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1. llosicHUTe/IbHAS 3aIHCKA
MartemaTuka 5-6

[TpuoputeTHBIME LIETSIMU O0yUEHHUSI MaTeMaTUKe B S—6 Kilaccax sIBISIOTCA:

e MpOAOHKeHHE (POPMUPOBAHMS OCHOBHBIX MATEMATHUECKUX MOHITHH (YHCIIO,
BEJIMYHMHA, TeoMeTpuueckas purypa), ooecreurBarouX TPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHMS 00yUaIOIINXCS;

e Pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEW OOydaromiuxcs,
ITO3HABATEJIbHOM AKTUBHOCTH, HWCCIEAOBATEIICKUX YMEHUM, WHTEpeca K
U3YUYEHHUIO MaTEMaTUKH;

e TMOJBEJCHUE O00yYaroUUXCsl Ha JAOCTYIMHOM J/JII HMX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMATUKH U OKPY’KaOILIETO MUPA;

e (¢opmupoBaHue (YHKIIMOHATHLHON MaTEMaTHYECKONW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh ~MaTEMaTHYECKWE€ OOBEKThl B  PEAJbHBIX JKU3HEHHBIX
CUTyalUsX, MPUMEHSATh OCBOEHHBIE YMEHMS [JIsi PELICHHUS MPAKTHUKO-
OpPUEHTUPOBAHHBIX 33/1a4, MUHTEPIPETUPOBATH IOJTYUYEHHBIE PE3yJbTaThl U
OLICHMBATh UX HA COOTBETCTBUE MTPAKTUYECKON CUTYALINH.

OCHOBHBIE JIMHMM COAEPKAHUSA Kypca MaTeMarTuku B S5—6 Kiaccax -—
apudMeTnyecKas U TeoOMeTpUIecKas, KOTOpbIe pa3BUBAIOTCS MapalieTbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOMW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJHA OT JAPYToH, a B
TECHOM KOHTAaKT€ M B3aUMOJCHUCTBUU. Takke B Kypce MAaTEMAaTHKA HPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONKUCATEIbHON CTaTUCTUKHU.

N3yuenue apudmMeTnueckoro maTepualia HauMHAETCAd CO CHCTEMAaTH3aluu U
pa3BUTHSI 3HAHUW O HATYypAJIbHBIX YHCIAX, MOJYYEHHBIX HA YPOBHE HA4YaJIbHOTO
oOmero oopazoBanusi. [Ipu 3TOM COBEpIIICHCTBOBAHNE BBIYUCIUTEIBHON TEXHUKU U
(opMHpOBaHHE HOBBIX TEOPETHUYECKUX 3HAHUUA COYETAETCSI C  Pa3BUTUEM
BBIYUCIIUTEILHON KYJIBTYpbl, B YAaCTHOCTU C OOYYEHHEM MPOCTEHIINM MpuéMam
NPUKUAKA U OLEHKU PE3yJbTaTOB BbIYUCICHUN. M3ydeHHe HaTypalbHBIX YHCEN
npoJokaeTcs B 6 KiacCe€ 3HAKOMCTBOM C HAYAJIbHBIMH TOHATHSIMU TEOPHUH
JEITUMOCTH.

Hauano uzyuenusi 0ObIKHOBEHHBIX U JECATUYHBIX APOOE OTHECEHO K 5 Kiaccy.
DTO MEpBbI 3Tall B OCBOCHUH APOOEi, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesMU, TOHATUSMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO AECITUUHBIX IpOoOeii, uTo 11e1eco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JI0KEHUS YMCIIOBOM JIMHWUHW, KOTJa MpaBuja JECUCTBUU C
JNECATUYHBIMU JPOOSIMH  MOXHO OOOCHOBaTh YK€ M3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JIEUCTBUIN C OOBIKHOBEHHBIMHU JPOOSMU. 3HAKOMCTBO C JECATUUYHBIMU
IPOOSIMU PACHIUPUT BO3MOXKHOCTHU JIJISi TIOHUMAaHUS OOYYaIOIMUMHUCS TPHUKIATHOTO
MIPUMEHEHUSI HOBOM 3aIUCH MPU U3YYEHUU APYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucroiab3oBaHuu. K 6 Kiaccy OTHECEH BTOpPOM dTalm B HU3YYEHUHM JpoOeu, Tje



IPOUCXOANT COBEPLICHCTBOBAHWE HABBIKOB CPaBHEHHUsS M IPeoOpa3oBaHUs APOOEH,
OCBOCHHME  HOBBIX  BBIYUCIMTEIIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHUKH
BBIYHCIICHHUH, B TOM YMCJI€ 3HAUCHUN BBIPAKEHUH, COJIEPIKANX U OOBIKHOBEHHBIE, U
JECSITUUHBIE JpOOHU, YCTAaHOBJIEHHE CBS3EH MEXIYy HUMH, PacCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCOOEHHOCTBIO U3YYEHUS MOJIOKUTENBHBIX U OTPULIATEIBHBIX YUCEN SIBISETCS
TO, YTO OHM TaK)X€ MOTYT paccMaTpuBaTbCid B HECKOJBbKO 3TanoB. B 6 kiacce B
HayaJle U3y4eHHsi TeMbl «lloJ0KHUTENBHBIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noarema «Llemple 4ymcia», B paMKax KOTOPOHM 3HAaKOMCTBO C OTPULATEIbHBIMU
YUCIAMH M JEUCTBUAMH C TMOJOXKUTEIbHBIMM W OTPULATEIBbHBIMU YHCIAMU
MIPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO MO3BOJISET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH O0YYAIOIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMHU MOHSATUSMHU
TEMbl, B TOM 4YHCJI€ M C IpaBWIaMHU 3HAKOB IPH BBIIOJHEHUU apU(PMETHUECKUX
neiictBuil. M3yueHue palMOHAIBHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
IIPOJIOJKEHO B Kypce alreOpbl 7 Kiacca.

[Ipn oOyueHuH pelIeHUI0 TEKCTOBBIX 3a/ady B 5—6 Kiaccax HCMONb3YHTCA
apudmernueckue npuémsl pemieHus. [Ipu oTpaboTKe BBHIYMCIUTEIBHBIX HaBBIKOB B
5—6 Kiaccax paccMaTpHUBAIOTCSl TEKCTOBBIE 3aJaud CJIEAYIOIIMX BHJOB: 3aJaud Ha
IBUKEHHE, HAa YaCTH, HAa MOKYIIKH, Ha pabOTy U MPOU3BOAUTEIBLHOCTD, HA MIPOLIEHTHI,
Ha OTHOUIEHWS W mnponopuuu. OOydarouecs 3HAKOMSTCS C MPUEMaMU PELICHUS
3ajay 1mepedopoM BO3MOXKHBIX BApUAHTOB, ydyarcs pabotarb c¢ UHGOpMaIMei,
IIPEICTaBIICHHON B (hopMe TaOIUI] WIIH TUATPAMM.

B nporpamme yueGHOro kypca «MaTtemaThkay NpeaycMOTpeHO (OpMHUPOBAHHE
MPOIEIEBTUUECKUX aIreOpandecKux NpeacTaBieHnid. bykBa Kak CHMBOJI HEKOTOPOIO
Yyycia B 3aBUCUMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa BBOAMUTCS TOCTENEHHO.
bykBeHHass CUMBOJMKA IIMPOKO MCIOJIB3YETCS MPEXKIAE BCEro s 3alucu OO0LuX
YIBEpXKACHUA U TpeiokKeHu, (opMys, B UYAaCTHOCTH [UIsl BBIYUCIICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B mporpamme yueOGHOro kypca «MaremMaTukay NpeICTaBlIeHAa HarjsaHas
reOMETpHsl, HAlPaBJICHHAs HA Pa3BUTHE OOPa3HOrO MBIIUICHHS], TPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTEIbHBIX YMEHHH. OTO BaXHBIH O3Taml B HU3YYECHUU
Ir€OMETPUHN, KOTOPBI OCYILIECTBIIIETCS HA HAIVISIHO-NIPAKTHUYECKOM  YPOBHE,
ONMUpaeTcsl Ha HarIsigHo-o0pa3Hoe MbIIUIEHHE oO0ydJaromuxcsa. boinbmas posb
OTBOJIUTCSA MPAKTUYECKOU NEATEIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIECIMPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTrypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOH(MUTyparusMH, ydaTcsi u300pakaTh MX Ha
HEJTMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIme cBoicTBa. B



IPOLECCE U3YyUEHUS HATJIAHOW FEOMETPUM 3HAHUS, OJTYYEHHbIE 00yJaloIUMuUCs Ha
YpOBHE HauyaJbHOTO 001Iero 00pa3oBaHMsl, CHCTEMATHU3UPYIOTCS U PACIIUPSIOTCA.

CormacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4aeTcsi HHTETPUPOBAHHBIN
npeamer «MaTtemaTtuka», KOTOPbIM BKJIIOYAeT apUPMETHUECKUd MaTepuanl u
HarJsAHYI0O TEOMETPHUIO, a TaKXKe MpONEIEBTUUECKUE CBEACHHUS W3 aireOpsl,
AJIEMEHTHI JIOTUKU U Hayaja ONUCATeIbHOM CTaTUCTHKHU.

Ha uzyuenune yuebHoro kypca «Matematuka» otBoautcs 340 yacoB: B 5 kiacce
— 170 4acoB (5 gacoB B Hefien0), B 6 kiacce — 170 gacoB (5 yacoB B HEJEIIIO).

Auredpa 7-9

Anrebpa sBISETCS OJHMM M3 OINOPHBIX KYpPCOB OCHOBHOTO  OOIIETO
o0pa3oBaHMs: OHa 00ECEeUYrnBAET M3yYEHUE OPYTHMX IUCUMUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO s
OpOAOKEHUsT 00pa30BaHMs U B MOBCEIHEBHOW kHU3HU. Pa3BuTHe y 00ydarommxcs
Hay4YHBIX TPEACTABIECHUN O MPOUCXOXKIEHUUM U CYIIHOCTH airedpandyecKkux
abcTpakiuii, crioco0e OTpa)KEHUsI MaTEMaTUYECKON HAYKOM SIBIEHUI U MPOLIECCOB B
IpHUPOJIe U OOIIECTBE, POJIN MATEMAaTUIECKOTO MOACINPOBAHUS B HAYYHOM TIO3HAHUU
U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS U KauecTB
MBILLUIEHNS, HEOOXOIUMBIX Ul aJanTalii B COBPEMEHHOM LM(PPOBOM OOIIECTBE.
N3yuyenune anreOpsl oOecrnieunBaeT pa3BUTUE YMEHHsS HaAOMI0JaTh, CPAaBHHUBATh,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JCHCTBHS W BBIBOABI, (POPMYIUPOBATH
yrBepxaeHus. OcBoeHHE Kypca aireOpbl 0OecreyrMBaeT pa3BUTHE JIOTHYECKOTO
MBILUICHUS OOYYaroIIMXCSi: OHU HUCIHOJB3YIOT JENYKTUBHbIE M HWHIYKTHBHBIC
paccyxjeHus, oO0OOIIeHHe W KOHKpPETH3allHio, aOCTparupoBaHWE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoyaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOATEIIHLHOU
NEeATENBHOCTH O0YUaroIIUXCsl, MOATOMY CaMOCTOSITENIbHOE PEIICHUE 3a/1ay SBIISIETCS
peanu3zanuent AesTeIbHOCTHOIO MPUHLUIIA O0yUEHUSI.

B crpykrype mporpaMmbl yaeOHOTO Kypca «Anredpa» AJjis OCHOBHOTO OOIIETo
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATeIbHO-METOANYECKUE JIMHUU:
«Uucnma ¥ BBIYUCICHUSN», «ANTreOpanveckue BBIPAKEHUS», «YPaBHEHHUS U
HEPABEHCTBA», «DyHKIMM». Kaxnas u3 3TUX coaepKaTeabHO-METOAUYECKUX JTUHUAN
pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOICHUCTBYS C IPYTHUMHU
ero nuHUAMH. B Xxozme wu3yueHuss ydyeOHOro Kypca OOy4aromMMCS MPUXOAUTCS
JIOTUYECKH PacCyX1aTh, UCMOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3H C
3TUM B TMPOrpaMMy ydeOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3Jelax MaTeMaTH4eCKOro
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYaIOIIUMHUCS  OCHOB
YHHUBEPCAJIHHOTO MaTeMaThdeckoro s3bika. CopepKaTenpHOW € CTPYKTYPHOMU



OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copepxxanne nuHUM «Yucna ©  BBIYUCICHHUS» CIYKUT OCHOBOM Jis
JanbHEHIIero M3y4yeHUus MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyUYaIOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /JIs MOBCEIHEBHOU
KHU3HU. Pa3BuTHE MOHATHS O YUCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHANBHBIMU W UPPAUOHATIBHBIMUA YHCJIaMH, (HOPMUPOBAHHEM
IPEICTaBICHUN O JACUCTBUTEIBHOM YHUCIE. 3aBEpIICHUE OCBOCHUS YMCIOBOW JTMHUU
OTHECEHO K cpefiHeMY 0011eMy 00pa30BaHHUIO.

ConepxaHue IBYX alireOpandecKux JIMHUN — « AIreOpanvecKue BIpaXKCHUsD» U
«YpaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOydarommxcs
MaTEMaTHYECKOTrO amnmapara, HEOoOXOAMMOTO Ui pEIICHHs 3a1ad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHus y4e€OHBI MaTepual TPYNIHUPYETCS BOKPYT pPalMOHATBHBIX
BBIpKEHUI. Aurebpa IEMOHCTPHpPYET 3HAYCHHE MAaTEMAaTUKH Kak S3bIKa IS
MOCTPOCHUS MAaTEeMATUYECKUX MOJIEJICH, OMMCAHUS MPOILIECCOB U SIBICHUN PeaTbHOTO
mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKe JajbHEHIee pa3BUTHE
QJITOPUTMUYECKOIO MBIIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
uHpOpMATUKKA, W  OBJAJCHUE  HABBIKAMU  JICNYKTUBHBIX  PaCCYKICHHM.
[IpeoOpazoBanrie CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (yHKIMOHATBHO-TpAUUYECKON JIMHUM HAIEJICHO Ha MOJy4YeHHUe
00yJaroImMMUCS 3HaAHUN 0 PYHKIMAX KaK BaXKHEHUIIEH MaTeMaTHYECKOM MOACITH IS
OMHCaHUsl U MCCIEAOBAHUS Pa3HOOOPA3HBIX IMPOILECCOB M SIBICHUW B TPHUPOJE U
oOmectBe. M3yuenne mMarepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIMXCS YMEHUs
WCIIONIb30BaTh pa3jMuHble BBIPA3UTENbHBIC CPEICTBAa S3bIKA MaTEeMAaTHKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKIaa B (OpPMHPOBaHUE
MPEICTABIICHUN O POJIM MATEMATHKU B PA3BUTHH IIUBWJIM3AIIUU U KYJIbTYPHI.

CornacHo ydyeOHOMYy TUIaHy B 7-9 Kiaccax wu3yyaercs Y4eOHBIM Kypce
«Anredpa», KOTOPBIA BKIIOYACT CJEAYIONINE OCHOBHBIC pa3leibl COJACpIKAHUS:
«Yucna © BBIUKCICHUSN», «ANTEOpandecKue BBIpAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHKINM.

Ha u3yuenue yuebHoro kypca «Anredpay» orBonutcst 306 yacos: B 7 Kiacce —
102 gaca (3 gaca B Heento), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kiacce —
102 gaca (3 yaca B HeIeINIO).

I'eomerpus 7-9



['eomeTpusi Kak OOWH U3 OCHOBHBIX pPAa3/eliOB IIKOJbHOM MaTEMATHKH,
MMEIOIIUI CBOEW 1eNbl0 O00ECHeunTh HM3YYCHHE CBOWMCTB W pPa3MepoB (UTYp, HX
OTHOILLIEHUH ¥ B3aMMHOE PACIIOJIOKEHUE, OIUPAECTCSA HA JIOTHYECKYIO, TOKA3aTEIbHYIO
nuHut0. LleHHOCTh W3y4YeHUs: FeOMETPUM Ha YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs
3aKJII0YAETCS B TOM, YTO OOYYAIONIMICS YYHUTCS MPOBOJUTH JOKa3aTelIbHBIC
pacCy X IeHus, CTPOUTh JIOTUYECKUE YMO3AKIIOUYEHUS, JOKa3blBaTh HWCTUHHBIC
YTBEPKJICHHUSI U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKACHUS «OT
MPOTUBHOTO», OTJIWYAaTh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpATHBIC
YTBEPKICHUS.

BTtopoli 1enpi0 u3ydeHHs] TEOMETPUU SBISIETCS HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEIIEHWH KAaK MaTEeMaTHYECKUX, TaK M MPAKTHUYECKHX 3aj]ad,
BCTPEUAIONIUXCS B pealibHOU ku3HU. OOyYaromuiicss JOKEH HAyYUThCS ONPEETUTh
Tr€OMETPUYECKYIO0 (PUTYpY, ONMKCATh CIOBAMHM JAHHBIN YEPTEX WM PUCYHOK, HAWTU
IUIOIIA/Ib 3€MENBHOTO Y4acTKa, paCCYUTATh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabenst uiau TpedyeMble pa3Mepbl rapaxa JJisi aBTOMOOMJIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JIMHHUS B U3y4eHUM reomerpuu. llpu pemenun 3agad
MPAKTUYECKOI0 XapaKkTepa OOyYarOIIMIICS YUUTCS CTPOUTh MAaTEMATHYECKHE MOJEIN
pealbHbIX KU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYUCIEHUS M  OICHUBATh
aZI€KBATHOCTH ITOJIyYEHHOTO pe3yibTaTa.

KpaiiHe BakHO NOJUEPKUBATH CBA3M TE€OMETPUU C JPYTUMHU Y4EOHBIMU
MpeAMETaMi, MOTUBUPOBATH HCIIOIb30BATh ONMPEAEIECHUS T€OMETPUUECKUX (DUTYp U
MOHSATUH, IEMOHCTPUPOBATH PUMEHEHHE MOJTYYEHHBIX YMEHUHN B (DU3UKE U TEXHUKE.
OTtu cBsi3u Haubojee sipko BUAHBI B Temax «Bektops», «Tpuronomerpuyeckue
COOTHOIICHUS», «MeTon koopauHat» u « Teopema [Tudaropay.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U HUX CBOHCTBa», «l3mepeHue
r€OMETPUYECKUX BEIMYHMHY, «/]eKapToBbI KOOPAMHATHI HA TIOCKOCTHY», «BeKkTopbI»,
«JIBmxenust mnockoctuy, «IIpeodpazoBanus mogo0ous».

Ha usyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kinacce — 68
gyacoB (2 4aca B HeJleno), B 8 kiacce — 68 yacos (2 4aca B Heneno), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

BeposiTHoCTh M cTaTucTHKA 7-9

B coBpemeHHOM MUGPOBOM MHUPE BEPOSTHOCTh U CTATUCTHKA IPHOOPETAIOT BCE
OOJIBITYIO 3HAYUMOCTh, KaK ¢ TOYKH 3PCHUS MPAKTHUYCCKUX MPUIIOKCHHUM, TaK U HX
pomu B 00pa3oBaHWH, HEOOXOIMMOM KaXKIOMY 4YeJoBeKy. Bospacrtaer umcio
npodeccuii, mpu OBJIAJIEHUU KOTOPBIMU TpeOyeTcs xopolnas 0a3oBasi MOATOTOBKA B
00JIacTU BEPOSTHOCTH W CTATHUCTHKHU, TaKas MOJTOTOBKA Ba)KHA JIJIST TIPOJOJKEHUS
o0Opa3oBaHusl U JUIS YCTIEITHOW MPo(ecCHOHAIBHOM Kaphephl.



Kax1pIi1 4eI0BEK MOCTOSHHO NPUHHUMAET PEIICHHUsS Ha OCHOBE MUMEIOIIUXCH Y
HEro JaHHBIX. A 11711 00OCHOBAaHHOI'O MPUHSTHS PELIECHUS B YCIOBUAX HEAOCTATKa
Wi n30bITKa WHMOPMAIIMM HEOOXOAMMO B TOM YHCIIE XOpOIIo chopmMupoBaHHOE
BEPOSITHOCTHOE U CTaTUCTUYECKOE MBILUICHHE.

NMeHHO 1O3TOMY OCTpO BCTajla HEOOXOAMMOCTh c(HOpMHpPOBATH Y
oOyuaromuxcsi PyHKIMOHAIBHYIO I'PaMOTHOCTb, BKJIIOYAIOUIYI0 B ce0s B KauecTBE
HEOTHEMJIEMOM  COCTABJISIOIIEH  yMEHUE  BOCHPUHUMATh W KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIINIO, TPEICTABICHHYIO B Pa3jMYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTe€p MHOIMX peaJbHbIX IPOLECCOB M  3aBHUCUMOCTEH,
IPOU3BOJUTH IPOCTEUIINE BEPOSITHOCTHBIEC PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMH IMpPHHIMIIAMH cOOpa, aHanu3a U
MIPE/ACTABICHNS JAHHBIX W3 PA3MYHBIX cpep >XKU3HU O0OIIecTBA M TOCYAapCTBA
npuoOmaer oO0ydalImuxcsd K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBACT HABBIKM OpraHM3alUM Iepedopa M Mojacuéra Yucia
BapUaHTOB, B TOM YHCJIE B MPHUKIAJHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAMM TEOPUU
rpadoB co3MaET MaTeMaTU4YEeCKUN (pyHIaMeHT AJjid (POPMUPOBAHUS KOMIIETCHLIMHA B
obnactu uH(poOpMaTUKU W UU(PPOBBIX TexHoJorui. [IpM M3ydeHUU CTATUCTUKUA U
BEPOATHOCTH O0OTalIatOTCs MPEACTABICHUS 00YUaIOIINXCsd O COBPEMEHHOW KapTHHE
MHUpPa U METOJIax €ro MccileA0BaHus, (GOPMUPYETCS MOHUMAHHUE POJIM CTATUCTUKH Kak
UCTOYHMKA COLMAJbHO 3HAUYMMOM MH(pOpMAmUM M 3aKJIaJbIBAIOTCA OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHS.

B cooTBeTCTBUM € TaHHBIMU LEJISIMU B CTPYKTYpE MporpamMMbl yueOHOTO Kypca
«BeposiTHOCT M CTAaTUCTUKa» OCHOBHOIO OOLIEr0 OO0pa30BaHUs BbIIEIEHBI
CIIEyIOIME COAEp)KaTeIbHO-MeTOAMYecKne JMHUM: «lIpencraBiieHne MaHHBIX U
omnucaTellbHasl CTaTUCTUKAa», «BeposTHOCTE», «OneMeHThl KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadony.

Conepxxanne nuaun «lIpencraBieHne NaHHBIX U ONUCATENbHAas CTATUCTUKA»
CII’KUT OCHOBOH J1s1 pOpMUPOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIMEn: OT YTCHUS U
UHTepIpeTauun WHPOpMaluyU, MPEACTaBIEHHOW B TabiMLax, Ha JuarpamMmax |
rpadgukax, A0 cOopa, NpPENCTAaBICHUS M aHaldu3a JaHHbIX C HCIOJb30BAHHEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHMX M paccenBaHus. Paboras ¢ AaHHBIMH,
oOydaroluecsi ydarcs CUMThIBaTb W HHTEPIPETUPOBATH JIaHHBIC, BBIIBUTATD,
apryMEHTUPOBAaTh M KPUTHUKOBAaTh MPOCTEUIINE TMIOTE3bl, Pa3MbIIUIATh HaJ
(akTopaMu, BBI3BIBAIOIIUMU HM3MEHUYMBOCTh, W OLEHUBAaTh UX BIUSHUE Ha
paccMaTpUBaeMbIe BEJIMUYUHBI U POLECCHI.

NHTYyuTHBHOE NIPEACTAaBICHUE O CIy4YalHOW WM3MEHYMBOCTH, HCCIIEI0BAHUE
3aKOHOMEPHOCTEN U TEHACHIUN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOPUHU BEPOSITHOCTEW. bosbllloe 3HAaYeHHE HMEIOT MPAKTHYECKUE 3aJaHusl, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJACIISIMH.



[loHsiTHE BEPOSTHOCTH BBOJUTCS Kak Mepa IpaBAOINOA00Ms CIy4yailHOTo
coOpitua. Ilpm wm3yyeHum ydyeOHOTO Kypca oOOydaloImuecs 3HAKOMATCA C
MPOCTEHIIMMUA METO/IaMU BBIYHCIICHHS BEPOSITHOCTEH B CIyYalHBIX dKCIIEPUMEHTaX
C PaBHOBO3MO>KHBIMHM 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHaMH,
NO3BOJIAIOIIMMU CTaBUTh U peIIaTh 00JIee CIOKHBIE 3aauu. B yueOHbIi Kypc BXOIAT
HayajbHblE TMPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX M HMX  YHUCIOBBIX
XapaKTepPUCTHKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCA 3HAKOMCTBO OOYYAIOIIHUXCS C
MHOKECTBAMU U OCHOBHBIMM OIEpallMsIMM HAJl MHOKECTBAMHU, PACCMATPUBAIOTCS
OpUMEpbl NMPUMEHEHUS U1 pEUIeHMs 3a7ad, a TaKKe MCIIONb30BaHUS B JPYIHX
MaTEeMaTHYECKHUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 knaccax wusydaercs y4eOHbIH Kypc «BepoATHOCTh M CTAaTHCTHUKA», B
KOTOPBIA BXOIAT pazaensl: «lIpencTaBieHre JaHHBIX W OMUCATENbHAS CTATUCTHKA,
«BeposTHOCTBY», «DeMEeHTh KOMOUHATOPUKNY», «BBenenue B Teoputo rpadoBy.

Ha u3yuenue yuebHOro xypca «BeposiTHOCTh U cTaTUcTHKa» OTBOoauTCs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heaeno), B 8 kiacce — 34 yaca (1 gac B Heael0),
B 9 knacce — 34 gaca (1 gac B HeACMIO).



2. COAEP)KAHHUE YYEBHOI'O ITPEIMETA

MartemaTuka 5-6

HarypaJjibHble 4ncjia U HYJIb

Harypansnoe uwucno. Psg nHatypanbhbix uucen. Yucmo 0. M3o0paxenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBON) IPSIMOMA.

[To3unuonHas cucrteMa cuMcieHus. Pumckas Hymepauus Kak MpUMEp
HETIO3UIMOHHON CUCTEMBI CUUCiieHus. [lecaTuuHasi cucremMa CUlCIICHHUS.

CpaBHeHHE HATypaJIbHBIX YHCEINI, CPABHEHHE HATYPAIbHBIX YHMCEN C HYJIEM.
Cnioco0bl cpaBHeHUs1. OKpyTIIeHWE HATYPaTbHbBIX YUCEN.

CroxeHre HaTypallbHBIX YHCEJ, CBOWCTBO HYJISI NIPU CIOKEHUU. Bpruntanue
Kak JeHCTBUE, OOpaTHOE CIIOKEHUIO. YMHOXKEHHE HATypaJIbHbIX UYMCEJI, CBOWMCTBA
HYJISI U €JUHULIBI TIPU YMHOXKEHUU. JleneHue kak JeiicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrionenTsl  nmeucTBuM, CBs3b  Mexay Humu. [IpoBepka  pesyibrara
apudmernyeckoro nenctBus. IlepemecTuTenbHOE U COYETATEILHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST ¥ YMHOXEHHUS, paclpeAeIUTeIbHOE CBOMCTBO (3aKOH)
YMHOEHHS.

Ucnonb3oBanue OykB 111 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA M 3aIllUCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenn W KpaTHbIE 4YHUCHa, pa3lioKeHWe Ha MHoxuTenu. IIpocteie u
coctaBHble ynchna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenb C HaTypajJibHBIM TIOKa3aTesieM. 3aluCh 4YHCIa B BHAE CYMMBI
Pa3psIIHBIX ClaracéMbIX.

HucmoBoe BbIpakeHHE. DBplUMCICHHE 3HAYEHHWM YHWCIIOBBIX BBIPAXKEHUM,
NMOPSAJOK  BBINOJIHEHUA  AeWMcTBUWM.  Mcmosnb3oBaHWE  IIPU BBIYMCIICHUSX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHUS,
pacrpeeuTeIbHOTO CBOMCTBA YMHOKEHUS.

JApodu

IIpencraBierne o ApoOM Kak crHoco0e 3amuCH  YacTH  BEJIIMYMHBL.
OObikHOBEHHBIE ApoOu. [IpaBunbHBIE W HempaBWiIbHbIE IpoOu. CMmemanHas JIpoOb,
MPEJICTABIICHUE CMEIIaHHOW ApoOM B BUJIE€ HENMPABUIBLHOM JpOOM U BBIICIICHHE
LEJI0M YacTHU Yucia U3 HenmpaBWiIbHOW apobOu. M3o0paxeHue apobed ToukaMu Ha
qucaoBoi mpssMoii. OcHOBHOE cBOMCTBO ApoOu. Cokparienue apodeit. IIpuBenenme
npobu K HoBOMY 3HameHaTeno. CpaBHeHUE npoOei.

CrnoxeHrie W BBIUMTAHUE NpoOEH. YMHOXKEHHME U JIeJIeHHuEe Ipo0ei, B3aMHO
obOpatHble 1podu. HaxoxaeHue 4acTu 1eI0To U 1EJI0T0 MO €ro YacTH.

Hecatuunas 3amuck apoGeit. IlpeacrtaBieHue necsITUYHOW ApoOHM B BUE
0OBIKHOBEHHOU. M300parkeHre AECATUYHBIX poOel TOUKaMHU Ha YUCIOBOU TPSIMOM.
CpaBHEHHE ECATUYHBIX APOOECH.



ApudpmeTnueckue JEUCTBUS C  JAECATUYHBIMU  J1po0sMu.  OKpyrieHue
JECATUYHBIX APOOEH.

PemeHune TeKCTOBBIX 3a/1a4

Pemennie TeKCTOBBIX 3a7a4 apu(pMETHIECKUM ClIocoO0M. Perienne 1ornyeckux
3amad. Pemienue 3agau mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB. Vcmolsib30BaHue
IPU PELLICHUY 3a7a4 TabJIUI U CXEM.

Pemenne 3amay, coaepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJINYUHBL:
CKOPOCTb, BPEMS, PACCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, IIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBsA3b MEXIY €IMHULIAMU
U3MEPEHUS KaXK10M BEITMYHHBI.

Pemenrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacTaBieHre NaHHBIX B BUE Ta0IMI], CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harnsgaele npeacrapineHus o GUrypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jyd, yroJj, JIOMaHas, MHOTOYI'OJIbHHK, OKPYKHOCTb, Kpyr.Yroi. IIpsMoii, oCTpbIi,
TYyHOM ¥ pa3BEPHYTHIN yTJIbIL.

JlinHa oTpe3Kka, METPUYECKHUE E€AMHMIIBI IJIUHBL. J[JInHA JIOMaHO#, EepUMETp
MHOTOYTOJIbHUKA. MI3MepEeHNEe U ITOCTPOEHUE YIJIOB C IIOMOIIBI0 TPAHCIIOPTHUPA.

Harnsgnele mnpexacraBieHuss o (QUIypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYrOJIbHUK, O PABEHCTBE (pUTyp.

N3obOpaxkenne ¢uryp, B ToM uucie Ha kierdyarod Oymare. [loctpoenue
KOH(Urypanuii u3 vactel npsMoi, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOM
Oymare. Mcnosib30BaHre CBOMCTB CTOPOH M YTJIOB NMPSMOYTOJIbHUKA, KBapaTa.

[Inomanes NpsSMOYroJIbBHUKA W MHOTOYI'OJIbBHHKOB, COCTABJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucJle (puryp, m300pak€HHbIX Ha KieTdyaTrod Oymare.
Enuaunier usmepenus mionaau.

Harnsaaele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
napajuiesienunes, KyO, MHOTOTPaHHHKHU. N3o6pakenue POCTENIINX
MHOrOorpaHHukoB. Pa3BépTku kyb6a u mnapamnenenunena. CosnaHue wmojenen
MHOTOTPAaHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTUIIMHA U APYTHX MAaTEPUAIIOB).

O0BEM MpAMOYTOJILHOTO Tapajuienenunena, kKyoa. EauHuubl usMmepeHus
o0BEMma.

6 KIIACC

HarypajbHblie yucia

Apudmernueckre MEHCTBHS C MHOTO3HAYHBIMU HATYPAJIbHBIMA YHCIIAMH.
YuciioBbie BRIPAKEHUS, TOPSAOK AEUCTBUH, UCTIOJIb30BaHUe CKOOOK. Vcnonb3oBanme
DU BBIYHUCIICHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO CBOWMCTB CJIOKEHHS H



YMHOKEHUS, paCIpeIETUTEIbHOIO CBOMCTBA YMHOXKEHHUS. OKpyIJIEeHUE HAaTypabHBIX
quced.

Jlenutenn u KpaTHBIC YWCIA, HAWOOJBITUN OOIIMIA JETUTETh W HAUMCHbBIIIEES
oO1ee kpaTHoe. [lenuMocTh CyMMBI U POU3BeIeHUsI. [{ejeHre ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHHe ApoOer.
CpaBHeHHE U yNoOpsAoYMBaHHE ApoOeil. PemieHne 3amay Ha HAXOXKIAEHUE YacCTU OT
[EJOr0 M LeJoro mo ero d4actu. [IpoOHoe uMcino Kak pe3ynbTaT JeJICHHS.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOW JPOOU M BO3MOXKHOCTH
Ipe/CTaBlIeHUs. OOBIKHOBEHHON ApoOH B BUJE JECATUUYHOU. [lecsTHuHbIE ApOOH U
METpHYECKas cuctemMa mep. ApudmeTrndeckue ACHCTBUS U YHCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMU.

OtHomienue. JleneHne B JaHHOM OTHOIIEHWU. MacmTadb, MOPONOPIHSI.
[IpumeHeHne MpOnopLHi IpH PELICHUH 3a1a4.

[Tonarue nponeHTa. Beruncienue npoueHTa OT BEIUYUHBI U BEJIUYUHBI MO €€
MPOLIEHTY. BhIpa’keHWe NPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3amady Ha
MPOLICHTHI. BbIpaxxeHne OTHONIEHUS BEJIMYHMH B MPOLICHTAX.

HonoxuTenbHbIE U OTPHIATEIbHBIE YHCIA

[TonoxxutenbHble W OTpULATENIbHBbIE uucaa. llenpie uncima. Mopaynb yucia,
reoMeTpuyecKkas HMHTeprpeTanus Moyl uucna. HM3o0pakeHwe ducen Ha
KOOpAMHATHOM  mpsAmMou.  YwucnoBele  mpoMexxyTku.  CpaBHEHHME  YHUCED.
Apudmernueckue AEHUCTBUS C TOJIOKUTEITLHBIMUA U OTPUIIATEIILHBIMUA YK CIIAMH.

[IpssMoyroJyibHasi cucTeMa KOOpAWMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKHA Ha
TIocKocTH, abcmucca u opauHara. [loctpoenue Touek U Guryp Ha KOOPAHMHATHOU
IJIOCKOCTH.

BykBeHHbBIe BHIpAaKEHUA

[IpumeHeHnre OyKB AJi 3alIUCH MATEMATUYECKUX BBIPAXKEHUN U MPEIIIOKEHUN.
CpoiictBa apudmeTnueckux JedcTBU. DBykBeHHBIE BBIPRKEHUS M UYHCIOBBIC
IIOJACTAaHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXXJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, (GOpMYJIbl IEPUMETPA U IUIOLIAAN MPSAMOYTOJbHUKA, KBaApara, o0bEMa
napajienenumneaa u Kyoa.

Pemenue TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1au apudMeTrnueckum criocodom. Perrenre mornueckux
3anmau. Pemmenne 3a1a4 nmepeOopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemienne 3amau, comepKanux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIIMYMHBL:
CKOpOCTB, BPEMS, paCCTOSHUE, LIEHA, KOJUYECTBO, CTOUMOCTb, IPOU3BOIUTEIIBHOCTD,
BpeMsi, 00bEM palboThl. EQuHUIEI M3MEpeHWs: MacChl, CTOMMOCTH, PAaCCTOSHUSA,
BpEMEHH, CKOPOCTH. CBsI3b MEXKAY €IMHUIIAMU U3MEPEHUS KaXKIOW BETUUUHBI.



Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, TPONOPLUHUOHAIBHOCTHIO BEJIMYNH,
MPOLIEHTAaMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha APOOU U TPOIEHTHI.

Onenka W TpUKHUAKA, OKpyriaeHue pesynprata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH T10 YCIIOBUIO 3aa4H.

[IpeacraBienre AaHHBIX C MOMOINIbIO TaOaul W auarpamm. CrosnOyaTbie
IarpaMMBbl: YTEHUE U MTOCTpOeHUE. UTeHHE KPYTrOBBIX AUArpPaMM.

Harnsanas reomerpus

Harnsgasie npeactapneHus o Gurypax Ha IUIOCKOCTH: TOUKa, psiMasi, OTPE30K,
Jqy4, yroia, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJbHHUK, TPEYrOJIbHUK,
OKPY>KHOCTb, KPYT.

B3auMHOe pacnonoxkeHne ABYyX MpsAMBIX Ha IUIOCKOCTH, NapajlieibHbIE
NpsIMble, TEPIEHIUKYISpHbIE TpsiMble. M3MepeHue pacCTOSHUN: MEXKIY IBYyMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaIpaTHOM CETKE.

MN3mepeHre M TOCTPOCHHME YIVIOB C IIOMOLIBKO TpaHcHopTupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIMN,
pPaBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yIJoB, JauaroHajeil. M3o0paxeHne reoMeTpuuyeckux QUryp Ha HEJIMHOBAHHOU
Oymare ¢ UCHOJB30BaHUEM IMUPKYJsS, JIMHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumeTrp MHOTOyronbHUKA. [ToHsATHE UTOMIAAN PUTYpPBI, €AUHULBI U3MEPEHUS
iomwaau. [Tpubmmxénnoe namMepenue miomaay Guryp, B TOM 4KUcCiie Ha KBaJIpaTHOM
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIA N Kpyra.

CummeTpus: eHTpabHas, 0ceBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeactaBiaeHuss O NPOCTPAHCTBEHHBIX (UTypax: napajieienunes,
Ky0, Tmpu3ma, TnUpaMuja, KOHYyC, UWIMHIAp, mmap u cdepa. HN3o0paxkeHue
OpPOCTPaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IWJIMHAPA U
koHyca. Coznanue Mojenel mpocTpaHCTBEHHBIX Guryp (U3 Oymaru, MpoBOJIOKH,
MJIACTUJIMHA U JPYTUX MATEpUAJIOB).

[Tonste o0BEMA, eauHUIIBI W3MepeHUus 00bEMa. OO0BEM NPAMOYTOILHOTO
napajuienenumnena, Kyoa.

Aureopa 7-9
7 KIIACC

Yuciia ¥ BBIYUCTICHUS

Jpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEXO0Jl OT OJHOW (OPMBI 3aMUCH
npobert k gpyroil. [loHsATMe palMOHATBHOTO YHCHA, 3aliCh, CpPaBHEHHE,
yOOPSIIOYMBAHUE  pPAllUOHAIBHBIX  4uceld.  ApudMeTH4YecKue  JCUCTBUS  C



palMOHAJIBHBIMA YHUCJaMU. PelieHne 3amad w3 peajnbHOM NMPAKTUKU HA YacTd, Ha
Ipoou.

CreneHnb ¢ HaTypaJbHBIM [OKa3aTeJEM: OIpeAeNeHne, IpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEACNICHUs, 3amuch OOnbIIMX 4ucel. [IpoleHTsl, 3anuch
NPOLIEHTOB B BHJI€ IpoOM U ApoOH B BUIEC MPOLEHTOB. Tpu OCHOBHBIC 33/aud Ha
IPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaTbHON MPAKTUKHU.

[IpuMmeHeHne  NPU3HAKOB  JECIMMOCTH,  PAa3lOKEHHME HAa  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBUCMMOCTM, B  TOM  4ucie mpsMags W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUsI

[lepeMeHHBIE, YMCIIOBOE 3HAYECHHE BBIPAKECHUS C NEpeMEHHOM. JlomycTtumbie
3HA4YEHUs NEepEeMEHHBIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJC
(dopmyibl. Beruncnenus no ¢opmynam. [IpeoOpa3oBanrne OyKBEHHBIX BBIPAXKECHUH,
TOXKJECTBEHHO DPaBHBbIE BBIPAXKEHMs, MpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MMPUBEAEHUS NOJOOHBIX ClIaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpHounensl © MHOrouneHsl. CreneHp MHOrowieHa. Cl0OKEHWE, BBIYUTAHHUE,
YMHOEHHUE MHOTOWICHOB. POpMYJIbl COKPAIEHHOIO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBajpar pasHocTh. Popmyiia pa3HOCTH KBaAparoB. PasnokeHue MHOIOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, TMpaBWiIa MpeoOpa3oBaHMsl YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeiiHOe ypaBHEHHWE C OJHOW TEPEMEHHOM, YHCIO KOPHEW JIMHEHMHOTO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUM MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHE C JBYMsl IEpeMEHHbIMH U ero rpaduk. Cucrema OByX
JIMHEMHBIX YPAaBHEHUM C JBYMS IIEpEMEHHbIMHU. PellleHue CcHUcTeM ypaBHEHUU
coco0OM TOJICTaHOBKU. [IpuMephl pelieHus: TEKCTOBBIX 3a7jad ¢ MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOyHKIUU

Koopaunara toukn Ha npsimMon. UwuciioBble NpOMEXyTKH. PaccrosHue mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cucrtema koopauHaT, ocu Oxu Oy. Abciucca u opauHara
TOYKM Ha KOOPAMHATHOW TuiocKocTu. [Ipumepsl rpadukoB, 3aAaHHBIX (POPMYIaAMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTel. [lonarue pynkmuu. I'paduk QyHkimm.
CaoiictBa ¢yukuuii. Jlunerinas ¢ynkuus, e€ rpaduk. I'paduk yskiuu y = [X|.
I'padpuueckoe perieHue JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPaBHEHU.
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Yncsia v BbIYMCJIEHUS

KBagpatHeii kopenb u3 uncia. lloHsTHe 00 HppanMOHAIBHOM YHUCIE.
HecsaTuunble MPUOIMKEHUST UppalMOHATIBHBIX 4Yucen. CBoiicTBa apudmeTHdecKux
KBa/IpAaTHBIX KOPHEHW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCJIEHUAM. [{eiCTBUTEIbHBIC YUCIIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckod ApoOH.
CnoxxeHue, BBIUMTAHUE, YMHOXKEHHUE, [EJIeHHE  anredpanveckux ApoOe.
PanmonanbHbIe BRIpOKEHUS U UX TIPpeoOpa3oBaHue.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHHM, CBOJAIIMXCA K JIMHEMHBIM W KBaJApaTHBIM.
[Ipocreiimne qpoOHO-paOHAIbHBIE YPAaBHEHUS.

['paduueckass uHTEpHpeTals ypaBHEHUN C JABYMSI MIEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpPAaBHEHUW C JBYMS TNEpeMEHHbIMU. I[IpuMepbl peleHus CHCTEM
HEJIMHEWHBIX YPAaBHEHUW C IBYMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OOHOM MEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHON MEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKUUH

[lonsitne pynkiuu. O6macTh ONpeAeNIeHUs] 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CnocoObl 3a1aHus PyHKIUH.

I'padpux Pynkuuu. Urenuwe cBoicTB ¢GyHkuuu mno e€ rpaduky. I[lpumeps
rpa@ukoB QYHKIIMMA, OTPAKAIOIIUX PEeATTbHBIE MPOIECCHI.

OYHKIMK, ONKCHIBAIOIIME TMPAMYHO M OOpaTHYI0 MPOMOPIHUOHATHHBIC
3aBHCHMOCTH, ux rpadukn. OyHkmmn Y = X2, ¥ = x3, y = VX, y=|x|. ['paduueckoe
pelIeHNEe YPaBHEHUN U CUCTEM YPABHECHUM.
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Yucia v BIYUCICHUSA

PanmonanpHbie 9mMcia, UppalMOHAIBHBIC YHCIIA, KOHEYHBbICE M OECKOHEYHBIC
NeCATUYHbIC ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, NEWCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JIeCATUYHBIE IpoOU. B3auMHO 0IHO3HAUYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JECHUCTBUTEIIBHBIX YACEN U KOOPAUHATHON NIPSMOM.

CpaBHEeHHE  JCUCTBUTENBHBIX  YHUCEN, AapuPMETHYECKUE JICUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMHU.



Pa3mepsl OOBEKTOB OKPYXAIOIIET0 MHpA, JJIUTEIBHOCTh TIPOLIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnuxEHHOE 3HAYEHUE BEJIMYHUHBI, TOYHOCTh MpUOMKeHUsi. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYUCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PellieHue ypaBHEHUM, CBOASIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMepbl pelieHus ypaBHEHHU TPETbEM U YETBEPTOMU
CTEIECHEN pa30KEHNEM HA MHOKHUTEIH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajaad
anre0pandecKuM METOIOM.

VYpaBHeHuEe ¢ IByMs NEpEeMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JMHEVHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHne cucrem IBYX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHUHEHHOE, a JApyroe — BTOpPOW cTeneHu. Ipaduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIBYMsI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanMss HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas ¢ynkinus, e€ rpabuk u cBoictBa. [lapaGoma, xoopAauHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH ITapadOJIbI.

Ipadukn ynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u nx
CBONCTBA.

YucaoBble M0CJIe10BATEILHOCTH U IIPOrPecCHH

[loHsiTHE YHCITIOBOW IOCIIENOBATEIBHOCTH. 3aJaHHe IOCJIEA0BATEIbHOCTH
peKyppeHTHOH (hopmynoi U popmyIoil N-ro uieHa.

Apudmernueckas u reomerpuueckas mnporpeccuu. Popmyibl N-ro YieHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUit, CyMMBI TIEPBHIX NUJICHOB.

N3o0paxkeHne 4YiIeHOB apu(METHUYECKOW W TEOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHMHBIM M OKCIIOHEHUHUAJIBbHBIA POCT.
CI10HBIE TPOLICHTHI.

I'eometrpus 7-9
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HavanbHble noHATHSA reoMeTpud. Touka, mpsMas, OTpe30K, Jyd. Yroia. Buasl
yriioB. BeprukanbHble W cMexHbIE yrabl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiensHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cummerpuu. [Ipumepsl
CUMMETPHUU B OKPY’KAIOIIEM MHpE.

OCHOBHBIE TNOCTPOCHMSI C IOMOLIBIO LUPKYJ M JUHEHKU. TpeyrojabHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOenpeHHBI W paBHOCTOPOHHUN  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa U NPU3HAKK PaBHOOEIPEHHOIO TpeyroibHUKa. [Ipru3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBOMCTBA M NMPU3HAKU NApPAJUIEIBHBIX NPsMbIX. CymMMa yIJIOB TPEYIOJIbHHKA.
Breninue yriel TpeyronbHUKa.

[IpsMoyrosibHbIl  TpeyrosbHUK. CBONCTBO  MEOWaHbl  IPSIMOYIOJIBHOTO
TPEYroJbHUKA, NPOBEIEHHONW K rurnoreHyse. [IpusHaku paBeHCTBA IPSAMOYTOIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTOIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOH, Teopema O OousipllieM Yyriae M OOJbIIed CTOPOHE TPEYTOJIbHUKA.
[lepneHAUKYISIp U HAKJIIOHHAS.

I'eomerpuyeckoe MecTto TO4YeK. buccekrpuca yria U CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb U KPYT, XOpZa U JUaMETP, UX CBOMCTBA. B3anMHOE pacronoxeHue
OKpPYXXHOCTM U mpsmoi. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy>KHOCTb,
BIIMCAaHHAs B yroJl. BrincaHHast 1 onucaHHas OKPYKHOCTH TPEYTOJbHUKA.
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YetpipéxyronpHuku. [lapamnenorpamm, €ro npusHaku M cBOMCTBA. YacTHbIE
cllyyad TapauiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA U  MPHU3HAKHU.
[IpsimoyrosnbHas Tpanenus.

Meton yaBoenusi Menuanbl. lleHtpanbHas cumMmerpus. Teopema @arneca u
TEOpEMA O MPOMOPLUMUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Togobue TpeyrompHukoB, Kod(pdunuent mnomobus. IlpuzHaku mnomOOUS
TpeyroiabHUKOB. [IpuMeHeHne mogooust Mpyu perieHny MPaKTHUIECKUX 3ajad.

CpoiictBa myomaaeid reomerpudeckux ¢uryp. DopMynbl s MIIOMIAAA
TpPEeyrojibHUKa, NapajuiesiorpaMma, pomoda u Tpameuuud. OTHOIIEHHE IUIOMIAIeH
MOJA00HBIX (UTyYP.

Bpruncnenne mmomanerd TpEeyroabHHMKOB M MHOTOYIOJIBHUKOB Ha KJIETYaTOU
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHUU
MPAKTUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOro yrja HpsMOYIOJIbHOIO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpuyeckue (PyHKIIMHU YTIIOB
B 30, 45 u 60°.

BrniucanHble U LIEHTPAJIbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOW U XOPAOW. YTIIbI
MEXAY XOpAaMH M CEKyIIMMHU. BIUCaHHbIE W ONUCAHHBIE YETHIPEXYTOJIbHHUKH.
B3anMHoe pacronoxenue AByX OkpyxHocTei. Kacanme okpyxkrocten. OOmme
KacaTeNbHBIE K JBYM OKPYKHOCTSIM.
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Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1€CTBO. DPOPMYJIBI IPUBEACHUS.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
MIPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BEIEHUHN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUHA OTPE3KOB
CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, nmmHa  (MOIQyJdb) — BEKTOpa,  COHANpaBJICHHbIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAllMM HAJX BEKTOpaMH. Pa3ymoxeHune BEKTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopnanHatel BekTopa. CKalsIpHOE INPOU3BENECHUE
BEKTOPOB, IPUMEHEHHE 11 HAXOXKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HAa IJIOCKOCTU. Y PaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpPJIMHATAX, IEpPEeceYeHUE OKPYKHOCTEW W NpsIMBIX. MeToj KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunibHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKPYKHOCTHU. ['pajgycHas u paaraHHas
Mepa yria, BBIYMCIEHHE JUIMH Jyr OKpyXHocTeil. Ilnomanes Kpyra, cekropa,
CErMEHTA.

JIBUKEHUsI TUIOCKOCTM W BHYTPEHHHE CUMMETpUM (uryp (dJaeMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [loBopor.

BeposiTHoCTh M cTaTucTHKA 7-9
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[IpencraBieHre AaHHBIX B BHUAE TaOJMIl, AUArpaMm, rpapukoB. 3arnoIHEHHE
Ta0JIMILI, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).



Urenue rpaduKoB peanbHBIX MpoleccoB. M3BneueHne nuHpopManuu U3 IuarpamMmm u
TaOJUII, UCTIOJIB30BaHUE U UHTEPIIPETALINS TaHHBIX.

OnucarenpHasi CTaTHUCTHKA: CpeaHee apudMeTndeckoe, MeauaHa, pasmax,
HaumOoJbIIIeE W HaWMEHbIee 3HAueHUs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIii SKCIIepuMEHT (OMBIT) M CilydailHOe coObITHE. BeposTHOCTh U
gacToTa. PoJIb MajoBEpOSTHBIX M MPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o0miecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenensp BepiiuHbl. Yucimo pédbep M cymmapHas
creneHb BepunH. [IpencraBnenue o cBs3HocTu rpada. Lenu u mukiel. Ilytu B
rpadax. O6xox rpada (sinepoB myTh). [IpeacraBnenne 006 OprueHTHPOBAHHOM Tpade.
Pemienue 3amau ¢ momoibio rpados.
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[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukoB.

MHOXECTBO, JJIEMEHT MHOXECTBA, IOAMHOXKECTBO. Omnepanuu  Hax
MHOKECTBaMU: 00bEUHEHME, MepeceueHue, qononHenne. CBolicTBa onepauuid Haj
MHOECTBaMU: IIEPEMECTUTENBHOE, COYETaTEIbHOE, pacIpeneIuTeNbHOE,
BKJItOUeHUs. lcnonb3oBaHue rpadUuecKoro MPEACTABICHUS MHOXKECTB IS
ONMCAHUs PEAbHBIX IIPOLIECCOB U SABJICHUM, IPH PEIICHUH 3a1a4.

N3mepenne paccenBaHMs AaHHBIX. [lucnepcuss M CTaHIApTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHus.

DOnemeHTapHble CcOObITHS  ciaydaiiHoro ombiTa. CiydaliHble  COOBITHSL.
BeposiTHocTH coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBA3b MEXy MaJIOBEPOATHBIMU U IIPAKTUYECKU JTIOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/JIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBA JE€PEBBEB: €AMHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BHUCSYEH
BEpPILUHBI, CBA3b MEXKIY YHMCIOM BEpUIMH W uuciaoM pedep. IIpaBuio ymMHOXKEHHUS.
Pemenue 3amau ¢ momorsio rpados.

[IpotuBononoxueie coObiTHs. [uarpamma Oiinepa. OObenuHeHue u
nepeceuenue  coObiThii.  HecoBmectHbie  coObiTusa. Dopmyna  ClOXKEHUS
BEPOATHOCTEU. YcCIOBHAas BepoATHOCTh. [lpaBuiio ymHoxkeHus. HeszaBucumele
coowiTusa. [lpencraBneHue skcrepuMeHTa B BuIe JepeBa. PemieHue 3agad Ha
HaxO0XXJICHUE BEPOSTHOCTEW C IMOMOULIBIO JIEpEeBa CIYYaHOrO SKCIIEpPUMEHTA,
auarpamm Ouepa.
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[IpencraBieHune NaHHBIX B BUJE TAaOIUL, AMATPAMM, IpapUKOB, HHTEPIIPETALINS
HaHHbIX. UTeHHWe W TOCTpOeHHE TabnuI, AuarpaMM, TpaduKoB IO peaJbHBIM
JAHHBIM.

[lepecranoBku u ¢akropuan. CodyetaHus M 4uciao coueTaHuil. TpeyroyibHUK
[Tackans. Pemenue 3aga4 ¢ UCOIb30BaHUEM KOMOMHATOPHUKHU.

I'eomerpuueckass BeposTHOCTh. CiydailHbli BBIOOp TOYKM M3 (QUIYpbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnertanue. Yenex u Heynada. Cepus UCnbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuim.

CrnydaliHas BeJMYMHA M PpacCIpeesieHHEe BeposiTHOCTEW. Maremarnyeckoe
OoXuaaHue W gucrepcus.  IIpuMepbl  MaTeMaTHYeCKOro  OKHJAHMS — Kak
TEOPETUYECKOTO CPEOHEr0 3HAYEHUs BEIWYMHBL. MaTeMaTndeckoe OXKUIAaHHE U
JVCTIEPCHUS CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[TonsTe o 3akoHe OosibMX uyuced. M3MepeHue BEpOATHOCTEH C MOMOILBIO
qyacToT. Posib 1 3HaueHue 3aKkoHa OOJIBLIINX YHCEN B IPUPOJIE U OOILECTBE.

3. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA

Maremaruka 5-6

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE  pe3yJbTAaTbl OCBOCHHUA NPOrpaMMbl  y4yeOHOro  Kypca
«MaremaTnka» XapakTepUu3yrOTC:

1) maTpuoTnyeckoe BOCIMTAHHE:

POSIBJICHHEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCUHCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOLLIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB U POCCUKUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUW B APYIMX HAyKax U
MPUKIAAHBIX cepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEW TpakJaHWHA W peal3allU ero
paB, MPEACTABICHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBI€HUN, MPOLEAYp TPaKIAHCKOrOo oOuIecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUIO JSTUYECKUX MpOOJeM, CBA3AHHBIX C
[IPAKTUYECKUM TNPUMEHEHHEM JIOCTMKEHUHM HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX NMPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YAaCTHE B PEIIEHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa3oBaHMsI Ha TMPOTSKEHUU BCEH KU3HMU JJIA YCHEMHON NpodecCHoHATbHON



JESTEIbBHOCTY U Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUIYATbHON TPaeKTOPUH OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  3MOLMOHAIIBHOMY M  3CTETHMYECKOMY  BOCHPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, pELIECHUH, pacCyX JEHUH, YMEHHIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTallMe B JIEATEIbHOCTH HAa COBPEMEHHYI0 CHCTEMY HAY4HbIX
IpPEICTaBICHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS UeJIOBEKa, MPUPOIBI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HAayKH Kak c(epbl 4YelIoBEYeCKOn
NEeATEIbHOCTH, 3TaNoOB €€ pa3BUTHUA M 3HAUYMMOCTH ISl Pa3BUTHs LMBHIIM3ALNM,
OBJIAJICHUEM SA3BIKOM MaT€MaTUKA W MAaTEMaTUYECKOM KyJIbTYpOM Kak CpeICTBOM
NO3HAaHUSA MHpaA, OBJAJACHUEM NPOCTEHIIMMHU HAaBBIKAMH HCCIEI0BATEIBCKON
NEeATEINBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TFOTOBHOCTBIO IIPUMEHATH MaTeMaTHYECKUE 3HAHUSA B MHTEpPECax CBOETO
3I0pOBbS,  BEIEHUS  3/J0poBOro  oOpa3a  JKM3HM  (30pOBOE  NUTAaHHE,
cOAaHCUPOBAHHBIA PEXUM 3aHATHUM M  OTAbIXa, peryjsipHas (¢uznyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IEeKCHH, PU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalMEel HAa MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWW U1 PELICHMs 3a1ad B
00JIaCTU COXPAHHOCTH OKPYXAIOIEH Cpeibl, INTAHUPOBAHUS MTOCTYIKOB U OLEHKH MX
BO3MOXHBIX TOCJIEJACTBUNA JI1 OKPY’KAIOIIEW Cpenbl, OCO3HAHWEM TJI00AIbHOIO
XapaKkTepa SKOJOTMYECKUX MPOOIEM U IMyTeH UX pelIeHUs;

8) apanTanmusi K M3MEHSIOIIMMCH YCJIOBUSIM COLMAJIBHOM W NPHUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSX HEONPENENEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUTHCS y IPYTUX JIt0JIeH, TpruoOpeTaTh B COBMECTHOM JESATEIIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOIUMOCThIO B (POPMUPOBAHMM HOBBIX 3HAaHUM, B TOM YHUCIE
dbopMynHpoBaTh UAECH, NOHITHUS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UYHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOUIUMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIe



pelieHuss ¥ JCUCTBHUS, (OPMYJIMPOBATh W OICHUBATH PUCKU U IOCICICTBUS,
(bOpMHPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATDI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicTBUSA

Ba3zoBrbiesiornueckueeicTBUs:

BBIBJIITD U XapaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUICHHUM MEXIy MOHATUAMH, (OPMYyIUPOBATH
ONPENEIICHUs]  INOHATHM,  YCTAHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
KJacCU(PHUKALlMM, OCHOBaHUS [UIsi OOOOLIEHUS W CpaBHEHUs, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmynupoBaTh U NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPJUTEIbHBICE U OTpPULATENIbHBbIC, CAWHUYHBIC, 4YaCTHbIE U OOIIue,
YCIIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX, MpEeAsaratb KpUTEPUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JeNiaTh BBIBOJBI C HCIONB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHHUH, YMO3aKIIOUEHUH IO aHAIOTHH;

pa3buparh J10Ka3aTelbCTBA MATEMAaTHUYECKUX YTBEPKACHUM (TpsMble U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO HECJOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4eCKHUX (DaKTOB, BHICTPAUBATh apryMEHTAIINIO, TPUBOJUTH IPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K ICHUS;

BBIOMpATh Croco0 pemieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEILEHHUs, BbIOMpPATh HaumbOoJee MNOAXOASAMUNA ¢  Yy4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBblencciiefoBare/ibCKHe e CTBYA.

MCIIOJIb30BaTh BOMPOCHI KaK WCCIEIOBATENLCKUI WHCTPYMEHT TIO3HAHMUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOPEYHE, MPOoOIeMYy,
CaMOCTOSITENIbHO YCTAaHABIMBATh UCKOMOE U JJaHHOE, (JOPMUPOBATH TUTIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOAUTH TIO CAMOCTOSITEILHO COCTAaBIEHHOMY IUIaHY  HECJIOMKHBIN
AKCIIEPUMEHT, HEOOJBIIIOEe HCCIECTOBAHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSTENbHO (POpMyIUpOBaTh O0OOIIEHUS M BBIBOJBI 1O PE3yJIbTaTaMm
NPOBEAEHHOTO HAONIONCHUS, WCCIENOBAaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHHI;



IIPOTrHO3HUPOBATE BO3MOXHOC PpPAa3BUTHUC IIPOOCCCA, A TAKKC BbIABUTATH
IMPCAITOJIOKCHHA O €TI0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pabora ¢ nuHpopmanueii:

BBISBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTHh HWH(POPMALIMHK, JAaHHBIX,
HEOOXOIUMBIX JUISl PEILICHUS 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh U  HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHS;

BbIOMpaTh (popMy mpeAcTaBieHus HHPOpPMAIMM W WUIIOCTPUPOBATH
pemiaeMmble 3aJa4d  CXEMaMH, JUarpaMMaMd, HWHOW Tpapukod U HX
KOMOHMHAIIUSIMU,

OLICHMBATh HAA&KHOCTh HWHPOPMAIMU TIO KPHUTEPHUSM, MPEI0KSHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBH])IeyHHBepCaﬂbeIeyqeﬁﬂbleHeﬁCTBHHZ

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUH C YCIOBUAMH U
HEJSIMU OOIICHHMS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M TIUCHbMEHHBIX TEKCTax, J1aBaTh IOSICHEHHUS IO XOJy PpEIICHUS
3a/1a4l, KOMMEHTUPOBATH MOJIyYEHHBIN pe3ybTaT;

B X0Ji¢ OOCYXXJIeHHs 3a7laBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMBHI,
npo0ieMbl, pelaeMoi 3a7aud, BHICKA3bIBaTh WJIEW, HAIlEJICHHBbIE HA TOUCK
pELIEHUs, COTOCTABIISITh CBOU CYXIEHUS C CYKJICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, OOHApYXUBAaTh pa3IMuM€ W CXOJICTBO TMO3UIIMH, B KOPPEKTHOM
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

OPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJauM, SKCIEPUMEHTA, HUCCIIECIOBAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (pOpMaT BBICTYILJICHUSI C YUETOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUU;

MOHMMATh U HUCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WUHIAUBUIYAITHHOU
paboTHI MPU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

OPUHUMATh 1I€JIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThl, pacrpeensTh BUIbl padboT, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPynmnoBbIX Gopmax paboThl (00CykAeHUS, OOMEH MHEHUSIMHU,
MO3TOBBI€ IITYPMbl U JPYTHUE), BBIMOIHATH CBOIO YacTb pPabOThI U
KOOPAUHUPOBATh CBOU JEUCTBUSI C JAPYTMMHU WICHAMU KOMAaHJbI, OLICHUBAThH
KauecTBO CBOETO BKJIaJga B  OOmMUNA  TPOAYKT 1O  KPUTEPHSIM,
c(hopMyIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUS.

PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



e CaAMOCTOSITEIBHO COCTAaBJSTh IUJIaH, AJTOPUTM pElIeHHs 3a7auu (WU €ro
9acTh), BBIOMpATh CHOCOO pEmeHHS ¢ YYETOM HUMEIOIHUXCS PEeCypcoB M
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTHUPOBATH BAPHUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIHHTE/VICKT:

e BIIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISL IMpoliecca M pe3ylbTara
pelIeHrs: MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUACTH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1auu,
BHOCUTh KOPPEKTHBBI B JIESITEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHHMBATh COOTBETCTBUE PE3YyJIbTaTa JEATEIBHOCTH MOCTAaBJICHHOW LEIH U
YCJIOBUSIM, OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEAOCTIKEHUS 1IETH,
HaXOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOydenus B S kiacceoOydarolUics TMOJYYUT —CIEAYIOLIUE
MIpEAMETHBIE PE3YJIBTATHI:

Yuciia u BBIYMCTICHUS

[loHuMaTh ¥ MpaBUIBHO YNMOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATYpaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHUBATh U yHOPSIOYMBATh HATYPAIbHBIE YKCIIA, CPABHUBAThH B MPOCTEUIIINX
Cily4asix OOBIKHOBEHHBIE IpOOH, AECATUUHBIE JPOOH.

COOTHOCUTH TOUKY Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOI C COOTBETCTBYIOIIUM
el yucioM U wu300pakaTh HATypajbHBIE YHCIA TOYKAMH Ha KOOPJAMHATHOU
(4MCIIOBOM) MPSMOM.

BoimonaaTes  apudmeTndeckue JACUCTBUS €  HATYpalIbHBIMM YHUCJIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILNX CITydasiX.

BrInonHATE NpOBEPKY, MPUKUJIKY PE3YyIbTaTa BEIYUCICHUI.

OKpyIJIsTh HaTypaJibHbIE YHCIIA.

Pemenue TeKCTOBBIX 33124

Pemate TekcTOBbIE 3amaud apu(METUYECKHMM CIHOCOOOM M C MOMOUIBIO
OpPraHU30BAHHOI'O0 KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BApUAHTOB.

Pemware 3amaum, conep:KamMe 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYWHBIL:
CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKUe 3alliCH, CXEMbI, TAOJIUIIBI, 0003HAYEHUS TIPH PEIICHUN
3aaad4.

[Tonb30BaThCd OCHOBHBIMU €AMHUIIAMU U3MEPEHUS: 1IEHbI, MacChl, PACCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAKaTh OJTHU €IUHUILIbI BEJIMYUHBI YEPE3 IPYTHE.



W3Bnekath, aHaIM3WpOBaTh, OLIEHUBATh HHGPOPMAIIMIO, MPEICTABICHHYIO B
TalnuIe, Ha CTOJIOYATON AuarpamMme, UHTEPIPETUPOBATh MPEICTABICHHBIE JaHHEIE,
WCIIOJIb30BaTh JAHHBIE MIPU PEIICHUU 3a/1a4.

Harasignas reomerpus

[Tonp30BaThCAd TEOMETPUUYECKUMH MOHATUSMH: TOYKA, MpsAMasi, OTPE3OK, Iy,
yTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoanTh MpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPa, HUMEIOIMHX (OpMy
M3YYEHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C yIJlaMH: BEpLIMHA, CTOPOHA, C
MHOTOYT'OJIbHUKAMU: YTOJI, BEPIIMHA, CTOPOHA, JUATOHANb, C OKPYKHOCTBIO: Paguyc,
JTMaMEeTp, LIEHTP.

N3o0paxkath H3yuyeHHBIE TE€OMETpPUYECKUE (PUTYphl HAa HEJIWHOBAHHOU U
KJIETYaTOW Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEHKU.

HaxoguTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 33JIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YTJIOB MPSMOYTOJIbHUKA, KBajpaTa I UX
MOCTPOEHMU S, BBIYUCIICHUS TUIOMIAAN U IEPUMETPA.

Boluucnate mepumerp W IUIOMAAbL KBajpaTa, MNPAMOYTOJbHUKA, (uryp,
COCTABJICHHBIX W3 MPSIMOYIOJBHUKOB, B TOM 4HcIe (GUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUUECKUMU E€IMHUIIAMU U3MEPEHUS JJIMHBI,
IJIOIA/INA; BBIPAXKATH OJTHUA €IMHUIIBI BEJIMYMHBI U€pe3 APyTHE.

Pacnio3naBath mapasuienenuries, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIIHHA,
pedpo, rpaHb, UBMEPEHUS, HAXOAUTh U3MEPEHUS Napajuiesienuneaa, Kyoa.

Beruucnares 00bEM  KybOa, mnapasuienenunena IO 3aJaHHBIM H3MEPECHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUs 00BhEMA.

Pemiate HecnOXHbIE 3a/laud Ha U3MEPEHUE TEOMETPHUUYECKHUX BEIUYUH B
MPAKTUYECKUX CUTyalUsX.

K xonmy oOyueHuss B 6 KkjacceoOydaromuiicss TMOMYYUT CIEIYIOUIUE
MpeIMETHBIC PE3YIbTATHI:

Yucia v BIYUCICHUSA

3HaTh M TMOHUMAaTh TEPMHHBI, CBSI3aHHBIE C PA3TUYHBIMM BUAAMU YHCEN U
croco0aMu UX 3alUCH, MEPEXOIUTh (€CIH 3TO BO3MOXKHO) OT OJIHOM (hOPMBI 3alucu
yycia K Ipyrou.

CpaBHUBaTh U YyMNOPAJIOYMBATH LIEJIbIE YKCIa, OOBIKHOBEHHBIE U JCCATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.



BoinonHsaTh, coyeTas YCTHbIE M TNHUCbMEHHBIE NPUEMBI, apUPMETUUYECKUE
JNEUCTBUSL C HATYPAJIbHBIMU U IIEJIBIMA YHUCIIAMHU, OOBIKHOBEHHBIMU U JECATUUYHBIMU
IPOOSMH, TIOJIOKUTEIILHBIMA U OTPUTIATEILHBIMHI YACIIAMHU.

BpIunciATh 3HaYEHUS YUCIIOBBIX BBIPAKEHUM, BBIMIOIHATH MPUKUAKY U OLICHKY
pe3yibTaTa BBIUMCIECHUMN, BBINOJHATH NMPE0oOpa30BaHMs YMUCIOBBIX BBIpRKEHHI Ha
OCHOBE CBOMCTB apu(METHUECCKUX JICHCTBHIA.

COOTHOCHUTH TOUKY Ha KOOPJIAMHATHOMN MPSMOI ¢ COOTBETCTBYIOIUM €11 YHCIOM
1 n300pa)kaTh YyMciia TOYKAMHU Ha KOOPJIMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCUTh TOYKM B NPSIMOYTOJBHOM CHUCTEME KOOPAMHAT C KOOpPJAWHATAMU
3TOU TOYKH.

OKpyTJISTh LETbIE YUCIIA U IECITUYHBIC IPOOU, HAXOUTh NMPUOINKEHUS YHCEIL.

YucaoBbie 1 0yKBEHHbIE BbIPAKEHUSA

[TonumaTe U ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alUCHIO CTENEHU YHCIIA,
HAaXOJUTh KBaJApaT W KyO 4YHMCIA, BBIYUCISATH 3HAYEHUS YHUCIIOBBIX BBIPAKECHUI,
COAEpKALIUX CTCIECHHU.

[Tonmp30BaThCA MpU3HAKAMU JETMMOCTH, PACKIIAIBIBATh HATYPAIbHBIE YMCIIA HA
MPOCTHIE MHOXKUTEJIH.

[Tonb3oBaThCa MacIITAOOM, COCTABIISATH MIPOMIOPIIMHU U OTHOIIICHHUS.

Hcnionb3oBath OyKBBI JUIsi 0003HAYEHUSI YMCEN MPU 3aMUCH MAaTEMaTUYECKHX
BBIPAKEHUM, COCTABJISITH OYKBEHHBIC BBIPAKECHHUS U (DOPMYJIbI, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX  BBIPOKECHUH,  OCYIIECTBISIA  HEOOXOAUMBIE  MOJCTAaHOBKU U
npeoOpa3oBaHMUs.

Haxonnte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 33124

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaun, cBsi3aHHBIE C OTHOUIEHHWEM, MPOMOPUHOHATBHOCTHIO BEJIWYMH,
MPOIIEHTAMHU, peliaTh TPU OCHOBHBIE 33/1a4l Ha IPpOOU U MPOIECHTHI.

Pemate 3amaum, coxepkalipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIWYWHBL:
CKOpPOCTb, BPEMsI, PACCTOSHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIIBHOCTb,
BpeMsi, 00bEM pabOThI, UCTIONB3YSl apuUMETUUECKUE AEHCTBUS, OLEHKY, TPUKUJKY,
MOJIb30BATHCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocraBnsiTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 33/1a4H.

W3Bnekate wuHGOpMaNuio, MNPEACTaBICHHYIO B Ta0JMIaX, HA JHUHEHHOM,
CTONIOYAaTOW WJIM KPYroBOM JuarpaMmax, HWHTEPIPETUPOBATH MPEACTaBICHHBIC
JAHHBIC, UCITOJIB30BATh TAHHBIC MIPU PEILICHUU 3a7a4.

[IpeacTaBisaTe MHGOPMALMIO C MOMONIBIO TAOJHI, JUHEHHOW U CTOIOYATOU
Jarpamm.

Harasimnas reomerpust



[IpuBOaUTE TNpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIIMHX (QopMy
M3YYCHHBIX TE€OMETPHUYECKHX IIJIOCKMX W MPOCTPAHCTBEHHBIX (UTYp, MPHUMEPHI
pPaBHBIX M CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOIIBIO IIUPKYJIS, TUHEWKH, TPAaHCIOPTUPA HA HEJTMHOBAHHOU
U KieTyaTod Oymare M3ydyeHHble IUIOCKME TIeoMeTpuueckue (Qurypsl u
KOH(QUTYpaLUH, CAMMETPUYHbBIE (PUTYPBI.

[Tonb30BaThbCA TEOMETPUUECKUMHU MOHATUAMU: PABEHCTBO (DUTYp, CUMMETpHS,
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEN: OCh CMMMETPHH, LIEHTP
CUMMETPHH.

HaxonuTs BENWUYMHBI YIJI0B U3MEPEHHEM C IOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYMUHBI, MTOJB30BATHCA NPH PELICHWH 3a/1ad TIPagyCHOM MeEpou
YTJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIbI.

BpuncnaATes IMHY JOMaHOM, NEPUMETP MHOTOYTOJBHHKA, ITOJb30BATHCS
€IUHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKAaTh OJHUA €IMHUIBI U3MEPEHHUs JJIMHBI Yepes
IpyrHe.

Haxomute, ncnone3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOUYKHU 10 NPSIMOM, JUIMHY ITyTH HA KBaIAPaTHOMU CETKE.

Boruncnate  minom@aab  GUryp, COCTaBICHHBIX M3  MPSMOYIOJIbHHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUIYpBI, TOCTpauBaHUE
10 NPSMOYTOJIbHUKA, I10JIb30BaThCs OCHOBHBIMM €IMHULAMU U3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN YepE3 APyTHE.

Pacnio3HaBaTh Ha MOJENSIX M M300paKEHUAX MNUPaMUAY, KOHYC, UUIUHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KiIeT4aTOM Oymare mpsMOyroJIbHBIN Mapaieenunes.

Boruucnsate 00bEM NMPSAMOYTOIBHOTO Napajjiesienunena, Ky0a, Moib30BaThCA
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemrare HecOXHBIE 3aJauyd Ha HAXOXKICHHE TIE€OMETPUYECKHX BEIWYMH B
IIPAKTUYECKUX CUTyaLUsX.

Adareopa 7-9

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHSI TPOTPAMMBI yUeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJIEHUEM MHTEpECA K MPOLIJIOMY W HACTOSILIEMY POCCUMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOIIICHUEM K JTOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCHMCKOMN



MaTeMaTUYECKOW WIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTHKEHUH B APYTMX HayKax W
MPUKIAIHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U peau3all €ro
npaB, IPEICTaBICHUEM O MAaTEMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPakJaHCKOrO oOOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXIEHHUIO OSTUYECKHX MpoOJeM, CBS3aHHBIX C
MPAaKTUYECKUM [PUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)XKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YYEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B pEIICHUH MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOIro
o0pa3oBaHMsI Ha MNPOTSHKEHUM BCEH MKU3HM I YCHEIHOM NpodecCuOHANbHON
JESTEIbBHOCTY U pPa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM HHIMBUIYAIbHOM TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX IIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K  3MOLMOHAILHOMY M 3CTETHMUECKOMY  BOCHPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pELIECHUH, pacCyX JCHUH, YMEHHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
NpPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS YEJIOBEKA, MPUPOIBI U
oOuiecTBa, IMOHUMAHUEM MaTeMaTHMYECKOM HayKu Kak c@epbl 4Yel0oBeUYeCKON
NEeSATEeIbHOCTH, 3TAloOB €€ pPa3BUTHUA M 3HAYUMOCTU [JIsl Pa3BUTHS LMBHIM3ALMM,
OBJIAJICHUEM S3BIKOM MaTeMaTHUKW W MaTEeMaTUYECKON KyJIbTypOW KaK CpPEICTBOM
MO3HAHUS MHpA, OBJAJACHUEM MPOCTEUIIMMU HaBbIKAMHU HCCIEI0BATEIbCKON
NEeSATENBHOCTH;

6) ¢usnueckoe BocnuUTaHHMe, (POPMHPOBaAHHE KYJAbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ar0NOJTyYHUs:

TFOTOBHOCTBIO TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B MHTEpPEcax CBOETO
3I0pPOBbS,  BEIEHUS  3J0poBOro  oOpa3a  JKM3HM  (3I0pPOBOE  MUTaHHE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATAA W  OTAbIXa, peryispHas (unveckas
aKTUBHOCTbH), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IIEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrHYecKOe BOCIIMTAHUE:

OpUEHTalEl HAa MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWW U1 PELICHHs 3a1ad B
00JacTH COXPAHHOCTU OKPYXKAroIIe cpeibl, IIIAHUPOBAHUSI IIOCTYIKOB M OLIEHKH UX



BO3MOKHBIX TIOCJICACTBUN JUISI OKPYIXKAIOIIEH Cpenbl, OCO3HAHHWEM TIJ100aIbHOTO
XapaKTepa SKOJOTUUECKUX TIPOOJIEM U ITyTEH UX PEIICHHUS;

8) ajanranuss K M3MEHAKINMMCH YCJIOBHAM COLUAJIBHOW W MPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AECATEIBbHOCTb, B TOM YHCIIC
YMEHHE YUUThCS Y JIPYTUX JIIO/ACH, TPUOoOpEeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
dbopMyIUpOBaTh WU, TOHATHUSA, TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JAe(PUIMUTHI  COOCTBEHHBIX 3HAaHUH W
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIMMI KOHTPMEp, KOPPEKTHUPOBATh IPUHHUMACMBIC
penieHuss U JAeHCTBHSA, (OPMYJIUPOBATH W OICHUBATh PHUCKH M IOCIEICTBHUS,
dbopMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUSA

ba3zoBblesiornyeckue1eicTBUA:

e BBISBIATh M XapAKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MATEMaTUUYECKHX
OOBEKTOB, TMOHSITUM, OTHOLICHUM MEXIY TMOHITUSIMU, (OPMYJIUPOBATH
omnpeneneHusl  MOHSATUH,  YyCTAaHABIMBAaTh  CYLIECTBEHHBIM  IPHU3HAK
KJaccu(UKauy, OCHOBaHUS Jisi OOOOIIEHUS W CPABHEHMS, KPUTEPUHU
IPOBOJMMOTIO aHAIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U  TIPEOOPa30OBLIBATH  CYXKIICHUS:
YTBEPAMTENIbHbIE W OTpPULATEIbHBIC, €JIWHWYHbBIE, YacTHblE U 0OIHe,
YCIIOBHBIE;

e BBISIBJIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B ¢akTax, JIaHHBIX, HAOMIOJCHUSIX U YTBEPKICHUSIX, TPEIaratb KpUTEPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IMTPOTUBOPEUH;

e JleJaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUH;

e paszbupaTh JT0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUHN (MIPSMBIE U OT
IIPOTUBHOI0), TPOBOJAUTH CAMOCTOATEIBHO HECJIOKHBIE JOKa3aTeIbCTBA
MareMaTH4eckux (HakToOB, BBICTpaMBaTh apPryMEHTAIlUI0, TPUBOJUTH
OpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;



BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajauyM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TMOAXOASIMUNA C yIETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPHUEB).

BaszoBrniencciienoBarejbcKueeiCTBYA .

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEI0BATEILCKUNA HWHCTPYMEHT TO3HAHUS,
dbopMyIUpoBaTh BOIPOCHI, (UKCUPYIOIIHME MPOTUBOpEUYHE, MpooIemMy,
CaMOCTOSATENIbHO yCTaHABIMBATH HCKOMOE U JaHHOe, (QopMUpPOBaAThH
TUIIOTE3Y, apTYMEHTHUPOBAThH CBOIO TTO3UIIHI0, MHCHHCE,

IPOBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIJIOXKHBIN
AKCIIEPUMEHT, HEOOJIbIIIOE UCCAEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOM;
CaMOCTOSTENIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOMIOAEHUS, WCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHUIA;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE Mpollecca, a TaKKe BBIJIBUIaTh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTb M M30BITOYHOCTh HH(OpMALMM, JAHHBIX,
HEOOXOAUMBIX JIJIsl pELICHUS 3a/1a4U;

BbIOMpaTh, AaHAIU3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MIPEICTABICHHUS;

BBIOMpaTh (opMy TpencraBieHUs UHGOpPMAIMM U WUIIOCTPUPOBATH
periaemMbie 3aJaud  CXEMaMH, JMarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OLICHUBATh HAJAEKHOCTh HMHPOPMALMH MO KPUTEPUAM, MPEIIOKEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBbICYHHBEpPCATbHbICYyYeOHbICICHCTBHA:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M NHUCBMEHHBIX TEKCTAaX, [1aBaTh MOSICHEHUS MO XOJy PEUICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTAaT;

B XOJIe 0OCYXKJeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/lauu, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK
pELICHUS, COMOCTABIIATh CBOU CYXKJICHUS C CYKICHHUSIMH APYTUX YYaCTHUKOB
nyajora, OOHApy»KMBaTh pPa3UYUE M CXOJICTBO MO3UIIMHI, B KOPPEKTHOM
dbopme hopmMyIHpoOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJICTABIATh PE3YJbTATHl PELIEHUS 3a/1a4M, SIKCIIEPUMEHTA, UCCIIEAOBaHMS,
MPOEKTa, CAMOCTOSITEIHHO BHIOMPATh (DOpMAT BBICTYIUICHUS C YIETOM 3a/1a4
pEe3eHTAIMK U OCOOCHHOCTEN ayIUTOPHUH;



e TOHMMATh W HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U WHIWBUIYaJIbHOU
pabOTHI IPH PEIICHUH YICOHBIX MATEMAaTHICCKUX 3a71aY;

e TMPUHUMATH II€Jb COBMECTHOHN JEATEIbHOCTH, TUIAHUPOBATh OPTraHU3ALMNIO
COBMECTHOM paboThl, pachpeneisTh BHABI pabdOT, JAOroBapUBaThCS,
o0CyX/IaTh MPOIECC U Pe3yJibTaT padoThl, 0000IAaTh MHEHHSI HECKOIBKUX
JIIOJICH;

e yYacCTBOBaTh B TPyHHoOBBIX (opmax paboThl (0OCyXaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IIITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YaCTh paOOThI U
KOOPAVUHUPOBATh CBOU JIEUCTBUSA C APYTMMH YWICHAMH KOMAaHJbI, OLIEHUBATh
KauyecTBO CBOET0 BKJIaga B  OOUMH NPOAYKT MO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITEIBHO COCTAaBIISATH IUIAH, AJTOPUTM pEIICHUS 3a7auu (WU €ro
4acTh), BBIOMpaATh CHOCOO pelieHHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTb U  KOPPEKTHUPOBATh
BApUAHTHI pEIEHUM C YYETOM HOBOW MH(OpMaUu.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIUHTEJIEKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3ylibTrara
pelIeHns MaTeEMaTUIECKOM 3a/1auu;

e TMPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3ZHUKHYThH MPU PEIICHUU 3a7auH,
BHOCHUTh KOPPEKTHBBI B JICSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIbCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTU IMOCTABICHHOW LIENIA U
YCJIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUS WIM HEAOCTIKCHUS LEJH,
HaXOJUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 KjaacceoOydarOMIMICS TOMYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

YucJia 1 BLIYUCIEHUSA

BeinonHaTh, coueras yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JEUCTBUS C pallMOHAIBHBIMU YUCIIaMHU.

HaxoguTh 3HAYCHHWS YHCIOBBIX BBIPAKCHUH, NPUMEHSATH pPa3HOOOpa3HbBIC
CrocOoObl M TPUEMBI BBIYUCICHUS 3HAYCHHMH APOOHBIX BBIPAKCHUM, COACpIKAIINX
O0OBIKHOBEHHBIE U JECATUYHbBIC JTPOOHU.



[lepexoauTs OT omHOW (QOpPMBI 3amucH 4Yucesl K Apyroi (mpeoOpa3oBHIBATH
JECSITUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JACCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALMOHAIIBHBIC YUCIA.

OKpyrJsTh yncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OILEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXEHUW. BBITONHATE AEUCTBHUS CO CTENEHAMH C HATypaJlbHBIMHU
ITOKA3aTEIIMHU.

[IprMeHATh MPU3HAKUA JETUMOCTH, Pa3I0KEHUE HA MHOMXHUTEIU HATYypPAIbHBIX
quced.

Pemare NpakTUKO-OPHMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabpTaThl pelIeHUs 3a7ad C YYETOM OIPAHUYEHHUM, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBath anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MIpOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPAKCHUM TIPU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinonHsaTe npeoOpa3zoBaHUs LIE€JIOTO BBIPAXKEHUS B MHOTOWIEH NPUBEICHUEM
MOJ00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOKEHME OJHOWICHA HAa MHOTOYIEH W MHOTOWIEHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh  PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IIOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0o MHOXKHTEJIS, TPYIIIUPOBKU CJIaraéMbIX, TPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOKEHUSI.

[IpuMmeHsATh MpeoOpa3oBaHUsl MHOTOUYJIEHOB VISl PEIIEHUs PA3IMYHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOMU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMU IIOKA3aTEIsAMM IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENWHBIE ypaBHEHMSI C OJHOM NEPEMEHHOM, NPUMEHSS IpPABUIIA
IIepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABisgeTCs a1
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHnsaTh rpaduyueckue METOIbl MPU PEIICHUU JMHEWHBIX YPaBHEHUU U HX
CUCTEM.

[lonGupate mnpuMepbl Map YHUCEN, SBISIONIMXCA pEHICHUEM JIMHEHHOro
YPABHEHHS C JBYMSI IIEPEMEHHBIMM.



CtpouTh B KOOPAMHATHON IJIOCKOCTH T'paUK JTUHEHHOTO ypaBHEHUS C IBYMs
MEPEMEHHBIMHU, MOJIB3YACh TPpaUKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pewmate cuctembl ABYX JIMHEWHBIX YPABHEHUH C ABYMS NEPEMEHHBIMU, B TOM
qucie rpauyecKu.

CoctaBisaTh W pelarh JMHEMHOE YPAaBHEHHWE WIM CUCTEMY JIMHEWHBIX
YPaBHEHHI MO YCIIOBUIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3a/IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alMChIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpandecKoM S3bIKe.

OTMeuarp B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIHWHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOIIbIO (PYHKIMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMsI, pAacCTOSIHUE, L€HA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU IO 3HAUECHHIO €€ apryMeHTa.

[lonumarp rpaduueckuii cnocoO MNpeACTaBICHUS W aHanu3a HHPOpMaluy,
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(OPMALIKIO U3 TPApUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEMN.

K xonmy oOyueHuss B 8 kiacceoOydaromuiicss TMOMYYUT CIEAYIOLIUE
MIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYUCICHUA

Hcrnonbs30BaTh HaydajabHBIE NPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyuceNn JJIg CpaBHEHUS, OKPYIJIE€HUS M BbIUMCIECHUHM, W300paxarh ACHCTBUTEIbHBIC
YyUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSMOM.

[IpuMeHATh TOHATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAaXOIUTh
KBaJI[paTHbIE KOpPHHU, HCIOJIb3YS MPU HEOOXOAUMOCTH KaJIbKYJISATOP, BBIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIMX KBaJApaTHbIE KOPHHU, HCIHOJb3YS
CBOWCTBA KOPHEHN.

Hcnonb3oBarh 3amucu OONBIIMX W MaJIbIX YHMCENI C TMOMOLIBIO JIECSITHYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHW C LEeIbIM  IOKa3aTejeM, BBIIOJHATH
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAIIUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BbINONHATE TOXKIECTBEHHbIE NMPEOOpa30BaHusl PalMOHAIbHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWIEHAMH U aNre0panyecKuMu ApoOsSMH.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA MHOKUTEIIH.



[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUMN I PEIICHHs Pa3IMYHBbIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalUOHAIbHBIE YpPAaBHEHUS,
CBOJISILLIUECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE HMCCIEAOBAHUSA YPABHEHHN M CHCTEM YpPaBHEHUM, B
TOM YHCJIE C IPUMEHEHHEM TpaduuecKux mpeacTaBieHui (yCTaHABINBATh, UMEET JIN
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUSsI, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTs OT cloBecHOW (HOPMYIMPOBKU 3aJauu K €& anreOpandeckoin
MOJENN C T[OMOUIBIO COCTABJICHUS YpPAaBHEHHUS WIH CHUCTEMbl YpaBHEHMHIA,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4d MOJIYYECHHBIN PE3yJIbTar.

[IpumMeHITh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHumaTe ¥ HMCHOJIB30BATh (PYHKIIMOHAIBHBIC TMOHATHS M SI3bIK (TEPMUHBI,
CUMBOJINUECKUE OOO3HAYCHUS), OMNpPEACaTh 3HAuYCHHE (PYHKIUU TO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIUMU 10 €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (HYHKIIUA BUA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOH (ByHKINHI
1o e€ rpaduky.

K xonmy oOyueHuss B 9 kiacceoOydaromuiicss TMOMYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIEC U UPPALMOHATIBHBIE YHCIIA.

Breinonuars apudmernyeckue IeUCTBUS C pallMOHAIBLHBIMUA YKMCJIAMU, COYETas
YCTHBIE W MNHUCHMEHHBIE MPHUEMBI, BBITIOJIHATh BBIYMCICHUS C HPPALMOHATBHBIMU
YU CIIAMHU.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTEISIMA U KOPHEW, BBIYUCIISTH
3HAYEHMS YUCITIOBBIX BBIPAKCHUM.

OKpyriiaTh JACHUCTBUTEIIBHBIE YKMCJA, BBINOJIHIATH MPUKUIKY Ppe3yJIbTaTa
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTp nuHENHBIE U KBAAPATHBIE YPABHEHUS, YPABHEHUSI, CBOISAIINECS K HUM,
poCTeHIe APOOHO-PAIIMOHAIBHBIC YPAaBHEHUSI.

Pemate cucTteMbl IBYX JIMHEWHBIX YPAaBHEHHU C JBYyMs [EPEMEHHBIMU W
CHUCTEMBI JBYX YPAaBHEHUU, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amauyM  anreOpanvyeckuM  CIocoOOM € TIOMOIIBIO
COCTAaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHUH C ABYMs ITIEPEMEHHBIMU.



[IpoBOoANTE TPOCTEUINIME HCCIEIOBAaHWS YPAaBHEHHM W CHUCTEM ypaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM TpadruecKuX MpecTaBiIeHUi (YCTaHaBINBATh, UMEET JIA
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemare nuHEHHBIE HEpaBEHCTBa, KBaJIpaTHbIC HEPAaBEHCTBA, H300pa)aTh
pellIeCHUE HEPaBEHCTB HAa YMCJIOBOM MPSIMOM, 3alUCHIBATH PEUICHUE C MOMOIIbIO
CHMBOJIOB.

PemaTte cuctemsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPABCHCTBO, N300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
MPSIMOIA, 3aMMMCHIBATH PEIICHHUE C TTOMOIIBI0 CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKIMM M3Yy4eHHBIX BUJIOB. [loka3piBaTh CXEMaTHYECKU

pacrnooXeHue Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB GyHKimi Buga: y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBECHMOCTH OT 3HAYCHUI
KO3(PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U H300paxaThb CXEMaTUYECKH TpaduKU KBAAPATUUHBIX (PYHKIIMM,
OINUCHIBATh CBOMCTBA KBAaIpaTUUHBIX (YHKIUI 10 UX rpadukam.

Pacno3naBaTe KkBajpaTHyHyr0 (YHKLIHIO 1O (OpMyIe, MPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMN U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO IIPOrPECCUU MPHU Pa3HbIX
croco0ax 3aaHusl.

BbBINONHATE  BBIYMCIEHHMS €  UCNOJb30BaHWEeM  GopMmyd N-To  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuid, CyMMbI MEPBBIX N YJICHOB.

N300paxaTh YjeHbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IUIOCKOCTH.

Pemwate 3a1aum, CBA3aHHBIE C YMCIOBBIMHU MOCIIEOBATENBHOCTIMHM, B TOM YHUCIIE
3alayd U3 pPEeAJbHOM JKM3HU (C HCIOJIb30BAHUEM KaJbKYyJIATOpa, LHUQPPOBBIX
TEXHOJIOTHH).

I'eometrpus 7-9

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  Ppe3yabTaThbl OCBOCHHUS MpOrpaMmbl  yd4eOHOro  Kypca
«"eomeTpus» XxapaKTepHU3yHOTCS:
1) marpuoTnyeckoe BOCIMTAHHE:



IPOSIBJIECHWEM MHTEpEca K MPOLLIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCHMCKOM
MaTeMaTUYECKOU IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHUN B JPYrUX HayKax U
OPUKJIAJAHBIX cdepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U peau3all €ro
MpaB, MPEACTABICHHEM O MAaTEMAaTHYCCKUX OCHOBAaX (DYHKITMOHUPOBAHUS PA3THIHBIX
CTPYKTYp, SBICHHI, MNPOUEAYp TpPakJaHCKOTO oO0liecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO JSTHYECKUX MpPOOJEeM, CBA3AHHBIX C
NPaKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaXXHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B AESTEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHE€ B PEUICHUM NPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEM KU3HU JUIS YCHEIHOW mNpodecCHoHaTbHON
NEATeIbHOCTY M Pa3BUTUEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIWBUAYATLHOW TPAGKTOPUU OOpPA30BaHMS M >KU3HCHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K  3MOLMOHAIBHOMY M 3CTETHMYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pPEIICHUM, pacCyXJCHUH, YMEHUIO BUJIEThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalUuel B JESATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEJCTAaBICHUT 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPUPOJbLI U
oOlIecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HaykKH Kak cdepbl 4YeloBeYecKon
NEATEeIbHOCTH, JITanoB €€ pPa3BUTUS M 3HAYMMOCTH [IJII Pa3BUTHS LIMBUIIU3AINH,
OBJIQZICHUEM S3bIKOM MATEMAaTUKH M MATEMAaTHYECKOM KYJIbTypOWl KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJACHUEM MPOCTCUIIMMH HAaBBIKAMHU HCCIEAOBATEIBCKOM
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

TOTOBHOCTBIO TPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HWHTEpPEcax CBOEro
3I0pPOBbS,  BEIEHUS  3J0pOoBOro  o0Opa3za  JKM3HM  (310pOBOE  MUTaHHE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUM, MPU3HAHUEM CBOETO IpaBa
Ha OIMMUOKY U TAKOTO e MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



OpUEHTallMe Ha MPUMEHEHHE MAaTeMaTU4YEeCKUX 3HAHWUW JUIsl pelleHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOILIEH Cpebl, INIAHUPOBAHUS MTOCTYIKOB U OLEHKH MX
BO3MOXKHBIX IIOCIEACTBUM I OKpY)KaloIIEHd Cpedbl, OCO3HAHHEM INI00AIbHOTO
XapakTepa 3KOJOTHYECKHUX IPoOJIeM U IyTeH UX peLeHus;

8) amanTanus K M3MEHSIOIMMCH YCJIOBHSM COLHAJIBHON M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€ KOMIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MPpUOOpPETaTh B COBMECTHOM JESTEILHOCTH HOBBIE
3HaHUS, HaBBIKM U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIIE
(opMynHpOBaTh UAEH, NOHATHUS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM UYHCIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX  3HAHUH U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATD CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHHUMAEMbIC
pemieHuss U ACUCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PHUCKHM M IOCIEICTBHS,
(opMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3zoBblesiornyeckue1eicTBUA:

e BBIBISITH M XAPAaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKK MAaTEMAaTHYECKHX
OOBEKTOB, NOHATHUN, OTHOUIEHHM MEXIy HOHATUAMHU, (DOPMYIUPOBATH
ompeneneHusl  MOHATHM,  yCTaHaBJIMBaTh  CYIIECTBEHHBbIA  MPHU3HAK
KJacCU(PUKalMK, OCHOBaHUA MJigd OOOOIIEHHS W CpaBHEHMS, KpPUTEPUU
IPOBOJMMOTIO aHAJIN3A;

e BOCIPUHUMATH,  (OPMYIHPOBATH W  MPEOOpPa30OBLIBATH  CYXKICHUS:
YTBEPJUTENIbHBIE U OTpHULATENIbHBbIC, €IWHUYHBIC, 4YacTHbIE U O0IIue,
YCIIOBHBIE;

e BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUSX W YTBEPKICHMSIX, MpeiaraTb KPUTEPUU
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

e JI€NAaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W
WHJIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUECHUH 110 aHAJIOTHUH;

e paszbupaTh OKa3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAaMOCTOSITETLHO HECJIOXKHbBIE JOKa3aTeIbCTBA



MaTeMaTUYeCKUX (PaKTOB, BEICTPAUBATh apTyMEHTALIUIO, IPUBOAUTH IPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CMmoco0 perieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BHIOMpPATh HauOoJee MNOAXOASAIUNA ¢  Y4ETOM
CaMOCTOSITEJIBHO BBIJICIIEHHBIX KPUTEPUEB).

BaszoBrniencciienoBarebcKueeiCTBYA .

MCIIOJIb30BaTh BOMPOCHI KaK WCCIIEIOBATEIbCKUM HMHCTPYMEHT TO3HAHMS,
(GopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME TPOTUBOpEUUE, MpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (JOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY  HECJIOYKHBIN
DKCIIEPUMEHT, HEOOJIBIIOE HCCIIETOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OpMYyJIMpOBaTh OOOOUIEHUS W BBIBOJABI IO pe3yJbTaTam
OPOBEAEHHOIO HAONIONECHUS, WCCIEIOBaHUs, OLIEHUBAaTh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoliecca, a TakKe BBIIBUTATH
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISIBIISIT  HEIOCTATOYHOCTh U HM30BITOYHOCTh HMHGOpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JJISl pEeUIeHUS 3a0a4u;

BbIOWpaTh, aHAIM3HPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (opMmy TpeacTaBieHHs UHPOpMANMM W WLIIOCTPUPOBATH
pemiaemMble  3aJadyd  CXE€MaMH, JuarpaMMamH, HWHOW Trpapukod U UX
KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh WHPOPMAIMK TI0 KPHUTEPHUSIM, TNPEII0KESHHBIM
yuuTeNIeM Wi COPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBICYHHBEPCATbHbIEYyYeOHbIe eI CTBHUSA:

BOCIIPHHUMAThL ¥ (POPMYJIUPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBUSIMH H
[EJIIMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M TIMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy pPEIICHUS
3a/1auyi, KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B X0Ji¢ OOCYXJIeHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBHI,
npo0IeMBbI, pemaeMoi 3a7aud, BHICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIICHUS, COMOCTABIISATh CBOU CYXKJICHHS C CYXACHUSAMHU APYTHX YIACTHHUKOB
auanora, OOHAapy)XHMBaTh pa3IMYUE U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOM
dbopme GopMynupoBaTH Pa3HOTIACHS, CBOU BO3PAKCHHUS;



e TIPEICTaBIATH PE3yIbTAThl PEIICHUS 3a7add, YKCIEPUMEHTa, MCCIICIOBAHMUS,
MPOEKTa, CAMOCTOATEIBHO BHIOMpPaTh (hOpMaT BBICTYIUICHUS C Y4ETOM 3ajad
Mpe3eHTAIM U OCOOCHHOCTEN ayIuTOPHUH;

e TMOHWMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW W HWHIWBUIYaTbHOU
paboTHI TIPH PEIIeHNU YICOHBIX MaTEMaTHIECKHX 3a71ad;

e TMPUHUMATH II€Jb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIINIO
COBMECTHOM paboThl, pacipeeNaTh BUIbI paboT, TOroBapuBaThCs, 00CYXK1aTh
MIPOIIECC U PE3YIbTAT PabO0ThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e Y4acTBOBaTh B IPYIIOBBIX dopmax paboThl (00CYKIeHUs, 0OOMEH MHECHHUSIMU,
MO3TOBbIE IITYpMBI W JIpYTHE), BBINOJHATH CBOIO 4YacTh pabOTBl U
KOOPJMHHUPOBATh CBOM JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH[bI, OLIEHUBATH
KauyecTBO CBOETO BKJIaJAa B  OOmMMH  MPOAYKT MO  KPUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

e CaMOCTOSITEJILHO COCTaBJISATh IUIAH, QJITOPUTM pEIICHUs 3adauu (WK €ro
4acTh), BBIOMpATH CIOCOO pelIeHUsS] € YYETOM HMMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHThI
penieHuit ¢ yaéTomM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIMUHTEJJIEKT:

e BIJIAJIETh CIOCOOAMM CAaMOIPOBEPKH, CAMOKOHTPOJISL IMpoliecca U pe3ybTara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

e TMPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEHICHUU 3a/1auU,
BHOCUTh KOPPEKTHBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JCITEIBHOCTH MOCTABJICHHOW LEIH U
YCIOBUSIM, OOBSACHATh MPUYUHBI JOCTHDKEHUS WM HEAOCTIKCHUS 1IeJH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 7 KiIacceoOydalomuics TMOIYYUT CIEAYIOLINE
peIMETHBIC PEe3yIbTaThI:

Pacro3naBaTh nu3yueHHBIC TeOMETpUUECKUE GUTYPHI, ONPEIEISITh UX B3aUMHOE
pacrojoXeHue, HU300pakaTh TeoMeTpudeckue (Urypbl, BBINOIHIATH YEPTEKU IO
YCIIOBUIO 3a/aud. M3mMepsaTh JuHEHble U YIJIOBble BeNWYMHBI. Pemiath 3amaum Ha
BBIUMCJICHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.



Jlenate rpyOyto OLICHKY JMHEHWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B peajibHOU
KU3HHA, Pa3MEpPOB MPHUPOJIHBIX OO0BEKTOB. Paznmuarh pa3Mepsl 3TUX OOBEKTOB TIO
MOPSAJIKY BEJIMYHHBI.

CTpouTh 4epTEkKU K TCOMETPUUECKUM 3a/1a4aM.

ITonb30oBaThCs  NMpHU3HAKAMU  PABEHCTBAa  TPEYTrOJbHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPH PEIICHUH 3a/1a4.

[IpoBOANTE JIOTMYECKHE PACCYXKIACHHS C MCIOJb30BAHUEM T'€OMETPUYECKHUX
TEOpEM.

[Tonb30oBaThCs MNpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B
pPEILICHUU TEOMETPUUECKHX 3a/1a4.

OrnpenensaTh napauieIbHOCTb IPSIMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HUMU cekymas. OnpenensaTte NapayieIbHOCTh MOPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOU.

Pemrats 3amaun Ha KieTyatoi Oymare.

[IpoBOUTH BHIYUCIEHUS U HAXOAUTH YUCJIOBBIE U OYKBEHHbBIC 3HAUYCHUS YTJIOB
B T€OMETPHUYECKUX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHHKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPU IEPECEUCHUH JBYX
MAPpAVICIBHBIX TMPSIMBIX CEKYIIEH. PemaTe NpakTUyecKue 3aJayu Ha HAXOXICHHUE
VIJIOB.

Bnagetp mMOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMEThb ONPEAEATH
OMCCEKTPUCY yTila U CEPEANHHBIN MEPIEHAUKYISIP K OTPE3KYy KaK reOMETPUYECKUE
MECTa TOYEK.

DopMyJIMPOBATH OINPEACIECHUSI OKPY>KHOCTH W Kpyra, XOpAbl W JUaMeTpa
OKPYHOCTH, MOJIb30BATHCS X CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IpPHU
pellIeHny 3aaa4.

Bnagete moOHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. I[lomb3oBaTbcsi akTaMu O TOM, UYTO OHMCCEKTPHCHI YIJIOB
TPEYIrOJIbHUKA I[IEPECEKAIOTCI B OJHOM TOYKE, MU O TOM, 4YTO CEPEIAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Brnaners moHsTMEM KacaTeIbHOM K OKPYXKHOCTH, ITOJIB30BATBCS TEOPEMOM O
MEPIEHANKYIISIPHOCTH KaCaTEeIbHOM U Pajinyca, MPOBEAEHHOIO K TOUKE KaCaHMUS.

[Tosib30BaThHCS MPOCTEUIIMMHU T€OMETPUIYECKUMHU HEPABEHCTBAMU, ITIOHUMATh UX
MPAKTAYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOILIBIO IUPKYJIS U
JINHEWKU.

K konnmy oOyuenus B 8 kiacceoOydyarolmuiicss MOJIYYUT —CJEAYIOIIHME
MPEIMETHBIE PE3YJIbTATHI:



Pacnio3HaBaTh OCHOBHBIE BHIBl  YETBHIPEXYTOJIBHUKOB, WX  JJIEMEHTBHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKHM IEPECEUCHUS MEIUaH TpeyrojbHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnanets noHsATHEM CpeHEN JIUHUU TPEYTOJIbHUKA U TPANEIUU, IPUMEHATh UX
CBOICTBA MPH PELICHUH reoMeTpudeckux 3aaad. [lonp3oBaThesa Teopemoit Daneca u
TEOPEMO O MPONOPLUUOHANBHBIX OTpPE3Kax, NPUMEHATh HUX JUISl PELICHHS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh MpU3HAKK MOAOOUS TPEYTrOJIbHUKOB B PEIICHUU T€OMETPUUYECKUX
3ajad.

[lonb3oBatbess  Teopemoit [ludaropa s pemieHUss TEOMETPUUECKUX H
MpakTUYecKux 3aaad. CTpOUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnanerp mNOHATHSIMM CHHYCA, KOCHMHYCa M TaHI€HCAa OCTPOro yria
OPSMOYTOJIBHOTO TpeyroibHUKa. [10ab30BaThCAd 3TUMU MHOHATUSMH ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (paziuyHbIMU clocOOaMM) IUIONIA/lb TPEYroJdbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX QUTYP (TOJIb3YSICh, T/Ie HEOOXOAUMO, KaJbKyIsTOpOoM). [IpumeHsTh
MOJIYYEHHbIE YMEHHUS B TPAKTHUECKUX 33/1a4ax.

Brnanerp NOHATUAMM BIHUCAHHOTO M UEHTPAJIbHOIO YIJIA, HCMOJIb30BATh
TEOPEMbI O BIIMCAHHBIX YTJaX, yriax MEXIy XOpJaMHu (CEKYIIMMH) U YIJIE MEXIY
KacaTeJIbHOM M XOpJO0M NPU PEIICHUHN T€OMETPUYECKUX 3a1a4.

Brnaners NOHSTHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MNPUMEHATH CBOICTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELUICHUU 3aa4.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJEINU AJIA 33a]1ay peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MpUMEHEHUEM TMOoA00Us M TPUTOHOMETPUM (TOJB3YsCh, TA€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xoniy oOydeHuss B 9 KjacceoOydaromIMiiCs TOMYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIIOB, HAXOAUTH C UX MOMOILBIO
pPa3JIMYHbBIC 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C NOMOIIBIO KaJbKYyJIATOpPA) IJIWUHBI U YTJbI JUIS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbea GopMynamMu MPUBEACHUS WU OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJI1 HAXOXKIEHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.



Hcrons30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUISl HAaXOXKJIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA (CPELIEHUE TPEYrOJbHUKOBY), NPUMEHATh UX MpU
pPELIEHNH T€OMETPUYECKUX 3a1a4.

Bnaners nonatusMu npeoOpa3oBaHMs 10J100Us, COOTBETCTBEHHBIX JIEMEHTOB
nofoOHbIX ¢uryp. Ilomb3oBaTbes cBoMcTBaMHM 1MOAOOMS NPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCIIATH JJIUHBI M HAXOAWUTh YIJbl y MOAOOHBIX ¢uryp. Ilpumensars
CBOICTBa MOAOOMS B MPAKTHUECKUX 3a7adaX. ¥ METh IPUBOIUTH MPUMEPHI TTOJOOHBIX
Guryp B OKpyx)aromiemM Mupe.

ITonb30BaTbcsa TeOpeMaMu O NPOM3BEICHUH OTPE3KOB XOp[, O NPOU3BEICHUU
OTPE3KOB CEKYLINX, O KBaIpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpamMH, MOHUMATh WX TEOMETPUYECKHN u (PU3MUeCcKHit
CMBIC]I, NPUMEHSITh HMX B PEUICHUUM TEOMETPHUUECKMX U (PU3NYECKHX 3aj]ad.
[IprMeHATh CKaNsIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS UIMH U YTJIOB.

ITonp30BaThCA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHATH €TI0 B PELICHUU
F€OMETPUYECKUX U NIPAKTUYECKUX 3a]ad.

Braners NOHATHMAMM NPaBUIBHOIO MHOTOYTOJIBHHUKA, IJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPYKHOCTH W DPAJAMaHHOM MEPBI yIJIa, YMETh BBIYUCIATH ILIOIIA/b
Kpyra u ero yacteil. [I[puMeHsITh MoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (Wi LEHTpbI) CUMMETPUU (GUTYp, NPUMEHSTh JABHXKECHUS
IIJIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IprMeHATh NOJIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOMTH MATEMATHYECKHE
MOJIENH IS 3a/1a4 PEAIbHOM KU3HU U MPOBOJINUTH COOTBETCTBYIOIIUE BBIUYMCIIEHUS C
OpPUMEHEHUEM TMOAO00US M TPUTOHOMETpUYECKUX (yHKUUN (MONb3ysAch, TJe
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

BepositHocTh M cTaTucTHKA 7-9

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MporpaMmbl  yd4eOHOro Kypca
«BeposATHOCTD U CTATUCTUKA» XapaKTEPU3YHOTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

IPOSIBJIEHUEM MHTEpECca K MPOLLIOMY U HACTOSALIEMY POCCUUCKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUUCKUX MAaTEMATUKOB U POCCUNCKOMN
MAaTeMaTUYECKOW IIKOJIBI, K UCIIOJb30BAHUIO ITUX NOCTHKEHUU B IPYIMX HAayKax U
OPUKJIAJAHBIX cepax;

2) rpaxaaHCKoOe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U pPEaM3allu €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX



CTPYKTYp, SIBIE€HUN, MPOIEAYp TPakJAHCKOTO OOIIecTBa (HAmpuUMep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKHX MpOOJEM, CBA3AHHBIX C
MPAaKTUYECKUM [PUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YYEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTAaHOBKOMI Ha AaKTUBHOE Yy4YaCTUE€ B PEUICHUH NPAKTUYECKUX 3aaad
MaTe€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTE€MAaTHYECKOIrO
oOpa3oBaHMs Ha MPOTSHKECHUH BCEH MKU3HU [UIsI YCIEUIHOW MpOQecCHOHATBHON
NESTEIBHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYATbHON TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K  3MOLUMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pELIEHUM, pacCyX JCHUH, YMEHHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaluel B JEATEIbHOCTH Ha COBPEMEHHYID CHUCTEMY HAayYHBIX
IOpPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS YEJIOBEKA, HMPUPOIBI U
oOuiecTBa, MOHUMAHUEM MaTEeMaTHUYECKOM HayKu Kak c@epbl 4Yel0BEeYeCKOU
NEATEIbHOCTH, 3TallOB €€ pPAa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHWIN3ALNM,
OBJIAJICHUEM SA3BIKOM MaT€MaTHUKA W MaTEMaTUYECKON KyJbTypOW KaK CpPECTBOM
MO3HAHUS MHpA, OBJAJACHUEM MPOCTEUIIMMU HaBBbIKAMHU HCCIEI0BATEIBCKOU
NEeSATENBHOCTH;

6) ¢usnueckoe BocnuTaHue, (POpPMHPOBaAHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoyYms:

TFOTOBHOCTBIO TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B MHTEpPEcax CBOETO
3I0pOBbsl,  BEACHHMSI  3J0pOBOro  obOpa3a  KM3HM  (3I0pOBOE  MHUTaHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTAbIXa, peryjsipHas (¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediIeKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OIIMOKY M TaKOro e MpaBa IPyroro 4eioBeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

OpUEHTalEel HAa MPUMEHEHHE MAaTEMaTUYECKUX 3HAHWW U1 PEIICHHs 3a1ad B
00JacTH COXPAaHHOCTU OKPYXAloIIel cpefibl, MJIaHUPOBAHUS MOCTYIKOB U OLICHKH MX
BO3MOKHBIX TOCTEACTBUNA JJIsi OKPY’KAIOLIEH Cpenbl, OCO3HAHHWEM TJI00aIbHOTO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelIeHUS;

8) amanTanus K M3MEHAIUIUMCH YCJIOBMAM COLHMAJBLHOW U NPHPOAHOI
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBO€H KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO AESATENbHOCTb, B TOM YHCIIE



YMEHHE YUUTHCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHLIMU U3 ONBITA IPYTHUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAHMU HOBBIX 3HAaHUWA, B TOM YHCIIE
(opMyIupOBaTh HJIEU, MTOHATHS, TUIIOTE3bl 00 OOBEKTAaX U SABJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAe(PUUUTBI  COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0O KaK BBI3OB, TPeOYIOIUNA KOHTPMEP, KOPPEKTHPOBATh NPUHUMAECMbIC
pelieHuss W JAEUCTBUs, (OpPMYJIUPOBATh M OLIEHWBATh PUCKU M IOCIEACTBUS,
(opMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUSA

Bba3oBblesiornueckueneicTBUs:

e BBIBILSITH M XAPAaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKK MAaTEMATHYECKHX
OOBEKTOB, MOHATUN, OTHOUIEHHM MEXIy HOHATUAMHU, (DOPMYIHPOBATH
omnpeneneHusl  MOHATHM,  yCTaHaBIMBaTh  CYIIECTBEHHBIA  IMPHU3HAK
KJIacCU(PUKaUMK, OCHOBaHUA MJig1 OOOOIIEHHS W CpaBHEHMS, KpUTEPUU
IIPOBOAMMOI0 aHAJIN3A;

e BOCIpPUHUMATH,  (OPMYIHPOBATbH W  MPEoOpPa3OBbIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE,
YCIIOBHBIE;

e BBIIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOJIOJEHUSX W YTBEPXKACHUSIX, MpeajiaraTh KpUTEPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUM;

e JIENaTh BBIBOJABI C MWCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

e paszlupaTh J10Ka3aTebCTBA MAaTEMATHUYECKUX YTBEpPXKIACHUHU (IIpsIMble U OT
OPOTHUBHOIO), TPOBOIAUTH CAMOCTOSITEIBHO HECJOXKHBIE JIOKa3aTeJIbCTBA
MaTeMaTHU4ecKux ()akTOB, BHICTPAMBATh apTyMEHTALUIO, IPUBOAUTH PUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cHoco0 peuieHust y4dyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOMpaTh Hauboee MOAXOASIMHMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3zoBblencciieqoBarebCKueIeiCTBUA:

e HCIMOJb30BATh BOMPOCHI KaK MCCIEIOBATEIbCKUM HHCTPYMEHT MO3HAHUA,
GopMynHpoBaTh BONPOCHI, (PUKCHUpYIOIIME MNPOTUBOpPEYHE, MpoOIeMy,



CaMOCTOSTENIbHO YCTAaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITENBHO COCTaBJICHHOMY IUIaHY  HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHKME IO YCTAHOBJICHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKTY COOOI;
CaMOCTOATENBbHO (POpMYyIHUpPOBaThH OOOOIIEHUST M BBIBOABI MO pE3yJibTaTaM
MIPOBEAEHHOIO HAOJIIOJICHMSI, HCCIEIOBAaHUs, OLIEHHBATh JOCTOBEPHOCTh
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

IPOTHO3UPOBATh BO3MOYKHOE pA3BUTHE MpOLECCA, a TaKKE BbIIBUIAThH
PEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nuHpopmanueii:

BBISIBJIATh  HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALMH, JTAHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHMS 3a]a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (POPM IPEICTABICHMUS;

BBIOMpATh (popMy TMpeAcCTaBiICHUS HMHPOPMALMH U  WUIIOCTPUPOBATH
pemiaemMble  33Jadyd  CXE€MaMH, JuarpaMMamH, WHOW Tpapukod U HUX
KOMOMHAIIUSMU;

OLICHHMBATh HAJA&KHOCTh HMHPOPMALMU IO KPUTEPHUSM, MNPEIJI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTl/IBH])IeyHHBepCaﬂbeIeyqeﬁﬂbleHeﬁCTBHHZ

BOCIIPHHUMATH ¥ (POPMYJIUPOBATH CYKIEHHUS B COOTBETCTBUH C YCIOBUSIMH H
HEISIMU OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TIMCHMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHUS TIO0 XOJy pPEIICHHS
3a/1a4yi, KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B X0JI¢ OOCYXXJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMBHI,
MpoOJIeMBI, pelraeMoi 3a7adv, BBHICKA3bIBaTh HJICH, HAIlCIICHHBIC Ha TOWCK
pEIIeHUs], COTOCTABISATh CBOU CYXKJICHUS C CYXICHHUSMHU JAPYTHUX YYACTHHUKOB
nuanora, OOHapyXHMBaTh pa3lIMYME W CXOJACTBO IMO3UIIMHA, B KOPPEKTHOM
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEACTABIATh PE3yJbTaThl PEIICHUs 3aJadd, dKCIIEPUMEHTAa, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (hOpMAT BBICTYIUICHUS C YYETOM 3a/a4y
MIPE3EHTAIUNA U OCOOEHHOCTEH ayIUTOPUH;

MOHUMATh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYaJTbHON
paboTHI PU pelICHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATh 1IeJb COBMECTHOW JEATEIHLHOCTH, IUTAHHPOBATH OPTAHHU3AIUIO
COBMECTHOM pabOThI, pacTpeeisaTh BUIAbI pa0d0T, JOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHUX JTIOJICH;



e Y4YacTBOBaTh B IPYIIOBBIX opmax paboThl (00CYKIeHUsS, 0OOMEH MHECHHUSIMU,
MO3TOBBIE IITYPMbI W JPYTHUE), BBINOJIHATH CBOIO YacThb pPabOTBI U
KOOPJIMHUPOBATh CBOM JIEHCTBUS C APYTMMH YJCHAMH KOMAaHJbI, OIICHUBAThH
KayeCcTBO CBOETO  BKJIaJa B  OOmMUH  MPOAYKT TIO  KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI

Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBJISITh IUIAH, QJITOPUTM pEIICHUs 3adauul (WIH €ro
4acTh), BbIOMpATh CHOCOO pEmIeHHs € Y4YETOM HUMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIMUHTE/LJICKT:

e BIIAJIETh CIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJISL IMpoliecca M pe3yJbTara
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

e IIPEABUAECTH TPYAHOCTU, KOTOPHIE MOT'YT BO3HUKHYThH IIPU PELICHUM 3a]1a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITEIbCTB,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OICHHMBATh COOTBETCTBUE PE3YyJIbTaTa IEITEIBHOCTH MOCTABJICHHOW LEIH U
YCIIOBUSM, OOBSICHATh MPUYMHBI JOCTIKEHUS WM HEJOCTHXKEHUS 1IeIH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyueHuss B 7 KJjacceoOy4aromuiicss TMOMYYUT CIEAYIOLIUE
MPEAMETHBIE PE3YJIbTATHI:

Yurate wuH(pOpMalMIO, TPEACTABIEHHYIO B TaliuLax, Ha JAMarpaMmmax,
OpEACTaBIATh JaHHbIE B BHUAE TaOJMUI, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIE
(cTonbuatkie) U KpYroBbI€) IO MAaCCHUBaM 3HAYEHUH.

OnuceiBaTh ¥ UHTEPIPETUPOBATH  peajbHbIE  YHUCIOBBIE  JaHHBIE,
MpEACTABICHHbIE B TAOJINIIAX, HA IUarpaMmax, rpapukax.

Hcnons3oBaTh I ONHMCAHMWS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apupMeTnueckoe, Meinana, HauOoJIblIee U HAaMMEHbBIIIee 3HAUCHUS, pa3Max.

Nmers mnpencraBieHue O ClOyd4alHOM W3MEHYMBOCTM Ha IIpUMEpax LEH,
($u3MUEeCKUX BETUYMH, AHTPOIOMETPUYECKUX JAaHHBIX, HUMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOUUYUBOCTH.

K konmy oOyuenus B 8 KkiIacceoOydaromuiics TMOJYYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:



W3Bnekate u mpeoOpa3oBbIBaTh HHQPOpPMAIMIO, TPEACTaBICHHYIO B BHJIE
TabNul, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHUJEC TaOJNHUIl, JUarpamw,
rpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKa3aTeNel: CpeIHUX
3HAUYEHUN U Mep paccenBaHus (pa3mMax, TUCIIEPCHUS U CTaHIapTHOE OTKIOHEHUE).

Haxonutb 4acTOThl YUCIOBBIX 3HAUYEHUNM W YaCTOTHI COOBITHIA, B TOM YUCIE TIO
pe3yabTaTaM U3MEPEHUN U HAOII0ICHUM.

HaxoauTh BEpOSTHOCTH CIIy4allHBIX COOBITHII B OMBITax, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHI, B TOM 4YHCJIE B OINbITaX C PABHOBO3MOXXHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaguueckue MOJENH: JACPEeBO CIy4YailHOrO SKCIEepHUMEHTa,
qyarpamMMbl DWepa, YMCciaoBas mpsmast.

OneprpoBaTh NOHATUAMHU: MHOKECTBO, ITOAMHOKECTBO, BBINOJIHATH ONEpalUU
HaJ MHOXECTBaMH: OOBEAMHEHUE, [EPECEUCHUE, JONOJHEHUE, MEePEeUUCIIATh
AJIEMEHTHI MHOXECTB, IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduueckoe MpeAcTaBiICHUE MHOKECTB U CBSI3€H MEXAY HUMU
JUISl ONIMCAHMS MPOLIECCOB U SIBJICHUM, B TOM YHMCJIE MPU PELICHUM 3a1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U KypCOB.

K konnmy oOyduenus B 9 KkiIacceoOydaromuics TMOJYYUT CIEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

N3BnekaTth U npeodpa3oBbIBaTh HHPOPMAIIMIO, MPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHHMKAX B BHJI€ TaONMI], IUarpamm, rpadukoB, NPEICTABIATh JAHHbIE B BUE
Ta0JINII, TUarpaMm, rpapuKoB.

Pemarp 3amaun  opraHM30BaHHBIM NepeOOPOM BapHaHTOB, a TakKkXke C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU U1 MACCHUBOB YHMCJIOBBIX
JNAHHBIX, B TOM YHCIIE CPETHUE 3HAYEHNS U MEPBI PACCEUBAHUS.

HaxoauTh 4acToThl 3HAYEHUH M YAaCTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHMII B W3YYEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHUAX
WCHBITAaHUN JI0 TIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyIuy.

Nmers mpencraBieHWE O CIAy4alHOW BEIMYMHE W O PaACIpPENCIICHUU
BEPOSTHOCTEH.

NMerp mipeAcTaBieHHE O 3aKOHE OOJBIIMX YHCET Kak O MpPOsBICHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIUX YKCEN B
MPUPOJIE U OOIIECTRE.



4. TEMATHYECKOE IJTAHUPOBAHUE C YKASAHUEM KOJHYECTBA
AKAJEMMUYECKHX YACOB, OTBOJIMMBIX HA OCBOEHME KAJKIOWM
TEMBI YYEBHOT'O IPEJMETA

Maremaruka 5-6

5 KUITACC
Tema/pazaen Koanuecrno DJICKTPOHHbIE dopma
Ne aKa/JleMH4YeCKHU (uudposbie) yueOHO- peajm3anuu
n/ X 4aCOB, MeTOAHYeCKHEe MaTepruaa BOCIUTATEIbHOIO
n OTBOAMMBIX Ha MOTEHIHAJIA TEMBbI
0CBOEHME
TeMbl
HaTypaJEBHBIG quca. BuGmmotexa LIOK Bxmrouenne B ypok
1 fleticTais ¢ 43 https://m.edsoo.ru/7f4131 HIpoBbIX
HaTypaJbHBIMU ce npouenyp st
YUCIAMHU = MoJAIepKaHUs
Harnagnas bubmuorexa [JOK MOTHBalUH
2 reoMeTpust. JlnHIHA 12 https://m.edsoo.ru/7f4131 00y4aromuxcs K
Ha INIOCKOCTH ce nonyquvmo
OOBIKHOBEHHBIEPOO bubnuorexa [IOK SHAHUH.
3 u 48 https://m.edsoo.ru/7f4131
ce
4 Harnsannasreomerpu 10 bu6nmnoreka [JOK Hcnonp3oBanue
s. MHOTOYTOJTbBHHKH https://m.edsoo.ru/7f4131 BOCITMTATEIHHBIX



https://m.edsoo.ru/7f4131ce
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Hecsatuunbienpoou

Harnannas
reometrpus. Tena u

burypsl B
POCTPAaHCTBE

38

bu6mmoreka [JOK

https://m.edsoo.ru/7f4131

BO3MOXKHOCTEH
coJiep KaHus
TEMBI uepe3

moabop
COOTBETCTBYIOITH
X 3a7a4 11
perieHusl.

Bocnuranme
KPUTHYIHOCTH

MBIIIJIEHHS,

MHTEpeca K
YMCTBEHHOMY

TpyAay,

ce

bubmuoreka [JOK

https://m.edsoo0.ru/7f4131

CTPEMIJICHHE
HCIO0JIb30BaTh
MaTeMaTHYECKHUE
3HAHUS B
IIOBCEIHEBHOMI
JKU3HH.

[IpumeHenne Ha
ypoke

ce

WHTEPAKTHBHBIX
(dhopm paboThI ¢

[ToBTOpEHME U
00o0mieHne

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

10

170

bubmuoreka [JOK

https://m.edsoo.ru/7f4131

00yJaroIUMUCS:
UHTEIICKTYaJIbHBI

X WP,
CTUMYJIMPYIOLINX

ce

M03HABATEIBHYIO
MOTHBAIIHIO
oOydJaronmxcs.

6 KJIACC

Tema/paznen

HarypaneHbleuncia

Koaunuect
BO
aKajgeMuy
€CKHUX
4acoB,
OTBOJAUM
bIX HA
OCBOEHHE
TEMbI

30

DJIeKTPOHHbIE
(mudposbie) ydeOHO-
MeTOoHYecKue
MaTtepuaja

bu6nmoreka [JOK
https://m.edsoo.ru/7f41473
6

®opma
peau3anuu
BOCIIUTATEIbHOIO
MOTEeHHAJIA TeMBbI

Bxirouenue B ypok

WUTPOBBIX MPOLIENYD

JUISL IO e P KaHUS
MOTHBALUH
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00ydJaronmxcs K

MTOJTYYCHHIO
3HAHUM.
Hcnonb3oBanue
BOCITUTATEILHBIX
BO3MOXHOCTEH
Harnsgnas bu6muoreka IIOK COJIEPKAHUS
2 reometpus. [Ipsmbie 7 https://m.edsoo.ru/7f41473 TEMBI Yyepes
Ha [JIOCKOCTH 6 noa00p
COOTBETCTBYIOIIIH
X 33124 s
penieHusl.
bu6mmoreka [JOK Bocnuranne
3 Hpobu 32 https://m.edsoo.ru/7f41473 KPUTHYHOCTH
6 MBILLICHUS,
bubmmoreka [JOK HWHTEpeca K
4 HarusnasreoMeTpHs. 6 https://m.edsogru/7f4l473 yMCTBIe)HHOMy
Cummerpust 6
2 TpyAay,
CTpPEMIJICHHE
WCIIOJIb30BATh
bubmuoreka [JOK
5 Boipasiceris ¢ 6 https://m.edsocI)J.:ru/7f41473 MaTCMaTHICCKHe
OykBaMu 6 3HaHUS B
MMOBCETHEBHOM
JKU3HU.
Harnstnaast butGmuoreka [IOK IIpumenenue Ha
6 reometpust. urypsel 14 https://m.edso0o.ru/7f41473 YpOKe
Ha IIOCKOCTH 6 MHTEPaKTUBHBIX
[TonoxutensHbIC U Bubmrorexa OK Gopy padors ¢
7 40 https://m.eds00.ru/7f41473 ~ 00y4arOIIMMHMC:
OTpUIaTEeNbHBICUNCIIA 6 HHTEIIeKTyATHHbI
X TP,
CTUMYJIHPYIOIINX
bu6mmoreka [JOK
8 EpeHCTaBHeHHeHaHHH 6 https://m.edso0.ru/7f41473 Hoi;ﬁla; ;ﬁ;}fgyfo
6 00yJaronmxcs.
Harnsaas Bu6nnoreka [IOK [ToGyxnenune
9 reometpust. DUrypsl B 9 https://m.edsoo.ru/7f41473 00yJaronImxcst
MIPOCTPAHCTBE 6 co0iroaaTh Ha
YPOKE HOPMBI
MOBE/ICHUS,
MpaBujia OOIIEHUS
CO CBEPCTHHKAMU
[ToBTOpEHME, bubmuotexa [JOK u
YAUTEIICM,
10 000011IeHHE, 20 https://m.edsoo.ru/7f41473 COOTBETCTRYIOIIIHE
CUCTEMAaTH3AINAA 6

VKJIa1y IIKOJBI,
YCTaHOBJICHHE U
MOJIIEPIKKA
n00posKenaTeIbHO



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

it atMocdephl.

OBIIEE KOJIMYECTBO 170
YACOB I10 [TPOTPAMME
Auredpa 7-9
7 KIIACC
Tema/pasnea KoaunyecTBo DJIeKTPOHHbIE ®opma peanu3anuu
Ne akageMmnuyeckux (uudposbie) yueOHO- BOCIIMTATEJIbHOTO
/i 4acoB, MeTOHYeCKHe NMOTEHINAJIA TeEMbI
OTBOJAMMBIX HA MaTepuaja
OCBOEHME TeMbI
Bxitouenue B ypok
Yucna u UTPOBBIX MPOIIE
BBIYHCIICHUS. Bubmiorexa LIOK mfﬁ HOﬂI[eI];X(LZIHﬂIZf
1 25 https://m.edsoo.ru/7f415b
PanmonanesHbie 90 MOTHBAIIUH
qucia — oOydJaronmxcs K
MOJIYYEHUIO 3HAHUH.
Hcnone3oBanue
BOCITUTATEILHBIX
Anrebpandyeckuen bubmiorexa LIOK BOSMOKHOCTCH
2 27 https://m.edso0o.ru/7f415b coJiepKaHus TEMbI
bIpKCHHA 90 yepe3 10100
90 P AO0p
COOTBETCTBYIOIIUX
3aJ1a4 JIsl pEIICHUS.
Bocnntanne
KPUTHIHOCTH
MBIIJICHHS,
WHTEpeca K
VpaBHeHHs H BI/I6J'.II/IOTeKa HOK YMCTBEHHOMY
3 20 https://m.edsoo.ru/7f415b TPy, CTpEMJICHUE
Hepasenctsa 90 UCITOJIb30BATh
MaTeMaTUYECKHE
3HAHUS B
MOBCETHEBHOM
KU3HU.
Koopannatsl n Bu6muorexa [LIOK [IpuMeHeHNe HA
4 rpauKH. 24 https://m.edsoo.ru/7f415b ypoKe
OyHKIMH 90 UHTEPAKTUBHBIX
dhopm paboThl ¢
00yJarIuMuCs:
But6 LIOK WHTEJUIEKTYaJTbHBIX
IToBTOpEeHUE U HoImoTeka urp,
5 06061112 e 6 ggps://m.edsoo.ru/7f415b CTHMYJTHDYIOTIHX
= MO3HABATEIIbHYIO
MOTHBAIINIO
00y4aronmxcs.
OBIIEE KOJIMYECTBO 102
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YACOB 10
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8 KUIACC

Tema/pa3nen KoaunyecTBo DJIeKTPOHHBIE dopma peanusaluu
Ne akagemuuecku  (uud¢poBbie) yuyeOHO- BOCIIMTATEIbHOTO
n/_n X 4acoB, MeTOInYecKUe MOTEHIMAJIA TeMbI
OTBOJAMMBIX HA MaTepuaja
O0CBOEHME
TeMbl
Yucna u bubmuoreka [JOK Bxirodenue B ypok
1 BBIYMCIICHHS. 15 https://m.edsoo.ru/7f417 UTPOBBIX MPOLEAYP
KBanpatnsie kopHU afg8 VIS TIOAJIePKaHuUs
Yucna n MOTHBaLUU
2 BEITHCIICHILA. 7 Eﬁ?ﬁiﬁiiﬂﬁ/?fﬂ? OOy TRKOMIXCA K
CreneHs C 1ebIM af8 — ) [IOJTy4CHUIO
MOKa3aTeieM = 3HAHUU
oo ok enne
3 P o 5 https://m.edsoo.ru/7f417 .
KBanpaTHbIATpEX U afs BO3MOXKHOCTEH
eH - COJICPKaHUS TEMBI
AnreOpandecKrueBbl yepes 1oadop
4 PAXCHM. 15 EE@I-?/OTG? L[OK/7f417 cOOTRETETEYIOTIE
Anrebpanyeckasip f8ps. m.edsoo.ru 3a7a4 I
00b alo peIICHUA
o Biomora ok Beemane
5 P ’ 15 https://m.edsoo.ru/7f417 P
KBanpatnsie af8 MBILUICHHUS,
YpaBHCHHUS - HWHTEpeca K
YpaBHeHus u YMCTBEHHOMY
6 HEPaBEHCTBA. 13 536?17/0%? HOK/7 417 Tpyny, CTpEMJICHNE
CHcTeMBbI bS.//m.edso0.1u UCTIONIb30BATh
ypaBHeHHﬁ af—8 MAaTEMATHUYCCKHUC
VYpaBHeHus u bubnuorexa [JOK SHaHWAB
7 HEPaBEHCTBA. 12 https://m.edsoo.ru/7f417 TIOBCCAHCBHOM
HepapencTtra af8 KU3HH.
DVHKLII bubnnorexa [JOK [IpnmeHnenue Ha
8 YHIIUTH. 5 https://m.edsoo.ru/7f417 ypoke
OCHOBHBICTIOHATHS
af8 HWHTEPaKTHBHBIX
bubnuotexa [JOK opm pabotsI ¢
QyHKIUN. . o :
9 9 https://m.edsoo.ru/7f417 00yHaroIMUMHCA:
ucrnosblepynkuum af8 WHTEIJIEKTYaTbHBIX
urp,
ToBTobeHIe K bubnuorexa [JOK CTUMYIHMPYIOMHX
10 606 p 6 https://m.edsoo.ru/7f417 [I03HABATE/IbHYIO
000bIeHNE af8 MOTHBAIIHIO
oOydJaronmxcs.
OBIIEE KOJIMYECTBO
YACOB IIO 102
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9 KIIACC

Tema/pazaen KonuyecrBo DJIeKTPOHHbIE dopma peanusaluu
Ne akagemudyecku (uudpoBbie) y4eOHO- BOCIIMTATEIHLHOI0
n/ X 4acoB, MeTonYecKue MOTEHIMAJIA TeMbI
n OTBOJAMMBIX Ha MaTepuasa
OCBOEHHE TeMbI
Yucna u IIpuMeHeHue Ha
BBIYHCIICHHUSI. Bubmzorexa LIOK b ypoke

1 . 9 https://m.edsoo.ru/7f419d
JleiicTBUTENbHBIC 08 WHTEPAKTHBHBIX
qucia — (dhopm paboThI ¢

00y4aIOIUMUCS:
v HMHTEJUICKTYaJIbHBIX
Hep;;]ie;i};: bu6mmoreka [IOK urp,

2 o 14 https://m.edsoo.ru/7f419d CTUMYIIMPYIOIIHNX
YPaBHeHI/IHUC OJIHOM 08 [03HABATEEHYIO
MePEeMEHHOM MOTHBALIHIO

o0yyJaronmxcs.
VYpaBHeHuUs u Bocnuranue
praBeHCTBa. bubmzorexa LIOK KPUTHUYHOCTH

3 14 https://m.edsoo.ru/7f419d
Cucremsr } 08 MBIIUICHHSI,
ypaBHEHUU — HWHTEpeca K

YMCTBEHHOMY TPYIY,
CTpPEMIJICHHE
YpaBHEHHS U Bbubanorexa [IOK UCII0JIb30BATh
4 HEpaBEHCTBA. 16 https://m.edso0.ru/7f419d MaTeMaTU4ECKue
Hepasenctpa 08 3HaHUA B
MOBCETHEBHOM
KU3HU.
bubnuotexa [JOK Bxirouenue B ypok

5 OyHKIMN 16 https://m.edsoo.ru/7f419d WUTPOBBIX TPOLIETYP

08 JUISL IOJIIEPIKAHUS
bu6mmoreka [JOK MOTHUBALIUHU

6 ETIZ?ITI);T:EOCHCHOB 15 https://m.edsoo.ru/7f419d oOydJaronmxcs K

08 TOJTYYEHHIO 3HAHUIA.
Hcnonp3oBanue
m BOCITUTATEIbHBIX
R g;gg:ﬁze’ bubnunoreka [IOK BO3MOXHOCTEH

7 ’ 18 https://m.edsoo.ru/7f419d COJIEp’KaHUS TEMBbI
CHCTeMaTH3alMA3HA 08 depes noa60p
HHH COOTBETCTBYIOIIUX

3a/1a9 JUIsl pEIICHUS
OBIIEE KOJIMYECTBO
YACOBIIO 102
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I'eomerpus 7-9

7 KIIACC
Tema/paznen KosmnuectBo DJIeKTPOHHbIE ®opma p
No akagemMuueckux  (uudposbie) y4eOHO- BOCITUT:
11/-11 4acoB, MeTOInYecKue MOTEHII}
OTBOJMMBIX HA MaTepuaja
OCBOEHHeE TeMblI
IT i II
I qurypu nnx caoficrsa, 14~ BubmorerallOK ooy
P ' https://m.eds00.ru/7f415e2e A
H3mepenuereoMeTpuyeCKUXBEINYNH cOoOJTI
YPOK
OB
MIPaBUII
CO CBEpX
1%
2 TpeyroabHUKH 22 Bubmorexa LIOK COOT§1
https://m.edsoo.ru/7f415e2e
yKa/
YCTaH(
non
T00pOK
aATM¢
3 [TapannensHbIE IPAMBIE, CYMMa 14 bubnnoreka [JOK dopm
YIJI0B TPEYTOJbHUKA https.//m.edso0o.ru/7f415e2e OTHO
MaTeM:
OCHOBC
OKpy’>KHOCTb U KpYT. Bbu6mmoteka [JOK
4 r 14 https://m.edsoo.ru/7f415e2e VP
€OMETPUUECKHE TTOCTPOCHUS ps://m. . cpencTa
BI
Vikpen
N bubmmoreka IIOK 00y
S [osropenme, 0dodmennesnanmii 4 https://m.edsoo.ru/7f415e2e KU
npal
OBUIEE KOJIMYECTBO YACOB I10 68
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8 KUIACC

Tema/paznen KosmuectBo JJIeKTPOHHbIE dopma
Ne akajgemMuyecku (uM@poBbie) Y4eOHO- peau3anuu
n/ X 4acoB, MeToAuYecKHne BOCHUTATEIbHOIO
n OTBOJAUMBIX HA MaTepuasa MOTEHI[HAJIA TEMbI
OCBOEHHE
TeMBbI
N bubmuorexa [JOK [ToOyxnenue
1 ;IeTHpeXerHBHHK 12 https://m.edsoo.ru/7f417e 00y4YaroIHuXCs
18 coOMI0aTh Ha
YpOKE HOPMBI
MTOBE/ICHUS,
Teopema Daneca u 1paBHIa O0LCHH
CO CBEPCTHUKAMH
Teopema o bu6nuoreka [IOK 1 YUUTEIIEM,

2 TpOIIOPUHOHATLHET 15 https://m.edsoo.ru/7f417e COOTBETCTBYIOIINE
X OTpeskax, 18 KJIay IIKOJIbI
ox00HbBIE - YKty ’

YCTaHOBJICHUE U
TPEYroJIbHUKH
MOJIJICPKKa
JI0OpOIKENTaTeIbHO
i aTMmochepsl
IInomane. dopMHUpOBaHUE
Haxoxaenue OTHOUIICHUS K
rIonaaen bu6nuoreka [IOK MaTeMaTHhKe KaK

3 TPEYTOJIBLHUKOB U 14 https://m.edsoo.ru/7f417e OCHOBE Pa3BUTHUS
MHOTOYTOJIBHBIX 18 MBIILICHUS U
¢buryp. [Mnomaam CPEICTBY
mo00HbBIX pUryp oOy4eHHS B

IITKOJIe
E;(g)sx)?)a " bubmmoreka [IOK

4 10 https://m.edsoo.ru/7f417e
Havaia 18
TPUTOHOMETPHUU -

Vsl B Vkpemienue
OKPY>KHOCTH. CBSI3U OOYYCHHUS C
Bnoucannsie n J)KU3HBIO, C
OIUCAaHHBIE bubnmorexa [IOK IPaKTUKOM.

5 YETBIPEXYTOJIbHUK 13 https://m.edsoo.ru/7f417e
n. KacareapHbIe K 18
OKPY>KHOCTH.

Kacanue
OKPY>KHOCTEHN
bubmmorexa [JOK

6 Hosropenne, . 4 https://m.edsogru/7f417e

000011IeHIe3HaHN 18
OBIIEE KOJIMYECTBO
YACOB IIO 68
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9 KIIACC

Tema/pazaen KoaunyecTBo DJIeKTPOHHbIE ®opma
Ne aKkaJaemMmyec (uudposrbie) peaau3zanuu
n/ KHX 4YaCOB, yueOHo- BOCIIMTATEJIBLHOT
n OTBOJAUMBIX MeToAnYecKue 0 MOTeHIuaIa
HA OCBOEHHE MaTepuaja TeMblI
TeMbl
Tpuronomerpusi. Teopemsl bubnmoreka [JOK [ToGyxnenune
1 KOCHHYCOB ¥ CHHYCOB. 16 https://m.edsoo.ru/7f4 o0yJarmuxcs
Pemienue TpeyrosibHUKOB lal2c co0oaTh Ha
YpOKE HOPMBI
MOBE/ICHUS,
npaBuiia
oOuieHus co
CBEPCTHUKAMHU
[IpeobpaszoBanue moao0us. bubnnoreka IIOK U YIUTEJIEM,
2 MeTtpuyeckre COOTHOIICHHMS B 10 https://m.edsoo.ru/7f4 COOTBETCTBYIO
OKPY)KHOCTH 1al2c [IHAE YKIaIy
IIKOJIBI,
YCTaHOBJICHUE U
MOJJIEPKKa
J00porKeIaTe b
HOI aTMocdepbl
bubnmnoreka HOK dopmupoBaHue
3 Bekropsl 12 https://m.edsoo.ru/7f4 OTHOIIECHHSA K
lal2c MaTeMaTHKe
bubmuorexa [JOK KaK OCHOBE
4 JleKapTOBKIKOOPIMHATEIHAILIO 9 https://m.edsogru/7f4 pa3BUTHS
CKOCTHU
lal2c MBIIIJIEHUS 1
[IpaBunbHbIE CPEICTBY
5 MHOTOYTOJMbHUKHU. J{TuHa 8 Eggsnlpllr(r?:é(s%gr(allé 4 oOydeHus B
OKPY>KHOCTH U TUIOIIAb 1al2c IKOJIe
Kpyra. Beruucnenuernionmauen -
bubnmnoreka [JOK Ykpenenue
6 JBHKEHUATLIIOCKOCTH 6 https://m.edsoo.ru/7f4 CBSI3U O0y4YeHUs
lal2c C JKU3HBIO, C
bubnmnorexka HOK IIPaKTUKOM.
iiiiﬁ:g;;&iiggﬁ;;e’ 7 https://m.edsoo.ru/7f4
lal2c
OBIIEE KOJIMYECTBO YACOB 68
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7 KIIACC

Tema/pazaen KoaunyecTBo DJIeKTPOHHBIE ®opma
Ne akagemMuuecku (uudposbie) y4eOHO- peaau3zanuun
n/ X 4acoB, MeToAnYecKue BOCIHUTATEIbHOTO
n OTBOJAMMBIX HA MaTepuaja NMOTEeHIMAJIA TeMbI
OCBOEHHE
TeMbl
bubnmoreka [JOK VYkperuienue
1 IIpencraBneHuejaHHbBIX 7 https://m.edsoo.ru/7f415f  cBs3u 0Oyuenus ¢
dc KH3HBIO, C
bubnuoreka [JOK IPAKTUKOM.
OnucarenbHasCTaTUCTH
2 8 https://m.edsoo.ru/7f415f
Ka
dc
N bubnnoreka [JOK dopmupoBaHUe
CrydaiiHasiM3MEHUYHUBOC
3 . 6 https://m.edsoo.ru/7f415f OTHOIIIEHHS K
dc MaTeMaTHKE KaK
OCHOBE Pa3BUTHS
bubnuorexka [JOK MBIIUICHHUS U
Bsenenue B
4 4 https://m.edsoo.ru/7f415f CPEICTBY
Teoputorpagon
dc 00yueHHs B
IITKOJIe
bu6mmoreka [JOK [ToOyxnenue
BepositTHOCTB 1 yacToTa
5 N 4 https://m.edsoo.ru/7f415f 00yJarOIHMXCsI
CIIy4aifHOTO COOBITUS
dc co0Mo1aTh Ha
YPOKE HOPMBI
MTOBEJICHUS,
paBuiia OOIICHUS
CO CBEPCTHHKAMU
b K U YYUTEIIEM,
OBobimene, nomroreka [{O y4
6 . 5 https://m.edsoo.ru/7f415f COOTBETCTBYIOIIIH
CUCTeMaTU3alHsI3HAaHUI
dc € YKJI/1y IIKOJIBI,
YCTAaHOBJICHHE U
MOJIJIEPIKKA
JI0OpOoKeNnaTenbH
ol aTMocdepsl
OBIIEE KOJIMYECTBO 34
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8 KUIACC

Tema/pasnea KoiunyecTBo DJIeKTPOHHbIE ®opma
Ne aKaJeMHn4ecK (uudposbie) peajm3zanuu
n/ HX 4YaCOB, y4eOHo- BOCIIUTATEIbHOT
n OTBOIMMBIX MeToHYecKHne 0 MOTeHIuaIa
HA 0CBOEHHE MaTepuajia TeMbI
TeMbl
bubnmoreka [JOK VYkpermienue
1 IToBTOpEeHMEKYpCca 7 Kacca 4 https://m.edsoo.ru/7f41 CBSI3M O0yUECHHUS
7fb2 C ’KU3HBIO, C
bubnmnoreka HOK IPAKTUKOM.
OnucaTeapbHasICTaTHCTHKA.
2 4 https://m.edsoo.ru/7f41
PaccenBanuenanHbIix
7fb2
bubnnoreka [HOK dopmupoBaHue
3 MHoxecTBa 4 https://m.edsoo.ru/7f41 OTHOLLEHHUS K
7fb2 MaTeMaTHKe
. bu6mmoreka [IOK KaK OCHOBE
BepostHocThciyuaitHOrocoo
4 6 https://m.edsoo.ru/7f41 pasBUTHS
BITHS
7fb2 MBIIUICHUS 1
bubnuorexa [JOK CpPEACTBY
5 Beenenue B Teoputorpadon 4 https://m.edsoo.ru/7f41 o0y4eHus B
7fb2 IIKOJIe
bubnuorexa [JOK [ToGyxnenue
6 CrnyuaitHpiecOOBITHS 8 https://m.edsoo.ru/7f41 00yUaKOLIUXCS
7fh2 coOJIFOIaTh HA
YPOKE HOPMBI
MOBE/ICHUS,
npaBuIia
oOmIeHus co
CBEPCTHUKAMH U
UTEJIeM,
OBobmene, bu6mmoteka [IOK y4
7 . 4 https://m.edsoo.ru/7f41 COOTBETCTBYFOIII
cUCTeMaTHU3alisI3HaHUu ]
7fh2 ue yKIaay
TIKOJTBI,
YCTaHOBJICHHE U
MOJIIEPIKKA
T00pOXKeaTeNb
HOMI aTMoc(epsl
OBILIEE KOJIMYECTBO YACOB 34
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9 KIIACC

Tema/pasnea KonuyecrBo DJIeKTPOHHbIE dopma
Ne akagemMnueck (uudposbie) ydeOHO- peaauzanuu
n/ HX YACOB, MeTOoAuYecKue BOCIIUTATEIHHOIO
n OTBOJAUMBIX MaTepuaja NMOTeHIHAJIA
HA OCBOCHHE TeMblI
TeMblI
ToBTopeHHexypca 8 bubmmorexa [IOK VYkpenenue
1 4 https://m.edsoo.ru/7f41a CBA3M 00y4YECHUS
KJlacca
302 C JKU3HBIO, C
DeMCHTHIKOMGHHATOPHK bubnunoreka [JOK IIPAKTUKOM.
2 " 4 https://m.edsoo.ru/7f41a
302
["'eomeTpruyecKasiBEpOSITHO bubmorera [JOK Tobyxcnerme
3 oTE 4 https://m.edsoo.ru/7f41a o0yyaroImuxcs
302 coOI01aTh Ha
YpOKE HOPMBI
MIOBEJICHHUS,
npaBuia
o0IIeHus co
CBEPCTHUKAMH U
bubnnoreka [JOK YUHTEIIEM,
4 Ucnsiranusibepnyim 6 https://m.edsoo.ru/7f41a COOTBETCTBYIOLL
302 W€ yKIaay
IIKOJIBI,
YCTaHOBJICHUE U
MOJJIEPKKa
no0poskenaTeIbH
oif aTMmocdepsl
bubnmnoreka [JOK dopmupoBaHue
5 Cny4vaiiHasiBeTu4rHa 6 https://m.edsoo.ru/7f41a OTHOILIEHUS K
302 MaTeMaTuKe KakK
OCHOBE Pa3BUTHSA
bu6mmoreka [JOK MBILICHHUS U
6 O060011eHne, KOHTPOJTb 10 https://m.edsoo.ru/7f41a CPEICTBY
302 00yJeHus B
IIKOJIe
OBUIEE KOJIMYECTBO 34
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