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[TOACHUTEJIbHAS 3AITNCKA

PabGouass mnporpamma 1o MaTeMaTUKE MJisi OOYYalolUXCS C 3aJepiKKOU
ncuxudeckoro pazsutus (nanee — 3I11P) Ha ypoBHE OCHOBHOTO 001Ier0 00pa30BaHMUS
MOJATOTOBJIEHa Ha OCHOBe @DeAepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
cTaHAapTa OCHOBHOTO 061iero oopa3zoBanus (IIpukaz Munnpocsenienusi Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM IOCTULIIMU Poccuiickoii
deneparu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O0), I[IpumepHoii
aIanTHPOBAHHONW OCHOBHOM 0O0pa30BaTEIbHOW MPOrPaMMbl OCHOBHOTO OOIIETo
oOpaszoBanmsi 0OyJarONIUXCsl € 3aJCPKKOW TICUXHYECKOTO pPa3BUTHA (0700pEHHOM
pemiennem ®YMO no obmemy oOpazoBanuio (mpotokos oT 18 mapra 2022 r. Ne
1/22)) (manee — [TAOOIT OOO 3IIP), deaepanbHoit paboueit mporpaMMbl OCHOBHOTO
oOmero oOpa3oBaHus MO MpeAMeTy «MaTemaTuka», NporpaMMbl BOCIUTAHUS, C
Y4eTOM pacIpeleICHHBIX TI0 KjaccaM IPOBEpPSIEMBIX TPeOOBaHWA K pe3yibTaTam
OCBOCHHSI AJanTHPOBAHHONW OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOIO
oOmrero oOpa3oBaHMsl OOYYAIOIIUXCS C 3aJIEPKKON TCUXUYECKOro pasButus. B
paboueii mporpamMMmMe YYT€HBI HUJed U TMoJoxkeHus KoHuenmuu pa3BuUTHS
MaTeMaTtuyeckoro oopasoBanus B Poccuiickoni®@eneparuu.

OO0mas xapakTepucTUKA yueOHOro npeamera «MareMaTuka

VYuebnsiii mpeamer «MaremaTuka» BXOJAWT B TNPEIMETHYIO 001acTb
«Marematuka u uH@opMatukay. OH CHOCOOCTBYET PAa3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTYpbl W JIOTMYECKOIO MBIIUICHUSA, (OPMUPOBAHUIO YMEHHS IOJb30BATHCS
AITOPUTMAMH, a TaKK€ NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VYueOHbIl npeamer pa3BuBaeT
MBILJIEHHE, MPOCTPAHCTBEHHOE BOOOpaxkeHHe, (PYHKIHOHAIBHYI0 TPaMOTHOCTD,
YMEHUSI  BOCIHPUHUMATh M KPUTHUYECKHM  aAHAIM3UPOBATh  HMHGPOPMAIIHIO,
MPEICTABIICHHYIO B PA3JINYHBIX (popmax.

OOyueHne MaTeMaTHKe 1a€T BO3MOKHOCTb pa3BUBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIbHYI0O U WH(POPMATUBHYIO pedb, YMEHHUE OTOHMpaTh Hamboiiee
HNOJXOJSIINE SI3bIKOBBIE, CUMBOJIMUECKUE, TpaduyecKue CpencTBa ISl BBIPAKEHUS
CYXKJIEHUW W HATJIATHOTO UX MPEICTaBICHUS.

HeobxoaumbiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHUU
ABJISEeTCST  O0Iee 3HAKOMCTBO C METOJaMU TO3HAaHUSA  JE€HCTBUTEIBHOCTH,
MPEICTAaBICHUE O IPEIMETE U METOAaX MATEMATUKH, X OTJIMYUNA OT METOJIOB APYTHX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAayK, 00 OCOOCHHOCTAX NMPUMEHEHHS] MAaTEMATUKHU
JUISl pelIeHus] Hay4YHbIX U TMPUKIAAHBIX 3a7ad. Takum o0pa3oMm, MareMaTH4ecKoe
o0pa3zoBaHKe BHOCUT CBOM BKJIAJl B (HOpMUpPOBAHKE OOIICH KYJIbTYphI YeJIOBEKA.

W3ydyeHne maTeMaTWKH Takke CIHOCOOCTBYET ASCTETHMUECKOMY BOCIIHMTAHUIO
YeJI0BEKa, MOHUMAHHMIO KpacoTbl M U3SIIECTBA MaTEMaTUYECKUX PaCCyKICHUH,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.



[Iporpamma otpaxaeT cojepkaHue oOyudeHus npeamery «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTelbHBIX OTpeOHOCTEHW oOyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHBIM IpeaMeToM «MaTeMaTuKa» MPeACTABISIET ONMPEACIICHHYIO CI0KHOCThD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaromuxcs ¢ 3IIP Hanbonee BbIpakeHbI OTCTaBaHUS B
pPa3BUTUU CIOBECHO-JIOTMUECKUX (POPM MBINIICHHUS, TOITOMY aOCTpakTHBIE H
OTBJICUECHHBIE KaTErOPUM WM TPYAHOJOCTYIHBI. B TOXe BpeMms MHpH CHeruaibHOM
oOydeHnu oOydyarouiecss MOTYT BBIMIOJNHATH 3afaHust 1o anroputmy. OHu
BOCIIPUAMYHMBBEI K MOMOIIY, MOTYT BBINOJHUTH MEPEHOC HAa AHAJIOTMYHOE 3aJaHUe
YCBOEHHOTr0 crioco0a pemieHusi. CHUKEHUE Pa3BUTHSI MBICIHUTENbHBIX ONEpaluid u
3aMEJJIEHHOE CTAHOBJICHUE JIOTUYECKUX JCHUCTBUM MPUBOIAT K HENOCTATOYHOMN
OCMBICIIEHHOCTH COBEPIIAEMbIX YYEOHBIX ACUCTBUI. Y 0Oydarommxcs 3aTpyAHEHBI
CUYETHBIE BBIYMCIICHUS, IPOU3BOJMMBIE B yMe€. B MHCHbMEHHBIX BBIYMCIEHUSX OHHU
MOTYT HpPOITyCKaTh OAMH W3 MPOMEXYTOUHbIX ImaroB. [Ipum pabore ¢ 4uciIOBBIMU
BBIPOKECHHUSIMH, BBIYUCICHHUEM HMX 3HAYEHUsT MOTYT HE YIEpPKUBATH IPaBUIIbHBIN
nopsok aercteuid. [Ipu ynpomennn, npeoOpazoBaHuu BelpakeHu# ydamuecs ¢ 311P
HE MOTYT CaMOCTOSITEIbHO HMPHUHATh PEUIEHUE O MOCIEI0BATEIBHOCTH BBINOJHEHUS
nercTBuil. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSIET YCBOCHHS HAaBBIKA PEIICHUS
YPaBHEHUM, HEPABEHCTB, CUCTEMbl ypaBHEHHWW. VM MajomOCTYIIHO COBEPIICHHUE
00paTUMBIX ONIEpALIHIA.

Huskuit  ypoBeHb  pa3BUTHS  JIOTMYECKHX  OINEpalHi, HEJOCTAaTOYHAS
00O0OIIEHHOCTh ~MBIIJICHUS] 3aTPYAHSIOT HU3yd4eHHEe TeMbl «DyHKIUW»: MpHU
onpezaeneHud  (QYHKUMOHAIBHOM 3aBUCUMOCTHM, TMpPU OMNHCAHUU TrpapuuecKon
CUTYaIlNH, UCTIONB3YSI TEOMETPUUECKUH, alireOpandeckuil, HyHKIIMOHATBHBIN SI3bIKU.
Hepenko yuamuecs: He BUAST pa3HULBI MEXKIY 00JIACTHIO OompeseneHus pyHKUUU U
00J1aCThIO0 3HAUECHUI.

Pemenue 3amad cOnpspkeHO € TPYAHOCTAMU O(QOPMIIEHHS KpaTKOM 3amucH,
IPOBEJCHUS aHAJIM3a YCIOBHSI 3aJ]aui, BbIACIICHUS CylllecTBeHHOro. O0yyarommumecs ¢
3I1P 3aTpynHSAIOTCS CAelaTh yMO3aKIIOUYEHHE OT OOIIero K YacTHOMY, HEpEaKo
BBIOMPAIOT HEpALMOHAIbHBIE CIOCOOBI  pELIEHUs, WHOrJa OrpPaHUYUBAIOTCS
MaHUIYJISIIUSAMU C YUCITAMHU.

[Ipyu wu3yueHuu reomeTpuueckoro Marepuaia oOyvatoumecs ¢ 3IIP
CTAJKMBAIOTCS C  TPYAHOCTBbIO  JedaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
NoCJIeIOBaTENbHbIE paccykieHns. HenmpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OIIMOKAaM B PEIICHWU reoMeTpuueckux 3amad. OOydaromuecss MOTyT
NOJIMEHUTH (POpPMYJTy, HEMPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkaM B
pEelIeHNH  3aJa4  OPHUBOAAT  HEJOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npencrtaBieHus. M C10HO BBIIOJHUTH YEPTEXK K YCIOBHUIO, B TUCBbMEHHBIX paboTax
OHU HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aTIOMHUHAHUS ¥ BOCTIPOU3BECHHS yUeOHOTO MaTepraia CHIKEHBI 10
OpUYUHE CIA00CTH MHECTHMYECKOW JEeATEIbHOCTH, CYXEHUs oObeMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeOyercss Oosbllle BpeMEHM Ha 3akpervieHue maTrepuala,
aKTyaJln3alus 3HaHUH MO0 onope IpH BOCIIPOU3BEICHUU.

J11st mpeo1oyieHnst TPYIHOCTEHN B M3y4eHUHU yueOHoro npeamera «MartemaTuka»
HeoOXoJuMa afanTtanus o0bemMa U Xxapakrepa yueOHOro martepuaia K
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NO3HABaTEJIbHBIM BO3MOXHOCTAM ywamuxcs ¢ 3IIP. Cnenyer yueOHbI Marepual
[PENOJHOCUTh HEOOJBIIMMHU MOPLHIMH, YCIOXKHSS €ro IMOCTENEHHO, U3BICKUBATH
crocoObl  ajanTaluyd TPYAHBIX 3aJaHUil, HEKOTOpble TEMbl JlaBaTh Kak
O3HAKOMUTEJIbHBIE; UCKIIKOYATh OTAEIIbHBIE TPYIHBIE JOKA3aTENbCTBA; TEOPETUUECKUI
MaTepruall PEKOMEHIYETCA H3ydaTb B IIPOLECCE MPAKTUYECKOW IEATEIBHOCTH IIO
pemieHno  3aga4.  OpraHuyeckoe €JUHCTBO MPAKTHUYECKOM W YMCTBEHHOM
JIESTEIIbHOCTH YYaIllUXCsl Ha YpOKax MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOCHHUIO 0a3MCHBIX MAaTEMATUYECKUX 3HAHUM U YMEHUH.

He.]'lI/I u 3aJa4YM U3yUYCHUA y‘l€6HOFO nmpeamerTa «MaremMaTuka»

[IpuopuTeTHBIMU yeramu 0OOYYeHHs] MaTeMAaTHKE B 5—9 Kiaccax sSIBISIOTCS:

* (¢hopMUpPOBAHUE LEHTPAIBHBIX MaTEMAaTUYECKUX TMOHSTHH (YUCIO, BEJIMYMHA,
reoMeTpuyeckass  Qurypa, IIEpEMEHHas, BEPOSATHOCTb, GyHKUIHA),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
oOpazoBanus oOydaromuxcs ¢ 3I1P;

* noxaBeaeHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmTHOM 1Sl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHUKHU M OKPYXKAIOIIETO MUPa, TOHUMAHUE MAaTEMaTUKH KaK
4acTu 00IIeH KyJIbTYphl YEJIOBEUECTRA;

" pa3BUTUE HUHTEIUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYarolmuxcsi ¢
311P, no3HaBaTENbHON aKTUBHOCTHU, UCCIEA0BATEICKIUX YMEHHM, KpUTUIYHOCTH
MBIIUICHUS, UHTEPECa K U3YUEHUIO MAaTEMATHKY;

* ¢opmupoBaHUE (PYHKIMOHAIBHOM MaTEMaTHUUYECKONW TPAaMOTHOCTU: YMEHUS
pacrio3HaBaTh  MPOSIBICHUS MAaTEeMaTUYECKUX  TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEHN B peAIbHBIX KU3HEHHBIX CUTYALIUSIX U TTPU U3YUCHUU APYTUX
Y4€OHBIX TMPEAMETOB, TPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
dbopMyIMpoBaTh MX Ha SA3BIKE MaTEMaTUKH M CO37aBaTh MaTEMaTUYECKHE
MOJEIM, MPUMEHSATh OCBOEHHBIM MAaTEMAaTHYECKUW ammapar sl pPelIeHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlay, HWHTEPIPETUPOBATH U  OLICHUBATH
MOJTYYEHHbIE PE3YIIbTATHI.

JlocTuxeHue ATuX 1eiei 00ecrneynBaeTCsl peIICHUEM CIIEIYIONINX 3a0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBblkM y4eOHO-TIO3HABATEIHLHOM
JESATEeIbHOCTH: TUIAaHUPOBAaHUE pPAOOThI, TMOMCK pAIMOHAIBHBIX IyTeH ee
BBITIOJTHEH U, OCYIIIECTBIECHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBATh WHTEIUICKTYaJbHOMY pPa3BUTHIO, (OPMHpPOBATH KadecTBa,
HEO0OXOIMMbIC YEJIOBEKY JIJIsl TIOJIHOLICHHOM U3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMaTUUYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPECTABICHUM, CTIOCOOHOCTH K TIPEOI0JICHUIO
TPYIHOCTEM;

* ¢hopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMM Y4YalllMXCs B paMKax MpPeIMETHOU
obnactu «MaremaTuka U HHGOpPMaTHKAY,;

" pa3BUBATH MOHITHIHOE MbIILIeHUS oOydarommxcs ¢ 3[1P;



" OCYHUIECTBIJISITH KOPPEKIMIO MTO3HABATEIBHBIX MpolieccoB odyyvatouuxcs ¢ 3I1P,
HEOOXOJUMBIX [UIsl OCBOCHHS NPOTPaMMHOTO MaTepuaja Mo ydeOHOMY
IpeIMETY;

" [peaycMaTpUBATh BO3MOKHOCTH KOMIIEHCAIIMH 00pa30BaTeNbHBIX 1e(QULIMTOB B
OCBOCHHMH MPEIIECTBYIONIETO MPOTPAMMHOTO Marepuaia y oOydaromuxcs C
3IIP 1 HEAOCTAaTKOB B MX MaTeMaTHYECKOM Pa3BUTHH;

" chopmMHpOBaAThH YCTONUMBHIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISIBJISTH U pa3BUBATh MATEMAaTUYECKHUE U TBOPUYECKHE CLIOCOOHOCTH.
OCHOBHBIE JTMHUM COJEPXKaHUS Kypca mMaTeMaTHku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Adredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HEpaBeHCTBa»), «DyHkium», «l'eomerpusi» («['eomerpuueckue ¢urypel u ux
CBOMCTBa», «I3MepeHne reOMeTpUIECKUX BEIMUUHY ), «BEepOsSTHOCTh U CTATUCTUKAY.
JlaHHBIE TUHUU PA3BUBAIOTCS MapaJlJIENbHO, KaKJ1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JAPYroid, a B TECHOM KOHTAKTE H
B3aumozeiicteun. Kpome »3Toro, ux oOBEAMHSAET JIOTUYECKas COCTaBIISIOIIAs,
TPaJMLMOHHO IPUCYILAsi MATEMATHUKE U IPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHE KyPChI
u coaeprkartenbHble uHuu. ChopmynupoBanHoe B PepepaibHOM IOCyIapCTBEHHOM
00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO 00IIero oOpa3oBaHHs TpeOOBaHUE «YMETh
ONEPUPOBATH MOHATUAMU: ONPEIAEICHUE, AKCUOMA, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacno3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3bIBAHWS, NPHUBOJIWUTH NPUMEPHI M
KOHTPHPHUMEPBI, CTPOUTh BbICKA3bIBAHUS U OTPULAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a (OpMUPOBAHUE JTOTUUECKUX YMEHHI paclpeaenseTcs: o BCEM rojam
00yueHHUsI Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl.

Conepxxanue 00pa3oBaHUS, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTam
ocBoeHus [IpumepHoil paboueil mporpamMmsl, pacipeeaEéHHbIM M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIHAIbHBIM
BolpocaM  oOyyaromuecsi  oOpamjajiuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMH TMOHATUSMH U HaBBIKAMHU OCYILECTBIBUIOCH MOCIEAOBATEIBHO H
NOCTYNaTeNbHO, C COOJIOACHUEM MPHUHLMIIA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUSA
BKJIFOYAJIMCh B OOUIYIO CUCTEMY MaTeMaTHYECKUX IPEACTaBICHUIN 00ydaroImuxcs ¢
3I1P, pacmmpss u yrnyossisi €€, oOpa3ysi MPOYHbIE MHOXKECTBEHHbIE CBsi3H. O01Ime
e u3ydeHus: yueOHoro mpeamera «MartemaTuka» mpeacTtaBieHsl B [IpumepHoit
paboueit mporpaMMe OCHOBHOTO OOIIEro 0Opa30BaHMUS.

Oco0enHocTH 0TOOpa ¥ aganTalUM Y4eOHOI0 MaTepuasa o MaTeMaTHKe

OOyuenue yueOHOMy mnpenmery «MaTemaTuka» CTPOUTCS Ha CO3JAaHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOSHUS MPOTPAMMHOTO MaTepuaia 00yJaronuMucs ¢
3I1P. bonpioe BHUMaHue yaemnsieTcss 0TOOpY y4eOHOro MaTepualia B COOTBETCTBUU C
MPUHIUAIIOM JOCTYMHOCTH TPU COXPAaHEHUHU OOIIEro 0a30BOr0 YPOBHS, KOTOPBIM
JIOJDKEH M0 COAIEP KaHUIO0 U 00BbeMy ObITh aJalTUPOBAHHBIM J1J1 oOy4aromuxcs ¢ 3[1P
B COOTBETCTBMU C HX OCOOBIMM oOOpa3zoBaTeIbHbIMU MOTpeOHOCTsIMU. Cremyer
o0JerynTh OBNaJIeHue MatepuanoMm oOyvarouumuca c 3IIP mocpeactBom ero
JETANbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU
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B IPUMEHEHUU 3HAaHUM, MCIOIb3Yys IPUEMBbl aKTyalu3aluu (BHU3yalbHas OIOpa,
namsTKa).

IIpumepHas nmporpamma npeaycMaTpuBaeT BHECEHUE HEKOTOPBIX M3MEHEHMM:
YMEHbILIEHUE 00BbEMa TEOPETUUYECKUX CBEICHMH, BBIHECEHHE OTIEIbHBIX TEM WU
LEJBIX Pa3esioB B MaTepUalbl 1151 0030pHOT0, 03HAKOMUTEIBHOI'O U3YUEHUS.

H3menenns nporpammsl B /-9 Kiaaccax

Anzebpa

B 03HaKOMWTEIIBHOM IUIAHE PEKOMEHIYETCS H3ydaTb CIEAYIOLINE TEMBI:
«ppauuonaibHble yncna. [leficTBurenpHble yncia», «CpaBHEHUE AEHCTBUTEIbHBIX
gyucen, apupmeTHdeckue AEHCTBUSA C JACHUCTBUTEIBHBIMH YHCIaMny, «HaxoxmaeHue
NpUOJMKEHHBIX 3HAYEHUN KBaJIpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHHH TPETHEN U YETBEPTOU CTETICHEN PA3JIOKEHUEM HA MHOKUATENW», « DyHKIUSA Y

=VX u ee rpapux», «IIorpemHOCTh M TOYHOCTH NPHONIKEHHS», «UeTHble M
HeueTHble QYHKIMI», « DyHKIMSA y=X"», «DyHKIHA y= ax’, ee rpauK U CBOWCTBA.
['paduxu pyHkiuit y= ax’+nu y=a(x-M)*, «YpaBHEHHE C JBYMS [IEPEMEHHbBIMH H €TI0
rpaguk», «l'paduueckuii crnocod pemeHusi CUCTEMbl YpaBHEHHID», «M300pakeHue
YJICHOB apU(METUUYECKON U T€OMETPUUECKOM MPOrpeccruii ToukaMu Ha KOOPMHATHOM
MJI0CKOCTHU. JIMHENHBIN U SKCIOHEHIIMATIbHBINA POCT. CI0KHBIE TPOLEHTHD.

Crnenyer yMEHBUIUTh KOJMYECTBO YacOB Ha H3ydeHHE TeM: «DopMyIbD»,

«Jloka3aTenbCTBO TOXKAECTBY», «JIMHEMHOE ypaBHEHUE C JABYMS HEW3BECTHBIMUY,
«I"paduk ITUHEWHOTO ypaBHEHUS C JBYMs MepeMeHHbIMUY, «['paduueckoe perieHue
JIMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEHMHBIX ypaBHEHUI», « CBOMCTBA KBaIpaTUUHON
GyHKITUN.

BricBoOouBIIMECST Yachl PEKOMEHIYETCS HWCIONb30BaTh: JJIsl  JIydlein
npopaboOTKK HamboJiee BaXHBIX TeM Kypca: «Pemenue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUI», «CoBMeCTHbIE NEeUCTBUS ¢ Apobsimuy, «[IpuMeHeHne CBOMCTB
apu(pMETUYECKOTO KBaJIpaTHOTO KOpHS»; Ha TIOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHue BHIPAKEHUI, a TAK)KE HA 3aKpEIIEHUE U3YUYEHHOT0 MaTepHala.

T'eomempusn

CrnenyeT OCHOBHOE BHUMAHHUE YACIHUTh MPAKTUUECKOW HANpPaBIEHHOCTU Kypca,
UCKIIIOYMB M YOPOCTUB HauOoOJiee CJOXKHBIM JJii BOCHPHUATHS TEOPETUUYECKUN
matepuan. Ha ypokax reomeTpur HEOOXOIUMO MAaKCHUMAJIbHO HCIIOIb30BaTh
HaTJIAJIHBIE CpeAcTBa OOy4YeHHs, OOJbIlie MPOBOJUTH TMPAKTUYECKUX PabOT C
y4YaluMHucst, pemats 3agaun. CTpOUTh pelieHre 3aa4 Ipyu MOCTOSHHOM O0paIieHuu
K HaIJISIAHOCTU — PUCYHKAM U YEPTEKAM.

O3HakOMHUTENBHO 1aTh TeMBL: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MOPOTUBHOrO», «CyliecTBOBaHWE M €IMHCTBEHHOCTH
MEPIICHAUKYJIApA K IpsAMoi», «Meroa reoMetpudeckux Mecr», «Meron yaBOeHUs
MenuaHbl», « Teopema @aneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojabHuKay, «I3MeHeHrne TpuroHoMeTpudecknx GyHKIHA TPU BO3PACTaAHUH
yriaa», «®DopMynbl ISl PagUyCOB BIIMCAHHBIX M ONHCAHHBIX OKPYKHOCTEH
MPAaBWIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE MPsAMOW», «/IBrkeHue», «CBoHcTBa
JNBIKEHUS», «Teopema 0 MpOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYILIUX, TEOPEMA O KBaJIpaTe KacaTeIbHON.
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Cnengyer yMEHBIINTH KOJIMYECTBO 4YacOB HA u3ydeHHE TeM: «CHMMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOICTBa 0CEBOI cuMMeTpHum», «LleHTpanbHas cCUMMETpUs»,
«[lapanmnensubiii  nepenocy, «lloBopor», «IIpeoOpazoBanue mnomobusa. I[lomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJlayd HA IIOCTPOCHHUE C MOMOUIBIO
LHUPKYJISI W JIMHEWKW», «JleKkapToBBl KOOpAMHATBI Ha IUIOCKOCTW», «PemieHne
TPEYroJabHUKOBY, «Ilogobue gpuryp».

BricBOOOIMBIIIECS Yachl UCIIOJIB30BAaTh HA PEILICHUE 3a]1a4 U TIOBTOPEHHE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ TeM, YTO AaHHBIA KypC BBI3BIBAET HAaWOOJBIIME CIIOKHOCTH IS
oOyuaromuxcst ¢ 3I1IP, cBsi3aHHbIE CO CHM)KEHHBIM YPOBHEM pPa3BUTHUSL CIOBECHO-
JIOTHYECKOI0 MBIIIIEHUS], €r0 U3y4YE€HHE JOJDKHO CTPOMUTHCS Ha 0a30BOM YpPOBHE U
JOCTYIIHOM I Y4YeHUKOB Marepuane. OCHOBHOE BHHMMAHME CIIEAYET YIEIUTh
paszenaM, CBA3aHHBIMM C IIOBTOPEHUEM IPOWJIEHHOIO Marepuaja, yBEIUYUTH
KOJIMYECTBO YIIPAXHEHUM W 3aJaHUM, CBSA3aHHBIX C IPAKTUYECKOU ACATEIBHOCTHIO
oOyuaromuxcs. HeoOxomumo — mepecMOTpeTb — COAEpkKAHUE  TEOPETHUYECKOTO
MaTepralia U XapakTep €ro M3J0KEHUSA: TEOPETUUYECKAN MaTeprall MPENOJIHOCUTH B
IPOILIECCE PEIICHUS 3a4a4 W BBINOJHEHHs 33JaHUKA HATJISJHO-TIPAKTHYECKOTO
XapakTepa; He TpeOOoBaTh BBIBOJA W 3alIOMUHAHUS CIOXKHBIX (POPMYJ, pPEIICHHS
HECTAHNAPTHBIX, TPYAOEMKHMX 3adaHud. Pamx Tem ciexmyer wm3ydarb B
O3HAKOMMUTEIILHOM IUIAHE.

[IpumepHas mporpaMmMa MpeaoCcTaBisieT aBTOPY padouel mporpaMmbl CBOOOTY
B paclpeieICHNH MaTepralia 1o 4eTBepTsaM (TpumectpaM). Pactipenencaue BpeMeHn
HAa W3y4YCHHE TEM B TCEUYCHHE YYEOHOTO TOJa CaMOCTOSITEIBHO OMPEISAETCS
00pa3oBaTelbHON OpraHu3ayeil U 3aBUCUT OT OCOOCHHOCTEH TPYIIBI 00YUYarOIINXCs
¢ 3TIP u ux ocoObIXx 00pa3oBaTeNbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AeATeAbHOCTH o0yuyarmuxcs ¢ 311P, 00yciioBeHHbIe
0co0bIMH 00pa30BaTEIbLHBIMY MOTPEOHOCTSAIMH U 00ecTeYrBAIOIIIUE
OCMBICJIEHHO€ 0CBOEHHE CO/IEPKAHUM 00pa30BaHMs M0 NMPeAMeTy
«MaremaTuka

Copepxanue BHIOB nearerabHocTu oOyuatomuxcs ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTeIbHBIMU MOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCIONB3YEMBIX B
OOIT OO0 obmwmx g Bcex 00y4aroImUXCsl BUIOB EATEIBHOCTH CIEIYET YCUINUTh
BUIBI ICATEIHHOCTH CHEIU(PUIHBIE A1 TaHHOW KaTeropuu JeTel, 00ecrednBaromiye
OCMBICIICHHOE OCBOCHHE COJEpXKaHUS OOpa3oBaHHs 1O TMPEIAMETy: YCHUJICHHE
PEIMETHO-TIPAKTUYECKONH JCSATEIHHOCTH C AaKTHBHU3AIMEHl CEHCOPHBIX CHCTEM;
YepeOBaHUE BHJIOB JACSATEIbHOCTH, 3aJCHCTBYIOIIUX pPA3JMYHBIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepuraja ¢ ONOpOil Ha aTOPUTM; «IIOIIArOBOCTH» B M3YYCHHUH
MaTepurasa; UCTOIb30BaHHUE JOTOTHUTEIFHONW BU3YaIbHOU OMOPHI (CXEMBI, ITIabJIOHEI,
OTIOpHBIE TaOJMIIBI); PEUEBOM OTYET O TPOIECCe W pe3ylbTare AeATeIbHOCTH;
BBIMOJIHEHUE CIIEHUANbHBIX 3a/laHui, OOECHEeUMBAIOIIMX KOPPEKIHUIO PEryJIsIuu
y4e0HO-TI03HABATENbHOMN IE€ATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJbTaTa.
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[TpumepHass TemMaTHuyecKass W TEPMUHOJOTHYECKAas JIEKCMKAa COOTBETCTBYET
OOII 0O0O0.

Hnsa obywarommxcsi ¢ 3[IP cymiecTBEHHBIM SABISAIOTCS TPUEMBI PabOTHI C
JEKCHYECKUM MarepuajoM mo mnpeamery. IIpoBoaurtcs cnenuanbHas pabota MO
BBEJICHUIO B AKTUBHBIN CIOBapb OOyYalOMIMXCS COOTBETCTBYIOUIEH TEPMUHOJIOTHH.
N3yuaemble TEPMUHBI BBOJSATCS Ha TIOJIMCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yalIbHAs
HOJIEPIKKA, aJITOPUTMBI pa0OTHI C OTIPE/ICTICHUEM, OTIOPHBIEC CXEMBI JIs aKTyalln3aluu
TEPMUHOJIOTUH.

MecTo y‘lEﬁHOFO nmpeamerTra «MarTemaTuka» B y‘l€6HOM nJIaHe

B cootBerctBUM ¢ ®DenepanibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO 00mIero oOpa3oBaHUs y4yeOHbI mnpeaMer «MareMaTuka
BXOJAUT B IMpeaMeTHyI0 o0yacth «MaremaTtuka W HWHGOpPMATHUKA» U SBISETCS
o0s3aTenbHbIM 1711 M3ydeHus. B 5-9 kjaccax yueOnblii mpeamer «MartemaTHKa
TPaJMIIMOHHO M3y4YaeTCs B paMKaxX CJEAYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Auredpa» (BKIIOYas SJIEMEHTHI
CTaTUCTHKUA M Teopuu BeposiTHOcTer) u «l'eomerpusi». Hacrosiieil mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBIN Kypc «BeposITHOCTb U CTATUCTUKAY.

Hacrosiieit nporpaMMoii ripeycMaTpuBaeTcs BhIJICJICHUE B yueOHOM TUIaHE Ha
U3y4YeHUE MaTeMaTHKU B 5—6 Kjjaccax 5 yd4eOHBIX 4acoB B HEJCIIO B TEUEHUE KaXKOTO
roga oOyueHusi, B 7-9 kinaccax 6 yuyeOHBIX 4acOB B HEJIEIO B TEUEHUE Ka)10r0 roja
o0yueHwus, Bcero 952 yueOHbIX yaca.

Conepxanue ydyebHoro mpeamera «MaremaTuka», TMPEACTAaBICHHOE B
[Ipumepnoii paboueit nporpamme, cootBercTByeT @OI'OC OO0O, IIpumepHoi
OCHOBHOM 00pa3oBaTeIbHOM MpOTpaMMe OCHOBHOTO 0OIIero o0Opa3oBaHus,
[IpumepHOW aganTHPOBAHHONW OCHOBHOM 0Opa30BaTENbHON MpPOTrpaMMe OCHOBHOTO
o01ero 006pa3oBaHus 00YYAIOIIMXCA C 3aJIEPKKON TICUXUUECKOTO Pa3BUTHSI.

Temarnueckoe IUIAaHUPOBaHHE  YYEOHBIX KYpCOB UM PEKOMEHIyeMOe
pacnpenesieHie y4eOHOro BpEMEHH ISl U3YUEHUS! OTACIbHBIX TEM, IPEIJIOKECHHbBIE B
HACTOSIIIEH MporpaMMe, HaJlo paccCMaTpUBaTh KaK MPUMEPHbIE OPUEHTUPHI B TOMOIIIb
COCTaBUTEJII0 aBTOPCKOM paboueil MporpaMmbl U TMPEXKIE BCETO YUUTENI0. ABTOD
paboueill mporpaMmbl BIPAaBE YBEIUMYMTH MPEIIOKEHHOE YMCIO Y4EOHBIX YacOB Ha
TeMbl, TpeOyrouue Oojiee IIUTENBHOr0 u3yudeHus oOyuarommmucs ¢ 3IIP, wnu
YMEHBIIUTh KOJUYECTBO YACOB Ha TEMbI, U3y4aeMble Ha O3HAKOMUTEIHLHOM YPOBHE.
JlomycTuMO TakXke JIOKaJbHOE TIepepacnpe/ieieHue M IEepPeCcTaHOBKA 3JIEMEHTOB
colepXkaHusi BHYTPHM JaHHOrO Kkjacca. KoawmdecTBO MPOBEPOUYHBIX  padoT
(TemMaTHYeCKUil K UTOTOBBIN KOHTPOJIh KQ4eCTBa YCBOCHUS yUeOHOTO MaTeprana) U ux
TUT (CAaMOCTOSITEIIbHBIE U KOHTPOJBHBIE PAOOTHI, TECThI) OCTAIOTCS HA YCMOTPECHHE
yautens. Takke yduTeNb BIpaBe YBEIUYHUTh WJIM YMEHBIIUTh YHUCIO YYECOHBIX YacoB,
otBeA¢HHBIX B [IpumepHoil paboueld mporpamme Ha 0000IIEHHE, MOBTOPECHHE,
CHUCTEMAaTH3aIMI0 3HaHUM oOydJaronuxcs. EIWHCTBEHHBIM, HO MPUHIUIHAIBHO
BOXHBIM KPUTEpPUEM, SIBJIICTCS JOCTHUKEHHE PE3yJIbTaTOB OOyYEHMS, YKa3aHHBIX B
HACTOSIIIEH MPOrpaMMme.



PABOYASA IIPOTPAMMA VYEBHOI'O KVYPCA «AJITEBPA». 7- 9
KJIACCBI

Henu usyyenust yueOHOro kypca

Anrebpa sABIsETCS OJHUM U3 OIMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
oOecrieunBaeT M3y4YCHHE JPYTUX TUCIHIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOJOHKEHHS 00pa30BaHus U
B TOBCEAHEBHOW >XU3HU. Pa3BuTHe y 0OydalomMXCsi HAyYHBIX MPEACTAaBICHUI O
IPOUCXOKICHUN
U CYIIHOCTH airedpandeckux aOCTpakiuid, Croco0e OTPaKeHUS MaTeMaTH4YEeCKOU
HAyKON SIBJICHUA M TPOLIECCOB B MPHUPOJE W OOIIECTBE, POJIM MaTEMAaTUYECKOIO
MOJICJIMPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHMSI U KAYECTB MBILIUICHUS, HEOOXOAUMBIX JUIsl aJanTalld B
COBPEMEHHOM IM(ppoBoM oOmiecTBe. M3yueHue anredOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  YMEHUs  HaOmoAaTth,  CpaBHUBaTh,  HaXOAWUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JICMCTBUSL W BBIBOIBI, (POPMYIHPOBATH
yTBepkIeHus. OcBoeHHE Kypca anreOpbl O0ECHeYMBAET pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS OOYy4YaloIIUXCA: OHU HCIOJIb3YIOT JIEAYKTUBHbBIE W HWHAYKTHBHBIC
paccyxaeHus, 000OIIeHHEe M KOHKpPETH3aluio, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenne anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM  CaMOCTOSATEIIHHOM
NESATENIBHOCTH ~ OOy4aroluxcs, IO3TOMY CaMOCTOSITEIbHOE — pEIleHuEe  3ajad
€CTECTBEHHbIM O00pa3oM SBJISIETCS peanu3aled JesTeIbHOCTHOIO IPHUHLHMIIA
00yJeHUSI.

B crpykTtype mnporpammbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHMMAIOT COJAEpXkKaTelbHO-MEeToAuYecKue auHuM: «Yucna wu
BBIYHCIICHUS; «ANreOpandecKue BhIpaKEeHUsD»; « Y paBHEHUS] U HEPABEHCTBAY;
«Dynkuun». Kaxknas u3 3Tux cojepkaresibHO-METOIMYECKUX JIMHUN pPa3BUBAETCS HA
OPOTSHKEHUU TPEX JIET M3YYEHHUsS Kypca, €CTECTBEHHBIM 00pa3oM MEpEIuieTasiCh U
B3aMMOJICUCTBYS C APYIMMH €ro JIMHUSIMHU. B Xoae u3ydeHus Kypca oOydaromumcs
NPUXOAUTCS JIOTUYECKH paACCYXJaTh, HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM
a3bIK. B CBsI3M ¢ 3TUM 1e1eco00pa3HO BKIIOYHUTH B POrpaMMy HEKOTOPbHIE OCHOBBI
JIOTHKH, POHU3BIBAIOLIME BCE OCHOBHBIEC pa3/eibl MAaTEMAaTUYECKOTO 00pa30BaHus U
CIOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYyYalOIIMMHCA  OCHOB  YHHMBEpPCAJIbHOIO
MaTeMaTHYeCKOTo s3bIKa. Takum 00pa3om, MOKHO YTBEPKAaTh, UTO COACPKATEIBLHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Anredpay» SBISETCS €ro MHTErpUpOBAHHBIN
XapakTep.

Conepxxanue nuHUM «Yucaa ¥ BBIUKCICHUS» CIYXKUT OCHOBOM  JUIs
JNanbHEHIIero M3y4eHus: MaTeMaTHK{, CHOCOOCTBYET Pa3BUTHIO Yy OOyYarOHIMXCS
JIOTUYECKOTO MBIIIIEHUS,, (POPMUPOBAHUIO YMEHHS TOJIb30BATHCS AITOPUTMaMH, a
TaK)K€ NPUOOPETEHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMUMBIX Jisi MOBCEIHEBHOU
KU3HU. PazBUTHE NOHATHUS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAI[MOHAJILHBIMU U
UPpALMOHATIBHBIMU YUCIaMH, (DOPMUPOBAHUEM MPEACTABICHUN O NE€HCTBUTEIHLHOM
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yuciie. 3aBepllieHue OCBOEHUS YMCIOBOM JIMHUM OTHECEHO K CTapIlIeMy 3BE€HY OOIIEro
o0pa3zoBaHwUsl.

CopnepxaHue IByX aJireOpandecKux JUHUMN — « AJredpanyeckue BEIpAKEHUSI» U
«YpaBHEHUsI U HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y OOYYAIOIIMUXCS
MaTEMaTUYEeCKOro ammnapara, HEOOXOAUMOro Uil pEelIeHHs 3a7ad MaTEeMaTUKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ahad. B OCHOBHOHM mIKoOJIE
y4eOHbIII Marepuan TPYHIUPYETCs BOKPYT PALMOHAIBHBIX BbIpaXeHHU. Anredpa
JEMOHCTPUPYET 3HAYEHNUE MATEMAaTUKU KaK SI3bIKa JJIsI HOCTPOEHUSI MAaTEMaTHYECKUX
MOJIeJIEl, ONMCAHUs MPOLECCOB W SBJICHHM pealbHOro mupa. B 3amaum oOyuyeHus
anredpe BXOIAT TaKXe JajbHEHIIee pPa3BUTHE AJITOPUTMHYECKOTO MBIIUICHUS,
HEOOXOJMMOr0, B YAaCTHOCTH, AJIi OCBOCHHMA Kypca HWH(OPMATHUKH, W OBIAJCHHE
HaBbIKaMU JI€yKTUBHBIX paccykiaeHuil. [IpeoOpa3oBanne CUMBOJIbHBIX ()OPM BHOCHUT
CBOM crmemuguueckuii BKJIaJA B pa3BUTHE BOOOpa)KEHMs, CIIOCOOHOCTEH K
MaTEeMaTU4eCKOMY TBOPYECTBY.

Copepxanue (pyHKUMOHAIBHO-TPApUUECKON JIMHUM HAIEJIEHO Ha IOJIy4YeHHE
IIKOJIbHUKAaMU 3HaHUWA O (DYHKIMSX KaK BaKHEWILEH MaTeMaTHYECKOW MOAENN i
ONMMCAaHUS M HCCIEAOBAHUS Pa3HO-OOpPa3HBIX MPOLECCOB M SBICHHUM B MPUPOAE H
oOmiectBe. M3yueHnue storo mMarepuana cocoOCTBYET Pa3BUTHIO Y OOy4aroUmuxcs
YMEHUS HUCIIOJIb30BATh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIEC, CHMBOJIMYECKUE, TpapuyecKkue, BHOCUT BKJIaJg B (opMuUpOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUM LIMBUIN3ALUN U KYJIbTYPBI.

MecTo y4eOHOr0 Kypca B y4eOHOM ILJIaHe

CornmacHo yweOHOMY IuTaHy B /-9 Kiaccax u3ydaeTcsl Y4eOHBIM Kypc
«AnreOpa», KOTOpBIM BKIIIOYACT CIEIYIOIIME OCHOBHBIE pa3lieibl COAEPIKaHUS:
«Yncna W BBIYUCICHUA», «ANreOpandeckue BBIPAKCHHS», «YpaBHEHUS W
HEPaBEHCTBA», « DYHKIIMI.

VY4eOHbIl MJIaH Ha M3y4dyeHHUE aireOpbl B 7-9 kjaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEMAENIO0 B TEUEHHE KAKIOTO roja OOy4deHHs, BCEro 3a TPH roja
00yueHust — He MeHee 306 yueOHbBIX 4acoB.

Conep:xanune yueOHOro Kypca (mo roaam o0y4deHus)

7 KIIACC

Yucna u évtuucnenusn

PanuonajbHBIE YHCIa

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, TIEPEXOJ OT OJHOW (OPMBI 3amUCH
npobeit k gpyroi. IloHsTHe panMOHAIBHOrO 4YHCa, 3alKcCh, CpPaBHEHHE,
yOOPSIIOUMBAHUE  pPAllMOHAIBHBIX  4ucell.  Apudmeruyeckue  JEUCTBUS  C
palMoOHaJIbHBIMU 4MCIaMU. PemeHue 3a1ay U3 peajsbHOW NPAKTUKUA HA YacTH, HA
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Jpoowu.

Crenenb C HaTypajbHBIM IOKa3aTeleM: ONpeesieHrne, mnpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OIPECIICHHUS], 3aITUCh OOJBIITNX YUCEN.

[IporieHTsl, 3anMKuch MPOLIEHTOB B BUE ApOOH U ApoOU B BUE MPOIEHTOB. Tpu
OCHOBHBIE 33/1a41 HA MIPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON NMPAKTUKH.

[IpumeHEHMEe  NPU3HAKOB  JEIMMOCTH,  PA3JIOKEHHE HAa  MHOYKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCHMMOCTH, B TOM  4Yucile T@psMas W oOpaTHas
IIPONOPIUOHAIBHOCTH.

Anzebpauueckue gvipasicenus

IlepemMeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAKEHUS C MEpeMEHHOHM. JlomycTumblie
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTA MEKIY BEJIWYMHAMHU B BHJIE
(dopmyiiel. Beraucnenus no gopmyiiam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHU, TOK/IECTBEHHO PABHbIE BBIPAKEHU,
npaBuia MpeoOpa3oBaHMs CyMM W MPOM3BEACHHI, MpaBUja PACKPBITHUS CKOOOK U
IPUBEACHUS TTOJIOOHBIX CIIAraeMbIX.

CBolicTBa CTENEHN C HATyPAJIbHBIM [10KA3aTEIIEM.

OpnHowiensl U MHOrowieHsl. CreneHp MHOTOWIeHa. ClOKEHHE, BBIYMTAHHUE,
YMHOXEHAE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI U
KBagpaT pasHoct. DopMyna pa3HOCTH KBaapaToB. Pa3iiokeHHe MHOTOWICHOB Ha
MHOKHUTEIH.

Ypaeunenua

VYpaBHeHUE, KOpEHb YpaBHEHMs, IMpaBuja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHUH.

JIuHelHOEe ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEM JMHEWHOIO
YpaBHEHHUSI, PEIICHUE JTUHEHHBIX ypaBHEHU. COCTaBIE€HUE YPAaBHEHUH IO YCIOBUIO
3agauyu. Pemenre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

Jluneiinoe ypagnenue ¢ 08yms nepemennvimu u e2o epagux’. CucteMa IByX
JMHEWHBIX YPAaBHEHHWW C JBYMs IEpPEMEHHbIMU. PelleHne cucTeM ypaBHEHHMU
croco0OM MoJICTaHOBKH. [IprMepbl pelieHnsl TEKCTOBBIX 3a/1ad € MOMOIIbI0 CUCTEM
YpaBHEHUM.

Koopounamot u cpagpuxu. @ynukyuu

Koopaunara Toukn Ha npsmoin. YuciioBele NpoMeEKYyTKH. PaccTtosiHue mexnay
JBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpsimoyromnbHas cuctema koopauHart, ocu OX u Oy. AGciucca u opJinHaTa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3aganHbix Gopmynamu. Utenue
rpauKoOB peaslbHbIX 3aBUCUMOCTEH.

[Tonsitue dhynkiuu. ['paduk dynknuu. CoiictBa dhyHkiuii. JInneiinas GyHKIwus,
e€ rpaduk. I'paduk hyakium Y = kKX + D. I paguueckoe pewenue nunetinvix ypasnenuil
U cucmem TUHEUHBIX YPAGHEHULL.

2 3Z[CCI> " fajie€ KypCuBoOM 0003HaYCHBI TEMBbI, U3YUCHHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIILHOM ILIAHE. Hez[aror
CaMOCTOATCIILHO OMPECACIIACT 00BeM n3y4aceMoro mMmarepuala.
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8 KJIACC

Yucna u éviuucnenusn

KBampaTtueiiit kopenb wu3 uwucina. [llowamue 00 uppayuoHaIbHOM Uucue.
Hecamuunvie npubnudxcenuss uppayuoHanvHuix 4ducen. CBONCTBa apuPMETHUECKUX
KBaJpaTHBIX KOPHEW M MX MPUMEHEHHE K MPEeoOPa30BAHUIO YHCIOBBIX BBIPAXKEHUN U
BBIYUCIICHUAM. /[eticmeumenvHbvle YUCad.

Crenens C LeNbIM ITOKa3aTeneM U e€ cBoricTBa. CTaHIapTHas 3alIMCh YUCIA.

Anzebpauueckue gvipasicenus

KBagpaTHbIil TpEXUIEH; pa3IoKEHUE KBAAPATHOTO TPEXUJIECHA HA MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWMCTBO alreOpanyecKou JApoOH.
CnoxxeHue, BbIYUTAHUE, YMHOXKEHHUE, JCJICHHE  alreOpanyeckux  JIpoOei.
PanrionanbsHbIe BRIpaXEHUs U UX MPE0Opa3OBaHHUE.

Ypasenenusa u nepasencmea

KBagpatHoe ypaBHeHue, ¢popMyiia KOpHEH KBaJIpaTHOTO ypaBHeHUs. Teopema
Buema. Penienne ypaBHeHUN, CBOIAIIMXCS K JMHEMHBIM U KBagpaTHbIM. [Ipocreimue
JTPOOHO-pallMOHATBHBIC YPABHEHHUSI.

I'paguueckas unmepnpemayusi ypasHeHuii ¢ 08yMs NepemMeHHbLMU U CUCTEM
JIUHELHbIX YPABHEeHUll ¢ 08yMs nepemeHHvimu. [lpuMepbl peIIeHUus CUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJIreOpandeckiuM CrioCoOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO C OJHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue pyukuuu. OOIaCTh ONpeeIeHUS U MHOXKECTBO 3HAUCHUN (DYHKITHH.
CriocoObI 3a1aHus PYHKITHA.

I'padux bynkmu. Urenne cBoiicTB GyHKIMU 110 €€ rpaduky. [Ipumepsl
rpaguKoB QYHKIHMI, OTPAKAIOIIUX PEATIbHBIE IPOLECCHI.

ODYHKIMK, OMNHUCHIBAIOLIME TIPSMYI0O U  OOpaTHYIO MPONOPLUOHATIBHBIC
3aBUCHUMOCTH, UX Tpapuku. OyHKIHH Y = X, y = X, y = \/X’ y = ;LZ I'pagduueckoe

peuienue ypasHeHull U Cucmem ypasHeHuu.

9 KJIACC

Yucna u evluucienusn

JleicTBUTEIbHBIE YHCIA

PanmonanbHbie YuUCHA, UPPAYUOHANBHBIE YUCIA, KOHeuHble U OecKOoHeuHble
oecsimuunvie Opobu. Muoosxcecmso OeticmeumenvHulx Yucel,; OelicmeumenbHvle YUcid
KaK Oeckoneunvle decsimuunvle Opoou. Bzaumno oonosnaunoe coomsememeue mexicoy
MHONCECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPIMOIL.

Cpashenue  OelicmeumenvHblX — uucel, apupmemuyeckue Oelcmeus ¢
oelicmeumenbHblMu YUCIAMU.

N3mepeHusi, mpuOJIMKeHNsI, OLIEHKH
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Pa3mepbl OOBEKTOB OKPYKAIOLIEro MHpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKpY>KaroIlleM MHUDE.

[TpubnmxEHHOE 3HAUYCHHE BEJIMYMUHBI, TOUHOCTh MpuOMmkeHus. OKpyrieHue
yucen. [Ipuknika u olleHKa pe3yJbTaToB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHHs € OJHOM NIepeMEeHHOM

JInnerinoe ypaBHeHuE. Pellienrue ypaBHEHUM, CBOSIIUXCS K JIUHEHHBIM.

KBangpatHoe ypaBHeHue. PenieHue ypaBHEHUIA, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHUe. [Ipumepsl pewienus ypasHeHUul mpemvel U 4emeeépmou
cmenenet pa3iodicenuem Ha MHONICUMENU.

Pemenue qpoOHO-parmoOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 33714 aITreOpanvdecKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMsl MEepeMEHHbIMU U ero Tpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPAaBHEHUHN C JBYMsI IIEPEMEHHBIMU. PernieHue cucteM ABYX ypaBHEHHI,
OJIHO W3 KOTOpBIX JMHEWHOE, a JApyroe — BTOpod creneHu. [paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1a4 alNreOpandeckum CrocoOoM.

HepaBencTBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mnepemeHHOM. KBaapaTHble HEpaBEHCTBA.
['paduueckass wmHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMS
NEPEMEHHBIMMU.

Dynkyuu

KBagparuunas ¢pynkuus, e€ rpaguk u ceoictsa. [lapabomna, koopaArHATHI
BEPIIMHBI Tapado0Jibl, 0OCh CAMMETPUHU MMapalOoIbl.

I'paduku byHKIHH: y = kx, y = kx + b, y= X,
y = JF y = k;I/I WX CBOMCTBA.

Yucnoewvie nocnedosamenvhocmu

Omnpenesnenue U cnoco0bI 32 JaHUA YMCJIOBBIX M0CJIeI0BATEIbHOCTEH

[loHsiTHE YMCIOBOM MOCIEAOBATEIBHOCTU. 33JaHUE MOCIEA0BATEIBHOCTH
peKyppeHTHOM (hopMyoi U GopMyIIol N-To YieHa.

ApudpmMeTHvecKas ¥ reOMeTPUYECKAs POrPeccru

Apudmernueckas U TreomeTpuyeckas mnporpeccur. Popmyinbl N-To 4jieHa
apu(PMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadscenue unenog apugpmemuueckou u 2eoMempuieckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEeUHbll U 9KCNOHEHYUANbHbIL POCHI.
Cnoorcnvie npoyenmol.
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PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «('EOMETPU».7-9 KITACCBI

Henu usyyenust yueOHOro Kypca

O6mue nenu uzydenus yueoHoro kypca «I'eomerpus» npeactasiensl B [IOOI1
OOO. Onu 3aknryYaroTcs, MNPeXJIe BCEro B TOM, YTO HAa YpOKax IE€OMETpUU
OOy4JalolMiCs y4UTCA TMPOBOJUTH JIOKA3aTENbHBIE PACCYXKACHHS, CTPOUTH
JIOTUYECKAE YMO3AKIIOYEHUS, [IOKa3blBaTh HWCTUHHBIE YTBEPXKIECHHUS U CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, IIPOBOJUTE PACCYXKIEHUS «OT IPOTUBHOIO», OTINYATh
CBOICTBa OT NPHU3HAKOB, (OPMYJIUPOBATH OOpaTHbIE yTBEpXkAeHUA. B o0ydyeHun
YMEHHUIO pacCyXkAaTb COCTOUT BaXHOE BOCIMTATEIBHOE 3HAYCHHE W3YyYCHHUS
reOMETPUH, IIPUCYLIEE UMEHHO OTEYECTBEHHOM MaTEMaTUYECKON MIKOJIE.

Bropoil nenpr0 HW3ydeHHs] TEOMETPUM SIBISETCS HCIIOIb30BaHHE €€ Kak
WHCTPYMEHTA MpPHU PEIICHWH KAaK MaTEeMaTUYECKHUX, TaK W NPAKTUUYECKUX 3ajady,
BCTPEYAIOUIUXCS B pEAIbHOM KM3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B IIKoJje. JlJIss 3TOro y4yuTeno peKOMEHIYyeTcCs
noa0upaTh 3aJayd MPAKTHYECKOro XapakTepa Jisi pacCMaTpUBAEMBIX TEM, YUYUTh
00yJaroumxcsi CTpOUTh MAaTEMATHUYECKUE MOJIENN PEalbHBIX KU3HEHHBIX CUTYAIH,
IIPOBOJUTH BBIYMCIICHHS M OLEHUBATH AJEKBAaTHOCTh IIOJYYEHHOI'O pe3yibTara.
KpaiilHe Ba)XHO TOMYEPKUBATH CBSI3M TEOMETPUM C JPYTMMH IPEIMETAMH,
MOTHBHPOBATh HCIOJIb30BaTh OIpPENEICHUS] T€OMETPUUYECKUX (UTyp U TOHSATHUH,
J€MOHCTPUPOBATh IPUMEHEHUE TIOTYUEHHBIX YMEHHUM B (PU3HUKE U TEXHUKE. DTH CBA3U
Haubosee ApKO BUAHBI B TeMax «BekTopsl», « TpuronHomeTpuyeckue COOTHOIICHUSD,
«Meton koopauHa» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo ywyeOHOMy TulaHy B /-9 Kiaccax wu3ydaercss Y4eOHBI Kypc
«I"eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIHE OCHOBHBIE Pa3/eiibl COACPKAHUS:
«"eomeTrpuueckue GUrypsl 1 UX CBOMCTBa», «I3MepeHre reOMEeTPUIECKUX BEIIMUUHY,
a Takxke «JlekapTOoBbl -KOOpAMHATBI Ha IUIOCKOCTW», «Bekropsl», «/IBrkeHUs
riockoct» U «lIpeoOpazoBanus mogo0usy.
VY4eOHblll TIaH TpelycMaTpUBaeT U3yYE€HUE T'€OMETPUM Ha 0a30BOM YpOBHE,
UCXO/Is U3 HE MeHee 68 yueOHbIX YacoB B YUEOHOM IOy, BCETro 3a TpH rofa o0y4yeHus
— He MeHee 204 Jacos.

Conepsxkanue yue0HOro Kypca (1mo rogam ooy4eHmust)

7 KIIACC

Hauvanbuble oHATHsa reomMerpun. Touka, npsmas, OTpe30K, JIyd. Yrosu. Buisl
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yriaoB. BeprukaneHele W cMexHble yrubl.  buccektpuca yria.  Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYIISIPHOCTD IPSIMBIX.

Cummempuunsie guaypui. Ocnosnvie ceoticmea ocesoii cummempuu®. IIpaMepsI
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OcHogHble nocmpoerus ¢ NOMOWBIO YUPKYVIA U TUHEUKU.

Tpeyronsauk. BricoTa, Meanana, OuccekTpuca, ux cBoiicTBa. PaBHOOeIpeHHBIN
Y PABHOCTOPOHHMM TPEYroJIbHUKU. HepaBeHCTBO TpeyrojapHUKA.

CBolicTBa M IPU3HAKKU paBHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa U NMPU3HAKY NapaJUIeNbHBIX NpsMbIX. CymMMa yrioB TpEyroJbHHKA.
BremHue yrisl TpeyrojapHUKA.

[IpsmoyrosbHbIli  TpeyronbHUK. (CBONCTBO  MEIHMaHbl  IPSMOYTOJIBHOIO
TPEYTOJbHUKA, NIPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB. IIpsAMOYTOIBHBIN TPEYTOIBHUK C yritoM B 30°.

HepaBeHncTBa B reoMeTpun: Hepagencmeo mpey2oibHuKda, HEPABEHCTBO O JUIMHE
JOMaHOW, TeopemMa o OoiblieM yrie H OoJbIIed CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yriia ¥W CEpEIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTB U KPYT, XOpJla U JUaMeETP, UX CBOMCTBA. B3auMHOE pacoioxKeHe
OKpYXKHOCTH M npsmoil. KacarenbHasg m cekymass K OKpyXHOCTH. OKpY’KHOCTb,
BIIMCAHHAs B YroJl. BricaHHast U onMcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapamnenorpaMm, ero nmpusHaku U cBoWcTBa. YacTHbIE
claydyad TMapajiesorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBajapar), MX IMPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamenusi, €€ CBOMCTBa U MpPU3HAKU.
[IpssMoyToOJIbHAs Tpaneuus.

Memoo yosoenus meouansl. Llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuoHaibhvix ompesxax. CpeqHue JMHANA
TpPEYroJIbHUKA U Tpaneuuu. [{enmp macc mpey2onbHuKa.

Ilooobue mpeyeonvrukos, «kodppuyuenm nooobus. Ilpuznaku noooobus
mpeyeonvhukos. llpumeHeHne moaoous Npu peuieHnH MPaKTHIeCKUX 3a/1a4.

CpoiictBa miomiane reomeTpuyeckux ¢uryp. PopMynbl i UIOMIAA
TpEeyroJibHUKa, Napajenorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIONIAAeH
MO0OHBIX GUTYP.

Bpruncnenne mmomanei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemreHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHUHYC, TaHT€HC OCTPOr0 yrIJjia MPsSIMOYTOJIbBHOTO TPEYroJbHUKA.

¥ 31ech U aTee KyPCHBOM 0GO3HAYEHBI TEMbI, H3YHEHHE KOTOPBIX TPOBOJUTCS B 03HAKOMHTEIHHOM ruiane. [legaror
CaMOCTOSTEIIFHO OINPECIIICT 00bEM H3y4aeMOro MaTepHuaa.
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OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpUroHoMerpudeckue GyHKIUN YIJIOB
B 30° 45° u 60°.

BrricaHHbIE U IEHTPAILHBIE YIJIBI, YTOI MEXKIY KacaTeabHOW U XOPHOi. YIJibI
MEXIy XOpJaMU U CEKyIIMMH. BIMCaHHbBIE U ONMCAHHBLIE YETHIPEXYTOJBLHUKH.
B3aumHoe pacmonoxkeHnue AByX OKpyxkHocreil. Kacanue okpyxknocted. OOmme
KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yrios ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHHUS.

Pemenue TpeyroapHuUKoOB. TeopeMa KOCHHYCOB U TEOpEMa CMHYCOB. Pelenune
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

IIpeobpazosanue nooobus. [looobue coomeemcmeenHvix 31eEMEHNO8.

Teopema o npouzgedenuu ompe3Kos Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
ceKywux, meopema o Keaopame KacamenbHou.

Bektop, nmmuHa  (MOAyJdb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMd HaJX BEKTOpaMH. PasnmokeHwe BekTopa 10  JIBYM
HEKOJUIMHEAapHbIM BekTopaMm. Koopaunartsl BekTopa. CKalsipHOE IPOM3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXO0XKJACHUS IJIMH U YIJIOB.

JlekapToBbl KOOPAMHATBI HA INIOCKOCTH. YpagHenus npsamou U OKPYKHOCTH B
KOOpJIMHATax, IEpEeceYeHUE OKPYKHOCTEH M MNpsAMBIX. MeTox KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJIBHUKY. JJTMHA OKpYKHOCTHU. [ panycHas u pagnanHas
Mepa yriia, BBIYMCICHHUE JJIMH IyT OKpy>KHOCTeH. [Inonanpe kpyra, ceKkTopa, cerMeHTa.

Jleudsicenus naockocmu u GHympenHue cummempuu gueyp (31emeHmapHvle

npeocmaenenus). Ilapannenvruiii nepernoc. Ilosopom.
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTUKA» 7-9 KITACCBI

Henu usyyenust yueOHOro Kypca

B coBpemenHOM 1IM(PpOBOM MUpPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHSI NPAKTUYECKUX MPUIOKEHUHN, TaK U HX
ponu B oOpa3zoBaHuM. Kaxkaplii 4eI0BeK MOCTOSHHO MPUHUMAET PEIICHUsI Ha OCHOBE
MMEIOIINXCS Y HEr0 JaHHBIX. A 11 0OOCHOBAaHHOTO MPHUHSATHUS PELIEHUS B YCIOBUAX
HEJoCTaTKa WM U30bITKa HH(DOpMANUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbIluIeHHe. IMeHHO mosToMy
OCTpO BCTajga HEOOXOIUMOCTh c(opmMupoBaTh y O0Oy4alolMXCS, B TOM YHCIIE
oOyuaromuxcst ¢ 3P, pyHKIMOHANBHYIO I'PaMOTHOCTH, BKJIIOYAIOLIYIO B ceOsl B
KAaueCTBE HEOTHEMJIEMOM COCTABIIOIIEH YMEHHE BOCIPUHUMATh M KPUTUYECKH
aHAIM3UPOBaTh MH(MOPMAIUIO, MPECTABICHHYIO B pa3IMYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIM  XapakTep MHOTMX pPEAJIbHBIX IIPOLECCOB U  3aBHCUMOCTEW,
IIPOU3BOJIUTH IMPOCTEHIINE BEPOATHOCTHBIE PACUYETBL. 3HAKOMCTBO € OCHOBHBIMH
IpUHIMIAMU cOOpa, aHaJIu3a U MPEACTABICHUS JaHHBIX U3 PAa3IMYHbIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIIAET 00yUaroIMXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype nporpammbl yueOHOro kypca «BeposiTHOCTh U CTaTHUCTHUKa»
OCHOBHOM IIKOJIBI BBIJECJICHBI CIEIYIOIINE CONEPKATEIBHO-METOANYECKUE JINHUN:
«IIpeacraBieHne JaHHBIX U ONUCATENIbHAS CTATUCTUKAY; «BEepOsATHOCTEY; « DNEMEHTHI
KOMOMHATOpUKNY; «BBeaeHue B Teoputo rpadony.

Conepxxanue nuHuu «llpencraBneHue MaHHBIX M ONMUCATEIbHAS CTATUCTHKA»
CIIY>KUT OCHOBOM /1711 OpMHUPOBaHUSI HABBIKOB pa0OThI ¢ MH(OPMALIUEH: OT YTCHUS U
WHTEpHpeTalud HHPOpMalUM, TMPEACTaBICHHOW B TaO/IMIaX, Ha JUarpaMMax u
rpagukax a0 cOopa, NPEACTAaBICHUS W aHalIM3a JAHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTePUCTUK CpEJHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3P yyaTcsi cUMTBIBaTh U MHTEPIPETUPOBATH JAHHBIC, BbIBUTATD,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUIINE THUMOTE3bl, PA3MbIIUISATh Haj
dakTopamMu, BBI3BIBAIOIIMMHU HU3MEHYMBOCTh, M OIEHWBATh MX BIHUSHHUE Ha
paccMaTpuBaeMble BETMYHUHBI U IIPOLECCHI.

NHTYyUTHBHOE MpEACTABICHUE O CIy4alHOW W3MEHUYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHIUNA CTAHOBUTCS MOTUBHUPYIOIEH OCHOBOW ISl U3YUYEHHUS
Teopun BeposTHocTed. bombinoe 3nauenue st odydarornuxes ¢ 3[1P 3mech umeror
PAKTUYECKUE 3aaHUsI, B YACTHOCTH OIBITHl C KJIACCUYECKUMU BEPOSTHOCTHBIMU
MOJIETISIMHU.

[loHsiTue BEPOSATHOCTH BBOJIUTCA Kak Mepa NpaBAONOAo0Us Ciy4ailHOro
cooniTus. [lpu u3ydyenun kypca odyuarommuecs: ¢ 3I1P 3HakomsTCS ¢ MpoCTEHITUMHU
METOJAMHM  BBIYMCIICHHS BEpPOSITHOCTEH B  CIy4YalHBIX JKCIIEPUMEHTax C
PaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU  HMCXOJAMH, BEpPOSITHOCTHBIMH 33aKOHAMM,
MO3BOJIIIOIIMMHU CTaBUTh M pelath Oojiee CIOXKHbIE 3adadud. B Kypc Bxondr
HayaJgbHbIE TPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX M HUX  YHUCIOBBIX
XapaKTePUCTHKAX.
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Taxxe B paMKax 3TOro Kypca OCYLIECTBIIIETCS 3HAKOMCTBO OOYYarOLIUXCS €
3[IP ¢ MHOXeCTBaMM M  OCHOBHBIMHM  OI€palUsIMU HAJ  MHOYKECTBAMH,
pacCMaTpUBAIOTCS NPUMEPHl INPUMEHEHWs JUIA PEIIeHUsA 3a4ad, a TaKxke
MCITIOJIb30BAHUS B JPYTMX MAaTEMATHUYECKUX Kypcax U y4eOHBIX NMpeaMeTax.

MecTo y4eOHOT0 Kypca B y4eOHOM IJIaHe

B 7-9 knaccax usyuaercs kypc «BeposSTHOCTb M CTaTUCTHKA», B KOTOPBIM
BXomaT paznpensl: «lIpencraBneHve JaHHBIX W ONUCATENbHAs  CTAaTUCTHKAy;
«BepoaTHoCcThY»; «DNIeMEeHTh KOMOMHATOPHUKNY; « BBeeHne B Teoputo rpadoBy.

Ha w3ydenne nanHOro Kypca oTBOAMT 1 y4eOHBIN Yac B HENETIO B TCUCHUE
KaxJ10ro roga o0y4eHnus, Bcero 102 yueOHbIX yaca.

Conep:xanune yueOHOro Kypca (1o roaam oo0ydeHust)
7 KIIACC

[IpencraBnenne JaHHBIX B BUJAEC TAONWI], AUArpaMM, TpaduKoB. 3amOTHEHHUE
TaOJIUIl, YTEHHUE U TTOCTPOCHHUE AUArpaMM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadMKoB peajbHBIX IMporeccoB. M3Biedenne nHGOpMaUd U3 AHArpamMMm U
Ta0JIHII, UCTIONH30BAHNE U MHTEPIPETAINS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpenHee apudMeThyeckoe, MeJuaHa, pa3Mmax,
HauOoJIblllee W HaWMEHbIlee 3HA4YeHHs Ha0opa YHCIOBBIX JaHHBIX. [Ipumeps
CIIy4alHOW U3MEHYUBOCTH.

Cryuatinelii. s5Kkcnepumenm (onvlm) u cayuaiiHoe coovimue. Beposmuocmob u
yacmoma. Ponb manogeposmuvix u npakmuiecku 00CmMOBEPHbIX COObIMULL 8 NPUPOOe
u 6 oowecmse. Monema u uepanvHas KOCMb 8 MeoOpUU 8EPOIMHOCMEN .

I'pag, eepwuna, pedopo. Cmenenv eepuwunvl. Hucno pébep u cymmapmas
cmeneHnb eepuiun. [lpeocmasnenue o ceaznocmu epagha. Llenu u yuxaer. I[lymu 6
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpUeHMUPOBAHHOM
epaghe. Pewienue 3a0au c nomowvbro 2pagos.

8 KJIACC

[IpencraBnenne qaHHBIX B BUIE TAOJIUII, AHATPAMM, TPAPUKOB.

MHOXeCTBO, DJIEMEHT MHOXKECTBa, MOAMHOXkecTBO. Omnepanuu  Haj
MHOKECTBaMU: OOBEAMHEHUE, MepecedyeHue, qonoaHeHue. CBoicTBa onepanuil Hajl
MHOKECTBaMU: MIEPEMECTUTENBHOE, COYETATENBHOE, pacrpenenuTeNbHOE,
BKJItOUeHus. Micnosib3oBaHue rpaduuecKoro mpecTaBICHUs] MHOKECTB JJIsl OTMCaHUs
peaibHBIX MPOLIECCOB U SBJICHUM, NPU PEIICHUHU 3aa4.

Uszmepenue pacceusanusi daunvix. ucnepcusi u cmanoapmuoe OmKIOHeHUe

4
3neck u Janee KypcuBOM 00O3HAYCHBI TEMBI, N3yUeHHE KOTOPHIX MTPOBOIUTCSA B 03HAKOMUTEIHHOM Iane. [legaror
CaMOCTOSTEIIFHO OINPECIIICT 00bEM H3y4aeMOro MaTepHuaa.
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YUC08bIX HAOOPOB. [luazpamma pacceusanusi.

DOneMeHTapHbIe COOBITHS — Cciy4daitHoro ombiTa. CiydailHbie  COOBITHSI.
BepositHocT coObITHiA. ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH.
Cnyuaiinbpiii BBIOOp. CBsI3b MEXKITY MAJIOBEPOSTHBIMH U MPAKTHYECKU TOCTOBEPHBIMU
COOBITUSIMU B TIPUPO/IE, OOIIIECTBE U HAYKE.

Hepeso. Csoticmea depegbes. eOUHCIMEEHHOCb NYMU, CYUeCB808AHUE BUCAYEL
BEPUIUHDBI, C653b MeAHCOY HUCIOM Gepuiur u uuciom pébep. Ilpasuno ymHodsceHus.
Pewenue 3a0au c nomowio epagos.

Ilpomusononoxcuvie coovimus. quacpamma inepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  @opmyra  clodiceHus
sepossmuocmell. Ycnoenas eeposmuocms. Ilpasuno ymmuoocenus. Hesasucumvie
cobvimus. I[lpedcmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3adau ma
HAXo0JicOeHUe BepOSIMHOCMeEl C HOMOWDbIO 0epeda CAYYAlH020 IKChepuMeHmd,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUIE TAOJIUL, TUarpamMm, rpauKoB, UHTEPIPETALIS
JNaHHBIX. YTeHue u noctpoeHue Tabaul, JuarpamMmm, rpa(uKoB MO peanbHbIM JaHHBIM.
[lepecranoBku u ¢akropuan. CodeTaHus M YUCIO coueTaHUil. TpeyeonvHuk
Ilackans. Pemienue 3a7a4 ¢ UCIIOJIb30BaHUEM KOMOMHATOPUKHU.
T'eomempuueckas eepoamnocms. Cnyyaunslii bl00p MOYKU U3 ueypbl Ha
NIIOCKOCMU, U3 OMPE3Ka U U3 0y2u OKPYHCHOCHU.
UcnbiTanue. Ycenex u Heynaya. Cepust uCnbITaHu 10 niepBoro ycnexa. Cepust
ucnbeiTanuil bepHyuiu. BeposaTHocTu coObITHII B cepun UcTibITaHUN bepHyim.
CnydailHasg BeIMYMHA W PACHPENEIICHHE BEpPOSATHOCTEW. Maremarnueckoe
OoXuAaHue u aucnepceus. [ Ipumepsl MaTeMaTHYECKOrO OKHUIAHUS KaK TEOPETUYECKOTO
CpPEIHErO 3HAYEHHS BEIMYMHBI. MaTeMaThudecKoe 0KUIaHUE U JUCTIEPCUS CITyYalHOU
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum».
[TonsiTe o 3akoHe OoJyibIIUX uunces. M3MepeHune BEepOsITHOCTEH C MOMOIIBIO
yacToT. Posb 1 3HaUeHHe 3aKOHa OOJBIINX YUCE B IPUPOJIE U OOILIECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI

[IpoBeneHNE OLEHKM JOCTHXKEHUHM IUIAHUPYEMBIX PpE3YyJbTaTOB OCBOCHUS
y4e0HOro npeamMeTa MpoBOIUTCS B (hOpMeE TEKYIIEro U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHbIE PabOThl, CAMOCTOSITEIbHBIE palOOThI, 3a4€Thl, MaTEMaTUYECKUE
JUKTAHTBI, MpaKkTUYeckue paboThl, MUCBMEHHBIM OTBET MO WHAWBHUIYATbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHUE.

Jlst obyuaromuxcst ¢ 3[IP Bo3amMokHO n3MeHeHne GOpMyITHPOBKH 3a7aHUI Ha
«TIOIIATOBYIOY, a/IallTAIlMIO IPEIaraeMoro 00y4aroneMycsi TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOI'0) Marepuaja: HCIOJb30BaHUE YCTHBIX M NHCBMEHHBIX WHCTPYKIIHA,
YIPOILEHUE JIMHHBIX CIIOXKHBIX (POPMYIMPOBOK MHCTPYKIIUH, pelIeHHE C OMOPOi Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPABOYHON HH(DOPMALIHH.
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I'eomerpust
7 kaace

KontponsHas pa6ora Nel. Tema. OcHOBHbIE TE€OMETpPUUYECKHE CBOMCTBa

npocTeruX QUryp.
Kontponbshas padota Ne2. Tema. CMeKHbIE U BEPTUKAIBHBIC YTJIbI.
KontponbsHas padota Ne3. Tema. [Ipu3zHaku paBeHCTBa TPEYTOJIbHUKOB.
Kontponbhas pabota Ne4. Tema. PaBHOOeApEeHHBIN TPEYTONBHHUK.
KoHntponbHas padota Ne5. Tema. [TapainensHbie npsMeble.
Kontponsnas padota Ne6. Tema. CymMma yriioB TpeyrojbHHKA.
KontponbsHas padora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. UTorosast KonTpoJibHas paboTa.

8 kiace
Kontponbshas padota Nel. Tema. UeTbIpeXyroibHUKH.

KontposnbHas padora Ne2. Tema. Cpenusist nuHUs TpeyrojabHuka. CpenHss
JIMHUS TPaIeluu.
Kontponsnas padota Ne3. Tema. [Lnomans TpeyronpHuka, napaiieaorpaMma.
Kontponrsnas padota Ned4. Tema. [lnomaas nogoOHbIX GuUryp.
Kontponrsnas padota Ne5. Tema. Teopema [ludaropa.
KoHnTtponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHAsI paboTa
9 kamace
Kontponbshas padota Nel. Tema. Pemienne TpeyroibHHUKOB.
Kontponwsnas padota No2. Tema. [Tnommaau TpeyroibHUKa, Y€ THIPEXyTOJIbHUKA.
Kontponsnas padota Ne3. Tema. Bektopsl.
Kontponbshas padborta Ned4. Tema. JlekapToBbl KOOPIUHATHI HA MJIOCKOCTH.
Kontponbhas padora Ne5. Tema. [TpaBuibHble MHOTOYTOJIbHUKH.
Kontponbshas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KoHTpoJibHas paboTa.

BeposITHOCTH M CTATHCTUKA
7 kJjacc

Kontponsnas padota Nel. Tema. [IpencraBienue qaHHBIX.
KontpoasHas padora Ne2. Tema. OncarenbHasi CTaTHCTHKA.
Kontponshas padota Ne 3. Tema. CriydaitHast '3MEHYUBOCTb.
Kontponbnas pabora Ne 4. Tema. BeposiTHOCTh M YacTOoTa CIydyaifHOTO

COOBITHSI.

8 Kki1acc
Kontponbshas padota Ne 1. Tema. MHOkecTBa.
Kontponbshas padorta No2. Tema. BepossTHOCTb ci1ydyaliHOTO COOBITHSI.
Kontponbshas paborta Ne 3. Tema. Cnyuaiinbie COOBITHS.

9 knacce
Kontponbsnas padora Ne 1. Tema. DiieMeHTb KOMOMHATOPUKH.
KontponsHas padota Ne 2. Tema. UcnibiTanus.
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Kontponbnas padora Ne 3. Tema. CinyyaitHas BenTu4rHa.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIMA YUEBHOT O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIM K OOYYEHHIO MAaTeMaTUKE U IIeJICHANpPaBIECHHONW MO3HABATEIbHOM
JESITENIbHOCTH;

MOBBIIICHHE ypPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3  MPAKTHYECKYIO
NEeSATEIbHOCTD, TPEOYIOUTYI0 MATEMAaTHUYECKUX 3HAHUM, B TOM YUCIIE YMEHUE YUUTHCA
y IpYTUX JIIOIEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIIMIO, OBITh TOTOBBIM JIEHCTBOBATH
B OTCYTCTBHE rapaHTHil ycriexa;

cnocoOHoCcTh oOywarouuxcst ¢ 3IIP Kk oco3HaHUIO CBOMX JE(DUIMTOB H
IPOSIBIICHHE CTPEMIIEHUS K UX MPEOJO0JIEHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JOCTUKUMBIE LIENH;

YMEHUE pa3InyaTh y4dyeOHbIE CHUTyalldd, B KOTOPBIX MOXHO JEWCTBOBAaTh
CaMOCTOSITEJIBHO, W CHUTyalluM, TJ€ CJIEIYET BOCIOJb30BATHCS CIPABOYHOU
uH(popMalen Wi APyruMU BCIIOMOTaTeNIbHBIMU CPEICTBAMU;

CHOCOOHOCTh IEPEHOCUTH MOJTYUYEHHBIE B X0/1€ 00YUEHUsI 3HAHUS B AKTYaJIbHYIO
CUTyaluIo (MpU pElIeHUH KUTEUCKUX 3ajad, TPeOYIOIUX MaTeMaTHYECKUX 3HAaHU);
CHOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBaHUSIX M MpPAaBHJIAX MPOBEICHUS
MPOMEKYTOUYHOM U UTOTOBOM aTTECTAIINH;
OBJIaJICHNE OCHOBaMH (pMHAHCOBOM IPaMOTHOCTH.

METAINIPEIAMETHBIE PE3YJIBTATDHI

Ognadenue ynueepcanbHvimu y4eOHbIMU NOZHAGAM ESITbHBIMU OCUICHEUAMU

YCTaHABIIMBaTh  I[PUYMHHO-CICJCTBEHHBIE CBA3M B  XOAE  YCBOCHHS
MaTEeMaTUYeCKOro Marepuana;

BBISIBJIAITH A€(PULNUT JAHHBIX, HEOOXOAUMBIX Ui PEUICHHs] MOCTAaBJIECHHON
3a]1a4u;

C MMOMOUIBIO YUUTENS BEIOMPATh CIIOCOO pEIICHN MAaTEMAaTUYECKOM 3a/1a4u
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PELICHUS);

OPUMEHSTh M MPeoOpa3oBbIBATh 3HAKM M CUMBOJIBI B XOJ€ pEIICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UICKOMOE U JJAHHOE MPHU PEUICHUU MaTEMaTUYECKOH 3aauH;

MOHUMATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3ITMYHBIX BUAOB U (hopm
IIPE/ICTaBJICHHSI,;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIUIO.

NOHUMATh U UCIOJIb30BAaTh MATEMATUYECKHE CPEJICTBA HATJISIAHOCTH (TpaduKH,
IUarpaMMbl, TaOMUIbI, CXE€Mbl W Jp.) I8 WUIIOCTPAlMM, WHTEPIpeTaLuH,
apryMeHTalLuu.
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Oénaodenue YHU6epcanbHbiMu yueoHvimu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BbIBATh Y4YEOHOE COTPYAHUYECTBO M COBMECTHYIO AESTENBHOCTH C
YYMUTEIEM U CBEPCTHUKAMHM B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJENCTBOBATh U HAXOIUTh 00IIME CIOCOObI padOThI; paboTaTh B IPyIIIE:
HaxXoAMUTh OOllee peleHHue M paspelaT KOHQIMKTHL HAa OCHOBE COTJIACOBAHUSA
NO3ULMI U yuéTa UHTEPECOB; COylIaTh NapTHEPA; GOPMYINPOBATH, ApPTYMEHTHUPOBATH
Y OTCTanBaTh CBOE MHCHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB NPU HAJIWYUM Pa3HBIX TOUYEK
3peHusl U paspeliaTb KOH(UIMKTBI HAa OCHOBE y4yéTa MHTEPECOB M IMO3MLMNA BCEX
YYaCTHHKOB;

apryMEHTUPOBAaTh CBOK IMO3ULUI0 W KOOPAMHUPOBATH €€ C NO3ULMIMU
napTHEPOB B COTPYIHUYECTBE IPHU BBIPAOOTKE OOILIEro pPEIICHHS B COBMECTHOM
NEeATEIbHOCTH;

BBINIOJIHATh CBOKO 4YacTh pPabOThI, JOCTUraTh Kadye€CTBEHHOTO pe3yibTaTa H
KOOPAMHUPOBATH CBOU JIEUCTBUSA C IPYTUMH YJICHAMU KOMAHJIBL;

OLIEHMBATh KAYE€CTBO CBOETO BKJIaJa B OOIIMM IPOIYKT.

Osnadenue yHu6epcatbHbIMU YUEOHBIMU PECYSIAMUECHBIMU OCUCHBUAMU:

CTaBUThb LIEJH, BBIOUPATh M CO3/AaBaTh AJITOPUTMBI JJIsl PEIICHUs YYEOHbIX
MaTeMaTHYECKUX MpoOem;

IUJIAHUPOBATh U OCYLUECTBIIATH IEATEIBbHOCTD, HAIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATEIbCKOTO XapaKTepa.

(dopMynMpoBaTh W yAEpPKUBaTH YYE€OHYIO 3aJady, COCTaBJIATh IUIAH U
MOCJIEI0BATEIAbHOCTD JICHCTBUI;

OCYUIECTBJISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBBI;

KOHTPOJIMPOBATh MPOLECC U Pe3yJbTaT y4eOHON MaTeMaTH4YECKOM
NEeATEIbHOCTH;

aJIeKBATHO OLICHUBATh MPABHIIBHOCTH WJIM OIIMOOYHOCTD BBITIOJHEHUS y4eOHON
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pEIeHUS;

CIMYaTh CHOCO0 NEHUCTBUSI U €ro pe3yibTaT ¢ 3aJaHHBIM 3TaJOHOM C LEJbIO
0OHApYyKEeHHSI OTKIIOHEHUH M OTJIMYMMA OT 3TAJIOHA.

OpeaBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOZHUKHYTh PU PEILICHUH Y4eOHOI
3a/1a4u;

MOHMMATh NPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPEOyeMBbIi pe3ysbTatr
JeSITEIbHOCTH, ONPEAEIATh MO3UTUBHBbIC M3MEHEHHS M HaIpaBlieHUs, TpeOyrolue
JadbHEHIIIeH paboThI,

peryJiupoBath Clioco0 BBIPAKEHHSI IMOILHUI.

INPEAMETHBIE PE3YJIBTATBI

Pe3ynbratel ocBoeHus: yueOHoro npeamera «Marematuka (BKitouasi aiareopy,
Tre€OMETPHIO, BEPOATHOCTh M CTAaTHCTUKY)», pacIpeleleHHbIE MO TojaM oOyueHus,
bopMyIUPYIOTCA 110 MPUHIUITY JOOABICHHS HOBBIX PE3YJILTATOB OT TO/a K TO/1y, YXKe
Ha3BaHHbIE B PEIBIAYIINUX IOaX MO3ULIUH, KaK IPABUIIO, JOCIOBHO HE IIOBTOPAIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPENHOr0 Troja IO YMOJIYAHUIO BKIIOYAIOT
pe3ynbTaThl MPEABIYIINX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHI )

OcBoenue ydeOHOro Kypca «AnreOpa» Ha YypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl JIOJDKHO OOECTIeYuBaTh JOCTHIKCHHE CIEAYIONIMX MPEAMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB:

7 KJIIACC

Yucna u évtuucnenusn

BoimonHsaTh, coueras yCTHbIE M THCBMEHHBIE MPHUEMBI, apudMeTHuecKue
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoguTe 3Ha4YeHUsI YHUCIOBBIX BBIPAKECHHUM; TPUMEHSITh Pa3HOOOpa3HbIE
CIocOoObl M MPUEMBI BBIYMCIICHUS 3HAYECHUM JPOOHBIX BBIPAKEHUN, COJEpPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexoauTh OoT OAHOW (OPMBI 3alUCH 4YUCeN K Apyrou (mpeoOpa3oBbIBaTh
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECSATHYHYIO NIpoOb). CpaBHUBATH U
YIOPSIIOUMBATh PAlMOHATBHBIE YHCIIA.

OKpyIJIsTh Ynca.

BpInoNHATE MPUKUIKY U OLIEHKY pe3yibTara BbIUUCICHUN, OLICHKY 3HAYEHUU
YUCTIOBBIX BBIPAKECHUIA.

BoIMONHATE AEHCTBUS CO CTETICHSIMU C HATYPAJIbHBIMU IMOKa3aTeNsIMU (C ONTOpoit
Ha CIIPaBOYHYIO MH(OPMAITHIO).

[IpuMeHSATh NPU3HAKK IEIIUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATYypaIbHBIX
quce.

Pemats mnpocTeiilie NpakTUKO-OPUEHTUPOBAHHBIE 3aJlaud, CBSA3aHHBIE C
OTHOIIIEHUEM  BEJIWYMH,  [PONOPLHOHAIBHOCTHIO  BEJIMYHUH,  IPOLEHTAMU;
WHTEPIPETHUPOBATH PE3YJIBTATHI PEIICHUS 33/1a4 C YYETOM OTPAHUYEHHI, CBSI3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTUpOBAaTHCS B TOHATUSX M OMNEpPUpOBaTH Ha 0a30BOM YpPOBHE
aNre0pandecKo TEPMUHOJIOTHEN 1 CUMBOJIUKOM.

HaxoguTe 3HaueHusi OYKBEHHBIX BBIPpRKEHUW TIPU 3aJlaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Breinonuats nmpeoOpa3oBaHus 11€710T0 BBIPAXXKEHUS B MHOTOUJICH MPUBEICHUEM
MOIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOWJIECHAa HAa MHOTOYWIEH M MHOTOWIeHa Ha
MHOTOWICH, MPUMEHSTH (DOPMYJIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTHU (C OMOPO
Ha CIIPaBOYHYIO WH(POPMAITHIO).

OcCylecTBIATh PA3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOLIBIO

23



BBIHECEHUS 332 CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKU CIAraéMbiX, MPUMEHEHUs
(bopMyI1 COKpAIIEHHOTO YMHOXKEHUS (C OMOPON Ha CIPaBOYHYIO HHGOPMAIHUIO).

[TpumensTh mpeoOpa3zoBaHUsl MHOTOUJICHOB ISl PELICHUS pa3InIHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX PEMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypaJbHBIMU TOKA3aTENsIMHU  JUIs
npeoOpa3oBaHUsl BRIpAKEHHUH (C OMOPOI HA CIIPaBOYHYIO HH(POPMAITHIO).

Ypasnenus u nepasencmea

Pemate nuHElHBIE ypaBHEHUS C OJHOM IMEPEMEHHOW, MPUMEHsS IpaBuiia
nepexoja OT UCXOAHOTO YPAaBHEHMS K paBHOCUILHOMY eMy. [IpoBepsTh, aBisieTcs iau
YHCJIO KOPHEM YPaBHEHUS.

Nmets npeacTaBieHue o rpa@uueckux METoax Mpu pelieHur JMHEHHBIX
YpaBHEHUH U UX CUCTEM.

[lonOuparh mpuMepbl Tap YHCEN, SBISIONIMXCS PEHICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMS MIEPEMEHHBIMHU.

CTpouTh B KOOPJAUHATHOM INIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMH; TTOJIB3YACH TPa(pUKOM, TPUBOIUTH MPUMEPHI PEIICHUS YPABHEHHS.

PemaTe cucTeMbl IBYX JIMHEWHBIX YPaBHEHUN C ABYMS TIEPEMEHHBIMH, B TOM
quciie rpaguuecku (C Ormopoi Ha aNrOpuUTM YUeOHBIX JIEUCTBHM).

CocTaBnsTh (10cae COBMECTHOIO aHAJIN3a) U pEIIaTh JIMHEWHOE YpaBHEHNUE WIIH
CHUCTEMYy JIMHEHHBIX YypaBHEHUN IO YCIOBUIO 3aJlayd, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJYyYCHHBIN pe3ysbTar.

Koopounamot u cpagpuxu. @ynukyuu

N3o0paxkath Ha KOOPJMHATHOU MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl; 3aMKHCHIBATh YUCIOBBIE MPOMEXKYTKHA Ha
anreOpanyecKoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPJMHATaM;
CTpOUTH rpaduku JUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHkumu y = kx + b.

OnuceiBaTh C TMOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEIMYMHAMU (110 alTOPUTMY y4eOHBIX ACHCTBHUI): CKOPOCTh, BPEMS, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIHOCTD, BpeMs, 00BEM PabOTHI.

Haxoauts 3HaueHne GyHKIUHU 0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco® MpencTaBleHHUs W aHaiIu3a HHGOPMALNH;
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIUIO U3 IPAPUKOB PeaIbHBIX MPOLIECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucna u éviuucnenusn

Hcnonp30BaTh HadaIbHBIE NPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen JJi CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHHH; M300pakaTh JEHCTBUTEIbHbBIC
YyCJia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh mMOHATHE apU(METHUECKOTO KBAJIPATHOTO KOPHS; HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIIOJb3Yysd MNpPU HEOOXOIMMOCTHU KAaJbKYJATOP; BBIOJHSTD
npocTeiiiue npeoOpa3oBaHusl BBIPAXKEHHUM, COJIEpXKAIMX KBaJpaTHbIE KOPHHU,
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HCTIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX M MaJIBIX YUCENT C MOMOIIBIO JIECITHYHBIX
npoOeit u creneHeit yucia 10.

Anzeopauueckue eviparxcceHus

[IpumeHSATP TOHATHE CTENEHM C LEJbIM  I0Ka3aTesieM, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKECHUN, COACpXKAIIMX CTENEHH C LEeJIbIM ToKa3aTeneM (c
WCITOJIb30BAHUEM CITPABOYHON WH(MOPMAITUH).

BbINONMHATE HECTOXKHBIE TOXKJIECTBEHHBIC IMPEe0Opa3oBaHUs palMOHAIBHBIX
BBIDOKEHUI HAa OCHOBE IMpaBWJI JIEUCTBUI HAJl MHOTOWICHAMH U alre0pandyecKuMu
JTPOOSMH.

PacknanpiBaTh KBaJApaTHBIA TPEXUIICH HA MHOKUTENH.

[IpumMeHATh TpeoOpa3oBaHUs BRIPAKEHUHN ISl PEIICHUS] PA3IMYHBIX 337a4 U3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnenusa u nepasencmea

Pewmate nuHelHbIE, KBaJPATHBIE YpaBHEHUA (C MCIOJIB30BAHUEM CIPABOYHOM
uH(pOpMaIMK) W palMOHAJIbHBIC YPABHEHUS, CBOJSIIMECS K HHUM, CHUCTEMBI JBYX
YpaBHEHUI C ABYMS IEPEMEHHBIMU.

[IpoBOAMTE MpOCTENUIINE NCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUN, B TOM
yuciae ¢ NpUMEHEeHHeM rpaduuecKux MpeCcTaBieHui (yCTaHaBIMBATh, UMEET JIU
ypaBHEHUE WM CUCTEMa YPAaBHEHHMH pELICHUs, €CIM MUMEET, TO CKOJBbKO, U Mp.) C
OTIOPO¥ Ha aNTOPUTM YUEOHBIX ACHCTBUM.

[lepexoauTs OT ciioBecHOM (OPMYIUPOBKU 3adaud K €€ ainreOpanveckoit
MOJEIM C TOMOIIBID COCTAaBJICHUS YpPaBHEHUSI WM CUCTEMbl YypPaBHECHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3ybTaT.

[IprMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH; PElIaTh
JUHEWHBIC HEPAaBEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh rpaduuecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

OnepupoBarh Ha 0a30BOM YypOBHE (PYHKIMOHAJIbHBIC TOHSATUS U S3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAUCHHUS); OINPEACNSITh 3HadyeHUE (YHKIUH TIO0
3HAYCHUIO apTyMEHTa; ONPEACIISITh CBOMCTBA (PYHKITUHU 10 €€ rpaduKy.

CTpouTh rpaduKy dIeMEHTapHbIX GyHKIMH Buaa , Y = X5, Y =X,y =+vx ,y=

k; onuceIBaTh CBOMCTBA YMCIOBOU (PyHKIMU 10 €€ rpaduKy (Ipr HEOOXOIUMOCTH C
X

HaIpaBJISIIOIEN TOMOLIBIO).

9 KVIACC

Yucna u évtuucieHus

CpaBHHBATH U YNIOPSAOUYUBATH PAIMOHAIBHBIE U UPPALIMOHATIBLHBIC YUCIIA.

Bemonuare apudMeTnueckrue ASHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COUCTas
YCTHBIE W TUCbMEHHBIE MNPUEMBI, BBINOJHATH BBIYUCIEHUS C WPPAUUOHAIBHBIMU
YHCIaMU.

Haxonuth 3HaueHUs CTENEHEN C LEIBIMM MMOKA3ATEISAMU U KOPHEU; BEIUYUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUMU.
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OKpyryisiTe  ACHCTBUTENBHBIE YHCIIA, BBINOIHATH MPUKUAKY pe3ysbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

Ypasenenusa u nepasencmea

Pemars nuHeliHbIE M KBAapaTHBIE YPABHEHHUS], YPABHEHHUSI, CBOJSAIINAECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIEC YPABHEHHUS.

Pemate mpocreimne CcucTeMbl JBYX JIMHEWHBIX YPAaBHEHHM C JABYMS
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISIETCS
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemate mpocreiiiue TEKCTOBbIE 3a7aud anreOpandeckuM CIOcoOOM C
MIOMOIIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMBl JBYX YPAaBHEHHU C JBYMs
MIEPEMEHHBIMU.

IIpoBOAUTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
yuciae ¢ NpuMeHeHHeM rpaduyeckux MpeAcTaBlieHui (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

PemaTte nuHEiiHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pEILIEHHE HEPAaBEHCTB HA YHUCJIOBOM MPAMOM, 3alMCHIBATh PELICHHE C ITOMOIIBIO
CUMBOJIOB.

Pemate cuctembl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOUYAIOLINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)xaTh pElICHHUE CUCTEMbl HEPABEHCTB Ha YHCIOBOMN
IIPSIMOM, 3aIIUCHIBATh PELICHHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUU PA3JIMYHBIX 33]1a4.

Dynkuyuu

Pacnio3naBath (QyHKIMM UW3y4eHHBIX BHAOB. Iloka3biBaTh CXeMaTHYECKH
pacIoioKeHUe Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB pyHKIuH Buaa: y = KX, y = kx

2 — .
+b ,y=ax +bx +c, y = X, y=y% Yy = X B 3aBucuMoOCTH OT 3HayeHMl
X
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K03 UIIUEHTOB; OMUCHIBATh CBOMCTBA (DYHKITHIA.
Crpouth U u300pakaTb CXeMaTHU4YeCKU TpaduKU KBaJAPATUUHBIX (DYHKLHUH,

ONMCHIBATh CBOMCTBA KBAaIPATUUHBIX (PYHKIUH MO UX rpadukam.

Pacno3HaBaTh KBaJapaTUyHYyl0 (QYHKLIMIO MO (hopmyse, NPUBOIUTH HMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIHI U3 peabHOM KU3HU, PU3UKH, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3zHaBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO ITPOrPECCUN MPU Pa3HbBIX
croco0ax 3aaHusl.

BoIimonHAT,  BBIYMCIEHUS C  HUCHOJIB30BaHMEM (QopMya N-TO  4ieHa
apu(pMEeTHYECKOM W TeOMETPUUYECKOW MPOrpeccuil, CyMMbl MHEpPBBIX N YJIEHOB (C
OTOPO¥ Ha CTIPABOUHYIO HH(POPMAIIHUIO).

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMH IIOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3alayd U3 pEAIbHOW KHU3HU (C UCIHOJIb30BAaHUEM KAJBKYJIATOPA, LU(POBBIX
TEXHOJIOTHH).

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHU ITPUMEPHON
PABOYEH ITPOI' PAMMEBI KYPCA «'EOMETPUSI» (ITO TOJAM OBYUYEHI )

OcBoenue ydeOHOro Kypca «['eomerpusi» Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHHS JOJDKHO OOECIEeYMBAaTh JIOCTIDKEHUE CICAYIOIMIUX MPEIMETHBIX
00pa30BaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Pacnio3naBaTh U3y4eHHbIE TeOMETpUUYECKUE QUTYPBI, ONPEIENIATh UX B3aUMHOE
pacnoyioKeHue, M300pakaTb TeOMETPUYECKHE (UTYphI; BBIIOJHATH YEPTEXH IO
YCIOBUIO 3ajaud. M3MepATh JUHENHBIE U YIJOBbIE BEIWYMHBI. Pemate 3amaun Ha
BBIYKCIICHUE JUTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OLUEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON
AKU3HU, pa3MEpOB MPHUPOAHBIX O00BEKTOB. PaznuuaTe pasmepbl 3TUX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4epTEXRH K FTEOMETPUUECKUM 337a4aM (C UCIOJIb30BAHUEM CMBICIIOBOI
OTOPBI: HABOJALLME BOIPOCHI H/WIIH alTOpUTMa YYEOHBIX AEUCTBUI).

[Tonp30BaThCs MpU3HAKAMU  PABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUH 3a]1ay.

[IpoBOoIUTH,  JOKA3aTeNbCTBA  HECIOXKHBIX  I€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMaHbl, MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B
pEelIeHNN TEOMETPUUYECKUX 3a/1a4 (C UCTIOIb30BAHUEM 3PUTEIBHOM HATIISITHOCTH W/ WU
BepOaIbLHOM OTOPHI).

OnpenensTh NapajieIbHOCTh MPSMBIX C TOMOIIBIO YTIJIOB, KOTOpbIE 00pa3yer ¢
HUMH cekymas. OnpeaensaTs NapauieNbHOCTh MPSMBIX C MOMOILIBI PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU 0 TOUEK APYTrOr MPSIMOM.

PemaTs 3a1aun Ha KJIeT9aToOl Oymare.
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HpOBOI[I/ITB BBIYMCJIICHHUA U HAXOJUTh YHCIIOBBIC U 6YKBCHHBIC 3HAUCHHA YIJIOB
B ICOMCTPUICCKUX 3a/laqdax C UCIIOJIb30OBAHUECM CYMMBI YIJIOB TPCYTOJIbHUKOB U

MHOTOYTOJIbHUKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX NIPU TMEPECEUCHUH JBYX
MapaJyIeIbHBIX MPAMBIX CEKyllel. PemaTe mpakTUYecKre 3ajjadd Ha HaXOXKJICHUE
YTJIOB.

HNmeTs nmpeacraBieHue 0 NOHATUE TEOMETPUUYECKOTO MECTA TOUEK.

@opMyIMpOBaTh OMPEIACICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY)KHOCTH, TOJIb30BATHCS UX CBOMCTBAMHU. Y METh NMPUMEHATh 3THU CBOMCTBA IPHU
pelleHuu 3a1ay.

OpuUeHTHPOBATHCA B MOHITUAX: OMKUCAHHASI OKOJIO TPEYTOJbHUKA OKPY>KHOCTb,
IEHTP ONMMCAHHOU OKpYKHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (DaKTaMHU O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJTHON TOYKE, MU O TOM, 4YTO
CEpEAVHHBIE MEPIECHAUKYISPBl K CTOPOHAM TPEYTOJIbHUKA TEPECEKAIOTCS B OJIHOM
TOYKE.

OpueHTUpOBAaTHCST B TOHATUSIX U ONEPUpPOBATH Ha 0a30BOM YpOBHE:
KacaTelibHasg K OKPYKHOCTH, TE€OpeMa O MEPHEHIUKYISIPHOCTH KAacaTEeIbHOU U
pannyca, IpOBEJEHHOTO K TOUKE KaCaHMUSI.

Nmere mnpencrtaBieHWE O MPOCTEUMIIMX TE€OMETPUUYECKUX HEPABEHCTB, WX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOCHUSA C MOMOIIBIO [UPKYISA U
JIMHEHUKMU.

8 KJIACC

Pacno3HaBaTe OCHOBHBIE BHUIBI  YETBIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
IIOJIb30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTHPOBATHCS B NMOHATUU — TOYKH INEPECEUYECHHs] MEIUAH TPEyTroJIbHUKA
(eHTpa mMacc) B pelIeHUH 3aj1ay.

Brnaners nonATHem cpenHen JIMHUM TPEYTOJIbHUKA U TPaleluH, IPUMEHATh UX
CBOMCTBA IPU PELIECHNH NPOCTEUIINX N'€OMETPUYECKUX 3a1a4d. IMEeTh IpeacTaBieHue
o Teopeme Dasieca u TeopeMe 0 MPONOPLUHMOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pelIeHus NPaKTUYECKUX 3a7a4 (C OMOPOil Ha 3pUTETbHYIO HATJIITHOCTH ).

[IpuMeHsATh npu3HAKU NOA00MST TPEYroJbHUKOB B PEUIEHUU HECIOKHBIX
reOMETPUYECKUX 3a4ad.

[Tonp3oBatbess Teopemoit Iludaropa ams pemieHus TEOMETPUUECKUX U
MMPAKTUYECKUX 3aa4.

Brnaners mnoHATHSAMM CHHYCAa, KOCHMHYCa M TaHI€HCAa OCTPOrO yIJa
IPSAMOYTOJIBHOTO TPEYroibHUKa. [l0b30BaThCsl dTUMM IOHATUSAMHU UL PELICHUS
IPAaKTHUUECKUX 3a7a4 (Ipu HEOOXOAMMOCTH C OMOPOM Ha aIrOPUTM MPaBUIIA).

Beruucnare  (paznuuHbIMM - criocoO0amu) (C OMOpPOM Ha  CIPABOYHYIO
uH(pOpMAIMIO) IUIOIMIAJb TPEYTrOJAbHUKA M IUJIOMIAJM MHOTOYTOJBHBIX (UTYp
(MONB3YACH, T/I€ HEOOXOAUMO, KANbKYJIATOPOM). [IpUMEHSATh MoydeHHbIE YMEHUS B
MPAKTUYECKUX 3a/1a49ax.

Bragerp NOHATHUSAMM BIHCAHHOTO M LEHTPAJIbHOIO YIVIA, HCIOJIb30BAThH
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TEOPEMBI O BIIMCAHHBIX YIJIaX, yriaX MEXIy XOpAaMH (CEKyLIMMH) U YIJIE MEXIY
KAacaTeIbHOM U XOPAOU MPH PEIICHUH NMPOCTEUIINX T€OMETPUUECKUX 3a/1a4.

Bnaners mOHSATHEM ONMCAaHHOTO YETHIPEXYTOJbHHMKA, HMPUMEHSTH CBOMCTBa
OIMMHMCAaHHOTO YETHIPEXYTOIbHHUKA MPU PEIICHUH MPOCTEUIITNX 3a/1a4.

[TpuMeHsATH MONyuYeHHBbIE 3HAHHUA Ha TMPAKTHKE — CTPOUTh MaTeMaTHYecKue
MOJIENIN [Tl 3a]]a4 PeabHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOILINE BBIUMCICHUS C
OPUMEHEHHEM T0J00Ms ¥ TPUTOHOMETPUH (TMOJB3YysICh, TA€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTIIOB, HAXOAUTH C UX MIOMOIIBIO
pa3IMYHbIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX
TPEYrOJIbHUKOBY). HaxomuTs (C MOMOIIBIO KambKyJNATOpa) IJIMHBI U YTIBI IS
HETaOTMYHBIX 3HAYCHHH.

[lonb30BaTbes GopMyslaMy NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JJII HAaXOXKJIEHUS COOTHOIIEHWH MEXIY TPUTOHOMETPUUCCKUMHU
BEJIMYMHAMHU (C ONOPOM Ha CIPABOYHYIO UH(OPMALHIO).

Hcnonb30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB ISl HAaXOXJICHUS PA3TAYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHSTH UX NP PEIICHUN
IPOCTEHIINX T€OMETPUUECKHX 3a/1au.

Bnagers nonsTusiMu npeoOpa3oBaHus 10A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
non00HbIX (uryp. [Tonbp3oBaThCs cBOMCTBAMH MO00US POU3BOJILHBIX (PUTYD, YMETH
BBIYHCIIATH JUIMHBI U HAXOJUTh YTJIBI Y MOJOOHBIX (UTyp (IO aNropuTMy y4eOHBIX
nevctBuid). IlpumeHsTh cBOMCTBa MOAOOMS B MPAKTHUECKUX 3aJadax. YMETb
IPUBOJUTH MPUMEPHI TOJOOHBIX (GUTYD B OKPYXKAIOIIIEM MHpE.

[Tonb30BaTbes TeopemMamu (IO BH3yadbHOM OTMOpPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, 0 MPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30oBaTbCsd BEKTOpaMH, MOHUMATh HMX TE€OMETPUUECKUH U (PU3HUYECKUI
CMBICHI, IPUMEHSTh UX B PEILIEHUU F'€OMETPUUECKUX U Ppu3ndeckux 3aaad. [Ipumensrs
CKaJIIpHOE MPOU3BECHIE BEKTOPOB JIJIsl HAXOKEHUS IJIMH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPJAMHAT Ha TUNIOCKOCTH, IPUMEHSTH €TI0 B PELICHUU
T€OMETPHUYECKUX U MPAKTUIECKHUX 3a]1ad.

Bnagerp MOHATHUSMU TPABHIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH ¥ PaJIMaHHON MEpHI YTJia, YMETh BBIYUCIIATH TUIOIIAIb KPyTa
U ero yacreu (C onopo Ha crnpaBoYHYIO MH(popMaiuio). [IpuMeHsATh nmonydeHHbIe
YMEHHsI B MPAKTUIECKUX 3a/1adax.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NPUMEHATH JBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpyuMeHsTh MONy4YEeHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYeCKHe
MOJIEH JUIS 3a]1a4 peasibHOM KU3HU M MPOBOJAUTH COOTBETCTBYIOIINE BBHIYUCICHUS C
OPUMEHEHHEM ToJ00Ms W TPUTOHOMETPUYECKHX (YHKUUN (MOAB3YysCh, TJe
HEO00XO0IMMO, KaJIbKYJISITOPOM).
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TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S IIPUMEPHOM
PABOYEH ITPOI' PAMMBI KYPCA «BEPOSITHOCTD 1 CTATUCTHUKA» (I1O
I'OJAM OBYYEHUNA)

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCT U cTatuctuka» B -9
KJIacCaX XapaKTePU3YIOTCs CIEIYIOIUMU YMEHUAMMU.

7 KIIACC

Yurtate wuHHPOpMAIMIO, MPEACTAaBICHHYI0O B TalOnuIax, Ha JAHarpaMMmax;
NPEACTaBIATh JIaHHbIE B BHJIE€ TaOlMIl, CTPOUTH JHUArpamMMbl (CTOJIOMKOBBIE
(cTonbyaThie) ¥ KPYroBbI€) IO MacCHMBaM 3HAYCHUM (C MCIOJIB30BAHUEM 3PUTEILHON
HaIJISAHOCTH W/WUJTK BepOaabHOM OTIOPHI).

OnuceiBaTh W HMHTEPIPETHPOBATH  peajbHBIE  YWCIOBBIC  JIAaHHBIC,
Ipe/ICTaBIICHHbIE B TA0JIMIIaX, HA TUarpaMmmax, rpapukax.

OpueHTHPOBATHCS B IOHATHSIX U OTICPUPOBATH UMHU Ha OA30BOM YPOBHE:
cpennee apupMeTnyecKoe, MeiaHa, HauboJIbIlee U HAaMMEHbIIIee 3HAYCHH S, pa3Max.

WNmeTrs mnpencraBieHre O CIOydyalHOM WM3MEHYMBOCTHM Ha TMpUMeEpax IIeH,

bu3NUecKUX BETUYUH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3Bnekate W mnpeoOpa3oBbIBaTh HMHGOPMALIMIO, MPEACTABICHHYIO B BHUJE
Tabnuil, Auarpamm, rpadukoB; MPEACTABISATh JAaHHBIE B BHJIE TaOJUIl, TUarpamm,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3A JAHHBIE C IOMOILBIO CTATUCTUYECKUX
nokazaTelel: CpeAHMX 3HAaYeHUM M Mep pacceuBaHMs (pa3Max, AUCIEPCHs U
CTaHAApTHOE OTKJIOHEHUE).

HaxoauThs 4acTOThl YMCIIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE IO
pe3yJibTaTaM UW3MEpPEHUd ¢ HaOMIoJeHUM (C  HUCIOJIb30BAaHUEM 3PUTEIbHOMU
HaIJISTHOCTH W/WIH BepOaIbHOU OMOpHI).

Haxonuth BEpOSITHOCTU CIIy4ailHBIX COOBITHI B OMNbBITAX, 3HAsl BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITHI, B TOM YHCI€ B ONBITAX C PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUAMM (C MCIOJIb30BAHUEM 3PUTENIbHON HArJSIAHOCTU W/WIIK
BepOaIbLHON OTIOPHI).

Nmets mnpencraBieHne o TrpaduUyueckux MOJENSAX: JEpPEeBO  CIy4ailHOro
HKCIIEPUMEHTA, AMarpaMMbl DUJIepa, YUCIOBaAs MPSMasL.

OnepupoBaTh MOHATUSMU Ha 0A30BOM YpOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITOJIHATH ONEepaliy HaJl MHOXECTBaMH: 00BbEAMHEHUE, [TIEpeceUeHHe, T0NOTHEHHE,
NEPEUYNCTATh  JJEMEHTbl MHOXKECTB; INPHUMEHSATh CBOMCTBA MHOXECTB (C
VCITOJIb30BAHUEM BU3YaJIbHOM OIMOPBI).

Hmetps mpencraBieHre O rpaguueckoM IMpeiCcTaBICHHE MHOXKECTB U CBSA3EH
MEXIy HUMHU JJI1 ONTMCAHUs MPOIIECCOB U SIBJICHUH, B TOM YHCJIE MPU PEIICHUH 3a]1a4
U3 IPYrUX Y4eOHBIX MPEIMETOB U KYPCOB.
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9 KJIACC

W3Bnekats 1 mpeoOpa3oBbIBaTh MH(OPMALINIO, PEACTABICHHYIO B Pa3TUYHBIX
UCTOYHHUKAX B BUE TaOJHIl, Tuarpamm, rpadukoB; MPeICTaBIsATh JaHHbIC B BUJC
TaOJIuUII, TUarpaMm, rpaduKoB.

Pemats mpocreiinme 3agaun OpraHM30BaHHBIM IIEpeOOPOM BapUAHTOB, a TAKKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hmetp mnpexncraBieHre 00 ONMUCATENBHBIX XapaKTEPUCTUKAX Uil MacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEHUE 3HAUCHMSI U MEPBI paCCEUBaHUS.

HaxoauTe 4acTOThl 3HAUEHHUH M YacTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUN W HAOMI0eHUH (C OMMOPON HA CIIPABOYHYIO
uHdopmanuio).

Haxonuth BEpOSITHOCTH CIIy4allHBIX COOBITUHA B HM3YyYEHHBIX ONBITaX, B TOM
YUCJI€ B ONbBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSX
VCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyIun.

Nmerr mnpeactaBieHWe O CIy4YalHOW BEJIMYMHE M O PaCHpeleiIeHUU
BEPOSATHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B
IpUPOE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE M KOJIMYECTBE YAaCOB, OTBOJUMBIX HAa OCBOEHHE KaXJOM TE€Mbl y4eOHOro IpeaMeTa
«Marematuka» [lpumMepHOl amanTHpPOBaHHON OCHOBHOW 00pa30BaTENbHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
oOydaroluxcsl ¢ 3aJepKKOM ICUXUYECKOTO Pa3BUTHSA, B IIEJIOM COBNAJAIOT C COOTBETCTBYIOUIMM pasneioM IIpumepHoii
paboueii mporpammsl yueOHOTo peaMera «MareMaTuka» o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111eTr0 00pa3oBanus. [Ipu
stoM Opranuzanus BIpaBE€ camMa BHOCUTb M3MEHEHMsS B COJAEpKAHHE U paclpeneieHue ydeOHOro marepuajia Mo rojam
oOyueHusi, B MOCJIEIOBAaTENIbHOCTh HM3YyUYEHUsI TEM M KOJMYECTBO YacOB HAa OCBOEHUE KaXJOW TEMbI, OIpe/eIeHue
OpraHu3aloOHHBIX (opM 00yueHus U T.1. OOOCHOBAHHOCTH JIaHHBIX U3MEHEHUH OIpeieNsieTcsl BBIOpaHHbBIM 00pa30BaTeNIbHOM
opranuzanuein YMK, unauBunyanbHbIMU ICUXO(U3UUECKUMU OCOOEHHOCTAMU KOHKPETHBIX oOydatomuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH UMM Yy4Y€OHBIX TEM, PEKOMEHIalUUsIMU MO OTOOpY M ajanTauud y4eOHOTO Marepuaja IO MaTeMaTHKE,
MIPEACTABICHHBIMU B [10SICHUTENBHON 3aITHCKE.

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYYEHUA)
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7 knacc (ae menee 102 )

Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4ucio

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIbHOCTH oﬁyqalomuxm

4acoB)
Yucaa n [TonATHE palMOHATBHOTO YHCIIA. CucreMaTH3UpPOBATH U 000TaNIaATh 3HAHUA 00 OOBIKHOBEHHBIX
BBIYHCJICHUSI. Apudmerndeckue NeiCTBHS C pallMOHAIBHBIMU YHCIIAMHU. U IECATUYHBIX IPOOSX.
PannonajibHbIe CpaBHeHUe, yIOPSA0YMBAHUE PAITUOHATLHBIX YHCE. CpaBHUBATH W YHOPSI0YHMBATH APOOH, IPeoOpa3OBLIBas MpU
Yyucaa CreneHb ¢ HATYPaATLHBIM ITOKA3aTEIIEM. HEOOXOJUMOCTH  JECATUYHbIe ApoOu B  OOBIKHOBEHHBIE,
(25 9) Pemennie oCHOBHBIX 3a/1a4 HA JPOOH, MMPOLICHTHI U3 PEATbHON | OOBIKHOBEHHBIE B JIECATUYHBIC, B YAaCTHOCTU B OECKOHEUYHYIO

IIPAKTHUKH.
[IpyzHakun  1eIMMOCTH,  Pa3IOKEHUS
HaTypaJIbHBIX YUCEIL
Peanbhble 3aBUCUMOCTH. [Ipsmas
IIPONIOPLIMOHAJIEHOCTH.

Ha MHOXKHUTCIIN

u oOpatHast

NECSITHYHYIO IPOOB.

IIpumensiTb  pa3zHooOpa3Hble  CHOCOOBI M MPHEMBI
BbIYHUCJIEHUS] 3HAYEHUH JPOOHBIX BBIPAKEHMH, COACPXKAIINX
OOBIKHOBCHHBIC H  JCCATHYHBIC JpOoOW: 3aMEHATh TIpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BRIpAKCHHE K (hopme,
HaubOonee ynoOHOW MAJis BBIYUCICHUH, MPeoOpPa3OBHIBATH
NpOOHBIE BBIPAKEHUS HA YMHOXKCHHE W JCJICHUE JECATUIHBIX
npobeil kK JSUCTBHSIM ¢ TIENIBIMH YUCIaMU (TIpU HEOOXOMMOCTH C
HaIpaBJISIONIEH ITOMOIIIBIO).

IIpuBoauTH 4YMcI0BbIe U OyKBEHHbIEe NMPUMePbI CTEIIEHU C
HaTypaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHHS] OCHOBAHWS
CTENEHHU M MOKAa3aTeNs CTElNeHH, HaXOOUTh 3HAUEHHs CTeleHeH

BUA al (a — mrob0e parMoHANIbHOE YHCI0, N — HATypaabHOE
YHCII0) C ONOPOM Ha CIPaBOYHYIO HHPOPMAIHIO.

IlonnMaTe CMBICA 3amUCH 0O0JLIIMX YHCEJ € MOMOIILIO

AecSITUYHBIX apodei u creneHel yucaa 10, npuMeHsITh UX B

peajibHbIX CUTyalUsX.

IIpumeHATH NPU3HAKU IETUMOCTH, PA3JI0KEHUS HA MHOKHUTEIIH
HATypaJbHbIX YUCEIN.

Pemats npocreiiiiuye 3aa4u Ha 4aCTH, IPOLIEHTHI, [IPOIIOPLIMH,
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Ha HaXOXKJeHHUE JIpoOH (IIPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI T10
e€ npobu (mporeHTty), Apodu (TpoIeHTa), KOTOPHIH COCTABIISET
onlHa BenuunHa oT gapyroi. IlpuBoauTh, pa3dupars,
OlIeHMBAThH PA3IMYHBbIC PEIICHUS, 3aIHCH PEUICHUN TEeKCTOBBIX
3ajau.

Pacno3HaBaTh 1 00bACHATD, ONIUPASACH HA ONPEACTICHUS, TIPSMO
IPONOPLUOHATILHBIE u o0OpatHO MIPOMOPLUOHANILHBIE
3aBHCUMOCTH MEX]ly BEJIMYMHAMHU; NPUBOAMUTH MPUMEPbI 3THUX
3aBUCHUMOCTEl M3 peaJlbHOr0 MHpa, W3 JPYrHuX Yy4eOHBIX

IIPEIMETOB.
Pemarp npocrelile NMpaKTHKO-OPHMEHTHPOBAHHbIE 3aJa4H
Ha  Japodu, TPOLEHTbI, TMPAMYKWW M  00paTHYIO

NPONOPIHOHAIBHOCTH, IPONOPIHH.

Auaredpaunyeckue

BbIPaKEHHS
(27 u)

bykBeHHbIe BeIpakeHus. [lepemennsie. JlonycTUMBIE 3HAYEHHUS
nepeMeHHbIX. POPMYIIBI.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHH, PACKPBITHE CKOOOK
Y TIpUBEIEHUE TOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.
MHoro4ieHsl. Cnoxenue, BBIUMTAHUE, YMHO>KEHUE
MHOrowieHoB.  DopMmysibl  COKpamIEHHOIO  YMHOKEHUSI.
PasnokeHrne MHOTOWIEHOB Ha MHOKUTEIH.

OBjagers Ha  0a30BOM  yYpOBHe  ainre0panyeckoif
TEPMUHOJIOTUEN W CUMBOJIMKOW, NPHUMEHATH €€ B Ipolecce
OCBOCHHSA y4eOHOTO MaTepuaa.

Haxonurth 3Ha4yeHUs OYKBEHHBIX BBIPKCHHUI TP 33aaHHBIX
3HAYEHHSIX OYKB; BBIITOJHSTH BBIYHMCICHHS IO (POPMYJIIaM.
BbInoaHATH Ipeodpa3oBaHus IETI0T0 BHIPAKEHHS B MHOTOYJICH
IPUBEJICHHEM MTOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbImotHATE  yMHOXKEHHWE OJHOWIEHAa HAa MHOTOWIEH U
MHOTO4IEHa Ha MHOTOYJIEH, MPUMEHSITHh (OpPMYJbl KBajpara
CyMMBI W KBaJpara pa3HOCTH C OIOPOW Ha CIPABOYHYIO
UH(pOpMaIHIO.

OcyuecTBAATh Pa3lI0KeHHE MHOTOWICHOB HAa MHOXHTEIH
MyTEM BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXHUTEJSI, IPUMEHEHHUS
GopMyIbl  Pa3sHOCTH  KBaJApaToB, (OpMyl  COKpamEHHOTO
YMHOKEHUS C OMTOPOY Ha CIPaBOYHYIO HH(POPMAIIHIO.
IIpumensith 1peoOpa3oBaHWE MHOTOWICHOB [UIS PEUICHUS
pa3UYHBIX 3a/7a4 M3 MAaTEeMaTHKH, CMEKHBIX TMPEIMETOB, U3
peanbHOM NPAKTHKH.

3HAKOMHTBCS ¢ HCTOPHEi Pa3BUTHS MATEMATHKH.
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YpaBHeHus
U HEpaBEeHCTBAa
20 v)

VYpaBHenue, npaBuUIIa npeoOpazoBaHus
PaBHOCHJILHOCTh YPaBHEHHU.
JIuHeitHOE ypaBHEHUE C OJTHOU MEPEMEHHOMN

ypaBHEHUS,

MepEMEHHOM, pelIeHUEe JUHEUHBIX YpaBHEHUM. Pemenue 3agauq

C IIOMOIIBIO YPaBHEHUM.

Jluneiinoe ypasHenue c 08yMs NepemMeHHbIMU U €20 2papuk.
Cucrema IByX JUHEHHBIX YpaBHEHUMH C BYMS IEPEMEHHBIMH.
Pemenne cuctem ypaBHEHHMIl CcIOCOOOM TMOJCTAaHOBKU U

CIIOCOOOM CIIOKEHUSL.

PemaTe IMHEHHOE ypaBHEHUE C OAHOU IIEPEMEHHOM, NIPUMEH s
NpaBHJIa TIEpexoa OT UCXOAHOIO YPAaBHEHHUS K PABHOCUIBHOMY
emy Oosee mpocToro Buja. IIpoBepsATh, SIBISETCS I KOHKPETHOE
YHUCJIO KOPHEM ypaBHEHMUS.

IlopOupars nmpuMepbl Hap YUCEIN, SBISAIOLIUXCS PELICHHEM
JIMHEHHOT O YPAaBHEHMS C IBYMsl [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IIJIOCKOCTH Tpaduk JHHEHHOTO
YpaBHEHHS C JBYMs MEPEMEHHBIMH (P HEOOXOJUMOCTH C
UCIIOJIb30BAaHUEM CMBICIOBOM OIOpPBI); MOJB3YACh TpaduKoM,
NPUBOAUTH NPUMePbI PEILCHUS YPABHEHUS.

Haxoauth pemieHHe CUCTEMBbI JBYX JIMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU C OTIOPO Ha aJITOPUTM YUEOHBIX 1€HCTBUH.
CocTaBiasTh M pemiaTh ypaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIOBHIO 33Ja4¥, HWHTEPHPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJauyd IOJIY4YEHHBIA pe3yJbTaT C OIOpPOM Ha
BOIIPOCHBIH IUIaH.

Koopaunarsi
H rpaduku.
DOyHKUMHU
(24 4)

Koopaunara Touku Ha npssMoi. YuCII0BbIE TPOMEKYTKH.
PaccrosiHne Mexny 1ByMs TOUKaMH KOOPJAUHATHOM NPSAMOMN
[IpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTU. [Ipumepst
rpaduKoB, 3a1aHHbIX popMmynamu. UreHne rpadukoB peanbHbIX

3aBUCUMOCTEMN.

[Tonarue Qynkuuun. I'papux ¢ynkumu. CpoiicTBa (QyHKUHUH.

Jluneitnas  ¢ynkuus. Iloctpoenue rpaduka

¢ynkuuu. I'paduk pynkumun y =kx +b.

JIMHEUHON

HN3o0paxars Ha KOOPJIMHATHOM MpSIMOH TOYKH,
COOTBETCTBYIOILIME 3aJaHHbIM KOOpAMHATaM, JIy4d, OTPE3KHU,
MHTEPBAJIbL; 3aMIMChIBATh UX HA AJIreOpandeckoM s3bIKe.
OrMeyaTs B KOOPAMHATHON NJIOCKOCTH TOYKHU IO 33JaHHBIM
KOOpJIMHATaM; CTPOMTh TpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHbIX (OpPMYJIaMH, B TOM YHUCIIE€ C TMOMOIIbI HHU(POBBIX
nabopaTopuid.

IIpumensiTh, M3y4yaThb NpeuMMYyIIeCTBa, HUHTEPHPETHPOBATH
rpaduueckuii cnocod MpeACcTaBIeHUs U aHAIN3a pa3HOO0Opa3HOM
AKHU3HEHHOH HH(pOpMaIHH.

OcBanBaTtb Ha 6a30BOM YpOBHE NOHATHE (YHKIIUH, OBJIAJIEBATh
(YHKIIMOHATILHOM TEPMHUHOJIOTHEH.

Pacno3naBaTh nuHeliHyo ¢yHknuio Y = kx + b, ommcwhiBath
e€ CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 uimeHToB K u b
(pu HEOOXOMMOCTH C OIOPOM Ha ANTOPUTM MPABUIIA).
Crpours rpaduku nuneiiHON QyHkuuu, GyHkuny = kx + b
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Hcnoab3oBath nugpoBbie pecypehbl i IOCTPOSHHUS TPadhUKOB
(GyHKUIMN ¥ U3YYEHUS UX CBOMCTB.

IIpuBOIUTE IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEaIbHbIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHUeE

H 00001IIeHUe
(6 9)

HOBTOpeHI/IC OCHOBHBIX NOHATHH H MECTOOOB KypcCa 7 KJacca,

000011IeHNE 3HAHU.

BopiOupaTrb, TNpPUMEHATHL  CHOCOOBI  CpPaBHEHUSI  YHCElN,
BBIYHCIICHUM, npeoOpa3zoBaHuii BBIPAKEHUH, peLeHus
ypaBHEHUH MPU HEOOXOAUMOCTH C HANPABJISIOIIEH TOMOILIBIO.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMbIX JEHCTBUH U
CaMONPOBEPKY pe3yabTaTa BBIYHUCICHUH, MPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pemathb npocreiimme 3a1aum U3 peajibHOM KU3HU, IPUMEHSITH
MaTeMaTH4YeCcKHe 3HAHUsl Ui pelIeHus 3ajad U3 JpYrux
IPEIMETOB.

Pemars mpocreiilmme TeKCTOBbIEe 3aJa4d, CPaBHUBATh,
BbLIOHPATH CIOCOOBI PEIICHUS 3a]a4H.

8 kiacc (e menee 102 1)

HasBanmue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkaHue

OcHoBHbIE BU/IbI 1eITEJILHOCTH oﬁyqaloumxcn

4acoB)
Yucna u KBanpatuslit kopeHb u3 uncna. [louamue 06 uppayuornarvhom | DopMyaupoBaTh ompeaeleHHe KBaJpaTHOTO KOPHS U3 YHCTA,
BbIYHCJIEHHUS. yucne. [lecamuunvie npUOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(MeTUYECKOro KBaJIPaTHOrO KOPHS MPH HEOOXOAMMOCTH C
KBaagparubie Jeticmeumenvuvie uucna. Cpasnenue 0elicmeumenbHulx yucesl. |BA3yaJIbHON OIMOPOM.

KOPHU

Apudmerndeckuil KBaJpaTHbIN KOPEHb.

HpPlMeHﬂTb OICpalrii0 H3BJICUYCHUA KBaAPaTHOI'O0 KOPHS U3
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(15 q) VYpaBHeHUe BUA X' = a. YuCIa, MCMOJIB3Ys MPU HEOOXOAUMOCTH KAJAbKYJIATOP.
CaolicTBa apu(pMeTHIECKIX KBaJIpaTHBIX KOpHEH. | OmeHMBaTh  KBaJpaTHbIE KOPHU  ILEIbIMH  YHCIaMH U
[IpeoOpa3oBaHne  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | AECATUUHBIMU APOOSIMH.
KBaJIpaTHbIC KOPHHU. CpaBHUBaTL ¥  YNOPSAAOYMBATHL  DALMOHAIBHBIE U
UPpalMOHAIbHBIC YHCIIA, 3aIIMCAHHBIE C MIOMOIIBIO KBAaJPAaTHBIX
KOpHEH Mpu HEOOXOMMOCTH C HAIMIPABIISIOMIEH TOMOIIBIO.
HccnenoBars ypaBHEHUE x2 = a, HaXOAUTb TOYHBIE U
npubnxEHHbBIe KopHU ipu @ > 0.
HcciaenoBarbs CBOMCTBA  KBAaJpaTHBIX KOpPHEH, IPOBOIS
YHCJIOBBIE DJKCIIEPUMEHTBI C HCIOJB30BAHUEM KAIBKYJIATOPA
(xoMIIBIOTEDA).
IIpuMensaiTe cBOMCTBA apu@MeTHYECKHUX KOpHel s
npeo0pa3oBaHusi BbIPAKEHUIA.
BoinmosiHATH mpocTeiiline MNpeodOpa3oBaHHMA  BBIPAKEHUH,
coJiepKalliX KBaJpaTHble KOpHU. BbIpaxaTh nepemMeHHbE U3
reOMETPUUECKUX U (pr3ndecKux (opMyll pu HEOOXOAUMOCTH C
OIIOPO¥ Ha MPaBUIIO.
BoruncaaTe 3HAYEHMS BBIPAXCHUM, COEPKALMX KBaJApaTHbIE
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJIATOP.
HUcnonb3oBarh B XOAE€ pelIeHHA 3a4ad  dJIEMEHTAapHBIE
MIPE/ICTABICHMS], CBSI3aHHbIE C NPUOMMKEHHBIMU 3HAYEHHUSIMU
BEJIMYUH.
3HAKOMHUTBHCS C UCTOPUEH pa3BUTHSA MaTeMaTHKH.
Yucna u Crenens ¢ nenslM nokasareneM. CraHgapTHas 3anuch yuciaa. | @opMyJMpoBaTh onpeejieHle CTEICHU C LEJIbIM IT0Ka3aTeIeM
BbIYHCJICHUS. PazMepbl 00bEKTOB OKPYXKAIOLIEro MUpa (OT 3JIEMEHTapHBIX (mpu HEOOXOUMOCTH IO BU3YaIbHOU OTOPE).
Crenensn YaCTUI] 0 KOCMHUYECKUX 00BEKTOB), JUINTENIBHOCTH MpoleccoB | [lpeacTaBiasiTh 3anuch OONBITNX U MAJIBIX YHCEN B CTAHAAPTHOM
¢ HeJbIM B OKPYXaroIleM MHUPE. Buge. CpaBHHBATHL uKCIa W BEIUYMHBI, 3allUCaHHBIE C
1noKasareJjiemMm CBolicTBa CTENEHU C LEJbIM IT0Ka3aTeNIEM. HCIoJIb30BaHueM cTenenu 10.
(7 9) Hcnosb3oBarh 3amMch YKCEl B CTAaHJAPTHOM BUIE UL

BBIPQ)XEHUSI Pa3MepOB OOBEKTOB, JIUTEIBLHOCTH IPOLECCOB B
OKPY>KAOILIEM MUDE.
DopMyJMpPOBaTh, 3ANIMCHIBATL B CHMBOJIHYECKOH GopMe U
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HIIOCTPUPOBATL INPUMEpaMHU CBOICTBA CTEIICHU C OCIJIbIM

nokaszareieM (Mpd  HEOOXOAMMOCTH C  HCHOJIb30BaHUEM
BHU3YaJIbHOU OTIOPHI).
IIpumensiTh  cBoiicTBa  CcTemeHW s [peoOpa3oBaHus

BBIpOXKECHUH, COAEpX AIIMX CTENEHU C LEJIbIM IOKa3aTelieM C
UCIIOJIb30BaHUEM  CIIPaBOYHOM uHGpoOpMauuu. BbINOJIHATH
AeMCTBUS C YHUCJIAMH, 3allMCAaHHBIMH B CTaHJAAPTHOM BHUJIE
(YMHOKEHHE, [ICJICHHE, BO3BEICHHE B CTCIICHB).

Aareopanueckue | KBanparnsiii Tpéxuiien. Paznoxenue kBagpaTtHoro tpéxwieHa |Pacnmo3HaBaTh — KBaJpaTHBId  TpEX4WIEeH,  YCTaHABIUBATb

BbIpa)KeHHUsI. Ha MHOHUTEIH. BO3MOYKHOCTH €T0 Pa3JI0KEHUsI HA MHOYKUTEIH.

KBaaparubiii PackimanpiBaTh Ha MHOMKHTEJIM KBAJIPATHBIA TPEXWIEH C

TPEXUIeH HEOTPUIATENFHBIM JAUCKPUMUHAHTOM TpPU HEOOXOAMMOCTH C

(54) OIIOPOM Ha aJITOPUTM IIPABHJIA.

Aaredopanveckue | Anredpandeckas apoOb. /lonmycTHMBble 3HaUE€HHs IIEPEMEHHBIX, | 3aMUcbIBaTh anredpanyeckue BoipaxeHus. HaxoauTs o61acts

BbIpa)KeHHUsI. BXOJSAIIMX B ajreOpanveckre BoipakeHus. OCHOBHOE CBOWCTBO | ONIPEACIICHUS] PAllUOHATBHOTO BBIPAYKEHUS.

Anredpanyeckas | anredpanyeckoii 1poou. CokpareHue 1pooeii. BBINOJHATH YUCIIOBBIC TOJICTAHOBKH M BBIYMCJISITH 3HAUYCHUE

Apodb Cnoxenue, BBIYMTAHHE, YMHOXEHHE u JIeJIeHre | IpoOH, B TOM YHUCIIE C TIOMOIIBIO KaIbKYISTOpA.

(15 49) anrebpanveckux napoOeil. IIpeoOpazoBanue BbIpakeHul, | ®OpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpanieckoi 1podu u

CoJIep>KalIuX anredpandeckue Ipoou. NPUMEHSTH €T0 [l Tpeo0pa3oBaHust Jpooeit.

BuinoaHATs JAelicTBUAI ¢ anreOpanvyecKuMu JApOOSIMU  TpHU
HEOOXOJUMOCTH C HampaBlsiomed mnomoripio. [IpuMeHsaTs
npeoOpa3oBaHus BBIpAKEHUW Ui pelieHus 3a1ad. Boipaxarh
nepemMeHnbie U3 Qopmyn (PU3NUYECKUX, TEOMETPUUYECKUX,
OTIMCHIBAIONIUX OBITOBBIE CHUTYallMH) TPH HEOOXOIUMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus KBagparnoe ypaBHenue. HemosHnoe kBajipaTHOE ypaBHEHHUE. Pacno3HaBaTh KBaJpaTHbIC YpPaBHEHHSL.

1 HEPaBEHCTBA. dopMyna KOpHEW KBaApaTHOTO ypaBHEHUs. 1eopema Buema. |3anmcbiBaTh (opmMyJly KOpHEH KBagpaTHOTO YypaBHEHUS;

KBangparnbie Pemenne ypaBHeHu, CBOASIIMXCS K KBaApaTHRIM. [IpocTeiiiiue | pemiaTh KBaJApaTHbIe YPABHEHUSI — IOJIHBIE U HEMOJIHbIE (C

YPaBHeHHA JTPOOHO-pallMOHATIFHBIE YPABHEHUS. WCIIOIB30BaHUEM CIIPABOYHON MH(POPMAIIHH).

(15 9) Pemenne TekcTOBBIX 3a7ad ¢ ToMolblo  kBajpaTHeIX | [IpoBoauTh mpocTelilmme  Mccie0BaHUSI  KBAJpaTHBIX
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YpaBHEHUU.

YpaBHEHUM.

Pemiats ypaBHeHHs, CBOJSIINECS K KBaPATHBIM, C TOMOIUIBIO
npeoOpa30BaHUi M 3aMEHOW TIEPEMEHHOM C OIOPOM Ha aJITOPUTM
MpaBuIa.

Hadaonats ¥ aHAJTM3UPOBATH CBSI3b MEXKAY KOPHSIMH H
KO3 dUIIMEHTaMH KBaIPaTHOTO YpaBHEHUS.

Ipumenamo meopemy Buema onsl peuienus
3a0au (¢ ucnoab3o8anuem oopasya).

Pemiath TeKkCTOBbIE 3aJa4M aIreOpanvdeckuM CrocoOoM:
MEePEXOIUTh OT CIOBECHOW (POPMYIMPOBKH YCIOBHS 3a/laddl K
anredpanveckoil MOAENU MyTEM COCTaBICHHS YpaBHEHHS (MIpU
HEOOXOAMMOCTH C  HaIpaBISIONMICH  IOMOIIBIO);  peIaTh
COCTaBJICHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YIbTAT.
3HAKOMHTBCS ¢ HCTOPHE pa3BUTHSI alnreOphl.

YpaBHeHus JIuHeliHOe ypaBHEHHUE C JIByMs NEpeMEHHbIMH, ero rpaduk, |Pacmo3HaBaTh JIMHCHHbBIC ypPAaBHEHHUS C JBYMS TICPEMECHHBIMH.
U HEpaBEeHCTBA. MIpUMEPHI PEIICHNS] YPABHEHH B LIEJIBIX YMCTIaX. Crpouth rpaduKy JIMHEHHBIX YypaBHEHUH, B TOM YHCIIE
Cucremsl Pemenne cucreM JByX JIMHEHHBIX YpaBHEHUH C JBYMS |HCHOJIB3Ysl LHM(pPOBbIe pecypcbl (IIPH HEOOXOIUMOCTH C
YPaBHeHMIt nepeMeHHbIMU.  [IprMepsl  pellleHus CUCTeM HEIMHEWHBIX | OTIOPOM Ha aJITOPUTM YUIEeOHBIX JICHCTBUN).
(13 v) YpaBHEHUH C IBYMsI IEPEMEHHBIMHU. Pa3znumuare napamienbHble U IEPECeKaouecs MpsMble 10 UX
I'papuueckas  unmepnpemayus  ypasuenuss ¢ O8yMs | yPABHEHUSAM.
nepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMSL NePeMEeHHbIMU. Pemarb cucrembl [BYX JIMHEWHBIX YpaBHEHHH C JIByMs
Pemennie TeKCTOBBIX 33/1a4 € IOMOIIIbIO CUCTEM YpaBHEHUH. NEPEMEHHBIMH MOJICTAHOBKOW U CIOKEHUEM.
PemaTe npocreinme CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUM
HE SBJISETCS IUHEHHBIM IPU HEOOXOIUMOCTH C HANpaBJISIOLIEeH
IIOMOLIBIO.
Ilpueooums  cpachuueckyrwo  unmepnpemayuio  peuienusl
VpasHenus: ¢ 08yMs NepeMeHHbIMU U CUCeEM YPABHEeHUll ¢ 08YMsl
nepemeHHbIMU.
PemaTh TekcTOBBIE 32/1a4N ANTeOpaANIECKUM CIIOCOOOM.
YpaBHeHusn UYucnoBble HEpAaBEHCTBA U UX CBOMCTBA. DopmyIMpPOBATH CBOIICTBA YHCIIOBBIX HEPABEHCTB,

U HEPABCHCTBA.

HepaseHcTBO ¢ 01HOM nepeMeHHOM. JIMHEeliHbIe HepaBEeHCTBaA C

WJUTFOCTPUPOBATH UX HAa KOOPJIAWHATHON MPSAMOM.
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HepasencrBa OJIHOM mepeMeHHOM U ux pemeHue. CUcTeMbl JIMHEUHBIX IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 ) HEPaABEHCTB C OAHOU IIEPEMEHHOMN U UX pELICHUE. Pemiatp JMHEIiHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHue peieHus TMHEHHOT0 HEPAaBEHCTBA U MX CHCTEM | M300paXkaTh peleHre HepaBeHCTBA Ha YHCIIOBOM MPSMOH.
Ha YUCJIOBOM MPSIMOIL. Pemath cucTembl JIMHEWHBIX HEPABEHCTB, N300paXkaTh pELICHHUE

CUCTEMbI HEpPaBEHCTB HA YHCIIOBOW MPSIMON ITPU HEOOXOIMMOCTHU
C BU3YaJIbHOM OIIOPOM.

DyHKINH. [Tonstue pynkuuu. O6IacTh OMpenesieHns U MHOXKECTBO HUcnoab3oBath  QyHKIMOHAJIBHYIO  TEPMHMHOJIOTHIO  H

OcHoBHbBIE 3HaueHni QyHkuu. CriocoObl 3amanus QyHKIIHA. CHUMBOJIMKY.

MOHSITHUS I'padux pynxnun. CpoiictBa GyHKIUH, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYeHHs] QYHKIMH, 3aJaHHBIX (opMmyaamu (Ipu

(59 rpaduxke. HEOOXOJUMOCTH HUCIONB30BaTh KAalbKYIATOP); COCTABJSATH
Ta0 UMbl 3HAYeHHI (QYyHKIUH.
CtpouTthb o Toukam rpagpuku QyHKIHA.
OnuceiBaTh CBOiicTBa (PYHKIIMM Ha OCHOBE €€ rpaduyecKoro
OPEJICTaBICHUs HNpU  HEOOXOJUMOCTH C  HalpaBIsOILEH
MOMOUIBIO.
Hcnoab3oBath  (QyHKIMOHAJIBHYIO  TEPMHHOJIOTHIO  H
CHMBOJIUKY.
HccnenoBary mnpumepsl TpaduKOB, OTPAKAIOIIUX peallbHbIC
npoiiecchl U siBiieHus. IIpuBOAMTH TNPUMepPbI TPOIECCOB H
SIBJICHWH C 3aJaHHBIMH CBOMCTBaMMU.
Hcnosb30BaTh KOMNBIOTEPHbIE MPOTPAMMBI ISl TOCTPOSHUS
rpadukoB PyHKINN U U3y4EHUSI UX CBONCTB

DyHKIUH. Urenne wu mnoctpoeHue rpapuko ¢yHkuuil. Ilpumeps! | Haxoauts ¢ momoupbio rpaguka GyHKIMHA 3HAYCHUE OJTHON U3

YuciaoBblie rpadukoB pyHKIUN, OTPAKAIONIUX PEAIbHBIE MPOIIECCHI. paccMaTpuBaeMbIX BEJIMYMH M0 3HAUEHUIO JPYTOil.

byHKIMHM DyHKIMH, OIUCBIBAIOLINE MIPSMYIO u 00paTHyI0 | B HeCOXHBIX Ciydasx BbIpamaTh (POPMYJIOil 3aBHCHMOCTH

9 ) IPONOPILHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | Mexay BeTMIMHAMH.

I'paduk pynkuun y = .
Oyuxipn y = X2,y = X3,y = V&, Y =K epaguueckoe
X

peuierue ypagHeHull U cucmem ypasHeHull.

OnuceiBaTh XapakTep M3MEHEHUS OJHOW BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUS IpYron

Pacno3naBatre Buabl wu3yyaembix ¢yHkiuuil. I[loka3piBaTh
CXeMATH4YeCKH TII0JIO)KCHUE Ha KOOPAUHATHOW IUIOCKOCTH
rpadukoB QyHKIMHA Buga: y = X2y =%,

40




y= \/X_, y = k_;(_

Hcnonb3oBarh GyHKIHMOHANBHO-TPaguYecKue
NpeaCcTaBJICHU U PELICHUS U UCCIIEA0BAHUS YPAaBHEHUN U
CUCTEM ypaBHECHUH.

IIpumensTe HudpoBbIe pecypebl s NOCTPOCHUS IpadUKoB
(hyHKIIUH.

IloBTOpeHue
H 00001IeHUe
(6 1)

[ToBTOpEHNE OCHOBHBIX TMOHSATHUI M METOJOB KypcoB 7 u 8

KJIaCcCOB, 0000IIIeHIE 3HAHUH.

IIpuMeHsATb  cmOCOOBI  CpaBHEHMS  YMCE, BBIUMCIICHUH,
peoOpa30BaHUIl BRIPAKCHHMA, PEIICHHS YPaBHEHUA.
OcyumiecTBIASATH CAMOKOHTPOJIb BBINOJIHSAEMBIX JACHCTBUN H
CaMONpPOBEPKY pe3yiabTaTa BBIYHUCICHUH, MPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pemars 3agaum W3 peajbHOM KWU3HHM, TNPUMEHATH
MaTEeMaTUYeCKHe 3HAHUS JUIsl PEIICHHUs] 3a]ad U3 JAPYrux
IPEIMETOB.

PemiaTh TeKkcTOBBIC 321241, CPABHUBATh, BBIOMPATH CIOCOOBI
pELLIECHUS 3a]a4H.

9 kurace (He meHee 102 )

HaszBanmue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOe corep:kanue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AKOIIUXCS

4acoB)
Yucaa n PanvonaneHble 4Mcna, uppayuonanvHvie uucia, Koweuuvie u|Pa3BUBaTh MpeACTABJIeHMST O UHCIAaX: OT MHOXECTBa
BbIYMCJICHUS. beckoHeuHvle decamuyHvle opoou. MHooicecmso | HaTypadbHBIX YUCEN 10 MHOKECTBA JIEHCTBUTEIIHHBIX YHCEIL.
JleificTBUTENbLHBIE | Oelicmeumenvublx — yucen,  oeticmeumenvhvle uucia Kaxk| O3HAKOMHUTBCSA c BO3MOKHOCTBIO Mpe/ICTaBICHUS

yucjia

beckoHeuHbvle decsimuyHbvle Opoou. B3aumno 00HO3HaAUHOe

JIECTBUTEIIPHOIO YMCiIa Kak OCCKOHEUHOM JECATUYHOMN ,Z[pO6I/I,
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(9 ) coomeemcmeue mMexcoy MHOACECMBOM 0eUCmMEUMENbHbIX Yucesl| IPUMEHATh JIeCITUYHBIE TNPUOMIKEHUS PAMOHAIBHBIX U
U MHOJICECIBOM MOYEK KOOPOUHAMHOU NPSAMOII. HMPPALMOHAIIBHBIX YHCEIL.
Cpasnenue  OelicmeumenvHulx — uucen,  apugpmemuyeckue|3anucviéams, cpasnueama u ynopaoouueamp
oeticmeusl ¢ 0eticmeumenbHbIMU YUCTAMU. oeticmeumenvHvle YUcia.
[TpubnmxEHHOE 3HaYCHNE BETUYNHBI, TOYHOCTh NPUOIMKEHUS. | BHINOJIHATH, codeTas YCTHBIC M IHCbMEHHBIC IPUEMBI,
Oxpyrnenne wuyucen. Ilpukumaka W OLCHKA pPe3yibTaToB | apudmeTrnuyeckue AeiiCTBUS C PAMOHAIBHBIMU YHCIIAMU;
BBIYHCIICHUM. HAXOAUTh 3HAYEHUS CTEIEHEH C LEIbIMUA IIOKa3aTesIMU U
KOpHEH; BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUMN.
IHonyyuTh mnpeacTaBjeHHE O 3HAYMMOCTH JIEHCTBUTEIIBHBIX
4KCell B IPAKTUYECKOH NEATEIbHOCTH YEJI0BEKa.
AHa/IM3UpPOBATh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUONMKEHHUS IEHCTBUTEIBHOIO 4HCia
IIPY PELLIECHUY 3aad.
OKpyriasiTe JIEUCTBUTEIIBHBIC YKCIIA, BBINOJHATH NPUKHAKY
pe3yiabTaTa  BBIYMCICHUH, OLEHKY 3HAQUYECHUH  YHCIIOBBIX
BBIPKCHUIA.
3HAKOMUTBCS C UCTOPUEH pa3BUTHA MaTeMaTHKH.
YpaBHenus JInneiiHoe ypaBHeHue. Penienne ypaBHeHNH, CBOASIIAXCS K OcBanBaTh, 3aNIOMMHATH W NPHUMEHATh rpaduyecKue
U HEpPaBeHCTBA. JIMHEWHBIM. METOABI IIPY PELICHUN YPAaBHEHHUW, HEPABEHCTB M HUX CHCTEM
YpaBHeHus KBangpatHoe ypaBHeHue. PeleHne ypaBHeHUH, cBoadmuXcs |(IpM  HEOOXOJUMOCTH C OINOPOM Ha alroOpuTM y4eOHBIX
¢ OJHOI K KBaJIpaTHbIM. bUKBaipaTHbIE YpaBHEHHSI. JNEUCTBUM).
nepeMeHHol Ilpumepvr  pewenus ypasuenui mpemver u uemeépmoii | Pacmo3naBaTh 1enbie U IpOOHBIE YpaBHEHUS.
(14 v) cmeneneu pasiodceHuem Ha MHONCUMENU. Pemate JiMHeillHbIe M KBAaJApPaTHbIe YPABHEHUs, YPaBHCHMUS,
Pemenue npoOHO-paliMOHAIbHBIX YPaBHEHUH. CBOJMIIMECS K HHUM, TMpocTeiine JIpoOHO-pallOHaIbHbIE
Pernienue TeKCTOBBIX 3a/]ay anreOpanyeckuM METO/I0M. YPaBHEHHSI.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pEIIEHUs TEKCTOBBIX 3ajady,
o0cy:kg1aTb HMX M pemiaTb TEKCTOBBIE 33Ja4d Pa3HBIMU
crocodamu.
3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHUS MAaTEMAaTUKH
YpaBHenus JIuHeltHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMHU U €ro rpaguk. | OcBamBaTh U NPUMEHSITH TPUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPABCHCTBA.

Cucrema AByX JINHEWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU U

JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHA U CHCTEMBI ABYX
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Cucrembl e€ peweHue. Pemenue cucreM AByX ypaBHEHHH, OJHO U3 ypaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISACTCS JIMHECHHBIM
ypPaBHeHU I KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (10 BU3yaJIbHOM OTIOpPE).
(14 49) I'padmueckas uHTEpIpETAIIUS CUCTEMBI YPABHEHUH C ABYMS Hcnoab3oBaTh (PyHKIIMOHAIBHO-TPA(PUYECKHUE TPEIACTABICHHS
MePEMEHHBIMU. JUTSl pellIeHUs1 M UCCJIeI0OBAHNS YPABHEHUMN U CUCTEM.
Pemennie TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM. AHaJIM3UPOBATH TEKCTHI 3a/1a4, pelIaTh UX alreOpandecKum
CrocoO0M: MepPeXoaUTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3a/1a4y K anre0pandeckor MoIeNu MyTEM COCTaBICHUS CUCTEMBbI
YpaBHEHUH; pemaTh COCTABJICHHYIO CHCTEMY YpPaBHEHWII;
HHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMAaTUKU
YpaBHeHus UucnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurarb, 3anmuchbiBaTh, MNOHMMAaTh, HWHTEPIPETHPOBATH
U HEPaBEHCTBA. JIuHelHbIE HEPAaBEHCTBA C OAHON NIEPEMEHHON U UX PEIICHUE. | HEPABEHCTBA; HCIOIb30BATh CAMBOIUKY U TEPMHUHOJIOTHIO.
HepaBencrBa Cucrembl JIMHEHHBIX HEPABEHCTB C OAHOW MEepeMEHHOW U uX | BLIMOJHATH mpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BATH JJIs
(16 9) peleHue. npeoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBanpaTHble HEpaBEHCTBA U UX PEILCHHE. Pacno3HaBaTth JIMHEHHbBIE U KBA/IPATHBIC HEPABEHCTBA.
I'papuueckas  umHTepHpeTalMsi  HEpaBEHCTB M cucreM | PemiaTh  JMHCHHBIC  HEPABEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JIBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJApaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJIYYCHHBIC PEIICHHUS.
HN300paxkars pelnieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TMPSAMOHM, 3alMMCHIBATH PEIICHHE C [OMOIIbIO
CHUMBOJIOB.
PemaTh KBajpaTHBIC HEPABEHCTBA, UCTIOJB3Ys rpaduyecKue
TIPEICTaBIICHMSI.
OcBauBaTh MW TNPUMEHSITb HEPABEHCTBA TMIPH  PEHICHUU
pa3IMYHBIX 33/1a4, B TOM YKCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DOYyHKUMHU KBanpatuunas ¢yskuus, e€ rpa¢uk u cpoiicta. Ilapabona, | Pacmo3HaBaTh BUIBI M3y9aeMbIX (YHKIIHIA, WIIOCTPHUPOBATH
(16 v) KOOP/AMHATBI BEPUIMHBI apadoIIbl, 0Cb CHMMETPHH N1apadoibl. |cXeMaTH4YeCKH, 00bSCHATH PACIIONIOKEHHE Ha KOOPAMHATHON

CreneHHble (I)yHK]_II/H/I C HATYpaJIbHbIMHU IMMOKAa3aTCIISIMU 2u 3, nux
rpaduKu U CBOMCTBA.
Ipaduxu pyrxumii: y =kx,y = kx + b,,y = ax,y = ax®,y
=VEy =k

X

TIOCKOCTH TpadukoB GyHKIwmid Buma: Y = kx,y = kx + b, ,y =

ax’, y = ax,

y = VX, Y = — B 3aBHCHUMOCTH OT 3Ha4€HHH KOA((OUIIUECHTOB;
X

OITUCHIBATh UX CBOMCTBA.
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Pacno3HaBaTh KBaJipaTHUHYIO QyHKIIHIO 11O hopMmyIe.
I[IpuBoauTL nNpHUMEPbl KBAJAPAaTUYHBIX 3aBUCHMOCTEH U3
peayIbHOM JKU3HU, (PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh OCOOCHHOCTH Tpaduka KBaApaTHYHON
byHkun y = ax® + bx + ¢ (mpu  HEOOXOTUMOCTH C
HAIPAaBIISAIONIEH TOMOIIIBIO).

CtpouTthb 1 H300paxkaTh cXeMaTHYeCKHU rpapuku KBaJ[paTHHbIX
dyHKIWHi, 3anaHHBIX GopMyTamu Buaay = ax’,y = ax’ + q,y
= ax + p)’, y = ax* + bx + c (upu HeobxomMMOCTH ¢
BHU3yaJIbHOU OIIOPOHL).

AHAJIM3UPOBATH U IPUMEHATH CBOMCTBA N3YUYCHHBIX (YHKIIHIA
JUIS UX TOCTPOCHHS, B TOM YHCIE C TMOMOIIbIO IHU(GPOBBIX

pecypcoB.

YucaoBble
n0CJ1eI0BATEIbHOC
™

(15 v)

[ToHsATHE YHCIIOBOM ITOCIIEIOBATEIHOCTH.

3amaHne TOCIIe0BaTEIbHOCTH PEKYPPEHTHOH (opMysIoi u
¢dbopmyIo#t N-To uieHa.

Apudmernueckast u reomeTpudeckas nporpeccun. Dopmyisi N-
ro 4jieHa apu(METHUECKOW M TEOMETPUYECKOH MpPOTpeccHii,
CYMMBI IIEPBBIX N YJICHOB.

H3zobpasicenue unenos apugpmemuueckou u 2eoMempuiecKkor
npozpeccuil moyKamu Ha KOOPOUHAMHOU NILOCKOCTIU.
Jlunetinwiil u SKCNOHEHYUATBbHBIL POCIN.

CrooicHvle npoyenmeol.

OcBauBaTh H NPUMEHATDb WHACKCHBLIC 0603Haqu1/m, CTPOUTDH
pe€Y€BbI€ BBLICKA3bIBAHUSA C HCIIOJIB30BAHHMEM TCPMHUHOJIOTHH,
CBSI3aHHOM C MOHITHUEM IIOCJIICAOBATCIBbHOCTH.

AHaJII/I3I/Ip0BaTb Q)OpMYJ'Iy N-ro WieHa nocjaeJ0BaTCIbHOCTU UIIN

PEKYPPEHTHYIO bopmymy U BBIYHC/IATH YJICHBI
IIOCJIEIOBATEILHOCTEH,  33aJaHHBIX  JTUMH  (HOpMYJIaMH.
YcranaBiauBarhb 3aKOHOMEPHOCTb B IIOCTPOEHUU

MIOCJIEI0BATEIILHOCTH, €CJIM BBIIMCAHbI IIEPBbIE HECKOJIBKO €€
YJICHOB.

PacnozHaBate  apupMETHUECKYl0 U TE€OMETPUYECKYIO
IPOTPECCUU NPH pa3HBIX crloco0ax 3alaHus.

Pemats 3amaun c wHcHoiab30BaHMEM (opMyn N-ro uieHa
apu(pMeTHYeCKOH U TIeOMETPHUYECKOM MPOrpeccHil, CyMMBI
MEPBBIX N WIEHOB C OIIOPOH Ha CIPAaBOYHYIO MH(OPMALIUIO.
H306paafcamb YjeHbl  NOCAe008AMENbHOCIU  MOYKAMU  HA
KOOPOUHAMHOU NIOCKOCU.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJICHU U3 pealbHOU
KU3HU, WUIIOCTPUPYIOLIUME HW3MEHEHHEe B apu(pMeTHYeCcKOn
HIPOrpeccuu, B FreOMETPUUECKON IPOrPECcCuu; uzoopasicams
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coomeemcmayrouue 3a8UCUMOCIU 2PAPUIECKU.

Pemate mnpocreiimme 3agayM, CBA3aHHBIE C YHCIOBBIMHU
IIOCJICIOBATEIFHOCTSIMYA, B TOM YHCIE 3aJadydl M3 peasbHOM
KH3HH  C  HCIONB30BaHMEM  LU(POBBIX  TEXHOJIOTHH
(97eKTPOHHBIX Ta0NHUI, rPahUIECKOro KAIBKYIATOPA U T.I1.).
Pewams 3a0auu na ciodxchvle npoyenmul, 8 MoM ucie 3a0aqu
U3 peanvHoU NPAKMuKU (C UCHOIb30BAHUEM KANbKYIAMOPA).
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS MATEMATHKH.

IloBTOpEHUE,
00001IeHHE,
cHCTEeMATH3AIUA

3Ha}mﬁ1

(18 u)

Yucsa W BbIYMCIeHUs] (3alUCh, CpaBHEHHE, JCHCTBHS C
NEHWCTBUTENIFHBIME YHCIIaMH, YHCIIOBas MpsMas; IMPOLEHTHI,
OTHOIICHHUSI, TIPONOPLIUH; OKPYTJICHHE, TPUOIIKEHNE, OLICHKA,
pelIeHre TEKCTOBBIX 337a4 apU(PMETHIECKUM CIIOCOO0M).

AJredpanyeckue BbIPasKeHUsI (mpeoOpa3oBaHue
anredpanvyeckux BbIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
@yukuun (IOCTPOCHHWE, CBOWCTBA M3YYEHHBIX (DYHKIHWH;
rpaduueckoe peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh NOHATHSIMH. MHOXKECTBO, IIOJMHOKECTBO,
OIepaluy HaJl MHOXKECTBAMU; MCI0JIb30BaTh IpaduuecKoe
IIPEICTABICHUE MHOKECTB JJIs1 ONIMCAHMS PEAIBHBIX IIPOLIECCOB U
SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.
AKTYaJIM3MpOBaTh TEPMHHOJIOTHIO U OCHOBHbIE 1eiCTBHS,
CBSI3aHHBIE ¢ YHCJIAMH: HATypaJIbHOE YUCIIO, IIPOCTOE U
COCTAaBHOE 4YHCIA, AEIUMOCTb HATypalbHBIX YACEN, NPU3HAKU
JEJIMMOCTH, LI€JI0€ YHUCII0, MOAYJb YKcia, OOBIKHOBEHHAs U
JecATUYHas IpoOU, CTaHNAPTHBIM BUA Yucia, apudMeTHdecKuit
KBa/IPaTHBIN KOPEHb.
BbInoJIHATH 1eiiCTBUSA, CPABHUBATH H YIOPSAA0YUBATH YNCIIA,
NPEACTABIATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKpPYIJIATH
YUClIa; BBINOJHATH MNPHUKHAKY M OLEHKY pe3yibrara
BBIYHCIICHUM.
Pemathb TekcTOBBIE 3aa4N apU(PMETUYECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aga4u, COAEPKaIUE IPOLEHTHI, JOJIH,
YaCTH, BBIPAXAIOIINE 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosiHMe, IIeHa — KOJHMYECTBO — CTOMMOCTb,  OOBEM
paboThl — BpeMsi — HPOU3BOJUTEIBHOCTD TPYAA.
Pa30upartp peanbHble )KU3HEHHBIE CUTYyalluu, (POPMYJIMPOBATH
UX Ha S3bIKE MAaT€MaTUKH, HAXOAMTBL DELIECHUE, MPUMEHSA
MaTE€MaTHYECKUH annapar, HHTepIpeTHPOBATh PE3yJbTaT
OnepupoBarb NMOHATHAMH: CTEIIEHb C LEJIBIM IOKA3aTENEM,
apu(MeTHYECKUI KBaJIpaTHBIH KOPEHb, MHOTOUJICH,
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anreOpandeckas 1poOb, TOXKIECTBO.

BbINOJHATL OCHOBHbIC [efCTBHMS: BBIIOJHATH PACUYETHI 110
¢dbopmMynamM, mpeoOpa3oBbIBATH LiEjble, APOOHO-pallMOHANIbHBIC
BBIDQKEHUS U  BBIPAKEHHS C KOPHSIMH, pEaIM30BbIBATH
pa3yioKEeHUE MHOrOYJE€HAa HAa MHOXHUTEIH, B TOM YHCIE C
UCIOJB30BaHUEM (OPMYNT PAa3HOCTH KBAJpaToB M KBajapara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPABOUHYID MH(OPMAIIHIO);
HaxOJUTh JIONMYCTHMbIC 3HAYCHUS MEPEMEHHBIX Il APOOHO-
palMOHAIBHBIX BBIPAKEHUH, KOPHEH.

MopenaupoBath ¢ MOMOUIbIO (OPMYJ pealibHbIE MPOLIECCHl U
SIBJICHUSL.

OnepupoBaTh NOHATUSAMEU: QYHKIUS, TpaQUK PYHKIIHH, HYIU
GyHKIIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAYCHUS
GbyHKIUH.

AHATU3MPOBATh, CPABHUBATb, 00CYKIAaTh CBONCTBA (DYHKITHIA,
CTPOHUTH UX TPAPUKH.

OnepupoBarb NOHATHAMH: IIpsMas IPONOPLUOHAIBHOCTD,
oOpaTHas  MPONOPIUOHANBHOCTh,  JIMHEWHas  (QyHKUHUA,
KBajpaTH4Has QyHKIUs, napadosa, runepooa.

Hcnosb3oBarh rpapMKy 1JIs ONIPEAECIICHNS CBONCTB, IIPOLECCOB
U 3aBUCUMOCTEH, JJi1 pelIeHus 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB M PEATbHOM JKU3HHU; MOJAEJIHUPOBATH C IOMOILBIO
rpaduKOB pealbHbIEe MPOLIECCHI U SIBICHUS.

Bripaxkath ¢gopMyJIaMHU 3aBUCHMOCTH MEX/Y BETUIHHAMH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSD (ITIO I'OAAM OBYYEHUA)

7 kaacc (He MeHee 68 u)

HazBanmne
pazaena (TeMbl)

OcHoBHoOeE corepkaHue

OcHoOBHBIE BU/BI J1€ATCJIbHOCTH 06yqa10umxcsl
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Kypca (41cjio

4acoB)
IIpocreiimmue [Ipocreiimue reoMeTpudecKre 0ObEKThI: TOYKH, IPSIMbIC, JIydd | DopMYJIHPOBATH OCHOBHBIC TIOHATHS M ONPE/ICIICHU.
reoMeTpuYecKme U YTJIbI, MHOTOYTOJIbHUK, JIOMaHasl. PacnosHaBaTh  M3YYCHHBIC  TeoMeTpUyeckue  (urypsl,
urypsoi CMe)XHBIC U BEPTUKAIBHBIC YIJIBI. onpeaeasiTb WX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
H UX CBOJicTBA. Pabora ¢ mpocTeimmmMu gepTekaMu. 4epTEX MO YCJIOBHIO 3a7a4M (C MCIIOJIb30BAHMEM CMBICIIOBOM
N3mepenue W3mepeHne JIMHEWHBIX M YIJIOBBIX BEJIWYWH, BBIUYMCIICHHE |OIOPHI: HABOMISIIME BOMPOCH HW/WIM aJIrOpuTMa Y4eOHBIX
reoMeTpHYeCKUX OTPE3KOB U YIJIOB. JeUcTBUI).
BeJIMYHH [lepumerp wu  twomanb  ¢uryp,  coctaBieHHbIX U3 | [IpoBOAMTH MPOCTEHIITME TOCTPOSHHUS C TIOMOIIBIO ITUPKYIIS U
(14 q) PSIMOYTOJIbHUKOB. JTMHCHKY.
N3mepsaTh TMHEHHBIC U YTIIOBBIC BEIMYMHBI TEOMETPUICCKHUX H
IPAKTUYECKUX OOBEKTOB.
Onpeneasite «Ha TJa3» pa3Mepbl peAbHBIX OOBEKTOB,
NPOBOIUTH TPYOYIO OIICHKY X Pa3MEPOB.
PemaTh 3a7a4M Ha BBIYMCIICHHE JJIMH OTPE3KOB W BEITUYHH
YTJIOB.
PemaTp 3a1a4n Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUUIECKUX
¢buryp.
IIpoBoaUTH KIIACCU(PUKAIIUIO YTIIOB, BBIYHCIATH JIMHCHHBIC U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJOKHBbIe HEOOXOIUMbIE
JT0Ka3aTeNbHBIE PACCYKACHUS.
3HAKOMHUTHCS C UCTOPUEH Pa3BUTHS reOMeTPHH.
TpeyrojbHUKH [lonatue o0 paBHBIX TPEyroJpHUKaX ¥  TepBUYHbIC | Pacmo3HaBaTh Mapbl PaBHBIX TPEYrOJLHUKOB Ha TOTOBBIX
(22 u) MPEJICTABICHUS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTekax (C ykazaHHEeM MPU3HAKOB) MPU HEOOXOJIUMOCTH C

IpU3HAKa paBEHCTBA TPEYTrOJIbHUKOB.

[Ipu3Haku  paBeHCTBa  NPSMOYTOJIBHBIX  TPEYroJIbHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOenpeHHbIE 1 PpAaBHOCTOPOHHUE TpeyroabHUKH. [Ipu3Haku
U CBOICTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oosblel CTOPOHBI TPEYTOJbHHUKA JICKUT OONBIIMN

yTOIL.

BHU3yaJIbHOW OTIOPOH.

BbiBOAUTDH CIICJCTBUS (paBeHCTB COOTBETCTBYIOIINX
JJIEMEHTOB) U3 PABEHCTB TPEYTOJHLHUKOB.

DopmyJIHpPOBATH oTpeieTICHUsI: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OWUCCEKTPUCHI, BBICOTHI,
MEUaHbl TPEYroJIbHUKA; CEPEeIUHHOr0  MEepPHeHAUKYIsIpa
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[Ipocreiiiiie HEpaBEeHCTBA B T'€OMETPHH.
mpeyeonvHuxka. Hepagsencmeo nomanoul.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ yriaoM B 30°,
[TepBble MOHATHS O JOKA3aTENbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; INepuMeTpa TPEYrolbHUKA TP HEOOXOAMMOCTH C
OIIOPOi Ha aJIrOPUTM IIpABUIIA.

®opMyIHMpPOBaTh CBOICTBA W MpPU3HAKH PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouThb uepTexu, pelmaTrb 3aJa4u C [IOMOILBIO HAXO0XKIECHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHaTs IOPU3HAKU  PABEHCTBA  INPSIMOYTOJBHBIX
TPEYTOJIbHUKOB B 3aJadax (C MCIIONb30BAHUEM CMBICIOBOU
OIOpBI: HABOZSIIME BOMPOCHl H/MIM QJITOPUTMa Y4eOHBIX
JIEHCTBUM).

Hcnonb3oBath 1M(pOBBIE pecypehl
CBOMCTB U3y4aeMbIX QUryp.
3HAKOMHTBCS ¢ HMCTOPHEHN Pa3BUTHUS T€OMETPUHU.

I MCCJIe0BaHuSs

IHapajuieabHble [TapayenpHble mpsiMble, UX cBoWcTBa. Hakpect nexamue,| @opMyaupoBaTh MNOHSATHE — MApAJUICIIBHBIX  NPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTHUECKUE TIPUMEPEHI.
yIJIOB HepeceyeHH MapavieNbHbIX MPSAMBIX CEKYyLLIEH). M3y4ars cBolicTBa yIioB, 0Opa30BaHHBIX IPH IEPECEUCHUU
TPeyroJbHUKA [lpuznak  mapaulebHOCTH — HPSMBIX — 4Y€pe3  PaBEHCTBO | MapaUICIbHBIX IPAMBIX CEKYIIEH
(14 v) pPacCTOSIHUM OT TOYEK OJHOM MPsIMOM 10 BTOPOU MPSIMOIA. IIpoBoauTe goKa3aTenbcTBa. DOPMYJIHMPOBATH TeopemMy
CymMa yrioB TpeyrojabHUKa U MHOIOYTOJIbHHKA. [AapaJUIEIbHOCTH  JBYX IPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHemHue yriel TpeyrojibHuKa 00pa30BaHHBIX MPU IEPECEUYEHHHM JTUX MPSIMBIX TPEThEH
MIPSIMOM.
BbryucasiTe CyMMy yIJI0B TPEYroJbHUKA U MHOTOYTOJIbHHKA.
Haxoaute uucinoBble M OyKBEHHbIE 3HA4YEHUS YIJOB B
TreOMETPUUECKUX 33]a4ax C MCIOJIb30BAHHUEM TEOPEM O CyMMeE
YTJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCH ¢ HCTOPHEI Pa3BUTHS FEOMETPUU.
OxpyxHOCTH OKpy>KHOCTB, XOpZbl U IUAMETPBI, UX cBOMcTBA. KacaTenpHas k| @opMyJIMpOBaTh  ONpedeseHUsl.  OKPYXHOCTH,  XOpJbI,
H KpYT. OKpyKHOCTU. OKpY>KHOCTb, BIMCaHHass B Yroi. [lowsamue o|numamerpa W KacaTeNbHOW K OKpyXHocTH. M3ywarh wux
T'eomerpuueckne |/ 'MT, npumenenue 6 3aoauax. Bbuccekmpuca u cepeOunHbill| CBOICTBA, MPU3HAKHI, CTPOUTDH YEPTEKH.
MOCTPOEHUS nepneHouKyIap KaKk 2eomempuieckue Mecma moyex. Hccaenosarsb, B TOM 4Kciie HCNOAb3Ysl HU(POBbIE pecypchl:
(14 g) OKpyKHOCTb, ONIMCAaHHAs OKOJIO TPEYroJIbHUKA. BIucaHHas B | OKPYXKHOCTb, BIIMCAHHYIO B Yrojl; LIEHTP OKPYXKHOCTH,
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TPEYTrOJIbHUK OKPYKHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoerue.

BIIMCAHHOMW B yT'0JI; PABEHCTBO OTPE3KOB KACATEIIbHBIX
Hcnonvzoeamv memoo I'MT ons dokazamenvcmea meopem 0
nepeceuenuy OUCCEKMPUC Y2lN08 MPeyeoibHUKA U CEPeOUHHBIX
NEepneHOUKyIapo8 K CMOPOHAM MPEY20JbHUKA C NOMOWbIO
I'MT.

OBjaieBaTh MOHATHSIMH  BIMCAHHON W OIMMCAHHOU
OKPYKHOCTEH  TpEyrojbHUKA, HAXOAUTH LEHTPHl 3THUX
OKPY’KHOCTEH C OIOPOM Ha AJITOPUTM IIPABUIIA.

PemiaTh OCHOBHBIC 3a/1a4¥ HA MOCTPOEHME. yria, PaBHOTO
JAHHOMY; CEPEAMHHOTO TMEpPHEHANKYIIIpa JaHHOTO OTPE3Ka,
IIPSIMOH, IIPOXOJALIEH yepes JAQHHYIO  TOYKYy U
NEPICHIUKYISIPHON JTaHHOU MPSAMOI; OMCCEKTPUCHI JTaHHOTO
yria; TPEYroJAbHUKOB IO PA3JIMYHBIM  3JIEMEHTaM IIpU
HEOOXOAMMOCTH C HAMPABIISIONIEH MTOMOIIBIO.

3HAKOMHTBCS ¢ HMCTOPHEH Pa3BUTHUS T€OMETPUHU.

IloBTOpEHue,
00001IeHHEe
3HAHMII

(49)

[ToBTOpenue u 0000IIEHHEe OCHOBHBIX IOHSATHH W METO/IOB
Kypca 7 Kiacca.

PemaTh 3amaun Ha MMOBTOPCHUEC, WJUIIOCTPUPYIOIIHEC CBA3U
MCKAY pa3JIMYHbIMU YaCTAMU KypcCa.

8 kiacc (He MeHee 68 )

HaszBanmue
pa3nea (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coep:kaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AKOIIUXCS

YeThIpéXyroJbHUK
"

[Tapannenorpamm, ero Mpu3Haku U CBOKMCTBA. YacTHBIE cllydau
napajiesiorpaMMoB  (IIPSIMOYTOJIbHUK, pPOMO, KBajpar),

nx

M300pakaTh M1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKU
Pa3HbIX BUJOB U UX DJIEMEHTBHI.
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(12 )

npu3HaKu U cBoicTBa. Tpanerus. PaBHoOokas v nmpsMoyrosiabHast
Tparenum.
Yosoenue meouanwvi. Llenmpanvnas cummempus

dopmyaupoBaTh onpe/eJeHus: napajuiesiorpamma,
IpsIMOYTOJIbHHUKa, poM0Oa, KBajapaTa, Tpaleluuu, paBHOOOKOMH
Tpaneuuy, IpsIMOYyrojJbHON TpanenuH.

Hcnonb3oBaTh NpPU  pelieHHMH TPOCTEHIIUX  3aaa4d
MIPU3HAKHU U CBOWCTBA: Mapaijiesiorpamma, IpsMOYyroJIbHUKa,
poM0Oa, KBagpara, Tpameuud, paBHOOOKOH Tpamenuw,
IPSIMOYTOJIBHOM Tpameruu.

I[IpuMeHATL MeTOJ YABOCHUS MEIUAHBl TPEYrOJbHUKA C
ONOPOM Ha AIITOPUTM ITPABHIIA.

Hcnoan3oBaths 1upoOBBIE peCypchl Ui  HCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBCS C UCTOPUEHN Pa3BUTHS reOMeTPHH.

Teopema ®Dajeca
U TeopeMa 0
MPONOPUUOHAIBLH
bIX OTPe3KaXx,
noao0HbIe
TPeyroJbHUKH
(15 yv)

Teopema @aneca u meopema 0 NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsist TuHUS TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvle  ompe3ku,  nocmpoenue — YemeEPMO20
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey20ibHuKe.
IlooobHnble  mpeyeonbHUKU. Ipu  npusnaka
mpeyeonvruxos. IIpakTnyeckoe MprUMEHEHHE.

nooobus

IIpoBoAUTH MOCTPOCHMSA C MIOMOILUBIO HUPKYJISA U JIMHEHKU C
ucnonp3oBanue  teopembl  daneca U TEopemBl O
IPONOPLUMOHANIBHBIX ~ OTpe3KaX, CTPOMTb  YETBEPTHIN
IPONOPLMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HAarJIs,IHOCTb.

HaxoanTb 110/100HbI€ TPEYroJIbHUKHM HAa FTOTOBBIX YepTEXkKax €
yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB MOJO0MS IIpU
HEOOXOUMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha 1MoJOOHBIE TPEYTOJBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO TIOCTPOEHUSI 4epTeX el M HaXOXKICHUs
HOJOOHBIX ~ TPEYrOJbHUKOB  TNpPH  HEOOXOAMMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.

IIpoBoauTh K0Ka3aTENBCTBA C UCIIOJIB30BAHUEM IPU3HAKOB
MOA00Ms HECIOXKHBIX T€OMETPUYECKHUX 3a7ad C OMOpol Ha
QITOPUTM y4eOHBIX JIeHCTBUH.

IIpumensiTh  MOJy4YeHHBIE  3HAHUS  NPU  pEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 33134 MPU HEOOXOJUMOCTH
C HAIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS TEOMETPHUH.
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IInomaae.
Haxoxxnenue
momaaei
TPEyroJbHNUKOB

U MHOT'OYTI'0JIbHBIX
¢uryp. Ilnomaan
1no00HbIX (uryp
(14 4)

[TonsiTue 06 oO1IEH TEOPUH TUTOIIAIH.

®opMynbl IS TUIOMIAA TPEYroJbHUKA, IapajuiesorpaMmMma.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obuell 8blCOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KieT4aroit Oymare.

[Tnomanu nomoOHBIX Guryp. Beraucnenue miomraaei. 3amaquu ¢
MPAKTUYECKUM COfepX)aHueM. Pewenue 3adau ¢ nomowbio
Memooa 8CnoMO2amesibHoU NIOUAaouU.

OsiazeBaTh NEPBUYHBIMH TpeAcTaBIeHUSIMH 00 oOrien

TeopuH Iomana (Mepsl), (OpPMYJIHMPOBATH CBOICTBa
TUIOMIA/IH, BBISICHSITH UX HATJISITHBIN CMBICIL.

[MpumensTe  QopMmynbsl  IUIOMIAAM  TapajuieorpaMmma,
TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uH(pOPMAIIHIO.

IIpumenarb (hopmyITbl IO/ BBITYKJIOTO

I-IeTIJIpéX}’I‘OHLHI/IKa 4gepe3 AUaroHaii 1 yroja MCxKay HUMHU C
OIIOPOH Ha CIIPaBOYHYIO HH(OPMALIUIO.

HaxoauTh miomaan Guryp, n300paKEHHBIX Ha KJIETYATON
Oymare, HCIOJIb30BATh pa30MEHNE HA YAaCTU U JJOCTPOCHHE.
Pa30upaTrh npuMepsbl UCIIOJIB30BaHUS BCIIOMOTaTEIbHOM
TUTOLIAIH JUISl PEIICHHUSI TEOMETPHUYECKHX 3a/au.

Haxoaute mnomanu mnonoOHbIX ¢uryp ¢ omopoid Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoIuncasTh mIomaan pa3IndHbIX MHOTOYTOIBHBIX QUTYD.
PemaTts 3a1a4u Ha TUIOMIA/Ib C IPAKTHYECKUM COJIEPKAHUEM
II0CJIE COBMECTHOTO aHAJIN3a.

Teopema
Iudgaropa n
HaYaJja
TPUTOHOMETPHUH
(10 9)

Teopema Ilucdaropa, e€ noka3aTenbCTBO M IPUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHue TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B  MPSIMOYTOJIbHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
CooTHOLIEHNsT ~ MEXIY CTOpOHAaMH B NPSMOYTOJBHBIX
TpeyroyibHuKax ¢ yriamu B 45° u 45°%; 30° u 60°.

®opmynupoBath TeopeMy lludaropa, mcmoab3zoBatbh €€ B
MPAKTUYECKUX BBIYUCICHUSX.

Brnagets MOHATHSIMH TPUTOHOMETPUUYECKUX (PYHKIIHI OCTPOTO
yIJIa, MPOBEPATH UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C OMOpPOH Ha CIPABOYHYIO
UH(pOpMaIHIO.

HccaenoBarh  COOTHOWICHHMS  MEXIy  CTOPOHaMHM B

IPSIMOYTOJIBHBIX TPEYrOJbHUKAX ¢ yriiamu B 45° u 45°; 30° n
60° ¢ HampaBJIAIONIECH TTOMOIIIBIO.

Hcnonb3oBare  GopMynsl  OpUBEIEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUISI HAX0KACHUS
COOTHOIIEHUI MEeXAY TPUTOHOMETPUUYECKUMH (PYHKIUIMU
pa3UYHBIX OCTPBIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO

OCHOBHOC
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uHGOPMAITHIO.

[IpuMeHATH TONYyYEHHBIC 3HAHUS U YMEHHUS IpPU PEIICHUU
IPaKTUYECKUX 3a1ad (MpH HEOOXOIUMOCTH C OMNOpOW Ha
QJITOPUTM IPABUJIIA).

3HAKOMHUTBLCH C UCTOPHUEH Pa3BUTHS TEOMETPUH.

Yrasl B BrnucanHble U HEHTpaAJIbHBIE YIJIbl, YIOJl MEXAY KacarelbHOU U | POpMyJIHPOBATH OCHOBHBIE OIPEICICHUS, CBSI3aHHbBIE C

OKPY’KHOCTH. XOpIOH. yTJIaMu B Kpyre (BIUCaHHbIN yroJl, HEHTPaJIbHbIN yrod).

Bnucannsie VYrisl MeXAy XOpAAMU U CEKYLUMHU. Haxoaurtes BHMCaHHBIE YIUIBI, ONMPAIOIIKMECS HA OJHY AYTY,

U ONIUCAHHbIE BrircanHble M ONMCAHHBIE YETBIPEXYTOJIbHUKU, UX NPU3HAKH U | BBIYMCIAATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIVIAX,

YeThIPeXyroJbHUK |cBoWcTBAa. lIprMeHeHMe O3TMX  CBOWCTB IIPpM  PELICHUHU | TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

H. FEOMETPUUYECKUX 3a/1a4. LEHTPAJIbHOM YIJ€ HIpU HEOOXOIUMOCTH C BH3YaJlbHON

KacarenbHnbie B3anMHOe pacnonoxeHue AByX OKpyxHocred. Kacanue | onopoit.

K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBarth, B TOM 4nCIIe ¢ TOMOILBIO IU(POBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U OIIMCAHHBIC YETHIPEXYTOJbHUKH, BBIBOAUTD HX

OKPYKHOCTEH CBOMCTBA U IPU3HAKHU I10CJIE COBMECTHOTO aHAJIN3A.

(13 v) Hcnosbp30BaTh 5TH CBOWCTBA M IPU3HAKU IIPU PEIICHUU
3ajad4.

IToBTOpEHHE, [ToBTOpEeHNEe OCHOBHBIX MHOHATHUH M MeTOJ0B KypcoB /7 u 8 |Pemars 3aja4yu Ha MOBTOPEHHUE, WUTIOCTPUPYIOIINE CBSI3H

00001IeHue KJIacCOB, 0000I1IIeHre 3HAHUH. MEXy pa3JIMYHBIMU YacTsIMU Kypca.

3HAHUM

(4 w)

9 kmacc (He MeHee 68 )

HaszBanmue
pa3nena (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coiepxaHue

OcHOBHBbIE BUIbI 1eSITEJIbHOCTH 00y4a0IIUXCS
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Tpuronomerpusi. | Onpenenenue TpuroHomerpuueckux (GyHkimii yrios ot 0° g0 @OpMyJIHpPOBATH  ONpEdeJeHHsI  TPUIOHOMETPHYECKHX
Teopembl 180°. KocuHyC ¥ CHHYC NOPAMOrO M Tymoro yria. TeopeMa|(QyHKIMA TYIbIX ¥ NPSIMBIX YIJIOB C BU3YalbHOH OMOPOM.
KOCHHYCOB U kocuHycoB. (OOo00mEnHast) Teopema cuHycoB (¢ pamuycoM| DopMynnpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHUHYCOB (C
CHHYCOB. OIKMCAHHOM OKPY)KHOCTH). Haxosk/ieHue JITMH CTOPOH M BEJIMYHH | pPAJHyCOM OIMCAaHHON OKPY>KHOCTH).
Peienne YIJI0B TPEYIOJIbHUKOB. Pemiate TpPEyroJIbHUKH C OMOPOH Ha alTOPUTM YUEOHBIX
TPeYroJibHUKOB dopmyna MmIomaa TPEYroJbHUKA Yepe3 JABE CTOPOHBI U YIoJ | AEHCTBHM.
(16 4) Mexay HuMu. @opMyIia TUIOMAAN YeTHIPEXYTOJbHUKA Yepe3 ero | Pemate  mpakTuyeckue — 3a4adyd, CBOAMAIIHECH K
JUAroHaJIN U yrojl MEeKIy HUMHU. HAXO0K/I€HUIO PAa3JIHYHbIX 3JIEeMEHTOB TPeyroJbHHUKA.
[TpakTHyeckoe MpUMEeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoGpa3zoBauue |[llowamue o  npeobpazosanuu  hoOoOus. OcBanBartsb MOHATHE npeoOpa3oBaHus noaoous.
noaooust. CoomeemcmeenHbie d1emeHmvl HOOOOHbIX uyp. HccnenoBarb OTHOIICHUE JTUHEHHBIX 3JIEMEHTOB (UTYP MpH
MeTtpuyeckue Teopema o0 npouszeedenuu ompe3kos xopd, meopema o |TnpeodpasoBanuu nonodus. Haxoaurs npumepsl moaodus B
COOTHOIIIEHUSI B npou3ee0eHUul Ompe3Ko8 CeKyWux, meopema o0 Keaopame|OKPYKaAIOLEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH KkacamenvHol. [Ipumenenue @ pewieHuy ceomempuyeckux 3aoad. | Beigooums mempuueckue coomnouienus mexcoy ompeskamu
(10 v) X0pO, CeKyWux u KacameubHulX ¢ UCNONb308AHUEM BNUCAHHBIX
V21108 U NOOOOHBIX MPEY20NbHUKOS.
Pewmamo ceomempuueckue 3adayu u 3a0a4u U3 peanbHol
JHCUBHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopnbi OrnpeneneHne BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOPHl KaK HANpPaBJICHHBIE OTPE3KH,
(12 v) YMHOE€HHE BEKTOPA Ha YHUCIIO. HCCJIeA0BaTh r€OMETPUYECKUI (mepemerenue) u

PU3NYECKUN U TEOMETPUYECKUIN CMBICIT BEKTOPOB.
PaznoxeHune BekTopa 1o AByM HEKOJJTMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHO€ TPOU3BENIEHNE BEKTOPOB, €r0 MPUMEHEHUE IS
HaXO0XJEHUs UIMH U YIJIOB.

Pemenue 3a1a4 ¢ nOMONIBIO BEKTOPOB.

IIprMeHeHre BEKTOPOB I PELICHUS 3aa4 KUHEMAaTUKUA U
MEXaHUKH.

¢usnueckuil (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTL ompeaedeHMs CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCIEN0BATH
reOMEeTPUUECKUI U (PU3NIECKUIA CMBICIIBI 3THX OTepaluii.
Pematp reomeTpuyeckue 3agauyd  C  HCIOJIb30BAHHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBare  CKalsipHOE  NPOU3BEICHHE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BoruncasaTe cymmy, pa3HOCTh M CKaJSIpHOE MPOU3BEIECHHUE

BEKTOPOB C OMNOpPOM Ha
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BCKTOPOB B KOOpAHWHATAX.
HpI/IMEHﬂTb CKaJIIpHOC MPOU3BCACHUE NI HAXOXICHHA
JJIMH 1 YTI'JIOB.

JexapToBbl JlexapToBbI KOOPAMHATHI TOUEK HA IJIOCKOCTH. OcBauBaTh NOHAITHE NIPSIMOYIOJIbHOW CUCTEMBI KOOPAMHAT,
KOOPAHHATBI Ha | Vpasnenue npsamou. YTioBoH Ko3(Q(GUIMEHT, TaHIEHC yria |JeKapTOBBIX KOOPAMHAT TOYKH.
IUIOCKOCTH HAKJIOHA, ITapaJIJIeJIbHBIE U IEPIEHIUKYIISPHBIE TIPSMBIE. HccnenoBarh ypaBHEHUE MPSIMON U OKPYKHOCTH C OITOPOI Ha
Qu) VYpaBHeHHEe OKpyXHOCTH. HaxokIeHue KOoOpAMHAaT TOYEK | BOIIPOCHBI IJIaH.
[IEPECCUCHUS OKPYKHOCTHU U IIPSAMOM. Haxonuts LIEHTp U paguyc OKPYKHOCTH 110 €€ YPaBHEHHUIO.
MeToa KOOpAuHAT NP PEILIEHUU T€OMETPUYECKUX 3a1ad. Pemath 3a1a41 Ha HAXOXKICHHUE TOYEK IIEPECEUCHUS IPSAMBIX
Hcnonp30BaHnEe METOIa KOOPAMHAT B IPAKTUYECKUX 3a7adax Y OKPY’KHOCTEH C IIOMOILBIO METO/1a KOOPUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOTO KOA(PUIMEHTA TPSIMOI
OpU pEelIeHMM 3ajad, JUIsl OIpPENEICHMs] PpacIOIOKEHUsS
PSIMOIA.
IIpuMeHATH KOOPAMHATHI IIPU PELIEHUH T'€OMETPUYECKUX U
IPAKTUYECKUX 3aJad, JJI IOCTPOEHUS MaTeMaTUYECKUX
MoJieIeH peasbHBIX 3a1a4 («METO KOOPAUHATY).
Iloab30BaTbest U1 IOCTPOEHMS M MCCIENOBAHUMN
U(PPOBBIMHU PECYpCaMHU.
3HAKOMHUTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPUU
IIpaBuibHbIC [TpaBuiIbHBIE MHOTOYTOJIBHMKH, BBIYHCIEHHE HX DJIEMEHTOB.| DopmyJMpoBaTh oTpeieNieHne MIPaBUIIbHBIX
MHOIOYroJIbHUKHM. |Yucio m u AnuMHA OKpPYKHOCTHU. J[IMHA NIyrW OKPYKHOCTH.| MHOTOYT'OJBHUKOB, HAXOAMTh UX DJICMEHTBHI.
Jauna Panuannas mepa yria. IHosb30BaTBHCSI NOHATHEM JUIMHBI OKPY’KHOCTH, BBEJEHHBIM C

OKPY’KHOCTH U
IUIOIIAAb KPYra.
Boruncienue
mJioiajaei

(89

[Tnomanps kpyra M €ro 53JEMEHTOB (CEKTOpa U CErMEHTa).
Beruucnenue miuomaneit puryp, BKIFOYAIOUIMX 3JIEMEHTHI KpyTa.

MIOMOIIIbIO  MPABUJIBHBIX MHOTOYIOJbHHUKOB, ONpeleIsiTh
YHCIIO 7T, JUIMHY AYTH U paJIiaHHyI0 Mepy yria 1o oopasily.
IIpoBoauTh Nepexoa OT paAMaHHOW MEPHI yIUIa K TpagyCHON
1 Hao0OpOT 10 BU3YaJIbHOM omope.

OmnpeneasaTs IOMAAL Kpyra.

BoiBoauTh popmyibl (B rpagycHOM U painaHHON Mepe) Juis
JUTMH JIyT, TUIOIIAJIEN CEKTOPOB U CETMEHTOB C OINOPOMl Ha
BOIIPOCHBIN IUIaH.

Boruucasite miomanu  Quryp, BKIIOYAIOIUX 3JIEMEHTHI
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OKPY)KHOCTH (KpyTa) ¢ OIOpoi Ha CIIPaBOYHYIO HH(POPMAIIHIO.
HaxoauTsp ionaay B 3a/1a4ax peajibHON KU3HH.

JBusKeHUs1 Tonamue o ogudicenuu niocKkocmu. Pazoupary  npumepbl,  WUIIOCTPUPYIOLIUME  TOHATHUS
ILUIOCKOCTH Tlapannenvhulii neperoc, nogopom u cummempus. Ocu u yeHmpol | JBUKEHUSI, LEHTPOB U OCEH CUMMETPUHU.
(6 9) CUMMEmMpPUU. ®opMyJIMPOBaTh OIPENEICHUS IAPAIIEIIBHOIO IIEPEHOCa,
IIpocmetiwue npumenenus 6 peutenuu 3a0ay. IIOBOPOTa U OCEBOM CHMMETPUM C BHU3YaJIbHOM OIOPOM.
HaxoauTtp HEMoABMKHbBIE TOUKH 110 00pasiy.
HaxoauTh LEHTPBI K OCH CUMMETPHH MpocTelmmx Guryp mo
o0pasiry.
Ilpumename napannenvuvili nepeHoc U CUMMEmMpUI0 npu
peueHuy 2eoMempuiecKux 3a0ay (pazoupams npumepbol).
Hcnonvzoeams 015 nocmpoenus u ucciedo8anuli yughposule
pecypcai.
IMoBTOpEHHE, [ToBTOpEeHNE OCHOBHBIX MOHATHH U MeTOA0B KypcoB /—9 |OmnepupoBaTh NOHATHAMHU: QUTypa, TOUKa, MpsiMasi, yrodi,
00o001eHue, KJIacCOB, 0000IIEHHE U CHCTeMaTH3allUs 3HAHHA. MHOTOYTOJIbHUK, PABHOOEIPEHHBI M  pPaBHOCTOPOHHUI
cHCTeMaTH3auus [Ipocreiimme reomerpudeckue (GUTYpHI W KX CBOMCTBA. | TPEYTOJIBHUKH, TPSIMOYTOJBHBI TPEYrOJBHHUK, MeEAuaHa,
AHARMIZ H3mepeHne reoMeTpuYecKuxX BeTUIUH. OucceKkTpuca M BbICOTa TPEYrOJbHHUKA, IMapajljiesiorpamm,
(7 u) TpeyroabHUKH. poMO, MPSAMOYTOJIBHUK, KBaApaT, Tpamenus; OKpy>KHOCTb,

[TapannenbHble U EPIIEHINKYISIPHBIE TIPSIMBIE.

OkpyxHOCTh U Kpyr. ['eomerpuueckre mocTpoeHUs. YTIbl B
OKPYXHOCTH.  BriucaHHble W ONHUCAaHHBIE  OKPYXHOCTHU
MHOTOYT'OJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeTbIpEXYTOIbHUKH.
YETBHIPEX YT OJIbHUKH.
Teopema [Mudaropa u Hauana Tpuronometpun. Pemenne oOumx
TPEYrOJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJTEHUKH.

[IpeobpazoBanus miaockoctu. Jpmwkenus. [lomodue. Cummerpus.
[Tnomans. Beraucnenne miuomaneit. [Inomanu mogoOHbIX Guryp.
JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH.

Brucannsie n OIIMCAaHHBIC

KacaTeJbHast; paBeHCTBO U MoJo0ue (GUryp, TpeyroibHUKOB;
NapaJUIEIbBHOCTD M NEPHEHAUKYISPHOCTh MPSMBIX, YOI
MEXJy NpSIMbIMH, CHMMETPUS OTHOCHUTEIBHO TOYKH U
IpSIMOM; JUIMHA, PACCTOSHUE, BEIWYMHA YIja, IUIOLalb,
HEpUMETP.

Hcnoan3oBare  ¢opmyabl: 1nepuMerpa M IUIOIAAM
MHOT'OYT'OJIbHUKOB, JJIMHBl OKPYXHOCTH W IUIOLIAAM KpYrTa,
00BEMa MPSIMOYTOJIBHOTO MapajuIeIeHIIeIa.

OnepupoBarh NOHATHSIMH:  IIPSAMOYIOJbHAs ~ CHUCTEMA
KOOp/IMHAT, BEKTOP; MCHOJIB30BaTh OSTH TMOHATUSA IS
MIpe/ICTaBICHMs JAaHHBIX M pEIlIeHus 3aJady, B TOM YHUCIE U3
JIPYTUX Y4eOHBIX PEAMETOB.

Pemats 3amaum Ha MOBTOPCHHUEC OCHOBHBIX HOHHTI/Iﬁ,
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BCKTOpH Ha INNIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€M MEXAY pa3MyHbIMU 4YacTAMHU Kypca.
BoiOupaTb MeTo 1J1s1 pelieHus 3aa4u.
PemaThb 3aga4u 13 IOBCEJHEBHOM JKU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA)»
(10 I'OJAM OBYYEHMUA)

7 kaacc (He MeHee 34 4)

HazBanmue
pasaesia (TeMbl)
(umcy10 Yacon)

OcHoBHOE€ coaepkaHue

XapaKTepHCTmca HEATECJIbHOCTH oﬁyqammnxcn

Ilpencrasienue
JAaHHBIX
(7 )

[lpencraBienne naHHBIX B Tabnmunax. [IpakTuueckue
BBIUMCJIEHHUS] 1O TaOJW4YHBIM JaHHbIM. M3BredeHue u
UHTepnpeTanus TaOnu4yHbIX AaHHBIX. [IpakTndeckas pabora
«Talbnuus».

I'paduueckoe mpencraBieHHE MTaHHBIX B BHJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) AuarpaMM. UTeHue u mocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux Auarpamm.
[TpakTrueckas pabota «/IuarpamMmbi».

OcBanBaThb Ha 0a3zoBoM YPOBHE CIoco0ObI
MIPEJICTABICHUS] CTaTUCTUYECKUX MJaHHBIX U YHCIIOBBIX
MacCHBOB C TIIOMOLIbIO TabMUIl M JUarpamMMm ¢
UCIOJIb30BAHUEM  AaKTYalbHBIX UM  B&XKHBIX JIAHHBIX
(memorpaduueckue JTAHHBIE, IIPOU3BOJICTBO
IIPOMBILIUIEHHOW M CEJIbCKOXO3SIMCTBEHHON NPOAYKIIUH,
0O0I11eCTBEHHbIE U IPUPOAHBIE SABJICHUS).

H3yuars meroabl paboTbl ¢ TAaOMUMYHBIMU U
rpadMUecKUMH TPEJICTABICHUSIMH JaHHBIX C MOMOILBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTHUECKUX pPaboT (c
HaIPaBJISIOIEN TOMOIIBIO).
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OnucarejnHast
CTATHCTHKA

(8w

UYucnoseie HaObopel. CpenHee apudMeTHIECKOE.

Menuana yuciaoBoro Habopa. Y CTOWYMBOCTh MEIUAHBI.
[TpakTudeckast paborta «CpeaHue 3HAaUCHUS.
HauGonbiiee u HauMeHblee 3Ha4Ye€HUs YUCIOBOT0 Habopa.
Pa3zmax.

OcBauBaTh Ha 0a30BOM YpOBHE MOHSATHS: YHCIOBOM
Habop, Mepa IEHTPAIbHOW TEHIEHIIMU (Mepa IeHTpa), B
TOM YHCJIe CpeHee apu(MeTHIecKoe, MeInaHa.
OnucpiBaTh CTaTUCTUYECKHUE JIaHHBIE C TIOMOIIBIO
cpeaHero apuMETHYECKOro U MeAMaHbl. Pemarh 3amaun
(c UWCHONb30BaHMEM 3PUTEIBHON HATSITHOCTH W/UITU
BepOAIbHOM OTOPHI)

M3y4yaTh cBOlicTBAa CpelHUX, B TOM YHUCIE C IMOMOIIBIO
IU(POBBIX PECypcoB, B XO0J€ MPAKTHYECKUX pabdoT, (c
HAIPAaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe NOHATHSA: HauOoJIbIIEE
Y HaMEHbIIIee 3HAUCHHSI YMCIIOBOTO MacCUBa, pa3Max.
Pemats 3amauu Ha BbIOOp criocoOa ONMCaHMs JaHHBIX B
COOTBETCTBUM C MPHPOJOW JaHHBIX W  LEISIMH
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinasi
U3MEHYNBOCTH
(6 1)

Cayuatinas uzmenuusocms (npumepul). Yacmoma snavenutl 6
maccuse oannuvix. I pynnuposka. I'ucmoepammul.
Ipaxmuueckas paboma « Ciyuainas usMeHyusoCcmy).

Oceaueamv nOHAMUA: 4ACMOMA 3HAYEHUU 6 MACCuge
OAHHBIX, 2PYNRUPOBKA OAHHBIX, SUCOSPAMMA.

Cmpoumbs cucmoepammul no obpasyy

Ocsausams cpaguueckue npedCmagieHusi pa3Hulx 6U008
CIYYAUHOU UBMEHYUBOCMU, 8 MOM Yucie ¢ HOMOWDbIO
yughposwvix pecypcos, 8 xo0e NpaKmuueckol pabomai.

BBenenue B
TeopuIo rpagos
(4 9)

I'pag, eepuwuna, peopo. Ilpedcmasnenue 3a0auu ¢ nOMowbio
epaga. Cmenenv (6anenmnocms) eepuiunsi. Hucno pébep u
cymmapuas cmeneHv gepuwiun. Lleno u yuxn. Ilymo 6 epage.
Ilpeocmaenenue o ceasnocmu epaga. Ob6x00 zpagha (3tinepos
nyms). IIpedcmasnenue 06 opueHmupo8anHvix epagax.

Oceausams nonamusa: cpagh, éepuiuna epaga, pedbpo
epagha, cmenensv (6a1eHMHOCMb BEPUIUHDBL), YeNb U YUKIL.
Oceausams nonamus.: nymo 6 epage, 1i1epos nymo,
00x00 epagha, opuenmuposanmwlii 2pag.

Obécyyncoamsv peutenue 3a0auu  HA NOUCK  CYMMbl
cmeneHel eepuiun 2paga, Ha nouck obxooa epagha, Ha
nouck  nymeti 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpassowel NOMOUbIo.

Ocsausams cnocodvl npedcmasgieHus 3a0a4 U3 Kypca
aneebpul, 2eomempul, meopuu 8epoSMHoOCmel, Opy2ux
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npeomemos ¢ NoMowblo 2pagos (kapmvl, cxemul,
neKmpuyeckue yenu, QYHKYUOHAIbHbIE COOMBEMCMBUSL)
Ha npumepax.

BeposiTHOCTB U

Cryuatinoiti onolm u cayuatinoe cobvimue. Beposmnocmov u

Ocsausamv nonamus. cry4yauHvlil ONbLIM U CIYHAUHOE

4acToTa yacmoma cobvimus. Ponb mManoseposmubix u npaKkmuyecku | cobvimue, Mani08eposmHoe U NPAKmMuiecku 00CmoeepHoe

CJIy4aifHOro 00CcmosepHbIX cobbimutl 8 npupooe u 6 ooujecmse. Monema u | cobvimue.

cOOBITHS USPANbHASL KOCMb 8 MeOPUL 8ePOAMHOCEU. H3yuamey 3nauumocmev  Mano8eposmHvlX  coObImuil 8

(4 g) Ilpaxmuueckas paboma « Hacmoma evinadenus opnay. npupoode u 0dwWecmee HA BANCHBIX NpuMepax (asapuu,
HecuacmHule cnyuau, s3awuma NepCcoOHANbHOU
unghopmayuu, nepedava OAHHHIX).
H3yuamo ponv Knaccuueckux 8eposmHOCMHbIX Mooenel
(Monema, uepanbHas KOCMy) 8 Meopuu 6epOSMHOCMEIL.
Haénwoame u uzyvame uacmomy coobimuii 8 nPOCMbIX
IKCNEePUMEHMAX, 8 MOM HUCle ¢ NOMOWDBIO YUPPOBLIX
Pecypcos, 8 xooe npaKkmuieckou pabomol.

O06001menne, [Mpencrapnenne  manubix.  OmnwmcarenpHass — craructhka. | [IOBTOPATH W3ydeHHOE W BBICTPAMBATHL  CUCTEMY

KOHTPOJIb BeposTHOCTH CITy4aiiHOTO COOBITHSI. 3HaHHH.

(5u9) PemaTs 3a1aum Ha npe/ICTaBIICHUE U ONTMCAHHUE TAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAIPABIAIOIICH
MOMOIIBIO.

O0cyxnarTh npuMepsl CIIy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX U MMPAKTHUYECKH IOCTOBEPHBIX CIyYaiHbIX
COOBITHH, UX POJIM B IPUPOJIE U KU3ZHU YEIOBEKa

8 kiacc (e meHee 34 4)

Ha3Banue
pazaena (TeMbl)

OcHoBHOe corep:kaHue

XapakTepucTHKA 1esITeIbHOCTH 00y4ar0IMXcst
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(umcy10 4acoB)

IloBTOpPEHUeE
Kypca 7 kjiacca
(4 9)

[Ipencrapnenne  panHbix.  OmnucaTenbHash — CTaTUCTHKA.
CrnydaitHast ”3BMEeHUMBOCTh. CpeTHre YMCIOBOTO Habopa.
Cayyaiinble coobiTus. BepostHocTu 1 yactotel. Kinaccuueckue
MOJIeJIN TEOPUU BEPOATHOCTEH: MOHETA U UTPaIbHASI KOCTb.

IoBTOPATH H3YYEHHOE U BBICTPAMBATHL CUCTEMY
3HAHUM.
Pematy 3agaum (Mo BU3YaJbHOW omope) Ha

MpEJCTaBJICHUEe W ONHCAHHUE JaHHBIX
M3YYEHHBIX XapaKTePUCTHUK.

Pemarr 3amaun (Mo BuU3yaJIbHOWl  omope) Ha
MPE/ACTABJIICHUE TPYNIUPOBAHHBIX JaHHBIX M ONUCAHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemars 3agmaum (Mo BH3yaJIbHOW  omope) Ha
OTpe/ieNieHNe YaCTOThI CIy4allHbIX COOBITHIA, 00CYKICHHE
MPUMEPOB CIYYalHBIX COOBITUH, MAaJOBEPOATHBIX U
MPAKTUIECKH JJOCTOBEPHBIX CITyYaHBIX COOBITHIA, UX POJIH
B IIPUPOJIC U )KU3HH UEIOBEKA.

C IIOMONIIBIO

OnucareabHast Omxnonenus. Jucnepcus uucinogo2o nabopa. Cmandapmuoe | Oceausamv NOHAMUA: OUCnepcus U CMAHOAPMHOE
CTATHCTHUKA. OMKIOHEHUe YuUcio6020 Habopa. [{uazpammel pacceusanus. OMKIIOHEHUE, UCNONIL308AMb MU XAPAKMEPUCTUKU OJis
PaccenBanmne OnuUCaHUsl pacceusanusi OAHHbIX.
JAHHBIX Yuacmeoeamv 6  obcyycoenuu  cunomeswvl 00
(4 g9) omcymcmeuu Uiu HAIUYUY  C8A3U No  OUaSpamMMam
pacceusanusi.
Cmpoums Ouazpammvl pacceuganus Nno UMErOUWUMCS
OaHHbIM, 8 MOM YUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHAIU3A).
MHuozkecTBa MHoecTBO, moAMHOkecTBO. Omnepanuu Haj MHOXecTBamu: | OcBamBaTh MOHATHS: MHOXKECTBO, DJICMEHT MHOXECTBA,
4 4) oObeMHEHHEe,  IMepeceyeHue,  jaomnoiHeHue.  CBOHCTBa | MOIMHOMKECTBO.
orepanuit HaJI MHOKECTBaMHU: MEPEeMECTUTENIbHOE, | BBINOJIHATH onepanuu HaJl MHOXECTBAMHU:
coueTaTeNnbHOe, paclpeAeIuTeNbHOE, BKIIOUCHHUS. o0beAHEeHNE, TIepeceYeHne, AOMOIHeHue (110 00pasiy).
['padmaeckoe mpecTaBIeHHE MHOKECTB. Hcnoan3oBath CBOMCTBA: MIEPEMECTHTEBHOE,
COYETaTeNIbHOE, paclpeleuTeNbHOe, BKIIOUEHHUs (C

MCII0JIb30BaHUEM BU3YaAJIbHOM OIMOPHI).
Hcnoab3oBath rpaduyeckoe MpeacTaBIeHHE MHOXKECTB
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IIPU ONHUCAHMM PEAIbHBIX MPOLECCOB M SBICHUH, IpHU
pEeIlIeHnH 3a/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB U KYPCOB
(c MCIIOJIB30BAHNUEM BU3YaJIbHOM OIOPBI).

BepositHOoCTH
CJIY4YaHHOr0
coObITHS

(6 )

DJIeMEHTapHbIE COOBITHSI. CityqaitHbie COOBITHSI.

BbnaronpusTcTByomme eMenTapHbie coObITHs. BeposTHocTH
coObITHI. OMBITEI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObITHsiMH. CitydaiiHbIi BEIOOD.

[TpakTrueckas padota «ONBITHI ¢ PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMID.

OcBanBarpb Ha  0a30BOM  YpPOBHe  IOHATHSL:
AIIEMEHTApHOE  COOBITHE, CllydailHO€ COOBITHE  Kak
COBOKYITHOCTb ~ OJIArONPHUSATCTBYIOIIMX  AJIEMEHTapHBIX
COOBITHI, PABHOBO3MOXKHBIE 3JIEMEHTapHBIE COOBITHSL.
Pemath 3a1a4n Ha BBIUKCIICHHE BEPOSITHOCTEH COOBITUI
[0 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUH CITy4ailHOTO
onbITa (C HCIOJIb30BAHUEM 3pUTENIBHON HAMIAJHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemarhb 3a1aun Ha BBIUKCIIEHUE BEPOSITHOCTEN COOBITUI
B ONbITAX C PAaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
COOBITUSIMM, B TOM YHCJE C IOMOIIbIO KOMIIbIOTEpA (C
UCIIOJIb30BAHUEM  3PHUTEILHOW  HASJHOCTH  W/WIN
BEepOAIBHOM OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PABHOBO3MOXXHBIMU
AIIEMEHTapPHBIMU COOBITUSAMU (C UCIOIb30BAHUEM MOHET,
WUTPaTbHBIX KOCTEM, IpPYrux MOJICTICH )
B XOJIe¢ TMpaKkTUYeCKoW paboThl (C HCIOJIB30BAHUEM
BU3YaJIbHOU OIIOPBI).

Beenenne
TeopuIo rpagos
(4 )

B

Hepeso.  Ceoticmea  Oepesa:  eOUHCMEEHHOCMb — NYMU,
cywecmeosanue GUCAYel GepPUIUNbL, C853b MeNHCOY YUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymuodcenus.

Oceaueamv nonamus. oepeso Kax zpag bOe3 yukia,
sucauas eepuwiuna (1ucm), 8emewb oepesa, nNymv 8 oepese,
ouamemp Oepeaa.

H3yuams ceolicmea Oepesa: cyujecmeosanue Gucsadell
6epUIUHbIL,  €OUHCMBEHHOCMb  NYMU  MeXCOy  08YMs
BEPULUHAMU, C6513b MENHCOY HUCIOM GEPUIUH U YUCLIOM
pébep.

Yuacmeosamo 6 o6cyrncoenuu pewienusn 3a0auu na nouck
U nepevucienue nymei 8 oepege, onpeoeieHue HUCIA
sepuiun unu pébep 8 oepese, 06x00 bUHAPHO20 Oepesa, &
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mom ducie ¢ npuMereruem npacuiad YMHOMICEHUA.

Cayuaiinble
coObITHS

(8w

ITlpomusononooicroe coovimue.  Huacpamma  Oilnepa.
Obvedunenue u nepeceuwenue coovimui. Hecoemecmuvie
cobvimus. Popmyna croocenus eeposimuocmeil. Ilpasuno
VMHOOICEHUsI  geposimHOcmell.  Ycnoewas — eeposamuocme.
Heszasucumvie  cobvimus.  I[lpeocmaenenue  ciyuatinozo
9KCnepumMeHma 8 eude oepeaa.

Oceaueamov NOHAMUA. B3AUMHO  NPOMUBONONONCHLLE
cobvimus, onepayuu HAo0 cooblmuimu, 00vbeOuHeHue u
nepeceuerue coovimutl, ouazpamma inepa (Diiepa—
Benna), coemecmmuvie u necogmecmmule cOObIMUA.
H3yuamb meopemut 0 6eposmHOCcmU 00beOUHEHUsT 08YX
codvimutl (Popmyvl CLOACEHUS BEPOAMHOCTELL).
Yuacmeosams 6 06cyrncoenuu pewenua 3adauu, 6 mov
yucie mekcmossvie 3a0auu Ha onpeoesieHue 8eposmHocmel
00beOuHenus: U nepeceyeHusi cooblmuil ¢ NOMOUBIO
yucnosou  npamou,  ouazpamm  Jiiepa,  opmynvl
CILOJHCEHUS 8ePOSIMHOCTEII.

Ocsausamo noHAmMuUA: npasuio VMHOICEHUS
8eposimHOCmell, YCI08HAsL GEPOMHOCHb, He3ABUCUMbLE
coObLIMUsL 0epeso CIYUAlHO20 ONbIMA.
H3yuamo  ceoiicmea  (onpeoenenus)
cobbmuil.

Yuacmeoeamv 6 oocysycoenuu pewenusn  3adauu na
onpeoeneHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMUI.
Yuacmeoeamv ¢ oécyscoenuu pewenus  3adauu Ha
NOUCK 8eposmHOCmel, 6 mMOM Yucle YCIOBHbIX, C
ucnov3o8anuem oepesa CiyiauHo2o onvimd.

He3a6UCUMbLX

O0001IEHHE,
KOHTPOJIb
(49)

[IpencraBnenue nanueix. OnucatensHas cratucTuka. ['padsi
BepositTHOCTB CIIy4aifHOTO COOBITHSI. DneMEeHTHI
KOMOMHATOPUKH.

I[HoBTOPATL W3yYEeHHOE W BBICTPAMBATH CHCTEMY
3HaHUMU.

PemaTth 3a1a4u Ha IPECTABJICHHUE U ONTMCAHUE IAHHBIX C
MTOMOIITBIO W3YYCHHBIX XapaKTEPUCTHK (c
HCII0JIb30BaHUEM BU3YaJIbHOM OIOPHI).

Yuacmeoeamov 6 oo6cyyncoenuu pewenus 3anadum C
pUMEeHEeHnEM rpados.

Pemats 3agaum  Ha  HaxOXIEHHE  BEPOSITHOCTH
CIIy4allHOTO COOBITHSI 10 BEPOATHOCTSM DJIEMEHTApPHBIX
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cOOBITHIA, B TOM YHCII€ B OINbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C BU3YyaJIbHOW OTIOPOH).
Yuacmeoeamov 6 ooOcyrcoenuu pewenusn 3agaum Ha
HAXOXKJCHUE BEPOATHOCTEH 00BEIMHEHHUS U NIePeCeUCHHs
COOBITHIA, B TOM YHCII€ HE3aBUCUMBIX, C HCIIOIb30BAHHEM
rpadMUecKuX NPEACTABICHUH U JiepeBa CIy4ailHOTO
OTIBITA.

Yuacmeosamv 6 ooécyyncoenuu pewenusa 3anaum Ha
nepeyucienre KoMOuHanui (4uciaa nepecTaHoOBOK, YKcia
coyeTaHuil), Ha HAXOXXJICHHUE BEPOSITHOCTEH COOBITHH C
NPUMEHEHHEM KOMOWHATOPHKM, B TOM YHCIE C
MCII0JIb30BaHuEM TpeyrosibHuKa [lackans.

9 knacc (e menee 34 y)

HazBanmue
pa3nea (TeMbl)
(umncJyi0 yacon)

OcHoBHOe coep:kanue

XapakTepucTHKA 1esiTeTbHOCTH 00y4ar0mMXcst

IHoBTOpenue
Kypca 8 ki1acca
(4 4)

Hpe,HCTaBJ'IGHI/Ie JaHHBbIX. OnwucarensHas CTaTHUCTHKA.

Omneparuu Haj cCOOBITUSIMU. He3aBUCUMOCTH COOBITHIA.

I[HoBTOPATL W3YyYEHHOE W BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTth 3agauM Ha Mpe/ICTABIICHNE U OMMCAHUE JAaHHBIX.
Pemiate 3amauMm  Ha  HaxoXJIEHHUE  BEPOATHOCTEU
00bEIMHEHUSI W TIEPECeUeHUs COOBITHM, B TOM 4YHCIIE
HE3aBHCHUMBIX, C  HCIOIB30BaHHEM  TpapUUecKux
MPEJCTABICHUHN U JEPEBA CIYYalHOTO OIBITA.

Pemath 3a1aum Ha mepednciieHne KOMOWHAIUK (Yucia
MEpPEeCTaHOBOK, YHWCIA COYETaHWN), Ha HAXOXKICHHE
BEPOATHOCTEH COOBITHIA C MPUMEHEHUEM KOMOMHATOPHKH,
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B TOM YHUCJI€ C UCIIOJIBb30BAHUEM TPEYTI'OJIbHHUKA ITackans

J1eMeHThI
KOMOMHATOPUKH
4 4)

KombOunaropnoe mpaBuio yMHOXeHusa. llepectaHOBKH.
®akTopuan. CodeTaHus W YUCIO COYETAaHUH. TpeyeonbHux
Iackans. [pakTudeckas padora «BerarcieHne BEpOSTHOCTEH
C HCMOJb30BAaHUEM KOMOMHATOPHBIX (PYHKIMHA SIEKTPOHHBIX
Ta0JIUIY.

OcBauBatb Ha  0a30BOM  ypOBHe  TIOHSITHA:
KOMOWHATOpPHOE TMPAaBHJIO YMHOXXEHUS, YHOPSIOYEHHAs
napa, Tpoiika 00beKTOB, TIepeCTaHOBKa, (PaKTOpHAIl YUCII,
COYeTaHue, YUCII0 COYCTAHUH, mpeyeonvHux Ilackans.
Pemats nmnpocreiimmmMe 3agayM  Ha  IIEpEUMCIICHUE
YIIOPSIOYEHHBIX Tap, TPOCK, MEPEUNCIICHHE MTEPECTaHOBOK
U COYETAaHWH »JIIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
obpa3iry).

Pemats mpocreiiline 3aga4yM HAa NPUMEHEHHUE YHCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HproToHa) (¢ HanpaBISIFOIIEH TTOMOIIBIO).

Pematb, mnpuMeHsis KOMOHMHATOPHKY, 3aJa4d Ha
BBIUUCIICHHE BEPOSTHOCTEH, B TOM YHCIIE C MOMOIIBIO
AIIEKTPOHHBIX TAONUI] B XOJ€ MPAKTHUECKOW paboThl (c
BU3YaJIbHOU OMOPOA).

I'eomeTpuueckasi
BEpPOSITHOCTH
(4 )

T'eomempuueckasn sepossimrnocmo. CyyatiHwlil 8b100p MOUKU U3
@ueypel Ha nrockocmu, U3 ompesKa, uz 0y2u OKPYHCHOCMU.

Oceausamsb nonamue 2e0MeMpPu1ecKoli 6epPosSMHOCHU.
Yuacmeoeamo ¢ obcyscoenuu pewenua 3adauu na
HAX0JICOeHUe 8epOAMHOCMEN 8 ONbIMAX, NPEOCMABUMbIX
KAK 8b100p MOYeK U3 MHO20Y20IbHUKA, Kpyed, Ompe3Ka ulu
0y2U OKPYIHCHOCIU, YUCTIOB8020 NPOMEICYMKA

HcnoiTanua
bepnynm
(6 9)

Hcneitanue. Ycenex u Heynada. Cepusi HCIIBITAaHUH J10 IEPBOTO
ycnexa. Wcneitanus bepHymiu. BepostHocT coObiTuil B
cepuu ucneltanuii bepuymiu. Ilpaktuueckas padora
«McnpiTanus bepHym.

OcBanBaTh Ha 0230BOM yYPOBHE NOHSATHS: HCIBITAHUE,
AIIEMEHTapHOE COOBITHE B HCTIBITAHHUH (YCIEX U Hey/aya),
cepusi UCHBITaHWI, HACTYIUIEHHME TEpBOro ycrexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiats  mpocreiiiiMe 3aJa4d  HA  HaxOXJICHUE
BEPOATHOCTEH COOBITHI B CEpUU HCTBITAHUI J10 TIEPBOTO
ycrexa, B TOM 4YHcje ¢ MpUMEHEHHEM (OPMYIIbl CyMMBbI
reOMETPHUECKON Mporpeccuu (¢ Omopoil Ha CIpPaBOYHYIO
UH()OPMAIIHIO).

Pemiare mpocreimue

3aJaum Ha HaXOXJICHUC
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BEPOATHOCTEM  DJIEMEHTApHBIX COOBITMII B  cepuu
ucnelTaHuil bBepHynm, Ha HaxoXXIeHHE BepOATHOCTH
OTpPEACNIEHHOT0 YHCTa YCIEXOB B CEPUHM HCIBITAHHA
bepnyiu (¢ BU3yaabHO# OMOPOiA).

H3yuath B X0/1e MPAKTHYECKO# padoThI, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucneiTanui bepuynnu

Cayuaiinas
BeJINYMHA
(6 4)

CiyvaitHass BeIMYMHA W paCOpe/esiCcHUE BEPOATHOCTEH.
MaremaTudeckoe  OXHJAHUE U JWCIEPCUS  CIy4alHOU
BeIMunHbL. [Ipumepbl MaTeMaTHYecKOro OXHAaHUSA — Kak
TEOPETUYECKOI0 CPETHETO 3HAUEHU S BEJIMYUHBI.

[TonsiTue o 3akoHe OOIBIIKX yucel. M3MepeHue BeposTHOCTEH
C MoMo1IbI0 4acToT. [IpuMeHeHne 3akoHa 0OJIbIINX YHCEN.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CllydaiiHas
BEIINYUHA, 3HAYCHUE CIIy4aiHOU BEJIMYUHBI,
pacnpezesieHue BEpOATHOCTEM.

H3yuyars u o00cy:kpaTh IpUMEPbl JUCKPETHBIX U
HENPEepPbIBHBIX CIy4alHbIX BEJIMUYUH (POCT, BEC YEIIOBEKA,
YHCJIEHHOCTh HACEJICHUS, APYTUe N3MEHUUBbIE BEJINYMHBI,
paccMaTpUBaBILIMECS B KYpPCE€ CTaTUCTUKH), MOJEIbHBIX
CIIydaliHbIX BEJMYMH, CBSA3aHHBIX CO CIIy4allHBIMHU
onbpiTaMu (OpOCaHHe MOHETHI, UTPATBHONH KOCTH, CO
CIIy4aifHBIM BBIOOPOM U T. IL.).

OcBanBarpb Ha  0a30BOM  YpOBHe  IOHSITHS:
MaTE€MaTUYeCKOe OXKUJAHUE CIy4YalHOM BEIWYMHBI Kak
TEOPETHUYECKOE CPETHEE 3HAYCHHE, NUCTIEPCHSI CITy4aliHON
BEJIMUMHBI KaK aHaJIOT TUCIEPCHUHU YUCIOBOIr0 Habopa.
Pematp 3agaum Ha BBIYKCICHHE MaTeMaTHYECKOTO
OKHJAHUS W JUCIEPCHH  JHMCKPETHOM  CIIy4allHOM
BEJIMYUHBI 110 33JJaHHOMY PaCHpeeIICHUI0, B TOM YHCIE
3aJa4, CBA3aHHBIX CO CTPAaxOBAHMEM M JIOTEpesMHU (C
HaIPaBJISIOIEH TOMOIIIBIO).

3HAKOMHUTBC C MareMaTH4eCcKUM  OXHIAHWEM U
JUCIIEpCUEN HEKOTOPBIX paclpelesieHui, B TOM YHCIE
pacnpeiesieHusl CTy4ailHOW BEJIMYMHBI «YHCIIO YCIIEXOB» B
cepuu UCIbITaHuK bepHyIm.

M3yyars yactory cOOBITHS B  TOBTOPSIOIIMXCS
CIIy4aiHbIX ONBITAX KAK CIIy4allHYIO BEJIMUHHY.
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3HAKOMHUTBCS C 3aKOHOM OoJbIIMX umcen (B ¢opme
bepnymiu): mpu OONBIIOM YHCIE OIBITOB YacToTa
coOBITHS OJHM3Ka K €r0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MepeHHE BEPOSTHOCTEN C TOMOIIBIO
4acToT (C HAIPABJISIIOLIEH TOMOIIBIO).

OO0cy:x1aTh pOJIb 3aKOHA OOJIBIINX YHCENl B 000CHOBAaHUU
YaCTOTHOT'O METO/1a U3MEPEHHUSI BEPOSITHOCTEH.
OO0cy:x1aTh 3aKOH OONBIIMX YHCET Kak IpOsBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYMBBIX SIBJICHUSIX,
pOJb 3aKOHA OOJBIIMX YUCENl B MPHUPOJAE U B KHU3HH
YeJIoBeKa.

0O0001IEHHE,
KOHTPOJIb
(10 v)

[IpencraBienne  JaHHBIX.
BepositHoCTh CIIy4aitHOTO COOBITHS.
KoMOuHaTopuku. CiydaliHble BETUYUHBI U PACIPe/IeIICHUS.

OmnucareiibHass  CTaTUCTHKA.
DJIEMEHTHI

IHoBTOpATL WH3y4EeHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pemars 3aga4m Ha OpeiCTaBICHUE U ONKMCAHUE TAHHBIX.
PemaTh 3a1a4un Ha HaXOXK/ICHUE BEPOSITHOCTEH COOBITHIA,
B TOM 4YHCIE€ B OIbITaX C PAaBHOBO3MOXXHBIMU
3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEM
00bEIMHEHUSIT W TIEpeceueHUss COOBITUH, BBIUYUCIATH
BEPOSITHOCTH B OIBITaX C CEPUAMHU CIIyYailHbIX UCIIBITAHUN
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5.'eometpus: 8 kinacc: yaeOHUK JJIs ydamuxcsi 001meoopazoBarenbHbix yupexaenuil/ A.I'. Mep3msk, B.b. [Tononckuid,
M.C. Skup. — M. : Benrana-I'pad

['eometpusi: 8 Kjacc: MUIAKTHYECKHE MaTepHalibl: COOpPHMK 3aJad M KOHTpOJbHBIX pabdoT / A.I'. Mepsnsk, B.b.
[Tonouckwuii, M.C. SAxup. — M. : Benrtana-I'pad

['eomeTpusi: 8 knacc: meromudeckoe nocooue/E.B. bynko, A.I'. Mepsnsk, B.b. Tlomonckuit, M.C. Sxup. — M. :
Benrana-I'pad

6. ['eomerpusi: 9 kitacc: yaeOHUK 7151 ydanuxcs oomeoopa3oBaTenbHbIX yupexaennit/ A.I'. Mepansk, B.b. [lomoHckuid,

M.C. Skup. — M. : Benrana-I'pad 63



Feomerpusi: 9 Kimacc: AMIAKTUYECKHE MaTepHalibl: COOPHHMK 3a1ad M KOHTPOJBHBIX pador / A.I'. Mep3snsk, B.b.
[Tonouckuii, M.C. SAxup. — M. : Benrtana-I'pad

['eomerpust: 9 wkmacc: metomuueckoe mocooue/E.B. bynko, A.I'. Mep3nsak, B.b. ITomonckuiti, M.C. fxup. — M. :
Benrana-I'pad

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://uchi.ru/

https://education.yandex.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/
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