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HOACHUTEJBHASA 3AIINCKA
y4eOHOro Kypca «Ajuredopa» (yriy0JeHHbId YPOBEHb)

Anrebpa sABIsSeTCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: oHa 00eCIeUunBaeT U3yUYEHHUE APYTruX AUCLUUIUIMH KaK €CTeCTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAMMO JUIs
OpOAODKEHHUS oOOpa3oBaHMsl W JUIsl TOBCEJAHEBHOM JKWM3HU. PasButue y
oOy4Jaromuxcsi Hay4YHBIX MPEICTaBICHUM O TMPOUCXOXKICHUH U CYIIHOCTU
anreOpandeckux aOCTpakiuii, crocobe OTpaKeHUs MaTeMaTH4YeCKOW HayKon
SBIICHUH M TIPOIECCOB B TPHPOJAE M OOIIECTBE, POJIU MAaTEeMaTHYECKOTO
MOJICIMPOBAaHUSI B HAayyHOM TO3HAHMM M B MpPaKTHKE CHOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUSI U KAYECTB MBILUICHUS, HEOOXOUMBIX
JUISL ajanTalid B COBpEMEHHOM mudpoBoM oOmecTBe. M3ydenune anreOpbl
obOecrieunBaeT  pa3BUTHE yYMEHUA  HaOmOIaTh, CpaBHUBATh, HAXOAWUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBUA, BBIBOIBI, (DOPMYIHpPOBATH
yrBepxkaAeHus. OcBoeHHe Kypca anreOpbsl o0ecredrBaeT pa3BUTHE JIOTUYECKOTO
MBILUICHUST OOYYalOUIMXCSA: OHU MCHOJBb3YIOT JACIyKTUBHBIE M WHIYyKTHUBHBIC
paccyxaeHus, 0000IIeHHe W KOHKpETH3alluio, a0CTparupoBaHWE W aHAJOTHIO.
OOyuenune anrebOpe MpeanoyiaraeT 3HAYUTENBHBIH O0BEM CaMOCTOSTEIHHON
JESATENIbHOCTH  O0YyYaroIIMUXCsl, IO3TOMY CaMOCTOSTENIbHOE peIleHue 3ajad
00y4arolUMUCS SBJSIETCS peain3alen AesiTeIbHOCTHOIO IPUHLIUIIA O0yUEHUSI.

B crpyktype mnporpammel yueOHOTO Kypca «Aunredbpa» yriayOaéHHOTO
U3y4eHHUs] OCHOBHOE MECTO 3aHMMAIOT COAEpKATEIbHO-METOIUYECKUE JUHUM:
«Yucna W BBIYUCICHUS», «AJreOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTelbHO-METOIUUYECKIX
JVHUHA pa3BUBAETCs Ha MPOTSKEHUH TPEX JIET U3YUCHUSI Kypca, B3aUMOCHCTBYS €
JIpYTMMH €T0 JHHHSIMH. B xome m3ydeHus Kypca OOydJarouuMcsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCMOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 9TUM B IIporpammy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPbIE OCHOBBI
JOTHKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pa3Jellax MaTeMaTH4eCcKOro
o0pa3oBaHMsi M  CHOCOOCTBYIOLIME  OBJAJACHHIO  OOYYaIOIIMMHUCA  OCHOB
YHHUBEPCAJTHbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH W CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AjreOpay» SBISETCS €ro HHTErpUPOBAHHBIN
XapakTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJis
JaIbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaromuxcs
JIOTMYECKOTO MBIIIICHHSI, JOPMUPOBAHUIO YMEHHSI TIOJIB30BATHCS allTOPUTMAMH, a
TaKXe MPUOOPETEHUIO IPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX ISl TOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YKCIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs



CBS3aHO C PAIMOHATBHBIMU W HPPALMOHAIBHBIMU YHUCIAMH, (OPMUPOBAHUEM
NPEACTABICHUM O JEUCTBUTEIHOM YHCIE. 3aBEepLIEHHUE OCBOCHMSI YHUCIOBOMU
JIMHUU OTHECEHO K CpeAHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « AJITeOpandecKue BHIPAKCHUS)
U «YpaBHEHMs] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYYarOIINXCS
MaTEMaTUYECKOro amnrapara, HeoOXOAUMOTro Jid pelleHUs 3afady MaTeMaTHKU,
CMEXHBIX MPEAMETOB U OKpY>Karolel peaabHocTH. Ha ypoBHE OCHOBHOTO 001IEro
oOpazoBaHus y4eOHBIM MarTepuan TPYIIUPYETCS BOKPYT  PalMOHATBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUCHHWE MATEMaTUKH KakK S3bIKa IS
MOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OIUCAHMS TMPOLECCOB U  SBICHUU
peambHOro mupa. B 3agaum oOydeHus anreOpe BXOMIT TakKe JajibHEHIIee
pa3BUTHE AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOr0o, B YAaCTHOCTH, IS
OCBOCHHMS Kypca WHGOPMATHKH, U OBJAQJCHUE HABBIKAMU JEAYKTHUBHBIX
paccyxaenuii. IIpeoOpaszoBanne CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copnepxanve pyHKIMOHAIBHO-TpaUUEeCKO JIMHUK HAIEJICHO Ha MOJIyYeHHE
00yJarIMMMUCI 3HAaHUNA 0 (PYHKIMSIX KaK BaKHEHMIIEH MaTeMaTUYeCKOW Mojenu
JUISL OTIMCAHUs U UCCJIE0BaHUS PA3HOOOPA3HBIX MPOLECCOB U SIBIICHUI B MPUPOJIEC
u obmectBe. M3yuenne martepuana CHoCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
YMEHUS UCTIOIb30BATh PA3JINYHBIE BhIPA3UTENIbHBIE CPEICTBA S3bIKAa MATEMATUKU —
CJIOBECHOT0, CHUMBOJIMYECKOIO, IpaUuecKkoro, BHOCUT BKJIaJ B (OpMHpOBaHUE
MPEICTABICHUM O POJIM MAaTEMAaTUKX B PA3BUTHH [IUBUIN3AIMN U KYJIbTYPHI.

Yray0aéunplii  Kypc  aare0pbl  Xapakrepusyercsl — HM3y4YeHHeEM
JAOMOJHUTEIBHOT0 TEOPETHYECKOr0 ANNAPATA M CBA3AHHBIX C HUM METO/I0B
pemienuss 3agad. AnreOpa sBISETCS S3bIKOM JUJIi ONUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIYKUT OCHOBOW MaTe€MaTU4YecKoro mojaenupoBaHus. llpu
TOM CaMU OOBEKTHI MATEMAaTUYECKUX YMO3AKIIOUCHHWN W TPUHATHIE B alreOpe
mpaBuia WX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYK/ICHUS, pAa3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHUM U y4yaT HX
npuMeHeHuto. TeM cambpiM anrebpa 3aHMMAeT OAHO U3 BEAyIIMX MeECT B
(dhopMHPOBAHUN HAYIHO-TEOPETUUECKOTO MBIIINICHUS] 00YYaIOIUXCSl.

CormacHo yueOHOMY TMaHy B 7-9 kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJEp KaHUS:
«Uucna u BBIUMCICHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPABHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha wu3ydenue ydeOHOro kypca «Auaredopa» orsoaurcsa 408 ugacos: B 7
KJacce — 136 yacoB (4 yaca B Heaeaw), B 8 kiaacce — 136 yacoB (4 yaca B
Heaea10), B 9 kiacce — 136 yacoB (4 yaca B HeJeJI10).



YuebOnnlii kypc «I'eomeTpusp (yrirydJeHHbI YPOBEHbD)

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3JIeJIOB ILIKOJbHOW MAaTEMaTHUKH,
UMEIOIINIA CBOEU 1EIbI0 00EeCeUnTh U3yYEeHUE CBOMCTB M pa3MepoB GUryp, HX
OTHOIIIEHMHA UM B3aMMHOE PAacCHOJIOKEHHE, OIUPACTCSI Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [[eHHOCTh M3y4eHusi reOMETpUU Ha YPOBHE OCHOBHOIO
00111ero 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUHCS YUUTCS MPOBOIUTH
JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUCHUS, IOKA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
paccykJeHusT «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT IMPU3HAKOB,
dbopmynupoBath oOpaTtHble yTBepkaeHus. Ocoboe 3Ha4YeHHE JOoKa3aTeabHas
JIUHUS UMEET IS YryOJa€HHOT0 U3yYeHUsI MaTeMaTHKH.

Leab0 u3yYeHHUs1 TreOMETPHMHM SBISIETCS  HCMOJb30BaHHE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUH KaK MaTEMaTUYeCKUX, TaK U MPAKTUYECKUX 3ajady,
BCTPEYAIONINXCSI B peanbHOM >ku3HU. OOydJaromuiics JOKEH HAyYUThCS
OTIPEIEIATh TEOMETPUUYECKYIO (PUTYPY, ONUCHIBATEH CIIOBAMU YEPTEK WUITH PUCYHOK,
HalTU TUIOUIA/Ib 3E€MEJIbHOTO YYacTKa, pPaCCUYUTHIBATh HEOOXOJIUMYIO JIUHY
ONTOBOJIOKOHHOTO Kabeysi uiau TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHASL JTUHUS B U3YUYEHUH T'€OMETPUHU.
[Ipu pemrenun 3amad MPAKTUYECKOTO XapakTepa OO0yUYaIOIMIUICS YIUTCS CTPOUTH
MaTeMaTHYECKHE MOJICTU  PEAJbHBIX JKMU3HEHHBIX CHUTyallMi, MPOBOJIUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO pPe3ysIbTarTa.

Oco0eHHOCTH Y4eOHOro Kypca YIJYyOJE€HHOr0 H3Y4YeHHs] TeOMeTpPHHU
COCTOMT B TOM, YTO 00y4YAKOIIHECS He MPOCTO 3HAKOMSTCS € ONpeaeIéHHbIMU
NMOHATUSIMH, A YBEPeHHO OBJaaeBalOT uMH. CylecTByOIIMe TeMbI
NnporpaMmmbl 0a30BOro Kypca reoMeTpMH H3Y4alTCA Ha OoJsiee IIyOOKOM
YPOBHe, a 00y4aouuecs nNpuodpeTaT yMeHUs, OMOrapiue UM YBEPEHHO
NPUMEHATh CBOM 3HAHUSA He TOJbLKO B MaTrTeMaTHKe, HO U B CMEKHBIX
npeaMerax, npe:xiae Bcero ¢pusnke U MHPOPMATHKE, 2 TAKKE MOJIb30BATHCS
MOJIy4YeHHBIMH 3HAHUSIMH NIPH PelIeHNH NMPAKTHYECKUX 3a1a4.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3ydaeTcsi YyriayOJaEHHBIM
yueOHbIl Kypc «I'eoMeTpus», KOTOPbIN BKIIOYAET CJIECIYIOIIME OCHOBHbBIE Pa3/eibl
coaepxkanusi: «Hawanma  reomerpum», «TpeyroapHukn», «OKpYKHOCTBY,
«YeTblpéxyroibHUKNY, «Ilogobuey», «eMeHTbl TpUroHoMeTpumn», «Ilnomanm», a
Takxke «Metoa koopauHaty», «BekTopb», «[IpeodpazoBaHus MIOCKOCTHY.

Ha u3zyuyenue yuyeOHoro xkypca «I'eomerpusi» orpoaurcsa 306 yacos: B 7
kiaacce — 102 gaca (3 yaca B Hemenw), B 8 kiacce — 102 yaca (3 yaca B
Hedea10), B 9 kiaacce — 102 yaca (3 yaca B HeeJI10).

Y4eOHblil Kypc « BepoSITHOCTh M CTATHCTHKAY



B coBpemMeHHOM HM(PPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTh KaK C TOYKU 3PEHUS IPAKTUYECKUX MPUIIOKEHUH, TaK U
UX poJIM B 00pa3oBaHUU, HEOOXOJMMOM KaKIOoMy 4YesoBeky. Bospacraer uucio
npodeccuii, mpu OBIAJICHUH KOTOPHIMH TpeOyeTcs xopornas 6a3oBas MOATOTOBKA
B o00JacTu BEpPOATHOCTHM W CTATUCTUKM, Takas TMOJrOTOBKAa BaKHA Jis
POJIOJKEHUS 00pa30BaHus U AJIs YCIEIIHON MPO(ECCHOHATbHON Kapbephl.

Kaxx1p1il 4ennoBeKk NOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIIUXCS Y
HEero JaHHbIX. /{151 000CHOBAaHHOTO MPUHATHUS PEUICHHUS B yCIOBUSX HEAOCTaTKa
Wi U30bITKa WH(DOpMAIIMKU HEOOXOAMMO B TOM HYHCIIE XOPOIIO chopMUpOBaHHOE
BEPOATHOCTHOE M CTATHUCTUYECKOE MBIIUICHHE. VIMEHHO MOATOMY BO3HHKIIA
HE0O0XO0IMMOCTh (hOPMHUPOBATh y OOydaromuxcsi (QyHKIIMOHATIBLHYIO TPaMOTHOCTb,
BKJIIOYAIONIYI0 B ce0s yMEHHUE BOCIPUHUMATh M KPUTUYECKH aHAIU3UPOBATH
uHbOpMaIlMIo,  TPEACTABICHHYI0 B  pa3auuHbIX  ¢opMax, MOHMMATH
BEPOATHOCTHBIN XapaKTep MHOTHX pEalbHbIX MPOIECCOB M 3aBUCHMOCTEH,
IIPOM3BOAUTH IPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM MPUHIIMIIAMU cOOpa, aHalu3a u
NPEACTABICHUS JTAHHBIX W3 Pa3IMyHbIX cdep KU3HU OOIIeCTBAa M TOCYy/apcTBa
npuobmaer o0yyaroumxcs K OOIIEeCTBEHHBIM HHTepecaM. 3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpPraHU3alM Iepebopa M mojacuéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKIIATHBIX 33/1a4uax. 3HAKOMCTBO C OCHOBaMH TE€OpUHU
rpadoB co31aET MaTeMaTHYECKUM PyHAaMEHT JJIs1 GOPMUPOBAHUS KOMITETCHITUHN B
obOnactu MHPOPMATUKU U UGPOBBIX TeXHONOTHH. [Ipyu M3yuyeHUU CTAaTUCTHKHU U
BEPOATHOCTH OOOTAIAlOTCSl MPEACTABICHUS OO0YYalomMXCi O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro HCCIeloBaHus, (pOpMUPYETCS MOHHMaHUE pPOJIU
CTaTHCTUKH KaK MCTOYHHKA COIMATBHO 3HAYMMOW HH(OPMAIINH U 3aKIIaAbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBITIICHUSI.

B cooTBeTrcTBUMM C JAaHHBIMU LENSIMH B CTPYKType MHpOrpaMMbl yueOHOTO
Kypca «BeposATHOCTb M CTAaTUCTHKa» OCHOBHOTO 00IIero o0pa3oBaHus Ha
yrayOn€HHOM YpPOBHE BBIICJICHBI CIEAYIONIME COJEPKATENbHO-METOINYECKUE
muHuu: «lIpencraBieHne JaHHBIX U ONMUCATENbHAsT CTATUCTUKa», «BeposaTHOCThY,
«2neMeHThl KOMOMHATOpUKWY», «BBenenue B Teoputo rpador», «MHOXKeCTBaY,
«Jlorukay.

Conepxxanne nmunun «IIpencraBneHne JaHHBIX U OMHCATEIbHAs CTATUCTHKA
CIIYy’)UT OCHOBOW Il (DOPMHPOBAHUSI HABBIKOB PabOThl ¢ HMH(pOpMALMEH: OT
YTeHUS] W MHTepIpeTanuu WHGOpMaluK, MpEACTaBICHHOW B TaliuIax, Ha
auarpamMmax u rpadukax, g0 cOopa, MpencTaBieHHMs W aHalIM3a JaHHBIX C
UCIIOJIb30BaHUEM CTaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX U PACCEUBAHMUIL.
PaGoras ¢ nmaHHbIMH, OOydaromuecs y4yaTcsl CUMTBHIBATb UM HHTEPIPETUPOBATH
JaHHBIC, BBIABUTATh, ApPTYMEHTHUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIIOTE3HI,



Pa3MBILIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OLEHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U TTPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM M3MEHUYHUBOCTH, MCCIIECIOBAHHE
3aKOHOMEPHOCTE W TEHACHIUN CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW JUIA
U3YUYEHHS] TEOPUU BEPOSITHOCTEH. boubllloe 3HAYEHHE HMEIOT NPAKTHYECKUE
3a1aHusl, B YACTHOCTH OIIBITHI C KJJACCUYECKUMU BEPOATHOCTHBIMU MOJIECIISIMHU.

[ToHsiTHE BEpPOSTHOCTH BBOAMUTCS KaK Mepa MPaBIONOI00MS Ciy4ailHOro
coObitus. Ilpm wu3ydeHun yuyeOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMUA ~ METOJIAMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
HKCHEPUMEHTAX c PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXO0/1aMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMU CTaBUTh U PelIaTh Oojee CIOKHbIE
3agaud. B y4eOHBIM Kypc BXOAST HaudalibHbIE MPEACTABICHUSI O CIIy4alHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroOmIuXcs C
MHOKECTBAMU M OCHOBHBIMHU OIIEPALMSMUA HAJ MHOYKECTBAMHU, PACCMATPUBAIOTCS
IpUMEpPbl MIPUMEHEHUsI TrpadoB U AJIEMEHTOB TEOPUU MHOKECTB ISl PELICHUs
3a/1a4, a TaKKe HUCIOJIb30BaHUS B JAPYrMX MaTeMaTHYECKUX KypcaxX M y4yeOHBIX
npeaMeTax.

Ha u3ydenne yue0HOro kypca «BeposiTHOCTh U CTATHCTHKA)» OTBOAUTCH
102 gaca: B 7 ki1acce — 34 yaca (1 gac B Hexes110), B 8 ki1acce — 34 yaca (1 yac
B Hejen10), B 9 kiaacce — 34 yaca (1 yac B Hege110).

COJAEPKXAHME OBYUEHUA

Aureopa
7 KIIACC

YucJia 1 BBIYUCIEHUS

Pammonansubie uncna. CpaBHEHHE, yHOPSAIOYMBAHUE W apU(PMETHUECKUC
JIEUCTBHS C PAMOHAIBHBIMU YHCIaMu. YucaoBas mpsiMasi, MOJyJib YUCIA.

CreneHb C HaTypalbHBIM IIOKa3zaTeleM M €€ CBOWCTBAa. 3aluCh YHUCIA B
JICCITUYHOM MO3UIIMOHHOM CUCTEME CUMCIICHHUS.

Pemenne TekcToBBIX 3a7a4 apudmMeTnueckuM criocooom. Pemenue 3amad u3
peanbHON MPAKTUKKU HA YaCcTH, HA IPoOU, HA MPOICHTHI, MPUMEHEHHE OTHOIICHUN
¥ TIPOTIOPIIMK TpW pENIeHUH 3a/ad, pElIeHHWe 3a]ad Ha JIBIKCHHE, padoTy,
MOKYMKH, HAJIOTH.

JenuMocTh nenbix uncell. CBoicTBa JIETMMOCTH.



IIpoctele u cocraBHble uncia. YErHele U Hedy€THble yucina. I[lpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
MIPOU3BEACHUS LIEJIbIX YHCEII IIPU PELIEHUU 33/1a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonpmmii o6muii AenuTens 1 HauMEHbITee 00Iee KPaTHOE ABYX YHCEIL.
B3anmHuo npocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKHUE ONIEPALIMH HAJl OCTATKAMHU.

AnredOpanveckue BbIPAKEHUS

BrlpaxkeHue ¢ nepeMEeHHbIMU. 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHBIMU.
[IpencraBieHne 3aBUCMMOCTH MEXy BETUYMHAMHU B BUJIE (POPMYIIBI.

ToxzaectBo. ToxkaecTBeHHbIE TPEOOPa30BaHUs aNTeOpanueCcKUX BbIPAKECHHI.
Jloka3aTenbCTBO TOKIECTB.

Opnouwiensl. OnHOWIEH CTaHAAPTHOTO BU1a. CTENEHb OJHOYICHA.

MHorounensl. MHorowieH cra"gapTHoro Buja. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BBIYMTAHUE, YMHOXKEHUE U JielieHne MHorousjaeHoB. [Ipeobpa3oBanue
LIEJIOTO BBIpaXKEHUs B MHOTOUJIeH. KOpHM MHOro4JIeHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMbI U KBaJpaT Pa3HOCTH
JBYX BbIpaXEHUH, Ky0 CyMMBbI U KyO PpPa3HOCTH JBYX BBIpaKEHUH, pPa3HOCTb
KBaJpaToOB JBYX BBIPQKCHUM, MPOU3BEICHHUE PA3HOCTM U CYMMBl JBYX
BBIPQXEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

Paznoxenne MHOTOWIEHa HA MHOXKUTENIN. BolHeceHrne 00111ero MHOXKHUTENS 32
CKOOKU. MeTos1 rpynupoBKH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHeHue ¢ onHOM nepeMeHHoi. Kopenb ypaBHeHusi. CBOMCTBA ypaBHEHUI
C OOHOM IIepEeMEHHOM. PaBHOCMJIBHOCTD ypaBHEHMH. YPaBHEHME  Kak
MaTeMaTUYECKasi MOJAEINb PEAIbHOW CUTYallNH.

JIuHelHOe ypaBHEHHME C OIHOM MEPEMEHHOM. UMCII0O KOpHEW JMHEWHOTrO
ypaBHEHHUs. PellleHne TEKCTOBBIX 3a7ad C MNOMOULIBK JIMHEWHBIX YPaBHEHHI.
JInHelHOE ypaBHEHHE, COEPIKAILECE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk JTMHEHHOro YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPAaBHEHUW C JIBYMS II€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JAByMs
IIEpEMEHHBIMU. Penienue cucTteM JIMHEWHBIX YPABHEHHUM C JBYMs IIEPEMEHHBIMU
METOJIOM TIOJICTAHOBKM M METOAOM cioxeHusd. Cucrema JBYX JHMHEHHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMU KAK MOJENb PEATBHON CUTYAINH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccrosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.



[IpsamoyronbpHas cuctemMa KoopauHar. AlOcuucca UM OpAMHAaTA TOYKM Ha
KOOpAMHATHOM 1utockocTH. [Ipumepsl rpadukoB, 3amaHHbIX GopmynaMu. UteHue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTA MeXAy BennuuHamu. [loHsTHE (QYyHKIMH.
Oynkuusg Kak MaTeMaTHueckas MOJENb peajlpHoro mporecca. O6nacts
omnpeneyieHUss U oOjacTh 3HaueHWd GyHkuU. CrocoObl 3amaHust (QYHKIUU.
I'padux ¢pynkuuu. [loHsTHA MaKCUMyMa ¥ MUHUMYMa, BO3pacTaHusi U yObIBaHUS
Ha MpUMeEpax peajbHbIX 3aBUCUMOCTEH.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiHoi (ynkuuu. I'paduk
¢bynkun y = |x|. Kycouno-3agannpie pyHKIHH.

8 KUIACC

Yucnaa v BBIYMCICHUA

KBanparnsie kopHU. AprudmMeTnyeckuil KBaJpaTHbI KOPEHb U €r0 CBOMCTBA.
[loHATHE WMppanMOHANBHOrO 4wncia. JleMCTBHS C HMPPALMOHAIBHBIMHA YHUCIAMHU.
CBoiicTBa 1€MCTBUI C UPpalMOHAIBHBIMU YnciIaMy. CpaBHEHUE UPPALHOHATBHBIX
YHUCENl.

[IpencraBneHnss O pacUIMPEHUSIX YHUCIOBBIX MHOXKECTB. MHOXeCTBa
HATypaJbHBIX, LEJbIX, PALHOHAJIBHBIX, JEHWCTBUTENIbHBIX uHcesn. CpaBHEHHE
yuces. YucioBble IPOMEKYTKHU.

HeiictBua ¢ ocrarkamu. Ocrtatku creneHed. I[IpumeHeHuWe oOcCTaTKOB K
PELICHUIO YPAaBHEHUH B LIENIBIX YHACIAX U TEKCTOBBIX 3a]a4.

Pasmeppl OOBEKTOB OKpYXAlOLIEr0 MHpa, JAJIUTENBHOCTh IPOIECCOB B
oKpy»aromeMm mupe. CTaHIapTHBIA BUJI YUCIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckass IpoOb. JlomycTUMbIE 3HAYEHUS] NEPEMEHHBIX B APOOHO-
palMOHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckor JIpoow.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE U JelieHHuEe ainreOpandeckux apoOei.
Brinenenue mnenoit wactu anredbpandeckoi Apoou.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
palMOHAIBHBIX BBIPAKECHUN.

JlomycTuMble  3HA4€HUS IIEPEMEHHBIX B  BBIPAXKEHUAX, COAEPIKALIUX
apudmeTnyeckue  KBajApaTHble KOpHH. TOXIeCTBEHHblE MpeoOpa3oBaHUs
BBIpXEHUI, coiepKalux apupMeTHIeCKre KBaApaTHbIE KOPHHU.

Cremmenp ¢ T1enbIM  TOKazaTenemM U e€ cBoucTBa. [IpeobpazoBanme
BBIPAKECHU, COAECPKALIUX CTEIICHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOPHEM KBagpaTHOTO YPaBHEHMS.
KoyimuecTBO NENCTBUTENBHBIX KOPHEN KBAJIpaTHOTO ypaBHEHUs. Teopema Buera.



YpaBHEHHs1, CBOAMMBIE K JIMHEHHBIM YPAaBHEHUSM WM K KBaJIpaTHBIM
ypaBHeHusAM. KBagpaTtHoe ypaBHEHHUE ¢ TapamMeTpoM. Pemenue TeKCTOBBIX 3a1a4 ¢
IIOMOILBIO KBAJIPaTHBIX YPABHEHUA.

JpoOHO-panimoHanbHble  ypaBHEHUs. PemieHue  poOHO-pallMOHATbHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIbIO JPOOHO-pAlOHATBHBIX
ypaBHeHUH. ['paduueckast MHTepIpeTalus ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKCTBA YNCIIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Cl0KeHHE
U YMHOXXEHHE YHCIOBbIX HEpaBeHCTB. OLEHHBAHUE 3HAYEHUS BBIPAKEHUS.
Jloka3aTensCTBO HEPABEHCTB.

[ToHsATME O pENICHWM HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOKECTBO
pelIeHU HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEpPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Penrenre nuHENHBIX HEPABEHCTB C OAHOW NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHue TEKCTOBBIX 3a1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKIMHA

OOnacTh onpezesieHnss U MHOXECTBO 3HaUeHUH QyHKIH. CrocoObl 3a1aHus
¢ynkuii. ['padux pynkun. Urenue cBoiicTB pyHKImu 1o e€ rpaduxy. [Ipumepst
rpaukoB PyHKLIUHN, OTPAKAIOLIUX PEAJIBHBIE POLIECCHI.

JluneiiHasg ¢QyHkuua. @DYHKIUM, ONMCHIBAIOLIME NPSIMYI0 U OOpaTHYIO
IPOMOPLUUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiictBa.
Kycouno-3amannpie GyHKIINN.

9 KJIACC

Yucna v BBIYMCICHUA

Kopenb n-i1 crenenn u ero cokcrtBa. CTeneHb ¢ pPalMOHAIBHBIM
II0OKa3aTeJIeM U €€ CBOMCTBA.

AuredpanyecKue BbIPpaKeHUs

ToxxecTBeHHbIE TPEoOpa3oBaHUsl BBIPAXKEHUH, COJEP)KAIIUX KOPEHb n-U
creneHu. ToxIecTBEHHbIE TPeoOpa30BaHus BhIPAKEHUH, COJIEPKAIIUX CTENEHD C
palMOHAIBHBIM [OKA3aTEIIEM.

KBagpatneii TpéxuneH. KopHum kBagpaTtHOro tpéxuiena. PasnoxxeHnne
KBaJIPaTHOT'O TPEXWIEHA HA JINHEWHBIE MHOXKHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsie ypaBHeHUs. [[puMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI TMEPEMEHHOH, Tpaduueckoro MeToja MPH PElICHUU
ypaBHEeHU 3-ii u 4-1i CTENEeHEe.



Petienne qpoOGHO-palimoHaAIbHBIX YPaBHEHUH.

Pemrenue cucrem ypaBHEHUI ¢ IByMs IEPEMEHHBIMU. Penienne npocrenmmx
CHUCTEM HEJIMHEWHBIX ypaBHEHUM C JABYMsI NepeMeHHbIMH. ['paduueckuii MeTon
pelIeHrs CUCTEMbl HEJIMHEHWHBIX YpaBHEHUM € JABYyMs IMepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JABYMs NEPEMEHHBIMM KAK MOJEIb PEAIBHOU
CUTYyallHH.

HucnoBble HepaBeHCTBA. PemeHne JIMHENHbIX HEpaBeHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHeie HepaBeHCTBA C OJHOM IepeMeHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB rpaMuecKuM METOJOM U METOJOM MHTEpPBaJOB. MeTOa MHTEPBAIOB
JUISl pallMOHAJIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBeHCTBa C TapaMETPOM.

Pemenune TekCTOBBIX 3aa4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ aBymMsa nepeMeHHbIMU. PellleHMe HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTeMBl HEPAaBEHCTB C JBYMS TMEPEeMEHHBIMU. | padudeckuii
METOJ| PEIICHUS CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMMU.

DyHKIMHA

Oynkums.  CpoiictBa  QyHKIUMNA:  HyAd  QYHKIUMHA,  [POMEXKYTKU
3HAKOTIOCTOSIHCTBA (DYHKLMHU, POMEXKYTKH BO3pacTaHUs M YOBIBaHHS (DYHKIIHH,
4&THBIC U HEUETHBIC (DYHKITNHN, HAMOOIBIIIEe U HAUMEHBIIICE 3HAYCHUS (PYHKITUH.

KBagpatuunas ¢yakuuss u e€ cBoicTBa. Mcmonb3oBaHWEe CBOMCTB
KBaJipaTuyHOM  yHKUMKM 1 pemeHuss 3anad.  lloctpoenwe  rpaduka
kBagpatTuuHoil ¢yHkiuu. Ilomoxkenue rpaduka kBagpaTUUHOW (QYHKIMH B
3aBHCUMOCTH OT €€ ko3 duuuentos. ['paduku pyHkuuii y =ax2, y = a(x —m)’u y
= a(x — m)? +n. I[Tlocrpoenne rpapukoB GYHKIHUA ¢ MOMOIILIO IPEOOPa30BaAHMIA.

HpoOHo-nuHeriHas ¢pyHkuus. MccnenoBanue QyHKIINM.

@OyHKIMs y = X" ¢ HATypaJbHBIM MOKa3aTeNeM 1 U e€ Tpaduk.

YucioBbIE MOCIEI0BATEILHOCTH U MPOrPecCum

[Tonsitue wmcmoBol mocienoBaTenbHOCTH. KoHeuHble W OECKOHEUHBIE
MOCJHEAOBATENBPHOCTU.  OrpaHWyeHHass  MOCJIENO0BATENbHOCT.  MOHOTOHHO
Bo3pactatomias  (yObIBaromasi)  moclieoBarelbHOCTh.  CrnocoObl  3adaHus
MOCJIEIOBATEIBLHOCTH: ONUCATEIbHBINA, TAOJIUYHBIM, ¢ TOMOIIBI0 (HOPMYIIBI 7-TO
YJI€Ha, PEKYPPECHTHBIN.

Apudpmernueckass U reomeTpuyeckas mporpeccur. (CBOHCTBAa UJICHOB
apupMETHUYECKOH U TeoMeTpuueckoil mporpeccuif. DopMmyibl #n-ro YjicHa
apuMEeTHIYECKON M TreoMeTpudeckor mporpeccuit. opMynbl CyMMBI MEPBBIX 7
YICHOB apU(PMETHUECKON U FeOMETPUUECKON mporpeccuil. 3ajaul Ha MPOILCHTHI,
OAHKOBCKHE BKJIAbI, KPEIUTHI.



[IpencraBieHre O CXOAUMOCTH TIOCIEIOBATEIBHOCTH, O CYMMHPOBaHHUH
OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM Mporpeccuu. Meroa MareMaTH4ecKon
uHAyKIud. [Ipocreimue npumepsl.



I'eomeTpus
7 KIIACC

HayaJja reomerpun

Hcropusi BO3HUKHOBEHMsT W DPa3BUTHs reoMeTpud. HadanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. IloHstme o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anmHoe pacnonokeHue TOoueK Ha npsMmou. M3mepeHne uMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tonmynnockocts U yroia. Buasl yrinos. lM3MmepeHune BEJIWYMH — YIJIOB.
Beprukanbsslie u cMexHbIe YIUIbl. [lapaienbHble U EpIEeHIUKYISIPHBIE TIPSIMBIE.
Paccrosnue ot Touku no npsimou. buccexrpuca yria.

Jlomanas. Bunel nomansix. JliinHa somanon. MHoroyronsHuku. [lepumerp
MHOTOYTOJIbHUKA. [I0HATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX.

IlepBuuHblE TMpenCTaBICHUS O paBeHCTBE (QUIYpP, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue noctpoenus. IHCTpyMEHTHI 1J1s1 UBMEPEHUN U TOCTPOCHUM.

TpeyronbHuku

Bunapl TpeyroJbHMKOB: OCTPOYTOJbHBIE, MPSAMOYTOJIbHBIE, TYIOYT'OJIBHBIE,
paBHOOEPEHHbIE, pPaBHOCTOpOHHME. MeauaHa, OuHCCeKTpuca M BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOW IIPU3HAKA pPaBEHCTBA
TPEeyrojabHUKOB. PaBHOOeApeHHBIE TpEeyrojibHUKM U HX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTnii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIYy CTOPOHAMHM M yIJaMH TpeEyroyibHUKa. HepaBeHCTBO
TpEeyroJabHUKa. HepaBeHCTBO O IIIMHE TOMaHOM.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

ITapananensHbie npsiMbie. CyMMa yIriji0B MHOTOYIOJIbHUKA

[TapayenbHOCTD NMPSAMBIX, HCTOPUYECKUE CBEAECHUSA O NocTysare EBkimaa u
o ponu JlobGaueBCKOrO B OTKPHITUM HEEBKIWAOBOM reomerpuu. CBOMCTBa U
INPU3HAKU NapajUieNbHbIX NpsAMbIX. CymMma yriloB TpEyroyibHUKA. BHEmHMe yribl
TpeyroysbHuKa. CyMMa BHYTPEHHHMX YIVIOB MHOTOYI'OJIbBHMKAa M CyMMa BHEIIHMX
YTJIOB BBIIYKJIOTO MHOIOYTOJIBHUKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukymnsap u
HakJIOHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHHUKA, IPOBEIEHHON K
rurnotenyse. [IpsamMoyToJibHbIN TPEYTrOJbHUK C YIiioM B 30°.

OKpy,KHOCTH



[IoHATHS OKPYKHOCTH M Kpyra. ODJEMEHTbl OKPYXHOCTM W Kpyra: LEHTD,
panuyc, AMaMeTp, XopJla, UX CBOWCTBA. B3anmHOe pacnoyioxkeHne OKPYKHOCTH U
npssMor. KacarenbHas M cexkymas K OKpYKHOCTH. OKpy»KHOCTb, BIMCAaHHAs B
yroil. [Ipocreiinme nocTpoeHus: ¢ HOMOUIBIO HUPKYJIS U JIMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O reOMETpUYECKOM MecTe ToYeK. [IpuMepbl reoMeTpuYeCcKnX MECT
TOYEK HA TUIOCKOCTH. bUCCEKTpHca yIriia U CEpEAUHHBIN MEPIICHIUKYJIIAP K OTPE3KY
KaK reoMEeTpUYecKre mecta Todek. OmnucaHHas OKPYKHOCTb TPEYTOJbHHKA, €€
LHEeHTP. MeToa reoMeTpuIeCKUX MECT TOYEK MPU PELIEHUH T€OMETPUUYECKUX 3a7ad.

IHocTpoeHus ¢ MOMOIIBIO HUPKYJIA U JUHEHKHU

Ucrtopuueckue ceaenus. OOOCHOBAaHUS MPOCTEHIINX MOCTPOEHUH, 3Tarlbl
3a71a4M Ha OCTPOEHHUSI, PELICHHE 3aJ]a4 HAa TOCTPOCHUE LIUPKYJIEM U JTMHEHKOM.

8 KVIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. lIpsAMoyronbHUK, pPOMO,
KBaJpaT, UX MpU3HAKU W cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpamerus, e
cBoiicTBa U npu3Haku. [IpsamoyrosbHas Tpaneuus. CpeaHsis JUHUS TPaICLUu.

Cpennsisi TMHUS TPEYroJibHUKA. METOoJl yIBOEGHHSI MEAHAaHbl TPEYTOJIbHHKA.
Teopema 0 nepeceueHun MeMaH TPEyTrOJbHUKA.

Teopema @aneca, Teopema O MNPONOPLUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 4151 IPOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIEC (DUTYPHI.

ITonoOue

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnogodus. [IpuzHaku mnomoOus
TPEyroJbHUKOB. IIprMeHeHue mom00us TpPU PELICHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a/1a4.

ITaomaan

[Tonstue o mmomamu. CBoMCTBa IUIOMANEH TEOMETPUYECKUX (UTyp.
[Ipocreiimue Gopmymsl A MIOLAAN TPEYroJbHUKA, MapajieorpaMma, pomoa u
Tpanenuu. [lnomaau nogoOHeIX Guryp. OTHOIIEHHE IOIA/IENH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a/1a4.

DJieMeHThI TPUTOHOMETPHUH

CHuHyC, KOCHHYC, TAaHI'€HC M KOTAHI€HC OCTPOro yrila NPSMOYTOJbHOIO
TpeyrojapHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KHU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYTOJILHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BnucanHble M LIEHTpalbHbBIE YIUIBI, YIOJl MEXAy KacaTelbHOW U XOpAOH.
VYriel MEXIy XOpJaMH M CEeKyUIMMHU. BIHMcaHHbIE M ONUCAaHHBIE OKPYKHOCTH
TPEYroJbHUKAa U YeThIpEXYroibHUKU. CBOWCTBAa M MNPU3HAKM BIMCAHHOTO
YeThIPEXYTroJIbHUKA. B3anMmHOe pacnonoxkeHue naByx OkKpyxHocted. Kacanwme
okpyx)HOCTeH. OOIIHe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, Tanreic ymioB ot 0° pgo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO. ®opmynsl  npuBeAcHus.  Pemienue
TPEyroJbHUKOB. TeopemMa KOCHMHYCOB UM Teopema CHHYCOB. Pemenwue
MPAKTUYECKUX 33/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpU4ECKON ONTHKH.

Tpuronomerpuueckue bopmyIbl TSt IJIOIIAA  TPEYroJIbHUKA,
napaienorpamma, pomb6a, tpamenuu. dopmyna I'epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroiLHUKOB

Xopapl W TMOAOOHBIE TPEYroJbHUKA B  OKpPY>KHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBajJpare KacareynbHOW. [IprMeHeHue npu pemeHnn reoMeTpuyecKux
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTumn.

MeToa KoopauHAT

VYpaBHeHHEe NpsIMOl HA TIJIOCKOCTH. YTJOBOM KOA((PUIIMEHT U CBOOOIHBIN
YJEH, WX TEOMETPUYECKUM CMbICH. [lapamienbsHOCTh W NEPIEHAUKYISPHOCTh
psIMBIX (Yepe3 yrioBoi KO3 (OULIUEHT).

YpaBHeHHe OKpYKHOCTH. HaxoxkneHue nepeceueHud OKPYKHOCTEW U
NpsIMBIX B KOOpJIHWHATax. PopMmysia pacCTOSHUS OT TOYKHM 110 mpsiMoi. [lnomans
napajiesorpaMmMa B KOOpJMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IIOMIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B IMTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPHUUECKUX
3a1a4ax.

BexkTopsl

Bekropel Ha mockoctu. ClioKeHUWE W BBIYMTAHHE BEKTOPOB — IIpaBUJIA
TPEYTroJIbHUKA U mapajuiesiorpaMma. Y MHOKEHUE BEKTOpa Ha uncio. KoopauHatel
BekTOpa. CIIO)KEHHE W BBIYUTAHHUE BEKTOPOB, YMHOXEHHUE BEKTOpa HAa YHUCJIO B
KoopauHatax. [[puMeHeHre BEKTOPOB B (PU3UKE, IICHTP MaCC.

[lonatue o Oasuce (Ha TMIOCKOCTH). Pasyio)keHHs: BEKTOPOB IO Oas3ucy.
CkansipHo€ NPOU3BENCHUE BEKTOPOB, T€OMETPUUECKUN CMBICI U BBIPAKECHHUE B
JEKApTOBBIX KOOpAMHATAX. JIUCTpHOYTUBHOCTH CKAJISAPHOTO MPOHW3BEIICHUS.
CkansipHO€  NpPOU3BEACHHME M  MNpoelupoBaHHe. [IpuMeHeHue CKaIIpHOro



NPOU3BEACHUS BEKTOPOB I HAXOXKIEHWS [JJWMH W yriaoB. Pemenue
r€OMETPUYECKHX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO MPOU3BEACHHUS.

JJInHA OKPYKHOCTH U IJIOWIAb KPyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yIyia, BBIUYMCIECHHWE IJIMH AYr OKpyxkHOocTeu. [lmomane kpyra,
ceKTopa, cermMmenTa. Mcropuueckue cBeieHUs: 00 U3MEPEHUH ITTUHBI OKPYKHOCTH U
IJIOIIA/IA KPYTa.

JIBHKEeHMS TUIOCKOCTH

LentpanpHas cummerpusi. LlentpanbHo-cummeTpuunbie ¢urypsl. [loBopor.
OceBag cummetpusa. PUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBWXeHUs W ero cBoicTBa. PaBeHcTBO ¢uryp. IlposiBnenus
CUMMETPUM B IIPUPOJE, KUBOIKUCH, CKYJIBNOTYype, apXurekrype. Kommosunuu
JNBUKeHUH (mpocreiimue npuMepsl). [[puMeHeHne B reoMeTpUYECKHX 3a/1a4ax.

BepoATHOCTb U CTaTUCTUKA

7 KIIACC

[IpencraBienne AaHHBIX B BUAE TaOMuUI], AuUarpamm. 3arnojdHEHHE TaOmull,
YTEeHHE U TOCTPOCHHE CTOJIOMKOBBIX (CTONOYATHIX) W KPYTrOBBIX JAHATPAMM.
Urenue rpaduKoB peajbHBIX mpoieccoB. M3Bneuenue nupopmanuu u3 Auarpamm
U TaOJIMII, UCIIOJIb30BAHUE U MHTEPIIPETAlUs JaHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpeHee apudmeTndeckoe, MeAuaHa, pa3Max,
HauOosblllee W HaUMEHbIllee 3HAYEHUs, KBapTHIH, CpEJHEe TapMOHUYECKOE,
CpeHee rapMOHUYECKOE YMCIIOBBIX JAHHBIX.

[Tpumepsl ciydailHOW M3MEHYMBOCTH TP H3MEPEHUSIX, B MacCOBOM
MPOU3BOJICTBE, TEHACHIIMH M Ciy4ailHble KoJieOaHUs, TPYNIUPOBKA JAHHBIX,
MPEACTABICHUE CIIy4ailHOW HM3MEHYMBOCTH C IMOMOIIBIO JUarpaMm, YacTOThI
3HAQ4YEHUH, CTATUCTUYECKAsI yCTOMYUBOCTb.

I'pad, BepmmHa, pebpo. Crenens BepmuHbl. Yucino pébep M cymmapHas
creneHb BepiinH. [loHarue o cBsa3HbIX rpadax. [lytu B rpadax. Llenu U Kb
O6xox rpada (diepoB nyTh). [lonaTne 06 opueHTHpoBaHHOM Tpade. Perenue
3a/1a4 ¢ TOMOIIBI0 TPadoB.

YTBepkaeHuss W BbIcKasbiBaHus. OTpuIaHUE YTBEPXKACHUSA, YCIOBHBIC
YTBEPXKACHUS, OOpaTHbIE M PABHOCWIbHBIE YTBEP)KIEHUS, HEOOXOIUMbIE U
JIOCTaTOYHBIEC YCIIOBHSI, CBOMCTBA U MPU3HAKHU. [[pOTHBOMONIOKHBIE YTBEPKICHMUS,
JI0KAa3aTesIbCTBa OT MPOTUBHOTO.



CrydaiiHbIil 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHOCTh u
yacToTa CIydalHOro coObITHs. Ponb  MajgoBEpOSATHBIX UM IPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOLIECTBE.

8 KUIACC

MHOXK€eCTBO ¥ MOAMHOXKECTBO. [IpuMepsl MHOKECTB B OKPYKAIOLIEM MUPE.
[lepeceuenne u oOwveauHEeHHEe MHOXeCTB. Jluarpammbr Oiinepa. UYwucrnossie
MHOXeCcTBa. [IpuMepbl MHOXECTB U3 KYpCOB aireOpbl M TIE€OMETPHUH.
[lepeunciieHre 31€EMEHTOB MHOXECTB C MOMOUIBI0O OPraHU30BaHHOTO nepedopa u
IIpaBuJIa yMHOXeHUs. DopMyIia BKIIFOUEHUA-UCKITFOYEHHUS.

Onemenrtapubie coObITHs. BeposTHOCTH ciy4ailHbIX COOBITHI. OMNBITHI €
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTyyaliHbII BBIOOD.

N3mepeHne paccenBaHUs YUCIOBOTO MaccuBa. Jlucmepcuss U CTaHAapTHOE
OTKJIOHEHHE 4YuciaoBoro Habopa. CBoilcTBa aAuClepCMM W CTaHAAPTHOTO
OTKJIOHEHHMs. J{narpaMmbl paccenBaHus ABYX HaOMIOJaeMbIX BennuuH. JInHehHas
CBSI3b HA TMArpaMMe PACCEUBAHMS.

HepeBo. JlepeBo caydaitHoro »kcnepuMeHTa. (CBOWCTBA  JI€PEBBLEB:
€MHCTBEHHOCTH MYTH, CBSI3b MEXK/y YMCIOM BEPILUH U yuciaoM peoep. [loustue o
IUIOCKUX rpadax. Pemenne 3amad ¢ moMOIIbIO 1€PEBHEB.

Jlornueckue coro3bl «M» u «MJIN». CBsA3p MEXAY JIOTUYECKUMU COKO3aMH U
onepalnusMu HaJl MHOXECTBaMHU. Vcrionb30BaHUE JTOTMYECKUX COIO30B B anreope.

Cnyualinple  COOBITHSI KaKk  MHOXECTBA  JJIEMEHTAPHBIX  COOBITUH.
[IpotuBonosoxueie coObITUA. Onepanuu Haj coObITUAMH. POpMyNa CIOKEHUS
BEPOSTHOCTEM.

[IpaBuiio YMHOKEHUSA BEPOSATHOCTEM. YcnoBHas BEPOSITHOCTb.
[IpencraBineHue cCiiydalHOro »JKCIIEpUMEHTa B BHAE JepeBa. HeszaBucumelie
COOBITHS.

9 KJIACC

Komb6unaropnoe npasuno ymHoxkenusi. [lepecranoBku u ¢akropuain. Yucno
couetaHuid u TpeyroiabHUK Ilackans. CBolicTBa wyucen codeTaHuid. buHoM
Herorona. Pemenue 3anau ¢ ucnosib30BaHHEM KOMOMHATOPUKH.

I'eomeTrprueckass BeposTHOCTh. CiydaiiHbli BbIOOp TOYKM U3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA, U3 TyTH OKPYKHOCTH.

Hcnpitanus. Yenex u Heyaada. Cepuss MCHBITAaHMA 1O IEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymiu. BeposTHOCTH cOOBITUH B CEpUU UCHBITAHUMN
bepnymiu. Ciny4daiiHbIil BEIOOP U3 KOHEYHOTO MHOYKECTBA.



CrnyualiHasg BenuM4YMHA W paclpeaciieHHe BeposTHocTed. [Ipumepsl
CIIy4alHBbIX BeEJIMYMH. BakHble pacnpenencHuss — YHCIO IONBITOK B CEpUU
UCIIBITAaHUM 10 TIEPBOrO YCIIEXa M YMCIIO YCIIEXOB B CEpUM HMCNBITaHUN bepHyim
(reomeTpuueckoe U OMHOMHAIBHOE PaCIpe/ICICHHUS).

MaremaTnyeckoe OXKHIAHUE CIydalHOW BeIWYMHBL. DHU3UYECKUM CMBICI
MaTE€MaTU4YecKoro oxkujaanus. I[IpuMepsl HCHONB30BaHUA MATEMATUYECKOTO
oxuaaHud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE CIIy4allHOM BEJIWYMHBI.
CBoiicTBa MaTeMaTHYECKOro OXHUIAHMS W Agucnepcud. MareMaTtnyeckoe
0’KHJIaHWE U JUCIEPCHS N3YUYECHHBIX PaCIpeaeIICHUN.

HepaBenctBo YeObmméBa. 3akoH Oonbmmx 4Yucen. MaTeMaTHdecKue
OCHOBaHUs U3MEPEHUs BEposiTHOCTEH. Posib 1 3HaueHne 3aKkoHa OOJIBLIMX YKCEN B
HayKe, B IPUPOJE U OOLIECTBE, B TOM UUCJE B COL[MOJIOTHYECKUX 00CIEI0BaHUAX U
B U3MEPECHHUSIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA I[IPOI'PAMMDBbI
YUYEBHOI'O KYPCA «Marematuka» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl IO MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpHOTHYECKOT0 BOCIIMTAHMS:

IIPOSIBICHUEM MHTEpeca K IMPOUNUIOMY W  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLUEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIB30BAaHUIO ITHX
JOCTUKEHHUM B IPYIMX HayKaX U MNPUKIAAHBIX chepax;

2) rpa:kKIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH IpaKIaHWHA U pealn3alii ero
npaB, MpPEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, POLEAYp I'paKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITUUYECKUX MPOOJIEM, CBA3AHHbIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaA0BOr0 BOCIIMTAHUSA:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTHE€ B pEIICHWU IMPAKTUYECKUX 3aaad
MaTEMaTU4YeCKOM HaIpPABICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMAaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJIS YCHEHIHONW Mpo¢ecCHOHATIbHOU



NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIYAIbHOU TPAEKTOPUHM 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOro BOCIIUTAHNS:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKICHUH, YMEHHIO BHJIETh
MaTeMaTUYeCKhe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O MO3HAHUA:

OpHEHTallMe B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oO1iecTBa, MOHMMAaHUEM MATEMAaTHYECKOW HAyKM Kak cdepbl 4YeloBEeYeCKOn
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTUSA U 3HAUYUMOCTHU JJIS PA3BUTHUS IIMBUIIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMaTHUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUSI MUPA, OBJIAJIEHUEM HaBbIKAMU UCCJIEA0BATEIBCKON €SI TENbHOCTH;

6) ¢usuyeckoro BocnUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ar0MOTyYHA:

TOTOBHOCTBIO TNPHUMEHSTh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBSI, BEIEHUS  3J0pOBOro  obOpa3a KU3HM  (3M0pOBOE  MHUTAHHUE,
COQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryisapHas (undeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQICKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

OpHEHTallMel Ha MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM ISl pelIeHus 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpebl, IJIAaHUPOBAHHUS TOCTYNKOB U
OIICHKA WX BO3MOXXHBIX TMOCIEACTBUN I OKpYXKAIOIIeHl cpelbl, OCO3HAHUEM
rJ1I00aJIBHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PeLIeHUs;

8) ajanTranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPHPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYIHX JIOJEH, MpUoOpeTaTb B COBMECTHOM JESTEIHHOCTU
HOBBIC 3HAHUS, HABBIKYA W KOMIICTCHIIUH U3 OTBITA IPYTHUX;

HEOOXOMMOCThIO B (JOPMUPOBAHWU HOBBIX 3HAHUH, (HOPMYIHPOBATH UICH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCIIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, TUIAHMPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPHUHUMATH
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMIA KOHTPMEP, KOPPEKTHPOBATH



NpPUHUMAEMbIE pEHIeHUS U JCHCTBUA, (OPMYIUPOBATh U OLIEHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mpOrpaMMbl IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOyuatoierocs OyayT copMUpOBaHbI MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHUBEPCATBbHBIMU
[IO3HABATEIbHBIMA  JCWCTBUSAMH,  YHUBEPCAJIBHBIMU  KOMMYHHKATHBHBIMU
JeHCTBUSMU M YHUBEPCAILHBIMU PETYIATUBHBIMU ACUCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornueckue geiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
O0OBEKTOB, TIOHATUH, OTHOIICHWA MEXAy TMOHATHSIMH, (POPMyIHpPOBATH
oTpe/ieTICHUs] TIOHSTHI, YCTAaHABIMBATH CYIIECTBEHHBIA NMPHU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  IPEOOpPa30BLIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOJACHUSAX W YTBEPKICHHSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JleJlaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUN 110 aHAJIOTHH;

pa30upaTh JIOKa3aTENhCTBA MATEMATHYCCKUX YTBEPKACHUHN (MPSMBIE W OT
MPOTUBHOI0), IPOBOJUTH CaMOCTOSITEILHO JIOKA3aTeJIbCTBA MaTeMaTHYECKHUX
(GhaKkTOB, BHICTpauMBaTh APTyMEHTAIIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEDHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyxkJIeHus,

BbIOUpaTh crnoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BBIOMpaTh Haubojee TMOAXOMAIUM ¢ YyU4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebCKHe JeiiCTBUS:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHMUS,
dbopMyIupoBaTh  BONPOCHL,  (UKCHUPYIOIIME  MPOTHUBOpedYHe,  IpodiieMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (OPMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULINIO0, MHEHHUE;

MPOBOAUTL MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY 3KCIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;



CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOTO  HAONIOACHUS, HUCCIEAOBaHUS, OKCIEpPUMEHTa, OIEHUBAThH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BIBOJIOB U 0000IIIEHU;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIATh
MPEANOJIONKEHHUS O €T0 PA3BUTUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISAITH  HEJAOCTATOYHOCTh W M30BITOYHOCTH MH(GOpMAIMU, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BBIOMpaTh, aAHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHHUS,;

BbIOMpaTh (QopMy mpeicTaBieHUs HUH(POpMAUMU W WUIIOCTPUPOBATh
penaeMbie 3a/1a4M CXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHALIMSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIUU 1O KPUTEPHUSIM, TPEIJIOKCHHBIM WU
chOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ el CTBUS

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKICHHUS B COOTBETCTBHUH C YCIOBUSIMH U
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS MO XOIy PEIICHUS 3a/ayH,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIbTarT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
mpoOeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJIEHHbIE Ha TIOWCK
pEIIeHNs, COIMOCTABJISATh CBOU CYXKIEHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy)KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMKA, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajad
NPE3CHTAINU U 0COOCHHOCTEH ayIUTOPHH;

MOHMMATh U HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl TpU peUICHUH Y4YeOHBIX MaTeMaTHYeCKHX 3a7ad, MNPUHUMATh I[eb
COBMECTHOUM JIEATEIHbHOCTH, IUIAHUPOBATH OPTAaHU3AIMIO COBMECTHOW pPalOOTHI,
pacnpenensaTh BUIbI pabOT, JOTrOBapHUBATHCS, OOCYKIATh MPOILECC W PE3yJbTar
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBl» W WHBIC); BBINIOJHITH CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOWM JEHCTBUS C JPYTMMU YICHAMH KOMAaHJIbI, OIICHUBAThH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOmMUNA pe3yiabTaT 10
KpUTEpUsM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

BBISIBJISITH IPOOJIEMBI JJIsl PELICHUS B JKU3HEHHBIX U yUEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOX0AX MPUHATUS pPELIEHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH, AJTOPUTM pEUIEHUs 3adadd (WId €ro
4acTh), BBIOMpATh CMOCOO0 penieHus ¢ Y4E€TOM MMEIOIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTUPOBATb BAapUAHThI
pelieHuit ¢ yuéToM HOBOM MHGOpMaIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJIEKT:

BJIa/IeTh CIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbTara
pelIeHns MaTeMaTHYECKON 3a7jaui, CAMOMOTHBALUU U PEQIIEKCHH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YJIbTATA JNEATEIBHOCTH IIOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSACHATH IPUUYMHBI JOCTUKEHUS WIM HELOCTH)KEHUS 11€JIU, HAXOAUTh
OLIMOKY, JaBaTh OLIEHKY PUOOPETEHHOMY ONBITY;

BbIp@XaTh 3MOLMHU MPH H3yYEHWH MaTEeMaTHYECKHMX OOBEKTOB U (PAKTOB,
JaBaTh HMOLMOHAIBHYIO OLIEHKY PELIEHHUs 3a1a4u.

INPEAMETHBIE PE3YJIBTATBI

Anrebpa
K koH1ty 00yuyenus B 7 kiacce o0y4aromuics MOJydUT CIETYIOIINE TPeIMETHbIC
pe3yibTaThl:

Yucnaa v BBIYMCICHUA

PannonanbHble uncna.

[lepexonuTe OT onHOM (POpPMBI 3aUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHUHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcronb30BaTh MOHATHS MHOXECTBA HAaTYpaIbHBIX YHCEI, MHOYKECTBA LEIBIX
YUCEJl, MHOXXECTBA PALUMOHAIBHBIX YHWCEI MPU PELIEHUH 3a7ad, IPOBEICHUU
PacCyKJICHUHU U JI0KA3aTEIbCTB.

[TornMaTth U OOBSACHATH CMBICH MTO3ULIMOHHOM 3aIIMCH HATYPAJIBHOTO YUCIIA.

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHACIIA.

BbInonHATe, codeTas yCTHbIE M INUCBMEHHBbIE NMPUEMBI, apU(PMETHUYECKUE
JNEUCTBUS C PALlMOHAJIBHBIMU YHCIAMHU, UCIIOJIB30BaTh CBOMCTBA YHCEN U MPABHIIA
JNEUCTBUM, TPUEMBI PALTMOHAIBHBIX BBIUYNCICHHMN.

BbINOnHATE 1EUCTBUSA CO CTENEHSAMU C HATYPAJIBHBIMU [TOKA3aTEIAMM.



Haxoauth 3HaY€HMS YMCIOBBIX BBIPAKEHHM, COAEPKAIIUX PALMOHATIBHbBIC
yycjaa U CTENEHM C HaTypaJibHBIM IIOKa3aTejieM, NPUMEHATh pa3HOOOpa3HbIe
CIIOCOOBI ¥ TIPUEMBI BBIUUCIICHHS, COCTABIIATh U OLICHUBATh YHCJIOBBIC BBHIPAKCHUS
IIPY PEIICHUH PAKTUICCKUX 33714 U 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

OkpyryisiTh  4yMclia C 33JaHHOM TOYHOCTBIO, a TakKXke IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBIMOJHATh TMPUKUIKY M OIEHKY pe3yibTara
BBIUUCIICHUW, OIIEHKY 3HAYEHWH YHCJIOBBIX BBIPAKECHUWA, B TOM YHCIE MpHU
pELIEHNU MPAKTUYECKHUX 3a]a4.

Pemate TekcTOBBIE 3amaun apu(PMETHYECKUM CIIOCOOOM, HCIIOIh30BATh
TaONHIIBI, CXEMBbI, YEPTEXHU, IAPYrHe CPEACTBA MPEACTABICHHUS JaHHBIX TPHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MNPONOPIHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 337a4 ¢ Yy4€TOM OTPAaHMYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

JlenuMocCTb.

Jloka3bIBaTh U MPUMEHSTh IPU PELICHUM 3a7a4 IPU3HAKHU JETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CyMMBbI U TPOU3BEICHUS LIETBIX YUCET.

PacknanpiBaTh HA MHOXKHUTENH HaTypajdbHbIC YUCIIA.

CB00OOTHO oOmepupoBaTh MOHATUSIMHU: YETHOE YHUCIO, HEUETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

Haxonuth Hambosbpmuii OOIMI JenWTENh U HaWMEHbIIEe o0Iee KpaTHOe
YyUCell U UCIIOIb30BaTh UX MPH PELICHUH 3374, IPUMEHATHh AropuT™M EBKinaa.

OnepupoBaTh NOHSATUEM OCTaTKa IO MOMAYJI, MPUMEHSTh CBOICTBA
CpPaBHEHHI IO MOJYJIIO.

AnredOpanveckue BbIPaKeHUs

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonp3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO W CUMBOJIHKY, TPUMEHSTh
e€ B IpoIiecce OCBOSHUS yueOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIPOXCHUW MpPH 3aJaHHBIX 3HAYCHMSIX
MePEMEHHBIX.

Hcronn30BaTh  MOHATHE  TOXKJIECTBA,  BBINNOJHATHL  TOXKISCTBEHHBIC
npeo0pa3oBaHus BRIPAKECHHH, TOKA3bIBATh TOXKICCTRA.

MHoOro4jeHsbl.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEACHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrinonHaTs neicTBUs (CI0KEHUE, BBIUYUTAHUE, YMHOKEHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS (KBajpaT 1



KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JIsl YIIPOIIEHUS BBIYUCICHUH.

OCyIecTBIATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIET0 MHOMKHUTEJNS, TPYNIUPOBKH ClIaraeMbIX, MPUMEHSS
(bopMyIIbI COKPAIIEHHOTO YMHOXKEHUS.

[TpumeHnsTh nmpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS] Pa3IuYHbIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypaJbHBIMU MOKa3aTeIsIMH IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemare nuHEHHBIE ypaBHEHUA C OJHOW IEPEMEHHOW, NMPUMEHSS IMpPaBUia
nepexoja OT UCXOJHOTO YPAaBHEHHS K paBHOCWIbBHOMY emy. [IpoBepsarts, siBisieTcs
JI 9YUCII0O KOPHEM YPaBHEHUSI.

[TogOupaTe npuMepsl Tap YUCEN, SBIAIOMINXCS PEIICHHEM JHUHEHHOTO
yYpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IIOCKOCTU TpaduK JIMHEMHOTO YpPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpadUMKOM, NPUBOJIUTH HPUMEPHI PEIIECHUS
yYpaBHEHHUSI.

Pemate cuctempl IByX JTMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocTaBnsiTh M pellaTh JWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpaBHEHHUH TIO YCIOBUIO 3a/ladyl, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl MOJTY4YeHHbIN pe3yibTar.

DyHKIUU

Koopnunate! u rpaduku.

N300pakath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3aMMCHIBATH YHCIOBBIC TIPOMEKYTKH Ha
areOpanvdeckoM s3bIKeE.

OtmeyaTh B KOOPJUHATHOM MIOCKOCTH TOYKH IO 33JJaHHBIM KOOpMHATAM.

OyHKIWH.

Ctpoutb rpaduku TMHEHHBIX (QYHKIIHI.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMsI, PAcCTOSHHUE, I[€Ha, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a MHQPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPaApUKOB PEAIbHBIX MPOIIECCOB
Y 3ABUCHMOCTEM.



Hcnonb3oBath cBoiicTBa (YyHKUMH [Uid aHanu3a Tpa@UKOB peanbHBIX
3aBucUMoOcTell (HynaM (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIUH,
IPOMEXYTKH BO3pacTaHHus M YObIBaHUS (DYHKIMM, HauOOJblllee U HAaUMEHbIIEe
3HAYCHUs PYHKIIUN).

Hcnonp3oBath rpaduku A UCCIAEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH, U
peIIeHNH 33124 U3 APYTUX y4eOHBIX IPEIMETOB U PEaIbHOM KU3HU.

K konIity o0y4yenus B 8 kiacce o0y4aromuics: MOMydUT CIEAYIOIINE TPeIMETHbIE
pPE3yIbTaTHI:

Yucna v BBIYMCICHUA

HppanmoHanbHbIE YUCIA.

[loHuMaTe W MCHOJB30BaTh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX
MHOYECTB.

CB0OOOIHO OIEpUPOBATH MOHATUSMU: KBAJPATHBIN KOPEHb, apu(hMETHUECKUIA
KBaJpaTHBIN KOPEHb, UPPALIMOHATIBHOE YKCIIO, HAXOAUTh, OLICHUBATH KBAJPATHbBIC
KOpHM,  HUCIOJIb3ys  0OpU  HEOOXOAUMOCTH  KaJIbKYyJATOp,  BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh HaydaJdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300pakaTh JACHUCTBUTEIbHbBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneHeil uncna 10, 3amUCHIBaTh W OKPYIVIATH YHCIIOBBIE 3HAYEHUS
peallbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emuMoCTb.

CBOOOHO oOmepupoBaTh MOHITHEM OCTaTKa IO MOJIYJI0, MPUMEHATH
CBOMCTBA CPaBHEHUM IO MOIYJIIO, HAXOAUTH OCTATKH CYMMBI U IPOU3BEICHHUS 110
JAHHOMY MOAYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panmoHaibHbIE BEIPAKEHHUS.

Haxomute gomyctumble 3Hau€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PaIlMOHAIBHOM JIPOOH.

BrinonusaTe npuBeneHue anreOpandyeckux ApoOeil k oliieMy 3HaMEHATelto,
CJIO’KEHUE, YMHOXKEHHUE, JCICHHUE aNTeOpandecKux Apooeii.

BoINonHATE TOXKAECTBEHHBIE MPEe00pa30BaHMsl PAlMOHATBHBIX BBIPAKECHUI.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJISl PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

CreneHu.



[IpuMeHATh TIOHATHE CTENEHM C LEJIbIM  II0Ka3aTeNIeM, BBIIOJIHATh
IpeoOpa30BaHusl BBIPAXKEHU, COEPIKALUX CTENEHH C LEIbIM TOKA3aTENIEM.

HppauroHanbHbIe BBIPAXKEHUS.

Haxomutk nonycTuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUAX, CONEPIKALLINX
apu(MeTnyecKue KBaJpaTHbIe KOPHHU.

BoinonHATe mpeoOpazoBaHusl HUPPALMOHATIBHBIX BBIPAKEHUN, MCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHMs U HEPaBeHCTBA

Pemars kBagpaTHbIe ypaBHEHUS.

Pemats npoOGHO-paliiOHaIbHBIE YPaBHEHHUSL.

Pemate JMHEHHBIE ypaBHEHUS C MapaMeTPaMH, HECIOXKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C IMapaMETPaMHU.

[IpoBOAUTE HCCIIENOBAaHUS YPABHEHUU M CUCTEM YPAaBHEHUH, B TOM YMCIIE C
OpUMEHEHHEM TpapuyecKuX TMpeACTaBlIeHUH (yCTaHABIWMBATh, WMEET JIU
YPaBHEHUE WM CHCTEMA YPABHEHMM PEIICHHs, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3ajayu K €€ anreOpanyecKoiu
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBbI YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4H IIOJIYYEHHBIN PE3ysbTaT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
pelaTh JIMHEWHBIE HEPaBEHCTBA C OJHOW IIEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpauyueckyr0 WILIIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMbI
HEPABEHCTB.

DyHKIUU

[Tonumatpy ¥ KCHOJIB30BaTh (DPYHKUMOHAIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJINYECKHE O0O03HAUYEHUs), ONpPENENATh 3HAUeHUE (PYHKLUMU IO 3HAUYEHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Ctpouts rpaduku QyHKUUN , OMUCHIBATH CBOMCTBA YHUCIOBOM (DYHKLIHUU 11O
e€ rpaduxy.

K koHIty 00yuyenus B 9 kiacce o0y4aromuics MOMyUUT CIEAYIOIINE TPEeIMETHbIC
PE3YNbTATHI:
Yuciia 1 BbIYHCICHUSA
CBOOOJHO oOmnepupoBaTh NOHATUSIMM: KOPEHb n1-il CTENEHM, CTENEHb C
paUMOHAIBHBIM IIOKA3aTelIeM, HaXOAUTh KOPEHb M- CTENEHU, CTENEHb C
paloHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS IMPU HEOOXOJUMOCTH KaJbKYJISATOD,
IPUMEHATH CBOMCTBA KOPHS 1-U CTENIEHU, CTENEHU C PALIMOHAJIbHBIM 0KA3aTEJIEM.
Hcronb30BaTh MOHATUE MHOXECTBA JEHCTBUTEIBHBIX YMCE IPHU PELICHUU
3a/1a4, IPOBEICHUH PACCYKICHUN U JOKA3aTEIIbCTB.



CpaBHHBaTh M yHOpPANOYMBATH JCUCTBUTENBHBIC 4YMCIA, OKPYIJIATH
JEHUCTBUTEIILHBIE YMCIIA, BBITOIHATh NIPUKUAIKY PE3YJIbTaTa BBIYMCICHHUH, OLEHKY
YUCJIOBBIX BBIPAKECHUMN.

AJireOpanyeckue BbIpaKeHUs

CBOOOHO oOMepupoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOPHH KBaJIpaTHOT'O TPEXWICHA.

PacknanbpiBaTh KBapaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPaBeHCTBA

Pemate nuHEHBIE W KBaJApATHBIE YPAaBHEHMS, YPaBHEHUs, CBOISIIMECS K
HUM, TIpOOHO-PAIIMOHAIBHBIE YPABHEHHUS.

Pemate HecI0KHBIE KBaIpaTHBIE YPABHEHUS C TAPaMETPOM.

Pemate nuHEHBIE HEPaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, UCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB HA YHUCIIOBOM MPSIMOH,
3alMUChIBaTh PELIEHUE C IOMOLIBIO CHMBOJIOB.

Pemate cucremsl IByX JIMHEWHBIX ypaBHEHUH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPaBHECHHUE HE SIBJIACTCS JIMHEHHBIM.

Pemrate HeCI0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C IIAPAMETPOM.

[TpuMeHsTh METOIbl PAaBHOCHIIBHBIX MPeoOpa30BaHui, 3aMEHbI TIEPEMEHHOM,
rpaduueckoro MeToa MpM perieHny ypaBHeHU! 3-i U 4-i1 cTeneHex.

Pemate  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIFOUAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTb pEILICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB.

Pewmlate ypaBHEHUWs, HEpaBEHCTBA M HX CHUCTEMbIl, B TOM YHCIE C
OTrpaHUYEHUSIMU, HAIPUMED, B LEJbIX YUCIIAX.

[IpoBoauTh HccnenOBaHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
OPUMEHEHHEM TIpaUYecKUX MpEeJCTaBIeHUN (yCTaHABIMBATb, WMEET JIU
YPaBHEHUE WM CHCTEMA YPABHEHMI PEIICHHS, €CIIM HMEET, TO CKOJbKO, U
npouee).

Pemare TekcTOBBIE 3amaud  anreOpandeckuM CIOCOOOM C  MOMOILBIO
COCTaBJICHUS YPABHEHMI, HEPABEHCTB, UX CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I COCTAaBJICHUS
MAaTeMaTHYECKOW MOJENN peajJbHOM CHUTyallMM WIM NPUKIAJHOM 3aJauy,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOIPECCHHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKLUSA, Trpapux
GyHKIIMKM, TpsMas MPONOPUUOHAIBHOCTb, JUHEHHAass QyHKuMs, oOpaTHas
IPOMOPIUOHAILHOCTD, Tapaboia, runepOoia, KycOuHO-3aJaHHast PYHKIIHSL.

HccnenoBats pyHkuuio mno e€ rpaduky, yCTaHABIUBATH CBOMCTBA (DYHKIIMIA:
o0nacTh ONpENEICHNUs, MHOXXECTBO 3HAYEHHMM, HyJIW (YHKLUUHU, HPOMEXYTKU



3HAKONIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHusl MW yObIBaHMWs, UETHOCTh U
HEYETHOCTb, HAaNOOJIbIlIEE U HAMMEHbILIEE 3HAUEHHSI, ACUMIITOTHI.

PacniozHaBaTh kBajpaTHuHyr (QYyHKLUIO 110 (opMyIie, MPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensts moynoxkeHue rpaduka KBaApaTUYHON (YHKIUH B 3aBUCUMOCTHU
oT €€ Kod(PUITUEHTOB.

Crpoutes rpapuk KBagpaTWUYHOW  (YHKIMM, ONMCHIBATh  CBOMCTBA
KBaJIpaTUUHOUN (PyHKIMHU 1O €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHON (PYHKIIMH JJIsI pEIICHUS 3a]1a4.

Ha npumepe kBaapaTH4uHON QYHKIMHU CTPOUTH rpaduk GyHKImMu y =af(kx +
b) + ¢ ¢ momorIkIo MpeodpazoBaHuil rpaduka GyHKIMH y=f(X).

WnmrocTpupoBaTh € IMOMOIIBIO Tpaduka peajdbHYO 3aBUCHMOCTb WU
IIPOLIECC 10 UX XaPAKTEPUCTHKAM.

ApudmMeTnyeckas ¥ reoMeTpHYECKas MPOrpeccuu

CB0OOJHO ONEpPUPOBATH MOHATUSAMU: MIOCIEA0BATEIBLHOCTD, apupMeETUUECKAS
Y T€OMETPUYECKAs IIPOTPECCUM.

3amaBaTh IOCJIEJOBATEIBHOCTH PA3HbIMM CIOCOOAMM:  OIUCATENIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 71-T'O YWIEHA, PEKYPPEHTHBIM.

BoInonHAT,  BBIYMCICHUS C  HWCIOJb30BaHHEM (opMyd »n-ro  4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrPeECCUii, CyMMBI IIEPBBIX 7 UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPJIMHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBS3aHHbBIE C YUCIOBBIMH IOCIIEIOBATEILHOCTSAMU, B TOM
qHCclie 337aud U3 peaibHON KU3HH (C MCIONBb30BAHUEM KaJbKYJIATOPA, IIU(PPOBBIX
TEXHOJIOTUH).

PacriozHaBaTe W OPUBOOUTH NPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH, OrPAaHUYEHHBIX  IOCIEAO0BAaTEIbHOCTEH, MOHOTOHHO
BO3pacCTarOMuUX (YOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

HmeTh npeacTaBieHne 0 CXOAUMOCTH OCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEUYHO yOBIBAIOLIEH T€OMETPUUECKON IPOrPECCUM.

[TpuMeHsTh METOT MaTEMATHUECKON MHIYKIIMY TIPY PELLIEHUH 3a/1a4.

FreomeTpus

INPEAMETHBIE PE3YJIbTATDBI

K konIty 00yuyenus B 7 kiacce o0y4aromuics MOMyUUT CIETYIOIINE TPeIMETHbIE
pE3yNbTATHL:



Pacno3naBaTh HM3y4y€HHbIE T€OMETPUYECKUE (UTYPBI, OMNPEAeNATh HX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTypbl, BBIMOIHATH
YEPTEKHU IO YCIOBHUIO 3a1aud. M3MepsaTh JIMHEHHBIE W YIJIOBBIE BEJIIMYHHBI.
Pemars 3a1aum Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY M OLEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IIPEIMETOB B
peadbHOM KU3HMU, Pa3MEPOB MPHUPOJIHBIX OO0BEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB 10 MOPSIJIKY BEJIMYUHBI.

CTpoHTh UEpPTEXH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
NPU3HAKU M CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a7ad.

[IpoBOAUTE JTOTHYECKUE PACCYKACHUS C MCIOJIb30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHM PABEHCTBA IPAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIUaHbl, MNPOBEAEHHOM K  TUIOTEHY3€  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKHX 3a]a4.

Onpenensth napauieIbHOCTh NPSIMBIX C TOMOUIBIO YTJIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymasd. Onpenensats napamuielIbHOCTh MPSAMBIX C IMOMOILIBKO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSIMOM 0 TOYEK APYTOU MPSAMOM.

Pemate 3amaun Ha KaeT9aTol Oymare.

[IpoBOUTH BBIYMCIEHUS U HAXOAUTHh YHUCJIOBbIE M OYKBEHHbBIE 3HAUCHUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAaHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpHU
IIEPECEUCHNH JBYX IApAJUIEIBHBIX MpPsAMBIX CEKylled. Pemares npakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Brnaners monstuem reomerpudeckoro mecra touek (I'MT). Onpenensartsb
OMCCEKTPUCY yIJla U CEPEeIUHHBIN NEPIEHAUKYISP K OTPE3KY KaK T€OMETPUUECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM TreoMeTpuueckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a1a4.

@opMyIUpPOBATh OMNPEAECICHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMHU. Y METh JOKA3bIBaTh U MPUMEHSTh
ATU CBOWCTBA IIPU PELICHUU 33/1a4.

Bnaners nmoHsATHEM ONHCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaXOAUTh €€ HeHTp. J(OKa3bIBaTh U UCIONB30BATh (PAKTHI O TOM, UTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEIHHHBIC
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Bnaners nmonsATHEM KacaTenbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
IIEPIECHINKYJIAPHOCTA KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KacaHU.
JloKa3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PELIEHUH I'€OMETPUUYECKUX 3a1a4.



Jloka3plBaTh M NPUMEHSATH NPOCTEUIINE TE€OMETPUUECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE MTOCTPOCHUS C TOMOUIBIO [IUPKYJIS U
JIMHEUKHU.

K koHnmy oOyueHus B 8 kiacce o0OydaromMHCA TMOJIYYUT CJEAYIOLIUE
peIMEeTHbIEC PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBl YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BAaThCS MX CBOMCTBAMH MpPH PEIICHWU I€OMETPUYECKUX 3ajad. Pazmuyathb
IPU3HAKU U CBOMCTBA MapajuieiorpaMMa, pom0a u NpsMOYrojibHUKA, J0Ka3bIBAThH
UX U YBEPEHHO NPUMEHSATH IIPU PEIIEHUH F€OMETPUUECKHX 3aj1au.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMAH TPEYToJbHUKA (LIEHTpa
Macc) B PELICHNH 3a/1ay.

Bnagers noHATHEM cpelHEN JMHUM TPEYroJbHHUKA U Tparneuuu, NPUMEHSITh
UX CBOWMCTBA NpU pEUIEHMH TE€OMETPUYECKUX 3anad. lcrosb30BaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHAIBHBIX OTPE3Kax, MIPUMEHSTh UX Ul PELLICHUS
NPAKTHYECKHX 3aj1au.

PacrioznaBath 1EHTpaIbHO-CUMMETPUYHBIE (UTYPBI U HCIOJB30BATh HUX
CBOICTBa NP PELIEHUH 3a]1a4.

Brnanets moHATHSMU MOJ00MS TPEYTrOJbHHUKOB, K03 duiimeHta moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX TPEYroJbHUKOB. MIMeTh npecTaBienue o
npeobpazoBaHun monodus U o mogoOHbIX (urypax. [lonb3oBaTbes mpu3HAKaMu
no/00Us TPEYroJIbHUKOB IPU PEUICHUH T€OMETPUYECKUX 3anad. J(okasbiBaTh U
IPUMEHATH OTHOILIEHUS MPONOPLUOHAIBHOCTH B MIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
ITpumeHsTh O100KE B MIPAKTUYECKUX 33a4ax.

BoiBomuth ©  ucmonb30BaTh mpoctedmme  GopMysabl  JUIS  TUIOIIAAH
TpeyrojbHHUKa, MapaiesorpaMma, poMoa u Tpanenuu. Beraucnars (pa3nuyHbIMu
crocobaMM) IUIOWAAb TPEYroJbHUKAa M IUIOIIAJW MHOTOYTOJIbHBIX (QUryp
(monb3ysich, T€ HEOOXOAMMO, KAJIbKYJISATOPOM). 3HaThb OTHOLIEHHME IUIOLIAJEH
NOJOOHBIX (QUIyp U NPUMEHATh NPHU pelIeHUH 3aaad. [IpuMeHsTh NOIydYeHHbIE
YMEHHUsI B MPAKTUYECKUX 3a/1ayax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUs TEOMETPUUYECKUX U
OpakTHUecKux 3azad. CTpOUTh MaTeMaTHYECKYyI0 MOJENb B IPaKTUYECKUX
3aJla4ax, CaMOCTOSITENIbHO J€NaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOILIME JIIMHBI.

Brnagerpr mnoHATHEM BIHCAaHHOTO M UEHTPAJIbHOIO YIJa, YIJa MEXIy
KAacaTelIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPYKHOCTH TPEYIOJIbHUKA U
YeThIPEXYTOJIbHUKA, TPUMEHSITh UX CBOWCTBA IIPU PEILICHUU 3a]ad.

ITpuMeHsTh MOJIyYE€HHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTHYECKHE
MOJIEH JIs 3a/1a4 PeajJIbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIICHUS



C TpUMEHEHHWEM ToA00us W TPUTOHOMETpHH (TIOJB3YSICh, TIE HEOOXOIMMO,
KJIBKYJISITOPOM).

K koHIty 00yuyenus B 9 kiacce o0y4aromuics MOMydUT CIETYIOIINE TPeIMETHbIC
pe3yibTaThl:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIMU OCTPBIX YIJIOB, YMETh HaXOAUTh C UX
NOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJbHUKA («pELICHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJIATOPA) JJIMHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAYCHHA.

[Tonb30Batbes (popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JUI HAXOXICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Jloka3pIBaTh TEOpPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX IS
HAXO0XJICHUS PA3JIMYHBIX 3JEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELICHUH TIE€OMETPUYECKMX 3anad. [IpuMeHsATh IOIy4YeHHbIE 3HAaHUA IpU
pELICHUH IPAKTUYECKUX 3a1ay.

[TpuMEHATh TPUTOHOMETPHIO B 33Ja4aX HAa HAXO0XKJICHUE IUIOIIAINA, BIBOJUTh
U BIQJE€Th TPUTOHOMETPUYECKUMH (OpMylaMu ISl TUIOLIAAHd TPEYroJbHUKA,
napajuiesorpaMmma, pom0a, Tparneuuu, BbIBOJUTE U IPUMEHSTh popMyiy I'epoHa u
(dopMyiTy JUIsl IUTOIIAAH BBITYKJIOIO YETHIPEXYTOJIbHUKA.

NMerp mpeAcTaBiI€HHME O TOMOTETUH, NPUMEHATh B MPAKTHUYECKHX
CUTYyalUsIX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenas mpu peiieHnu 3aaad.

Hcronb30BaTh TEOPEMBI O BIMCAHHBIX YIVIAX, YyIIax MEXIAY XOopAaMu
(CeKyLIMMM) U yTiie MEXKIy KacaTeabHON U XOP0M MPU peIEeHMH F€OMETPUUECKUX
3ana4. JloKa3bIBaTh M IIPUMEHSTH TEOPEMBI O NIPOU3BEICHUM OTPE3KOB XOPHA, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Brnagerp moHsATHEM KOOpAMHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHUEM
OpssIMOM  Ha IUIOCKOCTH. Biagets NOHATHSAMM  yriaoBoro Koag¢uuueHTa u
CBOOOJHOIO YJI€HAa, MOHMMAaTh MX TEOMETPUYECKHI CMBICI U CBS3b YIJTIOBOTO
ko3 duimeHTa ¢ BO3pacTaHMEM W yObIBaHHMEM JUHEHHOW (YHKIUU. YMETb
pemats METOAOM KOOPAMHAT 33Ja4yd, CBS3aHHBIE C NAPAUICIBHOCTBIO H
NEPIEHANKYJIAPHOCTBIO TPSMBIX, IEPECEYECHUEM IMPAMBIX, HAXOXKJICHHUEM TOYEK
IIEPECCUCHHUS.

BriBoguTh M BIaAeTh YpPAaBHEHUEM OKPYKHOCTH. Mcmonab30BaTh METON
KOOpPAMHAT Ul HAXOXKIACHHUs IIEPECEYEHUU OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKM 1O MPSMOM, IJIOLIAAX MapajuiesorpaMma B
KOOpAMHATAaX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW IuIomanu. Ilosnb30BaTbes
METOJOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PELICHUU



r€OMETPUYECKUX M TMPAKTUUYECKUX 3anad. [IpuMeHATh MeToJ KOOpAWMHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX FTE€OMETPUUECKUX 3a/1ayax.

Bnanets moHsiTHEM BEKTOpa. YMETh CKJIa/JblBaTh M BBIUUTATH BEKTOPBI,
YMHOXaTh Ha YHUCJO, BIAJCTh NMpaBUJIAMH TPEYTOJbHUKA W MapauieJorpaMmma.
Bragetp mpakTU4ecKMMH MHTEPHIPETAUSIMH BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHaTaMHU BeKTOpa. Bianers clokeHHMEM ¢ BBIUUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCIIO B KOOPIUHATAX.

Wmets mpencraBienne o 0a3uce (Ha MIOCKOCTH). PackiaasiBaTh BEKTOPHI 110
O0asucy. PackmagpiBaTh BEKTOpPHl CHJI C TIOMOIIbIO TMPOCLUUPOBAHHUS U
TPUTOHOMETPUYECKUX COOTHOMIEHUW. [IpuMeHsATh TmONydeHHBIE 3HAHUS B
IPOCTEUIINX (PU3NUYECKUX 3a/1ayaX.

Bnanets NOHSTHEM CKaJISPHOrO MPOU3BENIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUUECKUA CMBICI W YBEPEHHO TMOJb30BaThCS €ro BBIPAXKCHHEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JAUCTPUOYTHBHOCTH CKAISIPHOTO MPOU3BEACHUS
U €ro CBs3b C npoenrpoBanueM. [I[pUMeHATh CKalsipHOE MPOU3BEECHNUE BEKTOPOB
JUISl HaXOXKJEHUs IJIMH U YrioB. PemaTe reoMeTpuyeckue 3ajayd ¢ MOMOUIBIO
CKAJIIPHOTO Tpou3BeaeHus. Vcrnonp30BaTh CKaIsipHOE MPOU3BEICHHE BEKTOPOB B
anreOpanvecknx U GU3NYECKUX 3a/1ayax.

Brnagers MOHATHSMU MPaBIWIIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>XKHOCTH,
JUTMHBI 1yTH OKPY>KHOCTU M paJMaHHOW MEpPHI yIia, BEIYUCIATH IUIOWAAL Kpyra U
ero yacredd. Ilonumars cmbici uucia m. [IpuMeHSTh MOJy4eHHbIE YMEHHS IPHU
pellIeHNH TPAaKTHUYECKUX 3aJad. 3HATh HUCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUTHHBI OKPY>KHOCTH U TUIOIIAIH KpyTa.

HNmeTs mpenctaBieHue O MpeoOpa3oBaHUU IIJIOCKOCTH, O JBHKEHUSX.
Haxonuth ocu, LEHTpbl CUMMETpUU (Uryp, LEHTPbl MOBOPOTA, HAXOJUTH
KOMITO3UIIMM MpOCTeHnX mnpeoOpazoBanuil. [IpUMeHSITh ABMKEHHUS IJIOCKOCTU
IIPU PEIICHUU T€OMETPUYECKUX 3a/1ay.

[IpumeHsATh TONy4eHHBIC 3HAHUS HAa MPAKTHKE — CTPOUTH MATEeMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 peabHOM >KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C IpPUMEHEHUEM TNO0J00MS U TPUTOHOMETPUYECKUX (YHKIMM (MONB3YsCh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).

BepoATHOCTb U CTAaTUCTUKA

INPEAMETHBIE PE3YJIBTATBI

K konIity 00yuyenus B 7 kiacce oOy4arOmuics MOTyUUT CIEAYIOIINE TPEeIMETHbIC
pPE3yIbTaTHI:



Uutath wuH(OpMalMIO, TPEACTABICHHYIO B TalOlulax, Ha Jauarpammax,
MPEACTABIATh JAaHHBIE B BUJE TaOJMIl, CTPOUTH CTOJIOMKOBBIE (CTOJOYATHIE) U
KpYTOBbIE AMarpaMMbl M0 MaccUBaM 3HAYEHUH.

OnuceiBaTh W  WHTEPHPETHPOBATH  peaTbHbIE  YHUCJIOBBIC  JIaHHEBIE,
MIPEICTABIICHHBIE B TAOJINIIAX, HA TUarpaMmax, rpaukax.

Wcnonb3oBaTh 11 OMMCAHUSl JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apudMeTHYECKOe, MeIUaHa, HaumOoJblIee M HaWMEHbIlee 3HAYCHUS,
pa3Max, KBapTHJIH.

HMeTh TIpeACTaBICHHE O JIOTHYECKUX YTBEPKIACHUSX WM BBHICKA3bIBAHUSX,
YMETh CTPOUTH OTpHUIAHUSA, (OPMYIHPOBATH YCIOBHBIE YTBEPXKACHUS TpHU
pelIeHuu 3a7a4, B TOM YUCJIE€ U3 JPYTUX Y4eOHBIX KYpCOB, UMETh MPEACTABICHHE
0 TEOpEMax-CBOMCTBAX W TeOpeMax-NMPU3HAKAX, O HEOOXOJUMBIX U JIOCTATOUYHBIX
YCIIOBUSIX, O METOJIE I0Ka3aTeIhCTBA OT MPOTHUBHOTO.

Nmers mnpeacTaBieHHE O CIy4aMHOM MW3MEHYMBOCTH HA INpUMEpax
pe3yibTaTOB M3MEpPEHUM, 1eH, (PU3NYECKUX BEJIUYUH, AHTPOIOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIIEHUE O CTATUCTUYECKOM YCTOMUHUBOCTH.

Wcnonb3oBaTh 11 ONMUCAHUS JIAaHHBIX YacTOThl 3HAYEHUMH, TPYNIUPOBAThH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYTIITUPOBAHHBIX IAHHBIX.

Hcnonp3oBaTh rpadbl I pEmICHUS 3a71ad, WMETh MPEJCTaBICHUE O
TepMUHAX Teopuu rpadoB: BeplIuHA, pedpo, LeNb, IIUKI, MyTh B Tpade, UMETh
npejcTaBiieHne 00 06xoe rpada u 00 OpUEeHTUPOBAHHBIX Tpadax.

K konIity o0yuyenus B 8 kiacce o0y4aromuics: MOMydUT CIETYIOIINE TPeIMETHbIE
pe3yibTaThl:

OnepupoBaTh NOHATUSIMHA MHOXECTBA, IIOJMHOXECTBA, BBIIOJIHATH ONEPALMH
HaJ MHOXECTBaMU: OOBEAMHEHHE, TEepeceYeHue, MEePEeUUCIATh DJIEMEHTHI
MHOKECTB C HCIOJB30BaHHEM OPraHM30BAHHOIO Mepedopa W KOMOMHATOPHOTO
IIpaBUiIa YMHOXKCHHUS.

HaxoauTs BEpOATHOCTH CllydallHbIX COOBITMI B CIIydalHBIX OIIBITAaxX, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITax C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, UMETh TMOHATHE O CIy4YailHOM
BEIOOpE.

OnuceiBaTh JaHHBIE C MOMOLIBIO CPEAHMX 3HAYECHUH U MEP PACCEUBAHMS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTh U HMHTEPIPETUPOBATH
JyarpamMmbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJINYMHAMM.

NMmeTs mpencraBieHne O JepeBe, O BepmmHax W pEéOpax Jmepesa,
VICITOJIB30BAHUU JIEPEBHEB IIPU PEIICHUN 3a]a4 B TEOPUM BEPOSITHOCTEH, B APYTHUX
y4eOHBIX MaTEMAaTUYECKUX KypcaX U 3ajjad U3 Jpyrux y4EOHbIX IIPEIMETOB.



OmnepupoBaTh MOHATUEM COOBITUS KaK MHOXECTBA AJIEMEHTApHBIX COOBITUIN
CIIy4ailHOTO OIIBITA, BBIIOJIHATH OINEpalMd HaJ COOBITHUSMH, HUCIIOJIB30BAaTh IpPHU
pelIeHnn 3aja4 JuarpaMMbl Jilsiepa, YUCIOBYIO IPSIMYIO, IPUMEHSTh (OpMyIy
CJI0’KEHUS BEPOSTHOCTEH.

[Tosnb30BaThCA NMPABUIOM YMHOKEHHS BEPOSITHOCTEW, UCIOJIB30BaTh JIEPEBO
JUIS TIPEJCTaBICHMs CIy4dallHOro OIbITa NpH pemeHun 3anad. OnepupoBath
HNOHSTHEM HE3aBUCUMOCTH COOBITHIA.

K koHIty 00yuyenus B 9 kiacce o0y4aromuics MOMydUT CIETYIOIINE TPeIMETHbIC
pe3yibTaThl:

ITonb30BaThCss KOMOMHATOPHBIM IPAaBUJIOM YMHOXKEHHS, HAXOAWUTb YHCIIO
IIEPECTaHOBOK, YMCJIO COYETAaHWM, MOJIb30BAThCS TPEyroiabHUKOM Ilackans mnpu
pelleHny 3aa4, B TOM YHCIIe Ha BBIYUCICHNUE BEPOSATHOCTEN COOBITHIA.

Hcronb30BaTh  MOHATHE  IEOMETPUYECKOW  BEPOSTHOCTH,  HaXOIUTh
BEPOATHOCTH COOBITUIN B OMBITaX, CBSI3aHHBIX CO CIIy4alHbIM BbIOOPOM TOUYEK U3
IUIOCKOM (PUTYpBI, OTPE3Ka, IJIUHBI OKPYKHOCTH.

HaxomuTh BeposSTHOCTH COOBITHUI B ONBITAX, CBA3AHHBIX C UCIIBITAHUSIMH IO
JOCTHIKEHUS IEPBOTO yCIeXa, B CEPUAX UCIBITAHNN bepHyiu.

VMeTp npencTaBieHHE O CIyY4alHbIX BEJIMYMHAX M ONO3HABATH CIIy4YaliHbIE
BEIMYMHBl B SBJICHUAX OKPYXAIOLIEr0O MHUpPA, OIEpUPOBaTh  IOHATHUEM
«pacnpesesieHUe BEPOSITHOCTEN». YMETh CTPOUTH PACIPENEIICHHUS BEPOSATHOCTEN
3HAQYEHUH CIIy4YalHbIX BEJINYMH B U3YYEHHBIX OIBITAX.

HaxomuTe maTeMaTnueckoe 0XKUAAHUE U JUCHEPCUIO CIYyYaWHOW BEJIMYUHBI
II0 paCHpENeNICHUI0, IPUMEHATHh YHCIOBBIE XapaKTEPUCTUKH H3YYEHHBIX
pacrpeneseHul IpY peLeHNH 3a/1ay.

MMeTs mpenacTaBlieHHE O 3aKOHE CIy4aMHBbIX YHMCEN KaK O IPOSABICHHUH
3aKOHOMEPHOCTH B CIIy4YalHOW W3MEHYMBOCTH, IIOHUMAThb MAaTE€MAaTHYECKOE
000CHOBaHKE OJM30CTHU YAaCTOTHI U BEPOSATHOCTU COOBITUSA. MIMETh mpeacTaBieHne
0 pOJIM 3aKOHA OOJIBIIMX YUCEJ B IPUPOJIE U OOILECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Aureopa
7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ni/m I:;:rn::;);::me PASICIOR L TeM Beero Konrtpoabnsie | IIpakTnueckue f:;g(zl:fo(:a[::lbﬂme
padoThI padoTsbI pecypesi

1 UNCJIA U BBIUMCJIEHUA. 1 1 bubnmoreka [JOK
PanmonansHbIe yncna (MOBTOPEHNE) https://m.edsoo.ru/77e09b13

) AJI'TEBPAYECKUE BBIPAXXEHU . 7 bu6nuoreka [IOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

3 VPABHEHI/I}UI N CUCTEMBI 10 1 bu6nuoreka [IOK
YPABHEHMUM. JIunelinbie ypaBHEHHUSI https://m.edsoo.ru/77e09b13

4 OYHKINU. KoopauHate! 13 1 bubmuoteka [JOK
rpadukn. DyHKIIHN https://m.edso00.ru/77¢09b13

5 UNCJIA 1 BBIYUCJIEHHA. Crenens ¢ 6 bubmoreka [JOK
HATypaJIbHBIM MOKA3aTEIEM https://m.edsoo.ru/77e09b13

6 AJI'TEBPAYECKUE BbIPAXXEHU . ” 1 bubmmoreka [JOK
MHorouyieHsl https://m.edsoo.ru/77e09b13

7 AJI'TEBPAYECKUE BbIPAXXEHU . 14 1 bu6nuoreka [IOK
DopMyJIbl COKPAILEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

bu6nuoreka [IOK
8 UNCJIA U BBIUMCJIEHUS. lenumocTh 10 hitps:/m.c dsocL>.Iru 77609513

9 OYHKUUU. JIuneiinas yHKIusA 16 1 bubmmorexa LIOK

https://m.edsoo.ru/77¢09b13
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YPABHEHUMA 1 CUCTEMbI

. . bubmoreka [JOK
10 YPABHEIv{I/II/I. CucTeMBbl THHEHHBIX 14 hitps://m.cdsoo.rw/77e09b 13
yYpaBHEHUM
1 [ToBTOpenue, 060061IeHNE, 7 bubmunoreka LIOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
1 YPABHEHUA 1 HEPABEHCTBA. 20 | bu6nuoreka [IOK
HepasencrBa https://m.edsoo.ru/6d40b704
) UNCJIA 1 BBIYMCJIEHWA. KBaapatHbiit 17 1 bubmuoteka [JOK
KOpPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 | bubnmoreka [JOK
KBanpaTHbsie ypaBHEeHUS https://m.edsoo.ru/6d40b704
4 AJI'TEBPAYECKUE BbBIPAXXEHN . 17 1 bubmmoreka [JOK
JpoGHO-palnoHaIbHbIC BRIPAKCHUS https://m.edso00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bu6nuoreka [IOK
JIpoGHO-palimoHaNbHbIe ypaBHEHUS https://m.edsoo.ru/6d40b704
bu6mmoreka [IOK
OYHKINN 1 1
6 YHKIL > https://m.edso00.ru/6d40b704
. AJI'TEBPAYECKUE BbIPAXXEHU . 14 bu6nuoreka [IOK
Crenenu https://m.eds00.ru/6d40b704
but6mmoreka [IOK
8 UNCJIA U BBIUUCJIEHUS. lenumocTh 7 1 hitps://m.cdsoo.r/6d40b704
9 [ToBTOpenue, 060061IeHNE, 10 1 bubmunoreka LIOK
cucTeMaTu3anus 3HaHU https://m.edso00.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 8 0
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9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n MPOorpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Bbu6nmuoreka [JOK
1 OYHKINN 2 1
YHKI > https://m.edsoo.ru/133deaba
) YPABHEHUA N1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanpaTHble HEpaBEeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. ’5 1 bubanorexa [HOK
YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YUNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU )5 1 bubnnorexa HOK
N ITPOI'PECCUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHN . 12 | bubmmoreka [JOK
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM https://m.edsoo.ru/133deaba
6 [ToBTOpeHue, 06001eHNE, CUCTEMATH3AIUS 34 | Bbu6nmuoreka [JOK
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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I'eomerpus

7 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aeioB U TeM nmudpoBLIe
Ne /i P Kontpoabubie | IpakTuueckue (uubp )
NPOrpamMMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocrenmmue
1 reoMeTpruecKue (pUrypsl 1 UX cBoicTBa 28 1 bubmmorexa LHOK
P yp ’ https://m.edsoo.ru/78c146¢4
N3MepeHne reoMeTprui4eCcKiX BETUINH
Bbu6nmuoreka [JOK
2 Tpeyronbuuku 19 ! https://m.eds00.ru/78c146¢4
3 [TapannensHocTh. CyMMa yriioB 15 1 bubmmoreka [IOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMoyronbHBIE TPEYTOJBHUKHU 7 bubmorexa HOK
P yr peyr https://m.edso0.ru/78c146¢4
5 I'eomeTpuueckre HepaBEHCTBA 5 1 bubmorexa [TOK
p p https://m.edsoo.ru/78c146c4
Ok HOCTh. ' eoMeTpryeckue Mecta
6 TO‘fe}I’zKHOCT OCHHS C iOMo bIO ITUPKYJIS 18 1 bubmorexa [TOK
. p HIBIO IHPIY https://m.edsoo.ru/78¢c146¢4
U JIMHEHKH
7 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 10 1 Bbu6nmuoreka [JOK
3HAHHUH https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne /i P Konrtpoabnsie | Ilpakruueckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
N bubmoreka [IOK
1 4 22 1
CTRIPEXYTONLHIIH https://m.edsoo.ru/a5cb98eb
bubmunoreka LIOK
2 Monobue 16 ! https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
3 [romaz 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Havana 13 1 bu6nuoreka [IOK
TPUTOHOMETPHUH https://m.edsoo.ru/a5cb98eb
5 VYribl 1 4eTBIPEXYTOJIBHUKH, CBA3aHHBIE C 20 | bubmmoreka [JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 10 | bubmunoreka LIOK
3HaAHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmunoreka LIOK
1 P 22 1
CILICHHE TPEYTOILHIKOB https://m.edsoo.ru/dddde230
bubmunoreka LIOK
2 Tonobue Tpeyrombuuios 12 ! https://m.edsoo.ru/dddde230
but6mmoreka [IOK
3 Meron koopauHat 10 ! https://m.edsoo.ru/dddde230
but6mmoreka [IOK
4 Bexropet 20 ! https://m.edsoo.ru/dddde230
Bbubmunoreka LIOK
1 1
> JlnHa OKpYKHOCTH H ILIOMa/Lh Kpyra 6 https://m.edsoo.ru/dddde230
bubmunoreka LIOK
6 JBHDKeHHA TI1I0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 0600IIEeHNE, 12 | bubmunoreka LIOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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BeposAiTHOCTH M CTATHCTUKA

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iejioB U TeM nudgpoBbIe
Ne i/t P Konrtpoabnsie | IIpakTnueckue (uup )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6 OK
1 [IpencraBnenue qaHHBIX 4 [[bubnmorexa I
https://m.eds00.ru/596d814c|
bubmunoreka LIOK
2 OnmucarenbHask CTaTUCTHKA 8 1 hitps://m.cdsoo.ru/596d8 14c
but6mmoreka [IOK
i 1
3 Ctysaiinas HIMEH'HBOCTE > https://m.edsoo.ru/596d814c
but6mmoreka [IOK
4 B 4
BE/ICHHE B TCOPUIO Ipagos https://m.eds00.1ru/596d814c¢
bubmunoreka LIOK
5 JI 3
oruka https://m.eds00.1ru/596d814c¢
6 BeposTHOCTB 1 yacToTa Ciry4aiiHOTO 5 1 bubnmoreka [JOK
COOBITHS https://m.eds00.ru/596d814¢
7 [ToBTOpenue, 060061mIeHNE, 5 1 bubmunoreka LIOK
CHCTeMAaTH3aIus 3HaHUI https://m.eds00.1ru/596d814c¢
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 3
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbIe)
Ne /i P Konrtpoabnbie | Ilpakruueckue p
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmunoreka LIOK
1 I1
OBTOpEHHE Kypea 7 kiacca 3 https://m.edsoo.ru/032cfeff
bubmunoreka LIOK
2 Muoxecrsa 4 https://m.edsoo.ru/032cfeff
. but6mmoreka [IOK
3 BeposiTHOCTB citydaitHOTO COOBITHS 4 1 1 hitps://m.cdsoo.ru/032cfeff
4 OnmucarenbHas cTaTuCTHKA. PaccenBanne 5 1 bubnuoteka [JOK
JTaHHBIX https://m.edsoo.ru/032cfeff
but6mmoreka [IOK
> Brenenne B Teopuio rpagos 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
6 JI 2
orvia https://m.edsoo.ru/032cfeff
. Omnepauuu Haj CIIy4ailHBIMH COOBITHUSMHU. 3 bu6nuorexa [IOK
CnoxxeHue BEpOSITHOCTEN https://m.edsoo.ru/032cfeff
VYcnoBHas BEpOSTHOCTh, YMHOKEHHUE bu6nuoreka [IOK
8 . 5
BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, 0600IIEeHNE, 5 | bubmunoreka LIOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/032cfeff
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 1
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9 KIIACC

KosaunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabnsie | Ilpakruueckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Bbubmunoreka LIOK
! Tosropenne kypea 8 kracca 3 https://m.edsoo.ru/8b68c39f
Bbubmunoreka LIOK
2 DTIEMEHTEI KOMOHHATOpHICH 6 https://m.edsoo.ru/8b68c39f
3 I'eomerpuueckast BEpOSITHOCTD 3 bubmorexa HOK
MeTp p https:/m.edso0.ru/8b68¢39f
bu6mmoreka [IOK
4 Henerrazms beprysm 6 https://m.edsoo.ru/8b68c39f
. bubmoreka [IOK
> Cryuaiinas semmmna 3 https://m.edsoo.ru/8b68c¢39f
6 YucnoBble XapaKTEPUCTUKH CITy4alHBIX 6 Bu6muotexa [JOK
BEIIMYMH https://m.edsoo.ru/8b68c39f
bubmunoreka LIOK
7 3axon Gombumx tmcen 3 https://m.edsoo.ru/8b68c39f
g [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 4 1 bubmunoreka LIOK
3HAaHUH https://m.edsoo.ru/8b68c39f
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 0
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA OBA3ATEJIbBHBIE
YUYEBHBIE MATEPHUAJIbBI UIS1 YHEHUKA

1. Anrebpa, 7 kimacc/ Makaperae FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox penakuueit TensikoBckoro C.A.,
AxnronepHoe obmiectBo «M3marenscTBo «IIpocBenieHne

2. Anrebpa, 8 kimacce/ Maxkapsrue FO.H., Munmiok H.I'., HemkoB K.U. u apyrue; nox penakiueit TemskoBckoro C.A.,
AxrmmonepHoe obmectBo «M3aatenberBo «IIpocBemenner

3. Anrebpa, 9 kiacc/ MakaperueB FO.H., Munaiok H.I'., Hemkos K.W. u npyrue; nox penakuueint TensikoBckoro C.A.,
Axrmonepnoe obmectBo «M3aatenberBo «IIpocBemenner

4. Anrebpa 7 xnacc ; yrinyonennoe ooyyenne Makaperues FO.H., Munmiok H.I'., Hemxos K.U. u apyrue Axunoneproe
obmectBo «M3narenscTBO «IIpocBeiieHne»

5. Anre6pa 8 knacc ; yrinyonennoe ooyuenne Makaperue FO.H., Munarok H.I'., Hemikos K.W. u apyrue AkiimonepHoe
obmectBo «M3narenscTBO «IIpocBemieHme»

6. Anrebpa 9 knacc ; yrinyonennoe ooyuenue MakapsiueB FO.H., Munatok H.I'., Hemmkos K.W. u npyrue AxunoHnepHoe
obmectBo «M3mgarenscTBO «IIpocBemieHme»

7. T'eometrpus 7-9 knacc. JI.C.AtanacsiH u ap.;

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA



Anrebpa 7 kiacc; yriayonenHoe uzydenue Yacts 1 yueonuk. A.I'. Mopakosuy; H.I1.Hukonaes
Anrebpa 7 kiacc; yriayonenHoe uzydenue Yacts 2 3agaunuk. A.I'. Mopakosuy, H.I1. Hukomnaes
Anrebpa 8 kiacc ; yrinyonenHoe udydenue Yacte 1 yuebnuk. A.I'. Mopakosuy; H.I1.Hukomnaes
Anrebpa 8 kiacc; yriayonenHoe uzydenue Yacts 2 3agaunuk. A.I'. Mopakosuy, H.IT.Hukomnaes
Anrebpa 9 kiacc; yrinyonennoe usydenue Yacts 1 yuebnuk. A.I'. Mopakosuy, H.I1.Hukonaes
Anrebpa 9 kiacc; yrinyonenHoe uzydenue Yacts 2 3agaunuk. A.I'. Mopakosuy, H.I1.Hukosaes
Anrebpa 8. CamoctosTensHbie paboTsl. JI.A. AJekcaHIpoBa;

Anrebpa 9. CamocTtostensHbie paboTsl. JI.A. AJekcanIpoBa;
. Anrebpa 7. Kontponbubie padotsl. JI.A. Anekcannpona;

10 Anrebpa 8. Konrponbnbie padotsl. JI.A. Anekcannpona;
11.Anrebpa 9. Kortponbasie pabotsl. JI.A. Anekcanaposa;
12.Anrebpa 7 xnacc. baui onpoc. E.E. Tynpunnckas;
13.Anrebpa 7-9. Tectsl. A.I'. Mopakosuu, E.E. TynbunHckas;

14 . KonTponbHO-U3MepUTENbHBIE MaTepualibl. Anredpa 7 knacc. JIL.W. Mapteiiosa;
15.KouTtposbHO-u3MeputTenbable MaTepualibl. Anredpa 8 kiace. JI.FO. babyiikuna;
16.Anredpa 7. Meroguueckoe nocooue ains yunurens. A.I'. Mopakosuy;
17.Anrebpa 7-9. Meroauueckoe nocooue st yuurens. A.I'. MopikoBuy;

WX WD =

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/

https://educont.ru
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