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OIIOPHBIX KYpCOB OCHOBHOI'O 06HICFO
HN3Y4YCHUC JpYIrux JUCHHUIINIMH KakK



€CTECTBEHHO-HAyYHOI'0, TaK M T[yMaHUTAapHOrO LHKJIOB, €€ OCBOCHHE
HEOOXOJIUMO [IJisi MPOJOJKEHHs] 00pa30oBaHMsI U JUIsl MOBCEIHEBHOM KU3HMU.
Pa3Butre y o0O0y4aromuxcsi Hay4YHbIX MPEACTaBICHUN O MPOUCXOXKICHUU U
CYIIIHOCTH ajreOpandeckux abCTpakiuil, Cloco0e OTpaKEHUsT MaTeMaTHIEeCKOM
HAyKOH SIBJICHHH U MPOIIECCOB B MIPHUPOE U OOIIECTBE, PO MATEMATHIECKOTO
MOJCIIUPOBAHUS B HAyYHOM T[IO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHUS U KA4eCTB  MBIIUICHHUS,
HEOOXOIUMBIX JIJISl aanTallii B COBPEMEHHOM LI(poBoM obmiecTBe. M3yuenue
anreOpsl o0ecrieynBaeT pa3BUTHE YMEHHS HAOJI0JaTh, CPABHUBATh, HAXOAUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHUYHOCTU  MBIIUICHUS,  CIIOCOOHOCTH
apTyMEHTHPOBAaHHO OOOCHOBHIBATH CBOMW JCHCTBUSA, BBIBOABI, (hOPMYIHUPOBATH
yTrBepkieHus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST 00YYarOUUXCsi: OHM HCIOJIb3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccyxeHus, o000IIEHUEe U KOHKPETU3aInio, aOCTparupoBaHUe U aHAJIOTHUIO.
OOydenue anreOpe MpeanoyiaraeT 3HAYUTENIbHBIM 00BEM CaMOCTOSTEIHHOM
NEATEIBbHOCTH OOYYaIOMIMXCA, MO3TOMY CaMOCTOATENIbHOE pEIIeHHE 3a]a4y
0OyJaroIMMUCS SBIISETCSA peaiu3aliueil 1eITeIbHOCTHOTO MPUHIIUAIIA 00yYeHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Ainrebpa» yriayO0iaeéHHOTO
M3Y4YEHUsI OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOAUYECKUE JTUHUU:
«Hucna W BBIUMCICHUSY, «ANTEOpaveCKUe BBIPAKCHUSN», «YPaBHEHUS W
HepaBeHCTBa», «DyHkiuny. Kaxngas u3 3TUX coAepKaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHIKEHUH TPEX JIET U3yUCHUsI Kypca, B3aUMOJICHCTBYS
C IpyTMMHU €ro JUHUSAMU. B X0je u3ydeHust Kypca oOyqaronumcst IPUXOUTCS
JIOTUYECKU PACCYKJIATh, HUCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN fA3bIK. B
CBSI3U C 3TUM B IPOrpaMMy Y4eOHOTO Kypca «Airedpa» BKIIOUEHBI HEKOTOPHIC
OCHOBBI  JIOTHKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX  pazjeniax
MaTeMaTUYECKOTO oOpazoBaHus u CIIOCOOCTBYIOIITHE OBJIAJICHUIO
0oOyJaromMMHUCd  OCHOB  YHHUBEPCAJIBHOTO  MaTEMAaTHYECKOTO  SI3bIKa.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO yU4eOHOro Kypca «Anredpay
SIBJISICTCS] €T0 MHTETPUPOBAHHBIA XapaKTep.

Conepxanue nuHUM «Yucaa W BBIUKCICHUS» CIYKUT OCHOBOW IS
JaTbHEHIIIET0 U3yUeHUsI MAaTEMaTHUKH, CIOCOOCTBYET PA3BUTHUIO Y 00YUAIONTUXCS
JIOTHYECKOTO MBIIIICHUS, (POPMHPOBAHUIO YMEHUS TI0JIb30BAThCS AITOPUTMAMH,
a TakKe MPUOOPETEHUI0 TNPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MMOBCETHEBHOM ®KU3HU. Pa3BUTHE MOHSTHS O YKCIIe HA YPOBHE OCHOBHOTO OOIIIETO
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Conepkanre ABYyX aidreOpamdecKkux JHUHUH — «AsreOpanmdeckue
BBIPOKECHUS» U «YPABHEHUS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4Jaronuxcsi MaTeMaTH4eCcKoro anmnapara, He00X0IUMOTO JUIsl pEelIeHUs 3a1a4
MaTeMaTHUKH, CMEXKHBIX MPEAMETOB M OKpyKarollel peanbHOCcTH. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHUsl Y4eOHBII MaTepHall TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BbIpaXXEHUU. AnreOpa NEMOHCTPUPYET 3HAUYEHHWE MATEMATHKHU
KaK sI3bIKa JUISl IOCTPOEHUS MAaTeMaTUYECKUX MOJIEIIEH, OMUCAHUs ITPOLIECCOB U
ABJICHUM peasibHOrO Mupa. B 3amaum o0yueHuss aireOpe BXOIAT TaKkKe
JaJIbHENIIee pa3BUTHE aAJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOIo, B
YacCTHOCTH, JJIsI OCBOEHHUS Kypca HH(POPMATUKH, U OBJAJCHHE HaBBIKAMU
NEAYKTUBHBIX  paccykaeHuid.  IIpeoOpa3zoBaHne  CHMBOJBHBIX  (hopm
CHOCOOCTBYET Pa3BUTUIO BOOOpPa)XKEHMs, CIOCOOHOCTEM K MaTeMaTUYeCKOMY
TBOPYECTBY.

Conepxxanne  (yHKUMOHAIBHO-Tpa)UUECKOM JIMHUM  HAUEJIeHO Ha
MOJIydYeHUE OOyYarolMMHCS 3HaHUU O (QYHKUMAX KAk  BayKHEUIIEH
MaTeMaTUYeCKOM MOJIENU [JIsl ONUCAaHUs M HCCIEAOBAHUS Pa3HOOOpa3HBIX
IPOIIECCOB M SBJICHUH B Tmpupoae U obOmectBe. M3ydeHwe wmarepuana
CHOCOOCTBYET PAa3BUTHUIO y OOYYaOIIMXCSl YMEHHUS MCIIONb30BaTh Pa3InYHbIC
BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKHU — CIIOBECHOTO, CHMBOJIMYECKOTO,
rpaguueckoro, BHOCUT BKJIaJ B (OPMUPOBAHHE MPEACTABICHUA O POIU
MaTeMaTUKH B Pa3BUTUU UBUIM3ALUH U KYJIbTYPHI.

VYriny6néunbrit Kypc anreopbl XapaKkTepHU3yeTcs U3yYECHHUEM
JOTIOJHUTEIBHOIO TEOPETUYECKOTO alllapaTa M CBS3aHHBIX C HUM METOJOB
peuieHust 3amad. AusireOpa SBISETCA S3bIKOM JUIsl OMUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIYKHUT OCHOBOM MAaTEMaTHYECKOTro MojaenupoBanus. [Ipu
TOM CaMH OOBEKTHl MaTEMaTHYECKUX YMO3aKIIIOUEHUN U MPHUHSTHIE B anredpe
npaBWJia HMX KOHCTPYMPOBAHHUSA CHOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUH
00OCHOBBIBaTh W JIOKa3bIBaTh CYXKJIEHUS, pPa3BUBAIOT MaTEMaTUYECKYIO
UHTYMIIMIO, KpaTKO M HaJISIIHO  PACKPBIBAIOT MEXAHM3M  JIOTHYECKHUX
NOCTPOEHUH U ydyaT WX NpUMEHEeHHI0. TeM caMbIM anredpa 3aHMMaeT OJHO W3
BEIyIIUX MeCT B (POPMUPOBAHMU HAYUHO-TEOPETHUECKOTO MBIIUICHUS
00yJaroIuxcs.

CornacHo ydeOHOMY IulaHy B 7-9 Kjaccax H3ydaeTrcs Y4eOHBIM Kypce
«Anredpay», KOTOPBIM BKJIIOYAET CIIEAYIONIME OCHOBHBIE pa3/ielibl COACP>KaHUS:
«Yucna W BBIYHCIEHUSN», «AnreOpanveckue BBIPAKEHUS», «YPaBHEHUS U
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['eomeTpusi kak OJMH M3 OCHOBHBIX pa3/IeJIOB IIKOJLHOW MaTEMaTHKH,
UMEIOIIUNA CBOEH 1eIbI0 00ECeYNTh U3YyUEHUE CBOMCTB U pa3MepoB GUryp, Ux
OTHOLIEHUWHA H B3aHUMHOE pACIOJIOKEHUE, ONUPAETCs Ha JIOTHYECKYIO,
JOKa3aTeNIbHYIO JIMHUIO. L[eHHOCTh M3y4eHUsI FTEOMETPUN HA YPOBHE OCHOBHOIO
o0111ero 00pa3zoBaHus 3aKII0YAETCS B TOM, YTO OOYHAIOIIUIICS YUUTCS TIPOBOAUTH
JI0Ka3aTelIbHbIE  PACCYXKJIEHUs, CTPOUTh JIOTHYECKHE  YMO3aKIIOUYCHUS,
JIOKa3bIBaTh UCTUHHBIC YTBEP)KJIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOJIUThH PACCYKJICHUS «OT MPOTHUBHOI0», OTINYATH CBOMCTBA OT MPU3HAKOB,
dbopmynupoBath 00paTHbie yTBepkaAcHUs. Ocoboe 3HaueHHE OKa3aTeIbHas
JIMHUS UMEET U1 YTIyOIE€HHOTO U3yUYeHUsI MaTEMaTHKU.

[lenpr0 UM3y4eHUs TEOMETPUM SBISICTCA HUCIHOJIB30BAaHUE €€  Kak
MHCTPYMEHTA IMIPU PEUICHUU KaK MaTeMAaTUYECKHX, TaK U MPAKTUYECKHUX 3a]1ad,
BCTpEYAIOUIUXCS B pealbHOW KU3HU. OOydaromuics AOHKEH HayYHThCs
ONpEeNeNsITh TEOMETPUUYECKYI0 (DUTYpy, ONHUCHIBATh CIOBAMHU YEPTEX WIU
PUCYHOK, HAalTH IUIOIIAJb 3€MEJIbHOTO y4YacTKa, PaCCUMTHIBATH HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabens uiu TpeOyemble pa3Mepbl Tapaxa ais
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpAasl, BBIYUCIMUTENIbHAS JIMHUS B
u3ydyeHun reoMmeTrpuu. lIpu pemeHun 3amady  MPaKTUYECKOTO Xapakrepa
0Oy4aroIUICs YUUTCS CTPOUTh MATEMAaTUYECKUE MOJIETH PEATIbHBIX AKU3HEHHBIX
CUTYallMii, TPOBOJUTH BBIYMCIICHHS U OLICHUBATh aJ€KBATHOCTH MOJyYEHHOIO
pe3ynbTara.

OcobeHHOCTh yueOHOro Kypca YIUIYOJEHHOTO U3Y4YEHUsS] TE€OMETPUU
COCTOUT B TOM, YTO OOyYaroluecs HE MPOCTO 3HAKOMSTCS C ONpenesEHHbIMU
NOHATHUSIMH, & YBEPEHHO OBJIAJAEBaOT UMH. CylIECTBYIOIIUE TEMBI ITPOTrPaMMBI
0a30BOro Kypca TE€OMETpUM H3y4yaloTcs Ha Oojiee TIIyOOKOM YpOBHE, a
oOyyaroruecs MpUOOPETAIOT YMEHUS, TTOMOTAIOIINE UM YBEPEHHO MPUMEHSATH
CBOM 3HAHHS HE TOJBKO B MaTeMaTHKe, HO U B CMEXHBIX MpeaMeTax, Mpexkae
Bcero (u3uke 1 nHPOPMaTUKE, a TAK)KE MOJIb30BATHCS TOTYyYEHHBIMU 3HAHUSMU
MIPU PEIICHUU MTPAKTUUYECKUX 3a]1a4.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3yd4aeTcsl YriIyOJnEHHBIN
yueOHbIl Kypc «l'eoMeTpusi», KOTOPBIA BKIIOYAET CIIEAYIOIIME OCHOBHBIE
pazzenbl CoJIepKaHus: «Hauana reOMETPUNY, «TpeyronbHUKNY,
«OKpYKHOCTBY, «HeThIpEXYTOJILHUKIY, «ITomobue», «ONEeMEHTHI
TpuroHoMerpumn», «llmomanm», a takxke «Meron koopauHaTy, «BekTopb»,
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B coBpemenHoM 11uppoBOoM MHpE BEPOSITHOCTD M CTATUCTHKA TPUOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTH KaK C TOYKH 3PEHUS MPAKTUICCKUX MPUIIOKEHUMN, TaK
U UX POJIM B 00pa30BaHUM, HEOOXOIMMOM KaXKJI0MY 4esioBeKy. Bo3pacraer uncio
npodeccuii, TpU OBIAJEHUH KOTOPHIMH TpeOyeTcs Xopomiasi 0Oa3zoBas
MMOATOTOBKA B 00JIACTH BEPOSITHOCTH M CTATHCTHKH, TaKasi IOJITOTOBKA BayKHA TS
MPOJOIHKEHNS 00pa30BaHuUs U JIJIsl YCIEITHON po¢deCCHOHAIBHON Kaphephl.

Kaxx11p1i1 uenoBeK NOCTOSIHHO MPUHUMAET PEIIEHUs HA OCHOBE UMEIOLTUXCS
y Hero AaHHbIX. J[ns OOOCHOBAHHOTO TMPUHSTUS PEIICHUS B YCIOBHUAX
HeJ0CTaTKa WM W30bITKA MHPOpPMAlUM HEOOXOAMMO B TOM YHCJE XOPOIIO
chOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIieHne. VIMeHHO
MIO3TOMY  BO3HHMKJIA HEOOXOAMMOCTh  (OPMHUPOBATH Yy  OOYYarOIIUXCS
(GYHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUYAIOIIYIO B ce0sl yMEHUE BOCIPUHUMATD
U KPUTUYECKU aHAJTU3UPOBaTh MH(OpMAIMIO, MPEACTaBICHHYIO B Pa3IU4YHBIX
¢dbopMax, TOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX PEabHBIX MPOIIECCOB U
3aBUCUMOCTEH, MPON3BOIUTH IPOCTEHIITHE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMHU MPHUHIIUIIAMHU cOOpa, aHaIn3a
Y TIPEJICTABIICHUS JIaHHBIX U3 PA3JIMYHbBIX cep KU3HU OOIIECTBA U TOCYyAapCTBa
npuoOIaeT 00y4aromuxcsi K OOIEeCTBEHHBIM HWHTepecam. M3yueHue OCHOB
KOMOMHATOPHUKHN Pa3BUBACT HABBIKM OpPTaHM3alUU Tiepedopa u moacyéra Jucia
BapUAHTOB, B TOM YHCJIC B TNPHUKIAIHBIX 3a7adaxX. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB CO3MAET MareMaTuyeckuit dGyHAaMeHT ajisi (popMupoBaHUS
KOMITETEHIIUH B oOnactu WHPOpPMATUKH U IUGPOBBIX TexHoyorui. I[lpu
U3YYCHUH CTAaTUCTUKU U  BEPOATHOCTH OOOTallarTCs MPEACTaBICHUS
oOydaromuxcsi 0 COBPEMEHHON KapTWHE MHpPa M METO/Jax €ro WCCIeI0BaHUS,
dopMupyeTCs TOHUMAHUE POJIM CTATUCTUKM KAaK HWCTOYHHKA COIHATBHO
3HAYUMOM HH(POPMAITUHU U 3aKJIaJILIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBHM C TaHHBIMU LENSIMU B CTPYKTYpE IMPOrpaMMbl Y4eOHOTO
Kypca «BepoSTHOCTP M CTaTHCTHKa» OCHOBHOTO o00mmiero oOpa3oBaHHS Ha
yIIIyOJIEHHOM YpPOBHE BBIJCIICHBI CIEAYIOIINE COACpPXKATeIbHO-METOANYSCKHE
muann:  «lIpencraBnenne  JaHHBIX W OMMCATeNbHAss  CTATHCTHKAY,
«BeposaTHoCThY, «DNIeMEeHTH KOMOMHATOPUKIY, «BBenenne B Teoputo rpadoBy,
«MHoxecTBa», «Jlorukay.

Copepxanne nuHuH «lIpencraBienne JaHHBIX ©  OMHCATeNbHAs
CTAaTUCTHKa» CIY>KUT OCHOBOM s (OPMUPOBAHUS HAaBBIKOB pPadOThl C
nH(popMaIen: OT YTEHUS W UHTEpIpeTanuu nHOOPMAITUH, MPECTABICHHON B
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MHTEPIPETUPOBATh JAHHBIC, BBIIBUIATh, APTYMEHTUPOBaTh U KPUTHUKOBATh
MIPOCTEUIINE THUIOTE3bl, Pa3MBILUIATh HaJ (AKTOpaMH, BBI3BIBAIOIIUMU
U3MEHYMBOCTh, U OLICHUBATh MX BJIIMSHUE HA PACCMATPUBACMBIC BEIIMYMHBI U
IPOLIECCHI.

NHTYynTHBHOE NIPEACTABIEHUE O CIIy4alHOM U3MEHYMBOCTH, UCCIEA0BAHUE
3aKOHOMEPHOCTEH W TEHJCHIMM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM IS
U3Y4YCHUS] TEOPUHU BEPOATHOCTEH. bonblloe 3HaYeHHE MMEKT IMPAKTHYECKHE
3aJ1aHHs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMUA MO EIISIMHU.

[ToHsiTE BEPOSITHOCTH BBOJUTCS Kak Mepa MpaBAonogo0us CIy4ailHOTrO
coObitus. Ilpu wu3ydyeHnn ydeOHOro Kypca OOydYarolmuecs 3HaKOMSTCS C
MPOCTEUIIMMHA ~ METOJAMU  BBIYMCIEHUS  BEPOSATHOCTEW B  CIIyYaWHBIX
DKCIIEPUMEHTaX C  PAaBHOBO3MOJKHBIMM  JJIEMEHTAPHBIMM  HCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMU, TO3BOJISIIOILIMMU CTaBUTh U PEIIaTh 00JIEE CI0KHbBIE
3ajaud. B yueOHBI Kypc BXOAST HayalbHbIE MPEICTABICHUS O CIIy4alHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCyIIECTBIIETCS 3HAKOMCTBO O0YYaIOIIUXCS C
MHOXXECTBAMM M OCHOBHBIMM  OIllEpalMsMHM  HaJ  MHOYECTBAMH,
paccMaTpuBalOTCAd MpPUMEPbl MPUMEHEHHUsT TpadoB U DBJIEMEHTOB TEOPUHU
MHOXKECTB JUIsI PELICHUS 3aJa4, a TAaKXKE HCIOJIb30BaHUS B JPYTUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

Ha usyuenue yuebHoro kypca «BeposiTHOCTh M CTaTUCTHKA» OTBOAMUTCS B
9 xnacce — 34 yaca (1 yac B Heiem0).
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COIEPXAHUE OBYYEHUA
9 KUIIACC

YucJia ¥ BIYMCICHUSA

Kopenp n-ii cremenn u ero csoictBa. CTeNneHb € palMOHAIbHBIM
[I0Ka3aTeleM U €€ CBOMCTBA.

AJire0panvecKue BbIPAKEHUS

ToxnecTBeHHbIE MTPe0OpPa30BaHUsI BBIPAKEHUN, COAEPKAIIUX KOPEHb n-U
creneHu. ToxxaecTBeHHbIE TPeoOpa30BaHUs BBIPAXKEHUM, CONEPKAIINX CTETICHb
C palMOHAJIBHBIM II0OKA3aTEIIEM.

KBagparueii TpéxuineH. KopHu kBampaTHoro tpéxuieHa. Pasnoxenue
KBaJpaTHOTO TPEXUICHA HA JINHEUHBIE MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

bukBagparueie  ypaBHeHusa.  [Ipumepbsl  NpUMEHEHWH  METOJOB
PaBHOCUJIBHBIX IPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM, rpapuueckoro MeToia
[P PEIICHUU YpaBHEHUN 3-11 U 4-i1 cTeneHen.

Pemenue qpoOHO-palmOHAIBHBIX YPaBHEHU.

Pemienne cucrteM ypaBHEHMH C JBYMs IIEpEMEHHbIMU. Pemenue
IPOCTEUIINX CUCTEM HEJIUHEHMHBIX YPaBHEHUW C JABYMsI II€PEMEHHBIMU.
['paduueckuit mMeTon pernieHus: CUCTEMbl HEIMHEWHBIX YpaBHEHUN C ABYMS
nepeMeHHbIMU. CucTeMa ABYX HEJITMHEHHBIX YPABHEHUN C IBYMS [IEPEMEHHBIMU
KaK MOJIEJIb PEATTbHOM CUTyallUH.

Hucossle HEPABEHCTBA. Pemenue JIMHENHBIX HEPABEHCTB.
J1oKa3aTenbCTBO HEPABEHCTB.

KBanparHeie HepaBeHCTBA C OAHOM NEpPEMEHHOU. PemieHne kBaapaTHBIX
HEPABEHCTB rpa)uyYeCKUM METOJIOM U METOJIOM UHTEPBAIOB. MeTO ] MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [IpocTelilre HepaBeHCTBA C MAPAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nByMsa mepemMeHHbIMU. PelieHue HepaBeHCTBa C ABYyMS
nepeMeHHbIMU. CUCTeMbl HEpaBEHCTB C JBYMs mepeMeHHbIMU. ['paduueckuii
METOJI PELICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DyHKUNHA
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Oyrrmmr.—CBOWCTBE — QYHKNMI: Hyiu  QYHKUMH, MPOMEXKYTKH

3HaKOHOEYMERTEIOBIMMG M, mpomexxyTku Bo3pacTanus U yObIBaHUS (PYHKIIHH,

.. ANEKTPOHHOW NOANUCHIO
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KBampatnunas ¢ynkmus u e€ cBoiicTBa. lcmonb3oBaHue CBOWCTB
KBaJpaTHuHOW (yHKkuMu ans  pemeHus 3agad.  llocTtpoenue rpaduka
kBajpaTuyHoi (yHkuuu. [lonoxkenue rpaduka KBaapaTUYHOW (QYHKIUU B
3aBHCUMOCTH OT € ko> duuuenTos. I'paduku QyHkumii y =ax2, y = a(x —m)* u
y = a(x — m)? +n. Ilocrpoenne rpadukoB (QYHKIUH C IIOMOLIBIO
npeoOpa3oBaHU.

JpoOHo-nuHelriHas ¢pyHkuus. MccnenoBanue QyHKIIUM.

OyHKIMA y = X" ¢ HATYpaJbHBIM MOKa3aTeseM 1 U e€ Tpaduk.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

[TonsiTe uucnoBol mocnenoBaTeNbHOCTU. KOHEUHbIE M OECKOHEUHbIC
nocyienoBareabHOCTH. OTrpaHWyeHHass MOCIeA0BaTeIbHOCTE.  MOHOTOHHO
Bo3pactaromas (yOblBamoImas) mocienoBaTeslbHOCTb. (CrocoObl  3aJaHus
MOCJIEIOBATEIHLHOCTU: OMKUCATENIbHBIN, TAOIUYHBIN, C TOMOIIBIO (DOPMYIIBI 11-TO
YJIeHa, PEKYPPEHTHBIN.

Apudmernueckas u reoMmerpuyeckas nporpeccud. CBONCTBAa 4YJIEHOB
apuMeTHYeCKOM M TreoMeTpuyecko mporpeccuil. Dopmyiibl n-ro 4jieHa
apu(pMETHIECKON U TEOMETPUIECKOM mporpeccuii. @opMyIibl CYMMBI MEPBBIX 711
YJICHOB apU(PMETHIECKOIN U TeOMETPUUECKON MpOorpeccuil. 3aaum Ha MPOIEHTHI,
OaHKOBCKHE BKJIAJbl, KPEIUTHI.

[IpeacraBnenre 0 CXOAMMOCTH TOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
OECKOHEYHO yOBIBAIOIIEH TE€OMETPUUECKON TPOTPECCHH.

Meton maremaTnueckor MHAYKUUH. [IpocTenime npumMepsl.

Pemienue TpeyroJibHUKOB

Cunyc, kocuHyc, TanreHc yriaoB oT 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOXAECTBO. Dopmynsl  npuBencHusd.  PenreHue
TPEYrOJIbHUKOB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3aJa4 C MCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CUHYCOB. Pelienue 3a1a4 reOMETpUYECKON OTITUKH.

Tpuronomerpuueckue  Gopmynabl s IUIOMIAJAA  TPEYroJbHUKA,
napajienorpamma, pomoa, tpanenuu. ®opmyna I'epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxo0me TpeyrojiLHNKOB

Xopapl W MOAOOHBIE TPEYTrOJbHUKM B OKpY)XHOCTU. Teopema o

MbI O MTPOU3BEACHUU OTPE3KOB CEKYIIMX,

TCOPSABKY KRHIP piEsHfAgaRGIbHON. [IpyMeHeH e IPH PEIICHUI TCOMETPHYCCKIX
3a1@AEKEBpENHR MBE Miele ast. TToHsTHE O TOMOTETHH.




MeToa KOOpAMHAT

VYpaBHeHHE NPAMOI Ha MIIOCKOCTU. YTIIOBOM KOA(P(GUIIUEHT U CBOOOTHBIN
YJI€H, UX T€OMETPUUYECKUU CcMbIcH. [lapannenbHOCTh W MEPHEHAUKYIISIPHOCTD
IPSMBIX (depe3 YriioBou KodhPHuIueHT).

YpaBHeHHE OKPYKHOCTH. HaxokneHue mnepecedeHur OKPYKHOCTEW U
IpsAMBIX B KoopauHaTtax. @opMyna pacCTOsiHUAA OT TOYKH A0 npsimou. [lnomans
napajjiesiorpaMma B KOOPJMHATaX, MOHATHE 00 OPUEHTHUPOBAHHOMW ILJIOILA[IH.
[Ipumenenue METoJa  KOOpAWHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX
F€OMETPUYECKUX 3a/1a4ax.

Bekropsl

Bekropel Ha mockoctr. Cl0KEHUE M BBIYUTAHUE BEKTOPOB — IIPABHIIA
TPEYroJIbHUKAa M [apajuleJiorpaMMa. YMHOXXEHHME BEKTOpa Ha 4YHCIIO.
Koopannate! Bektopa. CiokeHHE U BBIYUTAaHUE BEKTOPOB, YMHOKEHUE BEKTOPA
Ha 4YMCIIO B KoopauHatax. [[puMeHeHrne BEeKTOpOB B (PU3MKE, LIEHTP Macc.

[Tonste o 6a3uce (Ha TIOCKOCTH). Pa3nmoxkeHus BEKTOPOB MO Oa3ucy.
CkansipHOE ITPOU3BENCHUE BEKTOPOB, TEOMETPUUECKNN CMBICII U BBIPAKECHUE B
JeKapTOBbIX KOOpAMHATaxX. JIMCTpUOYTUBHOCTH CKAJISPHOIO IPOU3BENCHUS.
CkanspHoe mpous3BeleHUE U IpoenupoBaHue. [IpuMeHeHHe CKaIsIpHOIro
MPOU3BEACHUS BEKTOPOB Ul HAxOXKACHUS JUIMH W yIJoB. Pemenue
r€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAIIPHOTO MPOU3BEACHHUS.

JIVINHA OKPYKHOCTH U IJIOIIA/Ib KPyra

[IpaBunbHblE MHOTOYTrOJIbHUKM. JlIMHA OKpy:XHOCTU. I'panycHas wu
paauaHHas Mepa yriia, BBIYMCIECHUE IJIMH IyT OKpy:kHOocTel. [lnomans kpyra,
CeKTopa, cerMeHTa. Mctopuueckue cBeieHus: 00 MU3BMEPEHUH IJIMHBI OKPY>KHOCTH
Y TUIOIIAN KpYTa.

JIBHKEHM S TNIOCKOCTH

HentpanpHass  cumMmerpusi.  LleHTpalbHO-CUMMETpUYHbBIE  (PUTYpPBI.
[ToBopoTr. OceBass cumMmerpusa. DPUTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO
HEKOTOpOoU ocH. [TapannenbHbii IEpeHocC.

[lonsitue nBwxeHuss u ero cBoicTBa. PaBeHctBo ¢uryp. IlposBienus
CUMMETPUHU B MPHUPOJE, KUBOIMCHU, CKYJBITYype, apxurekrype. Komnosunuum
NBIKEHUH (mpocTeiiine npumepsl). [I[puMeHeHne B reoMeTpUiecKuX 3a1adax.

KomOunaropaoe mpaBuio ymHOxkeHus. IlepectaHoBku u (axTopuar.
Yucno coueranuii u tpeyronkuuk Ilackans. CBoicTBa yncen couetanuii. bunom
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['eomeTrpuueckas BeposTHOCTh. CiaydailHbI BEIOOD TOYKU U3 (QUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.

Hcnertanusa. Yenex n Heygada. Cepusi MCNIBITAHUN JO IEPBOTO yCIEXa.
Cepus ucnbiTanuii bepnymin. BeposiTHocTH COOBITHII B cepud HCHBITAHUN
bepuynmum. Cryyaiinblii BHIOOP U3 KOHEYHOTO MHOXKECTBA.

CrnydaiiHas BeJIMYMHA W paclpefeseHne BeposTHocTed. [Ipumepbl
CIIy4allHbIX BEJIWYMH. BaKHbple paclpenesneHuss — YUCIO IONBITOK B CEPUHU
UCIIBITAHUM JI0 IEPBOTO yCII€Xa U YHCIIO YCIIEXOB B CEPUM UCIIBITaHUHN bepHymum
(reomeTpuueckoe 1 OMHOMHUAIBHOE PACIIPEICICHHUS).

MaremaTn4eckoe 0XXHAAHUE CIyYalHOM BEIWYUHBI. PU3NYECKUN CMBICI
MaTeMaTUYECKOro OXuaaHus. [Ipumepsl HMCIOJIB30BaHHUS MAaTEMaTUYECKOTO
oxkuaaHuA. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE CIy4YalHOW BEIUYMHBI.
CBoiicTBa MaTEMaTUYECKOTO OXKHUJIAHUA M JUCIEPCUU. MaremaTudecKoe
0’KMJIAHUE U JUCIIEPCUS U3YUYECHHBIX PACIIPEACICHUN.

HepaBenctBo YeOnmméBa. 3akoH OodbIIMX 4uced. MaTeMaTudeckue
OCHOBaHMS U3MEpPEHUs BeposiTHOCTEN. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YHCET
B HayKe, B IMpUpOAEe M O0OlecCTBE, B TOM YHCIE€ B COLMOJIOTHYECKUX
00cJIeI0BaHUsIX U B U3MEPECHUSIX.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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[INTAHUPYEMBIE PE3VYJIbTATEI OCBOEHUA [TPOI'PAMMBI
YUEBHOI'O KYPCA «AJITEBPA» HA VIJIYBJIEHHOM VYPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaTbl OCBOCHHUS MPOTPaMMbl [0 MAaTEMAaTHUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCUHUCKOU
MaT€MaThKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHXKECHUSM POCCUMCKUX
MAaTEMATUKOB U POCCUHCKON MaTeMaTUYE€CKOW IIKOJIbI, K UCTIOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaklaHWHA W peau3aliuu
€ro Ipas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYD, ABJICHUH, MPOLETYP I'Pa’KIaHCKOTO 00IIeCTBA (HaIpuMep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO HJTHYECKUX MpoOseM,
CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JOCTMKEHUM HAyKHU, OCO3HAHUEM
BA)KHOCTU MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B IEATEIIBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AKTMBHOE Y4YaCTHUE B PEIIEHWH MPAKTHYECKUX 3a]ad
MAaTEMATUYECKON HANpPaBJICHHOCTHA, OCO3HAHUEM BaXHOCTHU MaTEMATHYECKOTO
o0pa3oBaHMs HA MPOTSHKECHUU BCEH KU3HU JJISl YCIEITHON MpodeccuoHaIbHOM
JESATETLHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M
MOCTPOCHUEM UHIUBUYJIbHOM TPACKTOPUHU 00pa30BaHU 1 )KU3HEHHBIX I1JIAHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIIOCOOHOCTBIO K OSMOIMOHAIBPHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3ajJad, PEIICHUM, PacCyKICHUN, YMEHHUIO BUETh
MaTE€MaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MMO3HAHMS:

OpPUEHTALIMEd B JAEATEIIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIbI
U 00lIecTBa, MOHUMAHUEM MaTEMaTHYECKON HayKu Kak cepbl UeI0BEUECKOM

5 ¢ HAYMMOCTH JIJI Pa3BUTHUS LIMBUJIU3ALUH,
Q OBJIA RO EMEH T KO MACA TUKY 1 MareMaTUYECKOM KYJIbTYPOU KaK CPEACTBOM

HOB%H%EPW %M%&I/pﬂaBHKaM )51 I/ICCJIGI[OBaTeHLCKOI\/'I ACATCIBbHOCTH,
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6) ¢puznyeckoro BocnuraHusi, GopMHUpPOBaHMSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOTO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPHUMEHSATh MAaT€MaTUYECKUE 3HAHUS B MHTEPECax CBOETO
3I0pOBbS, BEJIEHUS 30pOBOr0 o0Opa3a JKU3HU (30pOBOE IUTAaHHE,
cOANMaHCUPOBAHHBIA PEXUM 3aHITHA M OTHbIXa, pEryispHas Quandeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA pedreKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa IPyroro YeI0BeKa;

7) 3K0JI0TNYECKOr0 BOCTIMTAHHUS:

OpUEHTalMEll Ha INPUMEHEHHE MaTEMaTUYECKUX 3HAHUM I pELIeHUs
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB
Y OLIEHKH MX BO3MOXKHBIX IMOCJEACTBUI JIJISl OKPYKarOLEH Cpebl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIEM U IyTel UX PeleHNUs;

8) ajanTanun K N3MEHAIOIMMCH YCJIOBHAM COIMAJIBHON U PUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JAESITEIbHOCTh, B TOM
qlCclie YMEHUE YYHUTbCS y JpYrux JIojAeH, mnpuodperaTtb B COBMECTHOU
NEATEIbHOCTH HOBBIE 3HAHNS, HABBIKM U KOMIIETEHIIMM U3 OMbITA APYTHX;

HE00XO0AMMOCTHIO B POPMHUPOBAHUU HOBBIX 3HAHUH, (DOPMYIUPOBATH UIEH,
MOHSATUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
OCO3HAaBAaTh JA€(PUINTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEMH, TJIaHUPOBAThH
CBOC pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalHlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYAaI[MI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATh
MIPUHUMAEMBbIE pEIIEHUs U JEUCTBUA, (DOPMYIUPOBATh M OLIEHUBATh PUCKU U
MOCIIEACTBUS, (POPMHUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynpTaTe ocBOeHUSs MPOrpaMMBbI [0 MaTeMaTUKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanust y  oOywatomierocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIaJICHUEM
YHUBEPCAJIbHBIMU ~ TO3HABATEJIbHBIMU  JEHCTBUSIMH,  YHHBEpPCAJIbHBIMU
KOMMYHHKAaTUBHBIMUA ~ JCHCTBUSIMH ¥  YHUBEPCAJIBHBIMH  PETYISITUBHBIMU
JIEUCTBUSIMHA.

4 A
Q o3 naryMeHEEN ABOPcAIbLHbIE yYeOHbIe AeiicTBUS
ba30B1I&€ AuipYdiRib el Bus:
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BBISIBIIATHh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TIOHATHUH, OTHOIICHUH MEXKAY MOHATUAMH, (HOPMYIUPOBATH
onpeeneHus MOHSTHH, yCTaHABJIUBATh CYILIECTBEHHBIN MPU3HAK
KjaccuduKanuy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
MPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYyIUpOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAIMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IPOTUBOpEUHs B PaKTax, JaHHBIX, HAOIOICHUSIX U YTBEPKIACHUSX, Mpe/jiarath
KPUTEPHUH TS BBISBIICHHUS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,

JIenaTh BBIBOABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHUI 110 aHAJIOTHUH;

paz0OupaTh J10Ka3aTeNIbCTBA MATEMATHUECKUX YTBEPKICHUN (TPSAMbBIE U OT
MIPOTUBHOI0), TMPOBOJUTh CAMOCTOSTENIHO JI0KAa3aTeJIbCTBA MAaTEMaTHUYECKUX
(akTOB, BHICTpaWBaTh ApPIrYMEHTAIINIO, IPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI,
MIPUMEHSATh METOJI MaTEeMaTUYECKONH HWHIYKIIMH, 0OOCHOBBIBATH COOCTBECHHBIE
paccyKJIeHus,

BBIOMpATh Croco0 pemnieHus y4yeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB  PEIICHUS, BBIOMpATh HauOoJiee MOAXONSIMHUM ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIHCKUM MHCTPYMEHT IMO3HAHMS,
dbopMmynupoBaTh  BOMPOCHI, (GUKCUPYIOIIME MPOTUBOpeuYne, Mpodiemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh UCKOMOE W JaHHOE, (OpMHUPOBATh TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJIUTh TIO CaMOCTOSATEIFHO COCTaBICHHOMY IUIaHY SKCIEPUMEHT,
MCCJICIOBAHNE IO YCTAHOBIICHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITEeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOMIOJEHUS, HWCCIEIOBaHMs, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAKXKE BBHIJIBUTATH
IIPEITOIO0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:
BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POpMAIUK, HAHHBIX,

/
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HEOOXOAMMBIX JJI PEIICHUS 3aa4H;

OKYMEHT NOANUCAH
3 L OBATh, CHGTEMATHU3MPOBATH M HHTEPIPETHPOBATH

HH@OPMAHIO pa3JIMYHbIX BUIO0B U (1)OpM MNpCaACTaBJICHUA,
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BBIOMpATh (GopMy TMpeAcTaBicHUs WH(QOpPMAIMM H WIIIOCTPUPOBATH
pelraeMble  3aJlayd  CXEMaMH, JdarpaMMaMd, HWHOW Tpadukod U HX
KOMOHMHAIIUSIMU,

OLICHUBATh HaAEKHOCTh MH(MOPMALIMH 110 KPUTEPUSIM, MPETIOKEHHBIM WIIN
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe JelcTBUS

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUHU C YCIOBUSIMU
U LENsIMUA OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEIICHHS 3a/1ayH,
KOMMEHTHPOBATh MOIYYEHHbIN pe3yNbTar;

B X0JI€ OOCYKIEHHMS 331aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TEMBI,
mpoOJeMBbl, pelaeMol 3aJadyd, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXKJIEHUS C CYXACHUSAMHU APYIHMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3JIMuUe U CXOJICTBO MO3UIIUI, B KOPPEKTHOI popme
(opMyIHUpPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

OPENCTaBIIATh  pe3yJbTaTbl  pPEIICHHS  3a4adyd,  SKCIEPUMEHTA,
MCCJIEIOBaHMSI, TPOEKTA, CAMOCTOSITENIbHO BBIOMpPaTh (hOpMaT BBICTYIUIEHUS C
y4€TOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAaH/IHOM U MHIUBUyaIbHON
paboThl TpU pELIEHUH YYEeOHBIX MaTeMaTUYeCKUX 3aJlady, NPUHHUMATh Ielb
COBMECTHOH J1€ATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHON paboThI,
pacnpenensaTb BUIIbI padoT, JOrOBapuBaThCs, 00CYX AaTh MPOLECC U Pe3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKaeHus1, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMb» W HWHBIE); BBHINOJIHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JAPYTMMH YJI€HAMH KOMAaHJbI, OLEHUBAThH
KauyecTBO pe3yJibTaTa M KadecTBO CBOET0 BKJIaJa B OOMIMI pe3yiabTaT Mo
KpUTEpUsaM, cHOPMYJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepPCaJbHbIe YUeOHbIE TelHCTBUA
Camoopranusanus:

BBISIBIIATH MIPOOJIEMBI ISl PEIICHUS B )KU3HEHHBIX M YYCOHBIX CUTYyAITUsX,
OpPUEHTHUPOBAThCA B  PA3IMYHBIX  TOAXOJAaX  MPUHATHS  PEIICHUMN
(MHIUBHIYATILHOE, TPYIITIOBOEC);

H, QITOPUTM pEIICHUs 3aAadd (WU ero

qaCTH)I,OI@mﬁlp'ﬁfK)m'MQAE pelieHus] ¢ Y4Y4E€TOM HMEIOIIUXCI PECYPCOB U
SJIEKTPOHHOW NOANMUCHLIO




COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yaéToM HOBOM MHGOpMAaLIUK.
CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTE/JICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS IIPOLIECCA U pE3yJIbTaTa
pelIeHrsT MaTEMaTHUeCKOH 3a7aui, CAMOMOTHBAIIMH U PeIIeKCUH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPH PEIICHUU 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBbHOCTH IIOCTABICHHOM LIEIU U
YCIIOBHSIM, OOBSACHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS IIEJIH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY;

BbIpaXKaTh AMOLIMU MPU U3YYEHUU MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JABaTh SMOLIMOHAIBHYIO OLICHKY PELICHU 3a0a4H.

HPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenuss B 9 kJjacce o0OydaOUIUMHCA MOJYYHUT CICAYIOIINE
MpeMETHBIC PE3YIbTATHI:

Yucsia 1 BBIYUCJICHUA

CBOOOMHO oOmepupoBaTh MOHATUAMH: KOPEHb n-W CTEMEHH, CTENEHb C
pallMOHAJIBHBIM TMOKa3aTelieM, HaXOJWTh KOPEHb n-U CTENEeHH, CTENeHb C
palMOHAJILHBIM TIOKa3aTeJeM, UCIOJIb3ysl NP HEOOXOJAUMOCTH KaJbKYJSATOP,
MPUMEHATh CBOMCTBA KOPHSA H-M  CTENEHH, CTENEHU C PalMOHATbHBIM
MOKa3aTeJIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA JIEUCTBUTEIBHBIX YHUCEII IIPU PELIEHUN
3a7a4, TPOBEJICHUHU PACCYKICHUHN U IOKA3aTEIbCTB.

CpaBHUBaTh W YIOPSJOYMBATH JICUCTBUTENbHBIC YHCIA, OKPYIJISThH
JNEUCTBUTEIbHBIE YHUCJA, BBINOJIHATh MNPUKHUAKY pE3yJbTaTa BBIYUCICHUH,
OIIEHKY YUCJIOBBIX BBIPAYKEHUM.

AJire0panvecKue BbIPaKeHUs!

CB00OIHO oOmepUpOBaTh MOHSATHEM KBAJPATHOTO TPEXWICHA, HAXOJUTh
KOPHHM KBaJPaTHOI'O TPEXUWICHA.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA JIMHEUHBIC MHOXHUTEH.

YpaBHeHHs U HEPABEHCTBA

Pewars nMHENHBIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISAIIMECS K

M, APOOHO-paHHOHaTbHbIC YPABHEHIA.

BOKYMEHFONOARKIRABa IpaTHBIC [YPABHEHHUS C [TAPAMETPOM.
3JIEKTPOHHOW NMOAMUCHIO
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PemaTe nuHeNHbIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, UCII0JIb30BATh
METOJI MHTEpPBAJIOB, U300pakaTh peIllleHWE HEPABEHCTB HAa YUCIOBOM MPSMOI,
3alMChIBATh PEIICHUE C MIOMOIIBIO CUMBOJIOB.

Pemats cucTembl IBYX JIMHEMHBIX YpPABHEHUU C JABYMSI IEPEMEHHBIMH U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SBIISIETCS JIMHEUHBIM.

Pemats HECHOKHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUM C TApaMETPOM.

[IpumeHaT  MeTOABI  PABHOCUJIBHBIX  NpPEeoOpa3oBaHUM,  3aMEHBI
MEePEMEHHOM, TpadUUeCKOro METOJia MPH PEIICHUH ypaBHEHMH 3-i1 u 4-i
CTEIICHEH.

Pemate cucTeMBl JIMHEMHBIX HEpPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOUIME KBAJPATHOE HEPABEHCTBO, H300pa)kaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIIEHUE C TOMOILBIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpaBEHCTBA M HMX CHUCTEMBI, B TOM YHCIE C
OrpaHUYECHUSIMU, HAIIPUMED, B LEJBIX YUCIIAX.

[IpoBoauTE MCCIENOBAaHNS YPABHEHHU U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
MPUMEHEHUEM TpapUUYEeCKUX NpeICTaBlIeHUd (yCcTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIM CHCTEMA YPABHEHUN DELICHMs, €CIM HUMEET, TO CKOJBKO, U
mpouee).

Pemate TekcTOBBIE 3adauM aiareOpandyeckuM CrocoOOM C TIOMOIIBIO
COCTaBJICHUS] YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnons30BaTh ypaBHEHUS, HEPABEHCTBA M MX CHCTEMBI JUISI COCTABIICHHUS
MAaTEMaTUYECKOM MOJICIM PEAIIbHOM CUTyallud WM MPUKIAJHONW 3aJ]1a4H,
UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIbTAThI B 33JAHHOM KOHTEKCTE.

YucJioBbIE MOCIEI0BATEILHOCTH U NIPOrPecCUm

CB0OOHO oOmepUpoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKUHUSA, Tpaduk
byHKIIMK, TpsMas MPOTOPIUOHAIBHOCTh, JWHEWHas (QyHKOUSA, oOpaTHas
MIPOTIOPITMOHAIEHOCTE, Mapadosia, Tunep0osia, KyCOUHO-3a/1aHHast (PYHKITHUS.

Uccnenosars ¢yHkuuio 1o e€ rpaduKy, yCTaHABJIMBAaTh CBOMCTBa
GyHKUMA: 00NacTh OMNpEeAeNeHHsl, MHOXKECTBO 3HAUYCHUM, HylIH (QYHKIHH,
IPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs M yObIBaHMS,
4ETHOCTh ¥ HEYETHOCTh, HAUOOJIbIIIEe U HAUMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacmio3naBate kBaapatuuHyro GyHKIHIO TI0 (GopMyse, TNPUBOIUTH
IpUMEPHI KBaAPATUUHBIX (YHKUUN U3 peatbHOU KU3HU, PUZUKHU, TEOMETPUH.

Onpenenarts noyoxeHue rpadpuka KBaApaTUYHON PYHKIIMU B 3aBUCUMOCTHU
oT € Kod(hPHUITMEHTOB.
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Crpouth rpaduk KBaApaTUUNONW (GYHKIUH, ONUCHIBATH CBOMCTBA

OKVMEH I'IOJDI'IVICAH .
KB g AR SO B O ARL 5 rpadmy.

HCHOJ’IBBOB&TB CBOMCTBA KBaapar] MUHOU q)YHKHI/II/I AJIs1 pCIICHUS 3aaa4.




Ha npumepe kBagpatuyHON (PYHKIIMH CTPOUTH Tpaduk GyHKIUHN y =af{kx
+ b) + ¢ ¢ momoIbio MpeodpazoBanuii rpaduka GyHKIUN y=f{(X).

NnmoctpupoBaTth ¢ MOMOIIBI0 Tpaduka peasbHyH 3aBUCUMOCTH WITU
IPOLIECC MO UX XapaKTEePUCTUKAM.

ApudpMeTnyeckasi 1 reoMeTpuyecKasi NPorpeccuu

CBob6oHO ONEepUpPOBATh MOHATUSAMU: NOCJIEIOBATENBHOCTb,
apudpMeTnyecKas U reOMeTpruyecKas Mporpeccumu.

3amaBaTh MOCIEIOBATEIBHOCTH Pa3HBIMU CIOCOOAMHU: OIMUCATEIBHBIM,
TaOJMYHBIM, C TIOMOLIBIO (POPMYJIBI 1-TO YJIEHA, PEKYPPEHTHBIM.

BBIMONMHATS BBIUMCICHHUS C HCIOJNB30BaHHEM (QOPMYT #-TO UJeHA
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI IIEPBBIX 71 YWICHOB.

N300paxaTh 4jieHbl IOCJIEJOBATEIPHOCTH TOYKAMHM Ha KOOpPJIMHATHOU
IUIOCKOCTH.

Pematp 3amaun, CBSA3aHHBIE C YHCIOBBIMU MOCIEIOBATEIBHOCTSIMH, B TOM
yucjae 3aJayd W3 PeaNbHOM KU3HM (C KCIOJIb30BAHHEM KaJIbKYJSATOPA,
IU(POBBIX TEXHOJIOTHA).

Pacnio3HaBaTh M MNPUBOAUTH MPUMEPHl KOHEYHBIX M OECKOHEUHBIX
MOCJIEI0BATEIbHOCTEH, OrpaHUYEHHBIX MOCIEA0BATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEM.

Nmerp mpeacTaBieHHE O CXOAMMOCTH TOCIEIOBATEIbHOCTH, YMETh
HaXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

[TpumeHsTh METOI MaTEMATHUECKON MHAYKLIUHU IPU PEILICHUH 3a/1a4.

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPBIX YTIIOB, yMETh HAXOAUTH C UX
MOMOILBIO PA3JMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pEIIeHHEe
OPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTh (C MOMOUIBIO KaNbKyJIATOPA)
JUTAHBI U yTJIbI AJ11 HeTaOJMYHBIX 3HAUEHUI.

ITonp30BaThCA bopmynamu IIPUBEICHUS " OCHOBHBIM
TPUTOHOMETPUUECKUM TOXIAECTBOM JII HAaXOXKACHUS COOTHOIIEHUH MEXKIY
TPUTOHOMETPUYECKUMH BETUYNHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHSATh UX IS
HaxXO0XACHUS Pa3JIMYHBIX DIIEMEHTOB TPEyTrOJIbHUKA («pemieHue
TPEYrOJIbHUKOBY»), MpPU PELIEHUHM TIeOMETpUYECKHX 3anad. [IpumeHsTh
[IOJIyYEHHBIE 3HAHUS [IPU PELICHUU IIPAKTUYECKUX 3a/1a4.

I[TpuMeHAThR  TPUTOHOMETPURD B 33Ja4aXx Ha HAXO0XKICHUE IUIOLIAJH,
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TpeyrojbHHUKa, MapajenorpaMmma, pomoa, Tpanenuu, BEIBOJUTh U MPUMEHATH
dopmyny ['epona u hopmyny TSl TUIOIIAANA BBITYKIIOTO YETHIPEXYTONHHUKA.

Nmerp mpeacTaBieHre O TOMOTETHM, NPUMEHSATh B MPAKTHUYECKUX
CUTYaIUSX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenas Ipy peeHny 3a1ay.

Hcnonb3oBaTh TEOPEMBI O BIMCAHHBIX yriax, yriaXx MeEXAy XOopAamHu
(cexymmmu) © yrie MexAy KacaTelbHOM U XOpAOH TMpU PEHICHUH
reoOMeTpUYEeCKUX 3a7ad. Jloka3piBaTh U MPUMEHSTh TE€OPEMBI O MPOU3BEIACHUU
OTPE3KOB XOPJ, O MPOU3BEACHUM OTPE3KOB CEKYIIINX, O KBAJApaTe KacaTeJIbHOM.

Bragers moHsATHEM KOOpAWMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
IpsMOl Ha IUIOCKOCTU. BrnajeTh NOHATHSIMH YIJIOBOIO Ko3(ppuuueHta u
CBOOOJHOIO 4JieHa, MIOHUMAaTh MX T'€OMETPUYECKUN CMBICT U CBSI3b YIJIOBOTO
koddduieHTa ¢ Bo3pacTaHMEM U yObIBaHHEM JIMHEWHOW (YHKIHMH. YMETh
pemiath METOJAOM KOOpPAMHAT 3a/ayd, CBSI3aHHBIE C MapajuIeIbHOCTBIO U
MEPICHIUKYISIPHOCTBIO TIPSIMBIX, TIEPECEUCHUEM MPAMBIX, HAXOKICHHEM TOYEK
MEPECEUCHHUS.

BbiBoauTh M BHAAETh YpaBHEHHEM OKpY>KHOCTU. Mcmosb3oBaTh MeTO.
KOOPAMHAT Uil HaXOXICHHUS MEPECCUCHUN OKPYKHOCTEH U NpsMbIX. Bianers
(dopMynamMu paccTOSIHUSL OT TOYKH O IPSIMOM, TUIONIaAM MapajijiesiorpaMMa B
KOOpPJIMHATAX, UMETh MOHATHE 00 OpUEHTUPOBAHHOW miomanu. Ilomp3oBarbes
METOJIOM KOOpJAMHAT Ha IUIOCKOCTH, MPUMEHATH €ro IMpH pElIeHUuU
r€OMETPUUYECKUX M TpaKTUYecKuX 3anay. [IpumeHsTh MEeTOJ KOOpAMHAT B
PAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/1ayax.

Brnagerr monsiTHEeM BeKTOpa. YMETh CKIAAbIBaTh U BBIYUTATH BEKTOPHI,
YMHOXAaTh Ha YMCJIO, BIAJETh MPaBUJIAMHU TPEYTrOJIbHUKA U MapajuiesorpaMmma.
Brnagets npakTHYeCKUMU UHTEPIIPETALUSIMU BEKTOPOB. Y BEPEHHO MOJIb30BATHCS
KOOpJMHATaMM BeKTOpa. BraneTrs cloXeHHMeM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHHEM BEKTOpPA Ha YUCJIO B KOOPJIUHATAX.

Nmetsb nipencraBienue o 0asuce (Ha MIOCKOCTH). PacknanbiBaTh BEKTOPHI
no Oa3ucy. PacknanpiBaTh BEKTOPbl CHJ C TMOMOUIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOUICHUH. [IpuMeHsATh moNyyeHHbIe 3HaHHUS B
NpOCTEHIINX (PU3NUECKUX 3aauax.

Brnagetp moHATHEM CKaJSIPHOTO MPOU3BEACHUS BEKTOPOB, MIOHUMATh €TI0
F€OMETPUYECKUIA CMBICI W YBEPEHHO IOJIb30BAThCA €ro BBIPAKEHHEM B
JIEKapTOBbIX  KOOpAMHATaX.  3HAThb  JAUCTPUOYTUBHOCTH  CKAJISIPHOTO
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MO RIS o PO AR biG"  HAYOXICHHS  JUTHH W YTTIOB. Pemats




T€OMETPUYECKUE 3a1a4H C IIOMOIIBIO CKAIIPHOTO ITpou3BeneHus. Mcnonb30BaTs
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB B aNreOpanyeckux U PU3NIECKUX 3a]auax.
Bitagers NOHATUAMYU IPaBUIIBHOTO MHOTOYT'OJIBHUKA, JNIMHBI OKPY>KHOCTH,
JUIMHBI YTH OKPYKHOCTH M paJiaHHOW MEPBHI YIJIa, BBIYUCIIATH IUIOIAAb Kpyra
u ero yacreu. [loanmate cMbici yncna nt. [[puMeHsATh MoaydYeHHbIE YMEHUS IPU
pPELICHNH NMPAKTUYECKUX 3a7a4.

[Tonb3oBaThCs KOMOMHATOPHBIM MPABUIIOM YMHOKEHHUS, HAXOJIUTh YUCIIO
NIEPECTaHOBOK, YHCIIO COUYETAaHUM, MOJIb30BATHCS TPEYroibHUKOM [lackans npu
pEelIeHNH 33a4, B TOM YKCJI€ HA BBIYHCIIEHUE BEPOSITHOCTEN COOBITU.

Hcnonb3oBaTh TMOHATHE TE€OMETPUYECKON  BEPOATHOCTH, HAXOAMTH
BEPOSITHOCTU COOBITUM B OMBITAX, CBA3aHHBIX CO CIy4YaHBIM BEIOOPOM TOYEK U3
TUIOCKOU (PUTYpBI, OTpe3Ka, ITTMHBI OKPY>KHOCTH.

Haxonutb BepoSITHOCTH COOBITUI B ONBITAX, CBSI3aHHBIX C UCIIBITAHUSIMU JI0
JOCTHKEHHUS IIEPBOT0 yCIeXa, B CEpUsiX HcnbITaHui bepHyu.

Nmetsb npeacTaBieHue O CIy4yalHbIX BEIMYMHAX U OTIO3HABATH CIy4YalHbIe
BEJIMYMHBI B SIBJICHUSX OKPYXKAIOIIETO MHpPA, ONEpUPOBATH IOHATHUEM
«pacIpeaeseHUe BEPOSITHOCTEN». Y METh CTPOUTH PACTIPEAEIECHUS BEPOSITHOCTEN
3HAYEHUN CITyYalHbIX BEJIMYMH B U3YUEHHBIX OMbITAX.

Haxonute MaTreMaTMyeckoe OXUJAHUE W JUCIEPCUI0  CIyYalHOU
BEJIMYMHBI 10 PacOpeleieHUI0, NPUMEHSATh YHUCIOBBIE XapaKTEPUCTUKHU
U3YUYEHHBIX pACOpEIeSICHUI P PEIICHUH 3a]1a4.

NmeTs mpencTraBieHuE O 3aKOHE CIIyYalHBIX YHCENT KaK O MPOSIBJICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM HW3MEHYMBOCTHU, MOHUMATh MAaTEMaTUYECKOE
o0ocHOBaHME ONM30CTM YAaCTOTBI W  BEPOSATHOCTH  CcOObITHS. HMMeTh
Mpe/ICTaBICHHUE O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTRE.

- \

JOKYMEHT NOAMNUCAH
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TEMATUYECKOE INTAHUPOBAHUE
Auareopa 9 kiacc

Ne
n/n

6

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

OYHKIIU

YPABHEHUWA 1 HEPABEHCTBA.
KBanparHbele HepaBeHCTBA
YPABHEHUWA 1 HEPABEHCTBA.
YpaBHEHMsI, HEPABEHCTBA U UX CHUCTEMBI
UM CJIOBBIE
I[MTOCJIEJOBATEJIBHOCTHU U
I[MPOI'PECCHUU

AJITEBPAMYECKUE BBIPAXXEHNW .
CreneHsb ¢ palluOHAIBHBIM [TOKA3aTeIeM
[ToBTOpenue, 060061IeHNE,
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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KoaudecTBO 9acoB

Bcero

25

15

25

25

12

34

136

KonTpoabu
ble padoThbI

IIpakTHuec
KHe padoThl

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/133deaba

bubmuorexa [JOK
https://m.edsoo.ru/133deaba

bu6mmoreka [IOK
https://m.edsoo.ru/133deaba

bu6nmoreka [JOK
https://m.edsoo.ru/133deaba

bu6mmoreka [JOK
https://m.edsoo.ru/133deaba

bu6mmorexa [IOK
https://m.edsoo.ru/133deaba



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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I'eomeTpus 9 kiace

HaumenoBanue pa3aesioB U TEM

Ne ni/m
NPOrpaMMblI

1 Pemienue TpeyrosibHUKOB
2 [TogoOue TpeyroJbHUKOB
3 MeTton KoopaAMHAT
4 Bexrops!
5 JlyiHa OKPY>KHOCTH U IIJIOLIAa/1b KpyTa
6 JIBMDKEHUS TIJIOCKOCTH
. [ToBTOpenue, 0600IIEHNE,

CHCTeMaTHu3alus 3HaHu’

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

/

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
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J

o

KoaudecTBO 4acoB

Bcero

22

12

10

20

16

10

12

102

KonTpoabu
ble padoThbI

IIpakTnyeck
ue padoTnbl

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/dddde230

bubmuorexa [JOK
https://m.edsoo.ru/dddde230

bu6mmoreka [JOK
https://m.edsoo.ru/dddde230

bu6nmoreka [JOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmorexa [IOK
https://m.edsoo.ru/dddde230
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BCPOHTHOCTL U CTATHCTHKA 9 KJ1acc

HaunmenoBaHmue pa3xesioB 1 TEM

Ne i/
NMPOrpaMmblI
1 [ToBTOpEHue Kypca 8 kinacca
2 DneMeHTH KOMOMHATOPUKH
3 ['eomeTprueckast BEpOSATHOCTD
4 Ucnbiranus beprynnu
5 CrnyuaiiHas BelnyMHa
6 UncoBbIe XapaKTePUCTHKU CITyYalHBIX
BEJTMYNH
7 3aK0H OOJIBIITNX YUCET
g [ToBTOpenme, 0600IIEHNE,
cHUcTeMaTU3alus 3HaHUI
s ObBIIEE KOMMHYECTBO HACOB IO
IMPOORKVMEHT NOANMUCAH
INIEKTPOHHOM NOANNCBIO
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- vy

KoauuecTBO 4acoB

Bcero

34

KonTpoabu
ble padoThbI

IIpakTuyeck
ue padboThbl

DJIEeKTPOHHbBIE
(uudposbre)
oOpa3oBaTeJibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/8b68c39f

bubnuoreka [{OK
https://m.edsoo.ru/8b68c39f

bu6nunorexa LIOK
https://m.edsoo.ru/8b68c39f

bu6nmorexa LIOK
https://m.edsoo.ru/8b68c39f

bubanoreka LIOK
https://m.edsoo.ru/8b68c39f

bubanoreka IJOK
https://m.edsoo.ru/8b68c39f

bubnunorexa LIOK
https://m.edsoo.ru/8b68c39f

bubnunorexa LIOK
https://m.edsoo.ru/8b68c39f
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- AnreGpa: 9 kiace: y4eOHUK 71 YTIIIyOJICHHOTO U3YUeHHUS anreOpsl s
ydamuxcs o01eoopa3oBaTeybHbIX opranu3anuii / A.I'. Mepansk, B.M.
[TonsikoB.- M. : Benrana-I'pad, 2017

- A. T'. Mep3insk, B. M. [Tonsikos. ['eomerpust 8 kinacc, yriyOJaeHHbIIA YPOBEHb.

M. "IIpoceemienne” 2021

- . P. Boiconkmii, 1. B. Slmenko. BeposatHocTs u cTatucTka 7-9, yueOHUK,

6a3oBbii ypoBeHb. M. «lIpocsemienuey» 2023

METOJUYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIS
- Anre6pa : 9 kacc : metogudeckoe nocooue / E.B. bynko, A.I'. Mep3isik,
B.b. ITononckuii, M.C. Sxup. — M. : Benranal pad, 2016

- A.T. Mepainsk, B. b. Tlononckuit, E. M. Pabunosuu. M. C. Axup. Anredpa 9
kjacc. CaMocTosITeNbHBIE U KOHTPOJIbHBIE padoThl. M. M3aaTenbekuii HeHTp
«Benrana-I'pad», 2018r

- MUJLTanuukwuii, A.M.I'onsaman, JI.M.3BaBuu COopHUK 33124 M0 anredpe ass
8-9 knaccoB, YueOHoe nocodue sl yyanuxcst ¢ yriyoJeHHbIM U3y4eHUEM

MAaTCMATHKH.
a B

-T C%ﬁMﬁHE&EWTOBBIX 34 aHI/Iﬁ JIsI TEMATHUYCCKOI'O U UTOT'OBOI'O
0 BNEKTPOHHON HOANUCHIO . a

KoHTpoJsi. Anreopa. 8-9 kiacc. M. «Murennekt-Lientpy» 2007
CepTtudpukatr OE4260/FTFEC395A2E3COFFB7CI1BEOF2
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-3uB b. I'., Tonpauu B. A. Jlugaktudeckue matepuaisl. Anredpa 8-9 knacc.
UYePo-na-Hese Cara C.-IletepOypr. 2004r

- A. T'. Mep3nsk, B. b. Tlonmouckuii, E. M. PabunoBuu. M. C. Skup. Anre6pa 9
kiacc. CaMocTOsITENbHBIE U KOHTPOJIbHBIE paboThl. M. M3naTenbckuii HEHTP
«Benrana-I'pad», 2018r

- 10. A. I'mazkoB, M. 4. N'anamBunu, B. . AxpemenkoBa. KUM. Anre6pa 9
kiacc. M. Dk3ameH. 2024

- A.T'. Mep3nsk, B. b. Ilononckuii, E. M. Pabunosuu, M. C. SAkup. ['eomerpus
9 CamocCTOATENbHBIE U KOHTPOJIbHBIE PA00THI. YT1yOIeHHbIA YpOBEHb. M.
"IIpoceemenne” 2021

- b.I'.3uB u ap. «I'eomerpus. JnmakTnyeckue Marepuansl 1 9 kiaccay,
Mockaa, «IIpocsemenuey, 2004

- O. H. banasn. ['eometpus. 3agaun Ha TOTOBBIX YEPTEXKAX JJIs TOATOTOBKH K
I'MA n EI'D 7-9 xnacc. Pocros-na-Zlony. «®enukcy» 2013

- 1. P. Beicoukuii. /[utakTuuecKkne MaTepruaiibl O TEOPUH BEPOSATHOCTEN §-9.
DnekTpoHHOe n3aanue. M. Mumumo. 2018

- E. . Kynpuenko, T. @. CepreeBa. Meroanueckue MaTepualibl 10 00y4EHUIO
Kypca «BeposaTtHocTh 1 cratucTuka» B 7-9 kimaccax. M. 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

PEILIY EI'D - O6pa3oBatenbublii mopTai ais noarotosku k EI'D u T'MA

http://reshuege.ru/

-

CepTudpukar OE&%%QE’&%E\%CO FFB7C1BEQOF2
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KM H&-G&ZI&MMNL—ﬁp\Im

OOKYMEHT NoaAnUCAH
EHW%W%HHHH%‘FB‘ o0OpazoBaTenbHBIX pecypcoB. http://school-




Karainor o6pazoBatenbHbIX pecypcoB cetu MuTepner. http://katalog.iot.ru/
Poccuiickuii o0ieodpazoBatenbubiii noptai. http://www.school.edu.ru/
Axnacc. O6pazoBatenbHas miardgopma. http://www.yaklass.ru/testwork
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JOKYMEHT NOAMNUCAH
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