MUHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKON ®EJIEPAIINN
Munucrepcerso o0pazoBanus Camapckoi o0J1acTu
Kunenbckoe ynpaB/jieHue MUHUCTepcTBa o0pasoBanuss Camapckoii ods1acTu

I'bOY OOIII c. ITapdenoBka

PACCMOTPEHO ITPOBEPEHO

Ha 3aceJaHuu U.0.pYKOBOJUTETSA MO
METOANYECKOTO YBP

00bEeINHEHUSA Opexosa EM

pykoBoautesnb MO

28 aprycta 2025T.

&
_ 3ybroaHH IR0 Fosa B.B,
DN: C=RU, O=I'BOY OOl
Iporoxon Ne 1 or28 c.MNMapdeHoka, CN=Koanosa B.B.,
asrycra 2025T. E=parf-school@mail.ru
OcHoBaHue: A ABNSACbL aBTOPOM
3TOro JOKyMeHTa
MecTtononoxeHue: MecTo nognucaHns
[ata: 2025-09-22 02:52:16

AxanTupoBaHHasi pabo4yasi mporpaMma Ui ¢JadocablIalmux u
MO3/HOOTJIOXIIHUX JAeTel (BapuaHT 2.2.2.)

y4eOHOro npeamera
«MatemaTuka» 11 00y4aromuXxcs

5-9 kiaaccoB

c.IlapdenoBka 2025



Conep:xanue

[TosicHuTeNbHAS 3aMUCKa 4
[Inanupyembie pe3ysbTaThl OCBOCHHUS NPOrpaMMbl MO MareMartuke Ha 12
YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs

JIMYHOCTHBIE pE3yIbTATHI 12
MeTtanpenMeTHbIE PE3yIbTaThl 13
[IpenmeTHbIE pe3ynbTaThl 15
pabouas mporpamma yueOHoro Kypca «MaremaTtuka» B 5 — 6 Kiraccax 16
[TosicauTenpbHAS 3aMucKa 16
Conepxanue 00yueHHst 18
5 kJacc 18
6 KJacc 19
[IpenMeTHbIE PE3YIBTATHI 21
TemaTuyeckoe MIaHUPOBaAHUE 25
5 knace 25
6 Kiacc 31
pabouast mporpamma yueoHoro Kypca «Anredpa» B 7 — 10 kimaccax 37
[TosicHuTeNnbHAS 3aITUCKA 37
Coneprxanue 00yueHus 38
7 kmacc 38
8 kiacc 39
9 kmacc 40
[IpenMeTHbIE PE3YIBTATHI 42
TemaTnueckoe IaHUPOBaAHUE 47
7 knacc 47
8 kiacc 51
9 knacc 54
pabouas mporpamma yueoHoro Kypca «I'eomerpusi» B 7 — 10 kmaccax 61
[TosicHuTeNnbHAS 3anUCKa 61
Conepxkanue 00y4deHHUs 61
7 kmacc 61
8 kiacc 62
9 kmacc 62
[IpenMeTHbIE pe3yIbTAThI 62
TemaTndeckoe TUIaHUPOBAHUE 66
7 kmacc 66
8 kiacc 69
9 kmacc 72

pabouas nporpamma yueOHOro Kypca «BeposTHOCTh U cTaTUCTUKa» B 7 — 17
9 knmaccax

[TosicHuTeNbHAS 3amUCKA 77
Conepxanue 00yueHuUsI 78



7 K1acc

8 xyacc

9 knacc

[IpeamMeTHbIe pe3yabTaThl
TemaTnueckoe NIaHUPOBaHUE
7 KJ1acc

8 xmacc

9 knacc

78
79
79
80
82
82
85
87



4

Pabouas nporpamma (nmanee — Ilporpamma) mo mpeametry «MaremaThka
ajpecoBaHa OOyYarOUIMMCS C HAPYLIEHUSIMHU CilyXa, IOJy4alolluM OCHOBHOE
obmee oOpazoanue (Bapuant 2.2.2 O0O0). IIporpamma pa3paboTaHa Ha OCHOBE
denepanibHOr0 TOCYJapCTBEHHOTO 00pa30BATENBbHOIO CTAaHJIApTa OCHOBHOIO
oO1ero oopazoBaHusI.

MHNOACHUTEJBHASA 3AIINCKA

Marematuka, SBJSISICH OJIHUM W3 CHUCTEMOOOPA3yIONIMX MPEAMETOB
MaremaTuka, ABISSICH OJTHUM W3 CHUCTEMOOOPA3YIOMIMX IMPEAMETOB IIKOJIBLHOTO
oOpa30oBaHUs, WIPACT BAKHYIO POJIb B JIMYHOCTHOM M KOTHUTHBHOM Pa3BUTHHU
oOy4Jaromuxcs ¢ HapymeHusMu ciayxa. CoaepkaHue JaHHOTO Kypca COJIEHCTBYET
Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS, OBJIAJICHUIO PAllMOHAIIBHBIMHU CIIOCOOAMU U
npuéMaMu OCBOEHHSI MATEMAaTHYECKOrO 3HAHUsS, OCO3HAHHUIO 3aKOHOB, KOTOpbIE
JeXaT B OCHOBE M3Y4YaeMbIX SIBJICHUW, a TaKXe CYIIECTBYIOIIMX B3aHMMOCBS3EH
MEXy SIBIICHUSIMHU.

3HauuTENbHA POJIb Kypca MaTE€MaTUKH IS OBJIAJIEHUS OOYyYArOUIMMUCS C
HApYyIICHUSIMH CJIyXa COIMAJbHBIMU KOMIIETCHIIMSIMU, BKJIIOYass CIHOCOOHOCTH
pelmaTrh 3HauMMbIe U1 TTOBCEIHEBHOM JKU3HU YEJIOBEKA IMPAKTHUYECKHUE 3aJauH,
YMEHHUE UCIOJIb30BaTh MNPUOOPETEHHBIE 3HAHMS JJIs U3YYEHHUS OKpY Karolien
JICUCTBUTEILHOCTH.

Conepxanue Kypca MaTeMaTHUKHU SIBJISIETCS BaXHbIM W JJISI YCHEHIHOTO
OCBOEHHUS TMPOrPAMMHOI0 MaTepuana Mo JAPYruM Yy4eOHbIM IUCHUIIMHAM, IS
IPOJOJKEHUS 00YyUEHHUs B CUCTEME HENPEPBHIBHOIO 00pa30oBaHus, sl HOJATOTOBKU
MO/IPACTAIOLIEr0 MOKOJIEHUS K TPYJOBOM AESTEIBHOCTA — B CBSI3M C HEOCIIOPUMOU
pOJIbI0  MaTEeMaTUKHM B  HAyYHO-TEXHUYECKOM IPOrpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.

VYuebnas mucturimHa «MaremaTuka» ocBauBaetrcs Ha ypoBHe OOO mo
Bapuanty 2.2.2 AOIl B mnpoJIOHTUpPOBaHHBIE CPOKH: ¢ 5 mo 9 Kiaccel
BKJIFOUUTEIIBHO.

OCHOBHBIMH JIMHHSIMU COJEpXKaHUs y4yeOHOro kypca B 5—9 kiaccax
SBIIAIOTCS cienytomue: «Yucna u BeIYUCHEHHS», «Anredpa» («Anredpanyeckue
BBIpAXKEHUSD», «YpaBHEHUSI U HEpaBEHCTBa»), «DyHkuum», «l'eoMerpus»
(«'eomerpuyeckue ¢GuUrypel m HUX CBOMCTBa», «M3MepeHHE TeOMETPUYECKUX
BEJINYUHY), «BEpOSITHOCTh U CTATUCTHUKAY.

Pa3zBuTHe yKa3aHHBIX JMHHUM OCYIIECTBISACTCS MMAPAJUICIBHO: KaXJas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOW, HO MPHU 3TOM B TECHOM B3aUMOJICHCTBUMU.
Kpome Toro, ux o0beuHSAET JTOTHYECKast COCTABIISIONIAs, TPAAUIIMOHHO TPUCYIIIAs
MaTeMaTUKe U MPOHU3bIBAIOIAS BCE MAaTEMATUUYECKUE KYpPChl U COJIEpIKATEIbHbIC
muann. CpopmynupoBannoe Bo PI'OC OOO TpeboBaHMEe «yMETh ONEPUPOBATH
NOHATUSMU:  ONpENEJICHUE, AaKCUOMa, Teopema, JI0Ka3aTelIbCTBO, YMEHHUE
pacrio3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUSI U OTPUIIAHUS BHICKA3bIBAHUN» OTHOCUTCS
KO BCEM Kypcam, a (OpMHUPOBAHUE JIOTHUYECKUX YMEHUHN pacrpeeiseTcs Mo BCeM
rojiam o0y4denust Ha yposHe OOO.



B npouecce ypokoB MaTeMaTHKH OOydYaroIMECs C HapYyLIEHUSAMH cCllyXa
3HAKOMSTCSI C pa3HOOOpa3HBIMU MAaTeMaTUYECKUMU TOHSTUSIMU U TEPMUHAMH, C
MaTeMaTU4YecKoM (pa3eosiorueil, YTO MO3BOJSET CTUMYJUPOBATh PEUYEBOE
pa3BUTHE W TmpeojosieBaTh ero Hepocratku. WM, waoGopor, Omaromaps
COBEPILEHCTBOBAHUIO CIIOBECHOM pe4Yr MPOUCXOAUT Haubosee TriayObokoe W
OCHOBAaTEbHOE  OCBOGHHME  MAaTEeMaTU4YecKOro  3HaHus,  (QopMupoBaHUE
a0CTpaKTHOTO MBINIICHUSI. B 1MaHHOM CBsI3W CyIIECTBEHHAsl POJb B OOy4YEHUU
MaTeMaTUKe TMPUHAIJICKUT CIOBy. B  coorBerctBUM €O  crnenu(puKoin
00pa30BaTeIbHO-KOPPEKIIMOHHON  pabOThl B XOJ€ YPOKOB  MAaT€MaTHKHU
MpeIyCMaTpUBACTCA TPEAbSBICHUE BEpPOATbHBIX HMHCTPYKIWN, TOCTAaHOBKA
CIIOBECHBIX 3a7ad, MoOykJaeHue oOydalolmuxcss K PAacCyX ACHUSM BCIyX,
KOMMEHTHUPOBAHUIO BBIMOJHIEMBIX JCHCTBUM, OOBSCHEHHIO OCYIIECTBIEHHBIX
onepauuid. YuuTenb AOKEH CO3aBaTh YCIOBUS, IPU KOTOPHIX Y O0yUAIOIIMXCSA C
HapyIICHHBIM CIyXOM OyJEeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIIECHUU IS
MOJIydYeHUs] TOM WIM HWHOM MaTeMaTH4ecKod wuHdoOpMamuu, a Takke
TJIaHUPOBAHUSI, BBITIOJTHEHU S, IPOBEPKU MPAKTUYECKUX JeHCTBUI
MaTeMaTUYECKOTO COJIEPHKAHUS.

KorautuBHas cocrtaBisonias Kypca MaT€MaTHKH I03BOJISIET OOECIEYHTh
KaK TpeOyeMbIil CTaHIapTOM HEOOXOIUMBIN (0a30BbIi) YPOBEHbh MAaTEMAaTUYECKON
MOJTOTOBKH, TaK W TOBBIIMICHHBIH YPOBEHb, HEOOXOMUMBINH ISl yTIyOJIEHHOTO
W3YUYCHHUSI TIPEeIMETA.

Kypc MaremaTuku UMeEET SpPKO  BBIPAXKEHHYIO  BOCHHUTATEIbHYIO
HaIpaBJICHHOCTh. biaromapsi pa3HOOOpa3HbIM BUJAM JEITEIBLHOCTH U dopmMaM
opraHu3auud padoThl O0O0yYalolIMXCS Ha YpPOKaX MAaT€MAaTHUKU MPOUCXOJIUT
BOCIIUTAHUE  LEJNEYyCTPEMJIEHHOCTH, BOJIM, HACTOMYMBOCTH,  OCO3HAHHOMU
NOTPeOHOCTH JIOBOAUTH HAYATOE JIEJIO /10 KOHIA. BBINOJIHAS Te UM MHBIE 3aJaHus,
oOy4aroniyecsi ¢ HapylIeHUsIMU ClIyXa OCO3HAIOT, YTO HEOPEKHOE OTHOIIEHUE K
paboTe, OTCYTCTBHE COCPEIOTOYEHHOCTH TpHU PEHICHUH MPUMEpPOB, 3ajady,
OCYIIECTBICHUU TpapuiyecKux padoT U Jp. OOYCIOBIMBAET BO3HUKHOBEHHE
ommnbok. OCyIecTBsisi ACATENBHOCTh B TpyINIe, B MOATpyNmnax, mapax,
oOydJaromyecss C HapylIeHHEM cliyxa ydarcs OeCKOH(IUKTHBIM Crocobam
perieHus: mpoOJIEMHBIX CUTYyaIlui, CIIOPHBIX BOIIPOCOB, IPUHSITUIO HHOTO MHEHUS,
YBaXEHUIO K TOUKE 3pEHHUS IPYroro 4ejoBeKa.

Conepxanue ypoOKOB MaTeMaTHUKH TIO3BOJISIET Takke OOecreurBaTh
ACTETUYECKOE BO3/IEWCTBHE HA JIMYHOCTh, B YACTHOCTH, 3a CYET MPEAbSIBICHUS
aAKKypaTHO BBITIOJTHEHHBIX JUJAKTHUYECKUX TMOCOOWH, aHaim3a HW300paXeHUH,
MpEACTaBICHHBIX B YYEOHUKE, BKIIIOUAsi TEOMETPUUECKUN MaTepUall.

OcBoeHne 00yYarOIMMMHUCS C HapyLMIEHUSIMH ClyXa [POTrPaMMHOTO
MaTepuaia 1Mo MaTeMaTHKE OCYIIECTBISETCS MPEUMYIIECTBEHHO Ha YpOKax MOJ
pykoBoACcTBOM yuuTens. OpHako Uisi IPOYHOTO OCBOEHHS COJAEpXKaHUs Kypca
TpeOyeTcss MPeAyCMOTPETh PETYJSPHOE BBINOJHEHUWE JOMAIIHUX 3a/laHui,
UCKJIIOYas JHU MPOBEACHUS KOHTPOIBHBIX padoT. [Ipu onpenenenun conuepkaHus
U 00bEMa TOMAIIHETo 3a/1aHKsI HEOOXOIMMO y4eCTh HEJOMYCTUMOCTh MEPErpy3Ku
oOy4Jaronuxcst y4eOHbIM MaTEpHAIOM.



Peanuzamus o0pa3oBaTenbHO-KOPPEKIIMOHHOTO TPOIlEcca OPUEHTHUPOBaHA
Ha OBJIAJICHHE OOYYAIOMUMHUCS C HAPYNICHWSIMHU CiIyXa TEMaTHYECKyl0 U
TEPMHUHOJIOTHUECKYIO JIKCHKY, KOTOpas TOJDKHA BOWTH B MIX CJIOBApHBIN 3arac 3a
CuéT TIIeJIEHANPABICHHON OTPa0OTKH, MPEKIE BCETO, 3a CUET BKIIOYCHHS B
CTPYKTYpPY CJIOBOCOYETAHMM, WPEAJIOKEHUM, TEKCTOB, B T.4. B CBS3U C
(GbOpMyITUPOBKOIN BBIBOJIOB, BBIJIBH)KEHHEM THUIIOTE3, OPOPMIICHHUEM JIOTHYECKUX
pacCy>XJIeHUM, TPUBEICHUEM JI0KA3aTEIbCTB U T.1I.

Ipunyunvr  peanuszayuu-obpazosameibHO-KOPPEKYUOHHOU  pabomvl  HA
VPOKax Mamemamuxu.

B coorBercTBUM C npunyunom HayyHocmu B XO0Je 00pa30BaTEIbHO-
KOPPEKIIMOHHOTO ~ TIpollecca  MpeaycMaTpuBaeTCs, BO-TIEPBBIX, BBIOOp U
MIPEIBSBICHHE MaTepuajia B COOTBETCTBUU C TPEOOBAHUSMU M JTOCTHKCHUSIMU
COBPEMEHHOW HAyKH, BKIFOUas MaTEMATHKY, TIEaroTUKy, CypOTIeIaroruky u Jip.
Bo-BTopeix, mnpuoOpeTraeMple  OOyYarOUIMMHCS  3HAHUS  JIOJDKHBI  OBITH
CUCTEMHBIMH. BoclpusTre HOBOTO MPEACTABISIET COOOW Ipolecc, B KOTOPOM
Ka)XJI0€ BIICPBBIC OCBAaMBAacMOE SBJICHUE, TOT WJIM WHOW HE3HAKOMBIH OOBEKT
paccMaTpuBaIOTCSI B CHUCTEME Pa3HOOOpA3HBIX CBsI3ed C WHBIMHU SBICHUSIMHU U
O0OBEKTaMM: CXOJHBIMH M OTJIMYHBIMU. B-TpeTbux, mpeabsBiIsieMblii MaTepuai
JIOJKEH OBITH JIOCTOBEPHBIM, pacrojiaraTh MOAJTUHHBIM HAyYHBIM 00bsICHEHHEM. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM  TPOIECCe Ha ypoKaX MaTeMaTUKH  He
JIOTTYCKaeTCs ByJIbrapu3aius, Ype3MepHasi yIpoIrEéHHOCTh U3JI0KEeHUSI 3HAHUH CO
CCBUIKOM Ha 0COOCHHOCTH 00ydJaromuxcs, 00yCIOBICHHbIE HApyLICHHEM ciiyxa. B
COOTBETCTBHHM C JIaHHBIM TIPHHIIMIIOM TPEIYyCMATPUBACTCS  BOTUIOIICHHE
MaTEeMaTHYECKUX MPEICTABIICHUNA U MIOHATHHA B TOYHBIX CJIOBECHBIX 0003HAUCHUSX,
onpeneneHusx. Kpome Toro, BaKHbIM yCIIOBHEM TPHHIIMIA HAYYHOCTH SIBIISICTCS
Takas oOpraHu3alus 00pa30BaTEIBHO-KOPPEKIIMOHHOTO IIpoliecca, Koraa y
oOydJaromuxcsi ¢ HapyIICHUsIMU cityxa GOpMUPYIOTCS aOCTpakuu U 000O0IIeHUS
KaK AMIIMPUYECKOT0, TaK U TEOPETUYECKOT0 TUMA. DTO MPEANOaraeT moCTUKEHUE
BHYTPEHHHUX CBSI3€l U 3aKOHOMEPHOCTEH MaTEMaTUYECKUX SIBIICHUU, OTHOIICHUH,
3aBucuMocTeil. Hayunocts B oOydyeHuMm wmatemaTuke (anreOpe, TeOMETpUH)
oOecrieunBaeTcs TakkKe 3a CYET TMPENOCTABJICHHUS MaTepuala, Kacarollerocs
HCTOPUYECKOTO PA3BUTHS TON HAYKU U €€ COBPEMEHHBIX JIOCTUKEHUH.

B cooTrBercTBHM C npunyunom passusaiowe2o o00OyueHusi Tpedyercs
o0OecrieuynBaTh CTAHOBJICHUE TIO3HABATEIBHBIX W TBOPUYECKHX CIIOCOOHOCTEH

! Ha ypokax mpoBoamuTcs crenmanbHas paboTa Haj TMOHMMAHHEM, TNPHMEHEHHEM B CAMOCTOATEIBHOMN pedH,
BOCTIPHATHEM (CIYXO3PDHUTEIBHO M /MM HA CIyX C Y4ETOM YPOBHS CIYXOPEYEBOTO Pa3BUTHS OOY4arOIUXCS) U
JIOCTaTOYHO BHATHBIM W ECTECTBEHHBIM BOCIIPOM3BEIEHHEM TEMATHYECKOM M TEPMHUHOJOTMYECKON JIEKCHKH, a
TaKXKe JICKCHKH TI0 OpraHu3alMu y4eOHOW NesTeIbHOCTH oOydaromuxcsd Ha ypoke. YacTe JaHHOTO peueBoro
Marepuaia, ye 3HaKOMOro OOY4YalolIMMCs, MOXKET OTpabaThiBaThCsi Ha KOPPEKLMOHHO-Pa3BHBAIOIINX Kypcax
«Pa3BuTHE BOCHIPHATHS M BOCIPOM3BEICHUS YCTHOH pedM» MPH COBMECTHOM IUIAHMPOBAHMU PaOOTHI YUUTEIEM-
MIPEJIMETHUKOM U yUHUTENIeM-Ae(eKToIoroM (CypJone aroromM), peaim3yonmM JanHbe Kypebl. Ha koppekimonHo-
Pa3BHBAIOIINX Kypcax Yy OOYYArONIMXCsl 3aKpEIUISIOTCS YMEHHs BOCHPHUATHS (CIyXO3PUTEIbHO W/MIM Ha CIyX C
y4ETOM YPOBHS HX CIyXOPEUEBOTO PA3BHUTH) M IOCTATOYHO BHATHOTO U €CTECTBEHHOT'O BOCIIPOM3BEICHUS JAHHOTO
pedyeBoro Marepuana.

2 [IpuHIIUTIBL KOPPEKIIHOHHO-00pa30BaTeNbHOM pabOTH Ha ypoKax MaTeMaTHKH omnpeneneHs mo H.M. Hazaposoii u
I'.H. Baroy. Cm. Hazaposa H.M., Baros I'.H. MaTtemaTika ¢ MeTonukoi npernogaBanus. Jlekuun. s cryna. ned.
¢-ta. — M.: U3g-Bo MI'OI1Y, 1998. — C. 47 — 57.



oOy4Jaromuxcs, yHpaBI€HHE TEMIIAMH W COACPKAHUEM HUX MaTeMaTH4eCKOro
pa3BUTHS 32 CUET COOTBETCTBYIOIIMX BO3ACHCTBUI. B pe3ynbraTre 00yueHue Oyner
«BecTh» 3a coboi pazutue. Ilpu 3TOM Tpedyercs mpeabsBIECHUE Marepuana C
y4€TOM O0COOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEN, PEUYEBBIX M MO3HABATEIbHBIX
BO3MO>KHOCTEH, NHIUBUAYAIbHBIX OCOOCHHOCTEW 00YyYaromMXCcsl ¢ HapyIIEHUAMHU
ciyxa. Kpome toro, nmpemycmaTpuBaeTCcsi BKIIOUEHHUE B COJEP)KAHUE YPOKOB Kak
PENPONYKTUBHBIX 3aJaHUi, TaK M CO3/JaHHE CHUTyalul I103HABATEIIBHOIO
3aTpyJHEHMs], 3aJaHuil MPOOJIEeMHOTO xapakTepa. B uucine THUNOB 3amaHuit
peyCMaTPUBAETCS BBICOKHUM YIEIbHBIN BEC TaKUX, KOTOpbIE TPeOyIOT aKTHUBHOTO
WCIIOJIb30BaHUs CJIOBECHOU PEYH.

C yuéroMm npunyuna eocnumsigarowe2o ooyyeHuss TpOrpaMMHBIN MaTepHuan
JIOJIKEH OBITh OPUEHTHPOBAH HA PAa3BUTHE Y OOYYAIOIIMXCS C HAPYLIEHUSIMHU CITyXa
MOJIOXKUTENIbHBIX MOPAJIbHBIX M HPABCTBEHHBIX KadyecTB. YYEOHbIH MaTepual
HA3BaHHOTO Kypca 00JIajaeT 3HAYMTENIbHBIM BOCHUTATENbHBIM IMOTEHIUAIOM, B
CBSI3M C YEM JIOJKEH MCIOJIb30BATHCS AJI PACIIMPEHUS] KPyro3opa 00yvaromuxcs,
pa3BUTHS  KYyJbTYpbl YMCTBEHHOTO TpYJld, COBEpPUICHCTBOBAHHS HABHIKOB
paloHaIbHON opraHu3auuu padotel U Jp. K 3HaunMbIM akTopam peainzanuu
IPUHLIMIIA BOCIUTHIBAIOIIET0 OOY4YEHHsI OTHOCSITCS IIyOOKO€ 3HAaHHUE IpeaMera
YUUTEJIEM, HHTEPECHOE U JOCTYIHOE JJIsl 00yUaloluXcs N3JI0KEHNE MaTepuaia.

Ipunyun cesa3u 0byuenus ¢ sHcuznvio TpeOyeT, 9YTOOBI TP OCBOSHUH 3HAHUI
oOydJaroniyecss C HapyUIeHUSIMU CJIyXa, C OJHOM CTOPOHBI, OINHPAIUCh Ha
COOCTBEHHBIM >KM3HEHHBIM M MNPaKTHYEeCKUU omnbIT. C Apyroi CTOPOHBI, BayKHO
oOecreunBaTh MPUBICYEHUE TPHUOOPETEHHBIX 3HAHUM U YMEHHUI B MOBCEAHEBHOM
JKU3HEHHOM TIPAaKTUKE, B pa3HbIX BUAAX JAesATenbHOCTH. [IpemycmarpuBaercs
peryjsipHO€ O3HaKOMJIEHHE OOYYaroIIMXCS C TEeM, KaK YeJIOBEK HCIOJb3YyEeT
MaTEeMaTUYECKUe 3HAHUS B PA3JIMYHBIX COLMAIBHO-OBITOBBIX CHUTyalUsX, Ha
IIPOU3BOJCTBE U T.II.

Ilpunyun npounozo yceoenusi 3nanuti 0co00 3Ha4YUM B 00pa30BaTENIbHO-
KOPPEKLIMOHHON paboTe B CBSI3U ¢ OCOOEHHOCTHIO OOYYaIOIIUXCsl C HApyILIEHUEM
cllyxa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBaeMbli yueOHBIM Marepuan. B
JAHHOM CBSI3M VISl a[IEKBATHOTO OCO3HAHUS W IIPOYHOTO 3alIOMUHAHUS MaTepualia
TpeOyeTcs omopa Ha BCE COXpaHHbIE AaHAJIMW3AaTOPbI, HCIOJIb30BAHUE
KMHECTE3UYECKUX OLYIICHUI B BOCIPHUITHN MaTEMAaTUYECKUX O0OBEKTOB. BaxkHbIM
TAaKXKe SIBISACTCS YBSI3BIBAHUE BHOBb 3allOMMHAEMOIO0 C paHEe IOJyYECHHBIMU
3HAHUSIMH, BKJIFOYEHNE HOBOT'O 3HAHHUS B YK€ CIIOKUBIIYIOCS CHUCTEMY; Pa3BUTHE
CIOCOOHOCTHM K  ONOCPEJAOBAHHOMY  3allOMMHAHHIO,  COBEPIIEHCTBOBAaHHE
COOTBETCTBYIOIIUX  MBICIUTENbHBIX TpuéMoB. TpebyeTcss MpeaycMOTpeETh
CHUCTEMATUYECKOE HCITOIb30BAHUE YNPAKHEHUN HA IMOBTOPEHUE W 3aKPEIUICHUE
IIPOMIEHHOTO MaTeprala ¢ BKIIOYEHHEM B IIOBTOPEHUE YJIEMEHTOB HOBU3HBL.

Ilpunyun ucnonvzosanusi Ha2AA0HOCMU TPELYCMATPUBAET MOCTEIEHHBIN
Iepexo] OT HATMJIHOCTA K CJIOBY, COYETAaHHE HArJSJHOCTA CO CIIOBOM.
Peanuzauust ganHoro unpuHIMna TpeOyeT ydé€ra TOro, YTO HAIJISIAHBIE BHJIbI
MBIIIJICHUS HAaxOIATCSd B TECHOM B3aMMOJEHCTBHM CO CIIOBECHO-JIOTMYECKUM
MbIlIJIEHUEM.  J/[aHHOE  B3aUMOJEWCTBHME  HAUYMHAETCA C  MBICIEHHOIO
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dbopMupoBaHUs HAIVISIAHBIX O0Opa30B HAa OCHOBE CJIOBECHOIO TEKCTa (HAmpumep,
ycioBus 3aAaun) B (hopMe MepeBojia Ha SI3bIK 00pa30B COJIEPKAHUS ITOr0 TEKCTa
(3a1aun) — yCTHOTO MO0 MUCBMEHHOT0. B TaHHOM cilyyae HarjsiqHblil MaTtepuan
NpeaCcTaéT B BUJIC BHEIIHEH OMOPHI BHYTPEHHUX JCHCTBUI, KOTOPHIC BBIMOTHSICT
oOy4Jaronuiicss ¢ HapyIIEHHBIM CIyXOM MOJ] PyKoBOJCTBOM mnenarora. Ilo mepe
OBJIaJICHUS MAaTEMAaTUYECKUMH TMOHATUSIMH, a0CTPAKTHO-JIOTHYECKUM MBIIIJICHUEM
TJIaBHOE COJIEp’KaHre B OOYYEHHH MaTeMaTUKH COCTABISIOT HE CaMH TMPEIMETHI,
SBJICHUS, @ CYIICCTBYIOIIUE MEXJIy HUMH CBS3M U OTHOuIeHUs. OObIYHOU
HarJISIAHOCTH CTAHOBUTCSI HEJAOCTATOYHO, B CBSI3U C YEM BCTYNAET B CUIIY HPUHYUN
mooenuposanusi. OH HE MPOTHUBOIIOCTABJIEH NMPUHLHUITY HArJISJHOCTH, & SIBISIETCS
€ro BhICHIEH cTyneHbto. biarogapss MoaenupoBaHuIO oOydyaromuecss ¢
HapylIEHUsIMH CJIyXa B HarSAHOM BUJE (IIOCPEICTBOM CXEM, TIpadHKoB,
YyepTekel) OCBaMBAIOT METOJblI M CIOCOObI MO3HAHUS HM3yYaeMbIX OTBIIEYEHHBIX
CBA3€H ¥ OTHOIICHWH MEXIy TNpeIMeTaMH, SBICHHUSIMH, TIIOMCKa HOBBIX
BHYTPEHHUX OTHOILICHUWW W 3aBUCHUMOCTEM. B CBOIO ouepenb, HEYMEpPEHHOE
UCIIOJIb30BAHUE CPEJICTB HAIJISITHOCTH MOXET OTBJEKATh OOy4YaloIMXCi OT
MOCTABJICHHOW TMepeJ; HUMU Yy4yeOHOW 3amaun. B cooTBeTcTBHM C 3THUM He
npeaycMaTpuBaeTcs 3aJepkka Ha HarIagHbX ¢dopMax AelcTBUM, CIOCOO0B
BBITIOJIHEHUS 33JlaHUN B TEX CIydasx, KOrja y OOYyYaloluXcsi ¢ HapylICHUSMU
ciyxa c(opMuUpoBaHBI MBICIEHHBIE 00pa3bl ATHX JAcicTBui. OmHako TpH
BO3HMKHOBEHUH TPYJHOCTEN B CBSA3M C OCBOEHHEM MaTepuaa, MpeCcTaBIEHHOroO B
OTBIICUEHHOW  opMe, TPeAyCMAaTPUBACTCS  BO3BpAIICHWE K  HAIJISIHO-
IIPAKTUYECKOM OCHOBE 3a1aHUS.

llpunyun unousudyanbHo2co nooxooa K o00y4arwWumMcs B  YCIOBUSIX
KOJUIEKTUBHOTO O0y4Y€HHs MaTeMaTUKE MpelycMaTpuBaeT y4€T TOro, YTO
YMCTBEHHBIE, pEYEeBble, KOMIICHCATOPHBIE BO3MOKHOCTH OOYYAIOIIMXCA C
HapyILIEHUSAMH CllyXa pa3iuyHbl. B 3Toil cBs3M TpeOyeTcs WMHIUBUyaIU3aUs
3aJlaHui TI0 KOJMYECTBY M COACPKAHUIO, MPEAYCMaTPUBAIOTCS Pa3IuyHbIe MEpPbI
MOMOIIY Pa3HbIM 00yYaIOIIHMCS.

Ilpunyun onopvl 6 00yyeHUU Mamemamuke HA 300PO8ble  CUTbL
obyuarowezocsi TpeOyeT KOPPEKIMOHHOW HAamnpaBiIeHHOCTH 00pa30BaTEIbHOIO
npoiecca. O0ydaronmecs ¢ HapylIeHUsIMH ClIyXa OBJIAJIEBAIOT MaTEMATUYECKUMU
3HAHUSIMH TPEUMYILIECTBEHHO MOCPEJACTBOM CIIYXO3PUTEIBHOTO BOCHPUSITHUS
y4eOHOro Marepuajia C aKTHBHBIM NPHUBJICUYEHHEM COXPAHHBIX aHAJIU3aTOpPOB,
NOJKPEIUIAs W pacliupsisi ToJydaemble 3HaHWUsS Onarojaps MNpaKTUYECKON
NEeSTENbHOCTH,  YyBCTBEHHO,  JIBUTATE€IBHO,  OCS3aT€bHO  BOCIPUHUMAS
MaTeMaTU4YeCKue OOBEKTHI W sIBICHHUSA. Pa3sHOOOpasHbIe BHIBI JIESTEIBHOCTH,
Harpy>kasi pa3JiMyHble aHAJIM3aTOPBbI, Yallle X COYETaHUs, I03BOJISIOT CO3/1aBaTh B
co3HaHuUM Oosiee SICHbIE W  MpPOYHbIE O0pa3bl MOHATUA  HU3Y4aeMoro
MaTEeMaTUYECKOTr0 MaTepHuaia.

lpunyun desmenbHocmHO20 NOOX00a OTPAKAET OCHOBHYIO HAMPABJICHHOCTh
COBPEMEHHOW CHUCTEMbI 00pa3oBaHUsi 00yYaroUIErocs ¢ HapyUIEHHBIM CIyXOM, B
KOTOpPOM NIeATEebHOCTh pacCMaTpUBaeTcs Kak mpoiiecc (popMUpOBaHUS 3HAHUMH,
YyMEHUH U HaBBIKOB M KaK YCJIOBHE, OOeCneuMBaronee KOppeKInOHHO-



pa3BHUBAIOLLYI0 HANpPABJIEHHOCTh OOpa3zoBaTeiabHOro mpoiecca. Ocoboe MecTo B
peanu3aluu  JAHHOIO  MPHUHIMIIA  OTBOAUTCA  MPEAMETHO-IPAKTUYECKOU
NEATENIbHOCTH, KOTOpas pacCMaTpPUBAETCS KAK CPEACTBO KOPPEKUMU U
KOMITIEHCAIIMM BCEX CTOPOH MCHUXUKHU O0YYaloIIerocsi ¢ HapyUIEHHBIM CIIyXOM — B
COOTBETCTBUM C IICHXOJOTMYECKOW TEOpPHEN O AEATEIbHOCTHOM JETEPMUHAIIUU
MICUXUKHU.

Ipunyun eouncmea obyuenuss mamemamurxe ¢ pazeumuem CJ108eCHOU peyul U
HepeuesblX NCUXUYeCcKux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyIlIeHHUS,
0COOBIMH 00pa30BaTEIIbHBIMUA TOTPEOHOCTSIMU OOYYAIOIMIMXCA C HapyHICHUSMU
ciiyxa. B cooTBeTcTBUM C 3TUM B XOJ€ YPOKOB TpeOyeTrcsi yIeliTh BHUMaHHUE
paboTe HaJl MaTeMaTH4YeCKOW TEPMHHOJOTHMEW, pacUIUpsTh 3armac MoJeNIed Hu
BAPUAHTOB BBICKA3bIBAHUN MATEMATUYECKOTO coaepkaHus. OBlIaeHUE CIOBECHOU
peubl0 B XOJI€ YPOKOB MAaTeMaTHKU (anreOpbl, TEOMETPUU) SBIISAETCS YCIOBUEM
JAJIbHEUIIIETO W3YyYEHUS 3TOM JMCUUIUIMHBI, a TaKK€ OCBOEHUS IIMPOKOTO Kpyra
MaTEMaTUYECKUX U )KUTEHUCKUX MOHATHM, UCIIONIb3YEMBIX B 0OMXO/E.

LlenenanpasienHass paboTa Mo Pa3BUTHUIO CIOBECHOW peuu (B YCTHOM H
NUCbMEHHON (PopMax), B TOM YHCIIE CIIYXO3PUTEILHOTO BOCIIPUSTUSL YCTHOM peyn,
pedyeBoro  ciayxa, MPOU3HOCUTEIBHOW CTOPOHBI peun  (IpekIe  BCero,
TEMaTUYECKONH ¥ TEPMHUHOJIOTHYECKOMN JICKCUKHA yUeOHON NUCIMIUIMHBI U JIEKCUKU
110 OpraHM3aIKMK yUeOHOI IeATebHOCTH) IIPELyCMATPHBACTCS HA KAKIOM YPOKE: .

B mporecce ypokoB mareMaTuku TpeOyeTcsi OHOBPEMEHHO C Pa3BUTHUEM
CIIOBECHOW peyr 00ecreynBaTh Pa3BUTHE y OOYUAIOIMIKUXCS ¢ HAPYIICHUSIMU CITyXa
JIPYTUX IICUXUYECKUX MTPOLECCOB. B 4aCTHOCTH, MpeyCMaTpUBAETC PyKOBOJICTBO
BHUMAaHHEM OOYyYaloIIMXCs Yepe3 NMOCTAHOBKY M aHallM3 y4YeOHbIX 3ajay, a TakkKe
COCPEIOTOYEHUE W MOJJAEPKAHUE BHUMAHMS 3a CYET NPUBJICYEHHUS CPEJICTB
HarJISIAHOCTH, BHUAEOMATEPHANOB, MOOCTYIHBIX IO CTPYKTYpE H COACPIKAHUIO
CIIOBECHBIX HHCTPYKUMH. Pa3zButne mnaMmsaTu obOecrnieunBaeTcsi MOCPEACTBOM
COCTaBJICHUSI CXEM, aHalIM3a CoJiepKaHusi TaOJMIl, TEKCTOBBIX 3aaad. PazButue
MBIIIJIEHUsST W €ro omnepanuid oOecreyuBaeTcs 3a CYET  YCTAHOBJICHUS
IIOCJIEIOBATEIbHOCTA  BBINIOJHEHUS BBIYUCIWUTEIBHBIX JEUCTBUM, HNPUYMHHO-
CJICICTBEHHBIX CBsi3ei U Jp. B oOpazoBaTeabHO-KOPPEKIIMOHHOW paboTe cliemyer
C/IeJIaTh aKIEHT Ha Pa3BUTUN Y OOYYAOIINXCS CIIOBECHO-JIOTMYECKOT0 MBIIIJIEHUS,
0€3 4ero HeBO3MOKHO IMOJIHOLEHHO PACCYXIaTh, JAEJaTh BBIBOJbI, OCYIIECTBIISTh
BBIJIBIJKEHUE W TPOBEPKY THINOTE3. B NaHHOW CBA3M NMPOTPAMMHBIA MaTepHAIl
JIOJKEH M3JIaraTbCsl YYUTEIEM SICHO, MOCIENOBATENBHO, C BKIKOYEHUEM CHUCTEMBI
apryMEHTOB U IOJIHBIM OXBaTOM TeMbl. BakHast pojib B pa3BUTUHN Y 00yYarOIUXCS
C HAPYLICHHUSIMHU CIIyXa CJIOBECHO-JIOTUYECKOIO0 MBIIIJIEHUS IPUHAIIIEKUT
OOCY>XKJICHUIO M BBIBEJCHUIO (OPMYI, MOJEIHPOBAHUIO MPAKTHUECKUX 3a7ad C
MOMOILBIO (POPMYJI, BHIITOJIHEHUIO BBIYUCIEHUI IO pOpMyIaM | JIp.

% PaboTa 10 Pa3BUTHIO BOCIPUATHS U BOCIPOM3BEICHHS YCTHOM Pedr He JOIDKHA HAPYIIATh eCTECTBEHHOTO XOJa
ypOKa, MPOBOJUTCS Ha dTamax 3aKpeIlUICHUs M MOBTOPEHUs y4eOHOro MarepHana; B XOJe ypoka oOecredrBacTCs
KOHTPOJIb 32 IPOM3HOIICHHEM OOYYarOLIMXCs, MOOYKICHNE K BHATHOW M €CTECTBEHHOI peyH ¢ MCHOJIB30BAaHUEM
NPUHATBIX METOANYECKUX IMPUEMOB pabOTHL, Ha KaXIOM YpOKe INpeaycMarpuBaeTcs (OHeTHdYecKas 3apsjka,
KOTOpas MpOBOAATCA He Oojee 3 -5 MUHYT.
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B cooTrBercTBUM C npuHyunom uHmeHcugurayuu pedeeoco 0OUeHs.
(KOMMYHHMKaTUBHOCTH) TpeOyeTcsi CO3JaHuEe Ha ypOKaxX MAaTeMAaTHKU CUTYyalui
peueBoro oOmenus. s storo, kak u Ha 3Tane HOO, BakHO TpPaKTUKOBATH
pasznuyHbie (OpPMBI PabOTHI: MapaMu, MaJBIMUA TpynnamMu u ap. JaHHbie GopMbI
paboThl, HapsAy C MWHBIMHM, MO3BOJSIOT OCYLIECTBISATH KOMMYHUKAaTHBHOCTb
y4eOHOTr0 MaTeMaTUYECKOro MaTepuaia U caMOil opraHu3anuu paboThl Ha ypOKe,
aKTUBHU3UPOBATh «MATEMATUYECKUID CIIOBAPh, «MATEMAaTUYECKYI0» (PPa3eoIOTHIO,
COBEpIIIEHCTBOBATh y OOydYaromMxcsi yMEHUS JIOKa3bIBaTh, pPacCyKIaTh,
dbopMyupOBaTh  BBIBOJBI, M3BJIEKaTh W  aHATU3UPOBATH  HMH(POPMAIIUIO
MaTEMaTUYECKOTO COACPIKAHUS.

B npouecce o00pazoBaTenbHO-KOPPEKIMOHHOW pabOThl MOTYT OBbITh
WCIIOJIb30BAHBI MU(POBHIE TEXHOJOTHUU, K KOTOPBIM OTHOCST WH(MOPMAIMOHHO-
o0pa3oBaTeIbHbIC Cpebl, AIIEKTPOHHBIN o0pa3oBaTeIbHBIN pecypc,
JUCTaHIIMOHHBIE O00pa3oBaTeIbHBIE TEXHOJOTHH, OJJIEKTPOHHOE OOydeHue ¢
TIOMOIIBIO MHTEPHETA U MYJIbTUME/INA.

[TpeumytiecrBamu UCIIOJIB30BaHUS MUQPOBBIX  TEXHOJIOTHH B
00pa30oBaTeIbHO-PEAOMIINTAIIMOHHOM  TpOlEecce  SBJISIOTCS  JOCTYIHOCTD,
BApUATUBHOCTh, HAIVSIAHOCTL  OOydeHus, oOpaTHas CBsI3b  YUYUTENs C
O0Oy4YarOIIMMUCS, MOCTPOCHUE MHANBUAYATBHON TPACKTOPUH W3YUYEHUS Y4eOHOTO
MaTepuaia, oOydeHHe ¢ MPUMEHEHHEM HWHTEJUICKTYalbHbIX CHUCTEM MOJJIEPKKU
(mmst aganTanuy yaeOHOro MaTepuaia K 0ocoObiM 00pa3oBaTebHBIM OTPEOHOCTIM
oOyuaroruxcst). Opranum3ainus OOydYeHHS Ha OCHOBE HH(PPOBBIX TEXHOJIOTHI
MO3BOJISIET aKTUBU3MPOBATH KOMIICHCATOPHBIC MEXAHW3MBI  OOYyYarOIIUXCH,
OCYIIECTBIATH  00pa3oBaTeNbHO-PEAOMINTAIIMOHHBIM  TIpOIlecC Ha  OCHOBE
MOJINCEHCOPHOTO MOX0/1a K MIPEOI0JICHHIO BTOPUYHBIX HAPYIICHUN B PA3BUTHH.

[{uppoBbIe TEXHOIOTHH MOTYT MCIOJB30BAThCS B PA3IMYHBIX BapHAIUIX: B
BUJIE MYJbTUMEAUNHBIX MpE3eHTAllMi, Kak ydyeOHMK H pabouas TeTpaab, B
KaueCcTBE CIIOBAps WM CIIPABOYHUKA C YUEOHBIMHU BUIACOPUIbBMAMU, KaK TPEHAKED
JUTSI 3aKPETJICHUS] HOBBIX 3HAHUM WITM B BUJIE TTPAKTUYECKOTO MTOCOOUS.

NudopmarnmonHo-obpazoBaTenbHas cpena o0pa3oBaTEIbHOTO yUPEKICHHUS,
OpraHM30BaHHAas C  HKCIOJL30BAHMEM  IU(GPOBBIX  TEXHOJOTHUH,  JOJKHA
o0ecreunBaTh:

—  uHPOPMANMOHHO-METOIMYECKYI0  TMOAJECPKKY  00pa30BaTEIHLHOTO
npoiecca ¢ yu4éToM OCOOBbIX O0pa30BaTENIbHBIX MOTPEOHOCTEW OOydaromuxcs ¢
HapyIICHUEM CITyXa,

— IUTAaHWPOBaHHWE O0OpPa30BATEILHOTO TMporecca M €ro  PecypcHOro
oOecriedyeHusi B COOTBETCTBUU C (enepanbHbIMH TPEOOBAHUSIMU OCHOBHOTO
oO1ero oOpazoBaHusi;

— MOHUTOPHHT H (DHUKCAIMI0O XOJa W PEe3yJbTaToB 00pa3oBaTEIHLHOTO
mporiecca Ui OTCICKHBAHHUS JWHAMUKMA YCBOEHHS y4eOHOTrO Marepuasa
00yUaroIMMUCS C HapyIIEHUEM CITyXa;

— yu4€T CaHWTAPHO-3MHICMHOJIOTHICCKUX TpeOOBaHUN TIpu OOYyUYCHUH
HIKOJIbHUKOB C OTPAaHWYEHHBIMH BO3MOXHOCTSIMH 3JI0pOBbsl (C HapylICHUSIMU
clyxa);
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— COBPEMEHHBIE TIPOLIEAYPhI CO3/IaHuUsl, TTOUCKA, cOOpa, aHanu3a, 00padOTKH,
XpaHCHMsI U TIPEICTaBICHUS HH(OPMAITNH;

— JUCTAaHUMOHHOE B3aMMOJIEUCTBHE BCEX YYACTHUKOB 0OOpPa30BaTEIBHOTO
npoiecca (0Oy4arolMXCcsi € HapylIeHHEeM Cilyxa, MX poauTeNield (3aKOHHBIX
IpecTaBUTeNel), MeIarornueckux pabOTHUKOB, OpraHOB yINpaBlieHUs B cdepe
oOpa3oBaHus, 00IIECTBEHHOCTH), B TOM UYHUCJIE MPHU peaTu3aluyd JUCTAHIIMOHHOTO
oOpa3zoBaHusI.

B pesynbrare ucnonb3oBaHus MUPPOBBIX TEXHOJOTUN B 00pa3oBaTEIHLHOM
nporecce y o0ydaroumxcs ¢ HapylIeHHeM ciyxa (OpMHUPYIOTCS YeThIpe BHJA
U (HPOBON KOMIIETCHTHOCTH:

*uH(pOpMAIIOHHAS ¥ MEIUAKOMIETEeHTHOCTh (CMOCOOHOCTh paboTaTh C
pa3HbIMU TU(POBBIMHU PECYPCAMH),

*KOMMYHHMKATUBHasi  (CIIOCOOHOCTh  B3aWMOJIEUCTBOBATH  MOCPEICTBOM
6J10r0B, (OPYMOB, YATOB U JIp.),

*TeXHUYECKasl (CIIOCOOHOCTh UCIOJIb30BaTh TEXHUYECKHUE U MPOrpaMMHbIE
CpE/ICTBA),

*rioTpeOuTeNbCcKass (CIOCOOHOCTh  peliath C  MOMOIIBI0  ITU(POBBIX
YCTPOWCTB U MHTEPHETA pa3InyHbIe 00pa30BaTEIIbHbIC 3a]1a4H).

Llenv yuebHOU Oucyuniunbl 3aKIIOYACTCSd B 00ECICUCHUW OBJIAJICHHS
OOyYarOIMMMHUCS C HaApYNICHUAMH CJlIyXa HEOOXOJUMBIM (OmpenesieMbIM
CTaH/JapTOM) YPOBHEM MAaTE€MaTUYECKOW IMOATOTOBKH B €IMHCTBE C pPa3BUTHUEM
MBIIIJICHUS U COITUATBHBIX KOMIIETEHITUHN, BKITFOYAS:

— (opMupoBaHHE IEHTPATBHBIX MAaTEeMATHYECKUX TOHATHH (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas (urypa, mnepemMeHHas, BEPOATHOCTh, (QYHKIUA),
00€eCreynBaIUX MPEEeMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHus 00y4arOIUXCS;

— MOJBEJICHUE 00YYaIOIIMXCA HA JTIOCTYITHOM JUISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTUKU U OKPYKAIOIIEro MUpa, MOHMMAaHME MAaTeMaTHKU Kak
4acTH OOIIEH KyJIbTYyphl YEJIOBEUECTBA;

—  pa3BUTHE  UHTEJUIEKTy&JIbHBIX M  TBOPYECKUX  CIOCOOHOCTEH
OOy4JarommMxcs, TIO3HABATEIIBHOW aKTUBHOCTH, WCCIICIOBATEIbCKUX yMEHUH,
KPUTUYHOCTH MBITIUICHUSI, UHTEPECA K U3YUCHUIO MAaTEMATHUKHU;

— (opmupoBanre (GYHKIMOHATHLHOM MaTEMAaTHYECKONW TPaMOTHOCTH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS MaTeMaTHYECKUX IIOHSATHN, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalMSAX W MPH W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
bopMyTUpPOBaTh WX HA SI3IKE MATEMATUKH M CO3/IaBaTh MAaTEMAaTUYECKUE MOJICIH,
MPUMEHSATh OCBOCHHBIH MaTEeMaTHYECKUW ammapar i PEIICHHus] MPAKTHKO-
OpHUEHTHUPOBAHHBIX 3aJad, WHTEPIPETUPOBATH M  OICHWUBATH TOJyYCHHBIE
pe3yNbTaThl.

YueOHblii mpeamer «MaremaTuka» BXOJWT B MPEAMETHYIO 00JacThb
«Maremaruka U ”HGOPMATHKAY.
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B 5-10 kmaccax yuyeOHbId npenmer «MaremaTthka» H3y4daeTcs B paMKax
CIeAYIONINX Y4eOHBIX KypcoB: B 5—6 kiaccax — «MaremaTuka, * B 7-10 kmaccax
— «AnreGpa» (BKIIOYas DIEMEHTH CTATUCTHKH M TEOPHH BEPOSTHOCTEH), °
«I"'eomeTpus», o «BepoATHOCTD U CTATUCTUKA). !

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30OBAHUA

N3ydyeHnne wmareMaTHKM Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHus
HalpaBJ€eHO Ha JOCTIDKEHHE OOyd4alolmMMHCS C  HapyLIeHUSIMH  CllyXa
JUYHOCTHBIX, METANPEAMETHBIX WU IMPEIMETHBIX 00pa30BaTENIbHBIX PE3YJITATOB
OCBOEHHSI Y4EOHOIO MpeAMETA.

JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS NPOrpaMMbl [0  MaTEeMaTUKE
XapaKTEPU3YIOTCA:

1) marpuoTHyecKoe BOCIUTAHUE:

OpOSIBJICHMEM UWHTEpeca K MPONUIOMY UM HACTOSIIIEMY POCCHUKCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTHXKCHHUSAM  POCCUHCKHX
MaTEMaTUKOB M POCCUMCKONM MaTEeMaTH4YECKOM HIKOJBI, K HMCIOJIb30BAHUIO 3THUX
JOCTHKEHHUH B IPYrUX HayKaX U MPUKIAJAHBIX chepax;

2) rpaxJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEN I'paKJaHUHA U pealnu3alnn ero
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SABJIEHUH, NMPOLEAYp IPakJIaHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTaHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEUICHUM NPAKTUYECKUX 3a]ad
MaTE€MaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTHYECKOTO
o0Opa30oBaHus Ha TMPOTSHKEHUM BCEHM JKHU3HU MJisl YCHEIMHOW TpodeccruoHaIbHOM
NEeSTeIbHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHANBUAYATHHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) HCTETHYECKOE BOCHUTAHUE: CIOCOOHOCTBIO K SMOLUMOHAIBHOMY H
ACTETUYECKOMY BOCIPHUATHIO MaTEeMaTHYECKUX OOBEKTOB, 3a/Jad, pPEIICHUH,
pacCyXJIeHUI, yMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) LIEHHOCTH HAYYHOT'O MO3HAHUS:

*Ha M3yUYCHHE MAaTEMAaTHKH B 5, 6 KJlaccax BBIACISACTCS 10 5 9acoB B Heemo (170 gacoB B o).

® Ha u3yuenue anreGpsl B 7 Kiacce Bhiensercs 3 yaca B Hexemo (102 gaca B rox), B 8 u 9 kiaccax 1o 2 yaca B
Henermo (68 wacoB B rox), B 10 xiacce — 4 gaca B Heaemo (136 gacos B rox).

®Ha M3yUYeHHe TeoMeTpHH B 7, 8, 9 Kiaccax BEIIeNseTcs 1Mo 2 9acoB B Henemto (68 gaco B rox), B 10 kiracce — 1 gac
B Hezemo (34 Jaca B Top).

" Ha m3yuenne kypca «BeposTHoCTs 1 cTaTHCTHKa» B 7 - 10 Kiiaccax Beiersiercs o 1 gacy B Henemo (34 yaca B
roxm).
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OpUEHTAIME B JEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
NPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKONH HayKu Kak cdepsl deIoBeuecKoi
NEATETBHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS IMBUIN3AIINAH,
OBJIaJICHUEM SI3bIKOM MaTE€MaTUKH U MAaTEMaTUYECKOW KYJbTypOoW Kak CpeACTBOM
MO3HAHUA MHpA, OBJAJICHUEM TMPOCTEUIIMMH HaBBIKAMHU UCCIEI0BATEIbCKON
NEeSITENHHOCTH;

6) ¢dusuyeckoe BocnuTaHue, GOPMHPOBAHUE KYJIbTYPbl 3I0POBbS U
HYMOIMOHAIILHOTO OJIArOMOTyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTeMAaTHUYECKHE 3HAHWUS B HWHTEPECaX CBOETO
3M0pOBBSl, BEIEHHUS  3J0pOBOTO  o0paza JKM3HM  (370pOBOE  TMHTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, perysipHas Qu3ndeckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKA PEeQPICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OMTUOKY M TAKOTO JKE€ MpaBa IPYroro 4ejoBeKa;

7) KOJIOTHYECKOE BOCIIUTAHHUE:

OpHCHTAallMeH Ha IPUMCHCHUE MAaTEMAaTHICCKUX 3HAHUH JJI pelIeHUs 3a1a4
B 00JJaCTH COXPaHHOCTH OKpY>Karolledl cpefpl, IMIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IIOCJIEACTBUI MJisi OKPY>KAIOIIEH Cpebl, OCO3HAHHEM
rJI00AIBHOTO XapaKkTepa SKOJIOTUYECKHUX MPOOJIEM U MyTEH UX PEIICHNUS;

8) amanTarus K W3MEHSIONIMMCS YCJIOBHSIM COIIMAIBHOW W TMPUPOTHOMN
Cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIIOBUSAX HEONPEACIEHHOCTH, TMOBBIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IEATENbHOCTh, B TOM YHUCIIE
yMEHUE YYUThCS y APYTHX JIOACH, MpUOOpeTaTh B COBMECTHOW ACATEIBHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OTIBITA APYTHX;

HEOOXOMUMOCTEIO B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIIC
bopMyIUpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYIO  CHUTYyallMi0, BOCHPUHUMATh
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
MpPUHUMAEMbIE PEIIeHUS W JACHCTBUA, (OPMYJIUPOBATh W OLIEHUBATh PUCKH U
MOCJICZICTBUSA, (HOPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3VJIBTATHI

B pesynbraTe 0CBOCHHS MPOrpaMMBI 10 MaTeMaTHKE HA YPOBHE OCHOBHOTO
o0miero oopazoBaHusi y oOyuarormerocst 0yayT cOpMUPOBAaHBI METAPEIMETHBIC
pe3yJIbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMH W YHUBEPCATHHBIMY PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3naBaTenbHbIe YHUBEPCATbHBIE YUeOHbIE /1eiicTBUS

basoevie nozuueckue oeiicmeus:

— BBIABIATH (CaMOCTOATENBHO W/WIM C TOMONIBIO  YUMTENs/IPYTUX
YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIpollecca) U XapaKTepU30BaTh
CYILIECTBEHHbIE TPU3HAKK MAaTeMaTHUYEeCKUX OOBEKTOB, MOHATHUMA, OTHOIICHHIM
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MEXAY MNOHATUIMH; (POPMYJIHMPOBATh C HCIOIB30BAHUEM JOCTYIHBIX CPEACTB
KOMMYHUKAIIMM, BKJIIOYas YCTHO-AAKTUJIBHYIO PEuYb, ONPEJEICHUS MOHITHMH;
yCTaHAaBIMBATh CYIIECTBEHHBIM MpHU3HAK KJIACCU(PUKALMK, OCHOBAaHUS s
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOI0 aHAIN3A;

— BOCIIPUHUMATH U C UCTHOJIB30BAHUEM JOCTYITHBIX CPEJCTB KOMMYHHKAIUH,
BKJIIOYAsl ~ YCTHO-JAKTWIbHYIO  peyb, (OpMyJIHpOBaTh, MpPeoOpa30OBbIBAThH
CYXKJICHUS: YTBEPAUTEIbHbIC U OTPUIIATENbHBIC, MHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

—  BBIBIATH MAaTeMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBOpeursi B (paKTax, MaHHBIX, HAOTIOJEHUSX W yTBEPXKICHUSX; MpEIJiaraTh
KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUHIL;

— JIeN1aTh BBIBOJABI (CaMOCTOSTENbHO W/WIM C MOMOIIBI YUHUTENS/IPYTUX
YYaCTHUKOB 00pa30oBaTEIbHO-KOPPEKLIMOHHOTO MPOLECCa) C HCIOJIb30BAaHUEM
3aKOHOB  JIOTMKH, JCAYKTHBHBIX W  WHIYKTUBHBIX  YMO3aKIIOYCHUH,
YMO3AKIIFOYECHUH 110 aHAJIOTUH;

— pa30OupaTh 10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUN (MPSIMbIE U OT
MPOTUBHOIO), MPOBOAUTH (CAMOCTOSATEIBHO W/WIU C TMOMONIBIO YUUTENs/APYTUX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO mpoiiecca) HECJIOXKHBIE
JIOKA3aTeNbCTBA ~ MaTeMaTH4YeCKuX  (aKToB,  MPUBOAUTH  MPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNS,

— BbIOMpaTh Ccmoco0 pemeHus ydeOHOW 3amaud (CpaBHHBATh HECKOJBKO
BApHAHTOB pEIIEHHUs, BbIOMpaTh (CAMOCTOSTETPHO W/HMIM C  TMOMOUIBIO
YUMTEIS/IPYTUX ~ YYAaCTHUKOB  00pa30BaTENIbHO-KOPPEKLIMOHHOTO  IpoIliecca)
HanOo1e€e MOAXOISIINHN.

basoevie uccneoosamennvckue oeiicmeusn:

— HCIONB30BaTh BOMPOCHI KAK UCCIEIOBATEIIbCKUN UHCTPYMEHT MO3HAHUS;
CaMOCTOATEIbHO  W/WJIM  C  TOMOMIIbIO  YUYUTEIS/APYrMX  yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mpoliecca  (opMylIupoBaTh  BOIPOCHI,
bukcupyroye MnpoTUBOpeUYne, MpoOJeMy, YCTaHABIUBATh MCKOMOE W JIAHHOE,
(GbopMUpOBATH TUIIOTE3Y; C UCIOJIB30BAHUEM JOCTYIHBIX CPEJICTB KOMMYHUKAIIUH,
BKJIIOYAsl YCTHO-JIAaKTUJIBHYIO pedb, apTyMEHTHUPOBATh CBOIO MO3ULUIO, MHEHHE;

— TpPOBOAWTH MO TUIAHY HECJIOXHBIA  SKCIEPUMEHT, HEOOJbIIOEe
UCCIIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTUYecKoro OOBEKTa,
3aBUCHUMOCTEN OOBEKTOB MEXKTY COOOMH;

— C UCIOJIb30BAaHUEM JIOCTYMHBIX CPEJCTB KOMMYHHUKALIUU, BKIIFOUas YCTHO-
JTAKTUIBHYIO pPedb, (OPMYIUpOBaTH OOOOIIEHHWS W BBIBOJABI IO pe3yJibTaTaM
IPOBENEHHOIO  HAOJIIOJIEHMs, UCCIEIOBAaHUS, OLIEHHBAaTh  JIOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

— CaMOCTOATEIbHO W/WIM € TIOMOILIBIO YUYUTENS/IPYTUX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKLIMOHHOTO ~ TpolLiecca  MPOTHO3UPOBATh  BO3MOYKHOE
pa3BUTHE MPOLECCa, a TAKXKE BHIIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Paboma c unghopmanuei:
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— BBIIBJIATH HEJOCTATOUYHOCTh M M30BITOYHOCTH WH(OPMALNU, TAHHBIX,
HEOOXOUMBIX JIJIsl pEUICHHs 3a/1a4H;

— CaMOCTOATEIbHO W/WIM C TIOMOINBIO YYHUTEJS/APYTUX YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mpollecca  BbIOMpaTh,  AHAJIU3UPOBATH,
CUCTEMAaTU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMALMIO pa3IMYHBIX BHUJOB U
(dopM npeacTaBlIeHUs;

— BbIOMpaTh GopMy TMpeacTaBieHUs HHPOpPMAIMM U HILTIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, TuarpaMMaMu, HHOM TpapuKoil 1 NX KOMOWHAIUSIMU;

— OLIGHHMBATh HAJA&KHOCTh MH(GOPMALUU MO KPUTEPUSAM, MPEIOKECHHBIM
yUduTEIeM WIH CHOPMYJIUPOBAHHBIM CAaMOCTOSITEIbBHO W/WIM C  TOMOIIBIO
YUUTENSI/APYTUX YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MpoIiecca.

KoMMmyHuKkaTHBHBIE YHHBepPcaibHble YueOHbIe 1elCTBUS:

— BOCTIpUHUMATh U (POPMYJIHPOBATH C HUCIIOIH30BAaHUEM JOCTYITHBIX CPE/ICTB
KOMMYHHKAIIIH, BKJIIOYas YCTHO-AAKTHIIBHYIO Peub, CY>KICHHS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX/yCTHO-
JAKTHWIBHBIX M TIMCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS IO XOAY pEHICHUS
3a]]a4l, KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3YJIbTAaT;

— B X0JI€ OOCY’KIEHMsI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
npoOiieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIICHHUS; COMOCTAaBISITh CBOM CYXACHUS C CYXACHUAMU APYTUX YYACTHHUKOB
auanora, oOHapyXUBaTh pPa3Indie U CXOJICTBO MO3UIININA; B KOPPEKTHON (hopme U ¢
UCTIOJB30BAaHUEM  JIOCTYMHBIX CPEACTB KOMMYHHKAI[MM, BKIIOYasi YCTHO-
JTaKTUIBHYIO pedb, (POPMYJIUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

—  TPEeACTaBIATh  pPE3yJAbTaThl  pEIICHHs  3aJadyd, OKCIEPUMEHTa,
UCCJIEIOBAHUSI, TIPOEKTA; CAMOCTOSITEJIbHO W/WIM C TMOMOIIbIO YUYUTENs/APYTUX
YYaCTHUKOB 00pa30BaTebHO-KOPPEKIIMOHHOIO MpoIecca BbIOMpATh (opmar
BBICTYIUIEHHS C YUETOM 3a/1a4 NPE3EHTALMU U OCOOEHHOCTEN ay IMTOPUH.

PeryjsiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIe /1eiicTBUSA

Camoopzanusayua:

— COCTaBJIATH IUIaH, AJITOPUTM PEIIEeHUs 3a7auu (UM €ro 4acTb), BBIOUPATh
croco0 pelieHus ¢ y4éTOM UMEIOIIUXCSI pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh M KOPPEKTHUPOBAaTh BapHAaHTHl pPELICHUH C Yy4yETOM HOBOM
uHbOopMaIuu.

Camoxkonmponw:

— BJIQJETh CHOCO0aMHM CaMONPOBEPKH, CAMOKOHTpOJISI Ipolecca |
pe3yJsibTara peuieHusl MaTeMaTHIecKou 3a/1auH;

— TMpPeABHUIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH MpH pEIICHUU
3aJ1a4i, BHOCUTh KOPPEKTUBHI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa ACSITEIIbHOCTU MOCTABICHHOW LETU U
YCIIOBUSM, OOBSCHATH MPUYUHBI JOCTHKCHHS WIH HETOCTIDKEHUS 11eJIH, HaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

[NPEAMETHBIE PE3VYJIBTATHI
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[IpeameTHblEe  pe3yNbTaThl OCBOECHHUS MPOrpaMMbl IO  MaTEMaTHUKE
IIPEICTABIICHBI 110 TOJaM 00yUYEHUs B CIEIYIOLIUX pa3zesiax MporpaMmmMbl B paMKax
OTIENbHBIX Y4eOHBIX KypcoB: B 5—6 Kijaccax — Kypca «Marematuka», B 7-9
KJ1accax — KypcoB «Aunredpay, «I'eomeTpus», «BeposTHOCTb U CTATUCTHUKAY.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA»
B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU 1EISIMU O0YyYEHHSI MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

OpOJOJDKEHNE (POPMUPOBAHUST OCHOBHBIX MATEMATHUYECKUX TMOHSTHM
(uucio, BEJINYMHA, reoMeTpUYeCcKas durypa), o0ecreynBaroIImnX
IPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh  MaTEMaTHYECKOro  0Opa3oBaHUs
oOy4Jarommxcs;

pa3BUTHE MHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH O0yuarommxcs,
N03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHI, HHTEpEca K U3yUCHHIO
MaTE€MaTUKH;

N0JIBEICHHE O00YYaIOLIMXCsl Ha JIOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPY>KaIOILIETO MHUPA;

dopmupoBaHre (YHKIIMOHAIBHON MaTeMaTH4YECKOW TpaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTE€MaTUYECKUE OOBEKTHl B PEAbHBIX MKU3HEHHBIX CUTYyalUsX,
IIPUMEHSTh OCBOCHHBIE YMEHHUS ISl PEMIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad4,
WHTEPIIPETUPOBATh IOJYUYEHHbIE PE3YyJIbTaThl U OLIEHHBAaTh MX HA COOTBETCTBHUE
MIPAKTUYECKON CUTYAILUU.

OcHOBHBIE JIMHUU COJAEpKaHUSI Kypca MaTreMaTUKH B 5—6 kiaccax —
apudmMeTryeckass U TEOMETpUYECKas, KOTOpbIe pPa3BUBAIOTCS MapajlieibHO,
Ka)K/J1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPyTOi, a B TECHOM KOHTAaKT€ M B3aUMOJCHUCTBUH. TakKe B Kypce€ MATEMATHKH
IMPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU ajareOpbl U ONUCATENbHOW CTATUCTUKH.

N3yuenue apudmeTnyeckoro Mareprana HAUMHAETCS CO CUCTEMATU3alUU U
Pa3BUTHUS 3HAHUM O HATYpPaJbHBIX YHUCIAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOTO
oOurero obpazosanus. [Ipyu 3TOM COBEpLUICHCTBOBAHUE BHIYMCIUTEILHON TEXHUKU
U (OpPMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM
BBIYHMCIIUTEIBHON KYJIbTYphI, B YACTHOCTU C OOYyYEHHMEM MPOCTEHUIIUM MpUEMaM
NPUKUIKA U OIIEHKH PE3yJIbTAaTOB BBIUMCICHHU. M3yueHHe HaTypalbHBIX UYHCEI
npojoipkaercs B 6 Kilacce 3HAKOMCTBOM C HayajlbHBIMM IOHATHSMU TEOPHUH
JEIUMOCTH.

Havano u3yuyeHus: OOBIKHOBEHHBIX M JIECATHYHBIX IpOoOEi OTHECEHO K 5
KJ1accy. DTO MEPBbIM 3Tal B OCBOCHHH JPOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJESIMU, MOHATUAMH TeMBbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npo0elt B TOJIHOM OO0BEME MPEIIIECTBYET M3YUYEHHUIO JCCATHUYHBIX IPOOEH, 4TO
1eJIeCO00Pa3HO C TOYKHU 3PEHMs JIOTHMKU H3JI0KEHHUS YHUCIOBOM JMHUHM, KOrIa
npaBuwia JCHCTBUH € JECATHYHBIMU JpOOSMH MOKHO OOOCHOBATH YK€
U3BECTHBIMH QJITOPUTMAMM BBINIOJIHEHUS JEUCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HAKOMCTBO C JI€CATHUYHBIMHU JIPOOSMH PACIIMPUT BO3ZMOKHOCTH ISl TOHUMaHUS
00y4aroIIMMUCS MPUKIAJHOIO TPUMEHEHUSI HOBOM 3alUCH MPU U3YYEHUH JIPYTUX
MPEAMETOB U MPHU NPAKTHUYECKOM HCIoab30BaHuMU. K 6 Kiaccy OTHECEH BTOPOU
Tal B U3YYEHUU JApoOeil, rie MNpPOUCXOJIUT COBEPIICHCTBOBAHUE HAaBHIKOB
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CpaBHEHUSI W THpeoOpa3oBaHUsl JpoOe€d, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYUBAHUE TEXHUKHU BBIYUCIECHUHN, B TOM UHCIIE

3HAUYEHUN BBIPAKEHUN, COJEPXKAIIMX U OOBIKHOBEHHBIE, U JI€CATUYHBIE
Ipo0u, YCTaHOBJIEHUE CBSA3EH MEXKIy HUMH, PACCMOTPEHUE NPUEMOB pELICHUS
3aja4 Ha JApobu. B Haganme 6 kiacca IPOMCXOAMT 3HAKOMCTBO C IOHSATHUEM
npoueHTa. OCOOEHHOCTBIO U3YUYEHHS MOJOKUTENbHBIX M OTPHULATEIbHBIX YHCEN
SBJISIETCSL TO, YTO OHU TAK)K€ MOTYT paccMaTpUBaTbCA B HECKOJBbKO 3TamoB. B 6
KJlacce B Havaje u3ydeHus Tembl «lloJoKHUTEeNbHbIE U OTPULIATENIBHBIE YUCIIA»
BbACIsIeTC noaremMa «llenble yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULATETIbHBIMU ~ YHUCIAaMU U JCHCTBUSIMH  C  TIOJIOKUTEIbHBIMH U
OTpULATENbHBIMA YHCIAMU MPOUCXOAUT HA OCHOBE COJEPKATEIBHOIO MOJIXO[A.
OTO0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOLIUXCS MPAKTUYECKU
CO BCEMHU OCHOBHBIMU MOHATHSIMHU TE€MBI, B TOM YHCJIE€ U C PABUJIAMU 3HAKOB IIPU
BBINIOJIHEHUN apu(MeTHuecKux AeucTBuil. M3ydeHue panroHanbHBIX 4YMCENd Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOJAOJIKEHO B Kypce alredpsl 7 Kiacca.

[Ipu oO0yueHuH pEelIeHHI0 TEKCTOBBIX 3a/ad B 5—6 Kilaccax HCMOJIb3YIOTCS
apupmernyeckue npuémsl perieHus. [Ipu oTpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B
5—6 kJjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 33Jla4uM CJIEIYIOIINX BUAOB: 3aJaul Ha
JIBUKEHHE, HA YacTH, Ha IMOKYNKH, Ha padOTy M MNPOU3BOAUTEIBHOCTH, HA
IPOLEHTHI, HA OTHOIIEHUsI ¥ Tponopiu. OOyyJaromuecs 3HaKOMSTCS ¢ IpUuéMaMu
pemieHusi 3amad  1epebopoM BO3MOXKHBIX BapUaHTOB, YywaTcs paboTath ¢
uHbopMaIuen, mpeACcTaBIeHHON B (popMe TaOJIUIl WK JUarpamm.

B nporpamme yuebOHoro kypca «MaremaTtukay —IMpPeIyCMOTPEHO
(dbopMHpOBaHUE MPONENEBTUUECKUX alreOpanyeckux mpeacraBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO0 4YHCJa B 3aBUCUMOCTH OT MATEMaTHYE€CKOr0 KOHTEKCTa
BBOJUTCSl TOCTENEHHO. ByKBEHHas CHMBOJIMKA LIMPOKO HCIOJB3YETCA MPEkKIe
BCEro JUIS 3allMCHU OOIIMX YTBEPKICHUM W MpeasiokeHuM, (Gpopmys, B 4aCTHOCTH
JUIS. BBIYMCIICHUS] TEOMETPUYECKUX BEJTMYMH, B KAUECTBE «3aMECTUTEIISD) YUCIIA.

B mporpamme yudeGHOro kypca «MaTtemaruka» HpelCTaBi€HA HarJisgHas
reoMeTpus, HalpaBJICHHAs HAa  pa3BUTHE o0Opa3Horo MBIIIECHNUS,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTENbHBIX YMEHUI. DTO Ba)XKHBIN 3TaIll
B M3YYEHHH TI€OMETPHUM, KOTOPBI OCYLIECTBISETCS Ha HAIISAHO-NPAKTHYECKOM
ypOBHE, ONMUPAETCSl HAa HArMsAAHO-00pa3Hoe MblIUIeHHe oOydaromuxcs. bomnbmas
pOJiIb  OTBOAMTCS  MPAKTUYECKOW  JIEATEIBbHOCTH, OIBITY, 3KCIEPUMEHTY,
MozenupoBaHuio. OOyyaronmecss 3HaKOMATCSL ¢ TEOMETPUUECKUMHU (PUTrypamMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOHPUTypalusiMHu, ydaTcs
n300pakaTb WX HAa HEJIMHOBAHHOM M KieT4aTol Oymare, paccMaTpHUBAaIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHWs HarJSIAHOW T€OMETPUM 3HAHUSA,
MOJIyYCHHbIE OOY4YarONMMHUCS Ha YPOBHE HauyajdbHOro oO0Iero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCS.

CornacHo yyeOHOMY MjiaHy B 5—6 Kiaccax HM3y4aeTcsi MHTEIPUPOBAHHBIM
npeamer «MaTeMaTuka», KOTOpPBIM BKIIOYAaeT apu(METHUYECKHl maTepuan u
HaIJSAHYI0 TEOMETPUIO, a TaKXe IPOIEAEBTUUECKUE CBEACHUS W3 anreOpsl,
9JIEMEHTHI JJOTUKU U Hayajla OMUCATEIbHOW CTATUCTUKH.
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COAEPKXAHME OBYUYEHUA
5 KJIBACC

HarypaJjibHble 4ncjia ¥ HYJIb

Harypansnoe uucno. Psn HatypanbHbix uucen. Yuciao 0. M3oOpaxeHue
HATYpaJbHBIX YUCENT TOYKAMU HA KOOPJIMHATHOM (YHUCIIOBOM) MPSMOIA.

[To3unmonHas cucrema cuucieHus. Pumckas HyMmepamusi Kak IpUMeEp
HETMO3UI[MOHHON CUCTEMBI CUUCIIEHUA. [JecaTHuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHbBIX YUCEN, CPABHEHHE HATYPAJIbHBIX YUCE C HYJEM.
Crioco6s1 cpaBHeHMsI. OKpyTICHHE HaTypajbHBIX YHCEIL.

CnoxeHue HaTypajdbHbBIX YHCEI, CBOMCTBO HYJISI IPU CJIOKEHUH. Beruntanue
KaK JeicTBUE, 0OpaTHOE CIOKEHUIO. Y MHOXKEHUE HATypaJbHbIX YKCEN, CBOICTBA
HyJIsl YW €IUHMIBI TpU yMHOXKEHUHU. JleneHue Kak JeicTBUe, 0OpaTHOE
YMHOXKEHUIO. KOMIIOHEHTHI JEUCTBUM, CBA3b MEXAy HUMH. [IpoBepka pe3ynbprara
apudMeTHIeCKOro aeucTBusi. llepemecTutenbHOE M COYeTaTeIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHMSI U YMHOXKEHHUSA, PACHpPEICIUTEIIBHOE CBOWCTBO (3aKOH)
YMHOXEHHUS.

Ucnonb3zoBanne OykB jis 00O3HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA W
3aMKiCH CBOWCTB apu(PMETHUECKUX JIEHCTBU.

JlenuTenn W KpaTHbIE 4YHMCla, pa3ioKeHWe Ha MHoxuTenu. lIpoctele u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

Crenenb ¢ HaTypaJibHBIM I[IOKa3aTeNeM. 3amuch YUCIA B BHJIE CYMMBI
pPa3psaHBIX ClIaracMbiX.

UucnoBoe BbIpaKEHUE. BBIYMCIEHUME 3HAYEHUM YHUCIOBBIX BBIPAKECHH,
MOPAJOK  BBINOJHEHUS  ACUCTBUM.  lcmosb30BaHWE  TIpU  BBIYMCIIEHUAX
MEPEMECTUTEIIPHOTO W  COYETATEeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUSI, pacIpeIeIUTEIbHOIO CBOMCTBA YMHOKEHHS.

JApodu

[IpeacraBinenne o JpoOM Kak crmocobe 3amuch YacTd  BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuibHble apobu. CmenranHas
npo0b, TpeNCTaBleHWEe CMENIaHHOW JapoOW B BHJE HENPAaBUIBLHON Apodu u
BBIJICIICHUE IICJIOM YaCTH YHCIIa U3 HEeMpaBHIbHOW apobu. M3o0paxenue apooOei
TOYKAMM Ha YUCI0BOH mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apooei.
[TpuBenenue npodbu kK HOBOMY 3HaMmeHaTen0. CpaBHEHUE APOOEH.

CrnoxeHve Y BbIUMTAHHE JpoOed. YMHOXKEHHE U JejleHue JapoOei,
B3aMMHOOOpaTHBIC ApoOu. HaxoxaeHne 4acT 1eoro U 1eJoro Mo ero 4acTH.

Hecsatuunas 3anuch apooOei. IlpeacrtaBieHue aecITUYHOW IpoOM B BHUE
OOBIKHOBEHHOH. HM300paxkeHue MAEeCATUYHBIX JpoOeld TOYKaAaMU Ha YHCIOBOU
npsiMoil. CpaBHEHUE AECATUYHBIX IPOOEH.

Apudmernueckue JOEUCTBUA C JACCATUYHBIMU JApoOsiMu. OKpyrieHue
JECATUYHBIX APOOE.

PelieHne TeKCTOBBIX 3a/1a4

8 Coxpamsiercst comepkanue n 00BEM MaTepuana, MpeicTaBIeHHOro B mpuMeproii OOIl — s mepBoro roga
o0Oyuenns Ha yposHe OOO.
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PemeHne TekCTOBBIX 3amad  apupMeTHYecKuM crocoOoM. Pemienue
JOTMYECKUX 3adad. Pemenue 3agad nepeOOpoM BCeX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue Ipy pelIeHUH 3a1a4 TaOIUI] U CXEM.

Pemienne 3apmau, conepkKalMx 3aBUCHUMOCTH, CBS3bIBAIOLINE BEJIWYMHBIL:
CKOPOCTb, BpE€Ms, pPACCTOSHME, II€HA, KOJIUYECTBO, CTOMMOCTb. EJIMHHUIBI
U3MEPEHMs: Macchl, 00bEMA, ILIEHBI, PACCTOSHUS, BpPEMEHH, CKOpOCTH. CBs3b
MEXAY €AUHULAMU U3MEPEHHUSI KaXK101 BEITUYUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienne JaHHBIX B BUE TAOIUI, CTOIOYATHIX JUATPaMM.

Harasignas reomerpust

Harnsgnele mpencraBiaenus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yIoJ, JIOMaHasi, MHOIOYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsamon,
OCTPBIM, TYNIOM U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUYECKUE €IMHULIBI IIIMHBL. [[TMHA TOMaHOM, IEPUMETP
MHOI'OYyTroJIbHUKa. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOIIBIO TPAHCIIOPTUPA.

Harnsinuele npencraBieHuss o (urypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o6paxenue ¢uryp, B ToM 4yucie Ha kieryatoil Oymare. Iloctpoenue
KOH(UTypaluii U3 YacTei MpsIMOM, OKPY>KHOCTH Ha HEITMHOBAHHOW M KJIETYAaTON
Oymare. Mcniosnp30BaHre CBOMCTB CTOPOH H YIJIOB IIPSIMOYTOJIBHHUKA, KBaJIpaTa.

[Inomanes mOpPAMOYrOJIBHMKA W MHOIOYTOJIBHUKOB, COCTaBIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHClie (QUIYyp, N300paK€HHBIX Ha KJIETYAaTOM Oymare.
EnvHUIEI M13MEpEeHUs TTOAIN.

Harnsgueie IIPEACTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
OpsIMOYTOJIbHBIM  mapajienenunen, KyO, MHOrorpaHHuku. I3o0paxeHue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa m mapamienenunena. Co3gaHue
MOJIeJIell MHOIOTpaHHUKOB (M3 OyMaru, NpPOBOJOKH, IUIACTWIIMHA U JIPYrHX
MaTepuasoB).

OO0BEM NpAMOYToJILHOTO Mapaienenunena, Kyba. EauHunel n3mepeHus
o0BEMa.

6 KIIACC

HarypaabHblie unciaa

ApudmeTnueckue NEUCTBUS C MHOTO3HAYHBIMHU HATypajlbHBIMU UYHCIAMHU.
YucnoBble  BBIpaXKEHUs, MOPSNOK  JIEUCTBHM,  HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHWe NOpH  BBIYUCIECHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CJIO)KEHUS U YMHOKEHMS, PACIPEICIUTEIBHOIO CBOWCTBA YMHOKECHUS.
OxpyrieHue HaTypaabHbIX YHCEIL.

JlenuTenu U KpaTHbIE YKCa, HAUOOIBIINKA OOLIUNA NeIUTENIb U HAaUMEHbIIIEe
oOuree kpaTHoe. JlenMMocTh CyMMBI M POU3BeieHUs. [lenenre ¢ OCTaTKOM.

JApodu

OOGbIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiourBaHue apooei. Pemenne 3a1a4 Ha HAXOXKJIEHUE YACTH OT
LEJIOr0 M ILEeJIOro Mo ero 4vactu. JIpoOHoe uucino Kak pe3yibTaT JAeleHUs.
[TpencraBnenue aecATUYHON ApoOU B BUAE OOBIKHOBEHHOM 1pOoOU U BO3ZMOXHOCTh
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IIPEICTaBIICHUs OOBIKHOBEHHOW ApOOM B BUJAE JAECATUUHOU. JlecsaTuuHble n1podu n
MeTpHUYecKasi cucteMa Mep. ApudmeTudeckue NeUCTBUS U YUCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOUIEHWW. MacmTad, nponopius.
[IpuMeHeHne MponoOpLUH PU PELICHUH 3a1a4.

[Tonarue nporeHTa. BeiunciieHre MpoIeHTa OT BEJIUYMHBI U BEJIMYHUHBI 1O
e€ mpolieHTy. BripaxkeHre mpoLeHTOB IeCATUUHBIMU Ipo0siMu. Pemenne 3a1au Ha
MPOLIEHTHI. BrIpakeHNEe OTHOILICHHS BETMYUH B IMPOLEHTAX.

HonoxurenbHbIE U OTPULATEIbHBIE YHCIA

[TomoxurenbHble U oTpullaTenbHble yncia. Llensie uyncima. Moaynp yucna,
reoMeTpuueckas HHTEpHperanuss Moayis uucna. 3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsAMOW.  YucnoBele  npoMexyTku. CpaBHEHHE — YHCEIL.
Apudmerrnueckue AEHUCTBUS C MOJOKUTEIbHBIMUA U OTPUIIATEILHBIMU YHCIAMH.

[IpssmMoyrosibHas cucTeEMa KOOPIAUHAT Ha TNIOCKOCTH. KoopauHaTel TOUKH Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHOU
IIJIOCKOCTH.

BykBeHHbIEe BhIpaKeHUsI

[Ipumenenue OyKB JJisi 3alUCHM  MATEMAaTUYECKUX  BBIPAKEHUM U
npemnoxxennii. CBoricTBa apuPMETHIECKUX JACHCTBUNA. ByKBEeHHbIE BBHIpOKCHHS U
YUCJIOBBIE TMOJICTAHOBKU. DByKBEHHBIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KoMITOHeHTa. DopMyinbl, (HOpPMYJIBI TEpUMETpa U IUIONIANA TMPSIMOYTOIHHUKA,
KBaJpara, 00bEMa napasienenumneaa u Kyoa.

Pelmenne TeKCTOBBIX 33124

Pemienne TekcTOBBIX 3amad  apupMeTHyeckuM crocoOoMm. Pemienue
Joruyeckux 3ajad. Pemienue 3a1au nepebOpoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3agad, copepkamux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYWHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTb,
POU3BOJAUTENLHOCTh, BpeMsi, O00BEM paboThl. EQuHUIBI H3MEpEeHUs: Macchl,
CTOUMOCTH, PAacCTOSIHHS, BPEMEHH, CKOpocTH. CBS3b MEXKIy €IUHULIAMU
U3MEPEHUS KaXKA0W BEITUYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOIIEHUEM, MPONOPLUHUOHAIBHOCTHIO
BEJIUYMH, MPOIICHTAMU; PEIICHNE OCHOBHBIX 33J1a4 Ha APOOU U TIPOIICHTHI.

OneHka U TOpPUKHIKA, OKpyIJieHHe pesyibTarta. CocTaBieHHe OYKBEHHBIX
BBIPAXEHUH I10 YCIOBUIO 3aJa4H.

[IpeacraBnenre NaHHBIX C MOMOUIbIO Tabnui U auarpamm. CronOuateie
JMarpaMMbl: YTEHUE U MOCTpoeHue. YTeHne KPyroBbIX JUarpamm.

Harasignas reomerpust

Harnsgaele mpencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYX HOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NpPSMBIX Ha IUIOCKOCTH, NapajulelIbHbIC
npsiMble, TIEPIICHIUKYJISIPHBIE MpsiMble. M3MepeHue paccTOsSHUNA: MEXIy ABYMS
TOYKaMH, OT TOUYKH 10 IPSIMOM, JJIMHA MaplIpyTa Ha KBaAPaTHOM CETKE.
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N3mepeHre W TOCTPOEHUE YIJIOB C IOMOIIBIO TpaHCHopThpa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIN, TYyIOYTOJIbHBIN,
paBHOOEIPEHHBI, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, HpUMEPBI
YEThIPEXYTOJBHUKOB. [IpsIMOYTOIBRHUK, KBAJpaT: UCTIOJb30BAHUE CBOWCTB CTOPOH,
yIJ0B, nuaroHaneid. M3oOpaxkeHue reoMeTpuyeckux (GUryp Ha HEJIMHOBAHHOMU
Oymare ¢ HCIOJb30BAaHUEM IHMPKYJS, JUHEHKHU, YroJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4yaToi Oymare.

[lepumerp wmHoroyrompHuka. IloHaTtue tIomanu GUTYPHI, ETUHUIIBI
u3Mepenus miomanu. [IpubmokéHnoe namMepenue miomanu Guryp, B TOM 4uciie
Ha KBajJipaTHOU ceTke. [Ipubmmkénnoe n3mMepeHune JIMHBI OKPY>KHOCTH, TIIOIA TN
Kpyra.

CummMmeTpus: LIEeHTpaJIbHAas, OCEBast U 3€pKaJIbHAsI CHMMETPUH.

[TocTpoeHne CUMMETPUYHBIX QPUTYP.

Harnsigueie peCTaBICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napajienenunen, Kyo, mpusMa, NUpaMuja, KOHYC, LMIMHApP, IIap U cdepa.
N3o0paxenue mpocTpaHCTBEHHBIX Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB,
nuInHApa U koHyca. Co3gaHue Mojenel MpoCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

[Tonsarne o0béma, equHUIIBI U3MepeHuss 00bEMa. OOBEM TPSIMOYTOIBLHOTO
napajjienenurnena, Kyoa.

MNPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «MaremaTtukay B 5—6 Kiaccax JOJKHO
oOecrnieunBaTh JOCTUKEHUE YKAa3aHHBIX HUXKE MPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

5 KUIACC

Yncsia v BBIYMCICHUS

— TIOHMMAaThb W TMPAaBWIbHO YNOTPEOJSATh TEPMHHBI, CBSI3aHHBIE C
HATYpaJbHBIMU YHUCIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU;

— CpaBHHMBATh M YIOPSJAOYMBATH HATypajbHblE 4YHCIA, CpPaBHUBATH B
MPOCTEHIINX ClTy4yasx 0OBIKHOBEHHBIE IPOOH, JECATHIHBIC TPOOH;

— COOTHOCHTh TOYKY Ha KOOPJAMHATHON (YMCIIOBOM) TIPSIMOUA C
COOTBETCTBYIOIIUM € YHCIIOM U n300pa)xkaTh HaTypalbHbIE YHCIIa TOYKAMH Ha
KOOPJAUHATHOM (YHCIIOBOM) MPSMON;

— BBIMOJIHATh apU(PMETUUECKUE JCHCTBUS C HATypaJIbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIITUX CITyUasX;

— BBINOJHATh MPOBEPKY, MPUKUAKY pe3yJibTaTa BeIYUCICHUU. 6 OKpyTisiTh
HaTypaJibHbIC YHCIIA.

Pelmenne TeKCTOBBIX 3224

— pemarb TEKCTOBBIE 3a/ayd apu(PMETHUECKUM CIIOCOOOM MU C MOMOIIBIO
OpPraHM30BaHHOT'O KOHEYHOTr0 nepedopa BCeX BOZMOXKHBIX BAPUAHTOB,;

— pemaTh 3aJauM, COJAepXkallhe 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb;

— HCIOJIb30BaTh KpPAaTKUE 3aliCH, CXEMbl, TaOJMUIbl, O0O3HAYEHUS MPHU
pelieHnu 3a1ay;
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— TIOJIb30BAaThCSl OCHOBHBIMU E€MHUIIAMU U3MEPEHUS: LE€HBI, MAacCChl;
pacCTOsIHUS, BPEMEHHU, CKOPOCTH; BBIpaXKaThb OJHU CJAWHUII BEJIUYHHBI Yepe3
JpyTue;

— U3BJIEKATh, AHAIM3UPOBATh, OIICHUBATH UH(POPMAIIHIO, TTPECTABICHHYIO B
Tabnuile, Ha CTOJOYATOW JUarpaMme, HWHTEPHPETUPOBATH IMPEACTaBICHHbIC
JaHHBIE, UCIIOIb30BaTh JAHHBIE IIPU PEILICHUH 3a]1a4.

Harasianas reomerpus:

— TI0JIb30BaThCsl T€OMETPUUECKUMH MOHATHAMU: TOYKA, MpsiMasi, OTPE3OK,
Jy4, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— TMPUBOJUTH TPUMEPHI O0OBEKTOB OKPYIKAIOIIETO MHUpa, UMEIOIuX (hopmy
W3YYCHHBIX TEOMETPUICCKUX PUTYD;

— UCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA;
C MHOIOYTOJIbHUKAMU: YIoJI, BEpIIWHA, CTOPOHA, JUArOHAJIb; C OKPY>XHOCTBIO:
paauyc, AuaMeTp, HeHTp;

— M300paxaTh W3YyYECHHBIE T'€OMETpUYEeCKUe (UTYyphl HA HEIMHOBAaHHOW U
KJIETUaTON Oymare ¢ MOMOIIbIO ITUPKYJIS U JTUHEUKHU,;

— HaXOJIUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHNUEM C TTOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPY>KHOCTh 33JaHHOTO
paauyca,;

— UCIOJb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSMOYTOJbHHUKA, KBagpaTa IJis
WX TIOCTPOCHHSI, BEIYMCIICHUS TUIOIIA/IA U IEPUMETDA,;

— BBIYUCIIATh MEPUMETP W IUIONIAJIb KBajpaTa, NpsIMOYTOJibHHKA, (UTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM uuciie (puryp, m3oOpaxEHHbIX Ha
KJIeTUaTon Oymare;

— TOJIb30BaThCs OCHOBHBIMU METPUUYECKUMU €IMHUIIAMUA U3MEPECHUS JTUHBI,
TJIOIA/IA; BBIPAXKATh OJTHA €IMHUIIBI BEJIMUMHBI Uepes3 JIPyTHE,

— pacno3HaBaTh Napajuiesnenunen, KyO, HCIOIb30BaTh TEPMHHOJIOTHUIO:
BEpIIMHA, pedpo TpaHb, U3MEPEHUS; HAXOJUTh H3MEPEHHS Napaljiesenunena,
Ky0a;

— BBIYUCIATh 00BEM KyOa, mapasuiefienuiiesia Mo 3aJaHHbIM H3MEPEHUSIM,
MOJIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA;

— pemiaTh HECIOXXHBIE 3aJa4yd Ha U3MEPEHUE N'eOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUSIX.

6 KJIACC

Yuciia v BBIYUCTICHUS

— 3HAaTh U MOHUMAaTh TEPMHUHBI, CBSI3aHHbBIC C PA3JUYHBIMU BUJIAMHU YHCEN U
croco0amMu WX 3alliCH, TEPEeXOJUTh (€CIH 3TO BO3MOXHO) OT OJHOW (hOPMBI
3aIMCH YUCia K IpYyTOu;

— CpaBHHMBaTh U YIOPSAOYMBATHL IEJbI€ YKCIA, OOBIKHOBEHHBIC W
JEeCATUYHbIE TPOOU, CPABHUBATH YKCIIa OJHOTO U Pa3HbBIX 3HAKOB;

— BBITIOJIHAT, COYETas] YCTHBIE U MUChbMEHHbIE MPUEMBI, apuMETHUYECKUE
JEeUCTBUSL C HATypaJbHBIMM W IEJBIMM  YHCIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMHU, MOJOKUTEIHHBIMU U OTPULIATEILHBIMU YHCIIAMH;

— BBIYUCJIATH 3HAYEHUS YHCIIOBBIX BBIPAKEHUM, BBINOJHATh MNPUKUIKY H
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OLICHKY pe3yJibTaTa BBIYUCICHUM; BBINOIHATH NPEOoOpa30BaHUS YHCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUI;

— COOTHOCUTb TOYKY Ha KOOPJAMHATHON MPSIMON C COOTBETCTBYIOIIMM €M
YUCJIOM U H300pa)xkaTh 4YHCJIa TOYKAMH HAa KOOPAMHATHOW MpPsIMOM, HAXOIUTh
MOZYJIb YHCIIA;

— COOTHOCHUTh TOYKM B TPSIMOYTOJbHOM CHUCTEME KOOpDJIMHAT C
KOOpJIMHATaMH 3TOW TOYKH;

— OKPYTJIATH IIENIbIE YUCIIA U JECATUYHBIC APOOH, HAXOIUTh MPUOIKESHUS
yuces.

YucaoBble 1 OyKBEeHHbIE BHIPAKCHUSA .

— TOHUMATh U YHOTPEOJATh TEPMHUHBI, CBSI3AHHBIE C 3aMUCHIO0 CTEICHU
4yuciaa, HAxXOJWTh KBajapaT W KyO u4wWclia, BBIYUCIATH 3HAYECHHUS YHUCIOBBIX
BBIpAKEHUMN, COACPKAIINX CTEIICHH,

— TOJIb30BaThCSl TMPU3HAKAMHU JIETUMOCTU, PACKJIAJbIBaTh HATypaJIbHbIC
qyciia Ha TPOCThIe MHOXKUTEIIH;

— TI0JIb30BAThCSl MACILITA0OM, COCTABIISATh MPOIMOPIIUU U OTHOIIICHHUS;

— HCMOJb30BaTh OYKBBI Il OOO3HAYEeHMs] YHUCEN TMpU  3alucu
MaTEMaTUYECKUX BBIPAKEHHUH, COCTaBIIATh OYKBEHHBIE BBIpaKEHUS U (HOPMYIIbI,
HAaXOJUTh 3HAa4YeHUsI OYKBEHHBIX BBIPAKECHUM, OCYIIECTBISISI HEOOXOIUMBIE
MOJICTAaHOBKH ¥ MPEe0Opa30BaHMUS,;

— HaXOJIUTh HEU3BECTHBI KOMIIOHEHT PAaBEHCTRBA.

Pelenne TeKCTOBBIX 32124

— peliaTh MHOTOIIIArOBbIE TEKCTOBBIC 3a7a4 apU(PMETHUECKUM CIIOCOOOM;

— pemath 3ajayd, CBSI3aHHBIE C OTHOIIEHUEM, MPOMOPIHMOHAIBHOCTHIO
BEJIMYMH, MTPOIIEHTAMH; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U MPOIICHTHI,

— peliath 3aJa4yu, COoJepXKallue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BpeMs, paccTosiHueE, LIEHA, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOJUTENLHOCTh, BpeMsi, 00bEMa paboOThl, HMCHOJB3Yys apudmeTHUecKue
JNEUCTBUS, OLEHKY, [MPUKUAKY; I[OJb30BaThCAd  E€IWHHUIAMUA  HU3MEPEHUs
COOTBETCTBYIOIIIMX BEJIMYUH,;

— COCTaBIIATh OyKBEHHBIC BHIPAKEHHUSI 110 YCIOBUIO 33]1a4H;

— u3BJEKaTh MHGOPMAIINIO, MPEJCTABICHHYI0 B TaOJMIAX, HAa JIMHCWHOMH,
CTOJIOYATON WM KPYroBOW JOMarpamMmax, HHTEPIPETHUPOBATH MPECTABICHHBIC
JTAaHHBIE; UCTIOJ30BATh JJAHHBIC MIPU PEIICHUU 3a/1a4;

— TpEeACTaBlATh HHGOPMALUIO C TIOMONIbIO TaONUIl, JWHEHHOW U
CTOJIOYATOMN AHArpaMM.

Harasignas reomerpus:

— TMPUBOJUTH TMPUMEPHI O0BEKTOB OKPYKAIOIIETO MHpa, UMEIONUX (hopmy
M3YUYCHHBIX T€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYD;

— wu300pakaTh C TOMOIIBIO ITUPKYJS, JIMHEHKH, TpaHCIIOPTUpa Ha
HEJIMHOBAaHHOM U KJeT4yaTod OyMare H3y4eHHBbIE IIJIOCKUE TE€OMETPUUECKHUE
burypsl 1 KOHQUTYpAIIMH, CAMMETPUYHBIE (DUTYPHI;

— TI0JIb30BAThCSl T€OMETPUUYECKUMM TOHATUSIMH: PABEHCTBO  UTYD,
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CUMMETPHSI; MCHOJIB30BATh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh
CUMMETPHUH, LICHTP CUMMETPHUH,

— HAxXOJIWUTh BEIWYMHBI YIJIOB M3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTH YTJIbl 33JaHHON BEJIMYMHBI, [10JIb30BAThCA MPU PELICHUH 3aa4 TPalyCHON
MEPOM YIJIOB; PaCIlO3HABATH HA YEPTEXKAX OCTPBIN, IPAMOU, PA3BEPHYTHIN U TYTIIOH
YIJIBI;

— BBIYUCJIATH JJIMHY JIOMaHOM, MEPUMETP MHOTIOYTOJIbHUKA, MOJb30BaThCS
€AMHULIAMU HM3MEPEHHUs JUIMHBI, BBIPAXKATh OJHU E€AWMHULIBI MU3MEPEHUS JJIUHbI
yepes ApyTue;

— HAXOJHWTbh, HCIIOJB3Yys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH 10 IIPSIMOU, JUIMHY IIyTH HAa KBAJIPATHOU CETKE;

— BBIUMCIATH IUIOMIAJAL (DUTYp, COCTABICHHBIX M3 MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30uMeHue Ha MNpPSAMOYTOJIbHUKHA, Ha paBHbIE  (QUIYpBHI,
JOCTPAaUBAaHHUE [J0 NPSIMOYTOJIbHUKA; IIOJIb30BATHCS OCHOBHBIMH €IMHULIAMU
U3MEPEHUS IUIOIAAW; BBIPAXKaThb OJHHU EJAWUHULBI M3MEPEHUS IUIOAMU YEpE3
JpyTuUe;

— pacro3HaBaTh Ha MOJENSIX U U300paKEHUAX MUPAMUIY, KOHYC, IIUIHHIP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA;

— M300paXkaTh Ha KIJIETYATON Oymare mpsiMOYTOJIbHBIN TapaJlIeIeUe];

—  BBIUHCIATH O00BEM  MPAMOYTOJIBHOTO  Tapajienenunena, Kyoa,
N0JIb30BAaThCS OCHOBHBIMHM €AMHHUIIAMU H3MEPEHHsT 00BbEMA; BbIpakaTb OJIHU
€MHUIIBI U3MEPEHHS 00BEMA Uepe3 IPYyTrue;

— pemaTh HECIOKHBIE 33aJ1a4M Ha HAXOXKIEHUE I€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTyaLUsX.



5 KUIACC

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTudueckoe MIaHUPOBAHUE 110 MATEMATHUKE MTPEICTABICHO MO ToaM o0yueHus (5—6 Kiacchl).

OcCHOBHBIE BUBI JEATEIBHOCTH 00YUAIOIINXCS IEPEUNCIICHBI IPU U3YUYCHUH Ka)K/10i TeMbl U HAaIPaBJIEHbI Ha JOCTHKEHHUE
IUTAHUPYEMBIX pe3ynbTaroB oOyueHus. [lepedyeHb BUAOB JEATEIBHOCTH MOXET OBITh PACIIMPEH WM COKpAlIEH — C YYETOM
BO3MOXHOCTEH U OrpaHUYEHU 00ydaronuxcsi, 00yCI0OBICHHBIX CTPYKTYPOU HapylIEHHs MPU NATOJOTHH CITyXa.

Oo01ree kommuecTBo yacoB — 170 gacos.

Tembl (TeMaTHUYECKHUE

OcHoBHoOe coaep:kaHne

OcHOBHbBIE BU/BI 1€ATCJIBHOCTH Oﬁy‘lalOIIII/IXCH

0JI0KN/MOLYJIN)
Hartypaabuble umcaa. | Jlecituunas cucrtema  cumcieHus. Psan | B meuenue yuebOnoco 200a: NMOHUMATh, NPUMEHATH B CaMOCTOSTELHOU
HeiicTBust ¢ | HaTypaJIbHbIX 4YHcel. HarypanpHblifi psf. | pedd, BOCIPUHUMATh (CIYXO3pUTEIbHO W/WIKM Ha CIyX C Y4ETOM YpPOBHS
HATYPaJbHBIMH Yucno 0. HarypaipHble  4YMclIa  Ha | CIIyXOpPEUEBOIO pa3BUTHS OOYYalOMIMXCS) M JIOCTAaTOYHO BHATHO U
yncaamu (43 1) KOOPJIMHATHON IPSIMO. CpaBHeHHE, | €CTECTBEHHO BOCIIPOM3BOAUTh TEMAaTUYECKYH) M TEPMHHOJOTHYECKYIO

OKPYIJICHHE HATYPAIbHBIX YUCEII
ApudmMernueckue AEHUCTBUS ¢ HATYPATbHBIMU
yrciaamu. CBOWCTBAa HyJs NPU CIOKEHUU U

YMHOXXEHUHM, CBOWCTBA  €OUHHUIBI  IIPU
YMHOKCHUH. IlepemecturensHOE u
COUETATEIbHOE  CBOMCTBA  CIIOKEHUA W

YMHOXKECHHS, PaCHpEeAeIIUTEIbHOE CBOMCTBO
YMHOXKEHHUS.

Jenurenn M KpaTHbIE 4YHUCIA, Pa3IOKECHHE
qycila Ha MHOXHTENU. JleleHne ¢ OCTaTKOM.
IIpoctele u cocraBHble uucna. [Ipusnaku
menuMocTH Ha 2, 5, 10, 3, 9.

UuciioBble BEIPAKEHUSI; IOPS JOK ACUCTBUM.
Pemenne  TEKCTOBBIX  3aad  Ha  BCE
apupMeTHYecKre NeHCTBUS, HAa JBIKEHUE H
MOKYTIKH.

JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alMd Y4eOHOH JAeATeIIbHOCTH.
BeimonuaTe GoHeTHuecKyro 3apanky. Vcnonp3oBaTh AaKkTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSL.

Ilo oxonuanuu radxcoou yuebHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMHHOJIOIMYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAaKXKe JIEKCUKY IO OpraHU3aluK y4eOHOH NesTeTbHOCTH.
Uurarh, 3anuchbiBaTh, CpPaBHUBATh HATypalbHbIE YHUCIA; NpeiaraTtb U
00CyX1aTh CTIOCOOBI YIOPSTOYMBAHUS YUCE.

N300pakaTh KOOpAMHATHYIO MpPsIMYyIO, OTMeuYaTh 4YHCIa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOM, HAXOAUTh KOOPJUHATHI TOUKH.

HccnenoBath cBOMCTBA HaTypaibHOIO psja, uynces 0 u 1 mpu cloXeHuu u
YMHOXXEHUH.

Hcnonb30BaTh IpaBUIo OKPYTIIEHUS HATypaIbHBIX YHCEIL.

BeimonuaTe apudmernueckue JeMCTBUS € HATypalbHBIMU UHUCIIAMH,
BBIUHCIISATH 3HAUEHUS YMCIOBBIX BBIPAXKEHUN CO CKOOKaMHU U 0€3 CKOOOK.
3anuchlBaTh  MPOM3BEIEHHE B BHJE CTENEHW, YUTAaTh CTENEHH,
HCIIOJIb30BaTh TEPMHUHOJOTHUIO (OCHOBAaHWE, T[OKAa3aTeb), BBIYUCIATH
3HA4YEHUs CTETICHEH.

BpINONHATE NPUKHAKY UM OLCHKY 3HAYEHWM YHCIOBBIX BBIPAYKECHUN,
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npeuIaraTb U IPUMEHATH IPUEMBI TPOBEPKH BEIYUCIICHUM.

Hcnonp30BaTe NpU BBIYUCICHHUSX IEPEMECTUTEIBHOE M COYETATENIBHOE
CBOMCTBA CIIOXKCHUS W YMHOXCHUSA, pPaACHPEIEIUTEIbHOE CBONCTBO
YMHOXXEHUS; (HOpMyTUpoOBaTh M NPUMEHSATH NpaBWiIa TPEOOpa3OBaHHUS
YHCIIOBBIX BBIPQ)KEHUI HA OCHOBE CBOWCTB apu(METUUYECKHUX JECHCTBH.

Harasanas
reomerpus. JIuHMH HA
miaockoctu (12 4)

Touka, mpsmas, oTpe3ok, Jyd. JlomaHas.
W3mepenue [UIMHBI OTPE3Ka, METPUYECKUE
€IMHULBI U3MepeHUs MIMHbL. OKPYXKHOCTh U
KpYT.

[TpakTnueckas pabora «Iloctpoenue yzopa u3
OKPYKHOCTEW.

Vron.  Ilpsmoii,  OCTpbId, TymoH U
pa3BEPHYTHIN yruibl. Mi3MepeHue yrios.
[TpakTuueckas padbota «IlocTpoenue yriosy.

PacrioznaBath Ha  yepTekax, pHUCYHKaX, OMNMCHIBATh, HCHOIb3Ys
TEPMUHOJIOTHIO, U M300pa)kaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOUKY, MPSMYI0, OTPE30K, JIy4, IO, IOMaHyk0, OKPY>KHOCTb.
Pacno3HaBath, MPUBOJUTH IPUMEPHI 0OBEKTOB PEATILHOIO MUPA, UMEIOIINX
(dbopMy U3y4eHHBIX QUTYp, OIICHUBATH MX JIMHEHHBIC pa3MepHI.
Hcnonp3oBate JHMHEHKY M TPAHCHOPTHP Kak HWHCTPYMEHTHI IS
MOCTPOEHUSI M U3MEPEHUs: U3MEpsTh [UIMHY OTpE3Ka, BEJINYUHY YIJIa;
CTPOUTh OTPE30K 3aJaHHOW JJIUHBI, YrOJ, 3aJaHHOM BEJIUYMHBI;
OTKJIaJbIBaTh LIUPKYJIEM PaBHbIE OTPE3KU, CTPOUTH OKPYKHOCTh 33JaHHOTO
panuyca.

N300pakath KOHGUTYpallud TEOMETPUUYECKHX (Uryp u3 OTPE3KOB,
OKpY)KHOCTEH, WX 4YacTeii Ha HEJIMHOBAHHOM W KieT4aTtol Oymare;
npeJlaraTh, OMKMCHIBaTh U 00CYXKIaTh CIIOCOOBI, aITOPUTMbI TOCTPOEHHUSL.
Pacno3naBate M u300paxaTh Ha HETMHOBAHHOMW M KieT4aTtoil Oymare
MPSIMOM, OCTPBIH, TYNOM, pa3BEPHYTHIN YTIJIbl; CPABHUBATH YTJIbI.
Bbruucnare AIUHBI OTPE3KOB, JIOMAHBIX.

[loHumaTh M HMCHONB30BATH MPH PELIEHUM 3a/Jad 3aBUCUMOCTH MEXITY
€IMHUIIAMHU METPHUYECKONW CHCTEMBI MEpP; 3HAKOMHUTHCSA C HEMETPHUECKUMHU
cUCTeMaMH Mep; BbIPaXaTh JAJIUHY B Pa3IMYHBIX €UHUALAX U3MEPEHUSI.
HccnenoBath Gpurypsl 1 KOHQUTYpAIUH, UCTIONb3Ys IIU(PPOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
apoou (48 4)

HpoOs. [IpaBunbHbBIE ¥ HEPABWIIBHBIC JPOOH.
OcHoBHOe cBoMcTBO Jpobu. CpaBHEHHE
JIpo0eH.

CnoxxeHue W BBIYUTAHHE OOBIKHOBEHHBIX
npobeii. CmemnranHas ApoOb. YMHOXKECHHE H
JiefieHre OOBIKHOBEHHBIX Ipo0eif; B3auMHO-
obOpaTHbIe IpoOu.

MonenvupoBaTh B TpaduuecKol, MNpeaMeTHON ¢opMe, C TMOMOIIBIO
KOMITBIOTEpA MOHATHUS M CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHO JIPOOBIO.
YuTaTh M 3amuChIBaTh, CPABHUBATH OOBIKHOBEHHbIE APOOM, Mpelarats,
000CHOBBIBATh U O0CYX/IaTh CIIOCOOBI YIOPS0UUBAHUS IPOOECH.
N300pakaTh OOBIKHOBEHHBIE JPOOM TOUYKAMU HAa KOOPAMHATHOM MPSAMOI;
UCTIOJIb30BaTh KOOPJMHATHYIO MPSIMYIO JIJIsl CPAaBHEHUS IPOOEii.
@dopMyIupoBaTh, 3alUCHIBATh C IOMOIIBIO OYKB OCHOBHOE CBOMCTBO
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Pemenne TEeKCTOBBIX 3ajad, COAEpIKaIIUX
npo6u. OcHOBHBIE 3aJ1a4X Ha IpoOu.

OOBIKHOBEHHOM JpOOM; HCIIOIh30BaTh OCHOBHOE CBOMCTBO JpOOH ISt
COKpaIIeHus ApooOeit u mpuBeneHus 1podu K HOBOMY 3HAMEHATEIO.

IIpumeHeHue OyKB JUTS 3anucH | [IpeacraBnare cMemiaHHyio ApoOb B BHJE HENPaBWIBHOM M BBIIEIATH
MaTE€MaTHYECKHUX BBIpaKCHUN U | IeNTyI0 YacTh YHCIIa U3 HeTPaBWILHOU ApoOu.
MIPEMIOKECHUM. Bomonsate apudmernyeckue IeHCTBHS C OOBIKHOBEHHBIMH JpOOsSMU;
IPUMEHATh CBOMCTBA apu(PMETHYECKUX NEHCTBUHN A palOHAIU3alNU
BBIYMCIICHUM.
BBINONHATE NPUKUAKY U OLICHKY pe3yibTaTa BBIYMCIEHUM; IpeNIararb u
IPUMEHATH IPUEMBI IPOBEPKHU BBIYUCIICHUH.
[IpoBoauTh WcCCAEAOBaHUS CBOMCTB JpoOei, OmMupasich Ha YHUCIIOBBIC
9KCHEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO KOMIIBIOTEPA).
PacriozHaBaTh MCTHUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O IpOOSX, MPUBOJIUTH
IIpUMEPBl U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHWS W OTPULIAHUSA
BBICKA3bIBaHUM.
Pemate TekcTOBBIE 3ajjauu, cojepikaliie ApoOHbIE JaHHbIE, M 33Ja4d Ha
HAaXO’KJEHUE YaCTH LIEJOr0 U LIEJIOTO MO €r0 YaCTH; BBIABIATH UX CXOACTBA
U Pa3IUYHUs.
MopenupoBaTe X0 peUIeHUs 3aJadyd C IOMOINBIKD PHCYHKA, CXEMBI,
TaOJIHUILIBI.
[IpuBonuTh, pa3duparh, OLIEHUBATH PA3IMYHbIE PEIICHUS, 3alIUCH PEIIEHUI
TEKCTOBBIX 3a]1a4.
Kputnueckn  oneHWMBATH  IOJYYEHHBIM  PE3ysibTaT, OCYLIECTBIATH
CaMOKOHTpOJIb, IIPOBEPsAs OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OIIMOKH.
3HAaKOMHTBCS C UCTOPHEN Pa3BUTHUS apU(METHKH.
Harnsgnas MHOroyronbHHKH. YetplpéxyronpHuk, | ONuceiBaTh, MCHOJB3YS TEPMHUHOJIOTHIO, H300pakaTh C IOMOIIBIO
reomeTrpus. IIPSIMOYTOJIBHMK, KBaJIparT. YepTEXHBIX HHCTPYMEHTOB U OT pPYyKH, MOJEIUpOBaTb U3 Oymaru
MHOroyroJisHUKH [TpakTrueckas pabota «IlocTpoenne | MHOTOYTOJIbHUKH.
(10 v) NpSAMOYTOJIbHUKA C 3aJaHHBIMH CcTOpoHamH | [IpuBOIuTH mpuMepsl OOBEKTOB PpEAIBHOTO0 MHpPa, HUMEIOHMX (opMy

Ha HEJIMHOBaHHOM Oymare».
TpeyroybHUK.
[Tnomans ¥ nepuMeTp NpsMO- YrOJIbHUKA U

MHOT'OYI'OJIbHUKA, MPSAMOYIOJIbHHMKA, KBaJpaTa, TPEYTrOJIbHUKA, OLICHUBATH
UX JINHEWHBIE PA3MEpBI.
BeruncnsTs: EpUMETP

TPEYTroJbHUKA, MPSIMOYTOJIbHUKA,
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MHOTI'OYI'OJIbHUKOB, COCTaBJICHHBIX u3
MpAMOYTOJIbHHUKOB, CAUHUIIBI HU3MCPCHUA
IJIomiaau. HepI/IMeTp MHOTI'0- YT'OJIbHUKA.

MHOT'OYTI'OJIbHHKA, II0IIaAb IIPAMOYI'OJIbHHUKA, KBaJpaTa

N300paxkaTh  OCTpOYrojibHBIE, MPSIMOYTOJIbHBIE W  TYHOYTOJIbHbBIE
TPEYTOJIbHUKHU.
Crpouth Ha HEIMHOBAHHOM M  KjieTyaTod Oymare KBaapar H

IPSIMOYTOJIBHUK C 3aJaHHBIMH JUIMHAMU CTOPOH.

HccenenoBaTth CBOMCTBA NPSIMOYIOJIBHHKA, KBaJpaTa IIyTEM DKCIIEPUMEHTA,
HaOJIOIEHUs,, M3MEpPEHUs,, MOJENUPOBaHMs; CpaBHUBATb CBOWCTBA
KBaJlpaTa u NpsiMO- YIOJIbHUKA.

KoHncTpynpoBaTh MaremMaTHdeckue MpPEUIOKEHUSI C TOMOIIBbIO CBSI30K

«HEKOTOpbIi»,  «Iio0oi». Pacrmo3HaBaTh  HMCTUHHBIE U JIOKHBIE
BBICKA3bIBAaHUSA O  MHOIOYIOJBHUKAX, IPUBOAUTH  IPUMEPB U
KOHTPIPHUMEPHI.

HccnenoBaTh 3aBUCMMOCTD IIJIOLIAIA KBapaTa OT JAJIUHBI €0 CTOPOHBI.
Hcnonb3oBaTh cBOMCTBA KBAJpaTHOM CETKU I IOCTPOCHHS (QULYD;
pa3OuBaTh NPSIMOYTOJIbHUK Ha KBaApaThl, TPEYrOJIbHUKH; COCTABIAThH
burypbl U3 KBagpaToB U MPSMOYTOJIbHHUKOB M HAXOAWTh HMX ILJIOLIAMb,
pa3buBaTh (GUrypsl Ha NPSIMOYIOJIBHUKM M KBaJpaTbl MU HAXOIUTh HX
IUIOILAMb.

BelpakaTe BenMuUMHY IUIOLIAAM B PA3IMYHBIX €IMHULAX H3MEpPEHUS
METPUYECKON CHCTEMBI Mep, MOHUMaThb U HCIOJIb30BaTh 3aBHUCHUMOCTH
MEXy METPUYECKMMH €IUHUIIAMHU U3MEPEHNUS TUIOLIA/IH.

3HAKOMUTBCA C MpUMEpaMu TPUMEHEHHs IUIOUIaAd M TEepUMeTpa B
IPAKTUYECKUX CUTyauusx. PemaTe 3amaud W3 peanbHOM KM3HH,
npeJIarath 1 00CyKIaTh pa3inyHble COCOOBI peleHHs 3aay.

JlecsiTHuHbBIE
(38 u)

aApoou

Jecsatrunas 3anuck ApooOei.
CpaBHEHHE JIECATUYHBIX IPOOEH.

JeiictBust ¢ JECATUYHBIMH  JIPOOSMHU.
OKpyTJIeHHEe EeCATUYHBIX IPOOeH.
Pemienne TEKCTOBBIX 3ajay, COAEPKALIMX

npobu. OCHOBHBIC 3a7]a4H HA IPOOH.

[IpencraBnsaTh AecATHUHYIO ApoOb B BHAEC OOBIKHOBEHHOH, 4YWTaTh M
3alliChIBaTh, CPAaBHUBATh JIECATHUYHBIE APOOH, Mpeasaratb, 000CHOBBIBATbH
U 00CyXJaTh CIOCOOBI YIOPSIOYUBAHHS JECATUIHBIX APOOECH.
N300pakath NecATUUHBIE IPOOW TOYKAMH Ha KOOPJIMHATHOU TIPSMOM.
BbIBIATE CXOJICTBA M Pa3Nuyuusl NpPaBUI apu(PMETHUECKUX NEHCTBUN C
HaTypaJbHbIMU YMCIAMH U IECATUYHBIMU IPOOSIMH, OOBSCHATH HX.
Bremonsate  apudmernyeckue JEHCTBUS € JIECATHUYHBIMH  APOOSMHU;
BBITNIOJIHATH IPUKUAJKY M OLICHKY PE3YJIbTaTa BBIYMCICHUN.




31

[IpumeHsATh cBoMCTBa apU(METHUECKHX ACHCTBUN I pallMOHAIA3AIUN
BBIYHCIICHHIA.

[IpuMeHSTh MPaBUIIO OKPYTIECHUS AECATUYHBIX IpOOEH.

[IpoBoauTH WCCIIEIOBAHUS CBOHCTB JECATUYHBIX ApOOEH, OmMUpasch Ha
YHUCIIOBBIE OSKCIEPUMEHTHl (B TOM YHCJIE C TOMOINBIO KOMIBIOTEPA),
BBIJIBUTATh TUIIOTE3bI U IPUBOJAUTH UX 0OOCHOBAHUS.

Pacrio3naBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O JPOOSIX, TPUBOIUTH
NpUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS M OTPHUIIAHUS
BBICKA3bIBaHHH.

Pemate TekcTOBBIE 3amauyuM, coAeplKamue ApOOHBIE [aHHBIE, U Ha
HaXOKJICHUE YaCTH IIEJIOr0 U I[EJIOr0 110 €r0 YacTH; BBISABIISTH UX CXOJCTBA
U Pa3IHYus.

MogenupoBaTh XOJ pEUIeHUS 3a/ayd C MOMOIIBID PHUCYHKA, CXEMBI,
tabnunpl.  [IpuBoauTh, pazOupaTh, OLIEHMBATH pA3JIMYHBIE PEIICHUS,
3aMCH PEIIEHUN TEKCTOBBIX 3a/a4.

OniepupoBaTh IPOOHBIMU YUCIIAMH B PEATbHBIX JKU3HEHHBIX CUTYAIUsX.
Kputnueckn  oneHuBaTh  MOJNYYEHHBIM  PE3ysbTaT,  OCYIIECTBISATh
CaMOKOHTPOJIb, TPOBEPssI OTBET HAa COOTBETCTBUE YCJIOBHIO, HAXOIUTh
OIIMOKH.

3HAKOMUTBCS C UCTOPHEN pa3BUTHUS apU(PMETHUKH.

Harasanas
reomerpusi. Tema mu
¢urypsi B

npocrpancrse (9 4)

MHOrorpaHHMKH. N3obpaxenue
MHOTOTPAaHHUKOB. Monpenu
MIPOCTPAHCTBEHHBIX TEIL.

[IpssMOyToNIBHBINM  MapajuieNenumnes, Kyo.

Pa3BépTku KyOa u mapajienenumnesa.
[IpakTuueckas padota «Pa3 BEpTka KyOay.
O6BéM KyOa, IPSMOYTOJIBHOTO
napajenenunesa.

Pacno3naBath Ha dYepTekax, pHUCYHKAaX, B OKPYXKalIIEM MHpE
NpSAMOYTOJIBHBIM Napajuienenunes, Ky0, MHOTOTPaHHUKH, OIUCHIBATh,
HCIIOJIB3YsS TCPMHUHOJIOTUI0, OLICHUBATH JIMHEHHEBIC pa3MCEphL.

[IpuBoauTe nHpUMEpPbl OOBEKTOB pEATbHOIO MHpa, HMELMX (opMy
MHOTOTpaHHMKA, IPSMOYTOJILHOTO Mapajuieenunena, Kyoa.

N300pakath KyO Ha KiieTyaToi Oymare.

UccrnenoBath cBoiicTBa Ky0a, MNPSIMOYTOJIBHOTO
MHOTI'OI'PaHHHMKOB, HCIIOJIb3YS] MOJEIH

Pacno3naBate u wu300pakaTh pa3BEPTKM Kyba W mapajuienenunena.
MogenupoBath Ky0 ¥ napaiesnenunes U3 OyMmaru 1 Npouux MaTepHalloB,
OOBSICHATH CIIOCOO MOJICITMPOBAHUSI.

HaxonuTh u3MepeHusi, BBIYUCIATh IUIOIAAb MOBEPXHOCTH; 00BbEM KyOa,

ImapaJuieicnuicaa,
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HOpSMOYTOJIBHOTO TapajiesIenunea; HUCCIeoBaTh 3aBUCUMOCTh 00BEMaA
Ky0a OT JUIMHBI €Tro pedpa, BbIIBUTaTh U 0OOCHOBBIBATH TMIIOTE3Y.
Habmiogate ¥ NpoOBOAWTH aHAJOTMM MEXJY MOHATUSAMHU IUIOUIATU U
00BEMa, MepUMETpPa U IUIOLIAU IOBEPXHOCTH.

PacriozHaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOTOIPAHHHKAX,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUS W
OTpHULIAHMSI BBICKA3bIBAHUM.

Pematp 3a1aun U3 peaabHON )KU3HU.

IloBTOpPEHHE
00001enue (10 4)

[ToBTOpEHNE OCHOBHBIX NMOHITUH M METOJIOB
Kypca 5 kiacca, 00001IeHre 3HAaHUH.

BpiuucnsaTe 3HaueHUsT BBIPAKEHUW, COJEpXKAIIUX HATypalbHbIE YHCIIA,
OOBIKHOBEHHBIC U JECATUIHBIC TPOOH, BBITIOIHATH MPEOOpPa30BaHUS YHCEIL.
Bribupath cnoco0 cpaBHEHUS YUCENl, BBIUMCICHUH, IPUMEHITh CBOWCTBA
apudmeTnyecKux IeHCTBUH 7S pallMOHATN3alUU BIUYMCICHUHN.
Ocy1ecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX AEUCTBUA M CaMOIPOBEPKY
pe3yJibTaTa BEIYMCICHUMN.

Pematp 3amaun U3 peaabHON KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISL pellieHus 3a7a4 U3 IPYTUX y4eOHbIX MPEIMETOB.

Pemrate 3amaun pasHbIMH CHOCO0aMM, CpPaBHHUBATh CHOCOOBI peEIICHUS
3aJ1ayu, BELIOMPATh PaIMOHAIBHBIN CIIOCOO0.




6 KJIACC

OO01mee komuecTBO yacoB — 170 gacos.

33

TeMbl (TeMaTHYECKHE
0JI0KH/MOLYJIN)

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH Oﬁy‘lalOHlI/IXCH

HarypaabHble u4mcia
(30 4)

Apudmernueckne JeNcTBUS c
MHOT'O3HaYHBIMA HAaTypPAJIbHBIMA YHUCJIAMM.
HucnoBble BbIpaXEHUS, NOPSAOK ACHCTBUM,
HCIIOJIb30BaHUE CKOOOK. Oxkpyriienue
HATypaJIbHbIX YUCET.

Jenutenn W KpaTHBIE YHCIIAa, HAWOOBIIHI
o0mmii nmenurens, W HAaUMEHbIIee olIiee

KpaTHoE.
Pa3noxxenue uncna Ha MMPOCTBIC MHOXUTCIIN.
JemuMocTh  CyMMBI M NPOW3BEICHHS.

Jlenenue ¢ ocTaTKoM.
Pemenne TekcTOBBIX 3a1a4

B meuenue yuebnoco 200a: mMOHUMATh, MPUMEHSITH B CAMOCTOSITEIHHOM
peYH, BOCTIPUHUMATH (CIIYXO3PHUTEIIbHO U /WM Ha CIyX C YYETOM YPOBHS
CIIyXOpPEUeBOTO pAa3BUTHS OOYy4YaIOUIUXCS) W JOCTATOYHO BHATHO W
€CTECTBEHHO BOCHPOM3BOJIUTh TEMATHYECKYI0 W TEPMHUHOJIOTUYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHM3aluyd Y4YeOHOU MAesTeIbHOCTH.
BrimonsaaTe hoHeTHUECKYIO 3apsaaKy. Mcmonp3oBaTh JaKTHIBHYHO (YCTHO-
JTAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIBHOTO CPENICTBA OOIICHHS.

Ilo oxonuanuu xasicoou yuebOHOU uwemeepmu: BOCUPHUHHMATh Ha CIyX H
BOCTIPOM3BOIUTH TEMATUYECKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JTUCITUTIIMHBI, & TAK)KE JIEKCUKY 110 OpraHU3aIiKi Y4eOHOU IeATeTbHOCTH.
BrimonusaTe apudmeTnueckre AMCTBHS ¢ MHOTO3HAYHBIMU HATYpPaTbHBIMU
YUCIaMH, HAaXOJUTh 3HAYCHHUS YUCJIOBBIX BBIPAKCHHH CO CKOOKaMH M O€3
CKOOOK; BBIYHCIIATH 3HAYCHUS BEIPAKECHUM, COACPIKALIUX CTETICHH.
BBINOMHAT, NPUKUIKY M OLEHKY 3HAYEHWM YHCIOBBIX BBIPAXKEHUM,
MIPUMEHSTh IPUEMBI IIPOBEPKU PE3YIIBTATA.

Hcnonb30BaTh MpH BBIYUCICHUSAX IEPEMECTUTEIBLHOEC U COYETATENIbHOE
CBOWCTBA CIIOKEHHSI M YMHOXEHHUS, PACIPEACIUTEIbHOE CBOWCTBO
YMHOXXCHHS OTHOCHUTEIBHO CIIOKCHHS, CBOHCTBA apU(METHUECKHUX
JICHCTBUIA.

UccnenoBath  4UCIIOBBIE  3aKOHOMEPHOCTH,  IMPOBOIUTH
OKCIIEPUMEHTHI, BEIIBUTATh U OOOCHOBBIBATH TUTIOTE3HI.
dopMynMpoBaTh OMPENCICHUS JCIUTEIs M KpPaTHOTO, HaMOOJBIIETO
o01ero nenuTeNs W HAaUMEHbBIIET0 OOIIEro KpaTHOro, MPOCTOTO U
COCTaBHOT'O YMCEJT; NCII0Ib30BaTh 3TU MOHATHUS IPU PELICHUU 3a]1a4.
[IpuMeHsSTh anrOpPUTMBI BBIYHCICHUS HAWOOJBIIEro OOIIEro ACTUTENS U
HaUMEHbBINEro OOIIEro KpaTHOTO [BYX YHCEN, alTOpPUTM Pa3lOoKCHHS
YHYCJIa HA POCTHIE MHOXKUTEIIH.

YHUCJIOBBIC
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Uccnenosath ycioBust 1e1uMocTy Ha 4 u 6.

WccnenoBath, 00Cyxnath, (GpopmMyaupoBaTh U OOOCHOBBIBATH BBHIBOJ O
YETHOCTH CYMMBI, MPOM3BEICHUS: IBYX YETHBIX 4YHCEN, ABYX HEUETHBIX
4UCIIE, YETHOTO M HEYETHOTO YHMCEI.

HccnenoBaTh cBOlCTBA AETMMOCTH CYMMBI U TIPOU3BEICHHS YHCE.
[MpuBouTs TpUMEpHI YMCEN C 3aJaHHBIMA CBOWCTBAMH, PACIIO3HABATH
BEpHBbIE U HEBEpPHBbIE YTBEPHKJICHUS O CBONCTBaX 4YHCEN, OMPOBEPrarh
HEBEPHBIE YTBEPIKJICHUS C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoHncTpyupoBats MareMaTu4yecKkue MpeIoKEHUs ¢ TIOMOIIBIO CBA30K «IH,
«UITN», «ECITH. .., TO...».

Pemate  TekcTOBBIE 3adauM, BKIIOYAMOIIME TOHATHS  JCIMMOCTH,
apuMeTHYeCKuM CHocoOOM, MCIONIb30BaTh MEpedop BCEX BO3MOMKHBIX
BapHaHTOB.

MonenupoBaTh XOJA pEIICHUS 3aJa4ll C IIOMOIINBI0 PHCYHKA, CXEMBI,
TaOJIUIIEL.

[TpuBoNTE, pa30UpaTh, ONICHUBATH PA3IMYHbIC PEIICHHUS, 3aITUCH PEIICHUI
TEKCTOBBIX 3aJ1a4.

Kputndecku OICHHBATh IOJNYYCHHBIA pPE3yJbTaT, HAXOJWTh OIIUOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIsE OTBET HA COOTBETCTBUE YCIOBUIO.

Harasanas
reomerpusi. Ilpsimbie
Ha MJI0CKOCTH (7 1)

[leprieHAMKYSPHBIE TIPSMBIE.

[TapamiensHble npsMBbIE.

Paccrosinue Mexay 1ByMsl TOUKaMH, OT TOYKH
0 TOpsIMOM, JUIMHA NYyTH Ha KBAaJAPATHOU
CETKE.

[Ipumepsl pAMBIX B IPOCTPAHCTBE.

Pacno3snaBaTh Ha 4epTekax, pUCyHKaxX Ciaydau B3aHMHOTO PACIIOJIOKECHHUS
JBYX IPSMBIX.

N300pakaTh ¢ NOMOILBIO YEPTEKHBIX NHCTPYMEHTOB Ha HEJIMHOBAaHHOM U
KJIeTyaToil Oymare JBE IepeceKaroluecs: MpsMble, JBE IapauleibHbIe
IPSIMBIE, CTPOUTB IIPSIMYIO, EPICHIUKYISAPHYIO TaHHOM.

[IpuBoanTE mpuUMEpPHI NAPALIENBHOCTH U MEPIEHANKYIIIPHOCTH MPSAMBIX B
IIPOCTPAHCTBE.

PacriozHaBaTh B MHOrOYrojbHUKax MEPHEHAMKYISPHbIE U MapajlieibHbIE
CTOPOHBI. N300paxaTh MHOTOYT'OJIbHUKH c NapajuIeIbHBIMH,
NEPIEHUKYJIIPHBIMA CTOPOHAMHM.

Haxogute paccrosiHMe MEXIy IBYMsl TOYKAMH, OT TOYKHM 1O IPSMOM,
JUIMHY TyTH Ha KBaJpPAaTHOH CETKe, B TOM YHUCIIE HCHOIb3ysd HHU(pOBBIE

pecypchl.
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Apodu (32 1) OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO | Mcmonp3oBaTh HecATHUHBIE ApoOM TpH TpeoOpa3oBaHUU BEIUYMH B
IpoOu, cokpaiieHue ApooOeil. CpaBHEHUE H | METPUYECKOUN CHCTEME MeEp.
yIOpsA0YUBaHUE IPOOEii. Boimonusate  apudmernueckue  AEHCTBUS € OOBIKHOBEHHBIMH U
JlecaTuanbie ApoOW W METpUYECKasl CUCTEMa | ACCITHYHBIMU JPOOSIMH.
Mep. BoruncnaTe 3HaueHUs BBIPDAKEHUH, COJAEpXKAIUX OOBIKHOBEHHBIE U
Apudmernueckue NEUCTBUS C | mecATUYHBIE JApOOM, BBIMOJHATH TMpeoOpa3oBaHus ApoOel, BbIOMpATH
OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU. | coco0, TMPUMEHSATh CBOMCTBa  apU(PMETHUECKUX  JEHCTBUHM  AJs
OtHowuenue. JleaeHre B JaHHOM OTHOLIEHUH. | pallMOHAIN3alluU BIUYMCICHUH.
Macmra6, npornopuus. CocTaBniTh OTHONICHHUS U TMPOMOPIMH, HAXOAUTH OTHOIIECHHE BEIUYHH,
[Tonsitne mporieHTa. BhruncieHue mpoleHTA | ACIUTH BEIMYUHY B JAHHOM OTHOIIICHUH.
OT BEJIMUMHBI ¥ BEJIMYHUHBI IO €€ MPOLIEHTY. Haxoauth 3kcnieprMeHTanbHbIM IMYyTEM OTHOLIEHUE JUIMHBI OKPYKHOCTH K
Pemienne TEKCTOBBIX 3ajay, COAEPKAIIMX | €€ quaMeTpy.
JIpOoOH U TIPOIIEHTHI. WNuTepnpetupoBaTh MacmrTad Kak OTHOIICHHE BEIWYHH, HaXOIUTh
[Ipaktndeckas pabora «OTHOIIEHWE IJIMHBI | MacIITal IJIaHa, KAPThl U BBIYUCISATH PACCTOSIHUS, HCIIONB3Ys MacIITa0.
OKPY>KHOCTH K €€ TuaMeTpy». OOBACHATH, UTO TAaKOE MPOLEHT, YHOTPEOIATh 000POTHI peun CO CIOBOM
«TporeHT». BpIpaxkaTh TPOLEHTH B ApOoOSX W OpoOM B TMPOICHTAX,
OTHOLLIEHHUE ABYX BEJIMUMH B MIPOLICHTAX.
BbIYncnsTh IPOLEHT OT YMCIIa U YUCIIO 110 €T0 MPOLIECHTY.
OKpyTrIsITh IPOOH U MPOLIEHTHI, HAXOAUTH MPUOTUKECHUS YUCEIL.
Pemate 3agaun Ha 4acTd, MPOICHTHI, MIPOTIOPIIMHU, HA HAXOXKIECHUE TPOOH
(mporieHTa) OT BENUYHMHBI M BEIMYUHBI 1O €€ IpoOu (MPOIEHTY), TpoOHu
(mporieHTa), KOTOPBIN COCTABIISIET OJlHA BeIMYMHA OT Jpyroi. [IpuBoauTs,
pa3dupaTh, OLEHUBATH PA3IUYHBIC PEIICHUS, 3aMHCH PEIICHUNH TEKCTOBBIX
3azad.
W3Bnekarp uHpOpMaIuioo W3 TaOMUIl U JOUArpaMM, HHTEPIPETHPOBATH
TaOJIMYHbIE JIaHHBIE, ONpEAeNATh HauOoiblllee M HaWMEHbLIee U3
MPE/ICTABJICHHBIX JTAHHBIX.
Harasignas OceBas CUMMETpHUSL. LentpanpHas | Paco3HaBaTh Ha dYepTexkax M M300paKeHUSX, U300paxaTb OT PYKH,
reoMeTpusi. CUMMETpUS. CTPOUTH C TIOMOILIBIO HWHCTPYMEHTOB (GuUrypy (OTpe3oK, JIOMaHYIo,

Cummetpus (6 9)

[TocTpoeHne cuMMETPUYHBIX QUTYP.
[TpakTuueckas pabora «OceBasi CHMMETPHUSI.
CuMMeTpHsl B IPOCTPAHCTBE

TPEYrOJbHHUK, HPSIMOYTOJBHUK, OKPYKHOCTb), CHUMMETPUYHYIO JaHHOMN
OTHOCUTEIILHO MPSIMOM, TOUKH.
Haxoautb npumepbl CHMMETPUH B OKPY’KaIOIIEM MUDE.
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MogenupoBath n3 Oymaru ABe (pUIypbl, CHMMETPUYHBIE OTHOCHUTEIIBHO
OpsIMOM; KOHCTPYMpPOBaThb TI'€OMETPUUECKHE KOH(PUIYpalUH, HCIONb3Ys
CBOWCTBO CUMMETPHH, B TOM UYHUCIIE C TOMOIIBIO LU(PPOBBIX PECYPCOB.
HccnenoBath cBoOWCTBa M3YyYEHHBIX (UIYp, CBSA3aHHBIE C CUMMETpUEH,
UCTIONIB3Ys KCIIEPUMEHT, HaOJI0IeHHe, MOAECTUPOBAaHNE.

O60CHOBBIBaTH, OIPOBEPraTh C IOMOIIIbIO KOHTPIPUMEPOB YTBEPIKIECHUS O
CUMMETpUHU QUTYD.

Broipaxenus c
oyxkBamu (6 4)

[Ipumenenne
MaTEeMaTUYECKUX
MIPEIIOKEHU.
bykBeHHBIC  BBIp@XKECHMS U YHUCJIOBBIC
MTOICTAHOBKH. bykBeHHbIE PaBEHCTBA,
HAaXO0KJICHUE HEU3BECTHOIO KOMIIOHECHTA.
DOopMYyIIBL.

JUIS 3anUCH
BBIpaKCHUN 5

OyKkB

Ucnonp3oBare  OykBeI  ansi  00O3HAUeHWs] YHCEN, TP  3alUCH
MaTeMaTHYECKUX YTBEP)KICHHUH, COCTABIISATh OYKBEHHBIC BBIPAKEHHS I10
YCIIOBHIO 33]IauH.

HccnenoBaTh HECHOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIb30BaTh
OYKBBI [UI UX 3aIHCH.

Boruncnare yncnoBoe 3HaueHHE OYKBEHHOT'O BBIPAKEHUS MPHU 3aJaHHBIX
3HAYEHUSIX OYKB.

3anuceiBaTh (OPMYNBI: MEPUMETpa © IUIOIAAM MPSIMO- YTOJIBHUKA,
KBaJpaTa; JJIMHbBI OKPYXHOCTH, IUIOIIAAN KPYTa; BBIIOJIHATh BBIYUCICHUS
10 ATUM (OpMYJTIaM.

CoctaBiath (OpMyJibl, BBIPAXKAIOIINE 3aBUCUMOCTU MEXAY BEIUYMHAMMU:
CKOpOCTb, BpeMs, pacCTOsSHHE, II€Ha, KOJHYECTBO, CTOMMOCTb;
IPOM3BOUTEIBHOCTh, BpeMsl, 00BbEM padOThI; BBIIOIHATE BBIYUCICHHS 110
3TUM (hopMyIIam.

Haxonutb HeM3BECTHBIN KOMITIOHEHT apu(PMETHICCKOTO JACHCTBHUA.

Harasanas
reomerpusa. Purypnl
Ha mwiockocTH (14 1)

YeTsIpEXYTroJIbHUK, [IPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpssMOyTONBHUK,
KBaJapar: CBONCTBA CTOPOH, YIJIOB,
UaroHaJIen.

W3mepenue yrioB. Buabl TpeyroibHHUKOB.
[lepumerp  mHOrOyrosibHuka.  Ilnomanp
¢urypsl. @opmysbl MepuMeTpa U IUIOLIAIU
psIMO- YTOJIbHUKA. [Tpubnmxeénnoe

U3MepeHue Imiomaan Guryp.
[TpakTudeckas pabora «Ilnomans kpyray.

N3006pakaTh Ha HEJIMHOBAHHOW M KJeTyaToil Oymare ¢ MCIHOJIb30BAHHUEM
4epTEKHBIX HHCTPYMEHTOB YETHIPEXYTOIBHUKH C 3aJJaHHBIMU CBOHCTBAMH:
C MapaJUIeTbHBIMU, MEPIEHINKYISPHBIMU, PABHBIMUA CTOPOHAMH, MPSIMBIMH
yTJIaMH U JIp., PABHOOEAPEHHBIN TPEYTOJIbHHUK.

[Ipenmarate 1 06CyXaaTh CIOCOOBI, AITOPHUTMBI TOCTPOCHHS.
HccnenoBaTh, HMCIONB3ys AKCIIEPUMEHT, HAOJIOAEHHE, MOJEINPOBAHUE,
CBOWCTBA TIPSIMOYTOJIbHUKA, KBajpaTa, pa30MBaTh Ha TPEYrOJbHHUKH.
OO00CHOBBIBaThH, ONPOBEPTaTh C MIOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHHS O
NpsSMOYTOJIBHUKE, —KBajpaTe, paclo3HaBaTb BEPHBIE M  HEBEPHBIC
YTBEPKICHHSL.
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N3MepaTe U CTPOUTH C HMOMOIIBIO TPAHCHOPTHpA YIJIbI, B TOM YHUCIE B
MHOTOYTOJIbHUKE, CpaBHUBATh YIJIbl; pPaclo3HaBaThb OCTpbIE, TMpPSMBIE,
TYIIbIE, pa3BEPHYTHIE YIIBI.

Pacno3naBarts, n300pakaTh OCTPOYTOJIbHBIN, MIPSIMOYTOJIbHBIM,
TYIOYTOJIbHBIN, paBHOOEAPEHHBII, pABHOCTOPOHHUNA TPEYTOJbHUKH.
BbluncnaTe nepuMerp MHOTOYTOJbHUKA, IUIOMIAJb MHOTIOYTOJIbHHMKA
pa3OueHneM Ha MpPSIMOYIOJbHUKHM, Ha paBHbIE (UTYpbI, HCIIOJIB30BATh
METPUYECKUE €IUHULIBI U3MEPEHUS JJIMHBI U TUIOLIA M.

Hcnonp3oBate npuOIMKEHHOE U3MEpPEHHE JUIMH U IUIOIaAed Ha
KjeTyato Oymare, NpHOMMKEHHOE W3MEPEHHE [UIMHBI OKpPY)KHOCTH,
IUIONIA/IN KpyTa.

ITosoxuTENLHBIC
oTpHLATe/IbHbIE
qucjaa (40 u)

H

Lensie YHUCIIA. Mopyns
reoMeTpuyecKkas HHTEpIpeTanus
YuciioBble IPOMEKYTKH.

ITonoxxurenbHble U OTpPULATEIBHBIE YMCIIA.

qHCa,
MOJIYJISL.

CpaBHeHue IIOJIOXKUTEIBHBIX u
OTPHULIATENIBHBIX 4Hced. ApupmeTnyeckue
JEUCTBUS c MIOJIOXKUTEIIbHBIMU u

OTpI/II_IaTeJIbHBIMI/I YHUCJIaMHA.
Penrenuie TeKCTOBEIX 3a1ad.

[IpuBoaNTE MpUMEPHI UCTIOIB30BAHUS B PEATbHOMN KU3HU MOJIOKUTEIbHBIX
Y OTPHULIATEIbHBIX YNCEN.

N300paxxaTh 1enble 4uciaa, I[OJIOKUTEIbHBIE U OTPHULATENIbHBIE 4YHCIA
TOYKAMM Ha YHUCIIOBOM NPSMOH, MCIIONb30BaTh UUCIOBYIO MPSIMYIO IS
CpaBHEHMsI YHCE.

[IpumensTh npaBuia cpaBHEHUS, YIOPSAJOUMBATH LIEJIbIE YMCIIA; HAXOJUTh
MOJyJIb YHUCIIA.

@opMynupoBaTh  IPaBWJIA  BBIUUCIEHHUA C  IOJOKUTEIBHBIMU U
OTPULIATENIBHBIMU YHUCJIAMH, HAaXOJUTh 3HAYCHMsI YMCIIOBBIX BBbIPAKEHUI,
coJiepKaluX ACHCTBUS C NOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIAMHU.
[TprMeHATh CBOMCTBA CIOXKEHUS U YMHOXKEHHUS Ul IPe0Opa3oBaHus CyMM
U IIPOU3BEINCHUMN.

IIpencrasiienune
JaHHBIX (6 1)

[IpsmoyronpHas cUcTeMa KOOpAMHAT —Ha
wiockoctd.  KoopauHatel  TOYKM — Ha
IUTOCKOCTH, abcIyicca M OpIMHATA.
Cronbuarblie U KpyroBble JUarpamMmbl.

[TpakTrueckast pabota «IToctpoenue
JIarpaMmm.
Pemenne TEKCTOBBIX 3a/lay, COJAEPIKAILIUX

JAaHHBIC, NPCACTABJICHHLIC B Ta6n14uax n Ha
JuarpaMmax.

OOBSICHATP W WUTIOCTPHPOBATH IOHATHE TPSIMOYTOJIBHONH —CHCTEMBI
KOOpAWHAT Ha IUIOCKOCTHU, HCIIOJIB30BATh TCPMUHOJIOTHUIO, CTPOUTH HaA
KOOPJMHATHOM TIJIOCKOCTH TOYKH M (DUTYPHI 1O 3aJlaHHBIM KOOpAWHATAM,
HaXOIUuTb KOOPAHWHATHI TOYCK.

Yutath cTONOUATHIE 1 KPYTOBBIE AWArpaMMbl; HHTEPIIPETUPOBATH JaHHBIC;
CTPOUTH CTOJIOUATHIE TUATPAMMBI.

Hcnonp3oBath HMHGOpPMALUIO, MPEACTABICHHYI0 B Ta0mumax, Ha
AuarpaMmmax i peieHus TEKCTOBBIX 3aAa4 U 3a/ia4 U3 peaJII)HOfI KH3HU.
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Harasanas
reomerpusi. Durypnl B
npocrpanctse (9 4)

[IpsMOyTONBHBIA  MapajuieNenunen, Kyo,
npu3Ma, MMpaMuaa, KOHYC, IMHIUHID, Iap U
chepa. HM3o0OpakeHHe MNPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr pa3BEPTOK
MHOTOTPaHHHUKOB, IWIIMHIIPA  KOHYCA.
[TpakTnueckast padota «Co3manue Mmojeneit
IPOCTPAHCTBEHHBIX (PUTYDPY.

[Tonsatne o00BEMA; EOUHHIBI W3MEPEHUS
00BEMa. O06BéM IPSIMOYTOJIBHOTO
napajuienenumnesaa, kyoa, Gopmysnsl oobEMa.

Pacno3sHaBaTh Ha 4YepTekax, pUCYHKaX, ONHUCHIBaTh NUPaMHUIy, MPU3MY,
WINHJP, KOHYC, 1Iap, U300pakaTh UX OT PyKH, MOJEINPOBATh U3 OyMard,
IUIACTUIIMHA, TpoBOJOKM U Jp. IlpuBoauTe mnpumepbl O0OBEKTOB
OKPY’KaIOMIeTo MUPa, HMEIONINX (OPMBI Ha3BaHHBIX TEIl.

Hcnonp3oBaTh TEpMUHOJOTMIO: BeplIMHA, pedpo, TpaHb, OCHOBAHME,
BBICOTA, PaAUyC U AUAMETp, pa3BEPTKA.

W3yuath,  uCHoONBb3ys  OSKCIEpPUMEHT,  HaOJIoJeHHEe,  H3MEpEeHHe,
MOJIEJTMPOBAaHUE, B TOM YHCJIE€ KOMIBIOTEPHOE, M OIUCHIBATh CBOMICTBa
Ha3BAaHHBIX TeJl, BBIABJIATH CXOACTBA M Pa3iMuUsA: MEXIY NUPAMUIOH U
PU3MOI; MEXAY LWINHIPOM, KOHYCOM U IIApOM.

Pacno3HaBath pa3zBEPTKH Mapajuienenunena, Kybda, Mpu3Mbl, MUPAMUIBL,
KOHyca, IWIMHApPA; KOHCTPYHMpPOBaTh JaHHbIE Tela U3 pa3BEPTOK,
CO3/1aBaTh UX MOJEIIN.

CoznaBaTh MOJENM MPOCTPAHCTBEHHBIX (uUryp (M3 Oymaru, NMpPOBOJIOKH,
TUTACTUIIMHA U JIp.).

N3mepsaTs Ha MoOenax: ATUHBI pEOEp MHOTOIPaHHUKOB, IHaMETp LIapa.
BeiBouth hopmyny 00bEMa IPSIMOYTOIBHOTO NMapajuIeIenuIeaa.
Boruncnsate nmo ¢opmynam: 00bEM MPSAMOYTOJIBHOIO Mapasulesenunena,
Ky0a; HCIOJIb30BaTh €IUHMIIBI U3MEpPEeHHUs 00BEMA; BBIUUCIATH OOBEMBI
TeJ, COCTaBJICHHBIX W3 KyOOB, NapasuIeJeNuIeoB; peniath 3aJaud ¢
peaIbHbl MU JaHHBIMHU.

IToBTOpEHUE,
00001IEHME,
cUCTeMAaTH3AIUs
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB
KypcoB 5 um 6 KkjaccoB, o0o0OIIeHHE W
CUCTEMAaTU3als 3HaHUH.

BbruncnsaTe 3HaYeHUS BBIPAKCHUMN, COACPXKAIIMX HATypaJIbHBIC, LEIBIC,
HOJIOKHTEIbHBIE U OTPULATEIbHBIE YUCIIA, OOBIKHOBEHHBIE U JICCATUYHBIC
JpoOu, BBIIOIHSTH IPEOOPa30BaHUS YUCEI U BBIPAXKECHUH.

Bribupath croco0 cpaBHEHHUS YMCENl, BBIUMCICHUH, IPUMEHITH CBOWCTBA
apuMeTUYECKHUX JCHCTBUN JUIsl pallMOHATIN3AIMHA BBIYUCIICHUH.

Pematp 3a1aun U3 peanbHON KU3HU, IPUMEHATh MATEMATUYECKUE 3HAHUS
JUIS pEIIeHus 3aa4 U3 JPYTUX IPEIMETOB.

Pemrate 3amaum pasHBIMH CIIOCOOAMH, CPaBHUBATh, BBIOMPATh CIIOCOOBI
peILIeHus 3aJa4uH.

Ocy1ecTBISITh CAMOKOHTPOJIb BBINIOJIHAEMBIX JACHCTBUNA U CaMOIPOBEPKY
pe3yJIbTaTa BHIYMCICHUM.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9
KJIACCAX

MHNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiS€TCA OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHA 00ECIIEYMBAET U3YUYECHUE IPYTUX JUCLHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAMMO IS
NPOAOKEHUS 00pa30BaHUs U B TTOBCEIHEBHOMN KU3HU. Pa3BuTHE Yy 00yUarommxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUs MaTEMAaTUYECKON HayKOM SIBJICHHUM U MPOIIECCOB
B NpUpOJIE U OOIIECTBE, POJM MATEMATHYECKOTO MOJICTUPOBAHUS B HAYYHOM
NO3HAaHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ KayeCTB MBIILICHUS, HEOOXOAUMBIX /I aJanTallid B COBPEMEHHOM IHU(PPOBOM
obmectBe. M3ydenme anreOpbl oOecrieuymBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHUYHOCTH MHBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkaeHUsI. OCBOCHUE Kypca alreOpbl 00eCreunBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHUSI OOYYarolIMXCs: OHM HWCHONB3YIOT JCIyKTUBHBIE U
WHIYKTUBHBIE pacCyKJIeHus, 0000IIeHe U KOHKPETU3alllio, a0CTparupoBaHue 1
aHanoruto. OOyyenue  anreOpe  mpeamnoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOATEILHON  JICSITEIbHOCTH O0O0YyYalolUXCsi, IO3TOMY CaMOCTOSATEIbHOE
pelieHune 3aa4 SBISIETCS peaau3alreil 1eaTeIbHOCTHOTO MPUHIIUITA 00yYeHH .

B cTtpyktrype mporpammel yueOHOro Kypca «Airedpa» st OCHOBHOTO
o011ero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOAUYECKUE
JuHUY: «Yucna v BRIUKCICHUN», «ANTeOpandecKue BhIPAKCHUNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxmas U3 3THX CoAep)KaTEIbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
IpYyTMMH €ro JHHUAMH. B Xome wu3yueHuss ydeOHOro Kypca oOydaromuMmcs
MPUXOJIUTCS JIOTHYECKH PACCYy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3pIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax
MaTEMaTUYECKOro 00pa30BaHUsl U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIUMUCS
OCHOB  yHHUBEpPCAJIBHOIO MareMmartudeckoro si3pika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaAKTED.

Conepxanne nuHUA «YWcla W BBIUKCICHUS» CIYKAT OCHOBOM JJIs
JaJIbHEHIIIeT0 U3YYEHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYarONIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCETHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBS3aHO C palMOHATBHBIMH M HUPPAMOHAIBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM
IPEACTABICHUA O JEHCTBUTEIBHOM YHCIE. 3aBEpUICHUE OCBOEHHS YHUCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conepxanue ABYyX  alreOpaviueckKux JIMHUH —  «AjredOpanueckue
BBIpAKEHUS» U «YPaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
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oOy4Jaromuxcss MaTeMaTH4eCKoro ammnapara, HeOOXOAUMOro AJid peuieHus 3ajady
MaTE€MaTUKH, CMEKHBIX MPEAMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3adad. Ha
YPOBHE OCHOBHOTO oOwHIero oOpa3oBaHMs Y4YeOHBIM Marepuan TpyHIupyercs
BOKPYI' pAallMOHAJbHBIX BBIpKEHUU. Auredpa JAEMOHCTPUPYET 3HAYEHUE
MaTEMaTUKH KakK SI3bIKA JUISl TTOCTPOEHUST MAaTEMaTHYECKUX MOJENel, omucaHus
MPOLIECCOB U SBJICHHM peanbHOrO Mupa. B 3amaum oOydeHus: aiaredpe BXOIST
TaK)Ke JajbHEHIIIee Pa3BUTHUE ANTOPUTMUYECKOTO MBIIUICHHS, HEOOXOJIMMOTO, B
YaCTHOCTH, JJSi OCBOGHMsSI Kypca HWH(GOPMAaTUKHU, M OBJIAJICHHUE HaBbIKaMU
JeNyKTUBHBIX paccyxkaeHuil. [IpeoOpasoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pPa3BUTHUIO BOOOPaKEHUs, CHOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPUECTBY.

Copmepxxanne  (yHKIMOHATBHO-TpaUUECKOM  JMHMM  HAIeIeHO  Ha
NoJlydeHHue  OOydaloIIMMHCS  3HAHUM O  (PYHKOUSAX KAk  BaKHEWIIen
MaTE€MaTUYeCKOM MOJENU JJis ONHMCAHUS M HCCIEAOBAHUS Pa3HOOOpPa3HBIX
IpOLIECCOB U ABJICHMM B Tpupoae u obmiectBe. M3ydenwe wmarepuana
CIIOCOOCTBYET pa3BUTUIO Yy OOYYaIOIMIMXCS YMEHHS MCIOJIb30BaTh pas3InyHbIC
BBIPA3UTENIbHBIE CPEJCTBA fA3bIKA MAaTEMATHUKH — CJIOBECHBIE, CHMBOJUYECKUE,
rpajguueckue, BHOCUT BKJIaJ B (QOpMUpPOBAaHUE TMPEACTABICHUM O poOJU
MaTE€MaTHUKH B Pa3BUTUU IIUBUIU3AIMNH U KYJIbTYPBHI.

B 7-9 knaccax usy4aetcsi y4eOHbIH Kypc «Airedpa», KOTOPBIA BKIIIOYAET
CIIEIyIOIME OCHOBHBIE paslenbl coaepkaHus: «Yuciaa W BBIYMCICHUD,
«Anredpanyeckue BIpaXKEHUs», « Y paBHEHUS U HEPABEHCTBAY, « DYHKIIUN.

COAEPKXAHME OBYUYEHUA
7 KJIgACC

Yuciia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECSATHUYHBIE, EPEXO] OT OAHOW (OPMBI 3aNUcCU
npobeit k apyroil. lloHsATue panMOHaNbHOrO 4YHCINA, 3alUCh, CPaBHEHHE,
yHOPSAOYMBAHUE  PAlMOHAIBHBIX  4Yuced. Apudmernueckue JEHCTBUS €
palMOHAIBHBIMY 4yMuciamMu. Pemenue 3aza4 U3 peaibHOM IPAKTUKKA HA 4acTH, Ha
JTpoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTelieM: OIpeneeHune, mnpeoOpa3zoBaHUe
BBIPQXXEHHUI HAa OCHOBE OIpEeeIeHHs], 3aUCh 00NbIINX yucen. [IpomeHTsl, 3anuck
IPOLIEHTOB B BUJE poOU U ApoOM B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHOM ITPAKTUKH.

IIpumeHeHne IIPU3HAKOB  JIEIMMOCTH, DPAa3jIOKEHUE Ha MHOXKUTEIN
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTH, B TOM 4HWClI€ TpsiMasi W oOparHasd
IIPONIOPLUOHAIBHOCTH.

AJredOpanyeckue BbIpaKeHU s

[IepemeHHbBIE, YMCIOBOE 3HAYCHUE BBIPAXKEHUS C IIEPEMEHHOMN. JlommycTUMBIE
3Ha4YeHUs lepeMeHHbIX. [IpeacraBienre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE

% CoxpansieTcst comepkanne U 00bEM MaTepuana, MpeICTaBIeHHoro B mpumepHoii OOIl — s TpeThero roga
o0Oyuenns Ha yposHe OOO.
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(dopmynsl. Beraucnenus no popmynam. IlpeobpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
IPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJIEHUS MOAOOHBIX CIaracMbiX.

CBoOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHounensl 1 MHOTOWIEHBl. CTenieHp MHOrowieHa. Ciio)keHue, BBIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXKEHHUS: KBaapar
CyMMBl M KBaJpar pasHocTu. Popmyisia pasHOCTH KBaaparos. Pasmoxenue
MHOI'OYJICHOB Ha MHOKUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHHSA, MpaBHJa IpPeoOpa3oBaHUS ypaBHEHUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JInHelHOe ypaBHEHHE C OAHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEHHOTO
YPaBHEHMS, pELICHHE JIMHEUHBIX ypaBHEHHMU. COCTaBIE€HHE YpPaBHEHUM IIO
YCJOBHIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMS MEpEMEHHBIMU U ero rpaduk. Cucrema aByX
JIMHEMHBIX yPaBHEHUU C JBYMs IIepeMEHHbIMU. PemeHune cucreM ypaBHEHHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl penieHus: TEKCTOBBIX 3alad C HMOMOUIbIO
CUCTEM YPAaBHECHHH.

DOyHKUUHA

Koopnunara touku Ha mnpsamoi. YwucioBele npoMmexyTku. PaccrosHue
MEXKIY IBYMSI TOUKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u opanHara
TOYKHM Ha KOOPJIMHATHOM II0ocKocTH. [IpuMepsl rpadukoB, 3aJaHHBIX (POPMYIIaMH.
Yrenne rpadukoB peanbHbIX 3aBUcuMocTei. [lonstne ¢ynkuuu. I['paduk
¢bynkuuu. CroiicTBa pyHkumil. Jlunelinas pynkuusd, e€ rpapuk. ['paduk GyHkum
y = |x|. I'paduueckoe pemicHHUEe TUHCHHBIX YPABHCHHA W CHCTEM JIMHCWHBIX
YPaBHEHUM.

8 KUIIACC®

Yucaa u BeruncieHusi. Ksaaparueie KopHu

KBanparnsiil KOpeHb U3 UncHa.

[lonsiTue 00 wuppanuoHambHOM uucie. JlecaTuunble TPUOTIKEHUS
VUPPALMOHAIBHBIX YUCEIL.

JelictButenbHble ynciaa. CpaBHEHUE IEMCTBUTEIBHBIX YUCEIL.

ApudmMernueckuil KBaJpaTHbIA KOPEHb.

YpaBHeHUE BUIA X2 = a.

CpoiicTBa apudmeTnyeckux KBaApaTHBIX KopHed. IIpeoOpazoBaHue
YUCJIOBBIX BBIPAXEHUM, COAEPKAIIUX KBAIPATHBIE KOPHHU.

Yucia u BprunciaeHus. CTeneHs ¢ meabiM 0Ka3aTeaemM

CreneHb ¢ LeIbIM IMOKA3aTENEM.

CranpapTHas 3anuch 4ucia.

0 MpemycmarpuBaercs yBenuuenne y4eGHOTO BpEMEHH Ha W3ydeHHE TEMATHUECKHMX pasienoB «Umcma u
BBIYUCIICHUS» U «AJTe0pandeckue BEIpakeHns». V3ydeHne mporpaMMHOTO MaTepraia o TEeMaTHIeCKUM pa3zaenam
«YpaBHEHUS U HepaBeHCTBa» N «DyHKIHMN» MpeaycMaTpuBaeTcs Ha 5-oM rofy ooydenus Ha yposae O0O.
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Pa3mepsl 0OBEKTOB OKpy»Karomero mMupa (0T 3JIEMEHTapHbIX YacTUL [0
KOCMHYECKUX 00BEKTOB), JUIUTEIHLHOCTh MTPOLIECCOB B OKPYKAIOIIEM MUPE.

CBOICTBA CTENEHU C LEIBIM MOKA3aTENEM.

AuredOpandeckue Boipa:kenusi. KBagparHplil TpéxdiieH

KBanparaeiii  TpéxwieH. Pa3znokeHue KBagpaTHOro TpEXWIeHa Ha
MHOHUTEIIN.

AJire0OpanvecKkue BbIpakeHus. Asiredpanveckas apoon

Anrebpandeckast 1po0b. [lonycTUMble 3HAUE€HUsI IEPEMEHHBIX, BXOIAIIUX B
anreOpanyeckre BbIpaxkeHus. OCHOBHOE CBOWCTBO anredpamyueckoil JapoOwu.
Coxkparienue apooei.

CrnoxeHrie, BRIUMTAHUE, YMHOKCHUE U JIEJICHUE anreOpandecKux ApoOei.
[IpeoOpa3zoBaHue BBIpaXXEHUI, COAEpKAIUX alredpanyeckue Jpoou.

O06001meHne U cuCTEeMaTH3AUSA U3YYEeHHOI0 MaTepuasia

[ToBTOpEHHE OCHOBHBIX MOHATUM M METOJOB Kypca 8 kiacca, 0000IieHne
3HAHUM.

9 KIIACC
11

YpaBHenus u HepaBeHcTBa. KBajpaTHble ypaBHeHUs

KBanparnoe ypaBuenue. HenosnHoe kBagpaTHOE ypaBHEHHE.

dopMmyra KOpHEN KBaIpaTHOro ypaBHeHus. Teopema Buera.

Pemenue ypaBHeHU#, cBOASMIIMXCS K KBaapatHbIM. [Ipocteitmme npoOHO-
palMOHAJIbHBIE YPaBHEHMUS.

Pelenne TeKCTOBBIX 337a4 ¢ TOMOILBIO KBAJIPATHBIX YPaBHEHUIA.

YpaBHeHus u HepaBeHCTBA. CHUCTEeMbl ypABHEHMI

JIuneitHoe ypaBHEHHE C JABYMsSI IEPEMEHHBIMHU, €ro TpaduK, MNpPUMEpPHI
pelieHusl ypaBHEHHM B 1IEJIbIX YUCIaX.

Pemienne cucrem AByX JIMHEMHBIX YpPaBHEHUN C JBYMs NEPEMEHHBIMHU.
[IpuMepsbI pelieHus] CUCTEM HEIMHENHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU.

['paduueckas uHTEpIIpETAIIUsl YPABHEHHS C ABYMS MIEPEMEHHBIMU U CHCTEM
YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPABHEHUM.

YpaBHeHnus u HepaBeHcTBa. HepaBeHncTBa

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

HepaBencTtBo ¢ opHOW mnepeMeHHOW. JIMHEHHbIE HEpAaBEHCTBA C OJIHOU
NepeMeHHOM MW uX pemeHne. CHCTEMBl JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU U UX PEIICHUE.

N300pakeHne peleHns JMHEHHOr0 HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOU
PSAMOM.

DOyakuun. OCHOBHBIE MOHATHS

[lonsitne ¢ynkuuu. OO6nacTb ONpeAeNeHus W MHOXKECTBO 3HAUYCHMIA
¢bynkuuu. CiocoOsl 3a1anus pyHKIUH.

I'padux pynkumu. CoiicTBa GyHKINH, UX OTOOpakeHUe Ha Tpaduke.

1 [Ipenycmarpupaercst yBenuueHHEe y4eGHOrO BPEMEHH HA H3ydeHHE BCEX TEMATHUECKHX —Dase/ioB,

MPEACTABJICHHBIX IJIA JaHHOTO roaa O6yquI/Iﬂ.
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DOyHkuuu. Yuciaosbie pyHKUUH

Urenne u nocrpoenue rpagukoB pyHkuuii. Ilpumepsl rpadukoB QpyHKIUH,
OTPaKAIOIIUX PEATBHBIEC MPOLECCHI.

OYHKIMY, OINUCHIBAIOIINE TMPSAMYI0 W OOpaTHYI MNPONOPLHUOHAIbHBIC
3aBUCUMOCTH, UX rpaduku. ['unepbona.

I'paduk pyHKIMM y = X2,

Oyuxuan y = x2,y = 3,y = VX, y = |x|; rpadudeckoe pemreHne ypaBHeHmi
Y CUCTEM YPaBHEHUH.

O0001meHne U cUCTEeMATH3AUMS U3YYEHHOT0 MaTepHaJia

[ToBTOpEHNME OCHOBHBIX MOHSTHUM W METOAOB KypcoB 7, 8, 9 kiaccos,
0000111eHrEe 3HAHU.

9 KJIACC

Yucia u BbluucjaeHus. JleicTBUTEIbHbIE YU CJIA

PaunoHnanbpHble ynciaa, MppaMoOHAIbHBIE YKCIIa, KOHEYHbIE U O€CKOHEYHBIE
JecATUYHbIE ApoOH. MHOXKECTBO NEMCTBUTENIbHBIX YUCEN; JEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUYHbIe JecATUYHbIe IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKIy MHOKECTBOM JIEUCTBUTEIBHBIX YHCEI U MHOKECTBOM TOUEK KOOPAMHATHOM
MIPSIMOM.

CpaBHeHME JIEHCTBUTENBHBIX YHUCEN, apU(PMETHUECKUe JEHCTBUS C
JNEeUCTBUTEIBHBIMU YUCIIaAMU.

[TpubinkEHHOE 3HAYEHUE BEIUYHUHBI, TOUHOCTh NPUOIMKEHUS.

Oxpyrnenue yncen. [Ipukuka 1 oueHKa pe3yabTaTOB BBIUMCICHUH.

YpaBHEHUS U HEPABEHCTBA. YPAaBHEHUS € OJJHOH MepPeMEeHHOM

JIuneliHOE ypaBHEHME. Penienne ypaBHEHHM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHHE. Penienue ypaBHEHNN, CBOAAIIMXCS K KBaJAPATHBIM.
bukBanpaTHbie ypaBHEHHUS.

[Ipumepsl  pelieHusT ypaBHEHUM TPETbEWM U YETBEPTOU  CTENCHEU
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue qpoOGHO-panimoHaIbHBIX YPaBHEHU.

Pemennie TeKCTOBBIX 3aj1a4 alnreOpandeckuM METOOM.

YpaBHeHus u HepaBeHcTBAa. CucTEeMbl yPABHEHU I

JluneitHoe ypaBHEHUE C ABYMS TIEPEMEHHBIMH U €T0 rpaduK.

Cucrema IByX JINHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU U €€ PEIICHHE.
Pemenne cucrem AByX YpaBHEHUH, OJHO M3 KOTOPBIX JUHEWHOE, a JIPyroe —
BTOPOU CTENEHHU.

['padrueckas mHTEpHIpETALIMA CUCTEMBl YPABHEHUI C IBYMS IIEPEMEHHBIMHU.

YpaBHenus u HepaBeHcTBa. HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

JIuHerHbIE HEPAaBEHCTBA C OJIHOM IIEPEMEHHON U UX PEIICHUE.

CucTteMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHON U UX PELICHUE.

KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE.

I'padmyeckass uHTEpIIpeTalisg HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DOyHKUUHA
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KBagparnunas ¢pyHkuus, e€ rpaguk u ceorictsa. [lapabomna, koopArHATHI
BEPIIMHBI Tapad0JIbl, 0Cb CAUMMETPHUH MAPaAOOJIbI.

Crenennble (yHKIHMH C HATYPAJIbHBIMU NTOKA3aTesiMu 2 U 3, ux rpaduku 1
CBOWCTBA.

I'paduku pyskimii: y =kx,y=kx +b,y = E, y=x2,y=x3y=vx, y=|x|

YuciioBble MOCIE10BATEIbHOCTH

ITousiTHEe YKUCIIOBOM MOCIICIOBATEILHOCTH.

3aaHue MocieI0BaTeIbHOCTH PEKYpPpPeHTHOU (hopmysoit u Gpopmyoi N-ro
YJICHA.

ApudmeTrnueckas U reomerpudeckas mnporpeccur. @opmyiel N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcuii, CyMMBI TIEPBHIX N YJICHOB.

N300paxkeHre 4ieHOB apU(METUYECKOM M TE€OMETPUYECKOW MpPOrpeccHid
TOYKaMHU Ha KOOPJAMHATHOM MIOCKOCTH.

JIMHEWHBIN U SKCTIOHEHIUAIBHBIN POCT.

CI10HBIE TPOLICHTHI.

IToBTOpEHME, 00001ICeHHUE, CHCTEMATH3ALMS U3YYEHHOT 0 MaTepMa.na12

UYucna ¥ BbIYUCIICHUS (3alKCh, CPABHEHUE, JNEUCTBUS C JACHCTBUTEIHHBIMU
YKCJIaMH, YMCIIOBas IpsiMas; NPOLEHTHI, OTHOLICHHUs, IPOIOPLMH; OKpPYIJIEHHE,
PUONIMKEHUE, OIICHKA; PEIICHUE TEKCTOBBIX 33/1a4 apu(PMETHISCKUM CITIOCOOOM).

MNPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anrebpa» B 7-9 Kiaccax JOIDKHO
oOecreunBaTh JOCTIKEHHWE YKa3aHHBIX HIDKE IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

7 KIIACC

Yucsia v BbIYUCTICHUS:

— BBITIOJHSATH, COUYETAsl YCTHBIC W TMHChbMEHHBIC MPUEMBI, apu(METHICCKHE
JEUCTBUSA C PAIIMOHAILHBIMU YHCIIAMH;

— HAXOAWTh 3HAYCHHS UYHCJIOBBIX BBIPAKEHUN; MPUMEHATH Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHHWH JIPOOHBIX BBIPAKCHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE IPOOH;

— MEePEXOUTh OT OJHOM (hOPMBI 3aMKUCU YKCEN K Apyrou (mpeoOpa3oBbIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JECATUYHYIO IPOOBb);

— CpaBHUBATH U yMOPSAJ0UYMBATH PAllMOHATBHBIC YUCIIA;

— OKPYTJISITh YKCIIA,

— BBITIOJIHATh TPUKHIKY W OIEHKY pe3yJbTaTa BBIYUCICHUH, OICHKY
3HAYEHUH YUCIIOBBIX BBIPAXKEHNH;

— BBITIONHATH JCHCTBUS CO CTETICHSAMU C HATypaJbHBIMH IMOKA3aTEISIMU;

— TPUMEHATh TPHU3HAKH JICTUMOCTH, pa3IOKCHHE Ha MHOKUTETH
HATypaJbHBIX YUCE;

12 TIpenycmarpuBaeTcsi MOBTOPEHHE SIEMEHTOB COICPIKAHHSA YUeOHON TMCLMILIMHBI, OCBAMBABINErOCs HA 1 — 5
rogax obyuenus Ha ypoBHe OOO. Jlomyckaercs pacrpenelieHHe JaHHOTO MaTephalia IO COOTBETCTBYIOIINM
TEMaTHYECKUM pa3JieliaM, OCBaMBa€MBIM Ha 6-oM roxy oOyderus Ha yposHe OOO.
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— pemaTrh NPaKTUKO-OPUEHTUPOBAHHBIE 3a[1a4M, CBS3AHHBIE C OTHOLIEHUEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYHH, IPOLEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PEICHU 3aJa4 ¢ YYETOM OTPAaHUYEHUM, CBSA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaEMbIX OOBEKTOB.

AJire0OpanvecKkue BbIPAKEeHHS

— UCIOJIb30BaTh AIre0pandecKyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSITh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia,

— HaXOJWTh 3HAuY€HUs OYKBEHHBIX BBIPAXCHHUM MpU 3aJaHHBIX 3HAYEHHSIX
IIEPEMEHHBIX;

— BBINOJIHATH NpPEOOpa3OBaHUsl LEJIOr0 BBIPAXEHUS B MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK;

— BBINOJHATh YMHOXXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHA Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyYMMBbI U KBaJipaTa pa3HOCTH;

— OCYIIECTBJIATh PAa3JIOKEHUE MHOTOWICHOB HA MHOXXHUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENS, TIPYNIUPOBKU  CIAraeMbix,
npuMeHeHus1 (GOpMyJT COKPAIIEHHOTO YMHOXKECHHUS,

— TMPUMEHATh MPeoOpa3OBaHUsI MHOTOWICHOB Jisi PEHICHUS pPa3IudHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX [TPEAMETOB, U3 PEAIbHOW MPAKTUKH,

— HCHOJIB30BAaTh CBOMCTBA CTEIIEHEM C HATYPAJIbHBIMU IOKA3aTEISAMU IS
peoOpa3oBaHUs BBIPAKCHHUH.

YpaBHeHUS U HEPABEHCTBA:

— pemaTh JUHEWHBIC YPAaBHEHUS C OJHOM NEPEMEHHOMU, NPUMEHSS IPaBUiIa
[Iepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepaTs, ABnseTCA
JIM YUCJIO KOPHEM YPaBHEHUS;

— NPUMEHSTH rpaduyecKue METOAbl IPU PEUICHUH JIMHEWHBIX YpaBHEHUN U
UX CUCTEM;

— noaOupaTh MPUMEPHI Map YUCEN, SBISAIOMIUXCSA PEHICHUEM JMHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMU,

— CTPOUTHh B KOOPJIMHATHOM IJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
JBYMsI TEPEMEHHBIMU; TMOJb3YysICh IpaUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
YpaBHEHUS;

— pemarb CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU, B
TOM 4HcIie TpadhuIecKH;

— COCTaBJISITh M pElIaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H ITOJy4YEHHBIN pe3yJIbTar.

Koopaunarel u rpadpuxku. DyHKUun

— Ha KOOpPJAMHATHOM MpsMON H300pakaTb TOYKH, COOTBETCTBYIOIIHUE
3aIaHHBIM KOOpAMHATAM, Jy4YH, OTPE3KH, WHTEPBAJIBI; 3allMChIBATh YHCIIOBBIC
IPOMEKYTKH Ha alNre0OpandyeckoM s3bIKe;

— OTME€YaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATAM;
CTpouTh rpaduky uHEHHBIX GyHKUMA. CTpouTh rpaduk GyHKIHUH Y = X;

— ONHCHIBaTh C TIOMOIIBIO (YHKIMNA H3BECTHBIE 3aBHUCHUMOCTH MEX]Y
BEJINYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHUE, II€HA, KOJMYECTBO, CTOUMOCT;
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IPOU3BOAUTEILHOCTD, BpeMs, 00BEM pabOTHI;

— HaXOJIUTh 3HaUYCHHUE (PYHKIIMU IO 3HAYCHUIO €€ apTyMEHTa,

— MOHUMATh rpadUuecKuil cnocod MpeACTaBICHUS U aHaIu3a HHPOPMALIHH;
W3BJIEKATh U MHTEPIPETUPOBATh HHGOPMAIIUIO U3 IPadUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

8 KIIACC

Yuciia ¥ BBIYUCTCHUSA !

— UCIOJIb30BAaTh HAYAJIbHbIEC MIPEACTABICHUSI O MHOXKECTBE JE€HCTBUTEIbHBIX
YUCEN JUIsl CPAaBHEHMsI, OKPYTJIICHUS ¥ BBIUYMCIICHUH; N300paXkaTh JCHCTBUTEIHHBIC
Yyyclia TOYKaMH Ha KOOPJAWHATHOM MPSAMON;

— TPUMEHSTH TOHATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS; HAXOAUTH
KBaJpaTHbIE KOPHH, MCIOJIb3Ys MPU HEOOXOJMMOCTH KAJIbKYJATOP; BBHIMOJHATH
npeoOpa3oBaHUs BBIPAXKEHUM, COACPKAIIUX KBAJApPATHbIE KOPHU, HCIOJIb3YS
CBOMCTBA KOPHEWH;

— MCTOJIB30BaTh 3aMUCH OOJBIINX U MaJIbIX YUCEN C TTOMOIIbIO AECATUYHBIX
npoOeii u creneHeit yucia 10;

AJuire0OpanvecKkue BbIPaKEeHU:

— TIPUMEHATHh TIOHATUE CTENEHW C LEJIbIM II0KA3aTeJIeM, BBIIOIHATh
npeoOpa3oBaHus BEIPAKECHHH, COJEPKAIIUX CTETICHH C 1IETbIM ITOKa3aTeNeM;

— BBITIOJTHATH TOKJIECTBEHHBIC TPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYWICHAMH U alreOpandecKuMH APOOsIMHU;

— pacKJaJbIBaTh KBAJIPATHBIN TPEXUJIEH HA MHOKUTEIIH;

— OPUMEHATHh NMPEe0OPa30BAHUS BBIPAKEHUHN I PEIICHUS Pa3IMYHbIX 3a7a4
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 peaIbHON MPAKTUKH.

9 KIIACC

YpaBHeHHs U HEPABEHCTBA!

— peuiath JUHEWHbIC, KBaAPATHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHUS,
CBOISILIMECA K HUM, CUCTEMBI JIByX YPaBHEHHI C IBYMS IEPEMEHHBIMH,

— IPOBOJIUTH MPOCTEUIIINE UCCIECTOBAHNS YPABHEHUN U CUCTEM yPaBHEHHI,
B TOM YHCIE€ C TpPUMEHEHHEeM TrpadUyecKux MpeacTaBlieHuil (yCTaHaBIUBATh,
MMEET JIM YPABHEHUE WM CUCTEMA YPAaBHEHHI PEIIEHUs, €CJIU UMEET, TO CKOJIBKO,
U 1p.);

— MEePEeXOAUTh OT CIIOBECHOW (DOPMYIMPOBKHU 3ajauu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WU CHUCTEMbl ypaBHEHUH,
WHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3aJayd  IOJyYEHHbIN
pe3yJibTar;

— TMPUMEHSTH CBOMCTBA YHMCJIOBBIX HEPABEHCTB JJIs CPABHEHUS, OLICHKH,
pelarh JMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHCTEMBI;, /1aBaTh
rpadMuecKyr0 WUTIOCTPAIIMI0 MHOXECTBA pELICHUM HEPaBEHCTBA, CUCTEMBI
HEpPABEHCTB.

DOYHKIUU:

— MOHUMATh M UCTOJIb30BaTh (DYHKIIMOHAIBHBIE MOHSTHUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHUsI); OMNpEeNeisaTh 3HaueHHE (YHKIHMHU IO 3HAYCHUIO
apryMeHTa; ONpeIeNsITh CBOMCTBA GyHKIUU 110 €€ rpaduKy;
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. k
— CTPOMTb rpaQUKK IeMeHTapHBIX GYHKIMA Buaa y = -, y = x?,y=x3y=

Vx, Y = [X|; OIIHCHIBATH CBOICTBA YHCIOBOI QYHKIHH IO ¢ rpaduKy.
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Yuciaa 1 BBIYMCICHUSA:

— CpaBHUBATh U YIOPSIJIOUYMBATH PAIIMOHATBHBIE U UPPALIMOHAIIBHBIC YNCIA;

— BBINOJHATh apU(PMETUUYECKHE JCHUCTBUS C PAIMOHAIBHBIMU YHCIAMH,
coueTasl YCTHbIE U TMHUCBMEHHBIC TMPUEMBI, BBITIOJHATH BBIYUCICHUS C
UppalMOHATIbHBIMU YUCJIAMU;

— HaxXOJWUTh 3HAYEHHUs CTENEHEH C LENbIMM MOKA3aTeSIMU U KOPHEW;
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAKECHHUIA,

— OKpYIJISITh JCHCTBUTENIbHBIE YHUCIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIUNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUU.

YpaBHeHUs U HEPABEHCTBA:

— pemiaTh JUHEWHbIC U KBAJIpATHBIC YPaBHEHMUS, YPABHEHUS, CBOJSIIHECS K
HUM, MPOCTEUIINE TPOOHO-pAlMOHATILHBIC YPABHEHHS,

— pellaTh CUCTEMbI ABYX JUHEUHBIX YPABHEHUU C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISICTCS TUHEUHBIM;

— pelath TEKCTOBbIE 3aJlayd aireOpanyeckuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH;

— IPOBOJUTH MPOCTEUIIINE UCCIECTOBAHNS YPABHEHUN U CUCTEM yPaBHEHHIA,
B TOM YHCIE C TNpUMEHEHHEeM TrpaduyecKux MpeAcTaBlieHuil (yCTaHaBIUBATh,
MMEET JIM YPABHEHUE WM CUCTEMA YPAaBHEHHI PEIIEHUsI, €CJIU UMEET, TO CKOJIBKO,
U 1p.);

— pelllaTh JUHEWHbIE HEPABEHCTBA, KBaJpPAaTHbICE HEPABEHCTBA; M300paxaThb
pelIeHue HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB;

— pemaTh CHUCTEMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBAJpaTHOE HEPABEHCTBO; H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSAMOM, 3alMUCHIBATh PEIICHUE C TIOMOIILIO CUMBOJIOB,;

— UCIIOJIb30BaTh HEPABEHCTBA IIPU PEILIEHUU PA3JIMYHbIX 3a7a4.

DYyHKIUU:

— pacrno3HaBaTh (PYHKIMK HM3yYEHHBIX BUIOB. [loka3piBaTh cXeMaTHYeCKH
pacrnoioKeHue Ha KOOPJAWHATHOM MIIOCKOCTH rpadukoB (PpyHkIui Buma: y = kx,

y=kx+ b y= E
3HaYeHUH K03((PULIMEHTOB; ONUCHIBATh CBOMCTBA (QYHKIHII;

— CTPOUTH U U300pakaTh CXEMaTUUYECKH I'padUKU KBaJpaTUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIHI 110 X rpaduKam;

— pacmo3HaBaThb KBaJpaTUUHYIO0 GQYHKIUI0 10 ¢dopMyle, NPUBOAUTH
IpUMEpHI KBaAPAaTUUHBIX (YHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPUH;

Apudmerndeckass 1 reOMeTpPHYECKasi IPOrPECCHH;

— pacro3HaBaThb apU(PMETHUECKYI0 M T€OMETPUYECKYIO IPOrPECCHH IPHU
Pa3HbBIX CIIOco0ax 3aaHus;

— BBINOJHATh BBIYUCIEHUS C UCIHOJb30BaHMEM (GOpMyd N-TO ujeHa
apu(PMETUYECKON U TeOMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX N UJIECHOB,

— M300pa)kaTh WIECHBI MOCIEIOBATENIBHOCTH TOYKAMU Ha KOOPJIMHATHOM
IIJIOCKOCTH;

— pelarh 3a4a4M, CBA3aHHBIC C YHCIOBBIMU MIOCIEA0BATEILHOCTIMU, B TOM

y=ax2+bx+c y=x2y=1x Yy = Xl B 3aBUCHMOCTH OT
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YHUCIIE 3a/1a4¥ U3 PEAIbHOM >KM3HU (C UCIIOJIb30BAHUEM KAJBKYJSATOPA, HU(POBBIX
TEXHOJIOTHUHA).



7 KIIACC

TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe mIaHupoBaHUE MO anredpe MpeICTaBIeHO Mo rojgaM ooyueHus (7—9 knacchl).

OCHOBHBIC BUJIBI IEATETLHOCTH O0YYAIOIIUXCS TIEPEUNCIICHBI PU U3YUYEHUN KaKIOM TEMbI M HAIIPABJICHBI HA IOCTIKCHHE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepedeHb BUIOB NESITEIHHOCTH MOXET OBITh PACIIMPEH WM COKpamiéH — ¢ y4ETOM
BO3MOHOCTEH M OTpaHUYEHUN 00yJaronIuXcsi, 00YCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MTPU MATOJIOTHH CITyXa.

Oo01ree kommuecTtBo yacoB — 102 yaca.

Tembl (TeMaTHUYECKHUE

OcHoBHoOe coaep:kaHne

OcHOBHbBIE BU/BI 1€ATCJIBHOCTH Oﬁy‘lalOIIII/IXCH

0JI0KN/MOLYJIN)
Yucaa u | [lonsaTe pannoHanbHOrO YKCa. B meyenue yuebmnoco 200a: moHUMAaTh, NPUMEHATH B CAaMOCTOSITEILHOU
BBIYMCJICHHS. Apudmernueckue necTBUs C | peuu, BOCIPHUHUMATD (CIIyXO3PUTEIbHO W/WIM Ha CIyX C Y4ETOM YPOBHS

PanuonajanHbIe YucIa
(25 4)

paIoHATbHBIMU YHCIIAMHU.
CpaBHeHue, yrnops10UMBaHUE PAllMOHAIbHBIX
YHCEIL.

CreneHb ¢ HaTypaIbHBIM TOKA3aTEJIEM.

Pemenne OCHOBHBIX 3ajady Ha JpoOw,
MPOIIEHTHI U3 PeabHOMN MPAKTUKH.
[Mpu3Haku  JENMMOCTH, pPAa3JIOKEHUS  Ha

MHOKHTENH HAaTypaJIbHbIX YUCEIL
Peanbnsle 3aBucumoctu. Ilpsimast u oOpatHas
IIPONOPLUOHATIBHOCTH.

CIIyXOpEUeBOTO pa3BUTHS OOy4yalOUIUMXCS) W JOCTATOYHO BHATHO W
€CTeCTBEHHO BOCIIPOU3BOJUTh TEMATHUYECKYI0) H TEPMHUHOJOTHUYECKYIO
JEKCUKY, a TaKXe JIeKCHKY 10 OpraHu3alud y4eOHOW esTeIbHOCTH.
BeImonHATE (OoHETHYECKYIO 3apsaKy. Mcmoms30BaTh AakTHIBHYIO (YCTHO-
JTAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIBEHOTO CPEJICTBA OOIIICHHSI.

Ilo oxonuanuu Kaxicoou yueOHOU uemeepmu: BOCIPUHUMATH Ha CIyX U
BOCTIPOM3BOIUTH TEMATUYECKYIO U TEPMHHOJIOTHUYECKYIO JIEKCUKY YIeOHOM
JVICIIMTUIAHBI, @ TAKXKe JICKCHKY TI0 OPTaHU3aIlUH YIeOHOH NesITeTbHOCTH.
CucremaTu3upoBath W oOoramarh 3HaHUS 00 OOBIKHOBEHHBIX W
JECATUYHBIX APOOSX.

CpaBHUBaTH W  YNOPSAAOYMBATH  JIpOOM, TpPEeoOpa3oBbIBas  IMPHU
HEOOXOJMMOCTH JECATUYHBIC TPOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
NECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO JECITUYHYIO IPOOB.

[TpuMmeHsTh pazHOOOpa3HbIe CIOCOOBI M MPUEMBI BBIYUCICHUS 3HAYCHUIA
JPOOHBIX BBIpaKEHHM, CoepKaIX OOBIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHATh TPU HEOOXOJUMOCTH JECATHYHYIO JpOOb OOBIKHOBEHHOW W
OOBIKHOBEHHYIO JIECATUYHOMN, IPUBOJUTH BhIpaXeHHE K (hopme, Haubosee
yIoOHOW JUIsi BBIYUCIICHHUH, MpeoOpa3oBhIBaTh JIPOOHBIC BBIPAXKCHUS Ha
YMHOXEHUE H JCJICHWE JCCATUYHBIX JIpoOed K JCUCTBHUSAM C IEIBIMU
YHCIIAMH.

[TpuBOIUTE YUCIIOBBIE W OYKBEHHBIC MPHUMEPHI CTENEHU C HATYpPAIbHBIM
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nokasaTteneM, OOBSCHSS 3HAYEHHsS OCHOBAHMSA CTEMEHH U TMOKa3aTels
CTCTICHW, HAXOJUTh 3HAueHWs cTeneHed Buma a™ n (@ — Jroboe
panoHaIbHOE YUCIIO0, N — HATYPAJIbHOE YHUCIIO).

[Tonumarhe cMbICT 3amucH OOJBIIUX YUCENT C TOMOIIBI0 JAECATUYHBIX
npoOeit u cteneHelt yrcna 10, MpUMEHATh UX B PEAIbHBIX CUTYaIIHSIX.
[IpuMeHATh NpU3HAKU ~ JEIUMOCTH, PA3JIOKEHUS HAa  MHOXHUTEIU
HaTypaJIbHbIX YUCEI.

Pemath 3a1aun Ha 4acTH, IPOIEHTHI, IPOMOPIIUHN, HA HAXOXKICHHUE POOU
(mporieHTa) OT BEIMYMHBI W BEJIMYUHBI 10 €€ apobu (MpOIEeHTY), Apodou
(mporieHTa), KOTOPBIA COCTABISET OJHA BEMUYMHA OT Apyroi. IlpuBoauTs,
pa3bupath, OLIEHWBATH PA3IMYHbIE PEIIECHUS, 3aIIUCH PEIICHUH TEKCTOBBIX
3a1a4.

PacriosnaBath ¥  OOBSCHATH, ONUpasCh Ha OIpeneieHHs, MPsSMO
PONOPLUOHATBHBIE H 00pAaTHO MPOMOPLUOHATIBHBIC 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU; TPUBOJUTH MPUMEPBI 3THUX 3aBUCUMOCTEN U3 pEaIbHOrO
MUpA, U3 JPYTUX YUeOHBIX IPEAMETOB.

Pemate mnpakTUKO-OPHEHTHPOBAHHBIE 3a7aud Ha JIpolw,
OpSMYIO ¥ 00paTHYIO MPONOPIMOHAILHOCTH, TPOTOPIIHH.

MIPOIICHTHI,

Auaredpanvyeckue
BbIpa:keHus (27 4)

bykBennble  BbpaxkeHus.  IlepemeHHble.
Honyctumblie 3HAYCHUS MEPEMEHHBIX.
DopMyIIbL.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKCHUH,
PAcKpBITHE CKOOOK M MPHUBEICHHE MOT00HBIX
CllaraeMbIX.

CpoiicTBa  cTeneHu C  HaTypaJIbHbIM
IIOKa3aTeJIEM.

MHorouseHsl. Cnoxenue, BBIUNUTAHUE,
YMHOKEHHUE MHOTOYJICHOB. DopmyJibl
COKpAIIEHHOI0  yMHOXeHus. Pazmoxenue

MHOT'O4YJICHOB Ha MHOXXUTCIIN.

OBnaneTs anredpanyeckord TEPMHUHOJIOTHEH U CUMBOJIMKOM, TIPUMEHSTh €&
B IIPOIIECCE OCBOCHUS y4eOHOTO MaTepHaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPAKEHHN NPHU 3aJaHHBIX 3HAUYCHUSAX
OYKB; BBITIOJIHATH BEIYHCIICHUS 10 (DOPMYIIaM.

Bremonusate  mpeoOpa3oBaHUs  LIETIOTO  BBIPAKEHUS B
MPUBEICHUEM TIOJJOOHBIX CIIATaeMBIX, PACKPBITHEM CKOOOK.
BBINOMHAT YMHOXKEHHE OJHOYJIeHa Ha MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSITH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa Pa3HOCTH.
OcylecTBIATh  pa3loKEHHE MHOTOWICHOB HA MHOXUTENIM MYTEM
BBIHECCHHUS 32 CKOOKHM OOIINEro MHOXXHTENS, NPUMEHEHUS (OPMYIIbI
pa3HOCTH KBAIPaToOB, (HOPMYJI COKPAIIEHHOTO YMHOKEHHUSI.

[IpumensTh mpeoOpa3oBaHME€ MHOTOWICHOB /Ui PELICHUS Pa3IMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHON MPAKTHKH.
3HaAKOMUTBCS C UCTOPHEH pPa3BUTHUSI MATEMATHUKH.

MHOTI'O4JICH
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YpaBuenus 7
HepaBeHcTBa (20 4)

VYpaBHeHuE, npaBuiaa  MpeoOpazoBaHMs
YPaBHEHUS, PABHOCWIBHOCTb YPABHEHUH.
JIuneiiHoe ypaBHEHUE C OAHOW NEPEMEHHOM,
peuleHue JIMHEHHBIX YpaBHEHUW. Pemienue
3a/1a4 C IIOMOUIBIO YPaBHEHUM.

JInneliHOEe ypaBHEHME C IBYMsI IEPEMEHHBIMU
U ero rpaguxk.

Cucrema JByX JHMHEWHBIX YypaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Pemenne cucrem ypaBHEHUH CIOCOOOM
MOJICTAHOBKH M CLIOCOOOM CJIOXKEHUS.

Pemiaty JMHEHHOE ypaBHEHHE C OJIHOW MEPEMEHHOM, MPUMEHsST MpaBUIia
nepexojila OT MCXOJHOTO YypaBHEHUS K paBHOCWIBHOMY eMmy Oolee
npoctoro Buzaa. IIpoBepsATs, SABISETCS JM KOHKPETHOE YHUCIO KOPHEM
YpaBHEHUS.

[TonGupaTth mpuMepbl Map 4YHCeNd, SBISAIOIIUXCA PEUICHHEM JUHEWHOTro
YpaBHEHUS C IBYMs [I€PEMEHHbBIMHU.

Crpouth B KOOPIMHATHOM IUIOCKOCTH TpadUK JIMHEHHOrO ypaBHEHHUS C
JIBYMsI TE€PEMEHHBIMH; IMOJIb3YACh TpaduKoOM, MPHUBOIUTH MPUMEPHI
pElIeHNs] ypaBHEHHUS.

Haxomute pemieHwe CHCTEMBI JBYX JIMHEHWHBIX YpaBHEHUM C JByMs
NIEPEMEHHBIMH.

CocTaBnsTh U pemiaTb ypaBHEHHE WJIH CUCTEMY YpPaBHEHUM MO YCIOBHIO
3a/la4l, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
IIOJIY4€HHBIA pe3ysbTar.

Koopaunarsl "
rpapuxku. DyHKIUH
(24 4)

Koopaunara Touku Ha IpsIMOH.

Uucnoseie pomMexyTKkH. PaccrosHue mMexay
JIBYMsI TOYKaMU KOOPAMHATHOU IIPSMOM.
[IpsimoyronbHast cucTtemMa KOOpJAMHAT Ha
wiockoctd. [Ipumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. YUrteHue TpaduUKOB peaNTbHBIX
3aBUCUMOCTEM.
[Tonsitne  QyHKIHIM.
CaoiicTBa pyHKIUH.
Jluneiinas ¢ynkuusa. Iloctpoenue rpaduka
auHelHOW  ¢yHkuuu. ['padux  PyHkunMM

y = [xl.

I'padux  ynkun.

Ha xoopauHaTHONH mnpsMON H300pa)xaTh TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpDAMHATAM, JIy4H, OTPE3KH, UHTEPBAJbl; 3allUChIBATh UX HA
anreOpanyeckoM s3bIKe.

Otmedats B KOOPAMHATHOM ITUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAUHATAM;
CTPOUTH TpaUKU HECIOKHBIX 3aBUCHUMOCTEH, 3alaHHBIX (OpMyJIaMHu, B
TOM YHCJIEe C TOMOIIBIO ITU(GPOBBIX JTabOpaTOPHUi.

[IpumensTh, M3y4aTh HPEUMYIIECTBA, HHTEPIPETUPOBATH TIpapUueCKuii

croco0 TMpEeACTaBlICHHWs W aHalu3a  pPa3HOOOpa3HOW  >KM3HEHHOH
UHpOpMaLIUY.
OcBauBath  moHsATHE  (GYHKUUH,  OBJaJeBaTh  (QYHKIHMOHAIBHOM
TEPMUHOJIOTHEN.

Pacrnio3naBath nuHeElHY0 QyHKIH0 Y = KX + b, onmuceiBaTh €€ CBOMCTBA B
3aBUCHMOCTH OT 3HaueHH K03 durreHToB K u b.

Ctpouts rpaduku TuHeiiHOW QyHKIUH, QyHKIUH Y = |X|.

Wcnonb3oBath nudpoBbie pecypchl A MOCTPOSHUs TpadUKOB (PYHKIMH 1
U3y4eHUs. UX CBOHCTB. [IpMBOAUTH MpHUMEpHI TMHEHHBIX 3aBHCUMOCTEU B
peabHBIX MPOIIECCAaX M SBJICHHSIX.
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IToBTOpPEHME
00001eHue (6 4)

[ToBTOpEHNE OCHOBHBIX TMOHSITUH M METOJIOB
Kypca 7 kiacca, 000011eHIe 3HAHUH.

BeiOupare, NpUMEHATH OLIEHUBATh  CIIOCOOBI  CPaBHEHMS  YHCeET,
BBIUMCJIEHUH, TPe0Opa30BaHUi BbIpAKEHUM, PEILICHUS] YpaBHEHUI.
OcCy1ecTBISATh CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUA M CaMOIPOBEPKY
pe3ynbTara BRIUMCICHUN, TIPeoOpa3oBaHui, IOCTPOCHUIA.

Pewiats 3amaun U3 peaabHOM JKU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUSA
JUISL peIIeHus 3a/1a4 U3 IPYTUX MPEeIMETOB.

Pemate TekcToBBIE 3ajlauM, CpPaBHMBATh, BBHIOMpATh CIOCOOBI pEIICHUS
3aJ1a4H.




8 KVIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.
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TeMbl (TeMaTHYECKHE

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH Oﬁy‘lalOHlI/IXCH

0JI0KH/MOLYJIN)

Yucaa u | KBasipaTHblif KOpeHb U3 yucia. B meuenue yuebnoco 200a: mMOHUMATh, MPUMEHSITH B CAMOCTOSITEIHHOM

BbIYMCJICHUSI. [TonsiTue 00  WppalMOHATBHOM  YHCJE. | peYH, BOCIIPUHUMATH (CIYXO3PUTENbHO U /UM HA CIyX C YYETOM YpOBHS

KBaapatuble kopum | [lecatuynsie NPUOIKEHUS | CTyXOPEUYeBOr0 Pa3BUTHSL OOYYAIONIUXCS) © JOCTATOYHO BHATHO U

(22 v) HppaOHAIbHBIX YUCEIL. €CTECTBEHHO BOCHPOMU3BOJUTh TEMATHYECKYID W TEPMHUHOIOTHYECKYIO
JelicTBUTENBHBIE YHCIa. CpaBHeHHE | JIGKCHKY, a TaKKe JIEKCHKY [0 OpraHu3aliil y4eOHOW JesSTeIbHOCTH.
JIEHCTBUTEIIbHBIX YHCET. Bremonuate (GoHeTnueckyro 3apsaaxy. Vcrnonb3oBaTh NaKTHIBHYIO (YCTHO-
ApudmeTndeckuii KBaJpaTHBIA KOPEHb. JTAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIBHOTO CPENICTBA OOIICHHS.
VpaBHeHue Buja x2 = a. Ilo okonuanuu kadxcooi yueOHoU uwemeepmu: BOCTIPUHUMATh Ha CIyX U
CsoiictBa  apu(METHYCCKHUX  KBaJAPAaTHBIX | BOCIPOU3BOIUTH TEMATHUECKYIO M TEPMHHOJIOTUYECKYIO JIEKCUKY Y4eOHOMH
KOpHEH. [Ipeo6paszoBanue YHCIIOBBIX | JUCIHILTUHBL, @ TAK)KE JIEKCUKY 10 OPraHU3allK YIeOHOM JesTeIbHOCTH.
BBIpQKCHUH,  cojepxamux  KkBajapaTHele | DopMynupoBaTh  onpefeneHHe — KBaJApaTHOrO  KOpHSA M3 4YHCIA,
KOPHH. apu(pMeTUYECKOTo KBaPaTHOTO KOPHSI.

[IpumensaTh onepanuio H3BJIEUEHUS KBAaJgpaTHOTO KOpPHSA M3 4HCIA,
UCTIOJIB3Ys IIPU HEOOXOIUMOCTH KAJIBKYJIATOP.

OueHuBaTh KBaJpaTHbIE KOPHU IEJIBIMH YHUCIAMU M JECATUYHBIMHU
JIPOOSMH.

CpaBHUBaATh U YNOPSIOUYMBATH pallMOHAIbHBIE U MppallMOHAIbHbIE YHCIIa,
3alMCaHHbIE ¢ IOMOUIBIO KBaPATHBIX KOPHEH.

HccnenoBars ypaBHEHHE X2 = a, HAXOJUTh TOYHBIE M TNPUOIKEHHBIE
KopHU ipu a > 0.

HccnenoBate  cBOWCTBA KBaApaTHBIX KOPHEH, IPOBOAS
9KCHEPUMEHTBHI C UCIIOJIb30BAaHUEM KaJIbKYJIATOPA (KOMIIBIOTEPA).
Jloka3piBaTh CBOMCTBA apU(PMETUUECKUX KBAJPATHBIX KOPHEW; MPUMEHSITh
UX JJIs Ipeo0pa3oBaHMsl BEIPAKECHUH.

BoinonusaTe npeoOpazoBaHusl BBIPAXKEHHM, COJEp)KalIUMX KBaJpaTHbIE
KOpHU. BpbIpaxaTp nepeMeHHble U3 TE€OMETPHUUECKUX U (PU3UUECKUX

dbopmy.

YHCJIOBBIC
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BbruncnsaTe 3HAYEHUS BBIPAKEHUH, COJEp)KAIMX KBaJpaTHbIE KOPHH,
UCIOJIB3YS IPU HEOOXOUMOCTHU KaJIbKYJISATOD.

Hcnonp3oBatk B XOA€ peUICHUSA 3aJay DJIEMEHTApHBbIC IPEICTaBICHUS,
CBSI3aHHBIE C MIPHOIKEHHBIMHA 3HAYCHUSIMU BEJTMYHH.

3HAKOMHUTBCS C UICTOPHEN Pa3BUTUS MATEMATHKH.

Yuciaa u
BBLIYHMCJIEHHS.
CrenneHb ¢ 1eJbIM
nokasaresiem (11 u)

CreneHsb ¢ LebIM I10Ka3aTelIeM.
CrannapTHas 3alMch YHUCIA.

Pa3zMepbl 00BEKTOB OKpyKarowero Mupa (0T
JIIEMEHTapHbIX YacTUL[ [0 KOCMHUYECKHUX
O00BEKTOB), UIMTEIIBHOCTh IPOLIECCOB B
OKpY’KaroIlleM MHUpE.

CBoiicTBa CTENEHU C LENIBIM IIOKA3ATEIEM.

@opMyIMpOBATH ONIPEAEICHNE CTEIIEHU C LEIBbIM IT0KA3aTEIEM.
[IpencraBnsaTh 3amuch OOJNBIIMX M MalbIX YHCEN B CTaHIAPTHOM BHIE.
CpaBHUBaTh 4KciIa U BEJIMUYUHBI, 3alIMCAHHBIE C MCIIOJIB30BAHUEM CTEIEHU
10.

Hcnonp30Bare 3ammMch 4uced B CTAaHAAPTHOM BHIE JUIS  BBIPAKEHUS
pa3MepoB 0OBEKTOB, JITUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIIEM MHPE.
®opmynupoBaTh,  3alKMChiBaTh B CHMBOJIMYECKON  dopme U
WJUTFOCTPUPOBATH IIPUMEPAMU CBOMCTBA CTEIIEHU C LEJIBIM ITOKA3aTEIIEM.
[IpumensaTp cBOMCTBAa cCTelmeHUW s NpeoOpa3oBaHUS  BBIPAKECHUH,
COIEpXKAIMX CTEIEHU C LEJbIM II0Ka3aTeneM. BBITONHATE NEHCTBUA C
YlyCcIaMM, 3alMCaHHBIMM B CTaHJApTHOM BHJE (YMHOXEHHE, JAEICHHUE,
BO3BEJICHHUE B CTENICHB).

AJiredpanyeckue KBagpartuslit TPEXWIEH. Pasnoxenune | Pacno3HaBath KBagpaTHBIA TPEXUIEH, YCTAHABIMBATH BO3MOXKHOCTH €rO
BBIPaKEeHMHSI. KBaJIpaTHOTO TPEXUYJIEHA HA MHOYKUTEIH. pa3ioKEeHUsI HA MHOXKHUTEIIH.
KBaaparubrii PacknaapiBaTh Ha MHOXKUTENN KBAAPATHBIA TPEXUWIEH C HEOTPUIATEIbHBIM
TpéxuieH (7 u) JUCKPUMUHAHTOM.
Auaredpanvyeckue AnreGpanueckas IpOOb. Jomyctumble | 3anuceiBaTh ~ anreOpandeckue  BbIpakeHus.  Haxomute  obOmacTb
BbIpaKeHUsl. 3HaYEHUs]  MEPEMEHHBIX, BXOAAIIMX B | ONPEAEICHUS PALMOHAIBLHOTO BHIPAKEHUS.
Auaredpanveckas anreOpanyeckue  BbIpakeHUs.  OCHOBHOE | BBIMOMHATH 4KMCIOBBIE MOJACTAHOBKH U BBIYHUCIATH 3HAUEHUE IPOOH, B TOM
Apoonb (22 4) CBOICTBO anredpandecKou JIPOOH. | YUCIIE C TIOMOIIBIO KATBKYISTOPA.
Coxpartienue 1pooeit. ®opmMynupOBaTH OCHOBHOE CBOMCTBO alireOpandeckoi Apodu U MPUMEHSTh
Cnoxxenue, BbBIUMTAHME, YMHOXKEHHE W | €ro JyIs MpeoOpa3oBaHUs JpOOei.
JIeJIeHne anredpanvyecKkux npobeil. | BeimonHATh AeiicTBUs ¢ anredpanyecKuMu ApOoOSIMHU.

[IpeoOpa3oBaHue BBIPAKEHHUH, COACPIKAIINX
anredpandeckue Ipoou.

[IpumensaTs npeoOpa3oBaHus BbIpRXXEHUN Ui pellieHus 3a1ad. BelpakaTh
nepeMeHHble U3 ¢opmya ((HU3NYECKHX, T€OMETPUUYECKUX, OMHUCHIBAIOIIUX
OBITOBBIC CUTYAIIHH).
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IToBTOpPEHME
00001eHue (6 4)

[ToBTOpEHNE OCHOBHBIX TMOHSITUH M METOJIOB
Kypca 8 kiacca, 000011eHIe 3HAHU.

BeiOupare, mNpUMEHATH OLIEHUBATb  CIIOCOOBI  CPaBHEHMsI  4HCel,
BBIUMCJIEHUH, TPe0Opa30BaHUi BbIpAKEHUM, PEILICHUS] YpaBHEHUI.
OcCy1ecTBISATh CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUA M CaMOIPOBEPKY
pe3ynbTara BRIUMCICHUN, TIPeoOpa3oBaHui, IOCTPOCHUIA.

Pewiats 3amaun U3 peaabHOM JKU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUSA
JUISL peIeHuUs 3a/1a4 U3 IPYTUX MPEeIMETOB.

Pemate TekcToBBIE 3ajaud, CpPaBHMBATh, BHIOMPATh CIIOCOOBI pEIIEHHS
3aJ1a4H.




9 KJIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.
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TeMbl (TeMaTHYECKHE

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH Oﬁy‘lalOHlI/IXCH

0JI0KH/MOLYJIN)
YpaBHenust u | KBanpartHoe ypaBHEHHUE. Henonuoe | B meuenue yuebrHoeo 200a: TOHUMATh, MPUMEHSITH B CAMOCTOSITEIBLHOM
HepaBeHCTBA. KBaJI[paTHOE ypaBHEHHE. peYH, BOCIIPUHUMATD (CITYXO3PHUTEIbHO W/WJIM Ha CIyX C y4E€TOM YPOBHS
KBaapaTubie dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHHS. | CIyXOPEYEBOIO pa3BUTHs OOYYAIOIMIMXCS) M JOCTATOYHO BHATHO U

ypaBHenus (17 1)

Teopema Buera.

Pemienne  ypaBHeHUM,  CBOAAIIMXCA K
KBaJIpaTHBIM. [Ipocretimue JIpoOHO-
paloHaIbHbIE YPaBHEHUS.

PemeHne TEKCTOBBIX 3aJad € IMOMOUIBIO
KBaJPAaTHBIX YPaBHECHUM.

€CTECTBEHHO BOCIPOM3BOJAWTH TEMAaTHYECKYH) M TEPMHHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alid Y4eOHOH JeATelIbHOCTH.
BeimonHATe GoHeTHuUecKyro 3apanKy. Vcnonp3oBaTh AaKkTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSL.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMHHOJIOIMYECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY IO OpraHU3aliK y4eOHOH NesTeTbHOCTH.
PacrioznaBaTh KBaJipaTHbIE YpaBHEHUSI.

3anuceiBaTh  QOpMYJTy KOpHEH KBaJApaTHOrO ypaBHEHUS; peulaTh
KBaJIpaTHbIC YPAaBHEHUSI — MTOJIHBIC U HE TIOJIHBIE.

[TpoBoANTH MpOCTEHIINE NCCIETOBAHMS KBAJPATHBIX ypaBHEHUI.

Pemiate  ypaBHEeHMs, CBOJALIMECS K  KBaJpaTHBIM, C IOMOIIbIO

npeoOpa30BaHUI U 3aMEHOM ITEPEMEHHOM.

Habmiogate 1 aHanu3upoBaTh CBSI3b MEXKAY KOPHAMH U KO3 (UIIECHTAMH
KBaJJpaTHOT'O YpaBHEHHUS.

dopmynupoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO TeopeMy, IPUMEHSThH
9T TEOPEMBI JUIsl peILICHHs 3a1a4.

Pemrate TEeKCTOBBIE 337a4yM adreOpamuecKuM CIIOCOOOM: TEPEXOAUTh OT
CJIOBECHOH (DOpPMYJIMPOBKM YCIOBHS 3ajjaud K anreOpandeckoil Moaenu
nyTéM COCTaBIICHHS YpPAaBHEHHS, pEIIaTh COCTABICHHOE YpaBHCHHE;
UHTEPIPETUPOBAThH PE3YNIbTaT.

3HAKOMUTBCS C UICTOPHEN pa3BUTHUS aJIreOphl.

YpaBuenus 7
HEPABEHCTBA.

JInnenHoe
HepeMeHHI)IMI/I,

ypaBHEHUE C
ero rpaduk,

JIBYMS
IPUMEpBI

Pacnio3naBaTh JTUHEHHBIE YPAaBHEHHUS C IBYMS IEPEMEHHBIMU.
Ctpouth rpaduku JMHEHHBIX YpaBHEHHH, B TOM YHCJIE MCIONb3Ys
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Cucrembl ypaBHeHHIl
(154)

pEILIEHNs] yPAaBHEHUH B LEJIBIX YUCIIAX.
Pemenne cucrem AByX JIMHEMHBIX YpaBHEHUN
¢ AByMs nepeMeHHbIMU. [IpumMepsl peleHus
CHUCTEM HEIIMHEWHBIX YpPAaBHEHUN C JBYyMs
[IEPEMEHHBIMHU.

I'paduyeckas uHTEpHpeTalus YpaBHEHHS C
JBYMs IIEPEMEHHBIMU U CUCTEM YPaBHEHMM C
JIBYMsI IIEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3alad C IOMOILBIO
CHCTEM YpaBHEHUM.

U(PPOBBIE PECYPCHI.
Pasznuyath napainsenbHble U IepeceKarorecs MpsiMble 0 UX YpaBHEHUSIM.

Pemate cucremsl ABYX JIMHEMHBIX YpPaBHEHUH C JBYMS IEPEMEHHBIMHU
MMOJACTAHOBKOM M CIIOKEHHUEM.

Pemarte mnpocreiimme cuUCTEMBI, B KOTOPBIX OJHO W3 YpPaBHEHUU HE
SIBISIETCS JIMHEHHBIM.

[IpuBoauTh rpaduueckyro MHTEPIPETAIUIO PEIICHUs YPaBHEHHS C IBYMS
MIEPEMEHHBIMU U CUCTEM YPABHEHMI C IBYMS MEPEMEHHBIMH.

PemaTh TekcTOBBIE 3a/1a4K anreOpanuecKuM CIocoOoM.

YpaBHeHnus 7
HepaBeHCTBA.
HepaBenctBa (14 4)

YucnoBbie HCPAaBCHCTBA U UX CBOICTBA.

HepasenctBo C OTHOU MEPEMEHHOM.
JIuneiinbie HEpPaBEHCTBA c OJIHOM
nepeMeHHoil u ux pemenue. Cucremsl

JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
U UX PEIICHHE.

N300paxkenue pelieHus JIUHENHOTO
HEPAaBEHCTBA W HUX CUCTEM Ha YHCIOBOU
IPSIMOA.

DopMynMpOBaTh CBOMCTBA YHUCIOBBIX HEPABEHCTB, UIUIKOCTPUPOBATH UX HA
KOOPAMHATHOM MpsMOil, TOKa3bIBaTh ajareOpanyecKu.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a1a4.

Pemate nuHEHHBIE HEpPAaBEHCTBA C OJHOW IMEPEMEHHOW, H300paXkaTh
pelIeHre HEPABEHCTBA HA YUCIIOBOM IIPSIMOA.

Pemate cucreMbl TMHEHHBIX HEPABEHCTB, U300pakaTh PELIEHUE CHUCTEMBI
HEPaBEHCTB HA YUCJIOBOU IIPSAMOM.

®ynkuun. OCHOBHBIEC
nousaTus (6 4)

[Tonsitne pynkuu. O6nacTh onpeneacHus u
MHOKeCTBO 3HaueHuil (yHkuuu. CrocoOsl
3a1aHust PyHKITUH.

I'paduk ¢yakiuu. CBoiicTBa (GYHKIUH, WX
oToOpakeHHe Ha rpaduke.

Hcnonp3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO M CHMBOJIHKY.
Boruncnate  3HaueHus — QyHKIUH, 3aJaHHBIX  dopMmylnamMu  (TIpU
HEOOXOJMMOCTH HCIOJIb30BaTh  KAJIBKYJISITOP); COCTaBISATH  TaOJUIIBI
3HAYeHUH QYHKIUH.

CtpouTth no ToukaM rpaduku GyHKITHI.
OnuceiBaTh  CBOMCTBA (YHKIIMU Ha
MpEe/ICTaBICHHUS.

Hcnonb30Bath (GYHKIIMOHATEHYIO TEPMUHOJIOTHIO U CUMBOJTUKY.
HccnenoBath mpuMepsl rpa@UKoOB, OTPaKAIOIIUX peajbHbIe MPOLECChl U
sBrieHusl. [IpUBOMUTH TpPUMEpPHI TMPOIECCOB W SBICHUN C 3aJaHHBIMU
CBOMCTBaMH.

Hcmonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JIJISI TIOCTPOSHUST TPaPUKOB
GYHKIMNA 1 U3yYEHUS UX CBOMCTB.

OocHOBe €€ TpadHuuecKoro
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®yukuuu. Yuciaosbie

Urenune u moctpoeHue rpadukoB (HyHKIUH.

Pacno3naBaTth BHAbI H3y4aCMbIX (1)YHKI_II/II‘/’I Iloka3wpIBaTh CXeMaTHYSCKH

Gynxuun (10 4) [Tpumeps! rpadukoB QyHKINN, OTpakalOLUUX | MOJOKEHNE HAa KOOPAMHATHOM IJIOCKOCTH rpadukoB QyHKUMN BUAa: y =
peabHbIE TPOIECCHI. x2 y=x3y=xy= x|
OyHKIMK,  ONMCHIBAIOIIME  TPSIMYI0 U | Mcnons3oBaTh  (PYyHKIMOHATLHO-TpaQUUecKhe  INPEeACTaBICHUS s
00paTHYI0 NPONOPIHNOHANEHEIE 3aBUCUMOCTH, pELIEHUs M UCCIENOBAaHNS YPABHEHUM U CUCTEM YPABHEHUU.
ux rpaduxu. ['mnepbona. [TpumMensTh M POBBIC PECYPCHI 7151 TOCTPOEHUS TPaPUKOB (PYHKITHIA.
I'padux pyakumm y = x2.
Oynkuun y = x2,y = x3,y = VX, y = |x|;
rpadudeckoe pernieHre ypaBHEHUN W CHCTEM
YPAaBHEHUM.

IloBTOpPEHME u | [loBTOpEeHne OCHOBHBIX TMOHATHH W METOJOB | BeiOMpaTh, NpPHUMEHSATh, OIECHHWBATH CIOCOOBI  CPaBHEHHS  YHCEIL,

00001enue (6 1)

KypcoB 7, 8, 9 kinaccoB, 0000IIeHIE 3HAHUIA

BBIUHCJIEHU, IPE0Opa30BaHUM BBIPAXKEHUM, PEILICHUS] YPaBHEHUIA.
Ocy1ecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUNA M CaMOIPOBEPKY
pe3yJbpTaTa BEIYUCICHUN, TPeoOpa30BaHUi, TOCTPOCHHUH.

Pematp 3amaun U3 peanbHON KU3HU, IPUMEHATh MATEMATUYECKUE 3HAHUS
JUIS peIeHus 3a/1a4 U3 IPYTuX MpeIMETOB.

Pemate TekcToBblE 3ajaud, CpaBHMBATh, BBIOMPATh CIIOCOOBI pEILEHHS
3a/1a4u.




61

9 KUIACC
Tembl (TeMaTHYecKHE OcHoBHOe coaepxaHue OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4aI0IINXCS
0J10KH/MOYJ1H)
Yucaa u | PanioHaneHble  4Hclia, HppalMOHANBHEBIE | B meuenue yueOHo2o 200a: TOHUMATh, MPUMEHSITH B CAMOCTOSITEIBLHOM
BbIYMCJICHUSI. 4yucna, KOHEUYHbIE u OecKOHEUYHbIE | peud, BOCTIPUHUMATH (CIIyXO3pUTENIbHO W/MIU Ha CIyX C Y4ETOM YpPOBHS
HelicTBUTEIbHBIE JECSTUYHBIE Ipoou. MHOKECTBO | CIIyXOpEUYEeBOTO pa3BUTHsSI OOYYAIOMIMXCS) M JIOCTATOYHO BHSATHO H
yucaa (13 1) JEMCTBUTENIbHBIX YHWCEN; JCHCTBUTEIbHBIE | €CTECTBEHHO BOCIPOM3BOAUTh TEMAaTUYECKYH0) M TEPMHHOJOTHUYECKYIO

griclia Kak OECKOHEYHBIE JCCSITUYHBIC TPOOH.
B3anMHO 0HO3HAYHOE COOTBETCTBHE MEXIY
MHOXCECTBOM ,HGfICTBHTeJILHBIX qUCCI1 )41
MHO>KE€CTBOM TOYEK KOOPJUHATHOU MPSIMOM.

CpaBHeHue JIEUCTBUTEIbHBIX qucern,
apumeTnyeckue JEHUCTBUS c
JIEUCTBUTENbHBIMU YHCIIAMH.

[TpubmmxkEénnoe 3HAUYEHHE BEJINYUHBI,

TOYHOCTH MPUOIIKEHUS.
Oxpyrnenue uwucen. Ilpukuaka U ouneHKa
pEe3yJIbTATOB BBIYMCIICHHUI.

JEKCUKY, a TaKXe JIEKCHKY IO OpraHu3aldd Y4eOHOW NesTeIhbHOCTH.
Bremonuate (GoHeTnueckyro 3apsaaxy. Vcrnonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIBHOTO CPEJICTBA OOIIICHHSI.

Ilo okonuanuu kadxcooi yueOHoU uwemeepmu: BOCTIPUHUMATh Ha CIyX U
BOCTIPOM3BOIUTH TEMATUYECKYIO U TEPMHHOJIOTHUYECKYIO JIEKCUKY YIeOHOM
JTUCHUILTUHBL, a TAK)KE JIEKCUKY 110 OpraHU3aliK y4eOHOU JesTeIbHOCTH.
Pa3BuBaTh npejcTaBiIeHUsI O YMCIAX: OT MHOXKECTBA HATYPAJIbHBIX YUCEIN
JI0 MHOKECTBA JIEMCTBUTEIbHBIX YNCEI.

O3HaKOMUTBHCSA ¢ BO3MOXKHOCTBIO MPEJICTABIICHUS I€UCTBUTEIHHOTO YKCTA
Kak OECKOHEYHOW JecATHMYHOM JIpoOu, TPUMEHATh JECATHYHBIC
PUOIMKEHUST PAIIMOHAIBHBIX U UPPAIOHATBHBIX YUCEIL.

N300pakath NeHCTBUTEIIbHBIC YKMCIIAa TOYKAMU KOOPIUHATHON MIPSMOIA.
3anuceiBaTh, CPABHUBATH U YIIOPSAI0UMUBATH I€UCTBUTEIIbHBIC YUCIIA.
BbImonHsaTh, coyeTast yCTHbIE M NMHUCbMEHHbIE MPUEMBI, apupMETHUYECKHEe
JNEUCTBUS C pallMOHAJIBHBIMU YHUCJIaMU; HaXOIUTh 3HAUCHUSI CTEIECHEH ¢
LHEIbIMM TOKa3aTeNIIMU W KOPHEW; BBIYUCIATh 3HAYEHHUS YHCIOBBIX
BBIPAKCHU.

[lonyunTs npencraBlieHHE O 3HAYUMOCTH JCHCTBUTEIBHBIX 4YHUCENT B
MPAKTUYECKON JAESATEIHHOCTH YEIOBEKA.
AHanmu3upoBaTh W J€JaTh  BBIBOABI O
JEHCTBUTEILHOTO YKCIIA MIPU PEIICHUN 3a/1a4.
OKpyriaTh JAEUCTBUTENbHBIE YMCIA, BBINOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHU, OLICHKY 3HAYEHUN YMCIOBBIX BBIPAKECHUMN.

TOYHOCTH HpI/I6J'II/I)KCHI/IH
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3HAKOMHUTKCS C HCTOpHCﬁ Pa3BUTHA MATCMATHUKH.

YpaBuenus "
HepaBeHCTBA.
YpaBHeHust ¢ OAHOM
nepemenHoi (19 4)

Jluneiinoe ypaBHeHue. Pemenue ypaBHEHMI,
CBOJSILIMXCS K JIMHEHBIM.

KBanpathoe ypaBHEHHUE. Pemenue
YPAaBHEHUH, CBOASAIIMXCA K KBaJpPaTHBIM.
bukBaapaTHbie ypaBHEHUS.

IIpumepsl pelieHusT ypaBHEHMM TPETbEH H
4eTBEPTOM  CTENEHEW  pa3lIoKEHHEM  Ha
MHOXUTEIIH.

Pemenue npoOHO-paliMoOHaIbHBIX YPABHEHHH.
Pemenne TeKCTOBBIX 3aad anreOpamyecKuM
METOJIOM.

OcBauBatp, 3a1IOMUHATh U IPUMEHSTH I'pauuecKrue METO/IbI IPH PEeILIEHUH
YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

PacrniozHaBaTh Lienble U ApOOHBIE YpaBHEHUS.

Pewate snMHENHBIE W KBaJApaTHbIC YPAaBHEHMsI, YPABHEHUS, CBOJAILMEC K
HUM, IpocTelIIre ApoOHO-pallMOHAIbHbBIE YPaBHEHHUS.

[Ipennarate BO3MOXKHBIE CIIOCOOBI PEILIEHUSI TEKCTOBBIX 3aJ]1a4, 00CYKIaTh
UX U pellaTh TEKCTOBBIE 3a/1a4M Pa3HBIMU CIIOCOOaMHU.

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS MAaTEMATHUKH.

YpaBHenust 7
HEepPaBeHCTBA.
CucreMbl ypaBHeHUI

JInneliHOe ypaBHEHME C IBYMsI IEPEMEHHBIMU
U ero rpaguxk.
Cucrema [ByX JMHEWHBIX YypaBHEHUH C

OcBauBaTh M NPUMEHATH NPUEMBI PELIEHUS CHUCTEMBbI ABYX JMHEHHBIX
YpaBHEHMH C JBYMsI TNEPEMEHHBIMH W CHCTEMbl JBYX YypaBHEHWH, B
KOTOPBIX OJTHO YpPaBHEHUE HE SIBISIETCS JTMHEHHBIM.

(19 9) IByMs TepeMeHHbIMH U €€ pemenue. | Mcnonb3oBath  QyHKUMOHANbHO-Tpaduyeckue  MpEeACTaBICHHUS Ul
Pemenne cuctem ABYX ypaBHEHUil, OAHO U3 | pEUICHUS U UCCIEIOBAHUS YPAaBHEHHUM U CUCTEM.
KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOPOH | AHaIM3UPOBATh TEKCTHI 3a/ay, pelaTb HUX aareOpandeckuM CIocoOoM:
CTEIICHH. NEPEXOUTh OT CJIOBECHOM (OPMYJIHMPOBKM  YCIOBUSL  33Jayd K
['paduueckas  uHTEpHpeTaluss  CUCTEMBI | anreOpandeckoil Mojaenu NyTEM COCTABICHHMS CHCTEMBl ypaBHEHUH;
YpaBHEHUH C IBYMsI IEPEMEHHBIMH. pemarh COCTaB JIGHHYIO CHCTEMY YpPaBHEHUN; HWHTEPIPETHUPOBAThH
pe3yJbTar.
3HAKOMUTBCS C UCTOPHEN pa3BUTHUSI MAaTEMATHUKH.
YpaBHenust U | UncnoBble HEPaBEHCTBA U X CBOICTBA. Uurarp, 3anucelBaTh, IOHUMAaTh, WHTEPIPETUPOBATh HEPABEHCTBA;
HEpPaBEeHCTBA. JIuneiinbie HEPABCHCTBA c OJIHOM | UCIIOJIB30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
HepasenctBa (21 4) MIEPEMEHHOMN U UX PEILICHUE. BemonuaTe  mpeoOpa3zoBaHMS ~— HEPABEHCTB,  WCIOJB30BAaTh  JUJIS

CucteMbl JMHEWHBIX HEPABEHCTB C OJIHOU
MIEPEMEHHOM U UX PEILICHUE.

KBanpaTHbie HepaBeHCTBA U UX PEILICHHUE.
I'padmyeckas wHTEpHpETAIIUs HEPABEHCTB H
CHUCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacnio3HaBaTh JTMHENHBIE U KBaPATHBIC HEPABEHCTBA.

Pemare JMHEWHBIE HEPAaBEHCTBA, CHCTEMbl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPaBEHCTB, BKIIIOYAIOIIMX KBAJpPaTHOEC HEPABEHCTBO, U pELIATh
uX; 00CYX/1aTh MOJIy4YE€HHbIE PEIICHUsI.
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N300pakaTh pelieHue HepaBeHCTBA U CUCTEMbl HEPABEHCTB HA YMCIOBOM
IPSIMOM, 3aIIUCBIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.
Pemrate  KBajpaTHble ~ HEPaBEHCTBA,  HCHONbB3Ys
IPECTaBICHHUS.

OcBauBaTh U NMPUMEHATh HEPABEHCTBA MPU PELICHUU PA3IUYHBIX 337134, B
TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.

rpapudeckue

@Oyuknun (21 v)

KBagpatnunas ¢Qynkuus, e€ rpadpuk u
cBoiictBa. [lapaGona, KOOpIMHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl.

Crenennble (YHKUMHM C HATypaJbHBIMU
nokasareiasiMu 2 U 3, uX rpauKu U CBOWCTBA.

k
xl

I'paduxu ynkmuii: y=kx, y=kx +b,y =
y=x%y=x%y=vxy=Ixl.

Pacno3HaBate  BHABI  H3ydaeMbIX  (DYHKIMI; — WILTIOCTPUPOBATH
CXEMaTHUYECKH, OOBSICHATh PACIOIOKEHHE Ha KOOPIAMHATHOWU TUTOCKOCTH
rpadukoB GyHKuui Buga: y =kx, y=kx + b,y = E, y=x2y=x3y=vXx,
y = |x| B 3aBUCHMMOCTH OT 3HAa4YeHHH KOI(D(DHUIIMEHTOB; OMUCHIBATH HMX
CBOMCTBA.

Pacnio3naBate KBagpaTHUHYIO (QYHKIHIO 110 (hopmyie.

[TpuBOAMTH MpUMEPHI KBAaJPATUYHBIX 3aBUCUMOCTEH M3 PEajbHOMN JKHU3HH,
(bU3KKH, TEOMETPHH.

BoBiate 1 00600maTe 0cOOEHHOCTH TpaduKka KBaJApaTUYHON (GyHKIUH
y=x2+bx+c.

Crpouth u n300pakaTh CXeMaTHUECKH rpadUKu KBaIpaTHIHBIX (YHKIUH,
3ajaHHBIX QopMynaMu BHAa y = ax?, Y = ax? + @, Yy = a(X + p)?,
y = ax? +bx + c.

AHanu3upoBaTh U TPUMEHATH CBOWCTBA H3YYEHHBIX (YHKIMHA A HUX
TIOCTPOCHHS, B TOM YHUCIIE C TOMOIIBI0 TU(PPOBBIX PECYPCOB.

YuciaoBbie

MOCJIeI0BATEILHOCTH
(21 v)

[ToHsITHE YMCIOBOM NTOCIEAOBATEIBHOCTH.
3ajaHre MoCIeq0BaTEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popmyIoii N-ro wieHa.

Apudmerrnueckas u reoMeTpuyecKas
MIPOTPECCHHU. DopmyIbl N-ro  wieHa
apupMeTHIECKON u reOMETPUUYECKOI

IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.
N300pakeHre YI€HOB apu(PMeTH4ecKoil u
F€OMETPUYECKON IPOTPEeCcCUi TOYKaMU Ha
KOOPJAMHATHOM INIOCKOCTH.

OcBauBaTh MW TPHUMEHATh HHJEKCHBbIE O003HAUEHHs, CTPOUTH pEUEBbIC
BBICKA3bIBAHUS C UCIIOJIB30BAHUEM TEPMHUHOJIOTMH, CBA3aHHON C OHATHEM
N0CJIEA0BATENBHOCTH.

AHanuzupoBaTh GopMylly N-TO 4jieHa T[OCJIEI0BaTeIbHOCTH  WJIU
PEKYpPPEHTHYIO (OPMYITY M BBIUHCIATH WICHBI MOCJIEI0BATEIBHOCTEH,
3aJlaHHBIX 3TUMHU (HOPMYITaAMH.

VYcraHaBnuBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUHU IOCIEIOBATEIbHOCTH,
€CJIM BBINHMCAaHbI IEPBbIE HECKOIBKO €€ YJICHOB.

PacrioznaBath apudmMeTHyecKyr0 M T'€OMETPHUYECKYI0 IPOTPECCHH IpHU
pa3HBIX crocobax 3aJaHusl.
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JIMHEeWHBIN U YKCIOHEHIIUAIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.

Pemath 3a1aun ¢ ucnosnb3oBaHueM (GopMys N-To wieHa apuPMETHIECKON U
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh wieHbl NOCIEIOBATENBHOCTH TOYKAMM Ha KOOPAMHATHOMN
IUIOCKOCTH.

PaccmarpuBaTh mpHUMEpBl NPOLECCOB M SBICHUN U3 PEAIBHOU KU3HU,
WUIIOCTPUPYIOIIME HM3MEHEHHE B apuU(METHUYECKOH TMpOrpeccud, B
F€OMETPUYECKOU IIPOTPECCUH; n300paxkaTh COOTBETCTBYIOLIUE
3aBUCHUMOCTH TpauueCcKH.

Pematp 3amaun, CBA3aHHBIE C YUCIOBBIMHU ITOCIIENOBATEIBHOCTSAMHU, B TOM
yyclie 3aJayd U3 pPeaJbHOW JKHU3HM C HCIHOJB30BaHUEM LH(POBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TaOJMII, TpaQUUECKOro KaIbKyIsATOPA U T.I1.).
Pemate 3a1aun Ha CI0KHBIE IPOLIEHTHI, B TOM YHCJE 3a4a44 U3 PEATbHOU
NPaKTUKH (C UCTIOIBb30BaHUEM KAIIBKYJIATOPA).

3HAKOMUTBCS C UICTOPHEN pa3BUTHUSL MATEMATHUKH.

IoBTOpEHHUE,
00001IEHME,
cUCTeMaTH3aluus
suanmii® (22 4)

Uucna u BbUHCICHHS (3alUCh, CPaBHEHUE,
JIEUCTBHS C JCUCTBUTCIHHBIMH YHCJIAMHU,
YUCJIOBAsl TpsMasi; MPOLEHTHI, OTHOILIEHMUS,
MPOTIOPIIMHU;  OKPYIJIGHHe, MPUOIKCHHE,
OILICHKA; pelieHue  TeKCTOBbIX  3ajad
apu(PMETHIECKUM CIIOCOOOM).

Bocnpunumate (CIIyXO3pUTEIBHO H/MIM Ha CIyX C Y4YETOM YpOBHS
CJIyXOpEYEBOI0 Pa3BUTUS OOYYAIOIIUXCSA) M ONEPUPOBATH CIETYIOLIUMU
MOHATUSAMHU: MHOYKECTBO, IIOJMHOXECTBO, OIEpALlMd HAJ MHOXKECTBAMU.
Hcnonp3oBath rpaduueckoe MpPEeACTAaBICHUE MHOMKECTB JJS ONHUCAHMS
peabHBIX MPOLECCOB U SBJICHUMN, IPU PELICHUHU 33]a4 U3 IPYTUX Y4eOHBIX
IIPEIMETOB.

AKTyanu3upoBaTb TEPMUHOJIOTUIO U OCHOBHBIE ACHCTBUSA, CBS3aHHBIE C
YHUCJIAMU: HATypaJbHOE YHUCIIO, IPOCTOE M COCTABHOE YHUCIIA, JEIUMOCTh
HATypaJbHbIX YUCE], IPU3HAKU JEIUMOCTH, LEI0€ YUCIO0, MOLYJIb YUCIIa,
OOBIKHOBEHHass W JAECATUYHAs JApoOHM, CTaHIApTHBIA BUJA 4YHCIA,
apu(MeTHYECKUI KBaIPaTHBIH KOPEHb.

3 MpenycmarpuBaeTcst MOBTOPEHHME IEMEHTOB COMEPKAHMS yaeOHOMN IMCIHUILINHBI, OCBauBaBIIerocs Ha | — 5 rogax obyuenns ua yposae O0O. JlomyckaeTcs pacrpeieieHue
JAHHOT'O MaTepuasa 10 COOTBETCTBYIOIIMM TeMaTUIEeCKUM pa3fenaM, OCBauBaeMbIM Ha 6-oM rofy oOydeHus Ha yposae OOO.




PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «'EOMETPHUS» B
7- 9 KIIACCAX

IHOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OIMH W3 OCHOBHBIX PAa3J€iOB IIKOJbHOW MAaTEMATHKH,
UMEIOIINNA CBOEU LENbI0 00ECeUnTh M3YyYEHUE CBOMCTB U pa3MEpPoOB QUIYp, HX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCAd Ha  JIOTUYECKYIO,
JI0OKa3aTEIbHYI0 JIMHUIO. LIEeHHOCTh M3ydYeHUsI T€OMETPUH Ha YPOBHE OCHOBHOI'O
oOurero oOpa3oBaHusl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0OKa3aTEIbHbIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKAa3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJIeHHsT «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IIPU3HAKOB,
dbopMyIUpOBaTh OOPATHBIE YTBEPKICHUSI.

BTOpo#i EHHOCTBIO M3Yy4YEHUS F€OMETPUH SABISAETCA MCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA IIPU PEUICHWH KAK MATEMAaTUYECKUX, TaK M NPAKTUYECKUX 3aaad,
BCTPEYAIOIIMXCA B peanbHOM ku3HM. OOydaromuiicss AOKEH HayYUThCs
ONPEJENUTh F€OMETPUUYECKYIO (PUrypy, ONMUCATh CIOBAMHU JIaHHBIA 4YEPTEX WU
PUCYHOK, HAalTH IJIOMIAb 3€MEIBHOTO y4acTKa, paCCUNTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOeys Wid Tpedyemble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIHMTENbHAS JUHUS B U3YUYEHUH T€OMETPHUHU.
[Ipu pemeHun 3amay MPAKTUYECKOTO XapaKTepa OOYy4alolUNUCS YYUTCS CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM pEalbHBbIX JKU3HEHHBIX CHUTyalud, IPOBOJIUTH
BBIYMCIICHNS U OLIEHUBAThH aJIEKBaTHOCTb ITOJYUYEHHOI'O PE3yJIbTaTA.

KpaitHe BaxxHO MOAUYEPKUBATH CBSI3U TEOMETPUU C JPYTHMMH y4eOHBIMU
npeaMeTaMi, MOTHBUPOBAThH HCIOIb30BaTh ONPEICICHUS T€OMETPUUECKUX QUTyp
U TIOHSTHH, JI€MOHCTPUPOBATH MPUMEHEHHUE MOJYYEHHBIX yMEHUH B (DU3UKE U
TEXHUKE. OTH CBA3M Haubosiee SpPKO BUAHBI B TeMax «BekTope»,
«TpuroHomerpuueckue CoOOTHOLIEHUA», «Meron xkoopauHat» u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eoMeTpusi» BKIIIOYAET CIIEAYIOUIME OCHOBHBIE pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢urypsl M ux cBoWcTBay, «W3mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bexkrtopsl», «JIBruxkeHus miockocty, «I[IpeodpasoBanus mogo0us».

COAEPKXAHUE OBYUYEHUSA
7 KIIACC

[Ipocreiimue reomeTpudeckne PUTypsl U UX CBOMCTBA.

N3mepenne reoMmeTpu4eCcKnX BEJIMYUH

TpeyronbHUKN

[TapamienpHble NpsMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

Oxpy:xHOCTb U KpyT. ['eoMeTpruyeckne mocTpoeHus

O060061eHne 1 cucTeMaTu3alus U3y4eHHOTO MaTepuana

8 KUIACC

YeTplpE€XyTroIbHUKN

Teopema daneca u Teopema 0 MPONOPLIUOHAIBHBIX OTPE3KaX, MOJ00HBIC
TPEYTOJIbHUKN
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[Tmomans. HaxoxaeHne miomanei TpeyroabHUKOB U MHOTOYTOJIBHBIX
¢uryp. [Inomaan nogoOHbIX GUryp

Teopema ITudaropa u Hayana TpUroHOMETPUU

O0600u1IeHne U cucTeMaTh3alus U3y4eHHOT0 MaTepuralia

9 KIIACC

VYribl B OKpY’KHOCTU. BricaHHbBIE M ONTMCAHHBIE YETHIPEXYTOJIbHUKH.
KacarenbHbie k OkpyxkHOCTH. Kacanue okpyxHOCTEN

Tpuronomerpus. TeopeMbl KOCUHYCOB M CUHYCOB. Penienre TpeyrojJbHUKOB

[IpeoOpa3zoBanue nonodus. MeTpudeckue COOTHOIIEHUS B OKPY>KHOCTHU

Bektopsl

O060061eHne 1 cucTeMaTu3alus U3y4eHHOTO MaTepuana

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTU

[IpaBunbHBIE MHOTOYTOJIBHUKY. J{JTMHA OKPY>KHOCTH M IUIOIIA/Ib KpyTa.
Brruncnenue miomanein

JIBM>KEHUMA TIITIOCKOCTH

[ToBTOpEeHue, 06001IeHNE, CUCTEMATH3AIMsl U3YUYEHHOT0 MaTepuana

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kkypca «l'eomerpuss» B 7-9 Kiaccax JOJDKHO
o0ecrieunBaTh JOCTH)KEHHE YKa3aHHBIX HUXKE MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

7 KIIACC

Pacnio3HaBaTh W3y4Y€HHBIE T'€OMETPUYECKUE (PUTYPBI, ONPEAENITh HUX
B3aMMHOE pacIoJIOKEHUE, H300pakaTb TE€OMETpPUUYECKHE (QUIypbl, BBINOJIHATH
YepTeX U IO YCIOBUIO 3anaud. M3MepsTh JUHEHHbIE U YIJIOBbIE BEIUYMHBI.
PemaTe 3a1au Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYMH IPEIMETOB B
peaJIbHOM KU3HHU, pa3MepoOB MPUPOJIHBIX O00BEKTOB. PasnuuaTh pa3mepbl 3TUX
OOBEKTOB I10 MOPSAKY BETUUUHBI.

CTpouTh 4epTEXRU K TEOMETPUUECKUM 33/1a4aM.

ITonb30BaThCsd MNpPHU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
IPU3HAKU ¥ CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a]1ad.

[IpoBOINUTH JTOTMYECKHE PACCYKJECHUS C UCIOIb30BAHMEM I'€OMETPHUUECKUX
TEOPEM.

[Tonb30oBaThCsd NpPHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOICTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIIOTEHY3€ MPSAMOYIOJBHOTO
TPEYTOJIbHUKA, B PEILIEHUHA T€OMETPUYECKUX 3aaY.

Onpenensate nNapajyieIbHOCTh MNPSMBIX C TIOMOUIBIO YTJIOB, KOTOpPbBIE
oOpa3yeT ¢ HUMHU cekymad. OnpenensaTs NapaIeIbHOCTh NPSAMBIX C MOMOILBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MPSIMOM 0 TOYEK APYTOM MPSAMOM.

Pemate 3a1aumn Ha Ki1eT4aToi Oymare.

14 .

[IpenycMaTprBaeTcs NOBTOPEHHE JIEMEHTOB COAEpXaHHs y4eOHOH IMCUMIUIMHBI, OCBaMBaBLIerocs Ha 1 — 5
rogax obyuenus Ha ypoBHe OOO. Jlomyckaercs pacrpenelieHHe JaHHOTO MaTephalia IO COOTBETCTBYIOIINM
TEMaTHYECKUM pa3JieliaM, OCBaMBa€MBIM Ha 6-oM roxy oOyderus Ha yposHe OOO.
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[IpoBOAUTH BBIYMCICHUS M HAXOJUTh YUCIIOBbIE U OYKBEHHbIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKUX 3aJayax C HCIHOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUU JIBYX MapaJUICNbHBIX TMPAMBIX CeKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXIECHUE YTIIOB.

Bnagete moHsTHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENEISTh
OMCCEeKTPHCY yIJia U CePEAUHHBIN MEPIICHIUKYJIISIP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

DopMyIMpOBATH OINPEICIICHUSI OKPYKHOCTH U Kpyra, XOpAbl M JHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI KX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU
pELICHUY 3a7a4.

Bnagete moHsATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs pakTamMu O TOM, UTO OUCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA TMIEPECEKAOTCSI B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnanets noHaTHEM KacaTelIbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
NEPIEHINKYJISIPHOCTA KacaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCsA MPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMHU, IOHUMATh
UX ITPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C HOMOIIBIO LIUPKYJIS U
JIMHENKHU.

8 KIIACC

Pacrio3zHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
MOJIb30BaThCSI UX CBOMCTBAMM IIPU PEUICHUU F€OMETPUYECKUX 3aaad. [[puMeHsTh
CBOMCTBa TOYKH MEPECEUCHUS] MEIWaH TPEyTrojbHUKA (IIEHTpa Macc) B PEIICHUU
3aaa4. BiageTs NoHsATHEM CpelHEN JIMHUU TPEYTOJIbHUKA U TPANEUUN, TPUMEHSTh
X CBOMCTBA INpPHU pElICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
daneca 1 TEOPEMOI O IPOMOPUUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX ISl PELLICHUS
MPAKTUYECKUX 3a/1a4.

[IpumeHsaTh  mpuU3HAKM  TONOOMS  TPEYTrOJIBHHUKOB B PEIICHHUH
r€OMETPUYECKHX 3a/]a4.

[Tonp3oBaThess Teopemoit I[ludaropa nms pereHuss TEOMETPUUECKHX H
npakTudeckux 3aaad. CTpoUTh MaTEMAaTHYECKYI0 MOJENb B IMPAKTUYECKHUX
3a71a4ax, CaMOCTOSTENBHO JETaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

[TpuMeHSTh MOTy4YEHHBIEC 3HAHUS HA MPAKTHKE.

9 KIIACC

Bnagetp mOHATHMAMM CHHyCa, KOCHMHYCa W TaHIE€HCa OCTPOro yria
MPSMOYTOJIBHOTO TPEYroiabHHUKA. [101630BaThCA ITUMHU MOHATHUSIMU ISl PEIICHUS
NPaKTUYECKUX  3a7ad. BbeucasaTh  (pa3lIUuyHbBIMU  CHOCOOaMH)  IUIOLIA[b
TPEYTOJbHUKA U TUIONIAA MHOTOYTOJIbHBIX (PUTYp (MOJIB3YACH, TJIe HEOOXOAUMO,
KIBKYJIATOPOM). [I[pUMEHSTh MOTyuYeHHbIC YMEHHS B IPAKTUUECKUX 3a/1auax.

Bnagete NOHATHSMM BOUCAHHOTO M LIEHTPAJIbHOrO YyIJla, HCHOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX yriaX, yriaxX MEXIy XOpAaMu (CEKYIIMMH) U yIiie MEXIy
KacaTeJIbHON M XOPAOU NpH PEIICHUH FT€OMETPUUYECKUX 3a]1ay.



68

BrageTe NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHITh CBOWCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA ITPU PELICHUU 3a/1a4.

3HaThb TPUTOHOMETpUYECKHE (QYHKIHMH OCTPBIX YIJVIOB, HAXOIUTh C HX
MOMOIIbIO PA3JIMYHBIE B3JEMEHTHl TMPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHue
PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JTHHBI
U YTJIbI JUIsl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThCs GpopMyiaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUII HAXOXJIECHHMSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS PA3JIMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUICHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pELICHUH T€OMETPUYECKHX 3a/1ay.

Brnagets noHsTMsSMH — nipeoOpa3oBaHMs  MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Puryp. [lons30BaThCsi CBOMCTBAMHU MO100MS MPOU3BOIBHBIX
buryp, ymeTh BBIYUCIATH JUIMHBI W HAXOJIUTh YIVIBI Y TOJAOOHBIX (QUTYP.
[IpumensTh cBoiicTBa MOA0OMS B MPAKTHUYECKUX 3ajadyax. YMETb MPHUBOJUTH
IpUMEPHI TOJ0OHBIX GUTYP B OKPY’KAIOIIEM MHPE.

[Tonp30BaThCcs  TEOpeMaMHU O  MPOU3BEAEHUU  OTPE3KOB  XOpH, O
IIPOU3BEJECHUH OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpamMu, MOHUMATh MX TEOMETPUYECKUN U (PU3NUSCKHI
CMBICJ, TMPUMEHSATh HMX B PEHICHUH TeOMETPHUUECKUX MU (U3NYECKUX 3a/aad.
[TpuMeHATh CKAIIPHOE MPOU3BENCHHE BEKTOPOB ISl HAXO0XKICHHMS IJTUH U YTJIOB.

[IpuMeHsATh MOJTyYEHHbIE 3HAHHUS HA MPAKTUKE — CTPOUTh MAaT€MAaTUYECKHE
MOJIENIU JUJIS 3a/1a4 PEabHOW JKM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, TIA€ HEOOXO0JIUMO,
KaJIbKYJIITOPOM).

[Tonp30BaThCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
pPELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3aay.

Bianerp MOHATUSMH MPaBUIBHOTO MHOTIOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbl yria, YMETh BBIYUCIAThH IUIOLIA/b
Kpyra 1 ero yactei. [[puMeHsTh 1oTy4YeHHbIE YMEHHS B TPAKTHUECKUX 33/1a4ax.

Haxonute ocu (Wi HEHTPHI) CUMMETpUU (PUTYp, MPUMEHSATH JBIKECHUS
IUIOCKOCTH B MPOCTEMIINX CITyYasix.

[IpuMeHATh MOJTyYEHHbIE 3HAHHUS HA MPAKTUKE — CTPOUTh MAaT€MAaTUYECKHE
MOJIENIU JUJIS 3a/1a4 PeabHOW JKM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TPUMEHEHHEM IMOAO0OHS U TPUTOHOMETPHUECKHX (QYHKIUI (MOJb3ysACh, TIe
HE00XO0IMMO, KAJIbKYJISITOPOM).



7 KIIACC

TEMATHUYECKOE INTAHUPOBAHHUE

TemaTudeckoe MmIaHUPOBAHUE 110 TEOMETPUH TPEACTABIICHO 10 rojgam ooydenus (7—10 kimacchr).

OCHOBHBIE BUIBI IEATETLHOCTH O0YYAIOIIUXCS TIEPEUNCIICHBI MPU U3YUYEHUN KaXKJIOM TEMbI M HAIIPABJICHBI HA IOCTIKCHHE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepedeHb BUIOB NESITEIHHOCTH MOXET OBITh PACIIMPEH WM COKpamiéH — ¢ y4ETOM
BO3MOXXHOCTEH M OTpaHUYEHUN 00yJaronInXxcsi, 00yCIOBICHHBIX CTPYKTYPOM HAPYIICHUS MPU TATOJIOTHH CITyXa.

OO01ee KOJIMYECTBO 4acoB — 68 yacos.

Tembl (TeMaTHUYECKHUE

OcHoBHoOe coaep:kaHne

OcHOBHbBIE BU/BI 1€ATCJIBHOCTH Oﬁy‘lalOIIII/IXCH

0JI0KN/MOLYJIN)
pocreiimmue [Ipocreiime reoMeTpuyeckue OOBEKTHI: | B meuenue yuebHoeo 200a: TOHUMATh, NMPUMEHATH B CAMOCTOSITEIBHOM
reoMeTpuvyecKue TOYKH, HpsMBIE, Iy4yu 51 yIJIbl, | peud, BOCIIPUHUMATH (CIIyXO3pUTENIbHO W/UIU Ha CIyX C Y4ETOM YpOBHS
durypsi 71 HX | MHOTOYT'OJIbHHK, JIOMaHas. CIIyXOpEUeBOTO pa3BUTHS OOy4yalOUIUMXCS) W JOCTATOYHO BHATHO W
cBoiictBa. U3mepenne | CMeXHBIE U BEPTUKAIBHBIC YTJIbI. €CTECTBEHHO BOCIIPOM3BOJUTh TEMAaTUUYECKYI0 M TEPMHUHOJOTHUYECKYIO
reoMeTpuYecKux Pabora ¢ mpocTelumMu YepTeKamMu. JEKCUKY, a TaKXe JIeKCHKY 10 OpraHu3alud y4eOHOW esTeIbHOCTH.

Bequ4uH (14 4)

N3MepeHne NUHEWHBIX W YTJIOBBIX BEJIMYUH,
BBIYHMCIICHHE OTPE3KOB U YIJIOB.

[Tepumetp u momaab GUryp, COCTaBICHHBIX
U3 NMPSIMOYTOJILHUKOB.

Bremonuate (GoHeTnueckyro 3apsaaxy. Vcrnonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTWIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIBEHOTO CPEJICTBA OOIIICHHSI.

Ilo okonuanuu kasxcooii yueOHoU uemeepmu: BOCTIPUHUMATh Ha CIyX U
BOCTIPOM3BOIUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JTUCHUIUTMHBL, a TAK)KE JIEKCUKY 110 OpraHU3aliy yueOHOU JesTeIbHOCTH.
DOopMyIMpPOBATE OCHOBHBIE IIOHATHS U OIIPECIICHHUS.

Pacrio3HaBaTh U3ydeHHblE TeOMeTpUYecKue GUTYpBI, ONPENeNATh HX
B3aUMHOC paCIIOJIOKCHUC, BBITIOJIHATH I-IepTé)K 10 YCJIOBHIO 3a1a4H.
[TIpoBOIUTE MpPOCTEUIIINE TOCTPOECHUS C TTOMOIIBIO IIUPKYJISI U JIMHEHKH.
I/ISMCPHTB JIMHEUHBIE U YIJIOBBIC  BCIIMUUHBI TCOMCTPHYCCKUX U
MPAKTHYECKUX OOHEKTOB.

OnpenensaTs «Ha Ta3» pa3Mepbl pealbHBIX 00bEKTOB, MPOBOJIUTH IPyOyI0
OILICHKY UX Pa3MepoB.

Pemarn 3aa41 Ha BBIYUCJICHUEC JJIMH OTPE3KOB U BCJIMYHH YTJIOB.

Pemats 3a1aun Ha B3aMMHOE PACIIOIOKEHHE TEOMETPUUYECKUX PUTY.
[IpoBomuTh KIACCH(UKALUIO YTIIOB, BBIUUCIATH JIMHEHHBIE U YTJIOBBIE
BEJIMUMHBI, TPOBOAUTH HEOOXOIUMBIE TOKa3aTeIbHbIE PACCYKICHUSI.
3HAKOMHUTBCS C UICTOPHEN pa3BUTHUSI TEOMETPHUH.
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Tpeyronbuuxu (22 4)

[TonsiTie O paBHBIX TPEYroJbHUKAX H
NEpPBUYHbIE  MPEACTABIEHUS O  PaBHBIX
(koHrpy’HTHBIX) ¢urypax. Tpu mnpu3HaKa
paBEHCTBA TPEYTOJbHUKOB.

[Tpu3Haku  paBeHCTBa  NPAMOYTOJIbHBIX
TPEYroJIbHUKOB. CaoiicTBO MeIaHbl
IIPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
PaBHOOeIpeHHbIE u PaBHOCTOPOHHHE
TpeyroiabHuKu. Ilpu3Haku u  cBoOiiCTBa
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpotuB OonbIIell CTOPOHBI TPEYroJbHUKA
JIEKUT OONBIIUKA YTOJI.

IIpocreiimne HEPaBEHCTBA B TEOMETPHH.
HepaBenctBo TtpeyronsHuka. HepaBeHCTBO
JIOMaHOM.

[IpsMoOyrobHBIN TPEYTrOABHUK C YoM B 30°.
IlepBple TMOHATHS O [10Ka3aTeIbCTBaX B
T€OMETPHUH.

Pacrio3HaBaTh mapbl paBHBIX TPEYrOJHLHUKOB Ha TOTOBBIX uepTekax (c
yKa3aHUEM TIPU3HAKOB).

BeiBoguth cneactBus (paBEHCTB COOTBETCTBYIOIIMX DJIEMEHTOB) W3
PaBEHCTB TPEYTOJIbHUKOB.

@opMyIUpOBaTh  ONPENEICHMS:  OCTPOYIOJBHOTO,  TYINOYTOJBHOTO,
IPSAMOYTOJIBHOTO, PaBHOOEAPEHHOT0, PABHOCTOPOHHETO TPEYroJIbHHUKOB;
OMCCEKTPUCHI,  BBICOTHI,  MEAWAHBl  TPEYrOJbHHUKA;  CEPEIUHHOTO

NEePIEHINKYIISIpa OTPE3Ka; IepuMeTpa TPEYTOIbHUKA.
®opmyaHpoBaTH CBOWCTBA M IMTPU3HAKU PABHOOEAPEHHOTO TPEYTOJIHHKA.
CTpOI/ITI) YCPTCXKHU, pClIaTh 3aJadyv C IOMOIINBIO HAXOXJACHUA PABHBIX
TPEYTrOJbHUKOB.

[IpuMeHATh TpPU3HAKKM PABEHCTBA MPSIMOYIOJBHBIX TPEYIOJbHUKOB B
3a1aydax.

Hcnonp3oBath udpoBbIe peCypChl Ul UCCIEA0OBAHUS CBONCTB H3Y4aeMBIX
buryp.

3HAKOMUTBCS C UICTOPHEH Pa3BUTHUS T€OMETPUU.

IMapaJiejbHbIE
npsiMble, CyMMa yrjioB
TpeyroJibuuka (14 4)

[TapannensHbIe NpsAMbIE, UX CBOMCTBA, [1ATHIN
noctynat EBkimpa. Hakpecr nexamiue,
COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YTJIbI
(oOpa3zoBaHHBIE npu NIEpPECEeUCHUN
napajuleJIbHBIX MPSAMBIX cekymien). [Ipusnak
MapajyIeIbHOCTH MPSIMBIX 4Yepe3 PaBEHCTBO
pacCTOAHUN OT TOYEK OJHOW MPSAMOU 0
BTOPOM MPSIMOM.

@opMynMpoOBaTh  MOHATHE
IIPAKTUYECKHUE ITPUMEPHI.
N3yuats cBolicTBa yrioB, 00pa30BaHHBIX IIPU NIEPECEUECHUH NapalIeIbHBIX
IPSIMBIX CEKYLIECH.

[IpoBoauTh 10OKa3aTeNbCTBA NAPAUIEIBHOCTU JBYX IPSMBIX C IOMOIIbIO
YIJI0B, 00pa30BaHHBIX IPU MEPECEUEHUN ITUX MPSIMBIX TPEThEH MPSIMOI.
BbruncnsaTe cyMMy yIJIOB TPEYTrOJIbHUKA M MHOTOYTOJIBHUKA.

Haxoaute uucioBble U OyKBEHHBbIE 3HAUEHHs YIJIOB B I'€OMETPUYECKUX

nmapaljICJIbHbIX IMPAMBIX, HaxoauThb

Cymma yTJIOB TPEyroJbHHUKa U | 337a4aX C MKCIOJb30BaHHMEM TEOPEM O CyMME YIJIOB TPEYrojibHHKA MU
MHOT'OYI'OJIbHHUKA. MHOT'0- YTOJIbHHKA.
BHennue yriel TpeyrojbHUKa. 3HAKOMUTBCS C UICTOPHEH pa3BUTHUSI TEOMETPUU.
OxkpyxkHOCTH M KpYI. | OKpyKXHOCTb, XOpAbl M JauaMmeTpbl, uX | PopMynIupoBaTh ONpEACIEHUA: OKPY)KHOCTH, XOpIbl, AHAMeTpa U
I'eomerpuueckue cBoiictBa. KacarenpbHass K  OKpY)KHOCTH. | KacaTelIbHOM K OKpY>KHOCTH. M3yuyaTh uX CBOMCTBA, NMPU3HAKH, CTPOUTH

nocrpoerus (14 4)

OKpy’KHOCTb, BIMCaHHasl B yroi. [lonsaTue o

YCPTCIKU.
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I'MT, npumenenue B 3ajadax. buccektpuca u

CepeVHHBIN HNEPHEHIUKYIIAP KakK
reOMETPUUYECKHE MECTA TOYEK.
OKpy’KHOCTb, ONMCaHHas OKOJIO

TpeyrojibHUKa. BrnmcaHHas B TpPEYroJbHUK
OKPYKHOCTb.
[Ipocrerine 3aa4u Ha MOCTPOECHUE.

HccnenoBaTh, B TOM 4YUCIIE UCHOIb3Ysd LU(POBBIE PECYPChI: OKPY’KHOCTb,
BIIMCAHHYIO B YTOJI; IIEHTP OKPYXHOCTH, BIIMCAHHOW B YIoJl; PaBEHCTBO
OTPE3KOB KacaTeIbHBIX.

HcnonezoBare mMeron I'MT s nokasaTtenbcTBa TEOPEM O IEPECEUYCHUH
OMCCEKTPUC YTJIOB TPEYroJbHUKAa M CEpPEAMHHBIX TMEPHEHIUKYIIPOB K
CTOpOHAM TPEYroJIbHHUKa ¢ moMoueo I'MT.

OBnaneBarb NOHATHAMM BIMCAaHHOW W ONUCAHHOMU
TPEYroJabHUKA, HAXOIUTh LIEHTPBI 3TUX OKPYKHOCTEH.
PemaTte OCHOBHBIE 3a7auu Ha IOCTPOCHME: YIVIA, PABHOIO JAHHOMY;
CEPEIMHHOr0 MEPHEHUKYJISIpa TaHHOTO OTpe3Ka; MPSMOW, MPOXOISAIIEH
yepe3 JaHHYIO0 TOUKY U MEePHEeHIUKYISAPHOM TaHHOH NpsAMOi; OMCCEKTPHUCHI
JAHHOT'O yTJja; TPEYroJIbHUKOB MO Pa3IMYHbIM 3JIEMEHTAM.

3HAKOMHUTBCS C UICTOPHEN Pa3BUTHUS TEOMETPHH.

OKPYKHOCTEH

O0600menune
cucTeMaTU3aumsl
HU3y4YEeHHOI0
MaTepuaJia (4 4)

[ToBToperrie u  0000IIEHHE  OCHOBHBIX
MOHATHM U METOJO0B Kypca 7 Kiacca.

Pemate 3amaum Ha DOBTOPEHHE, WUIIOCTPUPYIOIIME CBSI3U MEXIY
pa3IM4YHBIMU YaCTMHU Kypca.




8 KJIACC

OO0111e€ KOJIMUECTBO YacoB — 68 vacos.
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TeMbl (TeMaTHYECKHE

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH Oﬁy‘lalOHlI/IXCH

0JI0KH/MOLYJIN)
YeTbIpéxyroJbHUKH [Tapannenorpamm, ero IpU3HAKU U CBOUCTBA. | B meuenue yuebHoeo 200a: TOHUMATh, MPUMEHATH B CAMOCTOSITEIBLHOM
(15 9) YactHsle ciyyau MapajyuieIorpaMMoB | pedH, BOCTIPUHUMATH (CIYyXO3pUTEIbHO W/WIKM Ha CIyX C Y4€TOM YpOBHS
(mpsIMOYTONBHUK, poMO, KBajpaT), UX | CIYXOpPEYeBOI'O pa3BUTUSA OOYyYalOIMXCA) M JOCTATOYHO BHATHO U
MIPU3HAKU u CBOMCTBA. Tpanenusi. | €CTECTBEHHO BOCIPOU3BOJNUTh TEMATHYECKYI0 U TEPMHUHOJIOIMYECKYIO

PaBHOOOKAs M IPSAMOYTOJIbHAS TPAIECLUH.
VY nBoeHue MeIUaHEL. [lenTpanbHas
CHUMMETPHA.

JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alid Y4eOHOH JeATelIbHOCTH.
Bremonuate (GoHeTnueckyro 3apsaaxy. Vcrnonb3oBaTh NaKTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSL.

Ilo okonuanuu kadxcooi yueOHoU uwemeepmu: BOCTIPUHUMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMHHOJIOIMYECKYIO JIEKCUKY Y4eOHOM
JTUCHUILTUHBL, a TAK)KE JIEKCUKY 110 OpraHU3aliK y4eOHOU JesTeIbHOCTH.
N300pakaTh 1 HaXOAUTh HA YEPTEkKaX YETHIPEXYTOJbHUKH PA3HBIX BHJIOB
U UX DJIEMEHTHI.

@opMyIUpOBaTh ONPEICNICHUS: MapajuielorpaMMa, MpsIMOYTOJIbHUKA,
poM0Oa, KBajpara, Tpamneluu, PaBHOOOKOW Tpameuuu, HpsIMOYTOJIbHOM
Tpaneuuy.

Jloka3pIBaTh M MCHOJB30BaTh MPHU PEIICHUU 3a]ad MPU3HAKK U CBOMCTBA:
napajuleJiorpaMMa, IMpsSMOYrojbHUKA, pomOa, KBajapaTa, TpamneluH,
pPaBHOOOKOM Tpameuuu, NpSIMOYTOJIbHOM TpaneryH.

[IpumeHATh METOA YABOEHUS MEANAHBI TPEYTOJIbHUKA.

Hcnonp3oBathk UGPOBBIE peCypCHI ISl UCCIEI0BAHUS CBOMCTB U3y4aeMbIX
buryp.

3HAKOMUTBCS C UICTOPHEH Pa3BUTHUSI TEOMETPHUU.

Teopema ®ajsieca u

TeopemMa 0
NPONOPUHOHAIBHBIX
oTpe3kax, M0J00HbIe

TpeyrojbHuku (20 u)

Teopema QPaneca u
IIPONIOPLUOHANIBHBIX OTPE3KaX.
CpenHsist TMHUS TPEYTOJIbHUKA.
Tpanenus, e€ cpeHss IUHUA.
IIponopumoHaJIbHBIE OTPE3KH, IOCTPOCHHE

TeopemMa O

[IpoBoauTh IOCTpPOEHUS C TOMOIIBKD LHPKYJIS W JIMHEWKH C
ucrosb3oBaHue TteopeMbl Paneca U TEOpEeMbl O MPONOPLUOHAIBHBIX
OTpE3Kax, CTPOUTh YETBEPTHIN IPONOPIIUOHAIBHBINA OTPE30K.

[IpoBoauTh  HOKA3aTENBCTBO TOTO, YTO MEAMAHBI  TPEYrOJIbHUKA
IIEPECEKAIOTCS] B OJHOM TOYKE, M HAXOJUThb CBA3b C LEHTPOM Macc,
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4eTBEPTOTO MPOMOPIIMOHAIBHOTO OTPe3Ka.
CaoiicTBa IIeHTpa Macc B TPEYTOJIbHUKE.
[TogoOuble TpeyronpHuku. Tpu mnpHu3HAKa
MOI00MS TPEYTOJIBHUKOB.

[IpakTHyeckoe MpUMEHEHHE.

HaxXOJIUTb OTHOULICHHUE, JENATCd  TOYKOM HX
IIEPECECYCHHUSL.

HaxoauTte momoOHbIe TpeyrodbHUKH Ha TOTOBBIX YepTeKaxX C yKazaHUEM
COOTBETCTBYIOIIUX IPU3HAKOB TTOA00HS.

Pemate  3amaum  Ha  TNOJOOHBIE  TPEYrOJAbHUKM C  IOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOEHUSI YepTEeKeW M HaXOXKIACHUS IOJ00HBIX
TPEYTOJIbHUKOB.

[IpoBoauTh TOKa3aTeNbCTBA C UCIOIB30BAHNUEM IPU3HAKOB MOA00US.
Jloka3bIBaTh TPU MpU3HAKA NOJO0MS TPEYTOJIbHUKOB.

[IpuMeHATh TOJIy4eHHBIE 3HAHHWA NPU PEIICHHH TE€OMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

3HAKOMUTBCS C UICTOPHEH pa3BUTHUSI TEOMETPHUH.

B KOTOPOM MCIWAHLI

ILnomane.
Haxo:xxnenue
njoiajaei
TPEyroJibHUKOB H
MHOT0YTOJIbHBIX
¢uryp. Ilnomann
Nno100HbIX (puryp

(17 v)

[TonsiTrie 06 001IEH TEOpHUH TIOLIAIH.
@dopMmynasl  JUIS  IUIOMAAN  TPEYroJbHUKA,
napajuienorpamma. OTHOIICHUE TIOMIAACH
TPEYTOJILHUKOB C OOIIMM OCHOBaHUEM WIIU
0011e# BBICOTOM.

Brruucnenune riomaae CIOXHBIX  (QUTYD
gyepes pa30ueHne Ha YacTu U IOCTPOCHHE.
[Tnomanu ¢puryp Ha KiIeT4aTon Oymare.
[Tnomanu momoOHBIX ¢uryp. Beraucnenue
IUIOIIAICH. 3amaun C MPAKTUYECKUM
colepkaHueM. PerieHue 3a7ad ¢ MOMOIIBIO
METO/1a BCIOMOTaTEIIbHOM TUTOIIAIH.

OBnaseBaTh MEPBUYHBIMU TMPEACTABICHUAMHI 00 0OIIEi TeOpHH MIIOIAIN
(Mepe1), GopMynHpOBaTH CBOWCTBA ILIOMIAIM, BBIICHATH WX HATJISTHBIN
CMBICTI.

BeBogute  GopMynel  IIIOMIAAM  MapajuiesorpamMma, — TPeyroJbHHKa,
Tparnenuuu u3 GopMyIIbl TUIOIIAIU MPSIMOYTOJIbHUKA (KBaapaTa).

BeiBoguTh (pOpMyINBI IIIOMIAMM BBITYKJIOTO YETHIPEXYTOJIBHHUKA Yepes3
JUAroHalId ¥ YToJl MKy HUMHU.

Haxomute tmwiomaau ¢uryp, u300paxEHHBIX Ha KieT4aTod Oymare,
UCIIONB30BaTh pa3OreHne Ha YaCTH U JOCTPOCHUE.

Pa30upaTh mpuUMeEpHl HUCIONB30BaHUS BCIIOMOTATENLHOW TUIOMIAAN IS
peIIeHUsI TEOMETPUIECKUX 3a/1a4.

Haxonutb miomaay mogo0HbIX Guryp.

BoerancnsaTe momany pa3nuaHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemrath 3a1aun Ha MJI0IIAb C MPAKTHYECKUM COJICPKAHHUEM.

Teopema Iludaropa u
HavyaJja
TpuroHomerpuu (12 v)

Teopema I[lucdaropa, e€ moka3aTeNbCTBO H
npumenenue. O6patHas Teopema ITudaropa.

Onpenenenue TPUTOHOMETPUUECKHUX
byHKIUi OCTpOTO yria,
TPUTOHOMETPHUUECKHE COOTHOLIEHUS B

MPsIMOYTOJIBHOM  TpeyronbHuke. OCHOBHOE

HoxasbiBath Teopemy Iludaropa, wucmnonp3oBarh €€ B MPAKTUUECKHUX
BBIYHCIICHUSIX.

DopMyTUPOBATh OMPENEICHUS TPUTOHOMETPUYICCKUX (YHKIUH OCTPOTO
yria, MpoBepsATh UX KOPPEKTHOCTb.
BpiBOIUTE  TPUTOHOMETPUUECKHE
TPEYroJbHUKE.

COOTHOHICHUA B MNPAMOYTOJIbHOM
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TPUTOHOMETPUYECKOE TOKIECCTBO.
CooTHomieHusT  MEXIy  CTOpOHaMH B
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yrjaaMu B
45° 1 45°; 30° u 60°.

HccnenoBaTh COOTHOIIEHHUS MEXAY CTOPOHAMHU B MPSMOYTOJIbHBIX
TpeyroJibHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnonb3oBatk GopMynbl MPUBEIECHUS U OCHOBHOE TPUTOHOMETPHUECKOE
TOKJECTBO ISl HAXOXKICHHSI COOTHOIICHUH MEX 1y TPUTOHOMETPUUECKUMU
(GYHKIUSAME Pa3TUIHBIX OCTPBIX YTJIOB.

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS U YMEHUS MPHU PEIICHUU MPAKTUYECKUX
3a1a4.

3HAKOMUTBCS C HICTOPHUEHN pa3BUTHUSI TEOMETPHUH.

O000menue
CHCTEeMaTH3aAMS
H3Y4YEeHHOI0
MaTepuaJa (4 4)

IToBTOpEHHE OCHOBHBIX IMOHATHI U METOJIOB
KypcoB 7 1 8 KiaccoB, 0000IIeHNE 3HAHUM.

Pemwate 3amaum Ha TIOBTOPEHHE, WIUIIOCTPUPYIOIIME CBSI3U MEXIY
pa3sIUYHBIMU YaCTAMHU Kypca.




9 KJIACC

OO0111e€ KOJIMUECTBO YacoB — 68 vacos.
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TeMbl (TeMaTHYECKHE

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH oﬁyqaloumxca

0JI0KH/MOLYJIN)
VYribl B OKPY:KHOCTH. | Briucannele W UEHTpaslbHBIE YIIIBL, Yroia | B meuenue yueOHo20 200a: TOHUMATh, NMPUMEHSTH B CaMOCTOSTEILHOU
Bnucannnie H | MEXIy KacaTeJIbHON M XOPAOH. YTIbI MEXIY | p€4H, BOCIPUHUMATH (CIIYXO3PHUTEIBHO U /WIIM Ha CIyX C YYETOM YPOBHS
ONUCaHHbIE XOpAaMH U CEKYIIUMU. CIIyXOpPEUEBOIO Ppa3BUTHS OOydyarolUXCs) W JOCTaTOYHO BHSATHO U
YeThbIPeXyroJbHUKH. Brmicannsre u ONHMCAHHBIC | €CTECTBEHHO BOCIPOU3BOJNTh TEMATHYECKYI0 MU TEPMHUHOJIOTHYECKYIO
KacareabHble K | YCTBIPpEXYTOJNILHUKY,  HMX  TPU3HAKK U | JIKCHKY, a TaKKe JIEKCHKY [0 OpTraHHu3allii y4eOHOW IesATeIbHOCTH.

okpy:kHocTu. Kacanme
okpy:kHocTei (16 4)

cBoiicTBa. [IpriMeHeHHE HSTUX CBOWMCTB MpH
pELIEHNU T€OMETPUYECKUX 3a/1ad.
B3anmnoe pacnoioKeHue
OKpykHOCTeH. KacaHue OKpyKHOCTEH.

BYX

BeimonHATe GoHeTHuUecKyro 3apanKy. Vcnonp3oBaTh AaKkTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSL.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCTIPOM3BOUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY IO OpraHU3aliK y4eOHOH NesTeTbHOCTH.
@opMyIupOBaTh OCHOBHBIE ONpPEAEIEHUS, CBA3AHHBIE C YIJIaMH B Kpyre
(BOMCaHHBIN YroJl, IEHTPAJIbHBIN yrou).

HaxoauTte BnucaHHbIE yIiibl, ONMMpAIOUIMECS HA OAHY AYTY, BBIYMCIATH
yIJbl C OMOUIBKO TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O BIIMCAHHOM
YEeTBIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBaTh, B TOM YHUCIIE C MOMOIIBIO UPPOBBIX PECYPCOB, BIIUCAHHbIE
Y OIMCaHHBIE YETHIPEXYTOJbHUKH, BEIBOJUTh UX CBOMCTBA U MPU3HAKH.
Mcnosp30BaTh 3TH CBOMCTBA M IPU3HAKH TP PEIICHUN 3aJa4.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHycoB. Pemenue
TPeyroJbHUKOB (21 1)

Onpenenenue TPUTOHOMETPUUECKHUX
¢ynkuuit yrnmos ot 0 no 180°. Kocunyc u
CHHYC TpsMOTO W Tymoro yria. Teopema
KocuHycoB. (O000IIEHHAS) TEOpEMa CHHYCOB
(c pammycoM ONHMCAaHHOM OKPYKHOCTH).
HaxoxeHue JJIMH CTOPOH W BEJUYUH YIJIOB
TPEYTOJIbHUKOB.

dopmyra ruom@anM TPEyroJibHUKa Yepe3 JIBe
CTOPOHBI M yron Mexnay Humu. Dopmyna

@opMyIIMpoBaTh ONpPENEICHUs] TPUTOHOMETPUIECKUX (DYHKIMHA TYNBIX H
OpSMBIX YIJIOB. BBIBOOUTH TeOpeMy KOCHHYCOB U TEOpEMY CHHYCOB (C
paanycoM ONMCAHHOM OKPY>KHOCTH).

Pemate TpeyroabHUKH.

Pemarsn MPAKTUYCCKUC 3aJdaqyr, CBOJAIIUCCA K HAXOKACHHUIO PA3JIMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.
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IUTONIa N YETHIPEXYTOJIbHUKA Yepe3  ero
JAUuaroHajiv U yroj MCX1y HUMHU.
[IpakTHyeckoe TpPUMEHEHHE JOKa3aHHBIX
TEOPEM.

IIpeodpa3oBanne
moaoous.
Metpuueckue
COOTHOLICHUS
okpy:xHocTH (12 u)

[TonsiTHE 0 MpeoOpazoBaHUU OJOOHS.
CoOOTBETCTBEHHBIE  DJIEMEHTHI  IOJOOHBIX
¢buryp.

Teopema 0 mpoW3BENEHHH OTPE3KOB XOPH,
TEeopeMa O MPOU3BEJICHUH OTPE3KOB CEKYIIHX,
TeopemMa O  KBaJpaTe  KacaTeIbHOM.
[IpuMeHeHHEe B pelIEHHMH T'e€OMETPUUYECKUX
3amad.

OcBauBaTh OHATHE TPEOOPA30OBAHUS TTOI00US.

UccnenoBath  OTHOLIEHWE  JMHEHHBIX  3JEMEHTOB  (QuUryp  IpHU
npeoOpazoBaHuu moaoous. HaxonuTe mpuMepsl mOJ00us B OKPYIKaIOMIEH
NENUCTBUTEIILHOCTH.

BriBOaUTE METpUUECKHE COOTHOLIEHUS MEXKAY OTPE3KAMU XOPH, CEKYIIUX
M KacaTeJbHBIX C HWCIOJIH30BAHMEM BIHCAHHBIX YIJIOB M TOJOOHBIX
TPEYTOJIbHUKOB.

Pemate reomerpuueckue 3aJauyd M 3aJayd U3 PEATbHOW JKU3HH C
MCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJILHUKOB.

Bekropsi (15 1) Omnpenenenne  BEKTOpPOB,  cioXeHue W | Mcnosnb3oBaTh BEKTOpBl Kak HANPABICHHBIE OTPE3KH, HCCIEN0BATH
pPa3HOCTh BEKTOPOB, YMHOXXEHHE BEKTOpa Ha | TEOMETPUUYECKUH (Tepemenienne) u Gu3ndeckuii (Cuiia) CMBICITBI BEKTOPOB.
YHCIIO. 3HATh ONPEIENIECHN CYMMBI M Pa3HOCTH BEKTOPOB, YMHOKEHUS BEKTOpa Ha
@u3nyeckuii M TEeOMETPUYECKHH CMBICH | YUCIIO, HUCCIENOBaTh TI'C€OMETPUYECKUH M (DU3MYECKHHA CMBICIBI 3THX
BEKTOPOB. onepanui.
Pasnoxxenune BEKTOpa 1o IByM | Pemate reomerpuueckue 3ajauu ¢ UCIOIb30BAHUEM BEKTOPOB.
HEKOJUIMHEapHbIM  BeKkTopaM. KoopauHatel | PackiaznbiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTODA. Hcnonp30BaTh CKaNspHOE IPOU3BENECHHUE BEKTOPOB, BBIBOJUTH €r0
CkansipHoe TPOM3BEACHUE BEKTOPOB, €ro | OCHOBHBIE CBOMCTBA.
IIPUMEHEHNE AJI HaX0XK/I€HUS AJIMH U YIJIOB. | BBIUMCIATE CyMMy, pa3HOCTb M CKaJIIpHOE NPOM3BEIEHUE BEKTOPOB B
Pemenune 3a1a4 ¢ MOMOIIBIO BEKTOPOB. KOOpAMHATAX.
IIpuMeHeHrne BEKTOPOB s pelieHus 3ajad | [[puMeHsATh ckansipHOE NPOU3BEACHUE ISl HAXOXKACHUS JUIMH U YTJIOB.
KMHEMAaTUKH U MEXaHHUKH.

O0600menue IToBTOpEHNE OCHOBHBIX NOHATHM M METONOB | Pemate 3amadun Ha IOBTOPEHHME, WUIFOCTPUPYIOIIME CBSI3M MEXKIY

CHCTeMAaTH3alUs KypcoB 7 — 9 kiaccoB, 000011eHnEe 3HAaHUH. pa3IMYHBIMM YacTSIMU Kypca.

HU3y4EeHHOI0

MaTepuaJa (4 4)




77

Tembl (TeMaTHUYECKHE

OcHoBHOe coaep:kaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCH

0JI0KH/MOLYJIN)
JdexkapToBbl JlexapToBbI KOOPIHUHATHI TOYEK Ha | B meyenue yuebHo2co 200a: NMOHUMATh, NPUMEHITH B CaMOCTOSTEIHLHOU
KOOPJAUHATHI HA | INTOCKOCTH. peyH, BOCTIPUHUMATH (CIYyXO3PUTEIHHO W/MIW Ha CIyX C Y4ETOM ypPOBHS

mwiockoctu (10 4)

YpaBHeHue npsAMoil. YrioBoi ko3 UIUeHT,
TaHIEHC YIVIa HaKJIOHA, NapajUlesbHbIE U
NEepPHEHANKYISIPHbIE TTPSIMBIE.

VYpaBHenue  okpyxkHoctd.  Haxoxnenwue
KOOPJIMHAT TOYEK IEepPEeCceYeHUs OKPYKHOCTHU
Y TIPSIMOM.

Meton KOOpAMHAT
TEOMETPUUECKHUX 3a/1a4.
Hcnonb3oBanne  Merona
MIPaKTUYECKHX 3a/1ayax.

pu peLieHun

KOOpJMHAT B

CIIyXOpEYEBOTO pa3BUTHs OOYYAIOUIMXCS) W JOCTAaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAMUTH TEMAaTHYECKYH) M TEPMHHOJIOTHYECKYIO
JEeKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alMd Y4eOHOH JesTeIbHOCTH.
BeimonuaTe GoHeTHuecKyro 3apanxy. Vcnonp3oBaTh AaKkTHIbHYIO (YCTHO-
JAKTUIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILBHOTO CPEJICTBA OOILICHUSL.

Ilo oxonyanuu Kkadxcooiu yuebHoOU uemeepmu. BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JTUCHUIUTMHBL, @ TAK)KE JIEKCUKY 110 OpraHU3aliK yueOHOU JesTeIbHOCTH.
OcBauBarh MOHATHE MNPSAMOYIOJIBHOW CHUCTEMBI KOOPJIMHAT, IEKAPTOBBIX
KOOpPJMHAT TOYKH.

BriBOIUTE ypaBHEHHE NPAMOU U OKPYKHOCTH. BBIIENIATH NIOJIHBIN KBAgpaT
JUISL HAXOXKACHHS LIEHTPA U Palnyca OKPYKHOCTHU 110 €€ ypaBHEHHUIO.
Pemate 3agaun Ha HAXOXKICHUE TOUYEK IIEPECEUCHMS] INPSIMBIX H
OKPY>KHOCTEH C IMMOMOIIBI0 METO1a KOOPAMHAT.

Hcnonp3oBatk cBOICTBA yriaoBoro Kod(QuiueHTa npsMon MpH perieHuu
3aJad4, 1JIs ONPEACIICHUS PACIIOIOKEHUS TPSIMOU.

IIpuMeHATh KOOPAMHATEI IIPU PEIICHUH I€OMETPUUECKUX U MPAKTUYECKUX
3ajJa4, IS IIOCTPOEHUS MaTeMAaTHYECKUX MOJEIEH pealbHbIX 3a1ad
(«MeToJ KOOpAUHATY).

[Tonp30BaThes A7 MOCTPOEHUS M UCCIIEA0BAaHUHN HU(POBBIMU PECYPCAMHU.
3HAKOMHUTBCS C UICTOPHEN Pa3BUTHUS TEOMETPHUH.

IIpaBuabHBIE
MHOI'0YT'0JIbHUKH.
JJIMHA OKPYXKHOCTH U
IUIOIIAAD Kpyra.
Beruuciaenne

[IpaBuiIbHBIE MHOTOYTOJIBHUKHU, BBHIYHCIICHHE
uX 9ieMeHTtoB. Yucimo m W JATUHA
OKpYy’KHOCTU. JlUIMHa JyI'M OKPYXKHOCTH.
Pannannas mepa yrina.

[1nomans Kkpyra u ero 3JeMeHTOB (CEKTOpa U

DopMynMpOBaTh ONPEACIICHUE IPABUIBHBIX MHOIOYIOJIbHUKOB, HAXOAUTh
UX DJIEMEHTHI.

[Tonp30BaTbCs MOHATHEM IJIMHBI OKPYKHOCTH, BBEACHHBIM C ITOMOILBIO
[IPaBUIBHBIX MHOIOYIOJBHUKOB, OIpPEACNATh YHUCIO T, JJIWHY AYTd U
pajuaHHyIO MEpy yrIia.
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miomazaei (9 )

cermMeHTta). Briuucnenue momaneit ¢uryp,
BKJTFOYAIOITUX JIEMEHTHI KpyTa.

[TpoBOUTE MTEpEX0/T OT paJuaHHON MEPHI yria K TpaJyCHOW U HA0OOPOT.
Ornpenensarts mIomaab Kpyra.

BreiBoauts dopMynbl (B rpalycHOH U paguaHHONW Mepe) IJis ATUH YT,
IJIOIIA/IEH CEKTOPOB U CETMEHTOB.

Boruncnate mnomaau  Guryp, BKIIOYAOMIMX JJIEMEHTHI OKPYXHOCTH
(kpyra).

Haxoauts miomany B 3agadax peaJlbHON KU3HHU.

JIBHKEeHHSI TLI0CKOCTH
(7 w)

[TonsiTHE O IBMIKEHHMH INIOCKOCTH.
ITapamienpHblil  NIEPEHOC,  MOBOPOT U
cummeTpus. OCH U LEHTPbl CAMMETPUH.
IIpocreiiline NIpUMEHEHNs B PELICHUY 3a1a4.

Paszbupats mpuMepsl, WUTIOCTPUPYIONIHE TIOHATHS ABWDKEHHSI, IICHTPOB H
0CE CUMMETPHH.

®opMynIHpOBaTh ONpPEAETICHUS MNapayUIeIbHOTO IEPEeHOCca, IOBOPOTa H
0CeBOIl cUMMeTpuu. BBIBOIUTH MX CBOMCTBA, HAaXOAMTh HEIOJBUIKHBIC
TOYKH.

HaxoauTh HEeHTpbI U OCH CUMMETpUil pocTeimux Guryp.

[lpuMeHsTh MapayuIeTbHBIA TEPEHOC H CHMMETPHIO TIpU  pPEHICHUH
reOMEeTPUYECKUX 3a1a4 (pa3oupaTh MpUMEpHI).

Hcnonp30BaTh U1 MOCTPOCHUS M MCCIIEIOBAHUH I (PPOBBIE PECYPCHI.

IoBTOpEHMUE,
00001IEHME,
CHCTEeMATH3AIMS
U3Y4YEHHOT0
matepuana ™ (8 u)

[ToBTOpEHHE OCHOBHBIX IMOHATHA U METOJOB
kypcoB 7-10 kmaccoB, o0000meHne wu
cucreMarusanuss  3HaHui.  IIpocreiimne
reoMeTpuyeckue (GuUrypel M UX CBOICTBa.
N3mepenne reoMeTpuuecKuX BEJIMUKH.
TpeyroabHUKH.

[TapannenbHble " NEPIIEHUKYIISPHBIE
MpsIMBIE.

OxkpyxHOCTb U  Kpyr. I'eomerpuueckue
MTOCTPOEHUS. Vsl B OKPYKHOCTH.
BrnucanHple ¥ ONHMCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKPY>KHOCTB.

BocnpunuMate  (CIIyXO3pUTENBHO W/MIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEUeBOI0 DPa3BUTHUS OOYYaIOUIUXCS) U OMEPUPOBATH CIEAYIOUIUMH
NOHATHSAMH:  (urypa, TOYKa, TMps- Mas, YroJl, MHOTOYrOJbHHUK,
PaBHOOCIPEHHBIN W PaBHOCTOPOHHHM TPEYTOJbHUKH, MPSMOYTOJIBbHBIN
TPEyroibHUK, MeIuaHa, OWCCeKTpUca M  BBICOTA TPEYTOJIbHUKA,
napajyuiesiorpaMM, pomO, TMpsIMO-  YTrOJbHHMK, KBajpar, Tpareuus;
OKpY>KHOCTB, KacaTellbHas; paBEHCTBO U Mojo0ue (GUryp, TpeyroabHUKOB;
NapauIeTbHOCTh U NMEPIEeHIUKYISIPHOCTD IPSIMBIX, YOI MEXAY MPSIMBIMH,
CUMMETPUSI OTHOCUTEJIBHO TOUYKHU U MPSMOM; IJIMHA, pACCTOSHUE, BEIMUMHA
yria, miomaab, IEPUMETP.

Hcnonp3oBate (GopMmynbel: mepuMeTrpa M IUIOMAAM MHOTOYTOJIBHUKOB,
JUIMHBI OKPYXHOCTH M IUIOIIAAU Kpyra, o0bEéMa MPSIMOYTOJIbLHOTO
napasuieJenunesa.

!> TIpenycmatpuBaercs MOBTOpEHHE DIIEMEHTOB CONEPKAHMS yUeOHON NMCIMILIMHBI, OCBAMBABIIErocs Ha 1—5 rogax obyuenns Ha ypoae OOO. J[omycKaeTcsi pacrpeeieHue
JAHHOTO MaTepuasa 10 COOTBETCTBYIOIIMM TeMaTHUIEeCKUM pa3fenaM, OCBauBaeMbIM Ha 6-oM rofy oOydeHus Ha yposHe OOO.
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YUeThIpEXYTOJbHUKH. Bnucannbie u
OTNMCAHHBIC YETHIPEXYTOJIHbHUKH.

Teopema [Mudaropa U Havaja
TPUTOHOMETPUHU. Pemenue 001X
TPEYTrOJIbHUKOB.

[IpaBUsEHBIE MHOTOYTOJIBHUKH.
[Ipeobpa3oBanus MIOCKOCTU.  JIBUXKEHHS.
[Tonobue. Cummerpusi.

IInomans. Beruncnenue mioniaien.
[Tnomanu nonoOHbBIX duryp.

JlekapToBbI KOOPAUHATHI HA IJIOCKOCTH.
BekTopbl Ha TIOCKOCTH.

OnepupoBaTh MOHIATUSMH: MPAMOYTOJIbHAS CUCTEMa KOOPIMHAT, BEKTOP;
WCIIOJIb30BaTh 3TH MOHATHS JJISI TPEACTABIICHUS JAHHBIX U PELICHUS 3a/1ad4,
B TOM YHCIIE U3 APYTUX YIEOHBIX IPEIMETOB.

PemaTe 3agaun Ha NOBTOPEHUE OCHOBHBIX MOHATUN, HILTFOCTPALIUIO CBI3EH
MEXIY pa3lTuYHBIMU YacTAMHU Kypca. BwiOuparte MeTon uisl perieHus
3aJ1a4u.

Pemars 3agaun U3 noBCEHEBHOM KU3HM.




PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTUKA» B 7-9 KIIACCAX

IHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM LHU(PPOBOM MHUpPE BEPOSITHOCTh U CTATUCTHUKA NMPUOOPETAOT
BCE OOJIBLIYI0 3HAYUMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUECKUX MPUIOKEHUHN, TaK
U UX POJU B 00pa30BaHUM, HEOOXOAUMOM KaXkJI0My 4enoBeKy. Bo3pacraer uucio
npodeccuil, npu oBIaCHUH KOTOPBIMHU TpedyeTcs xopouias 6a3oBasi MOATOTOBKA
B o00JacTh BEpPOATHOCTM U CTATUCTHKHW, Takas IOATOTOBKA Ba)KHA s
IPOAODKEHUs 00pa30BaHUs U JUIsl YCIEIIHON Ipo¢eCCUOHAIbHONU Kaphephl.

Kax1p1i1 4en0BEK MOCTOSIHHO ITPUHUMAET PELICHHs Ha OCHOBE MMEKOLIUXCS
y Hero JaHHbIX. A Juisi 0OOCHOBAHHOIO MPUHATUS PEUICHUS B YCIIOBUSX
HEJI0CTaTKa WU H30BITKA MHPOPMAIMK HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(OpMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

MMeHHO TmO3TOMY OCTpO BCTaja HEOOXOAWMOCTh C(OpMHpOBaTH Yy
oOyuvaromuxcs (yHKIHOHAIbHYIO IPaMOTHOCTD, BKJIIOYAIOIYIO B c€0s B KAUECTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTHUYECKHU
aHAJIM3UPOBATh UH(OPMAIUIO, IPEACTABICHHYIO B Pa3IMYHBIX OopMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJbHBIX IPOLIECCOB M 3aBUCHUMOCTEH,
IIPOU3BOAUTH NPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B yUeOHOM Kypce ¢ OCHOBHBIMU IPUHLIUIIAMU COOpa, aHAIM3a U
IpPEJCTaBICHUs JaHHBIX W3 Pa3IMUHBIX cep XKU3HU 00IlecTBa M rocyAapcTBa
npuoOIaeT oO0ydarImmxcs K OOIIECTBEHHBIM HWHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpraHU3aluu repebopa M mojacuéra yucia
BAapUAHTOB, B TOM YHUCJIE B MPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3aaéT MaTemMaTHuecKuii pyHIaMeHT U1t POPMHUPOBAHUS KOMIETCHIIUN B
o0nacT MHMOPMATUKH U HUPPOBBIX TeXHOJNOTWM. [Ipyn M3ydeHHH CTATUCTUKUA U
BEPOSITHOCTH 00OralialTcsl MNpPEeACTaBIeHUs OOyYarouuxcsi O COBPEMEHHOU
KapTUHE MHUpa M METOJlax €ro MccienoBaHusd, (GpopMupyercs MOHMMaHUE POJIU
CTaTUCTHKHU KaK UCTOYHHMKA COLMATIBHO 3HAYUMOI MH(MOPMAIIMHU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTrBeTcTBUM C JaHHBIMM LIEJIIMU B CTPYKType HPOrpaMMbl yueOHOIro
Kypca «BeposTHOCTh U CTaTHCTHKA» OCHOBHOT'O OO0IEro 0O0pa30BaHUS BBIJIEICHbI
CIIEIyIOIME COAEpKATENbHO-MEeToANYEeCKUe JTUHUM: «lIpencraBieHne NaHHBIX U
ONucaTeNbHasg CTaTHCTUKa», «BeposTHOCTHY, «DieMeHThl KOMOMHATOPUKM,
«BBenenue B Teopuio rpadoBy.

Conepxxanne nuHuM  «lIpencraBieHue  JaHHBIX W ONMCATENIbHAS
CTaTUCTUKa» CIy>)KUT OCHOBOM 11 (OPMUPOBAHUSA HABBIKOB pPabOTHI C
uHbopMalMel: OT YTEHUS U HHTEepIpeTanud UHPOpMalUu, MPEACTABICHHONW B
Tabnuuax, Ha AMarpaMMax M rpaukax, 10 cOopa, MpPEACTABICHUS U aHaIU3a
JAHHBIX C UCIOJIb30BAHUEM CTATHCTHYECKUX XapPAaKTEPUCTUK CPEIHHX H
pacceuBanud. Paborag ¢ JaHHbIMHM, oOOydYarouiMecss yd4aTcsli CUUThIBaThb U
UHTEPHPETUPOBATh JAHHbIE, BBIABUIATb, APryMEHTUPOBATh U KPHUTHKOBATh
OpOCTEUIINE THUMOTE3bl, PA3MBIIUIATh HaJ  (AKTOpamMu, BBI3BIBAIOIIUMU
U3MEHYMBOCTb, M OLIEHUBAaTh WX BIMSHUE HA pacCMaTpPUBAEMbI€ BEIIUYUHBI U
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IIPOLIECCHI.

NHTYynTHBHOE NPENCTABIEHUE O CIYYalHOW W3MEHYMBOCTH, UCCIEA0BAHUE
3aKOHOMEPHOCTEM W TEHJACHIMHA CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM IS
W3YUYCHHS] TEOPUU BEPOSTHOCTEH. bonblnoe 3HAYEHHE HMEIOT NPaKTHYECKUE
3a/1aHMs], B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCSA KaK Mepa MpaBAONOA00Hs CIIy4ailHOTO
coobrtus. [lpm wu3ydeHun yueOHOrO Kypca oOOydaroIIuecs 3HAKOMSTCS C
[IPOCTEUIIMMUA  METOJAMU  BBIYMCICHHUS  BEPOSATHOCTEM B CIIyYalHBIX
DKCIEPUMEHTAX Cc PAaBHOBO3MOXXHBIMU AJIIEMEHTApHBIMU UCXOJaMH,
BEPOATHOCTHBIMHU 3aKOHAMHU, MO3BOJISIONIMMHU CTaBUTh M peliaTh 0oJiee CIOKHbBIC
3ajauyd. B ydeOHBIIl Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIy4alHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCyHIECTBIISIETCSI 3HAKOMCTBO OOYYaIOLIUXCS C
MHO>XECTBAMU M OCHOBHBIMH OIIEpALMSIMU HaJ MHOYKECTBAMHU, pacCMaTPUBAIOTCS
IIPUMEPBI TPUMEHEHUS U1l PEUIEHUs 3a]ay, a TaKXKE HCIIOJIb30BaHUA B JIPYTHUX
MaTEeMaTUYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-10 knaccax uzy4aetcst yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA», B
KOTOpBIM  BXxonmatr paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs
cTaTuCTUKa», «BeposTHOCTE», «DneMeHThl KOMOWHATOpUKW», «BBenenue B
Teopuro rpadoBy.

COAEPKXAHME OBYUYEHUA
7 KJ%ACC

[IpeacraBnenue faHHBIX B BUJE TAOJMILI, AMArpamMM, rpauKoB. 3aroIHEeHHEe
Ta0JIMIl, YTEHHE M TOCTPOEHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyTOBbIX). UTeHHEe rpauKoB peabHbIX MpolieccoB. M3pneuenue undopmanuu u3
JMarpaMM U TaOJIMIL, UCTIOJIb30BAHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenbHasi CTaTHCTHKA: cpellHee apuMETHYecKOoe, MeIuaHa, pa3max,
HauOoblllee M HauMEHbIIee 3HAa4YeHHs Habopa YHUCIOBBIX AaHHBIX. llpumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaifHbI SKCIIEpUMEHT (OTBIT) W CiydaiiHOe coObITHE. BeposaTHocTh u
yacToTa. Pojp MalOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oOmecTse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenensb BepiiuHbl. Yucio pédep U cyMmapHas
creneHb BepmmH. [IpencraBienue o cszHoctu rpada. llemu u nuxiel. [yt B
rpadax. O6xon rpada (diepoB myTh). [IpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3agau ¢ moMonibio rpagos.

16 Coxpaustercst conepxanme u 00bEM MaTepuala, IPeCTaBICHHOr0 B mpuMepHoit OOIl — mms TpeThero roga
o0yuenns Ha ypoBHe OOO. B ciyyae HE0OXOIUMOCTH, 0OYCIOBICHHOW WHIMBUIYaJbHBIMH OCOOCHHOCTSIMH H
BO3MOXKHOCTSIMH OOYYArOLIMXCSl ¢ HAPYLICHUSMH ClIyXa, U3y4eHHE NPOrpaMMHOr0 MaTepHala Mo TeMaTHYeCKOMY
pazzneiny «BeposTHOCTb U 4acToTa CIIy4ailHOTO COOBITHS» MOXKET OBITh OPTaHU30BAHO HAa YETBEPTOM IOty OOYUECHUS
Ha ypoHe O0OO.
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8 KUIACC

[IpencraBienue TaHHBIX B BUJE TAOJIHI], AMarpaMm, rpaduKkoB.

MHOX€ECTBO, DJEMEHT MHOXKECTBA, IOAMHOXECTBO. Omnepanuu  Hax
MHOXECTBaMU: O0BbEIMHEHHE, TepeceueHue, nonojHenue. CBoMCTBa ornepanui
HaJl MHOXECTBaMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPEAEIUTENIBHOE,
BKIIOUeHHs. Mcmonb3oBaHue Tpa@uUecKkoro MpeCTaBICHUS MHOXECTB IS
OMUCaHUA peajbHbIX MPOLIECCOB U SIBJIICHUM, IPU PEUICHUHU 3a1a4.

N3mepenue paccenBanus NaHHbIX. [[ucnepcus M CTaHIApTHOE OTKIIOHEHUE
YUCJIOBBIX HA0OPOB. JlnarpamMmma pacceuBaHusl.

DOneMeHTapHbIe COOBITHS CiydyaHOro ombiTa. CiydailHble COOBITHSL.
BepostHoctrt  coObrtrii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMHU  DJIEMEHTapHBIMU
coObITusIMU. CinyyaiiHblil BbIOOp. CBS3b MEXKIYy MaJOBEPOATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpencraBienue TaHHBIX B BUJE TAOJIHII, AMArpaMMm, rpaduKoB.

HepeBo. CBoNCTBa [€pEBBEB: E€IWHCTBEHHOCTh ITyTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBS3b MEXK]y YUCIOM BEepUIMH M uucioMm peodep. Ilpasumio
yMHOXeHus. Pemienue 3amad ¢ momolisto rpados.

[IpotuBomosnoxueie coObiTus. Juarpamma Diinepa. OObeAMHEHUE W
nepeceueHne  coOwbiTHii. HecoBmecTHbie  coObiTusi. DopMyrna  CIOXKEHUS
BEPOSTHOCTEU. YCJIOBHAsI BEPOATHOCTh. [IpaBmiio ymHoOxeHus. HesaBucumbie
coObrTus. IlpeacraBneHue skcriepuMeHTa B BUJE JepeBa. PemieHue 3agad Ha
HaxO0XJICHUE BEPOSATHOCTEHW C MOMOIIBIO JEPEBA CIy4YaMHOTO JKCIEPUMEHTA,
auarpamm Ounepa.

IlepectanoBku u ¢pakropuan. CoueTanust ¥ YUCIO codeTaHuil. TpeyroabHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPHKHU.

[IpeacraBnenre JaHHBIX B BUAEe TaOMUL, JuarpaMM, TIpaduUKoB,
WHTEpHpeTalus JaHHbIX. UTeHue U nocTpoeHue Tabiuil, Auarpamm, rpadukoB 1o
peabHbIM JTAaHHBIM.

I'eomerpuyeckas BeposTHOCTh. CrydaiiHbI BBIOOp TOUKH W3 (UTYypHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi UCOBITAHUN JO NEPBOrO ycrexa.
Cepust ucnbitanuii beprymum. BeposTHocTH CcOOBITUH B CEpPUHM  UCIBITAHHMA
bepuymm.

CiyyaiiHas BEJIMYMHA W PACIPENCIICHUE BEPOSITHOCTEW. MareMaTuyeckoe
oXugaHue W amcnepcus. IIpuMepsl MaTeEMaTUYECKOro  OXUJIAHUS KAk
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudecKoe OKHUJIAHWE U
JUACHEPCUA CIYYaWHOW BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUM HCIBITAHHUI
beprymm».

[TonsiTue o 3akoHe OosblMX yucen. 3mepeHue BeposSTHOCTEN ¢ TOMOILBIO
yacToT. PoJib ¥ 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.

IMMPEAMETHBIE PE3YJIBTATDBI
OcBoenue ydyeObHOro Kypca «BeposTHOCTh U cratucThka» B /—9 Kiaccax
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JOJDKHO  o0ecneynBaTh  JOCTHIKEHHWE  yKa3aHHBIX  HW)KE  MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

7 KIIACC

Yurarb uHPOpMalLIMIO, TMPEACTaBICHHYIO B TaOauuax, Ha JuarpaMmax,
NPEACTaBIATh JaHHBbIE B BUJE TaOJMIl, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cTonmbyaThie) U KPYTroBbI€) IO MACCHBaM 3HAYCHUH.

OnuceiBaTh M UHTEPIPETUPOBATH  PEAJbHBIE  YKCIOBBIE  JIaHHBIE,
Mpe/ICTaBlICHHbIE B TA0NIMIIaX, HA TUarpaMmax, rpadukax.

Hcnonb30BaTh MJi1 ONUCAHUS JAHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKHU:
cpenHee apu@MeTHUecKoe, MeAMaHa, HauOoJblliee W HAaUMEHbIIEe 3HAYCHUS,
pa3max.

Nmets mpexncraBieHrne O CIIydYalHOM W3MEHYMBOCTH Ha IPUMEPAX ILEH,
(U3HYECKUX BEIWYUH, AaHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEJCTABICHUE O
CTaTUCTUYECKON yCTOMYNBOCTHU.

8 KUIACC

W3Bnekath © mnpeoOpa3oBbIBaTh HHGPOPMAILIMIO, TPEJICTABICHHYIO B
pPa3NMYHBIX MCTOYHUKAX B BHUJE TaONHUll, AMarpamm, rpadukoB, NpPE/CTaBISATH
JAaHHBIEC B BUJE TaOJIUI, 1UarpamMmm, rpaduKoB.

OnuceiBaTh JIaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTeNIe: CpeHUX
3HAYEHUH U Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 9acTOTHI YHCTOBBIX 3HAYEHUN U YaCTOTHI COOBITUM, B TOM YHUCIIE
0 pe3ybTaTaM U3MEPEHUN U HAOJIOICHHM.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUN B ONBITAX, 3HAs BEPOSITHOCTH
AJIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

9 KUIIACC

W3Bnekate u mnpeoOpa3oBbIBaTh HHGPOPMAILMIO, TPEJICTABICHHYIO B
pa3NMYHBIX MCTOYHUKAX B BHUJE TaOiull, Auarpamm, rpadukoB, MPEACTaBIATH
JAaHHBIC B BUJE TaOJIUII, 1UarpamMmm, rpaduKoB.

Hcnonp3oBaTh rpaduueckue MOJIENU: JIEPEBO CIy4yallHOTO IKCIEPUMEHTA,
JayarpamMMbl Diiiepa, YiucioBas mpsimas.

OnepupoBaTh TMOHSITUSIMH: MHOXECTBO, IOJAMHOKECTBO, BBIIOJIHSIThH
olepalyy HaJ MHOXECTBaMHU: OOBEIUHEHUE, IEPECEUYCHHE, OMOJHEHUE,
MIEPEYUCIIATD DJIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Ucnonb3oBaTh rpaduueckoe MpeACTABICHUE MHOXKECTB M CBSI3€d MEXKIY
HUMH JIJI1 ONMCAHUS TIPOLIECCOB U SIBJIICHUI, B TOM YHCJI€ MPU PEUICHUH 3a7a4 U3
JIPYTUX YIEOHBIX MPEIMETOB U KyPCOB.

W3Bnekatb © mpeoOpa3oBbIBaTh HMHPOPMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX HMCTOYHMKAX B BHJE TaOJWL, AMAarpamm, rpaukoB, NpPEICTaBIATH
JIaHHBIE B BUIE Ta0OJIUII, TUarpaMM, rpauKoB.

Pemate 3amauM OpraHM30BaHHBIM MEPEOOPOM BAPUAHTOB, a TaKKE C
MCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMcCaTENbHBIE XAPAKTEPUCTUKHU JJISI MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSI.
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HaxonuTte 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YUCJIE MOJb3YSCh
pe3ysbTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOIIOEHU .

HaxonuTe BEepOSATHOCTH CIIy4ailHbIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM
Yuclie B OMbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEpUAX
VCIIBITAHU 10 IIEPBOTO yCIIeXa, B CEPUAX UCIBITAHUM bepHyium.

MMeTp mnpenacraBieHUE O CIy4alHOW BEJIMYMHE W O PACHPEICICHUU
BEPOSITHOCTEM.

HNmeTs mnpencTaBieHWe O 3aKOHE OONBIIMX 4YHCEN KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIbLINX YKCET B
MpUPOJIe U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHHUE
TemaTuueckoe MiIaHUPOBAHKUE MO JUCIUIUIHMHE «BeposITHOCTh M CTaTUCTUKA» MPENICTaBlIeHO 1Mo roaam obOydenus (7-10
KJIaCChI).
OCHOBHBIC BUJIBI ICATEILHOCTH O0YYAIONTNXCSI TIEPEUNCIICHBI PY M3YUYEHUN KaXKIOM TEMbI M HAIIPABJICHBI HA JIOCTHKCHHE
TUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepedeHb BUIOB NESITEIHHOCTH MOXET OBITh PACIIMPEH WU COKpamEH — ¢ y4ETOM

BO3MOXHOCTEH M OrpaHUYEHUN 00ydaronIuxcsi, 00yCI0BICHHBIX CTPYKTYPOU HapyIIEHUs [IPU NATOJOTHH CITyXa.

7 KIIACC

OO011ee KoJIMUeCTBO YacoB — 34 yaca.

TeMbl (TeMaTHYECKHE
0JI0KH/MOLYJIN)

OcHoBHOE€ coaepkaHnue

OcHoBHbIE BHbI J1eITEJIbHOCTH Oﬁy‘lalOIIII/IXCH

IIpencrasienue
JaHHBIX (7 4)

[IpencraBnenne  MaHHBIX B Ta0JHIAX.
[TpakTUYecKkre BBIYHUCICHUS IO TAOJIUIHBIM
JaHHBIM. VI3BNedueHHe W HMHTEpHIpeTaIus
TaONMMYHBIX JaHHBIX. [lpakTnueckas paboTa
«Tabmuriby.

['paduueckoe npencTaBiieHUE JaHHBIX B BHJIE

KPYTOBBIX,  CTOJIOMKOBBIX  (CTOJOYATHIX)
nuarpamMM. UTeHHe W MOCTPOCHHE Juarpamm.
[Tpumepsl  nemorpaduM4ecKkux  JUarpaMm.

[TpakTuueckas pabota «/luarpammsiy.

B meuenue yuyebOnoeo 2oda: TOHUMATh, NMPHUMEHATH B CaMOCTOSTEIHHOMN
peuu, BOCIIPUHUMATH (CIyXO3PUTENbHO W/WIM Ha CIyX C YYETOM YpPOBHS
CIIyXOpEUYEBOI0 pa3BUTUSl OOYYAIOIIMXCS) W JOCTATOYHO BHATHO U
€CTECTBEHHO BOCIPOM3BOJAUTH TEMAaTHUYECKYI0 U TEPMHHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHM3alud Y4eOHOH MesATeNbHOCTH.
Bremonuate ¢oHeTnueckyro 3apsaaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIFHOTO CPENICTBA OOIIICHHS.

Ilo oxonuanuu Kasxcoou yueOHoU yemeepmu. BOCTIPUHUMATh Ha CIyX H
BOCTIPOM3BOIMTH TEMATUYCCKYIO U TEPMHHOJIOTHUECKYIO JIEKCUKY YIeOHOM
JTUCHUILTAHBL, a TAK)KE JIEKCUKY 110 OpraHU3aliy y4eOHOU JesTeIbHOCTH.
OcBauBath CIOCOOBI MPEICTABICHHS CTATUCTUICCKUX JAHHBIX U YHCIIOBBIX
MAacCHMBOB C T[IOMOIIBIO Ta0NWIl © JUarpaMMm C HCIOJb30BaHHEM
aKTyaJIbHBIX W BaXHBIX JIAHHBIX  (AeMmorpaduyeckue  JTaHHEIC,
MIPOU3BOJICTBO TMPOMBIIUIEHHON M CEIbCKOXO3SICTBEHHON MPOIYKIUH,
0OI1IECTBEHHBIC U IPUPOIHBIC SBJICHHUS).

Wzyuyatp  meTtoasl  paboThl ¢  TaOMUYHBIMH U TpadUIeCKUMHU
MPEACTABJICHUSIMU JIaHHBIX C TOMOIIBI0 IU(MPOBBIX PECYPCOB B XOJ€
MPAKTHYECKUX padoT.

OnucarejabHast
CTATHCTHKA (8 1)

Yucnoselie
apudmeTHyecKoe.
Menuana 4rcioBOro Habopa. YCTOMYHMBOCTH
MEJIMaHBbI.

HaOOPBHI. Cpennee

OcBauBaTh MOHATHUS: YUCIOBOM HaOOp, Mepa IEHTPAIbHON TEHICHINU
(Mepa LeHTpa), B TOM YHUCIIE CpeaHee apupMeTuIecKoe, MeJuaHa.
OnuceiBaTh  CTaTUCTUYECKHWE  JaHHbIE C  TIOMOIIBIO
apupMeTHYecKoro U Meauanbl. Pemarte 3aga4m.

CpenHero
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[TpakTiueckas pabota «CpeaHue 3HaUCHUS.

I/I3y‘IaTb CBOMCTBA Cp€aHUuX, B TOM YHCJIC C IIOMOIILIO I_[I/I(I)pOBBIX

HauGonbimiee w  HauMmeHblllee 3HAYEHUS | pECYPCOB, B XOJ€ MPAKTHUYECKUX padoT.
qrcnoBoro Habopa. Pa3max. OcBauBaTh MOHATHA: HAHMOONIbIIEE W HAaUMEHBIIEE 3HAUECHHS YHCIOBOIO
MacCHBa, pa3max.
Pemats 3amaun Ha BeIOOp criocoba OMUCaHUsl TaHHBIX B COOTBETCTBHU C
MPUPOION TAHHBIX U LEJIIMU UCCIICTOBAHMUS.
Cayuaiinas Crnyuaiinas N3MEHUYMBOCTH (mpumepsl). | OcBauBaTh MOHSATHUS: YaCTOTAa 3HAYEHUI B MACCHUBE JaHHBIX, TPYHIHPOBKA
H3MEHYHMBOCTD (6 1) YacTtoTa 3HaYeHMI B MACCUBE JaHHBIX. | JAHHBIX, THCTOTPaMMa.

I'pynnupoBka. ['ucrorpammel.

CTpOI/ITb U aHAJIIM3UPOBATH T'HCTOIpAaMMBI, l'IOI[6I/IpaTL MOAXOMAIIMN IIar

[IpakTnueckas pabora «Cnyu4aiiHasi | TpyIITUPOBKH.
U3MEHYUBOCTH. OcBauBath TrpaduyecKkre MPEICTaBICHHUS pPa3HBIX BHJIOB CIIy4alHOM
U3MEHYMBOCTH, B TOM YHCIIE C MOMOIIBIO IH(POBBIX PECYPCOB, B XOIC
MPAKTHYECKON pabOTHI.
BBenenne B Teopmio | ['pad, Bepumna, pebpo. I[IpencraBnenue | OcBamBaTh NOHATHUSA: Trpad, BepumnHa rpada, pebpo rpada, creneHb
rpagos (4 1) 3ajaun ¢ mnomourslo  rpada. CreneHs | (BaJICHTHOCTH BEPIIMHBI), IIETIb U IIUKJI.
(BaneHTHOCTh) BepmmHbL. Yucno pédep u | OcBamBarh NOHATHS: TyTh B Tpade, diepoB myTh, 00Xxon Tpada,
CyMMapHasi CTeleHb BepIIMH. Llernb M LMKI. | OpHeHTHPOBAHHBIN rpad.
[Tyte B rpade. IlpencraBnenue o cBs3HOCTH | PemaTh 3amaum Ha TMOWUCK CyMMBI CTENEHEW BepmMH rpad)a, Ha IMOWCK
rpaga. OOxox Trpada (9inepoB myTh). | 06X0xa rpada, Ha MOUCK MyTel B OPUEHTUPOBAHHBIX Tpadax.
[IpencraBnenne o0  opueHTHpoBaHHBIX | OcBanBaTh CIOCOOBI MPEACTABICHUS 3a/1a4y U3 Kypca anreOpbl, FeOMeTpHH,
rpadax. TEOPUU BEPOATHOCTEH, APYTUX IIPEAMETOB C IOMOIIBIO rpadoB (KapTel,
CXEMBbI, OJJIEKTpUYECKUE 1eNH, (YHKIMOHANbHBIE COOTBETCTBUA) Ha
npuMepax.
BepositHOCTB u | CriydaliHBI ONBIT W ciydaiiHoe coObiTue. | OcBaMBaTh TMOHATHS: CIAy4yallHBIH ONBIT M Clyd4ailHOoe coObITHE,
yacrora cJydaiiHoro | BepostHocTh u dyactora coObITHS. Ponb | MaaoBeposSiTHOE M MPAKTUYECKH JOCTOBEPHOE COOBITHE.
coObITus (4 1) MaJIOBEPOSTHBIX u npakTHuecku | M3yyaTh 3HAUUMOCTb MaJIOBEPOSTHBIX COOBITHI B MPUPOJE U OOIIECTBE HA

JOCTOBEPHBIX COOBITHII B TpHpPOJAE H B
oOmectBe. MoHeTa W urpanbHas KOCTb B
TEOPHUH BEPOATHOCTEN.

[TpakTuyeckas paborta «YHactoTa BbINAIEHUS
opJa».

BaXHBIX NpUMEpPax (aBapuM, HECUACTHBIE CIIy4au, 3alUTa NEPCOHAIbHOMN
uH(dopMaIuu, eperada JaHHbIX ).

W3ywyath ponb KIIaCCHYECKHMX  BEPOATHOCTHBIX
UrpajibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
HabGmonate 1 u3yyaTh 4acTOTy COOBITMH B MPOCTBIX IKCIHEPUMEHTaX, B
TOM 4YHCJE€ C TOMOUIbIO IM(POBBIX PECYpCOB, B XOJi€ NPAKTUYECKOM

Mozenerd  (MOHeTa,
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paboTHI.
O0001meHue [IpencraBnenne  manHbiX. OmnucartenbHas | [IOBTOPSITH M3ydeHHOE U BBICTPAUBATh CUCTEMY 3HAHHIA.
CHCTeMATH3AIHUS CTaTHCTHKA.  BeposTHOCTh  ciywaiiHoro | Pemiate 3amaum Ha TPEICTaBICHHE W ONKMCAHHE JAHHBIX C ITOMOIIBIO
HU3y4YEeHHOI0 COOBITHS. U3YyUYCHHBIX XapaKTEPUCTHK.

marepuaJjia (5 4)

OOcyxaTe NpUMEpPhl  CIYYalHBIX  COOBITUH, MAaJOBEPOATHBIX U
MPAKTHYECKHU JOCTOBEPHBIX CIYYalHBIX COOBITHI, X POJIU B MPUPOIE H
JKA3HU YEJI0 BEKa.




8 KJIACC
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TeMbl (TeMaTHYECKHE
0JI0KH/MOLYJIN)

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH Oﬁy‘lalOHlI/IXCH

IoBTOpeHnue (4 4)

IIpencraBnenne  naHHbIX.  OnucaTenbHas
cratuctuka.  CnydailHas  MU3MEHYUBOCTb.
Cpennue yrciaoBoro Habopa.

Cnyudaifaple  coObITHsA.  BepostHocTH W

yacToThl. Kiaccuueckue MoJenu Teopuu
BEPOATHOCTEH: MOHETA U UTPAIbHASI KOCTb.

B meuenue yuebmnoco 200a: MoOHUMAaTh, MPUMEHSTH B CaMOCTOSTEILHOU
pedu, BOCIIPUHUMATH (CIIyXO3pUTENIbHO W/MIU Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYeBOTO pa3BUTHs OOYdYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAUTh TEMAaTUYECKYH) M TEPMHHOJOTHUYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3aluyd Yy4eOHOH JesATeNbHOCTH.
Bremonuate (GoHeTnueckyro 3apsaaxy. Vcrnonb3oBaTh NaKTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSL.

Ilo okonuanuu kadxcooi yueOHoU uwemeepmu: BOCTIPUHUMATh Ha CIyX U
BOCTIPOM3BOUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JTUCHUILTUHBL, a TAK)KE JIEKCUKY 110 OpraHU3aliK y4eOHOU JesTeIbHOCTH.
[IoBTOPATE N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHUM.

Pemate 3amaum Ha mNpeACTaBICHUE W OMNHMCAHUE AAHHBIX C IOMOILIBIO
U3YYEHHBIX XapaKTEPUCTHK.

PemaTe 3amaun Ha npencTaBiIe€HUE IPYIIUPOBAHHBIX JAHHBIX U OMUCAHUE
CIIy4YailHOM U3MEHYMBOCTH.

Pemare 3amaun Ha omnpeaeneHHE YacTOThl CIy4alWHBIX COOBITHIA,
00CYyXXJIeHUE TIPUMEpPOB CIYYaWHBIX COOBITUH, MAaJOBEPOSITHBIX |
MPAKTHYECKU JOCTOBEPHBIX CIYYalHBIX COOBITHI, UX POJU B MPUPOIE U
YKU3HU YEJIOBEKA.

OnucareabHas
CTATHCTHKA.
PaccenBanne JaHHBIX

(7 9)

Otknonenus. Jlucnepcuss 4ucaoBoro Hadbopa.
CrannapTtHoe OTKJIOHEHHE YHCIIOBOTO
Habopa. JluarpaMmbl paccenBaHusl.

OcBauBaTh TOHATHSA:  JHUCIEPCHS W CTAaHJAPTHOE  OTKJIOHCHHE,
HCIIOJIB30BATh 3TU XaPAKTCPUCTUKU JJIA OITMCAaHUA PACCCUBAHUA JaHHbIX.
BbiBurath runote3bl 00 OTCYTCTBUU WIIM HAJTMYUH CBSI3U IO JHarpaMMam
paccerBaHusl.

CTpouTth AMarpaMmbl paCCEUBaHUS MO0 UMCIOIIUMCS JaHHBIM, B TOM YHCJIC
C MOMOIIbIO KOMITBIOTEPA.

MHuoxkectBa (7 1)

MHoxecTBO, MOAMHOkeCTBO. Onepauu Haj
MHOXECTBAMHU: OOBEIUHEHUE, TEPECEUCHHE,

OcBauBaTh MOHATHS: MHOKECTBO, PJIEMEHT MHOKECTBA, IIOAMHOKECTBO.
BreimonHsaTe omepanuu HaJg MHOXKECTBaMH: OOBEIMHEHHE, TepeceueHue,
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JIOTIOTHEHHUE.
CpoiicTBa omeparii HaJl MHOXXECTBaMHU:
MEPEMECTUTEIBHOE, COYEeTaTeIbHOE,

pacnpeaenuTenbHOe, BKIOYEHHUS.
I'paduueckoe npecTaBIeHNe MHOXKECTB.

JIOTIOJTHEHUE.
Ucnons3oBath CBOMCTBA:
pacupenenuTeabHOe, BKIIOUEHUS.
Hcnonws3zoBatrh rpaduyueckoe MpeacTaBICHUE MHOXKECTB IMPU OMUCAHUU
pealbHBIX MPOLIECCOB U SBICHUH, MPU PEIICHUU 3a]a4 U3 APYTUX y4eOHBIX
MIPEIMETOB U KYpPCOB.

MNEPEMECTUTCIIBHOC, COYCTATCIIbHOC,

BepositHoCTB OnemMeHTapHbIe COOBITHSL. Cnyyaiiapie | OcBauBaTh MOHATHSA: SJIEMEHTApHOE COOBITHE, CllydyailHOE COOBITHE Kak
CJYYaifHOTO COOBITHS | COOBITHS. brnaronpusgrcTBytomue | COBOKyIHOCTb 0JIarONPUSITCTBYIOIITUX 3JIEMEHTapHBIX COOBITHH,
(11 9) 3JIEMEHTapHble  COOBITHS.  BepoATHOCTH | paBHOBO3MOXKHBIE HJIEMEHTAPHbBIE COOBITHSI.
coObiTuii. OnbITBI C PaBHOBO3MOXKHBIMH | Pemiate 3aaun Ha BBIUKCIEHHE BEPOATHOCTENW COOBITUIN MO BEPOSTHOCTAM
3JIEMEHTApHBIMH  COOBITUAMHU. CryyailHbIN | 37IeMEHTapHBIX COOBITUIH CITy4aifHOTO OMBITA.
BBIOOD. Pematp 3agaun Ha BBIYMCICHHE BEPOSTHOCTENH COOBITHH B OMBITaxX C
[IpakTruueckas pabota «OnbIThI C | pABHOBO3MOXXHBIMU ~ 3JIEMEHTapHbIMU COOBITMSMH, B TOM 4YHCIE C
PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU | TOMOLIbIO0 KOMIIBIOTEPA.
COOBITUSIMMY. [IpoBoguTh M H3y4aTb OMNBITBI C PAaBHOBO3MO>KHBIMHU 3JIEMEHTapHBIMU
COOBITUSAMU (C HCIOJB30BAHUEM MOHET, HUIPANbHBIX KOCTEH, ApYyrux
MoOJIeJIei) B X0€ PAKTUYECKON pabOTHI.
O06o0menue u | [IpencraBnenne  panHblX.  OmnucatenbHas | [IOBTOpATE M3y4eHHOE U BHICTPAaUBATh CUCTEMY 3HAHMM.
cHUCTeMaTH3alus CTaTUCTHUKA. BepostHocTs  ciywaiiHoro | PemiaTe 3agaunM Ha NpPEACTABICHHWE U OINKCAHUE JAHHBIX C IIOMOIIbIO
HU3y4CHHOI0 COOBITHSL. M3YYEHHBIX XapaKTEPUCTHK.

matepuaJa (5 4)

Pematp 3amaun Ha HaxoOXKIEHHME BEPOSITHOCTU CIy4dailHOIO coObITHS (B
paMKax U3y4eHHOTO).
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TeMbl (TeMaTHYECKHE
0JI0KH/MOLYJIN)

OcHoBHOE€ coaecpkaHnue

OcHoBHbIE BUbI JIeSITEJILHOCTH Oﬁy‘lalOHlI/IXCH

IoBTOpeHnue (4 4)

[IpeacraBnenne  naHHbiX. OnucarenbHas
CTAaTUCTHKA. BepositHocTh CIIy4aitHOTO
COOBITHS.

B meuenue yuebnoco 200a: TNOHHMATh, NPUMEHATb B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATD (CIIyXO3PUTENIBHO U /WM Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYaIOUIMXCS) U JOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJAWTH TEMAaTHYECKYH) M TEPMHHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alid Y4eOHOH JesATelIbHOCTH.
BeimonHATe GoHeTHuUecKyro 3apanKy. Vcnonp3oBaTh AaKkTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSL.

Ilo oxonuanuu kadxcoou yuebHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMHHOJIOIMUECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY IO OpraHU3aliK y4eOHOH NesTeTbHOCTH.
[IoBTOPATH NU3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMM.

Pemars 3amaunm Ha INpeACTaBIECHUE M ONUCAHME [AHHBIX C IOMOILBIO
WU3YYEHHBIX XapaKTEPUCTHUK.

Pemate 3aaun Ha Hax0XJEHHE BEPOSTHOCTU CIIy4allHOro coObITHS (B
paMKax U3y4eHHOro0).

BBenenue B TEOpHUIO
rpados (6 4)

Hepeso. CpoiicTBa JiepeBa: €IUHCTBEHHOCTh
IIyTH, CYLIECTBOBAHWE BHCSIYEH BEPLIUHBI,
CBSI3b MEXIY YHCIOM BEPIIMH U YHUCIOM
pEdep. [IpaBuino yMHOKCHHS.

OcBauBaTh NOHATHS: JepeBO Kak rpad Oe3 IMKiIa, BUCAYas BepIIMHA
(JiucT), BETBBb JIepeBa, MyTh B JIEPEBE, AUAMETP JIepeBa.

W3yuate cBoiicTBa JepeBa:  CYyIIECTBOBAaHUE BHUCSYEH  BEPILUUHBI,
CAUHCTBCHHOCTb IIYTH MCXKAY ABYMA BCPIIMHAMM, CBA3b MCKAY YHUCIOM
BEPLIMH U YUCIOM pEDep.

Pemate 3agaun Ha MOMCK U NEpedHCICHUE ITyTed B JEpeEBE, ONpPENEICHUE
yuciaa BeplIMH Wwin pédep B nepeBe, 00XoJ OMHApHOrO JAepeBa, B TOM
YUCJIC C MPUMCHCHUCM IIpaBHJia YMHOXCHUS.

Cayuaiinbie coObITHS
(13 u)

[TpotuBOonoONOXKHOE coOBITHE. [lMarpamma
Oiinepa. OObenUHEHWE W  TEPECEUCHUE
coObiTuil. HecoBmectHbie coObITHs. PopMyra
CII0KEHUS BEPOSITHOCTEM. [IpaBuno

OcBauBaTh NOHATHS: B3aUMHO IPOTUBOIIOJIOKHBIE COOBITHUS, ONIEpaIlK HaJl
coObITUSMH, O0BEAMHEHNE U TiepecedeHre cOObITHM, Auarpamma Oilnepa
(Ditnepa—Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHSI.

N3yuath T€OpEMBI 0 BEPOSITHOCTH OOBEAMHEHHS BYX COOBITHN ((POpMYITHI
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YMHOKEHHS BEPOSITHOCTEM. YcnoBHas
BEPOSITHOCTb. HesaBucumslie COOBITHSL.
IIpencrasnenue ciy4aiiHOro SKCIIEpUMEHTA B
BH/JIE JIEpEBa.

CJIOKEHHSI BEPOSITHOCTEH ).

Pemate 3amaun, B TOM 4YHCIE TEKCTOBBIE 3a7aud Ha ONpEIETICHUE
BEPOATHOCTEH OOBEAMHEHUST M TMEPEeceueHus] COOBITHI C TOMOIIBIO
YHUCIIOBOM MPSAMOM, AHarpaMm Ditsiepa, GOpMYITbI CII0KESHUS BEPOSITHOCTEH.
OcBauBaTh TMOHATHSA: NPABUIO YMHOXEHHUS BEPOATHOCTEH, YCJIOBHAas
BEPOSITHOCTh, HE3aBUCUMBIE COOBITHUS JIEPEBO CIYUYAMHOTO OIBITA.

N3yuath cBolCTBA (OMpeeneHns) HE3aBUCUMBIX COOBITHIA.

Pemiate 3a1aun Ha omnpeiesieHUE U UCTIOJIb30BaHUE HE3aBUCUMBIX COOBITHH.
Pemath 3amaun Ha TMOMCK BEPOSITHOCTEH, B TOM 4YHUCIE YCIOBHBIX, C
MCITI0JIb30BAHUEM JIEpeBa CIIY4alfHOTO OIIbITA.

DJ1eMeHThbI
KOMOMHATOPUKH (6 )

KomOunatopHoe  mpaBWJIO  YMHOXKEHHSI.
[lepecranoBku. @Pakrtopuan. CoueTaHus Hu
yucino coueraHud. TpeyronsHuk Ilackais.

IIpakTrueckas pabora «Bprancnenne
BEPOATHOCTEN c HCTI0JIb30BaHUEM
KOMOWHATOPHBIX  (YHKIMA  DJIEKTPOHHBIX
TaOIIUI.

OcBanBaTth  TOHATHSA: KOMOMHATOpHOE  MPaBUIIO YMHOXEHMS,
yIopsii0YeHHas Mapa, Tpoiika 00bEKTOB, IepecTaHOBKa, (haKTOpHal YKca,
coueTaHHe, YUCIIO0 COYEeTaHul, TpeyroyibHuK [lackans.

Pematp 3amaun  Ha mepedMcieHHE  YNOPSIOYEHHBIX Map, TPOEK,
IIEPEYUCIICHNE IIEPECTAHOBOK M COYETAHUN DJIEMEHTOB PA3JIMYHBIX
MHOECTB.

Pemarp 3amaum Ha T[OpPUMEHEHHE 4YHCIa COYETAaHWH B  anredpe
(cokpaménnoe ymMmHokeHue, ouHoM HproToHa).
Pematp, mnpumeHsis  KOMOMHATOPHWKY, 3aJadydl HAa  BBIYUCIICHUE

BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIBIO 3JEKTPOHHBIX TaOIWI] B XOJe
PaKTU4YECKOI paboThI.

O0o00mIeHne u

CHCTEeMATH3AIMS
HU3Y4YEHHOT0
matepuaJa (5 4)

OneMeHThl KOMOMHATOPUKH.
BeposTHOCTH ci1y4aifHOTO COOBITHSI.

[ToBTOPATH M3y4EHHOE U BBICTPAaUBaTh CUCTEMY 3HAHHIA.

Pemate 3amaun Ha mnepevyrcieHHEe KOMOWHAIMK (YUCla TEepecTaHOBOK,
Yucia COYETaHWM), Ha HAXOXJIEHHWE BEPOATHOCTEH COOBITHH C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C HCIOJIb30BaHUEM
Tpeyroibauka [lackas.

Pemrate 3amaum Ha HaXOXKACHHWE BEPOSTHOCTEHW COOBITHH (B paMKax
HU3YYCHHOTO).
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TeMbl (TeMaTHYECKHE
0JI0KH/MOLYJIN)

OcHoBHOe coaep:kaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOIIII/IXCH

IoBTOpeHue (4 4)

OneMeHThl KOMOMHATOPUKH.
BeposiTHOCTB CitydaitHOTO COOBITHS.

B meuenue yuebmnoco 200a: mMOHUMAaTh, NPUMEHSTH B CAMOCTOSITEILHOU
peuu, BOCIPUHUMATE (CIIyXO3pPUTEIBHO W/WIM HA CIyX C y4€TOM YPOBHS
CIIyXOpEYEBOTO pa3BUTHs OOYYAIOUIMXCS) W JOCTAaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAMUTH TEMAaTHYECKYH) M TEPMHHOJIOTHYECKYIO
JEeKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alMd Y4eOHOH JesTeIbHOCTH.
BeimonuaTe GoHeTHuecKyro 3apanxy. Vcnonp3oBaTh AaKkTHIbHYIO (YCTHO-
JAKTUIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILBHOTO CPEJICTBA OOILICHUSL.

Ilo oxonyanuu Kkadxcooiu yuebHoOU uemeepmu. BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOIUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO JIGKCUKY y4eOHOM
JTUCHUIUTMHBL, @ TAK)KE JIEKCUKY 110 OpraHU3aliK yueOHOU JesTeIbHOCTH.
IIoBTOPATH U3Yy4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMM (4HMciIa NEpEecTaHOBOK,
yHuciaa COYETaHWi), Ha HAXOXJICHHE BEPOSTHOCTEW COOBITHH C
INPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C HCIOJIb30BaHUEM
TpeyroibHuka [lackais.

Pemate 3amaunm Ha HaXOXJICHHE BEPOSTHOCTEH COOBITHH (B pamKax
W3YYEHHOT0).

I'eomerpuueckas
BEPOATHOCTH (4 1)

I'eomeTpuyeckas BepoSITHOCTh. CirydalHbIN
BBIOOp TOYKH M3 (UTYpPHI HA TUIOCKOCTH, 3
OTpe3Ka, U3 JyTU OKPYKHOCTH.

OcBanBaTh MMOHATHE FCOMeTqueCKOﬁ BCPOATHOCTH.

Pemrate 3aJa4Yu Ha HaXOXACHUC BepOHTHOCTefI B OIBITax, NpCACTABUMBIX
Kak BBI60p TOYCK K3 MHOI'OYTOJIbHUKA, Kpyra, OTpC3Ka HIN AYI'U
OKPY’KHOCTH, YUCJIOBOI'O ITPOMCIKYTKA.

HcnuiTanus
BepnyJiu (8 1)

Ucnbitanue. Ycnex u Heynaya. Cepus
UCIBITAaHUHN 110 mepBoro ycnexa. Mcenbrtanus
bepuyniau. BepostHoctu coObITHIl B cepuu
ucnsltanuil bepnymnu. [Ipaktuyeckas padota
«Hcneiranus bepryim».

OcBauBaTh MOHSATHSA: HUCIBITAaHHE, IEMEHTApHOE COOBITHE B MCIBITAHUU
(ycmex u Heynada), cepusi UCHBITAaHUM, HACTYIUIEHHWE IIEPBOrO Yycrexa
(neynaum), cepust ucnblTaHuii bepHyu.

Pematp 3amaum Ha HaxoXJIE€HUE BEPOSATHOCTEH COOBITUH B Cepuu
UCTIBITAHUHN 71O MEPBOro ycnexa, B TOM 4HCje C MPUMEHEHHEM (POPMYJIbI
CYMMBI T€OMETPUYECKON IPOTPECCUMN.

Pemate 3a1a4n Ha HaAXOXKJCHHUE BEPOSITHOCTEH HJIEMEHTAPHBIX COOBITHI B
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CEpUM  UCHBITAaHMH  bepHymIM, Ha  HaxOXACHHE  BEPOATHOCTH
ONPEIEIEHHOT0 YHCIIA YCIIEX0B B CEpUU UCIIBITAHUM bepHyiuu.

W3ydate B XoJe mpakTHYecKod paboThl, B TOM YHCIE C TOMOUIBIO
IU(POBBIX PECYpPCOB, CBOWCTBA BEPOATHOCTH B CEPUU HUCIBITAHUI
bepuymn.

CayyaiiHasi BeJIJMYUHA

(89

CnydaiiHass BeIWMYMHA M PACHpE]CIICHUE
BEpPOSITHOCTEW. MaTeMaTH4eCKOE OKUaHUE U
JUcCIiepcusl CirydaiiHoW BenuduHbI. [IprMepsl
MaTeMaTH4ECKOro 0’KUIaHUS KaK
TEOPETUIECKOTO CPEIHETO 3HAYCHMS
BEJINYUHBI.

[Tonatne o0 3akoHe OOJBIIMX  YHUCEIL
H3mepenne BEpPOATHOCTEM €  IOMOILBIO
yacToT. [IpumeHeHne 3akoHa OONBIINX YUCEIL.

OcBouTh MOHATHS: CTydaliHas BEJIUYHHA, 3HAYCHUE CITYIaifHOW BEJTMYUHBI,
pacnpezeeHue BEPOSTHOCTEN.

N3yuate u 06Ccy)aaTh IPUMEPHI TUCKPETHBIX U HEMPEPBIBHBIX CIIyYailHBIX
BeIMYMH (pOCT, BEC YeJIO BEKa, YHUCICHHOCTb HaCeleHHs, JApyrue
U3MEHYMBBIE BEJIMYMHBI, pPACCMOTPEHHBIE B Kypc€ CTAaTUCTHKH),
MOJICJIBHBIX CIy4YalWHBIX BEIMYMH, CBSI3aHHBIX CO CIyYalHBIMU OIBITAMHU
(6pocaHre MOHETHI, UTPATILHONU KOCTH, CO CITy4yalHBIM BHIOOPOM U T. I1.).
OcBauBaTh NOHATHS: MAaTEMAaTUYECKOE OKUJIAHUE CIyYalHON BEIMYMHBI
KAaK TEOPETUYECKOE CpEeAHEe 3HAUYCHHE, AUCIEPCHs CIyYalHON BEJIMYMHBI
KaK aHaJIOT IUCIIEPCUH YHCIOBOTO Habopa.

PemaTe 3a1aun Ha BBIYMCIEHUE MATEMAaTUYECKOTO OKUAAHUS U JUCTIEPCUU
JUCKPETHOH CIIy4alHOM BEJIMYMHBI 110 3aJaHHOMY PacIPEIeIICHUIO, B TOM
4uUCIIe 3a7a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMH.

3HaKOMUTBCA C MATEeMAaTHUYECKUM OXXKMJIAHMEM M JIUCIIEPCUEN HEKOTOPBIX
pacnpenesnieHlii, B TOM 4YHUCJIE pacOpenesieHUsl CIy4alHOM BEIUYUHBI
«4YHCIIO YCIIEXOB» B CEPUM UCIIbITAaHUN bepHyun.

N3ydate 4acToTy COOBITHSI B TMOBTOPSIOIIMXCS CIyYaWHBIX OINbBITaX Kak
CIIy4allHyI0 BEJIUYHHY.

3HaKOMUTBCA C 3aKOHOM Oousbiux yucen (B ¢opme bepuymnum): mpu
OOJIBIIIOM YHCJIE OMBITOB YaCTOTA COOBITHS OJM3Ka K €r0 BEPOSITHOCTH.
Pemiats 3a1aun Ha U3MEPEHUE BEPOSATHOCTEN C MOMOIIBIO YaCTOT.
OOcyxmath poyib 3aKOHA OOJBIIMX YHCET B OOOCHOBAaHWUU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEH.

OO6cyxnarh 3akOH OOJBIIMX YHCEN KaK MPOSBICHHUE CTAaTHCTHYECKOM
YCTOMYMBOCTH B M3MEHUHUBBIX SIBICHUSX, POJIb 3aKOHA OOJBIIMX YHCEN B
IPUPOJIE U B )KU3HU YEJIOBEKA.
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O06o0menue
cucTeMaTH3alus
HU3YYEeHHOI0
marepuaJa (10 v)

IIpencraBnenne  maHHbIX.  OnmcarenbHas
CTaTUCTUKA.  BeposATHOCTH  CIy4alHOIO
COOBITHSL. OneMeHTHI KOMOUHATOPUKH.
CrnyyaiiHble BEJIMUMHBI U PACTIPEAETICHUS.

[ToBTOPATH U3yYEHHOE U BBICTPAaUBaTh CUCTEMY 3HAHHIA.

Pemrate 3a1aun Ha IpeICTaBIICHUE U ONIMCAHUE JaHHBIX.

Pemate 3a7aun Ha HaxOXJI€HHE BEPOSTHOCTEH COOBITHI, B TOM YHCIE B
OMbITaX C PABHOBO3MOKHBIMH 3JIEMEHTapPHBIMHU COOBITUSMHU, BEPOSITHOCTEMN
00BbETMHEHUS U TIepeceueHHsl COOBITUM, BBIYMCIATh BEPOSATHOCTH B OIBITAX
C CEpHSIMU CIIyYalHBIX UCIIBITAHUMN.
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

» Marematuka: 5-i kjacc: 0a30BbIM YpPOBEHB: YUEOHHK: B 2 4acTAX, 5 Kjacc/
Bunenkun H.4., XKoxos B.U., YecHokoB A.C. u npyrue, AKIIMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemienne»

* Maremaruka: 6-if ki1acc: 0a30BbIi yPOBEHb: YUEOHHK: B 2 4acTsX, 6 Kiacc/
Bunenkun H.A., )Koxos B.1., UecHokoB A.C. u npyrue, AKIMOHEPHOE
obmectBo «M3marenbcTBo «lIpocBemenne»

1.Maremartuka. AnreOpa: 7-i kiacc: 6a30BbIiA YPOBEHB: YUeOHUK, 7 Kiacc/
Makapserues 10.H., Munarok H.I'., HemikoB K.W. u apyrue; nox pen.
TenskoBckoro C.A., AkimonepHoe o6miectBo «M3marenbcTBo «IIpocBenieHue»
2.Maremartuka. Anrebpa: 8-i kiacc: 6a30BbIN ypOBEHb: YUECOHUK, 8 Kitacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noj pe.
Tensxosckoro C.A., AkimonepHoe o0uiectBo «M3aarensctBo «lIpocBemenue»
3.Marematuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 9 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; o pe.
Tensxosckoro C.A., Akimoneproe oomiectBo «M3mnarensctBo «lIpocBemenue
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Marematuka : 5—6-¢ Kacchl : 6a30BbIi YPOBEHB : METOAMYECKOE MOCOOHe K
NpeIMETHON JTMHUMU YueOHUKOB 110 matematuke H. f1. Bunenkuna, B. 1. )Koxoga,
A. C. YecHokoBa u ap.— Mocksa :IIpocsemienne

Marematuka. Anredpa : 7—9-e kiacchl : 6a30BbIi YPOBEHB : METOIUYECKOE
nocoOue K npeAMeTHoM TuHuM yueOHukoB o anredope 0. H. Makapsiuesa, H. T

Munnrok, K. Y. HemkoBa u np./ —2-e u3a., crep. — Mocksa : [IpocsernieHue,
2023. — 54 c.
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Maremartuka. BeposTHOCTB U cTaTucTHKA: 7-9-€ Kilacchl: 0a30BbI YPOBEHB:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit 1.P., Smenko W.B.; nox pex.
SAmenko U.B., Akiimonepnoe o6miectBo «M3narensctBo «IIpocBenienue
Marematuka. ['eomerpus: 7-9-e kinacchl: 6a30BbIN yPOBEHb: YUueOHUK, 7-9
knaccel/ Atanacsin JI.C., byry3os B.®., Kagomues C.b. u apyrue, AkiimonepHoe
obmectBo «M3marenbctBo «IIpocBemenue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

https://educont.ru/

https://resh.edu.ru/

https://uchebnik.mos.ru
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