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Pabouas mporpamma mno npeamery «MaTemaTuka» aJpecoBaHa TIIIyXUM
oOyJaronumcs, IMOJy4arolluM OCHOBHOE oOmee oOpa3oBanue. IIporpamma
pa3pabotrana Ha ocHoBe DeAepanbHOr0 TrOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
cTaHJapTa OCHOBHOro oOmiero oopazoanus (I[Ipukaz Munnpocemenus: Poccuu
or 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM IOCTHULUHU
Poccuiickoit ®@enepanuu 05.07.2021 1., per. Homep — 64101) (manee — OI'OC
0O0O), Konmenmuu pa3BuUTHS MaremMaTHdeckoro oOpaszoBaHus B Poccuiickoi
deneparuun (yTBepkIeHa  pacropsikeHuem  [IpaButenscTtBa  Poccuiickoi
®deneparuun ot 24 nexkabps 2013 r. Ne 2506-p), mporpaMMbl BOCIIMTaHUSA — C
y4€TOM TpOBEpsieMbIX TpeOoBaHWMW K pesynbTaTam ocBoeHUs: (OCHOBHOU
0o0pa3oBaTenpHOI MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUS.

IHosicHuTeILHAA 3aIHCKA

Maremaruka, SBISACH OJHUM M3 CHCTEMOOOPA3ymOIIUX MPEAMETOB
MIKOJILHOTO 00pa30oBaHusl, UTPAeT BAXKHYIO POJIb B JIMYHOCTHOM M KOTHUTHBHOM
pa3BuUTHM Tioyxux oOydaronuxcs. ConepkaHUE JAaHHOTO Kypca COACUCTBYeET
Pa3BUTHUIO JIOTUYECKOIO MBILUICHUS, OBJIAJICHUIO PALMOHAIBHBIMU CIIOCOOAMU U
NpUEMaMM OCBOEHHUS MAaTEMaTHYECKOTO 3HAHMS, OCO3HAHUIO 3aKOHOB, KOTOPBIE
JIeKAT B OCHOBE M3Y4YaeMbIX SBJICHUM, 4 TAKKE CYIIECTBYIOIIHUX B3aWMOCBS3EH
MEXY SIBJIICHUSMM.

3HAUWTEIbHA pOJb Kypca MaTE€MaTUKU JUIS  OBJIAJEHUS TIyXUMHU
00y4aroIUMHUCs COLMAIbHBIMU KOMIIETEHLIUAMHU, BKIIIOYasi CIOCOOHOCTH pellaTh
3HAQYMMBbIE Ul ITOBCEIHEBHOM JKM3HM 4YEJIOBEKA INPAKTUYECKHUE 3a7a4u, YMEHHE
UCIIOJb30BaTh  NPUOOPETEHHBIE  3HAHUS I H3Y4YEHHS  OKpyKarolieu
JIEUCTBUTEIBHOCTH.

Conepxanne Kypca MaTeMaTHUKH SIBJSIETCS BAXXHBIM M JUISL yCHEHIHOTO
OCBOEHMSI IPOrPAMMHOr0 MaTepuaja Mo JAPYTUM YYEOHBIM TUCLUIUIMHAM, IS
IPOJOJKEHNS 00yUEHHs B CUCTEME HETIPEPBIBHOTO 00pa30BaHus, ISl TOATOTOBKU
MOAPACTAIOLIETO MOKOJEHUS K TPYAOBOU JAEATEIBHOCTA — B CBSI3U C HEOCIIOPUMOU
pOJIBIO  MAaTEMATMKH B  HAYyYHO-TEXHUYECKOM  IPOTpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.

OO0wmasi xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYyebnas aucuuruinHa «Marematuka» ocBauBaeTcsi Ha ypoBHe OOO mo
Bapuanrty 1.2 AOOII B nponoHrupoBaHHbie Cpoku: ¢ 5 no 10 kaaccel.

OCHOBHBIMH JMHHSIMHU COJAEpKaHusa ydeOHoro kypca B 5-10 kmaccax
SBIAIOTCS cienytonue: «Uucna u Beraucienus», «Anredpa» («Anredbpandeckue
BBIpAXKEHUSD», «YpaBHEHUSI U HepaBeHCTBa»), «DyHkuum», «l'eomerpus»
(«['eomeTrpuyeckue ¢GuUrypsl U HUX CBOMCTBa», «VI3MepeHHe TeOMETPHUYECKHX
BEJINYUHY ), « BEpOsITHOCTh U CTAaTUCTUKAY.

Pa3BuTue yKa3aHHBIX JIMHUM OCYLIECTBIISIETCS MAapajuUIeNIbHO: Kaxkaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, HO IPX 3TOM B TECHOM B3aUMOJEHCTBUU.
Kpome Toro, ux o0beIuHsET JOrHYecKas COCTaBIAOIIAsA, TPAAULIMOHHO IPUCYILAs
MaTeMaTUKe U MPOHU3BIBAIOLIAS BCE MAaTEMAaTUUYECKUE KYpPChl U COJEpKATEIbHbIE
munauu. ChopmynuposanHoe Bo ®I'OC OOO TtpeboBaHue «yMeTh ONEPUPOBATH
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NOHATUSMU: ONpEAeNieHne, aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO, yMEHHE
pacno3HaBaTh WCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, MPUBOJIUTH TPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS
KO BCeM Kypcam, a (popMupoBaHUE JOTHIECKHX YMEHUN pacrpenesieTcs Mo BceM
roaam o0ydenus Ha yposHe OOO.

B mnponecce ypokoB MaTeMaTHKHM TiyXue OOydarolumecs 3HAKOMATCS C
pa3HOOOpa3HBIMM  MATEMAaTUYECKUMM  TOHSATUSIMH M TE€PMUHAMHU,  C
MaTeMaTU4YeCKOM (pas3eosiorueil, YTO TMO3BOJSET CTUMYJIMPOBATH pPEUEBOE
pa3BUTHE W TIpeojosieBaTh ero Hepocratku. WM, waobopor, Onaromaps
COBEpUICHCTBOBAHUIO CJIOBECHOM peYd MPOUCXOIUT Haubojee TIIIyOOKoe H
OCHOBATEIIbHOE  OCBOCHHME  MAaTeMAaTHYeCKOoro  3HaHus,  (GOpPMHpPOBAHUE
abCTpakTHOrO MBINIICHUS. B MaHHOW CBsI3UM CyIIECTBEHHAs POJb B OOy4YeHUU
MaTeMaTHKe MOPUHAICKUT CIOBy. B cooTBeTctBHM co  crneuuuxon
00pa3oBaTeNbHO-KOPPEKIIMOHHONW  pabOThl B XOJI€ YPOKOB  MaTeMaTHKU
pPEeIyCMaTPUBACTCA TPEAbSBICHUE BEpOATbHBIX HMHCTPYKIIMNA, MOCTAaHOBKA
CIIOBECHBIX 3a/iay, MNOOyXAeHHe OoOydaroumxcsi K pacCyXICHHUSIM BCIyX,
KOMMEHTHPOBAHUIO BBHITIONHACMBIX JEHCTBUN, OOBSICHEHUIO OCYIIECCTBIEHHBIX
oreparyii. YUuTenb T0JDKEH CO3AaBaTh YCIOBHS, MPU KOTOPHIX Y 00YYarOIIUXCS C
HapYLIEHHBIM CIIyXOoM OyJeT BO3HUKAThb MOTPEOHOCTh B PEUEBOM OOIICHHUM IS
NOJIy4eHUs] TOM WM HWHOM MaTreMaTuyeckod HHPoOpMalMH, a TakkKe
IUTAaHUPOBAHMS, BBITIOJIHEHUS, MIPOBEPKU PAKTUYECKUX JeNCTBUN
MaTEMaTUYECKOTO COICPIKAHUA.

KornutuBHas cocraBisroniasi Kypca MaT€MaTHKW IO3BOJISIET OOSCIEUYHUThH
KaK TpeOyeMbIil CTaHIapTOM HEOOXOIUMBIi (0a30BbIN) yPOBEHb MaTeMaTHUYECKOU
MOJTOTOBKH, TaK M TOBBIIICHHBIA YPOBEHb, HEOOXOAMMBIA JJISi YIIIyOJIEHHOTO
U3yYCHUs IIPeIMeTa.

Kypc Marematmku wuMeeT SPKO  BBIPAKCHHYIO  BOCHUTATEIBHYIO
HamnpaBleHHOCTh. brmarogaps pasHooOpa3HBIM BHAAM JEATEIBHOCTH U (opMam
opranm3anu  paboThl OO0y4aloOUIMXCs Ha YypOKax MaTeMaTHKH MPOUCXOAUT
BOCIIHUTAHUE  [ENCYCTPEMIEHHOCTH, BOJH, HACTOMYMBOCTH, OCO3HAHHOMU
NOTPEOHOCTH TIOBOJIUTH HA4YaTOE JIEJI0 A0 KOHIA. BBIMONHAS T€ WK WHBIE 3a/1aHu,
riyxue oOydvaroluecs OCO3HAIT, 4YTO HeOpeXHOe OTHOUIeHHuEe K padore,
OTCYTCTBHE COCPEIOTOYECHHOCTH MPU PEIICHUU MMPUMEPOB, 3a/1a4, OCYIECTBICHUN
rpaduueckux paboT u Ap. 00yCIOBIMBAET BOZHUKHOBEHUE OMIMOOK. OCyIecTBIss
NeSTENBHOCTh B TPYIIE, B MOATpyNnax, napax, oOydarouuecs ¢ HapylleHHEeM
ciayxa ydaTrcsi OCCKOH(MIMKTHBIM CIoco0aM peIieHHusi MPOOJIEMHBIX CHUTYaIluH,
CIIOPHBIX BOIPOCOB, TPHUHITHIO HHOTO MHEHHUS, YBOXCHHIO K TOYKE 3pEHUS
JPYroro 4ejoBeKa.

Conepxanve ypOKOB MaTeMaTHUKH TIO3BOJISIET Takke oO0ecreunBaTh
ACTETUYECKOE BO3JCHCTBHE HA JIMYHOCTh, B YACTHOCTH, 32 CUET MPEAbABICHUS
aKKypaTHO BBITIOJTHCHHBIX JHUJAKTHUYCCKUX MOCOOWH, aHaim3a W300paKeHUH,
NPECTABICHHBIX B yUeOHHUKE, BKIIOYasi TEOMETPUYECKHI MaTepHal.

OcBoeHHE TIOyXUMH OOYYaIOIIMMHUCSA MPOTPAMMHOTO MaTepuaya 1o
MaTeMaTHKE OCYIIECTBISIETCS MPEUMYIIECTBEHHO HA YpPOKaxX MOJ PYKOBOACTBOM
yunutenss. OgHako I TPOYHOTO OCBOCHHS COJAEpX aHUs Kypca Tpedyercs
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IPELYCMOTPETh PETyJISIPHOE BBIIIOJIHEHHE JOMAIIHUX 3aJaHUM, WCKIKOYas IHU
IPOBENECHUSI KOHTPOJIBbHBIX padoT. Ilpu omnpenenennn conepxkanus U o0ObEMA
JOMAIlIHETO  33JaHusl HEOOXOAMMO YYeCTb HEAOMYyCTUMOCTb MEpPerpy3Ku
00yuaromuxcsi yueOHbIM MaTepUATIOM.

[Iporpamma BKJIIOYAET TEMATHYECKYIO M TEPMHHOJOTMYECKYIO JIEKCHUKY,
KOTOpas JIOJDKHA BOWTH B CIIOBApHBIM 3amac TIIyXUX OOYyYaroluxcsi 3a Cu&r
1eJIeHANPaBICHHON OTpabOTKH, MPEXK]IE BCEro, 3a CUET BKIIOYEHUSI B CTPYKTYpPY
CJIOBOCOYETAHMM, MPEI0OKEHUNH, TEKCTOB, B T.4. B CBS3U C (POPMYJIMPOBKOU
BBIBOJIOB, BBIJIBIDKEHUEM THUIIOTE3, OGOPMIIEHUEM JIOTUYECKUX PaCCYKICHUH,
IPUBEIAECHUEM JI0KA3aTEIbCTB U T.II.

Ilpunyunvr  peanuszayuu-obpazoseamenbHO-KOPPEKYUOHHOU  pabomvl  HA
VPOKax Mamemamuxu.

B cootBercTBUM C npunyunom HayyHocmu B Xole 0Opa30BaTEIbHO-
KOPPEKLIMOHHOI0  TpolLecca MpeaycMaTpuUBaeTcsi, BO-NEPBBIX, BHIOOp U
IpEeabABICHUE MaTepHuaja B COOTBETCTBUHM C TPEOOBAaHUSMU M JIOCTHIKEHUSMU
COBPEMEHHOM HayKH, BKJIIOYas MaTeMaTUKy, NEAaroruky, Cyponeaaroruky u ap.
Bo-BTophiX, mnpuoOpeTaeMble  OOydYarOIIUMHUCS  3HAHUS  JIOJDKHBI  OBITh
cuUCTeMHbIMU. Bocnpusarue HOBOro mnpeacTaBisieT coOoil mporecc, B KOTOPOM
Ka)XJI0€ BIEpPBbIE OCBAaMBAEMOE SBJICHUE, TOT WJIM WHOM HE3HAKOMBIA OOBEKT
paccMaTpUBAIOTCSI B CUCTEME Pa3HOOOpPA3HBIX CBS3€W C WHBIMHU SIBICHUSIMHU H
00BEKTaMH: CXOAHBIMU W OTJIMYHBIMU. B-TpeTbuX, NpenbsBISeMbld MaTepHal
JIOJIKEH OBITh JIOCTOBEPHBIM, pacrojiaraTh MOJAJIMHHBIM HAy4YHBIM 00bsICHEHHEM. B
KOPPEKLIMOHHO-00pa30BaTeIbHOM  IPOLECCEe HAa ypOKax MaTeMaTHUKUd He
JIOIYCKAeTCsl ByJbrapu3alus, Ype3mMepHas yIpoUIEHHOCTh U3JI0KEHHsI 3HAHUM CO
CCBUIKOW Ha OCOOCHHOCTH O0YyYalomuXCcs, 00yCIOBICHHBIC HApYIIICHHEM cliyXxa. B
COOTBETCTBMM C JIAaHHBIM [PUHUMUIIOM NPEIyCMaTPUBAETCA  BOIUIOLIECHUE
MaTeMaTHYECKUX MPECTABICHUN U IOHATUN B TOUYHBIX CJIOBECHBIX 0003HAYCHHUSIX,
onpeneneHusx. Kpome Toro, BaKHbIM yCIOBHEM MPUHUMUIIA HAYYHOCTH SIBISETCS
Takas OpraHu3anus 00pa3oBaTeIbHO-KOPPEKIIMOHHOIO TMpoliecca, KOraa y IIyXux
oOyuaromuxcst GOpMUPYIOTCSI aOCTPaKIIMKU U 000OIIEHHS KaK YMIUPUIECKOT0, TaK
U TEOPETUYECKOTO TUMA. JTO MPEANOoJiaraeT MOCTUKEHUE BHYTPEHHUX CBS3EU U
3aKOHOMEpPHOCTEH MaTeMaTUYeCKUX SBJICHHUM, OTHOIICHHWH, 3aBHUCHUMOCTEH.
Hayunocts B o0OyuyeHunm wmaremaTuke (anredpe, TeoMeTpuH) OOeCIeurBaeTCS
TakKe 3a Ccu€T NPeIOoCTaBICHUS MaTepuala, Kacarollerocs HUCTOPUYECKOro
Pa3BUTHUS 3TOU HAYKU U €€ COBPEMEHHBIX JOCTHUKECHUMU.

B cootBerctBUM C nmpunyunom pazeusaioweco 00yueHus Tpedyercs
o0OecrieunBaTh CTAaHOBJICHHME II03HABATENBHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOydaromuxcsi, ymnpaBjieHUE TEeMIIAMH M COAEpPKAHMEM HUX MaTeMaTH4YeCKOIro
pa3BUTHS 3a CUET COOTBETCTBYIOIIUX BO3/eicTBHiL. B pesynpTate 00yuenue Oyaer
«BecTn» 3a coboit pasButHe. [Ipu 3TOM TpeOyeTcs mpeabsBICHUE MaTepHaia C
y4€TOM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH, PEUEBHIX M MO3HABATEIbHBIX
BO3MOKHOCTEM, MHAMBUIYATbHBIX OCOOCHHOCTEN riayxux oOyuaromnuxcs. Kpome
TOTO, MpeayCMaTpuBaeTCs  BKJIIOYEHHWE B  COJEpKaHUME  YpPOKOB  Kak
PENPONYKTUBHBIX 3aJaHUK, TaK W CO3JaHUE CUTyallUil I103HABaTEIbHOIO
3aTpyAHEHHs, 3aJaHuil TpoOJeMHOro xapakrepa. B dwucie TUNOB 3amaHuid
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IpeIyCMaTPUBACTCS BHICOKHI YJEIbHBIN BEC TAaKUX, KOTOpPbIE TPEOYIOT aKTUBHOTO
VCIIOJIb30BAHUS CIIOBECHOU PEUH.

C yu€roM npunyuna eocnumeléaioue2o oby4enuss IPOrpaMMHBIA MaTepual
JOJKEH OBITh OpPUEHTUPOBAH HA pPAa3BUTHE Yy DIyXUX OOydaroIMXcs
MOJIOKUTENIbHBIX MOPAJIbHBIX M HPABCTBEHHBIX KauyecTB. YYEOHbIH MaTepuall
Ha3BaHHOTO Kypca 00JlaJaeT 3HAYUTENIbHBIM BOCIUTATENIbHBIM IOTEHLIMAJIOM, B
CBSI3M C YEM JIOJDKEH MCIOJIB30BaThCS JUIsl pPAaCUIMPEHUsT KPyTro30pa 00yyaronmxcs,
pa3BUTHS  KyJBTYpPbl YMCTBEHHOIO TpYyJa, COBEPIICHCTBOBAHUS HABBIKOB
paloHaibHON OpraHu3auuu pabotsl u jp. K 3HauMMbIM (akTopaM peanusaiuu
IPUHLIMIIA BOCIHUTHIBAIOIIETO OOY4YEHHsSI OTHOCSITCS TIyOOKO€ 3HAaHUE IpeaMeTa
YUUTEJIEM, UHTEPECHOE U JOCTYIHOE JJIs1 00yUarolMXcs N3JI0KEHNEe MaTepuaia.

Ipunyun ceasu ob6yuenus c dHcu3Hvio TpeOyeT, 4TOObI IPU OCBOCHUM 3HAHUIM
riyxue oOydarouiecs, ¢ OJHOW CTOPOHBI, OMUPATUCh Ha COOCTBEHHBIN
KU3HEHHBIA M TNpakThuyeckuil onblT. C Apyroid CTOpPOHBI, BaXXHO 0O€CIIEYMBATH
IpUBJICYCHHE MPUOOPETEHHBIX 3HAHUM W YMEHUW B TOBCEIHEBHOW KHU3HECHHOU
IIPaKTHKE, B pAa3HbIX BUIAX JAeATenbHOCTH. [IpemycMarpuBaeTcs perysipHOe
03HAaKOMJIEHHWE OOyYaroUIMXcsl C T€M, KaK YeJIOBEK HCIOJIb3yeT MaTeMaTHYEeCKUe
3HAHMSI B PA3JIMYHBIX COLMATBHO-OBITOBBIX CUTYalUAX, HA MPOU3BOJICTBE U T.II.

Ipunyun npounozo yceoenusi 3nanuti 0co00 3HaUYUM B 00pa30BaTENIbHO-
KOPPEKLIMOHHON paboTe B CBSI3U ¢ OCOOEHHOCTHIO OOYYaIOIIUXCsl C HApyILICHUEM
CllyXa CpaBHMTEIBHO OBICTPO 3a0bIBaTh OCBaMBaeMblii yueOHbI Marepuai. B
JAHHOM CBSI3U JUIs aJICKBATHOTO OCO3HAHMS M IPOYHOIO 3allOMMHAHUS MaTepualia
TpeOyeTrcs omopa Ha BCE COXpaHHbIE  aHAJIMW3AaTOPbl, MHCIIOJIb30BAHME
KUHECTETUYECKHX OLIYIIEHUI B BOCIIPUSATUU MaTEMAaTUYECKUX 00bEKTOB. BaxkHbIM
TAaKXKE SIBIACTCA YBA3BIBAHME BHOBb 3allOMHMHAEMOI0 C paHee IOJIyYEHHBIMHU
3HAHUSMH, BKJIIFOYEHUE HOBOT'O 3HAHUSA B YXKE€ CIIOXKUBILIYIOCS CHCTEMY; Pa3BUTHE
CIIOCOOHOCTM K  ONOCPEJOBAaHHOMY  3allOMHMHAHHUIO, COBEpPLICHCTBOBAaHUE
COOTBETCTBYIOIIIMX  MBICIUTENbHBIX NpUEMOB. TpelyeTcs MperycMOTpETh
CHUCTEMAaTUYECKOE HCIIOJIb30BaHUE YNPAXKHEHUN HA IOBTOPEHUE U 3AKPEIUICHUE
IIPOMIEHHOTO MaTepralia ¢ BKIOUYEHUEM B IIOBTOPEHUE IJIEMEHTOB HOBU3HBL.

Ilpunyun ucnonvzosanus Ha2AAO0HOCMU TPELYCMATPUBAET MOCTENEHHBIN
epexo], OT HaIVISIAHOCTH K CIOBY, COYETAHME HAIVISIAHOCTU CO  CJIOBOM.
Peanuzanus naHHOro npuHiuna tpedyeT ydéra TOro, 4YTO HarjsAHbIE BUIbI
MBILIJIEHUSI HAXOIATCA B TECHOM B3aUMOJEHCTBUM CO CJIIOBECHO-JIOTHYECKUM
MbIIUIEHWEM.  J[aHHOE€  B3aMMOJEWCTBME  HAYMHAETCI C  MBICICHHOIO
(opMupOBaHUs HAIJISIHBIX O0Opa30B HAa OCHOBE CJIOBECHOI'O TEKCTa (HampHUMep,
yclIOBUS 3a7aun) B (opMe NepeBoja Ha S3bIK 00pa30B COAEPIKAHUSI 3TOTO TEKCTa
(3a1aun) — yCcTHOro MO0 MUCbMEHHOro. B 1aHHOM citydae HarysHbIi MaTepuan
IPEACTAET B BUJAEC BHEIIHEH OINOPHI BHYTPEHHMX ACHCTBHM, KOTOPBIE BBIIIOIHSACT
mIyxol oOywaromuiicss moj pykoBojacTBoM mnenarora. Ilo Mepe oBnajaeHus
MaTEeMaTHYECKUMU TOHATUAMH, AOCTPAKTHO-JOTUYECKHUM MBIIIICHUEM TJIaBHOE
coziepKaHue B 00yUEHUU MAaTEMATUKKU COCTABIIAIOT HE CaMU MIPEIMETHI, IBJICHUS, a
CYIIECTBYIOIIME MEXJIYy HHUMM CBSI3U W OTHOWEHUsA. OOBIYHOW HArISAHOCTH
CTAHOBHUTCS HENOCTATOYHO, B CBSI3M C YEM BCTYNAET B CHILy HNPUHYUN
mooenuposanusi. OH HE MPOTUBONOCTABIEH MPUHLMITY HATJISIAHOCTH, a SIBISAETCS
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ero BbICIICH CTymHeHblo. biaromaps MoAenMpoBaHHIO TIyxue oOydarommuecs B
HaTJISAHOM BUJE (TIOCPEICTBOM CXeM, TpauKOB, YEPTEKE) OCBAUBAIOT METOIBI U
CHOCOOBbI TMO3HAHUS M3Yy4YaeMbIX OTBJICYEHHBIX CBS3€d M OTHOUIEHUH MEXIY
npeIMEeTaMH, SBJICHHUSIMH, T[IOMCKAa HOBBIX BHYTPEHHUX OTHOIICHHA U
3aBUcuMocTeil. B CBOIO odepelnb, HEYMEPEHHOE HCIOIb30BAaHUE CPEICTB
HarJIIHOCTH MOXKET OTBJIEKaTh OOydYaroUuXcsi OT TOCTABJICHHOW Iepej] HUMU
yueOHOH 3a/auu. B COOTBETCTBUU C ATUM HE NpEIyCcMaTpUBAETCS 3a/epikKa Ha
HArJIAIHBIX (QopMax JAEUCTBUH, CIIOCOOOB BBIMOJHEHUS 3aJaHUM B TeX Clydasx,
KOrjla y TIyXuX oOywaromuxcsi chOpMHPOBAHBI MBICIEHHBIE O0Opa3bl 3THX
nerictBuii. OQHAKO MpU BO3HUKHOBEHUU TPYAHOCTEM B CBA3M C OCBOEHUEM
MaTepuaia, MpeACTaBIEHHOr0 B OTBICYEHHOM (opme, MpeaycMaTpUBaeTCs
BO3BpAILEHUE K HAIISIIHO-IPAKTUYECKON OCHOBE 3a/1aHMSL.

Ilpunyun uHOUBUOYATLHO2O NOOX00a K 00yuarwumMcs B YCIOBHUSIX
KOJUIEKTUBHOTO OOy4Y€HHs MaTeMaTUKE NpelycMaTpUBaeT y4€T TOro, 4TO
YMCTBEHHBIE, PEUYEBbIEC, KOMIIEHCATOPHBIE BO3MOKHOCTH IIIYXMX OOYy4YaroIIHUXCs
paznuyHbl. B 3T0# CBsA3M TpeOyeTcss MHAMBUAYAIU3aLMs 3aJaHUI 110 KOJMYECTBY U
COZIEpKAHUIO, MPEIyCMATPUBAIOTCA  PA3JIMYHbIE MEphl IOMOILIM  Pa3HbIM
00yYaroIIMMCH.

Ilpunyun  onopvl 6 00yYyeHuu Mmamemamuxe HA 300PO8bIE  CUTbL
obyuarowezocsi TpeOyeT KOPPEKIIMOHHOM HaIpaBiIeHHOCTH 00pa30BaTEIbHOTO
npouecca. ['myxue oOydaromiyecss OBIAJEBAlOT MaTEMAaTUYECKUMH 3HAHUSIMU
IPEUMYIIECTBEHHO IOCPEJICTBOM CIYXO-3pUTEIBHOIO BOCHIPUATUS YUEOHOIO
MaTepuajla ¢ aKTUBHBIM IIPUBJICYEHUEM COXPAHHBIX aHAJIU3aTOPOB, NOAKPEILIAS U
paciiupsisi Mojy4daeMmble 3HaHMs Oyiarogapsi HpPaKTHUECKOM JIeATENbHOCTH,
YYBCTBEHHO, JBUIAaTEJIbHOIO, OCSA3aTEIbHO BOCIIPUHHMAs MaTEMaTUYECKUE
00BEKTHI U siBJIEHUS. Pa3HOOOpa3Hble BUIBI AESITEIBHOCTH, HArpyXas pa3jiudyHble
aHAJIM3aTOPhI, Yallle MX COYETaHHs, MO3BOJISIIOT CO3/1aBaTh B CO3HAHUHU OoJjee
SICHBIE Yl IPOYHBIE 00pa3bl MOHATUS U3YYAEMOI0 MaTEMAaTUYECKOTO MaTepHalla.

IIpunyun desamenbHocmHO20 NOOX00a OTPAKAET OCHOBHYIO HANPABIEHHOCTh
COBPEMEHHOM cHucTeMbl O00pa3oBaHMs TIyXOro oOydarouierocs, B KOTOPOWU
NEeSATENbHOCTh paccMaTpUBAeTCsl KakK Mpoliecc (GOpMUPOBAHUS 3HAHUM, YMEHUIN U
HAaBBIKOB M KaK YCJOBHE, OO€CleunBaoIiee KOPPEeKIMOHHO-PA3BUBAIOILYIO
HaIpaBJIeHHOCTh 00pa3oBaTelibHOrO Tpolecca. Ocoboe MecTo B peanu3aluu
JAHHOTO MPUHLNIA OTBOJUTCS MPEAMETHO-ITPAKTUYECKOMN NESITENBHOCTH, KOTOpas
paccMaTpUBaETCs KaK CPeACTBO KOPPEKIIMHU U KOMIIEHCALUN BCEX CTOPOH IICUXUKH
IJIyXOoro oO0ydYaromerocss — B COOTBETCTBHM C TICUXOJIOTMYECKON Teopuen o
JEeATENbHOCTHOM AETEPMHUHALIMY IICUXUKH.

IIpunyun eduncmea obyuenus mamemamure ¢ pa3gumuem cJl08eCHOU peyu U
Hepeuegvlx NCUXudeckux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyLIeHus,
0coObIMU  00pa30BaTeNbHBIMH  MOTPEOHOCTSAMH TIyXHX oOydaromuxcs. B
COOTBETCTBUH C 3TUM B XOJI¢ YPOKOB TpeOyeTcsl yAensiTh BHUMaHHE paboTe Hal
MaTeMaTU4YeCKOW TEPMUHOJIOIUEN, pPACLIUPATL 3amac MOJIEIECH U BapUaHTOB
BBICKa3bIBAaHUI MaTeMaTHYeCcKOro cojaepxanusi. OBiaJeHUE CIOBECHOM PEublo B
X0JIe YpPOKOB MaTeMaTUKU (anreOpbpl, TE€OMETpHUM) SABISIETCS  YCIOBUEM
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JANbHEMIIEro N3y4yeHus: 3TOM JMCUUIUIMHBI, @ TAK)KE OCBOCHMS LIMPOKOTO KpyTa
MaTEMaTUYECKHUX U )KUTEUCKUX MOHATHI, UCIIOJIb3yEMBIX B OOMXO/E.

[lenenanpapneHHass padoTa MO Pa3BUTHUIO CIOBECHOM peud (B YCTHOU U
NUCbMEHHON (hopMax), B TOM YHUCIE CIyXO-3PUTEIIBHOIO BOCIHPHUSTUS YCTHOU
peuH, pedeBOoro ciyxa, HPOU3HOCUTEIBHON CTOPOHBI peuu (Mpexae BCero,
TEMATUYECKONH M TEPMHUHOJIOTMYECKON JIEKCUKU YYEOHON NUCHUIUIMHBI U JIEKCUKU
10 OpraHU3aluy Y4eOHO! 1eATENbHOCTH) IPEAYCMATPUBAETCSA HA KaXI0M YPOKE.

B npornecce ypokoB mMareMaTuku TpeOyeTcss OAHOBPEMEHHO C pPa3BUTHEM
CJIOBECHOM peun oOecreunBaTh pa3BUTHE y DIIYXUX OOyYarolMXCsl JIpyrux
IICUXUYECKUX IIpoLleccCOB. B 4acTHOCTH, MpeaycMaTpuBaeTcs pPYKOBOJCTBO
BHUMaHUEM OOYYalOUIMXCs Yepe3 MOCTAHOBKY U aHAU3 y4eOHBIX 3a7ad, a TaKKe
COCPEIOTOYEHUE W IMOJAJIEpKAHUE BHHUMAHMS 3a CYET NPUBJIICYECHHSI CPEICTB
HarJIAIHOCTH, BHJIEOMATEPHANIOB, JOCTYIHBIX IO CTPYKTYpE H COJEPKAHHIO
CIIOBECHBIX MHCTpyKUMH. Pa3Butme mnamsatu oOecreuyuBaeTrcs MOCPEICTBOM
COCTABJICHMSI CXEM, aHaJu3a COJAEpXaHus TaOJIMI, TEKCTOBBIX 3anad. Pa3Burtue
MBIIIJIEHUST W ero omnepauuid oOecreyuBaercs 3a CYET YCTAHOBJIIEHUS
MOCJIEJOBATEIbHOCTA  BBINIOJHEHUS BBIYMCIUTEIBHBIX JACUCTBUI, NPUYMHHO-
CJIEICTBEHHBIX CBsi3ed U 1p. B oOpa3oBaTeinbHO-KOPPEKLMOHHON paboTe cieayer
C/ieNIaTh aKLUEHT Ha Pa3BUTHU y 00yUarOLUXCsl CIOBECHO-JIOTMYECKOTO MBILIUICHHUS,
0€e3 4ero HeBO3MOXHO IOJHOLEHHO pacCyAaTh, I€NaTh BbIBOJbI, OCYIIECTBIATh
BBIIBJKEHUE M NPOBEPKY rumnore3. B naHHON cBs3M mporpaMMHBIN Marepual
JOJDKEH M3JIaraTbCs YUUTEIEM SCHO, IOCJIEN0BATEIbHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB U TOJHBIM OXBaTOM TeMbl. BakHas poib B Pa3sBUTUU y TIIYXHX
00y4aromuxcsl CJI0BECHO-IOTHYECKOTO MBIIUICHUS MPUHAIIICKUT OOCYKICHUIO U
BBIBEICHUIO (POPMYJI, MOJIETUPOBAHUIO MTPAKTUUECKUX 3a/1a4 C IOMOIIbIO (hOpMYIL,
BBIIIOJIHEHUIO BBIYMCIIEHUH MO (popmyiaM U Ap.

B cootBerctBUM ¢ npuHyunom ummeHcugukayuu peuesoco 00OWeHUs
(KOMMYHHMKaTUBHOCTH) TpeOyeTcsi CO3JaHME Ha ypOKaxX MAaTeMaTHKW CUTyaluil
peueBoro oo6menus. [l storo, kak u Ha 3Tane HOO, BakHO NpPaKTUKOBATH
paznuyHble (pOpMBI pabOTHI IIyXUX OOYy4YaIOIIMXCA: MapamMu, OpuragamMu U JIp.
Jlanupie ¢GopMbl pabOThl, HapsAay C HWHBIMH, HO3BOJISIIOT OCYIECTBIATH
KOMMYHHUKaTUBHOCTh ~ y4E€OHOIO MaTeMaTHMYeCKOro MaTepuansa U camou
OpraHM3alnuu padboOThl Ha YpOKE, aKTUBU3UPOBATH «MATEMATUUYECKUN» CIOBaph,
«MaTeMaTHYECKY0» (Pa3eoOTuI0, COBEPIICHCTBOBATh Y OOyYaIOIIUXCS YMEHUS
JI0Ka3bIBaTh, paccy Aarh, (GOpMyIHpOBaTh BHIBOJIbI, U3BJIEKATh U aHAJIU3UPOBATH
UH(POPMAIIMIO MAaTEMaTHYECKOTO COJIEPKaHUsI.

B mpomecce 00pa3oBaTenbHO-KOPPEKIIMOHHOW pabOThl  MOTYT  OBIThH
UCIIOJIb30BaHbl LU(POBBIE TEXHOJOTHMH, K KOTOPHIM OTHOCIT HH()OPMAIMOHHO-
o0Opa3oBarebHbIE cpenpl, AIEKTPOHHBIN 00pazoBaTeIbHBbII pecypc,
JIUCTAaHIIMOHHBIE O00pa3oBaTelIbHBIE TEXHOJOTHH, OJJIEKTPOHHOE OOydeHue ¢
NOMOILBIO HHTEPHETA U MYJIbTUME/INA.

[IpeumyiiecrBamu UCIOJIb30BaHUS nU(QPOBBIX  TEXHOJOTUU B
00pa3oBaTEIbHO-PEAOMIIUTAIIMOHHOM ~ TIPOIIECCe  SBJISIIOTCS  JIOCTYITHOCTb,
BApUATUBHOCTh, HAIVSIAHOCTh  OOydeHHs, oOpaTHas CBS3b  y4yuTels C
00y4arouMucs, MOCTPOCHUE UHAUBUYyaIbHON TPAEKTOPUHM H3Y4YEHMs yueOHOIo
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MaTepuana, oOydeHHe C MPUMEHEHHEM HWHTEIICKTYyaJlbHBIX CHCTEM MOJICPKKU
(115 aganTanuy yueOHOro MaTepHaia K 0coObIM 00pa3oBaTeIbHbIM NOTPEOHOCTIM
oOyuatomuxcs). Opranuzanusi 0oOydyeHHs] Ha OCHOBE IIM(PPOBBIX TEXHOJIOTUN
MO3BOJISIET ~aKTHBU3WPOBATh KOMIICHCATOPHBIE MEXAaHHU3MBl  OOYyYaloIINXCH,
OCYHIECTBIISITh  00pa30BaTENbHO-PEAOMINTAIIMOHHBI ~ MPOIECC HAa  OCHOBE
MOJINCEHCOPHOTO MOJX0/1a K MPEOI0JICHUIO BTOPUYHBIX HAPYIIEHUN B PA3BUTHH.

[{udpoBbie TEXHOIOTHH MOTYT MCIOJIB30BAaThCS B PA3IMYHBIX BapHalUsaX: B
BUJICE MYJbTUMEAUMHBIX MpPE3eHTAlMi, Kak ydyeOHMK H pabouas TeTpaib, B
KauyeCcTBE CJIOBAps WM CIPABOYHHUKA C YUeOHBIMHU BUACOPUIbBMAMU, KaK TPEHAXKED
JUTS 3aKPETIJICHUS] HOBBIX 3HAHUN WJIM B BUJIE PAKTUYECKOTO MOCOOUS.

NudopmarnmonHo-oOpa3oBaTesibHas cpena 00pa3oBaTEIbLHOTO yUPEKIACHHUS,
OpraHM30BaHHasg C  HUCIOJb30BAaHUEM  IHU(PPOBBIX  TEXHOJIOTMH, JOJKHA
00ecIeunBaTh:

—  “H(OPMALMOHHO-METOIMNYECKYI0  TMOAJEPKKY  00pa30BaTeIbHOrO
npoiiecca ¢ y4€ToM OCOObIX 0O0pa3oBaTEIbHBIX MOTPEOHOCTEN OOyYaromuxcs ¢
HapyIICHUEM CITyXa;

— TIUIaHUpOBaHWE OO0OpPa30BATENBLHOTO TMpollecca M €ro  PecypcHOro
o0ecrieueHnss B COOTBETCTBUU C (eAepalbHBIMU TpPEeOOBAHUSAMH OCHOBHOTO
ob1ero oOpa3oBaHus;

— MOHHUTOPMHI M (UKCAIMI0O XOJa M PEe3yJIbTaTOB 00pa30BaTEIbLHOTO
mpolecca JUisi  OTCIEKHMBaHUS JAUHAMUKA YCBOEHHUS YydyeOHOro wmatepuana
00y4aroIUMUCs C HapyLLIEHUEM CITyXa;

— y4€T CaHMTApPHO-3MHUAEMUOJIOTMYECKUX TpeOoBaHUIl MpH O0O0ydYeHUU
IIKOJIbHUKOB C OTPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pOBbsl (C HapyIICHUSIMHU
ciyxa);

— COBpPEMEHHBIE TPOIEAYPhI CO3AaHMs, TIONCKa, cOopa, aHann3a, 00paboTKH,
XpaHeHus U MpeACTaBIeHUS HHPOPMAIUH;

— JUCTAHIIMOHHOE B3aMMOJIEHCTBHE BCEX YYAaCTHUKOB 00pa30BaTEIHLHOTO
npoiiecca (0OydarIIUXCs € HapyIICHHEM CcllyXa, WX pOJUTENIed (3aKOHHBIX
NpeACTaBUTEIICH), Tearornueckux pabOTHUKOB, OPraHOB yIpaBlieHUs B cdepe
o0pa3oBaHusi, OOIIECTBEHHOCTH), B TOM YMCJIE€ MIPU peau3alli AUCTAHIIMOHHOTO
00pa3oBaHUs.

B pe3ynbrare ucnosib3oBaHusl HUPPOBBIX TEXHOJOTHIA B 00pa3oBaTEIbLHOM
npouecce y o0ydarliuxcs € HapylleHHeM ciyxa (OpMHPYIOTCS YeThIpe BUIA
U (HPOBOI KOMIETEHTHOCTH

*uHpOpMAIIMOHHAS U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTH paboTaTh C
pa3HbIMH LHU(PPOBBIMU PECYpPCaMH),

*KOMMYHUKaTUBHas (CHOCOOHOCTh  B3aUMOJICHCTBOBATh  IOCPEICTBOM
6moros, popyMoB, 4aTOB U Jp.),

*TeXHUYECKasi (CIOCOOHOCTh HCIONb30BaTh TEXHUYECKUE U MPOrPaMMHBIC
Cpe/ACTBa),

srioTpeduTeNbckass  (CIOCOOHOCTh  pelaTh € [OMOIIbI0  HU(POBBIX
YCTPOMCTB U MHTEPHETA pa3IMuHble 00pa30BaTeIIbHbIC 33/1aUN ).
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Hean usyyenus ydeOHOro npeamera «MaremaTuka»

Llenv yuebHOU OucyuniuHbl 3aKIOYACTCS B 00ECIEYCHUU OBJIAJICHUS
[IIYXUMHU 00y4aroUMMuUCs HEOOXOIUMBIM (OMpeaesieMblM CTaHAAPTOM) YPOBHEM
MaTeMaTHYECKOH MOJTOTOBKU B €IMHCTBE C PA3BUTHEM MBIIIICHUS U COITMAIbHBIX
KOMITIETEeHIIU, BKJIFOYas:

— (QopMupoBaHuE LEHTPAIbHBIX MAaTEeMAaTHYECKUX MOHSATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpuyeckas (Qurypa, mnepeMeHHas, BEpPOSITHOCTb, (QYHKIHUS),
00ecrneynBalIIMX NPEEeMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTEMaTHYECKOTO
o0pazoBaHus 00yUYaIOIIUXCS;

— MO/IBE/IEHNE 00YyYaroUIMXCcs Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPYXAlOIIEro MHpa, OHUMAaHUE MAaTeMaTUKH Kak
gacTu 00IIeH KyJIbTyphl YEIOBEUECTBA,

—  pa3BUTHE  UHTEIUICKTYyaJlbHBIX M  TBOPUYECKHX  CIOCOOHOCTEH
oOydaromuxcsi, IM03HABATEIbHOW aKTUBHOCTH, WCCIIEIOBATEIbCKUX YMEHHIH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEpECca K U3YUCHHIO MAaTEeMaTHKH,

— ¢opmupoBaHne (HYHKIMOHAIBHOM MaTeMaTUYeCKOW TIPaMOTHOCTH:
YMEHHsI PACIO3HABAaTh MPOSBICHUS MAaTeMAaTUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYECHUU APYTHX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCMMOCTE UM  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU U CO3/1aBaTh MaTEMAaTUYECKUE MOJIEIIH,
OPUMEHATh OCBOEHHBIM MaTeMaTWYEeCKUH ammapar A pelieHus MPaKTHKO-
OpUEHTHUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U OLCHUBATh IOJy4YEHHbBIE
pe3yJIbTaThI.

MecTto npeamera «MareMaTHKa» B Y4eOHOM IJIaHE

VYuebnbiii mpeamer «MaremaTuka» BXOJIUT B MPEAMETHYIO 00JacThb
«Maremaruka 1 HTHHOPMATHKAY, SBIISISICH 00S3aTEIIHHBIM.

VYyebuslil penMer «Marematukay SBISIETCS OOIIMM ISl 00y4YaroIUXCs C
HOPMAaTUBHBIM PAa3BUTUEM U C HAPYIICHUSIMU CTyXa.

B 5-10 kmaccax yueOHbld mpenMer «MaremaThka» H3y4daeTcs B paMKax
CJIEIYIOIUX YYEOHBIX KYPCOB:

B 5—6 KJ1accax — «MaTeMaTuka,

B 7-10 xnaccax — «Anredpay, «l'eomerpusi», «BeposiTHOCTh U CTaTUCTUKAY.

Conep:xanme y4eOHOI0 nmpeamMera

Conepxanue yuyeOHoro mpeamera «MaremaTuka», NPEACTaBICHHOE B
paboueit mporpamme, coorBercTByer ®I'OC OOO, amanTupoBaHHOH OCHOBHOM
o0pa3oBaTenpHOI MporpaMMe OCHOBHOTO 0011ero oOpazoBanus (BapuanTt 1.2).

Conepxanne yueOHOro npeamera «MareMmaTuka
5 KITIACC
(1-i1 rox 00y4enusi Ha ypoBHe O00)
Harypanbnble yncna. [lelcTBUs ¢ HaTypajabHbBIMU YUCIAMU
Harnsnnas reomerpus. JInHUM Ha TUIOCKOCTU
OOGBIKHOBEHHBIE IPOOH
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Harnsnnas reomerpus. MHOrOyroinsHUKH

Jlecatuunble qpodu

Harnsinnas reomerpus. Tena u Gurypsl B IpoCTpaHCTBE

O0600111eHME ¥ CUCTEMATHU3alIMs U3YUYEHHOI0 MaTepuana

Buowl oeamenvnocmu 0dyuarowuxca:

— 00Cy>XJIeHHE pacCCMaTPUBAEMBbIX MOHATUH, HOPMYITUPOBAHKUE MTPABUI;

— BbIJIENIeHUE (B COOTBETCTBUM CO CJIOBECHOW MHCTPYKIMEH) M CIIOBECHOE
0003HaYeHNEe N300paKEHHBIX 0OBEKTOB;

— BBINIOJIHEHHE Tpaduueckux padoT (M0 CIOBECHOW MHCTPYKIMH, 00pasily,
110 aHAJIOTUH U JIp.);

— BBITIOJTHEHUE BBIYUCICHUN B YCTHOW U MUCbMEHHOMU (popmax;

— COCTaBJICHHE TIJIaHA M 00CYKJIEHHE CIIoco0a PEelIeHHs 3a/a4H;

— obOcyxzaenne u BbIBOA (Qopmyn (popmynasl myTd U 1p.), 3HAYCHHUN
BXOJSIINX B HEE OyKB; HAX0XACHHUE O (POpMyJie YKa3aHHBIX JaHHBIX;

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK MTPH T0KA3ATENBCTBE U TUAJIOTE U JP.

TemaTu4eckasi 1 TEPMUHOJIOTHYECKAS JIEKCHUKA

Cnosa u cnosocouemanus

Jlenenue, 10Ka3aTesbCTBO, €AMHULIBI U3MEPEHNUS, 3a/1a4a, U3MEPEHHUE ITTUHBI
CTOPOHBI, KOOPJIMHATHBIN JIy4, KOOPJMWHATHI, Jy4, MHOTOYTOJIbHUK, HATypaJbHOE
YKCIIO, HEPaBEHCTBO, OTPE30K (UIMHA OTpPE3Ka, KOHIIbI OTpe3Ka), IIOCKOCTb,
npsiMasi, paBHbIE OTPE3KH, PACCTOSIHHE MEXKIY TOUYKaMH, TOYKA, TPEYTOJIbHHUK,
IKasia.

bykBeHHasi 3amuch BBIPAKEHUS, BBIUYMTAEMOE, BBIUUTAHUE, HAXOXKIECHUE
3HA4YE€HUs, MEPUMETP, IUIONIA/lb, PA3HOCTb, CBOMCTBA CJIOKEHUS W BBIYUTAHUS,
cllaraeMsble, CII0KEHHUE, YNCIIOBOE BBIPAXKEHUE, YNCIOBOE PABEHCTBO.

KBampar, ky0, MHOXUTENb, HAXOXKJICHUE 3HAUCHUS TMEPEMEHHOM,
OCHOBAaHHME, OCTATOK, IPOU3BEIAEHUE, CMBICI BBIPAKEHHS, PaCHpPEIEIUTEIBHOE
CBOMCTBO  YMHOJKEHHUS, COYETATEIbHOE CBOICTBO  YMHOXEHHUS, CIOCOO
HAXOXJEHUS JIeJeHUs, CIOCO0 HAXOXKIECHUSI YMHOXKEHHUS, CTENEeHb, YMHOXEHUE,
YaCTHOE, yIPOUIEHUE BbIPAXKEHUSI, YTCHUE BhIPAXKEHUH.

Ap, BEpIINHBI, BpEeMsl, BBIYUCIEHUS, TEKTAp, TPaHU, ACIIUMETP, KBaIPpATHBIN
METp, KUJIOMETpP, KyOMUecKuid caHTUMETp, 00bEéM KybOa, 00bEM HIDKHEH TrpaHu,
napajiesienunes, MepUMeTp KBajpaTa, MEPUMETP MPSMOYTOJIbHUKA, IJIOMIA/Ih
(kBazpaTa, HIKHEW I'paHH, MOBEPXHOCTU KyOa, MOBEPXHOCTH MapaluiesienuIe/a,
IPSIMOYTOJIbHUKA), MIPOCTOM croco0 BBIYUCJICHUS, IPSIMOYTOJIbHBIN
napajjieNienunen, paBHble (QUrypsl, pacctosiHue, pEOpa, dopmyna, dopmyna
wiomaan, Gopmyna myTu.

Brinenenne yactu, BelYUTaHUE APOOECH, AeIeHNe HA YacTH, JUaMETp, APooH
C OJMHAKOBBIM 3HAMEHaTeNleM, JIpoOb (MpaBWIIbHBIE / HEMpPaBWIbHBIE IPOOH),
3amuch JpoOell, 3HaMeHaTeNlb, HaXOXKJIEeHHE 3HaueHUs OYKBEHHOTO BBIPAKEHUS,
OOBIKHOBEHHbBIEC JIPOOM, PaCIOJIOKEHHE ApOoOei, CliokeHUe ApoOei, cCpaBHEHUE
Opo0el, LIEHTP KpyTra, YUCIUTEIb, YTEHHE IPOOEH.

Hecsatuunble apoOu, AejieHne NeCATUYHOU NpoOu Ha HATypallbHOE YHCIIO,
3aMUCh JECATUYHBIX APOOei, 3amuch OOBIKHOBEHHON JIPOOM B BUJAE JECATUYHOM,
3aMuch MPOU3BENICHUS B BUE CYMMbI, HAXOXKJIEHUE IPOOU OT YKCIIa, HAXOXKICHUE
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3HaY€HUs OYKBEHHOI'O BBIPAXXEHUS, OKPYIJICHHE YHUCEN, MEPEMECTUTEIbHBIA U
COUYeTaTeNbHBIM 3aKOH CIIOKEHUS JECATUYHBIX Jpo0eil, MepeMEeCTHUTENbHBIA U
COUYeTaTeIbHbIN 3aKOHBI YMHOXKEHHUS, NMPUOIMKEHHBIE 3HAUYCHUS YUCEN, CpElIHEe
apu@MeTHYeCKOe, YMHOXEHUE JEeCATUYHOM ApoOM Ha HATypalbHOE YHCIIO,
ypaBHUBAaHUE YUCIIA 3HAKOB, YTEHHUE JIECATUYHBIX JpOOEH.

N3MmepeHne yrioB, MHKPOKAJbKYJATOP, HAaX0XKJACHUE 4YacTH OT YHCIA,
HaxO0XJICHUE YHhClia M0 €ro 4acTu, MOKa3aHUsl, OCTPOCHHUE YIJIOB, TPAHCIIOPTHD,
yroJi (IpsSAMOH, TYTOM, OCTPBIN, pa3BEPHYTHIN ), USPTEKHBIN TPEYTOJIHHUK.

@pasvl

S Oyny nepedyucinsaTh nepBbie 17 uncen HaTypaibHOIro psija.

A wMory (roTtoB) TMpPUBECTH MPUMEPbl JABY3HAUHBIX (TPEX3HAUYHBIX,
HIECTU3HAYHBIX ) YUCE.

Ham mpexacrout (HyX)HO, CcleayeT, HEOOXOIWMO) BBIOpPATh €IWHUYHBIN
OTPE30K U OTMETUTH HA KOOPJIAMHATHOM JIy4ye TOYKU, KOOPJIUHATHI KOTOPBIX ...

Otpe3ok AC pa3OuBaeT NpsIMOYTOJIbBHMK Ha JBa PaBHBIX TPEYrOJIbHHUKA:
ABC u ADC.

[lnomane Kaxa0ro TPEyrojbHUKA paBHA IMIOJOBUHE IUIOMIAJA BCEroO
IPSIMOYTOJIbHUKA.

KBagpaT — 370 IpsAMOYTOJIBHUK C PaBHBIMH CTOPOHAMU.

S mory (xody, rOTOB) NMPUBECTU MPUMEPHI MPEAMETOB, KOTOPHIE HMEIOT
dbopMy IPSIMOYTOJIBHOTO Mapajuiejenunesa.

S mory OTBETUTH Ha BOIPOC O TOM, CKOJIbKO pE&Oep U BEpPUIMH Y
IPSIMOYTOJIBHOT'O Napajuieenunesa.

[IpaBwibHas ApoOb MeHbIe eauHUIBl. HenmpaBuibHas 1poOb OobIne WUIH
paBHa €AMHULIE.

S mory (roTOB) MPUBECTH MPUMEP YHUCIOBOTO BHIPAKEHUS U OOBICHUTH, KaK
HAWTH 3HaYEHUE YHCIIOBOTO BBIPAKEHHUS.

S xouy nmpuBecTH NpUMep OYKBEHHOT'O BBIPAKEHUS.

MpI y3HaIM O TOM, YTO MPOU3BEJIEHUEM JIECATUYHON APOOU U HATYpPaIbHOIO
YHUCJIa Ha3bIBAIOT CYMMY CJaraeMblX, KaJ0€ U3 KOTOPbIX PaBHO 3TOW Apodu, a
KOJIMYECTBO CIAraéMbIX paBHO 3TOMY HATypaJIbHOMY YHCITY.

C [oMOUIPIO  MHUKPOKAJIBKYJISTOPA  MOYHO  BBIIOJHATH  Pa3HbIC
apuMeTHUYeCcKue ACHCTBUS: CI0KEHHUE, BHIYMTAaHUE, YMHOKEHUE, JIETICHUE.

IIpumepHnuie 6160001

Jis cuéra mpeIMETOB MPUMEHSIOT HaTypaibHble uyucia. Jlioboe
HaTypaJIbHOE YHCIIO MOKHO 3aIlMCaTh € MOMOIIbI0 aecatu uudp: ot 0 go 9. Takas
3alMCh YMCEl Ha3bIBaeTCs AecATUYHOW. [locnenoBarenpHOCTh BCEX HATYpajbHBIX
YHUCEJ — 3TO HATypaslbHbIN psj. CaMoe MajJeHbKOE HATypajJbHOE YHCIIO — €IMHHULIA.
B nHatypansHOM psny Kaxaoe cienyrouiee yuciio Ha 1 Oonblue npeasiaymiero. B
HATYpaJIbHOM psiiy He ObIBaeT HauOosbLIero 4ucia, oH OeckonedeH. Lludpa 0
03HAa4YaeT OTCYTCTBHUE E€IMHHUIl JTaHHOI'O pa3psAja B JECATUYHOM 3aluCH YHCIIA.
[Mudpa 0 ciyxkuT 1 A511 0003HAYEHUS YHUCIIA «HYIbY». JTO 3HAYUT — «HHU OJAHOTOX.
Hyib K HaTypanbHbIM YUCIaM HE OTHOCST.
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Ecniu mnpubaButh K HATypalbHOMY 4YHCIY €OUHHUILY, YTO MOJYYUTCS
cleyrolee 3a HUM 4nciio. Yucia, KOTOpbIe CKIIabIBAIOT, HA3bIBAIOT CIIATa€MbIMHU.
Yucio, noayyaroleecs Mpu CI0KEHUU ITUX YUCEN, — 3TO CyMMa.

Bripaxxenue, conmeprkaiee OyKBbI, Ha3bIBaeTCS OYKBEHHBIM BBIPAKCHHEM.
BbykBbl TyT MOryT oOo3Ha4aTh pa3Hbie IUGPHL. Uucna, KOTOPHIMH 3aMEHSIOT
OyKBY, Ha3bIBaIOT 3HAYEHUSIMU 3TOI OYKBHI.

Mpb1 3HaeM pasHbIEe CBOMCTBa CiOXEHHUsA. Bo-mepBbIX, IpH MepecTaHOBKe
cllaraéMbIX CyMMa YHCEJI HE HM3MEHSAETCS. JDTO CBOWMCTBO CJIOXKEHHWS Ha3bIBAIOT
NepPeMECTUTENIbHBIM. BO-BTOPBIX, UTOOBI MPUOABUTH K YHUCIY CYMMY JIBYX YHCEI,
MO’KHO CHauaja npuoaBUTh nepBoe ciaraemoe. IloTom k mosryueHHo# cymMMe Hazo
npubaBUTh BTOpPOE  cjaraeMoe. OTO CBOMCTBO  CJOXEHHUS  Ha3bIBAeTCA
coyeTaTeabHbIM. B-TpeTbux, OT mpubaBiIeHUs HYJIsI YUCIIO HE U3MEHSETCs. 3HAUMUT,
eclii MPUOAaBUTh K HYIIO KaKOe-HUOYIb YHCIO, TO TONYYUTCA MNPUOABICHHOE
YHCIIO.

[IpousBenenne AByX YMCEN HE U3MEHSETCA MPHU NEPECTAHOBKE MHOKUTEIICH.
DTO CBOWCTBO YMHOXKEHHUSI HA3bIBAIOT MEPEMECTHUTENbHBIM. UTOOBI YMHOXXHTH
YHCIIO HA MPOU3BEACHHUE JBYX YHCEIN, MOXXHO CHaJalla yMHOXHUTh €r0 Ha MEPBBIN
MHOXUTENb. [lOTOM TOMydyeHHOE MpPOM3BEACHUE HAJA0 YMHOXXUTH Ha BTOPOU
MHOXXHTEJb. ITO CBOMCTBO YMHOKEHUS HA3bIBAIOT COYETATEIbHBIM.

Jlenenne — 3TO JEHCTBUE, C TMOMOIIBI0 KOTOPOrO IO MPOU3BEACHUIO U
OJIHOMY W3 MHOXKHUTENIEH HaXOAST APYrod MHOXKUTENb. YHCI0, KOTOpOE ACNAT, —
3TO Aenumoe. Yuciao, Ha KOTOpoe AENST, — 3TO AeIuTelNb. Pe3ynbrar AeneHus — 3To
yacTHOE. YacTHOE MOKa3bIBAaET, BO CKOJIBKO pa3 JAeIUMoe OOJblle, YeM JEIUTENb.
Hu o1HO yKCII0 HENB3s JENUTh Ha HYJIb.

C momompio 1pobeil MOXKHO 3amucaTh pe3yJbTaT ACNECHUS JBYX IFOOBIX
HaTYpaJIbHBIX uncen. Ecnu neneHue BBIMONHACTCS HAIETO, TO YaCTHOE SIBJIAETCS
HaTypaJIbHbIM dYHcIOM. Eciu Hameno pas3neiauTh Henb3s, TO YacTHOE — 3TO
JIpoOHOE YHUCIIO.

CwMmelanHas 3aluch YKMciia — 3TO Takas 3aluCh, KOTOPask COAEPIKUT LIENIYIO U
IpoOHyto yacTh. [T KpaTKOCTH BMECTO «YHCIIO B CMEIIAHHOW 3alHCH» TOBOPST
Tak: «CMemlaHHoe uucioy». CMeIIaHHOE YHUCIO MOXHO TPEACTaBUTh B BHJC
HEMpaBUJIBLHOM JIpoOu.

UToOBl IpeICTaBUTh CMEIIAHHOE YUCIIO B BUJE HEMPABUIBLHON IpoOH, HAIO
BBINIOJIHUTD CJEAYIOIIKe AeHCTBUSA. BO-NepBbIX, YMHOXKHUTH €r0 LENyl0 4acTh Ha
3HaMeHaTeNlb APOOHON yacTH. BO-BTOPBIX, K MOJYyYEHHOMY MPOU3BEACHUIO HAIO
npuOaBUTh YUCIUTENb APOOHON yacTu. B-TpeTbux, Haj0 3amucarh MOJYYEHHYIO
CyMMy YHCIIUTEJIEM IpoOH, a 3HAMEHATeIb JPOOHON YacTH HYXHO OCTaBUTh 0e€3
U3MEHEHUSI.

UToOBl yMHOXHUTh JAECATHYHYIO JpOoOb HAa HATypajJbHOE YHUCIO, HAI0
BBIMIOJHUTD CIEIYIOIINE ACHCTBHs. BO-mepBbIX, YMHOXUTH €€ Ha 3TO YUCIO, HE
oOparasi BHUMaHHs Ha 3amsaTy0. Bo-BTOPBIX, HAJ0 B MOJYYEHHOM MPOU3BEACHUN
OTJENHUTh 3alsITOH CTOJIBKO IHM(p CIpaBa, CKOJIBKO HX OTACICHO 3amsiTod B
JnecATUYHOU Apoou. UToObl YMHOXKUTH AecATHUHYIO ApoOs Ha 10, 100, 1000 u Tak
Jajnee, HaJlo B 3TOM ApOoOM NEPEHECTH 3alATYI0 Ha CTOJIBKO LHU(P BIPABO, CKOJIBKO
HYJIeW CTOUT B MHOKUTEJIE TIOCIIE €AMHUIIBI.
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JIns u3MepeHus IUIOAaAeH MOJAb3YITCA TAKUMHU €IUHULAMU: KBAJIPATHBIM
MWJIJIMMETPOM,  KBaJpPaTHbIM  CAaHTUMETPOM,  KBAaJApPaTHBIM  JIELUMETPOM,
KBaJpaTHbIM KujaoMeTpoM. Hampumep, kBagpaTHbId MeETp — JTO IUIOLIAJb
KBaJpara CO CTOpPOHOM | MeTp, a KBaApaTHBIA MWUIMMETP — 3TO IUIOLIAIb
KBagpara co ctopoHor 1 mwmummerp. Ilnomanu moner U3MEpSAIOT B reKTapax.
I'ektap — 370 miomaap kBagpara co cropoHoi 100 metpos. [lnomaan HeGompLIIMX
YYacTKOB 3€MJIM U3MEPSIIOT B apax. Ap (coTka) — Iuioniaib KBaapara co CTOPOHOU
10 meTpoB.

6 KIIACC
(2-i1 rox 00y4yenusi Ha ypoBHe O00)

HarypanbHnbie yncna

Harnsnnas reomerpus. [Ipsmble Ha IIIOCKOCTH

Hpobu

Harnsnnaa reomerpus. Cummerpus

Boipaxxenus ¢ OykBamu

Harnsannas reomerpus. @Urypsl Ha III0CKOCTH

[TonoxxutenbHbIE U OTPULIATENIBHBIE YHCTIA

IIpencraBneHue TaHHbBIX

Harmsinaas reomerpusi. @Urypsl B IpOCTpaHCTBE

O060061eHne U cucTeMaTU3alus U3y4eHHOTO MaTepuana

Buowt oesamenvnocmu odyuarouwguxca:

— 00BbsICHEHHE 3HaYEHUS MOHATUH (POopMyIUpOBaHUE ONpeeIeHH);

— ZIOKa3aTeNIbCTBO U OIIPOBEPIKEHUE C TIOMOIIBIO KOHTPIIPUMEDPOB;

— pelleHne TEKCTOBBIX 33/1a4 apu(METUIECKUMHU CIIOCO0aMH;

— (popMmynupOBaHUE TPaBUI (B paMKax H3y4E€HHOTO);

— yrteHne (OpPO’MUYECKH W TPAMMATUYECKH BEPHOE) MAaTeMaTUYECKUX
3alnce;

— aHaJIW3 TEKCTa 3ajaud, nepeopMyIUpOBKA YCIOBUS, H3BICUECHUE
HE00X0AMMOW MH(OpMaALMK, MOJETUPOBAHUE YCIOBUS MPHU MOMOIIN BU3YaIbHBIX
onop (cxeM, pUCYHKOB, peajbHbIX IPEIMETOB);

— IIOCTPOECHUE JIOTHYECKUX LIETIOYEK PACCYKICHU;

— KpUTHYECKass OLEHKa U  OOOCHOBAaHUE IIOJIyUYEHHOTO  OTBETA,
OCYLLIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIIOKHBIX MCCIEIOBAHNN — B PaMKax M3y4EHHOIO (B T.4. C
UCII0JIb30BAaHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— 1oA00p U NpHUBEIECHNE IPUMEPOB C OMIOPON HA COLUATBHO-OBITOBOM OIIBIT.

IIpuMepHas TeMaTH4ecKasi ¥ TEPMUHOJTOTHYCCKAS JTEKCUKA

IIpumepHuie croea u c1060co4emanis

Hemurenn wm kKpatHble. OOBIKHOBEHHbIE JpoOu. Ilpu3Haku neIuMOCTH.
JlenuTens HATypaJbHOTO 4YMClIA, KpPaTHOE HATypAJIBHOIO YMCIA, OCTAaTOK,
JEIUMOCTb, TIPOCTBIE M COCTaBHbIE YMCIA. Pa3nokeHMe Ha MHOXKHUTENH,
pa3JIoKEHUE Ha MPOCThIE MHOXKHUTEIU, OOIMN ACNUTENb, HAUOOJBIINN OOIIHIA
JEIUTENb HATypaJbHBIX 4YHCeNl. B3anMHO mpocCThle 4HMCIa, HAaUMEHbIIEE
HaTypaJIbHOE YHCJIO, HauUMEHbIIEee OoOllee KpaTHOE HaTYpPaJbHBIX YHCEIL.
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Yucnurens, 3HAMEHATEIh, OCHOBHOE CBOWCTBO APOOM, PaBEHCTBO APOOEH, paBHas
Ipo0b, ACIICHUE YUCIUTENS W 3HAMEHATENs, COKpaIleHne IpoOu, HeCOKpaTUMas
JpoOb, HAUOOJIBIINI OOIIUIN NETUTENh YUCIUTENS U 3HaMeHatens. [lapsl B3auMHO
npocThix uucen. OOmuMiA  3HaAMEHATeNb, JOMOJHUTENIbHbIE  MHOXUTEIIH,
HAaUMEHBIIUN OOLIMI 3HaMEHaTeIh, HAaUMEHbIlIee 00Ilee KPaTHOE 3HAMEHATEJI.
Hecstuunas npoOb. CpaBHEHHE, CIOXKEHHWE M BbluMTaHue aApodeit. CpaBHeHue
npobelt ¢ OJIMHAKOBBIMU YMCIWTEISIMU M Pa3HbIMU 3HameHaTessiMu. pobu ¢
pa3HbIMU 3HaMeHaTelasiMu. HaxokleHue 3HaYeHUs BbIpaXeHHs. 3aJadyd  Ha
CIOXeHHWe U BbluMTaHue JpoOel. Cmemannbie uucna. I[lepemecTutenbHOE
CBOWCTBO CJIOKEHHMS, COYETATEJIbHOE CBOWCTBO CJIOKEHHS, CIOKEHHE LEIbIX
4yacTell, CJIOKEeHHWe APOOHBIX YacTed, ApPOOHBIE YacTH, HEMpaBWIbHAs ApPOOb,
YUCJIOBBIE  BBIPAKEHMsI, YIPOIICHWE YHUCJIOBBIX BBIPAKECHUM, OyKBEHHbBIC
BBIpaKEHUS, YNPOIICHUE OYKBEHHBIX BbIpaXXCHUW. YPaBHEHHUS CO CMEIIaHHBIMU
yuciaaMu. Teopus uucesl. YMHOXUTh ApoOb Ha HATypaJbHOE YHUCIIO, YMHOXHUTh
npoOb Ha ApoOb. IlpousBeneHue wyucauTened, MPOU3BEACHUE 3HAMEHATEIICH.
Haxoxaenue apo6u ot yuciaa, yMHOXKUTH JIpoOb Ha uucio. [Ipouentsl. CBoicTBa
YMHOXEHUS, pacrpeieuTeIbHOe CBONUCTBO yMHOXeHUs. CBOICTBA yMHOMXEHUS
OTHOCHUTENILHO CJ0KeHUs. B3aumHo oOpatHbie uncia. Jlenenue apodu Ha ApoOb.
Uucno oOpaTHoe nenutento. JleneHrne CMEIaHHOTO 4YHCiia Ha JpoOb, JCICHHE
cMenanHbix JipoOei. [IpaBuiio HaXOXJEHUs 4YMcCia MO0 JAHHOMY 3HAYEHHUIO €ro
npobu. Yucnurens ApoOHOrO BBIpAKEHHUS, 3HAMEHATENb JPOOHOrO BBIPAKEHMS,
yOpolieHue JApoOHOTO BbIpakeHHs. AunreOpandeckue npobOu. YucioBeie u
OykBeHHBbIC BbIpakeHus. YactHoe nByx uyucen. [lpomopumu, KpailHME YIIEHBI
MPONOPLHH, CPETHUE YJIEHBI IPOIIOPLUHU, BEPHBIE IPONOPIIMU, OCHOBHOE CBOMCTBO
MPOMNOPLHH, TEPECTAHOBKA YJICHOB MPONOPLIMHU, HEU3BECTHBIA WIEH MPOIMOPILUU.
[TpssMo TpomOpIMOHATBHBIE BETUYHHBI, 0OPATHO MPOMOPIIMOHATLHEIC BETUINHBI.
MacmTab KapThl, OTHOIICHHWE JIMHBI OTpe3kKa Ha KapTe K JUIMHE OTpEe3Ka Ha
MECTHOCTH, JJIMHA OKPYKHOCTH, IUIONIaJb Kpyra, miap, paaudyc Iiapa, JdaMmeTp
mapa, cdepa.

IpumepHvie gppazvl

[Tokaxku (HanuIIM, HA30BU, HAYEPTH ...); I (OH) Hamucan (HA4epPTUJl, PEIIrI,
czeliai BBIYUCICHUS. . . ).

JIto60e HaTypallbHOE YHCIIO UMEET OECKOHEUHO MHOTO KPATHBIX.

Ecnu 3anuch HatypanbHOro umciia okaHuumBaercs mudpoit 0, To 3To 4ucio
nemutcst 0e3 octatka Ha 10. Ecnu 3amuch HaTypalbHOTO 4YHCIIa OKAHYMBACTCA
npyroi nudpoi, To oHo He menutTcs 6e3 octatka Ha 10. OcTaTok B ATOM ciydae
paBeH moclieIHeH mudpe Jucna.

CoxkparieHueM ApoOu HA3BIBAIOT ACIICHUE YUCIUTENS U 3HAMEHATEeNsl Ha UX
OOIIMI IEIUTENb, OTIINYHBINA OT CIUHHUIIEL.

A Hayuuncsi(acb) CpaBHUBaTh, CKJaJblBaTh M BBIYUTATH JApoOU C
OJIMHAKOBBIMH 3HAMEHATEISIMH.

Korpga s ymnoxan(a) gpoOb Ha HaTypaJlbHOE YUCIIO, YTO CHAYalia Ha 3TO
YUCJIO0 s YMHOXKWII(2) €€ YUCIUTEb. 3HaMEHaTeNb 1 0CcTaBwi(a) 6€3 U3MEHEHUSI.
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YacTHOe NABYX 4YHMCEN HA3bIBalOT OTHOLIEHHUEM 3TUX 4yucen. OTHOIIeHHE
MOKa3bIBAET, BO CKOJIbKO MEPBOE YHUCIO OOJBLIEr0 BTOPOrO0 WIM KaKyk 4YacTb
MEPBOE YUCJIO COCTABJISIET OT BTOPOTO.

Mpbl Hamii mOpaBuia pasMeNieHUs YHCeT B MOJYKpyrax W BCTaBWIU
HEJIOCTAIOIINE YKCIIa.

JpoOHBIM BBIpa)KEHHEM Ha3bIBAIOT YaCTHOE JIBYX YMCEJ UM BBIPAXKEHUH, B
KOTOPOM 3HAK JIeJIeHHs 0003Ha4YeH YEPTOH.

Uucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMH.

Uucna co 3HaKOM «—» Ha3bIBAKOT OTPULATEIbHBIMU.

[TomoxuTeNbHOE HANIPABIEHUE OTMEYAIOT CTPEIIKOM.

KoopaunatHoit mpsiMoil Ha3bIBalOT MPSMYI0 C BBIOpaHHBIMH Ha HEH
HA4yaJaoM OTCU€Ta, €MMHUYHBIM OTPE3KOM U HAIIPABIICHUEM.

Uucno, mnNoKa3bIBAIOIIEE IOJOKEHHUE TOYKM Ha MPSIMOM, Ha3bIBAIOT
KOOPJIWHATON 3TON TOUKH.

[IpOoTUBOIONOKHBIMYU YKCIIaMHU HA3bIBAIOT J[BA YMCIIA, OTIIMYAIOIIUECS JIPYT
OT JIpyra TOJIbKO 3HaKaMHU.

[lenbiMu yucIaMu Ha3bIBAIOT HATypalbHbIE YMCIIA, TPOTUBOIOJIOKHBIE UM
yucina u 0.

UToOBl CIIOKHUTH JBa OTPULIATEIBHBIX YHWCJIA CHAYalla HaJI0 CIOXHUTh HX
MOZYJIA. 3aTEM HAaJI0 IOCTABUTh MEPE] MOTYYEHHBIM YHCIOM 3HAK «—.

UTOoOBI CIIOKUTD JIBA YUCIA C PA3HBIMU 3HAKAMU, HAJ0 CHavyasa U3 OOJIbIIEro
MOAYJIA CJaraéMbIX BbIUECTbh MEHBIIMK. 3aTeéM HaJA0 MOCTaBUTh IEpe.
MOJIYYCHHBIM YUCJIOM 3HAK TOTO CJIaraeMOT0, MOJIYJIb KOTOPOTO OOJIbIIIE.

UToOBl IEPEeMHOXKHUTH JIBA YKCIA C PA3HBIMU 3HAKAMH, HAJ0 MEPEMHOKHUTH
MOJYJIA 3TUX YUCEN U TIOCTABUTH MEPE]I MOTYUCHHBIM YUCIOM 3HAK «—.

KopHu ypaBHEHHS HE U3MEHSIOTCSA, €CJIM Kakoe-HUOYJb cllaraemMoe
MEePEHECTH U3 OJIHOM YaCTU YPaBHEHUS B JIPYTyI0, U3MEHHUB IIPU 3TOM €T0 3HaK.

JIBe mpsiMble, 00pa3yrolyue Npu NEPEYUCICHUU TMPSIMBIE YTiibl, HA3bIBAIOT
NePIEHIUKYISIPHBIMH.

IpumepHule 61600061

Kaxnoe 4ncio MOXXHO TpEeACTaBUTh B BUJIE€ CYMMBI IMOJHBIX JECSATKOB U
equuull. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MoJIHbIE AECATKU
JEJATCS Ha 5, TO U BCE YHMCIIO JEJIIUTCA HAa 5 JUIIb B TOM Cllydae, KOrjga Ha 5
JEIUTCS YKCIIO €AUHUL. DTO BO3MOXXHO TOJIBKO TOTJA, KOrJa B pa3psae €IWHHUIL
crout nudpa 0 wim 5.

A y3Han(a) o TOM, 4TO €CJIM 3alKCh HATypaJlbHOTO YHCJIA OKAHYMBAETCS
mudpoit 0, To 3TO0 ymcno genutcs 0e3 ocratka Ha 5. Ho ecnm 3ammce umcna
OKaH4YMBaeTcs JApyrod 1mdpoir, To uyucio Oe3 ocTaTka Ha 5 pa3aenuTh
HEBO3MOXHO.

A 3nato (y3nan(a), 3amoMHwi(a), Bblyuywsi(a), TOBTOPSIO), KaK HaWUTH
HauOOJbIIMI OOIIMI JeNuTeNlb HaTypajibHbIX uKces. CHavyala pa3ioKuTh UX Ha
MPOCThIe MHOKUTEIU. [I0TOM U3 MHOXKUTEJNEH, BXOIAIINX B PA3JIOAKEHUE OJTHOTO
U3 ATUX YUCEJl, BBIUEPKHYTh T€, KOTOPhIE HE BXOJSAT B PA3JI0KEHHUE JPYTUX YHUCEIL.
[Tocne 3TOro Hy»>KHO HAWTH MPOU3BEIECHUE OCTABILIUXCS MHOKHUTEIIEH.
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A nousui(a), 4To HAaUOONBIIEE YUCIIO, HA KOTOPOE MOKHO COKpPAaTUTh JIpOOb,
— 3TO HAMOOJBIINUNA OOITUHN AENUTENb €€ YUCIUTEIIS U 3HAMEHATEsI.

A 3Haro, 4TO I CpaBHEHHMS (CJIOKEHUsI, BRIUUTAHUS) ApoOel ¢ pa3HBIMU
3HAMEHATENIMU HaJ0 BBINOJIHUTH cieAyronme aeiictBus. CHayanga HYXKHO
MPUBECTH JaHHBIC IPOOM K HaUMEHbIIEMYy 00IIeMy 3HaMeHaTento. [ToToM HyXHO
CPaBHUTH (CIIOKUTh, BBIYECTh) MOJIyUCHHBIE JPOOH.

A 3naro (mons(a), mpouuTain(a), 3amMIly BBIBOJ O TOM), YTO Hayajo
oTcuéra, WIM Hayallo KoopiauHat, — Touka O u3oOpaxkaer Hyidb. Yuciao 0 He
SBJIIETCS HU  TOJIOKUTENIbHBIM, HHU  OTpUIaTeNbHbIM. OHO  OTAENAET
MOJIOKUTEIIbHBIE YHCIIa OT OTPHUIIATEIIbHBIX.

C koopAMHATHOM MOPSIMOM MbI BCTPEYAEMCS Ha ypOKax HUCTOPUH, KOrja
pabotaeM ¢ «ieHTOW BpeMeHn». [lIkana ¢ MoI0KUTETLHBIMU U OTPUIIATEIHHBIMH
YUCJIAMU U HYJIEM €CTh Y TEPMOMETPOB.

MpbI pHIIT K BBEIBOAY O TOM, YTO JUISl KaKJIOTO YUCHIA €CTh TOJBKO OJTHO
MPOTUBOMNOJIOKHOE eMy Yucio. Yucio 0 mpoTHUBOMOJIOKHO CaMOMYy cele.

A 3amucan(a), 4TO MOIyJdb YUCIa HE MOXKET OBITh OTpULATENbHBIM. JlJis
MOJIOKUTENIBHOTO 4YUCla W JUIsi HyJs OH paBeH caMoMy uwuciy. Jlus
OTPUIIATEILHOTO YKCIIa OH PABEH MPOTUBOIOIOKHOMY unciy. [IpOTHBOIIONIOKHbBIE
4yucia UMEIOT paBHbIE MOAYJIU: [— a] = [a]

S Beimonawi(a) 3aganue. [Ipu BeIMOTHEHUU 3aaHus s paccyxaan(a) Tak:
4yTOOBl pa3[eiUTh OTPHUIATEIIPHOE YKCIO HAa OTPUIATENIbHOE, HAJI0 Ppa3ieiuTh
MOJIYJIb IETMMOTO Ha MOIYJIb JACITUTES.

Sl momHIO, 4TO TpH JIEJICHUU HYyJs Ha JI000€ YHUCIIO, HE PAaBHOE HYIIIO,
noJiy4aercst HyJb. Ha HyJb A€UTh HEb3sl.

A pemnii(a) npumep. [lpu pemienun g paccyxkaain(a) Tak: €ciid BbIpaKEHHE
SIBJISIETCS TPOU3BEJICHUEM YKCJIA U OJHOM WM HECKOJbKUX OYKB, TO 3TO YHUCIO
HA3BIBAIOT YHUCIOBBIM KO3(PPHUITMEHTOM, HIIA TTPOCTO KOADDUITHEHTOM.

Conep:xkanue yueOHOro npeamera «Ajaredopa»
7 KIIACC
(3-ii rox 00y4enust Ha ypoBHe OO0)
Yucia u BeruMciieHus. PanimoHanbpHble yncia
Anrebpanyeckue BbIpaXKeHUsI
YpaBHEHUs 1 HEPaBEHCTBA
Koopaunate! u rpaduku. OyHkimm
O06001meHue 1 cucTemMaTH3alus U3y4YeHHOTO MaTepHraia
Ilpumepnbvie uovl deamenvHocmu oOy4arOWUXCA:
— 00BbsICHEHHE 3HaYeHUS MOHATUH (POpMyIUpOBaHUE OIpeIEICHH);
— JI0Ka3aTeNbCTBO U OIIPOBEPIKEHUE C TOMOILBIO KOHTPIIPUMEPOB;
— pelIeHne TEKCTOBBIX 3a7a4d apu(PMETUIECKUMHU CIIOCOOaMU;
— (popMynupOBaHUE MPaBUI (B paMKax U3y4eHHOTO);
— yrteHue (OpPo3MUYECKH W TpaMMATUYECKd BEPHOE) MaTEMaTHUYECKUX
3amuceu;
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— aHaJIM3 TEKCTa 3aJadd, nepeopMyIUpOBKA YCIOBHUS, H3BICUECHUE
HE00X0uMON MH(GOPMaLMK, MOJEIUPOBAHUE YCIOBUS IIPU MOMOIIN BU3yaIbHBIX
onop (cxeM, pUCYHKOB, peajbHbIX IPEIMETOB);

— IIOCTPOEHUE JIOTHUECKUX LIETIOYEK PACCYKICHU;

—  KpUTHYECKass OLEHKa M OOOCHOBAaHHME IOJIYYEHHOrO  OTBETa,
OCYLLECTBIICHUE CAMOKOHTPOJIS;

— MPOBEJICHNE HECIIOKHBIX MCCIEIOBAHUN — B paMKaX U3y4YE€HHOTIO (B T.4. C
UCIIOJIb30BAaHUEM KaJIbKYJISTOPA, KOMIIBIOTEPA);

— 1oA00p U NPUBENECHNE IPUMEPOB C OIOPON HA COLUATbHO-OBITOBOM OIIBIT.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnuie croea u c1060co4emanuis

AnreOpandeckuid croco0 pemieHus 3agady, OyKBEHHas 3alllCh CBOWCTB
JICUCTBUI HaJ YHUCIIaM{, BBIYUCICHHS C pAlMOHAJIbHBIMU 4YHCIaMH, Tpadukw,
IpoOb, KOMOWHATOPHBIEC 33/a4d, KOOPAMHATHI, KOPHU YPAaBHEHUS, MHOTOWICHBI,
MHOXECTBA TOYEK Ha KOOPJAMHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOPJIMHATHOM  TOpsIMOM,  oOpaTHas  MPONOPUUOHAIBHOCTb,  OJHOYICHBI,
NEePECTAaHOBKH, NIPeoOpa3zoBaHne OYKBEHHBIX BbIPAXKEHH, MPUBEJIEHNUE MOA00HBIX
claraeMblX, MpPOU3BEJACHHME M YAaCTHOE CTENEHEW, MpOLEHThl, MpsiMas
IPONOPLUUOHAIIBHOCTh, PACKpPbITUE CKOOOK, PpAacCTOSIHME MEXIy TOYKaMHU
KOOPJIMHATHON NPSIMOW, peuleHue 3aJad C I[OMOUIbI0 YPaBHEHUM, CBOMCTBA
CTEIEHU C HATypAJIbHBIM II0KAa3aTeJeM, CJIOKEHHE W BBIUNTAHHE MHOTOYICHOB,
CpaBHEHHUE JIpo0eil, CTATUCTUYECKUE XApaKTEPUCTHKH, CTENEHb C HATypaJbHbIM
1oKa3aTesieM, CTENeHb CTENEHU, IPOU3BEICHUS U APOOU, YMHOKEHHE OJHOWICHA
(MHOrO4JIeHa) Ha MHOTOWIEH, YpaBHEHHE, POPMYJIbI KBaJlpaTa CyYMMBbI U KBajpara
Pa3HOCTH.

Ipumepnvie ghpa3zv

MBI BBISICHWIIN, KAKUE BETUYHHBI HA3bIBAIOT MPSAMO POINOPILUOHAIBHBIMHU.

S Mory npuBecTH NPUMEPHI MPSAMO NPONOPLHUOHATBHBIX BETUYHH.

Meb1  caenmanu 3anuch o0mied  Gopmysibl  TIPSMO  IPONOPLIUOHAIBHOU
3aBUCUMOCTH.

A  wmory  (3arpyaHsitoch) — cOPMYJIMpPOBATH  CBOMCTBO  MPSIMO
IIPONOPLIMOHAIIBHBIX BEJINYMH.

S mpuBen(a) mpumep MNpONOPLMH M Ha3Baja €€ KpallHHE M CpeJHUE
BEJINYMHBI.

Mp1 HaxoawiIM IUIOUIaAb NPSIMOYIOJbHHKA. JlJI1 3TOro Mbl M3MEPWIHA €rO0
CTOPOHBI, & TOTOM ITEPEMHOKHIIN MOy YUBLIMECS YHCIIA.

Ha pucynke Mbl BumuMm rpaguk QyHknuu y=rx. Ham Hy»kHO mocTpouthb
rpaduk, cummerpuuHbid 1anaoMy ocu Oy. Ham mpencrout 3ammcats GopMynon
dyskImo rpaduka, KOTOPBIA MbI TOCTPOHM.

Mg Oyiem pemath CUCTEMY YPaBHEHHI CITIOCOOOM IMOICTaHOBKHU.

Mpl 3HaeM, 4TO cyMMa ABYX ApoOei, 3HaAMEHaTeleM KOTOPBIX SIBISETCS

. 1 .
yucino 3, paBHa 4. Pa3HocTh 3THUX JpoOelt paBHa 15. Ham npencrout HaiiTu

YUCITUTEIN ITUX IPOOCH.
A coctaBuii(a) IO PUCYHKY CUCTEMY YPaBHEHUM.
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IIpumepnvie 8160001

Anrebpa TecHo cBsi3aHa ¢ apudmetruxoil. OHa BO3HUKIIA B IPEBHUE BpEMEHa
B pe3yJIbTaTe MOMCKOB OOIIMX CXEM PEIICHHUS MOXOXKHUX apu(PMETHUECKUX 3ajad.
Ectp nBa cmocoba 3amucu ApoOHBIX umcen. VX MOXHO 3amuchiBaTh B BHJE
JIECSITUUHBIX U B BUJE OOBIKHOBEHHBIX ApoOeil. 3HAUUT, HY’)KHO YMETh CPaBHUBATH
qrcla, 3amUCcaHHble B JIO00W W3 3TuX ¢opMm. HyXHO yMeTh TPOBOAHTH
BBIUMCIICHHSI, €CJIH CPEIA YHCETl, C KOTOPBIMU HAJ0 BBIMOJIHHUTH apu(PMETHUECKUE
JCUCTBUSI, €CTh W OOBIKHOBEHHBIC, W JAecATHYHbIC Apoou. C moHsATHEM apodu
CBSI3aHO TMOHSTHE MPOIeHTa. YTOOBI pemaTh 3aja4u Ha MPOICHTHI, HAJI0 CBOOOIHO
NEPEXOAUTH OT APOOEi K MPOLIEHTaM U HA00OPOT — OT MPOIIEHTOB K APOOSIM.

Cpennee apu(MeTHUECKOE psAJia YUCEN — 3TO YAaCTHOE OT JIEJICHUS CYyMMBbI
3THX YHUCEJ HAa UX KOJIUYECTBO.

Mopna — 3T0 4HMCIIO psga, KOTOpPOE BCTPEYAeTCs B 3TOM POy dYalle BCEro
(mamboiee 4acTo).

Pasmax — 3TO OIMH M3 CTaTHCTUYECKUX I[IOKa3aTeled pasiauuus, WId
pazbpoca. DTo pa3HOCTb MEXKAY HAWOOJIBIIIMM W HAMMEHBIIINM 3HAYCHUSIMU psia
TaHHBIX.

dopmyna TIoNIaau NpsMOyTroibHUKa — S=ab. OHa BhIpakaeT COOTHOIICHUE
MEXIy IUIOMIANbI0 S W JUIMHAMH CTOpPOH a W b. Jlig HaXOoXIeHUs IUIoNaan
NPSIMOYTOJIbHUKA HAJl0 M3MEPHUTH €r0 CTOPOHBI M MEPEMHOKHUTH IOJYYHBIIACCS
qHCa.

dopmyna myTH paBHOMEPHOTO JBWXKEHUS — s=vt. OHa BbIpaXkaer
3aBHCHUMOCTb PACCTOSIHUS S OT CKOPOCTH JBMXKEHHS V U BpeMeHH t. DTO riaBHOE
COOTHOIIEHUE MEXKIY PAaCCTOSTHUEM, CKOPOCTBIO U BPEMEHEM JIBH)KEHUS MTO3BOJISET
10 JIFOOBIM JIBYM U3 YKa3aHHBIX BEJIMYMH HAHUTH TPETHIO C IOMOIIBIO BHIYHCIICHUN.

B OpITy Kaxnplii yenoBek (PakTHUECKH MOJb3yeTcs (OPMYJIONH CTOMMOCTU
NOKYyNKH. J[is 3TOro meHa ToBapa yMHOXAaeTCs HAa KOJWYECTBO KYIUICHHOTO
ToBapa. Hanpumep, 1ieHa oAHOTO KHJIOrpaMma caxapa YMHOKAeTCsl Ha KOJIMYECTBO
KYIUICHHBIX KHJIOTpaMMOB. Eciii cTouMOCTh moKymniku 0603HauuTh OyKkBOil C, 1IeHy
ToBapa OYKBOW C, a KOJHMYECTBO KYIJIEHHOTO TOBapa OykBOi m, TO (Qopmymy
CTOMMOCTH MOKYTIKM MOYKHO 3amucath Tak: C=cm.

[Tpu BeruuCIEHUAX TI0 POopMyTIaM BMECTO OyKB MOXHO IOJICTABIISITh Pa3HbIC
yrcna. Hampumep, B dopmyne s=vt BpeMs U CKOPOCTh MOTYT MEHSThCS. B
3aBHCHMOCTH OT JTOr0 OyJeT MEHSThCS paccTosHue. Takue HW3MEHSIOIIHeCs
BEJIMYMHBI HA3BIBAIOT MIEPEMEHHBIMU BeJIMYMHAMU. BYKBBI B popMyIie, KOTOPhIMU
OHU 0003HAYEHbI, HA3BIBAIOT IEPEMEHHBIMHU.

JIBe BEIWYHMHBI HA3bIBAIOT TMPSAMO MPOMOPIUOHAIBHBIMUA, €CJIH TPH
YBEJIMYEHUHN OJIHOM M3 HMX B HECKOJIBKO pa3 Jpyras yBEJIMYMBAETCS BO CTOJIHKO
xe pa3. OOpaTHO NPONOPIMOHATIBHBIMUA HA3bIBAIOT JBE BEIMYUHBI, IIpU
YBEJIMYEHUH OJHOM M3 HUX B HECKOJBKO pa3 Apyras yMEHbBILIAETCS BO CTOJBKO )K€
pas.

a Cc a ¢C
Ecau ortHomeHue E PaBHO OTHOIIICHHIO E’TO PaBCHCTBO ;:E Ha3bIBAKOT

MIPOIOPIIUEN.
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Korpa 3amauy pemaroT anreOpandecKuMm CHocoOOM, TO YCIOBHE 3a7adu
NpeXke BCEro MepeBOAAT Ha S3bIK MaTeMaThKU. [lepBblii mar Takoro nepeBojaa —
BBeJicHUE OYKBBI [Jii 00O3HAYEHUsI KakoW-IMOO HEU3BECTHOW BeIWYUHBI. B
pe3yibTaTe nepeBoja OObIYHO MOJIy4aeTCsl paBEHCTBO, cojeprkaiiee OyKBy. DTO
PaBEHCTBO HA3BIBAIOT YPABHCHUEM.

8 KUIACC
(4-i1 rox 00y4yenus Ha yposae O00)

Uucna u BeruncieHusi. KBagpaTHelie KOpHU

Yucia u BerunciieHus. CTeneHsb C LEeJIbIM 0Ka3aTeeM

AnrebOpaundeckue Boipakenus. KBagpaTabiii TpExuieH

AnreOpandeckue BeIpakeHus. Anredpanyeckas 1po0b

O6001enne 1 cucTeMaTu3alus U3y4eHHOTO MaTepuana

Ilpumepnuvie 6uodvl deamenbHOCMU 00YUAIOUWLUXCA:

— 00BsICHEHHE 3HaYEHUS MOHATUH (POpMYTUpOBaHUE ONPENCTICHH);

— JI0Ka3aTeNbCTBO U OMPOBEPIKEHUE C TOMOILBIO KOHTPIIPUMEPOB;

— pelleHne TEKCTOBBIX 33/1a4 apU(PMETUUECKUMHU CIIOCOOAMH;

— (opMyIMpPOBAHKE MPABUII (B pAMKaX U3y4YEHHOIO0);

— yrteHue (OpPo3MUYECKM W TPaMMATUYECKH BEPHOE) MATEMATUUYECKUX
3aIMCeH;

— aHaIMW3 TEKCTa 3afaud, nepedopMyIUpOBKa YCIOBUS, H3BICUCHUE
HeoO0XoquMol MH(pOpMaLMK, MOJEIUPOBAHUE YCIIOBUS IIPU MOMOLIN BU3yaJIbHBIX
onop (CxeM, pUCYHKOB, p€aJIbHbIX IPEIMETOB);

— IIOCTPOEHUE JIOTHYECKUX LIETIOYEK PACCYKACHU;

— KpUTHYECKass OIeHKa U OOOCHOBaHUE IIOJIyYEHHOTO  OTBETa,
OCYLLIECTBJIEHUE CAMOKOHTPOJIS;

— NPOBEJCHUE HECIIOKHBIX MCCIEIOBAHUN — B paMKaxX M3y4YEHHOIO (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— 11oA00p ¥ MPUBEJICHUE MPUMEPOB C ONMOPOI HA COIUATBLHO-OBITOBOM OIIBIT.

IIpumepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepnvle cnosa u ciogocouemanus

AnreOpandeckue JpoOU, BEPOSTHOCTh CIYyYaWHOTO COOBITHSA, BBIHECEHHE
o0IIero MHOXHTENA 3a CKOOKH, 3a/Jlaya O HaxXOXKJIEHUU CTOPOHBI KBajpara,
UppalMOHAIbHBIE YHCIIA, KBAJApAaTHbIE KOPHU, KyOMYECKHMH KOpEHb, OCHOBHOE
CBOMCTBO J1po0H, MpeoOpa3oBaHHUE BBIPAKECHUN, pPa3I0KEHHUE MHOTOWIEHOB Ha
MHO>KUTEJH, Pa3IOKEHNE Ha MHOXKHUTEIU C IPUMEHEHUEM HECKOJIbKMX CIOCOOOB,
pELIEHNE YPAaBHEHUI C ITOMOILBIO PA3JIOKEHUSI HA MHOXKUTEIIN, CBOMCTBA CTEIICHU
C IeNbM T[OKa3aTelieM, CllydailHble COOBITHS, CIIOKE€HUE (BBIYUTAHME)
anreOpandeckux IpoOeil, cnocod TpynmupoBKH, CTENEHb C LETIBIM MOKa3aTeleM,
teopema [ludaropa, ymHoxxkenue (menenue) anrebpandeckux apoOei, GpopmyIisl
pa3HOCTU U CyMMBI KyOOB, (popMyJia pa3HOCTH KBaAPaTOB, YaCTOTA U BEPOATHOCTb,
4acTOTa CIIy4aiHOTO COOBITHSI.

IpumepHvie gppazwvl

Mpl1 3anucanu pacnpeaeuTeIbHOe CBOMCTBO YMHOXKEHHSI B TOM BHUJE, KaK
OHO MPUMEHSETCS JUIsl BRBIHECEHHS OOIIET0 MHOKUTES 32 CKOOKH.
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S npouwntan(a) ¢opmyny Tak: cymMMa KyOOB JBYyX UHCEN paBHA
IPOU3BEAEHUIO CYMMBI 3THX YHCEJI U HEMOJIHOTO KBaJpaTa uX pa3HOCTH.

S Ha30By NpUEMBI, IPU MOMOIIM KOTOPHIX MHOTOWIEH MOYXHO Pa3JIOKUTh Ha
MHO>XHTEJH.

Pa3noxeHne Ha MHOXKUTEIN — 3TO OCHOBHAS 3aJja4a TEOPUU MHOI'OUJIECHOB.

IIpumeprvie 6b16000b1

CymectByeT Lenblii psj OpUEMOB JI Pa3iOXKEHUS MHOTOUYIEHOB Ha
MHOXUTeNMU. OAMH U3 Takux MNPUEMOB — BBIHECEHHE OOIIEr0 MHOXKHUTENS 3a
CKOOKHM. OTO mpeoOpa3oBaHUE BBINOJHIETCS Ha OCHOBE paclpeiesuTeNIbHOIO
CBOMCTBA — KaK U YMHOXEHUE MHOTrOWIeHa Ha ofHOwWIeH. Ho B cityyae BbIHECEHUs
3a CKOOKHM 3TO CBOMCTBO IPUMEHSETCS CIpaBa HaJEBO.

Ms1 paccMOTpenu pasHble NPUEMBI, NPU HNOMOIIM KOTOPBIX MHOI'OYIECH
MOHO Pa3JI0)KUTh HA MHOYKUTEIU: BBIHECEHHE OOILETr0 MHOMKUTENS 3a CKOOKH,
Croco0 TIpyNIUPOBKH, NPUMEHEHHE (OPMYJI COKPAIEHHOIO YMHOXEHUs. B
CIIOKHBIX CIy4asX HaJ0 MPUMEHSATh HECKOJbKO NpuéMoB. He cymecTByeT oOmmx
npaBuil Il YCTAHOBJIEHUS TOrO, KaKUE€ CHOCOObI MU B KAakOM MOpSJKE Haa0
npuMeHsATh. Takke He Bcerja MOXKHO Pa3IoKUTh MHOTOWIEH Ha MHOxuTenu. Ho
€CThb HEKOTOPbIE PEKOMEHIALIMH, KOTOPbIE HAJI0 YUUTHIBaTh. ECIIM MOXXHO BBIHECTH
32 CKOOKHM OOLIMI MHOXKMTEJb, TO 3TO HYXKHO clenarb. Hano mocMoTperb, MOXKHO
JU BOCIOJIB30BAaThCSl KaKOW-HUOyAb (opMyioil: 1) ecnu umeercs IBYWIEH, TO
Ha/10 MPOBEPUTH, MOXKHO JIM MPUMEHUTH (POpPMyITy pa3HOCTH (CyMMbl) KyOOB, 2)
€CJIM €CThb TPEXUJIEH, TO HAJO IPOBEPUTH, MOYKHO JHU CBEPHYTh €ro B KBaJapaT
nByuieHa. Eciau He ynaércss npuMeHUTh (OpMYJIbl COKPAIEHHOTO YMHOKEHUS, TO
Ha/J0 nonpoOoBaTh UCHOJIB30BaTh crocod rpynmnupoBku. Korjga pasnokeHue Ha
MHOXXMTEJIM 3aBEPIIEHO, HAJI0 IMPOBEPUTH IMOJYUYEHHBIN pe3yJbTaT C IOMOIIBIO
YMHOKEHHS.

9 KUIACC
(5-i rox 00y4enust Ha ypoBHe OO0)

VYpaBHeHus n HepaBeHcTBA. KBajpaTHble ypaBHEHHUS

VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI ypaBHEHUM

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

Oynkuru. OCHOBHBIE TOHATHUS

Oynkuuu. Yucaosie GyHKIIMU

O06001IeHue 1 cucTeMaTH3alus U3y4YeHHOTO MaTepHraia

Ilpumepnvie uovl deamenpHocmu oOy4arOWUXCA:

— 00BbsICHEHHE 3HaYEHUS MOHATUH (POpMyIUpOBaHUE OINPENEICHU);

— JI0Ka3aTeNbCTBO U OITPOBEPIKEHNE C TOMOILBIO KOHTPIIPUMEPOB;

— pelIeHne TEKCTOBBIX 3a7a4u apu(PMETUIECKUMHU CIIOCOOaMU;

— (popMynupOBaHUE MPaBUI (B paMKax H3y4E€HHOTO);

— yrteHne (OpPO’MUYECKH W TPAMMATUYECKHM BEPHOE) MaTeMaTUYECKUX
3amuceu;

— aHaIM3 TEKCTa 3ajaud, nepeopMyIUpOBKa YCIOBUS, H3BICUECHUE
HE0OX0AMMOW MH(OpMaALMU, MOJETUPOBAHUE YCIOBUS MPU MOMOIIN BU3YyaIbHBIX
orop (cxeM, pUCYHKOB, peajbHbIX IPEIMETOB);
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— IIOCTPOEHUE JIOTHUECKHUX LIETIOYEK PACCYKICHUN;

— KpUTHYECKass OIeHKa U OOOCHOBAaHHE IOJIyYEHHOTO  OTBETA,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIIOKHBIX MCCIEIOBAHUNA — B paMKaxX U3y4YEHHOro (B T.4. C
UCIIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA);

— 10J100p W MPUBEACHUE MPUMEPOB C OTIOPOM HA COIUATBHO-OBITOBOM OIIBIT.

IIpuMepHasi TeMaTH4YeCKasi M TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u cnogocouemanus

I'paduix nuHEHHOTO ypaBHEHUS C IBYMs IEPEMEHHBIMU, Ipa@uK QyHKIUH,
JNEUCTBUTEIbHBIE YHCIA, 10KA3aTEeIbCTBO HEPABEHCTB, 33/1aud HA KOOPJIUHATHOU
IUIOCKOCTH, KBaJPATHBIE YPaBHEHUS, JTUHEHHAs (QYyHKIMS, TUHEHHOE YpaBHEHUE C
JBYMsI ~[IEPEMEHHBIMHU, JIMHEHHbIE HEPABEHCTBA, HEMOJIHbIE KBaJpaTHBIC
ypaBHEHHUS, HEPABEHCTBA, Pa3JIOKEHHE KBAJPATHOTO TPEXWICHA HA MHOXKHUTEIH,
penieHue 3a1ad ¢ MOMOULIBIO CUCTEM YPABHEHMM, PEIICHHE CHUCTEM YpPABHEHHU
CrocoO0M TOJICTAHOBKHU (CIIOKEHHS), C TOYHOCTBIO JI0..., CBOMCTBA HEPABEHCTB,
CBOMCTBa (PYyHKIIMH, CUCTEMbl YPaBHEHHH, CIIOXHBIE SKCIEPUMEHTHI, (opmylia
KOpHEW KBaJI[paTHOT'O YPaBHEHUS, YTCHUE TPaPUKOB.

IpumepHvie gppazwvl

Oynkius f Ha3pIBaeTCS BO3pACTAIONICH HA MHOMXECTBE X, €CJIM OOJbIIEMY
3HAUYEHUIO apTyMEHTa COOTBETCTBYET OOJIbIlIee 3HaUCHUE (PYHKIIUU.

Ecnu Ha Bceit obnactu onpezenenust GyHKIUS BO3pacTaeT, TO €€ Ha3bIBAIOT
BO3pacTaromei GyHKIHMEeH, a ecu yObIBaeT — TO yObIBaromel GyHKIIMEH.

OyHKIMIO, B3pACTAIONIyl0 HAa MHOXECTBE X WIM YOBIBAIOIIYI0 Ha
MHOKeCTBE X, Ha3bIBAalOT MOHOTOHHOM (h)yHKIIMEH Ha MHOXKECTBE X.

HaMm HyxHO yKa3zaTh 001acTh OmnpeaesieHus U 00JacTh 3HAUYCHUN (DYHKIIHH.
MBI 10KHBI HAWTH TIPOMEXYTKH, Ha KOTOPhIX (yHKIMs f yObIBaeT, BO3pacTaeT u
COXpaHseT NOCTOSHHOE 3HAYEHUE.

A roros(a) (Mory, HE MOTry, 3aTPyAHSIOCh, X04y) JOKa3aTh: €CIU YETHas
(GyHKUMS MOHOTOHHA Ha IMOJIOKHUTENBHOW 4YacTU 00JIACTU ONpPEAENICHUs, TO OHA
MMEET MPOTUBOIOJIOKHBIA XapaKTep MOHOTOHHOCTH Ha OTPHUIIATENIBHOM YacTu
o0JiacTu onpeeeHusl.

Msb1  chopmynupoBalid  ONpe/eNieHHe BO3pacTaloliel u  yObIBaroIlIen
dbyHkuuii Ha MHOXKecTBe X. HaM Hy»XHO mpHUBECTH MpUMEphl BO3pacTaroONIeH U
yOBIBaromen GyHKIIUA.

51 Mory OOBSICHUTB, B YEM COCTOUT OCOOEHHOCTH Tpaduika 4€THON (PYyHKITUU
¥ TIPUBECTH MPUMEPHI YETHON M HEUETHON (HYHKIIUU.

S rortoB(a) OTBETHTh Ha BONPOC O TOM, Kakas (YHKIHMS Ha3bIBaCTCS
OTPAHUYEHHOW U HEOIPAaHUYECHHOM.

S 3aTpyIHSAIOCH TPUBECTH MPUMEPHI PYHKITUN, OTPAHUICHHOU CHU3Y.

IIpumepHuie 66160001

Oynkuus f Ha3pIBaeTCsl BO3pacTalolIeil Ha MHOXKECTBE X, €ClU ISl JIF0OBIX
JBYX 3HaueHWil aprymeHta xl u X2 MHoxkecTBa X, Takux, 4To X2 > XxlI,
BBITIONIHSAETCS HepaBeHCTBO f(x2) > f(x1). @ynkuus f Ha3piBaeTCs yObIBaroOIIeH Ha
MHO€ECTBE X, €CJIH JUIS JIFOOBIX ABYX 3HA4€HHMM aprymeHnTa X1 u X2 MHOXkecTBa X,
TakuXx, 4To X2 > x1, BemosHseTcs HepaBeHCTBO f(x2) < f(x1).
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Mpbl 3HaeM HEKOTOpbIE CBOWCTBA MOHOTOHHBIX (QYHKUMNA. MOHOTOHHas
GyHKIMS KaX7goe CBOE 3HAUEHHWE NPUHUMAET JHUIIb NPU OAHOM 3HAUYECHUU
aprymenTa. Ecnu ¢dynkuus y=f(x) sBiasercs Bo3pacraroliei (yOblBaromiei), TO
byukus  y=— f(x) saBmsercs yoObiBaromie (Bo3pactatomieii). Cymma JBYX
BO3pacTarollux (QYHKUUH SBJISETCS Bo3pacTaroled (QyHKUuend, a cymMMma JABYX
yObIBaromux (PyHKIUM siBsieTcs yobiBatomie ¢pyukiuei. Eciu 06e dynkiuu fu g
BO3pacTarolye wik 0oe yosBaromue, To GpyHkusa @(x)= f(g(x)) — Bo3pacraromias
bynkuus. Ecoun dynkums y=f(x) MOHOTOHHa Ha MHOXKeCTBE X M COXpaHSET Ha

1

o Ha MHOXecTBe X HMEET

9TOM MHOXXECTBE 3HaK, TO QYHKIUA g(X)=

MIPOTUBOIOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oynkmus f HaszpiBaercs 4€THOHM, ecnmm miua gwoboro X € D(f) BepHO
paBeHCTBO f(—x)=f(x). @ynkius f Ha3pIBaeTCS HEUETHOM, €Ciau AJIsl JIIOOOro X €
D(f) Bepno paBenctBo f(—x)= —f(x).

10 KUIACC
(5-i1 rox 00y4yenust Ha yposHe O00)

Hucna u BeruucieHus. JledcTBUTENIbHBIE YUCTIA

YpaBHEHUS 1 HEPABECHCTBA. Y PABHEHUS C OJTHOW IEPEMEHHOMN

VYpaBHeHus U HepaBeHCTBA. CUCTEMBI ypaBHEHUI

YpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa

OyHKIMU

UucnoBsie NOCIEI0BATEIBHOCTH

[ToBTOpeHme, 06001ICHNE, CHCTEeMATH3AIMS U3YYEHHOTO MaTepuana

Ilpumepnvie 6uodvl OeamenabHOCMU 00YUAIOULUXCA:

— 00BsICHEHUE 3HAUYCHHUSI MOHATUHN ((HOPMYTMPOBAHUE ONPEACIICHUN );

— JI0Ka3aTeJIbCTBO U OMIPOBEPIKEHUE C TTOMOIIBIO KOHTPIPUMEPOB;

— pelleHne TEKCTOBbIX 33/1a4 apu(PMETUYECKUMHU CIIOCOOAMH;

— hopmyHpoBaHue IpaBUi (B paMKax U3y4eHHOTO);

— yrteHue (OpPodMUUECKM W TPaMMATUYECKH BEPHOE) MATEMATUUYECKUX
3aIMCeH;

— aHAIM3 TEKCTa 3a7aud, mepedopMyIUpOBKA YCIOBUS, H3BICUYCHUE
HeoOXoauMoN MH(OpMAIUK, MOIETUPOBAHUE YCIOBUS MIPH MOMOIIN BU3YaJIbHBIX
onop (CxeM, pUCYHKOB, p€aJibHbIX IPEIMETOB);

— MOCTPOCHUE JIOTUYECKUX LIETIOUEK PACCYKICHHUII;

— KpUTHYECKass OICHKa ¥ OOOCHOBAaHHWE TIOJIYYCHHOTO  OTBETa,
OCYIIECTBIICHUE CAMOKOHTPOJIS;

— IPOBEACHUE HECIOKHBIX UCCIEAOBAHUN — B paMKaxX M3YYE€HHOIO (B T.4. C
WCII0JIb30BaHUEM KaJIBKYJISITOPa, KOMIIBIOTEPA);

— 11oA00p ¥ MPUBEJICHUE MPUMEPOB C OMOPOI HA COIIUATBLHO-OBITOBOM OIIBIT.

IIpuMepHas TeMaTH4ecKasi U TEPMUHOJIOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u ciogocouemanus

Apudmernueckast mporpeccusi, BEpOITHOCTb, BHIOOPOUHBIE HCCIIEAOBAHMUS,
reoMeTpuyecKas [Mporpeccusi, THUCTOrpaMma, TrpapuyecKoe HCCIe0OBaHUE
ypaBHEHUS, WHTEPBAJIBHBIM  psil, KBagpatuuHas (QyHKIUA, KBaJgpaTHbIC
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HEpaBEHCTBA, Mapaboiia, napadoyon], MPOLEHTHI (IPOCTHIE, CI0XKHBIE), IPOTHO3,
palMoHaNbHBIE BBIPAKEHUS, CUCTEMBl YPAaBHEHUH, CUCTEMbl YpaBHEHUI C IByMs
NEPEeMEHHBIMH, CTaTHCTHUKA, CTAaTHCTUYECKOE OICHMBAaHHWE, ypaBHEHHE (IIEIbIC,
JTpOOHBIE), XapaKTEPUCTHKA pa30poca, YUUCIOBbIE MTOCIEA0BATEILHOCTH.

IpumepHvie gppazwvl

S Mory oOBSICHUTH Ha TpUMEpE, Kak MOoCTpouTh rpaduk ¢pyHknuu y=f(—x) u
rpaduk pyHkuun y= —f(—x), 3Has rpaduk pyHkun y=f(x).

Ham Hy»HO HalTH K03 (QUIMEHTHI KBaApaTHIHOM QpyHKIUM y=ax 2+ bx + c,
3Has1, uTo e€ rpaduk npoxoauT uepes Touku A (0;2), B (2;0), C (3;8).

Ms1 pemanu ypaBHEHUSI C OJHON MEPEeCMEHOM, 00€ 4acTH KOTOPBIX ObLIH
LEJIBIMU BBIpQXKEHUAMHU. Takue ypaBHEHUS Ha3bIBAIOTCS IEIBIMH YPABHEHUSIMH.

51 Mory/3aTpyaHAIOCH/HE MOTY C(HOPMYIHpPOBATH OINpeAeTCHHE JTUHEHHOTO
HEPaBEHCTBA C ABYMS IIEPEMEHHBIMU U IPUBECTH MPUMEPHI.

51 Mory/3aTpyAHs0Ch/HE MOTY OTBETUTh Ha BOIIPOC O TOM, Kakykw (QuUrypy
NPECTaBISIET MHOXECTBO TOYEK KOOPAMHATHOM TUIOCKOCTH, KOOPIWHATHI
KOTOPBIX — PEIIEHUS] CHCTEMBbI INHEHHBIX HEPABEHCTB.

A  wmory  nmartb ornpe/eeHue BO3pacTaromei (yObIBaromiei)
MOCJIEIOBATEIbHOCTH U IPUBECTU TIPUMEPHI.

S xouy chopmynupoBaTh MPUHIIUIT MATEMATHYECKOM UHTYKIIUU.

S wMory OTBEeTUTh Ha BOINPOC O TOM, B KaKUX IPOMEKYTKax
TPUrOHOMETpUUYECKHE (GYHKIUU TNPUHUMAIOT IOJOXKUTENIbHbIE 3HAU€HUs, a B
KaKHX — OTPULIATEJIbHBIC 3HAUCHUS.

S Mory OOBSCHUTH, UTO Ha3bIBACTCA MEPUOJAOM (PYHKIMM W HaA3BaATh
OCHOBHOM MEPHOJ KaXI0H TPUTOHOMETPHUUECKON (DYHKIINH.

3HaHWE 3aKOHOB TPHUTOHOMETPUYECKUX (YHKIMM TIOMOTAeT pelaTh
IpOCTeHIe TPUTOHOMETPUYECKHE YPaBHEHUS, ypPaBHEHHSA, B KOTOPBIX O]
3HAaKOM TPUTOHOMETPUYECKUX (PYHKIIUN CONIEPKATCS TIEpEMEHHBIE.

IpumepHule 61600061

DyHKIMIO, KOTOPYIO MOKHO 3a7aTh (hopMyJIoii Buaa y=ax2+ bx + ¢, rje a#
0, Ha3BIBAIOT KBAJIPATUYHOU (DYHKIIHEH.

Jro0y10 KBaApaTHUHYIO QYHKIMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh GOpMyIIoii
Bua y=a(x—m)Z+n.

PaccmoTpum BakHoe cBoicTBO mnapabounbl. Ilpu BpameHunm BOKpyr ocu
CUMMETpHUM Mapabojia onuchiBaeT (Gurypy — mnapadosouna. Eciii BHYTPEHHIOIO
MOBEPXHOCTh TapadoJionja cjeiaTh 3€pKajbHOM W HaNpaBUTh Ha HEE IMy4YOK
Jqy4el, mapamienbHbIX OCH, TO OTpaXEHHBIC JTy4yd cOOEpyTCsS B OAHOW TOUKE —
¢doxyce. Eciu mapabonnueckoe 3epkano HarnpaBuTh Ha ColHile, TO TeMIlepaTypa B
doKyce OKa)KeTCs TaKOM BBICOKOHM, YTO MOXKHO OyneT pacmiiaButh metami. Eciu
UCTOYHUK CBETa IOMECTUTh B (OKyce, TO OTpaXEHHBIE OT 3EepKaIbHOU
MOBEPXHOCTH NapalboIon/1a JIyYd OKa3bIBAIOTCS HAIIPABICHHBIMU MMAPAJUIEIBHO €TI0
OCH M HE pPAacCEeUBaIOTCI. OTO CBOWCTBO HCIHOJB3YETCS MpPH HU3rOTOBJICHUU
MIPOXKEKTOPOB M aBTOMOOMIIBHBIX (hap.

Uro6sr moctpouth rpaduk dyukmum y=If(x)I, ecnu wusBecteH rpadukx
¢ynkuun y=f(X), HY’)KHO TOCTaBUTh Ha MecTe Ty ero vacth, rue f(x)=0, u
CUMMETPHUYHO O0TOOPa3UTh OTHOCUTEIBLHO OCH X JIPYTYIO €ro 4acTh, rae f(x) )<0.
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UYrobsl moctpouts rpaduk ¢ynkuuu y=If(x)l, ecnu wusBecren rpaduk
¢ynkun y=f(x), Hy’)KHO OCTaBUThb Ha MeCTE€ Ty 4acTh rpaduka Qynkumu y=f(x),
KOTOpasi COOTBETCTBYET HEOTPULIATEIBLHON YacTu 00JacTH onpeneiaeHus: GyHKIUU
y=f(x). OTpa3uB 3Ty 4acTb CAMMETPUYHO OTHOCUTEIBHO OCH Yy, MOIYUUM JIPYTYIO
4yacTh rpauka, COOTBETCTBYIOILIYIO OTPULIATEIBbHON YacT 00J1aCTH ONpPEEICHUS.

Ilenoe ypaBHEHHE ¢ OAHOW IEPEMEHHON — 3TO YpAaBHEHHME, JIEBas U IIpaBast
4aCTH KOTOPOT'O — LEJIbIE BBIPAKECHHUS.

IIpu pemenuu 3amauu Mbl HNPUMEHWIM Tpaduyeckuil crocod pelieHus
CUCTEMBI IBYX YPaBHEHUH € IByMs IepeMEHHBIMA. OH COCTOUT B TOM, YTO CTPOSIT
rpaduky 060MX YpaBHEHHI M HAXOAUT KOOPAMHATHI OOIIMX TOUYEK ITHX IPAPUKOB.
Ho rpaduueckuii cmoco0 MO3BOISET HAWTH peEHIEHHEe CHUCTEMBl TOJIBKO
PUOITNKEHHO.

JItoOyro cucteMy J[BYX JIMHEHHBIX YpPaBHEHHMH C JIByMsS NE€pPEMEHHBIMH
MOKHO PEIIUTh CIOCOOOM TMOJCTAHOBKM WM crocoOoMm crnoxenus. Ho mo-
JIpyroMy MNPOUCXOAUT C CUCTEMaMH ypaBHEHHUI Oosee BBICOKMX cTemeHen. s
HUX HET O0IMX crocoOOB pelieHus. JIuib HEKOTOpblE M3 HUX MOXKHO DPEIIUTH
C1oco0OM MOJICTAHOBKH UJIM CITIOCOOOM CIIOKEHUSI.

[TocnenoBaTenbHOCTh, B KOTOPOM KaXKAbIA MOCIEAYIOIIMN YjieH OoJiblie
IpeabIAyIIero, HasbplBaeTcs Bo3pactaromied. [lociaenoBarenbHOCTb, B KOTOPOH
KaXXbl{ TOCIIEAYIOUINI YIeH MEHbLIE NPEAbIAYLIET0, Ha3bIBACTCS yObIBAIOIICH.

ITocnenoBarenbHOCTh (an) Ha3bIBa€TCA OIPAHUYEHHOM CBEpPXY, €CIIU
CYIIECTBYET TAKOE YMCIIO M, YTO an < m Mpu JI0O0M n.

[locnenoBarenbHOCTh (an) HA3bIBAETCS OrPAaHUYEHHOW CHU3Y, €CIH
CYILIECTBYET TAaKOE€ YHCIIO P, YTO an = p MpH JOOOM n.

IlocnenoBaTenbHOCTh, OIPAaHUYEHHAs CBEPXYy M CHH3Y, Ha3bIBACTCS
OTrpaHUYECHHOMU TOCJIEI0BATEIbHOCTBIO.

Kaxnprii unen apudmeTHdyeckoil mporpeccuu, HayuHas CO BTOPOTO,
SIBJISIETCS] CPETHUM apu(PMETHUECKUM MPEABIIYIIETO U MOCIEYIOIIETO WICHOB.

OyHKIUSA ¢ 00JIaCThIO ONpeieNIieHUsT X U 001acThlO 3HAUCHU Y HA3bIBACTCS
oOpatuMoi, eciim oOpaTHOE €i COOTBETCTBHE MEXIAYy MHOXECTBOM Y U
MHOXECTBOM X — (DYHKITHSI.

Eciu ¢ynkuusa f oOparuma, To oOpaTHOE el COOTBETCTBHME HA3bIBAIOT
bynkmueit, oopaTHont GpyHKIuH f.

KoHeuHOoe MHOXECTBO, B KOTOPOM YCTaHOBJIEH MOPSAOK €ro 3JEMEHTOB,
HAa3bIBAIOT MEPECTAHOBKOM.

Conepxkanue yueOHoro npeamera «I'eomerpus»
7 KIIACC
(3-i1 rox 00y4yenus Ha yposHe O00)
[Ipocreiimue reomerpuyeckue GUrypsl 1 UX CBOWCTBA.
N3mepenne reoMeTpuuecKiuX BeJINYUuH
TpeyrosibHUKN
[TapamienpHble psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA
Oxpy>XHOCTb U KpyT. [ eoMeTpuyeckre nocTpoeHus
O60061menne 1 cucTeMaTu3alus U3y4eHHOTO MaTepuana
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Ilpumepnsie 6uodvl deamenabHOCMU 00YUAIOULUXCA:

—KOMMEHTHUpOBaHHE (pa3bsICHEHUE) 3HAYEHUS OCBAMBAEMbIX IOHSITHUIA;
dbopmyIIHpOBaHUE ONIPEICTICHUI;

—1300pakKeHUe M pacro3HaBaHUE U3yyaeMbIX (DUTYp Ha UyepTekKax; pelieHue
3a/1a4, CBSI3aHHBIX C ATUMU (PUrypamu;

— ¢hOopMyIMPOBKA U 1I0KA3aTEIHCTBO TEOPEM;

—pemieHue 3aJad B COOTBETCTBHUM C  COACPKAHUEM  OCBAaMBAEMbIX
TEMATUYECKUX Pa3JIEIIOB.

IIpumepHasi TeMaTHYECKAsi M TEPMHUHOJIOTMYECKAA JTEKCUKA

IIpumepnvle crosa u crogocouemanus

AKcHOMa MapauleNbHBIX MPAMBIX, OMCCEKTPUCHI, BHICOTHI TPEYTOJbHUKA,
U3MEpeHue, JIyd, MaciiTaOHas JIMHEWKa, MEIHaHbl, OTPE30K, NapayljieibHbIC
npsiMbI€, IEPBBIN (BTOPOM, TPETHI) MPU3HAK PABEHCTBA TPEYTrOJbHUKOB, IPU3HAKU
NapauieIbHOCTH JIBYX MPSIMBIX, NEPHEHIUKYJISAPHbIE TPsIMbIE, IOCTPOEHUE
TPEYTroJbHUKA MO TPEM OBJIEMEHTaM, MpsiMasi, MPSMOYTOJbHbIE TPEYrOJIbHUKH,
COOTHOIIECHHSI MEXJY CTOPOHAMU M YIJaMH TPEYroJIbHMKa, CPaBHEHHE, CyMMa
YIJIOB TPEYTOJIbHUKA, TPEYTOJbHUK, YTOJI.

IpumepHvie gppazwvl

Uepe3 nto0bie ABE TOYKH MOXKHO MPOBECTU MPSIMYIO, HO TOJIBKO OJHY.

A naveptwi(a) nmpsmyro u orMmetwi(a) Ha Hel Touku A m B. Ceituac ¢
MOMOIIBI0 MacIITaOHOW nuHEeHKkH 51 oTMeuy Toukd C u D Ttak, yTtoOnl TOuka B
obL1a cepenunoil orpeska AC, a Touka D — cepenunoii orpeska BC.

Cuauana mbl HauepTuM npsmyio AB. [lorom npu momomm mMacmtaOHOM
JMHEWKU OTMEPHUM Ha 3ToH mpsiMoil Touky C — takyto, uto AC=2 cM. Janblie Mbl
ONpEeIeNIUM, CKOJIbKO TAKMX TOYEK MOKHO OTMETUTH Ha npsimoil AB.

IIpumepHuie 66160001

I'eomeTpus — 310 OmHA M3 caMbIX ApeBHUX HayK. OHa BO3HHUKIA €IIE 10
Hamiel 3pbl. CIIOBO «Te€OMETpuUs» B IEPEBOJIE C TPEUECKOTO S3bIKa O3HAYAET
«3emiieMepue». Takoe Ha3BaHUE OOBSCHSETCS TE€M, UTO 3apOXKIACHUE TeOMETPUU
OBLJIO CBSI3aHO C Pa3HBIMU M3MEPUTEIbHBIMU paboTamMu. DTU PabOTHI BBHIMOIHSIN
MIPY pa3METKE 3€MEJIbHBIX YUYaCTKOB, IPOBEICHUHU J1I0POT, CTPOUTEIBCTBE 3[JaHUIN U
IpPYTUX COOpyXeHuil. B pesynprare Takoil JEATEIbHOCTH TMOABUINCH U
MIOCTEIIEHHO  HAKAaIUIMBaJWCh  pa3Hble NpaBWja, KOTOpPbIE  CBSA3aHbI C
r€OMETPUYECKUMU M3MEPEHUSIMU U TMOCTPOEHUSMHU. TakuMm o0pazoM, reoMeTpus
BO3HUKJIA HA OCHOBE NPAKTUYECKOM IEITEIBbHOCTHU JIOACH. B panpHeimeM oHa
chopMupoBanach Kak CaMOCTOSITEIbHAS HayKa. DTa HAyKa 3aHUMAETCSl U3yUeHUEM
TreOMETPUYECKUX PUryp.

VYron — ato reomerpuyeckas ¢purypa. OHa COCTOUT U3 TOYKU U JBYX JIy4eH,
UCXOJIANIUX W3 3TOW TOYKH. JIydn — 3TO CTOpOHBI yTiia, a UX 00IIee HA4aIo — 3TO
BepurHa. Cpeau nmpeaMeToB, KOTOPbIE HAC OKPYXKAKOT, MHOTO OJUHAKOBBIX. Y HUX
onuHakoBasi (opma, OAWMHAKOBBIE pa3Mephl. Hampumep, nBa OJMHAKOBBIX
KapaHJalla, JB€ OJMHAKOBBIE TETPaJid, JIBA OJMHAKOBBIX 3epkaia. B reomerpun
1nBe (Urypnl, KOTOpblE HMMEIOT OJMHAKOBYIO (OPMY M OJMHAKOBBIE pa3MeEphl,
Ha3bIBAIOT PABHBIMU.
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JIns wm3MepeHus OTPE3KOB M HAXOXKICHUSA PACCTOSIHUM HAa NPaKTHKE
WCIIONB3YIOT PpAa3JM4YHbIE E€IWHMIBI H3MEpeHHd. MeTp — d3TO cTaHgapTHas
MEXIyHapoaHas eauHuna usMmepeHus. B ognom merpe 100 cantumerpos. B
onHoM cantumetpe 10 mummumerpos. [Ipu u3MepeHun HEOONBIIMX PACCTOSHUMH,
HaIpuMep, MKy TOUKaMU Ha JUcTe OyMaru, 3a €AMHUILy U3MEPEHUS] IPUHUMAIOT
CaHTUMETp WM MWwuIMMeTp. PaccTossHue Mexay mnpeaMeraMu B KOMHATe
U3MEPSIOT B MeTpax. PaccTosiHne Mexay HACENIEHHBIMU IYHKTaMU HU3MEPSIOT B
KwioMeTrpax. HMcnonb3yroTrcs W Ipyrue €IuMHMIBl  u3MepeHusa. Hampuwmep,
JNEUUMETP, MOPCKask MUJISL.

OtMeTruM 1OOBIE TPU TOYKH, KOTOpPHIE HE JIEKAT Ha OJHOM MPSMOIA.
CoenunuM ux orpe3kamu. [lomydum reomeTpruyeckyro GUrypy. 9To TpeyrojabHHK.
Tpu oTMEUEHHBIE TOUYKH — 3TO BepIMHBL. OTPE3KH — 3TO CTOPOHBI TPEYTOJIbHUKA.
CyMma mimH TpEX CTOPOH TPEyrOJbHHKA HA3bIBAETCA €ro mnepumerpom. JlBa
TPEYTrOJbHUKAa MOKHO Ha3BaTh pAaBHBIMHU, €CJIM HMX MOXHO COBMECTUTH
HaJlOeHHEM. KaXXaplil U3 3TUX TPEYTOJbHUKOB MOKHO HAJIOKUTh HA APYTOM TaK,
YTO OHH IOJIHOCTBIO COBMECTSTCSA. DTO 3HAYMUT, YTO IOIMAPHO COBMECTATCS HX
BEPILIMHBI U CTOPOHBI. TaKXe MOMApPHO COBMECTATCS U YTJIbl 3TUX TPEYTOJbHHUKOB.
CoOTBETCTBEHHO, €CJIU JIBA TPEYTOJIbHUKA PABHBI, TO 3JIEMEHTHI (YIJIbl U CTOPOHBDI)
OJIHOTO TPEYroOJIbHUKA PaBHbI JJIEMEHTaM JpYroro TPEyrOJbHUKA. 3HAYMT,
PaBEHCTBO [BYX TpPEYTrOJbHUKOB MOYKHO YCTaHOBUTb, HE HAaKJaJbpIBas OJIUH
TPEYTOJBHUK Ha APYroil, a TOJbKO CPaBHUBASI HEKOTOPBIE X AJIEMEHTHI.

B Maremaruke KaXaoe€  yYTBEP)KIEHHME, CIPABEMIUBOCTb  KOTOPOIO
YCTaHABJIMBAECTCS IIPU MOMOIIM PACCYKICHUM, Ha3bIBAIOT TeOpeMou. Paccyxnenns
Ha3bIBAIOTCS JOKA3aTEIIbLCTBOM TEOPEMBI.

8 KIIACC
(4-i1 rox 00y4yenusi Ha yposue O00)

YeTpIpE€XyTroIbHUKA

Teopema daneca u Teopema 0 MPONOPIIMOHATBHBIX OTPE3KaX, MOI0OHBIC
TPEYTOJbHUKHU

IInomans. Haxoxaenue miomanei TpeyrojJbHUKOB U MHOTOYTOJIBHBIX
dburyp. [Inomaau nogoOHBIX GUTyp

Teopema [ludaropa u Hayana TPUrOHOMETPUU

O060011IeHue ¥ cucTemMaTH3alus U3y4eHHOT0 MaTepuraa

Ilpumepnvie uovl deamenvHocmu oOyuarOWUXca:

— KOMMEHTHpPOBaHME (Pa3bsSICHEHUE) 3HAYEHHS OCBAWBAEMBbIX IOHSTHUI;
dbopMyIpOBaHKE ONPEEICHUN;

— N300payKeHre U paclo3HaBaHUE U3YYaeMbIX (DUTYp HaA YepTekKax;

— ¢hOopMyITHPOBKA U I0KA3aTEIHCTBO TEOPEM;

—peleHre 3a71a4 B COOTBETCTBUM C COJAEPKAHUEM OCBAaMBAE€MbIX
TEMaTUYECKUX Pa3aeioB.

IIpuMepHas TeMaTu4ecKasi 1 TEPMUHOJTOTHYECKAS JTEKCUKA

IIpumepnvle cnosa u ciogocouemanus

Bepumnbl  1oMaHOM, 3BEHbA JIOMAaHOW, KBAaApaT, MHOTOYTOJIbHUKHU,
omnpeneneHue  MOJOOHBIX  TPEYrOJIbHUKOB,  MapajuiesiorpaMM,  IUJIOMIAb
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(MHOrOyroJIbHHKa, MapajuleiorpaMMa, TpPEyrojibHUKa, Tpaneuuu), MoJ00HbIe
TPEYrOJIbHUKH, NPU3HAKK TOM00US TPEYTrOJbHUKOB, MPSIMOYTOJIbHHUK, POMO,
CME)KHBIE OTPE3KH, COOTHOLIEHUS MEXAY CTOPOHAMH M YTJIAMH IPSMOYTOJIBHOIO
TpeyroJjibHUKa, Teopema, Teopema Iludaropa, Tpanenus, 4eTbIpEXyroabHUKH.

IpumepHvie gppazwvl

Ms1 3HaeMm, 4yTO mepUMETP MapajenorpamMmma paBeH 48 cm. Ham HykxHO
HaWTU CTOPOHBI MapajuiesiorpamMma, eciu 1) oaHa cropoHa Ha 3 cMm OoJiblie
JPYroi, 2) pa3HOCTh JIBYX CTOPOH paBHa 7 cM, 3) oJHa U3 CTOPOH B JBa pasza
oonbiie npyroil. bynem pemars 3agady.

Ms1 OyzieM 10Ka3bIBaTh TEOpPEMY / MPUCTYNHUM K JOKA3aTE€IbCTBY TEOPEMBI /
JIOKa)KeM TeopeMy / HaM MPEJCTOUT JA0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEPBBIN (BTOPOA, TPETHI ) MPU3HAK TOI00MS TPEYTOIHLHUKOB.

MpsI paccMOTpenu pUCYHOK, Ha KOTOPOM H300pak€H MHOTOYTOJIBHHUK. DTOT
MHOTI'OYT'OJIBHUK BBIITYKJIBIM, IOTOMY YTO OH JIEKHUT IO OJHY CTOPOHY OT Ka)KIOU
IPSAMOM, IPOXOJALIEH YEPE3 IBE €T0 COCEAHUE BEPILINHBI.

IpumepHule 661600061

OTtpe3kn, U3 KOTOPBIX COCTAaBJIEHA JIOMaHas, Ha3bIBAlOTCS €€ 3BEHBSIMU.
KoHIBI 3THMX OTpe3kOB — BeplMHBI JIoMaHOM. CymMMa JUIMH BCEX 3BEHBEB
HAa3bIBACTCS JJIMHOU JIOMAHOM.

Ecnu HecMmexHbIe 3BEHbsI 3aMKHYTOM JIOMAHON HE UMEIOT OOIIMX TOYEK, TO
3Ta JIOMaHas Ha3bIBA€TCd MHOIOYTOJIBHUKOM. 3BEHbSI JIOMAHOM HAa3bIBAIOTCS
CTOPOHAMHM MHOIOYTOJbHHKA. JInIMHAa JIOMaHOM Ha3bpIBAaeTCAd IEPUMETPOM
MHOI'OYTI'OJIbHUKA.

JIBe BepIIMHBI MHOI'OYI'OJIBHUKA, IIPUHAJIEkKAI(MEe OJHOW CTOPOHE,
Ha3bIBAlOTCS coceHUMU. OTPE30K, KOTOPBIM COeTUHSET JBE J00ObIe HECOCEIHUE
BEPIIMHBI — 3TO JUArOHAJIb MHOTOYTOJIbHHKA.

JIro00if MHOTOYTOJILHUK pa3jelisieT MIOCKOCTh Ha ABe yacTu. OjHa 4acTh —
3TO BHYTPEHHSS 00J1aCTh MHOTOYTOJIbHUKA, & APYTasi — BHEIIHSIA.

MHOroyronbHuK Ha3bIBa€TCs BBIIYKJIBIM, €CJIA OH JIEKHUT 10 OJHY CTOPOHY
OT KaXXJIOW MPSAMOM, MPOXOIAIIEH YEPE3 JIBE €r0 COCEAHUE BEPIIMHBI.

Kaxnplii 4eThIpEXYroJIbHUK UMEET 4 BEPIIUHBI, 4 CTOPOHBI U 2 JUArOHAJIH.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOJIbHUKA HA3bIBAKOTCS MPOTUBOIIOIOKHBIMH.
JIBe  BepmIMHBI, HE  SBISIOUNIMECS  COCEIHMMH, TOXKE  Ha3bIBAKOTCS
POTHUBOIOJNIOKHBIMU. YeThIPEXYTOJbHUKH OBIBAIOT BBIMYKIIBIE W HEBBITYKJIBIC.
Kaxnas pauaroHanb BBIIYKIOTO YETBIPEXYIOJIBHMKA pa3AeisieT €ro Ha JBa
TpeyroysbHUKa. OJHa W3 JUaroHajaeil HEBBITYKIOIO YETHIPEXYTOJIbHUKA TaKKE
pa3zaeisieT ero Ha Ba TPEyrOJbHUKA.

[Tapannenorpamm — 3TO YETBIPEXYTOJBHUK, Y KOTOPOI'O NMPOTUBOIIOIOKHbIE
CTOPOHBI MOIIAPHO NapajUleIbHbl. B mapamnenorpaMMe HPOTHUBOIIOIOKHBIE
CTOPOHBI PAaBHBI U NPOTUBOIIOJIOKHBIE YIJIy paBHBI. /[naronanu mapasmienorpamma
TOYKOM ITEPECECUEHHUSI NEIIATCS TOTOJIAM.

Tpaneuus — 3T0 4eTBIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI MTapajuIeIbHbI,
a JBE JApyrue He napauienbHbl. [lapanmienbHble CTOPOHBI Tpanenuu — 3TO €€
OCHOBAaHMS, a JBE€ JpYrM€ CTOPOHbl Ha3bIBAIOTCS OOKOBBIMU. Tpamenus
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Ha3bIBACTCs paBHOOEIPEHHOM, eciii €€ OOKOBBIE CTOPOHBI PaBHBI. Tpanenus, OAUH
U3 YIJIOB KOTOPOU MPSMOW, Ha3bIBAECTCS MPSIMOYTOJIbHOM.

PaBHbIe NpSAMOYTONBHUKA MMEIOT paBHbIE IUIOWAAU. ECiii MHOrOyrojbHUK
COCTaBJICH M3 HECKOJbKMX MHOTOYTOJIbHHKOB, TO €ro IUIOLIAJb paBHa CyMMeE
IIOWAAEe 3THUX MHOroyrojbHUKoOB. Iliomanp kBajgpata paBHa KBaapaTy €ro
CTOPOHBI.

[Inomaas NpsIMOYroIbHUKA paBHA ITPOU3BEACHUIO €TI0 CMEKHBIX CTOPOH.

Ecnu kBazmpaT oqHON CTOPOHBI TPEYTOJIBHUKA PABEH CyMME KBaJIpaTOB JIBYX
JIPYTUX CTOPOH, TO TPEYrOJbHUK NPSIMOYTOJbHBIA. OTO TeopeMa, oOpaTHas
teopeme ITudaropa.

Ecnu nBa yrima ogHOro TpeyrojibHUKa COOTBETCTBEHHO PaBHBI JIBYM yrjam
JIPYyroro, TO TakWe TPEYrOJbHUKU MOAO0OHBI. DTO NEpBBIM NpU3HAK MOA00Us
TPEYTOJIbHUKOB.

Ecnu 1Be CTOpPOHBI OJHOrO TPEYTrOJAbHUKA MPOMOPLHUOHAIBHBI JIBYM
CTOpOHAM JpYroro TpEYroJbHUKAa W YIJIbl, 3aKJIIOUEHHBIE MEXIYy JITUMHU
CTOpPOHAMHU PAaBHBI, TO TaKWE TPEYTOJbHUKU MOJOOHBL. DTO BTOPOW MPHU3HAK
10100 TPEYTrOJbHUKOB.

Ecnu cTOpoHBI OAHOTO TPEYrojbHUKA MPOMOPLHMOHATIBHBI TPEM CTOPOHAM
JIPYyroro, TO TaKW€ TPEYroJbHUKH MOAOOHBIL. DTO TPETHl MpPU3HAK MMOA00Us
TPEYTOJIbHUKOB.

9 KITIACC
(5-i1 rox 00y4yenusi Ha yposue O00)

VYTribl B OKpYKHOCTU. BricaHHbIE U ONTMCAHHbBIE YETHIPEXYTOJIbHUKH.
KacarenbHbie k OkpyxHOCTU. Kacanue okpyxHocTen

Tpuronomerpus. TeopeMbl KOCUHYCOB 1 CUHYCOB. PelieHue TpeyrojibHUKOB

[IpeobpazoBanue mogooOus. MeTpudeckiue COOTHOIICHUS B OKPYKHOCTH

Bexkrtopsr

O60061meHne 1 cucTeMaTu3alus U3y4eHHOTO MaTepuana

Ilpumepnsie 6uodvl OeamenbHOCMU 00YUAIOULUXCA:

— (GOpMyIUpPOBAHHE OINpPEACIICHUA W WUIIOCTPUPOBAHUE OCBAaWBAEMbBIX
TIOHSITHH;

— hOopMyIMPOBKA U 10KA3aTEIBCTBO TEOPEM;

— BhIBeZICHUE (OpMYT;

— PpCELICHUE TEOMETPUYECKUX 3aJady B COOTBETCTBHUM C COJEpKAHUEM
OCBaMBAaEMbIX TEMATUUYECKUX PA3EIIOB.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepnvie cnosa u crogocouemanus

buccektpuca, BekTOp (HEKOJUIMHEApHBI BEKTOp), KacarelibHas K
OKPY’XKHOCTH, KOOpAMHATHl BEKTOpPa, KOIPPHUIHMEHTH pa3iIokKEHUs, METO.]
KOOpPJIMHAT, OKPY)KHOCTh (BIOUCAHHAs, ONMCAHHAsi), NPUMEHEHHE BEKTOPOB K
pEUIeHUI0 3ajJlay, MPOCTEHIINE 3aaul B KOOPAUHATAX, CUHYC (KOCHHYC, TAHT€HC,
KOTaHT'€HC) yIJla, pPaJuyC, CKaJspHOE TMPOU3BEICHUE BEKTOPOB, CIOKEHHUE
(BBIUMTAHUE) BEKTOPOB, COOTHOLIEHUS MEXJIy CTOPOHAMU M  yrjamu
TPEYroJIbHUKA, CPEIHssl JIMHUS Tpamnelu, TOYKa KacaHus, yIibl (LEHTpajbHBbIE,
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BIIMCAHHBIE), YMHOKEHUE BEKTOpA Ha YHCJIO, YPABHEHUE, YETHIPE 3aMeyaTelIbHbIC
TOYKH TPEYTOJbHUKA.

Ipumepnvie gppazwvl

Mbl foka3anu, 4Tro mpsiMas U OKPYKHOCTb MOTYT MMETh OJHY WJIU JBE
001111€ TOYKH U MOTYT HE UMETh HU OJIHOW OOIIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTelIbHOH K OKPYXXKHOCTH (O cpeaHei
JIMHUU TPAIICLIVN).

Tenepp MbI OyJieM JTOKa3bIBaTh TEOPEMY, OOpPaTHYIO TEOpEME O CBOWCTBE
KacaTelbHON — MPU3HAK KacaTeJIbHOM.

Ham nmpeacrout nmokasarh, 4TO INMEPHEHAUKYJISIP, MPOBEAEHHBIA U3 KaKOW-
HUOYIb TOYKU OKPY>KHOCTU K AMAMETPY, — 3TO CpeIHEe MPOINOPLUOHAIBHOE AJIs
OTPE3KOB, HA KOTOPHIE OCHOBAHUE MEPIECHAUKYIIAPA ACIUT THAMETD.

IIpumepHule 66160001

Ecmm paccrosHMe OT LEHTpa OKPYXXKHOCTHM 10 MPsSMOW PABHO pPaauycCy
OKPY’KHOCTH, TO IIpsiMasi U OKPY>KHOCTb UMEIOT TOJIBKO OJHY OOIIYyI0 TOUKy. Eciu
pacCTOsIHUE OT LEHTPa OKPYKHOCTH JI0 MPSAMOM OoJibllie paguyca OKpPYKHOCTH, TO
npsiMasi ¥ OKPY>KHOCTh HE UMEIOT OOILIUX TOYEK.

[Ipsimast, uMeroIasi C OKPYKHOCTb. TOJBKO OJIHY OOLIYIO TOUKY, HAa3bIBAETCS
KacaTelbHOM K OKpyxkHOcTH. VX 00mas To4yka Ha3bIBaeTCsl TOYKOW KacaHUs
NPSIMOM U OKPYKHOCTH.

KacarenpHas Kk OKpy>KHOCTH NIEPIEHIUKYJIAPHA K PaJANyCy, IPOBEAEHHOMY B
TOYKY KaCaHUS.

OTpe3kn KacaTelbHBIX K OKpPYKHOCTH, ITPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbI. OHU COCTaBJISAIOT PABHBIE YIJIbI C IPSIMOMN, IPOXOASAIIECH Yepe3 3Ty TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsimas mpoxoauT depes KOHEL pajnyca, JIEKAIUN Ha OKPYKHOCTH, U
NEPIEHINKYJIAPHA K ’TOMY PanyCy, TO OHa SIBJISIETCS KacaTEIbHOM.

Jlyra Ha3pIBaeTCs IOIYOKPYKHOCTBIO, €CIIM OTPE30K, COCAUHSAIONIMN €€
KOHIIBL, SIBJISIETCS JUAMETPOM OKPYKHOCTH.

Bricannbii yron usMepsieTcs noJIOBUHOM AyT'd, HA KOTOPYIO OH OIUPAETCH.

Kaxxnas Touka OuCCEKTpUCy HEpa3BEPHYTOIO yIyia paBHOYJAjeHa OT €ro
ctopoH. OOpaTHO: Kaxaasl TOYKa, JieKalash BHYTPHU yIjla U paBHOYIAJIEHHAS OT
CTOPOH YTIJIa, JISKUT Ha €ro OUCCEKTpHUCE.

OTpe30oK, ISt KOTOPOTO yKa3aHo, Kakasi U3 €ro 'paHuYHbIX TOYEK CUUTAETCS
HayajioM, a Kakasg — KOHIIOM, Ha3bIBAa€TCsl HANPABICHHBIM OTPE3KOM, WIIH
BEKTOPOM. BEKTOPBI MOT'YT MCIIOIB30BATHCA ISl PELIEHUS TEOMETPUYECKUX 3a/1a4
Y JI0Ka3aTebCTBA TEOPEM.

Cpennsis JUHHUS TpameluUH — 3TO OTPE30K, COCIUHSIONIUMNA CepeIuHbl €&
O0KOBBIX cTOpOH. CpeaHss JIMHUS Tpamneluu Mapaie]bHa OCHOBAHMSM M paBHA
UX TOJIyCyMME.

Ha miockoctu m1000i1 BEKTOp MOKHO PasjoXHUTh IO JABYM JaHHBIM
HEKOJUIMHEApHbIM  BekTopaMm. KoadduuueHTsl  pas3ioxeHuss nOpu  3TOM
ONPENENSIOTCA €IUHCTBEHHBIM 00pa30M.
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10 KUIIACC
(6-i1 rox 00y4enusi Ha yposHe O00)

JlekapToBbI KOOPAMHATHI Ha TIOCKOCTH

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JIJIMHA OKPY>KHOCTH M IUIOIIAbL KpyTa.
Brruncnenue miomaneu

JIBUKEHUS TIIIOCKOCTH

[ToBTOpenue, 06001IeHIE, CUCTEMATU3AIMS U3YYEHHOT0 MaTepuana

Ilpumepnsie 6uodvl OeamenbHOCMU 00YUAIOULUXCA:

— ¢hopMyIMpPOBAHKE ONIPEICICHU;

— hopMyITMPOBKA U TI0KA3ATEIHCTBO TEOPEM;

— BeIBeZIeHUE (OPMYJT M UX UCIIOJIb30BAHUE JJIS BHIYUCIICHH;

— n300pakeHHe 1 paclio3HaBaHUE HA PUCYHKAX MPU3MbI, MapauIeNieIuIea,
UUJIMHIpA, 11apa U Jp.;

— PpeIIeHUE TEeOMETPUUYECKUX 3aJad B COOTBETCTBUM C COJIEpKAHUEM
OCBaMBAaEMbIX TEMATUUYECKUX Pa3/EIIOB.

IIpuMepHas TeMaTU4ecKasi 1 TEPMUHOJTOTHYECKAS JTEKCUKA

IIpumepHule cnosa u crosocouemanus

Breinmykiiblii MHOTOYTOJIBHUK, TpaayCHas Mepa IyTH, JJIWHA OKPY>KHOCTH,
Jyra CEeKTOpa, KPyroBOM CErMeHT, MHOTOTPAaHHUKH, OTOOpaKeHHE IJIOCKOCTH Ha
ceb0s1, mapajUIeNbHBIA MEepPEeHOC, MIIONIA[b Kpyra, IUIOmAaZb KPYTroBOIO CEKTOpa,

TUTOIIATh paBHOOEIPEHHOTO TPEyroJbHHKA, IOBOPOT, TPaBHIIBHBIN
MHOTOYTOJILHUK, CTEPEOMETPHS, TEJIA U TOBEPXHOCTH BpAIICHUS, XOP/a.
Ilpumepnvie gppazwi
[Ipumepsl MpPaBUIBHBIX MHOTOYTOJIBHUKOB — O3TO PaBHOCTOPOHHHIA

TPEYTOJIbHUK U KBaJIparT.

S mory noka3aTh, 4YTO CEpPEAUHHBIE IMEPIEHIUKYISAPbl K JIFOOBIM JBYM
CTOPOHAM IPABUJIBHOTO MHOTOYT'OJIbHUKA JINOO MepeceKaroTcs, JM00 COBNAAAOT.

S nokazan(a), 9To MpsAMBIE, COJEPIKAININE OMCCEKTPUCHI JTIOOBIX ABYX YTJIOB
PaBUJIBLHOTO NPSIMOYTOJIbHUKA, TUOO MEPECEKAI0TCs, INOO COBMAIAIOT.

S mory chopmynupoBaTh U J0Ka3aTh TEOPEMY 00 OKPY>KHOCTH, OMMCAHHON
OKOJIO IPABUJIBHOIO MHOT'OYT'OJIbHUKA.

S mory chopmynupoBaTh U A0Ka3aTh TEOPEMY 00 OKpPYKHOCTH, BIIMCAHHON
B [IPABWJIbHBII MHOTOYTOJIbHUK.

S mory BbIBecTH (BbIBEN, OyJy BBIBOJAWTH) (DOpMyiy s BBIYUCICHUS
IUIOLAAN TPAaBWIBHOIO MHOTOYIOJIbBHHKA Yepe3 €ro NEepUMETp U paauyc
BIIMCAHHOU OKPYHOCTH.

Sl mory BeIBecTH (BbIBEJ, Oyay BBIBOAUTH) (HOPMYIy JJsi BBIYUCIICHUS
JUIMHBI OKPY’KHOCTH.

51 Mory OOBSICHHTH, UTO TaKOE€ KPYTOBOW CEKTOP M BBIBECTH (OpMYIy IJis
BBIYMCIICHHUS IUIOIIAIA KPYTOBOI'O CEKTOPA.

IIpumepHuie 66160001

[IpaBuinbHbBIM MHOIOYTOJIBHUK — 3TO BBINYKJIBIA MHOTOYI'OJIBHUK. Y HETO BCE
YTJIbl paBHBI U BCE CTOPOHBI paBHbI. OKOJI0 MPABUIIBHOIO MHOTOYTOJIbBHUKA MOKHO
OMHUCaTh OKPYXXHOCTh, W MPUTOM TOJBKO OJHY. B m00oi mnpaBUIIbHBIN
MHOTI'OYT'OJIbHUK MOKHO BIIMCATh OKPYHOCTb, U TPUTOM TOJIBKO OJIHY.
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Kpyroson cermeHT — 310 9acTh kKpyra. OHa OrpaHrM4eHa Ayrol OKpy>KHOCTH
Y XOpAOM, COCIMHAIOIIEN KOHIBI ATOM nyru. Ecim rpagycHas mMepa Iyrd MEHBIIE
180 rpamycoB, TO MJIOmIaAb CErMEHTAa MOKHO HAWTH, BBIYWTAs W3 IUIOLIAJIU
CeKTOpa IUIOIIAJb PaBHOOEIPEHHOTO TPEYTrOJIbHUKA, CTOPOHAMU KOTOPOTO
ABJISIOTCS 1BA PaJIMyca U XOp/Aa CETMEHTA.

KpyroBoii cekrop — 310 yacth kpyra. OHa orpaHuyeHa Ayroil u AByMs
paguycaMy, COEIMHSIIOIIMMHM KOHIBI JYrM € ILEHTpoM Kpyra. Jlyra, koTtopas
OTPaHUYMBAET CEKTOP, HA3bIBAETCA TyTOUM CEKTOpA.

MpbI npUnuiv K BEIBOAY O TOM, YTO OCEBas CUMMETPHUS — 3TO OTOOpakeHHe
IUTIOCKOCTHU Ha ceosl.

BaxxHoe CBOWCTBO OCEBOW CUMMETPUU — ITO OTOOPaKEHHE IUIOCKOCTH Ha
ce0st, KOTOPOE COXPaHIET PACCTOSHUS MEXAY TOUKAMHU.

CrepeomeTpust — 3TO pa3zen reomerpun. B HEM u3yuarorcs cBoiCTBa QUTYD
B IpocTpaHcTBe. CIOBO «CTEPEOMETPUS MNPOUCXOAUT OT TPEUYECKUX CIIOB
«crepeo» u «Merpeoy. «Ctepeo» — 3T0 3HAYUT 0OBbEMHBIN, MPOCTPAHCTBEHHBIH, a
METPEO — U3MEPSATb.

[Tapannenenunen — 3TO 4YETBIPEXYroJibHAs mpu3ma. EE€ OCHOBaHUA —
napauienorpamMmMmel.  Bce  miecte  rpaHedm  mapajuielienunena — - 9TO
napajenorpaMmmbl. Ecnu mapasuienenurnen npsMon, TO €CTh ero 0OKOoBble pEdpa
NEPHeHAUKYJIAPHbI K  IUIOCKOCTSIM  OCHOBaHUM, TO OOKOBbIE TIpaHH —
NPSAMOYTOJbHUKU. ECM )K€ M OCHOBAaHUSIMHU IPSMOIO Mapajuleienunena CIyx,at
MPSMOYTOJIBHUKHA, TO 3TOT MapaJUlelieNUne] — MNpAMOYTOJbHbIN. [lnaronanu
napajuiesiorpaMma IepecekaroTcs. TOYKOW mIepecedeHuss OHM ACIATCA IOIOJIaM.
Takoe k€ CBOMCTBO Yy JHMAaroHajei MapajulejienuIieaa: 4YeTbIpe JauaroHaau
NapajijieIeIune/1a MepeceKaroTCs B OJJHOW TOUKE U JIEIIATCSA 3TOM TOYKOU NOIOJIaM.

Conepxanne yueOHOro npeamera « BeposiTHOCTb U CTATHCTHKAY
7 KIIACC
(3-ii rox 00y4enusi Ha ypoBHe O00)

[Ipencrasinenue naHHBIX

OnucarenbHasi CTATUCTHUKA

Crny4aiiHast ”3BMEHYUBOCTh

Benenue B Teoputo rpadon

BeposiTHOCTB 1 yacToTa CIIy4aitHOrO COOBITHS

O06001IeHue ¥ cucTeMaTH3alus U3yYeHHOTO MaTepHraa

Ilpumepnvie 6uovl deamenvHocmu oOyuarOWUXCA:

— KOMMEHTUPOBAHUE MPEJICTOSIINX JICHCTBHM;

— U3BJIeUeHUE NHPOPMAIINH/ TaHHBIX;

— ¢hOpMyYITUPOBAHKE IIETIOYEK JOTUIECKUX PACCYKIACHUHN U JIp.

IIpumepHasi TeMaTHYeCKasi U TEPMUHOJIOTUYECKAS JTEKCHKA

IIpumepHule cnosa u crosocouemanus

Huarpamma (ctonmbukoBasi (ctonOuarasi), Kpyromas), rpadux, Tabmuua,
omnucaTeNbHasl CTaTUCTUKA, cpelHee apudmeTuyeckoe, MeauaHa, pasmax, rpad,
BEpIIMHA, pedpo, CTeNeHb BEpIIMHbI, 00X0/ rpada (SUIEpOB MyTh), CIyHaNHBINA
AKCTIIEPUMEHT (OTIBIT), CIy4aiHOE COOBITHE.
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8 KIIACC
(4-i1 rox 00y4yenusi Ha yposue O00)
IToBTOpEeHUE
OnucarenbHast craTucTuka. PaccenBanue JaHHbIX
MHoxecTBa
BeposiTHOCTB cily4aitHOTO COOBITHS
O060011IeHue ¥ cucTeMaTH3alus U3y4eHHOT0 MaTepuraa
Ilpumepnusie 6uodvl OeamenrbHOCIMU 00YUAIOULUXCA:
— KOMMEHTHUPOBAHUE NPECTOSIIMNX JECHCTBUM;
— U3BJIeUeHUE MHPOPMAIINH/ TaHHBIX;
— ¢hopMyITUPOBAHKE 1IETIOYEK JOTUYECKUX PACCYKIACHUH U JIp.
IIpuMepHas TeMaTH4YecKasi M TEPMUHOJIOTHYECKAS JTEKCUKA
IIpumepHule cnosa u crosocouemanus
Jlucrniepcusi, MHOXECTBO, 3JIEMEHT MHOKECTBA, MOJIMHOXKECTBO, ONEpaluu
HaJl MHOKECTBAMU (oOBenuHeHue, MepeCeUYECHNUE, JIOTIOJIHEHUE),
NEPEMECTUTEIIBHOE CBOMCTBO, COYETATENIbHOE CBOMCTBO, pacHpeaeIuTeIbHOE
CBOMCTBO, CBOMCTBO BKJIIOUCHHMS, CTAHJAPTHOE OTKJIOHEHHE YUCIOBBIX HA0OPOB,
CllyyaliHble COOBITHSI, BEPOSITHOCTH COOBITHI, CITy4yaliHbIN BbIOOD.
9 KUIACC
(5-i1 rox 00y4yenust Ha yposHe O00)
[ToBTOpEHUE
Brenenue B Teopuro rpadgon
Crygaiinbpie COOBITHS
DneMeHThl KOMOMHATOPUKH
O0600meHue 1 cucTeMaTH3alus U3y4eHHOTO MaTepHraia
Ilpumepnuvie 6uodvl OeamenrbHOCMU 00YUAIOULUXCA:
— KOMMEHTUPOBAHUE MPEJICTOSIIINX ACHCTBUN;
— U3BJIeUeHUE HHPOPMAIIH/TaHHBIX;
— (hopMyIHpPOBAHUE IETTOYEK JJOTUUECKUX PACCYKICHUH U JIp.
IIpuMepHas TeMaTH4ecKasi M TEPMUHOJIOTHYECKAS JTEKCUKA
IIpumepHule cnosa u crosocouemanus
OObenuHeHre COOBITHI, TMepeceYeHre COOBITHI, HECOBMECTHBIE COOBITHS,
YCIIOBHAsE BEPOSITHOCTb, HAaxXOXJIEHUE BEPOATHOCTEH, Auarpamma, rpaduk,
NEePECTAHOBKH, (paKTOpHaJl, COUETAaHUE, YUCIO COUYETaHHM, TpeyroibHuK [lackars,
KOMOWHATOpPHKA.
10 KJIACC
(6-i1 rox 00y4yenusi Ha yposHe O00)
[ToBTOpEHUE
I'eomeTpuueckast BEPOSITHOCTh
NcnsiTanus beprynnm
CityyaiiHas BeIM4YrMHA
O0600111eHME ¥ CUCTEMAaTU3alIMs U3YYEHHOI0 MaTepuaia
IlIpumepnsie 6uodvl OeamenbHOCMU 00YHUAIOULUXCA:
— KOMMEHTUPOBAHUE MIPEICTOSALINX JAECUCTBUM;
— U3BJIeyeHUE MHGOPMALIH/ JAaHHBIX;
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— (popMyTUpOBaHUE IIEMOYEK JOTMUECKUX PACCYKICHUHN U Ip.
IIpuMepHasi TeMaTH4YeCKass M TEPMUHOTOTHYECKAS JTEKCUKA
IIpumepnvle cnosa u cnosocowemanus
CnydaiiHbplii BbIOOp, HMCHBITAHHME, YCIEX M HEyAaua, Cepus HUCHBITAHUM
bepnyium,  ciy4aiiHasg — BeIMYMHA, M pPacCIpelelIeHue  BEPOSTHOCTEW,
MaTeMaTHUYeCKOEe OXHUAAHHUE, AMCIEPCHs, 3aKOH OOJIBIIMX 4YHCEN, H3MEpPEHHE
BEPOATHOCTEU € IIOMOIIBIO YaCTOT.

IlnanupyemMblie pe3yjbTaThl OCBOEHHUS Y4eOHOTIO NpeaMeTa
«MaremMaTHKa» HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHus

Pesynbrarel 0o0ydyenuss mno ydeOHoMy mnpeamery «Martemartukay B
OTHOIICHWU BCEX MHUKPOrPYNN OOYyYalolUXCS ¢ HApYLMICHUSAMH CIIyXa, BKIIOUYas
TIIyXHUX, OIICHUBAIOTCS MO OKOHYAHUM OCHOBHOTO O0OIIEro o0pa3oBaHHUS U HE
CONOCTABIISAIOTCS C pe3yJbTaTaMU HOPMATHUBHO PA3BUBAIOILMXCS CBEPCTHUKOB.

Jluunocmmvwle pesyromamoi

JInuHocTHBIE pe3ysibTaThl ocBoeHUs [IpumepHoil paboueld mporpaMmsl Mo
marematuke Ha ocHoBe AOOII OOO (BapuanT 1.2) mocTUrarTCs B €IUHCTBE
y4eOHON M BOCHUTATENHHOW ACSTENBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH,
OPUHATBIMA B OOLIECTBE MpaBUJIaMU W HOPMAMH TOBEJCHHS M CHOCOOCTBYIOT
npoleccaM CaMOMNO3HAHMSI, CaAaMOBOCIUTAHUS U CaMOpa3BUTHA, (OPMHUPOBAHUSA
BHYTPEHHEH MO3UIUU JINYHOCTH.

JImaHOoCTHBIE pe3ynbTaThl ocBOoeHUs [IpumepHoii paboueld mporpaMMsbl IO
marematuke 1o BapuaHty 1.2 AOOII OOO coOTBETCTBYIOT pe3yibTaTaM,
orpaxéHHbIM BO PT'OC OO0 u OOIT OOO 1o Bcem HanpaBiIeHUSM BOCIUTAHUS,
BKJIIOYAsl TPAXKIAHCKOE, NaTPUOTHYECKOE, TYXOBHO-HPABCTBEHHOE, ICTETUYECKOE,
dusnyeckoe, TPyIOBOE, IKOJOTUUECKOE, a TAKXKE B ACIEKTE IIEHHOCTH HAyYHOTO
NO3HAHUA U aJlanTalud 00y4aroulerocs K U3MEHSIOUUMCS YCIOBUSM COIIMAIbHON
U IPUPOIHOM Cpelbl. Opnaxo JUYHOCTHBIE pe3yabTaThl
JOTIOJTHEHBI/KOHKPETU3UPOBAHbI ¢ Y4€TOM  0coObIX  00pa3oBaTENbHBIX
noTpedHOCTe 00yUaloIIUXCsl C HAPYIICHUSIMU CITyXa.

1. Poccuiickass rpaxaaHcKasi WJIEHTHYHOCTb — NATPUOTU3M, YBAXKEHUE K
OreyecTBY, K MPONUIOMY M HACTOAILIEMY MHOTOHAllMOHAJbHOrO Hapona Poccum,
YyBCTBO OTBETCTBEHHOCTH W josra nepea PoaunHoi, unentudukanus ceds B
KauecTBe rpaxaanuHa Poccuu, OCO3HaHME W ONIYLIEHUWE JIMYHOCTHOWU
COIPUYACTHOCTU cyAbOe poccuiickoro Hapoga. (Oco3HaHuWE ATHUYECKOMH
IPUHAJIEKHOCTH, 3HAHUE UCTOPUH, KyJIbTYPbl CBOETO HApOa, CBOETO Kpasi, OCHOB
KyJIbTYpHOTO Hacineauss HapojnoB Poccunm u  denmoBedecTBa (MAECHTUYHOCTH
YeJI0BeKa C POCCUMCKOM MHOTOHAIMOHAJIIBHOW KYJIBTYPOH, COIPUYACTHOCTD
UCTOPUH HApOJOB U TOCYAAPCTB, HAXOAUBUIMXCS HAa TEPPUTOPUU COBPEMEHHOU
Poccun); MHTEPUOPU3ALIHS T'YMaHUCTHYECKUX, JEMOKPaTHYECKUX u
TPaJMLIMOHHBIX LIEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUICKOrO  OOIIECTBa.
Oco3HaHHOE, YBAXHUTEIbHOE U JOOpOXKEIATENbHOE OTHOILIEHHWE K HCTOPUH,
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KyJIbTypE, PETUTHH, TPATUIUAM, S3bIKaM IIEHHOCTSIM HaponoB Poccun u HapomoB
MUDA.

2. CpopMHUpPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpOBHIO pa3BUTHs HayKd ¥ OOINECTBEHHOW MPaKTHKH,
YUUTBHIBAIOIIETO COIMANBHOE, KyJIbTypHOE, S3BIKOBOE, JYXOBHOE MHOIr000pasue
COBPEMEHHOT0 MHPA.

3. CyObekTuBHas 3HAYMMOCTb OBJIAJCHUS W HCIOJIb30BAHUS CIIOBECHOTO
(pycCKOro/pyccKOro v HalfMOHAIBHOTO) S3bIKA.

4. JKenmanue W yMEHHMS TIOJb30BAaThCSl CIOBECHOM peublo (YCTHOM H
NUCbMEHHOM ), B3aUMOJICHCTBOBATh CO CIBIIIAIIMMHU JIIOJAbMH MIPH UCIIOJIb30BAHUU
YCTHOM peun Kak cpeacTtBa oOmieHus. LleHHOCTHO-CMBICIOBas yCTaHOBKa Ha
MOCTOSIHHOE TOJb30BAHUE WHIWBUIYAIbHBIMUA CIIYXOBBIMHU amnmaparamMu Kak
BQXHOTO YCJOBHS, CIIOCOOCTBYIOIIETO YCTHOH KOMMYHHKAIMH, Hauboiee
NOJTHOLICHHON OpHEHTAllMM B HEPEUeBbIX 3BYyKaX OKPYXKAIOIIETO0 MHpa;
CaMOCTOSITENIbHBIM TOWUCK HMH(pOpPMAIMK, B TOM 4YHCJIE, NPU HCIOJIb30BAHUN
WMHTepHET-TEXHOIOTUH, O pa3BUTUU  CPEACTB  CIYXONPOTE3WPOBAHUS U
ACCHCTHBHBIX TEXHOJOTHSIX, CIOCOOCTBYIONIUX YIYYIICHUIO KaueCTBA JKU3HH JIUI]
C HapYIICHUSIMU CITyXa.

5. YBaxuTeIbHOE OTHOIICHHE K UCTOPUU U COLMOKYJIBTYPHBIM TPAIUIUSM
JUI] ¢ HapyHIEHUSIMU CIIyXa; ¢ YYETOM KOMMYHUKATHBHBIX, [MO3HABATEIbHBIX U
COILIMOKYJIbTYPHBIX MOTPEOHOCTEN MCIIOJIb30BAHNUE B MEKIUYHOCTHOM OOILEHUU C
JMIIAMH, UMEIOUIMMH HapYLIEHUS ClIyXa, PYCCKOTO >KECTOBOTO s3bIKa, BIIaJCHUE
KaJIbKUPYIOILEH )KECTOBOM peyblo.

6. ['0OTOBHOCTh M CHOCOOHOCTH ITyXUX OOYYarOIIHUXCSl CTPOUTH >KU3HEHHBIE
IUTaHbI, B T.4. ONPEACIAThH JAIbHEHIIYIO TPACKTOPHIO 00pa30BaHusl, OCYLIECTBIIATh
BbIOOp Tpodeccuu U ap., ¢ YIETOM COOCTBEHHBIX BO3MOXKHOCTEH M OrpaHUYCHHIA,
00yCIIOBJIICHHBIX HAPYIICHUSIMH CTyXa.

7. T'OTOBHOCTh M CHOCOOHOCTH IIYXMX OOYYaIOIIMXCA K CAMOPAa3BUTHUIO U
caMo00pa3oBaHWI0O Ha OCHOBE MOTHBAIMM K OOyYEHUI0O U MO3HAHHIO;
c(hOpPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOLICHHS K YUEHHIO.

8. I'oTOBHOCTP M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO
JanbHeIIe MHINBUAYaIbHOW TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUESHTUPOBKHU B
mupe npodeccuii 1 npodecCHOHANBHBIX MPEANOYTCHUNH, ¢ YYETOM YCTONYMBBIX
MO3HABATENILHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOXHOCTEM U OTrpaHUYEHUH,
00yCIIOBJIEHHBIX HapyLIEHUEM CIIyXa, IOTPeOHOCTE!N phIHKA TPYAa.

9. Pa3BuToe MOpambHOE CO3HAHWE U KOMIIETEHTHOCTh B pELICHUU
MOpaJIBHBIX TMPOOJIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMUpOBaHHUE
HPAaBCTBEHHBIX YYBCTB M  HPABCTBEHHOTO [OBEACHMS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MOCTyHKaM (CHOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBaXKUTEIHHOE
OTHOIIICHHE K PEJINTHO3HBIM YYBCTBAaM, B3IJISIIaM JIIOACH WM MX OTCYTCTBHIO;
3HaHWE OCHOBHBIX HOPM MOpaJIH, HPABCTBEHHBIX, TyXOBHBIX HJI€ATOB, XPaHUMBIX
B KYJbTYPHBIX TpagulUsaX HaponoB Poccuu, TOTOBHOCTP Ha HMX OCHOBE K
CO3HATENFHOMY CaMOOTPAaHWYCHHIO B TIOCTYNKaX, MOBEACHHUU, PACTOUYUTEIHHOM
noTpeOUTENLCTBE; CHOPMUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBaxX CBETCKOU
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ATUKHU, KYJIbTYpPbl TPAaJWLMOHHBIX PEIMIUNA, UX POJM B PA3BUTHUH KYJIbTYpbl U
uctopun Poccun M yenoBedecTBa, B CTAHOBJICHHM TIPaXJIaHCKOro OOLIECTBA U
POCCHIICKOM TrocyapCTBEHHOCTH; TOHMMAaHUE 3HAYEHUS HPAaBCTBEHHOCTH B KU3HU
YeJI0BEKa, CEMbU U OOIIECTBA).

10.  JloOpokenarenbHOE€  OTHOIIEHHE K  JIOASIM, TOTOBHOCTh K
B3aUMOJICUCTBUIO C pa3HbBIMU JIIOABMH (B TOM YHCIE€ TpPHU HCIOJIb30BAHUU
BepOAIbHBIX M HEBEpOaJIbHBIX CpPEJICTB KOMMYHHUKAIMU), BKJIKOYAs JIAI C
HapYLIEHUEM CIIyXa, & TAKKE CIBIIIAIUX CBEPCTHUKOB U B3POCIbBIX; CIIOCOOHOCTD
K JOCTI)KEHHUIO B3aWMOIIOHMMAaHUs Ha OCHOBE WUACHTUGUKAIMK ce0s Kak
MOJTHOIIPABHOTO CyOBEKTa OOIIECHHS; TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00pa3a
JOMYCTUMBIX CHOCOOOB OOIIEHUS, KOHBEPTUPOBAHUIO HHTEPECOB, MPOLELYp, K
BEJICHUIO I1IEPErOBOPOB.

11. Oco3Hanne 3Ha4eHHUS CEMbU B JKU3HH YEJIOBEKa M OOIIECTBA, MPUHATHE
LEHHOCTH CEMENHOMN XU3HH, YBAKUTEILHOE U 3a00TIMBOE OTHOUIEHUE K YJIEHAM
CBOEH CEMBU.

12. VYBaxurenbHOE OTHOLIEHUS K TPYyAy, HaJIWYME ONbITA YYacTUsl B
COLIMAJIBHO 3HAYUMOM TPY/E.

13. OcBOEHHOCTh COLMANIBHBIX HOPM, MPABUII MMOBEJICHU (BKJIIOYAsi pEYEBOE
MOBEJCHUE U PEUEBOM ITUKET), posieil U (popM COLMATILHOM KU3HU B TPYyIIAX U
coo01iecTBax, B T.4. JIUI C HAPYUICHUSIMU CITyXa.

14. UWpentudukauuss cebs B  KayecTBe CyObeKTa  COLMAIBHBIX
npeodpa3oBaHUii C y4ETOM COOCTBEHHBIX BO3MOXKHOCTCH | OTpaHUYCHHM,
BBI3BAHHBIX HAPYLIECHUEM CIIyXa.

15. CrtocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHUYCHU,
0OyCIIOBJIICHHBIX HapyUICHHEM CIyXa/HapylIeHHEM CilyXa M COMaTHYeCKUMHU
3a00JIEBaHUSIMU  CTPOMUTHh JKM3HEHHBbIE IUIAaHBI Ha KpPAaTKOCPOUHOE Oynayiiee
(ompenensTh IeNeBble OPUEHTHPHI, (POPMYIUPOBATH AJCKBATHBIE UM 3a/Ja4d U
npeagararhb NEeNCTBUA, yKa3bIBast U 00OCHOBBIBas JOTUYECKYIO
MIOCJIe/IOBATEILHOCTh II1aroB).

16. CrnocoOHOCTh K MPAaKTHYECKOW peanu3aluy IpaB, 3aKpeIUIEHHBIX B
HOPMATHUBHBIX JOKYMEHTaxX MO OTHOIICHHIO K JIMIaM C OrpPaHUYECHHbIMU
BO3MOKHOCTSIMU 3/I0POBbSI © HHBAJUJHOCTBIO, B T.4. C HAPYIIEHUSMHU CIIyXa.

17. OcBoeHuE KOMIIETEHTHOCTEHN B chepe OpraHu3aTopCcKOil AEsITeIbHOCTH;
WHTEPUOPHU3ALMS LIEHHOCTEH CO3HMJATENIbBHOTO OTHOILIEHHUS K OKpYKAarolen
JNEHUCTBUTEIBHOCTH,  LEHHOCTEM  COLMAJIBHOIO  TBOPYECTBA,  LIEHHOCTHU
IPOAYKTUBHON OpraHU3allid COBMECTHOM JEATENBHOCTH, CaMOpEaJu3alud B
rpynne ¥ OpraHu3alud, LEHHOCTH «APYroro» Kak PpaBHOIPABHOIO MapTHEPA,
¢opMupoBaHHe  KOMIIETEHUMH  aHanu3a, MPOCKTUPOBAHHUSA,  OpraHU3aluu
NEeATENbHOCTH,  peQIEKCHMH  HU3MEHEHUH,  CHoco0OB  B3aMMOBBITOJHOIO
COTPYIHUYECTBA, CIOCOOOB peann3annun COOCTBEHHOTO JTUACPCKOro MOTEHIMAIA.

18. Yuactue B IIKOJBHOM CAMOYIPaBJICHUM M OOILIECTBEHHOW XKU3HH (B
npenensax BO3PaCTHBIX KOMIETEHIINI) C yU€TOM PErMOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAIBHBIX M SKOHOMHUYECKUX OcoOeHHocTel ((opMHpOBaHHE TOTOBHOCTH K
YYaCTUIO B IIPOLIECCE YIIOPANAOUYEHUS COLMAIIBHBIX CBA3E€M WU OTHOLICHUW, B
KOTOpbIE BKJIOYEHbI MU KOTOpbie (OPMUPYIOT CaMH TIJIyXue OOydarolrecs;



36

BKJIIIOYEHHOCTh B HEINOCPEIACTBEHHOE TPaXXAAaHCKOE y4acTHE, TOTOBHOCTH
y4acTBOBaTb B JKU3HENEATEIBHOCTH  HOJPOCTKOBOTO  OOIECTBEHHOIO
00beMHEHNUs, TPOJYKTUBHO B3aMMOJEHCTBYIOLIEIO C COLMAIBHON cpenoll u
COLIMAJIbHBIMU UHCTUTYTaMU (BKJIIOYAsi OpraHU3aliy, MPEeACTABISIOUME HHTEPECHI
JUIl C HAPYWEHUAMHU CJIyXa, JIPYTMMH OIPAaHMYEHUSMH IO 3J0POBBI0 H
WHBAJUIHOCTHIO).

19. ChpopMupoBaHHOCTH IIEHHOCTH 370POBOT0 U 6€30MacHOr0 o0pa3a KU3HU
C Y4€TOM COOCTBEHHBIX BO3MOXKHOCTEH M OrpaHUYEHUI, BHI3BAHHBIX HAPYILIEHUEM
ClyXa; MHTEpPUOpU3ALUs NpaBWJl  HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 TMOBEJAEHUS B UYPE3BbIYAWHBIX CUTYalUsAX, YIPOKAIOLIUX >KU3HU U
3I0POBBIO JIFOJIEH, B T.4. C Y4ETOM OrpPaHUYECHMI, BBI3BAHHBIX HapyLICHUSMU
ClIyxa; IpaBUJl IOBEJEHUS HAa TPAHCIOPTE W HA JOporax, B T.4. C Y4ETOM
OrpaHUYEHMI, BBI3BAHHBIX HAPYIICHUSAMHU CITyXa.

20. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHMS YEPE3 OCBOCHUE XYI0)KECTBEHHOTO
Hacineaus HaponoB Poccnm v mupa, TBOPYECKOM AEATEIBHOCTH JCTETHYECKOTO
xapakTepa  (COCOOHOCTh ~ MOHHMMATh  XYJIO)KECTBEHHBIE  MPOU3BEIICHUS,
OTpaXkarolllu€ pa3Hble ATHOKYJBTYpPHbIE TpPaguLUU; CHOPMUPOBAHHOCTH OCHOB
XY/I0XKECTBEHHON KyJIbTYphl OOYyYarOIIMXCS KAaK 4YacTH UX OOleld JyXOBHOM
KyJbTYpbI, KaK 0CO0O0ro crmocoba IMO3HAHMS >KU3HU M CPEACTBA OpraHU3aluu
OOIIEHHUs; ACTETUYECKOE, SMOLMOHATBHO-IIEHHOCTHOE BHUACHHUE OKPYKAIOUIETO
MHUpa; CHOCOOHOCTh K  SMOIMOHAIBHO-IIEHHOCTHOMY  OCBOCHHUIO  MHpa,
CaMOBBIPQKEHUIO W OpPUEHTAMH B XYJOKECTBEHHOM HW  HPABCTBEHHOM
IPOCTPAHCTBE KYJIBTYpPHI C YUETOM COOCTBEHHBIX BO3MOXHOCTEH M OrpaHUYEHUH,
BBI3BaHHBIX HAPYIIEHUEM CIIyXa; MOTPEOHOCTh B OOIICHUU C XYJO>KECTBEHHBIMU
IPOU3BEJICHUSAMHU, CPOPMUPOBAHHOCTh AKTHBHOI'O OTHOIICHHUS K TPaJULIUAM
XYIOXKECTBEHHOM KYJBTYpbl KaK CMBICIOBOM, JCTETMYECKOM M JUYHOCTHO-
3HAYUMOU IIEHHOCTH).

21. CdopmupoBaHHOCTH OCHOB DKOJIOTUYECKON KYJBTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIUICHHS, HATMYUE
OMbITa  JKOJIOTMYECKHM  OPUEHTUPOBAHHOW  PEQIIEKCMBHO-OLICHOYHOM U
PAKTUYECKOM  JI€ATEIbHOCTH B  JKM3HEHHBIX CHUTyauusix (FOTOBHOCTh K
UCCIICOBAHUIO TMPUPOJABI, K 3aHITUSM CEJIbCKOXO3AMCTBEHHBIM TPYAOM, K
XYJI0KECTBEHHO-3CTETUYECKOMY OTPAKEHUIO MPUPOJBL, K 3aHATUIM TYpPU3MOM, B
TOM YHCIIE IKOTYPU3MOM, K OCYIIIECTBICHUIO MPUPOJTOOXPAHHOMN IEATETLHOCTH).

22. TOTOBHOCTP K OOIIEHUIO ¥ B3aUMOJEHCTBUIO CO CJBIIIAIIMMH
CBEPCTHUKAMM M B3pPOCIIBIMH Ha WHOCTPAHHOM S3BIKE; YMEHHUE I10JIb30BAThCS
WHOSI3BIYHON CIIOBECHOM pEYbl0 B YCTHOM M MUCBMEHHOW (opMe i pelieHus
KOMMYHUKATHBHBIX 3aJa4; TOJEPAHTHOE M YBAXKHUTEIBHOE OTHOIICHHE K
KYJbTYPHBIM pa3IMuusM, OCOOCHHOCTSM U TPAIAULIUSIM IPYTUX CTPaH.

Memanpeomemnbwle pe3yiomamal
ocBoenus [IpumepHoil paboueil mporpammsbl 10 MaTEMAaTUKE [0 BapUaHTY
1.2 AOOIT OOO cootBeTcTBYIOT pe3yJibraram, oTpaxéHHbM Bo ®I'OC OO0 u
OOII OO0, HO aganTUPOBaHbl MPUMEHUTEIBHO K OCOOBIM 00pa3oBaTEIbHBIM
HOTPEOHOCTSIM IIIYyXUX 00y4YaroIuXCsl.
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MeranpeaMeTHble pe3yJbTaThl BKIIOYAIOT OCBOEHHBIE OOYyYarOLIUMUCS C
HapylIeHUEM CJyXa MEXNpeaMeTHble mnoHsaTuss u YY]/ (peryisiTuBHbBIC,
N03HABATENIbHbIE, KOMMYHHKAaTHUBHbBIE), CIIOCOOHOCTh HX MCIOJb30BaHUS B
y4eOHOH, TO03HABATEILHOM W COLUMAJIBHOM NPAKTUKE C Y4ETOM OCOOBIX
00pa3oBaTEIbHBIX  MOTPEOHOCTEH; CaMOCTOSITEILHOCTh  IUIAHUPOBAHUS U
OCYLIECTBJICHUS  y4eOHON  NEATeIbHOCTH M OpraHu3audd  y4eOHOTo
COTPYJHHYECTBA C IENAaroraMd U CBEPCTHHUKAMU; NOCTPOCHHE WHIAMBHIYaJbHOU
o0pa3oBaTenbHON TpaeKTOpUM C Y4E€TOM 0O0pa3oBaTeNbHBIX MOTpeOHOCTEN
KKJ0T0 00ydYaromerocs M JOMOJHHUTENbHBIX COMAaTHYECKUX 3a00JIeBaHUM s
Y4acTH 00y4YarOIINXCA.

1. Vuueepcanvnvie  no3nasamenvbHble  Oelicmeusi  0becneuusarom
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYeCcco8 obyuarwuxcsi (oceoeHue
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;,  NpUMeHeHue  J102UHEeCKUX,

ucciedo8amenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

bazoevie nocuueckue oeiicmeusn:

— BBIABIATH (CaMOCTOATENBHO W/WIM C TMOMOUIBIO  YUMTENs/IPYTUX
YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOIO TIPOLECcca) W XapaKTepU30BaTh
CYILLIECTBEHHbIE TPU3HAKK MaTeMaTH4YEeCKUX OOBEKTOB, MOHSITHI, OTHOUIEHUUN
MEXJy HOHATHUAMHU; (QOPMYJIUPOBATH C HCIOJIB30BAHUEM JIOCTYIHBIX CpPEICTB
KOMMYHHUKAIUM, BKJIIOYasl YCTHO-JAKTUIbHYIO pEUYb, OIPEAEICHUS IOHATUM;
YCTaHABIMBATh CYIIECTBEHHBIH MpHU3HAK KJIAacCU(UKALMK, OCHOBAaHUA MJif
00001IEHUS U CPaBHEHUS], KPUTEPUH ITPOBOJUMOTO aHAJIM3a;

— BOCIIPUHUMATh U C UCIOJb30BAHUEM JOCTYIIHBIX CPEACTB KOMMYHHKAIUH,
BKJIIOYAs  YCTHO-JAKTWJIBHYIO  peub, (opMmyiaupoBaTh, IpeoOpa3OBHIBATH
CYXKICHMsI: YTBEPAUTENbHbIE U OTPULATENbHbIC, €INHUYHbIE, YaCTHbIE U 00IIueE;
YCIIOBHBIE;

—  BBIABIATH MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M U
npoTuBopeurs B (akTax, NaHHBIX, HAOMIOJEHUSIX U YTBEPXKIACHHSX; MpeAarath
KPUTEPHUH JJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

— JeJlaTh BBIBOJBI (CAaMOCTOSITENIbHO W/WIM C MOMOUIBIO YUMTENs/IPYTUX
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKLIMOHHOTO MPOLECCa) € HCIOJIb30BAHUEM
3aKOHOB  JIOTMKHM,  JEAYKTMBHBIX M  HHIYKTHBHBIX  YMO3AKJIIOYECHHH,
YMO3aKJIFOUEeHUN 110 aHAJIOTUH;

— pa30upath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH (CAMOCTOSITEILHO /WM C TOMOILIBIO YUUTENs/IPyrux
YYaCTHUKOB 00pa30BaTeNbHO-KOPPEKIIMOHHOTO nporuecca) HECJIOXKHBIE
J0Ka3aTeJIbcTBA ~ MaTeMaTH4eCKuX  (aKkToB,  NPUBOAUTH  MPUMEPbl U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNS,

— BBIOMpaTh Ccroco0 pemeHuss y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIIEHHUs, BbIOUpaTh (CAMOCTOATEIBHO W/HMIM C  MOMOUIBIO
YUUTEIS/APYTUX ~ YYACTHUKOB  00pa30BaTeNbHO-KOPPEKIIMOHHOTO  IpOIecca)
HanOoJIee MOAXOISIIINN.

bazoevie uccneoosamenvckue oelicmeusn:

— HCIOJNb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUNA UHCTPYMEHT MO3HAHMUS;
CaMOCTOSITEJIBHO ~ W/WIM € IOMOUIbIO  YYMUTENS/JPYIMX  Y4YaCTHUKOB
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00pa30BaTeNbHO-KOPPEKIIMOHHOTO  Tporecca  (popMyaupoBaTh  BOMPOCHI,
bukcupyromme MpoTUBOpEeUYne, MpodIeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHPOBATH THIIOTE3Y; C MCIOIL30BAHUEM JOCTYITHBIX CPEJICTB KOMMYHHKAITUH,
BKJTIIOUYAs! YCTHO-AKTUJIBHYIO PEUb, ApPTyMEHTUPOBATH CBOIO MO3UIUI0, MHCHHE;

— TPOBOAWTh TO TUIAHY HECIOXXHBIA OKCIEPUMEHT, HEOOIbIIoe
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXAY COOOM;

— C UCIOJIb30BAaHUEM JIOCTYMHBIX CPEJACTB KOMMYHHKAIIMHU, BKIIOYasi YCTHO-
JAKTUIBHYIO peub, (OpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI MO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIOACHUSA, HCCJIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

— CaMOCTOATENIBHO W/WIM C TIOMOIIBIO YYUTENSI/APYTUX yYaCTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO ~ MpoIlecca  IPOrHO3MPOBATh  BO3MOXKHOE
pa3BUTHE MPOIECCA, a TAK)KE BBIBUTATH MIPEAMIOIOKEHHUS O €r0 PAa3BUTHU B HOBBIX
YCIIOBUSIX.

Paboma c unghopmayuei:

— BBISABIIATH HEIOCTATOYHOCTh W HW30BITOYHOCTh WH(MOpPMAIUU, TaHHBIX,
HEOOXOUMBIX JIJISl peUICHHUs 3a/1a4H;

— CaMOCTOATEIBbHO W/WIM C TIOMOIIBIO YUYUTENS/APYTUX YYaCTHUKOB
00pa3oBaTeNbHO-KOPPEKIIMOHHOTO  Tpolecca  BbIOMpaTh,  aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPHPETUPOBATh HH(POPMAIMIO PA3IUYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

— BbIOMpaTh GOpMY MpeAcTaBiICHUS HHPOPMALMU W WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HHOUW rpaduKoi U uX KOMOUHAIIMSIMU;

— OIICHUBATh HAAEKHOCTh MH(OpPMAIMU IO KPUTEPHUSAM, TMPEII0KEHHBIM
yuauTesneM Wik CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO W/WJIM C TIOMOIIBIO
YUUTEISI/ APYTUX YIaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIHOHHOTO MpoIiecca.

2. Vuusepcanvuvie = kKommyHuxamueuvie — Oelcmeus — 0becneuusarom
ChOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Obwenue:

— BOCTIIpUHUMATh U (POPMYJIHPOBATH C UCIIOIH30BAaHUEM JOCTYITHBIX CPEICTB
KOMMYHUKAIIMH, BKJIIOYasi YCTHO-JAKTUIBHYIO P€Ub, CYXKICHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIEJISIMU OOILIEHHUSI; BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX/YCTHO-
JAKTUJIBHBIX M THUCBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS MO XOJIYy pelIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYyUYECHHBIN Pe3yJIbTaT;

— B X0JIe 00CY>KJeHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOiemMbl, pemaeMoi 3a7add, BBICKA3bIBATh WU, HAIICJICHHbIE Ha TIOWCK
pEIIeHMS; COMOCTABISATh CBOU CYXKIEHUS C CYXKICHHUSIMH JIPYyTUX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3IMYUe U CXOJCTBO MO3UIIHI; B KOPPEKTHOU Popme U ¢
WCIIOJIb30BAaHUEM JOCTYIHBIX CPEICTB KOMMYHHKAIIUH, BKJIIOYas yCTHO-
TAKTUIBLHYIO Peub, (POPMYyIUPOBATH PA3HOTIIACHS, CBOU BO3PAKCHIUS;

—  TPEeACTaBIATh  PE3yJAbTaThl  pEUICHHs  3aJayd, OSKCIEPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTA; CaMOCTOSITEIbBHO W/WIM C TMOMOIIBIO YUUTENs/APYTUX
YY4aCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIpoliecca BBIOUpaTh (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MpPe3eHTAIlMU U 0COOCHHOCTEN ayAUTOPHUH.
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Compyonuuecmeo:

— IOHMMaThb M  HWCHOJb30BaTh  NPEUMYLIECTBA  KOMAHAHOW U
UHAUBUIYAIbHOM pPabOThl MpU pEHIeHUH Y4YeOHBIX MaTEMaTUYECKHUX 3aJlay;
OPUHUMATh 1€Jb COBMECTHOW JESTENIbHOCTH, ILJIAHUPOBATh OpPraHU3ALUIO
COBMECTHOI paboThl, pacnpenensTb BUIbI pabOT, JOroBapuBaThCsA, OOCYXKIaTh
IPOLIECC U Pe3yJIbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

— y4acTBOBaTh B TPYyNMHoBBIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMBbI U JIp. — C UCIOJIb30BAHUEM JOCTYIHBIX PEUYEBBIX
CPEJICTB); BBIMIOJIHATH CBOIO YacTh Pa0bOThI M KOOPAMHUPOBATH CBOU JCHCTBUS C
JPYTMMH 4ICHaMHU KOMAaH[bl; OLEHUBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMMH
OPOAYKT [0 KPUTEPHSIM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

3. Ynusepcanvuvie pecynamuensie deticmsusi obecneyugarom ghopmuposarnue
CMBICNIO8BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopzanuzayus:

— COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a7auu (WM €ro 4acTh), BRIOUPAThH
Croco0 peleHus ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BApPUAHThl PELICHUM C YYETOM HOBOWU
uH(popmanuu.

Camoxkonmpons:

— BIIQJETh CIOCOOAMH CaMONPOBEPKH, CAaMOKOHTpOJS Ipoliecca U
pe3yJibTara peleHnusl MaTeEMaTUYECKOM 3a/1auu;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTHh IIPU PELICHUU
3aJlaul, BHOCUTh KOPPEKTUBBI B JI€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaAWJICHHBIX OMIMOOK, BHISIBJICHHBIX TPYHOCTEIH;

— OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACSITEIBHOCTH ITOCTABICHHON LIEIU U
YCIIOBUSIM, OOBACHSTh NPUYHUHBI JIOCTHXKEHUS WM HEOCTHXKEHMSI LIEIN, HAXOIUTh
omnOKy, aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

Ilpeomemmnuie pesyrovmamal

B cooTtBercTBUM € TpeOOBaHUSIMU CTaHJApTa M CHEUU(UKON COAEp:KaHUs
IPEIMETHBIX 00JacTel, BKIIOYAIOIIMX KOHKPETHbIE YYeOHbIE MPEAMETHI, & TAKKe
KOPPEKIIMOHHO-pa3BUBalonme Kypcbl mo [lporpamme KOppeKIMOHHON paloTHl,
NpeAMETHbIE pe3yJbTaThl OCBOCHUS Triayxumu oOydaronumucs AOOIT OO0
(BapuaHT 1.2) OpUEHTHPOBAHBI:

— Ha NMPUMEHEHHWE 3HAHWM, YMEHHUA M HABBHIKOB B YYEOHBIX CUTyalUsX U
peaTbHBIX )KU3HEHHBIX YCIOBHSIX,

— Ha yCHenrHoe o0y4eHre Ha ClIeayIoleM YPOBHE 0011Iero oopa3oBaHus.

[Inanupyembie mnpeameTHbie pe3yiabrarthl o0ydeHuss mo AOOIT OO0
(BapuaHT 1.2) NpUMEHUTENBHO K AUCLUIUIMHE NpeaMeTHON obnacTu «Maremaruka
u uH(pOpMaTHKa», TMOABEPHYTHl KOPPEKTUBAM | JOIMOJTHEHBI CICIHAIbHBIMA
TpeOOBaHUSIMH — C YYETOM OCOOBIX 0Opa30BaTENbHBIX MOTPEOHOCTEH TIyXUX
00yyvarommxcs.

[IpeameTHble  pe3ysnbTaThl OCBOEHMSI MPOTpaMMbl IO  MaTEMaTHKE
IPEICTABIICHBI IO TOJaM 00yUYEHUs B CIEAYIOLIUX pa3zesiax MporpaMMbl B paMKax
OTJIETIbHBIX KYPCOB:
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e B 5-6 knaccax — Kypca «MaremaTukay,

e B 7-9 knaccax — KypcoB «Aunredpay», «l'eomerpus», «BepostHocTh U
CTaTUCTHKA».

Pa3BuTne Oru4eckux MpeacTaBiICHUN U HABBIKOB JIOTHYECKOIO MBIIUICHHUS
OCYIIECTBJISICTCS HA MPOTSKEHUHU BCEX JIET 00yUeHHUsl B OCHOBHOM IIKOJIE B paMKax
BCEX HAa3BAHHBIX KYpPCOB.

Ilpeomemnuie pezynomamul yueobnozo Kypca «Mamemamuxay
OcBoenne yuebOHOrOo Kypca «Marematukay B 5—6 Kiaccax JOJIKHO
o0OecreuynBaTh JOCTIKCHHE YKa3aHHBIX HIDKE MPEAMETHBIX 00pa3oBaTEIbHBIX
PE3yJIbTATOB.

5 KUIACC

Yuciia v BBIYUCTICHUSA:

— T[OHMMaThb U TMPABWIBHO YNOTPEOJSATH TEPMHHBI, CBSI3AHHBIE C
HATYpaJbHBIMHU YHUCIAMHU, OOBIKHOBEHHBIMU U JICCSITUYHBIMU JPOOSMU;

— CpaBHHMBATh M YIOPSJAOYMBATH HATypajbHblE 4YHCIA, CPaBHUBATh B
MPOCTEUIITNX CITydasiX OOBIKHOBEHHBIC JPOOH, IECATHUUHBIE 1pO0H;

— COOTHOCHTb TOYKY Ha KOOPAMHATHON (YMCIIOBOM) MpPsSMOUA C
COOTBETCTBYIOIIMM €l YHCIOM M M300pa)kaTh HAaTypaJIbHbIE YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIOBOW) IPSIMOI;

— BBITIONHATh apU(DMETHUCCKUE TEHCTBHUS C HATYPAIbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MIPOCTEHUININX CITydasiX;

— BBINOJIHATH MPOBEPKY, MPUKUAKY pe3yJibTara BhIYuciaeHUU. 6 OKpyTrisiTh
HaTypaJIbHBIC YHCIIA.

Penienne TeKCTOBBIX 3a/1a4:

— pemniatb TEKCTOBBIE 3a/lauyd apu(PMETHUECKUM CIIOCOOOM M C MOMOIIBIO
OpraHU30BaHHOI'0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB;

— pemaTh 3aJa4M, COJAEpIKAIIUEe 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYWHBI:
CKOpOCTb, BpEMSI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb;

— WCIIOJIb30BaTh KPATKUE 3aliCH, CXEMbl, TaOJHUIbl, O0O3HAYCHUS IPHU
peLIEHNUH 33/1aY;

— TI0JIb30BAThCSl OCHOBHBIMU €IMHUIIAMU HW3MEPEHUA: II€HbI, MAaCChl;
pacCTOsIHUSI, BPEMEHHU, CKOPOCTH; BBIPAKAaTh OJHU EAWHUIIBI BEIUYUHBI 4epe3
TpyTHE;

— W3BJICKATh, AaHAJIM3UPOBATH, OLICHUBATH WH(OPMAITHIO, TIPEICTABICHHYIO B
Tabauie, Ha CTOJOYaTOW JAuarpaMme, UHTEPIPETUPOBATH MPECTABICHHBIC
JaHHBIE, UCTIOIb30BaTh JaHHBIC IPU PEIICHUH 3a]1ay.

Harasignasi reomerpus:

— TOJB30BATHCSI TEOMETPUUECKUMH TOHATUAMH: TOYKA, MpsMasi, OTPE30K,
Jy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— MPUBOJUTH MPUMEPHI OOBEKTOB OKPY’KAIOIIETO MHpA, UMEIOUX GopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD;

— UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEpPLIMHA, CTOPOHA,
C MHOrOYrOJIbHUKaMH: YIoJl, BEpPIIMHA, CTOPOHA, IHWAaroHajldb; C OKPY>KHOCTBIO:
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paaunyc, AMameTp, EHTP;

— n300pakaTh W3YYEHHBIC TE€OMETPUYECKHE (PUTYpPHI Ha HEIMHOBAHHOW U
KJIETYaTON Oymare ¢ TOMOIIBIO UPKYJIS U JTHHCHKH;

— HaXOAWTh JUTMHBI OTPE3KOB HETIOCPEACTBEHHBIM HU3MEPEHUEM C TTOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYXKHOCTh 3aJaHHOTO
paamyca;

— HCIIOJIH30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBaapaTa IJis
WX MMOCTPOCHHMS, BEIYUCIICHUS TUIOIAIN U IEPUMETPA,;

— BBIYHUCIIATH TIEPUMETP W TUIOIIAIL KBajpara, MPsSMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4wHcle (Guryp, n3o0OpakEHHBIX Ha
KJIeT4aTon Oymare;

— TI0JIb30BATHCSI OCHOBHBIMH METPHUUECKUMU €IUHUIIAMU U3MEPEHHUS JJIUHBI,
TUTONIAN; BRIPAXKATh OJHH €IMHUIIBI BEJTMYUHBI Yepe3 IPYTHUC;

— pacmo3HaBaTh NapajUieyenunen, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO:
BepIIMHA, peOpO TpaHb, M3MEPECHHS; HAXOIUTh W3MEPCHHs TapalijIe/ICIIHIe A,
Ky0a;

— BBIYMCIATh 00BEM KyOa, mapajuiesienuiie/ia 1Mo 3aJaHHBIM H3MEPEHUSM,
MI0JIB30BAThCS SAMHUIIAMHU U3MEpPEHUs 00bEMa;

— pemath HECJOXHBIC 33a/la4i Ha W3MEpPEHHE IeOMETPUYECCKUX BEIUYHUH B
NPAaKTHYECKUX CHTYaIHsIX.

6 KIIACC

Yucia 1 BBIYMCICHUSA:

— 3HaTh U MOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUIAMU YUCEI U
crnoco0aMy WX 3alHCH, MEPEXOAUTHh (€CIM 3TO BO3MOXKHO) OT OAHOU (HOPMBI
3aIMCH YuCia K APYyrou;

— CpaBHMBATh U YIOPSJAOYMBATH IIEJbIC YHCIA, OOBIKHOBCHHBIC U
JeCATUYHbIE TPOOU, CPABHUBATH YKCIIA OJHOTO U Pa3HbIX 3HAKOB;

— BBITIOJIHAT, COYETasl YCTHbIE U MUChbMEHHbBIC MPUEMBI, apu(PMETHUECKUE
JNEUCTBUSL C HATypaJbHBIMU W I1EJAbIMM  YHUCJIAMH, OOBIKHOBEHHBIMH W
JNECATUYHBIMU JIPOOSIMU, TTOJIOKUTEIIBbHBIMU M OTPULIATEIIbHBIMU YU CIIAMU;

— BBIYUCJISATh 3HAYEHUSI YMCIIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUMN; BBINONHATH MPEoOpa3oBaHUs UYHUCIOBBIX
BBIpaKEHU Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUM;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSIMOW C COOTBETCTBYIOLIUM €U
YUCJIIOM M H300pakaTh YHCJIa TOYKAMH Ha KOOPJIWHATHOM MpPSMOM, HaXOIUTh
MO/JLyJIb YUCIIA;

— COOTHOCHTb TOYKM B IPSIMOYIOJIbBHOM CHCTEME KOOpAMHAT C
KOOpJMHATAMH 3TOU TOYKHU;

— OKPYIJISTh IIeJIble YKCia U JAECATUYHBIE TPOOH, HAXOAUTh MPUOTUKEHUS
YHUCEIL.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHMS

— TIOHUMAaTh U YHOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C 3alMCHIO CTEMECHU
Yyuciaa, HAxXOAWTh KBajapaT W KyO 4wMclia, BBIYMCIATH 3HAUYCHHUS YHUCIOBBIX
BBIPAKEHUM, COAECPIKAIINX CTEIICHHU;
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— IM0JIb30BaThCAd NPHU3HAKAMHM JEIMMOCTH, pAaCKJIaJIbIBaTh HATypaJIbHbIE
YHUCJIA HA IPOCTHIE MHOXKHUTEIIN;

— T0JIb30BaThCsl MAaCIITA0OM, COCTABIIATh MPONOPLUUU U OTHOLIEHUS;

— HCMOJb30BaThb OYKBbI JUIsi OOO3HAUYE€HMs] YUCeN TMpU  3alUCH
MaTEMaTUYECKUX BBIPAXKEHUM, COCTaBIIATh OYKBEHHBbIE BbIpaKE€HUS U (HOPMYJIbL,
HAaXOJUTh 3HAa4YeHUsT OYKBEHHBIX BBIPAKEHHUM, OCYIIECTBISIA HEOOXOAUMbIC
M0JICTAaHOBKH U MPe0Opa3oBaHUs;

— HaXOJIUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 3a/1a4:

— peliaTh MHOTOIIArOBbIe TEKCTOBBIE 3aJ]a4l apU(PMETHUECKUM CIIOCOOOM;

— pelaTrh 3aJadyd, CBSI3aHHBIE C OTHOIIEHHEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOIIEHTaMU; PelIaTh TPU OCHOBHBIE 3a/1a4l Ha JPOOU U MPOLIEHTHI;

— pewmaTh 3aJauM, COAEPIKAIIUE 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIMYUHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJAUTENLHOCTh, BpeMs, 00BbEMa pabOThl, HCHONB3Ys apuPMETHUECKHE
NEUCTBUA,  OLIEHKY, MPUKUJIKY; IOJIb30BAaThCA  E€AMHUIIAMU  U3MEpPEHUs
COOTBETCTBYIOIIMX BEJTUYHH;

— COCTaBJIATh OyKBEHHbIEC BBIPAXKEHHUSI 110 YCIIOBUIO 33/1a4H;

— u3BJeKaTh MHGOpPMALMIO, MPEACTABICHHYIO B TabJWIax, HA JIMHEWHOMH,
CTOJIOYATOW WJIM KPYrOBOM JAuarpamMmax, WHTEPIPETUPOBATh MPEACTABICHHbBIC
JAHHBIE; UCIIOJb30BaTh JAHHBIE IIPU PEILICHUU 33/1a4;

— TPEeACTaBIATh HMHQOPMAIMIO C TMOMOULIbI0 TaOdMI, JHUHEWHON U
CTOJIOUATOM JUATPAMM.

Harasignas reomerpus:

— MPUBOAUTH HPUMEPHI OOBEKTOB OKPY’KAIOLIEro MHUpa, UMEIOIIUX (opMy
U3YYECHHBIX T€OMETPUYECKHX IJIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, HMPUMEPHI
pPaBHBIX ¥ CHMMETPHUYHBIX QUTYD;

— u300paxaTb C TOMOIIBI0 [HMPKYJS, JWHEHKH, TPAHCHIOPTHpPa Ha
HEJIMHOBAaHHOM M KJIETYAaTOM Oymare H3y4YeHHbIE IUIOCKHE T€OMETPUUYECKUE
(burypsl 1 KOHQUTYypalu, CAMMETPUYHBIE (PUTYPBI;

— TI0JIb30BaThCSl T'€OMETPUUYECKUMH TOHATUSAMH: PABEHCTBO  (UTIYp,
CUMMETpHS; HCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CHMMETPHUEH: OCh
CUMMETPHH, LIEHTP CUMMETPUH;

— HAxXOJWUTh BEJIMYMHBI YIJIOB M3MEPEHHEM C TMOMOILIBK TPaHCIOPTHUPA,
CTPOUTH YTIJIbl 33JaHHOM BEJIMYHHBI, II0JIb30BaThCS IIPHU PELICHUH 33]1a4 TPayCHOU
MEpOH YIJIOB; pACIIO3HABATH HA YEPTE)KAX OCTPBIU, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBL;

— BBIYHCIATH JUIMHY JIOMAaHOW, IEPUMETP MHOTOYI'OJIbHHUKA, MOJIb30BATHCS
EAMHUIIAMU HU3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €JAMHMIBI U3MEPEHUs JJIMHBI
yepes ApyTHe;

— HAXOJAMTb, UCIOJIb3Ysl YEPTEKHBIE HNHCTPYMEHTBI, PACCTOSHMS: MEXKIY
JByMsI TOUKaMH, OT TOUKH J10 IPSIMOM, JUIMHY ITyTH HA KBaJPATHOU CETKE;

— BBIUMCIATH IUIOWIAJAb (UTYp, COCTABICHHBIX M3 MPSMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30uMeHue Ha MNpPSIMOYTOJIbHUKH, Ha paBHble  (QUIYpBHI,
JOCTpauBaHWE [0 MPSIMOYTOJIbHUKA; TOJb30BAThCSI OCHOBHBIMHM €IMHULIAMHU
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U3MEpPEHHUs IUIOIIAJIMA; BBIPAXaTh OJHMU E€JIMHULIBI WU3MEPEHHUs IUIOIIA[A Yepe3
JpyTHUe;

— pacro3HaBaTh Ha MOJENSIX U U300paKEHUAX MUPAMUIY, KOHYC, HUIHHJP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, PeOpO, rpaHb, OCHOBAHUE, PA3BEPTKA;

— U300paXkaTh Ha KJIeT4aTol Oymare mpsiMOYTroJIbHbIN NapaljiesIenuIe

—  BBIUMCIATH 00BEM  MPSIMOYTOJBHOTO  Mapajienenunena, Kyoa,
M0JI30BaThCSl OCHOBHBIMHM €JIMHHUIIAMHU HU3MEpeHUs 00BbEMA; BbIpaXaTh OJIHU
eAMHUIIBI U3MEPEHUs 00bEMA Yepes3 IpyTue;

— pemaTh HECIOKHBIE 3a/1ayd Ha HaXOXKIECHUE I'€OMETPUYECKUX BEJIUYUH B
IPAKTUYECKUX CUTYALHSIX.



TeMaTHuyeckoe MIIAHMPOBaHUE Y4eOHOro Kypca «MaTtemaTruka» 1o rogam odoyuenus (5—6 kiaaccol)

OcHOBHbIE BUBI ACSITENBHOCTH OOYYArOIIMXCS MEPEYUCIIEHbl NMPU M3YyUYEHUH Ka)XJIOW TeMbl U HampaBieHbl HA JOCTH)KCHHE IUIAHUPYEMbIX
pe3ynpTatoB oOyueHHs. [lepeueHb BHIOB AEATENBHOCTH MOXKET OBITh PACIIMPEH WM COKpaméH — ¢ y4€TOM BO3MOXKHOCTEH M OTpaHUYEHUI
oOyJaromuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIICHUS MTPU TIIyXOTe.

5 kaacce (o6miee kommuecTBo yacoB — 170/204 yaca B rof, 5 /6 4acoB B HEJIEIIO
+1 gac u3 yacTu, GopMHUpyeMoOi ydaCTHUKaMH 00pa30BaTEIbHBIX OTHONIECHU))

Tema/paznen

OcHoBHOE coepkaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH oﬁyqamumxcsl

HartypaabHbie
yucJa.
JlelicTBusA ¢
HATYPaJIbHbI
MU YUCJIaAMU
(43/52 yaca)

HecstuuHass cucrtema cyucieHus. Psn
HaTypaJibHbIX uuces. HaTypanbHblil
psan. Yucno 0. HatypanbHble yncia Ha
KoopauHaTHOM npsmor. CpaBHeHHUE,
OKpYTJICHUE HATypPaJIbHbBIX YHCEI
Apudmernueckue JICUCTBHUS c
HaTypaJbHbIMU  yHciamu. CBoCTBa
HyJsl TOpPU CIOKEHUM M YMHOXEHUH,
CBOWCTBA EIWHHUIIBI TPU YMHOXKEHHUH.
[lepemecTuTenbHOE M COYETATEIHHOE
CBOWCTBA CJIOKEHUS M YMHOXKCHMS,
pacrpeaenuTeabHoe CBOICTBO
YMHOKEHHUS.

Hemnrenu u KpaTHbIE YHCIIa,
pa3OKEHUE YHCIa HAa MHOXKHUTEIH.
Henenne c¢ ocratkoM. Ilpocteie u
COCTaBHBIC quca. [Ipu3naku
nenuMocTH Ha 2, 5, 10, 3, 9.
UucnoBsle  BBIpaXEHUS;
JEUCTBUN.

Pemienne TEKCTOBBIX 3ajady Ha Bce
apudmernyeckue JICUCTBHS, Ha
JBU)KEHUE U TTOKYTKH.

nopst 10K

B meuenue yuebnozo co0a: MIoHUMAaTh, MPUMEHSAITH B CAMOCTOSATEIILHONU PEYH, BOCIPHHUMATH
(cmyXo3pUTEeNbHO W /UMM Ha CIyX C Y4Y4ETOM YPOBHS CIyXOPEYEBOTO Pa3BUTUA
00y4JarOIIUXCs) U JIOCTATOYHO BHATHO M €CTECTBEHHO BOCHPOU3BOAWTH TEMATHUECKYIO H
TEPMHUHOJIOTHYECKYIO JIEKCUKY, a TaK)Ke JIEKCHUKY IO OpTaHM3aluu y4eOHOH AesTeTbHOCTH.
BeImomHATE OHETHUYECKYO 3apsaAKy. VICTONb30BaTh JaKTHIILHYIO (YCTHO-IAKTHIILHYIO peyb) B
Ka4yeCTBE BCTIOMOTaTEIbHOTO CPECTBA OOIICHHSI.

Ilo oxonuanuu xkadxcoou yuebHOU uyemgepmu. BOCIPUHHMATH HA CIIyX H BOCIPOHU3BOIUTH
TEMaTHUYECKYI0 U TEPMUHOJIOTHYECKYIO IEKCUKY YUeOHOU AUCIMILTUHBI, a TAKXKe JIEKCUKY T10
OpraHu3aIy YIeOHOM e TEITBHOCTH.

Yurate, 3anuchiBaTh, CPABHUBATh HATypajbHbIC YUCIHA; MpEeAsiaraTbh U 00CY>KIaTh CIOCOOBI
yHopsiiounBaHus yncel. M300paxkaTs KOOPAMHATHYIO MIPSIMYI0, OTMEUYATh YHCIIa TOYKaMHU Ha
KOOpJAMHATHON TpsIMOW, HaxOIuTh KOOpAWHATHl TOoukH. lccriemoBath — cBoicTBa
HaTypaJbHOTO psina, unced 0 U 1 Mpu CIIOKEHWH UM YMHOXCHHH. VICTIONb30BaTh MPABHIIO
OKPYTJICHUS] HATYPaJbHBIX YHCEI A0 KPYTJIbIX YUCEIL.

BemonHaTe apudmMeTndeckue JACUCTBUS C HATYPAIbHBIMU YWCIAMH, BBIYHUCIIATH 3HAYCHHS
YHCIIOBBIX BBIPAXKEHU CO CKOOKaMU U 6€3 CKOOOK.

3anuchIBaTh MMPOU3BEICHNE B BUJIC CTCIICHU, YHTATh CTEIICHH, UCIIOIh30BaTh TEPMHUHOJIOTHIO
(ocHOBaHMeE, MTOKA3aTENb), BBIYUCIIATH 3HAYECHUS CTEIICHEH.

BEIONMHATE TPUKUIKY W OIEHKY 3HAYCHUH YHCIOBBIX BBIPAKEHUH, Mpemiarath H
MPUMEHSTH IPUEMBI IPOBEPKHU BBIUYUCICHUIA.

Hcnons30BaTh MPU BRIYUCIICHUSX IMEPEMECTHTEIHLHOE U COUYETATEIIHHOS CBOWCTBA CIIOKCHHUS
U YMHOXEHHUsI, paclpeeIUTeIbHOE CBOMCTBO yMHOXEHUS; (OPMYIUPOBATh U MPUMEHSITH
npaBwiia mpeoOpa3oBaHUS YHCIIOBBIX BBIPAKCHWN HA OCHOBE CBOWCTB apu(METHUICCKUX
NEeHCTBUM.

Harasipnas
reoMeTpus.

Touka, mpsAmas, OTPE30K,  Jy4.
Jlomanas. 3mepenue JiMHBI OTpE3Ka,

Pacno3naBaTh Ha uepTekax, PUCYHKAX, OMNMCHIBATh, HCIOJIb3ys TEPMUHOJIOTHIO, H
n300pakaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, NMPSIMYIO, OTPE30K, JyY, YIoJl,
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Jlunuu HA | METPUYECKUE  EOUHUIBI  HM3MEPEHHUS | JOMAHYIO, OKPYKHOCTb.
IUIOCKOCTH JUIUHBL. OKpY>KHOCTb U KPYT. Pacnio3HaBaTh, NPUBOIUTH MNPUMEPHl OOBEKTOB pEAILHOTO MHpa, HMEIOMHUX (GopMy
(12/14 vacos) [Ipaktuueckas pabora «I[locTpoenue | u3yueHHBIX QUTYp, OLICHUBATH UX JTUHEIHbBIE pa3MephI.
y30pa U3 OKPYKHOCTEN». Hcnonp30BaTh JUHENKY M TPAHCIOPTUP KaK MHCTPYMEHTHI JUIsl IOCTPOEHUS U U3MEPEHUS:
VYron. IlpsMoi, OCTpbIM, TYyNOH W | UBMEPATh JJIMHY OTpPE3Ka, BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHON [JIMHBI, YIOJI,
pa3BEpHYTHIN yruibl. I3MepeHue yriioB. | 3aJjaHHOM BEJIMYMHBI; OTKJIAAbIBaTh LHUPKYJIEM PpaBHBIE OTPE3KH, CTPOUTh OKPYKHOCTb
[Ipaktrueckass pabora «IlocTpoeHue | 3amaHHOTO pagryca.
YTJIOBY. N300pakaTh KOHQUTYpaLIUU T€OMETPHUUECKUX (PUTYP U3 OTPE3KOB, OKPYKHOCTEH, NX YacTen
Ha HEJMHOBAaHHOW M KieTyaTod Oymare; mpejjaraTh, ONUCHIBaTh M OOCYKIaTh CHOCOOBI,
AITOPUTMBI IOCTPOECHHUSI.
Pacno3naBate u mM300pakaTh Ha HEJTWHOBAHHOW W KIJIETYATOW OyMare MpsiMOM, OCTPBIi,
TYIIOM, pa3BEPHYTHIN YIJIbI; CPABHUBATH YIJIBI.
Bbruncnste AMTUHBI OTPE3KOB, JTOMaHBIX.
[TonumaTts M HCHONB30BATh MPU PELIEHUU 3a4ad 3aBUCUMOCTH MEXAY €IUHHUIIAMU
METPUYECKON CHUCTEMBbl Mep; 3HAKOMHUTHCSI ¢ HEMETPUUECKHMMH CHUCTEMaMU Mep; BhIpaxkaTb
JUIMHY B pa3JINYHbIX €IMHULAX U3MEPEHUS.
WccnenoBath GUryphl 1 KOHQUTYpAIUU, UCTIOJIB3YsI IIUGPOBBIC PECYPCHI.
OO0bIKHOBEH- HpoOs. IlpaBuibHble M HempaBWiIbHBIE | MogenupoBath B rpaduyeckod, mpeaAMeTHON (hopMe, C MOMOIIbI0O KOMITBIOTEpA MOHATUS U
HbIe Ipoou npobu. OCHOBHOE CBOWCTBO JpOOH. | CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM JPOOBIO.
(48/58 yacoB) | CpaBHeHue IpoOEii. YuTaTh M 3aNUCHIBaTh, CPAaBHUBATh OOBIKHOBEHHBIE IpoOH, MpeanaraTtb, 0OOCHOBBIBATH U
Crnoxxenue " BBIYUTAHUE | 00CYXKIaTh CIOCOOBI YITOPSIIOYMBAHUS IPOOCH.
OOBIKHOBEHHBIX JIpobOeil. Cmemannas | MI300paxarb OOBIKHOBEHHBIE IpOoOM TOYKAMH Ha KOOPJMHATHOW MpPSIMOM; HCIIOJIB30BaTh

npoOb.  YMHOXEHHWE W  JIeJICHUE
OOBIKHOBEHHBIX  Jpo0Oeil;  B3aWMHO-
oOpaTHbIe IpoOH.

Pemenue TEKCTOBBIX 3aja4,
coxepxanux Apoou. OCHOBHBIE 3a7a4l
Ha JIpoOH.

[Ipumenenne  OykB  IUIi  3alUCH
MaTeMaTHYECKUX BBIpKEHU N 31
MPEJIOKEHUH.

KOOPJIMHATHYIO MPSAMYIO JUIs CPaBHEHHsI JpOoOeH.

®opmMynupoBaTh, 3aMKUCHIBATH C MOMOIIBIO OyKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM ApoOH;
HCIIOJIH30BaTh OCHOBHOE CBOMCTBO JIPOOM ISl COKpaIeHus Ipo0ei U MpUBeIeHUs Ipo0H K
HOBOMY 3HAaMEHATEII0.

[IpencraBnsaTh CMEIIaHHYIO IpoOb B BUJE HEMTPABUIBHOM U BBIAEIATH LIEIYI0 YaCTh YUCIIA U3
HETpaBUWIBHOM Jpo0u.

BeimonuaTe apudmerndeckue eicTBUA ¢ OOBIKHOBEHHBIMH APOOSMU; IPUMEHSATh CBOMCTBA
apu(MeTHUECKUX ACUCTBUI U palliOHAIH3AMY BEIYUCIICHHA.

BBINONHATE NPUKHAKY M OLEHKY pe3ysibTaTa BBIYMCICHUM; INpearartb U INPUMEHSITH
IIPUEMBI IPOBEPKU BBIYUCIICHUM.

[TpoBOIUTH MCCIIEJOBAHUSI CBOMCTB Ip0OOEH, ONUPasiCh Ha YUCIOBbIE SKCIEPUMEHTHI (B TOM
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YHUCJIE C TIOMOIIBIO0 KOMITHIOTEPA).

Pacno3naBaTh HCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSI O ,Z[p06SIX, NpUBOAUTE NPUMEPBI U
KOHTPIPUMEPHI, CTPOUTH BBICKAa3bIBAHHSI U OTPHUIIAHUS BHICKA3bIBAHUH.

Pentate TekcTOBBIE 3ala4yu, coACpKaluc IIpOGHI:Ie JAaHHBIC, U 3aJa4d Ha HAXOXJICHUEC 4YaCTH
IEJIOTO U TIEJIOTO TIO €r0 YaCTH; BBISIBIIATH UX CXOJICTBA U PA3ITUYHS.

MOI[GJII/IpOBaTL X0 p€IICHUs 3aJa4u C TIOMOIIBIO pUCYHKA, CXCMBI, TaGHI/IL[BI.

[TpuBoaMTH, pa3duparh, ONEHHUBATH pPA3UYHBIC PEHICHUS, 3aIMCH PEIICHUH TEKCTOBBIX
3aja4y. KpuThuecku OIEHMBATh MOJYUYEHHBIH pPE3YyJIbTAT, OCYIIECTBIATh CaMOKOHTPOJb,
MPOBEPSISE OTBET Ha COOTBETCTBUE YCIOBUIO, HAXOAUThH OLTHOKH.

3HaKOMHUTbHCS C HCTOPUEH pa3BUTHS apU(PMETHKH.

Harasanas
reoMeTpus.
MHoroyroJis-
HUKH

(10/12 gyacoB)

MHOroyronsHuku. YeTeIpEXyroyibHUK,
PSAMOYTOJIbHUK, KBaApaT.

IIpaktuyeckass pabora «IlocTpoeHue
MIPSAMOYTOJIBHUKA c 3a/1aHHBIMHA
CTOpPOHAMM Ha HEJIMHOBaHHOM Oymare».
TpeyrosibHHUK.

[Inomaap u nepuMeTp NpSIMOYToJIbHUKA
U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3

NPSAMOYTOJIBHUKOB, €IMHHULIBI
HU3MEpPEHHUS TJIOIIAIH. [Tepumetp
MHOT'OYTOJIbHHKA.

OnuceiBaTh, HCIOJB3YS TEPMHUHOJIOTHIO, H300pakaThb €  IOMOILIbIO
MHCTPYMEHTOB U OT PYKH, MOJIETUPOBATh U3 OyMaru MHOTOyTOJIbHUKH.
[TpuBoanTE mpuUMeEpbl OOBEKTOB pPEAIbHOIO MHpa, UMEIIUX (OpPMYy MHOTOYroJIbHHUKA,
IIPSIMOYTOJIBHUKA, KBaIpaTa, TPEYroJIbHUKA, OLICHUBATh UX JIUHEHHBIE pa3MeEpBI.
BbrunMcnsaTe: mepuMETp TpEyroibHHMKA, IPSMOYIOJIbHMKA, MHOIOYTOJIBHUKA;
IIPSIMOYTOJIBHUKA, KBaJApaTa

N300pakaTb OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE M TYIIOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEIMHOBAHHOM M KJIETYaTON Oymare KBajpaT M MPSMOYTOJBHUK C 33JaHHBIMU
JUIMHaMH CTOPOH.

HccnenoBaTh CBOKMCTBA MPsIMOYTOJbHHMKA, KBaJapara MyTEM S3KCIIEPUMEHTa, HAOIIOICHUS,
MU3MEpEHUs, MOACINPOBAHNS; CPABHUBATh CBOWCTBA KBaJpaTa U IIPSIMOYTOJIbHHKA.
KoHcTpynpoBaTh MaTeMaTHUECKHE MPEAJIOKEHUS C IOMOLIbI CBA30K «HEKOTOPBI»,
«1o00i». Pacro3HaBaTh HUCTHHHBIE M JIOKHBIE BBICKA3blBAHHUSA O MHOIOYrOJbHHKAX,
IIPUBOAUTH IIPUMEPHI U KOHTPIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD IUIOLIAN KBapaTa OT IJIUHBI €T0 CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAaJpPaTHOM CETKM M TOCTpoeHHs Guryp; pa3ouBarh
OpSAMOYTIOJbHUK Ha KBaApaThl, TPEYroJbHUKH; COCTaBJIATh (UIypsl W3 KBaApaToB U
NPSMOYTOJIBHUKOB M HAXOMUTh UX IUIONIA/b, pa3douBaTh (PUIyphl HA NMPSMOYTOJIBHUKU U
KBaJpaThl U HAXOAUTH UX IJIOMAMb.

BeIpaxaTs BeIMYMHY IUIOIIAAM B PA3IUYHBIX €AMHULAX U3MEPEHUS METPUUYECKON CUCTEMBI
Mep, IOHUMaThb M HCIOJIb30BaTh 3aBHCHUMOCTH MEXIYy METPUYECKUMHU EIUHHUIIAMH
U3MEPEHMS IUIOLIANIHN.

3HAKOMHUTBCA C TNPUMEPAMHM TNPUMEHEHHUs IUIONIAJM W IEPUMETpa B INPAKTUYCCKUX

YEPTEKHBIX

ILIOIIAIb
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cuTyanusix. Pemiate 3amauM U3 peaqbHOM JKU3HH, Tpeaiarath M OOCYXKIaTh pa3IdYHbIC
CrocoOBI peleHus 3a1ay.

JecsiTuuHbIE JlecsaTruHas 3amuck ApoOei. [IpencraBiasaTh AecATHUHYIO OpoOb B BHUAE OOBIKHOBEHHOW, 4YHTAaTh M 3alUCHIBATh,
apoou CpaBHEHHE NECITHYHBIX TPOOECH. CpaBHHMBATh JECATUYHBIC IPOOH, TMpeaiarath, OOOCHOBBIBATH W OOCYXIaTh CIIOCOOBI
(38/45 yacoB) JleficTBHUsL C JAECATUYHBIMU JPOOSIMH. | YIOPSIOUYUBAHUS AECATUYHBIX IPOOEH.
OxpyrieHue JecsITHUHBIX APOOeH. N300paxaTh 1ecATUUHbIE IPpOOU TOUKAMU Ha KOOPIWHATHOW MPSIMOM.
Pewenue TEKCTOBBIX 3a/1ay, | BeigBiATE cXoAcTBa M pa3nuuusl MpaBuil apuPMETHUECKUX NEHCTBUII ¢ HaTypaIbHBIMU
COJIepIKaIINX APOOH. YUCJIAMU U IECITUYHBIMU JPOOSIMU, OOBICHSITH UX.
OcHoBHbIE 337]a41 Ha IPOOH. BreimonuaTe apudmMerndeckue IeHCTBUS ¢ ASCITUYHBIMU APOOSIMH; BBHITIONHATH MPUKUIKY H
OLICHKY p€3yJIbTaTa BHIYUCICHUIA.
[TpumeHsITh CBOMCTBA apu(PMETUYECKUX NEHCTBUI IS palliOHATN3AlUN BEIUMCICHUN.
[IpuMeHATh MPaBUIIO OKPYTJICHUSI IECATUYHBIX TPOOEH.
[IpoBoAMTHL HCCIIEIOBAaHUSI CBOMCTB JECATHUYHBIX Jpo0eil, omupasch Ha YHUCIOBBIC
AKCIIEPUMEHTHI (B TOM YHCJIE€ C TIOMOIIBI0O KOMITBIOTEPA), BBIIBUTATh TUIIOTE3bI U MPUBOIUTH
X 000CHOBaHMUSI.
Pacrno3HaBaTh MCTHHHBIE W JIOKHBIE BBICKA3bIBAHUSA O JPOOSX, MPUBOIUTH MPUMEPHI H
KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUI.
Pemath TekCTOBBIE 33724, COIeprKalue APOOHBIC TaHHBIC, U Ha HAXOXKJICHHUE YaCTH IIEJIOT0
Y LEJIOTO 0 €ro YacCTH; BBISBISATh UX CXOJCTBA U Pa3InudMsl.
MonenupoBaTh X0/ pelIeHHs 3a7aud ¢ IOMOIIBIO PUCYHKA, CXeMbl, Tabmuisl. [IpuBoauTH,
pa3dupath, OLIEHUBAThH PA3IMYHBIE PEIICHUS, 3aITUCH PEIICHUI TEKCTOBBIX 3aau.
OnepupoBaTh IPOOHBIMU YHCIIAMU B peabHBIX )KU3HCHHBIX CUTYAIIUSX.
Kputnueckn oneHnBaTh MOJTYYEHHBIN pe3yJbTaT, OCYLIECTBIATH CAMOKOHTPOJb, MPOBEPS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOUTh OIIHOKH.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHS apU(DMETHKH.
Harasanas MHOTOrpaHHHKH. N3o0paxkenue | Pacro3HaBaTh Ha 4epTekax, pPHCYHKaX, B OKPYXAIOIIEM MHpPE MPSIMOYTOIbHBIN
reoMeTpusi. MHOT'OTPaHHUKOB. Monenu | mapannenenurnes, Ky0, MHOTOTPaHHUKH, OMIMCHIBATh, UCIONb3Ysl TEPMUHOIIOTHIO, OLIEHUBAThH
Tena U | IPOCTPAHCTBEHHBIX TEIL. JIMHENHBIE pa3MepBL.
¢urypsi B | [IpsMoyronbHbIi napajuienenunen, | [I[puBoauTes mpuMepsl OOBEKTOB PEANBbHOTO MHpa, HMEIIIUX (OpMYy MHOTOTpaHHHKA,
NpocTpancTBe | KyO. Pa3zBépTku KyOa U | IPSIMOYTOJBHOTO MapaJijiesienuneaa, Kyoa.
(9/11 yacoB) napajuieJenumnesa. HccnenoBath cBolicTBa Ky0a, MNPSMOYTOJIBHOTO MapaljieNienumnesa, MHOTOTPaHHUKOB,
[Mpaktnueckas pabora «Pa3 BEpTKa | Hcmonb3ys Moaenu. M3o00paxkaTs KyO Ha KieTdaTol Oymare.
Ky0ay. Pacno3naBaTh M n300pakaTh pa3BEPTKU KyOa W mapasuienenunena. MoaenupoBatbh KyO H
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O06BEM KyOa,
napaieNenunesaa.

MPSIMOYTOJIBHOTO

napajuieJienune; ] i3 OymMaru v mpourux MaTepHaioB, OOBICHATH CIIOCOO MOJICTUPOBAHMS.
Haxoauth u3MepeHus, BBIUUCIATH IUIOMIAAL MOBEPXHOCTH; 00hEM KyOa, MPSMOYTOJIBLHOTO
napajulieNienune1a; Ucciae1oBaTh 3aBUCUMOCTh 00bEMa Ky0a OT JUIMHBI €ro pedpa, BbIIBUTATh
u OGOCHOBBIBEITB THUIIOTC3Y.

HabmtonaTe 1 MpoBOIUTH aHAJIOTUU MEXKIY MOHATUSMU IUIOLWIAAU U 00bEMa, MepuMeTpa U
rmjiaonraayv moBCPXHOCTH.

Pacrio3naBaTh HMCTHHHBIE M JIOKHBIE BBICKAa3bIBAHUS O MHOTOTPAaHHUKAX, MPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS BBICKa3bIBaHUM. Pemats
3a71a4M U3 peajJbHOM KU3HU.

IToBTOpEeHUEe u
00o0menue
(10/12 gacos)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH H
METOJIOB Kypca 6 kimacca, o0oOmieHHe
3HAHUH.

Boruucisate 3HaueHUs BBIPAXKECHHH, COIEPKAIIMX HATypaldbHbIE YHUCIA, OOBIKHOBEHHBIC U
JECATUYHBIE TPOOH, BBHITIOIHATH IPEOOpPa30OBaAHUS YHCET.

Bri6upats crioco0 cpaBHEHHUS YUCEN, BHIYMCICHUM, PUMEHSTh CBOMCTBA apu(METHUECKUX
JEUCTBUN U1 PAllMOHAIN3ALUHA BBIYUCIICHUN.

OcCyHIeCTBISATh CAaMOKOHTPOJIb BBITOJTHSAEMBIX JEHCTBUM W CaMOMNPOBEPKY pe3ysbTara
BBIUUCIICHH.

Pemate 3amaun W3 peaybHOW >KU3HU, MPUMEHITh MAaTEMAaTHUYECKUE 3HAHUS IS PEIICHUS
3aJa4 U3 IpYTruX y4eOHBIX MPEIMETOB.

Pemate 3amaun pa3HeIMU CIOCOOaMH, CpaBHUBATh CHOCOOBI pPEIICHUS 3aJaud, BbIOWPATh
paIrMoHAIBHBIN CITOCO0.

6 kaacc (o6miee kommuecTBo yacoB — 170/204 yacos, 5/6 4acoB B HeIEIO
+1 yac u3 yactu, popMupyemMolr ydacTHUKaMH 00pa30BaTEIbHBIX OTHOUICHHN)

Tema/pazne OcHOBHOE co/Iep:KaHue OcHOBHBIE BU/IbI IEATEJIbHOCTH 00Y4AKOIIMNXCS

Hartypanabubie | Apupmernueckue JEeNCTBUS ¢ | B meuenue yuebnoco 2o0a: MOHUMATh, NMPUMEHATH B CAaMOCTOSTEIBHON pedH,

yuciaa (30/36 4) | MHOrO3HAYHBIMU HATypaJbHBIMU YUCIIAMU. | BOCTIPUHUMATh  (CIyXO3pUTENbHO M /WIM Ha CIyX C Y4ETOM ypOBHS
UYucnossie BBIPAXKEHHUS, MOPSIOK | CIIyXOPEUYEeBOTO Pa3BUTUSI 00YUAIOMIMXCS) U JOCTATOUYHO BHATHO U €CTECTBEHHO
NeiCcTBHH, UCIIOJIb30BaHUE CKOOOK. | BOCIPOU3BOJAUTh TEMAaTHYECKYI0 U TEPMHUHOJIOTUYECKYIO JIEKCHKY, a TaKxke

OkpyriieHne HaTypaJIbHbIX YHCET.
Jlenutenu u KpaTHBIC YKCIIa; HAUOOIBITNN
o0t JeMUTeNh M HauMEHBIee oOIee
KpaTHoeE.
PaznoxeHune YyHUcIia

Ha MPOCTHIE

JICKCUKY TI0 OpraHu3alMy y4eOHOW AeATeNbHOCTH. BBINOMHATE (OHETHUECKYIO
3apsaaKky. Mcmonp3oBaTh JaKTWIBHYIO (YCTHO-JAQKTWIBHYIO peub) B KadyecTBe
BCIIOMOTaTEJILHOTO CPEICTBA OOIICHHSI.

Ilo oxonuanuu «kadacooll yueOHoU uemgepmu: BOCHPUHUMATh Ha CIyX H
BOCIIPOM3BOANTH TEMAaTHUYECKYI0 M TEPMHUHOJIOTMYECKYIO JIEKCUKY Y4eOHOM
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MHO>KUTEIIH.

JlenuMocTh CyMMBI M MPOU3BENICHUS.
Jenenue ¢ ocTaTKOM.

Perrennie TekCcTOBBIX 3a4a4

JTUCIUIUIMHBL, a TaKXKe JIEKCUKY TI0 OpraHu3aiuy y4eOHO 1eTeIbHOCTH.
BeimonHATe  apudMeTHuecKkue EHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU
YHUCJIaM{, HaXOJIUTh 3HAUEHHUS UHCIOBBIX BBIpAXEHHH cO ckoOkamu u 0e3
CKOOOK; BBIYHMCIISATH 3HAYCHUS BBIPAXKCHUN, COJIEPIKAIINX CTCTICHH.

BBINONMHATE MPUKUAKY U OLEHKY 3HAYEHHM YMCIIOBBIX BbIPaXXEHH, MPUMEHSThH
pUEMBI TIPOBEPKH pe3yibTara.

Hcnonp30BaTh MpH BBIYUCICHUAX MEPEMECTUTEIBHOE U COYETATENIbHOE CBOMCTBA
CIIOXKCHHSI ¥  YMHOXEHHUS, paclpeleluTeIbHOe CBOHCTBO  YMHOKEHUS
OTHOCHUTEIILHO CJIOKEHHSI, CBOMCTBA apu()METHUCCKUX JICHCTBUM.

HccnenoBaTh 4nCIOBBIE 3aKOHOMEPHOCTH, TPOBOJAUTH YHCIOBBIE SKCTICPUMEHTHI,
BBIIBUTAaTh M1 OOOCHOBBIBATH TUIIOTE3bI.

DopMyTUpPOBaTh ONPEICICHUS ACTUTENS M KPaTHOrO, HAWOOIBIIETO OOIIEro
JENUTENs] U HAaUMEHBIIET0 OOIIEro KpaTHOTo, MPOCTOTO M COCTABHOTO YHCEIT;
WCIIONTb30BATh ITH MOHSTHSI IPU PEIICHUH 3a]1a4.

[IpyuMeHsITh adropuTMbl BBIYMCICHUS HAWOOJBLIETO OOIIEro MAENuTeNs U
HAUMEHBIIIETO OOIIET0 KPaTHOTO JIBYX YHCEN, aJITOPUTM PA3JI0XKEHHUS YHCla Ha
MIPOCTHIE MHOKUTEH.

HccnenosaTh ycinoBUs JEIUMOCTH Ha 4 1 6.

UccnenoBath, 00Ccyxnarh, GopMyInpoBaTh 1 OOOCHOBBIBATh BHIBOJ O YETHOCTH
CYMMBI, TIPOU3BEICHUS: ABYX YETHBIX YHCEN, IBYX HEUETHBIX UuCie, YETHOTO U
HEUYETHOI'O YUCE.

HccnenoBaTh CBOKWCTBA ASTUMOCTH CyMMBI U TIPOU3BEICHUS YHCET.

[TpuBOIUTH MPUMEPHI YHUCEN C 3a/laHHBIMHU CBOMCTBAMHU, PACIIO3HABATh BEPHbBIE U
HEBEpHBIE YTBEPXKACHHUS O CBOHCTBAX YHCEN, ONpPOBEPraTh HEBEpHbBIC
YTBEPKICHUS C TOMOIIBI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTHYeCKU€ NPEUIOKCHHSI C IMOMOIIBIO CBS30K U,
U, «ECIH. .., TO...».

Peniate TEKCTOBBIC 3aJda4u, BKIIIOYAarOIIMUEC IIOHATUA JACINMOCTH,
apupMETHUYECKHUM  CIIOCOOOM, HCIIONIB30BaTh Mepedop BCEX BO3MOXKHBIX
BApUAHTOB.

MopenupoBaTh X0/ PEIICHHS 3a7a4H C TIOMOIIIBIO PUCYHKA, CXEMBbI, TAOJIUIIBI.
[TpuBomuTH, pa3dupaTh, OLEHWBATH PA3IUYHBIC PEIICHUS, 3alUCU PEIICHUN
TEKCTOBBIX 3a/a4.
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Kputnuecku oneHuBaTh MOMY4YEHHBIH  pe3yJbTaT, HAXOAUTh  OIIMOKH,
OCYILIECTBJIATh CAMOKOHTPOJIb, TPOBEPSISi OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie

HA IJIOCKOCTH
(7/8 1)

[leprienauKynsgpHBIE MIPSIMBIE.
[TapamienbHble IpsIMBIE.

PaccTosiHne Mexay IByMs TOYKaMH, OT
TOYKH 10 Hp?[MOfI, AJIMHa 1TyTH Ha
KBaJIpaTHOMU CETKe.

IIpuMmepsI IPSIMBIX B IPOCTPAHCTBE.

PacriozHaBaTe Ha 4epTekax, PUCYHKax CIlydad B3aUMHOI'O PAcCIOJIOKEHUS JBYX
MPSIMBIX.

N300pakaTh € TMOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB HAa HEJIMHOBAHHOW H
KJIET4aTOi OyMmare /iBe MepeceKaroluecs: npsiMble, ABE NMapauleIbHbIEe MPSMBIE,
CTPOUTH NPSMYIO, IEPIEHANKYJIIPHYIO JaHHOM.

[IpuBoauTE TpHUMEpbl NAPAJUIEABHOCTH W NEPIEHIUKYJISIPHOCTU MpPSIMBIX B

IIPOCTPAHCTBE.
Pacnio3HaBaTe B MHOIOYIrOJBHHKAaX HEPIEHAMKYJSAPHBIE W  I1apajule]IbHbIE
CTOPOHBI. N306paxxath MHOI'OyTOJIbHUKH c napajuleJIbHbIMU,

NEePIEeHIUKYISPHBIMA CTOPOHAMH.
Haxonuth paccTosiHME MEXIy IByMs TOUKaMH, OT TOYKH A0 MHPSIMOM, AJIUHY
IIyTHU Ha KBAJPATHOM CETKE, B TOM YHUCIIE UCIO0JIb3Ys U(POBHIE PECYPCHI.

JApoou
(32/39 v)

OOBIKHOBEHHAS IpoOb, OCHOBHOE
CBOWCTBO JpOOM, COKpaIIeHHe IpOoOCi.
CpaBHeHUE U yHOpsSAOYMBaHUE IPOOEH.

Jecsatnunpie  OpoOu W MeTpUYECKas
CUCTEMa Mep.

Apudmernueckue NEHCTBUS c
O0OBIKHOBCHHBIMHU u JECATUIHBIMHU
JIPOOSIMH.

OTHoIICHHE.

Henenue B JTAaHHOM OTHOILICHHUU.

Macmira0, npomnopius.

[TonsiTHe mpoueHTa.

Brplunciienue npoueHra OT BEJIWYHMHBI U
BEJIMYHHBI 110 €€ MPOLICHTY.

Pemenue TekCTOBBIX 3a1ay, COIEpIkKALIUX
JIpOOU U TIPOLICHTHI.

[Ipaktuueckas  pabora  «OTHOUIEHHE
JUTUHBI OKPY>KHOCTH K €€ THaAMETPY».

Hcnonb3oBaTh  JleCATUYHBIE JpoOM TpuU NpeoOpa3oBaHUMM BEIMYUH B
METPUYECKON CUCTEME MED.

Beimonusate apudmernueckue AeMcTBUS € OOBIKHOBEHHBIMH U JI€CATUYHBIMU
Ipo0sMU.

Bbruucnate 3HaueHUs BBIpAXKEHUH, colepKaliuX OOBIKHOBEHHbBIE U JAECATUYHBIE
IpoOH, BBIIOJHATH NpeoOpa3zoBaHUs ApoOel, BBIOMpPATh CHOCOO, MPUMEHSTH
CBOMCTBA apU(PMETUYECKUX AESHCTBUHA JJIs pallMOHAIN3ALUU BBIYUCICHUH.
CocCTaBisATh OTHOIICHUS M TPOIIOPIIUH, HAXOAUTh OTHOLICHHUE BEIWYHH, ICITUThH
BEJIMYMHY B JAaHHOM OTHOLICHHUHU.

HaxonuTh SKCHEpUMEHTAIbHBIM MYTEM OTHOIICHUE JIMHBI OKPYXHOCTH K €€
TaMeTpy.

WutepnpernpoBath MacmTad Kak OTHONICHHE BEIWYHH, HAXOIUTh MAacIiTad
IUIaHa, KapThl M BBIYUCIATH PACCTOSHUS, UCIOIb3Ys MacIuTao.

OOBSICHATHh, YTO TAaKOE IMPOIICHT, YMOTPEOJATH OOOPOTHI PEUrd CO CJIOBOM
«TIpOLEHT». BhIpaxkaTh MPOLEHTHI B IpOOSX U IpOOH B MPOLEHTAX, OTHOILIECHUE
JIBYX BEJIMYMH B TPOILICHTAX.

BbIUnCIATE NPOLIEHT OT YKCIIa ¥ YUCIIO MO €ro MPOLEHTY.

OKpyrasTh 1poOH U MPOLEHTHI, HAXOAUTH MPUOIMKEHUS YUCEIL.

Pemate 3ajjaud Ha 4YacTH, NPOLEHTHI, MPONOPLUH, HA HAXOXKJIEHHE JpodH
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(mporieHTa) OT BENMYMHBI W BEIWYUHBI 1O €€ npobu (MpOIEHTy), ApoOHu
(mpoueHTa), KOTOpBIM COCTaBIs€T OJHA BeIMYMHA OT Apyrou. I[lpuBoauTs,
pa3bupath, OLIEHUBAThH PA3IMYHBIC PEIICHUS, 3aITUCH PEIICHUH TEKCTOBBIX 3aau.
W3BnekaTb WHPOpPMALUI0O H3 TaOMUIl W JUarpaMM, HHTEPIPETHPOBATH
TaOJIMyHble  JaHHbIE, ONpEAeNATh HauboJbpllee UM  HaUMEHbIIee U3
IIPEJICTaBICHHbIX JaHHbIX.

Harasignas OceBast cummeTpusl. Pacnio3naBaTh Ha uepTexax M M300paKEHUSX, U300paxaTh OT PyKH, CTPOUTH C
reoMeTpus. LlenTpanbHas CHMMETpHS. MOMOIIBI0 HMHCTPYMEHTOB  (urypy (OTpe30K, JIOMaHyIO, TPEYTOJbHUK,
Cummetpus [Toctpoenne  CUMMETPUYHBIX  (UTYD. | IPIMOYTOJIBHUK, OKPYKHOCTh), CAMMETPUYHYIO JAHHONH OTHOCHUTEIHHO MPSIMOH,
(6/7 v) [IpakTnueckas pabora «OceBas | TOUKH.
CUMMETPHUS». Haxonute npuMepsl CHMMETPHUH B OKPYKAIOLIEM MUPE.
CummeTpusi B IPOCTPaHCTBE MopenupoBaTh u3 Oymaru a8e GUrypbl, CHMMETPUYHBIE OTHOCUTEIBHO MPSIMOIA;
KOHCTPYHUpPOBaTh TE€OMETpPUYECKHE KOH(MUTYpaIlHi, HKCIONb3Yysl CBOWMCTBO
CUMMETPHH, B TOM YHCJIE C IIOMOIIBI0 TU(POBBIX PECYPCOB.
HccnenoBaTh CBOMCTBA M3Y4YeHHBIX (UTYp, CBSI3aHHBIE C CHMMETpPHEH,
UCTIONB3Ysl OKCIICPUMEHT, HaOmoaeHue, wMoaenupoBanue. (OOOCHOBBIBATS,
ONpOBEPraTh YTBEPXKJIECHUSI O CHMMETpUU QUTYp.
[Ipumenenue OyKkB TUTSt 3anucu | Mcnonbs3oBate OYKBBI Il 00O3HAYEHUSI YMCEN, MPHU 3aMKUCH MAaTEMaTUYECKHUX
MaTeMaTHYECKUX BBIPAKECHUI U | YTBEPXKACHUI, COCTABIATh OYKBEHHBIE BBIPAXKEHUS 10 YCIOBUIO 3a/1a4H.
MPETI0KEHUH. UccnenoBaTh HECTOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCIIOIH30BaTh OYKBBI JJIS
Boipaxkenusi c¢ | bykBeHHble BBIpaXKEHHS W YHCJIOBBIE | UX 3alHCH. BBIYHCIATH YHCIOBOE 3HAYCHUE OYKBEHHOTO BBIPAXKEHHS TMpHU
OyKBamMHu MIOACTAHOBKHU. 3aJJaHHBIX 3HAYEHUSIX OYKB.
(6/7 v) bykBeHHble =~ paBeHCTBa,  HaxOXKJCHHE | 3amUCBhIBaTh (HOPMYJNBI: MEpUMETpa M IUIOUIAAM TPSIMOYTOJbHUKA, KBaJIparta;
HEU3BECTHOTO KOMITOHEHTA. JUTMHBL OKPY>KHOCTH, TUIOIIAMM KPYyTa; BBIMOIHATH BBIYHCICHUS 1O JSTUM
DopMyIIbL. dbopmynam.
CocTaBmsaTh (GOPMYJIBI, BBIPAKAIONINE 3aBUCUMOCTH MEXIYy BEIUYUHAMHU:
CKOPOCTb, BpeMs, paccTosiHue; 1IEHa, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOIUTEIIEHOCTD, BpeMs, 00hEM PaOOTHI; BBITIONHATH BBIYUCICHHS 110 3TUM
dbopmynam. HaxoauTh HEeM3BECTHBIN KOMIIOHEHT apu(METHUECKOTO JCHCTBHSL.
Harasinnas YeThIpEXyTrobHUK, npuMepsl | MI300pakaTh Ha HETMHOBAHHON H KIETYAaTOM Oymare C HCIIOJIb30BaHHEM
reoMeTpusi. YETHIPEXYTOJIBHUKOB. YEpTEKHBIX MHCTPYMEHTOB YETHIPEXYTOJbHUKM C 3aJaHHBIMM CBOMCTBAMH: C
Durypsi Ha | [IpaMOyronbHUK,  KBaApaT:  CBOMCTBA | MapajUICIbHBIMU, TEPHNEHANKYSIPHBIMUA, PAaBHBIMH CTOPOHAMH, MPSIMBIMU
TUIOCKOCTH CTOpOH, YIJIOB, TUArOHAJICH. yIJIaMU | JIp., PABHOOEIPEHHBIN TPEYTONbHHUK.
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(14/16 1) N3mepenue yrios. [Ipemmarate u 00Cy)aaTh CIIOCOOBI, AITOPUTMBI IIOCTPOCHHUSI.
Bunbl TpeyroapsHUKOB. HccnenoBaTh, HCIONB3YS  OKCIEPUMEHT, HAONIOJCHHE, MOJEIUPOBAHUE,
IlepumeTp MHOTOYTOJIbHHKA. CBOWCTBAa MpPSMOYIOJbHMKA, KBajapaTa, pa30OMBaTb Ha  TPEYTOJIbHUKU.
[Tnomans Gurypsl. OO00CHOBBIBAaTh, ONPOBEPraTh C MOMOILIBIO KOHTPIPUMEPOB YTBEPXKICHUS O
@opmynsl  mepuMeTrpa M IUIOWAAM | MPAMOYTIOJBHUKE, KBaApaTe, PACIIO3HABATh BEPHBIC U HEBEPHBIC YTBEPKICHMUS.
MIPSIMOYTOJIbHHKA. N3MepsATp M CTPOUTH C TIOMOIIBIO TPAHCHIOPTHpPA YIJBL, B TOM YHCIE B
[IpubnuxéHHOe  M3MepeHue  IUIOLAJM | MHOTOYTOJbHHUKE, CPaBHMBATH YIJIbI; PAacHO3HAaBaTh OCTpbIE, MpPSMBIE, TYIbIE,
¢buryp. pa3BEPHYTHIE YIIBL.
[Tpaktrueckas padota «ILmomanp kpyra». | Pacmo3naBarh, M300pakaTb OCTPOYTOJIBHBINA, MPSIMOYTOJIBHBIN, TYMOYTOJIbHBIMH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTOJIbHUKH.
BbluMcnaTe  mepUMETp  MHOTOYTOJIBHMKA,  IUIOIAAb  MHOIOYI'OJBHHUKA
pa3ObueHueM Ha TPSIMOYTOJIbHUKM, HA paBHbIE (UTYpPBI, HCIOJIB30BaTh
METPUYECKHE €AMHNALIBI U3MEPEHNUS JJINHBI U IUIOLIA/IH.
Hcnonb3oBaTh NMpUOMMKEHHOE W3MEpEHHE JJIUH U IUIOIIAZed Ha KJIeTYaTou
Oymare, npuOIMKEHHOE U3MEPEHHE JIIMHBI OKPYKHOCTH, IUIOILAAHN KpyTa.
Honoxureasn | Llensie YyHuCIa. Mopyns yucna, | [IpuBoauTh MpUMEpPHI HUCIOJIB30BAHUS B PEATBHOM KU3HU TMOJIOXKHUTEIbHBIX U
ble W | TEOMETPUYECKAsl MHTEpNpeTanuss MOZAYJSA. | OTPULATEIbHBIX YHCEN.
oTpHuATeNbHbI | UHCIOBBIE IPOMEKYTKU. N300paxkaTh 1ienble Yyucia, MOJI0KHUTENbHbIE U OTPULATEIbHBIE YHCTIa TOYKAMH
e qucJa ITonoxurenpHbIe 1 OTPULATENBHBIC YACIA. | HA YUCIOBOM MPSAMOM, UCIIOJIB30BaTh YHCIOBYIO MIPSIMYIO ISl CDABHEHUS YHCEIL.
(40/48 1) CpaBHeHue IIOJIOKUTEIBHBIX u | [IpuMeHaTs mpaBUia CpPaBHEHMs, YIOPSALOYMBATH LEIbIE YHUCIIA, HAXOIUTh
OTPULIATENIBHBIX 4Yuces. ApudMeTHueckue | MOAyb YKCa.
NEUCTBUSL € TMOJOXKUTENbHbBIMM U | DopMynrpoBaTh NpaBuiia BEIUUCIEHUS C MOJIOXKUTEIbHBIMA U OTPULIATEIbHBIMU
OTPULIATEIILHBIMH YUCIIAMH. YHUCIIAMH, HAXOAWUTH 3HAYCHMS YUCIIOBBIX BBIPAKCHHUM, CONEPIKAIUX NCUCTBUS C
Pemenne TekcTOBBIX 3a1ad. MOJIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.
[TpuMeHATh CBONCTBA CIIOKEHHUS M YMHOMKEHHs AJIs IIPeoOpa3oBaHUs CyMM H
IIPOU3BEICHUN.
IIpencrasie- [IpsimoyronbpHas cuctema KoopauHaT Ha | OOBACHATh W WUIIOCTPUPOBATH MOHSATHE MPSIMOYTOJbHONH CHCTEMbI KOOPIMHAT
HHeE TaHHbIX mwiockoctd.  KoopauHaTel  TOYKM  Ha | HA IUIOCKOCTH, HCIOJB30BaTh TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPAMHATHOM
(6/7 v) IUIOCKOCTH, abcuucca U OpAMHATA. TUIOCKOCTH TOYKHU U (UTYPHI MO 33IaHHBIM KOOPAMHATAM, HAXOAUTh KOOPIUHATHI
Cronbuatbie U KPYTrOBbIE THArPaMMBI. TOYEK.
[Ipaktuuyeckass  pabora  «lloctpoenue | Uutate crosduaThle M KpPYroBble IUArpaMMbl; WHTEPHPETHPOBATH JAHHBIE;
arpamMmmy. CTPOUTH CTOJIOYATHIE IUArPAMMBI.

Pemenue TEeKCTOBBIX 3a1a4, CoACprKaAlIUX

Hcnonb3oBaTh I/IH(1)OpMaI_II/IIO, MMPEACTABJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax Ijis
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JaHHBIC, TPCACTaBJICHHBIC B Ta6n1/1uax n
Ha JuarpamMmmax.

pE€ICHUA TEKCTOBBIX 3a4a4 U 3aJia4 U3 pea.anoﬁ KU3HU.

Harasianas [IpsmoyronpHBI  mapamienenunen, kyO, | Pacmo3naBath Ha ueprekax, pPHUCYHKaX, OMHCHIBATH MNUPAMUIY, TPUMY,
reoMeTpusi. npu3Ma, TUpaMuIa, KOHYC, IWIMHAD, Map | IIIUHAP, KOHYC, IIap, W300pakaTh MX OT PYKH, MOJEIUpOBaTh M3 Oymarw,
durypsl B | U cdepa. N300paxkenue | miacTUiInHA, TPOBOJIOKK U Jp. [IpuBOIUTE mpuMepsl 0OBEKTOB OKPY>KAIOIIETO
NMPOCTPAHCTBE | MPOCTPAHCTBEHHBIX  Quryp. I[lpumepsr | Mupa, nmeromux (OpMbI Ha3BaHHBIX TEIL.
(9/11 v) pPa3BEPTOK MHOTOTPAHHUKOB, LUIMHIApa U | Mcronp30BaTh TEPMUHOJIOTHIO: BEpIIWHA, pedpo, rpaHb, OCHOBAHME, BHICOTA,
KOHYyca. paauyc u 1uaMeTp, pa3BEpTKa.
[IpakTuueckas pabota «Co3nanue | U3yuaTh, HCTIONB3YS KCIIEPUMEHT, HAOMIOACHHUE, U3MEPEHUE, MOJICIMPOBAaHNE, B
MoJIeNIel IPOCTPAHCTBEHHBIX (QUTYDPY. TOM YHCJI€ KOMIBIOTEPHOE, W ONHCHIBATH CBOWCTBA HA3BAHHBIX TEJN, BBISABISTH
[Tonstne o0BEMa; €AMHUIIBI M3MEPEHMsS | CXOACTBA M PA3NIUYHUSA: MEXKAY MHPAMUAOW U TPU3MON; MEXKIY IMIUHIPOM,
o0BEMa. O06béM IPSIMOYTOJIBHOTO | KOHYCOM U IIapPOM.
napasuieNnenumnenaa, KyOa, ¢dbopmynbl | Pacno3HaBaTh pa3BEPTKHU Mapaenenumnesaa, Kyoa, mpu3Mbl, MTUPaMHIbI, KOHYCA,
o0BEMa. [WIMH/IPa; KOHCTPYHPOBATH IaHHBIE TeJla U3 Pa3BEPTOK, CO3/1aBaTh HX MOICIH.
CozmaBaTh MOJAENU MPOCTPAHCTBEHHBIX ¢(uryp (u3 Oymard, MPOBOJIOKH,
MJIACTHJIMHA U . ).
W3mepsaTs Ha MOZAEINAX: ITUHBI pEOEpP MHOTOIPAaHHUKOB, THaMETp LIapa.
BeiBoauts hopmyny 00bEMa IPSIMOYTOIBHOTO MapauIesenuIea.
Beraucnsate mo ¢gopmynam: o0BEM MPSMOYTOJIBHOTO IMapajuielienuresna, Kyoa;
UCTIONBb30BaTh E€AMHUIBI H3MEpPEeHHs O00bEMa; BBIYHCIATH OOBEMBI  Ted,
COCTaBJIEHHBIX M3 KyOOB, MapajUleNIeuINeoB; pelaTh 3aJadyd C pealbHbl MU
JTAHHBIMU.
IloBTopenue, | [loBTOpeHHWE OCHOBHBIX TMOHATHH ¥ | BIUKMCHATH 3HAUeHHs BBIPAXKEHHH, COJIEpXKAlIUX HATypalbHbIE, LeEJble,
00o0meHne, METOJIOB KypcoB 6 ® 7 KIAcCOB, | MOJOXUTEIBHBIC W OTPUIATEIbHBIC YHCIIA, OOBIKHOBEHHBIC U JICCATUYHBIC
cucTeMaTu3amus | 0000IIEeHNE U CUCTEMATH3AIUS 3HAHUH. IpoOH, BEIOTHATH MpeoOpa3oBaHuUs YUCET U BHIPAKECHUH.
(20/25 4) BreiOupaTh cnoco® cpaBHEHHUS 4HCEN, BBIUMCICHHWH, MPUMEHITh CBOWCTBA

apudMeTHUecCKuX AeUCTBUI U1 pallOHAIU3alMK BEIYUCICHHUH.

Pemarp 3amaun U3 peanbHOM KU3HU, MPUMEHITh MaTeMaTUUYECKHE 3HAHUS IS
peleHus 3a/1a4 U3 APYrux NpeMeTOoB.

Pemats 3aaun pa3HbIMH CIOCOOAMHU, CPaBHUBATh, BEIOUPATh CLIOCOOBI PEILICHUs
3aJaun.

Ocy1ecTBiIsATh CaMOKOHTPOJIb BBINOJHSAEMBIX JEUCTBUA U CaMOIPOBEPKY
pe3yJIbTaTa BHIYMCICHUH.
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Ilpeomemmnuie pe3yrvmamasl yueoHo20 Kypca «Anzeopa»

7 KIIACC

Yucsia v BbIYUCITIEHUS:

— BBITMIOJIHATh, COYETasl YCTHbIE U MUChbMEHHbBIC MPUEMBI, apU(PMETHUECKUE
JEeHUCTBUS C pallMOHAIbLHBIMU YHCIIAMU,

— HAXOAWTh 3HAYEHHS UYMCIIOBBIX BBIPAKEHUN; MPUMEHATH PazHOOOpa3HbIE
CcrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBHIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITUYHbBIC APOOH;

— MEePEXOUTh OT OAHOM (HOPMBI 3aMUCH YKCEN K ApYyrou (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATHYHYIO IPOOB);

— CpaBHUBATh U yNOPSJOYMBATH PAllMOHATBHBIC YUCIIA,

— OKPYIJISITh YHCTIA,;

— BBINIOJNHATH TPUKHUIKY W OIEHKY pe3yJbTaTa BBIYUCIICHHUH, OIICHKY
3HAYEHUH YUCIIOBBIX BBIPAKECHUN;

— BBITIOJTHATh JEUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMH TTOKa3aTEIsIMU;

— TPUMEHATh TMPU3HAKU JCIMMOCTH, PA3J0KEHUE Ha MHOXUTEIU
HATypaJIbHBIX YUCET;

— pelarh MPaKTUKO-OPUEHTUPOBAHHBIC 3a]a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIUOHAIBHOCTBIO BEJIIUYUH, MPOLEHTAMHU; HWHTEPHPETUPOBATH
pe3yibTaThl pelieHus 3aa4y ¢ YY4ETOM OTpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AsireOpandecKue BbIPAKEHUS:

— UCMOJIb30BaTh ANre0pandecKyr0 TEPMUHOJIOTUIO M CUMBOJIMKY, IPUMEHSITh
e€ B Ipoliecce OCBOCHUS yueOHOTO MaTepHaa;

— HaXOJUTh 3HAYEHUS OYKBEHHBIX BBIPAKCHUN NpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX;

— BBINOJHATH MPEOoOpa3OBaHUS IEJOTO0 BBIPAXKEHUS B MHOTOUYJICH
MPUBEJICHUEM TTOJ00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK;

— BBIMNOJHATh YMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIEHA Ha
MHOT'OYJICH, TPUMEHSTH (hOPMYJIbI KBaJIpaTa CyMMBI U KBajpaTa pa3HOCTH;

— OCYUIECTBJISITh PA3JIOKEHUE MHOTOWICHOB HAa MHOXXHUTEIHA C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENS, TPYNIUPOBKU  ClIaraeMbiX,
npuMeHeHus: GOpPMyJT COKPAIIEHHOTO YMHOXKECHHUS;

— TIPUMEHATh MPeoOpa3oBaHUS MHOTOWICHOB JIsi PEHICHUS Pa3TuYHBIX
3a/1ay U3 MaTeMaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH;

— HCMOJIb30BaTh CBOMCTBA CTENEHEN C HATypajJbHBIMU IOKa3aTEIsIMU MJIS
peoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHUA U HEPABEHCTBA:

— pelmaTh JUHEWHBIE YPAaBHEHUS C OJHOM NEPEMEHHOU, MPUMEHSS MPaBUIa
nepexo/ia OT UCXOJHOTO YPaBHEHUsS K paBHOCUIIbHOMY emy. [IpoBepsTh, sBisIeTCS
JIM YUCJIO KOPHEM YPaBHEHUS;

— IPUMEHATh rpauuecKue METOJIbl IPU PEIICHUH JIMHEWUHBIX YpaBHEHUN U
UX CUCTEM;

— noaOUpaTh MPUMEPHI Map YUCEN, SBISIOIIMUXCS PEHICHUEM JHUHEHHOTro
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YPaBHEHUS C IBYMsI [IEPEMEHHBIMU;

— CTPOHUTHh B KOOPAMHATHOM IIOCKOCTH TpaUK JIMHEHHOIO YpPaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU; TMOJIb3YSCh TpadUKOM, NPUBOAUTH HPUMEPHI pPELICHUs
ypaBHEHHUS;

— pelaTh CUCTEMbI JIBYX JMHEHHBIX YpaBHEHUHN C JIByMs MEPEMEHHBIMU, B
TOM 4HCJIe TpaUIEeCKy;

— COCTaBJATh M pEIIaTh JIMHEWHOE YPaBHEHHE WIH CUCTEMY JIMHEHHBIX
YPAaBHEHUN IO YCIOBHUIO 3aJaud, WHTEPIOPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33/]1a4y NIOJly4ECHHBIN PEe3yJIbTaT.

Koopaunarel u rpaduxkn. OyHKIIUA

— Ha KOOPJAWHATHOM MpsSMON u300pakaTh TOYKH, COOTBETCTBYIOIIHUE
3aJlaHHBIM KOOpAMHAaTaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3alUCBHIBATh YHUCIOBBIE
IIPOMEKYTKH Ha alNreOpanvyeckoM sI3bIKe;

— OTMEYaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKH I10 3aJaHHBIM KOOPAHHATAM;
CTpOUTH rpaduku TMHEHHBIX GyHKIMI. CTpouTh rpaduk QyHKIHH Y = X;

— ONHCHIBaThb C TOMOLIBIO (PYHKUUNA H3BECTHbIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHUE; LI€HA, KOJUYECTBO, CTOMMOCTH;
POU3BOAUTENILHOCTD, BpeMsi, 00BEM paboTHI;

— HAXOJIUTh 3HaYeHHE (DYHKLINUU IO 3HAUEHUIO €€ apryMEHTa;

— MMOHUMATh TpaduUecKuil criocod mpeicTaBiIeHUs U aHalIu3a HH(OPMaLINK;
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 TPapUKOB PEANIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yuciia ¥ BEIYMCICHUSA:

— HMCNOJb30BAaTh HAYaJIbHBIE NIPEJICTABICHNS O MHOXECTBE JIE€MCTBUTEIBHBIX
YHUCeJN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUM; N300pakaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOWU;

— MPUMEHATH MOHATHE ApUPMETHUECKOr0o KBaIPAaTHOTO KOPHS; HAXOAWUTH
KBa/IpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP; BBIMOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIUMX KBAApPATHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEH;

— HCIO0JIb30BaTh 3aIMCH OOJBIINX U MAJIBIX YUCEN C IOMOIIbIO JECATUYHBIX
npoOeii u creneHelt yucna 10;

AJire0OpandecKue BbIPAKCHUS:

— IPUMEHATHh [OHATHE CTENEHH C LEJIbIM II0KA3aTeJeM, BBIITOJIHATh
peoOpa3oBaHus BEIPAXKEHHM, COIEPIKALUX CTEIECHH C LEIbIM ITOKa3aTeJIeM;

— BBINIOJHATH TOXKJECTBEHHbIE MPEOOPA30BaAHMSI PALIMOHAIBHBIX BhIPAXKEHUN
Ha OCHOBE MpaBUJI IEHCTBUHN Ha/l MHOTOUJICHAMH U alre0pandecKuMu ApoOsMu;

— pacKJIabIBaTh KBAAPATHBIN TPEXWIEH HA MHOXKHTEIIN;

— MPUMEHSTH MPE0O0Pa30BaHUS BBIPAKCHHUH U PELICHUS Pa3INYHbIX 3a7a4
U3 MaTEMATHKH, CMEXXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU.

9 KUIIACC

YpaBHeHusl 1 HEpaBeHCTBA:

— peuaTh JIMHEWHbIE, KBAJPATHbIE YPABHEHUS U PALIMOHAJIbHBIE YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMY;
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— IIPOBOJUTH NPOCTEUILNE UCCIECIOBAHNS YPABHEHUN U CUCTEM yPABHEHM,
B TOM 4HCIE C NPUMEHEHHEM TIpadUyecKux MpeAcTaBleHUil (yCTaHaBIWBATh,
MMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHUI PELIEHUS, €CIIM UMEET, TO CKOJIBKO,
W 11p.);

— MEePEeXOAUTH OT CIOBECHOM (HOPMYIMPOBKHU 3ajjauu K €€ anreOpanyeckoiu
MOJENH C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUU,
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/lauyd  IOJYYEHHbIN
pe3yJibTar;

— INPUMEHATHh CBOMCTBA YHMCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH;
pelIaTh JMHEUHBbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CUCTEMBI; JaBaTh
rpauYecKyr0 WUIIOCTPALMI0O MHOXKECTBA PEIICHUH HEPaBeHCTBA, CUCTEMbI
HEPABEHCTB.

DyHKIUM:

— IIOHUMATh U UCIIOIb30BaTh (PYHKIHMOHAIbHBIE OHITHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKUE O0003HAYCHHMS); ONPEACTATh 3HAUYeHUE (YHKUIUU IO 3HAYCHUIO
apryMeHTa; ONpeaeNsTh CBOMCTBA GYyHKUIUHU O €€ rpaduKy;

o k
— CTPOUTH IpauKu dIEMEHTAPHBIX QYHKIIMA BUAA Y = oY= xt y=x3y=

Vx, y = |X|; ONIUCHIBATh CBOMCTBA YUCIOBON (DYHKLMHU 1O €€ TpaduKy.

10 KJIACC

Yuciia ¥ BBIYUCTICHUSA:

— CPaBHUBATh U YIIOPAIOYNBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YUCIIA;

— BBITIOJIHATh ApU(PMETUYECKUE JIEUCTBHUS C PAIMOHAIBHBIMUA YHCIIAMHU,
coyeras YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C
VPpalHOHAIBHBIMH YUCIIAMU;

— HAXOJWTh 3HAYEHUA CTENECHEHM C UEIbIMH MOKA3aTesIMA U KOPHEW;
BBIYUCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUN;

— OKpPYIJISITh JACHUCTBUTEIIBHBIE YHCIA, BBINOJHATH IMPUKUIKY pEe3yJibTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA:

— pelaTh JUHEWHBIC U KBAJIPATHBIE YPABHEHUS, YPABHEHHUS], CBOJSIIMECS K
HUM, IPOCTEHIIINE APOOHO-pAIIMOHANIbHBIE YPAaBHEHHS,

— pelaTh CUCTEMBI JIBYX JIMHEMHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM;

— pemaTh TEKCTOBBIC 3aJlayM anreOpandecKuM CIOCOOOM C TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIK CUCTEMBI JIByX YPAaBHEHHUH C JBYMS IIEPEMEHHBIMU;

— IIPOBOJUTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM,
B TOM YHCIIE C TPUMEHEHHEM TrpadUyuecKuX MpPeACTaBlICcHU (yCTaHABIMBATH,
VMMEET JIM YPABHEHUE WJIM CUCTEMA YPABHEHUN PELIEHUS], €CIIA UMEET, TO CKOJIBKO,
v 1p.);

— pelliaTh JUHEWHbIC HEPABEHCTBA, KBaJApAaTHbIC HEPABEHCTBA; M300pa)kaTh
pellIeHuE HEPABEHCTB HA YHMCIIOBOM MPSAMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB;

— peuarb CUCTEMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO;, M300pa)xaTh pEIIEHUE CHUCTEMbI
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HEPaBEHCTB HA YMCIIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C TOMOUIbIO CHMBOJIOB;

— MCIOJIb30BaTh HEPABEHCTBA IIPH PEIIEHUH Pa3IMYHbIX 3a/1a4.

DOyHKUMU:

— pacrno3HaBaTh (PYHKUMU HM3y4YEHHbIX BUIOB. Iloka3biBaTh cxemMaTH4eCKH
pacrnoioKeHUe Ha KOOPJAMHATHOM MIIOCKOCTH rpadukoB QpyHkiui Buaa: y = kx,

k
y=kx+by=-y= ax? + bx + ¢,y = x%, y = Vx, y = [X| B 3aBUCHMOCTH OT

3HaYeHUH K03(pPUIMEHTOB; ONUCHIBATh CBOWCTBA (QYHKIUH;

— CTPOUTh U U300pakaTh CXEMaTUUECKHU I'paUKU KBaJpaTUUHBIX (YHKIIHM,
OINUCHIBAaTh CBOMCTBA KBaIpaTUUHBIX (PYHKIUH 1O UX rpadukam;

— pacmo3HaBaThb KBaJpaTUUHYI0 GQYHKIUIO 10 ¢opMylie, NPUBOAUTH
IpUMEpPHI KBaIpaTUUHbIX (YHKIUN U3 peaabHOU KU3HU, PU3UKU, TEOMETPUH;

Apudmerndeckass U reOMeTPHYECKAsA IPOrPECCHH;

— pacmo3HaBaTh apUPMETUUYECKYI0O M T€OMETPUUYECKYIO0 MPOTPECCHU MpHU
pa3HBIX CIIOCO0axX 3a/1aHus;

— BBINOJHATH BBIYHMCICHUS C HCIONb30BaHHEM (OPMYyN 7-TO  4JIeHA
apuPMETUUECKOI 1 T€OMETPUUECKOU TPOrPECCUil, CyMMbI IEPBBIX 71 YJICHOB;

— M300paXkaTh WIECHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPJMHATHOMN
IJIOCKOCTH;

— pelmaTh 3aJa4M, CBSI3aHHbIE C YMCIOBBIMU MOCIE0OBATENIbHOCTAMU, B TOM
quciIe 3a/1a4d U3 peabHOM JKHU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBBIX
TEXHOJIOTHH).



TemaTu4eckoe NIIAHUPOBAHUE

Tematuueckoe mIaHUPOBAHUE MO aNredpe MpeCTaBIeHO Mo rogam ooydenus (7—10 kmacchr).

OCHOBHBIE BUIBI JESATEIBHOCTH 00YYAIONINXCs IEPEUNCICHBI TPH U3yUYEHUH KaXI0H TEMbl U HAMIPABJICHBI HAa TOCTH)KEHUE
IUTAaHUPYEMBIX pe3ynbTaToB oOydeHus. [lepedeHb BUAOB NEATEIBHOCTH MOXKET OBITh paCIIUPEH WIM COKpAII€H — C YYETOM
BO3MOKHOCTEH 1 OTpaHUUEHUI 00ydyaronuxcs, 00yCIOBICHHBIX CTPYKTYPOH HapyIIEHUs TIPH TIIyXOTE.

7 KJIACC

OO0uree xkommuecTBo 4acoB — 102 gaca.

Tembl OcHoOBHOe coiep:KaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4aK0IIMXCS
(TeMaTH4YecKue
0JI0KH/MOYJIN)
Yucaa u | [ToHsTHE palMOHATBEHOTO YKCIIA. B meuenue yuebnoco 2o0a: MOHUMAaTh, MPUMEHATH B CaMOCTOSITENBHON peuw,
BbIYUCJICHUS. Apudmernueckue JeNUCTBUS C | BOCIIPUHUMATH (CITyXO3PUTEIHHO /WK Ha CIIyX C YYETOM YPOBHS CIIyXOPEUEBOTO
PanunoHanbHble | pallMOHAJIBHBIMU YHCIIAMH. pa3BUTHS 00YYAIOIIMUXCS) U JOCTaTOUYHO BHSATHO U €CTECTBEHHO BOCIPOU3BOAUTH

qucjaa (25 u)

CpaBHeHue, ynopsa04MBaHie pallMOHAIbHBIX
qyucen.
CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM.

Pemenne ocHOBHBIX 3agadu Ha JpoOw,
MPOLICHTHI U3 peaJTbHON MPAKTUKHU.
[Ipu3Hakn  genuMocTH, Pa3joKEeHHs  Ha

MHOXXUTCJIN HATYPaJIbHBIX YHUCCII.
Peanbubie 3aBucumoctu. [Ipsmas u oOpatHas
MIPONOPLUOHAIIBHOCTH.

TEMaTUYEeCKYI0 ¥ TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TakKe JEKCUKYy IO
OpraHu3anu y4eOHOW JeATENbHOCTH. BBIMONHATE (QOHETHYECKYIO 3apsKy.
Hcnonb3oBath  makTwibHY!O — (YCTHO-AAKTWIIBHYIO  pedb) B KadecTBe
BCIIOMOTATEJILHOTO CPENICTBA OOIICHHSI.

Ilo oxoHuanuu xadxcool yyeOHOU yemgepmu. BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOANTh TEMATHYECKYI0 M TEPMHUHOJOTHYECKYIO JIEKCUKY Yy4eOHOM
JTUCIHMILTAHBIL, @ TAK)KE JIEKCUKY 110 OpraHU3aIH YIeOHOU e TEIEHOCTH.
CuctematusupoBaTh M oOoramarth 3HaHUS 00 OOBIKHOBEHHBIX W JECATUYHBIX
IpoOsIX.

CpaBHHMBaTh W YIOPSAOYMBATH JIpOOH, TPEeoOpa3oBbIBas MPH HEOOXOIUMOCTH
JEeCATHYHBIE JpOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JCCATHYHBIC, B
YaCTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOb.

[TpumeHsaTH pazHo0Opa3Hbie CIOCOOB U MPUEMBI BHIYHCIICHUS 3HAUCHUH APOOHBIX
BBIpA)XCHUH, COIEPKANIMX OOBIKHOBEHHBIC M JIECATHYHBIC NPOOU: 3aMEHATH IPH
HEOOXOUMOCTH  JECATHUYHYIO JpoOb OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
NECATUYHOW, NPHBOAUTH BBIpAKECHHE K ¢dopme, HambOosee ymoOHOW s
BBIYHCIICHUH, TPE0OPa30BhIBATh APOOHBIC BHIPAKEHUSI HA YMHOXKEHUE U JICIICHUE
JECATUYHBIX APOOEH K JEHCTBUSAM C LEIBIMHA YHCIIaMH.

[TpuBOIUTL YHWCIOBBIE U OYKBEHHBIE TNPUMEPHl CTENEHH C HATypaIbHBIM
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MoKa3areneM, OOBSCHsS 3HAYEHUS OCHOBAHMS CTETMEHHM M TOKAa3aTeNsl CTETCHH,
HAXOJUTh 3HAUEHUS cTerneHell Buaa a™ n (a — moboe panroHaIbHOE YHCIO, 1 —
HaTypaJIbHOE YHCIIO).

[ToHuMaTh CMBICT 3amMCH OOJBIIUX YHCET C MOMOIIBIO JECATUYHBIX ApoOei u
crenenert yucna 10, MpuMEHSTh UX B pEajbHbIX CUTyallUsIX.

[IpuMeHATh TPU3HAKU JETUMOCTH, PA3JIO0KEHUS HA MHOKUTENIU HATypalbHBIX
quCcel.

Pemarp 3amaum Ha YacTH, MPOIEHTHI, MPOMOPIHMH, HA HAXOXKIEHUE ApoOHU
(mporieHTa) OT BEIWMYMHBI W BEIMYMHBI 1O €€ napodw (TpoleHTty), apodu
(mpoueHTa), KOTOPBI COCTaBJISET OAHA BEJIWYMHA OT Jpyrou. I[lpuBoauTs,
pa3bupath, OLIEHWBAThH PA3IMYHBIEC PEIICHUS, 3aITUCH PEIICHUI TEKCTOBBIX 3aau.
PacniosHaBaTh ¥ OOBACHATH, ONHMpasCh  HAa  ONPEACTCHUS,  HPSAMO
MPOMOPLUOHANIbHEIE M OOpaTHO MPOMOPLHMOHANBHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU; MIPUBOAUTH MPUMEPHI 3TUX 3aBUCUMOCTEH U3 PEalIbHOrO MHpa, U3
IPYTUX Y4EOHBIX MPEIMETOB.

Pemarh mpakTHKO-OpUEHTUPOBAHHBIC 3a7a4d HA JAPOOHU, MPOIEHTHI, MPSMYIO U
00paTHYIO MPONOPIHOHATBHOCTH, TPOTIOPLIUH.

Anredpanuyeckue
BbIpazkeHust (27

4)

bykBeHHble  BeIpaxkeHusd.  IlepemeHHBbIE.
JomycTumble 3HAYEHUS IIEPEMEHHBIX.
DopMyIIBL.

[IpeobpazoBanre OyKBEHHBIX BBIPAKCHHI,
pacKphITHE CKOOOK WM MPUBEICHUE MOJO00HBIX
ClIaraeMbIX.

OBnagers anreOpandeckoil TEPMHUHOJIOTHEH W CHMBOJIMKOH, MPUMEHSATH €€ B
Ipolecce OCBOEHUsI yUeOHOro MaTepuaia.

HaxonuTh 3HaueHHss OYKBEHHBIX BBIPQXECHHUH NPHU 3aJaHHBIX 3HAYCHUSAX OYKB;
BBINOJIHATH BBIYMCICHUA 1O (hOpMYyJIaM.

BrimonHATe mpeoOpa3oBaHusi LENOT0 BBIPAKEHUS B MHOTOYWICH MPHUBEICHUEM
MOAOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

CpolicTBa  CTENEHM C  HATypaJbHBIM | BBINONHATE YMHOKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
ITOKA3aTeJIEM. IPUMEHATH (OPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.
MHOrouIeHSI. Cnoxenue,  BbluuTaHue, | OCyLIECTBIATh Pa3JI0KEHUE MHOTOUYJIEHOB HAa MHOXHTENIU IyTEM BBIHECEHUS 3a
YMHOKEHHUE MHOTOYJICHOB. @®opMyJibl | CKOOKH OOILIEr0o MHOXHTENS, HPUMEHEHHs (OpMyJbl Pa3HOCTU KBaJApaToB,
COKpAIIEHHOTO yMHOXEHHUs. Pasznoxkenue | popmy COKpaI€HHOTO YMHOKEHHUS.
MHOTOYJICHOB Ha MHOKHUTEJIH. [TpuMensaTh MpeoOpa3oBaHME MHOTOWIEHOB JJIsl PELICHUs PA3JIMYHBIX 3ajad U3
MAaTE€MAaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.
3HAKOMUTHCS C UCTOPUEN Pa3BUTHS MATEMATHKH.
YpaBHeHus U | YpaBHEHUE, [paBUiIa npeoOpa3oBanus | Pemath JMHEHOE YypaBHEHHWE C OJHOM TNEPEeMEHHOW, NpUMEHsSS TNpaBUIIa

HepaBeHcTBa (20

ypaBHEHHUS, PABHOCUJILHOCTh YPaBHEHUH.

nepexo/ia OT UCXOJAHOTO YPaBHEHHUS K PaBHOCHJIBHOMY eMy 0oJiee MPOCTOro BUAA.
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JIuneliHOE ypaBHEHUE C OJHOW IIEPEMEHHOM,
peuieHue JMHEHHBIX YpaBHEHMU. Pemenue
3a/1a4 ¢ MOMOUIbIO YPaBHEHUM.

JIuneliHOE ypaBHEHME C IBYMs IEPEMEHHBIMHU
U ero rpaduxk.

Cucrema [ByX JHMHEMHBIX YypaBHEHUH C
JBYMsI [IEPEMEHHBIMHU.

Pemienne cucreM ypaBHEeHUM CcrocoOom
MIOJICTAHOBKHU M CITIOCOOOM CIIOKEHHS.

IIpoBepsTs, sIBISETCA 1 KOHKPETHOE YUCIIO KOPHEM YpaBHEHHUS.

[TonGupath mpuMepsl nap 4Kuce, ABISIOUUXCA PEUIEHUEM JIMHEHHOTO YpaBHEHUS
C IByMs IEPEMEHHBIMH.

CTtpouTh B KOOPAWHATHOHN IUIOCKOCTH TpauK JHMHEHHOTO YpaBHEHUS C IBYMS
NEepPEMEHHBIMHU; MOJIB3YSICh IPauKOM, IPUBOAUTH PUMEPHI PELLICHUS YPAaBHEHMUS.
Haxomute pemeHne cucTeMbl JBYX JIMHEWHBIX YpPaBHEHUHM C  JByMs
IIEPEMEHHBIMH.

CocTaBnaTh U pelaTh ypaBHEHUE WM CHUCTEMY YpPaBHEHUI MO YCIOBHIO 3aJauH,
UHTEPIIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJayd  IOJYYEHHBIN
pE3yJIbTAaT.

Koopaumnarsl u
rpaguku.
Oyuknum (24 4)

KoopannaTa Touku Ha npsiMoii.

Uucnossle npoMexyTKH. PaccrosHue Mexay
JBYMSI TOUYKaMH KOOPAMHATHOHN NMPSIMOH.
[IpsmoyronpHass cucTemMa KOOpAMHAT Ha
miockoctu. Ilpumepsl rpadukoB, 3aJaHHBIX
¢bopmynamu. UrteHue rpaduKOB pearbHBIX
3aBUCUMOCTEH.
[onsatne  QyHKIUM.
CaoiicTBa (QyHKIHH.
Jluneiinast ¢ynkuums. Iloctpoenue rpaduka
nuHeitHo  ¢yHkumu. 'paduk  dyHKUMK

y = |x].

I'padux  pyHKUMH.

Ha xoopaunaTHON mpsMoi H300pa’kaTh TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJAWHATaM, JIy49H, OTPE3KH, MHTEPBaJbl; 3aMUCHIBATh MX HA ajlreOpandecKoM
SI3BIKE.

OTMmeyath B KOOPIMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIWHATAM;
CTpPOUTHh TpaUKH HECIOXKHBIX 3aBHCHUMOCTEH, 3alaHHBIX (opMyliaMH, B TOM
YHCIIe ¢ TOMOIIBIO IH(POBBIX Ta00paTOPUH.

[TpumeHsITh, U3ydaTh MPEUMYIIECTBA, WHTEPIPETHUPOBATH rpaduueckuil crocod
MIPEJICTABJICHISI M aHAIM3a Pa3HOOOPa3HOM KU3HEHHOW HH()OPMAIIHH.

OcBauBath oHATHE (QYHKIIUH, OBIaI€BATh (DYHKIIMOHAIBHON TEPMUHOJIOTHUEH.
Pacrio3naBate nuHEHHYI0 QYHKOUIO y = kx + b, onuchiBaTh €€ CBOWCTBa B
3aBHCHMOCTH OT 3Ha4eHHI K03 PUiireHToB k u b.

Ctpouts rpaduku TuHEHHON QyHKIMH, QyHKIHMA Y = |X|.

Hcnonb3oBate 1mudpoBbIE pecypchl A MOCTPOCHUS TpadukoB (QYHKUUN H
W3y4YeHUs: HuX CBOWCTB. [IpUBOAWTH NOpHUMEPHI JUHEUHBIX 3aBUCUMOCTEN B
peabHBIX MPOIECCAX U SBICHHUSX.

IloBTOpEHHE W
00001eHne (6 4)

[ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB
Kypca 7 kiacca, 00001eHIe 3HAaHUH.

BbiOupare, NpUMEHATh OLIEHUBATh CIIOCOOBI CPaBHEHMs 4YMCEJ, BBIUUCIICHUI,
npeoOpa3oBaHuil BBIPAKEHUMN, PEIICHUS YPABHEHUIA.
OcCylIeCTBISITh CAMOKOHTPOJIb ~ BBINIOJHAEMBIX JICHUCTBHM U
pe3yJbTaTa BRIYUCICHUN, TPeoOpa3oBaHMii, TOCTPOCHUH.
Pemarp 3amaunm U3 peanbHOW JKM3HM, NPUMEHATh MAaTECMAaTHYECKHE 3HAHWS IS
pelIeHns 3a/1a4 U3 IPYTUX [IPEIMETOB.

Pemiate TeKCTOBBIE 33/1a4H, CPABHUBATh, BEIOUPATh CIIOCOOB! PELICHHUS 3a0a4H.

CaMOTIPOBEPKY
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8 KVIACC

OO011ee KOJIMUYECTBO YacoB — 6& 4acos.

Tembl OcHoOBHOe coiep:KaHue OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4aI0IIMXCS

(TeMaTHYecKHe

0JI0KN/MOYJIH)

Yucaa u | KBajpaTHblil KOpeHb U3 YHCIIA. B meuenue yuebmoco 200a: TOHMMAaTh, NPUMEHATH B CAMOCTOSITEILHOW peuw,

BbIYUCJICHUS. [lonatne 00 wuppanMOHATBFHOM YHCIE. | BOCIPUHUMATE (CIYXO3pUTENIbHO U /WM Ha CIyX C Y4ETOM YPOBHS CIyXOpPE4eBOTO

KBaapartubie JecsaTtnunsbie NpUOIKEHUS | pa3BUTHS OOYYalOIIMXCS) M JIOCTAaTOYHO BHSATHO U E€CTECTBEHHO BOCHPOU3BOAUTH

KOpHH (22 4) UPPALMOHAIILHBIX YUCEIL. TEMATUYECKYI0 U TEPMHUHOJOTMUYECKYIO JIEKCUKY, & TaKK€ JIEKCUKY 110 OpraHM3aluu
HevictBurenbuble  uyncia.  CpaBHEHHE | yUeOHOW  JCATENBHOCTH. BBIMOMHATE (oHETHYECKyI0 3apsaky. Mcmonms3oBath

JNEHCTBUTENLHBIX YHCETT.
ApudmeTndeckuii KBapaTHBIN KOPECHb.
VpaBHeHue Buja x2 = a.

CpoiicTBa apu(PMETHYECKUX KBAJAPATHBIX

kopHeil.  [IpeoOpa3zoBaHMe  YHCIOBBIX
BBIPQXECHUM, COJIEp)KaluX KBaJpaTHbIE
KOpPHH.

JNAKTWIbHYIO (YCTHO-JAQKTWJIBHYIO peub) B KadyeCTBE BCIIOMOIAaTENIBHOIO CpENCTBA

001IEeHYS.
Ilo oxowuanuu Kaxcoou yueOHOU yemeepmu. BOCIPUHUMATh Ha CIyX U
BOCIPOU3BOJNTh TEMAaTHYECKYI0 W  TCPMHHOJIOTHYECKYIO JIGKCHKY  y4eOHOM

JMCHUIUIMHBI, a TAKXKE JICKCUKY 10 OPraHU3aIUK YICOHOH e TSIbHOCTH.
dopmyupoBaTh ONpEACICHHE KBaJApPATHOIO KOPHS U3 4YHCiIa, apupMETHYECKOTO
KBaJ[paTHOT'O KOPHSI.

[TpuMeHSATh Omepanuio W3BJACUCHHUS KBAaJPATHOTO KOPHSA W3 YHWCIA, UCIOJIB3YS MpU
HEO0OXOIUMOCTHU KaTbKYJISTOP.

OreHUBaTh KBaAPaTHBIE KOPHHU IEJIBIMU YUCIIAMHU U JCCITUIHBIME JPOOSIMHU.
CpaBHHBATH U YIOPSI0YHUBATH PAIMOHAIBHBIC U UPPAIIMOHATIBHBIC YHCIIA, 3aITUCAHHBIC
C MTOMOIIIBIO KBAIPATHBIX KOPHEH.

Hccnenosars ypaBHEHHE X2 = a, HAXOJUTh TOUHbIE, IPUOIMKEHHBIE KOPHU ITpH a > 0.
HccnenoBaTh CBOMCTBA KBaApaTHBIX KOPHEH, MPOBOJS YHCIOBBIC SKCICPUMEHTHI C
HCIIOJIb30BAHUEM KAIbKYIATOPa (KOMITBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(METHUCCKUX KBaJPATHBIX KOPHEH; MPUMEHATh HX IS
npeoOpa30BaHUs BHIPAKEHHIA.

BoimonHATs  TipeoOpa3oBaHUs  BBIPAKCHHM, COMACPXKAIIMX  KBaapaTHBIC
BeipakaTh niepeMeHHbIC U3 TEOMETPUUECKUX M (PU3UUECKUX (HOpMyI.
BbIunciiaTh 3HaYCHUST BBIPAKEHUI, COMEPIKAIINX KBAJAPATHBIC KOPHU, UCIIONB3YS MPU
HEOOXOAMMOCTH KaJbKYJISATOP.

Vcnonp30BaTh B X0Ji¢ PEIICHUS 3a7ad dJCMEHTapHbIC NPEACTABICHHS, CBS3aHHBIC C

KOpHHU.
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NpUOINKEHHBIMY 3HAYEHUSMU BEJTUYMH.
3HAKOMUTHCS C UCTOPUEN pa3BUTHS MaTEMATHKHU.

Yucaa "
BBIYHCJICHHS.
Crenenn c
HeJbIM

nokasarejiem (11

)

CTGHGHB C LICJIBIM ITOKAa3aTCJICM.
CrangapTHas 3alKcCh YKCIa.

Pa3mepbl 00BEKTOB OKpYKAIOIIETO MHpPA
(ot 3JIEMEHTAPHBIX YaCTUII o
KOCMUYECKUX OOBEKTOB), MIUTEIBHOCTH
MIPOIIECCOB B OKPYKAIOIIEM MHpE.
CBoiicTBa CTENIEHH C IIEJIBIM ITOKa3aTeIIeM.

@opMyIMpPOBATH OIIPENEICHUE CTEIIEHHU C LEIbIM ITI0KA3aTEIEM.

ITpencraBnsaTh 3anuch OONBIIMX M MajlbIX 4HMCel B cTaHZAapTHOM Bujae. CpaBHMBAThH
4KClla ¥ BEJIMYMHBI, 3aIIMCaHHbIE C MCIIOJIb30BaHUEM cTeneHu 10.

Hcnonp30BaTh 3alUCh YHUCEN B CTAHAAPTHOM BHJIE Ul BBIPAXEHHUS pPa3MeEpOB
00BEKTOB, JUTUTEIBHOCTH IPOILIECCOB B OKPYKAIOILIEM MHUPE.

®opMmynupoBaTh, 3alUCBIBATE B CUMBOJMYECKOM (opMe U  HUIIOCTPUPOBATH
IIPYMEpPaMU CBOMCTBA CTENEHU C LIEJIBIM IIOKA3aTEIIEM.

[IpumeHsTh CBOMCTBa CTENEHU JUIsl MPeoOpa3oBaHMsI BBIPAKEHUH, COAEpIKALIUX
CTETNIEHHU C LENBIM IOKa3aTeseM. BBINOIHATh NEHCTBHSA C YMCIAaMU, 3alIMCAaHHBIMU B
CTaHJIaPTHOM BuJ€ (YMHOXKEHHE, JEICHNE, BO3BECHHUE B CTENIEHB).

Aareopanuyeckue | KBagpatneiii  TpéxwieH. Pasnoskenue | Pacno3HaBaTh KBaJpaTHBIM TPEXWIEH, YCTAHABIMBATH BO3MOXHOCTh €r0 Pa3IOKEHUs
BbIPA/KEeHUSI. KBaJPaTHOTO TPEXUJIEHA HA MHOKUTEIIH. Ha MHOHTEIIH.
KsaapaTublii PacknanpiBaTh Ha  MHOXUTENM KBAAPATHBIA TPEXWIEH C HEOTPULIATEIbHBIM
TpéxuiieH (7 4) JUCKPUMUHAHTOM.
Aareopanyeckne | AnreOpanueckas ApoOb. Jlomyctumble | 3anuchiBaTh — anreOpanueckne BbpaxkeHHs. HaxomuTe o0macTe — ompeseneHus
BbIPAKEHUSI. 3HAUEHHsI TMEPEMEHHBIX, BXOIAIIMX B | PAlMOHAIBHOIO BBIPAKEHUS.
Adredpanyeckas | anreOpandeckue BblpakeHUs. OCHOBHOE | BBIMOMHATH YMCIIOBBIE MOJCTAHOBKHA M BBIYMCIATH 3HAYCHHE APOOH, B TOM YHUCIE C
ApooOb (22 4) CBOMCTBO anredpanvecKkoi TpOOH. | TOMOIIBIO KAJBKYJISATOPA.
Coxkparenue Apooei. dopMyTUpPOBaTH OCHOBHOE CBOMCTBO anreOpamueckoil ApoOW M MPUMEHSTH €ro s
CrnoxeHue, BBIYMTaHUE, YMHOXXCHHE U | MpeoOpa3oBaHUs ApoOCi.
JIEJIEHNE anreOpanyecKux npo6eit. | BeImomHATh AeiicTBUS ¢ anredpanyecKuMu JpoosMu.
[IpeoOpazoBanue BeIpakeHUH, | [I[pumeHsaTs mpeoOpa3oBaHMsi BBIpXEHUW JUIsl  pelIeHUs 3amad.  BeIpaxarth

coJepxalux anredOpandeckue Jpoou.

nepeMeHHnbie u3 (Gopmyn ((HU3HUECKUX, TEOMETPUUYECKUX, OIMHCHIBAIONINX OBITOBBIC
CUTYAINH).

IloBTOpeHue wu
00001menue (6 4)

[ToBTOpEHNE  OCHOBHBIX TOHITHA U
METOJOB Kypca 8 Kkiacca, 0000IeHne
3HAHUH.

BeiOupars, NOpUMEHSATh OLIGHUBATH CHOCOOBI CpPAaBHEHMS YHWCEN, BBIYMCICHUH,
npeoOpa3oBaHM BRIPAXKEHUH, PEIICHUS YPaBHEHUN.

OCy1LIECTBIISITH CAMOKOHTPOJIb BBIIOJIHSEMBIX JEHCTBUN U CaMONPOBEPKY pe3yjbTara
BBIYUCIICHHH, PpeoOpa3oBaHUM, TOCTPOCHUIA.

Pemiate 3aa4u U3 peaHLHOﬁ JKU3HHU, TNPUMCHATH MATCMATUUYCCKHUC 3HAHUA JIA
pelIeHus 3a/1a4 U3 IPYTuX MpeIMETOB.

Pemate TEKCTOBBIE 33/1a4H, CPABHUBATH, BEIOUPATH CIIOCOOBI PELICHHUS 3a0a4H.
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9 KJIACC
OO011ee KOJIMUYECTBO YacoB — 6& 4acos.

Tembl (TeMaTHUYECKHUE

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

0J10KH/ MOy 1H)
YpaBHenust u | KBanpartHoe YpaBHEHUE. Henonuoe | B meuenue yuebnoeo 200a: TOHUMAaTh, MPUMEHSITh B CAMOCTOSITEIHLHOM
HEepPaBEeHCTBA. KBaJpaTHOE ypaBHEHUE. peuH, BOCIPUHUMATh (CIYXO3PUTEIbHO W/WIM Ha CIyX C y4€TOM YpOBHS
KBaaparubie dopmyna KOpHEH KBaJpaTHOTO YPaBHEHHS. | CIyXOPEYEBOTO pAa3BUTHUA OOYYAIOIIMXCS) M JOCTATOYHO BHSTHO U

ypaBHeHus (17 1)

Teopema Buera.

Pemenne  ypaBHEHHH,  CBOJAINUXCSA K
KBaJIpaTHBIM. [Ipocreiimue IpoOHO-
paloHaIbHbIE YPAaBHEHUS.

PemieHne TEKCTOBBIX 3alad C IOMOILBIO
KBaJPaTHBIX YPAaBHECHUM.

€CTCCTBECHHO BOCIPOU3BOAMTh TEMATUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alid y4eOHOH JesTeIbHOCTH.
BeimonHaTe GoHeTHUeCKyr0 3apsiKy. Mcnonp3oBaTh JaKTHIBHYHO (YCTHO-
JAKTUIIBHYIO PEeUb) B KAUECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSI.

Ilo oxonuanuu xadxcooii yuebHOU uemeepmu: BOCIHPUHUMATb Ha CIyX U
BOCITIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOI
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY [0 OpraHu3alui y4eOHOH e TeIbHOCTH.
PacriozHaBath KBaJpaTHbIE YpaBHEHUS.

3anuceiBaTh  (QOpMYJy KOpPHEH KBaJApaTHOTO ypaBHEHHUS; pellaTh
KBaJApaTHBIC YPABHCHHA — IIOJIHBIC U HC ITOJIHBIC.

[IpoBOaUTE MpOCTEMIIINE UCCIEAOBAHUS KBAAPATHBIX YPAaBHEHUH.

Pemrats YpaBHCHUA, CBOIAIIINECS K KBaJApaTHbIM, C IIOMOIIIBIO

npeoOpa30BaHMM U 3aMEHOM TIEPEMEHHOM.

Habmiogate 1 aHanu3upoBaTh CBI3b MEXAY KOPHAMH U K03 duumeHramu
KBaJIPaTHOTO YPaBHEHHS.

dopmynupoBaTh TeopeMy Buerta, a Takxke oOpaTHyI0 Teopemy, IPUMEHSTh
9TH TEOPEMBI [UIS PEIIeHHS 3a1a4.

Pemate TeKCTOBBIE 337audl anreOpandecKkuM CIIOCOOOM: MEpPEXOIUTh OT
CIIOBECHOM (DOPMYIMPOBKH YCIIOBHS 33a4M K anreOpamdeckoil MoJernu
nyTéM COCTaBICHHMS YypaBHEHHs; pellaTh COCTABICHHOE YpPaBHEHUE,
MHTEPIIPETHPOBATH PE3YJIbTAT.

3HaKOMHTbHCS C HICTOPUEH Pa3BUTHS alIreOphl.

YpaBuenus U
HEPaBEHCTBA.
Cucrembl ypaBHeHHIl

JIuneitHoe ypaBHEHUE c JIBYMsI
NEpEeMEHHBIMH, €ro Tpapuk, MPUMEpPHI
pelleHUs] YpaBHEHUH B II€JIbIX YHCIIaX.

PacniosnaBaTh JINHEHHBIE YPaBHEHHUS C IBYMs IEPEMECHHBIMHU.
Crpoutb rpaduKky JUHEWHBIX YpaBHEHUH, B TOM 4YHCIE HCIOIb3Ys

1M (POBBIE PECYPCHI.
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(154) Pemenne cucreM AByX JIMHEWHBIX ypaBHEHMH | PaznuuaTre napasuienbHble U MEPECEKAIOMECS IPSAMBIE 110 UX YPaBHEHHUSM.
¢ aByms nepemeHHbIMU. [Ipumepsl pemeHns | Pemarte cucTeMbl ABYX JIMHEWHBIX YPaBHEHHHW C JIByMsl II€PEMEHHBIMHU
CUCTEM HEJIMHEHHBIX YPAaBHEHUN C JBYMs | TIOJCTAHOBKOW U CIIOKEHHEM.
[IEPEMEHHBIMU. Pemate mnpocreiimme cuUCTEMBl, B KOTOPBIX OJHO W3 YyPAaBHEHUN HE
I'paduueckass MHTEpHpeTalUsi YpPaBHEHUS C | SIBJIAETCS JTUHEWHBIM.
JIByMs TIEPEMEHHBIMU U CUCTEM ypaBHeHUH ¢ | [IpuBoauTh rpaduyeckyro MHTEPIPETALMIO PEIICHUSI YPaBHEHUS C ABYMsI
JByMSl TIEPEMEHHBIMH. IIEPEMEHHBIMH U CUCTEM YPaBHEHUI C JBYMsI IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3amad ¢ TIOMOIIBIO | PemaTh TeKCTOBBIE 3a/1aun anreOpandecKiuM CrocoOoM.
CUCTEM YPaBHEHM.
YpaBuenus U | YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. @opMyIMpPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WIIIOCTPUPOBATh UX HA
HepaBeHCTBA. HepaBeHCTBO ¢ OJHOH  NEpPEeMEHHOMW. | KOOPAUHATHOM MPSAMOIi, JOKa3bIBaTh aareOpanyecKu.
HepagencrBa (14 1) JInnelinbie HEPaBEHCTBA c onHou | [IpuMeHATh CBOMCTBA HEPABEHCTB B XOJ€ PELICHUS 3a/1a4.
nepeMeHHO U ux peumieHue. Cuctemsl | Pemath nuHeHbIe HEpaBEHCTBA C OJHOM TNEpEeMEHHOH, H300paxarhb

JIMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN
U UX PEILLICHUE.

N3o0paxenue perieHus JTUHEHHOTO
HEPABEHCTBA M HUX CUCTEM HA YHUCIIOBOU
IPSIMOM.

pEllICHNE HEPABEHCTBA HA YHUCIOBOW MPAMOIA.
Pemath cuctembl JTMHEMHBIX HEPABEHCTB, M300paxaTh PEUICHHE CHCTEMbI
HEPaBEHCTB HA YMCJIOBOU MPSMOM.

@®yukuuu. OCHOBHbBbIE
noHaTus (6 4)

[Monsitue Qynkumu. OOGIacTh ONpENeICHUS U
MHOXECTBO 3HaueHU QyHKIUU. CrocoOsI
3aaHus QYHKITHIA.

I'padux ¢ynkumm. CBoiicTBa (PyHKIHH, HX
otoOpakeHHe Ha rpaduke.

Hcnonp3oBath GyHKIMOHATIBHYIO TEPMUHOIOTHUIO U CUMBOJIUKY .
Beruucnsate  3HaueHus — QyHKuud, 3amaHHbIX  Qopmymamu  (Tipu
HEOOXOJIMMOCTH  HCIIOJIb30BaTh  KAJIBKYJIATOP); COCTABISATh TaOIMIIBI
3HAYCHUH (PYHKITUH.

Crpoutb 1o Toukam rpauxu QyHKIHA.
OnuceiBaTh  CBOWCTBA  (PYHKIIMU  Ha
NpEeCTaBICHHUS.

Hcnonp30Bath GyHKIMOHATIBHYIO TEPMHUHOIOTHAIO U CHMBOJIUKY .
HccnenoBats mpuMepsl rpaduKoB, OTPAKAIOIIUX pPEabHbIE MPOIECCH U
sBNeHusA. [IpUBOIUTH TpUMEpHl TPOLECCOB M SBJICHUH C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonp30BaTh KOMITBIOTEPHBIE TPOTPAMMBI ISl TTOCTPOCHUS TpaduKOB
GYHKIMI 1 U3yYeHHsI UX CBOWCTB.

ocHOoBe €€ rpaduuecKoro

®yukuuu. Yucaosbie
dyuxkuun (10 )

Utenne m moctpoeHue TpadukoB (QyHKITHIL.
[Tpumeps! rpadukoB GYHKLIUH, OTpasKaIOLINX

PacrosnaBate BuIbl m3ydaembix GyHKOuH. [loka3piBaTh cXeMaTHYECKU
NOJIOKEHUE Ha KOOPAMHATHOW TNIOCKOCTH TrpadukoB QYHKIMHA BUAA: Y =
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peabHBIC MPOIECCHL.
DYHKIWK,  ONKMCHIBAIOIIAE  MPAMYIO |
00paTHYO MPOMOPIMOHATBHBIE 3aBHCHMOCTH,
ux rpaduxu. ['unepbona.

I'padux pyHkmYu y = x2.

Oyukmnn y = x2, y = 23,y = Vx, y = |x[;
rpaduyecKoe pelieHre YpaBHEHUH U CHCTEM
YPaBHEHHUH.

x%y=x>y=vx,y=xl.

Hcnons30Bath  (QyHKIMOHATBHO-TpAQUYECKAE  MPEICTABICHHUS IS
pELIEHHs ¥ UCCIIEI0BaHMs YPaBHEHHUI H CHCTEM YPaBHEHHIA.

[MpumeHsATh HUPPOBBIC PECYPCHI IS TOCTPOSHHUS TPaGUKOB QyHKIIUHA.

IToBTOpPEHME
00001eHne (6 4)

[ToBTOpEHHE OCHOBHBIX MOHATHA U METOJIOB
KypcoB 7, 8, 9 kinaccoB, 00001IeHIEe 3HAHMIA

BeiOupare, NpUMEHATb, OLEHUBATh CIIOCOOBI  CpaBHEHHUS
BBIYUCIICHUH, TIPe0Opa30BaHMI BbIpAKECHUH, pEILICHHS ypaBHEHHIA.
OcCylIecTBIATh CAMOKOHTPOJIb BBIMOJHAEMBIX JEUCTBUH U CaMOIIPOBEPKY
pe3yJibTaTa BRIYUCICHUN, TPeoOpa3oBaHmii, TOCTPOCHUH.

Pemats 3amaun U3 peanbHOW KXU3HU, IPUMEHATh MATEMATUYCCKUE 3HAHUS
JUIsl pELIEHNUs 3a1a4 U3 IPYTUX IPEIMETOB.

Pemate TekcroBble 3anauM, CpaBHMBATH, BBHIOMPATH CIIOCOOBI pEIICHUS
3a/1a4U.

qucell,
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10 KVIACC
OO011ee koImuecTBO 4acoB — 136 4acos.

Tembl (TeMaTHYecKHe

OcHoBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

0JI0KH/MOYJIH)

Yucaa u | PanonaneHple  4uclia, UppanMoOHANbHBIE | B meyenue yuebHoco 200a: TOHUMATh, NPUMEHSTh B CaMOCTOSATEIBbHOM
BbIYHCJICHUS. 4YHUCIIa, KOHEYHbIE u OECKOHEYHBIE | peuM, BOCIPUHUMATH (CIYXO3pUTEIbHO W/WIK Ha CIyX C y4€TOM ypOBHS
JelicTBUTEIbHBIEC JIECATUYHBIC apoOwu. MHOXeCTBO | CITyXOpEeueBOro pa3BUTHA OOy4alOMIMXCs) W JOCTaTOYHO BHATHO U
yuciaa (13 4v) JEMCTBUTENIBHBIX YWCEN; JEHCTBUTEIBHBIE | €CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYI0 W TEPMHUHOJOTHYECKYIO

grclia Kak OECKOHEUYHBIE JECSATHYHBIC IPOOH.
B3aumHO 0HO3HAYHOE COOTBETCTBHE MEXIY
MHOXCECTBOM ,Z[GI\/JICTBI/ITCJIBHBIX qucel n
MHO>KE€CTBOM TOYEK KOOPJUHATHOUN MPSIMOM.

CpaBHeHue JNEHCTBUTEIbHBIX YHUCen,
apupMeTUIECKHE NEHCTBUSA c
HeﬁCTBHTCHBHBIMH YUCJIIaMHU.

[TpubmmxEnnoe 3HA4YCHUE BEJIMYUHBI,

TOYHOCTh MPUOIMKEHHS.
Okpyrienne uwucen. llpukuaka u oleHka
pE3yJIbTaTOB BHIYMCIICHUH.

JEKCUKY, a TaKXe JIeKCUKYy MO OpraHu3alud Y4eOHOH JesTenhbHOCTH.
Bemonuate GoHeTnueckyio 3apanaky. Mcmnons3oBaTh NakTHIBHYIO (YCTHO-
JTAKTHIBHYIO PeUb) B KAUECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIIICHHS.

Ilo okonuanuu kadxcooi yueOHol uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCTIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JICKCHKY Y4eOHOMH
JTUCIUIUIMHBL, @ TAKKE JIEKCUKY 10 OpraHu3aliy y4eOHOM e TeIbHOCTH.
Pa3BuBaTh mpeacTaBieHUs O YMCIAX: OT MHOXKECTBA HATYypPaJIbHBIX YUCEIN
JI0 MHOKECTBA JIEHCTBUTENIbHBIX YHCEIL.

O3HaKOMUTBCA C BO3MOXKHOCTBIO MIPEICTABICHUS IEUCTBUTEIHHOTO YHCIIa
Kak OECKOHEYHOW JeCATUYHON JApoOu, MPUMEHSATHh JIeCATUUYHbBIE
IpUOIKEHUST PAIIMOHANBHBIX U UPPAIIMOHATIBHBIX YHCET.

N300pakath 1eWCTBUTEIbHBIC YHCIIAa TOYKAMUA KOOPIUHATHON MIPSMOIA.
3anuceiBaTh, CPABHUBATH U YIOPSA0UUBATH I€UCTBUTEIIbHBIC YUCIIA.
BbimonHsATh, coueTass yCTHbIE M MHCbMEHHbBIE NMPUEMBI, apudMeTHyecKue
JNEUCTBUSI C PAlMOHAJIBHBIMU YKCIAMU; HAXOJIUTh 3HAYEHUS CTENEHEH C
LEIbIMM IOKa3aTeNIsIMM W KOPHEHM; BBIYUCIATh 3HAYEHUS YHCIOBBIX
BBIPAKCHUI.

[lonmyuuTe npencTaBieHHE O 3HAYUMOCTH JEHCTBUTEIBHBIX YHCET B
MPaKTUYECKOU JEATEIbHOCTH YEJIOBEKA.
AHanmu3upoBaTh W JI€JaTh  BBIBOABI O
JEMCTBUTENILHOTO YUCIIA MPU PEIICHUH 3a7ay.
OKpyIIATh ACUCTBUTEIBHBIE YMCIIA, BBINOIHATh NPUKHUIKY pe3yJibTara
BBIYMCIICHHUM, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPAXKEHUM.

3HAKOMUTBCS C UICTOPUEN Pa3BUTH MAaTEMATHKH.

TOYHOCTH HpI/I6J'II/I}KeHI/I$I
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YpaBHeHust ]|
HepaBeHCTBA.
YpaBHeHust C OJHOM
nepemMeHHoi (19 4)

JIuneitHoe ypaBHeHue. PelieHue ypaBHEHHI,
CBOJALIUXCS K JIMHEMHBIM.

KBanpaTtHoe YPaBHEHHE. Pemenne
YpPaBHEHUH, CBOAAIIMXCA K KBaJpaTHBIM.
bukBaapaTHble ypaBHEHUS.

IIpumepsl pelIeHHs ypaBHEHUM TPETbEH H
YeTBEPTOM  CTENEHEHW  pa3lOKEHUEM  Ha
MHOHTEIH.

Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHHH.
Pemenne TEKCTOBBIX 3a/ad ajareOpandecKum
METOJIOM.

OcBauBath, 3a1IOMUHATh U IPUMEHSTH I'pauueCKUe METObI P PEIICHUH
YPaBHEHUM, HEPABEHCTB U UX CUCTEM.

Pacnio3HaBathb 1esble ¥ JpoOHbIE ypaBHEHHUS.

Pewrate nuHEMHBIE U KBAaApAaTHBIC YPAaBHEHMsI, YPABHEHUS, CBOJAIIUEC K
HUM, IpOCTeNIINe APOOHO-PAIMOHAIbHBIE YPAaBHEHHUS.

[Ipemmaratb BO3MOXHBIE CITOCOOBI PEIICHHUS TEKCTOBBIX 3a/1a4, 00CYXK/IaTh
UX U pellaTh TEKCTOBbIC 3a/1a4M Pa3HbBIMH CIIOCOOaMHU.

3HAKOMUTBHCS C UCTOPHEN pa3BUTUSI MaTEMATHKHU.

YpaBuenus U
HEPABEHCTBA.
Cucrembl ypaBHeHHIl

JInneliHOE ypaBHEHHE C ABYMS IEPEMEHHBIMHU
U ero rpaduk.
Cucrema [ByX JHMHEHHBIX YypaBHEHHUH C

OcBauBaTh M NPUMEHATH NPUEMBI PEILIEHUS CHCTEMbI JBYX JIMHEHHBIX
YpaBHEHHH C JByMs MEpPEMEHHBIMH M CHCTEMBbl JABYX YypaBHEHHH, B
KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJISIETCS IMHEHHBIM.

(19 9) IBYMs TlepeMeHHbIMH U €€ pemenue. | Mcnonb3oBath  QyHKUMOHAJIbHO-Tpauyeckue  MPEACTaBICHHUS UL
Pemenne cucreMm IByX ypaBHEHUM, OJHO W3 | PELICHHUs U UCCIEHOBAaHUS YPABHEHUN U CUCTEM.
KOTOPBIX JIMHEHiHOe, a Japyroe — BTOpOH | AHaIM3MPOBAaTh TEKCTHI 3aJay, pellaTh UX anreOpandyeckuM CHOCOoOOM:
CTEIICHH. NEepeXOAUTh OT  CJOBECHOW (OPMYTUPOBKM  yCIOBHSA 3aJa4d K
I'papuueckass  uHTEepHpeTalus  CHUCTEMbI | alreOpandyeckoil Mojaenu NyTEM COCTABICHHMS CHUCTEMbl YpaBHEHMIA;
YPaBHEHUH C ABYMS IEPEMEHHBIMHU. pemaTrb COCTaB JICHHYIO CHUCTEMY YpPaBHEHMH; HHTEpPIPETUPOBATH
pe3yJbTar.
3HAKOMUTBCS C UCTOPHEH pa3BUTUSI MAaTEMATHKHU.
YpaBHeHus U | YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. Uurath, 3anMchiBaTh, I[IOHMMATh, WHTEPIPETUPOBAThH HEPABEHCTBA,
HEepaBeHCTBA. JIuneiinbie HEPABCHCTBA c OJIHOM | UCIOJIb30BaTh CHMBOJIUKY M TEPMUHOJIOTHIO.
HepagBencrBa (214) IIEPEMEHHON U UX PEILICHUE. BomonuATe  mpeoOpa3zoBaHHMs ~— HEpPaBEHCTB,  MCIONB30BaTh IS

CucreMbl JMHEMHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX PELICHHUE.

KBagpaTHble HEPaBEHCTBA U UX PELICHHUE.
I'paduueckass nHTepnpeTalnys HEpaBEHCTB U
CHCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

npeoOpa3oBaHus CBOICTBA YUCIIOBBIX HEPABEHCTB.

PacriozHaBaTh IMHENHBIE U KBaIpaTHbIE HEPABEHCTBA.

Pemwlate nMHEHHBIE HEPABEHCTBA, CHUCTEMBl JIMHEMHBIX HEPaBEHCTB,
CHUCTEMBI HEPABEHCTB, BKIIIOUYAIOUIMX KBAJpPaTHOE HEPABEHCTBO, U PEIIATh
UX; 00CYk/1aTh NOJyUYEHHBIE PEILICHUS.

N300paxaTh pelieHrne HEpaBEHCTBA U CUCTEMbl HEPABEHCTB HAa YMCIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI0 CUMBOJIOB.

Pemarsn KBAaAPATHBIC HCPABCHCTBA, HCIIOJIb3Y S rpaQ)quCKI/Ie
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IMPEACTaBJICHHA.
OcBauBath " IMPUMCHATH HCPABCHCTBA MPU PCHICHUHN PA3JINYHBIX 3aJayd, B
TOM YHUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX.

@Oynknum (21 9)

KBagparnunas Qyskmusa, e€ rpaduk wu
cBoiicTBa. [lapaboia, KOOpAUHATEI BEPLIMHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIblL.

CrenenHple (yHKIMM C  HaTypaJbHBIMHU
nmokazaTessiMu 2 U 3, ux rpaduKku ¥ CBOWCTBA.
k

I'papuxu Qynkumii: y =kx,y =kx +b,y = >
y=x%y=xy=Vxy=|xl.

PacniozHaBaTh ~ BMABI  M3ydaeMbIX  (YHKIMH;  WUIIOCTPUPOBATh
CXEMaTHYECKH, OOBSICHATH PACIOI0KEHHUE HAa KOOPAUHATHOW IUIOCKOCTH
rpa¢ukoB ¢pyHKuui Buga: y =kx, y=kx + b, y =1;(, y=x2y=x3y=1x,
y = |x| B 3aBucumoctu OT 3HaueHWil KOIP(HUIMEHTOB; OMUCHIBATH HX
CBOMCTBA.

Pacnio3HaBath KBagpaTHYHYIO (QYHKIMIO IO hopMmyIe.

[IpuBOIUTE NpUMEpBI KBaJAPAaTUYHBIX 3aBUCUMOCTEH U3 PEaJbHOM KU3HH,
(bu3uKH, reOMeTpUn.

BesBiare 1 00600maTe 0coOeHHOCTH TpaduKa KBAAPATHYHOW (QYHKIUH
y=x2+bx+c.

Crpoutb u U300paxarh cXeMaTH4ecKu rpadMKu KBaJApaTUYHbIX (YHKIUH,
3a1aHHBIX (QopMyldaMu Buga y = axZ, y = ax? + q, y = a(x + p)?,
y =ax? +bx +c.

AHaMM3UpOBaTh W TPUMEHATH CBOWCTBA HM3YyYCHHBIX (YHKIMHA IS MX
IIOCTPOCHHUS, B TOM YHUCJIE C TOMOIIBIO ITU(PPOBBIX PECYPCOB.

YuciaoBbie
IOCJIe0BATEILHOCTH
(21 9)

IToHsgaTHE YHCIIOBOH ITOCIIENOBATEILHOCTH.
3ajaHue Mocie10BaTeIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIion n-ro YjeHa.

Apudmernueckas u reOMeTpHUECcKast
nporpeccun.  dopmynel  n-ro uieHa
apudMeTHIecKoi u TFE€OMETPUUECKON

MIPOTPECCUM, CYMMBI ITEPBBIX 71 YJICHOB.
N300pakeHre YJICHOB apH(PMETHUEeCKOll u
reOMETPUYECKON TMPOrpeccuid TOYKaMHU Ha
KOOPAMHATHOW IUIOCKOCTH.

JIMHEHBIN U SKCIOHEHIIUAJIBHBIN POCT.
CIoKHbIE IPOLIEHTHI.

OcBauBaTh M MNPUMEHATh HMHJEKCHBbIE O0O3HAUEHMs, CTPOUTH pEYEBbIE
BBICKA3bIBAaHUS C UCIIOJIb30BAHUEM TEPMUHOJIOIMH, CBA3aHHOHU C IOHATHEM
IIOCJIEI0BATEIBHOCTH.

AnanusupoBaTh (opMysly n-TO UYJ€HAa IOCJIEIOBATEIbHOCTH  HIIU
PEKYpPPEHTHYI0 (GOpPMYIy M BBIUHCIATH YJIEHBI IOCIEI0BATEIbHOCTEH,
3aJJaHHBIX ATUMHU (POPMYIIaAMHU.

VYcraHaBnMBaTh 3aKOHOMEPHOCTH B IIOCTPOCHHHU IIOCIIEJOBATEIBLHOCTH,
€CJIM BBINKMCAHBI IIEPBBIC HECKOJIBKO €€ YIICHOB.

Pacrnio3HaBaTh apudmMeTHUecKkyr0 M TE€OMETPUUYECKYIO HpPOTrpecCUu IpH
Pa3HBIX crioco0ax 3agaHusl.

Pemats 3a1aun ¢ ucnosnb3oBaHueM (HopMyJ1 #-TO YiIeHA apUPMETUIECKON U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakaTh Wi€HBbl MOCJIEAOBATEILHOCTH TOYKAMU Ha KOOPIMHATHOM
IIJIOCKOCTH.
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PaccmarpuBath mpumepbl HpPOLIECCOB U SIBICHUM W3 peallbHOW JKU3HH,
WUTIOCTPUPYIOIINE W3MEHEHHE B apu(METHYECKOH TpOrpeccHd, B
reOMETPUYECKOM porpeccuy; n300paXkaTh COOTBETCTBYIOLIHE
3aBUCUMOCTH IpapUuecKH.

Pemate 3aaun, cBsI3aHHBIE C YUCIIOBBIMH MOCJIEOBATEIBHOCTAMH, B TOM
YyHuclie 33JaYyd W3 pPEaJbHOW JKU3HM C HCIHOJb30BaHUEM LH(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOIMILl, TPaQUUECKOro KadbKyJIATOPa U T.I1.).
PemaTs 3amaumn Ha CIOKHBIE MIPOLIEHTHI, B TOM YHCIIE 33Ja4d U3 pealbHOI
NPaKTUKHU (C UCTIOIb30BAHUEM KAJIbKYJIATOPA).

3HAKOMUTBCS C UCTOPHEH pa3BUTUSI MAaTEMATHUKHU.

IoBTOpEHUE,
00001IEeHME,
cucTeMaTH3aluus
3HAHUI (22 4)

Uucna u BbUMCICHHS (3alUCh, CPaBHEHUE,
NEUCTBHUS C JICUCTBUTEIILHBIMH YHCJIAMH,
YUCJIOBAsl MpsAMas; MPOLEHThI, OTHOIIEHHUS,
MPOTIOPIINHU;  OKPYTJIEHHWE, TMPUOIIKEHHE,
OIICHKA; peuieHue TEKCTOBBIX 3amaq
apuPMETHUECKUM CIIOCOOOM).

Bocnpunumare (ClyXOo3pUTENbHO W/WIM Ha CIOyX C Y4€TOM YpPOBHS
CIIyXOpPEUEBOI'0 pPa3BUTHUS OOYHYAIOIIMXCS) U ONEPUPOBATH CIEAYIOLIUMU
HOHATUSAMM: MHOKECTBO, IOJMHOXECTBO, OMNEpaIMM HajJ MHOXECTBaMHU.
Hcnonp3oBare rpaduyeckoe MPeACTaBICHHE MHOXKECTB IS OIHMCAHUS
peabHBIX NMPOLECCOB U SBJICHUH, IPU PELICHNUH 3a]a4d U3 IPYTUX Y4eOHBIX
PEIMETOB.

AKTyanu3upoBaTb TEPMUHOJIOTHMIO M OCHOBHbIE JEWUCTBHS, CBSA3aHHBIE C
YHUCJIaMU: HaTypajbHOE YHUCIIO, IPOCTOE U COCTABHOE YHUCIA, JEIMMOCTh
HATypaJbHBIX YHMCEN, MPU3HAKK JIEIUMOCTH, 1IEJI0€ YUCII0, MOJYJb YUCIA,
OOBIKHOBEHHast W JECATHYHAas JApoOW, CTaHAAPTHBIA BHJ YHUCIA,
apudMeTHYeCKui KBaIpaTHbIM KOPEHb.




IlIpeomemmnuwie pesyromamul yueonozo Kypca «I'eomempusy

7 KIIACC

Havaneapie monstus reomerpuu. Touka, mpsiMas, OTPE30K, JIy4d. YTOIL.
Buner yrios. BeprukanbHble U cMexHble yribl. buccexrpuca yria. JlomaHas,
MHOTOYyroJibHUK. [[apannenbHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[IpuMepsl CUMMETPUHU B OKPYKAFOIIEM MUPE.

OCHOBHBIE MOCTPOEHUS C TIOMOUIBIO LIUPKYJIS U JIMHENKH.

Tpeyronpuuk.  Bwicota, Meauana, OuccekTpuca, UX  CBOWCTBA.
PaBHOOepeHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKMU. HepaseHncTtBo
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PAaBHOOEIPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CpoiicTBa W MNpPU3HAKM MapaliedpHbIX nOpsaAMblx. CymMMa  yrios
TPEYTOJIbHUKA. BHEIIHUE YTIJIbl TPEYTOJIBHUKA.

[IpsmoyrosibHbI  TpeyroapHUK. CBOWCTBO MEIHWAHBI NPSIMOYTOJIBHOIO
TPEyroJIbHUKA,  IIPOBEAEHHOM K  runoreHys3e.  lIpu3Haku  paBeHCTBa
NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTrOnbHBIN TPEYTrOJNIbHUK € yIJIoM B 30°.

HepaBencTtsa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OouibllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

I'eomeTpuueckoe wmecTo TO4YeK. buccekrpuca yrnma #  CepeaUWHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUYEK.

OkpyXHOCTb W Kpyr, XopJa M JHaMeTp, HUX cBoicTBa. BzammHoe
pacIonoKeHUE OKPYKHOCTU M npsMou. KacarenbHas U ceKymas K OKpyKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BrnucaHHas u ONKCAaHHAsA OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KIIACC

YeroipéxyronpHuku. [lapamienorpamm, €ro npu3Haku U CBOMCTBA. YacTHbIE
Cllyyau NapajijiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamemusi, €€ CBOWCTBA H TNPU3HAKU.
[IpssMoyrosbHas Tpanenus.

Merton yaBoenus meauansl. LleHTpanbHas cuMMeTpus.

Teopema daneca u TeopeMa O NPONOPLHMOHAIBHBIX OTpe3kax. CpenHue
JIMHUHW TPEyTOJbHUKA U Tpaneunu. LleHTp macc TpeyronbpHuka.

[Tonobue TtpeyronpbHUKOB, Kod(¢uiueHt mnomodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHne noqoOust pu pelieHny NPaKTUYECKUX 3a/1ay.

CaoiicTBa miomianeil reomerpuyeckux ¢uryp. @opmysnsl s TUIOUIAAU
TpPEeyroJibHUKa, NapajuienorpaMma, pom6a u Tpanenuu. OTHOILIEHUE IUIOIIAIen
no1I00HBIX GUryp.

Brruucnenue miomaaei TpeyroJbHUKOB U MHOIOYTOJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.
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9 KUIIACC

CuHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa IPSIMOYTOJIbHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpPUrOHOMETpUUECKHE (DYHKIUU
yrioB B 30°, 45° u 60°.

BrnucanHble W IEHTpalbHBIE YIJIbl, YTOJ MEXAY KacaTEIbHOW U XOPAOM.
Yrael  Mexay XopaaMd M CeKyllMMH. BriMcanHble U ONUCaHHbBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacmnosiokeHue HAByX OKpykHocTed. Kacanue
okpyxHocTell. O011re KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHrenc yraoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. POPMYJIbl TPUBEACHUS.

Pemienne tpeyrosbHUKOB. Teopema KOCMHYCOB W TEOpEMa CHHYCOB.
Pemienne mnpakTHdecKuxX 3aJad C HUCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme nopoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O MNpPOM3BENEHUH OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIpaTe KacaTeabHOM.

Bekrop, amimHa (MOAynb)  BEKTOpa, COHANpPaBJIEHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO  HAIpaBJICHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamH. PasznoikeHune BeKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKIAEHUS AJIUH U YTJIOB.

10 KITACC

JIlekapTOBBI KOOPAUHATHI HA IUIOCKOCTH. Y PAaBHEHHUS MPSIMON U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeTOl KOOpJAMHAT U €r0
IIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroJIbHUKH. JlmMHa OKpykHOcTH. ['pagycHas wu
paauaHHas Mepa yrja, BbIUMCICHHE [JIMH AYr OKpyxkHocteil. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUMKEHUsI TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dJIeMEeHTapHBIC
npeactasienus). [TapannensHeiii nepenoc. [loBopor.



TemaTuueckoe MIaHUPOBaHUE IO TEOMETPUH MPEACTABIECHO 110 roaam ooyudenus (7—10 knaccsl).

OcHOBHBIE BUBI IEATEIBHOCTH O0YYAIOIINXCS IEPEYMCIIEHBI IPU U3YYEHUN KaXKJI0M TEMbI M HAIIPABJICHBI HA TOCTH>KEHHE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. IlepeyeHb BUIOB AESITEIBHOCTH MOXET OBITh PACIIMPEH WM COKpalléH — C y4ETOM
BO3MOXHOCTEH U OrpaHUYeHU 00ydaroumxcsi, 00yCI0BICHHBIX CTPYKTYPOM HapyILIEHUs MPHU TIIyXOTe.

7 KUIIACC

OO011ee KOJIMUECTBO YacoB — 6& 4acos.

TeMbl (TeMaTHYECKHE

OcHOBHOE€ CoAECpKaHUE

OcHoBHbIE BHDBI JeITEJIbHOCTH oﬁyqamumxca

0J10KM/MOYJIH)
IIpocreitmmue [Mpocreiime reoMeTpuyeckue OOBEKTHI: | B meuenue yuebHoeo 200a. TOHUMATh, MPUMEHITh B CAMOCTOSITEIHLHOM
reoMeTpu4yecKue TOYKH, MIpsIMBIE, JTy4d " VIJIBL, | peYd, BOCIIPUHUMATDH (CIIyXO3pUTEIBHO W/MIU HA CIyX C YY4ETOM YpPOBHS
¢urypsi " HX | MHOTOYTOJIbHUK, JIOMAHas. CIIyXOpPEUeBOTrO pPAa3BUTUS OOydYaAIONMUXCS) U JOCTATOYHO BHITHO U
cBoiictBa. U3mepenne | CMeXHBIE U BEPTUKAIIBHBIE YTJIbL. €CTECTBEHHO BOCHPOU3BOAUTh TEMAaTUYECKYI0 M TEPMHUHOJIOTUYECKYIO
reoMeTpruYecKnx Pabora ¢ mpocTelmumMu 9epTeKaMu. JEKCUKY, a TaKXe JIeKCUKYy MO OpraHu3alud Y4eOHOH JesTenbHOCTH.

BeJanumH (14 4)

N3MepeHne NUHEWHBIX M YTJIOBBIX BEJIMYMH,
BBIYMCIICHHE OTPE3KOB U YIJIOB.

[Tepumetp u momaab GUryp, COCTaBICHHBIX
U3 NMPSMOYTOJIBHUKOB.

Boemonuate ¢oHeTnueckyio 3apanaky. Mcmnons3oBaTh NakTHIBHYIO (YCTHO-
JAKTUIIBHYIO PeUb) B KAUECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSI.

Ilo okonuanuu kasxcooi yueOHol uyemeepmu: BOCIPUHHMATh Ha CIyX U
BOCITIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOM
JUCIUIUIMHBL, @ TAK)XKE JIEKCUKY 10 OpraHu3aliuy y4eOHOM e TeIbHOCTH.
DopMyIMPOBATH OCHOBHBIE OHSITHS U ONPEICICHHUS.

Pacno3naBate W3yueHHBIE TeOMETpUYECKHE (UTYPBI, ONPEACTATh WX
B3aUMHOE PACIIOJI0KEHUE, BBIIOJIHATh YEPTEXK MO YCIOBUIO 3aJa4H.
[IpoBoauTh MpOCTENIIME TOCTPOCHUS C MOMOILIBIO TUPKYJIA U IMHEUKH.
W3mepsaTe nuHEWHbIE W YIJOBBIE BEIUYMHBI T€OMETPUUYECKUX U
IPAKTUYECKUX OOBEKTOB.

OnpenensaTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB, MPOBOIUTEH TPYOyIO
OILICHKY UX pa3MepOB.

Pemiate 3a1aun Ha BBIYMCIICHHUE IJTUH OTPE3KOB U BEJTUYHMH YIJIOB.

Pemrate 3aaun Ha B3aMMHOE PacIOI0KEHNE TE€OMETPUIECKUX QUTYP.
[IpoBoauth kiaccu(UKAMIO YIIIOB, BBIYUCIATH JIMHEWHBIE U YTJIIOBBIE
BEJIMUMHBI, IPOBOAUTH HEOOXOIMMBIE JOKA3aTEIbHbBIE PACCYKICHUS.
3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPUH.

TpeyronbHuku (22 4)

[TonsiTue 0 paBHBIX TPEYrOJbHUKAX H

Pacnio3naBaTh mapbl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX 4YepTexax (c
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NIEPBUYHBIE  TNPEACTABIECHUS O  PaBHBIX
(koHTpYSHTHBIX) (urypax. Tpu mnpu3HaKa
paBEHCTBA TPEYTOJILHUKOB.

[IpusHaku  paBeHCTBA  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB. CaolicTBO MeINaHbI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeipeHHbIE U PaBHOCTOPOHHHUE
TpeyronbHUKdA. [Ipu3Hakm U cBOMCTBa
PaBHOOEIPEHHOTO TPEYTOJbHHKA.

[IpotuB OoJbIIEl CTOPOHBI TPEYTOJbHUKA
JEKUT OOJIBIINI YTo.

IIpocreiimne HepaBeHCTBA B TEOMETPUU.
HepaBenctBo TpeyronbHuka. HepaBeHCTBO
JIOMaHOM.

ITpstMOyTONBHBIN TPEYTONBHUK C yIiIoM B 30°.
IlepBble TOHATHS O [OKa3aTeabCTBaxX B
TE€OMETPHH.

yKa3aHHEM IIPU3HAKOB).
BoiBoguth cneacTtBus (paBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB) W3
PaBEHCTB TPEYTOJILHUKOB.

@opMynIupOBaTh  ONPENENEHUS:  OCTPOYTOJIBHOIO,  TYHOYTOJbHOTO,
HOPSMOYTOJIBHOTO, PABHOOEIPEHHOI0, PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTpUCHI,  BBICOTHI,  MEIWAHbl  TPEYrOJbHUKA;  CEPEAUHHOTO

HEepIEeHINKYJIApa OTpe3Ka; NepuMeTpa TPEYroIbHUKA.

®opMmynupoBaTh CBOMCTBA U MPU3HAKK PABHOOEAPEHHOTO TPEYTOJbHUKA.
Crpoutb dYepTexu, pelaTh 3aJayd C TOMOLIbI0 HAaXOXJIEHUS paBHBIX
TPEYTroJIbHUKOB.

[IpuMeHsATh NpU3HAKU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJBbHUKOB B
3aqa4dax.

Hcnonb3oBathk U(poBBIE pecypehl I UCCIIEA0BAaHUS CBOMCTB N3y4aeMbIX
duryp.

3HaKOMHTbCS C UCTOPUEH Pa3BUTHUS T€OMETPHH.

ITapaniejabHble
NpsiMble, CYMMAa YIJIOB
TpeyroiabHuka (14 u)

[TapannensHble NpsAMbIC, UX CBOMCTBA, [14THIN
noctynar Esximpa. Hakpecr nexaiuue,
COOTBETCTBEHHBIE W OJHOCTOPOHHHE YTJIbI
(oOpa3oBaHHBIC npu nepeceyeHu
napajuieIbHbIX TPSIMBIX cekylier). [Ipu3nak
MapajuyieIbHOCTH TMPSIMBIX 4Yepe3 PaBEHCTBO
pacCTOSIHUM OT TOYEK OJHOM MpAMOM 10
BTOPOU MPSIMOM.

®opmynHpoBaTh  MOHSITHE
IPAKTUYECKHUE TPUMEPHI.
N3yyath cBOMCTBA yIioB, 00pa30BaHHBIX IPHU MEPECEUECHUH TapauIeTIbHbIX
IPSIMBIX CEKYILEH.

[TpoBoaMTH NTOKa3aTedbCTBA MapalIeIbHOCTH ABYX MPSIMBIX C MOMOIIbIO
yTJI0B, 00pa30BaHHbIX IPU MEPECCUCHUH ITUX MPSMBIX TPEThEH MPSMOH.
Bbraucnste cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

HaxoauTte uucnoBble U OyKBEHHBIC 3HAUCHHS YIJIOB B T'€OMETPUYECKUX

napajjaCJIbHbIX MMPsSMBIX, HaXoauThb

CymmMma YIJIOB TpeyrojbHUKa U | 3ala4yaX C HUCIOJB30BAaHHEM TEOPEM O CyMME YIJIOB TpPEyrojbHHKa U
MHOTI'OYT'OJIbHHKA. MHOTI'0- YT'OJIbHUKA.
Bueninue yrisl TpeyrojibHUKA. 3HAKOMUTBCS C UICTOPHUEHN pa3BUTHUSI TEOMETPHUH.
Okpy:kHOCTH M KpPYTI. | OKpyXHOCTb, XOpAbl M JauUaMeTpbl, uX | GopMyIHpPOBaTh ONPENEICHUS: OKPYKHOCTH, XOpHbl, JHaMeTpa U
I'eomerpuueckue corictBa. KacarenpHass K  OKpPYXHOCTH. | KacaTe€JIbHOM K OKPYKHOCTH. M3yudaTh MX CBOMCTBA, NPU3HAKH, CTPOUTH

nocrpoenus (14 4)

Oxpy>XHOCTb, BricaHHas B yrou. [lonstue o
I'MT, npumenenue B 3agadax. buccekrpuca u
CepEAVHHBIN MEPHEHANKYJILIP KakK

YEPTEXKHU.
HccnenoBaTh, B TOM 4YHCIIE UCHOJB3Ys LU(POBBIE pECypChl: OKPYKHOCTD,
BIIMCAHHYIO B yIOJI; LIEHTP OKPY’KHOCTH, BIIMCAaHHOM B yTOJI; paBEHCTBO




75

reOMEeTPHUECKUE MECTa TOUEK.
OKpy>KHOCTb, ONMCaHHas OKOJIO
TpeyrojibHUKa. BrucaHHas B TpeyrojibHUK
OKPY>KHOCTb.

[Tpocreiinme 3aaun Ha HOCTPOCHHUE.

OTPE3KOB KacaTelIbHbIX.
Hcnonws3zoBare meton I'MT st nokasaTenbcTBa TEOPEM O NEPECEUYECHHUH
OHCCEeKTpUC YTIOB TPEYTrOJbHUKA U CEPEIWHHBIX MEPHEHIUKYISIPOB K
CTOpPOHaM TpeyToJbHMKA ¢ moMombo [ MT.

OBnageBarh TMOHATUAMM BIUCAHHOM M ONKUCAHHOU
TPEYroJbHUKA, HAXOANUTh LIEHTPhI 3TUX OKPY>KHOCTEH.
Pemate OCHOBHBIE 3a7auM Ha MOCTPOEHHUE: yIJIa, PABHOTO JAHHOMY;
CEPEMHHOr0 MEPNEHIUKYJISIpA TaHHOTO OTpe3Ka; MPSMOW, MPOXOIAIICH
yepe3 NaHHYI0 TOUYKY U NEepIeHANKYISIPHONH JTaHHON MPSIMON; OMCCEKTPHUCHI
JAHHOTO yTJia; TPEYTOJIbHUKOB MO Pa3IUYHbIM 3JIEMEHTaM.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPUH.

OKPYKHOCTEHN

O000nIeHne
cucTeMaTH3aumsl
HU3y4YEeHHOr0
MaTepuaJia (4 4)

[ToBTOpeHre ®  O0OOIICHHE  OCHOBHBIX
MOHATUM U METOJ0B Kypca 7 Kiiacca.

Pemate 3amaum Ha NOBTOPEHHE, WUIIOCTPUPYIOLIUE CBSI3H  MEXAY
pa3IMYHBIMU YaCTAMU Kypca.
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8 KVIACC

OO011ee KOJIMUECTBO YacoB — 6& 4acos.

Tembl (TeMaTHUYECKHUE

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

0J10KH/ MOy 1H)
YeTbIpéxyrojabHUKH [Tapannenorpamm, ero IpU3HAKU U CBOUCTBA. | B meuenue yuebHoeo 200a. TIOHUMAaTh, MPUMEHITh B CAMOCTOSITEIHLHOM
(15 4) YactHble ciy4dau napajuieIorpaMMOB | pe€4H, BOCIPUHUMATh (CIYXO3pUTEIbHO W/WIKM Ha CIyX C y4€TOM ypOBHS
(mpsIMOYTONBHUK, poMO, KBagpaT), HX | CIYXOPEUeBOrOo PAa3BUTHUA OOYYAIOMIMXCS) M JOCTATOYHO BHATHO U
MIpU3HAKU u CBOIiCTBa. Tpamenus. | €CTECTBEHHO BOCHPOU3BOAUTh TEMAaTUYECKYI0 M TEPMHUHOJIOTUYECKYIO

PaBHOOOKAsI ¥ IPSIMOYTOJIbHAS TPATICLIUU.
VY nBoeHue MeEIUaHEL [lenTpanbHas
CHUMMETPHA.

JEKCUKY, a TaKXKe JIeKCUKYy MO OpraHu3alud Y4eOHOH JesTenbHOCTH.
Bremonuate ¢oHeTnueckyio 3apanky. Mcmnons3oBaTh NakTHIBHYIO (YCTHO-
JAKTHIBHYIO PeUb) B KAUYECTBE BCIIOMOTATEIBHOTO CPEICTBA OOIIICHHS.

Ilo okonuanuu Kasxcooi yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yueOHOI
JTUCIUIUIMHBL, @ TAKKE JIEKCUKY 10 OpraHu3aIiy y4eOHOM e TeIbHOCTH.
N3006pakaTh 1 HaXOAUTh HA YePTeKaX YETHIPEXYTOJBHUKU PA3HBIX BUIOB
U UX DJIEMEHTHI.

@opMyIMpOBaTh ONPENEICHUS: MapajjiesorpamMma, IHpsAMOYTOJIbHUKA,
pomba, KBaapaTa, Tpamelud, PaBHOOOKOW Tpamenuu, MNPSIMOYTOIbHOM
Tpalneuumu.

Jloka3pIBaTh M MCHOJB30BATh MPH PELICHUH 3aJad MPU3HAKK U CBOICTBA:
napajuieiorpaMma, —TpsSMOYTojibHWKa, pomba, KBaapaTa, TpareluH,
PaBHOOOKOH Tparenuu, MpsSMOyTOILHOU TPaTeIuu.

HpI/IMeHSITB MCTOA YABOCHHA MCAMUAHbI TPCYTOJIbHUKA.

Hcnonp3oBaTh UG POBLIE peCypChl ISl UCCIEI0BAaHUS CBOMCTB U3y4aeMBbIX
buryp.

3HAKOMUTBCS C UICTOPHUEHN pa3BUTHUSI TEOMETPHUH.

Teopema ®ajsieca u

TeopeMa 0
NPONOPUHMOHAIBHBIX
oTpe3Kax, MNoa00HbIe

TpeyroJbHuku (20 4)

Teopema Qdaneca u
MPOMOPLUOHAIIBHBIX OTPE3KaXx.
CpenHsist TMHUS TPEyTOJIbHUKA.
Tpaneuus, e€ cpeaHsist TUHUS.
[IponopimoHaibHble  OTPE3KH, IOCTPOCHUE
4eTBEPTOTO MPOMOPIIMOHATBHOIO OTPE3KA.

TeopeMa O

IIpoBomuTh 1OCTpOEHUS C IOMOINBIO LHUPKYJISs U JIMHEWKH C
UCIIONB30BaHuE TeopeMbl Dajleca M TEOPEMBI O NPONOPLIUOHAIBHBIX
OTpEe3Kax, CTPOUTh YETBEPTHIN IIPONOPLUOHAIIBHBINA OTPE30K.

[IpoBoguTE  NOKA3aTENbCTBO  TOTO, YTO MEIUAHBl  TPEYTOJIBHUKA
[IEPECEKAIOTC B OJHOM TOYKE, M HAXOAUTh CBSA3b C LEHTPOM Macc,
HaXOAMTh OTHOIICHUE, B KOTOPOM MEIWAHBl JEIATCS TOYKOM HX
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CBolicTBa LIEHTPa Macc B TPEYTOJIbHUKE.
[Tonobubie TpeyronpHuku. Tpu mnpuzHaka
no00us TPEyTrOJIbHUKOB.

IIpakTHueckoe MpUMEHEHNE.

[IEPECECUCHMUS.

Haxomute momoOHbIE TPEyTrOJbHUKH Ha TOTOBBIX YEPTEXKaX C YKa3aHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MOAOOUS.

Pemmrate  3amaum  Ha  TOJOOHBIE  TPEYrOJBHUKHM C  TIOMOIIBIO
CaMOCTOSITENILHOTO TOCTPOSHUSI UepTeKed M HaXOXKICHUS TMOJOOHBIX
TPEYTOJIbHUKOB.

[IpoBoauTH TOKa3aTENbCTBA C UCIIOIB30BAHUEM MPU3HAKOB MOAOOUS.
Jloka3pIBaTh TpH MPHU3HAKA MTOIO0US TPEYTOIBHUKOB.

[IpumeHATh TONMy4YEHHBIE 3HAHUS IIPU PELIEHUUM TEOMETPUUYECKUX U
IIPaKTUYECKHX 3a]1a4.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPUH.

ITnomane.
Haxo:xnenue

o axe
TPeyroJibHUKOB "
MHOI0YT0JIbHBIX
¢uryp. Inomanmu
noAo0HBIX (puryp

(17 v)

[Tonsitue 06 0011IEH TEOPHUH TUIOIIAIN.
Gopmynbl Ui MIIOMAAM  TPEYTOJIbHHKA,
napaieniorpamma. OTHOILICHHWE — TUTOMIAeH
TPEYTOJIbHUKOB C OOLIMM OCHOBAaHUEM HIIH
o011eil BBICOTOM.

Beruncnenue turomianei  CIoXHbBIX  uryp
yepe3 pa3OMeHne Ha YacTh M JOCTPOCHHE.
[Tnomanu ¢uryp Ha kiIeT4aroi Oymare.
[Tnomaan momoOHBIX ¢uryp. Beruncienne
wiomane. 3amaud ¢ NPaKTHUECKUM
comepxanueM. PemieHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTATEIbHOM TUTOIIA TH.

OmmageBaTh NMEPBUYHBIMU NPEACTABICHUAMU 00 OOIICH TEOPHH TUIOIIAIH
(Mepsl), popMmynupoBaTh CBONCTBA IUIOIIAIU, BBIICHATH WX HATJISAHBIHN
CMBICII.

BeBomuth  QopMynbl  mIomaaM  mapajiesorpamma,  TpeyroJIbHHUKA,
Tparnenuu u3 GopMyJIbl TUTOMIAAN IPSIMOYTOIBHUKA (KBaIpaTa).

BoeiBomuTh (OpMyNbl IUIOMIAAM BBHIMYKJIOrO YETHIPEXYTOJBHUKA 4Yepe3
JUaroHaJIA U YIoJl MEXy HUMHU.

Haxoaute muomaau ¢uryp, u300paxkEHHBIX Ha KieTyaToi Oymare,
UCIIOJIb30BaTh pa30MEHNE Ha YaCTH U JOCTPOCHHUE.

Pa30upath mpuMepbl HCHOJIB30BAHMS BCIIOMOTATEIbHOM IUIOIIAAM IS
pelIeHNs FTEOMETPUUECKUX 3ajau.

HaxoauTe miomaay nogo06HbIX GuUryp.

BBIUucIATh TUIOMAAN Pa3InYHBIX MHOTOYTOJIBHBIX QUTYD.

PemaTsp 3a1a4u Ha IUIOLAAb C IPAKTUYECKUM COACPKAHUEM.

Teopema IIudgaropa u
HayaJja
TpuroHomerpuu (12 v)

Teopema Iludaropa, e€ mokazaTeabCTBO H
npumenenue. ObpatHas Teopema [udaropa.

Omnpenenenue TPUTOHOMETPUUYECKUX
byHKIHI OCTpOTO yria,
TPUTOHOMCTPHUYCCKUC COOTHOLICHU B

NpAMOYT'OJIbHOM TpPCYT'OJIbHUKE. OcHOBHOE
TPUTOHOMCTPUYICCKOC TOXIACCTBO.

CooTHoONIECHUS MCKIAY CTOPOHAMU B

HoxaspiBath Teopemy I[ludaropa, wucmonap3oBarh €€ B MPaKTUYECKHUX
BBIYHCIICHUSIX.

DopMyIMpPOBATH OMPENETCHUS TPUTOHOMETPUUYECKUX (YHKIHUA OCTPOTO
yTiia, MPOBEPATh UX KOPPEKTHOCTb.

BpIBOINTE TPUTOHOMETPUYECKHME COOTHOLIEHUS B  HPSAMOYTOJIBHOM
TPEYTrOJbHUKE.
HccnenoBaTe COOTHOLIEHUST MEXKIYy CTOPOHAMHU B MPSIMOYIOJIBHBIX

TpeyrojapbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.
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OpSMOYTOJIBHBIX TPEYroJbHMKAX C yriaMmu B | Mcronb3oBaTh (OpMyIbl NPUBEACHUS U OCHOBHOE TPUTOHOMETPHUYECKOE
45° 1 45°; 30° u 60°. TOKJI€CTBO ISl HAXOKIAEHUS COOTHOLIEHUN MEXIY TPUTOHOMETPUIECKUMHU
(GYHKUIMSAMU pa3IMyHBIX OCTPBIX YTJIOB.

[IpumeHATh MOMydYeHHBbIE 3HAHUS U YMEHUS NPU PEUICHUM MPAaKTHYECKUX

3ajad.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS TEOMETPHH.
O06001menue u | [IoBTOpEeHue OCHOBHBIX NOHATHNM U METONOB | Pemare 3amaun Ha IOBTOPEHHME, WUIIOCTPUPYIOLIUE CBSI3H  MEXIY
CHCTeMATH3 AU KypcoB 7 u 8 Kj1accoB, 0000I1IeHNEe 3HAHUH. pa3IMYHBIMU YaCTAMHM Kypca.

HU3y4YEeHHOI0
MaTepuaJa (4 4)
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9 KVIACC

OO011ee KOJIMUECTBO YacoB — 6& 4acos.

Tembl (TeMaTHUYECKHUE

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

0J10KH/ MOy 1H)
Yribl B OKPY/KHOCTH. | Briucanuble W LEHTpalbHbIE YIIbI, Yroi | B meuenue yuebHo2co 200a: NMOHUMATh, NPUMEHITh B CaMOCTOSATEIBbHOM
Bnucannsbie U | MEXIy KacaTeJIbHOM M XOpIOH. YTIIbI MEXAy | pe4H, BOCIPUHUMATh (CIyXO3pUTEIbHO U /WM Ha CIyX ¢ YYETOM YPOBHS
ONHCAHHbIE XOpAAaMU U CEKYIIUMHU. CIIyXOpEYeBOTO pa3BUTHS OOYYAIOUIMXCS) W JOCTAaTOYHO BHATHO H
YeTbIPeXyroJbHUKH. | BrncanHsle u OIMCAHHBIE | €CTECTBEHHO BOCIPOU3BOAUTh TEMATUYECKYI0 U TEPMHHOJIOTHYECKYIO
KacartesabHble K | YeTBIpEXYTONBHUKN, WX  TNPU3HAKU U | IGKCUKY, a TaKXe JIEKCUKY II0 OpraHM3aluu Y4eOHOW IesSTeTbHOCTH.

okpyxkHocTH. Kacanmne
oKkpy:xHocTei (16 1)

cBoiicTBa. [IpriMeHeHHE ASTUX CBOWMCTB MpHU
pELIEHNN T€OMETPUUYECKUX 3a/1au.
B3anmuoe pacnoioKeHue
OoKpyxHocTel. Kacanue okpy>KHOCTEH.

JIBYX

Bemonuate ¢oHeTnueckyio 3apanaky. Mcmons3oBaTh NakTHIBHYIO (YCTHO-
JTAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTATEIBHOTO CPENICTBA OOIIICHHS.

Ilo okonuanuu kasxcooi yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCTIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JICKCHKY Y4eOHOMH
JTUCIUIUIMHBL, @ TAKKE JIEKCUKY TI0 OpraHu3aIiy y4eOHOM e TeIbHOCTH.
@opMyIMpPOBATH OCHOBHBIE OMpPE/ICNICHUS, CBSI3aHHBIE C YIiaMu B Kpyre
(BMIMCAaHHBIN YTOJ, IEHTPATBHBIA YTOM).

Haxoauth BrucaHHbIE YTJIbI, ONMHUPAIOIIMECS HA OJHY IYTy, BBIYHUCIATH
YTJIbI C TTOMOUIBIO TEOPEMBI O BIHMCAHHBIX YIJIaX, TEOPEMbl O BIHCAHHOM
YETHIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAIBLHOM YTJIE.

HccnenoBaTh, B TOM YUCIE C TIOMOIIBIO U(POBBIX PeCypcoB, BIHCAHHBIE
Y ONMHMCAHHbIC YETHIPEXYTONLHUKHU, BEIBOAUTH UX CBOMCTBA U NMPU3HAKHU.
Wcnonp30Bath 3TH CBOMCTBA M MPU3HAKU MPU PEIICHHUH 3a]1a4.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHycoB. Pemenme
TPeYroJabHUKOB (21 1)

Onpenencuue TPUTOHOMETPUYECKHIX
¢bynkuit yrno or 0 mo 180°. Kocunyc u
CHHYC HpsAMOro u Tymnoro yria. Teopema
KocuHycoB. (O0001mEHHAsT) TeopeMa CHHYCOB
(c pammycoM ONHMCAaHHOM OKPYKHOCTH).
HaxoxneHue JUIMH CTOPOH M BEJIMYUH YTJIOB
TPEYTOJIILHUKOB.

dopmyna MIOMAAN TPEYrOJIbHUKA Yepe3 JBe
CTOPOHBI W yron Mexnay HumH. Dopmyna
IUIOINAAM  YETHIPEXYTOJIbHUKA Yepe3  ero

@opMyIMpOBaTh OINpPENENICHUs] TPUTOHOMETPUYECKHX (DYHKIMHA TYNIBIX H
OpsIMBIX YIJIOB. BBIBOAUTH TeopeMy KOCHHYCOB U TEOpEMY CHHYCOB (C
paauycoM OMUCAHHON OKPY>KHOCTH).

Pemiats TpeyroiabHUKHU.

Pemrats MPAKTUYCCKUC 3aJavuu, CBOIAMIUCCA K HAXOKIACHUIO PA3JIMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.
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JUAarOHAJIA U YTOJI MEXy HUMH.
IIpakTHueckoe INpPUMEHEHHE
TEOPEM.

JOKa3aHHBIX

IIpeodpa3oBanne
noaoous.
Metpuueckue
COOTHOLICHUS
OoKpy:xHOCTH (12 4)

[TonsiTne 0 mpeoObpa3zoBaHUHU TTOTOOUS.
COOTBETCTBEHHBIE  DJIEMEHTHI  ITOJOOHBIX
uryp.

Teopema 0 TpPOM3BEIECHUH OTPE3KOB XOP/I,
TeopeMa O MPOU3BEJCHUH OTPE3KOB CEKYIIHX,
TeopemMa 0 KBaJ[pare KacaTeJIbHOM.
[IpuMeHEHHE B PEIMICHUH TEOMETPHUYCCKUX
3aj7ad4.

OcBanBaTh OHATHE TIPEOOPA30BAHUS MTOAOOHS.

HccnenoBaTth  OTHOWIEHWE  JTUHEHHBIX ~ JJEMEHTOB  QUTYp  IPHU
npeoOpa3zoBanuy Noo0us. HaxonuTe mpuMepsl oJ00UsT B OKPYIKaIOIIEH
JIEUCTBUTEIBHOCTH.

BbIBOINUTH METpUYECKHE COOTHOIICHHSI MEXAY OTPE3KaMH XOpJ, CEKYIIUX
U KacaTelbHBIX C HCIOJb30BAHUEM BIIMCAHHBIX YTJIOB U MOJOOHBIX
TPEYTOJILHUKOB.

Pemate reomerpuueckue 3aJauyd M 33Jadyd M3 PEATbHOM IKUZHU C
MCTIOJTb30BaHUEM TIOJJOOHBIX TPEYTOIHHHUKOB.

Bekropsl (15 4) OnpeneneHue  BEKTOpPOB,  ciokeHue U | Mcnonbs3oBaTh BEKTOpPHl Kak HAlpaBICHHBIE OTPE3KH, HCCIIENOBATh
Pa3HOCTh BEKTOPOB, YMHOXKCHHE BEKTOpa Ha | TECOMETPUUYECKUM (TTepemMenieHne) U PU3nIecKuii (Cruiia) CMBICIbI BEKTOPOB.
YHUCIIO. 3HaTh ONPEEIECHHUSI CYMMBbI M Pa3HOCTH BEKTOPOB, YMHOKEHUS BEKTOPA Ha
Ou3nueckuii ¥ TEOMETPUYECKUNM CMBICI | YACIO, HCCICIOBATh TC€OMETPUUYECKHA ¢ (U3HYECKUN CMBICIBI ATHX
BEKTOPOB. OIEpALUM.
Pasnoxxenue BEKTOpA o nByM | Pemate reomerpuueckue 3ajauu ¢ UCIIOJIb30BAaHUEM BEKTOPOB.
HEKOJIMHEapHbIM  BekTopaM. Koopauzatel | PacknanpiBaTh BEKTOp MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonp30BaTh CKaJspHOE TNPOU3BEJIECHUE BEKTOPOB, BBIBOJUTH €r0
CkasipHOE TPOM3BEJEHUE BEKTOPOB, €ro | OCHOBHBIE CBOICTBA.
MPUMEHEHUE JJI1 HaX0XKICHUS UIMH U YIJIOB. | BBIUKCHATH CymMMy, pa3HOCTh U CKaJSIPHOE IPOU3BEIEHHUE BEKTOPOB B
Pemenue 3a1a4 ¢ moMOIIbI0 BEKTOPOB. KOOpAMHATAX.
[Ipumenenue BeKTOpOB AJsl perieHus 3anad | [[puMeHsATh cKaasipHOE MPOU3BEACHUE ISl HAXOXKICHHUS ITUH U YTJIOB.
KHNHEMAaTUKU U MCXAaHUKU.

O06o01menue [ToBTOpEeHNE OCHOBHBIX MOHATHI M METOAOB | PemaTe 3agaun Ha MOBTOPEHHUE, WJUIFOCTPUPYIOIIAE CBS3HM MEKIY

cucTeMaTH3anus KypcoB 7 — 9 kiaccoB, 000011eHIE 3HAHHA. pa3IMYHBIMH YaCcTSIMHU Kypca.

HU3y4EeHHOI0

marepuaJja (4 4)
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10 KVIACC
OO011ee KOJIM4eCTBO YacoB — 34 yaca.

Tembl (TeMaTHUYECKHUE

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

0J10KH/ MOy 1H)
JlekapTOBbI JlekapToBBl ~ KOOpIMHATBI ~ TOYEK  Ha | B meuenue yue6Ho20 200a: TIOHMMAaTh, NMPHUMEHATH B CaMOCTOSITEIHHOMN
KOOPANHATHI Ha | MJIOCKOCTH. peuy, BOCHPUHUMATh (CIyXO3PUTEIHHO W/WIM Ha CIyX C Y4ETOM YpOBHSA

mjaockoctu (10 v)

VYpaBHeHue npsaMoil. YrinoBoii ko3dduruenr,
TaHIEHC YyIVIa HakKJIOHA, NapaJUielbHblE U
NepHEHINKYISIPHBIC MTPSIMBIE.

VYpaBHenue  okpyxHocTH.  Haxoxnenue
KOOPJIMHAT TOYEK MEPEeCEUEHUs OKPYHKHOCTH
Y TIPSMOM.

Meton KOOpJMHAT
F€OMETPUUYECKUX 3a/1a4.
HUcmonb3oBaHue  MeTona
MPaKTUYECKUX 3a/1a4ax.

pu peueHun

KOOpAMHAT B

CIIyXOpEYeBOTO pa3BUTHS OOYYaIOUIMXCS) W JOCTAaTOYHO BHATHO H
€CTECTBECHHO BOCIPOU3BOAMTH TEMATUYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alid y4eOHOH IesSTeIbHOCTH.
BeimonHaTe GoHeTHUECKyr0 3apsiKy. Mcnosnp3oBaTh JaKTHIBHYHO (YCTHO-
JAKTUIIBHYIO PEeUb) B KAUECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSI.

Ilo oxonuanuu xadxcooii yuebHOU uyemeepmu: BOCIPUHUMATb Ha CIyX U
BOCITIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOM
JUCLUIUIMHBL, @ TAKXKe JIEKCUKY [0 OpraHu3alul y4eOHOH e TeIbHOCTH.
OcBauBatrh MOHATHE MNPSAMOYIOJbHOW CHCTEMBI KOOPIMHAT, IE€KAPTOBBIX
KOOpJMHAT TOYKH.

BrIiBOIUTE ypaBHEHHE NPAMON U OKPYKHOCTH. BBIAEIIATH MOJIHBIN KBaApaT
JUISL HAXOXKACHHS LIEHTPA U Palnyca OKPYKHOCTH 110 €€ yPaBHEHHUIO.
Pemwats 3agauv Ha HAXOXKIACHUE TOYEK IIEPECEUYCHUS IMPSIMBIX W
OKPY’KHOCTEH C IIOMOIIBI0 METO1a KOOPAHHAT.

Hcnonp3oBaTh CBOICTBA yIrioBOro KO3 QuIMEHTa MPAMON MPH PELICHUN
3aJad4, U ONPEICIICHUS PACIIONOKECHHS IIPSIMOM.

[IpuMeHATh KOOPAUHATHI NIPU PELICHUH F€OMETPUUECKUX U MPAKTHUYECKUX
3a]a4, U1 IIOCTPOEHUS MAaTEMATHYECKHX MOJEJEH pealbHbIX 3a1ad
(«MeTom KoopauHATY ).

[Tonp30BaThCs A7 MOCTPOEHUS U UCCIIEAOBAaHUM HU(PPOBBIMU PECYPCAMH.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS TEOMETPHH.

IIpaBuabHBIE
MHOI'0YT'0JIbHUKH.
JJIMHA OKPYKHOCTH U
IUIOIA/AD Kpyra.
Beryuciaenune

[IpaBuiibHBIE MHOTOYTOJIbHUKH, BBIYUCIICHUE
nX 2JJIeMeHToB. Ymcino mw W JJMHA
OKpY>KHOCTU. JlIMHa JyrM  OKpPY’>KHOCTH.
Pannannas mepa yria.

[Tnomianp Kpyra v €ro 3JIeMeHTOB (CEeKTopa U

DopMyIupOBaTh OMpEEICHNE MPABUIbHBIX MHOTOYTOJIBHUKOB, HaXOIUTh
UX JJIEMEHTHI.

[Tonb30BaThbCs MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C IOMOIIbIO
IPABWIbHBIX MHOTOYTOJBHUKOB, OINpPEAENATh YMUCIO T, JJIUHY IyTd U
paJiiaHHyI0 Mepy yria.
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miomazaei (9 )

cerMeHTa). Brrumcnenue miomaneit ¢uryp,
BKJIIOYAIOLIUX JIEMEHTHI KpyTa.

[IpoBoauTh MEepexo OT paJaHHON MEPHI yIJia K TpagyCHOI 1 Ha000POT.
OnpenensTs mIomaab Kpyra.

BoeiBoguth dopMyinbl (B rpaayCHOW M paauaHHOW Mepe) Uil JJIMH YT,
IJIOIIAAEH CEKTOPOB U CETMEHTOB.

Boruncnare mnomaau  Guryp, BKIIOYAIOMIMX AJIEMEHTHI  OKPYKHOCTH
(kpyra).

HaxoauTh miuomaay B 3a1a4ax peabHOM KU3HH.

JABUKeHHs TVIOCKOCTH
(7 1)

[ToHsiTHE O NBUKEHUU TNIOCKOCTH.
[TapannenbHelii  mepeHoc,  MOBOPOT U
cummeTpus. OCH U LEHTPbl CUMMETPHH.
[Tpocreiinye npuMEHEHNs B pEIICHUH 3a/1a4.

Pa36upaTth mpuMepsl, WILTIOCTPUPYIOIINE MOHATHS ABHKEHHS, LIEHTPOB U
OoCell CHMMETPHH.

@opMyIMpOBaTh ONPEAETICHUS MapajUIeIbHOTO IEPEeHOCa, IOBOPOTa |
0oceBOil cuMMeTpuu. BBIBOOUTH MX CBOMCTBA, HAaXOAMTh HEIMOJBUIKHBIE
TOYKH.

HaxoauTp HEeHTphI U OCH CUMMETPUI IpocTerInx Guryp.

[MpuMeHsT, MapayuIeTbHBI TMEPEeHOC H CHUMMETPHIO TIpU  PEIICHUH
reOMEeTPHUECKUX 3a7a4 (pa3ouparb MpUMEpPHI).

Hcnonp30BatTh 1Sl IOCTPOCHUS M UCCIIEOBAaHUI U(POBBIE PECYPCHI.

IToBTOpEHMUE,
00001IEHME,
cucTeMaTH3auus
HU3YYEeHHOI 0
marepuaJia (8 u)

IloBTOpEHNHE OCHOBHBIX IOHATHUI U METONOB
kypcoB 7-10 kmaccoB, o0000meHHEe WU
cucreMarusauuss  3HaHui.  IIpocreiimme
reoMerpuueckue GUrypsl U HX CBOMCTBA.
N3mepenue reoMeTpu4ecKiuX BEITUUHH.
TpeyrojJbHUKH.
[TapamiensHbie u
MIpsIMBIE.

OKpy>XHOCTb U KpYT.
MMOCTPOCHUS. Yrasl B
Bnucannele U onucaHHbIE
MHOTOYT'OJIbHUKOB.

[IpsiMast © OKPY>KHOCTb.
YeTsIpEXYrOJIbHUKHY. Bnucannseie U
ONMCAHHBIE YEThIPEXYTOJIbHUKH.
Teopema [Mugaropa u
TPUTOHOMETPHH. Pemenue

NEePIEHAUKYISIPHBIC

['eomerpuueckue
OKPYKHOCTH.
OKPY’>KHOCTH

Hayaia
o0mx

Bocnpunnmare (CIIyXO3pUTENbHO W/WIM Ha CIyX C Y4€TOM YpOBHS
CIIyXOpEUeBOIro pPa3BUTHUS OOYHYAIOIIMXCS) U ONEPUPOBATH CIEAYIOLIUMU
NOHATUSAMH:  (urypa, TOYKa, TMps- Mas, YIroji, MHOTOYTOJIbHUK,
PaBHOOEAPEHHBIW W PABHOCTOPOHHHH TPEYTOJBHHUKH, MPSIMOYTOIBHBINA
TPCYTOJIbHUK, ME€aAHuaHa, GI/ICCGKTpI/Ica n BBICOTA TPCYroJIbHUKaA,
napajuieiorpaMM, pomO, TpsAMO- YTrOJbHHMK, KBaJpar, Tpareuus;
OKPYHOCTh, KacaTellbHasl; PABEHCTBO U MOA00ue QUTyp, TPEYTrOIbHHUKOB;
NapajuIeIbHOCTD U MEPIEeHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXKIY NMPSIMBIMHU,
CUMMCTPUA OTHOCHUTCIIBHO TOYKHU U HpHMOP'I; AJINHA, PaCCTOSIHUEC, BCIIMUMHA
yria, IIoaab, IEPUMETP.

Hcnonb3oBate ¢GopMynbl: MepuMeTpa U IUIOMIATU MHOTOYTOJIBHUKOB,
JUIMHBI OKPYXXHOCTM M IUIOIIAJU Kpyra, o00bEMa MpSIMOYTOJIbHOTO
napasuieNenunena.

OHGpI/IpOBaTI) MOHATHUAMU: MPAMOYTOJIbHAA CUCTEMa KOOPAWHAT, BCKTOP,
UCIIONB30BaTh ATH MOHATHUS IS MPEACTABICHUS JAHHBIX U PEIICHUS 3a/1a4,
B TOM YHCJIE U3 IPYTHX YUEOHBIX MPEIMETOB.

PemaTh 3ajaun Ha MOBTOPEHUE OCHOBHBIX MOHITHMA, HIUTIOCTPAIIUIO CBSI3EH
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TPEYTOJIbHUKOB.
HpaBI/IJ'II)Hble MHOT'OYT'OJIbHHUKH.

[TpeoOpa3oBanusi  IUIOCKOCTH.  JIBHXKEHUS.

[Tonobue. Cummerpus.

IInomans. Beruncinenue miomanen.
[Tnomaau mogoOHBIX GuUryp.
JlekapToBbI KOOPAMHATHI HA TNTIOCKOCTH.
BekTopbl Ha IIOCKOCTH.

MEXJY pa3IMYHbIMM 4YacTAMU Kypca. BbplOupaTte MeTon Juisl pereHHs
3aJauu.
Pemate 3a1aun U3 MOBCETHEBHOM JKU3HU.




IlIpeomemmnunie pe3yromamal yuedHo20 Kypca
«Bepoamnocms u cmamucmuxa»

7 KUIIACC

[IpeacraBnenuie JaHHBIX B BUJE TAOJIMILI, AMArpamMM, rpaukoB. 3aroJIHEHHE
Ta0JIuI, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATBIX) H
KpyroBbix). Utenue rpadukoB peajbHbIX mpoleccoB. M3pieuenune mnHdopmanuu
U3 TUarpaMM U TaOJuIl, UCTIOIb30BAHUE U MHTEPIPETALIMS TaHHbIX.

OnucarenbHasi CTaTHCTHKA: CpellHEe apu(pMETHUYEeCKOe, MeIuaHa, pa3max,
HaumOOJbIIIEE M HaWMEHbIIIEe 3HAUYCHUS HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CrnydaifHbpI SKCTIEpUMEHT (OTBIT) U ciaydaiiHoe coObiTue. BeposiTHOCTD u
gacTtoTa. Pojib MajJoBepOsTHBIX M MPAKTHUUECKU JIOCTOBEPHBIX COOBITHI B MPUPOJIE
U B o0mecTBe. MoHeTa U UrpajibHAsi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucio pébep um cymmapHas
crenenb BepmmH. [IpencraBnenue o cszHoctu rpada. Lenn u muxnsl. [lytu B
rpadax. O6xon rpada (diiepoB myth). lIpencraBienue o0 OpPUEHTUPOBAHHOM
rpade. Pemienue 3anau ¢ momoiibio rpados.

8 KUIACC

[IpeacraBienuie NaHHBIX B BUAE TaOJIUI, 1UarpamMm, rpa)ukoB.

MHOXECTBO, DJEMEHT MHOXECTBA, IOAMHOXecTBO. Omnepanuu Hal
MHO)XECTBaMU: O0BbEJAMHEHHE, TepeceueHue, nomnosiHeHue. CBOMCTBa omnepanui
HAaJ, MHOYKECTBAMM: IEPEMECTUTEIBHOE, COYETATEIIbHOE, PACIPEAEIUTENBHOE,
BKJItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpencTaBiICHUs] MHOXKECTB Jis
ONMCAaHUS PEATBHBIX IIPOLIECCOB U SABJICHUI, IIPU PELLICHUN 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. J(Ucriepcus M CTaHAAPTHOE OTKIOHEHME
YHCIOBBIX HAO0OpOB. J[narpamMmMa paccenBaHus.

DOneMeHTapHble COObITUSA ciay4dailHOro ombiTa. CiaydyaliHble COOBITHSL.
BepostHocT  coObiTuii.  OnbITBL ¢ PaBHOBO3MOYKHBIMU  3JIEMEHTapHBIMU
coObITusiMU. CiydaiiHbiil BbIOOpP. CBSI3b MEXKy MAJIOBEPOSITHBIMU U ITPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpeacraBienue NaHHBIX B BUAE TaOJIUI, 1UarpamMm, rpa)ukoB.

HepeBo. CBolicTBa JE€pEBbEB: E€IUHCTBEHHOCTb IIyTH, CYILECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSI3b MEX]Y YWCIOM BEepUIMH M uuciaoMm pedep. IIpasumio
yMHOXeHHs. Pemienue 3aa4 ¢ moMopto rpados.

[IporuBomosnoxubie coObiTus. Juarpamma Diinepa. OObequHEeHHE W
nepeceuenne coObiThii. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAsE BEPOATHOCTh. [IpaBmiio ymHOxeHus. HesaBucumbie
coObrTus. IlpencraBieHue skcnepuMeHTa B BUJE JepeBa. PelieHue 3agady Ha
HAXOXKJEHUE BEPOSATHOCTEH C MOMOIIBIO JIepeBa CIYYalHOI'O HKCIIEPUMEHTA,
ayarpaMmm Diepa.

IlepectanoBku u ¢akropuan. CoueTanusi ¥ YUCIO coyeTaHuil. TpeyroapHuK
[Tackains. Pemenue 3a1ay ¢ KCHOAb30BAHUEM KOMOMHATOPUKH.
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10 KUIIACC

[IpencraBienrie JaHHBIX B BHAE TaOaul, JuarpamMm, rpadukos,
WHTEpIIpeTalus TaHHbIX. UTeHHe U MOCTpOeHUe Tabull, [uarpaMm, rpauKoB Mo
pEAIbHBIM JJAHHBIM.

['eomeTpuueckast BepoaTHOCTh. CiydaliHblii BBIOOp TOYKM U3 (DUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'U OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepusi MCHBITAHUM O IEPBOro ycmexa.
Cepust ucnbiTanuii beprymau. BeposSTHOCTHM COOBITMH B CepuUU  HMCHBITAaHUN
bepnyu.

CnyyaiiHasg BelIMYMHA W paclpeleleHue BeposiTHOCTeld. MaremaTudyeckoe
oXujgaHue U aucnepcus. Ilpumepsl  MaTeMaTHYECKOrO  OXKHJAHUSA — KakK
TEOPETHUYECKOTO CPEAHEr0 3HAYECHUS BEJIMYMHBL. MaremaThueckoe OXUIaHUE U
JUCHEPCUA CIyYaWHOW BEJIWYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHHUI
beprynnmy.

[Tonsarue o 3akoHe OONbIIKX uKcen. M3MepeHrne BeposSTHOCTENW ¢ TOMOIIbIO
4acToT. PoJib ¥ 3HaueHME 3aKOHA OOIBIIUX YUCE B IPUPO/IE U OOIIECTRE.
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TemaTndeckoe MIaHUPOBAHKE IO TUCIUIUIMHE «BeposSTHOCTh M CTaTUCTHKA» MPEICTaBICHO MO rogam obydeHus (7-10
KJIaCCBI).
OCHOBHBIC BUIBI ICATCILHOCTH O0YYAIOIIMXCS TICPEYNCIICHBI PU U3YYEHUN KaXKJIOH TEMbI M HAIIPABJICHBI HA JIOCTH)KCHHC
IUTAHUPYEMBIX pe3yJbTaToB 00yueHUs. [lepedeHb BHJIOB JESITCIBHOCTH MOXET OBITh PACIIMPEH WM COKpaIiéH — C y4ETOM

BO3MOXHOCTEH U OrpaHUYEHUN 00ydaronxcs, 00yCI0OBICHHBIX CTPYKTYPOM HapyIIEHUS MPH TIIyXOTe.

7 KIIACC

OO01ee KOJIM4ecTBO 4acoB — 34 yaca.

Tembl OcHoBHOE conepxaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00yYAKIIMXCH
(TemaTu4ecKue
0JI0KH/MOYJIN)
IIpencraBnenue | [IpencraBnenne  gaHHBIX B Tabmuuax. | B meuenue yue6Ho20 2o0a: TIOHUMATh, IPUMEHATh B CAMOCTOATEIBHOU peyH,

JaHHbIX (7 4)

[IpakTuveckre BHIYUCICHHS 1O TaOIUIHBIM
JNaHHBIM. VI3BIeUeHHE ¥ WHTEpIpeTaNus
TaOJIMYHBIX JaHHBIX. [IpakTudeckas pabora
«Tadmuus.

I'padmueckoe npeacTaBieHUe TaHHBIX B BUIC

BOCIIPUHMMATh  (CIlyXO3pUTENIbHO W/MIM Ha CIyX C Yy4€TOM YpOBHS
CIIyXOpE€4€eBOr0 pa3BUTUS 00YUAIOIIUXCS) U JOCTATOUYHO BHATHO M €CTECTBEHHO
BOCIPOU3BOAUTh TEMATHUYECKYIO M TEPMHUHOJOTHYECKYIO JIEKCUKY, a TaKXKe
JIEKCUKY TI0 OpraHM3aluu y4eOHO! NesTeTbHOCTH. BBIMOMHATh (POHETHUECKYIO
3apsaaky. Mcnonp3oBaTh AAKTWIIBHYHO (YCTHO-TAKTWIBHYIO pPE€4b) B KayeCcTBE

KPYTOBBIX, CTOJIOUKOBBIX (cTon0yaThIX) | BCIOMOTATEIBHOTO CPENICTBA OOILICHHUS.
muarpamm. UTeHHE W MTOCTPOCHHE nuarpamM. | [lo okonuanuu Kaxcoou yuebOHOU uemeepmu: BOCUPHUHAMATh Ha CIyX U
[Mpumepsl  nemorpaduyeckux  IuUarpaMM. | BOCIPOU3BOJUTh TEMATHYECKYI0 W TEPMHUHOJIOTMYECKYIO JICKCHKY Y4eOHOMH

[Ipaktrueckas padota «/Inarpammen.

JUCLMIUIMHBL, @ TAK)KE JIEKCUKY 10 OpraHu3aliy yueOHOU NesTeIbHOCTH.
OcBauBaTh CHocOObI MPEACTABICHUS CTAaTUCTUYECKUX JAaHHBIX M YHCIOBBIX
MacCUBOB C IOMOILBIO TaOJIMIl U JUarpamMM C MCIOJIb30BAHUEM aKTyallbHBIX U
BaXXHBIX JTAaHHBIX (JeMorpaduyeckue JaHHbIE, MPOU3BOACTBO MPOMBIIIICHHON
U CEJIbCKOXO3SIICTBEHHON MPOAYKIMH, OOLIECTBEHHbBIE U IPUPOIAHbBIE SIBJICHMUS).
N3ydats MeToabl paboThl ¢ TaOJMYHBIMU U TpaUuecKUMH HpeACTaBICHUAMHI
JAHHBIX C MMOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€ MPAKTHYECKUX PadOT.

Onucarenbnass | Yucnosble HaOOpBI. Cpennee | OcBauBaTh MOHSATHSA: YUCIOBOW HaOOp, Mepa LEHTpaJbHOW TEHIECHLUHU (Mepa
cratuctuka (8 | apupmeruueckoe. LIEHTpa), B TOM YHCJIE CpeAHEE apuPMETHUECKOE, METUAHA.
q) Menunana yncnoBoro Habopa. YcroiuuBocTs | OnMHCHIBaTh CTATUCTUYECKHE JaHHBIE C TIOMOIIBIO CPEIHETO apU(PMETHIECKOTO

MEIUAaHBI.
[IpakTuueckas padora «CpeqHue 3HAUCHUSY.
HaubGomnpmee w  HanMEHbIIEE 3HAYCHUSA

U MeauaHbl. Pemats 3amaun.
W3yyath CBOMCTBa CpEeAHHMX, B TOM YUCIIE C TIOMOIIBIO HU(POBBIX PECYpPCOB, B
X0JI€ MPAKTUYECKUX padoT.
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yucioBoro Habopa. Pazmax.

OcBauBaTh MOHATHUA: HaWOOJbIIEE W HAaWMMEHLIIEE 3HAYCHHS YHCIOBOTO
MacCHBa, pa3Max. Pemates 3amaum Ha BI:I60p crocoba OmuCaHus JaHHBbIX B
COOTBECTCTBHH C l'IpI/IpOI[OI\/'I JaHHBIX U HOCJISIMU UCCIICIOBAaHUS.

Cayyaiinas CnyuaiiHas  u3MeHuUMBOCTh  (mpuMepsl). | OcBauBaTh MOHSATHS: YacTOTa 3HAUYEHWH B MAacCHBE JAHHBIX, TPYNIHPOBKA
U3MeHYHMBOCTH | YacToTa 3HayeHMH B MaccHBE JaHHBIX. | JaHHBIX, THCTOIpPaMMa.
(6 9) I'pynnupoBka. I'ucrorpaMmmsl. CTpouTh ¥ aHAIM3UPOBATH THUCTOTPAMMBI, IMMOAOWUPATh MOMXOJSAIINA IIar
[IpakTuueckas pabota «CryyaiiHast | TpyHIHUPOBKH.
U3MEHYUBOCTDY. OcBauBaTh rpauueckue NPEICTaBICHUS pa3HbIX BUJOB  CiIy4ailHOMN
U3MEHYMBOCTH, B TOM YHCIE C IOMOIIBIO IM(POBBIX PECypcoB, B XOJe
PAaKTUYECKON paboTHI.
Beenenne B | I'padp, Bepmmna, pebpo. Ilpencrasnenue | OcBauBaTh mOHATUA: Tpad, BepmuHa rpada, peOpo Trpada, CTeneHb
Teopuw rpados | 3amaun ¢ nomompio  rpada.  CreneHs | (BaJCHTHOCTH BEPUIMHBEI), IIETIb U IIHAKII.
4 4) (BaseHTHOCTB) BepwuHbl. Yucino pé6ep u | OcBauBaTh NOHATUS: NyTh B rpade, »diiepoB myTh, 00xon rpada,

CyMMapHasi cTeneHb BepmMH. Llenp u muxm.
[Tyt B rpade. IIpencraBnenue o cBA3ZHOCTU

rpadga. OOxom rpada (isIepoB TYTh).
IMpeacraBnenne 00 ~ OPUEHTUPOBAHHBIX
rpadax.

OpPHEHTUPOBAHHEIH rpad.

Pematp 3amaun Ha MOMCK CyMMBI CTETIeHeH BepuiMH Tpada, Ha mouck odxona
rpacda, Ha TIOUCK ITyTei B OPHEHTUPOBAHHBIX Tpadax.

OcBauBath cHnocoObl NpeICTaBIEHHUs 3aJad M3 Kypca ainreOpbl, reoMeTpud,
TEOPHUH BEPOSATHOCTEH, IPYTUX MPEAMETOB C MTOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE 1enH, QYHKIMOHANBHBIE COOTBETCTBHS) HAa IPUMEPAX.

BepositHOCTL M
4acToTa
CJIYYaAHHOr 0
coObITHUs (4 1)

CrnyyaiiHplii ONBIT M CIydyallHOE COOBITHE.
BepostHocTe M uactoTa coObiTH. Poisb
MaJIOBEPOSATHBIX u IIPAKTUYECKH
JIOCTOBEPHBIX COOBITUM B MpuUpoJe U B
oOmiectBe. MoHeTa W wurpajpHas KOCTb B
TEOPUU BEPOSTHOCTEH.

[IpakTryeckas padora «YactoTa BBIAACHUS
opia».

OcBauBaTh MOHATHS: CIy4YailHBINA ONBIT U CllydalilHOE COOBITHE, MAJIOBEPOSITHOE
U TMIPAKTUYECKHU JIOCTOBEPHOE COOBITHE.

W3ydaTh 3HAYMMOCTH MAJIOBEPOSITHBIX COOBITHH B TNPHPOJE W OOIIECTBE Ha
BaXHBIX IpuUMepax (aBapuu, HECUACTHbIE CIy4ad, 3allluTa IEepPCOHATbHON
nHpOpPMaILNH, TTepeada JaHHBIX ).

M3ydaTh pojib KJIACCHUECKUX BEPOSTHOCTHBIX MoJenedl (MOHeTa, UrpajibHas
KOCTb) B TEOPUU BEPOSTHOCTEM.

HaGmtonate ¥ M3y4aTh 4acTOTy COOBITMH B HPOCTBIX 3KCIEPUMEHTaX, B TOM
YHCIIe ¢ TOMOIIBIO IM(PPOBBIX PECYPCOB, B X0/I€ NPAKTUIECKOH paboTHI.

O06o0menue u
cucTeMaTH3anus
HU3y4YEeHHOI0

MaTtepuaJa (5 )

IIpencraBnenne  gaHHbIX. OmnucarenbHas
CTaTUCTHUKA. BepositHOCTB CIIy4aliHOTO
COOBITHSL.

IToBTOPATH NU3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHMM.

Pemate 3amaum Ha NPEACTABICHME W ONHMCAHME [JAHHBIX C IIOMOLIBIO
U3YYEHHBIX XapaKTEPUCTHK.

OOcyxaTb MPUMEpPHI CIYYalHBIX COOBITHIA, MAIOBEPOSITHBIX M MPAKTHYECKH
JOCTOBEPHBIX CIIyYalHBIX COOBITHH, X POJIM B IPUPOE U )KU3HHU YEJI0 BEKa.
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8 KIIACC
OO011ee KOJIMUECTBO YacoB — 34 yaca.

TeMbl (TeMaTHYECKHE
0J10KM/MOAYJIH)

OcHOBHOE€ CoAECpKaHUE

OcHoBHbIE BHDBI JeITEJIbHOCTH oﬁyqamumxca

IToBTOpeHue (4 4)

IIpencraBnenne  paHHbIX.  OnucarenbHast
cratuctuka.  CnyvyaliHas  M3MEHUYUBOCTb.
Cpennue uncinoBoro Habopa.

Cnyuaiinple  coObiTus.  BepositHocTH M

yacTtoThl. Kiaccnmueckne MOACIM TEOpUn
BGpOS[THOCTGfII MOHCTA N UurpajibHasA KOCTb.

B meuenue yuebOnoco 2o0a: TOHUMATh, MPUMEHATH B CAMOCTOSITENLHON
peuH, BOCTIPUHUMATH (CIIyXO3pPHTEIBHO W/WIM Ha CIyX C y4ETOM YPOBHS
CIIyXOpEYeBOTO pa3BUTHS OOY4YaIOLIMXCS) U JOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYI0 W TEPMHUHOJIOIHYECKYIO
JEeKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alud y4eOHOH MesTelbHOCTH.
BoinonusaTe oneTHueckyro 3apsanaky. Mcmonb3oBaTe NaKTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEYb) B KAUECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSI.

Ilo oxonuyanuu Kadxcoou yueOHOU uyemeepmu: BOCIIPUHUMATHh Ha CIyX U
BOCIIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOM
JUCIUIUIMHBL, @ TAK)KE JIEKCUKY 10 OpraHu3aliuy y4eOHOM e TeIbHOCTH.
[ToBTOpATE N3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemate 3agaun Ha NpPENCTaBICHHWE M OIMCAHHUE JAHHBIX C IIOMOIIBIO
U3Yy4YECHHBIX XapaKTEPUCTHK.

Pewmats 3amaun Ha npeAcTaBlIeHUE TPYNIMPOBAHHBIX JTAHHBIX M ONHACAHHE
CIIy4allHOM U3MEHYUBOCTHU.

Pemate 3amaun Ha ONpeneNeHHE YacTOThl CIy4yaillHbIX COOBITHIA,
0o0CyX/IeHue TpPUMEpPOB CIydyallHbIX COOBITHUH, MaJOBEPOATHBIX U
IPAKTUYECKH JOCTOBEPHBIX CIy4YaillHBIX COOBITHI, UX pOJIM B HPUPOJE U
JKU3HU YEJI0BEKa.

OnucareabHast
CTAaTHCTHKA.
PaccenBanmne aaHHBIX
(74)

Otkiionenus. [ucnepcust yuciaoBoro Habopa.
CrangaptHoe OTKJIOHEHHE YHCIIOBOTO
Habopa. /[narpaMMbl paccenBaHUsI.

OcBauBarTh IIOHATHA: AUCTICPCHUA n CTaHJApTHOC OTKJIOHCHHC,
HCIIOJIB30BATh 3TU XaPAKTCPUCTUKU JIA OITUCAHUA PAaCCCUBAHUS JAHHBIX.
BI)II[BI/IFaTL THIOTE3BI 00 OTCYTCTBHUH HJIM HAJIMYUHW CBA3HU IO JHArpamMmam
pacceruBaHul.

CTpOI/ITI) AuarpaMMbl paCCCUBAaHUA MO UMCIOIIUMCA NaHHBIM, B TOM YHCJIC
C IIOMOIIBK0 KOMITIBKOTEPA.

Mmuo:xectBa (7 4)

MHokecTBO, MOJAMHOXKeCTBO. Onepanuu Hax
MHOKECTBaMU: OOBEIUHEHHE, IepeceueHue,
JIOTIOTHEHHE.

OcBauBaTh MOHATHSI: MHOKECTBO, PJICMCHT MHOKECTBA, IIOAMHOKECTBO.
BrImonHATh omepanuy HaJ MHOXKECTBAMHU: OOBEIWHEHHUE, TepecedyecHue,
JOIIOJIHEHUE.
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CpolicTBa omepaluid HajJ MHOXECTBaMU:
MEePEMECTUTEITBHOE, coueTaTenbHoe,
pacrpeaeuTeaIbHOE, BKITIOUCHHUS.
['padmyeckoe mpencTaBIeHIE MHOXKECTB.

Hcmons30BaTh CBOMCTBA:
pacnpenenHTenLHoe, BKIIFOUCHUA.
Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXKECTB IPH ONMUCAHUU
peanbHBIX MPOLIECCOB U ABICHUN, IPU PELICHUU 3a/1a4 U3 IPYTHX YUEOHBIX
MPEMETOB M KYpPCOB.

IEPEMECTUTCIIBHOC, COYCTAaTCIBbHOC,

BepositTHocTh DneMeHTapHbIe COOBITHSI. Cayyaiiaeie | OcBanBaTh MOHATHS: DIIEMEHTAPHOE COOBITHE, CIlydyaifHOE COOBITHE Kak
CIy4aiHOro CcOOBITHS | COOBITHS. braronpusTcTBYIOIUE | COBOKYITHOCTD OJaronpusATCTBYIOIIMX  AJIEMEHTAPHBIX COOBITHI,
(11 49) DIIEMEHTapHbIE  COOBITHA.  BepoATHOCTH | paBHOBO3MOKHBIC DJIEMEHTAPHBIE COOBITHSI.
coObiTuil. OnbITEL C  PaBHOBO3MOXHBIMH | PemaTh 3a7aun Ha BBIYHMCIIEHUE BEPOSATHOCTEH COOBITHI IO BEPOSITHOCTAM
AJIeMEHTapHbBIMU  cOObITUAMU. CllydalHbIN | 3IeMEHTapHBIX COOBITUI CIIy4aifHOTO OIIbITA.
BBIOOP. Pemate 3amaum Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHMM B ONBITAX C
[TpakTuueckas pabota «OnbITHI C | pABHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMH  COOBITHSIMM, B TOM YHCIE C
PaBHOBO3MOXHBIMU 9JIEMEHTAapHBIMU | TOMOLIBIO0 KOMIIBIOTEPA.
COOBITHUSIMID. [IpoBoauTh M W3y4yaTh OMNBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU
COOBITUSIMH (C HCIIOJIb30BAaHMEM MOHET, WIPAIbHBIX KOCTEH, Ipyrux
MOJIeJICi) B X0J1€ TPAKTUYECKOU PabOTHI.
O06o0menue u | [IpencraBnenne  ganHbix. OmnwucarenbHas | [IoBTOPSITH H3yueHHOE U BBICTpauBaTh CUCTEMY 3HAHHM.
cucTeMaTH3anus CcTaTHCTUKa.  BeposTHocTh  ciyuaiiHoro | Pemiate 3ajmauu Ha MpencTaBiICHHE M ONMCAHME JAaHHBIX C IOMOILBIO
HU3y4YEeHHOI0 COOBITHSL. M3Yy4YECHHBIX XapaKTEPUCTHK.

MaTtepuaJa (5 )

Pemrate 3amaum Ha HAXOXICHUE BEPOSITHOCTU CIIy4alHOTO COOBITHS (B
paMKax U3y4eHHOIO).
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9 KIIACC

OO011ee KOJIMYECTBO YacoB — 34 yaca.

TeMbl (TeMaTHYECKHE
0J10KM/MOAYJIH)

OcHOBHOE€ CoAECpKaHUE

OcHoBHbIE BHDBI JeITEJIbHOCTH oﬁyqamumxca

IToBTOpeHue (4 4)

IIpencraBnenne  paHHbIX.  OnucarenbHast
CTaTUCTHKA. BepostHOCTB CIIy4alHOTO
COOBITHSL.

B meuenue yuebOnoco 2o0a: TOHUMATh, MPUMEHATH B CAMOCTOSITENLHON
pedu, BOCIIPHHUMATH (CITYXO3PHTEIBHO M /MM Ha CIyX C YYETOM YPOBHS
CIIyXOpEYeBOTO pa3BUTHS OOY4YaIOLIMXCS) U JOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYI0 W TEPMHUHOJIOIHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY [0 OpraHu3alud y4eOHOH JesTelbHOCTH.
BoinonuaTe oneTHueckyro 3apsanky. Mcmnonp3oBate NakTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAUECTBE BCIIOMOTATENILHOTO CPEJICTBA OOILICHUSI.

Ilo oxonuanuu xadxcoou yuebOnou yemeepmu. BOCHPUHMMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOM
JUCIUIUIMHBL, @ TAK)XKE JIEKCUKY 10 OpraHu3aiy y4eOHOM e TeIbHOCTH.
[ToBTOpATE N3y4YEHHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.

Pemate 3agaun Ha NpPENCTAaBICHHWE M OIMCAHHUE JAHHBIX C IIOMOIIBIO
M3Yy4YECHHBIX XapaKTEPUCTHK.

Pemrate 3amaum Ha HAXOXJIEHUE BEPOSITHOCTU CIy4alHOTO cOOBITHS (B
paMKax U3y4eHHOIO).

BBenenue B TEopuio
rpagos (6 1)

Hepeso. CBoiicTBa AepeBa: €IMHCTBEHHOCTh
IyTH, CYLIECTBOBAHME BUCAYECH BEPILMHBI,
CBA3b MEXIy YHCJIOM BEpIIMH U YHCIOM
pEdep. [IpaBuino yMHOKEHHS.

OcBauBaTh NOHATHA: JEPEBO Kak rpad 0e3 mukia, BUCAYas BEpLIMHA
(JtucT), BeTBb JiepeBa, My Th B JAepeBe, JUAMETD JepeBa.

H3yyaTe cBOWCTBa [epeBa: CYLIECTBOBAHHUE BHUCSYEH  BEPIIWHBI,
€IMHCTBEHHOCTb MYTU MEXIY ABYMS BEpUIMHAMH, CBS3b MEXAY UYHCIOM
BEPIIIUH U YUCIIOM pEOeEp.

Pemate 3a7aum Ha MOMCK M NepedHcIeHUE MyTed B JepeBe, ONpesieleHue
qrcia BEepIIMH Win pédep B nmepeBe, 00Xon OWHApHOTO AepeBa, B TOM
Yuciie ¢ IPUMEHEHHUEM MPaBUJIa YMHOKEHHSL.

Cayuaiinble cOOBITHS
(13 4)

[IporuBomonoxxkHoe coObiTHe. Jlmarpamma
Oiinepa. OObeauHEHHE U IEpeceYCHUE
cobpiTuii. HecoBmecTHbIe cOOBITHS. DOpMyna
CII0XKEHUS BEPOSITHOCTEH. IIpaBuio
YMHOKEHHUS BEPOATHOCTEIA. YcnoBHas

OcBanBaTh MOHATHUS: B3AUMHO TIPOTHUBOTIOIOKHBIC COOBITHS, ONIEPAIIIH HAJI
COOBITUSIMH, O0BEIMHEHNE M TEepecedeHne COOBITHH, nuarpamma Duiepa
(Diinepa—Benna), cCOBMECTHBIC 1 HECOBMECTHBIE COOBITHS.

N3y4are TeopeMbl 0 BEPOSTHOCTH OOBEIMHEHUS IBYX COOBITUH ((OpMyIIbI
CJIO)KEHHUS BEPOSTHOCTEM).
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BEPOATHOCTb. He3zaBucumsble COOBITHSL.
IIpencraBieHue Ciry4aifHOro SKCIEPUMEHTA B
BH/JIE JIepEBa.

Pemarp 3amaun, B TOM 4HCIe TEKCTOBbIE 3a/Jladyd Ha OIpeesieHue
BEPOSTHOCTEH OOBEAMHEHUS U TMepecedyeHus COOBITUH C IOMOIIBIO
YUCJIOBOM MPSIMOH, AHarpaMm Ditsiepa, GopMyJIbl CJI0KEHHS BEPOITHOCTEH.
OcBauBaTh MOHATHS: NPABWIO YMHOXEHHS BEPOSATHOCTEH, YCIOBHas
BEPOATHOCTb, HE3aBUCUMBbIE COOBITHS JEPEBO CIIyHYallHOTO OIBITA.

Wzyudats cBOMCTBa (OIpeeeHus) He3aBUCUMBIX COOBITHIA.

Pemartsb 3a1aun Ha onpe/esieHre U UCTOIb30BaHHE HE3aBUCUMBIX COOBITHI.
PemaTts 3amaun Ha NOMCK BEPOSITHOCTEM, B TOM YHCIIE YCIOBHBIX, C
HCIOJIb30BaHUEM JIEpEBa CIYUYaHHOTO OIBITA.

DJIeMeHThbI
KOMOMHATOPUKH (6 1)

KomOunaropnoe IIpaBUIIO YMHOKECHUS.
IlepecranoBku. @Pakropuan. CoueTaHus Hu
yucino coderaHnid. TpeyronpHuk [lackans.

[TpakTuyeckas pabota «Bpruncienue
BEPOSTHOCTEH c HCIIOJIE30BaHUEM
KOMOWHATOPHBIX ~ (DYHKIUH  3JIEKTPOHHBIX
TaOIUI.

OcBauBatb IOHATHSA: KOMOHMHATOpHOE IIPaBHUIO YMHOKEHHUS,
yHopsiioueHHasl mapa, Tpoiika 0ObEeKTOB, MEPECTaHOBKA, (pakTOpHal yucna,
COYETaHUE, YUCIIO COUETAaHUM, TpeyToabHUK [lackarns.

Pematp 3amaum  Ha TepedMCICHUE YNOPSAOYEHHBIX Tap, TPOEK,
MIEPEUYUCIICHUE TIEPECTAHOBOK M COYETAHWW DJIIEMEHTOB Pa3WYHBIX
MHOKECTB.

Pemarp 3amau Ha TPUMCHCHHE 4YHCIAa COYCTAaHWH B  airedpe
(cokpaménnoe ymMmHOKeHHe, OnHOM HbloTOHA).
Pemrate, mnpuMeHss ~ KOMOWMHATOpWKY, 3aJa4d  Ha  BBIYMCIICHUE

BEPOSITHOCTEH, B TOM YHCIE C MOMOMIBIO 3JEKTPOHHBIX TaOIHIl B Xo[e
PaKTUYECKON pabOTHI.

O0o00nIeHHe u

cucTeMaTH3anus
HU3y4EeHHOI0
MaTtepuaJa (5 v)

DJeMeHTh KOMOWHATOPUKH.
BeposiTHOCTB CitydyaltHOTO COOBITHSI.

[ToBTOpATE N3yUYEHHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.

Pemats 3amaum Ha mnepeuncieHre KOMOMHaIMK (4Mcia MEpecTaHOBOK,
yycia COYETaHWi), Ha HaXOXKICHHE BEpPOATHOCTEH coObITHH C
OPUMEHEHHEM KOMOMHATOPHKH, B TOM 4YHCIE€ C HCIHOJIb30BAaHUEM
TpeyroabHuka Ilackans.

Pemarts 3amaun Ha HaXOXKJIEHHE BEPOATHOCTEM COOBITHH (B paMKax
U3YYEHHOTO).
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10 KJIACC
OO011ee KOJIMUECTBO YacoB — 34 yaca.

Tembl

(TeMaTH4YecKHe
0J10KN/ MOy JIH)

OcHOBHOE€ COoAEpPKaHUE

OcHoBHbIE BUIbI JI€ATEIbHOCTH oﬁyqalomnxca

IHoBTOpeHue (4 1)

DneMeHTH KOMOMHATOPUKH.

B meuenue y'{€6H020 eooa. IMOHMUMAaThb, IPUMCHATH B CaMOCTOSTEIBHOM peuun, BOCIPUHUMATDb

BepositTHOCTB CJIy4alfHOTO | (CIIyXO3pUTEIbHO M/UIIU Ha CIIyX C YYETOM YPOBHS CIIyXOPEUEeBOI'0 pa3BUTHUS 00yUaIOIIUXCs) U
COOBITHSL. JIOCTaTOYHO BHATHO M €CTECTBEHHO BOCIPOM3BOJAUTH TEMATHYECKYK) U TEPMHHOJIOTUYECKYIO
JEKCUKY, a TaKXe JIEKCUKYy II0 OpraHM3alud Y4eOHOM [esATeNbHOCTH. BBIMOMHATH
¢doneTnyeckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-IAKTHJIBHYIO pEYb) B KauecTBE
BCIIOMOTaTeJIbHOTO CPeICTBA OOIIEHHSI.
Ilo okonuanuu Kadxicoou yyeOHOU uemeepmiu: BOCIPUHHMATh HA CIyX W BOCIPOU3BOIUTH
TEMaTUYEeCKYI0 M TEPMUHOJOTHUECKYIO JIEKCUKY Y4eOHOW AMCHUIUIMHBI, a TAK)KE JIEKCUKY I10
OpraHu3anuy y4eOHOM e TeNbHOCTH.
IToBTOPATH N3y4YEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.
Pemrate 3amaun Ha mepedrcieHne KOMOMHAINHN (YrCTIa MEPEeCTaHOBOK, YKCIa COUYETaHUH), Ha
HaXOXKJCHUE BEPOSTHOCTEH COOBITHUI ¢ NpUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIE C
HCIIOJIB30BaHUEM TpeyronbHuka [lackans.
Pemate 3a1a4n Ha HAXOXAEHUE BEPOSATHOCTEH COOBITUH (B paMKaxX U3yUEHHOI0).
I'eomerpuueckass | ['eomeTpruyeckas OcBauBaTh NOHATHE TEOMETPUUECKOI BEPOSTHOCTH.
BEpPOSITHOCTH (4 | BEPOSATHOCTS. Cayyaiinelii | Pemate 3ajaun Ha HaXOX/I€HUE BEPOSITHOCTEH B OIBITAX, MPEICTABUMBIX KaK BBIOOP TOYEK U3
4) BBIOOp TOYKM M3 (GUTYpHl HA | MHOTOYTOJBHHKA, KPYTa, OTPEe3Ka MU IyTH OKPYKHOCTH, YHCIOBOTO IMPOMEKYTKA.
IUIOCKOCTH, W3 OTpe3Ka, W3
JYTU OKPY>KHOCTH.
HUcnbiTanus HcnbiTanue. Yenex u | OcBauBaTh MOHATHUS: UCIBITAHUE, 3JIEMEHTapHOE COOBITHE B UCHBITAHUU (YCIEX W HeyJaua),
Bepnyin (8 1) Heynaya. Cepusi HCTBITAaHHWM | cepusi UCTIBITAHUM, HACTYIJICHUE MIEPBOTO ycrexa (Hey1aun), cepusi ucnblTanuil bepaymu.
hile] [IEpBOro ycnexa. | Pemare 3amaun Ha HaXOKICHHE BEPOSATHOCTEH COOBITMH B CEpUH HCIBITAHUH /10 HEPBOTO
Hcnerranus bepHymu. | ycrexa, B TOM 4uciie ¢ IpUMEHEHHEM (POPMYJIbl CYMMBbI T€OMETPHUUECKON IPOTPECCUU.
BepositHoct  coObiTuii B | PemaTh 3a1aun Ha HaXO0XKJEHHE BEPOSTHOCTEH AJIEMEHTAPHBIX COOBITHI B CEpUU MCIBITAHHUH
cepun ucnblTaHuii bepryium. | bepHyIy, Ha HaX0XKIEHUE BEPOATHOCTH ONPEAEIEHHOIO YUCIA YCIEXOB B CEPUH MCIIBITAHUN
IIpakTrueckas pabota | bepuymu.

«McnbiTanus bepHymmy.

W3yyath B Xoie MpakTU4YecKoW paboThl, B TOM 4YHCJI€ C MOMOIIBI0 IUGPOBBIX PECYPCOB,
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CBOICTBA BEPOSITHOCTH B CEpUM HUCTIbITaHUK bepHyuin.

Cayuaiinas
BeJnunHAa (8 4)

CnyvaiilHass  BeJIMYMHA U
pacnpenenenie
BEPOSITHOCTEH.
MaremaTtuueckoe OXUJaHHE

U JUCHEpCUs  CIy4YaillHOM
BEJINYMHBL. ITpumepsr
MaTEeMaTHYECKOr0 OXKUAAHUS
KaK TEOPETUYECKOIO
CpeIHEro 3HAYEHUs
BEITUYHHEI.

[Tonstue o 3akoHe OOJBLINX
YHUCEIL. H3zmepenne

BEPOSATHOCTEH C TOMOIIBIO
yactoT. [IpumeHnenue 3akoHa
OOJIBIINX YHCEIL.

OcCBOUTH MOHATHUSA: CiIy4dailHas BEJIMYMHA, 3HAYEHUE CIIyYalHOW BEIMYHUHBI, pPacrpeleeHue
BEPOSITHOCTEM.

Wzyyath u 00CyXIaTh MpUMEpPbl TUCKPETHBIX M HENPEPHIBHBIX CIy4YalHBIX BEIHYMH (POCT,
BEC YeJI0 BEKa, YHCIEHHOCTh HACEJICHHs, PYTrue M3MEHYHMBBIC BEITUYHUHBI, PACCMOTPEHHbBIC B
KypCe CTaTUCTHKH), MOJAEIBHBIX CIIy4alHBIX BEJITUYMH, CBA3AHHBIX CO CIy4YalHBIMH ONBITAMU
(6pocaHue MOHETHI, UTPATHHON KOCTH, CO CITyYalHBIM BEIOOPOM U T. I1.).

OcBauBaTh MOHATHUS: MaTEMaTUYECKOE OXHJIaHUE CIy4yailHOW BEIMYMHBI KaK TEOPETUUYECKOE
CpelHee 3HAueHUE, JHUCIEPCHUS CIyYalHOW BENUYHMHBI KAaK aHAJIOT JUCIEPCHH YHCIOBOTO
Habopa.

Pemarp 3amaun Ha BBIYHCICHHE MATEMATHYECKOTO OXHUIAHUA M JUCTICPCUU TUCKPETHON
CIIy4ailHOM BETMYMHBI MO 33/JJaHHOMY pacIpellelieHHI0, B TOM YHWCJe 3afad, CBA3aHHBIX CO
CTPaxOBAHHUEM U JIOTEPESIMHU.

3HAKOMHUTBCS C MaTeMaTHYECKUM OKUJAHUEM U JIHUCIIEpCHel HEKOTOPBIX paclpeiesieHul, B
TOM YHUCJIE paclpeicsieHus] CIlydalilHOM BEIWYHHBI «YUCIIO YCIIEXOB» B CEPUU HCIIBITAHHIA
bepnysu.

W3y4ath 4aCTOTy COOBITHS B IIOBTOPSIOIIUXCS CITyYalHBIX OIMBITaX KaK CIy4alHYIO BEIIMYUHY.
3HaAKOMUTBHCS € 3aKOHOM OoubIuX uncen (B hopme bepHyum): mpu OOJBIITIOM YUCIIE OTBITOB
9acToTa COOBITUS OJTU3KA K €r0 BEPOSTHOCTH.

Pemrats 3a1aun Ha UI3MEPEHUE BEPOATHOCTEN C OMOIIBIO YaCTOT.

OOcyx)aath poyib 3aKOHa OONBIIMX YHCENl B 0OOOCHOBAHWM YACTOTHOTO METOJIa M3MEpPEHUS
BEPOATHOCTEI.

OOcyXaaTh 3aKOH OOJBIIMX YKCENT KAaK TPOSBICHHE CTAaTUCTHYECKON YCTOWYUBOCTH B
M3MEHYUBBIX SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YKCEI B IPUPOJIE U B )KU3HU YeJIOBEKA.

O0600menue "
CHCTeMaTH3 AU
HU3y4EeHHOI0
MaTtepuaJa (10 1)

[IpencraBnenue JaHHBIX.
OnucarenpHass  CTaTUCTHKA.
BeposiTHOCTB CIIy4aliHOTO
COOBITHSL. DneMEeHTbI

KoMOuHaTopuku. CiydaiiHble
BEJIMYMHBI M PaCIpEACTICHUSL.

[ToBTOpATH N3YUEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemrats 3amaun Ha npeaCTaBICHUE U ONMCAHUE TAHHBIX.

Pemarp 3agauM Ha HAXO0XKJACHHUE BEPOSITHOCTEH COOBITUH, B TOM YHCJIE B OMNBITaX C
PAaBHOBO3MOKHBIMH ~ DJIEMCHTApPHBIMHA ~ COOBITUSAMH, BEPOSATHOCTEH  OOBEIUHEHUS U
NepeceyeHns] COOBITUH, BBIYHCIATH BEPOSTHOCTH B OMBITAX C CEPUSMHU  CIIyYalHBIX
HCIIBITAHHH.




94

IHoaxoabl K oLeHKe 00pa30BaTeJbHBIX Pe3yJIbTATOB INIyXHX 00y4aKIIMXCH 10
yueOHBIM npeaMeTaM HUKJIAa «MaTeMaTuKa

[Ipu oueHke pe3ynbTaToB OOy4YEHUsS MaTeMaTHKe, BKJIouYas aireopy,
FEOMETPHUI0, BEPOSITHOCTh M CTATUCTUKY, HEOOXOAUMO YYHUTHIBATh OCOOCHHOCTH
peyeBoro ©  OOHIEr0  pa3BUTHUS, MBICIUTEIBHON  JIEATEIbHOCTH  [IIYXHUX
oOyuaromuxcs. Jomyckaercs auddepeHumpoBaHHas OLICHKA.

I'padux u comepkaHue JTUArHOCTUK pa3palaThIBACTCS Y4YUTEIEM H
yTBEpXKIAaeTCsd aJMHUHHCTpaluei oOpa3oBaTenbHOM opranusauuu. Kpurtepun
OIICHKM YCTHBIX H TMHCHbMEHHBIX pabOT pa3pabaThIBAIOTCA OpraHu3aIuei
CaMOCTOATENIbHO M (UKCHPYIOTCA B JIOKadbHOM akTe. llpu ompenenenuun
KPUTEPHUEB OIICHKU CJEAYeT yUYUTHIBaTh OCOObIE 0Opa3oBaTeibHbIE MOTPEOHOCTH
rIyxux oOydatromuxcs. OmeHka pe3ysbTaToB OOY4YEHUsS JOJKHA BBICTPAMBATHCS
MCXO/Isl U3 IOHUMAaHUS TOT0, YTO 00YUYaroIIMICS MOT OCO3HAHHO YCBOUTH YU€OHbIN
MaTepHall.

BaknpiM B olleHKE pabOT SBISIETCS TO, YTO BCE OIMIMOKHU JOJXKHBI OBITh
UCIIpaBJ€Hbl, a TMOCJIE ATOr0  3aKPEIJICHO IMPaBUJIbLHOE  BBINOJHEHUE
COOTBETCTBYIOLIMX JEHUCTBUM.

Ha xaxxiom rogy o0yueHust IpoOBOJSATCS pa3IuyHbIe BUJIbI IUarHOCTHKU:

— cTapToBas (BXOJHOE OILICHUBAHUE);

— TEKyIlas TUarHOCTHKa;

— IPOMEKYTOYHAsl IMATHOCTHKA.

CrapToBasi AUATHOCTHKA

Ha3nauenne cTrapToBO#l AMArHOCTUKU — BBISIBUTH TOTOBHOCTH O0YYAIOIITIXCS
K OCBOCHHUIO MaTEMATUKH HA TPEJICTOSIIEM TOy O0yUeHHUS; Ka4eCTBO OCTATOYHBIX
3HaHWW OOydYaromMxcsi 3a TMpeablAylInid Y4eOHBI TOJ; CIPOTHO3UPOBATH
METOJUYECKHUE MPUEMBI, CPEICTBA KOPPEKIMOHHO-IIEArOTHYE€CKOr0 BO3ECUCTBUS
C Y4€TOM YpOBHSI aKTyaJbHOTO PAa3BUTHUS OOy4YAIOIIMXCA M HMX MOTEHIHANA K
OCBOCHHMIO COJIepKaHUs JAaHHOW y4eOHON AUCIUIUIMHBI.

Heuenecoo6pa3Ho mpoBOIUTH CTAPTOBYIO JAMArHOCTHKY Ha 2-0iM ydeOHOMU
HeJesne: KOHTpOJIbHas paboTa mpeaBapseTrcs IMOBTOPEHHUEM  OCBOEHHOTO
Marepuala.

[To 3aBepmiennn paboOThl OOYy4YAIOMIMMCS MPEAOCTABIACTCS BpeMs Ha
camonpoBepky. B xome Bcell KOHTpOJIBHOW pabOThl OOydarluecss MOTYT
MOJI30BaThCSl YEPHOBUKOM. B BHIE€ CHpaBOYHBIX MaTEpPHAIOB OO0YyYaIOIIHUXCS
MOTYT OBITH MPEIOKEHBI (B ClIydae HEOOXOAMMOCTH) aJTOPUTMBbI BBITIOJHEHUS
TOr0O WJIA HHOTO BHUJIA [EATENBbHOCTH. I[IpOIOMKUTENBHOCTD BBIIOIHEHUS
00yJaronMMuUcss KOHTPOJIBbHOM paboThl —1 ypOK.

Texkyuias AMArHOCTHKA

Tekymias mpoBepka OCYIIECTBISETCSA B IPOLIECCE OCBOCHUS 00yYarOIUMUCS
Kax0i TeMbl. OHa MPOXOJIUT B BUJAE ONPOCOB, BHIMIOJIHEHUS CAMOCTOSATEIIbHBIX
pabotr. Kpome TOro, mo HMKIYy HM3y4YEHHBIX TEMATHYECKUX Pa3/ieJIOB YUHUTEINb
OpraHu3yeT KOHTPOJbHbIE PaOOTHI MO YKa3aHHBIM B MPOrpaMMe TeMaTUYECKUM
paszenam.
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B koHme kaxmod y4yeOHON dYeTBEPTH B paMKax TKYIIETO KOHTPOJIA
00s3aTENbHO OPraHu3yeTcsd MOHUTOPHUHI, OpPUEHTUPOBAHHBIM HA NpPOBEPKY
B80CNPUAMUSL HA CAYX U B0CHPOU3BEOCHUS MEMAMUYECKOU U MEePMUHON0SULECKOU
JIeKCUKU YYeOHOU OUCYUNIUHBL, A MAaKdice JeKCUKU NO OpeaHu3ayuu yueOHOU
OoessimenvHocmu. JlaHHas mNpoBepKa IUIAHUPYETCS W MPOBOAMUTCS yUHUTEIEM-
PEIMETHUKOM COBMECTHO C YyuuTeneM-aedeKxTosoroMm (cypaoneaarorom),
KOTOpbIN BeNET crienuaabHble (KOPPEKIMOHHBIE) 3aHsATUs «Pa3BuTHe BOCIpUsTHS
Y BOCIIPOM3BEAECHUS YCTHON PEUM.

Oyenugarue KOHMPOIbLHOU pabOmMbvl

OTBeT OLIEHUBAETCSI OTMETKOM «5» B CIEIYIOMINX CIydasiX:

— paboTa BBIMOJIHEHA TTOIHOCTHIO;

— B JIOTUYECKUX PACCYKICHHUSIX U OOOCHOBAaHUU PELIEHUS HET MPOOEsoB U
OINOO0K;

— B PELIEHUU HET MaTeMaTHYEeCKUX OIIMOOK (BO3MOKHA OJHA HETOYHOCTD,
OIMCKa, KOTOPasi HE SIBJISIETCS CJEACTBUEM HE3HAHUS WM HEMIOHUMAaHHS y4eOHOTO
MaTepuana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIINX CIydasX:

— paboTa BBINOJHEHA MOJHOCTbIO, HO OOOCHOBAHHUS IIArOB pPELICHUS
HEJOCTaTOYHbl (€CM yMEHHE OOOCHOBBIBATH PACCYXKJEHUS HE SBHJIOCH
CrieluaIbHBIM 00BEKTOM MPOBEPKH);

— JIOMYIIEHbl OJIHA OIIMOKAa WJIM €CTh JBa-TPU HEN0uY€Ta B BBIKJIAJKAX,
pUCYHKaX, dYepTekax WM rpadukax (ecau OSTH BUABI pabOT HE SBISUINCH
CHeIHaIbHBIM 00bEKTOM IPOBEPKH).

OtMmeTKa «3» CTaBUTCS B CICAYIONIUX CIydasx:

— JomymnieHo OoJsiee OJHOW OImMOKKM WU Oojiee JABYX-TPEX HENOYETOB B
BBIKJIAJIKaX, 4YepTekax WM rpadukax, HO oOyuaromuiics oOnamaer
00s3aTeIbHBIMA YMEHUSMH 10 IPOBEPSEMON TEME.

OtMeTKa «2» CTaBUTCS B CICAYIOINX CIydasX:

—  JIONYIIEHbl  CYUIECTBEHHbIE  OUIMOKH, JIEMOHCTPHUPYIOLIUE, UTO
oOyuaronuiicss He 00y1a1aeT 00s3aTEeILHBIMA YMEHUSIMU 110 JaHHOW T€ME B MOJHON
Mmepe.

IIpoMeKYTOYHASA AMATHOCTUKA

[IpoMexyTOUHBIA KOHTPOJIb IO3BOJISIET YCTAHOBUTH YPOBEHb OCBOCHUS
o0y4JaronmMMucss MpOrpaMMHOrO Marepuana M0 OKOHYAHUU KaXIou yueOHOM
YETBEPTH/TPUMECTPA M HA KOHEI] yueOHOTo roga. Bpems BeimomHeHus padoTsl — 1
ypok. B KoHTposibHOW pabote 1enecoo0pa3Ho OOecneunuTh COYeTaHue 3aJaHuil
0a30BOr0 U MOBBIIIEHHOTO YPOBHEH.
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