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VYueOHsIit mpeamer «MaremaTnkay u3ydaeTcsi TpeMs yu4eOHBIMU KypcaMu:
«Anrebpay, «['eomerpusi», «BeposTHOCTb U CTATUCTHKAY.



MHNOACHUTEJIBHASA 3AIINCKA
Anrebpa sBISETCS OJHHMM M3 ONOPHBIX KYpPCOB OCHOBHOTO 0OIIEro

oOpa3oBaHMs: OHa OOecleuynBaeT H3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO LIHMKIOB, €€ OCBOEHHUE
HEOOXOIUMO Ji TPOJOJDKEHUS OO0pa30oBaHUS M B IOBCEIHEBHOW >KHU3HHU.
Pa3Butre y o00y4arolmuxcsi Hay4YHbIX MPEACTaBICHUN O MPOUCXOXKICHUU U
CYIIHOCTH ajreOpanyecKkux adCTpakiiuii, Cnocode OTPaKEHUS] MAaTEMaTUYECKOM
HAYKOW SIBJICHWI M MPOLIECCOB B MPUPOJIE U 0OIIECTBE, POIU MAaTEMATHUYECKOTO
MOJICIMPOBaHUS B HAy4YHOM T[IO3HAHMM W B TMPaAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHUS,
HEOOXOMUMBIX JJIi aJanTallid B COBPEMEHHOM IIM(GPOBOM  OOIIECTBE.
Nzyuenne anreOpsl obOecrieunBaeT pa3BUTUE YMEHHs HaOI0qaTh, CPAaBHUBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTU MBIIIJICHHS, CTIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JCHCTBHUS M BBIBOJBI, (HOPMYIUPOBATH
yTrBepxacHUs. OCBOGHHE Kypca aare0pbl 00ecrednBaeT pa3BUTHE JOTHYECKOTO
MBIIUICHAS OOYYaIOIIUXCS: OHU HMCIOJB3YIOT NETyKTUBHBIC W WHIYKTHUBHBIC
paccyxeHus, o000IIeHNe U KOHKPETU3aI1I0, a0CTparupoBaHue U aHaJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIHHOM
JESTENIbHOCTH O00YyYaroUIuXcs, I[MO3TOMY CaMOCTOSITENIbHOE peUIeHHE 3ajad
SBJISIETCS pealiu3alien NeaTeIbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B ctpykType mporpammbl yueOHOTO Kypca «Anredpay Aiasi OCHOBHOTO
obmiero  0o0pa3oBaHUS OCHOBHOE MECTO 3aHHMAOT  COJAEp)KaTeIbHO-
METOIWYeCKre JuHUK: «Yucma © BBIYUCIHCHUS», «Asredpandeckue
BBIPQXKCHUSD), «YpaBHEHUs U HepaBeHCTBa», «DyHkumm». Kaxnas u3 stux
coJiepKaTeIbHO-METOIMUECKUX JTMHUN Pa3BUBACTCA HAa MPOTHKECHUM TPEX JIET
M3YYCHHS Kypca, B3aMMOICHCTBYS C IPYTUMU €ro JUHHUSAMH. B xome u3yueHus
y4eOHOro Kypca OOydarouuMcsl MPUXOAUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3THM B MporpamMmy
yueOHOTO Kypca «Anredpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MPE/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3fieliax MaTeMaTHYeCKOro 0O0pa3oBaHUs
U CHOCOOCTBYIOIIME OBJAJCHUI0 OOYYaIOIIMMHUCA OCHOB YHHUBEPCATHHOTO
MareMaTudyeckoro sizpika. CoaepkKaTeabHOW U CTPYKTYPHOH OCOOEHHOCTBIO
y4eOHOTO Kypca «Anredpay sIBISETCS €ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanvne nuHUA «YWclia W BBIYMCICHUS» CIYKUT OCHOBOW JIJIs
JaNbHEHIIIEr0  M3yYeHWs  MaTeMaTHK{, CIOCOOCTBYET  Pa3BUTHIO Y
oOydaromuxcst ~ JOTHYECKOrO  MBIIUICHUS,  (POPMHUpPOBAHUIO  YMEHUS
MOJIb30BATHCS AJITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUUECKUX HABHIKOB,
HEOOXOJMMBIX MJI TOBCEIHEBHOW KW3HU. Pa3BuUTHE TOHATHS O YWCIE Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs CBSA3aHO C pPALMOHAIBHBIMH U
UppalMoOHaJIbHBIMA  YHCIIaMH,  (OPMHUPOBAHMEM  MPEACTABICHUH O
JICHUCTBUTENFHOM 4YHCIIE. 3aBepIICHHE OCBOSHUSI YMCIOBOW JMHUUA OTHECEHO K
cpenHeMy oO1eMy 00pa30BaHUIO.
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Copnepxkanue JAByX anreOpamveckux JUHUH — «AnreOpandeckue
BBIPKEHUS» U «YPaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
oOydJaronuxcsi MaTeMaTUYecKOoro amnmapara, HeoOXOAMMOIro Uil peIICHHs
3a/lay MaTEeMaTUKHU, CMEXHBIX TNPEIMETOB W NPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOIiero oOpa3oBaHus YYEOHBIH MaTepuai
IpyNIUpyeTcs BOKPYT PallMOHAIBHBIX BBIpaXEHUU. AnreOpa JEMOHCTPUPYET
3HaYEHUE MATEMAaTUKU KaK S3bIKa JJI MOCTPOCHUS MaTEMaTHUYECKUX MOJIEICH,
OMKCaHMS MPOLIECCOB U SIBJICHUM peanibHOro Mupa. B 3amaun oOydeHus anredpe
BXOJAT TaKkXe JajlbHEillllee pa3BUTHE AJTOPUTMUYECKOTO  MBILIUICHHUS,
HE0OXO0IMMOT0, B YaCTHOCTH, I OCBOCHHSI Kypca HH()OPMATHUKU, U OBJIa/ICHUE
HaBbIKAaMU JIEIYKTHBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOJIBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KEHUs, CIIOCOOHOCTEH K MaTEMAaTHYECKOMY
TBOPYECTBY.

ConmepxaHue  (QyHKIMOHAIBbHO-TpaQUUYECKOW JIMHUM  HAIEJICHO Ha
MOJIydYeHUEe OOyYarolUMHCS 3HAaHUU O (QYHKUMAX KaK  BayKHEWIIEH
MaTe€MaTUYeCKOM MOJEIN JUIsl ONUCAaHUS M HUCCIEAOBAHMS Pa3HOOOpA3HBIX
IOPOLECCOB M SBJICHMM B mpupone u oodmectBe. M3ydyeHue wmarepuania
CIOCOOCTBYET PAa3BUTHUIO y OOyYaIOLIMXCSl YMEHHUS HCIONb30BaTh Pa3InYHbIC
BBIPA3UTEIIbHBIE CPEJICTBA S3bIKa MAaTEMAaTHUKU — CIIOBECHbBIE, CUMBOJIMYECKUE,
rpaguueckue, BHOCUT BKiIaad B (OPMUPOBAHHME MPEJICTABICHUNA O POJHU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3AIUN U KYJIbTYPHI.

CornacHo yuyeOHOMY TutaHy B 7-9 Kiaccax u3y4aeTcsi y4eOHBIM Kypc
«Anre0Opa», KOTOPbIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jeibl COJACPKAHUS:
«Yucna u BBIYUCHEHUS», «ANreOpanvyeckue BBIPAKEHUSD), «YPaBHEHHS H
HEpaBeHCTBA», «DyHKIIMN.

Ha uzyuenne yueOHoro kypca «Anredpa» orBoautca 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kinacce — 102 gaca (3 gaca B Heneo),
B 9 knacce — 102 gaca (3 yaca B HeJIeINIO).



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Yucia v BbIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX01 OT OJHOU (POpMBI 3amrcu
npobeit k apyroi. IloHsTHe panMOHAIBPHOrO YMCIA, 3aMUCh, CPABHEHHUE,
YIOPSIOUMBAHUE pallMOHANbHBIX 4Hucell. Apudmernyeckue AEUCTBUA C
palMOHAIIBHBIMUA YHMCIaMu. Pemenue 3amad u3 peajbHOM NMPAKTUKU HA YacTH,
Ha JApooOw.

CreneHp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM: ONpEIENIeHUE, NpeoOpa3oBaHUE
BBIPQKEHUI Ha OCHOBE OIpEAeeHMs], 3aluch OosbliuxX uyucen. lIpouneHTsl,
3aMuch MPOLIEHTOB B BUJE APoOU U ApoOH B BUJIE MPOLEHTOB. TpHU OCHOBHBIE
3a/1a4M Ha NPOLEHTHI, PEMICHUE 3a/1a4 U3 PEATBbHOU MPAKTUKH.

[IpuMeHeHNE TPU3HAKOB JENMMOCTH, pAa3j0KEHUE HAa MHOXKHUTEIH
HaTypAJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTM, B TOM 4Hcle TpsMmas M oOparHas
MIPONIOPLIMOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

[lepemeHHBIE, 4YHCIIOBOE 3HAYECHHE BBIPAXKEHHUS C IEPEMEHHOM.
JlonmycTumble 3Ha4YeHUs IepeMeHHbIX. IlpencraBiieHne 3aBUCUMOCTH MEXKIY
BeIMUYMHAMU B BHUze popmynsl. Beruncnenus no gopmynam. IlpeodbpazoBanue
OYKBEHHBIX BBIPAKEHUW, TOXIACCTBEHHO paBHbIE BBIPAKEHMS, MpaBUia
npeoOpa3oBaHUs CyMM U MPOU3BENCHMM, NpPaBWIA PACKPBITUS CKOOOK U
pUBEJIEHUS TOJOOHBIX ClIaraeMblX.

CBoOliCTBa CTENEHH C HATyPAJIbHBIM [IOKA3aTEJIEM.

OpHounensl W MHoOrowieHol. CreneHb MHorowieHa. (CloxeHue,
BBIYMTAHNE, YMHOKEHUE MHOTOWIEHOB. DOPMyIbI COKPAIEHHOTO YMHOKEHUS:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @dopMyna pasHOCTH KBaIpaToB.
Pa3znosxenne MHOrO4JI€HOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHMsI, IpaBuia IMpeoOpa3oBaHus YpaBHEHHS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JInHerHoe ypaBHEHHME C OJHOM NMEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOTO
YPaBHEHUS, pEUICHUE JUHEHHBbIX ypaBHeHHMH. CoCTaBiIeHUE YpaBHEHUN [0
YCJIOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHE C JABYMsI MepeMeHHbIMU U ero rpaduk. Cucrema
IBYX JIMHEWHBIX YpPaBHEHUM C JBYMS [EpeMEHHbIMU. Pelienue cucrem
ypaBHEHUI CIIOCOOOM MOACTaHOBKH. [IpuMmepbl peleHus: TeKCTOBBIX 3ajad ¢
IIOMOUIBIO CUCTEM YPABHEHHM.



DOyHKIUU

Koopaunara touku Ha mnpsmou. YucnoBble NpomexyTKH. PaccrosHue
MEXy IBYMSI TOUKAMH KOOPJIMHATHOW MPSMOM.

[IpsimoyronbHast cuctema koopaunatr, ocu Ox u Oy. AlGcuucca u
OpJMHATA TOYKU HA KOOPJAMHATHOM IMIIOCKOCTH. [IprMepsl rpadukoB, 3a1aHHbBIX
dopmynamu. Utenne rpadukoB peasbHBIX 3aBUCUMOCTEH. [loHsTHE DyHKIIN.
I'paduk ¢ynkuuu. CsoiictBa ¢yHkuuil. Jlunelinas ¢yHkius, €€ rpaduk.
I'padpuk dynkuun Y = [X|. ['paduueckoe pelieHre TMHEHHBIX YpaBHECHUH H
CHUCTEM JIMHEVHBIX YPABHCHUU.

8 KVIACC

Yuciaa v BIYMCICHUA

KBaapatHblii kopeHb U3 yucna. [loHsiTHe 00 HppauUMOHAIBHOM YHCIIE.
JlecaTuunbie NPpUOVKEHUS UPpaLUOHATBHBIX YHCEJL. CaoiicTBa
apu(pMETUUYECKUX KBAJpaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKEHHUI U BBIYUCICHUSAM. JIeiCTBUTENBHBIE YHCIIA.

Crenenp ¢ uenpiM mnokasareneM u €€ cBorcrBa. CTaHIapTHas 3aInCh
qyucia.

AJuiredOpanyecKue BbIPaKEeHUA

KBagpaTHbiil TpEXUEH, pa3JIOKEHUE KBAJAPATHOIO TpPEXUIEHA HaA
MHOXHUTEIH.

AnreOpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajlreOpanyeckod IpoOwu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JCJICHHE alreOpanyeckux IpoOei.
PanronanbsHbIie BRIpaXKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmyia KOpPHEH KBaapaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHEHUW, CBOISIIUMXCA K JIMHEMHBIM U
kBagpatHbIM. [Ipocreiimme 1poOHO-pallMOHAIbHBIE YPABHEHHUS.

['padrueckass uHTEpIpeTalvisi ypaBHEHUW C JABYMs TEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX YPaBHEHUU C JABYMs IlepeMeHHbIMHU. [Ipumepsl perieHus
CHUCTEM HEJIMHEHHBIX YPaBHEHUH C ABYMS ITEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1au anreOpandeckuM CrocoOoM.

YucioBble HEpAaBEHCTBA W MX CBOMCTBA. HepaBeHCTBO C OAHOMU
IIEpEMEHHON. PaBHOCUMIBHOCTh HEpPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHo. CUCTeMbl TMHEUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynxuuu. OONacTh ONpeNeNeHHss U MHOXKECTBO 3HAYECHUU
¢dynakiuu. CiocoOb! 3a1anus QyHKITUH.

I'padux bynkuuu. Yrenue cBoicTB GyHknuu mo e€ rpaduky. [Ipumepst
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TMPOIECCHI.
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DyHKIUK, OMHCHIBAIOIIKE MPSAMYI0 M OOpPaTHYIO MPOMOPIHOHATLHBIC
3aBHCHMOCTH, nX rpadukn. ®OyEkimun y = X2, y = x3, y = VX, y=|x].
I'paduyeckoe pelieHne ypaBHCHUN M CHCTEM YPaBHEHUH.

9 KUIACC

Yuciaa v BIYMCICHUA

PannonaneHple  4MClla, MppAlMOHAIBHBIC YHCIA, KOHEUYHBIE U
OecKOHEUYHBbIE JAECATHUYHBIE JpoOH. MHOXECTBO JEHCTBUTEIBHBIX YHCEl,
JNEUCTBUTEIbHBIE YHUCIIA KaKk OECKOHEUYHbIE JecATUYHblE IpoOu. B3anmuo
OTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHME JEMCTBUTEIBHBIX 4YHCEN, apUPMETHUECKUE JEHUCTBUSA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKPYXAIOLIEr0 MHUPA, JIUTEIBHOCTh MPOLECCOB B
OKpY’KaIOILEM MUPE.

[TpuOnmk€HHOE  3HAYEHHE  BEJIWYUHBI, TOYHOCTb  HPUOIMKEHUS.
Oxpyrnenue yncen. [Ipuknka 1 oLeHKa pe3yIbTaTOB BBIUNCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PenieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOJSIIHUXCA K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. IIpuMmepsl pelieHus ypaBHEHUU
TPETHEU U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenue apoOHO-palimoHaIbHBIX YpaBHEHU. PellieHnne TeKCTOBbIX 3a1a4
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMsl IEpeMEHHBIMU U ero rpaduk. Pemenue cucreM aByx
JIMHEMHBIX YPaBHEHHM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IByx
YPaBHEHMH, OJHO W3 KOTOPBIX JHWHEHWHOE, a JPYroe€ — BTOPOU CTEIECHH.
['paduueckas uaTEpHpETALIM CUCTEMbBl YPABHEHHM C IBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4 aaredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenre nMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMH.

DOyHKIUU

KBagparuunas gynkius, e€ rpadguk u cBoiicrsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPaA0OJIBI.

I'padukn byakmmii: y = kx, y =kx + b,y =k/x, y =x3,y =X,y = |x| u

WX CBOMCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[ToHsiTHE YMCHAOBOW MOCAEAOBATEIBHOCTH. 3aJaHUE TIOCIEI0BATENBHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To YiIeHa.

Apudmernueckast 1 reomeTpudeckas nporpeccuu. @opmMyiibl N-To 4ieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX N YJICHOB.

N300paxeHne 4IeHOB apu(PMETHUECKON U T€OMETPUIECKON Mporpeccuit
TOYKAMH Ha KOOPAUHATHOM IJIOCKOCTHU. JIMHEWHBIN U KCITOHEHIUAIBHBIA POCT.
Cio>xHBIE TPOLICHTHI.

IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTAaThl OCBOEHHUS MpPOTrpaMMbl y4eOHOIro Kypca
«Anre0Opa» XapaKTepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HWHTEpeca K TMPOLNUIOMY M HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHUSM POCCHICKUX
MAaTEMATUKOB U POCCUMCKON MAaTeMaTHUYE€CKOW IIKOJIbI, K HCIIOJIb30BAHUIO ATHUX
JOCTI)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEW TpakJlaHWHA U pealnu3aluu
€ro Ipas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (YHKIHOHUPOBAHUS
pa3IMuYHBIX  CTPYKTYp, SIBICHHUH, MpOLENYp TIpaxxAaHCKOro oOIiecTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO ASTHUECKUX
npo0JsieM, CBSA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUH HayKw,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-ITUYECKUX MPHUHIIMIOB B JESITEIbHOCTH
YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa AKTUBHOE YYacTHE B PELICHHH IPAKTHYECKUX 3aaad
MaTEMaTUYECKON HANpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTHM MAaTEMaTHYECKOTO
0o0pa3oBaHMs HA MPOTSHKEHUU BCEH MKU3HU ISl YCIEIIHON NpodeccuoHaIbHOM
JEeSATEIBHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYaJbHOW TPACKTOPUU OOpa30BaHUS U IKU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 5SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/lay, PEIeHUH, pacCyXIACHHI, YMEHUIO BHUJIIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMS:
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OpUEHTalMed B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEIOBEKA, TIPUPOJIBI
U 00IleCTBa, MOHUMAaHUEM MaTEMaTHYCCKON HAayKH KaK C(Eepbl UeITOBCUYCCKOM
NEATEIBHOCTH, 3TAIOB €€ Pa3BUTHSA M 3HAYUMOCTH JIUIS Pa3BUTHUS [IMBUIIH3AINH,
OBJIQJICHUEM SI3bIKOM MaTEMaTHKH W MaTEMaTHYECKOW KYJIbTYpOH Kak
CPEICTBOM TIO3HAHUS MHUpa, OBJAJACHUEM MPOCTEHINIMMH  HaBBIKAMHU
HCCIIEI0BATEIbCKOU IeATeTLHOCTH;

6) ¢pusnyeckoe BocmuTanue, GopMupoBaHHe KYJbTYPbhI 310POBbsI M
IMOIUOHAIBLHOTO 0JIATOMOTYIHSI:

TOTOBHOCTBIO TIPUMEHSATh MaTEMaTUYECKUE 3HAHMS B MHTEPECaX CBOETO
3I0pPOBBS, BEICHHUS 30pOBOrO oOpa3a JKW3HH (3J0POBOE  IHUTAHHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATAA W OTAbIXA, pEryJspHas Qu3ndeckas
aKTUBHOCTB), C(hOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 JKe TpaBa JPYroro 4eJI0BeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHEHTaleld Ha TPUMEHEHHUE MAaTEMaTHYCCKUX 3HAHUU JUIS PeIICHUS
3a/1a4 B 00JIaCTH COXPAHHOCTU OKPYXKAIOIIEeH cpepl, INIAHUPOBAHUS TTOCTYIIKOB
U OLICHKU WX BO3MOYKHBIX IMOCJEJICTBUM JIJISI OKPY’KArOIIEH CpeIibl, 0OCO3HAHUEM
II00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM B MMyTEeH UX PEeIIeHNs;

8) amanTanmus K M3MEHSIONIUMCS YCJIOBHSIM COIHAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JISHCTBHUSIM B YCIIOBHUSX HEOIPEACIEHHOCTH, TTOBBIIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH dYepe3 IMPaKTHYCCKYIO JeATEIbHOCTh, B TOM
JUCJIe YMEHHWE YUYUTBCS Y JAPYTHX JIOAeH, MmpuoOperaTb B COBMECTHOM
JeSATETLHOCTH HOBBIC 3HAHWS, HABBIKK M KOMIICTCHIIMH M3 OTBITA APYTHX;

HEOOXOJAMMOCTEIO B (OPMUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIC
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBICHHUSIX, B TOM
YUCJIe paHee HEU3BECTHBIX, OCO3HABaTh JS(HUIIUTHI COOCTBEHHBIX 3HAHUU H
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIIeHUs U JEHCTBUA, (HOPMYTUPOBATh M OLICHUBATH PUCKHU U
MTOCIEACTBUS, (POPMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDHI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue JaeiicTBUA:

e BBISIBIISITD u XapaKkTepPU30BaATh CYIIECTBEHHBIE NPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHM, OTHOIICHUN MEXIy TOHITUSIMH,
dbopMynupoBaTh ONpeACICHUsS TOHSATUM, YCTaHABIMBATh CYIIECTBEHHbBIN
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NpU3HAK Kiaccu(UKaIy, OCHOBAHUS JJIsl 0000IEHUsI U CPABHEHUSI, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3;

e BOCIpPUHUMATH, (opMyIHpOBaTH U MPeoOPa3OBBIBATH CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

e BBIBJISITH MaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U
MPOTUBOpEUHs B (PaKTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUSIX, MIpeJIaraTh
KPUTEPUU JJIS BBISBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

e JIeJaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTHH;

e pa3z0upaTh JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (TIpsSMbIE U
OT MPOTHBHOIO), IMPOBOJUTH CAMOCTOSTEIBHO HECIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4eCKUX (aKTOB, BBICTpAUBAaTh ApryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CrOCOO perieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peEIIEHUs, BbpIOMpaTh Haubojee MNOAXOAAMMA ¢  Yy4ETOM
CaMOCTOSATENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOIPOCHl KaK HCCIEAOBATEIIBCKUNA  MHCTPYMEHT
no3HaHus, (OpPMyJIHpPOBaTH  BONPOCH, (UKCHUPYIOIIUE MPOTHUBOPEUUE,
po0JeMy, CaMOCTOSITENBHO YCTAaHABIMBATh UCKOMOE U JJAHHOE, (POPMUPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIMIO0, MHEHHE;

e IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIECHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

e CcaMOCTOSTENBHO (OpPMYJIHpPOBATH OOOOIIEHUS UM  BBIBOJLI IO
pe3ynbTaTaM  MNPOBEAEHHOTO  HAONIOACHMS, HCCIEIOBaHUS, OLICHUBATh
JOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHUI;

e IPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIJBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

e BBIABJIATH HEJOCTATOUYHOCTh W M30BITOUHOCTh MH(OpPMAIUU, JaHHBIX,
HEOOXOUMBIX JJIsl peLICHUs 3a1a4H;

e BbHIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHHUS,

e BbIOMpaTh GopMy MpeAcTaBiIeHUS WHGOPMAIMU U WILIIOCTPUPOBATH
periaemMbie  3a7a4d  CXE€MaMH, JuarpaMMamMu, WHOW rpaduKoi ©  HX
KOMOMHAIIUSIMU;

e OLEHUBATH HAAEKHOCTh MH(DOPMALIMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:

e BOCHpUHHUMATh U (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBUHU C

YCIIOBUSIMU U LEJISIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
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3pEeHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUSI IO X0y PEILICHHUS
3a/1a4l, KOMMEHTHUPOBATH MOJIYYEHHBIN pe3ybTaT;

e B Xojie OOCYXJIEHHMs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJ1aeMOu
TE€MBbI, MPOOJEMBI, periaeMoi 3ajaud, BbICKA3bIBaTh WJIEU, HAICJICHHbIC Ha
NOMCK pPEIICHHUS], COIMOCTABIATh CBOU CYXKACHUA C CYXICHHUSIMU JPYTUX
VYaCTHUKOB JHAJIOTa, OOHAPYXKWBATh pa3jU4Me W CXOACTBO IO3UIIHHA, B
KOPPEKTHOI (popme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

e MPEACTABIATH  PE3yJbTaThl  PEIICHUS  3aJayd, OKCIIEPUMEHTA,
UCCJIeIOBAHUSI, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATh (POPMAT BBICTYIUICHUS C
y4ETOM 3a/1a4 IPE3EHTAIMN U OCOOCHHOCTEH ayAuTOPHUH;

e MOHMMATh W  MCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOU W
WHIUBUTyTBHON PabOThI MPU PEIICHUH YICOHBIX MAaTeMAaTHUYECCKUX 3a0a4;

e MPUHUMATH LE€JIb COBMECTHOW  JEATEIbHOCTH,  IUIAHUPOBATH
OpraHu3allMi0  COBMECTHOM  paboThl,  pacmnpenessTh  BUABI  padoT,
JIOTOBapUBATLCS, 00CYKJIaTh MPOIECC U PE3yIbTaT pabOThI, 0000IIATh MHEHUS
HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TPYyHMHoBBIX (opmax paboTel (0OCYXIeHUs, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOJIHATH CBOIO YacTh padOThl U
KOOPAWUHUPOBATh CBOU ACHUCTBUS C IPYTMMHU YICHAMH KOMAaH]Ibl, OLICHUBATh
KauecTBO  CBOEro  BKJaga B  OOMMHA  TPOAYKT 1O  KPUTEPUSM,
chopMyIMPOBaHHBIM YUYaCTHUKAMH B3aUMOCHCTBUS.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

e CaMOCTOSITENIBHO COCTAaBJIAThH IJIaH, aIrOPUTM PELICHUs 3a1auu (HiIn
€ro 4acTh), BbIOMpATh CHOCOO pEelIeHUs C YYETOM HMEIOMIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOUMOHAIbHbIN HHTEJJIEKT:

e BIJIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IIpoliecca U
pe3ynbTaTa peleHus MaTeMaTUYeCKOM 3a/1auu;

e MPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PELICHUH
3aJlaud, BHOCUTb KOPPEKTHUBBI B JIEITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEHCTB, HAMJICHHBIX OINOOK, BRISIBICHHBIX TPYAHOCTEIH;

e OIICHMBATH COOTBETCTBHE pe3yibTaTa ACATEIBHOCTH MOCTaBICHHOU
IEJU U YCIOBUSIM, OOBSICHATh IPUUMHBI JOCTHXKEHUS WJIM HEJOCTHKEHUS 1IEIIH,
HaXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xonny oOyueHus B 7 kJjacce 0OydarolIMiics MOJYyYUT CIEAYIOLIUE
peIMEeTHbIE PE3yIbTaThI:
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Yucaa v BIYMCICHUSA

BrImonHsATh, codeTas yCTHbIE M MUCbMEHHbIE MPUEMBI, apuMeTuyecKre
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTth 3HaU€HUS YUCIIOBBIX BBIPAXKEHUH, MPUMEHSTh PA3HOOOpa3HbIC
CrocoObl ¥ TpUEMBI  BBIYUCICHHMS 3HAYEHUM JPOOHBIX  BBIpAKCHHIA,
coJiepKaux OObIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuts OT oaHONW  (OpMBI  3amUCH  4YHUCed K  JApPYroi
(mpeoOpa3oBbIBaTh ACCATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrasTh YKCIIa.

BBITTONHAT TPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHHH, OLEHKY
3HAYEHUN YHCJIOBBIX BBIPAXKEHUN. BBIMONHATE AEHCTBUS CO CTEMNEHSIMU C
HaTypaJIbHBIMHU NTOKA3aTEISIMU.

[IpuMeHsATh NOpU3HAKA JEIMMOCTH, pAa3jOoKEHHE Ha MHOXHUTENIU
HaTypaJIbHbBIX YUCEN.

Pemiath npakTUKO-OpHUEHTUPOBAHHBIE 33]1a4H, CBS3aHHBIE C OTHOILIEHHEM
BEJIMYMH, MPOMOPUMUOHAIBHOCTBIO BEIWMYMH, MPOLUEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaTel peuieHus 3ajad ¢ y4€TOM OIPAaHWYEHUM, CBA3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKeHUA

Hcnonp3oBaTth  anreOpanvyeckyr0 TEPMHHOJOTMIO U CHUMBOJIMKY,
NPUMEHATH €€ B MPOIIECCe OCBOCHUS yueOHOr0 MaTepuara.

HaxoauTe 3HaueHusi OyKBEHHBIX BBIPQXXEHUN MPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoimonHsaTeh  mpeoOpa3oBaHUsl LEJIOTO0  BBIPAXKEHHUS B MHOTOWIEH
PUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BbINONHAT YMHOKEHHE OJIHOWIEHA HAa MHOTOYJIEH W MHOTOYICHA Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCyIIEeCTBIIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIU C MOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIero MHOXWTENS, TPYNIHUPOBKU CJaraeMsix,
NpUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[IpumensaTy mpeoOpa3oBaHWs MHOTOWICHOB ISl PEHICHUS Pa3IMYHBIX
3a/lay U3 MaTeMaTUKHU, CMEXKHbBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb30oBaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU MOKa3aTeasiMU ISt
peoOpa3oBaHusl BHIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

PemaTe JiMHElHbIE ypaBHEHUS C OJJHOM IEPEMEHHOM, IPUMEHSS IIPABUJIA
nepexoja OT HCXOJIHOTO YpaBHEHUS K paBHOCUIbHOMY emy. IIpoBepsTs,
SABJISIETCS JIM YUCJIO KOPHEM YPAaBHEHHSI.

[TpumensaTh rpadguuecKkue METOIbl IPH PEIICHUH JIMHEWHBIX YPaBHCHUN U
UX CHCTEM.
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[TonOupaTe npuUMeEpbl Map YUCEN, SBISIOUIUXCS PEUIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJAMHATHOW IUIOCKOCTH IpaMK JIMHEHHOTO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMM, MOJb3YSICh I'paUKOM, MPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemats cucTemMbl IByX JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMECHHBIMU, B
TOM YHCIIe TPpapUUECKH.

CocTaBiATh M pellaTh JMHEHMHOE YPABHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUH II0 YCIOBHUIO 33a7a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4y MOJIyYEHHBIA PE3YJIbTAT.

DOyHKIUU

N300paxaTh Ha KOOPAMHATHON NPSIMOW TOYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBaTh YUCIIOBBIE
IPOMEXYTKU Ha aJIreOpanveckoM SI3bIKeE.

OTmeyaTh B  KOOPJAMHATHOM IUIOCKOCTHM TOYKH 1O  3aJlaHHBIM
KOOpJIMHATaM, CTPOUTHh TrpaduKu JMHEUHbIX QYHKUUHA. CTpouth Trpaduk
byakuuu y = [X|.

OnucelBaTh C MOMOLIBIO (YHKIUI H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHME, LIE€HA, KOJUYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate  rpaduueckuii  crmoco®d  TPEACTABICHUS W aHalu3a
uHbopMaIuK, W3BIEKATh M HUHTEPIPETHPOBATH HMH(OpMaIuio u3 rpadukoB
peanbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydeHus B 8 kiiacce oOydaromuiiCsi MOJYYUT CIECAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucua 1 BIYMCICHUSA

Hcnonb3oBaTh Ha4yaJIbHbIE IIPEICTABIICHHUS 0 MHO>ECTBE
NEUCTBUTENBHBIX YHWCENT JUIsl CpAaBHEHUS, OKPYIJEHUS U BBIUKCICHUH,
M300pakaTh JEHCTBUTENbHBIE YHCIIA TOUKAMHU Ha KOOPAUHATHOW MPSMOM.

[TpumensTh MOHATHE apU(PMETHUYECKOTO KBaJAPATHOTO KOPHS, HaXOJIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIBb3YS MPU HEOOXOAMMOCTH KaJIbKYJISTOP, BBHIIOIHSATh
npeoOpa3oBaHus BBIPAXKEHHUM, COJAEpKalIMX KBaJApaTHbIE KOPHH, HCHOJIB3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu  OOJBIIMX M MajlblX YHCEI C I[OMOUIBIO
JNECATHYHBIX Apo0ei u crerenert uncia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh TOHATHE CTENEeHH C LENbIM I0Ka3aTeleM, BbIIOJIHATh
npeoOpa3oBaHus BHIPAXKEHHM, COAEpKALIUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BbInONHATH TOXJI€CTBEHHbIE npeoOpa3oBaHusl  PalMOHAJIBHBIX
BBIDO)KEHUM HA OCHOBE TMPABWJI JCWCTBUM HAJ  MHOIOWIEHAMH U
anredpandecKuMu IpoosiMu.
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PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA MHOKUTEIIN.

[IpumensaTy npeoOpa3oBaHUsl BBIPAKEHUN [JIs PEIICHHS Pa3IMYHbBIX
3a/lay U3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE, KBaJApaTHbIE YpPaBHEHHS H  pallMOHAIbHbBIC
ypaBHEHMS, CBOJAIIMECS K HHUM, CHUCTEMbl JBYX YpPaBHEHUU C JBYMS
MIEpPEMEHHBIMHU.

[IpoBomuTh mpocCTEWIlIMEe HUCCIEAOBAHMS YpPaBHEHHA U CUCTEM
ypaBHEHUH, B TOM 4YHCJIE€ C NPUMEHEHHEM Tpaduueckux MpeacTaBICHUuN
(ycTaHaBnMBaTh, UMEET JIM YPABHECHHUE UJIM CUCTEMa YPaBHEHUU pelIeHUs, €ClIU
HMMEET, TO CKOJIBKO, U poYee).

[TepexoauTh OT clOBeCHOU (HOPMYIUPOBKH 33/1a4H K €€ areOpandecKon
MOJENN C IOMONIBI0O COCTABJEHUSA YPABHEHUS WM CHUCTEMBl YpaBHEHHI,
UHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3aJadydl IOJyYECHHBIH
pe3ynbTar.

[IpuMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHUS, OICHKH,
pelaTh JMHEHHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpa@uyuecKy0 WJUTIOCTPAIMI0 MHOXKECTBAa PEIICHUNA HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHuMaTh ¥ WCHOJIB30BaTh (DYHKIMOHAJIBHBIE TIOHATHUS U  S3BIK
(TepMHHBI, CUMBOJIMYECKHE 0003HAYEHUS), ONIPEACIATh 3HAUCHHE (PYHKIIUU TI0
3HAUYCHUIO apTyMEHTa, ONPENeIsATh CBOMCTBA (DYHKINH 1O €€ rpaduKy.

Crpoutb rpaduku 3JeMEeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = x2, y = x3,y = |X|, Y = VX, OIHCHIBaTh CBOICTBA YHCIOBOIL
dbyHKIuu 110 €€ rpaduky.

K koniy oOydenuss B 9 kJjacce OOyYarONIMIICS TOJYYUT CIEAYIOIINE
pPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBaTh W YHOPSJOYMBATH PAIMOHAIBHBIE W HUPPALMOHAIIBHBIC
qucia.

BrimonasaTe  apudmernueckue NEUCTBUS C PAIMOHAIBHBIMU YHCIIAMU,
coueTass YCTHbIE W IHUCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUS C
UppaIMOHATBHBIMU YUCIIAMHU.

HaxoguTh 3HaueHHs CTENEHENM C UEJIbIMU IIOKa3aTeIsIMU U KOPHEH,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyIJsSITh ACHCTBUTENIbHBIE YUCIA, BBINOJHITh MPUKUJIKY pE3yJbTara
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHeliHbIe ¥ KBaJpaTHBIC YPaBHEHUSI, YPABHEHHUS, CBOJISAIIIUECS K
HUM, TPOCTEUIITNE APOOHO-PAIIMOHATIEHBIE YPAaBHECHHUS.
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Pemate cucteMsl JByX JIMHEMHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHUE HE SBIACTCS
JIMHEWHBIM.

Pemarp TekcTOBBIE 3amaud aiareOpanyeckuM CIOcOOOM C IMOMOUIbIO
COCTABJIICHMSI YPaBHEHHsS WM CHUCTEMBI [JBYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[IpoBoaUTE MPOCTEHIIME HCCIECIOBAHUS YPABHEHHMM UM CHUCTEM
YpaBHEHUH, B TOM 4YHUCJIE C MPUMEHEHHEM TIpaUUecKux MpeCTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM YPABHEHUE WUJIM CUCTEMA YPAaBHEHUM pELICHMUs, €CIIU
HMMEET, TO CKOJIBKO, ¥ poYee).

Pemmarp nuHeiHbIe HEpAaBEHCTBA, KBAIpaTHBIE HEPABEHCTBA, M300paKaTh
pelIeHnEe HEPABEHCTB HA YMCJIOBOM MPSAMOU, 3alMChIBATh PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlare cucCTEMBl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB,
BKJIIOYAIOUIME KBAJPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CUCTEMBI
HEPAaBEHCTB HA 4YHCIOBOM NPSAMOM, 3alUCHIBATH PEHIEHWE C IMOMOLIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacnio3naBaTh pyHKIMM M3y4EeHHBIX BUAOB. IloKa3biBaTh cXxeMaTHYECKU

pacroioKeH!ue Ha KOOPIUHATHOM TIOCKOCTH TpadukoB GyHKIuMi Buga: Y = KX,
y=kx+b,y=kix,y=ax2 + bx +c,y =x3, y =X, y = |x|, B 3aBucEMOCTH OT
3HAYE€HUN KOA(PPUIIMEHTOB, ONKUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth ® wu300paxaTh CXEMaTHYECKH TpaduKkyd KBaJApaTUYHBIX
(GyHKIIMNA, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX (PYHKITUN IO UX Tpadukam.

Pacno3naBaTh KBagpaTHyHyl QYHKOHIO TO (opMmyne, MTPUBOIUTH
MpUMEpHI KBAPATUYHBIX QYHKIIUN U3 pealbHON )KU3HU, PU3UKH, TEOMETPHUH.

Yuci10BbIe NOCT€I0BATEILHOCTH H IPOrPeccuu

Pacno3naBaTh apuMETHUECKYI0 U T€OMETPHUUECKYIO IMPOTPECCHM IpHU
pa3HBIX CrocoOax 3aJaHusl.

BBIMONMHATE BBIYMCICHUS C HCIOJBb30BaHMEM (GOopMyn N-TO 4YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuid, CyMMbI MEPBBIX N UJICHOB.

N300paxaTh Wi€HBl MOCIEI0BATEIIbBHOCTH TOYKAMU Ha KOOPIUHATHOM
MJIOCKOCTH.

Permath 3a1auu, CBsI3aHHBIE C YUCIOBBIMH MOCIIEIOBATEILHOCTSIMH, B TOM
quclie 3aJadd M3 pEaJbHON KHU3HU (C MCIOJIB30BAaHUEM KaJbKyJIATOPA,
IU(POBBIX TEXHOJIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumeHnoBaHue KoimuecTno yacos DJIeKTPOHHbIE
n/-n pa3zesioB M TeM B Kontpoabnbie Ilpakruueckue  (uudpoBbie)
MporpamMmmbl cero padoTbl padoThI oOpa3oBaTe/ibHbIE
pecypchl
1 Ypcna v BEIUMCIICHUS. o5 2 bubmmoreka IJOK
PanmonansHble yncia https://m.edso0.ru/7f415b90
5 AnrebOpanueckue 97 1 Bubmurorexa [JOK
BBIPAKEHHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 Bubmnuoteka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatsel u 24 1 bubmmoreka IJOK
rpaduxu. OyHKIUN https://m.edsoo.ru/7f415b90
5 [TosTOpenue n 6 1 Bu6mmorexa [IOK
00001eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KJIACC
- HaumenoBanue KosmmyecTBo yacos DJIeKTPOHHbIE
o
o/ | PASACIOB H TeM Becer Konrpoabnnl Ilpakruyeckue (uugpoBbie)
IpOrpaMMmel 0 e padboThbl pa6oTnI oOpa3oBare/bHbIE
pecypchl
1 AnreOpandeckue
15 1 bubmoteka [IOK
BRIPAKCHIA. https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
5 Ypcna v BEIUMCIICHUS. 15 bubmmoreka IJOK
KBanpaTubie KopHH https://m.edsoo.ru/7f417af8
Anrebpanueckue
3 5 1 bubmnoreka IIOK
BblpaKemit. — https://m.edsoo.ru/7f417af8
KBanparuplii TpEXuieH
YpaBHeHus u
4 HEpaBEHCTBA. 15 1 bubnuotexa LIOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHus u
5 C 13 1 Bubnmoreka [JOK
HepaBeHCTvBa' HCTEMET https://m.edsoo.ru/7f417af8
ypaBHEHUM
YpaBHeHus U
6 HEpPaBCHCTBA 12 1 Bubmiorexa IOK
P ’ https://m.edsoo.ru/7f417af8
HepasencrBa
Uwucna v BEIYUCIICHHUS.
7 C 7 1 bubnunoreka [JOK
TEHCHb € HETpIM https://m.edsoo.ru/7f417af8
MoKazareyieM
g Oynkuuu. OCHOBHBIE 5 bu6nmorexa IJOK
TIOHATHUS https://m.edsoo.ru/7f417af8
9 @yuknuu. Ynucenosele 9 1 bubmmoreka IJOK
byHKIIII https://m.edsoo.ru/7f417af8
10 IToBTOpEHUE N 5 1 bubmoreka IJOK
00001IeHHE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO
- 102 8 0

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne HaumenoBanue
(undposBbie)

n/m | pa3jesioB H TeM Bcero Kontpoabnbie  IpakTuueckue
oOpa3oBaTeJibHbIE

NporpaMmabl padoThI padoThI
pecypcbl
Yucaa v BEIYMCICHUS.

1 . 9 Bbubmuoreka IIOK
JleficTBUTENbHEIC https://m.edso0.ru/7f419d08
qHclia
YpaBHeHus u

2 HEpaBEHCTBA. 14 1 bubanorexa LIOK
VYpaBHeHuUs ¢ OAHOM https://m.edsoo.ru/7f419d08
MEPEMEHHOM
YpaBHeHus u

3 14 1 Bubnmoreka [JOK
HepapeHeTha. . https://m.eds00.ru/7f419d08
Cucremsbl ypaBHEHU
YpaBHeHus U

4 16 1 Bubnmoreka [JOK
HCpaBeHCTRA. https://m.edso0.ru/7f419d08
HepasencrBa

Bbubmuoreka IIOK

5 Pynxunn 16 1 https://m.edsoo.ru/7f419d08

5 Yucnosbie 15 1 Bubmmoreka [JOK
MOCJICIOBATEIIbHOCTHU https://m.edso0.ru/7f419d08
[ToBTOpEHHUE,

7 000011IcHNE, 18 1 Bubmoteka [IOK
cUcTeMaTHu3alus https://m.edso0.ru/7f419d08
3HaHUH

OBIIEE KOJIMYECTBO
- 102 6 0

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWMH W3 OCHOBHBIX Pa3J€jOB IIKOJIBHOW MaTeMaTHKH,
UMEIOIIUNA CBOEH 1eIbI0 00ECeYUTh N3YyYEHUE CBOMCTB U pa3MepoB QUryp, ux
OTHOLIEHUW M B3aMMHOE PACIOJIOKEHHE, ONUPAETCA Ha JIOTUYECKYIO,
NIOKa3aTEIbHYIO JIMHUIO. L[eHHOCTh U3yueHUs T€OMETPUH HA YPOBHE OCHOBHOTO
oOmero oOpa3oBaHHs 3aKIOYAETCS B TOM, YTO OOYyYarOIUWCA YYHUTCS
MIPOBOJIUTH JOKa3aTeIbHbIE paccyKaeHus, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUEHHUSI, JOKa3blBaThb  WCTUHHBIE  YTBEPKICHHUS UM  CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXACHUS «OT TPOTHUBHOTO,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHPOBATH OOPATHBIC YTBEPKIACHHUS.

BTopoii 1enbt0 u3ydeHuss TEOMETPUH SIBJISICTCS MCIOJB30BAaHHUE €€ Kak
MHCTPYMEHTA MPU PEIICHUU KaK MAaTEMAaTHYECKUX, TaK U MPAKTUUYECKUX 3aj1ad,
BCTPEYAIOMINXCS B pealbHOM >KU3HU. OOyYaronuiicss JODKEH Hay4YUThCs
OMPENEIUTh T€OMETPUUECKYIO (PUTYPY, ONMKCATh CIOBAMU JaHHBIM YEPTEK WU
PUCYHOK, HAWTH IUIOIIAJIb 3€MEJIBbHOIO YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0esnsi Wi TpeOyemble pasMepbl Tapaxa s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENbHAS JIMHUS B
u3ydyeHUn TreoMmeTpur. IIpum pemeHun 3agady  MPaKTHUYECKOTO XapakTepa
OOy4Jaronuiicss y4UTCA CTPOUTh MaT€MaTUYECKHE MOJECIU  PEalTbHBIX
KU3HEHHBIX CHUTYyaIllui, MPOBOJAUTH BBIYMCIICHUS U OLEHUBATH aJICKBATHOCTH
ITOJIyYE€HHOTO pE3yJIbTaTa.

Kpaiine Ba)xHO MOTYEPKUBATH CBSI3U TE€OMETPUU C JAPYTHMMH YUCOHBIMU
npeaMeTaMHi, MOTHUBUPOBATh UCIIOIb30BATH OINPEIEICHUS TE€OMETPUUYECKUX
buryp u MNOHSATUH, NEMOHCTPUPOBATH MPUMEHEHUE TMOJYYECHHBIX YMEHHUU B
¢u3nNKe U TeXHUKe. DTU CBS3M Haubosee SpKO BHIHBI B Temax «Bektopbi»,
«Tpuronomerpuyeckue COOTHOLIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnbiit Kypc «I'eoMeTpus» BKIIOUYAET CIACAYIOITHNE OCHOBHBIC pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢urypel u HX cBoiicTBay, «M3mepenue
F€OMETPUUYECKUX BEIMYHMH», «JleKapTOBbI KOOpAMHATHI HA IJIOCKOCTHY,
«Bektopsy, «/IBmwkenus miaockoctiy, «IIpeodbpazoBanus mogo0ous».

Ha u3yuenue yuyebHoro kypca «l'eomerpusi» orBoautcs 204 uaca: B 7
Kiacce — 68 yacoB (2 waca B Hemeno), B 8 kiacce — 68 yacoB (2 yaca B
HeJeo0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).
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COILEPKXAHUE OBYUYEHUASA
7 KIIACC

HauvanbHble nonsTua reomerpuun. Touka, mpsmas, OTPE30K, Jy4d. YTOIL
Bunael yrinos. BepTukanbHble U cMexHBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTroJIbHUK. [[apanienbHOCTh U NEPIEHIUKYIAPHOCTD NMPSAMBIX.

Cummetrpuunbie ¢urypbl. OCHOBHBIE CBOICTBAa OCEBOH CHMMETpPHUHU.
IIprMepbl CHMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE TTOCTPOEHHS C TOMOIIBIO TUPKYJS U JUHEUKHU. TpEyroJbHUK.
BricoTa, Mennana, GuccekTpuca, iX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUN TpeyrojbHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKK PAaBHOOEAPEHHOIrO TpeyroiabHuka. IlpusHaku
PaBEHCTBA TPEYT OJIBHUKOB.

CpoiicTBAa M TMpU3HAKKM NapaUIeNbHbIX nOpsAMbIX. Cymma  yIiioB
TPEYTOJIbHUKA. BHEIIHUE YTIIIbI TPEYTOJIbHUKA.

[IpsmoyrosbHbI  TpeyroJbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, NPOBEAEHHOM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IIPSMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpSIMOYrOJIbHBIM TPEYrOJBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJbIIEM yTIiie U OOJbIIeH CTOPOHE TPEYTOJIbHUKA.
IleprieHIMKYIISp ¥ HAKJIOHHAS.

I'eomerpruueckoe MecTo TOYEK. bHCCEeKTpuca yria W CEpeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpAa W JAuaMeTp, HMX CBOMCTBA. B3aumHoe
pacmoIo)KEHUE OKPYXKHOCTM W npsimou. KacarenbHas u  cekymas K
OKpYXHOCTH. OKpYXHOCTb, BIHCAHHas B yroj. BrnucaHHas u omnucaHHas
OKPY’KHOCTH TPEYI'OJIbHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapamnenorpamm, €ro npu3HakKu H CBOMCTBA.
YacTHble cilydad napajuiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaapar), UX
OpU3HakKu W cBoiicTBa. Tpamenusi, paBHOOOKas Tpamneuusi, €€ CBONCTBa H
npusHaki. [IpsamoyrosnbHas Tpanenus.

Meron yasoenuss meauansl. LlenTpansHas cummerpust. Teopema Paneca
1 TeOpeEMa O MPONOPLUMOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPEyroJIbHUKA U Tparneuuu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyronbHUKOB, KOddduiment nomodus. [Ipusnaku nmomaoOus
TpeyroiabHUKOB. [I[pumMeHeHne mogo0us Npu peleHNH MPaKTUYECKUX 3a/1a4.
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CpoiicTBa muomazaei reoMmerpuueckux puryp. @opMmynbl s MIOMAAH
TPEYroJIbHHUKA, NapajuiesiorpaMma, pomoOa u tpanenuu. OTHOLIEHHE IJI0MAAEH
OJ00HBIX (UTYP.

Bbruncnenne miuomaneil TpeyroJbHUKOB W MHOTOYIOJBHUKOB Ha
KJIeT4aTo Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [ludaropa npu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOT0 yIJa MPSMOYTOJbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpuUroHoMeTpuueckue (HyHKUIUU
yrioB B 30, 45 u 60°.

BrnmcaHHbIE M LIEHTPAJIBHBIE YIVIBI, YTOJ MEXKIY KacaTEIbHOM U XOPIOMH.
Yriel  Mexay XoplaMH M CeKylUMMH. BrucaHHble W ONHCAHHbBIE
YEeTBIPEXYTOJIBHUKU. B3anMHOE pacnosokeHue IABYyX OKpyxkHocTed. Kacanue
okpyxHocTeil. O01ue KacareabHble K ABYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreHc ymioB or 0 mo 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIBI IPUBENCHUS.

Pemenne TpeyronpHukKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTU4eCcKUX 3aad C HCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 HpPOW3BENECHUHM OTPE3KOB XOPHA, TEOPEMBI O MNPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHANpaBlI€HHbIE BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAINPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEPAllMU HAJl BEKTOpaMH. Pa3iioxeHne BEKTOpa 1o AByM
HEKOJUIMHEAPHBIM BekTOpaMm. KoopanHatel BekTopa. CKaasipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHU UIUH U YIJIOB.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS NPSMOU U
OKPY’KHOCTH B KOOpJAHMHATaX, MEPECEUECHHUE OKPYKHOCTEN W MHpsMbIX. Meron
KOOPAHWHAT U €r0 NPUMEHEHUE.

IIpaBunbHbIE MHOTOYIOJIbHUKM. JlIMHA OKpyXHOCTU. I'pamycHas wu
paauaHHas Mepa yrila, BBIYMCIECHHUE JUIMH Iyr OKpy>kHocteu. [lnomanes kpyra,
CEKTOpa, CETMEHTA.

JIBU>KEHUs TUIOCKOCTU M BHYTPEHHUE CUMMETpUH (uryp (3J€eMeHTapHbIe
npeactasienus ). [Tapannensubiit nepenoc. [loBopor.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA [POI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJabTaThl OCBOCHHS MpPOrpaMMbl y4yeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrTCs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHSIM POCCUHCKHUX
MaT€MaTUKOB U POCCUHCKOW MATEMaTUYECKOW MIKOJIbI, K UCIOJIb30BAHHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpak/IaHWHA U pealn3aluu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pa3IMUHBIX  CTPYKTYp, SBJIEHUM, MpOUEAyp TpakJAaHCKOro O0OIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO STUYECKHUX
npo0JieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUN HAyKH,
OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTHMBHOE y4acTHE B PEHICHWU MPAKTUUYECKUX 3a/aad
MaTeMaTU4YeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MaT€MaTHYECKOTrO
o0pa3oBaHMs HA MPOTSHKEHUU BCEH MKU3HU VISl YCIEIHON TpodeccuoHaIbHOM
NESTETPHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYaJbHOW TPACKTOPUU OOpa3oBaHUsI M IKU3HEHHBIX
MJIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajiay, PEIICHUM, PAcCYKICHUM, YMEHUIO BUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIMENd B JAESATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UEJIOBEKA, MPUPOJIBI
U o0IIecTBa, MOHMMAaHUEM MaTeMAaTHYECKOM HayKH Kak c(hepbl 4eOBEUeCKOM
JeATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJIS Pa3BUTHS LIMBUIIU3AIINHY,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATEeMaTUYECKOM KyJIbTYypOHM Kak
CPEACTBOM  TIO3HAHWSI MHpPA, OBJAJACHUEM MPOCTEHIIMMU  HABBIKAMHU
HCCIIEIOBATENIbCKOM AESTEIbHOCTH;

6) pusnyeckoe Bocnuranue, (OpMHUPOBAHNE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYms:
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TOTOBHOCTBIO ITPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B HHTEPECAaX CBOETO
310pOBbsl, BEIEHHUS 310pOBOro o0pa3a JKHM3HM (340POBOE IUTAHUE,
cOATaHCUPOBAHHBIA PEXUM 3aHATHH M OTHAbIXa, peryisipHas (Qu3nueckas
aKTUBHOCTbB), C(POPMHPOBAHHOCTHIO HaBBIKA pe(IIEKCUU, NMPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalUMEl Ha MPUMEHEHUE MATEMaTUYECKUX 3HAHWM ISl pelIeHUs
3aJ1a4 B 00J1aCTU COXPAaHHOCTH OKPY>KAIOIIEN Cpebl, INIAHUPOBAHUS ITOCTYIIKOB
U OLICHKM MX BO3MOYKHBIX IOCJIECTBUM JUIsl OKPYXKAIOILIEH CpeJibl, 0CO3HAHUEM
r7100aTBbHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U MyTel X peleHus;

8) amanTanMsa K M3MEHSIIUMCH YCJIOBHSIM COUHAJBHON U
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K  JICEWCTBHSIM B  YCIOBUAX  HEONPENEIEHHOCTH,
NOBBIIICHUIO  YPOBHS  CBOEH  KOMIIETEHTHOCTH  4Ye€pe3  IPaKTUYECKYIO
NEeSATENBHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJIEH, TPUOOpETaTh B
COBMECTHOI JESTENIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIbITa
APYTHX,

HEOOXOJUMOCTBI0O B (OPMUPOBAHMM HOBBIX 3HAHWUWA, B TOM YHUCIE
(opMyIupOBaTh UJEH, MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBICHUSX, B TOM
YUCJIE paHee HEU3BECTHBIX, OCO3HABaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CUTYallUI0 KAaK BBI3OB, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE pEIIEeHUs U NEHCTBUA, (HOPMYIUPOBATh U OLIEHUBATh PUCKHU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBMU:

e BBISBIATH U XapakKTepu3oBaTh CYIIECTBEHHbIC  NPHU3HAKHU
MaTeMaTUYeCKNX OOBEKTOB, TOHSATHH, OTHOIIEHUH MEXKIy TMOHITHIMH,
dbopMynMpoBaTh OMpENEICHUS TOHATUW, YCTAHABIMBATh CYIIECTBECHHBIN
MpU3HAK KJIacCU(pUKAIMK, OCHOBAHUS ISl 000OIIEHUSI U CpaBHEHUS, KPUTEPUHU
MIPOBOJMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OpMyIHpPOBaTH W MPEoOPA30OBHIBATH CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

e BBISBIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U W
npoTuBOpeuns B ¢hakTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKACHUSX, TIpeiarath
KPUTEPUH JIJIS1 BHIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;
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e JieJIaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKJIIOUEHUI 110 aHAJIOTHH;

e pa3z0upaTh JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN (TIPSMbIE U
OT MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTU4YeCKUX (haKTOB, BHICTpAaUBATh apT'yMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh CIOCOO perieHusl yueOHON 3a1aun (CpaBHUBATh HECKOIBKO
BapUAHTOB peEUICHUs, BbIOMpaTh Haubolee MOAXOAAIMA ¢  Yy4ETOM
CaMOCTOSTENIbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKkue 1eiiCTBUA:

e HCIIOJB30BATh BONPOCHl KaK HCCIEAOBATEIIbCKUNA  MHCTPYMEHT
no3HaHus, (GopMynHpoBaTh  BOMPOCH, (UKCUPYIOIIKE MPOTHBOPEUHE,
npo0ieMy, CaMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, POPMHUPOBATh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

e MPOBOJUTH MO CAMOCTOSITENBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE HCCIEIOBAHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOO0M;

e CaMOCTOSITENIBHO  (opmynupoBaTh OOOOIIEHHUS U  BBIBOJBI IO
pe3yibTaTaM  MPOBEAEHHOTO  HAONIONCHMS, HCCIEIOBaHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCa, & TAKKE BBIIBUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

e BBISBIIATH HEJIOCTATOYHOCTh UM U3OBITOYHOCTH MH(GOPMAIUU, JAHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHUS 3a]auH;

e BBIOMpATH, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
UHGOPMAITUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS,

e BbIOMpaTh GopMy MpeAcTaBiIeHUS WHOOPMAIMU U WILIIOCTPUPOBATH
pemiaemMble  3aJa4yd  CXE€MaMM, JuarpaMMmam, HWHOM rpadukod H HX
KOMOMHAIIUSIMU;

e OIIEHUBATHh HAJAEKHOCTh MH(DOPMAIIUU TIO KPUTEPHUSIM, MPETIOKEHHBIM
yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:

e BOCHPUHUMATH U (POPMYIUPOBATH CYXKIECHUS B COOTBETCTBUU C
YCIIOBUSMH U LEISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY
3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUSA 110 XOAY PEUICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN pe3ybTaT;

e B Xoje OOCYXJEHHMs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOM
TE€MbI, MPOOJEMBbI, periaeMoi 3ajaud, BbICKa3bIBaTh HJIEH, HAICJICHHbIC Ha
MOUCK PEIICHUsI, COIMOCTABJISTh CBOU CYXACHUS C CYXACHUAMH JPYTUX
VYaCTHHKOB JHAJIOTa, OOHAPYXKMBATh pa3IMYUE M CXOJCTBO TO3UIINHI, B
KOPPEKTHOI (popme PopMyIupOBaTh Pa3HOIIACHS, CBOH BO3PAKECHHUS,
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e NPEICTaBIATh PpPE3yNbTaThl pEUICHHWs  33Jadyd, OSKCIEPHUMEHTa,
WCCIIEIOBaHMsI, MPOEKTA, CAMOCTOSATEIbHO BbIOMpaTh (OpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTANUN U OCOOCHHOCTEN ayJUTOPUU;

e IOHMMATh M  HUCHOJB30BATh  IMPEUMYIIECTBA  KOMAaHAHOM |
MHIMBUAYAIbHOU pabOThI PH PEeIICHUH YUeOHbIX MAaTEMAaTHUECKUX 3a/1a4;

e NPUHMMATH II€JIb  COBMECTHOM  JEATEIbHOCTH,  IUJIAHHUPOBAThH
OpraHM3allMI0  COBMECTHOW  paloThl,  pacmpeAensirtb  BHABI  padorT,
JOTOBapHUBaThCs, 00CYKIAaTh MpoOIlece M pe3yabTaT paboThl, 0000IIATh MHEHHS
HECKOJIbKUX JIIOJIEH;

e y4YacTBOBaTh B TPYMNMNOBBIX (opMax paboThl (0OCyXKAeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE HITYPMBI U JPYTHUE), BHIOIHATH CBOIO YacTh pabOTHI U
KOOPJMHUPOBATh CBOM JIEHCTBUS C JAPYTMMH WI€HAMH KOMaHbl, OLEHUBATh
KayecTBO  CBOEr0  BKJIaJa B OOWMH  MPOAYKT MO  KPUTEPUSM,
c(OpMyJINPOBAHHBIM YYaCTHUKaAMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSITENIHO COCTAaBJAThH IUJIAH, aITOPUTM pPELICHUS 3a7aud (UiIu
€ro 4acTh), BbIOMpaTh CHOCOO pEIIEHUs C Y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

e BJAJETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca |
pe3ynbTaTa peleHus MaTeMaTHYeCKON 3a/1a4u;

e MpEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHUKHYTH IIPU PEULICHUU
3aa4d, BHOCUTHb KOPPEKTHBBI B JIEATENIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHMBATH COOTBETCTBHE PE3YJIbTATA JACSATEIBHOCTH IOCTABICHHON
LIEJIA U YCIIOBUSAM, OOBSCHATH MPUYUHBI JOCTHXKEHUS WM HEAOCTHXKEHUS 11EITH,
HaxOJIUTh OIIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 kJjacce 0OOy4aroOIIMICAd TOJYYUT CIETYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTh H3y4YeHHbIE TE€OMETPUYECKHE (UTYPBI, ONpPEHeIsITh HUX
B3aMMHOE€ PACIIOJIOKEHUE, U300paKaTh F€OMETPUUYECKHE (PUTYPBI, BBITOIHSTh
YepTeXKU MO YCIOBHUIO 3anaud. M3MepsaATh JAMHEHHBIE U YIJIOBbIE BEJIMYMHBI.
Pemate 3a1aun Ha BBIUKCIECHUE AJIMH OTPE3KOB U BEJTUYHH YIJIOB.
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Jlenath TpyOyr0 OICHKY JMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
peanbHOM KU3HM, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuyaTrh pazMepbl 3TUX
00BEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd NpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUHN 3a]1a4.

[IpoBoauTH JIOTUYECKUEC paccyxaeHus c HCII0JIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonb30BaThCA MpU3HAKAMU PaBEHCTBA MPAMOYTOJBHBIX TPEYTOJIbLHHUKOB,
CBOVMCTBOM MEIHMaHbl, IMPOBEAEHHOW K THUIOTEHY3€ MPAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

OnpenensiT NapalieIbHOCTh MPSAMBIX C IMOMOIIBIO YIJIOB, KOTOPBIC
obpaszyet ¢ HUMHU cekyias. OnpenensTh napauieIbHOCTh MPSAMBIX C TIOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemiats 3aauun Ha KileTyaTol Oymare.

[IpoBOANTH BBHIUMCICHUSI U HAXOJUTh YUCJIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TE€OMETPUYECKHUX 3a7ayax C HCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYrOJLHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH
IIEPECCUCHUN JBYX IMapajUIeIbHBIX MPSIMBIX CeKyuleu. Pemars mpakthdeckue
3aJ]a4M Ha HAXOXKJICHUE YIJIOB.

Brnaaete moHSITHEM T€OMETPUUYECKOTO MECTA TOYEK. YMETh OINPEACNAThH
OMCCEeKTpHCY yrIila W CepPeAUHHBIM TEPHEHIUKYIIp K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMyIMPOBaTh OMPEICICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa
OKPYHOCTH, TMOJb30BATHCA UX CBOMCTBAMHU. YMETh NMPUMEHSTH 3TH CBOMCTBA
MIpU PELICHUY 3a7a4.

Brnaners MOHATHEM OMMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € meHTp. [loap3oBaThes pakTamMu O TOM, YTO OMCCEKTPHICHI YIIJIOB
TPEYTroJIbHUKA TMEPECEKAIOTCA B OJIHOM TOYKE, MU O TOM, YTO CEpPEIAUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mNOHATMEM KacaTelabHOW K  OKPYKHOCTH, IIOJIB30BaThCS
TEOPEMOM O NEPIECHAMKYISPHOCTH KacaTeJIbHOM W pajanyca, MIPOBEAEHHOTO K
TOYKE KacaHHUsl.

[Tonb30BaThCd  MPOCTEUIIMMU  TE€OMETPUUECKUMHU  HEPABEHCTBAMH,
MOHUMATh UX MPAKTUYECKUI CMBICI.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUECKUE TMOCTPOCHUS C TMOMOUIBIO
LHUPKYJIS YU JTUHENKHU.

K xoniy oOyueHus B 8 kiiacce oOydarolmIUCs TOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJbI UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCA UX CBOMCTBAMM IIPU PEIICHUU N'€OMETPUUECKUX 3a7aY.
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[IpuMeHsATh CBOMCTBAa TOYKHM T[EPECEUCHHS] MEAUaH TPEyroJibHUKA
(meHTpa Macc) B pelieHud 3aad.

Brnanets mnoHATHEM CcpeAHEH JUHUM TPEYTroJbHUKA W  TpAIClHH,
IPUMEHSTh UX CBOMCTBA MPH pEUICHUU T'eoMeTpudecKux 3anad. [lomb3oBaThes
Teopemoit darneca u TeopeMoil 0 MPOMOPIIMOHATIBHBIX OTPE3KaX, MPUMEHSTh UX
JUISL PEIICHUS TPAKTUYECKUX 3a/1ad.

[IpumeHsaTh TpU3HAKM  MOAOOUS  TPEYTrOJBHHUKOB B PEIICHUU
r€OMETPUYECKUX 33]1aY.

[Tonb3oBaThes Teopemoiil Iludaropa st pemieHus reOMETPUUECKUX U
npakTuiyeckux 3angad. CTpouTh MaTeMaTHYECKyI0 MOJEIb B MPAKTHUYECKUX
3a/1a4ax, CaMOCTOATENbHO [IeJlaTh YEpPTEX U HAXOJUTh COOTBETCTBYIOIIHE
JUTHBI.

Brnanets moHATHAMH CHHYCa, KOCHHyCa W TaHTE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO ~ TpPEyroyibHUKa. [lo/b30BaThCS OSTUMHU TMOHSATHUAMH IS
pelIeHUs MPaKTUYECKUX 3aj1ay.

Beruucnars  (paziuyHbIMH - crioco0amu) IUIONIaAb TPEYTOJbHHUKA U
VIO MHOTOYTOJIbHBIX  (uryp  (mosib3ysich, T€  HEOOXOIUMO,
KaJbKYJIITOpOM). [[pUMEHSITh MOTyuYeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

BnaneTs MOHATUSMU BIHUCAHHOTO U LIEHTPAIBHOTO YTIJIa, MCIIOJIB30BATh
TEOPEMBbI O BIHUCAHHBIX YyTriax, yriax MEXAy Xopaamu (CEeKylIIMMH) U YIJie
MEXK]ly KacaTeJIbHON U XOPAOU MpU pelICHUHU TeOMETPUUYECKHUX 3aad.

Brnagets TOHSATHEM OMHCAHHOTO  YETHIPEXYTONbHUKA, MPUMEHSTH
CBOMCTBA OMUCAHHOTO YETHIPEXYTOIBHUKA MTPU PEILICHUH 3a]1a4.

[IpumeHATh  TONlyYeHHBIC 3HAHWS HA  TPAKTUKE —  CTPOWTH
MaTeMaTUYeCKUe MOJeIu [JIs 3a7ad peajbHON J>KU3HU U TPOBOJUTH
COOTBETCTBYIOIINE BBIYMCICHUSI C MPUMEHEHUEM MOJ00HS U TPUTOHOMETPUH
(ToJIB3y$ICh, TAC HEOOXOAUMO, KAJIbKYJIITOPOM).

K koniy oOydenuss B 9 kJjacce OOyYarONIMIICS TOJYYUT CIECAYIONINE
MpeIMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPHIX YIJIOB, HAXOJUTh C HUX
MIOMOIIBIO PA3JIMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJbHUKA («peIIeHue
MPSIMOYTOJIBHBIX TPEYrOJAbHUKOBY»). Haxomuts (C MOMONIBIO KaJbKYJIATOPA)
JUTMHBI ¥ YTJIBI 111 HeTaOJIUYHBIX 3HAYCHUH.

[Tonws3oBaThes dhopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM IS HAXOXIEHUS COOTHOIICHUW MEXIY
TPUTOHOMETPUUECKUMH BETUUUHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB ISl HaXOXKICHUS
pPa3IMUYHBIX  DBJIEMEHTOB  TPEYroJIbHUKAa  («pelIeHHe  TPEYTrOJIbHUKOBY),
NPUMEHSTH UX MPU PEIICHUH TEOMETPUYECKHX 3a]1a4.

Brnanerr mnoHsATHSIMH TpeoOpa3oBaHUS TOAOOHUS, COOTBETCTBEHHBIX
aneMeHToB  moAoOHbIX  ¢uryp. Ilomb3oBaThCsi  CBOMCTBAMU  TIOJI00MS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCIATH JJIMHBI U HAXOJUTh YTIIbl Y TIOTIOOHBIX
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¢uryp. IlpumensTs cBoiicTBa MOA00MS B NPAKTHUECKUX 3a7adax. YMeETh
MPUBOIUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKPY>KAIOIIEM MHPE.

[Tonp30BaTbcs TeopeMaMu O MPOU3BEACHUUM OTPE3KOB XOpA, O
IPOU3BEJICHUU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUI U PU3NUYECKUI
CMBIC, IPUMEHATh MX B PEIICHUH TC€OMETPUUECKUX W (PU3UYECKUX 3a/]ad.
[IpuMeHsITh CKalApHOE MPOM3BEICHUE BEKTOPOB MJI HAXOXKACHUSA UIMH U
YTJIOB.

[Tonp30BaThCs METOAOM KOOpPAMHAT HA IUIOCKOCTH, NMPHUMEHSATH €ro B
PEIICHNN T€OMETPUIECKUX U TPAKTHUECKUX 3aa4.

Bnagerb  NOHATHAMHM  TPAaBUIBHOTO  MHOTOYTOJBHUKA,  JUTMHBI
OKPY>XHOCTH, AJUHBI TYyTH OKPYXKHOCTH W pPaJMAaHHON MeEphbl YIJa, YMETb
BBIUMCIIATH IUIOIIAAL Kpyra U ero yacte. [IpumeHsTh noaydeHHbIe YMEHUS B
OPAaKTHYECKUX 3ajauax.

Haxonuth ocu (MM LIEHTPbI) CUMMETPHUH (PUTYpP, TPUMEHSATh JBHKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpumeHsATh  MOJy4YEHHBbIE 3HAHWS HA  [PaKTUKE —  CTPOUTH
MaTeMaTUYeCKUe MOJAETU I 3aJad peajlbHOM KHU3HU M TMPOBOJIUTH
COOTBETCTBYIOIIIHE BBIUMCIICHUS C IPUMEHEHUEM noao0us U
TPUTOHOMETPHUECKUX byHKUMNA (MOJB3YSCH, rae HE00X0UMO,
KQJIbKYJIITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne  HammenoBanmue KosmyecTBo yacos DJIeKTPOHHbIE
n/ | pa3jelioB M TeM Beero Kontpoab  Ipakruueckne  (uudposbie)
n NMPOrpaMMblI HbIE pa6oTnI o0pa3oBaTejbHbIE
padoThI pecypcbl
[Ipocretimue
rCOMETPHYUCCKUE
burypsl 1 X Bbubmmoreka [IOK
CBOMCTBA. 14 1 https://m.edsoo.ru/7f41
H3mepenne Se2e
FCOMETPHYUCCKUX
BEJIMYHH
bubmuoreka LIOK
TpeyronbHUKN 22 1 https://m.edsoo.ru/7f41
oe2e
[TapannenpHbie bubmmorexa LIOK
npsiMbIe, CyMMa 14 1 https://m.edsoo.ru/7f41
YIJIOB TPEYrOJbHUKA 5e2e
OKpy’>KHOCTb U KpYT. bubmmoteka [IOK
I'eomerpuueckue 14 1 https://m.edsoo.ru/7f41
[IOCTPOCHUS Se2e
TosTopene Bu6nuoreka IJOK
’ . 4 1 https://m.edsoo.ru/7f41
0000111eHIEe 3HAHU Se2e
OBUIEE KOJIMYECTBO
YACOB IO 68 5 0
I[MTPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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[TPOI'PAMME

8 KUIIACC
KoauvecTBo 4acoB
Ne  HaumenoBanue JJIeKTPOHHbIE
KonTpoan
n/  pa3jgesioB U TeM IpakTuueckue  (undppossre)
Bcero HbIE
n NporpamMmbl padoThI o0pa3oBaTejibHbIE
padoThI
pecypchl
bubmuoreka LIOK
YeThIpEXyroIbHUKU 12 1 https://m.edsoo.ru/7f41
7el8
Teopema Paneca u
TeopeMa o bub6nuorexa [IOK
MIPOTIOPITUOHATBHBIX 15 1 https://m.edsoo.ru/7f41
OTpe3Kax, MoI00HbBIC 7el8
TPEYrOJIbHUKU
ILnomans.
Haxoxaenue
IIomaaei Bubnmnoreka IIOK
TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f41
MHOT'OYTOJIbHBIX 7el8
¢buryp. [Inomaau
moI00HBIX puryp
Teopema ITudaropa Bbubmurorexa [JOK
Y Havaja 10 1 https://m.edsoo.ru/7f41
TPUTOHOMETPHH 7e18
VYTIIBl B OKPY’KHOCTH.
BrucanHssie u
OTMCaHHBIC
YETBIPEXYTOJIbHUKHU bubmorexa [IOK
pexyr ' 13 1 https://m.edsoo.ru/7f41
Kacareapabie k
7el8
OKPYKHOCTH.
Kacanue
OKPY>KHOCTEHN
ToBTODCHHE bubmoreka LIOK
P ’ . 4 1 https://m.edsoo.ru/7f41
0000111eHHE 3HAHUIT
7el8
OBIIEE KOJIMYECTBO
YACOBIIO 68 6 0



https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

31

9 KJIACC
KoanvecTBo yacos DeKTpPOHHbIE
Ne HaumeHoBaHmue K - )
OHTPOJIb nuQpoBbIE
n/ pa3aesaoB H TeM P IpakTHyeckune P
Bcero HbIe o0pa3oBaTeJIbHbIE
N  NporpamMmal
porp paGoTbHI padoTshI pecypes
Tpuronomerpus.
TeopeMbl KOCHHYCOB bubmmorexa LIOK
P 4 16 1 https://m.edsoo.ru/7f41
U cuHycoB. Pemenue
al2c
TPEYTrOJIbHUKOB
IIpeoOpazoBanue
o 00usI. bubauorexa [JOK
Mertpuueckue 10 1 https://m.edsoo.ru/7f41
COOTHOIIICHUS B al2c
OKPY>KHOCTH
bubmuoreka LIOK
Bexkropsl 12 1 https://m.edsoo.ru/7f41
al2c
JexapToBbl bubnuorexa LIOK
KOOpJMHATHI Ha 9 1 https://m.edsoo.ru/7f41
IJIOCKOCTH al2c
[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
TimuEa ok HOCTH bubmuoreka IIOK
2 8 https://m.edsoo.ru/7f41
Y TUIOIIAh KpyTa. a12c
Brrunciaenue
i (DIENGEY
TBwoKeHms bubmuoreka IIOK
6 1 https://m.edsoo.ru/7f41
TJIOCKOCTH
al2c
IToBTOpEHME,
T . bubmoreka IIOK
’ 7 1 https://m.edsoo.ru/7f41
cHUCTeMaTH3aIUs a12c
3HAHUI
OBIIEE KOJIMYECTBO
- 68 6 0

YACOB I10 ITPOTPAMME
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MNOACHUTEJIBbHAS 3AIINCKA

B coBpemenHoM 1HM@pOBOM MHpE BEpPOSTHOCTh U  CTATUCTHKA
npuoOpeTaroT BCE OONBIIYI0 3HAUUMOCTb, KaK C TOYKU 3PEHUS MPAKTHUUECKUX
OPUJIOKEHUH, TaK M HUX pOJIM B 0Opa3OBaHMU, HEOOXOIUMOM KaKIOMY
yenoBeKy. Bospacraer uucno mnpodeccuil, Npu OBIaJAEHUU KOTOPBIMU
TpeOyeTcsi xopomas 0Oa3oBasg TMOJATOTOBKA B 00JIACTU BEPOSITHOCTH U
CTaTHCTUKH, TaKas MOATOTOBKA BaKHA JJISl MPOJOJDKEHUS 00pa30BaHUS U NS
yCIIEITHOW MpodecCcroHaIbHOM Kapbephl.

Kaxaplii 4eaoBeK IOCTOSHHO MPUHMMAET pEIIEHUsT Ha OCHOBE
MMEIOIUXCA y HEro JaHHbIX. A 1711 0OOCHOBAaHHOTO MPHUHATHSA PEIICHUS B
YCIIOBUSIX HENOCTAaTKa WM U30bITKa MH(pOpMAIMU HEOOXOIUMO B TOM YHCIIE
X0po110 ¢hOpMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

MMeHHO 1O03TOMY OCTpO BCTajla HEOOXOAUMOCTh C(OpPMHPOBATH Yy
oOyuaromuxcst (QyHKIHOHAJIBHYI0 TI'PAMOTHOCTb, BKJIIOYAIOIIyI0 B ce0d B
Ka4eCTBE HEOTHEMIIEMOM COCTABIISIOIIEN YMEHNE BOCIIPUHUMATh U KPUTHYECKH
aHAJIM3UpOBaTh HH(OpPMALMIO, NPEJICTABIECHHYI0 B pa3Iu4HbIX (QopMmax,
[NOHUMAaTh BEPOATHOCTHBIM XapakTep MHOIMX peaJbHBIX IPOIECCOB U
3aBHCHUMOCTEH, MPOU3BOIUTH MPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Yy4e€OHOM Kypc€ C OCHOBHBIMM MpHUHIMIAMH cOopa,
aHaM3a W TPEJCTABICHUS JAaHHBIX U3 PA3IMYHBIX cep KU3HU 0OIIecTBa U
rocygapctBa mnpuoOmaer oOydarouuxcsi K OOUIECTBEHHBIM HHTEpEcaM.
N3ydyeHne oCHOB KOMOMHATOPUKHN Pa3BUBAET HABbIKM OpraHU3aluu nepedopa u
nojcyéra yrciaa BapuaHTOB, B TOM YHCIIE€ B IPUKJIAIHBIX 337a4aX. 3HAKOMCTBO
C ocHOBamMH Teopuu TpadoB co3mMaéT MaTeMaTHuecKud (yHIaMEHT s
(dopMHpOBaHUA KOMMETEHIM B 00JacTd WHGOPMATUKU U UUQPPOBBIX
TexHonoruid. Ilpu W3yueHWH CTaTUCTUKA UM BEPOSITHOCTH 00OTamarwTcs
NpEeICTaBICHUs O0y4YaIOLUUXCsS O COBPEMEHHOW KapTUHE MHpa U METOJaX €ro
UCClIeIOBaHUs, (POpMHUpYETCsl MOHUMAHUE POJIM CTATUCTHKU KaK HCTOYHHMKA
COLIMAJIbHO 3HAYUMON MH(OPMALINU U 3aKIIaABIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIJICHHS.

B cooTBeTcTBUM ¢ NaHHBIMH LEISIMH B CTPYKTYpE MPOTrpaMMbl Y4€OHOTO
Kypca «BeposSTHOCTP M CTaTHCTHKa» OCHOBHOTO 00IIero o00pa3oBaHUs
BBIJI€TICHbI CJIelyoIIne COJIepKaTEIbHO-METOIUUECKHE JIUHUH:
«IIpeacraBnenne MaHHBIX W OINHUCATENbHAs CTaTHCTUKA», «BeposaTHOCTHY,
«NeMEeHThl KOMOMHATOPUKNY, «BBeeHue B Teoputo rpadoBy.

Conmepxxanne gnuHuM «lIpencraBneHne JaHHBIX UM ONMCATEIbHAs
CTaTUCTUKA» CIYXXHUT OCHOBOW [UIsi (POPMHUPOBAHUS HABBIKOB pPAOOTHI C
nHpOpMaIMeil: OT YTeHUsI U UHTEpIpeTaui nHpopMaIu, IpeCTaBICHHON B
TabNMIax, Ha AUarpaMmMmax M rpadukax, 10 cOopa, MpeACTaBiICHUS U aHAIU3a
JaHHBIX C WCIIOJIb30BAHMEM CTATUCTHUYECKUX XapaKTEPUCTUK CPEOHUX U
pacceuBanus. Pabortas ¢ JaHHBIMH, OOydYaromMecs Yyd4aTcsl CUMTHIBATh U
MHTEPIPETUPOBATh JaHHBIC, BBIIBUTATb, APTYMEHTHUPOBATh M KPUTUKOBATH
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MPOCTEUIINE THUIMOTE3bl, Pa3MBIIUIATh HaI (aKTOpaMH, BBHI3BIBAIOIITUMU
W3MEHYMBOCTh, U OLICHUBATh MX BJIMSHUE HA paccMaTpUBaeMble BEIUYHMHBI U
IPOLIECCHI.

NHTyuTUBHOE  TpEACTaBICHHWE O  CIy4ailHOW  WM3MEHYMBOCTH,
UCCJICIOBAHUE 3aKOHOMEPHOCTEW M TEHACHIMM CTaHOBUTCS MOTHUBUPYIOIICH
OCHOBOW [UI1 M3YYEHHS TEOPUU BEPOSITHOCTEU. bOJbIIOEe 3HAYEHHE HMEIOT
MpaKTUYECKUE  3aJaHusl, B  YAaCTHOCTU OMNBITHI €  KJIACCUYECKUMHU
BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOAMTCS KaK Mepa MpaBAONOA00Us CIy4ailHOTO
coOpitusa. Ilpu wu3yueHum ydeOHOro Kypca oOydaromuecss 3HAKOMSTCS C
NPOCTEUIIMMHA ~ METOJAAMH  BBIYMCIIEHUS  BEPOSATHOCTEM B  CIy4YaWHBIX
AKCIEPUMEHTaX C  PAaBHOBO3MOXKHBIMH  DJIEMEHTApPHBIMU  HCXOJaMH,
BEPOSITHOCTHBIMU  3aKOHAMH, TIO3BOJISIONIMMU CTaBUTh W peliaTh Oojee
CJIIOXKHBIE 3a7aud. B y4eOHBIH Kypc BXOJIAT HayajbHBIC MPEACTaBICHUS O
CIIy4alHbBIX BEJIMUYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCyHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHOXECTBAMU M OCHOBHBIMH  ONEpPAMSIMH  HAJl  MHOXECTBAMH,
paccMaTpHUBAIOTCS NPUMEPBI MPUMEHEHUS U1 PEHIEHUs 3a/ad, a TaKKe
UCIIOJIb30BAHUS B JPYTMX MaTEeMAaTHUECKUX KypcaxX U YUeOHBIX MpeMeTax.

B 7-9 knaccax u3ydaercs yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTUKAY,
B KOTOpBIM BXxoAAT pasnaenbl: «lIpencraBieHue NOaHHBIX M OMUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTBY, «JIeMeHThl KOMOUWHATOpPHKW», «BBeneHue B
Teopuro rpadoBy.

Ha u3ydenue yuebHOro kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOJUTCS
102 gaca: B 7 xnmacce — 34 gaca (1 gac B Hezaenio), B 8 kiacce — 34 gaca (1 gac B
Hegento), B 9 kiacce — 34 yaca (1 yac B Hezeno).
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COILEPKXAHUE OBYUYEHUASA
7 KIIACC

[IpencraBienne JaHHBIX B BHAE TaOMUI, [auUarpamMm, TrpagpuKOB.
3anonHeHue TaOIMI, YTEHHME M TMOCTPOCHHUE JuarpaMMm (CTOJIOMKOBBIX
(ctonOuaTeiX) u KpyroBbix). UYUreHue rpaduKoB peagbHBIX MPOIIECCOB.
W3Bneyenne wuHpoOpMammu wu3 auarpamMM U TaOJHIl, WCIOJIb30BaHUE U
MHTEpHpETaLns JaHHBIX.

OnucatenbHasi CTATUCTUKA: CpeHee apupMeTHIecKoe, Meruana, pa3max,
HauOoJbIIIee U HaUMEHbIlIee 3HAUeHHUsT Habopa 4YMCIOBBIX JaHHBIX. [IpumMepsl
CIIy4allHOM U3MEHYUBOCTH.

CryqaitHbIil SKCIEPUMEHT (OIBIT) U CclydaitHoe coObITHe. BeposTHOCTD U
yacToTa. PoJIb MajoBEpOSATHBIX M MPAKTHYECKH JTOCTOBEPHBIX COOBITUH B
npupojie U B ob1ecTBe. MoHeTa 1 UrpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepumHa, pedpo. Crenenp BepuMHbl. Uucio pédep u cymmapHas
creneHb BepiiuH. lIpencraBienue o cBsa3HocTH rpada. Llenu u nukisl. [Tyt B
rpadax. O6xon rpada (diiepoB nyth). [IpeacraBnenue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1a4u ¢ nomMoupto rpagos.

8 KUIACC

[TpencraBieHne qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, MMOAMHOXeCTBO. Omepanuu HaJl
MHOKECTBaMU: 00beANMHEHNE, TIepeceueHure, JonojiHenre. CBONCTBa orneparuii
HaJ, MHOXECTBAMHU: NEPEMECTUTENIBHOE, COUYETATEIbHOE, PACIPEAEIUTEIBHOE,
BKJItOUeHUs. Vcnonb3oBaHue rpaguueckoro MpeiCcTaBiICHUs MHOXKECTB IS
ONMCAaHMS PEATBHBIX MTPOLIECCOB U SABJICHUI, ITPH PEILIEHUH 3a]1a4.

N3mepenne paccenBaHus JaHHbIX. Jlucnmepcuss W CTaHAAPTHOE
OTKJIOHEHHE YUCIOBbIX HA00pOB. /[narpamMmma paccenBaHusl.

OneMeHTapHble COOBbITHS cilydyailHOro ombita. CiydaiiHble COOBITHS.
BepositHocti  coObiTuii. OmnbITBI €  PaBHOBO3MOXKHBIMHU  3JIEMEHTApPHBIMU
coObitusiMu.  CrydaiiHblid  BeIOOp. CBS3b  MEXAY MAaJIOBEPOSITHBIMH U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa AEpPEBbEB: E€AUHCTBEHHOCTh IYTH, CYIIIECTBOBAHUE
BUCSYEH BEPIIUHBI, CBA3b MEXIY YHMCIOM BEpIIUH U uucioMm p&dep. IIpaBuio
yMHOeHUs. Pelienue 3aa4 ¢ moMoIbko rpados.

[IpotuBomnomnoxueie coObiTHs. Juarpamma Oiinepa. OObenuHeHue u
nepeceuenue coObiTuil. HecoBmecTHble coObITHs. Dopmyna  CIOXKEHUS
BEPOATHOCTEU. Y CJIOBHAsA BEpOATHOCTh. [IpaBuiio ymHOxeHusa. HesaBucumbie
coOpiTud. [IpencraBnenue skcnepuMeHTa B BUJE JAepeBa. Pemienue 3agad Ha
HAaXO0XKJEHUE BEPOATHOCTEH C IMOMOIIBIO JEpeBa CIy4alHOIO 3KCIIEPUMEHTA,
auarpamm Ouepa.
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9 KUIIACC

[IpeacraBnenre JaHHBIX B BUAE TaOJUL, JUarpaMmM, TrpauKoB,
WHTEpHIpeTanus TaHHbIX. UTeHNEe ¥ MOCTpOCHHE TaOIuIl, Tuarpamm, rpadukoB
10 PEAIIbHBIM JAHHBIM.

[lepecranoBku u ¢akrtopuan. CoueTtaHuss W YUCIO COYETAHUM.
Tpeyronpuuk Ilackans. Pemenue 3a1a4 ¢ UCMonb30BaHEM KOMOMHATOPHUKHU.

['eometpuyeckas BeposiTHOCTh. CirydaliHbIN BBIOOP TOYKHU M3 (UTYPHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Wcnertanue. Ycnex n Heynadya. Cepust MCOBITAHUA A0 MEPBOrO ycrexa.
Cepust ucnbiTanuii bepaymau. BeposTHOCTH COOBITHH B CEpUM HUCIIBITAHUN
bepnymu.

CrnydaitHas BeIMYMHA U paclpeieieHue BeposATHOCTe. MaTeMaTuueckoe
OXuJgaHne U gucnepcusa. Illpumepsl MaTEMATHYECKOTO OXHAAHUS KakK
TEOPETUYECKOTO CPEAHETO 3HAUCHHMS BEJIMUMHBL. MaTeMaTniecKoe 0KUJaHUE U
JOUCIEPCUS CIyYalHOW BEJIMYMHBl «YUCIIO YCIEXOB B CEPUM WCIBITAHUU
bepnymm».

[lonatue o 3akoHe Oonbplux uuced. M3MmepeHue BepOSTHOCTEH C
MOMOIIbI0 4acTOT. Posib M 3HaueHue 3aKkoHa OONBIIMX YHCENI B MPUPOIE U
oO1ecTBe.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA [POI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTAThl OCBOCHHUS MPOTpaMMbl y4eOHOTro Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSIM POCCUHCKHUX
MaT€MaTUKOB U POCCUHCKOW MATEMaTUYECKOW MIKOJIbI, K UCIOJIb30BAHHUIO ITUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN TpaklaHWHA U peanu3aluu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pPa3IMUHBIX  CTPYKTYp, SIBICHHUM, MPOUEAYp TPAKIAHCKOrOo 0OIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO STUYECKHUX
mpo0JieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KECHUW HayKH,
OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ay
MaTeMaTU4YeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MaT€MaTHYECKOTrO
o0pa3oBaHMs Ha MPOTSKEHUU BCEU KU3ZHU JIJISl YCICIIHON TTPOo(decCHOHaIbHOM
NESTETPHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIAUBUIYATLHON TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX
MJIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOLMOHAIBHOMY W JICTETUYECKOMY BOCHPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 337y, PEIICHUM, PacCy IECHUM, YMEHUIO BUJICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAlMe B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UEJIOBEKA, MPUPOJIBI
U o0IIecTBa, MOHUMAaHUEM MaTeMaTHYeCKOW HAayKHU Kak chepbl 4ye0BEeUeCKOM
JeATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJIS Pa3BUTHS LIMBUIIU3AIINHY,
OBJAJCHUEM SI3BIKOM MaTE€MaTUKM W MaTEeMaTHYeCKON KyJIbTypOl Kak
CPEACTBOM  TIO3HAHWSI MHpPA, OBJAJACHUEM MPOCTEHIIMMU  HABBIKAMHU
HCCIIEIOBATENIbCKOM AESTEIbHOCTH;

6) pusuyeckoe Bocnuranue, GOpMHUPOBAHUE KYJIBTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:
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TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHUECKHUE 3HAHUS B MHTEPECaxX CBOETO
3I0pPOBbS, BEIEHUS 3I0pOBOTO o0Opa3a KuU3HM (3I0pOBOE  MHUTAHHE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryjspHas Quznyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(JIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OIMOKY M TaKOTO K€ MpaBa JPYyroro 4eaoBeKa;

7) 3KoJI0TMYecKOe BOCIIMTAHHE:

OpHEHTaleld Ha TPUMEHEHUE MaTEeMaTHYECCKUX 3HAHWUW IS PEIICHUS
3a/1ay B 00JIACTH COXPAHHOCTU OKPY’KAIOIICH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
U OLIEHKH UX BO3MOXKHBIX MOCJEACTBHUI JJIsl OKpYKAIOIIeH cpeiibl, 0COZBHAHUEM
r7100aTbHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX PEIICHNUs;

8) amanTanusi K M3MEHANIUMCS YCJIOBUSIM CONHUAJBLHOW U
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBUSAX HEONPEICIEHHOCTH, MTOBBIIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NESITebHOCTh, B TOM
qyuCclie YMEHHE YYHUTBhCS y JPYruX JIOAeH, mpuoOperaTh B COBMECTHOU
JeSATETLHOCTH HOBBIC 3HAHMS, HABBIKH M KOMIICTCHITMH U3 OTBITA APYTHX;

HEOOXOJAMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHHWM, B TOM YHCIIE
dbopMynHpoBaTh UIEU, MOHATUSA, TUIIOTE3bI 00 OOBEKTaX U SIBICHUSX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HABaTh NE(MUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYaIlIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIIMIA KOHTPMEpP, KOPPEKTHUPOBATH
NIPUHUMAEMbIe pelIeHusl U JACHCTBUSA, (HOPMYIUPOBATh U OIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/bHbIE YHHBeEPCAIbHbIE YUeOHbI€ el CTBUS
ba3oBble 1ornyeckue 1efcTBUA:

e BBIABJSITh M XapaKTepu3oBaTh  CYIIECTBEHHBbICE  TMPU3HAKU
MaTeMaTHUYeCKNX OOBCKTOB, TOHATHH, OTHOIIEHWH MEXKIy TOHITHIMH,
dopMynupoBaTh OMpeneieHus TOHATUN, YCTAaHABIMBATH CYIIECTBEHHBIN
pU3HaK Kiaccu(PuKaluyu, OCHOBaHUS JUIsl 00OOIICHUSI U CPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OpMyIHUpOBaTH W MPEoOPa30OBHIBATH CYXKIACHUS:
YTBEPAUTEIILHBIC ¥ OTPUIIATCIIbHBIC, CIMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

e BBIABJSITH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H U
MpoTUBOpEYHs B akTax, JaHHBIX, HAOMIOACHUSIX M YTBEPKICHUSAX, TIPEAJIaraTh
KPUTEPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEHUHIA;

e JIeJaTh BBIBOJABI C MCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e pa3dmpaTh JOKA3aTENbCTBA MATEMATUICCKUX YTBEPXKICHUH (TIpSMBIE U
OT TPOTHBHOTO), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
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MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh apTyMEHTALINIO, IPUBOJAUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHHUS;

e BBIOMpATH CIIOCOO pelieHus yuyeOHOH 3a7a4yu (CpaBHUBATh HECKOJBKO
BapUAHTOB pElICHUsA, BBIOMpATh HauOoyiee MOAXOAAIMH €  Y4ETOM
CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

e HCIIOJB30BATh BONPOCHl KaK HCCIEHOBATEIbCKUNA  MHCTPYMEHT
no3HaHus, (OpMyJIHpPOBaThb  BONPOCHL, (PUKCUPYIOLIUME IMPOTUBOPEUUE,
npo0JieMy, CaMOCTOSTEIbHO yCTaHABIMBAaTh UCKOMOE U JAaHHOE, (OPMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MO3ULMIO0, MHEHHE;

e MPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE MO YCTAaHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY CO00i;

e CaMOCTOSITENIBHO  (POPMYJUpPOBaTh OOOOLIEHHS] W  BBIBOJBI IO
pe3ynbTaTaM  NPOBEIEHHOTO  HAONIOACHUS, MCCIEOBaHUS, OLEHUBATH
JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IIEHNUI;

e IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKKE BBIIBUTaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

e BBIBIISITH HEIOCTATOYHOCTh M HU30BITOYHOCTH MH(OPMALIMH, TaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;

e BbIOMpaTh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (GOPM IPEICTABICHUS;

e BbIOMpaTh GopMy MpeAcTaBiICHUS WHGOPMAIMM U WILIIOCTPUPOBATH
pemiaemMble  3aJaud  CXE€MaMM, JuarpaMMamH, WHOW rpapukold H  HX
KOMOMHAIIUSIMU;

e OIICHMBATh HAAEKHOCTh MH(OPMALIUU IO KPUTEPUSM, NMPEJIOKEHHBIM
YyUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

e BOCIpPUHUMATh U (QOPMYJIHPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIOBUSIMU U LEJISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX, JABATh NOSICHEHUS IO XOAY PEIICHUS
3a/1a4v, KOMMEHTHUPOBATh MOJyYE€HHbIN PE3YJIbTAT;

e B Xoje OOCYXJEHHMs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOM
TE€MbI, MPOOJEMBbI, pelIaeMoi 3aJaud, BbICKA3bIBaTh MJIEH, HAlCJICHHbIC Ha
IIOMCK PEIICHHS, CONOCTABISTH CBOM CYXIECHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB Juajora, OOHapyXHBaThb pa3iMuue M CXOJACTBO IMO3ULMUH, B
KOppEeKTHOU popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

e MpPEACTABIATH  PE3YJNbTAThl  PEHIeHUS  3a/ayd, JSKCIEPUMEHTA,
UCCJIeIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH (POPMAT BBICTYIUICHHS C
y4€TOM 3a/1a4 IPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH;
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e MOHMMATh W  UCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U
WMHANBUAYAIbHON pabOThI MPHU PEUICHUH YUeOHBIX MAaTEMaTUYECKUX 3a/1a4;

e INPUHUMMATH  IL€Jb  COBMECTHOM  JEATENBHOCTH,  IUIAHMPOBATH
OpraHM3alMl0  COBMECTHOW  paboThl,  pacmpeaensiartb  BUAB  padorT,
JOTOBapUBaThCS, 00CYkKAATh MPOLECC U Pe3yabTaT padboThl, 0000UIaTh MHEHUS
HECKOJIBKMX JIFOICH;

e y4YacTBOBaTh B TPYMNMOBBIX (opMax paboThl (0OCyXKaeHHs, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbl U JIPYTHE), BBIIOIHATH CBOIO 4acTh pabOTHI U
KOOPJIMHUPOBAaTh CBOM JECHCTBHSA C JPYTMMM WICHAMM KOMAaHJbI, OLICHUBATH
KauyecTBO CBOEr0  BKJIaga B  OOMMUHA  MPOAYKT 1O  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PerynsiTuBHBIE YHMBeEpPCcaJbHbIe Y4eOHbIe AeiiCTBUSA
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aITOPUTM pEIICHUs 3a1auu (WJH
€ro 4acTh), BBIOMpPATh CHOCOO pelIeHUs C YYETOM HMEIOIMIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIBHBIN HHTEJICKT:

e BJAJETh CHOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipoliecca U
pe3ynbTaTa peleHus MaTEMaTUYeCKOM 3a/1auu;

e MpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU pPEUICHUU
3a/la4yd, BHOCUTb KOPPEKTUBBI B  JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHMBATH COOTBETCTBHE PE3YJbTAaTa ACATEIBHOCTH MOCTABICHHOU
LEJIU U YCIOBUSIM, OOBSCHATh NPUUMHBI JOCTUKEHUS WA HETOCTHXKEHUS LIETH,
HaxOJIUTh OIIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 kjacce OOyYarONIMIICS TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yurare MH(pOpMaLMIO, TPEICTABICHHYIO B TaOIuIaX, HA JAUarpammax,
NOpPEICTaBISATh JaHHblE B BHJE TaOJUI, CTPOUTh AHarpamMmbl (CTOJIOMKOBBIE
(cTronmbuatkie) 1 KpyroBbie) IO MaCCHBaM 3HAYEHUH.

OnuceiBaTh W MHTEPHPETUPOBATH PEATBHBIE YHCIOBBIE JIaHHBIE,
Ipe/cTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpaukax.

Hcnonb30BaTh AJi9 ONUCAHUS TAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apuMeTHYecKoe, MeAMaHa, HauOoJbllee M HauMEHbIIee 3HAueHUs,
pa3max.

HNmMeTp npencraBiieHUE O CIy4anHOM M3MEHYMBOCTH Ha INpUMEpax LEH,
(Gu3MUEeCKUX BETUYHH, aHTPOIIOMETPUUECKUX JaHHBIX, UMETh MPEJACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xonny oOyueHus B 8 kjacce 0oOydaromuiics MOJYyYUT CIEAYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:
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W3Bnekatp u npeoOpa3oBbIBaTh UH(POPMALINIO, TPEACTABICHHYIO B BUJIE
Tabnuil, auarpamMm, TpadukoB, NPEACTaBIAThL JaHHBIE B BUAE TaOIHII,
IuarpaMm, rpadukos.

OnuceIBaTh JaHHBIE C TTIOMOIIBIO CTATUCTUYECKUX MTOKA3aTeINeh: CPEAHUX
3HAUEHW W Mep pacceMBaHus (pa3Max, AHUCHEepCUs U CTaHAapTHOE
OTKJIOHCHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUN U YacCTOThl COOBITUH, B TOM
YHCIIe M0 pe3yJbTaTaM U3MEPEHUI U HaOII0ACHUH.

Haxonutb BEpOSATHOCTH CIIy4allHBIX COOBITUA B  OMbITaX, 3Has
BEPOSITHOCTH  DJIEMEHTAPHBIX COOBITUHA, B TOM YHCJI€ B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.

Hcnonp3oBath rpaduyeckue MOJEIH: NEPEBO CIIy4alHOT'O
AKCIIEPUMEHTA, JUarpaMMbl Diliepa, YuciaoBas mpsiMasl.

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOJIMHOKECTBO, BBIIOJIHATD
omepaldd HaJ MHOXXECTBAMHU: OOBEIWHEHUE, IepeceyeHue, IOIMOITHEHHE,
MIEPEUYUCTSATH PJIEMEHTHl MHOXKECTB, MPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduueckoe MpeAcTaBiIeHUE MHOXKECTB U CBSI3EH MEXKIY
HUMH JIJI ONMCAHUS MPOILIECCOB U ABJICHUM, B TOM YHUCJIE MIPU PELICHUU 3aJa4
U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB.

K xoHiy oOydeHus B 9 kjacce oOydarolUCS MOJYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

W3Bnekate u mpeoOpa3oBbiBaTh HHGOPMAILMIO, MPEACTABICHHYIO B
Pa3IMYHBIX UCTOYHUKAX B BUJE TAOJMI], JUArpaMm, TpauKoB, MPECTaBISATh
JAHHBIEC B BUJE TaOJIMI], TUarpamMmm, rpa)uKoB.

PemaTte 3amaun OpraHu30BaHHBIM IEPEOOPOM BAPHUAHTOB, a TaKXKE C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTelbHbIE XapaKTEPUCTUKHU JJISI MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJI€ CPETHUE 3HAYEHUS U MEPbI PACCEUBAHUSI.

HaxoauTe 4YacTOThl 3HAY€HMH U YaCTOThI COOBITHUS, B TOM YHCIIE
MOJIb3YSICh PE3yJIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHHM.

Haxonuth BEpOSTHOCTH CIy4YaWHBIX COOBITUM B M3YYEHHBIX ONBITAX, B
TOM YHCJIE B OMNBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMHU, B
CEpUSIX UCIIBITAHUM O MEPBOIO YCIEXA, B CEPUAX UCTIBITAHUN bepHyrum.

NmMeTs mnpencraBicHUEe O CIy4alHOW BEJIIMYMHE U O PaCIpelesICHUU
BEPOSTHOCTEH.

HNMmeth mpenctaBieHUE O 3aKOHE OONBIIMX YUCET KaK O TPOSBICHUU
3aKOHOMEPHOCTH B CITy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIITUX YHCETT
B IIPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonnyecTBo 4acos DJIeKTPOHHbIE
Ne HanmenoBanue Kontpon (undporbie)
2/ f[aff)};;eJ;(;fMy:) ITeM Beero b1 HpﬁaKaneCKne 06PA3OBATETLHBIE
porp padoThI PaooTe pecypchbl
1 [Ipencrasnenue 7 2 bubnunorexa LIOK
JTAHHBIX https://m.edsoo.ru/7f415fdc
2 OnucarenpHas 8 1 1 bubnunorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Cnyuaiinas 6 1 bubnmnoreka HOK
U3MEHYHUBOCTD https://m.edsoo.ru/7f415fdc
4 BBenenue B 4 bubnunorexa LIOK
Teoputo rpados https://m.edsoo.ru/7f415fdc
BepostHocTh 1
5 4acroTa 4 1 1 bubnunoreka LIOK
CIIy4aifHOT O https://m.edsoo.ru/7f415fdc
COOBITHS
000
6 ?Hc(;efalzflfsea; usi 5 bubmnorexa [IOK
N I https://m.edsoo.ru/7f415fdc
3HAaHUHI
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 5
ITPOI'PAMME
8 KUIIACC
Ne KoanuyecTBo 4acoB DJIEKTPOHHbIE
HanmenoBanue KoHTpoas (undpossic)
prS?O:MHMEM Beero HbBIE HpﬁaKT“quKHe o0pa3oBaTeJibHbIE
porp padoThl PadoTRI pecypchl
1 IToBTOpEeHnE 4 bubmmnoreka [JOK
Kypca 7 Kiacca https://m.edsoo.ru/7f417fb2
OnucarenbHas
2 CTaTUCTHKA. 4 bub6mmoreka [IOK
PacceuBanue https://m.edsoo.ru/7f417fbh2
JIaHHBIX
bub6mmoreka [IOK
3 MeuoxecTsa 4 https://m.edsoo.ru/7f417fbh2
B
4 CHGP O;I;E(())l?gb 6 1 bubnuoreka LJOK
i https://m.edsoo.ru/7f417fh2
COOBITHS
5 BBenenne B 4 bubnmnoreka [HOK
TeopHio rpadon https://m.edsoo.ru/7f417fb2
6 Crnyuaiinble 8 bub6imoreka LIOK
COOBITHS https://m.edsoo.ru/7f417fb2
7 OI/I6OT611\I/II:;{1:I ee; ust 4 2 bubmmorexa LOK
cucre " san https://m.edsoo.ru/7f417fb2
3HAHUI
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 1

[TPOT'PAMME
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9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No HaunmMmeHnoBaHnue K (undpposbIe)
pas3ie/i0B U TeM OHTPOIE IIpakTHyeckue
n/n HpOrpaMMbI Bceero HbIE : odpa3oBaTebHbIE
padoThI paboThl pecypchbl
IToBTOpEHME Kypca bubmmorexa LOK
1 p yp 4 https://m.edsoo.ru/7f41a3
8 xiacca
02
IEMEHTHI bubnunoreka [JOK
2 4 https://m.edsoo.ru/7f41a3
KOMOMHAaTOPUKHU
02
I'eomeTpruueckas bubmmorexa TIOK
3 p 4 https://m.edsoo.ru/7f41a3
BEPOATHOCTh
02
VICHBITAHMS bubnmoreka IJOK
4 6 https://m.edsoo.ru/7f41a3
bepnynnu
02
Crvaaiinas bubnuorexa [IOK
5 i 6 https://m.edsoo.ru/7f41a3
BEJIMYKMHA
02
bubmuorexa [IOK
O0001menue,
6 tenn 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb
02
OBILIEE KOJIMYECTBO
YACOB IIO 34 1

[NPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA:

1. Matematuka. Anre6pa: 7-if kinacc: 6a30Bblil ypoBeHb: yueOHUK Maxkapsiues FO.H.,
Mungrok H.I'., HemkoB K.M. u gpyrue; nox pen. TemskoBckoro C.A. AKImoHepHOE

obmectBo «M3natenscTBO «IIpocsemnienuey, 2023r.

2. Maremaruka. Anre6pa: 8-if kiacc: 6a30Bblii ypoBeHb: yaeOHHK Makapbiues 10.H.,
Munatok H.I'., HemkoB K.M. u apyrue; nox pen. Temskockoro C.A. AKIMOHEpHOE

obmectBo «M3natenpcTBO «IIpocsemnienuey, 2023r.

3. Anre6pa: 9-if knacc: 6a30Bblii ypoBeHb: yueOHMK Makapbiaes H0.H., Munmok
H.I'., HemikoB K.M. u apyrue; nmon pen. TemskoBckoro C.A. AKIHMOHEpHOE OOIIECTBO
«U3narensctBo «lIpocsemenue», 2023r.

4. T'eomerpus: 7-9-e kinacchl: 6a30BbIi ypoBeHb: yueOHuK Atanacan JI.C., Byrysos
B.®., Kagomnies C.b. u ap. Axumonepnoe ob6miectBo «M3nmarensctBo «IIpocsemienuey,
2023r.

5. BepoaTHOCTB M cTaTUCTHKA: 7-9-€ Kiacchl: 6a30Bbli ypOBEHb: yueOHUK: B 2 4acTX
Boeiconkmit  M.P., Slmenko W.B.; moxm pen. SAmenko M.B.  AknuoHepHOE O0O0IIECTBO

«M3narensctBo «lIpocsemenue», 2023r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Maremaruka. Anre6pa : 7—9-e kiaccel : 0a30BbIii ypOBEHb : METOAMYECKOE
nocodbue K npeaMeTHol TuHuK yueoHukoB 1o anreope FO. H. Makapsruesa, H. I'. Muniok,
K. 1. HemkoBa u np./ — Mocksa : IIpocsemenue, 2023. — 54 c.

2. Matematuka. BeposiTHOCTh U cratucTuka : 7—9-e Kiaccel : 0a30BBIH YPOBEHbD :
METOJINYECKOE TI0COOUE K MPEIMETHON JIMHUU Y4eOHUKOB IO BEPOSTHOCTU U cTaThcThKe U.
P. Bricoukoro, 1. B. flmenko nox pen. M. B. Amenko. — 2-e uza., crep. — Mocksa :
IIpoceemenne, 2023. — 38 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETHU UHTEPHET:

1.Poccwuiickas 3nekTpoHHas mkoma https://resh.edu.ru

2. 9Kmacc https://www.yaklass.ru

3. YVuu.py https://uchi.ru
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