUH.
Jluneninas QyHKIMs.
[TocTpoenue rpaduka
JMHEHHOU QYHKITUY.

ONUCHIBATH €€ CBOVWCTBA B 3aBUCUMOCTH OT 3HAYCHUMU

ko3¢ uimenTos K u b.

Ctpouthb rpaduku muHeiiHoM QyHKIMH, QyHKIUU Y = | X |.
Hcnonn3oBaTe HugpoBbie pecypebl 11 IOCTPOCHHUS
rpa¢ukoB QyHKUIUN U U3y4EHUS UX CBOMCTB.

[IpuBOIUTE MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
Ipoleccax U siBICHUX

['padux bynxumn
y =lx|
[ToBTOpEHUE 1 0000ILIEHNE 6 [loBTOpEHNE Bri0MpaTh, NPUMEHATH OLIEHUBATH CIIOCOObI CPABHEHHUS
OCHOBHBIX ITOHATHI YuCell, BBIYUCICHUN, TPeoOpa30BaHui BBIPAKEHUIH,
Y METOJI0B Kypca peuieHus ypaBHEHUM.
 xiacca, 00001IeHNE OcyniecTBJIATH CAMOKOHTPOJIb BHITIOTHSEMBIX JACHUCTBUN U
3HAHUU CaMOITPOBEPKY pe3yjibTaTa BEIYUCIECHUN, MPE0Opa30BaHUM,
ITOCTPOEHHUM.
Pemiars 3agaum u3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA Ul PEIICHUS 3a1a49 U3 JPYTUX
MIPEAMETOB.
Pemars TekcTOBBIC 3212a4H, CPABHUBATH, BIOUPATh
CNoco0blI PeIICHUS 3a0a4uu
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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8 KJIACC

HammenoBanue paznena |KomndecTBo OcHoBHOE OCHOBHBIE BHJIBI ICATEIHPHOCTH 00y4JaONTUXCS
(Tembl) Kypca 4acoB COJIEPIKaHUE
Yucina u BBIYUCIICHUS. 15 KBanpatHblii KOpeHb ®opMyaHpoBaTH ONpeeIeHHe KBaPaTHOTO KOPHS

KBagparHble KOpHU

u3 yncia. [lonsitue
00 upparroHaIbHOM
yuce. JlecsiTuunbie
PUOITHNKEHUS
UppaIMOHATBHBIX
qucel.
JlelicTBUTENIbHBIC
yucna. CpaBHEHUE
I CTBUTEIILHBIX
YUCEJT.

YpaBHeHHE BUIA

X2 = a.

CaoiicTBa
apuPpMETHIECKUX

KBaJPaTHBIX KOPHEM.

[IpeoGpazoBanue
YU CJIOBBIX
BBIPAXECHU,
COZIEpKALIUX
KBaJIpaTHbIE KOPHU

U3 9Kclia, apu(MEeTHIECKOro KBaJIpaTHOTO KOPHS.
IIpuMeHATH Oonepanuio U3BJICUYECHUS KBAAPATHOTO KOPHS
U3 YUCTIa, MCIOJb3YS IPYU HEOOXOIUMOCTH KAJbKYJISTOP.
OueHnBaTh KBaJApaTHbIC KOPHU LIEJIBIMU YUCIIAMU U
JECSITUYHBIMU JPOOSIMH.

CpaBHUBATh U YIOPAA0YHUBATH PALIMOHAIIBHBIE U
UPPALMOHAJIBHBIC YNCIIA, 3AIIMCAHHBIE C IOMOLIBIO
KBaJpaTHBIX KOPHEW.

HMcciaenoBaTh ypaBHeHHE X2 = @, HAXOAUTh TOYHbIE U
npubamxKEHHBIE KopHU Tipu a > 0.

HccaenoBars CBOCTBA KBAAPATHBIX KOPHEN, TPOBOAS
YU CJIOBBIE DKCIIEPUMEHTBI C UCIOJIBb30BAaHUEM KaJIbKYJIATOPA
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOPHEH; MPUMEHSTh UX JIJIs IPeoOpa30BaHMs BHIPAKEHUH.
BoInoTHATH Npeodpa30BaHUs BEIPAXKECHUM, CONEPKALINX
KBaJpaTHbIE KOPHU. BbIpaxkaTh epeMEHHbBIE

U3 FTEOMETPUUYECKUX U PU3HUECKUX POPMYIL

BbIyucaATh 3HAYEHMSI BBIPAKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys MPU HEOOXOAUMOCTHU
KQJIBKYIIATOP.
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Hcnonb3oBaTh B X0O€ pelIeHUs 33/1a4 JJIEMEHTAPHBIE
IPEJCTaBJIECHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUEHUSAMU
BEJINYUH.

3HAKOMHUTBHCH C HCTOPHEH Pa3BUTUS MAaTEMAaTUKHU

Yuciia ¥ BBIYMCIICHUS.
CreneHs ¢ LEIBIM

Crereds ¢ 1IEJIBIM
[MOKA3aTEJIEM.

D opMyJTHPOBATH ONpeieIeHUe CTEIICHHU C 1IeJIbIM
MOKa3aTelIeM.

MOKa3aTeIeM CranpapTtHas 3aMuch IIpeacTaBiasTh 3aUCh OOJBIINX U MAJIBIX YHCEI
YuCIIa. B CTaHAApTHOM Bue. CpaBHUBATD UKCIIa U BEJIMYHHBI,
Pa3mepsl 00BeKTOB 3alMCaHHbIC ¢ UCToNIb3oBaHueM cteneHu 10.
OKPYKaroIlero Mupa Hcnmosb30BaTh 3aNMCh YHUCEN B CTAHJAPTHOM BU/IE
(oT seMeHTapHBIX JUTSL BBIpQXKEHUST Pa3MEPOB OOBEKTOB, JJIUTEILHOCTH
YaCTHUI] MPOIIECCOB B OKPYXKAIOIIEM MUPE.
JI0 KOCMUYECKUX DopMyJHPOBaATh, 3ANIMCHIBATH B CUMBOJIMYECKOil popme
00BEKTOB), Y WLJIIOCTPUPOBATH NPUMEPAMHU CBOMCTBA CTEIICHU
JIUTENBHOCTh C LIEJIBIM TOKA3aTeJIeM.
IIPOLIECCOB IIpuMeHSATH CBOWCTBA CTETNICHU JIJIsI TPEOOpPa30BaHUS
B OKPYKAIOLIEM MUPE. | BBIPAXKEHHM, COAECPKAIIUX CTETNIEHU C LEIbIM MTOKA3aTEJIEM.
CBoJicTBa CTEIIEHU BBIOIHATS AelcTBUSA C YMCIIaMU, 3alIMCAHHBIMA
C LIEJBIM ITOKA3aTeNIeM | B CTaHAApPTHOM BHJIE (YMHOXKEHHUE, JICTICHUE, BO3BEACHUE
B CTEIICHb)
AnreOpandeckue KBanpartnbiii Pacno3HaBaTh KBaJIpaTHBINA TPEXWIEH, YCTAHABIMBATh
BhIpakeHus. KBagpaTHbIit TPEXUIIEH. BO3MOKHOCTbH €TI0 Pa30KeHU HA MHOKHUTEH.
TPEXWICH Paznoxenue PackiiagbiBaTh HA MHOMKHMTEIH KBAJAPATHBIN TPEXUICH
KBaJIPaTHOTO C HEOTPHULIATEIbHBIM TUCKPUMHUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIIN

AJnreOpandeckue
BBIPYKEHUS.
AnreOpanueckas 1po0b

15

Anrebpanueckas
apo6b. [lomycTumele
3HAYCHUS
NIEpEMEHHBIX,
BXOJISATITUX

B aireOpanyeckue
BBIPAYKEHUS.
OCHOBHOE CBOWCTBO
anre0pandyeckou
npobu. CokpalieHue
TpoOeH.

Crnoxenue,
BBIYUTAHHUE,

YMHOXCHHC U ACIICHHC

anreOpandecKux
TpoOeH.
IIpeoGpazoBanue
BBIPAKCHUM,
COJIEPIKAIIINX
anreOpanyeckue
podu

3anuceiBaTh anredpanyeckue Boipaxenus. Haxonurs
00J1aCTh ONPEENIEHUS PAaLlMOHAIBHOTO BBIPAXKEHHUS.
BbINOHATH YKCIOBBIE MOJCTAHOBKH U BHIYMCJIATH
3Ha4Y€HHE JPOOH, B TOM YHCIIE C MOMOUIBIO KAIBKYJISTOPA.
DopMyIHPOBATH OCHOBHOE CBOICTBO aJlreOpanyecKon
IpoOH ¥ MPUMEHSITh €ro JJ1s1 TpeoOpa3oBaHus IpoOeH.
BoInoHATH JeiicTBUSA C are0panyecKuMu IpoOsiMHU.
[TpumeHsTh IpeoOpa30BaHus BEIPAKEHUHN IJIS1 pELICHMUS
3aga4. Beipaxarb nepemenHble 13 GopMy (HU3NUECKUX,
reOMETPUYECKUX, OMHUCHIBAIOIINX ObITOBBIE CUTYALIUN)
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YpaBHEHUS U HEPABEHCTBA.
KBaspaTHbIe ypaBHEHHUS

15

KBagpatnoe
ypaBHeHue. HenonHoe
KBaJpaTHOE
ypaBHeHue. Dopmyna
KOpHEN KBaJIpaTHOrO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHuUN,
CBOISIIUXCS

K KBAJIPATHBIM.
[Ipocretimue apobHO-
palOHAIIbHbBIE
ypaBHEHHS.

Pemenne TekcToBBIX
3aJ1a4 C IOMOUIBIO
KBaJpaTHBIX
ypaBHEHUI

Pacno3HaBarh KBaJgpaTHbIC YPABHEHHUS.

3anuceiBaTh OpPMYITy KOPHEHN KBAJIPaTHOTO YPaBHECHUS,
peliaTh KBAJAPaTHbIE YPABHEHUS — TOJIHBIE U HETIOJHBIE.
IIpoBoauTh MpoOCTEHIINE UCCIAEAOBAHUA KBAIPATHBIX
YPABHEHHU.

PemiaTh ypaBHeHHUs1, CBOJAIINECS K KBAJIPATHBIM,

C TIOMOIIIBIO MPe0OPa30BaHMUIN U 3aMEHOM TIEPEMEHHOM.
Ha0uaroaaTe 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHIMU U
KoahpuIieHTaMu KBaIpaTHOTO YPaBHEHUS.
dopmyaupoBath TeopeMy BueTa, a Takxke oOpaTHyIO -
TEOPEMY, IPUMEHSATH 3TU TEOPEMBI I PEIICHUS

3a7ad4.

PemiaTh TeKCTOBBIE 321241 ANTeOpPanyeCKUM CIIOCOOOM:
NEePEXOJIUTh OT CJIOBECHON (DOPMYITMPOBKHU YCIOBUS 3a7a4n
K anreOpanvecKoi MoJeu MyTéM COCTaBJICHUS YPABHEHHUS;
pelIaTh COCTABIEHHOE YPABHEHNE; UHTEPIIPETUPOBATH
pe3yJibTar.

3HAKOMHUTBHCH C MCTOPHEH PAa3BUTHS alnreopbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JIunelHOe ypaBHEHHE
C AByMs
NIEPEMEHHBIMH, €TO
rpaduk, npruMepbl
peleHus ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUN

Pacno3HaBarh JIMHEHHbBIE YPABHEHUS C IByMS
IIEPEMEHHBIMHU.

Crpouthb rpa@uky TMHEHHBIX YPABHEHUI, B TOM YHUCJIE
HUCIOJIBb3Yys HH(pPOBLIE pecypchl.

Pasinyarhb napasuiesbHbIE U IIEPECEKAOIIUECS MIPSMBIE
10 UX YPaBHECHUSIM.

Pemates cuctemsl 1ByX JIMHEWHBIX YPABHEHUN C IBYMs
IIEPEMEHHBIMU IIOJICTAHOBKOM U CIIOKEHUEM.
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C IBYMsI
MIEPEMEHHBIMM.
[Ipumepsl penieHus
CHUCTEM HEJIMHEHHBIX
YPaBHEHHU C ABYMS
MIEpEMEHHBIMM.
['padpuueckas
WHTEPIIPETALHS
YpPaBHEHUSI C ABYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHECUHBIX
YPaBHEHHU C ABYMS
MIEPEMEHHBIMU.
Penienne TeKCTOBBIX
3aJ71a4 C MOMOIIbIO
CUCTEM yPABHECHUU

Pemathb npocTeiinime cCucTeMsl, B KOTOPBIX OJHO

U3 YPaBHECHHI HE SIBJIAECTCS JIMHEHHBIM.

IIpuBoauTH rpauueCKy0 HHTEPNPETAUMIO PEIICHUS
YPaBHEHUS C ABYMsSI IEPEMEHHBIMU U CUCTEM YPABHEHUM
C ABYMSI IEPEMEHHBIMU.

PemaTh TekcTOBBIE 321241 ANITeOpanyeCcKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Hucnosblie
HEPABEHCTBA U UX
CBOWCTBA.
HepagsencTBo ¢ oiHOM
IIEPEMEHHOM.
Jlunerinbie
HEPABCHCTBA C OJHOU
IIEPEMEHHON U UX
petenune. Cucremsl
JIMHEVHBIX HEPABEHCTB

D opMYyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAUHATHOW NPSIMOU, 10KA3bIBATH
anreOpanvyecKku.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUSA 3a/1a4.
Pemare JiMHENHbIE HEPABEHCTBA C OJTHOU IIEPEMEHHOM,
n300paxkaTh pelIeHNe HEPABEHCTBA HA YHUCIIOBOM MIPSIMOM.
PemaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, M300paxaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YHUCJIOBOU MIPSAMOM
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C OJJHOW NIEPEMEHHOMN
1 UX pELICHHUE.
N3o0paxenue
peleHus JMHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
IPSAMOU

OyHKIMH.
OCHOBHBIE TIOHITHA

[lonsitue pyHKUUU.
OOGnacTh onpenesieHus
Y MHOKECTBO
3HAYCHUN (PYHKIIHH.
Crioco0bl 3ajaHus

G yHKIIUH.

['padux pyHxuUM.
CpoiicTBa (hyHKITHH,
UX OTOOpakeHHe

Ha rpaduke

Hcnonb3oBaTh PyHKIIMOHAIBHYIO TEPMHHOJIOTHI0 U
CHUMBOJIMKY.

Boruncasath 3HaYeHus (QyHKLNMA, 3a1aHHBIX (POpMYyIaMH
(mpu HEOOXOAMMOCTH UCTIONIL30BATh KAIBKYJISATOP);
COCTABJATH TA0JULbI 3HAYECHUH () YHKINU.

CTpouTh 10 TOYKAM rpauku QyHKIUN.

OnuckiBaTh CBOMCTBA (QYHKIIUHU Ha OCHOBE €€
rpaduuecKkoro npeacTaBICHUSI.

Hcnonb3oBaTh PyHKIIMOHAIBHYIO TEPMHUHOJIOTUI0 U
CHUMBOJIMKY.

HccaenoBath npuMepsl rpauKoB, OTPAKAIOUIUX peabHbIC
npoueccel U sBieHus. [IpuBoaMTH NPpUMeEPBI ITPOLIECCOB U
SIBJIEHUU C 3aIaHHBIMU CBOWCTBaMM.

Hcnonb30BaTh KOMNBIOTEPHBbIE IPOrPAMMBI

JUTSl IOCTPOEHUS rpa@uKOB (PYHKIMI U N3y4eHHUs UX CBOMCTB

DyHKIUN.
Uwucnosbie GyHKIIUN

YreHune u mocTpoeHue
rpaukoB GyHKIHM.
[Tpumeps! rpaduxoB

Haxoaurthb ¢ noMoubio rpagpuka QyHKINY 3HaYCHUE OJTHON
Y3 PACCMATPUBAEMBIX BEJIMUUH 10 3HAYEHUIO IPYTrOM.
B HecnoxHBIX ciydasx BbIPaKaTh (POPMYJi0ii 3aBUCUMOCTD
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yHKuMi,
OTPaXKAKOIINX
pealbHbIE IPOLECCHI.
DOyHKINH,
OMUCHIBAIOIIINE
IPSMYIO U OOpPaTHYIO
IIPOITOPLIHOH AJIbHBIE
3aBHCHUMOCTH, UX
rpaduxmu.

['padux bynxumn

y = X2

OyHKIMU

y = x4y =X,

y =vx, y = |x];
rpauueckoe perieHue
YPaBHEHUU U CUCTEM
YpPaBHEHUU

MEXK1Yy BETMYNHAMU.
OnucpIBaTh XapakTep U3MEHEHUS OJTHOU BETUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.

Pacno3HaBarh BubI n3ydaeMbiX QyHkiuid. Iloka3siBaTh
CXeMaTH4YeCKH I0J0KEHUE Ha KOOPAUHATHOMN MJIOCKOCTH
rpadukoB GyHKIMHA Buma: y = X4,y = x3, y =+x, y = |x]|.
HUcnonb3oBarh GyHKIHOHAJIBHO-TPadHUYECKHE
NPeACTABJICHU U PEIICHUS U MCCIIEI0BAaHUS YPABHEHUN U
CUCTEM YPaBHECHUM.

IIpumensaTs HuPppoBbIe pecypesl 1S IOCTPOCHUS
rpadukoB GyHKIHIMA

[ToBTOpEHUE 1 0000IIEHKE

[loBTOpEHUE
OCHOBHBIX ITOHSITHU U
METOJI0B KypcoB 7/ 1 8
KJ1accoB, 000011IeHHE
3HAHUM

Boi0upath, IPpUMEHATH, OLIEHUBATH CIIOCO0bI CPABHEHUS
Yucell, BBIYUCICHHM, MpeoOpa30BaHuii BEIPAXKEHUM, pElICHUS
YpaBHEHUM.

OcymecTB/JIAATh CAMOKOHTPOJIb BBITTOTHAEMBIX ACHCTBAN U
CaMOTIPOBEPKY Pe3yJIbTaTa BEIYUCIICHHUH, MPeoOpa30BaHUA,
ITOCTPOCHU.

Pemiars 3a1aum U3 peajibHOM KU3HU, IPUMEHAThH
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MAaTCMATUYICCKUC 3HAHUSA MU pCIICHUA 3a/1a41 U3 IPYTUX
mpcaMcETOB.

Pemarb TeKCTOBBIE 3ajJlavuu, CpaBHHBATD, Bblﬁl/lpaTb
CIOCOObI PCUICHUA 3aa49U

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102
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9 KJIACC

HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OcCHOBHBIC BHJIBI JICATEIILHOCTH 00yYarOIIUXCs
(TeMbI) Kypca JacoB cojiep>KaHue

Ywcita 1 BEIYUCIICHUS. 9 Panmonaneneie uncna, | Pa3BuBaTh mpeacraBjieHHMsl O YHACIAX: OT MHOXKECTBA

JleficTBUTENBHBIC YMCTIa MppallOHAIbHBIC HATYypaJIbHBIX YKCEII 10 MHOYKECTBA IEMCTBUTEIbHBIX YHCEIL.
YHCJIa, KOHCUHBIC U O3HAKOMHTBCS C BO3MOXXHOCTBIO MPEICTABICHUS
OCCKOHEYHEIC JIEHCTBUTEIIFHOI'O YHCJIa KaK OCCKOHESUYHOM JIECATUIHON
JECATUYHBIC IPOOH. IpoOH, MPUMEHSITh ACCATUYHBIC TPUOIMKCHUS
MHO0KeCTBO PALMOHAIBHBIX U UPPALUOHATIBHBIX YU CETL.
JNEUCTBUTEIILHBIX N300paxarh NCHCTBUTEIIBHBIE YUCIIA TOUYKAMU
YHUCET, KOOPAWHATHOM MPAMOIA.
JICCTBUTEIILHBIC 3anuceiBaTh, CPABHUBATH U YIIOPSIA0YUBATH
YHClIa KaK JIEHCTBUTEIIHLHBIC UM CIIA.
OCCKOHEYHEIE BbInoJiHATH, coueTasi yCTHbIE U TUCbMEHHBIE TPUEMBI,
JECATUYHBIC TPOOH. apumMeTndecKue 1eiCTBUS C pallMOHAJIbHBIMH YUCIIAMU;
B3anMHO 0gHO3HAYHOE | HAXOAMTH 3HAUCHHS CTEIICHEH C IIeJIBIMH ITOKA3aTSIIMU U
COOTBETCTBUE MEKIY KOPHEW; BLIYMCJIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUH.
MHO>KECTBOM IMonyuuts npeacraBjieHue O 3HAUNMOCTH
JICMCTBUTEIBHBIX JNEUCTBUTEIIBHBIX YHCEN B MPAKTUUECKON JEATEIbHOCTH
YHUCEI U MHOXKECTBOM YyeJIOBEKa.
TOYEK KOOPAMHATHOU AHAJIM3HUPOBATH U 1€J1aTh BBIBOJAbI O TOUHOCTH
MIPSIMOM. MPUOIMKEHUS ISUCTBUTEILHOTO YUCTIAa TIPU PEIICHUH
CpaBHeHue 3a7ad4.
JICUCTBUTENIbHBIX UKcell, | OKPYIVIATH JCHCTBUTEbHBIC YNCIIA, BHIOJHATH
aprupMeTHIECKUE NPUKHUIKY pe3yJIbTaTa BEIYMCICHUHN, OLEHKY 3HAUEHU
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NEUCTBUSA

C AEUCTBUTEIILHBIMU
YUCIIAMH.
[TpubmmxEnnoe
3HAYCHUE BEJIMYMHBI,
TOYHOCTh
MPUOJINKEHUS.
OkpyrieHue gucen.
[Ipukuaka u oueHka
pE3yJIbTaTOB
BBIUNCIICHUH

YU CJIOBBIX BBIp&)KCHHfI.
3HAKOMUTBCSH C HCTOpHeﬁ Pa3BUTHUA MATCMATUKNU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJHOU
[MEPEMECHHOM

14

JIunentHOE ypaBHEHUE.
Pemenne ypaBHeHuUH,
CBOALLUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenue
YPaBHEHUM,
CBOJIALLNXCS

K KBaJPAaTHBIM.
bukBagpaTHbie
ypaBHEHUS.

[Ipumeps! peieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMHMHATH ¥ IPUMEHATH rpauuecKue
METOABI DY PELICHUH YPABHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTsb Liesbie U IpOOHBIE YpaBHEHUS.

Pemiats 1vHeHbIE M KBAJAPaTHbIC YPABHCHUS,
ypaBHEHUS, CBOJAIIMECS K HUM, IPOCTEHIINEe JpOOHO-
palOHAIbHbIE YPABHEHUS.

IIpensnarats BO3MOKHBIE CIIOCOOBI PEIIEHUSI TEKCTOBBIX
3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a1a4n
pa3HBIMU CIIOCOOAMU.

3HAKOMHTBHCH ¢ HCTOPHEH PA3BUTHUS MATEMATUKHU
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pa3oKEeHUEM
Ha MHO>KHTEIIH.
Pemenune npo6HoO-
palroHaIbHbIX
YPABHEHHM.

Pemntenne TekcTOBBIX
3a/1a4 anreopandyecKum
METOJIOM

YpaBHEHUSI U HEPABEHCTBA.
Cucrtembl ypaBHEHUI

14

VYpaBHEHUE ¢ AByMS
MEPEMEHHBIMH U €T0
rpaduxk.

Cucrema nByx
JMHEWHBIX YPAaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINTHEWHOE,
a Ipyroe — BTOpou
CTEIEHH.
I'paduueckas
UHTEpIIpeTaIus
CUCTEMBI YPABHEHU I

C IByMsI TIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH [IPUEMBI PELIEHUS CUCTEMBI
JBYX JIMHEHHBIX YPABHEHHUI C TBYMs IEPEMEHHBIMU U
CUCTEMBI IBYX YpaBHEHUH, B KOTOPHIX OJHO YPAaBHEHUE HE
SABJISIETCS. TMHEUHBIM.

Hcnonb3oBaTh PyHKIIMOHATBEHO-TpaduuecKue
MIPEICTABIICHUS JIJIsl pellleHUs] U UCCJIeIOBAHUS YPAaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, pelIaTh UX
areOpanyeckrM CrocoOOM: NMepexoauTh OT CIOBECHON
(GhopMYyJIMPOBKHU YCIOBUS 3a/1a4d K aareOpanyeckor Moaenu
IIyTEM COCTABJICHHS CUCTEMBI YDABHEHH; peliaTh
COCTAaBJIEHHYIO CUCTEMY YPaBHEHMI; HHTEPIPETHP 0BATh
pe3yJnbTar.

3HAKOMHUTBHCH C MCTOPHEH Pa3BUTUS MATEMATHKHU
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3aJ1a4y anredpandyecKum
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBbie Yurarh, 3anUCbIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepaBeHcTBa HEPaBEHCTBA U UX HEPaBEHCTBA; UCIIOIH30BaTh CHMBOJIUKY U TEPMHUHOJIOTHIO.
CBOICTBA. BoinoansaTe npeoOpa3oBaHus HEPABCHCTB, HCIOJb30BATh
JIlnneiinpie JUTsI IpeoOpa3oBaHusl CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3naBaTh TUHEHHBIC M KBaJIpaTHBIC HEPABEHCTBA.
C OJIHOM TepEeMEHHOM Pemarsb quHeliHbIC HEPABEHCTBA, CUCTEMbI IMHEHHBIX
U WX peIIcHHeE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOIITUX
CucreMbl JTMHENHBIX KBaJpaTHOE HEPABEHCTBO, U pPeIIaTh UX; 00CYKAATh
HEPaBEHCTB C OJTHOM MTOJTYYEHHBIE PEIICHUS.
MepEMEHHON U UX N300pakarthb penieHne HEPaBEHCTBA U CUCTEMbI HEPABCHCTB
pelieHue. Ha YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TIOMOIIBIO
KBanparusie CHUMBOIJIOB.
HEPaBEHCTBA U UX PemaTth KBagpaTHBIC HEPABEHCTBA, UCITONB3YS
peIIcHHE. rpaguIecKue IpeICTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHSITH HEPABEHCTBA MTPH PEIICHUN
UHTEpIpETaIUs Pa3IMYHBIX 3aJ1a4, B TOM YHCJIC TPAKTHKO-
HEPABCHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPaBEHCTB C ABYMS
IEPEMCHHBIMH
DyHkIun 16 KBanparnunas Pacno3naBaTh BUIBI U3y9aeMbIX (YHKIIUN;

byukius, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPILIUHBI
napaboJibl, OCh

WLIIOCTPUPOBATH CXeMATHYeCKH, 00BACHSITH
PacroJIOKEHNE Ha KOOPAMHATHON TIJIOCKOCTH TpaduKoOB

byukiuii Buga: Yy = kx,y = kx + b,y =;,y = X?
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CUMMETPHUU N1apadoJIbI.

I'paduku dhyHKIMIA:
= Kk,
= kx + b,

< <K < < <
|
>
N

y = X3y =4/, ¥ = |x| B 3aBUCHMOCTH OT 3HAYCHHIL
K03((PUIIMEHTOB; ONMUCHIBATh UX CBOMCTBA.
Pacno3naBarh kBagpaTHuHyIo QyHKIHIO IO popMyIie.
IIpuBoaMTH NpUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peanbHOU KU3HU, PUZUKH, TEOMETPHH.

BoisiBasiTh 1 0600111aTh 0COOCHHOCTH TpaduKa
KBaJpaTuuHOM QyHKIuu Yy = ax? + bx + c.

CrpouTs M N300paxkaTh cXxeMaTHYeCKH rpapuKu
KBaIpaTUYHBIX (PYHKUUM, 3aJaHHBIX (POPMYJIaMH BUAA
y = axt,y =ax> +q,y = ax + p)A,y = ax> + bx + c.
AHAIM3UPOBATH U IPUMEHSATH CBOMCTBA N3yYEHHBIX
GYHKUMIA 711 UX TIOCTPOEHUS, B TOM YHCJIE C TOMOUIBIO
UM(pPOBBIX PECYPCOB

YuciioBble
MOCJIEN0BATECIILHOCTHA

15

ITonsgaTue yncioBou
TIOCJICI0BATEILHOCTH.
3amanue
TIOCJIC0OBATEILHOCTH
PEKYPPEHTHOM
dbopmyIoi u

dbopmyItoi N-To YieHa.

Apudmernueckas u
reoMeTpuiecKas
IPOrPECCHH.
dopmyibl N-ro wieHa
apuPpMETHIECKON U
reOMETPUIECKOU

OcBauBaTh U NPUMEHATH UHICKCHBIE 0003HAUECHHU,
CTPOMTH pevYeBble BbICKAa3bIBAHUS C HCIIOJIb30BAHUEM
TEPMUHOJIOTUH, CBA3aHHOU C MOHSATUEM
MIOCJIEJOBATEBHOCTH.

AHaau3upoBaTh GpopMyiay N-ro ujieHa
MOCJIEJOBATENbHOCTU WU PEKYPPEHTHYIO (POPMYITY

¥ BBIYMCJISATH YIEHBI [10CIE10BATEIbHOCTEN, 3aJaHHBIX
TUMU (HOpMyITaMH.

YcraHaBIMBaTh 3aKOHOMEPHOCTDb B IOCTPOEHUHU
MOCJIEOBATENBHOCTH, €CJIH BBIITHCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

PacnoznaBaTh apupMeTHUECKyIO U T€OMETPUUECKYIO
IPOrPECCUM MPH Pa3HBIX CIOCOOaX 3aJaHUs.
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YJICHOB.
N3o0paxenue 4aeHOB
apuMeTHIECKON U
reoMeTpUIECKOn
MPOTrpeccuil TOUKaMHU
Ha KOOPAWMHATHON
IJIOCKOCTH.
JInHEeHBIN 1
AKCITOHCHIIMAIbHBIN
pOCT.

CJ10’KHbBI€ IPOLICHTHI

Pemarsp 3a1auu ¢ ucnosib3oBaHueM (Gopmys N-ro djieHa
apu(METUYECKON U TEOMETPUUYECKON MPOrpeccuii, CyMMBbI
MIEPBBIX N YJIEHOB.

MN300paxaTh WICHBI NOCIEA0BATEIBHOCTH TOYKAMH

Ha KOOPJIMHATHOM MJIIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJIEHUH

U3 peAIbHOW JKU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apr(METUYECKON POrPECCUU, B TEOMETPUUECKON
nporpeccuu; n300paxxaTb COOTBETCTBYIOININE 3aBUCUMOCTH
rpaduyueck.

Pemars 3agaum, CBI3aHHbBIC C YHCIOBBIMU
IIOCJIEI0BATENBHOCTAMH, B TOM YMCIIE 33Ja4H U3 peaTbHON
JKU3HU C UCTIOJIb30BAHUEM HU(PPOBBIX TEXHOJIOTUN
(ameKkTpOHHBIX TAOJHII, TPAPUUIECKOr0 KAIbKYJISTOPA U T.I1.).
Pemarsb 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a7la4u M3 peaibHON MPAKTUKH (C MCIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCS ¢ HCTOPHEH PA3BUTHUSI MATEMATUKHU

[ToBTOpeHUE, 06001TICHNE,
CUCTEMAaTHU3aIMA 3HAHUN

18

Yucaa u
BbIUMCJIeHNS (3aKCh,
CpaBHEHME, IEUCTBUS
C IEUCTBUTEILHBIMHA
YHCJIAMHU, YUCJIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPOTOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, ITOJIMHOKECTBO,
ofepanuy HajJ MHOKECTBAMH; HCIOJIb30BaTh Irpaduueckoe
MPEICTABIIEHUE MHOXKECTB JJIs1 OITUCAHUS PEAbHBIX
MPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 3a7a4 U3 APYTUX
y4€OHBIX MPEIMETOB.

AKTYaJIU3UPOBATH TEPMHUHOJIOTUIO 1 OCHOBHbIE
NelCTBUS, CBSI3AHHBIE C YMCJIAMU: HATYPAILHOE YHCIIO,
IIPOCTOE M COCTABHOE YKCIIA, AEIMMOCTh HATypaJbHBIX

36




OKPYTJICHHE,
puOIKEHHE,
OIICHKA, PEIICHUE
TEKCTOBBIX 3a7a4

qucell, IPU3HAKU JEIUMOCTH, LIEJI0€ YHUCIIO0, MOAYJIb YUCIIa,
OOBIKHOBEHHAS M JICCATUYHAS IPOOH, CTAaHAAPTHBIA BUJT
qucia, apupMeTUIECKUN KBaJIpaTHBIN KOPEHb.
BbInoHATH JeiicTBUSA, CPABHUBATH U YIIOPAI04YHUBATH

apupMeTHIECKUM qyucia, IpeICTaBISITh YUCIa Ha KOOPAUHATHON IPSIMOM,
CTII0CO00M) OKPYTJISITh YHCJIA; BHIMOJIHATH NPUKUAKY M OLEHKY
pe3yabpTaTa BIYUCICHUN.
PemaTp TekcTOBBIE 3a4a4H ApU(PMETHIECKUM CIIOCOOOM.
PemaTe npakTHyecKue 3a1a4M, CoJIEpKallKe IIPOLICHTHI,
JI0JIY, YaCTH, BBIPAKAIOIINE 3aBUCUMOCTH . CKOPOCTh —
BpEMSI — pAacCTOSIHUE, [IEeHA — KOJIMYECTBO — CTOMMOCTb,
00BbEM paboThl — BpeMsi — IMPOU3BOAUTEIBHOCTH TPY/IA.
Pa30uparsb peasibHbIC )KU3HEHHBIE CUTYaLINH,
(opmyTUpoBaTH HX Ha S3bIKE MATEMAaTHKH,
HAXOAMTh PEIICHUE, IPUMEHSS] MATEMAaTUUYECKUI anmnapar,
HHTEPNPETUPOBATH PE3yJIbTaT
AJireOpanyveckue OnepupoBatb NOHATUSIMM. CTETIEHD C LEIBIM
BbIPAKEHUA noKasaresieM, apu(pMeTHIECKUN KBaIPaTHBI KOPEHb,
(mpeoOpasoBanue MHOTOYJIEH, airedpanveckas 1po0b, TOXKAECTBO.
anredpanyecKux BBINOIHATE OCHOBHBIE A€ CTBUSA . BBIIIOIHATD PACYETHI
BBIPKCHUM, o ¢popmyiiam, Mpeodpa3oBHIBATH IIENbIC, IPOOHO-
JOITYyCTUMBIE palMOHAJIbHBIE BBIPAXKEHUS U BHIPAKEHUS C KOPHSAMH,
3HAYCHUSA) peaI30BBIBATh Pa3JI0KEHUE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHHEM (hOPMYIT Pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTh
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JOITyCTUMBIE 3HAUEHUS IEPEMEHHBIX JIJIsl IPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MoaenaupoBath ¢ TOMOLIBI0 (OPMYJI peaslbHbIE IPOLIECCHI
U SIBJICHUS

DOyHKIUH
(mocTpoeHnue,
CBOMCTBA U3Y4YEHHBIX
b yHKIHIH,
rpaduueckoe penieHue
YPaBHEHUU U UX
CHCTEM)

OnepupoBatb NOHATUAMM: QYHKIHS, TpaPUK HYHKIIHH,
HYJIM QYHKIIMH, POMEXYTKHA 3HAKOMIOCTOSIHCTBA,
MIPOMEKYTKH BO3paCTaHus, yObIBaHUsI, HAMOOJbIIIEE U
HavMEHbIIIee 3HaUeHUsT (PYHKITUU.

AHAJIM3HUPOBATH, CPABHUBATH, 00CY:K1AaTh CBOKCTBA
byHKUIUNA, CTPOMTH UX TpaduKy.

OnepupoBatb NOHATUSIMH: [IPsAMAasi POIMOPIUOHAIIBHOCTb,
oOpaTHas MPONOPIUOHATBHOCT, JJUHEHHAsT (PYHKIIUS,
KBajipaTuyHas GyHKIUs, mapadona, runepooia.
HUcnonb3oBaTh rpapuku 1711 ONPEAECTICHNUS CBOWCTB,
MPOLECCOB U 3aBUCUMOCTEM, JUIsl PELICHUS 3a/1a4 U3 APYTUX
y4eOHBIX TPEMETOB U peajbHON KU3HU, MOAEJIUPOBATH

C TIOMOIIBIO TPAPHUKOB PeaIbHbIC MTPOIIECCHI U SIBJICHUSI.
Beipaxkars ¢gopmMy1aMu 3aBUCHUMOCTH MEXAY BEIIMYUHAMHU

OBLIEE KOJIMYECTBO
YACOB I1O [TPOTPAMME

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

MNOACHUTEJIBHAS 3AIINCKA

['comeTpust Kak OJUH M3 OCHOBHBIX Pa3/CiIOB IIKOJHLHON MaTEMaTHKH, UMCIONIUN
CBOEH IIeNbI0 O0ECHeunTh M3ydeHHE CBOWMCTB M pa3MepoB (QUTYp, MX OTHOLICHUH U
B3aMMHOE PACIOJIOKCHHUE, OMUPACTCS Ha JIOTHYECKYIO, JOKA3aTeIbHYIO JIMHHIO.
[leHHOCTh HW3Y4YCHHS TCOMETPUHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS
3aKJIFOYaeTCI B TOM, UYTO OOYYAIOIIMICSA YYHUTCS IPOBOJMUTH JIOKA3aTEIbHBIC
pacCyXIeHHus, CTPOUTh JIOTMUYECKUE YMO3AKJIIOUCHHS, JOKa3blBaTh HCTUHHBIC
YTBEP)KIEHUSA W CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, TIPOBOIAUTE PACCYKICHUS
«OT TIPOTHBHOTO», OTJIMYATh CBOHCTBA OT NPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoii 1I€HHOCTBIO H3Y4YEHUs] TCOMETPUHU SBJSETCS HCIIOJIb30BaHHE €€ Kak
WHCTPYMEHTAa IpU pCEHICHUUM KaK MaTEMaTHYCCKHUX, TaK M IIPAKTUYCCKHX 3aJad,
BCTPEYAIOIIUXCSI B peaIbHOM XKU3HU. OOyJaromuics: T0HKEH HAaYIUThCS OIPEACIUTD
TEOMETPUYECKYI0 (DUTYypy, OmHcaTh CJIOBaMH JAaHHBIA YEPTEK WM PHCYHOK, HAWTH
TJIOMIAAbh 3EMENBHOTO YYacTKa, pacCYUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabens uiau TpeOyeMble pa3Mepbl rapaxka i aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTEIbHAS JIMHUS B HW3YYCHUU TreoMeTpud. Ilpw pemieHnm 3amay
MPAKTHYECKOTO XapakTepa OOYJaIOUMCS YYHUTCS CTPOUTHh MaTeMaTHYECKHE MOJCIH
peaTbHBIX JKU3HEHHBIX CUTYyAIlil, IPOBOJUTH BBIYMCICHHUS U OIICHUBAThH aJCKBATHOCTH
MOJIYYCHHOTO pe3yiIbTaTa.

KpaiiHe BaxHO MOMYEPKUBATH CBSI3M TEOMETPUHM C JAPYTUMH YIeOHBIMHU
npeaMeTaM, MOTHBHUPOBATh HCIIOIB30BATh OMNPEICIICHUS Te€OMETPUUYSCKUX (UTYp H
MOHSATHM, JIEMOHCTPHUPOBATh MPUMEHCHHE MOJYUYCHHBIX YMEHUN B (DM3UKE U TEXHHUKE.
Ot cBsa3u Hambosee SpKO BUIAHBI B Temax «BekTtopel», «TpuroHoMmerpuyeckue
cooTHoIeHus», «Meroa koopaunat» u « Teopema I[ludaropar.

VYueOHblii kypc «['comeTpusi» BKIIOYAET CICIYIONIME OCHOBHBIC pa3ciibl
conepkanms: «I'eomeTpuaeckue PUrypsl ¥ UX CBOMCTBaAY, «VI3MepeHrne reoMeTpuIeCcKuX
BEJIMYMHY», «JleKapToBBI KOOPAWHATHI Ha IIJIOCKOCTH», «BekTopel», «/[BrkeHuUs
I0CKOCTHY, «IIpeobpazoBanus mog00us.

OOmiee uYMCIO 4YacoB, PEKOMEHJOBAaHHBIX [UJIsI M3y4yeHHUs Y4eOHOro Kypca
«["eomerpus», — 204 gaca: B 7 xiacce — 68 gacoB (2 waca B Hemenro), B 8 kimacce —
68 uacoB (2 uyaca B Hezenmo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).
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COJEPXAHUE OBYYEHUA
7 KIIACC

HavanpHble noHATHA TeOMeTpUr. TouKa, psAMas, OTPE30K, JIyd. YToil. Buasl yrios.
BeprukaneHbie u cMexHbIe yribl. buccekrpuca yrna. JlomaHas, MHOIOYrOJbHUK.
[TapaynnenbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummerpuunble (urypbl. OCHOBHBIE CBOWCTBAa OCeBOM cummerpuu. lIpumepsl
CUMMETPHUH B OKPYXKaOLIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C TOMOIIBIO LIUPKYJS U JMHEWKHU. TpeyronbHuK. Bricora,
MeanaHa, OMCCeKTpuca, UX CBOWCTBA.

PaBHOOEPEHHBIN U PABHOCTOPOHHUI TPEYroJbHUKN. HepaBeHCTBO TPEYroIbHHKA.

CBolicTBa M NpPU3HAKK DPABHOOENPEHHOro TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTr OJIbHUKOB.

CBOlICTBa M TNPU3HAKM MApaUIENbHBIX NPsAMBIX. CyMMa YIJIOB TPEyrOJIbHHKA.
Breninue yrisl TpeyroJibHUKA.

[IpsmoyrosbHblli  TpeyroiabHUK.  CBOWCTBO  MeAMaHbl  IPSMOYTIOJBHOTO
TPEyrojabHUKa, NPOBEIAEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA IPSAMOYIOJIBHBIX
TpeyroiabHUKOB. [IpsMoyronsHBIN TpeyronbHuk ¢ yriaoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YyIJIe U O0JIbIIEH CTOPOHE TpeyroibHUKa. [lepnenaukysip
Y HAaKJIOHHAS.

I'eomeTprueckoe MecTo Touek. buccekTprca yriia u cepeIMHHBIN MEPIICHANKYIIP
K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

OKpy’>KHOCTb M KpyT, XOpJla U JuaMeTp, UX CBOMCTBA. B3anMmHOe pacnonoxxeHue
OKpy)KHOCTH U npsmou. KacarempHas u cekymas K OKpYKHOCTH. OKpyKHOCTB,
BIIMCaHHAasA B YroJl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamnenorpamm, €ro npu3Haku W CBOWCTBA. YacTHbIE
ClIydau rmapajiesiorpaMmMoB (IpSMOYTOJIbHUK, pOMO, KBaJpaT), MX MPU3HAKH ¥ CBOWCTBA.
Tpamnenus, paBHOOOKas Tparnenusi, €€ CBOMCTBA U MPU3HAKU. [IpsMoyroibHas Tpamnemus.

Meton ynBoenust Menuansl. LlenTpansHas cummerpus. Teopema ®aneca u reopema
O MPOMOPLMOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTrOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKaA.

[Togobue TpeyronbHUKOB, Ko3(duiment mnomaodus. Ilpusnakum momoOus
TPEYroJabHUKOB. [IpuMeHeHue moao0ust mpu peleHuy MPaKTHYECKUX 3a1a4.

CroiicTBa 1IomIae reoMerpuueckux ¢uryp. Dopmynsl A IUIOMIAAH
TpeyrojibHUKa, MapaiesorpamMma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAAeH
Nn0J00HBIX GUTYD.

Beruncnenue 1uiomaned TPEYrodbHUKOB M MHOTOYIOJBHUKOB HA KJIETYATOW
Oymare.
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Teopema Iludaropa. IIpumenenue teopemsbl [ludaropa mnpu pemeHUN
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrjla MpsMOYTOJBHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUTrOHOMETpUYeCcKHe (YHKIIMH YTIJIOB
B 30°, 45° u 60°.

Brnucannble W LEHTpaJbHBIEC YIJIbl, YTOJI MEXKIY KacaTeIbHOW W XOpAOW. YTJbl
MEXKIY XOpJAaMH U CEKYIIIMMHU. BriicaHHbIE 1 ONTMCAHHBIE YETHIPEXYTOJIBHUKYU. B3anMHoe
pacnoyio)keHre JBYyX OKpyxkHocTed. Kacanuwe okpyxnocren. OOmme KacaTtelbHbIE K

JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocunyc, Tanredc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. DOPMYJIbI IPUBEACHUS.

Pemenne TpeyrosbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. PenieHue
MPAKTUYECKUX 33]]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noao6us. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEIACHUU OTPE3KOB
CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mmHa (MOIysb) BEKTOPa, COHAMpPABICHHBIE BEKTOPHI, IPOTHBOIOIOKHO
HaIIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUH
HaJl BEKTOpaMu. Pa3lokeHwe BeKTOopa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatel  BekTopa. CkanspHOE€  INPOU3BEIECHUE  BEKTOPOB, IPUMEHEHHUE
JUTSl HAXOXKJICHUSI IJTUH U YTJIOB.

JlexkapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUS NPSAMOU U OKPYKHOCTHU
B KOOpAMHATAaX, IMEPECEYCHUE OKPYKHOCTEH M MpAMbIX. MeToi KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYKHOCTHU. [ panycHas u paauaHHas mepa
yIJia, BBIYUCIIEHUE JUIMH AYT OKpykHOCTeH. [1nomane kpyra, cekTopa, CErMeHTa.

JIBWOKCHHSI TUIOCKOCTH M BHYTPEHHHE CUMMeETpuH Guryp (dJIeMeHTapHbIC
npeacraniieHus). [lapamtenbubiii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yJbTaThl OCBOCHHUS TMPOTPpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 7/ KJjacce:

Pacno3naBath M3yueHHbIE TeOMETpUUYECKHE (PUTYpBI, ONpEeaeNaTh WX B3aUMHOE
pacmoJyio)keHue, wu300pakaTh TEOMETpUYECKHe (UTYyphl, BBITIOJHATH YEPTEKHU
10 YCJOBHUIO 3amaud. M3mepsTh JIMHEWHBIE W YIJIOBBIE BEIW4YMHBI. Pemars 3agauu
HAa BBIYUCJICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyIO OILICHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B peaibHOM
KU3HH, pa3MEpOB TPUPOAHBIX OO0BEKTOB. Pazmmuarth pasmepbl 3THX OOBEKTOB
I10 TIOPAJAKY BEIUYUHBL.
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CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsi MpU3HAKAMK PABEHCTBA TPEYTOJIbHUKOB, UCIIOIL30BATh MIPU3HAKU U
CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJHLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOUTE JIOTMYECKUE PACCYXKICHUS C UCIOJIb30BAHHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsi MpU3HAKAMH  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEAWAaHbI, MPOBEIEHHON K THIOTEHY3€ NPSMOYTOJBHOIO TPEYTroJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3aa4.

OnpenensaTh mapauiebHOCTh NPSAMBIX C TOMOINBIO YIJI0B, KOTOpPhIE 00pa3yeT
C HUMH cekymasd. Onpenenars napauiedbHOCTh MPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOU MPSIMOM O TOYEK IPYTrOM IPSIMOM.

Pemats 3a7aun Ha kieryaroi Oymare.

[IpoBOANTH BBIYMCIICHUS M HAXOAWTh YHMCIIOBBIC M OYKBEHHBIC 3HAYCHHS YIJIOB
B TE€OMETPUYECKUX 33/1a4aX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB M
MHOTOYT'OJIbHUKOB, CBOMCTB  YIJIOB, OOpa3oBaHHBIX TP IIEPECEUCHUU JIBYX
MapajyIeIbHBIX MPSMBIX CEKYyIIEH. PemmaTe mpakTuueckre 3aauu Ha HaX0KICHUE YTJIOB.

Bnagerr mMOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONPEeACIIsITh
OMCCEKTpUCY yIJla U CEPEANHHBIN NEePHIEHANKYIISIP K OTPE3KY KaK TeOMETPUUYECKUE MECTa
TOYEK.

DOopMyJIMpOBaTh OIPEICICHUS OKPY)KHOCTH M Kpyra, XOpApl W JHaMeTpa
OKPY>KHOCTH, TMOJIb30BaThCd MX CBOMCTBAMHU. YMETh MPUMEHATh OSTH CBOMCTBA
[IPU PEIICHUH 3a]1a4.

Brnaners noHATHEM ONMMCAHHON OKOJIO TPEYT OJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€ nentp. Ilomp3oBathcs dakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrojbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIUHHBIE MEPIECHAUKYJISIPHI K CTOPOHAM
TPEYrOoJIbHUKA MMEPECEKAOTCS B OJTHOM TOUKE.

Bnagete mnoHsITHEM KacaTtelbHOM K OKPYXHOCTH, IOJB30BATHCS TEOPEMOM
O TIEPIEHANUKYJISIPHOCTH KAacaTeJIbHOW U pajinyca, MPOBEAEHHOTO K TOUKE KAaCaHMUSI.

[Tosnb30BaThCA MPOCTEMIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMHM, ITOHUMATh KX
MIPAKTUYECKAU CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOUIBID LUPKYIS H
JIMHEUKH.

[IpenmeTHBIE pe3yJbTaThl OCBOCHUS MPOrPpaMMbl y4eOHOTO Kypca K KOHILY
oOydenus B 8 Kjacce:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
UX CBOMCTBAMH IPH PEIICHUHN T'€OMETPHUUECKHUX 3a/1ay.

[TpuMeHSATh CBOWCTBA TOYKH TEpECeUCHUs] MeIUaH TpeyroibHuKa (IleHTpa macc)
B PEILLIEHUH 3a/1a4.

Bragete moHATHEM CpelHEW JIMHUM TPEYroJbHUKAa M TpamneluH, MPUMEHSATh HUX
CBOMCTBA NpU pEIIEHHH reomerpuyeckux 3anad. [lomp3oBaTecs Teopemon daneca
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U TEOpEeMOM O NPOMOPLMOHAIBHBIX OTpE3Kax, NPUMEHATh UX I pPEelICHUs
MPaKTUYECKUX 3a]1a4.

[IpumeHATh TpU3HAKH TOA00MSI TPEYrOJLHUKOB B PEIICHUH TE€OMETPUUYECKHUX
3ajay.

[Tons3oBatbcsi Teopemoi Iludaropa myist  penieHUs TEOMETPUUECKUX U
MpakTU4eCKUX 3a1ad. CTpOUTh MATEMATHYECKYIO MOJIENb B MPAKTUYECKUX 3ajadax,
CaMOCTOSITEJILHO JIeJIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JTTUHBI.

Bnaneth NOHATUAMU CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOTO yria MPsSMOYTOJILHOTO
TpeyroyibHuKa. [101630BaThCsl STUMU TOHITUSAMU JJI PEIICHHS MPAKTHUECKUX 3a/1a4.

Bbrauciare  (pa3muvHBIME - CHOCO0AMM) IUIOIIAb TPEYTOJIbHUKA M IUIOIIAIN
MHOTOYTOJIBHBIX (UTYyp (MOJB3YsACh, Tie HEOOXOAMMO, KaNbKyisaTopoM). [IpuMeHSTH
MOJTYYEHHBIC YMEHHUS B TPAKTUUECKUX 3a]lauax.

Bianerp MOHATHSAMH BIHCAHHOTO M LEHTPAJIBHOIO YIila, UCMHOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yIjaX, yriax MeXmIy XopaaMu (CeKYIIMMHU) U yIiie MeXy KacaTeabHOU 1
XOpJI0¥ TIPH PEIICHUHN T€OMETPUUECKUX 3a/1ay.

Brnanerp MOHATHEM OMNMCAHHOTO YETHIPEXYIOJIBHUKA, IPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUU 3a/1a4.

[IpuMeHsTh MOMyYEHHbIC 3HAaHUS HA MPAKTUKE — CTPOUTH MATEMATUUECKHUE MOJICTTH
I 3aJad  peallbHOM JKU3HM U MPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C TpPUMEHEHHWEM TMOoJ0OuS W TPUTOHOMETPUM (TOJB3YSACh, TJ€ HEOOXOIUMO,
KaJIbKYJATOPOM).

[IpenMeTHBIC pe3yabTaThl OCBOCHHMS TMPOrpaMMBl y4eOHOro Kypca K KOHITY
oOyueHus B 9 kJacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKLMU OCTPHIX YIJIOB, HAXOAUTh C MX MOMOILBIO
Pa3UYHBIC DJIEMEHTHI MPSAMOYTOJILHOTO TPEYrojbHUKA («PEIIeHUue MPsIMOYTOJIbHBIX
TPEyroJbHUKOB»). Haxoauth (C TIOMONIBIO  KabKYyJISITOpa) JUIMHBI W YIJIBI
JUTSl HeTaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcst (opMysnaMu MPUBEACHHS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM  JUIsl HAXOKJIECHHSI COOTHOLUEHUH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYHHAMM.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JISi HAaXOXJECHHS PAa3IAYHBIX
9JIEMCHTOB TPEYroJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY), MPUMEHSTh UX MPHU PEIICHUU
reOMETPUYECKUX 3a7au.

Brnagets moHsATHSMH TpeoOpa3oBaHMsl MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX uryp. Ionb3oBaTbest cBoCTBAaMHU MOAOOMS MPOU3BOJIBHBIX (DUTYD, YMEThH
BBIUMCIISITH JUIMHBI U HAXOJUThH YIJIbl Y TOA0OHBIX Guryp. [IpumensTs cBoiicTBa mogo0us
B MPAaKTUYECKUX 3aJadyax. YMeTb MPUBOAUTH MPUMEPHl MOAOOHBIX  (UTYD
B OKPYXAIOILEM MUDE.

ITonb30BaThCsl TEOpEMAMH O MPOU3BEAEHUU OTPE3KOB XOpPJI, O IPOU3BEIECHUU
OTPE3KOB CEKYILUX, O KBAaApaTe KacaTeIbHOM.

43



[Tonp30BaThCsi BEKTOpAMU, TOHUMATh MX T'€OMETPUUYECKUN U (PU3NUECKUN CMBICI,
NPUMEHSATh WX B PEIICHUW TEOMETPUYECKUX W (Pu3ndeckux 3amad. [IpuMeHsThH
CKaJSIPHOE MPOU3BEJICHNE BEKTOPOB JJII HAXOXKICHUS JIJTUH U YTJIOB.

[Tonp30BaThCsl METOAOM KOOPAMHAT Ha IUIOCKOCTU, NMPUMEHSTh €r0 B PEIICHUH
IrCOMETPUUECKUX U MPAKTHUYECKUX 3a]1a4.

BrageTs mOHATHAMYU TPABHUIIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPYKHOCTH, JJTMHBI
JyTH OKPY>KHOCTH M PaJMaHHOW MEpHI YIJIa, YMETh BBIUUCIATH IUIONMIAb KPyra U €ro
yactei. [[puMeHsITh TOTydeHHbIE YMEHHUS B TPAKTUUECKUX 3aj1auax.

Haxoauth ocu (WJIK IICHTPBI) CAMMETPHUH (PUTYp, TPUMEHSTh IBHYKEHUS TIOCKOCTH
B IIPOCTEUIINX CITyYasX.

[IpuMeHATH MOTy4YCHHBIC 3HAHKS Ha TIPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJICIIH
JUISL  3a7a4  pea’dbHOM JKM3HM M TMPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TNPUMEHECHHUEM I0J00UsS W TPUTOHOMETPUUECKUX (yHKIUH (MOJIB3ysSICh, TJIe
HEO0OXOUMO, KATbKYIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIACC

HaumenoBanue paznena |Konnuectso OcHoBHOE OCHOBHBIE BUJIBI I€ATEIBHOCTH 00yYaOIXCs

(TembI) Kypca 4acoB COJICP)KAHME
[Ipocreitmme 14 [Ipocreitmme DopMyJIHPOBATH OCHOBHBIE TOHATHS U ONPEACTICHUS.
reoOMeTpUYECKUe (PUrypol u Ir€OMETPUUECKHUE Pacno3naBaTrh H3y4eHHbIE FTeOMETpPUUECKUE (UTYPHI,
uX cBolcTBa. M3mepenue OOBEKTBHI. onpeaessiTb UX B3aUMHOE PacCIOI0KEHNE, BHIIOJIHATD
reOMETPUYECKUX BEIUYHH MHOrOoyroJbHUK, YEepTEK 10 YCIOBHIO 331a4H.
JIOMaHasl. IIpoBoauTh NpocTENINE TOCTPOEHUS C TOMOILBIO LIUPKYJIS

CMmexHbIE U
BEPTUKAJILHBIC YTIIHI.
Pabota

C MIPOCTEUIIUMHU
yepTeKamu.
N3Mepenne TMHENHBIX
Y YTJIOBBIX BEJIWYMH,
BBIUHCJICHUE OTPE3KOB
U yIJI0B

Y JIUHEUKHU.

HN3mepATh TMHENHBIE U YTIIOBBIE BEJIUYUHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha I1a3» pa3Mepbl pealbHbIX 00BEKTOB,
NPOBOJAUTH TPYOYI0 OLIEHKY UX Pa3MEPOB.

Pemathb 3a1a4n Ha BBIYHMCIICHUE JUIMH OTPE3KOB U BEJIMYHH
YTJIOB.

Pemathb 3a1a4un Ha B3aHMHOE PACIIOJIOKEHNE
Tr€OMETPUYECKUX PUTYP.

IIpoBoauTh KIaccU(UKAIUIO YTIIOB, BBIYUCIAATH
JIMHEWHBIE U YTIIOBBIC BEJIMYMHBI, IPOBOAUTH
HEOO0XOAMMBbIE 10Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMMTBLCH C HCTOPHEH Pa3BUTHS T€OMETPUH

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TpEyroJIbHUKax U

Pacno3HaBaTh 1apbl paBHBIX TPEYTOJLHUKOB Ha TOTOBBIX
yeprekax (¢ ykazaHueM MPU3HAKOB).
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MePBUYHBIE
MIPEACTABIICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBEeHCTBA

TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIBLHUKOB.
CBOICTBO M€IMaHbI
MPSIMOYTOJILHOTO
TPEYrOJbHUKA,
MIPOBEAEHHOMN

K TUTIOTEHY3E.
PaBHOOEApEHHBIE U
PaBHOCTOPOHHUE
TPEYTrOJIbLHUKHU.
[Ipu3Haku 1 CBOKCTBA
PaBHOOEIPEHHOTO
TPEYroJbHUKA.
HepaBencTBa

B r€OMETPHH.
IIpsAMOYTOJIbHBIN
TPEYTOJIBHUK C YTIIOM
B 30°

BoIBoauTh ciieacTBUS (PAaBEHCTB COOTBETCTBYIOIIMX
AIIEMEHTOB) U3 PABEHCTB TPEYTOJIHHHUKOB.

D opMyTHPOBATH OIIPENEIICHUS: OCTPOYTOJIBHOIO,
TYIOYTOJIBHOTO, MIPSIMOYTOJILHOT'0, PaBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MEJIMaHbl TPEYrOJIbHUKA; CEPEANHHOIO IEPIIEHIUKYIISIPaA
OTpE3Ka; EPUMETPA TPEYTOJIbHUKA.

®opMyIHPOBATH CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOT O
TpPEyroJabHUKA.

Crtpoutb 4epTexu, pemiarb 3a4a4u ¢ TIOMOUIBIO
HAaXO0XJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHSTH IPU3HAKKA PABEHCTBA NPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4aX.

Hcnonb3oBaTh HIUPPOBHIE PECYPCHI AJISI MCCAETOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMMTBHCH € HCTOPHEH PAa3BUTHUS TEOMETPHUU
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[lapasuienbHbIE IPAMBIE,

CyMMa YTJIOB TPEYrOJIbHUKA

14

[TapannenbHble
psIMBbIE, UX CBOMCTBA.
Hakpecr nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE

IIpU NIEPECEUECHUN
napajuieIbHbIX
IPSIMBIX CEKYIICH).
[Ipu3nHak
napajieIbHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSTHUMI
OT TOYEK OJHOH
IIPSIMOU O BTOPOU
IIPSIMOM.

Cymma yrioB
TPEYrOJbHUKA.
Buemnue yribt
TPEyrojabHUKA

D®opMyJIHPOBATH MOHATHE APAIIEIBHBIX IPSIMBIX,
HAXOAUTH NPAKTUYECKUE ITPUMEPBL.

M3yuartp cBolicTBa yrioB, 00pa30BaHHBIX NIPU MEPECECUEHUN
IapaJIeNIbHBIX NpAMBIX cexyuieil. IIpoBoauTh
A0KA3aTeJIbCTBA MMAPAJUIETBHOCTH ABYX MPSMBIX C TOMOIIBIO
YIJ10B, 0Opa30BaHHBIX MPU NEPECEUEHNUN ITUX MPAMBIX
TPETHEU MPAMOU.

BuI4HMCaSTh CyMMY YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIBHHKA.
HaxonuTh yucioBble 1 OyKBEHHbIE 3HAUEHUS YTII0B

B FCOMETPUYECKHUX 3a7a4aX C UCIOJIb30BAHUEM TEOPEM

0 CyMMe€ YIJIOB TPEYIOJIbHUKA U MHOT'OYT OJIbHUKA.
3HAKOMHUTBCH € HICTOPHEH Pa3BUTHUS FEOMETPUU

OKpy>KHOCTB U KpYT.
['eomeTpuueckue
MMOCTPOCHHUS

14

OKpyXHOCTb, XOpAa 1
TUAMETP UX CBOKCTBA.
Kacarenpnas

K OKPY>KHOCTH.

OKpyX HOCTBb,
BIIMCAHHAS B YIOJI.

D®opmMyJIHPOBATH ONpeaeJeHUsI: OKPYKHOCTH, XOP/bI,
JMaMeTpa U KacaTeabHOM K OKpykHOCTH. M3ydyaTh nx
CBOMCTBA, NPU3HAKHU, CTPOUTH YEPTEXKHU.
HccaenoBarp, B TOM YKCIIE HCHOJB3YS HU(PPOBLIE
pPecypcChl: OKPYKHOCTb, BIMCAHHYIO B YTOJI; LEHTP
OKPYKHOCTH, BOUCAHHOMW B YTOJI; PABEHCTBO OTPE3KOB
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[Toasatue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca n
CEepPEANHHBIN
MIEPIICHAUKYJIAP
KaK F€OMETPUUYECKUE
MeCTa TOYEK.
OKpyXHOCTBb,
OMHCaHHas OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenimme
3a/1auu

Ha MOCTPOCHHE

KacaTeJabHBIX.

HUcnoab3oBats MeToa ' MT 1u1a nokazarenbCcTBa TEOPEM

0 MEePECEUYCHUH OUCCEKTPUC YIIIOB TPEYrOJIbHUKA U
CEpPEANHHBIX NMEPNEHAUKYISIPOB K CTOPOHAM TPEYrOJIbHUKA
¢ nomoipo I'MT.

OBJaaaeBaTb NOHATHSIMM BIHCAHHON M OIMCAHHOM
OKPY>KHOCTEW TPEYTrOJIbHUKA, HAXOAUTh LICHTPHI 3TUX
OKPY>KHOCTEM.

Pemiats OCHOBHBIEC 321a4M HA MOCTPOEHME: yIJia, PABHOIO
JAHHOMY; CEPEIMHHOTrO MEPICHANKYIISIPa JAHHOTO OTPE3Ka,;
MPSIMOM, TPOXOISIIEH YEPE3 JAHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOU MPSIMOil; OMCCEKTPHUCHI JAHHOTO
yIJja; TpeyTroJbHUKOB

10 Pa3JIMYHBIM JJIEMEHTaM.

3HAKOMHUTBLCS ¢ HICTOPHUEH Pa3BUTUS T€OMETPUU

[loBTOpeHue, 06001IeHNE 4 [ToBTOpEeHue n Pemars 3agaum Ha TOBTOPEHUE, ULUTFOCTPUPYIOIITUE CBSI3U
3HAHHH 0000IIIeHHEe OCHOBHBIX | MEXAY Pa3IMIHBIMHA YaCTSIMH Kypca
MIOHSTUNA W METOA0B
Kypca / Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC

HammenoBanue paznena | KonuuectBo OcHoBHOE OcHOBHBIE BUJIbI ACSTEIBHOCTH 00 y4aIOUTUXCSI
(TeMbI) Kypca JacoB COJIepIKaHHE

UeThIpEXYTrObHUKA 12 [Tapamnenorpamm, ero | M300paxarb U HAXOAUTH HAa YEPTEKAX
NIPU3HAKY U CBOWMCTBA. | YETBIPEXYTOJbHUKU PA3HBIX BUJOB M UX DJIEMEHTHL.
YacTHble ciydyan ®opMyIHPOBATH ONpeJeJeHUsI: apajuieJorpaMma,
apajuIeIorpaMMOB NpsAMOYIroJIbHUKA, poM0a, KBagpara, Tpaneuuu, paBHOOOKOM
(IpSIMOYTOJTbHHK, Tpaneuuu, IpsAIMOyroJIbHOW Tpanenuu.
pOMO, KBajpar), Ux Jloka3bIBaTh U MCNOJIB30BATH NIPH PelIeHUM 32124
MIPU3HAKHA U CBOMCTBA. | NMPHU3HAKU M CBOMCTBA: MapaJUIEIOrpaMma,
Tpaneuus. IpSIMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tpaneluuu, paBHOOOKON
PaBHoOOKas u Tpanenuu, IpsAMOYTrOJIbHON Tpanenuu.
MPSIMOYTOJIbHAS IIpumMeHsATs MeTO yIBOCHUS MEANAaHbl TPEYTOJIbHUKA.
Tpanenuu. Hcnoab3oBaTh HUPPOBBIE peCypChl ISl UCCIICIOBAHMS
Meron yaBoeHus CBOMCTB U3y4aeMbIX QUTYP.
MEIUaHBL. 3HAKOMHTBHCH ¢ HCTOPHEH PAa3BUTHUS TEOMETPHUU
LenTpanbHas
CUMMETpUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAMTH MOCTPOEHUS C TOMOLIBIO IUPKYJISI U JIUHEUKH

0 TPOIOPITMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKH

TeopeMa

0 IIPOMOPIIMOHATBHBIX
OTpe3Kax.

Cpennsist nTMHUA
TPEYrOJIbHUKA.

C UCIOJIb30BaHue Teopembl Dajeca U TEOpEMBI

O IPOINOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLIMOH AJIBHBIN OTPE30K.

IIpoBoauTH 10Ka3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYIroJIbHUKA IIEPECEKAOTCS B OJHOU TOUYKE, U HAXOAMThH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopurioHaNIbHBIE
OTPE3KH.

LlenTp macc

B TPEYTI'OJIbHUKE.
ITomoOubIEe
TPEYTrOIbHUKH. Tpu
MpU3HaKa nogo0us
TPEYrOJIbHUKOB.
[Ipumenenue

10 100U

IIPU PELICHUU
IPAKTUYECKUX 3a7a4

CBSI3b C LIEHTPOM Macc, HAXOAUThb OTHOLIEHHUE, B KOTOPOM
MEAMAHbI JAEISATCS TOUKOM UX MepeceueHusl.

Haxoaurp 110100HbIE TPEYTOJIBHUKY HAa FTOTOBBIX YEPTEkKAX
C YKa3aHMEM COOTBETCTBYIOIIMX IPU3HAKOB MOA00US.
PemaTh 3aga4u Ha OAOOHBIE TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO TIOCTPOEHUS YEPTEKEN U HAXOKICHUS
N0JI00HBIX TPEYT OJIbHUKOB.

IIpoBoauTh 10Ka3aTENbCTBA C HUCIIOJIB30BAHUEM
IPU3HAKOB MTOI00MS.

Jloka3bIBaTh TPU MpPU3HAKA TO00US TPEYTOJbHUKOB.
IIpuMeHsATH MOy4eHHbIE 3HAHUS [IPU PELICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3a]au.

3HAKOMHTBCH C HCTOPHEH Pa3BUTHUSA T€OMETPUU

[Imomans. Haxoxnenue
[JIOIIA/IEN TPEYTOJbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Tnomanu mogoOHBIX GUTYP

14

CBoiicTBa miIomnaaen
r€OMETPUYECKHUX
uryp.

DopMyJIbl

JUTSL TITOLIa
TPEYTroJIbHUKA,
napajjiesorpaMmma,
Tparnenuu.
Breruucnenue
MJIOIIAAEH CIIOKHBIX

dburyp.

OsgJ1aieBaTh NEPBUYHBIMH NpPeCTaBJIeHUIMHU 00 001Ieit
Teopuu wiomaau (Mepsi), GOpMyITHPOBATH CBOKCTBA
IUIOIIA/IH, BBIICHATD UX HATJISIIHBIM CMBICIL.

BeiBoaMTH (pOpMYIIBI IIIOMIAAN MTapajIeorpaMma,
TPEyroJbHUKA, Tpaneuuu U3 GopMysbl IO U
NPSMOYTOJIbHUKA (KBaIpaTta).

BbIBoAUTH (POPMYJIBI MIJIOLIAIN BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHaIl U Yrol MeX]1y HUMH.
Haxonuts momanu ¢uryp, n300pakEHHBIX Ha KJIETYaTOU
Oymare, HCIoJIb30BaTh pazoueHue (GUrypsl Ha 4acTu U
JOCTpaBaHHUE.
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[Tnomaau Guryp

Ha KJIeT4aTon Oymare.
[Tnomaan mogo0HBIX
buryp.

3amaun

C IPaKTUYECKUM
COJICp)KaHUEM.
Pemienue 3amau

C IOMOIIILIO METO/Ia
BCIIOMOT'aTEJILHOU
IUIONIA U

Pa36upaTs npuMepsbl UCIIOIH30BAHUS BCTIOMOTATSIBHON
TUTOIIAIM JIJIS PEIICHUS TCOMETPUYSCKHX 3aad.
Haxoaurts muiomaau mogo0HsIX GUTYD.

BbruncasTh wionaay pa3iniHbIX MHOTOYTOJIBHBIX (PUTYP.

Pematp 3aa4u Ha TUIOIIA/b C TIPAKTHYECKAM
coiep)KaHueM

Teopema [ludaropa u
Hayajia TPUrOHOMETPUHU

10

Teopema [udaropa, u
€€ MPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUECKHUX
G yHKIIHI OCTPOTO
yria npsSMOyTOJbHOTO
TPEYroJbHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTrOJLHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXKJIECTBO

Joxa3zbiBaTh Teopemy [ludaropa, ucnonb3oBarp eé

B IIPAKTHYECKUX BBIYUCIICHUSX.

®opMyJIMPOBATH OIPEEICHUS] TPUTOHOMETPUUECKUX
(GYHKIHI OCTPOTO yIiia, MPOBEPSATHh UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOLICHHUS

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOIICHUS MEXAY CTOPOHAMU B
PSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMysbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO JIJIsI HAXOXKICHHSI
COOTHOIICHUH MEXIy TPUTOHOMETPUUIECKUMU (DYHKITHSIMU
Pa3IMYHBIX OCTPHIX YTJIOB.

IIpumMeHSATH MOJTy4YEeHHBIE 3HAHUS U YMEHHSI IPU PELICHUH
NPaKTHYECKUX 3a/1a4.

3HAKOMHUTBHCA C HCTOPHUEH PAa3BUTHSI TE€OMETPHUU
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YTbl B OKPYKHOCTH.
BriucaHHbIE U ONMCAHHBIE
YETBIPEX YT OJIbHUKHU.
KacarenbHbie

K OKpyxHocTU. Kacanue
OKPYKHOCTEMN

13

Bnucannsie u
LEHTPAJIbHBIE YTJIBI,
YTOJI MEXIY
KacaTeJILHOM U
XOPI0M.

Y1ibl MexIy
XOpIaMU U
CEKYIINMU.
Bnoucannsie n
OIMMCaHHBIC
YETBIPEX YT OJIbHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIpY PELICHUU
r€OMETPUYECKHUX
3aj1ad4.

BzanmHuoe
PaCoI0KEHHUE JIBYX
OKPYXHOCTEM, 001I1e
KacaTelbHBIC.
Kacanue
OKPY>KHOCTEU

DopMyIHPOBATHh OCHOBHBIE ONPEEIICHHUS, CBSI3aHHbIE

C yriiaMu B Kpyre (BIHCaHHBIN yroJ, IEHTPaIbHBIA yTro).
HaxoauTs BIIMCaHHBIE YIJIbl, ONUPAIOIIMECS HA OJIHY YTy,
BBIYHUCJISATH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIjax, TEOPEMbI O BIUCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O IEHTPAIbHOM YTJIE.

HccnenoBarp, B TOM YuCie C TOMOILIBIO IIU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONUCAHHBIE YETHIPEX YT OJIBHUKH,
BBIBOJMTH X CBOWCTBA U NPU3HAKH.

Hcnonb3oBaTh 3TH CBOMCTBA U MPU3HAKU IIPHU PELICHUU
3aja4
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[ToBTOpeHue, o6o0mEeHNe 4 [ToBTOpEHUE PemaTh 3a1a4u Ha MIOBTOPEHHE, WIITFOCTPUPYIONINE CBI3U
SHAHWUI OCHOBHBIX MOHATUM U | MEXJY pa3IMYHBIMU YacTSIMHU Kypca

METOJI0B KypcoB 7 u 8

KJIacCcoB, 00001IeHNE

3HaHUM
OBILEE KOJIMYECTBO 68

YACOB IIO [IPOI'PAMME
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9 KJIACC

HanmenoBanue paznena | KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI JESATEIBHOCTH 00YJaIOIUXCS
(TeMbI) Kypca 4acoB COJIEpKaHUE
Tpuronomertpusi. TeopemMbl 16 Onpenenenne @D opMyJTHPOBATH ONpeeJeHUs] TPUTOHOMETPUUECKUX
KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSMBIX YTJIOB.
Pemienune TpeyroibHUKOB GbyHKIMIA yTII0B OT BbIBOOUTH TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB
0° o 180°. ®opmynsl | (C pagrycoM OIMMCAaHHOW OKPY)KHOCTH).
IIPUBEJICHUS. BoiBoauTh GOpMYJIBbI IJI BHIYMCICHHUS MJIOIAAEH
Teopema KOCHHYCOB, C MCIIOJIb30BaHUEM TeopeM TpuroHoMeTpuu (hopmyria
TeopeMa CUHYCOB. IJIOIIAIM TPEYT OJIbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEKIY
Pemenue HUMH, opMyJia TUIOIIAINA YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTr OJIBLHUKOB. JMArOHAIT M YTOJI MKy HUMHU).
[IpakTrueckoe Pemats TpeyroJibHUKH.
MIPUMEHEHUE PemaTs npakTudyeckue 3aqauu, CBOISIIIUECS
JOKa3aHHBIX TEOPEM K HAXO0XCHUIO PA3IMYHBIX AJIEMEHTOB TPEYT OJIbHUKA
[IpeobpazoBanue mMoa00usl. 10 [MonsTne OcBauBaTh NOHsSITHE TPEOOPA30BAHUS TTOIO0USI.
MeTpuueckne 0 npeoOpa3oBaHUU HccaenoBaTh OTHOIICHHE JIMHEHHBIX 2JIEMEHTOB (PUTYpP
COOTHOIIICHUS nozmoous. pHy IIpeoOpa3oBaHUM OO0,
B OKPYKHOCTH CoOTBETCTBEHHEIE Haxoautb npuMepsl TO100HS B OKpYXKaromen
3JIEMEHTHI IONOOHBIX | J1eHCTBUTENILHOCTH.
¢uryp. BbIBOAMTHL METpUUYECKHE COOTHOLIEHUS MEXAY OTPE3KAMU
Teopema XOpA, CEKYIIUX U KaCaTCJIbHBIX C UCII0JIb30BAHUEM

O MPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

BITMCAHHBIX YTJIOB U TIOJIOOHBIX TPEYTOJBLHUKOB.
Pemats reomerpryecKkre 3a1auu U 3a1a41 U3 peabHOU
YKWU3HU C UCIIOJIb30BAHUEM MOJOOHBIX TPEYTOJILHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TEOpEMA O KBAAPATE
KacaTeJIbHOM.
[Ipumenenune

B pelICHUU
r€OMETPUUECKUX
3a7a4

BekTopsl

12

Onpenenenune
BEKTOPOB, CIIOKECHHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHUE BEKTOPA
Ha YHCIIO.
Pu3nyecKuii u
r€OMETPUYECKUMN
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOpaM.
KoopannaTtsl
BEKTOpA.

CxansgpHoe
MIPOU3BECHUE
BEKTOPOB, €r0

Hcnmosb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUICCKUN (TIEpEeMEIICHNE) U
(u3mueckuii (CUIa) CMBICIBI BEKTOPOB.

3HaTh onpeaeseHUsi CYMMBbI U pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOpA Ha YUCJIO, MCCJIe0BATH
TF€OMETPUYECKUN U (PU3NYECKUI CMBICIBI ATUX ONEpaLHii.
Pemiatb reoMeTpU4ECKHE 33a4H C UCIIOIb30BAHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM
BEKTOpPAaM.

Hcnonb3oBark CKaIsIpHOE IPOU3BEICHUE BEKTOPOB,
BbIBOIUTb €r0 OCHOBHBIE CBOMCTBA.

BopI4uCasTh CyMMY, pa3HOCTh U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaJIsipHOE MPOU3BEICHHUE JIS1 HAXO0XKACHUS
JUTUH U YTJI0B
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MIPUMEHCHUE
JUTST HAXOXKICHUS
JUTAH U YTJIOB.
Pentenue 3amau

C IMOMOIIBIO BEKTOPOB.
[IpumeHeHne BEKTOpOB

JUTSL pEIICHUS 33129
busuku

JlexapTOBBI KOOPANHATHI
Ha IJIOCKOCTH

JlekapToBBI
KOOPJAMHATBI TOUYEK
Ha IJIOCKOCTH.

YpaBHEHHE IIPSAMO.

YpaBHeHHE
OKPYKHOCTH.
KoopannaTel Touek
IepeceyeHus
OKPYKHOCTH U
MIPSAMOM.

Merton koopauHaT
IIPU pELICHUN
r€OMETPUIECKUX

3aa4, IIPaKTHICCKUX

3aaa4

OcBanBaTh NOHSATHE IPSIMOYTOJIBHON CUCTEMBI
KOOpAUHAT, 1€KapTOBBIX KOOPAUHAT TOUYKH.

BeiBoAUTEH ypaBHEHHE NIPSMOM U OKPYKHOCTH. Bb11ensTeh
IIOJIHBIN KBaJpaT [l HAXOXKJAEHUS LEHTpa U paauyca
OKPY>KHOCTH 10 €€ YPABHEHHUIO.

PemaTe 3a1a4u Ha HAXO0XKJICHUE TOUYEK NIEPECEUCHHUS
IPSIMBIX U OKPYKHOCTEN € MTOMOILBIO METOJa KOOPANHAT.
Hcnonb3oBaTh CBOMCTBA YyrioBOro KO3 QpuuueHTa npsmoit
IIPU PELICHUH 3a]1a4, JJIsl ONPEAEIEHUS PACTIONIOKEHUS
PSMOM.

IIpuMeHATH KOOP/IMHATHI IPU PEIIEHUH T€OMETPUYECKHUX U
MPAKTUYECKUX 3a7a4, JIJIsl TOCTPOCHHS] MaTEMATUYECKUX
MOJIeIIei peaibHBIX 3aau («METOI KOOPIUHATY).
IMoab30BaTHCA 17151 HOCTPOCHUS M UCCIIEAOBAHUN

U (POBBIMU PECYPCAMH.

3HAKOMHUTBHCH C HCTOPHE PAa3BUTHUS TEOMETPUU
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[IpaBusbHBIE
MHOTOYTOJIbHUKH.
JImvHa OKpY>KHOCTH U
MJI0IIab KpyTa.
Briauciaenue rioniaaeu

[IpaBuiibHBIE
MHOTOYTOJIbHHUKHU.
Yucno n. JIauna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pannannas mepa
yria.

ITnomane kpyra,
CEKTOpa, CErMEHTA

DopMyJTHPOBATH ONPEIEIICHUE IIPABUIIBHBIX
MHOTOYT'OJIBHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHonb30BaThCsI MOHATUEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM
C IOMOIIIBIO NMPAaBUJIBHBIX MHOTOYT'OJIbHUKOB, ONpPedeJsTh
YUCJIO T, IJIMHY AYTU U PaAUAaHHYIO MEPY yria.
IIpoBoauTh mepexon OT paaguaHHON MEpHI yria

K IpaJlyCHOM U Ha0OOPOT.

OmnpeneasiTe 1IOMAb KPyra.

BoiBoauTh popmyabl (B TpajyCHOM U pauaHHON Mepe)
JUISL JUTMH YT, TUIOIIAAEN CEKTOPOB U CETMEHTOB.
BbruuncasiTh iomaan Guryp, BKIOYAIOMUX JIEMEHTHI
OKPY)KHOCTH (KpyTa).

Haxoaurts mioniaay B 3aja4ax peaibHOM KU3HU

JIB>KEHUS TUIOCKOCTH

ITonsiTHe 0 ABMXKECHUH
IUIOCKOCTH.
[TapannenbHblii
MEPEHOC, MOBOPOT
IIpumenenue

MIpY PEUICHUU 3a/1a4

Pa30uparsb nipuMepsl, WILUTFOCTPUPYIOIIUE TOHITUS
JBUKCHUS.

DopMyJTHPOBATH ONPEIEIICHNS NTapaUICIIBHOTO IEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpHUU. BLIBOIUTH MX CBOMCTBA,
HAXOAUThb HENOJABUKHBIEC TOUKH.

HaxoauTb UEHTPBI U OCH CUMMETPHIA MPOCTEUIINX PUTYP.
IIpumeHsTH MapauieIbHbIN IEPEHOC U CUMMETPUIO TIPU
pEILICHUH T€OMETPHUECKUX 337a4 (pa30uparh IpUMEpHI).
Hcnonb30BaTh 17151 MOCTPOCHUS U UCCIEAOBAHUN

U (POBBIE PECYPCHI

[loBTOpeHue, 06001IeHNE,
cUcTeMaTu3anus 3HAHUU

IToBTOpEHUE
OCHOBHEIX MOHATHUH U

OnepupoBath NOHATUSIMU: HUTYpA, TOUKA, TIPsMasi, yroJ,
MHOTOYTOJIbHUK, PABHOOCIPEHHBIN U PABHOCTOPOHHHIMA
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METO/IOB KypcoB 7—9
KJ1accoB, 000011eHnE
Y CHUCTEMAaTU3aLM
3HAHUM.
IIpocrenmme
r€OMETPUYECKHUE
burypsl u ux
cBoucTBa. M3mepenne
r€OMETPUYECKHUX
BEJINYHH.
TpeyroJibHUKWU.
[lapannenbHble 1
MEPIEHIUKYJISIPHbBIE
MpsIMBIE.
OKpY)HOCTb U KpYT.
['eomeTpuueckue
MOCTPOEHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucanuelie u
OTMCAHHBIE
OKPY>KHOCTH
MHOTOYTOJIbBHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeThIpEXyroabHUKMY.
Bnucanunele

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIM TPEYTOJIbHUK, MEINAHA,
OucceKkTpHca U BBICOTA TPEYrOJIbHUKA, [TapalljIeIorpamMM,
pPOMO, PAMOYTOJIbHUK, KBaJIpaT, TpareLuus; OKpY>KHOCTb,
KacaTellbHas; paBEHCTBO U 1ogooue ¢uryp,
TPEYrOJBbHUKOB; NapaJIeIbHOCTD U MIEPIEHANKYIJIIPHOCTb
IPSIMBIX, YTOJI MEXKAY NPSAMBIMU, CHMMETPHS] OTHOCUTEIIBHO
TOYKH U NPSMOMU; JINHA, PACCTOSTHUE, BEJIMYHNHA YIJIa,
IJIOIIAIb, TIEPUMETD.

Hcnosb3oBarh (popmMyJibl: EpUMETPA U TIIOMIAIN
MHOI'OYI'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U ILIOLIAIN KPYra,
00BbEMa MPSAMOYTOJILHOTO NapaJIeNIECHIE 1A.
OnepupoBath NOHATUAMM: IPSIMOYTOJIbHAsA CUCTEMA
KOOPJIMHAT, BEKTOP; MCIOJIb30BATH 3TU IOHATUS IS
IIPEACTABIICHUS JAHHBIX U PELIEHU 3a7a4, B TOM YHCIIE

U3 APYTUX Y4eOHBIX IPEIMETOB.

Pemats 3a1a4u Ha MOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTFOCTPALMIO CBA3EH MEXKY Pa3JIMYHBIMU YaCTAMU Kypca.
BeiOMpaTh MeTOx Ui pelIeHUs 3a1a4u.

Pemiathb 3a1a4M U3 NOBCEHEBHOMN KU3HU
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Y ONMCaHHbIC
YETHIPEX YT OJLHUKH.
Teopema [Tudaropa u
Havasa
TPUTOHOMETPHUH.
Pemenue o0mux
TPEYr OJILHUKOB.
[IpaBusibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBwxkenus. [Togobue.
CummMmerpus.
[Tnomane.
Brruncnenue
orontaaei. [ nomann
noJA00HBIX GuUryp.
JlexapToBbI
KOOPJAMHATHI HA
MIJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68
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PABOYAS ITPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B 7-9 KJIIACCAX

INOACHUTEJIBHAS 3AIIMCKA

B coBpemeHHOM 1M(POBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE
OOJIBIIYIO0 3HAYMMOCTb, KaK C TOUKHU 3PEHUs MPAKTUUECKUX MPUIOKEHUHN, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIMMOM KaxJoMy uesioBeKy. Bospacraer uucio npodeccuit,
IpU OBJAJACHUM KOTOPBIMH Tpedyercs Xopomias ©0a3oBas NOATOTOBKA B 00JacTH
BEPOSATHOCTU U CTATUCTHKH, TaKasl MOATOTOBKA BaXKHA /I MTPOAOLKEHUS 00pa30BaHUs U
TSl yCTIenTHOM podeccuoHaIbHON Kapbephl.

Kaxaplil 4esnoBek MOCTOSSHHO MPUHUMAET PENIEHUS HA OCHOBE UMEIOIINXCS Y HETO
JAHHBIX. A JUIsi 0OOOCHOBAaHHOI'O TPHUHSATHUSA PEIICHUS B YCIOBHUSIX HEIOCTaTKa WJIU
n30bITKa WHGOpPMAIMU HEOOXOJMMO B TOM YHCIE XOpouo CcHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIUICHHUE.

NMeHHO mO3TOMY OCTpO BCTaja HEOOXOJIUMOCTh C(HOPMUPOBATH Y OO0 yHAOUTUXCS
GYHKIMOHATBHYIO TPAMOTHOCTh, BKJIIOYAION[YI0 B Ce€0S B KayeCTBE HEOTHEMIIEMOMU
COCTaBIISIIONICH YMEHHE BOCIPUHUMATh M KPUTHUYECKU AHAIM3UPOBATH MH(OpPMAIIHIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (popMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEW, MPOU3BOJIUTH MNPOCTEUIINE BEPOSITHOCTHBIE
pacu€Thl.

3HaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMHM MpUHIUIIaMU cOOpa, aHaliu3a W
NPENCTABICHUS JIaHHBIX W3 pa3IUYHbIX cdep >KU3HM OoOlecTBa M TrocyJapcTBa
npuoOmaer oOyyaromuxcss K  OOIIEeCTBEHHBIM HWHTepecam. V3yueHue OCHOB
KOMOMHATOPUKHN PpPa3BUMBAET HABBIKM OpraHU3alMM Mepedopa M MOJACYETa YHUCIa
BapMaHTOB, B TOM YHCJIE B MPUKIATHBIX 3aja4aX. 3HAKOMCTBO C OCHOBAMH TEOpUU
rpadoB co3maér maremaTuyeckuili (GyHAaMeHT sl (GOPMHPOBAHUS KOMIIETEHLUN
B oOnactu uHGOpMATUKU W HUPPOBBIX TeXHOJOTUM. [Ipy HM3ydyeHHHM CTATUCTHKU U
BEPOSITHOCTA OOOTAIAIOTCS MPECTABICHUS OOYJarONIMXCs O COBPEMEHHOW KapTHHE
MHUpa U METOJIax €ro MccieloBaHus, (GOpMHUPYETCS MOHUMAHHE POJM CTAaTUCTUKH Kak
WUCTOYHMKA COIMAIBHO 3HAYMMOW HH(POPMAllUA W  3aKJIAJBIBAIOTCSI  OCHOBBI
BEPOSTHOCTHOI'O MBIIIJICHUS.

B cooTBeTcTBUM C JMaHHBIMU LIEJISAMHU B CTPYKTYpE MPOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCTh U CTATHUCTHKA» OCHOBHOI'O OOIIEro 00pa30BaHUs BBIJEICHBI CIEIYIOIINE
coJiepikarenbHO-MeToanueckne JuHuu: «lIpefcTaBieHre MaHHBIX W OMHUCATENIbHAS
CTaTHCTHKa», «BeposTHOCTHY, «IJIeMeHTh KOMOMHATOpPHKW», «BBeraeHue B Teopuio
rpadoBy.

Conepxxanne muauM «llpencraBieHne JaHHBIX W ONUCATENIbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM 1Ji1 (POPMHUPOBAHUSI HABBIKOB paOOTHI ¢ UH(pOPMAIUEH: OT YTCHUS U
WHTEprpeTanuu WH(pOpMaIuu, NPEICTAaBICHHOW B TaOIMIAX, HAa JguUarpaMmax u
rpadukax, 10 cOopa, NpPENCTaBICHUS M aHAIM3a JAHHBIX C UCHOJIb30BaHUEM
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CTAaTUCTUYECKUX XapaKTEpPUCTUK CPEOHUX M pacceuBaHus. PaboTtas ¢ JaHHBIMH,
oOyyarolyecs: ydaTcsi CUMTBIBATh M HWHTEPIPETUPOBATH JIAHHBIC, BBIJIBUTaTh,
apryMEeHTUPOBATh U KPUTUKOBATh IIPOCTEMNIINE TMIIOTE3b], PA3MBIIUIATE HAJl aKkTOpaMH,
BBI3bIBAIOIIMMH HW3MEHYHMBOCTh, M OLIEHMBAaTh HX BIHMSIHUE HA paccMaTpUBaEMbIe
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE TMpPENCTABIEHUE O CIY4alHOW W3MEHYMBOCTH, MCCIEA0OBAHUE
3aKOHOMEPHOCTEN M TEHICHUWW CTAHOBUTCS MOTHUBHUPYIOIIEHM OCHOBOM I W3y4ECHUS
TEOpUHU BEPOSATHOCTEN. bosblioe 3HaueHne UMEIOT MPAKTHYECKUE 3aJaHHs], B YACTHOCTH
OIIBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK Mepa IpaBIoNoJo0us CIy4ailHOrO COOBITHS.
[Tpu n3yueHnn yueOHOTO Kypca 00ydaromuecs 3HaKOMSITCS ¢ MPOCTEHIITMMHU METO/IaMu
BBIYKCIICHUS BEPOSITHOCTEN B CIy4YailHBIX HKCIIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH, IO3BOJISIOIIMMHU CTABUTh U
pematby Oosiee CIOKHBIE 3a1aud. B ydeOHbIN Kypc BXOJSAT HayalbHbIEC MPEACTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIS€TCA 3HAKOMCTBO OOy4YaroIIMUXCs
C MHOXXECTBAaMU M OCHOBHBIMHM ONEPALMSIMHU HAJl MHOXECTBAMHU, PAaCCMATPHUBAOTCS
OpUMEPbl NPUMEHEHUS MJIs pEIICHUs 3ajlad, a TakKKe HCIOJb30BAHHUS B JIPYrUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MTpeIMeTax.

B 7-9 xnaccax uzydaercst yueOHbIN Kypc «BepoITHOCT M CTAaTUCTHKA», B KOTOPBIH
BXOJAT paszzaensl: «lIpencraBieHne [aHHBIX M ONMCATENbHAs  CTAaTUCTHKAY,
«BeposTHOCTBY, «2eMeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadosy.

OO0miee YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JIsi M3Y4YEHUs Yy4yeOHOro Kypca
«BepositTHOCTh M cTaTucTHKay, — 102 vaca: B 7 kimacce — 34 yaca (1 yac B Henmeno),
B 8 Kimacce — 34 yaca (1 gac B Henenro), B 9 kiacce — 34 vaca (1 gac B Hezeo).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBineHue AaHHBIX B BHJE TaOJdMl, auarpaMM, rpadukoB. 3amoiHeHue
TaOJIMI], YTEHUE U MOCTPOCHHE ArarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYrOBBIX).
UreHue rpaukoB peanbHBIX IMpoleccoB. M3pnedueHne MHPOpMAIMU U3 AMATPAMM U
TaOJIUI, UCTIOIb30BaHNE U UHTEPIPETALUs JaHHbIX.

OnucarenpHas CTaTHCTUKA. CpeaHee apudMeTHdYecKoe, MeauaHa, pa3Max,
HauOoJIblIee U HAaMEHbIIee 3HaueHUsI Ha00opa YHUCIIOBbIX NaHHBIX. [IpruMepsl cirydaitHo
U3MEHUYHBOCTH.

Ciy4aiiHblii SKcriepuMeHT (OMBIT) U ClTydaifiHOe coObITHe. BeposiTHOCTE U YacToTa.
Posib ManoBepOATHBIX U IPAKTHUECKH JIOCTOBEPHBIX COOBITUI B MPHUPOJIE U B OOIIIECTBE.
Monera u urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

['pad, BepmmHa, pedpo. Crenenp BepmuHbl. Yncno pédbep U cymmapHas CTENeHb
BepuuH. [Ipeacrasnenue o cBsa3Hoctu rpada. Llenu u nuxnsl. Ilytu B rpadax. O6xon
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rpada (ditepoB myth). IIpeacrasnenne 00 opreHTHpOBaHHOM rpade. Peirenue 3amay
C IOMOTIBIO TpadoB.

8 KJIACC

[IpencraBnenre JaHHBIX B BUJE TaOJHII, TUarpamMm, rpaguKoB.

MHOK€ECTBO, 3JIEMEHT MHOKECTBA, MMOJAMHOKECTBO. Onepanuy HaJl MHOKECTBaAMU:
oObeAMHEHUE, IepeceueHue, aonoiaHeHue. CBoiicTBa omnepanuil HajJ MHOXKECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATEIBHOE, PACIIPEACIUTENBHOE, BKIIIOUeHU. Mcnonp30Banue
rpauueckoro MpeACTaBICHUS MHOXKECTB JJIi ONUCAHUS PEAIbHBIX MPOIECCOB H
SBJICHUH, IPU PEILICHUU 3a]1a4.

N3mepenne paccenBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUWE
YHUCJIOBBIX Ha0OpoB. JlnarpamMMa paccemBaHus.

DnemMeHTapHbIe COOBITHS ciiydaiiHoro omnbita. Ciydaiinbie coObITHs. BepositHOCTH
coObITHI. OMNBITEI ¢ PABHOBO3MOXKHBIMU 3JIE€MEHTapHBIMU COOBITHSMU. CiydailHbIN
BbIOOp. CBSI3b MEXKIY MaJOBEPOATHBIMM W TPAKTUUYECKU JTOCTOBEPHBIMU COOBITUSIMU
B MIPUPO/JIE, OOIIECTBE U HAYyKeE.

JlepeBo. CBoOHMCTBa IEpPEBBEB. E€AUHCTBEHHOCTh IIYyTH, CYIIECTBOBAHHWE BHUCSIYEHN
BEPIIMHBI, CBSI3b MEXJY YHMCIOM BEpIIMH U uyucioM pEOep. IIpaBuiio ymMHOKEHHS.
Pemenue 3a1a4 ¢ nomotpko rpagos.

[IpoTuBononoxubie coObiTud. uarpamma Ditiepa. O0beIMHEHUE U NTEPECEUCHUE
coowsiTuii. HecoBMectHbie coObITHS. Dopmyna CloXKEeHUS BEPOATHOCTEH. Y cCloBHAA
BeposiTHOCTh. [IpaBuno ymuoxkenusi. HesaBucumbie cobObiTusa. [IpencraBienue
DKCIEPUMEHTA B BHJE JepeBa. PemeHne 3amay Ha HAXO0XKACHUE BEPOSTHOCTEN
C IOMOIIBIO J€PEBA CIYYANHOTO IKCIIEPUMEHTA, IUarpamMMm JuJiepa.

9 KJIACC

[IpencraBienne MaHHBIX B BHUJE TaOIUIl, quarpaMm, TpaduKoB, WHTEPIPETAIUs
JaHHBIX. UTeHHE U MOCTPOEHUE Ta0IUIL, AUArpaMM, TpaUKOB MO pealbHBIM JaHHBIM.

[lepecranoBku u dakropuan. CodeTaHuss W YUCIO couyeTaHUi. TpeyroibHHUK
[Nackains. Pemenue 3ama4 ¢ MCMOIB30BaHHEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. Ciy4daliHbIi BBIOOp TOUYKHM U3  (QUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYI'H OKPYKHOCTH.

Ucneitanne. Yenex m Heygawa. Cepust ucnbelTaHuid 10 nepBoro ycnexa. Cepus
ucneiTanuii bepaymum. BepostTHoCcTH cOOBITHI B cepur uCTIbITaHUN bepHyIm.

CnydailHass BeIMYMHA W PACIPENENICHHE BEpPOATHOCTEW. MaremaTudyeckoe
oXxugaHue u aucrepcus. [Ipumepbl MaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETHYECKOTO
CPENHETO 3HAYCHUS BEIMYMHBL. MaTeMaTU4eCKOE OKUJIAHWUE U JUCIIEPCUS CIIyYalHOMH
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymm».

[TonsiTue 0 3akoHe OoNbIINX YyKcel. M3MepeHre BEpOSITHOCTEN ¢ TOMOIIBIO YaCTOT.
Ponb 1 3HaYeHUE 3aKOHA OOJBIIMX YUCEN B IPUPO/JIC U OOIIECTBE.
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ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE peE3yJbTaTHl OCBOCHHUS TMPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOydeHus B 7 KJjacce:

Yurtate wuHpOpMaLMIO, TNPEACTABICHHYIO B TalOiuiax, Ha JIuarpammax,
IPEJ/ICTaBIISATh JaHHBIC B BUJIC TAOJUI], CTPOUTH JHAarpaMMBbI (CTOIOUKOBBIE (CTOIOYATHIE)
¥ KpyroBbI€) [0 MAaCCUBaM 3HAUCHHU.

OnuceIBaTh M MHTEPHPETUPOBATH PEATbHBIE YHCIOBBIE TAHHBIE, NTPEICTABICHHBIE
B TabnuIIax, Ha IUarpammax, rpadukax.

Hcnonb30BaTh I ONMCAaHUS JAHHBIX CTaTUCTUYECKUE XaPAaKTEPUCTUKU: CpPEIHEE
apuMeTnyeckoe, MeArana, HauooJbIllee U HAaUMEHbIIIee 3HAYCHUS, pa3Max.

HmeTh npeacTaBieHre O CIIy4ailHOW M3MEHUYMBOCTU Ha TPUMEPAX LEH, PU3NUECKUX
BEJIMYMH, AHTPONOMETPUYECKUX JAHHBIX, MMETh IIPEACTABICHUE O CTAaTUCTUYECKOU
YCTOMYHBOCTH.

[IpenMeTHBIC pe3yabTaTBl OCBOCHHS IMPOTPaMMBbl y4eOHOro Kypca K KOHILY
oOydeHwus B 8 KJjacce:

N3Bnekath u mpeoOpa3oBbIBaTh MHOOPMAIIHIO, TPEICTABICHHYIO B BHJE TaOJIHII,
nuarpamM, rpaduKoB, MPEICTARIATh JaHHbBIC B BUJI€ TaOJUII, JUArpaMM, I'pa(uKoOB.

OnuceIBaTh TaHHBIE C TOMONIBIO CTATUCTUYECKHUX MOKA3ATENEH: CPEAHUX 3HAUCHU
U Mep paccenBanus (pa3max, TUCIIEPCHs U CTaHIapTHOE OTKJIIOHCHUE).

HaxoauTh 4acTOTBI UYMCIIOBBIX 3HAUYCHHH W YacTOThl COOBITHM, B TOM 4HCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HAOIIOACHHU.

HaxoauTe BepOSTHOCTH CIIy4allHBIX COOBITMI B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU 3JI€MEHTAPHBIMU
COOBITHSMHU.

Ucnons3oBaTh rpaduueckue MOJENIU: JIEPEeBO CIIYYaHOrO HKCIEPUMEHTA,
JAyarpaMMbl Diepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHATHSIMHU. MHOXKECTBO, IMOJMHOKECTBO, BBINOJHATH ONEpPalU
HaJl MHOXKECTBaMH. 00beJIMHEHNE, TIepeceyecHre, JOTIOJHECHHE, TEPEUNCIISATh dJIEMEHTHI
MHOKECTB, IPUMEHSITh CBOMCTBAa MHOKECTB.

Ucnons3oBaTh Tpaduyeckoe MPeCTaBICHUE MHOXXECTB W CBSI3ed MEXAYy HUMU
JUI. OMMCAaHMSl MPOLIECCOB U SIBJICHUM, B TOM YMCJIE MPU PELICHUM 337ad U3 JPYTrHUX
y4eOHBIX TTPEIMETOB U KYpPCOB.

[IpenmeTHBIE peE3yJbTATHl OCBOCHHUS MPOrPaMMbl y4e€OHOTO Kypca K KOHILY
oOydenus B 9 kJjacce:

W3BnekaTe W TpeoOpa3oBBIBATH WHQPOPMAIMIO, TPEICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUJE TaONMIl, IuarpaMm, rpaduKoB, IMPEJACTaBIATh JIaHHBIC B BHJIC
Ta0JIuI, JUarpamMmm, rpauKoB.
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Pemarh  3ajauM  OpraHM30BaHHBIM  IIEpeOOPOM  BapHaHTOB, a  TakKKke
C MCIIOJIb30BaHHEM KOMOMHATOPHBIX IIPABHII U METOIOB.

Hcnonp30BaTh onmucaTelIbHbIC XapaKTEPUCTHKH JIJIT MAaCCHBOB YHCIIOBBIX JaHHBIX,
B TOM YHCJIC CPETHUE 3HAUCHUS U MEPHI pACCCHBAHMS.

HaxoauTh 4acTOThl 3HAYEHHUH M YaCTOThI COOBITHS, B TOM YHCIIE IIOJb3YSiCh
pe3ylibTaTaMH MPOBEAEHHBIX U3MEPCHHUH 1 HAOJIIOICHHUI.

HaxoauTh BepOATHOCTH CIyYalHBIX COOBITHI B U3YYCHHBIX OIBITaX, B TOM YHCIIC
B OIBITaX C PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITUSMH, B CEPHSIX HMCIIBITAHHM
JI0 TIEPBOI'O yCIIeXa, B CEPHUAX UCIbITaHUN bepHysm.

VIMeTh mpecTaBiIeHUE O CIIYYaiiHON BEIMYUHE M O PaCIIpeIeICHHH BEPOSITHOCTEH.

VIMeTh mpeACTaBICHHE O 3aKOHE OOJIBIIMX YHCEI Kak O IPOSBICHUN
3aKOHOMEPHOCTH B CJIy4ailHOW HW3MEHYMBOCTH W O POJM 3aKOHA OOJBIIUX YHCEI
B IIPUPOJIC U OOIIIECTRE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HammenoBanue pazaena |KonnuectBo OcHOBHOE cofepKaHue OcCHOBHBIE BUJIbI ACSATEIBHOCTU 00YYaIOIIUXCS
(TeMbI) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 IIpencraBnenne JaHHBIX OcBanBaTh CrOCOOBI MPE/ICTABICHUS

B Tabnmunax. [Ipaktuueckue
BBIUMCJICHUS 110 TAOIMYHBIM
JNaHHbIM. M3BNeueHue u
MHTEPIIpeTalns TaOJINIHBIX
naHHbIX. [IpakTnueckas
pabota «TaGmuub.
['padpuueckoe
MPEICTABJICHNUE TAHHBIX

B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
IIOCTPOEHUE AHArpamM.
[Tpumepsl femorpapuieckux
JUarpaMM.

[IpakTrueckas paborta
«JlnarpamMbD)

CTaTUCTUYECKUX JTAHHBIX U YHCIOBBIX MACCUBOB
C MOMOIIBIO TAOJINL U AMArPaMM € UCIIOJIb30BAHUEM
aKTyaJIbHBIX U BaKHBIX JaHHBIX (AeMorpaduueckue
JAHHBIE, IPOU3BOJICTBO IIPOMBILUIEHHON U
CEJIbCKOXO03IMCTBEHHON MPOAYKIINH, OOIIECTBEHHBIE
Y TIPUPOJIHBIC SIBIICHHS).

N3yuyaTs MeTOABI pabOTHI C TAOJIUYHBIMU U
rpauuecKuMU MPEeACTABICHUAMU JAHHBIX

C MOMOIIIBIO IU(PPOBBIX PECYPCOB B XOJI€
IPAKTUYECKUX paboT

OnucaresnpHasg CTAaTUCTUKA

Yucnossie HaOOphl. CpeHee
apudmeTudeckoe.
Menuana 4rciioBoro Hadopa.

OcBauBaTh NOHSITHS. YHCIIOBOK HA0Op, Mepa
ICHTPAJIbHON TeHIeHIIMU (Mepa LIEHTPa), B TOM YHCIIC
cpenHee apupMeTHIECKOe, MEIHaHa.
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VY CcTONUMBOCTS MEJIUAHBI.
[TpakTudeckas padota
«CpenHue 3HaAUCHUS.
Haunbonbliee 1 HauMeHbIIIEE

3HA4YCHHA YN CIIOBOI'O Ha60pa.

Pasmax

OnuchIBaTh CTATUCTUYECKHUE TAHHBIE C TOMOIIBIO
cpemHero apuMeTHIeCKOro M MeInanbl. PemaTh
3a/layu.

HN3yuyaTs CBOMCTBA CPEIHNUX, B TOM YHUCIIE

C TIOMOIITBI0 U POBLIX PECYPCOB, B X0/
MPAKTUYECKUX PAOOT.

OcBanBaTh NOHATHS: HAMOOJBIIIEE U HAUMEHBIIIEE
3HAYEHUS YHUCIOBOTO MAaCcCHBA, pa3Max.

Pemartsb 3agaum Ha BEIOOD criocoOa onmvcaHus
JAHHBIX B COOTBETCTBUHM C MPUPOION TAHHBIX U
LEISIMUA UCCIIEIOBAHUS

CiyyaliHasi U3MEHYMBOCTD

CiyyaliHasi ©3MEHYUBOCTD
(mpumepsr). YactoTa
3HAYEHHUU B MacCCHBE
JaHHBIX. | pynnupoBKa.
I'ucrorpammsl.
[IpakTrueckas paborta
«CrnydaiiHasi USMEHUYUBOCTH)

OcBanBaTh NOHATHSA. YaCTOTA 3HAYECHUN B MACCUBE
JNAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOrPaMMa.
CTpouTs 1 aHATU3UPOBATH THCTOIPAMMBI,
noAOMpAaTh NOAXOAIINN 1IAar TPYIIIUPOBKH.
OcBauBarthb rpapuuecKkie npeacTaBIeHUs pa3HbIX
BUJIOB CIIy4aliHOW U3MEHUYMBOCTH, B TOM YHUCJIE

C IOMOLIBIO0 LIU(PPOBBIX PECYPCOB, B XOJ€
IPAKTUYECKON pabOThI

Brenenue B Teoputo rpadon

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3agaun

¢ momorsio rpada. CreneHpb
(BasIeHTHOCTB) BEPILMHBI.
Yucno pédep u cymmapHas
cTerneHp BepiuH. Llens u

OcBauBarthb nousitusi: rpad, Bepuna rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIUHBI), IIETb U
1070:9)

OcBauBaTh NOHSITHSL: TYTh B rpade, SUIEPOB MYTh,
00xop rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 321241 HAa TOMCK CYMMBI CTETIEHEN BEPILIVH
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k. [IyTs B rpade.
[IpencraBieHne o CBI3HOCTH
rpada. O6xox rpada
(s1i1€pOB MyTH).
IIpencraBnenue

00 OPHEHTUPOBAHHBIX

rpadax

rpada, Ha mouck 06xoma rpacda, Ha MOUCK MyTen

B OPHEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cOCOOBI MTPEICTABICHMS 32/1a4 U3 Kypca
alreOpbl, FTEOMETPUH, TCOPHH BEPOSTHOCTEH, APYTUX
IPEAMETOB C IOMOIIBIO TPadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE METTH, PYHKIIMOHAIEHBIC
COOTBETCTBHS) Ha TIpUMEpax

BeposTHOCTH M yacToTa
CIIy4afHOTO COOBITHS

Ciy4aiiHbIil OIBIT U
CllydaiiHoe coOBITHE.
BeposatHOCTh 1 yacToTa
coObITHs. Posb
MaJIOBEPOSITHBIX U
MPAKTUIECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B obmiectBe. MoHeTa u
UrpajgbHasi KOCTh B TEOPUH
BEPOATHOCTEMN.
[IpakTruueckas pabora
«YacToTa BBITIAZICHUS OpJIay

OcBanBaTh NOHATHS: CIYYANHBIN OINBIT U
ClIy4ailHoe cOObITHE, MaJIOBEPOSITHOE U MPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuaTh 3HaUUMOCTH MAJIOBEPOATHBIX COOBITUIN

B IIPUPOJIC U OOIIECTBE HA BAXKHBIX MPUMEpPaX
(aBapuu, HeCYACTHBIC CITy4Yau, 3allUTa MEPCOHATBLHON
UH(pOPMAIINK, Iepeiada JaHHBIX).

HN3yyars posib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJierneit (MOHeTa, UrpajibHas KOCTh) B TCOPHU
BEPOSTHOCTEN.

Hao6mronaTh u M3y4aThb 4acTOTY COOBITHI B IPOCTHIX
IKCIIEPUMEHTAX, B TOM YHUCJIE C MTOMOIIBIO ITU(POBBIX
PECYPCOB, B X0/ IPAKTUYECKON PabOTHI

O000111EHME,
crUcTeMaTu3anus 3HAHUU

[IpenacraBieHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
BeposTHOCTS CiydaitHOTO
COOBITHS

IToBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUMU.

PemaTe 3aga4u Ha PECTaBICHUE U ONMCAHNE
JAHHBIX C TOMOIIBIO H3YYEHHBIX XapaKTEPUCTHK.
OO0cy:k1aTh NpUMepbI CIYYaHBIX COOBITHIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHbIX COOBITUHM, UX POJIM B IPUPOJAE U KU3ZHU
YyeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KJIACC

HaumenoBanue pazznena |[KonmdecTBo OCHOBHOE cofiepxKaHue OCHOBHBIE BUJIBI I€ATEIBHOCTH 00yYaOLIUXCsS
(TembI) Kypca 4acoB
[ToBTOpEeHue Kypca 4 [IpencraBnenue JaHHBIX. IoBTOPATH H3y4YEHHOE U BBICTPAMBATH CUCTEMY

7 xnacca

OnucarenpbHasg CTaTUCTHKA.
CrnydaitHast U”3BMEHUUBOCTD.

Cpennue uyncioBoro Habopa.

CnydaitHble COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckne Mmoaenu
TEOPUHU BEPOSITHOCTEM:
MOHETa U UTpaJIbHasi KOCTh

3HAHUM.

Pemarb 3agaum Ha IPEACTABICHUE U ONTUCAHUE
JAHHBIX C TOMOILbIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemars 3agaum Ha IpeACTaBIEHUE TPYNITUPOBAHHBIX
JAHHBIX U ONMKMCAHUE CIIYYalHOW U3MEHYHUBOCTH.
Pemars 3agaum Ha ONpeACIICHHE YaCTOThI
CIIy4ailHbIX COOBITHI, 0OCYKIEHUE IPUMEPOB
CIIy4ailHBIX COOBITHI1, MAJIOBEPOSTHBIX U
MPAKTUYECKU JIOCTOBEPHBIX CIyYalHbBIX COOBITUMN, UX
POJI B IPUPOJE U KU3HU YEIOBEKA

OmnucarenpHas CTATUCTHKA.
PaccenBanne naHHBIX

Otknonenus. Jucnepcust
YHUCJIOBOTO Habopa.
CrangapTHOE OTKJIOHEHHUE
YHUCJIOBOTO Habopa.
JlnarpamMmBbl paccenBaHUs

OcBauBaTb NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUEC, UCIIOJIb30BATh 3THU XaPAKTCPUCTHUKHN
AJIs1 OIIMCaHUA paCCCUBAHUS JAHHBIX.

BLII[BI/IF aTh I'HIOTE3BI 00 OTCYTCTBHH WJIM HAJTMINHN
CBs3M 110 JuarpaMmMaM paCCCrBaHH.

CTpOI/ITI) auarpaMmbl paCCCUBAaHUS IO UMCIOIIUMCA
JaHHBbIM, B TOM 4HCJIC C IIOMOINBIO KOMIIBIOTCPA
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MHoXecTBa

MHO0XeCTBO, ITIOAMHOKECTBO.
Onepanuu Haj
MHOKECTBaAMHU:
oObeMHEHNUE, TIEpeceUeHuE,
JIOTIOJTHEHHE.

CpolicTBa oneparnmii

HaJl MHOYKE€CTBaMU:
MIEPEMECTUTENBHOE,
COUYETATENbHOE,
pacnpeeuTeNbHOE,
BKJIFOUEHUS.

['padpuueckoe
MPEACTABIICHUE

MHOKECTB

OcBauBaTh NOHSITHA. MHOXKECTBO, DJIEMEHT
MHOKECTBA, MOJIMHOKECTBO.

BoInoHATH onepanum HajJ MHOXECTBAMMU:
oObeMHEHUE, TIEpeceYeHue, I0MOIHEHHUE.
Hcnosab30BaTh CBOMCTBA: IEPEMECTUTEIILHOE,
COYETaTeNIbHOE, PaclpeIeTUTENbHOE, BKIIIOUECHHUS.
Ucnoab3oBaTh rpaduueckoe mpeacTaBICHNUE
MHOYKECTB IPU OMKUCAHUY PEATbHBIX ITPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33]1a4 U3 IPYTUX Y4eOHBIX
MIPEAMETOB U KYpCOB

BeposATHOCTH Cly4allHOTO
coOBITHUS

DneMeHTapHbIE COOBITHSI.
Cny4daitHbie COOBITHS.
brmaronpusTcTByromue
AJIIEMEHTAPHBIE COOBITHA.
BepositTHOCTH COOBITHI.
OnBITH C PaBHOBO3MOXKHBIMHU
DIIEMEHTAPHBIMU COOBITHSIMH.
CrnyvaitHblit BEIOOD.
[IpakTrueckas paborta
«OnBITHI

C PaBHOBO3MOKHBIMH

OcBauBaTh NOHATHSI. dJIEMEHTaAPHOE COOBITHE,
ciy4aiiHO€ COOBITHE KaK COBOKYITHOCTh
0JIaroNMpUSITCTBYIOIIUX JIEMEHTaAPHBIX COOBITHM,
PaBHOBO3MOXKHBIC DJIEMEHTAPHBIE COOBITHSI.
Pemars 3a1a4u Ha BBIYMCIICHUE BEPOSITHOCTEN
COOBITHI TIO BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIIBITA.

Pemats 3a1a4u Ha BBIUMCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C IMMOMOIIBI0 KOMIIBIOTEPA.
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SIIEMEHTAPHBIMH
COOBITHUSIMUY

IIpoBoauTHL U M3y4aTh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(c ucnop30BaHMEM MOHET, UTPATBHBIX KOCTEH,
OpYruX MOJEJIEN) B X0J1€ MPAKTUYECKON pabOThI

Beenenue B Teoputo rpados

Hepeso. CBolicTBa AepeBa:
€IUHCTBEHHOCTh NYTH,
CYIIECTBOBAHUE BUCSUYECH
BEPIIUHBI, CBSA3b MEXKY
YUCJIOM BEPIIVH U YUCIIOM
pe€o6ep. IlpaBuno yMHOXKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 6e3 nukia,
BHUCsYas BepiiiHa (JINCT), BETBb JIePeBa, MyTh

B JIEpEBE, TUAMETP JIEPEBA.

N3y4ars CBOMCTBA JEPEBA: CYLIECTBOBAHUE BUCAUYECH
BEPIINHBI, €AUHCTBEHHOCTh IYTH MEXKIY JIByMsI
BEPLIMHAMM, CBSA3b ME¥K]ly YHCJIOM BEPILIHH U YUCIOM
pedep.

Pemars 3agaum Ha TOMCK U TIEPEUHCIICHUE TYTEH

B JIEPEBE, ONPE/ICIICHNE YUCIIa BEPIINH WK pEdEp

B JiepeBe, 00X0]1 OMHAPHOTO JAEPeBa, B TOM YHUCTIE

C IPUMEHEHHUEM TPaBUJIa YMHOXKEHUS

Cnydaitabie COOBITHS

[IpoTHBOIOIOKHOE COOBITHE.
Hwnarpamma Ounepa.
OObenrHEHNE U epeceyeHne
coOwITHil. HecoBMecTHBIE
coObITus. Dopmyna
CJIOKEHUS BEPOSTHOCTEM.
[IpaBHiIO yMHOXKEHUSA
BEPOSTHOCTEHU. Y CIIOBHAs
BeposATHOCTh. HezaBrcrumeble

OcBauBaThb NOHATHUS: B3AUMHO TPOTUBOIIOJIOKHBIC
cOOBITHS, OTNlepalliy HaJl COOBITUSIMU, OOBEIUHECHUE U
nepeceueHue coObITUH, Auarpamma Ditiepa
(Ditnepa—BeHnHa), COBMECTHBIC 1 HECOBMECTHBIC
COOBITHS.

N3yyath TeopeMbl O BEPOSATHOCTH 00bEAMHEHUSI
JBYX COOBITHI ((POPMYIIBI CIOXKEHUS BEPOSTHOCTEN ).
Pemars 3agaum, B TOM 4uCJIe TEKCTOBBIC 3a1a4U

Ha OTIPEJICIICHUE BEPOSTHOCTEN OObETMHEHUS U
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coObITus. IlpencraBnenue
CIIy4alHOI'O dKCIIEPUMEHTA
B BUJIE JIepeBa

repeceyeHust COOBITUH € MTOMOINILIO YHCIIOBOM
npsIMOH, AuarpaMm Ditiepa, GopMyIIbl CI0KEHUS
BEPOSTHOCTEU.

OcBauBaTh NOHATHUS: IPABUIIO0 YMHOXKEHUS
BEPOSTHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS AEPEBO CIIY4YaitHOTO OIbITA.

H3yuarth cBolicTBa (ONpecicHUs) HE3aBUCUMBIX
COOBITUM.

Pemiarb 3aga4um Ha ONpeieNICHUE U UCIIOJIB30BAHNE
HE3aBUCHUMBIX COOBITHI.

Pemars 3agaum Ha TOUCK BEPOSITHOCTEMN, B TOM
YUCJIE YCIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBA
CIIy4alHOIO OIbITa

O000111EHHE,
cUCTeMaTU3anus 3HAaHUU

[IpencraBnenue JaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'padwi. BepositHOCTH
CITy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IHoBTOPATH U3YyYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemarp 3a1aum Ha NpeCTABICHUE U ONMCAHUE
JAHHBIX C MOMOIIBIO U3YYEHHBIX XapAKTEPUCTHK.
Pemathb 3a1a4um c mpruMeHEHHEM TpadoB.

PemiaTe 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI TIO BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHMN, B TOM YHCJIC B OTBITAX

C PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMU COOBITUSIMU.
Pemars 3a1a4u Ha HAXO0KIECHUE BEPOSTHOCTEN
00BbETMHEHUS U TTIEPECCUCHHS COOBITHM, B TOM YHCIIC
HE3aBHCHUMBIX, C HCTIOJIb30BaHUEM TpaduIeCKUX
IIPEACTABICHNUN U I€PEBA CIIy4aliHOIO OIBITA.
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PemaTtp 3aa4uu Ha IEpEUYNCIICHIE KOMOMHAITII
(uncna mepecTaHOBOK, YHCIIA COYCTAHM),

Ha HaXOXJICHUE BEPOSTHOCTEH COOBITHI C
MIPUMEHEHUEM KOMOMHATOPHUKHU, B TOM YHCIIE

C UCIOJIb30BaHUEM Tpeyroiabauka Ilackans

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

34
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9 KJIACC

HanmenoBanue paznena |KomuuecTtBo OcHOBHOE cojiep:KaHue OCHOBHBIE BUJIBI JICATEIILHOCTA 00 y4aIOIIUXCS
(TeMbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHne TaHHBIX. IHoBTOPATH HU3yUYEHHOE U BHICTPAUBATH CUCTEMY

8 kitacca

OnucarenpbHasg CTaTUCTHKA.

Omnepanuu HaJi COOBITUSIMH.

HezaBucuMocTh COOBITHI

3HAHUM.

Pemartsb 3agaum Ha IpeACTABICHUE U ONUCAHUE
JAHHBIX.

Pemarthb 3aga4m Ha HAXO0XKIEHUE BEPOSTHOCTEN
00bEIMHEHUS U TTepeceueHUs] COOBITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOIH30BAHUEM IpadUUECKUX
MpEeACTaBICHUN U JIEpeBa CIy4ailHOTO OMBITA.
Pemarts 3a1a4um Ha iepedrciieHuEe KOMOUHAIUN
(uncita mepecTaHOBOK, YUCIIA COYCTAHHM),

Ha HAXO0XJCHUE BEPOSTHOCTEN COOBITHI

C IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCJIC

C UCIOJIb30BaHUEM TpEYyrojbHuKa [Tackans

DneMeHThl KOMOMHATOPUKHU

ITepecranoBku. dakropuall.

CoueraHus U YUCIIO
coueTaHul. TpeyroapHuK
[Tackais. IlpakTuyeckas
pabota «Beruncienue
BEPOSITHOCTEU

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHSA. KOMOMHATOPHOE MPABUIIO
YMHOXXEHHUSI, YIOpsIOYeHHas 1mapa, Tpoika 00bEKTOB,
nepecTaHoOBKa, (paKTopUal Yuciia, COYeTaHne, YUCIIOo
CoueTaHuil, TpeyrojabHukK [lackamns.

Pemiare 3a7a4m Ha nepeyuciIeHUe yIopsA0YEeHHbIX
nap, TpoekK, EPEUUCIICHUE [IEPECTAHOBOK

Y COYETAaHUU DJIEMEHTOB Pa3JINYHbIX MHOKECTB.
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KOMOMHATOPHBIX (DYHKIIHIA
AJIEKTPOHHBIX TaOIUI»

Pemath 3aa4yu Ha TPUMEHEHUE YHCIIa COYCTAHUN

B ayreOpe (cokpaméHHOe YMHOKEHUE, OMHOM
HproToHa).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a7auu

Ha BBIYHCJIEHUE BEPOSTHOCTEN, B TOM YHCIIE C IIOMOILIBIO
AJIEKTPOHHBIX TA0JIUIL B XO/1€ MPAKTHYECKOW PabOThI

['eomeTpuueckas
BEPOSITHOCTh

['eomeTpuueckas
BEpOATHOCTh. CirydaliHbIN
BBIOOP TOYKHU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTY OKPYKHOCTH

OcBauBaTh MOHSITHE TCOMETPUUECKON BEPOSTHOCTH.
PemiaTe 3agaum Ha HAX0XKIEHNUE BEPOSTHOCTEN

B ONBITaX, MPEICTaBUMBIX KaK BEIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYra, OTPE3Ka UIN AYyTH
OKPYKHOCTH, YUCIIOBOTO IIPOMEKYTKA

WcnbiTanus bepryiu

UcnewiTanue. Ycnex u
Heyaada. Cepusi UCIBITAHUI
JI0 TIEPBOTO yCIeXa.
Ucnbrranns beprymm.
BepostHOCTH COOBITHIH

B CEpUM UCTIBITAHUI
bepnymm. [Tpaktnueckas
paborta «McnpiTanus
bepnymum»

OcBauBaTh NOHSITHSA: UCIIBITAHHE, SJIEMEHTAPHOE
coObITHE B UCTIbITaHUU (YCIIEX U Heylla4a), Cepust
WCIIBITAHNM, HACTYIJIEHUE MIEPBOr0 ycrexa
(Heynaun), cepus UCTIbITaHUN BepHyILIH.

Pemarp 3a1a4u Ha HAXO0XKJICHUE BEPOATHOCTEH
COOBITHI B CEpUU UCTIBITAHUI JI0 TIEPBOr0 YCIIEXa,
B TOM YHCJIE C IpUMEHEHUEM (HOpMYJIbl CYMMBbI
r€OMETPUYECKON MPOrPECCUMU.

Pemrare 3a7aum Ha HAX0XKJAECHUE BEPOSATHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepHyium, Ha HAXOKAECHUE BEPOSITHOCTH
ONPENENEHHOIO YNCIIA YCIIEXOB B CEPUN UCTIBITAHUN
bepnymn.

N3yuarthb B X01€ NPpaKTHYECKOIl padoThl,
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B TOM YHCJIC C TIOMOIIBI0 IIU(PPOBLIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUI
bepnyiu

CnyualiHas BelIMYrHa

CnydaiiHas BelIM4MHA U
pacripeneneHue
BEPOSTHOCTEU.
MaremaTndeckoe 0KugaHue
Y JUCIIEPCUs CIIy4allHON
BenM4uHBL. [IpuMepsl
MaTeMaTU4YECKOTO OKUIaHUS
KaK TEOPETUYECKOT O
CPEIHEro 3HAYCHHUS
BEJINYMHBL.

[TonsiTue 0 3aK0HE OOJBIINX
yucein. M3mepenue
BEPOSTHOCTEN C MOMOIIBIO
yacToT. [I[pumeHenune 3akoHa
OOJIBIINX YK CEN

OcBOMTH NOHATHSA: CIy4yaliHasl BEIMYMHA, 3HAYCHUE
CIIy4allHOM BEJIMYMHBI, PACIIPEACICHUE
BEPOSATHOCTEHN.

H3y4yathb U 00cyKAaTh IPUMEPHI JUCKPETHBIX U
HETIPEPBIBHBIX CITy4aiiHBIX BEMUYUH (POCT, BeC
YEJI0BEKa, YUCIICHHOCTh HACEJICHUs], IPYrUe
M3MEHYMBBIEC BEJIMUYUHBI, PACCMATPUBABLINECS

B KypC€ CTaTHUCTHKH), MOJIEIbHBIX CIyYailHbIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMU OIBITAMHU
(Opocanue MOHETHI, UTPAIBHOM KOCTH, CO CIy4YailHbIM
BBIOOPOM U T. I1.).

OcBauBaTh NOHATHUSA. MATEMAaTUYECKOE OKHUIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUYECKOE CPEAHEE
3HAYEHHE, JUCTIEPCUS CITyYANHON BEJIMYMHBI KaK
aHaJIOT TMCIIEPCUM YHCIIOBOr0O Habopa.

Pemiarb 3agaum Ha BEIYMCIIEHUE MATEMATUYECKOTO
O0’KUJAHUS U JUCTIEPCUU TUCKPETHOU CIIyYalHOU
BEJIMYMHBI 110 33JaHHOMY PaclpeiesIeHUI0, B TOM
YUCJIIE 3a71a4, CBA3AHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMU.

3HAKOMHMTBHCH C MATEMATUYECKUM OKUJAAHUEM H
JUCIIEPCUEN HEKOTOPBIX PACIPEACICHNUN, B TOM
YHUCJIE PACIIPEICIICHUS CIIyYaWHOW BEJIMUUHBI «YHUCIIO0
YCIIEXOB» B CEpUU UCIIBITaHUM bepHyum.
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N3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIIMXCS
CIIy4aiHBIX OIbITaX KaK CIy4alHYIO BEJIMYUHY.
3HAKOMUTBCA C 32aKOHOM O0JIbIINX yncen (B popme
beprynm): ipu 00JIBIIOM YHCIIE ONBITOB YaCcTOTA
COOBITHS OJIN3KA K €r0 BEPOSTHOCTH.

PemaTp 3agaum Ha U3MEpPEHUE BEPOSITHOCTEN

C MOMOMIBIO YyacToT. O0CYyKAaTh POJIb 3aKOHA
00MbIINX yuces B 000CHOBAHUU YaCTOTHOI'O METO/1a
U3MEPEHUS BEPOSATHOCTEN.

OO0cy:k1aTh 3aKOH OOJIBIIUX YKCEN KaK MPOsiBIICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B M3MEHUYNBBIX
ABJICHUAX, POJIb 3aKOHA OOJIBIIMX YKCEI B IPUPOAE U
B JKA3HU YEJIOBEKA

O0600111eH1E, KOHTPOJIb 10 [IpencraBieHue 1aHHBIX. IHoBTOPATH H3yYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTATUCTHUKA. 3HaHUMU.
BeposiTHOCTB citydaitHOTO PemaTh 3aga4uu Ha peICTaBICHUE U ONMCAHNE
COOBITHS. DJIEMEHTBI JTaHHBIX.
koMOuHatopuku. CinydaitHeie | PemaTh 3agaum Ha HaXO0XICHUC BEPOSITHOCTCH
BEJIMYMHBI U paclpeaciCHUs COOBITHIA, B TOM YKCJIC B OIBITAX C
PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMH,
BEPOSTHOCTEN OOBbEAMHEHUS U TIEpECCUCHUS
COOBITHH, BBIYUCIIATH BEPOSATHOCTH B OIBITAX
C CEpPUAMH CIIy4arlHbIX UCTIIBITAHUI
OBILEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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