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PabGouass nporpamma (manee — Ilporpamma) mo mpeamery «MaremaTuka
aJipecoBaHa IIyXUM 00y4YaroIIMMCsl, MOTy4YaloluM OCHOBHOE 0011iee 00pa3oBaHue.
[Iporpamma paspaborana Ha ocHOBe DenepaibHOr0 ToOCYJapCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJAapTa OCHOBHOro obmiero ooOpaszoBanus (ITpukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctulinu Poccuiickoit @eneparuu 05.07.2021 r., per. HOMep —
64101) (manee — @OI'OC OOO), KoHuenuuu pa3BUTHS MaTEeMaTHUYECKOTO
obOpazoBanusi B Poccuiickoit ®enepauuu  (yTBEpkKACHA  PacCHOpsHKECHUEM
[TpaButensctBa Poccuiickoit @enepannu ot 24 pexabps 2013 1. Ne 2506-p),
MpOrpaMMbl BOCIUTAHUS — C YYETOM MPOBEPSEMbIX TPEOOBAaHUU K pe3ysbTaTaM
ocBoeHus: OCHOBHON 00pa3oBaTeNpbHONW MPOrPaMMbl  OCHOBHOIO  OOIIETO
oOpa3oBaHMUs.

HosicHuTeILHAS 3aIUCKA

Marematuka, SBJSISICH OJHUM W3 CHCTEMOOOpPA3yIONIMX MPEAMETOB
IIKOJIBHOTO 00pa30BaHUs, UTPAET BAXHYIO POJb B JIMYHOCTHOM U KOTHUTHBHOM
pazBuTHu Tiayxux oOydaronuxcs. ConaepxaHue MAHHOTO Kypca COJACUCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS, OBJIAJICHUIO PAlIMOHAJIBLHBIMU CIOCOOAMU U
NpUEMAMHU OCBOEHUSI MAaTEMaTUYECKOTO 3HAHMS, OCO3HAHUIO 3aKOHOB, KOTOPbIE
JeXKaT B OCHOBE HM3YyYa€MbIX SBJICHUM, a TAKXKE€ CYIIECTBYIOIIMX B3aUMOCBS3EH
MEK]y SIBIICHUSIMU.

3HayuTeIbHA POJIb  Kypca MaTeMaTWKU ISl OBJIAJICHUS TIyXUMHU
O0Oy4YaromMUMHUCs COLMAIbHBIMU KOMIIETCHIIMSIMHU, BKJIIOYas CIIOCOOHOCThH pellaTh
3HAQYMMBbIE [IJI1 TIOBCETHEBHOM >KU3HU YEJIOBEKAa MPAKTHUUYECKUE 3a/Jauld, YMEHUE
UCIOJB30BaTh  NPUOOpPETEHHBIC  3HAHUSA  JUISI  WU3YUYCHUS  OKpYKalolleu
JICUCTBUTEIBLHOCTH.

Conepxanue Kypca MaTeMaTUKH SIBJISIETCS BaXXHbBIM M JJISI  YCHEHTHOTO
OCBOCHHMSI MPOTPAMMHOI0 Marepuaia Mo JAPYTrUM y4eOHBIM IUCHUILIAHAM, IS
MPOJIOJDKEHUS 00yUeHUs B CUCTEME HETIPEPHIBHOTO 00pa30BaHus, ISl TOJATOTOBKU
MOAPACTAIOIIETO MOKOJEHUS K TPYIOBOU AEATEIbHOCTH — B CBSI3U C HEOCTIOPUMOM
pOJIbIO  MaTEMaTHMKA B  HAYyYHO-TEXHUYECKOM IMpOrpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VYuebnas muctummHa «MaremaTtukay ocBamBaercs Ha ypoBHe OOO 110
Bapuanty 1.2 AOOIl B mnponoHrupoBaHHele cpoku: ¢ 5 mo 10 kiaccsl
BKJIIOUUTEIBHO.

OCHOBHBIMM JIMHUSIMHU COJAEpX aHus ydyeOHoro kypca B 5—10 kiaccax
ABJIAIOTCS cienyromue: «Hucna u BbIYUCIECHUS Y, «Anredpa» («Anredpanyeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHkuum», «l'eomerpus»
(«I'eomerpuueckue (urypel U uX CBOHCTBa», «l3MepeHHE T'€OMETPUYECKUX
BEJINYUHY ), «BEpOsSTHOCTh U CTATUCTUKAY.

Pa3BuTHe yKa3aHHBIX JMHUK OCYILIECTBISETCS MapaJUICIbHO: KaXKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, HO IIPH 3TOM B TECHOM B3aMMOICHCTBHUH.
Kpome Toro, nx o0beuHsAET JOTUYECKast COCTABIISIONIAS, TPAJAUIIMOHHO TIPUCYIIIas
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMATHUUYECKUE KYpPChl U COJIEpKATEIbHbIC
muauu. ChopmymupoBannoe Bo ®I'OC OOO TpeboBaHHE «yMETH OMEPUPOBATH
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NOHATUSAMU: OTNpEeNieHue, aKcuoMa, TeopeMa, [O0Ka3aTeNbCTBO; YMEHHUE
pacno3HaBaTh WCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS, MNPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUIN OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN paclpeaeisieTcs 0 BCEM
rojgam obydenust Ha ypoBHe OOO.

B mnpouecce ypokoB MaTeMaTHKH TIyXue OOydYarolluecs 3HAKOMATCS C
pa3HOOOpa3HbIMM  MATEMAaTUYECKUMHM  TOHATHUSIMH M TE€pPMUHAMHU, C
MaTeMaTHYecKoi (pa3eosoruelf, 4YTO TO3BOJIIET CTUMYJIUPOBATH PEUEBOE
pa3BUTHE U TpeojojeBaTh ero Hexoctatku. M, Haobopor, Omaromaps
COBEPIIICHCTBOBAHUIO CIIOBECHOM peYd MPOUCXOIUT Hambojee TIyOoOKoe U
OCHOBATEJIBHOE  OCBOCHHE  MaTeMaTH4ecKoro  3HaHus,  (opmupoBaHHE
abCTpakTHOrO MbIIUICHUA. B JaHHOW CBA3M CyIIEeCTBEHHAas POJb B OOy4YEHHUH
MaTeMaTHKe MPHUHAJICKUT CJIoBy. B cooTBeTctBHM cO  crnenudukon
00pa30BaTeIbHO-KOPPEKIIMOHHON  paboOThl B XOJ€ YPOKOB  MAaT€MAaTUKHU
mpeaycMaTpuBaeTCa TMpeAbsIBICHUE BepOaNbHBIX MHCTPYKIUNA, MOCTaHOBKA
CIIOBECHBIX 3aJad, MOOyXJIeHue OoOydalluXcsi K pacCyKIEHUSM BCIYX,
KOMMEHTUPOBAHUIO BBHITIOJIHAEMBIX JEHCTBUN, OOBSICHEHUIO OCYIIECTBIEHHBIX
ornepanuii. YuuTenpb J0JKEH CO3/1aBaTh YCIOBUS, PU KOTOPHIX Y 00YYAIOIIUXCS C
HapyLICHHbIM CIIyXOM OyAeT BO3HHMKaTh MOTPEOHOCTh B PEUYEBOM OOILIECHUM IS
MOJIy4eHUS] TOM WM HWHOM MareMaThuyeckod HHpopMaluu, a TaKkKe
TUTAHUPOBAHMUSA, BBITIOJTHEHUS, MIPOBEPKHU MPaKTUYECKUX TeHCTBUM
MaTEeMaTHYECKOTO COJIEP>KaHusI.

KorautuBHas cocrtaBisionias Kypca MaTeMaTHKH IO3BOJSET O0ECHedHTh
Kak TpeOyeMbIil cTaHIapTOM HEOoOXOAMMBIN (0a30BbIi) YPOBEHh MaTeMaTUYECKON
MOJITOTOBKM, TaK M TOBBIMICHHBI YPOBEHb, HEOOXOMUMBIA ISl YIIIyOJIEHHOTO
U3yYCHUS TIpeIMeTa.

Kypc Marematuku w©MeeT SPKO  BBIPAKEHHYIO  BOCHHUTATEIbHYIO
HaIpaBJIeHHOCTh. brarogaps pa3HooOpa3HbIM BUIAM JEATEILHOCTH U (opmam
opraHu3anuu paboThl O00Yy4aIOIMXCS Ha YpPOKaX MaTEMaTUKH TMPOUCXOIUT
BOCIIMUTAHUE  LEJICYCTPEMJIEHHOCTH, BOJHM, HACTOMYMBOCTH, OCO3HAHHOM
NOTPEOHOCTH TIOBOJIUTH HA4YaTOE€ J1EJ10 A0 KOHIIA. BBIMONHAS Te WK UHBIE 3aaHMUs,
riyxue oOydvaromuecs OCO3HAIT, 4YTO HEOpeKHOe OTHOIIeHue K pabore,
OTCYTCTBHE COCPEIOTOYCHHOCTH MPU PELICHUH MPUMEPOB, 3a/1a4, OCYIIECTBICHUH
rpaduueckux padoT u Jp. 00yCIOBIUBAET BOZHUKHOBEHUE OMUOOK. OCyIIeCTBIIsISA
JeSTENIbHOCTh B TPYyNIE, B MOATPyNIax, Hapax, oOydaronigecss ¢ HapylIeHHEeM
ciyxa ydarcsi OeCKOH(MIUKTHBIM CIoco0aM perieHuss MPOOJIEMHBIX CHUTYalluH,
CTIOPHBIX BONPOCOB, MPUHATHIO HHOTO MHEHHUS, YBAXCHHIO K TOYKE 3PCHHUS
JPYTOTo YeI0BeKa.

Conepxanve ypOKOB MaTeMaTHKHM TIO3BOJISIET TakkKe oOecreurnBaTh
ACTETUYECKOE BO3JEHCTBUE HA JIMYHOCTh, B YACTHOCTH, 3a CUET MPEAbSBICHUS
aKKypaTHO BBITIOJTHEHHBIX JHUJAKTHUYECKUX MOCOOWH, aHanmm3a W300paeHUH,
MIPE/ICTABIICHHBIX B YUEOHUKE, BKIIIOUAsi TEOMETPUUECKHUI MaTepural.

OcBoeHne TriayxuMH OOydYalOIIMMUCS MPOTPAMMHOIO Marepuaga Io
MaTeMaTHKE OCYILECTBISIETCS NMPEUMYIECTBEHHO HA YpPOKax MOJ PYKOBOACTBOM
yuutens. OgHakKo s MPOYHOIO OCBOCHUS COJAEpKaHMS Kypca Tpedyercs
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MPEAYCMOTPETh PETYJSPHOE BBIMOJHEHUE JTOMAIIHUX 3aJaHWN, UCKIIOYasl JTHU
MPOBENCHUS] KOHTPOIBHBIX padoT. Ilpu omnpenenenun conepkanus U o0bEMA
JIOMAIIIHETO ~ 3aJ]aHusl HEOOXOAMMO YYEeCTh HEAOMYCTUMOCTh MEpPEerpy3Ku
oOy4Jarommxcs y4eOHbIM MaTEpHAIIOM.

[Iporpamma BKIIFOUAET MPUMEPHYIO TEMATUUECKYI0 U TEPMUHOJIOTHYECKYIO
JIEKCUKY, KOTOpasi OJDKHA BOWTH B CIIOBApHBINM 3amac riIyxXux OOy4arolluxcs 3a
Cu€T IIeJICHAINIpaBJICHHON OTpaOOTKM, MpPEXKAE BCEro, 3a CUYET BKIIOYECHHUS B
CTPYKTYpPY CJIOBOCOYETAHUM, NPEIJOXKEHUM, TEKCTOB, B T.4. B CBS3U C
(GOpMYIMPOBKOW BBIBOJIOB, BBIIBM)KCHHEM THUIIOTE3, O(POPMIICHUEM JIOTHYCCKUX
paccyXJIeHUM, TPUBEICHUEM JOKA3aTEIbCTB U T.II.

Ipunyunsr  peanuzayuu-o6pa308amenbHO-KOPPEKYUOHHOU — pabomvl  Ha
VpoKax mamemamuxu.

B cooTBercTBUM € npunyunom HayyHocmu B X0Jle 00pa30BATEIBHO-
KOPPEKIIMOHHOTO ~ TIpoliecca  MpeaycMaTpuBaeTcsi, BO-TIEPBBIX, BBIOOp U
MpEAbIBICHUE MaTepualia B COOTBETCTBUU C TPEOOBAHUSAMHU U JOCTHXKCHHUSIMHU
COBPEMEHHOW HayKH, BKJIIOUass MaTEMATUKY, NIEJarOTUKY, CYpPAONENaroruky 1 Jp.
Bo-BTOphIX, mnpuoOperaeMble  OOYYAIOMIMMHUCS  3HAHHUS  JIOJDKHBI  OBITh
CUCTEMHBIMHU. Bocrpusitue HOBOro MpeAcCTaBiIsieT cOOOW mpolecc, B KOTOPOM
Ka)XJI0€ BIEPBbIC OCBAaMBAEMOE SBJICHUE, TOT WJIM WHOM HE3HAKOMBIA OOBEKT
paccMaTpuBalOTCSl B CUCTEME Pa3HOOOpPA3HBIX CBS3€H C WHBIMU SBJICHUSIMHU U
O0OBbEKTaMM: CXOAHBIMU M OTJIUYHBIMU. B-TpeTbuX, MpeabsBIsEMbld MaTepual
JIOJKEH OBITh JIOCTOBEPHBIM, pacrojaraTh MOJJIMHHBIM HayYHbIM 00bsiCHEHHEM. B
KOPPEKIMOHHO-00pa30BaTeIbHOM  MPOLECCE Ha ypoKax MaTeMaTUKU He
JIOMyCKAeTCsl ByJbrapusaiusi, ype3MepHas ynpouEHHOCTh U3JI0KEHHST 3HAHUU CO
CCBUIKOM Ha OCOOEHHOCTH 00y4Yaroluxcs, 00yCIOBICHHbIE HAPYILIEHHEM cilyxa. B
COOTBETCTBHUM C JAHHBIM TMPUHIMIIOM TMpEeAyCMaTPUBACTCS  BOILIOIICHUE
MaTEeMaTUYECKUX MPEACTABICHUIA U MIOHATUN B TOYHBIX CJIOBECHBIX 0003HAYCHUSX,
onpenenieHusix. Kpome Toro, BaXXKHbIM yCJIOBUEM MHPHUHIUIIA HAYYHOCTH SIBIISIETCS
Takasi OpraHu3aiys 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO MPOIlecca, KOraa y TIyXHUX
oOyyarommuxcst GOPMUPYIOTCS aOCTPAKIIUKA U 0000IIEHUS KaK SMITUPHIECKOTO, TaK
U TEOPETUYECKOr0 THUMA. JTO MPEANOJIaraeT MOCTUKEHHE BHYTPEHHUX CBA3EH U
3aKOHOMEPHOCTEM MAaTE€MAaTUYECKUX SBIICHUM, OTHOIICHUW, 3aBUCHMOCTEM.
Hayunocte B 00yueHunm wMareMartuke (anrebpe, TeoMeTpuHu) oO0ecreyrBaeTCs
TAaKKe 3a CYET NPEeNOoCTaBIEHUS MaTepHalia, Kacarollerocs HCTOPUYECKOro
Pa3BUTHA 3TOM HAYKH U €€ COBPEMEHHBIX JOCTHKECHUM.

Ha ypOKax MpPOBOTUTCSA CIICNHaibHas padoTa HaJ IMOHMMaHUEM, NMPUMEHEHHEM B CaMOCTOSTEIBHOW peuw,
BOCTIPHUATHEM (CIYXO3PUTEIBHO U /WM HAa CIyX C Y4ETOM YPOBHS CIYyXOPEUYCBOI'O PAa3BUTHS OOYUAIOIIMXCS) U
JIOCTAaTOYHO BHSATHBIM M €CTECTBEHHBIM BOCIIPOM3BEICHHEM TEMATHUYECKOW W TEPMHHOJIOTHUYECKOH JIEKCHKH, a
TaKk)Ke JIEKCUKH IO OpTaHM3aly y4eOHOH JedaTeIhbHOCTH OO0ydJarmuxcs Ha ypoke. YacTh JaHHOTO pPEUYEBOTO
MaTepuaia, yXe 3HAaKOMOTO OOydarolmuMmcsi, MOKET OTpadaThiBaThCsAd HAa KOPPEKIIMOHHO-PA3BUBAIOIIHNX Kypcax
«Pa3BuTHE BOCTIpUATHS ¥ BOCIPOU3BENEHUS YCTHOW pedm» MPHU COBMECTHOM IUIAHUPOBAHWU PabOTHI YUUTEIIEM -
MPEIMETHUKOM U YUHUTEIeM-1e()EeKTOI0roM (CypIomeIarorom), pealn3yonuM JaHHbIe Kypchl. Ha KoppeknnoHHO-
pa3BUBAIOIIKX Kypcax y OOydYaromUXCs 3aKPEIUIAIOTCS YMEHHS BOCHPHUATHS (CIYXO3PHUTENFHO W/WIH HAa CIIYX C
Y4ETOM ypPOBHS UX CIIyXOPEYEBOT'O PA3BHUTHS) U JOCTATOYHO BHATHOTO M €CTECTBEHHOTO BOCIIPOU3BEICHUS TAHHOTO
pedeBoro MaTepuara.

2 [IpuHIUIBI KOPPEKIIMOHHO-00pa30BaTENbHON pabOTHl Ha ypoKaxX MaTeMaTHKH omnpeneseHsl mo H.M. Hazaposoii u
I'.H. BatoBy. Cm. Hazapoea H.M., Batos I'.H. MaTtematika ¢ MeToukoi npernonaBanus. Jlekmum. s cryn. ned.
¢-ta. — M.: U3n-8o MI'OITY, 1998. — C. 47 — 57.
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B cootBerctBUM ¢ npunyunom pazeusaiowezo o0bOyuenus TpeOyercs
o0ecrieunBaTh CTAHOBJEHUE II03HABATEIbHBIX U TBOPYECKUMX CIOCOOHOCTEM
oOyyaroluxcs, yIpaBiIeHHE TeMIaMH U COJEp)KaHHEM HMX MaTeMaTHYECKOTO
pa3BUTHSA 3a CUET COOTBETCTBYIOIINX BO3JeHCTBUIL. B pe3ynbTaTe 00yueHnue Oyaer
«BecTn» 3a coboil pa3ButHe. [Ipu 3TOM TpeOyeTcsl mpeabsBICHUE MaTepuaia C
y4€TOM OCOOBIX 00pa30BaTENbHBIX HMOTPEOHOCTEM, PEUEBBIX M IO3HABATEJIbHBIX
BO3MOXKHOCTEM, MHANBUAYAIBHBIX OCOOEHHOCTEH Tiyxux oOydarommuxcs. Kpome
TOr0o, NPEAYCMATPUBACTCA  BKJIKOYEHHE B  COJEpPKAHHE  YPOKOB  Kak
PENPOAYKTUBHBIX 3aJaHUM, TaK W CO3JaHUE CHUTyalMd ITO3HABATEIBHOIO
3aTpyJHEHHS, 3aJaHuil TpoOJeMHOro xapakrtepa. B uyumcine TuMoOB 3amaHuit
IIPELyCMaTPUBAETCS BBICOKHM YJIEIbHBIN BEC TAKUX, KOTOPBIE TPEOYIOT aKTHBHOTO
WCIIOJIb30BaHUs CIIOBECHOU PEYH.

C yuérom npunyuna eéocnumsigaioujeco obyuenus IPOrpaMMHbBINA MaTepHal
JOJDKEH OBITh  OpPUEHTUPOBAH HA pa3BUTHE Yy TIyXUX OO0ydarommxcs
MOJIOKUTENIBHBIX MOpAJbHBIX U HPABCTBEHHBIX KauecTB. YUEOHBIH Marepuan
HA3BaHHOTO Kypca 00JIaJJaeT 3HAYUTENIbHBIM BOCIHUTATENIbHBIM IOTEHIIMAJIOM, B
CBSI3U C YEM JIOJDKEH MCIOJIb30BaThCS I pACIIMPEHUs] KPyro3opa o0yJarommxcs,
pPa3sBUTHS  KYyJBTYPbl YMCTBEHHOIO TpyJd, COBEPIICHCTBOBAHMS HAaBBIKOB
panMoHaIbHON OpraHu3auuu padotel U Jp. K 3HaunMbIM (pakTopam peain3anuu
IPUHILIAIIA BOCIUTHIBAIOIIETO OOY4YE€HUsS OTHOCSTCS TIIyOOKOE 3HaHHE IperMera
YUHUTENIEM, UHTEPECHOE U JOCTYITHOE JJIsl 0OYHArOIINXCSl U3JI0KEHUE MaTepHaa.

Ipunyun ceasu obyuenus ¢ Hcu3nvio TpeOyeT, 4TOObI IIPU OCBOCHUH 3HAHUU
Iyxue oOydvaromuecs, ¢ OJHOM CTOPOHBI, ONUPAINCh Ha COOCTBEHHBIN
KU3HEHHBIA M TMpakThUdeckuil ombIT. C Ipyrod CTOPOHBI, BaXKHO OOECIEYMBATH
IPUBJICYCHHE MPUOOPETEHHBIX 3HAHMM M YMEHUN B MOBCEIHEBHOM XU3HEHHOMU
IIPAaKTUKE, B pAa3HBIX BHIAxX JAeATeNbHOCTH. [IpemycmarpuBaeTcs peryisipHoe
O3HAKOMJIEHUE O0YYarolMXcs C TeM, KaK YeJOBEK HCIOJIb3YyeT MaTeMaTHYecKue
3HaHUS B PA3IMYHBIX COLMATBHO-OBITOBBIX CUTYyAlUsIX, HA IPOU3BOJICTBE U T.II.

Ipunyun npounozo yceoenusi 3uanuii 0cO00 3HAUYUM B 0Opa30BATEIIBHO-
KOPPEKIIMOHHON paboTe B CBSI3U C OCOOEHHOCTHIO OOYYaIOLIUXCS C HapylIEHUEM
CllyXa CpaBHHUTEIBHO OBICTPO 3a0bIBaTh OCBaMBaeMbli y4ueOHBIM Marepuai. B
JAHHOU CBSI3U U1 JICKBATHOTO OCO3HAHMs U IPOYHOrO 3allOMUHAHUS MaTepuaia
TpeOyeTrcss omopa Ha BCE€ COXpaHHbIE aHAIMU3AaTOPbl, MHCIIOJIb30BAHHE
KMHECTE3UYECKUX OILLYIIEHUN B BOCIPUITHH MaTEMAaTHYECKUX 00BEKTOB. BaskHbIM
TAaKXXe SIBISACTCS YBSI3bIBAHUE BHOBb 3allOMMHAEMOr0 C paHee NOJyYEHHBIMU
3HAHUSMH, BKJIFOYEHUE HOBOT'O 3HAHUA B YXKE CIOXKHUBIIYIOCS CHCTEMY; Pa3BUTHE
CIOCOOHOCTHM K  ONOCPEJOBAaHHOMY  3allOMHHAHHWIO, COBEPILIECHCTBOBAHME
COOTBETCTBYIOILIUX  MBICIUTEIbHBIX TpUEMOB. Tpedyercs MNpeayCMOTPEThH
CUCTEMATUYECKOE HCIIOJIb30BaHUE YNPAKHEHUN HA MOBTOPEHUE M 3aKPEIUICHUE
IIPOMACHHOTO MaTeprala ¢ BKIOYEHUEM B IOBTOPEHUE 3JIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanus HazaAOHOCMU TPELYCMATPUBACT IOCTEIEHHBIN
Iepexos OT HANAJIHOCTH K CIOBY, COYETaHHE HAIJIAJHOCTH CO CIIOBOM.
Peanuzanus AgaHHOrO MNpUHOMIA TpeOyeT y4yéTa TOro, YTO HAIJISIHBIE BUbBI
MBIIUIEHUSI HAXOAATCA B TECHOM B3aUMOACHCTBUM CO CIIOBECHO-JIOTMYECKUM
MbIIUIEHHEM.  JlaHHO€  B3aMMOJEWCTBME  HAYMHAETCS C  MBICIEHHOIO
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(dbopMUpOBaHUS HATJSIIHBIX O00pa30B Ha OCHOBE CIIOBECHOI'O TEKCTa (Hampumep,
yclIOBHUS 3a7iaun) B (popMe mepeBosia Ha sA3bIK 00pa30B COAEpPKAHUS ATOTO TEKCTa
(3a7a4M) — YCTHOTO MO0 MUCbMEHHOTO0. B TaHHOM cily4yae HarisiqHbIM MaTepuan
npeacTaéT B BUJE BHEIIHEH OMOpPbl BHYTPEHHUX JEHCTBUN, KOTOPHIC BBHIMOJIHSIET
riyxod oOydaromuiicss moja pykoBojcTBoM mnieparora. [lo mepe oBnageHus
MaTEMaTUYECKUMH TOHATUSIMH, a0CTPaKTHO-JIOTMYECKUM MBIIIJIEHUEM TJIaBHOE
coJiepkaHre B 00y4EeHUU MAaTEMAaTUKH COCTABIISIIOT HE CaMU IIPEIMETHI, SIBJICHUS, a
CYIIECTBYIOIIME MEXIy HUMHU CBSI3U M OTHOUICHHsS. OOBIYHOW HArIsAHOCTH
CTAaHOBUTCS HEJAOCTATOYHO, B CBSI3M C YEM BCTYNMA€T B CHIY HPUHYUN
mooenuposanusi. OH HE TMPOTUBOMNOCTABICH MPHUHIIUITY HATJIATHOCTH, a SBISETCS
ero BHICIIEH CTymHeHblo. braromaps MOAEIMPOBAHUIO TIyxue oOydaromuecs B
HarJITHOM BHJIE (IOCPEACTBOM CXEM, IrpaMKOB, UEPTEXKEM ) OCBAUBAIOT METO/IBI U
CHOCOOBI TO3HAHWS W3YyYaeMbIX OTBIICUEHHBIX CBS3€H M OTHOIICHHNA MEXITY
npeAMeTaMH, SBJICHMSIMH, T[IOMCKAa HOBBIX BHYTPEHHUX OTHOIICHUH U
3aBUCUMOCTel. B cBOlw ouepenb, HEYMEPEHHOE HCIOJb30BaHUE CPEICTB
HarJSJHOCTY MOJKET OTBJIEKaTh OOYYarOIIMXCsS OT MOCTaBJICHHOM Mepe] HUMHU
yueOHOU 3anaun. B cooTBeTCTBMM € 3THUM HE IpeaycMaTpuBaeTcs 3aJep’kKKa Ha
HarJsAAHbIX QopMmax AEHCTBUM, CIIOCOOOB BBIMOJHEHUS 3aJlaHUl B T€X CIIydasX,
KOrja y TIyXux oOyyaroummxcs c(OpMUPOBaHbl MBICICHHBIE 00pa3bl 3ITHUX
neiictBuil. OpHako HpU BO3HUKHOBEHUM TPYJHOCTEH B CBSI3U C OCBOCHHUEM
MaTepuaja, TMPEACTaBIEHHOTO B OTBICYEHHOW (opme, MperycMaTpuBaeTcs
BO3BpAIICHNE K HATJISTHO-TIPAKTHYECKONH OCHOBE 3aJaHMsI.

Ilpunyun unOuBUOyaAILHO2O nNOOX00a K 00yYarwWumMcs B  YCIOBHUSIX
KOJUIEKTUBHOTO OOyYeHHsS MaTeMaTuKe TMpeaycMaTpuBaeT Y4€T TOro, 4YTO
YMCTBEHHBIE, PEUYEBBIC, KOMIIEHCATOPHBIE BO3MOKHOCTH TIYXUX OOYYaroIIHXCs
pa3nuuHbl. B 5T0ii cBA3M TpeOyeTcs MHANBHTyaTu3alns 3aJaHUH TI0 KOJIHMYECTBY U
COJEP)KAaHUIO, MPEIyCMATPUBAIOTCA  pa3jMyYHble Mepbl TOMOIIM  pa3HbIM
00ydJarommumcs.

Ilpunyun onoper 6 o00yyeHuu Mmamemamuxke HA 300pPOBble  CUNbI
obyuarowezocsi TpeOyeT KOPPEKLMOHHOW HANpaBiICHHOCTH 00pa30oBaTeIbHOTO
npouecca. I'myxue oOydaromuecs OBJAAEBAOT MaT€MaTUYECKUMHU 3HAHUAMU
IPEUMYIIECTBEHHO IOCPEJICTBOM CIYXO3PUTEIBHOIO BOCIPUATHS Y4eOHOTO
MaTepuasa ¢ akTUBHBIM IIPHUBJIEYCHHEM COXPAaHHBIX aHAIM3aTOPOB, MOJAKPEIUIAS U
pacmupsisi TOJlydaeMble 3HAHHUA Onarofaps TNPAKTHUYECKOH JesSTeNbHOCTH,
YyBCTBEHHO, JIBUTATEILHO, OCSI3aTEIHbHO BOCTIPUHUMAST MAaTEMAaTUYECKUE OOBEKTHI
u saBineHus. Pa3sHooOpasHble BHIBI JEATEIBHOCTH, HArpykas pasIudHbIe
aHAIIM3aToOpPhl, Yallleé WX COYETaHWs, MO3BOJIAIOT CO3/1aBaThb B CO3HAHUU Oolee
SICHbIC U TIPOYHBIC 00PA3bl MOHIATHS U3y4aeMOr0 MaTeMaTHUECKOr0 MaTepurara.

Ipunyun desmenbHOCMHO20 NOOX0OAOTPAXKAECT OCHOBHYIO HAIPaBJICHHOCTh
COBPEMEHHOW CHCTeMbl OOpa30BaHMs TIIYXOro oOO0y4arouierocsi, B KOTOpOM
JeSITEIbHOCTh paccMaTpHUBaeTcsl Kak mpoiiecc (OpMUPOBAHUS 3HAHUM, YMEHUN U
HaBBIKOB M KaK YCJIOBHe, OOecneunBallee KOpPpeKIMOHHO-PAa3BUBAIOIIYIO
HaIpaBJIECHHOCTh O00pa3oBaTeNbHOTO Tpoiiecca. Ocoboe MecTo B peanu3aluu
JAHHOTO MPUHIUIA OTBOJUTCS MPEIMETHO-TIPAKTUYECKON AESITETbHOCTH, KOTOpas
paccMaTpuBaeTCs Kak CpeACTBO KOPPEKIMH U KOMITEHCAIIUU BCEX CTOPOH MCUXUKU
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TIIyXOr0 OOYy4aromierocsi — B COOTBETCTBHHM C TICHXOJIOTMYECKOH Teopuen o
NEATEIIBHOCTHOU IETEPMUHAIIUU TICUXUKH.

Ipunyun eouncmea obyuenuss mamemamure ¢ paseumuemM cJl08eCHOU peduu
Hepeuegvlx NCUXUYEeCKUX npoyeccog OOYCIOBIEH CTPYKTYpOH HapyIleHUs,
0COObIMH  00pa3oBaTeIbHBIMH MOTPEOHOCTAMHM TJIYyXUX oOydaromnuxcs. B
COOTBETCTBHM C 3THUM B XOJI€ YPOKOB TpeOyeTcsi yIelsTh BHUMaHUE paboTe Haj
MaTeMaTUYECKOW TEPMHUHOJIOTHUEHW, pacHIMpATh 3amac MOJEJIEd W BapUaHTOB
BBICKA3bIBAHUI MaTEMaTUYECKOTO conaepxkaHus. OBiIaJeHUE CIIOBECHOH PEUYbl0 B
XOJI€ YpPOKOB MaTeMaTUKH (anreOpbl, TEOMETPHUH) SBIAECTCS YCIOBUEM
JANbHENIIEro M3y4eHus: 3TOM TUCUUILIMHBI, a TAaKK€ OCBOCHHUS IIMPOKOIrO Kpyra
MaTEeMaTHYECKUX U KUTEHCKUX MOHATHH, UCMOJIb3YEMBIX B OOMXO/IE.

[lenenanpasneHHas padoTa MO Pa3BUTHUIO CIOBECHOW peud (B YCTHOU U
NMCbMEHHON (pOpMax), B TOM YHCIIE CIIyXO3PUTEIBHOTO BOCIPUATHUS YCTHOM peyH,
peyYeBOro  ciayxa, MPOU3HOCUTEIBHOM CTOPOHBI peur  (MpexIe  BCEro,
TEMaTUYECKONH M TEPMUHOJIOTUUYECKON JIEKCUKU YYEOHON NUCUUIUIMHBI U JIEKCUKU
110 OpraHM3AIHH yIeOHOH e TeNbHOCTH) IPeTyCMATPUBACTCS HA KXK/IOM ypPOKe”.

B nporecce ypokoB mMareMaTuku TpeOyeTcsi OJHOBPEMEHHO C pa3BUTHEM
CIIOBECHOW peur oOecneuyuBaTh pa3BUTHE Yy TIyXuUX OOydyarolmuxcs ApYyrux
IICUXUYECKUX IIpOLecCOB. B dacTHOCTH, NpeaycMaTpuBaeTCs PYKOBOJCTBO
BHUMaHUEM OOYyYaroUIMXcs 4epe3 MOCTAHOBKY M aHAU3 y4yeOHBIX 33/1a4, a TaKkKe
COCPEOTOYEHUE M TOJJEPKAHHE BHUMAHUS 32 CYET MPUBIICYEHUS CPEACTB
HaIJISIHOCTH, BHUJIEOMATEPHANIOB, JOCTYMHBIX IO CTPYKTYpPE U COJEP>KAHHIO
CIIOBECHBIX MHCTPYKUMWA. Pa3BuTue mnamsaTu oOecneynBaeTcss MOCPEICTBOM
COCTABJICHHSI CXEM, aHalM3a CoJiepKaHUs TaOJML, TEKCTOBBIX 3anay. Pazputue
MBIIUIEHU W €ro omnepauuid oOecrneunmBaeTcss 3a CUET  YCTAHOBIIEHUSA
MOCJIEIOBATEIbHOCTH  BBINOJIHEHUS BBIYMCIUTEIbHBIX JEUCTBUH, MNPUYMHHO-
CIICJICTBEHHBIX CBsi3el U Jip. B 0Opa3oBaTepHO-KOPPEKIIMOHHOM paboTe ciiemyeT
clenaTh aKUEHT Ha Pa3BUTUN y 00YYarOIIUXCS CJIOBECHO-JIOTUYECKOTO MBILUICHUS,
0e3 4ero HeBO3MOXHO TOJIHOLIEHHO PacCyXAaThb, JeJIaTh BBIBOJbI, OCYIIECTBIATH
BBIJIBKCHUE U NPOBEPKY TMNOTE3. B HaHHOW CBS3M NPOTpaMMHBIA MaTepual
JOJDKEH M3J1araTtbCsl YUYUTEIEM SCHO, IOCJIEN0BATENBHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB U TIOJHBIM OXBaTOM TeMbl. BaxkHas poJib B pa3BUTUU y TIYyXHX
00y4aroluXxcs CIOBECHO-JIOTMYECKOT0 MBIIUICHUS MPUHAIICKUT OOCYX ACHUIO U
BBIBEJICHUIO (POPMYJI, MOJIETMPOBAHUIO MTPAKTUYECKUX 3a/1a4 C MOMOIIbIO (popmy,
BBITIOJIHEHUIO BBIYMCIEHUH N0 (popmysiaM u ap.

B cooTBeTcTBUM C npuHyunom uHmeHcugurayuu peuesoco 00OUeHUs.
(KOMMYHHMKAaTUBHOCTH) TpeOyeTcsl CO3JaHuE Ha ypOKAaX MAaTeMaTHKH CUTYyallui
peueBoro oo6menus. [lns sroro, kak u Ha stane HOO, BakHO TPaKTHKOBATH
paznuuHbie (POpMBI pabOTHI TIyXUX OOYy4YalOIIMXCSA: Mapamu, Opuragamu v Ap.
HNanusle ¢opMbl paboOThl, Hapsily C HMHBIMH, TO3BOJSIOT OCYIIECTBIATH

PaboTa 10 PasBUTHIO BOCIPHSTHS H BOCIPOM3BEICHHS YCTHOI Peur He JOIDKHA HAPYIIATH €CTECTBEHHOrO XOa
YpOKa, IPOBOJIUTCSL Ha dTanax 3aKperuIeHus] U MOBTOPEHUS] y4eOHOro MaTepHana; B XOA€ ypoka oOecrieunBaeTcs
KOHTPOJIb 32 TPOM3HOIICHUEM O0Y4YalomuXxcs, MoOyx/IeHHe K BHITHOW M €CTECTBEHHOI peud C HCIIOJIb30BAHHEM
NPUHATBIX METOJMYECKUX IIPHEMOB paboThl, HAa KaXJIOM YpPOKE IpeaycMmaTpuBaeTcsl (OHETHYecKasl 3apsika,
KOTOpast IpoBOAATCS He Ooiiee 3 -5 MUHYT.
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KOMMYHUKATHBHOCTh ~ y4E€OHOTO MaTEeMaTHYECKOTO MaTepuajia ©  CcaMou
opranum3anuu paboThl HAa YPOKE, aKTHBHU3UPOBATH «MAaTEMaTUYECKHUI» CIOBaph,
«MaTeMaTHIEeCKYI0» (pa3eoIoTHIO, COBEPIICHCTBOBATh Y OOYUYAIOMIUXCS YMEHUS
JI0Ka3bIBaTh, PacCykaaTh, (OPMyYIHMpPOBATH BHIBOJIBI, U3BJICKATh U aHATU3UPOBATH
UHPOPMAITUIO MATEMATHUECKOTO COJIEPKaHUsI.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHONW pabOThl MOTYT  OBITh
UCTIONIb30BaHbl MU(POBBIE TEXHOJOTHH, K KOTOPBIM OTHOCIT HWH()OpPMAIMOHHO-
oOpa3oBaTeIbHbIC Cpepl, AIIEKTPOHHBII oOpa3oBaTenbHBI  pecype,
JTUCTAHITMOHHBIC 00pa30BaTeNbHBIE TEXHOJOTHH, JJIGKTPOHHOE OOy4YeHHEe ¢
MTOMOIIbIO HHTEPHETA U MYyJbTUMEINA.

[IpeumymiecTBaMu ~ WCTOJIB30BaHUS  MHUQPPOBBIX  TEXHOJIOTHMA B
o0pa30oBaTeIbHO-PEAOMINTAIIMOHHOM ~ TPOIECCe  SBJSIOTCS  JTOCTYITHOCTD,
BApUATUBHOCTh, HAIVBIAHOCTH OOydYeHWs, oOpaTHas CBsI3b YYUTEISI C
00yJaroIUMUCs, TOCTPOCHUE WHIWBUIYaTbHOW TPACKTOPUH M3ydeHUs YyIeOHOTO
MaTepuana, oOydeHHe ¢ MPUMEHEHHEM HWHTEIUICKTYadbHBIX CHCTEM TIOJICPKKH
(mmst aganTanuu yueOHOro MaTepuaia K 0coObIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM
oOyuaromuxcs). Opranuzands oOydeHHs Ha OCHOBE HU(PPOBBIX TEXHOJIOTHM
MO3BOJISIET AKTUBU3UPOBATH KOMIIGHCATOPHBIE MEXAHU3Mbl  O0YyYaroluxcs,
OCYHIIECTBJIATh  00pa30BaTEIbHO-PEaOMIMTAIIMOHHBIM  TIPOLlECC Ha  OCHOBE
MOJINCEHCOPHOTO MOJX0/1a K MIPEOI0JICHUIO BTOPUYHBIX HAPYIICHUI B pa3BUTHUH.

[{uppoBbie TEXHOIOTHH MOTYT MCIOJB30BAThCS B PA3JINYHBIX BapHAIUIX: B
BUJIC MYJBTHMEANMHBIX TPE3eHTAIlMi, KaKk yd4eOHWK ©W pabouas TeTpaab, B
KaueCTBE CIIOBAps WM CIPABOYHUKA C yUSOHBIMH BUACO(PIIBMAMH, KaK TPEHAKED
JUTSI 3aKPETIICHUST HOBBIX 3HAHWH WJIM B BHJIC TTPAKTUYECKOTO ITOCOOHS.

NudopmarnmonHo-oOpazoBaTenbHas cpeaa o0pa3oBaTEILHOIO YUPEKIACHUS,
OpraHW30BaHHAas C  HWCIOJb30BAaHWEM  IHUQPPOBBIX  TEXHOJOTHH, JOJDKHA
o0ecrieunBaTh:

—  uHGOPMAIMOHHO-METOJIMYECKYI0  TMOAJNEPKKY  00pa3oBaTEIHLHOTO
mporecca ¢ yudéToM OcOOBIX 00pa3oBaTEIbHBIX IMOTPEOHOCTEH OOydJaromuxcs ¢
HapYIICHUEM CITyXa,;

— IUTAaHUPOBAaHHWE OOpPAa30BATENBHOIO TMpOIlEcCa M €ro  PEeCcypcHOro
oOecrieueHuss B COOTBETCTBUU C (enepanbHbIMU TPEOOBAHUSIMU OCHOBHOTO
oO1mrero o0pazoBaHus;

— MOHHUTOPHHT W (DUKCAIIMI0O XOJa M Pe3yJbTaTOB 00pa30BaTeIbLHOTO
mporecca JUISl  OTCICKMBAHUS JWHAMUKHA YCBOCHHUS Yy4eOHOTO MaTepuana
OOYYarOIIMMHUCS C HApYIICHUEM CITyXa;

— y4€T CAaHWTAPHO-IMHUICMHOJOTHYCCKAX TpeOOBaHUN mpu OOYyUYCHHU
IIIKOJIBHUKOB C OTPAaHWYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsSI (C HApYIICHHSAMHU
cIyxa);

— COBpPEMEHHBIE TPOIEAYPHI CO3AaHMs, TIONCKA, cOOpa, aHaIn3a, 00paboTKH,
XpaHEHUs U MPEACTABICHUS HHPOPMAITUH;

— JIMCTaHIIMOHHOE B3aMMOJICUCTBHE BCEX YYACTHHUKOB 00Pa30BaTEIHLHOTO
nmpoiiecca (OOy4aromuXCs C HAPYIICHHEM CiIyXa, UX pOAUTeNeld (3aKOHHBIX
MpPEICTaBUTEINCH), TIEIarornueckux pabOTHUKOB, OpPTraHOB YIpaBlieHUs B cdepe
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oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHMCJE MPHU peaTH3ally TUCTAHIIHOHHOTO
oOpa3oBaHUs.

B pesynbrare ucnosib3oBaHusi HUGPPOBBIX TEXHOJOTHUM B 00pa3oBaTEIbLHOM
npoiiecce y oOydamluxcs ¢ HapylieHueM ciayxa (GOpMHUPYIOTCS YeThipe BUJA
M (HPOBOIN KOMIETEHTHOCTH:

*uHGOPMAIIIOHHA U MEIUAKOMIIETEHTHOCTh (CHOCOOHOCTh paboTarh C
pa3HbBIMU LIU(PPOBBIMU pecypcamiu),

*KOMMYHHMKATUBHAsA (CIIOCOOHOCTh  B3aMMOJICMCTBOBATH  MOCPEICTBOM
650roB, (HOPYMOB, YaTOB H JIp.),

*TeXHUYECKasl (CIIOCOOHOCTh HCIONb30BaTh TEXHUYECKHUE W MPOTPaMMHBIC
CpECTBA),

*moTpeOuTeNnbeKass  (CMOCOOHOCTh  pelmaTh € MOMOIIBI0  ITU(BPOBBIX
YCTPOMCTB M MHTEPHETA pa3InuHbIe 00pa30BaTEIbHbBIE 33/1a4N ).

esu n3yuyenust yueoOHoro npeamera «MareMaTukKa

Llenv yuebHOU Oucyuniunbl 3aKIOYACTCd B 00CCIEUCHUU OBJIAJICHHS
IIIyXUMHU 00Yy4aroIIUMUCA HEOOXOIUMBIM (ONpPEesIEMbIM CTaHAAPTOM) YPOBHEM
MaTeMaTUYECKON MOJrOTOBKU B €IMHCTBE C PA3BUTHUEM MBIIIJICHUS U COLIMATIBHBIX
KOMIIETEHIINH, BKIIIOYas:

— (opMHpOBaHME LEHTPAIbHBIX MAaTEMaTUYECKUX MOHATUH (YHCITO,
BEJIMYMHA, TeoMeTpuueckas (urypa, NEpeMEHHas, BEPOSTHOCTb, (DyHKLINA),
00EeCneUYnBaOIINX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

— MOJBEICHNE 00YyJaloNIMXCcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAT€MAaTUKH U OKPYXAIOIIer0 MHpa, MOHMMaHUE MATeMAaTUKH Kak
gacTH 00IIel KyIbTyphl YEIOBEYECTBA,

—  pa3BUTHE  WHTEIUICKTyalbHBIX M  TBOPUYECKHX  CIIOCOOHOCTEM
oOyyaroluxcs, IO03HABAaTEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIJICHUS], UHTEpECca K U3YUEHHIO MaTEeMaTUKH;

— (opmupoBanre GyHKIUOHATHLHOM MaTEMaTHYECKOM TPaMOTHOCTH:
YMEHHsI pacrlo3HaBaTh MPOSBICHUS MaTeMAaTUYECKUX MOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYCHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
(dbopMynupoBaTh UX HA SI3bIKE MATEMAaTUKU U CO3/1aBaThb MaTeMaTUYECKHUE MOJIEIIH,
NPUMEHATh OCBOCHHBIM MAaTEeMAaTUYECKWH ammapar s peHIeHHs MPaKTHKO-
OPUEHTHPOBAHHBIX  3a7ad, WHTEPIPETHPOBATh M OLIEHWBATh IMOJyYCHHBIC
PE3YNbTATHI.

Mecto npeamera «MaremMaTuka» B y4eOHOM IJIaHe

YueOHnbiii mpeamer «MaremaTuka» BXOJWT B TPEAMETHYIO 00JacTh
«MatemaTuka U THPOPMATHKAY, SBISSACH 005S3aTEITHHBIM.

VYuebnpiii mpenMer «MaremaThkay SBISIETCSI OOIIMM JJIsi 00YYarOIIUXCs C
HOPMAaTUBHBIM Pa3BUTHEM U C HAPYUICHUSIMH CITyXa.

B 5-10 xnaccax ydeOHbId mpeamer «MareMmaTuka» H3ydaeTcs B paMKax
CJIEYIOIIUX Y4eOHBIX KypCOB:
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B 5-6 Kiaccax — «Maremarukay,”’
B 7-10 knaccax — «Anrebpa» (BKJIIOYasi AJIEMEHTbl CTATUCTUKU U TEOPHUH
BeposiTHOCTEH),” «eomeTpusi»,’ «BeposSTHOCTb U CTATHCTHKA.
Conepxxkanue y4eOHOro nmpeamera
Conepxxanue yuyeOHoro mpenmera «Maremarukay, NpPEICTABIEHHOE B
[IpumepHoii paboueit nporpamme, cootBeTcTByeT OI'OC OO0, IIpumepHoii
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTENbHOM MNpPOrpaMMe OCHOBHOIO OOIIETo
oOpa3oBanus (BapuanT 1.2).
Conep:xkanue yueOHOro npeamera «MareMmaTuka
5 KUIACC
(1-ii rox o6yuenust na yposae 000)°
Harypanbsnbie uncna. /[elicTBus ¢ HaTypaabHBIMU YUCIaMU
Harmsaanas reometpust. JInHNM Ha TIOCKOCTH
OOGBIKHOBEHHBIE 1POOH
Harnsinnas reomerpus. MHOTOyroiabHUKU
HecsTuunbie qpoou
Harnsanas reomerpus. Tena u ¢durypsl B pocTpaHCTBE
O060011IeHue ¥ cucTeMaTH3allisa U3y4YeHHOTO MaTepuralia
Buowt oesamenvnocmu odyuarouwguxca.
— 00CYXXJIEHHE pPacCMaTPUBAEMBbIX MOHATUH, HOPMYITUPOBAHUE MTPABUI;
— BbIJIeJIeHUE (B COOTBETCTBUU CO CJIOBECHOW MHCTPYKIMEW) U CIOBECHOE
0003HaYeHUE N300paKEHHBIX 00BEKTOB;
— BBINOJIHEHHE rpaduyeckux padoT (10 CIOBECHOW MHCTPYKIUH, 00pasily,
10 aHAJIOTHH H Jp.);
— BBITNIOJIHEHUE BBIYHMCIICHUN B YCTHOM U MUCbMEHHOMU (hopmax;
— COCTAaBJICHHE IJIaHA U 00CYKJIeHHE Ccrloco0a pelIeHus 3a1a4uH;
— oOcyxneHue u BbBOA (opMyn (dhopMmynsl MyTH W JAp.), 3HAYCHUH
BXOJISIIUX B HE€ OYKB; HAXOXKJIEHHUE TI0 (POpMyJie yKa3aHHBIX JAaHHBIX;
— MOCTPOEHHE JIOTUYECKHX LIETIOYEK MPH JI0KA3aTEIbCTBE U AUAJIOTE U Jp.
TemaTu4eckasi 1 TEPMUHOJIOTHYECKAS JIEKCHUKA
Cnoea u cnosocouemanus
Jlenenue, 10Ka3aTeabCTBO, €AUHUIIBI U3MEPEHHUS, 3a/1a4a, U3MEPEHHE JJIUHbI
CTOPOHBI, KOOPJIMHATHBIA JTy4, KOOPAUHATHI, JTy4, MHOTOYTOJIbHUK, HaTypajibHOE
YUCJI0, HEPABEHCTBO, OTPE30K (JUIMHA OTpEe3Ka, KOHIIBI OTpe3Ka), IIOCKOCTD,
npsiMasi, paBHbIE OTPE3KH, PACCTOSHHE MEXAY TOUKaMU, TOUYKA, TPEYTrOJIbHUK,
IKasa.

* Ha u3ydeHne MaTEMATHKH B 5, 6 Kiaccax BBIICISETCS 110 5 4acoB B Hexelo (170 dacoB B ro).

® Ha m3yuenue anreGpsl B 7 Kiacce Bhiensiercs 3 uaca B Hexemo (102 waca B rox), B 8 n 9 kiaccax mo 2 gaca B
Hezemo (68 gacoB B rox), B 10 kimacce — 4 yaca B Hezgento (136 gacoB B rox).

® Ha u3y4deHue reoMmeTpus B 7, 8, 9 kiaccax Beljensiercs 1o 2 4acoB B Hezenmo (68 yacos B rox), B 10 xiacce — 1 wac
B Henento (34 gaca B rox).

" Ha n3ydyeHue Kypca «BeposTHOCTh 1 craructuka» B 7 - 10 kimaccax Beiaensercs 1o 1 gacy B Hepemo (34 yaca B
ron).

8Coxpansiercs comepxanue n 00BEM MaTepuaa, NPEICTABICHHOro B mpuMepHoii OOIl — i mepsoro romga
00yuenus Ha ypoHe OOO.
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bykBeHHas 3amuch BBIPAKEHHS, BBIUYMTAEMOE, BBIUUTAHHE, HAXOXKICHHE
3HAYEHHUA, MEPUMETpP, IUIOLAIb, PA3HOCTb, CBOMCTBA CIIOKCHHsSI W BBIYMTAHUS,
CJIaraeMsble, CII0KEHHUE, YUCIIOBOE BBIPAXKEHHE, YUCIIOBOE PABEHCTBO.

KBampar, ky0, MHOXUTENb, HAXOXKICHUE 3HAYEHUS IEPEMEHHOM,
OCHOBAaHME, OCTATOK, NPOU3BEIACHHUE, CMBICI BBIPAKEHHUS, PACIPEACIUTEILHOE
CBOMCTBO  YMHOXXEHHs, COYETATEIbHOE CBONCTBO  yYMHOXEHHS, CIOCOO
HAXO0XJIEHUS JIEJEHUs, CIIOCOO0 HAXOXJIECHUS YMHOKEHUS, CTEIEHb, YMHOXECHHUE,
YaCTHOE, YIPOUIEHUE BBIPAKEHUSI, YTEHUE BBIPAXKEHUH.

Ap, BepLIMHBI, BpEMS, BBIYUCIEHUS, TEKTAP, TPAHU, AELIUMETP, KBaIPAaTHBIM
METp, KUJIOMETp, KyOMdeckuil caHTUMeTp, 00bEM Kyba, 0OBEM HIKHEH TpaHw,
napajuielenunes, NepUMETp KBajpaTa, NEPUMETP NPSIMOYTOJbHUKA, IUIOLIAIb
(kBazpaTa, HHJKHEW I'pAaHM, MMOBEPXHOCTU Ky0a, MOBEPXHOCTH MapasuieienuIesa,
IPsIMOYT'OJIbHHKA), MIPOCTOM croco0 BBIYHCIICHUS, MPSAMOYTOJIbHBIN
napajuleJienunes, paBHble (Urypbl, paccTosHue, pEOpa, Qopmyrna, ¢opmyna
wiomaau, popmysa myTH.

Boiaenenue yactu, BelYUTaHUE poOEH, AeIEHUE Ha YacTH, IUaMeTp, 1po0Ou
C OJMHAKOBBIM 3HaMeHaTesleM, IpoOb (IIpaBWIbHbIE / HEMpPaBUIIbHBIE IPOOH),
3anuch ApoOel, 3HaAMEHAaTesb, HAaXOXJEHUE 3HAau€HUs OYKBEHHOI'O BBIPaKEHUS,
OOBIKHOBEHHBIE JIpOOM, pPACIOJIOKEHHUE ApoOeH, clokeHue apolel, cCpaBHEHHE
IpoOeil, HEHTp Kpyra, YUCIUTEIb, YTCHUE IpOOeii.

Jecsatuunble apoOu, AejeHue AECATUYHOW IpoOM Ha HATypajbHOE YHCIIO,
3aMUCh JACCATUYHBIX ApOOei, 3amuch OOBIKHOBEHHOUN IpoOU B BHUJIE JECATUYHOM,
3aMKCh MMPOU3BEJCHUS B BUJIE CYMMBI, HAXOXACHUE JPOOU OT Yucia, HaXOXKICHUE
3HAUEHUA OYKBEHHOI'O BBIPAXXECHHS, OKPYTJIEHUE YHCEN, MEPEMECTUTENbHBIA U
COUETaTEIbHBIM 3aKOH CIIOKEHHS JAECATHUYHBIX APOOEi, MepeMeCTHTENbHbIA U
COoueTaTeIbHbIM 3aKOHbI YMHOXEHUS, MPUOIMKEHHBIE 3HAYEHUS YHUCEN, CpeAHee
apu(meTryeckoe, YMHOXEHUE JAECATUYHOW JpoOM Ha HATypajJbHOE YHUCIIO,
ypaBHHUBAaHME YKCJIa 3HAKOB, YTEHUE JECATUYHBIX IpOOeH.

W3mepenne yrioB, MHUKPOKAJIBKYJSTOpP, HAXOXKJIEHUE 4YacTH OT YHCIIA,
HAXOXKJEHUE Yucia M0 €ro 4acTH, NOKa3aHMs, TOCTPOEHUE YIJIOB, TPAHCIIOPTHP,
yroi (IpsIMOM, TYMOM, OCTPBIM, pa3BEPHYTHIN ), UEPTEKHBINA TPEYTOIbHUK.

Dpasvi

S Oyny nepeducisaTh nepsbie 17 yncen HaTypalbHOTO psija.

S wmory (rotoB) MpUBECTH MPUMEPHI JBY3HAUHBIX (TPEX3HAUYHBIX,
IIECTU3HAYHBIX ) UUCEIL.

Ham npencroutr (HyxHO, cleayeT, HEOOXOAMMO) BBIOpaTh E€IWHUYHBIN
OTPE30K U OTMETUTh HAa KOOPJAMHATHOM JIy4ye TOUKU, KOOPJAUHATHI KOTOPBIX ...

Otpe3ok AC pa3dbuBaeT MpsSMOYrOJIbHUK Ha JBa PaBHBIX TPEYTOJIbHUKA!
ABC u ADC.

[Inomane KaxkIOro TPEYTroJAbHUKA paBHA IIOJIOBHHE IUIOMIAAM BCErO
IPSIMOYTOJIbHHKA.

KBagpar — 370 nIpsIMOYTrOJIbHUK C pAaBHBIMU CTOPOHAMM.

S mory (xo4dy, rOTOB) NPUBECTH INPUMEPHI MPEAMETOB, KOTOPBIE HWMEIOT
dbopMy NpAMOYTOJIBHOTO Mapaljiesienumneaa.
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S mory OTBETUTH Ha BOIPOC O TOM, CKOJBKO p&Oep U BEpUIMH Y
MPSIMOYTOJILHOTO MapaJlyIeenuIe a.

[IpaBunbHas apoOb MeHbllle enuHUIbl. HenpaBuiibHas qpoOb OOJbIle WM
paBHa €AMHULIE.

S mory (roToB) MPUBECTH MPUMEP YUCIOBOT'O BBIPAXKEHUS U OOBSICHUTH, KaK
HalTH 3HAYEHUE YUCIIOBOTO BBIPAKEHUS.

S xouy mpuBecTy puMep OYKBEHHOTO BBIPAKEHHUSI.

MBI y3HaIM O TOM, YTO MPOU3BEACHUEM JECATUYHOMN IpOOH U HATYPaIbHOTO
YHClia Ha3bIBAIOT CYMMY CJaraéMblX, KaXJI0€ U3 KOTOPBIX PaBHO 3TOH IpoOu, a
KOJIMYECTBO CIAraéMbIX paBHO 3TOMY HATypAJIbHOMY YHCITY.

C D$oMOLBIO  MHUKPOKAJIBKYJISATOpPA  MOXHO  BBIIOJHATH  Pa3HbIE
apumeTnyecKkue IeUCTBUSA: CIOXKEHHIE, BHIUUTAHNE, YMHOKEHHUE, JICJICHHE.

IIpumepHnuie 661600061

Jist  cu€ta mnpeaMEeTOB NMPUMEHAIOT HaTypalibHble uucia. Jlioboe
HaTypaJIbHOE YHMCIIO MOKHO 3aIlucaTh ¢ MOMouIbio fecatd uudp: ot 0 1o 9. Takas
3alMCh YMCEJI Ha3bIBAECTCS JECITUYHOM. IlocnenoBaTenpHOCTh BCEX HATypalbHBIX
YUCEJ — ATO HATYpAJIbHBIA psia. CaMoe MaJIEHbKOE HAaTypaIbHOE YHCIIO — EIMHULIA.
B HatypanpHOM psify Kaxzaoe cienyromiee yucio Ha 1 Gosblie npeasiayuiero. B
HATypaJbHOM DSy HE ObIBaeT HamOOJbIIEro uucia, oH OeckoHedeH. [ludpa 0
O3HA4YaeT OTCYTCTBUE EIMHHUIl JTAHHOTO pa3pslaa B JECATHUYHOM 3alMCH YHCIA.
[Mudpa O ciykuT 1 a1 0003HAYEHUS YUCTIA «HYJIB». DTO 3HAUUT — «HU OTHOTOM.
Hyib K HaTypanbHbIM YUCIaM HE OTHOCST.

Eciu npubGaBuTh K HaTypalbHOMY 4YHCIY €AMHMIY, YTO TOJYyYUTCS
CJIeIyIoLIee 32 HUM Yucio. Yucna, KOTOpble CKIaIbIBAlOT, HA3bIBAIOT CaraeMbIMU.
Yucio, noayyaroeecs Mpu CI0XKEHUU ITHUX YUCEN, — 3TO CyMMa.

Bripaxkenue, copepxaiiee OyKBbI, Ha3bIBA€TCS OYKBEHHBIM BBIPXKEHHEM.
BykBbl TyT Moryt oOo3Hauarh pasHble IUGpPHL. Yucia, KOTOPHIMH 3aMEHSIOT
OYKBY, Ha3bIBAIOT 3HAUCHUSIMH ITOU OYKBBI.

MsbI 3Haem pas3Hbl€ CBOWMCTBA CJOXKEHUA. BO-NEpBbIX, NpU IEPECTAHOBKE
CJIara€MbIX CyMMa 4YHUCEI HE HM3MEHSETCS. DOTO CBOWCTBO CJOXEHUS Ha3bIBAKOT
epPEeMECTUTENbHBIM. BO-BTOPBIX, YTOOBI MPUOAaBUTh K YKCIY CYMMY ABYX YHCEl,
MO’KHO CHauaja NnpuOaBUTh nepBoe ciaraemoe. [lorom k mosryueHHOM cymMme Halo
npuOaBUTh BTOpPOE  cCjlaraeMoe. OTO CBOHCTBO  CJIOXEHHsSI  Ha3bIBaeTCs
coueTaTeabHbIM. B-TpeTbux, OT NpuOaBiIeHUs HYJIS YUCIIO HE U3MEHSIETCS. 3HAYUT,
eciu NpuOaBUTh K HYJIO KAaKOE-HUOYIh YHUCIO, TO MOJYy4YUTCA NpHOaBIIEHHOE
YUCJIO.

[IpousBeneHne IByX 4HCesl HE U3MEHSETCS MPU MEPECTAHOBKE MHOXKHUTEIEH.
DTO CBOMCTBO YMHOXEHHUS HA3bIBAIOT MEPEMECTUTENbHbIM. UTOOBI YMHOXHUTh
YKCJIO HA MPOU3BEIAECHUE JABYX YHUCEN, MOKHO CHayaja YMHOXHUTh €ro Ha MepBbIi
MHOXkMTENb. [IoTOM mMojayYyeHHOE MNpPOU3BEIECHUE HAJA0 YMHOXHUTh Ha BTOPOU
MHOKHTEIb. DTO CBOMCTBO YMHOXEHUS HAa3bIBAKOT COYETATEIbHBIM.

JleneHne — 3TO JEUCTBHE, C MOMOIIBIO KOTOPOrO MO MNPOU3BEACHHUIO U
OJHOMY W3 MHOXHWTEJIEW HAXOIAT APYrOd MHOXKHUTENb. Uucio, KOTopoe AensT, —
3TO Aenumoe. Yncio, Ha KOTOpOoe AENST, — 3TO JEIUTENb. Pe3ynpTar AeeHns — 3TO
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yacTHOe. YacTHOE MOKa3bIBAET, BO CKOJIBKO pa3 AeTUMOe OOJbIle, YeM JENUTENb.
Hu ogHO 4KcIiio HENb3s AENUTh HA HYJIb.

C nomormpio pobOeil MOXKHO 3amucaTh pe3yabTaT NENeHUs IBYX JIHOOBIX
HaTypaJbHBIX 4Mcen. Ecau JieieHrne BBIOIHACTCS HAIENIO, TO YaCTHOE SIBISETCA
HaTypaJbHBIM YHCJIOM. ECIM Haleno pa3aeinuTh HENb3s, TO YacTHOE — 3TO
JpOOHOE YHUCIIO.

CmemaHnHas 3anuch Yucia — 3TO TaKas 3alKCh, KOTOPask COJIEPKUT LIEIIYI0 U
JIpOOHYIO YacTH. {7 KpaTKOCTH BMECTO «YHCIIO B CMEIIAHHOM 3allMCH» TOBOPST
TaK: «CMeumaHHoe 4Yuciio». (CMEIIaHHOE YHCIO0 MOXHO NPEICTaBUTh B BHJIE
HEIPaBUIbLHON 1pOoOu.

YToObl MpeACTaBUTh CMEIIAaHHOE YHCIIO B BUJI€ HEMPABUIBLHON IpOOH, HAT0
BBITIOJIHUTD CJEAYIONIME ACUCTBHS. BO-TIEPBBIX, YMHOXUTH €ro LEIYyI0 4acTh Ha
3HaMeHaTellb APOOHOW YacTH. BO-BTOPBIX, K MOJIYYEHHOMY NPOU3BEACHUIO HAI0
NpUOABUTH YUCITUTENb IPOOHON yYacTu. B-TpeThbux, HAZO0 3ammcarh MOTYYECHHYIO
CYMMY YHCIIUTENEM JIpoOH, a 3HaMEHaTeNb JPOOHON 4acTU HYKHO OCTaBUTH 0O€3
VU3MEHEHHS.

YToObl YMHOXUTH JECATHUYHYIO Jpo0b Ha HaTypajlbHOE 4YHUCIO, HaA0
BBIIIOJIHUTD CIEAYIOUIUE NACUCTBUs. BO-IIEPBBIX, YMHOXKUTh €€ HA 3TO YHUCIO, HE
oOpaiiiasi BHUMaHMs Ha 3amsTyio. Bo-BTOpbIX, Ha/l0 B OJYYEHHOM IPOU3BEACHUU
OTIEJIUTh 3aliATON CTOJBKO LMQP CHpaBa, CKOJIbKO HMX OTIEICHO 3alliTON B
necATUYHOU Apodu. UToObI yMHOXKUTH AecsaTHUHYIO 1pooOb Ha 10, 100, 1000 u Tak
Jajnee, HaJlo B 3TOM ApOOM NEPEHECTH 3aIATYI0 Ha CTOJIBKO IU(p BIPaBO, CKOJIBKO
HYJIE CTOUT B MHOKHUTEJIE TTOCJIE €IUHULIBI.

JIns u3MepeHus IUIOIAAE MOJIb3YITCA TAKUMHU €IMHULIAMH: KBAJIPATHBIM
MUWJUIMMETPOM,  KBAJAPATHBIM  CAHTUMETPOM,  KBAJAPATHBIM  JEHUMETPOM,
KBaJpaTHbIM KWIOMETpOM. Hampumep, KBaapaTHbIH MeETp — 3TO IUIOLIAJb
KBaJpaTa CO CTOpPOHOW 1 MeTp, a KBaJApaTHbIA MWUIUMETP — 3TO IUIOLIAb
KBaJpaTa co cTopoHoM 1 mummmmetp. [lnomaau moneil U3MepsrOT B reKTapax.
['exTap — 370 momasae kBaapara co ctoporoi 100 metpos. [lnomanu HeOOMBIIMX
YYacCTKOB 3€MJIM U3MEPSIOT B apax. Ap (coTka) — Ijouaab KBaapara co CTOPOHOU
10 meTpoB.

6 KIIACC
(2-ii rox o6yuenust na yposae 000)°

Harypanbubie uncna

Harnsnnas reomerpus. [Ipsmblie Ha IIIOCKOCTH

Hpobu

Harnsnnaa reomerpus. Cummerpust

Bripaxkenus ¢ OykBamu

Harmsannas reomerpus. @Urypsl Ha IIIOCKOCTH

[TonoxuTenbHbIE U OTPULIATEIBHBIE YNCTIA

[IpencraBieHue TaHHBIX

Harnmsaanasa reometpusi. @Uurypsl B IpOCTPAHCTBE

% Coxpamsiercst cojepxanne H 06bEM MaTepuana, NPEICTABICHHOro B mpuMepHoii OOIl — i BTOporo roxa
00yuenus Ha ypoHe OOO.
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O060061eHre 1 cucTeMaTU3alusl U3y4eHHOTO MaTepuana

Buowt oeamenvnocmu odyuarowguxca.

— 00bsICHEHHE 3HAUEHUS MMOHIATHH ((hOpMYJIHPOBAHKE ONPEICTICHUN);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C MTOMOIIBbIO KOHTPIIPUMEPOB;

— pellleHre TEKCTOBBIX 3a1a4 apu(hMEeTUYECKUMHU CTIOCO0aMH;

— hopMyHpoBaHUE TTpaBUI (B paMKax U3y4eHHOTO);

— yreHue (Op¢podMUYECKH W TPaMMATUYECKU BEPHOE) MATEMATHUYECKUX
3aMucei;

— aHajuM3 TeKCTa 3ajaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUCHUE
HEo0X0quMol WH(GOpPMaIIMK, MOJECIUPOBAHUE YCIOBUS MPU MOMOIIHN BU3yalbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOB);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa M OOOCHOBAaHHWE TIOJYYEHHOIO  OTBETA,
OCYIIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJICHNE HECIIOKHBIX MCCIEAOBAHUN — B paMKaX M3y4€HHOro (B T.4. C
HCITI0JIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— oA00p U MPUBEJICHUE IPUMEPOB C OMOPON HA COLIMATILHO-OBITOBOM OIIBIT.
U np.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocowemanus

Henutrenmu u kpatHble. OOBIKHOBEHHbIE ApoOuM. Ilpu3Haku aeaMMOCTH.
Jlenutenb HaATypajdbHOTO YHCJIA, KPaTHOE HATypaJbHOTO YMCIA, OCTATOK,
JeIUMOCTh, TPOCTbIE W COCTaBHbIE uwMcha. Pa3jokeHne Ha MHOXHUTENH,
pa3lioKEHUE Ha MPOCThIE MHOXKHUTEIM, OOLIUNA NEIUTENb, HAMOOJIBIINN OOIINiA
JEUTENIb HATypallbHbIX 4YHucel. B3auMHO mNpoCThle 4YHUCAa, HaWMEHbILEEe
HaTypajJbHOE YKCIJIO, HauMEHblee OoOllee KpaTHOE HATypaJIbHBIX YHCElL.
Uucnurens, 3HaMEeHaTEh, OCHOBHOE CBOMCTBO JAPOOH, PaBEHCTBO APOOEi, paBHas
NIpoOb, eJIeHUe YUCIUTENS U 3HAMEHATENsl, COKpalleHue OpoOu, HEeCOKpaThumas
po0b, HAMOONBINIUNM OOUTUH ETUTENh YUCIUTENS U 3HaMeHatens. [lapbl B3auMHO
npocthix  yucen. OOmuiA  3HAMEHATenb, JOTOJHUTEIbHBIE  MHOXKHUTEIH,
HAaWMEHBIIIMKA OOIIMI 3HaMEeHaTeNlb, HAMMEHBIIIEE 0011ee KpaTHOE 3HAMEHATEJIs.
Hecstuunas npo6b. CpaBHEHHE, CIOKEHHWE W BblUMTaHUE JpoOeil. CpaBHeHHE
Ipo0ell ¢ OJIMHAKOBBIMM YHCIUTENISIMA M Pa3HbIMU 3HameHaTensMu. [{pobu ¢
pa3HbIMU 3HameHaTelsiMu. HaxokneHue 3HaueHus BbIpaXeHHUs. 3ajadd  Ha
CIIOXEHUWE U BbluMTaHue Jpobed. CmemanHble uucna. IlepemecturensHoe
CBOMCTBO CIIOXKEHUS, COYETATEIBbHOE CBOMCTBO CIIOKEHUS, CIIOXKEHUE LEIbIX
yacTeil, CJOKEeHHWE MApPOOHBIX 4YacTeil, APOOHBIE YaCTH, HEMpaBWIbHAs JpOOb,
YUCJIOBBIC  BBIPAXKEHUS, YIPOIIEHHWE UHUCIOBBIX BbIpaXeHUUM, OyKBEHHbIC
BBIpAXEHUS, YNPOIIEHNE OYKBEHHBIX BBIpOXXCHUW. YPaBHEHUS CO CMEIIaHHBIMU
yuciaamu. Teopust yucen. YMHOXKUTh IpoOb HAa HATypalbHOE YHCIIO, YMHOXKUTH
npoOb Ha ApoOb. IlpoumsBenacHue 4YucaUTENEH, MPOU3BEACHUE 3HAMCHATEIICH.
Haxoxnenue apobu oT uucia, yMHOXKUTH ApoOs Ha uucio. [Ipomentsl. CBolicTBa
YMHOKEHHSI, PACHpPEIEIUTENBHOE CBOMCTBO YMHOXEHHUS. CBOMCTBA yMHOKEHHUS
OTHOCUTEJIBHO clIOkeHUsl. B3anmHo oOpatHbie yncna. [leneHue apodbu Ha JpOOE.
Yucno obpatHoe nenutento. JleneHue cMemaHHOrO 4ucia Ha JIpoOb, JeJeHue
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CMemaHHbIX apoOei. [IpaBuio HaXOXKIAEHUS YuciIa MO JAHHOMY 3HAYCHHUIO €To
npobu. Yucnurens IpoOHOrO BBIPAXKEHHUS, 3HAMEHATENb JPOOHOrO BBIPAKEHMS,
yOpouieHue JApOOHOro BbIpakeHHs. AuireOpanyeckue jpoOu. YucinoBeie U
OykBeHHbIe BbIpakeHus. YacTHoe nByx umcen. [Iponopuuu, KpailHHE YJICHBI
MPOTOPIINH, CPEAHUE UJIEHBI POTIOPIIMHU, BEPHBIE MPOTIOPIIMU, OCHOBHOE CBOMCTBO
MPOTOPIINH, NMEPECTAHOBKA YJICHOB MPOMOPIUU, HEU3BECTHBIM YJIEH MPOMOPIHUHU.
[IpsiMmo TpoONOpPIMOHATBEHBIE BETUYHHBI, 00OPATHO MPOMOPIIMOHATIBHBIE BETUYHHBI.
MacmTa® KapThl, OTHOILIEHHE /JIMHBI OTpE3Ka Ha KapTe K JJIMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPY>KHOCTH, IUIOIIAJb Kpyra, miap, pagudyc Iiapa, TuaMeTp
mapa, cepa.

@pasvl

[Tokaxku (HanmuIIM, HA30BU, HAYEPTH ...); a1 (OH) Hamucan (HA4epPTUJ, PEIIrII,
clieajl BBIUYHUCIICHUS. . . ).

JIto60e HaTypallbHOE YHCIIO UMEET OECKOHEUHO MHOTO KpaTHBIX.

Ecnu 3anuch HaTypanbHOTO umclia okaHuuBaeTcs mudpoit 0, To 3TO Yucio
nenutcst 0e3 octatka Ha 10. Ecnu 3amuch HaTypalbHOTO 4YKCIIa OKAaHYMBAETCSA
npyroit mudpon, To oHo He Aenutcs 0e3 octatka Ha 10. OcTaTok B 3TOM cilyyae
paBeH mnociennen nudpe yucna.

CoxkpareHueM ApoOu HA3BIBAIOT JACIICHUE YUCIIUTEIN U 3HAMEHATEIs Ha UX
o0l TeTUTEeNb, OTIIMYHBINA OT €TUHUIIBI.

S Hayuuncs(acb) CpaBHUBaTh, CKJIaJblBaThb M BBIYUTATh JApOOU C
OJIMHAKOBBIMH 3HAMEHATEIISIMHU.

Korna s ymHoxkan(a) aApoOb Ha HaTypajbHOE YHCIIO, YTO CHaudajlia Ha 3TO
YUCIIO s YMHOXKWJI(2) €€ YUCIUTENb. 3HAMEHATENb 1 OCTaBwiI(a) 6€3 U3MEHEHUSL.

UacTHOE NBYX 4YHMCENI HA3bIBAIOT OTHOILIEHHEM 3TUX uuced. OTHOIIeHUE
MOKAa3bIBAET, BO CKOJBKO MEPBOE YHMCIO OOJIBIIET0 BTOPOrO WM KakKyl YacTh
IIEPBOE YMCJIO COCTABISET OT BTOPOTO.

Mbl HaluuiM nOpaBuia pa3MENIEHUsS YKHCENT B MOJYKPyrax M BCTaBWIU
HEJIOCTAIOIINE YHCIA.

JpoOHBIM BBIpa)KEHHEM HA3bIBAIOT YaCTHOE JIBYX YMCEJ WJIU BBIPAXKEHUH, B
KOTOPOM 3HAaK JICJICHUS 0003HAYEH YEPTOH.

Uucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMH.

Uucna co 3HaAKOM «—» Ha3bIBAIOT OTPHUIATEIbHBIMHU.

[TonoxuTenbHOE HANPABIEHNUE OTMEYAIOT CTPEIKOM.

KoopaunatHoi mpsiMOil Ha3bIBAalOT MpPSMYI0 C BBIOpaHHBIMM Ha HEH
HayajoM OTCU€Ta, CIMHUYHBIM OTPE3KOM U HAIlPaBJICHUEM.

Uucno, mNoOKa3bpIBAIOIICE TMOJOKEHUE TOYKM HaA MPSIMOM, Ha3bIBAIOT
KOOPJAMHATON ATOU TOUKH.

[TpOoTHBOIOIOKHBIMM YHUCJIAMH HA3bIBAIOT J[BA YMCJIA, OTJIMYAIOIIUECS JIPYT
OT JIpyTa TOJbKO 3HAKAMHU.

[enbiMu yncaaMy Ha3bIBAIOT HATYpaJIbHBIE YKCIIA, TPOTUBOIOJIOKHBIE UM
yucna u 0.

UToOBl CIIOKUTH JBAa OTPUIIATENBHBIX YWCIA CHAYalla HAJ0 CIOXHUTh UX
MOJyJIA. 3aTE€M HAJI0 TOCTABUTh MEPE MOTYUCHHBIM YHCIIOM 3HAK «—».
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YToObl CIOXKUTH JIBA YKCTIA C PA3HBIMU 3HAKAMU, HaJI0 CHavaJsia u3 O0JIbIIEro
MOZYJIA CJaraéMblX BbIUECTh MEHBIIMK. 3aTeéM HAAO0 NOCTAaBUTh IEPEX
MOJIYYEHHBIM YUCJIOM 3HAK TOTO CJIaraeMoro, MOJIyJIb KOTOPOTO OOJIbIIIE.

UToOBl IEPEMHOXKUTH JIBA YKCIA C PA3HBIMU 3HAKAMHM, HAIO0 MEPEMHOXKUTh
MOJYJIA 3TUX YUCET U TIOCTABUTH MEPE]I MOTYUYECHHBIM YHACIOM 3HAK «—.

Kopuu ypaBHeHUST He U3MEHSIOTCS, €CIM Kakoe-HUOYIb cllaraeMoe
MIEPEHECTH U3 OJTHOW YaCTH YPaBHEHUS B IPYTyI0, U3MEHHB IIPU 3TOM €T0 3HaK.

JIBe mpsiMble, oOpa3ylolue MpU MEPEUYHUCICHUN NPSAMBIE YIJIbl, Ha3bIBAIOT
MEPIEHIUKYIIPHBIMH.

Bv160001

Kaxnoe 4ucio MOXHO MPEACTaBUTh B BUJIE CYMMBI IMOJHBIX JECSATKOB U
equnun. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak noJiHbIE JECATKU
JEeNATCAd Ha 5, TO U BCE YHMCIO ACIMUTCS HAa S5 JUIIb B TOM Clly4yae, Korga Ha S
JEJUTCSA YHUCIIO €AUHUL. DTO BO3MOXKHO TOJIBKO TOT/A, KOrJa B pa3pslie €AUHULL
crout uudpa 0 umu 5.

S y3Han(a) o TOM, YTO €CJIM 3alMKUCh HATYpPaJbHOTO YMCIA OKAaHYMBACTCS
mudpoit 0, To 3T0 uMciao AenutTcs Oe3 octarka Ha 5. Ho ecnm 3ammch yucna
OKaHYMBAETCs Jpyrod mudpod, TO uucao 0Oe3 ocTrarka Ha S pa3JeiuTh
HEBO3MOYHO.

S 3maro (y3nan(a), 3amoMHui(a), BbIyuus(a), TOBTOPSAI), KaK HaNTH
HauOONBIINN OOLIMNA AENUTENh HAaTypalbHbIX uncesl. CHadalla pa3fioKuTh UX Ha
POCTbIE MHOXUTENU. [I0TOM M3 MHOXUTENEH, BXOAAMUX B PA3I0KEHUE OJHOTO
U3 3TUX YUCEII, BBIYEPKHYTh TE€, KOTOPHIE HE BXOJAT B PA3JIOKEHHUE APYTHX YUCE].
[Tocie 3TOro Hy»KHO HAWTH MTPOU3BEICHUE OCTABIINXCS MHOKUTEIICH.

A nonsi(a), 4T0 HaUOOIBIIEE YUCIIO, HA KOTOPOE MOKHO COKpPATUTh JpOOb,
— 3TO HauOOJIBIIMI 00U AENUTENb €€ YUCIUTENS U 3HAMEHATEsl.

S 3Haro, 9TO ISl CpaBHEHHS (CIOKEHHUSI, BBIYMTAHUS) IpoOel ¢ pa3HBIMU
3HAMEHATENIIMU HaJ0 BBINOJIHUTH cieayromme aeictBus. CHayana HYKHO
MIPUBECTHU JaHHBIC APOOM K HaUMEHbIIIeMYy oO0IeMy 3HameHaTento. [loToM HyKHO
CPaBHUTH (CIIOKHUTH, BBIYECTh) MOTYyUYECHHBIE POOH.

S 3naro (mossui(a), mpouuTan(a), 3amMIly BBIBOJ O TOM), YTO HAyajo
oTcuéra, WIM Hadalo KoopauHaT, — Touka O wuzobpaxaer Hynb. Ywucio 0 He
ABJISIETC  HU  TOJOXUTENbHBIM, HHU  oOTpulareabHeiM. OHO  OTIEenser
MOJIOKUTENIbHBIE YHCIIA OT OTPULIATENIbHBIX.

C koopAMHATHOM NPSIMOM MBI BCTPEYAEMCS HA YpPOKAX HMCTOPHM, KOTrAa
paboTaeMm ¢ «ieHToW BpeMeHu». lllkana ¢ MogoXXUTENbHBIMU U OTPUIIATEILHBIMU
YUCIaMH U HYJEM €CTh Y TEPMOMETPOB.

MBI NpUILIM K BBIBOJY O TOM, YTO JJIsI KaKJIOTO YHCJa €CTh TOJBKO OJIHO
MPOTUBOIONOXKHOE eMy yrciio. Yuciao 0 mpoTUBOMOIOKHO caMoMy cee.

S 3anmcan(a), 4To MOAYJIh YUCIA HE MOXET OBITh OTpHUIIATENbHBIM. [
MOJIOKUTEIIBHOTO 4YWClIa HW JUIl HyJds OH PpaBeH caMmoMy uwuciy. Jus
OTPHULIATENHLHOTO YUCIIA OH PABEH MPOTUBOMOJIOKHOMY yuchy. [IpoTHBONONOKHEIE
qrciia UIMEIOT paBHbIe Moy au: [— a] = [a]
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A BemonamWI(a) 3aganue. [Ipu BeImoTHEHUU 3aaHus s paccyknain(a) Tak:
qTOOBl pa3leUTh OTPHUIATEIILHOE YHUCIO Ha OTPHUIATENHHOE, HAl0 pa3IeiuTh
MOJIYJIb JICIIUMOTO Ha MOYJIh ICTUTEIIS.

Sl momHIO, YTO MpHU JEJICHWHM HYJs Ha 000 YHUCIIO, HE PaBHOE HYIIIO,
noJTydaeTcs Hyilb. Ha HyJb IeTUTh HENb3s1.

A pemmmii(a) mpumep. Ilpu pemenun s paccyxaai(a) Tak: €Ciu BhIpaKeHHE
SIBIIIETCSl TIPOM3BEJICHUEM YHUCIIa U OJHOW WM HECKOJBKUX OYKB, TO 3TO UYHCIIO
HA3BIBAIOT YUCIOBBIM KO3(PDHUIIUEHTOM, HIIA TTPOCTO KOADHUITMEHTOM.
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Conep:xxanue yueOHOro npeamera «Aaredpay»
7 KUIIACC
(3-i rog o6yuenust Ha yposne 000)"°

Yucna u BeruKciieHus. PanionanbHblie yncia

AnreOpandeckue BhIPaKEHUS

VYpaBHeHUS U HEpaBEHCTBA

Koopaunats! u rpaduku. Oynkumn

O060061eHne 1 cucTeMaTU3alusl U3y4eHHOTO MaTepuaa

Buowl deamenvrnocmu ooyuaroujuxcs:

— 00BbsICHEHHE 3HaYEHUS MTOHATUH ((POopMyIHpOBaHUE OMPEICICHUN);

— JI0Ka3aTeIbCTBO U OMTPOBEPIKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelIeHne TeKCTOBBIX 3a7au apu(METUUYECKUMHU CIIOCOOaMU;

— (popMynupOBaHUE PABUI (B paMKax U3y4E€HHOTO0);

— yreHue (Op¢podMUYECKM W TPaMMATUYECKU BEPHOE) MaTEMATHUYECKUX
3aMuce;

— aHaIM3 TEKCTa 3ajaud, mepedopMyIUpOBKa YCIOBUS, H3BICYCHUE
He0o0Xx0oauMoN MH(OpMAIUU, MOJIETUPOBAHKUE YCIOBHS MPU IMOMOIIM BU3YaIbHBIX
orop (CxeM, PUCYHKOB, peajbHbBIX MPEIMETOR);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYXKACHU;

—  KpUTHYECKass OIlIeHKa ¢ O0OOCHOBaHHWE TIOJIYYEeHHOTO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIIOKHBIX MCCIEIOBAaHUN — B paMKaX U3Y4€HHOTrO (B T.4. C
UCITOJIb30BAaHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— 1oA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUATIBHO-OBITOBOM OTBIT.
N np.

TemaTu4yeckasi 1 TEPMUHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanusi

AnreOpandeckuid croco0 pemieHust 3agad, OyKBEHHas 3alliCh CBOWCTB
JEUCTBUN HAJ| YMCIIAMU, BBIUYUCICHUS C paAlMOHAJIBHBIMH YHUCIAMH, TpapuKH,
npoOb, KOMOWHATOPHBIC 33/Ja4d, KOOPJAWHATHI, KOPHU YpaBHEHHUS, MHOTOYJICHBI,
MHOXECTBA TOYEK Ha KOOPJAWHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOPJIMHATHOM  TIpsIMOM,  OOpaTHas  MPOMOPIUOHAIBHOCTh,  OJHOYICHBI,
MePECTAaHOBKH, NIPeoOpa3oBaHne OYKBEHHBIX BBIPAKEHUH, MPUBEICHUE TTOT00HBIX
cllaraeMblX, TPOM3BEJCHWE W  YaCTHOE CTENeHeH, MPOLEHThI, MpsIMas
IPOMOPIIMOHANIEHOCTh, PACKPBITUE CKOOOK, pAacCTOSHHE MEXIy TOYKaMHU
KOOPJIMHATHOM TMPSIMOM, pEIICHUE 3aJad C MOMOIIBI0 YPaBHEHHM, CBOWMCTBA
CTETICHH C HATypaJbHBIM IOKa3aTeleM, CIOXKEHHE W BBIYUTAHHE MHOTOYJICHOB,
CpaBHEHHE IpoOeH, CTaTUCTUYECKHE XAPAKTEPUCTHUKH, CTETIEHb C HATypalbHBIM
MoKa3aTesieM, CTENEeHb CTETEeHH, MPOU3BEICHUS U IPOOU, YMHOKEHHE OJJHOUJICHA
(MHOTOUJIEHA) HAa MHOTOYJICH, YpaBHEeHUE, (OpMYIIbl KBaJipaTa CyMMBI U KBajpaTa
pPa3HOCTH.

@pasvi

10 N .
Coxpansercs cojiepkaHne u o0bEM MaTepuana, mnpeicraBieHHoro B npumepHoi OOIl — mis Tpersero roxa
00yuenus Ha ypoHe OOO.



21

MBI BBISICHWIIN, KaKH€ BETUYMHBI HA3bIBAIOT MPSMO MPOTOPIIUOHATBHBIMH.

51 MOTy NIpUBECTH MPUMEPHI MIPSIMO MPOTIOPLUUOHATBHBIX BEIUYHH.

Msl  chenanu  3anuch oO0mied  (opMynabl MPSAMO  MPOMOPHUOHATBHOM
3aBUCUMOCTH.

S Mory  (3aTpyAHAIOCH)  COPMYNIHMPOBATH  CBOMCTBO  MPSMO
IPONOPIHUOHATBEHBIX BEJTHYUH.

Sl mpuBen(a) mpuMmep MPONMOPIMHM W HaszBaja e€ KpallHHE U CpelHue
BEJIMYMHBI.

Mpl HaxoIWiIH IUIOWIAAL MPAMOYTOJIbHUKA. [IJIs 3TOr0 MBI U3MEpPUIIH €ro
CTOPOHBI, & TOTOM MEPEMHOKUIIH MOTYIUBIINECS YHCTIA.

Ha pucynke Mbl BuguMm rpaguk QyHkmuu Y=rX. Ham Hy»XHO mocCTpouTh
rpaduk, cummeTpuuHbiii Jannomy ocu Oy. Ham mpenctout 3ammcats popmymnoi
byskuio rpaduka, KOTOPHIA MBI TIOCTPOUM.

Mgl OyzeM peniatb CUCTEMY YpaBHEHHH criocoOOM IMO/ICTAHOBKH.

Mpl 3HaeM, 4TO cymMMa JABYX JpoOeil, 3HaMEeHaTeleM KOTOPBIX SIBISETCS

. 1 .
yucio 3, paBHa 4. Pa3HocTh 3TuX JpoOel paBHa 15. Ham mnpencrout HaTu

YUCITUTEIU ITUX APOOEi.

S cocraBmii(a) IO PUCYHKY CHCTEMY YPaBHEHUH.

Bovisoowr

AnreOpa TecHO cBsi3aHa ¢ apudmMeTrkoi. OHa BO3HMKJIA B IPEBHUE BpeMeHa
B pe3yJIbTaTe MOUCKOB OOIUX CXEM pEeIICHMs MOXOKUX apu(METHUYCCKUX 3ajad.
Ecte nBa cmocoba 3amucu JapoOHBIX umcen. VX MOXKHO 3amuchiBaTh B BHUJIC
JIECATHUYHBIX U B BUJE OOBIKHOBEHHBIX Jp0oOei. 3HAYUT, HY’KHO YMETh CPaBHUBATh
qypcia, 3alucaHHble B J000H M3 3tux QopMm. HyxHO yMeTh MNpPOBOAUTH
BBIYUCJICHHUS, €CIIM CPEAU YKCEN, ¢ KOTOPBIMU HAJ0 BBIMOJHUTH aprU(pMETHUECCKUE
JEUCTBUSA, €CTh M OOBIKHOBECHHBIC, M JAecATHYHBIC apodu. C TMOHATHEM Ipodu
CBSI3aHO TIOHSATHE TIpolleHTa. YTOOBI pemaTh 3a/1a4i Ha MPOIEHTHI, HAJI0 CBOOOTHO
MEePEXOAUTh OT APOOEH K MPOIIEHTaM U HA00OPOT — OT MPOIICHTOB K APOOSIM.

Cpennee apuMeTHUECKOE psia YUCENT — 3TO YaCTHOE OT JACIICHHSI CyMMBI
9THX YHCEJI Ha UX KOJUYECTRBO.

Mopma — 3TO 4HCO psAAa, KOTOPOE BCTPEYACTCS B ATOM PSAIY Halle BCETo
(HamboJiee 4acTo).

PazmMax — 3TO OAWH M3 CTAaTUCTHYECKUX IIOKa3aTeled pas3iuyus, WU
pazbpoca. DTO pa3HOCTh MEXITY HAaMOOJBIINM M HAaMMEHBIIUM 3HAYCHHUSIMHU psijia
JIAaHHBIX.

dopmyna IoIaau IpsIMoyroibHuKa — S=ab. OHa BeIpakaeT COOTHOIICHUE
MEXKIy IUIOMIAAb0 S M JIMHaMH CTOpoH a M b. JIisg HaxXoKaeHHUs IUIOHIaan
MPSMOYTOJIbHUKA HAZ0 U3MEPHUTHh €r0 CTOPOHBI M MEPEMHOXHUThH TMOJYIHBIITHECS
YHCIIa.

dopMyna TyTH paBHOMEpHOro JnBWkKeHHS — S=Vi. OHa BbIpaxkacT
3aBUCUMOCTh PACCTOSIHHUS S OT CKOPOCTH JIBIKEHHUS V U BpeMeHH . DTO TiiaBHOE
COOTHOIIICHHE MEXKTy PACCTOSTHUEM, CKOPOCTHIO M BPEMEHEM JBMYKCHUS TIO3BOJISICT
10 JIFOOBIM JIByM M3 YKA3aHHBIX BEJIMYWH HAWTH TPETHIO C TTIOMOIILIO BRIUYNCICHUH.
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B OpITy Kaxnplii yenoBek (pakTHUECKH MOJIb3yeTcsl (POpPMYTION CTOMMOCTH
NOKYNKH. [l 3TOro meHa ToBapa yMHOXAaeTcsd Ha KOJUYECTBO KYIUIEHHOTO
ToBapa. Hanpumep, 1ieHa 0AHOTO KMJIOrpaMmMa caxapa YMHOKAeTCsl Ha KOJIMYECTBO
KYIUIEHHBIX KMJIOrpaMMOB. Eciii cTOMMOCTB MOKYIIKH 0003HauuTh OykBO# C, 1IeHy
TOBapa OYKBOW C, a KOJMYECTBO KYIJIEHHOIO ToBapa OykBoW M, To (opmyiy
CTOMMOCTH MOKYIKHU MOKHO 3anucath Tak: C=cm.

[Tpu BeIUMCIIEHUAX TIO POpMyIaM BMECTO OYKB MOKHO MOJICTABIIAThH pPa3HbIe
yucna. Hampumep, B dopmyne S=Vt BpeMs M CKOPOCTh MOTYT MEHSAThCS. B
3aBHCHUMOCTH OT 3TOro OyJIeT MEHATbCA paccTosiHhe. Takue W3MEHSIOIINECs
BEJIMUMHBI Ha3bIBAIOT NIEPEMEHHBIMH BeIMYMHAMH. BykBbl B opMyIie, KOTOPHIMU
OHU 0003HAYEHbI, HA3BIBAIOT MIEPEMEHHBIMHU.

JIBe BENUYMHBI HA3bIBAIOT MPSAMO MPOMOPLUUOHAIBHBIMH, €CIIH TpHU
YBEJIIMYECHUHU OJIHOM M3 HUX B HECKOJIBKO pa3 JIpyras yBEJIUYUBAETCS BO CTOJIBKO
ke pa3. OOpaTHO NPONOPLUMOHAIBHBIMU HA3bIBAIOT JBE BEJIUMYMUHBI, IpU
YBEJIIMYEHUH OJTHOM M3 HUX B HECKOJIBKO pa3 Jpyras YMEHBIIAETCSI BO CTOJIBKO K€
pas.

a c
Ecau otHOLICHHE EpaBHO OTHOIIICHUHIO E’TO PaBCHCTBO

S S

Ha3bIBAIOT

Qla

IIPOITOPLIKEH.

Korpa 3amauy pemaror anredpandeckuMm crocoOOM, TO YCIOBHE 3aJadyd
MPEXJIe BCEro MEepeBOJAT Ha sI3bIK MaTeMaTukH. [lepBbIi mar Takoro nepeBoaa —
BBeJicHUE OYKBBI I 00O3HAYEHUSI KaKOW-IMOO HEU3BECTHOW BeIWYUHBIL. B
pe3ynbTare MnepeBoja OObIYHO IMOJIyYaeTcsl paBEHCTBO, coAeprkaiiee OyKBy. DTO
PaBEHCTBO HA3bIBAIOT YPABHEHHEM.

8 KUIIACC*
(4-ii rox o0yuenusi Ha ypoBae O0O0)

Hucna u Beruncienus. KBagpaTtHsie KOpHU

Yucina n BerurciieHns. CTeneHsp C [eNIbIM I0Ka3aTeaeM

AnreOpandeckue BoipakeHus. KBagpaTHbiii TpEXUieH

AnreOpandeckue BhIpakeHus. Anredpanyeckas 1poob

O060011IeHne ¥ cucTeMaTH3alusa U3y4YeHHOTO MaTepHralia

Buowt oesamenvnocmu ooyuarouwguxca.

— 00BsICHEHUE 3HAUYEHUSI MOHATUH ((HOPMYTUPOBAHKE OIPENEIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHrEe TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CTIOCO0AMH;

— (opMyIMpPOBAHKE MPABUI (B pAMKaX U3y4YE€HHOTIO0);

— yreHue (Oppo3MUYECKM W TPaMMATUYECKH BEPHOE) MATEMaTHUYECKUX
3aMucem;

— aHaIM3 TEKCTa 3ajauM, nepedopMyIUpOBKa YCIOBUS, H3BICYCHUE
HeoOXoauMol nHGOpMallMU, MOJCIUPOBAHUE YCIOBUS MPU MOMOIIN BU3YaJbHBIX
ornop (CXeM, PUCYHKOB, PEaJIbHBIX MPESIMETOB);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

1
[MpenycmarpuBaeTcss yBennueHHE Y4eOHOrO BpEMEHHM Ha H3y4YEHHE TeMaTHdeckuxX pasjenoB «Uwucima wu

BBIYHCIICHUA» U «Anredpandeckue BEIpakeHus». M3ydeHne nporpaMMHOTo MaTeprasa 1o TeMaTHYECKUM pasJiesiaM

«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM» NpeycMaTpuBaeTcs Ha 5-oM roay o0ydenus Ha yposHe OOO.
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— KpUTHYECKass OIeHKa U O0OCHOBaHME TOJYYEHHOTO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOKHBIX UCCIEIOBAaHUNA — B paMKaX U3y4€HHOTro (B T.4. C
HCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— 1oA00p U MPUBEICHUE PUMEPOB C OMIOPOM Ha COLIUATIbHO-OBITOBOM OTIBIT.
U np.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanusi

AnreOpandeckue IpoOU, BEPOSTHOCTh CIYYaWHOTO COOBITHS, BBIHECCHHUE
OOIIIer0 MHOXKUTENS 3a CKOOKHM, 3a/Jaya O HaXOXXICHUH CTOPOHBI KBajparta,
UppalMoHajgbHble YHCIA, KBaJIpaTHbIE KOPHHU, KyOWYECKHUH KOPEHb, OCHOBHOE
CBOMCTBO Jpo0H, NMpeoOpa3OBaHHE BBIPAKEHHM, Pa3jI0KEHWE MHOTOWIEHOB Ha
MHOJKUTENH, Pa3I0KeHNE HAa MHOXKHUTENU C IPUMEHEHHEM HECKOJIBbKUX CIOCOOOB,
pelieHre ypaBHEHUHN C MTOMOIIBIO PA3JIOKEHUs] HA MHOXKHUTEIU, CBOMCTBA CTENIEHU
C IedbIM T[OKa3aTeleM, CIydailHble COOBITHUS, CIOXXCHHE (BBIYUTAHUE)
anredpandeckux Jpobel, cnocod IpynmnupoBKH, CTENEHb C LEIbIM MOKa3aTeleM,
teopema Ilucdaropa, ymHoxxkeHue (neneHue) anreOpandeckux ApooOeit, GhopmyIibl
Pa3HOCTH U CyMMBI KyOOB, (hopMyJia pa3HOCTH KBaJpaToOB, YaCTOTa U BEPOSITHOCTD,
4acToTa CIy4yaitHOro COOBITHSL.

D@pasvi

Mg 3anucany pachpeeuTeIbHOEe CBOMCTBO YMHOKEHHUS B TOM BHJE, Kak
OHO TIPUMEHSIETCS /711 BRBIHECEHUS OOIIEeTO MHOKHTENS 32 CKOOKH.

A npouwmtan(a) ¢dopmynay Tak: cymMmMa KyOOB JABYX YHCEl paBHA
MIPOM3BEICHUIO0 CYMMBI 3THX YHCEJ M HEMOJIHOTO KBajpaTa NX Pa3HOCTH.

51 Ha30BY IPUEMBI, IPU TIOMOIIX KOTOPBIX MHOTOUYWIEH MOXKHO Pa3lIOKUTh Ha
MHO>KUTEJH.

Pa3noxeHne Ha MHOXKHUTENU — 3TO OCHOBHAs 33Jlaya TEOPUH MHOTOUJIEHOB.

Bui6oowl

CymecTByeT wenbli psn NpuéMOB Ui Pa3iokKEHUsT MHOTOWICHOB Ha
MHOXUTeNMU. OAMH U3 TakuX MNPUEMOB — BBIHECEHHE OOIEro MHOXKHUTENS 3a
CKOOKHM. DTO mpeoOpa3oBaHHE BBINOJHAECTCS Ha OCHOBE PAaCHpPeNeIUTENbHOTO
CBOMCTBA — KaK U YMHOXEHHE MHOIOWIeHa Ha ogHOowIeH. Ho B ciydae BeIHeCEeHUs
3a CKOOKH 3TO CBOMCTBO MPUMEHSETCS CIpaBa HaJIeBo.

Mpsl paccMOTpenu pasHble MPUEMBI, MPU TOMOIIM KOTOPHIX MHOTOWIEH
MOKHO Pa3JIOKUTh HA MHOXKWTEIH: BBIHECEHHE OOIIETO MHOXXHTENS 3a CKOOKH,
cioco® TPYNIUPOBKH, TpUMEHEHHE (OPMYNT COKpamEHHOTO YMHOXEHHS. B
CIIOKHBIX CITyYasiX HaJ0 MPUMEHSITh HECKOJIBbKO MpuéMoB. He cymecTByeT o0mumx
IpaBWJI JJI YCTAHOBJICHHUS TOTO, KAaKHE CIOCOOBI W B KakOM TOPSAKE HAo
NpUMEHATH. Takke He Bcerjaa MOKHO Pa3lioKUTh MHOTOUYJIEH Ha MHOXUTeIH. Ho
€CTh HEKOTOpbIE PEKOMEHIALINU, KOTOPbIE HAJ0 YUYUTHIBAaTh. ECIIM MOKHO BBIHECTH
3a CKOOKH OOUIMI MHOKHUTENb, TO 3TO HYXKHO caenaTh. Hago mocMoTpeTs, MOXKHO
JU BOCIOJb30BaThCsl KaKOW-HUOYyAb (GopMyinoil: 1) ecnu umeercs IBYWIEH, TO
HAJI0 TPOBEPUTH, MOXKHO JIM MPUMEHHUTH (HOPMYITy Pa3HOCTH (CyMMBbI) KyOoOB, 2)
€CJIM €CTh TPEXUJIEH, TO HAJ0 MPOBEPUTh, MOXKHO JM CBEPHYTh €ro B KBaJpaT
nBywieHa. Ecnu He yna€rcs mpuMeHUuTh (opMyIIbl COKPAIIEHHOTO YMHOXKEHHS, TO
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HaJ0 MonpoOoBaTh UCHOIB30BaTh crocod rpymnmupoBku. Korga pasnoskeHue Ha
MHOKHUTENIA 3aBEPILICHO, HAJI0 MPOBEPUTH MOJYYEHHBIH pPE3yJbTaT C MOMOUIBIO
YMHOKEHHS.
9 KUIACC
(5-it rom 00yuenust Ha ypoBHe O00)*

VYpaBuenus u HepaBeHcTBA. KBajipaTHble ypaBHEHUS

VYpaBueHus u HepaBeHcTBA. CUCTEMBbl ypaBHEHUH

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa

Oynkiun. OCHOBHBIC TTOHSATHS

Oynkuun. YuciaoBbie PyHKIUH

O060061eHne 1 cucTeMaTU3alusl U3y4eHHOTO MaTepuaa

Buowl oeamenvrnocmu ooyuaroujuxcs:

— 00BsICHEHHE 3HaYEHUS MOHATUH ((PopMyIHpOBaHUE OMPEICICHUN);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C MTOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 3a/1a4 apu(hMETUYECKUMHU CTIOCO0aMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (Op¢odMUYECKH W TPaMMATUYECKU BEPHOE) MaTEMATHUYECKUX
3aMucei;

— aHAIM3 TEKCTa 3ajaud, mepedopMyIUpOBKa YCIOBUS, H3BICYCHUE
He0o0X0oaMMON MH(OpMAIUU, MOJIETUPOBAHKUE YCIOBHS MPU IMOMOIIM BU3YaIbHBIX
orop (CXeM, PUCYHKOB, peaJbHBIX IPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETTOYEK PACCYKIACHMUIA;

— KpUTHYECKass OIeHKa W O0OCHOBaHME TOJYyYEHHOTO  OTBETA,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEICHNE HECIOKHBIX MCCIEAOBAHUN — B paMKaX M3y4eHHOTO (B T.4. C
UCTIOJIb30BAaHUEM KaJIbKYISTOPa, KOMIIBIOTEPA);

— 1oa00p U MPUBEJACHUE IPUMEPOB C OMOPON HA COLIMATILHO-OBITOBOI OIIBIT.
U np.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanusi

I'padux nuHEHHOTO ypaBHEHHS C ABYMS MEPEMEHHBIMH, Tpaduk (QYyHKIINUH,
JIENCTBUTENLHBIC YMCTIA, JI0KA3aTEIhCTBO HEPABEHCTB, 3aJa4l Ha KOOPAMHATHOU
MJIOCKOCTH, KBa/IpAaTHBIC YpaBHEHUS, JTUHEHHas (yHKIMS, TUHEHHOE ypaBHEHUE C
JIBYMsI TICPEMCHHBIMH, JIMHCWHBIE HEPABCHCTBA, HEIOJHBIC KBaJpaTHBIC
ypaBHEHUs, HEPABEHCTBA, Pa3NIO’KEHUE KBAJIPATHOTO TPEXUIIEHA HA MHOXKHUTEINH,
pemeHne 3aAad C MOMOLIBIO CUCTEM YPAaBHEHMM, PELICHHE CUCTEM YpPABHECHHM
CriocoOOM TOJICTAHOBKH (CJIOKEHHUSI), C TOYHOCTHIO [10..., CBONCTBA HEPABEHCTB,
CBOMCTBA (YHKIIMH, CHUCTEMBl YPaBHEHMI, CIIOKHBIE JKCIEPUMEHTHI, (GopMmyiia
KOpHEH KBaJIpaTHOTO YpaBHEHUS, YTCHUE TPadhUKOB.

@pasvi

Oyuknus f HaspIBaeTcs Bo3pacraromeil Ha MHOXKECTBE X, €ClTU OOJIbIIeMY
3HAYEHHUIO apTyMEHTa COOTBETCTBYET Oouibliee 3HaUeHHE (DYHKIUH.

12
HpG,HYCManI/IBaﬁTCSI YBEJINYCHUC yqe6H0r0 BpEMCHM Ha H3Y4YCHUEC BCEX TEMATHUYCCKUX Ppa3aciioB,

MpCACTABJICHHBIX IJIS1 JaHHOI'O IroJa 06y‘l€HI/I${.
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Ecnu Ha Bcelt obnactu onpezaeneHust PyHKINS BO3PACTAET, TO €€ HA3bIBAIOT
BO3pacTaroiel PyHKIHeH, a eciin yobIBaeT — TO YObIBarOIICH (QyHKITUEH.

OYHKIMI0, B3pACTAIONIyl0 HAa MHOXECTBE X WM YOBIBAIOUIYI0 Ha
MHOeCTBE X, Ha3bIBAIOT MOHOTOHHOM (hyHKIIMEW Ha MHOXKECTBE X.

HaMm HyXHO yka3zaTth 001acTh ornpejesieHus U 00JacTh 3HaYeHUN (QYHKIIMH.
MBbI 10JDKHBI HAUTH MPOMEXKYTKH, Ha KOTOPbIX (GyHKius f yObiBaeT, Bo3pacTaer u
COXpaHseT MOCTOSIHHOE 3HaYEHUE.

A roros(a) (Mory, HE MOTY, 3aTPyAHSIOCh, XO4y) JAOKAa3aTh: €CIH YETHAS
(GYHKIIMST MOHOTOHHA Ha TMOJIOXKUTEIBHOW YacTH OO0JIaCTH OMpeiesieHusi, TO OHa
UMEET TMPOTUBOMOJIOKHBIA XapakTep MOHOTOHHOCTH Ha OTPHUIATEIBHOW YacTU
00JIaCTH OTIPEICIICHHSI.

Msl  chopmynmpoBanu OmpeneieHHe BO3pacTaromiel M - yObIBarolei
¢bynkuii Ha MHOXkecTBe X. Ham Hy»XHO mpuBecTH NMpHUMEpHl BO3pACTAIOUICH U
yOBIBaroIe GyHKIHi.

51 Mory O0OBSICHUTB, B YEM COCTOUT OCOOEHHOCTH Tpaduka 4€THON QyHKIMH
U TIPUBECTHU MPUMEPHI YETHON 1 HEUETHON (QYHKIIUU.

S rortoB(a) OTBETHTh HA BOMPOC O TOM, Kakasi (YHKIHS Ha3bIBACTCS
OTPaHUYEHHOU U HEOTPAHUYECHHOM.

S 3aTpyIHSAIOCH MPUBECTH MPUMEPHI PYHKIIUU, OTPAHUYECHHON CHU3Y.

Buvioowi

@ynxkius f Ha3pIBaeTCsI Bo3pacTaromieid Ha MHOKECTBE X, €CIIH JIJIS JTIOOBIX
IByX 3HaueHWN aprymeHta X1 um X2 MHOXecTBa X, Takux, 4ro X2 >X1,
BhIMOJIHsETCS HepaBeHCTBO T(X2) >f(X1). dynkuus f HaspiBacTCs yObIBaroIeH Ha
MHOKECTBE X, €CJIM JIJIsl JTIOOBIX JBYX 3HAUCHHM aprymeHTa X1 u X2 MHO)ecTBa X,
TaKuX, 4T0 X2 >X1, BeimosHsAeTcs HepaBeHeTBO f(X2) <f(x1).

Mpbl 3HaeM HEKOTOpblE CBOWCTBA MOHOTOHHBIX (QYHKUMNA. MOHOTOHHas
GyHKIMS KaX7goe CBOE 3HAUYEHWE MPUHUMAET JIMINb TMPH OJHOM 3HAYCHHUH
aprymenta. Ecmu dynkius y=f(X) siBisercs Bospacrtaromieit (yObIBaromieit), To
¢byukuus y=f(X) sBusercs yOwiBatomieit (Bo3pactaromieii). CyMma IBYX
BO3pacCTaloOmuX (PYHKIUMN SBISETCS BoO3pacTaromied (QyHKIMEH, a cymMMma JBYX
yObIBaroOIuX (QyHKIUH sBisieTcs yObIBatoiei ¢pynkuueit. Ecinu 06e ¢pynkuuu fu g
BO3pacTrampinue win ooe yosBaromue, To pyukuus @(x)=f(g(x)) — Bo3pacraromas
¢ynkuusa. Ecmu gynknus y=f(X) MoHOoTOHHAa Ha MHOXKecTBe X M COXpPAHSET Ha

1
TOM MHOXECTBE 3HaK, TO (QYyHKUUsA g(x)=@Ha MHOXECTBE X HMEET

TIPOTUBOIIOJIOXKHBIA XapaKTep MOHOTOHHOCTH.

Oyukums T HaspiBaeTcs uérHoi, ecnmm mms ymodoro XED(f) Bepno
paBencTBO f(—x)=f(x). ®ynkuus f Ha3pIBaeTcsa HeuéTHOM, ecu s odoro XED(T)
BepHO paBeHCTBO f(—X)= —f(x).

10 KJIACC
(5-ii rox 06yuenus Ha ypoBue O00)"
Yucna v BeruncieHusd. JledCTBUTEIBHBIE YUCIIa
YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHUS C OJTHOU MEPEMEHHOMN

13
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VYpaBHeHus n HepaBeHCTBA. CHCTEMBI ypaBHEHU I

VYpaBHenus u HepaBeHcTBa. HepaBeHncTBa

OyHKIUU

YucioBble MOCIEA0BATEIbHOCTH

ToBTOpeHHe, 060BIIEHNE, CHCTEMATH3AIIS H3YYeHHOT0 MaTeprana’

Buowt oesamenvnocmu odyuarouwguxca.

— 00bsICHEHHE 3HAUEHUS MMOHITHH ((hOpMYJIUPOBAHKE ONPEICTICHUN);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHHUE C MMOMOIIHI0 KOHTPIIPHUMEPOB;

— pelIeHne TeKCTOBBIX 3a7a4 apu(METHUYECKUMHU CIIOCOOaMU;

— (popMynupOBaHUE PABUI (B paMKax U3y4E€HHOTO0);

— yTteHne (OpPOIMUYECKH U TpaMMaTUYECKH BEPHOE) MAaTEeMaTHYECKHX
3aMucei;

— aHajgM3 TeKCTa 3ajadyd, nepedopMyIHpOBKa YCIOBHS, HW3BICUCHHE
HeoOXxoauMol MH(OpMaIUK, MOJIETUPOBAHUE YCIOBUS MPU MOMOIIN BU3YaJIbHBIX
ornop (CXeM, PUCYHKOB, PEaJbHBIX IPESIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYXKACHU;

— KpUTHYECKass OIeHKa U  OOOCHOBaHME IIOJYYEHHOIO  OTBETA,
OCYILIECTBIICHUE CAMOKOHTPOJIS;

— MPOBENICHUE HECTIOKHBIX HCCIEAOBAHUN — B paMKaX M3y4YE€HHOTrO (B T.U. C
UCIIOJIb30BaHUEM KaJIbKYJISTOPA, KOMIIBIOTEPA);

— 1oA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOM OTBIT.
N np.

TemaTH4yeckasi U TEPMUHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanusi

ApudmeTnueckas Mporpeccus, BEPOSITHOCTh, BRIOOPOYHBIE HCCIEIOBAHMUS,
reoMeTpuYecKass TpOTpeccHsi, THUCTOrpaMMa, rpaduueckoe HccleIoBaHNe
ypaBHEHUS, HWHTEPBAJIbHBIM  psii, KBagpaTuuHas GyHKIUS, KBaJapaTHbBIC
HEpaBEHCTBA, Mapaboiia, mapadoJIou, MPOLEHTHI (ITPOCTHIE, CIOXKHBIE), TTPOTHO3,
palMoHAJIbHBIE BBIPAKEHUS, CUCTEMbl YPABHEHHM, CUCTEMbI YPaBHEHUU C TBYMS
NEPEMEHHBIMH, CTaTHCTHKA, CTAaTHCTUYECKOE OIICHMBaHHE, ypaBHEHUE (Liejble,
JTpoOHBIC), XapaKTePUCTHKA pa30poca, YUCIOBBIE TTOCIIEI0BATEIIHHOCTH.

Dpasvi

51 Mory oOBSICHATB Ha TIpUMeEpe, Kak MocTpouTh rpaduk Gyakiun Y=Ff(—x) u
rpaduk ¢pynkuuu Y= —f(—x), 3Has rpapuk Gyaknuu y=f(x).

51 mMory o0OCHOBaTh, Kak BBINOJIHAETCS MOCTPOCHHE TpaPUKOB (DYHKIIHMU
g=If(x)I u g=f(IxI).

Ham Hy»HO HaliTH K05 (HUIMEHTH KBaapaTHuHOl GyHKIuu y=ax2+ bx + c,
3Hasd, 9To e€ rpaduk mpoxoauT yepe3 Touku A (0;2), B (2;0), C (3;8).

Mps1 pemanu ypaBHEHHUS C OJTHOM TEPECMEHOU, 00€ YacTH KOTOPBIX OBLIH
IIEJIBIMUA BBIpQKCHUSMU. Takne ypaBHEHHS HA3bIBAIOTCS IICJIBIMU YPABHCHUSIMHU.

51 mory/3aTpynHsAIOCh/HE MOTY C(hOPMYJIUPOBATh ONpPEEICHUE JTUHEHHOTO
HEPABEHCTBA C ABYMs [IEPEMEHHBIMU U IPUBECTH MPUMEPBI.

14 "

[IpenycmaTpuBaeTcs NMOBTOPEHHE JIEMEHTOB COJEpXKaHUS y4eOHOW IMCHMIUIMHBIL, OCBaWBaBluerocs Ha 1 — 5
rogax oOyuenuss Ha ypoBHe OOO. JlomyckaeTcs pacnpesieneHHe JaHHOTO Marepuaja 110 COOTBETCTBYIOLIMM
TEeMaTHYECKHUM pasJiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydeHus Ha yposHe OOO.
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51 Mory/3aTpyAHSIOCB/HE MOTY OTBETHTh Ha BOMPOC O TOM, KaKylo (QUTypy
IPEJICTaBISIET MHOXECTBO TOYEK KOOPAMHATHOM IUIOCKOCTH, KOOPJUHAThI
KOTOPBIX — PELIEHUS! CUCTEMBI JINHEHHBIX HEPABEHCTB.

S wMory  pmare  ompenerneHMe — BospacTaromeid  (yObIBarowieil)
[IOCJIEI0BATEIBHOCTH U IPUBECTH MPUMEPBI.

S xouy chopMyaMpoBaTh NPUHIUI MATEMATUYECKON UHYKIIUH.

S Mory OTBETMTh Ha BONPOC O TOM, B KaKuUX IPOMEKYTKax
TPUTOHOMETpUUYECKHE (YHKIUU TNPUHUMAIOT TOJOXKHUTEIbHbIE 3HAUCHUS, a B
KaKHX — OTPULIATEIbHBIC 3HAUCHUS.

S Mory OOBACHUTH, UTO Ha3bIBACTCA MEPHOAOM (YHKIMM U HaA3BaTh
OCHOBHOM MEPHO/J] KaXKI0H TPUTOHOMETPUIECKON (HYHKITUH.

3HaHHE 3aKOHOB TPUTOHOMETPUYECKUX (PYHKIMH TOMOTAeT peuaTh
IpOCTEeiIlie TPUTOHOMETPUUECKHE YpaBHEHHS, YpaBHEHUS, B KOTOPBIX IIOJ
3HaKOM TPUTOHOMETPUYECKUX (PYHKLINN COJIEPIKATCS IEPEMEHHBIE.

Bui600w1

DYHKIHUIO, KOTOPYIO MOXKHO 3a/1aTh (OpMyIIoii Buaa y=ax?+ bx + ¢, rae a#
0, Ha3pIBAIOT KBAAPATUYHON (DyHKIUEH.

JTro6y1o KBaapaTH4HYIO QyHKIMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh GOpMyYJIOii
Buaa y=a(X—m)2+n.

Paccmorpum BaxHoe cBoWcTBO mnapabonsl. IIpu BpaieHun BOKpYr ocH
CUMMETpuHU TMapabona omuceiBaeT ¢Gurypy — mapabosnous. Eciu BHyTpeHHIOIO
NOBEPXHOCTh Napabojionjia claejaTb 3€pKaJbHOM M HalpaBUTh Ha HEE Iy4OK
Jdy4ell, mapamienbHbIX OCH, TO OTPaXKEHHBIE Jy4yd cOOEpyTCs B OJHOW TOUKE —
¢doxyce. Ecnu mapabonunueckoe 3epkaio HarpaBuTh Ha CollHLE, TO TeMIIepaTypa B
(doKyce OKaKeTCsi TaKOM BBICOKOW, YTO MOXHO OyJeT pacIulaBuUTh MeTaiul. Eciu
UCTOYHUK CBE€Ta IIOMECTUTh B (OKyce, TO OTpakE€HHbIE OT 3€pKaJIbHON
MOBEPXHOCTHU NapadoI0ou/a JIydd 0OKa3bIBalOTCS HAIIPaBICHHBIMU MTAPAIJICIIbHO €ro
OCM M HE pACCEMBAIOTCA. IJTO CBOMCTBO MCIOJB3YETCS IPU H3TOTOBJICHUU
MPOKEKTOPOB U ABTOMOOMIIBHBIX (ap.

YroObl moctpouth rpaduk ¢ynknuu Y=If(x)l, ecam wusBecteH rpaduk
¢ynknun y=f(X), Hy)KHO TOCTaBUTH Ha MecTe Ty ero 4acth, rae f(x)=0, u
CUMMETPUYHO 0TOOPa3UTh OTHOCHUTEIBHO OCH X JIPYTYIO ero 4acth, rae f(x) )<O0.

YroObl moctpouth rpaduk ¢ynkmum Y=If(x)l, ecam wusBecteH rpaduk
¢ynkuun y=f(x), Hy)KHO OCTaBUTh Ha MecTe Ty 4acTh rpaduka ¢pyakun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPHUIATEILHON YacT 00acTh omnpeneiaeHus: QyHKIUN
y=f(x). OTpa3uB 3Ty 4aCTh CHMMETPHUYHO OTHOCUTEIHHO OCH Y, MOJYyYUM JPYTYIO
4acTh rpaduka, COOTBETCTBYIONIYIO OTPUILIATEIHPHON YaCcTH 00JIaCTH OTpeAeTICHUsI.

[lesnoe ypaBHEHHE ¢ OJHOW NEPEMEHHOM — 3TO ypaBHEHHUE, JIEBas U IIpaBas
4aCTU KOTOPOTO — IIEITBIC BHIPAYKEHUSI.

[Ipu pemenun 3amadvl Mbl TPUMEHUIM TpapUUecKHil crmoco0 peleHus
CUCTEMBI JABYX ypaBHEHUH ¢ ABYyMs iepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpaduky 060MX YpaBHEHHI M HAXOAUT KOOPAMHATHI OOIIUX TOUYEK ITUX TPa(HUKOB.
Ho rpaduueckuii cmoco0 IMO3BONSET HAWTH PEIICHHE CHCTEMBI TOJIBKO
PUOINKEHHO.
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JIrobyro cucteMy ABYX JUHEHHBIX ypaBHEHUH C JIByMSI MEPEMEHHBIMU
MOXHO PEIIUTh CHOCOOOM TMOACTAaHOBKM WM crocoOom cioxenus. Ho mo-
JIPYroMy MPOUCXOJUT C CUCTEMaMM YpaBHEHMU Oosiee BBICOKMX cTemeHeil. Jlis
HUX HET O0IMX CrocoOoB pemieHus. JIub HEKOTOphIe U3 HUX MOKHO PEIIUTh
CIIOCOOOM MOJICTAHOBKU UJTM CIIOCOOOM CIIOKEHHS.

[TocnenoBaTenbHOCTh, B KOTOPOM KaKAbIA IOCICAYIOIMIMN YjieH OOoJIbIe
MpEABIIYIIEro, Ha3bIBAaeTCA Bo3pactaromiei. IlociaeaoBaTenbHOCTh, B KOTOPOU
KaXXIbIH TIOCTEAYIONINI YJIeH MEHbIIE MPEAbIAYIIET0, Ha3bIBACTCS YOBIBAIOIICH.

[locnenoBarenbHOCTh (8N) HA3bIBAETCS OrPAaHUYEHHOW CBEpPXY, €CIH
CYIIECTBYET TaKO€ YUCJIO M, 4TO an<Mmpu J000M N.

[TocnenoBarenbHOCTh (8N) Ha3bIBA€TCS OTPAHUYCHHOW CHHU3Y, €CIH
CYILIECTBYET TaKOE YHUCIIO P, YTO aN=Prpu J000M N.

[locnenoBarenpHOCTh, OrPAaHUYEHHAs CBEPXYy M CHH3Y, Ha3bIBACTCS
OTrpaHUYEHHOM MOCJIEI0BATEIBHOCTBIO.

Kaxnprii uneH apu@MeTH4ecKoil Mporpeccuy, HadyvHas CO BTOPOrO,
SBJIETCS] CPETHUM apU(PMETUUECKUM MPEABIIYIIETO U MOCIEAYIOErO YICHOB.

@yHKIMSA ¢ 001aCThIO onpeereHuss X U 00JIacThiO 3HAUEHUW Y Ha3bIBAETCS
oOpatuMoii, ecid O0OpaTHOE €Ml COOTBETCTBUE MEXIAY MHOXECTBOM Y U
MHOK€CTBOM X — (DYHKIIHSL.

Ecnmun ¢ynkuus f oOpartuma, To oOpaTHOe €il COOTBETCTBHE HA3bIBAIOT
¢byHkuei, oopataoit Gpyukiuu f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTAHOBJIEH IOPSAJOK €ro 3JIEMEHTOB,
Ha3bIBAIOT MIEPECTAHOBKOM.

Coaep:xanue yueoOHoro npeamera «I'eomerpusp»
7 KIIACC
(3-ii rox 00yueHust Ha ypoBHe O00)®

[Ipocreiine reomeTpuyeckue GUrypbl U UX CBOWCTBA.

N3mepenne reoMeTpuuecKiuX BeIMYuH

TpeyrojibHUKN

[TapannenpHble NpsMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

OKpy»XHOCTb U KpyT. [ 'eoMeTpruecKre nocTpoeHus

O060011IeHue U cucTeMaTH3allisa U3y4YeHHOTO MaTepuraia

Buowt oesamenvnocmu odyuarouwguxca.

— KOMMEHTHpPOBaHHE (Pa3bACHEHUE) 3HAYEHUS OCBAaMBAEMBIX TMOHITHUH;
dbopMyIMpOBaHKE ONPENEICHU;

— u300paXeHHe W PACIO3HABAHHWE U3YyYaeMbIX (UIyp Ha YepTexax;
pelIeHue 3a1a4, CBI3aHHBIX C ITUMHU QUTYpaMU;

— (popMyIUpPOBKA U JJOKA3aTEIbCTBO TEOPEM;

— pelieHue 3a7ady B COOTBETCTBMM C COAECPKAaHUEM OCBAaMBAEMbIX
TEMaTUYECKUX pasnenos. U np.

TemaTnyeckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanusi

15 N .
Coxpansercs cojiepkaHne u o0bEM MaTepuana, mnpeicraBieHHoro B npumepHoi OOIl — mis Tpersero roxa
00yuenus Ha ypoHe OOO.
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Axcuoma mapaiedbHBIX MNPSMBIX, OHCCEKTPUCHI, BBICOTHI TPEYTOJbHUKA,
U3MEpeHue, Jyd, MacluTaOHasi JIMHEWKa, MEJIHUaHbl, OTPE30K, MapajiesIbHbIe
npsiMble, MEPBbIN (BTOPOH, TPETHIN) MPU3HAK PABEHCTBA TPEYTOJILHUKOB, IPU3HAKU
MapajuieIbHOCTH JIBYX MPSMBIX, NEPHNEHIUKYJSPHBIE TPSIMbIE, IOCTPOEHUE
TPEYTOJbHUKA MO TPEM »dJIEMEHTaM, MpsMas, MNPSMOYIOJIbHbIE TPEYrOJIbHUKH,
COOTHOILIECHUSI MEXIY CTOPOHAMH M YIJIaMU TPEYTrOJbHUKA, CPaBHEHHE, CyMMa
YTJIOB TPEYTOJbHUKA, TPEYTOJIbHUK, YTOI.

@pasvl

Yepes 11r00bI€ 1BE TOYKH MOYXHO IPOBECTH NPSIMYIO, HO TOJIBKO OZHY.

A naueptwi(a) mpsimyro u orMmeTwi(a) Ha Hei Touku A u B. Ceituac ¢
NOMOILbI0 MacITAOHON JHHENKH 1 oTMedy Touku C u D Tak, yToObl Touka B
obL1a cepeauHoil otpeska AC, a touka D — cepenunoit orpeska BC.

CHauana Mbl HauepTuM npsamyro AB. Ilotom npu moMomu MacmTaOHOU
JMHEWKN OTMEPHUM Ha 3TOH mpsiMoi Touky C — Takyto, uto AC=2 cM. anplie Mbl
OMpEIeNIUM, CKOJIBKO TAKMX TOYEK MOYKHO OTMETUTH Ha npsmoii AB.

Bui600w1

I'eomeTpuss — 3TO OHA M3 cambIX ApeBHUX HayK. OHa BO3ZHHKIA €IIE J0
Hameil appl. CIIOBO «reOMETpusi» B IIEPEBOJE C I'PEUYECKOro s3blKa O3HAYAET
«3emsieMepue». Takoe Ha3BaHHE OOBACHSAETCS TEM, YTO 3apOKICHUE T€OMETPHUU
OBLJIO CBSI3aHO C PA3HBIMU U3MEPUTEIbHBIMU paboTaMu. DTH paOOThl BBHIMOIHSIIH
IIPU pa3METKE 3€MEbHBIX YYaCTKOB, IPOBEACHHUH JOPOT, CTPOUTEILCTBE 3AaHUI U
OPYTUX COOpyXeHni. B pesynaprare TakoM HAEATEIBHOCTH TMOSBUINCH H
NOCTENEHHO  HAaKalUIMBaJUCh  pa3Hble  [paBUjia, KOTOpPbIE  CBSI3aHbl  C
F€OMETPUYECKHUMHU U3MEPEHUSIMH U MOCTPOCHUSIMH. TakuM o0pazoM, reoMeTpus
BO3HHKJIAa HA OCHOBE MPAKTUYECKOW IEATENIBbHOCTH Jtojeu. B manmpHelmmem oHa
chopMHpOBaIach Kak CaMOCTOSITENIbHAS HAayKa. JTa HayKa 3aHUMAETCs] U3YYEeHUEM
reOMETPUYECKUX QUryp.

VYron — ato reomerpuyeckas ¢urypa. OHa COCTOUT U3 TOUKH U JABYX JIy4eH,
UCXOMSIINX U3 3TOU TOYKHU. JIyunm — 3TO CTOpOHBI yIiia, a ux olliee Ha4ajo — 3TO
BEpILMHA.

Cpenu mpeaMeToB, KOTOpPBIE HAaC OKPY’KarOT, MHOTO OJMHAKOBBIX. Y HHX
onvHakoBasi (opma, oJMHAKOBBIE pasmepbl. Hampumep, aBa OJMHAKOBBIX
KapaHJailla, JB€ OJWHAKOBBIE TETPaaH, JIBa OJMHAKOBBIX 3€pKaiia. B reomerpuu
nBe (Urypbl, KOTOpbIE HMEIOT OJMHAKOBYIO (OpPMY M OJIMHAKOBBIE pPa3MEpHI,
Ha3bIBAIOT PABHBIMHU.

JUist u3MepeHuss OTPEe3KOB M HaXOXKACHHUS PACCTOSIHUI Ha MpaKTUKe
UCIIOJIB3YIOT pa3JIMyHble E€IUHUIBI H3MEpeHuil. MeTp — 3TO cTaHmapTHas
MEXAyHapoaHasi enuHuna usmepeHus. B omHom Metpe 100 cantumerpoB. B
onHoM cantumetpe 10 mmimumerpoB. [Ipu u3mMepeHrun HEOONBIINUX PACCTOSIHUM,
HaIMpUMepP, MKy TOYKAMHU Ha JIUCTe OyMmaru, 3a eUHUILy U3MEPCHUS IPUHUMAIOT
CAaHTUMETp WIM MWUIUMETp. PaccTossHue wMexay npeaMeTaMH B KOMHAaTe
U3MEPAIOT B MeTpax. PaccTosiHMe MeXy Hacel€HHBIMUA ITYHKTaMH H3MEPSIOT B
KiwiomeTpax. HMcnone3yrorcss W Apyrue eauHMIbl  u3MepeHus. Hampuwmep,
JEUUMETP, MOPCKas MUJISL.
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OtMeTruMm J1I00OBIE TPU TOYKH, KOTOpPBIE HE JiekKAaT Ha OJIHOM NPSIMOM.
Coeaunum ux otpeskamu. [lomyunm reomerpuueckyo Gurypy. 310 TpeyroyibHHUK.
Tpu OTMEUEHHBIE TOUKU — 3TO BEpIIMHBI. OTPE3KHA — 3TO CTOPOHBI TPEYTOJbHHKA.
CyMma mJIMH TpEX CTOPOH TPEYTrOJbHHUKA HAa3bIBACTCA €ro mnepumerpoM. JIBa
TPEYTrOJbHUKA MOYKHO Ha3BaTh pAaBHBIMHU, €CIA HMX MOXHO COBMECTHUTH
HaJo)keHueM. KakIIpIil U3 3TUX TPEYTrOJIbHUKOB MOKHO HAJOKUTh HA APYroil TaK,
YTO OHU TOJIHOCTBKO COBMECTSTCS. JTO 3HAYUT, YTO IMONAPHO COBMECTATCS HX
BEPIIMHBI U CTOPOHBI. TaK»ke MOMapHO COBMECTSITCS U YTJIbl 3TUX TPEYrOJIbHUKOB.
COOTBETCTBEHHO, €CJU JIBa TPEYTOJIbHUKA PABHBI, TO 3JIEMEHTHI (YIJIbl U CTOPOHBI)
OJIHOTO TPEYTOJIbHUKA PAaBHBI JJIEMEHTaM JPYroro TPEYroJbHUKA. 3HAYMT,
PaBEHCTBO JBYX TpPEYrOJIbHUKOB MOXHO YCTAHOBHUTh, HE HAKJIAAbIBas OJUH
TPEYTOJBHUK Ha JPYTOil, a TOJBKO CPAaBHUBASI HEKOTOPHIE UX JIEMEHTHI.

B MaremMartuke KaxI0€ YTBEPKICHHE, CHPABEMJIMBOCTH  KOTOPOIO
YCTaHABJIMBAETCS MPH MOMOILN PAaCCYX IEHUW, Ha3bIBAIOT TeOpeMoil. Paccyxnenus
Ha3bIBAIOTCS JOKA3aTEIbCTBOM TEOPEMBI.

8 KUIACC
(4-ii rog oBy4enust Ha yposne 000)™

YUeThIpEXYTOIBbHUKN

Teopema ®aneca u Teopema 0 MPOMOPIIMOHATLHBIX OTPE3KaX, MO J00HbIE
TPEYTOJIbHUKU

[Inomans. HaxoxaeHnre miomanei TpeyroJbHUKOB U MHOTOYTOJIBHBIX
¢uryp. [Inomaau nogoOHBIX Guryp

Teopema Iludaropa u Hauana TPUrOHOMETPUU

O06001IeHne 1 cucTeMaTUu3alys U3y4YeHHOI0 MaTepuania

Buowt oeamenvnocmu odyuarowuxca:

— KOMMEHTHUpOBaHHE (pa3bsICHEHUE) 3HAYEHUS OCBAaMBACMBIX TOHITHUH;
dbopMyIMpOBaHKE OMPEICICHU;

— N300paykeHNe U pacIio3HaBaHUE U3YYaeMbIX (UTYp Ha YepTexKax;

— (hOpMYIMPOBKA U I0KA3ATEIHCTBO TEOPEM;

— PpelleHue 3aJad B COOTBETCTBUU C COJEPKAHHEM OCBAaMBAEMBIX
TeMaTUYECKUX pasznenos. U mp.

TemaTu4eckass 1 TEPMUHOJIOTHYECKAS JIEKCHUKA

Cnoea u cnosocouemanus

BepmmHbl  1OMaHOM, 3BEHBS JIOMAaHOW, KBaJApaTr, MHOTOYTOJIbHUKH,
omnpejieNieHre  MOAOOHBIX  TPEYroJIbHUKOB,  MapajuiesiorpaMM,  IUIOUIa/b
(MHOTOYTOJIbHHMKA, MapajuieiorpaMMa, TpPEyrojbHUKa, Tpaneuuu), MoA00HbIe
TPEYTOJbHUKH, TPU3HAKU TMOJ00US TPEYrOJbHUKOB, MPSIMOYTOJIbHUK, POMO,
CMEXKHBIE OTPE3KH, COOTHOIIICHHUS MEX]y CTOPOHAMHU W YIJIAMHU MPSMOYTOJBHOTO
TpeyroJyibHHKa, TeopeMa, TeopeMa [ludaropa, Tpanemus, 4eTbIpEXYrOIbHUKH.

@pasvi

*Y3yuenne Temartmueckoro pasgena «YrIbl B OKDYKHOCTH. BIIHCAHHBIE M OIHCAHHBIE UYETHIPEXYTOIHHHKH.
KacarensHble kK okpyxHOcTH. KacaHue okpyXHOCTeH» mHpemycMaTpuBaeTcsi Ha 5-oM roj oOydeHHUs Ha ypOBHE
00O, 4yro o0ecrieunBaeT BO3MOXHOCTh YBEJIMYEHHUs Yy4eOHOr0O BPEMEHHM Ha MH3ydeHHE Marepuayia IIo
MPE/ICTABICHHBIM TEMaTHYECKUM pa3zieiam.



31

Ms1 3HaeMm, 4yTo mepuMmeTp napamuienorpamma paseH 48 cm. Ham HyxHO
HalTU CTOPOHBI MapajuiesiorpamMma, eciu 1) omHa cTtopoHa Ha 3 cM OoJiblie
JpYroi, 2) pa3HOCTh JIBYX CTOPOH paBHa 7 cM, 3) OJlHa M3 CTOPOH B JiBa pasa
Oosbiiie apyrou. bynem pemiate 3agady.

Mps1 OynieM 10Ka3bIBaTh TEOPEMY / MPUCTYIHUM K J1I0Ka3aTEIbCTBY TEOPEMBI /
JIOKaXKEM TeopeMy / HaMm MPEJICTOUT J1I0Ka3aTh TEOPEMY.

Mp1 Ha3Bau NEepPBbIN (BTOPOM, TPETHI ) IPU3HAK ITOI00MS TPEYTOJIbHUKOB.

MsI paccMOTpes pUCYHOK, Ha KOTOPOM H300paXXEH MHOTOYTOJIbBHHK. DTOT
MHOTI'OYT'OJIBHUK BBINYKJIBIM, IOTOMY YTO OH JIEKHUT IO OJHY CTOPOHY OT Ka)KJIOU
IPSAMOU, MTPOXOAIIEH YEPE3 JIBE €T0 COCEAHUE BEPILINHBI.

Bwvisoowr
OTpe3ku, U3 KOTOPBIX COCTaBJCHA JIOMaHas, HA3bIBAIOTCSA €€ 3BEHBIMH.
KoHIlbI 3THX OTpe3koB — BepmmHBI JomaHoW. CymMma JIMH BCEX 3BEHBHEB

HAa3bIBACTCS JJIMHOW JIOMAHOM.

Ecnu HecMexHbIe 3BE€HbsI 3aMKHYTOM JIOMaHOW HE UMEIOT OOLIMX TOYEK, TO
3Ta JIOMAaHas Ha3bIBA€TCS MHOIOYTOJIBHMKOM. 3BEHbS JIOMAaHOM Ha3bIBAKOTCS
CTOPOHAMM MHOIOYrojJbHUKa. JInMHa JIOMaHOW Ha3bIBACTCA NEPUMETPOM
MHOI'OYTI'OJIbHUKA.

JIBe BEpIIMHBI MHOI'OYIOJIbBHMKA, IIPUHAJJIEXKAIIMEe OJHOM CTOpPOHE,
Ha3bIBAIOTCS COCEAHUMHU. OTPE30K, KOTOPBIM COECIUHSET ABE JHOObIE HECOCEIHUE
BEPILIMHBI — 3TO JUArOHaJIb MHOTOYTOJIbHHKA.

JIt060i1 MHOTOYTOJIBHUK pa3lieiseT IUNIOCKOCTh Ha JBe yacTtu. OnHa 4acTh —
3TO BHYTPEHHS 00J1aCTh MHOTOYTOJIbHUKA, & APYTasi — BHEILIHSIS.

MHOroyronbHuK Ha3bIBa€TCsl BBIMYKJIBIM, €CIIA OH JIEKHUT I10 OJHY CTOPOHY
OT KON NPsIMOM, MPOXOSIIEH Yepe3 ABE €r0 COCETHUE BEPIINHBI.

Kaxnplii 4eTbIpEXYTroJIbHUK UMEET 4 BEPIUMHBI, 4 CTOPOHBI U 2 THATOHAJIN.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOJIbHUKA HA3BIBAKOTCS MIPOTHUBOIIOI0KHBIMHU.
JIBe  BepmMHBI, HE  SABIAIOLNIMECS  COCEIHHMH, TOXKE  HA3bIBAIOTCS
IPOTUBOMOJIOKHBIMUA. UYeEThIPEXYTOJbHUKNA OBbIBAIOT BBIMTYKJIbIE U HEBBITYKIIbIC.
Kaxnas guaroHasb BBIIYKIOTO YETHIPEXYIOJIBHUKA pas3feisieT ero Ha JBa
TpeyroysbHuKa. OJHa W3 JUAaroHajaeil HEBBITYKIOTO YETHIPEXYTOJbHUKA TaKXKe
pa3zeiseT ero Ha JBa TPEyTrOJIbHUKA.

[TapannenorpaMM — 3TO YETBIPEXYTOJBHUK, Y KOTOPOIO IMPOTUBOIIOIOKHbBIE
CTOPOHBI TIOMAPHO MapaJuiedabHbl. B mapamnenorpamMMe IPOTHUBOINOJIOKHBIE
CTOPOHBI PaBHBI U ITPOTUBOIIOJIOKHBIE YTy paBHBI. Jlnaronanu napasuiesiorpamma
TOYKOH MEPECECUEHHUSI IETIATCS TOTOJIAM.

Tpanenus — 3T0 4ETBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI NTapaJUICIIbHbL,
a JB€ Jpyrue He napajuienbpHbl. [lapamienbHble CTOPOHBI Tpameuuu — 3TO €€
OCHOBaHMs, a JB€ Jpyrue CTOPOHbI Ha3bIBalOTCS OOKOBbIMU. Tpameuus
Ha3bIBACTCs paBHOOEIPEHHOM, eciii €€ OOKOBBIE CTOPOHBI paBHBI. Tparnenus, OAuH
Y3 YIJI0B KOTOPOU NPSIMOW, HA3bIBAETCS IPSIMOYTOJIbHOM.

PaBHbIE NIPAMOYTOJIBHUKY MMEIOT PaBHBIE IUIOIIAANA. ECIM MHOTOYTOJIBHUK
COCTAaBJIEH M3 HECKOJIbKMX MHOTOYI'OJIbBHMKOB, TO €ro IUIOIaJb paBHA CyMME
IUIOIIANEH 3TUX MHOTOYroJIbHMKOB. [lmomans kBaxpara paBHa KBagpaTy €ro
CTOPOHBI.
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[Tnomane npsAMOYrojibHUKA paBHA POU3BEICHUIO €T0 CMEXKHBIX CTOPOH.

Ecnu xBagpat ogHOM CTOPOHBI TPEYTrObHUKA PABEH CyMME KBaJpaTOB JBYX
JIPYTUX CTOPOH, TO TPEYrOJbHUK MPSIMOYTOJbHBIM. DTO TeopeMa, oOpaTHas
teopeme [Iudaropa.

Ecnu aBa yrima ogHOro TpeyrojbHHKa COOTBETCTBEHHO PaBHBI JIBYM yIJiaM
JPYroro, TO TaKHe TPEYTOJIbHUKHU MOJOOHBI. DJTO TEPBBIA MpPU3HAK MOA0OUS
TPEYTOJIbHUKOB.

Ecnu 1Be CTOpPOHBI OJHOrO TPEYTrOJAbHUKA MMPOMOPIUOHAIBHBI JIBYM
CTOpOHaM JPYroro TpPEYroJbHUKAa W YIJIbl, 3aKIIOYEHHBIE MEXIy JSTUMU
CTOPOHAMHU PABHBI, TO TAKWE TPEYrOJbHHUKH NOJOOHBI. DTO BTOPOM HPHU3HAK
no100Us TPEYroJIbHUKOB.

Ecnu cTOpoHBI OJHOTO TPEYrojbHUKA MPOMOPLHOHAIBHBI TPEM CTOPOHAM
JIPYyroro, TO TaKuWe TPEYrOJIbHUKU MOAOOHBI. ODTO TPETUH MPU3HAK MOA00us
TPEYTOJIbHUKOB.

9 KVIACC
(5-ii rox o6yuenusi Ha yposae 000)"

VYTIbl B OKPY>KHOCTH. BrincanHble ¥ ONUCAaHHBIE YEThIPEX YT OIbHUKH.
KacarenbHble k okpyxHOcTH. Kacanue okpyxHocTel

Tpuronomerpus. TeopeMbl KOCUHYCOB M CHHYCOB. PenieHue TpeyroiabHUKOB

[IpeoOpa3zoBanue nogo0Ous. MeTpuueckiue COOTHOIIEHUS B OKPYKHOCTH

Bekrtopsr

O06001eHne 1 cucTeMaTu3alrs U3y4YeHHOTO MaTepraia

Buowt oeamenvnocmu ooyuarowuxca:

— (OpMYIMpPOBAHHE OMNpPEACICHUA W WUIIOCTPUPOBAHUE OCBAaUBAEMBIX
TIOHSTHUM;

— (OpMYIMPOBKA U TI0KA3ATENBCTBO TEOPEM;

— BbIBeZIcHUE (OPMYIT,

— peleHuEe TEeOMETPUYECKUX 3aJad B COOTBETCTBUM C COJEpKAHUEM
OCBaMBAaE€MbIX TEMaTUUECKHUX pa3zaenoB. U ap.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA

Cnoea u cnosocouemanus

buccektpuca, BekTOop (HEKOJUTMHEAPHBIM BEKTOp), KacarelbHas K
OKPY>KHOCTH, KOOpJMHATBl BEKTOpa, KO3 UIMEHTHl pPa3IoKEeHUs, METOJ
KOOpAMHAT, OKPY)XHOCTh (BIHCAHHAS, OIMMCAHHAs), MPUMEHEHHE BEKTOPOB K
pElIeHUIO 3a/1au, MPOCTEHIINE 3a1aul B KOOPAUHATAX, CUHYC (KOCHHYC, TAHTEHC,
KOTaHI'€HC) yIJla, pPaauyC, CKaJIsIpHOE IMPOMU3BEIECHUE BEKTOPOB, CIIOKEHHUE
(BBIYMTaHWE) BEKTOPOB, COOTHOIIEHUS MEXAYy CTOPOHAMH H  YIJIaMu
TPEYTOJbHUKA, CPEAHSS JIMHUS Tpareluy, TOYKa KacaHwsl, YIibl (LIIEHTpaJbHBIC,
BIIMCAHHbBIE), YMHOXEHUE BEKTOpa Ha YKCJIO, YPABHEHUE, YEThIPE 3aMevaTesIbHbIe
TOYKH TPEYTOJIbHUKA.

@pasvi

"Yzyuenne temaTnueckux pasnenos «JleKapTOBbI KOOPAMHATH HA IMIIOCKOCTHY, «[IPABHIbHBIE MHOIOYTONbHHUKL.
JlmHa OKpY>KHOCTH M IIIOIIAAb Kpyra. Berancnenune rurontanein», «J{BHKEHUs IIOCKOCTU»IIPElyCMaTpUBAETCsl Ha
6-oM rox oOydenus Ha ypoBHe OOQ, 4uro O0OecreuMBacT BO3MOXHOCTh YBEIWYEHHsI Y4eOHOrO BpPEMEHH Ha
M3ydeHHe MaTepuaa 1o NpeICTaBIeHHBIM TEMaTHYECKUM pa3iellaM.
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Mpbl foka3zanu, 4To mpsiMas U OKPYKHOCTb MOTYT MUMETh OJHY WIM JIBE
oOlMe TOYKH U MOTYT HE UMETh HU OJIHOM OOIIEH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTeJIbHOHW K OKPYKHOCTH (O cpeaHei
JIUHUU TPATICLH ).

Teneps MbI OyZeM JOKa3bIBaTh TEOpPEMY, OOpATHYIO TEOpEME O CBOMCTBE
KacaTeIbHON — MPU3HAK KacaTeJIbHOM.

Ham mpencrouT nokas3aTh, 4TO MEPHEHAMKYISP, TPOBEAEHHBIA U3 KaKOW-
HUOYZb TOYKHA OKPYKHOCTU K JAMAMETPY, — 3TO CPEAHEE MPOMOPLHUOHAIBHOE JIs
OTPE3KOB, HA KOTOPBIE OCHOBAHUE MEPIICHANKYIISIPA ACIIUT TUAMETD.

Bv160001

Ecnu paccrosHMe OT IEHTpa OKpPYKHOCTH IO HIPSMOM PAaBHO PAIRYCY
OKPY>KHOCTH, TO MpsAIMasi U OKPY>KHOCTh UMEIOT TOJBKO OJIHY OOIIyI0 TOUKy. Ecmu
paccTosiHuE OT IIEHTPa OKPYKHOCTHU JI0 PSIMOM OOJIbIIE pagnyca OKPYKHOCTH, TO
npsiMasi U OKPY>KHOCTh HE UMEIOT OOIIMX TOYEK.

[Ipsimasi, uMmeroas ¢ OKpyKHOCTb. TOIbKO OHY OOIIYI0 TOUKY, Ha3bIBAETCS
KacaTelbHOM K OKpYXHOCTU. WX o00mas Touka Ha3bpIBa€TCd TOYKOW KacaHUs
IIPSAMOU U OKPYKHOCTH.

KacarenbHas K OKpYKHOCTH NEPIIEHIUKYIISIPHA K PAIRYCy, IPOBEAEHHOMY B
TOYKY KaCaHUs.

OTpe3ku KacaTelabHBIX K OKPYKHOCTH, IPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbL. OHM COCTABIAIOT PABHBIE YIJIBI C MPSIMOM, IPOXOAALIEN Yepe3 ATy TOUKY H
LEHTP OKPY>KHOCTH.

Ecnu npsAmas mpoxoauT depes3 KOHEI panyca, JIKAIUU Ha OKPYKHOCTH, U
MEPIICHINKYJIAPHA K TOMY PanyCy, TO OHA SIBJIIETCS KacaTEIbHOM.

Jlyra Ha3bIBAETCS ITOJYOKPYKHOCTBIO, €CIM OTPE30K, COCOUHSIOIMN €€
KOHIIBL, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

BrincanHblii yrost u3mMepsieTcsi HOJ0BUHOU IyTH, HA KOTOPYIO OH OITUPAETCH.

Kaxnas Touka OHCceKTpucCy HEpa3BEPHYTOro yriia paBHOyJAajeHa OT €ro
ctopoH. OOpaTHO: Kaxaas TOUYKa, JeKallas BHYTPHU yrjia U paBHOyAaJEHHas OT
CTOPOH YTJIa, JISKUT Ha €ro OMCCEKTpHUCE.

OTpe30K, 1Sl KOTOPOTO YKa3aHO, Kakas U3 €ro rPAaHMYHBIX TOYEK CUUTAETCS
HAayaJIOM, a Kakas — KOHIIOM, Ha3bIBAa€TCS HANPABICHHBIM OTPE3KOM, WIIU
BEKTOPOM. BEKTOPBI MOT'YT MCIIOIB30BATHCA ISl PEIIECHUS] T€OMETPUYECKUX 3a/1a4
Y OKa3aTENbCTBA TEOPEM.

Cpennsis nuHHS Tpaneuuu — 3TO OTPE30K, COCIUHSIONIMNA CEpPEIUHBbI €€
OOKOBBIX CTOpPOH. CpenHsisi JIMHUA Tpamneluu MapajieibHa OCHOBAHUSM U paBHA
UX TOJIyCyMME.

Ha miockoctu 11000l BEKTOp MOKHO PasjoXUTh MO JABYM JaHHBIM
HEKOJUIMHEApHbIM  BekTopaM. KoadduIMeHTbl  pa3ioKeHHss MpU  ITOM
OTIPENAETSAIOTCS €AMHCTBEHHBIM 00Pa30M.

10 KITACC
(6-if rox 00yuenusi Ha yposHe O0Q0)

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH

[IpaBunibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPY>KHOCTH U IUIOLIA/Ib KpyTa.
Brruncnenue miomanein
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JIBU>KEeHUSI TIIIOCKOCTH

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AUS U3YYEHHOTO MaTepuaa’

Buowt oesamenvnocmu odyuarouwguxca.

— ¢hopMyIMpPOBAHKE ONIPEICIICHU;

— GOpMYIMPOBKA U JI0KA3aTEIBCTBO TEOPEM;

— BbIBeZIeHUE (POPMYIT U UX UCIOJIb30BAHUE JJI BHIYMCIICHH;

— “300pakeHNe U pacro3HaBaHUE HA PUCYHKAX MPHU3MBbI, MapaieJenumnea,
UUJIMHIpA, apa u Jip.;

— pelIeHuE TEeOMETPUYECKHUX 3ajlad B COOTBETCTBUM C COJEpPKAHUEM
OCBaMBaEMbIX TeMaTUUYECKUX pa3naenos. U mp.

TemaTuveckasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

Cnosa u cnosocouemanusi

Brinmykiblii MHOTOYTOJIBHUK, TpajyCHass Mepa IyTH, JJIMHA OKPY>KHOCTH,
Jyra CEeKTOpa, KPyroBOM CErMEHT, MHOTOTPAHHUKH, OTOOpa)KeHUE IMIOCKOCTH Ha
ce0s1, mapajuUIeNIbHBIA TEePEeHOC, IUIONIA/b Kpyra, IUIOHajb KPYyroBOTO CEKTOpa,

IJI01Ab PaBHOOEIPEHHOTO TPEyroJIbHUKA, IIOBOPOT, IIPaBUJIbHBIN
MHOT'OYTOJIBHUK, CTEPEOMETPHS, TEJIa U IIOBEPXHOCTHU BPAILIECHUS, XOPAA.

D@pasvi

[Ipumeppl NpaBWIBHBIX MHOIOYTOJIBHUKOB — 3TO PAaBHOCTOPOHHUU

TPEYTOJBHUK U KBaApAaT.

S Mory Jnoka3aTh, UTO CEpPEIUHHBIC MEPIEHIUKYJSIPbl K JIIOOBIM JBYM
CTOpPOHaM MPABWIIBHOIO MHOTOYTOJIbHUKA MO0 MEePECceKaroTcs, JIN00 COBMAIAOT.

A nokazain(a), 4To TpsIMbIE, COJIEpIKAIEe OMCCEKTPUCHI JIFOOBIX BYX YTJIOB
MPaBUIBHOTO NPSIMOYTOJbHUKA, TUOO MEPECEKAIOTCS, JINOO COBMAIAIOT.

S Mory chopMyIupoBaTh U 10KAa3aTh TEOPEMY 00 OKPYKHOCTH, OITMCAHHOU
OKOJIO MPABHJIBHOTO MHOTOYTOJIbHUKA.

S mory chopmynupoBaTh U J0Ka3aTh TEOPEMY 00 OKPY>KHOCTH, BITUCAHHOM
B [IPaBWJIbHBII MHOTOYTOJIbHHUK.

Sl mory BwiBecTH (BbIBEN, OYIy BBIBOJAUTH) (OPMYIY MJIE BBIYUCICHHS
IUIOIIAA MPABUIBHOTO MHOTOYTOJbHUKA 4YEpe3 €ro IMepuMeTp U paauyc
BIIMCAHHON OKPYHOCTH.

S mory BwiBecTH (BbIBEN, OyAy BBIBOAUTH) (POPMYIYy Jisi BBIYMCIICHHUS
JUTUHBI OKPYKHOCTH.

51 Mory oOBSICHUTB, YTO TaKOE€ KPYrOBOM CEKTOpP M BBIBECTH (DOpMyIy s
BBIYMCJIEHUS IUIONIAAN KPYTOBOT'O CEKTOPA.

Bu160001

[IpaBUIIBHBIN MHOTOYTOJIBHUK — 3TO BBITYKJIBIII MHOTOYTOJIBHUK. Y HETO BCE
YTJIBI PABHBI U BCE CTOPOHBI paBHbI. OKOJIO TPAaBUIIBHOTO MHOTOYT'OJIBHUKA MOKHO
OomucaTh OKPY>KHOCTb, W TPUTOM TOJIbKO OJHY. B 1000i mpaBUSIbHBIN
MHOT'OYT'OJIbHUK MOKHO BIIUCATh OKPY>KHOCTh, U IPUTOM TOJILKO OJTHY.

Kpyrosoii cerMeHT — 3T0 yacTh kKpyra. OHa OrpaHr4eHa Jyroi OKpyKHOCTH
Y XOpPJIOW, COCIMHSIONIEN KOHIBI 3TOW nyru. Ecinu rpagycHas mepa Ayrd MEHbIIE

18 .

[IpenycmaTpuBaeTcs NMOBTOPEHHE JIEMEHTOB COJEpXKaHUS y4eOHOW IMCHMIUIMHBIL, OCBaWBaBluerocs Ha 1 — 5
rogax oOyuenuss Ha ypoBHe OOO. JlomyckaeTcs pacnpejieneHHe JaHHOTO MaTepuaya Mo COOTBETCTBYIOIINM
TEeMaTHYECKHUM pasJiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydeHus Ha yposHe OOO.
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180 rpamycoB, TO IUIONIaJh CETMEHTA MOXHO HAWTHU, BBIUUTAS W3 IUIOLIAJU
CEeKTOpa IO PABHOOEAPEHHOTO TPEYrOJbHUKA, CTOPOHAMH KOTOPOTO
SBJIAIOTCS JIBA paJidyca 1 XOp/la CEerMeHTa.

KpyroBo#i cekrop — 310 yacTh kpyra. OHa orpaHu4eHa Tyrod U JABYMs
paauycaMH, COEIUHSIOIMIMMHM KOHI[BI JYT'M C IEHTpoM kpyra. Jlyra, xorTopas
OTPaHUYMBAET CEKTOP, HA3BIBACTCS IyTOM CEKTOPA.

MpbI Opuluiv K BBIBOAY O TOM, YTO OCEBasi CHMMETPHUSL — 3TO OTOOpakeHHe
IJIOCKOCTH Ha ce0sl.

BaxkHoe CBONCTBO OCEBOW CUMMETPUU — ATO OTOOpaXK€HUE IJIOCKOCTU Ha
ce0s1, KOTOPOE COXPaHSET PACCTOSIHUSI MEXAY TOUKAMM.

CrepeoMeTpust — 3TO pasjen reomeTpun. B HEM u3yuarorcs cBoicTBa GuUryp
B npoctpaHcTBe. CJIOBO «CTEPEOMETPUS MPOUCXOAUT OT TPEUYECKUX CIIOB
«cTepeo» u «MeTpeo». «CTepeoy» — 3TO 3HAYUT OOBEMHBINA, TPOCTPAHCTBEHHBIN, a
METPEO — U3MEPSTh.

[Mapannenenunen — 93TO 4YeTbIpéXyroipHas mpusMa. EE ocHoBaHusa —
napaieorpaMmbel.  Bce  miecTh  rpaHedl  mapasuienenumnena  — - 3TO
napayienorpaMmbl. Ecnu mapasienenurmesn npsMou, ToO €cTh ero 00KoBbie pEOpa
NEPHEHAUKYIAPHbI K  IJIOCKOCTSIM  OCHOBaHWM, TO OOKOBbIE TpaHu —
NpsMOYTOJIbHUKU. Eciu jke M OCHOBaHMSIMH TIPSMOTO TMapajviejenuneaa ciyxar
OPSIMOYTOJIbBHUKH, TO JTOT TMapajulefieluIe]; — MPSIMOYTOibHbIA. JluaroHanu
napajuiesiorpaMma nepecekaroTcsa. Toukol mepecedeHuss OHM JACNSATCS IMOIMOJIaM.
Takoe € CBOWCTBO Yy JWaroHajiel NapajUieJeNuneaa: YEeThIpe IUarOHAIN
napasuiesienumnesa NepecekaroTcsl B OTHOM TOUKE U JICTATCS ATOM TOYKOM MOIoJiam.

Conep:xkanue y4eOHOro npeamera « BeposiTHOCTh U CTATHCTHKAY
7 KIIACC
(3-ii rox o6yuenust na yposae 000)™

[IpencraBienue TaHHBIX

OnucartenbHasi CTaTUCTHKA

Crnydaiinasi ”3BMEHYUBOCTh

Brenenue B Teopuro rpadgon

BeposTHOCTB 1 yacToTa CIIy4aifHOTO COOBITUS

O060011IeHue U cucTeMaTH3allisa U3y4YeHHOTO MaTepuraia

Ilpumepnunie 6uodvl OeamenabHoOCIMU 00YUAIOUUXCA '

— KOMMEHTUPOBAHUE MPEACTOSAIUX JACHUCTBAM;

— U3BJIeYyeHUEe NHGOPMALIIK/ JaHHBIX;

— (hopMyJIHMpOBAHUE TIETTOYEK JOTUUECKUX PACCYKICHUM U JIp.

TemaTuveckasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

Cnosa u crosocouemanusi

Juarpamma (ctoniOukoBasi (ctojiouatasi), Kpyromas), rpaduk, Tabiuiia,
omucatelibHas CTaTUCTUKA, CpelHee apudMeThdeckoe, MeauaHa, pasMax, rpad,

YCoxpansiercs conepxkanne n 00bEM MaTepHama, IpeACTABICHHOro B mpumepuoii OOIl — s Tpethero roga
o0yuenus Ha ypoBHe OOO. B ciyyae He0OXOAMMOCTH, OOYCIIOBICHHOW WHIMBHIYaJILHBIMH OCOOCHHOCTSIMU U
BO3MOXKHOCTSIMH OOYYaroIINXCsl ¢ HApYIICHUSIMH CIyXa, H3yYeHHE IPOrpaMMHOTO MaTepHasa 10 TEMaTH4eCKOMY
pazneny «BeposSTHOCTb M 4acTOTa CIIy4aifHOTO COOBITHS» MOKET ObITh OPIraHN30BaHO HA YETBEPTOM rofy oOydeHuUs
Ha ypoHe OOO.
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BEpIlIMHA, peOdpo, CTENeHb BEPIIMHBI, 00X0J rpada (3HIEpoB MyTh), CIyYalHbBIN
AKCTIIEPUMEHT (OTBIT), CIy4YaiiHOE COOBITHE.
8 KIIACC
(4-ii rog oByuenust Ha yposne 000)”
[ToBTOpEHUE
OnucarenpHas cTaTUCTHKA. PaccenBaHue TaHHBIX
MmuoxecTBa
BeposiTHOCTB citydyaltHOTO COOBITHS
O060061eHre 1 cucTeMaTu3alusl U3y4eHHOTO MaTepuaa
Ilpumepnnie 6uodvl OeamenbHoCmMU 00YUAIOUUXCA'
— KOMMEHTUPOBAHUE MPEICTOSAIIMNX ICUCTBUM;
— U3BJIeUYEeHUE UH(POPMAIIH/ TaHHBIX;
— GhOpMYITMPOBAHKE MIETIOYEK JOTHICCKUX PACCYKACHUMN U JIp.
TemaTnyeckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA
Cnosa u cnosocouemanus
Jlucrniepcusi, MHOYKECTBO, 3JIEMEHT MHOECTBA, MOJAMHOECTBO, OIEpaluu
HaJl MHOXECTBaMU (oOBenMHEeHME, nepeceyeHue, JIOTIOJIHEHUE),
MEPEMECTUTENBHOE CBOMCTBO, COYETATEIBbHOE CBOMCTBO, paCIpeeNUTEIbHOE
CBOMCTBO, CBOMCTBO BKJIIOUEHHS, CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB,
Clly4ailHble COOBITHS, BEPOSITHOCTH COOBITUM, CITy4allHBIN BHIOOD.
9 KUIIACC
(5-it rox 00y4eHHUs1 HA YPOBHE 000)*
IloBTOpEHHE
Brenenue B Teopuro rpadon
Crnydaitnbie cOObITUS
DneMeHTbl KOMOMHATOPUKH
O060011IeHNe ¥ cucTeMaTH3allis U3y4YeHHOTO MaTepuralia
Buowt oesamenvnocmu odyuarouwguxca.
— KOMMEHTHUPOBAHUE MPEICTOSAINX ICHCTBUM;
— U3BlIeYeHUE UHGOPMAIINH/ JaHHBIX;
— GhOpMyYIMPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUM U JIp.
TemaTu4eckass 1 TEPMUHOJIOTHYECKAS JIEKCHUKA
Cnoea u cnosocouemanus
OObeauHeHHe COOBITUM, TMepeceueHre COOBITHM, HECOBMECTHBIE COOBITHS,
YCJIOBHAsE BEPOSITHOCTh, HAaXOXJEHHWE BEPOSTHOCTEW, auarpamMmma, TIpaduk,
MepecTaHoBKY, (hakTopHuall, CoueTaHue, YUCJIO CoOueTaHul, TpeyroyibHuk [lackans,
KOMOMHATOpHKA.
10 KITACC
(6-it rox 00yuenust Ha ypoae O0O0)
[ToBTOpEHUE

0 P3yuenne TeMaTHUECKHX pa3eoB «Baenenue B Teopuio rpadosy, «Ciydaiiibie COBBITHS IPeIyCMaTPUBACTCS
Ha 5-oM roxa oOydenust Ha ypoBHe OOO, uyTo obecneynBaeT BO3MOXKHOCTH YBEIMYECHHS Y4€OHOrO BPEMEHH Ha
M3y4eHHe MaTepuaa 1o NpeICTaBIeHHBIM TEMaTHYECKUM pa3JiellaM.

?! Usyuenne Tematmueckux pasnenoB «[eomerpuueckas BeposTHOCTH», «Mcmbrranus Bepuymim», «Ciyudaiinas
BEJIMUMHA» MpeaycMarpuBaeTcss Ha 6-oM rox oOydeHust Ha ypoBHe OOQO, 4ro obecreunBaeT BO3MOXKHOCTD
yBEIMYEHHUS yueOHOTO BpeMEHH Ha U3yUYeHHe MaTepuaa Mo NpeICTaBIeHHbIM TEMAaTHYECKUM pa3/iesiaM.
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I'eomeTpudeckast BEpOSITHOCTh

Ucnbiranus bepuynnu

CrnyvaitHas BeM4MHA

O060011IeHne ¥ cucTeMaTU3allksl U3yUYeHHOT0 MaTepuaia

Buowt oesamenvnocmu odyuarouwguxca.

— KOMMEHTUPOBAHUE MPEICTOSAIIMUX JACHUCTBU;

— U3BJIeUeHUEe UHGOPMAIK/ JaHHBIX;

— (popMynUpPOBaHUE IIEMOYEK JOTMUECKUX PACCYKIACHHUM U Ap.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanusi

CrnydaiiHblii BBIOOp, HMCHBITAHHWE, YCIIEX W HEyJaya, CEepusl HCHbITaHUN
bepnymnu,  ciy4aliHas ~— BEJIMYMHA, W PACHpElEleHUE  BEPOSATHOCTEH,
MaTE€MaTUYeCKOE OKHUJIaHWE, IUCIEPCHs], 3aKOH OOJIbIIMX YHCEN, H3MEpPEHUe
BEPOSATHOCTEN C MOMOIIBIO YaCTOT.

IInanupyembie pe3ybTaTbl OCBOCHHUS Y4€0OHOIO MpeaMeTa
«MaTemMaTHKa» Ha YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

Pesynbrarel 0o0ydyeHuss 1no yueOHOMy mnpeamery «MaremaTuka» B
OTHOILIEHUU BCEX MMKPOTPyHN OOYYaroUIMXCs C HapyLICHUAMU Ciyxa, BKIIOYas
IJIyXUX, OLICHUBAIOTCS IO OKOHYAHUU OCHOBHOIOOOILEro OOpa3oBaHUA U HE
COIIOCTABIISAIOTCS C pe3ybTaTaMU HOPMATHBHO Pa3BUBAIOIINXCS CBEPCTHUKOB.

Jluunocmmule pe3ynomamoi

JInuHOCTHBIE pe3ysbTaThl ocBOeHUs [lpumepHoOi pabouell mporpaMmsl Mo
marematuke Ha ocHoBe AOOII OOO (BapuanT 1.2) mocTUraroTcs B €IUHCTBE
y4eOHOH M BOCHUTATEIBHOW AESTENBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCHUMCKMMHU COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMmH TMOBEAECHHS M CIOCOOCTBYIOT
npoleccaM CaMOIO3HAHMS, CAMOBOCHHUTAHMSI W caMOpa3BUTHUS, (DOPMHUpPOBAHUS
BHYTPEHHEHN MO3UIUU JINYHOCTH.

JImaHocTHBIE pe3ynbTaThl ocBoeHUs [IpumepHoii paboueld mporpaMMsbl MO
marematuke 1o BapuaHty 1.2 AOOII OOQO CcoOTBETCTBYIOT pe3ysbTaTaM,
orpaxk€HHbIM BO @T'OC OO0 u OOII OOO no Bcem HanpaBIeHUSIM BOCIUTAHUS,
BKJIFOYAs] TPAXKIAHCKOE, NaTPUOTUYECKOE, JyXOBHO-HPABCTBEHHOE, 3CTETHYECKOE,
duznyeckoe, TPyIOBOE, IKOJOTUUECKOE, a TAKXKE B ACIEKTE LIEHHOCTH HAYyYHOTO
MO3HAHUA U aJlaliTaliyd O0YyYaroMIerocss K U3MEHSIOIIMMCS YCIOBUSIM COLIMAJIBHON
U IPUPOIHOU Cpelibl. Opnnaxo JIMYHOCTHBIE pe3yJbTaThl
JIOTIOJTHEHBI/KOHKPETU3UPOBAHEI ¢ Y4YETOM  OCOOBIX  0Opa3oBaTeIbHBIX
MOTPEOHOCTEN 00yHAIOIIUXCS ¢ HAPYIICHUSIMU CITyXa.

1. Poccuiickasi rpaxkgaHckash UIACHTUYHOCTh — MAaTPUOTHU3M, yBaKEHHUE K
OrteuecTBY, K NPOILIOMY M HACTOSIIEMY MHOTOHAIMOHAJIBHOrO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH W josira nepea PoauHol, uaeHTHdUKanus cels B
KayecTBe rpaxaanuHa Poccun, oOCO3HaHME W OWIYLIEHWE JIMYHOCTHOU
CONPHUYACTHOCTU Cynb0be poccuiickoro Hapoaa. (Oco3HaHUE ITHUYECKOM
IIPUHAJIEXXHOCTH, 3HAHUE UCTOPUH, KYJIBTYPBI CBOETO HAPOJa, CBOETO Kpasi, OCHOB
KyJIbTYpHOTO Hacineauss HapoaoB Poccum wu  denoBedecTBa (MAEHTHYHOCTH
YeJI0BeKa C POCCUMCKOM MHOTOHAlMOHAJIBHOW KYJIBTYPOM, CONPUYACTHOCTH
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VCTOPUH HApOJOB W TOCYNAapCTB, HAXOAMBIIMXCA HA TEPPUTOPUH COBPEMEHHOM
Poccun); MHTEPUOPU3ALIUS I'YMaHUCTHYECKHX, JIEMOKPaTUYECKUX u
TPaJMIIMOHHBIX I[IEHHOCTEH MHOTOHAIMOHAIBHOIO POCCHMCKOTO  OOIIECTBA.
Oco3HaHHOE, YBAXKHUTEIbHOE U JOOpOKEIaTeJbHOE OTHOIIEHHWE K HCTOPHH,
KyJbTYpE, PETUTUH, TPAIUIUSAM, S3bIKaM IIEHHOCTAM HapoaoB Poccuu u HapooB
MUpa.

2. CdopMHPOBaHHOCTh IEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HayKh M  OOIIECTBEHHOW IPAKTHKH,
YUHUTBHIBAIOIIETO COLMAIIBHOE, KYJIbTYPHOE, SI3BIKOBOE, AYXOBHOE MHOrooOpaszue
COBPEMEHHOT'O0 MHPA.

3. CyObeKkTuBHAs 3HAYMMOCTH OBJAJECHUS U HUCIOJIH30BAaHUS CIOBECHOTO
(PYCCKOTO/pYCCKOTO H HAIIMOHATBHOT07) SI3BIKA.

4. JKemanne W yMEHHMS TIOJIb30BaThCS CIIOBECHOW pEYbl0 (YCTHOU H
MMCbMEHHOM), B3aUMOJICHCTBOBATH CO CIBIIIANIIUMU JIIOJABMU MPU UCIOJIb30BAHUU
YCTHOM peun Kak cpeacTtBa oOmieHus. L[eHHOCTHO-CMBICIOBas yCTaHOBKAa Ha
MOCTOSIHHOE TIOJIb30BaHUE HWHIWBUIYAIbHBIMUA CIIYXOBBIMHU ammapaTamu Kak
BaXXHOTO YCJOBHS, CIIOCOOCTBYIOIIETO YCTHOM KOMMYHMKAIMM, Hauboiee
IIOJIHOLICHHOM OpHMEHTAlMM B HEPEUYEBBIX 3BYKaxX OKPYXKAIOLIETO MUPa;
CaMOCTOSITENIbHBIM MOUCK HMH(OpMALMM, B TOM 4YHUCIE, MPU HCHOIb30BAHUU
VHTEpHET-TEXHOJIOTUI, O  Ppa3BUTUU  CPEICTB  CIYXONPOTE3UPOBAHUA U
ACCUCTUBHBIX TEXHOJIOTHSIX, CIOCOOCTBYIOIIMX YJIYUIIEHUIO KaueCTBa >KU3HU JIMII
C HApYLIEHUSIMU CITyXa.

5. YBaXXHUTENbHOE OTHOUIEHUE K MCTOPUHU U COLMOKYJIBTYPHBIM TPAAULUSAM
JUL C HapyLIEHUSIMU CIIyXa; ¢ YYE€TOM KOMMYHUKATHBHBIX, [TO3HABATEIbHBIX W
COLIMOKYJIbTYPHBIX MOTPEOHOCTEN UCIOJIB30BAHUE B MEKIMYHOCTHOM OOIIEHUH C
JUIAMHU, UMEIOIMMU HapyILIEHUs CIyXa, PYCCKOTO >KECTOBOTO S3bIKa, BIAJICHUE
KAJIBKUPYIOLLEH KECTOBOU PEYBIO.

6. [0OTOBHOCTB M CITOCOOHOCTH TIIYXHX OOYYarOUIUXCsl CTPOUTDH KU3HEHHbBIC
IUTaHbI, B T.4Y. ONPEAEIAThH JAIbHEHIIYIO TPACKTOPUIO 00pa30BaHusl, OCYIIECTBISATh
BBIOOD TIpodheccHu U Ap., ¢ Y4ETOM COOCTBEHHBIX BO3MOXKXHOCTEH M OrpaHUYCHUH,
00yCIIOBJICHHBIX HApYIICHUSAMH CITyXa.

7. TOTOBHOCTh M CHOCOOHOCTh TIYyXWUX OOYYAIOIIMXCA K CaMOPA3BUTHIO U
caMO0Opa30BaHUI0O HAa OCHOBE MOTHMBAlMM K OOy4YeHUI0O U TO3HAHMUIO;
c(OpPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOUIEHUS K YUECHHIO.

8. I'oTOBHOCTh M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M IOCTPOEHHUIO
JanbHeIel MHANBUAYaIbHOM TpaeKTOPUHM 00pa3oBaHus Ha 0a3e OPUEHTUPOBKYU B
mMupe npodeccuit U npodeccuoHaNbHBIX NPEANOUYTCHHUM, C YYETOM YCTOMUMBBIX
MO3HABATEJIbHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOXHOCTEM U OrpaHUYEHUH,
0OyCJIOBJIEHHBIX HAPYILLIEHUEM CITyXa, NOTPEOHOCTEN PhIHKA TPyAa.

9. Pa3BuTOo€ MOpajgbHOE CO3HAHME M KOMIIETEHTHOCTh B PpELIECHUU
MOpPAJIbHBIX TPOOJEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (GOpMHUpPOBaHUE
HPaBCTBEHHBIX YYBCTB W  HPABCTBEHHOI'O IIOBEACHMS, OCO3HAHHOIO U

22 .
OBiajeHHe HAMOHAIBHBIM SI3BIKOM  INPEIyCMATPUBACTCS TPH HAIMYAA BO3MOXKHOCTEH W JKCIAHUS
oOyuJarorerocs.
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OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TIOCTyNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAKHUTEIbHOE
OTHOUIEHUE K PETUTHO3HBIM YYBCTBaM, B3IJISAaM JIIOAEH WM MX OTCYTCTBHIO;
3HaHHE OCHOBHBIX HOPM MOpajH, HPAaBCTBEHHBIX, JYXOBHBIX UJCATIOB, XPAHUMbBIX
B KYJbTYPHBIX TpaJuLMsIX HapoAoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEILHOMY CaMOOTPAaHUYEHHUIO B IOCTYINKAaX, MOBEICHUM, PACTOUYUTEIHLHOM
NOTPeOUTENBLCTBE; CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OCHOBaX CBETCKOM
3TUKH, KYJIbTYpPbl TPAaJWLUMOHHBIX PEIMIUMH, UX POJH B PAa3BUTUU KYJIbTYpPbl U
uctopun Poccum u uenoBeuecTBa, B CTAHOBICHHM TPAKIAHCKOTO OOIIECTBAa U
POCCHIICKOI TOCYAapCTBEHHOCTH; IOHUMAHHE 3HaYEHUSI HDABCTBEHHOCTHU B )KU3HU
YyeJI0BeKa, CEMbU 1 O0IIIECTBA).

10.  JloOpokenareibHOE€  OTHOIIEHHE K  JIIOJSM, TOTOBHOCTh K
B3aMMOJICUCTBUIO C Pa3HbIMU JIIOABMH (B TOM YHCII€ MPHU HUCHOJIb30BAaHUU
BepOAIbHBIX M HEBEpOAIbHBIX CPEJCTB KOMMYHHUKAIIMM), BKIIOYas JHUI[ C
HapyIICHUEM CIIyXa, a TAKXKe CIBIIIAIUX CBEPCTHUKOB U B3POCIbIX; CIIOCOOHOCTD
K JOCTM)KCHHIO B3aHMMOIIOHMMAaHMs Ha OCHOBE UIACHTU(PUKAIMK ceds Kak
IOJIHOTIPABHOTO CyOBEKTa OOIIEHHS; TOTOBHOCTh K KOHCTPYHMPOBAaHHIO oOpa3za
JOMYCTUMBIX CIIOCOOOB OOIIEHUSI, KOHBEHIIMOHUPOBAHUIO HHTEPECOB, MPOLIEAYP, K
BEJICHUIO I1IEPErOBOPOB.

11. Oco3HaHue 3HaYEeHMsI CEMbU B J)KM3HH YEJIOBEKA U OOIECTBA, IPUHATHE
LEHHOCTH CEMEWHOMN XU3HH, YBAXKUTEIbHOE U 3a00TJIIMBOE OTHOIICHHE K YJI€HAM
CBOEHU CEMbH.

12. YBaxuTenpHOE OTHOLIEHWS K TPyAYy, HAJIWYWE OINbITA y4YacTus B
COLIMAJIBHO 3HAYUMOM TPY/E.

13. OcBOEHHOCTh COLMATBHBIX HOPM, MPABUJI MOBEICHUS (BKIIIOYAsi PEYEBOE
MOBEJACHUE U PEUYEBOM 3THUKET), posiell U POopM COLMAIBHOMN KM3HU B Tpynmnax u
COO0OI1IECTBaX, B T.U. JIUL C HAPYILIEHUSMH CIIyXa.

14. UWnentudukarmuss cebs B  KauyecTBe CYObEKTa  COIMAJIbHBIX
npeoOpa3oBaHUii C y4E€TOM COOCTBEHHBIX BO3MOXKHOCTEH M OrpaHUYCHHM,
BBI3BaHHBIX HAPYLIECHUEM CIIyXa.

15. CrtocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOKHOCTEH M OTpaHUYCHHIA,
OOyCIIOBJICHHBIX HapyIIEHUEM CIIyXa/HapylIEHUEM CcllyXxa U COMaTHYECKUMHU
3a00JIEBaHUSIMU CTPOUTHh JKM3HEHHbIE IUJIaHbl Ha KpaTKOCpPO4YHOE Oymyliee
(ompenenaThb IeNeBble OPUEHTHUPHI, (POPMYJIHMPOBATH aJEKBaTHbIE MM 3aJa4d U
npeajararh NEeNCTBUA, yKa3bIBas u 000CHOBBIBast JIOTUYECKYIO
MOCJIEIOBATEIbHOCTD 1IATOB).

16. CrnocoOHOCTh K MPAaKTHYECKOW peanu3aluy IpaB, 3aKPEIJIEHHBIX B
HOPMATHUBHBIX JOKYMEHTaX IO OTHOIICHHWIO K JIMIAM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI © HHBJIUJITHOCTBIO, B T.4. C HAPYLIECHUAMHU CITyXa.

17. OcBoeHne KOMIIETEHTHOCTEHN B c(hepe opraHu3aTOPCKOM NeSITeIbHOCTH;
WHTEPUOPHU3ALMS LIEHHOCTEH CO3MAATEIbHOIO OTHOUIEHUS K OKpYy»Karomen
JNEUCTBUTEIBHOCTH,  LEHHOCTEM  COIMAJIBHOIO  TBOPYECTBA,  LIEHHOCTH
IPOAYKTUBHON OpraHU3allid COBMECTHOW JAESATENBHOCTH, CaMOpEealu3alud B
rpynne v OpraHu3aluy, LEHHOCTH <JIPYyroro» Kak paBHOIPABHOIO NapTHEpA,
dbopMupOBaHHE  KOMIIETEHIMH  aHalIM3a, MPOCKTUPOBAHUS, OpraHU3aIUH
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NESTENbHOCTH,  pedraekcud  U3MEHEHuil,  CIMOoCOOOB  B3aMMOBBITOAHOTO
COTPYIHUYECTBA, CIIOCOOOB pealih3alii COOCTBEHHOT'O JIMAEPCKOro MOTEHIIUANA.

18. Yuacte B IIKOJIBHOM CAMOYIPABJICHUH U OOIIECTBEHHOW XU3HU (B
npeesiax BO3PACTHBIX KOMIETEHIINI) C yU€TOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAJIBHBIX U HKOHOMHYECKUX OCOOEHHOCTEH ((popMUpOBaHHUE TOTOBHOCTH K
YYaCTUIO B TIPOILECCE YHOPSAOYEHHUS] COLMANBbHBIX CBSI3€M W OTHOUIEHUH, B
KOTOpbIE BKJIIOUYEHbI U KOTOpble (OPMUPYIOT CaMH TIyxue oOydarouiuecs;
BKJIIFOYEHHOCTh B HEMOCPEACTBEHHOE TIPAXKJAHCKOE YYacTHE, T'OTOBHOCTh
y4acTBOBaTb B JKU3HENEATEIBHOCTH  IMOJAPOCTKOBOTO  OOIECTBEHHOIO
00OBbEIUHEHUS, TPOTYKTUBHO B3aHMMOJCHCTBYIONIETO C COIMAIBHON cpenoil u
COLIMAJIBHBIMU MHCTUTYTAMHM (BKJIFOUYasl OPraHU3alUu, IPEICTABISIOIINE HHTEPECHI
JUL C HapyLWIEHUSIMU CJIyXa, JAPYTMMH OrPAHMYEHHUSAMH MO 3J0POBBIO U
HMHBAJIUIHOCTHIO).

19. ChpopMupoBaHHOCTH IIEHHOCTH 3I0POBOTO M O€30MaCHOr0 00pas3a KU3HU
C Y4€TOM COOCTBEHHBIX BO3MOXXHOCTEHM U OrpaHUYEHUM, BHI3BAHHBIX HAPYIICHHUEM
CIyXa; HHTEpHOpU3alUs TMpPaBUI  HUHAUBUIYAIbHOTO H  KOJUIEKTUBHOTO
0e30MacHOr0 MOBEICHUSI B UYPE3BBIYAWHBIX CUTYAIUSX, YIPOXKAIOUIUX >KU3HU U
3I0POBBIO JIIOAECH, B T.4. C YYETOM OrpPAaHUYCHHM, BBI3BAHHBIX HaPYLICHHUSIMU
CIyXa; NpaBWJ IOBEACHUS HA TPAHCIOPTE M HA JIOporax, B T.4. C Y4YETOM
OTpaHUYECHUI, BBI3BAHHBIX HAPYIICHUSIMH CITyXa.

20. Pa3BUTOCTbh 3CTETUYECKOTO CO3HAHMS YEPE3 OCBOCHUE XYI0KECTBEHHOTO
Hacienus HapoaoB Poccum M Mupa, TBOPYECKOM AESATENBHOCTH 3CTETUYECKOTO
xapakTepa  (CIOCOOHOCTh  MOHHUMATh  XYJIOXKECTBEHHBbIE  MPOU3BEICHUS,
OTpaXKalolllue pa3Hble 3THOKYJIbTYpHbIE TpaJULMH; CHOPMHPOBAHHOCTH OCHOB
XYIOKECTBEHHON KyJIbTYpbl OOYYaIOIIMXCS KaK 4YacTH MX OOIed JAyXOBHOMU
KyJbTYphl, KaK 0CO0Oro crnocoda IMO3HAaHMS KU3HU U CPEACTBa OpraHu3aluu
OOIIEHUS; 3CTETHUUYECKOE, SMOIIMOHAIbHO-IIEHHOCTHOE BUJEHHUE OKPYXKAIOLIETO
MHUpPa;  CIIOCOOHOCTh K  OMOLMOHAIbHO-IIEHHOCTHOMY  OCBOEHHUIO  MUDA,
CAMOBBIPDQKEHUIO M OpPUEHTAIMM B XYJOKECTBEHHOM U HPaBCTBEHHOM
IPOCTPAHCTBE KYJIBTYpPhI C YUETOM COOCTBEHHBIX BO3MOXHOCTEH M OrpaHUYCHUH,
BBI3BAHHBIX HAPYILIEHUEM CIIyXa; MOTPEOHOCTh B OOIIEHUU C XYAOXKECTBEHHBIMHU
MPOU3BEIACHUSIMHU, CHOPMUPOBAHHOCTh AKTHUBHOTO OTHOIICHUS K TPaJAMIIHIM
XYHAO0KECTBEHHONW KYJIBTYPbl KAaK CMBICIIOBOM, 3CTETUYECKOM U JIMYHOCTHO-
3HAYMMOM LEHHOCTH).

21. CdopMupoBaHHOCTD OCHOB DKOJIOTUYECKON KYJBTYPBI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO SKOJOTHUYECKOTO MBIIIJICHUS, HAJTU4Ke
OMbITA  DKOJIOTMYECKHM  OPHUEHTHUPOBAHHOM  pe(IEeKCUBHO-OLICHOYHOU U
MPAKTUYECKOM  JIEATEIbHOCTH B KU3HEHHBIX CHUTyalusix (TOTOBHOCTh K
UCCJIEIOBAHUIO TIPUPOABI, K 3aHSATUSM CEJIbCKOXO3SMCTBEHHBIM TPYIOM, K
XYJI0KECTBEHHO-3CTETUYECKOMY OTPAa)KEHUIO NPUPOABI, K 3aHATUAM TYpPHU3MOM, B
TOM YHCJIE IKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOJOOXPAHHON IE€ATEITBHOCTH).

22. ToTOBHOCTP K OOIIEHWIO ¥ B3aUMOIEHCTBUIO CO CJBIIIAIIMUA
CBEpCTHHKAaMH M B3POCIBIMH HAa HHOCTPAHHOM S3bIKE; YMEHHE I0JIb30BaThCs
WHOSI3BIYHON CJIOBECHON PEYbl0 B YCTHOW M MUCHMEHHOW (opMe ISt perieHus
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KOMMYHUKATUBHBIX 3aJa4; TOJEPAHTHOE M YBAXKHUTEIBHOE OTHOILIEHHE K
KyJbTYPHBIM Pa3IMuUsiIM, OCOOCHHOCTSIM U TPAIULIUSM JIPYTUX CTPaH.
Memanpeomemmuvie pe3ynvmamol

ocBoeHus [IpumepHoil paGouell mporpamMmsbl 10 MaT€MaTUKE MO BapUaHTY
1.2 AOOII OOO cooTBeTcTBYIOT pe3yibraraMm, oTpaxkeéHHbIM Bo PI'OC OO0 un
OOII OO0, HO anmanTUpOBaHbl MPUMEHHUTEIBHO K OCOOBIM 00pa3oBaTEIbHBIM
NOTPEOHOCTSIM TIIYXUX O0YHAIOITNXCS.

MetanpeameTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE OOYUYaIOIUMUCS C
HapylIeHUEM CIyXa MEXNpeaAMeTHble TmoHATHS U YY][ (perynsTuBHbIE,
MO3HABATEJIbHbIE, KOMMYHHKATHUBHBIE), CIIOCOOHOCTh WX HCIIOJIb30BAaHUA B
yueOHOM, TMO3HABAaTEIbHOM U COLMAJIbHOW TMpaKTUKE C Y4E€TOM OCOOBIX
oOpa3oBaTeNbHBIX  MOTPEOHOCTEH;  CaMOCTOSITEIBHOCTh  IUTAHUPOBAHUSA |
OCYIIECTBICHUS  y4eOHOM  JESATeNbHOCTM W OpraHu3aluud  y4eOHOTo
COTPYIHUYECTBA C MEJaroraMM M CBEPCTHUKAMHU; MOCTPOCHHE HHAMBUAYAJIbHOM
o0pa30BaTeNbHOM TPACKTOPUM C YYE€TOM 00pa30oBaTENbHBIX MOTPEOHOCTEN
KOKJOTO 00ydYaromierocs M JOMOJHUTEIbHBIX COMAaTUYECKUX 3a00JeBaHUN IS
4acTh 00y4aroIuXCsl.

1. VHusepcanvuvie = noznaeamenvuwvle  Oelicmeus — obecneyugarom
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwuxcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccne0o08amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3zoevie nozuueckue oeiicmeusn:

— BBIABIATH (CaMOCTOSATENBHO W/WIM C TMOMOUIIBIO  YUMTEIs/IPYyTrux
YYaCTHHKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIPOLEcca) W XapaKTepU30BaTh
CYLIECTBEHHbIE TPU3HAKA MaTEeMaTHYECKUX OOBEKTOB, MOHATHI, OTHOUIEHUI
MEXAYy MNOHATUSIMH; (HOPMYJIUPOBATh C HCIOIB30BAHMEM JOCTYIHBIX CPEACTB
KOMMYHUKAIIMHM, BKJIIOYas YCTHO-IAKTUIBHYIO pEUYb, OMNpENETCHUs TMOHSITHMH;
yCTaHaBJIMBATh CYIIECTBEHHBIN TPH3HAK KJIacCU(UKAIIMK, OCHOBAaHUS IS
000011IeHNs U CPAaBHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAIIN3A,;

— BOCHPUHUMATH U C UCIIOJIb30BAaHUEM JOCTYITHBIX CPEACTB KOMMYHHUKAIIUH,
BKJIIOYAsl  YCTHO-JAKTWIbHYIO  pedb, (QOpMyIHpOBaTh, MPEOOPa30BHIBATH
CYXKJIEHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, IUHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIE;

—  BBIBIATh  MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH, B3aUMOCBA3UM U
npoTUBOpeursi B (hakTax, JaHHBIX, HAOTIOJCHUSX W YTBEPXKIACHUSX; MpeasiaraTh
KPUTEPUHU JIJIs1 BHISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

— JeNaTh BBIBOJBI (CAaMOCTOSITEIBHO W/WJIM C TMOMOUIBIO YUMTENs/IPYTrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKLIIUOHHOTO MPOIECCa) C HCIOJIb30BAHUEM
3aKOHOB  JIOTUKHM,  JCAYKTUBHBIX M  HWHIYKTUBHBIX  YMO3AKJIIOUCHUM,
YMO3AaKJIFOUYECHUH 110 aHAJIOTUH;

— pa3bupaTh 10Ka3aTEIHCTBA MATEMATHUYECKUX YTBEPKICHUN (TPSIMBIEC B OT
IPOTUBHOTO), MPOBOJUTH (CAMOCTOSTENHHO /WM C MOMOILUBIO YUUTENS/IPYyTUx
YYaCTHHKOB 00pa3oBaTeNbHO-KOPPEKIIMOHHOTO nporecca) HECJIOXKHBIE
JIOKa3aTelbCcTBa  MaTeMaTH4YeCKuX  (aKTOB,  MPUBOAUTH  TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
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— BBIOMpaTh Croco0 pemieHus ydyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEUICHUs, BHIOMPATh (CAMOCTOSATEIBHO W/WIAM C  TMOMOIIBIO
YUUTENS/IPYTUX ~ YYACTHUKOB  00pa30BaTEIbHO-KOPPEKIIMOHHOTO  IMpOIlEcca)
HanOoJIee MOAXOISIIUHA.

baszoewvie uccneoosamenvckue oeiicmeus:

— HCIIOJb30BaTh BOMPOCHI KaK HUCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMUS,
CaMOCTOATENILHO  W/WJIM  C  TOMONIbIO  YYUTENS/APYIMX  yYaCTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO  mporecca  (popMynaHpoBaTh  BOMPOCHI,
buKcupyIonme MpOTUBOPEUYNE, MPOOJIEMy, YCTaHABIMBATh MCKOMOE W JIaHHOE,
bopMHpPOBATH THUIIOTE3Y;C MCIOIB30BAHUEM JOCTYIHBIX CPEJCTB KOMMYHHKAITUH,
BKJTFOYAsl YCTHO-TAKTHIIBHYIO pE€4b, ApTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

—MPOBOAUTH 1O  IUIAaHy  HECJOXKHBIA  JKCIIEPUMEHT,  HEOOJbIINOe
WCCJICIOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXITy COOOM;

—C HUCIIOJIb30BAaHUEM JOCTYITHBIX CPEJICTB KOMMYHMKAIIUH, BKJIIOYAsl YCTHO-
JAKTUIBHYIO peub, (OpMYIHpPOBaTh OOOOINEHHUS W BBIBOJBI IO pe3yjbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

—CaMOCTOSTENIbHO W/WJIM € TIOMOIIBIO  YYUTENS/APYTUX  YyYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Tpollecca  MPOTHO3MPOBATH  BO3MOKHOE
pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH MIPEIIOIOKEHUS O €r0 PA3BUTHH B HOBBIX
YCIIOBHSIX.

Paboma c ungpopmauei:

—BBISBIISATh HEJAOCTATOYHOCTh M H30BITOYHOCTH HWH(POPMAIHMH, HTaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

—CaMOCTOSATEIIbHO W/ ¢ TIOMOIIBIO  YYUTENS/APYTUX  yYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  TpoIlecca  BBIOMpaTh,  AHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

— BbIOMpaTh (GOpMYy TMpeAcCTaBiICHUS HHPOpPMAIMM U HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

— OIICHUBATh HANEKHOCTh MH(OpPMAIMU TI0 KPUTEPUSM, MPEIJIOKEHHBIM
yuauteneM Wik CcHOPMYITUPOBAHHBIM CAMOCTOSITEIbBHO W/WJIM €  TIOMOIIBIO
YUUTEIIS/ IPYTUX YIaCTHUKOB 00pa30BaTEIbHO-KOPPEKITMOHHOTO MpoIlecca.

2.  VYHusepcanvmuvlie  KoMMyHUKamMueHvle  Oelucmeus — obecneyusarom
choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Obwenue:

— BOCIIPUHUMATh U (POPMYJIMPOBATH C UCIIOIH30BAHUEM JIOCTYITHBIX CPEJICTB
KOMMYHUKAIIMH, BKIIOYasl YCTHO-AKTHIIBHYIO pe4b, CYKIEHHUS B COOTBETCTBHH C
YCIIOBUSIMHU | TIEJISIMUA OOIIIEHUS;, BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX/YCTHO-
JAKTUJIBHBIX M THUCHMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUSI TIO XOJy pEeIIeHUs
3aJ1a4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

— B X0J1¢ 00CYKJIEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYK/1aeMOM TEMBI,
mpoOJeMbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJIEHHBIE Ha TIOWCK
pEIICHUS; COMOCTaBISATh CBOM CYXXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
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nuanora, oOHapyKUBaTh Pa3InYMe U CXOJICTBO MO3UIINN; B KOPPEKTHON (hopme U ¢
UCIIOJIb30BAaHUEM  JOCTYNHBIX CPEICTB KOMMYHMKAIlMW, BKJIOYas yCTHO-
JTAKTUIIbHYIO pedb, POPMYIUPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHMUS;

—  TOPeACTaBIATh  pe3yJbTaThl  pEUICHUS  3a/Jayd, JKCIIEPUMEHTa,
UCCJIEIOBAHMSI, MPOEKTA; CaMOCTOSITENIbBHO W/WIM C TMOMOIIBIO YUUTENs/APYTUX
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO Mpolecca BbIOMpaTh ¢dopmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

Compyonuuecmeo:

— TIOHMMaTh W  HCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHAMBUAYAIbHON paboOThl MpU peUIeHHH YYeOHBIX MaTeMaTHYeCKUX 3a/ad;
OPUHUMATh LE€JIb COBMECTHOW JESTEIIbHOCTH, ILJJAHUPOBATh OPTaHU3ALMIO
COBMECTHOI paboOThI, pacrpenemsTh BUAbl pabOT, JTOroBapuUBaThCs, OOCYXKIaTh
MIPOIIECC U PE3YNIBTAT PA0O0THI; 00001IaTh MHCHUSI HECKOJIBKUX JIIOJICH;

— y4acTBOBaTh B TPYNMOBBIX (opmax paboThl (0OCYXaAcHUs, OOMEH
MHEHHUSIMU, MO3TOBbI€ IITYPMBI U JIp. — C UCIOJB30BaHUEM JOCTYIHBIX PEUEBBIX
CPEICTB); BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JpYTMMM YJ€HAMHM KOMAaH[bl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaja B OOMIMH
OPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3. Ynusepcanvuvie pecynamuenvie oeticmsusi obecneuusaom opmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopzanuzayus:

—COCTaBJIATh IJIaH, aJITOPUTM PEILCHMS 3a/1aud (WA €r0 4acThb), BHIOUpATH
CHOCO0 pelIeHrs ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh WU KOPPEKTHPOBATh BapHAHTHI PEUICHHH C YYETOM HOBOM
uH(popManuu.

Camoxkonmpons:

— BJaAETh CIoco0aMu CaMOIPOBEPKHM, CaMOKOHTpOJIA Ipoliecca U
pe3yabTaTa pelieHusl MaTeMaTH4YeCKON 3a1auH;

— MpeABHUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpU pELICHUU
3aJ]aui, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa ACSITEIbHOCTH OCTABICHHON LENH U
YCIIOBUSIM, OOBSACHATh IPUUUHBI JOCTHKEHUSI WM HETOCTH)KEHUS LI€TH, HAaXOAUTh
OLIKOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.

Ilpeomemmnunie pe3yromamaol

B cooTBercTBUM € TpeOOBaHUSIMU CTaHIApTa M CHEUU(UKON COAEp:KaHUS
MPEAMETHBIX 00JacTel, BKIIOYAIOIIUX KOHKPETHbIE YUeOHbIE MTPEAMETHI, a TaKkKe
KOPPEKIMOHHO-pa3BUBaiolue Kypcbl mo Ilporpamme KOppeKIHMOHHOM paloTHhl,
NpeIMETHbIE Pe3yNbTaThl OCBOEHUs Iiiyxumu oOyuaromumucas AOOIT OO0
(BapuaHT 1.2) OpUEHTUPOBAHBI:

— Ha NPUMEHEHUE 3HAHWM, YMEHUH M HABBIKOB B Y4E€OHBIX CHUTYyalUAX U
pealIbHbIX )KU3HEHHBIX YCIOBUSX,

— Ha yCHelHoe 00y4eHHe Ha CIIeyIOIIeM YpOBHE 00IIero o0pa3oBaHusl.

[Inanupyembie mnpenMeTHble pe3ynbTaTel o0yueHuss no AOOII OO0
(BapuaHT 1.2) mpUMEHUTETHHO K AUCITUIUIMHE MpeIMETHON o0nacTn «MaremaTnka
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u wuHpOpMATHKa», TMOABEPHYTHl KOPPEKTUBAM ¥ JOIOJHEHBI CICIMATbHBIMU
TpeOOBAHUSIMU — C YYE€TOM OCOOBIX 00pa30BaTENIbHBIX IMOTPEOHOCTEH TIIyXHX
oOydJarommxcs.

[IpeameTHble  pe3ysbTaThl OCBOCHUSI MPOTPaMMbl 10  MaTEeMaTHKE
MIPE/ICTABIICHBI 110 TOJaM 00YYEHUS B CIEIYIONINX pa3jiesiax MPorpaMMbl B paMKax
OTJIEJIbHBIX KYPCOB:

e B 56 Kitaccax — kypca «MaremaTtukay,

e B /-9 kyjaccax — KypcoB «Anredpa», «['eomerpus», «BeposTHOCTh U
CTATUCTUKAY.

Pa3BuTHe NOru4ecKux MpeaCcTaBICHUN U HABBIKOB JIOTMUECKOTO MBIIUICHHUS
OCYUIECTBIISIETCSl HA IPOTSXKEHUU BCEX JIET 00yUeHUs B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KYPCOB.

IlIpeomemmnuwie pesyrovmamotyuedonozo Kypca «Mamemamuxa)

OcBoenue yuebHOro kypca «MaremaTuka» B 5—6 Kiaccax JOJIKHO
oOecrieuynBaTh JOCTWKEHHUE YKA3aHHBIX HIDKE MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

5 KUIIACC

Yncsia v BBIYMCJIECHUS .

—TMOHUMATh W TPaBWIBHO  YIOTPEOJISITh TEPMHUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMHU YUCJIaMU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMU;

— CpaBHHUBaTh W YHOPSJIOYMBATH HATypaJIbHbIE 4YHCJIA, CPAaBHUBATh B
MPOCTEUIITNX CITydasiX OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH;

— COOTHOCHTh TOYKY Ha KOOPJAMHATHON (YMCIIOBOM) TMPAMOM C
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HAaTypaJibHbIE YHCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOIA;

— BBINOJHATh apu(METUUECKHE IEHCTBUS C HATYPAIbHBIMUA YHCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX;

— BBINOJIHATh MPOBEPKY, MPUKUAKY pE3yJbTaTra BblUUCIEHUN. 6 OKpyrisiTh
HaTypaJbHbIE YHCTIA.

Pemenne TeKCTOBBIX 32,124

— pemiatb TEKCTOBBIE 3a/auyd apu(PMETHUECKUMM CIOCOOOM U C MOMOILBIO
OpPraHM30BaHHOI'O KOHEYHOTr0 nepedopa BCEX BOZMOKHBIX BAPUAHTOB,;

— pelmaTh 3aJadM, COJAEp K aIUe 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb;

— WCIIOJNIB30BaTh KPAaTKWE 3aIliCH, CXEMbl, TaOIHIlbl, OOO3HAYECHHS MPH
pelIeHny 3a1ay;

— TIOJIb30BAThCSl OCHOBHBIMU €IUMHHUIIAMU W3MEPEHUS: LIEHBI, MAaCChl;
pacCTOsIHUS, BPEMEHU, CKOPOCTH; BBIpAaKaThb OJAHU €IAWHUIBI BEJIMYHMHBI YEpe3
Apyrue,

— WU3BJIEKaTh, AHAIM3UPOBATH, OLICHUBATH MH(OPMAITNIO, TIPEICTABICHHYIO B
Tabnuie, Ha CTOJOYATOW JuarpaMme, WHTEPHPETUPOBATH MPEACTaBICHHBIC
JTaHHBIE, UCII0IH30BATh JaHHBIC MPU PEILICHUHU 3a/1a4.

Harasanas reomerpus:

— TI0JIb30BAaThCSl TE€OMETPUUECCKUMHU TMOHATHSMU: TOYKA, TMpsiMasi, OTPE30K,
Jy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT;
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— MPUBOAUTH NMPUMEPHI OOBEKTOB OKPY’KAIOILIET0 MHpa, UMEIOIUX (Gopmy
U3YYEHHBIX T€OMETPUUYECKUX (PUTYp;

— UCIIO/IB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIAMU: BEPLIMHA, CTOPOHA,
C MHOIOYI'OJIbHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, AUAroHajlb, ¢ OKPYKHOCTBIO:
panuyc, nuaMeTp, LEHTp;

— n300paxaTb U3yYEHHbIE T€OMETpUYECKUE (DUTYphl HA HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIbIO LUPKYJIS U JINHEHKH;

— HaXOJHWTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C ITOMOUIBIO
JIMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 33JaHHOIO
paauyca,

— UCIIOJIb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSAMOYTOJBHHKA, KBaApara JJis
UX TIOCTPOEHHSI, BBIYMCIICHUS IUIOIIAINA U IEPUMETPA,;

— BBIYUCIIATh MEPUMETP W IUIOIMIAAh KBajpara, MPSAMOYToJbHUKA, (GUTYD,
COCTaBJICHHBIX M3 NPSMOYIOJBHUKOB, B TOM 4HcCl€e (UTYp, U300paKEHHBIX Ha
KJIeT4aToit Oymare;

— I10JIb30BATHCA OCHOBHBIMU METPUYECKUMU €IMHULAMU U3MEPEHHUS JUIMHBI,
IUJIOIA/IH; BBIPAKATh OJJHA €IMHUILIbI BEJIMYUHBI Yepe3 IPYTHUE;

— pacmo3HaBaTh MapajlieNenumne]), KyO, HCIO0JIb30BaTh TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh HM3MEpPEHUs Napajulejenunena,
KyoOa,

— BBIYUCIATH 00BEM KyOa, Mapajuliesienuiie[a Mo 3aJaHHbIM H3MEPEHUSM,
M0JIb30BAThCS EAMHUIIAMU U3MEPEHUS 00bEMa,

— pemaTrh HECJIOKHBIE 3aJa4yd Ha WU3MEPEHHE I'€OMETPUUYECKUX BEIIMYWH B
IIPAKTUYECKNUX CUTYaALUSX.

6 KJIACC

Yuca 1 BBIYMCJICHUS

— 3HATh Y MIOHMMAaThb TEPMUHBI, CBA3aHHBIC C PA3JIMYHBIMU BUJIAMU YHUCEI U
crnocob0aMy HMX 3amUCH, MEPeXOJUTh (€ciu 3TO BO3MOXKHO) OT OJHOU (OpPMBI
3aIlMCH YHCJIa K APYrou;

— CpaBHUBaTh M YNOPSAOYMBATH LEJNble YWCIA, OOBIKHOBEHHbBIE U
JECSITUUHBIE IPOOH, CPAaBHUBATH YMCIIA OJTHOTO M Pa3HbIX 3HAKOB;

— BBIMIOJIHATD, COYETAsl YCTHbIE M MUCbMEHHBIE MPUEMBI, apuPpMETHUECKHE
JNEUCTBUSL C HATypalbHBIMU W  LEJIBIMH YHUCJIAaMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSMHU, MOJOKUTEIBHBIMA U OTPULIATEIbHBIMU YHCIIAMH;

— BBIYUCIATH 3HAYEHUsI YHCIJIOBBIX BBIPA)KEHWM, BBINIOJIHATH NPUKUAKY U
OLICHKY pe3yJibTaTa BBIYMCICHUI; BBINOJHATh MPEOOPa30BaHUS YHUCIOBBIX
BBIPKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUI;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOU C COOTBETCTBYIOLIUM €U
YUCIOM M HM300pakaTh 4YKClIa TOYKAMH Ha KOOPAMHATHOW NPSIMOM, HAXOIUTh
MOJYJIb YHCJIIA;

— COOTHOCHTb TOYKM B NPSIMOYIrOJIbHOM CHUCTEME KOOpDAMHAT C
KOOPJAMHATAMM 3TOU TOYKH;

— OKPYIJIATD 1LIeJIbI€ YKciia U JECATHUYHbIE APOOU, HaXOIUTh MPUOIMKEHUS
yucel.

YucsioBble 1 0yKBEHHbIE BHIPAKEHMA
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— TMOHUMATh W YHOTPEOJATh TEPMUHBI, CBSI3aHHBIE C 3AMUCHIO0 CTENEHU
YHuClla, HAaXOIWUTh KBagparT M KyO 4YHCHa, BBIYMCIATH 3HAUYEHUS] UHUCIOBBIX
BBIPAKEHUM, COAEPKAIINX CTETICHHU;

— TMOJIb30BaThCS MPU3HAKAMHU JIEIMMOCTH, PACKJIAAbIBATh HATypajbHbIC
Yycia Ha IPOCThIE MHOKUTEIIH;

— TI0JIb30BaThCSl MACIITA0OM, COCTABJIATH MPOMOPIUU U OTHOLICHUS;

— HCMOJb30BaTh OYKBBI JUIsi OOO3HAYEHMs] YHUCEN TPU  3alucH
MaTEeMaTHYECKUX BBIPAXKEHHUM, COCTABIATh OyKBEHHBIE BBIPAXKEHUS U (POPMYJIHI,
HaXOAWTh 3HA4YCHHs] OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISAA HEOOXOIUMBIE
MOJICTAHOBKH M MPE0Opa30oBaHus;

— HaXOJIMTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

PenieHne TeKCTOBBIX 32/124:

— pelaTh MHOTOIIIArOBbIE TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM;

— pemarh 3aJadd, CBSI3aHHBIE C OTHOUIEHUEM, MPONOPLHUOHAIBHOCTHIO
BEJIMYMH, IPOIIEHTAMU; PEIIaTh TPU OCHOBHBIE 3a/1a4 Ha JPOOU U IPOLEHTHI;

— pelarhs 3aJayy, COJAEpIKallue 3aBUCHUMOCTH, CBA3BIBAIOIIME BEIMYMHBI:
CKOpOCTB, BpeMs1, paccrosiHue, LIEHA, KOJINYECTBO, CTOMMOCTD;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEMa pabOThl, HUCHOJB3YS apupmeTnyecKkue
JEUCTBUSA, OLEHKY, IPUKUAKY; IIOJb30BAaTbCA  CIMHUIAMU  HU3MEPEHUs
COOTBETCTBYIOIMX BEJIMYMH,

— COCTaBJIATh OYKBEHHBIE BBIPAXKEHHUSI IO YCIOBHIO 331a4H,

— W3BJEKaTh MH(POPMALMIO, MPEACTAaBICHHYIO B Ta0JIMLAX, HA JIMHEWHOMH,
CTOJIOYATOM WM KpPYrOBOM JuarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIE
JIAHHBIC; UCII0JIb30BaTh JAHHbIC IIPU PEIICHUY 3a/1a4;

— TMPEICTaBIATh HMH(OpPMAUI0O € TOMOILIBIO TaOJIUL, JUHEHHOH W
CTOJIOUATOM AUArpaMM.

Harasignas reomerpus:

— MPUBOAUTH NPUMEPHI OOBEKTOB OKPY’KAIOLIEr0 MHpa, UMEIOIUX (popmy
U3YYEHHBIX T€OMETPUYECKHUX IJIOCKMX WU TMPOCTPAHCTBEHHBIX (QUTYpP, HpPUMEPHI
paBHBIX U CHMMETPHUYHBIX (QUTYD;

— u300paxkaThb C TMOMOIIBIO ILHUPKYJs, JIMHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAaHHOW M KJeT4aToil Oymare H3y4YeHHblE IUIOCKHE TI'€OMETpUUYECKUE
burypsl 1 KOHQUTYpAIUH, CAMMETPUYHBIE PUTYPHI;

— TI0JIb30BaThCSl T€OMETPUYECKUMH TOHSATUSIMH: PAaBEHCTBO  (uUryp,
CUMMETPHUSI; MCIOJIB30BATh TEPMHHOJIOTHIO, CBS3aHHYID C CHMMETPHEN: OCh
CUMMETPHH, LICHTP CHMMETPUH;

— HaxOJWUTh BEIWYMHBI YIVIOB M3MEPEHHEM C IMOMOILBI TPAHCHOPTHPA,
CTPOUTH YTJIbl 3aJaHHON BEJIMYMHBI, ITOJIb30BATHCS MIPU PELIEHUH 3a7a4 IPaLyCHOM
MEpPOH YIJIOB; pACIIO3HABAThH HA YEPTEXkKaAX OCTPHIM, IIPSIMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI;

— BBIYUCIIATH JUIMHY JIOMaHOM, MEPUMETP MHOTOYTOJIBHMKA, ITOJIb30BAThCS
€AUHULAMU W3MEPEHHUs [UIMHBI, BBIPAXKATh OJHU EIAVUHULBI MU3MEPEHHS JJIMHBI
yepes Ipyrue;

— HAXOJWUTbh, HCIIOJB3Yysl YEPTEKHBIE WUHCTPYMEHTBI, PACCTOSHMSA: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH 10 NIPSIMOM, JUIMHY ITyTH HAa KBAJIPATHOMU CETKE;
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— BBIYUCIATH IUIOMIAb (UTYp, COCTABIEHHBIX M3 MPSIMOYTOJbHUKOB,
UCTONb30BaTh  pa30MeHne Ha MNPSIMOYTOJbHMKH, Ha paBHbIE  (QUTYPHI,
JOCTpauBaHUE JI0 NPSIMOYTOJbHUKA; TIIOJb30BAThCS OCHOBHBIMU EIMHULIAMH
U3MEPEHUsl TUIOIIAAW; BBIPAXaTh OJHM EAMHHUIBI W3MEPEHHUs IUIOMAAU dYepe3
apyrue,

— pacro3HaBaTh Ha MOJETSAX M M300paKeHUSIX MHpaMHUIy, KOHYC, HWIHHP,
UCTIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, peOpo, IpaHb, OCHOBAaHHE, PA3BEPTKA,;

— n300pakaTh Ha KJIeTyaTol OyMare mpsMOYTOJIbHBIN Mapayieenumnesn,

—  BBIYMCIATH OO0BEM  MPSAMOYTOJBHOTO  MapajieNenunena, Kyoa,
MOJIb30BAaThCS OCHOBHBIMH €IMHUIIAMH H3MEpPEeHHUs 00bEMa; BBIpAXKATh OJHU
€AMHUIIBI U3MEPEHHS 00BEMA Yepe3 IPYTHe;

— peuaTh HECIOXKHBIEC 3a/1a4l Ha HAaXOXKICHHE F€OMETPHUUECKUX BEIMYUH B
NPAKTHUECKUX CUTYaI[HsX.



S KUIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temaruveckoe MIaHUPOBAHUE TI0 MATEMATHKE MPEICTABICHO MO rojaM ooydeHus (5—6 Kiacchl).

OcCHOBHBIE BUBI JEATETLHOCTH O0YUAIOIIMXCS MEPEUUCIICHBI TPU U3YUSHUH KaXK0M TEeMbl U HAMPABIICHBI HA JOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. IlepeyeHb BHUIOB NEATEIBHOCTH MOXKET OBITh PACIIMPEH WM COKpaliéH — ¢ Y4ETOM
BO3MOXHOCTEH M OrpaHUYeHUN 00ydaronInXxcsi, 00yCIOBICHHBIX CTPYKTYPOU HAPYIICHUS [P TIIyXOTE.

Oo01uree kosmmuecTtBo 4acoB — 170 gacos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Hartypanbusble umciaa. | Jlecatuunas cucrema  cuucieHus. Psan | B meuenue yueOnoco 200a: NMOHUMATh, IPUMEHSTh B CaMOCTOSITEILHOU
HelicTBust ¢ | HaTypalbHBIX uucen. HaTypanbHbI psa. | peud, BOCOPUHUMATD (CIYXO3PUTENIBHO U /UM Ha CIyX C Y4ETOM YpPOBHS
HATYpPaJIbHbIMHU Yucno 0. HarypaibHble  4yMcina  Ha | CIIyXOpPEU€BOIO pa3BUTHS OOydyaroUIMXcs) U JOCTaTOYHO BHATHO H
yncaamu (43 ) KOOpJAWHATHOU IIPSIMOM. CpaBHeHHE, | €CTECTBEHHO BOCIPOM3BOAUTH TEMATHYECKYH0) U TEPMHHOJIOTMYECKYIO

OKPYIJICHUE HAaTYPaJIbHBIX YUCEI
Apudmernueckue 1eHCTBUS ¢ HATYPaJIbHBIMU
yucaamu. CBOMCTBAa HyJS NPU CIOXKEHUU U
YMHOXXCHMM, CBOWCTBA  E€AMHMLBI  IIPH
YMHOKCHHH. [IepemecturensHoE u
COUETAaTEIbHOE  CBOMCTBA  CIOXKEHHA U
YMHOXKEHHS, PaCHpeAeIIUTEIbHOE CBONCTBO
YMHOKCHUS.

Jlenutenn W KpaTHBIE YHCIIA, PA3JI0KECHHE
YHUCJIa HA MHOXUTENU. [leneHue ¢ ocTaTKoM.
IIpoctele m cocraBHbele uucna. [IpusHaku
JenmuMocTH Ha 2, 5, 10, 3, 9.

YucnoBble BEIPAKEHHUS; IOPS JOK ACHCTBUM.
PemeHne  TEKCTOBBIX  3aJady  Ha  BCe
apudmernyeckue AEMCTBUS, Ha TBUKEHUE U
MTOKYIIKH.

JEKCUKY, a TaKXe JIEKCHUKY MO0 OpraHu3aluu Y4eOHOHl MAesITeIbHOCTH.
BeimonusaTe (oHeTHueckyo 3apsaaxky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO Peyb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIECHHUSI.

Ilo oxonuanuu Kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIPOU3BOJUTHh TEMATUYECKYIO U TEPMHHOJIOTMUECKYIO JIEKCUKY Y4eOHOMH
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
Yurare, 3anMchiBaTh, CpPaBHUBATh HATypalbHbIE 4YHCIA; Mpeayiaratb M
00CyX/1aTh CIIOCOOBI YHOPSI0UMBAaHUS YUCE].

N300paxaTh KOOpJIMHATHYIO HpPSIMYI, OTMEYaThb 4YHUCJIa TOYKaMU Ha
KOOPJAMHATHOM MPAMOM, HAXOIUTh KOOPAUHATHI TOUKH.

HccnenoBath cBOICTBa HaTypalbHOTO psna, urcen 0 u 1 npu clioXKeHUu u
YMHOKEHUH.

Hcnonb30BaTh NPaBUIIO OKPYTJIEHUS HaTypalbHbBIX YUCEIL.

BeimonuATe apudmernyeckue JEMCTBUS € HATypalbHBIMU UHCIIAMHU,
BBIUMCIISATH 3HAYEHUS YUCIOBBIX BBIPAXKEHUN €O CKOOKaMHU U 06€3 CKOOOK.
3anuchiBaTh  IIPOM3BENEHUE B  BHUAE CTENEHW, 4YMUTAaTh CTEIEHH,
WCIIONIh30BaTh TEPMHUHOJOTHIO (OCHOBAaHWE, TIOKA3aTelb), BBIYUCIIATH
3HAYEHUS CTETIECHEN.

BBITTONHATP TPUKHUIKY M OLEHKY 3HAYEHUW YHCIOBBIX BBIPAXKEHUM,
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IpeaIaraTb ¥ IPUMEHATh IPUEMBI IIPOBEPKH BBIYUCIICHU.

Hcnonp30BaTh IPU BBIUUCICHHUAX IIEPEMECTUTEIBHOE M COYETATEIBHOE
CBOMCTBA CIIOXKCHUS M YMHOXEHHUS, paCIpPENEIUTEIbHOE CBONCTBO
YMHOXEHUS; (popMynupoBaTb W INPUMEHATh IpaBUiIa IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHHH HA OCHOBE CBOWCTB apU(METUIECKUX ACHCTBHIA.

Harasnuas
reomerpus. JIuHMH HA
miaockoctu (12 4)

Touka, mnpsMas, oTpe3ok, iyd. JlomaHas.
N3mepenune nanuHBI OTpe3Ka, METPUUYECKUE
€IMHULIBI U3MepeHus MIMHbL. OKPYXKHOCTh U

KpYT.

[IpakTuueckas padora «Iloctpoenue yzopa u3
OKPY>KHOCTEN».

VYron.  Ilpsimoil,  ocTpblii, Tynoil u

pa3BEPHYTHIN yribl. 3mepeHue yrios.
[IpakTuueckas pabora «IlocTtpoenue yriopy.

PacnosnaBatp Ha  4YepTekax, pHUCYHKAaX, OIHUCHIBaTb, MCIIOJb3Ys
TEPMUHOJIOTHIO, ¥ M300pa)aTh C MOMOIIbIO YEePTEKHBIX HMHCTPYMEHTOB:
TOYKY, IPAMYI0, OTPE30K, JIy4, YrOJl, JOMAaHyI0, OKPY>KHOCTb.
PacnioznaBaTh, NpUBOANUTH IPUMEPBI 0OBEKTOB PEAJILHOTO MUPA, UMEIOIINX
(bopMy U3ydeHHBIX (UTYp, OLICHUBATh UX JIMHEIHbBIE pa3MepBhl.
Hcnons3oBaTh JIMHEWKY W TPAaHCHOPTHP KAk HMHCTPYMEHTHI UL
IIOCTPOCHUSA W W3MEPEHUS: U3MEPATh JUIMHY OTPE3Ka, BEIWYUHY YIJa;
CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, YroJl, 3aJaHHOW BEJIIMYHHBI,
OTKJIaJbIBaTh LIUPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
paauyca.

N300paxkaTh KOHGUIypaluu TIeOMETPUYECKUX (UIyp U3 OTPE3KOB,
OKPY)KHOCTEH, WX 4YacTeii Ha HEJIWHOBAHHOW W KJIETYaTOW Oymare;
npeJylarath, ONUCHIBaTh U 00CYXJaTh CIOCOOBI, aITOPUTMBI TIOCTPOSHHUSL.
Pacno3naBate M m300pakaTh Ha HETMHOBAaHHOW W KjeT4aTtoil Oymare
IIPSAMOM, OCTPBIN, TYIIOW, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBL.
BBIYuCIATE IIIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMaTe ¥ HUCHOJIB30BATh IPHU PEIICHUM 3a4a4 3aBUCHUMOCTU MEXIY
€AVMHULAMU METPUYECKOW CUCTEMBI MEp; 3HAKOMHUTBCS C HEMETPUYECKUMHU
CHUCTEMaMHU Mep; BBIPAXKATh JJIUHY B PA3JIMUHBIX €IUHULIAX U3MEPEHUS.
UccnenoBath Gurypsl 1 KOHGUTYpAIUU, UCIOJIB3Ys IU(PPOBHIE PECYPCHI.

OO0LIKHOBEHHBIE
apoou (48 4)

JHpoOs. IIpaBuiibHBIE M HENPABUIIBHBIE IPOOH.
OcHoBHOe cBoiicTBO Jpobu. CpaBHEHHE
Ipobeit.

CrnoxkxeHHME W BBIYMTAHHE OOBIKHOBEHHBIX
npoOeit. CmemanHas ApoOb. YMHOXEHHE U
JielieHne OOBIKHOBEHHBIX Ipo0Oeif; B3auMHO-
oOpatHble Ipodwu.

Pemenne TEKCTOBEIX 3aaa4, COACpKAINUX

MogenupoBatb B rpaduyeckod, MNpeaMeTHoil Qopme, C MOMOIIBIO
KOMIIBIOTEpA MOHATHUS U CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH PO0BIO.
YurtaTh M 3amMCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE APOOM, Mpelarars,
000CHOBBIBATh U 00CYXIaTh CIIOCOOBI YIOPSIOUUBAHUS JPOOEH.
N300pakaTh 0OBIKHOBEHHBIE JPOOM TOUYKAMU HA KOOPIMHATHOM HPSMOIA;
MCIOJIb30BaTh KOOPAMHATHYIO MPSMYIO JJIsl CPaBHEHUSI IpOoOeii.
dopmynupoBaTh, 3alMUCHIBATH C MOMOIIBIO OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM JpOOM; HCIIOJIB30BaTh OCHOBHOE CBOWCTBO JpOOW s
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napoOu. OCHOBHBIE 3a/1a4X Ha JPOOU.

COKpaIlleHUs IpoOeii U MpUBEIECHUS IpOOH K HOBOMY 3HAMEHATEIIO.

IIpumenenne OyKkB JUIs 3anucH | [IpenctaBiaTe cMellaHHyl0 ApoOb B BUAE HENPaBWIBHOW M BBIICIATH
MaTeMaTHYECKHUX BBIPaKCHUIN U | IIeTyI0 YacTh YMCIIa U3 HETIPaBHILHOU APOOH.
IIPETIOKEHU . Beimonuate apudmerndeckue OeHcTBUA C OOBIKHOBEHHBIMM JApOOSMU;
MPUMEHSTh CBOWCTBA apu(PMETHUECKUX JCUCTBUU U pallOHATH3AIUN
BBIYMCIICHUM.
BbINONHATE NPUKUIKY UM OLEHKY pe3yJbTaTa BBIYMCICHUI; Mpeaaarate U
IIPUMEHATH IPUEMBI IPOBEPKU BBIYUCIICHUN.
[IpoBoauTh HCCIENOBAaHUA CBOWCTB JpoO€H, ONMpasCh Ha YHUCIIOBBIE
HKCIEPUMEHTHI (B TOM UHUCIIE C IOMOILBIO KOMIIBIOTEPA).
Pacnio3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUs O JPOOSIX, IPUBOJUTD
IIPUMEpPbl M KOHTPIPUMEDPHI, CTPOUTH BBICKA3blBaHUS M OTPHULAHMS
BBICKA3bIBAaHUM.
Pemate TekcTOBbIE 3a7auM, coAepKallue IpOOHbIE AAaHHBIE, U 3a/a4d Ha
HAaxO0’KJICHNE YaCTH LIEJIOTO U LEJIOr0 MO €0 YacTH; BBIABIATH UX CXOJCTBA
U pa3jInyusl.
MonenupoBaTb XOJA PEIICHUS 3aJa4d C IOMOIIBI0 PHCYHKA, CXEMBI,
Ta0JINLIBI.
[TpuBOANTE, pa30bKpaTh, OLIEHUBATH PA3IMYHbIC PEILICHUS, 3alIUCH PEIICHUI
TEKCTOBBIX 3a]1a4.
Kputnueckun  oOLEHMBaTh  IOJYYEHHBIM  pe3ynbTaT, OCYLIECTBIISATH
CaMOKOHTPOJIb, IIPOBEPssl OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OLIMOKH.
3HAKOMUTHCS C UCTOPHEN pa3BUTHUS apU(PMETUKH.
Harnsanas MHOroyroiasHuKH. UYeTbIp€xyronpHuK, | OnuceiBaTh, HUCHOJAb3YS TEPMHMHOJIOTHIO, H300pakaTb C IOMOIIbIO
reoMeTpus. IIPSIMOYTOJIBHUK, KBaApaT. YepTEKHBIX HHCTPYMEHTOB M OT PYKH, MOJAEIUpPOBaTh U3 OyMaru
MHOroyroJibHUKH [IpakTrueckas paborta «IlocTpoeHne | MHOTOYTOJIbHUKH.
(10 9) NPSMOYTOJIbHUKA C 3aJaHHbBIMM cTOpoHamu | [IpuBoIuTH mNpuMepsl OOBEKTOB pEAJbHOTO0 MHpa, HUMEIMUX (opMy

Ha HEJIMHOBAHHOM Oymarey.

TpeyroiabHUK.

[Inomane 1 nepuMeTp NpsIMO- YrOJIBHUKA W
MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX u3
MPSIMOYTOJIBHUKOB, ~ €IMHMIBI  U3MEpPEHUs

MHOT'OYTOJIbHUKA, MPSAMOYIOJIbHUKA, KBaJpaTa, TPEYroJIbHUKA, OLICHUBATh
UX JINHEWHBIE PA3MEPBL.

Beruncnsars: EPUMETP TPEYTOJIbHUKA,
MHOI'OYTOJIbHUKA; TUIOLIA1b IIPIMOYTOJIbHUKA, KBagpaTa
W300paxaTb  OCTPOYTOJIbHBIE, NPSIMOYTOJIbHbIE U

PSIMOYTOJIBHUKA,

TYNOYTOJIbHBIE
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mowmanu. Ilepumerp MHOro- yroiapHuKa.

TPEYTOJIbHUKH.
CTpouTh Ha HEJIMHOBAaHHOM W  KJIETYATOM
MPSIMOYTOJIBHUK C 33JIaHHBIMU JJIMHAMH CTOPOH.

HccnenoBath CBOMCTBA MPSIMOYTOJIbHUKA, KBaapaTa MyTEM SKCIIEPUMEHTA,
HaONIOJCHUsI, M3MEpPEHHUs, MOJCIUPOBAHUS, CpaBHUBaTh CBOMCTBa
KBaJpara v MpsiMO- YTOJbHUKA.

KonctpynpoBarh MaTemMaTH4eCKUE TMPEUIOKEHUS C TOMOIIBIO CBSA30K

Oymare KBajgpar H

«HEKOTOpbII»,  «Iio0oi». Pacrmo3HaBaTb  HMCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS O  MHOTOYIOJbHUKAaX, NPUBOJAUTH  MPUMEPHl U
KOHTPIIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD ILJIOLIA/IA KBaJipaTa OT JIMHBI €T0 CTOPOHBI.
Hcnonp30BaTh CBOMCTBA KBAJIpaTHOM CETKU i TOCTpOeHHS (GUryp;
pa30uBaTh MpPSAMOYTOJIBHUK Ha KBaJpaThl, TPEYroJbHUKH; COCTaBIATh
burypsl U3 KBagpaToB U MPSMOYTOJIBHUKOB W HAXOIUTh HMX ILUIOLIAMb,
pa30ouBaTh (UTYpHl HA MPSMOYTOJIBHUKHA M KBaApPaThl W HAXOIUTh HX
IJIOILA/b.

BelpaxkaTh BeNMYMHY IUIOIIAAM B Pa3jIUYHbIX €IMHHUIAX W3MEPEHUS
METPUYECKON CHCTEMbl Mep, MOHUMaTb M HCIOJb30BaTh 3aBUCUMOCTHU
MEXIy METPUYECKUMH €IMHULIAMH U3MEPEHUS TI0IIAH.

3HAKOMUTbCS C MpUMEpaMu TPUMEHEHHUs IUJIOWaAd M MepUMeTpa B
MpPaKTUYECKUX CUTyaluusx. Pemare 3agauM M3 peanbHOM KHU3HH,
npeJiaraTb 1 00CyX/1aTh pa3IMyHbIe CIOCOOBI pelIeHHS 3a1ay.

JlecaTHUHBIE
(38 uv)

Apoou

JlecsitTuuHas 3anuch Apo0ei.
CpaBHeHUE IeCATUYHBIX Jpo0eit.

JlefictTBUst ¢ JECATUYHBIMU  JIPOOSIMHU.
OxpyrieHue JecITUYHBIX ApoOei.
PemieHne TEKCTOBBIX 3ajad, COAEpPKAIIMX

npoOu. OCHOBHBIE 3a]1a4u Ha JpOOU.

[IpencraBiasaTh JOECATHUUHYIO JpoOb B BHJI€ OOBIKHOBEHHOH, YHTaTh M
3aIllMCBIBaTh, CPAaBHUBAThH JIECATUYHBIE APOOH, MpeasaraTth, 000CHOBHIBAThH
1 00CYyKIaTh CIIOCOOB! YHIOPSAOUMBAHUS IECATUYHBIX JIPOOEH.
N300paxkaTh JecITUYHBIE IpOOU TOUKAMH Ha KOOPIUHATHOW MPSIMOIA.
BbISBAATE CXO/ACTBA M pa3nuuusi NpaBUI apUPMETUUYECKUX NEHCTBUH C
HaTypaJIbHBIMH YHCIAMU U IECATUYHBIMU IPOOSIMU, OOBSCHATH HUX.
Bemonusate apudmeTnueckue JAEUCTBUA C  JECATHUHBIMH  APOOSIMH;
BBIIIOJIHATH IPUKUIKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUN.

[TpumeHsTh CBOICTBA apuU(pMETHUECKUX EHCTBUN IJs palMOHAIN3alUuU
BBIYMCIICHUM.

[TpyMeHsITh IPaBUIIO OKPYTIICHUS IECATUYHBIX IpOOeil.
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[TpoBOIUTH HCCHENOBaHHUS CBOWCTB ACCATUYHBIX JpoOel, ommpasich Ha
YUCJIOBbIE SKCIEPUMEHTHl (B TOM YHUCIE C IOMOLIbI0 KOMIIBIOTEPA),
BBIIBUTATh TUIIOTE3bl U IPUBOJUTH UX OOOCHOBAHUS.

Pacrnio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAaHMS O APOOSX, IPUBOAUTH
IIPUMEPBl M KOHTPIPHUMEpBI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUA
BBICKa3bIBaHUM.

Pemarp TekcToBBlE 3ajaud, cojepxkaliue ApoOHblE JaHHbIE, U Ha
HaXO0XIECHNE YaCTH LIEJIOT0 U LEJIOT0 M0 €r0 YaCTH; BBIABIATE UX CXOACTBA
U pa3auydusl.

MonenupoBaTb XOJA PEIIECHUA 3aJa4d C IOMOIIBI0 PHCYHKA, CXEMBI,
tabnuupl. [lpuBoauTh, pa3dupaTh, OLEHUBATh pa3jIMYHbIE pELICHUS,
3allCU PELIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU YHCIIAMHU B PEATbHBIX JKU3HEHHBIX CUTYaIHsX.
Kputnuecku  oOLEHMBAaTh  IOJYYEHHBI  PE3yjibTaT, OCYILECTBIATH
CaMOKOHTPOJIb, IIPOBEPssl OTBET HA COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OLLIMOKH.

3HaKOMUTbBCS C UCTOPUEH Pa3BUTHS apU(PMETHKH.

Harasanas
reomerpus. Teaa wu
(¢uryps1 B

npocrpanctse (9 u)

MHOrorpaHHuKH. N3o0paxkeHue
MHOI'OTPaHHUKOB. Mopenn
IIPOCTPAHCTBEHHBIX TEII.

[IpssmoyronbHBI  mapanenenumnesn,  Kyo.

Pa3BépTku KyOa u nmapajsenenunesa.
[IpakTuueckas pabota «Pa3 BEpTka Kyday.
O06Bém KyOa, IPSIMOYTOJIBHOTO
napaJulesenurnesa.

Pacno3HaBath Ha dYepTexkax, pPHUCYHKAaX, B OKPYXKalOLIEM MHUpE
IPSIMOYTOJIBHBIN apajuiesenunesl, KyO, MHOTOIpaHHUKH, OIHCHIBATh,
HCIIOJIb3YS] TEPMUHOJIOTHIO, OLICHUBATh JIMHEWHBIE PAa3MEpBHI.

[TpuBoauTE mHpHUMEpPHl OOBEKTOB pEAJBLHOTO MHpaA, HUMEIOLUMX (opMy
MHOT'OI'paHHMKA, IPSIMOYTOJIBHOTO Mapajuiesenumnena, Kkyoa.

N3o0paxars Ky0 Ha KiieTuaToil Oymare.

HccnenoBath  cBoiicTBa Ky0a, NPSIMOYTOJIBHOTO
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEIH

PacnosHaBath W u300paXkaTh pa3BEPTKM Kyba M Napajsenenunesa.
MonenupoBaTh Ky0 U napajuienenunesn u3 Oymaru u npouyux MaTepuasos,
OOBSICHATH CIIOCO0 MOAETUPOBAHHUS.

Haxomuts m3aMepeHus, BBIUUCIATH IUIONIA/lb MOBEPXHOCTH; 00BEM KyOa,
OPSMOYTOJIBHOTO TapajiesIenunesia; HUCCIe0BaTh 3aBHUCUMOCTh 00BEMaA
Ky0a OT JUTMHBI €r0 pedpa, BBIIBUTaTh U 00OOCHOBBIBATH THIIOTE3Y.
HaGnronate ¥ NPOBOAWTH aHAJOTMM MEXIY MOHATHUSAMHU IUIOMAAA U
00BbEMa, epuMeTpa M IO N OBEPXHOCTH.

apaJiieJIcmIic 1a,
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Pacnio3HaBaTh MCTHMHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O MHOTOTPaHHUKAX,
MPUBOAUTH TMPUMEPbl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUS BBICKA3bIBAHUIA.

Pemrats 3a1aun U3 peajabHON KU3HHU.

IloBTOpPEHME
00001menue (10 v)

[ToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
Kypca 5 ki1acca, 00001eHre 3HaHUMH.

BelunciaTe 3Ha4eHUS BBIPAXKEHUHM, COAEPKAIUX HATypaJbHBIC YHCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, BHIIOIHATH IPeoOpa30BaHuUs YUCEl.
BeiOupate crocod cpaBHEHUS 4KCel, BBIYUCICHHH, PUMEHATh CBOWCTBA
apudMeTHUeCKUX AeUCTBUI U1 pallOHAIN3alluy BBIYMCICHUH.
Ocy1ecTBISITh CAMOKOHTPOJIb BBINOJIIHSAEMbIX JEUCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BBIYMCICHUN.

Pemate 3amaun u3 peanbHOW KU3HU, IPUMEHITh MAaTEMaTU4YECKUE 3HAHUS
JUIS peLIeHus 3a7ayd U3 IpYTUX y4eOHbIX IPEIMETOB.

Pemate 3amaum pasHbBIMH CIIOCOOAMH, CPaBHUBATh CIIOCOOBI PEIICHHS
3aJ]auy, BEIOMPATh PallMOHAIBHBIN c10co0.




6 KJIACC

Oo1ree kosmmuecTtBo 4acoB — 170 gacos.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

HartypajibHble 4mHcia
B0 v)

Apudmerndeckue NecTBUS C
MHOT'O3HAYHBIMM HAaTYpaJIbHBIMM YHCIIAMHU.
Uucnosble BbIpaXeHUs, MOPSALOK IECUCTBUH,
HCIOJIb30BaHUE CKOOOK. OxpyrieHue
HATYPaJIbHBIX YHCEIN.

Jlenutenu W KpaTHbIE 4UCIA; HaUOOJbIINI
OOImMi JenuTeNns W HauMEHbIIee ooIiiee

KpaTHOC.
Paznoxenue umcia Ha IMPOCTBIC MHOXHUTCIIN.
HGHI/IMOCTB CYMMBI n IMPOU3BCACHMA.

Jenenue ¢ ocraTkoMm.
Pemrenne TekcTOBBIX 3a71a4

B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
peuu, BOCHPUHUMATD (CIIyXO3PUTEJIBHO U /MM Ha CIIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud Y4eOHOHl AesITeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIPOM3BOJAUTHh TEMATUYECKYIO U TEPMHUHOJIOIMYECKYIO JIEKCUKY Y4eOHOMH
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
BeimonssATe apupMeTHuecKue IeiCTBUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMH
YHCIaMU, HAXOJUTh 3HAUYEHUS YMCIIOBBIX BBIpaKEHUI cO ckoOkaMu u 6e3
CKOOOK; BBIYHCIISATH 3HAYCHUS BRIPAKEHUH, COJIEPIKAIIUX CTETICHH.
BBINONHATP NPUKUAKY W OLICHKY 3HAQUYEHHUH 4YHCIOBBIX BBIPAXKCHU,
IPUMEHSTH IPUEMBI IPOBEPKU PE3YiIbTATA.

Hcnonp30BaTh NpH BBIUUCICHUSX IEPEMECTHUTEIBHOE U COUYETATEIBHOE
CBOICTBA CIIOKEHUS U YMHOXEHHS, pacHpelleIMTeIbHOE CBONCTBO

YMHOXEHHUS OTHOCHUTEIBHO CIIOKEHHs, CBOICTBa apHU(pMETHUECKUX
NEeHCTBUI.
HccnenoBare  4MCIIOBBIE  3aKOHOMEPHOCTH, IPOBOAUTH  YMCIIOBBIE

AKCIIEPUMEHTHI, BBIIBUTATh 1 OOOCHOBBIBATH TUIIOTE3HI.

dopMynHpoBaTh OMPENENCHUs JETUTeNss M KPaTHOrO, HauOOJBIIEro
o01iero AenuTeNss W HAUMEHBIIETO OOIIero KpaTHOTO, MPOCTOTO W
COCTaBHOTI'0 YMCEJ; UCIIOIB30BATh 3TH IOHATHUSA IIPU PELICHUHN 3a1a4.
[IpuMeHATh anTOPUTMBI BBIYUCICHUS HAUOOJBINETO OOIIETO NETUTENs U
HAaUMEHBIIIETO OOIIEro KPaTHOTO [BYX YHCEIN, alTOPUTM pPa3ioKeHUS
YHCIia Ha POCTHIE MHOXKHUTEIIH.

WccnenoBath ycnoBust JenuMocT Ha 4 U 6.
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HccnenoBatb, 00cyxkaarh, (OpMYyIMpOBaTh M OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBI, IPOM3BEAEHUS: JIBYX YETHBIX YMCEN, ABYX HEUETHBIX
YHCIe, YETHOIO U HEUETHOT O YK CE]L.

HccnenoBaTh CBOMCTBA AETMMOCTH CYMMBI U IIPOU3BEIEHUS YUCEI.
[TpuBOANUTH TIPHUMEPHI YUCEN C 33JaHHBIMU CBOWCTBAMHM, PACIIO3HABAThH
BEpPHbIE M HEBEPHbIC YTBEP)KICHUS O CBOWCTBAX YHCEN, OIPOBEpraTh
HEBEPHBIE YTBEP)KACHUS C MOMOIIBIO KOHTPIPUMEPOB.

KoHcTpynpoBaTth MaTeMaTHUECKUE IPEJIOKEHHS C TOMOILBIO CBSI30K «»,
U, «ECIH. .., TO...).

Pemate  TekcTOBblE 3ajJaud, BKIIOYAOLIME IOHATHS  JIEIMMOCTH,
apu(MEeTHUECKUM CcrocoOOM, HCIIOJIB30BaTh MEpedOp BCEX BO3MOMKHBIX
BapHUaHTOB.

MogenupoBaTh XOJ] pEIIEHUS 3aJa4d C TOMOLIbI0 PHUCYHKA, CXEMBI,
TaOJIULIBL.

[TpuBOANTE, pa30HpaTh, OLICHUBATH PA3IMYHBIE PEIICHUS, 3aIIUCH PEIICHUI
TEKCTOBBIX 3ajiau.

Kputnueckn oueHuBaTh NOJIYYEHHBIH pe3yiabTaT, HAXOAUTh OIIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas
reomerpus. IIpsimbie
Ha MJIOCKOCTH (7 4)

[lepneHIuKyNsSIpHBIE MIPSIMBIE.

[TapannenbHble MpsMBIE.

Paccrosinne Mexny 1ByMs TOUKaMHU, OT TOUKH
0 TpsAMOM, JUIMHA IIyTM Ha KBaJApaTHOU
CETKE.

IIprmepsl NPSAMBIX B IPOCTPAHCTBE.

PacniosnaBaTe Ha 4epTEKax, pUCYHKAaX CIy4au B3aMMHOI'O PACIIONIOXKCHHS
JBYX IPSAMBIX.

N300paxaTh ¢ MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB Ha HETMHOBAHHOHN U
KJeTyaToil Oymare JBe IepeceKarolecs MNpsMble, JBE MapajuleibHbIe
IIPSIMBIE, CTPOUTH IPSIMYIO, IEPIICHIUKYIIAPHYIO JAHHOMU.

IIpuBOAUTE NPUMEpPHI MAPAJLIEIBHOCTH U NEPIEHANKYIIAPHOCTH IPSIMBIX B
IIPOCTPAHCTBE.

Pacnio3naBaTe B MHOI'OYIOJIbHMKAX IMEPIECHIUKYISPHBIE U MapajulelIbHbIC
CTOPOHBI. N300paxkaTh ~ MHOTOYTOJBHUKH  C napaJyIeIbHbIMU,
NEPIEHANKYJIAPHBIMU CTOPOHAMU.

Haxonute paccrosHMe MexAy ABYMS TOYKaMH, OT TOYKH JO MPSMOH,
JUIMHY TIyTH Ha KBaJpaTHOM CETKEe, B TOM YHUCIIE€ HCHOJb3ys LHU(POBbIE

peCypCHI.

Apodu (32 4)

OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO
npoOu, cokpaiieHue apooeit. CpaBHEHHE H

Hcnonb3oBaTe JecITUYHbIE ApoOM MpHU NpeoOpa3oBaHUM BEIUYMH B
METPUYECKOMN CUCTEME MED.
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yIOpsAI0YMBAHUE APOOECH.

Jlecsituunbie ApoOU M MeTpUUecKas CHUCTeMa
Mmep.

Apudmernueckue JICUCTBUSA c
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSIMHU.
OtHouenue. Jlenenue B TaHHOM OTHOIICHUU.
Macmira0, npormopimsi.

[TonsTue mpouenrta. Beiuucienue mporeHTa
OT BEJIMYMHBI U BEJIMYUHBI TIO €€ MPOIICHTY.
Pemenne TEKCTOBBIX 3a/4ay, COJEPIKALIUX
JIpOOH U TIPOLICHTHI.

[IpakTuueckas pabora «OTHOILIECHUE JIUHBI
OKPYKHOCTH K €€ TUaMeTpy».

BemonusaTe  apudmernueckue  ACHCTBHS € OOBIKHOBEHHBIMH U
JNECTUUHBIMH IPOOSMHU.

BbIuucnaTe 3HAaUYE€HUS BBIPAKEHUH, COAEpKAIIMX OOBIKHOBEHHBIC H
JIECATUYHBIC JPOOM, BBIMOJIHATH IpeoOpa3oBaHusl JpoOei, BHIOMPATH
crnoco0, TPUMEHSTh CBOMCTBa  apu(PMETHUYECKUX  JCUCTBUN A7
paroHaIN3aui BEIYUCICHUH.

CocTaBnsTh OTHOWICHHS M IMPOMOPIMH, HAXOAUTH OTHOIICHWE BEJIHYMWH,
JIEJIUTh BEJIMYKUHY B TAHHOM OTHOLICHHH.

HaxonuTh 3KCIiepUMEHTaIbHBIM IyTEM OTHOIICHHUE JJUHBI OKPYKHOCTH K
e€ Iramerpy.

WutepnpernpoBarh MacmTad Kak OTHOIICHWE BEJIWYHMH, HAXOIUTh
MaciiTad miaHa, KapThl U BBIYUCIISATH PACCTOSIHUSL, UCIIONIB3YSl MAcIITal.
OOBSCHATH, YTO TaKOE MPOIEHT, YIOTPEOISATh 000POTHI PEYH CO CIIOBOM
«TIpOLIeHT». BbIpakaTh NPOLEHTHI B Jpo0sSX W ApoOM B MPOIECHTAX,
OTHOILICHHE JABYX BEJIMYUH B ITPOIEHTAX.

BbI4ucasTh OpOIEHT OT YKCIIa U YUCIIO 10 €T0 MPOIICHTY.

OKpyrasTh IpOOH U MPOLIEHTHI, HAXOAUTH MPUOTUKESHUS YUCEIL.

Pemrate 3amaum Ha 4acTu, MPOLEHTHI, MPOIIOPIIUH, HA HAXOXKACHUE JPOOH
(mpoiieHTa) OT BETUYMHBI M BEJIUYUHBI MO €€ IpoOH (MPOLEHTY), Apodu
(mpo1ieHTa), KOTOPBI COCTABIIAET OJHA BEIMYMHA OT JIpyroi. [IpuBoauTs,
pa3dupath, OLIEHUBATh PA3IUYHBIC PELICHUS, 3aUCH PEIICHUN TEKCTOBBIX
3ajad.

W3Bnekaty uHpOpMANUIO M3 TaOMUI] W JIUarpamMm, HHTEPIPETHPOBATH
TaONMMYHBIC JaHHBIC, ONPEACISATH HauOoJbIlee W HaWMEHbIIEe W3
MIPEJICTABICHHBIX TAHHBIX.

Harasanas
reoMeTpus.
Cummerpus (6 1)

OceBas
CHUMMETPHUS.
[TocTpoeHne CUMMETPUYHBIX QUTYD.
[TpakTudeckas padota «OceBas CHMMETPHSY.
CumMMeTpHs B MPOCTPAHCTBE

CUMMCTpPUA. ueHTpaJ'IBHaH

Pacnio3HaBaTh Ha uepTexax M M300paXeHUsAX, H300pakaTb OT PYKH,
CTPOUTh C TIOMOUIbIO HHCTPYMEHTOB (Urypy (OTpE30K, JOMaHyIo,
TPEYroJbHUK, MPSMOYTOJIBHUK, OKPYXHOCTb), CUMMETPUUYHYIO JTaHHOM
OTHOCHUTEJIbHO MPSMOH, TOUKH.

HaxoauTs npumepbl CHMMETPUH B OKPYKAIOILLIEM MUPE.

MonenupoBaTh U3 Oymaru 1Be (UIypbl, CUMMETPUYHBIE OTHOCHTEIHHO
IpSAMO; KOHCTPYHpPOBAaTh TI'€OMETpPUYECKHE KOH(PHUTypaluu, HCHOIb3Ys
CBOMCTBO CHUMMETPHUH, B TOM YHCJIE C TOMOIIBIO0 HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOWMCTBAa M3Y4YEHHBIX (UTYp, CBSI3aHHBIE C CHMMeETpUEH,
UCIOJb3Ys SKCIIEPUMEHT, HaOII0IeHUE, MOJCIUPOBAHHUE.

OO60CHOBBIBATh, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKIACHHUS O
CUMMETPHUU (HUTyp.

Bripakenus c
oykBamu (6 1)

[Ipumenenue OykB
MaTeMaTH4eCKUX
MIPEIIOKEHUH.
bykBeHHBIE  BBIp@KCHHS W YHCIOBBIC
MIOJICTAHOBKH. BykBenHbie paBeHCTBa,
HaXO0JK/ICHHE HEU3BECTHOTO KOMITOHEHTA.

DOpMyIIBL.

JUIs 3amucu
BbIpaKEHUI u

Hcnonb3oBate  OykBbl  JuIs  OOO3HAYCHHWSI  4YMCEN, TPH  3alUCH
MaTeMaTHYECKUX YTBEP)KICHHUH, COCTaBIIATh OYKBEHHBIE BBIPAKEHMS I10
YCIOBHIO 33Ja4H.

HccnenoBaTb HECIOXKHBIE YHUCIOBbIE 3aKOHOMEPHOCTH, MCIIOJIb30BATh
OYKBBI JJIs1 UX 3aIKCH.

Bbruucnate 4ncinoBoe 3HaueHHE OYKBEHHOIO BBIPAXKEHMS IPH 3aJaHHbBIX
3HAYCHUSX OYKB.

3anuceiBaTh (OPMYNBI: MEepUMETpa W IUIOIIAAM MpPSIMO- YTOJIBHHUKA,
KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOMIATN KPYTa; BHIOJIHATh BBIYMCICHHS
10 3TUM (HOpMYyTIaM.

CoctaBnsaTe (HOpMyIbl, BRIPAKAIOIINE 3aBHCUMOCTH MEXIY BEITHMUYNHAMH:
CKOpOCTb, BpeMs, pAacCTOsSHHUE; LleHa, KOJMUYECTBO, CTOUMOCTb;
MPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI; BHIIOIHITH BEIYUCICHHS T10
TUM Qopmyrnam.

HaxoauTh HEN3BECTHBIN KOMIIOHEHT apu()METUUYECKOTO JEHCTBUS.

Harasanas
reomerpus. Purypsi
Ha I10cKocTH (14 4)

YeTbIpEXYroJIbHUK, IIPUMEDPBHI
YETBIPEXYTOJILHUKOB. IIpssMOyTONIBHUK,
KBaJpar: CBOMCTBA CTOPOH, YIJIOB,
TUaroHaJIeH.

N3mepenue yrios. Buasl TpeyrojibHHUKOB.
Ilepumerp  MHOroyrospHuka.  [lmomans
¢urypel. @opMmynbl NepuMeTpa U IUIOMIAIH
psIMO- YTOJIbHUKA. [TpubnmxEénnoe

M3MEepeHue MIomaan Guryp.
[IpakTrueckas padota «ILmomanb kpyray.

N300pakaThb Ha HEIMHOBAHHOW M KJIETYAaTOM Oymare ¢ HMCIIOJIb30BaHUEM
YEPTEKHBIX UHCTPYMEHTOB YETHIPEXYTOJIBHUKY C 33IaHHBIMU CBOWCTBAMMU:
C IapaJuIeIbHBIMHU, IEPIEHINKYISIPHBIMH, PAaBHBIMH CTOPOHAMHU, MPSMBIMHU
yriaamu 4 Jp., paBHOOEIPEHHBIN TPEYTOJIbHUK.

[Tpennarate 1 006CyKAaTh COCOOBI, AITOPUTMBI TOCTPOCHHUS.
HccnenoBaTh, UCHOIB3Ys HSKCHEPUMEHT, HAOIIOAECHUE, MOJEIMPOBAHUE,
CBOWCTBA TNPSMOYTOJIbHUKA, KBajJpaTa, pa30bMBaTh Ha TPEYroJbHHUKH.
O060CHOBBIBaThH, OIPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKIECHUS O
IPSIMOYTOJIBHUKE, KBaJpaTe, pAclO3HAaBaTb BEPHbIE M  HEBEPHBIE
YTBEPKICHUA.

N3MepsATh U CTPOUTH C MOMOUIbIO TPAHCHOPTHPA YIJIbl, B TOM YHCIE B
MHOI'OYIr'OJIbHUKE, CpaBHUBATH YIJIbI; pacCliO3HaBaTb OCTPBIC, IIPAMBIC,
TyIbIE, pa3BEPHYTHIE YIIBI.
Pacnio3naBars, n300paxarb

OCTPOYTOJIBHBIN, MPSIMOYTOJIBHBIN,
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TYIOYTOJIbHBIN, paBHOOCAPEHHBIN, PABHOCTOPOHHUNA TPEYrOJIbHHUKH.
BbluncnsaTe nepuMeTp MHOIOYIOJbHHUKA, IUIOIIAJb MHOIOYTOJIBHHKA
pa3ObueHueM Ha MPSIMOYTOJbHHUKH, HA pPaBHbIE (UTYpHI, HCIIOIB30BATh
METPHUYECKUE €AMHULIBI U3MEPEHNUS JUIMHBI U IIJIOLIA/IH.

Hcnonb3oBate NpUOMKEHHOE M3MEpEeHHEe JUIMH M IUIOMAAed Ha
Kjaeryatol Oymare, HpUOMMKEHHOE H3MEpPEHHE MJIUHBI OKPYKHOCTH,
IJIOLIAN KpyTa.

ITosaoxuTeanLHbIC ) |
oTpHLATe/IbHbIE
yucja (40 4)

Lensie qucia. Monaynb
r€OMETpUYECKasl HUHTEpIpeTaus
UucmoBble TPOMEKYTKH.

[TonoxxurenbHble W OTPUILIATETBHBIC YHUCIIA.

qucia,
MO

CpaBHeHue ITOJIOXKUTENBHBIX u
OTPHUILIATENILHBIX  YHced. ApupMeTHuecKue
JNEeNCTBUS c MIOJIOXKUTEIIbHBIMU u

OTpULATCIIbHBIMU YUCJIaMU.
Pemenue TeKCTOBBIX 3ajJa4.

ITpuBOANUTE IPUMEPHI UCIIOJIB30BAHUS B PEATbHOM KU3HU MOJIOKUTEIBHBIX
Y OTPHULATEIbHBIX YHUCEN.

N300paxkaTh ILieJble 4YMCIA, IOJOKUTEIbHBbIE U OTPHULIATENIbHBIE 4YHCIIa
TOYKaAMM Ha YUCJIOBOH MpSMOM, HCIONb30BaThb UYUCIOBYIO HPSIMYIO JUIS
CpaBHEHHMsI YHCEI.

[TpuMeHsITh NpaBUiIa CPaBHEHUS, YIOPSAOUMBATH LI€JIbIE YMCIIA; HAXOAUTh
MOJyJIb YUCIIA.

®opmynupoBaTh  MpaBUa  BBIYUCIEHUS C  TMOJOXUTEIBHBIMH U
OTPHULIATEIbHBIMUA YHUCJIAMH, HAXOJUTh 3HAUEHHs YMCIOBBIX BBIPAXKEHHUH,
CoJIeprKalIiX JEHCTBUS C MOJIOXKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[TpuMeHATH CBOMCTBA CIIOKEHHSI 1 YMHOXEHHUS [yl IPeoOpa3oBaHMs CyMM
Y IPOU3BEJICHUN.

IIpencraBienne
AaHHBIX (6 1)

IIpsMoyronbHas cucTeMa KOOpPAMHAT Ha
IJIOCKOCTH. Koopauuatel  TOUKH Ha
IUIOCKOCTH, abcuucca U OpAMHAaTA.
Cronbyarble U KpyroBble JUarpaMmabl.
IIpaxTrueckas pabora «IlocTpoenue
JUarpaMm».

PemreHne TEKCTOBBIX 3a7ad, COAEpXKALIUX

JAaHHBIC, TIPCACTABJICHHLIC B Ta6n1/1uax n Ha
AuarpaMmax.

OOBICHATH H HWIUTIOCTPUPOBATL  ITOHATHUC HpHMOYFOJ'IBHOI\/'I CHUCTCMBI
KOOpJAWHAT Ha IIJIOCKOCTHU, HCIIOJIb30BaTh TCPMHUHOJIOTUIO, CTPOUTH HaA
KOOp,HHHaTHOﬁ IIJIOCKOCTHU TOYKH U (I)I/Il"ypbl 110 3alaHHBIM KOOpAHWHATAaM,
HaxXOJUThb KOOPAWHATEI TOYCK.

YuraTek cToa0yaTeie U KPYT'OBBIC IUarpaMmbl; HHTCPIIPETUPOBATL JAHHBIC,
CTPOUTH CTOJI0OYATHIE JAuarpaMMbl.

Hcnons30BaTh I/IH(I)OpMaI_II/IIO, MMPpEACTAaBJIICHHYIO B Ta6J'II/II_IaX, Ha
JAuarpaMMmax i peeHra TCKCTOBBIX 3aaa4 U 3a/1a4 U3 peanLHoﬁ KHU3HU.

Harasanas
reomerpus. @Purypnl B
npocrpancrse (9 4)

[IpssmoyronbHBI  mapamienenumnen,  Kyo,
pu3Ma, NUpamMua, KOHyC, IWIMHJIp, IIap U
chepa. HM3obOpaxeHue MNPOCTPAHCTBEHHBIX
¢buryp. ITpumepsl pa3BEPTOK
MHOT'OTPaHHUKOB, IUJIMHAPA U KOHYCA.

Pacnio3HaBaTe Ha 4yeprexax, pUCYHKax, ONUCHIBATH NMUpPaMUIY, IPHU3MY,
IWIMHAP, KOHYC, [Iap, U300paxaTb UX OT PYKH, MOAEIUPOBaTh U3 Oymard,

IUIACTUIIMHA, TPOBOJOKM U Jap. [lpuBoauTe mnpumepbl O0OBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.
Vcnonp30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, OCHOBAHUE,
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[Ipaktuyeckas pabora «Co3nanue Mmojenei
IIPOCTPAHCTBEHHBIX (DUTYDPY.

[lonatue 00BEMA; eIUHUIBI H3MEPEHUs
o00BéMa. O0BEM MPSIMOYTOJILHOT'O
napajuienenumnena, kyoa, GopMmyisl o0béMma.

BBICOTA, PAANYC U JUAMETP, pa3BEPTKa.

N3ydyate, UWCHONB3yd  OKCIIEPUMEHT,  HaONIOJCHHWE,  W3MEpeHHE,
MOJICIIMPOBAaHNE, B TOM YHUCIIE KOMIIBIOTEPHOE, M OIHUCHIBaTh CBOWCTBA
Ha3BaHHBIX TEJ, BBIIBIATH CXOACTBA M PA3IMYMA: MEXIY HNHUPAMUIOH U
NPU3MOIl; MKy HMIMHIPOM, KOHYCOM H IIapOM.

PacriosHaBaTh pa3BEPTKHM MNapajuienenunena, Kyba, MPU3MbI, MUPaMUIbI,
KOHyCa, IIWJIMHApA; KOHCTPYMPOBaTh JaHHBIE Tela W3 pPa3BEPTOK,
CO371aBaTh UX MOJIEIIN.

Co3naBath MOJENU MPOCTPAHCTBEHHBIX ¢GHUryp (M3 Oymaru, MpOBOJIOKH,
IUTACTWIIMHA U JIP.).

W3mMepsaTs Ha MOJIEISIX: JITHHBI p€Oep MHOTOTPaHHUKOB, THAMETD IIapa.
BeiBonuTh hopmyny 00bEMa MPsIMOYTOJIEHOTO TTapajuIeNIeHIIe/Ia.
Berancnares mo ¢opmynam: 00bEM NIPAMOYroJIbHOTO IMapajulesIeHIea,
Ky0a; HCIONB30BaTh €IMHHIBI U3MEPEHUS 00BEMA; BBIYHUCIATH OOBEMBI
TEJ, COCTABJICHHBIX M3 KyOOB, NapaJUIeCHUIE[OB; pellaTh 3aJaddl C
peabHbl MU JaHHBIMH.

[MoBTOpEHME,
00001meHMeE,
CHCTEeMATH3ALMS
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 u 6 KkjaccoB, o0o0OIIeHHE W
cucTeMaTu3alus 3HaHuH.

BbluncisiTh 3HAYEHUS BBIPAXKEHUMN, COJACPXKAIIMX HATypaJIbHbIC, LEIIBIE,
HIOJIOKUTEIIbHBIE U OTPULIATEIbHbBIC YUCIIA, OOBIKHOBEHHbIE U JIECATUYHbIC
JpoOu, BEIIOJIHATH TPeoOpa30BaHuUs YMCEIl M BRIPAKCHUH.

BeiOupare crnoco6 cpaBHEHUs 4YHMCell, BBIYUCICHUH, MPUMEHSITh CBOHCTBA
apu@MeTHUYeCKUX AeUCTBUHN AJIs pallMOHAIN3AlUY BBIUHNCICHHUH.

Pemate 3a1auu U3 peanbHOW JKU3HU, IPUMEHATh MATEMaTUYECKUE 3HAHUS
JUISL pEeIIEHUs 3a/1a4 U3 IPYTUX MPEIMETOB.

Pemate 3amaum pasHbIMM CIIOCOOAMH, CpaBHUBAaTh, BBHIOMPATh CIOCOOBI
pelIeHus 3a1a4Hu.

Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JAEUCTBUM M CaMOIPOBEPKY
pe3yJibTaTa BEIYMCICHUN.




Ilpeomemnmnwie pe3yromamut yuedHo2o Kypca «Anzeopa»

7 KIIACC

Yucia 1 BBIYUCTCHUSA

— BBINOJHATh, COUETasi YCTHbIC U MUChbMEHHBbIE MPUEMBI, apuMETHUECKHUE
JNEUCTBUS C PAallMOHAJIbHBIMU YUCJIAMU;

— HaXOAWTh 3HAYEHUS YUCIOBBIX BBIPAKEHUN; MPUMEHATh pazHOOOpa3HbIe
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U ICCATHYHBIE IPOOH;

— MEePEXOIUTh OT OAHOU (OPMBI 3aITUCH YUCEN K APYro (MmpeoOpa3oBhIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOB);

— CpaBHUBATh U YIOPSIIOYMBAThH PAllMOHAIBHBIE YHUCIIA;

— OKPYTJIATh YHUCIIA;

— BBINOJIHATh TNPUKUIKY M OLEHKY pe3yJibTara BBIYMCICHUM, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAKECHUM;

— BBITNIOJIHATH JEUCTBUS CO CTENEHIMU C HATypAJIbHBIMU MOKA3aTEISIMU;

— TPUMEHATh TMPU3HAKH JICIIUMOCTH, pAa3J0KEHHUE HAa MHOXKUTEIU
HaTypaJbHbIX YHCEI;

— pemaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]]a4H, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHHI, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKEeHHS :

— WCIOJB30BaTh AIreOpanvecKy0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B IpoLiecce OCBOCHUS y4eOHOro MaTepuana,;

— HaXOJUTh 3HAYEHUS OYKBEHHBIX BBIPAXKCHUM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX;

— BBINOJIHATH MPeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B  MHOTOYICH
MIPUBEJICHUEM TTOJ00HBIX ClIaraéMbIX, PaCKphITHEM CKOOOK;

— BBINOJIHATh YMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH;

— OCYIIECTBJATh PA3JIOKEHUE MHOTOWICHOB HAa MHOMXHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENs, TPYNIUPOBKU  CJIAraeMbIX,
pUMEHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS;

— MPUMEHATHh MNpeoOpa3oBaHUsT MHOTOWICHOB [JIsi PELICHUS] Pa3IUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX TPEAMETOB, U3 PEAJIbHOU MPAKTUKH,

— HCHOJIB30BAaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU MOKA3aTENSAMU IS
npeoOpa3oBaHUsl BEIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA:

— pelIaTh JUHEWHBIE YPABHEHUS C OJHOU NMEPEMEHHOMW, MPUMEHSIS MpaBUila
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepAaTs, sBIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS;

— IPUMEHSTH rpaduIecKre METOABl TP PEIICHUH JIMHEWHBIX YPaBHEHUN U
UX CUCTEM;

— moaAOUpaTh MPUMEPHI MAp YUCEN, SBISIONMIUXCS PEIICHHEM JIHMHEHHOTO
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YpaBHEHHUS C ABYMS IEPEMEHHBIMU,

— CTPOUTH B KOOPJWMHATHOM IJIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU; TMOJIBb3YSCh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS,

— pemaTh CUCTEMBI JBYX JUHEWHBIX YPABHEHHU C IBYMsI NIEPEMECHHBIMH, B
TOM 4YHcIie Tpaduuecky,

— COCTaBJATh M pElaTh JIMHEMHOE YpPaBHEHUE WIIM CUCTEMY JIMHEHMHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIyYCHHBIN PE3YIIbTAT.

Koopaunarel u rpagpuxku. PyHKuMu

—Ha KOOPJAMHATHOW MpAMOW M300pakaTb TOYKH, COOTBETCTBYIOLIUE
3aIaHHBIM KOOpJMHATaM, JYy4Yd, OTPE3KH, WHTEPBAJIbI; 3alKUCHIBATh YHCIIOBHIC
IIPOMEKYTKH Ha alNre0OpandyeckoMm sI3bIKE;

— OTME€YaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAUHATAM;
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = X;

— ONHUCHIBaTh C TIOMOIIBIO (YHKIIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMS, PACCTOSHHUE; II€HA, KOJMYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJUTh 3HaueHue QYHKIUU 110 3HAYEHUIO €€ apTyMEHTa,;

— MOHUMATh TpadUUecKuil croco0 MpeaCTaBICHUs U aHaIn3a HHGOPMAIINH;
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIKIO U3 IPadUKOB peajbHbBIX MPOIECCOB
Y 3aBUCUMOCTEM.

8 KNIACC

Yncsia v BBIYMCJICHUS .

— UCIOJIb30BAaTh HAYAJIbHBIC MPEJCTABICHHUS O MHOXECTBE JICUCTBUTEIBHBIX
YUCeN JJIsi CPaBHEHUS, OKPYTJICHUSI U BBIUMCICHUM; N300pakaTh NEHUCTBUTEIIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOWU;

— TPUMEHSTH TMOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIHTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Yysl MPU HEOOXOJAMMOCTH KaJbKYJSTOP; BBITOJIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBAa KOPHEW;

— HCTIOJB30BATh 3aMKCU OOJBIINX M MAJIbIX YUCEJ C TTOMOIIBIO TECSITHUHBIX
npobeit u creneneit uncia 10;

AJire0OpanvecKue BbIPaKEeHHS .

— TMPUMEHSATH TIOHSTHUE CTENEHU C IMEJbIM TO0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTETIEHH C LETbIM MOKa3aTeNeM;

— BBITNOJIHATH TOXACCTBEHHBIC TPe0oOpa30BaHUs PAlMOHATBLHBIX BhIpAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJIEHAMU U aJireOpanyecKUMH IpoOsIMH;

— pacKJIaJbIBaTh KBAJIPATHBIN TPEXUIIEH HA MHOKUTEIIH;

— MPUMEHSTH NMPeoOpPa30BaHMsI BRIPAKCHHUM VISl PEIICHUS PA3IMYHBIX 33724
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

9 KUIIACC

YpaBHeHUS U HEPABEHCTBA:

— peliaTh JUHEWHbIE, KBaJpaTHbIE YPAaBHEHUS U PAllUOHAIIbHBIC YPAaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPABHEHHU C IByMs IEPEMEHHBIMH;
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— IPOBOJUTH NPOCTEUIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHH,
B TOM 4YHCJIe C TNPUMEHEHUEeM rpadUuecKux NpeaAcTaBiIeHUN (yCTaHaBJIMBAT,
HMMEET JIU YPABHEHUE WJIM CUCTEMA YPABHEHUMN PEIICHUSI, €CIIA UMEET, TO CKOJIBKO,
U 1p.);

— MEePEeXOAUTh OT CIIOBECHOM (hOPMYJIMPOBKH 3a7au K €€ airedpandeckon
MOJICIA C TIOMOIIBID COCTAaBJICHUSI YPABHECHUSI WM CHCTEMBbl YpaBHEHUM,
MHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJladyd  TOJYYCHHBIN
pe3yJIbTaT;

— NPUMEHSTH CBOWMCTBA YHUCIIOBBIX HEPABEHCTB JJIsI CPABHEHUSI, OLCHKU,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpaUYecKyr0 HWJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DYHKIUU:

— MOHMMAaTh M UCTOJIL30BaTh (DYHKIIMOHAIBHBIC MOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAYCHMS); OINpEeITh 3HAYCHHE (PYHKIHMH I10 3HAYCHUIO
apryMEHTa; ONpeIeNATh CBOMCTBA (PYHKIIMK 1O €€ rpaduKy;

. k
— CTPOUTH rpaUKH AIIEMEHTAPHBIX (PYHKIIUN BUAA Y e x2,y=x3,y=

Vx, Y = [X|;0MHCHIBATE CBOICTBA YHCIIOBON (DYHKIHH IO e& TpaduKy.

10 KITACC

Yncsia v BBIYMCJIECHUS .

— CpaBHMBATh U YIOPSIAOUMBAThH PallMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

— BBIMOJHATh apU(PMETHUYECKUE IACHCTBHUS C PANMOHAIBHBIMU YHUCIAMU,
codeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalmoHaIbHBIMU YUCIAMU;

— HaXOAUTh 3HAYEHHS CTENEHEW ¢ LEeJIbIMH IOKa3aTeiIMU WU KOpHEN;
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA,

— OKpPYIJISITh JICMCTBUTENIbHBIE YHCIA, BBINOIHATH MPUKHUIKY pE3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA:

— peuaTh JUHEWHbIE U KBAJpaTHBIE YPABHEHUS, YPABHEHUS, CBOMISIINECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHANIbHBIE YPaBHEHUS;

— pelllaTh CUCTEMbl ABYX JUHEWHBIX YPaBHEHHUH C ABYMs NMEPEMEHHBIMHU U
CUCTEMBbI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPABHEHUE HE SBIISETCS JTUHEUHBIM,

— pellaTh TEKCTOBbIE 3aJlauyd ajareOpanyeckuM CIocoOOM C TOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH;

— IPOBOJUTH MPOCTEUINE UCCIEAOBAHNSI YPABHEHUN U CUCTEM ypaBHEHHI,
B TOM YHCJE C NPUMEHEHHEM TrpadUyecKuxX MpeacTaBlIeHU (yCTaHaBIUBATh,
MMEET JIM YPABHEHHUE WM CUCTEMA YPAaBHEHUH PELIEHUs, €CIIM UMEET, TO CKOJIBKO,
U 1p.);

— pemiaTh JIMHEWHbIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA; M300pakaTh
pelIeHre HEPaBEHCTB HA YUCJIOBOW NPSIMOM, 3alMCBHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB;

— pemarb CUCTEMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJpaTHOE HEPABEHCTBO, W300paxaTh pEIICHUE CHUCTEMbI
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HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATH PEIIEHUE C HOMOIIBIO CUMBOJIOB;

— WCMOJIb30BaTh HEPABEHCTBA MPH PEIICHUU PA3TUYHBIX 33/1a4.

DYHKUMNH:

— pacro3HaBaTh (DYHKIIMH M3y4YeHHBIX BUIOB. [lokas3pIBaTh CXEMaTHUYECKU
PacrojoKEeHHUEe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKIUK Buaa: y = KX,

y=kx + b,y =§, y=ax?+bx+c y=x%y= Vx, Y = |X| B 3aBUCUMOCTH OT

3HaYCHUH KOA()PHUITUCHTOB; OMMMCHIBATh CBOMCTBA (PYHKITUH;

— CTPOUTH U U300paKaTh CXEMATHUCCKH I'PaQUKHA KBaJIPaTUIHBIX (PYHKITUH,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKITHI 10 UX Tpadukam;

— pacro3HaBaTh KBaJpaTUYHYIO (YHKIUIO 10 QGopMyne, TPUBOIHUTH
IPUMEPHI KBAAPATUIHBIX (DYHKIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH,

ApudmMeTndeckasi M reoMeTpuYecKasi MPOrpeccuu;

— pacro3HaBaTh apU(YMETHUECKYI0 U TEOMETPUYECKYIO TPOTPECCUH TIPH
pa3HBIX criocobax 3agaHus;

— BBINOJIHATH BBIYMCIICHUS C MCIOJB30BaHHEM ¢GopMyl N-TO dWIeHa
apu(hMETHIECKON U TEOMETPUIECKON MTPOTPECCHU, CYMMBI IEPBBIX N YJICHOB;

— um3o0paxkaTh YJIEHBI TOCJIECIOBATEIBHOCTH TOYKAaMH Ha KOOPJIWHATHOM
IJIOCKOCTH;

— pelIaTh 3a7a4yM, CBA3aHHbBIE C YUCIIOBBIMU IMOCIEA0BATECILHOCTIMH, B TOM
YHUCiIe 3a7a4d U3 peabHOMN XKM3HM (C MCIIOJIB30BAaHUEM KaJIbKYJISATOPa, MUGPOBBIX
TEXHOJIOTHUH).



TKJIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temarrueckoe MIaHUPOBAHKE TI0 ajaredpe mpeacTaBiIeHo o rogam ooyueHus (7—10 kimacchr).

OCHOBHBIE BUIBI IEATETLHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYCHUHU KAXKI0M TEMbl U HAIlpaBJICHbI HA JIOCTHKEHUE
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXKET OBITh PacIIMpPeH WIM COKpalléH — C y4EToM
BO3MOXKHOCTEH U OTpaHHUYEHUI 00yJaronuXxcs, 00yCIOBICHHBIX CTPYKTYpPOU HapyIICHUS TP TIyXOTe.

Oo61uree kosmmuecTtBo yacoB — 102 gaca.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Yucia u | [lonsiTe parmoHasIbHOTO YUCIA. B meyenue yuebnoco 2ooa: moHUMaTh, MPUMEHSITH B CaMOCTOSITEIHHOU
BBLIYHCJICHHUS. Apudmerndeckue IEUCTBUS C | peuu, BOCIPUHUMATDH (CIyXO3PUTEIbHO W/WJIM Ha CIyX C Y4ETOM YPOBHS

PanunonanbHbie YHucjIa
(25 9)

palrOHaJIbHBIMHA YU CJIAMHU.

CpaBHCHI/IC, YHOpAAOYNBAHUC pALlMOHAIIBHBIX
YHUCCJI.

CreneHs ¢ HAaTypaJIbHbIM I1OKa3aTCJICM.

Pemenne OCHOBHBIX 3adad Ha JApooOH,
MIPOICHTHI U3 PEaJIbHOM MPAKTHKH.
HpI/I3HaKI/I JACIIMMOCTH, Pa3JI0KCHUA Ha

MHOXUTENH HATYPAJIbHBIX YHUCEIL.
Peanbnbie 3aBucumMoctu. Ilpsimast u oOparHas
MIPONOPLIUOHAIBHOCTH.

CIIyXOpPEUeBOI'0 pa3BUTHS OOy4yaroUMXCs) W JOCTAaTOYHO BHATHO H
€CTECTBEHHO BOCHPOM3BOJIUTh TEMAaTHUYECKYI0 U TEPMHUHOJIOIMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
BeimonusaTe (oHeTHueckyo 3apsaaxky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO Peyb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIECHHUSI.

Ilo oxonuanuu Kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
CucrematuzupoBaTh W oOoramarbh 3HaHUA 00 OOBIKHOBEHHBIX U
JIECATUYHBIX APOOSX.

CpaBHuUBaTh U  yHopsAaouMBaThH  JIpoOM, MpeoOpa3oBbIBas  IMpHU
HEOOXO/IUMOCTH JIECSTUYHbIE ApOoOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JECSITUUHBIE, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO JIPOOb.

[TpuMeHsTh pazHOOOpa3Hble COCOObI M MPUEMBI BBIYMCICHHS 3HauY€HHH
JIpOOHBIX BBIPAXKEHUMN, COJIEPKAINX OOBIKHOBEHHBIE U JIECSITUUHBIE IPOOU:
3aMEHATh NpPU HEOOXOAMMOCTH JECATHUHYIO JApOOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JI€CATUYHON, IPUBOJUTH BhIpakeHHE K (opme, Haubosee
yoOHOW JUIs BBIYMCIIEHUH, MpeoOpa3oBhIBaTh IPOOHBIE BBIPAXKEHUS Ha
YMHOXEHUE M JEJIeHHE AECATUYHBIX JApoOed K ACUCTBUSIM C UENbIMU
YHCIIaMHU.

[TpuBouTE YKCIIOBBIE U OYKBEHHBIE NMPUMEPHI CTENEHU C HATYpaJlbHbIM
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mokasareneM, OOBSCHSS 3HAYCHHsS] OCHOBAHMS CTENEHH M TOKA3aTes
CTCIICHM, HAXOAWTh 3HAYCHHMs CTEOeHeW Buma a™ N (a— moboe
paloHaIbHOE YHCII0, N — HATYPabHOE YHUCIIO).

[TorrMaTh CMBICT 3amuMcH OOJBIIMX YHUCEN C IOMOIIBI0 JIECATUIHBIX
npobeii u creneHerd yucia 10, MPUMEHATh UX B PEATbHBIX CUTYaIIHIX.
[IpuMeHsTh TpHU3HAKA  JCTUMOCTH, PAa3JIOKEHUS HAa  MHOXHTEIH
HATypaJIbHbIX YHCEII.

Pemarp 3agaun Ha 4acTH, IPOICHTHI, POMOPINK, Ha HAXOXKIACHUE TPOOH
(mporeHTa) OT BEMYMHBI U BEIMYMHBI MO0 €€ apoOu (MpOIeHTy), Apoou
(mpo1eHTa), KOTOPBII COCTABIIET OJIHA BEJIMYMHA OT JIpyroi. IlpuBoauts,
pa3dupath, OLIEHUBATH PA3JIMYHBIC PELICHUS, 3aUCH PEIICHUNH TEKCTOBBIX
3ajay.

PacrioznaBath U OOBSCHATH, ONUPAsICh Ha ONPEIEICHUS, MPSMO
MPOMOPIIMOHAIILHBIC W 00PAaTHO MPONOPIIMOHATBHBIC 3aBUCHMOCTH MEX]TY
BEJIMYMHAMU; MPHUBOJIUTH HPUMEPHl ATHUX 3aBHUCHUMOCTEH M3 pPeasbHOro
MUpa, U3 JPYTUX YICOHBIX MTPESIMETOB.

Pemarp mnpakTUKO-OpUEHTHpPOBAHHBIE 3aJaud Ha JApoOu,
PSIMYI0 ¥ 00pPaTHYIO TPOMTOPIUOHAILHOCTH, TTPOIIOPITHH.

IIPpOLCHTHI,

Aaredpanyeckue
BbIpaxkenus (27 4)

byxBennble  BblpaxeHus.  IlepemeHHBIe.
JlomycTtumele 3HA4YCHUS IIEPEMEHHBIX.
DopMyIIBL.

[IpeoOpa3oBanre OYKBEHHBIX BBbIPAKEHUH,
packpbiTHe CKOOOK M NMPHUBEAECHUE MOA0OHBIX
CJIaraeMbIX.

OBnazers anrebpandeckoil TEPMUHOJIOTHEH U CUMBOJUKOM, MTPUMEHATD €€
B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRKCHHUN TPU 3aJaHHBIX 3HAUYCHUSIX
OYKB; BBITIOJIHSTH BBIUMUCIEHUS 110 GOpMYyTIam.

BremonusaTe  mpeoOpazoBaHUS  IIEIOTO  BBIPAKEHUS B
MIPUBEJICHUEM MTOJO0HBIX CIaraeMbIX, paCKphITHEM CKOOOK.

MHOI'OYJICH

CpolicTBa  CTENEHM  C  HATypaJbHBIM | BBINONHATE yMHOXEHHE OHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha

ITOKA3aTEeJIEM. MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

MHuorounensl.  CnoxxeHue,  BblUMTaHue, | OCyHNIECTBIATh  pPa3jIOKEHWE MHOTOYICHOB HAa MHOXHUTEIU IYTEM

YMHOKEHHUE MHOT'OYJICHOB. @opMysbl | BBIHECEHUSI 3a CKOOKM OOLIEro MHOXKUTENsS, HPUMEHEHUs (popMyIbl

COKpAIIEHHOTO  yYMHOXXEHHUsS. Pa3ziokeHue | pa3HOCTH KBaApaTOB, GOPMYJI COKPAIIEHHOTO YMHOKEHHUS.

MHOT'OUYJIEHOB HA MHOKUTEH. [TpumensiTb npeoOpazoBaHHE MHOTOUWIEHOB [UIsl PELICHUS pPa3INYHBIX
3a/1a4 U3 MaTeMaTUKHU, CMEXKHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.
3HAKOMUTBCSI C HCTOPUEN pa3BUTHS MATEMATHKHU.

YpaBuenus VYpaBHeHue, npaBwia  npeoOpa3zoBanus | Pemare nnHeiiHOe ypaBHEHHE C OAHOM MepeMeHHOH, MPUMEHss MpaBuiia
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HepaBeHcTBa (20 1)

YPaBHEHUS, PABHOCUJIBHOCTh YPaBHEHU.
JluHeitHoe ypaBHEHHE C OJIHOM NEPEMEHHOM,
pelleHue JMHEHHBIX YypaBHEHMU. Pemenue
3a/1a4 ¢ IOMOLIbIO YpaBHEHUM.

JInneliHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU
U ero rpaduk.

Cucrema JByX JIMHEWHBIX YypaBHEHUH C
JBYMs IEPEMECHHBIMHU.

Pemenne cucrem ypaBHEHUH CIIOCOOOM
IIOJICTAHOBKHU M CIIOCOOOM CII0KEHUS.

nepexofa OT HCXOAHOTO YPaBHEHUS K PAaBHOCHIBHOMY eMy Oolee
npoctoro Buzaa. IIpoBepsATh, SABIAETCS M KOHKPETHOE YHUCIO KOPHEM
YpaBHEHU.

[TonGupath mpuMepbl Map 4YMcenl, SBISIOIUXCS PELICHHEM JUHEHHOTro
YPaBHEHUS C ABYMS IIEPEMEHHBIMMU.

Crpouth B KOOPAMHATHOM IJIOCKOCTU TpadUK JIMHEHHOrO ypaBHEHHUS C
JOBYMsl TIEPEMEHHBIMHU; IMOJB3YSCh TpauKOM, NPUBOAUTH HPUMEPHI
pEILIEHUs] ypaBHEHUS.

Haxomuths pelieHne CUCTEMbl [BYX JIMHEHHBIX YPAaBHEHHMM C JBYMs
IIEPEMEHHBIMH.

CocTaBisiTh U peliaTh YpaBHEHHE WJIM CUCTEMY YpPaBHEHHUU IO YCIOBHIO
3aJa4i, HWHTEPIPETUPOBaTbH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
IIOJIYYEHHBIN pe3ysbTarT.

Koopaunartpl u | KoopanHara Touku Ha npsAMOi. Ha koopauHaTHOM mnpsiMOM H300pa)xkaTb TOYKH, COOTBETCTBYIOIIHE
rpagpuku. DydHkuum | YucnoBble NpoMeKyTKU. PaccrosiHue MeXIy | 3alaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbl; 3alMCBhIBaTh UX Ha
(24 9) JBYMsI TOUKaMHU KOOPJAUHATHOMU MTPSMOIA. anreOpanvdecKoM sI3bIKE.
[IpsmoyronbHast cucrema KoopauHart Ha | OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3a/1aHHBIM KOOpAMHATAM;
wiockoctu. Ilpumepsl rpadukoB, 3aJaHHBIX | CTPOUTH I'paUKHU HECIOXKHBIX 3aBUCHUMOCTEH, 3aJaHHbIX (OpMyIaMu, B
dopmynamu. YUteHue rpadUKOB PEATBHBIX | TOM YHCIE C TOMOIIBIO ITUPPOBEIX Ja00paTOPHUH.
3aBUCHUMOCTEH. [TpuMeHsTHh, HM3ydaThb NPEUMYIIECTBA, MHTEPIPETUPOBATH TIpaHUuecKuii
[lonsitne  pynkumu. I'papuk  ¢GyHKOuU. | cnocod MNpeAcTaBIeHUS W aHajdu3a  pa3HOOOpa3HOM  KU3HEHHOU
CaoiicTBa (HyHKIHH. uHpOpMaLUH.
Jluneitnas ¢ynkuus. Iloctpoenue rpaduka | OcBauBaTh  NMOHSATHE  (QYHKIUM,  OBJIaAeBaTb  (YHKIMOHAJIHHOU
nuHeWHoW  ¢yHkumu. ['paduk  GyHKUIMU | TEPMUHOIOTHEH.
y = |x]. Pacnio3naBath nuHelHy0 QyHknuo Y = KX + b, onuceiBaTh €€ CBOMCTBA B
3aBHCUMOCTH OT 3Ha4eHHi kodddunmentos K u b.
CtpouTs rpaduku TUHEHHONH HYHKINH, GYHKIUH Y = |X].
Hcnonb3oBate HUGpPOBbIE pecypchl sl HOCTpOoeHUs rpadukoB GyHKIMHA 1
M3y4eHUsl UX CBOWCTB. [IpMBOAMTH mpHMEpHI JIMHEWHBIX 3aBUCHUMOCTEH B
pEAJIbHBIX ITpoLEccaX U SIBJICHUSIX.
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHSTUNA W METONOB | BbiOupaTh, NpPUMEHATH OLEHUBaTh CHOCOOBI  CpPaBHEHMsI  4HCElN,

00001menne (6 1)

Kypca 7 kiacca, 00001eHre 3HAaHUH.

BBIYUCIICHUH, IpeoOpa30BaHMM BbIpaXKEHUH, pEIICHHs YpaBHEHHA.
OCymeCTBISITh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBHM U CaMONPOBEPKY
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pe3yibTara BHIYUCICHUHN, TPeoOpa3oBaHMid, TOCTPOCHUH.
Pemartp 3amaumn U3 peanbHON XKU3HHU, IPUMEHITh MaTEMaTHUYECKUE 3HAHMS
JUISL peLIeHUs 3a1a4 U3 IPYTUuX IpeIMETOB.

Pemrate TekcTOBEIC 3aJa4u, CpaBHHBATD, BBI6I/IpaTB CII0COOBI peICHUA
3aga4u.




8 KUIACC

OO011ee KOJIMYECTBO YacoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)

Yuciaa u | KBagpaTHbIi KOpeHb U3 YUCIIA. B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN

BbIYHMCJICHHS. [lonatne 00  WppaLMOHAIBHOM  YHUCIE. | peYM, BOCIPUHUMATH (CIYyXO3pUTEIbHO U /WM Ha CIyX C y4ETOM YPOBHS

KBagparnbie kopum | JlecaTnunsie NpUOJIMKEHUS | CIIyXOPEUEBOTO Pa3BUTHS OOYUYalOMIMXCS) M JIOCTaTOYHO BHATHO H

(22 v) HUPPALMOHAIIBHBIX YHCEIL. €CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JlencTBUTENbHBIE 4yHUCIa. CpaBHEHHE | JIEKCHKY, a TaK)X€ JIEKCUKY I10 OpraHM3alud y4eOHON [eATEIbHOCTH.
JNEHCTBUTEIBHBIX YHCEIL. BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
Apudmernaeckuii KBaApaTHBIA KOPEHb. JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.
VpaBHEHHE BHA X 2= a. Ilo oxonuanuu Kasxcoou yuebHoU uemeepmu: BOCIPUHUMATh Ha CIyX U
CpoiictBa  apu()METHYECKUX KBaJIPAaTHBIX | BOCIPOM3BOIUTH TEMATHUECKYIO M TEPMHHOJIOTUYECKYIO JEKCUKY YIeOHOH
KOpHEH. ITpeoOpa3oBanue YHCIOBBIX | AMUCLUUIUIMHBI, @ TAKXKE JEKCUKY 0 OPraHU3ally yueOHOM NesTeIbHOCTH.
BBIp@KCHHH,  coaepkamux  KBaapaTHbie | POPMyIHpOBaTh  ONpENEICHUE  KBAJpaTHOTO  KOPHSI M3  YHCIA,
KOpHU. apru(MEeTHUECKOro KBaJIpaTHOrO KOPHSI.

[IpyuMeHsTh oOmepanuio HW3BJICYEHHS] KBAJpaTHOTO KOpPHS U3 4MHCIIa,
UCIOJIB3YS MPU HEOOXOUMOCTH KaJbKYIATOP.

OueHuBaTh KBaJpaTHblE KOPHU LEJIBIMH 4YHUCIAMU M JECSITUYHBIMU
IpOoOsIMU.

CpaBHUBATh U yNOPSJI0UYUBATH pallMOHAJIbHBIE U MppallMOHAIbHbIE YKCIIa,
3alACaHHBIE C IOMOIIBIO KBAJPAaTHBIX KOPHEH.

Wccnenosath ypaBHEHHME X2 = @, HAXOAUTh TOYHBIE M HPHOIMIKEHHBIE
KopHu nipu a > 0.

HccnenoBate  cBOWMCTBA  KBAApPATHBIX KOpPHEH, IPOBOAS
HKCIEPUMEHTBHI C UCIIOJIb30BaHUEM KaJIbKYIATOPA (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(PMETHUECKUX KBAJIPATHBIX KOPHEH; MPUMEHSATh
UX 11 IpeoOpa30BaHus BHIPAKEHUH.

BoemonusaTe npeoOpa3zoBaHUs BBIPAXKEHUM, COJAEpKAIIMX KBaJpaTHbIE
KOpHU. BpIpaxkaTb mnepeMeHHble U3 TE€OMETPHUECKUX U (PU3UUECKUX
dbopmy.

BbluMcnsaTh 3HAYUEHUS BBIPAXKEHWI, COJEpKAIIMX KBaJpaTHbIE KOPHH,

YHCJIOBBIC
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HCIIOJIB3Y: MMPU HGO6XOI[I/IMOCTI/I KaJIbKYJISATOP.

Hcnone3oBaTe B X04€ pCIICHHA 3adad JJIEMEHTAPHBIC IIPEACTABICHUA,
CBsA3aHHBIC C HpI/I6JII/I)KéHHbIMI/I 3HA4YCHUAMU BCIIMYHH.

3HAKOMHTECS C HCTOpHeﬁ Pa3BUTHUA MATCMATHUKHU.

Yucaa )
BbLIYMCJICHUS.
CreneHb ¢  I1eJbIM
noka3zaresem (11 u)

CreneHs ¢ LeTbIM [T0Ka3aTEIEM.
CrannapTHas 3alMCh YUCIIA.

Pazmepsl 00BEKTOB OKpysKaromero Mupa (Ot
JIEMEHTApPHbIX YacTHULl JI0 KOCMHUYECKHX
OOBEKTOB), [UIMTEIBHOCTh TMPOIECCOB B
OKpY’KarolleM MUpe.

CBoiicTBa CTENEHH C IENIBIM MTOKA3aTeJIeM.

@opMyIMPOBaTh ONPEAEICHUE CTENEHH C LEIbIM IIOKA3aTENIEM.
[TpencraBisaTh 3amuch OOJBIIMX M MaJbIX YUCEN B CTaHAAPTHOM BHJIE.
CpaBHUBaTh 4KcIa U BEJIUMYMHBI, 3alIMCAHHBIE C UCIIOIb30BAHUEM CTEIIEHU
10.

Hcnons30Barhk 3ammMch 4YUCEN B CTaHAAPTHOM BUJIE Ui BBIPAKEHUS
pa3sMepoB 0OBEKTOB, JJIUTEIBHOCTH IIPOLECCOB B OKPYXKAIOILEM MUPE.
®opmynupoBaTh,  3amHUChIBATH B CHMBOJIMYECKOH  dopme W
WUTIOCTPUPOBATh IPUMEPAMHU CBOMCTBA CTEIIEHU C LIEJIbIM [T0OKA3aTEIEM.
[IpumeHsTh CBOICTBA CTEMEHW Uil TpeoOpa3oBaHUS  BBIPAKCHUH,
COJepKalluX CTENEHU C LEIbIM I0Ka3aTeaeM. BBINonHATh AEHCTBUS C
YuC/laMH, 3allMCaHHBIMM B CTaHAAPTHOM BUJAE (YMHOXKEHHUE, JEJICHUE,
BO3BE/ICHUE B CTEIEHB).

Auredpanyeckue KBagparusiit TPEXWIECH. Pasnoxenne | Pacno3HaBars KBagpaTHBIA TPEXUJIEH, YCTAHABIMBATh BO3MOXKHOCTH €O
BBbIPa/KeHHS. KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIIH. pa3I0KEHUS HA MHOXKUTEIH.
Ksaaparusblii PacknanpiBaTh Ha MHOXKUTENM KBAAPATHBINA TPEXUIIEH C HEOTPULIATEIbHBIM
TpéxuieH (7 1) JUCKPUMHWHAHTOM.
Aaredpanyeckue Anrebpanyeckas JIpO0Bb. Honyctumble | 3anucbiBaTh  anrebpandeckue  BbhlpakeHus.  Haxoguth — obnacth
BBIPasKCHHS. 3HAUEHUS  TIEPEMEHHBIX, BXOASIIUX B | ONPEAEICHUS PALMOHAIBLHOTO BBIPAKEHUS.
Adaredpanueckas anredbpandeckre  BbIpaxkeHUs.  OcCHOBHOE | BBIMONHATH 4MCIOBBIE MOACTAHOBKU M BBIYMCIATH 3HAUEHUE POOH, B TOM
Apodb (22 4) CBOMCTBO anreOpanyeckoi JpoOu. | YucIIe C MOMOUIbIO KaJIbKYJIATOpA.
Cokpaienue apooei. dopMyIHpoOBaTH OCHOBHOE CBOMCTBO aJIreOpandeckou 1podu u MpUMEHSTh
CrnoxeHue, BBIYMTAHUE, YMHOXKEHHE M | €ro JJis IpeoOpa3oBaHuUs IpoOei.
JIeTIeHUE anredpandecKux npobeil. | BolmonHATh AeMcTBUS ¢ anredpandecKuMu Apo0sMu.
[IpeoOpa3oBanue BbIpakeHMH, cogepkaumx | [IpumeHsTs mpeoOpa3oBaHus BRIpAKEHUN I pelieHus 3aaad. Beipaxarts
anredpanveckue Ipodu. nepeMeHHble U3 GpopMyin (PU3NYECKUX, FEOMETPUUECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAIIUN).
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHATHH U MeTONOB | BbiOupaTh, NpPUMEHATH OLEHUBaTh CHOCOOBI  CpPaBHEHMSI  4HCEN,

00001menne(6 1)

Kypca 8 kinacca, 000011eHIe 3HAHUH.

BBIYUCIICHUH, IpeoOpa30BaHMM BbIpaXKEHUH, pEIICHHUs YpaBHEHUH.
OCymeCTBISITh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBHM M CaMONPOBEPKY
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pe3ysbTara BHIYUCICHUHN, TPeoOpa3oBaHMii, TOCTPOCHUH.
Pemartp 3amaumn U3 peanbHON XKU3HHU, IPUMEHITh MaTEMaTHUYECKUE 3HAHMS
JUISL peLIeHUs 3a1a4 U3 IPYTUuX IpeIMETOB.

Pemrate TekcTOBEIC 3a/ladud, CpaBHHBATb, BBI6I/IpaTI) CII0COOBI pemiCHuA
3aga4u.




9 KIIACC

OO011ee KOJIMYECTBO YacoB — 68 vacos.
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Tembl (TeMaTHYECKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
YpaBHeHnus u | KBagparnoe ypaBHEHHUE. Henonuoe | B meuenue ywebnoeo 200a: TOHUMATh, MPUMEHSITH B CAaMOCTOSITEIBLHOM
HepaBeHCTBA. KBaJI[paTHOE YpaBHEHHUE. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIBHO W/WIM Ha CIyX C y4E€TOM YPOBHS
KBaaparubie dopmyna KOpHEH KBaJpaTHOTO YPAaBHECHHS. | CIyXOPEYEBOTO pa3BUTHUA OOYYAMOIIMUXCS) M JOCTATOYHO BHSITHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienue  ypaBHEHHWil, CBOIOAIIMXCS K
KBaJPATHBIM. [Ipocreitmue IpoOHO-
palOHaIbHBIE YPABHEHHUS.

Pemienne TEKCTOBBIX 3a7ady C MOMOUIBIO
KBaJPaTHBIX YPABHEHUH.

€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
Pacnio3naBaTh KBaJpaTHBIE YpPAaBHEHMUS.

3anuceiBaTh  QOpMYyTy KOpPHEH KBaApaTHOIO ypaBHEHUS; pellarh
KBaJpaTHbIC YPABHEHHSI— ITOJHBIC U HE TTOJIHBIC.

[TpoBOAUTH MpOCTEHIIINE NCCIIETOBAHUS KBAJPATHBIX YPaBHEHUH.

Pemate ypaBHeHMs, CBOASIIMECS K KBagpaTHbIM, C  IOMOIIBIO

npeoOpa3oBaHuil ¥ 3aMEHON EPEMEHHOM.

HabmtoaTe 1 aHaIM3UpOBaTh CBA3b MEXKIY KOPHIMH U KOA(P(UIIMEHTaMU
KBaJIpaTHOI'O ypaBHEHUSI.

dopmynupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO TeOpeMy, IPUMEHATh
3TH TEOPEMBI JUIsl pEIICHUs 3a1a4.

Pemate TekcTOBBIE 3a7auM anreOpanMyecKUM CIOCOOOM: NMEPEXOIUTh OT
CJIOBECHOM (POpPMYIMPOBKM YCJIOBUS 3afauydl K anredpandeckoil mMopenu
NyTéM COCTABJIEHUS YpPaBHEHHUS; pelIaTh COCTABJIEHHOE YpaBHEHHUE;
MHTEPIPETUPOBATH PE3YNbTAT.

3HAKOMUTbHCS C UCTOPHEH Pa3BUTHUS alreOpsl.

YpaBuenus "
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JInneiinoe ypaBHEHUE c IBYMsI
MEPEeMEHHbIMH, €ro rpaduk, MOpUMEpHI
peLIeHUs] YPaBHEHUH B LENbIX YHUCIIAX.

Pacnio3naBaTh TMHENHBIE YPABHEHUS C ABYMS IIEPEMEHHBIMMU.
Crpoutp rpaduku JUHEHHBIX YpaBHEHHUH, B TOM YHCIE HCIONb3YS

1U(POBBIE PECYPCHI.
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(159) Pewrenne cucrem IByX JIMHEHHBIX YpaBHEHUN | PazinuaTe napajienbHble U IEPECEKAOIINECS IIPSIMBIE 110 UX YPAaBHEHHUSM.
¢ nByMms nepeMeHHbIMH. [Ipumepsl pemeHus | Pemate cuctemsl IByX JIMHEWHBIX YPaBHEHMH C JBYMs INEPEMEHHBIMU
CUCTEM HEIMHEWHBIX YPAaBHEHHMM C JBYMS | IIOJCTAHOBKOW U CIIOKECHHEM.
IIEPEMEHHBIMH. Pemare mnpocreimme CHCTEMBI, B KOTOPBIX OJHO W3 YypPaBHEHUH HeE
I'paduueckas MHTEpHpeTalusi ypaBHEHUS C | SIBISETCS JTUHEHHBIM.
JBYMs IEPEMEHHBIMU U CUCTEM ypaBHEHMH c | IIpuBoauTh rpaguueckyro MHTEPIPETALUIO PEILCHHUsS] YPABHEHUS C JIByMs
JBYMS IIEPEMEHHBIMHU. IIEPEMEHHBIMU U CUCTEM YPaBHEHHUU C JBYMS IIEPEMEHHBIMHU.
Pemenne TekcTOBBIX 3agad C MOMOUIbIO | PemaTh TekcTOBbIE 3a/1aun allre0pandeckuM CrocoOOM.
CUCTEM YpaBHECHMM.
YpaBHeHnus u | UncnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpoOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MIUIFOCTPUPOBATH UX HA
HepaBeHCTBA. HepaBeHcTBO ¢ OgHOM  NEpPEMEHHOH. | KOOPAMHATHOM MPSIMOM, JOKA3bIBATH aIreOpanyecKu.
HepaBencrpa (14 4) JIuneitnbie HEPABEHCTBA c oaHoi | [IpumeHsATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
nepeMeHHo wu wux pemeHue. Cucremsl | Pemate JiMHEWHBIE HEPAaBEHCTBA C OJHOW TIEPEMEHHOW, H300pakaTh

JIMHEWHBIX HEPABEHCTB C OJHOM MEpPEMEHHOMI
U UX pEUICHHUE.

N3obpaxenue pelieHust JIMHENHOTO
HEpAaBEHCTBA M KX CHCTEM HA YHCIIOBOU
MPSIMOM.

pelIeHre HEPABEHCTBA HA YMCIOBOM MIPSMOIA.
Pemate cuctembl JTMHEWHBIX HEPABEHCTB, M300paxkaTh PEIICHUE CHCTEMBbI
HEPABEHCTB Ha YMCIIOBOM MPSIMOU.

®ynkuuu. OCHOBHbIE
nousitus (6 4)

[Tonstre Gpynkmuu. O6IACTh ONPEICICHUS H
MHOXeCTBO 3HaueHuil ¢yHknun. CrnocoObl
3aanus QyHKIIAN.

I'papux Qynxmuu. CpoiicTBa (QyHKIMM, HX
oToOpakeHHne Ha rpaduke.

Hcnonp30BaTh GyHKIMOHATHHYIO TEPMHHOJIOTHIO U CUMBOIIUKY.
Bbruucnate  3HaueHus — QyHKUuH, 3agaHHBIX  (opmynamu  (IIpH
HEOOXOJUMOCTH HCIIONIb30BaTh KaJbKYJSATOp); COCTaBIATh TaOJIMIIBI
3HAYeHUH QYHKIUH.

Ctpouts 1o Toukam rpa@uku QyHKIIH.
OnwuceiBaTh  CBOMcTBa  (YHKIMH  Ha
MIpE/ICTaBICHMUS.

Hcnonb30BaTh GYHKIMOHAIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
HccnenoBath npuMepsl rpa@UKoB, OTPAXKAIOIIMUX peabHbIE NMPOLECCH U
apieHus. [IpuBoANTH mpUMeEpHl INPOLIECCOB M SBIEHUM C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPaMMbl ISl MOCTPOEHHs TpaduKOB
(GYHKIMI U U3Y4YEeHHsI UX CBOWCTB.

ocHOBe €€ rpaduueckoro

Oyukuuu. Yuciaosbie
¢yskumnu (10 4)

Urenne U mocTpoeHue rpadukoB (yHKIHH.
[Tpumeps! rpadukoB QyHKIMIA, OTpaskarOIIUX

PacniozHaBath BHIBI H3y4daeMbIX (yHKUMN. [loka3piBaTh cXeMaTHYeCKH
M0JIO)KEHHE Ha KOOPJMHATHOM IJIOCKOCTH TpauKoB (YHKIMH BHUIA: Y =
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peabHbIe POLIECCHI.

@OyHKIUY,  ONKCHIBAIOIIKME  NPAMYK) |
00paTHYIO MPOIMOPIIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. ['nnepodona.

Ipaduk GpyHkuuM y = x2,

Oyuxmmn y = x%,y = x5,y = VX, y = |x];
rpaduuecKoe pelieHue ypaBHEHHH W CHCTEM
YpaBHEHUM.

x2,y=x3y=+xy=|x|

Hcnonb3oBate  (yHKUMOHAIBHO-TpaQUUECKUE  IMPEACTaBICHUS s
pELICHUS U UCCIIEI0BAHNs YPABHEHUN U CUCTEM YPABHEHUM.

[TpumensTh LU POBBIE PECYPCHI IS TOCTPOEHUS IPaUKOB QYHKIU.

IToBTOpEHUE
00001enne (6 1)

[ToBTOpEHHE OCHOBHBIX MOHSTHI U METOJ0B
KypcoB 7, 8, 9 kinaccoB, 00001IeHIEe 3HAHHA

BeiOupare, HpUMEHATb, OLEHUBATh CIIOCOOBI  CpPaBHEHUs  YHCel,
BBIYUCIICHUH, Ipe00pa30BaHM BEIPAKEHUH, PEILICHHUS YPAaBHEHUH.
Ocy1ecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ICUCTBUM M CaMOIPOBEPKY
pe3ynbTaTa BRIUMCICHUHN, TPeoOpa3oBaHuid, TOCTPOCHUH.

Pemarp 3anaun U3 peanbHON KU3HU, IPUMEHITh MATEMAaTUYECKUE 3HAHUS
JUISL pEeLLIEHUs 3a1a4 U3 IPYTUX IPEIMETOB.

Pemate TekcToBblE 3aJaud, CpPaBHHUBATh, BHIOUPATH CIIOCOOBI pEILICHUS
3a/1a4ul.




10 KIIACC

OO01ree koJimuecTBO 4acoB — 136 gacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH oﬁyqamumxca

0JI0KN/MOLYJIH)

Yuciaa u | PanmonanpHble  4YuWCia, HWppalvoHaNbHBIE | B meueHue yuyeOHO20 200a: TIOHMMATh, IPUMEHSATH B CaMOCTOSITEIBHOMN
BbLIYHCJICHUS. qucia, KOHEYHEIE u OCCKOHEYHBIC | peYH, BOCIIPUHUMATH (CIyXO3PUTEIBHO /WM Ha CIyX C Y4€TOM ypPOBHS
JleiicTBUTEIbHBIE JICCATUIHBIC Ipoow. MHOKECTBO | CIIyXOpEUYEBOTO Pa3BUTHs OOYYAIOMIMXCs) M JIOCTATOYHO BHSATHO H
yucaa (13 4) JEUCTBUTEIbHBIX YHUCEN; JICMCTBUTEIIbHBIC | €CTECTBEHHO BOCIPOM3BOJAUTh TEMAaTUYECKYID M TEPMHUHOJIOTHYECKYIO

grclia Kak OECKOHEYHBIE JACCATUYHBIC TPOOH.
B3anMHO OJJHO3HAYHOE COOTBETCTBHE MEXIY
MHOXKECTBOM  JICHCTBUTEIIBHBIX YHCEN W
MHOKECTBOM TOYEK KOOPJAWHATHOM MPSMOH.

CpaBHenue JIEHCTBUTEITBLHBIX qucen,
apudmeTnyeckue JENCTBUSA c
JNEHCTBUTENLHBIMU YHCIIAMH.

[Tpubnmxénnoe 3Ha4YEHHE BEJINYUHBI,

TOYHOCTh MPUOTMHKCHHUS.
Oxkpyrnenue uyucen. Ilpukmaka u  oneHka
pe3yJIbTaTOB BEIYMCIIEHUM.

JEKCUKY, a TaKKe JIEKCUKY [0 OpraHu3aluud Y4eOHOU JAesITeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrmons3oBaTh NaKTHIBHYIO (YCTHO-
JMAKTHIBHYIO PEUb) B KAYECTBE BCIOMOTATENILHOTO CPEACTBA OOIICHUSI.

Ilo oxoHuanuu xasxicoou yyeOHoOU uyemgepmu. BOCIPUHUMATh Ha CIyX H
BOCTIPOM3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JTUCIUILIMHBIL, 8 TAKXKe JIEKCUKY 10 OpraHU3aIii Y4eOHOM e TeIbHOCTH.
Pa3BuBarh npeacraBieHus O YUCIaX: OT MHOXECTBA HATYPAJIbHBIX YUCEN
JI0 MHOKECTBA JCHCTBUTENLHBIX YHCEI.

O3HaKOMUTBCS C BO3MOKHOCTBIO TIPEACTABJICHUS JICUCTBUTEIHLHOTO YHCIIa
Kak OCCKOHEUHOH JeCATUYHOM  JpoOH, TPUMEHATH JCCSITHYHBIC
MPUOJIMKEHUS PAlMOHAIBHBIX U UPPAIMOHATBHBIX YHCEIL.

N300paxaTh NeHCTBUTENbHBIE YUCIIa TOYKAMUA KOOPJUHATHON MPSIMOI.
3anuceiBaTh, CPABHUBATH U YIIOPSA0UNBATH IEUCTBUTEIHHBIC YUCIIA.
BrImonHsaTh, coueTass yCTHbIE M MHCbMEHHBIE TPUEMBI, apu(METHUYECKHE
JICUCTBUS C PalMOHAJbHBIMA YHWCIAMH; HAXOJWUTh 3HAYEHUS CTENEHEH C
LEJIBIMUA IIOKA3aTelIMU W KOPHEH; BBIYUCIATH 3HAYEHUS YUCIOBBIX
BBIPAKCHUI.

[Tonyunts TmpeacTaBIeHUE O 3HAYUMOCTH JICWCTBUTENIBHBIX YHCEN B
MPAKTUYECKOM eI TETbHOCTH YEIOBEKA.
AHanmu3upoBaTb W J€NaTh  BBIBOJIBI O
JIEUCTBUTEIILHOTO YMCIIa MPU PEIICHUH 3a/1a4.
OKpyriarh ACUCTBUTEIbHBIE YMCIA, BBIIONHATh MPUKUIKY pe3ybTaTa
BBIYMCIICHHM, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAKECHMIA.

3HAKOMUTHCSI C UCTOPUEHN pa3BUTHS MATEMATHUKHU.

TOYHOCTH Ipu OJIMOKCHUS
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YpaBHeHnus "
HepaBeHCTBA.
YpaBHeHus1 ¢ OJHOM
nepemMenHoii (19 4)

JInneiiHoe ypaBHeHue. PenieHue ypaBHEHHI,
CBOIAIIUXCS K JINHEHHBIM.

KBagparnoe YpaBHEHHUE. Pemenne
YPaBHEHMH, CBOIAIIUXCA K KBaJpaTHBIM.
bukBaznpaTHbie ypaBHEHUS.

[Ipumepsl pelieHus ypaBHEHHH TpETbel U
YeTBEPTOM  CTENIEHEHW  Pa3jOKEHHEM  Ha
MHOKHTEIIH.

Pemenue 1poOHO-paIMOHATIBHBIX YPABHEHHIA.
Pemienue TeKCTOBBIX 3a/ad anredpanyecKum
METOJO0M.

OcBauBatp, 3a1IOMUHATh U IPUMEHSATH rpa)uuecKue METO/IbI TP PEIICHUH
YPaBHEHHI, HEPABEHCTB U UX CUCTEM.

Pacnio3naBath nesbie v ApoOHBIE YpaBHEHUSI.

Pemarp nuHENWHbIE U KBaJpaTHbIC YPABHECHMsI, YPAaBHEHUS, CBOASAIIMECS K
HUM, IPOCTEUIINE APOOHO-PALMOHATBHbBIC YPAaBHEHHS.

ITpenyiarate BO3MOXKHbIE CIIOCOOBI PELIEHUs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIMH CIIOCOOAMHU.

3HAKOMUTHCA ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU.

YpaBHeHust 7
HepaBeHCTBA.
Cucrembl ypaBHeHUil

JIuHeliHOe ypaBHEHHUE C IByMs IIEPEMEHHBIMU
U ero rpaduk.
Cucrema JIBYX JMHCWHBIX YpaBHEHHH C

OcBauBaTh M NPUMEHATH NPUEMBI PEIIEHUS CHCTEMBl ABYX JIUHEHHBIX
YpPaBHEHUN C JByMs IIEPEMEHHBIMU M CHUCTEMBl JBYX YpPaBHEHHW, B
KOTOPBIX OJJHO YPAaBHEHHUE HE SABJIACTCS JIUHEHUHBIM.

(19 9) IBYyMsi TepeMeHHbIMH © e€ pemienue. | Mcrmonb3oBaTh  (QyHKUMOHANBHO-TpaUyecKne  MPEACTABICHHUS  JUIA
Pemenue cuctem OByX ypaBHEHUH, OHO M3 | PELICHUS M UCCIICAOBAHUS YPAaBHEHUM U CHCTEM.
KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOPOH | AHAIM3UPOBATh TEKCTHI 33/a4, pelaTh WX alreOpandecKuM CIOCoOOM:
CTEIICHH. HepeXOAUTh OT  CJIOBECHOM (OPMYJIMPOBKM  yCIOBHUS 3aJaud K
I'paduueckas ~ wWHTEpHpeTanHs  CHUCTEMBI | aNreOpanvdeckoil Mojaenn IyTéM COCTABICHHS CHUCTEMBI ypaBHEHHU;
YPaBHEHHUH C IByMs IEPEMEHHBIMH. pemars COCTaB JIEHHYIO CHCTEMY YPaBHEHHMH; HHTEPIPETUPOBATH
pe3ynbTar.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI MATEMATHUKH.
YpaBHeHus u | UncnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurare, 3amuceiBaTh, IOHMMATb, HWHTEPIPETUPOBATh HEPABEHCTBA;
HEPaBEHCTBA. JIuneiinbie HEPAaBEHCTBA c OJIHOM | UCTIOJIB30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBenctBa (21u) IIEPEMEHHOM U UX pELICHUE. BomonHaTe  mpeoOpa3oBaHUS ~ HEPABEHCTB,  HMCHOJIb30BaThb IS

CucremMpl JMHEWHBIX HEPABEHCTB C OIHOU
IIEPEMEHHOM U UX pELICHUE.

KBaznpaTHble HEpaBEHCTBA U X PELLEHUE.
I'padmueckas uHTEpHpeTanusi HEPABEHCTB U
CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacrio3HaBaTh TMHEHBIE U KBAJAPATHBIC HEPABEHCTBA.

Pemate JWHEHHBIE HEPABEHCTBA, CHUCTEMbl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPaBEHCTB, BKIIFOYAIOIIMX KBAJIPaTHOE HEPABEHCTBO, U pelIaTh
uX; 00CYX/1aTh MOJy4YE€HHbIE PEIICHUS.

N300paxaTh pelnieHre HEpaBEHCTBA U CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Pemars KBaJIpaTHbIE HEpPaBEHCTBA, WCTOJIb3YS rpadudeckue
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MMpCaACTaBJICHH.
OcBauBarth u IIPUMCHATH HEPABCHCTBA IIPpHU PCUHICHUU Pa3JIMYHBIX 3a1a4, B
TOM YHUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX.

®Oyuknuu (21 4)

KBagparnunas ¢ysknusa, e€ rpaduk u
coiicTBa. Ilapabona, KOOpAMHATHI BEPIIMHEI
napaboJibl, OCb CHMMETPHUU MapadoJIbl.

Crenennpie (QYHKIMHM C  HATypaJbHBIMU
nokazaTessiMu 2 U 3, ux rpaduKy U CBOMCTBA.

I'papuxu pynkumii: y =kx, y=kx +b, y :E,
y=x*y=x%y=vxy=|xl.

Pacnio3HaBath  BHABI ~ H3ydaeMblX  (DYHKIMI;  WUIIOCTPUPOBATH
CXEMaTHUYECKH, OOBSCHATH PACIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB Gynkuuii Buna: y =kx, y=kx +b, y :E, y=x2,y=x3y=vVxy
= |x|B 3aBucMMOCTH OT 3HA4YeHUH KOI(PDHUIMCHTOB; OMUCHIBATH HX
CBOMCTBA.

PacrniozHaBaTh KBaipaTUYHYIO QYHKLHIO IO (hopMyIIe.

IIpuBOAUTH NpUMEpPHI KBAIAPATUYHBIX 3aBUCUMOCTEN W3 PEAIIbHOW JKHU3HU,
bu3uKu, reoMeTpuu.

BeusiBiisiTe 1 000011aTh 0COOCHHOCTH TpaduKa KBAAPATUYHON (PYHKIIUH
y =x%+bx +c.

Crpouth 1 M300pakaTh CXeMAaTUYECKH TpapUKU KBAJAPATUYHBIX ()YHKIIHH,
3a1aHHBIX (QopMyldaMu BHAa y = ax?, Y = ax? + @, Y = a(X + p)?,
y = ax? +bx + C.

AHaIM3UpOBaTh U NPUMEHATH CBOMCTBA H3YyYEHHBIX (YHKIMH I UX
MOCTPOCHHMSI, B TOM YHCJIE C TOMOIIBIO U(POBBIX PECYPCOB.

YuciaosBble
NOCJIEeA0BATEILHOCTH
(21 v)

[ToHATHE YUCITOBOM MOCIEA0BATENIBHOCTH.
3agaHue MOCIeN0BaTENbHOCTH PEKYPPEHTHON
¢bopmyoit u hopmysoit N-ro vseHa.

Apudmernueckas u reoMeTpuyecKas
IIPOrPECCHUMU. DopmyIibl n-ro YJeHa
apupMeTHuIeCKOn u reOMETPUYECKOMN

IIPOrPECCUi, CYMMBI IIEPBBIX N YICHOB.
N300paxenne wieHOB apupMETHUYECKOH WU
T€OMETPUYECKON IPOTPecCUil TOYKAMHU Ha
KOOPJIWHATHOM IIOCKOCTH.

JIMHEHBIN U YKCIIOHEHIMAJIbHBIA POCT.
Cno>xHbIE ITPOLICHTHI.

OcBauBaTh W MNPUMEHATh HHJEKCHbIE 0003HAUEHUs, CTPOUTH pEYEBbIE
BBICKA3bIBaHUS C MCIOJIb30BAaHUEM TEPMHUHOJIOIMH, CBSI3aHHOM C MOHSITHEM
MOCJIE0BATEIBHOCTH.

AnanuzupoBath ¢GopMylny N-TO 4ileHa TOCIEI0BATEILHOCTH  WIIH
PEKYpPPEHTHYI0 (OpPMYILy M BBIUUCIATH WIEHBI MOCJIEI0BATEIbHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYJIaMHU.

VYcTaHaBiIMBaTh 3aKOHOMEPHOCTb B TIOCTPOEHUHM IOCIEN0BATEIBHOCTH,
€CJIM BBIMKMCAHBI IEPBbIE HECKOJIBKO €€ YJICHOB.

Pacnio3HaBaTh apu(MeTHUECKyl0 U TEOMETPUUYECKYIO MPOTpPecCuu IpH
Pa3HBIX CIIOCO0axX 3a/aHMs.

Pemate 3a1aun ¢ ucnosib30BaHueM (HopMys N-To wieHa apupMeTHIecKon 1
T€OMETPHUYECKON MPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh Wi€Hbl MOCIEIOBAaTEILHOCTH TOYKAMU Ha KOOPAWHATHOMN
MJIOCKOCTH.
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PaccmarpuBarh INpuMephl NPOLIECCOB U SBJICHUM W3 PEAIbHON JKHU3HU,
WUTIOCTPUPYIOIINE HM3MEHEHHE B apu(METHUYECKOW MpOrpeccuu, B
reOMETPUYECKOM POTPECCUH; n300paxkaTh COOTBETCTBYIOILINE
3aBHCHUMOCTH TpapuuecKH.

Pemate 3amaum, cBsI3aHHBIE C YHCJIOBBIMH ITOCIIEAOBATEILHOCTSIMH, B TOM
qycie 3aJadd U3 peajbHOW JKHU3HM C HCIHOJIb30BaHUEM LU(POBBIX
TEXHOJIOTHH (JIEKTPOHHBIX TAOJHII, TPAQUISCKOTO KAIBKYISATOPA H T.I1.).
Pemarp 3a1aun Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE 33/1a4U U3 PEAIbHOM
NPAKTUKHU (C UCTIOIB30BAHUEM KAIBKYIISATOPA).

3HAKOMUTBHCS C UCTOPHEH pa3BUTHS MaTEMAaTHKH.

IToBTOpEHUE, Uucna u BbIUMCIEHUS (3alUCh, CpaBHEHHE, | BocpuHUMaTh (CIyXO3pUTENBPHO W/MIM Ha CIyX C Y4€TOM YpOBHS

o0o01IeHHE, JNEUCTBUS C JIGHCTBUTEIbHBIMM YHCJIAMH, | CIyXOPEUEBOIO0 Pa3BUTHs OOYYAIOUIMXCS) U ONEPUPOBATH CIEAYIOLUIMMHU

cucTeMaTu3anus YHCIIOBasi TpsMasi; MPOIEHTHI, OTHOIICHHUS, | HOHATHSIMHU: MHOYECTBO, MOJIMHOXECTBO, orepanuu Haj

sHanmii> (22 ) IPONOPLMHU;  OKpyIJIeHHe, MNpuOImKeHue, | MHOKecTBaMU.Vcroap30BaTh rpaduueckoe NpeacTaBIeHue MHOXKECTB s
OLIEHKA;  peImIeHHe  TEKCTOBBIX  3a/ay | ONMCAHUS pPEaJTbHBIX IPOIECCOB W SBJICHUH, NMPHU PEHICHWH 33734y U3
apu(pMETHYECKUM CIIOCOOOM). JIPYTUX y4eOHBIX MTPEIMETOB.

AKTyanu3supoBaTb TEPMUHOJIOTHUIO U OCHOBHBIE JEWUCTBHUSA, CBA3aHHbBIE C
YHCJIaMU: HaTypaJbHOE YMCIIO, IPOCTOE U COCTABHOE YHCIIA, JEINMOCTb
HAaTypaJbHBIX YHCEI, IPU3HAKU JCIUMOCTH, LEJI0€ YNUCI0, MOAYJIb YHCIA,
OOBIKHOBEHHasi M JecATWYHas JApoOHM, CTaHAApPTHBIM BHJ YHUCIA,
apu@MeTHuecKuil KBaJIpaTHbIN KOPEHb.

2 Hpe,[[YCManI/IBaCTCH IMOBTOPCHUE 3JIEMCHTOB COJACPIKAHUA yqe6H0171 JUCHUIIIINHBI, OCBAWMBABLICTOCS Ha 1-5 rogax 06y‘l€HI/IH Ha YpOBHC 000. ,HOHYCKEICTCSI pacnpeeiieHue
JAHHOTI'O MaTe€puaia o COOTBECTCTBYIOINUM TEMATUICCKUM pa3aciaM, OCBAUBAEMbIM Ha 6-oMm rony 06y‘{€HI/I$I Ha ypOBHE 000.
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HavaneHuble moHaTus reomeTpuu. Touka, mpsiMasi, OTPE30K, Jy4. YTOIL
Buasl yrios. BepTukanbHble M CMeXHbIE yIibl. buccekrtpuca yria. JlomaHas,
MHOTOYroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH.

TpeyronpHuk.  BeicoTra, MeauaHa, OuccekTpuca, HMX  CBOWCTBA.
PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYIrOJIbHUKMU. Hepasencrtso
TPEYTOJIbHHUKA.

CBoiicTBa W TNPU3HAKKM PABHOOEIPEHHOrO TpeyrojpHuka. IIpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBoiicTBAa W NOpHU3HAKKM MOapaJiedbHbIX mpsAMbIXx. CymMma  yrjioB
TPEYTOJbHUKA. BHEIIHUE YTIIbl TPEYTOJIbHHKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIiie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe wmecTo TOYeK. buccekTpuca yrima H  CEpEeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy>XKHOCTb M KpyI, XOpJa M JHaMeTp, HuX cBoWcTBa. B3ammHoe
PacIoJIoKEHUE OKPYKHOCTH U npssMoi. KacartenbHas u ceKymas K OKpy>KHOCTH.
OKpyXHOCTb, BOUCaHHas B Yyroj. BrnucaHnHas u oONHCaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHble
Cillyyau MapajjiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA H MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meton ynBoenus meavansl. LleHTpanbHas cMiMMETpHs.

Teopema dasieca u Teopema O HPONOPLUOHAIBHBIX OTpe3kax. Cpennue
JIMHUAW TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHuUKa.

[TogoGue TpeyroapbHukoB, Kodhduiment noaodus. [Ipusznaku momoOus
TpeyroiabHUKOB. [IpumMeHeHue mogooust Mpu pelieHnH MPaKTHIECKUX 3a/1a4.

CaoiicTBa miomaaei reomeTpudeckux ¢uryp. DopMynbl IS TUIOMIAIA
TpeyrojbHUKa, HapaiersorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIOMaaAeh
NMOI00HBIX GUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.
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9 KUIIACC

CuHyC, KOCHUHYC, TAaH['€HC OCTPOrO YIJIa HPSAMOYTOJILHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yrioB B 30°, 45° u 60°.

BrnycanHble M LEHTpanbHBIE YIVIBL, YTOJd MEXAY KacaTelbHOW U XOPAOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YEeThIPEXYTOJIbHUKNA. B3auMHOE pacmnoiokKeHne AByX OKpykHocrer. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHreic yraoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYJIbI IPUBEIACHMUSL.

Pemenue TtpeyronbHukoB. TeopemMa KOCHMHYCOB U TeOpeMa CHHYCOB.
Pemenne mnpakTH4eCKMX 3aJad C HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U
TE€OPEMBI CUHYCOB.

[TpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MNpPOU3BENEHUHU OTPE3KOB XOPA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, mmmHa (MOAy’db)  BEKTOpa, COHANpaBICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HallpaBJICHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpAllMM HaJ BEKTOpamu. PaznojkeHHe BEKTOpa IO JABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIsApHOE ITPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKACHUS IUIMH U YIJIOB.

10 KITACC

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPY>KHOCTH
B KOOpAMHATAX, [IEPECECUCHUE OKPYKHOCTEN M NPsIMBIX. MeTox KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOrOYroJIbHUKU. JlnmuHa OKkpykHOCTH. ['pagycHas wu
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH Iyr okpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsl TJIOCKOCTH W BHYTPEHHHE CUMMETpUu (Guryp (dJIeMeHTapHbIE
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



Temarrueckoe MIaHUPOBAHUE 10 TEOMETPHUH MTPEICTABACHO 110 rojgam ooyuenus (7—10 kimacchr).
OcCHOBHBIE BUBI JEATEILHOCTH O0YyUAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH KaXKJ0M TeMbl U HAMPABIICHBI HA JIOCTH)KCHHE
IUTAHUPYEMBIX pe3yslbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXET OBITh PaCcIIMpPeH WIM COKpalléH — C y4EToM

BO3MOXHOCTEH M OrpaHUYEHUN 00yJarOMINXCs, 00YCIOBICHHBIX CTPYKTYPOH HApPYIICHUS MIPH TIYXOTeE.

7 KIIACC

OO0111e€ KOJIMYECTBO YacoB — 68 "acos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
IIpocreiimmue [Ipocreiime  reoMeTpuueckue OOBEKTHI: | B meuenue yuebHoeo 200a: TOHUMATh, NMPUMEHITh B CAMOCTOSATEIHHON
reoMeTpuyecKue TOYKH, MpsIMbIE, Iy4un H yIJIbl, | PeYd, BOCIIPUHUMATH (CIYXO3PUTENBHO W/WUJIM HA CIyX C Y4ETOM YPOBHS
durypsi 71 HX | MHOTOYTOJIbHUK, JIOMaHas. CIIyXOpEUYEBOTO pa3BUTHUSL OOYYAIOIIMXCS) W JOCTAaTOYHO BHATHO U
cBoiictBa. U3mepenne | CMeXHBIE U BEPTUKAIbHBIE YTJIbI. €CTECTBEHHO BOCIPOHM3BOAUTH TEMAaTHUYECKYI0 U TEPMHHOJIOTHYECKYIO
reoMeTpu4YecKux Pabora ¢ mpocTelmumMu 9epTeRaMu. JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3aluyd Y4eOHOU AesITeIIbHOCTH.

Beau4uH (14 4)

N3mepenue NUHEWHBIX U YIJIOBBIX BEJIUYUH,
BBIYHMCIICHHE OTPE3KOB U YTJIOB.

[Tepumerp u muomaab GUryp, COCTaBICHHBIX
U3 MPSIMOYTOJIbHUKOB.

BeimonusaTe ¢oHeTnueckyro 3apsaaky. Mcnosnp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIECHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLMIUIMHBIL, @ TAKXKE JISKCUKY IO OpraHu3aluy y4eOHOH 1eATeIbHOCTH.
@OopMyJIMPOBATh OCHOBHBIE ITIOHATHS U OIIPEIEIICHHUS.

Pacrio3HaBaTh M3y4deHHbIE T'e€OMETpUYECKHE (UTYpBI, ONPEAETATh HX
B3aMMHOE PACIIOJIOKEHUE, BBIIIOIHATD YEPTEXK 110 YCIOBHIO 3a1a4H.
IIpoBOAUTE MPOCTENIINE IIOCTPOCHUS C IIOMOLIBIO LUPKYIIS U JINHEUKU.
W3mepsaTe JMHEHHBIE W YIVIOBBIE BEJIMYMHBI TE€OMETPUYECKHX U
NPAaKTUYECKUX OOBEKTOB.

OnpenensTh «Ha IJ1a3» pa3Mepbl peallbHbIX 00BEKTOB, MPOBOJIUTH IPyOyIO
OLICHKY MX pa3MeEpOB.

Pemate 3a1aun Ha BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Pemate 331241 Ha B3aUMHOE PacIoNOXEHUE TEOMETPUIECKUX UTYD.
[TpoBoauTh KiIaCCU(UKALNIO YIJIOB, BBIYUCIATH JIMHEHHBIE U YIJIOBBIE
BEJIMYMHBI, IPOBOIUTH HEOOXOJMMBIE TOKa3aTeIbHbBIE PACCYKICHHS.
3HAKOMUTBCSI C HCTOPUEN pa3BUTUS TEOMETPHUH.

TpeyronbHuku (22 )

Ilonsatue o paBHBIX  TPCYroJibHHUKAaX U

Pacno3naBath nmapbl paBHBIX TPCYTOJIbHUKOB Ha TOTOBBIX UYCPTCI)KAX (C
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MEpPBUYHBIE  TIPEJCTABICHUS O  PaBHBIX
(KoHTpY?HTHBIX) ¢urypax. Tpu mnpuzHaKa
paBEHCTBA TPEYTOJILHUKOB.

[Ipu3znaku  paBeHCTBA  MPSIMOYTOJIBHBIX
TPEYTOJTHHUKOB. CBoiicTBO MeMaHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpeHHBIC u PaBHOCTOPOHHUE
TpeyroabHuku. [lpu3Haku ©  CBOMCTBa
paBHOOEIPEHHOTO TPEYTOJILHUKA.

[IpotuB OomblIel CTOPOHBI TPEYroJIbHUKA
JISKHAT OOJBIIHIA YTOJI.

[Ipocreiimne HepaBeHCTBAa B TEOMETPHH.
HepaBencrBo TtpeyronsHuka. HepaBeHCTBO
JIOMaHOM.

[IpssmoyronbHbBIN TpeyronbHuk ¢ yriaom B 30°.
[lepBple TMOHATHS O [IOKA3aTeNbCTBaX B
TCOMETPHH.

YKa3aHHUEM IIPU3HAKOB).
BeiBoguth cieacTBus (paBEHCTB COOTBETCTBYIOLIMX —JIEMEHTOB) U3
pPaBEHCTB TPEYTOJbHUKOB.

@opMyIHpoOBaTh  OMpPENENCHUS:  OCTPOYTOJIBHOTO,  TYMOYIOJBHOTO,
HOPSMOYTOJIBHOTO, PAaBHOOEIPEHHOI0, PaBHOCTOPOHHETO TPEYroJbHUKOB;
OMCCEeKTPUCHI,  BBICOTHI,  MEIUAHbl  TPEYrOJIbHUKA;  CEPEIUHHOTO

NEePIEHINKYIISIpa OTPE3Ka; IEPUMETPA TPEYTOJIbHUKA.

dopmynupoBaTh CBOHCTBA M MIPU3HAKK PAaBHOOEAPEHHOI'O TPEYTOJIBHHKA.
CtpouTh YepTexu, pemaTh 3aJayd C TOMOIIBI0 HAXOXJIEHHUS paBHBIX
TPEYrOJIbHUKOB.

[TpuMeHSATh TpPHU3HAKK paBEHCTBA NPSAMOYTOJBHBIX TpPEYrOJbHUKOB B
3aja4ax.

Hcnonb30Bate MU(POBBIE pECYPChI I UCCIEAOBAHUS CBOMCTB N3Y4aeMBbIX
buryp.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTUS TEOMETPHUH.

IMapanyeabHbie
npsiMble, CyMMa yIJI0B
Tpeyroabuuka (14 1)

[TapannensHble NpsAMbIC, X CBOMCTBA, [14ThIi
noctynar EBximpma.  Hakpecr nexamue,
COOTBETCTBEHHBIE U OJHOCTOPOHHME YIJIbI
(ob6pa3oBaHHbIE npu NepeceyeHn !
napajuleNbHbIX MPSAMBIX cekyrei). [Ipu3zHak
MapaJUIEIbHOCTH MPSIMBIX 4Y€pe3 PaBEHCTBO
pacCTOAHUM OT TOYEK OJHOW MpsAMOU 10
BTOPOM NPSMOM.

®opmynupoBaTb  MOHSATHE
IIPAKTUYECKUE TPUMEPHI.
N3yuaTh cBOMCTBA yIioB, 00pa30BaHHBIX MPH MEPECEUEHUH MapalieIbHbIX
MPSIMBIX CEKYIIEH.

ITpoBoaMTh 10KA3aTeNbCTBA MAPAJUIENBHOCTH ABYX NPAMBIX C IOMOIIBIO
YIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUN ITUX MPSIMBIX TPETHEH MPAMOIA.
Bbr4uciasaTe CyMMy YITIOB TPEYTOJIbBHUKA U MHOTOYTI'OJIbHUKA.

Haxoauth uyucioBble U OyKBEHHbIE 3HAUEHHUS YIJIOB B T'€OMETPUUYECKUX

ImapajiCJIbHbIX IIPsAMBIX, HaxoauTb

Cymma YTJIOB TPEYroJIbHUKA U | 33]]a4ax C HCIOJb30BAaHUEM TEOPEM O CYMME YIJIOB TpPEYTOJIbHHKA U
MHOTOYT'OJIbHUKA. MHOT0- YTOJIbHUKA.
BHelHue yriel TpeyrojabHUKa. 3HAKOMMTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPHH.
OKpy:KHOCTH M KpYTI. | OKpy>KHOCTb, XOpAbl U JauaMeTpbl, ux | DopMynupoBaTh OINpeAeNeHUs: OKPY)KHOCTH, XOpJIbl, JAUaMeTpa U
I'eomeTrpuueckue cBoiictBa. KacarenbHass K OKpPYKHOCTH. | KacaTeJIbHOM K OKpYKHOCTH. M3y4yaTh MX CBOWCTBA, NIPU3HAKU, CTPOUTH

nocrpoenus (14 4)

OKpyXHOCTh, BIMCaHHasi B yroi. [lonstue o
I'MT, npumenenue B 3anayax. buccexrpuca u
CepEeIMHHBIN MIEPIEHANKYIISIP KaK

YEepPTEXKH.
HccnenoBaTh, B TOM YUCIIE UCHOIB3Ys LU(PPOBBIE PECYPChl: OKPYKHOCTB,
BIIMCAHHYIO B YTOJI; IIEHTP OKPY)KHOCTH, BIIMCAHHOW B YroJjl; PaBEHCTBO
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T€OMETPUYECKHE MECTA TOYCK.
OKpy»KHOCTB, OIMCaHHAas OKOJIO
TPEYroJIbHUKa. BrucaHHas B TpPEyrojabHUK
OKPY>KHOCTb.

[Ipocreiiune 3axa4n Ha IOCTPOEHUE.

OTpE3KOB KacaTeIbHbIX.

Hcnons3zoBare meton I'MT st goka3zarenbCcTBa TEOPEM O IEPECECUCHUU
OMCCEKTpUC YIJIOB TPEYroJibHUKA M CEPEIUHHBIX NEPIEHIUKYISAPOB K
CTOpPOHaM TpeyroiabHukKa ¢ moMmouipo 'MT.

OBnazneBarb NOHATUSMM BIMCAHHOW W ONMCAaHHOW  OKPY)KHOCTEH
TPEYroJIbHUKA, HAXOJUTh LEHTPBI 3TUX OKPYKHOCTEH.

Pemarb OCHOBHBIE 3aJaud Ha IIOCTPOCHUE: YIJIa, PABHOIO JAHHOMY;
CEpPEeIMHHOr0 MEPIEHIUKYsIpa JTaHHOIO OTPE3Ka; MPsSMOM, MPOXOIsAIen
yepe3 JaHHYI0 TOUKY M MEPICHIUKYIIPHON TaHHOH MpsAMOii; OMCCEKTPHCHI
JTAHHOT'O yTJja; TPEYrOJbHUKOB IO PA3JIMYHBIM 3JIEMEHTaM.

3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI TEOMETPHUH.

O06o00menue
cUcTeMaTH3auusl
HU3y4EeHHOr0
MaTtepuaa(4 4)

[ToBTOpenne u  000OIIEHHE  OCHOBHBIX
MOHATUI U METOJ0B Kypca 7 Kiacca.

Pemate 3ajayM Ha IIOBTOPEHHE, WUIIOCTPUPYIOIIUE CBA3U MEXIY
Pa3IMYHBIMU YaCTAMHM Kypca.




8 KJIACC

OO0111ee KOJIMYECTBO YacoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
YeTbIpEéXyroJabHUKH [Tapannenorpamm, ero npu3HaKud U CBOKCTBA. | B meuenue yuebHoeo 200a: TOHUMATh, MPUMEHSITH B CAMOCTOSITEIHLHOM
(15 9) YacTHbie ciydau rapajuieJIorpaMMOB | p€4YHd, BOCTIPUHUMATh (CIyXO3pUTEIBHO W/WIM Ha CIyX C Y4€TOM ypPOBHS
(mpssMOyTONBHUK, poMmO, KBaapaT), UX | CIyXOPEYEBOrO0 pPa3BUTHUA OOYYAMOIIMUXCS) M JOCTaTOYHO BHATHO U
MPU3HAKU H CBOIiCTBA. Tpanenus. | €CTECTBEHHO BOCIPOU3BOJIUTh TEMATHUYECKYH) W TEPMHUHOJIOTHYECKYIO

PaBHOOOKAs ¥ IPAMOYTOJIbHAS TPATCIUH.
YaBoeHue MEJIHAaHEL. IlentpansHas
CUMMETPHUSL.

JEKCUKY, a TaKXe JIEKCHMKY IO OpraHu3alud Y4eOHOHl JesITeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUIECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOM
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
N300paxaTh U HaXOIUTh HA YepTekaX YEThHIPEXYTOJbHUKU Pa3HbIX BUIOB
U UX JIEMEHTHI.

@®opMynupoBaTh ONpEACICHMs: MapajuleJorpaMma, HIpsSMOYrOJIbHHKA,
poMmba, KBajpaTa, Tpalelud, PaBHOOOKOH Tpameuuu, MIpsIMOYroiabHON
Tparneuuy.

Jloka3pIBaTh M MCIOJIB30BaTh NPU PELIEHUU 3a]ad MPU3HAKK U CBOMCTBA!
napajjiesiorpaMMa, —IpsSMOYTOJIbHUKa, pom0a, KBajpaTa, Tpaleluy,
PaBHOOOKOI! Tpanenuu, NpsIMOYTOJIbHOM TparenuH.

[TpuMeHsITh METO/ yIBOEHUSI MEIUAHBI TPEYTOJIbHUKA.

Hcnonb30Bathk M(POBBIE pecypehl Ui UCCIET0BAaHMS CBOMCTB N3ydaeMbIX
¢uryp.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPHH.

Teopema @ajsieca u

TeopeMa 0
NMPONOPUHOHAIBHBIX
oTpe3kKax, MNoA00HbIE

TpeyroabHuku (20 4)

Teopema ®daneca u
MIPONOPLUOHAIBHBIX OTPE3KaXx.
Cpenusig muHUSA TPEYroJIbHUKA.
Tpaneuus, e€ cpeaHss TUHUA.
[IponoprinoHanbHbIE  OTPE3KH, ITOCTPOCHHE
4eTBEPTOrO NMPONOPLHOHAIBHOIO OTPE3Ka.

TeopemMa O

IIpoBOINTE TOCTPOEHUS C TIOMOLIBIO IUPKYJId MW JUHEHKH C
UCIoNb30BaHue TeopeMbl Paneca U TEOpeMbl O MPONOPLUOHAIBHBIX
OTPE3KaX, CTPOUTh YETBEPTHIN MPONOPIIUOHAIBHBINA OTPE30K.

IIpoBoauTh  1OKA3aTeIbCTBO TOTO, 4YTO MEIHMAaHbl  TPEYrOJILHUKA
IIEPECEKAIOTCSl B OJHOW TOYKE, W HAXOAUTh CBA3b C ILIEHTPOM Macc,
HaxOJWUTh OTHOILIEHWE, B KOTOPOM MEIUaHbl JEJATCS TOYKOM HX
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CBoiicTBa 1IeHTpa Macc B TPEYroJbHUKE.
[Tono6ueie TpeyronapHuku. Tpu mpu3HaKa
11010011 TPEYTOJIbHUKOB.

[TpakTHueckoe MpuMeHEHHeE.

[IEPECCUCHHUS.

HaxonuThe nomoOHbIe TpeyrojabHUKH HA TFOTOBBIX YEpPTEKax C yKazaHUEM
COOTBETCTBYIOLINX MPU3HAKOB MOAO0HS.

Pemate  3amaum  Ha  NOJOOHBIE  TPEYrOJAbHMKM C  IOMOUIBIO
CaMOCTOSITENIFHOTO TIOCTPOCHHMS YEPTeX el U HaXOXKICHHS MOJ00HBIX
TPEYrOJIbHUKOB.

ITpoBoaMTH TOKA3aTENbCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB I10A00US.
Jloka3bIBaTh TpH MPU3HAKA [10JJ0O0US TPEYTOJIbHUKOB.

IIpuMeHATh TNOJIy4EHHBIE 3HAHUSA IPU PEIIEHUU TIEOMETPUYECKUX U
IIPAKTUYECKUX 3a7ad.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS FEOMETPHH.

Inomane.
Haxo:xnenue
IJIomAaaen
TPEyroJibHUKOB "
MHOI0YTI'0JIbHBIX
¢uryp. ILnomanu
noaAo0HbIX puryp

(17 )

[TonsiTre 06 00IICH TEOPHH TUIOIIA/IH.
dopmynbl Ui IUIOMIATH  TPEYroJIbHUKA,
napauieorpamma. OTHOIICHHE TUIOIIAACH
TPEYTOJBLHUKOB C OOIIMM OCHOBAaHWEM HITH
001LIIEH BBICOTOM.

Breruncnenue miomaneil  CIoXKHBIX  (QUTYD
yepe3 pa30MeHne Ha YacTH U JJOCTPOEHHE.
[Tnomanu ¢uryp Ha kieryaroi Oymare.
[Mnomanu mnogoOHBIX ¢uryp. Beruucienue
IUIOIIAIE . 3amaun ¢ TPaKTUYECKUM
conepkanueM. PeleHue 3aiay ¢ MOMOIIBIO
METO/a BCIIOMOIaTeIbHOM IIOIIAIH.

OBnazneBaTh MEPBUYHBIMU MPEACTABICHUSAMHU 00 OOIIEH TEOPHH IIOIIAIN
(mepsbl), GOpMyYIUPOBATH CBOMCTBA IUIOIIAJM, BBIACHITH WX HATJISATHBIN
CMBICTI.

BeBomute  Gopmynbl  mom@aaM  mapajuieniorpamMmma,  TpPeyroJIbHHKA,
Tpaneuuu u3 GopMyIibl MIOIMIATU MPIMOYToJIbHUKA (KBaapaTa).

BeBomuTh  pOpMyYIIBI IUIOMAAW BBITYKIOTO YETHIPEXYTOJbHUKA Yepes3
JTUArOHAIN U YTOJl MEKy HUMHU.

Haxomute twiomamu ¢uryp, u300pak€HHBIX Ha KJIeT4aTod Oymare,
MCIIONIL30BaTh pa30UeHNe Ha YaCTH U JJOCTPOCHUE.

Pa3bupare mnpumepsl HUCMONB30BAHUS BCIIOMOTATEIbHOW TUIOMIAMN JIJIst
pelIeHusl TeEOMETPUYECKUX 3a]1ay.

Haxonuth mmomaau nogo0HbIX Guryp.

BbraucnsaTh miomaay pa3nuyHbIX MHOTOYTOIBHBIX (QUTYD.

Pemate 3a1aun Ha TUIOMIAAB C MPAKTHYECKUM COJICPIKAHUEM.

Teopema IlTudaropa u
HayYaJjia
Tpuronomerpuu (12 4)

Teopema I[lucdaropa, e€ noka3zaTenbCTBO H
npumMenenue. O6parHas Teopema I[udaropa.

Omnpenencuue TPUTOHOMETPUUECKUX
byHKIMI OCTpOTro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B

MPSIMOYTOJIBHOM ~ TpeyroibHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO.

CooTHOIIEHNS ~ MEXIYy  CTOpOHAaMH B

Joka3biBaTh Teopemy Iludaropa, ucrnosnp3oBate €€ B NPaKTUYECKUX
BBIUHCIICHUSIX.

®opMynupoBaTh ONpPENEIEHUS] TPUTOHOMETPUYECKUX (YHKIMHA OCTpOTro
yria, MpoBepsATh UX KOPPEKTHOCTb.

BBIBOINTE TPUTOHOMETPUYECKUE COOTHOIIEHHS B  MPAMOYTOJbHOM
TpeYroJbHUKE.
HccnenoBaTh COOTHOLIEHMSI MEXAY CTOPOHAMH B  IPSAMOYIOJIbHBIX

TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.
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IIPSIMOYT'OJIBHBIX TPEYTOJbHUKAX C yrjiaMu B

45° 1 45°; 30° u 60°.

Hcnonb3oBate (HopMysbl MPHUBEICHUSI U OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJECTBO [UIsl HAXOKAEHHUS COOTHOLICHUH MEXy TPUTOHOMETPUYECKUMU
(YHKUIMSAME pa3IMYHBIX OCTPBIX YIJIOB.

IIpyuMeHATh NOyYeHHBIE 3HAHUS U YMEHUS IPU PEIICHUN MPAKTUYECKUX
3a/1a4.

3HAKOMUTHCS ¢ UCTOPUEN Pa3BUTHUSI TEOMETPHH.

O6o01eHune
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
marepuaJa(4 4)

[ToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
KypcoB 7 1 8 Kj1accoB, 0000IIeHrE 3HAHUT.

Pemate 3ajauM Ha TIOBTOPEHHE, WUIIOCTPUPYIOIIME CBA3U MEXIY
pa3IMYHBIMU YaCTAMHU Kypca.




9 KJIACC

OO0111ee KOJIMYECTBO YacoB — 68 vacos.

86

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Yriabl B OKPY:KHOCTH. | BriucanHple W LEHTpalbHbIE YINbI, Yyroi | B meuenue yuebHO20 200a. TIOHHUMAaTh, NMPUMEHSATh B CAMOCTOSATEIBbHOM
Bnucannbie M | MKy KacaTeJIbHON M XOPAOH. YTJbI MEXIY | p€YH, BOCIPHHUMATh (CIIYXO3PHUTEIBHO M /WM Ha CIYX C YYETOM YPOBHS
ONMHUCAHHDBIE XOpJaMU U CEeKYIIUMHU. CIIyXOpEUYEBOI'0 pa3BUTUS OOYYAIOIIMXCSA) W JOCTATOYHO BHATHO U
4eThIPpexXyroJbHUKH. Brmcannsie u ONMCAHHBIC | €CTECTBEHHO BOCIPOU3BOJNTh TEMATHYECKYI0 M TEPMHUHOJIOTHYECKYIO
KacareanHble K | 4YeTBIPEXYTOJIBHUKY, WX  IPU3HAKKM U | JIEKCHKY, @ TaKKe JIEKCUKY [0 OpraHu3alud y4yeOHOU JesTeIbHOCTH.

okpyxkHocTu. Kacanue
okpy:kHocTeii (16 )

cBoiicTBa. IIpuMeHeHHe 3THX CBOMCTB IpH
pelIeHNH TeOMETPUYECKUX 3a/1a4.
B3aumnoe pacroyioKeHue
OKpykHOCTeH. KacaHne okpyKHOCTEH.

JIBYX

BeinonssATe (oHEeTHYECKYIO 3apsaKy. Mcnonb3oBaTh AakTHIbHYIO (YCTHO-
JTAKTHIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIEHOTO CPENICTBA OOIICHHSI.

Ilo oxonuanuu Kadxcoou yuweb6HoU uemeepmu: BOCIPHHUMATh Ha CIIyX U
BOCTIPOM3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JCIIUTUTMHBIL, @ TAKXKE JICKCUKY IO OPTaHU3alluu YYeOHOH IeATeIIbHOCTH.
@dopMyIHpOBaTH OCHOBHBEIC OIPEICICHHS, CBSI3aHHBIC C YIJIaMH B KpyTe
(BOMCAHHBIN Yo, HEHTPAIbHBINA yro).

HaxonuTh BIMCAHHBIC YTJIBI, ONMUPAIOIIMECS HAa OJHY JAYTY, BBIYUCISTH
YIJIBI C TTOMOIIBI0 TEOPEMbI O BIIMCAHHBIX YIIIaX, TEOPEMbl O BIIMCAHHOM
YEeTHIPEXYTOIBLHUKE, TEOPEMBI O IIEHTPAITLHOM YTJIE.

HccnenoBaTh, B TOM YUCIE C IOMOIIbIO IU(PPOBBIX PECYPCOB, BIHCAHHBIE
Y ONMCaHHBIC YETHIPEXYTONLHUKH, BEIBOJIUTH UX CBOMCTBA U MTPU3HAKH.
Vcnonp30BaTh 3TH CBOMCTBA M MPU3HAKU MTPH PEIICHUH 3a]1au.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHYycoB. Pemenue
TPeyroJbHUKOB (21 4)

Onpenenenue TPUTOHOMETPUUECKUX
¢bynkuuit yrmoB ot 0 mo 180°. Kocuuyc u
CHHYC MNpsAMOro M Tynoro yria. Teopema
kocuHycoB. (O000mIEHHAs) TEOpEMa CUHYCOB
(c paauycoM ONUCaHHOW OKPYKHOCTH).
HaxoxneHue IIMH CTOPOH M BEIMYUH YTJIOB
TPEYroJbLHUKOB.

dopmyrna IIOMAAN TPEYTrOJIbHUKA Yepe3 JBe
CTOpPOHBI M yron Mexay Humu. Dopmyna
IUIOIIAJM  YETHIPEXYTOJIbHUKA Yepe3  €ro

dopMyIHpoBaTh OMPEIEICHNUS TPUTOHOMETPUUECKUX (PYHKIMH TYNBIX U
OpSAMBIX YIJOB. BBIBOAMTH TeOpeMy KOCHHYCOB M TEOpPEMY CHHYCOB (C
pazinycoM OMMCAHHON OKPY>KHOCTH).

Pemars TpeyroiapHUKH.

Pemars MPAKTUYCCKUC 3aJadyr, CBOJAIIUCCA K HAXOXKIACHUIO PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.
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JaroHalld U YroJ MKy HUMHU.
[IpakTuueckoe NpUMEHEHUE
TEOpEM.

JOKa3aHHBIX

IIpeoOpa3oBanue
noaoous.
MeTpuueckue
COOTHOIIEHHUA
okpy:kHocTH (12 )

[TonsaTHE 0 MpeoOpazoBaHUH TOIO00US.
COOTBETCTBEHHBIC  AJIEMEHTHI  IOJOOHBIX
¢buryp.

Teopema 0 mNpoW3BEACHHH OTPE3KOB XOP[I,
TeopeMa O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopemMa o KBajJpare KacaTeJIbHOMH.
[IpuMeHeHHEe B pEIICHUH T€OMETPUYCCKHX
3a1ad.

OcBanBaTh OHATHE TTPEOOPA3OBAHUS ITOAO0HS.

HccnenoBaTh  OTHOIIEHWE  JUHEHHBIX  JJEMEHTOB  GUTYp  IpH
npeoOpa3zoBanuy 1oa00usa. HaxonuTe mpuMepsl mog00us B OKpYyKaromien
JEUCTBUTCIILHOCTH.

BrIBoIUTE METpHUUYECKUE COOTHOIICHUS MEXIY OTPE3KaMH XOPH, CEKYIINX
M KacaTeJbHbIX C MHCIOJIb30BAHUEM BIHUCAHHBIX YIJIOB U MOJOOHBIX
TPEYTrOJbHUKOB.

Pemare reomerpuueckue 3agaud M 3a0a4d M3 PEAJTBHOM JKHU3HU C
MCIOJIb30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB.

BexTopsI (15 4) OnpeneneHne  BEKTOPOB,  ciloxkeHHe U | Mcrnonb3oBaTh BEKTOpPHl KakK HallpaBJICHHBIE OTPE3KH, MCCIENA0BaTh
Pa3sHOCTh BEKTOPOB, YMHOXEHHME BEKTOpa Ha | TeOMETpHUYECKUil (epemelienne) 1 pusnyeckuil (Cuiia) CMbICIbI BEKTOPOB.
YHCJIIO. 3HaTh ONpENEIeHHs] CYMMbI M Pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
@usnueckuii M TeOMETPUYECKUH CMBICH | UUCIIO, HCCIEA0BaThb I'€OMETPUYECKUH M (DU3MYECKHH CMBICIBI 3THX
BEKTOPOB. OIEPALIHM.
Pasnoxxenne BEKTOpA 10 JIByM | Pemate reomerpuueckue 3ajauu ¢ UCIOJIb30BAHUEM BEKTOPOB.
HEKOJUIMHeapHbIM  BekTopaM. Koopaunatel | PackianpiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonp30BaTh  CKaNspHOE TNPOM3BEIEHUE BEKTOPOB, BBIBOAUTH €TI0
CkansipHO€ TNPOM3BEICHHE BEKTOPOB, €ro | OCHOBHbIE CBOWCTBA.
IIPUMEHEHHE I HAXOXICHUS JUIMH U YIJIOB. | BpUMCIATE CyMMy, pa3HOCTb U CKaJIAPHOE IPOM3BEIECHUE BEKTOPOB B
Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. KOOpJMHATaXx.
IIpumeHeHne BEKTOpOB s pelieHus 3anad | [IpuMeHsATs ckaiaspHOE NpOU3BEAEHHUE ISl HAXOKIACHUS JUIVMH U YTJIOB.
KMHEMATUKHU U MEXaHUKH.

O0o0menne IloBTOpEHNE OCHOBHBIX MOHATUM M METOAOB | Pemate 3amaum Ha MOBTOPEHHUE, WUIIOCTPUPYIOIIUE CBSI3U  MEXKAY

cucTeMaTH3auus KypcoB 7 — 9 kitaccoB, 00001IeHIE 3HAHUMN. Pa3IMYHBIMH YaCTAMH Kypca.

HU3y4eHHOI0

marepuaJa(4 4)




10 KJIACC

OO011ee KOJIMYEeCTBO YacoB — 34 yaca.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
JexapToBbl JlexapToBbI KOOPJAMHATHI TOYEK Ha | B meuenue yyebOHO20 200a: TIOHMMATh, PUMEHATH B CaMOCTOSITEILHOMN
KOOPJAUHATHI HA | IUTOCKOCTH. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIBHO W/WIM Ha CIyX C y4E€TOM YPOBHS

mwiockoctu (10 u)

VYpaBHeHue npsaMoii. YriioBol ko3 duiment,
TaHIME€HC YIJIa HAakKJIOHA, NapajUlesbHbIE H
MepHEHIUKYIISIPHBIC TIPSIMBIE.

VYpaBHeHue  okpyxkHocTu.  Haxoxnenue
KOOpJMHAT TOYEK NEPECEUEHMs] OKPYKHOCTH
W OPSIMOU.

Meron KOOpPJAWHAT
F€OMETPUYECKHX 3a/1au.
Hcnons3oBanne  merona
MPAaKTUYECKUX 3a/1a4ax.

pu penieHun

KOOpIMHAT B

CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKY [0 OpraHu3aluy Yy4eOHOW [eATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
OcBauBaTh MOHATHE NPAMOYIOJIbHOW CHUCTEMBl KOOPJAMHAT, JE€KapTOBBIX
KOOpJMHAT TOYKH.

BbIBOIUTE ypaBHEHUE NPAMON U OKPYKHOCTH. BBIAEIATH NIOJIHBIN KBaApaT
JUIsl HAXOXKICHMSI LIEHTPA U Painyca OKPYKHOCTHU 110 €€ ypaBHEHHUIO.
Pemarp 3amaum Ha HaxoXIEHME TOYEK IIEPECEUEHUsI MPSIMBIX W
OKPYKHOCTEH C MIOMOIIBI0 METO1a KOOPAHUHAT.

Hcnonp30BaTh CBOMCTBA YIJI0BOr0 KO3(PPUIMEHTa MPSMOIl MpHU pelIeHUun
3aJa4, Ui ONPEIEIICHUS PACTIONOKEHUS IPSAMOA.

[TpyMeHsITh KOOPIMHATHI IPU PELIEHUH T'€OMETPUUECKUX U MPAKTUUYECKUX
3a]a4, U1 IIOCTPOEHHS MaTEMATHUYECKUX MOJENEH pealbHbIX 3a1ad
(«MeToa KOOpIUHATY).

[Tonbp30BaTbCs A MOCTPOEHUS U UCCIIEAOBAaHUM HU(PPOBBIMU PECYPCAMHU.
3HAKOMUTHCS C UCTOPHEH Pa3BUTHUSI TEOMETPHUH.

IIpaBuiabHbIE
MHOI'0yroJbHUKH.
JJIMHA OKPYXKHOCTH
IJI01AAb Kpyra.
Boruucienne

[IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE
UX dJJeMeHTOB. Yucno m w©  MHA
OKpPY>KHOCTH. [[mMHa nOyru OKpY>KHOCTH.
Pannannas mepa yria.

ITnomaap Kpyra u €ro 3JIeMEeHTOB (CEKTOpa |

cDOpMy.]'II/IpOBaTI: OMpPCACIICHUEC TTPAaBUIIBHBIX MHOI'OYI'OJIbHHUKOB, HAXOJIUTH
HX J3JICMCHTHI.

ITonp30BaThCAd MOHATHEM HIMHBI OKPYXHOCTH, BBEAEHHBIM C IOMOIILIO
MMPpaBUJIbBHBIX MHOTI'OYT'OJIBHUKOB, OIPCACIATH YHUCIIO 717, OJIUHY AYTH U

paJluaHHyI0 Mepy yria.




89

miomaznei (9 1)

cerMeHTa). Brprumcrnenue momaneit ¢uryp,
BKJIIOYAIOIIUX IEMEHTHI KpyTa.

[TpoBOIUTH MEPEX0]] OT paluaHHON MEPHI YIila K TpalyCHON U HA000POT.
Onpenensrs momaab Kpyra.

BeiBoauts ¢opmyinbl (B TpagyCHOH W pajuaHHON Mepe) A JUIMH YT,
IUIONIaIel CEKTOPOB M CETMEHTOB.

Bbruucnare miomaan QuUryp, BKIIOYAIOMIMX DJIEMEHTHI  OKPYXHOCTH
(kpyra).

Haxonuts 1mromany B 3a1a4ax peajbHON KU3HHU.

JIBH:KeHHS ILIOCKOCTH
(79

IlonsiTHE O NIBUIKEHUU TUIOCKOCTH.
[TapannenpHbli  MEPEHOC,  MOBOPOT U
cummetpus. OCH U LEHTPBI CHMMETPHHU.
[Ipocreiimme NpUMEHEHHsI B PEILICHUH 3a/1a4.

Pa3Ouparb npumepsl, WUTIOCTPUPYIOIINE MOHITHUS JBUKEHUS, IEHTPOB U
0CEl CUMMETPHH.

@opMyIHpOBaTh OMNPENEICHUs MapaJUIEIbHOTO IMEPEHOca, IMOBOpOTa H
OCEBOM CHMMETpPUHU. BBIBOIUTH MX CBOWCTBA, HAXOAUTh HEIMOJBH)KHBIC
TOYKHU.

HaxoauTh HEHTpPBI 1 OCH CUMMETpUH IpocTeHmx Guryp.

[IpuMeHATh napajsIeNbHBIA MNEPEHOC U CUMMETPUIO IpPU  PELICHUU
r€OMETPUYECKUX 3a/1a4 (pa3ouparb MPUMEPHI).

Vcnonb30Bath AJ1 OCTPOEHUS U HCCIeA0BaHUN TU(DPOBBIE PECYPCHI.

[MoBTOpEHME,
00001eHME,
cUCTeMAaTH3AIUs
HU3y4EeHHOI0

24
matepuaaa“ (8 u)

[ToBTOpEHNE OCHOBHBIX IMOHATHH W METOJIOB
KypcoB 7-10 kmaccoB, 0000meHue u
cucremaruszanuss  3HaHud.  IIpocreimmue
reoMeTpuueckue (GUrypel M UX CBOICTBa.
N3MepeHne reoMeTpruieCcKiX BETUYHH.

TpeyrojabHUKH.

[TapannenbHble " MEPIEHIUKYISIPHBIE
IIpsIMBIE.

OxpyxHOCTh U Kpyr. ['eomerpuueckue
IIOCTPOEHHUS. Yrier B OKPY>KHOCTH.
Brnucannple W onMcaHHBIE  OKPY)KHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKU. Bncannele u

BocnpuauMate  (CIIyXO3pUTEIIBHO W/HIM Ha CIyX C Y4ETOM YpOBHA
CJIyXOpEYEBOT0 Pa3BUTHUS OOYYAIOIIUXCS) M ONEPUPOBATh CIETYIOLIUMHU
NOHATUSIMH:  (urypa, TOYKa, TMpsS- Mas, Yroi, MHOTOYTOJbHUK,
pPaBHOOEIPEHHBIE W PABHOCTOPOHHUN TPEYrOJIbHHUKH, MPSIMOYTOIbHBIHI
TPEYrojabHUK, MeAHaHa, OHCCeKTpuca W  BBICOTA  TPEYrOJbHHKA,
napajieniorpaMM, pomO, TOpsAMO-  YrOJbHHUK, KBajapaT, Tpareuus;
OKPYXHOCTb, KacaTellbHasi; PaBEHCTBO U MoJ00ue QUryp, TpeyrojbHUKOB;
MapajuIeIbHOCTh U MEPIEHAUKYIIIPHOCTD NPSAMBIX, YTOJI MEXIY IPSIMBIMH,
CUMMETpPHSL OTHOCUTENIBHO TOYKHU U IIPSIMOM; JNIMHA, PACCTOSIHHUE, BEINUNHA
yria, IIoWaab, IEPUMETP.

Hcnonp3oBaTth (GopMyiabl: NepuUMeTpa W IUIOMAQAHM MHOTOYrOJIbHHUKOB,
JUIMHBl OKPY)KHOCTH M IUIOLIaJM Kpyra, o0b&éMa NPSIMOYTOJIBHOTO
napajuIeIIenune1a.

OnepupoBaTh NOHATHUSMHU: NPSMOYIOJbHAsI CUCTEMA KOOPAMHAT, BEKTOD;

2 Hpe,[[YCManI/IBaCTCSI IMOBTOPCHUE JJIEMCHTOB COJACPIKAHUSA qu6HOI71 JUCHUILINHBI, OCBAMBABLICTOCA Ha 1-5 rogax 06y‘l€HI/I${ Ha YPOBHC 000. I[OHYCKaCTCH pacrpeaciicHne
JAHHOTI'O MaTe€puaia o COOTBECTCTBYIOINUM TEMATUICCKUM pa3aciaM, OCBAUBAEMbIM Ha 6-oMm rony 06y‘{€HI/I$I Ha ypOBHE 000.
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ONMCAaHHBIEC YETHIPEXYTOJIbHUKHU. KCIIOJIb30BATh 3TH NMOHATHS IS ITPEACTABIICHUS JaHHBIX U PELICHUS 3a/ad4,
Teopema [Tudaropa H Hayaja | B TOM YHCJIE U3 JIPYTruX YYECOHBIX TPEIMETOB.

TPUTOHOMETPHH. Pemenue o6mux | Pemarek 3a7aun Ha MOBTOPEHNE OCHOBHBIX MOHSATHH, HIUTIOCTPALIMIO CBSI3EH
TPEYroJIbHUKOB. MEXIYy pa3IMYHBIMU 4YacTsAMU Kypca. BpiOuparh MeTOm s perieHus
[IpaBuiabHbIE MHOTOYTOJIbHUKH. 3aJa4u.

[Ipeobpa3oBanus miockocTH. JIBwkeHus. | Pemars 3agaun U3 noBCeAHEBHON KU3HU.
[Tonobue. Cummerpus.

IImomans. Beruncnenue niomniaaeii.
[Tnomanu momoOHBIX uryp.
JlexkapTOBbI KOOPJIMHATHI HA TIOCKOCTH.
BekTopsl Ha IIOCKOCTH.




IlIpeomemmnuie pezyromamaul yueonoz2o Kypca
«Bepoamnocms u cmamucmuxa»

7 KIIACC

[IpeacraBienuie JaHHBIX B BUJE TAOJIHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHEe rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIHIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(pMeTHUecKoe, MEJuaHa, pa3max,
HauOoblllee ¥ HAaUMEHbIIee 3HAYCHHs HaOOpa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTH.

Ciy4aitHbIil SKCHEPUMEHT (ONBIT) U Ciy4yailHOe coObITHE. BeposiTHOCTh U
gacTtoTa. Poiib MamoBepOSTHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHIA B IPUPOJIE
u B obmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepumHbl. Yucio pédep M cymMmapHas
creneHb BepiMH. [IpencraBienue o cBsizHoctu rpada. Lenu u umkisl. Ilytu B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.

8 KUIACC

[IpeacraBieHue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBa, IOAMHOXKECTBO. Onepauuun Haj
MHOXECTBaMU: OO0BEAUHEHHE, NepeceueHue, nonojiHeHue. CBOMCTBA ornepanui
HaJ| MHOXXECTBAMM: II€PEMECTHUTENIbHOE, COYETATEIbHOE, pPAaCHpPEIEIUTENBHOE,
BKIIOUEeHUs. Vcnonp30BaHWEe TpaUUYecKOro NpPEICTaBICHUS MHOXKECTB IS
OMMCAHMS PEATBbHBIX MTPOLIECCOB U ABJICHUI, TPU PEIICHUH 3a/1a4.

N3mepenne paccenBaHus JaHHBIX. JUcriepcus U CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITUSA cCiydailHOro ombita. CoydaiiHble COOBITHS.
BepositHoctrt  coObITuii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHblil BBIOODP. CBSI3b MEXKIY MaTIOBEPOSITHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpeacraBnenue naHHBIX B BUAE TaOJIUII, 1UarpamMmm, rpauKoB.

HepeBo. CBolcTBa [€pEBBEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXY YUCIOM BEpIIMH M uuciaoMm peodep. IIpasuio
yMHOKeHHUs. Penienue 3aiad ¢ noMoipto rpagos.

[IpotuBonosnoxueie coObiTus. Juarpamma Oiiniepa. OObeAMHEHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. DopMyna  CIOXKEHUS
BEPOSITHOCTEH. YCIOBHAsi BepOATHOCTh. [IpaBwio ymHOxeHus. HesaBucumeie
coObrTus. IlpeacraBnenue skcrnepuMeHTa B BUIE JepeBa. Pelienue 3amay Ha
HAXOXKJEHUE BEPOSTHOCTEH C NOMOIIBI0 JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
nuarpamm Jitepa.

[TepectanoBku u dakropuan. CoueTaHust ¥ YUCIO codeTaHuil. TpeyroapHuK
[Tackains. Pemenue 3amau ¢ UCHOMb30BaHUEM KOMOMHATOPUKH.
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10 KITACC

[IpeacraBnenre JaHHBIX B BUAe TaOmuI, JuarpamMm, rpaduKoB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaull, nuarpamm, rpaukoB 1Mo
pealbHbIM JIaHHBIM.

['eomerpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKHM U3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPY>KHOCTH.

UcnbiTanne. Ycnex m Heynada. Cepusi UCOBITAHWM A0 NEPBOTO YyCIEXa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpUM HCHBITAHUI
bepnymnm.

CnydaiiHasg BeJMYMHA U paclpeiesieHue BeposiTHOCTed. MareMmarudeckoe
oXumaHue u gucnepcus. I[lpumepsl  MareMaTH4ecKOro  OXUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaThndecKoe OXWUIAHWE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCHEXOB B CEPUM MCHBITAaHUU
bepuymnm.

[Tonsitue o 3akoHe OonbluX yKces. 3MepeHue BeposTHOCTEN ¢ MOMOIIBIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.



TemaTrueckoe IUIAHUPOBAHKE IO JAUCIMILIMHE «BepOsTHOCTh M CTATHCTHKA» IMPEJACTABICHO Mo rojgam ooydenus (7-10
KJIacChI).

OCHOBHBIC BUJIBI ICATEIBHOCTHA 00YUAIOIIMXCS TIEPSUNCIICHBI TPH U3YYCHUU KXKIOH TEMbI M HAITPABJICHBI Ha JIOCTUKCHUE
IUIAaHUPYEMBIX Pe3yJIbTaToB 00ydeHus. IlepeucHb BUAOB AEATCILHOCTH MOKET OBITh PACIIMPEH HIIM COKPAIIEH — C y4ETOM

BO3MOXHOCTEH U OrpaHUYEHUN 00yJarOMINXCs, 00YCIOBICHHBIX CTPYKTYPOH HAPYIICHUS MIPH TIYXOTeE.

7 KIIACC

OO011ee KOJIMUeCTBO 4acoB — 34 yaca.

Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IIpeacrasienue
AaHHBIX (7 4)

[IpencraBieHnre  NaHHBIX B TaOJIHIAX.
[IpakTHyeckre BBIYUCICHHS 10 TAOIMYHBIM
JTaHHBIM. VI3BICUeHHWE W HWHTEPIPETAIHS
TaOJIMYHBIX JaHHBIX. [IpakThHdeckas paboTa
«TabauusIy.

I'padmyeckoe mpeacTaBlIeHUEe JaHHBIX B BUC

KpYrOBBIX,  CTOJOMKOBBIX  (CTOJIOYATHIX)
auarpamM. UTeHue M MoCTpOeHUE TuarpaMmm.
[Tpumepsl  nemMorpadU4eckux  JUarpaMm.

ITpakTuyeckas pabota «/luarpaMmseD.

B meuenue yuebnozo 2ooa: NoHUMAaThb, NPUMEHITb B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIYXO3PUTEIBHO W/WIN Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpPEUeBOI'0 Ppa3BUTHS OOy4yaloOUIMXCA) U JAOCTaTOYHO BHSITHO U
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
BeimonusaTe (oHeTHueckyo 3apsaaxky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo oxonuanuu Kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
OcBauBath cr1ocoObI MPEICTABICHHS CTATUCTUYECKUX JAHHBIX M YHCIOBBIX
MacCHBOB C IIOMOINBIO TabMWIl W JAMarpaMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX UM BaXHBIX  JaHHBIX  (Jemorpaduyeckue  JaHHBIE,
IIPOU3BOJICTBO TMPOMBIIUIEHHON M CEJIBCKOXO3SMCTBEHHON MPOIYKIIUH,
OOLIECTBEHHbIE U IPUPOIAHBIE SIBJICHMUS).

N3yuatb  MeTombl  paboThl ¢ TaOJAMYHBIMM U TpapUUeCKUMHU
MPEJICTABICHUSIMA JAHHBIX C IOMOIIbIO LU(POBBIX PECYPCOB B XOE
IPAaKTUYECKUX paboT.

OmnucaresbHasn
CTATHCTHKA (8 1)

Hucnoseie
apupMeTHIecKoe.
Menuana 9ucioBoro Habopa. YCTOWYMBOCTH
Me/IUaHbI.

[IpakTnueckas pabora «CpeqHue 3HaUCHUs».

HaOOPBHI. Cpennee

OcBauBaTh MOHATHA: YHMCIOBOW HAOOp, Mepa IEHTPalIbHOW TEHJEHIUU
(Mepa 1ieHTpa), B TOM YHUCIIe cpe/iHee apupMeTHuIecKoe, MeHaHa.
OmnuceiBaTh  CTAaTHCTHMYECKWE  JaHHbIE C  ITOMOILBIO
apudMeTHuecKoro u Meauansl. Pemare 3agauu.

W3ydarp cBoOiiCTBa CpegHUX, B TOM 4YHCIE€ C TOMONIbIO HH(POBBIX

CpEeIHETO
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HauOonpiiee ©  HauMeHbIee 3HAYEHUS | PECYpPCOB, B XOJI€ MPAKTHUECKUX PadoT.
qucioBoro Habopa. Pazmax. OcBauBaTh NOHATHS: HauOOJbIIEE W HAMMEHbIIEE 3HAUYEHHS YHCIOBOTO
MaccHBa, pa3Max.
Pemarp 3amaun Ha BBIOOp croco0a OMUCaHUsS JAHHBIX B COOTBETCTBUU C
IIPUPOJIOH TaHHBIX U LIEJISIMU UCCIICOBAHMUSI.
Cayuaiinas CnyuyaitHas ~ u3MeHUMBOCTH  (mpumepsbl). | OcBauBaTh MOHATHS: YaCTOTa 3HAYCHH B MAacCUBE JAHHBIX, TPYNIHUPOBKA

U3MEHYMBOCTH (6 1)

Yactora 3HaYeHUH B MacCUBE JIaHHBIX.
I'pynnupoBka. I'ucrorpammel.

JaHHBIX, THCTOTI'paMMa.
CTpOI/ITB H aHaJIM3UpPOBATh THUCTOI'PAMMBI, l'IOI[6I/IpaTB HO,I[XOI[HH_II/H‘/'I miar

IIpakTrueckas pabora «CnyuaiiHasi | TpyIIIUPOBKH.
U3MEHYHBOCTbY. OcBauBath rpaduueckue NPEACTaBICHUS pa3HbIX BUJIOB CIy4YailHOM
M3MEHYMBOCTH, B TOM YHCJIE C MOMOIIBIO IH(POBBIX PECYPCOB, B XOJe
PAaKTUYECKOH paboThl.
Beenenne B Teopmio | ['pad, Bepmmna, pebpo. Ilpencrasnenue | OcBamBaTh moHsATHS: rpad, BepmmHa rpada, pedpo rpada, creneHsb
rpa¢os (4 4) 3ajaud ¢ nomouplo  rpada. CremneHsb | (BaJEHTHOCTb BEPUIMHBI), LIETIb U LIUKJI.
(BastenTHOCTH) BepmmHBL. Ywucino péOep u | OcBamBarh MOHATHSA: TyTh B Trpade, dillepoB MmyTh, 00xom rpada,
CyMMapHasi cTeleHb BepliuH. Llenb M LMKI. | OpMEeHTUPOBaHHBIN rpad.
[Tyte B rpade. IlpeacraBienne o cBs3HOCTH | PemaTh 3amaun Ha TOMCK CYMMBI CTENEHEH BepHMH Tpada, Ha TMOUCK
rpada. OO0xon rpada (dimepoB myTh). | 00Xoaa rpada, Ha OUCK MyTe B OPUEHTUPOBAHHBIX Ipadax.
[IpencraBnenne 00 OpUEHTUPOBaHHBIX | OcBauBaTh CIIOCOOBI MPEJCTABICHUS 33a4 U3 Kypca anreOpbl, FeOMETpPHH,
rpagax. TEOPUH BEPOSITHOCTEH, APYrHMX IMPEeIMETOB C MOMOUIbIO IpadoB (KapThl,
CXEMBbI, JJIEKTPUYECKHE 1eNH, (PYHKIHOHAIbHBIE COOTBETCTBUA) Ha
npuMepax.
BepositHOoCTH u | CiiydaliHbIii ONBIT W ciydaiiHoe coObiTue. | OcBauBaTh MOHATHS: CIOy4yallHBIH ONBIT M CilIy4ailHOEe CcOOBbITHE,
yacrora ciaydaiiHoro | BepostHocTs M wacrtota coOblTus. Pojb | MagoBeposTHOE M MIPAKTHUYECKH JOCTOBEPHOE COOBITHE.
coObITHA (4 1) MaJIOBEPOSATHBIX " MpakTU4ecKH | M3yyaTh 3HAUMMOCTb MaJIOBEPOSITHBIX COOBITUI B IPUPOJIE U OOILIECTBE Ha

JOCTOBEPHBIX COOBITHI B TpUPOAE U B
oOmectBe. MoHeTa M wWrpaibHasi KOCTh B
TEOPHUH BEPOATHOCTEN.

[IpakTrueckas pabora «Yactora BhINAIECHUS
opay.

Ba)XHBIX NMpUMepax (aBapHM, HECUACTHBIE CIIy4ad, 3allUTa MEpCOHATbHOMN
uH(popMaluu, nepeaaya JaHHbIX).

N3y4yatb ponb KIACCUYECKMX  BEPOSTHOCTHBIX
urpajiabHasi KOCTb) B TEOPUU BEPOSITHOCTEM.
HaGnronate W u3ydaTh 4acTOTy COOBITMH B MPOCTBIX HKCHEPUMEHTaX, B
TOM YHCJE€ C TOMOIIbI IU(POBBIX PECYpCOB, B XOJ€ MNPAKTUYECKON
paboTHI.

Moneneil  (MoHera,
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O06001menue
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
MmarepuaJaa(s 4)

IIpencrasnenue
CTaTUCTHKA.
COOBITHSL.

JTAHHBIX.
BepositHOCTB

OnucarenbHas
CIIy4aitHOTO

I1oBTOPSATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha NpeACTaBIEHUE M ONUCAHUE JAHHBIX C IOMOUIBIO
U3YYEHHBIX XapaKTEPUCTHK.

OOcyxnarb IpUMEpbl  CIy4alHBIX  COOBITUH, MAaJOBEPOSTHBIX MU
NPAaKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX POJMU B MPUPOJAE H
JKU3HU 4€JI0 BEKa.




8 KJIACC

OO011ee KOJIMYEeCTBO YacoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

[IpeacraBnenne  nanHbiX. OnucarenbHas
craructuka.  CrnydaiiHas ~ W3MEHYUBOCTb.
Cpennue 9ucioBoro Hadopa.

Crnydaiiaple  coObITHsA.  BepostHocTH U

yacToThl. Kiaccuueckue Moaenn TCOpHUU
BepOHTHOCTeﬁZ MOHCTA U UI'paJibHaA KOCTb.

B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
pedr, BOCIIPUHUMATH (CIyXO3pUTEIBHO W/MIU HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJAUTh TEMAaTUYECKYI0O M TEPMHHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW JeATeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrmons3oBaTh NaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxoHuanuu xasxicoou yyeOHoOU uyemgepmu: BOCIPUHUMATH Ha CIyX H
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JTUCIUILIMHBIL, 8 TAKXKe JIEKCUKY 10 OpraHU3aIii Y4eOHOM e TeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pewate 3amaunM Ha mnpeAcCTaBI€HUE W OMNMCAHUE JAHHBIX C IMOMOILIBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pewate 3aaun Ha mpencTaBieHWE IPYNIIUPOBAHHBIX JAHHBIX U OMHCAHUE
CIIy4aiiHOM U3MEHYUBOCTH.

Pemate 3amaum  Ha omlpeneNeHUMEe YacTOThl CIy4alHBIX COOBITHH,
00CYyXJI€HHE TPUMEPOB CIYYaMHBIX COOBITHM, MAaJOBEPOSTHBIX U
INPAaKTUYECKH JOCTOBEPHBIX CIydallHbIX COOBITHI, UX POJM B HPUPOAE U
JKA3HU YEII0BEKA.

OnucareabHast
CTAaTHCTHKA.
PaccenBanue JaHHBIX
(79)

Otknonenus. Jlucnepcust yMcioBoro Habopa.
CrannaptHoe OTKJIOHEHHE YK CIIOBOTO
Habopa. J[uarpamMMel paccenBaHUsl.

OcBauBaTh TOHSATHSA: JHUCIEPCHS W  CTAaHJAPTHOE  OTKJIOHCHHUE,
HCIIOJIB30BATh O3TH XaPAKTCPUCTHUKU IJI ONMMCAaHUA paCCCBAHUS JJaHHBIX.
BbiiBUraTh runote3sl 00 OTCYTCTBUU WIIM HAJMYUH CBSI3U 10 AHarpaMMam
paccerBaHMsI.

CTpouTh quarpaMMbl pACCEUBaHUS 1O UMEIOIIUMCS TJAaHHBIM, B TOM YHCJIC
C MOMOIIHIO KOMITBIOTEPA.

Mmuo:xecTBa (7 4)

MHoxecTBO, MOAMHOKeCTBO. Onepanuu Haj
MHOXECTBaMHU: OOBEAMHEHUE, TEepPECEUCHHE,
JIOIIOJIHCHUE,

OcBauBaTh MOHATHS: MHOKECTBO, PJIEMEHT MHOKECTBA, ITOAMHOKECTBO.
BrImoHATE omepari HaJ, MHOXECTBaMU: OOBEIWHEHHUE, IMepecedcHue,
JIOTIOJTHEHHE.
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CaoiicTBa omepaluii HaJl MHOXECTBaMHU:
MIEPEMECTUTEIBHOE, COYETaTEeIbHOE,
pacIpenenuTeIbHOE, BKIIOUEHHUS.
I'padmueckoe mpencraBieHIEe MHOKECTB.

Hcnonp3oBaTh CBOMCTBA:
pacrnpeieuTeIbHOE, BKIIOYEHHUS.
Hcnonbs3oBark rpaduyueckoe MpeACTaBICHWE MHOXKECTB IMPH ONUCAHUU
pEeaNbHBIX MPOIIECCOB U SBJICHHUH, TP PEIICHUH 3a7a4 U3 IPYTUX yIeOHBIX
MPEIMETOB U KYPCOB.

NEPpEMECTUTCIILHOC, COUYCTATCIBHOC,

BeposiTHOoCTB OnemMeHTapHbIe COOBITHS. Cnyyaitasle | OcBauBaTh MOHATHS: JJIEMEHTApHOE COOBITHE, CIIydallHOE COOBITHE Kak
CJIy4aiiHOTO COOBITHS | COOBITHSL. brnaronpusTcTByIoUe | COBOKYIIHOCTb OIaronpUATCTBYIOIINX 3JIEMEHTApPHBIX COOBITHIA,
(119 JJIEeMEHTapHble  COObITHS.  BepoATHOCTH | paBHOBO3MOJKHBIE 3JIEMEHTAPHBIE COOBITHS.
coObITHii. OmBITEI C PaBHOBO3MOXHBIMH | Pemath 3a1aun Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHI 1O BEPOSITHOCTSAM
dJIEMEHTapHBIMA  COOBITHSAMU.  CITy4ailHBINA | 2JIEMEHTAPHBIX COOBITHIA CTy4ailHOTO OIBITA.
BBIOOD. Pemarp 3agauum Ha BBIUMCIEHHE BEPOSITHOCTEM COOBITUH B OMNBITAX C
[IpakTuueckas paborta «OnbIThI C | pABHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMH  COOBITHSIMH, B TOM 4YHCIE C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU | IOMOIIbI KOMIIBIOTEPA.
COOBITUSMU. [IpoBoauTh M H3ydaTh ONBITBI C PABHOBO3MOXXHBIMHM 3J€MEHTapPHBIMU
COOBITUSIMH (C HMCIOJIb30BAHUEM MOHET, HUIPalbHBIX KOCTEH, Apyrux
MoJiesIei) B X0/ MPAKTUYECKOM paboThl.
O0o0menune u | [IpencraBnenue  nanHbix.  OmnucarenpHas | [IoBTOpSATH M3yue€HHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.
cUcTeMaTH3alUs cTaTUCTUKA.  BeposTtHocTh  ciywailiHoro | Pemars 3ajaum Ha NOpeACTaBICHUE M ONHUCAHHUE JIAHHBIX C MOMOLIBIO
HU3y4EeHHOr 0 COOBITHSL. M3YYEHHBIX XapaKTEPUCTHUK.

marepuaJa (5 )

Pemate 3amaum Ha HaxoXJEHHE BEPOATHOCTH CIy4allHOro cOOBITHS (B
pamMKax U3y4eHHOro).




9 KJIACC

OO011ee KOJIMYEeCTBO YacoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

[IpeacraBnenne  nanHbiX. OnucarenbHas
CTaTHCTHUKA. BepostHocTh  citydaiiHOTO
COOBITHSI.

B meuenue yuebnoco 2o0a: TOHHMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCHPUHUMATD (CIIyXO3PUTEJIBHO U /MM Ha CIIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud Y4eOHOHl AesITeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemarp 3amaunm Ha NpEeACTaBIECHUE M ONUCAHUE JAHHBIX C IOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemate 3amaun Ha HaxOXJEHHE BEPOATHOCTU CIIyyailHOro coObITHS (B
pamKax U3y4eHHOro).

BBenenue B Teopuio
rpados (6 v)

HepeBo. CBolicTBa aepeBa: €IMHCTBEHHOCTD
MyTH, CYUIECTBOBAHME BHUCSYEH BEPILMHBI,
CBA3b MEXKIY 4YHMCIOM BEPIIMH M YHCIOM
pé6ep. [IpaBuiio yMHOXKEHUS.

OcBauBaTh MOHATHS: JepeBO Kak TIpad Oe3 LMKIA, BHUCAYAs BEpIIMHA
(J1ucT), BETBB JiepeBa, MyTh B IEpPEBE, AMAMETP JIepeBa.

N3yuaTh cBoMcTBa JepeBa: CYLIECTBOBAaHME BHCSYEH  BEpLIMHBI,
CAVMHCTBCHHOCTL IMYTHU MCKAY ABYMs BCPIIMHAMHU, CBA3b MCKIAY YHCIIOM
BEpILKH U YuciIoM pEdep.

Pemarp 3a1aun Ha MOWCK U MEpPEUMCIICHHUE MyTEH B JepeBe, ONpe/eeHHe
yuciaa BepIMH wiM pébep B JepeBe, 00xoJ OMHApHOrO JAepeBa, B TOM
YUCJIC C TPUMCHCHUCEM IIpaBrJia YMHOXCHUS.

CayuaiiHble CcOOBITHS

(13 v)

[TpotuBomnonoxHoe coObiTHe. [Inarpamma
Oiinepa. OObeauHEHHE W IEpecedeHHe
coObITHil. HecoBmecTHbIe coObITHS. Popmyra
CIIOKECHUSA BEpPOSITHOCTEH. IIpaBuno
YMHOXEHUS BEPOATHOCTEM. YcnoBHas

OcBauBaTh MOHSITHS: B3aUMHO MPOTHUBOIIOJIOKHBIE COOBITHS, OTIEPAIH HAJ
COOBITHAMH, OOBETMHEHHE M TepecedeHrne COOBITHH, Auarpamma Diliepa
(Ditnepa—BenHa), COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

N3yuaTe T€OpEMBI O BEPOSTHOCTH OOBETUHEHHS JBYX COOBITHH ((hopmMyITbI
CJIOKEHHSI BEPOSITHOCTEH ).
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BEPOSITHOCTb. HesaBucumsle COOBITHSL.
IIpencraBieHue Ciy4aifHOro 3KCIIEPUMEHTA B
BHJIE JIEPEBa.

Pemarp 3amaun, B TOM 4HCI€ TEKCTOBBIE 3aJayd Ha OINpPEACIICHUE
BEPOATHOCTEH OOBEAMHEHUS M TMEpPeceYeHUs] COOBITHII C TOMOIIBIO
YHCIOBOM MPSIMOH, Tuarpamm Ditniepa, GOpMYIIbl CIOKEHHUS BEPOSTHOCTEH.
OcBauBaTh MOHATHS: NPABWIO YMHOXXEHHUS BEPOSTHOCTEH, YCIOBHAs
BEPOSTHOCTH, HE3aBUCHMBbIE COOBITHUS IEPEBO CIyYAHOTO OMBITA.

W3yuath cBoOiiCTBa (OMpeaesieHrs) HE3aBUCUMBIX COOBITUH.

Pemate 3a1aun Ha onpe/eieHle U UCTIOIb30BAHNE HE3ABUCUMBIX COOBITHIA.
Pemarp 3agaun Ha MOHMCK BEPOATHOCTEH, B TOM YHCIE YCIOBHBIX, C
VICII0JIb30BAaHUEM JIEPEBA CIIYYalHOT'O OIBITA.

JIeMEHTBbI
koMOuHaTopuku (6 )

KomOunaropHoe MIPaBUIIO YMHOXEHHS.
[lepecranoBku. @akrtopuan. CoueTaHus Hu
yucno coueranuil. TpeyrosbHuk [lackans.

[IpaxTrueckas pabota «Bpruucnenue
BEPOATHOCTEN c MCII0JIb30BAaHUEM
KOMOWHATOPHBIX ~ (PYHKUIUH  3JIEKTPOHHBIX
TaOJIULY.

OcBauBath MOHATUSA: KOMOMHATOPHOE  MPaBUIO  YMHOXEHHUS,
yHopsii0YeHHasl napa, Tpolka 0ObEKTOB, IEPECTAHOBKA, (pakTOpHall yucia,
COYETaHUE, YUCIIO COUYETAHMM, TpeyroibHUK [lackais.

Pemarp 3agaun Ha [epeynCICHME YHOPSAJOYEHHBIX IMap, TPOEK,
MEPEUYUCICHUE TEPECTAaHOBOK M COYETAHWW 3SJEMEHTOB Pa3jIMYHbIX
MHO>KECTB.

Pemarp 3amaunm Ha TOpUMEHEHHWE YHWCIA COYETaHMM B anredpe
(cokpaménnoe ymMmHokeHue, ouaHom HrrotoHa).
Pemarb, nmnpumeHsissi ~KOMOMHATOpUKY, 3aJaud Ha  BBIYHCIICHUE

BEPOSITHOCTEW, B TOM YHUCIIE C TOMOUIBIO IJIEKTPOHHBIX TAOJHII B XO[e
NPAaKTUYECKOH paboThI.

O0o00menue "

CHCTeMATH3AIMS
HU3Y4YEHHOT0
marepuaJa (5 )

DneMeHTbl KOMOWHATOPUKH.
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.

IToBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMK (4MciIa NEpecTaHOBOK,
YyHhclla COYETaHWM), Ha HaXOXKJIEHHUE BEPOSATHOCTEH COOBITUH C
OpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackais.

Pemate 3aaun Ha HaxoXKJAEHUE BEPOSTHOCTEH COOBITHH (B pamKax
M3YYEHHOT0).
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OO011ee KOJIMYEeCTBO YacoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

DneMeHTbl KOMOMHATOPUKH.
BepositHOCTB CiTydaifHOTO COOBITHS.

B meuenue yuebnoco 2o0a: TOHHMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIyXO3PUTEIBHO W/WIN HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMM (4MCiIa HEPEeCTaHOBOK,
qycjia COYETaHWil), Ha HAXOXKICHHE BEPOSTHOCTEH COOBITHH C
IPUMEHEHHEM KOMOMHATOPUKHM, B TOM 4YHCIE C HCIOJIb30BaHUEM
TpeyrosnbHuka [Tackans.

Pemate 3aaum Ha HaxoXJAE€HHE BEPOSTHOCTEH COOBITMH (B pamkax
M3YYEHHOT0).

I'eomeTpuueckas
BEpPOSITHOCTH (4 4)

I'eomeTrprueckas BepoATHOCTb. CilydaliHBIN
BBIOOP TOYKM U3 (UIYypbl Ha IUIOCKOCTH, W3
OTpE3Ka, U3 YT OKPYKHOCTH.

OcBauBarh IOHATHE FCOMCTpI/IquKOI\/’I BEPOSATHOCTH.

Pemrats 3aJa4u Ha HaXOXACHUC BepOSITHOCTef/'I B OIIbITax, NpCACTaBUMBIX
KakK BLI60p TOYCK U3 MHOI'OYrOJIbHUKA, Kpyra, OTpE3Ka WU AOYTH
OKPY?>KHOCTH, YUCJIOBOI'O ITPOMECIKYTKA.

HcnbpiTanus
Bepnyaau (8 4)

Hcneiranne. VYcenmex un  Heymada. Cepus
HCIBITAaHUM 10 IepBOro ycmnexa. McnslTaHus
bepuynnu. BepositHocTu coObITuif B cepun
ucneitanuit bepuymu. [Ipaktuyeckas padora
«HcnublTanus bepuymnm».

OcBauBaTh NMOHATHSA: MCHBITAaHHE, 3JIEMEHTApHOE COOBITHE B MCIBITAHUH
(ycmex W Heynauda), cepusi HCHBITaHUI, HACTyIJIEHHUE IEPBOTO Yycexa
(Heynaun), cepus UCbITaHUN bepHysun.

Pemarp 3amaun Ha HaXx0XJIEHHE BEPOSATHOCTEH COOBITUH B Cepuu
UCTIBITAHUN JI0 TIEpBOrO YCIeXa, B TOM YHCJIE C MPUMEHEHHEM (POpMYIIbI
CYMMBI T€OMETPUYECKON MPOTPECCHH.

Pemiate 3agaun Ha HaXOXACHHE BCpOHTHOCTGﬁ 9JICMCHTAPHBIX COOBITHI B
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Cepud  UCHbITaHUM  bepHyinu, Ha  HaxOXIEHHE  BEPOATHOCTHU
OIPEIEIIEHHOIO YUCIIA YCIIEX0B B CEpUU UCTIBITaHUM bepHyim.

W3yuaTh B XOA€ NPAaKTUYECKOH pabOTBHl, B TOM YHCIE C IOMOIIBIO
IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTM B CEpUM MCIBITAaHUH
bepHyim.

Cuayyaiinasi BeJUYUHA

(8 4)

CiyyailiHass BeJIMYMHA W paclpeeieHue
BEPOATHOCTEN. MareMaTHyecKoe OKUIAHUE U
JUCTIepCcHs CiiydalHOW BenuuuHbI. [Ipumepsl
MaTeMaTU4eCcKoro OKHMJIaHUS KaK
TEOPETUYECKOTO CpEIHEro 3HAYEHUS
BEJIMYUHBI.

[lonsiTne o0 3akoHe OONBLIMX  YHCEN.
N3mepenue BEpOSITHOCTEM €  MOMOILBIO
qyacToT. [I[pumeHenne 3aKkoHa OONBIINX YHCET.

OcBOUTPh NOHATHSA: ClydaliHas BEJIUYHMHA, 3HAYECHUE CIy4YallHOW BEJIMYMHBI,
pacrpeeIeHre BEPOSITHOCTEH.

W3yuath u 00CyKIaTh IPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX CIIYyYalHbBIX
BEIMYMH (pOCT, BEC 4YeJIO BEKAa, YUCIECHHOCTb HACEJCHUs, JpYyrue
W3MEHYUBbIE BEJIMYMHBI, PACCMOTPEHHbIE B Kypce€ CTAaTHUCTUKH),
MOJICTIbHBIX CIIYYalHBIX BEJIMYWH, CBSI3aHHBIX CO CIIYYalHBIMHU OIIBITAMH
(Opocanue MOHETBI, UTPATBHON KOCTH, CO CIy4YailHBIM BEIOOPOM H T. I1.).
OcBauBaTh TOHATHUS: MAaTEMAaTUYECKOE OXKUJAHWE CIIYYailHOW BEIIMYMHBI
KaK TEOpETHUYECKOe CpeJHee 3HAYCHHE, TUCIEPCHUs CIIy4aliHON BETMYHUHBI
KaK aHaJIOT AUCIIEPCUM YUCIIOBOrO Habopa.

Pemarp 3a1aun Ha BBIUMCIICHHE MAaTEMaTHUYECKOTO OXKUJIAHUS U AUCIIEPCHH
JIUCKPETHOM CIyYaliHON BEJIMYMHBI 10 3aJJaHHOMY PACIPEACIICHUIO0, B TOM
qrclie 3aa4, CBI3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMHU.

3HAKOMHTBCS ¢ MAaTEMATHUYECKUM OXXKHJAHUEM W JUCTIEpCUEH HEKOTOPBIX
pacmpeienieHuid, B TOM 4YHCJE pacHpelesieHus CIy4ailHOW BEeTUYHHBI
«YUCIIO0 YCIEXOB» B CEpUHU UCIBITAaHUN bepHyim.

N3y4arh 9acToTy COOBITHS B TOBTOPSIIOIIMXCS CIYY4aWHBIX OMBITaX Kak
CIIyYalHYIO BEJIMYHHY.

3HaKOMHUTbCA C 3aKOHOM OosbmMx uucen (B ¢opme beprymmm): mpu
0O0JIBILIOM YHCIIE ONBITOB YaCTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.
Pematp 3a1aun Ha U3MepeHUE BEPOSTHOCTEH C MTOMOIIBIO YaCTOT.
OOcyxaTh pojb 3aKOHa OOJBIIMX YHCET B OOOCHOBAaHWUU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEM.

OO6cyxnaTth 3aKOH OOJBIIMX YHCEN KaK MPOSBICHUE CTaTHCTUYECKOU
YCTOWYMBOCTH B M3MEHUYMBBIX SIBICHUSX, POJIb 3aKOHA OONBIINX YHCEN B
MIPUPOJIE U B )KU3HU YEJIOBEKA.

O0o00menue "
CUCTEeMaTu3anusda

OnucarenpHasg
CIIy4aitHOTO

IIpencrasnenue
CTaTUCTHUKA.

JTAHHBIX.
BepositHOCTB

HOBTOpHTL HN3YUCHHOC U BBICTpAUBATh CUCTCMY 3HAHUH.
PemraTs 3aaa4 Ha OPCACTABJICHUC U ONTMCAHNUC JaHHBIX.
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H3Y4YE€HHOI 0 COOBITHSL. DOneMeHThl ~ KOMOMHATOpWKH. | PemaTh 3a1auyn Ha HAXOXJICHUE BEPOSTHOCTEW COOBITHIL, B TOM 4YHCIE B
MaTtepuaJa (10 4) CrnydaiiHble BEIMYMHBI U PACIIPEIEIICHUS. OTBITaX C PABHOBO3MOKHBIMH AJIEMEHTAaPHBIMU COOBITUSIMH, BEPOSTHOCTEH
00BEAMHECHUS U TIEPECEUCHUs] COOBITHIA, BRIYUCIISTh BEPOSATHOCTH B OIBITAX
C CEpUSAMM CITyYalHBIX UCTIBITAHUH.

B paznmene TemaTu4eckoro mraHMpOBaHUS paboyeit mporpaMmbl (TS KaKIO0TO Toja OOy4YeHHUS M BCEX MUCHUILUINH ITUKIIA
«MaremaTuka») MOTYT OBITh yYYTE€HBI BO3MOXHOCTH HCIIOJIL30BAaHUS DJIEKTPOHHBIX (IU(GPOBBIX) 00pa30BaTEILHBIX PECYPCOB,
SBJISTFOIIUXCST  y9€OHO-METOIUYSCKUMH MaTepualiaMi, pealu3yronmmu  aunaktudeckue BosMmoxHoctn WKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIHCTBY 00 00pa3oBaHMM (MYJIbTUMEIUHHBIC TPOTPAMMBI, JJCKTPOHHBIC YYCOHHKH U
pabouue TeTpaau, dSJICKTPOHHBbIE OWUOIMOTEKH, BUPTYaJbHBIC JIAOOPATOPUH, HTPOBBIE MPOrPaMMbl, KOJUICKIIMU HHU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB U/WIH JIP.).




C yuetoM auddepeHIIMpOBaHHOTO XapaKkTepa TPeOOBaHUN K TUIAHUPYEMBIM
0o0pa30BaTeNbHBIM pE3yJIbTaTaM TEKyIlas ¢ TMPOMEKYTOYHAsl aTTecTalus II0
y4eOHBIM TpeaMeTaMIMKIa «MaTeMaTHKa»IIPOBOIUTCS C  HCIIOJIb30BAaHHEM
pa3paboTaHHBIX MEJaroroM KOHTPOJbHO-U3MEPUTEIBHBIX MaTEpHaioB  (CM.
[Tpunoxenue A).

BrurrodeHne o0y4aronuxcss BO BHEIIHHE MPOIETYpPhl OICHKU JTOCTHXKEHUHN
o mpeaMeTaM mukia «MaTreMaTrnkay, B TOM YUCIIe BCEPOCCUICKHAE TTPOBEPOTHBIC
paboThI U ApyTHe MOA00HBIE MEPOIIPHUSATHUS, TPOBOUTCS TOJIBKO C JKETAHUS CaAMHX
TIIYXUX 00YYaIOMUXCsl M MX POUTENIEH (3aKOHHBIX MTPEACTABUTENCH ).

[To pesynmpraTaM TPOMEKYTOUYHON OIICHKH OBJIQJEHUS COJCPKaHUEM
npeaMeToB muKiIa «MaremaTuka» TPUHUMAETCS PEIICHHE O COXPaHCHUH,
KOPPEKTUPOBKE  IOCTaBIEHHBIX  3a7a4, OOCYXICHHS Ha  IICHXOJIOTO-
NEeAarorndeckoM  KOHCWIMymMe  (y4eOHO-METOJWYECKOM  COBET€  W/WIH
JIp.)0Opa3oBaTeIbHON OpPraHU3alliU C IIEJIbIO BBISBJICHUS MPUYUH U COTJIACOBAHUS
IlaHa COBMECTHBIX JEHCTBUM TI€IarOrMuecKoro KOJUJIEKTHBA, OpraHu3aluu
B3aUMOJICUCTBUS C POAUTEIISIMH IITyXOTO O0YYarOIIerocs.
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[Tpunoxenue A

IHoaxoasl k oneHKe 00pa3oBaTeIbLHBIX Pe3yJIbTATOB IIyXHX
o0yuarouuxcst Mo y4eOHbIM MpeaMeTaM HUKJIA «MaTemaTuka»

[Ipu oreHke pe3ynbTaToB OO0y4YeHUsT MaTeMaTHKe, BKIIoYas anreopy,
r€OMETPHUI0, BEPOATHOCTh M CTATUCTHKY, HEOOXOIMMO YUUTHIBATH OCOOCHHOCTHU
peueBOro ©  OOWIEro  pa3BUTHSA, MBICIUTEIBHON  JESATENBHOCTH  TIIYXHX
obOyuaroruxcs. [lomyckaetcs nuddepeHmpoBaHHas OICHKA.

I'paduk u coaepkaHue JTUATHOCTHK pa3pabaThIBaeTCsl YYHUTEIEM U
yTBEpKJIAaeTCsd aJMHHHUCTpalnued oOpa3oBaTeiabHOM opraHu3auud. Kpurepun
OLIGHKH YCTHBIX M THCbMEHHBIX pabOT pa3pabaTbIBalOTCA OpraHU3aIUei
CaMOCTOSITENIFHO W (UKCUPYIOTCA B JIOKadbHOM akrte. [lpu ompeneneHuu
KPUTEPHUEB OIIEHKU CJIEAYET YUYUThIBaTb OCOOble 0Opa3oBaTelbHbIE MOTPEOHOCTH
riyxux ooOywaromuxcsi. OleHka pe3yJlbTaToB OO0Y4YEHUsl JOJKHA BBICTPAUBATHCS
UCXOJs U3 IOHUMaHUs TOr0, YTO 00Y4aIOIIUKCS MOT OCO3HAHHO YCBOUThH YUEOHBIN
Marepuall.

BaxxHbpIM B OlleHKE paboOT SIBISETCS TO, YTO BCE OMIMOKH JOJKHBI OBIThH
UCIIPABIICHbI, A TIOCIE ATOr0  3aKPEIUIEHO MPaBUJIbHOE  BBIIOJIHEHUE
COOTBETCTBYIOIIUX JICMCTBUM.

Ha xaxxiom rogy 00y4yeHust IpOBOJSATCS Pa3IMuHbIEC BUJbI TUArHOCTHKU:

— cTapToBas (BXOJAHOE OLICHUBAHME);

— TeKyIlasi AUarHOCTHKA;

— IPOMEKYTOYHAsl JUArHOCTHUKA.

CraproBasi JMATHOCTHKA

Ha3nauenue cTapToBOil AMArHOCTUKU — BBISBUTH TOTOBHOCTH O0OYYarOIIUXCSI
K OCBOCHHUIO MAaTEMATUKH Ha MIPEICTOSIIEM TO/ly OOYUYEHHS; KaueCTBO OCTATOUYHBIX
3HaHWM O0O0ydYaromuxcsi 3a TMPEAbIAYIINA y4eOHbI TO0Ma; CIPOTHO3UPOBATH
METOJMYECKHE MPUEMBI, CPEICTBA KOPPEKLIMOHHO-TIEIarOTHYECKOTO BO3ACHCTBUSA
C y4€TOM YPOBHSI aKTyaJIbHOTO Pa3BUTHA OOYYAIONIMXCS W MX MOTEHIMada K
OCBOCHHIO COJIEP KaHUS JAHHOW y4eOHOM NUCIIUIUIAHEI.

HenenecooOpa3Ho MpoBOIUTH CTapTOBYIO JUATHOCTHKY Ha 2-0il ydeOHOM
Hezlene: KOHTpPOJbHAash paboTa IMpeaBapsercss IOBTOPEHHUEM  OCBOEHHOI'O
Marepuana.

[To 3aBepiieHuM pabOThl OOyYAIOIMIMMCS TIPEAOCTABIISETCS BpeMs Ha
caMompoBepKy. B Xxoje Bcell KOHTpPOJIBHOM paboThl 00yYaroIIuecs MOTYT
MOJIb30BaThCS YEPHOBUKOM. B BHIE CHpaBOYHBIX MaTEpUATIOB OOYYarOLIMXCS
MOTYT OBITh MPEIJIOKEHBI (B ClIyyae HEOOXOAMMOCTH) aJITOPUTMBbI BBINOIHEHUS
TOTO WIM WHOTO BHJA JeATEIbHOCTH. [IpOJOIKUTENbHOCTh BBINOJHEHUS
OOYYarOIIMMUCS KOHTPOJIBHOM paboThl —1 ypoK.

Texkyuiasi AMarHOCTHKA

Texyias mpoBepka OCYIIECTBISETCS B MPOLIECCE OCBOCHUS 00YYarOIIMMHUCS
Kaxaoi Tembl. OHa MPOXOJIUT B BUAE OMPOCOB, BHIMOJIHEHUS CAMOCTOSTEIbHBIX
pabor. Kpome TOro, mo IUKIy HM3yYEHHBIX TEMATUYECKHX PA3JCIIOB YUUTEIh
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OpraHu3yeT KOHTPOJbHBbIE pabOTHl MO YKa3aHHBIM B MPOrpaMMe TeMaTHYECKUM
pazzenam.

B konme kaxzaoi ydeOHOM 4dYeTBEPTHM B paMKaxX TKYIIEro KOHTPOJIA
00s3aTEIbHO OPTraHU3YeTCS MOHUTOPUHT, OPUEHTUPOBAHHBIK HA HPOBEPKY
BOCHPUAMUS HA CIYX U 80CHPOU3BEOCHUS MEMAMUUECKOU U MEePMUHOI02ULEeCKOl
JIeKCUKU YY4eOHOU OUCYUNIUHBL, A MAKdyice NeKCUKU NO OpeaHu3ayuu y4eOHol
OdesimenvHocmu. JlaHHasg TIpoBepKa IUTAHUPYETCS U TPOBOJUTCS YUHUTEJIEM-
IPEIMETHUKOM COBMECTHO C y4YUTeNeM-Ie(eKTONoroM (CypIomneaarorom),
KOTOPBIM BEIET crenuanbHble (KOPPEKIMOHHbBIC) 3aHsATUs «Pa3BuTHE BOCHPUSITHUS
Y BOCIIPOU3BEACHUS YCTHOM peum».

OyenusaHnue KOHMPOJILHOU pabOmbl

OTBeT O1leHUBaETCA OTMETKOM «5» B CIEIYIOUIUX CITy4dasX:

— paboTa BBIMOJIHEHA TOJTHOCTHIO;

— B JIOTMYECKUX PACCYXIACHUSIX U 00OOCHOBAHWU PEUICHUSI HET MPOOENIOB U
OINOOK;

— B pEIlIEHUU HET MAaTeMaTHYEeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OIHMCKA, KOTOPAasi HE ABJISICTCS CJIEACTBUEM HE3HAHUS UM HETIOHUMaHUS Y4eOHOTO
MaTepuana).

OtMeTka «4» CTaBUTCS B CIEIYIOLIUX CIy4dasiX:

— paboTa BBHINOJHEHA TMOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS
HEJOCTaTOYHbl (€CIM yMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SBHIIOCH
CHeUalbHbIM 0OBEKTOM MPOBEPKN);

— JOMYLIEHbl OJIHA OIIMOKAa WJIM €CTh JBa-TPU HEJ0UYETa B BBIKJIAJKAX,
pUCYHKaX, 4epTexkax win rpadukax (ecau 3T BUABL pabOT HE SIBISIIUCH
cHeuaibHbIM 0OBEKTOM MPOBEPKH).

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyYasx:

— JomymieHo OoJsiee OJHOM OIMOKK Wi OoJjiee JIBYX-TPEX HENOYETOB B
BBIKJIQJIKAaX, dYepTexkax Wi rpadukax, HO oOydaronuiics  oOnamaer
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ot1MmeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

—  JIOTYIIEHbl  CYIIECTBEHHbIE  OLIMOKH, JEMOHCTPUPYIOIIHME, YTO
oOy4aronuiicss He 001aaeT 00s3aTeNbHBIMU YMEHHUSIMU TI0 IAaHHOW TeME B TIOJIHOM
Mepe.

IIpomeKyTOYHAS TUATHOCTHKA

[IpoMeXyTOUHBI KOHTPOJb MO3BOJSET YCTAaHOBUTH YPOBEHb OCBOCHHUS
OoOy4JaromuMHUCs TMPOTPAMMHOTO MaTepuajia MO0 OKOHYAHUU KaxkJIoW ydeOHOMU
YETBEPTH/TPUMECTpPA U Ha KOHEl yuyeOHoro roaa. Bpems BeimonHeHus: paboTs —1
ypok. B koHTposibHOUM paboTe 1enecoo0pa3HO 00eCHedYuTh COUETAHHWE 3aJaHui
0a30BOT0 M MOBBIIEHHOTO YPOBHEH.




