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Pabouas mporpamma (nanee — Ilporpamma) mo npeametry «MaremaTuka
aJpecoBaHa OOydYalIIMMCS C HapylmleHUsIMH cliyXxa (BKJIIO4Yas KOXJIEApHO
UMILJIAHTUPOBAHHBIX ), TIOJYyYaIOIIMM OCHOBHOE oOliee oOpazoBanue. [Iporpamma
pazpaborana Ha ocHoBe DefepanbHOIO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro obmiero oopazoanus (IIpukaz Munnpocsemienusi Poccun
or 31.05.2021 r. Ne 287, 3apeructpupoBaH MHHUCTEPCTBOM IOCTHUIIMHU
Poccuiickoit ®@enepanuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC
000), Konmenuuu pa3BuUTHs MaTeMaTHUecKoro obOpaszoBanus B Poccuiickoii
Oenepanuu (yTBEepkIeHa  pacrnopstkeHueMm  [IpaButensctBa  Poccuiickoit
®enepauun ot 24 nekadbpsa 2013 r. Ne 2506-p), mporpammbl BOCIHTAHHS — C
yu€TOM TIpoBepsieMbIX TpeOoBaHMI K pe3yiapTaTaM ocBoeHuss (OCHOBHOM
o0pa3zoBaTeIbpHOM TPOrpaMMbl OCHOBHOT'O OOIIIEr0 0Opa30BaHUsl.

IHosicHuTe/IbHAA 3aNIMCKA

Marematrka, SBJSISICH OJIHUM W3 CHCTEMOOOpPA3yIOMIMX MPEAMETOB
MaremaTtuka, SBISISICh OJIHUM U3 CHUCTEMOOOPA3yIOIIMX MPEAMETOB IIKOJILHOTO
o0pa30BaHus, UTPAECT BAXKHYIO POJIb B JIMYHOCTHOM M KOTHUTHBHOM Pa3BUTHH
oOy4aronuxcs ¢ HapyeHusiMu ciayxa. CojepxaHue JaHHOTO Kypca COJIEHCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS, OBJIAJICHUIO PAllMOHATIBHBIMU CIOCOOAMU U
MpUEMAMHU OCBOEHUSI MAaTEMaTUYECKOTO 3HAHMS, OCO3HAHUIO 3aKOHOB, KOTOPbIE
JIeXKAT B OCHOBE M3YyYa€MbIX SBJICHUMN, a TAKXKE CYIIECTBYIOIIMX B3aUMOCBS3EH
MEXKTy SIBICHUSIMU.

3HauMuTENbHA POJIb Kypca MaTEMAaTHUKH Ui OBJAJEHUS OOYYAIOIIMMUCS C
HapyLIEHUSIMU CIyXa COLMAJIbHBIMH KOMIIETEHIMSIMH, BKJIIOYas CIIOCOOHOCTH
pemarb 3HauuMble JJI1 MOBCEAHEBHOM >KM3HM YEIOBEKa MPAKTUYECKUE 3aJauH,
YMEHUE UCIO0JIb30BaTh MNPUOOPETEHHBIE 3HAHMS Il U3YYEHHUS OKpYXKarollen
JIEUCTBUTEIBLHOCTH.

ConepxaHue Kypca MaTeMaTUKH SIBJISIETCS Ba)XXHbBIM M JJISI YCHEUIHOTO
OCBOCHHMsI MPOTPAMMHOI0 Marepuaia Mo JAPYrUM y4eOHBIM IUCHIUIUIAHAM, IS
MPOJIOJDKEHUS 00yUeHUs B CUCTEME HEPEPHIBHOTO 00pa30BaHuUs, JIJIsl TOATOTOBKU
MOJIPACTAOILEr0 OKOJIEHHS K TPYAOBOU JESITEIIBHOCTH — B CBSI3M C HEOCITOPUMOU
pOJIbIO  MAaTEMaTHMKA B  HAYyYHO-TEXHUYECKOM IpOrpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VYuebnas nucuurmimHa «MaremaTuka» ocBauBaercs Ha ypoBHe OOO 1o
Bapuanty 2.2.2 AOOII B mnponoHrupoBaHHbele cpoku: ¢ 5 mo 10 xiaccsl
BKJIFOUHUTEIILHO.

OCHOBHBIMM JIMHUSIMU CcOJEpkaHusl ydyeOHoro Kypca B 5—I10 kiaccax
ABJIAIOTCS cienyromue: «Hucna u BbIYUCIECHUS Y, «Anredpa» («Anrebpanyeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHkuumy», «l'eomerpus»
(«['eomerpuueckue ¢Gurypsl W MX CBOWCTBa», «M3MepeHHE TeOMETPUYECKUX
BEJINYUHY ), «BEpOSTHOCTh U CTATUCTUKAY.

Pa3BuTHe yKa3aHHBIX JIMHUNA OCYILECTBISETCS MapaJUICIbHO: KaxKaas B
COOTBETCTBHH C COOCTBEHHOU JIOTMKOW, HO TIPU 3TOM B TECHOM B3aWMOJICHCTBUMU.
Kpome Toro, ux o0be1uHsET JOrnuecKas COCTABIIAIONMIAs, TPAJUIIMOHHO MPUCYIIIAs
MaTE€MaTUKE U MPOHU3BIBAIOLIAS BCE MATEMATUUYECKUE KYPChl U COJIEpKATEIbHbIE
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auann. CpopmynupoBanHoe Bo ®PI'OC OOO tpeboBaHHe «yMETh ONEPUPOBATH
MOHATUSIMU:  ONpENIEJICHUEe, aKCuoma, Teopema, JI0Ka3aTelbCTBO; YMEHHUE
pacrno3HaBaThb HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUIN OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUECKUX YMEHUHN pacIpeesieTcs Mo BCeM
rojgam obydenust Ha ypoBHe OOO.

B mnponecce ypokoB maTeMaTHKH OOydaroIMECs C HapYyLIICHUSIMH CiyXa
3HaKOMATCS C PAa3HOOOPAa3HBIMU MATEeMATHUYECKUMHU TMOHATUSMU M TEPMHUHAMH, C
MaTeMaTHYeCcKol (hpa3eosiorueli, 4YTO TO3BOJIIET CTUMYJIUPOBATH PEUEBOE
pa3BUTHE U IIpeojojieBaTh €ro HexocraTtku. M, HaoOopoT, Omaronaps
COBEPIIICHCTBOBAHUIO CIIOBECHOW pe4YM MPOUCXOAUT Haubosnee Tiay0okoe W
OCHOBATEJIbHOE  OCBOEGHHME  MAaTEMaTU4YEeCKOro  3HaHWs,  (HOpPMUPOBAHHE
aOCTpaKTHOrO MbIIIIEHUsI. B 1aHHON CBSI3W CyUIECTBEHHAs pOJb B OOY4YEHHH
MaTeMaTHKe MPUHAJIEKUT ciaoBy. B coorBercTBUM co  crneuuduxon
00pa30BaTEeNbHO-KOPPEKIIMOHHOW ~ pabOThl B XOAE€ YPOKOB  MaTeMAaTHUKH
peaycMaTpuBaeTCa TMpeAbsBICHUE BepOANbHBIX MHCTPYKIUNA, MOCTaHOBKA
CIIOBECHBIX 3ajay, MOOyXJIeHHue oOydalluXcsl K pPacCyKIEHUSM BCIYX,
KOMMEHTHPOBAHUIO BBIMOJIHAEMBIX JIEUCTBUM, OOBSCHEHUIO OCYIIECTBIEHHBIX
orepanuii. YuuTelb JOJKEH CO3/1aBaTh YCIOBUSI, P KOTOPBIX Y 00yUaIOIIUXCS C
HapyLICHHbIM CIIyXOM OyAeT BO3HHMKAaTh MOTPEOHOCTH B PEUYEBOM OOILIEHUM IS
MOJYyYeHHUs] TOM WJIM HHOW MareMaTudyeckod wuHOpManuu, a Takke
IJIaHUPOBAHMS, BBITIOJIHEHNUS, IPOBEPKHU MPAKTUYECKUX NeHCTBUIN
MaTEMaTUYECKOrO COACPIKAHUS.

KornutuBHas cocrtaBidonias Kypca MaT€MAaTHKH I03BOJISIET OOECHEYHTh
Kak TpeOyeMblil cTaHIapTOM HEO0OXOAUMBIN (0a30BbIi) YPOBEHh MaTeMaTUYECKON
MOJATOTOBKM, TaK W TMOBBIIICHHBIH YpPOBEHb, HEOOXOIUMBIN ISl YriIyOJIEHHOTO
U3Y4YEeHUS IPEIMETA.

Kypc maremaTukun UMEET S[pKO  BBIPAXKEHHYIO  BOCIHTATEIbHYIO
HanpaBlieHHOCTb. brarogaps pa3HooOpa3HbIM BHJAaM JESTEIBHOCTH M (opMam
OpraHu3alu paboThl OO0yYaroOImIMXCS HAa YpOKaX MaTeMaTHKHd IPOUCXOIUT
BOCIIUTAHUE  LEJIEYyCTPEMJIEHHOCTH, BOJIA, HAaCTOWYMBOCTH, OCO3HAHHOW
NOTPEOHOCTH TIOBOJIUTH HAa4YaToe JIeJ10 A0 KOHIA. BBIMONIHAS Te WK WHbIE 3a/1aHu,
OoOyJaroluecs: ¢ HapyILICHUSIMH CIyXa OCO3HAIOT, YTO HEOpEKHOE OTHOILIEHUE K
paboTe, OTCYTCTBHE COCPEIOTOUYEHHOCTH TpPHU PEHICHUH M[PUMEPOB, 3ajady,
OCYUIIECTBJICHUU Tpapuyeckux paboT U JAp. OOYyCIOBIMBAET BO3HUKHOBEHUE
omnbok. OcymecTBusis AEATENbHOCTh B Tpymnmne, B MNOATpynmnax, mnapax,
oOyyaromuecsi ¢ HapylIeHHEM cliyXa ydarcs OeCKOH(JIUKTHBIM crocobam
pelieHust mpoOJIEMHBIX CUTYaIlMil, CIIOPHBIX BOMPOCOB, MPUHITHIO HHOTO MHEHUS,
YBaXXEHUIO K TOUKE 3pEHHUSI IPYroTo YesioBeKa.

CopepkaHue YpOKOB MAaTEMaTHKU IO3BOJISIET Takxke oOecrneynBaTh
ACTETUYECKOE BO3JECHCTBUE HA JMYHOCTh, B YACTHOCTH, 3a CYET NPEAbIBICHUS
aKKypaTHO BBITIOJIHEHHBIX JUIAKTUYECKHX TMOCOOWM, aHanmm3a H300pakeHuH,
NPEJICTaBICHHBIX B yUeOHUKE, BKIIOYasi TEOMETPUUECKUI MaTepHall.

OcBoenne 00yYarOIIMMHUCA C HapyUICHUSIMH CllyXa M[POTrPaMMHOIO
MaTepuana 1o MaTeMaTHKE OCYLIECTBIISETCS MPEUMYILIECTBEHHO HAa YpOKax IMOJ
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pykoBoACTBOM yuuTesns. OaHako Uil MPOYHOTO OCBOEHHMS COJEpXkKaHUS Kypca
TpeOyeTcss MPEeAyCMOTPETh PETYJISIPHOE BBINOJHEHHUE JIOMAIIHUX 3aJaHHi,
UCKJIIOYas JTHU MPOBEJACHUSI KOHTPOJIBHBIX paboT. [Ipu onpenenenun coaepkaHus
1 00bEMa TOMAIIHETo 3aJaHKsl HEOOXOAUMO yUeCTh HEJOMYCTUMOCTh MEPErpy3Ku
oOy4Jaronuxcs y4eOHbIM MaTEpUAIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO M TEPMHUHOJIOTHUECKYIO
JEKCUKY, KOTOpas JOJDKHAa BOMTHM B CIIOBApHBIM 3amac OO0y4aromuxcs ¢
HapyLIEHUsIMHA CITyXa 3a CUET LIeJICHAIIPaBJICHHOW OTpaOOTKH, MPEXIE BCEro, 3a
CUET BKJIIOUEHUS B CTPYKTYPY CIOBOCOUYETAHUM, MPEMNJIOKEHHM, TEKCTOB, B T.4. B
CBI3M C (OPMYITUPOBKONM BBIBOJIOB, BBIIBHKEHHEM THIOTE3, OQPOPMICHUEM
JIOTUYECKUX PACCYKACHUI, IPUBEICHUEM JOKA3aTEJIbCTB U T.II.

Ilpunyunvr  peanusayuu-obpazo8amenbHO-KOPPEKYUOHHOU  pabomvl  HA
VpOoKax mMamemamuxu.

B cooTtBercTBUM ¢ nmpunyunom HayyHocmu B XoJle 00pa3OBaTENbHO-
KOPPEKIIMOHHOIO  Tpoliecca  IpelycMaTpuBaeTcsi, BO-TIEPBBIX, BbIOOp U
MpEebIBICHUE MaTepualia B COOTBETCTBUU C TPEOOBAHUSMHU U JOCTHXKCHHUSIMHU
COBPEMEHHOW HayKH, BKJIIOUass MaTEMATUKY, NEJarOTUKY, CYpAONENaroruky 1 Jp.
Bo-BTOophiX, mnpuoOperaeMble  OOyYAIOMIMMHUCS  3HAHHUS  JIOJDKHBI  OBITh
CUCTEeMHbIMHU. Bocnpusarve HOBOro mnpeacraBisieT coOOM Mpolecc, B KOTOPOM
KQKJI0€ BIIEPBbIC OCBAaMBAEMOE SIBJICHUE, TOT WJIM WHOM HE3HAKOMBIH OOBEKT
paccMaTpHUBAIOTCSI B CUCTEME Pa3HOOOpA3HBIX CBS3€ C WHBIMU SBJICHUSIMHU U
O0OBbEKTaMM: CXOAHBIMU M OTJIUYHBIMU. B-TpeTbux, MpeabsBIsiEeMbld MaTepua
JIOJKEH OBITh IOCTOBEPHBIM, pacrojiaraTh MOJJUHHBIM HAyYHbIM 00bsCHEHHEM. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM — MpPOLEcce Ha ypoKaX MaTEeMaTUKH He
JOMYCKaeTCsl ByJblrapu3alus, Ype3mMepHasi ynpomEHHOCTh U3J0KEHUs 3HAHUN CO
CCBUIKOM Ha 0COOCHHOCTH 00y4aronuxcs, 00yCJIOBJICHHbIC HApyIlIeHUEM cityxa. B
COOTBETCTBMM C JAHHBIM T[PUHIMIOM MPEAyCMaTPUBAETCS  BOIUIOIICHUE
MaTEMaTUYECKUX MPEICTABICHUIA U MIOHATUN B TOYHBIX CJIOBECHBIX 0003HAUCHUSX,
onpenenieHusix. Kpome Toro, BaXKHbIM yCJIOBUEM MPHUHIUIIA HAYYHOCTH SIBIISIETCS
Takasg oOpraHuzalus 00pa30BaTENbHO-KOPPEKLIMOHHOIO IIpoliecca, Korga y
OOy4JaronMXcst ¢ HapyIIEHUSIMH Ciyxa (OpMHUPYIOTCS aOCTpakiuu U 0000IICHUS
KaK SMIIMPUYECKOT0, TaK U TEOPETUYECKOr0 TUIIA. DTO MPEAINOAraeT MOCTUKEHUE
BHYTPEHHHUX CBS3€H M 3aKOHOMEPHOCTEW MAaTEMaTUYECKUX SIBIICHUH, OTHOLICHUM,
3aBucumocTeil. HayuHocth B oOydeHun wmarematuke (anredpe, TreoMeTpuu)

! Ha ypoxax mpoBomuTcs crenmanbHas paGoTa Haj MOHMMAHHEM, NPHMEHEHHEM B CAMOCTOATEIHHOM pedH,
BOCTIPHSATHEM (CIYXO3PHTEIBHO M /MM Ha CIyX C y4E€TOM YpPOBHS CIyXOPEUYEBOTO Pa3BUTHS OOYUAIOMIHUXCS) U
JIOCTATOYHO BHATHBIM M €CTECTBEHHBIM BOCIIPOM3BEJCHHEM TEMAaTHUYECKOM W TEPMUHOJIOTHYECKOW JEKCHKH, a
TaKKe JIEKCHMKHM IO OpraHu3aluu y4eOHOW AEATEIbHOCTH OOydaromuxcs Ha ypoke. HacTb JaHHOTO pEueBOTO
MaTepuaa, y)Xe 3HAKOMOTO OOyJaroIIMMCs, MOKET OTpadaThIBaThCsi Ha KOPPEKIMOHHO-PAa3BUBAIOIINX Kypcax
«Pa3BuTHE BOCHPHUATHS W BOCIPOHM3BEACHHUS YCTHOW PEUI» NMPH COBMECTHOM IUIAHMPOBAHUHM PAaOOTHI yUUTEIEM-
MIPEMETHUKOM H YUHUTENEeM-1e(heKTOIoroM (CypIomearorom), peaan3yolnM JaHHble Kypcsl. Ha KoppeKIrmoHHo-
pa3BHBaIOIIMX Kypcax y OOydarolIMXcs 3aKpeIUISIOTCS YMEHHs BOCHPUSTHS (CIyXO3pUTEIBHO W/MIM Ha CIyX C
y4€TOM YpPOBHS MX CIIyXOPEYEBOTO Pa3BHUTHsI) M JJOCTATOYHO BHSATHOTO U €CTECTBEHHOI'O BOCIIPOU3BEICHUS JAHHOTO
peueBoro MaTepuana.

2 [IpHHLHIIBI KOPPEKIHOHHO-06Pa30BaTENbHOM PaGOTHI HA YPOKAX MaTeMaTHKH onpeaenens: no H.M. Hazaposoit u
I'.H. batory. Cm. Hazaposa H.M., baros I'.H. Matemarnka ¢ Mmeronukoi npenogasanus. Jlexnuu. s cryn. ned.
¢-ta. — M.: U3n-80 MI'OI1Y, 1998. — C. 47 — 57.
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o0ecrieunBaeTcs TaKke 3a CYET MPENOCTABICHUS MaTepuana, Kacarolerocs
VCTOPUYECKOIO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JTOCTUKECHUM.

B cootBerctBUM ¢ npunyunom pazeusaioujeco o0bOyuenusi TpeOyercs
o0ecrieunBaTh CTAHOBJIEHUE I103HABATEIbHBIX W TBOPYECKUX CIOCOOHOCTEM
oOyJaroluxcs, yNIpaBiIeHHE TeMIaMH U COJEpPKaHHEM HX MaTeMaTHYECKOTo
pa3BUTHSA 3a CUET COOTBETCTBYIOIINX BO3AEHCTBUI. B pe3ynbTaTe 00yueHnue Oyaer
«BecTU» 3a coboil pasButHe. [Ipu 3TOM TpeOyercs mpeabsBiIeHUE MaTepuasa C
y4€TOM OCOOBIX 00Opa30BaTENbHBIX MOTPEOHOCTEN, PEUYEBBIX W IO3HABATEIBHBIX
BO3MOYKHOCTEM, HHIANBUAYAIbHBIX OCOOEHHOCTEN OOyYAIOIIMXCA C HApyLIEHUSIMU
ciayxa. Kpome Toro, npemycMaTrpuBaceTCsl BKIIOUEHNE B CONEPKAHUE YPOKOB KAK
PENPOAYKTUBHBIX 3aJaHUM, TaK MW CO3JaHUE CHTyallMd IIO3HABATEIBHOIO
3aTpyIHEHMs], 3aJaHuil MNpoOJIEeMHOro xapaktepa. B uwncine TUNoB 3agaHuil
IIPEeIyCMaTPUBAETCS BBICOKHUM YJIEIbHBIN BEC TAKUX, KOTOPBIE TPEOYIOT aKTUBHOTO
UCIIOJIb30BaHUs CIIOBECHOU peYH.

C yuéroMm npunyuna eocnumsigarouje2o obyuenus NPOrpaMMHBII MaTepua
JOJKEH OBITh OPUEHTUPOBAH Ha PAa3BUTHE Y OOYUYaAIOLIUXCS C HAPYLLIEHUSIMU CIIyXa
HOJIOKUTEIBHBIX MOpAJbHBIX U HPABCTBEHHBIX KauecTB. YUEOHBIH Marepuan
HA3BaHHOTO Kypca 00JIaJJaeT 3HAYUTENIbHBIM BOCIHUTATENIbHBIM IOTEHIIMAJIOM, B
CBSI3U C YEM JIOJKEH MCIOJIB30BaThCS JUIsl pPAaCUIMPEHUsI KPyro3opa 00yJarommxcs,
pPa3sBUTHS  KYyJbTYPbl YMCTBEHHOIO TpYyJd, COBEPILICHCTBOBAHMUS HAaBBIKOB
palMoOHAIIBHOM OpraHu3auuu padotsl U Ap. K 3HauuMbIM QakTopaMm peainzanuu
MPUHIMIIA BOCIHTHIBAIOIIETO OOYYEHHUs OTHOCATCS IIIyOOKOE 3HAHHWE MpeaMeTa
YUHUTENIEM, UHTEPECHOE U AOCTYITHOE JIJIsl OOYyHAIOIINXCS U3JI0KEHUE MaTepHaia.

Ipunyun cesasu obyuenus ¢ sHcusHvlo TpeOyeT, YTOOBI MPU OCBOSHUU 3HAHUUN
oOydJaroniyecss ¢ HapylUIeHUSIMU CJIyXa, C OJIHOM CTOpPOHBI, OMHUPAIUCH Ha
COOCTBEHHbIN KM3HEHHBIM M MpPaKTHYEeCKUU omnbIT. C Jpyrod CTOPOHBI, BaKHO
oOecrieynBaTh MPUBICYCHUE TPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEIHEBHOM
JKA3HEHHOM IIPAaKTUKE, B pasHbIX BuAax aAesarensHocTd. [IpemycmarpuBaercs
pEryJiipHOE€ O3HAKOMJIEHHE OOYyYarolMXCs C TeM, KaK 4YeJIOBEK HCIOJb3YyeT
MaTeMaTUYeCKUe 3HaHMs B Pa3jIMYHBIX COIMAIbHO-OBITOBBIX CHUTYyalMsX, Ha
IIPOU3BOJICTBE U T.II.

Ipunyun npounozo yceoenusi 3uauuti 0cO00 3HAUYUM B 00Opa30BATEIBHO-
KOPPEKIIMOHHON paboTe B CBSI3U C OCOOEHHOCTHIO OOYYaIOLIUXCS C HapylICHUEM
ClIyXxa CpaBHHUTEJIBHO OBICTPO 3a0bIBATh OCBaMBaeMblii y4eOHBIM MaTepuan. B
JAHHOW CBSI3M JUISl aICKBATHOTO OCO3HAHHUS M MPOYHOrO 3allOMUHAHUSI MaTepurana
TpeOyeTcss omopa Ha BCE COXpPaHHbIE  aHAJIMU3ATOPbI,  HCIOJIb30BAHUE
KMHECTE3NYECKUX OIYIIEHUN B BOCIPUITHH MaTEMaTHYECKUX 00BEKTOB. BaskHbIM
TaKXXe SIBISAETCS YBSI3bIBAHUE BHOBb 3allOMMHAEMOIO0 C pPaHEE IMOJYYEHHBIMH
3HAHUSMH, BKJIFOYEHNE HOBOT'O 3HAHHUS B YK€ CIIOKUBIIYIOCS CHCTEMY; Pa3BUTHE
CIOCOOHOCTHM K  ONOCPEJAOBAHHOMY  3allOMHMHAHHWIO,  COBEPILEHCTBOBAHHE
COOTBETCTBYIOILIUX  MBICIUTENbHBIX TpUEMOB. TpeOyeTcss MpeaycMOTpeTh
CHUCTEMATUYECKOE HCIIOIb30BAHUE YNPAKHEHUM HA MOBTOPEHUE M 3aKPEIJICHUE
IIPOMAEHHOTO MaTepurasa ¢ BKIOYEHUEM B IOBTOPEHUE HIIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanusi HA2AAOHOCMU TPELYCMATPUBAET MOCTEIEHHBIN
[epexo] OT HANIHOCTH K CIOBY, COYETAaHHWE HATJIAJHOCTH CO CIIOBOM.
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Peanuzanus gaHHOrO mNpUHOMIA TpeOyeT y4y€Ta TOro, YTO HArJISAHBIE BHUIBI
MBIIJICHUST HAXOJATCA B TECHOM B3aMMOJIEUCTBUM CO CIIOBECHO-JIOTHYECKUM
MbIlIJIeHHEeM.  JlaHHOe  B3auMOJEWCTBME  HAYMHAETCS C  MBICICHHOTO
dbopMHpoOBaHUS HATJISIIHBIX OOpa30B HAa OCHOBE CIIOBECHOTO TEKCTa (HAmpUMED,
yclloBUs 3a7aun) B (popMe mepeBojia Ha sI3bIK 00pa30B COAEpKaHUS dTOTO TEKCTa
(3aaun) — yCTHOTO JIMOO MUCBMEHHOTO. B TaHHOM cilydae HarjsiaHbIA MaTepual
npeacTaéT B BUJEC BHEIIHEH OMOpPbI BHYTPEHHUX JEHCTBUN, KOTOPHIE BBIMOIHSET
OOy4aroluiicsl ¢ HapYIICHHBIM CIyXOM IOJ PYyKOBOJCTBOM meaarora. [lo mepe
OBJIAJICHNS MAaT€MATHYECKUMU MOHATHIMU, A0CTPAKTHO-JIOTHMYECKUM MBIIIJIEHUEM
TJIaBHOE COJIepKaHHE B OOYYEHMHM MATeMAaTHUKH COCTaBISIOT HE CaMH IPEIMETHI,
SBIICHUS, @ CYIIECTBYIOUIME MEXKIy HUMHU CBSI3U W OTHOmeHUs. OOBIYHON
HaIJISIIHOCTH CTAHOBUTCS HEIOCTATOYHO, B CBSI3M C YEM BCTYIAET B CUILY NPUHYUN
mooenuposarnus. OH HE TPOTHUBOIIOCTABIEH MPUHLMUITY HATISAHOCTH, a SBISAETCS
ero BbiclIedl cryneHbto. bmaromapss MoaenupoBaHuio — oOydaromuecs ¢
HapylLICHUAMU CllyXa B HalJIIIHOM BuAE (TOCPEICTBOM CXeM, TIpaduKOB,
YyepTeKel) OCBaUBAIOT METOJbl U CIIOCOOBI MMO3HAHUS M3YYaeMbIX OTBJICUEHHBIX
CBSI3¢M W OTHOIIEGHUH MEXIYy NpeIMeTaMH, SBJICHUSMH, IIOMCKAa HOBBIX
BHYTPEHHUX OTHOILICHWW M 3aBUCHUMOCTEH. B CBOI0O ouepenp, HEYMEPEHHOE
UCIOJIb30BaHUE CPEJCTB HArJSAHOCTH MOKET OTBJEKaTh OOy4YaroIUXcsi OT
IIOCTABJICHHOW Iepel HUMHU Yy4yeOHOW 3amaun. B cooTBeTCTBHUM € 3TUM HeE
npeaycMaTpuBaeTca 3aJepKKa Ha HarsagHbIX (opMmax JeWCTBHM, CHOCOOOB
BBINIOJIHEHUS 3aJlaHUi B TEX CIy4asx, Korjga y oOydarouuxcs ¢ HapylIeHUsIMU
ciyxa c(hOpMUpPOBaHBI MBICICHHBIE 00pa3bl 3TUX JeicTBud. OpHako Tmpu
BO3HMKHOBEHUU TPYJHOCTEH B CBS3M C OCBOCHHEM MaTepuasa, peICTaBICHHOIO B
OTBJICUEHHON  (dopme, TMpeAyCMATpUBAETCS  BO3BpAlleHWE K  HAIJISIHO-
MIPAKTUYECKOM OCHOBE 3aJaHUS.

Ipunyun unOUBUOYAILHOCO NOOX00a K 00y4arOWuUMcs B YCIOBHUSIX
KOJUIEKTUBHOTO OOyYeHHs MaTeMaTuKe TMpeaycMaTpuBaeT Y4€T TOro, 4YTO
YMCTBEHHbIE, pEUEBbIC, KOMIIEHCATOPHBIE BO3MOKHOCTH OOYy4YalOIIUXCS C
HapylLICHUSIMH ciyxa pa3iuyHbel. B 3Toil cBsizu TpeOyeTcs MHIMBUIYyaTu3alus
3aJJaHUI MO0 KOJIMYECTBY M COJIEPKAHUIO, MPEIYyCMaTPUBAIOTCS Pa3jIMuHbIe MEpbI
MOMOIIH Pa3HbIM 00YYarOIIUMCSL.

Ilpunyun onoper 6 o00yyeHUu Mmamemamuke Ha 300pOBble  CUIIb
obyuarouecocss TpeOyeT KOPPEKIIMOHHOW HampaBICHHOCTH 00pa3oBaTeIbHOTO
npoiecca. O0yyaronyecs ¢ HapyUIEHUsIMU CIyXa OBJIAJIEBAIOT MAaTEMaTUYECKUMU
3HAHMSIMU  [IPEUMYIIECTBEHHO TOCPEJACTBOM CIYXO3PUTENBHOTO BOCHPUSITHS
y4eOHOro Marepuaja C aKTHMBHBIM TPHUBJIIEYEHHUEM COXPAHHBIX aHAJIM3aTOPOB,
NOJAKPEIUIAsl W pacluupsis ToJlydaeMble 3HaHUA Oyarojaps NpPaKTUYECKON
NEeATEIbHOCTH,  YYBCTBEHHO,  JIBUTATEIbHO,  OCS3aTE€JbHO  BOCIPUHUMAs
MaTemMaTHuueckue OOBEKThl M sABIEHUS. Pa3zHooOpas3Hble BUIBI AESITEIBHOCTH,
Harpy>kasi pa3JIM4yHbIe aHAIM3aTOPhI, Yallle UX COUETaHus, MO3BOJISIOT CO3/1aBaTh B
co3HaHuM Ooyiee sSCHbIE W MPOYHbIE 00pa3bl MOHATHS  M3y4aeMOTO
MaTEeMaTUYeCKOro Marepuaia.

IIpunyun desmenbHocmMHO20 NOOX00a OTPAXKAET OCHOBHYIO HANPABIEHHOCTh
COBPEMEHHOW CUCTeMbl 00pa30BaHMs OOYUYaIOLIErocs ¢ HApYIIEHHBIM CIYXOM, B
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KOTOPOW JEATEeThbHOCTh paccMaTpUBaeTcs Kak mporecc (GopMHpOBaHUS 3HAHUH,
YMEHMM M HaBBIKOB U Kak YCJIOBHE, OOECHeuMBalollee KOPPEKIIMOHHO-
pa3BHUBAIOIIYIO0 HANpaBIEHHOCTh 0Opa3zoBaTenbHOrO mnpouecca. Ocodboe MecTto B
peanu3aldd  JAHHOTO  NPUHLMINA  OTBOAMTCS  NPEAMETHO-IPAKTUYECKOU
JEATEIbHOCTH, KOTOpash pacCMaTpUBAETCs Kak CPEACTBO KOPPEKUHMH U
KOMIIEHCAIIMM BCEX CTOPOH NCUXMKH O0YYarOUIerocsi ¢ HapyIIEHHBIM CIyXOM — B
COOTBETCTBUM C IICUXOJOTMYECKOM TEOpUEH O ACATEIBHOCTHOM ACTEPMHUHALMH
NICUXUKU.

Ipunyun eduncmea ooyueHus mamemamuxe ¢ pazgumuem C108eCHOU pedu U
Hepeuesvix Nncuxudyeckux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyILICHHs,
0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTAMU OOYYAIOUIUXCS C HAapYyIICHUSIMU
ciyxa. B cOOTBETCTBMM C 3TUM B XOJ€ YPOKOB TpeOyeTcs yAensiTh BHUMAaHHE
paboTe HaJ MaTeMaTHYeCKOW TEPMHHOJOTHEH, paclIMpsTh 3amac MOJAENEed H
BAapUAHTOB BBICKA3bIBAHUI MAaT€MaTHYECKOIro cojepkanus. OBiajeHue CIOBECHON
peublo B XOJI€ YPOKOB MaTeMaTUKH (ajireOpbl, T€OMETPUH) SIBISIETCS YCIOBHEM
JAIBHEHMIIEr0 N3yYeHUsl 3TOM TUCLUUILIMHBL, a TAaKKE€ OCBOCHHS IIMPOKOIrO Kpyra
MaTEeMaTHUYECKUX U JKUTEHCKUX MOHATUH, UCIIOJIb3YEMbIX B OOUXO/IE.

IlenenanpaBieHHas paboTa MO Pa3BUTHUIO CIOBECHOW peun (B YCTHOM U
NUCHbMEHHON (popMax), B TOM UHCIE CIyXO3PUTEILHOTO BOCIPUATHUS YCTHOM peun,
pe4YeBOro  ciayxa, IPOM3HOCUTENIBHONW CTOPOHBI peun  (MpeXIe  BCEro,
TEMaTUYECKOW U TEPMHUHOJIOTUYECKOMN JIEKCUKH Y4€OHON AMCLMIUIMHBI U JIEKCUKU
110 OPraHM3aIMH YIeOHOI ASATEIPHOCTH) IPEIyCMATPHBACTCS Ha KasKIOM YPOKeE”.

B mpouecce ypokoB MareMaTHKu TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peuu 00ecrieurBaTh Pa3BUTUE Y O0YYAIOLIMXCS C HAPYIICHUSIMH CTyXa
JIPYTUX IICUXUYECKUX MPOLECCOB. B yacTHOCTH, peyCMaTprUBAETC PyKOBOJICTBO
BHUMAaHHEM OOYyYaloOIIMXCs Yepe3 MOCTAHOBKY M aHajlu3 y4eOHBIX 3a/ad, a TaKkKe
COCPEOTOYEHUE M TNOJIJAEPKAHWE BHUMAHUS 3a CUET IPUBJICYECHUS CPEJICTB
HaIISTHOCTH, BHJIEOMATEPUANIOB, JOCTYNHBIX IO CTPYKTYPE H COAEPIKAHUIO
CIIOBECHBIX MHCTpYKUMH. Pa3zButue mnamsaru oOecnednBaercs MOCPEICTBOM
COCTaBJICHUsI CXEM, aHaju3a COjepXaHWs TalJMll, TEKCTOBBIX 3anay. Pa3Butue
MBILUIEHUSIT W €ro omepanuil oOecreunBaeTcss 3a CUET  YCTaHOBJICHUS
MIOCJIEIOBATEIbHOCTH  BBINOJIHEHNS BBIYMCIWTEIBHBIX JEUCTBUM, NPUYUHHO-
CJICICTBEHHBIX CBsI3ed U Jip. B 00pa3oBaTeIbHO-KOPPEKIIMOHHOM paboTe ciemayer
c/IeNlaTh aKIEHT Ha Pa3BUTUU Y OOYYAIOIIMXCS CIIOBECHO-JIOTMYECKOTO MBIIIJICHUS,
0e3 4ero HeBO3MOKHO IMOJIHOLEHHO PACCYyXAaTh, J€JaTh BBIBOJbI, OCYIIECTBIATh
BBIJIBOKCHUE U MPOBEPKY IWnore3. B HaHHOW CBs3M IPOTpaMMHBIA MaTepUall
JIOJKEH M3JIaraTtbCsl YUYUTEIEM SICHO, MOCIEA0BATEIBHO, C BKIKOYEHUEM CHUCTEMBI
apryMEHTOB U MOJIHBIM OXBaTOM TeMbl. BakHasi poJib B pa3BUTUU Yy O0yYAIOIINXCS
C HApYWEHHSMHU CIIyXa CJIOBECHO-JIOTUYECKOTO MBIIIJIEHUS IPUHAIIIEKUT

¥ PaGoTa 10 PA3BUTHIO BOCIPUSTHS M BOCIPOU3BEACHHS YCTHOH Pedl He IO0JKHA HAPYIIATh €CTECTBEHHOIO X0
ypOKa, MPOBOJMTCS HA 3TanaxX 3aKpeIUICHUS U MOBTOpPCHHS Y4eOHOro MaTepualia; B XOJC YpOKa 0OecreuuBacTCs
KOHTPOJIb 32 MPOM3HONICHUEM O0YyJaroIuXcs, MOOYXKICHUE K BHATHOW U €CTECTBEHHOW PEYM C UCIOJIL30BAaHHEM
MPUHATBIX METOAMYCCKHX IMPHEMOB padOThl, Ha KaXIOM YpOKE MpeaycMarpuBacTcs (OHETHUYECKas 3apsjka,
KOTOpast IPOBOJATCS He Oojee 3 -5 MUHYT.
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OOCYXKICHHIO M BBIBEICHUIO (HOPMYJI, MOJEIHPOBAHUIO MPAKTUUYECKUX 33134 C
MOMOIIBIO (POPMYJI, BBITIOJIHEHUIO BBIUUCICHUHN TI0 PopMyiaM U Jp.

B cooTBeTrcTBUM C npuHyunom uHmeHcugurayuu peuesoco 00OUeHUs.
(KOMMYHUKAaTUBHOCTH) TpeOyeTcsl CO3JjaHuEe Ha ypOKAaX MAaTeMaTUKU CHUTYalHi
pedyeBoro oomenus. s sroro, kak u Ha staie HOO, BaXXHO NPaKTUKOBATH
pasznuuHbie (popmbl pabOTHI: MapaMu, MaJbIMU Tpynnamu v ap. Jlanusie hopmbl
paboThl, Hapsay C WHBIMH, MO3BOJSIOT OCYHIECTBISATH KOMMYHUKATUBHOCTD
y4eOHOr0 MaTeMaTHYECKOro MaTepuaia U caMOd OpraHu3alnuu padoThl Ha YPOKE,
aKTUBU3HMPOBATh «MATEMAaTUYECKUID CIOBAPh, «MaTEMAaTHUYECKYI0» (Ppa3eosoruio,
COBEpIICHCTBOBATh Yy OOYy4YalOIIMXCS yMEHHS JIOKa3blBaTh, pPacCyXkaath,
dbopMynupoBaTh  BBIBOJBI, H3BJIEKaTh M  aHAIU3UPOBATh  HMH(OpPMALNIO
MaTEeMaTHUECKOTO COJIEPKaHusI.

B npouecce oOpazoBaTeabHO-KOPPEKIIMOHHOW pabOThl MOTYT  OBITh
UCIOJIb30BaHbl LIU(POBBIE TEXHOJOIMHM, K KOTOPBIM OTHOCIT HH(OpPMaIMOHHO-
oOpa3oBaTebHbIE Cpelibl, AIIEKTPOHHBIN oOpa3oBaTenbpHBIl  pecypc,
JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHH, DSJEKTPOHHOE OOyueHue ¢
NOMOIUIbIO UHTEPHETA U MYJIbTUMEHA.

[IpeumymiecTBaMu  UCHOJIB30BaHUS IUPPOBBIX  TEXHOJOTUH B
00pa3oBaTeNbHO-PEaOUINTALIMOHHOM  MPOILECCE  SIBJISIOTCS  JOCTYIHOCTb,
BapUAaTUBHOCTh, HArJSAHOCT, OOyudeHus, oOpaTHass CBSI3b  YUMTENS C
00y4aroIUMUCS, TOCTPOCHUE HHIWBUIYATbHOU TPAGKTOPUU M3y4eHUS Y4eOHOTO
MaTepuana, oOydeHrne C MPUMEHEHHEM HWHTEIJICKTYyalbHBIX CHCTEM MOJICPKKU
(mns aganTanuu yueOHOro matepuaina K 0coObIM 00pa3oBaTeNbHBIM NOTPEOHOCTIM
oOyuaromuxcsi). Opranuzanusi OOydyeHHUs] Ha OCHOBE ITM(POBBIX TEXHOJIOTHI
MO3BOJIIET AKTHUBU3WPOBATH KOMIICHCATOPHBIE MEXaHU3MBl  OOYYaroIuXcs,
OCYIIECTBIATH  00pa30BaTEIbHO-PEAOMIUTAIIMOHHBIM  TPOIlECC HAa  OCHOBE
MOJIMCEHCOPHOTO MO/IX0/1a K IPEOA0JICHUIO BTOPUUHBIX HAPYIICHUH B Pa3BUTHUU.

[{u¢poBble TEXHOJOTUU MOTYT UCIIOJIB30BATHCS B PAa3IMYHBIX BapHalUsIX: B
BUJE MYJIbTUMEIUNWHBIX Npe3eHTalul, Kak ydeOHMK M pabodas TeTpajpb, B
KauyecTBE CJIOBAps WM CIIPABOYHHUKA C yUeOHBIMU BUCOPHUIbBMAaMU, KaK TPEHAXEP
JUISL 3aKPETICHUS] HOBBIX 3HAHUN WJIM B BUJIE TIPAKTUYECKOTO OCOOUS.

NudopmarnmonHo-oO6pa3oBaTenbHas cpeia o0pa3oBaTEILHOTO YUPESKICHHUS,
OpraHM30BaHHAs C  HCHOJb30BAaHMEM  LU(MPPOBBIX  TEXHOJOTUH,  JIOJKHA
o0ecreynBaTh:

—  nH(OPMAIMOHHO-METOIMYECKYI0  TMOAJEPKKY  00pa3oBaTeIbHOTO
mporecca ¢ yuéToM 0cCoOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH OO0ydaroUuxcs ¢
HapYIICHUEM CITyXa;

— TIUIAaHUpOBaHWE O0pa30BAaTEIBLHOTO TMpollecca M €ro  PecypcHOro
oOecrieyeHusi B COOTBETCTBUU C (enepanbHbIMU TpPeOOBAHUSMHU OCHOBHOTO
oO1mrero oOpa3oBaHus;

— MOHHUTOPMHI U (HUKCAIMI0 XO0Ja U pe3yJlbTaTOB 00pa30BaTEIbHOTO
mporecca JUIsi  OTCIACKHBAHWS JUHAMUKMA YCBOEHHUS Y4yeOHOro Marepuasa
00y4aIOIUMUCS C HapYLUICHUEM CITyXa;
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— y4€T CaHMTAPHO-IMUAEMUOJIOTMYECKUX TpeOOBaHUI MpH OO0ydYeHHH
HIKOJIbHUKOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbsl (C HApyIICHUSIMU
cIIyXa);

— COBpPEMEHHBIE MPOLEAYPHI CO3aHMs, TTOUCKA, cOOpa, aHaIn3a, 00paboTKH,
XpaHEHUs U MpeACcTaBIeHUs HHPOPMAIIHH;

— JIMCTAHIIMOHHOE B3aMMOJICWCTBHE BCEX YYACTHHUKOB 00pPa30BaTEIHLHOTO
npoiiecca (OOy4arolMXCsi C HApyIIEHHEM CilyXa, MX poAuTeNeld (3aKOHHBIX
npecTaBUTENEH), MeJarornyeckux pabOTHUKOB, OpraHOB yImpaBieHUs B chepe
oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHMCJE MPHU peaTH3aliy TUCTAHIIHOHHOTO
oOpa3oBaHMUs.

B pesynbTare mcnosnp3oBaHus HU(POBBIX TEXHOJOTHI B 00pa3oBaTeIbHOM
mporecce y o0ydaroumxcs ¢ HapylieHHeM ciiyXxa (OpMHUPYIOTCS YeThIpe BHIA
1U(POBON KOMIETEHTHOCTH:

*UH(QOpPMAIIMOHHAs M MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh C
pa3HbIMU IU(PPOBBIMU pecypcamu),

*KOMMYHUKAaTHBHasg (CIOCOOHOCTh  B3aUMOJICHCTBOBATh  IOCPEICTBOM
6510r0B, (HOPYMOB, YATOB U JIp.),

*TeXHUYECKasi (CIIOCOOHOCTh MCMOIb30BaTh TEXHUYECKUE U IMPOrpPaMMHBIE
CpelCTBa),

srioTpeOuTeNbCcKass  (COCOOHOCTh  pemaTh ¢ MOMOIIBI0  IU(BPOBBIX
YCTPOMCTB U MUHTEPHETA pa3InyHbIe 00pa30BaTEIbHbBIE 33/1a4N ).

ey u3yyenus yueoOHoro npeamera «MaremaTuka»

Llenv yuebHOU OucyuniuHbl 3aKIIOYAETCd B O0OECIEUEHUU OBJIAJICHUS
OOyJarolmMuMHUCd € HapYyIICHUSIMH  CIyXa HEOOXOJUMBIM  (OmpeaeasieMbIM
CTaHJIaPTOM) YPOBHEM MaTEeMaTHUECKOW TOJATOTOBKM B E€IMHCTBE C DPa3BUTHEM
MBIIUICHUS U COLIMATIbHBIX KOMITETEHITNH, BKITFOYAs:

— (QopMupoBaHME UEHTPAIBHBIX MATEeMATHUYECKUX TOHSATHH (YHUCIIO,
BENIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTh, (YHKIHUs),
00eCreunBaIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00YyYaIOIINXCS;

— MO/BE/ICHNE 00yYarouIMXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTHUKU U OKPYXKAIOIIEr0 MUpa, MOHUMAaHME MATeMaTHKU Kak
4acTH 00IIeH KyJIbTyphl YEJIOBEUECTBA,

—  pa3BUTHE  UWHTEIUICKTYyalbHBIX M  TBOPUYECKHX  CIIOCOOHOCTEM
oOyJaromuxcs, MO3HABATEIBHON AaKTUBHOCTH, WCCIICOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEpeca K N3YUCHUIO MAaTEeMaTHKH;

— ¢opmupoBaHne (HYHKIMOHAIBHOM MaTeMaTHYeCKOW TIPaMOTHOCTH:
YMEHHsI PACTO3HABATh MPOSBICHUS MAaTeMAaTUYECKUX TMOHITHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIMSIX U MPU M3YYCHUH IPYTHUX
y4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh WX HA SI3bIKE MAaTEMATUKUA M CO3/1aBaTh MaTEMaTUYECKUE MOJICIH,
OPUMEHATh OCBOEHHBIM MaTeMAaTUYECKUH ammapar i peHIeHUs MpPaKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETUPOBaTh M OLIEHWBATH IOJIyYCHHBIE
pe3yIbTaThl.

Mecro npeamera «MaTtemMaTuka» B y4eOHOM IJIaHe
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VYuebnpii mpeamer «MaremaTtuka» BXOAUT B TPEAMETHYIO 001acTh
«Marematuka u ”HGOPMATHUKAY, ABIISISICH 00S3aTEIIbHBIM.

VYyeoOnsiii npenMer «MaremaTtukay SBISIETCS OOIIMM ISl 00YYalolIUXCs C
HOPMATHUBHBIM PA3BUTHEM U C HAPYIICHUSIMH CIIyXa.

Conepxxanue yuyeOHoro mpenmera «MaremaTtuka», NpPEACTaBICHHOE B
paboueit mporpamme, cooTBeTcTBYyeT PI'OC OOO, amanTupoBaHHONW OCHOBHOM
oOpaszoBaTeILHON ITporpaMMe OCHOBHOTO 00111ero oOpazoBaHus (BapuanT 2.2.2).

B 5-10 kmaccax y4yeOHbIi mpenMer «MaremaTuka» H3y4daeTcs B paMKax
CJIETYIONTUX YICOHBIX KYPCOB:

B 5-6 kiaccax — «Maremarukay, *

B 7—-10 kmaccax — «Anredpa» (BKJIOYas 3JIEMEHTbI CTATUCTUKU U TEOPUU
BEPOSITHOCTEN), > «I"'eomerpus», ° «BeposATHOCTh U CTATUCTHKAY. !

Copep:xanue y4eOHOro npeamera

Conepxanue yuyeOHoro mpenmera «Maremarukay, NpPECTABIEHHOE B
[Ipumepnoii paboueit mnporpamme, coorBeTcTByeT DOI'OC OO0, IIpumepHoii
aJlaliTHPOBAHHON OCHOBHOW 00pa3oBaTeNbHOM HpPOrpaMMe OCHOBHOTO OOUIETo
oOpasoBanus (BapuanT 2.2.2).

Conep:xkanue y4eOHOro npeamera «MareMaTuka
5 KUIACC
(1-i rog obyuenust Ha yposne 000)®

Harypanbubie uncna. /[elicTBus ¢ HaTypaabHBIMU YUCIaAMU

Harngaanasa reometpusi. JInHMM Ha IIIOCKOCTH

OOGBIKHOBEHHBIE TPOOHU

Harnsnnas reomerpusa. MHOTOyroiabsHUKH

Hecsatuunsie qpodu

Harnsinnas reometpus. Tena u GUrypsl B IpoCTpaHCTBE

O060011IeHNe ¥ cucTeMaTH3allis U3y4YeHHOTO MaTepuralia

Ilpumepnunie 6uobl OeamenrbHoOCIMU 00YUAIOUWUXCA '

— 00CYXXJIEHHE PacCCMaTPUBAEMBIX MOHATUH, (OPMYITUPOBAHUE MTPABUI;

— BBIJEJIEHHUE (B COOTBETCTBMM CO CJIOBECHOM HMHCTPYKIMEH) U CIIOBECHOE
0003HaueHNE N300PAKEHHBIX O0BEKTOB;

— BBITIOJIHEHHE Tpaduueckux padoT (M0 CIOBECHOW MHCTPYKIIMH, 00pasily,
10 aHAJIOTHH U p.);

— BBITNIOJIHEHUE BBIYMCIICHUN B YCTHOM U MUCbMEHHOU (hopmax;

— COCTAaBJICHHE IJIaHA U 00CYKJIeHHE CcrIoco0a pelIeHus 3a1auH;

— oOcyxnaenue u BbIBOA (opMyn (dhopmyibl MyTH W JAp.), 3HAYCHUH
BXOAIIUX B HEE OYKB; HAXOXKJIEHUE 1O (popMyIie YKa3aHHBIX JaHHBIX;

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

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

®Ha M3y4eHHe reoMeTpuu B 7, 8, 9 kiaccax BeLIEsIeTCS 10 2 4acoB B Hezaelo (68 yacoB B rox), B 10 kinacce — 1 yac
B Hezemo (34 vaca B rox).

" Ha n3ydyeHue Kypca «BeposTHOCTh 1 ctarucTHka» B 7 - 10 kiaccax Beiaensercs 1o 1 yacy B Hepemo (34 yaca B
rom).

8 Coxpamsiercst comepxanue H 06BEM MaTepuala, MpeACTABICHHOro B mpumepHoii OOIl — s mepBoro roga
o0yuenus Ha ypoBHe OOO.
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— IOCTPOEHUE JIOTHYECKHUX LIETIOYEK IPU JI0KA3aTENbCTBE U IUAJTIOTE U AP.
IIpumepHas TeMaTHYecKAasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHuie cnoea u crosocouemanus

Jlenenue, 10Ka3aTeNbCTBO, €IMHHULIBI U3MEPEHUS, 3a7a4a, U3MEPEHUE JTUHBI
CTOPOHBI, KOOPJUHATHBIM Jy4, KOOPAUHATHI, JIyd, MHOTOYTOJIbHUK, HAaTypajIbHOE
YHCJIO, HEPABEHCTBO, OTPE30K (UIMHA OTpPE3Ka, KOHIIbI OTpe3Ka), IUIOCKOCTH,
npsiMasi, paBHbIE OTPE3KH, PACCTOSIHHE MEXKIy TOYKaMH, TOYKa, TPEYTOJIbHUK,
IKaja.

bykBeHHas 3amuch BBIPAKEHHS, BBIUYMTAEMOE, BBIYMTAHHE, HAXOXKIACHHUE
3HAYEHUA, MEPUMETP, IUIOLIAAb, PAa3HOCTb, CBOMCTBA CIIOKEHHS W BBIYMTAHUS,
CJIaraeMeble, CJI0KEHHUE, YUCIOBOE BBIPAXKEHHE, YUCIIOBOE PABEHCTBO.

KBagpar, ky0, MHOXUTEIb, HAaXOXKJICHUE 3HAYEHUA [EPEMEHHOI,
OCHOBAaHME, OCTATOK, MPOU3BEACHHUE, CMBICI BBIPAKEHHUS, PACIPEAECITUTEIBHOE
CBOMCTBO  YMHOXXEHHS, COYETATEIbHOE CBOMCTBO  YMHOXEHHS, CIOCOO
HAXO0XKJEHUS JIEJICHUs, CIIOCO0 HAXOXJICHHS YMHOKEHUS, CTENEHb, YMHOXECHHE,
YaCTHOE, YNPOLICHUE BBIPAKEHUS, YTCHUE BBIPAKEHU.

Ap, BEpIINHBI, BpEMsI, BBIYUCIICHUS], TEKTAp, TPAHU, JEUUMETP, KBaJAPATHBIN
METp, KHJIOMETpP, KyOMUeCKUi CaHTUMETp, 00bEM KyOa, 00bEM HIKHEH TpaHw,
napajuielienune],, MepuMeTp KBaapaTa, MEPUMETP MPSAMOYIOJbHHKA, IUIOIIA/b
(kBaslpaTa, HIDKHEW T'paHH, MOBEPXHOCTU Ky0a, MOBEPXHOCTH IMapajuieienuIena,
IPSIMOYTOJIbHUKA), POCTOM croco0 BBIYHCIICHUS, MPSIMOYTOJIbHBIN
napajieNenunesa, paBHble QUIYpbl, paccTosiHue, pEOpa, ¢dopmyna, dopmyna
riomaau, popmysna myTH.

Brienenue yactu, BeIUUTaHUE Ipo0OEH, JeeHrue Ha YacTy, TUaMeTp, Jpoou
C OJIMHAKOBBIM 3HaMeHaTelieM, JApoOb (MpaBUJIbHBIE / HENMpaBUIIbHBIE JIPOOH),
3anmuch JIpoOei, 3HaMEHaTelb, HAXO0XKJEHWE 3HauyeHUs OYKBEHHOTO BBIPAXKEHUS,
OOBIKHOBEHHBIE JIPOOM, PACIOJIOKEHHUE ApoOeH, clokeHue apoOei, cCpaBHEHHE
Ipo0Oel, IIEHTP KpyTa, YUCIUTEIb, YTCHHE IPOOEH.

JlecsiTuuHble OpoOu, AelieHue NECATUYHOM ApoOM Ha HATypaJlbHOE YHUCIIO,
3aMUCh JCCATUYHBIX APOOEH, 3amich OOBIKHOBEHHOM IpoOHW B BHJIE JACCATHUYHOM,
3alrCh MPOU3BEICHUS B BUIE CYMMbI, HAX0X/I€HUE IpOOH OT Yucia, HaX0XKJIEHUE
3HaYeHUs] OyKBEHHOTO BBIPAXKEHUS, OKPYIJCHHE YHCENl, MEePEeMECTUTEIbHBI U
COUeTaTeIbHBIM 3aKOH CIIOKEHHS JICCITHUYHBIX APOOEH, MEepeMeCTUTEThHBIN |
coueTaTeIbHbIM 3aKOHBI YMHOXEHUS, MPUOIMKEHHBIE 3HAYEHUSI YHUCEN, CpeIHee
apu(pMETHYeCKOe, YMHOXKEHUE [eCATUYHOM ApoOM Ha HATypajJbHOE YHCIIO,
ypaBHUBAHUE YMCJIA 3HAKOB, YTEHHUE IECATUYHBIX JpOOei.

N3mepenne yrioB, MHUKPOKAJIBKYJISTOP, HAXOXIEHUE YacTH OT 4YHUCIa,
HAXOXKJEHUE YHuCia MO ero 4acTH, MOKa3aHHs, MOCTPOEHUE YIJIOB, TPAHCIIOPTHUP,
yroia (psIMOH, TYTIOH, OCTPBINA, pa3BEPHYTHIN ), YEPTEKHBIA TPEYTOJIbHHUK.

Ipumepnvie ghpa3zvl

51 Oyny nmepeducinsaTh nepBbie 17 yncen HaTypalabHOTO psija.

S wmory (rotoB) MNpUBECTH MPUMEPHl JBY3HAUHBIX (TPEX3HAUHBIX,
HIECTU3HAYHBIX ) YUCET.

Ham mpeacrout (HyXHO, CiemayeT, HEOOXOIWMO) BBIOPATh €IWHUYHBIN
OTPE30K U OTMETUTH HA KOOPJAUHATHOM JIy4y€ TOUKU, KOOPJAUHATHI KOTOPBIX ...
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Otpe3ok AC pa3OuBaeT MpsIMOYTOJBHMK Ha JIBa PaBHBIX TPEYroOJbHHKA!
ABCu ADC.

[Inomanp KaXkAaoro TPEyroJibHUKa paBHA [OJOBHHE IUIOIIAIU BCETO
IPSIMOYTOJIbHUKA.

KBazpat — 3T0 IpAMOYTOJILHUK C PABHBIMU CTOPOHAMU.

51 mory (Xody, rOTOB) NPUBECTH NPUMEPHI MPEIMETOB, KOTOPBIE HUMEIOT
(dopMy NpsMOYTOJIBHOTO MapaljiesIeuIeaa.

S Mory OTBETHTh Ha BOIPOC O TOM, CKOJBKO pEOEp M BEPIIMH Yy
IPSIMOYTOJIBHOTO Mapalieenuneaa.

[IpaBunbHas apoOb MeHbllle eauHUIBL. HenpaBuibHas ApoOb Ooblie Wiu
paBHA €UHULIE.

S mory (roToB) NPUBECTH MPUMEP YUCIOBOIO BBIPAXKEHUS U OOBSICHUTH, KaK
HAWTH 3HAYEHUE YUCIIOBOT'O BBIPAXKEHHUSI.

51 xouy npuBecTH NpuMep OYKBEHHOTO BBIPAXKEHUS.

MBI y3HaiIM O TOM, YTO MPOU3BEACHUEM JECATUUHOMN 1poOU U HATYPaJIbHOTO
YuClla HAa3bIBAIOT CyMMY CJIara€éMbIX, KakJ0€ M3 KOTOPBIX PaBHO 3TOM apobu, a
KOJIMYECTBO CJIAraeéMbIX PABHO 3TOMY HAaTypAJIbHOMY YHCITY.

C DoMOWBI  MUKPOKAJIBKYJATOPA  MOXHO  BBINOJHATH  pas3HbIC
apu(meTnyeckue NeUCTBUSA: CI0XKEHUE, BHIUUTAHUE, YMHOKEHUE, JICJICHHE.

IIpumepnvie 6160001

JUiss  cuéta mnpeaMeTOB NPUMEHSAIOT HaTypalibHble uucna. Jloboe
HATypaJbHOE YUCJIO MOXHO 3aMKCATh C MOMOIIbIO aecaty mudp: ot 0 1o 9. Takas
3aMKCh YMCENl Ha3bIBaeTCs AecITUUYHOU. [locnenoBarenbHOCTh BCEX HATypalbHBIX
yucel — 3TO HaTypaibHbIi psag. CaMoe MajleHbKOE HATypallbHOE YHUCIIO — €IMHHMIIA.
B HaTypaibHOM psily Kaxaoe cienyroiiee 4ucio Ha 1 Oombine mpeasiaymiero. B
HaTypaJbHOM DAy HEe ObIBaeT HamOoJiblero uucia, oH OeckoneueH. Ludpa O
O3HA4YaeT OTCYTCTBUE EIMHHULl JTAHHOTO pa3psla B JECATHUYHOM 3alMUCH YHCIA.
[Mudpa 0 ciayxut u s 0003HAYEHUS YHUCTIA «HYIb». DTO 3HAUUT — «HHU OJIHOTOM.
Hynp K HaTypanbHBIM YKCIaM HE OTHOCST.

Eciu npubaBuTh K HaATypaJbHOMY YHCIY €IUHMILY, 4YTO MOJYy4UTCA
CJIEIYIOLIEE 32 HUM YUCI0. YHcoa, KOTOphIE CKIIAIBIBAIOT, Ha3bIBAOT CIaraeMbIMU.
Yucno, nosryyaroneecs pu CI0KEHUU ITUX YUCEI, — 3TO CyMMa.

Bripaxxenue, conepikaiiee OyKBBI, Ha3bIBa€TCSI OYKBEHHBIM BBIPAKEHHEM.
BykBbl TyT MOryt o0o3HauaTh paszHble LUdpbl. Uncia, KOTOPHIMU 3aMEHSIOT
OYKBY, Ha3bIBAIOT 3HAYCHUSMH ITOU OYKBBI.

Mpbl 3HaeM pasHbI€ CBOMCTBA CIIOKEHHS. BO-MEpBBIX, NMPU MEPECTAHOBKE
CllaraéMbIX CyMMa 4YHUCEJI HE HM3MEHSETCS. DTO CBOMCTBO CJOXEHHUS Ha3bIBAIOT
NEePEeMECTUTENbHBIM. BO-BTOPBIX, 4TOOBI MPUOABUTH K YHUCIY CYMMY JBYX UYHCEI,
MO>KHO CHauajia npubaBUTh nepBoe ciaaraemoe. [1oTom Kk moy4eHHo cyMMe HaJlo
npuOaBUTh BTOpPOE cjaraeMoe. OTO CBONCTBO  CJIOXKEHHsSI  Ha3bIBAaeTCs
coyeTaTeNbHbIM. B-TpeTbux, OT mpubaBiIeHUsI HYJIA YUCIIO HE U3MEHSETCS. 3HAUUT,
eclii MpUOAaBUTh K HYNIO KaKOe-HUOYIb YHCIO, TO MOJIYYUTCS MpuOaBIeHHOE
YUCJIO.

[IpousBeneHne IByX YHUCEN HE U3MEHSAETCS MPU NIEPECTAHOBKE MHOXKHUTENEH.
OTO CBOMCTBO YMHOXXEHHUS HA3bIBAIOT MEPEMECTUTEIbHBIM. UTOOBI yMHOXHUTH
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YHUCJIO HA MPOM3BEJCHUE JBYX YMCEJ, MOXKHO CHA4ajla yMHOKUTh €r0 Ha MEpPBbIN
MHOXUTENb. 1I0TOM MOJMy4YeHHOE MPOU3BEACHUE HAAO0 YMHOXUTh Ha BTOPOU
MHOYHUTEIb. DTO CBOMCTBO YMHOKECHUS HAa3bIBAIOT COYETATEIIbHBIM.

Jlenenue — 3TO HNEWCTBHE, C MOMOIIBKD KOTOPOTO MO IPOU3BEACHUIO U
OIHOMY M3 MHOXHTEJIEW HaxXOJAT APYrod MHOXKHTENb. YHCII0, KOTOpOE AENAT, —
3TO AenruMoe. YUCo, Ha KOTOPOE AEINST, — 3TO ACNINTENb. Pe3ynbTaT AeneHus — 3To
yacTHoe. YacTHOE MOKa3bIBaeT, BO CKOJIBKO pa3 JAeIUMOe OOJIbIIE, YeM JCIUTENb.
Hu oHO 4KCIIO HENb3s JENUTh HA HYJb.

C nomompio 1poOeil MOXKHO 3amucaTh pe3yjbTaT NENEHUs ABYX JIHOOBIX
HaTypaJbHbIX uKcesl. Ecnu neiaeHue BBITOIHSIETCS HALeJIO, TO YaCTHOE SIBIISETCA
HaTypaJbHbIM 4YuCIOM. EciM Haueno pasfeluTb Helb3d, TO YAaCTHOE — 3TO
JIpOOHOE YUCIIO.

CMmelianHas 3aluch YnUciia — 3TO Takasl 3allCh, KOTOPask COACPKUT LIETYIO U
NpoOHYyI0 yacTH. [IJ1s1 KpaTKOCTH BMECTO «YMCIIO B CMEIIAHHOW 3alMCHU» TOBOPAT
TaK: «CMEmaHHOEe 4YHuCiIo». (CMEIIaHHOE YHCIO MOXHO IIPEACTABUTH B BHJE
HEIpaBUILHOU IpoOHu.

UToOBI IpeICTaBUTh CMEIIAHHOE YMCIIO B BUJE HEMIPABUIBLHOM TpoOH, HAIO
BBITIOJIHUTD CJEAYIONIUE ACHUCTBUS. BO-TIEPBBIX, YMHOXUTH €ro LEIYyI0 4acTh Ha
3HaMeHaTeNb ApoOHON yacTh. BO-BTOPBIX, K MOJYyYEHHOMY IMPOU3BEACHUIO HAJ0
NpUOABUTH YUCTUTENb JPOOHON yacTu. B-TpeThbux, HAJ0 3ammcarh MOTYYECHHYIO
CYMMY YHCIUTEIEM ApOoOH, a 3HAaMEHATeNlb APOOHOW YacTH HYKHO OCTaBUThH O€3
U3MEHEHMUS.

UToObl yMHOXHUTH JAECATHYHYIO ApoOb Ha HATypajJbHOE YHUCIO, HAaJO
BBINIOJIHUTH CJEAYIOIIKE ACUCTBUSA. BO-NIEpBBIX, YMHOXUTh €€ Ha 3TO YMCIIO, HE
oOpaiiiasi BHUMaHUs Ha 3amsTyt0. Bo-BTOpbIX, HAJ0 B MOJYYEHHOM MPOU3BEACHUU
OTIIEIUTh 3aMSITOM CTOJNBKO IM(pP COpaBa, CKOJBKO HMX OTAEJICHO 3amsTod B
necaTuyHoOu apoou. UToOb yMHOXKUTH AeciaTHUHYI0 Apoos Ha 10, 100, 1000 u Tak
nanee, HaJo B 3TOM IpoOH MEPEeHECTH 3aIsATyI0 Ha CTOJIBKO HU(P BIPaBO, CKOJIBKO
HyJIEH CTOMT B MHOKUTEJIE TIOCIIE €AUHULIBI.

JIns u3MepeHus IomaAeil Mojab3yrTCsd TAKUMU €IUHULIAMH: KBaJIPATHBIM
MUWJUTUMETPOM,  KBAJAPATHbIM  CAHTUMETPOM,  KBAJPATHBIM  JELHUMETPOM,
KBaJpaTHbIM KWwioMeTpoM. Hampumep, KBaapaTHbII MeTp — 3TO IUIOLIA[b
KBajJpaTa CO CTOpPOHOW 1 MeTp, a KBaJApaTHbI MWUIUMETP — 3TO IUIOLIAJb
KBajjpata co cTopoHod 1 mwmmmumerp. Ilnomaau moseil U3MepsOT B TreKTapax.
['extap — 310 miIomaakr kBajapara co cropoHoit 100 metpos. ITnomanu HeGOMBITNX
Y4aCTKOB 3€MJIM U3MEPSIOT B apax. Ap (COTKa) — IIIOIAb KBajpara cO CTOPOHOM
10 meTpos.

6 KIIACC
(2-ii rog 06yuenus Ha yposne 000)°
Harypanbubie uncna
Harmsannasa reomerpust. [Ipsimbie Ha miiockoctu

Hpobu

% Coxpansiercst comepkanue n o0bEM MaTephana, MpeACTaBICHHOro B mpuMeproii OOIl — uis BTOporo roja
o0yuenus Ha ypoBHe OOO.
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Harnsnnas reometpust. CummeTpust

Bripaxkenus ¢ OykBamu

Harnsinnas reomerpusa. @Urypsl Ha IIIOCKOCTH

[TonoxuTenbHbBIE U OTPULIATEIIBHBIE YHCIIA

[IpencraBiieHre TaHHBIX

Harnsgnas reomerpus. @urypsl B IpOCTPAHCTBE

O060011IeHne U cucTeMaTH3alysa U3y4YeHHOTO MaTepuralia

Ilpumepnoie 6uovl dessmebHOCHU 00YHAIOUIUXCA'

— 00BsSICHEHHE 3HaYEHUS TOHATUH (POPMYTUPOBAHUE OIIPEICTICHHI);

— JI0Ka3aTeIbCTBO U OMTPOBEPIKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelIeHne TeKCTOBBIX 3a7au apu(MEeTUUYECKUMHU CIIOCOOaMU;

— (opMyIMpPOBAHKE MPABUII (B pAMKaX U3yYE€HHOTIO);

— yreHue (OpPO3MUYECKM W TPaMMATUYECKH BEPHOE) MATEMaTHUYECKUX
3aMucei;

— aHajuM3 TeKCTa 3ajaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUYCHUE
HeoO0XoauMol nH(pOpMaluu, MOJECIUPOBAHUE YCIOBUS MPU NOMOIIM BU3YyaJbHBIX
ornop (CXeM, PUCYHKOB, PEaJbHBIX PESIMETOB);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OIeHKa U OOOCHOBaHME IOJIY4EHHOIO  OTBETa,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIIOKHBIX MCCIEIOBAaHUN — B paMKaX U3Y4€HHOTrO (B T.4. C
UCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— MoA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOM OTIBIT.
N np.

IIpumepHas TeMaTHYecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

Henutenn u kpaTHble. OObIKHOBeHHbIe ApoOu. [lpu3Haku npemuMocCTH.
Jlenutenp HaTypajJbHOTO YHCIA, KPaTHOE HATypaJbHOIO YMCIA, OCTATOK,
JEIUMOCTh, TIPOCTBIE W COCTaBHbIE uHcha. Pa3nokeHne Ha MHOXHUTENH,
paslIoKEeHUE Ha IMPOCThIC MHOXKHUTEIH, OOIIMHA JEIUTENIb, HAMOOJBIINNA OOUIU
JEIUTENIb HATypaJbHbIX 4YHCEl. B3auMHO mNpoOCThle 4YHUCIA, HaWMEHbIIEE
HaTypaJIbHOE YHCJIO, HauMeEHbllee oOlee KpaTHOE HaTypaJlbHbIX YHCEIL.
Uucnurens, 3HaMEeHATEh, OCHOBHOE CBOMCTBO JAPOOM, PaBEHCTBO APOOEi, paBHas
Ipo0b, AEJICHUE YUCIUTENs W 3HAMEHATeNsl, COKpalleHue IpoOu, HECOKpaThMas
Ipo0b, HAMOONBIIUKA OOUIUI NETUTENb YUCIUTENS U 3HaMeHatens. [lapbl B3auMHO
npoctbix yucen. OOmUNA  3HAMEHATenb, JOMOJHUTEIbHBIE  MHOXKHUTEIH,
HaUMEHBIUN OOIMI 3HaMeHaTe b, HAaMMEHbIIIee 00IIee KpaTHOE 3HAMEHATElIs.
Hecsatuunas npoOb. CpaBHEHHME, CIOXEHUWE MU BbIUMTAaHHE ApooOeil. CpaBHeHue
Ipo0ell ¢ OJIMHAKOBBIMM YMCIUTENSIMA M pa3HbIMU 3HameHaTensiMu. [[pobu ¢
pa3HbIMM 3HaMeHarenssMu. HaxoxjaeHue 3HaueHHs BbIPAXKEHHs. 3ajayd Ha
CIIO)KeHHEe U BbluMTaHHe Apodeil. Cmemannble uucia. IlepemecturtenbHoe
CBOMCTBO CIIOXKEHUS, COYETATEIbHOE CBOMCTBO CIIOXKEHUS, CJIOKEHHE LEJbIX
YyacTel, CIOXXKEHUE IPOOHBIX dacTed, APOOHbIE YacTH, HENpaBWJIbHAs ApOOb,
YHUCIIOBBIE  BBIPAKEHUS, YIPOILICHHE YHUCIOBBIX BBIpAXEHHH, OyKBEHHBIC
BBIPQXEHUS, YIPOIICHHE OyKBEHHBIX BBIPAXCHHUI. YpaBHEHHS CO CMEUIaHHBIMU
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yucinaMu. Teopust uucen. YMHOXUTh JpoOb Ha HATYpaJbHOE YHUCIIO, YMHOXXUTH
npobb Ha ApoOb. IlpousBeneHue 4YUCIUTENEH, MPOU3BEICHUE 3HAMEHATEINEH.
Haxoxxaenue apodu oT yucia, yMHOXKUTH ApoOb Ha yucio. [Ipouents. CBolcTBa
YMHOXEHHUSI, PACIPENCIUTEILHOE CBOMCTBO YMHOXKEHUSA. CBONCTBA YMHOMEHHUS
OTHOCUTEJIBHO ciioXkeHusi. B3auMHo oOpatHbie yncna. [leneHue apodu Ha JpoOb.
Uucno obpatHoe nenutento. JleleHWe CMEIaHHOTO 4YHclia Ha JIpoOb, AeICHHE
cMeniaHHbIX JpoOei. [IpaBuno HaxoXKIAeHUsS yucia MO JAaHHOMY 3HAYEHHUIO €ro
npobu. Yucmurens IpoOHOTO BBIPAKEHHWS, 3HAMEHATENh JPOOHOTO BHIPAKCHHS,
yOpOIIEHUE JAPOOHOTO BBIpaKeHHUs. AureOpamdeckue napoOu. YwuciaoBeie u
OykBeHHbIe BbIpakeHUs. YacTHoe nByx uucen. [lponopunu, KpailHHE YJIEHBI
IPOIIOPIINH, CPEAHUE YJIEHBI PONIOPLUHU, BEPHBIE PONIOPLUN, OCHOBHOE CBOMCTBO
IPOIOPIINH, NMEPECTAHOBKA YJIEHOB MPONOPLUU, HEU3BECTHBIM YJIEH MPONOPLHUU.
[IpsiMo mpomnopIMOHATBHBIE BEJIUYMHBI, 0OPATHO MPOMOPIMOHATBHBIEC BEIIUUMHBI.
MacmTab KapThl, OTHOIICHHE JIMHBI OTpE3Ka Ha KapTe K JUIMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPY>KHOCTH, IUIOIIA[b Kpyra, map, paauyc Iiapa, JuaMeTp
mapa, cdepa.

IIpumepHvie gppazvl

[Tokaxxu (HanmuIIM, HA30BU, HAYEPTH ...); 1 (OH) HamKcall (HAYePTUJI, peIu,
CZieJ1aJl BBIYHUCIICHUS. . . ).

JIroboe HaTypasbHOE YUCIIO UMEET OECKOHEUYHO MHOTO KPaTHBIX.

Ecnu 3anuch HaTypanbHOro 4mciia okaHuuBaetcs nudpoit 0, To 3T0 4ucio
nenutcst 0e3 octatka Ha 10. Ecnu 3amuch HaTypalbHOTO 4YKClIa OKaHYMBAETCA
Ipyroil u@poi, To oHo He Aenutcs 0e3 ocrtatka Ha 10. OcTaTok B 3TOM ciyyae
paBeH mociieHen nudpe yucia.

CoxkpaienueM ApoOU Ha3bIBAIOT ACJIICHUE YUCIHUTEN U 3HAMEHATENs Ha UX
OOl 1eTUTENb, OTIMYHBIN OT €UHULIBI.

S wayuuncs(ack) cCcpaBHUBATh, CKJIQJbIBaTh M BBIYMTATh JPOOH C
OJIMHAKOBBIMH 3HAMEHATEISIMHU.

Korma s ymuHoxan(a) qpo06p Ha HaTypajdbHOE YMCIIO, YTO CHAYaja Ha 3TO
YUCJIO 5 YMHOXKUJI(Q) €€ YMCIuTeNh. 3HaMeHAaTelb 1 OcTaBuiI(a) 6€3 u3MeHEeHusl.

YacTHOE ABYX YHCEN HA3BIBAIOT OTHOUIEHHWEM 3THUX 4ucesl. OTHOLIEHue
MOKa3bIBACT, BO CKOJIKO MEPBOE YMCIO OOJBIIEr0 BTOPOrO WM KAaKylH YacTh
NIEPBOE YMCJIO COCTABISIET OT BTOPOTO.

Mpbl Hanuid npaBWiia pa3MEIIeHHs] 4YHMCeNl B TOJYKPYyrax M BCTaBWIH
HEJOCTAIOIINE YNCIIA.

JpoOHBIM BBIpR)KEHHEM Ha3bIBAIOT YaCTHOE JIBYX UMCEN WJIM BBIpAXKEHUH, B
KOTOPOM 3HAK JIeJIeHHUs 0003HA4YEH YEPTOH.

Yucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIBHBIMH.

Yucna co 3HaKOM «—» Ha3bIBAIOT OTPULIATEIbHBIMH.

[TomoxuTenbHOE HANPABJIEHUE OTMEYAIOT CTPEIIKOM.

KoopaunatHoit mpsiMoil Ha3bIBAIOT MPSMYI0 C BBIOpaHHBIMH Ha HEH
Ha4yaJloM OTCU€Ta, EAMHUYHBIM OTPE3KOM U HAIPABICHUEM.

Uucmo, mNOKa3bIBAKOIIECE IMOJOXKEHHE TOYKM HA NOPSMOW, HAa3bIBAKOT
KOOPJUHATON 3TOM TOUYKH.
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[TpOoTHUBOMOIOKHBIMYA YHCIIAMHU HA3bIBAIOT JBA YUCIA, OTIMYAIOIIUECS APYT
OT JIpyra TOJbKO 3HAKAMHU.

[lenpiMu yucIaMU HA3bIBAIOT HATypajbHbIE YUCIA, IPOTUBOIOJIOKHBIE UM
yucna u 0.

UToOBl CIIOKUTH JBa OTPULIATENBHBIX YHWCIA CHAdyalla HAJl0 CIOXUTh UX
MOJYJIH. 3aTe€M HaJ0 MOCTABUTD MEPe] MOTYUYECHHBIM YUCIIOM 3HAK «—.

UTOoOBI CIIOKUTH JIBA YUCHA C PA3HBIMU 3HAKAMU, HAJ0 CHayasa u3 O0JIbIIEro
MOJYyJI CJaraéMbIX BbIUECTh MEHBIIMKA. 3aTeM HaJAO0 TOCTaBUTh TEpes
MOJIYYEHHBIM YUCJIOM 3HAK TOTO CJIaraéMoro, MOJyJib KOTOPOro OOJIbIIIE.

UYToOBl IEPEMHOXKHUTH JIBA YKCJIA C PA3HBIMU 3HAKAMH, HAJIO TTEPEMHOXKHUTH
MOJIYJIA 3TUX YUCE U TIOCTaBUTh MEPE]l MOTYUYCHHBIM YHUCIOM 3HAK «—.

KopHu ypaBHEHUSI HE U3MEHSIOTCS, €CJIM Kakoe-HUOyAb cllaraeMoe
MEPEHECTH U3 OJIHOM YaCTU YPaBHEHUS B JIPYTyIO, U3MEHUB IIPU 3TOM €T0 3HaK.

JIBe mpsiMble, oOpasylolue Mpu MEePEUYUCICHUU MPSAMbIE YTIIbl, HA3bIBAIOT
MEePIEHIUKYJIIPHBIMH.

IIpumepHuvie 6160001

Kaxnoe 4ucino MOXHO NMPEACTAaBUTh B BHUJIE CYMMBI IMOJHBIX AECATKOB U
enquuull. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MoJIHbIE ACCATKHU
JensATca Ha 5, TO U BCE YUCIO ACNHUTCS HAa 5 JUIIb B TOM Ciy4yae, Korja Ha 5
JETUTCSA YHUCJIO €AUHUI. DTO BO3MOXXHO TOJIBKO TOT/A, KOrJa B pa3pslie €AUHUIL
ctout 1udpa 0 v 5.

A y3Han(a) o TOM, UTO €CJIM 3alMCh HATYpPaJbHOTO YKCJIA OKAHUYMBACTCS
uugpoit 0, To 310 yMcao genurcs Oe3 octatka Ha 5. Ho ecnm 3amuchk uwucna
OKaHuuBaeTcs Apyrol mudpoil, To uHciIo O0e3 ocTaTka Ha 5 pa3AeiuTh
HEBO3MOXHO.

A 3naro (y3nan(a), 3amoMHwi(a), Bblyuwsi(a), TOBTOPSIO), KaK HaWTH
HauOOJBIITUN OO JMeIuTeNb HATypadbHbIX unces. CHayana pa3joKuTh UX Ha
MPOCThIE MHOKUTENU. [I0TOM M3 MHOXUTENEH, BXOJAIIUX B Pa3ioKEHUE OJHOTO
U3 3TUX YUCEJI, BBIUEPKHYTh T€, KOTOPbIE HE BXOJSAT B Pa3JI0KEHHUE JPYTUX YKCEIL.
ITociie 3TOro Hy»KHO HaWTH ITPOU3BEICHUE OCTABIINXCS MHOXKHUTEIIEH.

S nonsn(a), uro HanbOJIBIIEE YUCIIO, HA KOTOPOE MOKHO COKPATUThH APOOb,
— 3TO HauOOJBIUN 00U ACIUTENh €€ YUCIUTENS U 3HAMEHATEJIsl.

S 3Haro, 9TO ISl CpaBHEHHS (CIOKEHHUSI, BBIYUTAHUS) PpoOel C pa3HBIMU
3HAMEHATEJIIMU HaJ0 BBITIOJIHUTL cieAyromme aeicTtBus. CHayana HYXKHO
MIPUBECTH JaHHBIC IPOOM K HAaUMEHbIIEMYy oOlIeMy 3HameHarelno. [lotom HyKHO
CPaBHUTH (CII0KHUTh, BBIYECTh) MOTyUYEHHBIE APOOH.

S 3nHaro (mossui(a), mpouuTan(a), 3amMily BBIBOJ O TOM), YTO Haydajo
oTcuéTa, WIM Hadajio KoopjauHat, — Touka O wuzoOpaxkaeT HylIb. Yucimo 0 He
SABJISIETCS  HU  TOJOXHUTENBHBIM, HHU  oTpunaredabHbiM. OHO  OTHEeNseT
MOJIOKUTEIIbHBIC YUCTIA OT OTPULIATEIIbHBIX.

C koopAMHATHOM MPSIMOMl MBI BCTpEYaEMCS Ha YpPOKAaX HCTOPHH, KOTraa
pabotaem ¢ «ieHTol BpeMeHu». lllkana ¢ momoXUTENbHBIMU U OTPUIIATEIBLHBIMU
YUCIIAMU U HYJIEM €CTh Y TEPMOMETPOB.

MBI NpUIIM K BBIBOJY O TOM, YTO JJISI KaXKJIOTO YKCJA €CTh TOJBKO OJIHO
MIPOTUBOIIOIOXKHOE eMy 4rcyio. Yuciao 0 mpoTHBOMOIOKHO caMoMy cebe.
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S 3ammcan(a), 4ToO MOAYIH YUCIA HE MOXET OBITh OTpHUIATENbHBIM. [
MOJIOKHUTENIBHOTO 4YHClla U s HyJIs OH paBeH camMoMy uyuciy. [Jlis
OTPHUIIATEIBHOTO YKCIIa OH PAaBEH MPOTUBOMOJIOKHOMY 4HCITy. [IpOTHBOIIONOXKHBIE
Yrclia UMCIOT paBHbIC MOAYIH: [— a] = [a]

S Beimonnwi(a) 3aganue. [Ipu BeIMOTHEHUU 3a7aHus s paccyxiaan(a) Tak:
4YTOOBI pa3JEeIUTh OTPHUIATEIBHOE YHCIO Ha OTPHIATENIbHOE, HA/0 pa3ieiuTh
MOJYJIb IEIMMOT0 Ha MOAYJb JACIUTEIIS.

Sl moMHIO, YTO TpPH JEJICHUM HYJs Ha JI000€ YHUCIIO, HE PaBHOE HYIIIO,
nosty4yaercst HyJab. Ha Hynb JenuTh Heb3sl.

A pemmmn(a) npumep. [lpu pemrennn s paccykaan(a) Tak: €ciid BBIpaXKEHHE
SBIISICTCSl TIPOM3BEICHUEM YHUCIIA U OJHOW WJIM HECKOJBbKUX OYKB, TO 3TO YHCIIO
Ha3bIBAIOT YHUCIOBBIM KO3(PUIIMEHTOM, WJIH MPOCTO KOADPUIIUEHTOM.

Conep:xkanue y4eOHOro npeamera «Ajaredopa»
7 KIIACC
(3-ii rox 06y4enust Ha yposne 000) *°

Yucia u BeruKciieHus. PaninoHanpHele yncia

Anrebpanyeckue BbIpaXeHUs

VYpaBHEHUs 1 HEPABEHCTBA

Koopaunats! u rpapuku. @yHkunu

O00011eHre U cucTeMaTU3alus U3y4eHHOTO MaTepuana

Ilpumepnsie 6uodvl deamenbHocmu 00YUAIOUUXCA'

— 00BsICHEHUE 3HAUYCHUSI MOHATUH ((HOPMYTUPOBAHKE ONPENEIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHre TEKCTOBBIX 3a7a4 apu(pMETUYECKHUMH CII0CO0aMU;

— (hopMyIMpOBAHKE MPABUI (B pAMKaX U3y4YE€HHOTO0);

— yreHue (Oppo3MUYECKM W TPaMMATUYECKH BEPHOE) MaTEMATHUYECKUX
3aMucei;

— aHaJuM3 TeKCTa 3ajaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUCHHE
HeoOXoauMol nH(pOpMaluu, MOJCIUPOBAHUE YCIOBUS MPU MOMOIIM BU3YyaJbHBIX
orop (CXeM, PUCYHKOB, PEaJbHBIX MPESIMETOB);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OIeHKa U OOOCHOBaHME IIOJyYEHHOTO  OTBETa,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJEHUE HECIOKHBIX UCCIEIOBAaHUN — B paMKaX U3Y4eHHOTro (B T.4. C
HCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— MoA00p U MPUBEJCHNE MPUMEPOB C OTIOPOI Ha COLIMAIBHO-OBITOBOM OIIBIT.
U np.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHvie cnosa u crosocouemanuis

AnreOpandeckuid croco0 pemieHusi 3aad, OyKBEHHAs 3alliCh CBOWCTB
JNEUCTBUIM HaJ 4YHCIIaMHU, BBIYMCIICHUS C pPAlMOHAJIbHBIMU YHUCIAMH, TpaduKy,
npoOb, KOMOWHATOPHBIE 33/Ja4d, KOOPAMHATHI, KOPHU YPaBHEHHs, MHOTOUJICHBI,

0 Coxpansiercst conepkanre U 00bEM MaTepHala, MpeACTaBieHHOro B npumepHoii OOIl — uis Tpethero roaa
o0yuenus Ha ypoBHe OOO.
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MHOXECTBA TOYEK Ha KOOPJAWHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOpAMHATHOM  mpsiMOM, oOpaTHas  HPONOPLUUOHAIBHOCTb,  OJIHOYJICHBI,
NEPECTaHOBKHU, NpeoOpa3zoBaHue OYKBEHHBIX BBIPAKEHHH, IPUBEICHUE MOJOOHBIX
cllaraeéMblX, IPOMU3BEJACHHE U  YACTHOE  CTENEHEH, TMPOLIEHThl, MpsMas
IPONOPLUUOHAIBHOCTh, PACKPBITUE CKOOOK, pacCTOSHUE MEXKIYy TOYKaMHU
KOOPAMHATHON MNpsAMOH, pelIeHHe 3aJady ¢ IOMOIIbI0 YpaBHEHUI, CBOMCTBa
CTEIIEHU C HATYpaJIbHBIM IIOKA3aTEJEM, CJI0KEHHE M BBIYMTAHWE MHOTIOWIECHOB,
CpaBHEHHUE IpoOEH, CTaTUCTUYECKHE XAPAKTEPHUCTUKH, CTENEHb C HATypajJbHbIM
noKa3aTesieM, CTENeHb CTETCHU, IPOU3BEICHUS U APOOU, YMHOKEHHE OJHOUICHA
(MHOTOWIEHa) Ha MHOTOWIEH, YpaBHEHHE, POPMYJIbI KBaJpaTa CyMMBbI U KBajpara
Pa3HOCTH.

IIpumepnvie ghpa3zv

MBI BBISICHWIIH, KAKUE BETUYUHBI HA3bIBAIOT MPSIMO MPOTOPLUUOHAIBHBIMU.

51 MOTy IpUBECTH IPUMEPHI MIPSIMO MPOMOPLIUOHAIBHBIX BEIUYUH.

Mpl cpenanu  3anmuch  oOmed  QopMmyabl  OpSMO  MPONOPLHMOHAIBHON
3aBUCUMOCTH.

S wmory  (3arpynHsitoch)  copMyiMpoBaTh  CBOMCTBO  MpPsIMO
IPONOPLUOHATILHBIX BEJINYHH.

S mpuBen(a) mpumep MNpONOPLUMH M Ha3Bala €€ KpailHWEe M CpeaHue
BEJIMYMHBI.

Mpbl HaxoawiIM IUIOHIaAb NPSIMOYTOJbHUKA. J{JI1 3TOr0 MBI U3MEPUIIU €ro
CTOPOHBI, @ TOTOM NEPEMHOKUIIU MOJYyUHBIIHECS YUCTIA.

Ha pucynke Mbl BuguMm rpaduk QyHkmuu Y=rX. Ham Hy»HO mOCTpOUTH
rpaduk, ciMMeTpuuHbIi ganHoMy ocu Oy. Ham mpenctout 3ammcats popmysoi
¢byHkuuio rpadrka, KOTOPbIA MbI TOCTPOUM.

Mp1 Oyzaem pemaTh CUCTEMY YPaBHEHUN CITOCOOOM MOJICTAHOBKH.

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

. 1 .
yucio 3, paBHa 4. Pa3zHocTh 3THUX OpoOel paBHa 15. Ham mnpencrout Hatu

YUCTUTEU ITUX APOOEii.

A coctaBuii(a) MO pUCYHKY CUCTEMY YPaBHEHUM.

IpumepHnule 66160061

Anrebpa TecHO cBsi3aHa ¢ apupmMeTrkoi. OHa BO3HUKJIA B APEBHUE BpeMEHa
B pe3yJbTaTe MOUCKOB OOIIMX CXEM PEIIEHUS MOXOXKUX apu(hMETUYECKHUX 3a]ad.
Ects nBa cmocoba 3amucu ApoOHBIX umcesl. X MOXKHO 3amuchiBaThb B BHJIC
JIECATUYHBIX U B BUJIC OOBIKHOBEHHBIX JP00Oei. 3HAYUT, HY’)KHO YMETh CpaBHUBAThH
Yucia, 3amucaHHble B J000M w3 atux (opm. HykHO ymeTh TpOBOIUTH
BBIYHCIICHUSI, €CTT CPEIU YHCEeII, C KOTOPHIMH HAJI0 BBIMOJIHUTH apu(PMeTHIeCcKue
JIEWCTBUSA, €CTh M OOBIKHOBEHHBIC, M JAcCATHYHBIC ApoOu. C IMOHATHEM IpoOHu
CBSI3aHO TIOHSTHE TpoIleHTa. YTOOBI pemaTh 3a/1a4u Ha MPOIEHTHI, HAJI0 CBOOOTHO
MEePEXOAUTH OT APOOCH K MPOILIEHTaM U HA00OPOT — OT MPOIICHTOB K JAPOOSIM.

Cpennee apu(MeTHIECKOE psfla YUCENT — ITO YACTHOE OT JIEJICHHSI CyMMBbI
ITHX YHCEI Ha UX KOJUYECTBO.

Mopna — 3To 4HMCIIO psiga, KOTOPOE BCTPEYAETCS B ATOM DSy Yalle BCETO
(HamboJiee 4acTo).
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PazmMax — 3TO OAMH M3 CTATUCTHMYECKUX TOKA3aTeNled pas3nuuus, WId
pazOpoca. ITo0 pa3HOCTh MEXIY HAUOOJIBIIUM U HAUMEHBIINM 3HAYCHUAMH psiia
JTAHHBIX.

dopmyia oA npsaMoyroibauka — S=ab. OHa BeIpakaeT COOTHOIIICHUE
MKy IUIOMAbI0 S M JUIMHAMH CTOPOH & W D. s HaxoXJeHus IUIOoIaiau
NPSIMOYTOJIbHUKA HAZ0 U3MEPUTh €r0 CTOPOHBI M MEPEMHOXKHUThH MOJIYUHBIIHECS
qHClIa.

dopmyna TyTH pPaBHOMEPHOTO JBWKEHUS — S=Vi. OHa BbIpaxkaer
3aBUCUMOCTh PACCTOSIHUSA S OT CKOPOCTHU JIBMXKEHUS V U BpeMeHH t. DTO riaBHOE
COOTHOIIIEHUE MEXAY PACCTOSIHUEM, CKOPOCTHIO U BPEMEHEM JIBUKEHUS TTO3BOJISIET
IO JIIOOBIM IBYM U3 YKa3aHHBIX BEJIMYUH HAWUTH TPETHIO C MOMOIILIO BEIYMCICHUI.

B ObITy KaxIbiii 4enoBek (PaKTHUUECKU MOJIb3yeTcsl (GOpMYyJIOH CTOMMOCTH
noKynku. J[ns 3Toro 1eHa ToBapa YMHOXAETCS HAa KOJUYECTBO KYIUJICHHOTO
toBapa. Hanpumep, 11eHa 04HOTO KMWjiorpaMMa caxapa YMHOKA€TCsl Ha KOJIMYECTBO
KYIUICHHBIX KIJIOTpaMMOB. Eciin cTouMOoCTh oKynku 0003HauuTh OykBoi C, 1eHy
ToBapa OYKBOM C, a KOJHMYECTBO KYIJICHHOTO TOBapa OykKBOW M, TO dopmyiy
CTOMMOCTH MOKYIIKM MOKHO 3anucarh Tak: C=cm.

[Ipu BbIYMCIIEHUSIX 110 (hOpMyTIaM BMECTO OYKB MOKHO TMOJCTABISITh Pa3HbIC
yucina. Hampumep, B dopmyrne S=Vt BpeMss U CKOpPOCTh MOTYT MEHATbCS. B
3aBUCUMOCTH OT J3TOTO OyJeT MEHATHCS paccTosiHMe. Takue HU3MEHSIOIuecs
BEJIMUMHBI HA3BIBAIOT MMEPEMEHHBIMU BeJIMUUHAMU. ByKBBI B (hopMyIie, KOTOPbIMU
OHM 0003HAYEHBI, HA3bIBAIOT MEPEMEHHBIMHU.

JIBe BeJIMUYMHBI HA3BIBAIOT TMPSIMO MPOMOPIHMOHAIBHBIMH, €CJIM TpHU
YBEJIMYEHUHN OJHOM M3 HUX B HECKOJBKO pa3 Jpyrask YBEJIMUYMBAETCS BO CTOJIBKO
ke pa3. OOpaTHO MNPONOPLHUOHAIBHBIMM HA3bIBAIOT JIB€ BEJIUYUHBI, MpU
YBEJIMYEHUH OJAHOM M3 HUX B HECKOJIbKO pa3 Apyras yMEHBIIAETCS BO CTOJIBKO K€
pas.

a Cc
Ecau otHoOmeHue ; PaBHO OTHONIICHHIO E,TO PaBCHCTBO

S S

Ha3bIBAIOT

Qo

TIPOTIOPIIUEH.

Korma 3amauy pemator anredpandeckuMm CrocoOOM, TO YCIOBHE 3aJadyd
MIPEXKJIe BCETO MEPEBOAT Ha sI3bIK MaTeMaTuku. [lepBoIii mar Takoro mepeBoaa —
BBeJicHHE OYKBBI i 00O3HAYEHUsI KaKOW-IMOO HEW3BECTHOW BeIWYUHBI. B
pesyJiibTare mnepeBoja OOBIYHO MOJydaeTCsi PaBEHCTBO, cojiepxkaliee OyKBy. ITO
PaBEHCTBO HA3BIBAIOT YPABHCHHEM.

8 KUIIACC™
(4-ii ron o0yuenusi Ha ypoHe O0OQ)

UYucna u BeramciieHns. KBaapatHeie KOpHU

Yucna u BeranciieHns. CTETIeHb C MEJIBIM TToKa3aTeieM

AnrebOpandeckue Boipakenus. KBagpaTHbiii TpEXUieH

AnreOpandeckue BeIpakeHus. Anredpanyeckast 1po0b

O060061eHre 1 cucTeMaTU3alus U3y4eHHOTO MaTepuana

' pemycmarpuBaercs yBemmueHne y4eGHOrO BPEMEHH HA H3Y4CHHE TEMATHYECKHMX pasjenoB «Umcma u
BBIYHCIICHUS» U «ANreOpandeckue BhIpaKeHUs». M3ydeHne nporpaMMHOIo MaTeprasia 1o TeMaTHYECKUM pasJiesiaM
«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM» NpeycMaTpuBaeTcst Ha 5-oM roay o0ydenus Ha yposae OOO.
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Ilpumepnoie 6uovl dessmerbHOCHU 00YHUAIOUUXCA '

— 00bsICHEHHE 3HAUEHUS MMOHATHH ((OpMYJIHPOBAHKE ONPEICTICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 3aa4 apu(pMETUYECKUMH CII0COOAMH;

— hopMyHpoBaHUE TTpaBUJI (B paMKax U3y4eHHOTO);

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

— aHajgM3 TeKCTa 3ajJauyd, nepedopMyIHpOBKa YCIOBHS, HW3BICUCHHE
HEoO0X0oauMoN MH(GOPMAIIMU, MOJCIUPOBAHNUE YCIOBUS MPU MOMOIIM BU3yaTbHBIX
orop (CXeM, PUCYHKOB, peabHBIX IPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCYKIACHUIA;

— KpUTHYECKass OIeHKa W OO0OCHOBaHME TIOJYYEHHOTO  OTBETA,
OCYIIIECTBICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOKHBIX UCCIECIOBAHUNA — B paMKaX U3Y4eHHOTro (B T.4. C
HCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

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

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHuie cnosa u crosocouemanuis

AnreOpandeckue JpoOU, BEPOSTHOCTh CIYYaWHOTO COOBITHS, BBIHECEHUE
OOILIEro MHOXKHTENII 3a CKOOKHM, 3a/laya O HaXOXKJIEHUU CTOPOHBI KBaJaparTa,
UppaMoHajgbHble YHCIA, KBaJIpaTHbIE KOPHHU, KyOWYECKWH KOPEHb, OCHOBHOE
CBOMCTBO JpoOH, MpeoOpa3oBaHHE BBIPAKEHHM, Pa3jIoKEHWE MHOTOWJIEHOB Ha
MHOKUTENH, Pa3I0KeHNE Ha MHOXKHUTENU C MPUMEHEHHEM HECKOJBKUX CIOCOOOB,
peleHre ypaBHEHH C MMOMOIIBIO Pa3IoKEeHUs HA MHOKUTEJH, CBOWCTBA CTETICHU
C UEeJbIM T[IOKa3aTejieM, Ciy4dallHble COOBITHSA, CJIOKE€HUE (BBIUUTAHUE)
anredpanueckux Apoodei, crocod rpynmupoBKH, CTENEHb C IIEJIBIM TOKa3aTeseM,
teopema Ilucdaropa, ymHoxxkeHue (meneHue) anreOpandeckux ApooOeit, hopmyIibl
Pa3HOCTH ¥ CYyMMBI KyOOB, (pOopMyJia pa3HOCTU KBAAPATOB, YACTOTA U BEPOSITHOCTb,
4acToTa CIIy4alHOTO COOBITHSI.

Ipumepnvie ghpa3zvl

Mp1 3anmcany pacnpenenuTeIbHOe CBOMCTBO YMHOKEHUS B TOM BHJIE, KaK
OHO TIPUMEHSIETCS JJII BBIHECEHUSI OOIIETO MHOXKUTEIS 32 CKOOKH.

A npouwmtan(a) ¢dopmyny Tak: cymMmMa KyO0OB JABYX YHCENI paBHA
MIPOM3BEICHUIO0 CYMMBI ITHX YHCEJ M HEMOJIHOTO KBajpaTa NX Pa3HOCTH.

51 Ha30BY MPUEMBI, TIPH IIOMOIIM KOTOPBIX MHOTOWICH MOXHO Pa3JIOKHTh Ha
MHOKHUTEIIH.

PasnoskeHre Ha MHOXKHUTENN — 3TO OCHOBHAs 3a/laya TEOPUH MHOTOUYJICHOB.

IIpumepHuvie 66160001

CymiecTByeT Menblid psif TpUEMOB IS PA3NIOKEHHs] MHOTOWICHOB Ha
MHOXHUTeU. OOuH W3 TakuxX NPUEMOB — BBIHECEHHE OOIIETO MHOMKHUTENS 3a
CKOOKH. DTO mpeoOpa3oBaHHE BBINOJHAECTCS Ha OCHOBE PACIpPENeIUTEIHLHOTO
CBOMCTBA — KaK U YMHOXXEHHE MHOTOWIEHA Ha oJHOWIeH. Ho B ciyuae BbIHECEHHUS
3a CKOOKH 3TO CBOMCTBO MPUMEHSETCS CIpaBa HaJIEBO.
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Ms1 paccMOTpenr pa3Hble NPUEMBI, NMPU MOMOIIM KOTOPBIX MHOI'OYJIEH
MO>XHO Pa3JIOKUTh HAa MHOKHUTENU: BBIHECEHHE OOIIET0 MHOXKUTENS 3a CKOOKH,
CIoco0 TpYIIUPOBKHU, TPUMEHEHUE (POPMYNl COKpAIIEHHOTO YMHOXeHus. B
CJIOHBIX CIIy4asiX HaJo MPUMEHATHh HECKOJbKO MpuéMoB. He cyiectByeT o0mmx
npaBui JJIi YCTAHOBJIEHUS TOTO, KaKME CHOCOObl M B KaKOM TMOpSAJKE HAJO
npuUMeHsATh. Takxke He Bcerja MOXKHO pas3lIoKUTh MHOTOWIEH Ha MHOXuTenu. Ho
€CTh HEKOTOpbIE PEKOMEH IalluH, KOTOPbIE HAJ0 YUUTHIBaTh. ECIIM MOKHO BBIHECTH
3a CKOOKH OOIINI MHOKUTENb, TO 3TO HYXKHO cAenaTh. Hago mocMoTpeTh, MOKHO
J¥ BOCIIOJB30BAThCsl KaKOW-HUOyAb GopMyinoil: 1) ecnu mmeercs NBYWIEH, TO
HAJI0 MPOBEPUTH, MOKHO JIM MPUMEHUTH (HOPMYITy pa3sHOCTH (CyMMbI) KyOOB, 2)
€CJIM €CTh TPEXUIEH, TO HaJ0 NPOBEPUTh, MOKHO JM CBEPHYTh €ro B KBaJpaT
nBywieHa. Ecnu He yaaércs NpuMEHUTh (pOpMYJIibl COKPAIIEHHOTO YMHOXKEHHS, TO
HaJ0 nornpoOoBaTh HUCMOJIB30BATH CHOCOO TpynnupoBku. Korma pasinoxeHue Ha
MHOXXUTEJIA 3aBEPIICHO, HAJI0 MPOBEPUTH IMOJYUYEHHBIN pPEe3yJbTaT C IOMOIIBIO
YMHOKEHHS.

9 KUIIACC
(5-if rox 00yuenusi Ha ypoBHe O0O0)

VYpaBHeHus 1 HepaBeHCTBA. KBajpaTHbIe ypaBHEHHUS

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUI

VYpaBHeHus 1 HepaBeHcTBAa. HepaBeHcTBa

OyHkuun. OCHOBHBIE TOHATUS

Oynkuuu. Yucnosble QyHKINH

O06001IeHNe U cucTeMaTU3alus U3y4YEHHOTO MaTepuralia

Ilpumepnsie 6uodvl deamenbHocCmu 00YHAIOUUXCA'

— 00BsICHEHUE 3HAUYEHUSI TOHATUH ((HOPMYTUPOBAHKE OIPENEIIECHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOILbIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a7a4 apu(hMEeTUYECKUMH CTIOCO0aMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (op¢odNMUUECKH W TPaMMATUYECKU BEPHOE) MATEMATHUYECKUX
3aMucei;

— aHaJuM3 TeKCTa 3ajaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUYCHUE
HeoOXouMol nH(GOpMalluU, MOJCIUPOBAHNUE YCIOBUS NIPU MOMOIIM BU3YaJbHBIX
ornop (CXeM, PUCYHKOB, PEaJIbHBIX MPESIMETOB);

— MIOCTPOEHHE JIOTHUECKUX LIETIOYEK PACCYKICHUM;

—  KpUTHYECKass OLEHKa ¢ O0OOCHOBaHHME TIOJIYYEHHOIO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOKHBIX UCCIEIOBAaHUNA — B paMKaX U3Y4eHHOTro (B T.4. C
MCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— NoA00p U MPUBECHNE MPUMEPOB C OMOPOI Ha COLUAIBHO-OBITOBOM OTIBIT.
U np.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnvie cnoea u crogocouemanuisl

12 Hpe[[yCManI/IBaCTCH YBCJINYCHUC yqe6Horo BpEMCHM Ha HU3YUYCHHUC BCEX TEMATHYCCKUX Ppa3aciioB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa 06yquI/15{.
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['paduk nuHEHHOTO ypaBHEHHS C IBYMSI MIEPEMEHHBIMH, TpaduK (QYHKIIHH,
JEHCTBUTENbHBIE YHUCIIA, J0KA3aTEIbCTBO HEPABEHCTB, 33Jaud Ha KOOPAWHATHOU
IUIOCKOCTH, KBaJIpaTHbIC YpaBHEHUs, JUHEWHAs (PyHKUUS, JIMHEHHOE YpaBHEHHUE C
JIBYMsl TI€PEMEHHBIMM, JIMHEHHbIE HEPABEHCTBA, HEMOJHbIE KBAaJApaTHBIC
YPaBHEHUs, HEPABEHCTBA, Pa3JIOKEHUE KBAJPAaTHOIO TPEXWIEHA HA MHOXKUTEIH,
pelieHre 3a7ad C MOMOIIBI0 CUCTEM YPAaBHEHMMH, PELICHHE CUCTEM YPaBHEHMM
CH0COOOM MOJICTAHOBKH (CJIOKEHHSA), C TOYHOCTBIO J10..., CBOMCTBA HEPABEHCTB,
CBOMCTBa (YHKIIMH, CHUCTEMBbl YpaBHEHMM, CIOKHBIE IKCIEPUMEHTHI, (GopMmyiia
KOpHEW KBaJIpaTHOTO ypaBHEHUS, YTEHUE TPaPUKOB.

Ipumepnvie ghpa3zvl

@Oynxkius f Ha3pIBaeTCs Bo3pacTaroliell Ha MHOXKECTBE X, €CJIM OOJbIIEMY
3HAYEHUIO apTYMEHTa COOTBETCTBYET OO0JIbIlIEE 3HAUCHHE (PYHKIUU.

Ecnu Ha Bceit obnactu onpeaeneHust (PyHKIHS BO3pACTaET, TO €€ Ha3bIBAIOT
BO3pacTaroiei QyHKIHeH, a eciu yObIBaeT — TO yObIBarolel QyHKIIHEH.

OyHKIMIO, B3pacTAOIIyl0 Ha MHOXeCTBE X WM YOBIBAIOLIYIO Ha
MHO’KECTBE X, Ha3bIBalOT MOHOTOHHOM ()yHKIIMEH Ha MHOXKECTBE X.

Ham HyXHO yka3arh 00JacTh ONpeeseHus U 001acTh 3HaYCHUN (PyHKLINU.
MBI JODKHBI HAWTU TPOMEXKYTKH, Ha KOTOpbIX QyHKIwMs f yObIBaer, Bo3pacTaer u
COXpaHsET MOCTOSHHOE 3HaYEHUE.

S rotoB(a) (Mory, He MOTY, 3aTPYJHSIOCh, XOUy) J0Ka3aTh: €CIM 4ETHas
(GyHKUIHST MOHOTOHHA Ha IOJIOKHUTEIBHOW 4YacTU 00JIaCTU ONpENeSieHUs, TO OHa
UMEET MPOTUBOMOJIOKHBIA XapaKTep MOHOTOHHOCTH Ha OTPHULATENbHOW 4YacTd
00J1acTu OorpeeIeHusl.

Msb1  chopMmynupoBalii  ONpejAesieHHe Bo3pacTaronieil W yObIBarolien
¢byHkuuii Ha MHOkecTBe X. HaM Hy»HO NpHBECTHM NPUMEPHI BO3PACTAIOIICH U
yObIBarome pyHKIui.

51 Mory O0O0BSICHUTB, B YEM COCTOUT OCOOCHHOCTH Tpaduka 4€THON QyHKIIMH
Y TIPUBECTHU NPUMEPHI YETHON M HEUETHON (QYHKIIUU.

S rotoB(a) OTBETHTh Ha BOMPOC O TOM, Kakas (YHKIHS HA3bIBACTCS
OTPaHUYEHHOU U HEOTPAHUYECHHOM.

51 3aTpyAHAIOCH IPUBECTH NpUMEpPHl QYHKIUH, OTPAHUUYEHHOM CHU3Y.

IIpumepnvie 6160001

Oyuknus f Ha3pIBaeTCs Bo3pacTaroleil Ha MHOXKECTBE X, €CIIH ISl JTFOOBIX
JBYX 3HaueHUW aprymeHTa X1 um X2 MHoxkecTtBa X, Takux, uro X2 > X1,
BhINOJTHsIeTCSl HepaBeHCTBO f(X2) > f(X1). @ynkuus f HaspBacTcs yObIBaroIICH Ha
MHO’KECTBE X, €CIIU I JIOOBIX JABYX 3HAU€HUU aprymeHnTta X1 u X2 mHoxectBa X,
TaKuX, 4To X2 > X1, BeInojHsercs HepaBeHcTBO f(X2) < f(X1).

Mpb1 3HaeM HEKOTOpbIE CBOWCTBA MOHOTOHHBIX (QYHKUUNA. MOHOTOHHas
GyHKUIMS KaXkqoe CBOE 3HAUYCHHE NPUHUMAET JMIIb NpPU OJHOM 3HAYCHHUH
aprymenta. Ecmu ¢ynkius y=f(X) sBisercs Bospactaromieil (yObIBaroiei), To
byukuus y=—f(X) sBusercss yOwiBaromieit (Bo3pactaromieii). CymMma JIBYX
BO3pacTalIux (QyHKIUNA SBIsETCS BO3pacTarolield (yHKIMeH, a cymma IBYX
yObIBaromux (GyHKIMI sBisieTcst yobiBaromei ¢pynkuueit. Eciu 06e pynkuuu f u g
BO3pacrarIue uin ode yosBatromue, To pynkmus @(x)= f(g(x)) — Bo3pacraromas
¢ynkus. Ecnu dynkuus y=f(X) MoHOTOHHa Ha MHOXKecTBe X M COXpaHIET Ha
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1

™ Ha MHOXecTBE X HMEET

9TOM MHOXECTBE 3HaK, TO QYHKIUA Q(x)=

MPOTUBOIIOIOXKHBIM XapakTep MOHOTOHHOCTH.

Oynknms f HaseBaeTcs 4értHOHM, eciam s roboro X € D(f) Bepno
paBeHcTBO f(—x)=f(x). ®ynkuusa f Ha3pIBaeTcs HEUETHOH, eciau IS JHOOOTO0 X €
D(f) Bepno paBenctBo f(—x)= —f(x).

10 KJTACC
(5-if rox 00yuenusi Ha ypoae O0O0) ©

Yucna u BeruucieHus. JleHCTBUTEIbHBIE YUCIIa

YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C OJHOU IEPEMEHHON

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI ypaBHEHU I

YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa

OyHKIUH

YwucioBbIe OCIEI0BATEIIBHOCTH

TToBTOpeHHe, 060BIIEHNE, CHCTEMATH3AIMS H3YYeHHOT0 MaTeprana’”

Ilpumepnusie 6uodvl OeamerbHOCIMU 00YUAIOUUXCA '

— 00BsICHEHHE 3HAUCHUSI TOHATUH ((HOPMYITUPOBAHKE ONPEACIICHUN );

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C TTOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a1a4 apu(METUYECKUMHU CTIOCO0aMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (Op¢odMUYECKH W TPaMMATUYECKU BEPHOE) MaATEMATHUYECKUX
3aMucem;

— aHAIM3 TEKCTa 3amadd, MepedOpMYIUPOBKA YCIOBUS, W3BICUCHUE
HeoOXoauMoN WH(OpMAITUH, MOJICTUPOBAHKE YCIOBHS TIPHU ITOMOIIHM BU3YaIbHBIX
orop (CXeM, PUCYHKOB, peabHBIX MPEIAMETOB);

— TIOCTPOCHHE JIOTHYECKHUX IETIOYCK PACCYKICHUN;

— KpUTHYECKass OICGHKa © OOOCHOBaHWE TIOJIYYCHHOTO  OTBETa,
OCYIIECTBICHUE CAMOKOHTPOJIS;

— MPOBEJIEHNE HECIOKHBIX MUCCIEIOBAHUNA — B paMKaX U3Y4eHHOTrO (B T.4. C
HCITIOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— 1oI00p ¥ MPUBEICHUE MPUMEPOB C OTIOPOM Ha COLUATIBHO-OBITOBOM OTIBIT.
U np.

IIpumepHas TeMaTHYeCKAasi U TEPMUHOJIOTUYECKAS JTEKCUKA

IIpumepnuie cnosa u crosocouemanuis

ApudmMernueckass IpoOrpeccHsi, BEPOITHOCTb, BEIOOPOYHBIC HCCIICIOBAHMS,
reOMETpUYCeCKass TMPOTPECCUs, THUCTOTpaMMa, TpapUIecKOe HCCIICIOBAaHUE
yYpaBHCHUS, WHTCPBAJIBHBIM  psil, KBagpaTHuHas (QyHKIWS, KBaJpaTHBIC
HEepaBEeHCTBa, mapaboJsa, napadbojoua, MPOIEHTHI (MPOCThIC, CIOXKHBIC), MPOTHO3,
palMoHaNbHBIC BBIPAKEHUS, CUCTEMbI YPAaBHCHHUM, CHCTEMBI YpPaBHEHUU C IBYMS
MEPEMEHHBIMM, CTATUCTHKA, CTATUCTUYCCKOE OIICHWBAHUE, ypaBHEHHUE (IICIbIE,
IpOOHBIC), XapaKTEPUCTHUKA pa3dpoca, YNCIOBBIC MOCIIEI0BATEILHOCTH.

13
Hpe[[yCManI/IBaeTCH YBCJINYCHUC yqe6Horo BpEMCHM Ha HM3Y4YCHUEC BCEX TEMATHUYCCKUX PpPa3aciioB,

MPECTaBICHHBIX JUIsl JAHHOTO rojia 00y4eHHUS.

¥ TpenycmarpuBaercs OBTOpEHHE JIEMEHTOB COACPKAHHS y4eGHON NMCIMIUIMHBI, OcBamBaBierocs Ha 1 — 5
rogax oOyuenuss Ha ypoBHe OOO. [lomyckaercs pacmpelnelieHHuEe JaHHOTO MaTepualia MO0 COOTBETCTBYIOIIMM
TEMaTHYCCKUM pa3JiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydenus Ha yposHe OOO.
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Ipumepnvie ghpa3zvl

51 Mory OOBSICHUTH Ha MpUMeEpe, Kak MocTpouTh rpaduk GyHkuun Y=f(—x) u
rpaduk pyukuun Y= —f(—x), 3Has rpaduk pyukuun y=Ff(x).

51 mMory o0OCHOBaTh, KakK BBIMOJHSAETCS MOCTPOCHHUE TPpaPUKOB (DYHKIIHU
g=If(x)I u g=f(IxI).

Ham Hy»HO HaliTH K05 (HUIMEHTH KBaapaTuuHol GyHKmuu y=ax2+ bx + c,
3Has1, 4yTo € rpaduk nmpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpsl pemiany ypaBHEHHS C OJHOW MEpecMeHOM, 00e 4acTh KOTOPBIX OBbLIU
IIEJIBIMUA BhIpQKCHUAMU. Takne ypaBHEHHS HA3bIBAIOTCS MEJIBIMU YPABHCHHSMU.

51 Mory/3aTpynHAIOCH/HE MOTY C(HOPMYJIHUPOBATh OMpPEAEICHUE JTUHEHHOTO
HEPaBEHCTBA C ABYMS IEPEMEHHBIMH U IPUBECTH MTPUMEPHI.

51 Mory/3aTpyAHsI0Ch/HE MOTY OTBETUTH Ha BOIIPOC O TOM, Kakylo (QUrypy
MPEACTABIIET MHOXXECTBO TOYEK KOOPAMHATHOM TUIOCKOCTH, KOOPIMHATHI
KOTOPBIX — PEIICHUS CUCTEMbI JTMHEHHBIX HEPABEHCTB.

A  wmory  nmartb ONpejeNieHue  BO3pacTarolei (yObIBaro1IEH)
MOCJIEIOBATEIHLHOCTU U IPUBECTU TIPUMEPHI.

S xouy chopmynupoBaTh NPUHIIMIT MATEMATHUYECKOW UHTYKIIUH.

S Mory OTBeTUTh Ha BONPOC O TOM, B KAKUX MPOMEKYTKaX
TPUTOHOMETpHUYECKUE (YHKIIUA TPUHUMAIOT TIOJOKUTEIbHBIC 3HAYCHHS, a B
KaKUX — OTPUIIATEIILHBIC 3HAUCHMUS.

S mory OOBSCHHTH, YTO HA3bIBACTCSA IMEPHOIOM (YHKIMH ¥ Ha3BaTh
OCHOBHOM MEPHUOJI KAXKI0M TPUTOHOMETPUUECKON PYHKIUU.

3HaHWE 3aKOHOB TPUTOHOMETPUYECKUX (YHKIMH TOMOTaeT peuaTh
MPOCTEUIIINE TPUTOHOMETPUYECKUE YPaBHEHHUS, YPaBHCHHS, B KOTOPBIX TIOJ
3HaKOM TPUTOHOMETPUYECKUX (PYHKIUN COMIEPIKATCS TIEpEMEHHBIE.

IIpumepnvie 6160001

DYHKIMIO, KOTOPYIO MOKHO 3aaTh (pOpMyIIoi Buga y=ax2+ bx + ¢, rae a#
0, Ha3BIBAIOT KBAJIPATUYHON (DYHKIIHEH.

JTro6y10 KBafpaTHUYHYIO QYHKIMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh GOpMYJI0it
Buaa y=a(X—m)Z+n.

PaccmoTpum BaxHoe cBoWcTBO mnapabonsl. IIpu BpaieHun BOKpYr ocH
cUMMeTpuu mapabona omuceiBaeT ¢Gurypy — mapabosioun. Eciu BHYTpeHHIOIO
MOBEPXHOCTh Tapaboyionga cjaelaTh 3epKaIbHOW W HAmpaBUTh Ha HEE My4YOK
Jy4yel, MmapauieTbHBIX OCH, TO OTPaXEHHBIC JIy4H COOEpYyTCs B OJHOM TOYKE —
doxyce. Eciiu mapabonnueckoe 3epkano HanpaButh Ha CONHIIE, TO TeMIIepaTypa B
boKyce OKaKeTCs TaKO BBICOKOM, YTO MOXHO OyJeT paciiaBuTh meTtayul. Ecim
UCTOYHUK CBE€Ta TOMECTUTh B (OKyce, TO OTpakEHHBIE OT 3EepKaTbHOU
MOBEPXHOCTH NapaboIon/a JIydr OKa3bIBAIOTCS HAIIPABICHHBIMU MapajlIeILHO €T0
OCH M HE pPacCeuBaAIOTCA. OJTO CBOMCTBO MCHOIB3YEeTCS MPU H3TOTOBICHUH
MPOKEKTOPOB U ABTOMOOMIIBHBIX (hap.

Yroosl moctpouth rpaduk ¢ynknuun Y=If(x)l, ecnu wusBecren rpaduk
bynkiun y=f(x), Hy’)kHO IOCTaBHTh Ha MecTe Ty ero 4vactb, rme f(x)=0, u
CUMMETPUIHO OTOOPa3UTh OTHOCHTEIILHO OCH X JPYTYIO ero yacTh, rae f(x) )<O0.

YroOsl moctpouth rpaduk ¢yakimuu Y=If(x)l, ecnm wusBecren rpaduk
byukiun Y=f(X), Hy’)KHO OCTaBHTh Ha MecTe Ty 4acTh rpaduka ¢yHkiuu y=Ff(x),
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KOTOpasi COOTBETCTBYET HEOTPHUIATENbHON YacTu 00iacTu onpeneiacHus: QyHKIUU
y=f(x). OTpa3uB 3Ty 4acTh CHMMETPUYHO OTHOCHTEIBLHO OCH Y, TIOJIyYUM APYTYIO
4acTh rpadyka, COOTBETCTBYIOIIYIO OTPULIATEIBHON YacTH 00JIaCTH ONpEAEICHUsI.

Ilenoe ypaBHEHHE ¢ OAHOW NEPEMEHHON — 3TO YpaBHEHME, JIeBas W IIPaBast
4aCTH KOTOPOT'O — LIEJIbIE BBIPAXKCHMUS.

[Ipu pemenun 3amauu Mbl OPUMEHUIM TpapUUecKuil crnocol peleHus
CUCTEMBI JIBYX YPaBHEHHUH C ABYyMs IIepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOST
rpaduku 060UX ypaBHEHUHN 1 HAXOIUT KOOPAMHATHI OOIIMX TOUYEK ITUX IpaduKoB.
Ho rpadwmueckuii cnoco0® TO3BOISET HAWUTH PEIICHHE CHCTEMBI TOJBKO
IPUOIMAKEHHO.

JIrobyro cucteMy ABYX IUHEHHBIX ypaBHEHUH C JIByMSI IMEPEMEHHBIMU
MOXHO PEIIUTh CHOCOOOM TMOACTAaHOBKM WM crocoOoMm cioxenus. Ho mo-
JIPYroMy MPOUCXOAUT C CUCTEMAMM YpaBHEHHMU Oosee BBICOKMX cTemneHeil. Jlis
HUX HET O0mMX crnocoOoB pemeHus. JIuib HEKOTOphle M3 HUX MOXKHO PELIUTh
C10c000M MOJCTAHOBKH MJIU CIIOCOOOM CIIOKEHHUSI.

[TocnenoBarenbHOCTh, B KOTOPOM Ka)/blil MOCIEAYIOLUN 4iieH OoJblie
IpEeabIAYIIEro, Ha3blBaeTCs Bo3pacTaromeid. [locinenoBaTesnbHOCTh, B KOTOPOU
KaXKIbIH TOCTIEAYIONINI YJIeH MEHbIIE NPEAbIAYIIEr0, Ha3bIBaeTCsl YObIBAIOIICH.

[TocnenoBarenbHOCTh (@N) Ha3bIBae€TCS OrPAaHUYEHHOM CBEpPXY, €CIU
CYLIECTBYET TaKO€ YUCJIO M, 4To an < M pu JiroOom N.

[locnenoBarenbHOCTh (aN) Ha3bIBAE€TCA OrPAHUUYEHHOW CHHU3Y, €CIH
CYILLECTBYET TaKOE€ YHCIIO P, YTO an = P mpu JroOoM N.

IlocnenoBarenpHOCTh, OIPAHMYEHHAs CBEPXYy M CHH3Y, Ha3bIBAETCS
OrpaHUYEHHOM MOCIIEI0BATEIBHOCTHIO.

Kaxnprii unmen apudmeTH4ecKoil mporpeccuy, HadyMHAas CO BTOPOTO,
SBJIETCS] CPEHUM apU(PMETUUECKUM MPEABIIYILETO U MOCIEAYIOErO YIEHOB.

OyHKIMSA ¢ 00J1aCThIO OonpeesaeHuss X U 00J1acThiO 3HAUCHUW Y Ha3bIBACTCS
oOpatuMoi, eciu O0OpaTHOE€ €M COOTBETCTBUE MEXIY MHOXECTBOM Y U
MHOECTBOM X — (PyHKIIHS.

Ecmu ¢ynkums f oOpatuma, To oOpaTHOEe €l COOTBETCTBHE HAa3bIBAIOT
¢dyHkuuel, oopataoit Gpynkuu f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTAHOBJIEH NOPSAJOK €ro 3JIEMEHTOB,
HAa3bIBAIOT [IEPECTAHOBKOM.

Coaep:xanue yueoOHoro npeamera «I'eomerpus»
7 KIIACC
(3-if rox 00yuenusi Ha ypoBae O00)

[Ipocreitmue reomeTpudeckne PUrypsl U UX CBOWCTBA.

N3mepenne reoMeTpuuecKiuX BeJIMYNH

TpeyrojJbHUKU

[TapannenpHble psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

Oxkpy>XHOCTb U KpyT. ['eoMeTpruyeckre mocTpoeHus

O00011eHre U cucTeMaTU3alus U3Y4EHHOT0 MaTepuana

5 Coxpansiercss conepkanue u 00bEM MaTepuaia, peacTaBieHHOro B npumepHoii OOIl — [uis Tpethero roaa
o0yuenus Ha ypoBHe OOO.
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IIpumepnoie 6uobl dessmerbHOCHU 00YHAIOUUXCA '

— KOMMEHTHpOBaHUE (pa3bsCHEHUE) 3HAUYCHMSI OCBAaMBAEMBIX TOHSATHIA,
dbopMyIMpoBaHKE ONPeIeTICHU;

— U300pakeHHEe M paclio3HaBaHUE U3y4aeMbIX (UIYp Ha YepTexax;
pelieHune 3a7a4, CBsI3aHHbIX ¢ ATUMHU (DUTYpaMU;

— GOpMYIMPOBKA U JI0KA3aTEIBCTBO TEOPEM;

— PpeElIeHuE 3aJad B COOTBETCTBUM C COJEPKAHHEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3aenos. U mp.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crosocouemanus

AKcuoMa mapajulesIbHbIX NPSAMBIX, OUCCEKTPUCHI, BBICOTHI TPEYIOJbHUKA,
U3MEpEHHe, JIyd, MacliTaOHas JHMHEWKa, MeAHaHbl, OTPE30K, NapajieibHbIC
npsiMble, IEPBbIN (BTOPOM, TPETHIN) MPU3HAK PABEHCTBA TPEYTOJIbHUKOB, IPU3HAKU
NAapaJIEIBHOCTH  JABYX MPSAMBIX, NEPHEHAMKYJSAPHBIE MpPSMBIE, IOCTPOCHUE
TPEYTOJIbHUKA II0 TPEM 3JIEMEHTaM, IpsiMas, INPSMOYTOJIbHBIE TPEYTrOJbHUKH,
COOTHOILIEHHSI MEXJy CTOPOHAMH M YIVIAMH TPEYTrOJbHUKA, CpPaBHEHUE, CyMMa
YTJIOB TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJI.

IIpumepHvie gppazovl

Yepes nar00ble 1BE TOUKH MOMKHO IIPOBECTHU NPSAMYIO, HO TOJIBKO OJHY.

S naueptmi(a) npsimyro u otmetwi(a) Ha Helt Touku A u B. Ceiiuac c
MOMOIIBI0 MaciITaOHOM nuHelku s otMeuy Touku C u D Tak, uroOwnl TOouka B
obL1a cepeauHoil otpeska AC, a Touka D — cepenunoii orpeska BC.

CHauana Mbl HauepTuM npsamyro AB. Ilotom npu nmomomu MacmTaOHOU
JIMHEWKN OTMEPHUM Ha 3TOM mpsiMoi Touky C — Takyto, uto AC=2 cM. Janplie Ml
ONPENIENINM, CKOJIBKO TAKMX TOYEK MOKHO OTMETUTH Ha npsimoii AB.

IIpumepHuie 66160001

I'eomeTpuss — 3TO OHA M3 camblX ApeBHUX HaykK. OHa BO3ZHHKIA €IIE J0
Hameil apel. CIIOBO «reOMeTpusi» B IIEPEBOJE C IPEUYECKOro s3blKa O3HAYAET
«3emsieMepre». Takoe Ha3BaHHE OOBACHAETCS TEM, UTO 3apOKJIECHUE T'€OMETpUU
ObUIO CBS3aHO C pPa3HBIMU M3MEPUTENBHBIMU paboTaMu. DT pabOThl BBHIOIHSIIH
IIPU Pa3METKE 3€MEJIbHBIX YYaCTKOB, IPOBEACHHUH JOPOT, CTPOUTEIBCTBE 3AaHUI U
IPYTUX COOpyXeHHi. B pesynaprare TakoM AEATEIBHOCTH IOABUINCH U
IIOCTENIEHHO  HAKalUIMBaJUCh  pa3Hble IMpaBHUJa, KOTOPbIE  CBSI3aHBl C
r€OMETPUYECKUMHU HU3MEPEHUSIMU U MOCTPOEHUsIMU. Takum o0pa3oM, TeoMeTpust
BO3HMKJIa HA OCHOBE IMPAKTUUYECKOW IEATEIBHOCTHU JIIoAck. B manpHeunmiem onHa
chopMHpoBaIach Kak CaMOCTOSITENIbHASL HAyKa. JTa HayKa 3aHUMAETCA U3yYeHUEM
r€OMETPUYECKUX (DUTYP.

VYron — 3To reomerpudeckas gurypa. OHa COCTOUT U3 TOUKH U ABYX Jy4eH,
UCXOJISIINX U3 3TOM TOUKH. JIydu — 3TO CTOPOHBI yTiia, a uX o0I1llee Hayaao — 3TO
BEpIIMHA.

Cpenu mpeameToB, KOTOpPBIE HAC OKPYKAKOT, MHOTO OJMHAKOBBIX. Y HHUX
onuHakoBasi (opma, oAMHAKOBBIE pa3Mmepbl. Hampumep, aBa OJMHAKOBBIX
KapaHaaua, JBe OAMHAKOBBIE TETPAAM, BA OJMHAKOBBIX 3epKaia. B reomerpun
nBe (QUrypbl, KOTOpble HMEIOT OJAMHAKOBYIO (OPMY U OIMHAKOBBIE Pa3MEpHI,
Ha3bIBAIOT PABHBIMM.
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JIns wn3MepeHnss OTPE3KOB M HAXOXKACHUSA pACCTOSAHUM Ha NPAKTHKE
WCIIOJB3YIOT pa3IMYHble E€IWHMIBI HU3MEpeHHil. MeTp — 3TO cTaHJapTHas
MEXKJIyHapoaHas eAauHuna usMepeHus. B omnom merpe 100 cantumerpos. B
onHoM cantumeTpe 10 mmwumumerpos. [Ipu u3mMepeHnn HEOONBIIUX PACCTOSHUM,
HaIpuMep, MEKy TOUKaMU Ha JIUCTE OyMaru, 3a eAUHUILY U3MEPEHUS] TPUHUMAIOT
CAaHTUMETp WM MWUIMMETp. PaccTossHue wMexay npeaMeraMu B KOMHATe
U3MEPSIOT B METpax. PaccTosiHuE MEXIy HACEIEHHBIMH ITYHKTAMHU U3MEPSIOT B
KwioMerpax. lMcnone3yrorcs u  apyrue eauMHMIBI  M3MepeHusd. Hampuwmep,
JEUAMETP, MOPCKAsk MUJIA.

OTrMeTuM nrOOBIE TPU TOYKH, KOTOpBIE HE JIEKAaT HA OJHOM HPSIMOM.
CoenunuM ux otpeskami. [loaydum reomeTpudeckyro GUrypy. 9To TpeyrojabHHK.
Tpu oTMEUYeHHbIE TOYKH — 3TO BepIIMHBI. OTPE3KH — 3TO CTOPOHBI TPEYTOJIbHUKA.
CyMma mMH TpEX CTOPOH TPEYrOJbHHKA HA3bIBACTCA €ro mnepumerpom. J[Ba
TPEYTrOJbHUKA MOKHO Ha3BaTh pPAaBHBIMHU, €CIM HX MOXKHO COBMECTUTH
HajoXeHueM. KakJIbIii U3 3TUX TPEYTrOJIbHUKOB MOKHO HAJOKUTh HA APYroil TaK,
YTO OHM ITOJIHOCTBIO COBMECTATCA. JTO 3HAYMT, YTO IOMAPHO COBMECTATCS HX
BEPIIMHBI U CTOPOHBI. TaKke MOMapHO COBMECTATCS U YTIJIbl 3TUX TPEYTOJIbHUKOB.
CoOOTBETCTBEHHO, €CJIU JIBa TPEYTOJIbHUKA PABHBI, TO JIEMEHTHI (YIJIbl U CTOPOHBI)
OJHOTO TPEYrOoJIbHUKA PAaBHBI DJIEMEHTaM JAPYroro TPEYrojbHUKA. 3HAYUT,
PaBEHCTBO [IBYX TPEYTOJbHUKOB MOYKHO YCTAaHOBUTb, HE HaKJIaJbIBas OJHH
TPEYTOJIBHUK Ha JPYrOM, a TOJBKO CPaBHUBAsSI HEKOTOPBIE UX AJIEMEHTHI.

B maremarmke KaxXI0€ YTBEPKICHHE, CIPABEMIMBOCTb  KOTOPOIO
YCTaHaBIIMBAECTCS MPU MOMOIIM PACCYX ICHHM, Ha3bIBAIOT T€OpeMoil. Paccyxnenus
HAa3bIBAIOTCS JOKA3aTENbCTBOM TEOPEMBI.

8 KIIACC
(4-ii rox o6yuenust na yposae 000) *°

YeThIpEXYTrOIbHUKH

Teopema daneca u Teopema 0 IPONOPLIUOHATIBHBIX OTPE3KaX, OJ00HbBIE
TPEYTOJIbHUKHU

[Inomans. HaxoxaeHnue miomaae TpeyroJbHUKOB U MHOTOYTOJIBHBIX
dburyp. [Inomaau mogoOHbIX QuUryp

Teopema [ludaropa u Hayana TPUTOHOMETPHUH

O060061eHre 1 cucTeMaTU3alus U3y4eHHOTO MaTepuana

Ilpumepnuwie 6uodvl deamenbHoCmMU 00YUAIOUWUXCA'

— KOMMEHTHpOBaHUE (pa3bsiCHEHUE) 3HAUYECHMS] OCBAaMBAEMbIX TMOHSATHIA;
dbopmMyIUpOBaHUE ONIPEICTICHUIT;

— U300payKeHUE U paCIO3HaABAHUE U3YYaeMbIX (PUTYp Ha YepTexax;

— (GOpMYIMPOBKA U 1I0KA3aTEIBCTBO TEOPEM;

— PpeElleHuEe 3aJad B COOTBETCTBUM C COJEPKAHMEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3nenos. U mp.

IIpuMepHas TeMaTH4ecKasi 1 TEPMUHOJIOTHYECKAA JTEKCUKA

1 Y3yuenne Temarmueckoro pasgena «VYriibl B OKPYKHOCTH. BIHCAHHBIE U ONHMCAHHBIC UYETHIPEXYTOIBHHKH.
KacarenbHble kK okpyxHOcTH. KacaHue okpyXHOCTeH» mHpemycMaTpuBaeTcsi Ha 5-0M roja oOydeHUs Ha YpOBHE
00O, uyro o0ecrieunBaeT BO3MOXHOCTh YBEJIMYEHHUs Yy4eOHOro BPEMEHHM Ha M3ydYeHHE Marepuayia IIo
MpPEeJCTaBICHHBIM TEMAaTUUECKUM pa3feiaM.
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IIpumepnvle cnosa u cnosocouemanus

Bepmmnabl  JIOMaHOW, 3BEHbA JIOMAHOW, KBaApaT, MHOTOYTOJIbHUKH,
ONpejieieHre  MOAOOHBIX  TPEYroJIbHUKOB,  IMapajuiesiorpaMM,  IUIOUIa/b
(MHOTOYTOJIbHMKA, TMapajuiesiorpaMMa, TpeYrojibHUKa, Tpamneuuu), MnoJ00HbIe
TPEYTOJIbHUKHU, TPU3HAKK TOJA00US TPEYroJbHUKOB, MPSMOYTOJbHUK, POMO,
CME)KHBIE OTPE3KH, COOTHOILIECHHUS MEXK]y CTOPOHAMHU U YIJIAMU MPSMOYTOJBHOTO
TpeyroJibHUKa, TeopeMa, TeopeMa [ludaropa, Tpanenus, 4eTbIpEXyTroIbHUKH.

Ipumepnvie ghpa3zvl

Ms1 3HaeMm, 4To nepuMmeTp napauienorpamma paseH 48 cm. Ham HyxHO
HalTH CTOPOHBI MapajuiesiorpaMma, eciu 1) omHa cTtopoHa Ha 3 cM OoJbLIe
JIpyroM, 2) pa3HOCTh JIBYX CTOPOH paBHa 7 cM, 3) OJiHa U3 CTOPOH B JIBa pa3a
Oosbiiie Ipyroi. bynem pemate 3agady.

Ms1 OyieM 10Ka3bpIBaTh TEOpPEMY / MPUCTYIHM K J10Ka3aTEIbCTBY TEOPEMBI /
JIOKa)kKeM TeopeMy / HaM IPEJICTOUT A0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEPBBIA (BTOPOM, TPETHIT) TPU3HAK MOI00US TPEYTOIHHUKOB.

MpI paccMOTpEnu pUCYHOK, Ha KOTOPOM M300pak€H MHOTOYTOJIbHHUK. DTOT
MHOI'OYT'OJIBHUK BBIIYKJIBIM, IOTOMY YTO OH JIEKWUT IO OJHY CTOPOHY OT Ka)KIOU
IIPSAMOU, ITPOXOAIIEH Yepes3 BE €r0 COCEAHUE BEPILINHBI.

IIpumepHuie 66160001

OTpe3ku, M3 KOTOPBIX COCTaBJE€HA JIOMAaHas, HAa3bIBAKOTCA €€ 3BEHBAMH.
KoHIBI 3THMX OTpe3KOB — BepumMHBI JIoOMaHOW. CymMMa JUIMH BCEX 3BEHBEB
Ha3bIBACTCA JJIMHOM JIOMAHOM.

Ecnu HecMexHbIE 3BEHbsI 3aMKHYTOH JIOMaHOW HE UMEIOT OOIUX TOYEK, TO
9Ta JIOMaHas HAa3bIBAECTCS MHOTOYTOJIbHUKOM. 3BEHbS JIOMAHOM HAa3bIBAIOTCS
CTOPOHAaMHM MHOTOYroJbHUKA. J[MMHA JIOMaHOW Ha3bIBAETCA NEPUMETPOM
MHOT'OYT'OJIbHUKA.

JIBe BEpIIMHBI MHOI'OYI'OJIbHMKA, IIPUHAIJICKAIIUME OJHOM CTOpPOHE,
Ha3bIBAIOTCS cOCeAHUMU. OTPE30K, KOTOPBIM COECTUHSET ABE JH0ObIE HECOCEIHUE
BEPUIMHBI — 3TO AUArOHajlb MHOTOYT'OJIbHHKA.

JIro60#1 MHOTOYTOJIBHHUK pa3JiessieT IIOCKOCTh Ha ABe yacTH. OfHa 4acTh —
3TO BHYTPEHHSs1 00JaCTh MHOTOYTOJIbHUKA, & IpYyTasi — BHELIHSS.

MHOroyrosbHuK Ha3bIBA€TCsl BBIMYKJIBIM, €CIIA OH JIEKUT 110 OJHY CTOPOHY
OT KXKJIOW NPSIMOU, MPOXOASLIEH Yepe3 ABE €T0 COCEIHUE BEPILIUHBI.

Kaxnaplii 4eTbIpEXYyroJIbHUK UMEET 4 BEPIUMHBI, 4 CTOPOHBI U 2 THATOHAJIN.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOIbHUKA HA3bIBAKOTCSA MPOTUBOIIOIOKHBIMH.
/IBe  BepmMHBI, HE  SABIIIONIMECS  COCEIHHMH, TOXKE  HA3bIBAIOTCS
POTUBOIOJOKHBIMU. YeThIPEXYTOJbHUKA OBIBAIOT BBIMYKJIbIE U HEBBIMYKIIbIE.
Kaxnas guaroHasb BBITYKJIOTO YETHIPEXYTOJIbBHUKA pAa3dENsieT €ro Ha JBa
TpeyroiapHuka. OfHa W3 JUaroHalel HEBBITYKIOIO YETBIPEXYTOJbHHUKA TaKXKE
pa3zeiseT ero Ha JBa TPEyTOJbHUKA.

[TapannenorpaMM — 3TO YETBIPEXYTOJBHUK, Y KOTOPOIO IMPOTUBOIIOIOKHbBIE
CTOPOHBI IIONAPHO MapaJuiedabHbl. B  mapamnenorpamMMe IPOTUBOINOJIOKHBIE
CTOPOHBI PAaBHBI U ITPOTUBOIIOJIOKHBIE YIUIy paBHBI. Jlnaronanu napamienorpaMmma
TOYKOM ITEPECEUEHHUs NEIIATCS TOMOJIAM.
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Tpanenus — 3T0 4ETHIPEXYTOJIBHUK, Y KOTOPOTO JIBE€ CTOPOHBI MApaJlIeNIbHbI,
a JBE€ Jpyrue He mnapajuienbHbl. [lapamnenbHble CTOPOHBI Tpameuuu — 3TO €€
OCHOBaHMs, a JBE€ Jpyrue CTOPOHBI Ha3bIBalOTCS OOKOBbIMU. Tparenus
Ha3bIBAETCSI paBHOOEPEHHOM, €CTi €€ OOKOBBIE CTOPOHBI paBHBI. Tparnenus, oJuH
U3 YIJIOB KOTOPOU MPSAMOM, HA3bIBAETCS IPSIMOYTOJIBbHOM.

PaBHbIE MIPAMOYTOJBHUKNA UMEIOT PABHBIE IIOWIAINA. ECIM MHOTOYTOJIBHUK
COCTAaBJIEH M3 HECKOJIbBKHX MHOTOYTOJIbHHKOB, TO €ro IUIOIIaJb paBHAa CyMME
IUIOIIAIEW 3TUX MHOTOYrOJIbHMKOB. [lmomane kBajgpara paBHa KBajpaTy €ro
CTOPOHBI.

[Tnomaapr NpsAMOYroIbHUKA paBHA MPOU3BEACHUIO €T0 CMEKHBIX CTOPOH.

Ecnu kBazipaT ojHOM CTOPOHBI TPEYTOJIbHUKA PABEH CYMME KBaJIpaTOB JIBYX
JIPYTUX CTOPOH, TO TPEYrOJbHUK HPSIMOYIOJbHBIA. OTO TeopeMa, oOparHas
teopeme [Tudaropa.

Ecnu nBa yrima oJTHOro TpeyroJibHUKa COOTBETCTBEHHO PaBHBI JIBYM yrjam
JPYroro, TO TaKHe TPEYTrOJIbHUKHU MOJOOHBI. DTO TEpPBBIA MPU3HAK MOA0OUS
TPEYTOJIbHUKOB.

Ecnu nBe CTOPOHBI OOHOTO TPEYroJdbHUKA NPOMOPUUOHAIBHBI ABYM
CTOPOHAM JpYroro TPEYroJbHUKA W YIJbl, 3aKIIOUYEHHBIE MEXAY OSTUMU
CTOPOHAMHU PaBHBI, TO TAaKWE TPEYrOJbHUKU TMOJOOHBI. DTO BTOPOM MpPHU3HAK
M0100MS TPEYTrOJILHUKOB.

Ecnu ctopoHbl OJTHOrO TpeyroJibHUKAa MPOMOPIUOHATIBLHBI TPEM CTOPOHAM
JIPYyroro, TO TaKUE€ TPEYTOJbHUKKA MOAOOHBI. DTO TPETUW NPHU3HAK MMOJ00US
TPEYTOJIBLHUKOB.

9 KUIIACC
(5-ii rox o6yuenus na yposae 000) V'

VYTribl B OKpY>KHOCTU. BrincanHbie U ONTMCAHHBIC YETHIPEXYTOJIbHUKH.
KacarenbHble k okpyxHOCTH. Kacanue okpyxHocTeER

Tpuronomerpusi. TeopeMbl KOCUHYCOB U CUHYCOB. Penienne TpeyrojipHIKOB

ITpeoOpazoBanme momoouss. MeTpruueckue COOTHOIICHHS B OKPY>KHOCTH

BekTopsl

O060011IeHne ¥ cucTeMaTH3allusa U3y4YeHHOTO MaTepHraia

IlIpumepnoie 6uovl dessmerbHOCHU 00YHAIOUUXCA

— (GOpMyIMpPOBAHKUE OMNpPEACICHUA W WUIIOCTPUPOBAHUE OCBAUBACMBIX
MOHSITHH;

— (OpMYIMPOBKA U TI0KA3aTEIBCTBO TEOPEM;

— BbIBeJICHUE (OPMYIT;

— peIIeHUE TEOMETPUUECKHUX 3aJad B COOTBETCTBUHM C COJEpKaHUEM
OCBaMBaeMbIX TeMaTUUYECKUX pasnenios. U mp.

IIpumepHas TeMaTu4YecKasi 1 TEPMUHOJIOTHYECKAS JIEKCHUKA

IIpumepnvle cnosa u cnosocowemanus

e I/ISY‘ICHI/IC TEMATUYCCKUX pa3acjioB ((,Z[eKapTOBI)I KOOpAUHATHI Ha IMJIOCKOCTU, «HpaBI/IJ'H)HI)IG MHOT'OYT'OJIbHUKH.
I[J'II/IHa OKPYXHOCTH U IUIOIIAJb KpyTa. Brruucnenne rmomaueﬁ», «Z[BI/I)KCHI/DI TIJIOCKOCTU» MPEAYCMATPUBACTCS Ha
6-om rong 06y‘ICHI/IH Ha YPOBHC OOO, yTO 00ECHeYHUBAET BO3MOXKHOCTH yBEJIUYCHUA yqe6Horo BpEMCHH Ha
H3Yy4YCHHUEC MaTcpuaia o npeaACTaBJICHHbIM TEMATUYCCKUM pa3iCiiaM.
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buccekTpuca, BeKTOp (HEKOJUIMHEApPHBIA BEKTOp), KacaTellbHas K
OKPYXHOCTH, KOOPJMHATBI BEKTOpa, KOAI(PPUIMEHThl pa3IOXKEHUS, METO]
KOOpPJIMHAT, OKPYXXKHOCTh (BIUCaHHAas, ONHUCAHHAs), MPUMEHEHHE BEKTOPOB K
pElIeHUIO 3a/1a4, TPOCTEHINE 3a]a4l B KOOpJIMHATAX, CUHYC (KOCHHYC, TaHT€HC,
KOTaHI'€HC) YyIJia, pPaJuyC, CKaJspHOE MPOU3BEJIEHUE BEKTOPOB, CJIOKEHUE
(BBIUMTAHHE) BEKTOPOB, COOTHOLIECHUS MEXKJy CTOPOHAMHU U  YIJIAMH
TPEYroJIbHUKA, CPEIHSs JIMHUS Tpanelnuu, TOYKa KacaHWs, Yribl (LIEHTpalibHbIE,
BIIMCAHHBIE), YMHOXEHUE BEKTOpAa Ha YKCJIO, YPABHEHUE, YETHIPE 3aMeUaTelIbHbIE
TOYKH TPEYTOJIbHUKA.

Ipumepnvie ghpa3zvl

Mpbl noka3anu, 4Tro mpsiMas U OKPYKHOCTb MOTYT MUMETh OJHY WM JIBE
oO0I11lMe TOYKU U MOTYT HE UMETh HU OJTHON OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTeJIbHOM K OKPYKHOCTH (O cpeaHen
JIMHUY TPAICINH).

Tenepp MbI OyneM 10Ka3bIBaTh TEOpeMy, OOpaTHYIO TEOpPEME O CBOMICTBE
KacaTeJIbHOM — IPU3HAK KacaTEIbHOM.

Ham nmpeacrout nokaszare, 4TO NEPIEHAUKYISAP, MPOBEAEHHBIM U3 KaKOM-
HUOYZb TOYKU OKPYKHOCTU K AMAMETPY, — 3TO CPEAHEE MPONOPLHUOHAIBHOE IJIs
OTPE3KOB, HA KOTOPBIE OCHOBAHUE IEPIICHANKYIISIPA ACIIUT TUAMETD.

IIpumepHuie 6160001

Ecnum paccrossHME OT IEHTpa OKPYKHOCTH OO HOPSMOM PaBHO PATRYCY
OKPYXHOCTH, TO TIpsiMasi U OKPYKHOCTb UMEIOT TOJIbKO OJIHY 0011yt0 Touky. Eciu
pPAcCTOSIHME OT LUEHTPA OKPY>KHOCTH JI0 IPSIMOM OOJIbIIE pajnyca OKPY>KHOCTHU, TO
npsiMasi U OKPY>KHOCTh HE UMEIOT OOIIMX TOYEK.

[Ipsimas, uMeromiasi ¢ OKpyKHOCTb. TONBKO OJIHY OOLIYIO TOUKY, HAa3bIBAETCS
KacaTelIbHOM K OKpY>KHOCTH. Mx oOmias Touka Ha3bIBa€TCSd TOUKOM KacaHUs
MPSAMOMN U OKPYKHOCTH.

KacarenbHas Kk OKpY>KHOCTH NEPIIEHAUKYJIAPHA K PAINYCY, IPOBEAEHHOMY B
TOYKY KaCaHUs.

OTpe3ku KacaTelabHBIX K OKPY>KHOCTH, IPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbI. OHU COCTABJISIFOT PaBHBIE YIJIBI C MPSMOM, TPOXOASILEH YEPE3 3Ty TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsimast mpoxoauT dyepe3 KOHEL paauyca, JIEeKAIUN Ha OKPYKHOCTH, U
MEPIEHINKYJIIPHA K ’TOMY PanlyCy, TO OHA SIBJISIETCS KacaTEIbHOM.

Jlyra Ha3pIBacTCAd NOJYOKPYKHOCTBIO, €CIIA OTPE30K, COCAUHSIOIINMN €€
KOHIIBI, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

Bricannbii yron usMepsieTcs MoJIOBUHOU AyTH, HA KOTOPYIO OH OIUPAETCH.

Kaxnasg Touka OucCCEeKTpuUCy HEpa3BEPHYTOTO YIJia paBHOYJajleHa OT €ro
ctopoH. OOpaTHO: Kaaas TOYKa, JieKallas BHYTPHU yIjla U paBHOYHAJIEHHAS OT
CTOPOH YTJIa, JISKUT Ha ero OMCCEKTpHUCE.

OTpe30K, 1Sl KOTOPOTO YKa3aHO, Kakasi U3 €ro rpPaHMYHbIX TOYEK CUATAETCS
HayajgoM, a Kakasd — KOHLIOM, Ha3bIBACTCA HANPABICHHBIM OTPE3KOM, WU
BEKTOPOM. BEKTOPBI MOT'YT MCIIOIB30BATHCA ISl PELICHNS] T€OMETPUYECKUX 3a1a4
Y JOKa3aTENbCTBA TEOPEM.
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CpenHsisi nuHUS Tpameuuu — 3TO OTPE30K, COCIUHSIONIMA CepeauHbl €€
O0KOBBIX CcTOpOH. CpenHss JMHUS Tparnelyy NapajuieibHa OCHOBAaHHUSAM U paBHA
UX TOJIyCyMME.

Ha miockoct 51000M BEKTOpP MOXKHO Pa3IOKWUTh IO JIBYM JdaHHBIM
HEKOJJIMHEApHBIM  BekTopaMm.  KoadduimeHTsl  pa3igokeHHss NOpH  OTOM
OTIPENICIIAIOTCS €IMHCTBEHHBIM 00pa3oM.
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10 KUIIACC
(6-if rox o0yuenusi Ha yposae O0OQ0)

JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTU

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{JTMHA OKPYHOCTH U IUIOIIA/b KPyTa.
Brancnenue mionianei

JIBYKEHUS TIJIOCKOCTH

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIMsI U3YUYEHHOTO MaTepuaa’

Ilpumepnoie 6uovl dessmebHOCHU 00YHAIOUIUXCA'

— GhOpMYITMPOBAHKE OMIPEICIICHUN;

— (hOpMYITMPOBKA U IOKA3aTEIHCTBO TEOPEM;

— BeIBeZIcHUE (POPMYIT M UX UCIIOJIb30BAHUE /IS BHIYUCIICHH;

— U300paKEHUE U PACciO3HABAHUE HA PUCYHKAX MPU3MBI, Napajljieenurena,
HUJIMHIpA, apa u Jip.;

— PpCEIIEHUE TEOMETPUYECKUX 3aJad B COOTBETCTBHUM C COJEpKaHUEM
OCBaMBaEMbIX TEMaTUYECKHUX pa3naesios. U mp.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHule cnosa u crosocouemarus

BoInykiplii MHOTOYTOJIBHUK, TpajycHas Mepa IyTd, JJIMHA OKPYKHOCTH,
JIyra CEKTOpa, KPyroBOM CErMEHT, MHOTOTPAaHHUKH, OTOOpaKeHHE TIOCKOCTH Ha
cebs1, mapajuIeNIbHBIA TEepPEeHOoC, IUIONIA/b Kpyra, IUIONajb KPYyroBOTO CEKTOpa,

IJI0IIA/Tb PaBHOOEIPEHHOTO TPEYTroJIbHUKA, MOBOPOT, MPaBUJIbHBIN
MHOTOYTOJIbHUK, CTEPEOMETPUS, TEJA U MOBEPXHOCTHU BpaIICHMs, XOp/ia.
IIpumepnvie gppazvi
[Ipumepsl NpPaBUIBHBIX MHOTOYTOJIBHUKOB — 3TO PaBHOCTOPOHHUI

TPEYroJIbHUK U KBaJIparT.

S mory nokazarh, 4TO CEpEAMHHBIE MEPHNEHAUKYISPbl K JIOOBIM JABYM
CTOpPOHAaM IPAaBUJILHOTO MHOTOYTOJIbHHUKA JTUOO NEpeceKaroTcsl, 1100 COBMAAlOT.

S nokazan(a), 4To mpsMbIe, COJEpKAIINE OMCCEKTPUCHI JTHOOBIX ABYX YTJIOB
MPaBUIILHOTO MPSIMOYTOJIBHUKA, THOO MepeceKaroTcs, TNOO0 COBMAIAIOT.

S mory chopmynHpoBaTh U J10Ka3aTh TEOPEMY 00 OKPY>KHOCTH, ONMCAHHOU
OKOJIO MPaBWJIBHOTO MHOTOYTOJIbHHKA.

S Mory copmynHpoBaTh U 10Ka3aTh TEOpEMY 00 OKPYKHOCTH, BIIMCAHHOU
B IIPABHJIbHBIM MHOTOYTOJIbHUK.

S mory BbiBecTH (BbIBEJN, OyAy BBIBOAUTH) (POpPMYIy Jisi BBIYMCICHHS
IJIOIIAAM MPABWIBHOIO MHOTOYTOJIbHUKA Yepe3 €ro MepuMeTrp U Ppajuyc
BIIMCAHHON OKPYKHOCTH.

S mory BbiBecTH (BbIBEJN, OyAy BBIBOAUTH) (POpPMyINy Jisi BBIYMCICHHS
JUTUHBI OKPY>KHOCTH.

51 Mory oOBSICHUTB, YTO TaKOE KPYTOBOM CEKTOpP M BhIBECTH (DOpMyIy IS
BBIYMCIICHHUSI IUTOIIAIA KPYTOBOI'O CEKTOPA.

IIpumepnvie 661600061

'8 IIpexycmaTpuBaeTcs OBTOPEHHE JIEMEHTOB COCPKAHMS y4eGHOM NMCLMIUIMHEL, OcBauBaBiuerocs Ha 1 — 5
rogax oOyuenuss Ha ypoBHe OOO. [lomyckaercs pacmpelnelieHHuEe JaHHOTO MaTepualia MO0 COOTBETCTBYIOIIMM
TEMaTHYCCKUM pa3JiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydenus Ha yposHe OOO.
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IIpaBUIIBHBIM MHOTOYTOJIBHUK — 3TO BBIITYKJIBI MHOTOYTOJIBHHUK. Y HErO BCE
YTJIBI PABHBI U BCE CTOPOHBI paBHbI. OKOJIO TPAaBUIIBHOTO MHOTOYT'OJIBHUKA MOKHO
ONMKCAaTh OKPYXHOCTb, M TMPUTOM TOJBKO OJHY. B 1000l mpaBUIIbHBIM
MHOT'OYT'OJIbHUK MOKHO BIICATh OKPY>KHOCTb, U1 IIPUTOM TOJIBKO OJIHY.

Kpyrosoii cerMeHT — 3T0 yacTh kpyra. OHa OrpaHM4eHa Jyroi OKpPYKHOCTH
U XOpIOH, COEIMHSIONMEN KOHIIBI 3TOM nyru. Eciiu rpagycHas mepa Iyrd MEHbIIE
180 rpamycoB, TO IUIONIaJAb CETMEHTA MOKHO HAWTH, BBIYMTAs M3 IUIOLIAIU
CEeKTOpa IUIOAAb pPAaBHOOEAPEHHOTO TPEYTrOJIbHUKA, CTOPOHAMH KOTOPOTO
ABJISIIOTCS 1BA Paanyca U XOpAa CErMEHTA.

KpyroBoii cekrop — 310 yacTe Kpyra. OHa orpaHu4eHa Iyrod U JIBYMs
paguycaMy, COEIMHSIOIIMMM KOHIBI JIyI'M C LIEHTpoM Kpyra. Jlyra, koropas
OTPAaHUYMBAET CEKTOP, HA3BIBAETCSA JyTOM CEKTOPA.

MpbI OpuluIv K BBIBOAY O TOM, YTO OCEBasi CHMMETPHUS — 3TO OTOOpaKeHHE
IUIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOM CHMMETPUM — 3TO OTOOpak€HHE IUIOCKOCTH Ha
ce0sl, KOTOPOE COXPaHSIET PACCTOSHUS MEXTY TOUKAMHU.

CrepeomMeTpust — 3TO pasjen reoMeTpun. B HEM u3yuarorcs cBoiicTBa (uryp
B ImpoctpaHcTBe. CIIOBO «CTEPEOMETpPHUS» NPOUCXOJUT OT TPEUYECKUX CIIOB
«crepeo» U «merpeo». «CTepeo» — 3T0 3HAUUT OOBEMHBIN, IPOCTPAHCTBEHHBIH, a
METPEO — U3MEPATb.

[Tapannenenunen — 3TO 4YETBIPEXYTOJpHas npusMa. EE ocHOBaHHMS —
napajienorpaMmmel. Bce  miecTh  rpaHed  mapauienenvnena — - 9TO
napajienorpammsl. Ecnu mapannenenumnen npsMoi, TO €CTh ero 00koBble pédpa
NEPHEHAUKYJIAPHbI K  IJIOCKOCTSIM  OCHOBaHW, TO OOKOBbIE TpaHu —
NPSAMOYTOJBHUKN. ECIM K€ U OCHOBAaHHUSMHU NPSMOTO IMapajulelIeNUneaa CIyx’ar
NPSAMOYTOJBHUKHA, TO 3TOT MapaJuleJeNuIe] — MpSAMOYTIOJbHbIA. JluaroHamnu
napajuienorpaMma InepecekaroTcsi. TOUKOW MepeceyeHus: OHU JEATCS MOIOJIAM.
Takoe ke CBOMCTBO y JHMaroHajie MapajiefienuIieaa: YeTbIpe JauaroHaau
MapajiyIeIeIUIEe/1a IEPECEKAIOTCS B OJJHOW TOUKE U JEIIATCSA 3TOM TOYKOU MOMOJIaM.

Coaep:xanue yueOHOro npeamera «BeposiTHOCTh M CTATHCTHKA
7 KIIACC
(3-ii rox o6yuenus na yposue 000) *°

[IpencraBieHue TaHHBIX

OnwucarenbHasi CTATUCTUKA

CnyyaiiHast ”3BMEHYUBOCTh

Brenenue B Teopuro rpadon

BeposTHOCTB 1 yacToTa CIIy4ailHOro COOBITUS

O060011IeHne ¥ cucTeMaTH3alysa U3y4eHHOTO MaTepuraia

Ilpumepnusie 6uodvl deamenrbHoCIMU 00YUAIOUWUXCA'

— KOMMEHTHUPOBAHUE MPEACTOSAIINX ICHCTBUM;

9 Coxpansiercs comepxanmne u 06bEM MaTepHana, NPEACTaBICHHOro B mpuMepHoit OOIl — I TpeThero roga
o0yuenus Ha ypoBHe OOO. B ciyyae HeoOXOAMMOCTH, OOYCIIOBJIEHHON HMHIMBUAYaJbHBIMH OCOOEHHOCTSMH H
BO3MOXKHOCTSIMH OOYyYaroLIMXCs ¢ HAPYIICHUSMH CIIyXa, U3y4eHUE NMPOrpaMMHOI0 MaTepualla o TeMaTHYeCKOMY
pazneny «BeposTHOCTb 1 4acTOTa CIIy4aifHOTO COOBITHS» MOKET ObITh OPIraHN30BaHO HA YETBEPTOM rofy oOydeHus
Ha ypoHe OOO.
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— U3BJIeUYeHUE UH(POPMAIIIH/ TAHHBIX;
— ¢hopMyIMpPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUMN U JIp.
IIpumepHasi TeMaTHYecKAasi U TEPMUHOJIOTHYECKAS JIEKCUKA
IIpumepHuie cnoea u crosocouemanus
Jluarpamma (ctonOukoBasi (ctojioyaTasi), Kpyromas), rpaduk, Tabiuia,
omnucarelibHas CTAaTUCTUKA, cpelHee apudMeThyeckoe, MeauaHa, pasMax, rpad,
BEpIIIMHA, PeOpo, CTENEeHb BEpIIMHBI, 00X0a rpada (dSHUIepoB MyTh), CIydalHBIN
HKCIIEPUMEHT (OTIBIT), CITy9aifHOE COOBITHE.
8 KJIACC
(4-ii rox o6yuenust Ha yposae 000) %
IloBTOpEHNKE
OmnucarenpHas cTaTUCTHKA. PaccenBanme TaHHBIX
MHoxecTBa
BeposiTHOCTH cilydaitHOTO COOBITUS
O060011IeHue U cucTeMaTH3allisa U3y4YeHHOTO MaTepuralia
Ilpumepnunie 6uodvl OeamenrbHoOCIMU 00YUAIOUUXCA '
— KOMMEHTHUPOBAHUE MPEJICTOSIINX JEHCTBUM;
— U3BJIeYeHUE UHGOPMAIIH/ JaHHBIX;
— GhOpMyYITMPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUM U JIp.
IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA
IIpumepHnvie cnoea u crosocouemanuisl
Jlucriepcusi, MHOXKECTBO, JJIEMEHT MHOXXECTBA, MOIMHOXECTBO, OIEpaInu
HaJl MHOKECTBAMU (oObenuHeHue, repeceucHue, JIOTIOJTHEHUE),
MEPEMECTUTEIPHOE CBOMCTBO, COYETATENbHOE CBOMCTBO, paCHpeaeIUTEIbHOE
CBOMCTBO, CBOMCTBO BKJIIOUEHUS, CTAHJAPTHOE OTKIOHEHHE YHCIIOBBIX HaOOPOB,
Clly4ailHble COOBITHS, BEPOSITHOCTU COOBITUH, CIIy4ailHbINA BBIOOP.
9 KJIACC
(5-ii rox o6yuenus na yposae 000) >
[ToBTOpEHNKE
Brenenue B Teopuro rpadgon
Cnyqaitabie COOBITHS
DneMeHThl KOMOMHATOPUKH
O060061eHre 1 cucTeMaTU3alus U3y4eHHOTO MaTepuana
Ilpumepnusie 6uodvl deamenrbHoCmMU 00YUAIOUUXCA'
— KOMMEHTUPOBAaHUE NIPEACTOAIIMNX IEUCTBUM;
— U3BJICYCHUE HH(POpMAITNHN/TAaHHBIX;
— (popMyTUpPOBaHUE IIETIOYCK JOTHUECKUX PACCyKICHUH U Jp.
IIpumepHasi TeMaTHYeCKAasi U TEPMUHOJIOTHYECKAS JTEKCHKA
IIpumepHvie cnosa u crosocouemanuis

0 P3yuenue TeMaTHUECKHX pa3neoB «Baenenue B Teopuio rpadosy, «Ciydaiiibie COBBITHS IPeIyCMATPUBACTCS
Ha 5-oM rox oOyuenust Ha ypoHe OOQO, uTo oOecneyrBaeT BO3MOXKHOCTb YBEIHUYCHHS y4eOHOrO BPEMEHH Ha
U3ydeHHe MaTepHaia 1o npeaCTaBICHHbIM TEMAaTUYECKUM pa3eiaM.

2! Usyuenne Tematmueckux pasnenoB «[eomerpuueckas BepoaTHOCTE», «Mcmprranus Bepuymmm», «Ciyuaiinas
BEJIMUMHA» NpeaycMarpuBaeTcss Ha 6-oM rox oOydenuss Ha ypoBHe OOQO, 4ro obecreynBaeT BO3MOXKHOCTb
YBEJIMYCHHUS yueOHOTO BpEMEHH Ha U3y4YEeHUE MaTepuaia 1o Npe/ICTaBICHHBIM TEMaTHYECKUM pa3JieiaM.
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OObenuHEeHNE COOBITUN, TIEPECEUYCHHE COOBITHUI, HECOBMECTHBIE COOBITHS,
YCIIOBHAsl BEPOSITHOCTb, HAXOXKJIEHUE BEPOATHOCTEH, Auarpamma, rpaduk,
NepPEeCTaHOBKH, (haKTOpHall, COUeTaHue, YUCIO COYeTaHUM, TpeyroibHuk [lackars,
KOMOMHATOpHKA.
10 KITACC
(6-if rox o0yuenusi Ha yposae O0OQ0)

[ToBTOpEHUE

I'eomeTpuyeckast BEpOSITHOCTh

Ucnerranns bepnyim

Cny4daitnas BeM4rHA

O060061eHne 1 cucTeMaTU3alusl U3y4eHHOTO MaTepuaa

Ilpumepnsie 6uodvl deamenbHocCmu 00YHAIOUUXCA'

— KOMMEHTUPOBAHUE MPEACTOAIIMUX ACUCTBAN;

— U3BJIEYECHUE UH(POPMALIUH/JAHHBIX;

— (popMyUpOBaHUE IIEMNOYEK JOTMUECKUX PACCYKICHUM U Ap.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHuie cnosa u crosocouemanuis

CrnyualiHplii BBIOOp, WCHBITAHHUE, YCIIEX W HeyJada, Cepusl HCIBITaHUN
bepHyinu,  ciaydaiiHas ~— BeIWMYMHA, W PACHpPEACIICHHE  BEPOATHOCTEH,
MaTEeMaTUYECKOe OXHUAAHUE, AUCIEPCHs], 3aKOH OOJBIIMX YHCE, HU3MEpPEHUe
BEPOSITHOCTEN € MOMOILBIO YaCTOT.

Ilinanupyembie pe3yJibTaTbl 0CBOCHHMS Y4eOHOI0 mpeaMera
«MarTemMaTHKa) Ha yPOBHE OCHOBHOI0 00111ero 00pa30BaHUsA

PesynbraThl 00yueHus mo yuyeOHOMy mnpenMery «Maremarnka» B
OTHOUIEHMM BCEX MHUKPOrpynmn oOydallIuxcd ¢ HapylLIeHUsIMA CiyXa,
OLICHMBAIOTCA [0 OKOHYAHWHM OCHOBHOrO oOmiero oOpa3oBaHuUs U HeE
COIOCTABIISIOTCS C pe3yJIbTaTaMU HOPMATHBHO Pa3BUBAIOINXCS CBEPCTHUKOB.

Jluunocmuvle pe3yniomamaoi

JImaHocTHBIE pe3ynbTaThl ocBoeHUs [IpumepHoii paboueld mporpaMMsbl MO
matematuke Ha ocHoBe AOOII OOO (BapuaHT 2.2.2) NOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU
POCCHIMCKMMH COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMM U HOPMaMHu IOBEJIEHHUS U CHOCOOCTBYIOT
npoleccaM CaMOIO3HAHUS, CaMOBOCHHUTAHUS M CaMOpa3BUTHS, (POpMUpOBaHUS
BHYTPEHHEH MO3UIMU JIMYHOCTH.

JInuHoCcTHBIE pe3ysbTaThl ocBOeHUs [IpumepHoil paboueld mporpaMMsl Mo
Matematuke no BapuaHTy 2.2.2 AOOII OOO CcOOTBETCTBYIOT pe3yjbTaTam,
orpaxx€HHbIM BO PT'OC OO0 n OOII OOO no Bcem HanpaBIeHUSIM BOCIIUTAHUS,
BKJIIOYAs] TPAXIAHCKOE, NATPUOTUYECKOE, JyXOBHO-HPABCTBEHHOE, 3CTETUUECKOE,
buznyeckoe, TPyIOBOE, IKOJOTUUECKOE, a TAKXKE B ACIEKTE IIEHHOCTH HAyYHOTO
MO3HAHMS U aJanTaiuy o0ydaromerocs K U3MEHSIOUIMMCS YCIOBUSAM COLMATbHOMN
U IPUPOIHOM Cpelbl. Opnnaxo JUYHOCTHBIE pe3yJIbTaThl
JIOTIOJTHEHBI/KOHKPETU3UPOBAaHbl ¢ y4€TOM  0COOBIX  00pa3oBaTeNbHBIX
MOTPEOHOCTEN 00yUJaIOIMMUXCs C HAPYIICHUSIMH CITyXa.
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1. Poccuiickasi rpakJaHckass MIACHTUYHOCTh — MAaTPUOTH3M, YBaKEHHUE K
OTeuecTBy, K MPOLUIOMY M HACTOSIIEMY MHOIOHallMOHAJIBHOrO Hapoja Poccun,
YyBCTBO OTBETCTBEHHOCTH M Joiira mnepel PonuHol, maeHTu(dukauus ceds B
KauecTBe TIpaxaaHuHa PoccuM, oOco3HaHME U ONIYyIIEHHE JIMYHOCTHOM
CONPUYACTHOCTU  cynpbe poccuiickoro Hapoaa. (Oco3HaHUE ITHUYECKOM
IPUHAJJIEKHOCTH, 3HAHUE UCTOPUH, KYJIbTYPbl CBOETO HapOJia, CBOErO Kpasi, OCHOB
KyJbTYpHOTO Hacieausi HapoioB Poccum u  denoBeuecTBa (MIAEHTUYHOCTH
YeJoBeKa C POCCUMCKOM MHOTOHAMOHAJIBHOW KYJIBTYPOM, CONPUYACTHOCTH
UCTOPUH HApOJOB W TOCYNAapCTB, HAXOAMBIIMXCA HA TEPPUTOPHUH COBPEMEHHOM
Poccun); WHTEPUOPHU3ALMS  T'yMaHUCTUYECKUX, JNEMOKpPaTUYECKUX U
TPaJUIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAJIBHOTO POCCHUICKOTO OOIIecTBa.
Oco3HaHHOE, YBAXXHUTEIbHOE U JOOPOKEIATENbHOE OTHOILIEHHWE K HCTOPUH,
KyJbTYpE, PEIUTUH, TPAAULUAM, S3bIKaM LIEHHOCTAM HapoaoB Poccuu m HapoaoB
MUpa.

2. CpopMHPOBAHHOCTH IEJIOCTHOIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M  OOILECTBEHHOM IpPaKTHKH,
YUUTBHIBAIOLIETO COLMAIbHOE, KYJIbTYpHOE, S3BIKOBOE, JYXOBHOE MHOIrooOpasue
COBPEMEHHOTI'0 MHpA.

3. CyObeKkTHBHAs 3HAYMMOCTb OBJAJIEHUS U HUCIOJb30BaHUS CIOBECHOTO
(PYCCKOTO/PYCCKOTO U HALHMOHAIBHOT02) SI3bIKA.

4. JKemaHue W yMEHHMS TIOJIb30BaThCSl CIOBECHOM peublo (YCTHOU U
MMCbMEHHOM ), B3aUMOJEHCTBOBATH CO CIBIIIAIIMMU JIIOABMU MPU UCIOJIb30BAHUU
YCTHOM peun Kak cpenctBa oOmeHus. LleHHOCTHO-CMBICIIOBas YCTaHOBKA Ha
NOCTOSIHHOE TOJIb30BAHUE HWHIWBUIYAIbHBIMUA CIYXOBBIMH amnmaparamu Kak
BAXKHOTO YCJOBHS, CHOCOOCTBYIOIIETO YCTHOM KOMMYHHUKALMM, HauOoliee
MOJIHOLEHHON OpHMEHTAllMM B HEPEYEBBIX 3BYKaxX OKPYXKAIOIIEr0 MUPa;
CaMOCTOSITENIbHBIM MOUCK HMH(OpPMalMM, B TOM 4YHUCIE, MPU HCHOIb30BAHUU
HTEpHET-TEXHOJIOTUI, O  Ppa3BUTUM  CPEICTB  CIYXONPOTE3UPOBAHUSA U
ACCHCTHUBHBIX TEXHOJIOTHSX, CHOCOOCTBYIOIIUX YIYUILIEHUIO KaueCTBa KU3HU JIULL
C HApYLIECHUSIMU CIIyXa.

5. YBaXWTEIbHOE OTHOIIEHHE K UCTOPUU U COLMOKYJBTYPHBIM TPaJHULIHIM
JUL C HApyLIEHUSIMU CIIyXa; ¢ YYE€TOM KOMMYHUKATHBHBIX, [TO3HABATEJIbHBIX U
COLIMOKYJIBTYPHBIX MOTPEOHOCTEHN HUCIIOIB30BAHUE B MEXJINYHOCTHOM OOILEHUU C
JUIAMHU, UMEIOIMMU HapyIIEHUs CIyXa, PYCCKOrO >KECTOBOIO s3blIKa, BIAJICHUE
KaJIbKUPYIOLIEH JKECTOBOU PEUBIO.

6. I'0OTOBHOCTH M CIOCOOHOCTH OOYYAIOMIMXCS C HApYLWIEHUSMH CIyXa
CTPOUTH JKU3HEHHBIC IUIaHbl, B T.4. OMNPEACNATh JATbHEHIIYI0 TPAaCKTOPHUIO
o0pa3oBaHusl, OCYILIECTBIATh BbIOOp mpodeccud U Ap., ¢ YUYETOM COOCTBEHHBIX
BO3MOYKHOCTEH M OrpaHUY€HUi, O0OYCIOBIEHHBIX HAPYIICHUSIMH CITyXa.

7. T'OTOBHOCTh M CHOCOOHOCTH OOYYAIOUIMXCA C HapyLICHUSIMH clyXa K
CaMOpa3BUTHI0O M CaMOOOPA30BAaHMIO HA OCHOBE MOTHBAIMM K OOYUYEHUIO H
MO3HAHUIO; CHOPMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YUCHHIO.

22 o
OBJ'Ia,HeHI/Ie HallMOHAJIbHBIM  SI3bBIKOM HOPEAYCMATPpHUBACTCA IPU HAJIAYUKU BO3MOKHOCTCU U IKCJIaHUA

06yqa10meroc51, a TaK¥KEC IpU COTrracuu €ro pOHHTeHeﬁ/ﬁ%aKOHHHX Hpe,HCTaBHTCHeﬁ.



39

8. I'oToBHOCTP M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M TOCTPOEHUIO
NanbHENIIe MHAUBUAYATIbHOM TPAeKTOPUHU 00pa30BaHus Ha 0a3e OPUEHTUPOBKYU B
mupe npodeccuit 1 mTpodeccHOHaTbHBIX MPEANOYTEHUH, ¢ YUETOM YCTONUMUBBIX
MO3HABATENIbHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOXKHOCTEH W OrpaHUYCHUN,
0OyCJIOBJIEHHBIX HAPYIIIEHUEM CITyXa, TOTPEOHOCTEN PhIHKA TPYya.

9. Pa3BuToe MoOpajsbHOE CO3HAHME M KOMIIETEHTHOCTh B PpEIICHUU
MOpPAJIbHBIX MpPOOJEM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (QopMUpoBaHUE
HPaBCTBEHHBIX YYBCTB W  HPABCTBEHHOI'O IIOBEACHMS, OCO3HAHHOIO U
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TIOCTyNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPLIEHCTBOBAHUIO; BEPOTEPIIMMOCTh, YBAXKHTEIBHOE
OTHOUIEHUE K PEJIUTHO3HBIM YYBCTBaM, B3IJISAaM JIIOJEW WIM HX OTCYTCTBUIO;
3HAHME OCHOBHBIX HOPM MOpajH, HPAaBCTBEHHBIX, JYXOBHBIX UCAIOB, XPaHUMBIX
B KYJbTYPHBIX TpaJHLMSIX HapoAoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEIIbHOMY CaMOOTPAaHUYEHHUIO B IIOCTYINKAaX, MOBEICHHUH, PACTOUUTEIBLHOM
NOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh NPEJACTABICHUNH OO0 OCHOBaX CBETCKOM
ATUKU, KYJIbTYpPbl TPAJUIMOHHBIX PEJMUTUN, UX POJU B PA3BUTHH KYJIbTYpbl U
uctopun Poccum u uenoBeuecTBa, B CTAHOBJICHUM TI'PAKIAHCKOro 00IIECTBa U
POCCHIICKOH IrOCyAapCTBEHHOCTH; IOHUMAHKE 3HAYEHUSI HDABCTBEHHOCTH B )KU3HU
4eJI0BEKa, CEMbH U OOLIECTBA).

10. JloOpokenaTenpHOE  OTHOLIEHHWE K  JIIOASM, TOTOBHOCTh K
B3aMMOJICUCTBUIO C Pa3HbIMU JIIOJAbMH (B TOM YHCII€ MPHU HUCHOJIb30BAaHUU
BepOAIbHBIX M HEBEPOAIbHBIX CPEJICTB KOMMYHHUKALIMM), BKIIOYas JUI[ C
HapyILIEHUEM CIIyXa, a TAKXKE CIBIIIAIUX CBEPCTHUKOB U B3POCIIBIX; CITIOCOOHOCTh
K JOCTH)KEHHMIO B3aUMOIIOHUMAaHUs Ha OCHOBE UACHTU(UKAIMK ce0d Kak
MOJIHOMPABHOTO CyOBbEKTa OOLIEHUS; TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pasa
JOMYCTUMBIX CIIOCOOOB OOIIEHHS, KOHBEHLIMOHUPOBAHUIO HHTEPECOB, MPOLEAYD, K
BEJICHUIO IIEPErOBOPOB.

11. Oco3nanue 3HaYeHUsI CEMbU B KU3HM YE€JIOBEKA U OOIIECTBA, MPUHATHE
LEHHOCTU CEMENHOW JKM3HM, YBAXXHUTEIbHOE M 3a00TIMBOE OTHOLIEHUE K YJIEHaM
CBOEHU CEMbH.

12. VYBaxuTenpbHOE OTHOLIEHUS K Tpydy, HaJIMYME ONBITA YYacTHS B
COLIMAJIBHO 3HAYUMOM TPYJE.

13. OCBOEHHOCTbH COLIMAIBHBIX HOPM, MPABUJI OBEJAEHUS (BKIIIOUAsl PEYEBOE
MOBEJACHUE U PEUEBOM 3THUKET), posiel U (pOopM COLMAIIBHON >KM3HU B IpYyIax U
coo01IecTBax, B T.4. JUI[ C HAPYUICHUSIMHU CITyXa.

14. Wnpentuduxanus cebs B  KauyecTBE CYObEKTa  COLMAIBHBIX
npeoOpa3oBaHUii ¢ Y4E€TOM COOCTBEHHBIX BO3MOXHOCTEH U OrpaHUYCHUH,
BBI3BaHHBIX HAPYLICHUEM CIIyXa.

15. CriocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOXHOCTEH U OTrpaHUYECHH,
OOYyCIIOBJICHHBIX HapyIIEHUEM CIIyXa/HapylIEeHHEM CcllyXxa U COMaTHYECKUMHU
3a00JIEBaHUSIMU CTPOUTH JKM3HEHHBIE IUIaHBI Ha KpaTKOCpPO4YHOE Oymayliee
(ompenensTh IeNieBble OPUEHTHUPHI, (POPMYIHpPOBATH aJCKBAaTHbIE UM 3aladydl U
npeajararh NEeNCTBUA, yKa3bIBast " 00OCHOBBIBasI JIOTUYECKYIO
MOCJIeIOBATEILHOCTD I11aTrOB).
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16. CnocoOHOCTh K NPAaKTHYECKON peanu3aliu IpaB, 3aKPEerUIEHHBIX B
HOPMATHBHBIX JOKYMEHTaX [0 OTHOLICHHWIO K JIMIAM C OIPAaHWYECHHBIMU
BO3MOYKHOCTSIMH 3/10pPOBbsI © HHBAJIMIHOCTBIO, B T.4. C HAPYLICHUSAMH CIIyXa.

17. OcBoeHHE KOMIETEHTHOCTEN B cpepe OpraHu3aTOPCKON IEsATEIbHOCTH;
WHTEPUOPU3ALMS LIEHHOCTEH CO3UAATEIBHOIO OTHOUIEHUS K OKpYyXKarolen
JNEUCTBUTEIBHOCTH,  LEHHOCTEM  COLMAJIBHOIO  TBOPYECTBA,  LICHHOCTH
IPOJYKTUBHON OpraHU3allid COBMECTHOM JAEATENBHOCTH, CAMOpEaIu3aluyd B
IpyIIle ¥ OpraHu3alyy, LEHHOCTH «IPYroro» Kak paBHONPABHOIO MapTHEPA,
dbopMupoBaHHE  KOMIIETEHIMH  aHalIM3a, MPOCKTUPOBAHUS,  OpraHHU3aAIUH
NEeSTENIbHOCTH,  pedrekcun  U3MEHEHW#,  CIMOCOOOB  B3aMMOBBITOJHOTO
COTPYIHHUYECTBA, CIOCOOOB peanu3aluu COOCTBEHHOTO JUAEPCKOTO MOTEHITHAIA.

18. Yuacthe B IIKOJBHOM CAaMOYIpPaBJICHUH U OOIIECTBEHHOW XU3HHU (B
npeesiax BO3PAaCTHBIX KOMIETEHINI) C yUETOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAJbHBIX U IKOHOMHUYECKHMX OCOOEHHOCTEH ((OopMUpOBAHHE TOTOBHOCTH K
YY4aCTHIO B IIPOLIECCE YHOPSAJOYECHHS] COLMAIBHBIX CBSI3€d W OTHOLUCHUH, B
KOTOpPBIE BKJIIOUYEHBI U KOTOPbIE (POPMUPYIOT CaMH 00yYaroUIHecsl C HapyIIEHUsIMHU
CllyXa; BKJIIOYEHHOCTh B HENOCPEACTBEHHOE TPAXKIAHCKOE Y4acTHE, TOTOBHOCTb
y4acTBOBaTh B JKHU3HENEATEIBHOCTH  MOJPOCTKOBOTO  OOILIECTBEHHOTO
OOBbEIMHEHUS, TMPOJYKTUBHO B3aHMMOJCHCTBYIOLIEIO C COLMAIBHOM Cpenol u
COLIMAJIbHBIMU MHCTUTYTaMH (BKJIIOYasi OpraHu3aliu, IpeICTaBISIOINE HHTEPECHI
JUI C HapyLWIEHUSIMU CIyXa, JAPYTMMH OrPAHMYEHUSIMH MO 3J0POBBIO U
MHBAJUIHOCTHIO).

19. ChopmMupoBaHHOCTH LIEHHOCTH 3JI0POBOTO U O€30MacHOr0 00pas3a KU3HU
C Y4€TOM COOCTBEHHBIX BO3MOXHOCTEW U OIpaHUYEHUM, BbI3BAHHBIX HapyIIEHUEM
CIyXa; HHTEpUOpU3alMs MPaBUI  HUHAUBHUIYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOr0 MOBEIECHUSI B YPE3BBIYAMHBIX CUTYyalUSAX, YIPOXKAIOUIUX KU3HU U
3I0POBBIO JIFOJIEH, B T.4. C Y4ETOM OrPAaHUYEHMI, BBI3BAaHHBIX HAPYILICHHUSIMU
cillyxa; IpaBWJ IOBEJAEHUS Ha TPAHCIOPTE M HA J0porax, B T.4. C YYETOM
OrpaHUYEHMI, BBI3BAHHBIX HAPYLIEHUSMH CITyXa.

20. Pa3BUTOCTB 3CTETHYECKOTO CO3HAHMSI YEPE3 OCBOCHUE XYA0KECTBEHHOIO
Hacienus HaponoB Poccum M Mupa, TBOPYECKOM AESATENBHOCTH 3CTETUYECKOTO
xapakrepa  (COCOOHOCTh  TMOHMMATh  XYAOXXECTBEHHbIE  MPOU3BEICHMUS,
OTpaXKalIllue pa3Hble ATHOKYJIbTYPHBIE TPATUIUH; CPOPMUPOBAHHOCTH OCHOB
XYJI0)KECTBEHHON KyJIbTYpbl OOYYaIOIIMXCS KaK 4YacTH MX OOIIed JyXOBHOMU
KyJbTYpBI, KaK 0CO0Oro crnocoda IMO3HAaHMS KU3HM U CPEACTBa OpraHu3aluu
OOLIEHUS; ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYKAIOIIETO
MHUpa; CHOCOOHOCTH K  SMOLMOHAJIbHO-LIEHHOCTHOMY  OCBOEHHIO  MHpA,
CaMOBBIPQKEHUIO W OpPUEHTAllMM B XYJOKECTBEHHOM U  HPABCTBEHHOM
MPOCTPAHCTBE KYJIbTYPhI C YIETOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHUYCHUH,
BBI3BAHHBIX HAPYIIEHUEM CIyXa; MOTPEOHOCTh B OOIIEHUU C XYO>KECTBEHHBIMU
IPOU3BEIEHUSIMH, C(POPMHUPOBAHHOCTh AKTUBHOIO OTHOILEHUS K TPaTULUSIM
XYIOKECTBEHHOM KYJIbTYPbl KaK CMBICIOBOM, JCTETUYECKOM M JIMYHOCTHO-
3HAYMMOM IIEHHOCTH).

21. CdhopmupoBaHHOCTH OCHOB AKOJIOTUYECKOMN KYJbTYPBI,
COOTBETCTBYIOIIEN COBPEMEHHOMY YPOBHIO DKOJOTHYECKOTO MBIIIICHUS, HAJINYUE
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OMbITAa  JKOJIOTUYECKH  OPUEHTUPOBAHHOW  pe(dIeKCHBHO-OLICHOYHOH U
MPAKTUYECKON  JIEATENTbHOCTH B  JKU3HEHHBIX CHUTyalusix (TOTOBHOCTh K
UCCIICOBAHUIO TIPUPOJBI, K 3aHATUSM CEIIbCKOXO3AWCTBEHHBIM TPYAOM, K
XYJI0KECTBEHHO-3CTETUUECKOMY OTPAXEHUIO MPUPOJBI, K 3aHATUIM TYPU3MOM, B
TOM YHCIIE SIKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOTOOXPAHHON IEATEILHOCTH).

22. TOTOBHOCT, K OOIIEHUIO M B3aUMOJICUCTBUIO CO CJBIIIANUMU
CBEpCTHHKAMH M B3POCIBIMH HAa HHOCTPAHHOM S3bIKE; YMEHHE I0JIb30BaThCS
WHOSI3BIYHON CIIOBECHOW pEYbI0 B YCTHOM M MHCHbMEHHOW (popme amsi perieHus
KOMMYHUKATHUBHBIX 3aJa4; TOJEPAHTHOE M YBAXKHUTEIBHOE OTHOIIEHHE K
KyJbTYPHBIM Pa3JIMYUsAM, OCOOCHHOCTSIM U TPAIULUAM JIPYTUX CTPaH.

Memanpeomemmuvie pe3yromanul

MeranpeameTHble pe3ysibTaTbl ocBoeHMs [IpuMepHOoil paboueild mporpaMmmsl
no MareMmaruke 1o BapuaHTy 2.2.2 AOOII OOO coOTBETCTBYIOT pe3yJbTaTaM,
orpaxk€HHbIM BO PT'OC OO0 u OOII OO0, HO aganTUPOBAHBI MPUMEHUTEIBHO K
0CcOOBIM 00pa30BaTEIbLHBIM NOTPEOHOCTSIM O0YUAIOLIUXCS C HAPYLICHUSAMHU CIyXa.

MertanpeameTHble pe3ysbTaThl BKIIOYAIOT OCBOCHHBIE OOY4YalOIIUMUCA C
HapylIEHUEM ClIyXa MEXKIpeAMETHble TMOHATUS W YY/[ (peryiasTuBHBIE,
NIO3HABATEJIbHbIE, KOMMYHHKATHUBHBIE), CIIOCOOHOCTb HUX HCIIOJIb30BAHUSA B
yueOHOW, IMO3HABAaTEJIbHOM M COLMAJIbHOW IMpakTUKE C YYETOM OCOOBIX
o0pa3oBaTeNbHBIX  NOTPEOHOCTEH;  CaMOCTOSITENILHOCTh  IJITAHUPOBAHUS U
OCYLIECTBJIEHUS  y4eOHOM  JEATETbHOCTM M  OpraHu3alud  y4yeOHOro
COTPYIHMYECTBA C MENAroraMM M CBEPCTHUKAMU; MOCTPOCHHUE HWHIWBUAYaTbHOU
oOpa3oBaTeIbHOM TPAEGKTOpPUM C YU4E€TOM O0O0pa30BaTENbHBIX MOTPEOHOCTEN
KOKJIOT0 00yYaromerocs M JOMOJHUTEIbHBIX COMATUYECKHX 3a00JeBaHUN IS
4acTH 00y4YarOIIMXCA.

1.  Vuusepcanvnvie  noznagamenvHuwvle  Oelicmgus  0becneyusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUS — OKpYJCcalowe20  Mupda,  NpuMeHeHue  JOSUYECKUX,

ucciedo8amenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoevie nozuueckue oeiicmeu:

— BBIBJIATH (CaMOCTOATENIBHO W/MIM C TIOMOIIBIO  YUHUTEIS/APYTHX
YYaCTHHKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TIPOIlecca) W XapaKTepU30BaTh
CYIIIECTBCHHBIC TPU3HAKA MaTEeMaTHYECKUX OOBEKTOB, TOHSTHM, OTHOIICHHUI
MEXIy NOHATHIMH; (HOPMYJIHUPOBATh C HCIIOIB30BAHUEM JIOCTYITHBIX CPEICTB
KOMMYHUKAIMK, BKJIIOYas YCTHO-IAKTUIBHYIO pEUYb, OMNPEICICHUS TOHSATHH;
yCTaHABJIMBATh CYIICCTBEHHBIM TpH3HAK KilacCU(UKAIIMK, OCHOBAHMS IS
000011IeHUs U CPABHEHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;

— BOCIIPUHUMATh U C MCTIOJIB30BAHUEM JOCTYITHBIX CPEACTB KOMMYHHUKAIIHH,
BKJIFOYAsl ~ YCTHO-JAKTWJIBHYIO  pedb, (QOPMYyIHpOBaTh, IPEOOPa30BLIBATH
CYXKIEHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, SUHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIE;

—  BBIBIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
mpoTUBOpeYrs B (paKTax, MaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUSX; IMpEAsiaraTh
KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUHIA;
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— JenaTh BBIBOABI (CAMOCTOSITEIbHO W/WIM C TIOMOIIBIO YYHTEIS/ IPYTUx
YYaCTHUKOB 00pa30oBaTEIbHO-KOPPEKIIMOHHOTO MPOIECca) C HCIOJIb30BAaHUEM
3aKOHOB  JIOTMKHM,  JCAYKTHMBHBIX W  HMHIYKTUBHBIX  YMO3aKJIIOYEHUH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

— pa30bupaTh 10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMBIEC U OT
MPOTUBHOIO), MPOBOAUTH (CAMOCTOATENHLHO W/WUIU C MOMOUIBIO YUUTENS/APYTUX
YYaCTHUKOB 00pa3oBaTeabHO-KOPPEKIIMOHHOTO mpolecca) HECJIOXKHBIE
JIOKa3aTebcTBAa ~ MaTeMaTH4YeCKWX  (aKTOB,  MPUBOAUTH  TMPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,

— BBIOMpaTh CMoco0 pemieHus y4eOHOUW 3amadu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHHUs, BHIOMpATh (CAMOCTOSTENFHO W/HIM C  MOMOUIBIO
YUUTENSA/IPYTUX ~ YYACTHUKOB  00pa30oBaTEIbHO-KOPPEKLIMOHHOTO  IPOIECcCa)
HanooJIee MOIXOISIIINN.

ba3zoevie uccneoosamenvckue oelicmeusn:

— HCIOJIb30BaTh BOIPOCHI KAK HCCIEA0BATENbCKUII NHCTPYMEHT MO3HAHUS;
CaMOCTOATENLHO  W/WJIM  C  TOMOIIbIO  YYUTENS/JPYrMX  y4aCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mporiecca  (opMynupoBaTh  BOIPOCHI,
dbukcupylome MnpoTUBOpeUYne, MpoOJIeMy, YCTaHaBIUBaTh MCKOMOE U JIaHHOE,
dbopMHUpOBaTh TUIOTE3Y; C UCHOIB30BAHUEM JIOCTYITHBIX CPEACTB KOMMYHHKAIIUH,
BKJIIOYAs YCTHO-AAKTWIBHYIO p€Ub, ApTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

— TPOBOJUTH MO IIJIAHY HECJOXKHBIM  AKCIEPUMEHT, HEOOJbIIOE
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

— C UCTOJIb30BAaHUEM JOCTYMHBIX CPEACTB KOMMYHUKAIIUU, BKJIKOYasl YCTHO-
JAaKTWIBHYIO peudb, (popMyaupoBaTh O0OOOIIEHHS W BBIBOALI IO pe3ysbTaTaM
NPOBENEHHOTO  HAOIOJIEHUS, MCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHI;

— CaMOCTOSATENIBFHO W/WIK C TIOMOIIBIO YYUTENS/APYTUX YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Tpollecca  MPOTHO3MPOBATH  BO3MOXKHOE
pa3BUTHE MPOLECCA, & TAKIKE BBIIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSIX.

Paboma c unghopmauei:

— BBISIBIIATh HENOCTATOYHOCTh W W30BITOYHOCTH WH(MOPMAIMH, JTAHHBIX,
HEOOXOIMMBIX JJISl PEILICHUS 3a/1auu;

— CaMOCTOSITEJIbHO W/WJIM C TIOMOIIBIO YUUTENSI/APYTUX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Mpollecca  BbIOMpaTh,  AHAJU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh MHGOPMAIIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

— BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHPOpPMALUMKU U HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U 1X KOMOWHAIIUSMU;

— OIICHUBATh HANEKHOCTh MH(OpPMAIUU TI0 KPUTEPHUSIM, MPEIIOKEHHBIM
yauteneM Wik  CHOpPMYyJIUPOBAaHHBIM CaMOCTOSITEIBHO W/WIH C TIOMOIIBIO
YUUTEIIS/ IPYTUX YIaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO MPOIIEcca.

2.  YHusepcanvnvlie  kommyHuxamusHvle — Oeucmeus. — obecneyusarom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.
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Obwenue:

— BOCIIPUHUMATh U (POPMYJIUPOBATH C UCTIOIB30BAHUEM JIOCTYIHBIX CPE/ICTB
KOMMYHUKAIINH, BKIIOYasl YCTHO-AKTHIIBHYIO peUb, CY>KJE€HUS B COOTBETCTBUHU C
YCIIOBUSIMHU M 1LIEJISIMU OOILIEHUS; BbIpAXkKaTh CBOIO TOYKY 3PEHUS B YCTHBIX/YCTHO-
JAKTUJIBHBIX M TUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS MO XOJy pEelICHUs
3aJlayd, KOMMEHTUPOBATh MOJyUYECHHBIN pPe3yJIbTaT;

— B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHMS; COIMOCTABIATh CBOM CYXKIEHUS C CYKICHUSMH JPYTMX YYaCTHUKOB
Jyanora, OOHapyKMBaTh pa3IMuMe U CXOJICTBO MO3ULINI; B KOPPEKTHOU (PopMeE U €
UCIIOJIb30BAaHUEM  JOCTYNHBIX CpPEACTB KOMMYHHKAlMW, BKJIOYasg yCTHO-
JAKTUIIBHYIO Pedb, (POPMYIMPOBATH PA3HOTIACHUS, CBOM BO3PAKECHMUS;

—  TOpPeACTaBIIATh  pe3ydbTaThl  pEHIeHUs  3aJayd, OSKCIEPUMEHTA,
UCCIIEJOBaHMSI, MPOEKTA; CaMOCTOSTENIbHO W/WUIM C IMOMOIIBIO YUUTEIs/Ipyrux
YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIpolecca BbIOUpaTh (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAuU U OCOOEHHOCTEN ay TUTOPHUH.

Compyonuuecmeo:

— TOHMMaTh M  HCIOJNb30BaThb  IMPEUMYIIECTBA  KOMaHIHOW U
UHAMBUIYAJIbHON paboThl MpU peuleHHH Y4eOHBIX MaTeMaTHUYeCKUX 3aJad;
OPUHUMATh LI€Jb COBMECTHOM JESATENIbHOCTH, IIJIAaHUPOBAaTh OpTraHHU3aIUI0
COBMECTHOM palOThI, paclpenesiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
MPOIIECC U PE3ybTaT PadbOoThl; 00001IaTh MHEHUS HECKOIBKUX JTOJICH;

— y4acTBOBaThb B TIpynmnoBbIX ¢Gopmax padboTel (0OCykaeHus, OOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JIp. — C UCIOJIB30BaHUEM JOCTYIHBIX PEUEBBIX
CPEIICTB); BBIMOJHATh CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JIEUCTBUS C
JPYTUMHU 4J€HaMH KOMaH[Ibl; OIIEHMBAaTh KadyeCTBO CBOETr0 BKJIaJa B OOIIMN
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

3. Yuueepcanvuvie pecynsimuenvie oelicmsus obecneuugarom Gopmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopzanuzayus:

— COCTaBIIATH IIJIaH, aJITOPUTM pelIeHUs 3a7a4yu (MM €ro 4acTh), BHIOUPATH
C0co0 pelIeHus ¢ y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTHPOBATh BapHAHThl PELICHUM C YYETOM HOBOM
uH(bopManuu.

Camoxkonmponw:

— BIIQJETh CMoco0aMH CaMOMNPOBEPKH, CAMOKOHTpOJISI Tpolecca MU
pe3yibTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

— TPEeABHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa JACITEIbHOCTH MOCTABICHHON LEH U
YCIOBUSIM, OOBSACHATh MPUUYUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

Ilpeomemmnuvie pezyromamaol
B cootBercTBUM ¢ TpeOOBaHUSMHU CTaHAapTa U ClEeUU(UKON CONepKaHUs
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MIPEAMETHBIX 00JacTel, BKIIOYAIONMINX KOHKPETHBIE YICOHBIC TPEAMETHI, a TAKKE
KOPPEKIIMOHHO-pa3BUBalolMe Kypcbl mo [Iporpamme KOppeKIHMOHHON paboTHhI,
IpEeIMETHbIE PE3YJbTaThl OCBOCHUS OOYYAIOUIUMHUCA C HapyHICHUSIMU CIyXa
AOOII OOO (BapuaHT 2.2.2) OpUEHTUPOBAHBI:

— Ha NMPUMEHEHHE 3HAHWM, YMEHUA M HABBIKOB B YYEOHBIX CUTYyalMSIX U
peabHBIX KU3HEHHBIX YCIOBUSIX,

— Ha ycIemHoe o0y4yeHne Ha CIeAyIoleM YpPOBHE 0011ero 00pa3oBaHusl.

[Inanupyemble mnpeameTHele pe3yiabTaTtel o0ydeHuss no AOOIT OOO
(BapuaHT 2.2.2) UPHMEHHUTEIBHO K JUCIUIUIMHE NPEIMETHOW o0iacTh
«Marematnka u WHGOPMATHKA», TOJBEPHYTHI KOPPEKTHBAM | JOIOJTHCHBI
CHCIMATbHBIMA ~ TpeOOBaHMSIMH — € Y4ETOM O0COOBIX 00pa3oBaTeNbHBIX
NOTPEeOHOCTEN 00yUaIOIINUXCs ¢ HAPYIIEHUSIMH CITyXa.

[IpeameTHBICE  pE3yNbTaTBl  OCBOCHHMSI MPOTPAMMBI  TI0  MaTEMAaTHUKE
MIPE/ICTABIICHBI 10 TOJaM 00YYEHUS B CICIYIONINX pa3jiesiax MPorpaMmbl B paMKax
OTJIEJIbHBIX KYPCOB:

e B 56 Kitaccax — kypca «MaremaTukay,

e B /-9 Kkinaccax — KypcoB «Anredpa», «I'eomerpus», «BeposTHOCTh U
CTaTUCTHKA.

Pa3BuTHe TOTrHYECKUX MPEACTAaBICHUN M HABBIKOB JIOTHUYECKOTO MBITTUICHHUS
OCYUIECTBJISIETCS. HA POTSKEHUU BCEX JIET OOyUYEHHsI B OCHOBHOM LIKOJIE B pAMKaX
BCEX Ha3BaHHBIX KYPCOB.

Ilpeomemmnuie pe3yromamut yuedHnoz2o Kypca «Mamemamuka

OcBoenne ywebHOro Kypca «MaremaTtuka» B 5—6 Kiaccax JOJDKHO
oOecrieuynBaTh JOCTIKEHHUE YKA3aHHBIX HIDKE TMPEAMETHBIX 00pa3oBaTEIbHBIX
pE3YyIbTATOB.

5 KUIACC

Yuciaa 1 BBIYUCTCHUSA

— TIOHMMAaTh W TPABWIbHO YIOTPEOJSATh TEPMHHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U JCCATUIHBIMA IPOOSMH;

— CpaBHMBATh M YIIOPSIOYMBATH HATypajbHBIC 4YHCJIA, CpPAaBHUBATh B
MPOCTEUIINX ClTydasix OOBIKHOBEHHBIE APOOH, AECATUUHBIE APOOH;

— COOTHOCHTh TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) TIPSAMOU C
COOTBETCTBYIOIIUM €l YHCIOM M H300pa)xkaTh HAaTypaJibHbIE YUCJIAa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA;

— BBINIOJHATh apu(METHUECKHE NEHCTBUS C HATYpPaIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX;

— BBITIOJIHATH TIPOBEPKY, MPUKUJIKY pe3yIbTaTa BRIYUCICHUN. 6 OKPYIISITH
HaTypaJbHbIC YHCTIA.

Pelenue TeKCTOBBIX 33,124

— pemaTh TEKCTOBBIE 33/aud apu(PMETHUECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPUAHTOB;

— pelmath 3aJauM, COJAepXallle 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb;

— HCIOJIb30BaTh KPAaTKUE 3aliCH, CXEMbl, TaOJHIlbl, OOO3HAUYECHHs MPH
pelieHnu 3aauy;
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— TOJB30BAThCSI OCHOBHBIMU €IMHHUIIAMH HM3MEPEHMS: IIE€HbI, MAacChl;
paccTosiHUs, BPEMEHM, CKOPOCTH; BBIPAKAaTh OJHU €IMHMIBI BEIMYHMHBI 4YEpeE3
IpyrHe;

— U3BJIEKATh, AHAJU3UPOBATh, OLIEHUBATh MH(OPMALIMIO, IPEICTABICHHYIO B
Tabiuie, Ha CTOJIOYaTOW JuarpamMme, HMHTEPIPETUPOBATH IPEACTaBICHHBIE
JAHHBIE, UCII0Ib30BATh JaHHBIC IIPU PEIICHNUN 3a/1a4.

Harasignas reomerpus:

— MOJB30BATHCSI T€OMETPUYECKUMH TOHATUAMM: TOYKA, MpsAMasi, OTPE3OK,
Jy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— MPUBOAUTH TPUMEPHI OOBEKTOB OKPYKAIOIIET0 MHpa, UMEIOIMUX (Gopmy
U3YYEHHBIX TEOMETPUUYECKUX PUryp;

— UCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEPILIHHA, CTOPOHA;
C MHOTOYrOJIbHUKaMHU: YIoJl, BEpIIMHA, CTOPOHA, TUArOHallb; C OKPY>KHOCTBIO:
paauyc, quamerp, LEeHTp;

— n300paxaTb U3yYEHHbIE T'eoOMeTpuyeckue (Uryppl Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOILBIO LUPKYJIS U JINHEHKH;

— HAXOAMTH JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C ITOMOILBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTH 3aJJaHHOTO
paauyca;

— MCIOJIb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBAApaTa ISl
UX IIOCTPOCHHUSI, BBIYUCIICHUS TUIOLIAIN U IEPUMETPA,;

— BBIUMCIATHh NEPUMETP W IUIOAAb KBajpara, MPsSMOYTOJIbHHKA, (QUTyp,
COCTABJICHHBIX M3 MPSIMOYTOJIbBHUKOB, B TOM 4Hciie (UTyp, M300paKEHHBIX Ha
KJIeT4yaTon Oymare;

— TMOJIb30BATHCS OCHOBHBIMU METPUUECKUMU €AUHULIAMU U3MEPEHHUS! JUTUHBI,
IUJIOLIAAM; BBIPAXKaTh OJHU €IUHULbI BEJIMUMHBI Yepe3 IPYTrHe;

— pacro3HaBaTh MapajlieNenume]), KyO, HCIO0JIb30BaTh TEPMHUHOJIOTHIO:
BEpIlIMHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh HM3MEpPEHUs Napajulesenunena,
KyoOa,

— BBIUUCIATh 00BEM KyOa, Mmapajienenunesa Mo 3aJaHHbIM HU3MEPEHHSM,
M0JIb30BaThCS €AMHUILIAMU U3MEPEHUS 00bEMA;

— pellaTh HECJOKHBIE 3aJa4d Ha U3MEPEHUE T'€OMETPUYECKUX BEIUYHMH B
PaKTUYECKUX CUTYALHSIX.

6 KJIACC

Yucji1a ¥ BBIYUCTCHUS

— 3HaTh U IOHUMAaTh TEPMHUHBI, CBSI3aHHbBIE C PA3JIMYHBIMU BUJAAMH YUCET U
crnoco0aMu MX 3alyCH, MEPEeXOAUTh (€CIM 3TO BO3MOXHO) OT OJHOM (POpPMBI
3allMCH YMCIla K Ipyrou;

— CpaBHMBATh M YIHOPSJAOYMBATH IENbI€ YHCIA, OOBIKHOBEHHBIE H
JIECSITUUHBIE TPOOU, CPAaBHUBATH YMCIIA OJTHOTO M PA3HBIX 3HAKOB;

— BBIMIOJIHATD, COYETasl YCTHbIE M MUChMEHHBIE MPUEMBI, apu(PpMETHUECKHE
JNEUCTBUSL C HATypalbHBIMH W  LEJIBIMA YHUCJIAaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMH TPOOSIMU, TOJOKUTEIbHBIMUA U OTPUIATETbHBIMU YHCIIAMU;

— BBIYHCIATH 3HAYECHMS] YHCIOBBIX BBIPAKEHHU, BBIIOIHATh NPUKUAKY H
OLIGHKY pe3yJabTaTa BBIYUCICHUN; BBINOIHATh MPEoOpPa30BaHUS UHCIOBBIX
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BBIPQXEHUI Ha OCHOBE CBOMCTB apu(hMETUUECKUX ACHCTBHIA;

— COOTHOCHUTH TOYKY Ha KOOPAMHATHON MNpPSIMOW C COOTBETCTBYIOLIUM €1
YHUCIOM M H300pa)xkaTh 4YKCla TOYKAMM Ha KOOPJAUMHATHOM MpPSMOW, HAXOJIUTh
MOJ1yJIb YHUCIIa,

— COOTHOCUTH TOYKH B MPSIMOYIOJbHOM CHCTEME KOOpAMHAT ¢
KOOpAMHATAMHU 3TON TOUKHU;

— OKpYIVIAThH LIEJIbI€ YKCiIa U JECATHUYHbIE APOOU, HaXOIUTh NPUOIMKEHUS
qHCell.

YucioBble 1 OyKBeHHbIE BbIPAKEHHUS .

— TMOHUMATh W YMOTPEOJATH TEPMUHBI, CBSI3AHHBIE C 3AMUCHIO CTEMECHU
YHclla, HAXOAWTh KBaJApaT M KyO 4UHWCIA, BBIYUCISATh 3HAYCHHUS] YHUCIOBBIX
BBIPXEHU, COIEPIKAIUX CTEIICHH,

— TIONIb30BAThCs TMPHU3HAKAMH JIETTMMOCTH, DPACKIaJbIBaTh HATypajJbHBIC
qrclia Ha IPOCThIe MHOXKUTENH,

— M0JIb30BaThCSl MACIITAOOM, COCTaBJISTh MPOIOPLIUU U OTHOILICHUS;

— HUCHOJIb30BaTh OyKBbI i1 OOO3HAUEHUS YHUCEN TMpU  3alucu
MaTEeMaTUYECKUX BBIPAXKEHHUM, COCTABIIATh OyKBEHHBIE BBIPAXKEHUS U (POPMYIIHI,
HaXOAWTh 3HAa4YeHHs] OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAA HEOOXOAUMBbIE
NOJICTAHOBKH U NPEoOpa3oBaHus;

— HaXOJIUTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Penrenne TeKCTOBBIX 3a/1a4:

— peraTh MHOTOIIIATOBbIE TEKCTOBBIE 337]a9i apUPMETHUECKUM CITOCOOOM;

— pemiath 3aJa4yd, CBS3aHHBIE C OTHOIICHHWEM, MPOMOPIMOHATBLHOCTHIO
BEJIMYMH, POIICHTAMU; PEIIaTh TPU OCHOBHBIC 3a/1a4H HA APOOU U TIPOIICHTHI;

— pemiath 3aJadd, COJEpIKAIINe 3aBHUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBL:
CKOpOCTb, BpeMms, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCT;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEéMa paboThl, HMCHOJB3Yyd apudmeTHuecKue
NEUCTBUS, OLIEHKY, TPUKUIKY; T[OJb30BATbCs  €AMHULIAMU  HM3MEPEHHUs
COOTBETCTBYIOLLIUX BEJINYMH;

— COCTaBJIATh OYKBEHHBIE BHIPAYKEHUS 10 YCIOBUIO 33]]a4H;

— U3BJIEKaThb MH(POpPMAIMIO, MPEICTaBICHHYI0 B Ta0JMIax, Ha JMHEWHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HHTEPIPETHUPOBATH MPEJCTaBICHHbIC
JaHHbIE; UCTIOJIB30BaTh JaHHbIE NIPU PEIICHUHU 3a]1aY,

— TMPEACTaBIATh HMHPOPMAIMIO C TOMOIIBI0 TaOIUI, JIHHEWHOH W
CTOJIOUATOM AMArpaMM.

Harasinnas reomerpus:

— MPUBOAUTH TPUMEPHI 0OOBEKTOB OKPYKAIOIIEro MHUpa, HMEIOIUX (opMy
W3YYCHHBIX TEOMETPHUYECKHUX IJIOCKHMX W TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX ¥ CHMMETPUYHBIX (DUTYD;

— u300paxkaTh C TMOMOIIBIO I[HUPKYJs, JIMHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare H3y4YeHHbIE IUIOCKHE T'€OMETpUUYECKUE
¢burypsl ¥ KOHQUTypaluu, CAMMETPUYHbIE (PUTYPHI,

— TOJb30BaThCS TEOMETPUUYECKUMH TOHSATHUSIMU: PaBEHCTBO  (QUTYD,
CUMMETpHS; HCIONb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpPHUEH: OCh
CUMMETPHH, LICHTP CUMMETPHH,
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— HaxOJWUTh BEIWYMHBI YIVIOB M3MEPEHHEM C IMOMOIIBI TPAHCHOPTHPA,
CTPOUTH YIJIbl 3aJAHHON BEJIMYUHBI, ITOJIb30BATHCS MPU PELUIEHUH 3a7a4 IPaLyCHOM
MEPOM YIJIOB; PACIlO3HABATh HA YEPTEKAX OCTPBIN, IIPSIMOU, PA3BEPHYTHIN U TYIION
YTJIBI,

— BBIYUCIIATH JUJIMHY JIOMaHOM, MEPUMETP MHOTOYTOJIbHHKA, MOJIb30BaThCS
€AUHULIAMU W3MEPEHHUs [UIMHBI, BBIPAXKATh OJHUA EOUHULIBI U3MEPEHUS JJIUHBI
4yepes3 Apyrue;

— HAXOJHWTb, HCIIOJB3Yys YEPTENKHBIE WUHCTPYMEHTBI, PACCTOSHHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH JI0 IIPSIMOM, JUIMHY ITyTH HAa KBAJIPATHOM CETKE;

— BBIYUCIATH IUIOMIAb (UTYp, COCTABIECHHBIX M3 MPSIMOYTOJLHUKOB,
UCIIOJIb30BaTh  pa30MeHue Ha MpPsSMOYTrOJbHUKHA, Ha paBHble (UrypHI,
JOCTPauBaHHWE [0 MPSAMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMHM €IWHHIIAMU
WU3MEPEHUS IUIOLIAAU; BBIPAXATh OJHUA EIMHUIBI M3MEPEHUS IUIOIIAAN 4Yepe3
JpyTHUeE;

— pacro3HaBaTh Ha MOJEISIX U M300paKEHUAX MUPAMUIY, KOHYC, IIWIHHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PA3BEPTKA,

— U300paXkaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN NapaljIe/IeHIIe T,

—  BBIUMCIATH O00BEM  MPSIMOYTOJIBHOTO  TapajUiesienunena, Kyoa,
MOJIb30BAaThCS OCHOBHBIMHM €JIMHHMIIAMH HU3MEpPEHUsS 00bEMA; BBIpAKATh OJHU
eIMHULBI U3MEpPEeHus: 00bEMaA uepes Ipyrue;

— pemaTh HECJIOKHBIE 3a/1a4l Ha HAXOXKIECHUE I'€OMETPUYECKUX BEIUYUH B
MIPAKTUYECKNUX CUTYaALUsX.



5 KUIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temaruveckoe MIaHUPOBAHUE TI0 MATEMATHKE MPEICTABICHO MO rojam ooydeHus (5—6 Kkiacchl).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH KaXK0M TEeMbl U HAMPABJICHbI HA JOCTUXKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. IlepeyeHb BHUIOB NEATENBHOCTH MOKET OBITh PAaCIIMPEH WM COKpalléH — ¢ Y4ETOM
BO3MOXHOCTEH U OrpaHUYeHUN 00ydaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HAPYIIEHUS MPU MATOJIOTHH CITyXa.

Oo01uree kommuecTtBo yacoB — 170 gacos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Harypanbuble yuciaa. | Jlecsitnunas cucrema  cuuciieHHs.  Psn | B meuenue yuebno2o 2oda: NOHMMAaTh, IPUMEHSITh B CaMOCTOSTEIHHOM
HelicTBust ¢ | HaTypalbHbBIX uucen. HaTypanbHbIl psa. | peud, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIN Ha CIyX C Y4ETOM YpPOBHS
HATYpPaJIbHbIMHU Yucno 0. HarypasbHble  uyMcina  Ha | CIIyXOpPEUY€BOTO pa3BUTHS OOy4yarOmIMXCs) M JIOCTaTOYHO BHATHO H
yncaamu (43 ) KOOpJAWHATHOU IIPSIMOM. CpaBHeHHE, | €CTECTBEHHO BOCIPOM3BOJUTH TEMATHYECKYH0) U TEPMHHOJIOTMYECKYIO

OKPYIJICHHE HaTYpPaJIbHBIX 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 JIEKCUKY IO OpraHu3aluu Y4eOHOH MJesITeIbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIECHHUS.

Ilo oxonuanuu kadicoou yueOHOU uyemeepmu: BOCHPUHUMATh HAa CIyX U
BOCIIPOM3BOAMTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY Y4eOHOI
JUCLUIUIMHBIL, @ TAKXKe JIEKCUKY IO OpraHu3alluy y4eOHOH 1eATeIbHOCTH.
Yurare, 3anMchiBaTh, CPaBHUBATh HATypaJibHblEe 4YMCIA; Mpeajaratb M
00CyX/1aTh CIIOCOOBI YIOPSI0UUBAHUS YUCE].

N300paxaTh KOOpIMHATHYIO MpsIMyl0, OTMEYaThb 4YHUCJIa TOYKaMU Ha
KOOPJAMHATHOM NPAMOM, HAXOIUTh KOOPAUHATHI TOUKH.

HccnenoBath cBOICTBa HaTypalbHOTO pana, yucen 0 u 1 mpu cioxeHuu u
YMHOKEHUH.

Hcnonb30BaTh NPaBUIIO OKPYTIIEHUS HATypalbHBIX YUCEIL.

BeimonuATe apudmernyeckue JeMCTBUS € HATypaJbHBIMHM YHCIIAMH,
BBIUHCIIATH 3HAUEHUS YMCIOBBIX BBIPAXKEHUN CO CKOOKaMU U 0€3 CKOOOK.
3anuchiBaTh  IIPOM3BENEHHWE B  BUJAE CTENEHH, 4YUTAaTh CTEIICHH,
WCIIOIh30BaTh TEPMHUHOJOTHIO (OCHOBAaHWE, TIOKA3aTelb), BBIYUCIIATH
3HAYEHUS CTETICHEN.

BBITTONHATP NPUKHIKY M OLEHKY 3HAYEHWW YHCIOBBIX BBIPAKECHHM,
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[peaiaraTb ¥ IPUMEHATh IPUEMBI IPOBEPKU BHIYMCIICHUM.

Hcnonp30BaTh IPHU BBIYUCICHHUAX IIEPEMECTUTEIBHOE M COYETATEIBHOE
CBOMCTBA CIIOXKCHUS M YMHOXEHHUS, paCIpPENeIUTEIbHOE CBONCTBO
YMHOXX€HUS; (OopMyIupoBaTb W INPUMEHATh IpaBUiIa IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHHH HA OCHOBE CBOWCTB apU(METUUECKUX ICHCTBH.

Harasnuas
reomerpus. JIuHMH HA
miaockoctu (12 4)

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

KpYT.

[IpakTuueckas pabora «Iloctpoenue y3opa u3
OKPY>KHOCTEN».

VYron.  Ilpsimoil,  ocTpblii, Tynoil u

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

PacnosnaBatp Ha  4yepTeKax, pHUCYHKAaX, OIMCHIBaTb, MCIOJb3Ys
TEPMUHOJIOTHIO, ¥ M300pa)aTh C MOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB:
TOUKY, IPAMYIO, OTPE30K, JIy4, IO, JOMAaHYI0, OKPY>KHOCTb.
PacrnioznaBath, MpUBOAUTH MPUMEPHI OOBEKTOB PEATHHOIO MUPA, UMEIOIINX
(bopMy U3yueHHBIX (UTYp, OLICHUBAThH UX JIMHEIHbBIE pa3MepBhl.
Hcnons30BaTh JIMHEWKY W TPAHCHOPTHP KAk HMHCTPYMEHTHI  JUIS
IIOCTPOCHUS W W3MEPEHUS: U3MEPATh [UIMHY OTPE3Ka, BEIMUYUHY YIUIA;
CTPOUTH OTPE30K 3aJaHHOW JUIMHBI, YroJ, 3aJaHHOM BEJIIMYMHBI,
OTKJIaJbIBaTh LIUPKYJIEM PABHBIE OTPE3KU, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
panuyca.

N300pakaTh KOHGUIypalMM TIe€OMETPUUYECKUX (UIyp U3 OTPE3KOB,
OKpYXXHOCTEH, HMX 4YacTeld Ha HEJIMHOBAaHHOM M Kieryatod Oymare;
npeJylarath, ONUCHIBATh U 00CYXJaTh CIIOCOOBI, aITOPUTMbI TIOCTPOEHHUSL.
Pacnio3snaBaTte M u300paxaTb Ha HEJIMHOBAaHHOW M KieT4aTod Oymare
MIPSAMOM, OCTPBIN, TYIIOW, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBL.
BeIuucisaTh JNIMHBI OTPE3KOB, JIOMAHBIX.

IToHuMaTe ¥ MCHOJIB30BaTh MPHU PEIICHUM 3a4a4 3aBUCUMOCTH MEXKIY
EAVMHULAMH METPUYECKOW CUCTEMBI MEp; 3HAKOMUTBCS C HEMETPUUECKUMU
CHUCTEMaMHU MEp; BIPAXKATh JJIUHY B PA3JIMUHBIX €IUHULIAX U3MEPEHUS.
UccnenoBats Gurypsl u KoHGUTYpaIUU, UCIOJIB3Ys IU(PPOBHIE PECYPCHI.

OO0LIKHOBEHHEIE
apoou (48 4)

HpoOs. IIpaBuiibHBIE M HEPABUIbHbBIE TPOOH.
OcHoBHOe cBoiicTBO Jpobu. CpaBHEHHE
Ipobeit.

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

Pemenne TEKCTOBEIX 3aaa4, COACPpKaAIUX

MogenupoBath B rpaduyeckod, MnpeaMeTHoil Qopme, C MOMOIIBIO
KOMIIBIOTEpA MOHATHS U CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM PO0BIO.
YurtaTh M 3aNUCHIBATh, CPABHMBATH OOBIKHOBEHHBIE APOOM, MpeUlarars,
000CHOBBIBATh U 00CYXIaTh CIIOCOOBI YIOPSIOUMBAHUS JPOOEH.
N300pakaTh 0OOBIKHOBEHHBIE JPOOM TOYKAMU HA KOOPJIMHATHOM HPSMOIA;
MCIOJIb30BaTh KOOPAMHATHYIO MPSMYIO JJIsl CPaBHEHUSI IpOOeii.
®opmMynupoBaTh, 3alUCHIBAaTh C MOMOIIBIO OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM ApOOM; HCIOIL30BaTh OCHOBHOE CBOMCTBO JpOoOW st
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napoOu. OCHOBHBIE 3a/1a4X Ha JpOOU.

COKpaIlleHUs Ipo0eii U MpUBEACHUS IpOOH K HOBOMY 3HAMEHATEIIO.

IIpumenenne OyKkB JUIs 3anucH | [IpenctaBiaTe cMemaHHyl0 ApoOb B BUAE HENPaBWIBHOW M BBIICIATH
MaTeMaTHYECKHUX BBIPaKCHUIN U | IIeTyI0 YacTh YMCIIa U3 HETIPaBHILHOU APOOH.
IIPETIOKEHU . Beimonuate apudmernyeckue JeicTBUA C OOBIKHOBEHHBIMH JApOOsSMY;
MPUMEHSTh CBOWCTBA apu(PMETHUECKUX JCUCTBUU JUIS palOHATH3AIUN
BBIYHMCIICHHI.
BbINONHATE NPUKUIKY UM OLEHKY pe3yJibTaTa BBIYMCICHUI; Mpeagaratbh
IIPUMEHATH IPUEMBI IPOBEPKU BBIYUCIICHUN.
IIpoBoauTh HCCIENOBaHUS CBOMCTB JApoOel, ONMpascCh HAa YHUCIOBHIE
HKCIEPUMEHTHI (B TOM UYHUCIIE C IOMOILBIO KOMIIBIOTEPA).
Pacnio3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUs O JPOOSIX, IPUBOIUTD
IIpUMEpPbl W KOHTPIPHUMEDPHI, CTPOUTH BBICKA3bIBaHUS M OTPHULAHMS
BBICKA3bIBAaHUM.
Pemate TexkcTOBBIE 3a7auM, cOAEpKallve ApPOOHbIE AaHHbIE, M 337a4d Ha
HAaxO0’KJICHNE YaCTH LIEJIOTO U LEJIOTO 10 €ro YacTH; BBIABIATH UX CXOJCTBA
U pas3jInyusl.
MonenupoBaTb XOJA pEIICHUs 3aJa4d C IOMOIIBI0 PHCYHKA, CXEMBI,
TaOJIULIBI.
ITpuBOANTE, pa3bupaTh, OLIEHUBATH Pa3IMYHbIC PEILICHHs], 3aAIIUCH PEILIeHHUH
TEKCTOBBIX 33]1a4.
Kputnuecku  oOLEeHMBaTh  IONYYEHHBIM  pe3yibTaT,  OCYLIECTBIIATH
CaMOKOHTPOJIb, IIPOBEPssI OTBET HA COOTBETCTBHUE YCIOBHIO, HaXOJIUTh
OLLIMOKH.
3HAKOMUTHCS C UCTOPHEN pa3BUTUSL apUPMETUKH.
Harnsanas MHOroyroiasHuKH. UYeTbIp€xyronbHuK, | OnuceiBaTh, HUCHOJIb3YS TEPMHMHOJIOTHIO, H300pakaTb C IOMOUIbIO
reoMeTpus. IIPSIMOYTOJIBHUK, KBapaT. YepTEKHBIX HHCTPYMEHTOB M OT pYyKH, MOJAETUpOBaTh U3 OyMmaru
MHOroyroJibHUKH [IpakTrueckas paborta «IlocTpoeHne | MHOTOYTOJIbHUKH.
(10 9) NpSMOYTOJIbHUKA C 3aJaHHbBIMM cTOpoHamu | [IpuBonuTh mpuMepbl OOBEKTOB pEaJbHOTO MHpa, HMEIMHX (opMy

Ha HEJIMHOBAHHOM Oymarey.

TpeyroiabHUK.

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

MHOI'OYTOJIbHUKA, MPSMOYTOJIbHUKA, KBaJpaTa, TPEYroJbHUKA, OLCHUBATH
UX JINHEWHBIE Pa3MEPBL.

Beruucnsrs: IEPUMETP TPEYTOJIbHUKA,
MHOI'OYTOJIbHUKA; TUIOLIAAb IPSAMOYTOJIbHUKA, KBagpaTa
W300paxaTb  OCTPOYTOJIbHBIE, NOPSIMOYTOJIbHbIE U

MPSIMOYTOJIBHUKA,

TYNOYTOJIbHBIE
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mowmanu. Ilepumerp MHOro- yroiapHuKa.

TPEYTrOJIbHUKH.
Ctpoutrb Ha HEJIMHOBAaHHOM W  KJIETYATOM
MPSIMOYTOJIBHUK C 33JIaHHBIMU JJIMHAMHA CTOPOH.

HccnenoBath CBOMCTBA MPSIMOYTOJIbHUKA, KBAJpaTa MyTEM SKCIIEPUMEHTA,
HAONIO/IEHUsI, W3MEpPEHUs, MOJCIUPOBAHUS, CpPaBHUBATh CBOWCTBA
KBaJpara v MpsiMO- YTOJbHUKA.

KonctpynpoBarh MaTemMaTH4eCKHE TMPEUIOKEHUS C TOMOIIBIO CBA30K

Oymare KBagpar u

«HEKOTOpBII»,  «Ii00oit». Pacrmo3naBaTh  UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS O  MHOTOYIOJbHUKAX, NPUBOJAUTH  MPUMEPHl U
KOHTPIIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD IIJIOLIA/IA KBajipaTa OT JIMHBI €T0 CTOPOHBI.
Hcnonp30BaTh CBOMCTBA KBAJIpaTHOM CETKU UIA TMOCTPOEHHUS (GUryp;
pa30uBaTh MPSAMOYTOJIBHUK Ha KBaJpaThbl, TPEYroJbHUKH; COCTaBIATh
burypsl U3 KBagpaToOB U MPSMOYTOJIBHHUKOB M HAXOIUTh HMX ILUIOLIAIb,
pa30ouBaTh (QUTYpHl HA MPSAMOYTOJBHWKH M KBAJpPaThl W HAXOAHWTh HX
IJI0ILA/b.

BelpakaTh BeNMUMHY IUIOIIAAM B DPa3jIUYHbIX €IMHHUIAX W3MEPEHUS
METPUYECKON CHCTEMBbl Mep, MOHUMaThb U HCIOJIb30BaTh 3aBHUCHUMOCTH
MEXIy METPUYECKUMHU €IMHULIAMHU U3MEPEHUS IJI0ILA/IH.

3HAKOMHUTbCS C MpUMEpaMu TPUMEHEHHUS IUJIOWAJAd M MepUMeTpa B
MpPaKTUYECKUX CUTyaluusx. Pemare 3amaum M3 peanbHOM KHU3HH,
npeJiaraTb ¥ 00CyX/1aTh pa3IMyHble CIOCOOBI PEelICHHS 3a/au.

JlecaTHUHBIE
(38 uv)

aApoou

JlecsitTuuHas 3anuch Apo0ei.
CpaBHeHUE IeCATUYHBIX Jpo0eit.

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

npoOu. OCHOBHBIE 3a]1a4u Ha JpOOU.

[IpencraBiasTh JOECATHUHYIO JpoOb B BHJI€ OOBIKHOBEHHOH, 4HUTaTh M
3aIllMChIBaTh, CPAaBHUBATh JIECTUYHBIE APOOH, Mpeaarath, 000CHOBHIBATh
1 00CYyKIaTh CIIOCOOB! YHOPSAAOUYMBAHUS AECATUYHBIX IpOOEi.
N300paxkaTh JeCITUYHBIE TPOOU TOUKAMH Ha KOOPIUHATHOU MPSIMOIA.
BbISBAATE CXOACTBA M pa3nuuusi NpaBUI apUPMETUUYECKUX NEHCTBUH C
HaTypaJIbHBIMH YHCIAMU U IECATUYHBIMU IPOOSIMU, OOBSICHATH HX.
Bemonusate apudmernueckue JAEUCTBUA C  JECATHUHBIMH - APOOSIMH;
BBIIIOJIHATH IIPUKUIKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUN.

[IpumensTh CBOMCTBA apU(pMETHUECKUX IEHCTBUN IS palMOHAIN3alUuU
BBIYMCIICHU.

[TpyMeHsITh IPaBUIIO OKPYTJICHUSI IECATUUHBIX TPOOEH.
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[TpoBOIUTH HWCCNENOBaHHUS CBOWCTB ACCATUYHBIX JpoOel, omupasch Ha
YUCJIOBbIE SKCIEPUMEHTHI (B TOM YHUCIE C IOMOLIbI KOMIBIOTEPA),
BBIJIBUTATh TUIIOTE3bI U IPUBOAUTH UX 0OOCHOBAHUSI.

Pacrio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAaHMS O APOOSX, IPUBOAUTH
IIPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUSA
BBICKa3bIBaHUM.

Pemarp TekcToBBIE 3ajaud, cojepXkaliue ApoOHblE JaHHbIE, U Ha
HAXO0XJIECHNE YaCTH LIEJIOT0 U LEJIOro MO €r0 YaCTH; BBIABIATE UX CXOACTBA
U pa3auydusl.

MognenupoBaTb XOJA PEIICHHA 3aJa4d C IIOMOIIBIO PHCYHKA, CXEMBI,
tabinuupl. [lpuBoauTh, pa3dbupaTh, OLEHUBATh paA3JIUYHbIC PEILICHUS,
3alACU PELIEHUH TEKCTOBBIX 3a/1a4.

OmnepupoBath APOOHBIMU YMCIIAMU B PEATbHBIX JKU3HEHHBIX CUTYaIIHsX.
Kputnuecku  oOLEHMBAaTh  IONYYEHHBIM  PE3yJabTaT, OCYILECTBIATH
CaMOKOHTPOJIb, IIPOBEPssI OTBET HA COOTBETCTBHUE YCIOBHIO, HaXOJIUTh
OLLIMOKH.

3HAaKOMUTbHCS 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.

Pacnio3HaBath Ha dYepTexkax, PpUCYHKAaX, B OKPYXKAIOLIEM MHUpE
IpSIMOYTOJIBHBIN apajuienenunes, KyO, MHOTOIpaHHUKH, OIHCHIBATh,
UCIIOJIb3YS] TEPMUHOJIOTHIO, OLICHUBATh JIMHEWHBIE Pa3MEpHI.

[IpuBoauTE mHpHUMEpPHl OOBEKTOB pPEAJBLHOTO MHpaA, HUMEIOLMX (opMy
MHOTOI'paHHMKa, IPSIMOYTOJIBHOTO Mapajulesenumnena, Kyoa.

N3o0paxkats Ky0 Ha KiieTuaToit Oymare.

HccnenoBath cBoiicTBa KyOa, NPSIMOYTOJIBHOTO
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEIH

PacniosHaBath W u300paXkaTh pa3BEPTKM Kyba U Napajjenenunesna.
MonenupoBaTh Ky0 U napajuienenunes u3 Oymaru u npouyux MaTepuasos,
OOBSICHATH CIIOCO0 MOAETUPOBAHHUS.

HaxomuTts m3MepeHus, BBIUMCIATH IUIONIA/b MOBEPXHOCTH; 00BEM Kyoa,
NPSMOYTOJIBHOTO TapajiesIeNuIesia; HUCCIe0BaTh 3aBHUCUMOCTh 00BEMaA
Ky0a OT UTMHBI €r0 pedpa, BBIIBUTaTh U 0OOCHOBBIBATH TMIIOTE3Y.
HaGnronate ¥ NpPOBOAMTH aHAJOTMM MEXIY MOHATHUSAMHU IUIOMAAA U
00BEMa, epumMeTpa  IIIOMAAN OBEPXHOCTH.

apaJjijiejicnmIic 1a,
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Pacnio3naBaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O MHOTOTPaHHUKAX,
MPUBOAUTH TPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U
OTPUILIAHUS BBICKA3bIBAHUIA.

Pemiate 3amaun u3 peajabHON KU3HU.

IloBTOpPEHME
00001menue (10 u)

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

BelunciaTe 3Ha4eHUS BBIPAXKCHUM, COACPKALUMX HATypaJbHbIE YHUCIIA,
OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH, BHIIOIHATH IPeoOpa3oBaHus YUCEll.
BeiOupare crocod cpaBHEHHS 4HCEN, BBIYMCICHHUNA, IPUMEHATh CBOMCTBA
apu(MeTHYECKUX ACHCTBUH U1 pallMOHAIN3allU1 BBIYMCICHUH.
OcymiecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX AEUCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BBIYMCICHUN.

Pemate 3amaun u3 peanbHOW KU3HU, IPUMEHITh MaTEMaTU4YECKUE 3HAHUSA
JUI peLIeHUs 3a7ia4d U3 IpYTUX y4eOHbIX IPEIMETOB.

Pemarp 3amaun pa3HbIMM CHOCOOAMH, CpPaBHUBATh CIIOCOOBI PEIICHUS
3aJ]auy, BEIOMPATh PallMOHAIBHBIN c110co0.




6 KJIACC

Oo01uree kommuecTtBo yacoB — 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 gmcia Ha IMPOCTBIC MHOXHUTCIIN.
HGHI/IMOCTB CYMMBI n IMPOU3BCACHMA.

Jenenue ¢ ocraTkoMm.
Pemrenne TekcTOBBIX 3a71a4

B meuenue yuebnoco 2o0a: MOHUMATh, NMPUMEHITh B CaMOCTOSTEIHHON
pedH, BOCIPUHUMATh (CIIYXO3PHUTEIBPHO M /WM Ha CIyX C YYETOM YPOBHS
CIIyXOpPEUeBOTO pAa3BUTHUS OOydYAIONMIUXCS) W JOCTAaTOYHO BHITHO U
€CTECTBEHHO BOCHPOM3BOJIUTh TEMATHYECKYIH0 W TEPMHUHOJIOTHYECKYIO
JIEKCUKY, a TaKXe JIEKCHKY IO OpraHu3aluyd Y4eOHOW JeATeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcmnons3oBaTh NakTHIBHYIO (YCTHO-
JAKTAIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIEHOTO CPENICTBA OOIIICHHSI.

Ilo okoHuanuu xadxcooi yueOHOU uemeepmu: BOCIPUHUMATh HAa CIyX U
BOCIIPOU3BOJUTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
TUCIUILIMHBL, 8 TAKXKe JIEKCUKY 0 OpraHU3aIui Y4eOHOM e TeIbHOCTH.
BremonaaTe apudmeTnueckre AeUCTBHS ¢ MHOTO3HAYHBIMH HATYPATbHBIMU
YUCJIAMH, HAXOJUTh 3HAYCHHS YHCIIOBBIX BBIPAKCHHH CO CKOOKaMu M 0e3
CKOOOK; BBIYUCIISITH 3HAYEHUSI BRIPAKECHHH, COJEPIKAIUX CTCTICHH.
BbINONHATE NPUKHUIKY M OLIEHKY 3HAYEHUN YHCIOBBIX BBIPAXKEHUH,
MIPUMEHSATH MPUEMBI IPOBEPKHU PE3YJIbTATA.

Hcnonp30BaTh NpU BBIYMCIEHUAX IEPEMECTUTEIBHOE U COYETATEIIbHOE
CBOWMCTBAa CIIOKEHUSI M YMHOXEHHS, PACIPEICIUTEIbHOE CBOWCTBO
YMHOXEHHUS OTHOCHUTEIBHO CIIOKEHHS, CBOMCTBA apUPMETHUECKUX
JNEUCTBHI.

HccnenoBare  4YWCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
OKCIIEPUMEHTHI, BBIIBUTATh U 00OCHOBBIBATH TUIIOTE3HI.
dopMynaHpoBaTh OMpENENCHUs JAETUTeNss MW KPaTHOrO, HauOOJBIIEro
o01iero AenuTeNsT W HAUMEHBIIEro OOIIero KpaTHOTO, MPOCTOTO U
COCTaBHOTI'O YMCEJ; UCIIOIB30BATh 3TH IOHITHUSA IIPU PELIEHUH 3a1a4.
[IpuMeHATh anTOPUTMBI BBIYUCICHUS HAUOOJBIIETO OOIIETr0 NETUTENs U
HAaUMEHBIIETO OOIIEro KPaTHOTO [BYX YHCEN, alTOPUTM pPa3joKEHHUS
YHCIia Ha POCTHIE MHOXKHUTEIIH.

WccnepoBath ycnoBust qenumoctu Ha 4 u 6.

YHUCJIOBBIC
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HccnenoBath, 00cyxaath, (OpMyIMpOBaTh U OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBbI, IPOM3BEAEHUS: JIBYX YETHBIX YHUCEN, ABYX HEUETHBIX
YHUCJIe, YETHOIO U HEUETHOT O YHCE]L.

HccnenoBaTh CBOMCTBA AETMMOCTH CYMMBI U IIPOU3BEIEHUS YUCEIL.
[TpuBOANTH TIpUMEPHI YUCEN C 33JaHHBIMHA CBONCTBAMH, paclo3HABaTh
BEPHbIE M HEBEPHbIC YTBEP)KICHUS O CBOWCTBAX YHCEN, OIPOBEPraTh
HEBEPHBIC YTBEP)KACHUS C IOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUECKUE IPEJIOKEHHS C TOMOILBIO CBSI30K «1»,
U, «ECTH..., TO... ).

Pemate  TekcTOBblE 3ajaud, BKIIOYAIOLIME IOHATHS  JI€IMMOCTH,
apu(METHYECKIM CIIOCOOOM, HCIIOJIb30BaTh MEPedOp BCEX BO3MOMKHBIX
BapHUaHTOB.

MogenupoBaTh XO0J pEIIEHUS 3aJa4d C TIOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIULIBL.

[TpuBOANTE, pa30UpaTh, OLIEHUBATH PA3IMYHBIC PEIICHHS, 3aAITUCH PEIICHHUHA
TEKCTOBBIX 3aja4.

Kputnuyeckn olLeHUBaTh IMONTYYEHHBIH pe3yabTaT, HAXOAWUTh OIIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBHIO.

Harnsanas
reoMeTpus.

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.

Pacnio3naBaTh Ha uyepTekax, pUCYHKax Cilydau B3aUMHOI'O PaCIIOJIOKEHUs
JIBYX IPSIMBIX.

N300paxaTh C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB Ha HETMHOBAHHON U
KJeTyaToll Oymare JBe IepeceKaroluecs MpsMble, JBe MapauleibHbIe
IIPSIMBIE, CTPOUTH IPSIMYIO, IEPIICHIUKYISPHYIO JAHHOMU.

[TpuBOIMTE MpUMEPHI NAPAIIIEIBHOCTH U MEPIEHANKYIIPHOCTH NPSMBIX B
IIPOCTPAHCTBE.

PacriozHaBaTe B MHOIOYrOJbHUKAaX NEPHNEHAUKYISPHBIE M MApAJIICIIbHbBIE
CTOPOHBI. N300paxaTb ~ MHOTOYIOJBHUKM  C  IapajljielIbHbIMH,
NEPIEHIUKYJIIPHBIMA CTOPOHAMM.

Haxomute paccrosHue MeXay AByMs TOYKAMHM, OT TOYKH JI0 IPSMOH,
JUIMHY TYyTH Ha KBaJpaTHOM CETKE, B TOM YHCIE MCIONB3Ys IH(PPOBBIE

peCypCHlI.

Apodu (32 4)

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

Hcnonb30BaTe JecSITUYHbIE ApoOM MpH NpeoOpa3oBaHUM BEIUYMH B
METPUYECKON 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
JECATUYHBIMH IPOOSMHU.

BbruucnaTe 3Ha4YeHUS BBIPAKEHUH, CoOAep)KaluMX OOBIKHOBEHHBIE U
JIECATUYHBIC JpOOM, BBIMOJIHATH MpeoOpa3oBaHUsl JpoOe, BHIOMPATH
crnoco0, TPUMEHATH CBOMCTBa  apu(PMETHUYECKUX  JACUCTBHMA  JUIA
paloHaIN3auy BEIYUCICHUH.

CocTaBisiTh OTHOLICHHS M MPOMOPIHH, HAXOAWUTH OTHOIICHHE BEIUYHH,
JIEJIUTh BEJIMYHUHY B TJAaHHOM OTHOLICHUH.

HaxonuTh 3KcriepuMEeHTaIbHBIM IyTEM OTHOIICHHUE JJIUHBI OKPYKHOCTH K
€€ muameTpy.

WutepnpernpoBarh MacmTa®d Kak OTHOIICHHWE BEIWYHMH, HAXOIUTh
MacIITad miaHa, KapThl U BBIYUCIISATH PACCTOSIHUS, UCIIONIBb3Ysl MACIITal.
OOBSACHATH, YTO TAaKOE IMPOIEHT, YIOTPEOIATH 000POTHI PeUr CO CIIOBOM
«IpPOLIEHT». BpIpakaTh MNPOIEHTHI B Jpo0sSX U JApoOM B MPOILICHTaX,
OTHOILICHHE JBYX BEJIMYUH B ITPOIEHTAX.

BbI4ucnsTh OpOIEHT OT YUCIIa U YUCTIO MO €T0 MPOLICHTY.

OxpyriaTh IpoOH U MPOLEHTHI, HAXOAUTh MPUOIMKEHUS YHCET.

Pemate 3amaun Ha 4acTu, MPOLEHTHI, MPOIOPINH, Ha HAXOXKACHUE JAPOOH
(mporieHTa) OT BETUYMHBI M BEJIUYUHBI MO €€ IpoOH (MPOLEHTY), Apodu
(mpo1ieHTa), KOTOPBI COCTABIIAET OJHA BEJIWYMHA OT Apyroi. [IpuBoauts,
pa3bupath, OLIEHWBATH PA3IUYHBIC PEIICHUS, 3aUCH PEIICHUN TEKCTOBBIX
3ajad.

W3Bnekary uHpOpMAIUIO M3 TaOMUI[ U JAUArpaMM, HHTEPIPETHPOBATH
TaONMMYHBIC JIaHHBIC, ONPEACIATh HauOoNbIlee W HaWMEHbIIEe W3
MIPEJICTABICHHBIX TAHHBIX.

Harasanas
reoMeTpus.
Cummerpus (6 1)

OceBas
CHUMMETPHUS.
[TocTpoeHne CUMMETPUYHBIX QUTYD.
[TpakTuaeckas padota «OceBass CHMMETPHS.
CumMMeTpHs B MPOCTPAHCTBE

CUMMCTpPUA. ueHTpaJ'IBHaH

Pacnio3HaBaTh Ha uepTexax M M300paXKeHUAX, H300pakaTb OT PYKH,
CTPOUTh C TIOMOUIbIO HHCTPYMEHTOB (QUrypy (OTpe30K, JIOMaHYIo,
TPEYroJbHUK, NPSIMOYTOJIBHUK, OKPYXHOCTh), CUMMETPUUYHYIO JTaHHOM
OTHOCHUTEJIbHO MPSMOH, TOUKH.

HaxoauTs npumMepsl CHMMETPUH B OKPYKAIOLIEM MUDE.

MonenupoBaTh U3 Oymaru JBe (UTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO
NpSAMOH; KOHCTPYHUpPOBAaThb I'€OMETPHUYECKHE KOH(PHUTypaluu, HCHOIb3Ys
CBOICTBO CUMMETPHUH, B TOM YHCJIE C TOMOIIBIO0 HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOMCTBA HM3Y4YEHHBIX (UTyp, CBS3aHHBIE C CHMMETPHEH,
UCHOJIb3Ys KCIIEPUMEHT, HaOJII0IEHHE, MOJIETUPOBaHHE.

OO0CHOBBIBATH, OMPOBEPTaTh C MOMOILBIO KOHTPIPUMEPOB YTBEPKACHUS O
CUMMeETpHUU QUTYP.

Bripakenus c
oykBamu (6 1)

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

DOpMyIIBL.

JUIs 3amucu
BbIpaKEHUI u

Hcnonb3oBate  OykBBl  JUIs  OOO3HAYEHHMS  YMCEN, TMPH  3aIUCH
MaTeMaTHYECKUX YTBEP)KJIEHHH, COCTaBJIATh OYKBEHHBIE BBIPAKEHMS I10
YCIOBHIO 33Ja4H.

HccnenoBaTb HECIOXKHBIE 4YHCIOBbIE 3aKOHOMEPHOCTH, MCIIOJIb30BaTh
OYKBBI JUIsl UX 3aITUCH.

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

3anuceiBaTh (OPMYNBI: MEepUMeTpa U IUIOIIAAM MpPSIMO- YTOJIBHHUKA,
KBaJpaTa; JJIMHBI OKPYXHOCTH, IJIOMIAIN KPYTa; BHIOJHATH BEIYUCICHUS
10 3TUM (hOopMyJIaMm.

CocrtaBisTh (OpMYJIbI, BEIPAKAIONIINE 3aBHCUMOCTH MEXIY BEITHMUYNHAMH:
CKOpOCTb, BpeMs, pAacCTOSHHUE; Le€Ha, KOJUYECTBO, CTOMMOCTb;
MIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOThI; BHIIOIHITH BEIYUCICHHS T10
TUM QopMyrIam.

HaxonuTh HEeN3BEeCTHBIN KOMITIOHEHT apru(METUIECKOTO ICHCTBHSL.

Harasanas
reomerpus. Purypsi
Ha I10cKocTH (14 4)

YeTbIpEXYroJIbHUK, [IPUMEDPBHI
YETBIPEXYTOJILHUKOB. IIpssMOYTOJIBHUK,
KBaJpar: CBOMCTBA CTOPOH, YIJIOB,
TUaroHaJIeH.

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

M3MEepeHue MIomaan Guryp.
[IpakTrueckas padota «ILmomanb kpyray.

N300pakaTh Ha HEIMHOBAHHOW M KJIETYAaTOM Oymare ¢ HMCIOJIb30BaHUEM
YEPTEKHBIX HUHCTPYMEHTOB YETHIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMHU:
C IapaJuIeIbHBIMHU, NIEPIEHIUKYISIPHBIMH, PABHBIMH CTOPOHAMHU, MPSMBIMHU
yriaamu 4 Jp., paBHOOEIPEHHBIN TPEYTrOJIbHUK.

[Tpennarate 1 006CykaaTh COCOOBI, AITOPUTMBI IOCTPOECHHUS.
HccnenoBatb, MCIONB3ys SKCIEPUMEHT, HAONIOACHHUE, MOJEIMPOBAHUE,
CBOWCTBAa NPSMOYTOJIbHUKA, KBaJpaTa, pa30MBaThb Ha TPEYroJbHUKU.
OO00CHOBBIBATH, ONPOBEPTaTh C MOMOILbIO KOHTPIPUMEPOB YTBEPKICHUS O
IPSAMOYIOJIbHUKE, KBaJpaTe, paclo3HaBaTb BEPHbBIE U  HEBEPHBIC
YTBEPKJICHHUS.

N3mepsaTe U CTPOUTH C MOMOILBK TPAaHCIOPTUPA YIVIBI, B TOM YHCIE B

MHOTI'OYI'OJIBHUKE, CpaBHUBATb YIJIbl; pacClio3HaBaTb OCTPBIC, IIPSAMEIC,
TYyIIbIE, PA3BEPHYTHIC YIJIBL.
Pacnio3naBarts, n300paxarb OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN,
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TYIOYTOJIbHBIN, paBHOOCAPEHHBIH, PABHOCTOPOHHUN TPEYrOJIbHUKH.
BbruncnsaTe nepuMeTp MHOIOYIOJbHHUKA, IUIOINAJb MHOIOYTOJIBHHKA
pa3bueHueM Ha MPSIMOYTOJIbHHUKH, Ha pPaBHBIE (UIYpHI, HCIOIb30BATH
METPHUYECKUE CAMHULIBI U3MEPEHUS JJINHBI U IUIOLIAIH.

Hcnonp3oBate NpUOMMKEHHOE UW3MEPEHHE JUIMH UM IUIOMAAeH Ha
KjeTyaTol Oymare, HpUOMMKEHHOE W3MEpPEHHE MJIUHBI OKPYXKHOCTH,
IJIOLIAH KpyTa.

ITosaoxuTeanLHbIC ) |
oTpHLATe/IbHbIE
yucja (40 4)

Lensie qucia. Moaynb
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 UCIIOJIB30BAaHMS B PEAIbHOM KU3HU MOJIOKUTEIBHBIX
Y OTPULATEIbHBIX YHUCEN.

N300pakaTh ILieJble 4MCIA, IOJOKUTEIbHbIE M OTPULIATENIbHBIE 4YHCIIa
TOYKaMHM Ha YHUCJIOBOH MPSAMOH, HCIONb30BaThb UYUCIOBYIO HPSIMYIO JUIS
CpaBHEHUS YHUCeIl.

[TpumeHsTH NpaBUiIa CpaBHEHUS, YIOPSAJOUYUBATH LIEJIbIE YMCIIA; HAXOIUTh
MOJyJIb YUCIIA.

®opmynaupoBaTh  MpaBUa  BBIYUCIEHUS C  TMOJOXKUTEIBHBIMH U
OTPHUILIATEIbHBIMUA YHUCJIAaMH, HAXOJUTh 3HAU€HHs YMCIOBBIX BBIPAXKEHUH,
CoJIeprKalIuX JEHCTBUS C MMOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

[TpuMeHATH CBOMCTBA CIOKEHHSI 1 YMHOXKEHHUS JUIs 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.

OOBSCHAT M WUIIOCTPUPOBATH IOHATHE MPSIMOYTOJbHOH CHCTEMBI
KOOpJMHAT Ha IUIOCKOCTH, HCIOJb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOP/AMHATHOM IUIOCKOCTH TOYKM U (PUTYpHI MO 3aaHHBIM KOOpJIMHATaM,
HaXOJUTh KOOPJIUHATHI TOYEK.

YuraTh cTON0YATHIE U KPYTOBBIE TUArpaMMbl; HHTEPIPETUPOBATh JTaHHBIC,
CTPOUTH CTOJIOYATHIE TUarPaMMBI.

Hcnonb3oBate MHpOpMaLKIO, MpEJICTaBICHHY0 B  Tabiunax, Ha
Juarpammax Juisl pelieHus TEKCTOBBIX 3aa4 U 337a4 U3 peaJbHOM KU3HU.

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.

Pacnio3naBaTe Ha 4yeprexax, pUCYHKax, ONUCHIBATH MUpaMUIY, IPHU3MY,
IWIMHAP, KOHYC, IIap, U300paxaTh UX OT PYKH, MOAEIUPOBATh U3 Oymaru,

IUIACTUIIMHA, TPOBOJOKM U Jp. [IpuBomuTe mpuMepsl OOBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (POPMBI Ha3BaHHBIX Tell.
Vcnonp30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, OCHOBAHUE,
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[Ipaktuyeckas pabora «Co3nanue Mmojenei
IIPOCTPAHCTBEHHBIX (DUTYDPY.

[lonatne o00BEMA; eOUHHULBI U3MEPEHUS
o00BéMa. O0BEM MPSIMOYTOJILHOT'O
napajuienenumnena, kyoa, GopMmyisl o0béMma.

BBICOTA, PAANYC U JUAMETP, pa3BEPTKa.

N3y4yate, UCHONB3ys  DKCIIEPUMEHT,  HAONIOJCHHE,  H3MEpPEHHE,
MOJICIIMPOBAaHNE, B TOM YHUCIIE KOMIIBIOTEPHOE, M ONHCHIBATh CBOMCTBA
Ha3BaHHBIX TEJ, BBIABIATH CXOACTBA M PAa3IMYMsA: MEKAY NMHPAMUAOH H
NPU3MOI; MEXTY HWIMHIPOM, KOHYCOM H IIApOM.

PacriosHaBath pa3BEPTKH Napajuienenunena, Kyba, MPU3MbI, MUPaMUIbI,
KOHyCa, IIWJIMHApA; KOHCTPYMpOBaTh JaHHBIE Tella W3 Pa3BEPTOK,
CO371aBaTh UX MOJIEIIH.

Co3maBaTh MOAENH MPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, MpOBOJIOKH,
IUTACTWIIMHA U JIP.).

W3mepsaTs Ha MOJEISIX: JITMHBI pEOep MHOTOTPAaHHUKOB, THAMETD IIapa.
BeiBonuTh hopmyiry 00bEMa MPSIMOYTOJILHOTO MapajIeeHIe/1a.
Beruncnares mo ¢opmynam: 00bEM NPSAMOYTOIBHOTO IMapajuIeNenumesna,
Ky0a; WCIONB30BaTh €IMHHIBI U3MEPEHUS 00BEMA; BBIYHUCIATH OOBEMEI
TEJ, COCTABJICHHBIX M3 KyOOB, NapaJUIeeNUIEOB; pelaTh 3aJadd C
peabHbl MU JAHHBIMH.

[MoBTOpEHME,
00001meHMeE,
CHCTEeMATH3ALMS
(20 v)

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

BblunciaTe 3Ha4eHUS BBIPAXKEHUMN, COJAEPXKAIIMX HATypaJlbHbIC, LEIIBIE,
HIOJIOKUTEIbHBIE U OTPULIATEIbHbBIC YUCIIA, OOBIKHOBEHHbIE U JIECATUYHbIC
JpoOu, BHITIOIHATH TPEOOPa30BAHMUS YHACEN U BBIPAKCHHIA.

BeiOupare crnoco6 cpaBHEHUs yKces, BBIYMCICHHWH, IPUMEHATh CBOMCTBA
apudmMeTnyecKkux IEHCTBUI 715 pallMOHAIN3allUU BEIYUCICHUH.

Pemates 3anauu U3 peanbHOW JKHU3HU, IPUMEHATh MAaTEMaTUYECKUE 3HAHUSA
JUISL pEeIIEHUs 3a1a4 U3 IPYTUX IMPEeIMETOB.

Pemate 3amaum pasHbIMM CIIOCOOAMH, CpaBHUBAaTh, BBIOMPATh CHOCOOBI
pelieHus 3a1a4u.

OcymlecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX ACUCTBUA 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 YIOPSIIOYMBATh pallHOHATBHBIE YHUCIIA;

— OKPYTJIATh YHUCIIA;

— BBIIOJIHATh NPUKUIKY UM OLEHKY pe3yJibTara BbIYMCICHUM, OIEHKY
3HAYEHUU YUCIIOBBIX BBIPAKECHUM;

— BBITNIOJIHATH JEUCTBUS CO CTENEHIMU C HATypAJIbHBIMU MOKA3aTEISIMU;

— TPUMEHATh TMPU3HAKH JICIIUMOCTH, pAa3J0KEHHUE HAa MHOXKUTEIU
HaTypaJbHbIX YHCEI;

— pemaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHHI, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKEeHHS :

— WCIIOJB30BaTh AIFeOPANUECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B IpoLiecce OCBOCHUS y4eOHOro MaTepuana,;

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

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

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

— OCYIIECTBJIATh Pa3JIOKEHWE MHOTOWICHOB HAa MHOMXHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENS, TPYNIUPOBKU  CJIaraeMbIX,
pUMEHEHUST (HOPMYIT COKPAIIEHHOTO YMHOKEHUS;

— MPUMEHATHh MpeoOpa3oBaHUsT MHOTOWICHOB [JIsi PELICHUS] Pa3IUYHBIX
3a/1a4 U3 MaTeMaTHKU, CMEXKHBIX ITPEAMETOB, U3 PEAJIbHOU MPAKTUKH,

— MCIIOJIB30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU I1OKa3aTEIsMH 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 YUCJIO0 KOPHEM YpPaBHEHUS;

— IPUMEHSTH TpadUdecKue METOAbl TIPHU PEIICHUH JTUHEHHBIX YpaBHEHUN U
UX CUCTEM;

— MoA0upaTh MPUMEPHI MAp YKUCEN, SIBISIONIMXCS PEUIEHUEM JIMHEHHOIO
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YpaBHEHHUS C ABYMS IEPEMEHHBIMU,

— CTPOUTH B KOOPJUHATHOM 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 NIOJIy4eHHbIN Pe3yJIbTar.

Koopaunartel u rpagpuxku. @yHKUMU

— Ha KOOpPJAMHATHOM MpsAMON H300pakaTh TOYKH, COOTBETCTBYIOLIUE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI; 3alKUCHIBATh YHCIIOBHIC
IIPOMEKYTKH Ha alNre0OpanvyeckoMm sI3bIKe;

— OTME€YaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPAHHATAM;
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 3HaYeHue (QYHKIIUU 110 3HAYEHUIO €€ apTyMEHTa,;

— MOHUMATh TpadUUecKuil croco0 MpeaCTaBICHUs U aHaIn3a HHGOPMAIINH;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

8 KUIIACC

Yuca 1 BBIYMCJICHUS

— UCIOJIb30BaTh HAYAJIbHBIC TIPEJCTABICHUSI O MHOKECTBE JEHCTBUTEIBHBIX
YUCeN JJIsi CPaBHEHUS, OKPYTJICHUSI U BBIUMCICHUM; N300pakaTh NEHUCTBUTEIIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOWU;

— TPUMEHSTH TMOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIHTH
KBaJIpaTHbIE KOPHM, UCIIONB3YS MPU HEOOXOAMMOCTH KAJIbKYJATOP; BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBAa KOPHEW;

— HCTIOJIB30BATh 3aMKCU OOJBIIMX M MAJIbIX YUCEI C TIOMOIIIBIO TIECSITHYHBIX
npobeit u creneHelt uncia 10;

AJire0OpanvecKue BbIPAKEeHUS :

— TMPUMEHSATH TIOHSATHE CTENEHU C LEJbIM IOKa3aTeleM, BBITIOIHATD
npeoOpa3oBaHus BbIpAXKEHUI, COAEPKALUX CTETICHH C LETIbIM MOKa3aTeNeM;

— BBITIOJIHATH TOXACCTBEHHBIC TTPeoOpa3oBaHUs PallMOHATBLHBIX BhIpAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJIEHAMU U aJireOpanyecKUMH IpoOsIMH;

— pacKJIaJbIBaTh KBAJIPATHBIN TPEXUJIEH HA MHOXKUTEIIH;

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

9 KUIIACC

YpaBHeHMs U HEPABEHCTBA!

— peliaTh JUHEWHbIC, KBaJAPAaTHbIE YPABHEHUS U PAllMOHAJILHBIE YPABHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHHU C IByMsI IEPEMEHHBIMH,
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— IPOBOJUTH NPOCTEUIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHH,
B TOM 4YHCJIe C TNPUMEHEHHEM rpadUuecKux NpeaAcTaBiIeHUN (yCTaHaBJIMBATh,
HMMEET JIU YPABHEHUE WIM CUCTEMA YPaBHEHUN PEIICHUS], €CJIM 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;

— NPUMEHSTHh CBOWCTBA YHUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKHU;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpaUYecKyr0 HWJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DYHKIUU:

— MOHMMAaTh M UCTIOJIB30BaTh (DYHKIIMOHAIBHBIC MOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAYCHMS); OINpENeITh 3HAYCHHE (PYHKIHMH 110 3HAYCHUIO
apryMEHTa; ONpeIeNATh CBOMCTBA (PYHKIIMK 1O €€ rpaduKy;

. k
— CTPOUTH rpauKu dIEeMEHTApHBIX QYHKIUN BUAA Y = oY= x2,y=x3,y=

Vx, Y = |X|; ONUCHIBATh CBOMCTBA YUCIOBON (DYHKIIMHU 110 €€ Tpaduky.

10 KITACC

Yucsa 1 BBIYMCJICHUS

— CpaBHUBATh U YIOPAIOYMBATh PALIMOHATIBHBIE U UPPATMOHAIIBHBIC YHCIIA,;

— BBIMOJHATh apU(PMETHUYECKUE JCHUCTBUS C PAMOHAIBHBIMU YHCIAMU,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppalrOHATbLHBIMYA YUCIIAMU;

— HaxOJIWTh 3HAYEHHUs CTENEHEH C ILENbIMU IOKA3aTesIMU U KOPHEH;
BBIUHCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUN;

— OKpYIUISITh JCHUCTBUTEIIBHBIE YKCIIA, BBINOJHATH IMPUKUIKY pe3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA:

— pellaTh JUHEWHBIE U KBAJIPAaTHbIE YPABHEHUS, YPABHEHHUS, CBOJISIINECS K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHANILHEIC YPaBHEHUS;

— pemaTh CUCTEMBI IBYX JUHEUHBIX YPAaBHEHUM C JBYMS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCA JIMHEHHBIM;

— pelIath TEKCTOBBIE 3aJlaud alreOpanyeckuM CIOCOOOM € TOMOIIBIO
COCTaBJICHUS YPABHEHMS UJIM CUCTEMBI JIBYX YPAaBHEHUM C ABYMSI IEPEMEHHBIMU;

— IIPOBOJUTH MPOCTENIINE UCCIIENOBAHNUS YPABHEHUN U CUCTEM YpPaBHEHUU,
B TOM YHCIE C NpPUMEHEHHEM TrpadUuyecKux MpeAcTaBlIeHuid (yCTaHaBIUBATh,
MMEET JIM YPABHEHHUE WM CUCTEMA YPAaBHEHUM PELIEHUs, €CIIM UMEET, TO CKOJIBKO,
U 1p.);

— pemiaTh JIMHEWHbIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA; M300pakaTh
pelIeHre HEPAaBEHCTB HA YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB,;

— pemarb CUCTEMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO; H300pa)xaTh pEIIeHHE CHUCTEMbl
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HCPABCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIMChIBATh PCHICHUEC C ITIOMOIIbIO CHUMBOJIOB,
— UCIIOJIb30BATHh HCPABCHCTBA IIPH PCIICHUU PA3JIMYHBIX 3a1d4.
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DOYHKIUU:
— pacro3HaBaTth (DYHKIIMH M3y4YeHHBIX BUIOB. [loka3piBaTh CXEeMaTHUECKU
PacrojoKEeHHEe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKIUH Buma: y = KX,

y =kx + b,y=§,y=ax2 +bx + ¢, y=x? y=\/x, Y = |X| B 3aBUCUMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB; ONUCHIBaTh CBOMCTBA (QYHKIIUII,

— CTPOUTh U U300pakaTh CXEMaTUUECKHU I'paUKU KBaJpaTUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIMH 110 UX TpaduKam;

— pacno3HaBaTh KBaJpPaTUUYHYI0 (QYHKIOUIO 1O ¢opMylie, NPUBOAUTH
IpUMEPHI KBaAPATHUHBIX (QYHKIIUN U3 peaTbHON )KU3HU, PU3UKU, TEOMETPUH;

Apudmerndeckasi M reoMeTPpUYeCKas NPOIrPeccum;

— pacrno3HaBaTh apU(PMETHUECKYI0 U TEOMETPUYECKYI0 MPOrpECCUH MpPH
pa3HBIX Crlocobax 3agaHus;

— BBINOJHATh BBIYMCIEHUS C UCIOJb30BaHUEM (GOpMyn N-TO dJieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB,;

— un300pakaTh WIEHBI MOCJIEAOBATEIBHOCTH TOYKAMU Ha KOOPJIMHATHOU
IJIOCKOCTH;

— pelaTh 3aa4M, CBSI3aHHBIE C YUCIIOBBIMU IIOCIIEOBATEIBHOCTAMU, B TOM
quClie 33/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTU).



7 KIIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temarrueckoe MIaHUPOBAHKE 110 ajaredpe mpeacTaBiIeHo o rogam ooyueHus (7—10 kimacchr).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH KaXK0M TEeMbl U HAMPABJICHbI HA JOCTUXKEHUE
TUTAHUPYEMBIX pe3ylbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXET OBITh PacIIMpPeH WIM COKpalléH — C y4&ToM
BO3MOKHOCTEH U OTpaHHUYEHUI 00yJaronuxcs, 00yCIOBJICHHBIX CTPYKTYpOi HapyIIeHUs TIPY MATOJIOTHH CITyXa.

Oo0uree koimmuecTtBo yacoB — 102 gaca.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
Yucia u | [lonsiTue panroHanbsHOTO YKCIIA. B meuenue yuebnoco 2ooa: MoOHUMATh, NMPUMEHITh B CAMOCTOSTEIHHON
BBLIYHCJICHHUS. Apudmerndeckue IEUCTBUS C | peuu, BOCIPHUHUMATDH (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.

CIIyXOpEUYEBOT0 pa3BUTUS OOYYAIONIMXCSA) © JIOCTAaTOYHO BHATHO U
€CTECTBEHHO BOCIPOHM3BOJAUTH TEMAaTHUYECKYI0O U TEPMHHOJIOTHYECKYIO
JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3alid Y4eOHOU AesITeIIbHOCTH.
Bremonusate (oHeTrueckyro 3apsaaky. Mcmnons3oBaTh NakTHIBHYIO (YCTHO-
JAKTHIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIEHOTO CPENICTBA OOIICHHS.

Ilo okoHuanuu xadxcooi yueOHOU uemeepmu: BOCIPUHUMATh HAa CIyX U
BOCIIPOU3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
TUCITUILIMHBL, 8 TaKXKe JIEKCUKY 10 OpTraHU3aIui Y4eOHOH e TEeIbHOCTH.
Cucremaru3upoBaTh W oOoramarh 3HaHUS 00 OOBIKHOBEHHBIX |
JECATHUYHBIX APOOSX.

CpaBHuBaTh U  yHOpSAAOYMBATHL  JIpoOHM, TpeoOpa3oBbIBas  IpH
HEOOXOJIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO TPOOB.

[TpumeHsTh pa3sHOOOpa3HbIE CHOCOOBI W MPUEMBI BHIYMCICHUS 3HAUCHUMN
JIPOOHBIX BBIPAXKEHUH, COIepKAIINX OOBIKHOBEHHBIEC U IECSITHUHbBIE JPOOH:
3aMEHATh TPHU HEOOXOAMMOCTH NECATHYHYIO ApoOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JECATUYHOM, MPUBOJIUTH BhIpaXKeHUE K dhopme, Hanbosee
yIOOHOW Ui BBIYMCIEHUN, TPeoOpa3oOBLIBaTh APOOHBIE BBIPAKEHHUS Ha
YMHOXXCHHE W JIeJIEHWE JIECATUYHBIX Ipo0ed K JEHCTBHSIM C IICJIBIMU
YUCIIAMH.

[TpuBoaMTE YMCIOBBIE U OYKBEHHBIE MPHUMEPHI CTETICHH C HATypaJbHBIM
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nokasareneMm, OOBSCHSS 3HAYCHHS OCHOBAHMS CTENEHH M TOKA3aTes
CTCIICHM, HAXOAWTh 3HAYEHHs cCTermeHed Buma a™ n (a — moboe
paloHaIbHOE YHCII0, N — HATYPaJbHOE YHUCIIO).

[TorrMaTh CMBICT 3amucH OOJBIIMX YHUCEN C IOMOIIBI0 JAECATUYHBIX
npoOeii u crenenerd yucia 10, MPUMEHATh UX B PEAIbHBIX CUTYaIIHX.
[IpuMeHsITh NpU3HAKA  JACTUMOCTH, PA3JIOKEHUS HA  MHOXHTEIH
HATypaJIbHbIX YHCEIL.

Pemarp 3agaun Ha YacTH, IPOICHTHI, POMOPIUK, HA HAXOXKACHHUE TPOOH
(mporeHTa) OT BEIMYMHBI W BEIWYUHBI MO €€ npoOu (MPOIEHTY), ApoOoHu
(mporieHTa), KOTOPBII COCTABIIAET OJHA BEJIWYMHA OT Apyroi. IlpuBoauts,
pa3bupath, OLIEHUBATH PA3IMYHBIC PEIICHUS, 3aMUCH PEUICHHI TeKCTOBBIX
3ajad.

PacrioznaBath U  OOBSCHATH, ONUPasCh Ha OMNpPENENCHUs, MPSMO
MPOIMTOPIIMOHAIILHBIC W O0PATHO MPOTIOPIIMOHATBHBIE 3aBUCHMOCTH MEXTY
BEJIMYMHAMU; MPHUBOJIUTH HPUMEPHl ATHUX 3aBUCHUMOCTEH M3 pPearbHOro
MUpa, U3 IPYTUX YICOHBIX MTPEIMETOB.

Pemarp mnpakTUKO-OpUEHTHpPOBAHHBIE 3aJaud Ha JApoOu,
PSIMYI0 U 00pPaTHYIO TPOMTOPIUOHATILHOCTH, TTPOIIOPITHH.

IIPpOLCHTHI,

Aaredpanyeckue
BbIpaxkenus (27 4)

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

[IpeoOpa3oBanre OYKBEHHBIX BBbIPAKEHUH,
packpbITHe CKOOOK M NMpHUBEAECHUE MOA0OHBIX
CJIaraeMbIX.

OBnanets anreOpanyecKoil TEPMUHOJIOTUEH U CUMBOJIMKOM, MPUMEHSTDH €€
B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuana.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPQKCHHH MpPHU 33JaHHBIX 3HAUCHUSIX
OYKB; BBITIOJIHSTH BBIUHUCIEHUS 110 (OpMYyTIam.

BremonusaTe  mpeoOpazoBaHUS  IIEIOTO  BBIPAKEHUS B
MIPUBEJICHUEM MTOJOOHBIX CIaraéMbIX, pACKPBITHEM CKOOOK.

MHOTI'OYJICH

CpolicTBa  CTENEHM  C  HATypaJbHBIM | BBINONHATE yMHOXEHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha

ITOKA3aTEeJIEM. MHOTOYJIEH, IPUMEHATH (POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

MHuorounensl.  CnoxxeHue,  BblUMTaHueE, | OCyHIECTBIATh  pa3jOKEHWE MHOIOYICHOB HAa MHOXHUTEIU IYTEM

YMHOKEHHUE MHOT'OYJICHOB. @opMysbl | BBIHECEHUSI 3a CKOOKM OOILIero MHOXKUTENsS, HPUMEHEHUsS (pOopMyIbl

COKpAIIEHHOTO  YMHOXXeHHUsS. Pa3ziokeHue | pa3HOCTH KBaApaTOB, GOPMYJI COKPAIIEHHOTO YMHOKEHHUSL.

MHOT'OUYJIEHOB HA MHOKUTEH. [IpumensTb npeoOpazoBaHME MHOTOUYIEHOB [UIsl PELICHHS Pa3IUYHBIX
3a/1a4 U3 MaTeMaTUKHU, CMEXHBIX [IPEAMETOB, U3 PEAIILHON ITPAKTUKH.
3HAKOMHUTHCS C HCTOPUEN pa3BUTHS MATEMATHKHU.

YpaBuenus VYpaBHeHue, npaBwia  npeoOpa3zoBaHus | Pemare JnHeiiHOe ypaBHEHHE C OJHOM NMEpEMEHHOH, MpUMEHss MpaBHJia
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HepaBeHcTBa (20 1)

YPaBHEHUS, PABHOCUJIBHOCTh YPaBHEHU.
JluHeitHoe ypaBHEHHE C OJIHOM NEPEMEHHOM,
pelleHue JMHEHHBIX YypaBHEHMU. Pemenue
3a/1a4 ¢ IOMOUIbIO 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 pPAaBHOCHIBHOMY eMy Oolee
npoctoro Buzaa. IIpoBepsATh, SBIAETCS M KOHKPETHOE YHCIO KOPHEM
YPaBHEHU.

[TonGupars mpuMepbl Nap 4YMCeN, SBISIOMUXCA PELIEHHEM JHMHEHHOro
YPaBHEHUS C ABYMs IIEPEMEHHBIMMU.

CTtpouth B KOOPJIMHATHOM IUIOCKOCTH TpadUK JIMHEHHOrO ypaBHEHHUS C
OBYMsl TIEPEMEHHBIMHU; TMOJB3YSCh TpauKOM, NPUBOAUTH HPUMEPHI
pEILIEHUs] ypaBHEHUS.

Haxomuth pelieHne CuCTeMbl [BYX JIMHEHHBIX YPAaBHEHHMM C JBYMs
IIEPEMEHHBIMH.

CocTaBiiaTh U penlaTb ypaBHEHUE WJIM CUCTEMY YPABHEHHI IO YCIIOBHUIO
3aa4d, WHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3alayu
ITOJIYYEHHBIN pe3ysbTarT.

Koopaunartpl u | KoopanHara Touku Ha npsAMOi. Ha koopauHaTHOM mnpsiMoi u300pa)xkaTb TOYKH, COOTBETCTBYIOIIHUE
rpagpuku. DyHkuum | YucnoBble NpoMeKyTKU. PaccrosiHue MeXIy | 3aaHHBIM KOOpJAMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbl; 3alUCBhIBaTh UX Ha
(24 9) JBYMsI TOUKaMHU KOOPJAUHATHOMU MTPSMOIA. anreOpanvecKoM SI3bIKE.
[IpsmoyronbHast cucrema KoopauHart Ha | OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33/1aHHBIM KOOpAMHATAM;
wiockoctu. Ilpumepsl rpadukoB, 3aaHHBIX | CTPOUTH I'paUKHU HECIOXKHBIX 3aBUCHUMOCTEH, 33aJaHHbIX (OpMyIaMu, B
dbopmynamu. YUteHue rpadUKOB PEATBHBIX | TOM YHCIE C TOMOIIBIO ITUPPOBHIX Ja0OPaTOPHUH.
3aBUCHUMOCTEH. [TpuMeHsTh, M3ydaThb NPEUMYIIECTBA, MHTEPIPETUPOBATH TIpapUuecKuil
[lonsitne  Qynkumu. I'papuk  ¢GyHKOUU. | cnoco® MpeAcTaBIeHUS W aHajdu3a  pa3HOOOpa3HOW  KU3HEHHOU
CaoiicTBa (HyHKIHH. uHpOpMaLnu.
Jluneitnas ¢ynkuus. Iloctpoenue rpaduka | OcBauBaTh ~ NMOHSATHE  (QYHKIMHM,  OBJIaAeBaTb  (YHKIMOHAJIbHOU
nuHeWHoW  ¢yHkumu. ['paduk  GyHKIMH | TEPMUHOJIOTHEH.
y = |x]. Pacnio3naBath nmHelHy0 QyHKuo Y = KX + b, onuceiBath €€ CBOMCTBA B
3aBHCUMOCTH OT 3Ha4YeHui kodddummentos K u b.
Ctpouts rpaduku TuHeitHoN QpyHKIUH, QyHKIHMH Y = |X].
Hcnonb3oBate HuGpPOBbIE pecypchl sl HOCTPOeHUs rpadukoB QyHKIMHA 1
M3y4eHUsl UX CBOWCTB. [IpMBOAUTH MpHUMEpHI JIMHEWHBIX 3aBUCHUMOCTEH B
pEeaJIbHBIX ITpoLEcCaX U SIBJICHUSIX.
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHSTUNA W MeTONOB | BbiOupaTh, NpPUMEHATH OLEHUBaTH CHOCOOBI  CpPaBHEHMsI  4YMCE,

00001menne (6 1)

Kypca 7 kiacca, 00001eHre 3HAaHUH.

BBIYUCIICHUH, IpeoOpa30BaHM BhIpaXKEHUH, peIIeHHs YpaBHEHHIA.
OCyIecTBIATh CAMOKOHTPOJIb BBITTOJIHSIEMBIX JACHCTBUN U CAMOIIPOBEPKY
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pe3ysbTara BBIYUCICHUHN, TPeoOpa3oBaHMid, TOCTPOCHUH.

Pemarp 3amaun U3 peanbHON KU3HHU, IPUMEHITh MaTEMaTHUYECKUE 3HAHMS
JUISL peLIeHUs 3a1a4 U3 IPYTuX IPeIMETOB.

Pemate TekcToBble 3aqaud, CpPaBHHUBATh, BHIOUPATH CIIOCOOBI PEILICHMS
3aJ1a4H.




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 2oda: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN

BbIYHMCJICHHS. [lonatne 00  MppaLMOHAIBHOM  YHUCIE. | PeYM, BOCIPUHUMATD (CIYyXO3pUTEIbHO U /WM Ha CIyX C y4ETOM YPOBHS

KBagparnbie kopum | JlecaTnunsie NPUOJIMKEHHUS | CIIyXOPEUYEBOTO pa3BUTHS OOYYAIOMIMXCS) W JOCTAaTOYHO BHATHO W

(22 v) HUPPALMOHAIIBHBIX YHCEIL. €CTECTBEHHO BOCIIPOM3BOJHUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JlencTBUTENbHBIE 4yHUCIa. CpaBHEHUE | JIGKCHKY, a TaKXKe JIEKCUKY IO OpraHM3aluu y4eOHOW IesTeNbHOCTH.
JNEHCTBUTEIBHBIX YHCEIL. Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
Apudmernaeckuii KBaApaTHBIA KOPEHb. JMAKTUIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIICHHSI.
VYpaBHeHME BUIA X2 = a. Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
CpoiictBa  apu()METHYECKUX  KBaJIPAaTHBIX | BOCIPOU3BOIUTH TEMATHUECKYIO M TEPMHHOJIOTUYECKYIO JEKCUKY YIeOHOH
KOpHEH. ITpeoOpa3oBanue YHCIOBBIX | AUCLUUIUIMHBI, @ TAKXKE JEKCUKY M0 OPraHU3allK yueOHOM NesTeIbHOCTH.
BBIpOKCHHH,  coaepkammx  KBajapaTHbie | DOpMyIHpOBaThE  ONpENEICHUE  KBAaJApaTHONO  KOPHA W3  YHUCIA,
KOpHU. apu(METUYECKOr0 KBaJpaTHOI'O KOPHSI.

[IpuMeHsTh oOmepanuio HW3BJICYEHHUS] KBAJpaTHOTO KOpHS U3 4MHCIIA,
UCIOJIB3YS MPU HEOOXOIUMOCTHU KaTbKYIATOP.

OneHuBaTh KBaJpaTHbIE KOPHU LEJIbIMM YHMCIAMH U JAECATUYHBIMU
IpoOsMU.

CpaBHUBaTh U YIOPSAJOYMBATH PallMOHAIbHBIE U UPPALIMOHAIbHBIE YHCIIA,
3alMCaHHBIE C IOMOIIBIO KBAaJPAaTHBIX KOPHEH.

WccnenoBath ypaBHEHHME X2 = @, HAXOOWTh TOYHBIE M IPHOIMKEHHBIE
KopHu nipu a > 0.

HccnenoBate  cBOWMCTBAa  KBA[pPATHBIX KOpPHEH, IPOBOAS
HKCIEPUMEHTHI C HCITI0JIb30BAaHUEM KaIbKYJIATOpa (KOMIIBIOTEPA).
Jloka3pIBaTh CBOWMCTBA apU(pMETHUECKUX KBaJIpaTHBIX KOPHEH; MPUMEHSATh
UX Ui IpeoOpa30BaHus BHIPAKEHUH.

BoemonusaTe npeoOpa3oBaHUsl BBIPAXKEHUM, COJAEp)KAIlMX KBaJpaTHbIE
KOpHU. BpIpaxkaTb mepeMeHHble U3 TE€OMETPHUECKUX U (PU3UUECKUX
dbopmy.

BbluncnsaTh 3HAUEHUS BBIPAXKEHUH, COJEpKAIlIMX KBaJApaTHbIE KOPHH,

YHCJIOBBIC
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HCIIOJIB3Y: MPU HCOGXOZ[I/IMOCTI/I KaJIbKYJISATOP.

Hcnone3oBaTek B X04€ pelcHHA 3adad JJIEMEHTAPHBIC IIPEACTABICHUA,
CBs3aHHBIC C HpI/I6JII/I)KéHHBIMI/I 3HA4YCHUAMU BCIIMYHH.

3HAKOMHTBECS C HCTOpHefI Pa3BUTHUA MATCMATHUKU.

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 CTENIEHH C IEJIBIM TTOKA3aTEIEeM.

@opMyIMPOBATh ONPEAEICHUE CTEIEHU C LIEIBIM ITOKA3aTEIEM.
ITpencraBnsaTh 3amuch OOJBIIMX M MaJbIX YUCENl B CTaHAAPTHOM BHJIE.
CpaBHUBaTh UKClIa U BEIUYUHBI, 3alIMCAHHBIE C UCIIOJIb30BAHUEM CTEIIEHU
10.

Hcnons3oBarhk 3ammMch 4YUCEN B CTaHAAPTHOM BUJAEC Ul BBIPAXKCHUS
pa3sMepoB 0OBEKTOB, AJTUTEILHOCTH ITPOLIECCOB B OKPYXKAIOIEM MUPE.
®opmynupoBaTh,  3alHUChIBATH B CHMBOJIIMYECKOH  dopme
WUTIOCTPUPOBATh IPUMEPAMH CBOMCTBA CTEIIEHU C LIEIbIM [T0OKA3aTEIEM.
[TpumeHnsTh CBOICTBAa CTeMEeHW Uil TpeoOpa3oBaHUS  BBIPAKCHUH,
COJIepKalluX CTENEHU C LEJIbIM I0Ka3areiaeM. BBINOIHATh ACHCTBUS C
YlC/laMH, 3allUCaHHBIMM B CTaHAAPTHOM BUZAE (YMHOXKEHHUE, JEJIECHUE,
BO3BE/ICHUE B CTEMEHb).

Auredpanyeckue KBagparusiit TPEXWIECH. Pasnoxenne | Pacno3HaBarh KBagpaTHbIM TPEXUIEH, YCTAHABIMBATH BO3MOXHOCTH €TI0
BBbIPa/KeHHS. KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIIH. pa3I0KEHUs HA MHOXKHUTEIIH.
Ksaaparusblii PacknanpiBaTe Ha MHOXUTENM KBAAPATHBINA TPEXUIIEH C HEOTPULIATEIbHBIM
TpéxuieH (7 1) JUCKPUMHHAHTOM.
Aaredpanyeckue Anrebpanyeckas JIpO0Bb. Honyctumble | 3anucbiBaTh  anreOpamdeckue  BblpakeHus.  Haxogute — obmacTh
BBIPasKCHHS. 3HAUEHUS  TIEPEMEHHBIX, BXOASIIUX B | ONPEAEICHUS PAlMOHAIBHOTO BBIPAKEHUS.
Adaredpanueckas anredbpandeckue  BbIpakeHUs.  OCHOBHOE | BBIMONHATH 4MCIOBBIE MOACTAHOBKU U BBIYMCIATH 3HAUEHUE JIPOOH, B TOM
Apodb (22 4) CBOMCTBO anreOpanyeckoi JpoOu. | YucIie ¢ MOMOUIbIO KaJIbKYJIATOpA.
Cokpaienue apooei. dopMynHpoBaTH OCHOBHOE CBOMCTBO aJIreOpandeckoi 1podu u MpUMEHSTh
CrnoxeHue, BBIYMTAHUE, YMHOXKEHHE U | €ro JJis mpeoOpa3oBaHus IpoOeH.
JIeTIeHUE anredpandecKux npobeil. | BolmonHATh AecTBUS ¢ anredpandeckuMu ApoOsIMU.
[IpeoOpa3oBanue BbIpakeHMH, cogepkaumx | [IpumensTs mpeoOpa3oBaHusl BRIpAKEHUH Ui pelleHus 3aaad. Beipaxarts
anredpanveckue Ipodu. nepeMeHHble U3 GopMyi (PU3NYECKUX, TEOMETPUUECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAIIUN).
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHSTUHA W METONOB | BbiOupaTh, NpPHUMEHATH OLEHUBaTH CHOCOOBI  CpPaBHEHMsI  4MCE,

00001meHne (6 1)

Kypca 8 kinacca, 000011eHIe 3HAHUH.

BBIYUCIICHUH, IpeoOpa30BaHMil BhIpaXKEHUH, pEIICHHUs] YpaBHEHUH.
OCyIecTBIATh CAMOKOHTPOJIb BBITTOJIHSIEMBIX JACHCTBUN U CAMOIIPOBEPKY
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pe3ysbTara BBIYUCICHUHN, TPeoOpa3oBaHMid, TOCTPOCHUH.

Pemarp 3amaun U3 peanbHON XKU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISL peLIeHUs 3a1a4 U3 IPYTuX IPeIMETOB.

Pemate TekcToBblE 3aaud, CpPaBHUBATh, BHIOUPATH CIIOCOOBI pEILIECHUS
3aJ1a4H.




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 yuebrnoco 200a: TOHUMATh, MPUMEHSITH B CaMOCTOSITEILHOM
HepaBeHCTBA. KBaJI[paTHOE YpaBHEHHUE. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIBHO W/WIU Ha CIyX C y4E€TOM YPOBHS
KBaaparubie dopmyna KOpHEH KBaJpaTHOTO YPAaBHCHHS. | CIyXOPEYEBOTO Pa3BUTHUA OOYYAIOIIMUXCS) ¥ JIOCTATOYHO BHSATHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienne  ypaBHeHuil, CBOIAIIUXCA K
KBaJPATHBIM. [Ipocreitmue JIpOoOHO-
palOHaIbHBIE YPABHEHHUS.

Pemienne TEKCTOBBIX 3a7ady C MOMOUIBIO
KBaJPaTHBIX YPABHEHUH.

€CTECTBEHHO BOCIIPOM3BOJHUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCHKY, a TaKKe JIeKCHKY IO OpraHu3alMd Y4eOHOH JeATeNbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JMAKTUIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIICHHSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OPraHU3aluy y4eOHOH 1eATeIbHOCTH.
Pacnio3naBaTh KBaJpaTHBIE YpAaBHEHHUS.

3anuceiBaTh  (QOpMYyNTy KOpPHEH KBaJpaTHOrO ypaBHEHUS; pellaTh
KBaJpaTHbIC YPABHEHHS — MTOJHBIC U HE TIOJIHBIE.

[TpoBoAUTH MpOCTEHIIINE NCCIIEIOBAHUS KBAJJPATHBIX YPaBHEHUH.

Pemate  ypaBHeHMs, CBOASIIMECS K  KBagpaTHbIM, C  IOMOIIBIO

npeoOpa3oBaHUi U 3aMEHOM MEPEeMEHHOM.

HabmtoaTe 1 aHaMM3MPOBATh CBSI3b MEXIY KOPHAMHU M KO3 dunreHTamMmu
KBaJIpaTHOI'O YPaBHEHUSI.

dopmynrpoBaTh TeopeMy Buera, a Takxke oOpaTHYIO TeOpeMy, IPUMEHATh
3TH TEOPEMBI JUISl PELICHUs 3a/1a4.

Pemarp TekcToBble 3ajauM anreOpandyeckuM CIIOCOOOM: MEPEXOAUTh OT
CJIOBECHOI (POPMYNIMPOBKM YCIOBUS 3aJauyd K aireOpandeckoi Mozenu
NyTéM COCTABJIEHUS YpPaBHEHHUS; pelIaTh COCTABJIEHHOE YpaBHEHHUE,
MHTEPIIPETUPOBATH PE3YNIbTAT.

3HAKOMUTHCS C UCTOPHEH pa3BUTHUS alnreOpsl.

YpaBuenus "
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JInneiinoe ypaBHEHUE c JIBYMsI
MEPEeMEHHbIMH, €ro rpaduk, TNpUMepbl
peLIeHUs] YPaBHEHUH B LENbIX YHUCIIAX.

PacriozHaBaTh JIMHENHBIE YPABHEHUS C IBYMS IIEPEMEHHBIMH.
Crpouts rpaduku JMHEWHBIX YypaBHEHHUH, B TOM YHCJIE HCIONb3Ys
1IU(POBBIE PECYPCHI.
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(159) Pemrenne cucrem IByX JIMHEHHBIX YpaBHEHHU | Pasinuare napajuieiabHble U IEPECEKAOIINECS IIPSIMBIE 10 UX YPAaBHEHUSIM.
¢ nByMs nepeMeHHbIMH. [Ipumepsl pemeHus | Pemate cuctemsl IByX JIMHEWHBIX YpPaBHEHMH C JBYMsS NEPEMEHHBIMU
CUCTEM HEIMHEWHBIX YPAaBHEHHMM C JBYMS | IIOJCTAaHOBKOW U CIIOKEHHEM.
IIEPEMEHHBIMH. Pemars mnpocreimue CHCTEMBI, B KOTOPBIX OJHO W3 YypPaBHEHUH HE
I'paduueckass MHTEpHIpeTalusi ypaBHEHUS C | SIBISAETCS JTUHEHHBIM.
IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEeHMH ¢ | [IpuBoauTh rpaguueckyro MHTEPIPETALUIO PEIIEHHUs] YPABHEHUS C IBYMs
JBYMS IIEPEMEHHBIMHU. IIEPEMEHHBIMU U CUCTEM YPaBHEHHM C JIBYMS IIEPEMEHHBIMHU.
Pemenne TekcTOBBIX 3agad ¢ MoMoUIblo | PemaTh TekcTOBbIE 3a/1aun alre0pandeckuM CrocoOOM.
CUCTEM YpaBHECHMM.
YpaBHeHnus u | UncnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIMpOBaTh CBOMCTBA YHCIOBBIX HEPABEHCTB, WIIFOCTPUPOBATh UX HA
HepaBeHCTBA. HepaBenctBO ¢ OgHOM  NEepeMEHHOM. | KOOPAMHATHOMN MPSAMOM, JOKa3bIBaTh aareOpanyecKu.
HepaBencrpa (14 4) JIuneitnbie HEPABEHCTBA c oaHoi | [IpumeHsATh CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3aad4.
nmepeMeHHol wu wux pemeHue. Cucremsl | Pemate JiMHEWHBIE HEPAaBEHCTBA C OJHOW TICPEMEHHOW, H300pakaTh

JIMHEWHBIX HEPABEHCTB C OJHOM MEpPEMEHHOMI
U UX pEUICHHUE.

N3obpaxenue pelieHust JIMHENHOTO
HEpAaBEHCTBA M KX CHCTEM HA YHCIIOBOU
MPSIMOM.

pEelLlIeHNEe HEPABEHCTBA HA YNUCIIOBOM IPSAMOM.
Pemrate cucTeMbl TUHEHHBIX HEPABEHCTB, NU300pakaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOU ITPSIMOH.

®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 (yHKIMOHATIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

Bbruucnate  3HaueHus — QyHKUuMH, 3agaHHBIX  (dopmyiaamu  (IIpH
HEOOXOJMMOCTH MCIIOJIb30BaTh KaJbKYJSATOp); COCTaBIATh TaOJIMIIBI
3HAYEeHUH QYHKIUH.

Crpouth 10 ToukaM rpaduku QyHKIMH.

OnuceiBaTh  CBOWCTBA (YHKIMHM Ha OCHOBe €€ rpaduueckoro
IPEJCTaBICHNUS.

Vcnonb30BaTh GyHKIMOHATIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
HccnenoBath mpuMepsl rpa@uKoB, OTPAKAIOIIKUX peaJbHbIE MPOLECCH U
asieHus. [IpuBOIUTE TpPUMEpPHI MPOLECCOB U SBICHUN C 3aJlaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrpaMMBbl JUIsl MOCTPOCHHS T'padUKOB
(GYHKIMI U U3Y4YEeHHsI UX CBOWCTB.

Dyukuuu. Yuciosbie
¢yskumnu (10 4)

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

PacniosHaBath BHIBI H3y4daeMbIX (GyHKUMN. [loka3piBaTh cXeMaTHYeCKH
M0JIO)KEHHE Ha KOOPJAMHATHOM IJIOCKOCTH TpaduKoB (YHKIMHM BHIA: Y =
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peabHbIe POLIECCHI.

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

Ipaduk GpyHkuuM y = x2,

Oyuxmmn y = x%, y = x3, y = VX, y = |x];
rpaduuecKoe pelieHue ypaBHEHHH W CHCTEM
YpaBHEHUM.

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

Hcnonb3oBate  (yHKIMOHAIBHO-TpAQUUECKUE  IMPEACTaBICHUS s
pELICHUS U UCCIIEI0BAHNS YPABHEHUN U CUCTEM YPABHEHUM.

[TpumensTh LUGPOBBIE PECYPCHI TS TOCTPOEHUS IPaUKOB HYHKLUI.

IToBTOpEHUE
00001enne (6 1)

[ToBTOpEHHE OCHOBHBIX MOHSITHH W METOJOB
KypcoB 7, 8, 9 kinaccoB, 00001IeHIE 3HAHHHA

BeiOupare, mNpUMEHATh, OLEHUBATh CIIOCOOBI  CPaBHEHHUS  YHCEl,
BBIUHCJIEHU, TPe00pa30BaHU BbIPAKEHU, PEILICHUS ypaBHEHUI.
OcymecTBIIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACUCTBUA M CaMOIPOBEPKY
pe3ynbTaTa BRIUMCICHUN, TPeoOpa30BaHUid, TOCTPOCHUH.

Pemarp 3anaun U3 peanbHON KU3HHU, IPUMEHATh MaTEMaTHYECKUE 3HAHMS
JUISL peLICHUs 3a4a4 U3 IPYTUX IPEeIMETOB.

Pemate TekcToBblE 3ajaud, CpPaBHHUBATh, BBIOUPATH CIIOCOOBI pEIICHUS
3a/1a4u.




10 KITACC

OO01ree kommuecTBO 4acoB — 136 yacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KN/MOLYJIH)

Yuciaa u | PanmonanpHble  4yucia, HWppalvoHaNbHBIE | B meueHue yuyeOHO20 200a: TIOHHMATh, MIPUMEHATH B CaMOCTOSITEIBHOMN
BbLIYHCJICHUS. qucia, KOHEYHEIE u OCCKOHEYHBIC | peYH, BOCIPUHUMATh (CIyXO3PUTEIBHO /WM Ha CIyX C Y4€TOM ypPOBHS
JleiicTBUTEIbHBIE JICCATUIHBIC Ipoow. MHOXECTBO | CIIyXOpEUYEBOIO pa3BUTUs OOYYAIOIIMXCA) W JOCTATOYHO BHATHO U
yucaa (13 4) JICUCTBUTEIbHBIX YHUCEN; JICMCTBUTEIIbHBIE | €CTECTBEHHO BOCIHPOM3BOJAUTh TEMATHYECKYI0 M TEPMHUHOJIOTHYECKYIO

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

CpaBHenue JIEHCTBUTEITBLHBIX qucen,
apudmeTnyeckue JENCTBUSA c
JNEHCTBUTENLHBIMU YHCIIAMH.

[TpubnmxEénnoe 3HAYEHUE BEJIMYMHBI,

TOYHOCTh MPUOTMHKCHHUS.
Oxkpyrnenune wuyucen. Ilpukuaka u oleHKa
pe3yJIbTaTOB BEIYMCIIEHUM.

JEKCUKY, a TaKXKe JIEKCUKY II0 OpraHM3alud Yy4eOHOW IesTeNbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JMAKTWIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIICHHSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OPraHU3aluy y4eOHOH 1eATeIbHOCTH.
PasBuBaTh npeAcTaBiIeHUsA O YHCIAX: OT MHOYKECTBA HAaTYypPAJIbHBIX YHUCEI
JI0 MHO>KECTBA JCHCTBUTEIbHBIX YACEIN.

O3HAaKOMUTBCS C BO3MOKHOCTbIO IIPEJCTABICHUS JEHCTBUTENBLHOTO YHCIA
Kak OCCKOHEYHOH  JecATUYHOH  JpoOM, NPUMEHATh JECATUYHBIC
IPUOIMKEHNS PallMOHAIBHBIX U UPPAlMOHATIbHBIX YUCEIL.

N300paxkaTh 1eHCTBUTENIBHBIE YHCIA TOUKAMHU KOOPAMHATHON HPSIMOM.
3anuchIBaTh, CPABHUBATH U YIOPSAJOYUBATH ACHCTBUTEIbHBIEC YHCTIA.
BeinonHATe, codyeras ycTHbIE M NMUCbMEHHBbIE NMPUEMBI, apupMeTHUECKUE
JIEMCTBHS C PALMOHAJIBHBIMM YHWCJIaMU; HaXOJUTh 3HAYCHUS CTENEHEH ¢
LEeIbIMA IIOKA3aTEIIMU UM KOPHEM; BBIYUCIATH 3HAYCHUS YHUCIOBBIX
BBIPAKCHUI.

IlonyyuTe npencraBieHHE O 3HAYUMOCTU JCHCTBUTEIBHBIX YHUCEN B
MIPAKTHUYECKON NeATEIbHOCTH YEI0BEKA.
AHanu3upoBaTb M JieNaTh  BBIBOABI O
JIEMCTBUTENIBHOTO YUCIIa MPY PEIICHUH 3aa4.
OKpyrJiATh [E€HCTBUTENBHBIE YHCIIA, BBINONHATH NPUKHUIKY pe3yibTaTa
BBIYMCIICHH, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAKEHUM.

3HAKOMMTHCS C UCTOPUEN pa3BUTUSI MATEMATHUKH.

TOYHOCTH  IIpU OJIMDKCHUS
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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 npoOHO-paIIOHAIBHBIX YPaBHEHHH.
Pemienue TeKCTOBBIX 3a/ad anredpanyecKum
METOJIOM.

OcBauBatp, 3alIOMUHATh U IPUMEHSTH T'paueCKUe METOJIbI IIPU PELICHUN
YPaBHEHHM, HEPABEHCTB U UX CUCTEM.

PacrnioznaBathb 1emnbie v JpoOHBIE ypaBHEHUS.

Pemarp nuHENHHbIE U KBaJpaTHbIC YPABHECHMSI, YPAaBHEHUS, CBOASAIIMECS K
HUM, IPOCTEUIINE APOOHO-PALMOHATBHBIC YPABHEHHS.

ITpenyiarate BO3MOXKHBIE CIIOCOOBI PELIEHUsI TEKCTOBBIX 3a]ad, 00CYXIaTh
UX U pelIaTh TeKCTOBBIC 33/1a4H Pa3HBIMH CIIOCOOaMHU.

3HAKOMUTHCA ¢ UCTOPUEN Pa3BUTUS MATEMATHKHU.

YpaBHeHust 7
HepaBeHCTBA.
Cucrembl ypaBHeHUil

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

OcBauBaTh U NPUMEHATH NPUEMBI PELIEHUS CHUCTEMBl ABYX JIMUHEHHBIX
YpPaBHEHUN C JByMs IIEPEMEHHBIMH W CHUCTEMBI JBYX YypaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SBJIACTCS JIMHEUHBIM.

(19 9) IBYyMsi TiepeMeHHbIMH # e€ pemienue. | Mcrnonb3oBaTh  QyHKUMOHANBHO-TpaUyecKre  MPEACTABICHHUS  JUISA
Pemenue cuctem OByX ypaBHEHUH, OAHO M3 | PELICHUS M UCCIIEIOBAaHUs YpaBHEHUH U CHCTEM.
KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOPOH | AHaTM3UPOBATh TEKCTHI 33/1ay, pPeliaTh MX alreOpanvdeckuM CIIOCOOOM:
CTEIICHH. NepeXOAUTh OT CIOBECHOH (OPMYIUPOBKM  yCIOBHUS  3aJaud K
I'paduueckas ~ wHTEpHpeTanUs  CHUCTEMBI | alreOpanvdeckoil MoJAenn IyTéM COCTABICHHS CHUCTEMBI ypaBHEHHI;
YPaBHEHHUH C IByMs IEPEMEHHBIMH. pelmars COCTaB JIEHHYIO CHCTEMY YpPaBHEHHMH; HHTEPIPETUPOBATH
pe3yibTar.
3HAKOMMTHCS C UCTOPUEN Pa3BUTUSI MATEMATHKH.
YpaBHeHus u | YUncnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurare, 3amuchiBaTh, IOHMMATh, HWHTEPIPETUPOBATH HEPABEHCTBA,
HEPaBEHCTBA. JIuneiinbie HEPAaBEHCTBA c OJIHOM | UCTIOJIB30BaTh CHMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBenctBa (21u) IIEPEMEHHOM U UX pELICHUE. BoemonHsATe  mpeoOpa3oBaHUS ~ HEPABEHCTB,  HMCHOJb30BaThb IS

CucremMpl JMHEWHBIX HEPABEHCTB C OIHOU
IIEPEMEHHOM U UX pELICHUE.

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

npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacnio3HaBaTh TMHENHBIE U KBAJPATHBIC HEPABEHCTBA.

Pemate UHEHHBIE HEPABEHCTBA, CHUCTEMBl JIMHEWHBIX HEPABEHCTB,
CHCTEMBI HEPaBEHCTB, BKIIFOYAIOIINX KBAJIPAaTHOE HEPABEHCTBO, U pelIaTh
uX; 00CYX/1aTh MOJTy4YE€HHbIE PEIICHUS.

N300paxaTh pelieHre HepaBeHCTBA U CUCTEMbl HEPABEHCTB HA YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEILIECHKE C TIOMOILBI CUMBOJIOB.

Pemats KBaJIpaTHbIE HEpPaBEHCTBA, VCTIOJIb3YS rpaduyeckue
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MMpCaACTaBJICHU.
OcBauBaTh U IIPUMCHATh HEPABCHCTBA IIPpU PCUHICHUHN Pa3JIMYHBIX 3a1a4, B
TOM YHUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX.

®Oyuknuu (21 4)

KBagparnunas ¢yHknus, e€ rpaduk
coiicTBa. Ilapabona, KOOpAMHATHI BEPIIMHEI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

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

k
]
X

I'paduxu pynknuii: y=kx,y=kx +b,y =
y=x%y=x%y=vxy=Ix

PacriosHaBate  BuAbl  W3y4aeMbIX  (QYHKIWHA;  HJUIIOCTPUPOBATH
CXEMaTHUYECKH, OOBSCHATH PACIOJIOKEHHE HAa KOOPAMHATHOW IUIOCKOCTH
rpadukoB ¢yHkuui Buga: y =kx, y=kx + b, y :g, y=x2y=x3y=vXx,
Yy = |x| B 3aBUCHMOCTH OT 3HaueHHU KOI(PPUIMEHTOB; OIMCHIBATH HX
CBOMCTBA.

PacniosnaBath kBagpaTHYHYyIO QyHKIHNIO IO hopMmyIIe.

IIpuBOaUTH NpUMEpPHI KBAJAPATUYHBIX 3aBUCUMOCTEN W3 PEAIIBHOW JKHU3HU,
(HU3UKH, TEOMETPHH.

BeusiBiisiTe 1 00001m1aTh 0COOEHHOCTH TpaduKa KBAAPATUYHON (PYHKITUH
y=x2+bx+c.

CTtpouth U M300pakaTh CXeMaTUYECKU TpauKH KBaIPATUIHBIX (YHKIUH,
3a1aHHBIX (QopMyldaMu BHAa y = ax?, Yy = ax? + @, Y = a(X + p)?,
y = ax? +bx + C.

AHanM3MpoBaTh M NPUMEHATH CBOWCTBA M3YYEHHBIX (DYHKIMH U1 WX
MIOCTPOCHHMS, B TOM YHCJIE C TOMOIIBIO MU(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 NPUMEHATh HHJEKCHBbIE OOO3HAYEHMS, CTPOHMTH pEueBbIE
BBICKA3bIBAaHUS C MCIOJIb30BAaHUEM TEPMHUHOJIOTHH, CBSI3aHHOM C MOHATHEM
IIOCJIEZI0BATENBHOCTH.

AnanuzupoBath GopMylny N-TO 4ileHa TOCJIEIO0BATEILHOCTH  HIIH
PEKYPPEHTHYI0 (OPMYILy M BBIYUCIATH WIEHBl MOCJIEI0BATEIbHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYJIaMHU.

VYcTaHaBiMBaTh 3aKOHOMEPHOCTh B TIOCTPOEHUHM MOCIEA0BATEIbHOCTH,
€CJIM BBINKICAHBI IEPBbIE HECKOJBKO €€ YJIECHOB.

Pacrnio3HaBaTh apu(MeTHUYECKyl0 M TEOMETPUUYECKYIO MPOTpPEecCUu IpH
Pa3HBIX CrIocO0ax 3aaHMs.

Pemate 3a1aun ¢ ucnosnb30BaHueM (HopMys N-To WieHa apupMeTUIecKon 1
T€OMETPUYECKON MPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh WiEHbl MOCJIEIOBAaTEIHOCTH TOYKAMU Ha KOOPAWHATHOM
IJIOCKOCTH.
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PaccmarpuBarhk npuMepbl NPOLIECCOB U SABJICHUM W3 PEAIBHON JKHU3HU,
WUTIOCTPUPYIOIIME HM3MEHEHHE B apu(METHUYEeCKOW MpOrpeccuu, B
reOMETPHYECKON IPOTPECCUH; n300paxxaTh COOTBETCTBYIOILINE
3aBHCHUMOCTH IpapuuecKH.

Pemate 3amaum, cBsI3aHHbBIE C YHCIOBBIMH ITOCIIEAOBATEILHOCTSIMH, B TOM
quclie 3aJadyd U3 peajbHOW JKM3HM C HCIHOJIb30BaHUEM LU(POBBIX
TEXHOJIOTUH (JIEKTPOHHBIX TA0JHII, TPAQUISCKOTO KAIBKYISATOpA U T.I1.).
Pemarp 3aaun Ha CI0KHBIE MIPOLEHTHI, B TOM YHCIIE 33Ja4d U3 peabHOM
NPAKTUKHU (C UCTIOIB30BAHUEM KAIBKYIIATOPA).

3HAKOMUTBHCS C UCTOPHEH pa3BUTHS MAaTEMAaTHKH.

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

00o001menue, JNEUCTBUS C JIGHCTBUTEIbHBIMM YHCJIAMH, | CIIyXOPEUEBOIO0 pa3BUTHs OOYHYAIOUIMXCS) U OMNEPUPOBATH CIETYIOLIUMHU

cHUCTeMaTH3alus YuC/IOBasl MpsAMas; MHPOLEHTHI, OTHOILIEHUS, | HOHATUSMU: MHOKECTBO, MOJAMHOXECTBO, ONEpallMd HaJ MHOXECTBAMH.

sHanmii> (22 ) IPONOPLMHU;  OKpyIJieHue, mpulnmxeHue, | Mcrnonp3oBaTh Ipapuueckoe NpeiCTaBIeHUE MHOXKECTB JUIs OINUCAHUSA
OLICHKa;  peIIeHWe  TEKCTOBbIX  3aJay | peaJlbHbIX MPOLIECCOB U SIBJICHUMN, IPU PELICHUU 3a/1a4 U3 IPYIUX Y4eOHBIX
apu(pMETHYECKUM CIIOCOOOM). MIPEAMETOB.

AKTyanu3upoBaTb TEPMHUHOJIOTUIO M OCHOBHBIE JEWCTBUSA, CBA3aHHbBIE C
YHCJIaMU: HaTypaJbHOE YHCIIO, IIPOCTOE U COCTABHOE YMUCIIA, NEIUMOCTb
HaTypaJIbHBIX YHCEIl, IPU3HAKU JEIUMOCTH, LEJI0€ YUCIO0, MOLYJIb YHCIIA,
OOBIKHOBEHHast M JecATUYHas JApoOM, CTaHAApPTHBIM BHJ YHUCIA,
apudmeTnyecKuil KBaJpaTHbIN KOPEHb.

23 o
Hpe):[YCManI/IBaCTCH IMOBTOPCHUE 3JIEMCHTOB COJACPIKAHUA yqe6H01/1 JUCHUIIIINHBI, OCBAWMBABLICTOCS Ha 1-5 rogax 06y‘l€HI/IH Ha YpOBHC 000. )_IOHYCKEICTCSI pacnpeaciicHue
JAAHHOT'O MaTe€puaia o COOTBECTCTBYIOIUM TEMATUICCKUM pa3/icjiaM, OCBaBa€MbIM Ha 6-oM rony 06y‘l€HI/I$I Ha YpOBHE 000.




Ilpeomemmnuwie pesynomamal yueonozo kypca «I'eomempus»

7 KIIACC

HavaneHble moHsTHs reomeTpuu. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buner yrnos. BeprukansHbele W CMeXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunble  @Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.
IIpumepsl CHMMETPUHN B OKPY’KAOIIEM MUPE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH.

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

CBoiicTBa W TpPU3HAKKM PABHOOEIPEHHOrO TpeyrojpHuka. IIpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMblx. Cymma  yrios
TPEYroJIbHUKA. BHEIIHME yTIiIbl TPEYTOJILHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  NPOBEACHHOW K  runoreHys3e. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM 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 FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopJla W JHaMETp, HUX CBoiicTBa. B3aumHoe
pacCIIOJIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKpYXKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B YyroJ. BrnucaHHas W onucaHHas OKPYKHOCTH
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.
IIpsimoyrosnbHas Tpanenus.

Meron ynBoeHust Menuansl. LleHTpanbHas cuMMeTpHs.

Teopema dasieca u Teopema O TPONOPIUOHAIBHBIX OTpe3kax. CpenHue
JIMHUAU TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHUKa.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npum pemeHun
PaKTUYECKUX 3a]a4.

CHHYyC, KOCHHYC, TAHT€HC OCTpPOTO yIJIa IPSIMOYTI'OJBHOTO TPEyrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30°, 45° u 60°.

Cunyc, xocuHyc, TaHrenc yrioB ot 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYyIIbI IPUBEAEHNS.

Bektop, mmmHa (MOAyJb) BEKTOpa, COHANpaBJIEHHbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPABJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpamu. Pa3noskeHue BEKTOopa IO ABYM
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HEKOJJIMHEeApHbIM BekTopaMm. KoopauHaTel BekTOopa. CKajasipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE JJISI HAXOXKIAEHUS JJIMH U YIJIOB. J[eKapTOBbI KOOPIUHATHI
Ha IUIOCKOCTH. YPaBHEHHS MPSMOU M OKPY>KHOCTH B KOOpJHMHATaX, MEPECCUCHUE
OKPYKHOCTEW U MpsIMbIX. METOJ KOOpAMHAT U €r0 TPUMEHEHHUE.

JIBUMKEHUsI TJIOCKOCTU W BHYTPEHHHE CUMMETpUU (GuUryp (dJ1eMeHTapHbIE
npeactasienus). [lapannensubiit nepenoc. [loBopor.
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9 KUIIACC

[IpeobpazoBanue momodbus. [Tomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

[Tomobue TtpeyroabHUKOB, Ko3(duimeHT noaodus. IlpusHaku momoous
TPEeyroJabHUKOB. [I[puMeHeH e MOo00usI TPU PEIICHUH MTPAKTUIESCKHUX 3a/1ad.

BrrcanHble W HEHTpalbHBIC YTJIBI, YTOJ MEXKIY KacaTelbHOW M XOpAOH.
Yroel  MeXIy ~XOoplaMH M CEeKyIIUMH. BrucaHHble ©  ONWCaHHBIC
4eTHIPEXYTOMPHUKNA. B3auMHOe pacmoiiokeHue ABYX OKpyxkHocTed. Kacanue
oKpykHOCTel. OOI111e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

Teopema o0 mnpou3BEeACHUHM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaApaTe KacaTelbHOM.

Pemenne TtpeyronbHukoB. TeopemMa KOCHMHYCOB U TeOpeMa CHHYCOB.
Pemenne mpakTHYecKMX 3amad C HCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

CaoiicTBa miomiaae reomeTpuueckux ¢uryp. @opmysbl s TUIONIAAH
TpPEYroJibHUKA, Mapajuienorpamma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Brruucnenue miomaei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

[IpaBunbHbIlE MHOTOYroJibHUKH. JliMHAa OKpyKHOCTU. ['pagycHas w
paauaHHasi Mepa yriia, BBIYUCICHUE IJIMH YT OKpykHocTei. [lmomans kpyra,
CEKTOpa, CETMEHTA.

10 KUIACC

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

[TogoOue TpeyroabHUKOB, Ko3hduiment nogodud. IIpuszHaku noaoOus
TpEYroJIbHUKOB. [IpuMeHeHne moqooust mpy pereHny MPakKTHUYEeCKUX 3a/1a4.

BrincanHble M UEHTpaJbHBIE YTJIBI, YIrOJl MEXKIY KacaTellbHOM U XOpIOH.
Yrael  Mexay XopaaMM M CeKylUMMH. BrnucaHHble W ONUCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HByX OKpykHocTted. Kacanue
OoKkpyx)HOCTeH. OOIIMEe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

Teopema O MNpPOU3BENECHHH OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEICHUHU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJAPATE KACATEIbHOM.

Pemienne tpeyrosbHukoB. Teopema KOCMHYCOB W TEOPEMA CHHYCOB.
Pemienre mnpakTUYECKUX 3aJa4 C UCIOJb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

CroiicTBa miomaneii reomerpudeckux ¢uryp. @opmynasl A IUIOMIATU
TpPEyroJibHUKa, Napajenorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
noJ00HBIX (Uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOM
Oymare.

[IpaBunbHBIE MHOrOYroJIbHUKM. JlmmHa OKpykHOCTH. ['pamycHas wu
paaraHHas Mepa yria, BBIUHCIEHUE JJIMH Oyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.



Temarrueckoe MIaHUPOBAHUE 110 TEOMETPHH MIPEACTABACHO 110 rojgam ooyuenus (7—10 kiacchr).
OcHOBHBIE BUbI JE€ATEILHOCTH O0YYAIOIIMXCS MEPEUUCICHBI TPU U3YYCHUH KaXK0M TEeMbl U HAMPABIJICHbI HA JOCTUXKEHUE
TUTAHUPYEMBIX pe3ylbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXET OBITh PaCIIMpPeH WIM COKpalléH — C y4EToM

BO3MOXHOCTEH M OrpaHUYEHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPHU MATOJIOTHH CITyXa.

7 KIIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.

Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
IIpocreiimmue [Ipocreiimme  reomeTpuueckue OOBEKTHI: | B meuenue yuebHoeo 200a: TMOHUMATh, MPUMEHSTH B CaMOCTOSITEIBLHOM
reoMeTpuyecKue TOYKH, MpsIMbIE, Iy4un H yIIIbl, | PeUd, BOCIIPUHUMATH (CIIYXO3PUTENbHO W/UIM Ha CIyX C Y4ETOM YPOBHS
durypsi 71 HX | MHOTOYTOJIbHUK, JIOMaHas. CIIyXOpEUYEBOTO pa3BUTUS OOYYAIONIMXCSA) © JIOCTATOYHO BHATHO U
cBoiictBa. U3mepenne | CMeXHBIE U BEPTUKAIbHBIE YTJIbI. €CTECTBEHHO BOCIPOHM3BOJAUTH TEMAaTHUYECKYI0 U TEPMHHOJIOTHYECKYIO
reoMeTpu4YecKux Pabora ¢ mpocTelmumMu 9epTeRaMu. JEKCUKY, a TakKKe JIEKCUKY [0 OpraHu3alid Y4eOHOU AesITeIIbHOCTH.

Beau4uH (14 4)

N3mepenue NUHEWHBIX U YIJIOBBIX BEJIUYUH,
BBIYHMCIICHHE OTPE3KOB U YTJIOB.

[lepumerp u muomans GUryp, COCTAaBICHHBIX
U3 MPSIMOYTOJIbHUKOB.

Beimonuate ¢oHeTnueckyo 3apaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JMAKTWIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIICHHSI.

Ilo oxonuanuu kadcoou yueOHOU uemeepmu: BOCHPUHUMAThb HAa CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OpPraHU3aluy y4eOHOH 1eATeIbHOCTH.
@OpMyJIMPOBAaTH OCHOBHBIE ITIOHATHS U OIIPEICIICHHUS.

Pacnio3HaBaTh H3y4deHHbIE TeOMeTpUYecKHue (GUTYphl, ONPEeNeNsITh HuX
B3aMMHOE PACIIOJIOKEHUE, BBIIIOIHATD YEPTEXK 110 YCIOBHIO 3aa4H.
IIpoBOAUTE POCTENIINE IOCTPOCHUS C IIOMOLIBIO LUPKYIIS U JIMHEUKU.
N3mepsaTe JMHEHHBIE W YIVIOBBIE BEJIMYMHBI TE€OMETPUYECKUX U
NPAaKTUYECKUX OOBEKTOB.

Omnpenensars «Ha IJ1a3» pa3Mepbl peabHbIX 00BEKTOB, IPOBOAUTH IPyOyIO
OLICHKY UX pa3MEpOB.

Pemate 3a1aun Ha BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Pemmate 3a1aun Ha B3aUMHOE PaCIoONOKEHUE TEOMETPUIECKUX UTYD.
[IpoBoauTh KiIacCU(UKALUIO YIJIOB, BBIYHUCIATH JIMHEWHBIE U YIJIOBHIE
BEJIMYMHBI, IPOBOIUTH HEOOXOMMBIE TOKa3aTeIbHbIE PaCcCyKICHHUS.
3HAKOMUTBCSI C HCTOPUEN pa3BUTUS TEOMETPHH.

TpeyronbHuku (22 )

Ilonsatue o paBHBIX  TPCYroJibHHUKAaX U

Pacno3naBath napbel paBHBIX TPCEYIOJIbHUKOB Ha T'OTOBBIX YCPTEKAX (C
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MEpPBUYHBIE  TIPEJCTABICHUS O  PaBHBIX
(KoHTpY?HTHBIX) ¢urypax. Tpu mnpuzHaKa
pPaBEHCTBA TPEYTOJILHUKOB.

[Ipu3znaku  paBeHCTBA  MPSIMOYTOJIBHBIX
TPEYTOJTHHUKOB. CBo#iCTBO MeTMaHbI
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
PaBEHCTB TPEYTOJbHUKOB.

®opMyIMpoBaTh  OMpPENENCHHs:  OCTPOYIOJIBHOTO,  TYMOYTOJBHOTO,
NPSMOYTOJIBHOTO, PAaBHOOEIPEHHOIO, PAaBHOCTOPOHHETO TPEYroJbHUKOB;
OMCCEKTPUCHI,  BBICOTHI,  MEIUaHbl  TPEYrOJbHUKA;  CEPEIUHHOTO

NEPIEHANKYIISIpa OTPE3Ka; IEPUMETPa TPEYTOJIbHUKA.

®opmynupoBaTh CBOHCTBA M IPU3HAKK PAaBHOOEAPEHHOTI'O TPEYTOJIbHHKA.
CTpouth dYepTeku, pemaTh 3aJaud C MOMOLIbI0 HAXOXJIEHHUS paBHBIX
TPEYrOJIbHUKOB.

[TpuMeHATh TNpPHU3HAKK PABEHCTBA NPSAMOYTOJBHBIX TpPEYrOJbHHKOB B
3aja4ax.

Hcnonp30Bate u(pOBBIE pecypehl I UCCIETOBAHMS CBOMCTB N3y4aeMbIX
duryp.

3HAKOMUTbHCS C UCTOPUEH pa3BUTHS FEOMETPUH.

IMapanyeabHbie
npsiMble, CyMMa yIJI0B
Tpeyroabuuka (14 1)

[TapannensHble NpsAMbIC, X CBOMCTBA, [14ThIi
noctynar EBximpma.  Hakpecr nexamue,
COOTBETCTBEHHbIE W OJHOCTOPOHHME YIJIbI
(ob6pa3oBaHHbIE npu NepeceyeHn !
napajuleNbHBIX MPSAMBIX cekyriei). [IpuszHak
MapaJUIEIbHOCTH MPSIMBIX 4Y€pe3 PaBEHCTBO
pacCTOAHUM OT TOYEK OJHOW MpsAMOU 10
BTOPOM NPSMOM.

®opmynupoBaTb  MOHATHE
IIPAKTUYECKUE TPUMEPHI.
N3yuaTh cBOMCTBA yrioB, 00pa30BaHHBIX MPH MEPECEUEHUH MapalIeIbHbIX
MPSAMBIX CEKYIIEH.

IIpoBoauTh 10Ka3aTenbCTBA MAPAJUIENBHOCTH ABYX NPAMBIX C IOMOIIBIO
YIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH FTUX MPSAMBIX TPEThEH NPAMOI.
Bb4ucasTe CyMMy YITIOB TPEYTOJIbBHUKA U MHOTOYTOJIbHUKA.

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

napauiCJIbHbIX IIPSAMBIX, HaxoauTb

Cymma YTJIOB TPEYroJIbHUKA W | 33]1a4axX C HCIOJb30BAaHUEM TEOPEM O CyYMME YIJIOB TPEYTOJIbHMKA M
MHOTOYT'OJIbHUKA. MHOT'0- YTOJIbHUKA.
BHelHue yriel TpeyrojabHUKa. 3HAKOMMTHCS C UCTOPUEN Pa3BUTHS TEOMETPHH.
OKpy:KHOCTH M KpYTI. | OKpy>KHOCTb, XOpAbl U JauaMeTpbl, ux | DopMynupoBaTh OINpeAeNeHUs: OKPYKHOCTH, XOpIbl, JAUaMeTpa U
I'eomeTrpuueckue cBoiictBa. KacarenbHass K OKpPYKHOCTH. | KacaT€JIbHOM K OKpYXHOCTU. M3ydaTh MX CBOWCTBA, IPHU3HAKU, CTPOUTH

nocrpoenus (14 4)

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

YEPTEXKH.
HccnenoBaTh, B TOM YUCIE UCHOJB3Yd LU(POBBIE PECYPChI: OKPYKHOCTb,
BIIMCAHHYIO B YTOJI; IIEHTP OKPYXKHOCTH, BIIMCAHHOM B yroJl; paBEHCTBO
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F€OMETPUYECKHUE MECTA TOYEK.
OKpy»KHOCTB, OIMCaHHAas OKOJIO
TPEYroJIbHUKa. BrnucaHHas B TpeyrojbHUK
OKPY>KHOCTb.

[Ipocreiiune 3axa4n Ha IOCTPOEHUE.

OTpE3KOB KacaTeIbHbIX.
Ucnonb3oBars Meron I'MT mnst nokazaTenbcTBa TEOPEM O NEPECEUECHUU
OUCCEKTpUC YIJIOB TPEYrojbHUKAa M CEPEIWHHBIX MNEPHEHIUKYISPOB K
CTOpPOHaM TpeyrojabHukKa ¢ moMmouipo ['MT.

OBnaneBarh TMOHATHUAMU BIMCAaHHOW M ONMCAHHOM  OKpYXKHOCTEH
TPEYroJIbHUKA, HAXOUTh LEHTPBI 3TUX OKPYKHOCTEH.

Pemarb OCHOBHBIE 3aJauu Ha IIOCTPOCHME: yIJa, PABHOIO JAHHOMY;
CEpPEeIMHHOr0 MEPIEeHINKYJSpa TaHHOIO OTpe3Ka; MPSAMOW, IMPOXOMSIIEH
yepe3 JaHHYI0 TOUKY U EPIEHAUKYIIPHON JaHHON IPSIMON; OMCCEKTPUCHI
JTAHHOT'O yTJja; TPEYrOJbHUKOB 0 PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS TEOMETPUH.

O06o00menue
cUcTeMaTH3auusl
HU3y4EeHHOr0
MartepuaJa (4 4)

[ToBTOpenne u  00OOIIEHHE  OCHOBHBIX
MOHATUI U METOJ0B Kypca 7 Kiacca.

Pemate 3ajayM Ha TIOBTOPEHHE, WUIIOCTPUPYIOIIME CBA3U MEXKIY
Pa3IMYHBIMU YaCTAMHM Kypca.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 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 yuebnoeo 200a: TOHUMATh, MPUMEHSTH B CAaMOCTOSITEIBHOM
(15 9) YacTHbie ciydau rapajuieJIorpaMMOB | p€4YHd, BOCIPUHUMATh (CIYyXO3pUTEIBHO W/WIIM Ha CIIyX ¢ Y4€TOM ypPOBHS
(mpssMOyTONBHUK, poMmO, KBaapaT), UX | CIyXOPEYEBOrO0 pa3BUTHUA OOYYAIOIIMUXCS) M JOCTATOYHO BHATHO U
MPU3HAKU H CBOIiCTBA. Tpanernus. | €CTECTBEHHO BOCIPOU3BOJUTh TEMATHYECKYID) W TEPMHUHOJIOTHYECKYIO

PaBHOOOKAs ¥ IPAMOYTOJIbHAS TPATCIUH.
YaBoeHue MEIHAaHEL. [lenTpanbHas
CUMMETPHUSL.

JEKCUKY, a TaKXKe JIEKCUKY II0 OpraHM3alud Yy4eOHOW IesTeNbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb HA CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OPraHU3aluy y4eOHOH 1eATeIbHOCTH.
N300paxaTh U HaXOIUTh HA YepTekaxX YEThIPEXYTOJbHUKHU Pa3HbIX BUJOB
U MX JICMEHTHI.

@®opMynupoBaTh ONpPEACNCHHs: IapajuleorpaMma, IpsIMOYroJbHHKA,
poMmba, KBajpaTa, TpalelUuHd, PaBHOOOKOM Tpamenuu, HOpsSMOYIOJIbHOM
Tpaneuuu.

Jloka3pIBaTh M MCIHOJIB30BaTh MPU PELIEHUM 3aJad MPU3HAKU U CBOMICTBA:
napajjiesiorpaMMa, —IpsMOYTOJIbHUKA, pomOa, KBajpaTa, Tpaleuuu,
PaBHOOOKOI Tparnenuu, NpSMOYTOJIbHOM Tparenuu.

[TpuMeHsITh METO/ YIBOEHUSI MEIUAHbI TPEYTOJIbHUKA.

Hcnonb3oBathk U(POBBIE pecypehl Ui UCCIEA0BAaHMS CBOMCTB N3ydaeMbIX
¢uryp.

3HAKOMMTHCS C UCTOPUEN Pa3BUTHS TEOMETPHH.

Teopema @ajsieca u

TeopemMa
NMPONOPUHOHAIBHBIX
orpe3kax (10 4)

o

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

TeopemMa 0

[IpoBOINTE TOCTPOEHUS C TIOMOIIBIO IUPKYJId W JIMHEHKH C
ucronb3oBaHue TteopeMbl Paneca U TEOPEMBl O IMPOMOPLUOHAIBHBIX
OTPE3KaX, CTPOUTh YETBEPTHIN MPONOPIUOHAIBHBINA OTPE30K.

IIpoBoauTh  1OKA3aTEIbCTBO TOTO, 4YTO MEIHMAHbl  TPEYrOJILHUKA
IIEPECEKAIOTCS B OJHOM TOYKE, W HAXOAUTh CBA3b C ILIEHTPOM Macc,
HaxOJWUTh OTHOILIEHUWE, B KOTOPOM MEJIMAaHbl JEJIATCA TOYKOM MX
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CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

HIepPECCUCHUS.

Teopema IIugaropa u
HayaJja
Tpuronomerpuu (12 4)

Teopema I[lucdaropa, e€ mgoka3aTeNnbCTBO H
npuMenenue. O6parHas Teopema ITudaropa.

Onpenenenue TPUTOHOMETPUUECKUX
byHKIUH OCTpOro yria,
TPUTOHOMETPHUUECKUE COOTHOILIEHUS B

IPSIMOYTOJIBHOM ~ TpeyrosibHUKe. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO.

CooTHomIeHNss  MeXIy  CTOpOHaMHM B
MPSIMOYTOJIBHBIX TPEYIOJbHUKAX C yIJlaMH B

45° u 45°; 30° u 60°.

Joka3eiBath Teopemy Iludaropa, ucmonb3oBath €€ B NPAKTHUECKUX
BBIYHUCIICHUSIX.

DopMyIHpPOBaTh ONPEISICHUS TPUTOHOMETPUYECKUX (QYHKIIHH OCTPOTO
yIJ1a, IPOBEPATh UX KOPPEKTHOCT.

BbIBOIUTE  TPUTOHOMETPUYECKHE COOTHOLICHHWS B  IPSIMOYIOJBHOM
TPEYrOJIbHUKE.
HccenenoBath  COOTHOLIEHUS MEXKAY CTOPOHAMM B IIPSMOYTOJIBHBIX

TpeyroipHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

Hcnonp30Bare (GOpMYJIbl MPUBEACHHUS U OCHOBHOE TPUIOHOMETPHUYECKOE
TOXJECTBO ISl HAXOXKACHHSI COOTHOLICHHI MEXKY TPUTOHOMETPHUYCCKUMHU
(GYHKIHMSIMHU pa3IMYHbIX OCTPBIX YIJIOB.

[TpyMeHSTh MOJTYYCHHBIC 3HAHUS U YMEHHSI IIPH PEIICHUHU MTPAKTHISCKUX
3a/1a4.

3HAKOMUTHCS C UCTOPUEH pa3BUTHUSI TEOMETPHH.

HdexapToBbI
KOOPJAUHATBI
miockoctu (10 v)

Ha

JlexapToBBI TOUEK Ha
IIJIOCKOCTH.

VYpaBHeHHe NpsAMOil. YTII0BOH KO3((DUIMEHT,
TaHIE€HC YIVIa HaKJIOHA, NapaJUIeJIbHbIE U
MIEPIEHIUKYIIAPHBIE MIPSIMBIE.

VYpaBHenue  okpyxHocTH.  Haxoxnenue
KOOpJAMHAT TOYEK IEPECEUYECHMs] OKPYKHOCTH
U IIPSIMOIA.

Meron KOOpAHMHAT
r€OMETPUYECKHX 3a/1a4.
Hcnonp3oBanue  meTona

IMPAKTUYCCKUX 3aJadax.

KOOPpAHWHATBI

npu peleHnn

KOOpAuHAaT B

B meuenue yuebnHozo 2o0a: TOHUMATh, MPUMEHITh B CAMOCTOSATEIHHON
peYH, BOCIIPUHUMATH (CIYXO3PUTEIHHO W/WIM HA CIyX C Y4€TOM ypPOBHSA
CIIyXOpPEUeBOr0 pa3BUTHUS OOYyUYaIOUIUXCS) W JOCTAaTOYHO BHSITHO U
€CTECTBEHHO BOCIIPOM3BOJAUTh TEMATHYECKYI0O M TEPMHHOJIOTUUYECKYIO
JIEKCUKY, a TaKXe JEeKCHKY IO OpraHu3alud Yy4eOHOW AedaTelbHOCTH.
Boimonasate ponernueckyro 3apsaky. Mcmons3oBarh JakTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIbHOTO CPE/ICTBA OOIIICHHUSI.

Ilo okonuanuu kadxcooi yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIPOU3BOJNTh TEMATUYECKYIO U TEPMHUHOJIOTHUECKYIO JIEKCUKY YUeOHOM
JTUCLUTIIMHBI, a TAK)KE JIEKCUKY 110 OpTraHU3aI[iu yueOHOU eITeTbHOCTH.
OcBauBaTh NOHSTHE MPSMOYTOJIBHOW CHCTEMBbI KOOPAMHAT, JEKApPTOBBIX
KOOPJIMHAT TOYKH.

BbIBOIUTE ypaBHEHUE NPSAMON U OKPYKHOCTH. BbIANATh MOJMHBIN KBaApat
JUIST HAXOXKJICHUS IIEHTPa B paauyca OKPYKHOCTH 110 €€ YPaBHEHHIO.
Pemate 3agauM Ha HaXOXKJAEHHE TOYEK MEpPECeUEHUs TMPSAMBIX U
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OKPYKHOCTEH C MOMOIIBI0 METO/1a KOOPAMHAT.

Hcnonp30BaTh CBOMCTBA yrioBoro ko3dduimeHra npsamMon mpu penieHun
3aj1a4, JJIsl OTIPEICIICHUS] PACTIONOKCHHSI TIPSMOTA.

[TpuMeHSITh KOOPAMHATHI TIPU PEIICHUH F€OMETPUYCCKUX U MPAKTHICCKUX
3ama4, i1 TOCTPOCHUS MATEeMAaTHYECKUX MOJCNEH peanbHBIX 3a1ad
(«MeToa KOOpIUHATY).

[Tonb30BaThCs IS MOCTPOCHUS U UCCIICIOBAHMN IU(DPOBBIMU PECYPCAMHU.
3HAKOMUTHCS C HICTOPUCH Pa3BUTHS T€OMETPHH.

JABUKeHUS MJIOCKOCTH
(79

[ToHsiTHE O NIBUKEHHUH TUIOCKOCTH.
[TapannensHbli  MEpPEHOC,  MOBOPOT U
cumMeTpusi. OCH U IEHTPBI CHMMETPHH.
[Ipocreiine npuMeHEHUsI B PELLICHUH 3a/1a4.

Paz0buparh nmpumepsl, WLTIOCTPUPYIONINE TOHITHS IBUKCHHS, [IEHTPOB U
ocell CHMMETPHHU.

®opMynupoBaTh ONpPENEICHUsI TMapaUIeIHbHOIO IEPEeHOca, IMOBOPOTa H
0CEeBOM CHMMETpPUHU. BBIBOAWUTH HMX CBOWCTBA, HAXOJUTH HEIOJBHKHBIC
TOYKH.

HaxoauTb HeHTpBl U OCH CUMMETPUI IpocTerux Guryp.

[TpuMeHsITh MapaUIebHBIA TIEPEHOC W CHUMMETPUIO IPH  PEIICHUU
r€OMETPUUYECKHX 3a/1a4 (pa30ouparh MPUMEPHI).

Vcnonb30Bath 1)1 MOCTPOCHUS U UCCIICAOBaHNUN ITU(POBBIC PECYPCHI.

BexTopsI (8 1) OnpeneneHne  BEKTOPOB,  ClOXEeHME U | Mcrnonb3oBaTb BEKTOpPBl KaK HaIIPAaBJICHHBIE OTPE3KH, HCCIEN0BATh
pa3HOCTb BEKTOpPOB, YMHOKEHUE BEKTOpa Ha | TeOMETpUUYECKUH (1epemenieHue) 1 pusndeckuil (Cuiia) CMbICIIbI BEKTOPOB.
YHCIIO. 3HaTh ONpPENEICHHS] CYMMBI M Pa3HOCTH BEKTOPOB, YMHOKEHUS BEKTOpa Ha
Ou3nyeckuii M TIeOMETPUUYECKHUH CMBICI | YUCIIO, MCCIEA0BAaTh T'€OMETPUYECKUNH U (U3NYECKUH CMBICIBI ATHX
BEKTOPOB. ornepaunuil.
Paznoxenue BEKTOpa o nByM | Pemate reomerpuueckue 3aJ1auu ¢ UCIOJIb30BaHUEM BEKTOPOB.
HEKOJUIMHEapHbIM  BeKkTopaM. KoopanHatel | PacknaznpiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonp30BaTh CKaJspHOE MPOM3BEJIECHUE BEKTOPOB, BBIBOAUTH €r0
CkansipHOE€ TPOM3BEINEHHE BEKTOPOB, €ro0 | OCHOBHBIE CBOWCTBA.
MIPUMEHEHUE I HAXOX/IECHUS JUIMH U YIJIOB. | BRIUMCHATH CyMMy, pa3HOCTb U CKaJIIPHOE IPOU3BEJIECHUE BEKTOPOB B
Pemenue 3ana4 ¢ MOMOIIBIO BEKTOPOB. KOOpJMHATaXx.
[IpumeneHune BeKTOpOB AJsl perieHus 3anad | [[puMeHsTh cKaisipHOe MPOU3BEICHHE ISl HAXOXKACHUS UTUH U YTJIOB.
KMHEMAaTUKH U MEXAHUKH.

O06001meHune u | [JoBTOpEeHNE OCHOBHBIX MOHATHI M METONOB | Pemare 3amaun Ha TOBTOPEHHE, WJUIFOCTPUPYIOLIIME CBSI3M  MEXKIY

CHCTeMaTH3alUs KypcoB 7 U 8 KJIacCOB, 000011IeHIe 3HAHUH. pa3IMYHBIMH YaCTSAMU Kypca.

H3Y4YEHHOI0
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maTepuaJa (6 u)




9 KJIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IIpeodpa3oBanue
noxoous. Ioxoounie
TPeyroabHuKu.(124)

[Tonsarue o mpeoOpa3oBaHUM 1TO1O00US.
COOTBETCTBEHHBIE  JJIEMEHTHI  MOJOOHBIX
¢uryp. IlogoGuble TpeyronbHUKH. Tpu
IpU3HaKa M0J00HS TPEYTrOJIbHUKOB.
IIpakTueckoe NpUMEHEHHE

OcBauBaTh MOHATHE MTPEOOPa30BAHUS TOJOOHS.

HccnenoBaTh  OTHOIIEGHME  JIMHEHHBIX ~ DJIEMEHTOB  (GUIYyp  IIpH
npeoOpa3oBanuu noAoous. Haxoauts nmpumMepsl moA00Hus B OKpYXKaromei
JeWCTBUTEILHOCTH.

HaxonuTe momoOHbIE TPEYrodbHUKH HA TOTOBBIX YEPTEkKaX C yKa3aHUEM
COOTBETCTBYIOLIHUX MPU3HAKOB MOI00HS.

Pemate  3amaum  Ha  TOAOOHBIE  TPEYrOJBHUKH C  IOMOUIBIO
CaMOCTOSATENIFHOTO TOCTPOCHUS 4YepTeKEeH W HaXOXKACHHUS TOITOOHBIX
TPEYTOJILHUKOB.

[TpoBoANTH TOKA3aTENBCTBA C UCIIOIB30BAHUEM IIPU3HAKOB ITO100MS.
Jloka3bIBaTh TpH MPHU3HAKA MTOI00MS TPEYTOIBHUKOB.

[lpuMeHATh TONy4YEeHHBIC 3HAHUS TPHU PEHICHHH T'€OMETPUYECKUX |
NPAaKTUYECKHX 3a/1a4.

3HaKOMUTbHCS C UICTOPUEH Pa3BUTHUS T€OMETPHH.

Yriabl B OKpY:KHOCTH.

Brnucannble )/
ONMUCAHHDLIE
4eThIPeXyroJbHUKH.
Kacareabnbie K

okpyxkHocTu. Kacanue
oKpy:kHocTei (16 )

Bnucannple W LEHTpalbHbBIE YIUIBI, YIoOJl
MEXIy KacaTeJIbHOW U XOpIAOU. YTJIbI MEXKIY
XOpJaMU U CEKYLIUMHU.

BrnincanHneie u OIMCAHHBIC
YETBIPEXYTOJIBHUKNA, WX  IPU3HAKK U
ceoicTBa. IlpuMeHeHHE DTHUX CBOWCTB IIpU
pEeLIeHNU TEOMETPUYECKUX 3a/a4.
B3anmuoe pacIoyoKeHue
OKpykHOCTeH. KacaHne okpyKHOCTEH.

JIBYX

B meuenue yyebnoco 2o0a: TOHMMaTh, NPUMEHITH B CAaMOCTOSTEIbHON
peuu, BOCOPUHUMATD (CIYXO3PUTEIBHO U /MM Ha CIyX C YYETOM YpOBHS
CIIyXOpPEUeBOIr0 pa3BUTUS OOy4alOlUXCS) W JOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOAUTh TEMATUYECKYHD U TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKXKe JIEKCHKY IO OpraHu3alld Y4eOHOH MAeATEeNbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIECHHUS.

Ilo oxonuanuu kadcoou yueOHOU uemeepmu: BOCHPUHUMAThb HA CIyX U
BOCIPOU3BOJUTH TEMATUYECKYIO U TEPMHHOJIOTMUECKYIO JIEKCUKY Y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY MO0 OPraHU3aluu Y4eOHO! AeSTelNbHOCTH.
@opMyIHpPOBaTE OCHOBHBIE ONPENEIEHUS, CBSI3aHHBIE C YIJIAMH B Kpyre
(BIMCaHHBIN YToJI, IEHTPAJIbHBIN YToI).

Haxonute BHMCaHHBIE YIJIbI, ONUpPAOLIMECSs HA OJHY AYTY, BBIYUCIATH
YIJIBI ¢ TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX, TEOPEMBI O BIIMCAHHOM
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YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIILHOM YTJIE.

HccnenoBaTh, B TOM YUCIIE C TOMOIIBIO HU(DPOBBIX PECYPCOB, BIMCAHHbIE
Y OIIMCaHHBIEC YETBIPEXYTOJIbHUKH, BBIBOAUTH UX CBOMCTBA U IIPU3HAKHU.
Mcnosb30BaTh 3TH CBOMCTBA M IPU3HAKU ITPH PEILICHUN 3a]aY.

Tpuronomerpus.

TeopeMbl KOCHHYCOB
H cuHycoB. Pemenue
TPeyroJbHuKoB (12 v)

Omnpenenenue TPUTOHOMETPHUYECKUX
¢ynkuuit yrmos or 0 mo 180°. Kocunyc u
CUHYC MpAMOro u Ttymoro yrina. Teopema
kocuHycoB. (O000mEHHAs) TeopeMa CHHYCOB
(c paauycoM ONMCaHHOW OKpPYXXHOCTH).
HaxoxneHue JUIMH CTOPOH M BEJHMYWH YIJIOB
TPEYTOJILHUKOB.

dopmyia TIOMAAN TPEYTrOJIbLHUKA Yepe3 JBeE
CTOpPOHBI M yroia Mexay Humu. Dopmyna

IUIOIAI!  YETHIPEXYrONIbHUKA 4Yepe3  ero
AWaroHajaiv U yroj MCxay HUMHU.
[IpakTHueckoe TpPUMEHEHHE JOKAa3aHHBIX
TEOPEM.

@opMynupoBaTh ONpPEACICHUS] TPUTOHOMETPUYECKUX (DYHKIMHA TYNBIX U
NOpsIMBIX YIJIOB. BBIBOAUTH T€OpeMy KOCHHYCOB U TEOpPEMY CHHYCOB (C
paznycoM ONMCAHHON OKPY>KHOCTH).

Pewmate TpeyroibHUKH.

Pemarp npakTuueckue 3aJauu, CBOJASILUECS K HAXOXACHUIO PA3INYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.

MeTtpuueckne
COOTHOIIIEHUS B
okpyxHoctu (10 u)

TeopemMa O mIpOW3BEAEHUU OTPE3KOB XOPA,
TeopeMa O MPOU3BEJCHUH OTPE3KOB CEKYILHUX,
TeopeMa 0 KBaJparTe KacaTelbHOM.
[IpumeHeHne B pELIEHUH T'€OMETPUUYECKUX
3aj1a4.

BbIBOIUTE METpUUECKUE COOTHOIICHUS MEXAY OTPE3KaMU XOp/[, CEKYILUX
M KacaTelbHBIX C WCIIOJIb30BAHUEM BITMCAHHBIX VYIJIOB W TOJOOHBIX
TPEYTrOJIbHUKOB.

Pemate reomerpuueckue 3agaud M 3aJa4d W3 PEATBHOM JKHU3HHU C
MCIOJIb30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB.

ILnomanm.
Haxoxnenune
nJjiomaaen
TPEyroJibHMKOB "
MHOI0YT0JIbHBIX
¢uryp. ILnomanu
no00HBIX puryp

(10 9)

[TonsiTue 06 00IIEH TEOPHH TUIOIIAIN.
@opmynbl Ui IUIOMIAAH  TPEYroJIbHUKA,
napauienorpamma. OTHOIICHUE TUIOIIAACH
TPEYTOJLHUKOB C OOIIMM OCHOBAaHUEM WU
00IIIEHA BBICOTOM.

Boruncnenne mimomaneil CIoKHBIX  (UTYD
4yepe3 pa30reHne Ha YacTH U JOCTPOEHHE.
[Tnomanu duryp Ha kier4aroi dymare.
[Tnomanu mnonoGHBIX ¢uryp. Beruncinenue
wiomaned.  3agayd ¢ TPAKTHYECKUM
comepxaHueM. PereHue 3amad ¢ MOMOIIBIO

OBnazeBaTh MEPBUYHBIMU MPEJACTABICHUSIMUA 00 OOIIEH TEOPHH TIIOMIAIN
(Meps1), (GOpMyNIHpPOBATH CBOWCTBA IUIOLIAAN, BBICHATH WX HATJISIHBIN
CMBICII.

BeBonute  Qopmysnbpl  miom@aaM  mapajienorpamMmma,  TpeyroJibHHKa,
Tpanenuu u3 GopMyIibl TUIOMIAAN MPSIMOYTOJIbHUKA (KBaApaTa).

BreiBonuTh QopMysbl MIOMIAAM BBIMYKIOTO YETHIPEXYTOJbHUKA Yepes3
JIMAarOHAIIA U YTOJI MKy HUMH.

Haxomute muomanu ¢uryp, u300pak€HHBIX Ha KiIeT4atod Oymare,
MCIIOJIb30BaTh Pa30MEeHNE Ha YaCTH U JOCTPOCHUE.

Pa3Oupath mpuMepsl HCHONB30BaHUS BCIOMOTATEIbHOW TUIOMIATN IS
pEIIeHUs] TEOMETPUUIECKUX 3aJ1ad.
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METOJa BCIIOMOTAaTEIbHOM mIomanu.

HaxomuTh muomaay mogo0HbIX Guryp.
BbIUucisaTh miomany pa3iuaHbIX MHOTOYTOJIBHBIX (QUTYP.
Pemarp 3a1aun Ha 1106 C TPAKTHYECKUM COJICPIKAHUEM.

IIpaBuibHbIE
MHOI0YT0JIbHUKH.
JIMHAa OKPYKHOCTH U
oAb Kpyra.
Bobrunciienue
miomazuei (6 1)

IIpaBriIbHBIE MHOTOYIOJIBHUKHU, BBIYHACICHHE
UX DJJeMeHTOB. Yucio m W JIiIuHA
OKPY’KHOCTH. /JInMHa JOyru OKpYKHOCTH.
Pannannas mepa yrina.

[Tnomanp Kpyra u ero 3J€MEHTOB (CEKTOpa U
cermMenTta). Brruncnenue miuomaneit ¢uryp,
BKJIIOYAIOIIUX JIEMEHTHI KpyTa.

@opMyIHpOBaTh ONPEACIICHUE MPABUIBHBIX MHOTOYTOJIbHUKOB, HAXOJUTh
UX DJIEMEHTHI.

[Tonb30BaTbcsl MOHATUEM [JIMHBI OKPY>KHOCTH, BBEIEHHBIM C ITOMOILBIO
MIPaBUJIBHBIX MHOTOYI'OJIbBHUKOB, ONPEIEHATh YHUCIO T, UIMHY IOYyTU H
paguaHHyIO Mepy yria.

[TpoBoaWTH MEepexoa OT paJMaHHON MepHI yTiia K TpaJyCHONW U HAa00O0pOT.
Onpenensars I0IAAb KpyTa.

BoeiBonuTh ¢Qopmynbl (B rpagycHON W paJuaHHON Mepe) A JUIMH AT,
IJIOIIAJIEH CEKTOPOB U CETMEHTOB.

Beraucnsate  miomaau  GUryp, BKIFOYAMOIIAX DJIEMEHTBI  OKPY)KHOCTH
(kpyra).

Haxonute miiomany B 3agayax peajibHOM )KU3HH.

O06o00menue ) |
cHUCTeMaTH3aIus
H3Y4eHHOT0
mMarepuaJja (2 4)

[ToBTOpEHUE OCHOBHBIX MOHSITHA U METOJOB
KypcoB 7 — 9 kiaccoB, 00001IeHHe 3HAHUH.

Pemate 3ajayM Ha TIOBTOPEHHE, WLIIOCTPUPYIOIIME CBA3U MEXIY
Pa3IMYHBIMM YaCTAMHM Kypca.
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OO011ee KOJIMYeCTBO YacoB — 68 yaca.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
IloBTOpEHUeE, [ToBTOpEeHNE OCHOBHBIX TMOHSATHA W METOAOB | BocripuHUMaTh (CIyXO3pUTENBbHO W/MIM Ha CIyX C Y4€TOM YpOBHS
00o001eHue, KypcoB 7-10 kmaccoB, 00O0OIIEHHME U | CIyXOpPEUeBOro pa3BUTHs OOYHYAIOUIMXCS) U ONEPUPOBATH CIEAYIOUIMMHU
cHUCTeMaTH3alus cucremaruzauus  3HaHud.  [Ipocreifmme | moHsTHAMU:  ¢QuUrypa, TOYKa, NpsA- Mas, Yroil, MHOTOYTOJbHUK,
HU3y4YEeHHOI0 reoMeTpuueckue GUrypbl M HMX CBOMCTBA. | paBHOOGAPEHHBII M PaBHOCTOPOHHUI TPEYrOJILHUKH, HPSAMOYTOJIbHBIN

martepuana>* (68 u)

I/I3M€p€HI/Ie reOMCTPHUYCCKUX BCIIMYHH.

TpeyroapHUKH.

[TapannenbHble 51 NIEPIEHIUKYISIPHBIC
IIpSIMBIE.

OxpyxHOCTb U©  Kpyr. I'eomerpuueckue
IIOCTPOEHUS. Yriel B OKPYXKHOCTH.
Brnucannple ¥ OnMCcaHHBIE  OKPYKHOCTH
MHOI'OYTI'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeTbIpEXYroJIbHUKH. Bnucannsie u

OIMMCAHHBIC YCTBIPCXYI'OJIbHUKHU.

Teopema [Tudaropa 51 Hayaja
TPUTOHOMETPHH. Pemntenne o0mmx
TPEYrOJIbHUKOB.

[IpaBuIIBHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBanusi  IIOCKOCTU.  JBHXKEHMS.

[Tonobue. Cummerpus.

IImomane. Beruncienue niaomaaeii.
[Tnomanu nogo6HBIX duryp.
JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH.
BekTops!l Ha IIOCKOCTH.

TPEYroJbHUK, MeEAWaHa, OHCCeKTpUca W  BBICOTA  TPEYTOJbHHKA,
napajienorpaMM, pomO, MpsSMO-  YrOJbHHK, KBaJpaT, Tpamnerus;
OKPYXHOCTh, KacaTellbHas; PABEHCTBO U MOJ00ue QUTyp, TPEYrOJIbHHUKOB;
MapajuyIeIbHOCTh U NEPHEHAUKYISIPHOCTD MPSAMBIX, YTOJI MEXIY IPSIMBIMHU,
CHUMMETPUSL OTHOCUTEJIBHO TOYKH U NIPSMOW; IJIMHA, PACCTOSHUE, BETMYMHA
yria, Iiomaib, NEPUMETp.

Hcnons3oBarthk (GopMybl: TEpUMETpa W IUIOMAAH MHOTOYTOJHHUKOB,
JUIMHBl OKPYXXHOCTH M IUIOHIA[M Kpyra, o00béMa MPSIMOYTOJIbHOTO
napajuieenuIea.

OnepupoBarh NOHATUSAMHU: HPSIMOYTOJbHAs CHUCTEMa KOOPJMUHAT, BEKTOD;
WCIIOJIb30BaTh 3TH MOHATHS ISl IPEJACTABIICHUS JaHHBIX U PEIICHUS 3a]a4,
B TOM YHCJIE U3 JPYTUX y4EOHBIX MPEIMETOB.

Pemars 3agaun Ha MOBTOPEHUE OCHOBHBIX MOHATUHN, HILTFOCTPALIUIO CBI3EH
MEXIY pa3IUYHbIMU 4YacTSIMH Kypca. BpiOuparh MeToa IS peuieHHs
3aJ1a49M.

Pemats 3agaun U3 NoBCeJHEBHOM KM3HH.

2 "
[IpenycmaTpuBaeTcs MOBTOPEHHE 3JIEMEHTOB COJIepKaHUS y4eOHOW JMCUMIUIMHBI, OcBaMBaBiuerocs Ha 1—5 romax oOyuenus Ha ypoBHe OOO. [lomyckaercst pacrpeneineHne
JITAaHHOT'O MaTepHaa 110 COOTBETCTBYIOIIMM TEMaTHYEeCKUM pasjiesiaM, OCBauBaeMbIM Ha 6-0M rogy oOydenus Ha yposae OOO.




Ilpeomemmnuwie pesynomamul yueonoz2o Kypca
«Bepoamnocmv 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 TaOJIHII, UCTIOIb30BaHUE U MHTEPIPETALIUS 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
4yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1ecTBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepumna, pebpo. Crenenp BepuuHbl. Yucino pédep u cymmapHas
creneHb BepiMH. [IpencraBienue o cBsizHoctd rpada. Lenu u nmkisl. Iyt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.

8 KUIACC

[IpencraBneHue JaHHBIX B BUE TAOJIUL, UarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, IOAMHOXKECTBO. Onepanuu Haj
MHO)XECTBaMU: OOBEAMHEHHE, NepecedeHue, nonojiHeHue. CBOMCTBA ornepanui
HaJ| MHOXXECTBAMM: II€PEMECTHUTENIbHOE, COYETaTEeNIbHOE, pPaCHpPeeIUTENbHOE,
BKIIOUEeHUsS. Vcrnonb30BaHWE TpaUUyecKOro NPENCTaBICHUS MHOXKECTB s
OMMCAHMS PEATbHBIX MPOLIECCOB U ABJICHU, TPU PEIICHUH 3a]1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITUSA cCiydailHOro ombita. CoydaiiHble COOBITHS.
BepositHoct  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTApPHBIMU
coOpiTusiMu. CirydaiiHblii BbIOOp. CBSA3b MEXKAY MaJIOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpeacraBnenue naHHBIX B BUAE TaOIUI, TUarpamm, rpaduKoB.

Hepeo. CBolicTBa JAEpEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEX]Y YMCIOM BepIIMH M uuciaoMm pedep. IIpasuio
yMHOKeHHUs. Penienue 3aiau ¢ moMolpto rpagos.

[IpotuBomnonoxusie coObiTHsA. Juarpamma Oinepa. OObeauHEHUE U
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEH. YCIOBHAsi BepoOIATHOCTh. [IpaBuio ymHOXxeHus. He3aBucumbie
coObrTus. IlpeacraBnenue skcrnepuMeHTa B BUIE JepeBa. Pelienue 3amay Ha
HAXOXKJEHUE BEPOSTHOCTEH C NOMOIIBI0 JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
nuarpamm Jitepa.

[lepecranoBku u pakropuan. CoueTaHusl ¥ YUCIO COYETaHUN. TpPeyroabHUK
[Tackans. Pemenue 3aa4 ¢ HCTIOAB30BaHHEM KOMOMHATOPHKH.
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10 KITACC

[IpeacraBnenrie 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 IYTU OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynada. Cepusi UCOBITAHWM A0 NEPBOTO YyCIEXa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpUM HCHBITAHUI
bepnymnm.

CnydaiiHasg BeJMYMHA U paclpeiesieHue BeposiTHOCTed. MareMmarudeckoe
oxumanue u gucnepcus. [Ipumepsl  MaTeMaTM4eCcKOro  OXKHAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudecKoe OXWIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM MCHBITAaHUU
bepnyum».

[Tonsitue o 3akoHe OonbluX yKces. 3MepeHue BeposTHOCTEN ¢ MOMOIIBIO
4yacToT. Posib 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOILECTBE.



TemaTrueckoe IUIAHUPOBAHKE 0 JAUCIMILIMHE «BepOsSTHOCTh M CTATHCTHKA» IMPEJACTABICHO Mo rojgam ooydenus (7-10
KJIacChI).

OCHOBHBIC BUJIBI JICATEIBHOCTA 00YUYAIOIIMXCS MIEPSUNCIICHBI TPH U3YYCHUN KaXI0W TEMbI U HAIPABJICHBI Ha TOCTH)KCHHUE
IUIAHUPYEMBIX Pe3yJIbTaToB 00ydeHus. IlepeucHb BUAOB AEATCIBHOCTH MOKET OBITh PACIIMPEH HIIM COKPAIIEH — C y4ETOM

BO3MOXHOCTEH M OrpaHUYeHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPHU MATOJIOTHH CITyXa.

7 KIIACC

OO011ee KOJIM4eCTBO 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 yuebOmoco 2o0a: MOHUMATH, TPUMEHATH B CAMOCTOSTEIHHOMN
peuu, BOCIPUHUMATh (CIYXO3PUTEIBHO W/WIN Ha CIyX C Y4ETOM YpPOBHS
CIIyXOpPEUeBOI0 pa3BUTHS OOy4yaroUMXcs) U JAOCTaTOYHO BHSITHO U
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKY [0 OpraHu3aluy y4eOHOW JeATeIbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo oxonuanuu kadicoou yueOHOU uyemeepmu: BOCHPUHUMATh HAa CIyX U
BOCIIPOM3BOJHMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBIL, @ TAKXKe JIEKCUKY IO OpraHu3alluy y4eOHOH 1eATeIbHOCTH.
OcBauBaTh CIOCOOBI IPEJICTABICHNS CTATUCTUYECKUX JAHHBIX M YHCIOBBIX
MacCHBOB C IIOMOINBIO TabMWIl W JAMarpaMM C HCIOJIb30BaHUEM
aKTyaJIbHBIX W BaXHBIX JaHHBIX  (Aemorpauyeckue  JaHHBIE,
IIPOU3BOJICTBO TNPOMBIIUIEHHON M CEJIBCKOXO3SMCTBEHHON MPOIYKIUH,
OOLIECTBEHHBIE U PUPOIHBIE SIBJICHMUS).

N3yuatb  MeTombl  paboThl ¢ TaOAMYHBIMM U TpapUUYEeCKUMHU
MPEJCTAaBICHUSIMA JAaHHBIX C TOMOUIbIO LU(POBBIX PECYPCOB B XOJ€
PAKTUYECKUX paboT.

OmnucaresbHasn
CTATHCTHKA (8 1)

Hucnoseie
apupMeTHIecKoe.
Menuana 9ucioBoro Habopa. YCTOWYMBOCTH
Me/IUaHbI.

[IpakTnueckas pabora «CpeqHue 3HaUCHUs».

HaOOPBHI. Cpennee

OcBauBaTh TOHATHUS: YKUCIOBOM HAOOp, Mepa LEHTPAIbHON TEHICHIMU
(Mepa 1ieHTpa), B TOM YHUCIIe Cpe/iHee apupMeTHIecKoe, MeHaHa.
OnuceiBaTh  CTaTHUCTHYECKHE  JAHHBIE C  TIOMOIIBIO
apu(pMeTHYecKoro 1 Meauansl. Pemars 3aga4n.

W3ydarp cBoOiicTBa CpeIHUX, B TOM 4YHCIE€ C TOMOIIbIO HHU(POBBIX

CpeIHEro
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HauOonpiiee ©  HauMeHbIee 3HAYEHUS | PECYpPCOB, B XOJI€ MPAKTHUECKUX PadoT.
qucioBoro Habopa. Pazmax. OcBauBaTh MOHATHA: HauOOJbIIEe M HAaWMEHbIIEE 3HAUYEHUS YHUCIOBOIO
MaccHBa, pa3Max.
Pemarp 3amaun Ha BBIOOp croco0a OMUCaHUS JAHHBIX B COOTBETCTBUU C
IIPUPOJIOH TaHHBIX U LIEJISIMU UCCIICOBAHMUSI.
Cayuaiinas CnyuyaitHas ~ u3MeHUMBOCTH  (mpumepsbl). | OcBauBaTh MOHATHS: YaCTOTAa 3HAYCHH B MAacCUBE JAHHBIX, TPYNIHUPOBKA

U3MEHYMBOCTH (6 1)

Yactora 3HaYeHUH B MacCUBE JIaHHBIX.
I'pynnupoBka. I'ucrorpammel.

JAaHHBbIX, THCTOI'paMMa.
CTpOI/ITb W aHaJIM3UpPOBATh T'HCTOI'PAMMBI, l'IOI[6I/IpaTB I'IOI[XO,Z[HH_II/Iﬁ miar

IIpakTrueckas pabora «CnyuaiiHasi | TpyIIIUPOBKH.
U3MEHYHBOCTbY. OcBauBarp rpauyeckue MpeACTaBICHUS pPa3HbIX BUAOB CilIy4ailHOH
M3MEHYMBOCTH, B TOM YHCJIE C MOMOIIBIO IH(POBBIX PECYpPCOB, B XOJe
IPAaKTUYECKON paboThl.
Beenenne B Teopmio | ['pad, Bepmmnua, pebpo. IlpencraBnenue | OcBanBath moHATHS: Tpad, BepmuHa rpada, pedpo rpada, cremneHsb
rpa¢os (4 4) 3ajaud ¢ nomouplo  rpada. CremneHsb | (BaJEHTHOCTb BEPUIMHBI), LIETIb U LIUKJI.
(BastenTHOCTH) BepmmHBL. Ywucno péOep u | OcBamBarh MOHATHSA: TyTh B Trpade, dilepoB myTh, 00xom rpada,
CyMMapHasi cTeleHb BepliuH. Llenb M LMKI. | OpMEeHTUPOBaHHBIH rpad.
[Tyte B rpade. IlpeacraBienne o cBsi3HOCTH | PemaTh 3amaum Ha TOMCK CyMMBI CTENEHEH BepIiMH Tpada, Ha IMOUCK
rpada. OO0xon rpada (dimepoB myTh). | 00Xoaa rpada, Ha MOUCK MMyTe B OPUEHTUPOBAHHBIX Ipadax.
[IpencraBnenne 00 OpUEHTUPOBaHHBIX | OcBauBaTh CIIOCOOBI MPECTABICHUS 331a4 U3 Kypca aareOpbl, FeOMETpHH,
rpagax. TEOPUH BEPOSITHOCTEH, APYrHMX IMPEeIMETOB C MOMOUIbI0 IpadoB (KapThl,
CXEMBbl, JJIEKTPUYECKHE LeNH, (YHKIHOHAIbHBIE COOTBETCTBUA) Ha
pUMepax.
BepositHOoCTH u | CiydaliHbIii ONBIT W ciydaiiHoe coObiTue. | OcBauBaTh MOHATHS: CIOy4yallHBIH ONBIT M CilIy4ailHOE€ CcOOBbITHE,
yacrora ciaydaiiHoro | BepostHocTs M wactora coObITus. Pojb | MagoBeposSTHOE M MPAKTHUYECKH TOCTOBEPHOE COOBITHE.
coObITHA (4 1) MaJIOBEPOSATHBIX " MpakTU4ecKH | M3yyaTh 3HAUMMOCTb MaJIOBEPOSITHBIX COOBITUI B IPUPOJIE U O0IIECTBE Ha

JOCTOBEPHBIX COOBITHI B TpUPOAE U B
oOmectBe. MoHeTa M wWrpaibHasi KOCTh B
TEOPHUH BEPOATHOCTEN.

[IpakTrueckas pabora «Yacrtora BhINIagECHUS
opay.

BaXXHBIX NPUMEpPAxX (aBapuM, HECUACTHBIE CIIy4aH, 3alUTa MEPCOHAIBHON
nH(popMaluu, nepeaada JaHHbIX).

W3y4yarp ponb KIACCUYECKMX  BEPOSTHOCTHBIX
urpajibHasi KOCTb) B TEOPUH BEPOSITHOCTEM.
HaGnronate W M3ydaTh 4acTOTy COOBITMH B MPOCTBIX HKCIEPUMEHTaX, B
TOM YHCJIE C TOMOIIbI0 IU(POBBIX PECYpCOB, B XOJ€ MPaKTUYECKON
paboTHI.

Mozeneil  (MoHera,
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O06001menue
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
MarepuaJjia (5 4)

IIpencrasnenue
CTaTUCTHKA.
COOBITHSL.

JTAHHBIX.
BepositHOCTB

OnucarenbHas
CIIy4aitHOTO

I1oBTOPSTH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amauum Ha NpPEACTaBICHUE M ONUCAHME JAHHBIX C IOMOUIBIO
U3YYEHHBIX XapaKTEPUCTHK.

OO6cyxnare mOpuMepbl  CIydallHBIX  COOBITUH, MAaJIOBEPOSTHBIX MU
MPAaKTUYECKH JOCTOBEPHBIX CIyYallHBIX COOBITHH, WX POJM B MPUPOJAE H
KM3HU 4€JI0 BEKA.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

OnucarenpHas
U3MEHYUBOCTb.

[IpencraBnenue  JaHHBIX.
cratuctuka.  ChydaiiHas
Cpennue 9ucioBoro Hadopa.
Crnydaiiaple  coObITHsA.  BepostHocTH U
yactoThl. Kiaccuueckue Monenu TEOpUH
BEPOATHOCTEH: MOHETA U UTPaIbHAs KOCTb.

B meuenue yuebOnoco 2oda: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
pedr, BOCIIPUHUMATH (CIYXO3pUTEIBHO W/WIM HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYH0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY IO OpraHu3alMd Y4eOHOH JeATeNbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcmnons3oBaTh NakTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo okoHuanuu xadxcoou yueOHoU uemeepmu: BOCIPUHUMATH HA CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
TUCIUILIMHBL, 8 TAKXKe JIEKCUKY 0 OpraHU3aIui Y4eOHOM e TeIbHOCTH.
I1oBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pewate 3amaun Ha mnpeAcTaBiI€HUE W ONHMCAHUE JAHHBIX C IMOMOILBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pemate 3aiaun Ha mpencTaBiieHUE IPYNIIMPOBAHHBIX JAHHBIX U OMMCAaHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemate 3ajaum  Ha ompeneneHHMe YacTOThl CIy4alHBIX COOBITUH,
00CyX/JeHHUE TPUMEPOB CIYYaHBIX COOBITHI, MAaJOBEPOSATHBIX U
IPAaKTUYECKH JIOCTOBEPHBIX CIy4ailHbIX COOBITHI, UX POJM B HPUPOAE U
JKU3HH YEJI0BEKA.

OnucarejbHas
CTATUCTHUKA.

PaccenBanmne JaHHBIX
(7 9)

Otknonenus. Jlucnepcust yMcioBoro Habopa.
CrannaptHoe OTKJIOHEHHE YK CIIOBOTO
Habopa. J[uarpamMMel paccenBaHUsl.

OcBauBaTh  TOHATHUS: JHCIEPCUST W CTaHIAPTHOE  OTKIOHEHHE,
HCIIOJIB30BATh 3THU XaPaKTCPUCTHUKU IJIA ONMMCAHWA paCCCBAaHUS JaHHBIX.
BbiiBurath runorte3bl 00 OTCYTCTBUU WIIM HAJMYUH CBSI3U 110 AHAarpaMMam
paccerBaHuUsl.

CTpouTh AMarpaMMbl pacCEUBaHU MO0 UMEIOIIUMCS JaHHBIM, B TOM YHCIIC
C MOMOIIHIO KOMITBIOTEPA.

Mmuo:xecTBa (7 4)

MHoxecTBO, MOAMHOKECTBO. Onepaiuu Haj
MHOXECTBaMHU: OOBEAMHEHUE, TEepPECEUCHHE,
JIOIIOJIHCHUE,

OcBauBaTh ITOHATHSA: MHOKECTBO, 3JIEMESHT MHOKECTBA, ITOJIMHOKECTBO.
BrImonHATE omeparu HaJ MHOXECTBaMU: OOBEIWHEHHUE, TepeceydeHue,
JIOTIOJTHEHHE.
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CaoiicTBa omepaluii HaJl MHOXECTBaMHU:
MIEPEMECTUTEIBHOE, COYETaTEeIbHOE,
pacIpenenuTeIbHOE, BKIIOUEHHUS.
I'padmueckoe mpencraBieHIEe MHOKECTB.

Hcnonb3oBaTh CBOMCTBA:
pacrnpeieuTeNIbHOE, BKIIOYEHUS.
Hcnons3oBark rpaduueckoe MpeACcTaBICHWE MHOXKECTB IMPH ONUCAHUU
peaNbHBIX MPOIIECCOB U SBJICHHH, IPH PEIICHUH 3a7a4 U3 IPYTUX yIeOHBIX
MPEIMETOB U KYPCOB.

MEPEMCCTUTCIILHOC, COUYCTATCIBHOC,

BeposiTHOoCTB OnemMeHTapHbIe COOBITHS. Cnyyaitasle | OcBauBaTh MOHATHS: JJIEMEHTapHOE COOBITHE, CIIyd4allHOE COOBITHE Kak
CJIy4aiiHOTO COOBITHS | COOBITHSL. bnaronpusTcTByroue | COBOKYIHOCTb OIaronpUATCTBYIOIINX 3JIEMEHTApPHBIX COOBITHIA,
(119 JJIEeMEHTapHble  COObITHS.  BepoATHOCTH | paBHOBO3MOKHBIE 3JIEMEHTApHBIE COOBITHS.
coObITHii. OmBITHI C PaBHOBO3MOXHBIMH | Pemath 3aaun Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITHI 1O BEPOSITHOCTSAM
dJIEMEHTapHBIMA ~ COOBITHSAMU.  CITy4ailHBIN | 2JIEMEHTAPHBIX COOBITHIA CTy4allHOTO ONBITA.
BEIOOD. Pemarp 3agauum Ha BBIUMCIEHHE BEPOSITHOCTEH COOBITUH B ONBITAX C
[IpakTuueckas paborta «OnbIThI C | pABHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMH  COOBITHSIMH, B TOM 4YHCIE C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU | TOMOIIbI KOMIIBIOTEPA.
COOBITUSMU. [IpoBoiuTh M H3ydaTh ONBITHI C PABHOBO3MOXXHBIMH 3J€MEHTapHBIMU
COOBITUSIMM  (C HCIOJIb30BAHUEM MOHET, HUIPaJbHBIX KOCTEH, APYrux
MoJieJiei) B X0/ MPAKTUYECKOM paboThl.
O0o0menune u | [IpencraBnenue  nanHbix.  OmnucarenbHas | [IoBTOpSATH M3yueHHOE U BBICTpAaUBaTh CUCTEMY 3HAHUI.
cUcTeMaTH3alUs cTaTUCTUKA.  BeposTtHocTh  ciywailiHoro | Pemars 3amauum Ha NOpeACTaBICHUE M ONHUCAHME JIAHHBIX C IOMOLIBIO
HU3y4EeHHOr 0 COOBITHSL. M3YYEHHBIX XapaKTePUCTHUK.

marepuaJa (5 )

Pemate 3aaum Ha HaxOXJEHHE BEPOATHOCTU CIyyailHOro coObITHS (B
pamKax U3y4eHHOro).




9 KJIACC

OO011ee KOJIMYECTBO 4acoB — 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: TOHHMMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCOPUHUMATh (CIyXO3PUTEJIBHO U /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJHUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCHKY, a TaKXKe JIEKCHKY IO OpraHu3anuud y4eOHOH JesITEIbHOCTH.
Beimonuate ¢oHeTnueckyo 3apsaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOAMTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY Y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OPraHU3aluy y4eOHOH 1eATeIbHOCTH.
I1oBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemarp 3amaunm Ha NpeACTaBICHUE M ONMCAHME [AHHBIX C IOMOILBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pemate 3aaun Ha HaxoXJEHHE BEPOSTHOCTU CIIy4yallHOro coOBITHS (B
pamMKax U3y4eHHOro).

BBenenue B Teopuio
rpados (6 v)

HepeBo. CBolicTBa aepeBa: €IMHCTBEHHOCTD
MyTH, CYUIECTBOBAHME BHUCSYEH BEPILMHBI,
CBS3b MEXKJY 4YHMCIIOM BEPIIMH U YHUCIOM
pé6ep. [IpaBuiio yMHOXKEHUS.

OcBauBarh MOHATHS: AEpeBO Kak rpad Oe3 LMKIA, BUCSYas BEpIIMHA
(J1ucT), BETBB JIepeBa, MyTh B IEpPEBE, AUAMETP JIepeBa.

N3yuaTh cBoiicTBa JepeBa: CYLIECTBOBAHME BHCSYECH  BEpIIMHBI,
CANMHCTBCHHOCTh IMYTHU MCKAY ABYM: BCPIIMHAMH, CBA3b MCKIAY YHCIOM
BEPILKH U YuciIoM pEdep.

Pemarp 3a1aun Ha MOWCK U MEpPEUMCIICHHUE MyTEH B JepeBe, Olpe/eeHHe
yuciaa BeplIMH winu pébep B JepeBe, 00X0J OMHAPHOTO JEepeBa, B TOM
YHUCJIC C MPUMCHCHUECM ITPpaBHUJIa YMHOXCHUA.

CayuaiiHble CcOOBITHS

(13 v)

[TpotuBomnonoxHoe coObiTHe. [Inarpamma
Oiinepa. OObeauHEHHE W IEpeceyeHHe
coObITHil. HecoBmecTHbIe coObITHS. Popmyra
CIIOKECHUSA BEpPOSITHOCTEH. IIpaBuno
YMHOXEHUS BEPOATHOCTEM. YcnoBHas

OcBauBaTh NOHATHS: B3aUMHO POTUBOIIOJIOKHBIE COOBITHS, OTIEpalliy HaJl
coOBbITUSIMH, OOBEANHEHNE U TiepecedeHne COOBITHM, quarpamma Diinepa
(Oiinepa—BenHa), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSI.

N3yuaTs T€OpEMBI 0 BEPOSTHOCTH OOBETMHEHHS IBYX COOBITHH ((hopmMyITbI

CJIO’KEHUS BEPOSITHOCTEH ).
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BEPOSITHOCTb. HesaBucumsle COOBITHSL.
IIpencraBieHue Ciy4aifHOro 3KCIIEPUMEHTA B
BHJIE JIEPEBa.

Pemate 3amauum, B TOM 4YHCJIE TEKCTOBbIE 3aJaud Ha OIpPEACIICHHE
BEPOATHOCTEH OOBEAMHEHUS M TMEpPeceyeHus] COOBITHII C TOMOIIBIO
YHCIIOBOM MPSAMOM, AuarpaMm Diiiepa, (GOPMYIIbI CIIOKEHUS BEPOSITHOCTEH.
OcBauBaTh MOHSATHS: MPABUIO YMHOXKEHHUS BEpOSITHOCTEH, YCIOBHas
BEPOSTHOCTH, HE3aBUCHMBIE COOBITHUS ACPEBO CIyUYaHOTO OMBITA.

W3yuath cBOiiCTBa (OMpeeeH s ) HE3aBUCUMBIX COOBITU.

Pemarp 3a1aumn Ha omnpeieNieHHe M UCIIOIb30BAHUE HE3aBHCUMBIX COOBITHIA.
Pemarp 3agaun Ha MOHMCK BEPOATHOCTEH, B TOM YHCIE YCIOBHBIX, C
MICII0JIb30BAHUEM JIEPEBA CIIYYalHOT'O OIIBITA.

JIeMEHTBbI
koMOuHaTopuku (6 )

KomOunaropHoe MIPaBUIIO YMHOXEHHS.
[lepecranoBku. @akrtopuan. CoueTaHus Hu
yucno coueranuil. TpeyrosbHuk [lackans.

[IpaxTrueckas pabota «Bpruucnenue
BEPOATHOCTEN c MCII0JIb30BAaHUEM
KOMOWHATOPHBIX ~ (PYHKUIUH  3JIEKTPOHHBIX
TaOJIULY.

OcBauBathb MOHATUSA: KOMOMHATOpPHOE  IMPaBUIIO YMHOXEHHUS,
YIIOPSIOYSHHAS T1apa, TPOiika 00BEKTOB, IIEPECTaHOBKA, (PaKTOpHAT YUCIa,
COYETaHHE, YUCIIO COUYETAHUM, TpeyroibHUK [lackais.

Pemarp 3amaun Ha [epeyncIeHHE YHNOPSAJOUEHHBIX Map, TPOEK,
MEPEUYHCIICHUE T[EPECTAHOBOK M COYETAHUW BJEMEHTOB pPa3Iu4HbIX
MHO>KECTB.

Pemarp 3amaunm Ha T[pUMEHEHHE YHMCIA COYeTaHWM B  anredpe
(cokpaiénnoe ymMmHokeHue, ounom HrrotoHa).
Pemarbp, mnpumeHsissi KOMOMHATOpUKY, 3aJaud Ha  BBIYHCICHUE

BEPOATHOCTEHW, B TOM YHUCJIE C I[OMOIIBIO 3JIEKTPOHHBIX TaOJIHUI] B XOJE
IPAaKTUYECKOH paboThl.

O0o00menue "

CHCTeMATH3AIMS
HU3YYEHHOI0
marepuaJa (5 )

DneMeHTbl KOMOWHATOPUKH.
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.

I1oBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALUMK (4HMciIa NEPeCcTaHOBOK,
quciia COYETaHWil), Ha HAXOXIEHHE BEpOSTHOCTEH COOBITHH C
IpUMEHEHHEM KOMOMHATOpPUKH, B TOM 4YHCIE C HCIOJIb30BAHUEM
TpeyrojibHuKa [lackais.

Pemate 3aaum Ha HaxoXKJAEHUE BEPOSTHOCTEH COOBITHH (B pamkax
M3YYEHHOTO).




10 KJIACC

OO011ee KOJIMYECTBO 4acoB — 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: TOHHMMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIYXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJHUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXKe JIEKCUKY II0 OpraHM3alud Yy4eOHOW IesTeNbHOCTH.
Beimonuate ¢oHeTnueckyro 3apsaaky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY [0 OpPraHU3aluu Y4eOHO! AeATelbHOCTH.
I1oBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHue KOMOMHAUMK (4MciIa HEPECTaHOBOK,
quycjlia COYETaHWil), Ha HAXOXKIEHHE BEPOSTHOCTEH COOBITHH C
IPUMEHEHHEM KOMOMHATOPUKHM, B TOM 4YHCIE C HCIOJIb30BAHUEM
TpeyrosnbHuka [Tackans.

Pemate 3ajaum Ha HaxoXKJAEHUE BEPOSTHOCTEH COOBITHH (B pamKax
M3YYEHHOTO).

I'eomeTpuueckas
BEpPOSITHOCTH (4 4)

I'eomeTrprueckas BepoATHOCTb. CilydaliHBIN
BBIOOP TOYKM U3 (UIYypbl Ha IUIOCKOCTH, W3
OTpE3Ka, U3 YT OKPYKHOCTH.

OcBanBaTh NOHSATHE FCOMGTpH‘IGCKOﬁ BCPOATHOCTH.

Pemrats 3aJa4u Ha HaXOXACHUC BCpOHTHOCTeﬁ B OIIBITax, NpCACTaAaBUMBIX
KakK BLI60p TOYCK U3 MHOI'OYrOJIbHUKA, Kpyra, OTpE3Ka WU »OYTU
OKPYKHOCTH, YUCJIOBOI'O ITPOMECIKYTKA.

HcnbpiTanus
Bepnyaau (8 4)

Hcneiranne. VYcenmex un  Heymada. Cepus
WCIBITAaHUM 10 NepBoOro ycmnexa. Mcnblranus
bepuynnu. BepostHocTu coObITuil B cepuu
ucneitanuit bepuymu. [Ipaktuyeckas padora
«HcnublTanus bepuymnm».

OcBauBaTh MOHSATHSA: HUCHBITAHHE, JJIEMEHTApHOE COOBITHE B HCIBITAHUH
(ycmex u Heynauda), cepusi UCHBITAaHUM, HACTyIUIEHUE IEPBOr0O ycrexa
(Heynaun), cepus ucnbITaHUl bepHymu.

Pemarp 3amaun Ha HaXxOXKJIEHUE BEPOSTHOCTEH COOBITUH B Cepuu
UCTIBITAHUN JI0 TIEpBOrO yCIeXa, B TOM YHCJIe C MPUMEHEHHEM (POpMYIIbI
CYMMBI T€OMETPUYECKON MPOrPECCHH.

Pemiate 3a1a4M Ha HaXOXKICHHUE BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHI B
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cepud  UCIbITaHUM  bepHyiM, Ha  HaxOXIEHHE  BEPOATHOCTHU
OINPEIEIIEHHOrO YUCIIA YCIIEX0B B CEpUU UCTIBITaHUM bepHyim.

W3yuaTh B XOZ€ NpPAaKTUYECKOH pabOTHl, B TOM YHCIE C IOMOIIBIO
IUGPOBBIX PECYPCOB, CBOICTBA BEPOSITHOCTM B CEPUM MCIBITAHUH
bepryim.

Cuayyaiinasi BeJUYUHA

(8 4)

CnydaiiHass BenMYMHA W paclpesesieHue
BEPOATHOCTEN. MareMaTHyecKoe OKUIAHUE U
JUCTIepCcHs CiiydalHOW BenuuuHbI. [Ipumepsl
MaTeMaTU4eCcKoro OKHMJIaHUS KaK
TEOPETUYECKOTO CpEIHEro 3HAYEHUS
BEJIMYUHBI.

[lonsiTne o0 3akoHe OONBLIMX  YHCEN.
N3mepenue BEpOSITHOCTEM €  MOMOILBIO
yactoT. [I[pumeHeHne 3aKkoHa OOMBIINX YHCET.

OcBouTh NOHATHS: Cay4yaliHas BEIMYMHA, 3HAYCHUE CIy4YallHON BEJIMYMHBI,
pacrpeieIeHHe BEPOSITHOCTEM.

W3yuath u 00CyKIaTh TPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX CITYYaHbBIX
BeNMYUH (POCT, BEC 4YEJIO BEKAa, YMCICHHOCTh HAaCEJIeHUs, IpYyrue
W3MEHYUBbIE BEJIMYMHBI, PACCMOTPEHHbIE B Kypce€ CTAaTUCTUKH),
MOJICJIbHBIX CIyYaWHBIX BEJIUYHH, CBA3AHHBIX CO CIyYalHBIMU OIBITAMHU
(Opocanue MOHETBI, UTPATBHON KOCTH, CO CIy4YailHbIM BEIOOPOM H T. I1.).
OcBauBaTh MOHATHS: MAaTEMaTHYECKOE OXHUIAAHUE CIYYalHOW BEITUYMHBI
KaK TEOPETHUYECKOEe CpeJHEe 3HAYCHHE, IUCIEPCHs CIy4aliHON BETHYHMHBI
KaK aHaJIoT AUCIEPCUH YUCIOBOTO HabOpa.

Pemartp 3a1aun Ha BBIUMCIIEHHE MaTEMaTHUYECKOTO OXKUJIAHUS U AUCIIEPCHH
JIUCKPETHOM CIyYaiHOM BEJIMYMHBI 110 3aJJaHHOMY PACIPEACIICHUIO0, B TOM
qrclie 3aja4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMHU.

3HAKOMUTBCS C MAaTEeMaTHYECKUM OXXHJIAHHEM M JUCIEPCHUEd HEKOTOPBIX
pacnpeneneHuid, B TOM YHCIIE€ paCHpeAesieHUs] CIIy4ailHOM BeIWYHHBI
«YHUCJIO YCIIEXOB» B CEpUN UCIBITAaHUN bepHyiu.

N3y4yath 4acToTy COOBITHS B TOBTOPSIIOIIMXCS CIYYaWHBIX OMBITaX Kak
CIyYalHYIO BEJIMYHHY.

3HAaKOMHUTBCS C 3aKOHOM Oomnpimx uyucen (B ¢dopme bepnymmm): mpu
OOJIBIIIOM YHKCIIE OTBITOB YaCTOTa COOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.
Pemate 3a1aun Ha U3MepeHNE BEPOSITHOCTEN C MOMOIIbIO YacTOT.
OO6cyxnaTe poib 3aKoHA OOJBIIMX YHMCET B OOOCHOBAHMH YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSTHOCTEM.

OO6cykxnaTh 3aKOH OONBIIMX YHCENT KaK MPOSBICHUE CTATHCTHYECKOU
YCTOWYMBOCTH B M3MEHYUBBIX SIBICHUSX, POJb 3aKOHA OONBIINX YHUCEN B
MIPUPOJIE M B )KU3HU YEIIOBEKA.

O0o00menue "
CUCTEeMaTu3anusda

OnucarenpHas
CIIy4aitHOTO

IIpencrasnenue
CTaTUCTHUKA.

JTAHHBIX.
BepositHOCTB

HOBTOpHTL HN3YUCHHOC U BBICTpAUBATh CUCTCMY 3HAHMH.

Pemrats 3aaa4Mi Ha OPCACTABJICHUC U ONTMCAHNUC JJaHHBIX.
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H3Y4YE€HHOI 0 COOBITHSL. DneMeHThl  KOMOMHATOpWKH. | PemaTh 3a1auyu Ha HAaXOXKIACHHE BEPOSATHOCTEH COOBITHIL, B TOM 4YHCIE B
MaTtepuaJa (10 4) CrnydaiiHble BEIMYMHBI U PACIIPEIEIICHUS. OTBITaX C PAaBHOBO3MOKHBIMH AJIEMEHTAaPHBIMU COOBITUSIMH, BEPOSTHOCTEH
00BEAMHCHUS U TTePECCUCHUsT COOBITHIA, BBIYUCIISITH BEPOATHOCTH B OIBITAX
C CEpHUSAMM CIIyYalHBIX UCTIBITAHUH.




C yuetoM auddepeHIIUPOBAHHOTO XapakTepa TpeOOBaHM K TUIAHUPYEMBIM
0o0pa30BaTeNbHBIM pE3yJIbTaTaM TEKyIlas ¢ TMPOMEKYTOYHAsl aTTecTalus II0
yu4eOHBIM TIpeaMeTaM IukiIa «MaTeMaTHKa» MPOBOAMTCS C HCIIOJIb30BAaHHEM
pa3paboTaHHBIX MEJaroroM KOHTPOJbHO-U3MEPUTEIBHBIX MaTEpHaioB (CM.
[Tpunoxenue A).

BrurrodeHne o0y4aronuxcss BO BHEIIHHE MPOIETYpPhl OICHKU JTOCTHXKEHUHN
1o mpeaMeram nukia «MaTtemMaTHKa», B TOM YHCIIE BCEPOCCUNCKHE TPOBEPOUYHbBIC
paboTHI U Ipyrue MoJ00HBIE MEPOTIPUATHUS, TPOBOJAUTCS TOJIBKO C JKETAHHS CaMHUX
oOydaromuxcss C HapylmeHHsIMH ClIyXxa U WX poauTened  (3aKOHHBIX
IPEICTaBUTEIIEN ).

[Io pe3ynapTaTaM MNPOMEKYTOYHOW OIICHKH OBJIAJCHHUS COJEp’KaHUEM
npeaMeToB mMKiIa «Marematukay TPUHUMAETCS pEIICHHE O COXPaHCHHH,
KOPPEKTUPOBKE  IIOCTAaBJIEHHBIX  3ajad, OOCYXIEHUS Ha  ICUXOJOIo-
NEeAarorndyeckoM KOHCHIMyMe (y4eOHO-METOAMYECKOM COBETE W/WIM JIp.)
0o0pa30BaTeNbHOM OpraHu3aluy C LENbI0 BBISBICHUS NPUYMH U COIJIACOBAHMS
IUIAaHa COBMECTHBIX JIEUCTBUH N€Iaroru4eckoro KOJUIEKTHBA, OpraHu3aluu
B3aMMOJICHCTBUS C POJUTENIIMUA 00YYaOIIErocs ¢ HApyIIEHHbBIM CIIyXOM.
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[Tpunoxenue A

Ioaxoabl k oneHKe 00pPa30BaTeIbLHBIX Pe3yJIbTATOB 00yUaKOUIUXCS €
HAPYLIEHUSIMM CJIyXa M0 y4eOHbIM npeaMeTam nnkia «MaremaTukay

[Ipu oreHke pe3ynbTaToB OO0y4YeHUsT MaTeMaTHKe, BKIIoYas anreopy,
r€OMETPHUI0, BEPOATHOCTh M CTATUCTHKY, HEOOXOIMMO YUUTHIBATH OCOOCHHOCTHU
peUeBOro M OOIIETO Pa3BUTHS, MBICTUTENBHON NEATEIHHOCTH O0YYaloUInuxcs C
HapylIeHusAMHU ciayxa. Jlomyckaercs nuddepeHmpoBanHas OleHKa.

I'paduk u comepxaHue JTUATHOCTHK pa3pabaTbIBaeTCsl y4HUTEIEM U
yTBEpKJIAaeTcd aJMHHHCTpauueld oOpa3oBaTeabHON opraHuzauuud. Kpurtepun
OLICHKM YCTHBIX W MHUCBMEHHBIX pPabOT pa3padaTbIBAIOTCS OpraHU3alMen
CaMOCTOATENIbHO M (PUKCHUPYIOTCS B JIOKaJIbHOM akrte. [lpu omnpenenenun
KPUTEPUEB OLICHKHU CIEAYeT YYUTBhIBaTh OCOOBIE 00pa3zoBaTeNIbHbIE MOTPEOHOCTH
oOyuyaromuxcsl ¢ HapylmeHusMu ciiyxa. OneHka pe3yJbTaToB OO0y4YeHHs JI0JKHA
BBICTPAUBATHCSA UCXOJ M3 MOHUMAaHMs TOTO, YTO OOYYarOIIMUKCS MOT OCO3HAHHO
YCBOUTD yueOHBIN MaTepual.

BaxxHpiM B olLieHKEe palOT SBISETCS TO, YTO BCE OIIMOKU JIOJKHBI OBITH
UCIIPaBJIECHBl, a IIOCIE JTOr0  3aKPEIUICHO IPaBUIBHOE  BBIIOJHEHHE
COOTBETCTBYIOIIUX JICMCTBUM.

Ha xaxxiom rogy 00y4yeHust IpOBOJSATCS Pa3IMuHbIEC BUJbI TUArHOCTHKU:

— cTapToBas (BXOJHOE OLICHUBAHMUE);

— TeKyIlasi AUarHOCTHUKA;

— IPOMEKYTOYHAsl JUArHOCTHUKA.

CraproBasi AMATHOCTHKA

Ha3nauenue cTapToBOIl AMArHOCTUKH — BBISIBUTH TOTOBHOCTH 00YYarOLIUXCS
K OCBOCHMIO MaTEeMaTUKH Ha MPEJCTOSALIEM IOy 00yUEeHHUsI; KAUeCTBO OCTATOUHBIX
3HaHWK O0O0ydYaromuXxcsi 3a TMPEAbIAYIIMi y4eOHBI TO0a; CIPOTHO3UPOBATH
METOJMYECKHE MPUEMBI, CPEICTBA KOPPEKLIMOHHO-TIEIarOTHYECKOTO BO3ACHCTBUSA
C y4yéTOM YpOBHS aKTyaJIbHOTO pa3BUTHS OOYy4alOUIMXCs M WX NOTEHLHuan a K
OCBOCHHIO COJIEP KaHUS JAHHOW y4eOHOM NUCIIUIUIAHEI.

HenenecooOpa3Ho mpoBOIUTH CTapTOBYIO JUArHOCTHKY Ha 2-0M yueOHOU
Hezlene: KOHTpPOJbHAash paboTa MpeaBapsercss IOBTOPEHHEM  OCBOEHHOI'O
Marepuana.

ITo 3aBepuieHnM pabOThl OOyYaAIOIIMMCS TIPEAOCTABISETCS BpeMs Ha
caMoIpoBepKy. B Xxome Bcell KOHTpPOJIBHOM pabOThl 0O0yYaroIuecs MOTYT
MOJIb30BaThCS UYEPHOBUKOM. B BHAE CHPAaBOYHBIX MaTEpPUAIOB OO0YyYaOIIUXCS
MOTYT OBITh MPEIJIOKEHBI (B ClIyyae HEOOXOAMMOCTH) aJITOPUTMBbI BBINOIHEHUS
TOTO WIM HHOTO BHJAA JeATEeIbHOCTH. [IpOAOIKUTENBHOCT BBIMOJIHEHUS
OOYYarOIIMMUCS KOHTPOJIBHOM paboThl —1 ypoK.

Texylas 1MarHoCTUKA

Texyiast mpoBepka OCYIIECTBISETCS B MPOLIECCE OCBOCHUS O0YUaIOIIMMHUCS
KaKJI0i Tembl. OHa MPOXOJUT B BUJIE ONPOCOB, BBITOJHEHHS CAMOCTOSTEIbHBIX
pabor. Kpome TOro, mo UMKy HM3yYEHHBIX TEMATUYECKUX PAa3JelOB YUHTEIb
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OpraHu3yeT KOHTPOJbHBbIE PabOThl MO YKa3aHHBIM B IpPOrpaMMe TEMaTHYEeCKHM
paszenam.

B konme kaxzaoi ydeOHOM 4dYeTBEPTHM B paMKaxX TKYIIEro KOHTPOJIA
00s3aTEIbHO OPTraHU3YeTCS MOHUTOPUHT, OPUEHTUPOBAHHBIK HA HPOBEPKY
BOCHPUAMUS HA CIYX U 80CHPOU3BEOCHUS MEMAMUUECKOU U MEePMUHOI02ULEeCKOl
JIeKCUKU YYeOHOU OUCYUNIUHBL, A MAKHCe JEeKCUKU N0 Op2aHusayuu y4yeOHOL
OdesimenvHocmu. JlaHHasg TIpoBepKa IUTAHUPYETCS U TPOBOJUTCS YUHUTEJIEM-
IPEIMETHUKOM COBMECTHO C y4dTeleM-Ie(eKTonIoroM (Cypaoneaarorom),
KOTOPBIM BEIET crienuaibHble (KOPPEKUHUOHHBIE) 3aHATUS «Pa3BUTHE BOCIPUATHS
Y BOCIIPOM3BEACHUS YCTHOM peum».

OyenusaHnue KOHMPOJILHOU pabOmbl

OTBeT OLIECHUBAETCSI OTMETKOM «5» B CIECIYIOIINX CIydasX:

— pa0boTa BBINOJHEHA MOJHOCTBIO;

— B JIOTUYECKUX PACCYKICHUSIX U OOOCHOBAHUU PEILIECHUS HET MPOOENOB U
OINOOK;

— B PEIICHWU HET MaTeMaTHYECKHUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTb,
OIKCKA, KOTOpast HE SIBJSIETCSI CIIECTBUEM HE3HAHUS UM HENMOHUMaHUs y4eOHOTO
MaTepuana).

OtmMmeTka «4» CTaBUTCS B CIECIYIOUIUX CIydasX:

— pa0oTa BBINOJHEHA IIOJHOCTHIO, HO OOOCHOBaHHUS LIAroB pEIICHUS
HEJOCTaTOYHbl (€CIM yMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SBHIIOCH
cHeuaibHbIM 00OBEKTOM MPOBEPKN);

— JOMYLIEHbl OJIHA OIIMOKa WJIM €CThb JBa-TPU HEJ0U€Ta B BBIKJIAJKAX,
pUCYHKaX, 4Yeprexax WiM Trpadukax (eciu 3TH BHIbI pabdOT HE ABISUIUCH
crie[uaibHbIM 0OBEKTOM MPOBEPKH).

OtmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyYasx:

— JomymieHo OoJsiee OJHOM OIMOKK WM Oojee ABYX-TPEX HENOYETOB B
BBIKJIQJIKAaX, dYepTexkax Wi rpadukax, HO oOydaronuiics  oOnamaer
00s13aTeIbHBIMUA YMEHUSIMU T10 TIPOBEPSEMOI TEME.

Ot1MmeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

—  JIOTYIIEHbl  CYIIECTBEHHbIE  OLIMOKH, JEMOHCTPUPYIOIIHME, YTO
oOyuaroluiicss He 00JagaeT 00sa3aTeNbHPIMU YMEHUSIMU 110 JAHHOM TeMe B MOJIHOM
Mepe.

IIpoMeKYTOYHAS AMATHOCTUKA

[IpoMexXyTOUHBI KOHTPOJb MO3BOJSET YCTAHOBUTH YPOBEHb OCBOCHHS
oOy4JaromuMHUCs TPOTPAMMHOTO MaTepuajga MO0 OKOHYAHUHU KakIoHW ydeOHOMU
YETBEPTU/TPUMECTpPA U Ha KOHEIl yueOHOTO roja. Bpems BeimonHeHus padbotsr — 1
ypok. B koHTposibHOUM paboTe 1enecoo0pa3HO 00eCHedYuTh COUETAHHWE 3aJaHui
0a30BOT0 M MOBBIIEHHOTO YPOBHEH.




