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MOACHUTEJIBHAS 3AIINCKA

[IpumepHast pabodass mporpaMMa IO MaTeMaTHUKE I OOYYarOIIHUXCS C
3a/iep>KKoi mcuxuueckoro paszputusi (ganee — 3I1P) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHHMs TOJATOTOBIEHA Ha oOcHOBe DeaepanbHOrO TOCYAapCTBEHHOTO
00pa3oBaTeILHOTO  CTaHAapTa OCHOBHOTO  obOmiero  oOpaszoBanus  ([Ipuxas
Munnpocsemenuss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuiuu Poccuiickoit @eneparuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0O0), IIpumepHoOl aganTUPOBAHHOM OCHOBHOW 00pa3oBaTeNbHOU
MporpaMMbl  OCHOBHOTO 0OIIEro o00pa3oBaHUsi OOYyYAIIIMXCS C  3aJep>KKOM
NICUXUYECKOT0 pa3BuTusa (0go00peHHol pemenrneM @YMO 1o o6iieMy o0pa3oBaHUIO
(mportokon ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), IIpumepnoii
paboueii mporpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHus MO MpeaMeTy «MareMaTukay,
[TpumepHOW TpOrpaMMbl BOCIHUTAHHUS, C YYE€TOM paCIPEACIICHHBIX I10 Kjaccam
IPOBEPSEMBIX TpEeOOBaHWUH K pe3yjabTaTaM OCBOCHUS AJTANTUPOBAHHOW OCHOBHOM
o0pa3oBaTeIbHONM TPOTPaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHHs OOYYAIOUIUXCS C
3aJICPKKOM TICUXMYECKOro pa3BUTHI. B pabodeid mporpaMMe Y4YTEHBI HJICH U
nojiokeHuss KoHIenuy pa3BUTHS MaTeMaTHYeCKOTro oOpa3oBaHHs B Poccuiickoit
denepanum.

Oo01mas xapakTepucTHKa y4eOHOro npeaMmera «MareMaTuka

VYyeOubiii mnpenmer «MaTemaTHka» BXOAUT B MPEIMETHYIO 00J1acTb
«Marematuka W wuHpopMatukay. OH CHMOCOOCTBYET PA3BUTHUIO BBIYUCIUTEIHHOU
KyJIbTYpbl W JIOTUYECKOTO MBIIIIEHUSA, (OPMUPOBAHUIO YMEHHS TOJIb30BATHCS
ANrOpUTMaMH, a TaKXKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCETHEBHOW >km3HM oOydarommuxcss ¢ 3[IP. VYueOHbII npeamer pa3BHBaeT
MBIIIJIEHUE, TPOCTPAaHCTBEHHOE BOOOpaxeHue, (YHKIIMOHAIBHYIO TPaMOTHOCTD,
YMEHHUS  BOCIHPUHMMATh M  KPUTHYECKM  aHAJU3UpOBaTh  MHGOpPMAIHIO,
NPE/ICTABICHHYIO B Pa3IMYHbBIX (pOpMax.

OOyueHue mMaTeMaTUKe JaeT BO3MOXKHOCTh pa3BUBaTh y oOydwatontuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAIBHYI0O U WH(DOPMATUBHYIO pedyb, YMEHHE OTOMpaTh Hauboyee
MOIXOIAIINE SI3bIKOBBIC, CUMBOJUYECKHE, rpadUyecKue CpPe/CTBA NJisi BBIPAKCHUS
CYXKJICHHI U HaTJISIIHOTO UX MPEICTaBICHUS.

Heo0xonuMpIM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABJsIeTCs  o0llee 3HAaKOMCTBO C METOJAMHU  TO3HAHUSL JICHMCTBUTEIBbHOCTH,
MpEACTaBICHUE O MPEIMETE U METOJAaX MATEMATUKH, UX OTJIIMYUM OT METOJIOB APYTHUX
€CTECTBEHHBIX M TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHUS MaTeMaTHKU
JUISl pelIeHUs] Hay4YHbIX W MPUKIAJHBIX 3a7ad. TakuM 00pa3oM, MaTEeMaTHYECKOe
oOpa3oBaHre BHOCUT CBOH BKJIaJ B (hOpMHUpPOBaHKE 00IIEH KYIbTYpPhl YeJIOBEKA.

N3ydeHne MaTeMaTUKU TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIUTAHUIO
YeJOBEeKa, MOHUMAHUIO KpacoThl M U3SIIECTBA MAaTEMaTHUYECKUX PacCyKICHUH,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO UAEU CUMMETPHH.



[Iporpamma oTpaxkaetr cojepxkaHue oOydeHHs mpeaMery «Marematuka» c
Y4€TOM OCOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyuaromuxcs ¢ 311P. OBnanenue
y4eOHbIM TIpeaMeToM «MaTeMaTuka» MpeJCTaBIseT ONPENEICHHYIO CIOXKHOCTD IS
yuamuxcst ¢ 3[IP. ¥V oOyuatomuxcsa ¢ 3IIP nanbonee BbIpakeHbl OTCTAaBaHUS B
Pa3BUTHUU CIIOBECHO-JOTUYECKUX (OPM MBIIUICHHUS, MO3TOMY aOCTpakTHbIE W
OTBJICYCHHBIE KAaTETOPUU UM TPYAHOAOCTYHHBI. B TOXE€ BpeMs NpH CIHEHUaIbHOM
oOydyeHurn oOydaroniuecs MOTYT BBINOJHATH 3ajaHus 1o aiaroputmy. OHu
BOCIPUMMUYHUBBEI K MOMOIIHA, MOTYT BBIINOJHUTH MEPEHOC HA AHAJIOTMYHOE 3a/laHue
YCBOEHHOTO criocoba penieHus. CHIKEHUE Pa3BUTHUSI MBICIUTEIbHBIX OINEpaluidl u
3aMEJIEHHOE CTAaHOBJICHUE JIOTMYECKUX JEUCTBUU TMPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEpPIIAEMbIX yUEOHBIX JEHCTBHM. Y 00ydYaromuxcs 3aTPyTHEHbI
CUETHBIC BBIUYMCIICHUS, MPOU3BOJAUMBIE B yME. B MUCBMEHHBIX BBIUYUCICHUAX OHHU
MOTYT TIPOMYCKaTh OJWH W3 MPOMEXKYTOYHBIX ImaroB. [Ipu paGoTe ¢ YUCIOBBIMHU
BBIPAXKCHUSIMH, BBIYMCICHHEM KX 3HAYEHHUSI MOTYT HE YAEpKUBaTh MPAaBUIIbHBIN
nopsok aerctBuid. [Ipu ynpouiennu, npeoOpazoBanuu BeipakeHuit yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PEIICHUE O MOCJIEA0BATEILHOCTH BBIMOJHEHUS
nercTBuid. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSIET YCBOCHUS HaBbIKA PEIICHUS
YpaBHEHUN, HEPABEHCTB, CHUCTEMbl ypaBHEHUH. MM MajoJOCTYyHO COBEPIICHUE
00paTUMBIX OTIepaIuii.

Husknii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  OIEpalMii, HEIOCTaTOYHAs
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYIHAIOT HU3yueHue TeMbl «DyHKIUU»: TMpHU
onpeneneHnuy  (QyHKIIMOHATBFHOM 3aBUCUMOCTH, TMIPH OMUCAHUU TpadUuyecKoin
CUTYallUU, UCTIONIb3Ysl T€OMETPUUECKUH, alredpandeckuii, PyHKIIMOHATBHBIN SI3bIKU.
Hepenko yuwarniuecss He BUAST pa3HUIBI MEXTy 00JacThIO OorpeaesieHus GyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amau compsbkeHO C TPYAHOCTAMH O(DOpPMIICHHS KpaTKOW 3aIlucH,
NIPOBEJICHUS aHAJIM3a YCJIOBUA 3aJlayH, BBIJCICHUS CyliecTBeHHOro. O0yyvaromnmecs ¢
3IIP 3aTpymHstOTCS clenaTh YMO3AKIIOYEHHE OT OOMIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpAlMOHAIBHBIE CIOCOOBI  PEIIEHHs, WHOTAa OTrPaHUYMBAIOTCS
MaHUOYJSLUSIMU C YUCTAMU.

[Ipu w3yuenum reomeTpuueckoro Marepuaia oOyuatonmecs ¢ 3IIP
CTaJKUBAIOTCSI €  TPYAHOCTBK)  JI€JIaThb  JIOTUYECKUE  BBIBOJBI,  CTPOUTH
IIOCJIEIOBATENBHBIE pacCyxaeHusd. HenpouHnble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPUU
MPUBOJIUT K OMMOKaAM B PEIICHWH TeOMeTpHYeckux 3amad. OOydaroniuecs MOTYT
MOAMEHUTH (POPMYITy, HENPABUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM omnOkaM B
pelIeHUn  3aJad  NOPUBOJAT  HEJOCTAaTOYHO  PA3BUTBIE  NPOCTPAHCTBEHHBIE
npeacTaBieHus. VM CII0KHO BBITTOTHUTH YEPTEXK K YCIOBHIO, B TUCHMEHHBIX paboTax
OHM HE MOTYT IPUBECTH OOBICHEHUE K UEPTEKY.

To4HOCTb 3aIOMUHAHUS U BOCITPOU3BEICHUS yU€OHOTO MaTepuasa CHUKEHBI 110
NpUYMHE CTa00CTH MHECTHYECKOM [EATEeIbHOCTH, CYXKEHHSI 00beMa MaMSsTH.
O6yuaronumes ¢ 3IIP TpeOyercsi Ooiblie BpeMEHUM Ha 3aKpeIICHHE Marepuarna,
aKTyaJIM3alus 3HAHUH IO ONIOPE IPU BOCIIPOU3BEACHUH.

J171s1 mpeo1oyieHust TpPYJIHOCTEN B M3yUeHUU yueOHoro npeamera «MaremaTrukay
HeoOXxoauMa ajanrtanus o0beMa U XapakTepa ydyeOHOro marepuana K



MO3HABAaTEIbHBIM BO3MOXXHOCTAM ywamuxcs ¢ 3[IP. Cnenyer y4ueOHbII MaTepuan
MPENOJHOCUTh HEOOJBIIMMHU MOPLMSIMH, YCIOXHSS €ro MOCTENEHHO, N3bICKUBAThH
cnocoObl  ajanTalMi  TPYAHBIX  3aJaHUN, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMMTEJIbHBIE; UCKIIFOYATh OTIEJIBHBIE TPYAHBIC 1OKA3aTEIbCTBA; TEOPETUUECKUI
Marepuail PEKOMEHAYETCS HU3y4daTb B IPOLECCE NPAKTUYECKOU IEATEIBHOCTU IO
pemieHno  3agad.  OpraHudeckoe €OUHCTBO IPAKTUYECKOW M YMCTBEHHOU
NESATENbHOCTH YYAIlUXCS Ha YpPOKax MaTeMaTHUKU CIOCOOCTBYIOT MPOYHOMY H
CO3HATEJIbHOMY YCBOEHHUIO 0a3MCHBIX MaTeMaTUUECKUX 3HAHUM U YMEHUH.

Hesu u 3a1aun u3ydeHusi yaeOHoro npeamera «MareMmaTuka

[IpropuTeTHBIMU yensgmu 00ydeHus: MaTeMaTHKe B —9 Kitaccax sIBISIFOTCS:

* (opMUpOBaHUE IEHTPATBHBIX MATEMATUYECKUX TMOHATHH (YMCII0, BEJIMYMHA,
reoMeTpuiecKas ¢urypa, nepeEMEHHas, BEPOSITHOCTD, byHKIUA),
o0ecreynBarouX MPEeeMCTBEHHOCTh M NEPCIEKTUBHOCTh MaTeMaTHUYeCKOTrO
obOpazoBanus ooydaromuxcs ¢ 3I1P;

* noaseneHue odydaromuxcs ¢ 3[1P Ha qocTymHOM 7151 HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI31 MaTEMaTUKH M OKPYXKAIOIIETO MUPa, TOHUMaHUE MaTEMAaTUKHU KaK
4acTH O0IIeH KyJIbTypbl YEIOBEUECTBA;

" pa3BUTHE HUHTEJUICKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH 00Yydaromuxcsi ¢
311P, mo3HaBaTenbHON aKTUBHOCTHU, UCCIIEAOBATEILCKUX YMEHUHN, KPUTHUHOCTH
MBIIIJIEHUS, UHTEpeca K U3yUYEHUIO MaTeMaTHKU;

* ¢opmupoBaHue (YHKIHOHATIBHOM MaTEeMaTHYECKOW TPaMOTHOCTH: YMEHHs
pacno3HaBaTh  TPOSBIECHUS  MaTEeMaTHYECKUX  TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KM3HEHHBIX CUTYAIMSIX U TTPU U3YUYCHUU APYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha A3BIKE MAaTEMAaTUKH M CO37aBaTh MaTeMaTHYECKHE
MOJIENI, TPUMEHSTh OCBOCHHBIM MaTEMaTHYECKUW ammapar s perieHus
NPAKTUKO-OPUEHTUPOBAHHBIX  3a/lad, HWHTEPIPETUPOBATH U  OICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

JlocTkeHune 3TUX 1eseit obecrneunBaeTcs peeHueM CIEeIYIONINX 3a0ay.

» ¢opmupoBaTh y oOydaronuxcss ¢ 3[IP HaBbIkM ydeOHO-TIO3HABATEIBLHOU
JESTENBHOCTU: TJIAHUPOBaHWE pPAa0OTHI, TOUCK pAIMOHAIBHBIX IMyTEeH ee
BBINIOJIHEHUS, OCYILIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HWHTEIUICKTYaJbHOMY pa3BUTHIO, (HOPMHUPOBATH KavecTBa,
HEOOXOAMMBIE YENOBEKY JJIsl TOJHOLEHHON )KM3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MATEMaTUYECKOW NEATENbHOCTU: ICHOCTH U TOYHOCTU MBICIIH,
UHTYUIWU, TPOCTPAHCTBEHHBIX MPEACTABICHHM, CIIOCOOHOCTH K MPEOAO0JICHUIO
TPYIHOCTEM;

* (opMuUpOBaTh KIIOYEBbIC KOMIIETCHIIMM Y4YallUXCS B paMKax MPeIMETHOU
obnactu «MaremMaTrka U UHPOPMATHKA;

" pa3BUBATh MOHATUHHOE MbIIUIEHUs oOyyatomuxcs ¢ 311P;



" OCYLIECTBJIATh KOPPEKLHUIO MIO3HABATEIBHBIX IIpoLeccoB oOydaromuxcs ¢ 311P,
HEOOXOIMMBIX [UJII OCBOEHMSI MPOTPAMMHOIO Marepuajla Mo Y4eOHOMY
[IpEeaMETY;

" QpeaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALMU 00pa30BaTEIbHBIX A€(PUIIUTOB B
OCBOEHHUM IMPEIIIECTBYIOLUIETO IPOrPaMMHOI0 MaTepuaia y oOydarolUXcs C
3IIP 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" copMUpPOBATH YCTOWYUBBIN HHTEPEC YUALTUXCS K IPEAMETY;

" BBIABJIATH U PA3BUBATh MAaTEMATUUYECKHE U TBOPUYECKHE CIIOCOOHOCTH.

OCHOBHBIE JINHUU COJEpkKaHUsA Kypca MaTeMaThku B 7-9 knaccax: «Ywucna u
BBIUMCIICHUS», «AnreOpa» («Anredpandeckue BbIpKEHUS», «YPaBHEHHUS W
HepaBeHCTBay»), «Dynkuumn», «['eomerpusi» («I'eomeTpuueckue GUrypsl U uX
cBOiicTBay, «M3MepeHre TeOMEeTpUUYECKUX BEIUUUHY), «BEepOATHOCTh U CTATUCTUKAY.
JlaHHbIe TUHUU Pa3BUBAIOTCS MapajljIesIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJlHA OT JIpyroil, a B TECHOM KOHTAaKTe U
B3aumojieiicTBuu. Kpome »3Toro, ux oOBEIUHAET JOTHYecKass COCTaBISAIONIas,
TPaAUIIMOHHO MPUCYIIAs MaTeMaTHUKE U IPOHU3BIBAOIIAS BCE MATEMATHUYECKHE KYPCHI
u cojaepxatenbHbie TUHUU. CPopmynupoBanHoe B DenepaibHOM rocyJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJAPTe OCHOBHOTO OOIIero oOpa3oBaHMs TPEOOBAHHE «YMETh
ONEPHUPOBATH MOHIATUSMHU: ONPEICIICHUE, aKCHOMa, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacrio3HaBaTh WCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOJUTH HNPUMEPHI U KOHTP
IPUMEPBI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM
KypcaMm, a (opMUpOBaHHE JIOTHYECKUX YMEHHH pacmpelessieTcss Mo BCEM TojaM
oOy4deHHs Ha YPOBHE OCHOBHOT'O 00111eTr0 00pa3oBaHUsl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
ocBoeHus [IpumepHol paboueil MporpaMMBbl, paclpeIeICHHBIM 10 ToJlaM O0y4YeHHs,
CTPYKTYPHUPOBAHO TaKMM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM
BOIIpocaM  oOydaronigecss  oOpamaiuch  HEOJHOKpPaTHO, YTOOBI  OBJIAJICHUE
MAaT€MAaTUYECKUMH TMOHATHSMUA W HABBIKAMU OCYIIECTBISUIOCH IMOCJIEAOBATEIBHO U
MOCTYMATEIbHO, C COONIOJCHHEM TMPUHIIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCh B OOIIYI0 CUCTEMY MAaTeMAaTHUYECKHX IMPEJACTABICHUM OOYJaIOUIUXCS C
3IIP, pacmmpsst u yrnyOunsisi €€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE cBsizu. OOIIHe
Lenu u3ydeHusi yueOHoro mnpenmera «MartemaTuka» npenactaBieHbl B [IpumepHoit
paboueil mporpaMmMe OCHOBHOTO 00IIIeTo 00pa3oBaHuUs.

Oco0enHocTH 0TOOpPA ¥ aaNTAMU Y4eOHOr0 MaTEepHAJIA 110 MATEMATHKE

OOyuenue ydeOHOMY mTipenMery «MaTemaTuka» CTPOUTCS Ha CO3JaHUHU
ONTUMAJIBHBIX YCJIOBHH JJII YCBOSHUS MIPOTPAMMHOTO MaTepHaia 00yJaronuMucs ¢
311P. bonbiioe BHUMaHUE yenseTcs oT0opy yueOHOro Marepuana B COOTBETCTBUU C
MPUHIUAIIOM JOCTYMHOCTH TPHU COXpaHEHUU oO0I1iero 0a30BOTO YpPOBHS, KOTOPBIi
JIOJIKEH 10 COAEPKAHUIO U 00BEMY OBITh aJlalTUPOBAHHBIM 1Jis oOy4aroniuxcs ¢ 3[1P
B COOTBETCTBUM C HMX OCOOBIMH 0O0Opa3oBaTeIbHBIMH TMOTpeOHOCTIMU. CieayeT
o0JierynTh OBJaJICHUE MaTepuanioMm oOydaromumucs ¢ 3P mocpeactBom ero



JETAJIbHOTO OOBACHEHUS C CUCTEMAaTHYE€CKUM MOBTOPOM, MHOTOKPATHOU TPEHUPOBKU

B NPUMEHEHUU 3HAHWI, MCMOJB3Yys MPUEMbl aKTyalu3auuu (BU3yajbHas OIOpa,
MaMsATKa).

IIpumepHas nporpaMmma IpeIyCMAaTpPUBAET BHECECHUE HEKOTOPBIX WU3MEHEHMIA:
YMEHbIIEHHE 00beMa TEOPETUUYECKUX CBEJCHUM, BBIHECEHHE OTAEIbHBIX TEM WJIU
LEJbIX Pa3/iesioB B MaTepHalbl 411 0030pHOI0, 03HAKOMHUTEIBHOTO U3YUYECHUS.

Anzeopa

B o03HakoMUTENBHOM IIJIAHE PEKOMEHAYETCS U3y4yaThb CIEAYIOLIUME TEMBI:
«ppaunoHanbHble yncina. JleicTBUTENbHbIE Yncia», «CpaBHEHUE NEHCTBUTENBHBIX
yucelsl, apudmeTrueckue NEUCTBUA C JEHCTBUTENbHBIMU dMciIaMuy», «Haxoxnenue
npuOIMKEHHBIX 3HAYEHUN KBaJgpaTHOro KopHs», «Teopema Buerta», «Pemenus
YpaBHEHUH TPETHEN M YETBEPTOM CTEIICHEN Pa3I0KEHUEM HA MHOKUTEINY, «DYyHKIUA Y

=Vx u ee Tpaduk», «IlorpemHOCTE M TOYHOCTh NPHOTIKEHUS», «UeTHbIE W
HeueTHble QyHKIUN», «DyHKIusa y=x"», « DyHKIMsA y= ax?, ee rpadMK U CBOMCTBA.
I'paduku GyHkumii y= ax? + N u y=a(x-m)?, «YpaBHeHHeE ¢ AByMs IIEPEMEHHBIMU U €0
rpadux», «'paduyeckuii cocod perieHus CUCTEeMbl ypaBHEeHUI», «300paxkenue
YICHOB apu(PMETUUECKON U TEOMETPUIECKON MPOTPECCHi TOUKaMU Ha KOOPJUHATHOU
MJIOCKOCTH. JIMHEWHBIN U 9KCHOHEHIIMATBHBIA pOCT. CI0KHBIE TPOLIEHTHI.
CnenyeT yMEHBUINTh KOJUYECTBO YacOB Ha H3ydeHUE TeM: «DopMysibD»,

«/lokazatenbcTBO TOXKIECTBY», «JIMHENTHOE YypaBHEHHE C JABYMS HEU3BECTHBIMUN,
«['paduk nuHEHHOTO ypaBHEHHS C ABYMS MepeMeHHbIMU», «['paduueckoe perieHue
JIMHEMHBIX YPaBHEHUN U CUCTEM JIMHEHMHBIX ypaBHEHUI», «CBOMCTBA KBaApaTUYHOU
byHKIAW.

BricBoOouBIIMECS dYachl PEKOMEHIYETCS HCIOIb30BaTh: JJIsl  JIydlen
npopabOTKH HamboJiee BaXXKHBIX TeM Kypca: «Pemenue ypaBHeHuUi», «Pemenue
CUCTeM ypaBHEHU», «COBMECTHBIE NEUCTBUS C ApoOsiMuy, «lIpuMeHeHre CBOWCTB
apu(pMETUYECKOTO KBaJpaTHOTO KOPHA»; Ha TOBTOpPEHHUE, pelIeHue 3ajad,
npeoOpa3zoBaHUE BRIPAKEHUH, a TAKXKE Ha 3aKpEIJICHUE N3YyYEHHOTO MaTepuara.

I'eomempusn

CrnenyeT OCHOBHOE BHMMAHHE YACIHUTh MPAKTUYECKOW HAIPaBIEHHOCTU Kypca,
UCKIIIOYMB U YIPOCTUB HAMOOJEE CIOXHBIM [JI1 BOCHPUITUS TEOPETUUYECKUIA
Marepuas. Ha ypokax reoMeTpuu HEOOXOIMMO MAaKCUMaJIbHO MCIOIB30BATh
HaTJIAIHBIE CpeACTBAa OOyueHus, OoJbllle TPOBOAUTH MPAKTUYECKUX padoT C
yYanMucs, pemars 3agaun. CTpouTh pelieHne 3a1ad Mpu MOCTOSTHHOM OOpalleHUH
K HaIJISIAHOCTH — PUCYHKAM U YEPTEXKaM.

O3HakoMUTENbHO AaTh TeMbl: «TeopeMbl M J0Ka3aTeNbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT MOPOTUBHOTO», «CyIlIEeCTBOBAHME U  €IUHCTBEHHOCTH
MEPIEHANKYIIAPA K MpsAMOi», «Meroa reoMeTpudeckux Mect», «Meron yaBoeHus
MenuaHe», «Teopema @aneca U TeopeMa O MPOMOPUUOHAIBHBIX OTpe3kax», «LleHTp
Macc TpeyrojbHHUKay», «I3MeHeHre TPUTOHOMETPUUYECKUX (PYHKIIMI TPU BO3pACTaHUU
yriiay, «®@opMynbl s paguyCoB BIMCAHHBIX M ONMCAaHHBIX OKPYKHOCTEHN
MPAaBUWJIBHBIX MHOTOYTOJBHUKOBY», «YPpaBHEHUE MPAMON», «/IBuxkeHue», «CBOMCTBA
NBHKEHUAY, «Teopema 0 MpOW3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IMPOU3BEACHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTeIbHOW.



CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha m3yueHHE TeM: «CUMMETpUYHBIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOW CUMMETpUNY, «LIeHTpanbHass cCUMMETPHSI,
«ITapannensubiii nepenocy, «lloBopor», «llpeoOpa3zoBanune nonobus. IlogoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIC 33Jaud Ha TOCTPOEHHE C TTOMOIIBIO
UPKYJIS W JIWHEHKW», «JleKkapToBBl KOOpJAMHATHI Ha IUIOCKOCTHY, «Permienne
TpEeYroJbHUKOBY, «Ilonobue purypm.

BricBoOoaMBIIIECS YaChl HCIIOB30BATh HA PEIICHHE 3a7a4 U TIOBTOPEHHE.

Bepoamnocms u cmamucmuxa

B cBs3u ¢ Tem, 4TO JaHHBIA KypcC BBI3BIBACT HAMOOJBIINE CIOXKHOCTH ISt
oOyuatormuxcs ¢ 3IIP, cBsizaHHBIE CO CHW)KCHHBIM YPOBHEM pPa3BHUTHS CIIOBECHO-
JIOTUYECKOTO MBINUICHHS, €0 W3Y4YeHHE JOJHKHO CTPOHUTHCS Ha 0a30BOM YpPOBHE U
JIOCTYITHOM /Il y4eHWUKOB MaTtepuane. OCHOBHOE BHHMAaHHE CIEIYeT YACTUTH
paszenaM, CBS3aHHBIMH C TIOBTOPEHHEM TMPOWJCHHOTO MaTepuala, YBEIHYUTh
KOJIMYECTBO YIPaXHEHUH W 3aJaHHA, CBSI3aHHBIX C MPAKTHUECKOH AESITeThHOCTHIO
00yJaronuxcsi.

H€O6XO,ZII/IMO MNEPEeCMOTPCTL COACPIKAHUC TCOPCTHYCCKOIO MaTcCpualia H
XapaKTCp €ro HM3JIO0KCHHA: TGOpGTI/I‘{eCKI/Iﬁ Marepuajl MNPCIOAHOCHUTL B IIPOLCCCC
peuiCHuA 3a4a4 W BBIIIOJIHCHUA SaHaHI/Iﬁ HarJIAAHO-TIPAKTHUYCCKOTO XapaKTCpa, HC
Tp€6OBaTI) BbBIBOJZIa M 3aIlIOMHMHAHUA CJIIOXKHBIX q)OpMy.II, peuICHUA HCCTAaHIAPTHBIX,
pr,IIOéMKI/IX 3aﬂaHHﬁ. P}II[ TEM CJICAYCT U3Y4YdTh B O3HAKOMUTCIIBHOM IIJIaHC.

[TpumepHas mporpamMma MpeaoCTaBIsIeT aBTOpy pabodeld mporpaMMbl CBOOOTY
B pacrpe/elIeHHy MaTeprala 1o 4eTBepTsaM (TpuMectpam). Pactipenenenue BpeMeHH
Ha W3y4YCHHE TEM B TEYCHHE YYEOHOTO TO/Ja CaMOCTOSITENIFHO OTPEACIIsIeTCs
o0pa3oBaTeIbHON OpPraHu3alie U 3aBUCUT OT OCOOCHHOCTEH TPYIITbI 00yUYarOmUXCs
¢ 3I1P u ux ocoObIX 00pa30BaTEIbHBIX TOTPEOHOCTEH.

IlpumepHbie BUABI AesiTebHOCTH o0yuarommxcs ¢ 311P, o0yciioBiieHHbIE
0Cco0bIMHU 00pa30BaTEILHBIMHU NOTPEOHOCTSAMHY U 00ecredYuBaIOIIHE
OCMBICJIEHHOE OCBOCHHE COJePKAHNH 00Pa30BaHUA IO NPeAMeTy

«MaremaTuka»

Conepxanue BHIOB nedrenbHOCTH oOydarommxcs ¢ 3[IP ompepensercs ux
0COOBIMH 00pa30BaTENBHBIMU MOTPEOHOCTAMH. [IOMUMO MIMPOKO HCIOIB3YEMBIX B
OOII OOO o0mux ays BceX 00ydarIMUXCs BUAOB JCSITEIBHOCTH CIEAYET YCHIHUTh
BUJIBI JICATEIBHOCTH CICTIM(UIHBIC I JAHHOW KaTETOPUH JeTel, 00eCeunBaronnue
OCMBICJICHHOE€ OCBOCHHE COJIEp)KaHus oOOpa3oBaHUA TIO TPEAMETY: YCHIICHHE
MPEIMETHO-TIPAKTUYECKON JEATETPHOCTH C aKTHBU3AIMCH CEHCOPHBIX CHCTEM;
4epelOBaHUE BHJIOB JICSITCIBHOCTH, 3aJCHCTBYIOIIMX PA3IUYHBIE CEHCOPHBIC
CUCTEMBI, OCBOCHHE MaTepHaia ¢ OMOPON Ha alTOPUTM; «IIOIMIArOBOCTH» B U3YUCHUHN
MaTepualia; UCTI0JIb30BaHNUE TOMOJTHUTETFHON BU3YaTbHOUW OMOPHI (CXEMBI, MA0IOHBI,
OTIOpPHBIC TAOJHIIBI); PEUEBOM OTUET O TMPOIECCe W PE3YNbTaTe EATCIHLHOCTH,
BEITIOJTHEHNUE CTCIHMAIBHBIX 3aaHui, 00ECTICUMBAOIINX KOPPEKIUIO PETYIISIIH
y4e0HO-TI03HABATEIFHOU IEATETLHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.



MecTo yuyedoHoro npeamera «MaremMaTuka» B y4eOHOM IIaHe

B coorBercTtBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEbHBIM
CTaHJapTOM OCHOBHOro 001ero ooOpa3oBaHus y4eOHbIH mnpeamer «MaTemaTHKa»
BXOJIUT B TMpeAMeTHyI0 oOnacte «Marematuka U UWHGOpPMATHKa» U SIBISETCS
o0s3aTeNnbHbIM I M3ydeHus. B 5-9 kiaccax yueOnblii mpeamer «Marematukay
TPaJIULIMOHHO M3Y4YaeTCs B paMKax CJIEAYIOIIUMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kimaccax — KypcoB «AireOpa» (BKIOYas 3JIEMEHTbI
CTaTUCTUKU M Teopuu BeposTHocTer) u «l'eomerpus». Hacrtosimeld nporpammoit
BBOJMTCS] CAMOCTOATEIbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTATUCTUKAY.

Hacrosmieit nporpamMMoii mpeaycMaTpuBaeTcs BblJIeJIEHUE B yUueOHOM IUIaHe Ha
uzydyeHre B 7-9 kmaccax 6 y4yeOHBIX YacOB B HEJENIO0 B TEUEHHUE KaXKIOro roja
oOyudenusl, Bcero 952 yyeOHbIX yaca.

Conepxxanue yudeOHoro mpenmera «MaremaTuka», NpPEICTABIEHHOE B
[Ipumepnoit paboueit nporpamme, cootBercTByeT PI'OC OOO, IIpumepHoii
OCHOBHOM  00pa3oBaTenbHON MpOrpaMMe OCHOBHOTO 00Iero oOpa3oBaHus,
[IpumepHON aganTUPOBaHHOW OCHOBHOW 00pa3oBaTEIbHON MporpaMmMe OCHOBHOTO
o01rero 00pa3oBaHus 00YUAOLIUXCS C 33aJIEPIKKOM MCUXUYECKOTO Pa3BUTHS.

Tematnyeckoe IUIaHMpOBaHHWE  Y4YEOHBIX KYypCOB UM pPEKOMEHIYyeMOe
pacnpeziesieHue yueOHOro BpeMEHH JUIsl U3yUYEHHUsI OTJENbHBIX TEM, NMPEAJIOKEHHBIE B
HACTOAIEH MPOrpaMMe, HaJl0 pacCMaTpUBaTh KaK IPUMEPHBIE OPUEHTHUPHI B IIOMOIIIb
COCTaBUTENIO aBTOPCKOW pabouell MporpaMMbl U HPEXKAE BCETO YUUTENI0. ABTOp
pabouell mporpaMMbl BIpaBe YBEJIWYHUTh MPEAJIOKEHHOE YHCIO YYeOHBIX 4acoB Ha
TeMbI, TpeOyromue Oonee aIuTeNbHOro u3ydeHus oOydvarommmucs c¢ 3IIP, wmm
YMEHBIINTh KOJIMYECTBO YAaCOB HA TEMBI, U3y4acMble HA O3HAKOMUTEIBHOM YPOBHE.
JIOIyCTUMO TakKe JIOKAJIbHOE IIepEpACHpPENEICHUE U IIEPECTAaHOBKA JJIEMEHTOB
COJEp)KaHUsl BHYTPM JaHHOro kiacca. KosindyecTBO MpOBEPOYHBIX  paboT
(TeMaTU4eCKHil 1 UTOrOBBIN KOHTPOJIb KAUeCTBAa YCBOEHUS yUeOHOTO MaTepuaa) U ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS Ha YCMOTPEHHE
yuutens. Takke yuuTesab BIpaBe YBEIUUUTh WM YMEHBIINTh YUCIO YUYEOHBIX YaCOB,
orBenc¢HHbIX B [lpumepHoii paboueld mporpamme Ha 0000IIeHHE, TOBTOPEHHE,
CHUCTEMAaTH3allMi0 3HaHUM oOywaroumxcs. EIMHCTBEHHBIM, HO MNPHUHLIMIIHAAIBHO
BaKHBIM KPUTEPHUEM, SBIIAETCS JOCTHKEHUE PE3ylbTaTOB OOYYEHMs, YKAa3aHHBIX B
HACTOSIIEH MporpaMmme.



IIPUMEPHAS PABOYAS ITPOT'PAMMA YYEGBHOT O KYPCA
«AJITEBPAy». 7- 9 KJIIACCBI

esn n3yyeHust y41e0HOro Kypca

Anrebpa sBIs€TCA OJHUM M3 OINOPHBIX KYpCOB OCHOBHOM WIKOJBI: OHA
o0OecrieynBaeT H3y4yeHUE JPYruX AUCHMIUIMH, KaK E€CTECTBEHHOHAYYHOrO, TaK H
T'YMaHUTApHOTO IIUKJIOB, €€ OCBOEHUE HEOOXOIMMO AJIs MPOJIOJKEHHsI 00pa3oBaHus U
B TOBCEIHEBHOW >XH3HU. Pa3BuThe y OOyyalomuXcsi HAy4YHBIX MPEICTaBICHHUN O
NPOUCXOXKIEHUU U CYHIHOCTH airedpandeckux alOcTpaklMid, crocobe OTpakeHus
MaTeMaTHUYEeCKONM HAyKOW SBJICHUHW W TPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIH
MAaT€MAaTUYECKOTO MOJCIHMPOBAHUS B HAYYHOM T[O3HAHMM W B IPaKTHKE
CrocoOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHHS U KA4YE€CTB MBIILICHUS,
HEOOXOIUMBIX IS ajanTalid B COBPEMEHHOM LH(poBOM obuiecTBe. M3yueHue
anreOpbpl  €CTeCTBEHHBIM 00pa3oM 00eCleurBaeT pa3BUTHE YMEHHUS HaOIIOAATh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSL U  BBIBOJIBI,
dopmynupoBath yTBepkAeHHs. OCBOeHHE Kypca ainreOpbl 0OecredyrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOy4YaloIIUXCA: OHU HCIONB3YIOT JEAyKTUBHBIE U
UHAYKTUBHBIE DPACCYXICHUS, 000OIIEHNE M KOHKpETHU3aluio, abcTparupoBaHUE H
AHAJIOTUIO. OOyuyenue  anreOpe  mpeanosiaraer  3HAYUTENbHBIE  00BEM
CaMOCTOSITEJIbHOM  JESATENBHOCTH  OOY4YaloIIUXCS, TOATOMY  CaMOCTOSITENILHOE
pelIeHre 3a7a4 eCTECTBEHHBIM 00pa3oM SBJISETCS pealu3alieil eaTeaTbHOCTHOrO
NPUHIIAIIA 00yUYEHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MECTO 3aHUMAIOT COJAEPXKATEIbHO-METOAUYECKUE JMHUU: «YHucna u
BBIUUCIICHUS»; «AJIreOpandecKkue BoIpaXeHUs»; « Y paBHEHUSI 1 HEPABEHCTBAY;
«DOyHkuum». Kaxaas U3 3Tux coliepKaTesibHO-METOAUYECKUX JIMHUA PA3BUBACTCS HA
NPOTSKEHUU TPEX JIET M3YYCHHs] Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch U
B3aMMOJEHMCTBYS C JAPYrUMH €ro JuHUsAMH. B Xone u3ydenus xypca oOydaromumcs
IIPUXOJUATCS JIOTMYECKU PACCYKIaTh, HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B cBsI3M ¢ 3TUM 1enecooOpa3Ho BKIIOYUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, TIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3felibl MaTeMaTHUECKOTo 00pa3oBaHus U
CHOCOOCTBYIOIIME  OBJAJCHUI0O  OOYYalOIIMMUCA  OCHOB  YHHBEPCAJIHHOI'O
MaTeMaTU4YeCKOro sA3bIka. Takum o0pa3oM, MOKHO yTBEPKAAaTh, UTO COAEPIKATEIBHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Aredpa» SIBISETCS €ro MHTETPUPOBAHHBIN
XapaKkTep.

Copnepxxanne nuHUM «Yuciaa W BBIUMCICHUS» CIYKUT OCHOBOW ISt
JaJIbHEHIIET0 W3Y4YeHHsS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Y OO0Yy4aroUIMXCs
JIOTUYECKOTO MBIIIIEHUS, (POPMHUPOBAHUIO YMEHHUS IOJIb30BAThCS AITOPUTMAMHM, a
TaK)X€ NPHOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI MOBCEIHEBHOM
KW3HU. Pa3BuTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UpPpaLMOHAIBHBIMA YUCIAMH, (DOPMUPOBAHUEM IPEACTABICHUN O JEHCTBUTEIHHOM



yuclie. 3aBepIlIeHHe OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIIEMy 3BEHY OOILETro
o0pa3oBaHuUsl.

Coneprkanue AByX aiareOpandecKux JIMHUM — «AJIreOpanyecKue BhIpaXXEHUS» U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTeMaTU4YeCKOro armapara, HEeOOXOJUMOro [JIsi pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B OCHOBHOH IIKoJie
y4eOHBI MaTepuan TPYIIUPYETCSs BOKPYT pallMOHAIBHBIX BhIpaKeHUH. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KaK sI3bIKA ISl OCTPOCHUSI MAaTEMAaTHYECKUX
MoOJieNield, ONUCAaHUs IPOLECCOB U SIBIEHUN peanbHOro mMupa. B 3amaun oOydenwus
anreOpe BXOIAT TaKXkKe JalibHEWIlee pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOAUMOTO, B YAaCTHOCTH, JJII OCBOCHHS Kypca HH(POPMATHUKH, U OBJIAJCHUE
HaBBIKAMU JIETYKTUBHBIX paccyxaeHui. [IpeodpazoBanre CUMBOJIBHBIX ()OPM BHOCUT
CBOM crmenuuyeckuil BKJIAJ B pa3BUTHE BOOOpaXKEHHUS, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTRY.

Conepxanue (yHKIIMOHATBHO-TPA(PUUYECKON JTMHUU HAICICHO Ha TOJy4YeHUe
IIKOJIbHUKAMU 3HaHUM O (DYHKIUSAX KaK Ba)KHEUIIEH MaTeMaTUYCCKOW MOJETH IS
OMHMCAHUS U HCCIICIOBAHHUS Pa3HO-00pa3HBIX MPOIECCOB U SBJICHUN B MPUPOJE H
oOmectBe. M3ydeHne »TOoro Marepuana CIOCOOCTBYET Pa3BUTHIO y OOydaromiuxcs
YMEHUS UCIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIC CPEJACTBA SI3bIKA MATEMAaTHKU —
CJIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOpPMHUpPOBAHUE
IpeICTaBICHUI O POJIK MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

MecTo y4eOHOTro Kypca B y4eOHOM IJIaHe
VY4eOHbIN TUIaH Ha W3y4deHue airedOpbl B 9 Kiacce OTBOAMT HEe MeHee 3
y4eOHBIX YacCOB B HEJEIIIO .
Conepxanue y4e0HOT0 Kypca
9 KJIACC

Yucna u evtuucienHus

JleicTBUTEIbHBIE YHCIA

PanmonanpHBIC YMCA, UppayuoHaibHble YUCId, KOHEYHble U OeCKOHeuHble
oecamuunble Opobu. Muoocecmeo OeticmeumenbHblx Yuces, 0etucmeumenbHovle Yucia
Kak beckoHeuhnvle decsamuyible Opoou. Bzaumno oonosnaunoe coomsememeaue mexncoy
MHOIHCECTNBOM OCUCBUMEIbHBIX YUCeN U KOOPOUHAMHOU NPIMOUL.

CpasHeHue  OelicmeumesnbHblX  uucen, apugmemuueckue Oeucmeuss ¢
oeticmseumesbHbIMU YUCTIAMU.

HN3mepenusi, npuOINKeHUsA, OLEHKH

Pazmepsl O0OBEKTOB OKpPY)KAIOIIETO MHUPA, JIUTEIBHOCTh TMPOIECCOB B
OKPYKaOIIEM MUDE.

IIpu6an:kéHHOEe 3HAYEHUHE BEJUYHUHbI, TOYHOCTHh NpPUOIAMKeHUsl. OKpyrieHue
yuceJl. Ipuxkuaka U OLICHKA pe3yJibTaToB BbIYUCJICHU.



Ypaenenus u nepasencmea

YpaBHeHUd ¢ OHOI IepeMeHHOM

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JTUHEUHBIM.

KBanpatnoe ypaBHeHue. PelieHue ypaBHEHUMN, CBOASIIMXCA K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [lpumepwvl pewienus ypasneHui mpemoveli U Yemeepmoll
cmeneHeu pasnodceHuem Ha MHOXCUMEIU.

Pemiennie 1poOHO-paliMOHANIBHBIX YPaBHEHHM.

Perienrie TeKCTOBBIX 3a/1a4 allreOpandeckKuM METOJIOM.

Cucrembl ypaBHeHHH

VYpaBHeHHE C JBYyMsI MEepeMEeHHbIMU U ero rpaduk. Pemienuwe cucteM aByx
JIMHEMHBIX YPaBHEHMI C JBYyMs MEPEMEHHBIMU. PellleHue CHUCTEM ABYX YpPaBHEHUI,
OJIHO W3 KOTOpPHIX JIMHEWHOe, a Japyroe — BTopoil creneHu. [‘paduueckas
WHTEpIIpeTalys CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Perienne TekCTOBBIX 3a7a4 anreOpandecKuM CroCoOOM.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nHMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. Pelienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHoW. KBaapaTHble HepaBeHCTBA.
I'paduueckas wuHTEprHpeTanis HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
IIEpEMEHHBIMU.

Dynkyuu

Ksanpatuunas ¢pyukmus, e€ rpaduk u cBoricta. [lapadomna, KoopIuHATHI
BEPIITUHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoJIb.

I"'paduxn QyHKLMiA: y = kx, y = kx + b, y= X2

y = \/'x, Yy = *-H UX CBOWCTBA.
X

Yucnoewvle nocneoosamenvHocmu

Omnpenesienne 1 croco0bl 3aIaHUSI YMCJIOBBIX MOCTEA0BATEILHOCTEN

[lonsiTe 4YUCIOBOW TOCIENOBATENBHOCTA. 3aJaHUE MOCJIEN0BATEIbHOCTH
peKyppeHTHO# GopmyIioi u hopmMyIioii N-To YiIeHa.

ApupmMeTrUecKas M reoMeTPUYECKas IPOrpeccuu

Apudmernyeckas u Teomerpuueckas mporpeccun. Dopmyisl N-ro uieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

H3z00padcicenue unenos apu@memudeckol u 2eoMempudeckoll npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHeUHblil U 9KCHOHEeHYUANbHbIL DOCHI.
Crnooicnble npoyeHmai.



[TPUMEPHA PABOYA ITPOTPAMMA YUYEBHOI'O KYPCA
«'EOMETPUA» 7-9 KITACCbI

ey n3yyeHust y41e0HOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpus» npeacrasiensl B [IOOI1
OOO. OHum 3aKiIO4YarOTCsA, NPEXKIE BCEro B TOM, YTO HA YypOKax TI€OMETPHUH
oOydaromuiicss y4uTCsl MPOBOJAUTH JOKa3aTelIbHBIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOYEHUs, JOKa3blBaTh HCTUHHBIC YTBEPXKAECHUS W CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, NMPOBOAUTH PACCYXKIEHUSA «OT MPOTUBHOIO», OTINYATH
CBOICTBAa OT MpPU3HAKOB, (HOPMYJIMPOBATH OOpaTHBIE yTBEpXkIeHUA. B oOydenuu
YMEHUIO paCCyX JaTh COCTOUT Ba)XHOE BOCIHUTATEIIBHOE 3HAYEHUE H3YUYEHUS
TE€OMETPUH, IPUCYIIIEE UMEHHO OTEUYECTBEHHON MAaTeMAaTUUYECKOM LIKOJIE.

Bropoil 1nenp0 u3ydeHHs] TEOMETPUM SABJISIETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA MpU PEUICHWHM KaK MaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3aj]ad,
BCTPEYAIOIIUXCA B PEATBHOMN KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS
JUHUAA B M3YYEHUU TE€OMETpUM B IIKoye. [l 3TOr0 YYUTENI0 pPEKOMEHIYETCS
nox0uparh 3a7aud MPAKTHYECKOrO XapakTepa JUisl pacCMaTpUBAEMbIX TEM, YUHTb
00y4arouMxcs CTPOUTh MaTEMaTHUYECKHE MOJIEIM pealbHbIX KU3HEHHBIX CUTYyalUi,
IIPOBOJUTH BBIYUCIICHUSA M OLICHUBATHh aJCKBATHOCTH IIOJIYYEHHOI'O pE3yJbTaTa.
KpaiiHe Ba)XHO NIOMUYCPKUBATH CBSI3M TE€OMETPUM C JPYTUMH IpEeAMETaMH,
MOTHUBHUPOBATh MCIIOJIB30BaTh OIPEAEICHUS T'€OMETPUYECKUX (QUIYp U TOHSATHH,
J€MOHCTPUPOBATH IPUMEHEHHUE MOTYYEHHBIX YMEHHH B (PU3HUKE U TEXHUKE. DTH CBS3U
HaunOosiee ipKo BUJIHBI B TeMax «BekTtops», « TpuronomeTpuiyeckie COOTHOIIEHUS,
«Meton koopauHat» U «Teopema ITudaropay.

MecTo y4eOHOTro Kypca B y4eOHOM IJIaHe
VY4eOHbIN MIIaH TpenycMaTpUBAET U3yuyeHHUE Te€OMETPUU Ha 0a30BOM YPOBHE,
UCXOJIsl U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM roy, 3TO 24aca B HEJIEII0

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHus )
9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB oT 0° 7o 180°. OcHOBHOE TPUTOHOMETPUIECKOE
TOXeCTBO. DOPMYITBI IPUBEICHHUS.

Pemenue tpeyronsHukoB. TeopemMa KOCHHYCOB M T€OpEMa CHHYCOB. Pernenue
MPAKTUYECKUX 33]1a4 C HCTIOIH30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosarnue nodobus. Ilooobue coomeemcmeenHbix 2J1eMeHMos.

Teopema o npouzgedenuu ompe3Kos Xopo, meopembvl 0 NPOU38e0eHUU OMPE3KO8
ceKyujux, meopema o Keaopame KacameabHOl.

Bektop, nmmmHa ~ (MOmymbh) — BEKTOpaA,  COHAIPABJICHHBIE  BEKTOPHI,
MIPOTHUBOITIOJIOKHO HAIMPABICHHBIC BEKTOPHI, KOJJTMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallid Haa  BEKTOpaMmH. PasmokeHwe BeKTopa 10  JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatel Bektopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXO0XACHUS JJIMH U yTIIOB.

JlekapToBBl KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsimoli U OKPY>KHOCTH B



KOOpAMHATAaX, IIEPECCUYCHUE OKPYKHOCTEH U IpsAMBIX. MeTox KOOpAWUHAT U €ro
IIPUMEHEHUE.
IIpaBunbHBIE MHOTOYIOJIBHUKU. [[1MHA OKpY>XHOCTH. ' panycHas u paguaHHas
Mepa yriia, BBIYUCICHUE JUIMH AYT OKpYyKHOCTeU. Inomans kpyra, ceKTopa, CErMeHTa.
Heuoicenuss naockocmu u 6HympeHHue cummempuu Queyp (aemeHmapHble
npeocmasnenus). Ilapannenvnviti nepernoc. Ilogopom.



I[TPUMEPHA PAGOYA ITPOTPAMMA YVUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

esn n3yueHust y1e0HOro Kypca

B coBpemeHHOM LIM(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MMPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PCHUSI MPAKTUYECKUX MPUIONKECHHUM, TaK U UX
posin B oOpazoBaHuu. Kaxx/iplii 4eIOBEK MOCTOSTHHO MPUHUMAET PEILICHUs] Ha OCHOBE
MMEIOIIUXCS Y HETO JaHHBIX. A 711 000CHOBAHHOTO MPUHSTHUS PEIICHUs B YCIOBHUSIX
HEJ0OCTaTKa WM W30bITKa HHGOPMAIMU HEOOXOJUMO B TOM YKCIE XOPOIIO
chopMUpPOBAaHHOE BEPOSITHOCTHOE M CTATHUCTHUYECKOE MbllUIeHHe. IMEHHO MmosToMy
OCTPO BCTaja HEOOXOJUMOCTh C(HOPMHUPOBATH Yy OOYyYAIOIIUMXCS, B TOM YHCIIE
obyuaromuxcsa ¢ 3IIP, dyHKIMOHATBEHYIO T'PaMOTHOCTh, BKJIIOYAIONIYIO B cels B
KaueCTBE HEOThEMJIEMOM COCTABIISIONICH YMEHHE BOCHPHUHUMATh U KPUTHYECKHU
aHAJTM3UPOBaTh MH(POPMAIUIO, TPEACTABICHHYIO B Pa3IUyHBbIX (opMax, MOHUMATh
BEPOSITHOCTHBIM  XapakTep MHOTHX peajibHbIX TPOILECCOB M  3aBHUCUMOCTEH,
IPOU3BOJUTH TMPOCTEUIIINE BEPOSITHOCTHBIE PACUYCThl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIIAMH cOOpa, aHaIu3a M MPEICTABICHUS TaHHBIX U3 Pa3IMUHBIX chep KU3HU
oO0IIIeCTBa U TOCYIapCTBa MPUOOIIAET 00YUAIOIIMXCS K OOIIECTBEHHBIM UHTEPECAM.

B crpykrype mnporpammbl ydeOHOro kypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHO IIKOJIBI BBIJIEJIEHBI CIEAYIOIIHNE COJIEPHKATETbHO-METOANYECKHUE JINHUU:
«IIpencraBieHue NaHHBIX U ONIKACATENIbHAS CTATUCTUKAY; « BEeposATHOCTBY; « DIIEMEHTHI
KOMOMHATOpUKN»; «BBenenue B Teopuro rpadosy.

Conepxanue nuaun «lIpencraBiieHre HaHHBIX M ONHCATENbHAs CTAaTUCTHKA»
CITY)KUT OCHOBOM JiJis1 ()OPMHUPOBAHUS HABBIKOB Pa0OTHI ¢ MH(MDOPMALIMEH: OT YTCHUS U
UHTEpIpeTaluu UHQOpMAIMU, TMPEACTaBICHHOW B Ta0nMIlaX, Ha AuarpamMmax u
rpadukax 10 cOopa, MpeACTaBICHUS W aHaiIM3a JJaHHBIX C HCIOJIb30BaHHEM
CTAaTHUCTHYECKUX XapaKTePUCTHK CpeIHUX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuarommuecs: ¢ 3[1P yuyaTcsi cunThIiBaTh U MHTEPIPETUPOBATH JaHHBIC, BBIJBUTATH,
apryMEHTHpPOBATh W KPUTUKOBATh MPOCTEHINHME THUNOTE3bl, Pa3MBIILIIATh HaJ
¢dakTopamMu, BBI3BIBAIOIIMMHU HW3MEHYUBOCTh, W OIEHWBATh WX BIUSHHUE HA
paccMaTpUBaeMble BETUYUHBI U TIPOLIECCHI.

NHTYynTHBHOE NpPEACTABICHHE O CIY4YalHOW HW3MEHUYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEN U TEHAECHUMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM I U3YUCHUS
TEOpHUH BeposiTHOCTEW. bonbiioe 3Hauenune s oOydaromuxces ¢ 311P 3aeck umeror
MPAaKTUYECKUE 3aJaHUs, B YACTHOCTHU OIBITHl C KIACCHYECKUMU BEPOATHOCTHBIMH
MOJIEJISIMH.

[TonsiTue BEPOSTHOCTH BBOJIWUTCSA KaK Mepa TMPaBIONON00US CIyd4alHOTO
coowiTus. Ilpu m3yuenun kypca oOyuaromuecs ¢ 3[1P 3HakOMSATCS ¢ MpOCTEUIIMMU
METOJJaMU  BBIYUCJICHUSI BEPOSATHOCTEM B  CIy4allHBIX  AKCHEPUMEHTaX C
PAaBHOBO3MOXXHBIMU ~ 3JIEMEHTApHBIMU  HUCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh M pemiaTh Oosiee CIOXKHbIE 3agauu. B kypc BXoasT
HayaJdbHbIE TMPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX W HUX  YHUCIOBBIX
XapaKTEPUCTUKAX.



Taxxe B paMKax 3TOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOY4YarOIIUXCS €
3[IP ¢ MHOXECTBAaMH M OCHOBHBIMM  OIlEpallisIMH HaJ MHOYKECTBaMH,
paccMaTpuUBarOTCs NPUMEpPbl NPUMEHEHWA JUIsl peleHus 3aaad, a Takke
MCIIOJIb30BaHUS B APYIMX MaTEMAaTUYECKUX KypcaxX U y4eOHBIX MpeAMETaX.

MecTo y4eOHOTro Kypca B y4eOHOM IJIaHe

B 9 xnaccax msyuaercs Kypc «BepoATHOCTb M CTaTUCTUKA.
Ha u3yuenue panHoro kypca oTBoaUT 1 y4eOHBIN Yac B HENEIIO

Conep:xxanue yueOHOro Kypca

9 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TaOJIUIL, AMarpaMm, TpauKoOB, HHTEPIPETAIUS
JMaHHBIX. UTeHHE U TOCTPOSHUE TaOIHII, IUarpaMm, TpapuKOB MO peaabHbIM TaHHBIM.
[TepectanoBku u ¢akropuan. CoyeTaHUs U YUCIO COUYETAHUU. TpeyeoiibHuK
Ilackans. Pemenue 3a1ad ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.
I'eomempuueckasn eeposmuocms. CryuatiHvili 66100p MOUKU U3 Qpueypsvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPY*HCHOCHU.
Hcneitanue. Ycnex u Heynaya. Cepusi ucnblTaHul 0 niepBoro ycnexa. Cepust
ucnbiTanuii bepaynau. BeposTHOCTH cOOBITHIT B cepuu UCTIBITaHUM bepHyu.
CnyyailHass BenWYMHA W pacHpeiesieHUE BEpOATHOCTEW. MareMarnueckoe
OKHMJaHUE U nucnepcus. [Ipumepsl MaTeEMaTUUECKOTO 0KUAAHUS KaK TEOPETUUYECKOTO
CPEIHErO 3HAYEHUs BEJIMUUHBL. MaTeMaTHYeCKOe OKUJAHUE U TUCTIEPCHSI CITyYalHOU
BEJIMYMHBI «UUCIIO YCIEXOB B CEPUU UCIIBITAHUN BepHyIm.
[TonsiTe 0 3akoHe OoNBIIMX uHncesl. V3MepeHre BEepOsSTHOCTEH C ITOMOIIBIO
gacToT. Ponib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHre OLEHKUM JOCTUKEHUW [UIAHUPYEMBIX PE3YIbTATOB OCBOCHMUS
y4eOHOTO MpeMeTa MPOBOIUTCA B (POpME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJbHBIE PabOThI, CaMOCTOATEIbHbIE pPAOOTHI, 3a4eThl, MaTeMaTHUYECKHE
JTUKTAHTBI, TpPaKTUYeCKUe pabOThl, MUCHMEHHBIH OTBET M0 WHIWBUAYATHHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHE.

st oOyuaromuxcs ¢ 3[1P Bo3aMoxHO n3MeHeHne GOpMYITUPOBKH 3aaHUI Ha
«TIOILIArOBYIOY, aJIallTAlNIO MPEJIaraeMoro o0y4arneMycsi TECTOBOrO (KOHTPOJIbHO-
OIICHOYHOT0) MaTepuaia: WCIOJIb30BAHUE YCTHBIX W THUCHBMEHHBIX WHCTPYKITUH,
VIOPOIIECHUE JITMHHBIX CIOXKHBIX (DOPMYIUPOBOK HHCTPYKIIUN, PEUICHUE C OTIOPOM Ha
aJTOpUTM, 00pa3ell, UCIOIL30BaHUE CITPABOYHOU MH(MOPMAITUH.



IVNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMSA YUEBHOTI'O IIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHMA

JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K OOYYCHUI0O MAaTeMAaTHUKE W IICJICHANPABICHHOW IMO3HABATEIHHOU
NEITENLHOCTH;

MOBBIIIICHUE  YPOBHSA  CBOCH  KOMIIETEHTHOCTH  4Yepe3  MPaKTHUECKYIO
JESTENBHOCTD, TPEOYIONIYI0O MaTEMAaTHYECKUX 3HAHUN, B TOM YUCJIC YMEHUE YUUTHCS
y APYTUX JIOJEH;

CIOCOOHOCTh 0CO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE TapaHTHH ycIexa;

criocobHocTh oOyuatomuxcs ¢ 3[IP k oco3Hanuwio cBoux AeUIIMTOB U
NPOSIBIICHUE CTPEMIICHHS K UX MPEOJIOTICHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHHE CTABUTh JIOCTHYKHMBIE TICITH;

YMCHHE pasiinyaTh Yy4YeOHBIC CHUTYyallMd, B KOTOPBIX MOJYKHO JICHCTBOBATH
CaMOCTOSATCIbHO, W CHUTyallud, TJ€ CJCAYeT BOCIOIb30BAaThCS CIPABOYHOU
UH(POpPMAIMECH WM APYTUMHU BCIIOMOTATEILHBIMH CPEJICTBAMU;

CIIOCOOHOCTB MIEPEHOCUTH MOTYYCHHBIC B X0J1¢ 00yUCHUS 3HAHUS B AKTyaJIBHYIO
cuTyaruo (IIpu pelieHun KUTSUCKUX 3a1a4, TPEOYIOITUX MaTeMaTUUECKUX 3HAHHMN );
CITOCOOHOCTh OPUEHTHUPOBATHLCS B TPEOOBAHMSIX W TPABUJIAX MPOBEICHUS
IPOMEXKYTOYHOM U UTOTOBOM aTTEeCTAIINH;
OBJIQJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanpHoIMU Y4eOHBIMU NO3ZHACAM ETbHBIMU OCUCM BUAMU:

yCTaHABIIMBAaTh  MPUYMHHO-CICACTBEHHBIE  CBA3M B  XOJI€  YCBOCHHS
MaTEMaTHYECKOTO MaTepuana;

BBISBJISATH ACPUITUT JAHHBIX, HEOOXOJUMBIX IS PEIICHHS MOCTaBICHHON
3a/1auu;

C TIOMOIIIBIO YYUTEIIS BHIOUPATh CIIOCO0 PENICHHS] MATEMAaTHYECKON 3a/1auu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PELICHUS );

NPUMEHSITh M TPEeoO0pa3oBbIBATh 3HAKHM W CHUMBOIBI B XONIE pEIICHUS
MaTeMaTH4eCKUX 3a/1a4;

yCTaHABIIMBATh KICKOMOE U JIAHHOE MPU PEILIEHUH MaTeMaTUYECKON 3a/1a4uH;

NOHUMATh ¥ HHTEPIPETUPOBATH NH(POPMAITHIO PA3TUIHBIX BUIOB U (HOpM
MpEeACTaBICHUS;

WLTIOCTPUPOBATH peliaeMble 3a7a4u rpadMIeCKUMU CXeMaMUu;

3 PeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAILIHIO.

MMOHUMATh U UCHOJb30BAaTh MAaTEMAaTUUECKHE CPEICTBA HATJISTHOCTH (IpaduKH,
quarpamMMmbl, TaOJNMIBI, CXEMbl W Jp.) s WUIIOCTPAlUM, HHTEPHpETALNH,
apryMeHTaluu.



Osnaoenue YHUBEPCATbHBIMU YyueoHvIMuU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHU30BBIBATH Y4E€OHOE COTPYIHHYECTBO U COBMECTHYIO NIESITEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEIICHUS 3a/1ay;

B3aUMOJICHCTBOBATh U HAXOJIUTh OOIIIHE CITOCOOBI pabOThI; pabOTaTh B TPYIIIE:
HaxoJIUTh OOIlee pEIIeHHUE W pa3pelarb KOH(JIMKTHI HAa OCHOBE COIUIACOBAHUS
MO3UIINI U y4eTa HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATH
M OTCTauBaTh CBOC MHEHIUE;

POTHO3UPOBATh BO3HUKHOBEHHUE KOH(IMKTOB MPU HAJTUYUHU Pa3HBIX TOYEK
3peHHsl U pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta WHTEPECOB M TO3MIIMH BCEX
Y4aCTHHUKOB,;

apryMEHTHPOBATh CBOIO TMO3HIIMI0 U KOOPJAWHUPOBATH €€ C MO3UIUSIMHU
NapTHEPOB B COTPYJAHUYECTBE IMPU BHIPAOOTKE OOIIETO pPEIICHUS B COBMECTHOM
NesTeTbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh PabOTHI, JOCTHTaTh KAayeCTBEHHOTO pe3yjbTaTa Hu
KOOPJIMHUPOBAThH CBOM JICHCTBUS C APYTUMH YICHAMH KOMaH/IbI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa B OOIIUI MPOYKT.

Oe¢nadenue yHugepcanbHbIMu YUeOHbIMU PeCYIAMUBHBIMU OCUCHBUAMU:

CTaBUThH 1IEJIM, BBIOMPATh W CO3/1aBaTh aJITOPUTMBI I PEIICHUS YU4eOHBIX
MaTEeMaTUYECKUX MPoOIieM;

IJIAHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTh, HAIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATENbCKOr0 XapaKTepa.

dbopMynupoBaTh W yAEpKUBaTH Yy4eOHYIO 3aJady, COCTABJIATh IUIAaH U
MOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb 110 00pa3ily © BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATH MPOLIECC M PE3yJIbTaT yUeOHONH MaTeMaTHIeCKON
NEeSATEIbHOCTH;

aJICeKBaTHO OIEHUBATH MPABUILHOCTD WJIH OIIMOOYHOCTD BBIMOJTHEHUS yU4eOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHNUS;

CIMYaTh CHOCOO JEHCTBUS M €ro pe3yiabTaT C 3aJIaHHBIM 3TaJOHOM C IEIbI0
0oOHapyXeHHUS OTKJIOHCHHUH M OTJIUYUN OT ATaJOHA.

IpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUN Y4eOHOU
3a/1auu;

NOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBLI JTOCTUTHYT TPEOyEeMbI Pe3ysbTat
NEATEeNIbHOCTH, OMPEACNSIiTh MO3WTUBHBIE W3MEHEHMS W HalpaBlieHHs, TpeOyrolue
JanbHeuIen padoThl;

PETYIHPOBATH CITOCOO BHIPAKCHUS SMOITHH.

HHPEIMETHBIE PE3YJIBTATDBI

Pe3ynbTaThl ocBOeHUs1 yueOHOTO npenMera «Martematuka (BKJIoudas ainreopy,
F€OMETPUIO, BEPOSITHOCTh U CTAaTUCTHUKY)», paclpeelieHHbIe MO rojaM OOy4YeHHs,
bopMyIUPYIOTCS IO TPUHIUITY JOOABJICHUSI HOBBIX PE3YJILTATOB OT I'0Jla K FOY, yKe
Ha3BaHHbIE B MPEJBIAYIINX I'0J1aX MO3UIIMH, KaK ITPaBUIIO, JOCIIOBHO HE MOBTOPSIOTCS,



HO YYHUTBIBAIOTCS (pe3y/lbTaTbl OYEPEIHOTO0 TojJa MO YMOJIYAHHUIO BKIIIOYAIOT
PE3yNIbTaThl IPEABIAYIIUX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHN ITPUMEPHOU
PABOYEN ITPOI'PAMMEI KYPCA «AJITEBPA» (II0 TOJAM OBYUEHI)

OcBoenue yueOHOro Kypca «Auredpa» Ha YpPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHus JODKHO OOECrneyrBaTh JOCTHKEHUE CIEAYIOIHUX MPEIMETHBIX
0o0pa3oBaTeIbHBIX PE3YJIHTATOB:

9 KJIACC

Yucna u evluucnenus

CpaBHUBaTh U YIOPSAI0YMBATH PAllMOHATIBHBIE U UpPallMOHATIbHbBIE YUCTIA.

Brinonusate apudmernyeckue ASHCTBUS C pallMOHATIBHBIMHM YHUCIIAMH, COUYETas
YCTHBIE U MHUCHMEHHBIC TMPUEMBI, BBINOJHATH BBIUUCICHUS C HUPPAMOHATIBHBIMU
YUCTIAMHU.

HaxonuTh 3HaueHUs1 CTENEHEN C LEIbIMU MMOKA3aTeNIIMU U KOPHEN; BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKEHUN.

OKpyryisiTh  AEHCTBUTENIBHBIE YHWCJA, BBINONHATH MPUKUAKY pe3yibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

Ypasnenun u nepasencmea

Pemiath nuHelHbIE U KBaJIpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOASIINECS K HUM,
npocTeitme 1poOHO-palOHaTbHBIE YPaBHEHUS.

Pemare mnpocrterme cucteMbl JBYX JIMHEWHBIX YpPaBHEHUH C JIByMsA
NEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHU, B KOTOPBIX OJIHO YPAaBHEHHUE HE SABIISICTCS
JIMHEMHBIM (110 BU3YaJIbHOM OMOpE).

Pemate mpocTeiiiye TEKCTOBBIE 3aJaud anreOpandecKuM CIOCOOOM C
IIOMOIIBI0 COCTABJIEHUSI YPAaBHEHHUS WJIHA CUCTEMbl JIByX YPAaBHEHUW C JBYMS
[IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHH M, B TOM
quclie C MPUMEHEHUEM TrpapuiecKuX NpeacTaBieHui (yCTaHABIMBATh, UMEET JIU
YpaBHEHHE WA CUCTEMA YPABHEHUM pEILlICHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemath nMHeiiHbIE HEpPAaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA; H300pakaTh
pELICHUE HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3alUCBIBATH PEIIEHHUE C IOMOIIBIO
CHUMBOJIOB.

PemaTte cucrempl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSMOM, 3aMUCHIBATH PENIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUH PA3IMYHBIX 33]1a4.

Dynkuyuu

Pacno3naBate (QyHKUMM U3y4eHHBIX BHAOB. lloka3piBaTh CcXeMaTHUYECKU
pacrooXeHHe Ha KOOPIMHATHON TUTOCKOCTH rpadukoB GyHKIUH Buaa: Y = KX, y = kx

— k o
+b ,y = ax? + bx +c, y = X3, y = \/x, y = ; B 3aBUCUMOCTHA OT 3HAYCHHIA

KO?(DPUIIMEHTOB; ONMKUCHIBATH CBOMCTBA (DYHKIIUMN.
Crpouth 1 H300paxkaTb CXEMATHYECKU TpadUKd KBaJpPaTUUYHBIX (PYHKIIUM,



OIMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITUHN 1O UX TpaduKaM.
PacriozHaBaTh KBaJpaTHUYHYIO (YHKIHIO IO (Gopmysie, TPUBOAUTH MPUMEPHl KBAAPATUYHBIX (DYHKIMH U3 pEaNbHOW JKU3HH,
($U3HKHU, TEOMETPUH.
Apugpmemuueckan u ceomempuueckas npozpeccuu
Pacnio3HaBaTh apupMETHIECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH MPH Pa3HBIX CIIOCO0ax 3aaHusl.
BEIMOTHATE BBIYMCIECHUS C UCTIOIB30BaHuEM (OpMyI N-TO WieHa apuPMETHIECKOH U T€OMETPHUUECKON MPOTPecCrii, CyMMBI
NEPBBIX N WICHOB (C OMOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).
Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH IIOCJIEOBATEIBHOCTSMH, B TOM 4YHCIE 3aJadydl W3 peanbHON KHU3HU (C
MCTIOIh30BaHUEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHH).
[DTAHUPYEMBIE TIPEAMETHBIE PE3VJBTATBI OCBOEHUS IIPUMEPHOUM PABOYEN IIPOTPAMMBI KYPCA
«"EOMETPUA»

OcBoenune y‘IG6HOFO KypcCa «FGOMeTpI/ISI» Ha YPOBHC OCHOBHOI'O O6III€FO O6p&30BaHI/ISI JOJI2KHO obecrieynBaTh JOCTHXKCHUC

ciacayromux nmpeamMCTHbIX 06pa3OBaT€J'IBHI>IX PE3YIbTATOB:
9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIBIO PA3IMYHBIE JIEMEHTHI MPSMOYTOJBHOIO
TPEYroJibHUKA («pEeHIeHre NPSIMOYTOJIbHBIX TPEYTrONIBHUKOB»). HaxomuTs (C MOMOIIBIO KaJdbKyJsTOpA) JUIMHBI WU YTJIBI IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaThcst opMyIaMu MPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JUISI HAXOKJEHHUS COOTHOIICHHI
MEX Ty TPUTOHOMETPUYECKUMHU BeTMYMHAMU (C OTIOPOM Ha CIIPaBOYHYIO HH(OPMAITHIO).

Hcnonp3oBaTh TEOpPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXKICHUS PA3IUYHBIX BJIEMEHTOB TPEYrOJIbHUKA («pelleHue
TPEYTrOJIBLHUKOBY ), IPUMEHSTh UX MPU PEIIEHUU TPOCTEUIINX F€OMETPUUECKUX 3a/1au.

BrnageTs nmonsTHsIMU mpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX (uryp. [Tonmp3oBaThbes cBOMCTBAMU
Mo00usT TIPOU3BOJIBHBIX (UTYpP, YMETh BBIYHCIATH JJIMHBI W HAaXOJIWUTh YIJIBI Yy TMOAOOHBIX (uryp (mo anroputMmy y4eOHBIX
neiictBuit). IlpuMeHsTH CBOWCTBA MOAOOWMS B TPAKTHYECKUX 3ajadaX. YMETh MPUBOAUTH NTPHUMEPHl TMOMO0OHBIX (UTYp B
OKPYKaOIIEM MUDE.

[Tonb30oBaThCcst TeOpemMaMu (IO BU3yaldbHOM OMOpE) O MPOU3BEACHUU OTPE3KOB XOP/, O MPOU3BEJACHUU OTPE3KOB CEKYIIHX, O
KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOPaMU, MIOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUM CMBICII, IPUMEHSATH UX B PEIICHUU T€OMETPUUECKUX



U ¢pu3znueckux 3aaad. [I[puMeHsaTh cCKalsipHOE NPOU3BEIECHUE BEKTOPOB JUIsl HAX0XKICHHSI IJTUH U YIJIOB.

[lonp30BaThCA METOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Branerp NOHATUSMM NPAaBUIBHOIO MHOTOYTOJBHHKA, JJIWMHBI OKPYKHOCTH, JJIMHBI JYTH OKPYKHOCTH W PaJHaHHOU MEpBI
yria, yMEeThb BBIYUCIATH IUIOIIA/b KPYyTra U €ro yacTeil (¢ onopoil Ha cripaBouHyto uHpopmaiuio). [IpuMeHaTh noay4eHHbIe YMEHUS
B IIPAKTUYECKUX 3a71a4ax.

HaxoauTe ocu (Mu HEHTPbl) CUMMETPUH (PUTYD, TPUMEHSATH JBUKEHHUS IJIOCKOCTH B MPOCTEHIINX CAyYasX.

HpI/IMeHHTB MOJTYUYCHHBIC 3HAHUA HA IPAKTUKEC — CTPOUTH MATCMATHYCCKHUC MOJCIIN IJIA 3a1a4 peaHBHOﬁ KU3HU U IPOBOJAUTH
COOTBCTCTBYIOIINUEC BbIYUCICHUA C IPUMCHCHUCM HOI[O6I/ISI U TPUTOHOMCTPHUCCKHUX (I)YHKLII/Iﬁ (HOHBSYSIC]’::, rac H€O6XOI[I/IMO,
KaJIbKYJISITOPOM.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHHW S IIPUMEPHOM PABOYEN ITPOI'PAMMEBI KYPCA
«BEPOATHOCTD U CTATUCTUKA»

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «BeposATHOCTh M CTaTUCTHKa» B 9 Kjacce XapaKTepU3YIOTCS CIEAYIOIIUMHU
YMEHUSIMHU.

9 KJIACC

W3BnekaTes ¥ mpeoOpa3oBbiBaTh WH(OpPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHBIX MCTOYHMKAX B BUAEC TaOJUI], IHUArpamw,
rpaduKOB; IPEACTABIIATH JaHHBIC B BUC Ta0JIHII, TUarpaMm, rpad)uKoB.

Pematp mpocreiiiive 3aaun OpraHu30BaHHBIM [1EPEOOPOM BapHAHTOB, a TAKKE C UCIIOJIB30BAHUEM KOMOMHATOPHBIX MPaBUII
U METOJIOB.

Nwmetrs mpencrtaBieHue 00 OMHUCATENbHBIX XapaKTEpUCTUKAX MJii MAacCHMBOB YHCIIOBBIX JAaHHBIX, B TOM YHCIE CpPEIHHE
3HAYEHUS U MEPBI PACCEUBAHMUS.

HaxoauTe 4acTOThl 3HAYEHUN W YAaCTOTHI COOBITHS, B TOM YHCIIC TOJB3YSACh PE3yJbTaTaMH MPOBEICHHBIX W3MEPEHUU H
HaOJII0/ICHHH (C OMTOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

HaxoauTe BEpOSTHOCTH CIIy4alHBIX COOBITHII B H3YUYEHHBIX OMNBITAX, B TOM YHCJIE€ B OMbBITAX C PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITHSIMU, B CEPHUSIX UCIIBITAHUH 10 TIEPBOTO YCIeXa, B CEpUSIX UCTIBITaHni beprym.

NmeTh npecTaBaeHUE O CIIy4aiiHOM BEJIMYMHE U O PACPENCIICHUNA BEPOSATHOCTEH.

HmeTh mpeacTaBiaeHUE 0 3aKOHE OOJBIITNX YHCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH U O POJIA
3aKOHA OOJIBIIIUX YHUCEI B IPUPOIE U OOIIECTRBE.



TEMATHUYECKOE INTAHUPOBAHUWE YYEBHOI'O KYPCA «AJIT'EBPA»
9k.1acc (He menee 102 )

Ha3panue
pasnaena (TeMbl)
OcHoBHOe coiep:kaHue OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0 M XCsl
Kypca (4Huci10
4acoB)
Yucaa u PanmonaneHbie uncna, uppayuonanvHvle yucia, | Pa3BuBaTh TNpeICTaBJeHHs] O YHCIaX: OT MHOXECTBa
KOHeuHble U
BBIYMCJIEHUS. beckoneunvie oecamuynvle opoobu. HaTypaJbHBIX YUCEJ JJO MHOYKECTBA JIEHCTBUTEIILHBIX YUCEIL
Mmuoowcecmeso
JleiicrBuTeNIbHBIE | OelicmeumenvHulx — uucen,  oeticmeumenvivle | O3HAKOMHUTBCSI c BO3MOYKHOCTBIO MPEJCTaBICHUS
qpcJa beckoneunvle decamuytvle Opoou. Bzaumno JIEHCTBUTEIILHOTO YHCIIa KaK OECKOHEYHOW JECATUIHOU ApoOH,
00HO3HAYHOE
(9 v) coomeemcmeue MexHcoy MHOCecmaom| IPUMEHAThb JIECATUYHbBIEC TPUOIIKEHUS PAIMOHATBHBIX H UPPAMOHATBHBIX

0eticmeUumenbHblX 4ucesl U MHONCECMBOM MOUYeK
KOOPOUHAMHOU NPAMOU.

CpasHenue oelcmeumenbHblX yycer,
apughmemuueckue oeticmeus c
oeticmeumenbHbIMU YUCTAMU.

[IpubnmkeHHoe 3HaYeHHE BEIMYMHBI, TOYHOCTH
npubmmkenus. Okpyrienue uucen. [Ipukuaka u
OIICHKA Pe3yJIbTaTOB BBIYUCIICHHIA.

Yucel.

3anucwvieams, cpasnueams u
OeticmgumenvHble YUCIA.

BbInoaHATHL, coyeTass YCTHbIE M MUCbMEHHBIE MPUEMBbI, apuMeTHYeCKUue
JAelCcTBUSl C PalMOHAIBHBIMH YHCIAMH; HAXOAUTH 3HAYCHHUS CTEMEHEH C
HENBIMU  [OKa3aTeIsIMH W KOPHEH; BBIYHCJIATH 3HAUEHUS YHCIOBBIX
BBIPAYKCHUIA.

IMosyyuTh mnpeacTaBjieHHe O 3HAYUMOCTH JACWCTBUTEIbHBIX YHCEN B
MPAKTHYECKON AEITeTbHOCTH YETIOBEKa.

AHAJIM3UPOBATHL W JeJaThb BBIBOJAbI (IOCJ€ COBMECTHOI0 AHAJIMW3Aa) O
TOYHOCTH NMPUOIMKEHUSI IEUCTBUTENLHOTO YMCIIa TIPU PEIICHUH 3aa4.
OKpyriasiTe JCHCTBUTENBHBIE YHWCIA, BBINOJHATH NPUKHAKY pe3yibTaTa
BBIYMCIICHU, OLEHKY 3HAYE€HHI YMCIOBBIX BBIPAKEHUH.

3HaKOMHUTHCS C UCTOPHUEN pa3BUTHS MATEMATHKH.

ynopaoouusamsp




YpaBHeHust JIuneliHoe ypaBHeHue. Pelienue ypaBHeHuUl, OcBauBaTh, 3aIIOMMHATHL W HPHMEHATH IpaduyecKkue MeTOAbI IIpU
1 HEPABEHCTBA. CBOJSILUXCA K JIMHEHHBIM. pelIeHN ypaBHEHUH, HEPABEHCTB M HMX CUCTeM (TpU HEOOXOAMMOCTU C
YpaBHeHus KBanparHoe ypaBHeHue. PelieHne ypaBHEHHH, | ONOPOM Ha alrOpUTM y4eOHBIX AEHCTBUIL).
C OIHOM CBOAIIUXCA K KBAAPAaTHBIM. EI/IKBaIlpaTHble Pacno3naBath 1ieiinie U IIpO6HI)IC YpaBHCHUS.
1epeMeHHOM YPaBHEHUSL. Pemath juHeliHble M KBaJpaTHbIe YPaBHEHHUs, YPABHEHUsI, CBOJSAIINECS K
(14 v) IIpumepvr  pewenuss ypaenenui mpemovel U | HAM, IPOCTEHIINE APOOHO-PAIOHAIBHBIC YPABHEHHSL.
Pemenue npoOGHO-paliioHaNbHbBIX IIpensiaratb BO3MOXHBIE CHIOCOOBI pEIIEHUsI TEKCTOBBIX 33/1a4, 00CYKIATh
ypaBHEHUH. Pelienne TekCcToBbIX 3a1au HX M peliaTh TEKCTOBBIE 33J1a4l pPa3HbIMH CIIOCOOaMHU.
anreOpanyecKuM METOJIOM. 3HAKOMMTBCSI C MCTOPHEI Pa3BUTHS MaTEMaTHKU
YpaBHeHus JInHelHO€e ypaBHEHUE C IBYMs NIEPEMEHHBIMA U | OcBauBaTh M NPUMEHATD [IPUEMBI PEIIEHHS CUCTEMBI JIBYX JIMHEHHBIX

H HEPABCHCTBA.

ero rpa¢uk. Crucrema IByX JMHEHHBIX YpaBHEHUH
C IBYMs IEPEMEHHBIMHU U

ypaBHeHI/Iﬁ C IBYMA NNEPEMEHHBIMUA U CUCTEMBI IBYX

Cucremsl
YPaBHeHMii
(14 9)

e¢ peuieHue. Perenre cucteM AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JUHEUHOE, a IPyroe — BTOPOil
CTETEeHH.

I'padmyeckas uHTEpIIpETALIMS CUCTEMBI
ypaBHEHUH ¢ IByMsl IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3324 alirebpaniyeckum
CIOCOOOM.

yYpaBHEHH, B KOTOPBIX OJIHO YpaBHCHHE HE SBJSICTCS JIMHEHHBIM (T10
BHU3yaJIbHOM OTIOpE).

HUcnoan3oBath  (yHKIHOHATLHO-TpadUUECKHEC
pellleHus U HCCIeI0BAHUSA YPABHECHUI U CHCTEM.
AHAJTU3MPOBATh TEKCThI 3a/1a4, pellaTh UX aIreOpanvdeckuM CIOCOOOM:
NMepexXoauTh OT CJIOBECHOW  (OPMYTUPOBKHA  YCJIOBUS  3aJa4d K
areOpanyeckor MOJICNIM MyTEM COCTABIICHHUSI CHCTEMbl YPABHECHUH; pellaTh
COCTaBJICHHYIO CHCTEMY YpaBHEHHIT; HHTEPIPETHPOBATH PE3yJbTar.
3HAKOMMTBCSI C MCTOPHEI Pa3BUTHS MAaTEMaTHKU

MIPEICTABJICHUS TS




YpaBHenusi HucnoBsle HEPABEHCTBA U UX CBOMCTBA. Yurarb, 3anMcbiBaTh, IOHHMATbh, HWHTEPIPETHPOBATH
1 HEepaBeHCTBA. JIuHelHbIe HEPABEHCTBA C OJHOM NIEPEMEHHON M | HEPABEHCTBA; MCII0JIb30BATh CUMBOJIMKY M TEPMHHOJIOTHIO. BBINOIHATH
HepaBencrsa ux pemieHre. CUCTEMBbI TMHEHHBIX HEPABEHCTB C | IPeoOpa30BaHMS HEPABEHCTB, HCIOJIb30BATh TSI TPE0Opa30BaHUs CBOWCTBA
(16 1) OJHOM MEPEMEHHON U UX PEUICHUE. YHCJIOBBIX HEPABEHCTB.
KBagparHble HEpaBEHCTBA U UX PELLICHUE. Pacno3HaBaTh JIMHEHHBIE U KBAIPaTHbIC HEPABEHCTBA.
I'papuueckass  mHTepnpeTanusi  HepaBeHCTB | PemiaTh  JiMHCHHBIE  HEPAaBEHCTBA, CHCTEMbl  JIMHCHHBIX HEPABEHCTB,
CHUCTEMBI HEPABEHCTB, BKIIFOYAIOIINX KBAJAPaTHOE HEPABEHCTBO, U PELIATh UX;
o0cy:k1aTh noyiydyeHHbIe penieHus. U300paxkaTh pelieHre HepaBeHCcTBa U
CHUCTEMBI HEPaBEHCTB HA YMCIIOBON IIPSIMOM, 3aIIMCBIBATL  PEIICHHE
c ITOMOIIBIO CUMBOJIOB.
Pematpb kBagpaTHBIE HEPABEHCTBA, UCIIOJIb3YS TpadUUeCKHe NMPEACTaBICHUS.
OcBauBarh M MNPUMEHATHh HEPABCHCTBA MPU PEIICHUH PA3JIAYHBIX
3a/1a4, B TOM YHCJI€ TPAKTUKO-OPUEHTUPOBAHHBIX.
DYyHKIUH KBanparuunas ¢pynkuus, e¢ rpaguk u cBoiicTBa. | PacmosnaBarhb BUJIBI  W3y4YaeMbIX  (YHKIIHH; WLJIIOCTPUPOBATH
(16 u) [TapabGona, KoopIMHATHI BEpPUIMHBI MapaloJibl, | CXeMATHYECKH, OOBACHATH PACIOJIOKCHHE Ha KOOPIMHATHON IIOCKOCTH

0Ch cUMMeTpuH napabosibl. CTerneHHble QYHKITUN
C HaTypalbHBIMH TOKazarelsiMu 2 U 3, HUX
rpadMKu ¥ CBOWCTBA.

I'padpuku pyaxmmic: y = kx,y = kx + b, ,y =
axt,y = axd,y

=VEy =k

X

rpadukoB GpyHkumii Buga: Yy = kx, y = kx + b, ,y=ax®,y = ac,

y = +/X, ¥ = _ B 3aBHCHMOCTH OT 3HAUeHHI KOA((HUIMEHTOB;
X

OIMCHIBAThL UX CBOMCTBA.




Pacno3naBaTh KBaApaTUYHYIO (PYHKIHIO 11O (hopMyIIe.

IIpuBoaAuTL MpHUMeEPHI KBAJAPATUYHBIX 3aBUCUMOCTEH U3 PEAJbHOU JKHU3HH,
($U3KUKH, FTEOMETPHHU.

BoissBAATH 1 0000111aTh 0COOCHHOCTH Tpaduka KBagpaTHIHOW QYHKIUHU Y =
ax? + bx + ¢ (mpu HEOOGXOAMMOCTH C HANPABJIAIONIEH TTOMOIIBIO).

Ctpouth U H300paxaTh CXeMATH4YeCKH TpapUKH KBAJAPATHYHBIX (YHKIUH,
3a7aHHBIX GopMynamu BHAay = ax?,y = ax® + g,y

=a(x + p)2, y = ax? + bx + ¢ (mpu HEOOGXOAUMOCTH C BH3yaTbHOI1 OMOPOii).
AHaJIM3MPOBATHL W NPUMEHATH CBOMCTBA HM3yYeHHBIX (YHKIUN a8 HX
MOCTPOEHHUS, B TOM YHCJIE C TIOMOILBIO LH(POBBIX PECYPCOB.

YuciaoBble
nocjea0BaTeJILHOC
™

(15 v)

TlousiTie 4MCI0BOI ITOCIIENOBATEIHLHOCTH.
3agaHue TOCIENOBATEIbHOCTH PEKYPPEHTHOU
dhopmyroit u popMysoi N-To YIeHa.
Apudmernueckas U reOMETpUUECcKas IPOrPeCcCUu.
®opMmynel  N-ro wieHa apuMETUYECKOH W
reOMETPUUYECKON MPOTrpecCHii, CyMMBbI MEPBBIX N
YJICHOB.

Hszobpasicenue unenos apugpmemuueckou u
2e0MempuyecKoll npocpeccuti MouKamu Ha
KOOPOUHAMHOU NIOCKOCMIU.

Jlunetinwiii 4 9KCNOHEHYUATIbHBLIL

pocm. Cnodicuvie npoyerHmal.

OcBauBaTth M INPUMEHATb HWHICKCHBIC 0603Haqu1/m, CTPOUTH PpPeEUYEBLIC
BBICKa3bIBAHHUA C HCIOJIB30BAHUEM TEPMHMHOJIOTHH, CBSI3aHHOW C MOHSATHEM
IIOCJIEZIOBATEIBLHOCTH.

AHanu3upoBath GopMyly N-TO 4j€Ha IOCIEeNOBATEIbHOCTH  WIH
PEKYpPPEHTHYI0 (GOpMYyly H BBIYHCIATH WIEHBl MOCIEI0BATEIBHOCTEH,
3aJJaHHBIX JTUMHU (OpMYIaMU. YCTAHABJIMBATh 3aKOHOMEPHOCTH B
IIOCTPOCHUHU IOCIEA0BATEIBHOCTH, €CIU BBIIHCAHBI NIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBath apudMeTHUECKyl0 U TE€OMETPUYECKYI0 IIPOTPECCUU IpHU
pas3HbIX crioco0ax 3aJaHusl.

PemaTh 3amauu ¢ ucnosib3oBaHUeM (OpMyI N-To wieHa apupMETHYECKOH U
TEOMETPUYECKON IIPOrPEeCCHil, CyMMbl IEPBBIX N WIEHOB C ONOpPOM Ha
CIPaBOYHYIO HH(POPMALIHIO.

H3obparxcamo uienvl nocied08amenbHOCMU MOUKAMU HA KOOPOUHAMHOU
niockocmu.

PaccmarpuBare npuMepbl NPOLECCOB U SIBJEHHUN U3 PEaIbHON >KU3HH,
WITIOCTPUPYIOIIME  H3MEHEHHEe B  apu(METHYECKOH MpOrpeccuu, B
reOMEeTPUUECKO IPOrpeccun; uzoopasxcams




coomeemcmeayiowjue 3a8UcUMOCmU 2papuyecku.

Pemath nmpocreiimme 3aga4u, CBA3aHHbBIE C YUCIOBBIMU IIOCJIEA0BATEIBHOCTIMH, B
TOM YHCIIE 3a][a4d U3 pealbHOW JKU3HU C MCIIOJIb30BaHUEM IH(POBBIX TEXHOJOTHIA
(9IEKTPOHHBIX TAOIUIL, TPAUIECKOTO KATBKYIATOPA U T.II.).

Pewampy 3a0auu na cnodicHvle npoyeHmvl, € MOM Uucie 3a0adu U3 peanrbHou
NPAKmuKu (C UCNONIb308aHUEM KANbKYIAMOPA,).

3HAKOMMTBCS C MCTOPUEH Pa3BUTUS MATEMATUKH.

IToBTOpEHHeE,
00001IEHHE,
CUCTeMaTu3anusa

1

3HAHNH

(18 u)

Yucaa " BBIYMCJIEHUS (3amuce,
CpaBHEHUE, JICUCTBUSA C ICUCTBUTEIbHBIMU
YUCIIaMM, YHCJIOBasi MpsAMas; MPOLEHTHI,

OTHOLIECHUs, M[POIOPIUN; OKpYIJICHUE,
MPUOIIKEHHE, OIICHKA, pelnieHne
TEKCTOBBIX  3aJa4 apumMeTuIecKuM
criocobom).

Anredpanyeckue BbIPasKeHUs
DyHKIUN (moctpoenwue, CBOICTBa
M3y4eHHbIX  (yHKOM;  rpaduyueckoe

pellIeHre ypaBHEHUH U UX CHCTEM).

OnepupoBaTh TNOHATHSAAMH. MHOXECTBO, ITOJMHOXECTBO, OTIEPAIIUH HAT
MHOECTBaMHU; MCNOJIL30BaTh TparuuecKkoe MpeacTaBICHNEe MHOKECTB TSt
OTIMCaHUs peabHBIX MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a7au U3 IPYrux y4eOHbIX
MPEIMETOB. AKTYaJIM3UPOBATH TEPMHUHOJIOTHIO U OCHOBHbIE JIeliCTBHS,
CBSI3aHHbBIE ¢ YHCJIAMU: HaTypaJIbHOE YHCIIO, TPOCTOE U COCTAaBHOE YHMCIA,
JIETMMOCTh HATYPAJIbHBIX YHUCEN, TTPU3HAKHU JACITUMOCTH, I1€J10€ YHCIIO, MOIYIb

yKclia, OOBIKHOBEHHAs U JieCITUYHAas IpoOu, CTaHAApTHBIN BUJT YKCTIa,
apuMeTHYECKUIA KBAIPATHBIA KOPEHb.

BbInoJHATL JAeiicTBHS, CPaBHMBATh W YNOPSA0YMBATH 4HCIA, IPEACTaBIATh
yHyclla Ha KOOPAMHATHOM NPSIMOW, OKPYIJIATH YKCIA; BBIMOJIHATH NPUKUAKY H
OlIeHKY pe3yJIbTaTa BHIYMCICHUH.

Pemath TexkcToBble 3a1auM apudmMeTndeckum crocobom. Pemats npakTuyeckune
3a1a4M, CoJIeprKalue IPOUEHTHI, JOJIH, YaCTH, BbIPAXKAIOIINE 3aBUCHUMOCTH:
CKOPOCTh — BpEMsl — PacCTOSHUE, [[eHA — KOJIMYEeCTBO —
CTOMMOCTb,  00BbEM pabOThl — BpeMs — MHPOU3BOAUTEIBLHOCTh TPY/Ia.
Pa30upartpb peanbHble )KM3HEHHbBIE CUTyalllH, (pOPMYJIMPOBATH UX Ha S3BIKE
MaTeMaTHK{, HAXOAUTh pEIlIeHUE, MPUMEHsSI MaTeMaTHYeCKUil armapar,
HHTEPNPETHPOBATH pe3ysbTaT OnepupoBaTh MOHATHAMM. CTEIEHb C ILIEJIBIM
nokasaresuem, apupMeTHUeCKUd KBaJIpaTHBI KOPEHb, MHOTOYJICH,

25




anreOpandeckas 1po0b, TOXKJIECTBO.

BbInoTHATL  OCHOBHBbIE  JIECTBHUSI:  BBIIOJMHATH  pacyeThl 1m0  Qopmynam,
peoOpa3oBBIBaTh IEIbIe, TPOOHO-PAIMOHAIEHBIC BHIPAXKEHHS U BBIPAKCHUS C KOPHSIMH,
peav30BBIBATE  PA3JIOKEHWE MHOIOWIEHa HAa MHOMUTENIM, B TOM UHUCIE C
UCTIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBAIPATOB M KBAJpaTa CyMMBI U Pa3HOCTH (C OMOPOH
Ha CHPaBOYHYIO HH(POPMALHIO); HAXOIUTH JOMYCTHMbIC 3HAYCHHUS TEPEMEHHBIX IS
JPpOOHO-PalIMOHANIBHBIX BBIPAXKEHUH, KOPHEl.

MopenupoBaTh ¢ IOMOIIBIO POPMYIT pealibHbIE MPOLIECCHI U SIBJICHHUSL.

OnepupoBaTh NOHATUAMU: QYHKIUSA, TpaduK QYHKUNU, HYIHM QYHKIHUH, TPOMENKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs, yObIBaHUs, HauOoJblllee U HAaUMEHbIIEe
3HaueHus QyHKINU.

AHaJIM3UPOBATh, CPABHUBATH, 00CYK/1aTh CBONCTBA (DYHKIUN, CTPOUTH UX IPaPUKH.
OnepupoBath NOHATHSAMM: npsimast MIPONOPLIIMOHAIBHOCTbD, oOpartHas
IPONOPLUUOHANIBHOCTb, JIMHEWHass (GYyHKOMs, KBaApaTHuHas (QyHKIUS, Mmapabora,
rurnepooa.

HUcnoan3oBath rpadukm 1715 ONPEIEICHUS] CBOMCTB, MPOIECCOB U 3aBUCUMOCTEU, IS
peleHus 3ajad U3 APYrux ydyeOHBIX MPEIMETOB M PEaJIbHOM >KHU3HU; MOJEJHPOBATH C
IIOMOILBIO IT'Pa(MKOB peabHbIE MPOLECCHI U ABJICHHUS.

BeipaxkaTts (popMy1aMu 3aBUCUMOCTH MEXK Ty BETMYNHAMU.
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anreOpandeckas 1po0b, TOXKJIECTBO.

BbInoTHATL  OCHOBHBbIE  JIECTBHUSI:  BBIIOJMHATH  pacyeThl 1m0  Qopmynam,
peoOpa3oBBIBaTh IEIbIe, TPOOHO-PAIMOHAIEHBIC BHIPAXKEHHS U BBIPAKCHUS C KOPHSIMH,
peav30BBIBATE  PA3JIOKEHWE MHOIOWIEHa HAa MHOMUTENIM, B TOM UHUCIE C
UCTIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBAIPATOB M KBAJpaTa CyMMBI U Pa3HOCTH (C OMOPOH
Ha CHPaBOYHYIO HH(POPMALHIO); HAXOIUTH JOMYCTHMbIC 3HAYCHHUS TEPEMEHHBIX IS
JPpOOHO-PalIMOHANIBHBIX BBIPAXKEHUH, KOPHEl.

MopenupoBaTh ¢ IOMOIIBIO POPMYIT pealibHbIE MPOLIECCHI U SIBJICHHUSL.

OnepupoBaTh NOHATUAMU: QYHKIUSA, TpaduK QYHKUNU, HYIHM QYHKIHUH, TPOMENKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs, yObIBaHUs, HauOoJblllee U HAaUMEHbIIEe
3HaueHus QyHKINU.

AHaJIM3UPOBATh, CPABHUBATH, 00CYK/1aTh CBONCTBA (DYHKIUN, CTPOUTH UX IPaPUKH.
OnepupoBath NOHATHSAMM: npsimast MIPONOPLIIMOHAIBHOCTbD, oOpartHas
IPONOPLUUOHANIBHOCTb, JIMHEWHass (GYyHKOMs, KBaApaTHuHas (QyHKIUS, Mmapabora,
rurnepooa.

HUcnoan3oBath rpadukm 1715 ONPEIEICHUS] CBOMCTB, MPOIECCOB U 3aBUCUMOCTEU, IS
peleHus 3ajad U3 APYrux ydyeOHBIX MPEIMETOB M PEaJIbHOM >KHU3HU; MOJEJHPOBATH C
IIOMOILBIO IT'Pa(MKOB peabHbIE MPOLECCHI U ABJICHHUS.

BeipaxkaTts (popMy1aMu 3aBUCUMOCTH MEXK Ty BETMYNHAMU.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPUS»

Okuacc (He meHee 68 u)

HasBanue
pasnaena (TeMbl)
OcHoBHoOE coiepkaHue OcHoBHbBIE BH/IbI 1eSITeIbHOCTH 00y4aI0IINXCS
Kypca (4uciao
4acoB)

Tpuronomerpusi. | Onpenenenre TpUroHoMeTpudeckux (QyHkumi yrnos ot 0° no| @opMyaupoBaTh  ompefejieHHsl  TPUTOHOMETPUUYECKHX

Teopembl 180°. KocmHyc W CHHYC TpSMOrO W Tymoro yria. TeopeMma| GYHKIUH TYImbIX W TPSIMBIX YIJIOB C BU3YaJIbHOH OIOPOIL.

KOCHHYCOB H KocuHycoB. (O000meHHAss) TeopeMa cHHYCOB (¢ pamamycom | DopmynupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C

CHHYCOB. OMHMCAaHHOM OKPY)KHOCTH). HaxoaeHue [UIMH CTOPOH M BEJMYHH| PAIUYyCOM OMMCAHHON OKPYXHOCTH).

Pemenue YIJIOB TPEYrOJIbHUKOB. Pemiatp TpeyrosbHUKH C OMOPOl Ha alTOPUTM Y4eOHBIX

TPEeYroJIbHUKOB dopmyna mIOMAaIM TPEYroJbHUKA Yepe3 JBE CTOPOHBI U yroJ | AEHCTBUM.

(16 9) Mex 1y HUMU. QopMyIa IUIOMAaN YEThIPEXYroJIbHUKA yepe3 ero | Pemars  mpakTHyeckue  3aJa4yM, CBOASIIMECHd K

JUArOHAJIA U yroJl MEX/1y HUMHU. HAXO0KACHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYroJIbHHUKA.
[IpakTHueckoe npuMEHEHNE JOKA3aHHBIX TEOPEM.

IIpeoGpasoanne |[lonamue o  npeobpasosanuu  noOoOUS. OcBauBath NOHSITHE npeoOpa3oBaHus noao6us.

noxo0usl. CoomeemcmeenHvle s1emeHmvl NOOOOHBIX puzyp. HccaenoBaTh OTHOILIEHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp HpU

Merpuyeckue Teopema o npouzgedeHuu ompeskos xopd, meopema o|npeoOpa3oBanun nojxooOus. Haxomuts npumepsl mojao0us B

COOTHOIIIEHHS B npou3BeoeHUul Ompe3Ko8 CeKyujux, meopema o Keéaopame |OKPYKaIOIEH NeHCTBUTEIbHOCTH.

OKPY’KHOCTH Kkacamenvhou. Ilpumenenue 6 pewenuu ceomempuieckux 3aoay. | Bereooums mempuueckue coomnowenus mexncoy ompesramu

(10 v) X0pO, CeKyWux u KacameibHulX ¢ UCNONb308AHUEM BNUCAHHBIX
Vell08 U NOOOOHbIX MPey20bHUKOS.
Pewamo ceomempuueckue 3adayu u 3a0a4u U3 pearbHoOU
JHCUZHU C UCNONIL30BAHUEM NOOOOHBIX MPEY20TbHUKOS.

Bexkrops! Omnpenenenne BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTrh BEKTOPBHl Kak HAalpaBJICHHBIE  OTPE3KH,

(12 9) YMHOKEHHUE BEKTOpa Ha YHUCJIO. HCCJICI0BATD reOMETPUYECKUN (nmepemerieHue) u

DU3NYECKUN U TEOMETPUYECKUM CMBICII BEKTOPOB.
PaznoxeHune BekTopa 1o 1ByM HEKOJUIMHEAPHBIM BEKTOPaM.
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dusndeckuil  (cuia) CMBICIBI
BOIIPOCHBIH TUIaH.

BEKTOPOB C OIOpPOM Ha




Koopaunarsl BekTopa.

CkansipHOe TpPOU3BEJCHUE BEKTOPOB, €r0 IMPUMEHEHUE s
HaAXO0XACHUA IJINH U erIOB.

Pemenue 3ama4d ¢ noMoOIIbIO BEKTOPOB.

HpI/IMeHeHI/IC BGKTOpOB JUTA peIHGHI/ISI 3a1a49 KUHCMAaTUKN U
MCXAaHUKHU.

3HaTh ompeaeseHHusi CyYMMbl M Pa3HOCTU  BEKTOPOB,
YMHOKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATD
FEOMETPUYECKUN U (PU3NYECKHI CMBICIIBI 3TUX OIEPALH.
Pematp reomeTrpuueckue 3agadyd € HCIHOJB30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Hcnonb3oBarh  CKAIIPHOE  IPOM3BEICHHE  BEKTOPOB,
BBIBOJMTh €0 OCHOBHBIE CBOMCTBA.

BeryucasaTe CyMMy, Pa3HOCTb M CKAJIIPHOE NPOU3BE/ICHUE

BEKTOPOB B KOOpIMHATAaX.
IIpuMeHATh CKaIIpHOE MPOU3BEICHUE I HAXOXKJICHUS
JUIVH U YIJIOB.

JexapToBbl JlexapTOoBBI KOOPAMHATHI TOUEK Ha TUIOCKOCTH. OcBauBaTh NOHSITHE TIPSIMOYTOJILHON CHCTEMBI KOOPIMHAT,
KOOPAHUHATHI Ha | Vpasnenue npsmou. YrnoBoi kKod(D(HUIIMEHT, TaHTEHC yria |JCKapTOBBIX KOOPAWHAT TOUKH.
IIOCKOCTH HaKJIOHA, MapaJulebHbIE U MEPIEeHUKYISIPHBIE TPSIMBIE. HccnenoBarh ypaBHEHHE NPSIMOI U OKPY>KHOCTH € OIIOPOM Ha
(9 ) YpaBHeHHE OKpYKHOCTH. HaxoxaeHue KoOpauHAT TOYEK | BOIMPOCHBIN IIaH.
MEePECEUCHUS] OKPY>KHOCTH U MPSMOM. HaxoauTe HeHTp U painyc OKPY>KHOCTH IO €€ YPaBHEHHUIO.
MeTto1 KoopauHAT MPH PELICHUU FEOMETPHUUECKUX 3a/1a4. Pemathb 3a1aum Ha HaX0X/I€HHE TOYEK MTEPECEUCHUS] TPSIMBIX
Hcnonb3oBanne MeT01a KOOPIMHAT B MPAKTUYECKUX 3a]auax U OKPYXHOCTEH € MOMOIIBI0 METO/1a KOOP/IMHAT.
Hcnoab30BaTh CBOMCTBA YrIIOBOro KOA((GUIIMEHTA MPIMOI
OpU pelIeHUH 3aJad, JUId OIPEICIICHUS PAaCIOJIOKEHHS
MPSIMOM.
IIpuMeHSITH KOOPIUHATHI IPU PELICHUU TE€OMETPUUECKUX U
MPAKTHYECKUX 3a7ad, Ui TOCTPOCHUS MaTeMaTHYECKUX
MoOJIeTIel peanbHBIX 33134 («METOJ KOOPAUHAT).
IMoan30BaTbesi  [UIE  TOCTPOSHHMS U UCCIEIOBAHUMN
(POBBIMU peCypcamu.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTUSI TEOMETPUU
IIpaBuiabHbIE [IpaBusibHBIE MHOTOYrOJIbHUKH, BBIYMCIEHHE HUX 3JIEMEHTOB. | DopMyaupoBaTh OnpeJeNieHne MPaBUJIbHBIX
MHOTOYTroJIbHUKH. |YHucino m ¥ JuuHa OKpYXKHOCTH. J{IMHA Iyrd OKPYKHOCTH. | MHOTOYI'OJBHUKOB, HAXOAUTH UX DJICMEHTBHI.
Jdanna Pannannas mepa yria. IHonb30BaTHCSI NOHATHEM JUIMHBI OKPY>KHOCTHU, BBEZCHHBIM C
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OKPYKHOCTH M
IUIOIIA/b Kpyra.
Bruruucienue
nJioiasaeii

(84)

[Inomans Kpyra M €ro 3JIEMEHTOB (CEKTOpa U CErMEHTa).
Brrancnenue miomaaeit Guryp, BKIIOYAIOIIUX YIEMEHTHI Kpyra.

IIOMOILIbIO IIPABUJIBHBIX MHOI'OYIOJIbHUKOB, ONpeaeIsiTh
YHCIIO 7T, JUIMHY IYTH ¥ paJIdaHHyI0 Mepy yIJia Mo o0pasiy.
IIpoBoauTh epexox OT paJuaHHON MEpBI yria K I'palyCHON
1 Ha000pOT N0 BU3yaJIbHOM OIOPE.

OnpenessaThb mI0mManb Kpyra.

BoiBoauTh hopMyJIbI (B rpayCHOM U palaHHON Mepe) s
JUIMH AYT, IUIOLIaJe CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOITPOCHBIN TUIAH.

Boruncaste miuom@aad  (Uryp, BKIIOYAIOMIMX —3JEMEHTHI

OKpPYKHOCTH (Kpyra) ¢ oropoii Ha CIIpaBOYHYI0 MH(OpPMAIHIO.
HaxoauTs miomaam B 3aa4ax peaabHOM KU3HU.

JBuoxeHus
IIOCKOCTH
(69)

Tonsamue o 0sudiceHuu niockocmu.

Ilapannenvnuuii nepernoc, nogopom u cummempust. Ocu u yenmpol
cuMMempuu.

IIpocmetiwue npumeHnenus 8 peuieHuU 3a0ay.

Pa3oupars  mpumepsl, WJUTIOCTPUPYIOLIHE
JIBUKEHUS, IICHTPOB U OCEH CUMMETPHH.
@opMyJIHPOBATH OIPENEICHUS MMaPAJUIETIHLHOTO IEepPEeHoca,
MOBOPOTA U OCEBOM CHUMMETPUU C BHU3YaJIbHOH OIOPOIl.
HaxoauThs HEMOABMKHBIE TOUKH 110 00pas3Iry.

HaxoauTh HEHTPHI ¥ OCH CUMMETPHI MPOCTEHIINX (HUTYD TIO
oOpasiry.

Ilpumenamp napanienvHovlili NEPeHoOC U CUMMEMPUIO NPU
peuleHuU 2eomempuyeckux 3aoay (pasoupams npumepbol).
Hcnonvzosams 015 nocmpoeHus u ucciedo8anuil yughposwvie

pecypcol.

IIOHATHUA

IToBTOpEHUE,
00001IeHNe,
CHCTEeMATH3AIHA

3Haﬂm“12

(79)

[ToBTOpEHHE OCHOBHBIX MOHATHUH M METOJOB KypcoB /—9
KJ1acCcOB, 000011IeHHE U CUCTeMaTU3al1sl 3HAHUH.
[Ipocreiline reomeTpuueckue QUIYpPbl M HX
N3MepeHne reoMeTpuYECKUX BEJINYHH.
TpeyronbHUKH.

[TapaynenbHble ¥ EPIEHIUKYIISPHBIE IIPSMBIE.
OxpyxHOCTb U Kpyr. I'eoMeTpuueckue MOCTpOEHUs. YTibl B
OKPYXKHOCTU.  BIHcaHHble U ONMCAHHBIE  OKPYKHOCTH
MHOT'OYT'OJIBHUKOB.

CBOIiCTBA.
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OnepupoBaTth noHsiTUsIMU: (purypa, Touka, npsimasi, yroi,
MHOTOYTOJIbHUK,  PaBHOOEIPEHHBII U  PaBHOCTOPOHHUU
TPEYTOJIbHUKH, MPSIMOYIOJbHBI TpPEYroJlbHUK, MeEAuaHa,
OucceKkTpuca M BBICOTA TPEYrOJbHHKA, Mapaljiesiorpamm,

poMO, MPSAMOYTOJIBHUK, KBajpaT, Tpanelys; OKpYXHOCTb,

KacaTeJbHas; paBEHCTBO U MoA00He GUryp, TPEyrojIbHUKOB;
HapaJyIebHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX, Yroj
MEXIy NpAMBIMH, CHMMETPHUS OTHOCHUTEJIIBHO TOYKM U
OpsAMOH; JUIMHA, pacCTOsHUE, BEIMYMHA VI, IUIOMIA[b,




[IpsiMast u OKPYKHOCTb.
UeTbIpeXyroIbHUKH. Bniucanneie 51
YETBIPEXYTOJIbHUKH.

OIIMCaHHBIC

Teopema [Mudaropa u Hagana TpuroHoMmerpun. Penienne oOmmx

TPEYrOJIbHUKOB.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeoGpazoBanus miockoctu. [smxenus. [logooue. Cummerpusi.
[Tnomane. Beruncnenue mnomazeit. [1nomanm nogo6HeIx duryp.

JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH.

epUMETP.

Hcnoab3oBars  (opMyJibl:  TepUMETpa H  IUIOLIAIH
MHOTOYT'OJIbHUKOB, JUTMHBI OKPY)KHOCTH W TUIOIIAIU KpyTa,
00bEMa PSIMOYTOJILHOTO MapasuieIeuIe 1a.

OmnepupoBaTh NOHATHSIMH: TPSIMOYTOJIbHAs ~ CHCTEMa
KOOPJIMHAT, BEKTOp; MCHOJb30BATh OTH TOHATHS  JUIS
NPEJCTaBICHUS JAaHHBIX M PEIICHUsS 3ajady, B TOM YHCIE U3
JPYTUX y4eOHBIX PEAMETOB.

PemiaTth 3agayd Ha TOBTOPEHHE OCHOBHBIX TIOHSTHH,

BexTopsl Ha MIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€ MEXAY Pa3IMYHBIMHM YaCTSIMU Kypca.
BriOupaTs MeToa [UIs pEICHUS 3a1a4H.
Pemath 3a1a4n 13 NOBCETHEBHOM KU3HU.
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TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

Okacc (He MeHee 34 4)

Ha3Banue
pasnaena (TeMbl)
(4uci0 yacoB)

OcHoBHOE CoICpPKaHuEC

XapaKTepMCTmca ACATCIbHOCTH Oﬁy‘lalOIIII/[XCH

IloBTOpEeHue

Kypca 8 kiacca
(4 9)

HpeI[CTaBJ'IeHI/IC JaHHBIX. OmnucarebHas CTaTUCTHKA.

Omneparuu Haa coObITUAME. He3aBUCUMOCTD COOBITHIA.

IMoBTOPATL W3y4eHHOE W BBICTPAHBATH CHCTEMY
3HAHW.

PemaTh 3a7a4u Ha NpeCTaBICHUE U OTIMCAHUE JTAHHBIX.
Pematp 3amauM  Ha  HaxXOXICHUE  BEPOSITHOCTEH
00bEIMHEHHSI W TIepeceYeHUs: COOBITUH, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJb30BAaHHEM  TpapHUUECKUX
MPEJCTABICHUHN 1 JEPEBA CIYYaHOTO OMBITA.

PemaTh 3amaum Ha mnepevyucieHUe KOMOMHANMK (dYucia
MEPEeCTAHOBOK, YHWCIIAa COYETaHMii), Ha Hax0XJIECHHE
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,

B TOM YHCJIC C UCIIOJIB30BAHHUEM TPECYT'OJIbHUKA ITackamns
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DJIeMeHThI
KOMOUHATOPUKHU
(4 1)

KomOunatopHoe mpaBujo yMHOXeHHA. llepecTaHOBKH.
®akropuan. CoueTaHuss U YHUCIO COYETaHUU. TpeyeonbHuK
Iackans. Nlpaktnueckast pabota «BerancieHne BeposSTHOCTEH
C HCIIOJIb30BAaHUEM KOMOWHATOPHBIX (DYHKIMIA 3JIEKTPOHHBIX
TaOIULD.

OcBauBaTb Ha  0a30BOM  YpOBHe  TOHSATHA:
KOMOWHATOPHOE TPAaBWJIO YMHOXXEHUS, YIOPSIOYCHHAsS
napa, Tpoiika 00bEKTOB, IEPECTAaHOBKA, (PAKTOpHUAI YHCIIA,
COYETaHUEe, YUCIIO COUCTaHUM, mpeyeonvHux Ilackans.
Pemiats mpocTeiimmMe 3aiayM  Ha  TEPEUHCIICHUE
YIIOPSIIOUEHHBIX I1ap, TPOEK, IEPEUUCIICHHIE IIEPECTAHOBOK
U COYETAaHWH JIIEMEHTOB pPA3JIMYHBIX MHOXKECTB (I10
obpa3ziy).

PemaTts mpocreiiliume 3agauyMm Ha TPUMEHEHUE YHCIIA
coveTaHuil B anredpe (COKpaleHHOe YMHOXKEHNE, ONHOM
HproTona) (¢ Hampassitoliel oMOIIbIO).

Pemath, mnpuMeHsis KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE C ITOMOIIBIO
ANIEKTPOHHBIX TAONMUIl B XOJ€ MPaKTUYECKO paboThl (C
BHU3yaJIbHOW OTIOPOiA).

I'eomeTpuyeckas
BEPOSITHOCTH
(4 1)

T'eomempuueckasn eeposmuocmo. Cayuatinvlii 66100p MOYKU U3
@ueypul Ha nrocKocmu, U3 OMpesKa, uz 0y2u OKPY*HCHOCHU.

Ocsaueams nonaAmue 2eomempuyecKoll 6eposmHOCMU.
Yuacmeoeamo ¢ oocyncoenuu pewenusa zadauu na
Haxooicoenue 8eposamuocmeti 8 ONbIMAxX, NPeoCmagUMbLX
KaK 8b100p Mo4ex u3 MHO20y20lbHUKA, Kpyad, OMpe3Ka uiu
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYIMKA

HUcnoiTanus
bepnysiu
(6 9)

UcneiTanue. Ycenex n Heynavya. Cepusi UCTIBITAHUI 0 EPBOTO
ycnexa. Hcnbitanus beprymnu. BeposiTHOCTH cOOBITHI B
cepun ucnbiTannii beprymu. [Ipaktnueckas pabota
«Hcnprranus bepuyimy.

OcBanBaTh Ha 0230BOM YPOBHE NMOHSITHSI: WCIIBITAHNUE,
3JIEMEHTapHOE COOBITHE B HCTIBITAHUHU (YCTIEX M HEy/la4a),
cepusi HCIBITAaHWH, HACTYIUICHHE [IEPBOTO  ycIexa
(Heynmaum), cepus uctbITaHuil bepryu.

Pemats mpocTeiilime 3aiaYd  Ha  HAaXOXJICHUC
BEPOSATHOCTEH COOBITUH B CEPUM HUCIBITAHHN 10 IIEPBOTO
ycriexa, B TOM YHUCIIe ¢ MPUMEHEHUEM (OPMYIIBI CyMMBI
reOMEeTpUYEcKOil mporpeccuu (C ONOpoi Ha CIPABOYHYIO
UHPOPMALHIO).

Pemate mpocreimmue

3aJavuu Ha HaxXO0XXIACHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITUH B  CEpHUH
UCIBITAaHUN bepHy/IM, Ha HaxXOXKIEHUE BEPOATHOCTU
ONPEJEIICHHOTO YHCIa YCHEXOB B CEPUM MCIBITAaHUM
bepuymnnu (¢ BU3yanbHOM OMOpPOii).

H3yuats B X0Je NpakTH4YecKoi padoThbl, B TOM YHUCIIE C
MOMOLUIBIO HU(POBBIX PECYPCOB, CBOICTBA BEPOSTHOCTHU B
CcepuM UCIbITaHU bepHymm

Cayuaiinas
BeJIUYMHA

(6 )

CnyvaiiHas BeIMYMHA W pACHpENENICHUE BEPOATHOCTEH.
MaremaTndeckoe  OXHJAHUE W JUCHEPCUS  CIy4alHOU
BenuuuHbl. [IpuMepsl MaTeMaTH4yecKoro OXHJAAaHUS —Kak
TEOPETUYECKOIO CPETHETO 3HAUECHHU S BETMUHHBI.

[TonsiTre o 3akoHe OosbIINX Uncen. M3amepenue BeposiTHoCTEl
C IOMOIIBIO YacToT. [IpuMeHeHne 3akoHa GONIBIINX YUCEIL.

OcBouTh HAa 0a30BOM YpPOBHEe MOHSITUS. CiIydaifHas
BEJINYNHA, 3HA4YECHUE CIIy4aiHOU BEJINYUHBI,
pacrpeeneHue BeposTHOCTEN.

H3yuyatr uW oO0CyXKIaTb TPUMEpPHl JUCKPETHBIX U
HETMPEPHIBHBIX CITyYalHBIX BEIUYHH (POCT, BEC YEIIOBEKA,
YUCJICHHOCTh HACEJICHUs, IPYrue N3MEHUYHNBBIC BETNINHEI,
paccMaTpUBAaBIIHMECS B KypCe€ CTATUCTUKH), MOJIETHHBIX
CIIy4alHBIX BEJIMYMH, CBS3aHHBIX CO  CIIy4alHBIMHU
ombITaMu (OpOCaHWE€ MOHETHI, HWIPAIBHOU KOCTH, CO
CIIy4ailHBIM BBHIOOPOM H T. T1.).

OcBauBarp Ha  0a30BOM  ypOBHe  TOHSATHS:
MaTe€MaTHYECKOE OXKUJAHUE CIIy4allHOW BEJIMYMHBI Kak
TEOPETUUECKOE CPe/IHEE 3HAYEHUE, TUCTIEPCUS CIydailHOM
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YHCIOBOTO Habopa.
Pemats 3agauM Ha BBIUMCICHHE MaTeMaTHYECKOIO
OXKMIAHUST W JUCHEPCUU  JUCKPETHOM  CiydyalHOU
BEJIMYUHBI 110 33J]AHHOMY PACIPEIEICHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTPaxOBaHHEM U JoTepesMu (c
HaMpaBJISIIONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAareMaTUYECKUM  OXHUJAHUEM U
JUCIIepCUeil HEKOTOPBIX paclpeleleHui, B TOM 4HCIIe
pacnpeieneHus Cy4aiiHOM BEIMYMHBI «UUCIIO YCIIEXOB» B
cepuu UclbITaHu bepHymn.

HN3yuyarp 9acToTy COOBITHSI B  TOBTOPSIOIIMXCS
CIIy4ailHBIX OTBITAX KaK CIy4aliHYIO BEJTUUYHHY.
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3HAKOMHTBCSI C 3aKOHOM OoibImx uymcen (B ¢opme
Bepuymnu): npu OONBIIOM 4YHCIE OIBITOB YacToTa
coOBITHS OHM3KA K €r0 BEPOSTHOCTH.

PemaTs 3a1a4m Ha U3MEPEHUE BEPOSTHOCTEH C IIOMOIIBIO
4acTOT (C HaNpPaBJISIONIECH TOMOIIIBIO).

OO0cyxaaTh poJib 3aKOHA OOJIBIINX YKCET B 000CHOBAHUU
YaCTOTHOTO METOJIa H3MEPEHHSI BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YMCET Kak IMPOSBIICHUE
CTAaTHCTUYECKOHN YCTONYMBOCTH B U3MCHUNBBIX SBICHUSX,
pOJIb 3aKOHA OOJBINMX YHCEN B TPUPOJE U B KU3HU
YeNoBeKa.

0O00011eHUE,
KOHTPOJIb
(10 )

[IpencraBnenue  aHHBIX.
BepostHocTh CIIy4aliHOTO COOBITHSI.
koMmOuHaTopuku. CirydailHble BETUIUHBI U pacpeieICHusI.

OmnucarenpHasi  CTaTUCTHUKA.
DeMEHTHI

HOBTOpHTb I/ISy‘IeHHOG 158 BblCTpal/lBaTb CI/ICTeMy
3HAHWMN.

PellIaTl) 3aJaum Ha HpeI[CTaBJ'IeHI/Ie " OIIMCAaHUEC HAaHHBIX.
PemaTh 3a1a4u Ha HAXOXKJICHUE BEPOSTHOCTEH COOBITHIA,
B TOM UHCI€ B ONbITAX C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHSAMH, BEPOSATHOCTEMN
OObEIMHEHUSI M TIEPECEUCHUs] COOBITHUM, BBIUUCIATH
BEPOSITHOCTH B OIBITAX C CEPUSMHU CTyYalHBIX UCIIBITAHUIA

[Tpu pa3zpaboTke pabodeil mporpaMMbl B TEMaTHIECKOM TUTAHUPOBAHUY JIOJDKHBI OBITh YYTCHBI BO3MOXKHOCTH
MCITIOJIb30BAHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIONMIUXCS y4eOHO-METOIUYECKUMHU
MarepraiiaMu (MyJIbTUMEIUNHBIE TIPOrPaMMBbI, SJIEKTPOHHBIE YUSOHUKH M 33JIaYHUKU, dJIEKTPOHHbIE OMOIMOTEKH,
BUPTYyaJIbHbIE J1A0OpPaTOPUHU, WIPOBBIE MPOTPAMMBI, KOJUIEKIIMH IU(GPOBBIX 00pa30BATEIBHBIX PECYPCOB),
UCIIOJIb3YeMbIMU JIJI1 OOy4YeHHUS U BOCIUTAHUS PpA3IMYHBIX TPYIMI TOJIb30BAaTENICl, TNPEICTAaBICHHBIMU B
ANEKTPOHHOM (IM(POBOM) BUIE W PEATM3YIOIMHUMH AugakTHdeckue Bo3MoxkHoctu WMKT, comepikanme KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30oBaHUM.
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IHOYPOYHOE INTAHUPOBAHHUE

AJI'EBPA
9KJIACC
KosmyecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
n/n Tema ypoxa Bceero Koutpoububie | IIpakTuyeckue u3ydyeHusi = oOpa3oBaTesbHbIE
padoThI padoTbl pecypebi
ParmmmonansHbIe yncia,
1 HUppaLOHAJIbHBIC YU CIIA, KOHEUYHBIE U 1
OEeCKOHEUYHbBIE JIECSITUUHBIE TPOOH
MHO0KeCcTBO IeNCTBUTEILHBIX YHCETT,
2 JEHCTBUTETBHBIE YHCIIa KaK 1
OEeCKOHEUYHbBIE JIECSITUUHBIE TPOOH
B3anMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEKly MHO’KECTBOM JACHCTBUTEIBHBIX 1
YUCEJ U MHOXKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOM
CpaBHEHME NEHCTBUTEIBHBIX YHCET,
4 apudmeTnyeckue AeUCTBUS C 1
JEHUCTBUTEIbHBIMU YUCIIAMU
5 [TpubmmxeHHO e 3HAYCHUE BETUIMHBI, 1
TOYHOCTH MPUOIINKECHUS
6 OxpyriieHne uncen 1
7 Oxkpyraenue uncen. Bxoanas 1 1
KOHTpOJbHAas paboTa
3 [Ipukunaka 1 OLICHKA PE3YIILTaTOB 1
BBIYHCIICHU I
9 [Ipukunaka 1 OLICHKA PE3YIILTaTOB 1
BBIYHCIICHU I
10 HHHeﬁHoevypaBHeHHe. PCI_LICHI/ICU 1 bubnunorex [IOK
YPaBHEHUH, CBOAAIIUXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JInneiiHoe ypaBHeHue. Pemenue 1

YPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM



https://m.edsoo.ru/7f43bf66

KBagparHoe ypaBHenue. Pemienne

bubmuoreka IIOK

12 gzzng;j;dcmmmnxca K https://m.edsoo.ru/7f43c542
KBaI[paTHS)e ypaBHeHMe. Pemenue Erbaorexa LIOK
13 ﬁzzng}ﬁl;{cmmmnxm « https./ m.edsocHru/?f430542
14 bukBanpaTHbie ypaBHEHHS EH@_IHOTeKa IOK
ttps://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHHS EH@_IHOTeKa HOK
ttps://m.edsoo.ru/7f43c3d0
[Ipumeps! pemeHust ypaBHEHHI
16 TPETbel U YETBEPTOH CTeNeHen
pa3ioKeHUEM Ha MHOXKHUTEIH
17 [Ipumeps! penienust ypaBHeHU N
TPEThEU U YETBEPTOU CTETICHEN
pa3noKeHueM Ha MHOYKHUTEIH
18 Pemenue E[p06H0-paHI/IOHaJ'II>HBIX bubmmoreka [JOK
YpaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenue E[pO6H0-paHHOHaHLHBIX bubmuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f43c9b6
20 Pemenue TeKCTOBBIX 33124
anredpanvyeckuM METOJIOM
21 Pemenue TeKCTOBBIX 33124
anredpanvyeckuM METOJIOM
29 Pemenue TeKCTOBBIX 33124
anreOpandeckuM MeToI0M
23 KonTponeHas paboTa o teme
"YpaBHEHMSI C OTHOM IEPEMEHHOMN "
24 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnunoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IByMS IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX TMHEMHBIX YpaBHEHUN

C IBYMsI IEPEMEHHBIMU U €€ PELLIEHUE



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Cucrema ByX JMHEMHBIX YpaBHEHUN

27 .
C IBYMsI IEPEMEHHBIMU H €€ PEIICHUE
08 Cucrema ByX JUHEMHBIX YpaBHEHUN
C IBYMsI IEPEMCHHBIMU H €€ PEIICHUE
29 Cucrema ByX JUHEHHBIX YpaBHEHUN
C IBYMsI IEPEMECHHBIMU H €€ PEIICHUE
Pemenue cucrem a8 ABHEHUI
30 OJTHO U3 KOTOPBIX nn};ggoe a Jip : oe bubmorexa LIOK
o ’ T https://m.edsoo.ru/7f43d23a
— BTOPOU CTEIICHH
31 Pemenue cucremM AByX ypaBHEHUN, bubnuoteka [IOK
OJIHO U3 KOTOPBIX JINHEHHOE, a IPYroe https://m.edsoo.ru/7f43d55a
— BTOpOM CTENEHU
Pemenue cucreM ABYX YpaBHEHHIA,
32 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOPOU CTENEHU
Pemenue cuctem AByX ypaBHEHUM,
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOPOU CTENEHU
I'padmueckas unTeprperanus
34 CUCTEMBbI YPaBHEHUH C IBYMs
MepeMeHHBIMU
35 Pemenne TekcTOBBIX 3a7a4
anredpanvdeckrumM crnocooom
36 Pemenne TekcTOBBIX 3a7a4
anredpandeckumM crocooom
37 KonTtponsHas paboTa o treme
"CucreMbl ypaBHEHH"
38 UncnoBbie HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBbie HEPaBEHCTBA U X bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHelHbIE HEPABEHCTBA C OJTHOU bubnuoreka [IOK

nepeMeHHoﬁ " UX PCIICHUC

https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

JIuneliHbIE HEPAaBEHCTBA C OAHOU

bubmuoreka [IOK

41 IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f43af08
42 JIuneiinpie HepaBeHCTBa © OJHOM bubnuoteka [IOK
IIEPEMEHHOM U UX pelLICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MLI JmHeﬁHLEx HEPaBEHCTB C
OJIHOH NEPEMEHHOM U UX pellieHue
m CI/ICT?MH J'II/IHCI\/JIHI)\IJX HEPaBEHCTB C
OJIHO TEpEMEHHOM U UX pellieHue
45 CucreMbl TUHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHHE
46 KBagparHble HepaBeHCTBA U HX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnuoreka [IOK
pelenue https://m.edsoo.ru/7f43b21e
48 KBanpatHbpie HepaBeHCTBA U X bubnnoreka [IOK
peuiexue https://m.edsoo.ru/7f43b5a2
49 KBanparnble HepaBeHCTBa U UX
pelieHue
50 KBanparnble HepaBeHCTBa U UX
pelieHue
S| mepasenors cvere nepasencrac BuGiorera LIOK
IBYMS [IEpeMeHHEIMH https://m.edsoo.ru/7f43b098
I'padmueckas unTEeprperanus
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMSI [IEPEMEHHBIMU
53 KonTponsHas paboTa o treme
"Hepasencrsa"
54 KBaE[paTI/ILIHaH ¢byHK1MS, €€ rpaduK 1 bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBaE[paTI/ILIHaH ¢byHKIMS, €€ rpaduK 1 bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas ¢pynkuus, e rpaduk u bubnmoreka [JOK

CBOMCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57 [Tapaboiia, KOOpAMHATHI BEPITHHBI bubnmoreka [JOK
napaboJIbl, 0Ch CHMMETPHH TapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboiia, KOOPAMHATHI BEPITHHBI bubnuoteka [IOK
1apaboJIbl, 0Cb CHMMETPHH TapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapaboiia, KOOPAMHATHI BEPITHHBI bubnuoteka [IOK
1apaboJIbl, 0Cb CHMMETPHH TapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosa, KOOpIMHATHI BEPIIUHBI bubnuoteka [IOK
1apaboJIbl, 0Ch CHMMETPHUH MTapadoJIIbI https://m.edsoo.ru/7f43a31e
61 [Tapa6osa, KOOpIMHATHI BEPIIUHBI bubnuoteka [IOK
1apaboJIbl, 0Cbh CHMMETPHUH MapadoJIIbI https://m.edsoo.ru/7f43a526
62 [Tapaboua, KOOpAMHATHI BEPIINHBI
napaboJIbl, 0Ch CHMMETPHH ITapadoITbI
63 I'padukn pynxnumit: y = kX, y = kx +
b, y=k/x, y=x8, y=vX, y=|x|
64 I'paduku pynxmmii: y = kX, y=kx +
b, y=k/X, y=x8, y=vX, y=|X|
65 I'paduku pynaxmmii: y = kX, y=kx +
b, y=k/X, y=x3, y=vX, y=|X|
66 I'paduku pynxmmii: y = kX, y=kx +
b, y=k/x, y=x8, y=vX, y=|X|
67 I'paduku pynxmmii: y = kX, y=kx +
b, y=k/X, y=x3, y=vX, y=|X|
68 I'padukn pyakuuii: y = kX, y = kx +
b, y=k/x, y=x8, y=vX, y=|x|
69 KounTponbHas padoTa o reme bubnunoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84
20 [TonsiTue yncnoBoi bubmuoreka [IOK
MOCJEA0BATENLHOCTH https://m.edsoo.ru/7f43e6¢c6
| e BuGaorss 10K
DEKYpP o pMY https://m.edsoo.ru/7f43ebda
(dbopmymoit n-ro 4yneHa
79 ApugpmeTrrueckas u reoMeTpruecKas bubnuoreka [IOK

MPOTPECCUH

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

73

ApupmeTrueckas U reoMeTprUIecKas
IPOTpeccHn

bubmuoreka [IOK
https://m.edsoo.ru/7f43f3b4

74

@opMyIIbI N-TO YIECHA
apupMeTHIECKOM ¥ TEOMETPUICCKOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f58a

IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

75

@opMyIIbI N-TO YJIEHA
apruMeTUYECKON U TEOMETPUIECKOI
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJICHOB

bubmmoreka [JOK
https://m.edsoo.ru/7f43ef2¢c

76

@opMyIIbl N-TO 4JIeHA
apruMETUIECKON ¥ TEOMETPUIECKOM
IIPOTPECCUM, CYMMBI ITEPBBIX N
YJICHOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyJibl N-TO YJieHa
apruMETHIECKON U TEOMETPUICCKOM
MPOrpPEeCCUi, CYMMBI MEPBBIX N
YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72e

78

@®opMmysbl N-ro YjaeHa
apruMETHYECKON U TEOMETPUICCKOM
MIPOrpeccuii, CyMMBI ITEPBBIX N
YJIEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHue 4ieHoB
apuMeTHyecKoil 1 TeOMETPUUYECKOM
Mporpeccuit TOukaMu Ha
KOOPJIMHATHOU TIOCKOCTH

80

N300pakeHue 4ieHoB
apu(METHYECKON U TEOMETPUIECKOM
MPOrpecCcuii TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH

81

JIMHEeNHBII U SKCIIOHEHIIMAIbHBIN
pocrt

82

CnosxHbIe IIPOLICHTBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble IPOLIEHTHI

bubmuoreka IIOK
https://m.edsoo.ru/7f4401a6

84

KonTtposnsHas paboTa o teme
"YycioBEIE ITOCIEA0BATEIBHOCTH "

bu6mmoreka [JOK
https://m.edso0.ru/7f4404{8

85

[ToBTOpEHUE, 0000IICHNE U
CHCTEMAaTU3aLMs 3HAHUN. 3aIIKCh,
CpaBHEHUE, ICUCTBUS C
NCHUCTBUTEILHBIMH YHCITAMU,
YHUCIIOBas TIPsiMast

86

[ToBTOpEeHue, 0600IIEHNE U
cucreMarusanus 3Hanui. [IponeHTsl,
OTHOIIECHHUSI, TPONIOPILIUU

87

[ToBTOpEenHmE, 0000IIEHNE 1
CHUCTEeMaTH3als 3HaHU.
Oxpyrienue, NpubIMKeHne, OlleHKa

88

[ToBTOpEeHue, 0600IICHNE 1
cucTeMatusanys 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apU(PMETHICCKUM
CII0CO00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apU(PMETHICCKUM
CII0co00M

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHUE, 0000IICHNE 1
cUcTeMaTH3alus 3HaHui. Pemenne
TEKCTOBBIX 3a/1a4 apU(PMETHUCCKUM
crocoooM

bubnuoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHnue, 0600IIeHNE U
crcTeMaTH3aIlHs 3HAHUM.
[IpeoOpa3oBaHue anreOpandecKux
BBIPaXKCHUH, IOMTYCTUMBIC 3HAUCHHSI

bubnmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHue, 0600IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
[IpeoOpa3oBanue areOpanveckux
BLIpa)KeHHﬁ, AOIIYCTUMBIC 3HAYCHUSA

89

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[ToBTOpEHUE, 0600IICHNE 1
CUCTEeMaTU3als 3HaHU.

bubmuoreka [IOK

%3 [IpeobpazoBanue anredpandecKux https://m.edso0.ru/7f4446f2
BBIPKEHUH, TOITyCTUMBIC 3HAUCHHUS
[ToBTOpEHUE, 0600IICHNE 1

94 cucTeMaTu3alus 3HaHUMH. bubnuoreka [IOK
[TpeobpazoBanmne anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPOKEHUH, JIOIYCTUMBIC 3HAUCHHUS
[ToBTOpEeHue, 0600IICHNE U

95 cucremaTusauus 3HaHui. OyHKIUU: bubnuoteka [IOK
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHH
[ToBTOpEeHUE, 0600IICHNE 1

9% cucrtemaTusanus 3HaHui. OyHKIUU: bu6mmoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIMH
[ToBTOpEeHue, 0600IICHNE 1

97 cucTeMaTtu3arys 3HaHui. OyHKIUH: bubnuoreka [IOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIIM]
[ToBTOpEeHUE, 0600IICHNE 1

98 cucrtemaTusanus 3HaHui. OyHKIUU: bubnuoreka [IOK
MIOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMIA
[ToBTOpEeHME, 0000IICHNE 1

99 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [IOK
I'paduueckoe perienue ypaBHeHUH 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEeHnue, 0600IICHNE U

100 CUCTeMAaTH3aIlHs 3HAaHHH.

I'paduueckoe perienue ypaBHeHUH 1
UX CUCTEM

11



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

‘ 101 ‘ HUTorosast KOHTpOJbHas paboTa 1 190
102 SHGZ‘(})S;GHHG Y CHUCTEMaTH3aIus 1
OBIIEE KOJIMUECTBO YACOB I1O 102 7 0
I[TPOTPAMME
INOYPOYHOE INTAHUPOBAHHUE 'EOMETPUS
9KJIACC
Ne Tema ypoka KosmyecTso yacos Mara JJIeKTPOHHbIE
n/n Bcero ‘ Kontpoabuble | IlpakTHyeckue | H3y4eHHs | LH(PPOBBIE
padoTsI padoThI o0pa3oBare/ibHbIE
pecypchbl
1 Omnpenenenrne TPUrOHOMETPUUECKUX 1 bubnnoreka [IOK
¢dbynakuumii yrimos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyITbl TPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 EH@_IHOTeKa HOK
ttps://m.edsoo.ru/8al42d5e
6 Teopema cunycoB 1 EH@_IHOEKa HOK
ttps://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cunycoB 1
9 Haxosienue 1iH CTOpOH U 1 bubnunoreka [IOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyrosbHUKOB 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al42ac0

11



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0

bubmuoreka [IOK

11 Pemenue TpeyromsHnkon https://m.eds00.ru/8al42ac0
12 Pemenue TpeyrosibHuKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroisHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHNE TEOPEM bubnnorexka [IOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHNE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KouTponbHas paboTta o reme 1 bubnuoreka [IOK
"Pemienne TpeyronbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o mpeoOpa3zoBaHUM 110100 bubnuoreka [IOK
https://m.edsoo.ru/8al43ab0
COOTBETCTBEHHBIC 3JICMCHTBI bubnuoreka [IOK
18 Mo00HBIX puryp https://m.edsoo.ru/8al43de4
CoOTBETCTBEHHBIE IIEMEHTHI
19 MoA0OHBIX pUryp
Teopema o nmpou3BeIeHUH OTPE3KOB
20 XOp/Jl, TEOpEMa O MPOU3BEIACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeJIbHOM
Teopema o mpou3BeIeHUH OTPE3KOB
XOpA, TEOpEMa O MPOU3BEICHUN bubnunoreka [IOK
21 OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema 0 mpou3BEEHNH OTPEZKOB
29 XOpJ, TEOpEMA O IPOU3BEIECHUN bu6nuoreka LIOK
OTPE3KOB CEKYILHUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeabHOU
23 IIpumeHeHne TeopeM B pelLIEHUN bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8a143f06
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

[IpuMeHeHue TeopeM B peLICHUN

bubmuoreka [IOK

24 FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 [IpumeHeHne TeopeM B pELICHUN bubnuoteka [IOK
F€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KoHnTponsHas pabora 1o Teme
%6 "ITpeoOpazoBanne moa0oOusI. 1 bubnuoreka [IOK
Merpudeckue COOTHOLICHUS B https://m.edsoo.ru/8al447a8
OKpyxHOCTH"
Ornpenenenre BEKTOPOB.
27 q)nlz)n)rl{eCKHﬁ u FGOMngHqGCKHﬁ bubmorexa LIOK
https://m.edsoo.ru/8a144960
CMBICIT BEKTOPOB
CrnoxeHue 1 BBIYMUTaHUE BEKTOPOB, bubnuoreka [IOK
28 :
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue 1 BBIYMUTaHUE BEKTOPOB, bubnuoreka [IOK
YMHOKEHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHune 1 BBIYUTaHUE BEKTOPOB,
YMHO’KEHHE BEKTOpa Ha YUCIIO
31 PaznoxeHnue BekTOpa o 18ym
HEKOJUIMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmmorexa LIOK
P P https://m.edsoo.ru/8al44fbe
CkansipHO€ MpOU3BEJICHIE BEKTOPOB,
33 ero anI)/IMeHeII-)H/Ie I[J'I}f HaXO)K,I[eHI/]I;)}I brbmoreia IJOK
https://m.edsoo.ru/8a14539c
JUIMH U yTIIOB
CkansipHO€ MpOU3BEICHIE BEKTOPOB,
34 ero HpII)/IMeHeII;I/Ie I[J'I}IH HaXO)K,I[eHIf}I brbmorexa IJOK
https://m.edsoo.ru/8a14550e
JUIMH U yTIIOB
35 Pemienne 3a1ad ¢ moMOIIbIO bu6nmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1ad ¢ moMOIIBIO bubmmoreka [JOK

BEKTOPOB

https://m.edsoo0.ru/8a1458c4
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https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

[IpuMeHeHre BEKTOPOB JUIsl PELLICHUS

37
3a1a4 GU3UKU
38 KonTposnpHas paboTa 1o teme 1 bubmoreka [IOK
"Bextopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPJMHATHI TOUEK HA
IJIOCKOCTH
. bubmmoreka [JOK
40 PaBHEHHE NPAMOT https://m.edsoo.ru/8a145c48
41 YpaBHeHHE npsAMOn
42 VYpaBHEHHE OKPY>KHOCTH BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al4635a
43 Koopaunats! Touek nepecedeHus bubnuoreka [IOK
OKPYXHOCTH Y IIPSIMOU https://m.edsoo.ru/8a146620
44 Meroa KOOpAMHAT NPU PELLICHUN
reOMETPUYECKUX 3a]1ad,
MPaKTUYECKUX 3a7a4
MeTto1 KOOpAMHAT MPU pEeLICHUH
45 reoOMETPUUYECKUX 3a]1aY,
MPaKTUYECKUX 33734
MeTto1 KOOpAMHAT MIPU pPEUICHUH
46 r€OMETPHUYCCKHX 3a/1a4,
MIPaKTUYECKUX 3a]1a4
KontponbHas padoTa o treme
47 " JlekapTOBbI KOOPJAMHATHI HA 1 bubmorexa LIOK
10cKoCTH" https://m.edsoo.ru/8a146e0e
48 [IpaBunbHBIE MHOTOYT OJIBHUKH, bub6nuoreka LIOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6nmoreka [JOK
49 Hucno m. Jlmuka okpyxHoCTH https://m.edsoo.ru/8al472c8
50 Yucno n. J[nHa okpykHOCTH bubmorexa LIOK

https://m.edsoo.ru/8al14714c
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https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

o1 JUlrHa 1yru OKpY>KHOCTH 1

52 | Pogeamas uepa yoma i gm0 Ba1AT14s

53 [Tnomans kpyra, ceKTOopa, CerMeHTa 1 ]hSH@_IHOTeKa HOK

ttps://m.eds00.ru/8al4 7426

54 [Tnomane kpyra, cekropa, cerMmeHTa 1 ]hSH@,IHOTeKa HOK

ttps://m.eds00.ru/8al47750

55 [Tnomanpk kpyra, cekropa, cerMmeHTa 1 EH@_IHOTeKa HOK

ttps://m.eds00.ru/8al47750

56 [ToHsTHE O MBMYKEHUH TIJIOCKOCTH 1 Et?rfs?/l;lr?eed?)ﬁ?/gal 47¢82

57 [TapannensHbIN IEPEHOC, TTOBOPOT 1 BH6J_H/IOTeKa HOK

https://m.edsoo.ru/8a147f16

58 [TapannensHbIN IEPEHOC, TOBOPOT 1 EH@HOTeKa HOK

ttps://m.edsoo.ru/8al47f16

59 [TapannensHbIN IEPEHOC, TTOBOPOT 1

60 [TapannensHbIN IEPEHOC, TTOBOPOT 1

61 [IpuMeHeHnne ABMKEHUI TTPH 1 bubnuoteka [IOK
peLIeHUH 3a/1a4 https://m.edsoo.ru/8a1480e2
KonTtponsHas pabota no temam

62 "[IpaBHIIEHBIC MHOTOYTOJIbHUKH. 1 1
OKpyXHOCTb. JIBH>KEHUS TIIOCKOCTH"

[ToBTOpEHUE, 0000IICHNE,

63 cuctemaTusanus 3Hanui. Mamepenue 1 bubmuoreka [IOK
reOMETPUUYECKUX BEITUYHUH. https://m.edsoo.ru/8a148524
TpeyroyibHUKH
[ToBTOpEeHnue, 06061IeHNE,

64 CUCTEMaTU3alus 3HAaHUM. 1 bubnunoreka [JOK

HapannenLHLIe U NCPICHAUKYIIAPHBIC
IIpAMBIC

https://m.edso0.ru/8a148650

11



https://m.edsoo.ru/8a14714c
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[ToBTOpEHnue, 0600IICHHE,
cucTeMaTu3anys 3HaHuH.

65 OKpYKHOCTB U KPYT. 1
I'eoMeTprdeckre MoCTPOCHHUS. Y TITbI
B OKPYKHOCTH
[ToBTOpEHue, 06001ICHNE,
66 cucTeMaTu3anusa 3Hanuii. Brimcannere 1
Y OTIMCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB
67 Hrorosas koHTpobpHas paboTa 1 1 Et?&?/?&ﬁj?)ﬁ?/gal 48920
68 [ToBTOpEHME, 0606meH1/£e, 1
cHUCTeMaTH3aIlHsl 3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TIPOTPAMME

ITOYPOYHOE IINMTAHUPOBAHHUE BEPOATHOCTDb U CTATUCTUKA

9KJIACC
Kosan4yecTBo yacoB JIeKTPOHHBbIE
Nen/m | Tema ypoka Beero Konrpoabnbie | IlpakTuueckue fa[f;:ennﬂ :)Igg)a[;zﬁ;fenbﬂu e
padoTbI padoThI pecype

1 [IpencraBneHune qaHHBIX 1 brbunorexa LIOK
https://m.edsoo.ru/863f47ea

2 OmnucarenbHas CTaTUCTHKA 1 Eubmorexa LIOK
https://m.edsoo.ru/863f47ea

3 Onepanuu Haa COOBITUAMU 1

4 HeszaBucumocth cOOBITHI 1
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https://m.edsoo.ru/8a148920
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

5 Komb6unaTopHoe npaBuiio bubmumoreka LIOK
YMHOKEHUS https://m.edsoo.ru/863f4e16

5 IIepectanoBku. daxropuai. bubnuoreka [IOK
CoderaHus 1 4UCII0 COYETAHUMN https://m.edsoo.ru/863f4e16

bu6mmoreka [JOK

[ Tpeyrompmux Iackais https://m.eds00.ru/863f5014
[IpakTnueckas pabora

8 "Brruncienue BeposSITHOCTEM C bubnuoteka [IOK
WCIIOJIb30BAaHUEM KOMOWHATOPHBIX https://m.edsoo.ru/863f5208
(YHKIMH 37€KTPOHHBIX TaOIuI"
I'eomeTpuueckas BEpOSITHOCTb.

9 CnyyaitHblil BIOOP TOUKH U3 bubnuoreka [IOK
(burypsl Ha INIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5884
U3 YT OKPYKHOCTH
I'eoMeTpuueckas BEpOSITHOCTb.

10 Crny4daifHbIl BBIOOpP TOYKH 3 bubnnoreka [IOK
(buryphl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5a50
U3 IyT'H OKPY>KHOCTH

1 ['eomeTpudeckas BEpOSTHOCTD. bubmuoreka [IOK

Crny4daifHplli BBIOOP TOYKH U3

https://m.edsoo.ru/863f5bfe
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(GuUrypsl Ha IIOCKOCTH, U3 OTPE3Ka,
U3 YT OKPYKHOCTH

I'eomeTpuueckas BEpOSITHOCTb.
CnyyaiiHblil BBIOOP TOUKH U3

bu6mmoreka [JOK

12 (GUrypsI Ha IIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
W3 IyTU OKPYKHOCTH
HcneiTanue. Ycnex u Heynayva.
13 Cepus HICTIBITAHHI 10 TIEPBOTO BH6J_IHOTeKa HOK
https://m.edso0.ru/863f6162
ycrexa
UcneiTanue. Ycnex u Heygaya. Bubmiorexa [[OK
9 HOIHOTEK
14 (CepHi HCIBITAHKH /10 TIEpBOTO https://m.edsoo.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygaya.
15 Cepus ucnbITaHUN 10 IEPBOTO
ycrexa
Ucnwitanusa bepnyinu. Butmmotexa LIOK
B GBI T nOIMOTEK
16 Hfﬁ;ﬁ;ﬁi?g:;};;in B cepiH https://m.edsoo.ru/863f64d2
Ucnwitanusa bepnysu.
o bu6mmoreka [JOK
B 0
17 CPOATHOCTH COOBITIH B CEPIH https://m.edsoo.ru/863f6680
ucneiTanui bepHymnnu
18 [Ipaktuueckas padora "VicnibiTanus bubnuoreka [IOK
bepuyman" https://m.edsoo.ru/863f67de
19 CrnyyaiiHas BelIMUYMHA U bubnuoreka LIOK
pacrpeieieHue BepOITHOCTEN https://m.edsoo.ru/863f6b44
20 MaremMaTu4ecKoe OKuIaHue 1 bubnuoreka [IOK
JUCIIEPCHS CIIy4aHHOMN BEIIMYUHBI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTH4YECKOTO
bu6nmoreka [JOK
21 OIRUIAHIT KAK TCOPETITICCKOTO https://m.edsoo.ru/863f6f86
CPEIHEro 3HaYEHUs BETUYNHBI
22 [TonsiTHE 0 3aKOHE OOJNBIIMX YHCET bubmmorexa [IOK

https://m.edsoo.ru/863f72c4
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https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
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https://m.edsoo.ru/863f6b44
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23 N3mepenue BeposSTHOCTEN C bu6muoreka LIOK
MIOMOIIILIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3akoHa 00IbIINX bubnuoreka [IOK
qucen https://m.edsoo.ru/863f7116
o5 O06o01IeHre, CHCTeMaTH3 AN bubnmoreka [JOK
3HaHul. [IpeacraBienue qaHHbIX https://m.edsoo.ru/863f783c
26 O06006111EH1E, CUCTEMATU3ALIMS
3HaHui. OnucareapbHas CTaTUCTHKA
O0006111EH1E, CHCTEMATU3ALIMS
. bu6mmoreka [JOK
T .
27 SHAHIH. LPCACTABIICHIE MAHBIX https://m.edso0.ru/863f893a
OmnucarenpHas CTaTUCTHKA
O0o001enue, cucTreMaTH3aIus
28 3HaHUH. BeposITHOCTH cirydaifHOTO bubmmorexa TIOK
https://m.edsoo.ru/863f7ade
COOBITHSA
O0o001enue, cucTreMaTH3aIus
29 3HaHUH. BeposTHOCTH ciydaitHOTO bubnuoreka [IOK
COOBITHS. DIIEMEHTHI https://m.edso0.ru/863f7c9c
KOMOWHATOPUKH
O0o001enue, cucTeMaTH3alus
30 3HaHé;.9HCMCHTH ’ Bubmiorexa LIOK
https://m.edsoo.ru/863f7e54
KOMOWHATOPUKH
O0o001enue, cucTeMaTHu3alus
31 3HAHUU. DJIEMEHTbI bubmuoreka [IOK
koMOuHaTopuku. City4aiiHble https://m.edsoo.ru/863f8408
BEJIMYUHBI M pacIpeiesieHus
O00011enne, cucTeMaTH3aIus
N N bubmuoreka [IOK
32 3HaHU|. CllydaliHble BEJIMUUHBI U https://m.edsoo.ru/863f86 1a
pacrnpeaeneHus
bubnmoreka [JOK
33 Horosas koHTpoIbHas padoTa 1 https://m.edsoo.ru/863f8b56
34 O0o001enue, cucreMaTH3aIs

3HAHUN
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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