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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISETCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OO€ECIEYMBAECT M3YyYECHHE JPYTUX JUCUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK © TYMaHHUTApHOTO IIMKIOB, €€ OCBOCHUE
HEOOXOMUMO JUIsl TPOAOJKEHUST 00pa3oBaHHMs M B TOBCEIHEBHON KU3HHU.
PasButre y oOydaromuxcsi HAyYHBIX TPEACTABICHUN O MPOUCXOKICHUH H
CYIIIHOCTH alreOpandecKkux abCTpaKIuii, Crocobe OTpaKeHUsT MaTEeMaTHIECKON
HAyKOH SIBJICHUI W MPOIIECCOB B MPHUPOJIE M OOIIECTBE, PO MATEMATHICCKOTO
MOJICTTUPOBAaHUSI B HAYYHOM TIO3HAHMM W B TPAKTUKE CIOCOOCTBYET
(GOpMUPOBaHHIO  HAYYHOTO  MHPOBO33PEHHS M  KAueCTB  MBIIUICHUS,
HEOOXOIMMBIX JJIS aJIallTallid B COBPEMEHHOM ITU(GpoBOM oO1iecTBe. M3yueHue
anreOppl oOecreunBacT pa3BUTHE YMEHHUS HAONIOAATh, CPAaBHHBATh, HAXOIUTh
3aKOHOMEpPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUSA U BBIBOJBI, (POPMYIHUPOBATH
yrBepxacHus. OCBOCHHE Kypca aireOpbl 00eceunBaeT pa3BUTHE JIOTHIECKOTO
MBIIIJICHUST OOYYalOIIUXCS: OHHM WCIOJB3YIOT ACAYKTHBHBIC M WHIYKTHBHBIC
paccyxeHus, 0000IIeHHe U KOHKPETU3al1I0, abCTparupoBaHUEe U aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSTEILHON
JESTENHHOCTH OOYYaIOlUXCs, TMOITOMY CaMOCTOSITEIbHOE pEIIeHHUE 3a/1a4y
SBIIICTCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0YICHHS.

B cTpykType mporpammbl yueOHOTO Kypca «AnreOpa» i OCHOBHOTO
oOmiero  oOpa3oBaHUST  OCHOBHOE MECTO  3aHUMAIOT  COJEPKATEIHHO-
MeTonuueckne JmHHH: «Yucma W BBIYHCICHHS», «AnreOpandeckue
BBIPAKEHUSD», «YPaBHEHUS U HeEpaBeHCTBa», «DyHkuum». Kaxknas w3z 3Tux
COJIepKaTeIIbHO-METOIMYECKUX JTUHUN Pa3BUBACTCS Ha TPOTHKEHUU TPEX JIET
U3Y4YCHUS Kypca, B3aUMOJICHCTBYS C JPYTUMU €ro JUHUSMU. B Xo7e m3ydeHus
y4eOHOrO Kypca OOydYaromMMCS TPHUXOAWTCS JIOTHUECKH PacCyXIath,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U C 3TUM B mporpammy
yueOHOro Kypca «AnreOpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI  JIOTHKH,
IIPEJICTABIICHHBIE BO BCEX OCHOBHBIX pasjiefiaXx MaTeMaTHYECKOTO 0Opa3oBaHUS
U CIIOCOOCTBYIOIIME OBIAJICHUIO OOYYaIONTUMHUCS OCHOB YHHUBEPCATHLHOTO
MaTeMaTudeckoro s3bika. CopepkaTelbHOM W CTPYKTYPHOH OCOOCHHOCTHIO
y4e0HOTO Kypca « AnreOpay sIBISICTCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUU «YWcla W BBIUUCICHUS» CIYKAT OCHOBOM JIs
JaNbHEHNIIEeTr0 N3y4eHHs] MaTeMaTHKU, CITIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCS
JIOTUYECKOT0 MBIIUICHHSI, (OPMUPOBAHUIO YMEHHUS MOJTH30BATHCS AITOPUTMAMH,
a TaKXKe TPUOOPETCHHIO TPAKTUYCCKUX HABBIKOB, HEOOXOMUMBIX IS
MOBCEHEBHON XW3HU. Pa3BUTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOTO
oOmiero o0Opa3oBaHWs CBS3aHO C PAIMOHAIBHBIMU W UPPANMOHAIHHBIMU



guciamMu, (HOPMUPOBAHMEM TIPEACTABICHUM O JACHUCTBUTEIHHOM YHCIIE.
3aBepilleHHe OCBOEHHUS YMCIOBOM JMHUM OTHECEHO K CpeaHeMy oOIeMy
00pa3oBaHUIO.

Copepxanue JByX aireOpanyeckux JUHUH — «Ausrebpanyeckue
BBIpOXKEHUSD» U «YPABHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
00yJaromuxcss MaTeMaTHYECKOTro anmapaTa, He0OX0AUMOTO I PEIICHUS 3a/1a4
MaTEMaTUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi Y4eOHBIH Marepuay TpYNIHUPYETCs
BOKPYT pallMOHAIBHBIX BBIpOKEHUH. Aurebpa JAEeMOHCTPUPYET 3HAuYCHHUE
MaTeMaTUKH KaK s3bIKA JUIsI TIOCTPOCHUSI MAaTEeMAaTUYECKUX MOJENEH, ONMCaHus
MPOLIECCOB U SIBICHHUI pealbHOTO Mupa. B 3amaum oOyueHust anreOpe BXOAST
TaK)Ke JalIbHEHIlee pa3BUTHE AITOPUTMUYECKOTO MBIITUICHHSI, HEOOXOIUMOTO, B
YaCTHOCTH, JUIsl OCBOCHMSI Kypca HH(POPMATUKH, M OBJIAJICHUE HaBBIKAMU
JIeNyKTUBHBIX  paccyxaeHumil.  [IpeoOpasoBaHme  CHUMBOJBHBIX  (HOpM
CIIOCOOCTBYET PA3BUTHIO BOOOPAXEHUS, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (GyHKIHMOHAIBHO-rpa)UUECKOM  JMHUM  HAIEJIeHO Ha
noJiydueHre  OoOydaloIMUMHCS 3HaHUW O QYHKOMSIX Kak  BaKHeWIen
MaTeMaTHYeCKO MOJENn /sl ONUCAaHUS M HCCIENOBaHUS Pa3sHOOOpa3HBIX
NpOILECCOB W SIBICHWH B TmpHpoae Hu oOmecTtBe. M3ydyenune wmarepuana
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHs HCIOJIb30BaTh pPa3InYHbIC
BBIPA3UTENbHBIE CPEJICTBA SI3bIKa MAaTEeMaTHUKU — CIIOBECHBIE, CHMBOJIUYECKUE,
rpaduyeckue, BHOCUT BKJIaJ B (QOPMHUPOBAHUE TMPEACTABICHUA O pOJH
MaTEMaTHUKH B Pa3BUTUU ITUBUIU3AINHA U KYJIbTYPHI.

['eomeTpus Kak OAMH W3 OCHOBHBIX DPAa3elioOB MIKOJbHOW MaTeMAaTHKH,
MMEIOLINI CBOEH LIETbI0 00ECIIeUNTh H3yUYEeHUE CBOMCTB M pa3MepoB GuUryp, ux
OTHOIIEHWH M B3aMMHOE pACIOJIOKEHUE, ONHUPAeTCs Ha JIOTMYECKYIO,
J0Ka3aTeNbHyI0 JIMHUIO. [[eHHOCTh M3y4eHUs] TeOMETPUM HA YPOBHE OCHOBHOTO
oOmero o00pa3oBaHMs 3aKJIIOYAEeTCsl B TOM, 4YTO OOYyYalolUWCS YYUTCS
MIPOBONUTH J0Ka3aTelbHbIC paccyXaeHus, CTPOUTH JOTHYECKHE
YMO3aKJIOUCHHUS,  JIOKa3bIBaTh  WCTUHHBIC  YTBEPXKICHUS U  CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKJICHUS «OT TPOTHUBHOIOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKIACHUSI.

Bropoii 1enp0 M3ydeHus TEOMETPHUH SIBISETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPHU PEUICHUH KaK MaTeMaTHUYECKUX, TaK U MPAKTUYECKHUX 3a1ad,
BCTpEUAIOUINXCS B peanbHOM Ku3HU. OOydaromuics JOHKEH HaydUuThCs
OTPENEIUTh TEOMETPUUECKYIO (DUTypy, OMHCaTh CIOBAMH JaHHBIA YEPTEXK WU
PUCYHOK, HAWTH TUIOMIA[b 3E€MEJIHHOI0 Yy4YacTKa, PacCYUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJOKOHHOTO Kabenss wiu TpedyeMble pa3Mepsl Tapaxa s



aBTOMOOWJII. ODTOMY COOTBETCTBYET BTOpasi, BbIUHUCIUTENbHAs JMHUS B
u3ydyeHnn reoMmerpuu. llpu pemieHnn 3amady  OpakTUYECKOrO XapakTepa
oOydJaromuiicss y4uTcsl CTPOMTh MAaT€MAaTHYECKHE MOJEIU  PealbHbIX
KU3HEHHBIX CUTYallMil, IPOBOJUTh BBIYMCICHHS W OLEHUBATH aJEKBATHOCTh
HOJIyYEHHOT'O pe3yJbTaTa.

KpaitHe Ba)xHO NMOAUEPKUBATH CBSI3M T'€OMETPUU C JIPYTUMHU Y4EOHBIMU
npeaMeTaMy, MOTHUBUPOBATH HCIOJIb30BAaTh OMNPEICIICHUS TI'E€OMETPUUECKHUX
buryp u MOHATUNA, JAEMOHCTPUPOBATH NPUMEHEHHME IMOJYYEHHBIX YMEHHUH B
(¢u3MKe U TEXHUKE. DTU CBSI3U Haubosiee SIPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cooTHomEeHUs», «Merong koopauHat» u «Teopema
[Tudaropay.

B coBpemeHHOM HU(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
00JIBIIYI0 3HAUUMOCTb, KaK C TOYKU 3PEHUS MPAKTUYECKUX NMPUIIOKEHUH, TaK U
UX poJI B 00pa30BaHUU, HEOOXOUMOM Kaxa0My 4esoBeKy. Bo3pacraer uncno
npodeccuif, Npu OBIAJEHUU KOTOPhIMU TpedyeTcss Xoporias ©Oa3zoBas
MOJArOTOBKA B 00JIACTH BEPOATHOCTU M CTATUCTUKH, TaKas MOATOTOBKA Ba)KHA
U1 IPOJOJKEHUS 00pa30BaHus U IS YCIIEIHON Mpo(eCCUOHAIbHON Kaphephl.
Kax/1p1i1 4enoBEK MOCTOSIHHO MPUHUMAET PELICHHsS Ha OCHOBE MMEKOUIUXCS Y
HEro JaHHbIX. A i1 OOOCHOBAaHHOIO MPHUHATHUS PpEHIEHUs B YCIOBMSX
HeJocTaTka WM U30bITKa MHPOpMAlMKU HEOOXOJUMO B TOM YHCJE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIICHHUE.

NMenHo 103TOMYy OCTpO BCTajla HEOOXOIUMOCTH  CHOPMHpPOBATH Y
oOyJarormuxcst (PyHKIIMOHAIbHYIO TPaMOTHOCTb, BKJIIOYAIONIyI0 B ce0si B
KayeCTBE HEOThEMJIEMON COCTABJISIIOIIEH YMEHHE BOCIIPUHUMATh U KPUTUYECKU
aHaNMM3UpoOBaTh HMHGPOPMALIMIO, TMPEJACTABICHHYI0 B pa3IU4HbIX (PopMax,
MMOHUMAaThb BEPOSATHOCTHBIM XapaKTep MHOTUMX pEaJbHBIX MPOLIECCOB U
3aBUCUMOCTEM, POU3BOJUTH IPOCTEUIINE BEPOATHOCTHBIE PACUYETHI.
3HaKOMCTBO B YYEOHOM Kypce C OCHOBHBIMM INpHUHIMNAMM cOopa, aHaiau3a u
NPEICTABICHUS JTaHHBIX U3 PA3NMYHBIX cep KU3HU OOLIECTBA U roCyAapcTBa
npuobmiaer oOydarommxcsd K OOLIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHN Pa3BUBACT HABBIKM OpPraHM3aluU mepebopa v mojacyéra yucia
BapUAHTOB, B TOM YHWCJE B INPHUKIAAHBIX 33Ja4yaX. 3HAKOMCTBO C OCHOBaMu
Teopuu rpadoB co31aET MaTeMaTHYEeCKUH (QyHIAMEHT uid (OpMUPOBAHUS
KOMIIETEHUUA B 0O0nacTu HMHPOPMATHUKUM M LUPPOBBIX TexHosoruil. Ilpu
U3yYEeHUM CTAaTUCTUKM U BEPOSITHOCTU  OOOTamlarTCs  MNpeACTaBICHUS
o0y4JaronmMxcsi 0 COBPEMEHHON KapTMHE MHpa U METOJAX €ro HCCIeJOBaHUs,
(GopMupyeTcss MOHMMAaHME POJM CTATUCTUKU KaK HCTOYHHKA COLHMAJIBHO
3HaYUMOW HMH(pOpMalMU M  3aKJIaJbIBAlOTCS OCHOBBI  BEPOATHOCTHOI'O
MBIILJICHUS.



B cooTBeTcTBUM ¢ JaHHBIMH LEISIMHU B CTPYKTYype HMpOrpaMMbl yUeOHOIO Kypca
«BeposTHOCTP M CTAaTUCTHKAa» OCHOBHOIO 0OILIEro oOpa3oBaHUs BBIJIEICHbI
CIEAYIOLINE COAEPKATEIBHO-METOANnYeCcKue TUHUN: «[IpencraBienue qaHHbIX U
OnucaTesibHasl CTaTUCTUKA», «BeposATHOCTEY, «I71eMEHThl KOMOMHATOPUKNY,
«BBezaenue B Teopuio rpadoBy.

Conepxanue nunun «lIpeacraBneHrne NaHHBIX W OIKCATENIbHAS CTATUCTHUKA»
CIIy’)KHT OCHOBOM i1 (OpPMHUPOBAaHHUS HABBIKOB pabOThl ¢ MH(pOpManuen: OT
YTeHUs M MHTepHperauuud uHGOpMaluu, NpPEICTaBICHHONM B Tabiuuax, Ha
auarpaMmax M rpagukax, 10 cOopa, NpEACTaBIECHHS M aHaiM3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEJHUX WU PACCEUBAHMS.
Pabotas ¢ naHHbIMH, OOydHarolluecs y4yaTcs CUMTHIBATb M WHTEPIPETHUPOBATH
JAHHBIE, BBIABUTATh, apTYMEHTUPOBATh U KPUTUKOBATH MPOCTEHUIINE TUIIOTESHI,
Pa3MBILUIATh HAJl (AKTOPaMH, BBI3bIBAIOIIMMU W3MEHUYMBOCTb, U OLIEHUBATH UX
BIIMSIHUE HA PACCMATPUBAEMBIE BEJTUYMHBI U IIPOLIECCHI.

NHTyUTHBHOE NIPEACTABICHUE O CIy4YalHOH W3MEHYUBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHIAEHUHWW CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM IS
M3Y4YEHHs] TEOPUH BEPOSATHOCTEH. bonpmioe 3HayeHHE MMEIOT NPAKTUYECKHUE
3a1aHUs, B YACTHOCTHU OIIBITHI C KIIACCUYECKUMU BEPOATHOCTHBIMUA MOJIEIISIMM.
[loHsiTue BEPOATHOCTHM BBOAMTCA Kak Mepa MpaBIONOAo0us CiydailHOro
coObrtusi. Ilpu wu3ydyeHun ydeOHOro Kypca oOOydHaroIIMecs 3HAKOMSTCS C
OPOCTEMIIMMU  METOJaMHM  BBIUMCIIEHUS  BEPOSATHOCTEW B  CIy4YalHBIX
DKCIEPUMEHTAaX C  PaBHOBO3MOXKHBIMH  JJIEMEHTAPHBIMH  HCXOJAMH,
BEPOSATHOCTHBIMU 3aKOHaMH, IIO3BOJISIIOIIMMM CTaBUTh M pemiarb Ooiee
CIIOKHbIE 3a7aud. B yueOHbII Kypc BXOAST HayalbHbIE NPEJICTaBICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOyYaroUIuXxcsl ¢
MHOXECTBAMM W OCHOBHBIMH  OIl€palldssMHd  HaJ  MHOXECTBAMH,
paccMaTpUBaIOTCsL IIPUMEPbl NPUMEHEHHs U1 pELICHHs 3a1ay, a TakkKe
UCIOJIb30BaHUS B IPYTUX MaTEMaTUYECKUX Kypcax U y4eOHbIX IIpeIMeTax.

CornacHo yueOHOMY miaHy B 7-9 kiaccax u3ydaercss yueOHBIN Kypc
«Anrebpa»,  KOTOpPBI  BKJIIOYAET  CIEAYIONIME  OCHOBHBIE  pa3Jeibl
comepkanus: «Yucna W BBIUMCICHUA», «AITeOpanyecKkue BBIPAKECHUSY,
«YPpaBHEHHUS U HEPABEHCTBA», « DYyHKIIUI.

VYuebnniii kypc «l'eomMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3ICIIbl
comepxkanusi: «l'eomerpuueckue QUTypsl W UX CBOWCTBa», «M3MepeHue
FEOMETPUYECKUX BEIUYMH», «/[eKapTOBBI KOOpPAMHATHI HAa IJIOCKOCTH,
«BexTopbly», «JIBrUKeHUs MII0CKOCTHY, «[IpeodpazoBanus moago0us».

B 7-9 knaccax uzyuaercsi yueOHbIN Kypc «BepoATHOCTh U CTAaTUCTUKAY, B

KOTOpbIM BXonmar paszgensl: «lIpencraBineHue JaHHBIX M ONMCATEIbHAs



CTaTUCTHKa», «BeposaTHOCTh», «INeMeHThl KOMOMHATOpUKW», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue ydeOHOro kypca «Ainrebpa» otBoautcs 306 yacos: B 7
kmacce — 102 gaca (3 waca B Hemenio), B 8 kimacce — 102 gaca (3 4gaca B
Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJleli0).

C uenpto co3gaHus  OJAroNpUATHBIX YCIOBHH JIJI1  IOJHOIICHHOTO
WHTEJUICKTYaJbHOTO  Pa3BUTHUSI  OOYYaIOIIUXCS, YCUJIEHUS MPAKTUYECKOU
HaIMpaBJICHHOCTH MaTeMaTU4YeCKOro oOpa3oBaHUsA, a Takke OO0eclneueHus
HEOOXOUMOM M JOCTATOYHON MaTeMaTHYECKOM MOATOTOBKU JJIS JaJIbHEUIIIETO
oOyuenuss B 7 — 9 xiaccax Ha wusydeHue ydeObnoro kypca "I'eomerpus"
orBoauTcs 1o 102 daca: 24 u3 00s3aTesIbHOM YacTH yueOHOro iaHa u 1 yac u3
yacTH, (GOpMHUPYEMOI yUacTHUKaMHU 00pa30BaTeNbHBIX OTHOLIEHUN. B utore Ha
n3yuyeHue yueOHoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7 kiacce —
102 4aca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexmelno), B 9
kiacce — 102 yaca (3 yaca B Heento).

Ha u3ydenue ydyeOHOro kypca «BeposATHOCTh M CTATUCTHKA» OTBOIUTCS
102 gaca: B 7 knacce — 34 4gaca (1 gac B Heaeno), B 8 kinacce — 34 4daca (1 gac B
Henenmo), B 9 kimacce — 34 daca (1 gac B Hezeno).



COILEPKAHHUE
OBYYEHMUA KYPCA

«AJredpa»

7 KUIIACC

Yuciia v BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MIEPEX0]] OT OJHON (HOPMBI 3aIMKUCH
npobeit k gapyrou. IloHaThe palMOHAIBHOTO YHCIHA, 3alliCh, CPaBHEHUE,
yHOPSIIOUYMBAHUE PAIMOHAIBHBIX 4HCel. ApudMeTHYecKue JeUCTBUS C
palMoOHabHBIMU YKcliaMU. Perienue 3a1a4 U3 peaabHON MPAKTUKKU Ha YacTH, Ha
TpooH.

CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OMpejaesieHne, MmpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE OIpPEACNICHUs, 3aMHUCh OONbIIUX 4uces. [IporeHTsl,
3aMKch MPOLIEHTOB B BHJE APOOU M JpOoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE
3aJ]a4 Ha MPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEATbHOU MPAKTUKH.

[IpuMeHEHME NOPHU3HAKOB JIEIMMOCTH, PAa3J0KEHUE Ha MHOXKUTEIN
HATypaJIbHBIX YUCET.

PeanpHbie  3aBucMMOCTH, B TOM 4UHCIe TpsAMas ©  oOparHas
PONOPIUOHATIEHOCTH.

AJsireOpanvecKue BbIPAKeHUs

IlepemeHHBIE, YHCIOBOE 3HAYEHUWE  BBIPAKEHUS C  IEPEMEHHOM.
JlonycTumble 3HA4Y€HUs] NEepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXKIY
BeIMYMHAMU B BHjie Gopmyibl. Berancnenus no dopmynam. [IpeodpasoBanue
OYKBEHHBIX BBIPQKCHHM, TOXJIECTBEHHO pAaBHbIC BBIPAXKEHUS, MpaBUia
mpeoOpa3oBaHUS CyMM | TPOUW3BENCHUN, TpPaBWIA PACKPBITHS CKOOOK U
PUBEACHUS TIOIOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPaAJIbHBIM MOKA3aTEJIEM.

Onnowiensl u  MHorowleHbl. (CreneHb MHorouseHa. CloxeHue,
BBIYMTAHNE, YMHOXXEHUE MHOTOWIEHOB. DPOPMYJIbI COKPAIEHHOIO YMHOKEHHS:
KBaJpaT CyMMbl M KBaapar pa3HocTH. DopMyrna pasHOCTA KBaJpaTOB.
PaznoxeHne MHOTO4JI€HOB HA MHOYKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUS, MpaBWia MPeoOpa3oBaHUS YpPaBHEHWSI,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JIuHeliHoe ypaBHEHHME C OJHOM NMEPEMEHHOM, YMCIIO KOPHEWU JIMHEWHOTO
ypaBHEHHUSI, PEIICHHE JUHEHUHBIX ypaBHeHHU. CoOCTaBlieHHE YpPaBHEHUH IO
YCIIOBHIO 33Jaud. PenieHne TeEKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHU .



JluneiitHoe ypaBHEHHE C JByMs MepeMeHHbIMU M ero rpaguk. Cucrema
IBYX JIMHEWHBIX YpaBHEHHWW C JAByMs I€peMeHHbIMH. Pelienue cucrem
ypaBHEHUH crnocoOOM MOJCTaHOBKH. [Ipumepbl pemieHusi TEKCTOBBIX 3ajad C
MIOMOIIBIO CUCTEM YPaBHEHHU.

DOYyHKIMA

Koopnunara toukm Ha npsiMou. UwuCoOBbIE NPOMEXYTKH. PaccrosHue
MEXKJy IBYMSI TOUYKAMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyrosbHast cuctema koopaunat, ocu Ox u Oy. Abcuucca u opauHaTa
TOYKM Ha KOOpPAMHATHOM 1uiockocTH. [Ipumepsl rpadukoB, 3agaHHBIX
dopmynamu. Urenue rpadukoB peanbHbIX 3aBUcUMOCTed. [loHsTHE QyHKIUU.
I'padpux ¢dynkuuu. CpoiictBa (yHkuuil. JluneiitHas ¢yHkuusa, e€ rpaduk.
I'paduk pynxkumu y = [x|. I'paduueckoe pereHne TUHEHHBIX YpaBHEHHH U
CHCTEM JIMHEVHBIX YPABHEHUMN.

8 KJIACC

Yucaa 1 BIYUCICHUS

KBagpatueiii xkopenb u3 uyucna. l[loHsTHe 00 HppaMOHATIBLHOM YHCIE.
Jlecstnunble MPUOIKEHUS VPPalHOHAIBHBIX YUCElL. CaoiicTBa
apu(pMETHIECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3OBaHUIO
YUCJIOBBIX BBIPAKECHUN U BEIYMCIICHUAM. [[€ICTBUTENBHBIC YHCIIA.

Crenens ¢ HensIM NokasaresieM U €€ ceorictBa. CTaHIapTHas 3alMCh YUCIA.

AJiredpanyvecKkue BbIpaKeHHU s

KBanparHeiii TpEéxXusieH, pa3oKEHUE KBAJIPAaTHOIO TPEXWIEHA Ha
MHOKHTEJIH.

AnreOpanyeckas aApoOb. OCHOBHOE CBOWCTBO alreOpanyeckod JpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXEHUE, [I€JIEHUE anreOpandyeckux JpoOe.
PanmonanbHbIe BRIpOXKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢opmylia KOpPHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIIMXCSA K JIMHEMHBIM U
kBaapaTHbIM. [IpocTeitime 1poOHO-palioOHaTbHBIE YPABHEHUS.

I'paduueckass uHTEpOpeTanus ypaBHEHUU C JABYMSI NEPEMEHHBIMH U
CUCTEM JIMHEMHBIX YPAaBHEHHUM C JBYMs IepeMeHHbIMHU. IIpumepsl pemieHuns
CHCTEM HEJIMHEHHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 aIre0pandeckuM crocoooM.

UucnoBble HepaBeHCTBA M HX CBoWcTBa. HepaBeHCTBO ¢ onHOM
IIEPEMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOMU
nepeMeHHOW. CUcTeMbl TUHEWHBIX HEPABEHCTB C OJIHOW IMEPEMEHHOM.



DYyHKIMHA

[Tonarue ¢pynkunn. O0naCTh ONMpeeNeHUs] 1 MHOKECTBO 3HAUECHU I
bynkiuu. CriocoOs! 3aaHus PYHKIIHM.

I'padux Pynxuuu. Urenue cBoicTB ¢pyHKUMHU 1o €€ rpaduky. IIpumepsl
rpad@ukoB GyHKIMMA, OTPAKAIOIIUX PEATIbHBIE POLECCHI.

ODYHKIMH, ONMHUCHIBAIONINE TMPSMYI0 W OOpPaTHYIO MPOIMOPIIMOHAILHBIC
3aBHCHMOCTH, X rpaduku. ®yHkuun y = x2, y = x°, y = \x, y=|x|. ['paduaeckoe
pelleHre YpaBHEHUH B CUCTEM YPaBHEHH.

9 KJIACC

Yucaa 1 BBIYUCTICHUS

PanuonanbHple  4uciia, UpPpalMOHAIBHBIE  YHWCIA, KOHEYHBIE U
OECKOHEUHbIE JIeCATHUYHbIE JpoO0UM. MHOXKECTBO JEHCTBUTEIBHBIX YHCET,
NEHUCTBUTEIbHBIE 4YHCIAa KakK OECKOHEYHbIE JecATH4YHble apoou. B3anmuo
OIHO3HAYHOE COOTBETCTBHE MEKJIY MHOXKECTBOM JEHCTBUTEIBHBIX YHCEN M
KOOPAMHATHOM IIPSMOM.

CpaBHeHME JEHCTBUTENBHBIX 4YHCEN, apupMeTUYecKue JeHUCTBUS C
JNENCTBUTEINBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOIIEr0 MHUpPA, JJIATEIBHOCTh IPOLIECCOB B
OKpY’KaroIlleM MUpE.

[Ipubnum>k€HHOE  3HAYEHWE  BEIIUMYUHBI, TOYHOCTh  NPUOIMKECHUS.
Oxkpyrnenue yucen. [Ipuknika u olieHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUSA M HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBanparnoe ypaBHenue. Pemienne ypaBHEHHH, CBOISIIMXCS K

KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pemieHus: ypaBHEHUM TPEThEU U
YeTBEPTOM CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIU.

Pemenne npoOHO-palilnoOHaNbHBIX ypaBHEHUI. PenieHne TeKCTOBBIX 3a1ad
anredpandeckKuM METOJIOM.

VYpaBHEeHUE C IByMsl IEpEMEHHBIMU U ero rpaduk. Pemenue cucrem nByx
JIMHEVHBIX YpPaBHEHUH C JByMs II€peMEHHbIMU. PelieHue cucreM IaByx
YPaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOW CTEIICHHU.
['padmyeckas HHTEpIpETALIMS CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

PemeHnne  TEKCTOBBIX  3aJady  aNreOpanyecKuMm

cnocoboM. UncoBele HEpaBEHCTBA U UX CBOMCTBA.

Pemienre NMHEHHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBaapaTHble HepaBEHCTBA.



['paduueckass uHTEpIpeTallusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMHU.

DOYyHKIMA

KBaaparuunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHaATHI
BEPIINHBI TapaboJIbl, 0OCb CUMMETPHUHU MapadoIbl.

I'padukn pynxumit: y =kx, y =kx +b, y=k/x, y=x>, y=x, y = |x| ,  ux
CBONCTBA.

YucsoBblie M0C/1€10BATEILHOCTH U IIPOTPeCcCUm

[ToHsiTHE 4YKMCIOBOM MOCIEIOBATENLHOCTH. 3aJlaHUE MOCIIEA0BATEIBHOCTH
peKyppeHTHOH (hopmyToit u popmyIioi n-ro yieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccuu. @opmynibl #7-TO 4djeHa
apu(pMETHIECKON U TeOMETPUUECKOM MPOTrPEeCCuii, CyMMbI TIEPBBIX 71 YJICHOB.

N300pakenne 4ieHOB apu(METHUUECKOW M T€OMETPUYECKON MpOrpeccHii
TOYKaMHU Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIA U 3KCIIOHEHIIHAIbHBIN POCT.
CI10KHBIE TPOLICHTHI.

KYPCA «I'eomeTpus»

7 KUIIACC

Havanenbeie monstus reomerpuu. Touka, mpsmas, OTpPE30K, Jy4. YTOIL
Bunpl yrimos. BepTukanpHble M CMEXHBIE yIUIbl. brccektpuca yria. Jlomanas,
MHOI'OyroJIbHUK. [IapannenbHOCTh U EPIEHAUKYIAPHOCTD NPSAMBIX.

CumMmerpuunble (urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAKOIIEM MUDE.

OCHOBHBIE  TIOCTPOCHHMSI C  IIOMOIIBIO  LUPKYJISs W JIMHEUKHU.
TpeyronapHuK.

BricoTra, Menuana, OMcceKTpuca, iX CBOKMCTBA.

PaBHOOEpeHHBIT W PaBHOCTOPOHHUHM TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M NpU3HAKU PaBHOOEIPEHHOrO TpeyroyibHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa M TIpU3HAKM TNApalIeNbHBIX NpAMbIX. CymMma  yrjioB
TPEYrOJIbHUKA.

Breninue yriel TpeyronbHUKa.

IIpssMoyrosibHbIN  TpeyroapHUK. CBOMCTBO MEIMAHbl MPAMOYTOJIBHOIO
TPEyroJIbHUKa, NpPOBEAEHHOM K  runoreHyse. [IpusHaku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB. [ IpsIMOYTOIBHBIN TPEYTONBHUK C YyIiaoM B 30°.



HepaBencTBa B reoMeTrpun: HEPAaBEHCTBO TPEYIOJBbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa O OoJbLIeM yriie U OOJbIIeH CTOPOHE TPEYTOJbHUKA.
[lepnieHauKyIsAp ¥ HAKJIOHHASL.

I'eomerprueckoe MecTo TOYEK. buccekrpuca yria U CepeIUHHBIN
MNEPIEHAUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpyI, XOopAa W JuaMeTp, HX CBoOMcTBa. BzaumHoe
PacCIIOIOKEHUE OKPYKHOCTH U IIpsiMOM. KacaTenbHas U cexy1as K OKpY>KHOCTH.
OKpy»XHOCTb, BIIMCAaHHAas B YroJl. BmucaHHas W ONHCAaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYerplpéxyronpHuku. llapamnenorpamm, €ro npu3HAKH W CBOKWCTBA.
YacTHble cilydau MapaieJorpaMMoB (MPSMOYTOIbHUK, pOMO, KBajpar), HX
npu3HAaKW U CBOMCTBA. Tpamenwsi, paBHOOOKasi Tparmenusi, €€ CBONCTBA U
npusHaky. [IpsMoyronbHas Tpanenus.

Meron ynBoenus Mmeauansl. LlentpanbHas cummerpus. Teopema Paneca u
TeOpeEMa O MPOMOPUMOHAIBHBIX OTPE3KAX.

Cpennue MuHUN TpeyroJbHUKA U Tpaneuu. LleHTp macc TpeyrojbHuKA.

[Togo6ue TpeyronbHUKOB, Kodduiment nomodus. [lpusHaku momoOwus
TpeyroiabHUKOB. [IpuMeHeHne mogo0ust Ipu pelIeHnH MPaKTUIECKUX 3a/ad.

CaoiicTBa miomaneid reomerpudeckux ¢uryp. Gopmynsl aias 1iomaaun
TpeyroJjibHUKa, Napajienorpamma, pomoa u tpaneuud. OTHOLIEHUE TJI0IA e
no100HBIX QUTYP.

Breruncnenne 1uiomanei  TPEyrojibHHUKOB W MHOTOYTOJBHHUKOB — Ha
KJIeT4aTou Oymare.

Teopema Iludaropa. Ilpumenenune teopembl [ludaropa mpu pemieHun
MPAKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO yTIiia MPsIMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpUroHOMETpHYecKkne (yHKIUU
yrioB B 30, 45 u 60°.

BrnincanHbple U LEHTpaldbHBIE YIVIBL, YTOJ MEXIY KAacaTeJIbHOU U XOpIOH.
Vel Mexay XopaamMu M CeKyIIMMH. BrnucaHHble ©  ONKCaHHbIE
YETBIPEXYTOJbHUKNA. B3anMMHOE pacronokeHue ABYX OKpykHocteu. Kacanue
OKpy>xHOCTell. O0I1IKe KacaTelbHbIE K ABYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKECTBO. DOPMYIIbI IPUBEACHHUS.



Pemenne tpeyronbHUKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTUYECKUX 3alad C HCIHOJIB30BAHHEM TEOPEMBI KOCHUHYCOB M
TE€OPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [1ogo6re COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NpPOM3BENECHUH OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyJib) BEKTOpa, COHAINPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAIPABJICHHBIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpAIIMU HAJl BEKTOpaMu. Pa3noxkeHne BEKTopa Mo AByM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatel BekTopa. CKalgpHOE TPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBl KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHUS MpPAMON U
OKPY>KHOCTH B KOOpJIMHATaX, NEPECEYEHUE OKPYKHOCTEW M mpsMbIX. Merox
KOOPJMHAT U €ro NPUMEHEHHUE.

[IpaBunbHble MHOTOYroiapHWKH. JlinHAa OKpyx)HOCTH. ['pamycHas wu
paauaHHas Mepa yria, BBIYMCIEHUE IJIMH Ayr oKpyxHocTed. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBID>KEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUu QUryp (djaeMeHTapHbIC
npeactasienus). [Tapannensueiit nepenoc. [loBopor.

KYPCA «BeposiTHOCTH ¥ CTATUCTHKA)

7 KIIACC

[IpencraBnenre MaHHBIX B BHJE TaONWIl, quarpaMm, rpaukoB. 3amogHEHUE
TaOJINIl, YTEHHUE U TOCTPOEHUE auarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U
KpYyroBbixX). UreHue rpadukoB peasibHbIX TpolieccoB. M3Bieuenne nHbopmaiuu
U3 UarpaMm U TaOJIuIl, UCTOIL30BaHNE U UHTEPIIPETALIMS JaHHBIX.
OnucarenpHasi CTAaTUCTUKA: CpelHee apu(MEeTHYEeCKoe, MeJuaHa, pa3Max,
HamOOJbIIIeE U HAUMEHbIIIeEe 3HA4YCHHUs] HAbOpa YHCIIOBBIX NaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

Crny4daifHbpI SKCHepUMEHT (OMbIT) M ciaydailHoe coObiThe. BeposTHOCTh U
gacToTa. POl MajJoOBEpOSTHBIX M TMPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npupoje U B obmiecTBe. MoHeTa U urpajgbHasi KOCTb B TEOPUH BEPOSTHOCTE.
I'pad, BepmmHa, peOpo. Crenens BepumHbl. Yucino pédbep u cymmapHas
crenenb BepunH. [Ipeacrasnenue o ca3noctu rpada. Lenu u muknsl. [yt B
rpadax. O6xoxa rpada (inepoB myTh). [Ipencrarienue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ mnomolpto rpagos.



8 KVIACC

[IpencraBnenrie qJaHHBIX B BUE TaOIHII, TUarpaMm, TpaduKoB.
MHOXeCTBO,  3JIEMEHT MHOXECTBAa, MOJIMHOXecTBO. Onepanuu  Haj
MHOXKECTBaMU: 00bEIMHEHUE, NepecedyeHue, nononenue. CBONCTBA oneparmii
HaJ, MHOXKECTBAMH: MEPEMECTUTENBHOE, COYETATENbHOE, PACIPEIEIUTENHOE,
BKJIIOUeHMs. Mcnonb3oBaHue rpauyeckoro MNpe/ICTaBICHUS MHOMKECTB IS
ONKCAaHUS PEATbHBIX MPOLIECCOB M SBJICHUI, IPU PEIICHNUHN 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. Jlucnepcuss M CTaHZApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DOneMeHTapHble  COOBITHS  ciy4yaiiHOro  ombiTa. CiyyailiHble  COOBITHS.
BepositHocT  coObiTHil. OmNbITEI € PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU
coObrtusiMu.  CiyyailiHblii  BbIOOp. CBA3b MEXIYy MAJOBEPOSTHBIMU U
NPaKTHYECKU JOCTOBEPHBIMH COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE.
HepeBo. CBolicTBa 1€pEBbEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BUCSYEHN
BEpIIMHBI, CBS3b MEXIYy YHCIOM BepIIMH U uucioM pédep. [lpaBuio
yMHOKeHHUs. Pelienue 3aia4d ¢ momMolpto rpagos.

[IpotuBomnonoxusie  coObiTus. Juarpamma Oinepa. OObeauHEHHE U
nepeceueHue coObiTuil. HecoBmecTtHbie coObITHSA. DopMyna  CIIOKEHUS
BEPOSITHOCTEN. YcCOBHasg BepoATHOCTh. [IpaBuino ymHoxkeHus. HezaBucumelie
coObrtusi. [lpencraBienue skcrnepuMeHTa B BUIE JepeBa. Pemienue 3anay Ha
HaXOXJCHUE BEPOSITHOCTEN c MTOMOILIBIO nepeBa CIIy4aiiHOTO
AKCIEPUMEHTA, AuarpaMmm Dujepa.

9 KUIACC

[IpencraBnenre qaHHBIX B BUJE TAOIHI], TUarpaMm, TpaduKoB, HHTEPIIPETAITIS
NaHHBIX. UTeHHe W MoCTpoeHue TaOiull, AuarpamMm, rpadMkoB IO peabHBIM
JAHHBIM.

[TepectanoBku u dakropuan. CoyeTaHuss M YUCIO COYETaHHU. TpeyrosbHUK
[Tackains. Pemenue 3aia4 ¢ MCMOJb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposATHOCTb. CiydyaliHbIi BbIOOp TOYKM M3 (QUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TyT'H OKPYKHOCTH.

UcnsiTanue. Ycnex u Heynaya. Cepust ucnblTaHWl A0 nepBoro ycrnexa. Cepus
ucnbiTanuit bepuyinu. BepostHocT coObITHH B cepur UCTbITaHUN bepHyu.
CnyvaiiHasg BenMYMHA W PACHpPENENICHHE BEpOsSTHOCTEW. MaremaTtuueckoe
oXujgaHue U aucnepcus. [lpumepsl MaTeMaTUYECKOrO OXKHMAAHUS — Kak
TEOPETUYECKOI0 CPEHETO 3HAYEHUs BENIMYMHBL. MaTeMaTH4ecKkoe 0)XKUAaHuE U
JUCIEPCUS CIIyYalHOM BEJIIMYMHBI «YHUCIO YCIIEXOB B CEPUM MCIBITAHUU
beprymmy.



[Tonarue o 3akoHe OoNbIIMX yHucel. M3MmepeHue BEpOSTHOCTEH C IMOMOIIBIO
4acTOT. PoJib 1 3HaueHHEe 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA HPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHHUS IMPOTrPaMMbl Yu4eOHOIro Kypca
«Anrebpa» XapakTepus3yroTCs:

1) naTpuoTH4ecKoe BOCIMTAHNE:

IIPOSIBICHUEM HWHTEpeca K MPOLIIJIOMY M HACTOALIEMY POCCHUCKOU
MaTeMaTUKH, UEHHOCTHBIM OTHOILIEHHEM K JOCTHUXEHHUSM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKONM MAaTeMaTUYECKOW IIKOJIbI, K UCIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax W MPUKIATHBIX cepax;

2) rpaxJaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA U peav3aluu
€ro mpaB, MPEACTABICHUEM O MaTeMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3sNUYHBIX  CTPYKTYp, SIBJICHHM, TMpOIEAyp TIpakJIaHCKOTO  OOIIeCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHIO 3THUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JOCTHUKEHUM HayKH,
OCO3HAHHEM BAXHOCTU MOPAIbHO-ITUUECKUX MPUHIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHBHOE YYacTUE€ B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOM HaNpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHMs Ha MPOTSHKCHUH BCEH KU3HM I YCIEITHON TpodeccruoHambHOM
NESITENHPHOCTU U Pa3BUTHEM HEOOXOJIMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HMHAMBUAYAIBLHON TpaeKTOpUU OOpa30BaHUS U KUZHEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K HMOIMOHAIBHOMY M ACTETUYECKOMY BOCIPHUSITHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7a4, PEUICHUHN, PacCYKICHUN, YMEHUIO BUJCThH
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEJICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEIIOBEKA, MPUPO/IbI
U o01IecTBa, MOHMMAHUEM MaTeMaTHYeCKOW HAayKH Kak c(epbl ueroBedecKOil
NEeATeNIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTH JJIsl pa3BUTHS LIMBUIIU3AIINH,
OBJAJCHUEM SI3BIKOM MATE€MaTUKH M MaTeMaTH4YECKOW KyJIbTypOHh Kak
CPEACTBOM  I[O3HAHUS MHUpA, OBJAJECHHUEM MPOCTEHUIIMMU  HAaBBIKAMH
UCCIIEOBATEIBCKOM NESITEIIBHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpPOBAHHE KYJbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

TOTOBHOCTBIO IMPUMEHSITh MaTeMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHHUS 3J0pOBOTO o0Opa3a KU3HM (30pOBOE NHUTAHUE,
cOaJTaHCUPOBAHHBIA PEXUM 3aHATHN UM OT/AbIXa, pEryjspHas Qu3ndecKas
AKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBbIKa PEeIECKCUHU, MPU3HAHHEM CBOETO
IpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0TUYeCKOe BOCIIUTAHHE:

OpUEHTaIlMell Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU ISl PEIICHUS
3a/1a4 B 00JIACTU COXPAHHOCTHU OKPYKAIOIIEH Cpeibl, INIAHUPOBAHUS MTOCTYIIKOB
U OLIEHKH MX BO3MOXHBIX MOCIEACTBHUI IJI1 OKPYXkAIOIIEH Cpelibl, 0CO3HAHUEM
rJI00AJIBHOTO XapakTepa dKOJOTUYECKUX MPOOJIEM U MyTel UX pelIeHus;

8) ajanTanua K M3MEHAKWINMMCH YCJIOBMSIM COHUAJBHON M
NPUPOIHON cpeabl:

TOTOBHOCTBIO K JIECTBUSAM B YCIIOBHSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MNPAKTUYECKYHO HESITEIbHOCTh, B TOM
YylyCcli€ YMEHHE YYUThCS y JAPYyrux JroJield, mnpuoOpeTaTh B COBMECTHOM
NESATeIbHOCTU HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIMU U3 OIbITA APYTHUX;

HEOOXOIUMOCTbIO B (OPMUPOBAHWU HOBBIX 3HAHUM, B TOM YHCIIC
dbopmMynupoBaTh UJIeU, TMOHATHS, THUNOTE3bl 00 OOBEKTaX W SIBICHUSIX, B TOM
YHUCJIC paHee HEW3BECTHBIX, OCO3HaBaTh MEMUIMTHI COOCTBEHHBIX 3HAHWHN W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD CHUTYallMIO, BOCHPUHHUMATD
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIIHUM KOHTpPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pElIeHUs U JeHUCTBUS, (POPMyIUPOBaTh U OLICHUBATH PUCKH U
MOCJIeICTBUS, POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/ibHBIE YHUBEPCAJIBbHBIC y‘leﬁﬂble

neiicteua ba3oBble Jlornyeckue JeicTBUA:

e BBISBIIITH u XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTHYCCKUX OOBEKTOB, MOHSATHH, OTHOIICHUH MEXITY MOHSATHIMH,
dbopMyIUpOBaThH OIpEICIICHUS MMOHSATHH, YCTaHAaBJIMBATh
CYIIECTBEHHBIA MPHU3HAK KJacCU(PUKAIIUU, OCHOBAHUS JJIsI 000OIIECHHUS
Y CPaBHEHMS, KPUTEPUHU MPOBOIUMOTO aHAIU3A;

e BOCIpPUHHUMATh, (QOPMYJIUPOBATH U MPeOOpPa3OBBIBATh CYXKICHUS:
YTBEPJUTEIbHBIC U OTpPUIlATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHUE,
YCIIOBHBIE;

® BbIABJIATDH MaTCMaTH4YCCKHUC 3dKOHOMCPHOCTH, B3aNMMOCBI3HU n



npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKICHUSX,
npeajarartb  KpUTEpPUHM  JUISL  BBISIBICHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JE€IyKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3dupaTh JOKa3aTENbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TpsAMBIE U
OT  MNPOTHUBHOIO),  MPOBOAUTH  CAMOCTOATEIBHO  HECJIOXHBIE
J0Ka3aTeIbCTBA MaTeMaTUYECKUX (axToB, BBICTPANBAaTh
apryMeHTaIuI0, MPUBOJUThH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 pelieHus y4eOHOM 3aJayu (CpaBHUBATh HECKOJBKO
BAapMAHTOB pEUICHMs], BbIOMpaTh Hambojee MOAXOMAUMN ¢ Y4EToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBbie uccieaoBaTeJIbCKHe 1eiiCTBUS:

HCIIOJB30BaTh  BOMPOCHI  KAaK  HMCCIICIOBATCIIBCKUA ~ HMHCTPYMEHT
No3HaHusA, (HOPMYJIHUPOBATh BOIPOCHI, (PUKCHPYIOIIUE IPOTUBOPCYUHE,
npoOieMy, CaMOCTOSTEIBHO YyCTaHABIMBATH MCKOMOE U JaHHOE,
(dbopMHpPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHE,
IIPOBOJUTL IO CaMOCTOSATEIBLHO COCTABJICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  WCCICIOBAaHWE IO  YCTAHOBJICHHUIO
0COOCHHOCTEI MAaTeMaTHYECKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSATEIIbHO  (OPMYJIMPOBATh  OOOOIICHUS W  BBIBOJABI  IIO
pe3ynbTaTaM TPOBEIEHHOTO HAOIIOJCHUS, WCCICIOBAHMS, OICHUBATH
JI0OCTOBEPHOCTH MOJTYUYCHHBIX PE3yIbTaTOB, BBIBOJOB M 0000IIECHNUI;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIJIBUTATh
IPEATIONIONKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(POpPMAIUU, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a/1a4U;

BBIOMPATh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHMUS,

BbIOMpaTh (QopMy IMpeacTaBiIeHUs HHPOpMAUU U WIUIFOCTPUPOBATH
pelraemMble 3aJaud CXeMaMu, JuarpaMMaMH, WHOW Trpapukod U UX
KOMOHHAITUSMU;

OLICHMBATh HAAEKHOCTh MH(POPMAIUHU MO KPUTEPHSIM, MPEITI0KECHHBIM
yUUTENEeM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKkaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe IeiicTBUS:

BOCIIPUHUMAaTh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBHUH C



YCIOBUSMHM W LENSMU OOIIEHUS, SCHO, TOYHO, IPAMOTHO BBIPAXKaTh
CBOI0O TOYKY 3pEHUSI B YCTHBIX W TIMCBMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUSI TI0 XOAY PEIICHHs 3aJa4l, KOMMEHTHPOBATH ITOTYYCHHBIH
pe3yIbTarT;

B XOJie OOCYXJCHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY O00OCYXIaeMOii
TEMBI, TPOOJIEMBI, pEIIaeMOoil 3a1a4u, BHICKA3bIBATh WJCH, HAIICICHHBIC
Ha TIOMCK PENICHHs, COIMOCTAaBJISATh CBOM CYXIEHHUSA C CYXICHHUSIMHU
JIPYrUX Y4YacTHUKOB JMajora, OOHApYy>XMBaTh pa3jiu4he U CXOJCTBO
MO3UIMIA, B KOPPEeKTHOH (opme (opMyarpoBaTh pa3HOTIIACHS, CBOH
BO3PaKCHUS;

OPEJCTaBIsATh  PE3yJAbTaThl  pEIIeHUs  3aJadyd, SKCIEPHUMEHTa,
UCCIIEIOBaHMsI, TPOEKTa, CaMOCTOSITENIBHO  BbIOMpaTh  (opmar
BBICTYIUIEHUST C Y4YETOM 3aJlad TMPEe3eHTAllMM U  OCOOEHHOCTEM
ayJIuTOPHH;

NOHMMaTh W  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOH M
WHIUBUTYyTBHOW pPaOOThl MpPU PEIICHHH YYCOHBIX MaTEeMaTHYCCKUX
3aj1ay;

OpUHUMATh  II€JIb  COBMECTHOM  JCSTENbHOCTH,  IUIAHHPOBATH
OpraHu3allil0 COBMECTHOM paboOThl, pachpeaensarTb BHIABI padoT,
JIOTOBApUBATHCS, 00CYXKIaTh MPOIIECC U pe3ysibTaT padoThl, 0000IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (0OCyxkIeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI M JPYTHE), BBITOJIHATH CBOIO YacTb
paboTBl W KOOPAWMHUPOBATH CBOM JCHCTBUS C JPYTUMHU YJICHAMH
KOMaH/Ibl, OLIEHWBATh KauyeCTBO CBOETr0 BKJIaga B OOMIMI MPOIYKT MO
KpUTepusiM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICUCTBUS.

PeryasiTuBHbIE YHHBepcaJlbHbIE yueOHbIe
peiicrBust Camoopranusanmsi:

CaMOCTOATENIbHO COCTABIIATH IUJIAH, AITOPUTM PELICHUS 3a]1a4Ml (UK €ro
4acTh), BBIOUPATh CIOCOO pEelIEHUsI C YUETOM MMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTpOJ'II), AMOIHUOHAJIbHBbIN MHTEJJIEKT:

BIAaJETh CIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTpPOJISL IIpolecca Hu
pe3yJibTaTa peleHnss MaTEMaTHIECKOM 3a/1auu;

IPEABUIAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PELICHHUU
3a1a4d, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YJbTaTa JEATEIBHOCTH ITOCTABICHHOU



HeIM M YCIOBHUSIM, OOBACHATh NPUYUHBI JOCTHDKEHUS WU
HEJOCTM)KEHHs ~ LeNM, HaXOAWTh  OMMOKY, JlaBaTh  OLIEHKY
MpUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI YYEBHOI'O KYPCA «AJI'EBPA»

K konny oOyueHuss B 7 KJjacce 0OOydarOUIUMHCA MOJIYYUT CIETYIOLIUE
pEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYMCICHUASA

BrlinonHsTh, coyeTasi yCTHbIE U MUCHMEHHbBIE MPUEMBI, apu(MEeTUUECKHE
JEUCTBUS C pallMOHATBHBIMHU YUCIIaAMHU.

HaxoauTh 3HaYeHUs YMCIIOBBIX BBIpOXXEHUM, MPUMEHSITh Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BRIYUCIICHUS 3HAYCHHUI IPOOHBIX BBIPAKCHUH, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aITUCH YKCEN K Apyroi (mpeodpa3oBbIBAThH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaTh W YHOPSJOYMBATH PALMOHAIbHBIC

yucia. OKpyrisTh YUCIA.

BbINONHATH TPUKUAKY U OLEHKY pe3yJbTaTa BBIUYMUCICHHUM, OIEHKY
3HAYCHUW YUCIJIOBBIX BBIPAKCHUW. BBINONHATE JIEUCTBUS CO CTENECHAMU C
HATypaJIbHBIMU TTOKA3aTEIISIMHU.

[IpuMeHsAT, TpU3HAKU  JIETUMOCTH, pPa3N0O)KEHUE Ha  MHOXUTEIU
HATypaJIbHBIX YUCET.

Pemath nmpakTUKO-OPUEHTUPOBAHHBIEC 33/1aUM, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOMOPIHMOHAIBHOCTHIO BEIMYHMH, MPOILIEHTaAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl pelIeHUs 3a/1ay ¢ YYETOM OTPaHUYCHHM, CBA3aHHBIX CO CBOMCTBaAMU
paccMaTpUBaEMbIX OOBEKTOB.

AJire0panyvecKue BbIpaKeHHU S

Hcnonb3oBaTh anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Impoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoimonusaTh  mpeoOpa3oBaHUs  1EJIOTO  BBIPAKEHHUS B MHOTOWIEH
MPUBEJICHHEM TTOJO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOYJIEH M MHOIOYJIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCynecTBIATh Pa3i0KEHUE MHOTOUWIEHOB HA MHOXHUTEIU C MOMOIIBIO
BBIHECCHHUSI 3a CKOOKM OOIIEro MHOXHUTEIS, TPYNIUPOBKU ClIaraeMbiX,
npuMeHeHUS (POPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOUYJICHOB [JIi PELICHUS] PA3TUYHBIX
3a/1a4 U3 MaTeMAaTUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMHM IOKA3aTENIAMHU IS
npeoOpa3oBaHUsI BRIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

PemaTte nvHelHbIE ypaBHEHUS ¢ OJHOM IEPEMEHHOM, MPUMEHSS MPABUJIA
nepexo/la OT HMCXOJHOTO YpaBHEHHS K paBHOCWIbHOMY eMy. IIpoBepsTs,
SIBJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS.

[IpumMensaTh rpaduyueckue METOAbI NPU PEIICHUN JTUHEUHBIX YPAaBHEHUN U
HX CHCTEM.

[TogOupaTes TpuUMepbl Map YKCEI, SBISIOMIUXCS PEIICHUEM JHHEHHOTO
YPaBHEHHS C IBYyMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpauK JIMHEHMHOTO ypaBHEHUS C
JIBYMsSI TEPEMEHHBIMU, MOJb3YACh IpauKoOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHECHUSI.

PemaTte cuctembl IByX JTMHEMHBIX YPAaBHEHHM C JBYMS NIE€PEMEHHBIMH, B
TOM 4Huciie Tpaduueck.

CocraBnsaTe M pelaTh JMHEHHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUW M0 YCIOBHUIO 3aJa4¥, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MOJYYEHHBINA PE3yJIbTAaT.

DOYyHKIMHA

N3o0paxkaTh Ha KOOPJAWHATHOW TMPSAMOM TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpPJAWHATAM, JIy4d, OTPE3KH, MHTEPBAJbI, 3alUCHIBATH UYHCIOBBIE
MIPOMEKYTKH Ha aIreOpanvaecKoM si3bIKe.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJAMHATaM,
cTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuceiBaTh C MNOMOUIBIO (YHKIMI HM3BECTHBIE 3aBHUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpPEMs, pPACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIIBHOCTD, BPEMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre GyHKIIUH TT0 3HAYCHHIO €€ apryMeHTa.

[TonumaTte rpaduyeckuii cnocod npeacTaBiIeHUs U aHaau3a uHhopMaIuy,
U3BJICKaTh W MHTEPOPETHUPOBATH HH(POPMAIUMIO U3 TPapUKOB peaabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K koniy oOyueHuss B 8 kJjacce 0oOydarOnuics MOIYYUT CIETYIOLIUE
IIPEIAMETHBIE PE3YJIIbTATHI:

Yucaa 1 BIYUCTICHUSA

Hcnonb30BaTh HAYAIBHBIE TIPEACTABIEHUSI O MHOKECTBE JIEMCTBUTEIBHBIX
yycesn IS CpaBHEHMS, OKPYIJIEHUS U BBIUMCIEHUH, H300paxarhb
JNEUCTBUTENIbHBIC YMCIIa TOYUKAMU Ha KOOPAMHATHOM IIPSAMOM.

[IpuMeHsTh MOHSTHE apUPMETUUECKOTO KBAJIPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIC KOPHH, UCIIONB3YS MPU HEOOXOIUMOCTH KaIbKYJISTOP, BBHITIOIHSTH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEpKAIUX KBAJpaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEM.



Hcnonp30BatTh 3anMCH OOJIBIINX U MAJIBIX YMCEN C MOMOLIBIO 1€CATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyvecKue BbIpaKeHHU S

[IpyMeHATP NOHSATHE CTENEHUM C LEIbIM II0KAa3aTelIeM, BBIITOIHATh
npeoOpa3oBaHus BbIPAKEHUH, COAEPKALMX CTENEHH C LIEJBIM MOKa3aTeeM.

BBINONMHATE TOXIECTBEHHBIE MPe0oOpa30BaHusl pallMOHATbHBIX BbIPaXKEHUI
Ha OCHOBE IMPaBUJI ICUCTBUIN HaJ MHOTOUYJICHAMU U aIreOpandyecKuMu ApoOsiMU.

PacxiianpiBaTh KBapaTHBIN TPEXUJIEH HA MHOXHUTEIIU.

[IpumensaThs mpeoOpa3oBaHus BBIPAKEHUM UIsl PEIICHUS pa3IMYHBIX 3a]a4
U3 MaT€MATHKH, CMEXHBIX IPEIMETOB, U3 PEAIIbHON ITPAKTHUKHU.

YpaBHeHus1 M1 HEpaBeHCTBA

Pewiats nMHEHBIE, KBAIpATHBIE YPABHEHHS U PAIlMOHAIbHBIE YPABHEHUS,
CBOJSIIIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYyMS IEPEMEHHBIMH.

IIpoBoaANUTE IPOCTEUIIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUHU,
B TOM YHCJIE C NMPUMEHEHHEM TpadHUuecKUX MNpeACTaBiICHUN (yCTaHaBIUBATh,
UMEET JIM YPaBHEHUE WIM CUCTEMAa YPAaBHEHUN pPELICHHUs, €CIM HMEET, TO
CKOJIBKO, U TIpoUee).

[lepexoqute  OT  cioBecHOW  (OpMYJIHMpPOBKM  3ajauyu K €€
anredpandecko MOJENN C MOMOIIBI0 COCTABJICHUS YPABHEHMSI WM CHCTEMBbI
YPaBHEHUI, HWHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4u
IIOJIy4YEHHBIM pe3ynbTar. [IpuMEHSATh CBOMCTBA YHMCIOBBIX HEPABEHCTB IS
CpPaBHEHUS, OLICHKH, PEIIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOW M
UX CHCTEMbl, JaBaTb TIpaUUECKyl0 WLIIOCTPALMIO MHOXXECTBA pPELIECHUMN
HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIMA

[ToHuMaTh ¥ UCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS), ONPENEsATh 3HaYeHUEe (PYHKUMUU N0 3HAUYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYyHKUUHU O €€ rpaduKy.

Ctpoutb rpaduku 3JIeMeHTApHbIX (YHKIMA BUA:

y=k/x,y=x2,y=x3,y = |x|, y = VX, OIIHCBIBATb CBOJCTBA YHCIOBON
dbyHkmu 1o e€ rpaduky.

K xoniy oOydeHuss B 9 kJjacce 0O0ydarOnIuiCA MOJIYYUT CIETYIOLIUE
IIPEAMETHBIE PE3YJIIbTATHI:

Yucaa 1 BIYUCICHUS

CpaBHHBaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apudmerrnueckue eMCTBUS ¢ PallMOHAIBHBIMU YHCIIAMH,

coueTasl yCTHbIE U TMCbMEHHbBIC TPUEMBI, BBITIOIHATH BEIYUCIICHUS C

MppanyOHaIbHBIMU YUCIAMU.



HaxoguTe 3HadeHHs cCTeNeHEW C UENbIMU IIOKa3aTesIMH MW KOPHEH,
BBIYUCIIATh 3HAUEHUST YUCIIOBBIX BBIPAKECHHIA.

OKpyryisiTh OEWCTBUTEIBHBIE YHUCIA, BBINOJHATH MPUKUAKY PE3yibTaTa
BBIYMCIIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUSA M HEPABEHCTBA

Pewiats nuHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOASIIUECT K
HUM, IPOCTEHIITNE APOOHO-PAIIOHATIEHBIE YPABHEHUS.

Pemath cucTeMbl JABYX JTUHEWHBIX yYpaBHEHUM C JBYMsI MEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemiath TekcTOBbIE 3ajaun  aiareOpanyeckuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUSI ypaBHEHUSI WU CHUCTEMBbl JBYX ypaBHEHUM C  JBYyMs
[IEPEMEHHBIMM.

[IpoBOAUTE IPOCTEUIIINE UCCIECIOBAHUS YPABHEHUM U CUCTEM YPABHECHUMU,
B TOM YHUCJE C MPUMEHEHHEM TrpadUyecKux MpeJcTaBieHUi (yCTaHABIMBATh,
MMEET JIM YpPAaBHEHHUE WM CHCTEMA YPABHEHUW pEIICHUS, €CIU HMEET, TO
CKOJIbKO, U MPOoUee).

Pemiath nuHelHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaThb
pelIeHrEe HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3alIUChIBATh PEUICHUE C TTOMOIIBIO
CHMBOJIOB.

Pemate cuctembl JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJTFOYAIONINE KBaJIpaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBI
HEpPAaBEHCTB HA YKCIOBOW MPSIMOM, 3alUCHIBATh PEIICHHE C [MOMOUIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3ITUYHBIX 33/1a4.

DyHKUNH

PacnioznaBath (hyHKUMM M3y4eHHBIX BUAOB. lloka3biBaTh cXeMaTUYECKH

pacmojoXeHne Ha KOOPAMHATHOM TUIOCKOCTH TpaduKoB (YHKIHUN BUAa: y =
kx, = kx + b,y =kix, y =ax’ + bx + ¢,y = x>, y=1Vx, y = |x|, B
3aBUCUMOCTH OT 3HaY€HU KO3 (PUIIMEHTOB, ONUCHIBATh CBONCTBA (DYHKIIMA.

Ctpouth U M300pakaTh CXEMAaTUYECKH TPaPUKUA KBAJIPATUUHBIX
(GyHKUMNA, OMUCHIBATH CBOMCTBA KBAIPATUYHBIX (QYHKIUN MO UX IpaduKaM.

Pacno3naBaTh KBaipaTUUHYIO PYHKIMIO 110 (POpMYJIE, MPUBOIUTH TPUMEPDI
KBaJPaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPHUHU.

Yuc/i0BbIe OCIEI0BATETbHOCTH M IIPOTPECCUH

Pacnio3znaBath apupMEeTHUECKYIO U TEOMETPUUECKYIO POTPECCUH MIPU
pa3HBIX crocoOax 3aJaHusl.

BbINOSTHATE BBIUKCICHUSI C UCTIOIB30BaHUEM (OPMYII N-T'O YiIeHa
apu(pMETUIECKON U F€OMETPUUECKON MPOrpeccuii, CyMMbI MEPBBIX N YJIEHOB.



I/I306pa>1<aTb YJICHBI IIOCJICIOBATCIBHOCTH TOYKAMU Ha KOOp,HHHaTHOfI
IIJIOCKOCTH.

Pemrate 3a1aum, cBSA3aHHbBIE C YHCIOBBIMH IMOCIIEI0BATEILHOCTIMH, B TOM
quclie 3aJayd W3 pealbHOM KU3HU (C WCIONB30BAHHEM KaJbKyJIATOPA,
HU(POBBIX TEXHOIOTHI).

IMPEAMETHBIE PE3YJIBTATBI YYEBHOI'O KYPCA «I'EOMETPUSD»

K konny oOydeHuss B 7 kJjacce 0OydarOUIUMHCA MOJIYYUT CIETYIOLIUE
IIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh u3y4YeHHBIE TI'E€OMETPUYECKHE QUTYPBI, OMNPENEIATh UX
B3aMMHOE€ PACHOJIOKEHHE, U300pakaTh reOMETpUYECKUe (DUTYpbI, BBITOIHSTH
YEpPTEKU IO YCIOBHIO 3a1aud. M3MepsTh JIMHEWHBICE M YIJIOBBIE BEIWYWHBL.
PemaTp 3a1aum Ha BEIYMCIIEHNE JJIMH OTPE3KOB U BEJIUYWH YIJIOB.

Henaty rpyOyio OIEHKY JMHEWHBIX M YTJIOBBIX BEIUYHH TPEIMETOB B
peanbHON KU3HH, pa3MepoB MPHUPOAHBIX O0BEKTOB. Paznuuarh pazMepsl 3THUX
00BEKTOB T0 TOPSIAKY BETUYUHBI.

CTpouThb 4epTEeXKH K TECOMETPUUECKUM 3a/1auaM.

[Tonp30BaThCA MpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3aa4.

ITIpoBoauTH JIOTUYECKHUE paccyxIaeHus c HCIIOJIb30BaHUEM
F€OMETPUYECKUX TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBECAEHHOM K THUIIOTEHY3€ MPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a/1a4.

OnpenensiTe nNapauieIbHOCTh MPAMBIX C TOMOIIBK YIJOB, KOTOpbIE
oOpazyeT ¢ HUMH cekyias. Onpeaensts napauieabHOCTh MPSMBIX ¢ TOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NPSMOM JO TOYEK APYTOU MPSIMOM.

Pemrats 3a1aum Ha KieT9aTOM Oymare.

[IpoBOIWTH BBIYUCIICHHS M HAXOIUTh YHMCIOBbIE M OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKMX 33/adyax C MCIOJIB30BAHUEM CYMMBI YTJIOB
TPEYTrOJLHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEYEHNH JIBYX MAPAJUICIIBHBIX MPSIMBIX CEKylled. Pemars mpaktuyeckue
3a7]a4M Ha HaXOXKJICHUE YIJIOB.

Biianerb MOHSATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh OIpEIesATh
OMCCEeKTpHUCY yIJla UM CEpPeJUHHBIA TMEpPHEeHAMUKYJSP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

DopMynUpPOBaTh OMNPEACICHUS OKPYXHOCTH U Kpyra, XOpIbl U JTAAMETpa
OKPYXXHOCTH, MOJIb30BaTbCSI UX CBOMCTBAMHU. Y METh INPUMEHATH 3TH CBOMCTBA



IIpYU pELICHUH 3a]a4.

Biianerp NOHATHEM ONMHMCAHHON OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonp3oBarbest pakramMu O TOM, YTO OHMCCEKTPUCHI YTIJIOB
TPEYTOJIbHUAKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIE
NEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Biianeth moHsATHEM KacaTelbHOW K OKPYKHOCTH, MOJb30BaThCS TEOPEMOM
0 MNEPHEHAUKYISPHOCTH KacaTelIbHOM W paauyca, MNPOBEAEHHOTO K TOYKE
KAaCaHUs.

[lonb30BaThCd  MPOCTEHMIIMMH  T€OMETPUUYECKMMHU  HEpPABEHCTBAMH,
MTOHUMATh UX NMPAKTHYECKHUI CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE TOCTPOEHUSI C TOMOILIBIO LIUPKYJIS
Y JIMHEWKMU.

K koniy oOydenuss B 8 kjacce 0oO0ydaromuiics TOIMYYUT CIETYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJbHUKOB, WX SJIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMU IIPH PEUICHUU T€OMETPUUECKUX 3a]ad.

[IpuMeHsATh CBOMCTBA TOYKH MEPECEUEHUSI MEUAH TPEYTrOJIbHUKA (LEeHTpa
MAacc) B pEILICHUH 3a/1ay.

Bianerp mNOHSATMEM cCpeoHEW JMHUM TPEYroJbHHKA W  TpaleluH,
OPUMEHSATh UX CBOWCTBA MPH PEIICHUU reoMeTpuueckux 3anad. [lomb3oBaThes
Teopemoit dasieca U TEOPEMON O MPONOPLUHOHAIBHBIX OTPE3KaX, IPUMEHATHh UX
JUISL pELIEHUS] TPAKTUYECKUX 3aa4.

[IpumeHsaTh  mpu3HAaKW  NOAOOMS  TPEYTOJbHUKOB B PEIIEHUU
F€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pelieHus reoMETPUYECKUX MU
npakTuyeckux 3agady. CTpoUTh MAaTeMaTHYECKYIH) MOJENb B MPAKTUYECKUX
3a/layax, CaMOCTOSITEIBHO JEJIaTh YepTEX M HAXOIUTh COOTBETCTBYIOLIUE
JUTUHBI.

Bianerp mnoOHATHSAMU CUHYCa, KOCHMHYyCa M TaHI€HCAa OCTPOro yria
OPSIMOYTOJIBHOTO  TpeyroibHuKa. [lonp30BaTbcsl ATUMHU  MOHATUAMM IS
pELIeHUs IPAKTUYECKUX 3a1a4.

Boruncnsate  (pa3nuuHbIMM - COCOOAaMHM) IUIOLIAAb TPEYrojbHUKA U
IUIOAAM  MHOTOYTOJBHBIX  ¢uryp  (MOJB3ysCh, TI€  HEOOXOIUMO,
KaJbKyJIATOpOM). [IpuMeHsTh MOTydYeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Bnagete NMOHATUSMU BOMCAHHOTO M LIEHTPAJbHOTO YIia, MCIOJb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIVIaX, yriax MEXAy XopJAaMu (CEeKyUIMMH) U yTje
MEKJ1y KacaTeJIbHOM U XOPAOW IPHU PELIEHUHU T€OMETPUUYECKUX 3a1ad.

Biianets NoHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOIbHUKA MTPU PEILICHUH 3a]1a4.



[IpuMeHATh NOJyYEHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTHh MaTEMaTHUYECKUE
MOJIENM IS 3aJad  peajbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIINE
BBIUMCIICHUS C TMPUMEHEHHEM MOJ00MsI M TPUTOHOMETPUHU (TOJIB3YSICh, TI€
HEO00XO0JIUMO, KAJIbKYJIATOPOM).

K koniy oOydenuss B 9 kJjacce OOydYarOIIMICS TMOIYYUT CIETYIONTUE
peIMETHBIE PE3YJIbTaThI:

3HaTh TPUTOHOMETPUYECKHME (YHKIMH OCTPBIX YIJIOB, HAaXOJUTh C HX
NOMOIIBIO PA3JIUYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYroJibHUKA («pelieHue
MPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxoauTe (C MOMOMIBIO KalIbKYJSATOPA)
JUIMHBI U yTJIbI JJ1 HeTAOJMYHBIX 3HAUCHUH.

[Tonb3oBaThCA dopmynamu IPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKJIECTBOM [UISl HAXOXKJIEHUS COOTHOLUIEHUN MEXITy
TPUTOHOMETPUUYECKUMHU BEITUYMHAMU.

Hcnonb3oBaTh TEOpPEMbl CHUHYCOB M KOCHUHYCOB [UISl HaXOXACHUS
Pa3IUYHBIX JIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY ), TPUMEHSThH
UX [PU PELICHUH F€OMETPUUYECKHX 3a/1ay.

Bnagerp mnonsTHSIMM 1peoOpa3oBaHUsA MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB  MOAOOHBIX  ¢uryp. Ilomp3oBatbes — cBOMCTBaMH — MOAOOUS
POU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JJIMHBI U HAXOJUTh YIJIbI y TOJTOOHBIX
¢uryp. I[lpumeHsTh CBOMCTBa MOAOOMS B MPAKTHYECKHX 3a1adax. YMETh
OPUBOJUTH MIPUMEPHI MOJOOHBIX (GUTYDP B OKPYKAIOLIEM MHpE.

[Tonb30BaTbcs TeopeMaMu O MPOU3BEACHHUU OTPE3KOB  XOpA, O
POU3BEIACHUHU OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpaMH, NOHUMATh UX T€OMETPUUYECKUNA U (U3HUUECKUI
CMBICJI, TPUMEHSTh WX B PEIICHUU TEOMETPUUYECKHX U (PU3UUYECKUX 3ajad.
[IpuMeHATh CKalXsApHOE INPOU3BENCHHE BEKTOPOB JUI HAXOXACHUS UIMH U
yTJIOB.

[Tonb30BaTbCs METOOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELIEHNH T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

BnangeTs NOHATHAMY TPaBUIBHOTO MHOTOYTOJIBHUKA, IJTUHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH U paJlMaHHON MEpBI yIJIa, YMETh BBIYUCIIATH IO
Kpyra u ero yacteil. [IpuMeHsTh M0Jy4eHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (MIu LEHTPbI) CUMMETPUM (PUTyp, IPUMEHATH JBUKECHMUS
IUIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHsATh NOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJENW JUIS 3aJad peajbHOM JKU3HH M NPOBOJUTH COOTBETCTBYIOLIME
BBIUMCJIEHUS C TNPUMEHEHUEM NOoJ00us U TPUTOHOMETPUUECKUX (YyHKUUN
(MOJNB3YSICh, T/I€ HEOOXOAUMO, KATbKYJISITOPOM).



IMPEJMETHBIE PE3YJIBbTATBI YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA»

K koHmy oOydenmss B 7 KJjacce OOyYarOIIMICS TOIYYUT CIEIYIONTNE
pEeAMETHBIE PE3YIbTATHI:

Yurareb uHOpMaIMIO, TPEACTABICHHYIO B TaOiMIaX, HAa JUarpaMmax,
NpEACTaBISATh JAHHbICE B BHUJIC€ TaOJMUIl, CTPOUTH JgUarpaMMbl (CTOJOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBaM 3HAUYCHUH.

OnucebiBaTh U UHTEPIPETUPOBATH  pEAbHbIE  YHUCJIOBBIE  JaHHBIE,
Ipe/ICTaBIICHHbIE B TA0NIMIIAX, HA TUarpaMmax, rpapukax.

Hcnonp3oBaTh [ ONUCAaHUS JAHHBIX CTATHCTUYECKHE XapPAKTEPUCTUKH:
cpenHee apudMeTHUYECKOoe, MeAHaHa, HauOoJiblllee M HauMEHbIIEe 3HAYeHUS,
pa3max.

NmMeTp mnpencraBieHHE O CIy4alHOM W3MEHUYMBOCTH Ha MpPUMEpPAxX IEH,
(bu3HUeCKNX BEIWYWH, AHTPOMOMETPUUECKHUX JAaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

K konmy oOydennss B 8 KJjacce OOydarOmMICS TMOJYYUT CIEIYIONIUE
IPEAMETHBIE PE3YJIbTATHI:

N3Bnekate u mpeoOpa3oBbIBaTh HWH(POpPMAINIO, TPEACTABICHHYIO B BHUJIC
Tabyiui, auarpamM, rpaduKOB, TMPEACTaBIAThL JaHHBIE B BUIE TaOJMHII,
auarpaMm, rpadukos.

OnuceiBaTh [1aHHBIE C TOMOILIBID CTATUCTUYECKHX TOKa3aTeIeh: CpeaHUX
3HAUeHUW U Mep pacceuBaHusi (pa3max, JAUCHEPCUS U CTaHIAPTHOE
OTKJIOHECHHE).

HaxoauTh 4acTOTHl YHCIIOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHUCIIE IO
pe3yibTaTaM U3MEPEHUN U HAOIIOICHUM.

Haxonuth BepOATHOCTH CIydalHBIX COOBITHMI B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHMH, B TOM YHCJIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh Tpaduueckue MOIETU: ACPEBO CIYyYaHOTO JKCIIEPUMEHTA,
auarpamMMbl DiJiepa, YiucioBas mpsiMast.

OneprpoBaTh MOHATUSIMU: MHOXECTBO, MOJAMHOKECTBO, BBINOJHATH ONEpPaLUU
HaJ, MHOXKECTBAMH: OOBEAMHEHHUE, MepeceyeHue, JAONOJHEHHE, MEePEeUUCIISTh
3JIEMEHTHI MHOXECTB, PUMEHSTh CBOMCTBA MHOYECTB.

Ucnons3oBaTh rpaduueckoe MpeACTaBICHUE MHOKECTB U CBA3EH MEXIy HUMHU
JUIsl ONKCAHUSl MPOLIECCOB U SIBJICHUM, B TOM YKCIIE MPU PEIICHUM 3a7ad W3
JIPYrUX y4eOHBIX MPEIMETOB U KypPCOB.

K xoniy oOydyenus B 9 kiacce oOydYaromuiicss TOJYYUT CIEAYIOIIUE



PEAMETHBIE PE3YIbTATHI:
N3Bnekats 1 npeoOpa3oBeIBaTh UHPOPMALIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUjE TaONull, Auarpamm, rpadukoB, MPEJCTaBISTh JaHHBIC B
BHJI€ TaOJuII, TUarpamm, rpaukoB.

Pemwate 3amaum  OpraHuM30BaHHBIM [EPEOOPOM BapUAHTOB, a TaKXKE C
UCTOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/OB.

Hcnonp30BaTh ONUCATENBHBIE XApPAKTEPUCTUKH U1 MACCHUBOB  YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPHI PACCEUBAHUS.

Haxonuth 4acToThl 3HAYEHHM W YaCTOTHI COOBITHS, B TOM YHCIIE TOJb3YSCh
pe3yibTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

Haxonuth BEpOATHOCTH CIy4YalHBIX COOBITUA B M3YYEHHBIX ONbBITaX, B TOM
YHUCIJIE B ONBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPUAX
VICTIBITAHUU JI0 TIEPBOT0 yCIIeXa, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBiieHWE O CIIy4YalHOM BEJIMYMHE W O PacIpeleiCHUU
BEPOSITHOCTEM.

NMerp mipeAcTaBieHHE O 3aKOHE OOJBIIMX YHCEI KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM NU3MEHYMBOCTH U O POJIM 3aKOHA OOJBIINX YUCEIN B
PHUPOE U OOIIECTBE.



TEMATHYECKOE

INTAHUPOBAHUE
7 KJIACC
Auredpa
KoanuecTBO 4acoB
HaumenoBanue
Ne DJIeKTPOHHBIE (HU(POBHIE)
pa3aesioB U TeM
n/n KonTtposbHbie o0pa3oBaTe/ibHbIE peCypcChl
MPOrpaMMsbl Bcero
padoThbI
T
1 ‘lucna u Borancienus. 13 1 https://m.eds00.ru/3T9611 VNP
ParnmonanesHbIe uncia
2 YPaBHEHM 1 15 1 https://m.eds00.r/6M3BVY 10F
HEpaBEHCTBA
3 Koopaunate! u 19 1 https://m.edsoo.ru/HIOISNIVV
rpadukn. OyHKINHA
4 Aurebpanieckue 37 2 https:/m.eds00.ru/XKZQS616W
BBIPAXKEHUS
5 TosTopenue u 18 https://m.edsoo.ru/XBWB68AXB
00o001enne
102 5

OBIIEE KOJIMYECTBO



https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/XBWB68AXB

YACOB I10 [TPOTPAMME




I'eomerpusn

KoanuectBo 4yacos DJIeKTPOHHBbIE
HanMeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (tuuchp )
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
[Ipocreiimne reomerpuyeckue GUrypsl u
1 1/1)1<3 cBoiictBa. M3me erl)me FGOMC(”lf) I/IzIG:CKI/IX 18 1 bubmmorexa [IOK
' p p https://m.edsoo.ru/7f415¢2e
BEJIMYMH
bubmuoteka [IOK
2
2 TpeyromHiku 30 https://m.edsoo.ru/7f415e2e
3 [TapamienbHbIe IPsMBIE, CyMMa yTII0B 20 1 bu6nuoreka [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2¢
4 OxkpyXHOCTb U KpyT. [ 'eomeTprueckue 20 1 bu6nmoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmorexa [JOK
I1 7 14
> OBTOpEHHE, 0000IICHNE SHARMIA https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

BeposAATHOCTH U CTATHCTUKA

KoanuectBo 1yacon DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHMe pa3ae/ioB U TEM (undposrre)
Kontpoabnble | IlpakTnyeckue
NMpOrpaMMbI 6 6 o0pa3oBaTe/ibHbIE
Beero padoThI padoThI
pecypchbl
1 [IpencraBinenue TaHHBIX 7 1
2 OrnucarenpHas CTAaTUCTUKA 6 1
3 Cnyyaiinasi ”3BMEHYHMBOCTh 6
4 Benenue B Teoputo rpadoB 4
5 BeposiTHOCTB 1 acTOTa CIy4aitHOTO 5
COOBITHS
6 O0001enue, cucTeMaTH3alMs 3HAaHUH 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2




8 KVIACC

Auredpa
KoanuyectBo 4yacos
HaunmenoBanue
Ne duekTpoHHbIe (LM pOBbLIE)
pa3aesioB U TeM
n/n KonTpoJbHble o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMsbl Bcero
padoThI

Anrebpanueckue

| BBIPAXKEHHUSI. 12 | https://m.edsoo.ru/Y683RP1V9
Anrebpanueckas 1poob

2 “lucna u BerAMCICHHUS, 11 1 https://m.edsoo.rt/ORMAGNHCK
KBanparnaslie kKopHU
YpaBHeHus u

3 HCEpapCHCTEA. 18 1 https://m.edsoo.ru/UDKT3SXO0P
KBanparnsie
ypaBHEHUS
Anrebpanyeckue

4 BBIPAKCHMUSL. 3 https://m.edsoo.ru/GB7K30KCG
KBanpaTHbiii TpEXUIIEH
VYpaBHeHus u

5 HepaBeHCTBA. CUCTEMBI 10 1 https://m.edsoo.ru/1COHSLYTW
ypaBHEHUH
YpaBHeHus u

6 HEPaBEHCTBA. 11 https://m.edsoo0.ru/SDGS10004
HepaBeHnctBa
Oyukiuu. OCHOBHBIE

7 5 https://m.eds00.ru/30QTSJORU

IIOHATHA



https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU

8 DynKumm. Incnosbie 7 https://m.edsoo.ru/B2NFZC7XH
byHKIMHA
Yyca ¥ BLIYUCIICHHUS.

9 CreneHs ¢ LeabIM 6 https://m.edsoo.ru/Q7A3CXOIL
[moKasarejieM

10 TosTopenne u 19 https://m.eds00.1u/SQCV6UFOT
000011IEHNE

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/SQCV6UFOT

I'eomerpus

KoanuectBo 4yacoB
JIEKTPOHHBIE
Ne i/ HaumeHoBaHMe pa3iesioB U TeEM (uudposbie)
B MPOrpamMMbl Kontponbnubie | IIpakTuyeckue o0pa3oBaTejbHbIE
Bcero
padoThI padoThI pecypchbl
: q . 18 : bubnnoreka [IOK
eTBIPEXYTOIBHUKH
ey https://m.edsoo.ru/7f417e18
ITmomans. Haxoxxaenue miomanen Butmmotexa LIOK
20 1
) TPEYTOJbHUKOB U MHOTOYTOJILHBIX (PUTYD. hitps:/m.cdsoo.ru/7f41 718
[Tnomanu nonoOHbBIX GuUryp
3 Teopema [Tudaropa u Hauana 15 1 bubmuorexa [IOK
TPUrOHOMETPUHN https://m.edsoo.ru/7f417¢18
Teopema daseca u Teopema o Eu6 OK
MPOMOPILHUOHATILHBIX OTPE3Kax, MOJI00HbIE 24 uommorexa Il
4 1 https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
VYriab1 B OKpy>XKHOCTH. Brincanusie u
ONHUCAHHBIC YEThIPEXYTOIbHUKH.
15 bu6mmoreka [JOK
5 Kacarenbnble k okpykHocTH. Kacanue
o https://m.edsoo.ru/7t417¢18
OKpYKHOCTEHH https://m.edsoo.ru/7f417e18
. bubnuoreka [IOK
6 [ToBTOpEeHME, 0000ITICHIE 3HAHMI 10 1 hitos/oned ea17e18
ttps://m.edsoo.ru e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



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

BeposiTHOCTH M CTATHCTHKA

KoanuecTBo yacos

DJIeKTPOHHBbIE
Ne n/m HaunMeHoBaHMe pa3aesioB U TeM (uudposbie)
) NPOrpaMMbl Beero Kontpoabubie | IIpakTuyeckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypcesl

1 IToBTOpEeHue kypca 7 knacca 5

2 MHuokecTBa 4

3 BeposiTHOCTB ciy4aifHOTO COOBITHS 6

4 OnucarenpHas cTaTUCTHKA. PaccenBanue 4

JTAHHBIX

5 Baenenue B Teoputo rpadon 3

6 Cayuaiinble COOBITHS 7

7 O0600611IeH1E, CHCTEMATH3AIIHAS 3HAHUH 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




9 KVIACC

Auaredpa
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u dnexkTpoHHble (L(pPoOBbHIE)
n/m| TeM MPOrpPaMMbl Beero KouTtpoJbHbie o0pa3oBaTe/ibHbIE PECYpPChI
padoTshI
1 qHSHa 11 BOITHCICHHA. 14 1 https://m.edsoo.ru/E9QJ7QNTB
JlelicTBUTENbHBIE YUCIIA
2 OyHKIU 19 1 https://m.edsoo.r/SYHPVCOAU
VYpaBHEHHsI U HEPABEHCTBA.
3 YpaBHEHUA C OJHOU 8 1 https://m.edsoo.r/LLGLQKIU2
MepEMEHHOMN
4 ¥ PaBHCHH H HEPABCHCTBA. 10 1 https://m.edsoo.r/UTNAJAKLP
Cucrembl ypaBHEHUH
5 YPABHCHH 1 HCABCHCTBA. 14 1 https:/m.edsoo.rw/ZFUMLNDIK
HepasencrBa
6 Huciosere 15 1 https://m.edsoo.ru/LT2RT120J
MOCJIe0BATEIBHOCTH
[ToBTOpeHue, 0600MIIEHNE,
7 o 22 https://m.edsoo.ru/YMZ3IOUNQ
CUCTeMAaTHU3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB 102 6
I1O ITPOI'PAMME



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

I'eomerpusn

KoanuyecTBO 4acoB

H
Ne aumenopanme JIEKTPOHHBIE (HH(PPOBHIE)
pa3aesioB U TeM
n/n KonTpoJbHble o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMsbl Bcero
padoThI

1 BexTopsl 10 1 https://m.edsoo.ru/X4JFWORCL
JlexapToBbl

2 KOOpPAUHATHI Ha 11 1 https://m.edsoo.ru/ISQMGSAFT
IUIOCKOCTH
Tpuronomerpus.

3 Teopemst kocurycos 22 1 https://m.edsoo0.ru/5172BY40V
cuHycoB. Pemenue
TPEYroJbHUKOB
[IpaBunbHbBIE
MHOT'OYTOJIbHUKH.

4 JlivHa OKpYKHOCTH U 19 1 https://m.edsoo.ru/BMBZSAEUS
IUIOIAb KpyTa.
Brruncnenue mnomanein

5 JIBH>KEHUA IIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
[IpeobpazoBanue

6 nonodus. Merprecie 11 https:/m.edsoo.ru/T58CWSWSF
COOTHOILIEHUS B
OKPY’KHOCTH

7 23 1 https://m.edsoo0.ru/VYL6CQREP

IToBTOpEHME,



https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/VYL6CQR8P

o0oOmenue,
CHCTEMaTH3aLIM
3HAHUH

OBILEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 102




BeposATHOCTH M CTATHCTUHKA

KoanuecTBo yacoB DJIEeKTPOHHBbIE
Ne o/ HaumeHnoBaHue pa3ieioB U TeM (mnpposbre)
Bcero Kourpoabubie | IlpakTnueckue o0pa3oBaTebHbIe
NPOrpaMmbI
paﬁoTbI paﬁoTLI pecypcsl

1 IToBTOpEHuE Kypca 8 kinacca 8
2 DeMeHThl KOMOMHATOPUKH 3
3 I'eomeTpuueckas BEpOSITHOCTb 2
4 Ucnwitanusa beprymim 4
5 CrnyualiHas BeIM4MHA 6
6 O06001eHne, KOHTPOJIb 11 1

OBUIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 0




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJIbHOM ITPOT'PAMMBI

7 KITACC
Kon .
DOBEDIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
poBep o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30oBaHus
pe3yJibTara
1 Yucna v BEIYMCIIEHUS
11 BrImonHATh, cCoueTas yCTHBIE U MMChbMEHHBIE TPUEMBI, apu(MeTnieckne
’ MENCTBUS C PALIMOHATIBHBIMU YUCTIAMHU
HaxoauTh 3HaUeHUsI YUCIIOBBIX BBIPAXKECHUH, IPUMEHSATH pa3HOOOpa3HbIe
1.2 CrocoObI ¥ MPUEMBI BBIYMCIICHUSI 3HaYE€HUW APOOHBIX BRIPAKCHHM,
coJiepKanIux OOBIKHOBEHHBIE U IECATUYHBIE TpoOu
[lepexoauTs OT OJHOM (GOPMEI 3aITMCH YUCEI K APYToH (IpeoOpa3oBHIBATh
1.3 MECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
MACTHOCTH, B OECKOHEYHYIO JECATUYHYIO IPOOb)
1.4 CpaBHUBATh U yHOPSAA0YMBATH pAllMOHATIbHBIE YHCIIA
1.5 OKpyriITh YyncIa
BBINONHATE NPUKUAKY U OLIEHKY pPE3yJIbTaTa BBIYMCIEHUH, OLIEHKY
1.6 3HAYEHUH YMCIIOBBIX BBIPAKECHUN. BBITIOIHATE NEHCTBUSA CO CTENIEHSIMH C
HaTypaJIbHBIMU MTOKa3aTeIISIMU
17 [TpuMeHATh IPU3HAKH JIETUMOCTH, Pa3iokKEeHNEe Ha MHOXKHUTEIN HAaTypaJIbHbIX
’ qrcen
PemaTh NpakTHKO-OpUEHTUPOBAHHBIE 3aJJa41, CBA3AHHBIE C OTHOLIEHHEM
18 BEJINYUH, IPONOPLIHUOHATIBHOCTHIO BEIMYUH, IPOLEHTAMH,
’ WHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a1a4 C Y4ETOM OrpaHUYCHMUI,
CBS3aHHBIX CO CBOWCTBAMHU pPacCMaTPUBAEMBIX OOBEKTOB
2 IAnreOpanyecKue BRIPKEHUS
71 Vcronp30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€

B TIPOIIECCE OCBOCHUS YIeOHOTO MaTepuaa




22

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUHN TPH 3aIJaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX

23

Brmmonasate Hp606pa3OBaHI/ISI [CJIOr0 BBIPAXKCHHSA B MHOT'OYJICH
MMPpUBCACHHUCM HO,I[O6HLIX CJlIaraCMbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHHE OJTHOYJICHA HA MHOTOYJIEH M MHOTOYJIEHA HA
MHOTOWJIEH, MPUMEHATh (GOPMYJIBI KBaJpaTa CyMMBbl U KBajpara

pa3HOCTH

2.5

Ocy1iecTBIATh Pa3lI0KEHNE MHOTOYWIEHOB HA MHOYKUTEIHN C TIOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXHTEJIS, TPYIIIUPOBKH CIIaraeMbIX,
npUMEHeHUs (HOpMYIT COKPAIIEHHOTO YMHOKEHHUS

2.6

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOT'OYWICHOB IJIs1 PCHICHHA Pa3JIMYHbIX
3ala4 U3 MaT€MaTukK, CMCXKHBIX ITPECIMETOB, U3 peaHbHOﬁ IMPAKTUKH

2.7

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypaJlbHBIMU I10Ka3aTCIIIMU

JUTSI TPe00pa30BaHUS BBIPAKCHUN

YpaBHEHMs U HEPABEHCTBA

3.1

Pewlats nMHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOMN, NPUMEHSA
IpaBuja nepexofa OT UCXOJHOTO YPABHEHUS K PABHOCWIBHOMY €MY.

HpOBepHTL, ABJACTCA JIM YU CJIO KOPHEM YPAaBHCHUA

32

[IpumensaTs rpaduueckue METO/Ibl MPU PELICHUHN JTMHEHHBIX

YpPaBHEHUH U UX CUCTEM

33

[TogOupaTe mpuMepsI TIap YUCEIN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO

YpPaBHCHUSA C ABYM: IICPCMCHHBIMHA

3.4

CtpouTh B KOOPJAUHATHOM MIIOCKOCTH Tpa(UK JIMHEHHOTO YpaBHEHUS C
NBYMs NEPEMEHHBIMH; TOJb3YACh I'pauKOM, MPHUBOAMUTH IMPUMEPHI

peleHus: ypaBHEHUs

3.5

Pemats cuctemsl IByX JIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH,

B TOM 4YHcIie TpaguuecKu

3.6

CocTaBnsTh U peuiarb JIMHEWHOE YpPaBHCHUEC UJIU CUCTEMY JIMHEWHBIX
ypaBHeHHfI 110 YCJIOBHIO 3aJia4r, UHTCPIPECTUPOBATE B COOTBETCTBUU C

KOHTCKCTOM 3aJa4yu HOHy‘IGHHLIfI pe3yJibTaT

Koopaunats! u rpaduxu. @yHKIuN

4.1

I/I306pa)I(aTB Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOILIHUC
3aIaHHBIM KOOpAWHATaM, Jy4Hd, OTPE3KH, HMHTCPBAJIbI, 3aIllMCbIBATbH

YHUCJIOBBIC ITPOMEIKYTKH HA anre6pqueCKOM SA3BIKC




4.2

OtMeuaTs B KOOpI[PIH&THOﬁ IJNIOCKOCTH TOYKH I10 3aJaHHBIM

KOOpAUHATaM

43

Crpouts rpaduku muHEHHBIX QyHKIMH. CTpOoUTh Tpaduk QyHKIUH Y

= [x|

44

OnuchiBaTh ¢ MOMOIIBIO (PYHKIIUH W3BECTHBIC 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, IIEHY, KOJIHYECTBO,

CTOUMOCTb, TPOU3BOJUTENHEHOCTD, BpeMsl, 00BEM padOThI

4.5

Haxonuth 3HaueHHe (PYHKITUU 0 3HAUYCHUIO €€ apryMeHTa

4.6

[Tornmats rpaduyueckuii crocod MpeCTaBICHUS U aHATTN3a
UH(OPMALIMK, U3BJICKATh U MHTEPIPETUPOBATH UHPOPMALIUIO U3

rpadMKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH

BeposTHOCTB 1 cTaTUCTHKA

5.1

Yurate nHGOpMAIUIO, IPECTABICHHYIO B Ta0IUIIaX, HA JUarpammax,
NpPECTaBIATh JaHHbIE B BUE TAOJHII, CTPOUTH AUATPAMMBbI

(cTonOukoBbIe (CTONOUATHIE) M KPYTOBBIE) 110 MacCUBaM 3HaUYE€HUMN

5.2

OmmceIBaTh 1 HHTCPHNPETUPOBATDL PCAJIbHBIC YN CJIOBBIC TaHHEIC,

MMPEACTaBJICHHLIC B Ta6m/1uax, Ha Juarpammax, r pa(I)I/IKaX

53

Hcnonb3oBath JJ11 OIMMCaHus JaHHBIX CTaATUCTUYCCKUC
XapaKTePUCTHKH: cpeHee apudMeTnaeckoe, MenaHa, HanOoJbIIee 1

HaMMCHBIICC 3HAYCHUS, PaA3Max

54

Hmets npencrasieHue o Clly4aiiHOM N3MEHYMBOCTH Ha IIPUMEpPax LIEH,
(GU3NUECKUX BEITMUMH, AaHTPOIIOMETPUUECKUX JaHHBIX, UMETh

IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH

I'eomerpust

6.1

PacriosHaBaTh M3y4eHHbBIE I€OMETPUYECKUE (HUTYPBI, ONPEIesATh HUX
B3aMMHOE PpAaCIOJOKEHHE, H300pakaTh TeOMETpUYECKHe (QUrypHI,
BBITIOJHATh YEPTEXKU IO YCIOBHIO 3a/1aud. V3MepsaTh JMHEWHBIE H

YIJIOBBIC BCJIMYHHBI. Pemarn 3aa4i Ha BBIYUCIICHUEC NJIMH OTPC3KOB U

BCJIMYHMH YIJIOB




6.2

Jenates rpyOy1o OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIHUWH MPEIMETOB B

pealbHOW  JKU3HU, pa3MEpoB TPUPOAHBIX OOBEKTOB. Paznmuarh

PasMEPLI 9TUX 00BEKTOB I10 MOPpAAKY BECIMYNHBL

6.3

Ctpouth 4epTeKU K TEOMETPUUYECKUM 3a/1a4aM

6.4

[Tonp30BaThCsl MPU3HAKAMK PABEHCTBA TPEYTOJBHUKOB, HCIIOIb30BATh
NPU3HAKU U CBOIMCTBA PaBHOOEPEHHBIX TPEYTOJIBHUKOB IIPH PELICHUN

3a1a4

6.5

HpOBO,Z[I/ITL JIOTUYCCKHEC pacCy K ICHUA C HCIIOJIb30BaAHUECM
TCOMCTPUYICCKHX TCOPEM

6.6

ITons30BaThCs IIpU3HAKaMH PaBCHCTBA MpAMOYTOJIbHBIX

TPEYTOJIbHUKOB, CBOMCTBOM MEAMAaHbl, IPOBEAEHHON K TMIIOTEHY3€
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenars NMapauieIbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekyllas. OnpenensTh MapamieabHOCTh MPSMBIX C

MTOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MPSMOU J0 TOYEK

JIPYrou npsMoun

6.8

Pemrate 3amaun Ha kieT4aTon Oymare

6.9

HpOBOILI/ITL BBIYUCIICHUA W HAXOAWUTb YHCIOBBIC U 6YKBCHHLIG
3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaxX C HUCIOJIb30BAHUEM

CyMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB,

06p330BaHHLIX opu  MNepeCCUCHUU ABYX IMAPAJUICIIbHBIX  IIPAMBIX

cekyllen. Pemars npakrtuyeckue 3a1auv Ha HaXO0K/ICHUE YITIOB

6.10

B.IIaIICTB TIOHATHUEM TCOMCTPUICCKOI'O MECTa TOYCK. Ymerhb

OnpeensiaTh OUCCEKTPUCY YIJIa U CEPEeIUHHBIA MEPHEeHIUKYISp K

OTPE3KY KaK 'COMCTPUICCKHUEC MECTA TOUYCK

6.11

DopMyIMpOBaTh OIpPENCIEHUS] OKPY)KHOCTU U KpyTa, XOpIbl U

JIMaMeTpa OKPYKHOCTH, IIOJIb30BAaThCA MX CBOMCTBaMH. YMETh

IIPUMEHSTBH ITU CBOMCTBA IIPH PELICHUH 33124




Brnaners moHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH,
yMeTbh HaxouTh e€ 1eHTp. [lonp3oBarbes pakTamMu 0 TOM, 4TO

6I/ICC6KTpI/ICBI YIJIOB TPECYTOJIbHUKA IICPECCCKAOTCA B O,HHOﬁ TOYKEC, U O

6.12
TOM, YTO CEPEIUHHBbIC MEPINEHIUKYISPhl K CTOPOHAM TPEYroJbHUKA
MIEPECEKAIOTCS B OJHON TOUKE
Brnagetr moOHSATHEM KacaTeNbHOM K OKPYXXHOCTH, TIOJIB30BaThHCS
6.13 TEOPEMOi O MEePIEHIUKYISIPHOCTH KacaTeJIbHOW U
paauyca, MPOBEAEHHOTO K TOUKE KaCaHUsI
[Tonb3oBaThCcsi MPOCTEMIIMMU  TE€OMETPUUECKUMU  HEPABEHCTBAMH,
6.14 MOHUMATh UX MPAKTUYECKHUI CMBICIT
[IpoBOIUTE OCHOBHBIE TEOMETPHUYECKHE IOCTPOCHHUS C TOMOIIBIO
6.15 UUPKYJIA U TMHEWKU
8 KNIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
NMpoBepPsIEeMOro .
o0pa3oBaTeIbHON IPOrPpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Uucrna 1 BEIYUCICHUS
Hcnonb3oBaTh  HayaJbHbIE  MPEICTABICHUS O  MHOXECTBE
. JEUCTBUTENBbHBIX YHUCEN AJII CPAaBHEHUS, OKPYIJICHHUS] U BBIYUCIICHUH,
n300paxarh JAEWCTBUTENIbHBIE YHCIAa TOYKAMH Ha KOOPAWHATHOM
pSAMOM
[IpumensTpr moHATHE  apu(PMETUYECKOTO  KBagpPaTHOTO  KOPHS,
12 HaXOAWTh KBaJpaTHbIE KOPHHU, HCIONb3YsS TMpPUH HEOOXOAUMOCTHU
KaJbKYJISITOP, BBIIIOJIHATH IPE0Opa30BaHusl BBIPAXKCHUM, COAEPIKAIIIIX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amUCH OOJBIIMX M MajbIX YHCEN C MOMOIIBIO
JECATUYHBIX Apo0eit u creneHei yucna 10
2 Anrebpanueckue BRIpaKeHUS




2.1

HpI/IMeHHTB HNOHATHUC CTCIICHU C ILCIBIM ITIOKa3aTCJIEM, BBIIIOJIHATDH
Hp€06p330BaHI/IH BHpa)KeHPIfI, COACpKaAIUX CTCIICHU C ILCJIBIM

IIoKasarTecjacm

22

BhIMOHATE TOXKIECTBEHHBIE TPe00pa30BaHUs pAllMOHATBHBIX

BBIPQKEHHI Ha OCHOBE MpaBWJ JEWCTBUM HAaJ MHOTOWICHaAMU M
anreOpandecKuMu IPOOsIMH

23

PacknanpiBaTh KBagpaTHBIN TPEXUWIEH HA MHOKHUTEIN

24

[IpumensTh nmpeoOpa3oBaHUS BBIPAKEHUN Ui pEIICHUS Pa3TUUHBIX

3aaa4 U3 MaTCMaTK, CMEKHBIX ITPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKH

YpaBHEHHUS 1 HEPABEHCTBA

3.1

PemaTs sinHElHBIE, KBaIpaTHBIE YPABHEHUS U PALlMOHAJIbHBIE
YPaBHEHUs, CBOASAILIMAECS K HUM, CUCTEMBI JIBYX YPaBHEHHUU C IBYyMs

NEPEMCHHBIMU

32

[IpoBoauTh DPOCTEHINNE MCCIECAOBAaHUSA YPAaBHEHHM U  CHUCTEM
ypaBHEHHH, B TOM UHCI€ C MPUMEHEHHEM TrpapUuecKuX
npejcTaBieHui (yCTaHaBIMBATh, UMEET JM ypaBHEHHE WM CHCTeMa

YpaBHEHUH PELIEHUS, €CIIM UMEET, TO CKOJIbKO, U IIpoYee)

3.3

[lepexomute OT croBecHOW  (QopMyIHpOBKH 3amaud K  e€
anreOpandeckoil MoOJIeIH C TOMOINBIO COCTABIICHUS YpPaBHEHUS WU
CHUCTEMBbI ypaBHeHHfI, HUHTCPHPETUPOBATE B COOTBETCTBUU C

KOHTCKCTOM 3aJa4yu HOHy‘I@HHLIfI pe3yJibTaT

3.4

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKU,
peliaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh TrpaUUecKyl0 WJUTIOCTPAIIMI0 MHOXKECTBA PpEIICHUM

HEPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHT

4.1

[lonuMaTh ¥ WCHONB30BaTh (YHKUMOHAIBHBIE MOHATUS M SA3BIK
(TepMHHBI, CHUMBOJMYECKHE O0003HAUYEHUs), OINpeNeNiTh 3HAYEeHUE
(YHKIMU TO 3HAYEHUIO apryMEHTa, OIMpPEICNIATh CBOWCTBA (DYHKIMU

o e€ rpaduxy

4.2

Crpoutb rpaduKu 31eMeHTapHbIX (YHKIMNA BHIA:

k . N
Yy =,y=x%y=Xx’Yy = |X|, onuchIBaTh CBOMCTBA YUCIOBOH (HYHKIIUH IO
X

e€ rpaduky




BeposTHOCT U cTaTUCTHKA

5.1

H3Bnekats u HpeO6paSOBLIBaTL HH(bOpMaLII/IIO, MMpEACTAaBJICHHYIO B BUIC

TabnuIl, Tuarpamm, rpaduKoB, MPEACTABISATh JaHHBIC B BUE TaOHII,
JarpamMm, rpa)uKkoB

52

OnuceIBaTh JaHHBIE C IIOMOIILI0 CTATUCTHYECKNUX II0KA3aTENIEH:
CpeIHMX 3HAUYCHHUI U Mep paccerBaHus (pa3Max, IUCepcus u
CTaHJapPTHOE OTKJIOHCHHE)

53

HaxoauTek 4acTOTHI YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHM, B TOM
quCIIe M0 pe3yIbTaTaM U3MEPEHUN U HaOII0 e HUN

54

HaxoauTe BEpoOsITHOCTH CITydaitHBIX COOBITHI B OTIBITAX, 3HAS
BEPOSITHOCTH JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

5.5

Hcnonb3oBath rpaduyeckre MoJENN: AEPEBO CIIydaitHOro
9KCIEPUMEHTA, IMarpamMmMbl Ditsiepa, uuciioBast npsimas

5.6

OHGpI/IpOBaTI) MOHATHUAMU. MHOXKCCTBO, ITOJMHOXCCTBO, BBIIIOJIHATDH
OIIepaur Haa MHOXKCCTBAMU: O6’[>CI[I/IH6HI/I€, IepeccuUCHucC,

JOMOJHCHHUE, NICPCUUCIIATE 9JICMCHTBI MHOKCCTB, IPUMCHATDH CBOMCTBA
MHOXXCCTB

5.7

Hcnonp3oBaTh rpaduyeckoe MmpeicTaBIeHe MHOXKECTB U CBS3EH
MEXly HUMHM JUIsl OUCAaHMsI IPOLIECCOB U SIBJICHUH, B TOM YHCIIE TIPU
pelIeHNH 3aJa4 U3 IPYruX yueOHbIX MPEAMETOB U KypCOB

I'eomerpust

6.1

Pacmo3HaBaTe OCHOBHEIC BHUBI '—IGTI)IpéXYFOJ'II)HI/IKOB, HUX DJICEMCHTHI,
MOJIb30BaThCS X CBOMCTBAMU IIpH pCHICHUHU I'COMCTPHUICCKHUX 3aaa4d




6.2

[TpuMeHSITh CBOWMCTBA TOYKH TEPECEUCHHS MEIUAaH TPEYroJbHHUKA
(eHTpa Macc) B peIICHUH 3a/1a4

6.3

Bragere noHATHEM CpeAHEN JMHUM TPEYTrOJbHUKA M TPANELHH,

IPUMEHATh MX CBOWCTBA IIPH PEIICHUU TIE€OMETPUYECKHX 3a1ad
ITons3oBatbest Teopemort Qaseca U TEOPEMOM O MPONOPLIMOHATIBHBIX

OTPEC3KaX, MIPUMCHATDb UX IJId pCIICHUA NPAKTUYICCKUX 3a4aY.

6.4

[IpuMeHsTh NpU3HAKU TOAO0OUS  TPEYroJbHUKOB B  PELICHUU
F€OMETPUUECKUX 3aa4

6.5

[Tone3oBaTbesa Teopemoit Iludaropa 11 pemeHuss reOMEeTPUYECKUX U
npakTHueckux 3aaad. CTpouTh MaTeMaTU4yecKyl0 MOJeNlb B

MPAKTUYCCKUX 3a/lavaXx, CaMOCTOATCIIBHO ACIIATh ‘{epTé)K N HaXOAUTb

COOTBCTCTBYIOIIMC AJIMHBI

6.6

BJIal[eTB MOHATHUAMU CHUHYCA, KOCMHYCAa W TAHI'CHCA OCTPOro yria

MMPAMOYT'OJIBHOTI'O TPEYTOJIbHUKA. ITonp30BaTbCA 3THUMU IOHATHIMU

JUIA pCIICHUSA ITPAKTHYCCKHUX 3a1a4

6.7

Beraucnate  (pa3nuuHbIME  crioco0aMu) TUIOMIAAL TPEYroJbHUKA |
IUIOIAAM MHOTOYTONBHBIX (uryp (Monb3ysAch, A€ HE0OX0IUMO,

KaJIbKyJIITOpoM). [IpuMeHSTh MOJyuyeHHbIE YMEHHSI B MPAKTUUYECKUX

3ajadax

6.8

BitageTs MOHATUSAMU BIIMCAHHOTO U LICHTPAIBHOIO yTila, UCII0JIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaX Mexay XOpAaMu (CEeKyIIMMHU) U

yIie MeXAY KacaTelIbHON M XOPAON MpU PEUICHHH TeOMETPUUYECKUX

3a1a4

6.9

Biagerp MOHATHMEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA ONMCAHHOI'O YETBIPEXYTOJIbHUKA IIPU PELICHUY 3a1a4

6.10

[IpuMeHATH MONy4YeHHBIE 3HAaHUSA Ha TPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUEe MOJECIN I 3a7a4 PEalbHOM JKU3HU U NPOBOAUTH

COOTBCTCTBYIOIIMEC  BBIYUCICHUA C TIPUMCHCHHUEM HO[[O6I/I$I n

TPUTOHOMETPUH (TIO0JB3YSICh, I'7I€ HEOOXO0AUMO, KAJIbKYJIITOPOM)




9 KIIACC

Kon
MpoBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAaThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BEIYHUCICHUS

1.1

CpaBHI/IBaTI) U ynopsaaoduuBaTh palfMOHAJIBHBIC W HPPALUMOHAIBHBIC

quciia

1.2

BoinonusaTe apudmernyeckue AeHCTBUS ¢ pallMOHAIBHBIMHI YUCIIAMU,
coderast yCTHbIE U NMUCbMEHHBIE MPUEMBI, BBINIOJIHATH BBIYUCICHUS C

HppalliOHAJIbHBIMH YUCJIaMHU

1.3

HaxonuTe 3HaueHUs CTENEHEN C LEJbIMHU IOKA3aTelIsIMU M KOPHEM,

BBIYHCJIATH 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

14

OprrﬂﬂTB I[GﬁCTBPIT@J'ILHI)IC YuCiia, BBIIOJHATE MPUKUAKY PE3YyJIbTaTa

BBIYMCIICHUM, OLICHKY YHACIIOBBIX BBIPAXKEHUIN

YpaBHEHMS U HEPABEHCTBA

2.1

Pemiate nuHeitHbIe U KBaJpaTHbIE YPaBHEHUS, YpaBHEHUS,

CBOJISIIIIMECS K HUM, IPOCTEUIIINE IPOOHO-pAIIIOHANIbHBIC YPAaBHEHHUS

2.2

Pemath cuctemMbl IBYX JTMHEWHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJIHO YPaBHEHHUE HE SBIISETCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amayu aareOpanvdecKuM CIOCOOOM C IOMOIIBIO
COCTaBJICHUS YPAaBHEHUS WJIH CHUCTEMBI JIBYX YPaBHEHUH C IBYyMs

NEPEMCHHBIMU

24

[IpoBoauTh MHpOCTEMIIME UCCIECNOBAHMS YPABHEHUNW M CHUCTEM
YpaBHEHHUH, B TOM 4YHUCIE C TPUMEHEHHEM TIpaduyecKux
npecTaBiIeHUi (HapuMep, yCTaHABIUBaTh, UMEET JI ypaBHEHUE WU

CHUCTCMa ypaBHCHI/Iﬁ peucHusa, €CjIinu UMECT, TO CKOHBKO)

2.5

Pemiars nuHeliHbIE HEpAaBEHCTBA, KBAaApaTHbIE HEPABEHCTBA,
M300pakaTh perieHue HEPABEHCTB HA YUCJIOBOW MPSIMOH, 3aMTMCHIBATh

peuICHUC C ITIOMOIbIO CUMBOJIOB

2.6

Pemate cucTeMBl JTMHEHMHBIX HEPaBCHCTB, CUCTCMblI HEPABCHCTB,

BKJTIOYAIOIINE KBAJIPaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMCbIBATL PCHICHHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcmons30BaTh HEPABCHCTBA ITPH PCUHICHUH Ppa3JIMYHBIX 3a1a4

OyHKIUA

3.1

PacrioznaBate  (yHKIIMM ~ U3y4eHHbIX  BuUOOB.  [lokas3wiBaTh
CXEMAaTUYECKH PACIIONIOKCHIE Ha KOOPIUHATHOMN TUIOCKOCTH TPauKOB
bynkumii Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4YCHUH KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUI

3.2

IToka3pIBaTh CXEMaTUYECKU PACIIOJIOKEHUE HA KOOPAUHATHOMN
I0CKOCTH TpadukoB QyHKIMA Buma y = VX, y = |X| ¥ ONHCHIBATH

cBOICcTBa (DyHKITHIA

3.3

Crpouts 1 M300pakaTh CXEMATHIECKH rpauKu KBAIPATHIHBIX
(GyHKIMA, ONMCHIBATh CBOMCTBA KBAJAPATUYHBIX (DYHKIUH MO WX

rpadukam

3.4

Pacno3naBare kBagpaTHuHylo (YHKIHIO 1O (opmylie, MPUBOAUTH
IpUMEpBl KBaJIPpaTHUHBIX (YHKIUI U3 peasibHON KU3HU, (PU3UKHU,

reOMETPUHU

Apudmerndeckas 1 reOMETPHUYECKas IPOTPECCHH

4.1

Pacno3naBate apu(pMeTH4ECKyI0 U T€OMETPUIECKYIO MPOTPECCHH TIPH

Pa3HbIX criocodax 3aJaHus

4.2

BBINOAHATE BBIYMCICHUS C MCIOJIB30BAaHHEM (OPMYN A-TO YiieHa
apu(pMETUYECKON U T€OMETPUUYECKOM MPOrpeccuii, CyMMbl NEPBBIX N

YHJICHOB

43

I/I306pa>1<aTb YJICHBI ITOCJIICA0OBATCIbHOCTH TOYKAMHM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTHU

44

Pemiate 3agaun, cBsi3aHHBIE C YUCIOBBIMU IOCJIEI0BATENbHOCTSIMU, B
TOM YHCJIC 33J]a4M U3 PeasIbHOM JKU3HU (C UCTIOJIb30BaHUEM

KaJIbKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA)

BeposTHOCT 1 cTaTUCTHKA

5.1

W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIKIO, TPEACTABICHHYIO B
pa3IMYHBIX UCTOYHHUKAX B BHJIE TaOIUI], THarpaMm, rpadukos,

MPEJICTaBIATh JaHHBIE B BUJE TaOIHIL, AUarpamMmm, rpadukos




52

PemaTh 3a1aun opraHn30BaHHBIM IEPEOOPOM BapHAHTOB, a TAKIKE C

HCIIOJIB30BaHHCM KOM6I/IHaTOpHHX IIpaBUJI U MCTOJI0B

53

Hcnonw3oBaTh onrcaTeIbHBIC XapaKTCPUCTUKU IJI1 MaCCUBOB
YHUCJIOBBIX JAaHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHHUA U MCPBI

pacCCuBaHusg

54

HaXOI[I/ITI) YaCcTOTHI 3HAUEHUH M YaCTOTHI CO6I>ITI/I$I, B TOM YHCIJIC

MOJIB3YSCh PE3yJIbTaTaMH MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHHI

5.5

HaxoauTp BeposITHOCTH CITy4ailHBIX COOBITHI B M3y4YEHHBIX ONbBITAX, B
TOM YHCJIE B OIIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH, B CEPUSIX UCTIBITAHUH /10 IEPBOTO yCIIeXa, B CEPUIX

ucneiTaHui bepryinu

5.6

HMeTs npeacTaBiaeHue O CIy4YaliHOM BEITUYMHE U O PaCIpeeICHUN

BEPOATHOCTEM

5.7

HNmets npeacTaBieHne o 3aKOHE OOJIBIINX YHCET KaK O MPOSIBICHUN
3aKOHOMEPHOCTHU B CIIy4YallHOW M3MEHYMBOCTHU U O POJIY 3aKOHA

OOJIBIINX YHCET B IIpHUpOJAC U O6H.[€CTB€

I'eomeTpust

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKINU OCTPBIX YIJIOB, HAXOAHUTH C MX

MOMOIIBIO  PA3JIMYHBIE SJEMEHTHI TMPSIMOYTOJIBLHOTO TPEYroJIbHUKA
(«pemieHre  MPSIMOYTOJBHBIX  TpEyroilpbHHKOB»). Haxomuth (c

IIOMOIIIBIO KaHBKy.TISITOpa) JJIAHBI U YTJIbI JUIS HETAOIMYHBIX 3HAYEHUH

6.2

ITonp30BaThCA (bOpMy.]'IaMI/I MMPHUBCACHUA n OCHOBHBIM

TPUT'OHOMETPUYCCKHUM TOXACCTBOM JJIA HAXOXIACHUA COOTHOIICHUM
MCKAY TPUTOHOMECTPUUICCKUMU BCINYNHAMU

6.3

Hcmons30BaTh TEOPEMbI CHMHYCOB M KOCHUHYCOB IJId HaXOXICHUA

pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOIHLHUKOBY),
MPUMEHSTH UX MPU PEIICHUU T€OMETPUUECKUX 3a/1au

6.4

Bnaners mossaTHsMU TpeoOpa3oBaHUS TOAOOWS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX ¢uryp. Ilomp3oBaTbes cBOMCTBaMU 1000

IMPOM3BOJIBHBIX Q)Hryp, YMCTb BBIYUCIIATH AJIMHBI U HAXOAWUTH YIJIbL Y




noo6HbIX (uryp. IlpuMeHsATh CBOWCTBA MOAOOMS B MPAKTHUYECKUX

3aja4ax. YMeTb MPUBOAMTH TNpUMEpbl MOJAOOHBIX (QuUryp B

OKpY’KaIoIIeM MHPE

6.5

ITons30BaThCs TeOpEMaMu O IMPOU3ZBCACHUU OTPE3KOB XOpHA, O
MMPOU3BCACHUHN OTPE3KOB CCKYIINUX, O KBAApaTeC KacaTeIbHOM

6.6

Ilonb30oBaTbCcsd  BEKTOpPAMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
¢u3uUecKuil CMBICT, TPUMEHATh MX B PELICHUH T€OMETPUYECKHX U

busnueckux 3amad. [IpuMeHsTh CKasipHOE MPOU3BEICHHUE BEKTOPOB

JJIA HaXOKACHUA JUIMH U YITIOB

6.7

ITonp30BaThCS METOOM KOOpAWHAT Ha IIIOCKOCTHU, IIPUMCHATL €0 B
PCIICHUN TCOMETPUICCKUX U ITPAKTUICCKUX 3aav

6.8

Brnanerp  MOHATHUSMHM — TPABUIBHOTO  MHOTOYTOJBHUKA,  JUTHMHBI
OKPYXXHOCTH, UIMHBI AYTHM OKPYXXHOCTH WU paJuaHHOW Mephl YIua,

YMETh BBIYHUCIATH IUIOIIAAb Kpyra H €ro JacTew. HpI/IMeHﬂTb

IMMOJIYYCHHBIC YMCHMUS B IIPAKTUYCCKUX 3aJadax

6.9

Haxoauts ocu nnu LHCHTPbI CUMMCTPHHU (I)I/Iryp, IIPUMCHATDb ABHIXKCHUA
IIJIOCKOCTH B HpOCTeI\/'IIJ_II/IX cirydasax

6.10

HpI/IMCHﬂTB INOJIYYCHHBIC  3HAHHWA Ha  HIPAKTUKEC —  CTPOUTH
MAaTeMAaTHUYCCKUEC MOACIN AJIA 3aJa4d peaHBHOﬁ JKU3HU U TIPOBOIWTH

COOTBCTCTBYIOIIMEC  BBIYUCICHUA C TIPUMCHCHHUEM HOZ[O6I/I$I n

TPUTOHOMETPUYECKNX (PyHKIMI (HMOJB3ysch, TA€ HEOOXOAMMO
KaJIbKYJISITOPOM),




HPOBEPAEMBIE OJIEMEHTbBI COAEPKAHUS

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 Hucna u BBIYUCIICHUS
Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, MIEPEXO0Jl OT OJHOU (OpPMBI 3amucu
1.1 npo6eit k apyroil. [loHsTHE panMoOHaNbHOIO YMCia, 3allUCh, CPABHEHUE,
YIIOPSIIOYMBAHNE PAITMOHATBHBIX YHCEIT
> Apudmernueckue 1eHCTBUS C pallMOHATBHBIMU YnciaaMu. Pemienue 3anaq u3
' peabHOM MPaKTUKH HA YaCTH, Ha APOOH
13 CreneHp ¢ HATypaJlbHBIM MOKAa3aTeNeM: OIpeaeseHHe, Mpeodpa3oBaHue
' BBIPAYKEHUI Ha OCHOBE OIPEIEIEHMS], 3aIIUCh OOJBIINX YUCET
14 IIpoueHTsl, 3aIUCh MPOLIEHTOB B BUJAE APOOU U JpoOH B BHJIE IPOLIEHTOB.
' Tpu oCHOBHBIE 331a41 HA IPOLICHTHI, PELICHUE 334 U3 PEaJbHOM MPAKTUKH
s [IpumeHeHre NpU3HAKOB JEIMMOCTH, Pa3I0kKEHUE HA MHOKUTEIH
' HaTypaJIbHBIX YHCEN
L6 PeanbHble 3aBUCIMOCTH, B TOM YHMCIIE TIpsiMasi U oOpaTHas
' MIPONOPLIMOHATIBHOCTH
2 Anrebpanyeckue BEIpKESHUS
51 [lepeMeHHbIE, UUCTOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHOoM. JlomycTumMble
' 3HAYCHMSI IEPEMEHHBIX
55 [IpencraBneHue 3aBUCUMOCTH MEXKAY BEJIMYMHAMU B BUE (POPMYJIBL.
' Brruncnenus no ¢popmynam
)3 [IpeobpazoBanre OyKBEHHBIX BBIPAKEHU, TOXKIECTBEHHO PaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HaTypaJbHBIM I10Ka3aTEIEM
Y Opnnounensl 1 MHOrowieHbl. CteneHb MHOTOWIeHA. Clio)KeHHe, BhIYUTaHUE,
' YMHO>KE€HUE MHOTOUJICHOB
6 @opMyIIbl COKPAIEHHOTO YMHOXKEHHS: KBAPAT CYMMbI M KBaJpaT pPa3HOCTH.
' dopmyiia pa3HOCTH KBaJAPaTOB. Pa3iioxkeHne MHOTOYWIEHOB HA MHOXKHUTEIN
3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YpaBHEHHUs, MpaBuUjla MpeoOdpa3oBaHUs ypaBHEHUS,
' PaBHOCUJILHOCTh YPaBHEHUI
32 JInHeliHOE ypaBHEHUE C OJHOW IMEPEMEHHOMN, YUCIIO KOPHEH JMHEWHOTO




ypaBHEHHUS, PELICHUE TUHEHHBIX YpaBHEHHI

CocraBnenne ypaBHCHI/Iﬁ 10 yCJIOBHIO 3aJiavu. Pemenue TeKCTOBBIX 3a7a4 C

3.3
IIOMOILBIO YPaBHEHUN

3.4 JluneliHOE ypaBHEHHUE C ABYMSI IEPEMEHHBIMU H €ro rpaduk
Cucrema JByX JMHEMHBIX YpaBHEHUH C JBYyMs NEpEMEHHBbIMU. PemieHue

3.5 CHUCTEM ypaBHEHHH CIIOCOOOM TOJICTAaHOBKH. [IprMephl pemeHnst TeKCTOBBIX
3a]1a4 ¢ IIOMOIIIbIO CUCTEM YpaBHEHUI

4 Koopaunate! u rpaduku. OyHKIUN

4.1 Koopannara Touku Ha npssMon

42 Uucnoble MpoMexyTKU. PaccTosiHMEe MeXy 1ByMs TOYKaMU KOOPAMHATHOMN
MPAMOI

13 [TpsmoyronbHas cuctemMa KoopAauHat, ocu Ox u Oy. Abcuucca u opauHara
TOYKH Ha KOOPAMHATHOM IJIOCKOCTU

44 [Tpumepsr rpadukoB, 3amaHHbIX (GopMynamu. UreHue rpadukoB peasbHBIX
3aBUCHUMOCTEN

4.5 [Tonsitue pynkuuu. I'padux pynkuun. CBoiicTBa GPyHKIIHIMA

4.6 Jluneitnas pynkuus, e€ rpaduk. ['paduk Gynkuuu y = [X|

47 I'paduyeckoe perieHue TMHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX
YpaBHECHHI

5 BepositHOCTB 1 cTatucTHKa

IIpencraBnenue AaHHBIX B BUJE TaOIUL, JUarpaMm, rpadukoB. 3anoaHeHue
TaOJUII, YTEHUE U IOCTPOCHHE AUarpamMm (CTOIOMKOBBIX (CTOIOYATHIX) U

51 KpYyroBbIX). UTeHue rpauKoB peabHbIX MPoLECcCcoB. M3BeueHne
MHPOPMALIUY U3 TUarpaMM U TaOJIUI, UCIIOJIB30BAHNE M HHTEPIPETAIH
JaHHBIX
OnucatenbHas CTaTUCTUKA: CpeiHEe apu(pMeTHIECKoe, MeIMaHa, pa3Max,

59 HauOoJIbIlIee U HAMMEHbIIEe 3HaUeHNs Habopa YUCIIOBbIX JaHHbIX. [Iprumepsl
CIIy4yallHOM M3MEHUYMBOCTHU
Ciy4ailiHbli S5KCIIEPUMEHT (OIBIT) U cllyyaiiHoe coObiTHe. BeposTHOCTD 1

53 yacTtoTa. Poib ManoBeposSTHBIX U MPaKTUUYECKH JIOCTOBEPHBIX COOBITUH B
npupojie U B obmectBe. MoHeTa U UrpajbHasi KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, BepmmHa, pedpo. Crenens BepmnHbl. Uncno pédep 1 cymmapHas
cteneHb BepinH. [Ipencrasienue o cesiznocTH rpada. Lenu u nukisl. [yt B

5.4

rpadax. O0xox rpacda (sitnepoB nmyTh). [IpencraBnenne 00 OpHEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos

I'eomeTpust




6.1

HavanbHble TOHATHS reoMCTpHUM. Tqua, npsMmasa, OTpe30K, JIy4d. Vro. BI/I,I[LI

yriioB. BepTukanbHble M CMeEXHbIE YIUIbl. buccekrpuca yrma. JlomaHnas,

MHOI'OyTOJIbHUK. [lapajuieIbHOCTh M NEPIEHANKYIIIPHOCTD MPSMBIX

6.2

Cummerpuunble  gurypsl. OCHOBHBIE CBOMCTBa OCEBOW CHMMETPUU.
[Ipumepbl cUMMETPHUH B OKpPYKaroIeM MUpe

6.3

OCHOBHBIE TIOCTPOEHUSI C TOMONIBIO HHUPKYJSA U JIMHEHKU. TpeyrojbHUK.
BricoTa, Mmenuana, GuccekTpuca, uX CBOMCTBa

6.4

PaBHOOEnpeHHBII U PAaBHOCTOPOHHMH  TpeyroibHUKU. HepaBeHCTBO
TPEYrOJIbHUKA

6.5

CpoiicTBA M MpHU3HAKUM pPaBHOOENPEHHOro TpeyrosbHuka. [IpusHaku
paBEHCTBA TPEYTOJIbHUKOB

6.6

CpolicTBa ¥ IpHU3HAKU NApaUIEIbHBIX OpsMbIX. CyMMa yIoB TPEYrojabHHKA.
Bremnue yrisl TpeyrosibHUKa

6.7

[IpsmoyronbHbIii  TpeyrodbHUK. CBOWCTBO MEIHUAHBI MOPSIMOYTOJIBLHOIO
TPEyroJbHUKA, IMPOBEACHHOW K rumoreHyse. IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYroJIbHUKOB. [IpSAMOYTrOIbHBIA TPEYTOJBHUK C YIJIOM B

30°

6.8

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYIOJIbHMKA, HEPABEHCTBO O
IJIMHE  JIOMaHOW, TeopeMa 0 OouibIIEM yrie u

Oonbleit CTOpOHE TpeyroibHuKa. [leprnenauKkynisap 1 HakJIOHHAas

6.9

FeOMeTpI/I‘IeCKOC MCCTO  TOYCK. BI/ICCGKTpI/Ica yriila u CGpCI[PIHHLIfI
NECPICHAUKYJIIAP K OTPE3KY KaAK I'COMETPUICCKHUEC MECTa TOUYCK

6.10

OkpyXHOCTb M Kpyr, XOpla M JuaMeTp, HuX CcBoicTBa. B3aumnoe

pacIioIOKEHUE OKPYKHOCTM M mpsMou. KacarenbHas u cekymas K

OKPYKHOCTH

6.11

Opr>KHOCTB, BIIMCaHHAasA B YTOJL. Brnmcannas m onmcaHHas OKPY>KHOCTH
TPEYrOJIbHUKA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Yucna ¥ BEIYUCIICHUS

1.1

KBanpatublit kopeHb u3 uncia. [loHsiTHe 00 MpparoHaIbHOM YHCIIE.

JecsaTruunble NpuOIMKEHUS! UPPALIMOHAIBHBIX YHCEN




CpoiicTBa apu(MeTHUYECKHX KBaJpPAaTHBIX KOpHEH M HX NPUMEHEHHE K

1.2 npeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUHN U BhIUUCIECHUSAM. [leficTBUTENbHBIE
yucia
1.3 Crermnens ¢ LeIbIM MOKa3aTeseM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YUCiIa
2 Anrebpanyeckue BEIpKEHUS
2.1 KBanpaTHbIil TpEXUIIEH, Pa3JIOAKEHUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIHN
2.2 Anrebpanyeckast 1po0b. OCHOBHOE CBOMCTBO ajreOpandeckoit 1poou
23 Crnosxenue, BbIUUTaHUE, yMHOXKEHHE, JieJIeHUE anreOpandeckux JIpooeit
24 PanmonansHbie BIpaXeHUS U UX MTPeoOpa3zoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
. KBanpatHoe ypaBHeHue, popMyia KOpHEH KBaAPaTHOTO YPaBHEHUSI.
. Teopema Buera
32 Pelenue ypaBHeHU, CBOIAIIMXCS K TMHEHHBIM U KBaIpaTHBIM
33 [Tpocreiimme 1poOHO-paiMOHATFHBIC YPAaBHEHUS
I'paduueckas MHTEpIIpETAIUs YPAaBHEHUH C ABYMSI TIEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YpaBHEHUM C JBYMs MepeMeHHbIMU. [IpuMephl pelieHus cuctem
HEJIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU
3.5 Penrenue TeKCTOBBIX 33124 adredpandecKuM crocoooM
3.6 YucnoBble HEPABEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM IEpeMEHHOI
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJAHOM MEPEMEHHOM
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
4 OyHKIMH
41 [Tonsitue pynkimu. OGnacTh onpeaeseHnss 1 MHOXKECTBO 3HAYCHUH
‘ ¢yskumu. CriocoOs! 3a1anust GPyHKIHUN
4.2 I'paduk pynkuuu. Urenue cBoiicTB pyHKIMHU 11O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GHyHKIHHA, OTPaXKAIOIMINUX PeaTbHbIE MPOIIECCHI
4 OyHKIIUY, OMHCHIBAIOIIKE MPSAMYIO U O0OpaTHYIO IPOMOPIMOHATIEHBIE
' 3aBUCUMOCTH, UX Tpaduku
4.5 Oyukmu y =x? y = x?
4.6 OyHKIMH y = vx, y = |x|
4.7 I'paduaeckoe pernieHre ypaBHEHH U CUCTEM ypaBHEHUH




BepOHTHOCTL N CTaTUCTHKA

5.1 [IpencraBneHne JaHHBIX B BUJE TAOIUII, AHAarpaMm, rpaukoB
59 MHOeCTBO, IEMEHT MHOKECTBA, MMOAMHOXKEeCTBO. Onepannu Haj
] MHOXECTBaMU: 00bEIMHEHHUE, NIepeceYeHue, JOMOJTHEHNE

53 CaoiicTBa omnepanuii HaJy MHOXECTBAMH: IIEPEMECTUTEIBLHOE, COUETATENBHOE,
pacnpeeNuTeNbHOe, BKIOYESHUS

54 Hcnonp3oBanue rpadhuyeckoro TPEJICTABICHNA MHOKECTB A1 OMHCAHHA
peaJIbHBIX ITPOLIECCOB U BJIECHUN, IPU PELICHUH 3a,1a4.

55 N3mepenue pacceMBaHus JaHHBIX. Jlucnepcust ¥ CTaHAapTHOE OTKIIOHEHHE
YHCIOBBIX HA0OpOB. J{narpamMmMa paccerBaHus
DneMeHTapHbIe COOBITHS CiTy4aiHOro onbITa. CirydyaiiHble COOBITHSL.

56 BepositHocT coObITHI. ONBITH C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMu. Ciy4aiiHblii BbI00Op. CBS3b MEXY MaJIOBEPOSITHBIMU U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOILIECTBE U HAYKE
epeBo. CBolicTBa AEPEBbEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSIYEH

5.7 BEPILIMHBI, CBA3b MEX/ly YMCIOM BEpIIUH U yncioM péodep. [IpaBuio
yMHOKeHusl. Penienue 3a7a4 ¢ moMoIbo rpagos
[TporuBomonoxxubie coObITHsA. Jlnarpamma Ditiepa. OObeTMHEHHE U

5.8 nepeceuenue coObiTuii. HecoBmecTHble coObITHA. DOpMyIIa CIOKEHHS
BEPOATHOCTEH

59 YcnoBHas BeposTHOCTB. [IpaBuio ymHoxxenus. HezaBucumble coObITHS
IIpencraBneHue SKkCiepuMEHTa B BUJIE AepeBa. Pemienue 3a1ad Ha

5.10 HaXO0XJEHHUE BEPOSITHOCTEN C MMOMOINIBIO IEPEBa CIIy4YaltHOTO AKCIIEPUMEHTA,
JirarpaMm Dujepa
6 ['eomerpust

6.1 UYeteipéxyronbauki. [TapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpsMoyronbpHUK, poMO, KBaIpaT, UX MPU3HAKH U CBOICTBA

6.3 Tpanenus, paBHOOOKas Tpaneuus, €€ CBOMCTBa U mpu3Haku. [IpsiMoyronpHas
Tpanenus

6.4 Meron yaBoenus menuassl. LlenTpanbHas cummetpus. Teopema Paneca u
TEOpeMa O MPONOPLMOHATIBHBIX OTPE3KAX

6.5 CpenHue IMHUYM TPEYToJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa

6.6 [TogoOue TpeyronpbHUKOB, KOdpdummeHnt mnomodus. IlpuzHaku momo0us
TpeyroiabHUKOB. [IpuMeHeHne no1o0us mpu perieHn TPaKTHUECKUX 3a/1a4

6.7 @opMmynbl A7 IOMAAW TPEYrolbHUKA, MapajuieorpamMmma, poMba H
Tpanenun

6.8 CpoiicTBa Momaneii reomerpuueckux ¢uryp. OTHOLIEHHE IUIOLIAACH
10J100HBIX QUryp

6.9 Brruucnenue mioniasei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATON
Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu pemeHnn

MNPaKTUYCCKUX 3aJa4




CuHyc, KOCUHYC, TaHT€HC OCTPOTO YIJIa IMPSIMOYTOJIBHOTO TPEYroJIbHUKA.

6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. | pUTOHOMETPUYECKHE
¢dbynkumm yriioB B 30°, 45° u 60°
6.12 Brnucanneie ¥ 1EHTpadbHBIE YTJIbI, YIOJ MEXIY KacaTelbHOHW W XOPIOW.
VYTIbl MEXIY XOpAaMu U CEKYIIUMU
6.13 BnucanHble 1 onMCaHHbIE YETHIPEXYTOJIBHUKH
6.14 B3anmHoe pacnosniokeHre ABYyX OKpykHOcTe. Kacanme OKpy>KHOCTEH.
OO1ue kacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COlEPKAHUS
1 Uucna v BeIYMCICHUS
. PanmonaneHbple 4ncia, UppalMOHAIbHBIC YKCIA, KOHEYHbIE W OECKOHEYHbBIE
. JIeCSITUYHBIE IPOOH
MHOeCcTBO ACHCTBUTEIBHBIX YHUCEN, IEUCTBUTEIbHBIC YHCIa KaKk OECKOHEUHbIE
12 JeCcSATHYHBIC ApoOu. B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
. JEACTBUTEIbHBIX YHCEN U KOOPAUHATHOMN NpsiMoi. CpaBHEHUE JEHCTBUTEIBHBIX
YyHUCell
1.3 ApudmeTnueckue IeUCTBUS C IEHCTBUTESILHBIMI YHCTIAMH
N3mepenusi, npuOImkeHus, oleHKU. Pa3mMepbl 00BEKTOB OKPYXkKAIOIIETO MUPA,
» JUTUTEIIBHOCTh TIPOIIECCOB B OKpyXxatomeM wmupe. [IpubmmkéHHoe 3HaYeHUE
' BEITUYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BEIYUCIICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHs ¢ OTHON IEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHUE. PellieHre ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM
2.3 KBanparHoe ypaBHeHue. Penienne ypaBHeHUH, CBOASIIMXCA K KBaJIpaTHBIM
y bukBanparHoe ypaBHeHue. [Ipumeps! penieHns: ypaBHEHU TPETHEN U
' YEeTBEPTOU CTEMEHEN PA3JIOKEHUEM HA MHOKHUTEIHN
2.5 Pemenue apoOHO-palinoHaNbHBIX YPaBHEHUI
2.6 CucrteMbl ypaBHEHUH
2.7 VYpaBHEeHHE ¢ IByMs IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemrenue cucteM ABYX NTMHEHHBIX YpPaBHEHUH C 1BYMs IEPEMEHHBIMU




Pemienue cucrem AByX ypaBHEHHUN, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —

29 .
BTOPOM CTENEHU
2.10 I'paduueckast UHTEpIIpETAIs CUCTEMbI yPaBHEHUH C ABYMSI IIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 aJIreOpanvIecKiuM CIocooom
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PemreHne nMHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOU
2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBa
516 I'padmueckas mHTEpHpeTanss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
' MIepeMEHHBIMU
3 OyHKIUU
31 KBanparnunas ¢yskmus, e€ rpadux u coiictBa. Ilapabona, KoopawHATHI
' BEPIIMHEI MapaboIibl, OCh CHMMETPHUH MapadoIbl
32 I'paduku byukumii y=kx, y=kx+b u ux cBoicTBa
33 I'paduku hynkuumit y=~k/x, y = x’ 1 ux cBoiicra
34 I'paduku pyHKIMiA , 1 X CBOMCTBA
4 UucnoBble OCIE0BATENBHOCTH
i1 Omnpenenenue u crocoObl 3aJaHNsl YUCIIOBBIX TOCIEI0BAaTEIbHOCTEH. 3aganue
' MOCJIeIOBATEIILHOCTH PEKYPPEHTHOM (hopMyIToit u HopMyIioit #-ro wieHa
42 Apudmernueckas nporpeccus. DopmMyiibl n-ro uieHa apuMeTuneckoit
' MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YJICHOB
43 I'eomerpuueckas nporpeccus. @opMyJibl 7-T0 YI€HA FTEOMETPUUECKON
' MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YJICHOB
44 N3o06paskeHue 4ieHOB apuPMETUICCKON ¥ TEOMETPHUECKOM MTPOTpecCcrit
' TOYKAMH Ha KOOPJIMHATHOM MIIOCKOCTH. JINHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT
4.5 Cl10KHbIE TPOLIEHTHI
5 BeposiTHOCTB U cTaTuCTHKA
[IpencraBinenue JaHHBIX B BUJIE TAOJINII, TUArpaMM, rpaduKOB, HHTEPIIPETAIUS
5.1 NaHHBIX. UTeHHE U MOCTpOeHUE Ta0IHIl, AUArpaMm, TpadUKoOB MO peaTbHbIM
JTAHHBIM
5.2 [TepectanoBku u pakTopHa
53 CoueTaHus ¥ 4KCIIO COYETAHUN
5.4 Tpeyronbuauk Ilackans. Pemenue 3a1au ¢ MCob30BaHUEM KOMOMHATOPUKH
5.5 I'eomeTrpuueckas BepoaTHOCTh. ClydaliHbIN BBIOOP TOUKHU U3 GUTYPHI HA




IIJIOCKOCTH, U3 OTPC3KA U U3 OYT'U OKPYKHOCTHU

5.6 Wcneitanue. Yenex u Heyaauya. Cepust HCIIBITAHUN 0 IEPBOIO ycrexa
57 Cepus ucnibitanuii bepuymmn. BeposTHOCTH COOBITHIA B CEpUM UCTIBITAHUHN
' bepnyiu
5.8 CrnyualiHas BeJIMYMHA U paclpe/ielIeHue BEPOATHOCTEN
59 Matematuueckoe oxuaanue u aucrepcus. [Ipumepsl MmareMaTnyeckoro
) OKUJAHMsI KaK TEOPETUUECKOTO CPEIHETO 3HAYCHHSI BETMUMHBI
510 MatemaTHuecKoe 0KHUIaHNE U IUCIIEPCHS] CITy4allHOW BEJTMYHHBI «9HCIIO
' YCIIEXOB B CEPUU UCTIBITAHUN bepHyImn»
511 [TonsiTre o 3akoHe OonbluX yucel. M3MepeHne BeposITHOCTEH ¢ TOMOIIBIO
) gyacToT. PoJib 1 3HaUeHue 3aK0HA OOJIBIIMX YMCEIT B IPUPOJIE M 00IIecTBE
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS
Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. Perienue
6.2 IIPAKTUYECKUX 3aJad C HUCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI

CHHYCOB

[IpeobpazoBanue nmogodus. [Tomo6ue COOTBETCTBEHHBIX 3JIEMEHTOB

6.3

6.4 Teopema 0 MPOU3BENEHNN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
CEKYILHX, TEOpEMa O KBaJIpaTe KacaTeJbHOU
Bektop, nmnumHa  (MOAyib) — BEKTOpa, — COHANpPAaBIEHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO  HAIpPAaBIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,

6.5 PaBEHCTBO BEKTOPOB, ONEpAllMK HaJ BEKTOpaMHU. Pa3nokeHue BeKTopa 1o JByM
HEKOJUIMHEAPHBIM BEKTOPAM

6.6 Koopaunats! BekTopa. CkaliipHOE MPOU3BEIECHUE BEKTOPOB, IMPUMEHEHUE IS
HaXO0XIECHHUs JJIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA INIOCKOCTU. Y PaBHEHUs IIPSIMON U OKPY’KHOCTU B

6.7 KOOPJIMHATAX, MIEPECEUEHUE OKPYKHOCTEN U MPSAMBIX. METOJ KOOpAMHAT U €ro
IIPUMEHEHHE

6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKA

6.9 JlinHa oKpy>KHOCTH. ['pagycHas u paauaHHas Mepa yria, BBIYUCICHUE JUIMH AyT
OKPYKHOCTEN

6.10 [Inowmans kpyra, ceKropa, CermeHTa

6.11 JIBIDKEHHSI TIOCKOCTH M BHYTPEHHHME CUMMETpUH QUryp (d1eMeHTapHbIe

npeactasienus). [lapamensHelii nepenoc. [loBopot




HPOBEPAEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBFPA30OBATEJILHOI
IMPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUSA

Kon
NPOBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEeAMETHBIM pe3yJibTaTam
0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOT' O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue OnepupoBaTh IOHATUSMH: MHOXKECTBO, IOAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIA Tpad, IepeBO, UK, NPUMEHSITh WX TPH PEIICHUH
3aJa4; yMEHHE MCII0JIb30BaTh IpapUuecKoe MpeICTaBIeHUEe MHOXKECTB
JUISl OTIMCAHMS PEATBHBIX NPOLIECCOB U SIBJICHUM, IIPU PEUICHUH 3a]a4

U3 APYTUX Y4eOHBIX MPEAMETOB

YMeHue OIICpHUPOBATH TMOHATHAMU: OIPEACIICHUC, aKCUOMA, TECOpCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClo3HaBaTb HCTUHHBIC MW JIOXKHBIC
BBICKA3bIBaHUs, IMPUBOAUTH IMPUMEPLI U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAaHUA 1 OTPULIAHHA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHSAMH: HATypallbHOE YHCIIO, IPOCTOE M
COCTaBHOE 4YHUCIO, JEIUMOCTb HATypPaJIbHBIX YHCEJN, IPU3HAKU
JEIUMOCTH, 1I€JI0€ YHUCIO0, MOIYJb 4Hclia, OObIKHOBEHHasl ApoOb U
JecSATUYHAs Ipo0b, CTAaHIAPTHBIN BUJ YMCIA, PALlMOHAIBHOE YUCIIO,
UpPpALMOHATIBHOE YHUCJIO, apu(METUYECKHil KBaJpaTHBI KOPEHb;
YMEHHE  BBINOJHATH JIEUCTBUS C  YWCIAaMHU, CpaBHUBaTh U
YHOpAIOYMBATh YHWCIA, HPEACTABIATH YHUCJIA HA KOOPAMHATHOMU
NpsIMOM, OKPYIJISATH 4YKCIIa;, YMEHHE JeNaTh NMPUKUAKY U OILICHKY

pe3yiibTaTta BBIYHCIICHUMN

YMeHue onepupoBaTh MOHATUSAMH: CTEIEHb C LEIbIM ITOKA3aTeIEM,
apudMeTUYECKH KBaJApPaTHBI KOPEHb, MHOTOWICH, alreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOW CTENEHU
OoJbllle €AWHMIIBI, YMEHHE BBITIONHATH pacu€Thl MO Gdopmysiam,
npeoOpa3oBaHus LETbIX, APOOHO-pAIlMOHATBHBIX BBIPAXKEHUN U
BBIPAXKECHHUI C KOPHSIMHM, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM YHCJIE C UCIMOJB30BaHWEM (hOpMys pasHOCTH KBaApPaTOB U

KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHAMU: YHCIOBOE PABEHCTBO, YpaBHEHHUE C




OIHOM MEpPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHBbIE U KBAApPATHHIC yPABHEHUS,
IPOOHO-pallMOHATIBbHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CUCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aa4 U3 IPYTUX NPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BATh KOOPAMHATHYIO
OpSAMYI0 ¥ KOOPJMHATHYIO IUIOCKOCTH JUISI M300paKeHUS PELICHUM

YpaBHEHUI, HEPABEHCTB U CUCTEM

VMeHHe OnepupoBaTh MOHATUSAME: GYHKIHS, TpadUK GYHKIHH, HYIH
byHKIMH, MIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKHU
BO3pacTaHus, YObIBaHWS, HAHOOJbIICC W HAaUMEHBIICE 3HAYCHHUS
byHKINY; yYMEHHE OIEepUpPOBATH [IOHATUSAMU: npsiMast
IPOMOPIMOHATIBHOCTD, JHHEHHAS (YHKIHS, KBaapaTudHas (QyHKIHS,
oOpaTHas TPOMOPIMOHATLHOCTh, TMapaboma, runepboyia; yMeHue
CTPOUTH rpaduKH (yHKIUH, UCTIONIB30BaTh IPaQUKH 15 ONPEACTICHUS
CBOWCTB IMPOIICCCOB U 3aBUCUMOCTCH, JUIsS PEIICHUS 3a7a4 U3 JIPyrux
y4eOHBIX MPEIMETOB M PEabHOW JKU3HH, YMEHHE BBIPAXKATh

dbopMyliaMu 3aBUCUMOCTH MEX/Ty BETMIUMHAMU

YMeHue OIIEpPUPOBATH MIOHATUSIMH: IIOCJIEI0BATEIbHOCTD,
apupMeTHyecKkass M TeOMeTpUYecKass  IMPOrpeccHH;  yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIENOBATENbHOCTEH, (OPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH peleHUH 3ajad, B TOM 4HUCIe 3aJad U3 Jpyrux

Y4eOHBIX MPEMETOB U PEATHHOMN KU3HU

YMenue pemath 3a7aud pa3HbIX TUIOB (B TOM YHUCJIE HA MPOICHTHI,
IO M 4YacTH, JBWKEHHE, paboTy, IIeHy TOBapOB M CTOUMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 33J1a4i U3 00JIaCTU yIIPaBICHUS JIMUYHBIMU U
ceMeiiHbIMU  ()MHAHCAMH); YMEHHE  COCTaBJISATh  BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA W CHCTEMBl [0 YCJIOBUIO 3a/1a4H,
HCCJIEIOBATh MOJYYEHHOE PEIIeHHe U OLEHUBAThH MPaBIONOA0OHOCTD

IMOJYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBath NOHATUAMHU: GUTYpa, TOUKA, OTPE3OK, MpAMasd,
Jy4, JOMaHasi, yroJjl, MHOIOyTOJIbHUK, TPEYyTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKHU, MPSIMOYIOJbHBIA TPEYTrOJbHUK,

MenuaHa, OMCCEKTpHCa M BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJIBHUK,




napajuiefiorpaMM, pomO, TpSAMOYTOJBHUK, KBajapar, Tpamerus;
OKPY>KHOCTb, KPYT, KacarelibHasl,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue pemaTh 3aadyd, B TOM YHCJIE M3 MOBCEIHEBHOM
JKU3HHM, HA HAXOXJICHHE T'C€OMETPUYECKUX BEIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB (puryp u GpaxkToB

10

YMeHHne onepupoBaTh IMOHSATUSIMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaiIeNbHOCTh U MNEPHEHAUKYJISIPHOCTh MPSIMBIX,
Yroja MeXAy MNpsAMbIMH, IEPIEHIUKYJSAp, HAKJIOHHAs, IPOEKIUs,
nonobue Guryp, mogo0HbIe TPEYTOILHUKH, CAMMETPHUSI OTHOCUTEIIHHO
TOYKM M NPSIMOW; YMEHHE DPAaclO3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue uryp, napayienbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIIeM MHpPE

11

VYMeHne onepupoBaTh IMOHATUSAMH: [UIMHA, PACCTOSHHWE, YTOJI
(BeMIMYMHA yIyla, CUHYC M KOCHUHYC yrja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyNBl TepuMeTpa U IUIOIIAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIaJM Kpyra, oobema
IPSIMOYTOJIBHOTO IapauIeJENUIe1a; YMEHUE NPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHoMeTprUUECKUE COOTHOILICHHS JUIS

BBIYMCIICHUS IJIUH, PACCTOSAHUH, IUIONIaAeH

12

YMenne wu300pakarh IUIOCKME (GUTYPRl W HMX KOMOHWHAIIWH,
NPOCTPAaHCTBEHHBbIE (UTYPbl OT pPYKH, C TIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JCKTPOHHBIX CPEICTB MO TEKCTOBOMY HJIH

CUMBOJIbHOMY OIMMCAaHUTIO

13

VYMeHue  omnepupoBaTh  IHOHATHSAMM:  NPSMOYIOJIbHAs — CHUCTEMa
KOOpAMHAT, KOOPJIMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,
IPOM3BEAECHUE BEKTOPA Ha YUCIIO, CKAJSIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJb30BaTh BEKTOPbl M KOOPAMHATHI AJIS MPEACTABICHUS
JAHHBIX U PELIeHUs 3ajady, B TOM YUCIE U3 JPYIHX Y4eOHbIX

IIPEAMETOB U PEAIIbHOU KU3HU

14

VYmMmenne OINCpHUPOBATH TTOHATUAMMU: CTOJI6I/IKOBBIG U KpPYTOBBIC
IMarpaMMBbl,  TaOJMIBI, CpelHEe apuMETHYecKoe, MeauaHa,
HauOobIlIee W HAUMEHBIIEEe 3HAYCHHS, pa3Max YHCIOBOTO HabOpa;

YMCHHC HU3BJICKATb, HMHTCPIPCTUPOBATL H Hp606pa3OBBIBaTB




UH(QOPMALIMIO, MPEACTABICHHYI0 B Taliuuax M Ha JuarpaMmax,
OTpaKaloIlyl0 CBOWMCTBA U XapaKTEPUCTUKU pealbHBIX IPOLECCOB U
SBJICHUH; YMEHHME paclO3HaBaTh W3MEHYMBbHIE BEIWYHHBI B

OKpYKaIoILIeM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (CIoy4yalHBIN
SKCTIIEPUMEHT), dSJEMEHTapHOEe COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy4aifHOTO OIBITa, CIy4ailHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIyYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; yYMEHHE pEelIaTh
3aJjaud METOJIOM OPraHW30BaHHOTO IMepedopa U C HUCHOIb30BAaHUEM
npaBUiIa YMHOXCHHS, YMEHHE OIEHHMBATh BEPOATHOCTH pPEaJbHBIX
COOBITHI U SIBJCHMI, MOHUMATh POJIb MPAKTHUYECKU OCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXKAlOIIEM MHPE U B IKHU3HH;
3HaKOMCTBO C TOHSATHUEM HE3aBHCHMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh NOIXOJAIIMM H3Y4YEHHBIH METOA Ul pEIleHUus
3aJa4M, NPUBOAUTH IMPUMEPbl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIMUCBIBATH OTJAEIbHBIC BBIAAIOIIHAECS  PE3YJIBTATHI,
MIOJIy4YEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, NPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITHHA U UX aBTOPOB B OTCUECTBEHHOU

Y BCEMHUPHOM UCTOPUHU




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblIii 3JIEMEHT COJIEPKAHUASA

Yyucia U BIYUCIIEHUS

1.1

HaTypaJ'ILHBIe X OCJbIC YKUCJIa. HpI/ISHaKI/I JCIIMMOCTH LECJIBIX YHUCCI

OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE

t2 NepUOANYECKHE APOOH
13 PanmonaneHelie uncina. ApupMeTHIEeCKHe ONepaliy ¢ paliOHaTbHBIMU
' quclaMu
14 JelicTButenbHble unciia. Apu(METHUECKUE ONepalud C JeWCTBUTEIHHBIMU
' YuclaMu
s [Tpubnm>x€HHBIE BHIYMCIICHUS], TIPABUIIA OKPYTJICHUS], TPUKUAKA U OLEHKA
' pe3yibTaTa BhIYUCICHUN
2 AnreOpanueckne BbIpaKEHUS
2.1 BykBeHHbIe BhIpaxeHus (BRIPaKECHUS C TIEPEMEHHBIMH )
55 Crenenb ¢ nenbiM nokaszaresieM. CTeneHb C palMOHAIbHBIM IOKA3aTEIEeM.
' CBoiicTBa CTEIEHU
23 MHorousneHsl
24 Anrebpanueckas 1poob
) s Apudmerndecknii KOpeHb HaTypaIbHOU cTeneHu. [leiicTBus ¢
' apu(pMETHIECCKUMH KOPHSIMHU HATYpaJbHOM CTENIEHN
3 VYpaBHEHUS U HEPABEHCTBA
31 Llenble u 1poOGHO-panMoOHaNbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH
' YPaBHEHHU
15 Llenble u npoOGHO-palOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
33 Perienue TekCcTOBBIX 33124
4 YucnoBble NOCIE10BATEIBHOCTH
4.1 ITocienoBaTeabHOCTH, CIIOCOOLI 3aJaHUS [TOCIEI0BATEILHOCTEN
4.2 Apudmernyeckas u reoMmeTpudeckas mporpeccun. opmyna cIoKHBIX




IMPOLCHTOB

5 OyHKIMA
Oyukmnust, cmnocoObl 3amanus  QyHkmun. [padux  PyHkmum.  OOnacthb
ornpeziesieHusl 1 MHOKeCTBO 3HaueHui pynkunu. Hymn ¢dynkuuu. [IpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (yHKIHMU. MaKcUMyMbl U
MUHUMYMBI (yHKUIMU. HambOonblnee u HavMeHblllee 3HaueHUE (YHKIUU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IpsIMOM U TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPIMHATHI Ha MJIOCKOCTH
7 ['eomeTpust
7.1 ['eomerpuueckue Gurypsl U ©X CBOHCTBA
7.2 TpeyroapHUK
7.3 MHOroyrojgsHuKH
74 OKpY>KHOCTb U KpyT
7.5 N3mMepeHne reoMeTpuIeCKUX BETUIUH
7.6 BekTopsl Ha TIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 Kom6unaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

* Maremaruka. Anre0pa: 7-i kiacc: 6a30BbIi ypOBEHb: YUeOHHUK; 15-¢

nu3aanue, nepepadborannoe MaxkaperaeB FO.H., Munatok H.I'., Hemkos K.W. u

1p.; mox penakiueit TenskoBckoro C.A. AKIIMOHEpHOE 00IIECTBO

«3maTensCcTBO

«IIpocBemenne»




* Maremaruka. AnreOpa: 8- kitacc: 6a30BbIi YPOBEHB: yueOHUK; 16-¢
n3aanue, nepepadorannoe MakaperaeB FO.H., Munatok H.I'., HemkoB K.W. u
np.; nox penakiueit TensikoBckoro C.A. AKIIMOHEpHOE 00I1IECTBO
«3naTenbcTBO
«IIpocsemienue»

* Maremartuka. Anrebpa: 9-it kjnacc: 6a30BbI yPOBEHB: YUCOHHK; 15-¢
n3aanue, nepepadborannoe MaxkaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u
Ip.; mox penakiueit TenskoBckoro C.A. AKIIMOHEPHOE 00IIECTBO
«3naTensCcTBO
«IIpocseuienne»

* Maremaruka. ['eomeTpus: 7 - 9-e kiacchl: 0a30BbIid ypOBEHb: YUeOHUK; 14-¢€
u3nanue, nepepadorannoe Atanacst JI.C., byry3os B.®., Kagomues C.b. u

np. AxumonepHoe o61miectBo «M3narenbctBo «IIpocBemieHue

Marematuka. BepoSTHOCTh U cTaTUCTHKA : 7 - 9-¢ K1acchl : 6a30BbIN YPOBEHb :
y4eOHuK : B 2 yacTax / W. P. Beicomkumii, U. B. fAmenko; mox pen. U. B. Smenko.

- Mockga : I[IpocBenienue, 2023.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISL
JLb.KpaitneBa. Marematuka. Ypoku anredpbl : 7-i1 kiacc : 0a30BbIi
ypoBeHb : yueObHoe mocobue / JI.b. KpaiineBa. - 2-e uszn., crep. - Mocksa :

IIpocBemenue, 2025. - 80 c.: ui.



JL.Lb.KpaitneBa. MaremaTtuka. Ypoku anreOpsl : 8-i kiacc : 0a30BbIil YPOBEHb :
Marematuka. ['eomerpus : 7 - 9 ki1acchol : 0a30BbIi YPOBEHb : METOAMYECKOE
nmocodue K mpeaMeTHON JInHNH y9eOHnKoB 1o reometpuu JI.C. Atanacsna, B.®.
byry3oBa, C.b. Kagomiuiea u ap./ - 2-e u3x., crep. - Mockga : [IpocBenienue,
2023. - 48 c. yuebnoe nocodue / JI.b. Kpaitnesa. - 2-e uzj., crep. - Mockaa :
IIpocsemenne, 2025. - 80 c.: ui.

Marematuka. BeposTHOCTb 1 cTaTUCTHKA : 7 - 9-¢ Klacchl : 0a30BbIN YPOBEHD :

METOMYECKOE TOCOOME K PEIMETHOHN JINHUH YI€OHUKOB IO BEPOSATHOCTH U

CTaTHCTHUKE U. P. Beicoukoro, U. B. Amenko nox pen. N.B. Amenko. - 2 - e usa,.,
crep. - Mockaa : [Ipocsemenue, 2023.

MaremaTtuka. BeposiTHOCTb M cTaTUCTHKA : 7 - 9-¢ K1acchl : 6a30BbIN YPOBEHb :
KHWTA JIJIs1 yauTens : yueoHoe nmocodue / 1.P. Beicoukuii, u. B. Slmenko. -
Mockaa : [Ipocenienue, 2026.

MaremaTuka. Y HUBEpCaIbHbIi MHOTOYPOBHEBBIN COOpHUK 3a/1a4 : 7 - 9-¢

KJIacChI : yuyeOHoe rmocobue : B 3 yacTtix. - 7-€ u3f., crep. - Mockaa :

[Ipoceenienue, 2026.

JL.b.KpaitneBa. MartemaTtuka. Ypoku anreOpsl : 9-if kiacc : 6a30BbIl YPOBEHbD :

yueOHoe nocobue / JI.b. Kpaitnea. - Mocksa : [IpocBemenue, 2025. - 78, c.: ui.

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPChHI U PECYPCbI CETH

HUHTEPHET






