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HOACHUTEJIBHASA 3AITUCKA
Marematuka 5-6

[IpuopureTHbIMU LEISIMU OOYUYEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

e MPOAOHKEHHE (HOPMHUPOBAHKS OCHOBHBIX MAaTEMATHUYECCKUX TIOHSITHH (YHCITO,
BEIIMYMHA, TEOMETPUIECKas Gpurypa), 00eCreUnBarONUX TPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHMs 00yYarOIINXCS;

e Pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN OOydarommxcs,
MIO3HABATEJIbHOM AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHI, HHTEpeca K
W3yYECHUIO MATEMATHKU;

e TOJIBEJACHUE OOYYAIONIUXCS HA JOCTYIMHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHUKU U OKPY>KAIOIIETO MUPA;

e (opMupoBanue (QyHKIIMOHAIBHOW MaTEMaTHYECKON TPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTHYECKWE€ OOBEKThl B  PEaJbHBIX JKMU3HEHHBIX
CUTyallUsIX, NPUMEHITH OCBOCHHBIE YMEHUS ISl PEUICHUS IPAKTUKO-
OPUEHTHPOBAHHBIX 3aJ1a4, WHTEPIPETUPOBATHh NOJYUYECHHBIE PE3yJIbTAThl U
OLICHMBATh UX HA COOTBETCTBUE ITPAKTUYECKON CUTYALIUU.

OcCHOBHBIE JIMHMM COAEPKAHUS Kypca MaTeMaTMKu B 5—6 Kiaccax -—
apudmMeTHIeCcKasi U reoMeTpruYecKasi, KOTOPbIE Pa3BUBAIOTCA MapaJlIeIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJ[HA OT JPYTOH, a B
TECHOM KOHTAaKTE€ ¥ B3aUMOJECUCTBUHU. TakkKe B Kypce MATEMATUKU IMPOUCXOIAUT
3HAKOMCTBO C JIEMEHTaMU alIreOpbl U OMHUCATEIIbHON CTATUCTHKH.

N3yuenue apudmMernueckoro marepuaiia HauyMHAETCS CO CHUCTEMATH3alluu U
pa3BUTHSL 3HAHUW O HATypaJIbHBIX YMCIAaX, MOJYYEHHBIX HA YPOBHE HAYaJIbHOIO
obmiero obpazoBanus. [Ipu »ToM cCoBepIIIEHCTBOBAaHUE BBIUUCIUTEIBHOU TEXHUKU U
dbopMHpOBaHWE HOBBIX TEOPETHUYECKUX 3HAHUWA COYETAECTCSI C  pPa3BUTHUEM
BBIYMCIIUTEILHON KYyJIbTYpbl, B YaCTHOCTH C OOyYEHHMEM TMPOCTEHINNM MpuéMam
NPUKUJIKA WA OLIEHKH PE3YJbTATOB BBIUUCICHUW. M3yueHHe HaTypaabHBIX YHCEI
npojoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAYaJbHBIMHU TOHSTHUSMU TEOPUU
JNEITMMOCTH.

Hauano n3yuenus oObIKHOBEHHBIX U JIECATUYHBIX IPOOEi OTHECEHO K 5 Kiaccy.
DTO MEPBBIN 3TANl B OCBOCHHUH JIpo0OEi, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMH, TIOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOeil B
MOJTHOM 00BbEME MPEIECTBYET U3YUEHUIO JEeCATUUHBIX IPOoOEH, 4To 1eaecoo0pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IpaBuja ACUCTBUU C
JECATUYHBIMA JPOOSMU  MOXXHO OOOCHOBATh YK€ W3BECTHBIMU QJITOPUTMAMH
BBITIOJIHEHUS JCHCTBUN C OOBIKHOBEHHBIMH JIPOOSMU. 3HAKOMCTBO C JCCATUYHBIMU
JIPOOSIMU PACHTUPUT BO3MOKHOCTH JJIsi TIOHUMAaHUsI OOYYarOMMUCS MPUKIATHOTO
MPUMEHEHHSI HOBOM 3aIIMCH MPU U3YUYEHUU APYTUX MPEIMETOB U MPU MPAKTUUECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeCEH BTOpOM d3Tall B HM3yYCHUH ApOOeH, TIe



MPOUCXOUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOei,
OCBOCHHME  HOBBIX  BBIYMCIMTEIBHBIX  QJTOPUTMOB, OTTA4MBAaHUE  TEXHUKHU
BBIUMCJIEHUH, B TOM YHUCJI€ 3HAUEHUHN BBIPAKEHUH, COJAEPIKALINX U OOBIKHOBEHHBIE, U
JECATUYHBIE JPOOH, YCTAHOBJIEHUE CBSI3€M MEXAY HUMH, PACCMOTPEHUE NMPUEMOB
penieHus 3aga4d Ha apoOu. B Havasie 6 kjacca IpOUCXOIUT 3HAKOMCTBO C MOHATHEM
IIPOLIECHTA.

Oco0EHHOCTBIO M3YyUYEHUS MOJIOKUTEIBHBIX M OTPULIATEIbHBIX YHCEN SIBISETCA
TO, YTO OHM TAK)K€ MOTYT PacCMaTpUBAaTbCS B HECKOJIBKO 3TanoB. B 6 kmacce B
Havaje u3ydeHus: Tembl «llonoKHuTenbHbIE M OTPULATEIBHBIE YHCIIA» BBIACISETCS
noareMa «llenble 4ncma», B pamMkKax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMU
YUCIAMU W JEUCTBHUAMM C IIOJOXKUTENbHBIMM W OTPHULIATEIBHBIMU YHUCIAMMU
IIPOUCXOIUT HAa OCHOBE COJEPKATEIBHOIO MOAXO0AA. JTO MO3BOJISIET HA JTOCTYITHOM
YPOBHE MMO3HAKOMUTH O0YYAIOIIUXCSl MPAKTUYECKU CO BCEMU OCHOBHBIMHU MOHSATUSMHU
TEMbI, B TOM YHUCJIE€ U C MpaBUJIaMU 3HAKOB MPHU BBITOJIHEHUH apU(PMETHUECKUX
nerctBuid. M3ydeHue palMOHAIbHBIX YHUCET HAa 3TOM HE 3aKOHYMTCS, a Oyner
IPOAOJDKEHO B Kypce ajreopsl 7 Kiacca.

[Ipu oOyueHHH pelIeHHI0O TEKCTOBBIX 3alad B 5—6 Kiaccax MCIONb3YHOTCS
apupmernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BBIYMCIUTEIBHBIX HABBIKOB B
5—6 KJjaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/layd CJIEAYIOIIMX BHJIOB: 33Ja4d Ha
IBUKEHHE, HAa YaCTH, HA MOKYIIKH, Ha pab0OTy U MPOU3BOAUTEIHHOCTD, HA MIPOLIEHTHI,
Ha OTHOWIEHWs W mponopiuu. OOydaromuecs 3HAKOMATCA C MPUEMaMM PEILICHUs
3amay mepebopoM BO3MOXKHBIX BAapUAHTOB, ydarcs paboTtath C uHGbOpMaIMei,
MpEeICTaBICHHOU B hopMe TaOIHI] WIIK TUArPaMM.

B nporpamme yuebHoro kypca «MaTtemaTrka» npeaycMoTpeHo (OpMUpPOBaHUE
IpONEAEBTUUECKUX allreOpanuecKux NpecTaBieHni. bykBa Kak CUMBOJ HEKOTOPOIO
Yyuciaa B 3aBUCUMOCTH OT MAaTEMaTHMYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro IS 3alucy OOLIUX
VTBEPXKICHUM M  MpejiokeHud, (opMysa, B YaCTHOCTH [JIi  BBIYMCIICHHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEIISD YNCIIA.

B nporpamme yueOHOro kypca «MaremaTuKa» MpeICTaBiIeHAa HarjsaHas
reoMeTpHus, HalpaBJeHHas Ha Pa3BUTUE OOPa3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOpakeHUs, M300pa3UTENbHBIX YMEHWH. OTO BaXHBIM »Tam B H3YyYEHUU
r€OMETPUHU, KOTOPBI OCYIIECTBISIETCS HA HANISAHO-IPAKTHUYECKOM  YPOBHE,
OMUpaeTcsi Ha HarisigHo-oOpa3Hoe MbIIUIeHHEe oO0ydJaromuxcsa. boinbmas posb
OTBOAMUTCS NMPAKTUYECKOU IEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEINPOBAHHUIO.
OOyuaromuecs 3HaKOMSTCSI C TEOMETPUUYECKMMH (UTypaMH Ha IJIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpaLUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aToi Oymare, paccMaTpuBalOT UX MpocTeillue cBoiicTBa. B



MPOLIECCE U3YUEHUS HATJIATHON r€OMETPUH 3HAHUS, TIOTyYeHHbIE 00yJaroIUMHUCs Ha
ypOBHE HayaIbHOTO 00IIero 00pa3oBaHus, CUCTEMATU3UPYIOTCS U PACHIUPSFOTCS.

CornacHo y4yeOHOMY IUIaHy B 5—6 KJaccax H3Yy4yaeTcsi HHTETPUPOBAHHBIN
npenMer «MaTtemaThkay, KOTOPBIA BKIIOYaeT apuMETHUYECKH Marepuan Hu
HArJHYI0O TEOMETPHUIO, a TaKXkKe TMPOMENIEeBTUYCCKUE CBEACHHUS W3 alreOphl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKHU.

Ha usyuenue yue6Horo kypca «Maremarukay orBoautcs 340 dyacoB: B 5 kiiacce
— 170 gacoB (5 yacoB B Hefient0), B 6 kiacce — 170 gacoB (5 yacoB B HEACIIO).

Anrebpa 7-9

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa OOecleurnBaeT U3yuyeHUE APYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyMaHUTapHOTO IIMKJIOB, €€ OCBOEHHUE HEOOXOAUMO A
MIPOJIOJDKEHUST 00pa30BaHUSA M B MOBCEIHEBHOW KM3HU. PazBuTHE y 0O0ydJarommxcs
HAyYHBIX TPEJCTABICHUNH O TMPOWCXOXKJACHHM W CYIIHOCTH alreOpamdecKux
a0cTpakiuii, croco0e OTpa)KEHUsI MaTEMaTUYECKOM HAYKOW SBJIICHHI U TPOLIECCOB B
IPUPOJE U OOIIECTBE, POJIH MATEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU
U B MPAKTHKE CMOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KAueCTB
MBIIICHNS, HEOOXOIUMBIX JIJIs ajanTallid B COBPEMEHHOM IH(POBOM OOIIIECTBE.
N3yuenune anreOpsl oOecrieurBaeT pa3BUTHE YMEHHUST HAOMIOJaTh, CPaBHUBATh,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTU
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIHPOBATH
yrBepkaeHus. OcBoeHue Kypca aireOpbl O0ecredrBaeT pa3BUTHE JIOTUYECKOTO
MBIIICHAST OOYYalOIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxjeHus, O0O0OOIIeHHe W KOHKpPETH3allHMio, aOCTparupoBaHHE U AHAJIOTHIO.
OOydenue anreOpe TMpeAmnoiaracT 3HAYUTENIBHBIM O00BEM  CaMOCTOSTEIIBHOM
NESATEeILHOCTH O0YyUYaIOIIUXCsl, TOATOMY CaMOCTOSITEIbHOE PEIICHUE 3a7ad SBISCTCS
peanuzaiuein 1eITeIbHOCTHOTO MPUHITUIIA 00YUYEHHUS.

B crpykType mporpammel yaeOHOTO Kypca «Airedpa» It OCHOBHOTO OOIIETO
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJICPKATCIIbHO-METOANYCCKUE JIMHUH:
«Yucna w BBIUKCICHUS», «ANTeOpandecKkue BBIpOXKCHHS», «YpaBHEHUS U
HEPABEHCTBA», «DyHKIMW». Kaxnas u3 3TUX coaepKaTeabHO-METOANYECKUX JTUHUAN
Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YUCHHSI Kypca, B3aMMOJICHCTBYS C IPYTUMH
ero JWMHUAMH. B Xome w3ydeHHs ydeOHOTO Kypca OOYYaroIMMCS TPUXOIUTCS
JIOTUYECKH PACCYXAATh, UCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B cBsi3HU C
9TUM B TpOrpaMmy y4eOHOTO Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasleliax MaTeMaTH4eCKOro
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYalOIUMHCS  OCHOB



YHUBEPCAIBHOIO MaTeMaTh4ecKoro s3bika. CoaepkKaTeNnbHOW M CTPYKTYPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» ABISETCS €ro HWHTErPUPOBAHHBIN
XapaKTep.

Conepxxanne nHMHMM «Yucaa W BBIYKACIEHUS» CIYKUT OCHOBOW IS
TANbHEHIIIET0 HM3yYeHUs MAaTEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYaIOIIHXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX /JI MOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHANBHBIMU W UPPANUOHATBHBIMUA YHCIaMHU, (OPMUPOBAHHUEM
MIPEACTABICHUIN O JEHCTBUTEIBHOM YHKCIE. 3aBEPIICHUE OCBOEHUS YMCIOBOM JIMHUU
OTHECEHO K cpefHeMy 0011eMy 00pa30BaHHUIO.

Copepxanue IByX ajareOpandeckux JUHUA — « AlreOpandyeckue BbIpaXeHUs» U
«YpaBHEHHS] YW HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOYyYaIOIIUXCA
MaTeMaTUYeCKOro ammapara, HEeOOXOAMMOTro MJisi peuleHus 3ajJad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M NMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOuiero oOpa3zoBaHusi y4eOHBIM MaTepuan TpyNIUPYETCs BOKPYT palMOHAIbHBIX
BbIpaXeHU. AnreOpa JEMOHCTpPUpPYET 3HAUE€HHE MaTEeMaTHUKU Kak s3blKa s
MTOCTPOEHUSI MATEMAaTUYECKUX MOJEINIEH, ONMUCAHUS MPOLIECCOB U SIBJICHUI PEaTbHOTO
mupa. B 3amaunm o00yueHuss anreOpe BXONAT TaKkXKe JalbHEWIee pa3BUTHE
QJITOPUTMUYECKOIO MBILIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
UHPOPMATUKK, W  OBJQJCHHE  HABBIKAMHM  JIEAYKTHUBHBIX  PaCCYXJICHUU.
[IpeoOpazoBanre CHUMBOJBHBIX (OPM CIOCOOCTBYET PA3BUTUIO BOOOPaKECHWS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanve (QyHKIMOHATBLHO-TPAPUUYECKOW JUHUM HAICJICHO Ha MOJIyYeHHUE
00yJaroImMMUMUCS 3HaHUN 0 PYHKIMAX KaK BaKHECHUIIICH MaTeMaTHYCCKON MOJIEIH IS
OMUCaHUsl U MCCIEIOBAHUS Pa3HOOOpPA3HBIX MPOIECCOB U SIBJICHUH B MPHUPOAE U
oOmectBe. M3yuenne mMarepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIMXCS YMEHUs
WCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIbHBIE CpPEJCTBA S3bIKA MATEMAaTUKH —
CJIIOBECHBIEC, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaaA B (OpPMHpPOBaHUE
MpeICTaBICHUI O POJIM MAaTEMATUKHU B Pa3BUTHH LIMBUIU3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3leibl COACPHKAHUS:
«Yucna u  BBIUMCIEHUS», «ANTeOpandyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKITUI.

Ha u3yuenue yuebHoro kypca «Anredpay» orBonutcs 306 yacos: B 7 Kiacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kiacce —
102 gaca (3 yaca B He/IeIIO).



['eomeTpus 7-9

['eomeTpusi Kak OJWH U3 OCHOBHBIX pAa3/ClIiOB IIKOJbHOW MAaTeMaTUKH,
UMEIOIIUNA CBOEW 1IeNbI0 OOECIEeYUTh M3YYEHUE CBOMCTB M pa3sMepoB (QUTYp, HX
OTHOLIEHUH U B3aMMHOE PACIIOJIOKEHUE, OMIMPAETCSA HA JJOTUYECKYIO, JJOKA3ATEIbHYIO
muHUI0. LleHHOCTh N3y4YeHus: T€OMETPUH Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHuUs
3aKJII0YAETCS B TOM, 4YTO OOYYarOUIMICS YYUTCS MPOBOJAUTH JOKa3aTeJIbHbIC
pacCy X IeHus, CTPOUTh JIOTUYECKUE YMO3AKIIOUYEHUS, JOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJIWYATh CBOWCTBA OT NPHU3HAKOB, (OPMYIHPOBATh OOpATHBIC
YTBEPKICHHUSL.

Bropoil 1enpr0 HM3ydeHHs TE€OMETPUM SIBISIETCS HCIIOJIb30BaHHE €€ Kak
UHCTPYMEHTA MpPU PEIICHUM KAaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3a/]ad,
BCTPEUAIONIUXCS B pealibHOM >ku3HU. OOyYaromuiics JOJKEH HAyUYUThCsl ONTPEACIIUTh
TF€OMETPUYECKYIO (PUTYPY, OMKCATh CIOBAMH JAHHBIM YEPTEXK WIM PUCYHOK, HAUTH
IJIOIIAb 3€MEJIBHOIO Y4acTKa, paCCYUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO
Kabenst uiau TpedyeMble pa3Mepbl rapaxa JJisi aBTOMOOMJIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTEIbHAS JIMHUS B HM3y4eHUM reomeTpuu. [lpum pemenun 3agad
MIPAKTUYECKOI0 XapaKTepa OOy4aArOIINIICS YUUTCS CTPOUTh MAaTEMaTHUYECKUE MOJEIH
peanbHBbIX JKU3HEHHBIX CHTyalldid, MPOBOJUTH BBIYUCIECHHUS M  OLEHUBATH
aZI€KBATHOCTH ITOJIyYEHHOTO pe3yibTaTa.

Kpaiine BaxkHO TOAUEPKUBATH CBS3M TEOMETPUH C JPYTUMH Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIOJB30BaTh OMPECIICHUs T€OMETPUUECKUX Uryp u
MOHSATUH, IEMOHCTPUPOBATH IPUMEHEHHE MOJTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
OTu cBA3M HauOoliee sIpKO BUIHBI B Temax «Bektope, «TpuroHomerpuyeckue
COOTHOIICHHS», «MeTon koopauHat» U « Teopema [Tudaropay.

VYuebnbiit kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U HMX CBOHCTBa», «l3mepeHue
r€OMETPUYECKUX BEIMYHMHY, «/]eKapToBbI KOOpAMHATHI HA TIOCKOCTHY», «BekTopbI»,
«JIBmxkeHus miockoctn», «IIpeodpazoBanus mog00us».

Ha usyuenne yuebHnoro kypca «l'eomerpusi» otBoautcs 204 yaca: B 7 kiiacce —
68 vacoB (2 Jaca B HezelNIO), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce —
68 yacoB (2 Jaca B HEJICIIO).

BepositHoCcTh M cTatucTuka 7-9

B coBpemenHOM mrpOBOM MHUPE BEPOSTHOCTH U CTATUCTHUKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYCCKUX MPUIIOKECHUM, TaK U UX
poiii B 00pa3oBaHMM, HEOOXOAMMOM KaKJIOMy uenoBeKy. Bospacraer uwmcio



npodeccuil, Ipyu OBIAIEHUU KOTOPHIMH TpedyeTcsl Xopouias 6a3oBasi MOArOTOBKA B
00JIaCTU BEPOSITHOCTA M CTATUCTUKHU, TaKasl MOJArOTOBKA Ba)KHA I MPOJOJKEHUS
o0pa3oBaHus U JIsl YCIIEITHON NMpodhecCHOHANBHONU Kapbephl.

Kaxx1ip1il yenoBeK MOCTOSHHO NMPUHUMAET PELICHHUS] Ha OCHOBE MMEIOLIUXCS Y
HEro JaHHBIX. A 11711 00OCHOBAaHHOIO MPUHATHS PELIEHUS B YCJIOBHUSAX HEIOCTaTKa
Wik U30bITKa MHGOPMALMK HEOOXOAMMO B TOM YHCIE XOPOIIO c(HhopMUPOBaAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMenHo mnosToMy OCTpO BCTaJia HEOOXOAUMOCTh  CHOPMHpPOBATH Y
oOyuaromuxcsi PyHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAIONIYI0O B ce0s B KadyecTBe
HEOTHEMJIEMOM  COCTABJISIOLIEH  yMEHUE  BOCHPUHUMATh W KPUTHYECKH
aHAIM3UpOBaTh MH(OOPMAIUIO, MPEACTABICHHYIO B Pa3lU4HbIX (opmax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTUX peajbHBbIX IPOLECCOB M 3aBUCUMOCTEM,
MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4E€OHOM Kypc€ C OCHOBHBIMU NpHHIMIAMHU cOopa, aHainu3a u
MIPE/ACTABICHNS] JAHHBIX W3 PA3NMYHBIX cep KU3HU OOIIEeCTBA M TOCYAapCTBa
npuodmaerT oOydarommxcs K OOIIECTBEHHbIM HHTepecaM. l3ydeHue oOcCHOB
KOMOMHATOPUKHN DPa3BUBACT HABBIKM OpraHU3alldyd repedopa M mojcyéTa 4Yucia
BAPUAHTOB, B TOM YHCJI€ B NPUKJIAJAHBIX 33JladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPHUHU
rpadoB co3MaET MaTeMaTU4YEeCKUN (pyHIaMeHT Mg (POPMUPOBAHUS KOMIIETCHLIMHA B
obnactu uHbopMaTUKU U UU(PPOBBIX TexHoyoruil. [IpM M3ydeHUU CTATUCTUKU U
BEPOATHOCTH O0OTaLIAOTCs MPEACTaBICHUS 00YJarOIIMXCs O COBPEMEHHON KapTHHE
MHUpa U METOJIax €ro UCCiaea0BaHus, GOPMUPYETCS TOHUMAHUE POJIU CTATUCTUKU KaK
HMCTOYHHMKA COIMAJIbHO 3HAYMMOM MHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBUM C JaHHBIMU LIETSIMU B CTPYKTYpE NMPOrpaMMbl y4eOHOTo Kypca
«BeposiTHOCT M CTAaTUCTHUKa» OCHOBHOIO OOHIEr0 00pa3oBaHUsl BbIJIEICHBI
CIIeyIOIUE COAEepKaTeNbHO-MeToInueckue JnuHuM: «lIpencraBieHne AaHHBIX U
omnucaTellbHasl CTaTUCTUKa», «BeposTHOCTh», «OneMeHThl KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadony.

Conepxxanue yuaun «lIpencraBieHne JaHHBIX M OMHCATENbHAS] CTATUCTHUKA»
CIIY’KUT OCHOBOH 711 pOpMUPOBaHUST HABBIKOB PabOThI ¢ UH(POpMAIMe: OT YTEHUS U
UHTEpNpeTauud HUH(QOpMAlMK, TPEACTAaBICHHOW B TaliuIaXx, Ha auarpaMmax Hu
rpadukax, A0 cOopa, MNPEACTABICHUS W aHAIW3a JaHHBIX C HCIOJb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHMX W pacceuBaHus. Paboras ¢ maHHBIMH,
oOydJaroriecsi yd4aTcsi CUMTBIBAaTh W WMHTEPIPETHUPOBATH JaHHBIC, BBHIJIBUTATH,
apTyMEHTUPOBATh M KPUTHKOBATh MPOCTECUINNE THUIOTE3bl, PA3MBIIUIATh HaJl
(akTopaMu, BBI3BIBAIOIIUMH HM3MEHYMBOCTh, W OILIEHWBATh WX BIMSHHE Ha
paccMaTpUBaeMbIe BEJIMUYUHBI U POLECCHI.



NHTYynTHBHOE NpENCTaBICHUE O CIy4alHOM HW3MEHYMBOCTH, WCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOPUU BEPOSTHOCTEH. bonbIioe 3HaYeHME HUMEIOT NPAKTUYECKUE 3aJaHusl, B
YAaCTHOCTH ONBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJIEIISIMH.

[loHsiTHE BEpPOSITHOCTH BBOJIUTCS Kak Mepa MpaBIONOAO0OHs CIy4yailHOTO
coObitusi. I[lpym wu3ydeHum yueOHOro Kypca oOOydaromipecss 3HAKOMSTCS C
IPOCTENIIIMMU METOJIAMH BBIYMCIIEHUSI BEPOATHOCTEN B CIYYaMHBIX 3KCIIEPUMEHTaX
C PaBHOBO3MOXHBIMHU 3JEMEHTAPHBIMH HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MTO3BOJISIOIMMHU CTaBUTh M pelIaTh 00JIee CIOXKHBIE 3a7a4i. B yueOHbIl Kypc BXOIAT
HAYAJIbHBIE TPEIACTABIEHUS O CIyYalHBIX BEJIMYMHAX M HUX  YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax y4yeOGHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYarOIIMXCSA C
MHO>XECTBAMHA M OCHOBHBIMH ONEpPAlMSIMHU HaJl MHOXXECTBAMH, PACCMATPUBAIOTCA
MPUMEPHI MPUMEHECHUS ISl PEIICHUs 3aJay, a TaKXKe HCIOJIb30BAHUSA B APYTHUX
MaTeMaTUYECKUX KypcaX U YUYEOHBIX MpeaMEeTax.

B 7-9 xnaccax uzyuaercs y4eOHbIH Kypc «BepoATHOCTh M CTAaTUCTHKA», B
KOTOPBIM BXOIAT pasnaeinbl: «lIpeacraBieHne TaHHBIX U OMUCATENIbHAS CTATUCTUKAY,
«BeposiTHOCTBY, «I7eMEeHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha wuzydenue yueOHOTO Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoauTcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hezento), B 8 kiacce — 34 yaca (1 yac B Henento),
B 9 kiacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBYUYEHUASA
5 KUIIACC

HarypaJjibHble 4ncjIa ¥ HYJIb

Harypansnoe uwmcno. Psg nHatypanbnbix uucen. Ywucino 0. M3o0paxenue
HaTypaJbHBIX YKCEN TOYKAMH Ha KOOPJMHATHOU (YUCIIOBOI) HMPSIMOiA.

[To3unmonnas cucrteMa cuMcieHus. Pumckas Hymepauus Kak MpUMeEp
HETO3UI[MOHHON CUCTEMBI CUUCIEeHUA. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HaATypaJIbHBIX YHCEJI, CPABHEHHUE HATYyPAIbHBIX YHCEN C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHNE HATyPATbHBIX YUCEN.

CrnoxeHre HaTypaJlbHBIX YHCEJ, CBOMCTBO HYJISI NIPU CIOXEHUHU. Brruntanue
Kak JieficTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATYpaJIbHBIX YHUCEN, CBOMCTBA
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. Jlenenne kak JaercTBue, 00OpaTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBuid, CBA3b  Mexay HumH. lIpoBepka  pe3yibraTa
apupmeTndeckoro gedctBus. llepemecTuTenbHOE U couyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHUSA, PACHPEICIUTEIIbHOE CBOWCTBO (3aKOH)
YMHOXKEHUS.

Ucnionb3zoBanne OykB aiisi 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3alHCU
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

JlenuTenun W KpaTHbIE 4YHUCla, pa3jioKeHWe Ha MHoxkuTenu. I[Ipocteie u
coctaBHble yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkom.

CreneHb C HaTypaJbHbIM IIOKA3aTelieM. 3aluCh 4YHWCIA B BHAE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

UucnoBoe BbIpaKeHUE. DBplUnCIIeHHE 3HAYEHHWM YHMCIOBBIX BBIPAXKEHHUI,
MOPSAIOK  BBINOJIHEHUST  JeilcTBuil.  Mcmonp3oBaHWe  MpU  BBIUUCICHUSAX
MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOKEHUS,
pacrpeneauTeIbHOrO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBienne o JApoOM Kak crnoco0e 3amucud  YacTU  BEJIMYUHBL.
OObikHOBEHHBIE ApoOu. [IpaBuibHbBIE W HempaBwibHbIE poOu. CMemaHHas IpoOb,
MIPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW APOOW U BBIJACICHUE
IIEJION YacTU 4Yuciia W3 HempaBwibHOU apobu. M3o0paxkenue npobeir Toukamu Ha
qucaoBoil mpsiMoi. OcHOBHOE CBOMCTBO ApoOu. Cokparienue apodeit. [IpuBenenue
IpoOu K HOBOMY 3HaMeHaTet0. CpaBHeHHE IpoOeii.

CrnoxeHrue W BBIUMTAHUE JApOOEH. YMHOXEHHE M JejeHue ApoOeH, B3auMMHO
obpartnple 1pobdu. HaxoxaeHne 4acTy 1eI0Tro 1 1EJIOro IO €ro YacTH.



Hecstuunas 3amuch napoOeid. [lpencrtaBieHue AecITUYHONW IpoOUM B BHIE
00bIKHOBEHHOU. M300pakeHne NeCATUYHBIX APOOeH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

ApudmeTrnueckue JEUCTBUS C  JACCATUYHBIMU  JpoOsMu.  OKpyrieHue
JNECATUYHBIX APOOEH.

Penienue TeKCTOBBIX 3324

Pelienne TeKCTOBBIX 3a/1au apudmMeTrueckuM criocodoM. Perrenre noruueckux
3amau. Pemenue 3amay mepeboOpoM BcCeX BO3MOKHBIX BapuaHTOB. Mcmoib3oBaHue
IIPU PELIEHUU 3a]1a4 TaOJUI U CXEM.

Pemienne 3amay, conxepKamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYMHBL:
CKOpOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb. EIMHUIBI U3MEPEHUS:
Macchl, 00bEMa, IIeHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXy €IMHULIAMU
MU3MEPEHNS KaXKIO0U BETUYUHBI.

Pelenne oCHOBHBIX 3a71a4 Ha IpOOH.

[IpeacraBieHue 1aHHBIX B BUAE TAOIML], CTOJIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsaneie npeacTaienus o Gpurypax Ha IIIOCKOCTU: TOYKA, MPsMasi, OTPE30K,
Jy4, yroJj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yrou. IIpsaMoi, oCTpbIi,
TYyHOM ¥ pa3BEPHYTHIN yTJIbIL.

JInuHa OoTpe3Ka, METPUYECKHE €IWHUIIBI JUIMHBL. JJIMHA JTIOMaHOH, MEPUMETP
MHOI'OYyroJIbHUKA. MI3MepeHne U NoCTPOEHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harmsinuele mnpeactaBiaeHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxxkenne ¢uryp, B TOM uwuciie Ha kierdyarod Oymare. Iloctpoenue
KOH(MUTypanuii U3 4YacTed MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare. Mcnosib30BaHre CBOMCTB CTOPOH M YTJIOB NMPSMOYTOJIbHUKA, KBapaTa.

[Imomaae MpAMOYroJIbBHUKA W MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Quryp, m3o0pakEHHbIX Ha KjeTdyaTod Oymare.
Enuaunier uamepenus mioniaau.

Harmsinaple mpeacTaBieHUs 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOIbHBIN
napasuiesienunes, KyO, MHOTOTPaHHHKHU. N3o6pakenne MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kybOa wu mnapawienenunena. CozmaHue Mojelen
MHOTOI'PaHHUKOB (U3 OyMaru, MpoOBOJIOKH, MJIACTUIMHA U IPYTUX MATEpUAJIOB).

OO0BEM TPSIMOYTOJILHOTO Mapajuienenurena, Kyda. EauHunbl usmepeHus
o0BEMma.

6 KIIACC

HarypajabHble yuciaa
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Apudmernueckre MEHCTBHS C MHOTO3HAYHBIMU HATYPaJIbHBIMA YHCIIAMH.
YucrioBble BIpAXKEHUS, MOPSIOK IEUCTBUH, UCIIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
P BBIYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJIOKEHHUS H
YMHOXEHHUSI, pacTIpe/IeIUTEIbHOrO CBOMCTBA YMHOKEHUS. OKpyTIIeHNE HATypaJIbHBIX
YHUCEIL.

Jenutrenu U KpaTHbIE 4YMCIa, HAMOOJBIIUN OOIIMNA NETUTENh U HaUMEHbIIIEe
oO1ee kpaTHoe. [lenruMocTh CyMMBI M IPOU3BeIeHUsI. [{ejieHre ¢ 0CTaTKOM.

Apoou

OOBIKHOBEHHAsT JIpOOb, OCHOBHOE CBOMCTBO JApOOW, COKpalleHue IpoOeH.
CpaBHeHHE W yHopsiouuBaHue ApooOei. Pemenne 3amay Ha HaXOXACHUE YACTH OT
[EeJIoro M I1eJoro mo ero 4actu. JlpoOHOe dYHCIO Kak pe3ysbTar MAeJICHHS.
[IpeacraBnenue aecATUYHON ApOOU B BHUJI€ OOBIKHOBEHHOW JPOOU M BO3MOXKHOCTH
MpeCTaBIeHUs] OOBIKHOBEHHOW NpoOUW B BHjE AeCATUYHOM. JlecsaTuuHbie apoOU U
MeTpuueckas cucteMa mMep. ApudMeTUUECKUE NEUCTBUS M YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCSITUIHBIMU APOOSIMH.

Otnomienue. Jlenenwe B JaHHOM OTHOIIEHMH. MacmTab, MOPOHOPIKSL.
[IpumeHeHne MpOnopLHi IpH PELICHUH 331a4.

[TonsiTue mpoueHTa. BerunciaeHne npoueHTa OT BEJIUYUHBI U BEJIMYUHBI MO €€
MPOIEHTY. BbIpakeHUe MPOIEHTOB JECATUYHBIMU JIpoOsiMu. Pelienue 3amau Ha
NPOLIEHTHI. BeIpakeHNE OTHOLLICHHS BEIMYUH B MPOLIEHTAX.

IHonoxuTenbHbIE U OTPUIIATEIbHBIE YHCIA

[TomoxurenbHple W oTpuLATenbHble uncia. Llenpie yucma. Monyne uucia,
reoMeTpuYecKass HUHTepHpeTanus Moayias uucha. HM3o0paxeHue uwucen Ha
KOOpAMHATHOM  mpsmoi.  YucnoBele  mpoMexyTku.  CpaBHEHHME  UHCEIL
Apudmernueckre NeUCTBUS C MOJIOKUTEILHBIMU M OTPHUIATEIIbHBIMUA YUCIIAMH.

[IpssMoyroJsibHasi cucTeMa KOOpAWMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKHA Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek U Guryp Ha KOOpPAMHATHOM
TJIOCKOCTH.

BykBeHHbBIC BHIpaKEHUA

[Ipumenenre OyKB JJI 3aITUCH MAaTEMATUYECKUX BBIPAXKEHUN U TPEIIOKECHUN.
CpoiictBa apudmeTnueckux JedcTBU. DByKBEeHHBIE BBIPRKCHUS U YHCIOBBIC
MOJCTAHOBKU. DByKBEHHbIE pPaBEHCTBA, HAXOXJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynbl, GopMyJibl TIEPUMETpPa U IUIOMIAAU MPSMOYTOJbHUKA, KBajpara, 00béma
napajuiesenumneaa u Kyoa.

Pemenue TekCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1au apudMeTrueckum criocodom. Perrenre moruueckux
3a1a4. Pemenue 3aay nepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amad, copepkalmux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIWYUHBL:
CKOpPOCTb, BPEMs, PACCTOSHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOAUTEIIBHOCTb,
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BpeMs, 00BbEM paboThl. EnuHUIBI HM3MepeHus: Macchl, CTOMMOCTH, PaCCTOSIHHS,
BpeMEHH, CKOpOCTU. CBsI3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK 0 BEJIMYUHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOIICHHEM, MPONOPIMOHATIBHOCTHIO BETUYHH,
MPOLIEHTaMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha APOOU U TPOIEHTHI.

Onenka W TpUKHUAKA, OKpyriaeHue pesynprata. CocTaBieHHe OYyKBEHHBIX
BBIPKEHUI 110 YCTIOBUIO 3a/1a4U.

[IpeacraBienre AaHHBIX C MOMOIIbIO TaOaul W auarpamm. CrosnOyaThie
JMarpaMMbl: YT€HUE U MOCTPOeHHE. UTeHHEe KPYTOBBIX Uarpamm.

Harnsanas reomerpus

Harnsgaeie npeactapneHus o GUrypax Ha INIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jqy4, yroj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJIbHUK,
OKPYXXHOCTb, KPYT.

B3auMHoOe pacnonoxkeHue ABYyX TMpSAMBIX Ha IUIOCKOCTH, MapajliebHbIe
NpsiMble, TEPIEHIUKYISIpHbIE TpsiMble. M3MepeHue pacCTOsSHUN: MEXKIY IBYyMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaIpaTHOM CETKE.

WN3mepeHre U TNOCTPOCHHME YIVIOB C IIOMOIIBK TpaHcmopTupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIH, TYHNOYTOJIbHBIH,
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, IIPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yIioB, nauaroHaieil. M3oOpaxkeHue reoMeTpuuyeckux QUIryp Ha HEJIMHOBAHHOU
Oymare ¢ UCHOJb30BaHUEM IUPKYJsS, JMHEHKH, YroJbHUKA, TPAaHCIOPTHUPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumeTrp MHOTOYyrONbHUKA. [TOHsATHE MITOIIAAN PUTYpPBI, €AUHULIBI U3MEPEHUS
riomaau. [Tpubnmxénnoe namMepenue miomaay Gpuryp, B TOM 4uciie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIA I Kpyra.

CummeTpus: IeHTpasbHas, 0CeBas U 3epKajbHas CUMMETPHUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeactaBiaeHuss O NPOCTPAHCTBEHHBIX (UTypax: napajieienunes,
Ky0, mpu3Mma, nUpaMuja, KOHYC, UWIMHIAp, mmap u cdepa. HN3o0paxkeHue
MPOCTPAHCTBEHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LMIMHApPA U
koHyca. Co3znaHue Mojeseil MpocTpaHCTBEHHBIX ¢Guryp (u3 Oymaru, MpoBOJIOKH,
IUTACTUIIMHA U APYTHX MaTE€pPUAJIOB).

[Tonsatue o0bEéMa, enuHUIBI U3MEpeHUs 00béMa. OO0BEM MNPSAMOYTOJBHOTO
napajuienenumnena, Kyoa.

AJITEBPA

7 KIIACC
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Yucsia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEXOA OT OJHOM (HOpMBI 3amucu
apobeir k gpyrod. IloHsTME panUOHAIBHOrO 4YHCIA, 3allCh, CpPaBHEHHE,
VOOPSAOYMBAHUE  paIlMOHAJIBHBIX  4Hcel.  ApudMeTudyeckue  JEHCTBUS ¢
palMOHAIIBHBIMA YuClaMUy. PemeHne 3amad u3 peajnbHOM NPAKTUKM HA YacTH, Ha
TpoOH.

CreneHp ¢ HaTypaJbHbIM [IOKa3aTeJeM: ONpEeNIeHue, MpeoOdpa3oBaHue
BBIP@XKEHUI HAa OCHOBE OIPENEICHUs, 3aluch OOJbIIMX 4dncen. [IpoueHTsl, 3amuch
MPOLICHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

IIpuMeHeHue  NpPU3HAKOB  JCIMMOCTH,  PAa3jOKEHUE HAa  MHOXXUTEIHU
HaTypAJIbHBIX YUCEIL.

PeanbHple  3aBucMMOCTM, B  TOM  4uciae mOpsMags M oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKEHMSA C IEpEeMEHHOM. JlomycTtumslie
3Ha4YeHus NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXAY BEIWYMHAMU B BUIE
dopmynsl. Beruucnenus no ¢opmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXJIECTBEHHO  PaBHbIE  BBIPAXKEHHUA, [paBUja MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUH, IPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl U MHOrousneHsl. CteneHp MHOrowieHa. ClOKEHUE, BBIYUTAHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpaT pasHocTH. DopMmyia pa3HOCTH KBaapaToB. Pa3nokeHMe MHOTOYIEHOB Ha
MHOXHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHHS,
PABHOCHJIBHOCTb YPABHEHUM.

JIuHelHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOTO
ypaBHEHUS, PEIICHUE JTUHEUHBIX ypaBHEeHUU. CocTaBiIeHNE YPaBHEHUI MO YCJIOBUIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYX
JIMHENHBIX YpAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHue cucrteM ypaBHEHUU
CrocoboM NoJcTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ady C MOMOIIBI0 CHCTEM
YpaBHEHUN.

DyHKIUU

Koopaunara touku Ha npsmMoi. UHcCIIOBBIE NMPOMEXYTKH. PaccrosiHue mexny
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.
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[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AlGcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOW Tuiockoctu. [Ipumeps! rpadukoB, 3amaHHbIX (OpMyTIaMHu.
Yrenne rpadukoB peasbHbIX 3aBUCHUMOCTed. [lonsTre dynkiuu. I'padux GyHKIUN.
CpoiictBa ¢yHkuuii. Jlunelinas ¢ynkmus, e€ rpaduk. ['padukx Qysakmum y = |[X|.
['padmyeckoe penieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUIA.

8 KUIACC

Ymncsia v BbIYMCJIEHUS

KBagpatueii kopenb u3 uncia. lloHsTHe 00 UppalMOHAIBHOM YHCIE.
HlecsTuuHble MPUOIMKEHUST UpPpalMOHATIBHBIX 4Yucen. CBoiicTBa apudmeTHdecKux
KBa/IpAaTHBIX KOPHEW U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCJICHUAM. [[€MICTBUTEIIBLHBIC YHCIIA.

Crernens ¢ 1eJbIM MoKa3aTesieM U €€ cBoicTBa. CTaHaapTHAS 3aMUCh YHCIa.

AJire0OpanvecKue BbIPaKeHUs

KBampaTHbIil TpEXUsieH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO aireOpandeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJCHUE  alredpanveckux JpoOeil.
ParmonanbHbIe BRIpXKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopmysna KOpHEH KBaJpaTHOTO ypaBHEHuUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM MW KBaJpaTHBIM.
[Ipocreiine qpoOHO-paOHATbHBIE YPABHEHUS.

I'paduueckass uHTEepnpeTalvss ypaBHEHUN C JABYMSI TIEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs MNepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CocoOoM.

HucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON MEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUUH

[Tonsitne pynkiuu. O6acTh OnpeAesieHus 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkmuu. Utenuwe cBoiictB dyHKimu mno e€ rpaduky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.

OyHKIMK, OMNUCHIBAIOIIME TIPSIMYyH0 UM OOpaTHYHO MPONMOPLHUOHAIILHbBIC
3aBHCHMOCTH, ux rpadukn. OyHkmun Y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pElIEHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
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Yucaa 1 BIYMCICHUS

PannonanpHbple 4MCIa, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHbIE NpoOU. MHOKECTBO NEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIA
KaK OECKOHEYHbIEC JeCATHYHbIE Apoou. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHME  JCUCTBUTENBHBIX  YHUCEN, apupMETHYECKUe JIEUCTBUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JJIATEIBHOCTh TIPOLECCOB B
OKPY’KAIOIEM MUPE.

[TpubnmxEHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpUOMKeHUsi. OKpyTrieHHe
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCIECHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneniHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIIMXCA K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. IlpuMepbl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ IByMs NEpEeMEHHbIMU M ero rpaduk. PemieHue cucrem AByX
JMHEWHBIX YPAaBHEHUHN C JBYMs NEPEMEHHBbIMH. PellIeHUE CHCTEM JIBYX YpaBHEHUH,
OIHO M3 KOTOpBIX JHHEWHOe, a Jpyroe — BTOpoW crTeneHu. ['paduyeckas
UHTEPIIPETALNS CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB € OJHOM NEpeMEeHHOM. Pemenuwe cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBaA.
I'paduueckas uHTEprpeTanyss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOYyHKIUU

KBagpatuunas ¢ysknus, e€ rpabuk u cBoictBa. [lapabGoma, xoopAauHATHI
BEPIIMHBI 1TapabOoIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipadukn yuxumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBOMCTBA.

YucaoBbie 10CJIe10BATEILHOCTH U IPOrPeccun

[loHdATHE 4YHCIIOBOM TMOCJIENOBATENBHOCTH. 3aJaHHE IOCIEA0BATEIbHOCTU
peKyppeHTHOH dhopmynoii u popmyIoil N-ro uieHa.

Apudmernueckass W reomerpuueckas mnporpeccuu. Popmyisl N-ro  YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUiA, CyMMBI TIEPBIX N UJICHOB.
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N3o00paxenne 4YieHOB apu(METUYECKOM U TEeOMETPUUYECKONW MpOrpeccHii
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHMHBIM M OKCIIOHEHUHUAJIBHBIA POCT.
CJ105kHBIE€ TPOLICHTHI.

I'EOMETPUA
7 KIIACC

HavanbHble noHATHSA reoMeTpud. Touka, mpsMas, OTpe30K, Jyd. Yroia. Buasl
yriioB. BeprukanbHble UM CMEXHBIE yribl. buccekrpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBA oceBO cummerpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHsI C TOMOIIBK) LHUPKYJIS M JIMHEUKH. TpeyroJbHHUK.
Bricota, Mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE W paBHOCTOPOHHUN  TpeyroibHUKA.  HepaBeHCTBO
TPEYroJbHUKA.

CBoiicTBa U NpPU3HAKU PaBHOOEIPEHHOIO TpeyroibHUKa. [Ipru3Haku paBeHCcTBa
TPEYTOJIBHUKOB.

CBOMCTBA M NMPU3HAKU NAPAJUIEIbHBIX NPsAMbIX. CymMMa yIJIOB TPEyTOJbHHKA.
BHemHue yribl TpeyrojabHUKA.

[IpsmMoyrosibHbI ~ TpeyroiabHUK. (CBOHCTBO  MEOUAHbl  MOPSIMOYTOJIBHOTO
TPEYroJbHUKA, NPOBEAEHHONW K rumnorenyse. IIpu3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTONBHBIN TPEYTOIBHUK C yrioMm B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOM, TeopeMa O OosblieM yrie W OONbIIeH CTOPOHE TPEYroJIbHUKA.
[lepneHaAUKyIsIp U HAKJIIOHHAS.

['eomeTpuyeckoe MecTto TOueKk. buccekTtpuca yriia W CEpeaUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK.

OKpy»XHOCTb U KPYT, XOpJla U INAMETP, UX CBOWCTBA. B3anmMHoOe pacnosioxkeHue
OKpPYXXHOCTH U mpsimoil. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy>KHOCTb,

BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.
8 KUIACC

UYereipéxyronpauku. llapannenorpamm, ero nmpu3Haku U CBOWCTBA. YacTHbIe
cllyyau TMapajieorpaMMoB (MPSIMOYTOJIbHUK, pOMO, KBajpaT), UX MpPU3HAKK U
cBoiictBa. Tpameuus, paBHOOOKas Tpameunus, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meton ynsoenuss menuanbl. lleHtpanbHas cummMmerpus. Teopema @aineca u
TEOpPEMa O MPONOPLUHUOHATIBHBIX OTPE3KaX.
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CpenHue TMHUU TPEYroJibHUKA U Tpanenuu. LleHTp Macc TpeyroapHuKa.

[Tonobue TpeyronpbHUKOB, KodhduimeHnt mnoxoous. IlpusHaku momo0us
TpeyroabHUKOB. [I[puMeHeHHEe TO100MSI TP PEIICHUH TPAKTUIECKHUX 3a7ad.

CpoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynsl s TIIOMIAAN
TpeyrojbHUKa, MapamienorpaMMa, pom6a u Tpamneuud. OTHOLICHHE IJIOIAAeH
O00HBIX (UTYP.

Breruncnenue miomazeii TpeyroJlbHUKOB W MHOTOYTOJBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenne teopemsr Iludaropa mnpu permenun
MPAKTUYECKHX 3a]1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yria TPSIMOYTOJbHOTO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. TpUroHOMETpUUECKUE (PYHKIUHU YIIIOB
B 30, 45 u 60°.

Brmcannbie U 1ieHTpaibHBIC YIIIBI, YTOJI MEXIY KacaTeIbHOW M XOPJOH. YTIIBI
MEXIy XOpAaMH U CEKyIIMMH. BIrcaHHbIE M OMNHMCAHHBIE YETHIPEXYTOIHHUKH.
B3aumHoe pacnonoxkenue AByX okpyxHocted. Kacanume oxpyxHoctedt. OOmue
KacaTeNbHbIE K AIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1€CTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pelienue
MPAKTUYECKUX 3aJ]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nogodusi. [lomob6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Ipon3BEAECHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB
CEKYIINX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, ammHa  (MOAyJb)  BEKTOpA,  COHANpPABICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HApPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlepallMd HaJ  BeKTopamu. PasjokeHue BeKkTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaJsIpHOE IPOM3BEIECHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBbI KOOPAUHATHI HA IUIOCKOCTU. Y PaBHEHUs IPSAMOU U OKPYKHOCTHU B
KOOpJIMHATAX, IEPECEYEHUE OKPYKHOCTEW W NpsIMbIX. MeEToj KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. | 'panycHas u paauaHHas
Mepa Yyrila, BBIYMCIECHUE UIMH AYyr OKpyxkHocteu. Ilmomanes kpyra, cekropa,
CerMeHTa.

JIBMOKEHUsT TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (diIeMeHTapHbIC
npencrasiienns). [lapamensublii nepenoc. [ToBopor.
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BeposSIiTHOCTB M CTATHCTHKA
7 KIIACC

[IpeacraBienre JaHHBIX B BUAEC TaOIHI], AUarpamm, rpaduxoB. 3anoJIHEHUE
Ta0JIUIl, YTEHHUE U MIOCTPOEHUE TUarpaMm (CTOJOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX).
Urenue rpaduKoB peanbHBIX MpoleccoB. M3BneueHne nHpopManuu U3 IuarpamMmm u
Ta0JINII, UCTIOIH30BAHNE U UHTEPIPETAIINS TAaHHBIX.

OnucarenpHass CTAaTUCTHKA: CcpeaHee apudMeThdeckoe, MeauaHa, pa3Max,
HauOOJbIIICC W HAaWMMCHBINIECC 3HAYCHUs HaOOpa YHMCIOBBIX JaHHBIX. [IpuMmepsl
CIIly4YaliHOM U3MEHYUBOCTH.

Cny4aiiHbIii SKCIepuMEHT (OMBIT) W CilydailHO€ coObiTHE. BeposTHOCTH U
gacToTa. PoJIb MasoBEpOSATHBIX M MPAKTHYECKU TOCTOBEPHBIX COOBITHH B MPUPOJIC U
B o0OmecTBe. MoHETa M UTpaibHAs KOCTh B TECOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucimo pédep M cymmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHocTH Tpada. llemu u mukmel. [lytn B
rpadax. O6xon rpada (sinepoB nyTh). [IpencraBienue 06 opueHTUPOBaAaHHOM Tpade.
Pemienue 3amau ¢ momoiibio rpados.

8 KUIIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Hax
MHO’KECTBaMU: 00beUHEHHE, IepeceueHre, aononHenue. CBoicTBa onepamnuil Hax
MHO>KECTBaAMU: NIEPEMECTHUTEIIBHOE, COYETaTEIBHOE, pacIpeneuTeabHoE,
BKItoueHus. lMcnonb3oBanue Tpaduueckoro MpeACcTaBiICHUS MHOXECTB A
OMMCAaHUs PEATbHBIX MPOLIECCOB U ABJICHUM, TPU PEIICHUH 33]1a4.

N3mepenne paccerBaHMs JNaHHbIX. Jlucriepcuss M CTaHOApTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

DOnemeHTapHble  CcOObITHS  ciaydaiiHoro ombiTa. CiydaliHble — COOBITHSL.
BepositHocTn coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinblii BBIOOp. CBS3b MEXK]Iy MAJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSAMH B MIPUPOJIE, OOIIECTBE U HAYyKe.

HepeBo. CBOICTBa J€PEBBEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCAYEH
BEPIIMHBI, CBA3b MEXAY YHMCIOM BepIIMH U yuciaoM peodep. IIpaBuno ymHOXeHHUS.
Pemenue 3amau ¢ momoiipio rpados.

[IpotuBonosnoxueie coObiTus. [Juarpamma Oiinepa. OObenuHeHue U
nepeceueHne  coObiTuil.  HecoBmecTtHble  coObitus.  ®DopMmyna  CIOXEHUs
BEPOSITHOCTEN. YCIIOBHAsE BEpOATHOCTh. lIpaBuno ymHOxkeHus. HesaBucumbie
coObiTusi. IlpeacraBnenue sKcliepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
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HaxO0XJCHUE BEPOSATHOCTEM C TMOMOUIBIO JIEpEeBa CIYyYallHOTO HKCIEPUMEHTA,
nyarpaMmm Jitepa.
9 KIIACC

[IpencraBieHue NaHHBIX B BUJE TAaOIUL, AMATPAMM, IpapUKOB, HHTEPIIPETALINS
NaHHbIX. UTeHHe W NOCTpOEHHE Tabiaul, AuarpaMM, IpadUKOB IO pPEaJbHbIM
JAHHBIM.

ITepecranoBku u ¢aktopuan. CoyeTaHus U YKUCIO cOUeTaHU. TpeyroyibHUK
[Tackans. Pemenue 3a7a4 ¢ UCIOIb30BaHHEM KOMOMHATOPHUKH.

I'eomerpuueckass BeposTHOCTh. CiydailHbIi BBIOOp TOYKM M3 (QUIYypbl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

HcnpiTanne. Yenex u Heynada. Cepust HCIIBITAHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuymiu. BepostHocTu coObITHI B cepun UcTibITaHUN bepHyu.

CiydailHasg BeNMYMHA M PACHPENCIICHHE BEPOSTHOCTEHM. Maremarndeckoe
oxumaHue W aumcnepcusd. lIpuMepbl  MareMaTWYecKoro  OXUIAHUS — Kak
TEOPETUYECKOI0 CPEAHEro 3HA4YeHUs BEIWYUHBL. MaremaThyecKkoe OXUIaHue |
TUCTIEPCHUS CIIyYallHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum».

[Touste o 3akoHe OonbIIUMX uucesl. M3mepeHue BepOSTHOCTEH C MOMOIIbIO
qyacToT. Posib 1 3HaueHue 3aKkoHa OOJIBLIINX YKHCEN B IPUPOJIE U OOIECTBE.

IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MporpaMmbl  yd4eOHOro Kypca
«MaremaTnka» XapakTepUu3yrOTCH:

1) marpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJIEHUEM MHTEpECA K MPOLIJIOMY M HACTOSIIIEMY POCCUHCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUUCKUX MAaTEMATUKOB U POCCUNCKOMN
MaTeMaTUYECKOW WIKOJIBI, K MCIIOJIb30BAaHUIO ITUX JOCTHKEHUH B APYrMX HayKax W
OPUKJIAJAHBIX cepax;

2) rpaaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0SI3aHHOCTEH TpakJaHWHA U peallu3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBI€HUW, MNPOLEAYp TPakJaHCKOro oOLecTBa (HampuMmep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JSTUYECKUX MpOOJeM, CBA3AHHBIX C
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MPAKTUYECKUM TMPUMEHEHUEM JIOCTMXKEHHMM HAyKHh, OCO3HAaHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKHUX MPUHIUIIOB B ACSTEIBHOCTU YUEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTUE€ B PEUICHUH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEH MKU3HM IS yCHEMHOM MpodecCuoHaIbHON
NESTEIBHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAJIHLHON TPAGKTOPUHM OOpa30BaHUSl M >KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCHPHITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PaCCyKIECHUU, YMEHHUIO BHJIETb
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMed B JICITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
Ipe/CTaBlIeHui 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHS 4YeJIOBEKa, MPUPOJLI U
oOlecTBa, IMOHMMAHMEM MAaTEMaTUYeCKOM HayKH Kak cdepbl YeloBeuecKoin
NEATEeIbHOCTH, 3TanmoB €€ pPa3BUTUS M 3HAYMMOCTH [IJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH U MaTEMAaTH4YEeCKOM KYJIbTYpOW KakK CpeCTBOM
MO3HAHUS MHpPA, OBJAJACHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIEAOBATEIBCKOM
NEeATEIIbHOCTH;

6) ¢usuveckoe BocnuTtanue, GopMHPOBAHHME KYJILTYPbl 3A0POBbS M
IMOIMOHAJILHOTO 0JIaronoyuns:

FOTOBHOCTBIO TPUMEHSITh MaTEMAaTHYECKHWE 3HAHUSI B MHTEpPEcax CBOEro
3II0pOBbS,  BEACHMSI  3J0pOBOro  oOpaza  KuM3HM  (3I0pOBOE  THUTaHHE,
cOQIaHCUPOBAHHBIN  PEXUM 3aHATUM W  OTIbIXa, peryisapHas (Qusudeckas
AKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(eKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM I PELICHUS 3aJa4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH CpPeIbl, IJIAHUPOBAHUS MTOCTYIIKOB U OIEHKH HX
BO3MOXKHBIX TIOCJIEACTBUN JUISI OKPYXKAIOIIEH Cpelibl, OCO3HAHHUEM TJ100aIbHOTO
XapakTepa IKOJOTHUECKUX MTPoOJIeM U IMyTel UX pPeIIeHuUs;

8) apmanTanus K M3MEHSIONIUMCH YCJIOBUSIM COLUAJBHOW W NPHUPOAHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHUSIX HEONPENEIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIC
YMEHHUE YUUTHCS Y APYTUX JIIO/ACH, TpruoOpeTaTh B COBMECTHOMN JIEITEIIbHOCTH HOBBHIC
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMBITA IPYTHX;

20



HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
bopMynHpoBaTh UACH, OHATHUS, TUNOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UHUCIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUIMUTHI  COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIe
pemieHuss W JACHCTBUSA, (OPMYJIMpPOBATH M OLEHUBATh PUCKU U TOCJIEACTBUS,
(bOopMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue JeiicTBUA:

e BBISBJISATH U XAPAKTEPU30BATh CYIICCTBCHHBIC IPU3HAKHM MaTEMaTHYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHUH MEXAy NOHATUSIMHU, (OPMYIUPOBATH
ONPEAECTICHUS TTOHSTHH, YCTaHaBIINBATh CYIIECTBEHHBIN MPU3HAK
KiaccupuKalii, OCHOBaHUSA JUIi OOOOIIEHUS M CpaBHEHUS, KPUTEPUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCIPUHUMATH,  (POPMYJIHPOBATbH U  NPeoOpa3oBbIBATH  CYXKACHUS:
YTBEPAMUTENIbHBIE M OTpULATEIbHBbIC, €IMHUYHbIC, 4YacTHbIE U 0OIIHe,
YCJIOBHBIE;

e BBIBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSX W YTBEPXKICHMSIX, MpeyiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JIe7IaTh BBIBOJBI C HWCMOJB30BAHMEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHH;

e paszbupaTh JI0Ka3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKIACHUUN (MpsIMbIE U OT
NPOTHUBHOIO), TMPOBOAUTH CAMOCTOSITEIPHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTH4eCKuX (PaKkToOB, BRICTPAMBATh APTYMEHTAIIUIO, TPUBOANTH TTPHMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHuss ydeOHOW 3adgaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHsS, BHIOMPATh HamOoOJee TMOAXOMANINN ¢  Y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

e HCIOJIB30BaTh BOMPOCHI KaK WCCIEIOBATENLCKUNA WHCTPYMEHT TIO3HAHMUSA,
dbopMynHpoBaTh BOMPOCH], (PHUKCHUPYIOIIME MPOTUBOPEYHE, MPOOIEMYy,
CaMOCTOSITEIIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (JOPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;
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MPOBOAUTh IO CaMOCTOSITEIbHO COCTaBJIICHHOMY IUIAaHY  HECIOKHBIM
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHKME IO YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSATENbHO (PopMyIHpOBaTh OOOOIIEHUS M BBIBOABI IO PE3yJIbTaTaMm
MIPOBEAEHHOIO0 HAOJIIOICHMSI, MCCIEIOBAHMS, OLICHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BbIJABUTAThH
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ muHpopmanueii:

BBISIBJISITh  HEJOCTATOYHOCTh W M30BITOYHOCTH HWHGOpMAalUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pELICHMS 3a/1a4U;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpATh (popMy mpeAcTaBiICHUS HHPOPMALMH U  WUIIOCTPUPOBATH
pemiaemMble  3aJadyd  CXE€MaMHM, JuarpaMMami, HWHOW rpadukoll ©u HX
KOMOMHAIIUSMU;

OLICHMBATh HAJA&KHOCTh HMHPOPMALMU IO KPUTEPHUSM, MPEIJI0KEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUH C YCIOBUAMH U
HEISIMU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W TIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pELICHHUS
3a/1a4i, KOMMEHTUPOBATH MOJIyYEeHHBIN pe3ybTarT;

B X0/I€ OOCYXJIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npo0IeMbl, pelaeMoi 3ajauyd, BBICKA3bIBaTh HJECH, HAIEJICHHBIE HA TOUCK
pELIEHUs], COTIOCTABIISITh CBOU CYXKIEHUS C CYKJICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, OOHApyXUBaTh pa3IMuMe€ W CXOJICTBO TMO3WIIMH, B KOPPEKTHOM
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJa4yu, SKCIEPUMEHTa, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSITEIbHO BbIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/a4y
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPUH;

MOHUMATh W MCIOJIb30BAaTh MPEUMYIECTBA KOMAHIHONW M WHIUBUAYaJIbHOU
paboOTHI PHU pelICHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 1eJIb COBMECTHOW JEATEIbHOCTH, IJIaHUPOBATH OPraHU3AIUIO
COBMECTHOM pabOThI, pacTpeIesaTh BUIbI pa0b0T, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IATh MHEHUS HECKOJIBKHX JTIOJICH;
y4acTBOBATh B IPyNMNOBBIX (popMax paboThl (00CYkIeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbl M JIPYTHE), BBINOJHATH CBOK YacTh pabOThl WU
KOOPAMHUPOBATh CBOU JEUCTBUSL C JAPYTMMHU WICHAMU KOMAaHJbI, OLICHUBAThH
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KauecTBO CBOEr0 BKJIaJAa B  OOMMH  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.
PeryasiTuBHbIE YHMBepPCcAJbHbIE Y4eOHbIe AeliCTBUSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, aJTOPUTM pEIIEHUs 3agauu (Wid ero
4acTh), BBIOMpATh CIOCOO pEIIEHUs € Y4ETOM HMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ ydéToM HOBOM MHGOpMaIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BIAJETHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLecca U pe3ynbrara
pelIeHNs MaTEMAaTHYECKOM 3a1auu;

e TNPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUN 3a/a4U,
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE DPE3ysbTaTa ACATEIBHOCTH IIOCTABJICHHOW LIEIHA U
YCIIOBHSIM, OOBSCHATHh MPUYMHBI JOCTHKEHHUS WM HEJOCTH)KEHHUS LIEJH,
HaxOJIUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B S kJacce OOydYarOUmUMNCS TOJYYHUT CIETYIOLINE
MPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCICHUA

[TorumaTe ¥ MPaBUIBHO YMOTPEOSATh TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBATh U yHOPSIIOYMBATh HaTypalbHbIE YUCIIa, CPABHUBAThH B MPOCTEUIIINX
CiIy4asix OOBIKHOBEHHbBIE IpOOH, AECATUUHBIE JPOOH.

COOTHOCUTH TOUKY Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM
el umcioM u wu300pakaTh HATypajdbHBIE YHCIA TOYKAMH Ha KOOPJAMHATHOU
(4uCcIoBOIN) MPSMON.

Beimonuare apudMeTrueckue JIEUCTBUS € HATypajdbHBIMU YHCIAMH, C
O0OBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrINomHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BEIYUCICHUIA.

OKpyTIJIsTh HaTypaJibHbIE YHCIIA.

Pemienune TeKCTOBBIX 32124
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Pemate TekcToBBIe 3amaun apUMETUYECKHM CIOCOOOM H C TIOMOIIBIO
OpPraHU30BaHHOI'0 KOHEYHOTO Mepedopa BCeX BOZMOMKHBIX BAPUAHTOB.

Pemare 3amaun, coaep:KaliMe 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIWYWHBIL:
CKOPOCTb, BpeMsl, pacCTOSIHUE, 1IeHa, KOJTUYECTBO, CTOUMOCT.

Hcrnonp30BaTh KpaTKUe 3alMCH, CXEMbI, TaOJIHIIBI, 0003HAYEHUS TIPU PEIICHUN
3ajad.

[Tonp30BaThCA OCHOBHBIMU €JUHULIAMH U3MEPEHHUS: LIEHBI, MACChI, PACCTOSIHUSA,
BPEMEHH, CKOPOCTH, BBIPAKaTh OJJHU €IWHUILIBI BEJIMYUHBI YEPE3 IPYTHE.

W3Bnekats, aHAIM3WPOBATh, OLCHUBATh HH(POPMAIHMIO, MPEICTABICHHYIO B
TabnuIle, Ha CTOJIOYATON Auarpamme, UHTEPIPETUPOBATH MPEACTABICHHBIC TaHHbIC,
UCIIOJIb30BaTh JaHHBIE IIPU PEIICHUH 3a]1a4.

Harasignas reomerpust

[Tonp30BaThCS TEOMETPUUYECKUMH MOHITUSIMH: TOYKA, MpsMasi, OTPE30K, Jyd,
yToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBouTh mpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEIMUX (Qopmy
U3YYCHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJaMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMU: YToJl, BEPIINHA, CTOPOHA, JUATOHANb, C OKPYKHOCTBIO: paauyc,
JTUaMeTp, LICHTP.

N300pakaTh W3y4eHHBIE TEeOMETpUYecKne GUTyphl Ha HEITWHOBAHHON U
KJIeTYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEHKH.

HaxoguTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIbIO
JUHEUKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH W YTJIOB MPSMOYTOJIbHMKA, KBajapaTa g HX
MOCTPOEHMU S, BEBIYMCIICHUS ILTOMIAAN U IEPUMETPA.

Beruucnares nepuMmerp W IJIOMIAAb KBaApara, MOPsIMOYrojibHUKa, QUryp,
COCTAaBJICHHBIX W3 TMPSIMOYTOJIbHUKOB, B TOM uuciie (Guryp, u300paxEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMH METPUUYECKUMH E€IMHHUIIAMU HU3MEPEHUS JIMHBI,
IJIOIIA/IN; BhIpAXKaTh OJTHU €IMHUIIbI BEJTUYMHBI Yepe3 APyTHe.

Pacno3naBaThs nmapauienenumnes, Ky0, HCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIHHA,
pedpo, rpaHb, U3MEPEHUS, HAXOAUTh U3MEPECHUS NTapajuiesienuneaa, Kyoa.

Boruucnate 00béM  KyOa, mapaisienenurena Imo 3aJaHHBIM H3MEPEHUSIM,
MOJIb30BATHCS SUHUIIAMU U3MEPEHHSI 00BEMA.

Pemiath HeCNOXHbBIE 3a/laud Ha U3MEPEHUE TEOMETPUUYECKHUX BEIUYUH B
MPAKTUYECKUX CUTYyaIUsX.

K xoniy oOydenus B 6 kJjacce OOydYarOUUMNCS TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YIbTATHI:
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Yucaa 1 BIYMCICHUS

3HaTh M TMOHHUMAaThb TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMM BUIAMU YHCEN U
croco0aMu UX 3aIuCH, MEePEeX0UTh (€CIH 3TO BO3MOXKHO) OT OJIHOM (hOpMBI 3arucu
4yyciia K APYromu.

CpaBHUBaATh U YNOPSAJOYUBATH LIEJTbI€ YUCIA, OOBIKHOBEHHBIE M JCCSITHYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHsATh, coyeTas YCTHbIE M THUCbMEHHBIE MPUEMBI, apU(pMETUUYECKUE
JEUCTBUA C HATypajIbHBIMH U UEIBIMU YHUCIAMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
APOOSIMH, TTOJIOKUTEIHHBIMU U OTPUILIATEILHBIMU YHCIIAMHU.

BpruncnsaTe 3Ha4EHUST YHUCIOBBIX BBIPAKEHUM, BBITOIHATh NPUKUAKY U OLECHKY
pe3yibTaTa BBIUMCICHUN, BBINOJHATH MPE0Opa30BaHUSI YHUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

COOTHOCUTPH TOUKY Ha KOOPJIAWHATHOW NMPSAMOM C COOTBETCTBYIOIIUM €M YHCIIOM
Y M300pakaTh YUCIIa TOYKAMU HA KOOPJAMHATHON NPSIMOW, HAXOUTh MOIYJb YHCTIA.

COOTHOCUTh TOYKM B IPSMOYTOJBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaAMU
3TOU TOYKH.

OKpyriTh LeJble Yhcia U IECATUUHbIE IPOOU, HAXOIUTh MPUOIIMKEHUS YHUCEN.

YncsioBbIe 1 OyKBEHHbIE BHIPAKEHUS

[TonumaTe U ynoTpeOsaTh TEPMHUHBI, CBSI3aHHBIC C 3allUCHhIO CTEIEHU YHCIIA,
HaxOJMTh KBajpaT M KyO 4YHcJa, BBIYUCISATH 3HAYCHHS YHCIOBBIX BBIPAKCHUH,
coAepKalluX CTeTICHHU.

[Tonp30BaThCs MpU3HAKAMU ACTUMOCTH, PACKIAAbIBATh HATYpaJIbHBIC YHCIIA Ha
MPOCTHIE MHOXKUTEIH.

ITonap30BaThCs MacITabOM, COCTABIISTH IPOTIOPIIUKA U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI sl 0003HAUCHUS YHCENI MPU 3alMUCH MaTeMaTHYCCKHUX
BBIpAKEHUM, COCTaBISATh OyKBEHHBIE BhIpaXKeHUS U (HOPMYJIbl, HAXOJAUTh 3HAYCHUS
OYKBEHHBIX  BBIPOKECHUH,  OCYIIECTBJISIA  HEOOXOAUMBIE  MOJCTAHOBKH U
npeodpa3zoBaHusl.

Haxonuths HEeM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TekCTOBBIX 33124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3aa4K ApUPMETUUECKHUM CIIOCOOOM.

Pemats 3amauu, cBs3aHHBIE C OTHOIIEHHWEM, MPOIMOPIMOHATBLHOCTHIO BEJIUYMH,
MIPOIICHTAaMH, pelIaTh TP OCHOBHBIC 33J1a4l HA JIPOOH U MPOIICHTHI.

Pemate 3amaum, coaepikallde 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIWYHHBI:
CKOPOCTh, BpEMs, PacCTOSIHUE, 11€Ha, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEILHOCTD,
BpeMsi, 00bEM pabOThI, UCTIONB3Ysl apU(METHUECKUE JAEHCTBUS, OLEHKY, TPUKUJKY,
MOJIb30BAThCS SIUHUILIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CocraBinsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUH.
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W3Bnekats wHGOpMaNWio, MNPEACTAaBICHHYIO B TaOIMIax, Ha JUHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HHTEPIPETUPOBATH MPEACTABICHHbBIE
JAHHBIE, UCIIOIb30BaTh JAHHBIE IPH PEILICHUH 3a/1a4.

[IpencraBisaTe MHPOpPMALMIO C TMOMOIIBIO TAOIHI], JUHEWHOM MU CTONOYATON
Iarpamm.

Harasignas reomerpus

[IpuBoauTs mMpUMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMEIOIMX (opmy
U3YYCHHBIX T'C€OMETPUYECKUX IUJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ NOMOLIBIO LIUPKYJISA, JIMHEUKH, TPAHCIOPTHUPA Ha HETMHOBAHHOU
U KiIeryaTod Oymare U3y4eHHbIE IIJIOCKME T'€OMETpUYEeCKue (QUrypsl u
KOH(QUTYpaluU, CAMMETPUYHbBIE (PUTYPBI.

[lonb30BaTbCd r€OMETPUYECKHUMH MOHATHSIMHU: PABEHCTBO (UTYp, CUMMETpHS,
HCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEN: OCh CUMMETPHH, LIEHTP
CUMMETPHH.

HaxoguTe BeIMYMHBI YITIOB U3MEPEHUEM C ITIOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH
YIIIbl 3aJ@HHOM BEJIMYMHBI, IIOJIB30BATHCS IIPU PEIICHUU 3a7ad I'PaJyCHOU Mepou
YTJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSMOU, PA3BEPHYTHIA U TYIIOM YTJIbI.

BpuncinaATe IMHY JOMaHOM, NEPUMETP MHOTOYTOJIBHHUKA, ITOJIB30BATHCS
€UHULIAMU U3MEPEHUSA JUIMHBI, BBIPAXKAaTh OJHUA €IMHUIBI U3MEPEHUSA JUIMHBI Yepes
Ipyrue.

Haxomgute, ucnone3ys 4epTEXKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOUYKH 0 MPSIMOM, IMHY ITyTH HA KBaIPaTHOMU CETKE.

Boluucnate  miomans  GUryp, COCTaBIEHHBIX M3  NPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30MeHne Ha MPSIMOYTOJILHUKH, Ha paBHbIE (PUIYpbI, JOCTpAUBaHUE
10 NPSAMOYIOJIBHUKA, I10JIb30BaTbCA OCHOBHBIMM €IMHULAMU HM3MEPEHHUs ILIOLIAHN,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TIOIIAIN YEPE3 IPYTHE.

Pacnio3naBaTh Ha MOJENSIX M M300paKEHUSAX MNUPaMUAY, KOHYC, UWIUHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare mpsMOyroJIbHBIN MapaieIenumnes.

Boruncnsate 00bEM IPSIMOYTOJNIBHOTO Mapajulesienunena, Kyda, MOIb30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemrare HecnoXHblE 3aJauyd Ha HAXOXKICHHE TIE€OMETPUYECKHX BEJIWYHMH B
IIPAKTUYECKUX CUTYALHSIX.

K xonmy oOyuenus anreOpbl B 7 Kjacce 00ydarOmUNUCs MOTYYUT CIACAYIONINE
MIPEAMETHBIC PE3YJIbTATHI:
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Yucjia 1 BBIYUCTIEHUSA

BeimonHaTh, coueras yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUYECKUE
JNEUCTBUS C PAllMOHAJIBHBIMHU YHCIIAMU.

HaxomuTh 3HAaY€HWsS YHCIOBBIX BBIPAKCHUM, NPUMEHSITh Pa3HOOOpa3HBIC
CroCOOBI ¥ TPHUEMBI BBIYUCIICHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
0OBIKHOBEHHBIC U JIECATUYHBIC JTPOOHU.

[TepexoauTs OT oxHON (QopMBI 3amucu 4Yuced K Apyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO ACCATUIHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PAIUOHAIIBHBIC YUCIIA.

OKpyraars yucia.

BoINoNHATh NPUKUAKY U OLICHKY pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HAUYCHUU
YUCJIOBBIX BbIpaKEHUU. BBIMTOMHATE ACHCTBUS CO CTENEHSAMH C HaTypajlbHBIMU
MOKa3aTEeISMU.

[IpuMeHsTh TIPU3HAKUA JETUMOCTH, Pa3i0KEHUE HA MHOXHUTEIU HATypaIbHBIX
quced.

Pemath mMpakTUKO-OpHUEHTUPOBAHHBIE 3aJa4d, CBS3aHHbBIE C OTHOIICHUEM
BEJIMUUH, MPONOPIHOHAIBHOCTHIO BEJIMYMH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl pelieHus 3a7ad C Y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTprUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUsI

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSITH €€ B
MPOIECCe OCBOCHHUS YUeOHOTO MaTepuaia.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMpPU 3aJaHHBIX 3HAYEHMUSIX
NIEPEMEHHBIX.

BrinonHsaTh mpeobpa3oBaHus 1EIOT0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJ0OHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BpIMonHAT, yMHOXXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOYJIEH, MPUMEHSATh (DOPMYJIbI KBaJIpaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcCymecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMXHUTEIM C MOMOILbBIO
BBIHECEHUS 32 CKOOKM OOIIET0 MHOXXHTEJIS, TPYIIIUPOBKU CIIAaraeMbIX, TPUMEHEHUS
dbopMyIT COKpAIIEHHOTO YMHOYKEHUS.

[TpumensTh TpeoOpa3oBaHUsl MHOTOWICHOB JIJIS PELISHUS Pa3IMUHbIX 3a]lay U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEaIbHOM ITPaKTHUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU I[IOKA3aTEIsAMHM IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA
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Pemare nuHEVHBIE ypaBHEHHMs C OAHOM IIEPEMEHHOM, INPUMEHSS IIPAaBHIIA
nepexo/ia OT UCXOAHOTO YPaBHEHHS K paBHOCUIIBHOMY eMy. [IpoBepsTh, SBiseTcs au
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHsATh rpaduuecKkue METOJbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOTO
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH T'padUK JTUHEHHOTO ypaBHEHUS C JIByMs
MEPEMEHHBIMHU, MOJIB3YACh TPpa(UKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHS.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU, B TOM
qucie rpagu4ecKu.

CocraBimATh W pemarb JIMHEWHOE YpPaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHHUH 110 YCJIOBHIO 3aJ1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTar.

DOYyHKIUU

N300paxaTh Ha KOOPJMHATHOM MPSMOMl TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIMChIBATh YHUCIOBBIE NMPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OTMeuarp B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJIHWHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpadux GyHKIUU Y = [X|.

OnucelBaTh € TOMOHIbIO (PYHKUMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU. CKOpPOCTb, BpEMS, PACCTOSHHUE, I€HA, KOJMUYECTBO, CTOUMOCTb,
MIPOU3BOAUTENBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crocod TpPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(OPMALIKIO U3 TPAapUKOB pealbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xkoniy oOydenns B 8 kiacce oOydaromuidcsi TMOJYYHUT CIETYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucia v BIYUCICHUSA

Hcronbs30BaTh HayajdbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBHUTEIBHBIX
YyuceNn JJIA CpaBHEHUS, OKPYTJIEHUS M BBIUMUCIECHUHN, M300paxaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumensTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJIb3YS IPHU HEOOXOIMMOCTH KaJIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAKEHHM, COJEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIIOJIb3Ys
CBOMCTBA KOPHEW.

Hcnonb3oBarh 3amucu OOJBIIMX W MaJIbIX YHCEN C TOMOIIBIO JIECSITHYHBIX
npoOeii u creneHeit uucia 10.
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AJire0OpanvecKue BbIPaKeHUs!

[IpyuMeHATh MOHSATHE CTENEHUM C  LEJIbIM  I[OKAa3aTeleM, BBIITOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKAIIUX CTETICHU C IEIbIM IMOKA3aTEeIeM.

BBITTOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAIMOHATBHBIX BHIPAKCHUM HA
OCHOBE MTPaBWJI JEUCTBUI HAJ] MHOTOYWIECHAMH U AJIreOpandecKUMM APOOSMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaThs npeoOpa3oBaHus BBIPAXKEHUUN I PEIICHHS Pa3IMYHBbIX 3a/1ad U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MMPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiats nuHeWHBbIC, KBaJpaTHbIE YpPAaBHEHUS W palMOHAIbHBIE YpPaBHEHUS,
CBOJISILIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOaUTH TpOCTEHIINE MCCIEAOBAHUSA YPABHEHH M CHCTEM YpPaBHEHUM, B
TOM YHUCJIE C MPUMEHEHUEM TpapUUECKUX MpeICTaBICHUN (yCTaHABIMBATh, UMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYee).

[lepexoauTe OT CIOBECHOM (OPMYIMPOBKU 3aJaud K €€ anreOpanyeckou
MOJENN C T[OMOUIBIO COCTABJICHUSI YpPAaBHEHUS WA CHUCTEMbl YpaBHEHMIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yNbTaT.

[IprmMeHITh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTFOCTPALMI0 MHOKECTBA PELICHNU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lorumMaTh ¥ HMCMONB30BAaTh (DYHKIIMOHAIBHBIE TMOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHUs), OMNPENENIsITh 3HaueHHEe QYHKUUU IO 3HAYEHUIO
aprymMeHTa, ONpeAeNaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTH CBOICTBA YHCIOBOH (ByHKIMHI
o e€ rpadukxy.

K xkoniy oOyuenus B 9 kiacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIC U UPPALMOHATIBHBIE YHCIIA.

Brimonuare apudmerndyeckue IeUCTBUS C pallUOHATBHBIMU YHUCJIaMH, couyeTas
YCTHbIE M TMHCHMEHHBIC MPUEMBI, BBIMOJHSITh BBIYMCICHUS C HPPaALMOHAIBHBIMU
YHUCIIAMM.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIUUCIISTh
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyrJisiTh  ACHUCTBUTENIBHBIE YHUCJA, BBIMOJHITh MPUKUIKY pe3yJIbTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA
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PemaTte nuHENHBIE U KBAAPATHBIE YPABHEHUS, YPABHEHUSI, CBOJSAIINECS K HUM,
poCTeMIme APOOHO-PAIIMOHAIBHBIC YPAaBHEHHUSI.

PemaTe cucTeMbl JBYX JMHEWHBIX YpPaBHEHHl C JABYMS MEPEMEHHBIMU H
CHCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISETCS JIMHECUHBIM.

PemaTte TeKkcTOBBIE 3amauym  aiareOpamdeckKuM  CIOCOOOM € TIOMOIIIBIO
COCTAaBJICHUSI YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHMH C ABYMS ITEPEMEHHBIMU.

[IpoBOANTE TPOCTEUINIME HCCIEIOBAaHUA YPAaBHEHHM M CUCTEM YpPaBHCHHWH, B
TOM YHCJIe ¢ MPUMEHEHHEM TpaUiecKuX MpeacTaBiIeHui (yCcTaHABIUBaTh, UMEET JIH
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUSsI, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHEWHBIC HEpPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HN300paKaTh
pellIeHUE HEPAaBEHCTB Ha YMCJIOBOM MPSMOM, 3alUCHIBATH PEUICHUE C TMOMOIIBIO
CHMBOJIOB.

PemaTte cuctemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPAMOM, 3aIUCHIBAaTh PEIICHUE C TIOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA ITPU PEIICHUM PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacno3naBaTh (QyHKIMM M3y4eHHBIX BHJIOB. I[loka3plBaTh CXEeMaTHYECKU

pAacIioJIOKEHUE HA KOOPJMHATHOW TIOCKOCTH rpadukoB GyHKIME Buga: Y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHUMOCTH OT 3HAYCHUI
K02 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W H300paXaTh CXEMaTHUYECKH TpauKyd KBagpaTHUHBIX (YHKIIUM,
OTNUCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (QYHKIUI 10 X rpadukam.

Pacno3naBaTe KkBaapaTHyHyro (yHKLIHIO 1O (OpMyIe, MPUBOIUTH MPUMEPHI
KBaJApaTUYHBIX (QYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIbHOCTH U MIPOTPecCH

Pacnio3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO IIPOrPECCUU MPU Pa3HbIX
croco0ax 3a7aHusl.

BbINONHATE  BBIYMCIEHHMS €  UCNOJb30BaHWeM  GopMmyd N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NEPBbIX N YJICHOB.

N300paxaTh YjeHBbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATEIBHOCTIMHM, B TOM YHUCIIE
3alayd U3 peaJbHOM JKM3HU (C HCMOJb30BAHMEM KaJbKYyJATOpa, LHUQPPOBBIX
TEXHOJIOTUH).
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K koHIly 00y4yeHust reomeTpuu B 7 Kjiacce 00y4JarOUIUiics MOTYYHUT CIASAYIOLINE
IPEAMETHBIE PE3YNIbTATHI:

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUYECKUE (DUTYPBI, ONPEACTIATh UX B3aUMHOE
pacmojoxXeHne, U300pakaTh TeOMETpUYEeCKUEe (GUTYPHI, BBIMNOJIHATH UYEPTEKU IO
YCIOBHIO 3a/1aun. M3MepATh JTUHENHBIE U YIJIOBbIC BEJIWYMHBI. Pemars 3agaum Ha
BBIYMCJIEHUE JJINH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOy1o OLEHKY JMHEHHBIX U YTJIOBBIX BEJIMUMH MPEAMETOB B PeaibHOU
KU3HHU, Pa3MEpPOB MPUPOJHBIX 00BEKTOB. Paznmuarh pa3mepbl 3THX OOBEKTOB IO
MOPSAJIKY BEJIMYHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCd  NpPU3HAKAMM  PABEHCTBA  TPEYTOJIBHUKOB, HCIIOJIb30BaTh
PU3HAKU U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TP PEIICHUU 3a]1a4.

[IpoBOIUTE JIOTMYECKHE PACCYKICHHS C HCHOJB30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd TPU3HAKAMM PAaBEHCTBA IMPSMOYTOJBHBIX TPEYrOJIBHUKOB,
CBOMCTBOM MEJIUAHBI, IPOBEAEHHON K THIIOTEHY3€ NPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, B
pELIEHNH N'eOMETPUYECKUX 3a1ay.

Onpenenars NapaieIbHOCTh NPSAMBIX C IIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yerT ¢
HAMHU cekymas. OnpeneisTe NapaJuleJIbHOCTh NPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSMOU 10 TOUEK APYTrOr MPSIMOM.

Pemrars 3amaun Ha KiteTyatoi Oymare.

[IpoBOIUTH BBHIYMCIICHUS] U HAXOJIUTh YUCIIOBbIE M OYKBEHHBIC 3HAUYCHUS YTJIOB
B T€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NIPU [EPECEYEHUH ABYX
NapajuIeIbHbIX NPSAMBIX CEKylled. Pemars npakTUyecKue 3aJauv Ha HaXOXKICHUE
YTJIOB.

Brnanerp NOHATHEM TEOMETPUYECKOIO MeECTa TOYEK. YMETh OINpPEIEATh
OMCCEKTpPHUCY yria U CEepPeIMHHBIA MEPIECHIUKYISP K OTPE3KY KaK '€OMETPUUYECKUE
MecCTa TOYEK.

@opMynupOBaTh ONPEACIEHUS OKPYKHOCTM W Kpyra, XOpAbl U JIAaMETpa
OKPYHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh HNPUMEHSTh 3THU CBOMCTBA IPHU
pelIeHnu 3aaa4.

Brnanerp NOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomb3oBaThest (akTaMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYrOJbHUKA IIEPECEKAloTCsl B OAHOM TOYKE, U O TOM, 4YTO CEPEIVHHBIC
IIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Bnagers moHsTHEM KacaTelbHOM K OKPY’KHOCTH, ITOJB30BaThCA TEOPEMOU O
NEPNEHINKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEAEHHOTO K TOUKE KaCaHUs.
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[Tonb30BaThCA NPOCTEUIIMMU T€OMETPUYECKUMH HEPABEHCTBAMU, IOHUMATh MX
NPAKTUYECKUNA CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHUS C MOMOIIBIO LUPKYJIS U
JINHENKU.

K konmy oOydenuss B 8 kiacce oOydaromuidcsi TMOMYYHUT CIEIYIOLIUE
IpEeIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh  OCHOBHBIE  BHUJbl  UYETHIPEXYTOJIBHUKOB, HUX  DAJIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKH NEPECEUECHHs] MEIMaH TPEyrojbHUKa (LEHTpa
Macc) B PEIICHNUH 3a/1ay.

Bragets noHsiTHEM cpeHEeN JIMHUM TPEYTOJIbHUKA U Tpaneluu, IPUMEHITh X
CBOMCTBA IIPH PELICHUU reoMeTpuueckux 3anad. [lons3oBarbcs Teopemon Paneca u
TEOPEMON O MPONOPLUMOHAIBHBIX OTpPE3KaxX, MPUMEHATh HX Uil PEIICHHS
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh NMpU3HAKK MOAOOUS TPEYTrOJbHUKOB B PELICHUU T€OMETPUYECKHX
3azay.

[lonb3oBatbes  Teopemoit Iludaropa pas pemieHUss TE€OMETPUUECKUX U
MpakTUYecKux 3aaad. CTpOUTh MaTEMATUYECKYIO MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Biagere mNOHATHSMM CHHyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TpeyroibHUKa. [l0ap30BaThCsl ATUMU TMOHATUSAMH JUIS PEILEHUS
NPaKTUYECKUX 3a]a4.

Beruucnars (pa3inyHbIMU cIOCOOaMM) TUIONIAb TPEYrodbHUKA W ILIOIIAJH
MHOTOYTOJIbHBIX (pUryp (mosib3ysch, rjae HEOOX0AUMO, KAIbKYJISITOpoM). [IpumeHaTs
[OJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3aJadax.

Biagete DOHATHSAMM BIMCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIIOIb30BaTh
TEOPEMbl O BIMCAHHBIX YIJIAX, YIIaX MEXIy XOpJaMu (CEeKyIIMMH) U YIiie MEXIy
KacaTeJIbHOM M XOpJO0M NPU PEIICHUHN T€OMETPUYECKUX 3a1a4.

Brnagere NOHSATHEM OINKMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
ONKMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUU 3a/1a4.

[IpuMeHATh TOJSyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTE€MaTHYECKHE
MOJIENIU JJIs1 33]1a4 PeabHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OpUMEHEHUEM TMOoA0OMsS U TPUTOHOMETpUM (TOJIB3YACh, TJ€ HE0OXOAUMO,
KaJIbKYJISITOPOM).

K xonmy oOydenus B 9 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMHU OCTPBIX YIIIOB, HAXOJUTh C UX MOMOUIBIO
pa3IMYHbIE JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJbHBIX
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TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOpA) IJIWHBI W YIJbl JJIA
HETaOJIMYHBIX 3HAYCHU.

[Tonb30BaTbea (opMysaMu HPUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIICHHA MEXIYy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJISi HAaXOXACHMS Pa3IMYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHHE TPEYTrOJbHUKOBY), TPUMEHATh HX IpHU
pELIEHNN T€OMETPUYECKUX 3a/1ay.

Brnagers nmouatusMu npeoOpa3zoBaHHs MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB
nono6ubix ¢uryp. Ilonb3oBaTtbes cBOMCTBaMH MOAOOHS TMPOU3BOJIBHBIX (QUTYD,
YMEThb BBIYUCIIATH JJIUHBl M HAXOAWUTh YIJbl Y MOAOOHBIX ¢uryp. Ilpumensars
CBOMCTBa MOAOOMS B MPAKTUYECKUX 3a7adaxX. Y METh IPUBOAUTH IPUMEPHI MOJOOHBIX
(Guryp B OKpy>KaroleMm MHpE.

[lonb30oBaTbcad TEOpeMamMu O MPOMU3BEIECHUHU OTPE3KOB XOp[, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpamH, IMOHUMAaTb WX TE€OMETPUYECKUH M (PU3MUecKuii
CMBICI, NPUMEHATh HMX B PEIIEHUM TEOMETPUUYECKHX M (U3NYECKUX 3ajad.
[IpuMeHATh CKaJISIpHOE POU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[lonb30BaThCd METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSThH €r0 B PELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagete NOHATHSAMU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI AYTM OKPY>KHOCTH W PaJWaHHON MEpbl yIJIa, YMETh BBIYUCIATH IUIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxonuth ocu (MaM UEHTPBI) CUMMETPUU (PUTYP, NPHUMEHSITh IBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh TNOJyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTE€MaTHYECKHE
MOJEINU AJIA 33a]1ay peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3YSACh, TIE
HEO00XO0JIUMO, KATBKYJISITOPOM).

K xonmy obydeHus: yueOHOTO TipenMera «BeposiTHOCTh W CTaTUCTHKa» B 7
KJ1acce 00yJaronuics MOTYIUT CIICIYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yutate wuHOpPMAIUIO, MPEACTABICHHYI0 B TaOJMIIaX, Ha JHarpamMmax,
NPEACTABIIATh JaHHbIE B BHUAC TAOJUIl, CTPOUTH JAWArpaMMbl (CTOJIOMKOBBIC
(cTonmbuatkie) ¥ KPYroBBI€) IO MAaCCHBAM 3HAUCHUM.

OnuceiBaTh W HWHTEPIPETUPOBATH  peajbHbIE  YUCJIOBBIC  JaHHBIE,
MIpPE/ICTaBJICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.
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Hcnonp30BaTh uisi ONHMCAHUSA JAHHBIX CTATUCTHUYECKHE XapAKTEPUCTHUKU:
cpenHee apupMeTuyeckoe, MearuaHa, HauOoJblllee U HaMMEeHbIlIee 3HAaUeHU s, pa3Max.

NmeTs mpencTaBiieHHE O CIIydalHOM W3MEHYMBOCTH Ha IpUMEpax IEH,
(¢u3nYeCKuX BEJIMYMH, AHTPOIMIOMETPUYECKUX JAaHHBIX, MMETh MPEICTABICHUE O
CTaTUCTUYECKON YyCTOWYHUBOCTH.

K koHmy oOyuenus B 8 kjacce oOyyaromuiicss TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

W3Bnekate u mnpeoOpa3oBbIBaTh HHQPOpPMAIMIO, TPEACTaBICHHYIO B BHJIE
Tabnul, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHUJEC TaONHUIl, JUarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOINBID CTAaTUCTUYECKUX IOKa3aTelel: CpeHHUX
3HaYeHUI U Mep paccerBaHus (pa3Max, JTUCIEPCUsl U CTaHIaPTHOE OTKJIOHEHHUE).

Haxonuth 4aCTOTHI YHCIOBBIX 3HAYEHUN U YaCTOThI COOBITHIA, B TOM YHCIE IO
pe3yibTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITUM B OIBITax, 3HAas BEPOSITHOCTU
AJIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.

Hcnons3oBathk rpaduyeckre MOJAENH: AEPEBO CIy4ailHOrO SKCIEPUMEHTA,
qyarpamMMbl DWepa, YuCciaoBas mpsmast.

OnepupoBaTh NOHATHSMHU: MHOXECTBO, IIOJMHOXECTBO, BBIIOJIHATH ONEpalun
HajJ MHOXECTBaMH: OOBEAMHEHUE, I[IepeceueHue, JONOJHEHHE, IepeUUCIATh
JJIEMEHTHI MHOXECTB, IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduueckoe MpeAcTaBiICHUE MHOXKECTB U CBSI3€H MEXAY HUMU
JUISl OIMCAHUS MIPOLIECCOB U SIBJIEHWW, B TOM YHUCJIE IPU PELIEHUHU 3a1a4 U3 JAPYTIUX
y4eOHBIX MPEAMETOB U KypCOB.

K koHmy oOyuenus B 9 kjacce o0OydyarlomMiAcs TMONYYUT CIEAYIONINE
IIPEAMETHBIE PE3YIIBTATHI:

N3BnekaTth U npeoOpa3oBbIBaTh HHPOPMAIINIO, MPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BUJIE TaOJMIl, TUarpamm, rpadukoB, NPeCTaBIsATh JAaHHbIE B BHJIE
TaOJINII, TUarpaMm, rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM TIepeOOPOM BAPUAHTOB, a TaKXke C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU 11 MACCHUBOB YHMCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPHI PACCEUBAHUS.

HaxoauTh 4acToThl 3HAYEHWH M YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHMI B W3YYEHHBIX OIBITAX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHSX
WCHIBITAaHUN 10 TIEPBOTO YCIIEXa, B CEPUSX UCIIBITAaHUN bepHyIuun.
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Nmerp npencraBieHue O CIIydalHOM BEIMYMHE W O PaCHpEleIeHUU
BEPOSTHOCTEM.

NMeth mpeAcTaBieHHME O 3aKOHE OOJBIIMX YHCEN KakK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
Neni/mm Konnuecto yacos
HanmeHnoBaHMe pa3je/ioB H TeM POrpaMMBbl
Bcero KonTponbHbie
paboTsI
1 [ToBTOpeHnue 3
2 HarypanbHbie uncna 16 1
3 CroeHue U BBIYUTaHUE HATYyPATbHBIX YHCEI 32 2
4 YMHOKEHHE U AeNIeHHE HAaTypaJbHBIX YUCEN 36 2
5 OOBIKHOBEHHBIE TPOOH 19 1
6 Hecsatuanbie npodu 48 3
7 [ToBTOpeHme 21
8 Pezeps 3
ITepeBoaHOI 3K3amMeH
OBLIEE KOJIMYECTBO YACOB I10 175 9
[TPOI'PAMME
6 KIIACC
KonunuecTBo yacos
Ne /i HanmenoBanue pa3enoB U TeM NporpaMMbl
Bcero  KontposbHbIE
paboThI
1 IToBTOpenue 5 kiacca 3
2 JenuMocTh HaTypajbHbBIX YHCEI 15 1
3 OOBIKHOBEHHBIE IPOOHU 37 3
4 OTHOIIECHUSI ¥ IPOTIOPIIMT 27 2
5 Pammonanbable ynciaa U AeficTBUS HAJ HUMA 70 5
6 IToBTOpeHUe 23
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 175 11
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AJI'EBPA

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesoB U TeM KoHTpoJbHbIe
n/n Bcero o0pa3oBaTe/bHbIe
NpOrpamMmbl padoTsI
pecypchl
1 Uucna 1 BEIYUCICHHUS. o5 1 bubmuoreka [JOK
Panmonansubie uncia https://m.edsoo.ru/7f415b90
5 Anrebpanyeckue 97 1 bubnmoreka [JOK
BBIPAKECHUS https://m.edso0.ru/7f415b90
3 VYpaBueHus u 20 1 bubnuoteka [JOK
HEPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunate! u rpaduxmy. 24 1 bubmuoreka [JOK
OyHKIMH https://m.eds00.ru/7f415b90
5 [ToBTOpEenue n 6 1 bubnuorexa [JOK
000011EHNE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 102 5
I10 ITPOI'PAMME
8 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uu¢posbIe)
pa3aesioB U TeM KoHTpoabHbIe
n/n Bcero odpa3oBaTejbHbIE
NMpPOrpamMmbl padoThI
pecypchl
1 Yucnia 1 BBIYUCICHUS. 15 bu6mmoreka [IOK
KBanparHubie KopHH https://m.edsoo.ru/7f417af8
UYucna v BBIYHCICHUS.
2 CTeneHb ¢ 1elbIM 7 bubmorexa HOK
i https://m.edsoo.ru/7f417af8
MoKa3areieM
Anrebpanueckue
3 BhIpakeHus. KBagpaTHbIit 5 1 bubmorexa HOK
p ' AP https://m.edsoo.ru/7f417af8
TpEXUICH
Anrebpanueckue
4 BBIpAKEHUS 15 1 bubmorexa HOK
p ' https://m.edsoo.ru/7f417af8
AnreGpanueckas qpoob
VYpaBHEeHHUs U Eub OK
5 HepaBeHcTBa. KBanpaTrHbie 15 1 nommoreka L1

ypaBHEHHUS

https://m.edsoo.ru/7f417af8
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VYpaBHeHus u

bubmuoreka [JOK
6 HepaBeHCTuBa' Cucrenme! 13 https://m.edsoo.ru/7f417af8
ypaBHEHHI
YpaBHeHuUs U
7 HEpaBEHCTBA 12 1 bubmoreia LOK
p ' https://m.edsoo.ru/7f417af8
HepasencrBa
3 @ynkuuu. OCHOBHBIE 5 bubnuoreka [IOK
MMOHSATHUSA https://m.edsoo.ru/7f417af8
9 OyHk1uu. YnucmoBsie 9 bubmuoreka [JOK
byHKIUN https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosTopenne 1 obodwmenHe 0 . https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 102 5
10 ITPOI'PAMME
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (uudposBbie)
KonTpoJabHble
n/n H TeM NPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcsbl
1 Hucna v BBIYKCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTENIbHBIE YUCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHS 1 HEPABEHCTBA.
2 YpaBHEHUS ¢ OHON 14 1 bubmorexa HOK
p . a https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 VYpaBHEHUS 1 HEpABEHCTBA. 14 1 bubnnoreka [JOK
CucreMsbl ypaBHEHU https://m.eds00.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnuoteka [JOK
HepaseHcTBa https://m.edso00.ru/7f419d08
bu6mmorexa [IOK
> Dy 16 1 https://m.edso00.ru/7f419d08
6 Yucnosbie 15 1 bu6mmorexa [IOK
MOCJIEN0BATEIBHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpeHue, 006001IIEHNE, 18 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB 102 5

I10 ITPOT'PAMME
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I'eomeTpus

7 KIIACC
N HaumenoBanue KosmuecTBo yacos DJIeKTPOHHbIE
[
. pa3jaesioB U TeM B Konrpoabnsie (uupposbie)
NPOrpamMMbl cero padoThI o0pa3oBaTe/bHbIE
pecypcsl
IIpocreiimme
reoMeTpuyeckue Qurypsl
U UX CBIZ)I‘/'ICTBa ey 14 bubmorexa OK
’ https://m.edsoo.ru/7f415e2e
N3mepenue
FeOMETPUUYECKUX BEIUYUH
bu6mmoreka [IOK
Tpeyrompikir 22 1 https://m.edsoo.ru/7f415e2e
[TapamiensHblie npsMbIe,
CVMMA VOB 14 1 bu6mmoreka [IOK
Y T https://m.edsoo.ru/7f415e2e
TpEeYroJbHUKA
OKpY>XHOCTb U KPYT.
4 Fe(f)l\?[,j[ I/IquKI/Iepyr 14 1 bubmorexa LHOK
p https://m.edsoo.ru/7f415e2e
IIOCTPOEHHUS
[ToBTOpeHuEe, 0600MIEHNE 4 1 bubnnoreka [HOK
3HaHUHI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 4
I10 ITPOT'PAMME
8 KNIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3ie/ioB u
(uudgposrbie)
n/n TeM NPOrpaMmbl KonTpoJsbHbie
Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcsl
N bubmmoteka IIOK
HeTpipExyrombHiin 1 L https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
IIPONOPLIUOHAIBHBIX 13 1 bu6muoreka [JOK
OTpe3Kax, MoJ00HbIE https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
IImomans. Haxoxxnenue
IJIOLIAJEN TPEYTOJIbHUKOB U 12 1 bu6muoreka [JOK
MHOT'OYTOJIBHBIX (pUTyp. https://m.edsoo.ru/7f417e18
[Tnomanu moxoOHBIX GUryp
4 Teopema [Tudaropa u Hauana 9 1 bubnuotexa [JOK
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TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
OKpYKHOCTb U KPYT. bubnuorexa [JOK
5 9 1
['eomeTprueckue nocTpoeHUs https://m.edsoo.ru/7f415e2e
VYTIIBI B OKPY)KHOCTH.
Briricannbie 1 onucaHHbIC
6 YeTHIPEXyrOJIbHUKN 11 1 bubmmorexa [IOK
PEXYT ] https://m.edso00.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxxHocTen
; [ToBTOpeHME, 0600IIEHNE 3 1 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 68 7
ITPOI'PAMME
9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB
Kontpoabunie  (uupposbie)
n/n H T€M NPOrpamMMbl Bcero
padoThl o0pa3oBaTe/ibHbIE
pecypcsbl
Tpuronometpus. TeopeMbl
1 KOCHHYCOB M CHHYCOB 16 1 bubmorexa [JOK
Y yCOoB. https://m.edsoo.ru/7f41al2c
Pemenue TpeyroabHUKOB
[IpeobpazoBanue moaoowms.

5 Mertpuueckune 10 1 bubnnoreka [JOK
COOTHOILIEHUS B https://m.edsoo.ru/7f41al2c
OKPY’KHOCTH

bu6mmoreka [IOK

3 Bexropst 12 . https://m.edsoo.ru/7f41al2c

4 JlekapTOBBI KOOPIMHATHI 9 1 bubnuotexa [JOK
Ha MIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE
MHOTOYTOJIBHUKH. J[rHa

5 OKPYKHOCTH | IUIOMIAb 8 bubmmorexa LOK

py https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue
TJIOIAIe M
bu6mmorexa [IOK

6 JpmkeHis w0ckocTh 6 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenwme, 0600IIEHNE, 7 9 bu6mmorexa [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f41al2c

OBHIEE KOJIMYECTBO YACOB 68 6

10 ITPOI'PAMME
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BEPOATHOCTDb U CTATUCTUKA

7 KIIACC
KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB (uudposBbie)
KoHTpoJbHbIe
n/m U TeM MPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI
pecypchl
bubmuoreka [JOK
1 HpezcTapicHte AaHHELX ! https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OmHcatenpiias cTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
3 CnyJaitHass ©3MEHYMBOCTh 6 bubmorexa [JOK
v https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
4 Brenerme s Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTE M yacToTa 4 bubnunoreka [JOK
CITy4aifHOTO COOBITHSA https://m.edsoo.ru/7f415fdc
5 O0600meHue, 5 2 bu6mmoreka [IOK
CHCTEMAaTHU3alNs 3HAHUI https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB 34 5
I1O ITPOI'PAMME
8 KJIACC
N HanmeHnoBanue KoanuecTBo yacos DJIeKTPOHHbIE
[
w/n pa3aesioB u TeM B Konrpoabnsie (uupposbie)
NpoOrpamMmbl cero padoThI o0pa3oBaTejibHbIE
pecypchl
bubnmorexa LIOK
! HpencTaBicHie AaHHbX 4 https://m.edsoo.ru/7f417fb2
OnucarenbHas
2 cratucTtuka. PaccenBanune 4 bubmorexa [JOK
' https://m.edso00.ru/7f417fb2
JTAHHBIX
3 Cny4aitHas “3MEHUYMBOCTh 4 bubmorexa [JOK
ya https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
3 Mroxectsa > https://m.edsoo.ru/7f417fb2
4 BepostHOCTB M yacToTa 5 bubmuoreka [IOK
CITy4aifHOTO COOBITHS https://m.edso0.ru/7f417fb2
5 BBenenue B Teoputo 4 bubmuoreka [IOK
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rpa¢os https://m.edsoo.ru/7f417fb2
N bu6nmmoreka IIOK
6 Caysaitieie coObITHA > https://m.edsoo.ru/7f417fb2
7 O06o0meHue, 5 1 bubnuoreka [{OK
cUcTeMaTu3alus 3HaHUU https://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB 34 1
1O ITPOI'PAMME
9 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3ejioB H TeM KonrpoJibHeie
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmmabl padoThbI
pecypchl
1 [ToBTOpenue kypca 8 4 bubnmnoreka [HOK
KJlacca https://m.edsoo.ru/7f41a302
DeMeHThI bubnuoreka IIOK
2 4
KOMOHWHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas 4 bubnmnoreka HOK
BEPOATHOCTH https://m.edsoo.ru/7f41a302
bu6nuoreka [IOK
4 nu b
CTBITARHA HEpHYILH 6 https://m.edsoo.ru/7f41a302
. bubanoreka LIOK
> Cayuaiinas Benina 6 https://m.edsoo.ru/7f41a302
bubanoreka LIOK
6
ObobrmenHe, KORTPOIH 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB 34 1

I10 ITPOT'PAMME
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