KOMUTET OBPA30BAHUA I'OPOJIA KYPCKA

MVYHUIUITAJIBHOE BIOJDKETHOE OBIIIEOBPA30OBATEJIBHOE YYPEX/IEHUE
«CPEJTHSIS OBILIEOBPA3ZOBATEJIbHAS IIIKOJIA C YIJIYBJIEHHBIM U3YUYEHHUEM
OTJIEJIbHBIX ITPEIMETOB Ne 28»

COI'VIA DBAHO IPUHSATA YTBEPXKJIEHA
INOTOKOJ 3ace/IaHusl pelIeHHEM MeJarOrHYecKoro cogera  npukasom aupekropa MBOY
JIHYECKOTO MBOY «Cpenssis «Cpennsist
»eIHEeHUs! yuuTeneil  obieobpa3zoBaresibHast MIKOJIA C 06111e0! oJ1a ¢
MaT€MaTHKH 0 yriIyOJIeHHBIM H3yYEeHHEM OT/ICJIBHBIX  YIIIy! it vem
reorpaduu npeameros Ne28» nportokon Ne 14 ornesEh npeameTol No28»
ot «14» urons 2024 r. ot «21» uioust 2024 r. ot «2 1o 2024 ,Ng 17!1
Ne6 . ‘ /S

PABOYASI IPOTPAMMA
YYEBHOI'O MPEJIMETA

«MaTeMaTI/IKa»
1 8-9 kiaccoB

Cpox peanuzanuu paboueii nporpammsl: 2024-2026rr
VpoBeHb U3yueHUs: yriyOIeHHbIH

O6uiee >nuyecTBO YacoB- 544 yaca

" ebubill Kype «Aneebpay - 272 yaca

- aace-136 uacos (4 waca e nedenio);

9 knace- 136 uacoe (4 uaca 6 neoenio).

Yuebnwiii kype «I'eomempusr»-204uaca

8 knace-102 yaca (3 uaca 6 Hedenio),

9 knacc-102 uaca (3 uaca 6 neoenio).

Yuebnv ~ kypc «Beposmuocmo u cmamucmuka»-68 uacoé
R xnacc-34 uaca (1 yac 6 nedenio) ’

aiace- 34 vaca (1 uac 6 neoenio)

Kypck, 2024r.




IHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO O00IIEero oOpa3oBaHus: OHa
oOecrieurBaeT M3y4YE€HHUE APYTUX AUCHUIUIMH KaK €CTECTBEHHO-HAYyYHOro, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO U MPOJOJDKEHUs O0pa3oBaHMs W JUIS MOBCEIHEBHOM KU3HHU.
Pa3Butne y oOy4aromuxcsi Hay4dHbIX [PEJICTaBICHUM O TMPOUCXOXKIECHUHM U  CYIIHOCTH
anredpanvecknux adCTpakiuid, criocode OTpakeHUsT MATEMATHUECKON HAYKOHU SIBJICHHUN U TPOIECCOB
B IIPUPO/IE€ U OOIIECTBE, POJIM MATEMAaTUYECKOT0 MOACIMPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTHUKE
croco0cTBYeT (hOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIIUICHUS, HEOOXOIUMBIX JUIS
ajantainuyu B coBpeMeHHOM ImdpoBoM obmiectBe. M3ydenue anrebpsl oOecrieunBaeT pa3BUTHE
YMCHHA Ha6JHOI[aTB, CpaBHHMBATb, HAXOAWUTH 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBIIJICHUA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEHCTBHUS, BBIBOJbL, (OPMYIHUPOBATH
yrBepkacHus. OcBoeHHe Kypca aireOphl OO0ECleunBaeT pa3BUTHE JIOTHYECKOTO MBIILICHUS
OoOy4aroluXcsi: OHM HCIOJB3YIOT JAEAyKTHBHBIE U WMHIYKTHUBHBIC PACCYXACHHs, OOOOIICHHE WU
KOHKpETH3aIuio, abctparupoBanue u aHanoruto. O0ydyeHue anreOpe mpearnosiaraeT 3HaYUTEIbHBIH
00BEM CaMOCTOATEIBHON ACSITETFHOCTH O0YUYaOIIUXCsl, TIO3TOMY CaMOCTOSITENIbHOE pElleHre 3a1a4
00yJaIONUMUCS SBJSICTCS peaIU3aIMei eI TSIIbHOCTHOTO IPUHIINTIA O0yUSHUSI.

B crpykrype mporpaMmbl yueOHOro Kypca «Amnredpa» yriyOoJ€HHOTO H3yY€HHUsT OCHOBHOE
MECTO  3aHMMAIOT  COACpXKATEIbHO-METOAMYECKHE  JIMHUM: «YUucia W BBIYHCICHUSY,
«AnreOpanuecKkue BBIPAKEHUS», «YpaBHEHHUS U HepaBeHCTBay, «DyHkuumy». Kaxnpas uz atux
COJIEPKATEIIbHO-METOANYECKUX JIMHUM pa3BUBAcTCS HA NPOTSDKEHUU TPEX JIET M3Yy4EHUs Kypcea,
B3aUMOJICICTBYS C JPYrUMHU €ro JUHUSAMH. B xone m3ydyeHus Kypca oOydaroluMmcsi MPUXOAUTCA
JIOTUYECKH PACCYKIaTh, HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBs3u ¢ 3THM B
IporpaMMy yueOHOro Kypca «Airedpa» BKIIOUYEHbl HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX paszjefax MaTeMaTHYecKOoro oOpa30BaHUS M CIOCOOCTBYIOLIME OBJIAICHUIO
00y4arolMMHUCs OCHOB YHUBEPCAIbHOTO MaTeMaTH4eCKoro s3bika. CoJiepKaTesIbHON U CTPYKTYpPHOM
0CcO0EHHOCTBIO YUeOHOT0 Kypca «Anredpa» sBIseTCsl €r0 HHTETPUPOBAHHbIN XapakTep.

Copepxanne nMHUM «HUucClla M BBIYMCIEHUSN» CIYXKUT OCHOBOM ISl JalbHEMILIEro U3ydeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYAIOUIUXCS JIOTUYECKOTO MBIIIIEHHS, (POPMUPOBAHUIO
YMEHHSI TOJb30BaThCsl aNrOPUTMaMM, a TakkKe NPUOOPETEeHUIO0 MPAKTUYECKUX HAaBBIKOB,
HEOOXOAUMBIX JIJIsl IOBCEIHEBHON KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHMsl CBS3aHO C pAlMOHAJIBHBIMU M HppalMOHAIBHBIMU YHUCJIaMHU, (HOpMHpPOBAHHEM
IIPEJICTABICHUM O AEMCTBUTEIBHOM YHCIE. 3aBEPUICHHE OCBOEHUS UMCIIOBOM JIMHMM OTHECEHO K
cpenHeMy o01eMy oOpa3oBaHHUIO.

Copepxanue IByX anreOpanyeckux JUHUNA — «AnreOpanueckue BHIPAKEHUs» U «Y paBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (OPMUPOBAHHIO Yy OOYYAIONIMXCS MaTEeMaTHYeCKOro ammaparta,
He00XO0IMMOT0 ISl pelIeHus 3a7a4 MaTeMaTUKH, CMEXHBIX IIPEIMETOB U OKPYXKAIOIIeH pealbHOCTH.
Ha ypoBHe ocHOBHOro obmero oOpa3oBaHusl y4yeOHBI Marepuan TPYHNIHPYETCS BOKPYT
palOHaJIbHBIX BbIpAKEHUH. Ajredpa JeMOHCTpUPYET 3HAUE€HHE MaTeMaTHKU Kak S3bIKa JUIs
IIOCTPOEHHUs MATEMAaTUYECKUX MOJIEIIEH, ONMCAHMS IIPOLIECCOB U SIBJICHUM pearabHOro Mupa. B 3amaun
oOyueHusi airedbpe BXOAAT TakkKe JajbHEHIIee pa3BUTHE AJTOPUTMHUYECKOTO MBbIILUIECHUS,
HEOO0XOAUMOro, B YaCTHOCTH, Ui OCBOEHHMsS Kypca HH(GOpPMATHKH, U OBJaJeHHE HaBbIKAMU
NeNyKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHue cHUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO
BOOOpaXeHUs, CIIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.



Conepxanne (pyHKITMOHATBHO-TPAPUIECKON JTMHUM HAIIEJIEHO HA MOJTy4YeHHuEe 00yJaronuMuUcs
3HaHUN O (QYHKIMAX KaK BOXKHEWINIECH MaTeMaTHUYECKOW MOJENW I OMHCAHUS M HCCICIOBaHUS
pa3HOOOPa3HBIX MPOIIECCOB U SBICHUH B IpUpoJie U obmiecTBe. M3yueHne MaTepuana cocoOCTByeT
Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEIICTBA SI3bIKA
MAaTEMaTHKU — CIIOBECHOTO, CHMBOJHYECKOr0, Tpaduveckoro, BHOCUT BKJIaa B (GopMHUpOBaHUE
MPEACTABICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUH IUBWIIM3AIIUN U KYJIBTYPHI.

YrnyOnéHHbli Kypce anreOpbl XapaKTepu3yeTcsl H3yU4eHUEM JOMOIHUTEILHOTO TEOPETUYECKOTO
amnmapara ¥ CBSI3aHHBIX C HUM METOJIOB peIIeHUs 3a1ad. Anredpa sBISETCS SI3BIKOM JJISl ONMUCAHUS
00BEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOW MaTeMaTHYeCKOro MoaenupoBanus. [Ipu stom camu
O00BEKTHl MaTEMaTHYECKUX YMO3AKJIIOUECHUH U TPUHATHIE B ayireOpe MpaBujia UX KOHCTPYHUPOBAHHS
crocoOCTBYIOT (OPMUPOBAHUIO YMEHUN OOOCHOBBIBaTH M JIOKa3bIBaTh CY)KIEHHUS, DPa3BUBAIOT
MaTEMaTHYECKYI0 MHTYUIMIO, KPAaTKO U HAIJISIIHO PACKPBIBAIOT MEXaHU3M JIOTUYECKUX ITOCTPOEHUM
U y4yaT uX INpUMEHeHHI0. TeMm caMmbIM airedpa 3aHUMaeT OJIHO U3 BEAYIIMX MECT B (JOPMUPOBAHUU
HAYYHO-TEOPETHUECKOTO MBIIUICHUS 00YJaOLIIXCS.

CornacHo yueOHOMY mJlaHy B 7-9 kjaccax u3ydaercss yuyeOHbIH Kypc «AureOpay, KOTOPBIN
BKJIFOUAET CJICAYIONINE OCHOBHBIE Pa3/Ieiibl coiepkanus: «Hucaa u BeIYUCIeHU», «AnredpandecKue

BBIPAXKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha u3ydenune yueOHOTO Kypca «Anredpa» otBoautcs 272 daca: B 8 kiracce — 136 gacoB (4 yaca
B HeJeno), B 9 kitacce — 136 yacos (4 yaca B HEZEIIO).

COJAEP/KAHUE OBYYEHUA



8 KVIACC
Yuciia 1 BbIYUCICHUA

KBagpatubsle kopHH. ApupMeTHYECKH KBagpaTHBIH KOpPEHb M €ro cBoicTBa. lloHsTHe
HppalMOHAIBHOTO 4Mcia. JleWcTBUS ¢ HppalMoOHaIbHBIMU YuciaaMu. CBOWCTBa JCHCTBUH C
HppaluoOHAIBHBIMU ynciiaMu. CpaBHEHHE UPPALIMOHAJIBHBIX YHCEI.

HpeHCTaBHeHI/IH 0 paCHIMPCHUAX UYUCIIOBBIX MHOXKCCTB. MHuoxecTBa HAaTypaJIbHbIX, LCJIbIX,
pallnOHAaJIbHBIX, I[ef/'ICTBI/ITeHBHBIX YHUCCII. CpaBHeHI/IC yucell. YucnoBbie IIPOMCIKYTKHU.

HeiictBust ¢ ocratkamu. Octatku creneHel. [IpuMeHeHne ocTaTKOB K PELIEHUIO YPaBHEHUN B
LIEJIBIX YMCIIaX U TEKCTOBBIX 3a]a4.

Pa3mepbl 00BEKTOB OKPYXKAIOIIET0 MUPA, JIUTEIBHOCTh MPOILECCOB B OKPYXKAIOLIEM MHUPE.
CranmapTHBIN BUJ YKCa.

Auaredpanyeckne BbIpaKeHHs

Anrebpanueckast J1poOb. JlomycTUMblEe 3HAU€HUS IMEPEMEHHBIX B JPOOHO-PALMOHAIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOWCTBO anredpamueckoit npodu. CiioskeHHe, BEIYNTAHHE, YMHOKEHUE U
neneHue anreOpanyeckux ApoOeil. Beinenenue uenoi yactu anredpanyeckoi Apoou.

PammonansHubie BbIPAXKCHUA. ToxaecTBEeHHBIE Hp606paSOBaHI/IH pairuOHaJIbHbBIX Bpra)KeHHﬁ.

JlomycTuMble 3HAYEHUS TEPEMEHHBIX B BBIPAKEHUSAX, COJEpKAIIMX apupMETHUYECKHUEe
KBaJIpaTHbIE KOpHU. ToXIecTBeHHbIE MTPeoOpa3oBaHusl BhIPAKEHUHN, cOAepKaAIIUX apudmeTndeckue
KBaJpaTHBIE KOPHHU.

Crenenp ¢ 1ensIM nokasareneM u e€ cpoiicta. [IpeoOpazoBaHKe BBIPaXKEHUH, COAEPKAILUX
CTETICHH.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHenume. @opmyna KopHEH KBaJgpaTHOro ypaBHeHus. KosnnuecTBo
JEMCTBUTENBHBIX KOPHEH KBaJpaTHOrO ypaBHeHHsA. Teopema Buera. YpaBHeHUs, CBOOUMBIE K
JMHEIHBIM YpaBHEHUSIM WMJIM K KBaJpaTHBIM ypaBHeHUsM. KBaapaTHoe ypaBHEHHE ¢ IapaMeTpOM.
Pemennie TeKCTOBBIX 3aJja4 ¢ TIOMOIIBIO KBAJPAaTHBIX ypaBHEHUI.

JlpoOHO-palmoHanbHble ypaBHeHUs. Pemienne npoOHO-pallMOHaNbHBIX ypaBHEHHMH. Pernenne
TEKCTOBBIX 33/1a4 C MOMOIIBIO APOOHO-pAallMOHANBHBIX ypaBHeHUU. ['paduueckas uHTEepmperanus
YPaBHEHHUH C IByMs IEPEMEHHBIMH.

YucaoBsie HCpPaBCHCTBA. CBOMCTBA YHCIOBBIX HCPABCHCTB.

HepaBeHCTBO C HCpCMCHHOﬁ. CTpOFI/IC U HECTPOruc HCPABCHCTBA. CrnoxeHne u YMHOXKXCHUC
YHUCJIOBBIX HCPABCHCTB. OI.[CHI/IBaHI/IC 3HAYCHUA BBIPpAKCHUS. I[OKaSaTCHLCTBO HCPAaBCHCTB.

[ToHsiTHE O pelmieHnn HEpaBEHCTBA ¢ OAHOM MEPEMEHHOW. MHOXKECTBO PELICHUI HEPABEHCTBA.
PaBHOCHITbHBIE HEpABEHCTBA.



JIuHeilHOe HEpaBEHCTBO C OJHOM TMEPEMEHHOW M MHOXECTBa €ro pemeHuil. Pemenue
JIMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON. CUCTEMBbl U COBOKYITHOCTH JIMHEUHBIX HEPABEHCTB C
OJIHOM MepeMEHHOW. PelleHre TEKCTOBBIX 3a/Jady C MOMOIIbI0 JIMHEWHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

DOYyHKIUHT

OO6nacTh ompeneneHuss U MHOXeCTBO 3HaueHUM (GyHkiuu. CrnocoObl 3aaHus (QYHKIIMA.
I'papux ¢dynkmuu. Yrenwe cBoiictB ¢yHkumu no e€ rpaduky. Ilpumepsr rpadukoB QyHKIHA,

OTpaKaromuXx p€albHBIC IPOUCCCHI.

Jluneitnas Qynkuuga. OyHKIMH, OMHUCHIBAIOIIUE MPAMYI0 M OOpAaTHYIO MPONOPLUOHAIBHBIC
3aBUCHUMOCTH, UX TpapuKu.

Oynxupn y = kx, y =kx + b, y=k/x, y=x3, y = \x, y = |x| 1 ux cBoiicta. Kycouno-3ananubie
GbyHKIHN.

9 KJIACC
Yuciia 1 BbIYUCICHUA
Kopens N-it crenenu u ero cBoiictBa. CTeneHb ¢ pallMOHAIbHBIM [10Ka3aTeNleM U €€ CBOICTBaA.
Auaredpanyeckue BbIpaKeHHs
ToxnecTBeHHble NpeoOpa3oBaHUs  BBIPAKEHHUH, coJepXkaluX KOpeHb N-il  CTemneHu.
ToxnaecTBeHHbIE MpeoOpa3oBaHMsI  BBIPAKEHUH, COJAEPXKALIUX CTENEHb C  PpPalUOHAIbHBIM

IIOKa3aTCJICM.

KBanpatnsiit Tpéxuien. Kopuu kBagpaTHoro TpéxwieHa. PasnoskeHue kBajpaTHOro TpéxuieHa
Ha JINHEWHbIE MHOXKUTEIIH.

YPaBHeHI/Iﬂ H HEPABCHCTBA

bukBanparuslie ypaBHeHUs. [Ipumepsl MpUMeHEHHH METOI0B paBHOCUIIBHBIX NPeoOpa3oBaHUH,
3aMEHbI IepeMEHHOMN, TpauuecKoro MeTo /1a IpU pelieHny ypaBHeHUH 3-ii U 4-i1 creneHei.

Pemenue npoOHO-pallMOHAIBHBIX YPaBHEHUH.

Pemrenne cucreM ypaBHEHUMM C JBYMs I€pEMEHHBIMH. PelleHne NpOCTEHIINX CHUCTEM
HEJIMHEWHBbIX ypaBHEHUH C JByMs nepeMeHHbIMH. [paduueckuit MeTon pemeHus: CHCTEMBbI
HEJIMHEWHBIX YPAaBHEHUN C JBYMs NepeMeHHbIMU. CUCTEMA BYX HEIMHEWHBIX YPAaBHEHUU C ABYMs
IIEPEMEHHBIMU KaK MOJIETb PEATBHON CUTYALINH.

UucnoBble HEpaBeHCTBA. PenieHre MMHETHBIX HEPABEHCTB. Jl0Ka3aTebCTBO HEPABEHCTB.
KBagparHele HepaBeHCTBa C OJHOM IIepeMEHHON. PelreHne KBaJgpaTHBIX HEPABEHCTB

rpa@UyecKuM METOJOM U METOAOM UHTepBalioB. MeETOJ WHTEpPBAJIOB Uil PaIlMOHATBHBIX
HepaBeHCTB. [Ipocreiie HepaBeHCTBA ¢ MapaMETPOM.



Pemenne TekCTOBBIX 3a71a4 C MOMOIbIO HEPABCHCTB, CUCTEM HEPABCHCTB.

HepaBenctBo ¢ naBymsi nepeMeHHBIMH. PereHue HeEpaBEeHCTBAa € JIByMsS MEPEMEHHBIMH.
CucreMbl HEPAaBEHCTB C ABYMs IEpeMEHHBIMH. ['paduueckuii METO]] pelieHus CUCTEM HEPaBEHCTB ¢
JBYMSI IEPEMEHHBIMHU.

DyHKUMH

Oynkiusa. CpoiictBa GyHKIMIA: HyTH (YHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA (DYHKIIHH,
MIPOMEKYTKH BO3pacTaHusi U yObIBaHUS (YHKIUH, YETHBIE W HEYETHBIC (YHKIMU, HauOOJbIIEe U
HauMEHblIee 3HaYeHUs QYHKLUU.

KBagparnunas ¢yHkius u e€ cBoiicTBa. Mcnonb3oBaHue CBONCTB KBAAPATUIHOW (PYHKITUU TSI
pemenust 3amad. [loctpoenme rpaduka kBagparnyHodt ¢ynkuuu. Ilomokenue rpaduka
KBaJIpaTUYHOM (YHKIUHU B 3aBUCUMOCTH OT ¢€ K03 duuuenros. I'paduku GyHnkuuii y =axz, y = a(X
—m)’u y = a(x —m)? +n. [ToctpoeHue rpadukoB GyHKIHIA C TOMOIILIO PEOOPa30OBAHUIA.

Hpobuo-nuueiinas ¢pyHkius. McenenoBanue GyHKITUH.

@OynKIms Y = X" ¢ HATypaJbHBIM MOKa3aTeneM N u e€ rpaduk.

YuciioBble NOCIEA0BATEIBHOCTH M POIPECCUH

[TonsTre uyucnoBoil mocnenoBatenbHOCTH. KoHeuHble M O€CKOHEUHBIE MOCIEI0BATEIbHOCTH.
OrpanuueHHas MOCJIEI0BATEILHOCTD. MoHOTOHHO BO3pacTaromas (yObIBaro11as)
nocneaoBarenbHoCcTh. CrocoObl 3aaHusl TOCIEeI0BATEIILHOCTH: OIMUCATENbHbIN, TaOMWYHBIN, C
MOMOIIBIO (hOPMYJIBI N-TO YICHA, pEKYPPEHTHBIN.

Apudmernueckas U reomerpuueckas mnporpeccuu. CBoiCTBa 4IEHOB apU(PMETHUECKON H
TeOMETpUYECKOr rmnporpeccuid. DopMmysbl N-TO wieHa apuPMETHYECKOW U TeOMETPHUUECKOU
nporpeccuif. @opMyJibl CyMMBI NIEPBBIX N WIEHOB apu(PMETHUECKOW U TeOMETPUYECKON Mporpeccuil.

33)13‘-11/1 Ha IMPOUCHTHI, OaHKOBCKHE BKJIaJibl, KPCAWTEI.

IIpencraBneHne O CXOAMMOCTH IIOCIEAOBAaTEIBHOCTH, O CYMMHMPOBAaHUU OECKOHEYHO
yOBIBaIOIIEH FreOMETPUUECKOI MPOrPECCHH.

Meroa maremarndeckoil UHAYKUMH. [IpocTeimme npuMepsl.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA IIPOTPAMMbLI  VYYEBHOI'O KVYPCA
«AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHU S

JIMYHOCTHBIE PE3YJIbTATBI



JInyHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTrPaMMbI [0 MaTEMaTHKE XapaKTEPU3yIOTCS B YACTH:
1) naTPHOTHYECKOT0 BOCTIMTAHUS:

IIPOSIBJICHUEM MHTEpeca K IIPOLUIOMY M HACTOAILIEMY POCCHMCKOM MaTE€MAaTHKH, IEHHOCTHBIM
OTHOLLIEHUEM K JOCTUKEHUSAM POCCUMCKUX MATEMATHUKOB M POCCUMCKON MaTeMaTU4YE€CKOM IIKOJBI, K
WCIOJIB30BAHUIO ATUX JOCTHKEHUH B IPYTrUX HAyKax M NPUKIAJHBIX cepax;

2) IpaKaAaHCKOro U 1yXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUS

TOTOBHOCTBIO K BBINOJHEHHIO OOSA3aHHOCTEH TpakJaHWHA U peaju3aluud ero Ipas,
MPEJCTaBICHUEM O MAaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SIBICHUH,
MpoLEayp TPakJaHCKOTO O0IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTIKEHUN HAyKH, OCO3HAHHEM
BAJKHOCTU MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TPY/10BOT0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUU MPAKTUYECKUX 3a7ad MaTEeMaTU4YeCKOU
HAMpPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYECKOro oOpa3oBaHWs HAa MPOTSHKEHUU BCe
KU3HU JUIs YCHEIIHON Npo(eCCUOHAIbHOW NEATENIbHOCTH M PAa3BUTHUEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM WHIUBUAYAIBHON TPACKTOPUU OOpPa30BaHUS U JKU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILLECTBEHHBIX MOTPEOHOCTEN;

4) ICTETHICCKOTO BOCIIUTAHUA

CMOCOOHOCTBIO K OMOIMOHAIBHOMY W O3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3ajlau, PEIHICHUH, pacCyXJIEHHH, YMEHHIO BHJIETh MaTeMaTHMYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMSA:

OpI/IeHTaL[I/Ieﬁ B JCATCIBHOCTH Ha COBPEMCHHYIO CHCTCMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBLIX 3aKOHOMCPHOCTAX  pPas3sBUTUA  UYCJIOBCKA, IMPUPOABI H O6HIGCTBa, ITIOHUMAaHNUEM
MaTeMaTHU4eCKOH HAYyKH KaK C(I)epbl 4eJI0BEUYECKOM ACATCIIBHOCTH, OTAaIlOB ee Pa3BUTHA U 3HAYUMOCTHU
JJIg pa3BUTHA TUBUWIIHM3allWW, OBJIAJACHUCM SA3BIKOM MAaTCMATUKH U MaTeMaTHUIEeCKOM KyanypOﬁ KakKk
CpCACTBOM ITIO3HAHUA MHUPA, OBJIaICHUCM HABbIKaMU HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) pu3nyeckoro BocnuTaHus, GopMUPOBAHUS KYJHTYPHI 310POBbSI H IMOLHHOHAIHLHOIO
os1aromostyums:

TOTOBHOCTBIO TIPUMEHSATh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO 3JI0POBBS, BEICHUS
310pOoBOr0 00pasza KU3HM (370pOBOE THUTaHHUE, COATAHCHPOBAHHBIM PEXHM 3aHATHH U OTIbIXA,
perynspHas Qu3udeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa APYroro 4eioBeKa;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

OpHEHTAaIeld Ha TPUMEHEHHE MaTeMaTWYeCKHX 3HAHWW I PEHIeHHs 3a7ad B OO0JIACTH
COXPaHHOCTH OKpYKAalOIel Cpeapl, TUTAHUPOBAHHS TOCTYIIKOB M OIGHKH MX BO3MOXHBIX
MOCTIEJICTBUM U1 OKpYXalolleil cpeapl, OCO3HAaHUEM TIJ00AJIBHOTO XapakTepa HKOJOTHYECKUX
po0JieM U myTel UX pelieHus;



8) amanTanuu K M3MEHSIIOIUMCS YCJIOBUSIM COLHATBLHON ¥ MPUPOIHOI Cpebl:

TOTOBHOCTBIO K I[GI\/JICTBI/ISIM B YCJIOBUAX HGOHpGI[CJIéHHOCTI/I, IMOBBIIICHUIO YPOBH:A CBOCH
KOMIICTCHTHOCTH 4YC€PE3 INPAKTHYCCKYIO MOCATCIbHOCTH, B TOM YHCJIC YMCHHUC YUYHUTHCA Yy APYIux
JIIOI[Cﬁ, HpI/IO6peTaTb B COBMECTHOI1 JACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKHM 1 KOMIICTCHIIMHM W3 OIIbITA

JIPYTHX;

HEO0OXOUMOCThIO B  (POPMHPOBAHMM HOBBIX 3HaHUH, (OPMYIHUPOBATH WAEU, MOHSITHS,
TUMOTE3bl 00 OOBEKTaX U SIBICHUSX, B TOM YHCJIEC paHEE HEM3BECTHBIX, OCO3HABAThH JC(PHUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK
BbI30B, TpeOyromMii KOHTpPMEp, KOPPEKTUPOBAaTh MPUHUMAEMble pEIIeHUS U JeUCTBUSA,
(hOopMyIIMpPOBATh U OIIEHUBATH PUCKH U IMOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydamomerocs OyayT cQOpMUpOBaHBI MeTaNpeaAMeTHbIE Pe3yabTaThl,
XapakTePU3YIOIIHUECS OBJIaJICHUEM YHUBEPCAIbHBIMU MMO3HaBaTCILHBIMU JNICUCTBUSIMH,
YHUBEPCAIbHBIMM ~KOMMYHHUKAaTUBHBIMU  JCHCTBUSMU U  YHHUBEPCAIBHBIMU  PETYJIATUBHBIMU
JIEHCTBUSIMU.

Ilo3HaBaTebHbIE YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JelcTBUA
ba3oBble JJornyeckne aeMcTBUSA:

BBISIBJISITh U XapaKTePU30BaTh CYLIECTBEHHbIE IPU3HAKY MATEMAaTHYECKUX 0OBEKTOB, MMOHATHH,
OTHOIIEHUH MEXJy TMOHATUSAMHU, (QOPMYIUPOBATh OINpEAENeHUs TOHATUH, YCTaHaBJIMUBATh
CYIIECTBEHHBIN NpU3HAK KJAacCHU(UKAIMM, OCHOBAHUS JUId OOOOLIEHMS M CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO AHAJIN3A;

BOCIPUHHUMATh, (OPMYJIHUPOBATh U MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTEIIbHBIE H
OTpHILIaTENIbHbIE, €MIUHUYHBIE, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBJIATh MaT€MaTHMYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUYUs] B (akTax,
JTAaHHBIX, HAOMIIOICHUSAX U YTBEP)KICHUSX, NIpe/iaraTh KpUTEPUU JJIsl BBISIBICHUS 3aKOHOMEpPHOCTEN
U IPOTUBOPEUHIA;

ACJIaThb BbIBOABI C HCIIOJB30BAHUECM 3dKOHOB JIOTUKH, JACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKHIOIICHI/II>'I, YMOBaKHIO‘{CHI/Iﬁ 11O aHAJIOT'UH,;

pa3buparh J10Ka3aTeNbCTBA MAaTEMaTHMYECKUX YTBEpXKJIEHHH (TMpsiMble W OT MPOTHUBHOIO),
MPOBOAUTH  CAMOCTOATENIBHO  JIOKA3aTeIbCTBA  MaTeMaTHyecKux  (akToB,  BbICTpauBaTh
apryMeHTallM0, NPUBOIUTH NPUMEPHl U KOHTPIPHUMEPHI, MPUMEHATb METOJ MaTeMaTH4eCKOU
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh CHOCOo0 perieHusl ydeOHOHM 3agaud (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHMS,
BbIOMpaTh HanboJiee MOIXOAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).



Ba3oBble uccienoBarelbcKue eiicTBUA .

WCTIOJB30BATh BOIMPOCHI KaK HCCIIEAOBATENLCKUNA HHCTPYMEHT IO3HAHUSA, (OPMYIHUPOBATH
BOIPOCHL, (PUKCUpYIOIIHE MPOTHUBOpEUHE, MPOOIEeMY, CaMOCTOSTEIbHO YCTaHABIUBATH HCKOMOE U
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;

MMpOBOAWUTL 110 CaMOCTOATCJIIBHO COCTAaBJICHHOMY ILIAHY OSKCIHCPUMCHT, HCCIICAOBAHUC II0
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOrO 06T>CKTa, 3aBHCUMOCTEH 00BEKTOB MCKIY CO6OI>1;

CaMOCTOSITEJILHO (POPMYJIUPOBAThL OOOOMICHUS M BBIBOABI 110 pe3ylbTaTaM IPOBEIAEHHOIO
HAOJII0JICHUs, UCCIICIOBAHNS, SKCIICPUMEHTA, OIICHUBATh JJOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000IIEHNIH;

IMPOTHO3UPOBATH BO3MOIKHOC PA3BUTUC IPOLICCCA, a4 TAKIKC BBIABUIATb IMPCAIIOJIOXKCHUA O €ro
Pa3BHUTHUH B HOBBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBIABJIATE HECAOCTATOYHOCTL H M30BITOYHOCTD I/IH(i)OpMaI_II/II/I, JaHHBbIX, H606XO,Z[I/IMBIX JUIA
PCUICHUA 3a/iavu;

BbIOMpPATh, AHAJIU3UPOBATh, CHCTEMATU3UPOBATH M  HHTEPIPETUPOBATH  HH(OPMALMIO
Pa3MYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (opMy TMpencTaBieHUs WHPOPMALUMU W WUIFOCTPHPOBATH pEIIaeMble 3aJa4H
CXeMaMHU, AuarpaMMaMH, HHOH IpaduKoil U UX KOMOMHAIMSIMU;

OLICHUBATh  HAA&KHOCT,  WHGOPMAIMM  TO  KPUTEPHSIM,  MPEIJIOKEHHBIM WU
chOpMYyITHPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHHUKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe el CTBUSA

BOCIIpUHUMATL H (1)OpMy.]'II/IpOBaTB CY,KACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIAMU
O6HIGHI/I$I, SICHO, TOUHO, 'PAMOTHO BBIpAKaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U MUCbMCHHLIX TCKCTAaX,
AaBaThb MOSICHCHUA 110 XOAY PCIICHUSA 3ala4i, KOMMCHTHPOBATH HOJ'Iy‘lCHHBIfI pe3yibTar;

B XO0Je OOCYXJEHHMs 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYKAaeMOH TeMbl, MpOOIEMBI,
pelmaeMoil 3azauu, BBICKA3blBaThb HJEH, HALCJIEHHBIE HA IIOMCK DELIEHUs, COINOCTABIATH CBOHU
CYXKJEHMSI C CYXJIEHUSMHU JAPYrUX YYaCTHUKOB Juajnora, oOHapyXHBaTh pa3jiMuue M CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme (hopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

MIPEJCTABIIATh PE3YylbTaThl pPELIEHUS 3aJaud, OKCIEPUMEHTAa, WCCIEJOBAHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (hOpMaT BBICTYIUIEHUS € YYETOM 3ajjad Mpe3eHTAallMd U OCOOEHHOCTEH
ayIUTOPHH;

MOHUMATh M HCIIONb30BAaTh MPEUMYIIECTBA KOMAHIHOM M WMHIUBUAYalTbHOUW pabOTBHl MpH
pEeIICHUN y’—Ie6HI)IX MAaTE€MAaTUYCCKUX 3aJad, IMIpPpHHUMATb IEJIb COBMECTHOU ACATCIIbHOCTH,
IUTAHUPOBATh OPTraHU3aAIMI0 COBMECTHON pabOThI, paclpeneisTh BUABI padOT, TOTOBAapPHUBATHCS,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpYMNIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIIOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM ACWUCTBUS C APYTHMH



YJIeHaMU KOMaH]Ibl, OIICHUBATh Ka4eCTBO PE3yJIbTaTa U KAueCTBO CBOETO BKJIaJa B OOIIUN pe3ylbTaT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.

PeryasiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

BBISIBJIATH NPOOJIEMBI JIJIs1 PELLICHUS B )KU3HEHHBIX M YYEOHBIX CUTYaIUsIX, OPUEHTHPOBATHCS B
Pa3IMYHbIX [I0X0aX MPUHATHS pelIeHUH (MHANBUIyalIbHOE, IPYIIIOBOE);

CaMOCTOSITENIFHO COCTAaBJIATH IUIaH, arOPUTM pEIIeHUs 3ahayl (WIM €ro 4acTh), BHIOMpATh
crnoco0 pemieHuss ¢ y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OpMAIIHH.

CﬁMOKOHTpOJIb, 3MOLMOHAJIbHBINA HHTEJLJIEKT:

BJAJIeTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpolecca U pe3ysibTaTa pelieHust
MaTeMaTHYECKOH 3a/1a4ui, CAMOMOTHBAIIUU U PEQIICKCUH;

NpeABUACTL TPYAHOCTHU, KOTOPBLIC MOI'YyT BO3HHUKHYTH IIpHW PCUHICHUM 3aJa4dd, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAlIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLCHUBATL COOTBCTCTBUC pE3yJibTaTa ACATCIbHOCTU ITOCTaBJIICHHOMN oeiim " yCIOBHAM,
00BICHSITH OPHUYUHBI JOCTUKCHHUA WJIIM HCAOCTWIKCHHA LCJIN, HAXOAUTH OIHI/I6Ky, JaBaThb OLICHKY

IPUOOPETEHHOMY OTIBITY;

BbIpAXKATb SMOLMUU TIpU U3YYCHHUU MATCMATHYCCKUX OOBEKTOB H (I)aKTOB, JdaBaTb
OMOIMOHAJIIBHYIO OICHKY PCIICHUWA 3a1a4u.

HNPEAMETHBIE PE3YJIbTATHI

K xonIty 00yuenus B 8 kj1acce 00y4Jaromuiics MOTYyYUT CICTYIONINE TPEAMETHBIC PE3YIbTaThI:
Yucjia v BLIYMCIEHUS
HppaumroHanbHbIe YnCa.

ITonnMaTh ¥ UCIOJIb30BATh MpEACTABJICHUS O PACHIUPCHUUN YUCIIOBBIX MHOXKCCTB.



CBoOOHO oOmMEepHpoOBaTh MOHATHUSIMH: KBaJIpPaTHBIA KOpEHb, apu(METUYECKUA KBaIpaTHBINA
KOpEeHb, HPpPALMOHAIBHOE YHCIIO, HAaXOAWUTh, OLICHMBATh KBAaJApATHbIE KOPHHU, HCIONB3YS IpPHU
HEO0OXOIMMOCTH KaJbKYJIATOP, BHIMOIHITH TPEOOPa30BaHUsl BRIPAKCHHMA, COJEPIKAIINX KBAPATHBIC
KOpPHH, UCII0JIb3YSl CBOMCTBA KOPHEIA.

Hcnonb30BaTh HayalbHBIE MPEJICTABICHUS O MHOXECTBE JCMCTBUTEIBHBIX YHCEN JUIs
CpPaBHEHHUS, OKPYIJICHUS W BBIYUCICHUW, HW300pa)kaTh JCUCTBUTENbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOM.

Hcnonb30Bath 3anucy OONBIINX U MAJIbIX YHUCET C OMOMIBIO JECATHUYHBIX Ipo0eil U cTeneHei
yucina 10, 3anuceiBaTh U OKPYIJISATH YMCIOBBIC 3HAYEHUsS PEAJbHBIX BEJIMYHUH C UCHOJIb30BAaHUEM
Pa3HbIX CUCTEM U3MEPEHUH.

JlennmocTsb.

CB00OHO OnepupoOBaTh MOHITHEM OCTAaTKa MO MOJYJIO, IPUMEHSTh CBOMCTBA CPAaBHEHHIA 10
MOZYJIX0, HAXOJAUTh OCTATKX CYMMBI U IIPOU3BEACHUS 110 JaHHOMY MOZYJIIO.

AsredOpanyeckue BbIpasKeHMsI

JpoOHO-palinoHaNbHbIE BEIPAKEHUS.

Haxoauth nonyctumbie 3HAaUEHHS TIEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BEIPAKEHUSIX.
[IpuMeHSITh OCHOBHOE CBOMCTBO PAllMOHAIBHON IPOOH.

BoinonHATe npuBeneHue anreOpandeckux Apodei K o0IIeMy 3HaMEHaTello, CIOXKEHHE,
YMHOXXEHHE, JIeJICHUE alre0pandeckux Ipooeii.

BbINONMHATE TOXKAECTBEHHBIE TPEOOPa30BaHMsI PAllMOHATIBHBIX BbIPAKEHUH.

[IpumensTh peoOpa3oBaHusl BBIPAKEHUN JUIsl PELICHUS pa3jMuYHBbIX 3a/ad U3 MaTeMAaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON IIPAKTUKH.

CreneHn.

HpI/IMeHHTB HNOHATUEC CTCIICHHU C ICJIBIM IIOKa3aTCJIEM, BbIIIOJIHATD Hp606p330BaHI/I$I
BBIpa)KeHHfI, CoZACpKaAMX CTCIICHU C LCJIBIM IMMOKAa3aTCIICM.

WppannoHaibHble BBIpaKEHUS.

Haxoauts JO0IMYCTHUMBIC 3HA4YCHHUA MEPCMCHHBIX B BBIPpAXKCHUSAX, COACPpIKAIINUX
apI/I(bMCTI/ILICCKI/Ie KBaApPATHLIC KOPHH.

BeImonHATe peoOpa3oBaHus HPPALIMOHAIBHBIX BHIPAKEHUH, UCIIONB3Ys CBOMCTBA KOPHEH.
YpaBHeHNS U HEPABEHCTBA
Pemrats kBagpaTHbIE ypaBHEHUS.

Pemats 1poGHO-palioHaNbHbIE YpaBHEHUSI.



Pemats nvHelHbIE ypaBHEHUSI C TTApaMETPAMK, HECJIOKHBIE CUCTEMbI JIMHEUHBIX YPABHEHHI C
napaMeTpami.

[IpoBoauTh HCCIIEIOBaHUS YPAaBHEHHUM M CUCTEM YpaBHEHUH, B TOM YHUCJE C IPUMEHEHUEM
rpaduUecKuX MpeaCTaBlIeHUN (yCTaHABIMBATh, MMEET JM YpaBHEHHE WJIM CHCTEMa YpaBHEHHA
pEIIeHus, €CII UMEET, TO CKOJIbKO, U ITpoyYee).

[lepexoauTh OT cIOBECHON (POPMYITUPOBKH 3aJ1a4u K €€ anredpandeckoil MOJIIH C MOMOIIBIO
COCTaBJICHUS YPAaBHEHUsS WJIM CUCTEMBl YpaBHEHHWI, WHTEPIPETHPOBaTb B COOTBETCTBUH C
KOHTEKCTOM 33aJ]auM I1OJYyYEHHBIN pe3yJbTar.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHHUsI, OLICHKH, PEIIATh JIMHEIHBIE
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBI, AaBaTh IpadUUYECKyI0 WIUTIOCTPAIIUI0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[TornMaTh ¥ UCHONB30BaTh (DYHKIIMOHAIBHBIC TIOHATUS M SI3bIK (TEPMUHBI, CHMBOJHYCCKHE
0003HauYCHHSI), ONPEACIATh 3HAYCHUE (PYHKIUU IO 3HAYCHUIO apTyMEHTa, ONPEICIsTh CBOMCTBA
byHKIMY 110 e€ rpaduKy.

Ctpouts rpaduku GyHKINH , ONMMCHIBATH CBOWCTBA YUCIOBON (DYHKIIUH 110 €€ TpaduKy.

K koH1y 00y4enus B 9 ki1acce 00yyarouuiics Moiay4yuT Ciae1yroe MPeAMETHbIE PE3YIbTaThl:
Yucsia 1 BbIYHCIEHUS
CB0oOOHO oOmepupoBaTh MOHATUAMU: KOPEHb N-ii CTENEeHH, CTeNeHb C PalUOHAIbHBIM
IMOKa3arcjieM, HaXOAUTb KOPCHb n-i CTCIICHU, CTCIICHL C PAllMOHAJIbHBIM ITOKAa3aTCJICM, HCIIOJIb3Ys
IpU HEOOXOAWMOCTH KaJIbKYJIATOp, NPUMEHSTh CBOMCTBA KOpHSA N-H CTENEHH, CTENeHUu C

palrOHAJIbHBIM ITOKAa3aTCICM.

Hcmonns30BaTh MOHSATHE MHOXKECTBA I[GI\/'ICTBI/ITGJ'II)HI)IX YHUCCII IIpU pCHICHUH 3a/1a4, IMPOBECACHUN
paCCY)KI[CHI/II\/'I 1 JOKa3aTCIbCTB.

CpaBHI/IBaTB " ynopsa04nBaTb JIENiCTBUTEIIbHBIC qucia, OKpYIJIATb JIEICTBUTEIIbHBIE qucia,
BBIIIOJIHATD IIPUKUAKY PE3YyJIbTaTa BBIHHCHGHHﬁ, OLICHKY YHCJIOBBIX BI;Ipa)KeHPIfI.

Auaredpanyeckmne BbIpaKeHH

CB00O/IHO OIEpUPOBATH MOHATHEM KBAJPATHOTO TPEXUJIEHA, HAXOJUTh KOPHHM KBaJPaTHOTO
TpEXUIICHA.

PacknanpiBaTe KBagpaTHbIA TPEXUIIEH HA JIMHEWHBIE MHOKHUTEIIN.
YpaBHeHNS U HEPABEHCTBA

Pemarr nuHelWHBIE U KBaJApaTHBIC YpaBHCHHA, YPAaBHCHUA, CBOAANIUCCA K HUM, ,Z[pO6HO-
palliOHAJIbHBIC YPaBHCHUS.



Pemartp Hec0KHBIE KBaIpaTHbIE YPABHEHUS C TapaMETPOM.

Pemrate nuHeHHEIC HCPAaBCHCTBA, KBAJIPATHBIC HCPABCHCTBA, UCIIOJIL30BATh MCTOA MHTCPBAJIOB,
I/I306pa)KaTI> pE€ICHUEC HCPaBCHCTB Ha YHCI0BOM HpHMOfI, 3alucCbiBaTh PEIICHHUE C IMOMOIIBIO
CHUMBOJIOB.

Pemate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMHU M CHCTEMBI JABYX
YPaBHEHHMI, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JIUHEHHBIM.

PemraTe HeclIOKHBIE CHCTEMBI HEJIMHEHHBIX ypaBHeHI/Iﬁ C ImapaMcTpoM.

[TpuMeHSATH METOABI PaBHOCHIIBHBIX MpPeoOpa3oBaHUil, 3aMEHBI MEPEMEHHOU, IpauvecKoro
METO/1a NPU PEUICHUH YpaBHEHUU 3-1 1 4-11 CTENEHE.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAOIIME KBAApaTHOE
HEPaBEHCTBO, M300pa)kaTh PEIICHHUE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOW MPSIMOM, 3alMChIBATh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Pemarsn YpaBHCHUSA, HCPABCHCTBA U UX CUCTEMbI, B TOM YHCJIC C OTPAaHUYCHUAMUA, HAIPUMCEDP, B
OCJbIX YHMCIIax.

[IpoBoauTh HCCIIENOBAaHUS YPAaBHEHMM W CUCTEM YPABHEHUMH, B TOM YHUCJE C IIPUMEHEHUEM
rpaduuecKkux IpeacTaBieHUil (ycTaHaBIWMBaTh, MMEET JIM YpaBHEHHWE WIM CUCTEMa YpaBHEHMM
pelleHM s, €ClIi UIMEET, TO CKOJIBKO, U ITpoYee).

Pemartp TekcTOBBIC 3a7aUn anre6pa1/1quKHM CII0co0OM ¢ IIOMOIIBIO COCTABJICHHA ypaBHeHHﬁ,
HCPAaBCHCTB, UX CUCTEM.

Hcnonws30BaTh ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI JUIS COCTaBIICHHMS MAaTEMAaTHYECKOU
MOJIEJIA PEAIbHOM CUTYalluH WIN MPUKIAJIHON 3a7a41, MHTEPIIPETUPOBATh MTOJTYYEHHBIE PE3YJIbTATHI
B 3aJIJaHHOM KOHTEKCTE.

Yucy10BbIE MOCJIEI0BATEIBHOCTH 1 nporpeccuun

CB00O/HO omepupoBaTh MOHATUSAMHU: 3aBUCHUMOCTb, (QYHKLHSA, Tpapuk (QYHKIUH, MpsMas
MIPOIOPLIMOHANIBHOCTD, JINHEHHas (yHKIIMS, 00paTHas MpONOpLHUOHAIBHOCTb, Tapaboia, runepooa,
KYCOYHO-3a/laHHast (DyHKIIHSL.

HccnenoBath ¢yHkuuMio 1no e€ rpaduky, ycTaHaBIuMBaTh CBoWcTBa (yHKIuUi: o0nacTh
OIpeJIeJIEHUs, MHOKECTBO 3HAUEHUH, HYJIN (QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHMusi U YObIBaHUS, YETHOCTb M HEYETHOCTb, HaWOOIbIIEe M HAaUMEHbIIEe 3HAYeHUS,
ACUMITOTHI.

Pacrio3HaBaTh KBagpaTHUHYIO (YHKLHUIO 1O (GOpMyle, IPUBOAUTH MPUMEPHI KBaIPATUUYHBIX
GyHKIUHN U3 peanbHON KU3HU, PU3UKH, TEOMETPHUH.

OmnpenensaTh TMOJIOKEHHE TpaduKa KBAAPATHYHOW (QYHKIMH B 3aBHCHMOCTH OT €&
KO3 PHUIIHEHTOB.

Crpouthb rpaduk KBaJpaTUYHON (PYHKLIMHU, ONMUCHIBATh CBOMCTBA KBaJpaTUYHON (PYHKLUHU IO
e€ rpaguky.



Hcnonp30BaTh CBOMCTBA KBAIPaTUIHONW (DYHKITUU JIJTsI PEIICHHS 3a/1a4.

Ha npumepe kBagpatuuHoit GpyHkuuu crpouts rpaduk ¢pynkuuu Y =af(kx + b) + ¢ ¢ momomrsro
npeodpaszoBanuii rpaduka pyuxuun Y=Ff(X).

WnmoctpupoBaTh € MOMOLIbIO TpaduKa peaibHyl0 3aBUCHUMOCTb WJIM IPOLECC MO UX
XapaKTepUCTHKAM.

Apl/l(l)MeTl/l‘leCKaﬂ H reomMeTpuieckas nmporpeccumn

CBoOosHO  omepupoBaTb  IMOHATUAMH:  IIOCIENOBATEIbHOCTb,  apudmMernyeckas U
reoOMeTpUYECKasi IPOrpecCuu.

3amaBarth TOCJIEIOBATEIBHOCTH Pa3HBIMH CHOCOOAMH: OMHCATEIbHBIM, TaOIUYHBIM, C
MTOMOIIBIO (POPMYJIBI N-TO YICHA, PEKYPPEHTHBIM.

BbINONHATE BBIYMCIACHUS C HCIIOJIL30BaHUEM (I)OpMy.]'I N-Tr0 dYJeHa apH(bMeTquCKOﬁ n
FCOMeTqueCKOﬁ Hporpeccnﬁ, CYMMBI IIEPBLIX N YJICHOB.

I/1306pa>1<aTL YJICHBI ITOCJICA0OBATCIbHOCTH TOUYKAMHM Ha KOOpI[PIHB.THOﬁ IIJTIOCKOCTH.

Pemats 3amauu, CBSA3aHHBIC C YKMCIOBBIMHU IIOCIIEJOBATEIbHOCTSAMHU, B TOM YHUCIIE 3aJa4d W3
peanbHOM JKU3HU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

Pacno3naBaTh M NpPUBOAWUTH NPUMEPHl KOHEUHBIX U OECKOHEUYHBIX IOCIIEI0BATEIbHOCTEN,
OTpaHUYECHHBIX IIOCJIEIOBATEIBHOCTEM, MOHOTOHHO BO3pAaCTAOIINX (yObIBaroLIUX )

MOCJIE0BATCIbHOCTEH.

Hwmerb mnpeacTaBieHHE O CXOJUMOCTH TOCIEJOBAaTEIILHOCTH, YMETh HaXOAUTh CYMMY
0eCKOHEYHO yObIBaIOLIEl reOMETPUUECKON TPOrPECCHH.

HpI/IMeHHTI) METO MaTeMaTHYEeCKON WHAYKIOWHA IIPHU pCHICHUN 3aj/1a4.

TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
Ne HammeHnoBaHue pa3znenos u KomnuecTBo vacoB DnexTpoHHbIe (LU POBLIE)
n/n TEM IPOrpaMMBbl Beero KontponbHbie [TpakTiueckue o0pazoBaTesbHbIE PECYPChI
paboThI paboThI
1 VYPABHEHUA U 20 1 [[BubmuoTeka [JOK
HEPABEHCTBA. https://m.edsoo.ru/6d40b704]]
Hepasencrpa

2 YUCIIA U 17 1 [[BubmuoTeka [JOK


https://m.edsoo.ru/6d40b704

No HammeHnoBaHue pa3ienoB u KomnuecTBo yacos DnekTpoHHbIE (IUPPOBHIE)

n/m TEM MPOTPaMMBbI Beero Kontponbbie [IpakTiueckue o0pa3oBaTenbHBIE PECYPCHI
paboThI paboThI

BBIYMCJIEHM . https://m.edsoo.ru/6d40b704]]
KBanpatHbiii KOpeHb

3 YPABHEHUA U 17 1 [[BubmuoTexa [JOK
HEPABEHCTBA. https://m.edsoo.ru/6d40b704]]
KBanparnsle ypaBHEHUS

4 AJITEBPAUYECKUE 17 1 [[bubmuoteka [IOK
BBIPAXKEHMUSL. JIpo6Ho- https://m.edsoo.ru/6d40b704]]
paloHaIbHbIE BBIPAXKCHUS

5 AJI'EBPANYECKUE 17 1 [[bubmuoteka [IOK
BBIPAXKEHUS. [IpoGHo- https://m.eds00.ru/6d40b704]]
paloHaIbHbIC BBIPAXKCHUS

6 VYPABHEHUSA U 19 1 [[bubmuoteka [IOK
HEPABEHCTBA. [Ipo6Ho- https://m.eds00.ru/6d40b704]]
paloHaIbHbIe ypaBHEHUS

7 OYHKIUU 15 1 [[bubmuoteka [IOK

https://m.edsoo.ru/6d40b704]]

8 AJI'EBPANYECKUE 14 1 [[BubnuoTexa [JOK
BBIPAXKEHUSI. Crenenn https://m.edsoo.ru/6d40b704]]

9 4YHCJIA U 7 1 [[bubmuoteka [IOK
BBIYMCJIEHMSI. https://m.edsoo.ru/6d40b704]]
JemumocTb

10 IToBTopenue, 0600IICHHE, 10 2 [[bubmuoteka [IOK
cHCcTeMaTH3aIlus 3HaHU https://m.edsoo.ru/6d40b704]]

OBIIEE KOJIMYECTBO 153 11 0

YACOB I10 [TIPO'PAMME

9 KJIACC

No HanmenoBanue pa3ienoB U TeM KonuyectBo yacos DnexTpoHHbIE (TP POBLIC)

n/n nporpaMmbl Bcero KOHTpOIIBHBIe HpaKTI/I‘ICCKI/IC O6paSOBaTeJ’IBHBIe PECYPChI

paboThI paboThI
1 ®VYHKIUU 25 1 [[bubmuoTeka [IOK

https://m.edsoo.ru/133deaba]]
2 YPABHEHUS U 15 1 [[Bu6mmoreka LIOK



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/133deaba

Ne
n/m

HaumeHoBaHue pa3aenoB U TeMm
IIPOrpaMMBbl

HEPABEHCTBA. KBagpaTHbie
HEpaBEHCTBA

YPABHEHUA U
HEPABEHCTBA. YpaBHenus,
HEPaBEHCTBA U UX CUCTEMBI

UMCJIOBBIE
I[TOCJIEHJOBATEJIbBHOCTHU 1
[TPOI'PECCHUH

AJITEBPAMYECKUE
BBIPAXEHMSI. Crenens ¢
parroHaIbHBIM TTOKa3aTelIeM
[ToBTOpenwue, 0600mEeHNE,
cHUCTeMaTH3alMs 3HaHUI

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

IHHOACHUTEJIBHAA 3AIINCKA

Bcero Kontponphsie [IpakTuueckue

25

25

12

34

136

KonmdaectBo yacos

OnekTpoHHbIE (UPPOBHIE)
00pa3oBaTeNbHEIE PECYPCHI

https://m.edsoo.ru/133deaba]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/133deaba]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/133deaba]]

[[BubmuoTeka [JOK

https://m.edsoo.ru/133deaba]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/133deaba]]



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

['eomeTpus kak OAMH U3 OCHOBHBIX Pa3/IeNIOB IIKOJbHOM MaTeMaTUKH, UMEIOIIUN CBOEH LIETbIO
o0ecreunTh M3y4eHHE CBOWCTB W pa3MepoB (UTyp, WX OTHOIIEHWW M B3aUMHOE PaCIOJIOKECHHE,
OMMUpAETCS Ha JIOTMUECKYI0, JOKa3aTelbHYIO JIMHUIO. [[eHHOCTh M3ydYeHHs TeOMETPUM Ha YPOBHE
OCHOBHOTO OOIIEro 00pa30BaHUs 3aKIIOYACTCSs B TOM, YTO OOYYAOIIMICS YYUTCS MPOBOIUTH
JIOKa3aTelIbHbIE PACCYXKJIEHUs, CTPOUTH JIOTMUECKHE YMO3AKIIOUYEHUs, JOKa3blBaTb WCTUHHbBIC
YTBEPXKJICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH PACCYKIEHHUS «OT MPOTUBHOTO,
OTJIMYaTh CBOMCTBAa OT MPHU3HAKOB, (popMynupoBaTh oOpaTHbie yTBepkaeHusa. Ocoboe 3HaYCHHE
JIOKa3aTesIbHasl IMHUS UMEET JUTsl YIITyOIEHHOTO U3YUYCHHSI MAaTeMaTHKH.

Llesbto M3ydyeHust TEOMETPUH SABISETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA IPU PELICHUN KaK
MaTeMaTHYECKUX, TaK M MPAKTUYECKHUX 33/1a4, BCTPEUAIOIIUXCS B pealbHOM Xu3Hu. O0ydaronmiics
JIOJDKEH HAy4yUTbCs OIPENeNIATh TeOMETPUYECKY (Urypy, ONHUCHIBaTh CIOBAaMM 4YEPTEK HIH
PUCYHOK, HaWTH IUIOMAAb 3E€MEJBHOTO YYacTKa, pAaCCUMTHIBATh HEOOXOAMMYIO  JUIMHY
OIITOBOJIOKOHHOT'O Kabesst Ui TpeOyeMble pa3Mephl rapaxa Juis aBTOMOOMIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHASA JIMHUSA B M3ydyeHUM reomeTpuu. [Ipu pemieHuun 3agad MpakTUYECKOTO
XapakTepa OOydYarolUiics y4YuTCSd CTPOUTh MAaTeMaTHYeCKHE MOJENIU PpPEeAJbHbIX >KU3HEHHBIX
CUTYaluH, IPOBOJIUThH BBIYMCIICHUS U OLIEHUBATH a/1EKBaTHOCTh MOJyYEHHOTO pe3yibTara.

OcoOeHHOCTh Y4eOHOr0 Kypca YIIIyOJEHHOTO H3YYEHHUS TE€OMETPUU COCTOMT B TOM, YTO
oOyuaroluecs: He TPOCTO 3HAKOMSTCS C ONpPeAeIEHHBIMU MOHATHIMH, & YBEPEHHO OBJIA/IEBAIOT UMH.
CymiecTByronme TeMbl MpOrpaMMbl 0a30BOT0 Kypca T€OMETPHH H3ydaroTcst Ha Oojiee TiTyOOoKOM
ypOBHE, a oOydarommecs HPUOOPETAIOT YMEHHs, MOMOTAloIINe MM YBEPEHHO MPHUMEHSTH CBOU
3HaHHWS HE TOJLKO B MaTEMaTHKe, HO W B CMEXKHBIX MpeIMeTaxX, Mpexae Bcero (u3uke u
nH(pOpMAaTHKE, a TAKXKE MOJIb30BAThCA MMOJYUEHHBIMH 3HAHUSIMU NIPU PEIICHUH MTPAKTUYECKHUX 3a71au.

CornacHo yueOHOMy maHy B 8-9 Kilaccax wu3ydaercss YriayOn€HHbIH Yy4yeOHBIH Kypc
«['eoMeTpus», KOTOPBIM BKIIOYAET CIEAYIOLIUE OCHOBHBIE pa3lienbl conepkaHus: «OKpYKHOCTbY,
«YetbipéxyronpHukn», «Ilogodue», «dnemMeHTsl TpuroHomerpun», «llnomann», a taxke «Meroa

KOOpAUHAT», ((BCKTOpLI», ((Hp606pa3OBaHI/I$I IIIIOCKOCTH».

Ha u3yuenue yuebHoro kypca «l'eomerpusi» orBogurcsa 204 yaca, B 8 kiacce — 102 yaca (3
yaca B Hezlen0), B 9 kiacce — 102 yaca (3 yaca B Heneno).

COIEPKAHUE OBYYEHMUSA

8 KJIACC

YeTbIpEéXyroJabHUKH



[Tapannenorpamm, ero nmpu3HaKu U CBoOMcTBA. [IpsiMoyronbHUK, pOMO, KBaJpaT, X MPU3HAKHA H
cBoiictBa. Tpameums. PaBHoOenmpeHHast Tpamenwsi, €€ CBOWCTBa W mpu3Hakd. [IpsMoyroibHas
Tpalcuus. Cpeanm JIMHUSA Tpareuuu.

CpenHsisi nuHUS TpeyrosibHMKa. MeTox yJIBOEHHS MeIMaHbl TpeyrojpHuka. Teopema o
[IepeCCYCHUU MEMaH TPEYTroJIbHUKA.

Teopema ®aneca, TeopemMa O MPOMOPLHOHAIBHBIX OTpe3kax. Teopema Bapunbona mis
IIPOU3BOJILHOIO YETHIPEXYTOJIbHUKA.

LleHTpasibHO-CUMMETPHYHBIE (PUTYPHI.
IToxooue

[TogoOue TtpeyronbHUKOB, KO3pGdUIMEHT nomoous. Ilpu3Haku Mog0o0us TPEyroJbHUKOB.
[TpumeHeHHEe TOI00MS IPU PEIICHHH TEOMETPHUSCKUX M MPAKTUICCKUX 33]1a4.

ILnomans

[Tonstue o mmomaau. CBoiicTBa 1uiomanei reomerpuueckux ¢uryp. Ipocteitmue Gopmysasi
JUI TUIOIIAU TPEyroJibHUKA, MapajienorpaMmma, pomba u tpaneuuu. [lnomaan nogoOHeIX duryp.
OTHoueHne miIonaae TpeyrojabHUKOB.

Teopema Ilugaropa

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3a7au.

DJieMeHThI TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHI'€HC U KOTaHT€HC OCTpPOro yrja MPSMOYToJbHOTO TPEyrojbHUKA.
Tpuronomerpuueckue ¢yHkuuun yriaoB B 30°, 45°um  60°. IlpomopiuuoHanbHble OTPE3KH B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Y16l U 4eTHIPEXYTOJIBbHUKH, CBAA3AHHBIE C OKPY’KHOCTBHIO

BrivcaHHBIE U IEHTPAIBHBIE YIUIBI, YIOJ MEKIY KacaTeIbHOU U XOPAOH. YTJIBI MEXKIY XOpAaMH
U CeKylmMMH. BrnucaHHble M ONHCAaHHBIE OKPY)KHOCTH TpPEYTOJIbHUKA W YEeThIPEXYTOJIbHUKU.

CoiicTBA ¥ TPU3HAKM BIHUCAHHOIO YETHIPEXYTrOJbHUKA. B3auMHOE pacnoyiokeHue JBYX
okpykHoctelt. Kacanue okpyxkHocrend. O0mIe KkacaTenbHbIE K IByM OKPYKHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, xocunyc, TanreHc yriaos ot 0°qo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
@opMynbl mpuBeneHUs. PemeHne TpeyroJbHMKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.



Pemrenne mnpakTHueckux 3a7ad C MCHOJb30BAaHUEM TEOPEMbl KOCHUHYCOB U TEOPEMbl CHHYCOB.
Pemenue 3aga4 reoMeTpuueCcKOil ONTHKH.

Tpuronomerpuueckue (Gopmysbl Ui IUIOIIAAM TPEYrojbHUKA, IMapajuienorpaMma, pomoa,
tpanenuu. @opmyiia I'epona. @opMyiia IIOIIAAN BBITYKIOTO YE€THIPEX YT OJIbHUKA.

ITono0ue TpeyronbHUKOB

Xopapl ¥ M0100HBIE TPEYTOIBHUKH B OKPYKHOCTH. TeopeMa 0 mpOM3BEACHUU OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUMN OTPE3KOB CEKYILUX, TEOpEMaA O KBaJpare kacareapHou. [IpuMenenue npu
peleHny reomeTpuueckux 3agad. Teopemsl UeBbl 1 Menenas. [IonsTre o roMoTeTHH.

MeToa KOOPAUHAT

VYpaBHeHHE TNpSAMONW Ha IUIOCKOCTH. YTJIOBOM KOAh(HUIMEHT W CBOOOTHBIM WIEH, HX
reoMeTpuyueckuii cmbicia. [lapamienbHOCTh W NEPHEHAUKYISIPHOCTh MPSAMBIX (Uepe3 YriIoBOM
ko3 durueHr).

VYpaBHeHue okpykHOCTH. HaxoxaeHne nepeceueHnil OKpy>KHOCTEM U MPSAMBIX B KOOPJAUHATAX.
dopmyna pacCTOAHMS OT TOYKH 10 npsAMoi. [Inomans napainenorpamma B KOOpAMHATAX, TOHATHE
00 OpHEeHTHUpPOBaHHOH Iiomaau. [IpuMeHneHre MeToaa KOOpAWHAT B NMPAKTHKO-OPUEHTHPOBAHHBIX
F€OMETPUYECKUX 3a/ladax.

BexkTopsl

Bektopsl Ha minockoctu. Clio)KeHHE U BBIYUTAHHE BEKTOPOB — IpaBWJIa TPEYroJbHUKA H
napajuiesorpaMmma. ¥ MHOKEHHUE BekTopa Ha yncio. Koopaunatel BekTopa. CloKeHHe U BIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO B KoopauHaTax. [[pumeHeHne BEKTOPOB B (hU3HMKE, IIEHTP
Macc.

[Tonssitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHust BekTOpoB 10 0Oazucy. CkansipHOe
IMPOU3BCACHUC BCKTOPOB, FCOMeTpI/ILICCKI/II\/’I CMBICJI W BBIPpAKCHHUE B JICKAPTOBLIX KOOpAHWHATAX.
JIMCcTpuOYTUBHOCTD CKaJApHOTO TmpousBeAeHus. CKalspHOEe TMPOU3BEACHUE W MPOCHUPOBAHUE.
HpI/IMeHeHI/Ie CKaJIApHOTO MNPOU3BCACHHA BCKTOPOB JIA HAXOXKIACHUA JJIMH U YIJIOB. Penrenue
TreOMETPUUYECKUX 3a/a4 C IOMOIIBIO0 CKAJIIPHOTO MTPOU3BEICHUSI.

JITMHA OKPYKHOCTH U IJIOIIAJAb KPYra
[IpaBuibHBIE MHOTOYroNIbHUKM. J[mMHa okpykHOcTH. I'pagycHas W paauaHHas Mmepa yria,

BBIUMCJICHHUE JIJIMH AYT OKpykHOcTel. [Inomanp kpyra, cekropa, cermenrta. Mcropuueckue cBeeHUs
00 U3MepeHHH JJIMHBI OKPYKHOCTH U TUIOIAAN KpyTa.

JABuKeHUS MJI0CKOCTH

HentpansHass cummerpus. llenTtpansHo-cummeTrpuunble  urypsl.  [loBopoTr. Oceast
cuMmeTpus. PUrypbl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocH. IlapamienbHblii nepeHoc.

[Tonarue nBuxeHus u ero cpoiictBa. PaBenctBo ¢uryp. IlposiBieHuss cuMMeTpuu B MPUPO/JIE,
KHUBOIIUCH, CKYIBIType, apxurekrype. Kommosunuu aBwkeHMHA (IpOCTEHIIME TNPUMEpPHI).
[IpumeHeHne B reOMeTpUYECKUX 3a7a4ax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA VYIJYBJIEHHOM YPOBHE OCHOBHOI'O OBUIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIN4YHOCTHBIE pe3yJabTaTbl OCBOCHUA IIPOTrPaAaMMBbI ITO MAaTEMATUKE XapaKTEPU3YIOTCS B YaCTH:



1) maTpMoOTH4YeCKOro BOCIIUTAHUS

IIPOSIBJICHUEM MHTEpeca K IIPOLUIOMY M HACTOAILIEMY POCCHMCKOM MaT€MAaTHKH, IEHHOCTHBIM
OTHOLLIEHUEM K JOCTHUKEHUSAM POCCUMCKUX MATEMATHUKOB M POCCHICKON MAaT€MAaTHYECKOM IIKOJIbI, K
WCTIOJIB30BAHUIO ATUX JOCTHKEHUH B IPYTrUX HAyKax M NPUKIIAJHBIX cepax;

2) IrpamaAaHCKOro U 1yXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUS

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpaKAaHWHA M peaju3allid ero Ipas,
MPEJCTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpoLEyp TPakJaHCKOTO o0IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUH HAyKH, OCO3HAHHEM
BAJKHOCTH MOPAJILHO-3THYECKUX IPUHLIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TPY/10BOr0 BOCIIMTAHUS

YCTaHOBKOﬁ Ha AKTHUBHOC YYaCTHUC B PCHICHUU IIPAKTUYCCKUX 3aldad MaTeMaTU4EeCKOM
HaIpaBJICHHOCTHU, OCO3HAHUCM BaAXHOCTH MATCMATHUYCCKOI'O 06pa3013aH1/m Ha MPOTSAXKCHUU BCeH
KHU3HHU OJIA YCHGIJ_IHOI‘/'I HpO(l)GCCPIOHaHBHOI;'I JACATCIIBHOCTH W PA3BUTHUCM HeO6XOI[I/IMBIX YMGHPII;'I,
OCO3HAaHHBbIM BI)I60p0M U IIOCTPOCHUCM I/IHIII/IBI/IIIyaJII)HOf/'I TPACKTOPHUU 06pa3OBaHI/I$I N KU3HCHHBIX
IIJIaHOB C y‘{éTOM JIMYHBIX UHTCPCCOB U O6H.[€CTB€HHBIX HOTpe6HOCTeﬁ;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY W O3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 3ajlau, PEILICHUH, PacCyXJIEHHH, YMEHHIO BHJIETh MaTeMaTHMYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMSA:

OpUEHTaled B JESATeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs 4YeJIOBEKa, NpHUpPOAbl U  OOIIecTBa, I[OHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak chepbl UeIoBeUYeCKOl eI TeTbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH
JUISL PA3BUTHSI [IUBUJIN3ALNAN, OBIAJCHUEM SI3IKOM MAaTEMaTUKH M MAaTEMaTUYECKON KYJIbTYpOU Kak
CPEICTBOM IIO3HAHUS MUPA, OBIAJCHUEM HAaBBIKAMU MCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) pu3nyeckoro BocnuTanus, GopMUPOBaAHUS KYJIHTYPHI 310POBbSI H IMOLHOHAJIHLHOIO
os1aromostyums:

TOTOBHOCTBIO NMPUMEHSATh MaTEeMaTHUECKHUE 3HAHMS B MHTEPECaX CBOETO 370POBbs, BEACHUS
3I0pOBOr0 00pa3a >KM3HU (370pOBOE MHUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATUH M OTABIXA,
perynspHas (Qu3nyeckas aKTHMBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa pedieKkcuu, MpU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO JKe MpaBa IpPyroro 4eloBeka,

7) 3K0JI0rHYecKOro BOCIIMTAHUS:

OpI/IeHTaHI/Ieﬁ Ha TMPUMCHCHHUEC MAaTEMAaTUYCCKHX 3HAHUU JJi1 pCIICHUA 3aJ1a4d B 06J'I3CTI/I
COXPaHHOCTH OKPYKAIOIIeH Cpejbl, IUIAHUPOBAHMS TOCTYIIKOB M OIIGHKH HMX BO3MOXHBIX
MOCTCACTBUIM U OKPYXKAoIIei Cpeasl, OCO3HAaHHWEM TIJI00AIbHOTO XapakTepa HSKOJOTHYECKUX

pobJIeM U yTel uxX perieHus;

8) amanTanuu K U3MEHSIOIUMCS YCJIOBHSIM COUATbHOI M MPUPOTHON CPebl:



TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSIX HEONPECIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO AESITeIbHOCTb, B TOM YHUCJIE YMEHHE YUUTbCA y JIPYTUX
TOJIeH, MPUOOPeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETCHIIMH U3 OIBITA

JIPYTHX;

HEOOXOIMMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HaHUHM, (OPMYIHUPOBATH WAEU, MOHSITHS,
TUMOTE3bl 00 OOBEKTaX W SIBIICHUSX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATHh JE(UIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAILIMIO KaK
BbI30B, TpeOYyIOUIMI KOHTPMEp, KOPPEKTUPOBaTh NpPUHUMAEMble peIIeHUs U JCHUCTBUS,
dbopMynupoBath u OLICHUBATh pUCKH u MOCJIEJICTBUSI, dbopmupoBath OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl IO MaTeMaTHMKE Ha YpPOBHE OCHOBHOIO OOIIETo
oOpazoBanmsi y oOydaromerocs OyayT cpOpMHUPOBaHBI MeTANpeIMeTHbIE  Pe3yabTaThl,
XapaKTepu3yroIuecs OBJIaJIEHUEM YHHUBEPCAIbHBIMU [MO3HABATEIbHBIMU JIENCTBUAMU,
YHUBEPCATbHBIMH KOMMYHHKATUBHBIMU  JIEHCTBUSAMH W  YHUBEPCAIbHBIMH  PETYISTUBHBIMU
EUCTBUSIMU.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Bba3oBble Jlornyeckue aeicTBUA:

BBISIBJIATh U XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKU MaTeMaTHYECKUX OOBEKTOB, MOHITUH,
OTHONIIEHUH MEXJy TMOHATUSAMHU, (QOPMYIUPOBATh OINpEAENeHUs TMOHATUH, YCTaHaBJIMUBATh
CYIIECTBEHHBI NpPU3HAK KJIAcCHU(PUKAIMM, OCHOBAHUS Uil OOOOLIEHMS M CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO AHAJIN3A;

BOCIPUHHUMATh, (OPMYIUPOBATH U NPEOOpPA3OBbIBATh CYXKJEHHUS: YTBEpAUTENbHbIE H
OTpHILIATENIbHbIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITh MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MPOTUBOpeuMs B (hakTax,
JIAHHBIX, HAOJIIOJICHUSX M YTBEP)KICHMSX, MpeiiaraTb KpUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUMIL;

ACIaTb BBIBOABI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIO‘{CHI/II>'I, YMOSaKJ'IIO‘-ICHI/Iﬁ 110 aHaJIOT'HuH,

pa3buparh J10Ka3aTeNbCTBA MAaTEMaTHMYECKUX YTBEpXKJIEHHH (TMpsMble W OT MPOTHUBHOIO),
NPOBOJUTH  CaMOCTOATENbHO  JIOKA3aTeNbCTBA  MAaTEeMAaTH4YECKUX  (PAKTOB,  BBICTPAUBATh
apryMEHTallli0, MPHUBOJIUTH IPUMEPBl M KOHTPIPHUMEPHI, NPHUMEHSATh METOJ MaTeMaTUYECKON
MHAYKIIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BbIOMpATh croco0 peuieHus yueOHOH 3amauu (CpaBHMBATH HECKOJBKO BAPHAHTOB pEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoparebcKue AeiCTBHS.



HCIIOJIb30BaTh BONPOCHI KaK MCCIIEOBATEIbCKUA WHCTPYMEHT IMO3HAHUS, (HOPMYIUPOBATH
BONPOCHL, (PUKCUPYIOIIME MPOTHBOpPEYHE, MPOOIEMY, CaMOCTOSITENIbHO yCTaHABIMBAaTh MCKOMOE U
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MMpoOBOAWUTL 110 CaAMOCTOATCIIBHO COCTABJICHHOMY ILIAHY OSKCIHCPUMCEHT, HCCICAOBAHHUC I10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOrO 06T>CKTa, 3aBHCUMOCTEH 00BEKTOB MCKIY CO6OI>1;

CaMOCTOSITEJILHO (POPMYJIUPOBATh OOOOMICHUS M BBIBOABI 110 pe3ylbTaTaM IPOBEIAEHHOIO
HAOJI0ICHUsI, UCCIIEIOBAHMs, SKCIICPUMEHTA, OIICHUBATh JTOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILIEHUIH;

IIPOTrHO3UPOBATH BO3MOXXHOC Pa3BUTHUC ITPOLICCCA, a TAKKC BbIABUIaTh IMPECAIIOJIOKCHUA O €TI0
Pa3BHUTHUH B HOBBLIX YCJIOBUAX.

Pabora ¢ nundopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh W H30BITOYHOCTH WH(MOPMALIMU, MAHHBIX, HEOOXOIWMBIX IS
peLIeHUs 3a/1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3MPOBATh M  HHTEPIPETHPOBATH  WH(GOPMAIHIO
Pa3NUYHBIX BUAOB U (POPM IPEIACTABICHUS;

BBIOMpaTh (opMy TMpencTaBieHUs WHPOPMALUMU W WDUIFOCTPHPOBATH pEIIaeMble 3aJa4H
CXeMaMHU, AuarpaMMaMH, HHOH TpaduKoil U UX KOMOMHAIMSIMU;

OLICHUBATh  HAA&KHOCT,  MHGOpPMALMKU MO  KPUTEPHUSM,  NPEUIOKEHHBIM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIIHHO.

KOMMyHI/IKaTI/IBHLIe YHuBEpPCaJdbHbLIC yqeﬁm,le JecTBUA:

BOCIIpUHUMATL H (1)OpMy.]'II/IpOBaTB CY,KACHUA B COOTBCTCTBUU C YCIOBUAMHU U LCIAMU
O6HIGHI/I$I, SICHO, TOYHO, 'PAaMOTHO BBIpaKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U MMCbMCHHBIX TCKCTAX,
AaBaThb MOSICHCHUA 110 XOAY PCIICHUA 3ala4u, KOMMCHTHPOBATH HOJ'Iy‘lCHHBIfI pe3yJibTar;

B X0/ OOCYXJEHHS 3a7aBaTh BOMPOCHl IO CYIIECTBY OOCYKTAEeMOW TeMbI, MPOOJIEMBI,
pemaeMon 3a/add, BBICKA3bIBATH HWJICHU, HALEJIEHHBIE HA IOUCK PEIIEHUS, COMOCTAaBJIATh CBOH
CYXACHHSI C CYXICHUSMHU APYTUX YYACTHUKOB JMANora, oOHApyXHBaTh pa3jHude M CXOJCTBO
TIO3UIIHH, B KOPPEKTHOU (hopme GOopMYITHpOBATh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPE/ICTaBIATh PEe3yibTaThl pELIEHUS 3aJauyd, OHKCIEPUMEHTa, HCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hOopMaT BBICTYIUIEHUS € YYETOM 3ajjad Mpe3eHTAallMd U OCOOEHHOCTEH
ayIUTOPHH;

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW WM WHIUBUAYATbHOW pabOTHl TpH
pEeIICHUN y’—Ie6HI)IX MAaTe€MAaTUYCCKUX 3a7ad, IMIpPpHUHUMAThL IECJIb COBMECTHOU ACATCIIbHOCTH,
IUTAHUPOBATh OPTraHU3aIMI0 COBMECTHOM paboOThI, paclpenensTh BUABI padOT, JIOTOBAapPHBATHCH,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOcykaeHus, OOMEH MHEHUH, «MO3TOBbIE
LITYPMbI» U UHBIE); BBIOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C IPYTHUMHU
YJieHaMHU KOMaH/Ibl, OLEHUBATh KAYECTBO PE3yJbTaTa U KaueCTBO CBOETO BKJIaJa B OOLIMI pe3ynbTar
0 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOAECUCTBHUS.



PeryasiTuBHbIe YHHBepcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI JIJISl PEIICHUS B )KMU3HCHHBIX U YUCOHBIX CUTYAIUSIX, OPUSHTHPOBATHCS B
Pa3IMYHBIX MOAX0/IaX MPUHATHS pelIeHUH (MHANBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH, aJTOPUTM pEIICHHs 3aJayd (WK ero 4acTh), BHIOMpATh
crnoco0 pemieHuss C  Y4€TOM HUMEIOIIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

BJIaJCTh crocobamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IpoHecca H pe3yljibTaTa pPCIICHUA
MaTeMaTHYECKOM 3aJa4yu, CaMOMOTHBalluU U pe(l)HeKCI/II/I;

IIPEIBUIIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpM PpELICHMM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HalJIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa JAEATCIBHOCTH IIOCTABICHHONH WENH U  YCIOBUSM,
OOBSCHATH NMPUYMHBI JTOCTHIKCHUS WIN HEIOCTYDKEHHS LIENH, HaXOAWTh OLIMOKY, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BbIpaXXaTb OMOLMUW TIPpU HIYUYCHHUHU MATECMATHYCCKUX 00BEKTOB H (baKTOB, JaBaTb
OMOIHNOHAJIbHYIO OICHKY PCIICHUS 3a1a4U.

NNPEJMETHBIE PE3YJIbTATHI
K koHiy o0yuenus B 8 kjacce o0y4aromuics MoJyduT CaeIyIomue MpeIMeTHbIE Pe3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HMX DJIEMEHTHI, IIOJIb30BAaThCAd UX
CBOMCTBAMHM TIIPU PpELICHUH TEOMETPUYECKUX 3anad. PasiMuaTe TMpU3HAKM U CBOMCTBA
napajuiesiorpaMma, poMoa 1 npsiMoyrojbHHUKa, 10Ka3bIBaTh UX U YBEPEHHO NMPUMEHSTH MPU PELICHUH
F€OMETPUYECKHX 3a/1ad.

Hcnonws30BaTh CBOMCTBA TOUKHU MnepeceUCHus MCIMaH TPCYTroJIbHUKA (I_ICHTpa MaCC) B PCIICHUUN
3aaad.



Brnagers moHsTHEM cpelHEN JIMHUM TPEYrOJbHHUKA M Tpamneluu, NPUMEHSITh UX CBOMCTBA MpPH
pelIeHny reoMeTpuueckux 3aaad. Mcmonb3oBats Teopemy daneca u TeopemMy 0 IpONOPIUOHATIBLHBIX
OTpe3Kax, MPUMEHSTh UX JUIsl pEeLICHUs MPAKTUUECKUX 3a/1a4.

Pacnio3HaBaTh IEHTpPAIbHO-CUMMETPHUYHBIE (UTYpPHI W HCIOJIB30BaTh HMX CBOMCTBA IpH
peuieHuu 3auay.

Bnagers monsTHsIMM 1O0OUS TPEYTOJIBHUKOB, KO3 UIUEHTa MOJI00US, COOTBETCTBEHHBIX
9JIEMEHTOB TMOAOOHBIX TPEYroJbHHUKOB. MIMeTh mpeacTaBieHHE O NMpeoOpa3oBaHUM MONO0US H O
nonobubix (urypax. Ilomp3oBaThCsi mNpU3HAKAMH TMOAOOMS TPEYrOJbHUKOB TPU  PEUICHUH
reoMeTpuyeckux 3ajzad. Jlokas3plBaTb M NPUMEHATh OTHOLIEHMS IPONOPLUUOHAIBHOCTU B
MPSIMOYTOJIBHBIX TpeyrojbHuKax. [I[puMeHsTh nogodue B MpakTHYECKUX 3aauax.

BeBoguTh M Wcmonb30BaTh mpocreiimme  (GopMynbl  JUid  IUIOIIAAM  TPEYroJIbHUKA,
napajiesiorpaMMa, pomba M Tpaneuuu. BpluMcnaTh  (pa3siUYHBIMHM - croco0amMu)  IUIOIIAMb
TPEYroJbHUKA U IUIOUIAJM MHOTOYIOJbHBIX (Uryp (II0JIb3YACh, I/1I€ HEOOXOAUMO, KAIBKYISTOPOM).
3HaTh OTHOILEHHE IUIOLa/ed MOJOOHBIX (UI'Yp M HPUMEHSTh NpU pelleHuH 3aaad. [IpumeHsars
[I0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

[Tonb3oBatbesa Teopemoit Iludaropa /i pemieHns reoMeTpUUECKUX M MPAKTUYECKUX 3a/ad.
CrponTh MaTeMaTHYECKYI0 MOJEIb B IPAaKTHUUECKHUX 3aJadax, CaMOCTOSTEIBHO JeaTh YEpPTEX U
HaxOJUTh COOTBETCTBYIOLIUE JJINHBI.

BiageTs nmoHATHEM BIMCAHHOIO M LIEHTPAJIBHOIO yIJja, yIia MEXKIy KacaTeJIbHOW M XOpIOW,
OIMCAHHOM U BIIMCAHHOM OKPYXHOCTHU TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA, IPUMEHSTH UX CBOMCTBA
IIpY PELICHHUHU 33/a4.

[IpuMeHsTH MOJIyueHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJIEIH Ui 3a]au
peaIbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS C HPUMEHEHHEM NOJ00Ms U
TPUTOHOMETPHH (TIONIB3YSACH, I71€ HEOOXOIUMO, KAIBKYISATOPOM).

K koHIty 00yueHus B 9 kiiacce o0yyaromuics MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAaXOJUTh C HMX IOMOIIBIO
pasiu4HbIe DJIEMEHTEI PSIMOYT'OJIBHOT'O TPEYroabHUKA («pereHue PSIMOYTOJILHBIX
TPEYroJbHUKOBY»). HaxomuTe (C MOMOIIBIO KaNbKYISATOpA) IIMHBI U YTIBI A HETAOIUYHBIX
3HAYEHUI.

ITons30BaThCA (bOpMy.]'IaMI/I MNPpUBCACHUA U OCHOBHBIM TPUTOHOMCTPHUYCCKHUM TOXACCTBOM JJIA
HaXO0XICHUA COOTHOIIIEHUH MCKAY TPUTOHOMETPUUCCKUMU BEJINYNHAMU.

Jloka3pIBaTh TEOpPEMY CHHYCOB U TEOpPEMY KOCHHYCOB, NPUMEHSATh HX I HaXOXKICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYTOJIbHUKOBY), IIPH PELICHUN T'€OMETPHUECKUX
3amad. [IlpuMmeHsATH TONyYyeHHBbIE 3HAHMS TPU PElIEHUU NpakTHUecKux 3anad.llpumeHsTs
TPUTOHOMETPHUIO B 3aJlauax Ha HaXOKJCHUE IJIOIIAIN, BBIBOANUTE U BIIAJAETh TPUTOHOMETPHUECKUMHU
dbopMynaMu I IJIOLIAAM TPEYroJibHUKA, MapajienorpaMma, pomOa, Tpameluuu, BBIBOAUTH U
npuMeHsITh popmyny 'epona u GopMyiy AJs IITOMIAAN BEITYKJIOTO YETHIPEXYTOIBHUKA.

HNmetp mpencraBiieHME O TOMOTETHH, NPUMEHATH B MPAKTUYECKUX cuTyauusax.lcnons3oBaTh
TeopeMbl UeBbl 1 MeHenast nipu penieHnu 3agad.licnons3oBaTe TEOpEMBI O BIIMCAHHBIX yIilax, yriax
MEXIy XOpAaMH (CEKYIITUMHU) U YIJIe MEXTY KacaTeIbHOW U XOPJI0M MPH PEIICHHH T€OMETPUIECKUX



3agad. JlokaspiBaTh M NPUMEHATH TEOPEMbl O IPOU3BEACHHM OTPE3KOB XOpH, O IMPOU3BEICHHH
OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.

Brnagers nmoHsiTHEM KOOpAMHAT HA IIOCKOCTH, padOTAaTh C YpaBHEHHEM MPSMOM Ha TIOCKOCTH.
Brnagers moHATHAMH YTIIOBOTO KO3 PUIIMEHTA ¥ CBOOOHOTO WICHA, TOHUMATh WX TE€OMETPUUICCKUI
CMBICH U CBSI3b YIJIOBOTO KO3(P(PUIIMEHTA ¢ BO3pACTAHUEM U YObIBAHHUEM JIMHEWHOHN (QYHKIMHU. Y METh
pemarb METOJIOM KOOPJMHAT 3a/layd, CBSI3aHHBIC C MApaJICIbHOCTHIO M MEPIECHAUKYISIPHOCTHIO
MPSIMBIX, IEPECEUCHUEM IPSIMBIX, HAXOXKIECHUEM TOUEK I1EPECECUCHUSI.

BeiBOIUTE W BlaneTh YpaBHEHUEM OKPYKHOCTH. Mcrosb30BaTh MeTOJ KOOPAMHAT JUIS
HAXOXKJCHUS TePeceYeHU OKPY)KHOCTEH U MpsAMBIX. Binagers ¢popmynaMu pacCTOSIHUS OT TOYKU JI0
IOpsIMOM, IUIOIAAM NapajieiorpaMmMa B KOOpAMHATaX, MMETh IOHATHE 00 OPHEHTHUPOBAHHOM
momanu. Ilomp30BaTbCsi METOOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 IPU PELICHUH
FEOMETPUYECKUX M IPAKTUYeCKuX 3anad. lIpuMeHATs MeTON KOOpAMHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX N'€OMETPUUECKUX 3a1a4ax.

BJI&I[GTB IOHATHUECM BCKTOpA. YMmeTs CKJIaJIbIBaTb WU BBIYUTATb BCKTOPLI, YMHOXAaTb HAa 4YHCJIO,
BJIaJCTh ImpaBujIaMu TPCYroJIbHUKa n napajjicjaorpamma. BJIaI[eTI) IMPAKTUYCCKUMU
HHTCPIIpCTALlUAMHU  BCKTOPOB. YBepeHHo I[MOJIB30BAaTbCA  KOOpJAHMHATAMH  BCKTOpPA. BJ'Ia,Z[eTB
CJIOKCHHUEM U BBIYUTAHUEM BCKTOPOB, YMHOKCHHNEM BCKTOpA HAa YUCJIO B KOOp/JMHATAaXx.

WNwmers mpencraBnenne o Oasuce (Ha mIockocTH). PackimanbiBaTh BEKTOpPHI MO  Oasucy.
PacknanpiBaTh BEKTOpPHI CHJI C MOMONIBIO MPOCLMPOBAHUS U TPUTOHOMETPUUYECKUX COOTHOILIECHUM.
[IpuMeHsTh MOoTy4YEeHHbIE 3HAHUSI B IPOCTEUIINX (PU3MUECKUX 3a7a4ax.

BJI&I[GTB MOHATUCM CKAJSIPHOI'O IHPOU3BCACHHA BCKTOPOB, IMOHHWMATL €TI0 FGOMeTpI/ILICCKI/Iﬁ
CMBICI MW YBCPCHHO IIOJB30BATHCA Cr'0 BbIPpAKCHHEM B JCKAPTOBLBIX KOOpJAWHATAX. 3HaTh
)II/ICTpI/I6YTI/IBHOCTI> CKaJIApHOTO MPOU3BCACHHUA H €TI0 CBA3b C MPOCHUPOBAHUCM. HpI/IMCHflTI)
CKaJIIpHOC TPOU3BCACHUC BCKTOPOB JId HAXOXKIACHUA [JIMH W YIJIOB. Pemiate TCOMECTPHUICCKUC
3aa4u C IMMOMOIIBIO CKAJIAPHOTO IMPOU3BCACHUA. Hcnons3oBaTh CKaJIIpHOC IMPOU3BCIACHUC BEKTOPOB
B aJ'Il"e6paI/ILIeCKI/IX nu CI)PBPI‘ICCKI/IX 3agadax.

Bnagets moHsSTHIMH MNpaBUJIIBHOTO MHOI'OYI'OJIbHUKA, IJHMHBI OKPYKHOCTHU, IJIMHBI OYT'H
OKPY’KHOCTU U paI[HaHHOﬁ MCEpPbI yIJid, BBIYUCIIATH IUIOMIAAb Kpyra U €ro yacteil. [IoHUMaTh CMBICT
qyucia T. HpI/IMeHﬂTI) MOJIYYCHHBIC YMCHUS ITPU PCUHICHUHN MPAKTHUYCCKUX 3a/1a4. 3HaThL HCTOPUYCCKUC
CBCACHUA 00 HU3MCPCHUU JIMHBI OKPYKHOCTH U IUIOIIAAN KpyTa.

Wwmets mpencraBieHne o mpeoOpa3oBaHUU MIIOCKOCTH, O JABWKEHHUsIX. HaxoauTe ocu, LEHTpHI
CUMMETpUN (Uryp, HEHTPbl MOBOPOTA, HAXOJAUTh KOMIIO3MIMM TNPOCTEHIINX MpeoOpa3zoBaHUM.
[IpuMeHATH NBUKEHUS TUIOCKOCTHU IIPHU PELIEHUN T€OMETPUYECKUX 3a/1a4.

IIpuMeHsTh MOJIyYE€HHBIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHUYECKHE MOJIEIH Ul 3a1a4
peaIbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHUS C TMPUMEHEHHEM IMOJ00Us U
TPUTOHOMETPUYECKUX (YHKIHH (IOJIb3YACH, T HEOOXOAUMO, KAIbKYISITOPOM).



8 KIIACC

Neo HamMmeHoBaHue pa3zienioB U KonuuecTBo yacoB DOnexTpoHHbIE (U POBLIC)
n/m TEM IPOTrpaMMbl o0Opa3oBaTeNbHbIE PECYPCHI
Bcero Kontponbnble I[IpakTtnueckue
paboThI paboThI
1 Yerblp€XyroabHUKH 22 1 [[bubaunoreka [IOK
https://m.edsoo.ru/a5ch98eb]]
2 IlomoGue 16 1 [[BubmunoTeka [JOK

https://m.edsoo.ru/a5ch98eb]]
3 Ilnomans 16 1 [[BubmuoTeka [JOK



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

No HaummenoBaHue pa3zienoB u KonnuecTtBO yacoB
n/n TEM IPOTrpaMMBbl

Bcero KontposbHble IIpakTnueckue

paboThI paboThI

4 Teopema IIudaropa u 18 1

HayaJjia TPUTOHOMETPUH
5 Vel u 20 1

YeThIPEXYTOJIbHUKH,

CBSI3aHHBIE C OKPYKHOCTBHIO
6 IloBropenue, 0600menune, 10 1

CUCTeMaTu3alusl 3HAaHUH
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOTPAMME
9 KJIACC
Ne HammeHOBaHHE pa3feiioB U TEM KonuuectBo 4acos
/T MIPOrPaMMBbI

Bcero KontponbsHbie [IpakTuueckue
paboTHI paboThsI

1 Pemienue TpeyrojJbHUKOB 22 1
2 Tlopobue TpeyroJbHUKOB 12 1
3 Meron KoopAMHAT 10 1
4 BekTopbl 20 1
5 JlnuHa OKPY)KHOCTH U 16 1

TUIOMIA/lb Kpyra
6 JIBroKkeHUs IIIOCKOCTH 10
7 TloBTopenue, 0000meHune, 12 1

CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO 102 6 0

YACOB I10 [TPOTPAMME

IHHOACHUTEJIBHAA 3AIINCKA

B coBpemenHoM mm¢ppoBOM MHUPE BEPOSTHOCTH M CTATUCTHKA
3HaYMMOCTh KaK C TOYKHM 3pEHUs NPAKTUUYECKUX MPHUIIOKEHUH, TaK
HEOOXOIMMOM KaXKIOMY ueloBeKy. Bospacraer uucino npodeccuii,

DnekTpoHHbIe (IU(POBHIE)
o0pa3oBaTenbHbIE PECYPCHI

https://m.edsoo.ru/a5cb98eb]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/a5ch98eb]]

[[BubmunoTeka [JOK
https://m.edsoo.ru/a5cb98eb]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/a5cb98eb]]

OnexTpoHHbIE (IIU(POBEIE)
00pa3oBaTeNbHBIE PECYPCHI

[[BubmmoTexa LIOK
https://m.edsoo.ru/dddde230]]

[[bubmuoteka [IOK
https://m.edsoo.ru/dddde230]]

[[BubmmoTeka IIOK
https://m.edsoo.ru/dddde230]]

[[bubmuoteka [IOK
https://m.edsoo.ru/dddde230]]

[[BuGmmoTexa IIOK
https://m.edsoo.ru/dddde230]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/dddde230]]

[[BubmmoTexa IIOK
https://m.edsoo.ru/dddde230]]

npuoOpeTaroT BCE€ OONBIIYIO
U UX poiu B 0Opa3oBaHUM,
NPpU OBJAICHUN KOTOPBIMH
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TpeOyeTcs Xopornas 0a30Basi MOJrOTOBKA B 0OJIACTH BEPOSITHOCTU M CTATHCTUKH, TaKasl MOJATrOTOBKA
BaYKHA JIJIS1 MPOAOJIKEHUSI 00pa30BaHUs U JUIsl YCIEIIHOM MpodeccuoHaNnbHON Kapbephl.

Kax/iplif 4enoBek MOCTOSHHO NMPUHUMAET PEHICHUsT Ha OCHOBE MMEIONIMXCS y HEro JaHHBIX.
Jlsis 000CHOBAaHHOTO TPHUHSTUS PEIICHUS B YCIOBUSX HENOCTAaTKa WM H30bITKa WH(MOpManu
HEOOXOMMO B TOM YHCJIE XOPOIIO chOpMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIILICHHE.
MMeHHO TI0TOMY BO3HHKIA HEOOXOAMMOCTh (DOpMHpPOBATH y OOydaromuxcs (HYHKIMOHAIBHYIO
IPaMOTHOCTh, BKIIOYAKOIIYI0 B ce0S yMECHHE BOCHPUHUMATh M KPUTHYCCKH aHAIU3UPOBAThH
nH(OPMAIIHNIO, TPEACTABICHHYI0 B pa3IUYHBIX (OopMax, MOHMMATh BEPOSTHOCTHBIA XapakTep
MHOTHX PEaTbHBIX MPOIIECCOB U 3aBUCHMOCTEH, IIPOU3BOIUTH IPOCTEHIIINE BEPOSITHOCTHBIC PACYETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMH MpPUHLUIIAMU cOOpa, aHaiu3a U MPEICTaBICHUS
JAHHBIX W3 pa3iuyHbIX cdep KU3HM OOIIECTBA M TOCyHapcTBa IMPHOOMIAeT OOydYaroUIMXcs K
oOlIecTBEeHHBIM HHTepecaM. M3ydueHne OCHOB KOMOMHATOPUKH pPa3BUBACT HABBIKM OPIraHU3AIMU
nepebopa W mojcuéra yHcia BapUAHTOB, B TOM YHMCIIC B NPUKIAJHBIX 33/Ja4ax. 3HAKOMCTBO C
OCHOBaMU TeopuH rpadoB co31aéT MaTreMaTudeckuil pyHaaMeHT Uit GOpMUPOBAHMS KOMITETEHIIHH
B obnactu MHPOpMATUKK M LU(POBBIX TeXHONOTWH. IIpyM M3ydeHMM CTAaTUCTUKU M BEPOATHOCTU
o0oramfaroTcsi MpeACTaBICHUS OO0YYalOIIUXCS O COBPEMEHHOM KapTUHE MHUpa U METOJax €ro
uccleToBaHusl, (OPMHUPYETCs] MOHUMAHUE POJIM CTAaTUCTUKHM KaK MCTOYHHKA COLMAIBHO 3HAYMMOM
MH(OPMALIUY U 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBHM C JaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl yueOHOTo Kypca «BeposTHOCTD
U CTaTUCTHKa» OCHOBHOTO 00IIero o0pa3oBaHus Ha yriayOJEHHOM YpPOBHE BBIIEICHBI CIEAYIOLIUE
coaepkarenbHO-MeToandYeckre nuHuM: «lIpencraBineHne NaHHBIX M ONUCATENIbHAs CTAaTUCTHKAY,
«BepoarHocTh», «2JIeMEHThl KOMOWHATOpHKW», «BBemeHue B Teopuro rpadoBy», «MHOXKECTBAY,
«Jlorukay.

Copepxanue nuHun «lIpencraBnenre TaHHBIX U ONUCATENbHAs CTATUCTUKA» CIYKUT OCHOBOM
1 OPMHUPOBAHUS HABBIKOB pabOThI ¢ MHPOPMALUEl: OT YTEHUsI U MHTepHpeTanun MH(opMarum,
Ipe/ICTaBIeHHON B TaOiuIax, Ha Juarpammax U rpadukax, A0 cOopa, IpeACTaBICHUsS W aHaJIM3a
JAHHBIX C MCIIOJIb30BAaHMEM CTAaTHCTHUECKUX XapaKTEpUCTHK CpPEIHMX M paccenBaHus. Paboras c
JTaHHBIMH, OOydJarolmuecs y4yaTcsli CUYUTBIBATH U MHTEPIPETUPOBATH JIAHHBIC, BbIJIBHUIaTh,
apryMEHTHpPOBaTh M KPUTUKOBATh NPOCTEHIINME THUMOTE3bl, Ppa3MBIIUIATh Hajd (aKTopamH,
BBI3bIBAIOIIMMH H3MEHYMBOCTh, M OLIEHWBAaTh UX BIIMSHME HA pPAcCMaTpUBAeMble BEIUYMHBI U
ITPOLIECCHI.

HNHTynTHBHOE NIPEACTABICHUE O CIIy4alHOW MU3MEHYUBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEU
U TEHJCHIMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JUIS U3YYEHHUS TEOPUHU BEPOATHOCTEH. bonbiioe
3HAYEHHUE MMEIOT MPAKTHUYECKHUE 3a[aHusA, B YACTHOCTHU OIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU
MOJEIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJAUTCA KaK Mepa MpaBAONOA0OHs CiydaiiHOTO coObiTus. [lpu
M3Y4eHUH Y4eOHOro Kypca oOydarouiyecsi 3HAKOMSTCS C MPOCTEHIIMMU METOJaMHU BBIUMCIICHUS
BEPOSITHOCTEN B CIIy4yalHBIX HKCIIEPUMEHTAX C PABHOBO3MOXHBIMHM 3JIEMEHTApPHBIMH HCXOJIaMH,
BEPOSATHOCTHBIMU 3aKOHAMH, IO3BOJIAIOIIMMHU CTaBUTh U pemniath Oosee CloXHbIE 33aaud. B
yu4eOHBIH KypC BXOJAT HAYalbHBIC MPEACTABICHUS O CIYYalHbIX BETUYMHAX M WX YHUCIOBBIX
XapaKTePUCTHKAX.

B pamkax yueGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOYKECTBaMHU U
OCHOBHBIMH OTEpAllMsIMU HAJ MHOXXECTBAMHU, PACCMATPHUBAIOTCS MPUMEPHI MPUMEHEHUs TpadoB U
JJIEMEHTOB TEOPHUU MHOXECTB [UJISl pEIICHHs] 3a]ad, a TaKXe WCIOJb30BAaHUA B JIPYTHUX
MaTEeMaTHYECKUX KypcaxX U yUeOHBIX MpeaMeTax.



Ha u3ydenne yaeOHOTO Kypca «BeposTHOCTh M CTaTUCTHKA» OTBOAUTCSA 68 yacoB: B 8 Kjacce
— 34 gaca (1 gac B Henento), B 9 knacce — 34 yaca (1 yac B Henenio).

COJAEP/KAHUE OBYYEHUA
8 KVIACC

MHosecTBO U moIMHOXecTBO. [Ipumepbl MHOXKECTB B OKpyxatoiiem mupe. [lepeceuenue u
oObenuHeHne MHoxecTB. Jluarpammbl Ditnepa. YUucioBele MHOXecTBa. [IpumMepbl MHOXKECTB U3
KypcoB anreOpsl 1 reoMeTpui. [lepeuricieHne 31eMeHTOB MHOXKECTB C MTOMOIIbI0 OPraHU30BaHHOTO
nepebopa u npaBuiia yMHOKeHHsI. POpMyIia BKIIOUEHUS -UCKIIIOUSHHUS.

OneMeHTapHble cOOBITHSA. BeposTHOCTH ciaydallHBIX COOBITHH. ONBITHI C PABHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITUAMU. Ciy4aiiHbIi BBIOOD.



W3mepenue paccenBaHMsS YMCIOBOrO MaccuBa. Jlucmepcuss M CTaHJapTHOE OTKJIOHEHHE
yrcioBoro Habopa. CBoiicTBa AUCIEPCUU U CTaHIAPTHOTO OTKJIOHEHHs. J[MarpaMMbl paccerBaHUs
IBYX HaOII0aeMBbIX BeIMYWH. JIMHEHAs CBsI3b HA TUarpaMMe pacCeuBaHUs.

HepeBo. JlepeBo ciyuaiiHOro skcriepuMenTta. CBOWCTBa JEPEBbEB: €IWHCTBEHHOCTb MYTH,
CBSI3b MEX/Y YHUCIOM BepiiuH U yucioMm pébep. [lonstue o mimockux rpadax. Pemenne 3amay c
IIOMOUIBIO J€PEBHEB.

Jlornueckue coro3bl «U» u «MJIN». CBsi3b MEXKIy TOTUYECKUMHU COI03aMU U OTEpalusiMU Hal
MHOXeCTBaMU. VIcronp30BaHne JOTHYECKUX COIO30B B alireope.

CrnyuaiiHble cOOBITHSI KaK MHOKECTBA 3JIEMEHTApHBIX cOOBITUH. [IpOTHBONONOKHBIE COOBITHSL.
Onepanuu Haa coObITUIME. DOpMYyIia CIOKEHHS BEPOSITHOCTEH.

[IpaBuino yMHOXXEHUsI BEpOSTHOCTEH. YCIIOBHAas BEpOATHOCTh. lIpeacTtaBiieHwe cCiydyailHOrO
JKCIIEpPUMEHTA B BUJE epeBa. HezaBucrumbie COOBITHSI.

9 KJIACC

Kombunatopaoe mpaBmino ymHoxkeHusi. IlepectaHoBku u (akropuan. Umcino couyeraHuil u
tpeyroiabHuk [lackansa. CpolictBa uymcen coueranuil. bunom HbroTona. Pemenue 3amau ¢
UCIOJIb30BAHUEM KOMOMHATOPHUKHU.

I'eomeTrpuueckass BeposTHOCTh. Ciy4ailHbI BBIOOp TOYKM M3 (UTYpbl Ha IUIOCKOCTH, W3
OTpe3Ka, U3 Jyrd OKPYKHOCTH.

Wcnpitannda. Yenex u Heynawa. Cepus ucnbITaHui 10 nepBoro ycnexa. Cepusi MCHBITaHUM
bepuynnu. BepositHoctu coObiTMii B cepun  ucnbelTaHuil bepnymmu. Ciyuaiiueiii BbiOOp U3
KOHEYHOT'O MHO>KECTBA.

CrnyvaiiHast BeIMYMHAa M paclpeneieHue BeposTHOCTe. IlpuMmepsl ciydallHBIX BETUYMH.
Baxknble pacnpeneneHus — 4YHCIO TONBITOK B CEPUM HMCIBITAHWM J0 IEPBOrO YCIEXa M YHUCIO
yCIIEXOB B CepHH UcIbITaHui bepHymm (reomerprueckoe 1 OMHOMUAIBHOE PACHIPEeICHHS).

MareMatnueckoe OXKHIaHHUE CIy4yalHON BeNWYMHBI. (DU3UYECKUN CMBICI MaTEMaTUYECKOIO
oxxuanus. lIpumepsl HCIONB30BaHMS MATEMaTUYECKOro OXuJaHus. Jlucrepcuss M craHmapTHoe
OTKJIOHEHHE Cly4yaliHOW BennuuMHbl. CBONMCTBAa MaTEMAaTHYECKOIO OXKHUIAHUS M JUCIEPCUU.
MareMatnueckoe 0KHIaHUE U JUCIIEPCUS U3YUEHHBIX PacpeleIeHUN.

HepasencrBo YeObrméBa. 3akoH OoyblIMX yucen. MareMaTndecKue OCHOBAHUS H3MEPEHMUS
BeposiTHOCTeH. Ponb 1 3HaueHHe 3akoHa OOJBIIMX YMCEN B HayKe, B MPHPOJIE U OOILIECTBE, B TOM
Yyclie B COLMOJIOTMYECKUX 00CIIEOBAHUSIX U B U3MEPEHUSX.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA INPOI'PAMMbBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATHCTHUKA» HA YIVIYBJIEHHOM YPOBHE OCHOBHOI'O
OBLIETO OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yJbTaTbl OCBOCHHS ITPOrpaMMBI 110 MATCMATHUKE XapPaKTCPU3YIOTCSI B HaCTHU:
1) naTpHOTHYECKOr0 BOCIIUTAHUS:
IIPOSIBJIECHUEM MHTEpEca K MPOIIJIOMY M HACTOSLIEMY POCCHHCKONW MaTeMaTHKH, IEHHOCTHBIM

OTHOIIIEHUEM K JTOCTHKEHHSM POCCHICKMX MAaTEMaTUKOB M POCCUUCKON MaTEMAaTHYE€CKOM MIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHI B IPYTUX HayKax U MPUKIAAHBIX chepax;



2) rpasKIaHCKOT0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA M peaju3allid ero Ipas,
MPEJCTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH,
MPOLIEAYp TPAKIAHCKOTO O0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHUEM JIOCTHKCHHUN HAyKH, OCO3HAHHEM
BAKHOCTHU MOPAJIbHO-3THYCCKUX IIPUHIUIIOB B ACATCIBHOCTH y‘-IéHOI‘O;

3) TPY10BOT0 BOCTIMTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE B PELICHUM IPAKTUYECKMX 3aJad MaTeMaTH4eCKOU
HAIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHYeCKOro 00pa3oBaHHs Ha MPOTSHKEHUH BCeH
KU3HU JUIS YCHEIIHON NpoeCCHOHAIbHOU NEeATENIbHOCTH M Pa3BUTHEM HEOOXOAUMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM HHIUBUAYATBbHOW TPAeKTOpUU OOpa30BaHUS W KU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

CIIOCOOHOCTBIO K OMOILMOHAILHOMY M J3CTETHUYECKOMY BOCHPUATHUIO MaTEMaTHUYECKHUX
O00OBEKTOB, 3a7a4, PEIICHUN, PacCYXICHUU, YMCHHIO BHJIETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHoOCTel HAYYHOT0 MO3HAHMSA:

OpHEHTAIell B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX NpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX ~pa3BUTHs 4YeJIOBEKa, MPHUPOAbI U OOIIecTBa, I[OHUMaHHEM
MaTeMaTHYECKON HayKH KaK c(hepbl UeIOBEUYECKOM NeATETbHOCTH, ITANOB €€ pa3BUTHUS M 3HAYMMOCTH
JUISL Pa3BUTHS LIUBUIU3ALMH, OBIAJACHUEM S3BIKOM MAaTEMaTUKU M MAaTEMaTUYECKON KYJIbTYpOH Kak
CPEICTBOM IMTO3HAHUS MUPA, OBIAJCHUEM HAaBBIKAMM MCCIIEIOBATEIbCKON JEATEIbHOCTH;

6) puzuueckoro BocnuTaHusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI H IMOIIMOHAILHOIO
Oslaromosty4ms:

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKHE 3HAHMS B MHTEPECAX CBOETO 370POBbs, BEACHHUS
310pOBOro o0pa3a JKM3HU (370pOBOE MHUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATUH M OTABIXA,
perynspHas (Qu3nyeckas aKTHMBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa pedieKkcuu, MNpU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eloBeka,

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

OpHEHTalell Ha NPUMEHEHHE MaTeMaTUYEeCKUX 3HAHMU I pEelIeHus 3a7ad B 001acTH
COXPaHHOCTH OKpPYKAalOIIeW Cpeipl, TUTAHUPOBAHHS TOCTYIIKOB M OIIGHKH MX BO3MOXHBIX
MOCTIENICTBUM Ui OKpYXarollell cpeabl, OCO3HAaHHEM TIJI00aIbHOTO XapaKTepa HKOJOTHYECKUX
po0JsieM U myTel UX pelieHus;

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBUSIM COLMATBLHON U PUPOIHOI cpebI:

TOTOBHOCTBIO K ﬂeﬁCTBHHM B YCJIOBUAX HCOHpe)ICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH YCPE3 MNPAKTHYCCKYIO ACATCIBHOCTH, B TOM YHCJIC YMCHHUC YYUTHCA Yy JPYIrux
JIIOI[CI‘;I, HpI/IO6peTaTB B COBMECTHOI1 JACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKHM 1 KOMIICTCHIIMH W3 OIIbITA

JIPYTHX;



HEOOXOAUMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HaHWH, (OPMyIMpOBATH HICH, MOHATHUS,
TUNoTe3sl 00 OObEKTaX U SBJIECHUSAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABaTh JE(MHUIUTEHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATD CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TpeOyromMii KOHTpMEp, KOPPEKTUPOBATh MpPUHUMAEMble pEUIeHUs U  JIeHCTBUS,
(bopMyIMPOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynabraTe oOcCBOGHHMS MpOrpaMMmbl MO MaTE€MaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanusi y oOywaromerocs OyayT cpOpMUPOBaHBI MeTaNpeIMeTHbIE  Pe3yabTaThl,
XapaKTEPHUIYIOITHECS OBJIaJICHUEM YHUBEpCaTbHBIMHU [MO3HABATEILHBIMU JIEUCTBUAMU,
YHUBEPCAIbHBIMM ~KOMMYHUKATUBHBIMU  JCHCTBUSIMU W  YHUBEPCAJIBHBIMU  PETYJISATUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jiornuyeckune aeicTBUA:

BBISIBJIATh U XapaKTEpU30BaTh CYILECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX OOBEKTOB, MOHITUH,
OTHOIIEHUH MEXJy TMOHATUSAMHU, (QOPMYIUPOBATh OINpEAENIEHUs IMOHATUH, YCTaHaBJIUBATh
CYIIECTBEHHBIN NpPU3HAK KJAacCU(UKALMM, OCHOBAHUS Ui OOOOLIEHMS U CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIPUHHUMATh, (OPMYJIUPOBATH U MPEOOpPA3OBbIBATh CYXKJIEHHUS: YTBEpAUTENbHbIE W
OTpHILIaTENIbHbIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIATh MaTeMaTHMYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpEUYUs B (akTax,
JIAHHBIX, HAOJIIOJICHUSX M YTBEP)KICHMSX, MpeiaraTb KpUTEPUH I BbISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUML;

ACJIaTb BBIBOABLI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMOSaKHIOquHﬁ, YM033.KJIIO‘ICHI/II>'I 110 aHaJIOT'HuH,

pa3duparh J10Ka3aTeNbCTBA MAaTEMaTHMUYECKUX YTBEpXKJIEHHH (TMpsiMble W OT MPOTHUBHOIO),
MPOBOAUTh  CAMOCTOATEIBHO  JIOKa3aTelbCTBA  MaTeMaTU4YeCKuX  (aKkToB,  BBICTpaUBaTh
apryMEeHTaluI0, MPUBOIUTH IIPUMEPbl U KOHTPIPUMEPBI, NPHUMEHATH METOJ] MaTeMaTUYECKON
MHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS;

BBIOMpaTh CHoco0 perieHusl ydeOHOHM 3agaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pELICHMS,
BbIOMpaTh HanOoJIee MOIXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBHA:
HCIIOJIb30BaTh BONPOCHI KaK MCCIIENOBATEIbCKUA HMHCTPYMEHT IO3HAHUS, (HOPMYIHpOBAThH

BOIIPOCHL, (PUKCUpYIOIIME MPOTHBOpEYHE, MPOOIEMY, CaMOCTOSITEIbHO yCTaHABIMBaTh MCKOMOE U
IaHHOe, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3UIINI0, MHEHHE;



MPOBOJIUTh TIO CAMOCTOSITEIHHO COCTAaBICHHOMY IUIAaHY SKCIEPUMEHT, HWCCIECIOBaHHE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00BbEKTa, 3aBUCHMOCTEH 0OBEKTOB MEXKITY COOOM;

CaMOCTOSITEJILHO (POPMYJIUPOBAThL OOOOMICHUS M BBIBOABI 110 pe3yJbTaTaM IPOBEIAEHHOIO
HaAOII0ICHUsI, UCCIIEOBAHMS, SKCIICPUMEHTA, OIICHUBATh JJOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHUIH;

IIPOTrHO3UPOBATH BO3MOXXHOC Pa3BUTHUC ITPOLICCCA, a TAKKC BbIABUIaTh IMPECAIIOJIOKCHUA O €TI0
Pa3sBUTHU B HOBLIX YCJIOBUAX.

Paborta ¢ undopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh W H30BITOYHOCTH WH(OpPMALMU, MAHHBIX, HEOOXOIWMBIX IS
peLIeHHs 3a/1a4u;

BEIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W  HWHTEPIPETHPOBATH  WHOOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (opMmy mpenacTaBieHus WHGOPMAIMU W WIUIIOCTPUPOBATH peEIlllaeMble 3aadu
CXeMaMH, AuarpaMMaMiu, UHOU rpadukoi U X KOMOMHALIUAMU;

OLICHUBATh  HAA&KHOCT,  MHGOpPMALMKM MO  KPUTEPHUSM,  IPEUIOKEHHBIM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIIHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JeCTBUA:

BOCIIpUHUMATL H (1)0pMy.]II/IpOBaTI) CYyXKIACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIAMU
O6HI€HI/I$[, SICHO, TOUHO, 'PAaMOTHO BBIPpAKaThb CBOIO TOYKY 3PCHHA B YCTHBIX U MMCbMCHHBIX TCKCTAX,
AaBaThb MOSICHCHUA 110 XOAY PCIICHUA 3ala4u, KOMMCHTHPOBATH HOJ'Iy‘ICHHBIfI pe3yJibTar;

B X0/ OOCYXJEHHS 3a7aBaTh BOMPOCHl IO CYIIECTBY OOCYKTAEeMOW TeMbI, MPOOJIEMBI,
pemaeMon 3a/add, BBICKA3bIBATH WJICH, HALEJIEHHBIE HA TOUCK PEIIEHUs, COMOCTAaBIIATh CBOH
CYXKACHHSI C CYXICHUSMHU APYTUX YYACTHUKOB JMaNora, oOHapyXHBaTh pa3iHude M CXOJCTBO
TIO3UIINH, B KOPPEKTHOU (hopme GOopMYITHpPOBATH pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPE/ICTaBIATh PEe3yibTaThl pELIEHUS 3aJauyd, OHKCIEPUMEHTa, HCCIEJOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (OpPMAT BBICTYIUIEHUS C Y4€TOM 3a/ad Mpe3eHTalul U 0COOEHHOCTEH
ayJIUTOPHH;

MIOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYAIbHOW pabOTHl HpH
pEeIICHUN y’—Ie6HI)IX MAaTe€MAaTUYCCKUX 3a7ad, IMIpPpHUHUMAThL IECJIb COBMECTHOU ACATCIIbHOCTH,
IUTAHUPOBATh OPTraHU3aIMI0 COBMECTHON pabOThI, paclpenensTh BUABI padOT, JIOTOBApPHUBATHCH,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOCykaeHus, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS C JPYTUMHU
YJIeHaMU KOMaH/bl, OIIEeHUBAaTh Ka4eCTBO Pe3yJibTaTa U KaueCTBO CBOETO BKJIaJAa B OOLIMI pe3yibTar
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yJaCTHUKAMHU B3aUMOACHCTBUSI.



PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JIJISl PEIICHUS B )KMU3HCHHBIX U YYEOHBIX CHUTYAIUSIX, OPUECHTHPOBATHCS B
Pa3IMYHBIX MOAX0IaX MPUHATHS pelIeHu (MHAUBUIyallbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aIrOPUTM pEIleHUs 3ahayd (WIM €ro 4acTb), BbIOMpATh
crnoco0 pemeHuss C  y4€TOM HMEIOIIMXCS  PEcypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTp().]'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IpoHecca H pe3yljibTaTa pPCIICHUA
MaTeMaTH4eCKOM 3aJa44d, CaMOMOTHUBALlNU 1 pe(bJ'IGKCI/II/I;

IPEIBUAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IPH pELICHUH 3334, BHOCHUTbH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HalIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa ESATEIbHOCTH TIIOCTABICHHOM WENW W YCIOBUSM,
OOBSCHATH NMPUYMHBI JTOCTHIKCHUS WIN HEIOCTYDKEHHS LIENH, HaXOAWTh OLIMOKY, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BbIpaXXaTb OSMOLMUW IIPpU H3YUYCHHHM MATCMATHYCCKUX 00BEKTOB U CbaKTOB, JaBaTb
SMOIHOHAJIbHYIO OLICHKY PCIICHUS 3aa4U.

NPEAMETHBIE PE3YJIbTATHI
K xonity 00yuenus B 8 ky1acce 00y4Jaromuiics MOTYyYUT CICTYIONMINE TPEAMETHBIC PE3YIbTAThI:

OHepI/IpOBaTB MOHATUSIMU  MHOKCCTBA, [MOAMHOX>KCCTBA, BBIINOJHATE  OICpAllMKd  HAJ
MHOKECTBaAMMU: O6’B€)II/IH6HI/IG, MEPECCUCHUC, MEPCUHUCIIATL SJIEMCHTBI MHOXCECTB C HCIIOJIB30BAHUEM
OpraHru30BaHHOT O nepeGopa n KOM6I/IHaTOpHOFO IpaBHJia YMHOXKCHUS.

HaXOIlI/ITB BCPOATHOCTHU CJ'Iy‘-IElfIHLIX cOoOBITHI B CJ'Iy‘-IElﬁHLIX OIIbITaX, 3Hasgd BCPOATHOCTU
DJICMCHTApPHBIX CO6BITPII7[, B TOM YHCJIC B OIIBITaX C paBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I,
HUMCTDB IIOHATHUEC O CJ'Iy‘-Iﬁ.fIHOM BBI60pC.



OnuceiBaTh JaHHBIE C TOMOINBIO CPEIHUX 3HAUYEHUN M Mep paccemBaHus (Iucrepcus u
CTaHJIapTHOE OTKJIOHEHUE). YMETh CTPOUTh U MHTEPIPETUPOBATH JUArpaMMmbl pacCeUBaHUs, UMETb
MIPEACTABJICHUE O CBSI3U MEXAY HAOII0JaeMbIMU BEIMYHMHAMMU.

Wwmets npencTaBieHue o AepeBe, 0 BepIInHax u pédpax AepeBa, UCIOIb30BAHNUH JAEPEBHEB MPU
pelIeHNH 3a/1a4 B TEOPUM BEPOSITHOCTEH, B JPYTruUX Y4eOHBIX MaTeMaTHUECKUX Kypcax U 3ajaad U3
JPYTrUX y4eOHBIX MPEIMETOB.

OmnepupoBaTh TMOHATHEM COOBITUS KAaK MHOXKECTBA JJIEMEHTAPHBIX COOBITUH CIy4ailHOTO
OIIbITA, BBINOJHATH ONEpallMM HajJ COOBITHUSMH, MCIOJIb30BAaTh MPU PEIICHUH 3a/1ad JuarpaMMbl
Ditnepa, YUCIOBYIO MPSAMYIO, IPUMEHSTH (DOPMYITY CIIOKEHHS BEPOSATHOCTEH.

[Tonb30BaThcst  TMPAaBUIOM  YMHOXKEHHUSI ~ BEPOSTHOCTEH, UCIOIB30BaTh  JEPEBO  JUIA
MIPEJICTABJICHHSI CITYYaifHOTO OIBITa NpU perieHnn 3anad. OnepupoBaTh MOHIATHEM HE3aBUCUMOCTH
COOBITUH.

K koHIy 00yueHus B 9 kij1acce o0yyaromuncs MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

ITonb3oBaThes KOM6I/IH8.TOpHLIM IIpaBHUJIOM YMHOXCHUA, HAXOAUTHb HYUCIO IICPECTAHOBOK,
YHCJII0 COquaHHﬁ, IMOJIL30BATLCs TPECYIrOJIbHUKOM ITackans IIpu pCUICHHWU 3aJa4, B TOM YUCIIC Ha
BBIYMCIICHUC BepOHTHOCTCﬁ COOBITHH.

Hcnonb30BaTh MOHATHE TEOMETPHUYECKON BEPOSTHOCTH, HAXOIUTh BEPOSITHOCTH COOBITHI B
OMBITaX, CBSI3AHHBIX CO CIyYallHBIM BBIOOPOM TOYEK M3 IUIOCKOW (UTYpBI, OTpe3Ka, ATUHBI
OKPY>KHOCTH.

HaXOI[I/ITB BCPOATHOCTHU COOBITHII B OIIbITax, CBA3AHHBIX C HCIBITAHUAMU JO JOCTHXKCHHA
TNEpBOTO YyCIi€Xa, B CCPUAX HUCITBITAHUHN BepHy.TIJ'II/I.

Hmerb mnpezicTaBieHHE O CIy4YalHBIX BEJIMYMHAX M OINO3HABaTh CllyyailHble BEIMYUHBI B
SIBJIGHUSIX OKPY)KAIOILIEr0 MHpa, ONEPUpPOBAaTh MOHATHUEM «PACHPECICHUE BEPOSITHOCTEN». YMETh
CTPOMUTH PAaCIpPEEIICHNs BEPOATHOCTEN 3HAUEHUH CITy4YalHbIX BEJIMYNH B U3YUYEHHBIX OIIbITAX.

Haxoaute MaTemMaTH4eCcKOe OXHUAAHHE U AUCIICPCHUTIO cnyqaﬁHoﬁ BCIIMYHUHLBI 110
pacnpeaciiCHUO, TPUMCHATh YHUCJIOBBIC XaApPAKTCPUCTUKH U3YUYCHHBIX pacnpeﬂeneHI/Iﬁ Ipu pCHICHUA
3aaa4.

I/IMCTI) HpeI[CTaBJ'IeHI/Ie O 3aKOHEC CJ'Iy‘IaI\/'IHl)Ix YqUCCJI KakK O HpOfIBJ’IeHI/II/I 3aKOHOM€pHOCTI/I B
CIly4ailHOH W3MEHYMBOCTH, TOHUMATh MaTeMaTHYeckoe OOOCHOBaHHME OJIM30CTH YacTOTHl U
BEPOSATHOCTH COOBITHA. VIMETh MpeacTaBieHHE O POJHM 3aKOHAa OOJBIINX YHCET B TMPUPOJE |
oO1ecTBe.



8 KJIACC

Ne  HammeHoBaHme pa3zienoB u KonnuecTBo vyacos OnexTpoHHbIE (LIUPPOBHIE)

n/n TEM MPOrPaMMBbI Beero Kourpoushsie IIpaktudeckue o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

IToBTOpenue kypca 7 knacca 3 [[bubaunoreka [IOK
https://m.edsoo.ru/032cfeff]]

MHoxecTBa 4 [[BuGmmoTteka IIOK
https://m.edsoo.ru/032cfeff]]

BeposTHOCTB cityyaiiHOTO 4 1 1 [[bubamroreka [IOK
COOBITHS https://m.edsoo.ru/032cfeff]]

OmnucarenpHas CTaTUCTHKA. 5 1 [[BubmuoTexa [JOK

PaccenBanue gaHHBIX

https://m.edsoo.ru/032cfeff]]
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No  HammeHoBaHMe pa3aesioB U
n/n TEM IPOTrpaMMBbl

5 Bgenenue B Teopuro rpadoB
6 Jloruka

7 Omnepanuu Haj ClIy4alHBIMU
coobrTusamu. CioxxeHne
BEPOATHOCTEMN

8 VYcioBHas BepOATHOCTS,
YMHOYKEHHUE BEPOSITHOCTEH,
HE3aBUCUMBIC COOBITHS

9 TIloBropenue, 0000IICHHE,
CHCTeMaTH3aIlnsl 3HAHUH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

9 KJIACC

Ne  HamMmeHoBaHUE pa3/ieioB U TEM
n/m MIPOrPaMMBbI

1 TloBropeHue Kypca 8 Kiacca
2 DrneMeHThl KOMOMHATOPUKH

3 T'eomerpuueckas
BEPOSITHOCTH

4 HUcneitanus bepuysim
S  CrnyuvaifHas BEIMYHHA

6  YucnoBblie XapaKTEPUCTUKU
CIy4aifHbIX BEIUYUH

7 3aKk0oH OOJIBIINX YUCENT

8 IloBropenue, 0000IIEHNE,
CUCTEMAaTH3AIUs 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KonnuecTtBo yacoB

DnekTpoHHbIC (IU(POBLIE)

Bcero Kontponsusie [Ipaktraeckue 00pa3soBaTelbHBIC PECYPCHI

3

34

3

paboThI paboThI
1
3 1

KomnuectBo yacos

Bcero Konrtponsnsle Ilpakrudeckue

paboThI paboTEI
1
1 0

[[BubmuoTeka [JOK
https://m.edsoo.ru/032cfeff]]
[[BubmuoTexa [JOK
https://m.edsoo.ru/032cfeff]]
[[BubmuoTeka [JOK
https://m.edsoo.ru/032cfeff]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/032cfeff]]

[[BubmmoTteka LIOK
https://m.edsoo.ru/032cfeff]]

DnexTpoHHbIE (IIU(POBEIE)
00pa3oBaTeibHBIC PECYPChI

[[bubmuoteka [IOK
https://m.edso0.ru/8b68c39f]]

[[BuGmmoTteka IIOK
https://m.edso0.ru/8b68c39f]]

[[bubmuoteka [IOK
https://m.edso0.ru/8b68c39f]]

[[BuGmmoTtexa IIOK
https://m.edso0.ru/8b68c39f]]

[[bubmuoteka [IOK
https://m.eds00.ru/8b68c39f]]

[[BuGmmoTteka IIOK
https://m.eds00.ru/8b68c39f]]

[[bubmuoTexa [IOK
https://m.edso0.ru/8b68c39f]]

[[BuGmmoTtexa IIOK
https://m.eds00.ru/8b68c39f]]
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