MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcrBo o0pazoBanusi Camapckoi 00J1acTu

IOro-3anagnoe ynpasJjeHue.
I'bOY COLI Ne13 r.o. Yanaesck

PACCMOTPEHO COT'JIACOBAHO VYTBEPX/IEHO
[Ipencenarens MO 3am. qupexropa YBP Hupextop 'bOY COIII
Nel3
Bri6opuosa E.B. Xaputonosa H.I'
« 29 »asrycrt 2025 1. «29» asryct 2025r. Boponkosa B.K.

Mopnucan: BopoHkoBa

B K_
O O DN: C=RU, O=IBEOY
COLW N° 13 r.o.

PABOYASI ITPOT'PAMMA Yanaesck,
HKOB St
(1D 6649570, ID 6738121, ID 7974836) . -
[Tpenmer (kypc): MaTeMaTuka B oah 0oge

14:09:09+04'00
Foxit PDF Reader

— BEpCUs: 11.2.1

Knace 7-9
OO1ee KoMMYecTBO YacoB Mo yueObHomy miany 306 yaca.

Y4yeOuuku: * MaremaTtuka. Anrebpa: 7-i kiacc: 0a30BbIi YpOBEHB: yU4eOHUK, 7 Kacc/
Makapserues FO.H., Munarok H.I'., HemkoB K.W. u npyrue; nox pea. TensikoBckoro C.A.,
AxkunonepHoe obmectso «M3narensctBo «IIpocsemienne»

» MaremaTuka. Anredpa: 8- kiacc: 6a30Bblil ypoBeHb: yueOHUK, 8 kiacc/ Makapbrue FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; noxg pexa. TensikoBckoro C.A., AKIIMOHEpHOE 00I11ECTBO
«M3parensctBo «lIpocBemenne»

» MaremaTuka. Anredpa: 9-i kiacc: 6a30Bblil ypoBeHb: yueOHUK, 9 kiacc/ Makapbrues FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexa. TensikoBckoro C.A., AKIIMOHEpHOE 00I11ECTBO
M3narensctBo «lIpocsemenue»

» Marematrka. BepossiTHOCTB M cTaTHCTHKA: 7-9-€ KiTacchl: 0a30BbIid yPOBEHb: YUEOHUK: B 2
qactax, 7-9 knaccel/ Beiconkuit U.P., Smenko U.B.; mox pex. Amenko 1.B., Akunonepaoe
obuiectBo «M3narenscTBo [IpocBenienue»

* Marematuka. ['eomerpus: 7-9-e kiaccbl: 0a30BbIl ypOBEHb: YUEOHHK, 7-9 Kinacchl/ ATaHacsH
JI.C., byty3oB B.®., Kagomies C.b. u npyrue, Axuronepuoe o6miectBo «M3marenbcTBo
«I[Ipocsenienne»

PaCCMOTpeHa Ha 3aCCJaHuHn MO MaT€MaTHKU U I/IH(I)OpMaTI/IKI/I

IIpotokon Ne 1 or« 29 » 08 2025 .

[Tpencenarens MO Bri6opnosa E.B.



INOACHUTEJIbBHAS 3AIINCKA

Mooyne Anzeopa

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 00IIero o0pa3oBaHMs: OHA
o0ecrneunBaeT U3y4eHue JIPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAyYHOI0, TAK ¥ TYMaHUTapHOIO
LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs MPOJOLKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PasButne y oOydamomuxcs Hay4yHBIX TPEACTABICHUH O MPOUCXOXKACHUU U CYLIIHOCTH
anreOpanyeckux aOCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM Haykol sBiIeHUH u
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBILICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
ainreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKaeHHs. OcBoeHHE Kypca anreOpsl oOecrieynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIC PACCyXAEHUs, 0000IIeHNEe M KOHKPETH3allulo, abCTparupoBaHWE U aHAJIOTHUIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTENbHBIH OO0BEM CAMOCTOSTENBHOW JESITeIbHOCTU
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELEHUE 3a]ad  SBISIETCS  peajau3anuei
JESTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUSI.

B crpykrype mnporpammbl yueOHOro Kypca «Anaredpa» s OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEP)KaTeIbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUNCIICHUS», «ANreOpandeckue BbIPAXKEHUS», «YPABHEHMsS U HepaBeHCTBa», «DyHKUUNY.
Kaxxnas u3 3TUX colepkaTelIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IpYTMMU €ro JIMHUSAMH. B Xoze u3ydyeHus yueGHoOro Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Airedpay BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHMs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYeCKOIro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIsSeTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHUM «Uucna W BBIUUCICHUS» CIY)KMUT OCHOBOM JUIsl JajbHEHIIEro
U3y4eHHs] MAaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOM XHU3HU. Pa3BUTHE MOHATHSA O YUCIIE HA YpOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HWPPALMOHAIBHBIMU YHCIIAMHU,
(dopMHpOBaHHUEM MpPEJCTABICHUNA O JEMCTBUTENLHOM YHCIe. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Cognepkanre JByX aireOpamveckux JIMHHN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromIUXCs
MaTeMaTHYeCKOro ammapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHBI  MaTepuan TpPYOIHPYEeTCsl BOKPYT  palMOHAIbHBIX  BBIpaXeHHH.  Aunredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH Kak SI3bIKa JJIsi IOCTPOEHUS MaTEMaTHUYECKUX MOJENEH,
OTKCAHMs MPOLECCOB U SBJICHUM peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHHUS, HEOOXOJUMOro, B YACTHOCTH, JUIA
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, M OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PacCCYXKJICHUU.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHE
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIOJIb30BAaTh pPa3InYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

Cornacno ywyeOHOMy IutaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIH Kypc «Admredpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNibl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kitacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

Mooyne I'eomempus

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTHUKH, UMEIOIINUNA CBOEH
HEeNbl0 00ecleYnTh H3y4YeHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHWH M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelbHYK JuHUIO. L[eHHOCTh u3yueHus
TeOMETPUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs 3aKII0YAETCS B TOM, YTO 0OyUYarONIHACs
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEP)KIEHUS M CTPOUTH KOHTPIPUMEPHI K JOXKHBIM, IPOBOAMUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, GOPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoii 1ies1pto u3ydeHusi reOMETPUH SIBIISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHNH KakK MaTeMaTHYecKHUX, TaK U IMPaKTUYECKHX 3ajad, BCTPEUAIOIIMXCS B pPeajbHOU
xu3HU. OOydarouuiics MOHKEH HAy4YMTBhCS OIpPENeNIUTh TeOMETpUUYecKyto (urypy, omucarb
CJIOBaMHU JAHHBIM 4YEpPTEK WIM PUCYHOK, HAWTH IUIOLIAJb 3E€MEIBHOIO Y4YacTKa, PACCUUTATh
HEOOXOAUMYIO [ITMHY OMNTOBOJIOKOHHOTO Kalesnss Wik TpeOdyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHASI JUHUS B M3YYEHUHU T'€OMETPHUH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyJalolUiicss y4yuTcs  CTPOUTh
MaTeMaTHYeCKUe MOJENIM pPEalbHbIX JKU3HEHHBIX CHUTYallMid, MPOBOIUTH BBIYMCICHUS M
OILICHUBATh aJIEKBATHOCTD MOJIyYEHHOTO pe3yybTara.

KpaitHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C JAPYTMMU Y4YeOHBIMHM MpPEAMETaMH,
MOTHUBUPOBATh  MCIIOJB30BaTh  ONpEACNCHHS  TIeOMETpPUYEeCKUX  GUryp UM TOHSATHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJTYYEHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTU CBSA3M HauboJee
ApKO BUIHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

VYueOHblit Kypc «l'eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3feNibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl W UX CBOWCTBay, «l3MepeHHEe TIeOMETPHUECKUX BEIUUYUHY,



«/lekapTOoBBl ~ KOOpPIWMHATBHI HAa  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  TUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha u3yuenue yuebHoro kypca «l'eomerpus» orBoaurcs 204 gaca: B 7 kiacce — 68 yacoB
(2 yaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).

Mooyne Bepoamunocmos u cmamucmuka

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTh U CTATHCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUHN, TaK U UX POJIM B 0Opa30BaHUH,
HEO0OXOUMOM KakJIoMy uelnoBeky. Bospactaer uucio npodeccuii, Mpu OBIAJCHUH KOTOPHIMU
TpeOyercs xopomiass 0a3oBas IMOATOTOBKa B 00JacTH BEPOSTHOCTH U CTAaTHCTUKH, Takas
MOJATrOTOBKA BaKHA JUISI MPOJOIDKEHHS OOpa30BaHHsS W JUISL YCIEIIHOM HpodeccHOHaIbHON
Kapbephbl.

Kaxxaplii 4enoBeK MOCTOSHHO MPUHUMAET pPEIICHHsS Ha OCHOBE HMMEIOIIMXCS y HEro
JaHHBIX. A i1 00OCHOBAHHOTO MPUHATHUS PEUICHHs] B YCIOBUSX HENOCTATKa WM H30BbITKA
uHpopmanui HEOOXOJAUMO B TOM YHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIILIJICHUE.

MMeHHO T1O3TOMY OCTpPO BcTaia HeoOXoIuMOCTh chopmupoBaTh y oO0yyaroumxcs
(GyHKIIMOHAIBHYI0O TPaMOTHOCTh, BKIIOYAIONIYIO B ce0f B KayecTBE HEOTHEMIIEMOM
COCTAaBIISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBAaTh WH(POPMAIHUIO,
IPEJCTAaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOIMX
pealbHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEUIITNE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4yeOHOM Kypce C OCHOBHBIMH MpUHIUIAMH cOopa, aHamu3za u
NPEICTaBICHUS JTaHHBIX W3 PAa3IMYHBIX cep XU3HU OOIIECTBA W TOCYJapCTBa MPHUOOIIAET
oOyyaromuxcsi K OOIleCTBEHHbIM HHTepecaM. l3ydyeHune OcHOB KOMOWHATOPUKHU pPa3BUBAET
HaBBIKM OpraHM3aluu mepebopa M MOJCYETa YUclla BapUAHTOB, B TOM 4YHCJIE B MPUKIAIHBIX
3ajJadax. 3HAKOMCTBO C OCHOBAaMU TEOpPHUH TpadoB CO3MaET MaTeMaTHUeCKUd (QyHIaMeHT Jyis
dbopMUpOBaHHS KOMIIETEHIIMI B oOnactu MHPOpMAaTUKU W LUGPOBBIX TexHojorui. Ilpu
M3YYEHUU CTaTHUCTUKM W BEPOATHOCTH OOOTalaroTCs MPEACTAaBICHUS OOydaroluxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro MccienoBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTUCTHKM KaK HCTOYHMKA COLIMAIBHO 3HAUYMMON HH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTrBercTBUM € JaHHBIMH LEISIMH B CTPYKType IpOrpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs BBIJEIEHBI CIENyIOIIUE
coJiepKaTeNbHO-MeToAuYecKre TuHun: «[IpeacraBienne JaHHBIX U ONUCATEIbHAs CTAaTUCTHUKAY,
«BeposTHOCTEY, «D7eMEeHTHl KOMOMHATOPUKWY, «BBeneHnne B Teoputo rpadosy.

Copnepxanue nuHun «llpencraBieHrne NaHHBIX W OMHUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOPMALIMEH: OT YTEHUS U UHTEPIpEeTaluu
uHpOpMalLlMY, TPEACTaBIEHHOW B TabmuIax, Ha JuarpaMMax M rpadukax, g0 cOopa,
MPEJICTaBICHUS U aHAIN3a JIaHHBIX C UCIOJIb30BAaHUEM CTaTUCTHUECKUX XapaKTEPUCTUK CPETHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOydaroluecss ydarcs CUMTHIBATh U WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTHPOBAaTh M KPUTHKOBATh MPOCTEHUINE TMIIOTE3bl, Pa3MBILUIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMHU U3MEHUYUBOCTD, U OLIEHUBATh WX BIUSHHME Ha pacCMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.



NHTyuTriBHOE  mOpeACTaBI€HHE O  CIy4alHOW  U3MEHYMBOCTH,  HUCCIEIOBAHHE
3aKOHOMEPHOCTEH M TEHICHUUN CTAHOBUTCS MOTUBHUPYIOLICH OCHOBOM JUISl U3YYCHUS TEOPUU
BEpOATHOCTENW. boibllloe 3HAaYeHHE UMEIOT IMPAKTUYECKUE 3a/aHus, B YACTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJEIISIMHU.

[ToHsATHE BEPOATHOCTH BBOAMTCS Kak Mepa IpaBJIoNoaodus ciydailHoro coobitus. Ilpu
U3y4eHHH y4eOHOro Kypca o0ydaromuecs: 3HaKOMATCS ¢ MPOCTEHIINMHU METOAAMHU BBIYUCICHUS
BEPOATHOCTEN B CIIydallHbIX IKCIEPUMEHTaX C PAaBHOBO3MOKHBIMM JIEMEHTApPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pellaTh Oojiee clIoXHble 3afaud. B
y4eOHBIM Kypc BXOJST HadajJbHbIE MPEJICTABICHHS O CIyYalHBIX BEJIMYMHAX M HUX YHUCIOBBIX
XapaKTEpUCTHKAX.

B pamkax y4eOHOTrO Kypca OCyIIeCTBISIETCS 3HAKOMCTBO 00YYAIONIUXCsl C MHOKECTBAMU U
OCHOBHBIMM OIEPALMAMH HaJ MHOXECTBAMM, PACCMATPUBAIOTCA INMPUMEPHI NPUMEHEHUS IS
peleHus 3ajad, a TaKKe MCIOJIb30BaHUs B JAPYrMX MaTeMaTHMYeCKUX KypcaXx U Yy4eOHbIX
npeaMerax.

B 7-9 kmaccax wusywaercs yueOHbIM Kypc «BeposiTHOCTP M CTaTHCTHKA», B KOTOPBIN
BXOIAT paznensl: «lIpencraBieHne NaHHBIX W ONMCATEIbHAs CTAaTHUCTHKA», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKNY, «BBeZieHne B TE€OpUIO IpadoBy.

Ha uzydenue yuebHoro kypca «BepostHocTh U cTatucTuka» orBoautcs 102 uaca: B 7
kiacce — 34 gaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Heneno), B 9 knacce — 34 gaca
(1 gac B HEnEIIO).



COJAEP)KAHUE OBYYEHUA

Mooyne Anzeopa
7 KJIACC

Yuciia ¥ BBIYMCICHHSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0i OT OAHOM (OopMBI 3amucu Jpodei K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAIBHBIX
yrcen. Apudmernueckue IEHCTBUS ¢ PaLlMOHAIbHBIMU 4YKcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTEJIEM: OIpeelIeHHe, MpeoOpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJad U3 pealbHOU
HPAKTHKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HaTyPAJIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMast U 00paTHasi MPOIOPLHOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOmyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXIY BeJIHMYMHAMH B BHAE (HOPMYIIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MPaBUIa NPeoOpa30oBaHus CyMM M NPOU3BEIEHHH, MpaBuia PACKPBITUS CKOOOK U
IIPUBEIEHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I1OKa3aTeeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrouieHa. Cll0)KeHHE, BBIYUTAHUE, YMHOKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IPpaBUia MpeoOpa3oBaHKs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHUM. CocTaBieHHE YPaBHEHMH IO YCIOBUIO 3aj1aud. PereHue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPABHEHHM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOICTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHM.

DOyHKIUH

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH HA
KoopAnHATHOM miockocTH. [Ipumeps! rpaduxoB, 3amaHHbIX (opmynamu. UteHue rpaduxos
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'paduk ¢ynkuuu. CpoiictBa  (QyHKIHIA.
Jluneitnas ¢yHkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHHU.

8 KJIACC

Yuciia 1 BLIYUCICHUSA



KBaaparueiii kopeHb u3 uucia. [loHstue 00 uppanwoHadbHOM uyucnie. JlecaTudnbie
npuOJIMKEHUST UPPALMOHANBHBIX dncesl. CBoWcTBa apupMETHIECKUX KBAJPATHBIX KOPHEH M MX
IPUMEHEHHUE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1enbIM IT0Ka3aTenaeM U e€ cBoiictBa. CTaHgapTHas 3alych YKUCIA.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXXEHUE, JeJeHue anredpandeckux ApoOeil. PanyoHanbHble BBIpaXKEHHUSI U UX
peoOpazoBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEprpeTanus ypaBHEHHH ¢ JABYMs IEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs NepeMEHHbIMU. [Ipumepbl pelleHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCuIbHOCT, HepaBeHCTB. JIuHeiiHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OGNacTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHkIuu. CriocoObl
3a1aHus QYHKIIHM.

I'padux Pynxmuu. Yrtenue cBoiictB ¢yHkiuu mno e€ rpaduky. IIpumepst rpapukon
(GYyHKLUH, OTpaXKaIOLINX pealbHbIe POIIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [paduteckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENbHBbIE YHCIA KaK OECKOHEYHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHON MPSAMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOLIEr0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLIEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOASAIIMXCS K JIMHEWUHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHU, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpPETbed M 4YETBEPTOM CTEIEHEHR
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajay
anredpandeckuM METOAO0M.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUM C JBYMsSl NEPEMEHHBIMU. PemieHune cucrteMm ABYyX YpaBHEHHUM, OAHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM NEPEeMEHHOW. PermieHue cucrem JIHMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHele HepaBeHcTBa. ['padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU MapadoJIbl.

I'padukn dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTa.

YuciioBbIe NMOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsiTHEe YMCIIOBOM MOCTIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckass UM reoMmerpuueckas — mnporpeccur.  ®PopMmynbl  N-ro  uieHa
apupMETUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 3KCIOHEHINANIbHBINA POCT. CII0XKHBIE POLEHTHI.

Mooyne I'eomempusn

7 KJIACC

Havanbable moHATHS reoMeTpuu. Touka, mpsmasi, OTPE3OK, Jy4. Yroia. Buubsl yrios.
BeprukansHple U CMeXHBIE yribl.  buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapayienbHOCTB M NEPIEHIUKYISPHOCTD MPSMBIX.

Cummerpuunsble purypsl. OCHOBHBIE CBOICTBa oceBoil cummerpu. [IpuMepsl cuMMeTpun
B OKPY’KaOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C TIOMOIIbIO IMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MeznaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKM PABHOOEAPEHHOro TpeyroipHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiiCTBa M NMPU3HAKK NapAJUIENbHBIX NpAMBIX. CyMMa yIJIOB TpeyrojbHHKA. BHenmHue
YTJIbI TPEYTOJIBHUKA.

ITpstmoyronbHbINA TpeyroiabHUK. CBOWCTBO MeAMAaHBl MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NPOBEACHHOW K TrunoreHyse. IIpusHaku paBeHCTBA MPSAMOYIOJIBHBIX  TPEYrOJIBHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.



HepaBeHcTBa B T€OMETpHUN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0OJIbIIeM yIiie U O0bIIeH CTOpOHE TpeyronbHUKA. [leprneHuKysp u HaKJIOHHas.

['eomeTpuueckoe MecTo TOueK. buccekTpuca yria M CEpeiMHHBIN NEPHEHIUKYIAp K
OTpE3Ky KaK F€OMETPUYECKHE MeCTa TOYEK.

OKpyXHOCTb M KpyI, XOpJa M JAMAaMETp, MX CBOMCTBA. B3amMHOe pacrosiokeHue
OKpyXHOCTH M npsiMoil. KacarenbHast u cexymas K okpyxkHocTu. OKpy>KHOCTb, BIMCAaHHasl B
yroJ. Biucannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronbauku. [lapamenorpamm, €ro Ipu3Hakd U CBOMCTBA. YacTHbIE Cily4au
napajuieJorpaMmoB (MPsSIMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpanenus,
paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsiMoyronbHas Tpamneuus.

Meton ynBoenusi menuanbl. LlentpanbHas cummerpus. Teopema Daneca u Teopema o
MIPOTIOPIIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojabHUKa U Tpamneuuu. LlenTp macc TpeyrojpHuKa.

[Tonobue TpeyronbHUKOB, KO3 dunueHT nogodus. [Ipuznaku momodus TPeyroJbHUKOB.
[Tpumenenue mo1oOUst P PEIICHUH MTPAKTUYECKUX 3a7au.

CaolicTBa miomaae reomerpuueckux guryp. @opmyisl A IJIOLAAA TPEYroJbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miomaaei TpeyroibHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[ludaropa. [Ipumenenne Teopemsl [ludaropa nmpu pemieHUH MPAKTHYECKUX
3azad.

CuHyCc, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsSMOYIOJbHOIO TpeyrojbHUuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIEeCTBO. TpuroHoMmerpuueckue GyHkiuu yrios B 30, 45 u 60°.

BrucanHbie U LIEHTpalbHBIE YTIIBI, YTOJ MEXKIY KacaTedbHOW M XOpAOW. YTJIbl MEXAY
XOpJlaMd W CEKyIIMMHU. BriucaHHble ¥ OINUCaHHBIE YETHIPEXYTOJBHUKH. B3aumuoe
pacrioioxxeHue JByX OKpyxkHocred. Kacanme oxpyxuocteit. OOimue kacaTtelbHbIE K JIBYM
OKPY’KHOCTSIM.

9 KJIACC

Cunyc, xocunHyc, TaHreic yriaoB or 0 o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXKeCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyronpbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHune
MPAKTUYECKUX 3aJ1a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobusi. [Togobue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Ipon3BEIEHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHBOIOIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpally Hal
BEKTOpaMHU. Pa3nokeHue BeKTOpa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopamHaTel BEKTOpA.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI Ha IIOCKOCTH. YPABHEHUS TMPAMOM M OKPYXKHOCTH B
KOOpJMHATAaX, MIepeceueHrue OKPYKHOCTEH U mpsIMbIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

[TpaBusbHBIE MHOTOYTOIBHUKH. [liMHA OKpykHOCTH. I'paycHas u pajuaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTe!. [Tnomane kpyra, cekTopa, CerMeHra.



JIBMOKEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETPHUH (PUTYp (3JI€eMEHTapHbIE NIPEICTABICHMS).
[TapayiensHslil nepenoc. 11oBopor.

Mooyne Bepoamunocmos u cmamucmuxa

7 KJIACC

[IpencraBieHne AaHHBIX B BUJIE TaOIWI, Iuarpamm, rpadukoB. 3amojHEHUE TaOuil,
YTEHUE M MOCTPOCHHUE JUarpaMM (CTOJOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHHE rpaduKkoB
peanbHBIX TMpolieccoB. V3prnedeHne MHPOPMALMU U3 TUArpaMM W TaOJHIl, MCIOJIH30BAaHHUE U
UHTEpIpeTaIys JaHHBIX.

OmnwucarenbHas CTaTUCTHUKA: CpeaHee apu(MeTHUeCKoe, MeIuaHa, pa3Max, HauboJpIiee U
HaMMEHbIIIee 3HAYCHUsI Ha0opa YMCIIOBBIX JaHHBIX. [IprMepsl cirydailHONH H3MEHYMBOCTH.

CrnyualiHplil SKCTIEpUMEHT (OMBIT) U cliydaiiHoe coObiTHe. BepositHocTh 1 yactoTta. Pomb
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpojie W B oOmecTBe. MoHeTa U
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. Crenens BepmuHbl. Yncno pédep u cymmapHas CTEleHb BEPIIHH.
[IpencraBnenue o cszHoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyth). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenue 3anau ¢ nomouibo rpagos.

8 KUIACC

ITpencraBienue naHHBIX B BUJE TaOIUL, JUarpaMm, rpaukos.

MHOX€ecTBO, 3JEMEHT MHOXECTBA, IOJAMHOXecTBO. Omnepanuu HaJd MHOXKECTBAMU:
o0ObeaMHEHUE, IepecedyeHue, paonoisHeHue. CBoiicTBa omepanuil HaJl MHOMECTBAaMHU:
IIEPEMECTUTENIBHOE,  COUYETATENIbHOE, PpaclpeleiIuTeNbHOe, BKIOYeHHs. Mcrnosb3oBaHue
rpau4ecKoro npecTaBIeHUs] MHOKECTB Ul ONMCaHMs PeajbHBIX MPOLIECCOB U SIBICHUH, MpU
peLIeHNH 3a]1a4.

W3mepenne paccenBaHUs AaHHBIX. JlUcrnepcuss M CTaHJIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OneMeHTapHble COOBITHS chy4aiiHoro omneita. CiydaiiHble coObITHS. BeposTtHocTH
coObITHii. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSMHU. Ciy4yailHbI BBIOOP.
CBsi3pb MEXJy MaJOBEpPOSTHBIMU M NPAKTHUUECKU JOCTOBEPHBIMH COOBITUSIMM B IPUPOJIE,
o0111eCcTBE U HayKe.

JlepeBo. CBolicTBa 1€pEBBEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSAYEH BEPILNHBI,
CBSA3b MEXJy UYMCIOM BepmIMH U uuciaoM pébep. IlpaBuino ymuHoxenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[TpotuBononoxHble coObITHSA. Juarpamma Diinepa. OObennHeHHE U IepecedeHue
coObiTuii. HecoBmecTHble coObiTHa. DopMyna CIIOKEHUS  BEpOSTHOCTEH.  YcCIOBHas
BeposATHOCTb. [IpaBuio ymHoxenus. HesaBucumbie coObitus. [IpencraBinenue skcnepuMeHTa B
BHJIE JepeBa. PelieHne 3a1a4 Ha HaXOXKJICHUE BEPOSITHOCTEN C MOMOUIBIO JIEpEBa CIYy4alHOTO
AKCIIEPUMEHTA, IUarpaMm ODUiepa.

9 KVIACC
[IpencraBienue JaHHBIX B BUAE TaOIUll, qUarpamm, rpa@ukoB, HHTEpIpETalus JaHHbBIX.
YreHue u nocTpoeHue Tabiuil, AuarpaMm, rpauKoB M0 peabHbIM 1aHHBIM.



[TepectanoBku u Qakropuan. Coderanuss U 4ucio coderanuit. TpeyronpHuk I[lackans.
Pemienue 3a1a4 ¢ UCMoNb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposTHOCTh. CilydailHbIi BBIOOpP TOYKM M3 (PUTYpHI Ha IUIOCKOCTH, M3
OTPE3Ka U U3 1yTH OKPYKHOCTH.

Ucnbitanue. Ycenex u Heynada. Cepust UCObITaHUM J10 TiepBOro ycrnexa. Cepusi UCIbITAHUI
bepnymu. BepositHOCTH cOOBITHI B cepuH UCTIBITAHUN bepHyIuu.

CrnyualiHas BEIMYMHA M pPACIpENEICHHE BEpOSATHOCTEW. MaremMaTudeckoe OXUAAHUE U
auctiepcusi. [Ipumepsl MaTeMaTH4EeCKOro 0XXKHJIAHMS KaK TEOPETUYECKOrO0 CPEIHEro 3HaueHUs
BEJIMYMHBL. MaTeMaTuyecKkoe OXKUAaHUuE U JUCIEPCHS CIy4YalHON BEIMYHMHBI «YUCIIO YCIIEXOB B
CepUH UCHBITAHUN bepHym».

[TonsiTe 0 3akoHe OGosbUIMX yuces. M3Mepenue BeposATHOCTEH ¢ MOMOIIBIO 4acToT. Poib
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLIECTBE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JInuHoOCTHBIE pe3yabTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro kypca «MaTemaTHKa»
XapaKTePU3YIOTCA:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NpOSIBIICHUEM MHTEpeca K TMPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTHX HAYKaX W MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHUIO OOS3aHHOCTEH TpaKAaHMHA M peallu3allid ero IMpas,
MPEACTABICHHEM O MAaTEeMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPa)kJIaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIIUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€e BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YaCTHE B PEHICHUH MPAKTUYECKUX 3a/a4 MaTEeMaTHYECKON
HAIPaBIEHHOCTH, OCO3HAHMEM BXKHOCTH MATEMaTHYECKOTo 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIsl YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHEM HWHIUBUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY W ACTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 337124, PEIICHHUH, PACCYKICHUH, YMEHUIO BUICTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOW HAayKH Kak c(depbl YelOBEUECKOW MeATeNbHOCTH, DTaroB €€ pa3BUTHS U
3HAUMMOCTH JIJIsl Pa3BUTHS IUBUIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHYeCKON



KyJAbTYpO KaK CpEICTBOM IO3HAaHWsS MHpPa, OBJAJCHHEM MNPOCTEHIINMU HaBBIKAMH
UCCIIEIOBATEIbCKON JEATEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (OpMUpPOBAHME  KYJIbBTYPbl  3/10POBbS W
IMOLMOHAIBHOIO 0JIAr0MoJIyYHs:

TOTOBHOCTBIO IPHUMEHATh MAaTEeMAaTHUECKHE 3HAHMS B HHTEpEcax CBOETO 3/I0pPOBbBS,
BEJICHUS 3[I0POBOTO 00pa3a >XKM3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0JI0rH4YecKoe BOCIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMaTW4YeCKHX 3HAHWW NIl pelIeHHs 3a7ad B 00IacTH
COXPaHHOCTH OKpYXKarolleld cpepl, IUIAHUPOBAHHS IOCTYIKOB M OLIEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpe/bl, OCO3HAaHMEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
npoOieM U IyTel UX PeIIeHHS;

8) ajanTanus K N3MEeHAIOIUMCS YCJIOBHAM COLMATbHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSAX HEOIPENEIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOECH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JESATEIbHOCTh, B TOM YHUCIE YMEHHUE YYUTHCS Y JAPYTUX
JrOJIeH, MpUOOpEeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIECTEHIINU W3
OTIBITA APYTHX;

HEO0X0IMMOCTBIO B ()OPMHUPOBAHWN HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYyITUPOBATH HUJICH,
HOHSTHS, THIIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH
neuuTh COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOyIOIMUil KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIC PEIICHUS U
JeWcTBHA, POPMYIHPOBATh U OLICHUBATh PUCKHU U TIOCIEACTBHS, (JOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHUSA:

®BBISIBJIATh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHUYECKHMX OOBEKTOB,
MOHSTUM, OTHOIIEHUN MEXIy HOHSTUSIMH, (POPMYJIHPOBATH OMPEIENICHUS MOHSITUH,
YCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUS ISl 0000IIeHUs
Y CPaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAIN3a;

® BOCIIPUHMMATh, (OPMYJIUPOBATH M MPEOOpPa3OBbIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BLIBJIAAITh MAaTCMATHUYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCHUSA B (i)aKTaX,
JTAHHBIX, HAONIONEHUSIX W YTBEPXKACHUAX, MpelylaraTb KPUTEPUH ISl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® [eJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIO4YECHNN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3duparth J0Ka3aTENbCTBA MATEMATUYECKUX YTBEPXKJIEHUH (MpsAMbIE U OT IPOTHBHOIO),
MMPOBOAUTE CaMOCTOATCIBHO HECJIOKHBIC AOKa3aTCJIbCTBA MATCMATHUYCCKHX q)aKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHL, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;



e BEIOMpaTh cmoco0® pemieHUst y4yeOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOupaTh Hanbosee NOAXOAAIIMHA ¢ Y4ETOM CaMOCTOATENBHO BbIAEICHHBIX
KPUTEPUEB).

Ba3oBble ncciegoBare/bcKue eiicTBUS:

® ICTIOJIb30BATh  BOINPOCHl KAk  MCCIEJOBATEIbCKUA ~ MHCTPYMEHT  IO3HAHMS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobuemy,
CaMOCTOSITEJIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpPOBaTh TIHIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHUE;

® [IPOBOJIUTh IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIH 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE I10 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MKy COOOM;

® CaMOCTOATEJIBHO (POPMYIMPOBATh 00OOIIEHUS U BBIBOABI IO Pe3yiibTaTaM MpPOBEIEHHOIO
HaOJIOICHNUs, UCCIIEIOBAaHMS, OLEHUBATH JIOCTOBEPHOCTh IMOJyYEHHBIX PE3yJbTaToB,
BBIBOJIOB M 00OOILEHNI;

® [[POrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATH MPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBUSX.

PabGora ¢ undopmanmeii:

® BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIS
pelLeHMs 3a]1a4u;

e BEIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHS;

e BEIOMpaTh (OpMY MPEACTABICHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pellaeMble 3ajjauu
cXeMaMH, AruarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OLICHUBATh HAAEKHOCTb MH(DOPMALUU O KPUTEPHUSAM, NPEAJIOKEHHBIM YUYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuUKaTHBHBbIE YHHBepPCAJIbHbIe y4eOHbIe qeilicTBUA:

® BOCIIpUHUMATH M (POPMYyITMPOBATh CYKIACHUS B COOTBETCTBHH C YCIOBUSMH H LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4d, KOMMEHTHPOBATh
HOJY4YEeHHBINH pe3ynbTarT;

®B X0J/1¢ 00CYXK/E€HUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX/J1aeMOW TE€MBI, POOJIEMBI,
pemaemMoi  3amayd, BBICKA3bIBaTh WJEW, HAICJIEHHbIE Ha TIOMCK pEIIeHMUs,
COIIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTA,
oOHapy>KUBaTh pa3IMuue U CXOJACTBO MO3ULIUH, B KOPPEKTHOH opme popMynupoBaTh
pasHOIIacHsl, CBOU BO3PAXKEHHUS;

® [IPEJICTABIATh PE3YyJIbTAThl PELICHUs 33Ja4yM, HKCIEPUMEHTA, WCCIIEAOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAuTOpHH;

® [IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIMBUAYAIbHOW pabOTHl MpU
pemeHn: y4eOHbIX MaTeMaTHYECKUX 3a71ad;

® [[PUHUMATh 1I€Jb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThI, pacmpenensaTh BUABI padOT, IOTOBapUBATHCA, OOCYKIATh TPOIECC W
pe3yiabTaT paboThl, 0000IAaTh MHEHUS HECKOJIBKUX JIFOCH;

® y4acTBOBATh B IPYIIOBBIX GopMax paboThl (00CykaeHNs, OOMEH MHEHUSIMHU, MO3TOBbIE
IITYpMBl M JpYTHe), BHIIOJHATH CBOIO YacTb pabOThl M KOOPIMHHPOBATH CBOHU



JeUCTBUS C IPYTMMU YJI€HAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIA/1a B OOLIMI
IPOAYKT 110 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:
® CaMOCTOSITENIBHO COCTaBJIATh IIJIaH, aJrOPUTM pELIeHHs 3adaud (WIM €ro yacTh),
BbIOMpaTh C€HOCOO pemeHust ¢ y4€TOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:
® BJIAJIETh CHOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJISI MPOIECCa M pPe3yibTaTa peIIeHUs
MaTeMaTHYECKOH 3a7a4u;
® [IpE/IBUJIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTh IIPH PELIEHUH 3a/ladl, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OLICHUBATh COOTBETCTBHE PE3YJIbTaTa ACSITEIBHOCTH IOCTABICHHOM LIEIU U YCIOBHAM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WM HEJOCTHIKEHHS L€JIM, HaXOOUTh OILIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
Mooyne Anzeopa

K koniy oOyuenuss B 7 kJacce oOydarouMiics MHOJYYUT CJEIYIOLIUE IMpEeIMETHbIE
pe3yJbTaThI:

Yucia ¥ BbIYMCICHUSA

BeImonHATh, couyeras YCTHBIE M THCBMEHHBIE NMPHUEMBI, apu(MeTHUecKue ICHCTBUS C
palMOHATIBLHBIMHU YUCIIAMH.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYSHHWH JPOOHBIX BBIPAXKECHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[Tepexoauts OT 0gHOMN (HOPMBI 3amKcH yuced K Ipyroil (mpeobpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKHUIKY M OLEHKY pe3yJbTaTa BBIYMCICHHUH, OLIEHKY 3HAUE€HUI YMCIOBBIX
BbIpaX€HHI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemate mpakTHKO-OPHEHTHUPOBAHHbIE 3a/1a4M, CBA3aHHBIE C OTHOIICHHWEM BEJIWYMH,
IPONOPIHUOHATBHOCTBIO BEJIMYMH, IPOILIEHTAMH, HHTEPIIPETUPOBATh PE3yAbTaThl PEIICHUs 3aa4
¢ Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBath anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHHst OYKBEHHBIX BBIPDOKEHHUH NIPH 33aHHBIX 3HAUEHHSIX TIEPEMEHHBIX.



BeinonsATe npeoOpa3oBaHus LIEI0r0 BbIPaKEHHUsI B MHOTOWIEH MPUBEAECHUEM MOJ00OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOI'OWICH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBiATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIer0 MHOXKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB Ui pPELICHMs pa3iMyHbIX 33434 M3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHOU ITPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYPaJIbHBIMH MOKA3aTeNsIMH U IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemare nuHElHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NMPUMEHsSA IpaBHia Iepexoja OT
HCXOJIHOTO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIAETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupats mpuMepsl Map YUCce, ABISIONIMXCS pellieHUeM JIMHEHHOI0 YPaBHEHUS C ABYMS
IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON IIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TIOJIb3YACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarbs cucreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH MO
YCIIOBUIO 3a/layl, WHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtMmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMA. CTpouts rpaduk GyHKINUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEX]Y BeIMYMHAMU:
CKOpOCTb, BpEMs, PacCTOSHUE, LI€HAa, KOJMUYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTL, BPEMH,
00BEM paboTHI.

Haxonuts 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATh HHPOPMALIUIO U3 TPa(QUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOyueHuss B 8 kJiacce 0OOydarOIMMIACS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pEe3yNbTaThI:

Yuciia 1 BLIYUCICHUA

Hcnonp30BaTh HayallbHbIE NPECTABIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYHCIEHUHN, HM300pa)kaTh [EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETUYECKOrO KBaJPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpPHH, UCIIOJIb3Ys MIPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOJIHATH PeoOpa3oBaHus BIPAKEHHH,
COZIepXKalIX KBapaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.



Hcnonp3oBare 3anmucu OOJBIIMX M MajbIX YHMCEN C MOMOLIBIO JECATUYHBIX ApoOeil u
creneHel yucina 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh TNOHATHE CTENEHUW C ILENbIM II0Ka3aTeleM, BBIIOIHATH IpPeoOpa3oBaHUs
BBIPAXCHUI, COAEPIKAIUX CTEIEHU C LIEJIbIM [T0KA3aTEIEM.

BbINOMHATE TOXAECTBEHHBIE IMPEOOPAa30BAHUS PALMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
NpaBWiI JSHCTBUN HAJl MHOTOYWICHAMH M alreOpandecKuMH JpoOsMu.

PacknaapiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHUM s pELIEHUs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON TPAKTUKU.

YpaBHeHusI U HEPaBEeHCTBA

Pemare nuHeiHble, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHUS, CBOASAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM ypaBHEHHUH, B TOM YHCIIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peleHusl, eClii UMEET, TO CKOJIbKO, U IIpoyee).

[Tepexoauth OT ciOBecHONH (GOPMYJIUMPOBKM 3ahauM K e€ aireOpanyeckod MOAEIH C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHUI, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Jauy IIOJyYEHHBIH Pe3yJIbTarT.

ITpyMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB IS CPABHEHMS, OLICHKH, PEILATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTbh TIpadUUYECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[Tonumath M  HCHONB30BaTh  (DYHKIMOHAIBHBIE TIOHATHUS M SI3bIK  (TEpMUHBI,
CHUMBOJIMUYECKHE 0003HAUYEHUs), ONpENesITh 3HAaueHHWEe (QYHKLUMU IO 3HAUYEHUIO apryMEHTa,
OTIpeeNATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = k/X, y = x2, y = x3y = |X|, y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (DYHKIMU 10 €&
rpaguxy.

K koHiy oOyuenus B 9 kjacce oOydaromuiics MOMYYUT CJEIYIOLIUE NpEeIMETHbIE
pE3yJIBTaTHL:

Yuciia ¥ BbIYHMCIEHUSA

CpaBHUBATh U YIOPSAIOUNBATH PallMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIAMHU, COYETasi YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPALlMOHATIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHus cTENEeHeH ¢ IeNIbIMU MO0Ka3aTeasiMU U KOPHEH, BBIYUCIATh 3HAYCHUS
YHUCIJIOBBIX BBIPAKEHUH.

OkpyrisiTh JAEHWCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pE3yJbTaTa BBIUYUCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHeWHble W KBaJgpaTHblE YpaBHEHUS, YPaBHEHMs, CBOJASAIIMECS K HUM,
npocTeiime ApoOHO-PaMOHATbHbIE YPaBHEHHUS.

PemaTts cuctemsl IByX JMHEWHBIX ypaBHEHHWI € JIByMs IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemarbs TekcToBble 3amau anreOpanyeckuM CHOcOOOM C TOMOIIBI0 COCTaBIICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
NPUMEHEHHEM TpauuecKux IMpeACTaBlIeHU (yCTaHABIMBATh, HMMEET IIM YpaBHEHUE WIU
CHCTEMa YpaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIbKO, U IIpouee).

Pemary nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh pelIeHHe
HEPaBEHCTB HA YUCJIOBOM MPSMOM, 3aIIUCHIBATH PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemiate cucremMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHUE CHUCTEMbl HEPAaBEHCTB HA YUCJIOBOM MPSIMOM,
3alKUChIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUHA

PacnioznaBath (hyHKIIMY H3y4eHHBIX BUAOB. [loKa3bIBaTh CXEMATHYECKH PACIIONOKEHHIE Ha

KOOPAWHATHOM MI0cKocTH rpadukoB GpyHkui Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HaueHHiT K03(HIHEHTOB, ONMCHIBATE CBOMCTBA

(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTHYECKH TpPapUKH KBAIPATHYHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJAPATUUHBIX (PYHKUIUH MO UX rpaduKam.

Pacno3naBate  kBagpatuuyHyro (yHKUMIO 10  Qopmysie, MPUBOIUTH  MPUMEpPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuu

Pacno3naBaTh apuMETHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCHH MPHU Pa3HBIX CIocodax
3a/1aHMUsl.

BEINONHATE BBIYUCICHHUS C HCIOJNB30BaHHEM (OpMyJd N-TO WieHa apu(PMETHYECKOH H
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxath 4ieHbI MOCIEeI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pemarp 3agaun, cBA3aHHbBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHU).

Mooyns I'eomempus

K koniy oOyuenuss B 7 kJacce oOydaroumMiics MOMYYUT CJEIYIOLIUE NpeIMETHbIE
pe3yabTaThI:

PacriozHaBath M3yueHHBIE TE€OMETPUYECKHE (UTYpBl, ONpENeNsTh HX B3aUMHOE
pacroyio’)keHre, HU300pakaTh TI'e€OMETPHUYECKHE (UTYphI, BBIIOJIHATH UYEPTEXU IO YCIOBUIO
3amaud. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayv Ha BBIYUCIICHHE IUIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pealibHOM >KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSIKY BETUYUHBI.

CTpouth 4epTekH K F€OMETPUUECKHUM 3a/1adaM.

ITonp30oBaTbCs NpHU3HAKAMHM pAaBEHCTBA TPEYIOJBHHMKOB, HMCIOJIB30BaTh NPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

IIpoBOIUTE JIOTHYECKUE PACCYKIECHUS C UCIIOJIBb30BAHUEM I'€OMETPUUECKUX TEOPEM.

Ilonb30oBaTbcs MNpPU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTrOJIbHUKA, B PpELICHUU
F€OMETPUYECKHX 3a]a4.



OnpenensaTh NapauieIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. Onpeaenars NapajIeIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha KiaeT4aTol Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIC 3HAUYEHUS YIJIOB B
FEOMETPUUYECKUX  3aJayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH IMEPECCUYCHUU IBYX MapaUIeTbHBIX
npsIMBIX cekyliel. PemaTs npakTuyeckue 3aauu Ha HAXOKJICHUE YTJIOB.

Brnazners noHsATHEM T€OMETPUYECKOTO0 MECTA TOUEK. ¥ METh ONpeAesiTh OMCCEKTpUCY yriia
U CEepEeIMHHBINA MEPIEHANKYIISP K OTPE3KY KaK TeOMETPUUYECKUE MECTA TOUECK.

DopMyIHpPOBATH OINPEACICHHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
M0JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHSATH 3TH CBOMCTBA MPU PELICHUU 3a1a4.

Brnaserp MoHATHEM ONMUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOAWUTh €&
neHTp. [loap30BaThCcs GakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHHUKA MTEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAMHHBIC MEPIECHIUKYISIPhl K CTOpPOHAM TpPEYroJbHUKA
MEPECEKAIOTCs B OJHOU TOUKE.

Bnagerp moHATHEM KacaTeIbHOW K OKPY>KHOCTH, TOJb30BaThCsl TEOPEMOU O
MEePIEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonp30BaTbcst MPOCTEUIIMMH ~ T€OMETPUUYECKUMHU  HEPABEHCTBAMM, IMOHUMATh UX
MPAKTUYECKHUIA CMBICTT.

[TpoBOAUTH OCHOBHBIE T€OMETPUYECKHE MTOCTPOCHHS C MTOMOIIBIO IUPKYIS U TNHEHKH.

K xoniy oOydenuss B 8 kJiacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOIBHUKOB, WX JJIEMEHTHI, IMOJIb30BATHCA MX
CBOICTBaMH IPH PEIICHUH T€OMETPUUECKUX 3aad.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUsS] MEIMaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelieHuu 3aad.

Bnanets noHsATHEM CpelHEN JIMHUU TPEYTrOJIbHUKA U TPANelH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUH reomerpudeckux 3anad. llomb3oBaTthesi Teopemoin dameca W TeopemMol O
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHSATh UX IS PEIICHUS TPAKTUYECKUX 3a]1a4.

[IpuMeHATh MPU3HAKY TTOA00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKHUX 3a1ad.

[Tonb3oBatbess Teopemoi Iludaropa ans pemieHUS TEOMETPHUYECKHX M MPAKTHUYECKHX
3a1a4. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSTENIbHO JENaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJTUHBI.

Brnaners moHATHSIMU CHHYyCa, KOCHHYyCa W TaHT€HCAa OCTPOTO yIJia MPSIMOYTOJIBHOTO
TpeyroyibHUKa. [101b30BaThCSA STUMU MOHATUSAMH ISl PEILIEHUS MPAKTUYECKUX 3a/1a4.

Bbruncnate  (pa3nuuHBIME - cocobaMu)  TUIOHIaAb  TPEYroJbHUKAa W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (MONB3ysach, TJe HEOOXOAUMO, KaJdbKylsTopoMm). [IpumeHsTH
MOJTYYCHHBIC YMEHUS B MPAKTHYECKUX 3aa9ax.

Brnaners NOHATHSMH BIOMCAHHOTO M IEHTPAJIbHOTO Yyrja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yTiaX, YrJiax MEXIy XOpAaMH (CEeKYIIMMH) U yIiie MEeXAy KacaTellbHOW M XOpAoHn
P PEIIEHUN TEOMETPUUYECKUX 3a]1a4.

BrnaneTs moHSATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA, TPUMEHATh CBOMCTBA OIMHMCAHHOTO
YEeTBIPEXYTOJIbHUKA TP PELICHUU 33]1a4.



[TpuMeHsTh MONyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJETH IS
3a/1a4 pearbHOU KU3HU U MTPOBOANTH COOTBETCTBYIONIUE BEIYUCICHUS C TPUMEHEHHEM TT0J00Ms
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATbKYIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYUT CIEAYIOLUIUME IPEeIMETHbIE
pE3yNbTaThI:

3HaTh TPUTOHOMETpHYECKHE (YHKIUU OCTPHIX VYIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3iM4YHbIC  JJIEMEHTHI  MPSIMOYTOJBLHOTO  TPEYTONbHHUKA («PEIICHHE  TMPSIMOYTOJIbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpa) IJIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HAYEHUH.

[Tonb30BaTbest OpMyNiaMy TPUBEECHUSI H© OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUTSL HAXOXKJICHHSI COOTHOIICHUH MEXTy TPUTOHOMETPUYCCKHUMH BEITUIHMHAMU.

Hcnonp30BaTh TEOpEeMbl CUHYCOB U KOCHHYCOB JUISl HAXOXKJICHUS PA3IUYHBIX 3JIEMEHTOB
TpeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELUICHUH TeOMETPHUYECKHX
3azad.

Bragers moHATHSIME TTpeoOpa3oBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB IOJI0OHBIX
¢buryp. Iloap3oBaThCsi CBONCTBAMU MOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH AJTUHBI U
HAXOJHUTh YIIbl Y oa00HBIX (uryp. IIlpuMeHats cBoiicTBa mogo0us B MPaKTUYECKUX 3a/ladyax.
YMeTh NPUBOIUTH IPUMEPHI MMOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbCss TEOpEMaMu O TPOHM3BEACHUN OTPE3KOB XOp[, O MPOU3BEICHHH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHUMATh HUX TE€OMETPUYECKUH U (PUIWYECKHIl CMBICI,
NPUMCHITh UX B PEHICHHH TEOMETPUYECKUX W (u3mueckux 3amad. [IpuMeHSTh CKalspHOE
MIPOM3BEICHNE BEKTOPOB TSI HAXOXICHUS JUTMH U YTIIOB.

[Tonb30BaTbcss METOJOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro B pEHICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragerh MOHATHSAMHU MPaBUIBHOTO MHOTOYTOJIBHHUKA, JUTMHBI OKPYKHOCTH, JJTMHBI JYTH
OKPYXHOCTH W PaJUaHHOW MEpPHl YIJia, YMETh BBIYHCIATH IUIOIMIATL Kpyra M €ro 4Yacre.
[TpuMeHSTh MONTy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM HEHTPBI) CUMMETpHUH (UTYp, IPUMEHATH ABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpuMeHSTh TIOydeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE MOJEITH JJIS
3a/1a4 peaabHOU )KM3HU U MTPOBOAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C TPUMEHEHHEM O00us
U TPUTOHOMETPUYECKUX (DYHKIUH (TIONB3YACh, T/Ie HEOOXOTUMO, KaTbKYIATOPOM).

Mooyne Bepoamnocmoy u cmamucmuxa

K xonmy oOyuenus B 7 Kjacce OOyYaroIIMiics TMONYYHUT CIEAYIOUIUE MpEeaIMETHBIC
pe3ynbTaThl:

Uutateh uHpOpMANNIO, MPEACTABICHHYIO B TaOJHIAX, HAa JUarpamMmax, MPeACTaBISTh
JIaHHBIE B BUJIE TAOJUIl, CTPOUTH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIC) IO
MaccUBaM 3HaYEHUH.

OnuceiBaTh M HMHTEPIPETUPOBATh peajbHbIE YUCIOBBIE JaHHBIC, MPE/ICTABICHHBIE B
TabnuIax, Ha JuarpaMmax, rpadukax.

Wcnonp3oBaTh Ui OMUCAaHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHUKHU: CpeaHee
apudmeTnueckoe, MearaHa, HauOoJbIIee U HANMEHbIIIee 3HAYCHUS, Pa3Max.



NMeTp mipeAcTaBiIeHHE O CIIy4allHONM HW3MEHUYMBOCTH Ha TMpUMEpax IeH, (U3NYECKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, HMETb MPEJCTAaBIEHUE O CTATUCTUYECKOU
YCTONYUBOCTH.

K xonmy oOyuenus B 8 kiacce oOydaromMiics TMOMYYHUT CIEAYIOLUIUME IIpeIMETHbIE
pE3yNbTaThI:

W3Bnekatb u MpeoOpa3oBbIBaTh HH(POPMALUIO, TNPEACTABICHHYIO B BHAE TaONHII,
quarpamm, rpadukoB, MPEACTABIATh JaHHBIC B BHJIE TAOIUII, TUarpamm, rpauKos.

OnuceIBaTh TaHHBIE C MOMOIIBI0 CTATUCTUYECKHUX MOKAa3aTeNlel: CpeAHUX 3HAYCHUN U Mep
pacceuBanus (pa3mMax, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

Haxoauth 4acTOTHl YMCIOBBIX 3HAYEHWA M 4YACTOTHl COOBITHI, B TOM 4YHCIE IO
pe3yibTaTaM H3MEpEeHUN U HaOII0ICHHIA.

HaxoauTh BepoOSTHOCTH  Ciy4yailHBIX COOBITMII B  ONbBITaX, 3Has BEPOSTHOCTU
9JIEMEHTApHBIX COOBITUH, B TOM YHCIE B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp30BaTe TpaguuecKkue MOJENH: JEPEeBO CIYYalHOTO SKCIEPUMEHTA, JUarpamMMbl
Ditniepa, ynciaoBas npsmasi.

OnepupoBaTh MOHATHSIMH: MHOECTBO, IOJMHOYXECTBO, BBIMIONHATH OMNEPALlUU HaJl
MHO’KECTBaMU: OOBbEAMHEHUE, IIEPECEUCHUE, JONOJHEHUE, NEPEUUCTIATh 3JIEMEHTHl MHOXKECTB,
MIPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnons3oBaTh rpaduueckoe MNpefCcTaBICHUE MHOKECTB U CBSI3€d MEXIy HUMH s
OMKCAHUS TMPOIECCOB U SIBICHUN, B TOM YHCIIE MPHU PELICHUU 3a7ad U3 JIPYTUX YUeOHBIX
MIPEJMETOB U KypPCOB.

K xoniy oOydenuss B 9 kJjiacce OOydarOIIMICS TMOJYYUT CICAYIOIIUE MPEIMETHBIC
pPE3yIbTaThI:

W3Bnekatb u mpeoOpa3oBbiBaTh HH(OpPMALMIO, TMPEACTABICHHYI0 B  Pa3IMYHBIX
WMCTOYHHMKAX B BHJE TaOJUIl, AUarpaMm, rpaukoB, MPEJCTaBISATH JIaHHbIE B BHUJAE TaOIWII,
nuarpamm, rpa@ukos.

Pemarp 3amaun opraHM30BaHHBIM IMEPEOOPOM BApUAHTOB, a TAKXKE C HCIOIH30BAHHEM
KOMOHMHATOPHBIX MPABUII U METOOB.

Hcrnonb30Bath onucarenbHble XapaKTEePUCTUKHU JUISI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YHClle CPETHUE 3HAUECHUS U MEPbI pacCEeBaHUS.

HaxoauTh 4acTOTHI 3HAYEHHUI M 9aCTOTHI COOBITHSI, B TOM YHCIIE MOJIBb3YACh pPe3ylbTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOICHHIA.

Haxoauth BepoOsITHOCTH CIIy4allHBIX COOBITUM B W3Y4YEHHBIX OIBITaX, B TOM YHCIIE B
OTBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMHU, B CEPUSIX HCIBITAHUN /10 TIEPBOTO
ycrnexa, B cepusax UcnbITaHui bepHyim.

HNMeTp npeacTaBieHue o caydyailHOM BETUYMHE U O PaclpeieNIeHUH BEPOSTHOCTEM.

HmeTh mpencTaBieHre O 3aKOHE OONBIIMX YHCeT KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B MPUPOJE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Mooyne Anzeopa
Yuciia 1 BBIYUCICHUS. o5 5 1 bu6mmoreka [IOK
PanpoHabHbIE YUCIIa https://m.edso00.ru/7f415b90
bubmuorexa [JOK
AnreOpandecKkue BbIpaKEHUS 27 1 2 https://m.eds0o.ru/7f415b90
bubmuorexa [JOK
20 1 15
¥ PABHEHIS 1 HEPABEHCTBA https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
K . D 24 1 1.
OOPJHHATSL H IPagHIH. DyHKLHH > https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
IT 6 1 0
OBTOpCHHE H 0bobeHHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 6
Mooyne I'eomempus
rmypas o cooren Homegeree | 14 ) )5 | BeSmoromaLiOK
P ' p ’ https://m.edsoo.ru/7f415e2e
T€OMETPUUYECKUX BEITUINH
bu6mmorexa [IOK
T 22 1 2
PeYTOTLRHIH https://m.edsoo.ru/7f415e2e
[TapannenpHble IpsIMBIE, CyMMa 14 1 1 bubnmoreka [JOK

YIJI0B TPEYTrOJbHUKA

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



https://m.edsoo.ru/7f415b90
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OKpy>KHOCTb U KpYT. bubmumorexa [IOK
4 14 1 1
I'eoMeTpHUECKUE TOCTPOCHUS https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
3) II 600 i 4 1 0
OBTOPEHHE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 5,5
Monyib «BepoiTHOCTh H CTATHCTHKA»
bubmuorexa [JOK
0
! Hpencrannerte fanHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
0
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
1
3 CarysaiHas HSMCHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
0 0
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BepositTHOCTB 1 yacToTa bubnnoreka [JOK
5 . 4 0 1
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/7f415fdc
6 O06o006mmenue, cucTreMaTH3aIus 5 1 0 bubmuorexa [JOK
3HaHUHN https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
8 KJIACC
KosnnuyectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Ne ni/m Konrtpoabsnbie IIpakTnueckue
NpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 UYucna u Beruncinenus. KBagparHele 15 1 1 bubnuoreka [IOK
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KOpHHU https://m.edsoo0.ru/7f417af8
5 Yucna u Berunucienus. CTeneHs ¢ 7 05 bu6mmoreka [IOK
[ETIBIM TIOKa3aTesieM ' https://m.edsoo.ru/7f417af8
AnrebpandyecKkue BbIpaKEHUS. bubmuorexa [JOK
3 N 5 0.5
KBaaparHbiii TpéxdieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEHUSI. 15 1 bubnmoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHUS U HEPABEHCTBA. bubnnoreka [JOK
5 15 1.5
KBanparHbie ypaBHEHUS https://m.edso0.ru/7f417af8
YpaBHEHUS U HEPABEHCTBA. bubnmnoreka [JOK
6 - 13 1
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHEHUS 1 HEPABEHCTBA. 12 05 bubnuorexa [JOK
Hepagencrsa ' https://m.edsoo0.ru/7f417af8
bu6mmoreka [IOK
8 ) . 5 0
YHKUHH. OCHOBHBIE IOHATHS https://m.edso0.ru/7f417af8
bu6nmoreka [JOK
o Oynicuii. ducrosbie pymxin o L https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT
0 OBTOpeHHE 1 000DIeHHE 6 0 https://m.edso0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7
Mooyns I'eomempus
. bubnmoreka [JOK
2
1 HeTbipExyrombHitin 12 https://m.edsoo.ru/7f417e18
Teopema Daneca u Teopema o
2 MIPONOPIUOHAIBHBIX OTPE3KAX 15 2 bubmotexa [JOK
potioptt P ’ https://m.edsoo.ru/7f417e18
10/I00HBIE TPEYTOIbHUKU
3 [Tnomans. Haxoxaenue miomaaeit 14 3 bubnmoreka [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPEYTOJILHUKOB U MHOTOYTOJIBHBIX
¢buryp. [Tnomaan moxoO6HBIX GHuUryp

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

Teopema IIudaropa n Hayana
TPUTOHOMETPHUHU

VYTribl B OKpYKHOCTH. BriricaHHble 1
OIHMCAaHHBIE YETHIPEX YT OJIbHUKH.
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHocTe

[ToBTOpEeHME, 0000IIIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

13

4
68

1

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

MO}Iy.]'H) «Bep()ﬂTHOCTb H CTATUHCTHKA»

IToBTOpEeHue Kypca 7 Kiacca 4 1 bubmorexa LOK
p P https://m.edso0.ru/7f417fb2
OnucarenpHasi CTaTUCTHKA. bubmuorexa [JOK
4 0
PaccenBanne nanHbIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
0
Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
1
BeposiITHOCTE CITydaiiHOTO COOBITHS 6 httos://m.edsoo.ru/7fA17fb2
bubmuorexa [JOK
0
Beenenue B Teoputo rpadon 4 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK
0
Caysafieie cOObITHA 8 https://m.edsoo.ru/7f417fb2
O06001menne, cucTeMaTHU3aIus bubnmoreka [JOK
. 4 1
3HaHUH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Yucna 1 BEIYUCICHUS. 9 1 0 bubmuorexa [JOK
JleiCcTBUTENLHBIE YK CIIA https://m.edso0.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. 14 1 15 bubnuorexa [JOK
VpaBHEHHUS ¢ OHOU IIEPEMEHHOM ' https://m.edsoo.ru/7f419d08
3 YpaBHEHHUS U HEPABEHCTBA. 14 1 1 bubnnoreka [JOK
Cucrembl ypaBHEHUH https://m.edsoo0.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 15 bubnnoreka [JOK
Hepasencrsa ' https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1 1.5
YHIHHH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
6 4 15 1 1
MCJIOBBIE MTOCJIEI0BATENbHOCTH https://m.eds0o.ru/7£419d08
7 [ToBTOpenue, 06001IEHNE, 18 1 0.5 bu6mmoreka [IOK
CHCTEMAaTH3alus 3HAHUH ' https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 7
Mooyns I'eomempus
T .T
1 cocrtnycon 1 ennyeon, Peticc 16 1 , ~ buomorealOK
Y YEOB. https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
5 [IpeoOpaszoBanue nogoous. 10 1 5 bubnuoreka [IOK

Mertpuueckre COOTHOUIEHHUS B

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



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

OKPY>KHOCTH

bu6mmoreka [IOK
Bexropst 12 . https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOpIMHATHI HA 9 1 bubnnoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBUIIEHBIE MHOTOYTOJIBHUKH.
JlmuHa ok HOCTH U IUIOIIAIb 8 0 bubmorexa [IOK
Py = ﬂu https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue moraei
bubmuorexa [JOK
0
JIBHDKEHHA MA0CKOCTH 6 https://m.edsoo.ru/7f41al2c
[ToBTOpEeHHE, 0000IIEHNE, 7 5 bu6mmoreka [IOK
cucTeMaTH3allis 3HaHUH https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 6

Moayab «BeposiTHOCTH M CTATHCTHKA»

IToBTOpenue kypca & kiacca 4 1 Brbmmozexa [IOK
p yp https://m.edsoo.ru/7f41a302
bu6nmoreka [JOK
0
IIIeMEHTHI KOMOMHATOPUKH 4 https://m.edsoo.ru/7f41a302
T'eomeTpuueckas BEPOSITHOCTD 4 0 bubmiorexa IJOK
RS P https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
Menbrrasms bepiyua 6 0 https://m.edsoo.ru/7f41a302
. bubnmoreka [JOK
1
CoryaiHas BeMMHa 6 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
Obodmenue, KoHTPOIE 10 1 https://m.edso0o.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
11 BeimonHATe,  coueTas  yCTHBIE W NHCHBMEHHBIE  MPHEMBI,
' apudmeTnyecKkue AeUCTBUA C PAllMOHAIBHBIMH YUCIIaMU
HaxomuTe  3HaUeHWs  YHUCIOBBIX  BBIPAKECHHUH,  NPUMEHATH
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIp)XEHUH, COJlepKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH
[lepexogute OT omHOW (QOpMBI 3amUcH  4YHCEd K JApPYrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYHUCICHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEWCTBUSA €O
CTETIEHSIMH C HaTypaJbHbIMU MOKa3aTeIsIMU
17 [IpuMeHsATH TpPHU3HAKH JEIMMOCTH, pa3jOKEHWE Ha MHOXHUTEIN
' HaTypaJbHbBIX YHCEI
Pemate  mpakTHUKO-OPMEHTHPOBAaHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYVH, MIPONOPIIMOHATBHOCTHIO BEJIMYHH,
1.8 NPOLIEHTaMH, HWHTEPIPETUPOBATh pE3yAbTaThl pELIeHUs 33734 C
y4€TOM OTpaHHUYCHHIA, CBS3aHHBIX CO CBOWCTBAMH PaccMaTpPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIHKY,
' MPUMEHSTH €€ B IPOIIECCe OCBOSHHSI YUeOHOTO MaTepuaa
2.2 Haxomute 3HaueHHsT OYKBEHHBIX BBIPOKEHHH TP  3aJaHHBIX




S3HAYCHHUAX IMEPEMCHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0Tr0 BBIPpAXKXCHUA B MHOI'OYICH

23 MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHATE yMHOXKEHHE OAHOYJICHA HA MHOTOYICH W MHOTOWIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpMyNbl KBajJpaTa CyMMbI U KBajapaTa
pasHoOCTH
OcymecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU 0OILEro MHOXHUTEs, TPYINITUPOBKH ClIaraeMsiXx,
npuMeHEeHHs (HOPMYIT COKPALIEHHOTO YMHOXKECHHUS
26 [TpumensTh MpeoOpa3oBaHKsi MHOTOYWICHOB ISl PELICHUS PAa3IMYHbBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEJAMETOB, 3 peaTbHON MPAKTHKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIIMU
' JUIS IpeoOpa3oBaHUsI BBIPAKEHU N
3 VYpaBHEHUs U HEpaBEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEPEMEHHOW, NPUMEHSSI
3.1 MpaBHjIa TEepexo/ia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIM YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPHU PELICHUU JUHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupaTh pUMeEpHI Tap YUCET, SBISFOIIUXCS PEHICHUEM JTMHEHHOTO
' YpaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CTpouTh B KOOpAMHATHOMN TIOCKOCTH TrpadUK JTHHEHHOTO YpaBHEHHS C
3.4 JBYMsI TEPEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI
peleHs ypaBHEHHS
35 Pemate cuctemsl 1ByX JMHEHWHBIX YPABHEHHM C JBYMS IIEPEMEHHBIMU,
' B TOM 4HUCIIE TpapUUecKu
CocTtaBiiTh U pelarh JUHEHHOE ypaBHEHHUE WM CHUCTEMY JTMHEHHBIX
3.6 YpaBHEHHH 110 yCIOBHUIO 3a/1a4i, HHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4i TOJTy4YEeHHBIN pe3ysbTaT
4 Koopaunats! u rpadpuku. OyHKIINH
N300pakaTh Ha KOOPAMHATHOM MNpPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
4.2 OTmeyarpb B KOOpDAMHATHOW IUIOCKOCTH TOYKH II0 3aJlaHHBIM




KOOpJAMHATAM

Crpouth rpaduku auHeHHBIX GyHKIHH. CTpouTh rpaduk GyHkuu Yy

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pACCTOSIHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHmne QyHKIMH 110 3HAYCHUIO € apryMeHTa
[lonumats rpaduyeckuwii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuy, W3BJICKATh M HMHTEPIPETUPOBATH HH(OOpPMAIUIO W3
rpauKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
5 BeposiTHOCTB U cTaTUCTHKA
Uurate nHPOpMAIIHIO, IPEICTABICHHYIO B Ta0JIMIIaX, HA TUarpaMMax,
5.1 NpEACTaBIATh JaHHblE B BUAE TaOJMI, CTPOUTH JAMArPAMMBI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBBIE) 110 MAaCCHBAM 3HAYEHUN
£ 5 OnwuceiBaTh M MHTEPIPETUPOBATh PpEAIbHBIE YHUCIOBBIC JaHHBIE,
' MpeJICTaBICHHBIC B TA0IUIIAX, HA [Uarpammax, rpadukax
Hcnonp3oBath TUIs OTIACAHHUS JTAHHBIX CTaTUCTHYECKHUE
5.3 XapaKTepUCTHKU: cpefiHee apudmernyeckoe, Mearana, HauOobIIee U
HaMMEHbIIIee 3HAYCHNUs, pa3Max
Nmets npencraBieHne o Ciy4yaliHONM M3MEHYHBOCTH HA MPUMEpax LEH,
5.4 ¢u3NYecKUX  BEIMYUH, AHTPONOMETPUYECKHX JIaHHBIX, HMETh
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH
6 I'eomerpus
Pacnio3HaBaTh M3y4yeHHbIE reoMeTpUdecKue (DUrypbl, ONpenensiTh UX
B3alMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBIMOJIHATh YEPTEKU MO YCIOBHUIO 3a7aud. V3MepsTh NuHEWHble U
VIJI0BbIE BETMYMHBL. Pemare 3a/1aun Ha BRIYMCIICHUE JITUH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb rpyOyr0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B
6.2 peaJlbHOM JKM3HH, pa3MepoB NPHUPOJIHBIX OO0bEeKTOB. Pasznuyars
pa3Mephl STUX 0OBEKTOB I10 MOPSIKY BETHUYUHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 33]auam
6.4 [Tonp30BaThbcs MpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, UCIOIb30BAThH

MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIbHUKOB MPHU PELICHUN




3a1a4

6.5

6.6

6.7

HpOBOI[I/ITB JIOTHYCCKUEC pPacCyKIACHUA C HUCIIOJIBb30BaHUECM

TFE€OMETPUUECKUX TEOPEM

[Tosnb30Batbes IpU3HaAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEJMAaHbI, MPOBEAEHHON K TUIIOTEHY3€

MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3314

Ornpenenars napauieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMH cekymias. OnpenensiTh napaijaeibHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MPSAMOU O TOYEK

JIPyrou MpsMoi

6.8

Pemars 3agaumn Ha KJIeT4aTon 6YMal"C

6.9

6.10

6.11

6.12

6.13

HpOBOIII/ITI) BBIYMCJICHHUA W HaAXOJUThb YHCIOBBIC U GYKBGHHI)IC
3HAYCHHUA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM
CYMMBI YIJIOB TPCYIrOJbHUKOB W MHOI'OYT'OJIbHHKOB, CBOMCTB YIJIOB,
O6pa30BaHHLIX Ipu IMEepeCCUHCHUU MOBYX IMAPAJUICIBbHBIX IPAMBIX

CGKYHIGI\/JI. Pemrats MPAKTUYCCKUC 3a1a41 Ha HAXOKACHUEC YI'JIOB

BHaILCTB IIOHATHUCM TCOMETPHUICCKOIO MECTa  TOYCK. YMeTh
OIIpCACIIATh 6I/ICCCKTpI/Icy yriia u Cepe,[[I/IHHHﬁ NEPHNCHAUKYIIAP K

OTPE3KY KaK T€OMETPUYECKHUE MECTa TOUEK

@opMynHMpOBaTh ONPEIACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JUuaMeTpa OKpPYXKHOCTH, II0Jb30BAaTbCs MX CBOWCTBAMH. YMEThb

IIPUMEHATH 3TU CBOMCTBA IPHU PEIICHUH 3a/1a4

Biagere moOHATHEM ONHMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ 1meHtp. [lomp3oBaTthest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAOTCS B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIE IEPIECHAMKYISIPBl K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCA B OJTHOW TOUKE

Bnanerp moOHATHEM KacaTelbHOM K OKPYXXHOCTH, II0JIb30BaThCSA
TEOPEMOM O TMEpHEeHAUKYISIPHOCTH KacaTelIbHOM M paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHHUA

6.14

6.15

ITonp30BaThCA HpOCTCﬁMHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICJI
HpOBO}II/ITB OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHUA C IIOMOUIBIO

LUPKYIIS U JINHEHKU




8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

Yucna 1 BEIUUCIIEHUS

Hcnons3oBarh  HayaJbHbIE  NPEICTABICHUS O  MHOXKECTBE
JNEHCTBUTENIBHBIX YUCEN IJISl CPAaBHEHUS, OKPYIJVICHUS W BBIYUCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU

MpSAMOit

1.2

1.3

HpI/IMeHHTB IIOHATHUC apI/I(I)MeTI/I‘ICCKOFO KBaJApaTHOI'O KOpPHA,
HaxXOJUTb KBaJApaTHBIC KOpPHH, MCIIOJIB3Yyd IIpH HCO6XOI[I/IMOCTI/I
KaJIbKYJIATOP, BBIIIOJIHATH npeo6pa3013aHI/I;1 BBIpa)KeHHﬁ, CoACpIKAINX

KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEU

Hcmonp30oBaTh 3amucu  OOJIBIIMX W MAaJBIX YHCEI C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTeneHei uncna 10

2.1

2.2

2.3

2.4

Anrebpanyeckue BbIpaXKEHUS

HpI/IMeHSITB IOHATHEC CTCIICHHU C NICJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
npeo6pa30BaHI/I$1 BBIpa)KeHHﬁ, coAcpiKamux CTCIICHU C ILCJIIbIM

IIOKa3aTcjIEM

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALlMOHAIBHBIX
BBIpQ)KEHUI Ha OCHOBE MpaBWJ JEHCTBUHA HaJ MHOTOWIEHAMH U
anredpandecKuMu 1po0sMu

PacknanpiBaTe KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUS PA3IUYHBIX

3ala4 U3 MaTeMaTukKu, CMCKHBIX ITPEAMCTOB, U3 peaHBHOﬁ IMPaKTUKU

3.1

3.2

ypaBHeHI/IH 1 HECPABCHCTBA

Pemate sMHENHBIE, KBagpaTHbIE YPAaBHEHHWS W  PALMOHAJIBHBIE
YPaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs

NEPEMEHHBIMU

[IpoBomuTh mpocTEWIINE WCCIEIOBAaHUS YpPAaBHEHUH U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
Mpe/icTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHCTEMaA

ypaBHCHI/Iﬁ peumecHus, €CJIin UMECT, TO CKOJIBKO, 1 HpO‘-ICC)

3.3

Ilepexoguts OT crnoBecHOW  (OPMYTUPOBKM  3amaud K €€




anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABJICHUS YPaBHEHHS WIIU
CUCTEMbl YpaBHEHHUH, HWHTEPIPETUPOBATh B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4u HOJ'IyLICHHHﬁ pe3yiabTartr

HpI/IMCHHTB CBOMCTBA YHCIIOBBIX HEPAaBCHCTB IJId CpaBHCHHUS, OLICHKHU,

pelaTh JIMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,

34 naBaTh  TIpa@UYEeCKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHUI
HEPaBEHCTBA, CUCTEMbI HEPABCHCTB
4 OyHKIUU
[Tonnmarh © WCMONB30BaTh (YHKIMOHAIBHBIC TMOHATHS H  SI3BIK
i1 (TepMHHBI, CHMBOJUYECKHE OOO3HAYCHUS), OMPEIACIATh 3HAYCHHUE
' (GYHKIIUU TI0 3HAYCHUIO apryMEHTa, OINPEICSATh CBOMCTBA (YHKITHH
o e€ rpaduky
Ctpouts rpaduku 371eMEeHTapHbIX PYHKINNA BUA:
4.2 ¥ = k/x,y=kIx ,y=X%y =Xy = ||, ONUCHIBATH CBOWCTBA YHCIOBOII
byHkuy no e€ rpaguxy
5 BeposiTHOCTB M cTaTHCTHKA
W3Biekath W TpeoOpa3oBBIBATH MH(POPMAIUIO, TPEIACTABICHHYIO B
51 BHJIC TaOnMIl, auarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BHUJC
Tabnuil, 1uarpamm, rpadukoB
OnucelBaTh JAaHHBEIE C HOMOIIBI) CTAaTHCTHYECKUX IIOKa3aTeNei:
5.2 CpeIHUX 3HAYEHW W Mep pacceuBaHus (pa3Max, IUCTHEepCUs U
CTaH/IapTHOE OTKJIOHEHHE)
£ 3 HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHHWH M YacTOTHI COOBITHH, B TOM
' YHClie TI0 pe3yabTaTaM U3MEepeHUi U HaOII0AeHUN
HaxomuTh BEpOSTHOCTM CIy4allHBIX COOBITHII B ONBITAaX, 3Has
5.4 BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM 4HCIE B OMNbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
- Hcnonws3oBath  rpaduueckue  MOJETU:  JAEPEeBO  CIIy4ailHOTO
' IKCIIEPUMEHTA, AUarpaMMbl Diiepa, YucioBas npsmas
OnepupoBarh MOHATHUSMHU: MHOXXECTBO, MOJMHOKECTBO; BBITIOIHATH
£ 6 omepanMy  HajJ  MHOXECTBaAaMHU:  OOBEAWMHEHHUE, IEepPECEUCHHE,
' JIOTIOTHEHUE; TIEPEUUCIIATH AJIEMEHThI MHOXKECTB, IPUMEHSITH CBOWCTBA
MHOKECTB
5.7 Hcnons3oBath Tpaduyueckoe NpenCcTaBICHUE MHOXECTB U CBS3EH




6.1

MCXKAY HUMH IJIA OIMMCaHUA IIPOLCCCOB U HBHGHHP'I, B TOM 4YHCJIC IIPHU

pELIeHNH 3314 U3 IPYruX y4eOHbIX IPEAMETOB U KypCOB
I'eomerpus

Pacno3HaBath OCHOBHEIC BH/bI ‘-IeTBIpéXYTOJIBHI/IKOB, HUX JJICMCHTHI,

MOJIL30BaThCSA MX CBOMCTBAMHM IIpu pCHICHUN I'€COMETPUUCCKHUX 3aJa4d

6.2

6.3

HpI/IMeHHTB CBOMCTBA TOYKH nepeceucHuss MEAnaH TPEYyrojJlbHUKaA

(meHTpa Macc) B pelieHU  3a1a4

Biagers nonHsTHEM CpenHEH JIMHMM TPEYrOJIbHUKA W TpaICLHH,
IPUMEHATh HMX CBOMCTBA IIPU pEIIEHUM TIE€OMETPUUYECKUX 3ajad.
ITonws3oBatbest Teopemont Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX

OTPE3Kax, IPUMCHATD UX IJIA PCHICHUA IMPAKTHUYCCKUX 3a/lav

6.4

[IpumeHsaTh NOpU3HAKM NOAOOMS  TPEYrOJIbHUKOB B  PELIEHUU

TCOMCTPHUUCCKUX 3ada4d

6.5

6.6

6.7

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reOMeTpUUECKUX U
npakTuueckux 3amad. CTpoUTh MaTeMaTHUYECKyld MOJElIb B
MPAKTUYECKHUX 3a/1a4aX, CaMOCTOSITEIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC JJJIMHBI

Bnagere moHSATHAMU CHHYCa, KOCHMHYCa M TaHI'CHCa OCTpPOro yrja
OpsAMOYTOJIBHOTO TPpCYIroOJIbHUKA. ITonp30BaThCsl ATUMU IOHSITUSMU

IJId pCIICHU MMPAKTUYCCKUX 3aaa4d

Beruucnsate  (pa3nuuHbBIME  crIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IJIOMIAAM MHOTOYTONBHBIX (GUryp (MONB3YysACh, TJe HEOOXOAMMO,
KIbKYJIATOpOM). [IpUMEHSTh MONTydEeHHBIE YMEHHUS B MPAKTUUYECKUX

3amadyax

6.8

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAIBHOIO yIjla, UCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIiIax MEeXAy XOopAaMu (CEeKyIIMMHU) U
yrile MeXIy KacaTelbHOM M XOPJOM IPU PEHIEHUH I'€OMETPUYECKHUX

3aaaq

6.9

6.10

Bnagers mnoHATHEM OIHMCAaHHOIO quLIpéXYTOJ'ILHI/IKa, MNPUMCHATH

CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJbHUKA P PELICHUU 33124

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE — CTPOUTH
MaTeMaTHUYeCKUE MOJCIH I 3a]ad PEaJbHOW JKU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM Moao0us U

TPUTOHOMCTPUU (HOJ'IB3y5[CB, rac HCO6X0,[[I/IMO, KaJ'IBI(y'J'IHTOpOM)




9 KJIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucina ¥ BBIYUCIICHUS
11 CpaBHUBaTh M yYNOPSAAOYUBATH PALMOHAIBHBIE W HMPpaLMOHAIbHbBIE
' qucia
Boimonuate apudmMernueckue ASHCTBHS C pallMOHAIBHBIMUA YHCIAMH,
1.2 coueTasl yCTHbIE M IMCBbMEHHBIC IPUEMBI, BBIIIOJIHATh BBIYMCICHUS C
UPPalMOHAILHBIMY YU CIIAMU
13 HaxonuTe 3HaueHus cTeNeHEH ¢ LENbIMU II0Ka3aTeIs MU U KOPHEH,
' BBIYHCIIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUM
14 OKpyrJsTh NEHCTBUTENBHBIE YHCIIA, BBIOIHITH IPUKUIKY PE3yJIbTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN
2 VYpaBHeHUS U HEPABEHCTBA
’1 Pemarp nuHeWHblE W KBajpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJIAIIMUECS K HUM, IIPOCTENIIINE IPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI
Pemarp cuctemsl AByX JUHEHHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO ypPaBHEHUE HE SIBISETCS
JINHENHBIM
Pemate TekcTOBBIE 3amaun anreOpanvecKUM CIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUSI YpaBHEHMsS] WMJIM CHCTEMbl JBYX YPaBHEHHH € ABYMs
NIEPEMEHHBIMU
[IpoBomuThs mpoCTEWIINE MCCIECIOBAaHUS YpPAaBHEHUM U CHUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyecKux
' IIPEICTaBICHUN (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU
crcTeMa ypaBHEHUH peleHus, €Clii UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPaBEHCTB HA YMCIOBOM MPSIMOI, 3aluChIBaTh
pelIeHre C OMOIIbIO CHMBOJIOB
’ 6 Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,

BKJIFOYAIOIME KBAJPAaTHOE HEPAaBEHCTBO, H300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHUYECKH PaCIIOIOKEHUE Ha KOOPAMHATHOM TIOCKOCTH rpaduKoB
¢byukuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
TUTIOCKOCTU TpadukoB GyHKUIWH Buma Y = VX, Y = [X| U ommchIBaTh

CBOIcTBa (PyHKIIMIA

3.3

Ctpouth u wH300paXkaTh CXEMaTHYECKH TpaduKu KBAaJPATHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIUHA MO WX

rpadgukam

3.4

Pacnio3naBate KBaapaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpUun

ApudmeTrdeckast U TCOMETPUUYECKAst IPOTPECCUU

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 POTPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpMyl N-TO wieHa
apu(pMeTHYeCcKol U reoMeTpUUEcKON MPOTrpeccHil, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)

5.1

BeposiTHOCTB U cTaTUCTHKA

W3BnekaTh W mpeoOpa3oBbIBaTH MH(OPMAIUIO, IMPEJICTABICHHYIO B
pa3IMYHbIX HCTOYHMKAX B BHJE TaOMUL, AuarpaMM, TIpaduKoB,

MIPE/ICTaBIATh IaHHbIE B BUJIE TaOIUI], TUarpamm, rpagukoB




5.2

Pemate 3a7aun OpraHW30BaHHBIM NEPeOOPOM BapHUAHTOB, a TaKXkKe C

HUCIIOJIB30BaHHUEM KOM6I/IHaTOpHI)IX IIpaBHUJI 1 METOA0B

5.3

5.4

Hcnonws30BaTh  OmHCaTEIIbHBIC XapaKTCPUCTUKKU  [JIA  MaCCHUBOB
YHUCJIOBBIX JOaHHBIX, B TOM YHCJIEC CPCAHHUC 3HAUYCHUA U MCEPEBI

pacc€uBaHusA

HaXOI[I/ITb YacTOTHl 3HAYECHHWM M YaCTOTHI CO6LITI/I$I, B TOM 4YHCIJIC

MOJIb3YACh Pe3yJbTaTaMH NMPOBEAEHHBIX U3MEPEHUI U HAOIII0IeHU I

5.5

5.6

5.7

6.1

6.2

HaxoauTh BEpOSATHOCTH CllydaliHbIX COOBITUH B U3yUYEHHBIX OIBITAX, B
TOM YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMM, B CEpPUAX HCHBITAHUHA /0 MEPBOro yclexa, B CEpUsix

ucnbiTaHui beprynnm

Nmets npeacTaBJICHHUC O CHy‘I&ﬁHOﬁ BCIIMYHUHC U O pacCHpCACIICHUA

BEPOATHOCTEMN

Nmets npeaAcCTaBJICHHUC O 3daKOHC OOJIBIIINX YHCENl KaK O IMPOABJICHUHU
3aKOHOMCPHOCTH B cnyqaﬁHoﬁ HU3MCHYHMBOCTH M O PpOJIM 3aKOHa

OOJIBIINX YKCEIT B IPUPOJIC U 00IIECTBE
I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIIMHM OCTPHIX YIJIOB, HAXOJUTh C MX
MIOMOIIBIO PA3JIMYHBIE DIIEMEHTHl MPSIMOYTOJBHOIO TpPEYTrOJIbHHUKA
(«pemieHne  OPSAMOYTOJBHBIX — TPEYrojJbHUKOB»). Haxoguts  (c

IIOMOIIBIO KaJ'II)KYJ'ISITOpa) JJIMHBI U YTJIbL JJIA HeTaOJMYHBIX 3HAUYCHUH

ITonp30BaThCA (1)OpMy.]'IaMI/I IMPUBCACHUSA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXACCTBOM I HaAXOXICHHA COOTHOIIICHUM

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUNHAMHA

6.3

Hcnons3oBaTe TEOpEMBI CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCEHATH UX ITPU PECIICHUH TCOMETPHUICCKUX 3aaa4

6.4

Brnagets moHsATHSMH TIpeoOpa3oBaHUsS TOJO00US, COOTBETCTBEHHBIX
areMeHTOB TMoA00HBIX (uryp. Ilomp3oBaThCcsi CBOMCTBAMHU MOI00MS
MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH AJIUHBI U HAXOJUTH YIJIBl Y
nono6ubIX Quryp. IIpuMeHsATh CBOICTBa MOAOOMS B MPAKTHUECKUX

3aja4ax. YMeThb NOPUBOAUTH MPUMEPHl MOAOOHBIX (Quryp B




OKPYKaIOIIeM MUPE

6.5

[Tonp30BaThcss TEOpeMaMH O TPOU3BEACHUH OTPE3KOB XOpI, O

MPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTelbHOU

6.6

Ilonb30BaTbcs  BEKTOpPAMH, IOHUMaTb WX TIEOMETPUYECKHHA U
(¢u3N4YecKuil CMBICT, TPUMEHITh MX B PELICHUU T'€OMETPUYECKHX U
¢usnveckux 3amad. [IpuMeHSATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AJI1 HaXOXACHUA NJIMH U YI'JIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpAWMHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B

PEIICHUU I'€OMETPUYCCKUX U ITPAKTHYCCKUX 3aJa4

6.10

6.8

6.9

BJIaILGTI) IOHATUAMH IMPaBUJIBHOT'O MHOI'OYyroJibHHUKa, JJINHBI
OKPY’KHOCTH, MJIMHBI AYTH OKPYKHOCTU U paﬂHaHHOﬁ MCpPBI yTJIa,
YMCETb BBIMUCIIATH IUIOMIAAb Kpyra MW €10 yacTeH. HpI/IMeHHTL

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

Haxoaute ocu unu HCHTPbI CUMMCTPHUHU (bnryp, IMIPUMCHATb ABHIKCHUA

IIJIOCKOCTH B HpOCTGfII.HPIX ClIydasx

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS HAa IPaKTUKE — CTPOMTH
MaTeMaTUYeCKue MOJENN JUld 3a/lady pealbHOW KU3HM M MPOBOAMTH
COOTBETCTBYIOIIIME BBIYMCICHHS C TPUMEHEHHEM TOJ00MS |
TPUTOHOMETpUUECKUX (QYHKIUN (MOJB3ysiCh, TI€ HEOOXOIUMO,

KaJIbKYJISITOPOM)

IMPOBEPAEMBIE DQJIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COJePKAHUSA
1 Yucna v BBIYMCIECHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aMUCH
11 npobeit k apyroii. [loHsTHE panuMOHAIBLHOTO 4YHUCHA, 3alMCh, CPaBHEHHUE,
YIOPSAAOYMBAHUE PALIUOHATIBHBIX YNCEI
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienue 3a1au u3

peanLHoﬁ IMPAaKTUKU Ha 4aCTHU, HA IIpO6I/I




CreneHb C HaTypalbHBIM TIOKa3aTejeM: OIpeaesieHHe, MpeoOdpa3oBaHKe

L3 BBIPQ)KEHUI1 Ha OCHOBE OTIPEIEIICHNS, 3aUCh OOJIBIINX YUCEI

14 [TponeHThI, 3aMUCh MPOLEHTOB B BHJE APOOH U APOOH B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA TPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU

L5 [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YNCET

16 PeanpHple  3aBUCHMMOCTH, B TOM 4YHClIe TpsMas ©  oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BhIpaXeHUs

21 IlepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHON. JlommycTuMBbIe
' 3HAYCHUS NIEPEMEHHBIX

55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUAE (OPMYIIbI.
' Berancnenus mo popmyiiam

23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  paBHbBIE
' BBIPAXKCHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM

25 OpnowieHbl U MHOrounaeHsl. CreneHb MHorowieHa. Cllo)kKeHHE, BBIUMTAHUE,
' YMHO>KEHHE MHOTO4JICHOB

25 @opMysbl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKUTEIN
3 YpaBHeHUS

31 VYpaBHeHHe, KOpEHb YypaBHEHHS, IMpaBuia NpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCHJIBHOCTb YPAaBHEHUN

3.2 JIuneliHOe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE TMHEUHBIX YPaBHCHUI

3.3 CocraBieHne ypaBHEHUH O YCJIOBHUIO 3a/1a4yl. PelieHne TEeKCTOBBIX 3a4ay C
. IIOMOILBIO YPaBHEHUI

3.4 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk

Cucrema IByX JIMHEWHBIX YPaBHEHHHW C JABYMs NEpEeMEHHbIMH. PemeHne
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOILBIO CUCTEM YPaBHEHHI

4 Koopaunats! u rpapuku. OyHkimm

4.1 Koopannara Toukn Ha mpsiMoit




UucnoBeie mpoMexXyTKU. PaccTosiHue Mexay ABYMsI TOUKaMU KOOPAMHATHOU

4.2 .
pSMOi
43 [TpsmoyronbHas cuctema koopauHar, ocu OX u Oy. Abcuucca u opanHaTa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
W [Tpumepsl rpadukoB, 3anaHHBIX (opMmynamMu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxmun. I'padux Gpynkiun. CBoiicTBa HyHKIMNA
4.6 Jlunetinas Gynkuus, e€ rpaduk. ['padux yHkum y = [x|
47 I'padudeckoe perieHue JHMHEWHBIX YpPaBHCHHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUHU
5 BeposaTHoCTb U cTaTUCTHKA
[IpencraBienne JaHHBIX B BUJE TAOJMI], TUarpaMM, rpagukoB. 3armoiHeHne
TaONMI, YTCHHE M TIOCTPOCHHE auarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) H
5.1 KpyroBbix). UreHune rpaduKOB pearbHBIX IpoleccoB. V3BinedeHue
uHpOpMaLMU W3 JAuMarpaMM M TaOlMIl, WCHOJb30BAHWE W HHTEpHpETaIys
JTAHHBIX
OnucarenbHas CTaTUCTUKA: CpelHee apu(MeTHdecKoe, MeluaHa, pa3Max,
5.2 HauOoJIpllIee U HaMMEHbIIee 3HaUeHUsI Habopa YUCIIOBBIX AaHHBIX. [IpumMepbl
CIIy4ailHOM M3MEHYHUBOCTH
CrnyyaliHpli SKCIIEpUMEHT (OIBIT) W cilydaiiHoe coObITHe. BeposTHOCTH U
5.3 yacToTa. Pojb MajJoBEpOSATHBIX M TNMPAKTHUUYECKH JIOCTOBEPHBIX COOBITHH B
npupoje u B oduiectse. MoHeTa u UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmua, pebpo. Crenenb BepunHbl. YUuciao pédep M cymmapHas
54 cTenieHb BepiiuH. [Ipeacrasnenue o cesisHocTU Trpada. Lenu u mukisl. [lytu
' B rpadax. OOxon rpada (sinepoB myth). IlpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3amad ¢ nomouipio rpagoB
6 ['eomerpus
HavanbHable noHsaTus reomerpun. Touka, mpsMas, OTPE30K, Jdyd. Yroi. Buasl
6.1 yrioB. BepTukanbHble M CMeXHbIe yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJBHUK. [lapamienbHOCTh U MEPIeHINKYIIPHOCTD TPSMBIX
6.2 Cummetrpuunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOH CHUMMETPHH.
' [TpuMepbl cUMMETPHUH B OKPY>KaIOILIIEM MUPE
6.3 OCHOBHBIE TMOCTPOEHHUS C MOMOILIBIO LUPKYJIS U JMHEHKU. TpeyrojbHHK.

BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA




PaBHOOenpeHHBII W  PaBHOCTOPOHHUH  TpeyronbHUKH. HepaBeHCTBO

6.4
TpPEeYrojbHUKa
65 CBoiicTBa 1 TIpU3HAKU paBHOOENPEHHOIrO TpeyrosibHUKa. IIpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.5 CBoiicTBa M MpU3HAKU MapalIesIbHBIX NpsMbIX. CyMMa YIJIOB TPEyrojJbHHKA.
' BHemHue yriel TpeyrojibHUKa
[IpsimoyronbHbli  TpeyroabHUK. (CBONCTBO MeAMAaHbl IMPSMOYIOJIBHOTO
6.7 TPEyrojbHUKa, NpPOBEAEHHOM K TunoreHysze. IIpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsAMOYroibHBIH TPEyrojbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJIbHUKA, HEPAaBEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopeMa o OoiblieM yrie u Oonbliel CTOpOoHE
TpeyrojapHukKa. [lepnenauKymsip 1 HaKJIOHHas
6.0 I'eomerpuyeckoe MecTo TOYeK. buccekTpuca yriaa H  CepeIVHHBIN
' HEPHEHINKYIISAP K OTPE3Ky KaK TeOMETPUUECKHE MECTa TOUEK
OKpyXHOCTb M KpyI, XOpAa M JuaMmerp, HX cBoiictBa. BsaumHoe
6.10 pacrojoXKeHNe OKPYKHOCTH U Tmpsmoi. KacarenpHas W cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIMCaHHas B yrojia. BrucaHHas M OIUCaHHAas OKPY>KHOCTH
' TpeyrojbHUKa
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 KBagparHblif kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu@MeTHYECKUX KBAaAPATHBIX KOpPHEM M HMX MNPUMEHEHHE K
1.2 peoOpa30oBaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUAM. JleficTBUTENbHbIE
qucna
1.3 Crenens ¢ 1enbIM MOKa3areneM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaThslil TpEéXuiieH, pa3ioKEeHUE KBAAPAaTHOTO TPEXUWIEHA HA MHOXKUTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou




2.3

Crnosxenue, BBIYMTaHUE, YMHOXKEHUE, JI€JICHHE alre0panyeckux apooeit

24 PanmionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJIpaTHOTLO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOIAIINXCA K TUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'paduueckas uHTEpHpeTalus ypaBHEHUH € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C JABYMs IepeMeHHbIMU. [IpumMepsl pemienus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYyMs IIEpEMEHHbIMU

3.5 Pemiennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMeHHOM

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB

3.9 JIuneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TMHENMHBIX HEPABEHCTB C OJIHOM MEpEeMEHHON
4 OyHKIUU

41 [lonsatne ¢ynkuun. OOnacTe oONpeAeNeHHS ¢ MHOXXECTBO 3HAYCHHH
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padpux ¢pynkuuu. UreHne cBOMCTB GyHKINU MO €€ rpaduKy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroMX peaabHble TPOLECCHI

44 OyHKIIUN, OMUCHIBAIOIIME TPSIMYI0 W OOpaTHyl MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX Irpaduku

45 Oyukuuu y =Xx2, y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI
5 BeposiTHOCTB M cTaTHCTHKA

5.1 [IpencraBienue qaHHBIX B BUAE TaOJIUL, AUarpaMM, TpaduKkoB

£ 5 MHOXecTBO, DJJIEMEHT MHOXXECTBa, TOAMHOXecTBO. Orepanuu  Haj
' MHOKECTBaMU: 00bEJMHEHNE, ITepeceUeHue, JOMOTHEHNE

£ 3 CaoiicTBa onepaluii HaJi MHOXKECTBAMH: TIEpEMECTUTENILHOE, COYETATENIbHOE,
' pacrpenenuTeNbHOe, BKIIOYCHUS

5.4 Hcnonp3oBanne rpaduyueckoro MpEACTaBICHUS MHOXECTB ISl ONMUCAHHS




peaIbHBIX MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a]1a4.

I/ISMepeHI/Ie pacCCuBaHuA NAHHBIX. I[chepcml U CTaHJAPTHOEC OTKJIOHCHHUEC

>0 YHCIOBBIX HA0OpOB. JlMarpamma pacceuBaHUs
DneMeHTapHbIe COOBITHUS CIIydalHOTO onbiTa. CiydailHble  COOBITHSI.
£ 6 BepositHOocTH cOOBITHH. ONBITBI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
' coobitusiMu.  Cryvaiinbelii  BeIOOp. CBsi3b  MEXAY MAallOBEPOATHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMH COOBITHSAMU B IPUPOJIE, OOLIECTBE U HAyKe
HepeBo. CBoiicTBa JepeBbeB: €AMHCTBEHHOCTb IYTH, CYLIECTBOBAaHUE
5.7 BUCSYEH BEPUIMHBI, CBA3b MEX/1y YMCIIOM BEpIINH U uuciom péoep. [IpaBuio
yMHOXKeHUs. Penienne 3a1a4 ¢ noMolipko rpagos
[IpotuBomnonoxusle coObiTus. [Juarpamma Oiinepa. OObeauHeHue WU
5.8 nepeceueHue cooObiTuii. HecoBmecTHble coObITHA. DoOpMyna CIOKEHHS
BEPOATHOCTEM
59 VYcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxxenus. HezaBucumbie coObITHS
[IpencraBinenue skcnepuMeHTa B Buie JepeBa. Pemenwe 3agad  Ha
5.10 HaXO0XKJICHUE BEPOSITHOCTEH C IMOMOIIBIO JepeBa CIy4yailHOro 3KCIEpUMEHTAa,
nuarpaMm Ditnepa
6 I'eomerpust
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
63 Tpaneuus, paBHoOOKas Tpamnenus, e€ cBoicTBa U Npu3Haku. [IpsmoyroiabpHas
' Tparnenus
6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema daneca u
' TeopeMa O MPONOPLHOHATIBHBIX OTPE3KaxX
6.5 Cpennue TMHUN TpEYrojbHUKA U Tpaneuuu. LIeHTp Macc TpeyroapHuKa
6.6 ITonoGue TpeyroabHUKOB, KodddunueHt monodus. Ilpusnaku mnomobus
' TpeyrodbHUKOB. [IpuMeHeHre o J00us IPH PeIeHNH PAKTUIECKUX 3a/1a9
67 @opmynbl A8 IUIOMIAAU  TPEYrojbHUKA, MapajjenorpamMmma, poMba u
' Tpamnenuu
6.5 CpoiicTBa momaaeil reomerpuyeckux ¢uryp. OTHOLIEHUE MIIoUaaAen
' oJI0OHBIX GUTyp
69 Brruucnienue miuomaneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenume teopemsl I[ludaropa mnpu pemeHHH




IMPAaKTUYCCKUX 3aaa4d

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIJia MPSMOYTOJBHOTO TPEYroJIbHUKA.

6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO. | pPUTOHOMETPUYECKHE
¢bynkuum yrios B 30°, 45° u 60°
6.12 BnycaHHblE M LIEHTpPaJIBHBIE YIUIBI, YrOJd MEXIy KacaTeJIbHOM M XOpHOH.
' VYIubl MeXAy XOpJaMU U CEKYLIUMU
6.13 BrnivcanHble ¥ ONMCAHHBIE YETHIPEX YT OJIBHUKHI
6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxkHocTed. KacaHwe OKpyKHOCTEN.
' OO01u11e KacaTeabHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUSA
1 Uucna u BBIYUCIECHUS
n ParyonanbHple uucia, HPpPAlMOHATIbHBIE YHMCIIA, KOHEYHblE U OECKOHEUHbIE
' JIECATUYHBIE TPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENbHBIE YKCIa KaK OECKOHEUHbIE
19 JeCSITUUHbIE ApoOu. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
' JEHCTBUTENIBHBIX YMCENl U KOOPAUHATHOMN NpsAMoil. CpaBHEHME 1E€HCTBUTENIBHBIX
qucen
13 Apudmernueckre 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubIMKeHus, OleHKH. Pa3mepbl 00bEKTOB OKPYIKAIOIIEr0 MHUPA,
14 JUIMTEIBHOCTh TPOILIECCOB B OKpyXkaromeMm wmupe. [IpubnnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NMpHOIMkeHus. Okpyrienue uucen. [Ipukuaka u omneHka
pPE3yJbTaTOB BEIYMCIIEHUI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OJHOM TEpEMEHHON
2.2 JIuneliHoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHHUW TpPETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-pallMOHAIbHBIX YpPaBHEHUN
2.6 CucreMbl ypaBHEHUH




2.7

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk

2.8 Pemenuie cuctem IByX JTUHEHHBIX YPaBHEHHI C ABYMs IEPEMEHHBIMU

29 Pemenne cuctem NIByX ypaBHEHH, OHO M3 KOTOPBIX JIMHEHHOE, a JIPyroe —
' BTOPOMU CTEIICHU

2.10 ['paduueckast MHTEPIIPETAIMS CUCTEMbI YPaBHEHHH C IBYMsI IEpEeMEHHBIMU

211 Pemenre TeKCTOBBIX 33124 areOpandeckuM crmocooom

2.12 YwucioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenre muHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHON

2.14 Pemenre cucreM JTMHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON

2.15 KBaaparHbie HEpaBeHCTBA

216 I'padmyeckass uHTEpHIpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
' MIEPEMEHHBIMHU
3 OyHKIUN

a1 KBanpatnunas ¢yukuus, e€ rpaduk u cpoiictBa. [lapabona, koopAauHATHI
' BEPIIMHBI TapalboIIbl, 0Ch CAMMETPUH TTapadoIIbI

3.2 I'padukn Gynkumii y=Kkx, y=kx+b u ux coiicra

3.3 I'paduku Gynkumii y=k/X, y = x° 1 ux coiicrsa

3.4 I'paduxu QyHKIMI , M UX CBOICTBA
4 YucnoBbie OCIEI0BATEIFHOCTH

i1 Onpeznenenye u crnocoObl 33JaHUSI YUCIOBBIX IOCIENOBaTeNbHOCTEH. 3a1aHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi u hopmysoit N-ro uieHa

42 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uieHa apupMeTHUecKon
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

A3 ['eomerpuueckass mnporpeccus. Popmyibsl N-TO  4YjJeHa T'eOMETPHUYECKOi
' MIPOTPECCHH, CYMMBI TTEPBBIX N YICHOB

24 N300paxeHne 4YI€HOB apU(PMETHUECKOH M TIeOMETPUYECKONH Mporpeccuit
' TOYKAMHU Ha KOOPJAWHATHOW IUIOCKOCTH. JINHEHHBINA U KCITOHEHIIUAIBHBIA POCT

45 CloXHbI€ IPOLIEHTHI
5 BeposTHOCTE M cTaTHCTHKA

[IpencraBieHne MaHHBIX B BHJE TaOJHII, TUarpaMM, rpad)ukoB, HHTEPIPETAIINS
5.1 JMaHHBIX. UTeHWe W TMOoCTpoeHue TabmuIl, AuarpaMM, rpauKoB MO peasbHBIM
JTAaHHBIM
5.2 [TepecTanoBku u pakTopuan




5.3

CoueTaHus U YHUCJIO COYCTaHUHU

5.4 Tpeyronbuuk Ilackans. Pemenne 3ana4 ¢ ucnosib30BaHNEM KOMOMHATOPUKHI
55 I'eomerpuueckas BeposATHOCTb. CilydailHbIM BBIOOp TOYKHM W3 (UTYPHI Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 1YTU OKPYKHOCTH
5.6 Hcneitanue. Ycenex u Heynada. Cepus UCIIBITaHUHN 0 IEPBOIO ycrexa
5 7 Cepust ucnbiTanmii bepHymmn. BepostTHOcTH COOBITUH B CEepHHM UCHBITAHUIN
' bepnynnu
5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEpOsSTHOCTEN
59 Maremaruueckoe oxxugaHue u gucnepcus. [lpumepbl MaTeMaTHuecKoro
' OKUJAHUS KaK TEOPETUUECKOTr0 CPETHET0 3HAUCHHUSI BEIMYMHBI
510 MatemaTtuueckoe OXHUIAHUE U JTUCHEPCUs CIy4yalHOW BEIMYUHBI «UYHUCIIO
' YCIIEXOB B CEPUU UCIIBITAHUI bepHym»»
511 [Tonsitue o 3akoHe OonbIIMX yucen. M3mMepeHue BEpOATHOCTEH C MOMOIIBIO
' qyacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YKCEI B IPUPOJIE U 00IIeCTBe
6 I'eomerpus
61 Cunyc, kocunyc, Tanrenc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUIECKOE
' TOXJECTBO. POPMYIBI IPUBEACHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 3a/a4 C MCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpa3zoBanue nogodus. [logobue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 MpoU3BEAECHUH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIEHUN OTPE3KOB
' CEeKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOM
Bexkrop, mmHa  (MOIyNb)  BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 IIPOTUBOINOJIOKHO  HANpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMy HaJl BEKTOpaMHu. Pa3nokeHue BeKTopa Mo IByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkajsipHOE NMPOU3BEIACHHE BEKTOPOB, IPUMEHEHUE s
' HAaXO0JICHUS JITUH U YTJIOB
JlexapToBbl KOOpAMHATHI HA IJIOCKOCTU. YPABHEHMSI NPSIMON U OKPYKHOCTH B
6.7 KOOpJIMHATAaX, MepeceueHrne OKPYKHOCTeH U MpsIMbIX. MeTo1 KOOpJIUHAT U €ro
IIPUMEHEHNE
6.8 ITpaBrIIbHBIE MHOTOYTOJIBHUKH
6.9 JnunHa okpyxHoctu. ['panycHas u pagranHas Mepa yria, BBIYMCIECHUE JUIUH 1yT




OKPYXHOCTEU

6.10

[Tnomane kpyra, cekTopa, cermeHTa

6.11

JIBuKeHHsI TJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (3eMeHTapHbIe

npeacrasinenus). [lapamiensusiit neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATH IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, NIPH PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH IPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBarh MOHATHSAMU: HATYPAJIBHOE YHUCIO, IIPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas JIpoOb U
JecaTu4Has ApoOb, CTaHJAPTHBIA BUJ YHUCIA, PAL[MOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(METUYeCKUN KBaJpaTHbIM KOpEHb;
YMEHUE  BBINNOIHATH  JEHUCTBHS C  YHUCIAMH, CPaBHUBATh U
YHOOPSAIOYMBATh YHCIA, IPEACTABISATH 4YHUCIA HAa KOOPAWHATHOM
IPSAIMOM, OKPYIUIATH YHUCIIA, YMEHHE JeNlaTh IPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oosbllle €AMHUIBI; YMEHHME BBIOMHATH PACUYEThl MO (QopMyIam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHAa Ha MHOXKUTEIH, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHBbIE U KBAApPATHBIC YPABHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELIECHUN 3aJa4 U3 IPYruX IIPEAMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduku GYHKIUH, UCTIONB30BaTh IPaGUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a[a4 U3 JIPYTUX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeoMeTpuyecKas  IMPOrpeccHH;  yYMEHHeE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM 4YHCIIE€ HAa IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHy TOBApOB U CTOUMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3ajJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELlEHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrONbHUK,

MeanaHa, OMCCEeKTpUCa U BBICOTA TPEYTOJIbHHKA, YETHIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYMH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moo0HbIe TPEYTOJILHUKN, CHMMETPHSI OTHOCUTEIIEHO
TOYKM M TNPAMOW; YMEHUE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yrja, CUHYC U KOCHUHYC yIjla TPEYroJibHUKA), IJIOLIA/b;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs  CHCTEMA
KOOpJMHAT, KOOPAWHATBHl TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHUCIIO, CKAISIPHOE MIPOU3BENECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI W KOOPAMHATHI IS MPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJbllee W HauMEHbIllee 3HA4YeHMs, pa3Max YHUCIOBOro Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPCTUPOBATDH 151 Hp606pa3OBBIBaTL




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliMIaXx M Ha JUarpaMmMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJIECMEHTAPHBIMU COOBITHSIMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO mepedopa M € HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHPE MU B JKU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBINAIOIIMECS  PE3YJIbTaTHhl,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BBIYMCICHUS

11 HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCel

19 OOBIKHOBEHHBIE M JI€CATHYHBIE  JpPOOM,  IPOLEHTbI, OECKOHEYHbIE
' MIEPUOANYECKHE APOOH

13 Panuonanenple  yucna. Apu@MeTHYecKHe Olepaluud C  PalUOHAIbHBIMU
- quciIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHUECKHE ONEpaluu ¢ JeHCTBUTENbHBIMU
- quciIaMu

15 [TpubnnxKEHHBIE BBIYMCIEHUS, NpPaBWIA OKPYIJEHHs, HPUKHUIKA U OLEHKa
- pe3yJibTaTa BBIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10KA3aTEJIEM.
- CBoiicTBa CTENEHU

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

95 Apudmernueckuit KOpEHb HaTypajabHON CTEIIECHHU. HenictBus c
' apu(pMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHH
3 VYpaBHEHHUSI U HEPABEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. YPaBHEHUNU

39 Llensie u npoOHO-palnoOHaIbHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIE10BATEIbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass U rTeomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




MIPOLIEHTOB

S) DyHKIIIU
OyHKIUsA, cnocoObl  3amanus  QyHkiuu. ['papuk  pyakmuu.  OO6nacTh
olpesieieHnsl U MHOKecTBO 3HaueHul ¢yHkuuu. Hynu @ynkuun. IpomexyTtkn
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MaKCUMyMBbl U
MUHUMYMBl (yHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IPSIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha miI0cKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEHB: yueOHHK, 7 Kilacc/ Makapbiues
IO.H., Munmtox H.I'., Hemikos K.W. u npyrue; noxa pexn. TensikoBckoro C.A., AKIIMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerienne

» Matematuka. Anredpa: 8-if kiacc: 6a30BbIi YpOBeHb: YUeOHHK, § ki1acc/ MakapbIueB
IO.H., Munmtok H.I'., HemikoB K.W. u npyrue; nox pen. TensaxoBckoro C.A., AKIIMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBemnenne

* MaremaTuka. Anrebpa: 9-i kinacc: 0a30BbIi ypOBeHb: yUeOHHK, 9 kiacc/ Makapbiues
IO.H., Munmrox H.I'., HemkoB K.W. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE
obmmecTtBo «M3narenscTBo «IIpocBenienne

» Matematuka. BeposTHOCTh U cTaTHCTHKA: 7-9-€ KiTacchl: 6a30BbIid yPOBEHb: y4eOHUK: B 2
qactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pen. Smenko N.B., AkunonepHoe
obmmectBo «M3narenscTBoO «IIpocBerienne

* Marematuka. ['eomerpusi: 7-9-¢ kiracchl: 0a30BBIA YPOBEHB: YUeOHHK, 7-9 Kitacchl/
Atanacss JI.C., byry3oB B.®., Kagomiues C.b. u apyrue, AkiimoHepHoe o0111ecTBO
«M3nmarenscTBO «lIpocBemenune»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

JnmakTuyeckue MaTepualibl

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET: 1) https://uchi.ru/teachers/Ik/main

2) bubmmoreka I{OK https://m.edsoo.ru/



		2025-08-29T14:09:09+0400
	Воронкова В_К_
	Я являюсь автором этого документа




