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[NHOACHUTEJIBHAA 3AITMCKA

[Ipumepnass pabGouass mporpaMma IO MaTeMaTHKe s OOyJaomuxcs ¢ 3aAep:KKOi
ncuxudeckoro passutusi (nanee — 311P) Ha ypoBHE OCHOBHOrO 001Iero 00pa3oBaHusl MOJrOTOBICHA
Ha ocHOBe DeneparabHOr0 TOCYAApPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz MunnpocBemenust Poccum ot 31.05.2021 r. Ne 287, 3aperucrpupoBan
MunucrepctBoM roctuituu Poccuiickoit @eneparpn 05.07.2021 1., per. Homep 64101) (manee — ®IT'OC
00O0), [IpumepHOif amanTUPOBAHHOW OCHOBHOM 0Opa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs 00YJAOIIHUXCS C 3aJICPKKON TICHXUIECKOTO pa3BUTHs (0100peHHoM pemeHneM ®YMO
o o6memMy obpa3zoBanuto (rmporokoi ot 18 mapra 2022 r. Ne 1/22)) (masee — ITAOOIT OOO 3I1P),
[IpumepHoit paGoueld mporpaMmmbl OCHOBHOTO 00IIero o0pa3oBaHus 1Mo npeamery «MartemaTuka «,
[IpumepHO# TporpaMMBI BOCIUTAHHS, C YYETOM pACHpPEICIICHHBIX M0 KJIaccaM IMPOBEPSEMBIX
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS AAaNTUPOBAHHON OCHOBHOW 00pa30BaTENbHON MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHusi 00Y4aIONIUXCSl C 3a/IePKKON TICUXUYECKOro pa3Butus. B paboueit
MpOrpaMMe YYTCHBI HJIEH W TOJIOkKeHUS KOHIenuu pa3BUTHS MaTeMaTHYeCKOTo oOpa3oBaHHS B
Poccuiickoit®@enepanuu.

OO1as xapakTepucTuka yueOHoro npeamera «MareMaTuka»

VYueOHsIil mpenmer «MaTemaThka» BXOAUT B IPEIMETHYIO 001acTh

«Matemaruka 1 uHopmaruka». OH CIIOCOOCTBYET Pa3BUTHIO BHIYUCIUTEIBHON KYIbTYpHl U
JIOTUYECKOTO  MBIILIEHHUsS,, (OPMHPOBAHHIO YMEHHUSI TIOJb30BaThCS AJITOPUTMAMH, a TaKxKe
MPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIMUMBIX B MOBCETHEBHOM KH3HU OOYdYarOIIHUXCS C
3I1P.  VueOGHBII  mpeaMeT  pa3BUBaeT  MBIIIJIEHHWE,  TMPOCTPAHCTBEHHOE  BOOOpa)kKeHHE,
(GYHKIMOHATBHYIO  T'PAaMOTHOCTb, YMEHHUSI BOCIHPHUHMMAThb M  KPUTUYECKH  aHAIM3UPOBATh
nH(pOpMaITHIO, PEICTABIICHHYIO B Pa3INYHBIX (hOpMaXx.

OOyuenne MareMaTHke AaéT BO3MOXKHOCTH pa3BuBaTh y oOywatrommxcsi ¢ 3I[IP Tounyto,
paloHaJIbHYI0O M HHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hambojiee MOAXOJSIINE S3BIKOBBIE,
CUMBOJIMYECKHE, Tpapuueckue CpeacTBa Uil BBIPAKEHUS CYXKICHHMH M HAaMSIAIHOTO —HX
MIPEACTABIICHHUS.

Heo6xo1uMbIM KOMIIOHEHTOM 0011 KYIbTYPbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS OO0I1Iee
3HAKOMCTBO C METOJaMHU IO3HAHUS JACUCTBUTEIBHOCTH, NPEACTABICHHUE O IPEAMETE U METOJax
MaTeMaTHUK{, WX OTIMYMA OT METOJOB JPYrUX ECTECTBEHHBIX W TyMaHUTAapHBIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHHS MaTeMAaTHUKH [UIs PELIEeHUs Hay4YHbIX U NPUKIAAHBIX 3a1ad. Takum
o0Opa3oMm, mareMaruyeckoe oOpa3oBaHME BHOCUT CBOW BKJaj B ¢GopMuUpoBaHUE OOIIEH KyIbTypbl
YEJI0BEKa.

N3ydyeHne MaTreMaTUKH TaKXe CIIOCOOCTBYET OSCTETHUYECKOMY BOCIHMTAHUIO UEJIOBEKa,
MMOHUMAHHUIO KPacoTbl U M3SIIECTBA MAaTEMAaTUUYECKUX PACCYKICHUM, BOCHPUITHIO T€OMETPUUYECKUX
($bopM, YCBOCHUIO UAEH CUMMETPHH.

[IporpamMma oTpaxkaeT colepkaHue oOyueHus npeaMery «MaTemaTHKa» C y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOcTel oOyvaromuxcs ¢ 3[IP. OBnageHue y4yeOHBIM MPEIMETOM
«MatemaTHKa» MpPEeACTaBIsAET ONMpeAeNeHHYI0 CI0KHOCTh Ut ydamuxcst ¢ 3I1P. ¥V olyuarommuxcs ¢
3IIP Haubosnee BbIpa)KE€HbI OTCTABaHMs B Pa3BUTHU CIIOBECHO-JIOTHYECKUX (DOPM MBILUIEHUS, T0O3TOMY
aOCTpakTHbIE U OTBJICUEHHBIE KAaTErOpPUU MM TPYAHOJOCTYNHBI. B TOXXe Bpems NpH crenualbHOM
o0y4eHHH 00yJaroImuecss MOTYT BIMOIHATh 3aJaHUs 10 anroputMy. OHM BOCIIPUUMYMBHI K TOMOIIH,
MOTYT BBINIOJHHUTH MEPEHOC Ha AHAJOTHYHOE 3a/laHMe YCBOEHHOIo crocoba perieHus. CHUXeHue
Pa3BUTHS MBICIUTEIBHBIX ONEpalUil U 3aMEJICHHOE CTAaHOBJIEHUE JIOTUYECKUX JEHCTBUI IPUBOIAT K
HE/I0CTaTOYHOW OCMBICICHHOCTH COBEpIIAeMbIX YUEOHBIX AECHCTBUH. Y 0O0ydarolMXCsl 3aTpyAHEHBI
CUETHBIE BBIYMCIIEHUS, IPOU3BOAUMBIE B yME. B MMCHMEHHBIX BBIUMCICHUSIX OHU MOTYT IPOITYCKaTh
OJIMH M3 NPOMEXYTOUYHBIX IaroB. IIpu paboTe ¢ YHCIOBBHIMH BBIPOKEHHUSIMHU, BBIUHUCIEHUEM HX
3HA4YEeHHUs1 MOTYT HE yAep KMBaTh NMPaBUIbHBIN NOpAa0K aeiictBuit. [Ipu ynporiennu, npeodpazoBaHuu
BbIpakeHUH yuamuecs ¢ 3IIPHe MOryr caMOCTOATENbHO MPUHATH PELICHUE O MOCIEA0BATEIBHOCTH
BBINIOJIHEHUST JIeUCTBUNA. KOHKPETHOCTh MBIIUIEHUSI OCJOXHSET YCBOEHHMS HAaBbIKA PEILIECHUS
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ypaBHEHHUH, HEPAaBEHCTB, CHCTEMBl ypaBHEHHUH. MM MaloIoCTylHO COBEpLICHHE OOpaTUMBIX
OIepanuu.

Huskuii ypoBeHb pa3BUTHS JIOTMYECKHX ONepaluii, HeJ0CTaTOYHas O000O0IEHHOCTb
MBIIJICHUS. 3aTPYIHSAIOT M3y4eHHE TeMbl «ODYHKIUU». TpPHU OMpPEIeeHUH (PYHKIHMOHATHLHOU
3aBHCUMOCTH, TIPH ONMCAHUU rpauyecKoil CUTyaluu, UCIIOJIB3YS TEOMETPUUYECKUH, aNreOpandecKuid,
GbyHKIMOHATBHBIN s3bIKH. Hepenko ydamumecss He BHIAT pa3HHUIBI MEXTY OOJAaCThIO OMpEACICHUs
(GyHKIMU ¥ 00J1aCThIO 3HAYCHUH.

Pemenune 3amau compspKeHO € TPYAHOCTAMU OQOpPMIIEHMSI KpPaTKOW 3amucH, HPOBEIACHUS
aHaJM3a YCIOBHSI 33aJa4H, BbIIEICHUs cymecTBeHHOro. Ooyuatommuecs: ¢ 3[1P 3aTpynHstoTcs caenaTsh
YMO3aKJIO4YEHHE OT OOIIEro K YaCTHOMY, HEPEAKO BbIOMPAOT HEpallMOHAJIbHBIE CIOCOObI pELICHMS,
MHOTJIa OTPAHUYMBAIOTCS MAHUIYISILIUSIMU C YHCIIaMHU.

IIpn wu3yueHunm reomerpuueckoro Marepuana oOyyatomuecss c¢ 3[IP crankuBaroTcst c
TPYAHOCTBIO JIelaTh JIOTMYECKUE BBIBOJBI, CTPOUTH MOCIEN0BaTelbHble paccyxaeHus. Hempounsle
3HAHHUSI OCHOBHBIX TEOPEM T€OMETPUHU MPHUBOJIUT K OMIMOKAM B PEIIEHWH TeOMETPUYECKHX 3ajad.
OOyuaromuecss MOTYT HOJMEHUTH (OpMyiy, HENpaBWJIbHO NPUMEHUTh TeopeMy. K ceppesHbIM
olmnOKaM B PELIEHUH 33734 MPUBOIAT HEJOCTaTOYHO PA3BUTHIE MPOCTPAHCTBEHHbBIE MPEICTABICHUS.
WM cnoXHO BBIMOJHUTH YEPTEK K YCIOBHIO, B NMUCBMEHHBIX pabOoTaX OHM HE MOTYT HPUBECTU
00BSICHEHHUE K YEPTEKY.

ToyHOCTh 3alOMHHAHMS U BOCHPOM3BEICHUS Y4eOHOTO MaTepuaja CHIKEHbl IO MpPUYHMHE
cJ1ab0CTH MHECTHYECKOH NIeATENbHOCTH, CyXKeHUs o0bema namsatu. Ooyudaromumes ¢ 3I1P Tpebyercs
OonbIle BpPEeMEHM Ha 3aKkpelUyleHHe MaTepuana, akTyalu3aluss 3HaHUH 10 Oomope Npu
BOCITPOU3BE/ICHUU.

Jlst mpeoIosieHns TpyIHOCTEN B M3ydeHUH ydeOHoro mpenMera «MaTemaTuka» Heo0Xoauma
ajanTanus oObeMa U XapakTepa Y4eOHOro Marepuaga K IIO3HABATEIBHBIM BO3MOXHOCTSIM
yuamuxcsi ¢ 3[1P. Crnenyer y4eOHBI MaTepHall MPENOIHOCUTh HEOOJIBIIUMH TOPLIHSIMH, YCIOXKHSIS
€ro IOCTENEHHO, U3bICKUBATh CIIOCOOB! aJalTalul TPYIHBIX 3aJaHUM, HEKOTOpbIE TEMBbI AaBAaTh KaK
O3HAKOMMTEIIBHBIC; HCKIIYATh OTAEIbHBIE TPYIHBIE HOKA3aTEIIBCTBA; TEOPETHUYECKUN MaTepHall
PEKOMEHAYETCS HU3ydaTb B IPOLECCe MPAKTUYECKOW JNEATEIbHOCTHM IO PEIICHUIO  3a4ad.
Oprannyeckoe €IMHCTBO IIPAKTUYECKOM W YMCTBCHHOW JEATEIBHOCTH Y4YaIUMXCAd Ha YpOKax
MaTeMaTUKU CIIOCOOCTBYIOT NMPOYHOMY M CO3HATEIbHOMY YCBOEHHUIO Oa3MCHBIX MaTeMaTHYECKHUX
3HAHUN U YMEHUH.

Lenu u 3agaun uzydeHus: yaebHoro npeamera «MaremaTuka»

[IpuoputeTHbBIMU Yyenamu 00ydeHHs] MAaTEMATUKE SIBIISIOTCS:

= dbopMHUpOBaHHE EHTPAJIbHBIX MaTEMaTHYECKMX TIOHATUH (YUCIO, BEJIWYHHA,
reoMerpuueckas urypa, nepeMeHHasi, BEpOITHOCTb, (DYHKIHUS), 00eCIIeYnBaIOIINX IPEEMCTBEHHOCTh
Y TIEPCIIEKTUBHOCTh MaTeMaTHUeCKOTo oOpa3oBanus oOyvaromuxcs ¢ 3I1P;

= noasenenue odyuaromuxcsa c¢ 3[IP Ha AgocTymHOM Ui HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEeMaTHUKA U OKPYXKAIOIIero Mupa, NOHMMaHWe MaTeMaTHKH KakK 4acTu oOIien
KYJIBTYpPBI 4eJIOBEUECTBA;

= pa3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPYECKUX crocoOHocTel oOywatommxcs ¢ 3I1P,
MM03HABATEIbHOM AKTMBHOCTH, UCCIIEIOBATENIbCKUX YMEHHH, KPUTHUYHOCTH MBIIUICHHS, MHTEpeca K
W3YUYEHUIO MaTEeMaTHKU;

= dbopmupoBanre  (QyHKIIMOHAIBHOM  MaTeMaTH4YeCKOW  TPaMOTHOCTH:  yMEHUS
pacmo3HaBaTh MPOSBICHUS MaTEeMAaTHUYECKUX MOHATHUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYAIUSIX W MPU U3YYCHHUU APYTUX yUeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, GOpMYyIMPOBATH UX HA S3bIKE MATEMATUKH M CO3/1aBaTh MAaTEeMAaTUYECKUE MOJIEIH,
MIPUMEHSITh OCBOCHHBIM MaTeMAaTUYECKUH ammapar sl pelieHus MPaKTUKO-OPUESHTHPOBAHHBIX 3a/ad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

JlocTKeHHe ITHX 1ieel o0ecTieYMBaeTCs pelieHueM CIEeIYIOINX 3a0ay.:

= dbopmupoBath y o0yqatoruxcs ¢ 3[IP HaBbIku yaeOHO-TIO3HABATEILHON JESITELHOCTH:
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IIaHUPOBAHUC pa6OTBI, TIIOUCK PpaluOHAJIbHBIX HYTef/'I €€ BbIIIOJIHCHHUA, OCYHICCTBJICHUA
CaMOKOHTPOJIS;

= CIIOCOOCTBOBATh  WHTEIUICKTyalbHOMY  pPa3BUTHIO,  (OpPMUPOBATH  KadecTBa,
HCO6XOZ[I/IMBIC YCJIOBCKY JIJid HOJIHOI.IGHHOI71 JKM3HU B COBPCMCHHOM OGH.[GCTBG, CBOMCTBEHHBIC
MaTeMaTHUYECKOM ACATCIIBHOCTHU: SCHOCTHM W TOYHOCTH MBIC/IIM, HWHTYULUHU, HTPOCTPAHCTBCHHBIX
MPEACTABICHUH, CIOCOOHOCTH K TIPEOI0JICHUIOTPYIHOCTEH;

= (GbopMUpPOBATh KIIIOYEBBIE KOMIETCHIMH YYAIIMXCS B paMKax IMPEIMETHOH OO0IacTH
«MaremaTika 1 HHHOpPMATHUKA»;

. pa3BHUBaTh NOHATHIHOE MblIIeHUs oOydatomuxcs ¢ 3I1P;

= OCYIIECTBIIATh KOPPEKIMIO IO3HABATEIbHBIX IporeccoB oOywarommxcs c¢  3IIP,
HEOOXOAUMBIX JIJIsl OCBOCHUS IIPOTPAMMHOTO MaTepHaja 1o yaeOHOMY IPeMETY;

= IpeaycMaTpuBaTh BO3MOXHOCTb KOMIIEHCAIlMM 00pa3oBaTelbHBIX JAe(QULUTOB B

OCBOEHHH TPE/IIECTBYIOMIETO MPOrpaMMHOTO Matepuaia y ooydaromuxcs ¢ 3[IP u HeocTaTkoB B X
MaTEMaTU4YCCKOM Pa3BUTHUU;

" chopMUpOBaTh YCTOMUMBBIN HHTEPEC yUaIIUXCS K IPEIMETY;

u BBIABJIATH U Pa3BUBATh MATCMATHYCCKHUEC U TBOPUCCKUC CHOCOOHOCTH.

OCHOBHBIE THHUH COoJCpKaHUA KypCa MaTCMAaTUKH B 7-9 kmaccax: «Hucma u BBIYUCIICHUSA»,
«Anrebpa» («AnreOpanuecKre BBIPOKCHHS», «YpaBHEHHS W HEPaBEHCTBa»), «DyHKIHUNY,
«[eometpusi» ( «['eomerpuyeckue QUIYpHI W HUX CBOHCTBa», «l3MepeHHe TeOMETPHUSCKHX
BENMYMHY), «BeposATHOCTh M CTAaTHCTHKa». JlaHHBIC JHMHUM PA3BUBAIOTCS MapajlyielbHO, KaXIas B
COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCHUMO OJIHa OT JPYroi, a B TECHOM
KOHTaKTe W B3amMojeicTBMH. Kpome »5Toro, mux oOBEmUHSET JIOTHYECKas COCTaBIISIONIAs,
TPaJAMLIMOHHO TIpUCYIIass MaTeMaTUKe W MPOHU3bIBAIOIIAs BCE MaTeMaTUYecKue Kypchl U
conepkarenbHble TuHUU. ChopMynupoBanHoe B DefepanbHOM TOCyJapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO o00mero oOpa3oBaHus TpeOOBaHUE «yMETh OIEPUPOBATH MMOHATHIMU:
oTpeJieNieHue, akcuoMa, TeopeMa, JI0Ka3aTelbCTBO; YMEHHE pacro3HaBaTh HCTHHHBIE U JIOYKHBIC
BBICKA3bIBAHUS, TMPUBOJAUTH TNPUMEPHl U KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAaHUS M OTPHUILIAHUSA
BBICKa3bIBAHUI» OTHOCUTCSI KOBCEM KypcaM, a (popMHpOBaHUE JIOTUYECKMX YMEHUN pacrpeneiseTcs
110 BCEM roJIaMO0y4YeHHsT Ha yPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHMsL.

Copepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHUS
[IpumepHoil paboueit mporpaMMsbl, pacpeae€HHBIM M0 ToJaM O0Y4eHHUSs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIIMAIBHBIM BOIpocaM oOydaromuecs 00paliaiuch
HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMaTUYECKHMMH MOHSITHSIMH U HaBBIKAMU OCYIIECTBIISUIOCH
MOCJIEIOBATENBLHO U MOCTYNATeNbHO, C COOMIOACHUEM IPUHIIMIIA IPEEMCTBEHHOCTH, & HOBbIE 3HAHUS
BKJIIOUYAJIMCH B OOIIYI0 CHCTEMY MaTeMaTHUeCKUX MpecTaBienuii o0yuarommuxcs ¢ 3[1P, pacmupss u
yray6unss e€, o6pa3ysl mpoUHble MHOXKECTBEHHBIE CBsI3u. OO0IIMe 1enu u3ydeHus: yueOHOoro mpeamMera
«MaremaTuka» npezacrasiieHsl B [I[pumepHoit paboueil mporpaMmme 0CHOBHOTO 00IIero 00pa3oBaHusl.

OcobeHHocTr 0TOOPA U ajanTanuy yueOHOro MaTepuasa 1o MaTeMaTukKe

OOyuenune ydyeOHOMYy mnpeamery «MaTeMaTuka» CTPOUTCS HA CO3JaHUU ONTUMAJIbHBIX
YCIOBHMH Uil YCBOGHMs MPOrpaMMHOro Marepuana oOyuatommmucs ¢ 3IIP. Bonbmoe BHuUMaHue
yaensercss oTrOopy y4eOHOro Marepuasa B COOTBETCTBHUM C TPHHLUIOM JOCTYHOCTH HpHU
COXpaHeHHH oOuiero 0a30BOr0 YpPOBHS, KOTOPBIM MJOJDKEH IO COJAEPKaHUI0 U 00beMy ObITh
aZanTUpoBaHHbIM A oOyuatommxcst ¢ 3[IP B cooTBeTcTBUM € HX 0COOBIMH 00pa3zoBaTEIbHBIMU
notpebHocTsaMu. CriefyeT o0seryuTh oBjajeHue Marepuanom olydarouumucs ¢ 3I1P mocpencrsom
€ro JIeTaJbHOrO0 OOBSICHEHUS C CHCTEMaTUYeCKUM IOBTOPOM, MHOTOKPAaTHONH TpPEHUPOBKU B
MPUMEHEHUH 3HaHUH, CTIOIb3Ys PUEMbl aKTyalln3aluu (BU3yaJibHas OMopa, MaMsATKa).

[IpumepHas mporpamma IMpenlycMaTpUBAaET BHECEHUE HEKOTOPBIX M3MEHEHWI: YMEHBIIECHHE
00beMa TEOPETUYECKUX CBEJICHH, BHIHECEHUE OT/AEIbHBIX TEM MIIUIENBIX pa3esioB B MaTepHabl IS
0030pHOT0, 03HAKOMHUTEIBHOTO U3YUEHHUS.

W3menenust mporpamMmsl B /-9 kiaccax



Anrebpa
B 03HaKkOMUTEIBPHOM IUIAHE PEKOMEHIYETCS W3ydaTb CICAYIOIIHUE TEMBI:
~ «HppanunonaneHele uucna. [lefictButenbHble uncna», «CpaBHEHHME JEHCTBUTEIbHBIX YHCED,

apupMeTHUeCKre JEHCTBHS C JCHCTBUTEIBHBIMH ducCiHaMu», «HaxoxaeHue mnpuOINKEHHBIX
3Ha4YCHMM KBaJpaTHOro KopHsa», «Teopema Buera», «PemeHus ypaBHEHMH TpeTbe M 4ETBEPTON
CTEMEHEN Pa3IoKEHUEM Ha MHOKUTENN», «DyHKIUS Y =\/ X u ee rpapuk», «[lorpenHOCTE ¥ TOYHOCTH
npubamKkeHus», «YeTHsle U HeyeTHBIE QyHKIHN», «DyHKIMA y=X"», «DyHKINI y= ax’, ee TpaduK u
cBoiictBax». ['paduku pynkimii y= ax? + N u y=a(x-m)?, «YpaBHeHHE C ABYMs NEPEMEHHBIMH U €r0
rpapuk», «['paduueckuii cmocod® pemieHHs CHCTEMBI ypaBHEHHUI», «M300pakeHne UICHOB
apu(pMeTHYECKON U TeOMETPUIECKON MPOTPECCHl TOYKaMU Ha KOOPAWHATHOU IIIOCKOCTH. JIMHEHHBIT
1 DKCIOHEHUUATIbHBIN POCT. CII0KHBIE TPOLIEHTHI».

Cnenyer  yMEHbIIUTh  KOJMYECTBO  4YacoB  Ha  u3ydeHHe  TeMm:  «DopMyibl»,
«Jloka3zaTenbCTBO TOXKJIECTB», «JIMHEWHOe ypaBHEHHE C JIByMs HEU3BeCTHbIMU», «['padux
JMHEWHOTO YpaBHEHHUS C JBYMS MEepeMEHHbIMU», «I'paduyeckoe pelieHne JTUHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX ypaBHEHUIT», «CBOMCTBA KBaAPATUIHOU (QYHKITUN».

BricBoOoaMBIIMECS Yachl PEKOMEHYETCSI UCIIOIb30BaTh: JJIs Jy4lled npopaboTku Haubosee
BAXHBIX TeM Kypca: «Pemienue ypaBHeHwmit», «Pemienne cucrem ypaBHeHHI», «COBMECTHBIE
nerctBus ¢ JpoOsimu», «lIpuMeHeHue CBOMCTB apu(pMETHUYECKOTO KBaJApPaTHOIO KOpHS»; Ha
MOBTOpPEHHUE, pElIeHHe 3ajad, mpeoOpa3oBaHUe BBIPAXKEHUN, a TaK)Ke Ha 3aKpeIUIeHHEe H3y4eHHOIO
Marepuana.

I'eomerpus

Crnenyer OCHOBHOE BHMMAHME YIEIUTh MPAKTUYECKON HANPABICHHOCTU Kypca, UCKIOYUB U
YOPOCTUB HauOoJiee CIOKHBIM A BOCHPHUATHS TeopeTuueckuil Matepuai. Ha ypokax reomerpuu
HEo0X0/MMO MAaKCHUMAaJbHO HCIOJb30BaTh HArJISHbIE CpencTBa OOydeHHs, OOJiblle NPOBOAUTH
IIPAKTUYECKUX pabOT ¢ ydamMMHCs, pemarh 3agadd. CTpOUTh pellleHue 3ajad Mpu MOCTOSTHHOM
OOpalIeHUH K HaIJISITHOCTH — PUCYHKAM M YepTEeXaM.

O3HaKOMUTENBHO AaTh TEMbI: «TeopeMbl U TI0Ka3aTeIbCTBO. AKCHOMBI»,

«/loka3aTenbCTBO OT MPOTUBHOIO», «CylmecTBOBaHUE U €AWHCTBEHHOCTh IEPIEHIUKYISPA K
npAMoii», «MeTtoa reomeTpuyeckux mect», «Meton ynBoeHus Menuanbl», «Teopema Paneca u
TeopeMa O MpONOPLHOHANBHBIX OTpe3kax», «llenTp Macc TpeyroinbHuka», «l3MeHeHne
TPUTOHOMETPUUYECKUX (PYHKUUI NMpH BO3pacTaHuM yria», «DopMmyinsl Uisl paJuycoB BIHCAHHBIX U
ONMCAHHBIX OKPYXHOCTEH IPAaBWJIBHBIX MHOTOYI'OJIBHUKOBY», «YPAaBHEHHE NPAMON», «JIBHKEHHE»,
«CBoiictBa IBMkeHHsA», «Teopema O NPOU3BENEHUH OTPE3KOB XOPH, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYILHX, TEOPEMa O KBAJpaTe KacaTeIbHON.

Cnenyer yMEHBIIUTb KOJIMYECTBO 4YacOB Ha M3ydyeHue TeM: «CHMMeETpUYHbIE (DUIYpHI.
OcHOBHBIE CBOMCTBAa 0CEBOM CUMMETpUN», «LleHTpallbHass CHUMMETPHSI»,

«[lapamnensHbiii  mepeHoc»,  «IloBopoTr»,  «lIpeoOpa3zoBanne momoous.  IlomoOue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3aJaud Ha IIOCTPOCHUE C IIOMOIUBIO LUPKYIS U
JUHEWKH», «JleKkapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «PemieHue TpeyrosbHukoB», «Ilomobue
buryp».

BricBoOOqMBIIIMECS Yachl UCIIOIB30BAaTh Ha PELICHHE 33124 U IOBTOPEHHE.

BeposTHOCTB M cTaTUCTHKA

B cBs3u ¢ Tem, 4TO AaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTU Ul OOyJaroIuxcs ¢
3IIP, cBsi3aHHBIE CO CHIJKEHHBIM YPOBHEM pa3BUTHs CIIOBECHO- JIOTMYECKOTO MBIIUIEHUS, €r0
U3y4eHHe JIOJDKHO CTPOUTHCS Ha 0A30BOM YPOBHE U JIOCTYITHOM JJIsl YYeHUKOB MaTepuase. OCHOBHOE
BHUMAaHUE CIEAYEeT YAEIUTb paslenaM, CBSA3aHHBIMU C IIOBTOPEHHEM IIPOMACHHOIO MaTepuala,
YBEIMYUTHh KOJIWUYECTBO YIPAKHEHUN M 3aJaHUM, CBA3AHHBIX C IPAKTHUYECKON JAEATEIBHOCTBHIO
oOyJaronuxcs.

Heo0xoauMo mepecMOTpeTh CoJep)KaHHe TEOPEeTHUYECKOTO MaTepualla M XapakTep ero
U3JI0KEHUS: TEOPETUYECKUN MaTepHUall MPEHNOAHOCUTh B IIPOLECCE PEIICHUS 3a1ad U BBITOJHCHUS
3aJJaHUN HarJIAJHO-TIPAKTHYECKOTO0 XapakTepa, He TpeOOBaTh BHIBOJA M 3alIOMHHAHUS CIIOXKHBIX
dopmyn, pemieHuss HECTaHJApTHBIX, TPYAOEMKUX 3amaHuil. Psg Tem cineayer wu3ydarh B
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O3HAKOMUTCIIBHOM IIJIaHC.

[Ipumepnbie Buapl jaesTenbHOCTH oOywatommxcs ¢ 3IIP, oOycrnoBieHHbIE 0COOBIMU
00pa3oBaTEJIbHBIME MOTPEOHOCTSIMU U O0OECICUUBAIOIINE OCMBICJIECHHOE OCBOCHHE CO/IePKAHHM
o0pa3oBanus no npeamery «MaTtemaTuka»

Conepkanue BUIOB JedrenbHOCTH oOydaromuxcsi ¢ 3IIP  ompenensierca ux 0coObIMH
oOpa3oBatenbHbIMU TIOTpeOHOCTSIMH. [ToMuMoO mmpoko ucnosbzyeMbrx B OOIT OO0 obmmx ist Becex
o0yJaromuxcss BHJIOB JEATCIBHOCTH CIEAYET YCHIUTHh BUJABI JEATEILHOCTH CIEUU(UIHBIC IS
JAHHOM KaTeropuu Aerei, 00ecreYrBaIOUIUE OCMBICIEHHOE OCBOCHHUE COJIEpkKaHUs 00pa30BaHMs 110
IIpeIMETY: YCUJIEHHUE MPEAMETHO-NIPAKTUYECKON NESATENbHOCTH C aKTMBU3ALMENl CEHCOPHBIX CHUCTEM;
yepeZoBaHUE BHUAOB JESATEIbHOCTH, 33JCHCTBYIOLIUX Ppa3JIUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
MaTepualia C OTNOPOH Ha AJITOPUTM; «IIOIIArOBOCTh « B W3YyYCHHH MaTepHalia; HCIOJIh30BaHHE
JIOTIOTHUTEIBHOW BHU3yaJIbHOM OMOPHI (CXEMBbI, 1IA0JOHBI, OTIOPHBIE TaOJIUIbI); PEUYEBOM OTYET O
mpolecce U pe3yibTare JesATeNbHOCTH; BBINOJHEHHE CIENMAIbHBIX 3aJaHui, 00ecredrBarONINX
KOPPEKLMIO PEryasiiuu  y4eOHO-TI03HABATEIbHOW JIEATENbHOCTH W  KOHTPOJIb COOCTBEHHOIO
pe3yibTara.

[IpumepHas TemaTH4ecKasi U TepMHHOJIOTHYEcKas Jekcuka coorsercTByer OOIT OOO.

s oGyqaromuxcsi ¢ 3[IP cymecTBeHHbIM SBISIOTCA TNpPUEMBbl pabOThl C JEKCHYECKUM
MartepuaigoM mo npeamety. [IpoBoaurtcs crneuuanbHas paboTa MO BBEACHUIO B aKTHUBHBIM CIOBaph
oOyyaronuxcs  COOTBETCTBYIOIIEH  TepMuHONOTMM. V3yyaemble  TepMHHBI  BBOASTCS  Ha
MIOJINCEHCOPHON OCHOBE, 00s3aTeNIbHA BU3yalbHasl IOJIEPIKKA, AITOPUTMBI PabOTHI C ONIPEEICHUEM,
OTIOPHBIE CXEMBI JIJIS aKTyaJTU3allUU TEPMUHOIIOTHH.

Mecto yuebHOTrO mpenmera «MaTteMaTuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepalbHBIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM  CTaHAAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHBIN npeaMeT «MartemaTHuka» BXOJUT B MIPEAMETHYIO 00J1acTh
«MaremaTtrka 1 HHGOPMATHKA» M SBJSETCSA 00s3aTeIbHBIM sl u3ydeHus. B 7-9 kmaccax y4ueOHBIM
npenMer «MareMaTuka» TpPAaJUIMOHHO U3y4aeTcsi B paMKax CJIeAYIOIIMX Y4eOHBIX KYypPCOB:
«Anrebpa» (BKJIIOYas 3JIEMEHTHI CTATUCTHKUA M TEOPHH BeposiTHOCTeH) U «I'eomerpus». Hacrosimeit
MIPOrpaMMOi BBOJUTCS CAMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTaTUCTHKA.

Hacrosmiei nporpammoii mpeycMaTpuBaeTcs BblAeJIeHIE B yueOHOM IIaHe Hau3y4yeHue B 7—9
KJ1accax 6 y4eOHBIX YacOB B HEJIEIO B TEUEHHE KaXKI0TO Toja 00ydeHwus, Bcero 612 yaeOHbIX yaca.

Cogepxanne yueOHOro mpeamera «MaTemaTuka», mpejactaBieHHoe B PabGoueil mporpamme,
cootrBercTByer DPI'OC OOO, IlpumepHOil OCHOBHOW 00pa3oBaTelbHON IporpaMmMe OCHOBHOTO
obmero oOpa3oBanus, IlpumepHON amanTUPOBAaHHOW OCHOBHOW 0Opa30BaTEIbHOW IpOTpaMMe
OCHOBHOTO 00111eT0 00pa30BaHus 00yJarOIIUXCS C 3aAEPKKOI ICUXUYECKOTO Pa3BUTHSL.



[NIPUMEPHASI PABOYAS IIPOTPAMMA VYYEBHOI'O KYPCA «AJI'EBPA». 7- 9
KIJTACCBbI

[enn n3ydenus yaeOHOTO Kypca

Aunre0Opa sSBJISIETCS OJJHUM M3 OTIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHAa 00ECIICUNBACT U3YYCHHE
APYruX JOUCIHIUIAH, KaK E€CTeCTBEHHOHAYYHOTO, TaK M TYMaHHTApHOTO IMKIOB, €€ OCBOCHHE
HEOO0X0MMO JUIsl TPOJOJKEHUST 00pa30BaHUS U B MOBCEIHEBHOW XHU3HH. PasBurne y oOydarommxcs
HAYYHBIX TPEJCTaBICHUN O MPOUCXOKICHUN

MU CYIIHOCTU anre0panveckux aOCTpakiuid, CrocoOe OTPaKeHHs] MaTeMaTHYECKON HayKOM
SBIICHUI W TIPOILIECCOB B MPHUPOJE M OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHWM W B TPAKTUKE CHOCOOCTBYET (OPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS M KadyecTB
MBIIIJIEHUS, HEOOXOIMMBIX ISl aJlaTallii B COBPEMEHHOM LM(PpoBoM oduecTBe. M3yuenue anreOpsl
€CTeCTBEHHBIM 00pa3oM oOecreynBaeT pa3BUTHE yMEHHS HaOmonaTh, CpaBHUBATh, HAaXOIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTHIHOCTH MBIIIICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO 00OCHOBHIBATH
CBOM JCWCTBUSI M BBIBOJBI, (OPMYIUpPOBaTh yTBepxkaeHUs. OcBoeHHe Kypca anreOpsl oOecrieuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHSI OOYYAIOMIMXCS: OHHM HCIIONB3YIOT NEAYKTHBHBIE W WHIYKTHBHBIC
paccyxkJieHus, 0000IIeHNe W KOHKpPETH3alMio, a0cTparupoBaHue W aHajoruto. OOydyeHue anredpe
MPErosaraeT 3HAYUTEIbHBI O0BEM CaMOCTOSTETHHON MAEATENBHOCTH OOYJaroIIuXCcs, MOITOMY
CaMOCTOSITEIEHOE PEIIeHHE 3a/lad €CTECTBEHHBIM 00pa3oM SIBISETCS peai3aiuell JIesTeTbHOCTHOTO
MPUHIIMIA 00y4EHUS.

B crpykrype mporpamMmbl ydeObHOro Kypca «Ainredpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHUMAIOT COJAEPIKATEIbHO-METOMUECKHe JHHUN: «Ynciaa W BBIYMCIEHUS»; «AnreOpandeckue
BBIPOKEHUS»; «YPABHCHHS M HEPABCHCTBAY;

«Dynkuun». Kaxngas #3 3TUX COAEpKATEIbHO-METOJWYECKUX JIMHUW pa3BUBAETCAd Ha
MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasich U B3aUMOJICHCTBYS C
JIPYTUMHU ero JUHUsAMH. B Xoze m3ydeHus kypca oO0ydaromuMcsi IPUXOIUTCS JOTHUECKH PacCyXIaTh,
HCIO0JIb30BAaTh TEOPETHKO-MHOKECTBEHHBIM $3bIK. B CBSi3M C 3TUM I1eaecooOpa3HO BKIIOYUTH B
MPOrpaMMy HEKOTOpbIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3fefibl MaTeMaTUYECKOTO
o0pa3oBaHusi H  CIIOCOOCTBYIOIIME  OBJAJACHHUIO  OOYYAIOIIMMHCS  OCHOB  YHHBEPCAJIBHOTO
MaTeMaTHU4eCKOro si3blka. Takum 00pa3oM, MOKHO YTBEP)KIaTh, YTO COJIEPIKATEIbHOW U CTPYKTYpHOU
0COOCHHOCTBIO Kypca «AnreOpa» SBIISETCS €ro HHTErPUPOBAHHBIN XapaKTep.

Copepxanue nUHUM «Yuciaa M BBIYUCICHUS» CIYKUT OCHOBOW ISl JabHEHIIET0 M3y4eHUS
MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHUIO Yy OOydyaloluXcs JIOTMYECKOTO MBINUICHUS, (OPMHUPOBAHUIO
YMEHHS MOJIb30BATHCS aITOPUTMAMU, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIA TIOBCETHEBHOM kU3HU. Pa3BUTHE MOHATHUS O YKCIie B OCHOBHOI IIKOJIE CBS3aHO C PAllMOHAbHBIMU
U UppaloOHaJbHBIMU 4YHMCIaMH, (OPMHpPOBAHMEM TMPEACTABICHUM O JCHCTBUTEILHOM YHUCIIE.
3aBeplieHre OCBOCHHUS YUCIOBOM JIMHUU OTHECEHO K CTapIIeMy 3BeHYy 0011erooopa3oBaHusl.

Copepxanue IByX alredpandeckux JMHUN — «AJreOpanyecKue BIpaKSHU» U

«YpaBHEHUSI M  HEpaBEHCTBa»  CmocoOCTByeT  (OPMHUPOBAHHIO Yy  OOYyYaroIIUXCS
MaTeMaTHU4eCKOro anmnapara, HeoOX0JUMOro Ui pelIeHHs 3a/1ad MaTeMaTHKU, CMEXHBIX MPEIMETOB U
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. B OCHOBHOMW IMIKOJie y4eOHBIM MaTepuan TrpyHmnupyeTcs BOKPYT
palMoHaJbHBIX BBIpAXKEHHH. Anredpa JIEeMOHCTPHPYET 3HAUY€HHWE MATEeMATHKU Kak s3bIKa JIIs
MOCTPOCHUSI MAaTEeMaTUYECKUX MOJIENeH, OTIMCaHHs MPOIIECCOB U SIBIEHUHN peanbHOro mupa. B 3amaun
oOyuyeHuss anreOpe BXOJAT TaKKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHUS,
HEO0OXOJIMMOTO, B YACTHOCTH, JUIsI OCBOGHHSA Kypca HWH(MOPMATUKH, W OBJAJECHUE HaBBIKAMU
JEeTyKTUBHBIX paccyxaeHuil. [lpeoGpazoBanre cUMBOJIBHBIX (POPM BHOCUTCBON crielU(pHUECKUIl BKIIaj
B pa3BUTHE BOOOPAXXEHUs, CIIOCOOHOCTEN KMaTeMaTHYeCKOMY TBOPUECTBY.

Cogepxannie (QyHKIIMOHAIBHO-TpapUUECKONW JHMHUM HAIEICHO Ha TOMy4YeHHE MIKOJIbHHUKAMU
3HAHUA O (PYHKIUSAX KaKk BaKHEHWIIEH MaTeMaTH4ecKol MOJAENH JUIsl OMHCAHUS M HCCIeIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBIEHHM B Tpupoae U oOmecTBe. M3ydeHue 53Toro marepuaia
CIIOCOOCTBYET Pa3BUTHIO y OOYJAIOIIMXCS YMEHUSI HCIOIb30BaTh Pa3JINuHbIe BBIPA3UTEIbHbBIE CPEJCTBA
A3bIKa MaTEMAaTUKU — CJIOBECHBIE, CUMBOJIMYECKHE, I'paduuecKkue, BHOCUT BKJIaX B (OPMHUPOBAHUE
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Hpe[[CTaBJIeHI/Iﬁ O pOJIM MAaTEMATHUKH B pa3BUTUN HUBUJIIN3AlIUN U KYJIbTYPBHI.

MecTto y4ebHOr0 Kypca B ydeOHOM TUTaHe

CornacHo yuebHOMYy IulaHy B 7—9 kiaccax m3ydaeTcst yueOHbI Kypc «Amredpa», KOTOPBIN
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3feiibl COJACpPKAHUA:

«Yucna W BBIYMCICHUA», «ANreOpanyecKue BBIPAKEHUS», «YPAaBHEHUS U HEPABEHCTBA»,
«DyHKIUN».

VY4eOHbBII TUTAaH Ha WU3ydeHHue anreOpbl B 7—9 KilaccaX OTBOJUT HE MEHee 3 y4eOHBIX 4acoOB B
HEJENI0 B TEUEHHE Ka)KJ0To roja oOy4eHHsl, BCEro 3a Tpu rojaa oOydyeHus — He mMeHee 306 yueOHBIX
4acoB.

Conepsxanne yuebnoro kypca (mo rogam o0yuenus)7 KIIACC

Yucna u evluucnenusn

PannonaneHbIe yncna

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, [IEPEXO] OT OJHON (OpPMBI 3amucu ApoOel K JApYyroi.
[lonsiTE panMOHANBLHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE, YIOPSAJOUYMBAHHE pAallMOHAIbHBIX YHCElL.
Apudmernueckue IEHCTBUS C pallMOHAIBHBIMU uuciaaMmu. PemieHue 3ajay U3 peaqbHOM MpaKkTUKU
Ha YacTH, Ha JIpoOwu.

CreneHnp ¢ HaTypaJbHBIM MOKa3aTeleM: ompe/elieHne, nNpeoOpa3oBaHie BhIpaKEHUN Ha OCHOBE
OTpeJieNIeHus, 3a1Ch OOJIBIINX YUCEIL.

[IpoueHThl, 3amuch MPOIEHTOB B BUAE ApoOM U ApoOM B BUIE MPOLEHTOB. TpH OCHOBHBIE
3aJlauM Ha IPOLEHTHI, pEelICHHE 3a]]a4 U3 PealIbHOM MPaKTUKU.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOKUTENN HATYPaJIbHBIX YACE.

PeanbHble 3aBUCUMOCTH, B TOM 4YHKcJIe MpsiMasi 1 0OpaTHasi IPONOPIHOHAIBLHOCTH.

AnreOpanveckre BhIpaXKeHUS

[lepemenHble, YKMCIOBOE 3HAYEHUE BBIPAKEHUS C TMEepeMeHHOM. JlomycTuMble 3HaYCHHS
nepeMeHHbIX. [IpencTaBieHue 3aBUCMMOCTH MEX]y BEJIMYMHAMU B BUIE (GopMyisl. Berumcienus no
dhopmynam.

IIpeoOpa3oBaHne OYKBEHHBIX BBIPAKEHHUH, TOXKIECTBEHHO paBHbIE BBIPAKEHUs, IpaBUIA
peoOpa3oBaHUs CyMM M IPOU3BEACHUM, IpaBHUJAa PACKPBITUS CKOOOK M IpHUBENEHHS MOJOOHBIX
CJIaraeMblX.

CBoICTBa CTENEHH C HATYypaJbHBIM IIOKAa3aTEJIEeM.

OnHounensl U MHorowieHsl. CreneHb MHoOrowieHa. Clo)KeHHE, BBIYUTaHUE, YMHOXCHHE
MHOTO4WwIeHOB. POpMyJIbl COKPALIEHHOTO YMHOXEHUS: KBaJpaT CyMMbI M KBaJpaT pazHoctu. dopmyna
pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOXKUTEIIH.

YpaBHeHust

VYpaBHeHHe, KOpEHb YpaBHEHMs, IIpaBWja IpeoOpa3oBaHUs YPAaBHEHUS, PaBHOCUIBHOCTb
YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW MEPEeMEHHOMH, YMCIO KOpPHEH JIMHEHHOro ypaBHEHHs, pelleHHUe
JUHEWHBIX ypaBHeHMH. CocTaBieHUE YpaBHEHHMH IO yCIOBHIO 3a/aud. PelieHHe TEKCTOBBIX 3a/ad C
MIOMOIIIBIO YPABHEHUH.

Jluneiinoe ypasnenue c 08ymsa nepemenHviMu u e2co epaguk®. Cucrema ABYX JMHEHHBIX
ypaBHEHUH C JByMs IepeMEeHHbIMH. PeleHne cucteM ypaBHEHUH criocoOoM mojcTaHoBKU. [Ipumepsr
pELIEHNs TEKCTOBBIX 3aa4 C [IOMOILBIO CUCTEM YPAaBHEHUM.

Koopaunats! u rpaduku. OyHKIUN

KoopaunaTta Toukn Ha npsmoi. YncaoBble MPOMEXYTKH. PaccTosiHMe Mexay ABYyMsI TOUYKAMM
KOOPAMHATHOU IIPSAMOIA.

[IpsimoyronpHas cucrema koopauHart, ocu Ox u Oy. Abcucca u opAnHaTa TOYKUHA KOOPIUHATHON
wiockoctu. [Ipumepsl rpagukoB, 3a1aHHbIX GopMynamu. YTeHne rpaduKoB peabHbIX 3aBUCUMOCTEH.
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[Mousitue pynximn. [paduk dynkuun. CsoiictBa (yHkumii. Jluneiinas ¢yuxuus, eé rpapuk. ['paduk
byukuuu y = KX + b. I paguueckoe pewenue nunetinvix ypasHeHutiu cucmem JUHEUHbIX YPAGHEHULL

8 KIJIACC

Yucna u BBIYUCIEHUS

KBanparublii kopeHbp u3 uucna. [llouamue 06 uppayuonanviom uucne. [lecamuunvie
npubaudcenus uppayuoHaivHuix yucen. ColicTBa apu(METHUECKMX KBAAPAaTHBIX KOpPHEH M UX
IIPUMEHEHHE K ITPEOOPa30BAHUIO YHCIIOBBIX BBIPAKEHUM U BBIYUCIEHUSAM. /[elicmeumenvhbie Yucia.

Crenens ¢ 1eabIM [0Ka3zaresneM U e€ cBoiicTBa. CtaHaapTHAasI 3alIUCh YUCIIA.

AnreOpandeckre BhIpaKEeHUs

KBanpatsblil TpéxuwiieH; pa3ioskeHHe KBaJpaTHOTO TpEXUIeHa Ha MHOXKHUTEIU. Anredpandeckas
npoOb. OCHOBHOE CBOWCTBO anreOpanyeckoil JpoOwu.

Crnoxenue, BBIYMTaHUE, YMHOXXECHME, JeJieHHe anreOpanyeckux apobel. ParmonanbHbIe
BBIpOKEHUS U X TTpeoOpa3oBaHHUeE.

YpaBHEHHUSI U HEPABEHCTBA

KBanpartHoe ypaBHeHue, popmyrna KOpHEW KBaJpaTHOTo ypaBHeHUs. Teopema Buema. Pemenue
YpaBHEHUH, CBOJSAIIMXCS K JINHEHHBIM U KBajipaTHbIM. [IpocTeiimmenpoOHo-paiioHaNbHbIE YpaBHEHUS.

I'pagpuueckas unmepnpemayusi ypasHemuii ¢ 08YMs NEPEMEHHLIMU U CUCMEM JUHEUHbIX
ypasHeHuii ¢ 08ymsa nepemeHHvimu. IIpuMepbl pelieHHs CUCTEM HEIWHEHHBIX YpaBHEHUH C ABYMS
MepEeMEHHbBIMHU.

Pemrenne TekcTOBBIX 337249 anreOpanvdecKuM CIiocoOoM.

UucnoBsle HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHON mepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOU nepeMeHHOM. CUCTeMbl TMHEUHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

OyHKINU

[Tonsarue ¢pynkuu. O61acTh OMpeIeICHUST 1 MHOKECTBO 3HAYCHUHN (PYHKITHH.

CriocoOwl 3a1anust GyHKITHIA.

I'padux pyakmuu. Urenue cBoiictB Gynkumu no e€ rpaduxy. IIpumepsirpadukoB GpyHKIIHA,
OTpaXKaroIIUX pealibHbIE MPOIIECCHI.

OyHKIMH, OTIMCHIBAOIIUE MPAMYIO U OOPAaTHYIO MPONOPIHOHATBHBIE 3aBUCUMOCTH, HX
rpaduKu.

Oyuxmpm y = X4y = X3,y =Vx, y =k/x.

I'paduaeckoe peleHrne ypaBHEHHN M CHCTEM YpaBHEHUH.

9 KIJIACC

Yucna u évtuucienus

JlericTBUTENIbHBIC YHCIIa

PanvioHansHbIE YKCIIA, UppayuUoHaibHble YUCIA, KOHeYHble U OeCKOHeyHble decsimuuinble Opoou.
MHnooicecmeo OeticmseumenvHulx yucel, 0elcmeumenvhble YUcia Kak OecKkoneunvle oecamuimvle Opoou.
B3zaumno oonosnaunoe coomeemcmeue mexicoyMHONCECMBOM OeliCMEUMENbHBIX YUCel U KOOPOUHAMHOU
npAMOU.

CpasHenue OeticmeumenvHblX yucel, apugmemuyeckue Oelucmeus ¢ O0elucmeumenrbHbIMu
YUCcIaMU.

N3mepenusi, npubInKeHHs!, OIICHKU

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, ATUTEIBHOCTH MPOIIECCOB BOKPYKAIOIIEM MHUPE.

[Tpubmmk€HHOE 3HAa4YeHHWE BENUYUHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHcell.
[Ipukuaka v OLeHKA PE3yJIbTATOB BHIYMCICHUM.

Ypasnuenusn u nepagencmea

YpaBHEHHUs ¢ OJHOU ITEPEMEHHON

Jluneiitnoe ypaBHeHue. PelieHune ypaBHEHUH, CBOAAIIMXCS K JuHEHHbIM. KBajapaTHoe
ypaBHEHHUE. PellleHne ypaBHEHUM, CBOJSUIMXCS K KBaJIpaTHBIM.
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buxBanpatHoe ypaBHeHME. [Ipumepvi pewienusi ypasHenuii mpembveu U yemeeépmoiicmeneHen
DA3N0HCEHUCM HA MHOICUMENU.

Pemenune npoOHO-palMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad aireOpandecKum
MeTo10M.CHCTeMBbl YPaBHEHHUI

VYpaBHeHHE ¢ IByMs NEpEeMEHHBIMU U ero rpaduk. Pemenne cucreM ABYXJIMHEWHBIX ypaBHEHUN
C IByMsl II€pEMEHHbIMU. PelieHue cucremM IByX ypaBHEHHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOIi cTenenu. [ padudeckas HHTEpIpETans CUCTEMBI YPABHEHUH C IByMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 337124 aNreOpanyecKuM CIIoCOOOM.

HepasencrBa

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuMHEHHBIX HEPaBEHCTB C OJHOM IepeMEHHOW. PelleHwe cHuCTeM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepemeHHoW. KBaapaTHble HepaBeHCTBa. ['paduueckas HHTepHpeTanus
HEPAaBEHCTB M CUCTEM HEPABEHCTB C JBYMS [I€PEMEHHBIMHU.

OyHKINU

Ksagparuunas ¢ynknus, e€ rpadux u coiicta. [lapabosna, KoopaAuHATHIBEPIINHBI TApa0OJIbI,
0Cbh CHMMETpPHHU 11apaloJIbl.

Ipaduxn dysxmmit: y =kx,y =kx+ b,y =x% y =x, y = ¥/* u ux croiicTsa.

Yucnoevie nocnedosamenpHocmu

Omnpenenenre U cocoObl 3a/1aHUS YUCIIOBBIX MTOC/IEA0BATEIbHOCTEN

[loHATHE 4YMCIOBOM MOCIEAOBATENBHOCTH. 3aJaHHME MOCIEA0BATEIBbHOCTH PEKYPPEHTHOU
dhopmyroit u hopMyIiol N-To WieHa.

Apudmernueckas u reoMmeTpudeckasi Iporpeccuu

Apudmernueckas U reoMmerpuueckas rnporpeccuu. @opmynbsl N-ro wieHa apudmeTnyeckoil u
reOMETPUUYECKON TPOrpecCrii, CyMMbI MEPBBIX N YICHOB.

H3zobpadsicenue unenos apugpmemuueckonu u 2eoMemMpUYecKol NpoOSpeccull MOYKAMU HaA
KOOpOuHammou niockocmu. Jlunetinoiil u sxcnoneHyuanvHulti pocm. CnodxcHvle npoyeHmol.
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PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPUS».7-9 KIIACCBI

[enn n3ydenus yaeOHOTO Kypca

Oo6mue menn u3ydeHus: yaeOHoro kypca «['eomerpus « mpeacraBieHsl B [IOOITOOO. Onu
3aKJIIOYAIOTCS, TPEXAE BCErO0 B TOM, YTO Ha YpPOKaX NeoOMETpUU OOy4arolUiicsl y4UTCS IPOBOAUTH
AOKAa3aTCIbHBIC PacCy:XKACHHUA, CTPOUTL JIOTHYCCKHE YMO3AKIKOUCHUA, OJO0KAa3bIBATb MHCTHHHBIC
YTBEPXKIECHUSA U CTPOUTH KOHTPIPUMEPHL K JIOKHBIM, IPOBOLUTH PACCYXXIECHHUSA «OT IIPOTUBHOIOY,
OTIIMYATh CBOKCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE yTBEpXACHUS. B 0O0yueHHH yMEHHIO
paccyxJaTth COCTOUT Ba)KHOE BOCIMTATEIbHOE 3HAUEHUE W3YYEHUs I€OMETPHUH, MPHUCYIEe UMEHHO
OTEUECTBEHHON MaTEMaTHUECKOH IIKOJIE.

Bropoil 1enpr0 M3ydeHHs] T€OMETPHUM SBISETCA MCIOJB30BAHME €€ KaK MHCTPYMEHTa IIpU
PEIICHUU KAaK MAaTCMAaTHUYCCKUX, TAK W MPAKTHYCCKHUX 3aaa4d, BCTPCUAIOIIUXCA B peaHBHOﬁ KHU3HU.
3TOMy COOTBCTCTBYCT BTOpPAsA, BBIYUCIIUTCIIbHAA IMHHA B U3YYCHUN TCOMCTPUN B IIKOJIC. I[J'If[ 3TOro
YUUTENI0 PEKOMEHYeTCsl 0I0MpaTh 3aJaul MPaKTHUECKOTr0 XapakTepa Uil pacCMaTPUBAEMBIX TEM,
y‘lI/ITBO6y‘-IaIOHII/IXC$[ CTPOUTH MAaTEMATHICCKUEC MOJCIN PCAIbHBIX ) KU3HCHHBIX chyauHﬁ, MMpOBOANTD
BBIYUCIICHHUA M OLNCHUBATh AACKBATHOCTL ITOJYYCHHOI'O PE3yJiIbTaTa. KpaﬁHe BaXHO HO}I‘IépKI/IBaTI)
CBA3HU reoOMCTpHUU C ApyYrumu npeamMeTamMu, MOTHUBUPOBATDH HCIIOJIb30BaTh OMpCACIICHUA
reoMeTpuueckux GUryp u NOHSATHHA, TEMOHCTPUPOBATH IPUMEHEHHNE TIOJTYYEHHBIX YMEHUN B PU3UKE U
TEXHMKEe. OTH CBA3M Haumbojiee SpKO BHIHBI B Temax «Bekrtopel», «TpuUroHoMerpuueckue
COOTHOLIEHUS»,

«Meton koopauHat» u «Teopema [Tucdaropa».

Mecto y4ebHOTO Kypca B yueOHOM TIIaHe
CornacHo yueOHOMY 11aHy B 7—9 Kkjaccax m3ydaercst yaeOHbIN Kype «I'eomMeTpusi», KOTOPBIH
BKJIIOYAET CJIEIYIOIINE OCHOBHBIE pa3JeNibl COJEpPKAHUS:

«I"'eomeTpuueckue GUTYpHI U KX CBOMCTBa», «M3MepeHre reOMETPHUIECKIX BEIMUNH», a TAKKe
«JlexkapTOBBI KOOPAMHATHI HA TJIOCKOCTH», «BeKTophI», «JIBrmkeHus maockocTu» u «IIpeoOpazoBanus
o 100usI».

VY4eOHbIi M1aH NpeycMaTpUBAET U3YUYeHHE TeOMETPUH Ha 6a30BOM YPOBHE, UCXO/S U3 HE
MeHee 68 yueOHBIX YacOB B yueOHOM T'OJTy, BCETO 3a TpH roja ooy4yeHus — He meHee 204 yacos.

Coneprxanne yaebHoro Kypca (mo rogam oo0ydenus)7 KJITACC

Havanpubie nonstus reomerpuu. Touka, mpsiMasi, OTpPe30K, Jyd. Yroida. Buasl yrios.
BepTtukanbuslie 1 cMexHbIe Yribl. buccekrpuca yria. Jlomanasi, MHOroyroiasHuk. [lapannensHocTs u
MEPIEeHIUKYIIPHOCTD MPSMBIX.

Cummempuunvie uzypul. Ocrosnvie céolicmea ocegoli cummempuu®. IIpuMepbl CHMMETPUM B
OKPYKaIOIlIEM MUpE.

OcHogHble nocmpoenus ¢ HOMOWbI0 YUPKYISL U TUHEUKU.

Tpeyronbauk. Bbicota, Menuana, OuccekTpuca, uX cBoiicTBa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHUH TpeyroJibHUKH. HepaBeHCTBO TpeyroJibHUKA.

CpoiicTBa W TpU3HAKKM  pPaBHOOEIPEHHOTO  TpeyrosbHuKa. [Ipu3Haku  paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa U MPU3HAKK MapaiedbHbIX NpAMbIX. CyMMa YIIIOB TPEYroJbHUKA.

BHemrnue yriel TpeyroiabHUKA.

[IpsmoyronpHbIE  TpeyroabHUK. CBOWCTBO MeIUaHBl MPSMOYTOJIBHOTO TPEYroJIbHUKA,
MpoBeNEHHOW K  rumoTeHy3e. [Ipu3Hakum  paBeHCTBA  MPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB.
[IpsmoyrompHbIN TpeyronbHuk ¢ yriaom B 30°.

HepaBeHcTBa B T€OMETPUU: HEpageHCmEO mMpeyeoibHUKA, HEPaBEHCTBO O MJIMHE JIOMAaHOM,
TeopeMa o OoIbIeM yrie u Ooblieii CTopoHe TpeyroyibHUKa. [lepneHIuKynsap 1 HakKJIOHHAsI.

Teomempuueckoe mecmo mouex. buccekrpuca yria u cepeAMHHBIA NEPIEHINUKYISIP K OTPE3KY
KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpy»XHOCTb U KPYT, XOpJia U IMAMETP, UX CBOMCTBA. B3auMHOE pacronoKeHUEeOKPYKHOCTH U
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npsmoid. KacarenbHast M cekymasi K OkpyXHOCTU. OKpyXHOCTb, BIIUCaHHas B yroJj. Brnucannas u
OIIMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYersipéxyrosnbuuku. llapamnenorpamm, ero npusHaku U cBoWcTBa. YacTHele cCiydan
napaiesiorpaMMoB  (TIpSIMOYTOJIBHUK, POMO, KBajapaT), WX TNPU3HAKW W CBoiicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U Npu3HaKu. [IpsiMoyroybHas Tpaneuus.

Memoo yosoenus meouansi. Llenmpanvuas cummempusl.

Teopema Paneca u meopema o nponopyuoHanbisix ompeskax. CpeHNUe JIMHUUTPEYroJbHUKA
U Tpaneuuu. Llenmp macc mpey2onbHuKa.

Ilooobue mpeyeonvhuxos, kodhguyuenm nododus. Ilpusnaxu noodobus mpeyeorbHUKOS.
[TpumeneHmne oaO0HS TPH PEIICHUN PAKTUIECKUX 3a/1a4.

CpoiictBa miomane reomerpuyeckux ¢uryp. Dopmynbl Uil IUIOLIAAW TPEYroJibHUKA,
napajuiesorpamma, pom6a u tpanenuu. OTHOIIEHHUE TUIONIaeH MOJ00HBIX QUryp.

Boruncnenue miomnianel TpeyroJbHUKOB M MHOTOYIOJIbBHMKOB Ha KieTdaroiOymare.

Teopema IIudaropa. Ilpumenenune Teopemsl [ludaropa npu peneHnn npakTHYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHTE€HC OCTpPOro yrja HpsSMOYIOJIbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAEeCTBO. Tpuronomerpuueckue Gpynkiun yrios B 30°, 45° u 60°.

BrnucanHple M IEHTpaJBHBIE YIVIBL, YrOJd MEXAY KacaTeIbHOW M XOPAOH. YTJBI MEXIy
XOpllaMH W CEKyIIUMH. BIMcaHHbIE W ONHCaHHBIE YETHIPEXYroJbHUKU. B3amMHOE pacroiioxeHne
IByX okpyxHocTell. Kacanue okpyxHocteld. O01ine KacaTelIbHbIE K IBYM OKPYKHOCTSIM.

9 KIJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenue tpeyronpHukoB. Teopema KOCUHYCOB M T€OpEMa CHHYCOB. PelleHHenpakTHYeCKuX
3aJ1a4 ¢ UCIOJIB30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.

IIpeobpazosanue nooobus. Ilooodbue coomeemcmeenHvIX 1eMEHMO8.

Teopema o npouzsedeHuu ompesko8 Xopo, meopemvl O NPOU3BEOCHUU OMPE3KO8 CEeKYUIUX,
meopema o Kkeaopame KacameibHOU.

Bektop, anuHa (MOAydb) BEKTOpa, COHANpaBICHHbIE BEKTOPBI, MPOTHUBOMOJIONKHO
HalpaBJICHHbIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallUd Haj
BekTOpamu. PasnojkeHue BEKTOpa MO JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauwHaThl BeKTOpa.
CkansipHO€ MMPOU3BEACHNE BEKTOPOB, MPUMEHEHUE JIJIsl HAXOXKICHUS IIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YpasHeHuss npsamou U OKPYKHOCTH B KOOpAMHATAX,
nepeceyeHre OKPY>KHOCTEH U MpsAMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBunbHble MHOTOYrolpHUKH. J[nmuHa okpyxHocTu. ['pagycHas u paauaHHas Mepa yria,
BBIYHCIICHUE AJTUH AYT OKpykHOCTei. [Lnomans kpyra, cektopa, cerMmeHTa.

Heuoicenus niockocmu u eHympenHue cummempuu Queyp (31emeHmapHvle npeocmasieHusl).
Ilapannenvuwiii neperoc. Ilosopom.
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I[NPUMEPHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» 7-9 KITACCBI

[enn n3ydenus yaeOHOTO Kypca

B coBpemenHoM 1mudpoBOM MHUpE BEPOSATHOCTh M CTAaTHCTUKA MPUOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKUX TPUIIOKEHUM, TaK U HUX POJU B OOpa3oBaHUMU.
Kaxxaplif yenoBek NOCTOSTHHO NMPUHUMAET PEUICHHUs] HA OCHOBE MMEIOIIMXCS y HETrO JaHHbIX. A IS
000CHOBAHHOTO MPHUHSTHUS PEUICHUS B YCIOBUAX HEJOCTaTKa WM M30bITKa HH(POpMaIuu He0OX0 MO
B TOM YHCJE XOpOHIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE M CTAaTHCTUYECKOE MbIIuIeHuE. VIMEeHHO
MMOATOMY OCTPO BCTaJla HEOOXOUMOCTh CPOPMHUPOBATH Y OOYUAIONINXCS, B TOM YHCIIE O0yIarONIIXCs
c 3IIP, ¢yHKIMOHAIBFHYIO TPaMOTHOCTH, BKJIIOYAIOIIYI0O B ce0sl B KayecTBE HEOTHEMIIEMOM
COCTaBIISIIOLIEH  yMEHHME  BOCIHPUHHMMATh M  KPUTHUECKH  aHAJIM3UpOBaTh  MH(OpPMAIUIO,
MPEACTABICHHYIO B Pa3IMYHBIX (POopMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX PEaIbHBIX
MIPOLIECCOB U 3aBUCHUMOCTEH, MPOU3BOJUTh HPOCTEHUIINE BEPOSITHOCTHBIE PAacu€Thl. 3HAKOMCTBO C
OCHOBHBIMH TIPUHIIMIIAaMH COOpa, aHalW3a W TMPEACTABJICHHUS JaHHBIX U3 PA3TUYHBIX cdep KU3HU
00111ecTBa ¥ TOCYAAPCTBA MPUOOIIAET 00YJAIONTUXCS K 00IIECTBEHHBIM UHTEPECAM.

B crpykType nmporpammel yueOHOTO Kypca «BeposSiTHOCTh M CTaTUCTHUKA» OCHOBHOW IITKOJIBI
BBIJIEJICHBI CIIEYIOUIUE COAEP)KATEIbHO-METOINYECKHE JIMHUU:

«[IpencraBineHne JaHHBIX W ONUCATENIbHAs CTAaTHCTUKA»; «BeposaTHOCTH»;, «DIeMEeHTHI
KOMOMHATOpUKN»; «BBe/leHne B TEOPHUIO rpadoB».

Copepxanue munHuu «[IpencraBieHue N1aHHBIX U ONKCaTeNbHAsI CTATUCTUKA» CIIY)KHT OCHOBOM
s GOpMUPOBaHUS HAaBBIKOB pabOThl ¢ MHGOpMAIUEil: OT YTEHUs] ¥ MHTEpPIIpeTalud UHPOpMAIIH,
Mpe/ICTaBJICHHONW B TaliMlax, Ha JuarpamMmax M rpadukax a0 cOopa, NMpeAcTaBlIeHUS U aHalu3a
JAHHBIX C HUCIOJIb30BAHMEM CTATUCTHUECKUX XapaKTepUCTHUK CpPeIHUX U paccenBanus. Pabotas c
naHHbIMU, oOywatomuecs ¢ 3IIP yuarcs cuMThIBaTh M HMHTEPHPETUPOBATH JAHHBIC, BBIABUIaTh,
apryMEHTHPOBAaTh M KPUTHUKOBaTh MPOCTEHIIME THUIOTE3bl, pa3MBIILIATh Haj (aKTopamu,
BBI3BIBAIOUIMMH HM3MEHUMBOCTb, M OLIEHMBaTh HX BIUSHUE Ha paccMaTpUBA€Mble BEJIWYHHBI U
MIPOLIECCHI.

NHTyuTHBHOE MpECTaBICHUE O CIIYy4ailHOM M3MEHUYMBOCTH, UCCIIEA0OBAHHE 3aKOHOMEPHOCTEM
Y TEHJEHIMI CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM JUIsl M3YyUEHUsS TEOPUU BeposiITHOCTEH. boibiioe
3HaueHue A oOyuaromuxcs ¢ 3[IP 3xech nMMelOT mpakTUyecKue 3afaHusi, B YaCTHOCTHU OIBITHI C
KJIACCMYECKUMHU BEPOSTHOCTHBIMUMO/ICIISIMH.

[TonsiTHe BEpOSATHOCTM BBOJOUTCS Kak Mepa MpaBaomnonoOus ciaydaitHoro coObitus. [lpu
u3ydeHuu Kypca oOyuaromuecs ¢ 3[IP 3HakoMSTCS C NPOCTEUIIMMH METOJAMHU BBIYMCIICHUS
BEPOSITHOCTE B CIIydallHBIX SKCIIEPUMEHTaX C PaBHOBO3MOKHBIMU JJIEMEHTapHBIMH HCXOJAMH,
BEPOSITHOCTHBIMU 3aKOHAMH, IMO3BOJISIOINIMMH CTaBUTh M pemiath Oolsiee CIOXKHBbIE 3aaadu. B kypc
BXOJIAT HAYaJbHBIC MPEACTABICHUS O CIIy4allHbIX BETMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

Taxxke B paMkKax 3TOro Kypca OCYILIECTBISETCs 3HAKOMCTBO oOydaromuxcsi ¢ 3IIP ¢
MHOXECTBAMU W OCHOBHBIMHM OIEpallUSIMU HAJ MHOXECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI
MpUMEHEeHHsI Ui pelIeHHs 3aJa4, a TakKe HCIOJb30BaHUs B APYrUX MATeMAaTUYECKUX Kypcax U
y4eOHBIX MPEIMETaX.

Mecto yuebHOTO Kypca B y4ueOHOM I1aHe

B 7-9 xmaccax wusywaercs Kypc «BeposTHOCTb M CTAaTUCTHKa», B KOTOPBIM BXOJIAT
paszgensl: «lIpeacraBieHne NaHHBIX M ONMcATeNbHas CTATUCTHKa», «BeposTHOCTBH», «DJIeMEHTHI
KOMOMHATOpHKN», «BBeneHne B Teoputo rpados».

Ha u3yuyenue naHHoro kypca oTBoAuT 1 y4yeOHBIM yac B HEAENIO B TEUEHHEKAXJIOro roja
oOyuenus, Bcero 102 yueOHbIX yaca.
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Conepxanne yueOHOTO Kypca (1o rojiaMm oOydeHws)

7 KIIACC

[IpencraBnenne AaHHBIX B BHAE TaOmuI, Auarpamm, rpadukoB. 3amojiHEHHE TaONHII,
YTEHHE W IOCTPOCHHE auarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) M KpPYyroBbiX). UTeHHe rpadukoB
peanbHBIX MpoleccoB. V3BieueHne HHPOpPMALMM M3 JUarpaMM W TaOJHIl, HCIOJb30BaHUE U
WHTEpIpeTaIus JaHHBIX.

OmnwmcarenpHasi CTAaTHCTUKA: cpenHee apudMeTHueckoe, MeIuaHa, pa3Max, HaumOoJplIee |
HauMEHbIIIee 3HaueHus1 Habopa YUCIIOBBIX AaHHbIX. [Ipumepsl ciydailHOM H3MEHYUBOCTH.

Cryuatinviii oxcnepumenm (onvim) u ciayuaiinoe cobvimue. Beposmuocmos u uacmoma. Ponb
MAN08EPOSIMHBIX U NPAKMUYECKU OOCMOBEPHBIX CcOObImUli 6 npupode u 6 obujecmee. Monema u
USPaNbHAS KOCHIb 6 Meopuul 6eposmHocmei’.

I'pagh, eepwuna, pebpo. Cmenenv epuiunvl. Yucno pébep u cymmapHas cmeneHv 8epuiuH.
Ilpeocmasnenue o ceaznocmu epagpa. Llenu u yuxnol. [lymu 6 epaghax. Ob6x00 epagha (3inepos nyms).
IIpeocmasnenue 06 opuenmuposannom epage. Pewenue 3a0au ¢ nomowwio 2pagos.

8 KJIACC

[IpencraBnenue JaHHBIX B BUIE TaOIHIL, AUarpamMm, rpauKoB.

MHOK€eCTBO, D3JIE€MEHT MHOXECTBa, NOAMHOXkecTBo. Omepanuu HajJg MHOXKECTBAMMU:
oObeMHEHUEe, TepecedyeHue, jgomnoigHeHue. CBolicTBa  omepanuii  HaJ  MHOXECTBaMHU:
MepeMecTUTEeNbHOE, COUeTaTeNbHOE, paclpeieIuTeNbHOe, BKIoUeHUs. Mcrnonb3oBanue rpaduueckoro
MIpeICTaBICHHSI MHOKECTB JUIsl OMMCAHUSPEANIbHBIX MPOLECCOB U SBJICHUM, TP PEIICHNUH 3a1au.

Hsmepenue pacceusanus oanmvix. [ucnepcus u cmamoapmuoe OMKIOHEHUe

yucno8wix Habopos. [uazpamma pacceusanus.

DnemMeHTapHbIe COOBITUS cilyyailHoro ombiTa. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITBI ¢ PAaBHOBO3MOYKHBIMH JJIEMEHTApHBIMU COObITHsIMH. CiydaiiHbiii BeIOOp. CBsi3b MEXAy
MaJOBEPOSITHBIMU M MPAKTUYECKH TOCTOBEPHBIMU COOBITHSIMU B IIPUPOJE, OOIIECTBE U HAYKE.

Hepeso. Ceoiicmea Oepesvbeg: eOUHCMBEHHOCHb NYMU, CYWECMBO8AHUe GUCAYEll 8EPUIUHDL,
CB853b MedHCOY YUCTIOM 8epuiur U yuciom pébep. Ilpasuno ymuoxcenus. Pewenue 3a0au ¢ nomouvio
epaghos.

IIpomusononooicuvie coovimus. [uaepamma Jinepa. Obvedunenue u nepecevenue coobimuil.
Hecoemecmnuvie cobvimus. @opmyna crodcenus eeposmuocmell. Ycnoeuas eeposmuocmo. Ilpasuno
ymuoxcenus. Hezasucumvie codvimus. Ilpedcmasenenue skcnepumenma 6 eude Oepesa. Pewenue
3004y HA HAXO0JCOeHUe BeposIMHOCMEU C NOMOWbI0 0epesa CIYHalHO020 IKChepuMenma, Ouazpamm
Dunepa.

9 KJIIACC

[IpencraBnenure MaHHBIX B BHJE TaOnWil, AUarpaMM, TpaduKOB, MHTEPIpPETAIUS JaHHbBIX.
Urenne M mocTpoeHue Tabnuil, AuarpamMM, rpadukoB IO peanbHBIM JaHHBIM. [lepecTaHOBKH |
¢dakropuan. CoyeTaHuss U YUCIO COYETAHUU. TpeyeonbHux

Ilackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHUKH.

T'eomempuueckasn eeposmuocmo. Cnyuaiinsili 86100p MoOuKU U3 ueypvl HA HIOCKOCMU, U3
ompe3Ka u u3 0yeu OKPY*CHOCMU.

Ucneitanue. Yenex u Heynava. Cepus UCOBITaHUMN A0 mepBoro ycrexa. Cepusi UCIBITaHHMA
bepuynnu. BepostHocTH coObITHIl B cepun ucnibITaHuil bepHymnu.

CnyuaiiHass BelMYMHA M PACHPEIEICHUE BEpOSITHOCTEH. MaremaTH4eckoe OXHIaHUE U
mucnepcus. IIpumepsl MareMaTM4ecKoro OKHUAAHUS KAaK TEOPETUYECKOrO0 CPEAHEro 3HAYeHUs
BEJIMYMHBI. MaTeMaTH4ecKoe OKUJaHUE U AUCTIEPCUS] CITyYailHOMBEIMYMHBI «UHCIIO YCIIEXOB B CEPUU
UCIIBITaHUN bepHymm».

[TonsiTue o 3akoHe OoJybImIMX yKcen. V3MepeHne BepOATHOCTEH ¢ MOMOIIbI0 4acToT. Ponb u
3Ha4YeHHe 3aKOHA OOJIBIIMX YHCell B IIPUPOJIE U OOIIEeCTBE.

[IpoBeneHne ONEHKU JAOCTHKEHUHN TJIAHUPYEMBIX PE3YyNbTaTOB OCBOCHHUS YU€OHOTO MpeaMeTa
MPOBOAHUTCS B (DOpME TEKYIIer0o U PYOEKHOTO KOHTPOJSI B CIEAyOMHX (opMax: KOHTPOJbHBIC
paboThI, CaMOCTOSITENbHBIE PAa0OTHI, 3a4eThl, MATEMATUYECKUE TUKTAHTHI, MPAKTUYECKHE pPadOTHI,
MMCHEMEHHBIN OTBET MO WHAMBHUAYATbHBIM KapTOYKaM-3aaHUSM, TECTHPOBAHHE.
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Hns  obOyuatommxcst ¢ 3[IP  BO3MOXHO uW3MeHeHHE (OPMYIUPOBKHM 33JaHUN  Ha
«IOLIArOBYIO», aJaNTallMI0 IMPEIIaraeMoro oOy4aromeMycss TECTOBOTO (KOHTPOJIbHO- OLIEHOYHOIO)
MaTepHualia: MCIOJIb30BaHUE YCTHBIX M HMHCBMEHHBIX HMHCTPYKIMH, YIPOUICHUE JJIMHHBIX CIIOKHBIX
(bopMyITHPOBOK MHCTPYKIMH, PELICHNE C OTIOPOI Ha alTOPUTM, 00pasell, UCTI0Ib30BaHUE CIIPABOYHOM

uHpOpManuu.
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IJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUYEBHOI'O ITPEAMETA
«<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3VJIbTATHI:

MOTHBALMS K O0OYUEHHUIO MaTeMaTHKE U IeJICHANpaBIeHHON TI03HABATEILHON IS TETLHOCTH;

MIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAaKTUUYECKYIOIEATEIbHOCTb, TPEOYIOIYIO
MaTeMaTUYECKUX 3HAHUH, B TOM YMCJIE YMEHHUE YUUTHCA Y IPYTUX JHOAEH;

CIOCOOHOCTh OCO3HABATH CTPECCOBYIO CHTYAIMIO, OBITH TOTOBBIM JIEHCTBOBATH B OTCYTCTBHE
rapaHTHH ycrexa;

cnocoOHOcTh oOyuatommxcst ¢ 3[IP k oco3HaHWi0 CBOMX JEPHUIMTOB M MPOSBICHUE
CTPEMJIEHHSI K UX IIPEOI0ICHHUIO;

CIOCOOHOCTh K CAMOPa3BUTHUIO, YMEHUE CTABUTH JOCTHKUMBIE 1I€JIH;

yYMEHHE pa3jinyaTh yuyeOHblEe CUTYallUH, B KOTOPBIX MOXHO JI€HCTBOBAaTh CaMOCTOSITENIbHO, U
CUTyallud, TIJi€é CJeIyeT BOCIOJb30BaThCS  CHOPAaBOYHOW HMHOpMAIME WIM  ApYruMu
BCIIOMOTaTENIbHBIMH CPEJCTBAMU;

CIIOCOOHOCTH NTEPEHOCUTH MOJIyYEHHBIE B X0/1€ 00yUeHHS 3HAHUSI B aKTyallbHYIOCUTYalHIO (TIpU
PELICHNHN )KUTEHCKHX 3a7a4, TPEeOYIOIINX MaTeMaTUYECKUX 3HAHMM); ClIOCOOHOCTh OPUEHTHUPOBATHCS
B TpeOOBAaHUAX U IpaBWJIaX MPOBEICHUS

MPOMEKYTOYHON U UTOTOBOM aTTECTALINU;

OBJIaJIEHUE OCHOBAMH (PMHAHCOBOM IPaMOTHOCTH.

METAITIPEJIMETHBIE PE3VJIbTAThBI

OBJ'Ia)IeHI/Ie YHUBCPCAJTbHBIMU y’—Ie6HI)IMI/I IIO3HABATCIIbHBIMHU }IeﬁCTBHﬂMHZ

YCTaHABJIMBATh TPHYUHHO-CICICTBCHHBIC CBSI3M B XOJI€ YCBOCHHUS MaTEeMaTHYECKOTO
MaTepuana;

BBISBIIATh JCUITUT TAHHBIX, HEOOXOJUMBIX U PEUICHHS IMOCTaBICHHOW3aIauu;

C TIOMOINBIO YUYWUTENS BBIOMpaATh CIOCOO pelieHUsT MaTeMaTHYeCKOW 3amavu (CpaBHUBATH
BO3MOJKHBIC BAPUAHTHI PEIICHHS);

MIPUMEHSTH B TPeoOpa30BhIBATh 3HAKU U CHMBOJIBI B XOJI€ PEIICHUAMATEMAaTHICCKUX 33/1a4;

YCTaHABJIMBATh MCKOMOE M JIAaHHOE TPU PEUICHHM MATeMaTHYECKOW 3a/lavd; MOHUMATh W
MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BHJIOB U POPM

MPECTABIICHHS,

WLTIOCTPUPOBATh PEIIaeMble 3a/a4d TpapuUecKUMH cxeMamu; PQPEKTUBHO 3allOMHHATH M
CHCTEMaTH3HPOBATh HH(POPMAITHIO.

MOHUMAaTh M WCIOJB30BATh MATEMATHUECKUE CPENCTBA HATIIIIHOCTH (TpaduKH, JHAarpamMMBbl,
TaOUIIBI, CXEMBI U JIP.) JUTSI WJUTIOCTPAIMH, HHTSPIPETAIUU, apTYMEHTAIIHH.

OBnajieHne yHUBEpCaIbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JACHCTBUSIMMU:

OpraHu30BBIBaTh y4eOHOE COTPYIHMYECTBO U COBMECTHYIO [ESTEIbHOCTh C yUUTEIEM H
CBEpCTHHKAMH B IIpOLiecCe pelIeHus 3a/1a4;

B3aMMO/ICHCTBOBATh M HAXOAUTh OOIIME CIOCOObI paboThl; paboTaTh B TIPYIIE: HAXOIUTh
oO1iee pemieHue W paspemaTh KOHQIMKTBI Ha OCHOBE COTJacoBaHMs MO3MIMN U y4éTa MHTEPECOB;
ciymath napTHépa; GopMyIMpoBaTh, ApryMEHTHPOBATbH OTCTaUBaTh CBOE MHEHUE;

MIPOrHO3UPOBATh BO3HUKHOBEHHE KOH(UIMKTOB MpH HAJIWYMM Ppa3HBIX TOYEK 3pEHUS MU
paspemiatb KOHQJIMKTHI HA OCHOBE y4€Ta MHTEPECOB U MO3ULIMI BCEX YUaCTHHUKOB;

apryMEHTHUPOBAaTh CBOK IMO3ULHUI0O M KOOPAMHUPOBATH €€ C MO3ULUAMU NapTHEPOB B
COTPYIHUYECTBE MPH BBIPaOOTKE OOLIETo peleHus B COBMECTHON JeATENbHOCTH;

BBITMOJIHATh CBOIO 4acTh PabOThI, AOCTUraTh KayeCTBEHHOI'O pe3ylbTaTa U KOOPAMHUPOBATH
CBOM JICUCTBUS C JPYTrUMH YIEHAMH KOMaH]Ibl;

OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT.

OBnajieHre yHUBEPCATbHBIMU Y4€OHBIMU PETYAATUBHBIMU I€HCTBUAMU:

CTaBUTH IIE€JIH, BHIOMPATh M CO3AaBaTh AJTOPUTMBI JUISI PELICHUs Y4E€OHBIX MaTeMaTHYECKHX
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npooem;

IJIAHUPOBaTh U OCYIIECTBISATH JIEATEIbHOCTh, HAIPaBJICHHYI0 Ha pEIIeHHE 3ajad
HCCIIEA0BATEIBCKOTO XapaKTepa.

dbopMymUpoBaTh W yACpPKHBATh y4eOHYIO 3aady, COCTaBIISATh IUIAH U TMOCIEAO0BATEIHHOCTh
JICUCTBUI;

OCYIIIECTBIISATH KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOMMBbIC KOPPEKTHUBHI; KOHTPOJIHUPOBAThH
MPOIIECC U Pe3yabTaT yueOHON MaTeMaTHYECKOM

JIeSITCILHOCTH;

aJICKBaTHO OIICHUBATH IMPABUIBHOCTh WJIM OIIMOOYHOCTH BBITIOJIHEHHS Y4€OHOM 3amaun, €€
OOBEKTUBHYIO TPYIHOCTh i COOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS;

CIMYaTh CIOCO0 NEHCTBHS M €ro pe3yjibTaT C 33JaHHBIM ITAJIOHOM C LIENBIO OOHAPYKEHHS
OTKJIOHCHHMH M OTJIMYHI OT dTaJ0HA.

MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOBHHKHYTH MPH PEIICHUHN YIeOHOM 3a1a4H;

MMOHUMATh TPUYUHBI, 1I0 KOTOPHIM HE OBUI JOCTUTHYT TPeOyeMbIil pe3ynbTaT ACSTEIbHOCTH,
OTIPENIETISATh MMO3UTUBHBIC U3MEHEHHUS U HallpaBJIeHUs, TpeOyroluenanpHenei padboTsl;

peryaupoBaTh ClIOCOO BHIPAKEHUS IMOIIHIA.

[NPEAMETHBIE PE3VYJIbTATBI

Pesynbratel ocBoeHust yueOHOro mpenmera «MaTtemartuka (Bkitouas anreOpy, reoMeTpuio,
BEPOSITHOCTh U CTATUCTHKY)», paclpeeseHHbIe 0 roiaM 00ydeHusl, POpMYIHPYIOTCS 10 MPUHIUITY
no0aBJIeHMS HOBBIX PE3yJIbTaTOB OT rojia K rojly, y»K€ Ha3BaHHbIE B MTPEAbIAYIINX [0/1aX MO3UILNH, KaK
MpaBWJIO, JIOCIOBHO HE MOBTOPSIOTCSA, HO YUMTHIBAIOTCA (pe3ysiabTaThl OYEPENIHOIro roja Io
YMOJTYaHUIO BKJIIOYAIOT PE3yIbTaThl MPEIBIIYIIUX JIET).
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[IJIAHUPYEMBIE  IIPEJIMETHBIE  PE3YJIbTATBI OCBOEHUSI  PABOYEH
I[MPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUYEHU )

OcBoenne yaeOHOTO Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs JOJHKHO
o0ecrieynBaTh JOCTHXKEHHUE CIEIYIOUINX MPEMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB:

7 KJIIACC

Yucna 1 BBIYUCIEHUS

BbinosHATh, coyeTass ycTHble W HUCbMEHHBbIE NpUEMBI, apu(MeTHUecKue JEHCTBUS C
paloOHaIbHBIMU YU CIIAMHU.

Haxonuth 3Ha4eHMsI YMCIOBBIX BBIPAXKEHUI; IPUMEHSTh pa3HOOOpa3Hble ClIOCOObI U HMPUEMBI
BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COJEpKAIIUX OOBIKHOBEHHBIE U AECATUYHBIE IPOOH.

[lepexouTh OT OJTHOM (OPMBI 3aIMCH YUCEN K APYroi (MpeoOpa3oBbIBATH JECATHYHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH B OECKOHEYHYIO IECATUYHYIO IPOOD).
CpaBHUBATh U YIOPSAI0UNBATH PALIMOHAJIbHBIE YUCIIA.

OxpyryarTh yucina.

BbINONHATE NPUKKUAKY U OLIEHKY pe3yjabTaTa BBIYMCIEHUH, OLEHKY 3HAaYeHMH YMCIIOBBIX
BBIPAKECHUI.

BoinmonmHATe JOEMCTBHS €O CTENEHSAMH C HaTypajJbHBIMM TMOKa3aTelsiMM (C OMOpod Ha
CIIPaBOYHYIO0 MH(POPMAIIHIO).

[IpuMeHsTh NpU3HAKK JETUMOCTH, Pa3JI0KEHWE HA MHOKUTENIHU HATypaJbHBIX YHCEIL.

Pemars mpocreiimne NpaKTUKO-OPUEHTHUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPLHUOHAIBHOCTHIO BEIMYMH, MPOLEHTaMH; UHTEPIPETHPOBATH PE3YIbTAThl PEUICHUS
3a]1a4 ¢ y4€TOM OIpaHUYEHUH, CBA3aHHBIX COCBOMICTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AnreOpanveckre BhIpaXKeHUS

OpueHTHpOBaTbCS B TMOHATUSX W OINEPUPOBATH Ha 0a30BOM YypOBHE airedpanveckoin
TEPMHUHOJIOTUEN U CUMBOJIUKOM.

Haxonuts 3HaueHns OyKBEHHBIX BBIPAXKEHHM MPH 33JaHHBIX 3HAYEHUSIX TEPEMEHHBIX.

BoimonHsATe npeoOpa3oBaHuUs LEJIOrO BBIPAXKEHHS B MHOTOUIEH MPHUBEACHHUEM MOJ00HBIX
CllaraeéMbIX, paCKpbhITUEM CKOOOK.

BbINOTHATE YMHOXEHHE OJTHOWIEHAa HA MHOTOYJIEH U MHOTOWIEHA Ha MHOT'OYJIEH, IPUMEHSTh
(dbopMyIbl KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH (C OMOPOH Ha CHPaBOYHYIO HHGOPMALIHUIO).

OcymiecTBIATh pa3ioKeHHe MHOTOUJICHOB HA MHOXHUTENU C MMOMOIIbIO BBIHECEHUS 32 CKOOKHU
00LIero MHOXHTES, TPYIIIUPOBKHU ClIaraeéMblX, MIPUMEHEHUsT (GOpPMYI COKPAIIEHHOTO YMHOXKEHUS (C
OTIOPO¥ Ha CITPaBOYHYIO HH(POPMAIIHIO).

[IpumeHsTh MpeoOpa3oBaHMss MHOTOWICHOB JUIsl PELICHUS Pa3jMYHBIX 33/1a4 W3 MAaTeMAaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKa3aTelsiMU Jis MpeoOpa3oBaHUs
BBIpaKEHUH (C OMOPOH Ha CIIPABOUHYIO HH(POPMAIIHIO).

VYpaBHEHUs U HEPABEHCTBA

Pemate nMHeElHbIE ypaBHEHUsT C OJHOW IEPEMEHHOM, MPUMEHSAsS IpaBuWia Iepexoda OT
HCXOJIHOTO YPaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepsTh, SIBIASETCS IMUUCIO KOPHEM YPaBHEHHUS.

Wwmets nmpencraBieHne o rpaguyeckux MeTojax MpH pelieHUH JIMHEHHBIXypaBHEHUH U UX
CHCTEM.

[TonGupars mpumepsl map 4uces, SBISAIOIIUXCA pElIeHUeM JHUHEHHOrO YpaBHEHUS C JABYMs
IIEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHON IUIOCKOCTH I'pauK JMHEHHOTO YpaBHEHUS C JABYMsIEpEMEHHbBIMH;
M0JIb3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHMUS.

Pemats cucreMbl IBYyX JMHEWHBIX YPAaBHEHHUH C JBYMs IE€PEMEHHBIMH, B TOM YHUCIIE
rpaduuecKku (¢ ornopoi Ha aNropUTM YUeOHBIX IeHCTBHIH).

CocrtaBnaTh (Iocjae COBMECTHOTO aHAIM3a) M pelaTh JMHEHHOEe ypaBHEHHE WIIM CUCTEMY
JIMHENHBIX YPABHEHMH 110 YCIOBHIO 337ja4l, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaun
MIOJIy4YEHHBIN pe3yJbTarT.
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Koopaunats! u rpaduku. OyHKIuu

N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIONIUE 3aJIaHHBIM KOODPJWHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI; 3alIMChIBATh YNCIIOBbIE IPOMEKYTKH Ha alreOpanuecKkoM s3bIKeE.

OTmeuath B KOOPIMHATHOW TUIOCKOCTH TOYKH TI0 3aJaHHBIM KOOPJHHATAM; CTPOUTH TpauKH
nuHelHbIX QyHKImA. Ctpouts rpaduk ¢pyHkimu y = Kx + b.

OnwuceBaTh € TOMOINBIO (YHKIMA HW3BECTHBIC 3aBHUCHMOCTH MEXAY BEIMYMHAMHU (I10
QITOPUTMY Y4YEOHBIX JEMCTBHIl): CKOPOCTb, BPEMsI, PAacCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTH;
IIPOU3BOIUTENBHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTs 3HaueHne GyHKINN 1O 3HAYCHUIO e€ apryMeHTa.

[lornmaThs rpaduyeckmii crnoco® MpeaCTaBICHHS W aHaTM3a WH(POPMAIUHM; H3BJICKATH H
WHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOIIECCOB M 3aBHCUMOCTEHA.

8 KJIACC

Yucna v BBIYUCIEHUS

Hcnonp3oBaTh HadalbHBIE MPEACTABICHHS O MHOXKECTBE JICHCTBUTENBHBIX YHCEN IS
CpaBHEHHs, OKpYIJIEHUS W BBIYHCICHUN; W300pakaTh JICHCTBUTENBHBIC 4YHCIA TOYKAMH Ha
KOOPAMHATHOU IIPSAMOIA.

[TpumeHnsTh IOHATHE apH(PMETHIECKOTO KBAIPAaTHOTO KOPHS; HAXOIWTh KBaJpaTHBIE KOPHH,
UCTIONB3ysT TpH HEOOXOAMMOCTH KAIBKYISTOP; BBINOJHATH NpPOCTEHIIME TpeoOpa3oBaHUs
BBIpKCHUH, COJIEPIKaIINX KBAIpaTHBIE KOPHHU, MCITOJIb3YS CBOHCTBA KOPHEH.

Hcnonp30Bath 3anmucu OONBIINX W MAJIBIX YUCEIT C IIOMOMIBIO JICCATHUHBIXAPOOEH U CTereHeH
gucina 10.

Anrebpandeckue BbIpaXXeHUS

[IpuMeHATh TOHATHE CTENEHW C ILedblM [0Ka3aTeleM, BBIIOJIHATh MpeoOpa3oBaHMs
BBIPQXKEHUH, COJEpXKAlMX CTEHNEHM C LEeNbIM II0Ka3aTeleM (C HCIOJIb30BaHUEM CIIPaBOYHOM
nHpopManun).

BBINONMHATE HECNOXXHBIE TOXKIECTBEHHBbIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha
OCHOBE ITPaBUJI ICHICTBUI Ha/l MHOTOWIEHAMH U aIreOpanyecKUMHM JIpOOsMH.

PacknagpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHTEIH.

[TpuMensaTh npeoOpa3oBaHMs BBIPAKEHUN Ui PEIIEHUS Pa3IUYHBIX 3a/a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 pealIbHON MPAKTUKH.

VYpaBHEHUS U HEPAaBEHCTBA

Pemare nuHelinble, KBaJpaTHbIE YpaBHEHUS (C MCIIOJIb30BaHUEM CIIPABOYHOM MH(pOpMaLun) U
panMoHaIbHbIE YPABHEHUS, CBOSIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsl IEPEMEHHBIMH.

[IpoBoMTh mpocCTeHIlINe HCCIEAOBAHUS YPaBHEHMH M CHUCTEM YPAaBHEHHUH, B TOM YHCIE C
IpPUMEHEHHEM TrpaduyecKux IMpeIcTaBleHUH (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WIIM CUCTEMa
YpaBHEHUH PELIeHHUs], €CIIH UMEET, TO CKOJIBKO, U IP.) C ONOPOH Ha aJrOpUTM y4eOHBIX €HCTBUM.

IlepexoauTh OT CIIOBECHOM (OPMYIUPOBKH 33a4M K €€ anredpanyeckoi MOJEIN C MOMOIIbIO
COCTaBJICHUS YPAaBHEHUS WM CUCTEMbI YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJjauyl MOTy4YEHHBbIN pe3ybTar.

[IpuMeHsATH CBOMCTBAa YMCIOBBIX HEPABEHCTB AJIsI CPaBHEHHUsS, OLCHKH; pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJJTHON MEPEeMEHHOM M MX CHCTEMBI; AaBaTh IpapUUecKy0 WIUTIOCTPALIMI0 MHOXKECTBA
peleH HepaBeHCTBa, CUCTEMbl HEPABEHCTB.

DOyHKIMHU

OmnepupoBarb Ha 0a30BOM YypOBHE (YHKIMOHAIbHBIE TOHATHS M S3bIK (TEPMHHBI,
CHUMBOJIMUECKHE OO0O3HAa4YeHHUs); OMNpeieNiaTh 3HadeHHe (YHKIMM 10 3HAYEHUIO apryMeHTa;
OTpeNieNATh CBOWCTBA (PYHKIMHU 10 €€ TpaduKy.

Ctpouth rpaduKu d7IeMeHTapHbIX GyHKIMI Buaa , Y = X2, Y= X3,y =+/x ,y=K/x;

ONMCBHIBATH CBOMCTBa 4YMCIOBOM (yHKUMU 1o e€ rpaduky (Ipu HEOOXOIUMOCTH C
HaMpaBJISIONIEH TTOMOIBIO).
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9 KJIACC

Yucna 1 BBIYUCIEHUS

CpaBHUBATh U yIIOPSAA0YMBATH PALMOHAIbHBIE U HPPALMOHAIIbHBIE YUCIIA.

BbImonHATe apudmeTndyeckue OeMCTBUS C paAlMOHAIBHBIMU YHCIAMH, COYETas YCTHBIE H
IIMCBbMEHHBIE TPUEMBI, BBIIIOJIHITH BHIYMCIEHUS C UPPALIMOHAIBHBIMU YHCIIaMHU.

Haxonuth 3HaueHus CTENEHEW ¢ LENbIMU IOKa3aTelsMU U KOPHEW; BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyryiTh JEeHCTBUTENbHBIEC YHUCIIA, BBIMOIHATh NPUKUIKY PE3yIbTaTa BBIUMCICHUN, OLIEHKY
YHCIJIOBBIX BBIPAXKEHUH.

VYpaBHEHHUsI U HEPABEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE ypaBHEHUS, YPABHEHHUS, CBOSILMECS K HUM, MPOCTEUIINE
IpOOHO-pALIMOHAIIbHBIE YPaBHEHUS.

Pemrate npocreimme cuCTEMBI IBYX JUHEHHBIX YPAaBHEHHUN C IBYMs IEPEMEHHBIMU U CUCTEMBI
JIBYX ypaBHEHUH, B KOTOPBIX OJIHO YpPaBHEHUE HE ABISETCSIIMHEWHBIM (110 BU3yaJIbHOU omope).

Pemats npocreiiine TEKCTOBBIE 3aJ]aul alre0pandeckiuM CrocoOoM ¢ OMOIIBbIO COCTaBICHUS
YpaBHEHHUS U CUCTEMBI JIBYX YPaBHEHUH C BYMsI IEPEMEHHBIMHU.

[IpoBoanTE mpOCTEHIINE HUCCIEIOBAHUS YPABHEHUN W CUCTEM YpPAaBHEHHH, B TOM YHCIE C
MpUMEHEHHEeM TpaduyecKkuX NpeAcTaBleHUl (yCTaHaBIMBaTh, UMEET JM ypaBHEHUE WM CHCTEMaA
YpaBHEHUH pEIlIeHus], €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pematp nuHeliHbIe HEpPaBEHCTBA, KBaApaTHbIE HEPABEHCTBA; N300pakaThpelIeHNEe HEPAaBEHCTB
Ha YUCJIOBOW MPSIMOM, 3aIMChIBATH PEHIEHUE C IOMOLIBIO CUMBOJIOB.

Pemrate cucreMbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMBl HEPABEHCTB, BKIIOYAIOIINE KBAJIPATHOE
HEpaBEHCTBO; H300pa)kaTh pEIIeHHWE CHCTEMbl HEPABEHCTB Ha YMCIOBOW MpPSMOM, 3amUChIBATh
pEILICHHE C TIOMOILIBIO CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA IIPH PEIICHUN PA3JIMYHBIX 3a1a4.

OyHKINU

Pacnio3naBate (yHKIIMM M3y4EeHHBIX BU0B. [I0Ka3pIBaTh CXeMaTHUECKUPACIIONOKEHUE HA
KOOPJAMHATHOM TJIOCKOCTH TPpapuKOB QYHKITUN BHIA:

y=kx,y=kx+ b, , y = ax* + bx +c, y = x%, y=+/x ,y=k/x

B 3aBUCUMOCTH OT 3Ha4eHUH KO3((PUIMEHTOB; ONMUCHIBATh CBOWCTBA (DYHKIIMH.

Crtpouth M H300paxkaTb CXeMaTHYECKH TIpadUKd KBaJPATUYHBIX (YHKIMHA, ONHUCHIBATH
CBOMCTBA KBaIpaTUYHbIX (GYHKIUH 110 UX rpadukam.

Pacrnio3HaBate KBajpaTHMuHYl (QYHKLIHIO 1O (opMmyie, NPUBOJUTH MPUMEPHI KBaJIPaTUYHBIX
GyHKUUH U3 peanbHOM KU3HU, (PU3UKU, TEOMETPUH.

Apugmernueckas U reoMeTpuUecKast IpOrpeccun

Pacnio3HaBath apuMeTHYECKyl0 M TI'€OMETPUYECKYIO IPOrPEecCHM IpH pa3HbIX crocobax
3a/laHusl.

BBINOJHATE BBIUMCIEHUS C MCNOJIb30BaHHEM (OpMyd N-TO 4YieHa apuPMETHYEeCKON U
reOMETPUYECKON MPOTPECCHil, CyMMBI IIEPBBIX N 4IeHOB (C OMOPOii Ha CIIPABOYHYIO HH(POPMALIHIO).

Pemarp 3amauu, cBs3aHHBIE C YHUCIOBBIMHU IOCIENOBATEIBHOCTSAMHU, B TOM YHCIE 3aa4 U3
peanbHOM )KU3HHU (C UCHOJIB30BAHUEM KAJIbKYIIATOPA, LU(POBBIX TEXHOIOTUM).
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[DITAHUPYEMBIE IIPEAMETHBIE PE3VJIBTATBI OCBOEHUS IIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «'EOMETPUSI» (ITO T'OJIAM OBYUYEHW )

OcBoenune yuyebHoro kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIEr0o 0OO0Opa3oBaHHS
JOJKHO 00eCrieuuBaTh TOCTHIKEHUE CIICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 KJIIACC

Pacnio3naBate M3y4eHHBIE TeOMETpUYECKUEe (UTYPHI, OTIPEIEIATh UX B3aUMHOEPACIIOJIOKECHHE,
n300pakaTh TEOMETPHUYECKHE (HUTyphl; BBINOJIHATH YEPTEXKHU [0 YCIOBUIO 3amadyu. M3mepsaTh
JIMHEIHbIE U YTJIOBbIE BEIMUMHBI. PemaTs 3a1aui Ha BBIUMCIIEHUE JUJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyr0 OIIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B PEaJbHOMN >KU3HH,
pa3MepoB NPUPOIHBIX 00BbEKTOB. Pasnnyars pazMepsl ITUX 0OBEKTOB MOMOPSIIKY BETUYHHBI.

Crpoutp uepTexu K IeOMETPUYECKMM 3ajadyaM (C HCIOJb30BAHUEM CMBICIOBOM OMOPHI:
HaBOJIAIIME BOMIPOCHI H/UIIH aJITOPUTMA YUeOHBIX JEHCTBUI).

[Tonb30BaTbcsl MpU3HAKaMU PaBEHCTBA TPEYTOJIbHUKOB, UCIOJIb30BaTh NMPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33ad.

[IpoBoauTh  JOKa3aTENbCTBA  HECIOXKHBIX — reomerpudeckux TteopeMm. Ilonb3oBarbes
MpPU3HAKaMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTrOJIbHHUKOB,

CBOMCTBOM MeJMaHbl, IPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYroJbHUKA, BPEIICHUN
reoMeTpUYEeCcKUX 3a/1a4 (C UCIOJIb30BaHNEM 3pUTENIbHOM HATJISIIHOCTH U/ UITMBEPOATbHON OMOPHI).

Onpenenars napajsieIbHOCTh MPSMBIX C MOMOUIBIO YIJIOB, KOTOpbIe 00pa3yeT CHUMU CEKYILasl.
Onpenensats napajuieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSAMOMN
JI0 TOYEK IPYrou MpsMOM.

Pemrate 3amaun Ha KeT4yaTtoi Oymare.

[IpoBoaNTh BBIYMCIEHUS UM HAXOAUTh YHUCIOBble U OYyKBEHHBIC 3HAU€HHUs YIJIOB B
TEOMETPUYECKUX 3a/adaxX C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJBbHUKOB M MHOTOYIOJIbHUKOB,
CBOMCTB YIJIOB, 0Opa30BaHHBIX NPHU MEPECEUCHUHU JABYX NapajUIeNIbHBIX MpsMBIX cekymeil. Pemars
IIPAKTUYECKHE 3a/1a4H Ha HAXO0XKACHUE YIJIOB.

HMeTp npeacTaBiIeHNE O MOHATHE TEOMETPHUECKOTO MECTA TOYEK.

DopMyIMpOBaTh ONPENEICHHUS OKPY)KHOCTM M Kpyra, XOpAbl M JIHAaMETpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELICHUHU 3a1a4.

OpueHTHPOBAaTbCSI B TOHATUAX: OINHCAaHHAs OKOJIO TPEYrOJIbHUKA OKPYKHOCTb, LIEHTP
OMMCAaHHOH OKpYyXHOCTH. OneprupoBaTh Ha 6a30BOM ypOBHE (paKTaMH O TOM, YTO OMCCEKTPUCH] YTJIOB
TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC IEPIEHAUKYISAPBl K
CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OAHOM TOUKE.

OpueHTHpOBAaTBCS B TMOHATHAX M OIEpUpoBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY)KHOCTH, T€OpEMa O MEPIEHIUKYJIIPHOCTU KacaTelIbHOM M pajnyca, NPOBEAEHHOTO K TOUKE
KacaHUsl.

HNMeTrp mnpencraBiieHHE O NPOCTEUIINX TI'E€OMETPUUYECKUX HEPABEHCTB, HX IPAKTHYECKOM
CMBICIIE.

IIpoBOIUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJISA U JTMHEUKH.

8 KIIACC

Pacnio3HaBaTh OCHOBHBIE BHU[bBl YETHIPEXYTOJIBHUKOB, HX OJJIEMEHTBI, IOJb30BATHCSI MX
CBOMCTBAMM MPHU PEIICHUH T€OMETPUUECKHX 3a]1a4.

OpueHTHpOBaThCS B IOHATUU — TOYKU MEpPEeceueHus MeAraH TPEyrojibHUKA (LIEHTpa Macc) B
pelIeHnn 3a1ay.

Brnagets moHsTHEM CpenHEl TUHUHN TPEYTOJbHUKA U Tpaleluu, IPUMEHITh UX CBOICTBA MpH
pelIeHnr IpOCTENIINX reoMeTpuueckux 3aaad. Mimers npeacrasieHueo teopeme daneca u reopeme
0 TIPONOPLHMOHATBHBIX OTPE3KaX, IPUMEHATh UX JJsl pElIeHUs MPaKTUYECKUX 3ajad (C omopoil Ha
3pUTENBHYIO HATJISAHOCTB ).

[TpuMeHsITh TPU3HAKK TOA00US TPEYTOJHbHUKOB B PEIICHUU HECIOXKHBIX T€OMETPUUYECKUX
3aj1ay.
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[Tone3oBatbes Teopemoit [Tudaropa st perienns reoMeTpuueCcKIX M MPaKTHUECKUX 3a1a4.

Bnagerp mnoHATHSAMM CHHYca, KOCHMHYCA M TaHIE€HCA OCTPOTO yrjia IpsIMOYTOJIbHOIO
TpeyrojabHuka. llonap30BaThCsl 3TUMM NOHSTUAMHU Ui PELIEHUS INPAaKTHUYECKUX 3azad (mpu
HEOOXOIMMOCTH C OTIOPOH HA aITOPUTM TIPABUIIA).

Beruncnsate (pa3nuyHbIMU criocobamMu) (C Omopoil Ha CHpaBOYHYIO WH(MOPMAILHIO) TIOMIAb
TPEYrOJIbHUKA W TUIOIIAJAA MHOTOYTOJIBHBIX (pUryp (HOJB3YACH, TNIe HEOOXOAUMO, KAIBKYISITOPOM).
[IpyMeHSTH MOTy4YE€HHbIE YMEHMS B IPAKTUUECKUX 3aadax.

Bnagerp MNOHATHSAMHM BIMCAHHOTO M LIEHTPAJBHOIO yrja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YrjaX, yriax MeXIy XOopJaMu (CEeKyIHMH) U yrie MeXIy KacaTeIbHOW M XOopaoil mpu
pELICHUH IPOCTENIINX T€OMETPUUECKHX 3a/1au.

Bnagerp mnoOHATHEM ONMCAHHOTO YETHIPEXYIOJBHUKA, MPUMEHSATH CBOMCTBA OIMHMCAHHOIO
YeThIPEXYrOJIbHUKA NPU PELICHUH MTPOCTEHIIINX 3a4a4.

[IpuMeHATh MoTydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUECKUEMOIEIH Ui 3a1a4
peaJIbHOM KHU3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHUS C NPUMEHEHUEM I[ojao0us u
TPUTOHOMETPHH (I10JIb3YSACH, /i€ HEOOX0UMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETpHUUYECKUE (YHKIIMH OCTPBIX YIJIOB, HAXOIUTh C UX MOMOIIbIO pa3IHyuHbIe
AJIEMEHTHI MPSIMOYTOJBHOTO TPEYrOJIbHUKA ( «PEHICHHE MPSIMOYrOJbHBIX TPEYrOJbHUKOBY).
Haxoauts (¢ moMouIbpio KaabKyasSaTopa) JJIMHBL U YTIIbI U HETaOIWYHBIX 3HAUEHUH.

ITonp30BaTecsa q)OpMy.]'IaMI/I MMPUBCACHUA U OCHOBHBIM TPUTOHOMETPUUCCKUM TOXACCTBOM JIA
HaXO0XKJICHUSI COOTHOIICHUH MEXTy TPUTOHOMETPUUYECKUMH BEIMYMHAMU (C OMOPON Ha CIPABOYHYIO
nH(pOpMaITHIO).

Hcnonp3oBaTh TEOpEMBbl CHHYCOB M KOCHHYCOB Ui HAaXOXJICHHUS PA3JIMYHBIX DJICMCHTOB
TpeyrojbHuka ( «pelieHHe TpPEyroJbHUKOB»), MPUMEHATh HMX TPU PEIICHHH MPOCTEHIINX
TC€OMETPUYECKUX 33/1ad.

Bnanerp moHsTHAMU TpeoOpa3oBaHHS TOAOOHS, COOTBETCTBEHHBIX JIIEMEHTOB IMOJOOHBIX
¢uryp. IMomp3oBaTbesi CBOMCTBaMU TOMOOUS TPOHM3BOJBHBIX (DUTYpP, YMETh BBIUYUCIATH [UIMHBI H
HaxOJIUTh YIJIbI y MOMO0OHBIX Guryp (mo anroputMmy ydeOHbIX aAelcTBuii). [IpuMeHATH CBOWMCTBa
moo0usl B MPaKTUYECKUX 3a7adax. ¥YMETh IPUBOIAUTH MPUMEPHI TOJAOOHBIX (DUTYp B OKpYKAIOIIEM
MUpE.

[Tonmb3oBaThess Teopemamu (IO BH3YaJIbHOW OIIOpPE) O MPOU3BEICHHH OTPE3KOB XOpHA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIIHNX, O KBAJApaTe KacaTeIbHOM.

[Tonk30BaThcs BEKTOpAMH, TOHUMATh WX TE€OMETPHUUCCKUN M (PU3MUYECKHI CMBICH, IPUMEHSTh
WX B PEIICHUU F'€OMETPUICCKUX U PU3UIECKUX 3aa4. [[pUMEHSIThCKAISIPHOE TIPOU3BEICHIE BEKTOPOB
JUTSl HAXOXK/ICHUS JUTMH U YTJIOB.

[Tomb30BaThcsi METOAOM  KOODJMHAT HA IUIOCKOCTH, MPHUMEHSATh €ro B  PEIICHUH
TCOMETPUYCCKUX U MPAKTHYECKUX 3a71au.

Bnanerp TOHSTHUSMHU TNPAaBHIBLHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXHOCTH, JIJIMHBI JIyT'H
OKPYXXHOCTH W PaJJIaHHOM MEpbI yIJia, YMETh BBIYUCIATH IUIONIA/(b KPYyral €ro yacter (¢ omopoit Ha
CIpaBOYHYIO HHPOpMaIHi). [[pUMEHATh MOTydeHHBIC YMEHHS B IPAKTHYECKUX 3a7a4ax.

Haxonuth ocu (MnM UEHTpHI) CUMMETpuHM (GUTYp, TPUMEHSTh JBUKEHHS IJIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHSTh MoTydYeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUEMOJIEH Ui 3a71a4
pealbHOM KH3HU W TPOBOJAUTH COOTBETCTBYIOIIME BBIYUCIEHUS C TMPUMEHEHUEM ToJIo0us u
TPUTOHOMETPUYECKUX (YHKIINH (TIOIB3YACh, T/I€ HEOOXO0IMMO, KAIbKYISITOPOM).
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IUDIAHUPYEMBIE  IIPEAMETHBIE  PE3YJIbTAThI ~ OCBOEHHS  PABOYEU
I[TPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA» (ITO 'OJJAM OBYUEHI)

[IpenmeTHbie pe3ynbTaThl OCBOCHHS Kypca «BeposTHOCTh M craTHCcTHKa « B 7-9 Kilaccax
XapaKTEePU3YIOTCS CAEAYIOUUMU YMEHUSIMH.

7 KIIACC

YuraTth nH(OpMAIHIO, TIPEACTABICHHYIO B TabiHIaX, Ha JHarpaMMax; MPeICTaBIIATh JaHHBIC
B BHJie TaOJMI, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJOYATBIE) M KPYroBbl€) IO MacCHUBaM
3HAYEHUH (C UCIOJL30BAHNEM 3PUTEIHLHON HATJISITHOCTH W/WJIH BEpOATLHOM OTOPHI).

OnuceiBaTh U HHTEPIIPETUPOBATH pealbHbIC YUCIOBBIE JaHHbIE, IPEACTABIEHHbIE B TAOIUIIAX,
Ha JuarpaMmmax, rpadukax.

OpueHTHpOBaTbCSI B TOHATHUAX U ONEpUPOBaTh UMH Ha 0a30BOM YpOBHE: cpejHee
apudmerrnyeckoe, MeaMaHa, HanboJbIIee U HAUMEHbIIIEe 3HaUeHUs, pa3Max. IMeTh npecTaBiieHue o
CllydaifHOM M3MEHYMBOCTU Ha MPpUMeEpax LIeH, (PU3MUECKUX BEJIUYUH, aHTPOIIOMETPUUYECKUX JIaHHBIX;
MMETh IPEJCTaBICHUE O CTATUCTUYECKONW YCTOWYUBOCTH.

8 KJITACC

N3Biekath W mpeoOpa3oBBIBaTh HH(POPMAIIHIO, TIPEICTABICHHYIO B BHJIE TAOJHII, JTUArpamM,
rpauKOB; MPEACTABIATh JaHHBIC B BUE TaOIHII, TUarpamMm, TpauKoB.

OnuceBaTh MOCJIE COBMECTHOTO aHAJM3a JaHHBIC ¢ MMOMOIIBI0 CTATUCTHYCCKUX ITOKA3aTeleH:
CpeIHUX 3HAYCHUH M Mep paccenBaHus (pa3Max, JUCIIEPCHS M CTAHIAPTHOE OTKIOHCHUE).

Haxoauth 4acTOThl YMCIOBBIX 3HAYEHUM M YacCTOThI COOBITUH, B TOM YMCJIE MO pe3yibTaTaM
M3MEPEHUH 1 HAOIIOICHNH (C UCTIOIHh30BAaHUEM 3PUTEIIBHON HATJISAHOCTH W/WIIH BEpOAIBHOU OTIOPHI).

Haxonuth BeposTHOCTH ClIyd4alHBIX COOBITHI B OMbITaX, 3Has BEPOSITHOCTH AJIEMEHTapHBIX
cOOBITHI, B TOM 4YHCIE€ B OINbITaX C PABHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSAMH (C
HCIIOJIb30BAHUEM 3PHUTEIIBHON HATJISITHOCTH W/WUJIU BEpOATBHOM OTIOPHI).

Nmers mpencraBieHne o TpaduyecKMX MOJENSAX: JIEPeBO CIy4yallHOTO 3KCIEpUMEHTa,
JarpaMMbl Djepa, YucioBas mpsmasi.

OnepupoBarTh MOHATUSMU Ha 0a30BOM YpPOBHE: MHOXKECTBO, IOJMHOECTBO; BBIIIOJIHATH
orepanuy HaJ MHOXECTBaMH: OObEIWHEHUE, IepeceueHue, IOMOITHEHUE; ePEeUUCIIATh SJIEMEHThI
MHO>KECTB; IPUMEHITH CBOWCTBAa MHOKECTB (C HCIOIb30BAaHHEM BU3YyaIbHOU OTOPHI).

Nwmets npencTaBienue o rpagueckoM MpeCTaBICHUE MHOXKECTB U CBSI3eH MEX1y HUMHU IS
OTMCAHUS MPOLIECCOB U SBJICHUI, B TOM YHUCIIE MIPU PEIICHUH 33]]a4i3 APYTUX y4eOHBIX MPEAMETOB U
KYpCOB.

9 KJIACC

W3BnekaTh U npeoOpazoBeIBaTh MH(YOPMAIMIO, IPEACTABICHHYIO B PA3JIMYHBIX MCTOYHHUKAX B
BUJIe TAaOJIMILL, AUarpaMm, rpauKoB; PEACTABIATh JaHHbIE B BUJIE TaOIHUL, 1MarpamMmm, TpauKoB.

Pemate mnpocreifime 3agauum  OpraHM30BaHHBIM [1€PeOOPOM  BApUAHTOB, a TaKXKe C
UCIOJIb30BAHNEM KOMOMHATOPHBIX IPABUI U METOOB.

Wwmetsb npesacTaBieHue 00 OMucaTeNIbHBIX XapaKTePUCTUKAX U MAaCCUBOB YMCIIOBBIX JAHHBIX,
B TOM YKCJIE CPEIHHUE 3HAUCHHS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HaYeHHUH M YACTOTHI COOBITHS, B TOM YHCIIE MOJb3YSACh pe3ylbTaTaMH
MIPOBEAEHHBIX U3MEPEHUI U HaOII0IeHUH (C OTTOPOi Ha CIIPaBOYHYIO HH(POPMAIIHIO).

HaxonuTh BEpOATHOCTH ClydaHBIX COOBITHH B M3y4EHHBIX OMNBITaX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX UCIIBITAHHUM 710 TIEPBOTO yCIeXa, B CEpUsIX
ucnbITaHul bepHyim.

NMets npencraBiieHHue O CIIy4aiiHOW BEJIMYMHE U O PACIIPEAEIICHUN BEPOSTHOCTEMN.

Hmerb mpejacTaBieHHEe O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSIBIEHUM 3aKOHOMEPHOCTH B
CIly4yaifHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B MPHUPOJIE U OOIIEeCTBE.
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TEMATHUYECKOE ITNTAHUPOBAHUE

TemaTtudueckoe IUIAaHUPOBAHUEC U

KOJIMYECTBE YacoOB,

OTBOAUMBIX

Ha OCBOGHME KaxJ0il TeMbl ydyeOHOro ImpeaMera

«MartemaTiKka» AJanTHPOBAaHHOW OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMs 0Oy4aroLIUXCs C 3aJep>KKOU
MICUXUYECKOTO Pa3BUTHSA, B LIEJIOM COBNAAAIOT C COOTBETCTBYIOUIUMM pazaesioM Pabouell mporpammsel yueOHOro mpeamera «MaTemaTuka «
00pazoBaTeIbHON MPOrpaMMBbl OCHOBHOTO 0011ero oopa3oBanus. [Ipu stom Opranuzaiusi BopaBe caMa BHOCHTh U3MEHEHHUS B COJICPKAHHUE U
pacnpezeneHue yueOHOro mMarepuaia Mo rojaaM o0y4eHusl, B IOCIEI0BaTEIbHOCTh U3YYEHUSI TEM M KOJIMYECTBO YacOB Ha OCBOEHUE Ka)JOH
TEMbI, OIPEIEICHUE OpraHu3alMOHHBIX (opM oOyueHus u T.. OOOCHOBAHHOCTh JAHHBIX HW3MEHEHUH OIpeeNseTcsl BBIOpAHHBIM
oOpazoBaTenbHON opranuzanuven YMK, uHAMBUIyadbHBIMH TCUXO(DU3MUYECKUMH OCOOEHHOCTSMHU KOHKpeTHbIX oOydatromuxcs c 3IIP,
CTENIEHbI0 YCBOEHHOCTH HMH Y4YEOHBIX TE€M, pPEKOMEHJAlUUsSMU 10 OTOOpYy M ajJanTalMM Y4yeOHOro maTepuana [0 MaTeMaTHKe,
NpeAcTaBlIeHHBIMU B [losiIcCHUTENBHONM 3amKCKe.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (IIO TOJAM OBYUYEHU )

7 KITACC (ue menee 102 )

Pemenne OCHOBHBIX 3a7ad Ha JPOOH, MPOLIEHTHI
U3 peaIbHOM MPAKTUKH.

[Tpuznaku JEIMMOCTH, pas3IoKeHHUs
MHO>KUTEJIMHATYPaIbHBIX YHCETI.

Peanpubie 3aBucumoctH. [Ipsimas u oOpaTHas
MPONOPIUOHAIBHOCTH.

Ha

HazBanue pasjgena | OCHOBHOe coaepxaHue OcHOBHBIE BUBI IEATEIbHOCTH 00y4al0IIUXCs

(TeMBbl) Kypca

(K0JHMYECTBO YaCOB)

Yucaa u | [loHsTHE palMOHANBHOTrO YKCTA. CucremaTusupoBaThb U  oboramarhb 3HAHUS 00
BbIYHCJICHHS. Apudmernueckue IEHCTBUS C PpalMOHAIBHBIMU | OOBIKHOBEHHBIXU AECATUYHBIX IPOOSX.

PanuonajbHbIe YUCIIAMH. CpaBHenue, ynopsiourBanue | CpaBHUBATH M YNOPSIA0YUBATH AP00H, peoOpa3oBbIBasi Npu
qucaa palrOHAIbHBIX YUCE. HEOOXOUMOCTH  JEeCATUYHBIE JApoOU B  OOBIKHOBEHHBIE,
(25 4) CreneHb ¢ HaTypaJIbHBIM NIOKa3aTeJIEM. OOBIKHOBEHHbIE B JECATUYHBIC, B YaCTHOCTU B OECKOHEUHYIO

JECSITUUHYIO APOOB.

IIpumensiTb  pa3HooOpa3Hble  CHOCOOBI M TNPHUEMBI
BbIYUCJIEHUS 3HAYEHHU TPOOHBIX BbIPAsKEeHHM i, COACPKAIINX
OOBIKHOBEHHBIE W  JIECATHYHBIC JpOOW: 3aMEHATH IIPHU
HEOOXOUMOCTH  JIECATHYHYIO Jpo0b OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECTUYHOMN, TPUBOIUTH BhIpaXeHHE K hopme,
Haubosee yAOOHOW JAns BBIYHMCIEHHM, MpeoOpa3oBHIBAThH
IpOoOHBIE BBIPAKEHHSI HA YMHOKEHHE WM JeNIEHUE JIECATHYHBIX
Jpo0eil K JeMCTBUSM C IebIMH YUCIaMHU (TIPH HEOOXOAUMOCTH




CHAIPaBJISOIIEH TOMOIIIBIO).

I[IpuBOANTH YHMCIOBBIE U OYKBEHHbIE MPUMEPHI CTEIICHH C
HaTypaJbHbBIM I10Ka3aTCJICM, 0OBACHSS 3HAYEHUS OCHOBAHUSA
CTCIICHU U II0Kas3aTeJisl CTCIICHU, HAXOJUTh 3HAa4YCHU A cTereHen

Buma (a — r000€ paIrMoOHANIBHOE YHCIIO0, N — HATYpaIbHOEC
YHUCJI0) C OTMIOPOM HA CIIPABOYHYIO MH(POPMAIIHIO.

IloruMaThk CMBICT 3amMHCH OOJBIIMX YHCEI € TNOMOIIbIO
AeCcATUYHBIX APo0eil u creneHei yuciaa 10, npuMeHATs UX B
peajibHbIX CUTYalusIX.

IIpuMeHATh  TPU3HAKK  JEIUMOCTH,  DPA3JIOKEHUS  Ha
MHOXHUTEIMHATYPATbHBIX YHCEIL.

Pemars npocreiimme 3agauM  Ha YacTH, MPOLICHTHI,
MIPOTIOPITHH,

Ha HAaXOXKJIeHHE JpoOu (MPOIEHTA) OT BEIMYHHBI U BEIMYHUHBI
mo e€ napobm (mpormeHrty), ApoOu (MpOIeHTa), KOTOPBIi
COCTaBJIsIET OJHA Beau4yuHa OT Jpyrod. IlpuBoaUTD,
pa30upaTb, OLEHHMBATb pAa3JIMYHbIE PEIICHUS, 3alUCH

pELICHHI TEKCTOBBIX 3aa4.

Pacno3znaBatb M OOBSICHAATBH, OMNUPAACh Ha OMNpPEICICHUS,
psIMO TPOTIOPIIMOHANIBHBIE W OOpaTHO MPOIMOPIIMOHATLHBIE
3aBUCUMOCTH MEXIYy BEIMYMHAMH; HPUBOAUTH TPUMeEPbI
9TUX 3aBUCHUMOCTEH W3 PEaJIbHOIO MHpA, M3 JAPYTUX YYEOHBIX
MIPEJMETOB.

Pemarte mpocreiiiie NMpaKkKTHKO-OPHEHTHPOBAHHBbIE 3aa4d

HAa  Japoowu, NMPONEHTHI, npsiMyl0 4 00OpaTHYIO
NMPONOPIHOHATbHOCTH, IPOMOPIHH.
Aaredpanyeckue bykBenHbIe BBIPAKCHHUSI. [lepemennsie. | OBaagers  Ha  0a30BOM  YpOBHe  anreOpandeckoid
BbIpaKeHHsI JonycTtuMmsble 3HaueHusAnepeMeHHbIX. DopMysbl. | TEPMUHOJIOTHEN M CHUMBOJIMKOW, NMPHMEHATH €€ B IpoIecce
(27 a) [IpeoOpazoBanue OYKBEHHBIX BBIPQKEHUI, | OCBOEHHS Y4eOHOTO MaTepuana.

pacKpbITHE CKOOOK M TIpPHUBEJIEHUE IOJOOHBIX
cllaraeMbIX.

CBoIICTBa CTENEHU C HATypaJbHBIM MOKA3aTEIIEM.
MHOT04JICHBI.
CnoxeHue,

BBIYUTAHUC, YMHOXCHHUC

Haxonuth 3HauyeHUs OYKBEHHBIX BBIPAKCHUH TpPU 3aJlaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BEIUUCIICHUS 1O (hopMyam.
BoInoHATL  TIpeoOpa3oBaHUs  IEJIOTO  BBIPAKEHUS B
MHOTOYWICH IPUBEACHUEM IMOJIOOHBIX CJIaraeMbIX, PACKPBITHEM
CKOOOK.




MHOT'OYJIEHOB.
YMHOKCHHSL.
MHOUTEIH.

COKpAILIEHHOTO
MHOTI'O4JICHOB Ha

Dopmyibl
Paznoxenue

BBINOTHATL YMHOXKEHHE OJHOWICHA Ha MHOIOWIEH U
MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHATh (OpPMYIIBI KBajapara
CyMMBl M KBaJpara pa3HOCTH C OIOPOM Ha CIPaBOYHYIO
UH(POPMALIHIO.

OcymecTBJIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXUTEIU
myTEM BBIHECEHHUS 32 CKOOKH 00IIEero MHOKHUTEIS, TIPUMEHEHHUS
(GopMynbl  pa3sHOCTH KBaApaToB, (OPMYJI COKPAIIEHHOIO
YMHO’KEHUS C ONIOPOI Ha CIIPaBOYHYIO MH(OPMALIUIO.
I[IpumensTh mpeoOpa3oBaHWE€ MHOTOYJIEHOB ISl PELICHUS
Pa3JIMYHBIX 3a/1a4 U3 MAaTEMaTHKH, CMEXHBIX NPEIMETOB, U3
peaIbHOM IPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHs MATEMATHKH.

YpaBHeHust
u HepaBeHcTBa(20 v)

VYpaBHeHue, MpaBuIIa npeoOpa3oBaHus
ypaBHEHUSI, PAaBHOCUJIBHOCTh YPaBHEHUH.
JInneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN
MEPEMEHHOM, pEIIEHNE JIMHEWMHBIX YpaBHEHUH.
Pemenue 3agauc mnoMoOIIbI0 YpaBHEHUM.
Jlunetinoe ypagnenue ¢ 08yms nepemMeHHbIMU U €20
epaghux. CucteMa IBYX JIMHEWHBIX YPaBHEHHM C
IByMsI ~ IepeMeHHbIMU.  Pemenue  cucrem
ypaBHEHUH CIIOCOOOM TMOJACTaHOBKH U CIIOCOOOM
CJIOKEHUS.

Pemiate nuHENHHOE ypaBHEHHME C OJHOM IEPEMEHHOMH,
NpUMeHsIA MPaBUJIA TEPexo/ia OT HCXOJHOTO YpaBHEHUS K
paBHOCUIILHOMY eMy Oojee mpoctoro Buaa. IlpoBepsiTh,
SIBJISIETCSI JI KOHKPETHOCYHCIIO KOPHEM YpaBHEHHUSI.
IonOupars mpumepbl Map YUCEIN, SBISIOUIUXCSA PEIICHUEM
JIMHENHOTO YPAaBHEHUS C ABYMsI IEPEMEHHBIMMU.

CTpouTh B KOOpPIWHATHOW TIUIOCKOCTH TpaduK JITHHEHHOTO
yYpaBHEHHUS C JBYMs NEPEMEHHBIMH (MpU HEOOXOIUMOCTH C
HCIIOJIb30BAHUEM CMBICIIOBOM OIOPBI); MOJB3YACHh TpapuKOM,
NPUBOAUTH NPUMePbI PELLICHUS YPABHEHUS.

Haxoauth pemeHue CUCTEMBI JBYX JIMHEHHBIX YpPaBHEHHUH C
IByMs TIEPEMEHHBIMM C OIOPOM Ha aNropuT™M Y4eOHBIX
nerictBuid. COCTaBJISATh W peliaThb YPABHEHHE WM CUCTEMY
YpaBHEHUN MO YCIOBUIO 3a/ayd, WHTEPIPETHPOBATH B
COOTBETCTBUHU CKOHTEKCTOM 3a/1aydl MOJIYYEHHBIM PE3yJbTar C
OIOPOI HABONPOCHBIH TJIAH.

Koopaunatsi "
rpapuku. DOyHKUUH
(24 v)

Koopmunata Toukun Ha mpsamol. Ywuciosble
IIPOMEXKYTKHU. PaccTosiHMEe MeXy ABYMS TOYKAMHU
KOOpAMHATHOU mpsMou IIpsmoyronbHas cucrema
KOOpJAMHAT Ha IulockocTu. IIpumeps! rpadukos,
3agaHHBIX  (opmyrnamu.  UreHue  TrpaduKoB
pEaIbHBIX3aBUCUMOCTEN.

HN3o0paxkats Ha KOOPJAMHATHOM NpAMOi TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aMMCHIBATh UX HA alreOpanuecKkoM s3bIKe.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTH T'paUKH HECIOKHBIX 3aBHCHUMOCTEH,
3aJlaHHBIX (OpMyllaMy, B TOM YHCJE C MOMOUIBI0 IU(BPOBBIX




[onsitue ¢pynkuuu. I'padux ¢pynkuuu. CoiicTBa
¢bynkuuit. Jluneitnas  Qynkums.  Iloctpoenue
rpaduka iuHeitHON GyHKmu. ['paduk pyHkuum y
=kx +b.

1a00paTOpUi.

I[IpuMeHsTh, U3y4YaTh NPEeUMYILIECTBA, HHTEPNPETHPOBATH
rpajguueckuii  cnoco®  MpEACTaBIEHUS U aHaImM3a
pa3Ho00pa3HOM>KU3HEHHON UH(POPMALUH.

OcBauBaTh Ha 0a30BOM ypOBHEe TMOHSATHE (YHKIUH,
OBJIAJICBaTh(DYHKIIMOHAIbHONM TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyto Qyaknuio Y = kX + b, onuchiBaTh
e€ CBOWCTBA B 3aBUCUMOCTHU OT 3HAUCHHU KOAPPUIIUCHTOB K 1
b (mpu HEOOXOAMMOCTH € ONIOPOi HA ATTOPUTM MPABHUIIA).
Crpours rpaduku nuHeHONW QyHKIMU, QyHKIUU Y = KX +
b

HUcnoab3oBate 1nmppoBbie pecypebl Ul TOCTPOEHUSA
rpadukoBGYHKIMHN U U3YYE€HUS UX CBOMCTB.

IIpuBOIUTE TIPUMEpPHI JUHEHHBIX 3aBUCUMOCTEN B PEAIbHBIX
IIPOLIECCAX U SIBJICHUSX.

IloBTOpEHHE
1 00001IeHnE
(6 1)

[ToBTOpEHHME OCHOBHBIX TOHSATHH M METOJIOB
Kypca 7 Kiacca,
0000111eHE 3HAHUH.

BepiOMpaTh, NPUMEHATH CHOCOOBI CPABHEHUS  4MCEll,
BBIYUCIICHUH,  TpeoOpa3oBaHWI  BBIpAXKCHUH,  pEIICHUS
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAMPABIIAIOMICH TOMOIIIBIO.
OcyecTBASTH CAMOKOHTPOJIb  BBINOJHIEMBIX JEHCTBUMN
W CaMOIIPOBEPKY pe3yibTaTa BBIYMCIICHHH, MPEeoOpa3oBaHUM,
MOCTPOCHU.

Pemars mnpocreiilume 3agauyM U3 PEAIBbHON  KHU3HH,
NPUMEHAThL MaTeMaTH4YeCKHe 3HAHUS Ui pElICHUs
3a7a4 M3 JPYTUX [MPEAMETOB.

Pemars mnpocreiilnue TeKCTOBbIE 3a/Ja4d, CPABHHUBATD,
BBIOMPATDH CNOCOOBI PEIICHUS 3a/1a4H.




8 KJIACC (ue menee 102 u)

Ha3Baunmue

pasgena  (tembl) | OCHOBHOE cOAep:KaHUE OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00YYAIOIIUXCS

Kypca (uuciao

4aCoB)

Yucaa u | KBagpataeiii kopeHb u3 uucna. [lowamue 06 | ®opMyJUpPOBATH oOmNpeesieHHe KBaJAPaTHOTO KOPHS W3
BbIYMCJICHHSL. UppayuoHanrbHoM yucie. Jlecsaimuynvle npubIudxdcenus: | Yucia,  apuMETHYECKOro  KBaJApaTHOIO  KOPHS  IpHU
KBaaparubie UPPAYUOHATLHBIX YUCE. HEOOXOJUMOCTH C BU3YAJIbHOU OTIOPOH.

KOpPHHU Jevicmeumenvuole yucaa. Cpasnenue | IIpuMeHATH OTEpAIMI0 M3BJICUCHUS KBAJAPATHOTO KOPHS
(159) oelicmeumenbHblx yuycer. Apubdmernueckuit | u3

KBaJPaTHBIN KOPEHB.

VpaBHeHHe BHa X° = &,

CpoiictBa apupMeTHUYECKUX KBaJpaTHBIX KOpPHEH.
IIpeoOpazoBanue YUCIIOBBIX BBIPAKCHUI,
CoJIepXKalIuX KBapAaTHbIE KOPHHU.

YuUCia, UCMOJIb3YS TIPU HEOOXOAUMOCTH KAJAbKYJISITOP.
OlleHl/lBaTl) KBaApaTHbBIC KOpHH LOCJIbIMH 4YHUCIaMH U
JOCCATUYHBIMU )Ip06${MI/I.

CpaBHuUBaTL ¥  YNOPSAAOYMBATH  DPALMOHAIBHBIE U
WppallOHANIbHBIE ~ YHCJIa, 3alUCaHHbIE C  TMMOMOIIBIO
KBaJPAaTHBIX KOPHEW MpU HEOOXOJAMMOCTH C HaIpaBJIsSIONIeH
MTOMOIIKIO.

HccaenoBarb ypaBHEHUE X2 =

npuOIKEHHbIE KOpHU Tipu & > 0.

HccienoBarb CBOMCTBA KBAAPATHBIX KOPHEW, MPOBOJS
YHCIIOBbIE SKCIIEPUMEHTHI C HCIIOJIb30BAHHEM KaJIbKYJISTOpa
(KoMIIBIOTEDPA).

IIpumensiTh cBolicTBa apuMeTHYECKHX KOpHel 1
npeodpa3oBaHUsl BbIPAKEHU.

BopinoaHATL, mnpocreiie npeodpasoBaHMsl BbIPAKCHUM,
coJIeprKalluX KBaJlpaTHbIE KOpHU. BeIpakaTs nmepeMeHHbIC U3
FEOMETPUYECKUX U PU3ndecKkux (GopMyIl Mpu HEOOXOAUMOCTH
C OTIOPOH Ha MpaBuUIIo.

a, HaxXOJUTHL TOYHBIE H

BbluuciasiTh  3HAYEHHS]  BBIPAKCHMI, COJZIeprKaluX
KBaJpaTHble KOPHM, UCHOJb3ysd TMpPH HEOOXOIUMOCTH
KaJIbKYJIATOP.

Hcnmoab3oBats B X0J€ pemiceHud 3a4ad OSJICMCHTAPHBIC
MPCACTABJICHNS, CBA3AHHLIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMU




BCJIMYHH.
3HAKOMUTHCS C HCTOpHGfI Pa3sBUTUA MaTECMaTHKHU.

Yucaa "
BbIYHCJICHHS.
CreneHbc HeJbIM
nokasareyem(7 4)

Crenenp ¢ wnenbiM  nokasareneM. CranmapTHas
3amuch 4ucina. Pa3Mepbl OOBEKTOB OKPYIKAIOIIETO
Mupa (OT 3J€MEHTapHbIX YaCTULl A0 KOCMHYECKHUX
00BEKTOB), JUINTEIbHOCTh IPOLIECCOB B
OKPYKAOIIEM MUPE.

CBolicTBa CTEIIEHH C IIEJIBIM [TOKA3aTeNIEM.

@opMyIHpPOBaThL  ONMpeAeJeHHe CTCICHH C  IICNIBIM
nokazaTesieM(Ipu He0OXOAMMOCTH 110 BU3YyaJIbHOM OTIOpe).
IpencraBasaTs 3anuch OOJBIIUX W MaJbIX 4YHCENI B
cragmaptHoM Bujae. CpaBHMBATh 4YWCIA W BEIWYHHEI,
3alMCaHHbIE C UCTIOJb30BaHueM cTeneHu 10.

Hcnoab3oBaTh 3amMchb YUCEI B CTaHJAPTHOM BHJIE IS
BBIPOKEHUS Pa3MEpPOB 0OBEKTOB, JTUTSIHHOCTH MPOIIECCOB B
OKPYXKaIOIIEeM MHUPE.

@D opMyTHpPOBaTh, 3aMUCHIBATH B CHMBOJIHYECKOii (opme
U WUIIOCTPUPOBATh IPHMMEPaMM CBOMCTBAa CTENEHH C

HEJTbIM noKa3aresiem (mpu HE0OX0IMMOCTH C
UCII0JIb30BAHUEM BU3YaJIbHOM OTIOPBI).
I[IpumensiTh cBolicTBa crTeneHu s MpeoOpa3zoBaHUs

BBIpOXCHUH, COACPIKAITNX CTETIEHU C IEIBIM MOKa3aTesieM C
UCIIOJIb30BaHUEM CHpPaBOYHON HHOpManyuy. BbINOIHATH
AeficTBUS C YUCIAaMM, 3alMCaHHBIMM B CTaHAAPTHOM BHJE
(YMHOJKEHHE, [ICJICHHE, BO3BEICHHE B CTCIICHB).

Auaredopanuyeckue | KBagpartuelii TpéxwieH. Pasnoxenue kBanpatHoro | Pacmo3HaBaTh  KBaJpaTHbBI  TPEXWIEH, YCTAHABIMBATH

BbIPa:KeHH . TpEXWICHAHA MHOKUTEIIH. BO3MOYHOCTb €T0 Pa3io’KEeHUsI HA MHOKHUTEIH.

KBagparubii PackiaapiBaTh HA MHOKHTEJIM KBAJPaTHbIM TPEXUIEH C

TPéXwieH HEOTPUIATENIbHBIM TUCKPUMHHAHTOM IMPH HEOOXOJIUMOCTH C

(54) OIIOPOH Ha AJITOPUTM IIPABUJIA.

Aareopanvyeckne | AnreOpanueckas 1poOb. JlomycTumble 3HaueHus | 3anMchiBaThL — anreOpamveckue BoelpaxkeHus. HaxoauTb

BbIPa:KeHH . MEePEeMEHHbIX, BXOIIIIMX B  anreOpanyeckue | 006JacThb OMpeNeieHHs PAIOHATBLHOTO BEIPAKEHHUS.

Aareopanmdeckasi | BelpakeHus. OCHOBHOE CBOMCTBO anreOpandeckoil | BLINOMHATH  YHCIOBBIE TOJCTAHOBKM W BBIYMCJIATH

Apoob npo6u. Cokpaienue Apooei. 3Ha4YeHHe IPoOH, B TOM YHUCJIE C TOMOIIBIO KAIbKYISATOPA.

(15 g) CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE U JeleHue | @OpMyJIUpPOBaTh OCHOBHOE CBOMCTBO  anredpandeckoit
anreOpanyecKux npooeit. [IpeobpazoBanue | ApoOU U MPUMEHSITH €ro JUIsd peoOpa3oBaHus ApoOeH.

BBIpaXKEHUH, COIEpIKaIUX alredpanyeckue Ipoou.

BbINoHATHL JAelicTBUSA C anreOpandyeckuMu ApoOsSMHU MpHU
HE00XO/IMMOCTH C HampaBisoomed nomompio. [IpuMeHsaTh
npeoOpa3oBaHUs  BBIPAKEHUM  JUId  pelleHus  3ajad.
Boipa:kath nepemeHHble 13 Qopmyn  (puzHyecKux,




TCOMETPUYECKHUX, OMHUCHIBAIOIIUX OBITOBBIC CHTYAllMH) TIPU
HE00X0JMMOCTH € HapPaBJISIOUIEH IOMOIIBIO.

YpaBHeHus KBanparnoe ypaBHenue. HenosHoe kBaapaTHoe | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.
U HepaBeHCTBA. | ypaBHeHHe. @Dopmyna  KopHell  KkBaapaTHOro | 3amuchiBaTh (pOPMYJIy KOpHEH KBaJpaTHOIO YpaBHEHUS;
KBaaparubie ypaBHeHus. Teopema Buema. peliaTh KBaJpaTHbIEe yPaBHEHUs] — I0JIHbIE U HETOJIHBIE (C
YPaBHEHUS Pemenue ypaBHEeHHH, CBOAALIMXCS K KBaJPAaTHBIM. | MCIOJIb30BAHUEM CIPABOYHON MH(POPMALIH).
(15 9) [IpocreitmenpoOHO-pallMOHATFHBIC YPAaBHEHUS. IIpoBoauTh mnpocTeillIMe HMCCIACI0BAHUSA  KBAJPATHBIX
Pemenne TeKCTOBBIX 3aJja4 ¢ TOMOUIbIO KBAJIPATHBIX | YpaBHEHUH.
YPaBHEHUM. Pemiate ypaBHeHHMsi, CBOJAIIMECS K KBaJApaTHBIM, C
MOMOIUIBIO TPE0Opa30BaHUM U 3aMEHO IEPEMEHHON C OTOPOI
Ha aJIrOPUTMIIPaBUIIA.
HaOuropath M aHAJIM3UPOBATH CBSI3b MEXAY KOPHIMH H
K03 duImeHTaMH KBaApaTHOTO YpaBHEHUS.
Ilpumensmo meopemy Buema o0ns pewenus 3adau (c
UCNONb308aHUEM 00PA3YQ).
Pemath TeKcTOBBIE 3a/a4M AITreOpandecKUM CIOCOOOM:
NEPEXOIUTh OT CIOBECHON (OPMYITHPOBKH YCIOBHSI 3aJlauH K
anreOpandyeckol MoJEIM IYTEM COCTABIICHUS YpaBHEHMUS
(mpu HEOOXOJAMMOCTH C HAIMPABIAIONICH MOMOIIBIO); PEIIaTh
COCTAaBIIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATh Pe3yJIbTaT.
3HAKOMHUTBCSI ¢ HCTOPHEi Pa3BUTHS aJIreOpHI.
YpaBHeHus JIuneliHoe ypaBHEHHE C ABYMs IlepeMEHHbIMHU, ero | PacnmosnaBarth JMHEHbIE ypaBHEHUS c JBYMS
W HepaBeHCTBA. | rpaQuK, MpUMEpbl pEHICHHUs] ypaBHEHH B LeENbIX | nepeMeHHbIMU. CTPOUTHh TpaduKu JHUHEWHBIX YpaBHEHHIl, B
Cucrembl quclax. TOM 4YHClie HCcHnoJb3ys uudpoBbie pecypebl  (npu
YPaBHeHUil Pemenune cucrem [AByX IUHEHHBIX YypaBHEHUH C | HEOOXOJIUMOCTU COMOPOM HA aNTOPUTM Y4eOHBIX JIEHCTBUM).
(13 g) nByMsi mepeMeHHbIMH. [Ipumepsl pemienusi cucteM | Padinuuyarh mapaiienbHble U MepeceKarolrecs MpsMble 10

HEJIMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU.
I'paghuueckan unmepnpemayus ypaenenus ¢ 08yms
NnepeMeHHbIMU U CUCeM YPABHeHUll ¢ O08YMs
nepemeHHbIMU.

Pemenne TEKCTOBBIX 3aJa4 C IIOMOILBIO CHCTEM
YPaBHEHUHU.

UXYpPaBHEHUSIM.
Pemiatp cuctemMbl [BYX JUHEHHBIX YypaBHEHHH C ABYMS
MEPEMEHHBIMH MOJACTAaHOBKON U CIIOKEHUEM.

Pemats mnpocreiimiue CUCTEMBI, B KOTOpPBIX OJIHO W3
yYpaBHEHMH He SBJISETCS JUHEWHBIM NPH HEOOXOIMMOCTH C
HaIIPaBJIAIOLIECH TOMOIIIBIO.

Ilpugeooums 2pagpuueckyro unmepnpemayuro peuieHusl
VpasHenuss ¢ 08yMsi NePeMeHHbIMU U CUCeM YDABHEeHUll C




08YMANEPEMEHHbIMU.
PemaTh TeKCTOBBIE 32/1a4M AITeOpPanUECKUM CIIOCOOOM.

YpaBHeHust
U HepaBeHCTBA.
HepaBencrBa (12

1)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ onHOM nepemeHHOW. JIMHEenHbIE
HEPaBEHCTBA C

OlHON mepeMeHHOM u ux peuieHue. CHCTEMBbI
JIMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW M UX
peuieHue.

N300pakenue pelleHus JTUHEHMHOrO HEpaBEHCTBA U
X CUCTEMHA YUCJIOBOM MPSIMOM.

@®opMyJIHPOBATHL  CBOMCTBA  YHUCIOBBIX  HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAUHATHOW IPSMOMN.

IIpuMeHsATHL CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3aad.
Pemiate JIMHENMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pakaTh pelieHne HEPaBEHCTBA HAa YUCIOBOM MIPSIMOiA.
Pematp cucreMbl JMHEWHBIX HEPAaBEHCTB, H300paxarhb
peleHne CUCTEMbl HEPaBEHCTB HAa YHWCJIOBOM MNpsSMOW IIpU
HEO0OXOMMOCTHC BU3YAJIbHOM OTIOPOH.

DyHKIUH. [lonstne ¢yukuuu. OOnacte omnpeaeneHuss u | Memoab3oBath  QYHKIHMOHAIbHYI0  TEPMHHOJOTHIO M
OcHOBHBIE MHO>K€CTBO 3HaueHH ¢(yHkuu. CrocoObl 3aaHusl | CHMBOJIHUKY.
nousitus (5 4) (byHKIMH. BoiuncaaTs 3HavyeHMsi (QYHKIUN, 3aJaHHBIX (QopmynaMu
I'papux  ¢ynkiuu. CsoiictBa  (yHkiumu, ux | (Ipu  HEOOXOMUMOCTH  HCIOJIB30BATh  KAIBKYJISATOD);
oToOpakeHHe Harpaduke. COCTABJISITH TA0JMIBI 3HAYEHUH (YHKITUH.
Crpoutb no Toukam rpaguku QyHKIIHIA.
OnuceiBaTh  cBoiicTBa  (QyHKIIMM HAa  OCHOBEe e
rpau4ecKoro  TPEACTABICHHUS TPH HEOOXOJUMOCTH C
HaIMPAaBJISIONIEH TOMOIIBIO.
Hcnoab3oBath  (QYyHKUHOHAIBHYH0O TEPMHMHOJIOTHI0 W
CHMBOJIHKY.
HccaenoBars npuMepsl IpaguKoB, OTPAKAIOIIUX pealbHbIC
nporeccel U sBiaeHuA. IIpuBOANTL NpUMeEpbI MPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOMCTBaMHU.
Hcnoab30BaTh  KOMNbIOTEPHbIE  NPOrpaMMbl s
nocTpoeHUArpagukoB GYHKUUN U U3YUEHHsI UX CBOMCTB
DOyHKUIMU. Urenue wu mnoctpoeHue rpaduko ¢yHkuuil. | Haxoguts ¢ nomoumpio rpagpuka GyHKIUN 3HAYEHUE OJHOM
YuciaoBblie [Ipumepsl rpadukoB  GyHKUMH, OTpa)kalOIIMX | U3PACCMATPUBAEMBbIX BEJIMYMH MO 3HAYEHUIO APYTOM.

¢yuxmun (9 v)

peabHbIE TTPOLECCHI.
OyHKIMM, ONMCHIBAIOIIME MPIAMYI0O MU O0OpaTHYIO
MPONOPIMOHANIBHBIE 3aBUCUMOCTH, HX Tpaduku.
I'unepOoua.

I'padux Gpyskuun 'y = X

Oyaxmun Yy = x5,y = XX,y = x, ¥y =k/x;

B HECJIOKHBIX  CIydasXx BBIPaKaTh
3aBHCHMOCTb MEXK]ly BEIMYMHAMU.
OnuceiBaTh XapakTep HM3MEHEHUS OJHOU
3aBUCUMOCTHU OT U3MEHEHUS JPYron
Pacno3snaBatrs Buabl u3ydaeMbix ¢yHkuuid. Iloka3piBaTh
CXeMATHYEeCKH II0JIO)KCHUE Ha KOOPAWUHATHOM IUIOCKOCTHU

dopmy.ioi

BCIMYMHBI B




epaghuyeckoe
peulerue ypasHeHull U CUCMeM YPAGHEHUL.

rpadukoB dynximii Buma:y = X2, ¥y = x5,y = /x, y =k/x.
Hcnouab30BaTh PYHKIHOHAJIBHO-TPA(HUYECKUE
NPeACTABJICHU U1 PEIICHUS U UCCIECNOBAaHNS YPAaBHEHUM U
CHUCTEM YPaBHEHUM.

IIpumensTe nHMppoBbIe pecypcbl s [IOCTPOEHUS
rpaduKoBQYHKIMIA.
IloBTOpEeHuUe [loBTOpeHne OCHOBHBIX TMOHATUH U  MeToJ0B | [IpuMeHsITH cmOCOOBI CpaBHEHUSI YWCEN, BBIYUCICHUH,
U 00001meHune KypcoB 7 u 8 npeoOpa3oBaHUil BIPAXKEHUM, pEILICHUS] YpaBHEHUH.
(6 1) KJIacCOB, 000011IeHNEe 3HaHUH. OcymiecTBJIATE CAMOKOHTPOJIb BBINIOJHAEMBIX JIEHCTBUI

M CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUN, TIPEOOpa3oBaHuUM,
ITOCTPOCHUN.

Pemars 3agaum w3 peasbHOl KM3HM, TNPHMEHSATH
MaTeMaTUYeCKUEe 3HAHUS I PEIICHUs 3aJad W3 JAPYrux
MPEIMETOB.

Pemath TekcTOBBIE 3ajaum,
CIOCO0bI PEIICHUS 3a/1a4H.

CpaBHHBaTh, BbBIOMpPATH

9 KJIACC (ue menee 102 u)

Ha3zBanue
pa3nena  (tembl) | OCHOBHOE COldep:KaHUE OcHOBHBIE BU/IbI IEATEIbHOCTH 00y4al0IIUXCS
Kypca (umcJio
4acoB)
Yucia u | ParmonanpHble  yMcna, uppayuouanvHvle yucia, | Pa3BuBaTh NpeACTaBJeHHs] O YHCIAaX: OT MHOXKECTBa
BBLIYHCJICHUS. KOHeuHble U OecKoHeuHble Oecsamuynvie OpoOU. | HATypallbHBIX YHCEI A0 MHOXKECTBA ACHCTBUTEIbHBIX YUCEIL.
JleiictBuTenbHble | Muoocecmso OeticmeumesbHbixX yycen, | O3HAKOMHUTHCA c BO3MOKHOCTBIO MIpEICTaBICHUS
YHucJaa Oelicmeumelibivle yuciaa Kax OeckoHeyHble | NIeCTBUTEILHOTO 4YHCia KakKk OECKOHEYHOU JECATUYHOU
(9 9) oecamuunblie Opobu. Bzaumno ooHo3naunoe npodu,

coomeemcmeue MmedHcoy MHOJcecmeom | NPUMEHAThb JIECATUYHBIE MPUOMMKEHUS pPalUOHANBHBIX H

0eliCEUMEeNbHbIX  YUCET U MHONCECEOM MOYEK
KOOPOUHAMHOU NPSAMOU.

CpaeHeHue oeticmeumesbHbixX qucei,

UppalMOHAIIbHBIX YU CEIL.
3anucvieams, cpasnueams u
OeticmeumenvHvle YUCIA.

ynopaoouueamo




apugmemuueckue Oelucmsus ¢ OelucmaumeIbHbiMu
YuUCIaMU.

[MpubmmkEHHOE 3HAYCHWE BEIIMYMHBI, TOYHOCTH
npubmmkenus. Oxpyrienue uwucen. [lpukugka u
OLICHKA PE3YJIbTaTOB BHIYUCIICHUM.

BpInoIHATBL, codYeTass YCTHBIE U IHCbMEHHBIE IPUEMBI,
apudgMeTnyecKue AefiCTBUA C PaLMOHAIBHBIMM YHUCIIAMU;
HAXOAUTh 3HAYCHMS CTENEHEH C LENbIMM IMOKa3aTels MU U
KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHU.
IHony4yuTh mpeacraBjeHHe O 3HAYMMOCTH JCHCTBUTEIbHBIX
4yCel B IPAKTUYECKOM AESATEIIBHOCTH YEJIOBEKa.
AHaIU3UPOBATh M JeJaTh BbIBOJABI (I10C/1€ COBMECTHOIO
aHaJIM3a) O TOYHOCTHU MPUOIHMKEHUS JEHCTBUTEIBHOIO YnCIa
IIPU PELIECHNH 3a/1a4.

OKpyIJsiTh ICHCTBUTEIBHBIC YUCIIA, BBINOJHATH NPUKHAKY
pe3yJibTaTa BBIUYHUCICHUN, OLEHKY 3HAYEHUH YHCIOBBIX
BBIPAKEHUM.

3HAKOMHUTBHCS C UCTOPHUEN Pa3BUTHSI MATEMaTHKH.

YpaBHeHust
U HepaBeHCTBA.

YpaBHeHust c

OHOM
nepeMenHoii(14 1)

JluneiiHoe  ypaBHeHue. PemeHune  ypaBHEHHI,
CBOJISTIINXCS KITMHEHHBIM.

KBanmpaTtHoe ypaBHeHue. PemieHue ypaBHEHUH,
CBOILIMXCA K  KBaJApaTHbIM.  buKBagpaTHbIe
YpaBHEHHUSI.

Ilpumepvr  pewenus  ypasuenuu  mpemvel U
uemeépmou cmenenet paznodacenuem Ha
MHOdCUmMENU.

Pemenne  ApoOHO-pallMOHANBHBIX  YpaBHEHHUHU.
Pemenne  TeKCTOBBIX  3amady  airedpandeckum
METOJIOM.

OcBauBarh, 3alIOMHHATL W NPHUMEHATH TIpaduyeckue
MeTO/bl NIPU PElICHUH YpaBHEHUMN, HEPABEHCTB U UX CHCTEM
(mpu HEOOXOTUMOCTH C ONOPOH Ha alrOpUTM Yy4eOHBIX
JIEHCTBH ).

Pacno3naBaTs 11€1bI€ U IpOOHBIE YPABHEHUS.

PemiaTh JiMHeliHbIe M KBaJpaTHbIE YPABHEHHs, yPaBHEHMS,
CBOJSLIMECS K HHMM, MpPOCTEHIINE JIpOOHO-palMOHATIbHbIE
YpaBHEHHS.

IIpeanaraTb BO3MOXHbBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
3aj7a4, 00CyK1aTh X M PelIaTh TEKCTOBBIC 3a/1a4l Pa3HbIMU
crioco0ami.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS MaTEMaTHKH

YpaBHenus

U HepaBeHCTBA.
Cucremsl
ypaBHennii(14 1)

JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €ro
rpa¢puk. Cucrema JByX JIMHEWHBIX YpaBHEHHH C
JBYMS IEPEMEHHBIMU U

e¢ pemieHue. Pemienue cucrteM JABYX YpaBHEHU,

OJIHO W3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOPOU
CTEIICHH.

I'paduueckas MHTEpHIpETALIUS CUCTEMbI YPAaBHEHUH C
JBYMSIEPEMEHHBIMU.

Pemenue TCKCTOBBIX 3aga4 anre6pa1/1qec1<I/IM

OcBauBaTh U NPUMEHATHh IPUEMBI PELICHUS CUCTEMBI JBYX
JUHEHHBIX YPaBHEHUH C JIBYMS TEPEMEHHBIMH M CHCTEMBI
IBYX

yYpaBHEHHi, B KOTOPBIX OJHO YpaBHEHHE HE SBISETCS
JMHEWHBIM (IO BU3YalIbHOM OHOpe).

Hcnonb3oBath byHKIIMOHATBHO-TpaduyecKre
NpPECTaBICHUS Ul pellleHUsl M MCCJIeI0BaHNsl YPaBHEHUN U
CHCTEM.
AHAJTU3NPOBATH TEKCThI 3a1a4,

pemaThb ux




crioco0oM.

anreOpandyeckuM CcrocoOoM: MepexoauTh OT CJIOBECHOU
(GOpMYITUPOBKHU YCIOBHS 3a7aud K anreOpamuecKod MoJenu

IyTEM  COCTaBJICHHsS  CUCTEMbl YpAaBHEHUH;  pellaTh
COCTAaBJICHHYIO CHUCTEMY YPAaBHEHUW; HHTEPHPETHPOBATH
pe3yJIbTar.

3HAKOMMTBCS ¢ MCTOPHEH pa3BUTHs MaTEMaTHKU

YpaBHeHust
W HepPaBeHCTBA.
HepaBencrBa (16

4)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

JIuHeliHbIE HEpaBEHCTBA C OJHOW NMEPEMEHHOW M MX
pemienne. CucremMbl JIMHEWHBIX HEPABEHCTB C
OJIHOW IIEPEMEHHON M HXPEIICHHE.

KBagpaTHble HEPABEHCTBA U UX PELICHUE.
I'padmueckas mHTEpHpeTalyisi HEPABEHCTB U CHUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMHU.

Yurarh, 3a11MCbIBATh, IOHUMATh, HHTEPIPETHPOBATH
HEPAaBEHCTBA; HCIMOJIb30BaTh CUMBOJMKY W TEPMHHOJOTHIO.
BbinosHATL npeoOpa3oBaHUsl HEPABEHCTB, HCMOJIb30BaTh
JUIApeoOpa3oBaHusl CBOWCTBA YNCIOBBIX HEPABEHCTB.
Pacno3HaBath JIMHEHBIC U KBaIpAaTHBIE HEPABEHCTBA.
Pemiate JIMHEHBIE HEPAaBEHCTBA, CHCTEMBI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINX KBAJPAaTHOE
HEPaBEHCTBO, W pemarb HX; O00CYKAATh IOJy4ECHHBIE
pemienus. M300paxkars penieHne HEPaBEHCTBA M CHCTEMBI
HEPaBEHCTB Ha YMCIOBOM MPSIMOW, 3alMCbIBATH PEIICHHUE C
MTOMOILBIO CUMBOJIOB.

Pemath kBagpaTHbIE HEPABEHCTBA, MCIOJB3Ys TpadudecKkue
IIPEICTABIICHMUS.

OcBanBaTh W NPHUMEHATb HEPABEHCTBA IPU PEUICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyukuuu(16 u)

KBanpatuunas ¢ynkuus, e€ rpaduk u CBOICTBa.
[Tapabora, KoOpAWHATHI BEPIIMHBI TapaboJbl, OCh
cumMmerpun Tiapabosbl.  CreneHHble (YHKIUU C
HaTypaJbHBIMU TOKa3aTelsIMH 2 U 3, UX rpaduKi U
CBOMCTBA.

I'papuxu pynxnumii: y = kx,y = kx + b,y = ax?y
= ax®,

y=+/x,y =k/x.

Pacno3naBartnb BUJIbI M3y4aeMbIX (hyHKIIHI;
WIIOCTPUPOBATH CXeMaTHYeCKH, 00BSCHATH
pacIoJIO’KEHHE Ha KOOPAMHATHOM IUIOCKOCTH TpaduKOB
yskmmii Buma:y =y =kx,y = kx + b,y = ax3,y = axé,
y=+/x,y =k/x.

B 3aBMCHMOCTH OT 3HaueHHH K03((HUIIMEHTOB;

OIMCBIBATh UX CBOMCTBA.

Pacno3snaBaTh KBaJpaTHUHYIO (QYHKIHIO IO hopmyIie.
IIpuBoANTH NpUMepPHl KBAJAPATUYHBIX 3aBUCHUMOCTEH U3
peanabHOM KU3HHU, PU3UKH, TEOMETPHH.

BoisiBasATb ¥ 0000maTh ~ 0COOEHHOCTHM  Tpaduka
KBaJpaTUYHOM (QyHKUMH Yy = ax® + bx + ¢ (pu
HE00XOIMMOCTH C HAaPaBJISIONIeH TOMOIIBIO).




Crpouth W  u300paxkaTb  CXeMAaTHYeCKHM  rpaduxu
KBAQIPATUYHBIX (YHKIMH, 3aJaHHBIX (OpMylamMu Buaa Yy =
2 v = ay?

axs,y = ax + q,y

_ 2y = ay?

= ax + p),y =ax" + bx + ¢ (mpu HEOOXOAUMOCTH C
BU3YaJIbHON OMOPOIA).

AHAJM3HPOBATh M MNPHUMEHSITh CBOMCTBA H3yYCHHBIX
(GYHKIMIA 11 UX [OCTPOCHHS, B TOM YHCJIE C MOMOIIBIO

1M (POBBIX PECYPCOB.
Yucnaosble [ToHATHE YMCIIOBOM NOCIIENOBATEIBHOCTH. OcBauBaTh W NPUMEHATh UHACKCHbIE 0003HAYEHUS,
1ocJIe0BaTe/Ib- 3ajaHue  TOCIENOBAaTENbHOCTH  PEKYPPEHTHOW | CTPOMTH peuyeBble BBICKA3bIBAHMS C HCIOJIb30BaHUEM
HOCTH dhopmyroit u hopmyIoii N-To wWieHa. TEPMHUHOJIOTUH, CBI3aHHOM C MMOHATHEM TOCIEA0BATEIBHOCTH.
(15 9) Apudmernueckas M TeoMETpUUYECKash IMPOTPecCUd. | AHAJM3UPOBATH (PopMynly N-ro uieHa MociaeA0BaTeIbHOCTH

@opmynasl N- TO WieHa apuUPMETHYEeCKOH U
F€OMETPUYECKON MPOrpPECCHM, CYMMBI IEpPBBIX N
YJICHOB.

Hzobpasxcenue  unenoé  apugmemuueckou — u
2€0MEempUYecKol  Npocpeccutl — Mmouykamu  Ha
KOOPOUHAMHOU NIOCKOCMU.

Jluneiinoi u sxcnonenyuanvuwviii. pocm. CnooacHvie
npoyeHmul.

WIM PEKYPPEHTHYI0 (GOpMyly M BBIYHCIATH  YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMHU  (QopMyTIamHu.
YcranaBauBarth 3aKOHOMEPHOCTb B IIOCTPOCHHUU

MIOCTIEIOBATEIIHPHOCTH, €CITU BBINIMCAHBI TIEPBBIE HECKOJBKO €€
YJIEHOB.

Pacno3naBarb  apudmeTHUECKyl0 U
MIPOrPECCUU MPHU pa3HbIX crocobax 3a1aHusl.
Pematp 3amaun ¢ ucnoib3oBaHuEM (opMmysn N-ro uieHa
apu(METUYECKOW U TEeOMETPHUYECKON IMpPOTpeccHuid, CyMMBbI
MEPBBIX N YJICHOB C OMOPOIi Ha CIIPABOYHYIO HH(POPMAIHIO.
H3o00pasricamb  unenvl nocie0o8amenbHOCMU MOYKAMU HA
KOOPOUHAMHOLL NIOCKOCU.

PaccmarpuBath npumMepbl NpPoOECCOB W SIBJEHUHN U3
pealbHOM  JKU3HH,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apudmeTnyeckoit IPOTrpeccu, B reOMEeTPUYECKON
MIPOTPECCUU; UZ0OPAICAND

coomeemcmayoujue 3a8UCUMOCIU epaguyecKu.

Pemats mnpocreiimme 3axa4mM, CBA3aHHBIE C YHCIOBBIMHU
MOCJIeI0BATEIbHOCTSIMU, B TOM YHCIIE 3a/laud M3 peaJbHOMN
KU3HU C  HUCHOJb30BaHHMEM  LU(POBBIX  TEXHOJOTUH
(9JIEeKTPOHHBIX TAOIUL], IPaPUUECKOTO KAJIBKYIATOPA U T.I1.).
Pewamv 3a0auu Ha CIOJICHbIE NPOYEHMbl, 6 MOM UUCTe

TeOMETPHUYECKYIO




3a0a4u U3 peanrbHou  NPAKMuku (C  UCNOTIb308AHUEM
KalbKyIamopa,).

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS MAaTEMATHKH.

IMoBTOpEHUE,
00001IEHHE,
cucTeMATH3AIMS
3HAHMH

(18 v)

Yucaa M BbIYMCIeHHs (3amUCh, CpaBHEHUE,
I[ef/'ICTBI/Ifl C I[ef/'ICTBI/ITeJH)HI)IMI/I qucjiaMu, 4HuCJIOBasd
npsAMas; IPOLEHTBI, OTHOWUIEHUs, IPONOPLUH;
OKpYIJeHue, NPUOMMKEHNE, OIEHKA; peIICHHE
TEKCTOBBIX 3aJ]a4 apU(PMETUUECKUM CIIOCOO0M).

Aaredpanyeckne BbIpaxeHusi (TpeoOpasoBaHue

anredpanvyecKux BBIPAKEHHUIA, JIOTTyCTUMBIE
3HAYCHMS).
@dyuknun (TIOCTPOEHUE, CBOWCTBA H3YYCHHBIX

¢GbyHKIM; rpaduueckoe pelieHue ypaBHEHUH U UX
CUCTEM).

OnepupoBaTth MNOHATHUSIMH. MHOXXECTBO, II0JJMHOXECTBO,
omepaluy HaJ MHOXECTBaAaMH; MCIOJb30BaTh rpaduyeckoe
IPEJCTaBICHUE MHOXECTB JUIsl  OMNMCAHUS  PEAJbHBIX
IPOLECCOB U SIBJICHUH, NpU pEHIeHMH 3aJad U3 JPYrux
Y4eOHBIX MPEIMETOB. AKTYAJIU3HPOBATH TEPMHUHOJIOTHIO U
OCHOBHbIE /1eliCTBHS, CBSI3aHHbIE € YMCJIAMM. HaTypaJbHOE
YHCII0, IPOCTOE UCOCTABHOE YMCIIA, IETMMOCTh HaTYpaJbHBIX
4yycen, NPU3HAKH JEIMMOCTH, LEJI0€ YMCIIO, MOIYJb 4YHCIIA,
OObIKHOBEHHasi M JeCATHUYHAas JApoOH, CTaHAAPTHBIA BHJ
ymcia, apupMeTnyecKuiKBapaTHbI KOPEHb.

BbInoJgHATL JAeiicTBUSA, CPAaBHUBATHL M YNOPSAA0YMBATH
yucia, MPEACTaBIATh YHCIA Ha KOOPAMHATHOM MPSIMOI,
OKpYTJISITh YKCJIA; BBINOJHATHL MNPUKUAKY M OLEHKY
pe3yJabpTaTa BBIYMCICHUN.

Pemath TekcTOBbIe 3aa4M apUPMETUUYECKUM CIIOCOOOM.
Pemate mpakTu4yeckue 3aJadM, COJECpPXKAIHUE INPOLECHTHI,

JOJIM, YacTH, BBIPAXKAIOUIUE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsT — paccrosiHue, [[eHa — KOJIMYECTBO —
CTOUMOCTb, 00BEM paboThl — BpeMs —
MPOU3BOIUTENILHOCTD TPYJA.

Pa3zoupartnb peanbHbIe JKU3HECHHbIE CUTYalluH,
(¢popmysIMpoBaTh HX Ha S3bIKE MAaTEMATHUKH, HAXOAUTH
peleHue, MPUMEHSS MaTeMaTHYeCKUn ammapar,

HHTEPNPETUPOBATH PE3YJIbTAT
OnepupoBaTh NOHATHUSIMM. CTEICHb C LIEJBIM MOKa3aTEIEM,
apuMETHYECKU KBaJAPAaTHBIH KOPEHb, MHOTOYJICH,
anreOpanyeckas JpoOb, TOXKIECTBO.

BbINOJIHATL 0CHOBHBIC AEHCTBHUSA. BBIIOJHATH PACUYETHI 110
dbopMynam, peoOPa3oBHIBATH 1LIE€TIbIE, JPOOHO-PALMOHAIBHBIE
BBIDQXKEHUSI W BBIPAXEHUS C KOPHSAMH, pEAIU30BHIBATH
pa3oKeHUe MHOTOWIEHAa HAa MHOXKHMTENIH, B TOM YHCIE C




UCIIOJIb30BaHMEM (OPMYN Pa3sHOCTH KBaJIpaToOB M KBajpara
CYMMBI M  pa3HOCTH (C OMNOpPOM Ha  CIPABOYHYIO

uHpopMaIuo); HaXOJUTh JIOITYCTUMBbIE 3HAYEHUS
MEepPEMEHHBIX IS JpOOHO- PpalMOHAIBHBIX BBIPAXKEHUH,
KOpHEH.

MopenupoBathb ¢ nomouipo (GopMys peajabHble IPOLECCH U
ABJICHUS.

OnepupoBatb NOHATHAMM: (QYHKIUSA, TrpapuK QYHKINH,
HYJIU GbyHKIMH, MIPOMEXKYTKU 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKA BO3pacTaHusi, yObIBaHMs, HauOOJbIIee U
HauMeHbIlIee 3HaYeHUs (QYHKIINU.

AHaIM3UpPOBaTh, CpPaBHUBaThb, O00CYKIaThb CBOMCTBA
GYHKINH,

CTPOMTH UX I'paduKH.

OnepupoBaTh NOHATHAMM. TpsMas MPONOPIMOHAIBHOCTD,
obpaTHast  NPOMOPLUUOHANBHOCTb,  JIMHEHHas  (yHKIHS,
KBaapaTtuyHas QpyHkmus, nmapadosna, runepooa.
HUcnonb3oBars rpaukud I8 ONPENEIICHHUS  CBOWCTB,
IPOLIECCOB U 3aBUCUMOCTEH, Ul pELIeHMs 3aJad U3 APYTHX
y4EOHBIX NPEAMETOB U PEAIbHOM KU3HH; MOJAEJIHPOBATH C
IIOMOILBIO I'paMKOB peasibHbIE MPOLECCHI U SBJICHUS.
Boipazkath ¢opMyJIaMH 3aBUCHMOCTH MEXAY BEJIMUYNHAMH.




TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPU» (ITO I'OJAM OBYUEHUM)

7 KJIACC (ue meHee 68 u)

Ha3sBanmue OcHoBHOE coxepxaHue OcHoBHBIE BU/BI eATEJILHOCTH 00y4ar0UXCs
pasaesa (Tembl)
Kypca (umcJiio
4acoB)
IIpocreiimmue [Ipocreiiie reomeTpuueckue OOBEKTHI: TOUYKH, | ®OPMYJIHPOBATH OCHOBHBIE IOHATUS U ONIPE/ICICHHUS.
reoMeTpuuyecKne | MpsiMble, Iy4d U YIiibl, MHOTOYTOJIbHUK, IOMaHasl. Pacno3naBaTh H3ydeHHbIE TeOMeTpUUECKUe (PUTYPBI,
¢urypet u  ux | CMeXHbIE U BEPTUKAJIbHBIE YTJIbI. OnpeneasiTb X B3aUMHOE PACIIOIOKEHUE, BHITNIOJIHATH
cBoiicTBA. PaGora ¢ mpocreiiiinmMu yeprexamH. yepTéX 1O  YCIOBHIO 3agadyd  (C  HCIHOJb30BaHHUEM
H3mepenue WN3mepenue nHMHEWHBIX W YIVIOBBIX  BEJIMYWH, | CMBICIIOBOM  OMOpPBHI:  HABOJALIUE BOMPOCHI u/unu
reoMeTpuYecKnX | BHIYUCIIEHUE OTPE3KOB U YIJIOB. aNIropuT™Ma y4eOHBIX IEHCTBUM).
BeJIUYHUH [lepumerp u momans ¢uryp, cocraBieHHbXx u3 | [IpoBoauTh mpocCTeiilne MOCTPOSHUS ¢ MOMOIIBIO ITUPKYIIS
(14 q) MPSIMOYTOJIbHUKOB. Y JIMHEUKH.
N3mepsATh IMHEWHBIE U YIIIOBbIE BETUYUHBI T€OMETPUUECKUX
U IIPAKTUYECKUX OOBEKTOB.
Omnpenensitb «Ha IJa3 « pa3Mepbl pealbHbIX OOBEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY X pa3MEpOB.
Pemiatb 3ajaun  Ha BBIUMCIEHME JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.
Pemars 3aJjaun Ha B3aMMHOE pacroJioxKeHue
reoMeTpUYEcKux (uryp.
IIpoBoauTh KiIaCCU(PUKALUIO YIJIOB, BBIYUCIATh JUHEHHbIC
U YIJIOBbIE  BEJIMYMHBI, NPOBOJMThL  HECJI0KHbIE
HE00XO0/IUMBIE J0Ka3aTEeJIbHbIE PACCYXKICHUS.
3HAKOMMTHCA C UICTOPUEH PA3BUTHS IT€OMETPHH.
TpeyroabHuKkH [lonsiTEe O paBHBIX TpPEYroJbHUKAX W INepBUuHble | Pacmo3HaBaTh  mapel  PaBHBIX  TPEYTOJIbHMKOB  Ha
(22 v) NpPEICTaBICHUS O  paBHBIX  (KOHTPY?HTHBIX) | TOTOBBIX uepTexax (C yKa3aHHEM IPHU3HAKOB)  IpH
¢urypax. Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB. | HEOOXOAMMOCTH C BU3YyaJlbHOM OMOPOA.
[Ipu3Haku paBeHCTBa OpSAMOYTOJIbHBIX | BBIBOAMTHL  cineicTBUS  (PaBEHCTB  COOTBETCTBYIOIIMX
TPEYTOJIbHUKOB. 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYroJIbHUKA. | DOpMyIHpoOBaTh OTIPEJEIICHUS: OCTPOYTOJILHOTO,




PaBHOOe1peHHbIC 1 PABHOCTOPOHHUE TPEYTOJIbHUKH.
[IpusHaku U CBOMCTBA paBHOOEIPEHHOTO
TPEYrOJIbHUKA.

[IpoTtuB OonblIell CTOPOHBI TPEYTrOJbHUKA JIEKUT
OOJIBIIIUH yrOJI.

[IpocTenmme HEpaBEHCTBA B TEOMETPHUH.
Hepasencmeo mpey2onbHUKa. Hepasencmeo
JIOMAHOU.

[IpsMOYTONBHBINA TPEyroNbHUK ¢ yriaom B 30°.
[IepBble TOHATHSA O TOKA3aTEIbCTBAX B TEOMETPHUH.

TYIOYTOJIBHOTO, IPAMOYTOJIBHOTO, pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB; OHCCEKTPHCHI, BBICOTHI,
MCJUaHbIl TPCYIrOoJIbHUKA, CCPCANHHOIO IICPICHAUKYJIApaA
OTpe3Ka; NEepUMeTpa TPEyroJbHHKA IPU HEOOXOAUMOCTU C
OIIOPOM Ha AJITOPUTM IIPABUJIA.

®opmyHpoBaTh CBOMCTBAa M IMPU3HAKU PAaBHOOEAPEHHOTO
TPEYTrOJIbHUKA.

Crpouth uyeprexu, pewmiaTb 3aJa4d C  [IOMOIIBIO
HAXO0/IEHUSPABHBIX TPEYTrOJIbHUKOB.
I[IpumeHsiT  NpU3HAKUM  pPaBEHCTBA  MPSMOYIOJBHBIX

TPEYrOJbHUKOB B 3a/jadax (C MCIOJIb30BAaHUEM CMBICIOBOU
OTIOPBI: HABOJSAIIME BOIMPOCHl W/WUIM aITOPUTMa Y4eOHBIX
necTBuil).

Hcnoab3oBath HMPPOBIE pECYPCHI ISl MCCIe10BAHUS
CBOWCTB M3y4aeMbIX (PUTYD.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

IMapajseabHbie
npsimble, CcymMMma
yIJi0B

Tpeyrojbuuka (14

[TapannensHble TpsiMble, WX cBoMcTBa. Hakpect
Jexalue, COOTBETCTBEHHbIE U OJHOCTOPOHHHUE YTJIb
(oOpazoBaHHBIC TPU TEPECEUCHHH IMapaLICIbHBIX
MPSIMBIX CEKYIIEH).

®opmynupoBaTh  MOHSITHE  MApaUIEIBHBIX
HAXOIUTh IPAKTHYECKHUE TPUMEPBHI.

N3yuyaTh CBOWCTBa yrioB, 00pa30BaHHBIX IMPH MEPECCUCHUH
napajuIeIbHBIX IPSIMBIX CEeKyILen

MPSIMBIX,

q) IIpu3Hak napamiebHOCTH NPSAMBIX Yepe3 paBeHCTBO | [IpoBoauTh Aoka3arenbcTBa. DopmyanpoBaTh Teopemy
pacCTOSAHMKA OT TOYEK OJHOM MNPAMOM 10 BTOPOM | MAPAJUICIIBHOCTH  JABYX MPSAMBIX € IOMOLIBIO  YIJIOB,
IIPSIMOM. 00pa30BaHHBIX MPU IEPECEUCHUHM OSTHX HPAMBIX TpPETheil
Cymma yrioB TpeyroJlbHHKa W MHOTOYTOJIBHMKA. | IIPSIMOM.
BHemnue yriel TpeyrojpHuKa BeruncasTe CyMMy YIioB TPEYroJIbHUKA U MHOTOYTOJIbHHUKA.
Haxoauth uucioBsle U OyKBEHHblE 3HA4YEHUS YIJIOB B
FEOMETPUYECKHUX 3a/JladyaX C HCIOJIb30BAHUEM TEOPEM O
CYMMEYIJIOB TPEYroJIbHUKa U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS FEOMETPHH.
OxpyxHoctb  u | OKpY)KHOCTb, XOpAbl U JUAMETPbI, UX CBOWCTBA. | DOPMYJIHPOBATH ONpPENEJCHUS. OKPYXHOCTH, XOpPJBI,
KpYT. KacarenbHas  k  okpyxkHocTtd.  OKpYyXKHOCTB, | [MaMeTpa M KacaTeJbHOM K OKpyxkHOcTH. HM3ydarp ux
I'eomerpuueckue | BrucaHHasg B yroil. [lowamue ol MT, npumenenue 6 | CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
MOCTPOECHUS 3a0auax. buccexkmpuca u cepeounnviii | UcciienoBatb, B TOM 4YHCI€ MCHOJAb3YS LH(pPOBBIE
(14 9) NEePNeHOUKYIAP KaK 2eoMempuiecKue Mecma moyex. | pecypebl: OKPY)KHOCTb, BIMCAaHHYKO B YroJ;  IIEHTp




OKpyXHOCTh, OINUCaHHAs OKOJIO TPEYTrOJbHHKA.
BrcanHas B TpeyroJibHUK OKPYKHOCTb.
IIpocmetiwue 3a0auu na nocmpoerue.

OKpPYKHOCTH, BIIMCAaHHOM B YIOJ;
KacaTeJIbHbIX.

Hcnonvzosamv memoo I'MT onsa ooxkazamenbcmea meopem
0 nepeceueHuu  OUCCEKMpUC V208  MPEYeONbHUKA U
CepeOUHHbIX NEPNeHOUKYIAPO8 K CMOPOHAM Mpey2onibHUKA

¢ nomowwio I'MT.

PaBCHCTBO OTPE3KOB

OBiageBaTb MNOHATHSIMM  BIHCAHHOM M ONHCAHHOMN
OKPY)KHOCTEH TpeyrojbHHKa, HAXOAMTh LEHTPbl ATHUX
OKPYXKHOCTEH € ONOPOH HA aIrOpUTM IIPABHIIA.
Pematb OCHOBHbIE 3aJayM Ha IOCTPOEHHe. YIJa,
PaBHOTO JIaHHOMY; CEpEJUHHOTO NEepPIEeHIUKYspa JaHHOTO
OTpE3Ka;
OpsMOM,  NPOXOJAIIEed  4epe3  JaHHYyH  TOYKYy U
NEPNEHANKYJIAPHON  JTaHHOU IPSIMOI; OHUCCEeKTPHUCHI
JTAHHOTO yIJIa;
TPEYrOJbHUKOB 1O  pa3IU4YHBIM  3JeMEeHTaM  IpHU
HEO0XOIMMOCTH C HANpaBJIAIOLIEH TOMOIIBIO.
3HAKOMUTBCSH C MCTOPHUEN Pa3BUTHSI TEOMETPHH.

IloBTOpEHUE, [loBTOpeHue u 006001IeHNE OCHOBHBIX MOHATHH M | Pemarh 3agauym Ha NOBTOpPEHHE, WUIIOCTPUPYIOIIME

00001IeHNe METOI0B CBSI3U

3HAHUI Kypca 7 Kiacca. MEXy Pa3IudHbIMH YaCTSIMHU Kypca.

(44)

8 KJIACC (ue menee 68 u)

HasBanmue

pa3nena  (tembl) | OCHOBHOE COdep:KaHUE OcHOBHBIE BU/BI 1eATEJIbHOCTH 00YYAKOIIUXCH

Kypca (umcio

4acoB)

Yerpipéxyroasuu | [lapamnenorpamM, ero mnpusHaku U cBoiictBa. | M300paxkaTs " HAXOIHUTh Ha gepTexax

KH YactHble cirydan NapaJuIeJIOTPaMMOB | YETBIPEXYTOJIbHUKNPA3HBIX BUJOB U UX DJIEMEHTBHI.

(12 9) (MpsAIMOYTOJIHUK, poMO, KBajapar), WX NpU3HAKU U | DOpMYJMPOBaTHL  ONpeJeJeHHs:  IapaiesorpaMma,

cBoiictBa. Tpamenus. PaBHOOOKas U MpsAMOYrojbHas | MPsIMOYrojbHHUKa, pomMOa, KBaapaTa, Tpanelnuy, paBHOOOKOM
TpaINelnnu. Tpaneuuy, IpsMOYTroJbHOM Tpalelnnu.




Yosoenue meouanwl. llenmpanvnasn cummempus

Hcnonb3oBaTth Npu  pelleHHMH NPOCTEHIINX 3a4a4
IIPU3HAKYU U CBOMCTBA: I1apajuIeIOrpaMMa, IPsSIMOYTOJIbHUKA,
pomba, KBajapara, Tpaneuud, pPaBHOOOKOW Tpamenuu,
IIPSAMOYIOJIBHOW TpaneLuu.

IIpumeHsTH MeTOA yJIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABUJIA.

Hcnonb3oBarh 1U(pOBBIE pecypchl A HCCIEAOBAHUS
CBOMCTB M3y4aeMbIX QUTYp.

3HAKOMUTBHCS C UICTOPUEN Pa3BUTHS TeOMETPHUH.

Teopema @aJjieca
H  TeopemMa 0
NPONOPUHOHATBH
bK 0Tpe3Kax,
1noAo0HbIE
TpeyroiabHuku (15

4)

Teopema ®aneca u meopema 0 nPONOPYUOHATLHBIX

ompe3sKax. Cpennsis ~ JUHHS ~ TPEYroJIbHHKA.
Tpanenus, e€ cpenusas nuHuA. lIponopyuonanvhvie
ompe3Ku, nocmpoenue uemeepmozo

NPONOPYUOHATLHO20 OMPE3Kd.
Csoticmsa yeHmpa macc 8 mpeyeoibHuKe.

Ilooobnvie mpeyeonvnuxu. Tpu npusnaxka noooodus
mpeyeonvHuxos. [IpakTudeckoe MpuMEHEHHE.

IIpoBoaAMTH MOCTPOECHHUS C IMOMOUIBIO HUPKYIIA U JIMHEHKH
¢ wucnoib3oBaHue Teopembl Qaieca U TEOpPEMBI O
IMPONOPUMOHAIBHBIX  OTPE3KaX, CTPOMTb  YETBEPTHIU
MPONOPUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJISIIHOCTb.

HaxoauTes nogoOHbIe TPEYroJIbHUKH Ha TOTOBBIX YepTExkax
C YKa3aHHEM COOTBETCTBYIOIIMX IMPHU3HAKOB IMOA0OHUS TIpU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOH.

PemiaTh 3aga4m Ha MoAOOHBIE TPEYTOJIBHUKH C IOMOILBIO
CaMOCTOSITENIBHOTO TIOCTPOCHMSI YEPTEXKEH U HAXOXKICHUS

MOJOOHBIX  TPEYrOJIBHUKOB TP  HEOOXOIUMOCTH  C
HAIPaBJISIONMIEH TOMOIIBIO.
I[IpoBoauTs  A0Ka3aTEJbCTBA  C  HCIOJIb30BaHUEM

MPU3HAKOB MOJ00USI HECIOXKHBIX M€OMETPUUYECKHX 33a/]ay C
OTIOPOH Ha ATOPUTM YYEOHBIX ICHCTBUI.
I[IpuMeHsITH  TOJNy4YEeHHBIE  3HAHUSA
FEOMETPHUYECKHUX u MPAKTUYECKUX
HE0OX0IMMOCTHC HAMIPABIISAIONIEH TOMOIIBIO.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS TE€OMETPUH.

OpU  pELIeHUU
3aa4y npu

Ilnomann.
Haxo:xnenue
mJomaaen
TPeyroJibHUKOB

U MHOT'OYI'0JIbHBIX
¢uryp. IlLnomann

[TonsaTre 06 001IIEH TEOPHH TUIOIIAIH.

DopmyIbl IS IO a1 TPEYroJIbHHKA,
rapajuieJIorpaMma. Ommnowenue niowaoei
Mpey2oIbHUKO8 € 00WUM OCHO8AHUeM Ulu ooujetl
8bICOMOI.

Buluucnenue nnowadeil cnooichvlx  pueyp  uepes

OnJaeBaTh NePBHYHBIMH NMpeJCTABICHUSIMH 00 oO1iei
Teopun Iiaomagu (Mepsl), ¢GopMyJaHMpoBaTh CBOWCTBA
IUTIOINA/M, BBISICHATH X HAIJISIHbBIN CMBICI.

[TpumensaTs  QopMynasl  IIJOHIAAM  Mapajulejorpamma,
TPEyroJibHUKa, Tpalneuud ¢ ONOpod Ha CHPAaBOYHYIO
UH(OpMaIIHIO.




nox00HbIX Guryp
(14 v)

pasbuenue Ha wacmu u 00OCmpoeHue.
[Tnomamu uryp Ha kIeTuaToi Oymare.

[Mnomamn  momoOueix  ¢uryp.  Berumcienue
iomaaen. 3aaud ¢ MPAKTHYCCKUM COJICP KAHHEM.
Pewenue 3a0ay c NOMOWBIO Memooa

8CNOMO2AMENbHOU NIOUAOU.

IIpumeHsaTs bopmyIsl IO A1 BBIITYKJIOI'O
YEeTBIPEXYTOJIBHUKA YEPe3 IUAarOHAIM U YroJl MEXAYy HUMHU C
OTIOpOH Ha CIPAaBOYHYIO HH(POPMALHUIO.

Haxomute  momanu  guryp,  HU300paKEHHBIX  Ha
KJIeT4aToil Oymare, MCHMOJIb30BaTh pa3OMEHHE HAa 4YacTU U
noctpoeHue. Pa3dmpars,  nmpuMepbl  HCIOJIB30BAHMUS

BCIIOMOTaTEJIbHOM IIJIOMIAIN JI PEIICHHS] Te€OMETPUUECKHUX
3a/ad.

HaxoauTs momanyu mnonoOHBIX Quryp ¢ omopoil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BpIuucasATh TUIONIAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYP.
Pemate 3amaum  HA IOMAAb €  TPAKTHYECKUM
COJIEpP’)KaHUEMITIOCJIE COBMECTHOTO aHaJIN3a.

Teopema Teopema Ilmdaropa, e€ mokazarenpctBo u | DopmynupoBare Teopemy Iludaropa, mcmoan3zoBarh e B
Iudaropa u | npumeHenue. O6patHas Teopema [Iudaropa. MPAKTUYECKUX BBIYUCICHUSX.
Hayaja OnpenerieHne  TPUTOHOMETPHUYSCKUX  (QYHKIUH | Boajgers  MOHATHSAMH — TPUTOHOMETPUYECKUX  (DYHKITUH
TPUTOHOMETPUH OCTpOTO yriia, TPUrOHOMETPUYECKHE COOTHOIIEHHS B | OCTPOTOYIJia, IPOBEPATH UX KOPPEKTHOCTb.
(10 g) NIPSAMOYTOJIBHOM TPEYTrOJILHUKE. OcHoBHOE | BBIBOAUTH  TPUTOHOMETPUYECKHME  COOTHOUIEHUA B
TPUTOHOMETPHUUECKOE TOXKIAECTBO. MPSIMOYTOJIBHOM TPEYroJIbHUKE C OMOpPOW Ha CIPABOYHYIO
CooTHOIIEHHS MEXKy CTOPOHAMU B NMPSMOYTOJIbHBIX | HH(MOPMAIHIO.
TpeyroyJbHUKax ¢ yriamu B 45° u 45°; 30° u 60°. HccaenoBaTb  COOTHOIIEHUS  MEXKIYy CTOpOHAMH B
MPSMOYTOJIBHBIX TPEYroJbHUKAxX ¢ yriamu B 45° u 45°; 30°
1 60° ¢ HanpaBJISIOIIEH TTOMOIITBIO.
Hcnonb3oBare (opMynsl TOpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO S HAaXOXJACHHUS
COOTHOIIEHUN MEXKIY TPUTOHOMETPHUUECKUMHU (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTIIOB C ONMOPOIl Ha CIIPABOYHYIO
uHpopMaIuio.
I[IpumMeHSTH TIOTYYCHHBIC 3HAHHS U YMEHUS MPU PEIICHUU
MPAKTHYECKUX 3a1ad (MpU HEOOXOIUMOCTH C OMOpOM Ha
QITOPUTM TIPABUIIA).
3HAKOMHTBCSI ¢ HCTOPHUEI PAa3BUTHS TEOMETPHH.
Yrasl B | Briucannele ¥ 1EHTpalbHBIE YIJbl, Yrol Mexay | @opMyJIMpoOBaTL OCHOBHBIE OIPENCICHUS, CBSI3aHHBIC

OKPY’KHOCTH.

KacaTeJbHOW U XOpJOH.

C YIJIaMH B Kpyre (BIMCaHHBIN YToJl, IEHTPAJIbHbIA yrod).




Bnucannsbie U | YTIIbl MEXIY XOpJaMH U CEKYIIMMH. HaxoauTp BHMCaHHBIE YIUIBI, OIMPAIOLIUECS HA OJHY
ONUCAHHbIE BnucanHble M OnuCaHHbIE YETBHIPEXYIOJBHUKH, WX | AYT'Y, BBIYHCIATH YIJIbl C IOMOLIbIO TEOPEMBI O BIMCAHHBIX
YeTBIPEXyrojibHU | IPU3HAKU U cBolcTBa. [IpuMeHeHne 3TUX CBOWCTB | yrjaax, TEOpPEMbl O BIMCAaHHOM  YETBIPEXYTOJIbHUKE,
K H. IIPU pPELIEHUH F€OMETPUUECKUX 3a1au. TEOPEMBbl O ILEHTPAJIbHOM yIJie IpPU HEOOXOJUMOCTH C
KacateabHble Kk | BzauMHOEe pacnosio’)keHHE JIBYX OKPYXKHOCTEW. | BU3yaJIbHOM OIMOPOA.
OKPY’KHOCTH. Kacanue okpyxHocTeM. HccnenoBarb, B TOM 4HCI€ C TMOMOIIBIO LU(POBBIX
Kacanue pecypcoB, BIMCAaHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKHU,
OKpY:KHOCTel BBIBOIMTh UX CBOWCTBAa M IMpPHU3HAKU MOCJIE COBMECTHOTO
(13 9) aHaJIM3a.

Hcnonb3oBarh 3T CBOWCTBA W MNpPU3HAKU  IIpH

pelIeHnH 3aJ1ay.
IToBTOpEHME, [IoBTOpEHHE OCHOBHBIX MOHATUH W  MeTonOB | Pemiars 3agauMm  Ha TOBTOPEHHE, WIUIOCTPUPYIOLIUE
00o00meHune KypcoB 7 m 8 KkiaccoB, 0000IICHHE 3HAHUH. CBSI3M MEXY Pa3JIMYHBIMHU YACTSIMHU Kypca.
3HAHMH
(44)

9 KJIACC (e meHee 68 u)

Ha3panmue
pa3nena  (tembl) | OCHOBHOE COldep:KaHUE OcHOBHBIE BU/IbI IEATEIbHOCTH 00y4al0IIUXCs
Kypca (umcJio
4acoB)
Tpuronomerpusi. | OnpeneneHue TPUroHOMETpUYECKUX GYHKIUH yriioB | @OopMy/JHpPOBaThL  ONpefeJIeHuss  TPUTOHOMETPHUUECKUX
Teopembl ot 0° no 180°. KocuHyc U cuHyc OpsAMOro M Tynoro | GyHKIMH TYNbIX U HPSIMBIX YIJIOB C BU3YaJIbHOH OIOPOH.
KOCHHYCOB u | yrna. Teopema kocunycoB. (O600mEnHast) Teopema | PopMynupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. CHUHYCOB (C pPaauyCcOM OIIMCAHHOM OKpPYKHOCTH). | paliycOM OIMCAHHON OKPYXHOCTH).
Pemenne HaxoxxneHue JJMH CTOPOH W BEJWYMH YIJIOB | PemiaTh TpeyronbHHKHM C OHNOPOH HAa QJITOPUTM Y4eOHBIX
TPEYroJIbHHKOB TPEYroJIbHUKOB. JEUCTBHMA.
(16 4) @opmyna IuomaaM  TPEYroJbHUKAa 4epe3 JBe | Pemare  mpakTmyeckwe — 3ajgauM, CBOAAIIMeCsT K

CTOPOHBI U YroJl MCXKIAY HUMMU. q)opMlea Iomaau
quLIpéXYTOJ'ILHI/IKa gepe3 Cro AuaroHajin " YToJa
MCKY HUMH.

HaX0KACHUI0 PA3JIMYHBIX 3JIEMCHTOB TPECYroJIbHUKA.




HpaKTI/I‘-IGCKOG MIPUMCHCHUC NOKA3aHHBIX TCOPCM.

IIpeo6pa3zoBanue | [lonamue 0 npeobpazosanuu nooodus. | OceauBaTh  MOHSAITHE  TpeoOpa3oBaHus  MOAOOUS.
noxoous. Coomeemcmeennbvie s1emeHmvl NOOOOHBIX Puyp. HccieoBaTh OTHOIICHNE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpH
Metpuueckue Teopema o npoussedeHuu ompeskog xopo, meopema | npeodpasoBanuu nonobus. HaxoauTs nmpumeps! moaoous B
COOTHOLIEHUSI B | O NPOU3BEOCHUU OMPE3KOE CEeKYWUX, meopema o | OKpyKarollel AeHCTBUTEIbHOCTH.
okpyxnoctu (10 | keaopame kacamenvuot. Ilpumenenue 6 pewenuu | Boigooums  mempuueckue COOMHOWEHUs — MedCOy
q) 2eomempuyecKux 3a0au. ompeskamu — XOpo,  CeKYWux U  KACAMENbHblX  C
UCNONb306AHUEM — GNUCAHHLIX — V208 U NOOOOHbIX
mpey20/1bHUKO8.
Pewamo ceomempuueckue 3a0auu u 3a0a4u u3 pearbHol
JICUZHU C UCNOTIL308AHUEM NOOOOHBIX MPEY20IbHUKOS.
BekTtopbi(12 4) OmnpeneneHne BEKTOPOB, CIOXEHHE | pa3HOCTh | Mcmoyib30BaTh BEKTOPHl Kak HampaBiICHHBIE OTPE3KH,
BEKTOPOB,yMHO)KEHHE BEKTOpa HA YHCJIO. nccaeI0BaTh — TEOMETPUYECKH  (TepeMelieHne) |
DU3NYECKUH U TEOMETPUYECKU CMBICIT BEKTOPOB. dusndeckuii (Cwiia) CMBICTBI BEKTOPOB C OMOpPOW Ha
PaznoxxeHne BekTOpa MO JBYM HEKOJUTMHEAPHBIM | BOIIPOCHBIN TIIAH.
BekTopaM. KoopimHaTHI BEKTOPA. 3HaTh omnpeaeieHMsl CYMMBl M Pa3HOCTH BEKTOPOB,
CkansipHoe IIPOU3BEACHUE BEKTOPOB, €ro | YMHOXKEHHMsI ~ BEKTOpa  Ha  4YHCJIO, HcClIe10BaTh
IIPUMEHEHHE JUISTHAXOXAECHUS JUIMH U YIJIOB. reOMEeTpUYECKU U (PU3MUECKUI CMBICIIBI 3TUX ONEpaLuil.
Pemienue 3a1a4 ¢ moMOLIbIO BEKTOPOB. Pemath reomerpuueckue 3aJaud C  HCIOJIb30BaHUEM
IIpuMeHeHre BEKTOpPOB s pelleHus  3ahad | BEKTOPOB.
KUHEMaTUKH MMEXaHHUKH. PackaagpiBaTh BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BekTopaM. Mcnmob30BaTh  CKaJsipHOE  MPOU3BEJICHUE
BEKTOPOB, BBIBOAMTH €TI0 OCHOBHBIE CBOICTBA.
BbruucasTs CymMMYy, pa3sHOCTh u CKaJIIpHOE
POU3BEICHUE
BEKTOPOB B KOOp/AWHATAX.
IIpuMeHATh CKalspHOE INPOU3BEJICHHUE Ul HAXOXKICHUS
JUIUH U YTJIOB.
JlekapToBbI JlekapTOBbI KOOPJMHATHI TOUEK HA INIOCKOCTH. OcBauBath NOHATHE IPSMOYTOJIbHOM CHCTEMBI
KOOPAMHATHI Vpasnenue npsmoti.  YrinoBod — KO3(GQUIMEHT, | KOOPAUHAT, 1€KapTOBBIX KOOPAMHAT TOUKH.
Ha TaHT€HC yria  HakiloHa, napamiensHele U | McciegoBaTh ypaBHEHHE NMPSMON M OKPY>KHOCTU C ONOPOM
MJIOCKOCTH NEPIIEHANKYIISPHBIE TIPSIMBIE. Ha BOIPOCHBIH IJIaH.
(CR)) VYpaBHeHue okpyxHocTH. HaxoxnaeHune koopaumHaT | HaxoquTh HEHTP U paguyc OKPYKHOCTH IO €€ YpaBHEHHUIO.

TOYCK

PemaTry 3amauM Ha HaXOXJICHHE TOYEK nepeccUCHuA




IIepECeYCHMs OKPYKHOCTH U NPSAMOM.

Meron KOOpAMHAT INPU PELICHUH IeOMETPUYECKUX
3az1ad4.

Hcnonp3oBanne MeToa KOOPAUHAT B MPAKTUYECKUX
3a1a4ax

IPSMBIX U OKPY’KHOCTEH C MMOMOIIBIO METOa KOOPIMHAT.
Hcnoab3oBaTh  CBOWCTBA  YIJOBOTO  KOd(dHIHEHTa
OpsMOM  TpW  pemieHHH  3a1ad, IS ONpelesIeHUs
PacIOIO0KEHUs IPAMOM.

I[puMeHATH KOOPIMHATHI MPU PEIICHHUA TeOMETPHYCCKUX
U MPAKTUYECKUX 3a/ad, JUIS TOCTPOCHUS MaTeMaTHYECKHX
MoJieNIell pealibHBIX 3a/1a4 ( «METO KOOPIUHAT «).
I[Moab30BaThest  JIs1  TIOCTPOCHUS WM HCCIIETOBAHHMA
1M (POBBIMU pECypCcCamH.

3HAKOMHTBCS C HCTOPHUEH Pa3BUTHS T€OMETPHU

IIpaBuabHBIE [IpaBusibHBIE MHOTOYTOJILHUKH, BbIUKMCICHHE UX | DopMyJanpoBaTh ompeieNieHre MPaBUIIHHBIX
MHOTOYTOJIbHUKH. | ojieMeHTOB. YHCIO 7T U JUIMHA OKPYKHOCTH. [[7TMHA | MHOTOYTrOJIbHUKOB, HAXOAUTh X 3JIEMEHTHI.
Jauna YT OKpY’KHOCTH. Pajimannas mepa yria. IMonb30BaTHLCS MOHATHEM JJIMHBI OKPY)KHOCTH, BBEIEHHBIM
OKPY’KHOCTH U | [momaas Kpyra W €ro JJIEMEHTOB (CEKTOpa W | CIIOMOIIBIO IMPaBUILHBIX MHOTOYTOJIbHUKOB, ONPENeasiTh
oAb  KPYra. | CECTMEHTA). YUCJIO 77, JUTMHY AYTH U PaJIMaHHYIO0 MEpY YIJia 1o oopasiry.
Bobrunciienune Breruncnenne miomaned  ¢uryp, Brimodarommx | IIpoBoauTs mepexox OT paamaHHOM Mepel  yriaa K
niomaze 3JIEMEHTBI Kpyra. rpaaycHON N HA00OpOT MO BU3YyaJbHOM omope.
(8 u) OnpeaensiTeb IwIonaas Kpyra.
BoiBoguth (opmyJibl (B rpagycHON W paadaHHOW Mepe)
JUIsl JUIMH ~AYyr, IUIOIIAJed CEKTOPOB W CETMEHTOB C
OIOPOM HA BOMPOCHBIN ILJIAH.
Boiuncaars miomaau ¢Guryp, BKIIOYAIOIIUX DJIEMEHTHI
OKpY)KHOCTH  (Kpyra) ¢ OHOpO Ha  CHPABOYHYIO
nHpopMaIuio.
HaxoauTs miomany B 3a1a4ax peajibHOMN )KU3HU.
JBuHoKeHHsI Ionsamue o 08udiceHuU NIOCKOCTU. Pa3z0oupars  npuMepsl,  WUIIOCTPUPYIOIIME  IMOHATUS

miaockocTu (6 u)

IlapannenvHviti nepenoc, noBOpPoOm u CUMMEMPUSL.
Ocu u yenmpuvicummempuu.
IIpocmetiwue npumenenus @ pewieHuly 3a0au.

JIBYDKEHUS, LIEHTPOB U OCEeH CUMMETpPUHU.

®opMy/JIHpPOBAThL ONPEAEICHUs MapalIeNbHOTO MepeHoca,
[OBOPOTa M OCEBOM CHUMMETPUU C BHU3YalIbHOM OIOPOA.
HaxoauTth HenoABMKHbIE TOUKH 10 00pa3iy.

HaxoauTh LEHTPHl U OCH CUMMETPHUH mpocTediux ¢Guryp
nooopasiry.

Ilpumename napannenvhvili nepeHoc U CUMMEmMpUIo npu
PpeuleHUU 2eoMempuyecKux 3a0a4 (pazoupams npumepol).




Hcnonvzoeamy 01 nocmpoenusi U  uUccie008anull

yugposule pecypcni.
IloBTOpEHue, [loBTOpeHne OCHOBHBIX MOHATUH UM  MeToJ0B | OnmepupoBaTh MNOHATHSIMU: (urypa, TOuYKa, IpsMas,
00001IeHME, KypCOB 7—9 KJIACCOB, 00001eHue U | yrodq, MHOTOYTOJIbHUK, paBHOOEAPEHHBIN u
CHCTEeMATH3alUMs | CUCTEMAaTHU3alys 3HaAHW. PaBHOCTOPOHHHM TPEYrOJIbHUKH, IIPSAMOYTOJIBHBIN
3Hanmii (7 4) [Ipocreiimme reomerpudeckue (UTYPBI W WX | TPEYTOJbHUK, MeEIuaHa, OWcCceKTpuca u BBICOTA
CBONCTBA. TPEYroJbHUKA, MapajyieNorpaMM, poMO, MPsIMOYTOJIbHUK,
N3mepenue reOMEeTPUUYECKUX BEJIMYMH. | KBaJIpaT, Tpameuus; OKPYKHOCTh, KacaTeJIbHAasl; PaBEHCTBO
TpeyronbHUKH. U nojaobue Quryp, TpPEyroJibHUKOB; MapajUIeIbHOCTh HU

[TapannenbHble ¥ NEPIEHIUKYISPHBIE TPSIMBbIE.
OKpyXHOCTb u KpYT. I'eomerpuueckue
IIOCTPOCHHUs. YTIIBI B OKPYXHOCTH. Brmcannsle u
OTHMCAHHBIE OKPYXHOCTH MHOTOYTOJIbHUKOB.

[IpsiMast u OKPYKHOCTb.
UYeTblpéxyrosbHUKNA. BrucanHble
YeThIPEXYrOJIbHUKH.

Teopema Iludaropa u Hadama TPUTOHOMETPUH.
Pemenne o6mux TpeyroibHUKOB.

[IpaBHUIIBHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus minockoctu. Jmwkenus. [lomoowue.
CummeTpusi.

IInomans. Briaucienue
Mo00HBIX (UTyp.
JlexapTOoBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTops! Ha IIOCKOCTH.

N OIIMCaHHBIC

mwomane. Ilmomagu

NEePHEHANKYISAPHOCTh TMPSAMBIX, YrOJl MEXIy MPSIMBIMH,
CUMMETpUS OTHOCHUTEILHO TOYKM ¢ TMPSMOM; JUIMHA,
paccTosiHue, BEIWYWHA Vria, IUIOMA b, IEPUMETP.
Hcnoub3oBath  (opmyJibl: IepuMeTpa M IUIOMIATU
MHOTOYTOJBHUKOB, JJUHBI OKPYKHOCTH W  TUIOIIAJH
Kpyra, 00béMa MpSMOYroJILHOTO MapasuIeNIeIUuIe 1a.
OnepupoBaTh NOHATHSAAMM: TIPSIMOYTOJIbHAsI —CHCTEMa
KOOpDIWHAT, BEKTOP; HCHOJb30BATH O3TH TMOHATHUSA IS
MPEJCTABICHUSI JAHHBIX M PEUICHUS 3aJad, B TOM 4YHUCIE
U3 IPYruXx y4eOHBIX PEIMETOB.

Pemars 3amaum Ha TOBTOPEHHE OCHOBHBIX MOHSTHH,
WJUTIOCTPALIMIO  CBSI3€M  MEXAY Ppa3jIuyHbIMU  YacTAMH
Kypca.

Bbi0uparts MeTo /1S pelIeHUs 3a0a4H.

PemnaTth 3aga4y U3 MOBCEIHEBHON KU3HU.




TEMATHUYECKOE ITJTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTH U CTATUCTHUKA» (ITO TOAAM OBYUEHI )
7 KJIACC (ne menee 34 )

Ha3sBanmue
pazaena  (Ttembl) | OCHOBHOE coaepKaHHue XapakTepucTHKa 1eITeJJbHOCTH 00y4ar0LINXCs
(4MCJI0 YaCcoB)
IIpencraBienue [IpencraBnenne  panHbix B Tabmunax. [Ipaktuueckue | OcBauBaTh Ha 0azoBoM YPOBHe CIocoobl
JAAHHBIX BBIUMCIICHUSI 10 TaONMYHBIM JaHHBIM. V3BieueHWe W | MpenCTaBIEHHUS CTATHCTUYECKUX JAaHHBIX M YHCIOBBIX
(7 v) WHTEepHpeTanus TaOMMYHBIX JaHHBIX. [IpakThyeckas pa®oTa | MACCHBOB C  TOMOIIBIO TaONWI] W  JHarpaMM C
«Tabnuibr». UCTIOJIb30BAHUEM  aKTyalbHBIX ¥  BaXHBIX JaHHBIX
I'paduueckoe mpeacTaBIeHHE MaHHBIX B BHJIE KPYTOBBIX, | (IeMorpaduueckue TTAHHEIE, TIPOHM3BOICTBO
CTOJIOMKOBBIX (CTONOYATHIX) muarpamMM. UTeHHE W MOCTPOSHHE | MPOMBIIUICHHOH W CEIbCKOXO3IHCTBEHHOW MPOIYKIIHH,
mrarpamm. [Ipumeps! gemMorpaduyeckux quarpamm. 0OmIeCTBEHHBIE U IPUPOIHEIC SBIICHHUS).
[IpakTrueckas pabota «J[marpaMMbI». H3yyarp Meroabl paboOThl ¢ TaONWMYHBIMH U
rpadU4IecKUMHU TPEICTABICHUSIMA JTAHHBIX C TOMOIIBIO
nU(POBBIX PECypcoB B XOJ€ MNPAaKTUYECKUX padboT (c
HaIPaBJISIONICH MOMOIIIBIO).
OnucarejnbHast Uucnoeie Habopbl. CpenHee apudmerndeckoe. Menuana | OcauBaTh Ha 0a30BOM YpPOBHe IOHATHA. YHCIOBOM
CTATHCTHKA yucioBoro Habopa. YcroWumBocTh Menuanbl. [IpakTudeckasi | Habop, Mepa LEHTpalbHON TEHIEHIMU (Mepa LEHTpa), B
(8u) pabora «CpeaHue 3HaUECHUs». TOM 4HCJe cpeiHee apudmMeTnyeckoe, MeauaHa.
Haubonpiiee u HavMeHblIee 3HAYEHHs] YMCIOBOro Habopa. | OnuchbIBaTh CTaTUCTUYECKUE JaHHBIE C  I[OMOIIBIO
Pa3zmax. CpenHero apu(MeTHuueckoro u Menuansl. Pemats 3amaun
(c WCHONBb30BAHMEM 3pPUTENBHON HATJSAHOCTH W/WIH
BEepOAIIBHOM OTIOPHI)
H3yuath cBoiicTBa cpeHHX, B TOM YHUCIIE C MOMOIIbIO
nU(GPOBBIX PECypcoB, B XOJ€ MPaKTHYECKUX padot, (c
HAIPAaBIIAIONIEH TOMOIIBIO).
OcBauBaTh Ha 6a30BOM ypPOBHE MOHSATHS: HAUOOJbIIECU
HauMEHbIIIee 3HaYCHHs YUCIOBOTO MAacCHBa, pa3Max.
Pemats 3agaum Ha BBIOOp crocoOa OMUCAHUS JTAHHBIX B
COOTBETCTBUM C  MPHUPOJOM  JaHHBIX U  LEIsAMHU
UCCJIEIOBAHMsI C HANPABJIAIONICH MOMOIIBIO.
Cayuaiinas Cnyuavinas usmenuusocms (npumepsit). Yacmoma snauenuu 6 | Oceausams ROHAMUA. 4ACMOMA 3HAYEHUN 8 MACCUBe

W3MeHYHBOCTHh (6

maccuse oannvix. I pynnuposxa. I'ucmoepammul.

OGHHbBIX, 2PDYNNUPOBKA OAHHBIX, 2UCTNOZDAMMA.




q) Ipakmuueckas paboma «Cnyyaninas usMeHUU80CMb . Cmpoumsp cucmoepammvl no 0opasyy
Ocsausamsv cpaguueckue npedcmasieHus pasHvlX U8
CYUAUHOU UBMEHYUBOCTU, 6 MOM HYUCle C NOMOUbIO
Yugpposwix pecypcos, 8 xooe NpaKmuueckou pabomol.
BBenenne B | [ pag, sepwuna, pebpo. Ilpedcmasnenue 3adauu ¢ nomowwto | Oceausams nonamua. cpagd, eepwiuna epaga, pebpo

Teopuio rpados (4

4)

epagpa. Cmenenv (sanenmuocms) eepuiunvl. Hucio pébep u
cymmapuas cmenens eepuiun. Llenv u yukn. Ilymo 6 epagpe.
Ilpeocmasnenue o ceasnocmu epaga. Oo6x00 epaga (3iinepos
nyms). [Ipeocmasnenue 06 opuenmuposanuvix epagax.

epagha, cmenenv (8aneHmMHOCMb GEPUIUHBL), Yenb U YUKIL.
Oceausamv nouamus. nymv 6 cpaghe, 3UNepos Nymbv,
00x00 epaga, opuenmuposanHwlli 2pag.

Obcyyncoams pewtenue 3a0auu Ha NOUCK CYMMblCmeneHell
sepuiun epagha, Ha nouck obxooa epaga, Ha NOUCKk nymeti 8
OPUEHMUPOBAHHBIX 2PAGhax ¢ HANPABIAIOUell NOMOWbBIO.
Oceausamb cnocodvl npedcmagienus 3a0ai u3 Kypca
aneebpul, eeomempuu, meopuu 8ePoImMHOCMel, Opyeux
npeomemos ¢ nomowwplo epagos  (kapmvl,  cxemul,
IeKmpuyeckue yenu, QYHKYUOHAIbHbIE COOMBEMCMEUsL)
Ha npumMepax.

BepositHOCTB M

Cnyuatinolti onvlm u cayuatiHoe coovimue. Beposmuocms u

Oceaugamv NOHAMUA. CNYYAUHLIL ONLIM U CIYYAUHOE

yacrora yacmoma coovimus. Ponb Manoseposmuulx U NpaKkmudecku | coovimue, Mani08eposmHoe U NpaKmuidecku 0oCmo8epHoe

CJYYaiHOT O 00cmogepHuIX cobvimull 8 npupode u 6 oouecmee. Monema u | cobvimue.

coObITHSA U2panbHas KOCMv 8 Meopuu 8eposImMHOCHIEN. H3yuame 3HauumMocmv  Mano8epoOsmMHbIX COObIMULL 8

(49 IIpakxmuueckas paboma «4acmoma evinadenus opira». npupooe u obujecmee Ha BANCHLIX NpuMepax (asapuu,
HecuacmHvle cuyyau, sawuma NepCcoHAIbHOU
uHgopmayuu, nepedaia OAHHLIX).
H3yuame ponv Knaccuyeckux eposimHOCMHbLIX Mooenel
(MOHema, uepanvbHas KOCms) 8 Mmeopuu 8epPoImMHOCMel.
Habénwoamey u uzyuams uacmomy cooOblmuii 8 npocmvix
9KCNEepUMEeHmax, 8 Mmom 4ucie ¢ NOMOWbI0 YUPPOBbIX
pecypcos, 8 xo0e npaKkmuyecKkoll pabomoi.

O06o00menue, [IpencraBnenue qanHbix. OnucaTeNnbHas CTATUCTHKA. IloBTOpPATH N3y4ECHHOE U BHICTPAMBATH CUCTEMY 3HAHUI.

KOHTPOJIb BeposTHOCTE citydaitHOTO COOBITHSI. PemiaTth 3aga4m Ha MpecCTaBlIeHUE U OMMCAHUE TaHHBIX C

59) MOMOIIBI0 M3YUYEHHBIX XapaKTePUCTHK C HampaBIIsIOLIEiH

IOMOILBIO.
O0cy:xxknaTb NpUMepbl CIIy4anlHbIX coObITHH,
MaJIOBEPOSATHBIX U NMPAKTUYECKH TOCTOBEPHBIX CIyYalHBIX




‘ COOBITHIL, X POJIU B IPUPOJE U )KU3HU YEIOBEKA

8 KJIACC (ue menee 34 u)

Ha3Baunmue
pasjaesa (Tembl)

OcHoBHOE CoacpiKaHue

XapaKTepHCTHKa ACHATECJIbHOCTH Oﬁy‘lalOIIII/[XCH

(4uci10 Yacon)

IloBTOpEHUE
Kypca 7 kjacca
(4 1)

[IpencraBnenue JNAaHHBIX. OnucarenpHast
CrnydaiiHast ”3BMEHUYMBOCTh. CpeiHue YUCIOBOTO Habopa.

Crnyyaitable coObiTus. BepositHoctr u yactotsl. Knaccuueckue

MOJEIN TCOpUH BGpOSITHOCTeI\/'E MOHETA U urpajibHas KOCTb.

CTaTUCTHKA.

I[HoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMYy3HAHUN.
Pemars 3amaum (mo BH3YyaJbHOW omope) Ha
npeacTaBJICHUE W  OINMMCAHUC JAaHHBIX C ITOMOIIBIO
HN3YUCHHBIX XapaKTCPUCTHK.

Pemars, 3amaum (Mo BH3YyaJbHOW omope) Ha
NpEaACTABJIICHHUEC TPYINIHUPOBAHHBIX OJAaHHBIX W OIIMCAHUC
CIy4ailHON U3MEHYUBOCTH.

Pemarts 3agaun (110 BU3yaJIbHOM ONOPeE) HAOIPEACICHUE
YaCTOTHl CIIyYalHBIX COOBITHH, OOCYXICHUE MPUMEPOB
CIIy4allHbIX COOBITUN, MAaJOBEpPOSITHBIX M MPAKTUYECKU
JIOCTOBEPHBIX CIIy4alHBIX COOBITHI, UX POJIU B MPUPOJIE U
JKU3HU YeJIOBEKa.

OnucareabHas
CTATHCTHKA.
PaccenBanmue
JaAHHBIX

(4 1)

Omknonenus. [Jucnepcus uucnosoco nabopa. Cmanoapmuoe

OMKJIOHEeHUe Yucio6020 Ha60pa. ﬂuazpaMsz pacceusanusl.

Ocsaueamv nonamua: oOucnepcus U CMAHOAPMHOE
OMKJIOHEeHUe, UCHONb308AMb MU XAPAKMEPUCMUKU  OJisL
ONUCAHUA paCCeU8aHUusi OGHHbBIX.

Yuacmeosamw 6 o6cyscoenuu cunomeszwvt 06omcymemauu
WU HATUYUU CBA3U NO OUASPAMMAM PACCEUBAHUS.
Cmpoums Ouacpammsl pacceu8aHus noO UMEIOUWUMCS
OGHHbIM, 8 MOM HUCIEe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).




MHosxkectBa(4 1)

MHoxecTBO, MOAMHOXKECTBO. Omnepauuy HaJl MHOXECTBaAMMU:
oObeMHeHue, nepecedenue, nomnonnenne. CpoiicTBaonepanuii
HaJl MHOJECTBAMM: II€PEMECTUTEIBHOE, COUYETATENBHOE,
pacrpeesInTeNIbHOE, BKIIOUEHUS.

I'padnaeckoe npencTaBIeHNE MHOKECTB.

OcBanBarb MOHATHS. MHOXXCCTBO, DJICMCHT MHOKECTBA,
1O IMHOXKECTRBO.

BopInoiHATHL onepanuM HajJ MHOXXECTBaMU: 00bEAMHEHHE,
nepecedcHue, JOMoTHeHne (1o oOpasiy).

Hcnoab3oBaTth CBOICTBA: MEPEMECTUTEIIBHOE,
COYETaTeNIbHOE, pacHpeleIuTeNIbHOe, BKIIOYEHUS  (C
WCII0JIb30BAHNEM BU3YaJIbHOUM OTIOPHI).

HUcnoab30BaTh rpaguueckoe MpeACcTaBICHUE MHOXKECTB
IIPU OINMCAaHWM PEAIBHBIX IMPOLECCOB W SIBICHHUM, IIPU
pelIeHny 3a/1a4 U3 JAPYruX y4eOHBIX MPEIMETOB U KypCOB
(C MUCTIONTL30BAHUEM BU3YAIIHLHOM OTIOPHI).

BepositHOCTH
CJIy4aiiHOT 0
coObITHS

(6 1)

DneMeHTapHbIE COOBITHSI.

Crny4aifHple COOBITHS.

bnaronpusTcTBytonue sneMeHTapHbie coObiTus. BepositHocTn
coObITHil. ONBITBI € PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObITusiMu. CirydaiiHbIN BBIOOD.
[Ipaktuueckass pabora «OmBITBI €
3JIEMEHTaPHBIMU COOBITUSIMU .

PAaBHOBO3MOXHBIMHA

OcBauBaTh Ha 6230BOM ypPOBHE MOHATHA:

JJIeMEHTapHOe  coObITHE, cllydaiiHoe CcoObITHE  Kak
COBOKYITHOCTh  OJIarONPUSATCTBYIOIIUX  AJIEMEHTapPHBIX
COOBITHI, pABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemath 3aauu Ha BBIYHMCIIEHUE BEPOSITHOCTEN COOBITUI
M0 BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI CITy9aifHOTO
OmbITa (C HCHOJB30BAHUEM 3PUTEIBHON HAIJISTHOCTH
1/unu BepOaTbHON OTIOPHI).

PemaTh 3am1aumM Ha BBIYUCIICHUE BEPOATHOCTEH COOBITHI
B ONBITAX € PABHOBO3MOXKHBIMM  DJIEMEHTAPHBIMU
COOBITUSIMHM, B TOM 4YMCJIE C IMOMOIIbIO KOMIIbIOTEpPa (C
UCMOJb30BAHUEM  3PUTENBHOM  HAIVIAJHOCTH  W/MIH
BepOAIILHOM OTOPHI).

IIpoBoauTh M HM3y4YaTh ONBITBI C PaBHOBO3MO>XHBIMHU
JIEMEHTAPHBIMU COOBITUSAMH (C HCIIOJIb30BAHHUEM MOHET,
UTPAJIbHBIX ~ KOCTEH, JApyrux Mojened) B XoJe
HNPaKTUYECKON paboThl (C MCIOJb30BAHUEM BU3YyalbHOMN
OTIOPBI).




BBegenne B
TeopuIo rpagos
(4 9)

lepeso. Ceoticmea Oepesa.

€OUHCMBEHHOCb NYMU, CYWeCMBO8aAHUe GUCAYEU BEPULUHDL,
C6A3b  MeNCOYy YUCIOM GepuiuH U uuciom pébep. Illpasuno
VMHOMNCEHUSL.

Ocsauseamv nonamus. Oepeso Kaxk epag Oe3 yukia,
sucauas eepwuna (nucm), 6emasb depesda, nymov 8 depese,
ouamemp Oepesa.

H3yuamo ceolicmea Oepesa: cywecmeosanue eucsauell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU — MeHcOy  08YMs
BEPUIUHAMU, CBA3b MEXHCOY HUCIOM BEPUWUH U HUCTIOM
pébep.

Yuacmeosams 6 oocyscoenuu pewienus 3a0auu Ha nOucKk
u nepeuucienue nymeti 8 Oepege, OnpeoeleHue HUcia
sepuiun unu pébep 6 depese, 06xo00 OUHAPHO20 Oepesa, 8
MOM Yucie ¢ NpUMEeHeHUeM NPABUILA YMHONCEHUS.

Cayuaiinbie
cOOBITHSA

(8 1)

Ilpomusononooichoe cobvimue. {uacpamma Jiinepa.
Obveounenue u nepecewenue codovimuti. Hecoemecmuvie
coovimusi. @opmyna cnodcenus eepoamuocmetl. Ilpasuno
VMHOMNCEHUSI epOosIMHOCMel. Y cno6enas eepoamuocme.
Hezasucumvie  coovimus.  Ilpedcmasnenue  ciyuaiinoco
9KCnepumenma 8 suoe oepesa.

Ocsaueamv nouamMuA: 63AUMHO  NPOMUBONONIOHCHBLE
coovimus, onepayuu HAO CcoobIMuUiAMU, 00beOUHeHue U
nepeceuenue cobvimuil, ouazpamma Oinepa (Durepa—
Benna), coemecmuvie u Hecoemecmuvle cooblmusl.
H3yuamb meopemuvl 0 6eposimHoCmu 00beOUHEHUsT O8YX
coovimutl ((hopmynvl CLOIHCEHUS BEPOSIMHOCHEN).
Yuacmeoeamv 6 oocyscoenuu pewenusn zaoauu, 6 mom
yucie mekcmosyvie 3a0ayu Ha onpeoesienue 6eposmHocmel
00veouHenuss U nepeceyeHusi cobObIMuULl € NOMOULIO
YUCI0BOU — MpAMOU,  ouazpamm  dinepa,  opmyasl
CIIOJHCEHUS BEPOSIMHOCTEN.

Ocesaueamn nonamus: npaguio
8eposimHOCmell, YCI08HASl B8ePOAMHOCb,
cobbimus 0epeso CIy4auHo20 Onvimd.
H3yuame  ceolicmea  (onpedeneHus)
coovimuil.

Yuacmeoeamv 6 oocyyncoenuu pewenus 3zadauu
onpeoeieHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamv 6 oocyyucoenuu pewenus zadoauu na
NOUCK  8eposImHOCmeU, 6 MOM Yucie YCIOBHbIX, C
UCNONIL30BAHUEM Oepesa CYYAliHO20 ONnbimd.

YVYMHOOIMCEHUA
Hezasucumbvle

HEe3ABUCUMDbIX

HA




O0600meHne,
KOHTPOJIb
(49)

[IpencraBnenne manHbix. OnmcarenpHas craThcTUKa. [padel.
BepostHoCcTh CIIy4alHOTO COOBITHSI. DJIEMEHTHI
KOMOWHATOPHKH.

IHoBTOPATH N3YUEHHOE U BBICTPAUBATH CUCTEMY 3HAHUIA.
Pemath 3aga4m Ha NpeACTaBIEHUE U ONMCAHUE JAHHBIX C
MIOMOUIBIO0 U3YYEHHBIX XaPAKTEPUCTUK (C UCIOJIb30BAHUEM
BHU3YyaJIbHOM OTIOPHI).

Yuacmeosamv 6 o06cyicoenuu pewenusa 3anaum c
npuMeHeHueM rpagos.

Pematp  3amauMm  Ha  HAaxOXIEHHE  BEPOSITHOCTH
CIIy4ailHOTO COOBITHSI O BEPOSITHOCTSAM 3JIEMEHTapPHBIX
COOBITHI, B TOM 4HCJE€ B ONbITAX C PAaBHOBO3MOKHBIMU
3JIEMEHTapHBIMU COOBITUAMU (C BU3YaJIbHON OMIOPOH).
Yuacmeoeamov 6 oocysmcoenuu pewenusa 3anaum Ha
HaXO0X/IeHUE BEPOATHOCTEW OOBEAMHEHHUS U TepecedeHust
COOBITHI, B TOM 4YHCJI€ HE3aBUCHUMBIX, C HCIOJIb30BAaHUEM
rpauueckux TpeACcTaBIeHUH U JepeBa CIy4ailHOTO
OTIBITA.

Yuacmeoeamov 6 oo6cyrycoenuu pewenua 3anaum Ha
nepevnciieHne KOMOMHanui (Yrciia TepecTaHOBOK, YHCIIa
COYETAaHMI), Ha HAXOXJIEHUE BEPOSATHOCTEH COOBITHH C
NpUMEHEHUEM KOMOMHATOPUKHM, B TOM 4HCIE C
HCII0JIb30BaHUEM TpeyroyibHuKa [lackans.

9 KJIACC (ue menee 34 1)

HazBaumue
pa3aena  (Tembl)
(4MCJI0 YacoB)

OcHoBHOe coep:kaHue

XapakTepucTHKA 1eTeJIbHOCTH 00y4ar0IIuXCs

IloBTOpEHUE
Kypca 8 kiaacca
(4 1)

[IpencraBnenue JTAHHBIX. OmnucarenpHas CTaTHUCTHKA.
Onepanuu Hajg coObITHIMU. He3aBUCUMOCTE COOBITHH.

IHoBTOPATH N3YyYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUM.

Pemars 3agaum Ha npeacTaBIeHUE W ONMCAHUE JAHHBIX.
Pemiars 3a7a4yM  Ha  HAXO0XIEHHE  BEPOSATHOCTEMN




0o0beIMHEHUS W TIEPEeceYCHUs COOBITHI, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJb30BaHUEM  TrpaduyecKux
MPEJCTABICHUIN U IEPEBA CIYHAITHOTO OIbITA.

Pematp 3ajaum Ha nepevyucieHre KOMOMHauMi (4ucia
[IEPECTAaHOBOK, 4MCJA COYETAaHUM), Ha HaXOXKJIEHUE
BEPOSITHOCTEN COOBITUI C MPUMEHEHHEM KOMOMHATOPUKH,
B TOM YHCJIE C UCII0JIb30BaHuEM TpeyroJsibHUKa [lackans

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KomOunatopHoe mnpaBuio  ymHOXeHMsA. llepecTaHOBKH.
®akropuan. CoueTaHus U YHUCIO COYETAaHWHN. TpeyeonvbHux
Iackana. paktuyeckas paboTta «Beraucienrne BeposSTHOCTENC
HCIOJIb30BAHUEM KOMOMHATOPHBIX (DYHKIUH 3JIEKTPOHHBIX
TaOJIHIL.

OcBauBarhb HA 0azoBoM YPOBHE MOHATHA:
KOMOMHATOpHOE NPAaBUJIO YMHOXEHUS, YHOpAAOUYCHHAas!
napa, Tpoiika 00bEeKTOB, IEPECTaHOBKA, (paKTOpUal YHCa,
COuYeTaHue, YUCIIO COYETaHUM, mpeyzonbHuk [lackans.
Pemiate mpocreiimime 3aJa4yM  Ha  [EPEUYMCIICHHE
YIOPSI0YEHHBIX 1ap, TPOEK, IePEUHCIEHUE TEPECTAHOBOKHU
COUETAaHUN  DIIEMEHTOB  Pa3IMYHBIX MHOXKeCTB (IO
o0pasiy).

Pemiate mnpocreiimme 3agayM Ha IPUMEHEHHE 4YuUCIa
coveTaHuil B anredpe (COKpaméHHOE YMHOXKEHHE, OMHOM
HrroToHa) (¢ HampaBJIsIoiei TOMOIIBIO).

Pemath, mnpumeHsis KOMOMHATOPUKY, 3aJayd Ha
BBIUMCIICHUE BEPOSITHOCTEH, B TOM YHUCIE C IOMOIIbIO
UIEKTPOHHBIX TAaOJIUI[ B XOJE IMPAKTUYECKOH pPaboOThl (C
BH3YyaJbHON OTIOPOiA).

I'eomeTpuueckasn

BEpPOSITHOCTH
(4 9)

T'eomempuueckasn eeposmuocmo. Cryuatinvlli 6b100p MOUKU U3
@ucypul Ha niockocmu, U3 OMpesKd, U3z 0yeU OKPYHCHOCHU.

Ocseaueamv nouamue 2eoMempuyecKoll 6eposmHOCIL.
Yuacmeoeamov 6 oo6cysycoenuu pewenusa 3adauu nHa
Haxooicoenue eposmHocmeli 8 onvimax, NpPeocmaguMblx
Kax 8b100p MoyeK U3 MHO20Y20/IbHUKA, Kpyed, OMpe3Ka Uil
0yeu OKPYHCHOCMU, YUCIO8020 NPOMENCYMKA

HcnbpiTanus
Bepuym (6 1)

Hcneitanne. Yenex n Heyaada. Cepus UCIBITaHUM 10 NIEPBOTO
ycnexa. Hcneitanus bepnymnu. BepositHocTH coObiTuil B
cepun ucnbiTanuii bepHymau. IlpakTuueckas pabota
«HcnsiTanus beprymm».

OcBauBarhr Ha 0a30BOM YPOBHE NOHATHSA: HCIBITAHUC,
QJICMCHTApPHOC COOBITHE B MCIBITAHUU (YCHCX nu Heyz[aqa),

cepuss  UCIBITAHUM, HACTYIUIGHUE [EPBOTO  ycIliexa
(meymaum), cepus ucnbITanuii bepuysmu.
Pemarnb npocrenime 3aJa9u Ha  HaxoOXJIeHHE

BepOHTHOCTCﬁ COOBITHH B cepun HUCIIBITAHUN 110 nepBoro
ycrexa, B TOM 4YHUCJIC C INPUMCHCHUCM (I)OpMy.]'IBI CYMMBI




reOMETPUUECKOM mporpeccuu (C Omopoil Ha CIPABOYHYIO
uH(OPMALIHIO).

Pemiates npocreiimme 3a1a44 Ha HAX0XKICHHUE
BEPOSITHOCTEM  AJIEMEHTapHbIX  COOBITMH B CEpHUH
UCIBITaHUN bepHy/iM, Ha HaxXO0XKICHUE BEPOSTHOCTH
OINPENECIEHHOTO YHUCIA YCIIEXOB B CEPUHU HCIIBITAHHUI
bepuymnu (¢ BU3yainbHOM OMopoit).

H3yyats B X0€¢ MpaKkTHYeCKOl padoOThI, B TOM YHCIE C
MOMOIUIBI0 HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
CepHUH UCIBITAaHUN bepHymum

Cayuaiinas
BEJINYHUNHA

(6 1)

CnyyaiiHasi BeIMUMHA U pacrpesiesieHue BEpOsSTHOCTEH.
MareMarnueckoe 0XKUAAHUE U TACTIEPCUs CIydallHON
BEeNUYMHBI. [IpuMepbl MaTeMaTHyecKoro 0KMIaHus Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEJIMYNHBI.

[Tonsatue o 3axkoHe OobIMX uncen. M3aMepenne BeposITHOCTEH
C TMOMOIIIbIO YacToT. [Ipumenenune 3akoHa GOJIBIINX YUCEIL.

OcBouth Ha 0a30BOM YPOBHe NOHATHA. CiydaiiHas
BEJIMYMHA, 3HAYCHUE CIIy4yalHOU BEJIMYUHBI,
pacrpeiesieHue BEPOSITHOCTEM.

H3yuar, u oOcy:kaaTh @pUMEpbl AUCKPETHBIX U
HENPEPBIBHBIX CIyYalHBIX BETUYHMH (POCT, BEC YeJIOBEKa,
YHUCIIEHHOCTh HaceJeHusl, APyrue M3MEHUYUBBIE BETMUYHHBI,
paccMaTpuBaBIIMECS B Kypce CTaTHUCTUKH), MOJEIbHBIX
CIy4allHbIX BEJIWYMH, CBSI3aHHBIX CO  CIIy4allHBIMH
ombiITaMu  (OpocaHWe MOHETBI, WIPAIbHOM KOCTH, CO
CITyJaiiHBIM BBIOOPOM H T. 11.).

OcBauBarthb HAa 0a30BOM YPOBHe MOHSITHA:
MaTe€MaTUYECKOE OXXHJAHHME CIy4ailHONM BEJIMYMHBI Kak
TEOPETUYECKOE CPEHEE 3HAYEHUE, JUCIEPCHs CIy4dailHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3agayM  Ha BBIYHMCIEHHE MaTE€MaTUYECKOIO
OXHWJAaHUS M  JIUCIEPCUU  JUCKPETHOM  CllydyallHOU
BEJIMYUHBI 110 33JIlaHHOMY pPaclpe/esieHUuI0, B TOM YHUCIe
3aja4, CBA3AHHBIX CO CTPAaXOBaHMEM M JoTepesMu (C
HAIPABIISAONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTH4YECKUM  OXUJAHUEM U
JMCTIEpCUENl HEKOTOPBIX PACHpPENEICHUM, B TOM YHCIE
pacnpezneneHys CiydyaiiHoOl BETMYUHBI «YHUCIIO YCIIEXOB « B
cepuu UcIbITaHui beprymm.

M3yuyaThb 4acTOTy COOBITHS B MOBTOPSIOUIUXCS CITYYalHBIX




OTIBITAX KaK CIy4aifHYIO BEIHMYUHY.

3HAKOMHUTBCSI C 3aKOHOM Oonbmux uucen (B (opme
bepnymin): mnpu OOJBIIOM 4YHCIIE OIBITOB YacToTa
cOOBITHS OJHM3KA K €T0 BEPOSTHOCTH.

PemiaTh 3a1aum Ha U3MEPEHHUE BEPOSTHOCTEH C TIOMOIIBIO
4acTOT (C HAIPaBJISAIONICH TOMOIIIBIO).

O06cy:kaaTh poJib 3aKOHA OOJBIINX YUCET B 00OCHOBAHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEH.
OOcyxnaTb 3aKoH OOJIBIIMX YHCEN Kak MpOsBICHHUE
CTaTUCTHYECKOW YCTOHYMBOCTH B U3MEHUMBBIX SIBJICHHUSX,
pOJIb 3aKOHA OOJIBIIMX YHCEN B TPUPOAEC M B IKH3HH
YeJIOBEKa.

O0o00mEeHne, [IpencraBnenue NAaHHBIX. OnucarensHas CTaTHUCTUKA.
KOHTPOJIb (10 u) BepostHocTh CIIy4alHOTO COOBITHSI. DJIEeMEHTHI
koMmOuHaTopuku. CiydaiiHbIe BEJTUYHHBI U PACTIPEICIICHHUS.

IToBTOPATH N3yUEHHOE U BHICTPAUBATH CUCTEMY

3HAHWM.

Pematp 3agaum Ha npejacTaBieHUE U ONHCAHUE JaHHBIX.
Pemathb 3a1aum Ha HaX0XJACHUE BEPOSATHOCTEN COOBITHIA, B
TOM  4YHCJI€ B  ONbITaX €  PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMU, BEPOSTHOCTEH 0ObETMHEHMS
U TepeceyeHus] COOBITUI, BBIYHUCIATH BEPOSATHOCTU B
OTIBITaX C CEPUSMHU CITyYaHBIX UCTTBITAHUI

IIpu paspaboTke paboueld mHporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHMU YYTEHBI BO3MOYKHOCTH HCIIOJIB30BAHUS SIEKTPOHHBIX
(urdpoBbIX) 00pa30BaTEIBbHBIX PECYPCOB, SBJSIOMIMXCS YU€OHO-METOIUUYECKUMH MaTepuaiaMu(MyIbTUMEAUUHbBIE TPOrPAMMBI, JIEKTPOHHBIE
y4eOHUKH M 3aJaYHUKU, OJJIEKTPOHHbIE OMOIMOTEKH, BHUpPTyajbHble J1IA0OPATOPHH, WIPOBbIE MPOTPAMMBbI, KOJUIEKUHUU LU(DPOBBIX
00pa3oBaTeNIbHBIX PECYpPCOB), HCIOJB3YEMBIMH Ui OOy4eHHUsT W BOCHUTAHMS Pa3IWYHBIX TPYIN TMOJIb30BaTeliel, MPEICTaBICHHbIMU B
ANIEKTPOHHOM  (LM(POBOM) BHAEC M peaNu3ylOMHUMH auaakTudeckue Bo3MmoxkHocTu WMKT, conepxaHume KOTOPBIX COOTBETCTBYET

3aKOHOAATCIILCTBY 00 O6paSOBaHI/II/I.




IHOYPOYHOE IINTAHUPOBAHMUE 110 KYPCY «AJI'EBPA»

7 KVIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue fllsa;? J— :)I;Ig) al;?)l';l;fe P
padoTsbI padoThI pecype
1 [ToHsiTHE palMOHATILHOTO YHCIIa 1
2 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeCTBUS C 1
palMOHAIBLHBIMU YUCIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palMOHAIBLHBIMU YUCIIAMU
7 CpaBHeHue, ynopsjounBaHue 1
palMOHAJIBHBIX YHCET
8 CpaBHeHue, yrnopsJIouuBaHue 1
palMOHAJIBHBIX YHCET
9 CpaBHeHue, yrnopsIouuBaHue 1
palMoOHAIBHBIX YUCET
10 Crenens ¢ HaTypalIbHBIM 1 bubnuoreka [IOK
MOKa3aTeIeM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalbHBIM 1 bubnuoreka [IOK
[IOKa3aTeIeM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaATYpaJbHBIM 1 bubnunoreka [JOK
IIOKa3aTeeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpaJbHBIM 1 Et?[?s?ll;lr?f:;sigrou/%f 4918be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

II0Ka3aTcJICM

Crenensp ¢ HaTypalbHBIM

14
ImoKas3arejieM

15 Pemrenne ocHOBHBIX 3ala4 Ha Ipoou,
MIPOLICHTHI U3 PEATHHOHN MPAKTUKH

16 Pemrenne oCHOBHBIX 3avnaq Ha Jpoou,
MIPOIICHTHI U3 PEATHHON MPAKTUKH

17 Pemrenne ocHOBHBIX 3alia4 Ha Ipoow,
MIPOIICHTHI U3 PEATHHON MPAKTUKH

18 Pemrenrie 0CHOBHBIX 330213‘1 Ha Jpoou,
MIPOIICHTHI U3 PEATHHOH MPAKTUKH

19 [Tpu3Haku NeTMMOCTH, Pa3I0KCHHS
Ha MHOYKUTEJIH HATYPAITBLHBIX YHCET

20 [Tpu3Haku eTUMOCTH, Pa3JI0KCHHS
Ha MHOXUTEIN HATYPAITBLHBIX YHUCET

21 Peanbubie 3aBucumoctu. [lpsmas u
o0paTHas MPOMOPIMOHATBHOCTH

22 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMoOPIUOHATBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsmas u
o0OpaTHas MPONmoPIUOHATBHOCTH

o4 Peanbubie 3aBucumoctu. [psmas u
oOpaTHast MPOIoOPIUOHATBHOCTH

o5 KonTtponbHas paboTa o tTeme
«PaloHalIbpHbBIE YHCIIA «

26 BykBeHHbIE BbIpaKECHUS BH6J.IHOTeKa LOK

https://m.edsoo.ru/7f41feec

97 [Tepemennsbie. JlomycTrMbIe 3HAYCHUS
TIePEMEHHBIX

28 DopMyIibl

29 DopmyIibl



https://m.edsoo.ru/7f41feec

[IpeoOpazoBanrie OyKBEHHBIX

bubmuoreka [JOK

30 BLID@XCHHIL, PACKPHITHE CKOOOK 1 https://m.edsoo.ru/7f41fafa
MIPUBEJICHUE MOJOOHBIX CIaraeéMbIxX
[IpeoOpazoBaHne OYKBEHHBIX
31 BLII)pamI;HHﬁ paCKpZIKTI/Ie CKOOOK U bubmmorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEJICHUE MOJOOHBIX CIaraéMbIxX
[IpeobpazoBanue OYKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK 1
MIPUBEJICHUE MOJOOHBIX CIaraeMbIxX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEJICHUE MOJOOHBIX CIaraéMbIX
34 CBolicTBa CTEIEHH C HATYypPaJIbHBIM bubmuorexa [JOK
rmokaszarejieM https://m.edso00.ru/7f421382
35 CBolicTBa CTEIEHH C HATYpaJIbHBIM bubmuorexa [JOK
mokKa3arejieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTEMEHH C HATYpaJIbHBIM bubnuoreka [IOK
mokaszarejieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Muorouens: https://m.edso00.ru/7f42276e
bu6mmoreka [JOK
38 MuorouneHe! https://m.edsoo.ru/7f422930
39 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
a1 CnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMybl COKPAILIEHHOTO bubnuorexa LIOK

YMHOKCHH A

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

44 DopMyIbl COKpPAILIEHHOTO bubnuorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMybl COKpAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopMyIbl COKpAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMmybl COKpAIIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo0.ru/7f4251d0
48 PaznoxxeHne MHOTrO4JIEHOB Ha bubmmoreka [{OK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 PasnoxxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOKHUTEIHN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOKUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOTOUYIEHOB Ha
MHOKHTEIHN
KonTtponsHas padoTa o tTeme
52
«AnreOpanyecKre BHIPAKEHUS «
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YpaBHEHUM
JIuneitHoe ypaBHEHUE C OJTHOM
54 MePEMEHHOM, PEIICHUE TUHEHHBIX
ypaBHEHUH
55 fII::/I 12371;{01{60}1’711’aBeHH‘I:ZIgieCHOHHi(;iHX bubmiorexa [IOK
P o b https://m.edsoo.ru/7f420482
ypaBHEHUH
JInneliHOE ypaBHEHHE C OJHOU
56 IIEPEMEHHOM, pEeIIeHUE TMHEUHBIX
ypaBHEHUN
57 Pemenne 3aga4 ¢ moMoIpio bu6mmoreka [JOK



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

YpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3ama4 ¢ momoIpio 1 bu6mmoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenne 3ama4 ¢ momompio 1 bubmmoreka [{OK
yYpaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenne 3ama4 ¢ momompio 1 bubmmoreka [{OK
YpaBHEHUI https://m.edso0.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMS 1 bubnuorexa [JOK
TIEPEMEHHBIMU U €T0 Tpaduk https://m.edso0.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMS 1 bubnuorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JUHEUHBIX YPABHEHUHN 1 bubmuorexa [JOK
C ABYMsI IEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEMHBIX YPaBHEHUI 1
C IByMSI IEPEMEHHBIMU
65 CucreMa IByX JTUHEUHBIX YPABHEHHI 1
C IByMSI IEPEMEHHBIMU
66 CucreMa IByX JTUHEUHBIX YPABHEHHI 1
C IByMSI IEPEMEHHBIMU
67 Pemenue cucremM ypaBHEHUM 1 Eubmiorexa TOK
P https://m.edsoo.ru/7f4284de
N bubmuoreka [JOK
68 Peienne cucrem ypasHerui ! https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHHIA 1 Brbmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHHI 1
71 Pemenue cucreM ypaBHEHMM 1
79 KonTposneHas paboTa o teme 1 bubnuorexa [IOK
«JIMHENHbBIC YPABHEHUS « https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha nmpsMon 1 bubmiorexa LIOK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

bu6mmoreka [{OK

4 HMCIOBEIC IPOMEKYTKH https://m.edsoo.ru/7f41dff2
75 UucoBble TPOMEXKYTKU
76 Paccrosaue Mmexay 1ByMs TOUKaMU
KOOPAMHATHOW MPSIMOM
77 Paccrosamne Mexay 1ByMs TOUKaMH
KOOPAMHATHOU MPSMOKN
78 [IpssMoyronpHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucTeMa KOOpAUHAT bubnuoreka [JOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKoB, 3aJaHHBIX bubnuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3aJaHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
83 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
84 Urenue rpaduKoB peaibHBIX bubnuoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadukoB peabHbIX
3aBUCUMOCTEN
bubmuoreka [JOK
86 Homsrue pyniimn https://m.edso0.ru/7f41ef06
87 I'paduk pynkiun
N . bu6mmoreka [JOK
88 Crotictsa dynicuii https://m.edso0.ru/7f41f078
N . bu6nmoreka [JOK
89 Crotictsa dynicuii https://m.edsoo.ru/7f41f1fe
90 JIuneitHas QyHKUMS bub6nuoreka [IOK



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edsoo.ru/7f427282

. bu6mmoreka [{OK
o1 Juneiinas dymkima 1 https://m.eds00.ru/7f427412
92 [Moctpoenue rpaduka IMHEHHON 1 bubnuorexa [JOK
GbyHKITIT https://m.edsoo.ru/7f426d1e
[Toctpoenue rpaduka IMHEHHOM
93 1
byHKIIMN
94 I'paduk pynkium y =x| 1
95 I'padux yHKIMH Yy =[X] 1
K
9 | cRoopmmans nrpadmen. Symun | 1 Bummorexa 10K
« P P - PYHKI https://m.edsoo.ru/7f41f50a
H .
97 | weroos kypea 7 knacea, obomerme | 1 Buorexa LIOK
HOB KYP ’ Hl https://m.edsoo.ru/7f429c6¢c
3HAHHH
08 | weroton kypen 7 xracea, obouemne | 1 BuGorexa LIOK
HOB KD ’ H https://m.edsoo.ru/7f429f32
3HAHHH
99 | weronon kypen 7 xraces, obouemne | 1 Bumorexa LIOK
HOB XYP ’ H https://m.edsoo.ru/7f42a0e0
3HAHHH
100 | weronon kypen 7 xamces obouemne | 1 BuGorexa LIOK
HOB XYP ’ H https://m.edsoo.ru/7f42a27a
3HAHMH
101 Hrtoropas koHTpoJIbHAs paboTa 1
102 | eronon sypes 7 craeea, oGoGmenme | 1 BuGorexa LIOK
HOB XYP ’ H https://m.edsoo.ru/7f42a900
3HAHMIH
OBIIEE KOJJMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Kont n Mara uudposbie
n/n Bcero POJIbLHbIE PaKTHIECKHE u3yuyeHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI pecypebi
1 KBagpartHblil KOpeHb U3 4ncia 1 BH6J.IHOTeKa OK
https://m.edso0.ru/7f42d452
2 [TonsiTHE 00 MppallMOHAIILHOM YHCIIe 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHaHbIC TPUOTVKCHUS 1
WPPAIMOHATBHBIX YHCET
4 JlecsiTHUHBIC TPUOTVKCHUS 1
WPPAIMOHATBHBIX YHCET
5 JleficTBUTENbHBIC YHCIIA 1
6 CpaBHEHHE ICHCTBUTEIBHBIX YHACETT 1
7 CpaBHEHHE ICHCTBUTEIBHBIX YHCETT 1
8 ApubMeTnuecKknii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHHe BUAA X> = a 1
10 CBoiicTBa apr(METHUECKUX 1 bubnuoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CBoiicTBa apr(METHUECKUX 1 bubnuoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
| e o 1 Busorsa 101
KBa,Z[paTHLIe, KopHH https://m.edsoo.ru/7f42dd26
o | Do 1 Busorsa 101
KBa,[[paTHLIe, KopH https://m.edsoo.ru/7f42ded4
14 IIpeobpa3oBaHue YHUCIOBBIX 1 bubnuoreka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

BBIPAKEHUM, COAECPKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

[TpeoOpa3oBaHme YUCIOBBIX

15 BBIPAKEHUH, COACPIKAILINX 1 bubnmorexa LIOK
' https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
bubmmoreka [IOK
16 CreneHb C 1eNIbIM TIOKa3aTeeM 1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JIE€MEHTAPHBIX YACTHI] JI0 1 bubnuorexa [JOK
KOCMUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTD MPOIIECCOB B
OKPYXKAIOIEM MHUPE
18 CBolicTBa CTEIEHHU C LEJIBIM 1 bubmuorexa [JOK
MTOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTETICHHU C IEIbIM 1 bubmuorexa [JOK
MTOKA3aTeIeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENICHHU C IEIbIM 1 bubmuorexa [JOK
MIOKa3aTeIeM https://m.edso0.ru/7f435648
21 CBoliCTBa CTENEHH C ICIILIM 1 bubnmuorexa [JOK
MI0Ka3aTeIeM https://m.edsoo.ru/7f43599a
29 CBolMICTBa CTEIICHHU C IEIbIM 1 bubnmuorexa [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanparHbiii TpEXuieH 1
24 KBanparHpiii TpEXxuieH 1
o5 Paznoxenune kBagpaTHoro 1 bubnunoreka [JOK
TPEXWICHA HA MHOKUTEIIH https://m.edsoo.ru/7f42fd38
26 Pasnoxxenue kBagpaTHoOro 1 bubnuoreka [IOK
TPEXUWICHA HA MHOKUTEIIH https://m.edso0.ru/7f42fd38
o7 KonTponpHast paboTa no Temam 1 bubnuorexa LIOK

«KBagpaTHele KopHH. CTENEHN.

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KBagpaTHbIl TpEXWIEH «

bubmuoreka [JOK
28 AnreGpamieckas 1pook https://m.edso0.ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOISIINX B
anreOpandecKne BEIPAKCHUS
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKye BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmmoreka [{OK
anredpandeckoi 1poou https://m.edso0.ru/7f4308e6
. bu6moreka [IOK
32 Coxpamenne npoGeit https://m.edsoo.ru/7f430a8a
. bu6moreka [IOK
33 Coxpamenne apodeit https://m.edsoo.ru/7f430f44
. bu6mmoreka [IOK
34 Coxpamenne apodeii https://m.edsoo.ru/7f430f44
35 CrnoxeHue, BBIYMTaHUE, YMHOKEHUE bubnuoreka [IOK
U JIeICHUE alireOpandecKkux Apooeit https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
1 JICJICHHE aJireOpandecKux Apooeit https://m.edsoo.ru/7f4315c0
37 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
U JICICHUE aJIreOpandecKkux Apooeit https://m.edsoo0.ru/7f4318c2
38 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JICJICHUE aJIreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[Ipeo6 i
| St e e 10K
/1P p https://m.edso0.ru/7f43259¢c
apobu
[IpeoOpa3oBanme BEIpasKEHUH, BuGmoreka LIOK
40 coJiepKalux anreOpandeckue

npobu

https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736

[IpeoOpa3oBanme BEIpa)KEHUH,

41 coJiepKaIux anredOpandeckue bubmorexa HOK
https://m.edso0.ru/7f432736
apobu
42 KonTposnsHas paboTa o teme bubmoreka [IOK
«Anredpanyeckas poob « https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHoe ypaBHEHUE bubmorera [JOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOe ypaBHEHUE bubmiorexa HOK
https://m.edsoo.ru/7f42eela
16 dopmyna KOpHEN KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 dopmyna KOpHEN KBaJIpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edso0.ru/7f42f3f6
48 dopmysia KOpHEN KBAJIpaTHOTO bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopema Buera https://m.edso0.ru/7f430076
51 Pemenue ypaBHeHM, CBOIALINXCS K bubnuoreka [JOK
KBaJIpaTHbIM https://m.edso0.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOAAIIMXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocteitmme npoOHO- bubnunoreka [JOK
palroHalIbHbIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocteiimme qpoGHO- bubnuoreka [IOK
palOHaIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TekCTOBBIX 33/1a4 C bu6nmoreka [JOK

MIOMOIIIBIO KBAIPAaTHBIX YpaBHEHUH

https://m.edsoo.ru/7f42f75c



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

Pemenne TeKCTOBBIX 337124 C
IMOMOIIBIO KBAaJPATHBIX YPaBHECHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

57

KonTtposnsHas paboTa o teme
«KBapaTHble ypaBHEHUS «

bubmmoreka [{OK
https://m.edsoo.ru/7f4301f2

58

JIuneliHOE ypaBHEHHE C IBYMS
MIEpEMEHHBIMHU, €ro Ipaduk,
MIPUMEPHI pEIICHNs ypaBHEHUN B
LEJBIX YUCIIaX

59

JIuneliHOE ypaBHEHHE C IBYMS
MEpEMEHHBIMH, €ro rpaduk,
MIpUMEPHI pElIeHNs ypaBHEHUH B
LEJIbIX YUCIIaX

60

JIuneliHOE ypaBHEHHE C IBYMS
MepeMEHHBIMHU, €ro Ipaduk,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEJIBIX YUCIIaxX

61

Pemenue cuctemM AByX JTMHEMHBIX
YpaBHEHUH C JBYMs IEPEMEHHBIMHU

62

Pemenue cuctemM AByX JTMHEMHBIX
ypaBHEHUH C ABYMS MIEPEMEHHBIMHU

63

Pemenue cuctemM AByX JTMHEHMHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

64

[Ipumeps! perieHus cuctem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
epeMEHHBIMU

65

[Ipumeps! pelieHus cuctem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'padmyeckas nHTEpIIpeTaLINUS
YPaBHEHMUS C IBYMs [IEPEMEHHBIMU U
CUCTEM JIMHEWHBIX YPAaBHEHUN C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

I'paduueckast UHTEpIIpETALUS

YpaBHCHHA C ABYMA IICPCMCHHBIMHA 1

bu6mmoreka [{OK

67 . .
CHUCTEM JIMHEWHBIX YPABHEHUM C https://m.edso0.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
68 Pemrenne TekCTOBBIX 3a1a4 ¢
IIOMOIIIBIO CUCTEM YPABHEHUI
69 Pemrenne TekCTOBBIX 3a7a4 ¢
ITOMOIIIBIO CUCTEM YPABHEHUI
70 Pemrenne TekCTOBBIX 3a7a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI
71 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
72 UucnoBsle HEPaBEHCTBA U UX
CBOWCTBA
73 HepaBeHCTBO ¢ 071HOM MTepeMeHHO
JIuHeiHbIe HEPaBEHCTBA C OJHOM bubnuoreka [IOK
74 . _
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
JIuHeiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
75 . _
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEeMEHHOM U UX pelIeHHe
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [JOK
OJTHOM EPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM TIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C
OJTHOM EPEMEHHOU U UX PEIICHUE
N3o0paxkeHnue perieHus JMHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHUCTEM Ha bubmiorexa [IOK
p o . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOU
81 N3006pakeHue peneHus JMHEHHOTo bubnuoreka [IOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

HEPABEHCTBA U UX CUCTEM Ha
YHUCJIOBOU NPSMOM

https://m.edsoo.ru/7f42c9e4

KonTponsHast paboTa mo Temam

82 «HepaBenctBa. CucteMbl ypaBHEHUI
«
bubmmoreka [{OK
83 Tonsmue dynKipm https://m.edsoo.ru/7f433c12
84 OO6nacTb onpeaeneHus: 1 MHOXKECTBO bubnuorexa [JOK
3HaYeHUN QYHKINU https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3aanust GyHKIMMA
86 I'padux GyHKITIN
CpoiicTBa (DyHKINU, UX
87
oToOpaxkeHue Ha rpaduke
88 Utenue u nmoctpoeHue rpadukoB
byHKINNA
89 [Tpumepst rpadukoB PyHKITHHA,
OTPKAIOIINX PeaTbHBIE TPOLIECCHI
o | S oncummoie oo B 10K
PATHYIO TIPOTIOPH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'pauKu
91 ['unep6ona
92 ['unep6ona
bubmuoreka [JOK
— v2
93 I'padpmic dymam y = x https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK
— v2
4 I'padpmic dymam y = x https://m.edsoo.ru/7f434572
D =xX2,y=x3,y=Vx,y=
95 |X|Y§K§(I£I;t¥ec1<oey emeHie Y bubmorera [JOK
> Thagu™ P . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
9% Oynkuun Y =X2, y = X3, y=Vx,y = bubnmuoreka [JOK

X|; rpaduueckoe penieHue

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

YpaBHEHUH U CUCTEM YpaBHEHUMU

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmorexa [{OK

o7 METOIOB KYpCOB 7UH 8 xnaccos, 1 https://m.edsoo.ru/7f4371aa
00001IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [{OK
%8 METOJIOB KYpCOB 731 8 xnaccos, 1 https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
9 METOJIOB KYpCOB 731 8 Knaccos, 1 https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6moreka [IOK
100 METO/OB KYpCOB 7uH 8 Kmaccos, 1 https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
bu6moreka [IOK
101 Wrorosas koHTposbHasA paboTa 1 https://m.edsoo,ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
102 METOJIOB KypCOB 7UH 8 xmaccos, 1 https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
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9 KJIACC

Ne
/o

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncna,
HWppalMOHAIIbHBIC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIEC IpOOH

MHO0KecTBO JEUCTBUTEILHBIX UHCET;
JIeHCTBUTENILHBIC YMClIa KaK
OECKOHEYHBIC JIECATUYHBIC TPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MCKIY MHOKCCTBOM JICfICTBHT@J'II:HLIX
YHCEJI U MHOXKECTBOM TOYECK
KOOPJIMHATHOM MPsIMOM

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apudMeTHIECKUEe EHCTBHS C
IENCTBUTEILHBIMU YUCIIAMHI

[TpubnmkEHHOE 3HAUCHNE BETUYHHBI,
TOYHOCTH MPUOIIMKECHUS

OkpyrieHue yucen

OkpyrieHue yucen

o |N|o| o

[Ipukuaka 1 oleHKa pe3yabTaToB
BBIYKCJIEHUH

N e S Y

[Ipukuaka 1 oleHKa pe3yabTaToB
BBIYHCJIEHUH

10

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOISAIIMXCS K JIMHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM

12

KBanpatHoe ypaBHeHue. Pemenue

bu6nmoreka [JOK



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

YPaBHEHUH, CBOJIAILIUXCS K
KBaJIpaTHbIM

https://m.edsoo.ru/7f43c542

KsagparHoe ypaBHenue. Pemienue

13 ABHEHUH, CBOJIAIINXCS K bubmorexa [JOK
P > GO https://m.edsoo.ru/7f43c542
KBaJIPATHBIM
14 bukBagpaTHbie ypaBHEHUS bubmorexa [IOK
P yp https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbIe ypaBHEHUS bubmorexa [IOK
P M https://m.edso0.ru/7f43c3d0
[Ipumeps! penienust ypaBHEHUI
16 TpeTbel U 4eTBEPTON cTeneHe
pa3IoKEHUEM Ha MHOXKHUTEIH
[Ipumeps! penienust ypaBHEHUI
17 TPEThEN U YETBEPTOU CTENEHEN
pa3IoKEHUEM Ha MHOXKHUTEIH
18 Pemenne npoOHO-panioHATBEHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paliOHATBHBIX bubnuoreka [IOK
YpPaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemenne TekcToBBIX 3a7a4
anredpanvyeckuM METOI0M
21 Pemenne TekcTOBBIX 3a7a4
anredpanyeckuM METOJ0M
29 Pemenne TekcTOBBIX 3a7a4
anredpandeckuM MEeTOJI0M
23 KounTtponsHas pabora o teme
«YpaBHEHUS C OJJHOU MEPEMEHHOM «
24 VYpaBHeHUE ¢ 1ByMs] IEPEMEHHBIMU U bubnuoreka [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnuoreka [JOK

ero rpaguk

https://m.edsoo.ru/7f43d0b4



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

26

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMU U €€ pelieHue

27

Cucrema ByX JTMHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue

28

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMU U €€ pelIeHUe

29

Cucrema ByX JTUHEHHBIX YpaBHEHUH
C ABYMsI IEPEMEHHBIMU U €€ pelieHue

30

Pemrenne cucrem ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JMHEWHOE, a IPyroe
— BTOpPOM CTENEHU

bubmmoreka [{OK
https://m.edsoo.ru/7f43d23a

31

Pemrenne cucrem ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JUHEWHOE, a IPyroe
— BTOPOM CTENEHU

bu6moreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctem AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOPOU CTEIEHU

33

Pemenue cuctemM AByX ypaBHEHU,
OJIHO U3 KOTOPBIX JUHEHHOE, a Ipyroe
— BTOpPOM CTENEHU

34

I'padmueckas nnTepnperanus
CUCTEMbI YpaBHEHHI ¢ IByMsI
MIePEeMEHHBIMU

35

Pelienne TEKCTOBBIX 3a1a4
anredpandeckuM crocooom

36

Pelienne TEKCTOBBIX 3a71a4
anreOpanvecKuM Crocooom

37

KonTponeHas paboTa o teme
«CHCTEMBI ypaBHEHUH «

38

HucnoBble HEPABEHCTBA U UX
CBOICTBA



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

39 Hucnossle HEPAaBEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeiliHbIe HEPaBEHCTBA C OAHOM bubnuorexa [JOK

40 . _

MEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
JIuHeliHbIe HEPABEHCTBA C OJTHON bubnuorexa [JOK

41 o
MIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK

42 o
MEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08

43 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOY ITEPEMEHHOM U UX PEIICHHE

44 CucteMbl TMHENHBIX HEPABEHCTB C
OJTHOM MEPEMEHHON M X PEIICHUE

45 CucteMbl TMHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM U X PEIICHUE

16 KBanpaTHble HEpaBEeHCTBA U UX bubnuoreka [IOK
peuieHue https://m.edso0.ru/7f43b098

47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
penieHue https://m.edsoo.ru/7f43b21e

48 KBanpaTHble HEpaBEeHCTBA U UX bubnuoreka [JOK
peuieHue https://m.edsoo.ru/7f43b5a2

49 KBagparHble HepaBeHCTBA U UX
peuieHue

50 KBagparHbie HepaBeHCTBA U UX
peuieHue
['paduueckas unTepnperanus

51 Hep g;eHCTB u CHCTepMpHe :BGHCTB c bubmiorexa [IOK

p p https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'padmyeckas nHTEpIIpEeTaLIUs

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

53 KonTpospHast paboTa 1o teme



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

«HepaBeHcTBa «

54 KBanparnunas ¢pyHkius, e€ rpadux u bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBangparuanas ¢pyHkius, e€ rpapuk u bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBangparuanas ¢pyHkius, e€ rpapuk u bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoua, KOOpAMHATHI BEPLIMHBI bubnuorexa [JOK
n1apa0oJibl, 0Cb CAMMETPUH HapadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGoua, KOOpAMHATHI BEPLIMHBI bubnnorexa [JOK
napa0oJibl, 0Cb CAMMETPHUH NapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboua, KOOpAMHATHI BEPLIMHBI bubnuoreka [IOK
1apaboJIbl, 0Cb CHMMETPHUH MapadOJIbI https://m.edsoo.ru/7f43alac
60 [TapaGoua, KOOpAMHATHI BEPLIMHBI bubnuoreka [JOK
mapadoJIbl, 0Cb CHMMETPHUH MapadO0JIbI https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOpIMHATHI BEPIITUHBI bubnuoreka [IOK
1apaboJIbl, 0Cb CHMMETPHUH MapadOJIbI https://m.edsoo.ru/7f43a526
62 ITapa6oa, KOOpAUHATHI BEPIIUHEI
11apaboJibl, 0Cb CHMMETPUH 1apaloJIbl
I'padukn dynkumii: y = kx, y =kx +
63 - _ _
b, y=k/X, y=x3, y=vX, y=|x|
I'padukn dynkumii: y = kx, y =kx +
64 : i _ _
b, y=k/X, y=x3, y=vX, y=|X|
I'paduku Gpynxmii: y = kx, y = kX +
65 _ _ — -
b, y=K/X, y=x3, y=vX, y=|X|
66 I'paduku pynkumit: y = kx, y=kx +
b, y=K/X, y=x8, y=vX, y=|X|
I'padpuxu Gynxmii: y = kx, y =kx +
67 - - _ _
b, y=K/x, y=x3, y=vX, y=|X|
68 I'padpuxu Gynxmii: y = kx, y =kx +

b, y=K/x, y=x3, y=vX, y=|X|



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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

69 KoHnTpomnpHas paborta o Teme bubnmoreka [JOK
«DYHKIMH « https://m.edsoo.ru/7f43ab84

70 [TonsTHE YnCIOBOM bubmmoreka [{OK
IIOCJIE0OBATEIbHOCTH https.//m.edso0.ru/7f43e6c6
3

g | e oo BuGmorea 0K
PEKYppenT pMY https://m.edsoo.ru/7f43ebda
dhopmysoit N-ro ujeHa

72 Apudmernueckas v reoMeTpuuecKas bubnuorexa [JOK
MPOTrPECCUU https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas U reoMeTpuuecKas bubnuorexa [JOK
MIPOTPECCUU https://m.edsoo.ru/7f43f3b4
@opMyItbl N-To 4iIeHa

74 apu(MeTHyecKoil U reoMeTpUUeCcKO bubnuoreka [IOK
MIPOTPECCUM, CyMMBI ITEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opmyisl N-To 4aeHa
apuMETHUECKON U TEOMETPUUECKON bubnuoreka [IOK

75 . .
MPOrpPeCCUid, CyMMBI MEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®opmysbl N-ro ujaeHa

76 apuMETUYECKON U TEOMETPUUECKON bubnuoreka [JOK
MPOrpeccuii, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmysbl N-ro YjaeHa

77 apuMeTUyecKoil 1 reoMeTpUUECKO bubnunoreka [JOK
MIPOrpecCcuil, CyMMBbI MEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
®opmyisl N-ro 4ieHa

78 apu(pMeTHYECKONH U reOMeTpUYECKON bubnuoreka [IOK
IIPOrPECCUi, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB

79 N306pakeHue 1ieHOB



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
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

apuMeTHUIECKO 1 TeOMETPHUECKON
IIPOrpeccuil TOUKamMu Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N300pakeHue 4iIeHOB
apu(PMETHIECKON 1 TEOMETPHUSCKON
MPOrpeECCU TOYKAMU Ha
KOOPJIMHATHOM MJIOCKOCTH

81

JIMHENHBII 1 DKCITOHEHITUATbHBIN
poct

82

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbI€ IPOLICHTHI

bu6moreka [IOK
https://m.edsoo.ru/7f4401a6

84

KounTponbHas paborta o teme
«YucmoBble MOCIEI0BATEIBHOCTH «

bu6moreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHue, 0600IICHNE 1
CHCTeMaTH3amus 3HaHuH. 3aInCh,
CpaBHEHUE, ICUCTBUS C
JIEMCTBUTEIbHEIMH YUCIAMH,
YHUCJIOBas MpsiMast

86

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTH3arys 3HaHui. [IpoLeHTsI,
OTHOIICHHUS, TPOIIOPITUU

87

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMA 3HAHWIA.
Oxpyriienue, npuOIMKeHne, OleHKa

88

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apu(PMETHUECKUM
CIIocooom

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

89

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTu3anus 3HaHuu. Pemenue

bu6nmoreka [JOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4

TEKCTOBBIX 3a7[a4 apU(PMETUICCKUM
CII0co0oM

[ToBTOpEHUe, 0000MIICHNE U
cucreMarusanys 3Hanui. Pemenune

bubmmoreka [{OK

90
TEKCTOBBIX 337129 apHPMETHICCKUM https://m.edsoo.ru/7f443fea
CrocoooM
[ToBTOpEeHue, 0600IIeHNE U

91 CHUCTEeMaTU3alrs 3HaHH. bubnuorexa [JOK
[TpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, IOTTYCTUMBIC 3HAUCHUS
[ToBTOpEeHUE, 0600IICHNE 1

92 CUCTEMaTU3alUs 3HAHUMN. bubnuoreka [IOK
[IpeoOpa3zoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPOKEHUH, IOMYCTHMBIC 3HAYCHUS
[ToBTOpEeHUE, 0600IIEHNE 1

93 CHCTEMAaTH3alLMs 3HAHUIA. bubmuorexa [JOK
[IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE 1

94 CHCTEMAaTH3aLMs 3HAHUIA. bubnmuorexa [JOK
[IpeobOpazoBanue aredpanyecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3HaHui. OyHKINU: bubmuoreka [JOK

95 o
MOCTPOEHUE, CBOMCTBA U3YyYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpEeHUE, 0000IICHNE 1
cucTeMarusanus 3HaHui. OyHKIHU: bubnuoreka [IOK

96 o
IIOCTPOCHUE, CBOMCTBA U3YyYEHHBIX https://m.edsoo.ru/7f444f44
GbyHKIHI

97 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. CDYHKI_II/II/II

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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

IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX
GbyHKIII

98

[ToBTOpEHUe, 0000MIICHNE U
cucremaTusauus 3Hanuii. OyHkuu:
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX

GbyHKIII

bubmmoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
I'paduuaeckoe pemenre ypaBHEHUN 1
WX CHCTEM

bubmmoreka [{OK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMAaTH3aINs 3HAHWH.
I'paduueckoe pemenre ypaBHEHUHN U
X CUCTEM

101

WroroBas koHTpoJIbHas paboTa

102

O00011eHNEe U CUCTEMATU3 AL
3HaHUU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IHOYPOYHOE IINTAHUPOBAHMUE 110 KYPCY «'EOMETPUS»

7 KJIACC
No KoJsnyecTBo yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3ydenus o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 [Ipocreiinume reomeTpuyeckue 1 bubnuorexa [JOK
OOBEKTEHI https://m.edso0.ru/88660b724
2 MHOTroyrojpHUK, JJoMaHast 1 bubmorexa LHOK
’ https://m.edso0.ru/8866ch6a
3 CMeXHBIC U BEPTHKATBHBIC YTIIBI 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/8866¢5c0
4 CMexHBIE U BEPTUKAIBHBIE YIIIbI 1 bubmorexa IOK
https://m.edso0.ru/8866¢7be
5 CMeXHBIC U BEPTUKAIBHBIE YIIIbI 1
6 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1
7 CMeXHBIC U BEPTUKAIBHBIC YIIIbI 1
8 CMEXHBIC U BEPTUKAILHBIC YIIIbI 1
N3Mepenne TMHEHHBIX U YIII0BBIX
9 BEJIMYMH, BEIUMCICHUE OTPE3KOB 1
U yTJIOB
10 sommam, swmcrone openon | 1 ubmoera LIOK
1 Y08 ’ https://m.edsoo0.ru/8866c3ea
N3mepenune TMHEHHBIX U YTIIOBBIX
11 BEITUYMH, BEIUMCICHUE OTPE3KOB 1
U yTIIOB
N3mepenne IMHEWHBIX U YTIIOBBIX
12 BEITUYHH, BEIUMCICHHE OTPE3KOB 1
U yTJIOB
13 [lepumeTp u momanes ¢puryp, 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

COCTaBJICHHBIX U3
IIPSIMOYT'OJIBHUKOB

14

[epumeTtp u momans Guryp,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB

15

[TonsATHE O paBHBIX
TPEyroJbHUKAaX U NIEPBUYHBIC
MIPEACTABJIEHUS O PABHBIX

¢burypax

bubmmoreka [{OK
https://m.edso0.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

bubmmoreka [{OK
https://m.edso0.ru/8866d1fa

17

Tpu npr3Haka paBeHCTBA
TPEYrOJIbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866d34e

18

Tpu npr3Haka paBeHCTBA
TPEYrOJIbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866e01e

19

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

20

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edso0.ru/8866e88e

22

[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB

23

[Ipu3naku paBeHCTBa
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

24

CBOMCTBO MeqUAaHBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K TMIIOTEHY3€

bubnuoreka [JOK
https://m.edso0.ru/8866e9ec

25

CBolicTBO MeIaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEACHHON K THIIOTEHY3€

26

PaBHOOEIpeHHBIE U

bu6mmoreka [JOK



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

PaBHOCTOPOHHHE TPEYrOJIbHUKU

https://m.eds00.ru/8866d6fa

97 [Ipu3Haku u cBOKCTBA 1 bubmuoreka [IOK
paBHOOCIPEHHOTO TPEYroJbHUKA https://m.edso0.ru/8866d880
28 [Ipu3naku u cBoiicTBa 1 bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866d880
29 [Ipu3naku u cBoiicTBa 1 bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHHUKA https://m.edso0.ru/8866e26¢
30 HepaBeHcTBa B reomeTpun 1
bubnuorexa [JOK
31 Hepanenctea B reomerpiit 1 https://m.edscl)lo.ru/8866e3a2
32 HepaBeHcTBa B reomeTpuu 1
33 HepaBeHcTBa B reomeTpuu 1
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C 1 bubnuoreka [IOK
yriiom B 30° https://m.edso0.ru/8866eb22
[IpsiMOYTOIBHBIN TPEYTOJIBHUK C
35 yriiom B 30° 1
36 KonTtponsHas padoTa o teme 1 bubmuorexa [JOK
«TpeyrobHUKH « https://m.edsoo.ru/8866echc
37 [TapannensHble NpSMbIC, UX 1 bubnuorexka [JOK
CBO¥CTBA https://m.edso0.ru/8866ef64
38 [Tarerii moctynat EBkinuga 1
Hakpect nexaniue,
30| omocropormme yrus ) ubmotexa LIOK
’ https://m.edso0.ru/8866f086
00pa3oBaHHbIE TPH MTEPECCUCHUU
MapajuIeNIbHBIX MPSMBIX CEKYIICH
Haxkpecr nexamiue,
COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIBI, 1
00pa3oBaHHbIE MPH NEPECEUCHUU
napajieNIbHBIX MPSIMBIX CEKYILICH
41 Hakpecr nexamue, 1



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YIJIbI,
o0pa3oBaHHbIE TPH MTEPECEUCHUN
NapajuleNIbHbIX IPSIMbIX CEKyIlen

42

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
NapaJuIEIbHBIX MPSMBIX CEKYyIEn

43

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE MPH NIEPECEUEHUN
MapaJuIeIbHbIX MPSMBIX CEKYIEH

bu6moreka [IOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napajenbHOCTH
MPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUMA OT TOYEK OJHOU
MPAMO# A0 BTOPOU MPAMOI

45

[Ipu3Hak napamienbHOCTH
MPSIMBIX Y€pe3 PaBEeHCTBO
paccTOSsIHUM OT TOYEK OJHOMN
MPAMO# IO BTOPOU MPAMOI

46

CymMma yrioB TpeyrojbHHKa

bu6mmoreka [JOK
https://m.eds00.ru/8866f630

47

CyMMa yriioB TpeyrojabHHUKa

bubnuoreka [JOK
https://m.edso0.ru/8866f8ba

48

Bremnue YIJIbI TPEYIr'OJIbHUKA

bubmuoreka [JOK
https://m.edso0.ru/8866fabe

49

BHeriHue yribl TpeyroJibHUKa

50

KonTponeHas paboTa o teme
«[TapannenbHble MpsiMbIe, CyMMa
YIJI0B TPEYTOJIBHUKA «

bu6mmoreka [JOK
https://m.edso0.ru/8866fe6e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

OKpyXHOCTb, XOP/Ibl U TUAMETP,

bubmuoreka [JOK

°1 UX CBOMCTBa . https://m.edso0.ru/88670800
bubnuorexa [JOK
52 KacarerbHast k okpyskHoCTH . https://m.edsg).ru/88670e9a
53 OKpyKHOCTb, BITUCAHHAS B YTOJI 1
o4 OKpyXHOCTb, BIIUCAHHAS B YTOJI 1
55 [Tonarue o 'MT, npumenenue B 1 bubnuorexa [JOK
3aj1a9ax https://m.edso0.ru/8867013e
56 [Tonarue o 'MT, npumenenue B 1 bubnuorexa [JOK
3aj1a9ax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
S7 MEPIEeHIUKYIISAP KakK 1
T€OMETPUUECKHE MECTA TOUEK
58 OKpYy)XHOCTh, ONTUCAHHAS OKOJIO 1 bubmuorexa [JOK
TPEyroJibHUKA https://m.edso0.ru/88670a62
59 OKpYyXHOCTb, OIIMCAHHAS] OKOJIO 1
TpPEeYroJbHUKa
60 OKpyXHOCTb, BIICAaHHAs B 1 bubmuorexa [JOK
TPEYroJIbHUK https://m.edsoo.ru/8867103e
61 OKpyXHOCTb, BIIUCAaHHAS B 1
TPEYTrOJIbHUK
62 [Ipocreitmue 3anaun Ha 1 bu6mmoreka [JOK
IOCTPOCHHE https://m.edso0.ru/88671188
63 [Ipocreitmme 3anaun Ha 1 bu6mmoreka [JOK
[IOCTPOEHHE https://m.edso0.ru/886712d2
https://m.eds00.ru/88671462
['eomeTprueckrie MOCTPOECHHUS «
5 | mompmmenbobmene [ B LOK
https://m.eds00.ru/886715b6
METO/JIOB Kypca 7 Kjacca
66 HTorosas KOHTpoJbHAs padoTa 1 bubnuoreka [IOK



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6

https://m.eds00.ru/886716ec

[ToBTOpenue u o6o0mEeHNEe

67 3HAHUM OCHOBHBIX ITOHITHI U 1
METOJIOB Kypca 7 Kiacca
HOBTO?GHHG i O606HIGHI/IGU Bu6morexa LIOK
68 3HAHUN OCHOBHBIX ITOHSITHHA U 1 https://m.eds0o.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero POJIbHBIE pPaKTH4YecKue wayueHns pasoBarte e
padoTsI padoThbI pecypchl
1 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edso0.ru/88671af2
2 [Tapannenorpamm, ero npu3Haku U 1 bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [JOK
CBOCTBa https://m.edsoo.ru/88671ca0
YacTHele cityuan
4 napajuieJIorpaMMOB 1 bubmuorexa [JOK
(IpsIMOYTOJILHUK, POMO, KBaJIpar), https://m.edsoo0.ru/88671dea
WX IPU3HAKU U CBOMCTBA
YacTtHble citydan
5 napajuieJIorpaMMOB 1 bubmuorexa [JOK
(TIpAMOYTOJILHUK, pOMO, KBajpar), https://m.edso0.ru/88671f20
WX TIPU3HAKHU U CBOMCTBA
YactHble ciiydan
6 MapaJjIeIorpaMMoOB 1 bubnuoreka [JOK
(IpsAMOYTOJILHUK, pOMO, KBajpar), https://m.edso0.ru/8867209c
WX IMPU3HAKHU U CBOMCTBA
bubmuoreka [JOK
! Tpanes ! https://m.edso0.ru/88672358
8 PaBHOOOKAs ¥ IPAMOYTOJIbHAS 1 bubnuoreka [IOK
TpaIeuu https://m.edsoo0.ru/8867252¢
9 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso0.ru/88672858
bu6mmoreka [JOK
10 MeToz yABOCHILT METMAHE! . https://m.edso0.ru/88672b14
11 [lenTpanpHas CUMMETpUs 1 bubnuoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.eds00.ru/88672b14

12 KonTtposnpsHas paboTa o teme bubmuorexa [IOK
«YeThIpEXYTrOIbHUKH « https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o bubnuorexa [JOK
MPONOPIHOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a
14 CpenHsis TUHUS TPEyroJibHUKA BH6H_HOTeKa LOK
https://m.edso0.ru/88672e0c
15 CpenHsis TUHUS TPEyroJibHUKA BH6H_HOTeKa LOK
https://m.edso0.ru/88672f38
16 Tpaneuus, e€ cpemHss TUHAS bubmorexa LHOK
’ https://m.edso0.ru/88672358
17 Tpanenus, e€ cpenHss TMHUA BH6H_HOTeKa LIOK
’ https://m.eds00.ru/88673064
18 [IponopuroHaibHbIE OTPE3KU BH6H_HOTeKa LIOK
https://m.edso0.ru/88673794
19 [IponopumoHanbHBIE OTPE3KH BH6H_HOTeKa LIOK
https://m.edso0.ru/88673794
20 IlenTp Macc B TpeyroJIbHUKE BH6H_HOTeKa LIOK
https://m.edso0.ru/886738fc
bubnuoreka [JOK
21 TonobHsie TpeyrompimKy https://m.edsg).ru/88673a78
29 Tpu npuszHaka moaoous bubnuoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npuszHaKa moaoous bubnunoreka [JOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52
o4 Tpu npu3HakKa moao0ous bubnunoreka [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npuznaka nogo6us
TPEYroJIbHUKOB
26 [Ipumenenue no100us npu

PCHICHUHU IMPAKTHUYCCKUX 3ada4



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

27 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
«[ToJOOHBIE TPEYTOJIBHUKH « https://m.edso0.ru/8867445a
28 CaolicTBa IJI0MIAICH 1 bubmmoreka [{OK
reOMETPUYCCKUX (Uryp https://m.edso0.ru/886745fe
29 Dopmyinsl i I0LIAAN 1 bubnuorexa [JOK
TpEyroJibHUKA, apajuieiorpaMma https://m.edso0.ru/88674860
30 dopmyibl i 0N 1 bubnuorexa [JOK
TPeyroJjbHUKA, MapajieJorpaMma https://m.edso0.ru/88674a22
31 dopmyibl i 0N 1 bubnuorexa [JOK
TPeyroJbHUKA, MapajieorpaMma https://m.edso0.ru/88674a22
32 @opMyItbl I UTOMIAANA 1 bubnuoreka [IOK
TpEyroJibHUKA, apajuiejorpaMma https://m.eds00.ru/88675288
33 @opMyItbl I UTOIMAANA 1 bubnuoreka [IOK
TpeyroJibHUKA, apajuiesiorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue miomnanaeii CiIoXHBIX 1 bu6mmoreka [IOK
buryp https://m.edso0.ru/88674e78
35 [Tnomanu puryp Ha KIeT4aTou 1 bubmuorexa [JOK
Oymare https://m.edso0.ru/8867473e
36 [Tmomaau mogoOHBIX HUTyp 1
37 [Tnomamau mogoOHBIX HUryp 1
38 3ajauM ¢ IPaKTUYECKUM 1 bu6mmoreka [JOK
COJICpKAHUEM https://m.edso0.ru/88675558
39 3ajauM ¢ IPaKTUYECKUM 1 bu6mmoreka [JOK
COJICpKAHHEM https://m.eds00.ru/88675684
o | o oo 1 B LOK
oA https://m.edso0.ru/88674f90
a1 KonTponeHas paboTa o teme 1 bubnuoreka [IOK
«ITnomanp « https://m.edso0.ru/8867579c
42 Teopema IIudaropa u eé 1 bubnuoreka [IOK

IIPUMCHCHUC

https://m.eds00.ru/88675918



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918

Teopema [Tudaropa u eé

bubmuoreka [JOK

43 NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e€ bubnuorexa [JOK
PUMECHEHUE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMEHEHUE
16 Teopema ITudaropa u e€
MIPUMEHEHUE
Omnpenenenue
TPUTOHOMETPUYECKUX (PYHKITUN
- ;);zgsgig{r;ianpooyroanoro bubnmorexa [JOK
’ https://m.edso0.ru/88675d32
TPUTOHOMETPUIECKHE
COOTHOIIIEHUS B TIPSMOYTOJIBHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubmuorexa [JOK
TOXJIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUUYECKOE
TOJIECTBO
50 OCHOBHOE TPUTOHOMETPHUUYECKOE
TOJIECTBO
KounTponbnas pabora o teme
51 «Teo;I))eMa Hngaropa 1 Havasa bubmotexa [IOK
https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH «
52 Bniucannsie ¥ HEHTpaIbHbIE YIJIbI, bu6mmoreka [JOK
yroJl MKy KacaTeJIbHOHM U XOpIoi https://m.edso0.ru/8al1415b2
53 Bniucannsle ¥ EHTpaIbHbIE YIJIbI, bu6mmoreka [JOK
YroJl MKy KacaTeJIbHOM 1 Xopaon https://m.edsoo0.ru/8a141940
54 BrucanHbie ¥ LIEHTPAIbHBIE YIIIBI, bubnuoreka [IOK
YToJl MEXIY KacaTeJbHOM U XOp1oi https://m.edsoo.ru/8al41b34
55 VYrisl Mexy XopaamMu u

CEeKYIIUMU



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

Yrubl MeXIy XOpAamMu U

56
CEKYIUMU
Brucannsie 1 onucaHHbIE
57 YeTBIPEXYTOJIbHUKU, UX IIPU3HAKU U Bubnmotexa HOK
PIPeXYT ’ P https://m.edso00.ru/8a140f86
CBOIicTBa
Brmcannsle 1 onMcaHHbIe
58 YETBIPEXYTOJIBbHUKH, UX IPU3HAKUA U Bubmiorexa LHOK
o pexXyr ’ p https://m.edsoo0.ru/8a1416d4
CBOIicTBa
BrucanHsie 1 OnUCaHHBIE
59 YETBIPEXYTOJIBbHUKH, UX IIPU3HAKYA U Bubmiorexa LIOK
o pexXyr ’ p https://m.edsoo.ru/8al1416d4
CBOIicTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX
60 Y ONMCAHHBIX YETHIPEXYTOJILHUKOB
MIPH PEIICHUN T€OMETPHUSCKUX
3a1a4
[IpumeHeHre CBOMCTB BIIMCAHHBIX
61 Y OTIMCAHHBIX YETHIPEXYTOJIbHUKOB
MIPU PEIICHUH TEOMETPUUECKHIX
3ama4
B3anmHoe pacrnosioxxeHue IByx bubnuorexka [JOK
62 . .
OKPYKHOCTEH, 00IIIHe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue ox HOCTEN Brbmiorexa LOK
pyx https://m.edso0.ru/8a1410a8
Kourpoabnas pabora 1o teme
64 «Yrml?l B OK pHOCTI/I Boucanusie Brbmorexa LIOK
Py ’ https://m.edso0.ru/8al141c88
Y OMKMCAHHBIE YETHIPEXYTOJIbHUKH «
IToBTOpPEHNE OCHOBHBIX ITOHATHH U
65 METO (I)DB KYpCcoOB 7 1 8 Kj1accoB Brbmiorexa LJOK
JIOB KYP N ’ https://m.edsoo.ru/8al4lddc
00001IeHrE 3HAHNI
IToBTOpEHNE OCHOBHBIX MOHATHH U
p bu6mmoreka [JOK
66 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHNE 3HAHUI

https://m.edsoo.ru/8al41efe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

bu6mmoreka [IOK

67 HroroBas koHTponbHas padoTa 1 https://m.eds00.ru/8a142368
o | Moo ccmmonmin | Bamorsss LOK
. ’ https://m.edso0.ru/8al420ac
000011IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka KonTpoabnsbie | IlpakTuueckue Aara o0pasoBaTejibHbIe
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 ?plllli"ecflzlecj)ll\igfpenqewnx byHKIUR 1 bubmorexa [TOK
yr108 0T 0° 10 180° https://m.edsoo.ru/8al424bc
2 DopMmyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cuHycOB 1
9 Haxoxnenue njvH CTOpOH U 1 bu6mmoreka [JOK
BEJIMYHUH YIJIOB TPEYrOJbHHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenne TpeyroibHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronsHUKOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyronsHUKOB 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
13 Petetine TpeyrombHHKoB ! https://m.edS(I)lo.ru/8a142ac0
14 IIpakTHueckoe NPUMEHEHHE TEOPEM 1 bubnuoreka [IOK
CHHYCOB U KOCHUHYCOB https://m.edso0.ru/8al42c3c
15 [IpakTHUeckoe NTPUMEHEHUE TEOPEM 1



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
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

CHHYCOB U KOCHMHYCOB

16 KonTtposneHas paboTa o teme bubmuorexa [IOK
«PerieHne TpEYroJbHUKOB « https://m.edsoo.ru/8a14392a
17 [onsitne o mpeoOpa3oBaHUH bubnuorexa [JOK
nonoous https://m.edsoo.ru/8a143ab0
18 CoOOTBETCTBEHHBIE DIIEMEHTHI bubnuorexa [JOK
0JI0OHBIX GUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
oJA00HBIX hUryp
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
20 XOpA, TEOpEMA O MPOU3BEICHUN bubmuorexa [JOK
OTPE3KOB CEKYIIHX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTeJIbHOMN
TeopeMa 0 TPOU3BEAECHNUH OTPE3KOB
21 XOpA, TEOpEMa O MPOU3BEICHUN bubmuorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema o mpou3BeIeHUU OTPE3IKOB
22 XOp[l, TEOpEMA O MPOU3BEIACHUU bubmuorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM
23 [IpumeneHne TeopeM B pelieHUN bubmuoreka [JOK
rCOMETPUIECKUX 3a1a4 https://m.edso0.ru/8a143f06
o4 IIpuMeHeHne TeopeM B pElICHUN bubnnoreka [JOK
rE€OMETPUIECKUX 3a1a4 https://m.edsoo.ru/8al1443fc
o5 IIpuMeHeHne TeopeM B pElICHUN bubnnoreka [JOK
rE€OMETPUIECKUX 3a1a4 https://m.edso0.ru/8a144578
KonTponsHas pabota o Teme
26 «I[IpeobpazoBanue o 00MsL. bubnuoreka [IOK
MertpHueckue COOTHOILICHHUS B https://m.edsoo.ru/8al447a8
OKPYKHOCTH «
27 Onpenenenne BEKTOPOB. bubnuoreka [IOK



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
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

PuU3N4ECKUN U T€OMETPUYECKUI
CMBICJI BEKTOPOB

https://m.edso0.ru/8a144960

28 CrnoxeHue ¥ BRIUUTAaHHUE BEKTOPOB, bubnuorexa [JOK
YMHO)KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144a8c
29 CrnoxeHue ¥ BRIYUTaHHUE BEKTOPOB, bubnuorexa [JOK
YMHO)KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJIJTHHEAPHBIM BEKTOPaAM
32 Koopaunats! BekTopa BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al44fbe
3 sextopon, era npmvencme ubmiotera LIOK
HaXO)KlIteII/ISI JUIMH U YTJIOB https://m.edsoo.ru/8a14539c
34 gjl?f:;)::eeff igﬁeﬂzgﬁe TUTSt bubmorexa [TOK
’ https://m.edsoo.ru/8a14550e
HaX0XJICHUS JUIUH U YTIIOB
35 Pemrenue 3a1a4 ¢ MOMOIIBIO bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Permrenye 3a1a4 ¢ moMOIIBIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB ISt
peuieHus 3a1a4 GU3uKu
38 KonTtponbHas padoTa o teme bubnnoreka [JOK
«BekTopsI « https://m.edsoo.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
MIJIOCKOCTH
. bubnuoreka [JOK
40 ¥PaBHCHHC MPAMOH https://m.edsg).ru/8a145048
41 YpaBHEeHHE PSIMON
42 YpaBHEHHE OKPYKHOCTHU bubnuoreka [IOK



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
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

https://m.eds00.ru/8al14635a

KOOpI[I/IHaTBI TOYCK IICPCCCUCHUA

bubmuoreka [JOK

43 OKPY)XHOCTH H ITPSIMOi https://m.edso00.ru/8a146620
Meroa KOOpAUHAT IIPH PELICHUN
44 reOMETPUYECKUX 3a]1aY,
MTPAKTUYECKUX 33134
Meroa KoOpaAuHAT IPHU pELIEHUN
45 reOMETPUYECKUX 3a/1ay,
MTPAKTUYECKUX 33134
Meroa KoOpaAuHAT IPHU pELIEHUN
46 reOMEeTPUYECKUX 3a7a4,
MTPAKTUICCKUX 33134
g | ormommn s o B 10K
IUTIOCKOCTH « https://m.edso0.ru/8al146e0e
48 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubmuorexa [JOK
BBIYUCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmnoreka IJOK
49 Hucno . Jlmuna okpyxnocTH https://m.edsg).ru/8a147208
bubanoreka [IOK
50 Hucrno . Jlmna okpyxnocTH https://m.edsg).ru/8a14714c
51 JlnvHa TyTH OKPY)KHOCTH
52 Pannannas mepa yria BH6H_HOTeKa LOK
https://m.edsoo.ru/8al4714c
53 [Tnomanp kpyra, cekTopa, cerMeHTa BH6H_HOTeKa LHOK
’ ’ https://m.edso0.ru/8al47426
54 [Tnomanp kpyra, ceKTopa, cerMeHTa BH6H_HOTeKa LOK
https://m.edso0.ru/8a147750
55 [Inomans kpyra, CEKTOpa, CErMEHTa BH6H_HOTeKa LIOK
’ ’ https://m.edsoo.ru/8a147750
56 TTonaTtue o IBMIKEHUH MIOCKOCTH Eubmiorexa OK

https://m.edso0.ru/8al147c¢82



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
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82

57

[TapamienpHbIN IEPEHOC, TOBOPOT

bubmuoreka [JOK
https://m.eds00.ru/8al147f16

58

[TapamienpHbIM IEPEHOC, TOBOPOT

bu6mmoreka [{OK
https://m.eds00.ru/8al147f16

59

[TapamenpHbIM IEPEHOC, TOBOPOT

60

[TapamenpHbIM IEPEHOC, TOBOPOT

61

[IpuMeHeHne NBUKEHMI ITpU
peneHnn 3a1a4y

N

bubmmoreka [{OK
https://m.eds00.ru/8a1480e2

62

KontponsHas pabota no remam
«[IpaBUIILHBIE MHOTOYTOJTbHHUKH.
OKpyXHOCTb. JIBUXKEHUS
IJIOCKOCTH «

63

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
N3mepenune reoMeTpuaecKux
BEJIMYMH. TpeyroabHUKN

bu6moreka [IOK
https://m.edso0.ru/8al148524

64

[ToBTOpeHue, 06o0IIEeHNE,
cUCcTeMAaTu3aIysI 3HaHUH.
[TapannensHble U
MePIEHIUKYJISIPHBIC TTPSMBIE

bu6mmoreka [IOK
https://m.edso0.ru/8a148650

65

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIys 3HAHHH.
OKpYyXHOCTb U KPYT.
['eomeTpruueckre MOCTPOCHHMS.
VYTIIbl B OKPYKHOCTH

66

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTU3AI[Us 3HAHHA,
Brucanubie ¥ OnMcaHHbBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

Htoropas KOHTPOJIbHasA pa60Ta

bu6mmoreka [JOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHnue, 06001IeHNE,



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

‘ cucTeMaTu3anus 3HaHUH

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHE 110 KYPCY «BEPOATHOCTb U CTATUCTHKA»

7 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydeHHsi | 00pa3OBATEbHbIC
padoTsbI padoThbI pecypebi
1 [IpencraBnenue naHHBIX B 1 bubnuorexa [JOK
TabIuIax https://m.edsoo.ru/863ec1f8
2 [IpakTHueckuie BEIYUCICHUS 110 1 bubnuorexa [JOK
TaOJIMYHBIM JAHHBIM https://m.edso0.ru/863ec324
3 N3BrieueHne u nHTEpIpETALMS 1 bubmuorexa [JOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTiueckas pabora «Tabmuel « 1 1
I'padmueckoe npeacraBneHne
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
rarpaMmm
o | pamermeme mpn. | B 10K
PHMCEPBL A p https://m.edso0.ru/863ed602
JarpaMmm
7 [IpakTuueckas padota 1 1 bubnuoreka [JOK
«JlnarpaMMsI « https://m.edsoo.ru/863ed72e
8 Uucnossie Habopbl. CpenHee 1 bubnunoreka [JOK
aprupMeTHIECKOe https://m.eds00.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 bubnunoreka [JOK
aprupMETHIECKOE https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Habopa. 1 bubnunoreka [JOK
Y cTONUNBOCTE MeINaHbI https://m.edsoo.ru/863edb3e
11 Menuana yrcnoBoro Habopa. 1
Y CcTONYMBOCTD MEMAHBI
12 [Tpaktuyeckas pabora «Cpennue 1 1 bubnuoreka [IOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

3HAa4YCHUA «

https://m.edsoo.ru/863edc6a

Haubounbiiee 1 HauMeHblIEee

bubmmoreka [{OK

13 SHAYCHHA YUCIIOBOrO HA0Opa. https://m.edsoo.ru/863ee07a
Pazmax
Hawubonbiiee u HAMMEHbIIIEE
14 3HAYEHMS YMCIOBOTO Habopa.
Pazmax
Hawubomnpmiee n HanMeHbIIee
15 3HAYEHHS YUCIOBOTO Habopa.
Pazmax
KonTponbras paboTa mo remam
16 «HpeECTaBJ'IeHII)/Ie JTAHHBIX Bubmaorexa LIOK
’ https://m.edso0.ru/863ee390
OrnmcaTenpbHas CTATUCTHKA «
17 CrnydaiiHasi ”3BMEHYNBOCTh bubnuoreka [IOK
(mpumMepsl) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHU B MaCCHUBE bubmuorexa [JOK
TAHHBIX https://m.edso0.ru/863ee69¢c
bu6mmoreka [IOK
19 T'pynmuposka https://m.edsoo.ru/863ee9d0
20 ['ucTorpammer
bu6mmoreka [JOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
22 [Ipaktnueckas padota «CiydaitHas bubnuoreka [JOK
M3MEHUYHUBOCTD « https://m.edso0.ru/863eecc8
23 ;Pi‘b;:g’iﬁi? 3216?31(1: C IMMOMOIIBIO bubmiorexa [IOK
pel A m https://m.edso0.ru/863eef52
rpada
| oo e e Bumorra LOK
Peoep 1 CyMMap https://m.edso0.ru/863efOba
BepivH. Llenp u nuki
o5 Hens u nuko. [Tytes B rpade. bubnunoreka [JOK

Hpe,[[CTaBJ'IeHI/Ie O CBA3HOCTU I pa(ba

https://m.edso00.ru/863ef236



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236

26 [IpencraBnenue 06 1 bubmmoreka [IOK
OPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2

97 CnyyaiiHblii OTIBIT U CITy4aiiHOE 1 bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCTB M yacTOoTa COOBITHS.

28 Ponp ManoBeposATHBIX 1 1 bubnuorexa [JOK
MIPAKTHYECKH JTI0CTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHI B TIPUPO/IE U B OOIIECTBE

29 Momnera u urpanbpHas KOCTb B 1
TEOPUHU BEPOSITHOCTEN

30 [IpakTnueckas padora «HacroTa 1 bubnuoreka [IOK
BBINAJACHUA OpJia « https://m.edsoo.ru/863ef8a8
KonTtponsHas pabota no temam

31 «Crny4daitHasg U3MEHYMBOCTb. 1 bubmuorexa [JOK
I'padsr. BeposTHOCTH CitydaifHOTO https://m.edso0.ru/863f0186
COOBITHS «

30 [ToBTOpEeHME, 060OIICHNE. 1 bubnuoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpEeHME, 06O0OIIECHNE. 1 bubnuoreka [IOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpEHME, 060OIICHNE. 1 bubnuoreka [JOK
BeposTHOCTB CitydaitHOTO COOBITHS https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydMeHHsi | 00pa3oBATEbHbIC
padoTsI padoThbI pecypebi
1 [IpencraBnenue naHHBIX. 1 bubnuorexa [JOK
OrnmcaTenpbHas CTAaTUCTHKA https://m.edso00.ru/863f029
2 CrnyuaiiHast ”3BMeHUUBOCTh. CpeHue 1 bubnuoreka [JOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiinble coObITHA. BeposiTHOCTH 1 1 bubnuorexa [JOK
YaCTOTHI https://m.edso0.ru/863f0578
Knaccuueckue moje €0
4 BepOﬂf;oc::ﬁ' I\13[0211{;;? :I Hf;aI/JIILHaﬂ 1 bubmorexa [JOK
) https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [IOK
S OTinonenms 1 https://m.edsoo.ru/863f0a50
bu6mmoreka [IOK
6 Jlucniepcust 4rciIoBOro Habopa 1 https://m. eds00.ru/8630a50
7 CrangapTHOE OTKJIOHEHHUE YHUCIOBOTO 1 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccerBaHMS 1 Eubmorexa TOK
P P https://m.edso0.ru/863f0ea6
bubmuoreka [JOK
J MHOXECTBO, TIOMHOKECTEO 1 https://m.eds00.ru/863f1180
10| obweumenne, nepecoscme, ) buGnorexa LIOK
8 » 11eP ’ https://m.edso0.ru/863f143c
JOTIOJTHCHHE
CBoiicTBa onepauuii HaJl
11 MHOECTBAMHU: IEPEMECTUTEIILHOE, 1 bubnuoreka [JOK

COYUCTATCIBHOC, paCIIPCACIUTCIIBHOC,
BKJIFOUCHU A

https://m.edso0.ru/863f1784



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

12 I'paduueckoe mpeacraBieHue bubmuorexa [IOK
MHOXECTB https://m.edsoo.ru/863f198c
KonTtposnsHast paboTa mo Temam

13
«Cratuctuka. MHOKeCTBA «

14 DOnemeHTapHbie coObITHS. CiydaiiHbIe bubnuorexa [JOK
COOBITHUS https://m.edsoo.ru/863f1ldec
bmaro C e

15 anel\l:IeEE:;;L: ZE)%TEI/I;[ bubmiorexa HOK

e https://m.edsoo0.ru/863fldec
BepostHocTr coObITHI
bmaro C e
16 age;eﬁgzlgg;: ZE)O6HI;112PI$I bubmorexa [TOK
o https://m.edso0.ru/863f1f72
BepostHocTr coObITHI
17| oremcrmapmnnt B, BuGnorexa LIOK
N pv ’ https://m.edsoo.ru/863f21ca
CrnyyaiiHblii BEIOOD
18 memernapmsnin cofsmmmin. BuGmorera L1OK
. pv ) https://m.edsoo.ru/863f21ca
CrnydaifHbIN BEIOOD

19 H;:s?oT:;ivfg;:{HE;fgZ?I:AC/I):HIEHH(;IMH Bubmzorexa LIOK
p p https://m.edso0.ru/863f235a
COOBITHSIMH «

bu6mmoreka [JOK

20 Jlepeso https://m.edsoo.ru/863f2ade
CBoiicTBa aepeBa: €IMHCTBEHHOCTD

21 IIyTH, CyIIECTBOBAHUE BUCSUEH bubnuoreka [IOK
BEPILIMHBI, CBSA3b MEXIY UUCIOM https://m.edsoo.ru/863f2bac
BEPIIMH U YUCIIOM pEOEp

bubmmoreka [JOK

22 Hpasuio ymoxeH#A https://m.edso0.ru/863f2cd8

bu6nmoreka [JOK

23 Hpasuio ymoxeHHA https://m.edso0.ru/863f2e36

24 ITpoTHBOIOJIOKHOE COOBITHE bubnuoreka [IOK



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36

https://m.edsoo.ru/863f2f8a

o5 Huarpamma Diinepa. O0beIMHEHNE U 1 bu6muorexa [IOK
TepeceyeHre COOBITUI https://m.edsoo.ru/863f3214
26 HecosmecTHble coObiTrs. Dopmyna 1 bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecosmecTHble coObiTrs. Dopmyna 1 bubnuoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3764
| Do swommgome, | B 10K
P ’ https://m.edso0.ru/863f38ae
HezaBucumbie coObITHS
| Do somemgomue | B 10K
p ’ https://m.edso0.ru/863f3b06
HezaBucumbie coObITHS
30 [IpencraBnenue ciry4aitHOTO 1 bubnuoreka [JOK
SKCIIEPUMEHTA B BHJIE IepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cnydaitHOTO 1 bubnuoreka [IOK
SKCIIEPUMEHTA B BUJIE IepeBa https://m.edso0.ru/863f3f20
2 percramsene s ) BuGmorexa LIOK
el o ) https://m.edso0.ru/863f4128
OnucarenpHasi CTAaTUCTHUKA
bu6mmoreka [JOK
33 HosTopene, 0600mennue. I'pagrr 1 https://m.edso0.ru/863f4312
KonTtponsHas pabota no temam
34 «CnyyaiiHble coObITHS. BeposTHOCTD. 1
I'padnr «
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydeHHS | 06Pa30BATENbHBIE
padoThI padoThI pecypesI

1 [IpencraBnenne JaHHBIX 1 BH6J.IHOTeKa HOK

https://m.edso0.ru/863f47ea

2 OnucarenpHas CTaTUCTUKA 1 BH6J.IHOTeKa LOK

https://m.edso0.ru/863f47ea

3 Onepanuu HaJ COOBITUIMU 1

4 HezaBucumocts coOBITHI 1

5 KomMOuHnaTopHO€E IpaBHII0 YMHOKEHUS 1 BH6J.IHOTeKa HOK

https://m.edso0.ru/863f4e16

6 [TepecranoBku. @akropuas. Coueranus 1 bubnuoreka [IOK
Y 9HCJI0 COYETaHUMI https://m.edso0.ru/863f4e16

bu6mmoreka [IOK

! Tpeyronbrux Tackans 1 https://m.edso0.ru/863f5014
[IpakTueckas padota «Brrancinenue

8 BEPOSITHOCTEHN C UCIOJIB30BAHUEM 1 1 bubnuoreka [JOK
KOMOMHATOPHBIX (YHKITUN https://m.edso0.ru/863f5208
AJIEKTPOHHBIX TAOJIHIL «

I'eomeTrpuueckas BEpOSITHOCTb.

9 CrnyyaitHblii BEIOOD TOUKH U3 GUTYPHI HA 1 bubnunoreka [JOK
IJIOCKOCTH, U3 OTPE3Ka, U3 1yru https://m.edso0.ru/863f5884
OKPY>KHOCTHU
I'eomeTpuueckas BEpOSITHOCTb.

10 Crydaiinblii BBIOOp TOUKH U3 (PUTYpHI HA 1 bubnuorexa [IOK
IUIOCKOCTH, U3 OTPE3KA, U3 IYT'H https://m.edsoo.ru/863f5a50
OKPYKHOCTH

11 I'eomeTpuueckas BEpOSITHOCTD. 1 bubnuorexa [IOK
Caydaiinelii BEIOOp TOUKH U3 (pUrypsl Ha https://m.edsoo.ru/863f5bfe

104



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

IUIOCKOCTH, U3 OTPE3Ka, U3 TIyT'H
OKPYXHOCTH

I'eomeTprueckas BEpOSITHOCTb.

12 Crny4aitHblid BEIOOP TOYKH U3 GUTYPHI HA bubnuoreka [JOK
IUIOCKOCTH, U3 OTPE3Ka, U3 IyI'1 https://m.edso0.ru/863f5e10
OKPYXHOCTH

13 Ucnebitanue. Ycnex u Heympaua. Cepus bubnuorexa [JOK
WCTBITAHUH IO IEPBOTO ycrexa https://m.edso0.ru/863f6162

14 Ucneitanue. Ycnex u Heympaua. Cepus bubnuorexa [JOK
HCIIBITAHUM JI0 TIEPBOTO yCIIexa https://m.edso0.ru/863f6356

15 Ucneitanne. Yenex n Heynada. Cepus
WCTIBITAHUH IO IEPBOTO ycrexa

16 Ucneitannsa beprynnu. BepostHocTn bubnuoreka [IOK
cOOBITHH B cepuu UCTIBITaHNK bepHymm https://m.edso0.ru/863f64d2

17 Ucnwitanusa bepnynnu. BepositHocTn bubnuoreka [IOK
coOBITHH B cepuu UCTbITaHU bepHymn https://m.edso0.ru/863f6680

18 [IpakTrueckas padota «McnpITanus bubnuoreka [IOK
bepnynnu « https://m.edsoo.ru/863f67de

19 CnyvaliHasi BeIMUMHA U pacpeiesiCHUe bubnunoreka [JOK
BEPOSITHOCTEN https://m.edsoo.ru/863f6b44

20 MaremaTruuecKkoe OKUIAHUE U bubnmuoreka [JOK
JUCIIEPCHS CIIYYaitHOM BEJIMYHUHbI https://m.edsoo.ru/863f6da6

n | S oo o LOK

p peAl https://m.edso0.ru/863f6f86
BEITUYHMHbI
bubnuoreka [JOK

22 [TonsiTHe 0 3aKkOHE OONBIINX YUCEI https://m.eds0o.ru/863f72c4

23 N3mepenne BEposATHOCTEN C IIOMOIIBIO bubnuorexa [IOK
4acTOT https://m.edso0.ru/863f7652

24 [TpumeHeHne 3aKk0Ha OOJBIIUX YHCET bubmiorexa LIOK

https://m.edso00.ru/863f7116
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o5 O06o006menne, cucTeMaTru3anus 3HaHUH. 1 bubmuorexa [IOK
[IpencraBnenue JaHHBIX https://m.edso0.ru/863f783c

26 O0001enne, cucreMaTn3anusa 3SHaHUH. 1
OmnucarenbHas CTaTUCTHKA
00600 .

21 Mpescrasionne Aamibix, Onicarenbian | 1 BuGamorera LOK

pel A ) https://m.edso0.ru/863f893a
CTAaTUCTUKA

28 O06o01enue, cucTeMaTru3alys 3HaHUM. 1 bubnuoreka [JOK
BeposaTHOCTB cityqaitHOTO COOBITHS https://m.edsoo.ru/863f7ade
06006 .

29 Bepostiiocts cayualifioro coSbrmis. ) BuGmorera L1OK

P yi ) https://m.edso00.ru/863f7c9c
OneMeHTbl KOMOMHATOPUKH

30 O0o001Ienre, cucTeMaTH3anys 3SHaAaHUH. 1 bu6moreka [IOK
DIeMEeHThl KOMOWHATOPUKH https://m.edso0.ru/863f7e54
O0o001Ienre, cucTeMaTH3alus 3SHaHUH.

31 DeMeHThl KOMOMHATOPUKH. 1 bubnuoreka [IOK
Cny4aliHble BEJIMYUHBI U https://m.edso0.ru/863f8408
pacrpeneneHus
06006 .

p | St e . | B LOK

Y1 https://m.edsoo0.ru/863f861a
pacrpeaeneHus
bu6mmoreka [JOK
33 HroroBas konTponbnas padota 1 https://m.eds00.ru/863f8b56
34 O0o001Ienne, cucTeMaTH3ausa 3SHaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Anrebpa: yuebnuk s 7 kinacca/ A.I' Mepansik. — MockBa. «Bentanarpad «,2017.

I'eomerpus: yueObnuk st 7 kinacca/ A.I' Mep3msak. — Mocksa. «Benranarpag «,2017.

Maremaruka. BeposiTHOCTB 1 cTaTicTHKA: YueOHUK B 2-X yacTsx / Beiconkuit U.P., Amenko U.B. — Mocksa. «IIpocBemienue «, 2023
Anre0Opa: yuebHuk s 8 kimacca/ A.I' Mepansik. — MockBa. «Bentanarpad «,2019.

I'eomerpus: yueOnuk st 8 kimacca/ A.I' Mep3msk. — Mocksa. «Benrtanarpag «,2018.

Anre0Opa: yuebnuk 1 9 xiracca/ A.I' Mepainsik. — MockBa. «Bentanarpad «,2020.

I'eomerpus: yueObnuk st 9 kmacca/ A.I' Mep3msk. — Mocksa. «BenTanarpag «,2019.

NookrwdpE

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Anre0Opa: yueonuk s 7 kracca/ A.I' Mepansik. — MockBa. «Bentanarpad «,2017.

I'eomerpus: yueOnuk st 7 kiacca/ A.I' Mep3msik. — Mocksa. «BenTtanarpag «,2017.

Maremaruka. BeposTHOCTh 1 cTaTcTHKA: yd4eOHUK B 2-X yacTsax / Beiconkuii U.P., Slmenko U.B. — Mocksa. «IIpocBemenne «, 2023
Anrebpa: yueOnuk amst 8 xkinacca/ A.I' Mepsnsik. — Mocksa. «Benranarpad «,2019.

I'eometpust: yaeonuk misa 8 kimacca/ A.I' Mepansak. — MockBa. «Bentanarpad «,2018.

Anrebpa: yueOnuk mis 9 xinacca/ A.I' Mepsnsik. — Mocksa. «Benranarpad «,2020.

I'eomerpust: yaeonuk s 9 kinacca/ A.I' Mepansak. — MockBa. «Bentanarpad «,2019.

Nook~ownhE

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Mos mikomna: caiirt. - URL: https://myschool.edu.ru.

I'ocynapcTBeHHast oOpa3oBaTesbHas miarhopma «Poccuiickas sekTpoHHast mmkoa «: caidt. - URL: https://resh.edu.ru.
[Tnarpopma Chepym: caiit. - URL: https://sferum.ru.

Enunoe coneprxanue obiiero oopazoBanwst: caiit. - URL: https://edsoo.ru.
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