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AJreopa

IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBISETCS OIHMM U3 OIOPHBIX KYpCOB OCHOBHOTO OOINEro oOpa3oBaHUs: OHA
O6€CH€‘-H/IBaeT HU3Yy4YCHHUEC JPYIrux JUCHUIIIIMH, KaK CCTCCTBCHHO-HAYYHOI'0, TaK W T'yYMAaHUTAPHOI'O
[IUKJIOB, €€ OCBOEHHE HEOOXOMMMO JUIS TPOJODKEHHST 00pa3oBaHUS W B TIOBCEJAHEBHOW >KHU3HHU.
PazButne y o0yqaronuxcst HaydHbIX TPEICTABICHUM O MPOUCXOKICHUU U CYIIIHOCTH ajareOpandecKux
abcTpakuuii, crmocobe OTpaKeHHsS MaTeMaTHYeCKOW HayKOW SBICHHHA W TPOIIECCOB B TPHUPOJAE U
oOrIecTBe, POl MaTeMAaTHIECKOTO MOJICTMPOBAHNUS B HAYYHOM MO3HAHUU M B IPAKTUKE CIIOCOOCTBYET
(1)OpMI/IpOBaHI/IIO HAay4YHOI'0 MHUPOBO33PCHUA W KAUCCTB MBIIIJICHUS, H€O6XOI{I/IMBIX U1 aganTaluu B
coBpeMeHHOM ItudpoBom obmiecTBe. M3yuenue anreOpsl o0ecredynBaeT pa3BUTHE YMEHHS HAOIIOAATh,
CpaBHHBATD, HaxoJuTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTU  MBIINIJICHUA, CII0COOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJBI, (POPMYIHPOBATH YTBEPXKICHUS.
OcBoeHne Kypca anreOpbl 0OECHEUMBAET PA3BUTHE JIOTHYECKOTO MBIIUICHUST OOYUYaroOIIMXCs: OHHU
UCIOJIb3YIOT JEAYKTUBHbIE U MHIYKTHBHBIE pacCyKIeHusi, 0000IIeHHne U KOHKPETU3alHIO,
a0ctparupoBanue W aHamormio. OOydeHue anrebpe mpeanosaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITEIIEHON NESITeTbHOCTH 00YJarOINXCsl, TOITOMY CaMOCTOSITETIFHOE PEIICHUE 3a/1a9 SIBIISICTCSI
peannzanuen 1esTeIbHOCTHOTO IPUHIKIIA O0ydeHUSI.

B cTpyktype mporpammbl yueOHOTO Kypca «AnreOpay s OCHOBHOTO OOIIEro oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJIEpKATEeIbHO-METOINYeCKHe JHHUN: «YHcina ©  BBIYHCICHUS,
«AnrebpanyecKkue BBIPAKCHHS», «YPaBHEHUS M HepaBeHCTBa», «DyHkmum». Kaxmas w3 atux
COJIep’KaTeIbHO-METOJMUECKUX JIMHUNA pa3BUBAETCS Ha MNPOTSHKEHUHM TPEX JeT HM3ydeHHs Kypca,
B3aUMOJICHCTBYS C IOpPYIMMH €ro JHUHUAMHU. B Xone u3ydeHus ydeGHOro kypca oOydaromumcs
MIPUXOAUTCS JIOTUYECKU PACCYXKAAaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBsI3U ¢ aTHM
B [IPOrpaMMy yueOHOTo Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH, ITPE/ICTABICHHbBIE BO
BCEX OCHOBHBIX pa3Jielax MaTeMaTH4ecKoro oOpa3oBaHHMs U CIOCOOCTBYIOUIME OBJIAJICHUIO
00yJarOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO si3bika. ConepKaTeIbHON M CTPYKTYPHOM
0COOEHHOCTBIO Y4eOHOT0 Kypca «AnreOpay sBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanne qUHUM «YucTa U BBIYUCICHUS» CIY)KUT OCHOBOHM Ui JajbHEHIIEro M3ydeHus
MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS JIOTMYECKOTO MBINIICHUS, (GOPMUPOBAHUIO
YMEHHSI TI0JIb30BATHCS AITOPUTMAMHU, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXO0IMMBIX
JUIS TIOBCEHEBHOM KM3HU. Pa3BUTHE MOHATHA O YMCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C PALUOHAIBHBIMU W HpPpAMOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHHEM IPEACTABICHUA O
NEHCTBUTENLHOM 4YHCIIE. 3aBepIllieHHuEe OCBOCHMSI YHMCIOBOW JIMHUM OTHECEHO K CpeJHeMY OO0IIeMy
00pazoBaHMIO.

Copep:xanue IByX anreOpanuecKux JMHUM — «Alredpandeckie BBIPRKEHUS» U «YPaBHEHUS U
HEpaBEHCTBA» CMOCOOCTBYeT (HOPMHUPOBAHUIO Yy OOy4aromMXCs MaTeMaTHYecKoro amnrmaparta,
HE0OX0IMMOTO IS pEeLIeHH 3a]a4 MaTeMaTUKH, CMEKHBIX TIPEIMETOB U MTPAKTUKO-OPUECHTUPOBAHHBIX
3amau. Ha ypoBHe ocCHOBHOro 00miero o0Opa3oBaHusi y4eOHBIH MaTepuan TPYHIUPYETCS BOKpPYT
paloHaNIbHBIX BbIpaXKeHU. Anrebpa JIeMOHCTpHUpPYET 3HAUYEHHE MAaTeMaTUKU KakK sI3bIKa IS
MOCTPOCHUSI MaTEMaTHYECKUX MOJIeNIel, OMUCaHMs MPOIIECCOB U SBJICHUI peaabHOro Mupa. B 3amaun
oOyueHusi anredbpe BXOIAT TakXKe JajbHeiliee pa3BUTHE aITOPUTMUYECKOTO  MBIIITICHHUS,
HEO0OXOIMMOTO, B YAaCTHOCTH, JUISI OCBOGHHsI Kypca HWH(OPMATHKH, WU OBJAJCHHE HaBBIKAMU
JNeNyKTUBHBIX paccyxkaeHuil. [IpeoOpasoBaHue CUMBOJNBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXXEeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Cognepxanne (QyHKIIMOHAIBHO-TpadUUIECKON JTHHUM HAIEICHO Ha MOJTydeHHEe OOydarolmuMucs
3HaHMA O (DYHKIUSX KaK BaKHEHIEH MaTeMaTHYeCKOW MOJEIHM MJis OMHCAHHUS M HCCIEIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB U SBJICHUH B Mpupoje U obmecTse. M3yueHne marepuana cocoOCTByeT
Pa3BUTHUIO Yy OOYyYAIOUIUXCS YMEHHsI HCIOJb30BaTh PA3IUYHBIE BBIPA3UTENBHBIE CPEACTBA SI3bIKA



MaTeMaTUKH — CIIOBECHbIC, CHUMBOJIMYECKHE, Trpaduyeckue, BHOCUT BKJIaJA B (OPMHPOBAHUE
MPEJCTAaBICHUN O POJIM MATEMAaTHKHU B PA3BUTHH LUBUIIN3ALUH U KYJIbTYPBHI.

CornacHo y4yeOHOMY IutaHy B 7-9 kiaccax m3ydaeTcs y4eOHBIH Kypc «Anredpa», KOTOPBIN
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ieibl coaepkanus: «Hucna u BIYUCICHU», «ANredpandecKkue
BBIPAXKCHUA», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMY.

Ha u3yuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 vaca B
Heqeno), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kitacce — 102 vaca (3 yaca B Helenio).

COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Ymucna v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIE U JIECSITUYHBIE, MEPEXOA OT OXHOU (OPMBI 3amHCU APOOeH K APYrou.
[lonsiTHE palMOHAIBHOTO 4YHCIA, 3alUCh, CpPaBHEHME, YNOPSAAOYUBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AeHCTBUS C pallMOHAIBHBIMY yKciamMu. Pemenue 3a1a4y U3 peajbHON NMPAKTUKKU Ha
4acTH, Ha JIPOOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJIeM: ONpe/ieIeHne, IpeoOpa3oBaHue BbIPAXKEHUN HAa OCHOBE
OTpeJiesieHus, 3anich OOJIBIINX yucell. [IpoleHThl, 3anuch NPOLEHTOB B BUJIE IpOoOU U ApoOU B BUJE
MPOLIEHTOB. TpHY OCHOBHBIE 334U Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PeabHOM MPaKTUKH.

[IpumeHeHue NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UYHKCII€ MpsiMasi U 0OpaTHast MPOTOPIIMOHAIBHOCTH.

AJiredpanueckue BbIpaKeHUs!

[lepemenHble, 4YHMCIOBOE 3HAYEHHUE BBIPAXKEHHUS C TMEepeMeHHOW. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTH MEX]ly BeIMYMHAMH B BuAe (QopMmynbl. Berunciaenus mno
¢dopmynam. [IpeoOpa3oBaHre OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO pPaBHbIE BBHIPAKEHUS, IpaBHiIa
IpeoOpa3oBaHUs CyMM M IPOM3BEJCHUH, NpPaBUIa PACKPBITUS CKOOOK M INPHUBEICHMS MOAOOHBIX
CJIaraeMbIX.

CBoliCcTBa CTENIEHU C HATYPAJIbHBIM IT0KA3aTEIIEM.

OpHounensl u MHorowieHsl. CreneHb MHorowieHa. CliojkeHHMeE, BbIUMTaHHME, YMHOXKEHHE
MHOTO4WwIEHOB. POPMYJIbl COKPALEHHOTO YMHOXKEHHUS: KBaIpaT CyMMBbI U KBaJpaT pasHoctu. Dopmyna
pa3HOCTH KBapaToB. Pa3iioikeHre MHOTOWIEHOB HA MHOYKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHUs, IpaBwia IpeoOpa3oBaHUs YpPaBHEHHs, PaBHOCHUIBHOCTb
YpaBHEHUU.

JIuHeitHOe ypaBHEHUE C OJHOW MEPEMEHHOM, YHMCJIO KOPHEW JIMHEWHOrO YpaBHEHUS, PEUICHUE
JUHEWHBIX ypaBHeHuH. CocTaBieHHe YpaBHEHUH IO YCIOBHIO 3a7ayM. PeleHune TEKCTOBBIX 3a7ay ¢
MIOMOIIIBIO YPaBHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMS HepeMeHHbIMM M ero rpaduk. Cucrema IByX JIMHEHHBIX
ypaBHEHUH C ABYMsI NIepeMEeHHbIMU. PelieHue cucreM ypaBHEeHUH criocoOoM nojicTaHOBKU. [Ipumepbl
peleHus TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKUNHA

KoopannaTta Touku Ha npsimMoil. YucnoBsle MpoMEeKYTKH. PaccrosiHue Mexay ABYMsSI TOUKAMU
KOOPAWUHATHOU MPSAMOHA.

[IpsmoyronbpHast cucrema koopauHaT, ocu OXu Oy. Abcuucca M opJauHaTa TOYKHM Ha
KOOpAMHATHOM 1iockocTH. [IpumMeps! rpagukoB, 3aAaHHBIX popMynaMu. UTeHne rpauKoB pealbHbIX
3apucumocteil. [lonstue pynkuuu. I'padux ¢pynkuun. CoiictBa QyHKuui. JIuneltHas QyHKIMS, €€
rpaduk. I'padux Gpyakun y = [x|. ['paduueckoe perieHne TMHEHHBIX YpaBHEHUH M CUCTEM JIMHEWHBIX
YPaBHEHUM.



8 KJIACC

Ymucna v BbIYUCICHUS

KBanpatHslit KopeHb u3 uncna. [loastue 06 nppanuoHaisHOM yuciie. JlecsTHIHbIC TPUOINKCHHS
UppanroHAIBHBIX YHcen. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M WX NPHUMEHEHHUE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSM. J[efiCTBUTENbHBIEC YHCIIA.

Crenens c 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpatublil TpE€XusieH, pa3ioKeHUe KBaJpaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnrebOpandeckas apoob. OCHOBHOE CBOMCTBO anreOpandeckoil qpodu. CroskeHue, BEIYUTAHUE,
YMHOJKEHUE, JIeJIeHne alredpandeckux Apooeil. ParmonanbHblie BbIpaKeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHus U HepaBeHCTBA

KBanpatnoe ypaBHeHue, popmyna KopHe#l kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenune
YpaBHEHUH, CBOJAIIMXCS K JIMHEMHBIM U KBagpaTHeIM. llpocTteiimine apoOHO-panoHaIbHBIE
YpaBHEHHUS.

I'padmyeckas wuHTEepmnpeTanusi ypaBHEHUH C JBYMS IEpEMEHHBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUN € JBYMsS NE€peMEHHBbIMU. l[IpuMepsl pemeHns CUCTEM HEIMHEWHBIX YPAaBHEHUN C JBYMS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HEpAaBEeHCTBA U MX CBOMCTBAa. HepaBeHCTBO ¢ 0HOW mepeMeHHOW. PaBHOCMIIBHOCTB
HEpaBEHCTB. JINHEHHbIE HEPABEHCTBA C OAHON NepeMeHHOW. CUCTEMBI INHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM.

D yHKUUHA

[Tonsarue pynkuun. O61acTh ONpEACICHUS U MHOKECTBO 3HaueHUI GyHKIMU. CriocoObl 3a1aHus
GyHKIIHH.

I'padux dynknuu. Yrenue cBoicTB GyHkmuu mo e€ rpaduky. [Ipumepsr rpadukoB GyHKIIUH,
OTpaXkaroIUX PeaJbHBIE IIPOLIECCHI.

OyHKIMH, ONUCHIBAIOLINE MPSIMYIO U 0OpPaTHYIO IPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX I'paUKH.
OyHKIUU Y = X2,y = X3,y = VX, y=|X|. I'pacdudeckoe peiieHre ypaBHECHUN U CHCTEM ypaBHEHH.

9 KJIACC

Yucia ¥ BBIYUCTICHUSA

ParnmonanbsHble ynciia, UppalvoHaIbHbIE YHCIA, KOHEUHbIE M OECKOHEUHbIE JECATUYHbIE APOOH.
MHOXeCTBO JIeHCTBUTENbHBIX YUCEll, AEHCTBUTEIbHbBIC YUCIIA KaK OECKOHEUHBIE JECATUYHbIE IpoOu.
B3aumMHO 0IHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JIEHCTBUTENBHBIX YMCEI U KOOPAUHATHOU
MPSIMOM.

CpaBHeHUe IeHCTBUTEIBbHBIX YnCell, apu(MeTHUecKHe JeUCTBUS C IeHCTBUTEIHBIMU YHCIAMHU.

PazMepsl 00bEKTOB OKPYKAIOLIET0 MUPA, JITUTEIBHOCTh MIPOLIECCOB B OKPYXKAIOLIEM MHPE.

[TpubnmxEHHOE 3HaYEHNE BEIMUMHBI, TOYHOCTh NpuOIkeHus. Okpyriaenue uucen. [Ipukuaka u
OILICHKA Pe3yJIbTaTOB BBIUYUCIICHU.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. Perienue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOIALIMXCSA K KBaJpaTHBIM. bukBanpaTHOE
ypaBHeHue. I[IpuMepbl pemieHuss ypaBHEHUM TPETbe M YETBEPTOM CTENEHEH pas3jIoKEHUEM Ha
MHOUTEIIN.

Pemenne npoOGHO-palMOHAIBHBIX YypaBHEHHWH. PelieHue TEKCTOBBIX 3agau aireOpandeckum
METOJOM.



VYpaBHeHHe ¢ ABYMS IIEpEMEHHBIMHU U €ro rpaduk. Pemenue cuctem IByX JTUHEHHBIX ypaBHEHUH
C IBYMs IIEpEMEHHBIMU. PenieHue cucreM IByX ypaBHEHHUH, OJHO U3 KOTOPBIX JUHEHHOE, a Jpyroe —
BTOpOIi cTenenu. [ paduueckas HHTEpIIpeTalusl CHCTEMbl YpaBHEHUH ¢ ABYMSI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 anreOpanvdeckuM CrocoOOM.

YucnoBsle HEPaBEHCTBA U X CBOMCTBA.

Penrenne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOM. Penienue cucTeM JIMHEMHBIX HEPABEHCTB
¢ oHOM nepeMeHHOoW. KBaznpaTtHble HepaBeHCTBA. ['paduueckast MHTepIpeTalys HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DyHKUUHA

KBanparnunas ¢pyakmnws, e€ rpaduk u cporictsa. [Tapabona, KOOpaUHATE BEPIIMHBI TapadoIIb,
OCb CHUMMETpPHH 1apaldoJIbl.

Ipaduxn dyakimit: y = kx, y = kx + b, y=k/x, y=x3, y=\x, y = |x| , u ux cBoiicraa.

YmuciioBble NMOCI€10BATETbHOCTH H IMPOTrPECcCUH

[lonsiTHe YKCIOBOM TMOCIEAOBATENbHOCTU. 3aJaHHE IOCIIEIO0BATEIBHOCTH PEKYPPEHTHOU
dhopmyroit u popMysoi N-To UeHa.

Apudmernueckas u reomerpuueckas nporpeccuud. @opMyibl N-ro udieHa apupMeTHYeCKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300paxkeHue WiIEHOB apU(PMETHUECKOM W TIeOMETPUYECKOM Mporpeccuid TOoYKamMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.
IIVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

JIuuHOCTHBIE  pe3yJbTAThl OCBOCHHS  INPOrpaMMbl  y4eOHOTO  Kypca  «AmreOpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

NPOSIBIICHMEM HMHTEPECA K IMPOILIOMY M HACTOSILEMY POCCHMCKON MaTeMaTHKH, EHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCHMCKUX MATEMATHKOB M POCCHHCKOM MATeMaTHYE€CKOM IIKOJbI, K
UCIIOJIb30BAHUIO OTHX JOCTHKEHUN B IPYIMX HAayKax U MPUKIAIHBIX chepax;

2) rpaJIaHCKOe H IYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHHIO OOS3aHHOCTEM TIpaKJaHMHA W pealu3aldd  €ro Ipas,
IPEACTABICHUEM O MaTEMaTHYECKUX OCHOBaX (D)YHKIMOHHUPOBAHHS PA3IHUYHBIX CTPYKTYD, SBIICHHI,
HpPOLIEAYp TPaXKIAHCKOTO OOIIecTBa (HApUMEpP, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHHIO
ATUYECKUX MPOOIJIEM, CBS3aHHBIX C IMPAKTUYECKAM NPUMEHEHHEM IOCTHIKEHHIM HAayKH, OCO3HaHHEM
BKHOCTH MOPaJIbHO-3THYECKUX TIPHHIIMIIOB B JEATEIBHOCTH YIEHOTO;

3) Tpya0BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTHBHOE Yy4acTHE B pEHIEHHWM MPAKTHYECKMX 3aJad MaTeMaTHYeCKON
HAIPaBICHHOCTH, OCO3HAHMUEM BaKHOCTH MaTEMAaTHYECKOTO 00Pa30BaHUs Ha IPOTSHKEHUHU BCEH KU3HU
IS YCTIEITHOM TPO(eCCHOHATIBHOM JESTEILHOCTH U PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM M TIOCTPOEHHEM HHINBHIYaIbHON TPAEKTOPUH 00pa30BaHMUS U KM3HEHHBIX TUIAHOB C Y4ETOM
JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTENH;

4) acTeTHYECKOEe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOIMOHAILHOMY M 3CTETHYECKOMY BOCIIPHATHIO MATEMAaTHYECKUX OOBEKTOB,
3aj1a4, peLIeH i, pacCyKIeHUH, YMEHHIO BUJIETh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpHMEHTAIIUEH B JIEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MIPEICTABIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3sBUTHS YeIOBEKA, IPUPOILI U OOIIECTBA, MOHUMAHUEM MATeMaTHYECKOU HayKh
KaKk c(epsl YelOBEYECKON JEATENbHOCTH, OTaloB €€ pasBUTHS W 3HAYUMOCTH JUIS PasBUTHS
[MBHJIM3AINHN, OBIAJCHUEM S3LIKOM MATEMATHKM M MATEMAaTHYECKOW KyJIbTYpOil Kak CpeacTBOM
MO3HAHUS MHUPA, OBJIaJIEHHEM IPOCTENIIIMMHU HABBIKAMH UCCIIEI0BATENBCKOM AEATENLHOCTH;



6) pusnyeckoe BocnuTaHHe, (POPMHPOBAHWE KYJIbTYPHI 3/10POBbSI H IMOIHOHAIBLHOTO
Os1aronosyqusi:

TOTOBHOCTBIO NPUMCHATH MATCMATUYCCKUC 3HAHUA B HHTCPECAX CBOCTO 3J0POBbSA, BCACHUA
3I0pOBOTO 00pasza KU3HM (30POBOE MUTaHHME, COAIAHCHPOBAHHBIM PEXUM 3aHATHH U OTAbIXA,
perynsipHasi puzndeckas akTUBHOCTB), C(HOPMUPOBAHHOCTHIO HAaBbIKA PEQIICKCUH, IPH3HAHUEM CBOETO
[IpaBa Ha OIMOKY M TAKOT'O K€ IpaBa APYroro 4ejaoBeKa;

7) 93KOJIOTHYECKOe BOCIIUTAHHE:

OpHeHTaHHCﬁ Ha MNPUMCHCHHUEC MATECMATUYCCKUX 3HAHUH IJid pClICHUA 3aJa4 B oOiacTu
COXPAaHHOCTH OKPYKArOLIEH Cpe/ibl, IJITAHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUI
IUISL OKPYXKAIOLIEH cpe/ibl, 0CO3HAHNEM TJI00aIbHOTO XapaKTepa SKOJOTHUECKUX NpoOiIeM U myTei ux
pereHus;

8) amanTanus K H3MEHSIONIMMCSH YCJIOBHSIM COI[MAJILHOI M MPUPOIHON Cpebl:

T'OTOBHOCTBIO K HeﬁCTBHﬂM B YCIOBHIAX HGOHpC)IeJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHA cBOECH
KOMIICTCHTHOCTH 4Y€PEC3 MPAKTHUICCKYIO ACATCIIBHOCTE, B TOM YHCJIC YMCHUC YUYUTHCA Y APYTUX J'IIO)IGI\/'I,
HpI/IO6p€TaTB B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUW S, HABBIKHM M KOMIICTCHIWU HU3 OIbITA JPYTUX;

HE00X0IMMOCTHIO B (POPMHPOBAHUM HOBBIX 3HAHUI, B TOM Uncie GOpMYyIUpPOBATh UJIEH, TOHATHUS,
TANOTE36l 00 O0BEKTax H ABJICHUAX, B TOM YHMCJIC PpaHCC HEU3BCCTHBLIX, OCO3HABATb I[e(l)I/IHI/ITI)I
CcOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIPUHIMATH CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAaEMBbI€ PEIIeHUs U JecTBYs, GOpMyIHUpOBaTh
1 OLICHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBuA:

e BbIABAATb M XapaKTepu3oBaTb CyLLECTBEHHble MNPU3HAKM MaTemMaTUYecKUX OBBLEKTOB, MOHATUNA,
OTHOWEHUIA  MeXay MoHATUAMKM, opmynupoBaTb onpeaeneHUAa MNOHATUM, YycCTaHaBAMBaTb
CYLLECTBEHHbIA NpU3HaK KnaccudpuKaumm, OCHOBaHMA AnA o606weHna U CpaBHEHUs, KpuTepuu
NpPOBOAUMOrO aHaNn3a;

e BOCMPUHMMATb, GOPMYIMPOBATb N NPeobpPa3oBbIBaTh CYKAEHUA: YTBEPANUTEbHbIE U OTPULATENbHbIE,
eAMHNYHble, YacTHble M 0bLMe, YCNOBHbIE;

e BbIABNATbL MaTemaTMyecKue 3aKOHOMEPHOCTM, B3aMMOCBA3W W NpoTMBOpeYna B daKTax, AaHHbIX,
HabNlOAEHUAX W YTBEPXKAEHUAX, npednaraTb KpUTEPUW ANA BbIABNEHUA 3aKOHOMEPHOCTEN W
npoTUBOPEYMUNA;

e [enaTb BbIBOAbI C UCMOAb30BAHNEM 3aKOHOB /IOTUKU, AEAYKTUBHbIX U UHOAYKTUBHbIX YMO3aKNOUEH U,
YMO3aKAo4YeHUI No aHanormu;

e pasbupaTb AOKasaTeNbCTBA MaTeMaTMYeCKUX YTBEP)KAeHUI (Npamble M OT NPOTMBHOrO), NPOBOAMTbL
CaMOCTOATE/IbHO HECNOMHbIe A0Ka3aTeNbCTBa MaTeMaTUYECKUX GaKTOB, BbICTPanMBaTb apryMeHTaumio,
npMBOAUTL NPUMEPLI U KOHTPNPUMEpPbI, 060CHOBbLIBaTb COBCTBEHHbIE PaCcCyKAeHNS;

e Bbl6UpaTb cnocob pelleHns yyebHoOM 3a4a4mM (CpaBHMBATb HECKO/bKO BapuMaHTOB pelleHus, BbIbupaTb
Hanbonee NnoAxoAALLMIA C YYETOM CAMOCTOATENbHO BblAeNEeHHbIX KpUTepues).

basoBble ncciaenoBarebCKHue 1eCTBHS.

e  MCMOAb30BaTb BOMPOCHI KaK MCCen0BaTeNbCKUIA MHCTPYMEHT No3HaHWA, GopMyanMpoBaTb BONPOCHI,
duKcupylowme npoTueopedme, nNpobnemy, CamoCTOATENbHO YCTaHaBAMBATb WMCKOMOE W A3aHHOE,
dopmmnpoBaTb rMNoOTE3Y, apryMeHTUPOBaTb CBOIO MO3ULMIO, MHEHUE;



NPOBOANTL MO CaMOCTOSATE/IbHO COCTaB/NIEHHOMY MAaHy HEC/NOXHbIA 3KCNepuMeHT, Hebosblioe
nccnenoBaHMe No yCTaHOB/IEHUIO 0COBeHHOCTEN MaTeMaTMyYeckoro o6beKTa, 3aBMcMMocTeil 06beKToB
mexay coboi;

camocTtoATesibHo popmyMpoBaTb 0606LEHNA U BbIBOAbI MO pe3ybTaTam NPoBeAEHHOIo Hab o aAeHUA,
nccneaoBaHUA, OLLEHMBATL 40CTOBEPHOCTb NMOJIYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LWWeHMN;
NPOrHO3MpPoBaTbh BO3MOXHOE pa3BMUTUE NPOLLECCa, a TAK}Ke BblABUraTb NPE/No/I0XKeHMA O ero passuTnm
B HOBbIX YC/IOBUSX.

Pa6ora ¢ undopmanmueii:

BbISIBNATb HEAOCTAaTOYHOCTb U M3ObITOYHOCTb MHPOPMALMU, OAHHbIX, HEOOXOAMMbIX ANA pelleHun
3afauu;

BbIOUpPaTb, aHaIM3NPOBATb, CUCTEMATM3INPOBATL M UHTEPNPETUPOBaTbL MHGOPMALMIO PA3/IMYHbBIX BUAOB
n popm npeacTaBieHus;

BbIOUpaTh dopmy npeactaBieHUA MHPOPMALMM U UANKOCTPUPOBATL pellaemble 3aJayu CXeMaMu,
Anarpammamm, MHOM rpaduKomn 1 ux KombMHaUUAMK;

OLEHUBATb  HAAEXKHOCTb WMHPOPMALMM NO  KPUTEPUAM, NPEASIONKEHHbIM  yyuTenem  Wau
chopMyNMPOBaAHHBIM CAMOCTOATENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘leﬁHbIe JeHCcTBHUA:

BOCMPUHUMATL U GOPMYIMPOBATL CYXKAEHNA B COOTBETCTBUM C YC/IOBUAMM U LieIAMU 0BLWEHUSA, ACHO,
TOYHO, FPAMOTHO BbIPArKaTb CBOIO TOYKY 3PEHUA B YCTHBIX M MMCbMEHHbIX TEKCTaX, 4aBaTb MOACHEHWS MO
XOA4yY peleHus 3a43a4M, KOMMEHTUPOBATb NOJIYYEHHbIN Pe3ybTaT;

B X04e 0bCy:KAEeHWs 334aBaTb BOMPOCHI MO CyLLeCcTBY 0bCy:KAaeMol Tembl, Npobsiembl, pelaemon
3a434M, BbICKA3bliBaTb WAEMW, HALENEHHble Ha MOWMCK PEeLleHWs, COMOCTaB/ATb CBOM CYXAEHUA C
CYKOEHUAMWU [APYrMX YYaCTHMKOB [Auanora, obHapy»KMBaTb PasnnuMe M CXOACTBO MNO3MLMMK, B
KOppeKTHOW popme GopMy/IMPOBaTL PA3HOTIACUSA, CBOU BO3PAKEHMUS;

npeacTaBAsTb Pe3y/bTaTbl PeLeHMs 3a4a4n, SIKCNePUMEHTA, UCCIeA0BaHMA, MPOEKTA, CAMOCTOATENbHO
BbIOMpPaTb GOPMAT BbICTYNIEHMSA C YYETOM 33434 Npe3eHTaLumn u ocobeHHOoCTel ayauTopuu;
MOHMMATb M MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHOW U WMHAMBUAYANbHOM paboTbl Npu pelleHun
y4YebHbIX MaTeMaTUYeCKMX 3a43Y;

MPMHMMaTb Lle/Ib COBMECTHOM [AeATe/NbHOCTM, MNaHMPOBATb OPraHM3aLMI0 COBMECTHOW paboTsbl,
pacnpegenatb BuAbl paboT, AoroBapuBaTbCs, 0bCy:KaaTb npouecc U pesynbtaT paboTtbl, 0606wWaTtb
MHEHMUA HECKONbKMX Noaew;

y4yacTBOBaTb B rpynnosbix ¢popmax paboTbl (0bcyKaeHUa, obMeH MHEHWUAMM, MO3roBble LUTYPMbI U
Apyrve), BbINOMHATL CBOK YacTb PaboTbl M KOOPAMHMPOBATb CBOM AEWCTBUA C APYrMMWU YjieHamM
KOMaHZbl, OLLeHMBATb Ka4eCTBO CBOEro BKNaZa B 06LWMIM NPOAYKT MO KpUTepUam, chopmyIMpoBaHHbIM
YYaCTHMKaMM B3aMMOAeNCTBUSA.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOATE/IbHO COCTaB/ATb MaH, aAropUTM pPelleHus 3agauv (Man ero yacTb), BbIGMpaTh cnocob
pelweHna € YYETOM MMEIOLMXCA PEeCypcoB M COBCTBEHHbIX BO3MOMKHOCTEW, aprymeHTUpPOBaTb W
KOPPEKTMPOBaTb BapMaHTbI pelleHuit ¢ Y4ETOM HOBOM MHPOPMaLMK.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BNafeTb cnocobamm camMonpoBepPKM, CAaMOKOHTPO/IA NpoLLecca 1 pesy/bTaTta pelleHns maTemaTuyeckomn
3afauu;

npeasnaeTb TPYAHOCTM, KOTOPble MOTYT BO3HUKHYTb NPU pelleHnn 3a4a4vu, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb Ha OCHOBE HOBbIX 06CTOATENbCTB, HalNAEHHbIX OWNBOK, BbIABNEHHbIX TPYAHOCTEN;
OLEeHUBaTb COOTBETCTBME pe3ynbTaTa AeATEe/IbHOCTU NOCTaBAEHHOW LenM M YyCA0BUAM, 0BBACHATbL
MPUUYUHbBI AOCTUMNKEHWNA UAN HEAOCTUMEHUA LLEeNN, HaXOAUTb OLWMBKY, AaBaTbh OLLEHKY NPUOB peTEHHOMY
onbITy.



HNPEIMETHBIE PE3YJIBTATbBI

K koHiry oOydenust B 7 Kjiacce 0OyJaroNIHiACs MOYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Ymncna v BbIYMCICHUS

BbImonHATh, codeTass yCTHbIE W TNMChbMEHHbIE NTpPUEMBI, apUPMETHYECKHE JEHCTBHS C
paloHaIbHBIMU YU CIIAMHU.

HaxonuTh 3HaU€HUsS] YUCIIOBBIX BBIPAKCHUH, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAUEHUI APOOHBIX BBIPAXKEHUI, CO/IepKaLUX OObIKHOBEHHBIE U IECATUYHbIE IpOOU.

[lepexoauThk OT 0JIHOM (OPMBI 3aIMCH YUCEI K APYroil (mpeoOpa3oBbIBATH JECITUUHYIO ApOOb B
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECSITHUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OxpyriarTh yucna.

BbINONHATE TPUKHAKY M OLEHKY pe3yJibTaTa BBIUMUCICHHM, OLIEHKY 3HAYEHUH YHCIIOBBIX
BBIpaKEHUH. BBINONHATE NEMCTBUS CO CTETIEHSIMHU C HATYpaJIbHBIMU ITOKA3aTEIsIMU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemarh mnpakTUKO-OpUEHTHUPOBAHHBIE 3a/layM, CBS3aHHbIE C OTHOIICHHEM BEJIUYMH,
MIPOMOPLIUOHAIBHOCTHIO BEJIWYUH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YNbTaThl PEIICHUs 3a/1ad C
y4€TOM OTpaHUYECHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX 0OBEKTOB.

AJiredpanueckue BbIpaKeHUs

Hcnonb3oBath anreOpandyeckyr0 TEPMHHOJOTHI0 M CHMBOJIMKY, HPUMEHAThH €€ B Ipoliecce
OCBOEHHS y4eOHOTr0 MaTepuara.

HaxonuTh 3HaueHnst OyKBEHHBIX BBIPAKEHHH ITPH 3aJaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

BbinonHATe npeoOpa3oBaHUs LENOTO BBIPAXKEHHUS B MHOTOWIEH IPHUBEICHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONIHATE YMHOXEHHE OJHOWIEHA HA MHOTOWIEH U MHOIOWIEHAa Ha MHOTOWICH, NPUMEHATh
(bopMyInbl KBaZpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3IokKEHHEe MHOTOYJICHOB HAa MHOKUTENIU C IMOMOUIbIO BBIHECEHMS 32 CKOOKH
00I11ero MHOXKHTEJS, TPYIIMPOBKYU ClIaraeMblX, IPUMEHEHUs (POPMYIT COKPALIEHHOTO YMHOXKEHUS.

[IpuMensaTh npeoOpa3oBaHUsI MHOTOYJICHOB Ul PELICHUs pa3IMYHbIX 3a/ady U3 MaTeMaTHUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaJIbHOM IPAKTUKH.

Hcnonp3oBaTk CBOMCTBA CTENEHEH € HATypaJbHBIMU IIOKa3aTeJIIMU JJsl [IpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHelHble ypaBHEHUS C OIHOM IEpeMEHHOM, IPUMEHSS [IPaBUiIa IIEpeXo1a OT UCXOTHOTO
YpaBHEHHUS K PaBHOCHIIBHOMY eMy. IIpoBepsTh, sBJIETCS JIU YUCIIO KOPHEM YpPaBHEHHUS.

[TpumensTh rpaduyeckre MeToAbl P PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGuparh mpuMepbl Hap 4YMCell, SBJSIFOLIUXCS PEIICHUEM JIMHEHHOro ypaBHEHMs C ABYMS
HePEMEHHBIMH.

CtpouTh B KOOPAWHATHOM MJIOCKOCTH rpadUK JIMHEHHOTO ypaBHEHMS C JABYMsI IIEPEMEHHBIMH,
M0JIb3YACh T'paMKOM, IPUBOANUTH MPUMEPHI PELIEHUS] YpaBHEHUS.

Pemate cuctemsl IByX JIMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMHU, B TOM 4YHciie IpadUuecKy.

CocraBiTh M pemiarth JUHEHHOE yPAaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHHM IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pE3yJIbTaT.

DyHKUUH

N300paxaTh Ha KOOPAMHATHOM MNpPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM,
Jy4M, OTPE3KU, UHTEPBAJIbI, 3alUCHIBATH YHCIIOBBIE IPOMEXYTKH HA alNreOpanyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAWHATaM, CTPOUTH I'paduKu
JTUHEUHBIX QyHKIUH. CTpouTh rpaduk GyHKIuu y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIMH H3BECTHBIE 3aBUCUMOCTH MEX]Y BEJIMYMHAMH: CKOPOCTb,
BpeMsl, PaCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.



Haxonuts 3HaueHne GpyHKIMN IO 3HAYCHUIO €€ apryMeHTa.
[lonumaTs rpaduyeckuii crnocod MpenCTaBICHUs M aHanu3a HHGOpMAIMK, HU3BJIEKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiry o0ydenus B 8 kj1acce 00yJaromuiics MOTyYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Ymncna v BbIYUCICHUS

Hcnonb30BaTh HauaabHbIE IPECTABICHUS O MHOKECTBE JEMCTBUTENBHBIX YUCEI JJI CPABHEHUS,
OKpPYTJICHUS U BBIYMCIIEHUH, N300pakaTh JEUCTBUTEIbHBIC YHCIIA TOYKAMU Ha KOOPAUHATHON IPSIMOM.

[IpumensaTh noHsATHE apu(METUUYECKOTO KBAJPAaTHOTO KOPHS, HAXOJAWUTh KBaJpaTHbIE KOPHHU,
HCIO0JIb3YS MPU HEOOXOAUMOCTH KaJIbKYIISTOP, BBIIOJIHATH IPE0Opa30BaHUsI BRIPAXKEHUI, COIEpIKALINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOJIBIINX M MAJIBIX YHUCEN C MOMOIIBIO JECATHUUHBIX ApoOel U cTerneHen
gucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpyMeHsTh NOHATHE CTENEHU C LENbIM [T0Ka3aTeleM, BBITOJHATH PEo00pa30BaHUs BbIPaKEHUH,
COJIEpKAIIUX CTEIIEHH C LEJIbIM MOKa3aTeseM.

BbINoNHATE TOXKAECTBEHHBIE NMPe0oOpa30BaHUsl PAlMOHATIBHBIX BBIPAKEHUN HA OCHOBE IMPaBUII
NeMCTBUIM HaJl MHOTOWIEHAMH U alreOpandyeckuMHu JpoOsiMHu.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpazoBaHUS BBIPAKEHUM A pellleHUs pa3IUYHbIX 3a/lad M3 MaTeMaTHKH,
CMEXXHBIX MIPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pewrate nuHeliHbIE, KBaApaTHBIE YPABHEHUS U PAllMOHAIbHBIC YPABHEHUS, CBOAAILMECS K HUM,
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpocCTEWIlIMEe HCCIENOBAaHUS YPAaBHEHHH M CHCTEM YypaBHEHHW, B TOM YHUCJIE C
MpUMEHEHHEeM TpaduyecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHUCTeMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MpoYee).

[lepexouTh OT CIOBECHOM (OPMYITHPOBKH 3a7auu K €€ airedpandyeckoid MOJAETH ¢ MOMOUIbIO
COCTaBJICHUSl YPAaBHEHUS WJIM CUCTEMbl YPaBHEHUW, HHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJY4CHHBIA pe3ynbTar.

[IpuMeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB JJIsl CPAaBHEHMS, OLICHKH, PEIIaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHON U UX CHCTEMBI, J1aBaTh IpapUUECKyr0 MILTIOCTPALIMIO MHOKECTBA
peuIeHui HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKUUH

[Tonumath ¥ HCMONB30BaTh (PYHKIHMOHAIbHBIC MOHSTHUS M SI3bIK (TEPMUHBI, CUMBOJIUYECKUE
0003HaYeHHUsI), OMpPENeNsITh 3HaueHue (PYHKIMU MO 3HAYCHHUIO apTyMEHTa, OINpeAessTh CBONCTBA
byHKIMH 110 e€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y=kiX,y=x2,y=x3,y=|x|, y= X, OIHCHIBATH CBOMCTBA YHCIIOBOM ¢bynkuuu o e€ rpaduky.

K koHiy o0y4yenust B 9 ki1acce oOyJaromuiics MoyduT CIEAYIONINEe TPeIMETHbIE PE3yabTaTh:

Yuciaa 1 BbIYMCTIEHUS

CpaBHMBATh U YIOPAAOUYMUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHUCTIA.

Breimonusate apudmMernyeckue MEHCTBUS C palMOHAIBHBIMU YHUCIAMH, COYETas YCTHBIE U
MMHUCbMEHHBIE IPUEMBI, BBITIOJHATH BBIUMUCICHHS C UPPALMOHATIBHBIMU YHCIIAMH.

Haxomute 3HaueHus creneHed € LENbIMM TOKA3aTeNsIMM M KOPHEM, BBIYMCIATH 3HAYEHUS
YUCJIOBBIX BBIPAXKEHUN.

OKpyrasiTe ACUCTBUTENBHBIE YHCIIA, BBINOJHATH NPUKUIKY pPE3yibTaTa BBIYMCICHUH, OLEHKY
YUCJIOBBIX BBIPAXKEHUN.



YpaBHeHUS U HEPABEHCTBA

Pewmrats nuHeVHBIE WM KBaJpaTHBIE YPAaBHEHMS, YPABHEHUs, CBOJAIIMECS K HUM, IIPOCTEHIINE
IpoOHO-pallMOHATILHBIC YPABHEHHS.

Pemrate cucreMel AByX JIMHEWHBIX YPAaBHEHMH C JABYMs IIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIIACTCS JIUHEHHBIM.

Pemath TekcTOBBIE 3a1aUn AJIreOpanvyecKUM CIIOCOOOM C MTOMOIIBIO COCTABICHUS YPaBHEHUS WIN
CUCTEMBI JIBYX YPABHEHUH C IBYMs [IEPEMEHHBIMHU.

[IpoBoaUTE HpOCTEUIINE HUCCIENOBAHMS YPAaBHEHUM M CHUCTEM YpPaBHEHUM, B TOM YHCIE C
IIPUMEHEHUEM TIpadUyecKuX MpeICcTaBiIeHU (ycTaHaBIMBaTh, UMEET JM YPAaBHEHHME WJIM CHCTEMaA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemats nuHeliHbIEe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh pellIeHNe HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3aIMCHIBATH PEUIEHUE C IIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHME KBAJpPaTHOE
HEPaBEHCTBO, N300pakaTh pelIeHNE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOM MPSIMOM, 3alIMChIBATh PEIICHNE
C IIOMOIIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 3a/1a4.

DyHKUUHA
PacnoznaBath (yHKIMM M3y4eHHBIX BHAOB. [loKa3bIBaTh CXeMAaTHYECKH pACIIOJIOKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpaduxos GbyHKIMI

puma: Y = kx, y =kx+ b,y =kix,y=ax2 + bx + ¢,y =x3,y = Vx, y = [X|, B 3aBucumoctn
OT 3HaueHu# K03(p(PUIINEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIUH.

CtpouTh M M300pakaTh CXeMaTHUECKH TpadUKN KBapaTHUHBIX (YHKIIMH, ONMCHIBATH CBOWCTBA
KBaJIpaTUUHBIX QYHKIUI M0 UX rpadukam.

Pacrnio3naBate kBagpaTHuHylo (QyHKIHIO TO (QopMysie, TMPUBOIUTH NMPUMEPHI KBAIPATUIHBIX
GbyHKIIMNA U3 peaslbHON KU3HH, (PU3UKH, TECOMETPHUH.

YucJi0BbIE MOCJIEA0BATEIbLHOCTH H IPOTPecCHH

Pacrnio3HaBate apuMeTHUECcKyt0 1 FeOMETPUUYECKYIO TPOIPECCHHU NPH Pa3HBIX CIoco0ax 3aJaHusl.

BBINONHATE BBIUMCIEHUS C MCNOJIb30BaHMEM (opMyn n-ro ujiaeHa apu@MeTHdeckoll Hu
reOMETPUUYECKON POrpeccuii, CyMMbI IEPBBIX N YWICHOB.

N300pakaTh u1eHbl NOCIEI0BATEIbHOCTH TOUKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemare 3amaun, cBsi3aHHbBIE C YHUCIOBBIMU IIOCJIEAOBATEILHOCTSAMH, B TOM YHWCIE 33/a4d M3
peanbHON )KU3HHU (C UCTOJIb30BAHUEM KATBKYIATOPA, HUPPOBBIX TEXHOJIOTHUI).

7 KNACC

KOHTPOJ1bHbIE PABOTbI

Kontponsnas padora Nel "Uucna u Beipakenus. [IpeobpazoBanue BeIpaKeHHiA"

KonTponsnas padora Ne2 "VpaBHeHUs ¢ OHOM epeMeHHOR "

KonTponsnas padora Ne3 "Oyrkiun"

KonTponsnas padora Ne4 "Cremnens u ee cBoiicTBa. OmHOUICHB!"

Kontponehas pabora Ne 5 "Muorounexsr"

Kontponbnas padora Ne6 " @opmMyIibl COKpalieHHOr0 yMHOXeHUs"

Kontponbhas padora Ne7 "[IpeoOpasoBaHue 1enbIX BbIpakeHHH"

Kontponbhas pabora Ne9 "Cucremsl ypaBHeHUH"




TEMATUYECKOE NTAHUPOBAHUE

Ne n/n HanmeHoBaHMe pa3aenos 1 Tem
nporpammol

1 Yucna v BbluUCIEHUA.
PaumoHanbHble ynMcna

2 AnrebpanyecKkne BblparkeHus

3 YpaBHEHWA U HEPABEHCTBA

4 KoopauHaTtbl 1 rpadmkm.
DyHKUNMK

5 MNoBTOpeHne n 06obLLeHne

OBLLEE KO/TMYECTBO HYACOB MO
MPOrPAMME

8 KNIACC
No HanvmeHoBaHMe pa3genos n tem
n/n nporpammsi

1 Yucna v BbluncneHuA. KBagpaTHble
KOPHMU

2 Yucna un BbiuucneHus. CteneHnb c
LeNibIM NoKasaTenem

3 Anrebpaunyeckue BbiparKeHUA.
KBagpaTHbIM TPEXYNEH

4 Anrebpanyeckue BbiparkeHus.
Anrebpanyeckan gpobb

5 YpaBHeHMA U HepaBeHCTBa.
KBazpaTHble ypaBHEHMA

6  YpaBHeHMA M HepaBeHCTBA. CUCTEMDI
ypaBHEHU

7  YpaBHeHUA N HepaBeHCTBa.
HepaBeHcTBa

8  dyHKuMW. OCHOBHbIE NOHATUA

9  ®yHKuMK. Yncnosble GyHKUUM

Konunyectso yacos
Bcero

25

27

20

24

102

Konnyectso 4yacos

Bcero KOHTposbHble

paboTbl
15
7
5 1
15 1
15 1
13
12 1
5
9

dneKTpoHHbIe (Lndposble)
obpasoBaTesibHble pecypcsbl

Bubnnoteka LLOK

https://m.edsoo.ru/7f415b90

Bubnnoteka LLOK

https://m.edsoo.ru/7f415b90

Bubnnoteka LLOK

https://m.edsoo.ru/7f415b90

Bubnnoteka LLOK

https://m.edsoo.ru/7f415b90

Bubnnoteka LLOK

https://m.edsoo.ru/7f415b90

INeKTpOHHble (undposbie)
obpasoBaTesibHble pecypcsl

Bubnnoteka LIOK
https://m.edsoo.ru/7f417af8

Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8

Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8

Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8

Bubnunoteka LIOK
https://m.edsoo.ru/7f417af8

Bubnnoteka LLOK
https://m.edsoo.ru/7f417af8

Bubnnoteka LLOK
https://m.edsoo.ru/7f417af8

Bubnnoteka LLOK
https://m.edsoo.ru/7f417af8

Bubnnoteka LLOK
https://m.edsoo.ru/7f417af8



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
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

Neo HanmeHoBaHuWe pa3genos n tem
n/n nporpammbil

10 NosTtopeHue n obobuieHne

OBLLEE KO/TMHECTBO YACOB MO
MPOrPAMME

9 KNACC

Ne HawumeHoBaHuWe pa3genos un Tem

n/n nporpammbl
Bcero

1 Yucna v BbluUCNEHMUA. 9
JencteutenpHble Yncna

2 YpaBHEHUA N HEpaBEHCTBa. 14
YpaBHEHUSA C OAHOM
nepemeHHoOm

3 YpaBHEHUA N HepaBeHCTBa. 14
Cuctembl ypaBHEHUM

4 YpaBHEHMA U HepaBeHCTBa. 16
HepaBeHcTBa

5  O@OyHKUUM 16

6 Yucnosble 15
nocnenoBaTeIbHOCTH

7 TosTopeHue, 0606LWEeHME, 18

cncremaTtmsaumAa 3HaHWM

OBLLEE KOJTMYECTBO YACOB MNO 102
NMPOrPAMME

Kosnunuectso yacos INeKTPOHHble (undposbie)

ob6pasoBaTesibHble pecypchbl
Bcero KoOHTpoOAbHble

paboTbl
6 1 bubnnoteka LLOK
https://m.edsoo.ru/7f417af8
102 5 0
Konunuyectso yacos 3neKTpoHHbIe (uMdpoBbie)

obpasoBaTenbHble pecypcbl

KoHTpo/ibHbIE paboThl

Bubnnoteka LIOK
https://m.edsoo.ru/7f419d08

1 Bubnnoteka LIOK
https://m.edsoo.ru/7f419d08

1 Bubnnoteka LIOK
https://m.edsoo.ru/7f419d08
1 Bubnunoteka LIOK
https://m.edsoo.ru/7f419d08
1 Bubnnoteka LIOK
https://m.edsoo.ru/7f419d08
1 Bubnnoteka LIOK
https://m.edsoo.ru/7f419d08
1 Bubnnoteka LIOK

https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
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TEOMETPUA

MHNOSACHUTEJIBHASA 3AITUCKA

['eoMeTpus Kak OJIMH W3 OCHOBHBIX Pa3/JeiIOB IIKOJbHOM MAaTEMATUKH, UMEIOIIUN CBOEH LIEJIbIO
oOecreunTh HM3yYCHHE CBOWCTB M pa3MepoB (Uryp, WX OTHOMICHWH W B3aMMHOE PACIIOJIOKCHHE,
ONUPAETCS Ha JIOTUYECKYIO, JI0Ka3aTeNbHYIO0 JIMHHIO. [[eHHOCTh M3ydeHUsi reoMeTpuu Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHUS 3aKJIIOYaeTCs B TOM, 4YTO OOYYArOIIMHCS YYUTCS TPOBOIMTH
JTOKa3aTelIbHbIe PACCYXKJCHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHUs, JOKa3bIBaTh WCTUHHBIE
YTBEPKJACHHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TMPOBOJAUTH PACCYKIEHHUS «OT IPOTHBHOTOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIC YTBEPIKICHHUS.

Bropoit menpio u3ydeHHsT TEOMETPHUM SIBJISIETCS HUCIOJIb30BaHWE €€ KaK WHCTPYMEHTa Ipu
pelIeHuN KaKk MaTeMaTHYECKUX, TaK M TMPAKTUUYECKUX 3a/lay, BCTPEUAIONIUXCS B PEATbHOU >KH3HHU.
OO0yuaromuiicst JOJKEH HAYYUTHCS ONPEICIUTh TEOMETPUUECKYIO (PUTYPY, ONMKCATh CIIOBAaMU JaHHBII
4epTéX WM PHUCYHOK, HAWTH TUIONIAJbh 3€MEIBHOTO YYacTKa, PacCuuTaTh HEOOXOIUMYIO JUTUHY
OTITOBOJIOKOHHOTO Ka0eJst Wik TpeOyeMble pa3Mepsl rapaka Jisi aBTOMOOUIISI. DTOMY COOTBETCTBYET
BTOpasi, BBIYHCIUTENbHAS JIMHUAS B W3YYCHHH TeoMeTpuu. [Ipu pemieHnn 3amad MPaKTHIECKOTO
XapaxkTepa 00yJaromuics] YIUTCSI CTPOUTh MaTEMaTHUYECKUE MOJIETH PEAThbHBIX )KU3HEHHBIX CUTYAIlUH,
MIPOBOJIUTH BHIUYMCIICHUS U OIICHUBATh aJI€KBATHOCTH TOJIYUEHHOTO pe3yibTaTa.

Kpaiitne BakHO TOMUEPKUBATH CBSI3M TEOMETPUHM C JPYTHMH YYEOHBIMH TMPEIMETaMU,
MOTHBHUPOBATh HCIOJIb30BAaTh OMNPEICIICHUs F€OMETPUUYECKUX (DUTYp U TOHSATUH, JEMOHCTPUPOBATH
MIPUMEHEHHE TMOJTYYEHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBSI3U HauboJiee SPKO BUJIHBI B TEMax
«Bekropsey, «TpuroHoMmerpudeckue cooTHOIEHU», «MeTtoa koopauHaT» U «Teopema [Tudaropar.

VueOnpii kypc «['eomMeTpus»» BKIIOYACT CICAYIONIME OCHOBHBIC PAa3Ciibl COJEPKAHUS:
«["eomeTpudeckue GUTrypsl U UX CBOHCTBa», «l3MepeHHe TeOMETPUUYECKUX BEIUYHHY», «JleKapTOBBI
KOOpPJUHATHI Ha IIOCKOCTY, «BekTopb», «/IBrxkeHus miockoctny, «IIpeodpazoBanus moaoous».

COJEPKAHUE OBYYEHUA

7 KJIACC

Hauanbnsie nonsatus reomerpuu. Touka, psiMasi, OTpE30K, Jdyd. Yroia. Buasl yrios. BepTukaibubie u
cMexxHble  yribl.  buccektpuca  yrma.  Jlomanas, MHoroyroinpHuk. [lapamnenbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSMBIX.

Cummetrpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOil cummeTpuu. [Ipumepsl cummeTpuu B
OKPYKaIOIlIEM MUpE.

OcHOBHBIE TOCTPOEHHS C TMOMOIIBIO IUPKYNIS W JuHEHku. TpeyroiabHuk. BwicoTa, menuana,
OuccekTpuca, X CBOICTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa U MPU3HAKH PAaBHOOEIPEHHOTO TpeyroibHuKa. [IpM3Haku paBeHCTBA TPEYrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapajuleNibHbIX NMpsAMbIX. CyMMa yrioB TpeyrojibHUKa. BHemHue yrisl
TPEYroJIbHUKA.

[IpssMmoyronbHbIii  TpeyroapbHUK. (CBOWCTBO MEAUaHbl NPSIMOYTOJBHOTO  TPEYroJbHUKA,
MpoBeAEHHOM K runotenys3e. [Ipu3Haku paBeHCTBaA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsiMOyronbHBbIif
TPEYTrOJbHUK C Yriom B 30°.

HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYroOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOW,
TeopeMa 0 OOJIbIIEeM yriie U OOJIBIIeH CTOpOHE TpeyroabHUKA. [leprneHaAuKymsIp U HAaKJIOHHAS.

I'eomeTrpuueckoe Mecto Touek. buccekrpuca yria u cepelMHHbBINA MEPIEHIUKYIISIP K OTPE3KY Kak
r€OMETPUYECKHUE MECTa TOYEK.



OKpyXHOCTb U KpyT, XOpJia U IuaMeTp, UX CBOMCTBA. B3auMHOE pacnosyiokeHne OKpyKHOCTH U
npsmoit. KacarenbHast M cexymasi K OKpyKHOCTH. OKpyKHOCTb, BIIMCaHHas B yroJjl. BrnucanHas u
OIIMCaHHAasl OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

UYerpipéxyronpauku. Ilapammenorpamm, ero mnpusHaku H  CcBOoMcTBA.  YacTHele — Ciy4yau
napajuiesorpaMmoB  (IPSIMOYIOJIBHUK, poMO, KBajpaT), HMX IpPU3HAKU M CBOMcTBa. Tparenus,
paBHOOOKas Tparenus, e€ cBoicTBa U nMpu3Haku. [IpsMoyroipHas Tpanemnus.

Meron ynBoenuss meauanbl. llenTpanpHas cummMmerpus. Teopema Pameca U TeopemMa o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Tonobue TtpeyronpHukoB, kKodhduimeHT mnomaodus. I[lpusHakum mOMOOUS TPEYroJTHLHUKOB.
[Ipumenenue nogo6Ust MpU PELICHUH MPAKTUYECKUX 3a/1au.

CpoiictBa miom@aaed reomerpuueckux ¢uryp. Popmynsl Uil IUIOLIAAW TPEYrOJIbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHUE TII0MAeH Mo100HBIX QUTyp.

Brruncnenue mioiaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aTo Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn npakTUUYECKUX 3a4a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOTO yIjla MpsIMOYTOJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETpHUYECKOE TOXAecTBO. Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

BnucanHubie 1 IEHTpaIbHBIE YIJIbI, YTOJI MEX/LY KaCaTEIbHON U XOPJOU. YTJIBI MEXIY XOPAAMH U
ceKyluMu. BrucaHHble U ONUCaHHBIE YETHIPEXYrOJbHUKH. B3aumMHOe pacnosiokeHue IByX
okpyxHocteit. Kacanne okpyxxknocreid. O0mue KkacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, tanreHc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
DopmyJIbl IPUBEACHUS.

Pemienue tpeyrosbHukoB. Teopema KOCMHYCOB M TeopeMa CHUHYCOB. PerieHue mpakTHUeCKuX
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoGpazoBanue nmomodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpoOU3BENEHUHM OTPE3KOB XOPZ, TEOPEMBbI O IPOU3BEIECHUU OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJpare KacaTeIbHOMU.

Bekrop, nnuHa (MOAylb) BEKTOpa, COHAMPABICHHBIE BEKTOPBI, IPOTHBOIOJIOKHO HANPABICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALMM HaJ BeKTopamu. PaznoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel Bekropa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE ISl HAX0XK/ICHUSI IJIUH U YTJIOB.

JlekapTOBbI KOOpPJMHATHI Ha IJIOCKOCTHU. YPAaBHEHUSI NPSIMOM M OKPYKHOCTH B KOOPAMHATAX,
MepecevyeHre OKPYKHOCTEN U NpAMbIX. MeTO1 KOOpAMHAT U €ro NPUMEHEHUE.

[IpaBunbHble MHOrOyrosbHUKU. J{nuHa okpyxHocTH. ['pamycHass W paaumaHHas Mepa yria,
BBIYMCIIEHUE JJIMH AYT OKpyxkHocTel. [nomanp kpyra, cektopa, cermeHra.

JIBUKEHHS TJIOCKOCTH U BHYTPEHHHUE CUMMETpUU (UTyp (dJIeMEHTapHBbIE MPEACTABICHUS).
[TapannensHsiil iepeHoc. [loBopoT.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIuuHOCTHBIE  Pe3yJbTAThI OCBOCHUS  HporpamMmbl  ydeOHoro  kypca  «l'eomerpusi»
XapaKTepU3YIOTCS:
1) naTpuoTHYecKOe BOCIUTAHHE:



MPOSIBIICHUEM HWHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHIMCKOW MaTEMaTHKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUHCKOM MATEMATUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHI B IPYTUX HAYKaX U MPUKIATHBIX chepax;

2) TPaKIaHCKOE U [yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TpaXIaHWHA M peaIM3alud ero IMpas,
MPEJICTABJICHHEM O MAaTeMATUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHIA,
MpOIelyp TPaXKJAaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIICHHIO
ATUYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTUYSCKUM IMPUMECHEHHUEM JOCTHKCHUN HAyKH, OCO3HAHHEM
BOKHOCTH MOPAJTHbHO-ITHYECKUX IMPUHITUTIOB B JICATEIBHOCTH YIEHOTO;

3) Tpy/ZI0BO€ BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOC YyYacTHE B PEIICHUHM TMPAKTUYCCKUX 3a7a4 MaTeMaTHYeCKOU
HaIpPaBJICHHOCTH, 0CO3HAHUEM BaKHOCTH MaTeMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUHU BCEH JKU3HU
JUTSl YCTICIITHOM MTPO(eCCHOHAIBHON IEITEIBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHM, 0CO3HAHHBIM
BBIOOPOM U TIOCTPOCHUEM HHIMBHIyaTbHOW TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C YIETOM
JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTHYEeCKOe BOCIIUTAHME:

CTIOCOOHOCTBIO K SMOIIMOHATBHOMY U ICTETHUYECKOMY BOCTIPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB,
3aja4, pelieHu i, pacCcyX/IeHuH, YMEHUIO BUAETh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOr0 MO3HAHMS:

OpHEHTAIINEH B JICATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYIHBIX MTPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHI YeJIOBEKa, MPUPOBI U OOMIECTBA, IOHUMAHUEM MaTeMAaTHYCCKOW HAYKH
Kak chepbl 4YeIOBEUECKOW MEATeNbHOCTH, JTaloB €€ pa3BUTHS W 3HAYMMOCTH ISl Pa3BHUTHS
[UBHJIU3AIINH, OBJIAJICHUEM SI3BIKOM MaTeMAaTHKH W MaTeMaTHYeCKOW KYJIbTYpOH Kak CpeiACTBOM
MMO3HAHUS MUPA, OBJIAJICHHEM ITPOCTEHIIIMMH HABBIKAMH HCCIIEI0BATEIBCKOM EATSIIEHOCTH,

6) pusnyeckoe BocnuTaHue, (POPMHpPOBAHUE KYJIbTYPbI 3/0POBbSI H IMOIHOHAIBLHOIO
0J1aronmoJyyms:

TOTOBHOCTHIO NMPUMEHATh MaTeMaTUYECKUE 3HAHUS B HMHTEPECax CBOETO 3J0POBbs, BEICHUS
3I0pOBOro oOpasa >KU3HU (3I0POBOE THTaHHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATHH W OTIbIXA,
perynsipHas pu3nyecKas akTUBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKA peICKCHUHU, IIPU3HAHHUEM CBOETO
IpaBa Ha OIMOKY U TaKOro K€ MpaBa JAPYroro 4yejaoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME:

OpUEHTallel Ha NpPUMEHEHUE MAaTeMaTHYEeCKHX 3HAHUW [ peueHus 3aaad B 00JacTH
COXPAaHHOCTH OKPYXKAIOUIeH cpebl, IIIaHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCIEICTBUN
JUIS OKPYKaIollel cpeiibl, 0CO3HAHMEM TJI00aJIbHOI0 XapakTepa SKOJOTUYECKUX MpoOsieM U myTel ux
pelIeHus;

8) amanTaiys K U3MEHSIONIMMCS YCJIOBHSIM COI[MAJILHOM M MPUPOTHO¥ Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSX HEOIPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO NeSITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIO/ICH,
proOpeTaTh B COBMECTHOM JIeATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

HE0OX0IMMOCTHIO B (POPMHUPOBAHIH HOBBIX 3HAHUIL, B TOM YK clie GOPMYIUPOBATh UACH, TOHSITHS,
rUnoTe3bl 00 oOBbEKTaX W SIBICHMUSIX, B TOM YHCJE paHee HEU3BECTHBIX, OCO3HABaTh JEMUIUTHI
cOOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIUIO KaK
BBI30B, TPEOYIOMINIT KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIEHUs U AeHCTBUSI, (GOPMYTUPOBATH
Y OIICHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OTIBIT.

METANIPEMETHBIE PE3YJIbTATBI
IHo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble jJornuyeckue aeiicTBus:

° BblAB/IATb W XapaKTepun3oBaTb CYWeECTBEHHbIE MNPU3HAKN MaATEMATUYECKUX O6'I:eKTOB, NOHATUMA,
OTHOLLEHUN mexay noHATnAamm, d)OpMy}'IMpOBaTb onpegeneHnAa NOHATUN, YCTaHaB/MBaATb



CYLECTBEHHbIA MNpPU3HAK KnaccuduKaumm, OCHOBaAHMA ANA 00OOLEHUS W CPaBHEHMUA, KpuUTepuu
NpPOBOAMMOrO aHaNn3a;

e  BOCMPMHMMATb, GOPMYIMPOBATb U NPeobPa30BbIBATL CYXKAEHMUA: YTBEPAUTEbHbIE U OTPULLATE/IbHbIE,
eAMHUYHbIEe, YacTHble M 0bLMe, YCNOBHbIE;

e BbIABAATb MaTemaTMyecKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M W MPOTMBOpPeYMs B daKTax, LaHHbIX,
HabMOAEHUAX W YTBEP)KAEHUAX, Npepnaratb KPUTEpPUM A4 BbISBEHUS 3aKOHOMEPHOCTEN U
NpPoOTMBOPEYUIA;

e [enaTb BbIBOAbI C UCMO/Ib30BAHUEM 3aKOHOB JIOTUKU, AEAYKTUBHbIX U UHAYKTUBHbIX YMO3aKIHOYEeH U,
YMO3aK/OYEHWUI MO aHaornu;

e pa3bupaTb AOKasaTeNbCTBA MaTEMaTUUYECKUX YTBEPXAEHUIA (NpAMble M OT MPOTUBHOrO), MPOBOAUTL
CaMOCTOATE/IbHO HEC/I0XKHbIe A0Ka3aTeNbCTBa MaTeMaTUYeCcKnX GpaKToB, BbICTPanBaTb aprymMeHTaumio,
NPUBOAMUTb MPUMEPBI U KOHTPNPUMEpPbI, 060CHOBbLIBaTb COBCTBEHHbIE PaCCyKAEeHUS;

e BblbUpaTb cnocob pelleHUs yyebHoM 3a4a4mM (CpaBHMBATbL HECKO/IbKO BapMaHTOB peLleHus, BbIbupaTb
Hambonee NoAXoAALLMIA C YYETOM CAMOCTOATE/bHO BblAENEHHbIX KpUTEpUeB).

ba3oBble ucciienoBareibCKue AeiiCTBHS.

®  1CMNO/b30BaTb BOMPOCH! KaK MUCCAeA0BAaTENIbCKUIA MHCTPYMEHT NO3HaHUA, GOpMyanpoBaTb BOMPOCHI,
duKcupytowme npotusopeune, nNpobiemy, CaMoCTOATENbHO YCTaHaBAIMBATb WCKOMOE W AaHHOE,
dopmrpoBaTb rMNOTE3Y, apPryMEHTUPOBATL CBOKO MO3ULMIO, MHEHUE;

* MpOBOAWTb MO CAaMOCTOATENbHO COCTaBJEHHOMY TMaHy HEC/NOXKHbIA 3SKCNEPUMEHT, Hebosblioe
“ccnen0BaHMe Mo YCTaHOB/IEHMIO OCOBEHHOCTEN MaTEMATUYECKOrO 06bEKTa, 3aBUCMMOCTEN 06BEKTOB
mexay coboir;

e camocToATe/bHO popMyIMpoBaTb 0606LLIEHNA 1 BbIBOAbI MO Pe3yibTaTam NPOBeAEHHOTO Hab A AEHNS,
“ccnen0BaHUA, OLEHMBATb JOCTOBEPHOCTb MOYYEHHbIX PE3Y/IbTaToB, BbIBOAOB M 0606 LWeHN;

*  MpPOrHO3MpOBaTb BO3MOXKHOE Pa3BUTUE MPOLLECCa, a TAKXKE BblABUraTb NMPEAMNONOMKEHUA O Er0 PasBUTUK
B HOBbIX YC/IOBUAX.

Pa6ora ¢ undopmanmeii:

e  BbIABNATb HEAOCTATOYHOCTb UM M3BbLITOYHOCTb MHPOPMALMK, AAHHbLIX, HEOOXOAMMbIX ANA pPelleHus
3agauu;

e  BblOMpaTb, aHA/IM3NPOBATbL, CUCTEMATM3NPOBATL M MHTEPNPETUPOBATL MHPOPMALMIO Pa3IMYHbIX BUA,0B
n Gopm NpeacTaBAeHUs;

e BblbUpaTb dopmy npeacTaBneHUA MHPOPMALMM M MANKOCTPUPOBATL pellaemble 334auM CXemamu,
Avarpammamu, MHoM rpadmKomn 1 UX KOMBUHaLMAMY;

e OUEHMBATb HAAEXKHOCTb MHPOPMALMM MO  KPUTEPUAM, NPEOIONKEHHbIM  yyuTeneM WK
chOpMYyIMPOBAHHBIM CAMOCTOATENBHO.

KomMMyHMKaTUBHbIE YHUBeEpPCaAJbHbIE y4eOHbIe H1eCTBUSA:

e  BOCMPMHMMATb U GOPMYANPOBATb CY}KAEHMUSA B COOTBETCTBMM C YCIOBUAMU U LLEAAMM 0BLLEHMA, ACHO,
TOYHO, FPAMOTHO BbIParKaTb CBOIO TOUYKY 3PEHUA B YCTHbIX M MMCbMEHHbIX TEKCTaX, 4aBaTb MOACHEHWSA MO
XOA4y pelleHuns 334341, KOMMEHTUPOBATb NOJIyYEHHbIN pe3yabTaT;

e B xoae obcykaeHuA 3a4aBaTb BOMPOCHI MO CywecTBy obcyxaaemol Tembl, Npobiembl, peluaemon
33[a4M, BbICKA3blBaTb WAEM, HALENEHHble Ha MOWUCK PEeLIeHWA, COMOCTaBAATb CBOM CYXAEHUA C
CYKOEHUAMWU APYrMX YYacCTHWKOB JAuanora, obHapyXuBaTb pasanMyMe M CXOACTBO MNO3UUMIA, B
KOppeKTHOW dpopme GopMy/IMPOBaTb Pa3HOMNAaCUA, CBOM BO3PAKEHMS;

e NpeACTaBAATb Pe3y/bTaTbl PELIEHNA 3343a4M, SIKCMEePUMEHTA, UCCeA0BaHMNA, MPOEKTa, CAMOCTOATE/IbHO
BbI6MpPaTb GOPMAT BbICTYNIEHMA C Y4ETOM 33434 Npe3eHTaLumn U ocobeHHoCTel ayauTopuu;

e MOHMMATb WM MCMNOAb30BaTb MPEUMYLLECTBA KOMAHAHOM W UHAMBUAYANbHOW PaboTbl MPU pelleHum
y4YebHbIX MaTeMaTUYECKMX 3a4a4;

e MNPUHUMATb LUENb COBMECTHOW [AEATe/bHOCTM, MJaHWPOBATb OPraHM3aLMi0 COBMECTHOM pPaboThl,
pacnpenenatb BuAbl paboT, AorosapuBaTbcs, 0bcy:kaaTb npouecc u pesynbTaT paboTbl, 0606wWaTh
MHEHMA HECKONbKMX N0AEN;

e yyacTBoBaTb B rpynnosbix ¢popmax paboTbl (06cyKaeHMA, 0OBMEH MHEHMSAMM, MO3rOBble LUTYPMbl U
Apyrve), BbINOMHATb CBOK YacTb PaboTbl M KOOPAMHMPOBATb CBOM AEWCTBMA C APYrMMWU YieHamM



KOMaH/bl, OLLeHMBaTb Ka4€CTBO CBOEro BKAaAa B 06LLMIA NPOAYKT MO KPUTEPUAM, CHOPMYANPOBAHHbBIM
YYaCTHMKaMM B3aMMOENCTBUA.

PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBUS

Camoopranu3anus:

e  CAaMOCTOATE/IbHO COCTaB/ATb MJIAaH, aJfOPUTM peLlleHus 3agauv (Man ero 4vacTb), BbIOMpaTh cnocob
pelweHna € Y4ETOM MMEIOLMUXCA PEecypcoB U CODBCTBEHHbIX BO3MOXKHOCTEN, aprymeHTMpoBaTb U
KOPPEKTUPOBATb BapMaHTbl PeLleHni c y4ETOM HOBOM MHbOPMALLUN.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

e BJIAZETb CNOCOHAMM CAMOMPOBEPKM, CAMOKOHTPO/IA MPOLLECCa U Pe3ybTaTa pelleHns MaTeMaTUYeCcKoM
3agauu;

e MpeaBUAETb TPYAHOCTM, KOTOPble MOTYT BO3HUKHYTb MPU peweHnn 3agaduu, BHOCUTb KOPPEKTMBLI B
[eATeNbHOCTb Ha OCHOBE HOBbIX 0BCTOATENbCTB, HANAEHHbIX OLIMOOK, BbIABNIEHHbIX TPYAHOCTEN;

e OLeHMBaTb COOTBETCTBME pe3y/ibTaTa AeATe/NbHOCTUM MOCTaBAEHHOW Lean U YCNoBUAM, OBBACHATbL
NPUYUHDBI LOCTUKEHUA UAN HEAOCTUXKEHUA LLeNN, HaXOAUTb OLWMOKY, AaBaTb OLEHKY NPUOBpPeTEHHOMY
onbITy.

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00yueHus B 7 kjacce 00yJaronuics MoayduT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

Pacrio3naBath u3yuyeHHbIE reOMeTpHUecKue (PUTYPBI, ONPEENITh UX B3aUMHOE PacrojoKeHHe,
n300paxaTh reoMeTpruuecKkrue GUTyphl, BHIIOIHATH YEPTEKH M0 YCIOBUIO 3a7a4u. 3MepaTh IuHelHbIe
1 YIJI0OBBIE BEJIMYMHBI. PemaTs 3ajau Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYHH YIJIOB.

JlenaTth rpyOyI0 OLIEHKY JTUHEHHBIX U YIIIOBBIX BEJMUMH MPEIMETOB B peaIbHOM KU3HU, pa3MEpOB
MIPUPOJHBIX 00BEKTOB. PaznnuaTth pa3mepsl 3TUX 00BEKTOB MO MOPSIKY BETUYHHBDI.

CTpouTh 4epTex u K F€OMETPUUYECKUM 3a7a4aM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HMCIOJb30BaTh MPU3HAKA U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTB JIOTMUECKHUE PACCYKICHHUS C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKaMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYIOJIbBHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEAEHHON K TMIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUH F€OMETPHUUECKUX 3a/1a4.

Omnpenenars napauieaTbHOCTh NPSAMBIX C TIOMOIIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEKyIIasl.
Onpenensats napamuiebHOCTh MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM IPSIMOU 110
TOYEK APYTrOu MpsiMOM.

Pematp 3a1aumn Ha KiieT4atoit Oymare.

[TpoBOIUTH BEIYMCIICHHS U HAXOUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHUS YIIIOB B TEOMETPUUYECKHIX
3a/layax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB,
00pa30oBaHHBIX MU TEPECEUCHUH JBYX MapAIENbHBIX MPSAMBIX cekyiled. Pemarh mpakTuyeckue
3a/1a4yu Ha HAaXOXKJIEHUE YIJIOB.

Brnagerps moHsATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh OMpPENeNiaTh OUCCEKTPHUCY yIriia H
CepeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMynHpOBATh ONPENETCHUs OKPYKHOCTM U Kpyra, XOpJbl M JuUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHSTh 3T CBOWCTBA MPHU PEIICHUH 3a]au.

Bragets noHsTHEM ONMCaHHOW OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh HAaXOJUTh €€ LIEHTP.
[Tonp30BaThest pakTaMu O TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOIbHIKA MEPECEKAIOTCS B OJHON TOUKE,
1 O TOM, YTO CepEeANHHBIE MEPIEHIUKYISIPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OHOU TOUKE.



Bnagerp  moHsiTHeM ~— KacaTeIbHOM K = OKPYXHOCTH,  IOJb30BaTbCsl  TEOPEMOW O
NEPIEHIUKYJIIPHOCTH KacaTelbHON U pajguyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

[Tonb30BaTbcs MPOCTEUITUMHU T€OMETPUYECKUMU HEPABEHCTBAMM, IOHUMATh UX IPAKTHUUECKUN
CMBICIL

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C IIOMOILLBIO UPKYJISl U JIMHEHKU.

K xonmy o6yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONIUE TPEIMETHBIC PE3YIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BH/Ibl YETBIPEXYTOJIBHUKOB, MX JJIEMEHTBI, I0JIb30BAThCA HUX
CBOMCTBaMH IpU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOUKHM IMEpEeceYeHHUs] MeAMaH TPEYrojbHUKa (LEHTpa Macc) B pelieHUuu
3azad.

Brnaners noHsiTMeM cpeaHEil JTMHUM TPEyroJibHMKAa W Tpameluy, IPUMEHSATh UX CBOWCTBA MpHU
penieHnn reoMeTpudeckux 3aaad. [lonp3zoBarecsa Teopemont Qaneca 1 TEOPEMOU 0 TPOIMOPLIMOHAIIBHBIX
OTpe3Kax, IPUMEHSATh UX JJIsl PEeLIeHUs IPaKTUYECKUX 3a/1a4.

[IpuMeHTh NPU3HAKY [10100UsI TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoii [ludaropa nns pemeHus reOMETPUYECKUX M MPAKTUUYECKUX 3ajad.
Crpouth MaTeMaTHYECKYyI0 MOJEIb B MPAKTHUECKUX 33aJayax, CaMOCTOSTENbHO JeNaTh YEepTEX U
HaXOJHUTh COOTBETCTBYIOIIHNE JTUHBI.

Bnagerp mnoHATHSIMM CHHYCA, KOCHMHYyCa U TaHI€HCa OCTPOrO yrila MpsSMOYTOJIbHOTO
TpeyrojpHuKa. [101p30BaThCS ATUMU MOHITUSIMU JUIS PEIICHUS MPAKTUYECKUX 3a/au.

Boruncnsate (pa3auuHbIME CHOCOOAMM) IJIONIAb TPEYrOJbHUKA WU TUIOMIAJH MHOTOYTOJBHBIX
¢duryp (moae3ysich, TAE€ HEOOXOIMMO, KalIbKyJIsITOpoMm). [IpUMEHATH TOJNlydeHHBIE YMEHHUS B
MPAKTUYECKUX 337a4ax.

Brnagerp MoHATHSMH BOUCAHHOTO U IIEHTPAJIBHOTO YIJia, UCIOJb30BATh TEOPEMBbI O BIMCAHHBIX
yriax, yriax Mexay XopJaMu (CEeKyIIMMH) U YIJie MEXIYy KacaTelbHOM M XOPIOW NpU perieHuu
reOMEeTPUYECKUX 3a/1a4.

Bnagerp mOHSATHEM OMNMCAHHOTO YETHIPEXYrOJbHUKA, MNPUMEHATH CBOICTBA OMHCAHHOTO
YeThIPEXYrOJIbHUKA [P PEIICHUU 33/au.

[IpuMeHATh MOydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTHYeCKUe MOJENU Ui 3a7ad
peaIbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM MOJ00us u
TPUTOHOMETPHH (II0JIb3YSCH, TJIe HEOOXOAUMO, KAIbKYISITOPOM).

K koH1y 00yueHus B 9 kijiacce oOyqaromuics MoyyuT ciaelytonue npeIMeTHbIe pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (DYHKLIHMU OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOILIBIO pa3IuyHbIe
3JIEMEHTHI MPSIMOYTOJIbHOIO TPEYroJIbHUKA («pEIIeHUe MPSIMOYTOIbHBIX TPEYTOJIbHUKOBY). HaxoanTe
(C MOMOILBIO KAJBbKYJIATOPA) JUIMHBI U YIJIbl JUI HETAOJUYHbIX 3HaYCHUH.

ITonp3oBaTbes (GopMysiaMu NPUBEAECHUS U OCHOBHBIM TPUIOHOMETPUYECKMM TOXAECTBOM IS
HAaXO0XJACHHS COOTHOLLIEHUHN MEXTy TPUTOHOMETPUUECKUMHU BETUYHHAMU.

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB Ul HaXO)KJIEHUS PAa3JIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («pelIeHUe TPEYroIbHUKOBY), MPUMEHSATh UX NP PEIIEHUH I€OMETPUUECKUX 3a/1au.

Brnanets noHATHsAME peoOpa3oBaHus 1010011, COOTBETCTBEHHBIX JIEMEHTOB MOJIOOHBIX (QUTYP.
ITonp30BaTbes cBOMCTBAMU MOI00MS IPOU3BOJIBHBIX (PUTYDP, YMETh BHIYUCIAT JUTMHBI M HAXOAUTD YTJIbI
y nofo0HbIX ¢uryp. IIpuMeHaTs cBoiicTBa 1Moj00Ms B MPAKTHYECKUX 3ajadax. YMeTh HPUBOAUTH
IpUMeEpHI MOJAOOHBIX (GUTYP B OKPYKAIOILIEM MUPE.

ITonb30BaTbes TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOPJ, O IPOU3BEIEHUN OTPE3KOB CEKYILHX,
0 KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThCs BEKTOpAaMH, MOHUMATh UX T€OMETPUUCCKUI M (PU3UUECKUI CMBICI, TPUMEHATh UX
B PEIICHUH T€OMETPUUECKHUX U (PU3HUeCcKHX 3a1a4. [[puMeHsTh CKaIIpHOe MPOU3BECHNE BEKTOPOB IS
HAaXO0XAE€HUS JUIMH U YIJIOB.

[Tonb30BaTbcst METOAOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUH F€OMETPUUECKUX
U IPAKTUYECKUX 3a]a4.

Bnagerp NOHATUSAMM IPaBUIBHOIO MHOTOYTOJbHMKA, JUIMHBI OKPYXHOCTH, JJIMHBI JYT'H
OKPY)KHOCTH M PaJMaHHON MEphI yria, yMETb BBIUUCIATH IJIOLIA]b Kpyra u ero dacreil. IIpumeHsTs
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3aauax.

Haxomuth ocu (WM UEHTPHI) CUMMETpUU (QUIYp, NPUMEHATH JBM)KEHUS IUIOCKOCTH B
MPOCTEHUIINX CIIyqasiX.

[IpuMeHATh NOJMyYEHHbIE 3HAHMSI HA NMPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJENU Ul 3ajad
peaJibHOM JKM3HW M NPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C HPUMEHEHHEM MOJ00us u
TPUTOHOMETPUYECKUX (PYHKIMH (II0JIb3YSCH, TJIe HE00X0MMO, KaJIbKYJISATOPOM).

TEMATUYECKOE N/IAHWPOBAHUE

7 KNACC

Ne HaumeHoBaHue DNeKTPOHHbIe
n/n pasgenos uTem (undpossbie)
nporpammbil 06pazoBaTesibHbl
e pecypcbl

Bcero KoHTpO/IbHbIE
paboTbl

1 MpocTenwmne 14 1 Bubnnoteka LIOK
reomeTpuyeckme https://m.edsoo.ru/7f415e2e
durypol n nx
CBOWCTBaA.

U3amepeHune
reomeTpuyecKmnx
BE/IMYUH

2 TpeyronbHUKM 22 2 Bubnumoteka LLOK
https://m.edsoo.ru/7f415e2e

3 TapannenbHoble 14 1 Bubnumoteka LLOK
npAMble, CyMma https://m.edsoo.ru/7f415e2e
yrnos
TPeyronbHMKa

4 OKpY*KHOCTb M 14 2 Bubnumoteka LLOK
KpYr. https://m.edsoo.ru/7f415e2e
FeomeTpunyeckme
NOCTPOEeHMA

5 [losTopeHue, 4 bubnnoteka LLOK
o06obuleHne https://m.edsoo.ru/7f415e2e
3HaHWI

OBLLIEE 68 6
KOJINYECTBO

YACOB MO

MPOrPAMME



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

8 KNACC

Ne  HammeHoBaHue pasgenoB n Tem e (undposbie) obpasoBaTebHbIe Ppecypchbl

n/n nporpammbil

1 YeTbIpEXYroNbHMKN

2  Teopema dPaneca v Teopema o
MPOMNOPLMOHA/bHbIX OTPE3KaXx,
noao6HbIe TPEYroNbHUKK

3 Mnowanb. HaxoxaeHne
naowaaen TpeyroibHUKoB m
MHOTIOYronbHbIX GUryp.
Mnowaam noaobHbIX duryp

4 Teopema Mudaropa u Hayana
TPUTOHOMETPUMN

5 Yrnbl B OKPY*KHOCTW. BnncaHHble
W ONUCaHHbIe
YeTblIpexyroNbHUKMU.
KacatenbHble K OKPYXKHOCTH.
KacaHue oKkpyKHOCTEN

6 MosTopeHune, obobuieHne
3HAHWUM

OBLLEE KO/TMHECTBO HYACOB MO
MPOrPAMME

9 KNACC
Neo HanvmeHoBaHMe pa3aenos n tem
n/n nporpammbil

1 TpuroHomeTpusa. Teopembl
KOCMHYCOB M1 CUHYCOB. PewweHune
TPeyro/sibHMKOB

2 [peobpasoBaHue nogobus.
MeTpunyeckne COOTHOLIEHUA B
OKPY»KHOCTH

3 BekTopbl

Bcero

12

15

14

10

13

68

KOHTpOsbHbIE

paboTbl

1

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

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

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

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

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

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

DNEeKTPOHHbIe (undpoBbie)
ob6pasoBaTesibHble pecypcsbl

Bcero

16

10

12

KoHTpoAnbHble paboTbl

1

Bubnnoteka LLIOK
https://m.edsoo.ru/7f41al2c

Bubnnoteka LLIOK
https://m.edsoo.ru/7f41al2c

Bubnnoteka LLOK
https://m.edsoo.ru/7f41al2c



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
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Ne HanmeHoBaHMe pa3aenos 1 Tem DNeKTPOHHbIe (undpoBsbie)
n/n nporpammbil obpasoBaTe/ibHble pecypcbl

Bcero  KoHTponbHble paboTbl

4  [leKapToBbl KOOPANHATbLI Ha 9 1 bubnnoteka LLOK
NMIOCKOCTH https://m.edsoo.ru/7f41al2c
5 MpaBuabHble MHOTOYro/IbHUKW. 8 Bubnnoteka LLOK
ONVHa OKPYXKHOCTM U NAoWaab https://m.edsoo.ru/7f41al2c
Kpyra. BoluncneHue nnowazgem
6  [1BUXKEHMA NNOCKOCTU 6 Bubnunoteka LLOK
https://m.edsoo.ru/7f41al2c
7 TNosTopeHue, 0606LLEHNE, 7 2 Bubnunoteka LLOK
cMCTeMaTu3auma 3HaHUI https://m.edsoo.ru/7f41al2c
OBLLEEE KOJTMHECTBO YACOB MO 68 6
NMPOrPAMME

BEPOATHOCTb U CTATUCTUKA

IHOACHUTEJIbHAS 3AIINCKA

B coBpemennom 1mudpoBOM MHpE BEpOSTHOCTh W CTAaTHUCTHKA MPUOOpETaroT BCE OOJBIIYIO
3HaYMMOCTh, KaK C TOYKH 3PCHHS IMPAKTHYCCKHX TNPWIOKCHUH, TaK MU WX POJH B OOpa30OBaHMHU,
HEOOXOIMMOM KaKJIOMYy 4YelOoBeKy. Bo3pacraer uuciio mnpodeccuil, mpu OBIAJCHHA KOTOPBIMHU
TpeOyeTcst Xopolas 0a3oBasi MOATOTOBKA B 00JAaCTH BEPOSTHOCTH M CTATUCTHKH, TaKas IMOJTOTOBKA
Ba)KHA YIS TIPOJIOJDKCHUST 00pa30BaHMs U JIJIsl YCIIEUTHON MPO(eCcCHOHANBHOM Kaphephl.

Kax1p1ii 4eroBek MoCTOSTHHO MPUHUMACT PEIICHHS HA OCHOBE MMEIOIIMXCS Y HETO TAHHBIX. A st
000CHOBAHHOTO TIPUHSATHS PEIICHHUS B YCIOBHUAX HEIOCTATKA MIIM M30BITKA HHPOPMALIUU HEOOXO0IUMO
B TOM YHCJI€ XOPOIIO c(hOpMUPOBAHHOE BEPOSITHOCTHOE ¥ CTATHCTUYECKOE MBIIUICHHUE.

NmeHHO T1MO3TOMY OCTPO BCTalla HEOOXOIUMOCTh  cHOpMHUpOBaTH y  OOYYarONIUXCS
(GYHKIIMOHATBHYIO TPAaMOTHOCTh, BKJIFOUAIOIIYI0 B ceOs B KaueCTBE HEOTHEMJIEMOW COCTaBIISIFOIICH
YMEHHUE BOCHPUHUMATh ¥ KPUTHYCCKH aHAIM3UPOBATh MH(POPMAIIHIO, TIPEJACTABICHHYIO B Pa3IUYHBIX
dbopmax, MOHMMATh BEPOSTHOCTHBIH XapaKTep MHOTHX pEabHBIX MPOIECCOB W 3aBHCUMOCTEH,
MIPOU3BOJIUTH MPOCTEHIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ ¢ OCHOBHBIMH MpHUHIIMIAMHU cOopa, aHalu3a U MpeACcTaBICHUS
JAHHBIX M3 PA3IUYHBIX cdep KU3HMU OOIIecTBa M TOCYAapCTBa MpHOOIIaeT oOydaroluxcs K
oOIIeCTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOWHATOPWUKHM pa3BUBAE€T HAaBBIKM OpraHU3alUU
nepebopa u moAcy€Ta Yrcia BApUaHTOB, B TOM YHCIIE B MPUKIIAIHBIX 33a4ax. 3HAKOMCTBO C OCHOBaMH
Teopuu rpadoB co3naét maTremarnueckuil GpyHaamMeHT s GopMHUpPOBaHHS KOMIETEHIIUNH B 001acTu
nHpopMaTUKH U HUGPOBBIX TexHONOTHH. [Ipyu M3ydeHUH CTaTUCTUKHU U BEPOSITHOCTH OOOTAIAIOTCS
MpPEJICTaBICHHUS] OOYYaIOIMIUXCSl O COBPEMEHHOW KapTMHE MHpa W METOJaXx €ro HCCIeI0BaHUs,
(dbopMupyeTcss TOHUMAaHUE POJU CTATUCTUKU KaK MCTOYHHMKA COLMAIBHO 3HAYMMOW HMHGMOpMAalUU U
3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTCTBHY C TaHHBIMH LIETISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca «BeposiTHOCTh 1
CTaTHCTHKa» OCHOBHOTO OOIIETr0 00pa30BaHUS BBIICICHBI CIEAYIOIINE COACPKATEIHEHO-METOJMIECKIE
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muHun: «lIpeacraBieHue JaHHBIX W ONMCATElbHas CTAaTUCTHKA», «BeposTHOCTH», «DJIEMEHTHI
KOMOMHATOPHKN», «BBeneHne B Teopuio rpagoBy.

Copnepxanue nuHun «lIpeacraBieHue NaHHBIX U ONUCATENIbHAS CTATUCTHKA» CIYKUT OCHOBOM
st popMHUPOBAaHUS HABBIKOB pabOTHI ¢ MH(GOpPMALKMEH: OT YTEHHUS M MHTEPIpETanuu WHPOpMAaINH,
MIPEJICTAaBICHHONW B Ta0nuIax, Ha AuarpaMmax W rpadukax, 10 cOopa, MpeAcCTaBICHUS U aHAIU3a
TAHHBIX C HCIOJB30BAHUEM CTAaTHCTUYECKHUX XapaKTEPUCTUK CPEJHMX M paccenBaHus. Pabotas c
JaHHBIMU, OOydJalolluecs ydarcsli CUMTBIBATb W HHTEPHPETHUPOBATh JlaHHbIE, BBIIBUIATb,
apryMEeHTUpOBaTb W KPUTUKOBATh MPOCTEHIINME TUIOTE3bl, pPa3MbIIUIATE Haja (akropamu,
BbI3BIBAIOLIUMHI U3MEHYMBOCTb, U OLIEHUBATh UX BIMSHUE HA pACCMAaTPUBAEMbIE BEIMYMHBI U ITPOLIECCHI.

NHTYynTUBHOE MPEACTABICHUE O CAY4YalHON U3MEHYMBOCTH, UCCIECTOBAHUE 3aKOHOMEPHOCTEN U
TEHJACHUMI CTAHOBUTCS MOTHBUPYIOUIEH OCHOBOW I M3YYEHHUs] TEOPUM BEpPOSTHOCTEW. bolibioe
3HAYEHUE MMEIOT MPAKTUYECKUE 3a/laHus, B YaCTHOCTU OIBITHI C KJIACCUYECKMMH BEPOSITHOCTHBIMU
MOJEISMHU.

[ToHsiTHE BEPOATHOCTH BBOJAUTCS KaK Mepa MpaBonoao0us cixydaitHoro coobitust. [1pu nuzyuenun
y4e0HOTo Kypca 00yJaronifecsi 3HaKOMSTCS C IPOCTEUIIMMU METOIaMU BBIYUCIIEHUS BEPOSITHOCTEN B
CIIydallHbIX SKCIEPUMEHTaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU HCXOJaMH, BEpPOSITHOCTHBIMU
3aKOHAMM, TO3BOJISIONIMMM CTaBUTh U peliaTh OoJiee CIOKHBbIE 3afaud. B yueOHbIN Kypc BXOJIAT
HayaJibHbIE MPEACTABIEHUS O CIIy4allHbIX BEIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIIIETCS 3HAKOMCTBO OOYYArOMIMXCS C MHOKECTBAMU U
OCHOBHBIMH OTI€paIUsIMHU HaJ MHOXKECTBAMH, PACCMaTPUBAIOTCS IPUMEPhI IPUMEHEHUS JUIsl PEeIIeHUS
3aJ1ay, a TaKXKe MCIOIb30BaHUs B IPYTUX MaTeMaTUYECKUX KypcaX U y4eOHbIX IpeIMeTax.

B 7-9 ximaccax uzywaercs y4deOHbIN Kypc «BeposTHOCTH M CTaTUCTHKa», B KOTOPBIA BXOJAT
pasnensl: «lIpeacraBieHue AaHHBIX W ONMcaTelIbHas CTAaTUCTUKa», «BeposATHOCTBY, «DJIEMEHTHI
KOMOMHAaTOpUKNY», «BBenenue B Teopuro rpadosy.

COJEPKAHUE OBYYEHUA
7 KJIACC

[IpencraBienre JaHHBIX B BUAE TaOmul, auarpamm, rpadukoB. 3amojHEHHE TaOmul, YTEHHE U
MMOCTPOCHUE AWarpaMM (CTOJOMKOBBIX (CTOJIOWATHIX) M KPYroBbIX). UTeHHE TIpadMKOB pealbHBIX
npoueccoB. M3pieuenne mHboOpManuu W3 AMArpaMM U TaOJUL, WCIOJb30BaHWE U HHTEpIpeTalus
JTAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeAHEe apu(pMeTHYecKoe, MeauaHa, pa3Max, HauOolbllee U
HauMeHbIIIee 3HaueHUsI Ha0opa YMCIOBBIX TaHHBIX. [Ipumepsl ciiydyaitHOM U3MEHUNBOCTH.

CrnydaiiHpId SKCHEpUMEHT (OTBIT) M ciydailHoe coObiTHe. BepostHocTh m 4vacrtota. Posb
MaJIOBEpPOSTHBIX M IPAKTUYECKU TOCTOBEPHBIX COOBITUI B IPUPO/IE U B 00IIecTBe. MOHETa U UrpaibHas
KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yncno pébep U cymMMapHas CTENEHb BEpILHUH.
[IpencraBnenue o cBsa3HocT rpada. Lenu u nukisl. [lytu B rpadax. O6xoxa rpada (3iinepoB myTh).
[IpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemenue 3a1au ¢ momoipso rpados.

8 KJIACC

Hpe,[[CTaBJ'IeHI/IC JaHHBIX B BUJIC Ta6J'II/II_I, Auarpamm, rpa(l)I/IKOB.

MHO)KCCTBO, 9JICMCHT MHOXXCCTBA, MIOJMHOXCCTBO. OHepaHI/II/I HaJa MHOXXCCTBaAMM: O6’LC,[[I/IHCHI/IC,
nepeceucHue, AOIIOJIHCHUC. CBoiicTBa onepaunﬁ Haa  MHOXCCTBaAMU: MNEPpEMECTUTECIIBHOC,
COYCTATCIIbHOC, PACHPCACIIUTCIBHOC, BKIIFOUYCHUS. Hcnons3oBanue rpa(bnquKoro MMpEACTaBJICHUA
MHOKCCTB IJId OIMMUCAHUS PCAJIBbHBIX TPOUCCCOB U HBHCHHﬁ, Ipu pCHICHUH 3a1a4.

I/I3MepeHI/IC pacccruBaHusd NTaHHBIX. I[I/ICHCpCI/IH " CTAaHJAPTHOC OTKIIOHCHUC YUCIIOBBIX HaGOpOB.
I[I/Ial“paMMa pacccuBaHu.



DneMeHTapHble COOBITHA ciydaiiHoro ombiTa. CiyuaiiHble coObITHS. BeposiTHocTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU CcOOBITHsIMU. CiydaiiHblii BbIOOp. CBS3b MEXKIy
MaJIOBEPOSITHBIMH U TIPAKTUYECKHU JOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa A€PEBLEB: €AUHCTBEHHOCTb IIyTH, CYILIECTBOBAHUE BHUCSUEH BEPLIMHBI, CBSI3b
MEX]ly YHCIOM BepIIMH U uncioM pébep. [IpaBuino ymHoxkenus. Pemenue 3a1ad ¢ moMouibio rpados.

[IpotuBomnonoxueie coObITHs. Juarpamma Jiinepa. OObeAMHEHHE U TIEpECeYCHUE COOBITHIA.
HecoBmecTtHpie coObiTus. DopMmyrna CIOXKEHUS BEPOSTHOCTEH. YCIOBHAS BEpOSTHOCTH. [IpaBmiio
ymHoxeHus. HesaBucumbie coObitTus. [lpencraBienue skcnepumenTa B BUjJe JiepeBa. Pemenue 3amau
Ha HaXO0XJIEHWE BEPOSTHOCTEH C MOMOIIBIO JEPEBa CIy4alHOTO SKCIIEPUMEHTA, IUarpaMmm Dujepa.

9 KVIACC

[IpencraBnenne NaHHBIX B BUJAE TAOIUI, AMArpamm, TpapuKoOB, HHTEPIPETAUS JaHHBIX. UTeHHE U
MIOCTPOEHHE TAOIUIL, IUarpaMM, TpauKoB MO PeabHBIM JaHHBIM.

[lepecranoBku u ¢pakropuan. Coueranus u yucio coueranuil. TpeyronpHuk I[lackans. Pemenne
3aJ1a4 C UCIO0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CiydaiiHbIi BEIOOP TOUYKM U3 (QUIypHl HA MJIOCKOCTH, U3 OTPE3Ka
U U3 1YTH OKPYKHOCTH.

Ucnpitanue. Yenex u Heynaua. Cepust ucnblTaHuil 10 nepBoro ycrexa. Cepusi UCHBITaHUMN
bepnymnu. BepositHocTH coObITHI B cepun ucnbiTaHui beprysm.

CnydaiiHas BeJMYMHA M pacHpeiesieHne BepOosSITHOCTEW. MaremaTudyeckoe OXHUAAHWE U
mucnepcus. Ilpumepsl MareMaTM4ecKoro OXUIaHUS KAaK TEOPETHYECKOrO0 CpPEIHEro 3HA4eHHsS
BEJINYMHBL. MaTeMaTH4eCcKOe OKUJaHUE U JUCTIEPCUS CIIy4alHON BEJIMYUHBI «IUCIIO YCIIEXOB B CEPUU
ucnbiTaHui bepHymim.

[Tonsatue o 3akoHe Oonpmmx uucen. M3MepeHune BEpOATHOCTEH C TMOMOIIBI0 4acToT. Poib u
3HAYCHHE 3aKOHA OOJIBIITUX YHCEN B IPUPOJE B OOIIECTBE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD H CTATUHCTHKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE Pe3yJIbTATHI OCBOCHUS IMPOTpaMMbl  yueOHOTO Kypca «BeposTHOCTH |
CTATHCTHKA» XapaKTEPH3YIOTCS:

1) marpuoTHYecKOe BOCIIUTAHHE:

NPOSIBJICHMEM HHTEpEca K MPONUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [EHHOCTHBIM
OTHOIIICHUEM K JOCTHKCHUSAM POCCHMCKHX MAaTEMAaTHKOB M POCCHUCKON MaTeMaTHYECKOM IIKOJBI, K
UCITOJIb30BAHHUIO ITUX JOCTHXKEHHI B IPYTUX HAyKax M MPUKIAJHBIX chepax;

2) rpaKIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIHTAHWE:

FOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakIaHWHA W pealu3aldd €ro Ipas,
NPEJICTABIICHHEM O MaTEeMaTHYECKHX OCHOBaxX (DYHKIIMOHHUPOBAHMS Pa3IMYHBIX CTPYKTYP, SBJICHHIA,
IPOLEIYp TPaKIAHCKOTo 00mIecTBa (HAIPUMeEpP, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
STUYECKUX MPOOIJIEM, CBS3aHHBIX C IPAKTHYCCKAM MPUMEHEHHUEM JOCTIKEHUM HAayKH, OCO3HAHHEM
BO)XHOCTH MOPAJIbHO-3THUECKUX MPHHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpya0BOE BOCIIUTAHME:

YCTaHOBKOW Ha aKTHBHOE Yy4YacTHE B pPEHICHUH MNPAKTHYECKHX 3aad MaTeMaTHYeCKOn
HAIPaBJICHHOCTH, 0CO3HAHMEM BaXKHOCTH MAaTEMAaTHIECKOr0 00pa30BaHMs Ha MPOTHKEHUU BCEH JKH3HU
ISl YCTICITHOM TPO(eCCHOHATBHOM JSSITENIbHOCTH U PA3BUTHEM HEOOXOMUMBIX YMEHHI, 0CO3HAHHBIM
BBIOOPOM M TIOCTPOCHHEM WHIUBHYalbHOU TPAEKTOPUH 00PA30BaHUS U KH3HEHHBIX IIAHOB C YIETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEN;

4) acTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHSATHIO MaTEMAaTHUECKUX OOBEKTOB,
3a/1a4, PELICHUI, pacCy)KICHHH, YMEHUIO BHICTh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSI:



OpHEHTALMEN B 1€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHbIX IIPEJICTABIEHUI 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCIIOBCKA, IMPUPOILI U OGH.[CCTBa, HOHUMAaHHUEM MAaTEMaTHYCCKOU HayKHn
Kak chepbl 4YeIOBEYECKOM MEATeNbHOCTH, JTAanoB €€ pPa3BUTHUS W 3HAYUMOCTH ISl DPa3BUTHUS
OUBUIW3allUM, OBJIAACHHUCM A3BIKOM MATCMATUKH U MaTeMaTUYECKOU KyanypOI;'I KaK CpCcACTBOM
IO3HaHWA MUpa, OBJIAACHHUEM HpOCTeI;'IIHI/IMH HaBbIKaMU HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH,

6) pusnyeckoe BocnuTaHHe, (POPMHPOBAHWE KYJIbTYPHI 3/0POBbSI H IMOIHOHAIBLHOTO
Os1aromosyqus:

TOTOBHOCTBIO HNPHUMCHATbL MATCMATUYCCKUC 3HAHUA B HHTCPECAX CBOCTO 30POBbLS, BCACHHA
310pOBOTO OOpa3a JKU3HHM (3JI0pOBOC THTAaHWE, COATAHCHPOBAHHBIA PEKHM 3aHSATHA WM OTABIXA,
perynsipHasi puzndeckas akTHBHOCTB), C(HOPMUPOBAHHOCTHIO HABBIKA PEQIICKCUH, TIPH3HAHAEM CBOETO
IpaBa Ha OMMOKY U TaKOTO K€ MpaBa IPYroro YeiIoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHME!

OpH@HTﬂHHCfI Ha MNPUMCHCHHUEC MAaTEMATUYCCKUX 3HAaHUU IJid pCelICHUA 3aJa4 B oOJacTu
COXPAaHHOCTH OKPYKAIOLIEW Cpe/ibl, MJIAHUPOBAHUS MTOCTYIKOB M OIIEHKH UX BO3MOKHBIX MOCIEACTBUI
TSl OKPY)KAIOIIEH Cpefibl, 0CO3HAHUEM TI00aTFHOTO XapaKTepa dKOJIOTHYECKHX MPOOJIeM U IMyTel nx
pereHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBHSIM COIMAJILHOI M MPUPOIHO Cpebl:

TOTOBHOCTBHO K HeﬁCTBHﬂM B YCIOBHIAX HCOHpC)ICJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHHA cBOEU
KOMIIECTCHTHOCTH Y€PE3 MPAKTHUICCKYIO ACATCIIBHOCTb, B TOM YUCJIC YMCHUC YUUTHCA Yy IPYIrUXx moaeﬁ,
HpI/IO6peTaTI) B COBMECTHOU ACATCIIBHOCTU HOBBIC 3HAHMSI, HABBIKU U KOMIICTCHINU U3 OIIbITa APYTUX;

HE00X0IMMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM Uncie GOopMyIHUpOBATh UJIEH, TOHATHS,
TUIIOTE3Bl 00 00BEKTaxX M SABJICHUAX, B TOM 4YHUCIIC PAHEC HCEHU3BCCTHBLIX, OCO3HABATbH )Ie(i)HHI/ITBI
cOOCTBEHHBIX 3HaHUHN M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CTIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTHPOBATh MPUHUMAECMbIC PEIICHUS U ACHCTBUS, (POPMYINPOBATH
Y OLIEHUBATh PUCKHU U MOCIIEACTBUS, POPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
Ba3oBble jJornueckue neiicTBus:

e BbIABAATb M XapaKTepu3oBaTb CyLLECTBEHHble MPU3HAKM MaTeMaTUYeCKUX OObBLEKTOB, MOHATUM,
OTHOLWIEHUI  MeXay MoHATUAMKM, GOPMYyNMpoBaTb OnNpeaeneHus MNOHATUN, ycTaHaBAMBaTb
CYLLECTBEHHbIA MNPU3HaK KnaccudpuKaumum, OCHOBaHMA aAnA o0606WeHna U CpaBHEHUs, KpuUTepuu
NPOBOAUMOro aHaNn3a;

e BOCMPUHMMATbL, GOPMYIMPOBATb U NPeobpPa3oBbIBaTh CYXKAEHMA: YTBEPAUTENbHbIE U OTPULLATE/IbHbIE,
eAMHWYHble, YacTHble 1 0bLLMe, YCN0BHbIE;

e BbIABAATbL MaTemaTMyecKue 3aKOHOMEPHOCTM, B3aMMOCBA3M W NpoTMBOpeYns B daKTax, AaHHbIX,
HabNlOAEHUAX U YTBEP)KAEHUAX, npednaraTb KpUTEPUW ANA BbIABNEHWA 3aKOHOMEPHOCTEW W
NpPoTUBOPEYUNA;

e [OenaTb BbIBOAbI C UCMNOIb30BAHUEM 3aKOHOB JIOTUKM, AeAYKTUBHbIX U UHAYKTUBHbBIX YMO3aKAOUEHUN,
YMO3aKAOYeHUI No aHanormu;

e pasbupaTb AOKasaTeNbCTBA MaTeMaTUYeCKUX YTBEP)KAeHUI (Npamble M OT NPOTMBHOrO), NPOBOAMUTbL
CaMOCTOATE/IbHO HECNOMHbIe A0Ka3aTeIbcTBa MaTemaTUdecknx GpaKkTos, BbICTPanBaTb aprymeHTaLumio,
NpPUBOAUTL MPUMEPHI M KOHTPMNPUMEPbI, 060CHOBbLIBaTb COBCTBEHHbIE PaCCYyXAeHUS;

e Bbl6UpaTb cnocob pelleHns yyebHoOM 3a4a4mM (CpaBHMBATL HECKO/IbKO BapMaHTOB pelleHus, BbIbupaTb
Hambonee NOAXOAALLMIA C YYETOM CAMOCTOATE/NbHO BblAENEHHbIX KpUTepues).

ba3oBble ncciaenoBarebCKue AeiiCTBHS.

e  1CMO/Ab30BaTb BOMPOCHI KaK MCCeA0BaTENbCKUIA MHCTPYMEHT No3HaHuA, GopmMyanMpoBaTb BOMPOCHI,
buKcupylowme npoTtusopedre, npobaemy, CaMoCTOATENbHO YCTaHaBAMBATb WMCKOMOE W [AaHHOE,
bopmmnpoBaTb rMNoOTE3Y, apryMeHTUPOBaTb CBOIO MO3ULMIO, MHEHWUE;



NPOBOANTL MO CaMOCTOSATE/IbHO COCTaB/IEHHOMY M/1aHy HEC/NOMHbIA 3KCNepUMeHT, Hebonblioe
nccnenoBaHMe No YCTaHOB/IEHUIO 0COBEeHHOCTEN MaTeMaTMUYecKoro 06beKTa, 3aBMcMmMocTelt 06beKToB
mexay coboi;

camocTtoATe/ibHO popmyiMpoBaTb 0606 LEHNA 1 BbIBOAbI MO pe3yabTaTamM NpoBeAEHHOro HabatoaeHus,
nccnenoBaHUA, OLLEHMBATL 40CTOBEPHOCTb MOJly4YEHHbIX Pe3y/ibTaToB, BbIBOAOB M 0606LEHNI;
NPOrHO3MpPOBaTb BO3MOXHOE pa3BMUTUE NPOLLECCa, a TAK}Ke BblABUraTh MPE/no/IOXKeHMA 0 ero PassuTnm
B HOBbIX YC/IOBUSIX.

Pa6ora ¢ undpopmanmeii:

BbIAAIBNATb HELOCTAaTOYHOCTb U M3ObITOYHOCTb MHOPMALMM, AAHHbLIX, HEOBXOAMMbIX ANA pelleHus
3afauu;

BbIOMpPaTb, aHaIM3MPOBATb, CUCTEMATM3NPOBATL M UHTEPNPETUPOBaATb MHOPMALMIO PA3/IMYHbIX BUA0B
n dopm npeacTaBaeHUs;

BbIOUpaTh dopmMy npeacTaBneHUA MHPOPMALUM U MANIOCTPUPOBATL PeLlaemble 33[ayun CXemamu,
Anarpammamm, MHOM rpaduKomn 1 Mx KOMBUHaLUAMK;

OLEHMBATb  HAAEXKHOCTb WMHPOpMALMM N0  KPUTEPUAM, MNPEASIONKEHHbIM  yyuTenem  Wau
chPopMyNMPOBAHHBIM CAMOCTOATENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JelcTBUA:

BOCMPUHUMATbL U GOPMYIMPOBATH CYXKAEHUA B COOTBETCTBUM C YC/IOBUAMM U LieNIAMU OBLWEHMSA, ACHO,
TOYHO, FPAMOTHO BbIPAXKATb CBOO TOUKY 3PEHUA B YCTHbIX M MUCbMEHHbIX TEKCTaX, AaBaTb MOACHEHWUA NO
XOA4yY peleHus 3a43a4M, KOMMEHTUMPOBATb NOJIYYEHHbIN Pe3y/bTaT;

B X0o4e 0b6Cy:KAeHWs 3aJaBaTb BOMPOCHI MO CyLLECTBY 0OCY:KAaemoW Tembl, Npobaembl, pellaemoi
3a43a4M, BbICKA3biBaTb WAEMW, HALle/IEHHble Ha MOMUCK PELUeHUs, COMOCTaBASATb CBOW CYMKAEHUA C
CYKOEHUAMWU [PYrMX YYacTHMKOB [Auasnora, ObHapy)KMBaTb pPasanuMe M CXOACTBO MO3MLMMA, B
KOppeKTHOW popme GopMy/IMPOBaATbL PA3HOMIACUSA, CBOM BO3PAKEHUS;

npeacTaBAsaTb Pe3y/bTaTbl PeLeHMs 3aa4m, SKCNePUMEHTa, UCCIeA0BaHMUSA, MPOEKTA, CAMOCTOATE/IbHO
BbIOMpPaTb GOPMAT BbICTYNIEHMSA C y4ETOM 33434 Npe3eHTaLun U ocobeHHoCTel ayauTopuu;
MOHMMATb M MCMO/b30BaTb MPEMMYLLECTBA KOMaHAHOW U WMHAMBUAYANbHOM paboTbl Npu pelieHun
y4YebHbIX MaTeMaTUYeCcKMX 3a4a4;

NMPMHMMaATb Lie/lb COBMECTHOM AeATe/NbHOCTM, MJaHWPOBaTb OPraHW3auUMio COBMECTHOM pPaboTbl,
pacnpegenatb BMAbl paboT, AoroBapuBaTbcs, 0bCy:KAaTb npouecc U pesynbtaT paboTtbl, 0606wWaTb
MHEHMUA HECKONbKUX N0AeN;

y4yacTBOBaTb B rpynnoBbix ¢opmax paboTbl (0bcyKaeHUA, 0OBMEH MHEHUSMW, MO3roBble LITYPMbI U
Apyrve), BbINOMHATL CBOK YacTb pPaboTbl M KOOPAMHMPOBATb CBOM AEWCTBUA C APYrMMWU YieHamu
KOMaHZbl, OLLeHMBaTb Ka4eCTBO CBOEro BKNaZa B 06LWMIM NPOAYKT MO KpUTepuam, chopmyIMpoBaHHbIM
YYaCTHMKaMM B3aMMOLEeNCcTBuS.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

CaMOCTOATE/IbHO COCTaB/AATb MaH, aArOpPUTM PelleHus 3agauv (Man ero 4yacTb), BblbMpaTh cnocob
pelweHna € YYETOM MMEILMXCA PEeCypcoB M COBCTBEHHbIX BO3MOMKHOCTEW, aprymeHTUpOBaTb W
KOPPEKTUPOBaTb BapMaHTbl PeLleHMi C Y4ETOM HOBOM MHDOPMALMK.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIH HHTEJJIEKT:

BNaZeTb cnocobamm camMonpoBepPKM, CaMOKOHTPO/IA MpoLLecca 1 pesy/bTaTa pelleHns maTemaTuyecKom
3afauu;

npeasuaeTb TPYAHOCTM, KOTOPblE MOTYT BO3HUKHYTb NPW pelleHnn 3aga4vm, BHOCUTb KOPPEKTMBLI B
[eATeNIbHOCTb Ha OCHOBE HOBbIX 06CTOATEIbCTB, HAaNAEHHbIX OLNBOK, BbIABEHHbIX TPYAHOCTEMN;



e OlEeHMBATb COOTBETCTBME pe3y/abTaTa AeATe/lbHOCTU MOCTaB/NeHHOW LenM U YCnoBUAM, OBbACHATb
NPUYUHbI JOCTUNKEHWUS UM HEAOCTUKEHUA LUENN, HaXxoAUTb OLWNBKY, AaBaTb OLEHKY NPUObpPeTEHHOMY
onbITy.

HNPEIMETHBIE PE3YJIBTATbBI

K xonIiy 00yuenus B 7 kjacce 00yJaronuics MogyduT CIEIYIONIUE TPEIMETHBIC PE3YIbTATHI:

UYurars uHpopMalnio, IPeICTABICHHYIO B Ta0/IMIax, HAa AUarpaMMax, NMPeACTaBIsATh JaHHbIE B
BHJIE TaOJIHIL, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOI0UYATHIE) U KPYTOBBIE) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh U UHTEPIPETUPOBATH peabHbIE UNCIOBbIE JaHHbIE, IPE/ICTaBICHHbIE B TA0INIIAX, HA
auarpammax, rpadukax.

Wcnonb3oBath  JUIsi  ONMUCAaHUS  JAHHBIX ~ CTATUCTHYECKHWE  XapaKTEPUCTUKHU:  CpelHee
apudmernyeckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIee 3HAaUeHUs, pa3Max.

Nwmetps mpezacTaBieHue o ciydyailHOM M3MEHYMBOCTH Ha MpuUMepax LieH, (pU3MYecKuX BEeTUYMH,
AHTPONOMETPUYECKUX JIaHHBIX, UMETh MIPE/ICTABJICHHE O CTATUCTUYECKONW YCTONUYUBOCTH.

K xoHniy o6y4yenus B 8 kiiacce oOyJaromuiics MoyduT CeayIOIKe MpeIMETHbIE Pe3ybTaThl:

N3Bnekate U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B BHJIEC TAOIHI], TUArPaMM,
rpaduKOB, MIPEACTABIISITH JAHHBIC B BUJIEC TAOIHII, TUarpaMm, rpad)ukoB.

OnuchIBaTh JTaHHBIC C TIOMOIIBIO CTATUCTHYECKUX IOKa3aTeNIe: CPeIHUX 3HAYCHHH W Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHCHHE).

HaxonuTh 4acTOThl YHMCIOBBIX 3HAYCHUH M YacCTOThI COOBITHH, B TOM YHCIIE IO pe3yJabTaTaM
M3MEPEHUH 1 HaOJII0ICHUH.

Haxonuth BepOsSTHOCTH CIIydallHBIX COOBITHH B OMBITAaX, 3HAs BEPOSTHOCTHU SJIEMEHTAPHBIX
COOBITHH, B TOM YHCJIC B OMBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITHSIMH.

Hcnonb3oBath rpaduyeckue MOJECNIN: JEPEBO CIy4allHOTO SKCIEpUMEHTA, TuarpaMmsel Diinepa,
YHUCJIOBas MpsiMasi.

OnepupoBaTh MOHSATUAMHU: MHOXECTBO, IOJMHOXECTBO, BBIIOJIHATH OIEpPallUM  Haj
MHO>XECTBaMH: OOBEIMHCHHE, TIEpEeceUeHUe, JOTOJHEHUE, TEePEUUCIATh 3JEMEHThl MHOMKECTB,
MIPUMEHSATHh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MpeacTaBiIeHNe MHOXKECTB U CBSI3€H MEXIY HUMH JJIs ONHCAHUS
MIPOLIECCOB U SBJICHUH, B TOM YHCJIE MPU PEIICHUH 33]1a4 U3 IPYrUX y4eOHBIX IPEIMETOB U KYPCOB.

K koHIy 00yueHus B 9 kjiacce oOyqaromuiics MoyyuT CiIeayoue MpeIMeTHbIE pe3yabTaThl:

W3Bnekath u Hp606p8.30BBIBaTB I/IH(I)OpMaI_[I/IIO, NMPEACTABJIICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B
BHUAC Ta6J'II/II_[, JAuarpamm, Fpa(l)I/IKOB, MMPEACTABJIAThL JaHHBIC B BUIC Ta6J'II/II_I, JAuarpamm, Fpa(I)I/IKOB.

Pemate 3amaum OpraHrn30BaHHbBIM nepeGopOM BapUaHTOB, a TaKXC C HCIOJb30BAHUCM
KOM6I/IHaTOpHBIX MpaBUJII 1 MCTOIOB.



Hcnonb30BaTh onucaTeabHbIe XapaKTEPUCTUKH 111 MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHUCIE
CpEAHUE 3HAYEHHUS U MEPBI pPACCEUBAHMUSL.

HaxonuTh 49acTOTHl 3HAYEHHWN W YAaCTOTHI COOBITHS, B TOM YHCIE IMOJNB3YACh PE3ylbTaTaMu
MIPOBEIEHHBIX H3MEPCHUI U HAOTIOICHHIA.

Haxonutb BepOSITHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM YHCII€ B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMH, B CEPUSX UCTIBITAHUH JI0 TIEPBOTO yCIeXa, B CEPUSIX
ucnblTaHui beprym.

HNmetp npencraBieHue o CIiy4aiHOM BETMYMHE U O PACIIPEACIICHUN BEPOATHOCTEN.

Nmetp mpencraBiieHHe O 3aKOHE OOJBIIUX YHMCENT KaK O TMPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aitHOM M3MEHUYMBOCTHU U O POJIM 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

TEMATUYECKOE NNAHUPOBAHUE

7 KNACC

ONeKTpoHHble (umdpoBbIe)
obpazoBaTenbHble pecypchbl

No HauvmeHoBaHne Konm4yectso yacos

n/n pasgenos un Tem

nporpammel
Bcero  KoHTposbHbie [Mpaktuyeckue pabotbl
paboTbl

1 TMpeacrtaBnenne 7 2 Bubnnoteka LIOK

NaHHbIX https://m.edsoo.ru/7f415fdc
2 OnucaTtenbHas 8 1 1 Bubnnoteka LIOK

CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3  CnyyanHas 6 1 Bubnnoteka LIOK

N3MEHYUBOCTb https://m.edsoo.ru/7f415fdc
4 BsepgeHue B 4 Bubnunoteka LIOK

Teopwuio rpados https://m.edsoo.ru/7f415fdc
5 BepoATHOCTb U 4 1 Bubnnoteka LIOK

yacToTa https://m.edsoo.ru/7f415fdc

CNy4YamHoro

cobbiTnA
6 06o06uieHMe, 5 Bubnnoteka LIOK

cucTemaTtusaums https://m.edsoo.ru/7f415fdc

3HaHUM
OBLUEE KONMMYECTBO 34 1 5

YACOB MO
NMPOrPAMME

8 KNACC

Ne HaummeHoBaHue
n/n pasgenos n Tem

Konuuectso yacoB INeKTPOHHbIe (undposble)
obpasoBaTesibHble pecypcsbl

nporpammoi
Bcero  KoHTponbHble  [IpaKTuyeckue
paboTbl paboTbl
1 TMoBTopeHMue 4 bubnnoteka LLOK
Kypca 7 Knacca https://m.edsoo.ru/7f417fb2
2 OnwucaTenbHasn 4 Bubnnoteka LLOK

CTaTUCTUKaA.

https://m.edsoo.ru/7f417fb2
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Ne HaumeHoBaHMe Konmuyectso 4acoB INEKTPOHHble (LmbpoBbie)

n/n pasnenos u Tem obpa3oBaTenibHble pecypchbl
nporpammol
Bcero  KoHTponbHble  [IpaKTnyeckue
paboTbl paboTbl
PaccenaHue
NaHHbIX
3  MHoxecTBa 4 Bubnnoteka LLOK
https://m.edsoo.ru/7f417fb2
4 BepoATHOCTb 6 1 Bubnnoteka LLOK
cny4yaliHoro https://m.edsoo.ru/7f417fb2
cobbITnA
5 BBeaeHue B 4 Subnnoteka LLOK
Teopwutio rpados https://m.edsoo.ru/7f417fb2
6 CnyyaiHble 8 Bubnumoteka LLOK
cobbITusA https://m.edsoo.ru/7f417fb2
7 06o06uweHune, 4 2 Bubnnoteka LIOK
cMctemaTtusauma https://m.edsoo.ru/7f417fb2
3HaHUM
OBLLEE 34 2 1
KOJIMYECTBO
YACOB IO
NMPOrPAMME
9 K/1ACC
Ne HaumeHoBaHuMe Ko/iMYecTBO Yacos INeKTPOoHHbIe (UMPpoBble) 06pa3oBaTesbHble pecypcbl
n/n pasgenos v Tem
nporpammbl Bcero KoHTpObHbIE MpakTnyeckne paboTbl
paboTbl
1 TllosTopeHune 4 Bubnnoteka LLOK
Kypca 8 Knacca https://m.edsoo.ru/7f41a30
2
2 DnemeHTbl 4 1 Bubnunoteka LIOK
KOMBUHaTOPUKK https://m.edsoo.ru/7f41a30
2
3 TeomeTpuyeckaa 4 Bubnnoteka LLOK
BEPOATHOCTb https://m.edsoo.ru/7f41a30
2
4 WcnblTaHKUA 6 1 Bubnnoteka LLOK
BepHynnu https://m.edsoo.ru/7f41a30
2
5 CnyyaiHasn 6 Bubnunoteka LLOK
Be/IMYMHA https://m.edsoo.ru/7f41a30

2
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Ne HaummeHoBaHue
n/n pasgenos v Tem
nporpammbil

6 0Ob6obuweHune,
KOHTPO/b

OBLLEE
KOJIMYECTBO

Konunyectso yacos

Bcero KOHTpObHbIE

paboTbl
10 1
34 1

DNeKTPoHHble (UndpoBblie) 0bpasoBaTenbHble pecypchbl

MpaKkTuyeckme paboTbl

Bubnumoteka LLOK
https://m.edsoo.ru/7f41a30
2
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