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®denepanpHas paboyas mporpamma o yueoHomy npeamery «Marematuka» (0a30BbIi
ypoBeHb) (mpenMeTHass oOmactb «Martemarnka u  WHGOpMATHKa») (manee
COOTBETCTBEHHO — TIporpaMma MO MaTeMaTHuKe, MaTreMaThka) BKJIIOYaeT
MOSICHUTEIBPHYIO  3aMKCKy, COMACpKaHWEe OOy4YCHHS, IUIAHUPYEMbIE pPE3yIbTaThl
OCBOEHUS IPOrPAMMBI [0 MaTeMaTHUKe.

[TOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma 1Mo MareMaTHKe [JIsi OOYyYarolIUXCsi C TSKEIbIMU
HapyuieHusiMu peun (nanee — THP) Ha ypoBHEe OCHOBHOro 001Iero oOpa3oBaHUs
NoAroToBiieHa Ha ocHoBe denepallbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
cTaHJapTa ocHOBHOro ooOmiero odpaszoBanus (IIpuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
00pazoBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus JJisi 00yUYarOIINXCS C
OrpaHUYEHHBIMU BO3MOXHOCTAMU 3710poBbs (IIprkaz Munnpocsemenus Poccun ot
24 nosopst 2022 . Ne 1025), denepanbHOM paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHusa 1o ydeOHOMy mnpeamery «Maremarnkay, denepalbHON MPOrpamMMbl
BOCIIUTAHUSI, C YUYETOM PacCHpe/leIEHHBIX IO KJIaccaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbrataM  ocBoeHuss ~ DenepanbHON  aJanTUPOBAHHOW  00pa3zoBaTeIbHOU
IpOrpaMMbl OCHOBHOTO 00ILero o0pa3oBaHusl AJisi OOYy4YalOIIUXCS C TAKEIbIMU
HapylIeHusMHU pedd. B paGoueit mporpaMme yuTeHbl uaeu U nonoxenus Konnenuuu
Pa3BUTHS MaTreMaTu4yeckoro oopasoanus B Poccuiickoit denepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTukay

VYuebusiii mpeamer «MareMaTtukay BXOAUT B MNPEAMETHYHO 00JacTh
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUMCIMTEIHHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHHUS TIOJb30BaThCSA
QNITOpUTMAaMH, a TaKXKe MPUOOPETEHUIO0 NMPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyvatonuxcss ¢ THP. VYdueOHbrii mpeamer pa3BUBacT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpaXeHHe, (PYHKIHMOHAIBHYI0 TPaMOTHOCTb,
YMEHUST ~ BOCIPUHUMAThb U KPUTUYECKH  aHAIM3UPOBaTh  MH(POPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOydeHune mareMaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh y oOyyatoumuxcs ¢ THP
TOYHYIO, PAIllMOHAIIBHYI0O U HMH(POPMATHUBHYIO peub, yMEHHE OTOMparh Haubosee
MOJIXOMSIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpapUUEeCKUe CPEeNCTBA IJIS BBIPAKEHUS
CYKJICHHI U HAITISIAHOTO UX MPEACTABIICHMUS.

HeoOxoqumbIM KOMITOHEHTOM OOILEH KyIbTYyphl B COBPEMEHHOM TOJKOBAHUU
ABNIsIeTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMsS  JIEHCTBUTEIBHOCTH,
IIPEICTABIIEHHUE O MIPEAMETE U METOAAX MATEMATUKH, UX OTIMYHMI OT METOJIOB JPYIHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MaTeMaTUKU
JUIA pellIeHUs] Hay4YHbIX WU TMPHUKIAJHBIX 3a7ad. TakuMm 00pa3oMm, MaTeMaThu4eckoe
oOpa3zoBaHre BHOCUT CBOH BKJIaJ B (hopMHUpOBaHUE OOIIEH KyabTyphl YEIOBEKA.



N3yyeHne MareMaTHUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJI0BeKa, MOHMMAHHMIO KpacoTbl M H3SALIECTBA MATEMAaTUYECKHUX PaCCYXICHHUM,
BOCHPHUSTHIO TECOMETPHUECKHUX (POPM, YCBOCHHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHus mnpeaMery «MareMaTtuka» c
Y4ETOM 0COOBIX 00pa30BaTeNbHBIX TOTpeOHOCTEH oOyvaronuxcs ¢ THP. OBnanenue
y4eOHBIM IpeIMeTOM «MaTtemMaThKa» NpPeACTaBISET ONPEACICHHYIO CI0KHOCTD IS
yuanmuxcsi ¢ THP. V oOyuatomuxcs ¢ THP naubosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, TO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KAaTErOPUU UM TPYAHOAOCTYIIHBI. B TOXE Bpems NpU CHEUUATBHOM
oOydyeHHH oOyuyaromuecs MOTYT BBINOJHATH 3aJaHus 1o anroputmy. OHu
BOCIIPUMMYHBBI K MOMOIIM, MOTYT BBIIIOJHUTH IEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOro crocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIHUTENbHBIX OINepanui u
3aMEJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JIEWCTBUUA MPUBOAAT K HEZOCTATOYHOMN
OCMBICJIEHHOCTH COBEpPIIAEMBIX y4EOHBIX ACHCTBUN. Y OOydYaroIMXCs 3aTPyAHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NMHChbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT MHpPOMYCKaTh OJWH U3 IMPOMEXKYTOUHbIX maroB. llpu pabore ¢ yucioBbIMU
BBIPQKCHHUSIMH, BBIYMCICHHEM HX 3HAUYEHHS MOTYT HE YAEpXKUBATh NPaBUIbHBIN
nopsiiok Aeiictuid. [lpu ynpouennn, npeodpazoBaHuu BeipaxeHuil yyamuecs ¢ THP
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O MOCJIEI0BATEIbHOCTHA BBINOJHEHUS
nercTBuil. KOHKPETHOCTh MBIIUICHHS OCJIOKHSET YCBOCHHMS HAaBbIKA PEIICHUS
YpaBHEHUI, HEPABEHCTB, CHCTEMbl ypaBHEHUH. VM MaloJOCTYIIHO COBEpIICHHE
oOpaTUMBIX Omepaluil.

Huskuii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OIEpalui, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHHUS 3aTPYAHSIOT u3yuyeHue Tembl «DyHKuum»: npu
onpeaeneHu  (YHKIUOHAJIBHOW 3aBUCUMOCTH, HPU ONHCAHUM TrpapuuecKon
CUTYAIINH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuii, PyHKIIMOHAIBHBIN S3bIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCTbIO onpefeneHusl GQyHKUUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amay conmpsikeHO € TPYAHOCTSIMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBEICHMSI aHAIM3a YCIIOBUS 3a7]a4M, BhIJIECICHUS CyllecTBeHHOro. O0yyaromuecs ¢
THP 3aTpynHsAroTCsS caenaTh yMO3aKIIOUEHHE OT OOLIEro K YacTHOMY, HEPEIKO
BBHIOMPAIOT ~HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIUSAMU C YUCIIAMH.

[Ipy wu3ydeHMM TEOMETPUYECKOTO Marepuasnia oOyuatomuecs ¢ THP
CTAIKUBAKOTCS €  TPYAHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCy X 1eHNs. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHH
OPUBOJUT K OLIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydyaromiyecs MOryT
MOJIMEHUTH (POPMYJTy, HETIPABUIBHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbdkam B
pelIeHUH  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. UM C05KHO BBIMOJHUTD YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4YHOCTB 3alIOMMHAHMS U BOCIIPOU3BEICHUSI YUEOHOT0 MaTepHalia CHUKEHBI I10
NpUYMHE CIa00CTH MHECTUYECKOM JIESTeNIbHOCTH, CYXKE€HHS O0O0beMa MaMsTH.
Oo6yuaromumest ¢ THP TpeOyercss Oosbliie BpeMeHM Ha 3aKpeIuieHHe Marepuala,
aKTyaiau3auus 3HaHUH M0 ONope MPHU BOCIIPOU3BEICHHH.



Jli1g ipeoionenys Tpy IHOCTEN B U3YyYEHUH YUeOHOro npeamera « MaTemaTuka
HeoOXxonuMma — ajanTtanust o0beMa U XapakTepa ydeOHOro martepuaina K
[T03HABATEJIbHBIM BO3MOXKHOCTAM yuanuxcss ¢ THP. Crnenyer ydeOHbII Marepuan
MPETNOAHOCUTh HEOONBUIUMHU MOPIHSIMH, YCIOXHSSI €ro MOCTENEeHHO, M3BICKUBATH
CcoocoObl  aJanTallMM  TPYAHBIX  33JaHUI, HEKOTOpbIE TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKITIOYATh OTAEIbHBIE TPYAHBIE JOKA3ATENBCTBA; TEOPETUUECKAN
MaTepUaAl PEKOMEHIYETCA M3ydaTb B IIPOLIECCE NPAKTUYECKOW IEATEIBHOCTH I10
pemieHnto  3amgad.  OpraHnyeckoe €IMHCTBO IIPAKTUYECKOM M yMCTBEHHOM
JESTEIbHOCTH y4YalluXCsi Ha YpPOoKaX MaTEeMaTHKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Heau n 3axaun u3ydenust yaeoOHoro npeamera «MareMaTuka

[IpuopuTeTHBIMU LEISIMU O0YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

" (opMUpOBaHUE ILEHTPAJIHHBIX MATEMATUYECKUX MOHSATHM (YMCIIO0, BETUYMHA,
reomMeTpuueckas  (Gurypa,  HepeMeHHas,  BEpPOATHOCTb, byHKIIHA),
00eCIeYnBaIONIUX TMPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus obydaromuxcs ¢ THP;

* noaBeacHue odydarommxcsi ¢ THP Ha qocTynmHOM 17151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY>KAIOIEeT0 MUPA, TIOHUMAHUE MAaTEMaTUKH KaK
4acTH OOIIEH KyJIbTypbl YEJIOBEUECTBA,;

" pa3BUTHE WHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHOCTEH OOyYarolMXcs C
THP, no3naBarenbHOM aKTUBHOCTH, HCCIIEOBATEIBCKUX YMEHUM, KPUTUIHOCTH
MBIIUICHUS, UHTEpECca K U3YUECHUIO MAaTEMaTUKH;

" (popmupoBaHue (YHKIHUOHAIBHOM MAaTeMaTHYECKOM TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh  MPOSIBJICHUS MAaTEMaTHYECKUX  IOHATHUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaIbHbBIX )KU3HEHHBIX CUTYAIUSAX U IPU U3YUYEHUU JPYTUX
y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCHMOCTEM U 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh MX Ha fA3BIKE MaTEeMaTWUKH U CO3/1aBaTh MaTeMaTUYECKHE
MOJI€JI, MPUMEHITh OCBOEHHBIA MaTeMaTUYECKUI anmapar sl pelIeHUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Ja4, WHTEPIPETHPOBAT UM  OLICHHBATh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TUX 1eiel 00ecrneurnBaeTcsl pelieHUEM CIIeAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOyuaronmxcs ¢ THP HaBeiku ydeOHO-IO3HaBaTEILHOMN
NeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAlUMOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTyalbHOMY pPa3BUTHIO, (OPMHUpPOBATh KauecTBa,
HE0O0XOIUMBbIE YETIOBEKY [IJISl OJTHOLIEHHON JKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOW JAESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYWIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOIOTICHUIO
TPYAHOCTEH;

* ¢opMUpOBaTh KIIOYECBHIE KOMIICTCHIIMHM YYallUXCid B paMKaxX MPEIMETHOU
obnactn «MartemaTtrka 1 HHPOPMaTHKAY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ THP;



" OCYUIECTBISITh KOPPEKIIMIO MO3HABATENbHBIX IpolieccoB oOydaromumxcs ¢ THP,
HEOOXOAMMBIX JUIsl OCBOCHHSI MPOTPAMMHOIO Marepuaiga 1o Yy4eOHOMY
peaMeTy;

" [peaycMaTpuBaTh BOBMOKHOCTH KOMIICHCAIIMH 00pa30BaTeIbHbIX 1e(PUIIUTOB B
OCBOCHHUH MPEALIECTBYIONIEr0 MPOrpaMMHOTO MarepHaia y oOy4arouuxcs ¢
THP n HEmOCTaTKOB B MX MaTeMaTU4ECKOM PAa3BUTHH;

" copmMHUpOBaTh YCTONYMBBIA HHTEPEC YUAIINXCS K TPEAMETY;

" BBISABJIATH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITOCOOHOCTH.
OcHOBHBIC JIMHUM COJEPKaHMs Kypca MaTteMaruku B 5—9 knaccax: «Yucna u

BBIUMCIICHUS», «AlnreOpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
cBOICTBaY, «3MepeHne reoMeTpuyeCKIX BeJIMYUHY ), « BEepOsITHOCTh U CTaTUCTHKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapajlIeNbHO, KaXK]asi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTUKOW, OJHAKO HE HE3aBHUCHMO OJHA OT JPYrod, a B TECHOM KOHTAaKTE€ W
B3amMmopeiicTBuu. Kpome »3Toro, ux oOBEOWHSET JOTHYECKas COCTaBIISIONIA,
TPaJAULIMOHHO MPUCYIIIAs MaTEMAaTHUKE M TPOHU3BIBAIONIAS BCE MATEMAaTHUECKHIE KypPChI
u conepxkarenbupie uHuU. ChopmynupoBanHoe B DepepaibHOM TOCyIapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAApTe OCHOBHOIO 00IIero oOpa3oBaHusi TpeOOBaHUE «YMETh
OTIEPUPOBATh MOHATHIMHU: OMpeeICHNEe, aKCHOMa, TEOpEMa, TI0Ka3aTeIbCTBO; YMEHHE
pacro3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAHUS, MPHUBOAUTH NPUMEPHl U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUSI BBICKAa3bIBAHUI) OTHOCUTCS KO
BCEM KypcaMm, a (popMHUpOBAHHE JJOTUUECKUX YMEHUH pacipeesieTcs o BCeM rojiam
0o0y4eHHsI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUsI.

Conepxanue oOpa3oBaHMs, COOTBETCTBYIOILEE IPEIMETHBIM pe3ysbraTaM
OCBOEHHsA paboyeil mporpaMMmbl, pacmpeneinéHHbIM IO TojaM  OOydeHHs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4yTOObl KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BollpocaM  oOydaromuecsi oOpamjajinuch HEOJHOKPATHO, 4YTOObI  OBJIAJICHHE
MaTeMaTUYECKUMHU TOHITHSIMH ¥ HABBIKAMHU OCYIIECTBISUIOCH MOCIEIOBATEIbHO U
MOCTYNarelbHO, C COONIOCHHEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYQJIUCh B OOIIYI0 CHUCTEMY MAaTeMaTHYEeCKUX MPEICTaBICHUN OOyYaromuXxcs ¢
THP, pacmmpss u yoryOnsisi e€, o0pa3ysi MpOYHbIE MHOKECTBEHHbIE CBsi3H. O01Ime
e u3ydeHus: yueoHoro npeamera «Marematuka» npesncraBieHsl B dDenepanbHoi
paboueii mporpaMme OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

Ocob0enHocTH 0TOOpPA M aanTALIAM Y4eOHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMYy mpeamery «MaTemaTuka» CTPOUTCS Ha CO3JaHUH
ONTUMAJIFHBIX YCIOBUHU Ui YCBOCHUS MPOTPAMMHOTO MaTepuana OOyJarolMMHUCS C
THP. Bonbiioe BHUMaHuE yaensieTcst oT00py yueOHOTro Marepuasia B COOTBETCTBUU C
MPUHILIUIIOM JOCTYIMHOCTH TPU COXpaHEHUH OOIero 06a3oBOro YpOBHs, KOTOPBIH
JOJKEH TI0 COIEPKAHUIO M 00beMy OBITh aIalTUPOBAHHBIM T oOyuatouxcs ¢ THP
B COOTBETCTBHM C HMX OCOOBIMH 00pa3oBaredbHBIMH MOTpeOHOCTAMH. Clemyer
oOnerynTh oOBJazeHue MatepuaioMm oOyuatommumucs ¢ THP mocpenctBom ero
J€TAIbHOTO OOBSICHEHUS C CUCTEMATHYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU



B MPUMEHEHUU 3HAHUM, UCHONB3Yys MPHUEMbl aKTyadu3aluu (BU3yaJibHas OIOpa,
MamsTKa).

[Iporpamma  mpeaycMarpuBaeT  BHECEHHME  HEKOTOPBIX  W3MEHEHMM:
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJICHUM, BHIHECEHUE OTAEIbHBIX TEM WU
LEJbIX Pa3fesioB B MaTepPHAIIbI JIJIsl 0030pHOT0, 03HAKOMHUTEIBHOTO U3YUCHHS.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBbHOM IUIAHE W3Y4YalOTCA CIEAyroIue TeMbl: «Pumckas
HyMmepauus», «PaBabie puryps», « unmunaap, konyc, map», «Kyoy, «[IpsMoyronbHbIi
napauienenunen», «llepemenienne no KOOpAMHATHOW TPsAMON», «MoOIyJib yuciay,
«HucnoBble mpoMexyTkn»; «Macmrad» (u3ydaerca B Kypce «l'eorpadus»);
«M300paxenne reomeTpruueckux GUryp Ha HEJIMHOBAHHON OyMare ¢ UCIOIb30BaHUEM
UUPKYJIS, TUHEWKHU, YTOJIbHUKA, TPAHCIIOPTUPay, «/nuHa okpykHOCTWY, «lIlnomans
Kkpyra», «llapamrensHbie npsmeie», «llepnenaukynsapHeie npsMbie», «OceBas u
LHEHTpaJIbHAsl CUMMETpUM» (U3ydaeTcsi B Kypce TeoMeTpuH); «becKOHEeuHbIe
MEePUOANYECKUE JECATUYHbIC ApoOu. [lecaTuuHoe mnpuOIKeHUEe OOBIKHOBEHHOM
IpoOu» (M3yyaercs B Kypce aiareOpsl).

YMeHbIIAETCSA KOJTUYECTBO YaCOB HA CIEAYIOIINE TeMBI: «Pelmenne JornyecKuin
3agau», «/nmHa orpeskay, «lllkansy, «PacnpenenuTenbHblid 3aKOH YMHOKEHUS,
«3anmuch  NpoW3BENCHHUS ¢  OYKBEHHBIMHM  MHOXUTEIsiMu»,  «llocTtpoenue
KoH(Urypanuii u3 4dacteid MpsiMoOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIIETYATOM
Ooymare», «Jlenurenu u kpatseie. [lpusnaku nenumoctn», «HaubGonbimmii oOmumii
JICUTENIb U HauMEHbIllee oOlee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenue 1podbu kK HOBOMY 3HaMeHaTeNo», «HaxoxkIeHne 4acTu 1eJ10T0 U IEI0ro
no ero yactuw». «OKpyrieHue NeCATHUUHBIX Apobei». «Pemenue 3amau nepedbopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBiieHHe OyKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aauny. BeicBOOOAMBIIMECS YaChl UCMOJIB3YIOTCS HA MOBTOPEHUE (B Hayasle 1 KOHIIE
y4eOHOro rojia), Ha U3yuyeHue Hanlosee TPyAHbIX U 3HAUMMBIX TeM: B V Kilacce — Ha
pelIeHre ypaBHEHUH, NMpHUBEACHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOKEHHUE U
JIeJIEeHUEe JECATUYHBIX apoOei, u3MepeHue yrioB; B VI kiacce — aeicTBus ¢
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMH, PEIICHUE YPABHEHUM, CI0KEHUE U
BBIYMTAHHUE YMCEN, COAEPKALUX LENYI0 U APOOHYIO YacTh, HA YMHOKEHHE U JICTICHHUE
OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMHUTENBHOM IJIAHE U3YUYarOTCs CIEAyIoIMe TeMbl: «ppaunoHanbHbie
yucna. JleWcTtButensHble  uyuciay, «CpaBHEHHE  JCHCTBUTENIbHBIX  YHCE,
apuMeTHIECKUEe JCHCTBHS C JICHUCTBUTEIBbHBIMH 4YHcIaMu», «HaxoxaeHue
MpUOJMIKEHHBIX 3HAYCHHWM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUU TPETbEU U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTEINY, « DYyHKIUA y
=VX  u ee rpadux», «IIorpemrHOCTs ¥ TOYHOCTH TPHOMIDKEHHD», «UeTHBIE U
HeueTHble QYyHKIMN», «DyHKIHA y=X"», « DyHKIMA y= ax’, ee rpadMK ¥ CBOWCTBA.
I'paduku Gynkuuii y= ax> +n u y=a(x-m)?, « Y paBHEHHUE C ABYyMs IEPEMEHHBIMH H €10
rpaduk», «I'papuyeckuil cnocod pelleHus CUCTEMBbl ypaBHeHHiD», «300pakeHue
YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOTrPecCCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHIIMAIIBHBIN POCT. CII0AKHBIE TPOLIEHTHD.



YMeHpmaeTcs  KOJIMYECTBO YacoB Ha H3ydyeHHE TeM: «DopMymsD»,
«JloKka3aTenbCTBO TOXIECTBY», «JIMHEWHOE ypaBHEHHME C JABYMS HEW3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs MepeMeHHbIMW», «[ paduueckoe perieHne
JIMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMiI», « CBOMCTBA KBAAPATHYHOU
byHKITUN.

BricBOOOIMBIIMECS YaChl UCHOB3YIOTCS: I JIydllleld MpopadOTKU Hamobosee
BAKHBIX TeM Kypca: «Pemenue ypaBHeHuN», «PelIeHne CUCTEM YpaBHEHUN»,
«CoBMecTHbIE AeHcTBUS C Apodsimu», «lIpruMeHeHue CBONCTB apuPpMETHUECKOTO
KBaJIpaTHOTO KOPHs»; Ha MOBTOPEHME, PEICHHE 3a1a4, TPeoOpa30BaHNe BHIPAKECHUI,
a TaK)Ke Ha 3aKpEIUICHUE U3YYEHHOI0 MaTepHaa.

I'eomeTpus

OcCHOBHOE BHHMAaHHME YHAENAETCSI NPAKTUYECKOM HAIPaBIECHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUUYECKUN
Marepuasl. Ha ypokax reoMeTpun MakKCUMaJIbHO UCIIOJB3YIOTCS HAITISIAHBIE CPEACTBA
oOy4eHusi, 00JIbIIIE MPOBOAMUTCS MPAKTHUECKUX pA0OT C yUalUMUCS, pEeIIaTCs 3aJauH.
CtpouTs peleHue 3aj1ad Ipyu MOCTOSTHHOM OOpallleHHH K HarJIIJHOCTH — PUCYHKAM H
YepTEKaM.

O3HaKOMHTENBHO HAIOTCA TEMBI: «TeopeMbl M [10Ka3aTelbCcTBO. AKCHOMBI»,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IMHCTBEHHOCTH
MEPIEHAUKYJISIpa K OpsAMoi», «MeToa reoMeTpuyecKux MecT», «MeTol yaBOCHUs
Menuansl», «Teopema Paneca U Teopema O IMPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHe TpPUroHOMEeTpUYeCKUX (PyHKIMH IPU BO3pAaCTaHUU
yraa», «®opMyibel I paguyCoB BIIMCAHHBIX M ONMCAaHHBIX OKPYXXHOCTEU
IIPaBUJIbHBIX MHOTOYT'OJIBHHKOBY, «YpaBHEHHE NpPsAMOi», «JIBmkeHue», «CBolicTBa
IBIKEHUAY, «TeopeMa 0 IMPOU3BEIEHUN OTPE3KOB XOp, TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOW.

YMeHbIIaeTcs KOJIMYEeCTBO YacoB Ha u3ydeHue teM: «CUMMeTpuyHble (DUrypsbl.
OCHOBHBIE  CBOWCTBa OCE€BOM  cumMMeTpum», «lLleHTpanpHas  cuMMmeTpus,
«ITapamnensubiii  epenocy, «lloBopor», «IlpeodpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/a4d Ha IMOCTPOEHUE C IMOMOUIBIO
LAPKYJIA W JIMHEWKW», «JleKapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemenue
TpeyTroJbHUKOBY, «Ilomobue purypy.

BricBoOOIMBIIIECS YAChl HCTIOIB3YIOTCS HA pEUIEHUE 33]]a4 U IOBTOPEHHE.

BeposiTHOCTH M CTATHCTUKA

B cBsizu ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAUOOJBIINE CIOKHOCTU JJIst
oOyyvaroruxcst ¢ THP, cBsA3aHHBIE CO CHIIKEHHBIM YPOBHEM Da3BUTHSI CIOBECHO-
JIOTUYECKOIO MBIIIJIEHUS], €r0 U3yUYE€HUE CTPOUTHCS Ha 0230BOM YPOBHE U JOCTYITHOM
IUIsl y4eHUKOB MaTepraiie. OCHOBHOE BHUMAaHHE YIEISETCS pa3jesaM, CBI3aHHBIMU C
IIOBTOPEHUEM INPOMJAEHHOIO MATEPUAIIA, YBEINYMBACTCA KOJINYECTBO YIPAKHEHUN U
3a/1aHUH, CBSI3aHHBIX C IPAKTUUECKOUN JCSITEIHLHOCTHIO O0yYarOIIUXCS.

[IepecMOTpEHO COAEPKAHUE TEOPETHUECKOTO MATEpHAIA U XapakTep €ro
M3JI0KEHHUS: TEOPETUUECKHUI MaTepral MPEMNOJHOCUTCA B ITPOLIECCE PELIECHUS 3a/1a4 U
BBITIOJIHEHUS 3a/IaHUI HATJIAIHO-IIPAKTUUYECKOTO XapakTepa; He TpeOoBaTh BhIBOJIA U
3alIOMMHAHMS CIIOKHBIX (DOpPMYII, pelieHusT HECTaHAAPTHBIX, TPYAOEMKUX 3aJaHU.
Psin Tem n3yyaerca B 03HaKOMUTEIIBHOM IUJIAHE.



[IporpamMmma mpenocTaBisieT CBOOOAY B paclpeielieHHH MaTepuana IIo
4yeTBepTsAM. PacmpeneneHve BpeMEHH HAa M3yYE€HHE T€M B TE€UEHHE y4eOHOro rojaa
CaMOCTOSITENIFHO OIpeessieTcss 00pa30BaTeIbHOW OpraHU3alMeil M 3aBUCUT OT
ocobeHnHocTe Tpynmel oOydaromuxcs ¢ THP m mx ocoObix 00pa3oBaTenbHBIX
MOTPEOHOCTEM.

IlpumepHble BuHABI AesaTejbHOCTH oOy4yawomuxces ¢ THP, oOyciosieHHbie
0coObIMH  00pa30oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnevyuBaIOIIMeE
OCMBIC/ICHHOE OCBOCHHE COJAepP:KaHMU 00pa30BaHus 10 npeaMery «MaTemaTuka»

Conepxxanue BUAOB AestenpbHocTH oOyuarouxca ¢ THP ompenensercs ux
0coObIMU 00pa3oBaTeIbHBIMUA NMOTPEOHOCTSIMHU. [IOMUMO HMIMPOKO HCIMOJIB3YEMBIX B
D®AOII OO0 o0mux mig Bcex OOy4YaroMMXCA BUAOB JAESITEIBHOCTU CIEAYET
YCWJIMBAIOTCSI BUJABI JACATEIBHOCTU crenuuUYHbIe A1 JAaHHOW KaTeropuH JeTeH,
00ecreynBaroIIe OCMBICIIEHHOE OCBOCHHUE COAEPkKaHUs 00pa30BaHus 10 MPEAMETY:
YCHJIEHUE TMPEeIMETHO-TPAKTUYECKON EATEIBbHOCTH C aKTUBHM3AIMe CEHCOPHBIX
CHCTEM; YepeIoBaHUE BUIOB JICATEIBHOCTH, 33JCHCTBYIONINX PAa3INIHbIC CEHCOPHBIC
CUCTEMBbI; OCBOCHHE MaTepHalla C OIOPOil Ha alNrOPUTM; IIOLIArOBOCTH» B U3yUYEHUU
MaTepuasa; UCIOJIb30BAHHUE AOMOJHUTEIBHON BU3yalIbHOM OMOPHI (CXEMBI, I1a0I0HBI,
OTOpHBIE TaOJIMIBI); PEUYEBOM OTYET O MPOLECCE U pe3ysbTare JesATEIbHOCTH;
BBITNIOJTHEHUE CIIEUUAIBHBIX 3aJlaHul, 00€CIEeYMBAIOUINX KOPPEKLHUIO PETyJIalun
y4eOHO-II03HABATENIbHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

®enepanibHas TeMAaTUYECKass M TEPMHHOJIOTMYECKAsl JEKCUKAa COOTBETCTBYET
DAOII OOO0.

Jns oOydarommxcs ¢ THP cymiecTBeHHBIM SBISIOTCS NPUEMBI pabOThI C
JIEKCHYECKUM MaTepuasioM To mpenmery. [IpoBoauTcst creuumanpHass padbora o
BBEJICHUIO B aKTHUBHBII CIOBaph 00ydYalONMIMXCSI COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3y4yaembie TepMUHBI BBOASTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yaJIbHAS
MOJIIEPKKA, aITOPUTMBI paOOTHI C OTIPEACTICHUEM, OTTIOPHBIE CXEMBI JIJIS aKTy JTU3aIiN
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHE

B cootBercTBUM c DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO 0011ero oOpa3oBaHus Y4eOHBIM TpenMer «MaremaTukay
BXOJHUT B TMpeAMETHYIO o0Onacth «MaremaTuka W HMHPOPMATHKA» M SBISETCA
oOs3aTebHBIM I M3ydeHus. B 5-9 kmaccax yueOHbBINA mpeameT «MaremaTtukay
TPaJMLMOHHO U3Yy4aeTcsl B paMKax CJIeIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKIIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «l'eomerpusi». Hacrosimeit mporpammoit
BBOJIMTCSI CAMOCTOSITEIbHBIN YUEOHBIN Kypc «BeposTHOCTD U CTATUCTUKAY.

OO61ee yuCiI0 9acoB JJIsl U3y4YCHHS MaTeMaTuku (0a30BbIi YPOBEHB) HA YPOBHE
OCHOBHOr0 o01iero oopazoBanus, — 952 yaca: B 5 kiacce — 170 yacoB (5 yacoB B
HeJnento), B 6 kinacce — 170 yacoB (5 yacoB B Hefento), B 7 kiacce — 204 yaca (6 yacoB
B HeJento), B 8 kiacce — 204 yaca (6 yacoB B Hefento), B 9 kinacce — 204 yaca (6 yacoB



B HEJICIIIO).

IInanupyembie pe3yabTaTbl 0CBOCHHA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

W3ydyenne wMareMaTukKd Ha YpOBHE OCHOBHOTO 00IIero oO0pa3oBaHUs
HaIlpaBJICHO Ha JOCTHkeHue oOydarommmucsa ¢ THP mTuuHOCTHBIX, MeTanpeIMETHBIX
U TIPEMETHBIX 00pa30BaTeIbHBIX PE3yAbTaTOB OCBOCHUS YUEOHOTO MpPEAMETA.

JINYHOCTHBIE Ppe3yJIibTaTbl OCBOCHUS MPOrpaMMbl IO  MaTE€MaTUKE
XapaKTepU3yIOTCS:

NATPUHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJIEHUEM MHTEPECA K MPOILIOMY M HACTOSIIIIEMY POCCHUIICKON MaTEMAaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K TOCTUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOU
MaTEMaTUYECKON IIKOJbI, K MCIOIb30BAHUIO ITUX JOCTUKEHHUU B APYrMX HAayKax W
MPUKIAAHBIX cepax;

rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA U peah3aluu €ro
[paB, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SBICHUM, MPOIEAYp TPaKIaHCKOro oOiiecTBa (HampuMmep, BBHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHID STUYECKHX MPOOJEM, CBSI3aHHBIX C
MPaKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAyKW, OCO3HAHUEM BayKHOCTU MOPaJIbHO-
STUYECKHUX IPUHIIUIIOB B IEITEIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHHUE:

YCTAaHOBKOM HA AaKTMBHOE Y4YacTUE B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTEeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTU4eCKOIO
oOpa3oBaHMs Ha NPOTSDKEHWH BCEM JKM3HM I YCIEUIHOM MNpodeccHoHaIbHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPDOM M
MOCTPOCHUEM HHJIMBHIYalbHOW TpPaeKTOpUU O0Opa30BaHUA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

3CTeTHYECKOe BOCIIUTAHME:

CHOCOOHOCTBIO K  HOMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/lady, PpEUICHUH, PacCyX IACHUI, YMEHHIO BHJIETb
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOIO NO3HAHMSA:

OpUEHTaUWMEl B JEITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIbI U
oOuiecTBa, NOHMMAaHHWEM MaTeMaTHMYeCKOM Haykd Kak c¢epbl UeJOBEeYeCKOn
NESATEIBHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTHs LMBWIM3ALMHU,
OBJIAJICHUEM SI3BIKOM MaTeMaTHMKH W MaTeMaTU4YECKOM KyJIbTYpOll KakK CpEeACTBOM
[IO3HAaHHWS MUpPA, OBJIAJEHUEM MNPOCTEUIIMMU HABBIKAMU HCCIEA0BATEIBCKOM
NEeSTEIBbHOCTH;

¢puznueckoe BocnutaHue, (opMHpPOBAHHE KYJLTYPbl 310POBbS H
AMOLMOHAJIBLHOIO 0JIATOMOJTYYHUsI:

TOTOBHOCTBbIO NPHUMEHSATh MaTeMaTUYeCKUE 3HAHUS B HHTEPECAaX CBOETo
3JI0pOBbsI, BEACHUS 3J0POBOT0 00pa3a »K13HU (3I0pOBOE MUTAHKE, COATaHCUPOBAHHBIN
peXKUM  3aHATMM WM OTHbIXa,  peryiaspHas  (u3uyeckas  aKTUBHOCTH),



c(OpMHUPOBAHHOCTBIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY U
TaKOTI'0 K€ [paBa APyroro 4eJoBeKa;

IKOJI0THYecKOe BOCIIUTAHHE:

OpUEHTAalMEel HA MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUW JJI PEIICHHs 3a1a4 B
00J1acTH COXpPAaHHOCTH OKpPY KalOLIEH Cpeibl, ITIAHUPOBAHUS TOCTYIIKOB M OLICHKH HX
BO3MOKHBIX TOCTEACTBUNA MAJII OKpPYXKaIOIIEH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapaKkTepa SKOJOTMYECKUX MPOOIeM U IyTEH UX pEelICHUS;

ajanTanusa K M3MEHS IOIUMCSH YCJIOBUAM COLMAIBHOM U IPUPOIAHOI Cpe/ibl:

TOTOBHOCTBIO K JIEWCTBUSM B YCJOBMSIX HEONPEAEIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH U€pe3 MPAaKTHUYECKYIO AESTEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIOJEH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIC
3HaHUS, HaBBIKU Y KOMIIETEHLIUU U3 OIIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
(dbopMyupoBaTh WIEH, MOHATUA, THUIIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE PA3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTyallMl0 KakK BbI30B, TpeOYIONIMI KOHTpPMEp, KOPPEKTUPOBATH
NpPUHUMAEMbIe pEeIIeHHUs] W JeUCTBUA, (HOPMYIUpPOBaTh M OILEHUBATh PUCKH WU
MOCJENCTBUS, POPMUPOBATH OMBIT.

MeTtanpeaMeTHble pe3y/bTaThl:

B pe3ynbrare OCBOEHHMsI IIPOrpamMMbl IO MaTeéMarHKE HAa YPOBHE OCHOBHOTO
obOmero oOpazoBanusi y oOydaromierocss ¢ THP  Oyayr cdhopmupoBaHsl
METaNpeIMETHbIE PE3YJIbTaThl, XapaKTEPU3YIOIIHUECS OBJIAJJCHUEM YHUBEPCAaJIbHBIMU
M03HABATEJIbHBIMU JCHCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JAEUCTBUSAMHU
Y YHUBEPCAIbHBIMU PETrYIATUBHBIMU JIEHCTBUSMHU.

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMHU
NEeHCTBUSMM:

yCTaHaBJIMBAaTh  MPUYMHHO-CIEJACTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTUYeCKOro Marepuaa;

BBISBJISITH ACQPUIIUT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TMOCTaBICHHON
3a/1auu;

C MOMONIbIO yUYWTENs BBIOMpATh CHOCOO pEelIEHUsT MAaTEMaTUYECKOM 3aqauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUsS
MaTeMaTHYECKUX 3ajay;

YCTaHABJIMBAaTh UCKOMOE U JIaHHOE NPHU PEUICHUH MaTeMaTHUYEeCKON 3a/1auH;

NOHMMAaTh M HWHTEPIPETHPOBATh HMH(OOPMALIMIO PA3NUYHBIX BUIOB U (HOpM
MpeJICTaBICHHUS,

WJUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MAaTEMAaTUYECKHUE CPEJICTBA HAMISIAHOCTH (Tpaduky,
auarpaMMbl, TaOJMUIBI, CXEMbl W Jp.) Uil WUIIOCTPAld, WHTEPIpPETaLNH,
apryMeHTaluu.



OBianeHne  yHMBEpPCAJbHBIMM  y4eOHbBIMM  KOMMYHHMKATHBHBIMH
AeCTBUSIMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPYIIIE:
HaxOJIUTh O0OIIee pemieHre W paspeniaTh KOH(MIUKTH HAa OCHOBE COTJIACOBAHUS
MO3UIINN U y4€Ta HHTEPECOB; CIIyIIaTh MapTHEPA; GOPMYITHPOBATH, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUs W pas3pemaTh KOH(IMKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3ULUNA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOI0 MO3HUIMI0 U KOOPJIWHHPOBATH €€ C MO3ULMAIMU
napTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIErO pelIeHUus B COBMECTHOMU
NEATEIbHOCTH;

BBITIOJTHATh CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yJibTaTa M
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTHUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACCTBUSIMM:

CTaBUTh 1I€JM, BBHIOMpATh U CO3/JaBaTh AJITOPUTMBI JUIsl PEHICHUS Y4EOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IUIAaHUPOBATh U OCYLIECTBIISITH JCATEIbHOCTb, HAIPABICHHYK) Ha pPELICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMmynupoBaTh W yACpKMBAaTh Yy4eOHYIO 3ajady, COCTaBJSATh IUIAH H
[I0CJIEI0BATEIIbHOCTD ACHCTBUN;

OCYUIECTBJISITH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBBI;

KOHTPOJUPOBATh  MPOIECC W  pe3yJbTaT ydyeOHOM  MaTeMaTH4EeCKOM
NEATENbHOCTH;

aJIcKBaTHO OILICHUBAThH MPABUILHOCTD UM OIIMOOYHOCTh BHITTOJIHEHUST YUEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PeIlICHHUS;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN y4EOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3yibTaT
NESTETLHOCTH, OMPEIEATh MO3UTUBHBIE M3MEHEHWs W HalpaBJICHHs, TPeOyroIue
JnajdbHenIe padoThl,

PEryIMpOBaTh CIIOCO0 BHIPAKEHHS IMOILIUH.

[IpenmeTHBIE pE3YNIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE TTPEACTABIEHBI
o rogaM oOydeHHUs B paMKaX OTJEIbHBIX yU4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Asnredpa», «[ecomeTpus», «BeposTHOCT U
CTATUCTUKAY.



PABOYAJS [TIPOI'PAMMA YYUEBHOI'O KYPCA «MATEMATHKA.

5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" [pomoJKEHHE (OPMUPOBAHUS OCHOBHBIX MaT€MAaTUYECKUX MOHSTHH (Yucio,
BENMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaromux MpPeeMCTBEHHOCTh U
NEePCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs 00yUarouXcs;

" pa3BUTUE WHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH OOydYarOMIMXCS C
THP, nmo3HaBarenbHON aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUM, UHTEPECA K
W3YUYEHUIO MAaTEMaTUKH;

* noaseaecHue odydarommxcs ¢ THP Ha TOCTYNHOM 7151 HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATHKH U OKPY>KAIOIIETO MUPA;

* ¢opmupoBaHue (PYHKIMOHAJIBLHOM MaTeMaTHYE€CKOM TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTU4YeCKuEe OOBEKTHI B PEalIbHBIX )KM3HEHHBIX CUTYaIUsX,
MPUMEHSTh OCBOCHHBIE YMEHHUS MJIA PEIICHHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IMOJTYUYEHHbIE pE3YyJNbTaTbl W OLIEHUBAaTh WX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JIMHUU COJEpPKaHUS Kypca MaTeMaThku B 5—6 Kiaccax -—
apudMeTnyecKas U TeOMEeTpUIecKas, KOTOpPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOii, a B
TECHOM KOHTAaKT€ W B3aUMOJCHCTBUU. Takke B Kypc€ MPOUCXOAHUT 3HAKOMCTBO C
AIIEMEHTaMH aJIreOpbl U ONMUCATETLHON CTAaTUCTHUKHU.

N3ydenne apudmernyeckoro marepuaia HauMHACTCA CO CHUCTEMaTH3allud U
pa3BUTHUS 3HAHUW O HATYpaJbHBIX YHUCJAX, MOJYUYCHHBIX B HadaibHOU mikoie. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHLHON TEXHUKU W (HOPMUPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUU COUETACTCS C PA3BUTHUEM BBIUYMCIUTEIBHOW KYJIbTYpPHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHIITUM MpUEMaM MPUKUIKA U OIEHKH pPe3yJIbTaTOB
BbIUMCIIEHN. 3ydeHne HaTypaabHbIX YMCEI IPOJOJIKAECTCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHATUSIMU TEOPHUH JIETTUMOCTH.

Jpyroii KpymHbIi OJ0K B COAEpKaHUH apu(dMETUUECKONU JTMHUU — 9TO JIPOOHU.
Hauano u3ydenusi 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0ei OTHECEHO K 5 Kiaccy. DTo
MEPBBIM ATanm B OCBOCHHH APOOEH, KOTrna MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMHU, TOHATUSAMH TeMbl. [Ipum 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOei B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO JECATUYHBIX IPOOEH, UTO 1eJIeco00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKECHUS YMCIIOBOW JIMHUM, KOTJa IIpaBuia JACHUCTBUU C
JNECATUYHBIMA JIPOOSIMH  MOKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JISUCTBUN C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JICCITUYHBIMHU
IPOOSIMU PACHIUPUT BO3MOKHOCTH JJIsl TIOHUMAaHUsI OO0yYarolMMKCS MPUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYEHUHU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM
ucnojp3oBanud. K 6 kimaccy OTHECEH BTOpPOM d3Tam B H3YyYECHHHM JpobOeil, rie
MPOMCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHUS W IMpeoOpa3oBaHUs IpooOeid,
OCBOEHHE HOBBIX BHIYUCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYUCIICHHUM,



B TOM 4YMCJIE€ 3HAUEHUN BBIPAXKEHU, COJIEPKALIMX U OOBIKHOBEHHBIE, U 1€CATUUHbBIC
ApoOu, yCTAaHOBJIEHUE CBA3EH MEXKIy HUMH, paCCMOTPEHUE MPUEMOB pELIeHHs 3a7a4
Ha JpoOu. B Hauase 6 ki1acca MpoOMCXOIUT 3HAKOMCTBO C MIOHATHEM TPOIICHTA.

OCo0OeHHOCTHIO U3yUEHUS TOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHH TAK)KE MOT'YT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Havane
n3yuyeHus: TeMbl «l10I0KUTENbHBIE U OTPULIATENBHBIE YHCIIAY» BBIACIACTCS MOJITEMA
«llenble yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMH YHUCIAMH U
JNEUCTBUAMM C IIOJIOKUTENbHBIMA W OTPULIATEIBHBIMU YHCIAMU ITPOUCXOJMT Ha
OCHOBE COJEPKATEIBbHOTO IOAXO0Ja. OJTO TO3BOJSIET HAa JOCTYIIHOM YpPOBHE
[IO3HAKOMHUTH yYaIMXCs PAKTUYECKH CO BCEMU OCHOBHBIMHU NOHSTUSIMU TEMBI, B TOM
qyciie M C IpaBUJIaMU 3HAKOB IIPU BBINOJIHEHUU apU(PMETUUYECKUX JEHCTBUI.
M3ydyeHne palMoOHaNbHBIX YUCENl HAa 3TOM HE 3aKOHUYUTCS, a OyJEeT MPOJOJIKEHO B
Kypce anredpsl 7 Kjlacca, 4TO CTAHET CIEIYIOIIMM MPOXO0I0M BCEX MPUHIUIHATIBHBIX
BOIIPOCOB, TEM CAMBIM pa3JIeJIEHUE TPYJHOCTEN 00JIeryaeT BOCIpUsITUE MaTepuaa, a
pacnpenesnieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyyeHUM pEIICEHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCHOJb3YIOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3aaun, pelaeMble Ipu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1a4d CIIECTYIOMINX
BUJIOB: 33/Jauyd Ha JBWKEHUWE, HA YacTH, HAa TMOKYIKH, Ha paboTy H
MIPOU3BOAUTENIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHUs W mpomnopuuu. Kpome Toro,
oOyJaromuecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3a]ad 1epedbopoM BO3MOKHBIX
BapHaHTOB, yuyaTcs paboTaTh ¢ HH(OpMaLUEn, IPECTaBICHHON B (popMe TabiuL Win
JUarpaMM.

B paboueii mporpamMe mpenycMOTpeHO (POPMUPOBAHHME MPOIEAEBTUUECKUX
anreOpanvyeckux TIpeAcTaBlieHU. bykBa Kak CHMBOJ HEKOTOPOrOo uucia B
3aBUCUMOCTH OT MAare€MaTHYeCKOro KOHTEKCTa BBOJUTCS NOCTENEHHO. BykBeHHas
CUMBOJIMKA IIUPOKO UCIOJIb3YETCS MPEXKIE BCEro ISl 3alIUCH OOILMX YTBEPKACHUHN U
MpeAIOKEHUH, (GOpPMyJI, B HACTHOCTH ISl BBIYUCICHUS] T€OMETPUUECKUX BETUYMH, B
KA4yeCTBE «3aMECTUTENS» YUCIIA.

B kypce «Marematukmn» 5—6 KJIaccoB MPEACTABICHA HArJISHAS F€OMETPHS,
HalpaBj€HHasT Ha pa3BUTME OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaxeHus1, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3YYEHUU T€OMETPUH,
KOTOpPBIM OCYIIECTBIIECTCS HAa HAIVISIIHO-NIPAKTUYECKOM YPOBHE, ONHUpAETCA Ha
HarjasgHo-o0pa3Hoe  MbIlIUIeHHe oOydaromuxcs. bornbmas poiab  OTBOAMTCS
IIPAKTUYECKOM  JEATEIbHOCTH,  OIBITY,  O3KCHEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecss 3HaKOMSTCS C TEOMETPUUYECKUMHU (GUIypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTYypalusiMH, ydarcs H300pakaTh MX Ha
HEJIMHOBAaHHOW M KJIETYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
MpoLEecce U3yUeHUs! HarJsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIe 00yJalomUMUCS B
HayaJbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IIaHYy B 5—6 Kjaccax H3y4yaeTcss WHTErPUPOBAHHBIN
npeamer «MareMaTtukay, KOTOPBIM BKIIOYaeT apuPMETUYECKUd MaTepual Hu



HarJIsAHY0 T€OMETPUIO, & TAK)KE ITPOTIEIEBTUUECKUE CBEACHMSI U3 alIreOpbl, 2IEMEHTHI
JIOTMKH U Hayaja OMUCATEIbHON CTATUCTHKHU.

Y4eOHBIi TUTaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kjlaccax OTBOJUT HE MEHee S5
y4eOHBIX YacOB B HEJAENIO B TEUEHHUE KaXKJI0ro roja oOy4deHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJEP)XAHUE YUEBHOI'O KYPCA «MATEMATUKA» (IO TOJAM
OBYUEHUS)

S KJIACC

HarypaJjbHble 4nciia 1 HyJIb

HarypaneHoe uwncno. Psa Harypanbabix uucen. Yucno 0. M3o0Opaxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCIOBOI) HPSIMOil.

[TozunmonHass cucrema cyucieHus. *PuMckas Hymepamuss Kak MpuMep
HENO3UIHOHHON CUCTEMBI cuuciaeHus*!. JlecaTMaHas CHCTEMa CUUCIICHUS.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPAaBHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIIeHHE HATYyPaTbHbBIX YUCE.

CnoxeHre HaTypaJIbHBIX YKCEN; CBOMCTBO HYJISl IIPHU CIIOKEHUU. Bbruuranue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOMCTBA
HYJISI U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JielicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmeiicTBuM, CBs3b  Mexay Humu. [IpoBepka  pe3ynbrara
apupmeTndeckoro gedctBus. llepemecTuTenbHOE UM COYETAaTEIbLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI W YMHOXKEHHUS, *pachpenesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHS *.

Hcnonb3oBanue OyKB 1Jis1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*[lenuTenn W KpaTHbIE 4ucia®, pasiokeHHe Ha MHOXuTenu. [Ipocteie u
coctaBHbIe unciaa. *[Ipu3naku genumoctu Ha 2, 5, 10, 3, 9%, Jlenenue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3allkiCh 4YHWCIa B BHJE CYMMBbI
Pa3psIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUs  JeuWcTBuil.  Mcnonb3oBaHWe  MpU  BBIYHCICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHMUS,
*pacrpeneauTeIbHOTO CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuibHBIE U HenpaBUibHbIE ApoOu. CMmemanHas Jpoob;
MpeICTaBICHUE CMEIIaHHOM ApOoOH B BHUJIC HEMPABUIILHON APOOH U BBIJIEICHUE 11ET0M
Y4acTH YMCJIa U3 HeMpaBWIbHOU apodu. M3o0paxenue apodet ToukaMu Ha YHUCIIOBOM
npsmoii. OcHoBHOE CBOMCTBO Apoou. *Coxparienue apooeit. [IpuBenenue apodu k
HOBOMY 3HameHaTeno *, CpaBHEHHE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHne apo0eii; B3auMHO-

' 3necek u manee * *0003HAYEHBI TEMBI, H3yUYEHUE KOTOPBIX IIPOBOMTCS B 03HAKOMUTEILHOM IIaHe. Ilemaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



obOpatHbie apodu. *HaxokaeHue 4acTH 1e10r0 U IeJI0T0 10 €ro 4acTH *.

Jlecsatnunas 3anuck npoOeid. IlpencraBneHue necATUYHON ApoOM B BUIE
O0OBIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOei TOUKaMH HAa YUCIOBOW IPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre JEHUCTBUS C JOECATHYHBIMU npoOsmu. *OkpyrieHue
JECATUIHBIX IPOOeii™.

Penienne TeKCTOBBIX 3224

Pemenne TekcTOBBIX 3adady  apudMeTHYECKUM crocoboM. *Perenue
JIOTUYECKUX 3afad. PemieHuwe 3amay mepebOpoM BceX BO3MOKHBIX BapUaHTOB ™.
Hcnonb3oBanue Mpy pelieHuu 3aa4 TaOIUI] U CXEM.

Pemenue 3amau, cojepKalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI H3MepeHus:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBs3b MEXKIY €IUHULIAMU
M3MEPEHUS KaXI0W BETMUUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBieHne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHUATPAMM.

Harasignas reomerpust

Harnsinaele npeacraBineHus o (Urypax Ha MiIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yTOJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. lIpsamoi, octpeii,
TYION U pa3BEPHYTHIE YTJIbI.

JnuHa oTpe3ka, METPUYECKHUE E€IUHUIIbI IIUHbL. J[JIMHA JTOMaHOH, EpUMETP
MHOTrOYToJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHPA.

Harnsnuele mnpencrtaBiaeHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYrOJbHUK, *0 paBeHCTBE GUryp *.

N3o0paxkenne ¢uryp, B TOM uucie Ha Kierdaton Oymare. *Iloctpoenue
KoH(urypamnuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare®. Mcnonp30BaHKe CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[lmomaas MPAMOYroJIbHUKA W MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSAMOYTOJIBHUKOB, B TOM 4ucJle (uryp, m300pak€HHbIX Ha KjeTdyaTrod Oymare.
Enuaunier nsmepenns mionaau.

*HarnsaHple npeIcTaBiIeHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3o0paxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TIACTUIIMHA | JIp. )*.

*O0BEM TPSAMOYTOJILHOTO Tapajuienenuneaa, kyba. EnuHuibl u3MepeHus
o0BnéMma *,

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypaTbHBIMU YHCIIAMHU.
YuciioBbie BEIpAKEHUS, IOPSIOK ICUCTBUI, UCTIOIB30BaHUEe CKOOOK. Vcnonp30Banme
IIPU BBIUYHUCIIEHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOIO CBOMCTB CJIOXKECHUSA WU
YMHOXEHHS,  *pacnpeienuTenbHOTO  CBOWCTBA  yMHOXeHWs.*  OkpyrieHue
HATYpPAJIbHBIX YHUCE.



Jlenurenu v KpaTHbIE YKca; *HAMOOJBLINI OOIIMK JENNUTENb U HAUMEHBIIIEE
oOmiee kpatHoe. JlemuMOoCTh CyMMBI U Ipou3BeeHus *. Jlenenne ¢ 0OCTaTKOM.

Apoou

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOWMCTBO ApOOM, COKpAIICHHWE IpoOei.
CpaBHenme u ymopsagounBaHue JnpoOeil. Pemenne 3amay Ha HaxOXKACHHE YacTU OT
LEJ0oro M WLEeJoro mo ero 4vacth. JIpoOHOe 4YuCiIO Kak pe3yJsibTarT JAeJICHHUS.
[IpencraBnenne necATUIHOW ApOOM B BHUJIEC OOBIKHOBEHHOW JAPOOM M BO3MOXKHOCTH
IPEICTaBICHNUs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble apoOu U
METpUYECKasi cuctemMa Mep. ApupMeTHUECKUe JEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. /[leneHne B JaHHOM OTHOIIEHHMU. *Macmrad®, npornopuus.
IIpuMeHeHne TponopLUUi IPY PEIICHUH 3a1a4.

[TonsiTHe npoLeHTa. BerynciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MPOLICHTHI. BhIpajkeHre OTHOLIEHUS BEJIMYMH B IPOLIEHTaX.

ITos10skMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TomoxxuTenpHble W OTpULaTenbHble Yucna. Llenpie uncna. *Mopynp uyucina,
reoMeTpuYecKass MHTeprnperauus Moayias uucia™. HM3o0paxeHue dyucen Ha
KOOPJIMHATHOM NpsIMON. *YHCI0BBIE IPOMEKYTKH *.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHUS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHACIAMU.

[IpssMoyroJsibHasE cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoenune Touek U Guryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[Ipumenenue OyKB AJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTnuecKkux JeWCTBUM. *BykBeHHBbIE BBIPRKEHUS M UHCIOBBIC
MO/ICTAHOBKU.® ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyIibl; (pOpMyIIBI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHHUKA, KBaapara, *00béMa
napajienenumneaa u kyoa*.

PemieHnne TekcTOBBIX 33124

Pemenue TekCcTOBBIX 3adad  apu(METUUYECKUM crnocodboM. *Pemenue
JOTUYECKUX 3a1ad. Penienne 3a1ad nepedOpoM BCceX BO3MOKHBIX BApUAHTOB. *

Pemenue 3amad, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
BpeMs, 00bEM paboThl. EquHHUIBI M3MEpEeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTU. CBA3b MEX]ly €IMHUIIAMHA U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*Ol1eHKa U IPUKUIKA, OKPYTJIEHHE pe3ysbTaTa ™.

*CocraBiieHre OyKBEHHbBIX BBIPAXKEHUH MO YCIOBHIO 3a]1a4H *.

[IpencraBnenre OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuateie
IUarpaMMbl: YTEHUE U MOCTpOeHHEe. YTeHHe KPyTroBbIX AUarpamm.

Harasimnas reomerpusi

Harnsinaeie npeacraBinenus o GUrypax Ha mioCKOCTH: TOUKA, MpsAMasi, OTPE30K,



Jy4, yToJl, IOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3zaumMHOE pacmojoKeHHe [ABYX MPSMBIX Ha IUIOCKOCTH, Mapaljie/ibHbIe
npsiMble, TEPHEHANKYISpHbIE TpsAMbIe*. V3MepeHue pacCTOSHUNA: MEXAy ABYMs
TOYKaMH, OT TOUKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

WN3mMepeHne W MOCTPOEHHME YIJOB C IOMOIIBI TpaHcnopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONbHUK, KBAaApaT: HCIOJIb30BAHHUE CBOWCTB CTOPOH,
yrioB, nauaroHaned. *M3zoOpaxkeHue reomeTpuyeckux GUIyp Ha HEITMHOBAHHOM
Oymare ¢ UCIOJb30BAHUEM LHUPKYJS, JHMHEHKH, YroJbHUKA, TpaHcHopTupa ™.
[TocTpoeHus Ha KieTyaron Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHATHE TUIOMIAAM (DUTYPBI; €TUHULIBI U3MEPEHHUS
riomwaau. [Tpubmmxénnoe namMepenue miomaau Guryp, B TOM YUCII€ Ha KBapaTHON
cetke. * [IpuOnmkEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra ™.

*CuMMeTpus: LIEHTpaibHas, oceBasi M 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYD *.

*Harnsansie npencTraBieHrs 0 IpOCTPAHCTBEHHBIX (UTypax: MapaieJenumnes,
KyO, Tmpu3ma, nUpaMuja, KOHyc, LWIMHAp, map u cdepa. HN3o0paxkenue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIMHApPA U
KoHyca. Co3naHue Mojesel MpocTpaHCTBEHHBIX Guryp (U3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U JIP.).

[TonsitTue oOBEMA; enuHUIBI U3MepeHUs 00bEMa. OOBEM NPSIMOYTOJIBHOTO
napajuienenuneaa, kyoa .

IINTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUM A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
TOJDKHO 00ecTeurBaTh JOCTHKEHHUE CIASAYIONIUX MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHPOBATHCS B TIOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYyPaJbHBIMU YHUCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMH.

CpaBHUBATH U YIIOPSAOUYNUBATH HATYPAJIbHBIE YUCIIA, CPABHUBATH B MPOCTEUILINX
CITy4asix OOBIKHOBEHHBIE APOOH, AECSITUUHBIC JPOOH.

CoOTHOCUTB TOUKY Ha KOOPJMHATHOM (UUCTIOBOM ) MPSIMOM C COOTBETCTBYIOIIUM
el YuCcIIoM 1 n300paxaTh HATypaJibHbIC YHCIIa TOUKaMU Ha KOOPAMHATHOM (YHUCIIOBOM)
IPSAMO.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX.

BbINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHHI.

OKpyIJIsITh HaTypaJibHbIE YHCIIA.



Penienne TekcTOBBIX 33124

Pemarp TekcTOBBIE 3amayMl apU(PMETUYECKUM CIIOCOOOM M C MOMOUIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepebopa BCEX BO3MOXHBIX BapHaHTOB (TIpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (TIPH HEOOXOUMOCTH C
MCIIOJIb30BaHUEM CIPABOYHON MH(POPMAITHIH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, TaOIUIIbI, 0003HAYCHUS MIPU PEIICHUH
3ajad.

[Tonbp30BaThC OCHOBHBIMH €IMHULIAMH W3MEPEHUS: LIEHBI, MACChl; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTb OJHM E€IUHUIIBI BEJIMYUHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OTOPOM Ha CIIPABOYHYIO HH(POPMAILIUIO).

W3Bnekats uH(MOpMaIuUio, MPEACTABICHHYIO B Tabiuie, Ha CTOI04YaToi
IuarpaMMe, HHTEPIIPETUPOBATH IPEICTABICHHbBIE JAHHBIE, UCIIOJIb30BATh JAaHHBIE TPH
pelIeHnH 3aa4.

Harasignas reomerpus

[Tonb30BaThCA T€OMETPUUYECKUMH TMOHATUSAMM: TOUKA, IpsiMasi, OTPE30K, JyY,
YI0Jl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (popmy
M3YUYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJUMOCTU IO BU3YaJIbHOH OIOpE,
CBA3aHHYIO C yIJIAMH: BEPIIMHA, CTOPOHA; C MHOIOYI'OJIbHUKaMH: yroJj, BEpIIHHA,
CTOpPOHA, INaroHaJIb; ¢ OKPYKHOCTBIO: pauyC, TUaMeTp, LIEHTP.

N300paxaTh H3y4EHHbIE TIE€OMETpUYECKHE (UTYypbl Ha HEIMHOBAHHOM U
KJIET4aTOM Oymare ¢ mOoMOILbIO LUPKYJIS U JINHEHKH (IIOCTIE COBMECTHOTO aHAJIN3a).

HaxonuTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHMKA, KBajJpaTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIN U IEPUMETPA.

BbluucnsaTe mepuMeTp M IUIONIaAb KBajapaTa, OPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX W3 MPSIMOYIOJIbHUKOB, B TOM 4HCIIe (PUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH E€IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/N; BBIPAXKATh OJTHU €IMHUIIBI BETUYUHBI Yepe3 Apyrue (Mpu HEOOXOIUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO MH(POPMAIHIO).

Pacnio3naBaTh nmapanienenumes], Ky0, UCIOJIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHHMSI; HAXOIUTh U3MEPEHUS MTapaljiesienumneaa, Kyoa.

Beraucisate 00b€M KyOa, mapaienenunena Mo 3aJaHHBIM H3MEpPeHUsM (C
OTIOPON Ha AJITOPUTM YUYEOHBIX JEUCTBUM), MOJb30BATHCS CAMHHUIIAMU H3MEPEHUS
00BEMa.

PemaTe HecJOXHBIE 3aJa4l Ha HM3MEPEHUE T'€OMETPUYECKUX BEIMYHMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOUMOCTH C BU3YyalIbHOU ONOPOHA).



6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOAMU UX 3aMKCH, MEPEXOIUTh
(ecyii 3TO BO3MOKHO) OT OJAHOM (DOPMBI 3aUCH YKCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HATypadbHBIMU U LEIBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YU CIIAMM.

Boiuncnars 3Ha4€HUS] YUCTOBBIX BBIPAXKEHUM, BBIMOJIHATh TPUKUIIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI; BBINOIHATh MPEOOpPa30BaHUSI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIINM €1 YHCIIOM
1 n300pa)kaTh YMciia TOYKAMHU Ha KOOPJMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKM B MPSIMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
3TOU TOYKH.

OkpyTiisiTh 1IeJible 4YKclia U JIeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucsoBble 1 OyKBEHHbIE BHIPAKEHHUSA

OpueHTHPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aMKChIO CTETICHU YMCIIa, HAXOIUTh KBaJIpaT U KyO yucia, BEIUUCISATh
3HAQYEHUS MPOCTEHUIITNX YUCIIOBBIX BBIPAXKEHUHN, COIEPIKAIIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMHU JACIUMOCTH (IMPU HEOOXOIMMOCTH C ONOpPOM Ha
aJITOPUTM IPaBUIIA), PACKIIA/IbIBATh HATYPAJIbHBIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*[Tonb3oBaTbcs MacITaboOM *, COCTABIIATH IPOMOPLUU U OTHOILLEHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUEHUS YHUCEN MPU 3aMUCH MaTEMaTUUECKUX
BBIPQXKEHUM, HAXOAUTh 3HAuCHHUS OYKBEHHBIX  BBIPAKECHUH, OCYIIECTBIISISA
HE0OXOAMMbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JTEUCTBUM ).

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenune TeKCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apU(METUYECKUM CIIOCOOOM C
ONIOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp IIPOCTEUILINE 3a71a4u, CBSI3aHHBIC c OTHOILLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, TPOLEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4d Ha
JIpOOU U MPOLEHTHI.

Pemate 3amaum, cojaepkalue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(PMETUUECKUE JEeUCTBUS, OIICHKY, TPUKUKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIUYHMH.

CocTtapisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3a7a4H MTOCJIE COBMECTHOTO
aHaaus3a.

W3Bnekats wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIlaX, HA JIMHEHHOM,



CTOJ0YaTOW WM KpPYroBOW JuarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIE
JTAHHBIE; UCIOJIb30BATh JAHHBIE PU PELICHUH 3a4a4.

[TpencraBisaTs uHGOPMAIIUIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHMX (HopMmy
M3YUYEHHBIX TE€OMETPHUYECKUX IUIOCKHX W IPOCTPAHCTBEHHBIX (PUryp, NpPUMEpPHI
pPaBHBIX U CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, IMHEHKU, TPAHCIIOPTHPA HA HETMHOBAaHHOM
U KJIETYaTO OyMare n3y4eHHbIE IUI0CKHE FeOMETpUUeCKUe (GUryphl U KOH(UTYpaLyH,
CUMMETPUYHBIE QUTYPBI.

HMeTp npeacTaBleHHE O TEOMETPUYECKUX IOHATHSAX: PABEHCTBO (QUIYp,
CUMMETpUSI, OCb CHMMETPUH, LIEHTP CUMMETPUHU.

HaxonuTh BEIMYHMHBI YIJIOB U3BMEPEHUEM C MTOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
yIUIBl 33JJaHHOW BEJIMYUHBI, ITOJB30BATHCA NPHU PELIEHWU 3aad TpagyCHOM Mepou
YIJIOB; PACcO3HABATh HA YEPTEXKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIM U TYIION YTJIBL.

BblUuCHATh NJMHY JIOMAHOM, IMEPUMETP MHOTOYTOJIbHHMKA, IOJb30BAThCS
€AMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
IpyTHE.

Haxonuth, UCTonb3ysl YEePTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOW CETKE.

Bbruncnate momanb  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHHUKOB,
HCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE JIO
IIPSAMOYTOJIBHHKA; IOJIb30BAaThCS OCHOBHBIMH E€IWHULAMH HW3MEPEHMs IUIOIIAIH;
BBIpaXKaTh OJHM €AMHUILIBI U3MEPEHUS IIOIAIN yepe3 Apyrue (Ipu HeoOXOIUMOCTH C
OTIOPOM Ha CIIPaBOYHYIO MH(POPMAIHIO).

Pacno3HaBaTh Ha MOAENAX M HM300pXKEHUSIX MUPAMHUAY, KOHYC, LMIJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIHUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aTo OyMare mpsIMOYTOJIbHBIN MapasuiesIenumes.

Boruucnsate 00bEM NpSIMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojb30BaTbCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AWHUIBI U3MEPEHUS
00bEMa uepes Apyrue (C ornopoil Ha CpaBOYHYI0 HHPOPMAITHIO).

PemaTe HecHOXHbIE 3aJaud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYalHsIX (TP HEOOXOUMOCTH C BU3YyaIbHOM OTIOPOHN).

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPAY.
7-9 KJIACCBI
Henn n3yyeHust yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT M3y4yeHUE IPYTUX [UCLUUILIMH, KaK €CTECTBEHHOHAY4YHOIo, TaK U
IYMaHUTapHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOHKEHUS 00pa30BaHUs U
B IOBCEAHEBHOM XM3HU. Pa3zButue y 0OyyaromMxcs Hay4HbBIX MPEACTABICHUN O



INPOUCXOXKJEHUN U CYUIHOCTH alNreOpandyeckux aOCTpakiui, crnocode OTpakeHus
MaTEeMaTHYECKOM HAayKOH SBIEHHUN M TPOIECCOB B MPUPOJAE U OOIIECTBE, POJIU
MaTeMaTUYECKOT0 MOJICIMPOBAHKS B HAYYHOM MMO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(hOpMHUPOBAHNUIO HAYYHOTO MUPOBO33PEHHS U KQUE€CTB MBITTUICHHSI, HEOOXOUMBIX IS
aJanTaiyy B COBpeMeHHOM Q) poBoM obmecTBe. M3yueHne aareOpsl €CTeCTBEHHBIM
oOpazoM oOecrieynBaeT pa3BUTHEC yMEHUS HAONIONAaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIIJIECHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHS U BBIBOABI, (HOPMYIUPOBATH
yTBepkeHud. OcBoeHue Kypca anreOpbl 00ecredyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUsI OOYYalolUXCSl: OHU UCHOJIB3YIOT JCAYKTHBHBIE M HMHIYKTUBHBIC
paccyxJieHus, o000OIeHne M KOHKpeTHU3aluio, abCTparupoBaHHE U AHAJIOTHUIO.
OOyueHnue anrebpe mpeAnojaracT 3HAYUTEIBHBIM OO0BEM  CaMOCTOSITEIBHOU
JESTENBHOCTH  OOYYaloIIMXCsA, TIOITOMY CAaMOCTOSITEJIbHOE  peIleHHEe  3ajad
€CTECTBEHHBIM 00pa30oM SIBISCTCS peaM3alueil AesITeIbHOCTHOTO MPHUHIIUINA
o0yueHus.

B cTpykType mporpammbl y4eOHOTO Kypca «Aisredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMUMAIOT COJIEPKATEIBHO-METOANYECKUE IMHUU: «YUucna u
BBIYUCIICHUS»; «AJIreOpandeckue BBIPAKCHUS»; «YPAaBHEHUS U HEPABEHCTBAY,;
«Dynkum». Kaxnas u3 aTux coaepKaTelIbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3Y4YEHUSI Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasich U
B3aUMOJICUCTBYSI C APYTMMH €ro JUHUsSMU. B Xoje m3yueHus kypca o0ydaromumcs
MPUXOAUTCS. JIOTUYECKU PACCYXKIaTh, HCIIOJIb30BATH TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71ecO000pa3HO BKIIOUHUTH B IIPOrPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3JielIbl MATEMATHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIMMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTeMaTU4YeCKOro si3bIKa. Takum 00pa3oM, MOKHO YTBEPKIATh, UTO COACPKATEIHLHOM
U CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Auredpay sIBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Conepxxanue JnmHUM «Yucna ©W  BBIYMCICHUS» CIYKWAT OCHOBOM  JIJIA
JTadbHEUIIero M3y4eHUs] MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BAThCs aJITOPUTMaMH, a
TaKXKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJisI TTOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlIMOHATIbHBIMU U
UPpALMOHATILHBIMHU YKCIIaMU, (OPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
yuciie. 3aBepiieHre OCBOCHUS YUCIIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BEHY 0011ero
o0Opa3oBaHUs.

Copeprkanue AByX alireOpandecKuX JIMHUN — « AIreOpandecKkre BhIPKEHUSD U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyYaIOIIUXCS
MaTeMaTUYeCKOro amnmapara, HEOOXOJMMOTrO i penieHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ay. B OCHOBHOW mIKOJIE
y4eOHBIM MaTepuall TPyNIupyeTcss BOKPYT pallMOHAIbHBIX BbIpakeHUU. Auredpa
JEMOHCTPUPYET 3HAUYCHUE MAaTEMATUKH KaK s3bIKa JJIsl MIOCTPOCHUS MAaTEeMaTUUYECKUX
MOJieJield, ONMUCaHUsl MPOIIECCOB U SIBIIEHUW peaidbHOro mMupa. B 3amaun oOyueHus
anreOpe BXOIAT TakKe JajbHEWIlee pPa3BUTHE aJTOPUTMHYECKOTO MBIIUICHHUS,
HEOOXOJIMMOr0, B YAaCTHOCTH, JJIsI OCBOEHUS Kypca MHGOPMATHUKH, W OBJIAJICHUE



HaBbIKaMH JIEAYKTUBHBIX paccyxaeHul. [IpeoOpa3zoBaHne CUMBOJIbHBIX ()OPM BHOCUT
CBOM cmeuu@uueckuid BKJIaJ B PpPa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEN K
MaTEeMaTH4YeCKOMY TBOPUECTBY.

Conepxkanve (yHKIIMOHATBLHO-TpAUUIECKON JIMHUMA HAICJICHO HA TOJyYCHHE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX KaK BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCAaHUSI M HUCCIEJOBAHMUS PAa3HO-00pa3HBIX IMPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3Toro marepuaina CrnocoOCTBYET Pa3BUTHIO y OOyYarOUIUXCA
YMEHHUSI UCIIOJIb30BATh Pa3jIMuYHbIE BBIPA3UTENIbHBIE CPEACTBA A3bIKAa MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIM3ALMH U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMYy maHy B 7-9 kiaccax wu3ydaercs YyueOHBIH Kypce
«AnreOpa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3leNbl COJACpPKaHUS:
«Yucna ¥ BBIYMCIEHUS», «AJreOpandeckue BBIPDAKEHUSN», «YpPaBHEHUS U
HEPABEHCTBA», « DYHKIUI.

VY4eOHbIll miIaH Ha U3ydeHue anreopsl B 7—-9 KiaccaXx OTBOJUT HE MeHee 3
y4eOHBIX 4acOB B HENEII0 B TEUEHHME Ka)J0ro rojaa oOyueHUs, BCETO 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (ITO 'OAAM OBYUEHNM )
7 KIIACC

Yucsa v BbIYMCIEHUS

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OJIHON (OPMBI 3aIUCU
npobeit k gpyroi. IloHaTHe palMoOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
VIOPSAIOYMBAHUE  PAIMOHAIBHBIX  YHCeN.  ApudMeTHuecKkue  JIeUCTBUS  C
palMOHAILHBIMA YHUCJlaMU. PelieHue 3amad u3 peajdbHOM MPAKTUKUM HA YacTd, Ha
TpoOu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpeJeieHue, Mpeodpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YHCE]T.

[IporieHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHUE 3a]]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHue TNPU3HAKOB  JCIMMOCTH, Pa3liO)KEHUE HAa  MHOXHUTEIU
HaTypaJbHBIX YHCEIL.

Peanpubie  3aBUCMMOCTH, B TOM 4HClIe TipsMas W oOpaTHas
MPONOPLIMOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUA

[IepemeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTumeble
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
(dbopmybl. Beraucienus mo Gpopmysam.

[IpeobOpazoBanre OyKBEHHBIX BBIPAKEHUI, TOKIECTBEHHO PaBHBIC BBIPAKEHUS,
npaBujia MpeoOpa3oBaHMsl CyMM U TMPOU3BEACHHUH, MpaBUa PACKPBITUS CKOOOK U
MIPUBEJICHUS MTOAO0HBIX CIaraeMbix.



CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

Onnowiensl 1 MHOrousieHbl. CteneHb MHorouseHa. CioKeHue, BbIYMTAHHUE,
YMHOXXE€HHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXEHHUSI: KBaJpaT CyMMBbI U
KBazpaT pasHoctu. Dopmyna pa3HOCTH KBajpaToB. Pa3nmokeHMe MHOTOYWIEHOB Ha
MHOKUTEJIH.

YpaBHenus

VYpaBHeHHE, KOpEHb YypaBHEHHMs, IMpaBWia NpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YPaBHEHUS, PEIICHUE JINHENHBIX YpaBHEHUIN. COCTaBIEHUE YPABHEHHUI MO YCIOBUIO
3a1aun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

*JIuHeliHOe ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk . CucremMa IByX
JVHEWHBIX YpAaBHEHUW C JABYyMs I[EPEMEHHBIMH. PenieHue cucrteM ypaBHEHUI
crocoOoM moJicTaHOBKU. [Ipumepsl pelieHrsi TEKCTOBBIX 3a/1ad ¢ MOMOIIBIO CUCTEM
YpaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npssMoi. UucnoBele MPOMEXKYTKU. PaccTrossHne MexIy
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema KoopauHart, ocu Ox u Oy. AGciucca v opJiuHaTa TOYKU
Ha KOOpAMHATHOW TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UteHue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

[Tonsarue gpynkuuu. ['paduk dpynkiuu. CroiictBa GhyHkuui. JIunelinas GyHKIus,
e€ rpaduk. I'paduk dynkmuu y = kx + b. *I'paduueckoe permieHue TUHEHHBIX
ypaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN*.

8 KUIIACC

Yuciia 1 BBIYUCTIEHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuable TPUOTMKEHUST UpPAMOHANIBHBIX uncen®. CBoMCTBa apumMeTHIecKux
KBaJPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUSM. * J|eliCTBUTEIbHBIC YnCia ™,

CreneHb C LeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YKCIIA.

AnredpanvyecKue BbIPAKEHUSA

KBanpaTHblil TpEXusieH; pas3ioKeHue KBaIpaTHOTO TPEXUJICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoi JpoOwu.
CnoxeHue, BBIUUTAHUE, YMHOXEHHUE, JeJeHHE  alredpaudyeckux  JpoOeil.
PanmonanbHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagparHnoe ypaBHeHue, GopMmyrna KopHEH KBaJIpaTHOTO ypaBHeHHs. *Teopema
Buera* Pemenue ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
TPOOHO-paIMOHANIEHBIC YPaBHEHHUS.

*I'paduueckas nHTEpIpETANHS YPABHEHHUN C ABYMS NIEPEMEHHBIMH M CHCTEM

2 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



JUHEHHBIX YypaBHEHHH ¢ JAByMsi mnepeMeHHbIMU ™. Ilpumepbl pernieHus: cuctem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alreOpandecKum crnocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DyHKUIMHA

[Tonsitue gpynkuu. OOIACTh OMpeeNieHUs U MHOXKECTBO 3HAYCHUI (PYHKITUH.
CrnocoOsI 3a1anust GyHKITHA.

['paduk ¢ynkuuu. Yrenue cBoiicTB PyHKuMH mo e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHMA, OTPaXKAIOIIUX PEeAIbHBIE MPOIECCHI.

OyHKIMY, ONKCHIBAIOIIME TPSIMYI0 M OOpaTHYI0 IPOINOPIHOHAIBHBIC

k
3aBMCUMOCTH, ux rpaduku. @ynkuuu y = x%,y = x>,y = +/x, y ==. *I'padugeckoe
X

pelIeHre YpaBHEHUI U CUCTEM YPABHEHUI ™.

9 KJIACC

Yucaa v BBIYMCICHUA

PannonanbHble yucHa, *MppalnvoHaIbHBIE YMCIIA, KOHEUYHbIE U OECKOHEYHbIE
JecATUYHbIE 1poOU. MHOXKECTBO JEHCTBUTENBHBIX YNUCEN; NEHCTBUTEIbHBIEC YU CIIA KaK
OECKOHEYHbIE AECATUYHBIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTEJIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  YHCEN, apUPMETUYECKHE JACUCTBUS C
JNEHUCTBUTEIBLHBIMU YHCIaMU *.

Pasmeppl OOBEKTOB OKpY’KalOLIEro MHUpPA, UIMTEIBHOCTh IPOLECCOB B
OKpY’KarolleM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIWYMHBI, TOYHOCTb MpuoOImxeHus. OKpyrieHue
yucen. [Ipuknaka n oneHka pe3yiabTaTOB BBIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. *[Ipumepbl pelieHHs] ypaBHEHUM TpeThed M 4YeTBEPTOM
CTENEeHEN pa3ioKEeHUEM Ha MHOXKHUTEIH *,

Pemenue qpoOHO-paluOHAIBHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHUE C ByMs NMEpPEMEHHBIMH M €ro rpaduk. Pemienue cucrem IBYX
JIMHEMHBIX YPaBHEHHUM C ABYMs NEPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JHHEHHOE, a Jpyroe — BTOpoi cremeHu. [padudeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHoW. KBanparHeie HepaBeHCTBa.
I'paduueckass uHTEprpeTandss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMs



HepEMEHHBIMH.

DOyHKUIMHA

KBanpatnunas ¢yskunus, e€ rpagux u cpoiictBa. IlapabGona, koopauHaThI
BEPIIUHBI TapaboJIbl, OCh CAMMETPUHN apadoJIbL.

I'padukn GyHKIWIA: y = kx, y = kx + b, y = X%
Yy =x,y = SI/II/IX CBOWCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U IPOrPecCUm

[loHATHE 4YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyoi u GopMyJIoi 1-T0 YICHA.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmyinsl n-ro diieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTPEeCcCuii, CyMMbI MIEPBBIX 71 YICHOB.

*N300pakeHUE UWICHOB apuU(PMETHUUYECKOM M TE€OMETPUUYECKOM mporpeccuid
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHU S PABOUYEN
I[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoeHne yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus JOJDKHO OOEcCleuruBaTh JOCTHUKEHUE CIEAYIOIINX IPEAMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB:

7 KIIACC

Yucaa v BIYMCICHUA

BrImtomHITE, codeTass yCTHBIE W TNHCHMEHHBIC TPUEMBI, apu(PMeTHIECKuE
JIEHUCTBUSA C PAIIMOHATLHBIMU YHCIIAMH.

HaxonuTh 3HaueHWs YKCIOBBIX BBIPAKEHUI;, MPUMEHSATH pPa3HOOOpa3HbIC
CrocoObl U TMPUEMBI BBIYMCICHUS] 3HAUYCHUN APOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OT omHOM (opMBI 3amuicu 4mcend K Jpyroi (IpeoOpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYTO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOb). CpaBHUBATH H
YIOPSIOYMBATH PAIIMOHATIBHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBITIONHITE TPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHHUM, OIEHKY 3HAYCHUI
YHUCIIOBBIX BBIPAKEHUH.

BEITIOTHSTE ACHCTBHUS CO CTEIICHSIMH C HATYPAJIBHBIMU ITOKa3aTEIsAMU (C OTTOpOi
Ha CMPaBOYHYIO HHGOPMAIIUIO).

[IpumMeHsTh MPU3HAKU JACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIHN HATYPAIbHBIX
YHUCE.

Pemare mpocreiiime MpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBS3aHHBIE C
OTHOIIIGHUEM  BEJIWYUH,  MPOMOPIMOHAILHOCTEIO  BEIMYHMH,  TPOIEHTAMU;
MHTEPIIPETUPOBATH PE3YIIbTATHI PEIICHHUS 33124 C YIETOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.



AnredpanvecKue BbIPpaKeHUs

OpueHTUpOBaTbCA B TOHATHAX M ONEpPUpOBaTh Ha 0a30BOM ypOBHE
anre0pandecKor TEPMUHOIOTHEH M CHMBOJIUKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BhIONHATE peoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOWJIEH, MPUMEHSTh (hOPMYJIbI KBaJipaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOpOi
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCyHIecTBIATh PA3JIOKEHUE MHOTOYIEHOB HA MHOMXKHUTEIM C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOILEr0 MHOXKUTEJNS, TPYIITUPOBKHU CIIaraeéMbIX, MPUMEHEHHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHHS (C OMOPOH Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

[IpumensTh npeoOpa3oBaHKsl MHOTOWIECHOB ISl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTHUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHbIMH MOKA3aTEIAMH IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOil HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemare JMHENHBIE YpaBHEHUsS C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoia OT UCXOJAHOIO YPaBHEHUS K paBHOCHIIBHOMY emy. IIpoBepsTsh, sBiseTcs Ju
YHUCJIO KOPHEM YPABHEHHSI.

Nmetp mpencraBieHrne o rpadUyecKUX METOJaxX HpPH PEIICHUU JIMHEHHBIX
YPAaBHEHHI U KX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMIUXCS PEIICHUEM JMHEHHOTro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH TpadvK JTUHEHHOTO YpaBHEHUS C JIBYMsI
MEePEMEHHBIMU; TI0JIb3YACh rPa)MKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

Pemiath cuctembl IBYX JUHEHWHBIX YPABHEHUM C ABYMS MEPEMEHHBIMHU, B TOM
yucle rpaguiecku (C ormopoi Ha alNropuT™M y4eOHBIX IEHCTBHA).

CocTaBnsTh (MOCIE COBMECTHOIO aHAJIN3a) U PEIaTh JIMHEMHOE YPaBHEHHUE WU
CUCTEMY JIMHEWHBIX YpPAaBHEHH MO YCJIOBHUIO 3a/ayd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M MMOJTYUYEHHBIN pe3ybTarT.

Koopaunarel u rpadpuxku. ®yHKUUU

N300pakath Ha KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIUChIBATh YMCIOBBIE MPOMEKYTKH Ha
anre0pandeckoMm s3bIKe.

OTMeuaTrh B KOOPJWHATHOW IJIOCKOCTH TOYKM MO 33JaHHBIM KOOPAMHATaM;
cTpouTh rpaduky TuHEHHBIX GyHKIMA. CTpouTh rpaduk hyHKIMU y = kx + b.

OnuceiBaTh C TMOMOILIBIO (YHKIUH M3BECTHbIE 3aBHUCHMOCTH  MEXIY
BEJIMYMHAMU ([0 QJITOPUTMY YYEOHBIX NIEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHne pyHKIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuii crocod MpeacTaBlIeHUs W aHaliu3a HHGOpPMAaIUH,
M3BJIEKATh U MHTEPIPETUPOBATH MHPOPMALIMIO U3 IpadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.



8 KUIACC

Yucsia ¥ BbIYMCICHUS

Hcnonb30BaTh HadajabHBIE NPEICTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX
qucesl JUIsl CPaBHEHUS, OKPYIJIEHHWS M BBIYUCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3Yysl NMPU HEOOXOIMMOCTH KaJIbKYJISTOP; BBIIOJHATH
npocTeiiinre TpeoOpa3oBaHUs BBIPAKEHUN, COACpPXKAIIUX KBAJpaTHBIE KOPHH,
HCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amyucyd OOJBIIMX W MajbIX YHCEJ C MOMOUIBIO JAECATUYHBIX
npobeit u creneHet uncna 10.

AuredpanvyecKue BbIPpaKEeHUA

[IpyMeHATE MOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALUX CTENEHU C IEeJbIM IoKa3aTesneM (C
HCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs pPalMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ ACUCTBUN HaJ MHOTOWIEHAMM U ajreOpanyecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeoOpa3oBaHUs BBIPAKEHHUM I pELIEHUS Pa3IMYHBIX 3a/1ad U3
MaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C KMCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpMalliK) U palMOHAIIbHBIE YPABHEHUs, CBOJASIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMMU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKuXx MpeAcTaBieHU (yCTaHABIMBAThb, UMEET JIU
YPaBHEHUE WIM CUCTEMa YPAaBHEHHW PELICHUS, €CIIM UMEET, TO CKOJIBKO, W Ip.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JCUCTBUM.

[TepexoauTs OT cioBecHON (OPMYIUPOBKU 3alauyu K e€ anreOpandeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPAaBHEHHWS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M NIOJIYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMS], OLICHKH; PEIIATh
JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CUCTEMBI; 1aBaTh rpauyecKyro
WJUTIOCTPALIMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OmnepupoBatb Ha 0a30BOM YypoBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpenessTh 3HaueHue (YyHKIUU IO
3HAYEHUIO apryMEHTA; ONPEAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

CrpouTthb rpaduKy 3J1eMeHTapHbIX QYHKIMA BUIA , Yy = x5,y =X,y =+/x ,y=

k . . ,
~5 OTHCHIBATE CBOHCTBA YUCIIOBOM bynkuuu no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIPaBJISIOLIEH TOMOIIBIO).
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Yuciaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoinonsaTs apudmerrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YMCIaMu, coYeTast
YCTHBIE W NHUCBMEHHBIC TMPHUEMBI, BBIIOIHATh BBIYUCICHUS C WPPALUOHAIBHBIMU
YU CIIAMU.

Haxoanuts 3HaueHHS CTENEHEN ¢ LENbIMU MMOKA3aTEIIMU U KOPHEM; BEIYUCIISATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUMN.

OKpyrJisiTh  ACHCTBUTENIbHBIE YHWCIA, BBINOJHATH, NPUKUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUU.

YpaBHeHUs U HEPABEHCTBA

Pewiars JIMHENHBIE M KBAaJpaTHbIE YPABHEHUsI, YPABHEHUS, CBOIALLIMECS K HUM,
MpocTeHIre JpOOHO-pallMOHAILHBIC YPABHEHHUSL.

Pemate mnpocrenmine CHUCTEMBI JABYX JIMHEHMHBIX YPaBHEHUU C JABYMs
IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIIACTCS
JUHENHBIM (110 BU3YaJIbHOM OIOpe).

PemaTte mnpocTedime TEKCTOBBIE 3a/ladyd  areOpanyeckuM CrocodooM ¢
MOMOIIBIO COCTABJICHHUS YPABHCHUS WM CHUCTEMBI JBYX YPaBHCHHH C JByMs
MIEPEMEHHBIMU.

[IpoBOANTE MPOCTENIIIE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
yucjae ¢ NMpUMEHEHHWeM Tpaduyeckux MpeacTaBieHUul (ycTaHABIUBaTh, UMEET JIU
ypaBHEHHE WM CUCTEMA YPaBHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHbIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA; H300pakaTh
pELICHUE HEPAaBEHCTB HAa YKCJIOBOM NPSAMOW, 3alMCHIBATh PELICHHE C IOMOIIBIO
CHMBOJIOB.

PemaTe cuctempl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOLIUE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSAMOM, 3aIUCBIBATh PELICHUE C IIOMOILIBK CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKIUU

Pacno3naBath (QyHKIMM u3ydeHHbIX BHUAOB. Iloka3piBaTh CXEeMaTUYECKU
PacIoJIOKEHUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB GyHKIUM BUaa: y = kx, y = kx

K .
+b,,y=ax* + bx tc, y =X,y =x, y = ~ B 3aBUCHMOCTH OT 3HAYCHHH

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKIIUIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpaTUUYHBIX (DYHKIIHU,
OTHCHIBAaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIUIH 10 MX rpaduKam.

Pacno3naBaTh KBaapaTHUHYyO (PyHKLIHIO MO (QopMmysie, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPECCH U

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU Pa3HbIX
crioco0ax 3aJjaHus.

BbIMONHATE  BBIYUCIEHUS C  HUCHOJIb30BaHMEM (GOpMyJd An-TO  4YJIeHa



apu(pMeTHYECKON M TeOMETPUYECKOW MPOTPEcCHil, CyMMbI HEPBBIX 7 UJIEHOB (C
OTIOPO¥ Ha CIIPaBOYHYIO HH(POPMAIHIO).

PemaTe 3a1aun, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEILHOCTIMH, B TOM YHCIIE
3ajaud U3 peaJbHOM JKM3HH (C MCMOJBb30BaHUEM KaJbKyJIATOpa, LU(POBBIX
TEXHOJIOTHHA).

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9
KJIACCBbI
Henun n3yyeHust yueOHOro Kypca

OO01ue nenu uyuyeHus yueOHoro kypca «I'eometpus» npeacrasieHsl B AOOIL
OOO. OHu 3aKknOYaroTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
oOyJarouuiicss y4uTCs TPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUCHUs, JI0Ka3blBaTh HWCTUHHBIC YTBEPKACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOXKHBIM, TMPOBOJIUTH PACCYKICHHUS «OT MPOTUBHOTO», OTJIAYAThH
CBOMCTBa OT MpPHU3HAKOB, (hopMylMpoBaTh OOpaTHbIE yTBEpKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHHUTATEIbHOE 3HAYECHHE H3yUYECHHUS
reOMETPUHU, IPUCYIIIEE UMEHHO OTE€UECTBEHHON MaTeMaTUYECKON HIKOJIE.

Bropoii 1enpl0 u3ydeHHs TE€OMETpUM SIBJISIETCS MHCIIOJIb30BAHHE €€ Kak
MHCTPYMEHTAa IpPHU PEIICHUU KaK MaTeMaTUYeCKHWX, TaK U TMPaKTUYECKUX 3aj]ad,
BCTPEUAIOLIUXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTEIbHAS
JUHUS B U3YyYEHUU TE€OMETpUM B IIKose. JlJIs 3TOro y4MTENI0 PEKOMEHIYETCs
nox0upaTh 3a7auyd MPaKTHUYECKOTO XapakTepa AJsl paccCMaTpUBAEMBbIX TEM, YUUTh
00y4aromuxcsi CTPOUTh MaTEMaTUUECKUE MOJEIN PEaJbHBIX )KU3HEHHBIX CUTYyAallHi,
IPOBOANTH BBIYMCICHHUS W OLIGHWBATh aJIeKBaTHOCTh TOJYYEHHOTO pe3yJbTaTa.
Kpaitne BaxkxHO mOMUYEPKUBATH CBSI3M TEOMETPUU C JPYTMMH TIpeaIMEeTamH,
MOTHBHPOBATh HCIIONH30BATh OMPENEICHUS TEOMETPHUUYECKHX (GUTYp W TMOHITHMA,
JE€MOHCTPHUPOBATh MPUMEHEHHUE MOYYCHHBIX YMEHUH B (PU3HUKE U TEXHUKE. DTU CBSI3U
HauboJee IPKO BUAHBI B TeMax «BekTopb», « TpUroHOMETpUYeCKrne COOTHOIICHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy TulaHy B 7-9 Kilaccax wu3ydaeTcsi y4eOHBId Kypc
«I"eomeTpus», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3leiibl COACPHKAHUS:
«I"'eomeTpuueckue GUrypbl U KX CBOMCTBaY, «MI3MepeHne reOMeTpUYECKUX BEIUYUHY,
a Takxke «JlekapToBbl -KOOPAMHATBI HA IUIOCKOCTH», «BekTopb», «JlBrkeHus
riockocTi» U «IIpeobpazoBanust mog00us».

VY4eOHbIi TIaH npeaycMaTpUBaeT U3yueHUE FeoOMeTpUH Ha 0a30BOM YPOBHE,
UCXOs U3 He MeHee 68 yueOHBIX YacoB B y4ueOHOM I'OJTy, BCETO 3a TP roja 00ydeHus
— He MeHee 204 Jacos.



COJEPXKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJIAM
OBYYEHUS)

7 KJIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriaoB. BeprukanbHbele M cMexHBIE yIuBl.  buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaiensHOCTh U IEpIEHUKYISIPHOCTD IIPSIMBIX.

*Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH *,
IIpuMepsl CHMMETPUH B OKPYIKAOIIEM MHPE.

*OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH *.

Tpeyronasuuk. BeicoTa, Mmeauana, OuccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
Y PAaBHOCTOPOHHUU TPEYTOJIbHUKU. HEepaBeHCTBO TpEyroJIbHUKA.

CBoiicTBa M MPU3HAKK PABHOOENIPEHHOTO TpeyroyibHuUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoICTBa M NIPU3HAKKA NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyrosbHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl  IMPSMOYIOJBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K rUInoreHyse. [Ipu3sHaku paBeHCTBA MPSAMOYIOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBIN TPEyTroiabHUK € yriioM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYroOJbHHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJBbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKY ISP U HAKIIOHHAS.

*eomerpuueckoe MecTo TOYeK.* bBuccektpuca yrjiia H CEepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb ¥ KpPYT, XOp/J1a ¥ TUAMETP, UX CBOMCTBA. B3anMHOE pacnoioKeHne
OKpYKHOCTH M TmpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCaHHAas B yroj. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero nmpu3HaKu U CBOMCTBA. YacTHbIE
Cllyyau MapaieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajpaT), UX MNpPHU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamenus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

*Meron yaBoeHust Meauansbl. LleHTpanbHas cumMmMeTpus.

Teopema @aneca u TeopeMa 0 TPONOPILUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TpPEYroJIbHUKA U Tpaneuuu. LeHTp macc TpeyrojapHUKa.

[Togobue TpeyroapHuKOB, Kod(duimeHt mnomoous. I[lpuszHaku momoOUs
TpeyroabHUKoB*. [IpMeHeHre noo0us mpu peleHrny IpakKTHYECKUX 3aa4.

CpoiictBa mmiomianeii reomerpudeckux ¢uryp. Dopmynbl ams  TUIOMAAH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHE IIOIAAeH
MO00HBIX (UTYP.

3 3neck u nanee * * 0603HAUECHBI TEMBI, H3yYE€HHE KOTOPBIX MPOBOJUTCSA B O3HAKOMHTENLHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



Bbruucnenue momaneld TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToi
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu perenun
MPAKTUYECKHX 3a]1ad.

CuHyCc, KOCHHYC, TaHT€HC OCTpPOTO yria MPSIMOYTOJBHOTO TpPEYroJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKue (HyHKIIUU YTIIOB
B 30°, 45° u 60°.

Brincannble ¥ HEeHTpaJbHbIE YIJIbI, YTOJI MEXIy KacaTeIbHON U XOPAOH. YTIIbI
MEXIY XOpAaMHU M CEKyUIMMHU. BrucaHHBIE W ONHCAaHHBIE YETHIPEXYTOJIHHUKH.
B3aumHoe pacnonoxeHue ABYX OKpykHocTeil. Kacanme okpyxkHocteil. OOmime
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. POPMYJIbI IPUBECHUS.

Pewiennie TpeyroibHUKOB. TeopeMa KOCHHYCOB U TE€OpEMa CUHYCOB. Pelienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeobpaszoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX IJIEMEHTOB.

TeopeMa 0 Ipou3BEAECHUN OTPE3KOB XOP/1, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKyUIUX, TEOpPEMa O KBaJpaTe KacaTeIbHOM *.

Bektop, gnumHa  (MOAIyJib)  BEKTOpa,  COHAIpPAaBJICHHBICE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd  HaJl BEKTOopaMu. PasnoxkeHue BeEKTOpa IO  JIBYM
HEKOJUTMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE MpPOU3BEIICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMOUN * U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUEHUE OKPYKHOCTEH M IpsIMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYKHOCTH. ['pagycHas u paanaHHas
Mepa yria, BBIYMCIEHUE JJIMH AyT OKpYKHOCTel. [1nomans kpyra, CeKTopa, CErMeHTa.

*J|BU>KEHUS TIJIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (dIeMEHTapHbIC
npeacrapienus). [lapamnensubiii nepenoc. [ToBopot ™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOUYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (IIO TOAAM OBYUYEHUA)

OcBoenune ydeOHOTO Kypca «l'eomeTpus» Ha YpOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHUs JOJDKHO OOecleurMBaTh JOCTHXKEHUE CIEAYIOIIUX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:
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Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONPEAEIATh UX B3aUMHOE
pacrnoJiokeHue, h300paxaTh TE€OMETPUYECKUE (PUTYpPHI; BBINOIHATH YEPTEKHU IO



YCIIOBHIO 3a1auyM. M3MepsATh JNMHEHHbIE W YIJIOBBIE BeJW4YuHBL. Pemars 3agaun Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpy0y1o OIICHKY JTMHEWHBIX U YTIIOBBIX BETUYMH PEIMETOB B peajbHOU
’KU3HU, Pa3MepoOB MPHUPOIHBIX OO0BEKTOB. Pasnmuyarh pa3mepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 33]1a4aM (C UCIOJIb30BAHUEM CMBICIOBOM
OTIOpPBI: HABOJIAIINE BOIIPOCHI U/UITU AJITOPUTMA YUEOHBIX ACHCTBUN).

[lonb30BaTbCAd INPU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, MCIIOJb30BaTh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PELLICHUH 33/1a4.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbCAd MNpPHU3HAKAMHM PABEHCTBA IPSMOYTOJBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pELIEHNU FEOMETPUUYECKUX 3a/1au (C NCIOJIb30BAaHNEM 3pUTENbHOMN HATJIAHOCTH U/WIH
BepOaNbHON OMOPBHI).

Onpenensats NapauielbHOCTh MPSMBIX C TOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HAMHU cekymas. OnpenessTe NapaJuIeJIbHOCTh NPSMBIX € IIOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM O TOYEK IPYTOU MPSAMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBbHHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yTIJIOB, OOpa30BaHHBIX MpU TEPECEUEHUH JBYX
[apaJuIeIbHBIX NMPSAMBIX CEKyIlled. Pemars mpakTUYecKue 3aayd Ha HaXO0XICHHE
YTJIOB.

MMeTs npeacTaBieHue 0 IOHATHE N'€OMETPUYECKOT0 MECTa TOYEK.

@opMyJIMpPOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, IIOJIb30BaThCA UX CBOMCTBAMU. YMETh IPUMEHATH 3T CBOMCTBA IPHU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTIOJbHUKA OKPY’KHOCTb,
LIEHTP OMHUCAHHOM OKPY>KHOCTH. OmneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YIJIOB TPEYTroJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE MEPIEHANKYJISPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTHpOBaTbCS B TMOHATHSAX UM ONEpPUPOBATh Ha 0a30BOM YpOBHE:
KacaTejapHass K OKpPYXKHOCTH, TeOpeMa O IEPIEHAMKYISIPHOCTH KacaTeJbHOM U
paguyca, IpOBEAEHHOTO K TOUKE KaCaHUS.

MMeTp mpencraBieHue O MNPOCTEHIIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHUS C IMOMOILBIO LUPKYIS U
JIMHEUKHU.

8 KUIIACC

Pacrnio3naBath OCHOBHBIC BHAbI I—IGTI;IpéX}’FOJ’HyHI/IKOB, ux  JJICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMM IIpHu pCIICHUH I'COMCTPUYCCKUX 3a/1aY.
OpI/IeHTI/IpOBaTBCﬂ B IOHATHHU — TOYKH IICPCCCUHCHUA MCAUAH TPLCYTIOJIbHUKA



(1leHTpa Macc) B pelieHruu 3a1ad.

Brnaznets nmoHsTHEM CpeHEHN JIMHUN TPEYTOJIbHUKA U TPANeluuu, IPUMEHSITh UX
CBONCTBA IIPU PEUICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1ay. ViMeTs npencraBieHue
o Teopeme daneca U TeopeMe 0 MPOMOPIHOHATBHBIX OTPE3KaxX, MPUMEHATh UX AJIs
pelIeHus MPaKTUYECKUX 3aa4 (C OMOpoii Ha 3PUTENBbHYIO HATJISITHOCTD).

[IpuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIICHUH HECIOXKHBIX
reOMEeTPUUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs TEOMETPUUYECKUX U
NPaKTUYECKUX 3a]1a4.

Brnanets TOHATHSIMEH CHHYCa, KOCHHYCa W TaHI€Hca OCTpOro yria
NPsIMOYTOJILHOTO TpeyroibHUuKa. [l0omb30BaThbCsl ATUMHU TOHATUAMH ISl PEIICHUS
NPaKTUYECKUX 3aJ7a4 (IIPU HEOOXOIMMOCTH C OMOPON Ha aJITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpPMAIIMIO) TUIOHIAAb TPEYTrOoJbHUKA M IUIOMAQAHM MHOTOYTONBHBIX (QUTYD
(MoB3ysCh, TI€ HEOOX0AUMO, KaNbKyIITOpOM). [IpUMEHSITh MOTy4YeHHBIE YMEHUS B
MPAKTUYECKHX 3aauax.

Bnagers MOHATHSAMH BIHCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCIOJIB30BaTh
TEOPEMBI O BIHMCAHHBIX YIJIAaX, yriaX MEXKIY XOpAaMu (CEKYIIUMH) U YTIIe MEXIY
KacaTeJIbHOM M XOPJAOU NPH PEIICHUH NPOCTEUIINX TEOMETPUYECKHX 3a/1a4.

Bnagers MOHSATHEM OMMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHITH CBOMCTBA
OMHCAaHHOTO YETHIPEXYTOIbHHUKA MPU PELICHUH NMPOCTEUIINX 3a/au.

[TpyuMeHsTh MOJydYeHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJIETH JUISl 33]1a4 PEaJbHOU KM3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BBIYMCICHUS C
OPUMEHEHUEM [MOJ00MsT M TPUTOHOMETPUM  (IIOJIB3YACh, TIZ€ HE00XO0IuMO,
KaJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPpUUYECKHE (DYHKIIMH OCTPBIX YTIIOB, HAXOUTh C UX TOMOIIIBIO
Pa3IUYHBIC DJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEyTrOJbHUKOBY»). HaxoauTe (C MOMOIIBIO KalbKYyJSITOpa) IJIWHBI W YTIbI IS
HETaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThCs GOpMyIaMu MPUBEICHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXIECTBOM JUISI HAXOXXJEHWS COOTHOIICHWA MEXIY TPUTOHOMETPUUYECKUMH
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO HH(OPMALIHIO).

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCUHYCOB JUISl HAXOXKIEHUS PA3JIMUHBIX
AJIIEMEHTOB TPEYTOJIbHHUKA («PEIICHNEe TPEYTOILHUKOBY ), TPUMEHSTh UX TIPH PEIICHUN
MIPOCTEHIITNX TEOMETPUUECKUX 3a]1ay.

Bnanets monstusimu npeoOpazoBaHusl MOA00HMS, COOTBETCTBEHHBIX JIEMEHTOB
no00HbIX Guryp. [loap30BaThCs CBOMCTBAMU MO00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYHUCIISATH JJIMHBI U HAXOAUTH YTIbl y TOJ00HBIX (puryp (MO anroputMy y4eOHBIX
nevicreuit). IlpuMmeHATh cBoMCcTBa MOMOOMS B TMPAKTUYECKUX 3amadax. YMeETh
MIPUBONTH MPUMEPHI MOJOOHBIX (PUTYDP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCcs TeOpeMaMH (10 BU3yaJIbHOUM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOp/l, 0 MPOU3BEJIEHUH OTPE3KOB CEKYIIHNX, O KBaJApaTe KacaTeIbHOM.



[Tonb30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3NYECKUIN
CMBICTI, IPUMEHATH UX B PELICHUH T€OMETPUUYECKUX U PU3ndeckux 3amad. [[puMeHsTh
CKaJISIPHOE MPOU3BE/IEHUE BEKTOPOB JJISI HAXOKICHUA JUIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnagete MOHATHMSMH NPaBHJIBHOIO MHOTOYTOJIbHHKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI TyTW OKPYHOCTH M paJMaHHOM MEPHI yIJIa, YMETh BBIYUCIIATH IUIONIA/Ib Kpyra
U €ro yacred (C¢ onopoil Ha crnpaBouHyr HH(popmanuio). [IpuMeHsATs noxydeHHbIE
YMEHHUSI B IPAKTUYECKUX 33]1a4ax.

Haxoguth ocu (MM LEHTPBI) CUMMETpUU (QUTYP, TPUMEHSTH JIBUKEHUS
IUIOCKOCTH B MPOCTEHIINX CIIydasiX.

[TpuMeHATh MOJydYEeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOJIENH JJI 3a7]a4 peajabHON KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS C
MPUMEHEHUEM T0J00MSI W TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3ysACh, TJIE
HEO00XO0JIUMO, KATBKYJISITOPOM).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» 7-9 KIIACCHBI

esu n3yyeHust yueOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSITHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUUECKUX MPUIIOKEHUM, TaK U UX
poiii B oOpazoBanuu. Kaxaplii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHUs] Ha OCHOBE
MMEIOIIUXCS Y HETO TaHHBIX. A JJIs 000OCHOBAaHHOTO TIPUHSATUS PEIICHUS B YCIOBUAX
HEJOCTaTKa WM U30bITKa uWHGOpMAIMM HEOOXOAMMO B TOM YHUCIE XOPOLIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAUMOCTh C(POPMHUpPOBATH y OOYYalOIIUXCA, B TOM YHCIE
obOyuatomuxcst ¢ THP, ¢yHKIMOHAIBHYIO T'paMOTHOCTh, BKJIIOYAIOIIYIO B ce0s B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIIEH YMEHUE BOCHPUHUMATh M KPUTUYECKH
aHAIM3UpOBaTh WHOOPMAIIUIO, MPEACTABICHHYIO B Pa3NuYHbIX (opmax, MOHUMAThH
BEPOSATHOCTHBIA XapakTE€p MHOTHX pEAJIbHBIX MPOLIECCOB M 3aBUCUMOCTEM,
MPOU3BOJINTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIaMU cOOpa, aHaliM3a U MPEJICTABICHUS JAHHBIX U3 PA3IUYHbIX cep KU3HU
o0I11ecTBa U TOCyJapcTBa MPUOOIIAeT 00yJaroImMXCsl K 00IECTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA»
OCHOBHOM IIIKOJIBI BBIJIEJICHBI CIIEIYIOIIUE COAEPKATEIIbHO-METOINYECKUE JIMHUU:
«IIpencraBnenue qaHHBIX U ONKMCATEIbHAS CTATUCTUKAY; « BeposATHOCTEY; « DneMeHThI
KOMOUHaTOpUuKn»; «BBegenue B Teoputo rpadony.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHCTHKA»
CITY>)KUT OCHOBOM 17151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HHGOPMAIIUEH: OT YTEHUS U
WHTEpIpeTanuy MHGOpMallUM, MPEICTABICHHONW B TaOiuIlax, Ha JUarpaMmax M
rpadukax 110 cOopa, TPEACTaBICHHUS M aHaJIM3a JaHHBIX C MCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ maHHBIMH,
oOyyarorecsi ¢ THP ydarcs cuuThIBaTh M MHTEPIPETUPOBATH JTAHHBIC, BHIIBUTATD,



apryMEHTUPOBaTb M KPUTUKOBAaTh IPOCTEUINNE TMIOTE3bl, Pa3MbIIUIATh HAal
dakTopaMy, BBI3BIBAIOIIMMU H3MEHYMBOCTh, M OILICHHBATh UX BIUSHUE Ha
paccMaTpUBaEeMbI€ BEJIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIyYaWHOM W3MEHYUBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TEOpHH BepoATHOCTEN. bonbinoe 3HaueHue it oOydaronmxcea ¢ THP 3nece nmeror
IIPAKTUYECKHUE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMM BEPOSITHOCTHBIMHU
MOJIEIISIMH.

[TonsiTue BEPOSITHOCTH BBOAMUTCA Kak Mepa MNpaBIONOAO0OUS CIIy4ailHOTrO
coobiTus. [Ipu uzyuenun xkypca obyuarommecs ¢ THP 3nakomsaTcs ¢ mpoctedmmmu
METOJAMHM  BBIYHCICHUS BEPOATHOCTEH B  CIIy4alHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMHM ~ JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMM,
NO3BOJISIIOIIMMHU CTaBUTh W peliaTh Oosiee CIOXKHBIE 3agadud. B Kypc BXonAT
HayaJbHbIE TPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBJISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
THP ¢ MHOXecTBaMM ¥ OCHOBHBIMM  OINEPALMSMH HAJ MHOXECTBAMH,
paccMaTpUBAIOTCS INPUMEpPBl  TNPUMEHEHUS I pElIeHus 3a1ad, a TaKxke
HCIIOJIb30BAHUS B IPYTUX MAaTEMaTHUYECKUX Kypcax M YYEOHbBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 wmaccax usywaercs Kypc «BeposSTHOCTH M CTAaTUCTHKA», B KOTOPBII
BXOAAT pazgensl: «lIpeacraBneHue AaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKWY; «BBeneHue B Teopuio rpadoBy.

Ha u3ydenue naHHoro xypca OoTBOAMT | y4eOHBIA Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 y4ueOHBIX Jaca.

COHEPXXAHUE YUYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA (I10
I'OAAM OBYYEHUA)

7 KIIACC

[TpencraBieHue JaHHBIX B BUAE TaOJML, AUarpaMM, rpadukoB. 3aroJHEHUE
Ta0JIHII, YTEHHE U MTOCTPOCHUE JTUuarpaMm (CTOIOUKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanbHBIX MpolieccoB. M3pneuenne nupopmanum U3 AuarpamMm u
Ta0JINL, UCTIOIB30BAHUE U UHTEPIIPETALINS JaHHBIX.

OmnucarenpHas CTAaTUCTUKA: CcpelHee apudMeTHdyeckoe, MeAHMaHa, pa3Max,
HauOosblllee W HauMEHblIee 3HadeHHs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

*Ciy4yaliHblil SKCHEepUMEHT (OMbIT) M cllydailHoe coObiTue. BeposiTHOCTh U
gacTtoTa. Posb ManoBEepOSTHBIX U MPAKTUIECKH TOCTOBEPHBIX COOBITHI B IPUPOJIC U B
oOmectBe. MOHETa U UTPaNIbHAS KOCTh B TEOPUM BEPOSTHOCTEN*4,

43necek u manee * * 0603HAUEHBI TEMBI, H3y4EHHE KOTOPBIX MPOBOAUTCSA B O3HAKOMMTEILHOM ILiane. [legaror
CaMOCTOSATEINIFHO OTpeeNsieT 00beM H3y4aeMOoro MaTepHraa.



*I'pad, BepmmHa, pedbpo. Crenenp BepiinHbl. Yuciao pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenne o cBszHocTH rpada. Llemu u ukiet. [TyTtu B rpadax.
O6xox rpada (3tinepos myTh). [IpencraBnenue 06 opuenTupoBanHOM rpade. Pemenne
3a/1a4 ¢ TOMOIIBI0 TPadoB™.

8 KUIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXecTBO. Omnepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceueHne, nonoiHeHne. CBoMCTBa onepauuii Haj
MHO>KECTBaAMHU: EPEMECTUTEIIBHOE, COYETaTEIbHOE, pacrpeneuTeabHoe,
BKIItOUeHUs. Mcronb30Banne rpaduueckoro npeCTaBICHNs MHOYKECTB JIJIsl ONTUCAHHUSI
peanbHBIX IPOLECCOB U SIBJIICHUI, IPU PELIEHUU 3a/1a4.

*U3mepenue paccerBaHus NaHHBIX. Jlucriepcust M CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBanus *.

OneMeHTapHble COOBbITHS  ciayyaiiHoro omnbiTa. Ciy4ailHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Cnyuaitnbiii BIOOp. CBsI3b MEXKIY MaOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBolicTBa J€PEBHEBR: EAMHCTBEHHOCTH ITyTH, CYIIIECTBOBAHUE BUCSIYEH
BEPUIMHBI, CBSA3b MEXAY YUCIOM BEpUIMH M 4yuciaoM pédep. IIpaBuio yMHOXEHHS.
Pemenue 3amau ¢ momoiibio rpados.

[IpotuBomnonoxkueie coObiTHs. [uarpamma Oiinepa. OObeAHHEHHE U
nepecevyenre coobiTuil. HecoBmecTHbie coObITHS. DOpMyIIa CII0KEHHS BEPOSTHOCTEM.
VYcnoBHast  BepositTHOCTh.  [IpaBuno  ymHoxkeHusi. He3aBucumble — cOOBITHS.
[IpeacraBnennre 3KCIIEpUMEHTa B BHJE JiepeBa. PelleHHe 3agad Ha HaxOXKICHHE
BEPOSTHOCTEN C MOMOUIBIO IEpEBA CIIyYaiHOTO SKCIIEpUMEHTA, [uarpamm Oisepa *.

9 KUIIACC

[IpencraBiienue TaHHBIX B BUJI€ TaOIUIl, AMArpaMm, rpauKoB, HHTEPIIPETALIUS
JTaHHBIX. YTEeHUE U MOCTPOCHUE TAOJIHII, TUArPaMM, TPa(QHUKOB MO PEaTbHBIM JaHHBIM.

[TepectanoBku u (axropuan. CoyeTaHuss U YUCIO coUYeTaHUM. *TpeyronbHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOMHATOPHKH.

*['eomeTrpuueckast BeposTHOCTh. CiyuyalHbIM BBIOOpP TOYKH U3 (UTYpHI Ha
MJIOCKOCTH, U3 OTpe3Ka M U3 TIyTH OKPYKHOCTH *,

HcnbiTanne. Ycnex u Heygaya. Cepust UCIIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepayum. BeposatHocTu coObITHI B cepun UcnibITaHu bepHyIm.

CnyvaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOSITHOCTEH. MaremaTthudeckoe
okuaanue u gucnepcud. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUUECKOTO
CpPEIHET0 3HAYEHUS BEJIMYMHBI. MaTeMaTHYeCKOe O)KUAAHUE U JUCTIEPCUS CITyYaUuHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm.

[Tonartue o 3akoHe OOJBIIMX Yuced. M3MepeHue BEpOSATHOCTEM C MOMOIIBIO
4acTOT. PoJib 1 3HaueHUEe 3aKOHA OOJIBIITUX YHCEI B MPUPOJIE U OOIIECTRE.



[JIAHUPYEMBIE [IPEJIMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEN
[IPOTPAMMBI KYPCA «BEPOSITHOCTB U CTATUCTUKA» (II0 TOIAM
OBYUYEHUS)

[IpenmMeTHbIE pe3yapTaThl OCBOEHUA Kypca « BeposaTHOCTh U cTaTucTKay B 7-9
KJIACCaX XapaKTEPU3YIOTCs CIECYIOINMHU YMEHUSAMM.

7 KIIACC

Ywurare wuH(pOpMaIMIO, TPEACTABICHHYIO B Ta0IWIax, Ha JgUarpaMMax;
MPEJCTABIATh JaHHbIE B BHUJE TaONUI, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYyroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HaTJISITHOCTH W/WJIHM BEpOaTbHOM OTMOPHI).

OnucelBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MIpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA TUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MeraHa, HauOoJIblllee 1 HaMMEHbIIIee 3HAUYCHUs, pa3Max.

NMeTh mnpencraBieHUE O CIy4yalHOM M3MEHUYMBOCTHM Ha IIpUMEpax LIEH,
(GU3MYECKUX BEJIWYUH, AHTPOINIOMETPUYECKUX JAHHBIX; HUMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

8 KVIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(POpPMAILMIO, MPEJACTABICHHYIO B BHJE
TabyuL, auarpamm, rpauKoB; MPEACTABIATh JaHHBIE B BHUJE TaOJIML, quarpamw,
rpauKoB.

OnuceIBaTh MOCIIE COBMECTHOTO aHAIM3a JaHHBIE C MOMOIIbIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAaYeHUH U Mep pacceuBaHus (pa3max, IUCIepCcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCTOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE MO
pe3yJibTataM U3MEpeHUW U HaOMoAeHUM (C HCMOJB30BAaHHUEM 3PUTEIBLHOU
HaIJISIIHOCTH W/WH BepOaIbHOM OMOpHI).

HaxonuTh BEpOSTHOCTH CIly4allHBIX COOBITUH B ONBITaX, 3Has BEPOSATHOCTH
AJIIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAapPHBIMU COOBITUSMH (C HCIOJB30BAHUEM 3pUTENBHON HArMSAHOCTH W/WIN
BepOaJbHOM OTOPHI).

HNmers mnpencraBieHue O rpadUyecKux MOJIENAX: JEpeBO CIy4daillHOro
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAsI MPsAMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITIOJIHSTH ONEpPally HaJl MHOXECTBaMU: OObEAUHEHUE, TIEPECEUCHUE, IOTIOJIHEHNUE;
MEPEUYNCIATh  BJEMEHThl MHOXECTB, IPUMEHSTh CBOMCTBA MHOXECTB (C
MCIIOJIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

Nmeth mpencraBieHue o rpauueckoM Mpe/ICTABIEHUE MHOMXECTB U CBS3Ei
MEXIy HUMH JJI1 ONTMCAHUS MPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 JIpYyTUX YYEOHBIX NPEIMETOB U KyPCOB.



9 KUIIACC

N3Bnekath 1 IpeoOpa3oBeIBaTh MH(POPMAIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUIll, JuarpamMm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJuIIl, JUarpamMm, rpauKoB.

Pemats mpocTeiimue 3aa4un OpraHn30BaHHBIM I1epe00pOM BapruaHTOB, a TAKKE
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

NMeTp mpencraBiieHuEe 00 ONUCATENbHBIX XapaKTEPUCTHKAx JJIsi MAaCCHBOB
YUCJIOBBIX JIAHHBIX, B TOM YHUCJIE CPEJIHUE 3HAUYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSACh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOI0AeHUH (C OMOPOil HA CIIPABOYHYIO
nH(}OpMAITHIO).

HaxonuTh BEpOATHOCTH CIy4aHBIX COOBITUN B W3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMH D3JIEMEHTAPHBIMHU COOBITHSIMHU, B CEPHSIX
WCTIBITAHUM 10 TIEPBOIO YCIIEXa, B CEPUSIX UCTIBITAHUI bepHyuIn.

NMeTh mnpencTtaBieHUE O CIy4yalHOM BEJIMYMHE W O PACOpPEIeIICHUH
BEPOSITHOCTEM.

NMeTh mnpencTaBieHWE O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YallHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTuueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl y4EOHOro mpeaMera
«MaremaTHKay aJanTHPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusi 00YYaronXcs ¢
3aJIeP>KKOM TICUXUUYECKOTO Pa3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOUINM pa3zieioM ¢enepanbHoil pabouel mporpaMMbl
ydeOHoro npeamera «MareMaTuka» o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu stom Opranuzamus
BIIPAaBE camMa BHOCUTh H3MEHEHUS B COJEpKaHUE U pacopeleseHue ydyeOHOro marepuana IO TojJaM OOy4yeHus, B
NOCJIEIOBATENBHOCTh U3YUEHHUSI TEM U KOJIMYECTBO YACOB Ha OCBOCHHE KaXKJOW TEMBI, ONPEEICHHE OPraHU3allMOHHBIX (OpM
o0yyeHuss u T.. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHMI OompenesnsieTcs BbIOpaHHbIM oOpa3oBaTenbHOM opranuzanuet YMK,
WH/IMBHUIYaJIbHBIMHU NCUXO(U3NUYECKUMH OCOOCHHOCTSIMU KOHKpPETHBbIX oOyuatomuxcs ¢ THP, creneHplo yCBOEHHOCTH MMHU
y4eOHBIX TEM, PEKOMEHJALUsAMHU [0 OTOOpY M aJanTaluu Y4yeOHOro marepuaja 10 MaTeMaTHKe, MPEICTaBICHHBIMU B
[losicHUTENBHON 3aIIUCKE.

5 knace (He menee 170 1)

Ha3Baunmue
pasaesia (TemMbl)
Kypca (4McJ10

OcHoBHOE coacpkanue

OcHoBHbIE BHbI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
HarypanbHble Hecatuynas cucrema cuucieHus. Psan HaTypanpHbIX uyucell |UuTarb, 3anMcbiBaTbhb, CPABHUBATH HATypaJbHBIE 4YHUCIA,
uucaa. Jleiicreus ¢ |Hatypanbubiii psa. Yucno 0. HartypanbHble 4ucia Ha|y4acTBOBaThb B OOCY:KI€HHMH CHOCO00OB YIIOPSIOYMBAHUSA
HATYPaJbHBIMHU KOOpP-AMHATHOM npsAMoi. CpaBHEHHE, OKPYTJIEHUE HaTypPaJIbHBIX | YUCEL.
Y CJIAMM quces. N300paxkarb KOOPAMHATHYIO MPSAMYyHO, OTMe4aThb 4HCIIA

(43 1)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CoiicTBa HyJs NIpPH CIOKEHHH W -YMHOXEHHUH, CBOWCTBA
equHuIl  Ipu  yMHOxeHuu.  IlepemecturensHoe U
COYeTaTeIbHOE  CBOMCTBA  CJIOXKEHHS W YMHOXCHHS,
*pacrpeeNuTeNHOE CBOMCTBO yMHOMKEH s * 4,

TOYKaMHM Ha KOOPAMHATHOW NpPSAMOM, HAXOAUTh KOOPAUHATHI
TOYKH.

HccnenoBath cBoiicTBa HaTypaiabHOro psiaa, unucen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnonb30BaTh NPaBUI0 OKPYIVIEHUS HATYPAJIBbHBIX YACET IPH
HEO0XOIMMOCTH C OIOPOi Ha aJITOPUTM MpaBUIIA.




*JlemuTend ¥ KpaTHble® uucna, pas3lioKEHHE 4Yuclia Ha
MHOXUTenH. JleneHue ¢ ocraTkoM. IIpocTele M cocTaBHBIE
yrcna. *[Ipu3naku genmumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypalbHbIM [TOKa3aTEIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcTOBBIX 3a/1a4 Ha Bce apu(pMeTHYECKUE IeHCTBHUS,
Ha JIBJKEHUE U NTOKYIIKH.

BopinoaHaTs, apudmerndyeckue JAeCTBUS C HATYPaIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAKEHUU CO
CKOOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YATATH CTEIICHU,
HCI0JIb30BATh TEPMHUHOJIOTHI0 (OCHOBaHHUE, I10Ka3aTelsb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TIpH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

BbInoiHATH, TNPUKUAKY U ONEHKY 3HAaYCHUN YHCIOBBIX
BBIPDAKEHU, MpeAaratb U NPUMEHATh NMPHEMBI MPOBEPKH
BBIYMCIICHUM.

Hcnonb30BaTh MNpu BBIYUCICHUSAX TepeMeCTHTeJbHOe |
coueTarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeaeauTebHOE CBOIICTBO YMHOKeHUS *;
dopMynMpoBaTh U INPUMEHATH IpaBUa MNPeodpa3oBaAHUA
YHMCJI0BbIX BbIPA:KEHU HA OCHOBE CBOMCTB apu(PMeTHYeCKHX
AelcTBHIA MPU HEOOXOAMMOCTH C HANPABJISIIOLIEH MOMOIIBIO.
®opmMyaupoBaTh OMpeaeJeHHsl JEIUTeNs M KpaTHOro (c
ONOpPO¥ Ha aJITOPUTM IPaBUJIA), HA3BIBATH JCIUTENIN U KpaTHbIE
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  4YHCIIA;
(¢hopMyMpPoBaTH U MPUMEHSATH NMPU3HAKH JIETUMOCTH Ha 2, 3,
5,9, 10, (c omopoif Ha @IrOPUTM IpaBUJa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAaHUS O
HaTypaJIbHBIX YUCIIAX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUS M OTPHUIAHMS BBICKA3bIBAaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEI C OMOPOi Ha oOpasell.

Pemath TEKCTOBBIE 3aJaud  apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXIy BEJIMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 11€HA, KOJIWYECTBO, CTOUMOCTh H JIp.) TIPH
HEOOXOIMMOCTH C MCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATH TEKCT 3a/1a4M, nepeopMyJIHPOBATH YCIOBHE,
U3BJIEKATH HEOO0XOIUMBIE JTaHHBIE, YCTAaHABJIUBATH
3aBHCHUMOCTH MEXIYy BEIMYMHAMH TPH HEOOXOJAMMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
CXEMBI, TaOIHLIBI.
[IpuBoauTs, pa3douparts
pelIeHU  TEeKCTOBBIX  3ajay
HAIPAaBJIAIOIIEH TOMOIIBIO).

C nomompbl0 meJarora OLEHWMBATh IOJyYEHHBIH PE3yNbTaT,
OCYILIECTBJATH  CaMOKOHTPOJb, IpOBEPSsl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDb OLINOKH.

*Pemate 3agaum ¢ MOMOIIbLIO Mepedopa BcexX BO3MOMKHBIX
BAPHAHTOB *.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

pasiuyHbIe
(ipu

peuicHusd, 3alrcu
HeO6XO,Z[I/IMOCTI/I C

Harasanasn
reomerpus. JJuHuu

Ha IMJIOCKOCTH
(12 4)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. VM3mepenue ATuHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[TpakTueckas pabota «IlocTpoenne y3opa u3 OKpyKHOCTEHY.

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TyNOW W pPa3BEPHYTHIA YIJIBL.

[Tpaktuyeckas pabora «IlocTpoeHue yriosy.

Pacno3naBarp Ha 4eprekax, pHUCYHKaX, ONHUCHIBATD,
UCIOJb3Yysl TEPMHHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOJUMOCTH IO
BU3YaJbHOW OIIOpE): TOUKY, MpPSAMYI0, OTPE30K, JIyd, Yrodi,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NMPUMePBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIOUMX (OpMYy H3YyUEHHBIX (UTYp, ONEHUBATh WX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHUSI ¥ U3MEPEHMS: M3MEPATDH JUIMHY OTPE3Ka, BEIIMUYUHY
yINia; CTPOMTHL OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJIMYMHBI;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTB 33JJaHHOT'O paJnyca.

N3006paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AaJrOPUTMbI IIOCTPOCHMS IIOCIE€ COBMECTHOI'O
aHaJm3a.

Pacno3HaBath M M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare mnpsMoOH, OCTpbI, TymnoW, pa3BEPHYTHIA  YIJIbI,
CPABHUBATH YIJIbL.




BbruncasiTe JUIMHBI OTPE3KOB, TIOMAHbIX.

IlonuMaTh M HMCHOJB30BATH TMPH PelIeHHWH 3ajJa4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPUYECKONH CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MeEpP; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €MHUIIAX U3MEPEHUs PU HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO HH()OPMAIIHIO.

HccnenoBarh Gurypsl u KOHQUrypaluu, UCMONIb3Ys UG POBLIE

pecypChlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunpHbie U HempaBwibHbIe ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-O0paTHBIC IPOOH.

Pemenune TexcToBBIX 3amad, copepxamux Apodu. OCHOBHBIE
3a/1ayu Ha ApOOH.

[TpumeHenne OyKB JUIs 3aITMCH MaTEMATUIECKUX BBIPAKECHUH U
MIPEJI0KEHUH.

MoneaupoBath B Tpapuueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTth ¥ 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAI0YMBAHUS APOOECH.
M300paxkaTth  OOBIKHOBEHHBIE  APOOM  TOYKAMH  Ha
KOOpJMHATHOM  IpSAMOM; HMCHOJIB30BATH  KOOPAMHATHYIO
IPSMYIO JIUTsI CPABHEHUS IPOOCH.

®opMyIHPOBATh, 3ANUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOM JIpoOM C ONOpOH Ha MPaBUIIO;
MCNOJIb30BaTh OCHOBHOE CBOMCTBO JpoOM Ui *cokpalieHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
NPOCTEHIINX CIydasx™®.

IpencraBasaTe 1m0 o00pa3lly CMELMIaHHYIO JApoOb B BUIE
HENPAaBWJIBHOM M  BBIIEHATH LEIYK YacThb YWCIA U3
HENPaBWJIBHON IpoOH.

BoInoJHATh apudpmernyeckne AeiicTBHS ¢ OOBIKHOBEHHBIMU
Ipo0sSIMM B TPOCTBIX CIIydasx; MNPUMEHATh CBOICTBA
apu(pMeTHYECKUX IeHCTBUIN [T pallMOHAIN3ALUHN BEIYUCICHHMN.
BbINOJHATL NPUKHAKY M OLEHKY pPe3ybTaTa BBIYHMCICHUM;
npeaIaraTh ¥ NPUMeHATh NPHEMBbI NPOBEPKH BbIYKCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBONCTB ApoOeii, omupasch Ha
YHUCIOBbIE OJKCIIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JPOOSX,




NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDHI.
Pemars mnpocreiiive TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HAXO0XKJACHHE YaCTH IIEJIOTO H
LIEJIOTO 10 €r0 YacCTH; BBISABJATH UX CXOJACTBA U Pa3Inyus *.
MopaenupoBaTh XOJ PELICHUs 3aJadyd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIHUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3aliCH PEIICHUH TEKCTOBBIX 3a7ad MPH HEOOXOJAMMOCTH C
HAIPABJIAIONICH TOMOIIIBIO.

C noMoubi0 mnegarora OMeHUWBATh IOJYYEHHBIN peE3yJIbTarT,

OCyHIECTBJIATH  CaMOKOHTpPOJIb,  INpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasiinas MHoroyronpHukd.  YeTbIpEXyroibHUK,  HpPSIMOYTOJIbHUK, | Pacmo3HaBaTh, M300pakaTh C IOMOUIbIO  YEPTEKHBIX

reoMeTpusi. KBazpar. MHCTPYMEHTOB M OT pPYyKH, MOAENUPOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYTOJIEHUKH.

(10 u.) TLIoWa/Ab | EPUMETP PAMOYTONBHUKA U MHOTOYTOJIBHHKOB, IIpuBoauTh MpUMepPbI OO0BEKTOB PEATBHOTO MHUPA, UMEIOIIUX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, AMHUIE m3Mepems|POPMY — MHOTOYTONBHHKA, NpAMOYTONIbHHKA,  KBa/paTd,
rtomau. TlepuMeTp MHOrOYTONbHUKA. TPEYTOJIbHUKA, OLIEeHMBATH UX JIMHEIHHBIE Pa3MEpBI.

BoIuuc/asiTh: TEPUMETP TPEYTOJbHUKA, MPSMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOINAAb MPSAMOYTOJIbHUKA, KBajapaTa (IpH
HEO0OXOJUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxarb OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYHOYTOJILHBIE TPEYTOJIBHUKH.

CrpounTh Ha KieT4yaToi Oymare KBaJgpaT U MPSMOYTOJIHUK C
3aaHHbIMHU JJIMHAMU CTOPOH.

HccaenoBarh cBoiicTBa NPAMOYTOJNBHUKA, KBaapara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
Pacno3dnaBarh HCTHHHBIE W JIOKHBIE BBICKA3bIBAHHUS O
MHOTI'OYT'OJIbHUKAX, HPUBOJAMTH NPHUMeEPbI U KOHTPIIPUMEDHI.
HceaenoBarh 3aBUCMMOCTD IUIOINAAN KBaJpaTa OT JAJIHHBI €10
CTOPOHBL.




Hcnonb30BaTh CBOiicTBA KBAJPAaTHON CETKHU JIJISl MOCTPOCHUS
¢uryp;  pa3douBaTh  TPSIMOYTOJIBHMK  HA  KBaJparhl,
TPEYTrOJIbHUKH, COCTABJATL (QUTYpHl M3 KBaJIpaTOB H
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX TUJIOIA/Ib, pa30UBaTh (PUTYpPHI
Ha MPSMOYTOJIbHUKU Y KBAAPAThl M HAXOIUTh WX TUIONIAAb (IpH
HEO0OXOIUMOCTH C HAMPABJISIONICH TOMOIIBIO).

Beipakath BenMUYMHY IUIOIAAM B Pa3JIMYHBIX €IUHMIAX
U3MEPEHHUS] METPUUECKOM CHCTEMBl MEp, HCIO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €IUHUIAMH W3MEpPEHUS
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPON Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemarh 3agadyu u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
MpaBUJIa, 00CY:KIATh Pa3JMYHbIe CIIOCOOBI PEIICHUS 33/1a4.

JlecaTHUHBIE
npoou
(38 )

Hecstuunas 3anmuck apodeii. CpaBHEHHE JECATHYHBIX APOOCH.

JeiictBus ¢ necaTHYHBIMU Apoosimu. OKpyTiieHHE AeCATUYHBIX
JpoOeH.

Permenne TeKCTOBBIX 3adad, coaepkammx ApoOu. OCHOBHBIC
3a/1auu Ha JpooHu.

IMpeacraBasiTh ACCATHYHYIO APOOb B BHIE OOBIKHOBEHHOM,
YUTATh W 3aNHUCHIBATh, CPaAaBHUBATH JICCATUYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIOYUBAHUSA
JECATUYHBIX ApOOeil.

N3o06paxkars aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBIAATH CXOACTBAa M Pa3jIM4Us IPaBUI apHU(PMETUUECKUX
JENCTBUI ¢ HATYpaJIbHBIMHU YUCIAMHU U IECATUYHBIMU APOOSIMU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinmosHATL apupmeTndyeckue JeHCTBUS C JECATUYHBIMU
Ipo0sIMHU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[Ipumensite cBoiicTBa apudmMeTrnyeckux JAEUCTBUN  JUIsS
palMoHANN3alUM BHIYUCIICHUI.

[IpuMeHsATH NPAaBUJIO0 OKPYIJIEHHA JECATUYHBIX ApO0ei, npu
HEOOXOIUMOCTH C BU3YAJIbHOM OMOPOIA.

IIpoBoauTL MCCIETOBAHUSI CBOMCTB JECATUYHBIX JApoOeH,
ONUpasCh Ha YUCIOBbIE SKCHEPUMEHTHI (B TOM YHCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMePbl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.
Pemare mpocrteiilie TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpOOHBIE TaHHBIE, M Ha *HAXO0KJICHNE YaCTH LEJIOTO U IeJIOT0 110
€ro 4acTu *; BbIAABJSITh UX CXOJCTBA M PA3JIMYHUS.
MoaenupoBaTh XOJ PELIEHUS 33Jaud C IOMOILBIO PUCYHKA,
cxeMbl, Tabmuubl. Pa3duparh pa3inuyHble PELICHUs, 3aIUCH
peLIeHUH TEKCTOBBIX 3a/a4.

OnepupoBaTh APOOHBIMU YHCIAMU B PEATbHBIX >KU3HEHHBIX
CUTYaLUsIX.

C noMombI0 MeAarora ONEHUBATH INOJIYYCHHBINH PE3yJIbTarT,
OCYILIEeCTBJATH  CaMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTb OIINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanasn
reomeTpus.
Tena u purypbi
B IIPOCTPAHCTBE
(9 4)

*MuororpaHHuku. M3o0paxkeHne MHOTOrpaHHHKOB. Mopaenu
IIPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapannenenumnesn, kKyo. Pa3Béprku kyba u
napaJuleenuesna.
O06BéM KyOa, mpAMOYTOJIBHOTO Mapajuiesenumneaa’™.

Pacno3naBatp Ha 4epTeikax, PHCYHKAaX, B OKpYKalolleM
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes], Ky0, MHOTOTPaHHUKH,
ONUCBHIBATB, HCHOJb3YS  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTs MpUMeEPbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHMKA, IPSIMOYTOJIBHOTO Mapaljiesienumnesa,

KyOa.
N3o6paxkarh Ky0 Ha KieTyaTol Oymare.
HccaenoBath cBOlicTBa KyOa, IPSIMOYTOJILHOTO

napajuieNienune/a, MHOTOIPAaHHUKOB, WCIOJB3Ysl MOJCIH IPU
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MTOMOIIBIO.

Pacno3HaBare pa3BéPTKHM Kyba W TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaienenurnes u3 OymMaru U mpouux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MeEpeHMs], BBIYMCJASATH IUIOIAAb IOBEPXHOCTH;
00bEM Ky0Oa, MPSMOYTOJIBLHOTO TMapajuieNienuIiea ¢ Oopoi Ha
ITOPUTM y4eOHBIX JIEHCTBUI; WMCCAeT0BATh 3aBHCHMOCTH




00béMa Ky0Oa OT IJIMHEI ero pedpa.

Habawaate W NpoOBOAMTH AHAJOTHH MEXIY IOHATHAMHU
IUIOLIAIM U 00bEMA, TEpUMETPa U IUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HU.

IloBTOpeHue
M 00001IeHUe
(10 41.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOAOB Kypca 5 Kiacca,
000011IEHNE 3HAHUI.

BoruucasTh 3HaU€HUS BBIPAKEHUM, COJIEpKAILUX HATYpaJIbHbIE
Yyucia, OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YKces MPU HEOOXOJUMOCTH C HAPaBISAIOLIEH
[TOMOLUIBIO.

BeiOoupaTtr  cmocod  CpaBHEHHUsT  4MCEl,  BBIYUCICHUH,
NPUMEHATh CBOiicTBa apudMeTHdecKux JCHCTBUH Ui
panMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOIHAEMBIX JCHCTBUNA M
CaMONIPOBEPKY pe3ysbTaTa BIUUCICHUMN.

Pemate mpocreiilume 3agauM U3  PEAIBHOW  KU3HH,
NPUMEHATHL MaTeMaTHYecKue 3HAHUS IS PELICHUs 3a/1a4 U3
JIPYTUX YU4EOHBIX TTPEIMETOB.
Pemiars mpocreiimme 3aga4yu
CPAaBHUBATBH  CIOCOOBLI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HbBIMH
3aj1aum,

crmocooamMu,
BbIOMpPaATh

6 knacc (He menee 170 9)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOE conep:kanue

OcHoOBHBIE BUBI 1eSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HarypanbHbie Apudmernueckue eiCTBUS ¢ MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnueckue AelicTBHSI C MHOTO3HAYHBIMU
qucjaa YUCJIIaMU. YucioBeie BbIPpAXKCHUA, IMOpAI0K HGfICTBI/IfI, HaTypaJbHBIMU 4YHUCJIaMHM, HAXOAUTh 3HAYCHHUSA UYHCIOBBIX
(30 ) UCTONIb30BaHNe CKOOOK. OKpyTJIeHHEe HATypaJIbHBIX YHCET. BBIPQXXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISTH 3HAYEHHU S




JlenuTenu U KpaTHbBIC Ynciia; *HanOOIbIINN OOIIMI ICTUTENb 1
HauMeHbIee odIee KpaTHoe *.

PasznoxeHne umcna Ha INPOCTbIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [{eleHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a7ad.

BBIPAXKEHUM, COJIEPHKAITUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLEHKY 3HAYCHUW YMCIIOBBIX
BBIPAKEHUH, MIPUMEHSITh MPUEMBbI TPOBEPKH PE3yibTATA.
Hcnonbs3oBare NpH  BBIYMCICHUAX MepeMeCTHTEbHOE U
coyerarejibHOE CBOMCTBA CJIO0KEHUS M  YMHOKEHHUS,
*pacnpeaeauTeibHOe CBOMCTBO YMHOKEHHUSI OTHOCUTEJIbHO
CJI0KeHHs ¥, CBOMCTBA apu(P)MeTHIYECKHUX JIeHCTBHIA.
HccaenoBarb  YMCIOBBIE  3aKOHOMEPHOCTH,  ITPOBOAUTH
YHUCJIOBBIE IKCTIEPUMEHTHI.

@®opMyIMPOBATH  ONpeJeJeHUs JEIuTelsd UM  KpaTHOIO,
HauOOJBIIEro OOIIEro MOeNUTEIs KM HaUMEHBIIETO OOIIEro
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHMCEJ; HCMOJIb30BATh ATH
MTOHATHS MPHU PEIICHUH 3a/1a4 (TIpU HEOOXOJUMOCTH C OIOPOH Ha
QJICOPUTM IIpaBUIA).

IIpuMeHSITH AJTOPUTMBI BBHIYHMCICHUS HaWOOIBIIEr0 OOIIETro
JIEUTENsI W HAaWUMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QJITOPUTM Pa3JI0KEHUS YUCiIa HA TPOCThIE MHOKHUTEIIH.
HccnenoBarh CBOMCTBA JIEIMMOCTH CYMMbl M NPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauThL NpUMepPbI 4YHUCEN C 33JaHHBIMM CBOMCTBAaMH,
Pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEP)KICHUS O CBOMCTBAX
qucell, OMPOBEPraTh HEBEPHbIE YTBEP)KIEHUS C IOMOUIbIO
KOHTPIPUMEPOB.

KoncTpyupoBare  MaTeMaTMyeckue  NpelJOKEHUSA  C
MTOMOIIIBIO CBSA30K «H», «HUITN», «ECIH..., TO...» 10 00pa3Iy.
PemaThb TEKCTOBEIC 3a7a4UM, BKIIFOUAIOIIME IIOHSATHS ASIUMOCTH,
apudmeTnyeckuM CcrnocobOM, UCIOIB30BaTh TMepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OMIOPOM Ha BOIPOCHBIN IJIaH.
MopaeanpoBaTh XOJ pEUICHUSA 3aJayd C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIEL.

[TpuBoaNTH, pa3dbuparh, OLEHHUBATH Pa3JIHYHbIE PpPelIeHUs],
3allMCH  PellleHNH TeKCTOBBIX 3aJay C HalpaBISOIIEH
IIOMOIIBIO.

Kputnyecku oreHuBaTh MoJyYeHHBIH pe3yJbTaT, HAXOAUTh




OIINOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH

(79)

*[lepnennukymnspuele npsimeie. [lapannensHeie nmpsmbie *.

Paccrosgnue Mexay IByMsl TOYKaMH, OT TOYKHM IO NPSAMOH,
JUIMHA ITyTH HA KBAaJPAaTHOM CETKE.
*[IpumMepsl MPSAMBIX B TPOCTPAHCTBE *.

Pacno3HaBarp Ha uepTexax, PUCYHKax CIy4al B3aMMHOIO
PacCIoJIOKCHHA ABYX IIPAMBIX.

HN300paxkatb ¢ NOMOIIbI) YePTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsMbie, JBE
napajuleNbHbIe MPSMBIE, CTPOUTH MPSIMYIO, MEPIECHIUKYISIPHYIO
JIAaHHOM.

I[IpuBoauTH npuMepbl napauieTbHOCTU u
MEPIEHINKYIIAPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHHUKAX HEPHEHAUKYISIPHBIE H
napajuleJibHble CTOpOoHBL. M300pazkaTh MHOTOYTOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMA CTOPOHAMH 10 00pasILy.
Haxozme pacCTodHnuC MCKAY JABYMA TOYKAMH, OT TOYKHU OO0
OpsIMOW, JUIMHY IyTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIOJIB3YS IU(PPOBEIC PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokparienue apobeit. CpaBHEHHUE U YIIOPSAOUYNBAHHUE IPOOEH.
Hecaruunble 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudmernueckue  neictBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHHMH. *Macmral*,
MIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhlumcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ TPOIICHTY.

Pemenne TeKCTOBBIX 3a1a4, COAEPIKANTUX IPOOU U TTPOIICHTHI.
[TpakTudeckast pabota « OTHOIIEHUE AJIUHBI OKPYKHOCTU K €€
JTIAAMETPY».

CpaBHHMBATH M YNOPSIIOYHMBATH JpOoOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasith JECATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell M OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHS] APOOHBIX YHUCEN MpU HX
CPaBHEHMM, NIPU BbIUMCICHUSAX (IpU HEOOXOJUMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM TpU IpeoOpazoBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoinoaHATL apudMeTnyecKue 1eidcTBHA C OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

Beruucasrts 3HAYECHUS BBIPAKECHHI, CoZIeprKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusg JApoOel, BbIOMPATh CHOCO0, NMPUMEHATH
cBoiicTBa apuMEeTHUECKUX IEHCTBUIA A1 pallMOHATH3AIUU
BBIYMCIICHHI.




CocTaBiasiTb OTHOUIEHMS M IPONOPLHH, HAXOAMTH OTHOLLIEHUE
BEJIMYMH, JICTIUTh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTAIbHBIM IYTéM OTHOLICHHWE JIMHBI
OKpyXHOCTH K €€ Juamerpy (Ipu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

HaxomuTh MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIOJIB3YS MacIlTad ¢ OMOpOol Ha AITOPUTM YUEOHBIX JACHCTBUM.
OOBSICHATH, YTO TAKOE IIPOLIEHT, YIOTPEOIATH 000POTHI pEUYH CO
CJIOBOM «IIPOLICHT». BhIpaxkaTh NPOLEHTHI B IpOOsIX U IpoOu B
MPOIIEHTaX, OTHOLICHHE IBYX BEJIMYMH B MIPOICHTAX.
BbIunciasiTe OPOLIEHT OT YUCIIA U YUCIIO IO €T0 HPOLIEHTY.
OxpyrasTs ApodU U IPOLEHTHI, HAXOAUTh TPUOIMIKEHUS YU CET
IPU HEOOXOIMMOCTH € UCTIOJIB30BAHUEM BU3YAIbHOM OMOPHI.
Pematp 3agaum Ha 4YacTW, MPOLEHTHI, NPOMOPIMH, HA
HaxXOoXJIeHue ApoOu (TPOIeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (TpoleHty), npoOu (MPOLeHTa), KOTOPBIA COCTaBIISIET
onxHa BenuuumHa oT apyroi. IlpuBoguTts, pa3duparkb,
OIIEHNBAThH PA3JIMYHBIC PEHICHHUS, 3alIUCH PEIICHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUI U JAMACPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 TIPEICTABICHHBIX JTaHHBIX.

Harasanas
reomeTpusi.
Cummerpust
(69)

*QOcesast cummertpus. LleHTpanbHas cuMMeTpusl.

[TocTpoeHne cUMMETPUYHBIX BUTYD.
CuMMmeTpus B IPOCTpaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHHsIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOIIBI0O MHCTPYMEHTOB (Urypy (OTpe30K,
JIOMaHyl0, TPEYrOJbHUK, TPAMOYTOJIBHUK, OKPYXHOCTD),
CUMMETPUYHYK) JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CUMMETPHUH B OKPYIKAOILIEM MHpE.
MopneaupoBars U3 Oymaru JBe (GUIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO INPSMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaIHy, UCIIOJIb3Ys CBOICTBO CHMMETPHUH, B TOM UHUCIIE C
MOMOUIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ul 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npe/uiokeHnil.  *BykBeHHbIE  BBID@KEHHSI W YHCIIOBBIC
[IOACTAHOBKU ™.

bykBeHHBIE paBEHCTBA, HAX0XKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMmyJIbL.

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCEN, P 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKACHHM, COCTABIATh OYKBCHHBIE
BBIPAYKECHHUS 10 YCIIOBUIO 3aJ]a4H.

HccaenoBarh  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JJI UX 3aITUCH.

BolunciasiTh 9MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPAKEHUS MPU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aJTOPUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOIIAaN
NpSIMOYTOJIbHUKA, KBajpaTa; JUIMHBI OKPYXHOCTH, TUIOIIAJN
KpyTa; BHINOJIHSITH BRIYHCJIEHHS 110 3TUM (HOopMyIaM.
CocraBasith (GopMyJibl, BBIPAKAIOLIUE 3aBUCUMOCTU MEXY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyJiam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHUECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, IIpUMEpPEHL YETBIPEXYTOJIBHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOHCTBAa CTOpPOH, YIJIOB,
JMaroHanei.

N3mepenue yriioB. Buibsl TpeyrojJbHHUKOB.

[Tepumerp MHoroyronpHuka. Ilmomans ¢urypsr. dopmyssl
nepuMerpa M IUIOWAAM HpsMoyronbHuKa. [lpubmmxénHoe
U3MepeHue miouanu Guryp.

*[IpakTuueckas padora «Ilmomans kpyra» *.

N300paxkaTh Ha HEIWHOBAHHOW W KJeT4yaroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOIiCTBaMH: C
NnapajuieIbHbIMHU, MEPHNEHIUKYISIPHBIMA, PABHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMM W JIp., PaBHOOEIPEHHBIM TPEyrojbHUK.
IIpennarars 1 00cyK1aTh C1IOCOOBI, AATOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YyS  OKCIIEPUMEHT,  HaOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  TPSAMOYIOJBHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBLHUKH C OMTOPOI HA BOTIPOCHBIH TJIaH.
O00CcHOBBIBATBH, OMPOBEPraTh C IOMOIIBI0 KOHTPIPUMEDPOB
YTBEPKIACHUSI O TMPSAMOYTOJbHUKE, KBaJpaTe, Pacno3HaABaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

H3MmepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJbl, B TOM
4HUCJIE B MHOT'OYI'OJIBHUKE, CPAaBHUBATH YIUIbI; Paclo3HABATH
OCTpbI€, IPSIMbIE, TYIIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBathb, H300paxaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIbHBIN,




TYIOYTOJIbHBIM, paBHOOCIPEHHBIH, PaBHOCTOPOHHMI
TPEYrOoNbHUKUA (NP HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJbHOU OMOPHI).

Boruucasts TepuMeTp MHOT'OYTOJIbHHUKA, IIo1ab
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKH, HA paBHbBIE
GUrypsl, HCHONB30BATh METPUUYECKUE EAMHHIBI H3MEPEHUS
JUTMHBI 1 IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudInkEéHHOEe U3MepeHne JIUH U IUIOIaneh
Ha KJIeT4aroil Oymare, NpUONMKEHHOE W3MEPEHUE [UIMHBI
OKPY>KHOCTH, TUIOIIAJH KpyTa.

IToo0xkuTEIBHBIE H

]_[eJ'IBIe qucjia. *MOI[y.HB quciia, reoMCTpHUUCCKasa

IIpuBOAMTH, NMpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU

OTpHNATEe/bHbIE  |MHTEpHpeTalys Momys. YucIoBble HPOMEKYTKH *, TI0JIOKMTENBHBIX U OTPULATENbHbIX YUCEIL.
mcIa TonokuTenbible 1 OTpuuaTensibre umcia.  Cpasherme | I300PAKaTh UEIbIC UMCIA, TONOKUTEILHBIC H OTPHIATCIHHBIC
(40 4) HOMOKHTEIBHBIX M OTPHLATEIbHBIX dncer. Apudmernueckue | HCIa TOUKAMH HA WHCIOBOH IPAMOMH, HCTIOIB30BATE YHC/IOBYIO
JeHCTBYSA C TTOI0KUTEIBHBIMU U OTPHIATENLHBIMY ukcamy, | IPAMYIO JUTA CPABHCHMA GHCCI.
PelweHte TEKCTOBbIX 31a1. IpuMeHsIT, NPABWJIA CPABHEHHUS, YHNOPSAOYMBATEL lEIbIe
qucia; *HaxoauTh MOIyJIb UuCiia™,
@®opMyIMpPOBATH NPABUJIA BLUUCICHUS C TOJI0KHTENLHBIMU U
OTPHULIATENBHBIMA YUCIAMH, HAXOAUTH 3HAYEHHSI YHMCIIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TOJOXKHUTENLHBIMA M  OTPMIATENbHBIMM YMCIAMH HpH
HE0OXOMMOCTH C OIIOPOii Ha aITOPHTM HPaBUIIA.
IpuMeHsITL  CBOWCTBA CJIOKEHHS W YMHOXEHHS  JUIS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
Mpeacrapaenue | [IpsAMOyronbHas — cuCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPUPOBATHL MOHATHE IPAMOYTOJLHOM
JIAHHBIX KOOpJMHATHI TOUKU Ha IJIOCKOCTH, abCIHcca ¥ OpJMHATA. CHUCTEMBI ~ KOOPAMHAT  HAa  IUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYroBble TUATPAMMbL. TEPMHHOJIOTHIO; CTPOMTh Ha KOOPIMHATHOMN MJIOCKOCTH TOUKH M

[Tpaktuyeckas padora «IlocTpoeHue quarpamm».
Pemenne  TEKCTOBBIX  3a4ay,  COAEpIKAIIMX
IpeJICTaBJICHHbIE B TA0IHUIAX U HA JUarpammax.

JaHHBIC,

burypsl Mo 3aJaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yuratb cTojbuaTeie 51 KpPYTOBBIE JHarpamMMel;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUArPaAMMBI.
Hcnoan3oBarh uHGOpMaNuUI0, PEACTABICHHYIO B TaOIUIAX,




Ha JuarpamMmax JJid pPELIeHHUs TEKCTOBBIX 3aJad MU 3a1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*[IpssMoyroJbHBIN Mapaienenumnes], Kyo, npusMa, nupammuaa,
KOHyC, UMiauHAp, Imap u  cdepa.  M3o0Opaxenue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrdeckas paborta «Co3pnanue Mojeaei
IPOCTPAHCTBEHHBIX (pUTYDPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIesienuieia, Kyoa, popmMyiibl 00béma *,

Pacno3naBaTh Ha 4epTekax, pUCYHKaX, ONMCHIBATH IUPAMULLY,
npusMy, LWIMHIAP, KOHYC, LIap, H300paxkaTh UX OT pYKH,
MOJeJUPOBaTh U3 OyMmaru, IUIACTHIIMHA, IPOBOJOKH U JIp. C
Harnpasisitomeil nomompio. [puBoauTh MpUMepbI 00BEKTOB
OKPY’KaroLIero Mupa, UMELINX (GOpMbl HaA3BaHHBIX TeJl.
Hcnonb30BaTh TEPMHHOJIOTMIO: BEpIIMHA, pedpo, TIpaHs,
OCHOBaHMUE, BBICOTA, PAJINyC U IUAMETP, pa3BEPTKA.

H3yyaTh, UCTIONB3Yys SKCIIEPUMEHT, HAONIIOJIEHHE, W3MEPEHHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBAa HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA M Pa3INYHs:
MEXY MUPaMHUJION M IPU3MOIl; MEXIY LMIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBath DPa3BEPTKU Mapajuienenunena, Kyoa, MpHU3MBl,
UpaMU/Ibl, KOHyCa, HWINHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBIAOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeIH NIPOCTPAHCTBEHHBIX (uryp (u3 Oymarm,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUeOHBIX
JIEUCTBHIA.

N3mepsaTh Ha Moaeasix: UIMHBI pEOEpP MHOIOTPAHHUKOB,
JMaMeTp I1apa.

Boruucasats mno  ¢opmyaam: 00bEM  IPAMOYIOJIBHOTO
napajjenenunena, Kyoba; HCIoJb30BaTh €AMHUIBI M3MEpPEHHS
00b€Ma; BBIYHCJAATH OOBEMBI TEJ, COCTABJIICHHBIX U3 KYyOOB,
napajJlelIeuIe0B; peliaTh 3aa4i C PEalbHbIMU JaHHBIMU C
OTIOPOii Ha CTIPaBOYHYIO HHPOPMAIIHIO.

[HoBTOpEHUE,
000011EeHME,
CUCTEeMATU3ALMS
(20 v)

[ToBTOpEeHNE OCHOBHBIX TMOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEHIE U CUCTEMATH3alisl 3HAHUHN.

BoruucasaTs 3Ha4€HUs BBIPAXKXEHUH, COAEPKALLNX HATYpaJIbHBIC,
Lenble,  TOJIOXKWUTEIBHBIE W OTPULATEIBHBIE  YHUCIA,
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJIHATH
peoOpa3oBaHus 4YMCEN U BBIPAKEHUN MPU HEOOXOIMMOCTH C




HaIPaBJISAOIIEH TOMOILBIO.

Bb10upaTh c1oco6 CpaBHEHHs YKMCEl, BBIYUCICHUM, IPUMEHATH
cBOiicTBAa apuMeTHUYeCKUX IEHCTBUM MJi1 palMOHaIN3alUuU
BBIYUCIICHUM.

Pemath mpocreiime 3a1a4uu U3 peanbHON KU3HU, MPUMEHSTH
MaTeMaTHYeCKUue 3HaHWs JJI pPELIeHUs 3a7ad U3 APYTux
MIPEAMETOB.

Pemath npocreiimmue 3a1a4u pasHbIMH CIIOCO0AMM.
OcyuiecTBJIASTh CAMOKOHTPOJIb BBINOJHAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO I'OJAM OBYUYEHUA)

7 kaacc (He menee 102 u)

Ha3zBanmue

pasaesa (TemMbl)
Kypca (4McJ10

OcHoBHOE coacpkanue

OcHoBHbBIE BHIbI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTreMaTH3NPOBATH M 000TaIaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYMCJICHHS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX IPOOSX.
PauunonanbHble CpaBHeHMe, yIIOPsI0YMBAaHNE PAIMOHAIBHBIX YHCET. CpaBHHMBATBH H YHNOPSII0YMBATH APOOHU, IPeoOpa30BbIBas MPH
yuciia CreneHb C HATYpaJIbHBIM MMOKa3aTEIEM. HEOOXOAMMOCTH  JIECATHUYHBIE JpOoOM B  OOBIKHOBEHHBIE,

(25 )

Penienre oCHOBHBIX 3aaad Ha ,[[pO6I/I, IMPOLCHTHI U3 peaﬂBHOﬁ

MPAKTUKH.
[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJdbHbIX YHCEL.
PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIC B JIECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpumensiTe  pasHooOpasHbie  CHOCOOBI M NPHEMBI
BBIYNCJIEHUS 3HAYEHHIl POOHBIX BBIPAKEHMI, COAepKAIINX
OOBIKHOBEHHBIE H  JECATUYHBIC JpOOW: 3aMEHSITh IpHU
HEOOXOAMMOCTH  JIECATUYHYIO JApOOh  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BBIpAXKEHUE K (opMe,
HauOosiee ymoOOHOW Ui  BBIYMCIICHHM, TpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXXCHHE W JCNIEHUE IEeCSITHUHBIX




IpoOeii K IEHCTBUAM C HETBIMHU YHCIaMH (TIPH HEOOXOAMMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4HMCIOBbIe M OyKBeHHble NMPUMEPbI CTEIEHH C
HaTypaJIbHbBIM I1OKAa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HAXOJUTh 3HAYEHHs CTEICHEH

Buja a’' (a — moboe parMOHATBHOE YMCIIO, /I — HATYPalbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO.

[ToHumaTs cMbICA 3anMcH OOJBIIHX YHCEJ € MOMOUIbIO

AecATHYHBIX Apoleii U cTreneHel unciaa 10, IpUMEHATH UX B

peajbHbIX CUTyalusIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HATYpaJbHBIX YHCEIL.

Pemath nmpocreiinme 3aa4u Ha 4aCTH, IPOLIEHTHI, IPOTIOPLIUH,
Ha HaXOXKJeHHUE IpoOH (IIPOLIEHTA) OT BETUYUHBI U BEJTMYUHBI 110
e npobu (TporieHTy), TpoOu (MPOIEHTa), KOTOPBIH COCTaBISCT
onHa BenuuumHa oT apyroi. IlpuBoauts, pa3duparkb,
OIlEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PELIEHUN TEKCTOBBIX
3azad.

Pacno3naBath U 00bSICHSITh, ONIUPASICh HA ONPEEICHUS], IPSIMO
IPONOPLHOHATILHBIE U o0paTHO HPONOPLUOHATbHbIE
3aBHCUMOCTH MEX]y BEINYHMHAMHU; MPUBOIUTH MPHMeEPbI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrUX Y4eOHBIX
MPEIMETOB.

Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 33124

Ha  Ipo0M, TNpOLEHThI, TNPAMYH® U  00paTHYIO

NPONOPUHOHAIBHOCTH, IPONOPIHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

byxBenHsble BoipaxeHnus. [lepemennsie. JonycTumMbie 3HaYEHUS
nepeMeHHbIX. POpMYIIBI.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOIOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpalbHBIM IMOKA3aTEJIEM.
MHOTO4JICHHEI. CroxxeHmue, BBIUHUTAHUE, YMHOXEHUE

Osaagern Ha 0azoBoM YpPOBHeE anreOpanyecKkoi
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPRKEHUU TNPHU 3aJaHHBIX
3HAYEHUAX OYKB; BHIIIOJIHATH BEIYUCICHHS IO (hopMyIIaMm.
BbInoaHATHL IPe0Opa30oBaHus LEJIOT0 BbIPAKEHHsI B MHOTOWICH




MHOTOYJICHOB.  DOpMyJNbl  COKPAIIEHHOTO  YMHOMXCHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TTOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yYMHOXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJIEHa Ha MHOIOYICH, MPUMEHATh (HOpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OINOpPOM Ha CHPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTEIS, TPUMEHEHHSI
dopMyBl  pasHOCTH KBaapaToB, (OPMYyT  COKpPAIIEHHOTO
YMHOXXEHUSI C OTIOPOH Ha CIPaBOYHYIO HH(POPMAIIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATeMaTHKH, CMEXHBIX IPEJIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
U HepaBeHCTBa
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHEHUI.

JInHeitHOe ypaBHEHUE C OJJHOM NTEPEMEHHOMN

IEepPEMEHHOM, pelieHue JIMHEHHbIX ypaBHeH. Pemenne 3anau
C IOMOIIBIO YPAaBHEHHM.

*JIuHeltHOe ypaBHEHHUE C IByMs IEPEMEHHBIMH U €ro rpaduk *.
CucreMa IByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.
Pemenune cucreM ypaBHEHUH CcIOCOOOM MOJCTAHOBKU U
CIIOCOOOM CIIOKEHHS.

Pemath n1uHENHHOE YpaBHEHHE C OJTHOM IEPEMEHHON, MPUMEHSA
NpaBMJIa N1IEPEX0/A OT UCXOAHOIO YPABHEHUSI K PABHOCHIIBHOMY
eMy Oozee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHUS.

IMogOupaTs mpuMepsl Map 4YHUCEN, SBISIIOIIMXCS pPELIEHUEM
JMHENHOIO YpPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUsI C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
HCIIOJIb30BAHUEM CMBICIOBOM OMOpPBI); MOJB3YSACh I'padUKOM,
NPUBOAUTH IPUMeEPbI PELICHHUs YPABHEHHUS.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEHMHBIX YPaBHEHHH C
JIByMsI IEPEMEHHBIMU C OITOPOH Ha aIrOPUTM YUEOHBIX I€HCTBUH.
CocTaBJsTh U pemiaTh YpaBHEHUE WIN CUCTEMY YPABHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTbh B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3ynbTaT ¢ OMOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpadguku.
DOYyHKIMU

Koopnnaara Toukm Ha mnpsAMoW. YHCIOBBIE NPOMEXKYTKH.
PaccrosiHre Mex 1y I1ByMsI TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas crucTeMa KOOpAMHAT Ha IUIOCKOCTH. [Iprmephl

HN3o00paxkars Ha KOOPJWHATHOU MpAMOi TOYKH,
COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH,
HHTCPBAJIBI; 3alIMChIBATh UX HA aﬂre6panquK0M SA3BIKE.




(24 4)

rpaduKoB, 331aHHBIX (hopMysIaMu. UTeHue rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue dynkmuu. I'paduk dynkuun. CBoiicTBa (HyHKIIHIA.
Jlunetinass  gynkums. Iloctpoenme rpaduka THHEHHON
bynkuun. ['paduk Gyakmum y = kx + b.

OTMeuaTh B KOOPAMHATHON MJIOCKOCTH TOYKU 110 33JJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJIaMH, B TOM 4YMCJE C MOMOIIbIO HUPPOBBIX
naboparopuil.

IIpuMeHsiTh, M3y4yaTh NpPeMMYIIECTBA, WHTePHPETHPOBATH
rpaduUecKuil criocod MpeacTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
’KM3HEHHOM MH(pOpMaLuu.

OcBanBaTh Ha 0a30BOM YpPOBHE MOHATHE (YHKIIMH, OBJIAICBATh
(YHKIIMOHATILHON TEPMHHOJIOTHUCH.

Pacno3naBarp jguHeiiHy0 QyHKImMio y = kx + b, omuchIBaTH
e€ CBOICTBA B 3aBUCHMOCTH OT 3HA4YCHHH KOA(PHUITUEHTOB k 1 b
(pu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpouth rpadukm TuHeHHON QyHKIMU, QyHKIMU y = kx + b
Hcnoab3oBaTh HuppoBbIe pecypesl Ul IOCTPOEHUS rpauKoB
(GYHKUMN M U3y4YEHUS UX CBOMCTB.

IIpuBOaUTE TpPUMEPH! JIMHEMHBIX 3aBUCUMOCTEM B pEajbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
1 00001meHune
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOupaTrh, mNpUMeHATHL CHOCOOBI  CPAaBHEHUS  YHUCEIL,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOAUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBJIASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
ITOCTPOECHUU.

Pemath npocreiiime 3aa4u U3 peanbHON KU3HU, MPUMEHSATH
MaTeMaTHYeCKue 3HaHWsl I DPELIeHUs 3a7ad U3 APYTUx
IIPEAMETOB.

Pemiars mnpocreiiline TeKCTOBbIe 3a74a4M, CPABHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4H.

8 knacc (He menee 102 )




Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4uciao
4ac0B)

OcHoBHOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Yucaa n
BBIYHCJICHHUS.
KBaaparnbie
KOPHU

(15 q)

KBaapartubiii kopeHs u3 yncia. *Tlorstue 00 uppannoHaaIbHOM
grcre. JlecaTuaHbIe MPUOINKEHNS HPPANMOHAIBHBIX YHCETT.
JetictBurenbHble uncia. CpaBHEHHE ICHCTBUTEIIBHBIX YHUCET ¥,
Apudmernueckuil KBaJpaTHBII KOPEHb.

YpaBHeHHe BUJIA X2 = a.

CaoiicTBa apru(MeTHIECKUX KBaJ{paTHBIX KOpHEM.
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKEHUN,  COJACPIKAIINX
KBaJpaTHHIC KOPHHU.

®opMyJIMpOBaThH OMNpe/e/ieHHe KBaJIPaTHOIO KOPHS U3 4HCIIa,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIUMOCTH C
BHU3yaJbHOW OMOPO.

I[IpumeHsiTH OllEpallMIO HU3BJICYEHUS KBAJpPaTHOTO KOpPHS W3
quCiIa, HCMOJb3Ys [IPU HEO0X0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMH  YUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M  YNOPSAOYMBATBL  PAlMOHAIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Ip1 HEOOXOIMMOCTH € HAIPaBJISAIOLIEH TOMOILBIO.

HccaenoBarb ypaBHEHHUE X2 = a, HaxXOJIUTb TOYHBICE U

npuOIKEHHBIE KOpHU 1Tpu a > 0.

HccnenoBarh cBoOlicTBa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTHI C MCIOJNb30BAaHUEM KaJbKYJsATOpa
(xoMmbIOTEPA).

IlpumenaTs cBOMCTBA apu(pMeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHNs BbIPAKECHUI.

BbinosiHATL mnpocreiimie npeo0pa3oBaHUsl BBIPAKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHHU. BplpakaTb NepeMeHHBIE W3
reOMEeTpPUYECKUX U PU3NYECKUX (POopMyJI MPU HEOOXOIUMOCTH C
OIOpO¥ Ha MPABHUJIO.

BorunciasTh 3HaYeHUs1 BBIPAXKEHUHN, COJAEpKAIIMX KBaJlpaTHbIE
KOpPHU, UCIIOJIB3YsI TPU HEOOXOIMMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBIE C NPUOTKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MaTeMATHKH.

Yuciaa u

CreneHs C 1eIBIM IT0Ka3aTeIIeM. CTaH)IapTHaSI 3aIlluCh YHCJa.

dopMyJIMpOBAThH ONpeaeJieHHe CTCTICHH C IIEeTTBIM MoKa3aTeIeM




BbLIYHCJICHHS.
Crenennb

¢ HeJbIM
nmoKasarejieM
(7 9)

Pasmeprsl 00BEKTOB OKpy>kKaroIiero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPYAaroIIeM MUpe.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IpencTaBasiTh 3anuch OOJIBIINX U MAJIBIX YACEIN B CTAHAAPTHOM
Bujge. CpaBHHBATh UWCIAa M BEIMYUHBI, 3alHCAHHBIE C
UCIob30BaHueM crenenu 10.

Hcnonb3oBaTh 3amMCh YWCET B CTaHAAPTHOM BHUAE JUIS
BEIPQXCHHUS Pa3MEpOB OOBEKTOB, IIUTEIBLHOCTH IPOIIECCOB B
OKpY’KaroleM MUpe.

@opMyJIMPOBaTh, 3aNMMCHIBATL B CHMBOJHYECKOIi (popme U
WLTIOCTPUPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IENIbIM
nmokasareneMm (IpH  HEOOXOJUMOCTH C  HUCIOJb30BaHUEM
BU3YaJILHOW OTIOPHI).

IIpuMmensiTh  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPOKEHUH, COJEPKAIIMX CTEIECHU C IIeIBIM IOKa3aTelieM C
WCIIOJIb30BAHUEM  CIIPABOYHOW WHGpOpMAuu. BbINOJHATH
JAedcTBUS C 4YHCIIaMH, 3allMCaHHBIMU B CTAHJApPTHOM BHJE
(YMHOXEHUE, IeJICHHE, BO3BEJICHUE B CTCIICHB ).

AsiredOpanyeckue
BbIpaKeHMHSI.
KBaaparTublii
TPEXYJIeH

(S9)

KBanparublii Tpéxunen. Pa3noxeHue KBaJpaTHOTO TpEXUICHA
Ha MHOKHUTEIIH.

Pacno3HaBath  KBaJpaTHBIM  TpPEXUWIEH,  YCTaHABIMBATH
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOXKHUTEIH.

PackiaapiBaTh HAa MHOMKHTEJIM KBAJApPaTHBIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

Aaredpanyeckue
BBbIpaKeHHS.
AJiredpanyeckas
ApooOL

(1549)

Anrebpanueckast 1po0b. JlonycTrMble 3HaUE€HUS IEPEMEHHBIX,
BXOJSIIUX B anredpandeckue BoIpaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.

CrnoxeHnue, BBIYUTAHUE, YMHOXXEHUE U JieNieHe
anreOpanmveckux  apoOeit. [IpeoOpasoBaHue  BBIpaKEHUH,
coJiepKalux anredpandeckue Apoou.

3anuceiBaTh areOpanydeckue BeipaxkeHus. HaxoauTh 00y1acTh
OIPEEIIEHUS] PALIMOHAIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIIOBHIE MOJACTAHOBKU M BBIYHMCJIATH 3HAUCHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.
®opMyJIMpPoOBaTH OCHOBHOE CBOWCTBO alireOpanyeckoit 1podu u
NPHMEHSTH €r0 Ul TpeoOpa3oBaHus IpoOeH.

BoinogHaTs aeiicTBUsSI ¢ anreOpandyeckuMH JApoOsSMU TNpU
HEOOXOMMOCTH ¢ HampaBisgomeil nomompo. [IpumeHsTh
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (PU3MUECKUX, TECOMETPUUECKHUX,
OTNHUCHIBAIOIIUX OBITOBBIC CHUTYyallMH) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBaA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagpartHoe ypaBHeHue. HemnosiHoe KBagpaTHOE ypaBHEHHE.
dopmya KOpHEH KBagpaTHOTo ypaBHeHus. *Teopema Buera™.
Pemenune ypaBHeHuii, CBOAAIMXCA K KBaapaTHbIM. [IpocTeiine
JpOOHO-pallMOHANIbHBIE YPAaBHEHUSI.

Pemenne TeKCTOBBIX 3aJad € IIOMOIIBIO  KBaJpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJipaTHbIC YpaBHEHUS.

3anucpiBaTh (OPMYJy KOpPHEH KBaJIpaTHOIO YpaBHEHUS;
peliaTh KBaJpaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IIpoBoauTs  mpocreiiline  HCCIACAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiate ypaBHeHUsl, CBOASILNECS K KBAJAPAaTHBIM, C IOMOUIbIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
npaBuia.

Habaonath M aHAJAM3MPOBATH CBSI3b MEXKAY KOpDHAMHU U
KO3 (UIIMEHTaMH KBAJAPAaTHOTO YPABHCHHMSI.

*[IpuMeHsTH TeopemMy Buera TUIs peleHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemarts TekcTOBBIE 3aKayl  anreOpanvyeckuM CHocoOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIIOBUS 3aJadd K
anreOpanveckod MoJAeNIH MyTEM COCTaBICHHS YpaBHEHHS (IIpU
HEOOXOAMMOCTH C  HAIpaBISIONMICH TOMOINBIO);  peliaTh
COCTaBJICHHOE YPaBHEHHUE; UHTEPIIPETUPOBATH PE3YJIbTAaT.
3HAKOMHTBCS C HCTOPHEI PAa3BUTHSI aITreOpBhl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHUE C JABYMS IE€PEMEHHBIMHU, €ro Tpaduk,
IPUMEpPHI PEILICHUs] YPaBHEHUH B IIEJIbIX YHCTIaX.

Pemenne cucreM [AByX JMHEMHBIX YpPaBHEHUH C JByMs
nepeMeHHbIMH. [IpuMepbl pelieHuss CHUCTEM HEIMHEHHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMH.

*'paduueckass  uHTEprpeTanus  ypaBHEHHMs C  JIByMs
NEPEMEHHBIMH U CHCTEM YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3a7a4 € TIOMOIIBIO CUCTEM YPaBHEHUH.

Pacno3naBaTh JTUMHENHBIE YPABHEHUS C IBYMS IEPEMEHHBIMH.
Crtpouthb rpaQuKu JIMHEHHBIX YpaBHEHHH, B TOM 4MHCIE
HCMoJb3ysi HH(poBble pecypcebl (P HEOOXOOUMOCTH C
ONOpPO¥ Ha aJITOPUTM YUEOHBIX AEUCTBUIA).

Paznuyare napajulenbHBIE M NIEPECEKAIOIINECS NPSMbIE 110 UX
YPaBHEHHUSIM.

Pemiatp cuCTEMBI [BYX JIMHEHHBIX YpaBHEHUH C JBYyMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocreinirie CUCTEMBI, B KOTOPBIX OJHO U3 YpaBHEHUI
HE SIBJIICTCS JIMHEWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISIOMICH
MIOMOLLBIO.

*[IpuBoAuTh TrpaUUecKyl0 HHTEPNPETANUIO PEIICHUs




YpaBHEHUS C ABYMsI IEPEMEHHBIMH M CHCTEM YPAaBHEHUH C IBYMS
NEepEMEHHBIMH. *
Pemath TeKkcTOBBIE 321a4H AIreOPaHYECKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh CBOJiCTBA YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHble HEPaBEHCTBA C | MJUTFOCTPUPOBATH UX HA KOOPJAUHATHOMN MPSIMOM.

HepaBencrBa OHON mnepemMeHHOW U uX pemeHue. Cucremsl JMHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHNS 3a/1a4.

(12 9) HEPaBEHCTB C OJIHOW MIEPEMEHHOM U UX pelICHUE. Pemiath JMHEIIHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM,

N300paxeHue peleHus JIMHEHHOr0 HEPABEHCTBA U UX CHCTEM | M300pakaTh pellIEeHUE HEPABEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. Pematsp cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIlIeHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM NPSMOM MpU HEOOXOAUMOCTHU
C BU3yaJbHOW OMOPOH.

DOyHKIMH. [Tonstne ¢ynkuuu. OOnacTe ompeneneHus W MHOXKECTBO | Mcmonb3oBaTh  (QYHKIMOHAIPHYIO ~ TEPMHHOJIOTHIO  H

OcHoBHBIC 3HayeHu# QyHkuu. CriocoObl 3a1aHust PyHKIUIA. CHMBOJIHKY.

NOHATHS I'paduk pyHkmum. CBoiicTBa (QyHKIHMH, UX OTOOpakeHHWE Ha |BbIYHMCIATHL 3HAYeHHs1 QYHKIUH, 3aMaHHBIX (opMyliaMu (TIpH

Sy rpaguxe. HEOOXOMMOCTH HCIOJb30BaTh KaIbKYJATOP); COCTABJSATH
TAGJIMIbI 3HAYEHUH QYHKIUH.
Ctpouts no Toukam rpapuku QyHKIUI.
OnuceiBaTh cBOlicTBa (QYHKIUMU Ha OCHOBE €€ rpaduyeckoro
OpEJCTaBICHU TMpH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAJIbHYI0  TEPMHHOJOTHI0O  H
CHMBOJIMKY.
HcceaenoBarh npuMepbl IpadUKOB, OTPAXKAIOIIUX pealbHbIe
npoueccsl U sBiaeHUs. IIpMBOAUTHL NpHUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMHM CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UI TIOCTPOCHUS
rpaduKoB (PyHKIUI U N3yYEHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumeps | Haxoquts ¢ moMoubio rpaguka QyHKIMM 3HAYCHUE OJTHOU U3

Yucnosble rpadukoB QYHKIMIA, OTPAXKAIOIIUX peaIbHbBIE MPOIIECCHI. paccMaTpuBaeMbIX BEIMUYMH M0 3HAYEHUIO APYTOil.

byHkuuu @yHKIMH, OIHCHIBAIOIINE IPSIMYIO u oOpaTHyto | B HeclnoxHbIX cilyyasix BbIpazKkaTh (OpMYJIOii 3aBHCHMOCTH

9y MPONOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUMHAMU.




I'paduk pyHkmu y = x2.

pelleHre ypaBHEHUI U CUCTEM ypaBHEHHIA. *

@Oynkuun y = x4y = x>,y = \Jx,y =§; *rpaduueckoe

OnucpiBaTh XapakTep W3MEHEHHS OJHOW BEIMYHMHBI B
3aBUCHMOCTH OT U3MECHEHHUSI JPyrof

Pacno3snaBath Buabl u3ydaeMmblx ¢QyHknuid. Iloka3piBaTh
CXeMATHYEeCKH II0JIO)KEHHE Ha KOOPIWHATHOM IUIOCKOCTH

rpaduKoB QyHKIMI BHJA: y = x y =X,
y=xy ==t

HUcnonb3oBarh QyHKIUMOHAILHO-TPadUYeCKUE
npeaCcTABJEHHS ISl PSLUICHUS U UCCIICIOBaHUs YPABHECHUI
CHCTEM YPaBHCHUH.

I[IpumensiTe MppPoBLIe pecypehbl Uil NOCTPOCHUS I'padUKOB
(GyHKIMHA.

IloBTOpPEHME [ToBTOpEHHE OCHOBHBIX IMOHATUH M METOAOB KypcoB 7 u &
1 00001IeHNe KJ1accoB, 0000IIeHe 3HAHUH.
(64)

IIpuMeHATH cHOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHHI,
peoOpa3oBaHUi BBIPAKEHH, pellIeHUs] ypaBHEHUH.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U

CaMOIIPOBEPKY pe3yibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITIOCTPOEHHUH.
Pemare 3amaum W3  peajbHOH  KM3HM, IIPUMEHATDH

MaTeMaTUYecKUe 3HaHWs JJi1 pelleHus 3adad U3 JAPYyTux
IIPEIMETOB.

PemaTth TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOMPATH CMOCOOBI
pelLIeHns 3a1a4H.

9 kaace (He menee 102 1)

HazBaumue
pasnesa (Tembl)

OcHoBHOe coaepkanue
Kypca (4Hc10

OcHoBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IIMXCH

4acoB)
Yucnan ParnmonanbHble yncia, *UppaluoHaNbHble YHMcia, KOHEUHbIE U | Pa3BuBaTh mpeacTraBjieHHsi O 4YHCIaX: OT MHOXECTBa
BbIYUCJICHUA. 6GCKOHeqHBIe JOCCATUYHBIC }IpO6I/I. MHuokecTBO HaTypaJIbHBIX YUCEJI JO MHOXKCECTBA )IefICTBHTeHI)HBIX HUCCII.




JlelicTBUTE/IbHDbIE
quciaa
(99

JEUCTBUTEIBHBIX  4YUCEN; JCUCTBUTEIBHBIE YUCIA KAk
OeCKOHEUHbIE JIeCATHUYHBIE npodu. B3ammHO onHO3HAYHOE
COOTBETCTBUE MEXJy MHOXECTBOM JICHCTBUTENBHBIX YHCEI U
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSMOM.

CpaBHeHHE  [€HCTBUTENBHBIX  4YHCEN, apUPMETHYECKHE
JIIEHCTBUSA C NEUCTBUTEILHBIMA YUCIAMHA. ¥

[TpubinxEHHOE 3HaYEHNE BEITMUUHBI, TOYHOCTb MPUOIIMKEHHS.
Oxpyrinenue wuucen. Ilpukuaxka U  oOLiEHKa pe3yibTaToOB
BBIYMCIICHUM.

O3HaKkoMHTBCH c BO3MOKHOCTBIO IIPEICTABICHUS
JNEHCTBUTEILHOTO YHClIa KaKk OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATh JICCATUYHbIE NPUOIMKEHUS paAlMOHAJIBHBIX U
UPPALIMOHATIBHBIX YHCEI.

*3anucepIBaTh, CPaBHMBATh U YIOPSiI0YMBATh
JIEACTBUTEIILHBIE YHCIIa *.

BeinmoiHATh, coyeTas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe JelCTBUA C PAlMOHAILHBIMU YHCIAMU;
HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMu U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAXKEHUH.
Honyuyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YUCesl B MPAKTUYECKOM IESITENIbHOCTH YEI0BEKA.
AHaMM3MPOBaTh M JeJaTh BBIBOAbI (I0CJIE COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOIMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTb JEHUCTBUTEIBHBIE YHCIA, BHIMOJIHATH NPUKUIAKY
pe3ysibTaTa  BBIYMCICHUH, OLEHKY 3HAYE€HUH  YUCIIOBBIX
BBIPAKCHU.

3HAKOMUTHCS C UCTOPUEN pa3BUTHSI MaTEMATHKH.

YpaBHeHus

U HEPaBEHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 9)

JInneliHoe ypaBHeHMe. PelieHne ypaBHEHHH, CBOAAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHHH, CBOASAIIMXCA
K KBaJIpaTHBIM. buKBa/ipaTHbIE YpaBHEHHUS.

*[Ipumepbl pelieHuss ypaBHEHUH TpeTbell U 4eTBEPTOM
CTETIeHEH pa3okKeHueM Ha MHOXKUTEINH. *

Pemenue npoGHO-paliiOHaNbHBIX YPABHEHUH.

Perienne TeKCTOBBIX 3aa4 areOpanyeckKuM METOOM.

OcBauBaTh, 3aNOMMHATHL W NPHMEHATH Trpaduyeckue
MEeTOIbI MPU PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM
(mpu  HEOOXOIUMOCTH C ONOpPOMl Ha QJIrOPUTM y4eOHBIX
JENCTBUN).

Pacno3HaBaThb LieJble U IpOOHBIE YpaBHEHUS.

Pemath JiMHeliHble U KBajJpaTHble YPaBHEHHsl, YPaBHCHUS,
CBOJASIIMECS K HHMM, IpocTellnne JIpoOHO-pallioHaIbHbIE
ypaBHEHHUS.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTh TEKCTOBBIE 3aJa4d Pa3HBIMU
crocobamu.

3HAKOMHTHCS ¢ HCTOPHEl Pa3BUTHS MATEMaTUKN

YpaBHeHust

JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK.

OcBauBaTth " INPUMECHATD HpI/IéMBI pe€mi€HusA CUCTEMBI ABYX




U HepaBeHCTBA.
Cucrembl
YpPaBHeHUil

(14 v)

Cucrema AByX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMU U
eé peweHue. PemeHune cucrem ABYX YypaBHEHUH, OJHO U3
KOTOPBIX JIMHEIHOE, a APYyroe — BTOPOIl CTEIEHH.
['paduueckass uHTEpHpeTaMsi CUCTEMBbl YPaBHEHHUH C ABYMS
HEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1a4 alreOpanyeckuM CIiocOOOM.

JMHEWHBIX YPaBHEHHH C JBYMs TICPEMCHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SBJISACTCS TUHEHHBIM
(0 BU3yaJIbHOM OTOPE).

Hcnonb3oBaTh (QPYHKIHOHATBHO-TPAUUIECKUE MPEACTABICHUS
JUIs pellleHHs] U HCCJIeI0BAHNsl YPABHEHUH U CHCTEM.
AHAJIU3NPOBATHh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoO0OM: MepPexXoauTh OT CJIOBECHON (OPMYIUPOBKH yCIOBUS
3aJlauM K areOpanveckoi MOIeTH MyTEM COCTABICHUS CHCTEMBI
YpaBHEHUIi; pelaTh COCTABICHHYIO CHCTEMY YpaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuneiiHble HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX PELICHHUE.
CucreMbl TUHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOW U HX
peleHue.

KBaapaTHble HEPABEHCTBA U UX PEILLIECHUE.

I'paguueckas  MHTepHnpeTanusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoHsTh 1npeodpa3oBaHusl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIC HEPABEHCTBA.

Pemath JuHEWHbIE HEPABEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh [1OITYUYCHHbIE PELICHMUS.
N3006paxkarh perieHre HEPaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOM, 3aNMCBHIBATH PEIIEHHE C IOMOUIBIO
CHUMBOJIOB.

Pemarth KBaJpaTHblE HEPABEHCTBA, MCIONB3Ys Tpaduueckue
MIpPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHbIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTHPOBAHHBIX.

DyHKIUH
(16 4)

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. Ilapabona,
KOOPJWHATHI BEPIIMHBI TApa0O0IIbl, 0Cb CAMMETPHH MapadOITbL.
Crenennble (YHKINU ¢ HATYpaJIbHBIMU MOKa3aTeNsIMH 2 U 3, UX
rpaduku 1 cBOMCTBA.

Ipadukn Gynkumii: y = kx,y = kx + b,,y = ax’,y = ax’, y

Pacno3naBath BU/bl U3yYaeMbIX (QYHKIHH; HILTHOCTPUPOBATH

CXeMATHYECKH, O0BSICHATH DPACIOJIO0KEHHE Ha KOOPIAMHATHOU

IUIOCKOCTH rpadukoB GpyHKIMH Buga: y = kx,y = kx + b,,y =

ax?, y = ax’,
k .

Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHUI KOd()PUIMEHTOB;
X




OMHCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (PYHKIUIO 110 GopmyIie.
[puBoanTs, mNpUMepPbl KBAJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
Gyskumm  y = ax*> + bx + ¢ (Ipu  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CTpouTh M H300paKaTh cXeMaTH4eCKH rpapUKH KBaIPATHIHBIX
(yHKUMIA, 3a1aHHBIX GOpPMyJIaMH BUAA Y = ax’, y = ax* + q, y
=a(x + p)’, y=ax*> + bx + ¢ (upu HeOOXOZUMOCTH C
BU3YaJbHOU OMOPOH).

AHAJIM3UPOBAThH U MPUMEHATH CBOIICTBA U3Y4YeHHbBIX (QyHKINI
JUIS UX TOCTPOCHHS, B TOM YHCIE C TOMOIIbIO IM(POBHIX
pecypcoB.

YucaoBble
NoCJIeA0BaTEIbHOC
TH

(15 9)

[ToHsiTHE YMCIIOBOM MTOCIIEIOBATEIBHOCTH.

3amaHne TOCIIEAOBATENIFHOCTH PEKYPPEHTHOH (GopMysoi u
dbopMmyIoii n-ro uieHa.

Apudmerndeckas u reoMeTpudecKas nmporpeccun. opMyibl 71-
ro 4jeHa apuMeTHUecKo MW TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX 71 UJICHOB.

*N300pakeHne 4YJIeHOB apu(PMETHUECKOW M TeoMeTpUYeCcKO
IIPOrPECCUM TOUYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.

CrnosxHble MPOLIEHTHL. *

OcBauBaTh M MPUMEHATHh WHICKCHBIE 0003HAUCHUS, CTPOHThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEIbHOCTH.

AHaIu3upoBaTh GOpMYITy #-TO YIECHA TOCIEI0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyiy " BBIYHCJIATH YJIEHBI
IIOCJIEI0BATEIBLHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasanBarb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

MOCJIEZI0BATENbHOCTH, €CJIU BBIMHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3HaBarh  apupMETHUYECKYI0) U  T€OMETPUUYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCO0AX 3a/laHUs.

Pemiate 3a7aun C WCHOJNBb30BaHMEM (OpPMYJ n-TO 4YJEHA
apu(METUYECKOH U TEOMETPHUYECKOW IPOrpeccHil, CyMMBI
MEPBBIX 71 YIICHOB C ONOPOil Ha CIIPaBOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IIOCIEN0BAaTEIBHOCTH TOYKaMU Ha
KOOPJIMHATHOMU TIJIOCKOCTH *,

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJEHUH U3 PeanbHOU
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHE B apU(pMEeTHUecKOi
IPOTpPecCud, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTHU TpaQUUECKu*.

Pemiate mpocreiimme 3agauyM, CBSA3aHHBIE C YHCIOBBIMHU
MOCJICIOBATEIBHOCTSIMU, B TOM WYHCIIE 3aJa4d W3 pPEaTbHOU
JKU3HM €  WCTOJB30BAaHHMEM  MH(PPOBBIX  TEXHOJIOTHUN
(37IEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
*PeriaTh 3a/1a4U Ha CIIOKHBIC MTPOLIEHTHI, B TOM YHCIIE 32/1a49H U3
peaTbHON MPAKTUKH (C HCIIOJIb30BAaHUEM KaJIbKYJISATOpa). *
3HAKOMHTHCS ¢ HCTOPHEI Pa3BUTHS MATEMATUKU.

IToBTOpEHHE,
00001IeHME,
cHCTeMATU3 AU
3HAHMH

(18 4)

Yucaa ¥ BbIYHCIEHHs (3alIUCh, CPaBHEHUE, ICUCTBUS C
NeHCTBUTENIHBIMUA YHCJIAMH, YHWCIIOBAsl TpsiMasi; MPOLIEHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIMIKEHNE, OLICHKA;
pelIeHne TEKCTOBBIX 331a4 apU(PMETHIECKUM CTIOCOOOM).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
areOpanyecKrX BhIPAKEHUH, JOYCTUMbIC 3HAUYCHHS).
@OyHknuu (IOCTPOSHHE, CBOWCTBA W3YYEHHBIX (YHKIIHIA;
rpaduveckoe perieHNe YpaBHEHHI U UX CHCTEM).

OnepupoBaTh NOHATHAMH: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEICTaBICHUE MHOXKECTB JUIsl ONIMCAHUS PEaIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX IIPEIMETOB.
AKTyaJIM3MpOBAaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC JeHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATypaJIbHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHUCEIN, IPU3HAKU
JIEIIMMOCTH, 1LIE€JI0€ YHUCIIO, MOJYJb 4YMCa, OOBIKHOBEHHAas U
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL 1eHCTBUS, CPABHUBATH M YNIOPSA04YMBATD YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSMOM, OKpPYIJIATH
YKCJa; BBINOJHATL MNPHKUAKY H OLEHKY pe3yibTara
BBIYMCIICHH.

PemaTh TeKkcTOBBIE 3a1a4H ApUPMETHUECKIM CIIOCOOOM.
Pemiate npakTH4ecKue 3a1a4M, COJEPKAINE IIPOLICHTHI, 101,

YacTH, BbIpaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccrosiHue, 1€éHa — KOJMYECTBO — CTOUMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa30uparh peasibHbIe KU3HEHHBIE CUTYyalluu, GopMyJIHpPOBATH
UX Ha SA3bIKE MAaTEMAaTUKH, HAXOAUTh pELICHUE, IPHUMEHSSA
MaTEeMaTHYECKHN anmnapar, MHTePIPeTHPOBATHL PE3YJIbTaT
OnepupoBaTh NOHATHUSAMM: CTEINEHb C LEJIBIM IOKA3aTeleM,
apudmeTnyeckuit KBa/IpPaTHBIN KOpEHB, MHOT'OYJIEH,
anredpandeckas Jpo0b, TOXKIIECTBO.




BbINOJHATL OCHOBHBIE [EHCTBHS: BBIIOJHATH PACUYETHI 110
dbopMyiiaM, TpeoOpazoOBHIBATh IIENbIC, IPOOHO-PAIIMOHATBHBIE
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3oKeHHEe MHOTOYJICHa HAa MHOXHTEIM, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyJl pa3HOCTH KBaJpaTOB M KBajapaTa
CYMMBI U pa3HOCTH (C OMOpO Ha CIPABOYHYI0 MH(POPMALHUIO);
HaXOJAUTh JIONYCTUMBbIE 3HAUYEHUS IEPEMEHHBIX I JAPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBath C IOMOILBIO (OPMYJ pealbHble IPOLECCH U
SIBJICHHUSL.

OnepupoBath nousiTusaMu: QyHKIMS, rpaduK QYHKUUHU, HYIH
(GYHKIHMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHMs, yObIBaHMsI, HaMOOJIbIIEe U HAUMEHbIIIee 3HAUYCHUS
GyHKIMH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIHA,
CTPOUTH UX TPapUKU.

OnepupoBaTh MNOHATHSIMH: IpsMas IPOHNOPLHMOHAIBHOCTD,
oOpaTtHass  MPONMOPIMOHAIBHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTH4Has QyHKLUs, napaboia, runepooa.

Hcnoab3oBaTh rpaduKu /IS OTIPEICIICHUS CBOMCTB, IPOIIECCOB
U 3aBUCHUMOCTEW, I pEUIeHUs 3aJad U3 JPYyTrux y4eOHbBIX
IPEIMETOB U pealbHON KHU3HU; MOAETHPOBATH C IMOMOIIbIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

Bobipaxath ¢gopmMysiaMu 3aBUCUMOCTH MEKIY BEJIUUYNHAMH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITIO 'OAAM OBYYEHUA)

7 knacc (He MeHee 68 u)

Ha3zBaunmue
pasneina (Tembl)

OcHoBHOE conepxaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4aK0IIMXCS




Kypca (4uciao

4ac0B)
IIpocreiimmue [Ipocreiimue reoMeTpruueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyul | POPpMYJIMPOBATH OCHOBHBIC MIOHATHUS U ONIPEICICHHUS.
reoMeTpuyeckne U yribl, MHOTOYI'OJbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YeHHBIE  TeOMETpUYECKHE  (UTYpHI,
durypsi CMexHbIE U BEpTUKAJIBHBIE YTJIbI. onpeneJsiTh HUX B3aUMHOE PAaCIOJIO)KEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota ¢ npocteiiimmMu 4yepTexami. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOIB30BAHUEM CMBICIOBOM
HN3mepenue W3mepenne JHMHEHHBIX W YIJOBBIX BEJIMYUH, BBIYMCIICHUE |OMOPHI: HABOSAIIME BOIPOCHI W/WJIM alIropuTMa y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp w  mnomaas  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeliIne MOCTPOCHUS C MTOMOIIBIO IIUPKYIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JINHEWHBIE U YTIIOBbIE BETMYMHBI TEOMETPUUECKHUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TIa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEpPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB U BEIUYUH
YTJIOB.
PemaTtp 33a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
duryp.
IMpoBoauTh KiIacCU(PUKALHUIO YIIIOB, BHIMHCIATD JIUHEHHbIE U
YIJIOBBIE BEJIMYMHBI, MPOBOAUTH HECJOMKHBbIE HEOOXOAMMbIE
JIOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS T€OMETPHM.
TpeyrojbHuku [lonsiTue O paBHBIX TpPEyrojibHUKaX W  IepBUYHbIEC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJIBHUKOB Ha TOTOBBIX
(22 v) MPEACTABJICHUSI O PaBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu |ueprekax (C ykazaHHEM NIPHU3HAKOB) MPU HEOOXOIUMOCTH C

IIPU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJbHHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHKE TpeyroibHUKU. [Ipu3Haku
U CBOMCTBA PaBHOOEPEHHOIO TPEYTOJIbHUKA.

[IpoTtuB OosblIelt CTOPOHBI TPEYTOJbHUKA JIEKUT OOJBIIMIMA
yTOIIL.

[Tpocreiiive HepaBeHcTBa B reomeTpuu. *HepaBeHCTBO

BHU3YyaJIbHOU OIIOPOM.

BuiBoguth  cienctBusi  (PaBEHCTB  COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

DopMyIMPOBATH ONpeaeIeHUS: OCTPOYTOJIBHOTO,
TYIIOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEIHaHbl TPEYTOJIBHUKA; CEPEAMHHOIO MEPHEHIUKYIISIpA

OTpe3Ka; INepuMeTpa TPEYrojbHUKA NP HEOOXOJUMOCTH C




TpeyronbHuKa. HepaBeHCTBO ToMaHOM *.
[TpstMOyTONBHBIN TPEYTroJbHUK ¢ yriioM B 30°.
[TepBble MOHATHS O JOKA3aTEIBCTBAX B TECOMETPHH.

OIIOPOi1 Ha aJITOPUTM MpaBUJIA.

dopmMyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyToJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3aa4M C IIOMOLIbIO HAXOKICHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJILHUKOB B 3ajadax (C MCIIOJIb30BAaHHUEM CMBICIOBON
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JICHCTBHI).

Hcnoab3oBaTh THUQPPOBBIE PECYPCHl AJsl  MCCJAET0OBAHUS
CBOWCTB M3y4yaeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHs T€OMETPHUHU.

IMapaieabHble [TapamiensHbple npsiMble, uX cBoiicTBa. Hakpect nexamue, | @opMyJupoBaTh  MOHATHE  MAPAUICIbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YTJIbl (00pa30BaHHbIE IPU | HAXOAMTH IIPAKTUUYECKHUE TPUMEPHI.
yIJ10B HepeceyeHH MapaliebHbIX MPSAMBIX CEKYILEH ). M3y4yaTh cBOiicTBa yrioB, 0Opa30BaHHBIX NpPH IEPECEUCHUU
TPeyroJibHUKa [Tpu3sHak nDapauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |apajlIeibHBIX MPSAMBIX CEKYILEH
(14 v) paccTOsTHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTe pokazarenbcTBa. POPMYIHPOBATH TeopeMy
CyMMa yIJI0B TpeyTroJbHUKA U MHOTOYTOJIbHUKA. NapajuleIbHOCTH  JIByX HOPSIMBIX C  [OMOIIBIO  YTJIOB,
BHemnue yrisl TpeyrojpHUKa 00pa30BaHHBIX MPH TEPECEYEHUU OTUX TNPSAMBIX TpeTben
IPSAMOM.
BbiunciasTs CyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHHKA.
Haxoautp uucioBble U OyKBEHHbIE 3HAUYEHUs YIJIOB B
reOMETPUUYECKUX 3a/ladaxX C MCIIOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
Oxkpy:KHOCTH OKpyKHOCTb, XOp/bI U TUAMETPBI, UX CBOMCcTBa. KacarenbHas k| @opMyJMpoBaTh  ONpefesieHdsl.  OKPYXKHOCTH,  XOP[BI,
U KpYT. OKpy>kHOCTH. OKpYXHOCTb, BNHCaHHass B yroy. *IloHsTHe o|auamerpa M KacaTeIbHOM K OKpykHOCcTH. M3ydaTh HX
I'eomerpuueckue |I'MT, npumenenue B 3amauyax. buccexkrpuca um cepelMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
NMOCTPOCHUA HEePIEHINKYIIAP KaK TeOMETPUIECKHE MecTa TOUEeK *, HccnenoBathb, B TOM YKCIIE HCMOJB3YS HH(PPOBbIE PECYPChI:
(14 4) OKpy’KHOCTb, ONKCAaHHAsl OKOJO TPEyrojibHWKa. BriucaHHas B|OKpY)XHOCTb, BIHCAaHHYIO B YroJl; LEHTP OKPY>KHOCTH,

TPEYTOJILHUK OKPY>KHOCTb.
[Ipocreiimne 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOM B YIOJI; pAaBEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoan3zoBath MeToa ['MT s mokasarenbcTBa TEOPEM O




nepeceyeHn OUCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEAMHHBIX
NEPIEHAUKYIISIPOB K CTOPOHAM TPEYIOJIBHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTb NOHATHSIMU  BIHCAHHOM M ONMCAaHHOU
OKPYXKHOCTEH  TpEyrojibHUKA, HAXOAUTH ILICHTPBl 3THUX
OKpPYKHOCTEH C OIOPOM HA aJlrOPUTM IIpaBuUIIa.

PemiaTe OCHOBHBIC 3aJa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAHHOMY; CEPEIUHHOIO IEPHEHAMKYJISIpa IJaHHOTO OTPE3Ka;
OpsAMOM,  MOpPOXOJAIIEH  4Yepe3  JaHHYH  TOYKYy U
NEPIEHANKYISAPHON NaHHOW MPSMON; OMCCEKTPUCHI JTaHHOTO
yrila; TPEyroJdbHUKOB 110 Pa3jJU4HbIM 3JEMEHTaM IpHU
HEO0OXOJUMOCTH C HANPaBJISIOUIEH TOMOIIBIO.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

[MoBTOpEHUE,
0000IeHNE
3HAHMH

4 4)

[ToBTOpeHne u 00001I€HNE OCHOBHBIX MOHSATUH U METO/OB
Kypca 7 kiacca.

Pemiath 3agaym Ha INOBTOPEHHE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3IMYHbBIMU YaCTSAMU Kypca.

8 kiacc (He menee 68 4)

Ha3Baunmue
pasaesia (TemMbl)
Kypca (4McJ10

OcHoBHOE COoAEPKaAHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqaloumxcn

4acoB)
Yeroipéxyroabnuk |[lapamienorpamm, ero npusHaku u cBoiictBa. YacTHsle ciaydau | A300paaTh U HAXOAUTh HAa YEPTEKAX UETBIPEXYTOJIbHUKU
" napajuieJIorpaMMoB  (TIPSAMOYTOJIbHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX JIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroiibHast | @opMyJaupoBaTh onpeeIeHus: napajuiesiorpaMmma,

Tparneuuy.
*Y nBoenue meauansl. LleHTpanbHas cummeTpus *

MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
TpaIenuy, IpSIMOYTOJIbHOM Tparenuu.

Hcnosb30BaTh 1NpH  pelieHMH NPOCTEHINMX  3a1a4
MIPU3HAKHA U CBOMCTBA: MapajuleIorpaMma, MpsiMOYyrOJbHUKA,




poMbOa, KBajpaTa, TpaneLuH,
IIPSIMOYTOJIBHOM TpaIeLuu.
I[IpuMeHATL MeTOA YIBOCHHS MEAMAHBI TPEYTOJbHHKA C
OIIOpPOM Ha AIITOPUTM IIpaBUIIA.
Hcnoan3oBath 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX Quryp.
3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

paBHOOOKOI  Tpamenum,

11 UCCIICAOBaHUA

Teopema ®aJjieca

*Teopema daneca u TeopeMa O MPOMOPIUOHATBHBIX OTpe3Kax. *

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBLIO LHUPKYJIS U JTUHEHKHU C

U TeopeMa 0 Cpennsist nuHus TpeyroibHuka. Tpanenus, e€ cpeiHsist TMHUS.  |Ucronb3oBaHue  TeopemMbl  Dameca U Teopembl O
nponopunoHaabH | *[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  UYETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KaX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPOMOPIUOHANIFHBIM OTPE30K C ONOPOHM Ha 3PUTEIBHYIO
noao0HbIE CBoiicTBa IIEeHTpa MacC B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYrojibHUKH [Tonobubie  TpeyrombpHuku. Tpu  mpusHaka  momoOus | HaxoauTh mo1oOHbBIE TPEYTOJbHUKHA HAa TOTOBBIX YEPTEXKAX C
(15 9) TpeyrobHUKOB *. [IpakTudyeckoe npuMeHeHHeE. yKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TONOOHS TpH
HEOOXOJMMOCTH C BU3YalIbHOI OMOpPOIA.
Pemiath 3agauym Ha TOAOOHBIE TPEYTOJHHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TOCTPOCHHS YEepTeX e W HaAXOXKICHHS
MOJOOHBIX  TPEYrOJIbHUKOB TP  HEOOXOJUMOCTH €
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIIOIB30BAHUEM ITPU3HAKOB
oJ00MsT HECIOKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM YUEOHBIX ACHCTBUH.
IlpumeHsiTh  TNOJNY4YEHHBIE  3HaHWS  [PU  PEIICHUHU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOUMOCTHU
C HaINpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHA FCOMETPHH.
ILnomanm. [TonsiTe 06 001Iel TEOPHUHN TUIOLIA/IH. OBjageBaTh NMePBHYHBIMH MpPeACTaBIeHUAMH 00 0OuIei
Haxo:xnenue @opmynbl i IUIOHIAM TPEYroJibHUKa, MapajielorpaMMa. [Teopud Iomaan (Mmepbl), ¢opMyJHpPOBATHL CBOWCTBA
omajei *OTHOIIEHUE TJIoUIaIell TPEYTOIbHUKOB C OOLIMM OCHOBAaHHMEM | IJIOLIA U, BBISICHATD UX HArJISIAHBIA CMBICIL.
TPeyrojibHUKOB WM 00111el BBICOTOM. [lpumensats  Qopmynsl  IUIOIMIAAM  Mapajienorpamma,
¥ MHOTOYTOJIbHBIX |Bpruncienue miomaaeil cioxHbIX (Uryp depe3 pazOMeHUE Ha|TpeyrolbHHMKA, Tpameudd ¢ ONOpod Ha  CIPaBOYHYIO
¢uryp. [lnomaan |49acTu u go0cTpoeHHe. * HH(POPMAIIHIO.




moa00HbIX GuUryp
(14 v)

[Tnomanu ¢puryp Ha kier4aToi Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomazaei. 3axaqn ¢
NPaKTUYECKUM COJiepKaHueM. *PerieHue 3agad C MOMOIIBIO
METO/1a BCIOMOTaTeIbHON TUIOIAAHN. *

IIpumensaTb bopmyIibl IUIOIIAIN BBIITYKJIOTO
YEThIPEXYTOJbHUKA YEPEe3 JUArOHAM U YroJl MEeXKIy HUMHU C
OIMOPOH Ha CIIPAaBOYHYIO HH(POPMAIHIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaTOU
OyMmare, HCIOJIb30BaTh pa30MeHNe HAa YacTU U JOCTPOCHHE.
Pa3oupars npumepnl HCIOIL30BaHUSA BCIIOMOIaTEJILHOU
IUIOLIAM JJI PELICHUS TEOMETPUYECKUX 3a/1a4.

Haxoauthe 1utomanu mnonoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoIuncasTh IUIOMIAA PA3IMYHBIX MHOTOYTOIBHBIX (PHUTY.
PemaTp 3a1aum Ha TUIONIA/Ib C IPAKTUYECKUM COJIEPKaHUEM
I10CJIE COBMECTHOI'O aHAJIU3A.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Ilucdaropa, e€ noka3aTenbCTBO M IPUMEHEHHE.
Oo6patnHas Teopema [udaropa.

OnpeneneHue TPUTOHOMETPUYECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHWSI B  MPSIMOYTOJIHHOM
TpeyroyibHuke. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
CooTHOIIEHNST ~ MEXIY CTOPOHAMH B  TIPSMOYTOJBHBIX
TpeyrojapHuKax ¢ yriaamu B 45° n 45°; 30° n 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3zoBaTh €€ B
NPAaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUAMYU TPUTOHOMETPUUYECKHUX (DYHKIUI ocTpOro
yIia, IPOBepPATh UX KOPPEKTHOCTD.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIbHOM TPEYTOJbHUKE C ONOPOM Ha CIPaBOUYHYIO
UH(OPMALIHUIO.

HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriiaMu B 45° u 45°; 30° u
60° ¢ HampaBIAIOIICH MTOMOIIIBIO.

Hcnoan3oBare  (GOpMyNIbl OpPUBEACHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAXOXKICHUS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKIUIMU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIHPaBOYHYIO
HH(pOpMaIIHIO.

IpuMeHsiTH TONyYECHHBIE 3HAHUS W YMEHUS TIPU PEIICHUU
MPAaKTUYECKUX 3a7ay (MpH HEOOXOAMMOCTH C ONOpOH Ha
QITOPUTM MPABUIIA).

3HAKOMHTBCS C HCTOPUEH PA3BUTHS FEOMETPHUH.

OCHOBHOC

Yriabl B

BnucanHble M LIEHTpAJIbHBIE YIUIBI, YTOJI MEXIY KAacaTeJbHOU U

@opMyJIMPOBATh OCHOBHBIE ONPEACIICHUSA, CBSI3aHHBIE C




OKPY>KHOCTH. XOpZAOH. yriaamH B Kpyre (BIIMCAHHBIN yroJl, IEHTPAIbHBIN YTOm).

Bnucannsbie VYriibl MeXAy XOpJaMu U CEKYIIUMHU. HaxoauTh BIUCAaHHBIC YIUIbI, ONMUPAIOIIMECS HAa OJHY AYTY,

U ONMCAHHbIE BnucanHble U ONKCAaHHBIE YETBIPEXYTOJIbHUKH, UX NPU3HAKU U | BBIYMCJISTD YIJIbI C IOMOIIBI TEOPEMBI O BIMCAHHBIX YIJIAX,

YeThIPEXyroJbHUK |CBOWcTBAa. IIpuMeHeHHe HTHX CBOMCTB MpU  PELICHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUYECKHX 3a/1a4. HEHTPaJbHOM yIJie OpU HEOOXOAMMOCTH C BHU3yaJbHOM

KacareiabHbie BzaumMHoOe pacnonoxkeHue AByX —OKpyxkHocTeil. Kacanue|onopowu.

K OKPY’KHOCTH. OKPYXHOCTEH. HccnenoBarhb, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,

Kacanmue BINHUCAHHBIC U OMUCAHHBIC YETHIPEXYTOILHUKH, BBIBOAUTDH HX

OKpY:KHOCTeH CBOMCTBA U ITPU3HAKY IOCIIE COBMECTHOTO aHAJIM3a.

(13 v) Hcnoab3oBaTh 3TH CBOMCTBA M NPU3HAKU IPU PELICHUU
3a/1au.

IloBTOpEHUE, [ToBTOpEHHE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u §|PemaTh 3aga4yu Ha MOBTOPEHUE, WUIIOCTPUPYIOIIME CBS3U

00001IeHne KJ1acCoB, 000011IeHUE 3HAHUT. MEX]y pa3TuYHBIMU YaCTAMHU Kypca.

3HAHUM

(49

9 kJacc (He meHee 68 4)

Ha3Baunmue
pasaesia (TemMmbl)
Kypca (4McJ10

OcHoBHOE CoAEpPKaAaHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqaloumxcn

4acoB)

Tpuronomerpusi. |OmnpeneneHre TPUrOHOMETpUUECKUX (QyHKIMHA yrioB oT 0° no|dopmyaumpoBaTh  ompeejeHHMsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc u cuHyc mpsMoro u Tymoro yria. Teopema|(yHKUMH TYNbIX W HPSIMbBIX YIJIOB C BHU3YaJIbHOW ONOPOH.
KOCHHYCOB H KocuHycoB. (OO0o00méHHas) Teopema CHUHYCOB (¢ paauycom |DopMysnpoBaTh TE€OpeMy KOCHHYCOB U T€OPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpYykHOCTH). HaxokeHue JUIMH CTOPOH U BEIMYUH | paJIyCOM OMMCAHHON OKPY>KHOCTH).

Pemenne YTJI0B TPEYTOJIbHUKOB. Pemiath TPEyroJbHUKHM C ONOPOH Ha ANrOpUTM Y4YeOHBIX
TPeyrojibHUKOB ®opmysna MmIomag TPEYroJbHUKA Yepe3 JABE CTOPOHBI U YIoJl | IeHCTBUH.

(16 9) Mexy HuMu. @opmyra miIomaay 4eTblpEXyrojbHUKA uepes ero Pemate  mpakTudeckde  3aaayd, CBOAfAIIHeCS] K

JAUuarodHajliv U YIrojJ MCXKIy HUMHU.
HpaKTI/ILICCKOC MPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KIACHUI0 PAa3/IMYHbIX 3JIEMEHTOB TPECYIOJbHHUKA.




IIpeodopasoanue | *[lonsTie 0 npeobpazoBaHUU MOJOOUS. OcBauBathb MOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (QUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB GUTYp TPU
MeTtpuueckue Teopema 0 TpOU3BEACHUU OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodus. HaxoauTs mpumepsl monodus B
COOTHOIIIEHUS B NPOM3BEACHNU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpYyKalolel AeHCTBUTEILHOCTH.
OKPY’KHOCTH KacaTenbHOU. [I[puMeHeHne B pelieHny reoMeTpuieckux 3aaad. * | “BuIBOAUTh METPUUECKHE COOTHOLICHHS MEXAY OTpe3KaMu
(10 v) XOpHl, CEKyLIMX M KacarellbHbIX C MCIIOJb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
Pemiath TEOMETpHUECKME 3a/a4d W 33/Ja4d U3 peaTbHOMN
YKU3HU C UCIIOIb30BAHUEM MTOI00HBIX TPEYTOJBLHUKOB. *
BekTopbl OmnpeneneHne BEKTOPOB, CIOXKEHHE M PAa3HOCTh BEKTOPOB, | Mcmosib30BaTh BEKTOPHl Kak HalpaBICHHBIE OTPE3KH,
(12 9) YMHOKEHHUE BEKTOpa Ha YUCIIO. HCCIeN0BaTh reOMEeTPUYECKHIA (mepemerexue) u
DU3NYECKUI U TEOMETPUUYECKHI CMBICI BEKTOPOB. ¢u3mueckuii (CMIa) CMBICIBI BEKTOPOB C OMOpPOM Ha
PasznokeHne BekTOpa MO JBYM HEKOJIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIH IJIaH.
KoopauHatsl BeKkTOpA. 3HaTh omnpexejJeHHMsi CYMMbl W Ppa3HOCTH BEKTOPOB,
CkanspHoe NpOHU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE ISl | YMHOKEHUS BEKTOpA Ha YHCIIO, HCCIe0BaTh
HAXO0XJICHUS JJIMH U YTJIOB. TCOMETPHUYSCKUN U PU3NICCKUIN CMBICIIBI 3TUX OTCPAIIHA.
Perenue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB. Pemarp reoMmeTrpuueckue 3aJayd  C  HCIOJIb30BAHUEM
[IpuMeHeHre BEKTOPOB IS PEIICHUS 3a7ad KUHEMATHKH W | BEKTOPOB.
MEXaHUKH. PackyaapIBaTh BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaSIpHOE  NPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasite CyMMy, Pa3sHOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOpJMHATAX.
IpuMeHsiTh CKAISIPHOE TIPOM3BENEHUE ISl HAXOXKICHUS
JUIMH U YTJIOB.
JlekapToBbI JlekapTOBBI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBauBaTh MOHSITHE TIPSMOYTOJIEHOW CHCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha| *YpaBHeHHe NpsAMON.* YTIIOBOH KOA(HUIMEHT, TAHT€HC YIJa |/lIeKapTOBBIX KOOPAHHAT TOUKH.
MJIOCKOCTH HAKJIOHA, TapaJuIeIbHbIC U MIEPIICHAUKYJIIPHBIC TIPSIMBIC. HccnexoBarh ypaBHEHUE MPSMOU U OKPY)KHOCTH C OITOPOH Ha
(CR)) VYpaBHeHHE OKpPYKHOCTH. HaxoxaeHne KOOpJIWHAT TOYEK | BOPOCHBIH IIaH.

MepECEUYEeHUS] OKPYKHOCTH M IPSIMOM.
Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1ay.
Hcnonbs3oBanne MeToa KOOPAUHAT B IPAKTUYECKUX 3a]1a4ax

Haxonuts neHTp u paanyc OKpyKHOCTH IO €€ YPABHEHUIO.
PemaTh 3aga4n Ha HAXOKEHUE TOYEK [IEPECCUCHUS IIPSIMBIX
1 OKPY>KHOCTEH C TOMOIIBIO METOJa KOOPANHAT.




Hcnoap3oBaTh CBONCTBA YIVIOBOTO KO3(@uIeHTa mpsiMon
IpU PpELIEHUM 3a4ad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHsATH KOOPAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIs IOCTPOCHHUS MaTeMaTUYECKUX
MOJIeJIel peabHBIX 33J]1a4 («METO KOOPAMHATY).
IMosb30BaThest  JUIL  IIOCTPOEHHUST W HCCIENOBaHUU
UG POBBIMU PECYPCAMH.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU

IIpaBuibHbIE
MHOTI'0yT 0JIbHHKH.
Jduuna
OKPY:KHOCTH H
IUI0IAAb KPYyTra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m u JIMHA OKPY>KHOCTU. JlMHA AyrH OKPY>KHOCTH.
Panguannas mepa yria.

[lnomanes Kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruuciienue miornianei Gpuryp, BKIFOYAIONMX JIEMEHTBI KpyTa.

dopmyMpoBaTh onpeaeneHue
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHIL.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
NOMOILbIO NPABWJIBHBIX MHOTOYTOJBHUKOB, ONpeaeJsATh
YUCJIO TT, JUIMHY AYTH U paJuaHHYI0 MEpy yIJia 1o o0pasily.

IMpaBUJIbHBIX

Bbruuciienne IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yIiia K rpagyCHON
omaxei ¥ HA00OpOT MO BU3YyaJBbHOMW OMOpeE.
8 ) OnpeneasaTs IIOMALb KpyTa.
BoiBoauts gopmyJibl (B TpalyCHOM U paguaHHON Mepe) A
JUIMH JyT, IUIOIIAJEA CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUJIaH.
BoruncasaTs 1uomanu (uryp, BKIIOYAIOLUIUX DJIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OHOpOi Ha CIPaBOYHYIO HH(POPMALIHUIO.
Haxoauth muioniaam B 3afa4ax peasibHON KU3HH.
JABuxenust *[loHsITHE O ABM)KEHUU TUIOCKOCTH. Paszoupary  npumepsl,  WUIIOCTPUPYIOLIUME  NOHATHUSA
IJIOCKOCTH [TapannenbHbIil TEpeHOC, MOBOPOT U cUMMETpHUsl. OCH M LEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 9) CHMMETPHH. @DopMyJIHPOBATH ONPEICICHUS IAPALIEIBHOIO IEepPEeHoca,

[Tpocreiinme npuMeHeHUs B PEIISHUH 3a/1a9 *,

IIOBOPOTa M OCEBOM CHUMMETPUU C BU3YaJIbHOM OIIOPOM.
HaxoauTh HETOJABUKHBIE TOUKH 110 00pasiy.

HaxoanTh IIEHTPBl U OCH CUMMETPUI pocTeHIuX Guryp mo
obpasiry.

*I[IpuMeHsATH NapajUIebHbII MEPEHOC M CUMMETPUIO IIpU
pEeLIeHNH TeOMEeTPUYECKUX 3a/1a4 (pa3oupaTh IpUMEpHI).




Hcnoap3oBaTh Ui OCTPOSHUS U MCCeI0BaHUM LU(poBbIe
pecypcsL *

IoBTOpEHUE,
00001IEHME,
CHCTEMATH3 AU
3HAHUM

(79)

IToBTOpEHHE OCHOBHBIX TMOHSITHH W METOAOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreiimue reomerpuueckne QUTYpI W HMX CBOWCTBA.
N3mepenne reoMeTpruuecKux BEIUYHH.

TpeyroabHUKH.

[TapasienpHble U NEPIIEHIUKYJISPHBIE IPSIMbIE.
OKpyXHOCTb M Kpyr. I'eomeTpuueckue MOCTPOCHHs. YTIbl B

OKPYXHOCTU. BriucanHele W ONHCAHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpY>KHOCTb.

YeTpIpEXYTroJIbHUKH. Bnucannsie u OIMMCaHHbIC
YEThIPEXYTOJIbHUKHU.

Teopema [ludaropa u Hayana Tpuronomerpuu. Pemenre oomux
TPEYTrOJbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneii. [Tnomanm mogo6HeIx uryp.
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH.

BekTopsl Ha NIIIOCKOCTH.

OnepupoBaTh NMOHATHAMM: (QUIypa, TOUKa, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTOJIBHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, IapajjieIorpamM,
poMO, NPSMOYIOJIBHUK, KBaJApaT, Tpaneuusi; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U MoJ00ue (GUryp, TPEYroJIbHUKOB;
NapajuleIbHOCTh M NEPIEHIUKYJISAPHOCTh INPAMBIX, YIOJ
MEXIy NpSAMbIMH, CHUMMETPHS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEIMYMHA YyIJa, IUIOIAlb,
HepUMETP.

Hcnoan3zoBate  ¢opmyJbl: nepuMerpa M IIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIOIIAIN Kpyra,
00bEMa IPSMOYTOJIBHOTO Mapasllesienunesa.

OnepupoBaTh MNOHSATHAMHU: IPSAMOYrojbHas  CcHCTEMaA
KOOpAMHAT, BEKTOP; MCHOJb30BaTh OTH IOHATHS I
MIpE/ICTaBICHNs] JaHHBIX U PEUICHHs 3a/1ady, B TOM 4YHCIE U3
JPYTUX y4eOHBIX MPEAMETOB.

Pemiath 3ajayM Ha [OBTOPEHHE OCHOBHBIX IIOHSTHH,
WJUTIOCTPALMIO CBSI3€H MEXIY pa3iIMYHbIMHM 4YacTSIMH Kypca.
Bei0upaTs MeToa U1 pEeIIECHUS 3a0a4u.

Pematp 3a1a4yu U3 NOBCEAHEBHON KU3HU.

TEMATHYECKOE IINTIAHUPOBAHME YYEBHOTI'O KYPCA «BEPOSITHOCTb M CTATUCTHUKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 1)

Ha3zBaunmue
pasneina (Tembl)

OcHoBHOE coaepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0HXCs




(umncy10 Yacon)

IIpeacraBiienue IIpencraBnenne naHHbIX B Tabmuuax. Ilpaktuuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCIICHUSI TI0 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanus TaONWYHbIX JaHHBIX. [IpakTudeckas pabora | MaccMBOB € IOMOLIbIO TabaML M JUarpamMm ¢
«Tabnuupy. UCIIOJIb30BAaHUEM  aKTYyalbHbIX M BaXKHBIX JaHHBIX
I'papuueckoe mnpencraBieHHE [aHHBIX B BHJE KpPYroBbIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpamMm. UTeHHne ¥ MOCTPOSHUE | MPOMBIIIICHHON M CebCKOXO3SHCTBEHHOW MPOIYKIINH,
nuarpamm. [Ipumeps! nemorpaduyeckux auarpamm. 0O0I11€CTBEHHbIE U IPUPOHBIC SABICHMUS).
[IpakTuueckas padota «/{uarpamMmbny. N3yuyatpr MeToabl paboThl ¢ TaOIMYHBIMM U
rpaMUecKuMH TPeJICTaBICHUSIMHU JAHHBIX C IOMOIIbIO
IU(POBBIX PECYpCOB B XOJE MPAKTHUECKUX padboT (c
HaMpaBJIsIONIEH TOMOLIBIO).
OnucaresbHas Yucrnossle Habopel. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHE IOHATHSA. YMCIOBOH
CTATHCTHKA Menauana yrcioBoro Habopa. Y cTOiUYNBOCTh ME/IUAHBI. HaboOp, Mepa LEHTpalIbHOM TEHJEHIMH (Mepa LIeHTpa), B
8u) IIpakTryeckas padora «CpeaHue 3HauCHU. TOM 4HCJIe cpeHee apudmMeTnieckoe, MeiuaHa.
HauOonbliee 1 HauMeHblIee 3HAYEHMs YHMCIOBOrO Habopa. | OmmcbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C  IIOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYeCKoro U MeauaHsl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)
HN3yyars cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOIIBIO
U(POBBIX PECYpCcoB, B XOJ€ MPAaKTUYECKHX paboT, (c
HaIpaBJISIONICH TOMOIIBIO).
OcBauBaTh Ha 62a30BOM YPOBHe MOHSITHS: HauOOJIbILIEE
Y HalMEeHbIlIee 3HaYeHMsI YUCIIOBOTO MAacCHBa, pa3Max.
Pemats 3agaum Ha BBIOOp croco0a OMMCaHus JTaHHBIX B
COOTBETCTBUM C HIPHUPOJIOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTIOMOIIIBIO.
Cayuaitnas *CrnyuaiiHasg U3MEHUMBOCTh (MpuMepsl). YacToTa 3HaueHuid B | *OcBamBaTh MOHSATHS: YacTOTa 3HAUYEHUH B MaccHBe
U3MEHYHBOCTh MaccuBe JaHHbIX. [’ pynnupoBka. ['uctorpaMmel. JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOIPaMMa.
(64) [IpakTryeckas padora «CinyyaiiHas H3BMEHUYUBOCTH ». * CTpouTh TUCTOrPAaMMBI 110 00pasIly




OcBanBaTh rpaQuUecKue MPEICTaBICHUS PAa3HBIX BUIOB
CIy4YailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U(PPOBBIX PECYpPCOB, B X0J1¢ MTPAKTUUECKONU PabOTHI. *

BBenenue B
Teopuio rpagos
(4 9)

*"pad, BepmmHa, pedpo. [Ipeacrapienue 3a1auu ¢ MOMOIIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiIuHBL. Yucino pébep u
cymmapHasi creneHb BepmmH. Llens u nuki. [Iyte B rpade.
[Ipencrasnenne o cBszroctu rpada. O6xon rpada (itnepos
nyTh). [IpencraBnenue 06 OprueHTUPOBAHHBIX Tpadax. *

*OQcBanBaTh NOHATHS: Tpad, BepummHa rpada, pedpo
rpada, cTeneHs (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIUKJL.
OcBauBaTh MOHSATHA: NyTb B rpade, 3HIEpoB MyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO0cyxaaTh pelieHUe 32241 HA IIOUCK CYMMBI CTETICHEN
BepIINH Tpada, Ha MOUCK 00xoxa rpada, Ha TOUCK ITyTel
B OPUEHTHPOBAHHBIX Ipaax ¢ HampaBJIAIOUIEH MTOMOUIBIO.
OcBauBaTh cmocoO0bI IPEACTABICHHUS 3aJlad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
NpeIMETOB ¢ ToMomlmbplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha npumepax. *

BeposiTHOCTD 1

*CnyuailHblil onmbIT M cilydaiiHoe coObiTHe. BeposTHoCTh U

*OcBanBaTh NMOHSATHS: CIIy4YallHbIM ONBIT U CIIly4allHOE

yacToTra yactota coObITHA. Ponb MajloBEpOSATHBIX W MPAKTUYECKH | COOBITHE, MAaJOBEPOSITHOE M NMPAKTUYECKU JIOCTOBEPHOE

CJIy4aifHOT O JOCTOBEPHBIX COOBITUH B mpupoje U B obmecTBe. MoHeTa U | coObITHE.

coObITHA urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH. M3yuyaTh 3HAYUMOCTh MAJIOBEPOSITHBIX COOBITHUH B

4 v) [TpakTryeckas pabora «HacToTa BeIIaieHUs Opia».* npupoJie M OOIIEeCTBE Ha BaXKHBIX HpUMepax (aBapuu,
HECYaCTHBIE cily4au, 3aluTa MePCOHAIBHOMN
uHpoOpMalny, repeiadya JaHHBIX ).
N3yuath pojib KJIACCUYECKUX BEPOSTHOCTHBIX MOJENei
(MoHeTa, UrpajibHas KOCTb) B TEOPUHU BEPOSTHOCTEH.
Habawaate W M3y4yaTh 4YacTOTy COOBITUH B IMPOCTBIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C TOMOIIbI LU(PPOBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. *

O06o00menue, [IpencraBnennie  panHbiX. OmnwucarenbHas — craTUcTHKA. | [OBTOPATHL M3YYEHHOE U  BBICTPaAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB ciiy4aifHOTO COOBITHSI. 3HAHUH.

(54) PemaTp 3ag1aum Ha IpEICTaBICHUE U ONTMCAHUE IAHHBIX C

NMOMOIIIbKO M3YYCHHBIX XapaKTCPUCTUK C Hanpaanﬁomeﬁ




HIOMOMIBIO.
O0cy:xnaTn NnpuMepsbI CIIy4ailHbIX COOBITHIA,
MaJIOBEPOSITHBIX M TPAKTUYECKH JTOCTOBEPHBIX CITyYalHBIX
COOBITHH, X POJIH B IPUPO/IC U )KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(umcy10 Yacon)

OcHOBHOe coiep:KaHue

XapakTepucTHKA e TeJIbHOCTH 00y4arouXxcst

IloBTOpEHME
Kypca 7 kiacca
(CR))

[IpenacraBnenne  mannbix.  OmnucaTenbHas  CTaTHCTHKA.
Crnyuaitnas n3aMeH4nBOCTh. CpeilHue YUCI0BOro Habopa.
Cnyuaitabie coObITHs. BepostHocTH 1 wacToThl. Kilaccuueckue
MOJIEJI TEOPUH BEPOATHOCTEN: MOHETA U UTPajIbHAsl KOCTb.

I[loBTOPSITH M3y4CHHOE U BBICTPAMBATBL CUCTEMY
3HAHUU.

Pemiatp 3agaum (Mo BH3YyaJibHOII  omope) Ha
MPEACTABICHUE M ONHCAHME JAHHBIX C IOMOLIBIO
M3YyYECHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha
MPEJCTAaBICHUE TPYNIHUPOBAHHBIX JAHHBIX U OMUCAHHE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemiare 3agayu (M0 BH3YyaJbHOHl  omope) Ha
oTpeieNieHUe YaCTOThI CIy4YailHBIX COOBITHI, 00CyKIeHUE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
MPAKTUYECKH TOCTOBEPHBIX CIIyYalHBIX COOBITHI, X POIU
B IPUPOJIE U KU3HU YEIOBEKA.

OnmucareabHast
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortkionenus. Jucnepcust yncinoBoro Habopa. CtaHaapTHoe
OTKJIOHEHHE YUCIIOBOr0 Habopa. JluarpaMMel paccerBaHusl. *

*OcBauBaTh TOHSATHS: JHCIEpPCUs U CTaHJApTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh OTH XAPaAKTCPHUCTUKU IJId
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBoBaTh B 00CY:KI€eHUH THNOTE3bI 00 OTCYTCTBHU
WM HAJMYWU CBSI3M 10 TUarpaMMaM pacCeuBaHUsI.
CTpOPlTb JuarpaMMbl pacCC€UBaHUA 110 HMCIONIUMCA
JAHHBIM, B TOM YHCIIe C TIOMOIIbIO KOMITbIOTEepa (Tocie
COBMECTHOTO aHaimu3a).*




MHuo:xecTBa
(4 49)

MHosecTBO, MoAMHOXKecTBO. Onepanuu HajJ MHOXKECTBAMU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepPEeMEeCTUTENBHOE,
coueTaTeIbHOE, paCIpeeIUTEIbHOE, BKIFOUCHHUS.
I'padnueckoe npencraBieHIEe MHOKECTB.

OcBauBaTh NMOHSATHS: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOKECTBO.

BbinoaHsaTs onepanun HaJl MHO>KECTBaMU:
o0BeAMHEeHHE, TIEpeCeUYCHHE, JOTOIHEHUE (110 00pasIy).
Hcnoab3oBaTh CBOICTBA: MEPEMECTUTENBHOE,
COYETaTEeNIbHOE, paclpeAeTuTeIbHOe, BKIOYCHUA (C
UCII0JIb30BAHUEM BH3YaIBHOM OIOPHI).

Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXKECTB
IPU ONKMCAHWUU PEaJbHBIX IPOLECCOB M SBJICHUH, TPU
pEIIEeHNN 3a/1a4 U3 APYTuX Y4eOHBIX [IPEIMETOB U KypCOB
(C UCTIOTb30BaHUEM BU3YAJILHOM OIIOPHI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUS

(6 1)

OnemMeHTapHbIe COOBITHS. Cnyuaiinble COOBITHS.
bnaronpusitcTBytolue aneMeHTapabie coobITHs. BepositHocTH
coObITHI. OmNBITBI C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITisIMH. CTy4aiiHbIi BBIOOD.

IIpakTryeckas pabora « ONBITHI ¢ pPaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUAMUY.

OcBauBath Ha  0a30BOM  yYpPOBHE  IOHATHA:
DIIEMEHTApHOE COOBITHE, CIIyd4aifHOe COOBITHE Kak
COBOKYIMHOCTb  OJIarONPUSATCTBYIOIIUX  JIEMEHTAPHBIX
COOBITHI, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.
PemaTth 3a7aun Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHM Cily4allHOTO
OnbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarJsIHOCTH
1/UaK BepOaIbHOM OIOpHI).

PemaTth 3a7aun Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJISAHOCTH  W/WIHU
BepOAJIbHOM OMOPEI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMU (C UCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTei, JIpYTrUX Mojieneil)
B XOJle¢ TMpaKkTHYeCKOoW paboThl (C HCIOIB30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpados
(4 9)

B

*IlepeBo. CBoiicTBa  JepeBa: €IUHCTBEHHOCTh  IyTH,
CYIICCTBOBAHUC BUCSYEH BCPIIHHBI, CBA3b MCXKAY YHCIOM
BepIIuH U unciaoM pédep. [IpaBuno ymHokeHus. *

*OQcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BUCsAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




H3yuyaTh cBoOMCTBa JepeBa: CyIIECTBOBAHME BHCSYEH
BEPIIMHBI, €IWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHCIOM BEPIIMH U YHUCIOM
peodep.

Y4yacTBoBaTh B 00CY:K/I€HNH PellieHUs 3a1a4M Ha [IOUCK
U TEepEYHCIICHUE IMyTel B JIepeBe, OMpEleJICHUE YHucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIE€ C TIPUMEHEHUEM TPaBHIIa YMHOXKEHUS. *

Cayuaiinble
coObITHA
84)

*[IpotuBomnosioxkHOe  cobObiTHe.  Jmarpamma  Diinepa.
OObenuHeHnne u mnepecedeHue coObiTuid. HecoBmecTHbIE
coobiTis. @Dopmyna crnoxkeHuss BeposTHOcTer. [IpaBuio
YMHOXKEHHUSI ~ BepoATHOCTeH.  YCIIOBHas  BEPOSTHOCTb.
HezaBucumble  coObiTuda.  IlpencraBienue — ciayyailHOTo
JKCIEpUMEHTa B BUJIE JiepeBa. *

*OcBanBaTh MOHSATHA: B3aHUMHO IPOTHBOIIOJIOKHbIE
cOOBITHSI, OMepanuu Haja COOBITUSMH, OOBEAUHEHHE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHna), coBMecTHbIE U HECOBMECTHBIE COOBITHSI.
N3yuyaTth TeopeMbl O BEPOATHOCTH OOBEAMHEHHUS JBYX
coObITHI ((hOPMYIIBI CIIOKEHUST BEPOATHOCTEH ).
YuacTBOBaTh B 00CYK/IeHHH pellleHUsl 3aJa4u, B TOM
Yrclie TeKCTOBBIE 3a7]aul Ha OINpe/esicHHue BepOsTHOCTEH
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YUCIOBOM  mpsMO#, aumarpamm Oiiepa, GopMyJbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBarsb NOHATHSA: IIPABUIIO YMHOXKEHHS
BEPOATHOCTEH, YCJIOBHAsI BEPOSTHOCTb, HE3aBHCHUMBbIE
COOBITHS JI€PEBO CIY4YaiHOTO OMBITA.
N3yuate cBoiicTBa  (OmpeneseHus)
COOBITHH.

YuacTrBoBaTh B O0OCY:KI€HHUM PpelIeHUs 3aJa4M Ha
olpeielieHne U NCI0Ib30BaHNE HE3aBUCUMBIX COOBITHH.
YuacTBoBaTh B 00CY’KJAeHHHM pellleHHsl 3aJa4Yd Ha
IIOMCK BEPOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
WCIIOJIb30BaHUEM JIepeBa CIIy4aifHOTO ombITa. *

HE3aBUCHUMBIX

0O06006menue,
KOHTPOJIb
(4 4)

IIpencraBnenue nanHbIx. OnucarenbHas cTaTUCTUKA. ['padsbl.
BepositHOCTh CIIy4aitHOTO COOBITHS. DJIeMEHTHI
KOMOHWHATOPHKH.

IloBTOPSITH H3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUU.
PemaTs 3agaun Ha IPEICTABICHUE U ONIMCAHUE TAHHBIX C




MIOMOILBIO U3yUYEHHbIX XapaKTEPUCTUK (c
MCII0JIb30BaHUEM BU3YAJILHOH OIOPHI).

*¥YyacTBOBaTh B OOCY:KI€HHUM pelleHHs* 3agauM C
pUMEeHEHHEM TpadoB.

Pemiate 3agaum  Ha  HAXO0XKIECHUE  BEPOSTHOCTH
CIIy4allHOro COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B OIBITaX C PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*¥YyacTBOBaTh B 00CY:K/IeHHHW pelleHHsi* 3ajadyd Ha
HAXOXKJICHUE BEPOSATHOCTEH OOBEIUHEHNUS U MEPECEeUCHUS
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TIPEACTABICHUN U JepeBa CIydailHOro
OTIBITA.

*Y4yacTBoBaTh B 00CY:KI€HHH pelleHUsI* 3aJa4yM Ha
nepevucieHne KoMOuHanui (4nucia nepecTaHoBOK, Yuciia
COYeTaHWil), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHH C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
MCI0JIb30BaHuEM TpeyrosibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3zpanue
pa3zeina (Tembl)
(umncJy10 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0HXCS

IloBTOpEHME [IpencraBnenne  maHHbiX. OmnucarenbHas  CTATUCTHKA.
Kypca 8 kiacca Omnepauuu Hajx coObITUAMH. He3aBUCUMOCTD COOBITHIA.
(44)

IMoBTOpSITH U3Y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTth 3a1aum Ha IPEICTABIICHUE U ONTMCAHUE JaHHBIX.
Pematp 3agauM  Ha  HaxXOXICHUE  BEPOSATHOCTEH
00BEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKkux
MIPEACTABJICHHUH U IepeBa CIIy4aifHOTO OTIBITA.

Pemarp 3agaun Ha mepedrcieHue KOMOWHAIM (dyncna




[epeCTaHOBOK, YHWCIAa COYETaHWH), HAa HAXOXKICHUE
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM KOMOWHATOPUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyroibHuKa [lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMHOXeHHMs. IlepecTaHOBKH.
@akropuan. Couetanus M 4yuciao codyeranuil. *TpeyronbHuk
[Tackaus.* [IpakTnueckas paborta «Bpruncnenue
BEPOSITHOCTEH C MCIIOJIB30BAaHHMEM KOMOMHATOPHBIX (DYyHKITHIA
JIEKTPOHHBIX TAOIUID.

OcBauBatb Ha  0a30BOM  YpOBHe  NOHATHS:
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIOPAJOYCHHAS
napa, Tpoiika 00bEKTOB, IepecTaHOBKA, aKTOpHa YHCIIa,
coYeTaHue, YUCio coueTanui, *Tpeyronpauk [lackams.*
Pemars mnpocreiilume 3agauym  Ha  [IEPEUUCIICHUE
YIOPSIIOYEHHBIX Map, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYCTAaHWH DIIEMEHTOB pa3jIMYHBIX MHOXECTB (TI0
oOpasiry).

Pemarts mpocreiiiime 3agaum Ha NPUMEHEHHUE YHCIIA
coueTaHuil B anredpe (COKpameéHHOe YMHOKCHHE, ONHOM
HproToHa) (¢ HanmpaBISIFOIIEH TTOMOIIBIO).

Pemath, mnpuMeHsisi KOMOWHATOPWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSTHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOIUI] B XO/€ MPAKTHYECKOH PabOTHI (C
BHU3YaJIbHOW ONOPOIA).

I'eomeTpuueckasn
BEPOSITHOCTH
(4 1)

*T'eomerpuueckas BepossTHOCTh. CilydaliHbIi BEIOOp TOUKH U3
(burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH. *

*OQcBauBaTh MOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YyacrBoBarh B 00CY:KICHMHM peIlIeHHs 3aJa4H Ha
HaXO0X/I€HHUE BEPOSATHOCTEN B OIBITAaX, PEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHMKA, Kpyra, OTpe3ka WIN
JIyTU OKPY’KHOCTH, YUCJIIOBOTO MPOMEKYTKA *

HUcnuiTanus
bepnyiiu
(6 9)

Ucneiranue. Yenex u Heynavya. Cepust HCTIBITAaHUM 10 IEPBOTO
ycnexa. Hcnbitanust bepHymnu. BepositHoctn coOblTuii B
cepun ucneltaHuil  bepnymnu. Ilpaktuueckas pabota
«HcnpiTanus bepryim».

OcBauBaTh Ha 60a30BOM ypPOBHe NMOHSAITHS: UCIBITAHUE,
AJIEMEHTAapHOE COOBITHE B UCIBITAHUHU (YCIIEX U Heyzaua),
cepus HUCIBITAaHWM, HACTYIJIEHHME MEepBOro ycrexa
(Heynaun), cepus ucnbITaHUN bepHyIm.

Pemiats  mpocreiimiMe 3agaum Ha  HAXOXKJEHUE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUH JI0 MIEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYJIbI CyMMBbI
reOMETPUUYECKOM MPOrpeccuu (C OMOpoil Ha CIIPaBOYHYIO




nH(popMaIum).

Pemate mpocreiimime 3agayM Ha  HAXOXKIEHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITUH B  CEpUU
UCIBITAaHUN bepHyiuM, Ha HaX0XICHHE BEPOSTHOCTU
ONPENENEHHOIO0 YHMCIIa YCHEXOB B CEPUM HCIIBITAHUN
bepHysum (¢ BU3yaJIbHOM OOPOiA).

HN3yyaTh B X0/1€ MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucneiTaHui bepHysnu

Cayuaiinas
BeJIHYMHA
(64)

CnyuailHas BeJIMYMHA W PACHpPElNEICHHE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE U JHCIEpPCUs  CIly4aruHOHU
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3Mepenue BeposTHOCTEH
¢ moMoIIbio yacToT. [IpuMeHenne 3akoHa GOJIBIINX YUCETL.

OcBouth Ha 0a30BOM YpOBHe NOHSITHS: ClydailHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsSTHOCTEN.

HN3yuyats U o00Cy:XkaaTh IpPUMEPBI JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYailHbIX BEIMYUH (POCT, BEC YEIOBEKA,
YMCIICHHOCTb HACCIICHUS, IPYTUEC U3MCHYMUBbBIC BEIIMYMHBI,
paccMaTpuBaBIIMECS B Kypce CTATUCTHKH), MOAEIbHBIX
CIIy4allHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHbIMHU
onbITaMu (OpocaHue MOHETBI, HMIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  yYpPOBHE  NOHATHSA:
MaTE€MaTU4YeCKOe OKUJAHUE CIIy4ailHOM BEIWYMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAUCHUE, IUCIIEPCUs CIy4YallHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOr0 Habopa.
Pemiate 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXKMJIAHWS W JHUCIEPCUH  JAUCKPETHOM  CIly4anHOM
BEJIMYMHBI 110 33JJaHHOMY pacIpelelIEHUuI0, B TOM YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (c
HaIPaBJISAIOIEN TOMOIIBIO).

3HAaKOMHMTBCSI C MaTeMaTH4YEeCKHUM OXHJIaHHEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIe
pacrpeneneHus Cry4ailHON BETUYUHBI «YUCIIO YCIIEXO0B)» B
cepuu UCHIbITaHui beprysum.

HM3yyarh 9acToTy COOBITHSI B  TOBTOPSIONIUXCS




CITy4ailHBIX OTBITAaX KaK CIy4aiHYIO BEIUYHHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepnynnu): npu  OOJBIIOM 4YHCIE ONBITOB YacTOTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pematsp 3a1aun Ha U3MEpEHHE BEPOSITHOCTEH C TOMOILBIO
4acTOT (C HaNpaBJISIOLIEH TOMOILBIO).

O0cyxk1aTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyxknaTh 3aKOH OOJBIIMX YHUCEN KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMUYMBOCTH B U3MEHUMBBIX SBICHUSX,
poJIb 3aKOHa OOJNIPIIMX YHCENT B HPUPOJAE U B JKU3HU
YeJI0BeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KomMOuHaTopuku. CiydaiiHble BETMYHHBI U PACIIPEICTICHHS.

OnucarenpHas  CTaTUCTHKA.
DJIEMEHTHI

IloBTOPSITH H3y4EHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3a1a4yu Ha NPEICTABICHUE U ONKMCAHUE TAHHBIX.
PemaTth 3aqaum Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCI€ B OINbBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00BbEIMHEHNUSI W TepecedeHus COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYyUANHBIX UCITBITAHUI




