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PabGouass mporpamma (nanee — Ilporpamma) mo mpeamery «MaremaTuka»
aJipecoBaHa O0y4YarIIUMCS C HAPYLICHUSIMHU CIIyXa, MOJy4YarolllUM OCHOBHOE 00-
niee oopazoBanue (Bapuant 2.2.2 O0O0). IIporpamma pazpaborana Ha ocHoBe De-
JEPATIbHOTO FOCYJapCTBEHHOT0 00pa30BaTENbHOIO CTaHAApPTa OCHOBHOTO OOIIEro
0o0pa3oBaHUs.

MHNOSACHUTEJBHASA 3AIINCKA

Marematuka, sIBASSICh OJHUM U3 CUCTEMOOOpa3yronux npeameroB Martema-
TUKA, SBIIASICh OJJHUM U3 CUCTEMOOOPa3yIOIIUX MPEeIMETOB IIKOJIBHOIO0 00pa3oBa-
HUSI, UTPAET BAXKHYIO POJIb B TIUYHOCTHOM M KOTHUTHUBHOM Pa3BUTHH O0yYarOIINX-
¢ ¢ HapyueHusaMu ciayxa. CoaepkaHue JaHHOIO Kypca COAECHCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIJICHHUS, OBJIAJICHUIO PAllMOHATBHBIMHA CIIOCOOAMH U TIPUEMaMU
OCBOCHMSI MAaT€MaTHYECKOI0 3HAHHsI, OCO3ZHAHUIO 3aKOHOB, KOTOpPBIE JIEXkKAT B OC-
HOBE M3YYaeMbIX SBJICHHM, a TAKXKE CYIIECTBYIOIIUX B3aUMOCBS3EH MEXIy sBIIE-
HUSMU.

3HauMUTENIbHA POJIb Kypca MaTEMaTUKH JJIs OBJIAJECHUS OOYYArOIIMMUCS C
HapyLIEHUSIMU CJIyXa COLMAIBbHBIMU KOMIIETEHLIMSIMHU, BKIIIOUasi CIOCOOHOCTh pe-
11aTh 3HAYUMBbIE JJI TOBCEAHEBHOM U3HU YeJIOBEKA MPAKTUYECKHUE 3a/1aud, yMe-
HUE UCIIOIb30BaTh NPUOOPETEHHDBIE 3HAHUS JIJISl U3YUEHUS] OKpYkKaroleh NeHCTBU-
TEJIbHOCTHU.

ConepxaHue Kypca MaTEMAaTUKH SIBJISIETCS. BAKHBIM U ISl YCIIEITHOTO OCBO-
€HUSl MPOrpaMMHOT0 Marepuasia Mo APYrMM y4eOHbIM JUCHUIUIMHAM, JJIA MpO-
JOJDKeHUs. OOydeHHsi B CHCTEME HEINPEPbIBHOTO 00pa3oBaHUs, Ul MOJITOTOBKU
IIOJIPACTAIOILEr0 OKOJIEHHUS K TPYJOBOM JAEATENBHOCTH — B CBSI3H C HEOCIIOPUMOU
POJIBIO MaTEMAaTUKHA B HayYHO-TEXHUYECKOM MPOIpecce, COBPEMEHHOM IPOU3BOI-
CTBE, HayKe.

VYuebnasa qucuuminHa «MaremaTuka» ocBauBaeTcs Ha ypoBHe OOO no Ba-
puanty 2.2.2 AOII B nposioHrupoBaHHble CPOKHU: ¢ 5 mo 10 K1accel BKIOUUTEIb-
HO.

OCHOBHBIMM JIMHUSAMU COZEpKaHUs yueOHOro Kypca B 5—10 kiaccax siB-
JS0TCA crenytoume: «Yucna u BeIYUCIeHUs», «Anredpa» («Anredpanyeckue Bbl-
paxeHus», «YpaBHEHUsI U HepaBeHCTBa»), «Dynkuum», «I'eomerpus» («I'eomer-
pudeckue (GUrypbl U MX CBOWCTBa», «VI3MepeHuEe TeOMETPUYECKUX BEIUYUH),
«BeposSTHOCTD U CTaTUCTHUKAY.

Pa3BuTHe yka3zaHHBIX JIMHUI OCYHIECTBIISAECTCS MApAJIIEIBHO: Ka)KJ1as B CO-
OTBETCTBUU C COOCTBEHHOM JIOTMKOM, HO MPHU 3TOM B TECHOM B3aHMOJICHCTBUHU.
Kpome Toro, ux o0be1uHSAET JOrHuecKas COCTAaBIIAIONIAs, TPAIUIMOHHO PUCYILAs
MaTE€MaTUKe U IPOHU3BIBAIOLIAS BCE MAaTEMATUYECKHUE KYPChl U COJIEpKATEIIbHbBIE
muauu. ChopmynupoBannoe Bo ®I'OC OOO TtpeboBaHHEe «yMETh ONEPUPOBATH
NOHATUSIMU: OIPEJEIICHHE, aKCHOMa, TeOpeMa, JOKa3aTelbCTBO; YMEHHE pPacIo-
3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBaAHUS, IPUBOJIUTh MPUMEPHI U KOHTPHPHU-
MEpBbI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM
Kypcam, a (popMUpOBaHHE JIOTUYECKUX YMEHHUH pacrpeiensercsl Mo BCeM rojiaM
0o0yueHnust Ha ypoBHe OOO.

B mnpouecce ypokoB mMaTeMaTHKH OOy4YarOIIMECS C HapyLICHUAMH CiyXxa
3HAKOMSITCS C Pa3sHOOOPA3HBIMU MATEeMaTHYECKUMHU MOHSATUSIMU U TEPMHUHAMH, C
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MaTeMaTU4YeCKOM (Ppa3eosoTuel, 4To MO3BOJISET CTUMYJIUPOBATh PEUYEBOE PA3BU-
THE U MPEOJ0JIeBaTh ero HexocTatku. M, Hao0opoT, Giarogapsi COBEpIICHCTBOBA-
HUIO CIIOBECHOM peyM MPOMCXOAMUT HamboJjee rIyOOKOe M OCHOBATEIbHOE OCBOE-
HUE MAaTEMaTUYECKOTo 3HaHUs, (POPMUPOBAHHE A0OCTPAKTHOTO MbIlUICHUS. B naH-
HOM CBSI3M CYILIECTBEHHAs pOJib B OOYyYEHUH MaTEMaTUKE MPUHAJJICKUT CIOBY. B
COOTBETCTBUM CO clielu(PuKoil o0pa3zoBaTeIbHO-KOPPEKIIMOHHON pabOThl B X0JI€
YPOKOB MAaT€MAaTHKH NPEIyCMaTPUBACTCS MpPEAbABICHUE BepOaTbHBIX HHCTPYK-
1[UH, TOCTAaHOBKA CIIOBECHBIX 3aja4, MOOYKIeHNE 00YUalOIIUXCsl K PACCyKICHUSIM
BCJIyX, KOMMEHTHUPOBAHUIO BBITIOJIHIEMbBIX JACHUCTBUM, OOBSICHEHUIO OCYIIECTBIIEH-
HBIX OMepaluid. YUHUTeNIb JOHKEH CO3/1aBaTh YCJIOBHS, MPU KOTOPBHIX y 00ydaro-
IIMXCS C HAPYIIEHHBIM CIyXOM Oy/eT BO3HUKATh MOTPEOHOCTh B PEUEBOM 0OIIIE-
HUU JJI TIOJIyYEHUS] TOW UM MHOM MaTeMaThuecKol MH(opMaIuu, a TaKkxe Iia-
HUPOBAHMUSI, BBIMOJIHEHUS, IPOBEPKHU MPAKTUYECKUX JCHUCTBUM MATEMaTHUYE€CKOTO
coJiepKaHusl.

KorautuBHas cocraBisionias Kypca MaTeMaTHKHU IO3BOJSIET OOECHEeUUTh
KaK TpeOyemblil cTaHIapTOM HE0OXOAUMBbIN (0a30BbIN) YpOBEHh MaTeMaTUYECKON
MOATOTOBKHU, TaK U TOBBIINICHHBIA YypPOBEHb, HEOOXOAUMBIN [JIs1 YIIIyOJEHHOTO
U3YyYEHUS TIPEeIMETA.

Kypc MaremaTuku uMeeT IpKO BBIPAKEHHYHO BOCIHUTATENIbHYO HAIpPaBIICH-
HOCTh. biiaromaps paznooOpa3HbIM BUJIaM AESTENBHOCTU U (hopMam OpraHu3aluu
paboThl O0YyYAIOIIMXCS HA YpOKaX MAaTeMaTHKW MPOUCXOIUT BOCIHMTAHHE IIEje-
YCTPEMIIEHHOCTH, BOJIM, HACTOMYMBOCTH, OCO3HAHHON NOTPEOHOCTH JIOBOAUTH
HAYaToe JIeJI0 A0 KOHIA. BBITIONHISA Te Win WHBIC 3aJaHusl, 00yUaloluecs ¢ Hapy-
HICHUSMHU CIIyXa OCO3HAIOT, 4YTO HEOPEXKHOE OTHOLIEHHE K paboTe, OTCYTCTBHE CO-
CPEIOTOYEHHOCTH MPH PEIICHUU NPUMEPOB, 3a/1a4, OCYLIECTBICHUN IpapUuecKuX
paboT u Ap. 00yCIOBIMBAET BOSHUKHOBEHHE OMIMOOK. OCYIIECTRIISIS ACSITSIBHOCTh
B IpYyIINE, B MOArPYIIAX, [apax, 00y4darolrecs ¢ HapyLIEHUEM cilyXa ydarcs Oec-
KOH(MDIIUKTHBIM CTIOCO0aM peIIieHus] MPOOJIEMHBIX CUTYaIlMii, CIIOPHBIX BOMPOCOB,
OPUHATUIO NHOTO MHEHHUS, YBAXKEHUIO K TOUKE 3pEHHUSI IPYroro 4esioBeKa.

ConepxaHrue ypoKOB MaTE€MaTHUKHU TMO3BOJIAET Tak)Ke 00ecreurnBaTh ICTETHU-
YECKOE BO3JIEUCTBHUE HA IMYHOCTh, B YACTHOCTH, 32 CYET NPEIbSBICHUS AKKYPaTHO
BBITIOJIHEHHBIX JIUJAKTUYECKUX MOCOOWH, aHanu3a W300paKeHUM, MpeICTaBIICH-
HBIX B y4eOHHUKE, BKIIOUAsi TEOMETPUUYECKUI MaTepual.

OcBoenune 00y4arouMMuUCs ¢ HApYIIEHUSIMH CITyXa MPOrpaMMHOTO MaTepH-
ajia 1o MaTeMaTUKE OCYIIECTBISETCS MPEUMYIIECTBEHHO HA YPOKaxX MOJI pyKOBO/I-
cTBoM yuutesd. OHaKo JUIs MPOYHOTO OCBOEHUS COZAEpXaHHUs Kypca Tpebyercs
NPEAYCMOTPETh PETYJSPHOE BBINOJHEHHE JOMAIIHUX 3aJaHui, HMCKIouas IHU
IPOBEJCHUST KOHTPOJIbHBIX paboT. [Ipu ompenenenun coaepkaHus u 00bEMa 10-
MAIIIHETO 3a/laHus HEeOOXOIUMO YYeCTh HEIOIMyCTUMOCTh MEperpy3ku oOydaro-
HIUXCSl yUeOHBIM MaTEPUATIOM.

Peanuzaums oOpa3oBaTeabHO-KOPPEKIIMOHHOTO IpOLiEcCa OpPUEHTHUPOBaHa
Ha OBJIaJIeHHE OOYYAIOIIMMUCS C HAPYIICHUSIMHU CIyXa TEMAaTUYECKYI0 U TEPMHUHO-
JIOTUYECKYIO JIEKCUKY, KOTOpasl JOJKHA BOWTU B UX CJIOBAPHBIN 3ariac 3a CY€T Lie-
JICHANPaBJICHHOW OTPaOOTKH, MPEXKIE BCEro, 3a CUET BKIIOUYEHHS] B CTPYKTYpPY
CJIOBOCOYETAHMM, MPEIJIOKEHU, TEKCTOB, B T.4. B CBSI3U C (POPMYIUPOBKOM BHIBO-
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JIOB, BBIBIDKEHUEM THIOTE3, 0(OPMIICHUEM JIOTHICCKUX PACCYKICHHUM, TTPUBE/IC-
HHUEM JOKA3aTeJIbCTB U T.II.

Ipunyunwvl peanusayuu-o6pazosamenbHO-KOPPEKYUOHHOU pabombl HA YpPo-
Kax Mamemamuxu.

B cooTtBercTBUM € npunyunom HayyHocmu B X0Jie 00pa3oBaTeNbHO-
KOPPEKIIMOHHOIO TpoIlecca MpeycMaTpUBaeTCs, BO-IIEPBbIX, BHIOOP U MPEIbSB-
JIeHUEe MaTepuayia B COOTBETCTBUM C TPEOOBAHMUSIMU U JOCTHXKEHUSIMH COBPEMEH-
HOM HayKW, BKJIKOYas MAaTeMaTUKY, IEJarorukKy, CypAOoNedaroruky u ap. Bo-
BTOPBIX, MpUOOpeTacMble 00YyYaIOUMMUCA 3HAHMS JTOJDKHBI ObITh CHCTEMHBIMHU.
Bocmpusitue HOBOro mpecTaBisieT co00i MPOIecc, B KOTOPOM KaK/10€ BIIEPBBIC
OCBaMBaeMoOE€ SIBJICHHWE, TOT WJIM WHOM HE3HAKOMBIH OOBEKT pacCMaTpUBAIOTCS B
CUCTEME Pa3HOOOPA3HBIX CBS3CH C MHBIMU SIBICHUSAMH U OOBEKTAMU: CXOTHBIMHU U
OTJIMYHBIMU. B-TpeTbux, npebaBisieMblii MaTepual A0JKEH ObITh JOCTOBEPHbBIM,
pacmosiaraTh ~ TMOJJWHHBIM  HAy4YHBIM  OOBSICHEHHMEM. B  KOppEeKIMOHHO-
00pa3oBaTEILHOM MPOIIECCE HA YPOKAX MATEMATHUKU HE JOIMYCKAeTCs ByJibrapusa-
usl, Yype3MepHasi ynpoueHHOCTh U3J105KEHUs 3HAHUI CO CChUIKOW Ha 0COOEHHOCTHU
oOyuaromuxcsi, 00yCIOBJIEHHbIE HApYIIEHUEM ClIyXa. B COOTBETCTBUU C JaHHBIM
MPUHIIMIIOM MPEAYCMATPUBAETCS BOIUIOIICHUE MATEMAaTUYECKUX MPEICTABICHUHN U
MOHSATUN B TOYHBIX CJIOBECHBIX 0003HAUEHUSX, omnpezaeneHusx. Kpome toro, Bax-
HBIM YCJIOBHEM NPHUHIIMIA HAYYHOCTH SIBJISIETCSl Takas OpraHu3alusi oOpa3oBa-
TEIbHO-KOPPEKIIMOHHOTO MPOIecca, KOTJla y 00yJaromuxcsi ¢ HapyIIeHUsIMH CITy-
xa (popmMupyroTcs abcTpakiuu U 0000IIEHUST KaK IMITUPUUECKOTO, TaK U TEOPETH-
YECKOro THUMa. ITO MPEAIoaraeT MOCTUKEHUE BHYTPEHHHUX CBSI3€d U 3aKOHOMED-
HOCTEH MATEMATUYECKUX SBIICHUW, OTHOIICHWM, 3aBUcHUMOcTed. HaydHOCTh B
oOydyeHnn maremaruke (anrebpe, reoMeTpun) oOecreyuBaeTCs TakkKe 3a Cuér
MPEIOCTABJIEHNS] MaTepHaa, Kacarollerocsi MICTOPUUECKOTO Pa3BUTHUS 3TOW HAYKH
1 €€ COBPEMEHHBIX JTOCTUKEHHM.

B cootBercTBUM ¢ npunyunom pazsusarowieco obyyeHus Tpedyercs odecte-
YUBATh CTAHOBJICHUE MO3HABATEIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUYaronuX-
Cs, yIPaBJICHUE TEMIIAMU U COJACP)KAHUEM MX MATEMATHYECKOrO Pa3BUTHUA 3a CUET
COOTBETCTBYIOIIMX Bo3jeicTBUIl. B pesynbraTe o0yueHue OyJeT «BeCTU» 3a CO-
ooit pazsutue. [Ipu 3TOM Tpebyercs npeabsBICHUE MaTepHralia ¢ y4éToM 0COOBIX
o0pa3oBaTeNbHbIX MOTPEOHOCTEN, PEUYEBHIX M IO3HABATEIBHBIX BO3MOXKHOCTEH,
WHIMBUYAIbHBIX OCOOEHHOCTEW OOydarolmxcs ¢ HapyueHusiMu ciyxa. Kpome
TOr0, MPEAYCMAaTPUBAECTCS BKIIFOYEHHE B COAECPKAHUE YPOKOB KaK PENpPOIYKTHB-
HBIX 33JIaHUM, TaK U CO3JAHUE CUTyaIlM{ ITO3HABATEIBLHOIO 3aTPYAHCHUS, 3aJaHUN
npo0IeMHOro XapakTepa. B uucie TUMOB 3a/aHuii MpeaycMaTpUBACTCSl BBICOKUN
yACIbHBIA BEC TaKUX, KOTOPbIC TPEOYIOT aKTUBHOTO HMCIOJB30BAHUS CIOBECHOU
peun.

C yué€roM npunyuna eocnumoléaioue2o oby4enuss IPOrpaMMHBIA MaTepual
JIOJKEH OBITh OPUEHTHPOBAH HA Pa3BUTHE Y O0YUAIOMUXCS C HAPYIICHUSIMHA CITyXa
MOJIOKUTEIIbHBIX MOPAJIbHBIX M HPABCTBEHHBIX KaueCcTB. YUEOHBIM Marepual
Ha3BAaHHOI'O0 Kypca 00JaJaeT 3HAUYUTENIbHBIM BOCHUTATEIbHBIM IMOTEHIIMAIOM, B
CBSI3U C YEM JIOJDKEH UCTOb30BAThCS ISl paCIIUPEHUs KPyro3opa o0yqaromuxcs,
pPa3BUTHS KYJIbTYpbl YMCTBEHHOI'O TpPY[a, COBEPLICHCTBOBAHUSI HAaBBIKOB paluoO-



7

HaJIbHOUN opranmu3anuu padotel u ap. K 3HauuMbIM pakTopam peanu3anuu MpHH-
[[UIa BOCIUTHIBAIOIIETO 00YYEHHUS OTHOCATCS TIyOOKO€ 3HAHHME MpeIMeTa yIuTe-
JieM, HHTEPECHOE U JIOCTYIHOE JUIsl 00yUYaroIIUXCs U3JI0KEHUE MaTepuaa.

lpunyun cesa3u 0b6yuenus c sHcuzHvio TpeOyeT, UTOOBI TP OCBOSHUU 3HAHUIN
oOyyJaroniyecsi ¢ HapylUICHUSIMU ClIyXa, C OJHOM CTOPOHBI, ONUPAIUCh Ha COO-
CTBEHHBIN JKU3HEHHBIM U mpakTuyeckuil onbIT. C aApyroil CTOpPOHBI, BaXHO 0Oec-
[€4YUBATh NPUBJICUCHUE NPUOOPETEHHBIX 3HAHUN U YMEHUI B ITOBCEJIHEBHOM JKU3-
HEHHOH NPAaKTHUKE, B pa3sHbIX BUAAX ACATENBbHOCTU. [IpenycmarpuBaercs peryssip-
HO€ O3HAKOMJIEHHE OOy4arolUXCsl C TEM, KaK YEJIOBEK HCIIOJIb3yeT MaTreMaThye-
CKH€ 3HaHMs B Pa3IMYHBIX COLIMATIBHO-OBITOBBIX CUTYallUsAX, HA MPOU3BOJCTBE U
T.II.

Ipunyun npounozo yceoenus 3uanuti 0co60 3HaYUM B 00pa3z0BaTENIbHO-
KOPPEKIMOHHON paboTe B CBSI3U ¢ OCOOEHHOCTHIO OOYYaIOIIUXCSI C HAPYIICHUEM
CIIyXa CpaBHUTEIBHO OBICTPO 3a0BIBATh OCBaWBAaE€MbIil yueOHBIH MaTepuan. B man-
HOM CBSI3M JUIsl aJIEKBaTHOTO OCO3HAHUS M MPOYHOrO 3alOMUHAHUS MaTepualia
TpeOyeTcsi 0onopa Ha BCE COXpPaHHBIE aHAM3ATOPhI, UCIIOJIb30BAHNE KHMHECTE3UYe-
CKHMX OUIYIIEHUH B BOCHPUSITUM MAaTEMAaTUYECKUX OOBEKTOB. BaKHBIM Takke SB-
JSIeTCSl YBA3BIBAHUME BHOBb 3alIOMHUHAEMOI0 C paHee NOJyYEHHBIMU 3HAHUSMH,
BKJIFOUEHUE HOBOI'O 3HaHMS B YK€ CIIOKHBILIYIOCS CUCTEMY; Pa3BUTHE CIIOCOOHO-
CTH K OIIOCPENOBAHHOMY 3allOMMHAHMIO, COBEPIICHCTBOBAHUE COOTBETCTBYIOIIMX
MBICIUTENBbHBIX NPUEMOB. TpeOyeTcst MpelyCMOTPETh CUCTEMATUUECKOE HCIIOJIb-
30BaHME YNPAKHEHUN HA NOBTOPEHHUE M 3aKPEIUIEHUE NPONWJEHHOTO MaTepuaa ¢
BKJIFOYEHHEM B [IOBTOPEHUE JIEMEHTOB HOBU3HBI.

Ipunyun ucnonvzoéanus Ha2IA0HOCMU TPETYCMATPUBAET IOCTETIEHHBIH
nepexo OT HaIJIHOCTH K CJIOBY, COYETAHHME HAIJISAHOCTH CO CIOBOM. Peanuza-
Ul TaHHOTO TpUHIUINA TpeOyeT yuéTa TOrO, YTO HATJISIAHBIC BUABI MBIIUICHUS
HaXOJATCSd B TECHOM B3aMMOJIEWCTBHHM CO CIIOBECHO-JIOTHUYECKHUM MBIILICHUEM.
JlaHHO€ B3aMMOJIECTBHE HAYMHAETCSI C MBICIEHHOrO (POPMHPOBAHUS HarJIsIHBIX
00pa3oB Ha OCHOBE CIOBECHOr0 TEKCTa (HampHuMep, YCIOBHS 3aAaun) B (popme me-
peBoda Ha s3bIK 00pa3oB colepKaHUS 3TOr0 TEKCTa (3aJauu) — YCTHOTO JIMOO
IIUCbMEHHOT0. B 1aHHOM cilydae HarjasIHbIi Martepuan IpeacTacT B BUJAEC BHEUI-
HEl ONOpbl BHYTPEHHUX JAECUCTBUN, KOTOPHIE BBIINOJHAET 0OyYaroluiics ¢ Hapy-
LICHHBIM CJIIyXOM II0JI pyKOBOJCTBOM Itefarora. [lo Mepe oBnazeHuss MmareMaTuye-
CKHUMU MOHATUSAMH, a0CTPAKTHO-JIOTHYECKUM MBIIIJIEHUEM TJIABHOE CO/IEpKAHUE B
00y4eHUU MaTeMaTUKH COCTAaBJISIIOT HE CAMU IPEJMETHI, SBJICHUS, a CYLIECTBYIO-
M€ MEXIY HUMHU CBsI3U U OTHOUIeHHs. OObIYHOIN HArJsSAHOCTH CTAHOBUTCS HEO-
CTaTOYHO, B CBS3H C YEM BCTYIAET B CUILY npuHyun mooeauposarus. OH He IPOTH-
BOIIOCTABJICH IIPUHIUITY HAIJIHOCTH, a SIBJSIETCS €r0 BBICLIEH CTyneHbro. biaro-
Japsi MOACJIIMPOBAHUIO OOyYarOIIMECs] ¢ HAPYUIEHUSIMU CllyXa B HarjisiTHOM BHJIE
(mocpeacTBoM cxem, rpaduKoOB, YEPTEKEi) OCBAMBAIOT METOJIBI M CITOCOOKI TTO3HA-
HUSL U3yYaeMbIX OTBJIEYEHHBIX CBSI3€ M OTHOLIEHUH MEXAY NMPEIMETaMU, SBJICHU-
SIMH, TTOMCKA HOBBIX BHYTPEHHUX OTHOLIEHHWH M 3aBUCUMOCTEN. B cBOlO ouepenb,
HEYMEPEHHOE HCIIOJIb30BAHUE CPEACTB HATJISITHOCTH MOXKET OTBJIEKATh 00yYaro-
HIMXCA OT NOCTABJICHHOW Mepe HUMU yueOHO 3a1aun. B cooTBETCTBUM C 3TUM HE
peIyCcMaTpUBAETCs 3aJ€pkKKa Ha HarJSIAHBIX (popMax JEeHCTBUM, CIOCOOOB BBI-
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MOJIHEHUS 33JIaHUI B TE€X ClIy4asix, KOrJla y 0Oy4YaroluxXcsl ¢ HapyIICHUSIMU CIyXa
c(hopMHUpPOBaHBI MBICJICHHBIE 00pa3bl ATUX nericTBrui. OIHAKO MPY BOSHUKHOBEHUU
TPYIHOCTEN B CBSI3M C OCBOCHUEM Marepuaja, MPEICTABIEHHOTO B OTBJICUYEHHOU
dbopme, npeaycMaTpuBaeTCs BO3BpAICHUE K HAIJISIIHO-IIPAKTUYECKONM OCHOBE 3a-
JTaHUSL.

THpunyun unOUBUOYAILHO2O NOOX00A K 0OVUAIOUWUMCS B YCIOBUSX KOJUICK-
TUBHOT'O OOYY€HHUs MaTeMaTHKE MpeaycMaTpUBaeT y4€T TOTO, YTO YMCTBEHHBIE,
pedeBbie, KOMIIEHCATOPHBIE BO3MOKHOCTH OOYYAIOIIUXCSl ¢ HAPYIICHUSIMU CITyXa
paznuyHbl. B 9T0M CBs3M TpeOyeTcss MHAMBUAYATU3AlMs 3aJaHUI TI0 KOJIMYECTBY U
COJIEpKAHUIO, MPEyCMATPUBAIOTCA PA3IMYHBIE MEPhI MMOMOIIU PAa3HBIM 00yYaro-
LMMCH.

IIpunyun onopwl 6 0OyueHuu mamemamure Ha 300pPogvle CUlbl 00yuarouje-
eocs TpeOyeT KOPPEKUMOHHOW HAaNpaBJICHHOCTH O0pa3oBaTENbHOIO IpoLecca.
OOyuaronuecs ¢ HapyUICHUSMH CIIyXa OBJIaJIeBalOT MATEMATUUYECKUMH 3HAHUSIMU
MPEUMYIIECTBEHHO MOCPEACTBOM CIIYXO3PUTEIBHOTO BOCHPUSITUSL YU€OHOr0 MaTe-
pUalia ¢ aKTUBHBIM MIPUBJICUEHUEM COXPAHHBIX aHAJIM3ATOPOB, MOJAKPEIUISS U pac-
HIUpsisl ToJiydyaeMble 3HaHUsT Oyiarofapsi MPakTUYECKOU JeSATeIbHOCTH, YyBCTBEH-
HO, JIBUTATEJIbHO, OCS3aTEJIbHO BOCIPUHHUMAsi MAaTEMAaTUYECKUE OOBEKTHI U SIBJIC-
Hus. PazHooOpasHble BUABI JESATEIbHOCTH, HarpyXasi pa3jinyHble aHaJu3aToOpBhl,
Yaile UX COYeTaHWs, MO3BOJISIOT CO3/1aBaTh B CO3HAHUU 0OJiee SICHbIE U MPOYHbIC
00pa3bl MOHATHUS U3y4aeMOr0 MaTeMaTU4YeCKOro MaTepuara.

Ipunyun desamenbHocmHo20 n00X00a OTPAXKAET OCHOBHYIO HAMPABIEHHOCTh
COBPEMEHHOM CHUCTEMBbI 00pa30BaHUs 00YyYalOMIErocs ¢ HapPYUIEHHBIM CIyXOM, B
KOTOPOHM NIeATeNbHOCTh PAacCMaTpPUBAETCA Kak Mporecc (popMUpOBaHUS 3HAHUH,
YyMEHUW ¥ HaBBIKOB W KaK YCJIOBHE, OOECIEYHBAIONIEE KOPPEKIIUMOHHO-
pa3BUBAIOIYI0 HAIMPaBICHHOCTh 00pa3zoBaTenbHOrO mpouecca. Ocoboe mecTto B
peanu3alnu JTaHHOTO IPHUHIMIIA OTBOJUTCS MNPEAMETHO-IIPAKTUYECKOU IEATENb-
HOCTH, KOTOpPAasi pacCMaTPUBAETCS KAaK CPEICTBO KOPPEKUMN U KOMIIEHCALUNA BCEX
CTOPOH MCUXUKU 00yYarolerocsi ¢ HAPYIIEHHBIM CITyXOM — B COOTBETCTBHUU C ICH-
XOJIOTUYECKOU TEOPUEU O AEATEIBHOCTHOU NETEPMUHALUY TICUXUKHU.

Ipunyun eduncmea obyuenus mamemamure ¢ pazgumuem CJl08eCHOU peyu U
Hepeuegvlx NCUXUu4yecKux npoyeccos 00ycloBIEH CTPYKTYpOH HapylIeHUs, 0COObI-
MU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU O0YyYAIOUIUXCS ¢ HAPYIIEHUSMHU ciayxa. B
COOTBETCTBUM C 3THM B XOJIe¢ YPOKOB TpeOyeTcs yAensiTh BHUMaHHe paboTe HaJ
MAaTeMaTH4YECKOW TEPMUHOJIOTMEN, PACIIUPATH 3amac MOJENe U BAPUAHTOB BbI-
CKa3bIBAHUI MaTeMaTUYECKOro cojiepkanus. OBiaZieHuE CIOBECHON PEUBIO B XO/JI€
YPOKOB MaTeMaTUKH (aireOpbl, TEOMETPUHU) SBISIETCS YCIOBUEM IaIbHEUIIETO
V3y4YEeHUs 3TOW JHUCUHUIUIMHBI, @ TAaK)KE OCBOCHMS LIMPOKOrO Kpyra MareMaruye-
CKHMX U JKUTEUCKUX MOHATHUM, UCTIOJIb3YEMBIX B OOUXOJIE.

[lenenanpasnenHas paboTa MO Pa3BUTHUIO CIOBECHOW peyu (B YCTHOU H
MUCBMEHHON (pOopMax), B TOM UYHCIIE CIIYXO-3PUTEIBLHOTO BOCIPHUSATHS YCTHOU pe-
YH, PEUEBOro Cilyxa, IPOU3HOCUTEILHON CTOPOHBI peur (Mpexae BCEro, TeMaTH-
YECKOM M TEPMUHOJIOTMYECKON JIEKCUKU YYEOHOU JUCUUIUIMHBI U JIEKCUKU MO Op-
raHu3aluy y4eOHOU eI TeIbHOCTH) MPElyCMaTPUBACTCS Ha KaXKI0M YPOKE.
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B mpouecce ypokoB MareMaTHKU TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peuyr 00ecneyrBaTh pa3BUTUE Y OOYUYaIOIIMUXCS C HAPYIIEHUAMH CIyXa
JIPYTUX MCUXUYECKUX MPOLECCOB. B yacTHOCTH, peycCMaTpUBAETCsl PyKOBOACTBO
BHUMAaHHEM OOYyYalOIIMXCs Yepe3 NMOCTAHOBKY M aHallM3 YYeOHbIX 3ajay, a TaKKe
COCPEIOTOYEHUE U TMOJJIepKAaHUE BHUMAHMS 3a CYET NPUBJICUYEHUS] CPEJCTB
HArJIAIHOCTH, BUJIEOMATEPHUATIOB, TOCTYIHBIX MO CTPYKTYpPE U COAECP>KAHUIO CJIO-
BECHBIX MHCTPYKIMHA. PazButne mamsatu oOecrieynBaeTcs MOCPEACTBOM COCTABIIE-
HUSL CXEM, aHallh3a COJIEpP KaHMs TabJuUIl, TEKCTOBBIX 3a7a4. Pa3BuTHe MbIILIIeHUS
U €ro ornepanui o0ecneurBaeTcs 3a CYET YCTAHOBIICHUS TIOCIE0BATEIbHOCTH BbI-
ITOJIHEHUS BBIYUCIIMTEIBHBIX JEUCTBUN, MPUYMHHO-CIEICTBEHHBIX CBsA3EH U JIp. B
00pa30BaTeNbHO-KOPPEKIIMOHHOM paboTe ciaeayeT caenarh akUeHT Ha Pa3BUTUHU Y
00y4aroIuXxcsl CJIOBECHO-JIOTUYECKOTO MBIIUIEHUS, 0€3 Yero HEBO3MOXKHO IMOJIHO-
LIEHHO PACCYK/1aTh, J€JaTh BbIBObI, OCYIIECTBISATh BBIABUKEHUE U MIPOBEPKY TH-
nore3. B TaHHOW CBS3M NPOrpAMMHBIN MaTepuai JOJDKEH H3JIaraTbCs yYUTeIeM
SICHO, ITOCJIEIOBATEIBHO, C BKJIIOUEHUEM CUCTEMbI apPIT'YMEHTOB U MTOJIHBIM 0XBaTOM
TeMbl. BakHast poJib B pa3BUTHM y 00YYaIOIIKUXCSl C HAPYIICHUSIMU CITyXa CIOBEC-
HO-JIOTUYECKOT'0 MBIIUJIEHUS! MPUHAUICKUT OOCYKJIEHUIO U BbIBEIEHUIO (hopmyl,
MOJIEJIMPOBAHUIO MPAKTUYECKUX 3a/1ady C MOMOIIBI0 (DOPMYJI, BBITOJIHEHHUIO BbI-
YHCJIeHUH 110 hopmMysiam u Jip.

B cootBercTBUM ¢ npunyunom unmencugukayuu pevesozo odowerus (KOM-
MYHUKAaTUBHOCTH) TpeOyeTCs CO3/1aHhe Ha yPOKaX MaTeMAaTUKU CUTYyalluil peueBo-
ro obmenus. [ns atoro, kak u Ha 3Tane HOO, BaXHO MPaKTUKOBATh Pa3IUYHbIC
dbopmbl paboOTHI: Tapamu, MajabiMU TpynmamMu U ap. Janaeie ¢hopmbl paboTHI,
HapsAy C WHBIMU, MMO3BOJISIOT OCYIIECTBISATh KOMMYHUKATUBHOCTh Y4€OHOTO Ma-
TEMaTUYECKOT0 MaTepHalia 1 caMOd OpraHu3alliy padoThl HA YPOKE, aKTHBU3ZHUPO-
BaTh «MaTEMaTHYECKHID» CIIOBapbh, «KMAaTEMaTHUYECKYI0» (Pa3eoOTHIO, COBEPIICH-
CTBOBATh Y 00YyYarOMIMXCSl YMEHHSI I0Ka3bIBaTh, PacCyk1aTh, (HOPMYIHPOBATH BbI-
BOJIbI, U3BJIEKATh U AHAJIM3UPOBATH HH(POPMALIUIO MATEMATUYECKOTO COAEPKAHMSL.

B mpouiecce 00pazoBaTeibHO-KOPPEKIIUMOHHONW pabOThl MOTYT OBITh MCIOJIb-
30BaHbl LMU(PPOBBIE TEXHOJOTUU, K KOTOPHIM OTHOCAT HH(OPMAUOHHO-
o0Opa3oBarenbHbIE Cpefbl, JIEKTPOHHBIN 00pa30BaTeNbHbIA pecypc, AUCTAHIIMOH-
Hble 00pa30BaTENbHBIE TEXHOJOTHUH, DJIEKTPOHHOE O0yYEHHE C MOMOIIBI0 MHTEP-
HETa U MyJbTUMEIHUA.

[IpeumyiiecTBaMu HKCMONB30BaHUS IU(GPOBBIX TEXHOJIOTMM B 00pa3oBa-
TEIbHO-PEAOMIIUTAIIMOHHOM TIPOIIECCE SBJISIOTCS JIOCTYIMHOCTh, BapHATHUBHOCTb,
HATJIATHOCTh OOY4EHHs, 0OpaTHAs CBSI3b YUUTENS ¢ 00YUYaIOIUMHUCS, TOCTPOCHUE
WHMBUyalIbHONW TPAGKTOPUHU M3y4YEHHUs yueOHOTO Marepuaia, oOydeHue ¢ Mpu-
MEHEHHEM MHTEJUIEKTYaJIbHBIX CUCTEM MOAJCPKKU (7151 alanTaiud yueOHOoro Ma-
Tepuaia K 0CoObIM 00pa3oBaTeNbHBIM MOTPEOHOCTSIM OOyuatomuxcs). Opranusa-
1uss 00ydeHHs Ha OCHOBE IU(MPOBBIX TEXHOJIOTHI TMO3BOJSET aKTHBU3HPOBATH
KOMIICHCATOPHBIE MEXaHU3Mbl OOYYaIOIIUXCs, OCYIIECTBIATH 00pa30BaTEIbHO-
peadMIMTALIMOHHBIN MPOIIECC Ha OCHOBE IMOJIMCEHCOPHOrO MOAX0Ja K Mpeojaosie-
HUIO0 BTOPUYHBIX HAPYIICHUH B pPa3BUTHH.

[{udpoBbie TEXHOIOIMH MOTYT MCIOJIb30BaThCS B PA3JIMYHBIX BapUalUsX: B
BUJIC MYJIbTUMEIUNHBIX Mpe3eHTaINi, Kak y4eOHUK U pabdoyasi TeTpajib, B Kade-
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CTBE CIIOBAps WU CIIPAaBOYHHKA C YUYCOHBIMH BUIACOPUIBMAMU, KaK TPEHAKED IS
3aKpEIUICHUS HOBBIX 3HAHUH WJIH B BUJIC MPAKTHYECKOTO MTOCOOMS.

Nudopmanmonno-oOpazoBaTeibHas cpena 00pa3oBaTEILHOIO YUPEKICHUS,
OpPraHM30BaHHAS C WCIOJb30BaHUEM IHU(PPOBHIX TEXHOJOTHH, JOHKHA 00ecredn-
BaTh:

— MHPOPMAITMOHHO-METOAMYECKYIO TTOIIEPKKY 00pa30BaTEIIbHOTO TPOIIEC-
ca ¢ yu€ToM 0coOBbIX 00pa30BaTEIbHBIX MOTPEOHOCTEH OOYYAIOIIUXCS C HapyIlIe-
HUEM CITyXa;

— IJIAaHUPOBAHUE 00PA30BATEIBHOTO MPOIIECcca M €ro pecypcHOro obecreye-
HUS B COOTBETCTBHUU C (penepanbHbIMKU TPeOOBAHUSIMH OCHOBHOT'O OOIIETO 00pa3o-
BaHUS;

— MOHHUTOPHUHT U (DUKCAIMIO XOJla ¥ Pe3yJbTaTOB 00pa30BaTEIbLHOTO MPO-
1ecca JUisl OTCIEKUBAHUS JUHAMHUKH YCBOSHHUSI Y4EOHOTrO MaTepuana 00ydJaromiu-
MUCS C HAPYIICHUEM CITyXa;

— y4€T CAaHWTAPHO-IMHUICMHOJOTUYECKAX TpeOOBaHWUN Tpu OOydYCHUU
IIIKOJIBHUKOB ¢ OTPAaHMYECHHBIMU BO3MOKHOCTSIMHU 370POBBS (C HAPYIICHUSIMHU CITY-
xa);

— COBPEMEHHBIE TTPOLICAYPhI CO3/IaHusl, TOUCKA, cOOpa, aHanu3a, 00padoTKH,
XpaHEHUS ¥ MPEICTaBICHIUS HHPOPMAIIHH;

— JUCTAHIIMOHHOE B3aWMOJICHCTBHE BCEX YYaCTHUKOB 00pa30BaTEIHLHOTO
nporecca (00yJaroIuXxcs ¢ HapyIIeHUEM ClyXa, UX POAUTENeH (3aKOHHBIX MPEJ-
CTaBUTENIEH), eJarornueckux paboOTHUKOB, OPraHOB ymHpaBiieHHs B chepe oOpa-
30BaHMs, OOIIECTBEHHOCTH ), B TOM YHUCJIE MPU PeaTH3alliy JUCTAHIIMOHHOTO 00pa-
30BaHMS.

B pesynbrare ucnonb3oBaHus MUQPPOBBHIX TEXHOJOTHA B 00pa3oBaTEIHLHOM
nporecce y o0ydaroumxcs ¢ HapylmieHHeM ciiyXxa (OpMHUPYIOTCS YeThIpe BHIA
1 pPOBON KOMIIETEHTHOCTH:

suH(OpPMAIIOHHAS U MEAHA-KOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh C
pa3HbIMU HU(DPOBBIMU pecypcamu),

*KOMMYHHKATHUBHAsl (CLIOCOOHOCTh B3aUMOJEHCTBOBATh MOCPEICTBOM 0JIO-
roB, pOpymMoOB, 4aTOB U JIp.),

*TeXHUYECKasi (CIOCOOHOCTh WCIOIB30BaTh TEXHUYECKUE U MPOTPaMMHBIC
CpE/CTBA),

*fIoTpeOUTENbCKass  (CIOCOOHOCTh  pemiath C  MOMOIIBI0  ITU(PPOBBIX
YCTPOWCTB U MHTEPHETA Pa3IMYHbIE 00pa30BaTEIIbHBIC 3a/1a4M ).

Lenv yuebnou oucyuniunsl 3aKIOYACTCS B 0OCCIICUEHUH OBJIAJICHUS O0Y-
YaIOUUMUCS C HapYIICHUSIMH CIyXa HEOOXOIMMBIM (OIpeIeIieMbIM CTaHIapPTOM )
YPOBHEM MaTEMaTHYECKOM MOATOTOBKU B €AMHCTBE C PA3BUTHUEM MBIIICHUS U CO-
IIUATHHBIX KOMIIETEHIINN, BKITFOYAS

— (hopmupoBaHUE IIEHTPATBHBIX MATEMAaTUUECKHUX MOHATUN (YUCII0, BEIIMYH-
Ha, TeOMeTpUIecKast purypa, nepeMeHHas, BepoATHOCTb, (PyHKIHA), oOecreunBa-
IOIIMX TMPEEMCTBEHHOCTh M TIEPCIEKTUBHOCTh MAaTEMaTHYECKOrO O0pa3oBaHUs
00yUaroIMXCs;
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— MOoJBEeHNE O0YYaAIOIIMNXCA HA TOCTYITHOM JUISl HUX YPOBHE K OCO3HAaHHUIO
B3aMMOCBSI3M MAaTeMaTHUKU U OKPY’KAIOIIEro Mupa, OHMMAaHUE MATEMAaTHKU Kak
4acTH O0IIEH KyJIbTypbl YEJIOBEUECTBA;

— pa3BUTHE MHTEJUIEKTYyalbHBIX U TBOPUECKUX CHOCOOHOCTEW O0yyaroluX-
Csl, TO3HABATEJIbHON AaKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIILIJICHUS, UHTEPECA K U3YYCHUI0 MaTEMAaTUKH;

— (opmupoBaHue (YyHKIMOHAIBLHOM MaTEMAaTHUYECKON I'PaMOTHOCTH: yMe-
HUSl paclio3HaBaTh IPOSBICHUS MATEMAaTUYECKUX IMOHATHH, OOBEKTOB U 3aKOHO-
MEPHOCTEN B PEAJIbHBIX KUZHEHHBIX CUTYALUsAX U IPU U3YUEHUH IPYTUX YUeOHbIX
IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HhOpMyIHpoBaTh UX
Ha A3bIKE MAaTEMATHKHU U CO3/1aBaTh MaT€MAaTHUYECKHE MOJIEIIH, IPUMEHSATh OCBOEH-
HBIM MaTEMaTUYECKUN anmnapar JJis peleHus NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad,
UHTEPHPETUPOBATH U OLIEHUBATH MOJYYEHHbBIE PE3YJIBTATHI.

VY4eonslil npenMer «MaremaTika» BXOJUT B NPEAMETHYIO obnacTh «Marte-
MaTHKa 1 HHPOPMATHKA.

B 5-10 kmaccax yueOHbId npenMer «MaremaTuka» H3y4daeTcs B paMKax
CIeAyoIMX Y4eOHBIX KypcoB: B 5—6 kiaccax — «Maremaruka», B 7—10 kimaccax —
«Anredpa» (BKJItOYas 3JIEMEHTHI CTATUCTUKUA U TEOPUU BeposiTHOCTEM), «I'eomer-
pus», « BEpOATHOCT M CTATUCTUKA.

IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BA-
HUSA

N3yyeHne wmareMaTWKu Ha YpOBHE OCHOBHOIO 001Iero o0pa3oBaHus
HaIpaBJe€HO Ha JOCTH)KEHHE OOYYalOUIMMHCS C HapyLICHUSMHU CilIyXa JMYHOCT-
HBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOro mpeaMeTa.

JIMYHOCTHBLIE PE3VYJIBTATHI

JIMYHOCTHBIE pPEe3yNbTaThl OCBOCHHS MPOTPAMMBI 10 MAaTEMAaTHUKE XapaKTe-
pU3YIOTCS:

1) maTproTHUECKOE BOCTIUTAHUE:!

NPOSIBIICHUEM MHTEpEca K MPOILUIOMY M HACTOSIIEMY POCCHUHCKOW Marema-
TUKH, LEHHOCTHBIM OTHOILIEHHUEM K JOCTHUXEHUSM POCCUUCKUX MAaTEMaTHUKOB U
POCCHIICKON MaTeMaTU4YeCKOW IIKOJbl, K HMCHOJb30BAHUIO 3TUX JOCTHXKEHUU B
IpyTruX HayKax U MPUKIaJAHbIX chepax;

2) rpa)XJAaHCKOE€ U yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00S3aHHOCTEN Ipak/laHuHa U PeaTu3aluu ero
paB, MPEICTaBICHUEM O MaTEeMAaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS pa3Iny-
HBIX CTPYKTYp, SIBJICHHM, MPOIEAYyp T'Pa)kIaHCKOro o0IIecTBa (Hampumep, BbIOO-
pBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIACHHIO ITHUYECKHUX IMPOOJIEM, CBSI3aHHBIX C
NPAaKTHUYECKUM TMPUMEHEHHEM JOCTIKEHUH HAyKH, OCO3HAHHUEM BaXHOCTH MO-
PAIBHO-3TUYECKUX MPUHIIUIIOB B JACSITEILHOCTH YIEHOTO;

3) TpyZ10BO€ BOCIIUTAHHE:

YCTaHOBKOHM Ha aKTUBHOE y4acTHE B PEHICHUU MPAKTUYECKUX 3a/1ad MaTeMa-
TUYECKON HANpPaBIIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MAaTEMaTHYeCKOro oOpa3oBa-
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HUS Ha MPOTSHKEHUU BCEH JKM3HM JUISl YCHEIIHOM MpoQecCHOHANbHON AeITeIbHO-
CTH W pa3BUTHEM HEOOXOJUMBIX YMEHHN, OCO3HAHHBIM BHIOOPOM U MOCTPOCHHUEM
WHAMBUYAJIbHOM TPAeKTOPUHU O00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMY-
HBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 5cTeTUYECKOe BOCIIMUTAHKE: CIOCOOHOCTHIO K AMOI[MOHAIBHOMY U 3CTETH-
YECKOMY BOCHPUATHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3ajay, PEIICHUH, paccyxie-
HUM, YMEHHIO BUJETh MaTEMAaTUYECKNAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOI'O TO3HAHUS:

OpHEHTALMEl B JIEATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUHBIX Ipen-
CTaBJICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS UYe€JIOBEKa, IPUPOJBI U 00-
[IeCTBa, NMOHMMAHMEM MaTEMaTH4YEeCKOW HayKd Kak c@epbl ueIOBEYECKOH nes-
TEIbHOCTH, 3TANOB €€ Pa3BUTHSI U 3HAYUMOCTH JUISl Pa3BUTHUS LUBWIA3ALUU, OBJIa-
JIEHUEM SI3bIKOM MAaTEMaTHKW M MaTeMaTU4YeCKOM KYyJIbTYypOWl KakK CpeJCTBOM IIO-
3HaHMSI MUpPA, OBJAJEHUEM MPOCTEUIIMMU HABBIKAMHU HCCJIEA0BATEIBCKOW Jies-
TEJIbHOCTH;

6) ¢buzmueckoe BocnuTaHue, GOPMUPOBAHUE KYJIBTYPhI 310POBbS U IMOLIH-
OHAJIBHOTO 0JIArOnoJIy4Hs:

TFOTOBHOCTBIO TMPUMEHATh MAaTEMAaTHUYECKUE 3HAHUA B MHTEpPECax CBOETrO
3JI0pOBbs, BEJCHUS 30pOBOro0 00pa3za >KU3HMU (30pOBOE MHUTaHUE, COATaHCUPO-
BaHHBIM PEXXUM 3aHATUH U OTHAbIXA, PETyJsipHas (pu3nyecKkass akTUBHOCTb), chop-
MHUPOBAaHHOCTHIO HaBbIKa pedIieKCUU, IPU3HAHUEM CBOETO IIPpaBa Ha OLIMOKY U Ta-
KOI'0 € IIpaBa JIPyTroro 4eJI0BeKa;

7) SKOJIOTUYECKOE BOCIIUTAHUE!

OpUEHTalMEl Ha NPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU JUIsl PELICHUs 3a1a4
B 00JIaCTU COXPAHHOCTU OKPY’Kalolled cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OLICH-
KM UX BO3MOXKHBIX IOCJHEACTBUI JIJISl OKPYXKAIOLIEH CpeJibl, OCO3HAHUEM TJI00AIIb-
HOTO XapaKTepa KOJIOTUIECKUX MPOOJIEM U MyTel UX PEIICHHUS;

8) amanTauus K U3MEHSIONUMCS YCIOBUSIM COIIMAIbHON U MPUPOJHON cpe-
JTBI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBUSAX HEONPENEIEHHOCTH, MOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeATEIbHOCTb, B TOM YHCIIE
YMEHME YUUTHCS y IPYTHUX JItOJIeH, IPUOOpEeTaTh B COBMECTHON J1€ATEIbHOCTH HO-
BBIC 3HAHUs, HABBIKM M KOMIIETCHIIMM U3 OIbITA APYTHX;

HEOOXOIMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUI, B TOM uncie GopMyJin-
poBaTh UJIeU, NOHATHSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE paHee He
U3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMAThH CTpec-
COBYIO CHUTYallMIO KaK BBI30B, TPEOYIOLIUII KOHTPMED, KOPPEKTUPOBATH MPUHUMA-
eMbI€ pelIeHHs U IEHCTBUS, (POPMYIUPOBATH U OLICHUBATH PUCKH U MOCIEICTBU,
dbopMUpOBaTH OMBIT.

METAIIPEIMETHBIE PE3VJIBTATHBI

B pesynbTaTe 0cBOEHHUS MPOrpamMMbl 0 MaTEMATUKE Ha YPOBHE OCHOBHOTO
oOwero odpa3oBanus y oOydaromierocsi OyayT cqpopMUpOBaHbl METaNpeAMETHbIE
pe3yibTaThl, XapaKTEPU3YIOIIMECS OBJIAJICHUEM YHUBEPCAIbHBIMHU I103HABATEIb-
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HBIMH JI€UCTBUSIMHU, YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMHM JIEUCTBUSIMU U YHH-
BEPCAIbHBIMU PETYJISTUBHBIMU JACHCTBUSMHU.

Ilo3naBaTenbHBbIC YHUBEPCATbHbIE YUeOHbIE 1eliCTBUSA

basoevie nozuueckue oeiicmeus:

— BBISIBJIATH (CAMOCTOSTEIBHO W/WUJIU C MOMOUIBIO YUUTENS/APYTrUX Y4aCTHU-
KOB 00pa30BaTeIbHO-KOPPEKLIMOHHOIO MPOLIECCa) U XapaKTepU30BaTh CYIIECTBEH-
Hbl€ MPU3HAKK MAaTEMaTHYECKUX OOBEKTOB, MOHITUN, OTHOLIECHUN MEXy MOHSITH-
AMU; (OPMYJIMPOBaTh C MCIOJIb30BAHUEM JOCTYIHBIX CPEACTB KOMMYHMKAIUH,
BKJIFOUYAs] YCTHO-JAKTUIIbHYIO PEUb, ONPECIICHNs OHIATUI; YyCTaHABIUBATh CYyIlle-
CTBEHHBIN TMPU3HAK KJIacCU(PUKAIUUA, OCHOBAHUA I O00OOIIEHUS W CpaBHEHUS,
KpUTEPUH MPOBOAMMOrO aHAIN3A;

— BOCIIPUHUMATh U C UCIOJb30BAHUEM JOCTYIIHBIX CPEJACTB KOMMYHHKALUH,
BKJIIOYAsl YCTHO-JAKTWIBHYIO peub, (POpMyJIMpOBaTh, NPEOOPa30OBBIBATh CYXKIE-
HUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, CANHUYHBIC, YACTHBIC U OOIINE; YCIOB-
HBIE;

— BBISBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOpPE-
yusi B (akrax, JaHHbIX, HAOMIOEHUAX U YTBEPXKACHMSX; Mpejaratb KpUTEpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNL;

— JienaTh BBIBOABI (CAMOCTOATEIBHO W/WIM C IMOMOUIBIO YUUTEINs/IPYTUX
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKLIMOHHOIO MPOLIECcCa) ¢ UCIIOJIb30BAHUEM 3a-
KOHOB JIOTUKH, J€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIFOUEHUN
110 AaHAJIOTHH;

— pa3bupath J10Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (IIpsIMbIE U OT
IPOTUBHOIO0), MPOBOJUTH (CAMOCTOSITEILHO /WM C TOMOIIBIO YUUTENs/IPyrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO IPOLIecca) HECJIOXKHbIE J0Ka3a-
TENbCTBA MaTEMaTHYECKHX (HaKTOB, MPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH croco0 perieHus yueOHoW 3a1aun (CpaBHUBATh HECKOJIBKO Ba-
pUAHTOB pelIeHUs, BbIOUpaATh (CaMOCTOSITEIBLHO W/WUIM C TOMOIIBIO YYUTeE-
JS1/ApYruX yYacTHUKOB 00pPa30BaTEIbHO-KOPPEKIIMOHHOTO Ipoliecca) Hauboliee
MOAXOISIIINH.

ba3zosvie uccneoosamensvckue oeiicmeusn:

— HCIOJIb30BaTh BOIIPOCHI KAaK HCCIIENOBATENbCKUNA UHCTPYMEHT IO3HAHUS;
CaMOCTOSITENIbHO W/WIM C IOMOIIbIO YUUTENS/APYTUX yYACTHUKOB 0Opa30BaTEIIb-
HO-KOPPEKIMOHHOTO Tpolecca (OpMyIHpOBaTh BOIPOCHI, PUKCUPYIOLIUE MPOTH-
BOpeuHe, MpodiieMy, yCTaHABJIMBATh UCKOMOE U JIaHHOE€, ()OPMUPOBATH MIIOTE3Y;
C HCIOJB30BAHUEM JIOCTYIHBIX CpPEJICTB KOMMYHHUKAl[MH, BKJOYas YCTHO-
JAKTUJIBHYIO PeYb, apIYMEHTHPOBATh CBOIO MTO3ULIUIO, MHEHHUE;

— MPOBOJUTH M0 IJIAHY HECJIOXKHBIM 3KCIEPUMEHT, HEOOJIBIIOE HCCIIEI0BA-
HHUE TI0 YCTAaHOBIIEHUIO OCOOEHHOCTEW MAaTeMaTHYECKOT0 OOBEKTa, 3aBUCUMOCTEN
00BEKTOB MEXKIY COOOM;

— C UCIOJIb30BAaHUEM JIOCTYMHBIX CPEACTB KOMMYHHUKAILIMHU, BKIIOUYAsi YCTHO-
JAKTUIIBHYIO pedb, (OPMYIHPOBATH 0OOOIIEHUS U BBIBOABI [0 PE3yJibTaTaM Ipo-
BEJIEHHOTO HAOJIOACHUS, UCCIIEIOBAHUSA, OLEHUBATh IOCTOBEPHOCTD MOJIYYEHHBIX
pE3yJIbTaTOB, BHIBOJAOB U 000OLICHMI;
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— CaMOCTOSITEJIbHO W/WJIH C TIOMOIIBIO YUUTEISI/APYTUX yUACTHUKOB 00pa3o-
BaTEJIbHO-KOPPEKIIMOHHOTO MPOIIECCa MPOTHO3UPOBATH BOZMOKHOE Pa3BUTHE IPO-
1ecca, a TaKXKe BBIBUTATDH MPEIIOJIOKEHHS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Paboma c unghopmavuei:

— BBISBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POpPMAIIUU, JaHHBIX, He-
00XOIUMBIX JIJISl PEIICHUS 3a/1a4K;

— CaMOCTOSITEJIbHO W/WIIA C TTIOMOIIBIO YUUTENIS/PYTUX YUaCTHUKOB 00pazo-
BaTEJIbHO-KOPPEKIIMOHHOTO TMpoIiecca BEIOMPATh, aHAIM3UPOBATh, CUCTEMATU3UPO-
BaTh U MUHTEPIPETHUPOBATH UHPOPMAIIMIO PA3IMYHBIX BUAOB U (POPM MpeacTaBiie-
HUS;

— BBIOMpATh PopMy IpesicTaBleHus HHPOPMAIUKA U WILTIOCTPUPOBATH pelia-
€MbI€ 33/1a4l CXEMaMHU, JuarpaMMaMu, HHOU rpaduKoil U UX KOMOMHAIUSIMU;

— OIICHWBATh HAAEKHOCTh MH(POPMAIMU IO KPHUTEPHUSAM, TMPEIITOKESHHBIM
yuuTeneM Wid CHOPMYIUPOBAHHBIM CAMOCTOATEIBHO W/WIM C TMOMOIIBI0 yUUTe-
JIs1/APYTUX YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TpoIiecca.

KoMMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:

— BOCTIIpUHUMATh U (POPMYJIHUPOBATH C HUCIIOIH30BAaHUEM JOCTYITHBIX CPEICTB
KOMMYHHKAIINH, BKJIIOYasi YCTHO-AAKTHIBHYIO PE€Ub, CYXKJICHHUS B COOTBETCTBUU C
YCJIOBUSIMHU M LIEJISIMU OOILIEHHUSI; BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX/YCTHO-
JAKTUIIBHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pelleHHs 3aja-
Y1, KOMMEHTUPOBATH MOJYYEHHBIN pe3ysIbTaT;

— B X0JIe 00CY>KJeHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOU TEMBI,
po0IeMbl, pelraeMoi 3a/1auu, BHICKAa3bIBaTh UJCH, HAIICIICHHBIE HA TIOMCK pellie-
HUS; CONOCTABJISITH CBOM CYXKIEHUS C CYKJIECHHUAMM JIPYTUX YYAaCTHUKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMUUE U CXOJICTBO MO3UIMI; B KOPPEKTHON OpPME U C UCIIOJIb-
30BaHHEM JIOCTYITHBIX CPEJICTB KOMMYHHUKAIIMH, BKJIIOYAs YCTHO-JAKTUILHYIO
peub, GOpMyIIUPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

— MPEACTaBIATh PE3yNbTAThl PEIICHUs 3a7aud, SKCIEPUMEHTa, UCCIEI0Ba-
HUS, TPOEKTA; CaMOCTOSITEIbHO W/MIU C TIOMOIIBIO YUYHUTENSI/APYTUX YIaCTHUKOB
00pa3oBaTeNbHO-KOPPEKIIMOHHOIO Tpolecca BblOMpaTh (GOpMAaT BBICTYIUIEHUS C
y4€TOM 3aJ1ay MPE3EHTAUU U OCOOEHHOCTEN ay IUTOPHUH.

PeryasiTuBHbIE YHHBepPCAJbHbIe YUeOHbIE TelCTBHSA

Camoopzanuzayus:

— COCTaBJIATH IUJIaH, aJTOPUTM pEeLIeHUs 3aJa4ul (UM ero 4acThb), BHIOUpaTh
CHoco0 pelIeHus ¢ yuéTOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM WH-
dbopmarym.

Camoxkonmpons:

— BJIQJIETh CIIOCOOAMH CaMOINPOBEPKHU, CAMOKOHTPOJIS IPOLECCa U pe3yJsIbTa-
Ta pEUICHHs] MATEMaTUYECKON 3a/1auH;

— MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUHN 3a]1a-
9, BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;
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— OLICHMBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTU TOCTABICHHON LIETU U
YCIIOBUSIM, OOBACHSATh IPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHMSI €U, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VJIBTATBI

[IpeameTHBIE PE3yNbTaThl OCBOCHUSI MPOTPAMMBbI 110 MaTEMATUKE MPEACTaB-
JIEHBI 110 roJlaM 00yUYEeHHS B CIEIYIOIIMUX pa3jienax MporpaMMmbsl B paMKax OTIEib-
HBIX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7-9 kinaccax —
KypcoB «Anre0pa», «I'eomerpus», «BeposSTHOCTb U CTATUCTUKAY.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATUKA»
B 5-6 KITACCAX

HOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU 1EISIMU O0YyUYEHHSI MaTeMaTHKE B 5—6 Kilaccax sIBJISIOTCA:

OpoAOKEeHNE (OPMUPOBAHUS OCHOBHBIX MaTE€MaTHYECKMX MOHATUN (4Yuc-
J10, BEJIMYMHA, TeoMeTpuueckas (urypa), o0ecrneunBaroIuX MPeeMCTBEHHOCTh U
HEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHUs 00yUarOIINXCS;

pa3BUTHE UHTEIJIEKTYyaJIbHbIX U TBOPUECKHUX CIOCOOHOCTEH O0yuaromuxcs,
II03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIBCKUX YMEHUM, NHTEPECA K U3YYECHUIO
MaTE€MAaTHKH;

HOJBEJICHNE O0YyYaroIIUXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMATHKHU U OKPYKaIOIIET0 MUPa;

dopmupoBanre (yHKIIMOHATHLHOW MAaTEMaTHYECKOH TPaMOTHOCTH: YMEHHS
pacno3HaBaTb MaTEMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYyalUsX,
IIPUMEHSTh OCBOCHHBIE YMEHUS JUISl PELIEHUS PAKTUKO-OPUEHTUPOBAHHBIX 3a7a4,
MHTEPIIPETUPOBATh TOJIYYEHHBIE PE3YyJIbTAThl M OLEHHUBATh MX HAa COOTBETCTBUE
IIPAKTUYECKOM CUTYALUU.

OcCHOBHBIE JIMHUU COZIEPKAHUS Kypca MaTeMaTUKH B 5—6 Kiaccax — apug-
METHYECKass U T'€OMETPUUYECKasi, KOTOPhIE Pa3BUBAIOTCA MapaJUICIbHO, KaXkaas B
COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJJTHAKO, HE HE3aBUCHMO OJIHA OT JAPYToi, a
B TECHOM KOHTAaKT€ U B3aHUMOJEUCTBUU. TakKe B Kypce MAaTEMAaTUKU ITPOUCXOIUAT
3HaKOMCTBO C 3JIEMEHTaMU aireOpbl U ONUCATEIbHOW CTATUCTUKH.

N3ydenue apudmeTnyeckoro Marepraia HAaUMHAETCS CO CUCTEMaTH3aluu U
pPa3BUTHs 3HAHUM O HATYPAJIBHBIX YHUCIaX, IOJYYEHHBIX HA YPOBHE HAYAJIBHOIO
ob1iero odpazoBanus. [Ipu 3TOM COBEpILIEHCTBOBAHUE BHIUUCIUTEIBHON TEXHUKU
U (hopMHpOBaHHE HOBBIX TEOPETHUUECKUX 3HAHUM COUYETACTCSA C PAa3BUTHUEM BBIUHC-
JIUTEJBHON KYJIBTYPhI, B YACTHOCTH C 00YyYE€HHUEM MPOCTEHIINM MPUEMaM IPUKU-
KM ¥ OLEHKHU PE3YyJbTAaTOB BbIYMCIECHUN. V3ydeHne HaTypaldbHbBIX YHMCEN IPOJIOJI-
aercd B 6 Kiacce 3HaKOMCTBOM C HAYAJIbHBIMU NOHATHUSAMHU TEOPHUU JIEITUMOCTH.

Hayano u3ydyeHus: OObIKHOBEHHBIX M JECATUYHBIX APOOEl OTHECEeHO K 5
KJlaccy. OTO MEPBBIM 3Tal B OCBOCHUM JIPOOEH, KOraa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMM UJESIMH, NOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npobeil B OJHOM 00bEME MPEAIIECTBYET U3YUEHHUIO IECATUYHBIX Ipo0eii, uTo 11e-
7ecoo0pa3Ho ¢ TOUKHU 3PEHUs JIOTUKHU U3JI0’KEHUS! YUCIIOBOM JIMHHUM, KOTJa IpaBu-
Ja JEUCTBUM C NECATUUYHBIMHU JPOOSIMU MOKHO OOOCHOBATh YK€ M3BECTHBIMU ajl-
TOPUTMAMH BBITIOJTHEHUS JIEHCTBUN C OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C
JECITUYHBIMU IPOOSIMU PAaCHIMPUT BO3MOKHOCTH JUIsl IOHUMaHUs 00y4arouuMu-
Cs IIPUKJIATHOTO MPUMEHEHNS HOBOW 3allMCH IIPU M3YYEHHUM PYTHX MPEIMETOB U
IIPU IIPAKTUYECKOM HCHOJIb30BaHnU. K 6 KiacCy OTHECEH BTOPOM ATall B U3yUEHUN
Ipobeii, T/Ie MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHMS U Mpeodpazo-
BaHUS JpoOei, OCBOEHUE HOBBIX BBIYMCIUTENBHBIX AJITOPUTMOB, OTTAUMBAHUE
TEXHUKHU BBIYUCIIEHU, B TOM YHUCIIE

3HAYEHUN BBIPAKEHUMN, COAEPKAIIUX U OOBIKHOBEHHBIE, U IECATUYHBIE APO-
OU, YyCTaHOBJIEHHE CBSI3€H MEXJy HUMM, PACCMOTPEHHME NMPUEMOB pEIICHUs 3a/1a4
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Ha apoOu. B Hauvanme 6 kiacca MPOMCXOJUT 3HAKOMCTBO C IMOHSTHUEM IPOLIECHTA.
OCOOEHHOCTBIO U3YYEHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIl SIBISETCS TO,
YTO OHM TAK)K€ MOTYT PacCCMaTpUBaThCA B HECKOJIBKO ATanoB. B 6 kiacce B Havaie
n3ydeHus: TeMbl «Il0JIOKUTENBHBIE U OTPULIATEIBHBIE YMCIIA» BBIIEIAETCS NOATE-
Ma «llenple yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMUA YUCIaAMU
U JEUCTBHUSIMU C MOJOKUTEIIBHBIMU M OTPULIATEIIbHBIMU YHMCIIAMH IIPOUCXOIUT Ha
OCHOBE COJIEPKATEIBbHOI0 MOAX0JA. DTO MO3BOJIAET HA IOCTYIIHOM YPOBHE ITO3HA-
KOMUTh OOyYarouIuxcsi MpakTUYeCKH CO BCEMU OCHOBHBIMU TOHSTHSIMU TEMbI, B
TOM YHKCJIE U C IPaBUJIAMH 3HAKOB TP BBHINMOJIHEHUU apu(PMETHUECKUX NEHCTBUM.
N3ydeHre panlMOHAJIBHBIX YHCEN Ha 3TOM HE 3aKOHYUTCS, a OyJIeT MPOJI0JIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuH penieHHIo TEKCTOBBIX 3a7ad B 5—6 Kilaccax MCHOJIB3YIOTCA
apupmerndeckue npuémsl perienns. [Ipu oTpaboTKe BEIUNCIUTETBHBIX HABBIKOB B
5—6 Kjaccax pacCMaTPUBAKOTCA TEKCTOBBIE 3aJ1a4y CIEAYIOIIMX BUAOB: 3aJa4d Ha
JBWKEHUE, HAa YaCTH, HAa MIOKYIKHU, Ha padOTy U MPOU3BOJIUTEIBLHOCTb, HA MPOLICH-
Thl, HA OTHOIIEHUS U mponopiuu. OO0y4daronuecs: 3HaKOMATCS ¢ NpUEMaMH pellie-
HUS 3374 11epeOdOpOM BO3MOKHBIX BAPUAHTOB, ydarcsl paboTaTh ¢ HHPOpMaLUEH,
NpeACTaBICHHON B popMe TaOJIUIl WA TUarpaMM.

B nporpamme yueOHoro kypca «MaTemMaTuka» MmpeaycMOTpeHO (HOpMHUpO-
BaHUE TPOIEAEBTUYECKUX allreOpanyecKuX NpelcTaBleHuid. bykBa Kak cHUMBOII
HEKOTOPOT'O YUCJa B 3aBUCUMOCTH OT MaT€MaTUYECKOT0 KOHTEKCTa BBOJUTCS IIO-
CTEIIEHHO. byKBEHHas CUMBOJIMKA IUPOKO UCIOJIB3YETCS MPEkKAE BCEro I 3alu-
CH OOLIMX YTBEPXKJIEHUH U MPEeAsIoKeHUH, GOpMyIl, B YACTHOCTH I BBIYUCIICHUS
reOMETPUYECKUX BEIUYHH, B KAUECTBE «3aMECTUTEIISD YUCIIA.

B mporpamme yudeGHOro kypca «MaTemaTukay IpeacTaBieHa HarsiiHas
reOMEeTpHsI, HAIpaBlIeHHAsl Ha pa3BUTHE OOPa3HOTO MBIIUICHUS, MPOCTPAHCTBEH-
HOTO BOOOpa)XeHHsI, U300pa3UTEIbHBIX YMEHHA. DTO BaXKHBIA STal B W3YYCHUU
r€OMETPUH, KOTOPBIM OCYLIECTBIIAETCS HA HATJSAHO-IIPAKTUYECKOM YPOBHE, OIH-
paeTcsi Ha HarIsIHO-00pa3Hoe MbllieHue oOydvarouiuxcs. boinblas posib OTBO-
JOUTCA TPAKTUYECKOW JESTENbHOCTH, ONBITY, SKCHEPUMEHTY, MOIEIUPOBAHUIO.
OOyyaroiuecss 3HAKOMSTCS C F€OMETPUYECKMMHU (UTrypaMy Ha IJIOCKOCTH U B
POCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTYpAIUsIMU, ydaTcs U300pakaTh UX Ha
HEJIMHOBAHHOM M KJeT4aTo OymMare, pacCMaTpuBalOT UX MPOCTEHINe cBOMcTBa. B
npolecce U3ydeHusl HarjsiTHOM reOMEeTpUU 3HAaHMSI, TTOJIydYeHHbIE 00yYarouuMucs
Ha YPOBHE HayaJIbHOIO 0011ero 00pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOT-
col.

CornacHo y4yeOHOMY IJIaHy B 5—6 Kjaccax H3ydaeTcs MHTErPUPOBAHHBIN
npenmer «MareMaTruka», KOTOPBIA BKIIOYAeT apu(PMETHUEeCKud MaTepuayl u
HarJIAIHYI0 T€OMETPHIO, & TAKXKE MPONEAEBTUUECKUE CBEACHUS U3 aJreOpsbl, 3iie-
MEHTBHI JJOTHKHU ¥ Hayaja OMUCATEIbHON CTaTUCTHUKHU.



18

COILEPKAHUE OBYUEHUSA
S KUIACC
(1-i1 rox 00y4enusi Ha ypoBHe O00)

HarypaJjbHble 4nciia v HYJIb

Harypanbnoe uucno. Psn narypanbubix uucen. Yucno 0. M3o0paxenue
HATYpaJbHBIX YUCEJ TOUKAMU HA KOOPJIMHATHOM (YMCIIOBOI) MPSIMOIA.

[To3unmonHas cucrema cuuciaeHus. PUMckas HyMmepanuus Kak mpuMep Hemo-
3ULMOHHOM CUCTEMBI cuucieHusd. [JecaTuunas cuctemMa CUUCIICHHUS.

CpaBHEHUE HATYpaJbHBIX YUCEJ, CPABHEHHE HATYyPAJIbHBIX YHCEI C HYJIEM.
CrniocoOb1 cpaBHeHUs. OKpyTIeHUE HATYpPaTbHBIX YHCEIL.

CrnoxeHure HaTypaJbHbBIX YHCEN, CBOMCTBO HYJISI IPU CIOKEHUH. Beruntanue
KaK JIeMCTBUE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHUE HATypaJIbHBIX YHCENl, CBOMCTBA
HYJII U €UHUIBI TPU yMHOXKeHUU. JleneHne kak AeicTBUE, 0OpaTHOE yMHOXKE-
Huto. KoMmnoHeHTs! neiicTBuil, cBsA3b Mexay HuMmu. [IpoBepka pesynbTara apud-
MeThYecKoro aeicTBus. IlepeMecTuTenbHOE U COUETATENbHOE CBOMCTBA (3aKOHBI)
CJIO’KEHUSI U YMHOXKEHUS, paclpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Ucnonb3oBanue OyKB /isi 0003HAUYECHHSI HEM3BECTHOTO KOMIIOHEHTA U 3aIlu-
CH CBOICTB apuU(pMETUUYECKUX ACHUCTBUM.

JlenuTenu U KpaTHbIE YMCIA, PA3JIOKEHUE HA MHOXUTENH. [IpocTeie u co-
craBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

Crenenpb ¢ HaTypalbHBIM IOKa3aTelIeM. 3allMCh YKCIIA B BUJE CYMMBbI pa3-
PAIIHBIX CIIAaraeMbIX.

HucnoBoe BbIpakeHHe. BpIuncCiieHUE 3HaYCHUN YUCIIOBBIX BBIPAXKEHUMU, MO-
PAINOK BBINOJIHEHUS AEUCTBUN. lCIONBb30BaHME NPU BBIUKUCIECHUAX NEPEMECTH-
TEJILHOI'O U COYETATEIbHOI'O0 CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS, pacmpe-
JEIIATEIIbHOTO CBOMCTBA YMHOKEHMUSL.

JApodu

[IpencraBienne o ApobU Kak crnocode 3anucu 4acTu BeluduHbl. OOBIKHO-
BeHHbIC 1poOu. [IpaBuiibHBIC U HempaBWIbHBIC Ipoou. CMenanHas Ipoob, mpe-
CTaBJICHHE CMEIIAHHOW JIpoOU B BHUJE HEMPABWIBHOU JAPOOU U BbIJEICHUE 11EJION
YacTH 4YuCia U3 HEeMpaBWIbHOU apodu. M3o0paxkenue qpodell ToOukaMHu Ha YHUCIIO-
BoH npsimoii. OcHOBHOE cBOMCTBO Jpobdu. Cokpaienue apodei. [Ipuenenue apo-
Ou K HOBOMY 3HaMmeHarento. CpaBHEHUE APOOEH.

CrnoxkeHre W BbIUMTAHUE APOOEH. YMHOXKEHHE U JieNieHue IpoOeid, B3auMm-
HOOOpaTHbIe Apobu. HaxoxaeHune yacTy 1eI0ro U 1ejoro Mo ero 4YacTH.

Hecstuunas 3anuck apobOeit. [lpencraBinenue AECITUYHONW APOOM B BHUC
0ObIKHOBEHHOU. M300pakeHne AECITUYHBIX ApoOed TOYKAMH Ha YHCIOBOUW Mps-
Moil. CpaBHEHHUE AECATUYHBIX TPOOEH.

Apudmernueckue AEUCTBUA C AECATHUHBIMHU ApooOsimu. OKpyrieHue aecs-
TUYHBIX IpOOEH.

Pelmenne TeKCTOBBIX 33124

Pemienne TekcToBBIX 3a/1au apuMETHUECKUM criocoOoM. Pelienue moruye-
CKHX 3aja4. Pemenue 3a1a4 nepebopomM BCeX BO3MOKHBIX BapUaHTOB. Mcnomnb30-
BaHUE MPU PEILICHUU 3a]1a4 TaOJIUI] U CXEM.
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Pemenne 3amau, coaep:Kamux 3aBUCHUMOCTH, CBS3bIBAOIIME BEJIUYUHBI:
CKOpPOCTb, BpEMSI, PACCTOSIHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTh. ENMHULIBI U3Mepe-
HUS: Macchl, 00bEMa, LIEHbI, PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXKIYy €/IU-
HULIAMU U3MEPEHUS KaXK/I0W BEJTUYUHBI.

Perienrie oCHOBHBIX 3a7a4 Ha APOOH.

[IpencraBienuie NaHHBIX B BUE TaOJIUI, CTOJIOYATHIX JUATPAMM.

HarusaHas reomerpus

Harnsanele npeactaBienus o purypax Ha MiIOCKOCTH: TOYKa, MpsiMasi, oTpe-
30K, JIy4, yroJji, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. Yroi. Ilpsmoii,
OCTpBIH, TYNIOM U Pa3BEPHYTHIN YIJIbI.

JlnmrHa oTpe3ka, METpUYECKUE €IMHUILIBI JUIMHBL. J[JTMHA TOMaHOW, IEPUMETP
MHOT'OyTOJIbHUKA. MI3MepeHune 1 nocTpoeHUe yriioB ¢ TOMOLIBIO TPAHCIIOPTUPA.

Harmsimaple mpencraBienus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
NpSIMOYTOJILHUK, KBaAPaT, TPEYTOJbHUK, O PABEHCTBE PUTYP.

N3o0pakenne ¢uryp, B ToM yucie Ha kierdarod Oymare. [loctpoenwme
KOH(Urypaluii U3 4acteil mpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOM M KJIE€TYATOU
Oymare. VMcnionb30BaHle CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[nomanp npsiMOYTroJibHUKAa 1 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMO-
YTOJIBHUKOB, B TOM 4Hclie puUryp, n300paxEHHbIX Ha KieT4aTon Oymare. EquHuiibi
W3MEPEHUS IO,

Harnsanele npeacTaBieHus O NMPOCTPAHCTBEHHBIX (PUTypax: HpsSMOYTOJib-
HBIM Mapajienenumnes, Ky0, MHOTOrpaHHUKHU. M300pakeHne mpoCTEHIINX MHOTO-
rpaHHuKOB. Pa3BépTku KyOa u napamienenunena. Co3nanue Mojieneii MHOTOTpaH-
HUKOB (13 Oymaru, MpoBOJIOKH, TJIACTHIIMHA U JPYTUX MATEPUAJIOB).

O0BEM MPSAMOYTOIBHOTO Mapajuienenumnena, Kyoa. EauHuiel usmepenus
00BEMA.

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

HartypajnbHble yuciia

Apudmernueckue IEUCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMH UYHCIAMH.
UuciioBble BbIpRXXEHUS, TOPSIIOK ACHCTBUH, UCTIONb30BaHUE ckOOOK. Mcnonb3oBa-
HUE MPU BBIYUCIIEHUAX NEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CI0XKEHUS
U YMHOXXEHUS, PACHpEACIIMTENBHOTO CBOMCTBA YMHOXKEHHS. OKpyriIeHHE HaTy-
paJbHBIX YHCEIL.

Jlenutenu u KpaTHbIC YKCIIA, HAUOOJIBITUN OOIIUIA NETUTETh U HANMEHBIIIECE
obmiee kpaTHoe. J{eTMMOCTh CYMMBI M POM3BEICHUsI. J{elleHne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO JPOOH, COKpaIleHHE APOOeH.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Peiienue 3aga4 Ha HAXOXKJEHUE YacTH OT
LEJIOT0 U LENoro mo ero yactu. [poOHoe uucio kak pesyibrar aeneHus. llpen-
CTaBJICHUE JECATUYHOW ApoOW B BHUJAEC OOBIKHOBEHHOW IPOOM W BO3MOXKHOCTH
npeACTaBlIeHUs] OOBIKHOBEHHOM IpoOM B BUE AeCATUUYHOM. [lecsiTuunbie 1podu u
MeTpuyeckas cucrema mep. ApupMeTruueckue JeUCTBUS U YUCIIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.
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OtHoiuenue. Jlenenue B JaHHOM OTHomIeHMH. MacmTa0d, nponopuus. [Tpu-
MEHEHME PONOPLNN ITPY PELICHNH 3a1a4.

[Tonstue nponeHTta. Beluncienue nIponeHTa OT BEJIUYUHBI U BEJIMYUHBI 110
e€ nmpoueHTy. BripakeHne mporeHTOB IeCITUYHBIMU Jpo0sMu. Pelienue 3a1ad Ha
IIPOLECHTHI. BhIpaxkeHre OTHOLIEHUS BEJIMYKH B IIPOLICHTAX.

IHos1oKuTEBbHBIE U OTPULATEIbLHbIEC YHUCIA

ITonoxurenbHble U OTpULATENbHBIC Yncia. Llenpie ynucna. Monynp uducia,
reoMeTpuyecKas MHTepIpeTanus Moayis uncia. M3o0pakeHue yucesn Ha KOOPAU-
HaTHOU mpsiMol. Yucnosble nmpoMexyTku. CpaBHEHHE yucell. ApumeTnueckue
JEUCTBUA C ITOJIOKUTEIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

IIpssmoyroisibHas cucTeMa KOOPAMHAT HA IUIOCKOCTH. KOOpaAMHATHI TOYKM Ha
IUIOCKOCTH, abcuucca u opaunHara. [loctpoenue Touek u Guryp Ha KOOpJAMHATHON
IIJIOCKOCTH.

BykBeHHbBIE BBIPaKEeHUA

[IpumeHeHre OyKB JIsl 3alMCH MAaTEMATUYECKUX BBIPAKEHUNM M MPEIoxkKe-
Huil. CBolicTBa apupMeTUYecKuX AeHCTBUNA. ByKBEeHHbIE BHIPAXKEHHS U YUCIIOBBIE
IIOJCTAaHOBKU. DYKBEHHBIE PAaBEHCTBA, HAXOXKICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmyiibl, HopMyJibl IEPUMETPA U IIJIOLIAN MPSAMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napasuieJenumnena u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3aAau apudmMerndeckum crnocodom. Pemenue noruue-
CKHUX 3a/1a4. Pemenue 3a1a4 nepebopoM Bcex BO3MOKHBIX BapUAHTOB.

Pewenne 3amad, copep)KamMx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIMYHHBI:
CKOpPOCTb, BpEMs, PAacCTOsgHUE, LI€HA, KOJUYECTBO, CTOUMOCTb, MPOU3BOIUTEIIb-
HOCTb, BpeMsi, 00bEM padoThl. EnuHUIIBI M13MEpeHHsl: MacChl, CTOUMOCTH, PacCTOs-
HUs, BPEMEHHU, CKOPOCTH. CBS3b MEXAY €IMHULAMHA U3MEPECHMS KAKIOW BEIUYH-
HBI.

Pemenne 3amad, cBA3aHHBIX C OTHOIIEHHWEM, IIPONOPLUHUOHAIBHOCTBIO BEJIH-
YUH, IPOLEHTAMU; PEIIEHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIIEHTHI.

OueHka M NpUKHUAKA, OKpyryeHue pesyibrata. CocTaBieHue OYKBEHHBIX
BBIP@KECHUH I10 YCIOBUIO 3aa4U.

IIpencraBieHre JaHHBIX C MOMOIIBIO Tabnuu U guarpamm. CronbuaTsie
JUarpaMMBbl: YTEHUE U ITOCTpOeHUE. UTeHHE KPYTrOBbIX AUArpaMM.

HarusaHnas reomerpus

Harnsigaeie npencraBieHus o purypax Ha IJIOCKOCTH: TOUYKA, MpsiMasi, OTpe-
30K, Jy4, YrOJj, JIOMaHas, MHOIOYIOJIbHUK, YETBIPEXYIOJIBHUK, TPEYrOJIbHUK,
OKPY>KHOCTB, KPYT.

B3anmHOe pacnosiokeHHE ABYX IPSAMBIX Ha IUIOCKOCTH, IapajuleiIbHbIC
psIMbIE, TEPICHANKYJSIPHBIE NpsiMble. M3MepeHue pacCTOSHHN: MEXIy ABYyMS
TOYKaMHM, OT TOYKH 10 IPSIMOM, JUINHA MaplIpyTa HAa KBaIPaTHOM CETKE.

N3mepeHne u MmocTpoeHue yIVIOB € MOMOIIBIO TpaHcmoprupa. Buael Tpe-
YTOJIBHUKOB: OCTPOYIOJIbHBIN, MNPAMOYTOJbHBIM, TYNOYTOJIbHbIM, paBHOOEIpEH-
HBIM, PABHOCTOPOHHUI. YEeTBIPEXYTOJIBbHUK, IIPUMEPBI YETHIPEXYTOJBHUKOB. [Ips-
MOYI'OJIbHUK, KBaJpaT: HCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, IHArOHAJIEH.
N300paxenne reomeTpuyeckux (Uryp Ha HEJIMHOBAHHOM Oymare ¢ HMCIOJb30Ba-
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HUEM LUPKYJs, JIMHEWKH, YTOJbHUKA, TpaHcropTupa. IlocTpoeHus Ha Kierdaron
Oymare.

[TepumeTrp MHOroyronbHuka. [loHsTue miomanu GUrypsl, €AUHULBI U3ME-
penust mwiomanu. [pubnmxénnoe mamepenue miomaan Guryp, B TOM 4YHCIIE Ha
KBagpaTHOU ceTke. [IpubmmkEHHOE U3MEpEHUE JIMHBI OKPY>XHOCTH, IUIOIIAIN
Kpyra.

CumMeTpus: HeHTpaJlbHasA, OCEBAsl U 3€pKAJIbHAsI CHMMETPUH.

[TocTpoenne cuMMETpUYHBIX QUTYP.

Harnsanele npenctaBiaeHus 0 MpOCTPAHCTBEHHBIX (GUTrypax: mapajieenu-
nes, Ky0, mpu3Ma, mupamMuaa, KOHyc, MWINHAP, map u chepa. M3o0paxkenue mpo-
cTpancTBeHHBIX ¢uryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, IMIMHAPA U KO-
Hyca. Co3manue Mojenell MPOCTPAaHCTBEHHBIX (uryp (U3 Oymaru, MPOBOJIOKH,
MJIACTUJIMHA U JPYTUX MaTepUaloB).

[Tonsitne 006bEMa, enquHUIBI U3MepeHus 00bémMa. OOBEM MPSIMOYTOIHHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATHI

OcBoenue yuebHoro kypca «Marematuka» B 5—6 kiaccax JOJIKHO oOecre-
YUBaTh JOCTHKEHUE YKA3aHHBIX HUXKE MPEIMETHBIX 00pa30BaTENIbHBIX pe3yJibTa-
TOB.

5 KIIACC

Yuciia ¥ BBIYUCTICHUA:

— MOHUMATh U TMPABWIBHO YMOTPEOISATh TEPMUHBI, CBSI3aHHBIC C HATypallb-
HBIMH YHCIIaMU, OOBIKHOBEHHBIMU U JICCSITUIHBIMU JPOOSMU;

— CpaBHMBATh M YNOPSAIOYMBATh HATypaJibHbIE YWCIA, CPABHUBATh B IPO-
CTEHIINX CIy4yasix OOBIKHOBEHHBIE APOOH, ECATUYHBIE IPOOU;

— COOTHOCUTH TOYKY Ha KOOPJMHATHOW (YMCIIOBOW) IMPSIMOM C COOTBETCTBY-
IONUM €H YUCIIOM U m300pakaTh HaTypaJIbHBIC YMCIa TOYKAMU Ha KOOPJAMHATHOU
(4MCIIOBOM) MPSIMON;

— BBINOJIHATL apu(pMETUUECKUEe ACHCTBUS C HATypaJbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIIINX CIydasiX;

— BBINOJHATH MPOBEPKY, MPUKUAKY pe3yJibTata BhIYUCIeHUU. 6 OKpyTisiTh
HaTypaJIbHbIEC YHCIIA.

Pemrenune TekCTOBBIX 3a/1a4:

— pelath TEKCTOBBIC 3a7a4u apu(PMETUUECKIUM CITIOCOOOM U C TTIOMOIIBIO Op-
TaHU30BaHHOT'O KOHEYHOTO Mepedopa BCeX BOBMOXKHBIX BAPUAHTOB;

— peliarh 3aJayu, COJEp)KAlIUE 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHbI:
CKOpOCTb, BPEMSI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTb;

— HCTIOJB30BaTh KPATKHE 3aMKCH, CXEMbI, TaOIUIbI, 0003HAUYCHUS TIPU pe-
IICHUU 3a/1ay;

— MOJIb30BaThCS OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: IIEHbI, MAaCcChl; PacCTO-
SIHUSI, BDEMEHH, CKOPOCTH; BBIPAXKATh OJIHU €IMHUIIbI BETUYUHBI Uepe3 APYTHeE;

— U3BJIEKATh, AHAIM3UPOBATH, OIICHUBATH UH(POPMAIIUIO, TIPEACTABICHHYIO B
Tabauie, Ha CTOJIOYaTON auarpamme, UHTEPIPETUPOBATH MPEIACTABICHHbBIC J1aH-
HbIE, UCII0JIb30BATh JJAHHBIC MPU PEIICHUH 3a]1a4.

Harasianas reomerpus:
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— TIOJIB30BAaThCSl TEOMETPUUYECKUMH IMOHATHAMU: TOYKA, IPsAMasi, OTPE3OK,
Jyd, yrOJl, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KPYT;

— NPUBOJUTH IPUMEPHI OOBEKTOB OKPY’KAIOIIET0 MHpa, UMEOIUX GopMy
U3YYEHHBIX T€OMETPUUECKUX PUTYD;

— UCIIOJIB30BAaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C yIJIAMH: BEPLIMHA, CTOPOHA,
C MHOTOYT'OJIBHUKAaMM: YIoJl, BEPLIMHA, CTOPOHA, IUArOHallb; ¢ OKPY>KHOCTBIO: pa-
IUYyC, IUaMeTp, LICHTP;

— n300paxaTb M3yYEHHbIE T€OMETpUYecKue (UIypbl Ha HEIMHOBAHHOW U
KJIET4aTOM Oymare ¢ MOMOILbIO LUPKYJIS U JIUHEUKH;

— HaXOJHUTh JUIMHBI OTPE3KOB HEIIOCPEACTBEHHBIM U3MEPEHUEM C ITIOMOIIBIO
JIMHEWKH, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOI'O
panuyca;

— UCIIOJIB30BaTh CBOMCTBA CTOPOH M YTJIOB IIPSMOYIOJIBHMKA, KBajgpaTa JJIs
UX TIOCTPOEHHSI, BBIYMCIICHUS TUIOIAIN U IEPUMETPA;

— BBIYMCIIATh NIEPUMETP U IUIOLIAAb KBaJpaTa, MpsIMOYroJIbHUKA, (hUryp, CO-
CTaBJIEHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YHUCIE (PUTyp, N300paKEHHBIX HA KIIET-
yaToit Oymare;

— IOJIB30BAaThC OCHOBHBIMU METPUYECKUMU €IMHUIIAMU U3MEPEHHUS JUINHBI,
IJIOIIAIH; BBIPAXKATh OJTHU €IMHUIBI BEJIMYUHBI Yepe3 APYyTue;

— pacro3HaBaTh Mapajjiesienuie],, KyO, HCIO0JIb30BaTh TEPMHUHOJIOTHIO:
BEpILNHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh W3MEPEHUS Mapajlieienunena, Ky-
0a;

— BBIUMCIATH 00BEM KyOa, mapajuiesienuneaa Mo 3aJaHHbIM HU3MEPEHUSIM,
MOJIb30BAThCS €AMHULIAMHU U3MEPEHUs 00bEMA;

— pelmaTrh HECIOXKHBIE 3aa4yd Ha U3MEPEHHE I€OMETPUYECKUX BEINYUH B
IIPAKTUYECKUX CUTyaLUsX.

6 KIIACC

Yuciia ¥ BIYMCICHUSA:

— 3HAaThb U OHMMAaThb TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YHUCEN U
crnoco0aMu MX 3aIMCH, MEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJIHOM (pOpMBI 3aru-
CHU YHCJIa K APYTOH;

— CpPaBHMBATh M YIOPSIOUYMBATH LIEJIbIE UMCIA, OOBIKHOBEHHBIE U JI€CATUY-
HbI€ ApOoOU, CPABHUBATH YUCIIA OJIHOTO U Pa3HbIX 3HAKOB;

— BBINIOJIHATh, COYETAsl YCTHBIE U MUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEUCTBUS C HAaTypaJbHBIMU U LEJIBIMU YHUCIAaMH, OOBIKHOBEHHBIMU U JIE€CATHUYHBI-
MU JIpOOSIMHU, MOJOKUTEIBHBIMU U OTPULIATEIIbHBIMU YN CIIAMU;

— BBIYUCJIATH 3HAYEHUs YMCIIOBBIX BBIPAXKCHUM, BBINIOJIHATH NPUKUIKY U
OLIGHKY pe3yJibTaTa BBIYMCICHUI; BBIIOJIHATH MPEeoOpa30BaHUsl YHUCIOBBIX BbIpa-
YKEHUH Ha OCHOBE CBOMCTB apu(hMETHUECKUX JEHCTBUN;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM IPAMOM C COOTBETCTBYIOIIMM €U
YUCJIOM U M300pa)kaTh YMCiIa TOYKAMH Ha KOOPAMHATHOM MPSMOM, HAXOJUTh MO-
IyJIb YHCIIA;

— COOTHOCHUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPJAWHATA-
MH 3TOU TOYKH;

— OKpYIJIATD LIEJIbI€ YKCiIa U JECATHUYHbIE APOOU, HAXOAUTh NPUOIMKEHUS
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qucel.

YuciioBble 1 OyKBEHHbIC BbIPAKEHUS:

— MOHUMATh U YNOTPEOJATh TEPMUHBI, CBA3aHHBIE C 3alUChIO CTETIEHU YUC-
Ja, HaXOJIUTh KBaJpaT U KyO yucia, BBIYMCIATh 3HAUYEHUS YHCIIOBBIX BBIPAKEHUIH,
COZIEPIKAIINX CTEIICHH;

— II0JIb30BAThCS NIPU3HAKAMU JIEJIMMOCTH, PACKIaAblBaTh HATYyPAJIbHbIE YHUC-
Jla Ha NPOCTBIE MHOXKUTEIIN;

— M0J1b30BaThCSI MACIITAOOM, COCTABJISTh NPONOPLIMU U OTHOIIECHUS;

— HCIOJIb30BaTh OYKBbI JJI1 00O3HAUEHUsl YMCEI MPU 3allCU MaTeMaThye-
CKHX BBIPAQKEHMH, COCTaBIIATh OYKBEHHBIE BBIPAKEHUS W (HOPMYJIbI, HAXOAUTH
3HaYeHUs] OYKBEHHBIX BBIPAXKEHUN, OCYIIECTBIISIE HEOOXOIUMBIEC MOJACTAaHOBKU U
npeoOpa3oBaHus;

— HAXOJUTh HEU3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelmenne TeKCTOBBIX 3224

— pelaTb MHOTOIIATOBBIE TEKCTOBBIE 33]]a4l apHU(PMETHUECKUM CITIOCOOOM;

— peuarh 3aJadyM, CBA3aHHBIE C OTHOLIEHHWEM, MPONOPLHOHAIBHOCTBIO Be-
JMYMH, IPOLIEHTAMU; PEIIaTh TPU OCHOBHBIE 33J]a4K HAa JPOOU U MPOLIEHTHI;

— pelarh 3aJayd, COJAEPIKAIME 3aBUCHMOCTH, CBS3BIBAIOLINAE BEJIMYMHBI:
CKOPOCTb, BpEeMs, PACCTOSHHE, LI€HA, KOJIHMYECTBO, CTOMMOCTB; IPOU3BOAUTEIIb-
HOCTb, BpeMsl, 00bEMa paboOThI, UCIOJIb3Ysl apUPMETHUUECKHUE AECUCTBUS, OLICHKY,
IPUKUIKY; ITOJIB30BATHCS €AUHULAMHU U3MEPEHHUS COOTBETCTBYIOIIUX BEJIMUNH;

— COCTaBJISITh OYKBEHHBIE BHIPAYKEHUS 110 YCIOBUIO 3a1a4H;

— W3BJIEKaTh MH(POpPMAIMIO, MPEICTaBICHHYIO B Ta0JMLax, Ha JMHEWHOM,
CTOJOYaTOW MM KpPYroBOM JuarpaMMax, HHTEPIPETUPOBATH IpEACTaBICHHbIC
JAHHBIE; HUCIIOJIb30BATh JAHHBIE DU PEILICHUH 3a/1a4;

— MPEICTaBIATh HHPOPMAIUIO C MOMOIIBI0 TAOIHII, TUHEHHOW U cTON0Ya-
TOM AUArpaMm.

Harasinnas reomerpus:

— NPUBOJUTH IPUMEPHI OOBEKTOB OKPY’KAIOIIET0 MHpa, UMEOIUX GopMy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKMX M IPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX (QUTYD;

— n300paxaTh C MMOMOIIBIO LUPKYJIS, JUHEUKH, TPAHCIOPTUPA HA HEJIUHO-
BaHHOM W KjeTyaTol OyMare M3y4yeHHbIE IUIOCKHME IeOMETpUYecKue (Gurypsl u
KOH(QUTypaluuu, CAMMETpUYHbIE (PUTYPBI;

— I0JIb30BAThCS T€OMETPUYECKUMU MOHATUSAMU: PABEHCTBO (PUTYpP, CUMMET-
pUsL; UCIOJB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OChb CUMMETPHH,
LEHTP CUMMETPUH;

— HAXOAWUTh BEJIMYMHBI YIVIOB M3MEPEHHEM C IOMOILBIO TPAHCIOPTHPA,
CTPOUTH YTIJIbl 33JaHHOM BEJIMYHHBI, II0JIb30BAThCS TP PELIEHUH 33]1a4 TpayCHOU
MEpOH YTIIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIA U TYIIOU
YTJIBL;

— BBIYUCJIATH JJIMHY JIOMAaHOM, MEPUMETP MHOI'OYI'OJIBHUKA, IOJb30BaThCA
eAMHUIIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJAHU €IMHUIIBI U3MEPEHUS JITMHBI Ye-
pe3 ApyTruc;

— HAXOAWTb, UCIOJIb3Ys UYEPTEKHBIE HHCTPYMEHTBI, PACCTOSHMS: MEXKIY
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JBYMSI TOYKaMU, OT TOYKH J0 MPSIMOU, JJIMHY IIyTH Ha KBaJIPATHOU CETKE;

— BBIYUCHIATH IUIOMAb (UTYP, COCTABIECHHBIX W3 MPSIMOYTOJHLHUKOB, HC-
10JIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKHU, Ha paBHbIE (UTYpHI, JOCTpauBaHUE
J0 MPSAMOYTOJIBHUKA; MOJb30BaThCSI OCHOBHBIMM €IMHUIAMU W3MEPEHUS ILIOIIA-
JIM; BBIPAXKATh OJHU €MHHULIBI N3MEPEHNS IUIOLIAAN YEPE3 APYTHUE;

— pacro3HaBaTh Ha MOJENSIX U U300paKEHUAX MUPAMUIY, KOHYC, IUIHHJP,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA;

— U300paXkaTh Ha KJIETYATONH Oymare mpsiMOYTroJIbHbIN NapaljIe/IeuIe T

— BBIYUCIIATH 00BEM NPSIMOYTOJILHOTO Mapajuienienurnena, Ky0a, Mmojab30-
BaThbCS OCHOBHBIMH EIUHUIIAMU H3MEpEHUs O00BhEMA; BBIPAXKATh OJIHU €IHHUIIBI
u3MepeHust 00bEMa yepes Jpyrue;

— pelIaTh HECJIOXKHBIC 3a/1aud HAa HAXOXKJICHUE F€OMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYAIUSX.



S KVIACC

TEMATUYECKOE IINIAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE IO MATEMATHKE IIPEICTABIIEHO O rojaM 00yuyeHus (5—6 kiacchl).

OCHOBHBIE BUIBI JESATEIBHOCTH 00YYAIONINXCS IEPEUNCIICHBI TPH U3yUYEeHUH KaXI0H TEMbl U HAMIPABJICHBI HAa TOCTI)KEHUE
IUTAaHUPYEMBIX pe3ybTaToB o0yueHus. [lepedeHp BUAOB ACSITETLHOCTH MOXET OBITh PACHIMPEH WM COKPAIIEH — C YIETOM BO3-
MO>KHOCTEW U OTPaHUYEHUH 00yYaronmxcs, 00yCIOBICHHBIX CTPYKTYpOil HapyIIEHUs TIPY MATOJOTHH CITyXa.

OO6m1ee konmuecTBo yacoB — 170/204 yaca B roj, 5/6 4acoB B HEIEIIO
+1 yac u3 yactu, popMupyeMoii ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH)

Tembl (TeMaTHUYECKHUE
0J10KH/ MOy TH)

OcHoBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

HartypaabHble umcJia.
HeiicrBug ¢  Harty-

PAJbHBIMHA qucjiaamMmm
(43/52 u)

Hecsatuunas cucrema cuucieHus. Pan Haty-
panbHbIX unceln. Hatypanbhsiil pan. Yucno 0.
HatypanbHble 4Kcila HA KOOPAWHATHOM IIps-
Moi. CpaBHEHHE, OKpPYIJICHUE HATypaJbHBIX
qucen

ApudmMernueckue ACHCTBUS ¢ HATYPATbHBIMH
yuciamu. CBOMCTBa HyJIA MPHU CIOXEHUH U
YMHOX€HUH, CBOMCTBA €IMHMIIBI IPU YMHO-
»keHuu. [lepeMectTurensHoe U coueTaTeIbHOE
CBOMCTBA CJIOKEHUS M YMHOXXEHHS, pacipe-
JIEJUTEIHHOE CBOMCTBO YMHOXKCHHUS.
[enutenn u KpaTHblE 4YHUCHA, Pa3JIOKEHUE
YyHuCciia Ha MHOXUTENU. [leneHue ¢ octarkom.
IIpocTeie U coctaBHble uncaa. [IpuzHaku ge-
JIMMOCTH Ha 2, 5, 10, 3, 9.

YucnoBble BbIpaXeHUs ; TOPsI 10K JACHCTBHIA.
Pemenne TeKCTOBBIX 3aJad Ha Bce apudme-
TUYECKHE JIEWCTBUS, HA JBUJKEHHE U IMOKYII-
KH.

B meuenue yuebrnoeo coda: moHUMAaTh, IPUMEHATh B CAMOCTOSITEILHOM pe-
YU, BOCIIPUHUMATH (CIYyXO3PUTEIHHO H/WIIHM Ha CIYX C YIYETOM YPOBHS CITy-
XOPEYEBOTr0 Pa3BUTHUS O0YUYAIONINXCS) M IOCTATOYHO BHATHO U €CTECTBEH-
HO BOCIPOU3BOJHWTH TEMATHYECKYI0O M TEPMHHOJOTHUYECKYIO JICKCHKY, a
TaK)Ke JICKCHKY 10 OpPTaHU3alUU y4eOHOU JesTeNbHOCTH. BBIMOTHATE ¢o-
HETUYECKYI0 3apsaaky. Mcmonp3oBaTh AaKTHIBHYIO (YCTHO-AAKTHIBHYIO
peub) B KaueCTBE BCIIOMOTATEIHHOTO CPE/ICTBA OOIICHHSL.

Ilo oxonuanuu xadicooi yuebOHOU uwemeepmu: BOCTIPUHHMATh Ha CIyX H
BOCTIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JICKCHKY Y4eOHOMH
JTUCITUTIIMHBI, & TAK)KE JIEKCHKY 110 OpraHu3aIii Y4eOHOU IeITeTbHOCTH.
Uwurarh, 3amuchiBaTh, CPABHUBATH HATYpaJbHBIC YMCIA; MpeIaraTh U 00-
CY>XZIaTh CITOCOOBI YIOPSOUYNBAHUS YHCEIL.

N300paxkaTh KOOPAWHATHYIO MPSMYI0, OTMEYaTh YHCIa TOYKAMU Ha KOOp-
JMHATHOM MPsIMOM, HAXOJAUTh KOOPANHATHI TOUKH.

UccnenoBaTh cBoiicTBa HaTypaiabHOTO psija, uncena 0 u 1 npu cliokeHuu u
YMHOKCHHUH.

Hcnonbs3oBaTh NpaBUiio OKPYIJICHHUS HATYPATbHBIX YHCEL.

BeimonssaTe apudMeTnueckue NEHCTBUS C HATypaJbHBIMHA YHUCIIAMU, BBI-
YHUCIATh 3HAYCHHS YHCIIOBBIX BBIPAKEHHUH cO CKOOKamMu U 0e3 CKOOOK.
3anuceiBaTh MPOU3BEACHUE B BUJC CTEICHH, YUTATh CTENICHHU, MCIOIbB30-
BaTb TEPMUHOJOTHIO (OCHOBAHUE, NTOKA3aTellb), BBIYUCISATh 3HAYEHUS CTE-
TIEHEH.
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BbINOMHATE NPUKUAKY W OLEHKY 3HAYEHUH YHCIOBBIX BBIPAXKCHHH, MIPE-
Jarath ¥ PUMEHATh NPUEMBI IPOBEPKHU BBIYUCICHUN.

Hcnonp30BaTh NpH BBIYHUCICHUSAX NEPEMECTUTENBHOE M COYETATEIBHOE
CBOMCTBA CJIOKE€HHS M YMHOYKEHHs, PACIPEICIUTENBHOE CBOMCTBO YMHO-
XKeHUs; (popMynupoBaTh M NMPUMEHATh HpaBUiIa MPeoOpa3oOBaHUs YHCIIO-
BbIX BbIpaKE€HHUI1 HA OCHOBE CBOMCTB apu()METHUECKUX JEHCTBHIM.

Harasignast  reomer-
pus. JIuHMU Ha 1UI0C-
koctu (12/14 4)

Touka, npsimasi, OTpe3oK, ayd. Jlomanas. 13-
MEPEHHE JJIMHBI OTPE3Ka, METPUYECKUE €IU-
HULBl M3MEpeHHUs AIuHBL. OKpYyXKHOCTH H
KpYT.

[Tpaktuyeckas padota «Iloctpoenue y3opa u3
OKPY>KHOCTEIN».

VYroan. IIpsamoii, OCTpbIN, TYIIOH U pa3BEPHY-
ThIM yriibl. U3MepeHue yrios.

[Tpaktryeckas pabota «IlocTpoeHue yrioy.

PacnioznaBath Ha yepTekax, pUCyHKaxX, ONUCHIBATH, UCHOJIb3Ysl TEPMUHO-
JIOTHI0, ¥ W300pakaTh C TIOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB: TOUKY,
NpsIMY10, OTPE30K, JIy4, yToJ, JIOMaHyl0, OKPY>KHOCTb.

Pacnio3naBath, mpuBOAUTH MPUMEPHI OOBEKTOB PEATHHOTO MUPA, UMEIOIINX
dbopMy U3yueHHBIX PUTYD, OLICHUBATH UX JTUHEIHBIC Pa3MEPHI.
Hcnonb30Barh JIMHENKY W TPAHCIOPTUP KAaK MHCTPYMEHTHI JJISI MOCTPOE-
HUS U U3MEPEHUS: U3MEPSATh JJIMHY OTpEe3Ka, BEIMUMHY YIJa; CTPOUTh OT-
pPE30K 3aJaHHOM JIMHBI, YTOJ, 3aJaHHOM BEJIWYMHBI; OTKJIAJIBIBATh LUPKY-
JIEM pPaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh 33JJaHHOTO painyca.
N3o00paxaTh KOH(MUTYpAITUN TCOMETPHUSCKUX (DUTYP U3 OTPE3KOB, OKPYIK-
HOCTEH, X YacTell Ha HETMHOBAHHOM M KIeT4aToi Oymare; mpejarath,
OIMMCHIBAThL M 00CYXKIATh CIIOCOOBI, AITOPUTMBI TIOCTPOCHHUSI.

PacrioznaBate 1 M300pakaTh Ha HEJIMHOBAHHOM M KJeT4aTol Oymare mps-
MOMH, OCTPBIN, TyIIOU, pa3BEPHYTHIN YIJIbI; CPABHUBATH YIJIBI.

BpruucasTe JJIMHBI OTPE3KOB, JIOMAHBIX.

[ToHnMaTh ¥ UCIIOJIB30BATH MPU PEIICHUU 33724 3aBUCUMOCTH MEXIY €I1-
HULIAMHA METPUYECKON CUCTEMBI Mep; 3HAKOMUTHCSI C HEMETPUUECKUMU CHU-
CTeMaMU MEp; BBIPAXKATh JUIMHY B PA3JIMYHBIX €IMHUIAX U3MEPEHUS.
HccnenoBath Gurypsl 1 KOHQUTypaluu, HCTIONb3Ys HU(PPOBBIE PECYPCHI.

OObIKHOBEHHBIE JPO-
ou (48/58 1)

[po6s. [IpaBuibHbIE 1 HETIPaBUIIbHbBIE APOOH.
OcHoBHOE cBOIcTBO JIpobu. CpaBHEHHE ApO-
Oeil.

CnoxeHue M BbIYUTAHHE OOBIKHOBEHHBIX
npoOeii. CmemranHasi ApoOb. YMHOXEHHE U
JiefieHe OOBIKHOBEHHBIX JpoOel; B3auMHO-
oOpatHbIe 1pooH.

Pemenue TEKCTOBBIX 3a1a4, COACPpKaAlIUX

MopenupoBath B rpaduueckoid, mpeamMeTHON Gopme, ¢ IOMOIIbI0 KOMITh-
I0Tepa MOHATHS U CBONCTBA, CBA3aHHBIE C OOBIKHOBEHHOU APOOBIO.

UuraTh W 3amMCHIBaTh, CPAaBHUBATh OOBIKHOBEHHBIE IpOOM, IMpeiararb,
000CHOBBIBATh M 00CYKAATh CIIOCOOBI YIOPSA0OYUBAHUS IPOOEH.
N3006paxaTh OOBIKHOBEHHBIE IPOOHM TOYKAMH Ha KOOPAMHATHOW TPSIMOMH;
UCIIOJIb30BaTh KOOPJMHATHYIO MPSIMYIO AJIsl CpaBHEHUs ApoOei.
@®opMynupoBaTh, 3aMUCHIBATh C IOMOIIBI0 OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOHM JpoOH; MCIOJIb30BaTh OCHOBHOE CBOWCTBO JIpOOM VISl CO-




27

npo6u. OCHOBHBIE 33a]]a4K Ha APOOH.
[Tpumenenne OYKB JUISl 3allCH MaTeMaTHUe-
CKHUX BBIPAQXKEHUU U NPEIIIOKEHUN.

KpalieHus qpooeii 1 mpuBeneHus: Apodru K HOBOMY 3HAMEHATEIIO.
[IpencraBnsaTe cMemanHyo IpoOb B BUIE HEMPaBUILHOW M BBIICIATH II€-
JYIO 4acTh YMCIIa U3 HEMIPaBUIBHON IpoOHu.

BeimonmuaTe  apudmMerndyeckue IEHCTBUS ¢ OOBIKHOBCHHBIMHU JIPOOSMU;
MPUMEHATh CBOMCTBA apu(PMETHYECKUX NEUCTBUN IS palMOHAIH3AIUU
BBIYHCIICHHH.

BpINOAHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIUUCICHUW; MpeajiaraTh U
MPUMEHSTH MPUEMBI IPOBEPKU BHIYUCIICHUH.

[IpoBoauTh MccnenoBaHuUs CBOMCTB Apo0Oe€i, onmupasich Ha YUCIOBBIE JKC-
MEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA).

Pacrio3naBaTh UCTHUHHBIC U JIOXKHBIE BHICKA3bIBAaHUS O IPOOSX, MPUBOIUTH
MpUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPHUIIAHUS BHICKA-
3bIBAHUM.

Pemath TekcTOBBIC 3a7aud, cOAepIKAIIAe NAPOOHBIC JAHHBIC, U 3aJa4d Ha
HaXO0KJIEHHWE YaCTH 1IeJIOTO U 1IEJIOTO IO €ro YacTH; BBISIBIIATH UX CXOJICTBA
U pa3INyus.

MonenupoBaTh X0 PELICHHUS 3a]a4l C TIOMOIIBI0 PUCYHKA, CXEMBI, Ta0JIH-
LBI.

[IpuBoauTH, pa3duparh, OIICHUBATH PA3TUYHbIC PEIICHHUS, 3aUCH PEIICHUN
TEKCTOBBIX 3a7a4.

Kpurnuecku oueHuBaTh MOJYYEHHBIN pe3yJibTaT, OCYUIECTBISATh CAMOKOH-
TPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOIUTH OIIUOKH.
3HAKOMHUTBHCS C UCTOPHEH pa3BUTHUSI apUPMETHUKH.

Harasigamass  reomer-
pusi. MHOroyroJbHu-
KH

(10/12 v)

MHoroyroinbHukH. YeTsIpEXyrojbHUK, Ips-
MOYTOJIbHUK, KBaJpaT.

[TpakTnueckas padora «IlocTpoenue npsmo-
YTOJIbHHMKA C 3aJaHHBIMH CTOPOHAMH Ha He-
JMHOBAHHOM Oymarey.

TpeyronapHUK.

[Inomane ¥ nepuMeTp NpsIMO- YTrOJbHUKA W
MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX U3 IPSAMO-
YTOJIbHUKOB, €AVUHUIBI U3MEPEHHUs IUIOMIAIN.
[IepumeTp MHOTO- YTOJIBHUKA.

OnuckiBaTh, UCIOJIb3YS TEPMUHOJIOTHIO, U300PAKATh C MOMOILBIO YEPTEK-
HBIX UHCTPYMEHTOB U OT PyKH, MOJEIMPOBATh U3 OymMaru MHOTOYIOJIbHU-
KH.

[IpuBoaUTH pUMEPHI OOBEKTOB PEaLHOIO MUPA, UMEIOLINX (HOPMY MHO-
rOoyrojibHHKa, MPSMOYTOJIbHUKA, KBajapaTa, TPEYroJbHUKA, OLIEHUBATh HUX
JUHENHHBIE pa3MepBhl.

BoluncnsaTe: nepuMeTp TpeyrojbHUKA, NPSIMOYTOJIbHUKA, MHOTOYTOJIbHU-
Ka; IUIOIIAAb NIPSIMOYTOJIbHUKA, KBapaTa

N300paxaTh OCTpOYrojibHBIE, NPSAMOYIOJbHBIE M TYNOYTOJIbHBIE Tpe-
YTOJIbHUKH.
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CtpouTh Ha HEJIMHOBAHHOM M KJeTyaToil Oymare KBaapaT M MPSIMOYTOJb-
HUK C 33IaHHBIMU JUTMHAMH CTOPOH.

UccnenoBaTh CBOICTBA NPSIMOYTOJIBHHMKA, KBaJlpaTa MyTEM SKCIEPUMEHTA,
HAOJIOZICHUS, U3MEPEHHUS, MOJCIIUPOBAHNS;, CPAaBHUBATh CBOMCTBA KBaJpa-
Ta U IPsIMO- YIOJIbHUKA.

KoncTpyupoBaTh MaTeMaTHYECKHUE MPEIITIOKEHUS C TOMOIIBIO CBSI30K «HE-
KOTOPBI», «1H000i». Pacro3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O
MHOT'OYTOJIbHUKAX, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTB TUIOUIAAN KBaJIpaTa OT JUIMHBI €r0 CTOPOHBI.
Hcmonb30BaTh CBOWCTBA KBAJPATHOW CETKHU JUIS TIOCTPOSHUsT Puryp; pas-
OMBaTh MPSIMOYTOJBHUK HA KBAJPAThI, TPEYTOJILHUKH, COCTABIATH (PUTYPBI
U3 KBaJpaTOB M NPSIMOYTOJHHUKOB M HAXOJUTh WX IUIOMIAIb, pa30MBaTh
burypsl Ha IPSIMOYTOJIFHUKU U KBAaPAThl K HAXOIUTH UX TUIOMIAIb.
BripaxkaTh BenMUYMHY IUIOIIAAW B PA3IUYHBIX €IWHHUIAX HU3MEPEHUS MET-
PUYECKON CHUCTEMBI Mep, TOHMMAaTh U MCHOJIb30BaTh 3aBUCUMOCTH MEXIY
METPUYECKUMH €AMHULIAMU U3MEPEHUS TUIOLIA/IH.

3HaKOMUTBHCA C MPUMEpPaMU NMPUMEHEHHUs IUIOLAAU U MEpPUMETpa B IMpak-
THUYECKUX CHUTyalusax. Pemars 3agauu U3 peanbHOM KU3HU, Mpeaiaratb 1
00CyXJ1aTh pa3UYHbIE CIOCOOBI pEIeHUs 3a/1a4.

JlecATHYHDBIE
(38/45 1)

apoou

Jecarnynas 3anmuch Qpooei.

CpaBHEHUE 1eCATUYHBIX IpOOEH.

JeiictBust ¢ necatuuHbIMU apo0simu. Okpyr-
JIEHHE IECATHYHBIX IpoOei.

Pemenne TEKCTOBBIX 3a1ad, COAEPIKAIINX
npo6u. OCHOBHBIE 33a]]a4K Ha APOOH.

[IpencraBnsaTh AeCATUYHYIO IpOoOb B BUIEC OOBIKHOBEHHOM, YHTATh U 3aIlU-
ChIBaTh, CPAaBHUBATh JECATUYHbBIC APOOH, MpeaIaraTb, 0OOCHOBBIBATH U 00-
CY’)KJaTh CIIOCOOBI YIOPSAAOUYMBAHUS AECATUYHBIX IpOOEH.

N3006paxaTh necsaTUUHBIE IpOOH TOUKaMU Ha KOOPAWHATHOM MPsIMOH.
BbIsBIATE CXOACTBA M pa3ivuus MpaBWI apUPMETHUECKUX AEUCTBUN C
HATypaJbHBIMH YHCIAMH U IECATUUYHBIMU IPOOSIMH, OOBSCHATH HX.
BemonsaTe apupmMeTHueckue NEHCTBHA C JCCATUYHBIMUA APOOSMU; BBI-
MOJIHATH NPUKUIIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUM.

[IpumensTs cBoiicTBa apupMETHUYECKUX AECUCTBUN NJs palMOHAIN3alUuU
BBIYMCIICHUM.

[IpuMeHsTh paBUIIO OKPYIJIEHUS AECATUYHBIX IpOOEi.

[IpoBouTh HCCNEnOBaHUS CBOWCTB JECSATUYHBIX JpoOel, omupasch Ha
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOIIbIO KOMIIBIOTEPA), BBIJIBU-
raTh TMIIOTE3bl U IPUBOAUTH UX OOOCHOBAHHUS.
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Pacrio3naBaTh UCTHUHHBIC U JIOXKHBIE BHICKA3bIBAaHUS O IPOOSX, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHWS M OTPULIAHUS BBICKA-
3bIBAHUM.

Pemiate TekcToBBIE 3a/mauu, coAeprKaliue ApoOHBIE JaHHBIC, M HA HAXOX-
JIEHUE YaCTHU LEJIOr0 U LEJOro MO €ro YacTH; BBIABISATh UX CXOACTBA U pa3-
JINYHSL.

MonenupoBaTh X0 PELICHHUS 3aJa41 C IIOMOIIBI0 PUCYHKA, CXEMBI, Ta0JIH-
upl. [IpuBonuth, pa3dupaTh, OIEHUBATH PA3IMYHBIC PEIICHHS, 3alUCH pPe-
IIEHWH TEKCTOBBIX 3a7a4.

OrniepupoBaTh IPOOHBIMU YUCTIAMHU B PEATIbHBIX JKU3HEHHBIX CUTYyaIUsX.
Kpurnuecku oueHuBaTh MOJTYYEHHBIN pe3yJibTaT, OCYUIECTBISAThH CAMOKOH-
TPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOIUTH OIIUOKH.
3HAKOMHUTBHCS C UCTOPHEH pa3BUTHUSI apUPMETHUKH.

Harasinmast  reomer-
pus. Teaa u ¢urypsi
B npocrpancrse (9/11

1)

Muororpanauku. M300pakeHne MHOTOTpaH-
HUKOB. Mozienn NpOCTpaHCTBEHHBIX TEIL.
[IpstmoyronbHbIN napauienenunen, kyo6. Pas-
BEPTKM Ky0Oa U mapasuiesenumnesaa.
[TpakTudeckas padora «Pa3 BEpTka KyOa».
O06BéM Kky0a, MPSMOYTOJBHOIO Mapasiesne-
MATIEA.

Pacnio3naBate Ha uepTexax, PUCYHKaxX, B OKPYKAIOIIEM MHPE MPsIMO-
YTOJIbHBIN Mapalienenumnes, Kyo, MHOTOTPaHHUKH, OMUCHIBATh, UCTIOIb3Y S
TEPMUHOJIOTHIO, OIICHUBATh JTUHEHHBIE pa3MEPHI.

[IpuBoauTH IpUMEPHl 0OBEKTOB PEATLHOTO MHPA, UMEIOMINX (HOPMY MHO-
rorpaHHHKA, IPSIMOYTOJIBHOTO Mapajuiesenumena, Kyoa.

N306paxats ky0O Ha KieTyaTol Oymare.

NccnenoBath cBoiicTBa KyOa, MpsIMOYTOJIbHOIO Napajuiesenuie a, MHOIO-
TPaHHUKOB, UCTIOJB3YS MOJIEIH

Pacnio3naBate 1 n3o0paxkarh pa3BEPTKU KyOa u mapayenenuneaa. Moje-
JUpOBaTh KyO W mapasuienenunen u3 Oymard v Mpoyux MaTepHalioB, 00b-
SCHATbH CIIOCOO MOJETUPOBAHUS.

HaxomuTte m3MmepeHus, BBIYHUCIATH IJIOMIAAb MOBEPXHOCTH; 00BEM KyOa,
IPSIMOYTOJIBHOTO TMapajieenuIea; UCCiae0BaTh 3aBUCUMOCTh 00BEMaA
Ky0a OT IJIMHBI €T0 pedpa, BIIBUTaTh K 0OOCHOBBIBATH THIIOTE3Y .
HabmronaTe 1 mpoBOAUTE aHATIOTUU MEXKIY MOHATUSIMH TUIOMIAAN U 00BE-
Ma, IIEpUMETPA U TUIOIIAN TTOBEPXHOCTH.

Pacnio3HaBaTh MCTHHHBIE M JIOKHBIE BBICKA3BIBAHHMS O MHOTOTPAaHHHKAX,
NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTh BBICKA3bIBAHUS M OTPH-
[[aHUS BBICKA3bIBAHUM.

PemaTe 3amaun U3 peaspHON KU3HU.
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IloBTOpenue u 0000- | [IoBTOpEHNE OCHOBHBIX MOHATUN W METOJOB | BEIUMCIATh 3HAYCHUS BBIPAKEHUH, COIEP)KALIMX HATypAJIbHBIE YHCIA,
menue (10/12 v) Kypca 5 kimacca, 0000IICHIE 3HAHU. OOBIKHOBEHHBIC U JECATUYHBIC IPOOH, BHITIOJIHATH MPE0OPa30BaHUS YUCE.
Bri6upate cioco® cpaBHEHHS YHCENl, BHIYMCICHUHN, MPUMEHITH CBONCTBA
apu(pMeTHUYECKUX IEeUCTBUHN IS pallMOHAIN3A1IUY BEIYUCICHUM.
OcymecTBIsATh CAMOKOHTPOJIb BBIIOIHAEMBIX JEHCTBUNA U CaMONPOBEPKY
pe3yJibTaTa BBIYMCICHHU.

Pemiate 3a1aun 13 peanbHOMN )KM3HU, TPUMEHATh MaTEMATUUECKUE 3HAHUS
JUISL pEIICHHUs 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.

Pemats 3amaun pasHbIMU crioco0aMu, CpaBHUBATh CIIOCOOBI PEIICHUS 3a-
Jlauu, BRIOMPATh PALIMOHAIBHBIHN CITOCO0.
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6 KJIACC (obmee xonmmuectBO yacoB — 170/204 gacos, 5/6 yacoB B HEJIEIIIO
+1 yac u3 yactu, HopMUpyeMoi ydacTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHU)

Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

HartypanabHble uymcia
(30/36 )

ApudmeTndeckre NEUCTBUS C MHOTO3HAY-
HbIMU HATypaJIbHBIMH 4HCJIaMH. YHCIOBBIE
BBIPAKCHMS, IMOPSAOK IEHUCTBHUM, HCIOJIB30-
BaHHE CKOOOK. OKpyrieHue HaTypalbHbBIX
qucedl.

Jenutenn W KpaTHbIE YHCIIA; HAHUOOJBITHI
o0t fmenutens W HaUMEHbIIee oOIee
KpaTHOE.

PaznoxeHue uncina Ha MPOCTbIE MHOMKUTEIH.
Henumocth cymmbl M mpousBencHus. Jlene-
HUE C OCTaTKOM.

Penrenyne TeKCTOBBIX 3ama4d

B meuenue yuebnozo cooa: noHUMaTh, IPUMEHATh B CAMOCTOSITETILHON pe-
Y, BOCIPUHUMATH (CIIyXO3pUTEIbHO U /WM Ha CIyX C y4€TOM YpPOBHS
CIIyXOpEYeBOT0 Pa3BUTHsI OOYUAIOIIMXCS) U JOCTATOYHO BHATHO M ecTe-
CTBEHHO BOCIIPOM3BOJUTH TEMAaTHUECKYIO U TEPMHUHOJIOTHYECKYIO JIEKCUKY,
a TaKkKe JIEKCHKY TI0 OpTaHM3aluHu Y4eOHOW NesATETbHOCTH. BBIMOTHATH
donernueckyro 3apsaky. Mcmonp3oBaTh MakTWIbHYIO (YCTHO-JAKTHUIBHYIO
peub) B KaUeCTBE BCIIOMOTaTeIbHOTO CPEICTBA OOIICHHSI.

Ilo okonuanuu kasxcooii yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOI
JTUCIUIUIMHBL, @ TAK)KE JIEKCUKY TI0 OpraHu3aIiy y4eOHOM e TeIbHOCTH.
BrimonusaTe apudmeTrnueckue JeHCTBHS ¢ MHOTO3HAYHBIMH HATYpPaTbHBIMU
YHCJIaM{, HaXOAUTh 3HAUEHUS YMCIIOBBIX BBIPAXKEHUU CO CKOOKamMHu U 6e3
CKOOOK; BBIYHCIISATh 3HAYCHHSI BBIPAKECHUMN, COJIEPIKAIIMX CTECTICHU.
BBINOTHATS NPUKUIKY M OLEHKY 3HAYEHUH YMCIIOBBIX BBIPaKEHUH, MpU-
MEHSITh PUEMBI IPOBEPKH PE3YJIbTATA.

Hcnonp30BaTh NpU BBIUUCICHUSIX NEPEMECTUTEIBHOE M COYETaTEIbHOE
CBOWCTBA CJIOXEHUS M YMHOXXEHUS, pacIpeeNUuTeIbHOE CBOMCTBO YMHO-
JKEHUS OTHOCHUTEIIBHO CIIOYKEHUS, CBOMCTBA apu(PMETHUCCKUX JICHCTBHA.
HccnenoBaTh 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOINUTH YUCIIOBBIC SKCIIEPHU-
MEHTBI, BBIJIBUTaTh 1 0OOCHOBBIBATH TMITOTE3bI.

DopMynupOBaTH OMPECIICHUS EIUTENS U KPAaTHOTO, HAauOOJIbIIero ooie-
ro JETUTeNs U HauMEHbBIIEro OOIIero KpaTHOro, MPOCTOrO U COCTaBHOTO
YHCEIT; UCTIOB30BaTh ITH MOHITHSI PU PELICHUH 3a/1a4.

[TpyMeHsTh alrOPUTMBbI BBIYMCIICHUS HAWOOJBIIEr0 OOLIETro JEeNUTEeNsl U
HAaUMEHBIIIETO OOIIETO KPATHOTO JIBYX YHUCEI, AITOPUTM PA3TIOKEHUS YUC-
Jla Ha MPOCThIE MHOXKUTEH.

Hccnenoath ycinoBust 1e1MMOCTH Ha 4 1 6.

WccnenoBath, 006Ccyx)aaTh, HOpMyInpoBaTh 1 00OCHOBBIBATH BBIBOJI O YET-
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HOCTU CYMMBI, IPOU3BEACHUS: ABYX YETHBIX YUCEN, ABYX HEYETHBIX YUCIIE,
YETHOTO U HEUETHOTO YHCEII.

HccnenoBaTth CBOMCTBA IEIMMOCTH CYMMBI M IPOU3BEACHUS YNCEIL.
[IpuBOoguTE TpUMEpPHI 4YMCEN C 3aJaHHBIMH CBOMCTBAMH, DPACIIO3HABATH
BEPHBIC U HEBEPHBIE YTBEPKICHUS O CBOMCTBAX YHCEJ, ONPOBEPraTh He-
BGpHI)Ie YTBCp)KIleHI/IH C IIOMOIIIBIO KOHTpHpPIMepOB.

KoncTpyupoBath MareMaTuuecKue MpeuioKEHUsI C MOMOILBIO CBSI30K «H,
«HIN», «ECHH..., TO...».

Pemath TekcToBbIe 3a7auM, BKIIOYAIONIME MOHATUSA ACTUMOCTH, apudme-
TUYECKUM CIIOCOO0M, HCITOJIB30BATh MEPeOop BCEX BO3MOKHBIX BAPHAHTOB.
MonenupoBaTh X0 PELICHHUS 3aJa4H C IIOMOIIBI0 PUCYHKA, CXEMBI, Ta0JIH-
L6,

[IpuBoauTh, pa3buparh, OIICHUBATH PA3TUYHbIC PEIICHHUS, 3aMUCH PEIICHUN
TEKCTOBBIX 3aja4.

Kputndecku orneHuBaTh MOTYUYEHHBIH Pe3yNbTaT, HAXOIUTh OIIHMOKH, OCY-
HIECTBIATH CAMOKOHTPOJIb, TPOBEPSISE OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas reoMeT-

pusi. IIpsamsbie
miockoctu (7/8 4)

Ha

IlepnieHIUKyISIpHBIE IPSIMBIE.

[TapamienpHble psMBbIE.

PaccrosiHue Mexny AByMs TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JIUIMHA ITyTH Ha KBAaJpPaTHOM CeT-
Ke.

IIpumepsl IPSMBIX B IPOCTPAHCTBE.

PacriozHaBaTh Ha 4epTekax, pUCyHKaxX Cllydyad B3aMMHOI'O PacIOIOKEHUS
JIBYX MPSIMBIX.

N3006paxaTh ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOW U
KJeT4aToil Oymare JBe IepeceKarolluecs MpsMble, ABE MapajlielbHbIe
IpsIMBbIE, CTPOUTH MIPSIMYIO, IEPICHIANKYIISIPHYIO JAHHOM.

[IpuBoauTE MpuUMeEpHI MAPAIIENBHOCTH U MEPIEHANKYIISIPHOCTH MPSAMBIX B
IIPOCTPAHCTBE.

PacriozHaBaTh B MHOTOYrojibHUKax MEpPHEHAUKYJSPHbIE U MapajlieibHbIe
CTOpOHBI. M300pakaTh MHOTOYTOJIBHUKH C MapajuleIbHBIMU, NEPIEHANKY-
JSIPHBIMU CTOPOHAMU.

Haxogute paccrosiHue Mexay IByMs TOUYKaMH, OT TOYKH O IPSIMOM, JUIH-
Hy ITyTU Ha KBaJpPAaTHOW CETKE, B TOM YHCJIE HCNONb3Ys LU(POBBIE pecyp-
CBL

Apodu (32/39 1)

OObIKHOBEHHasi ApoOb, OCHOBHOE CBOHCTBO
npodu, cokpamieHue apodei. CpaBHeHuEe U
YHOpSAOYMBAHUE JIpOOEi.

Jecatuunple ApoOU W MeTpHUYecKasl CUCTeMa

Hcmonb30Bath AecATUYHBIC TPOOW TP MPEeoOpa3OBaHUU BEIUYMH B MET-
PHUYECKO CUCTEME Mep.

BrimonmHaTs apudMeTndeckue IeHCTBUS ¢ OOBIKHOBCHHBIMHU M JACCSITHYHBI-
MU IpOOSMHU.
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Mep.

Apudpmernueckue AEUCTBUS C OOBIKHOBEH-
HBIMHU U JECITUYHBIMH JPOOSIMHU.

OtHowuenue. JleneHre B JaHHOM OTHOILEHUH.
Macurta0, npornopiusi.

IlonsiTne mpoueHra. BeruncieHnue mpoueHTa
OT BEJIMYMHBI U BEJIMYMHBI 110 €€ MPOLICHTY .
Pemenue TeKCTOBBIX 3a4ad, COAEpKAIIUX
JpoOU M MPOLICHTHI.

[TpakTndeckas pabora «OTHOMIECHUE IJIUHBI
OKPYXHOCTH K €€ THaMeTpy».

Bbruncnare 3HaueHUs! BbIpaXKEHUH, coJepKaluX OOBIKHOBEHHBIE M JeCs-
TUYHBIC JpoOH, BBIOJIHATH MpeoOpa3oBaHusi ApoOel, BEIOMpATh CrocoO,
INPUMEHATh CBOMCTBAa apu(METHUECKUX IEHCTBUH s palMOHATIU3aLUH
BBIYMCIICHUM.

CocTaBisTh OTHOLICHHSI M IMPONOPIMH, HAXOAUTh OTHOLIEHHWE BEJIUYHH,
JIeTTUTh BEJTMYMHY B JAaHHOM OTHOIICHHH.

HaxoauTp 3KkcriepuMeHTaIbHBIM MyTEM OTHOILEHHE JJIMHBI OKPY’KHOCTH K
e€ 1uamMeTpy.

WutepnperupoBars Macmitad Kak OTHOIIEHHE BEIMYUH, HaXOIUTh Mac-
mTad 1u1aHa, KapThl M BBIYUCISTH PACCTOSHUS, UCIIOJB3YsI MacIiTad.
OOBACHATH, UTO TAKOE MPOLEHT, YHOTPEOIATh 000POTHl peur CO CIOBOM
«TIPOLEHT». BhIpakaTh MpOLEHTHI B APOOSX W APOOH B MPOILEHTAX, OTHO-
IIEHUE JIByX BEJIMYHMH B POIICHTAX.

BBIMUCIATE POIEHT OT YMCIIAa U YUCIIO TI0 €r0 MPOIICHTY.

OKpyrJsaTh IpoOU U MPOLEHTHI, HAXOAUTh NPUOIMKEHUS YUCEIL.

Pemate 3aaum Ha yacTH, MPOLEHTHI, POTIOPLIMHU, HA HAXOXKICHHUE APOOH
(mporieHTa) OT BENWYHMHBI U BEIMUYUHBI 1O €€ ApoOu (TPOIEHTY), IpoOu
(mporieHTa), KOTOPBIN COCTAaBIISIET OJIHA BEIMUYMHA OT Apyroil. [IpuBoauTs,
pa3dupath, OLEHUBATh PA3JIMYHbIC PELICHMS, 3aIUCH PELICHUNA TEKCTOBBIX
3ajad.

W3BnekaTs nHGOpMaLKIO U3 TaOIUI] U JUarpaMM, HHTEPIPETUPOBATh Tal-
JMYHBIC JIaHHBIC, ONPEIEIATh HanOOJIbIlee U HAMMEHBIIEEe U3 TPEICTaB-
JICHHBIX JIaHHBIX.

Harasigamass  reomer-
pusa. Cummerpus (6/7

1)

OceBas cummertpus. llentpanbHas cuMMmer-
pusl.

[TocTpoeHne cMMMETpHYHBIX HUTYD.
[TpakTuyeckas padota «OceBasi CHMMETPHUSI.
CuMMeTpus B IPOCTPAHCTBE

Pacno3naBate Ha yepTexax u M300paKEHHSIX, N300pakaTh OT PYKH, CTPO-
UTh C IOMOILBIO HHCTPYMEHTOB (PUTYpY (OTPE30K, IOMaHYI0, TPEYTOJIbHUK,
HOPSIMOYTOJIBHUK, OKPYKHOCTB), CUMMETPUYHYIO JAHHOH OTHOCUTEIIBHO
MIPSIMOU, TOYKH.

Haxoauts npuMepbl CUMMETPUH B OKPYIKAOIIEM MHpE.

MopenupoBaTh U3 Oymaru OBe (QUIypbl, CHUMMETPUYHbIE OTHOCHTEIHHO
OpsIMOM; KOHCTPYHpPOBAaThb TI'€OMETPUYECKHE KOHQUIYypalHuH, HCHOIb3Ys
CBOWCTBO CUMMETPHH, B TOM YHUCIIE C IOMOLIbIO LIU(POBBIX PECYPCOB.
HccrnenoBath cBOiCTBa M3yUEHHBIX (UTYp, CBA3aHHBIE C CHMMETPHEH, HC-
10JIb3Ysl SKCIIEPUMEHT, HaOII0IeHUE, MOJICIUPOBAHHE.




34

OO00CHOBBIBATH, OIPOBEPraTh C MOMOILBIO KOHTPIPUMEPOB YTBEPKIACHHUS O
cummeTpuu Guryp.

Bbipaxkenusi ¢ OykBa-
mu (6/7 1)

[Tpumenenue OyKB JUIsl 3alIUCH MaTeMaTH4e-
CKUX BBIPQXEHUU U MPETTOKEHUMN.
ByKBeHHBIQ BBIPpAXKCHUS U YUCIIOBBIC ITOACTA-
HOBKU. ByKBEHHBIE pPaBEHCTBAa, HAaXOXKICHHE
HEU3BECTHOTO KOMITOHEHTA.

O13) V31158

Hcnonp3oBare OYKBBI /Ui 0003HAUYEHUS YHMCEN, MPH 3alMCH MaTeMaThde-
CKUX YTBEP)KACHUH, COCTABIIATh OYKBEHHBIE BBIPAKEHMSI 10 YCIIOBHIO 3a-
Jlauu.

HccnenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCIIOIB30BaTh OyK-
BBI IS UX 3aITUCH.

Bbruucnate 4nciaoBoe 3HaueHHEe OYKBEHHOTO BBIPAKEHMs NPH 3aJaHHBIX
3HAYCHUSAX OYKB.

3anuceiBaTh (OPMYJIIBL: TIEPUMETPA U TUIOIIAAM MPSIMO- YTOJIbHUKA, KBal-
parta; AJUHBI OKPY>KHOCTH, IUIOIIAJM KPYTra; BBINOJIHATH BBIYMCIEHUS I10
3TUM QopMyJiaM.

CoctaBiaTh (hopMyJibl, BBIpaXKAIOIKE 3aBUCUMOCTU MEXAY BEIUUYMHAMM:
CKOpOCTh, BpeMsl, paCCTOSTHHE; IIeHa, KOJIMYECTBO, CTOUMOCTh; MTPOU3BOIU-
TEJIBHOCTh, BpeMsl, 00bEM pabOThl; BHIIOIHITH BBIYMCICHUS 1O 3TUM (op-
MyJIaM.

HaxoauTh Hen3BeCTHBIH KOMIIOHEHT apu(METHYECKOTO AEUCTBHSL.

HarasgHaas  reomer-
pusi. @urypsl Ha
IJIOCKOCTH
(14/16 u)

UeThIpEXYTroJIbHUK, TPUMEPHI YETHIPEXYTOIb-
HUKOB. [IpsAMOYyroiapHUK, KBajpar: CBOWCTBA
CTOPOH, YTJIOB, AUArOHAJICH.

N3mepenue yrios. Buabsl TpeyrojbHHUKOB.
[Tepumerp mHOroyrospauka. Ilmomans ¢u-
rypel. DopMmynbl TepuMeTpa U IUIOLIATU
npsiMo- yrojpHuKa. [IpubmmkénHoe mzmepe-
HUE TUTIOIAIu PUryp.

[TpakTuueckas padora «Ilnomanb kpyray.

N300pakath Ha HETMHOBAaHHOW M KJIETYATOW Oymare C MCIOJIb30BaHUEM
YepTEKHBIX NTHCTPYMEHTOB YETHIPEXYTOJIBHUKH C 3aJaHHBIMU CBONCTBaMHU:
C MapajuieIbHbIMU, NEPIEHANKYJISIPHBIMU, PAaBHBIMU CTOPOHAMH, MPSMBIMU
yIJIaMH U JIp., paBHOOEIPEHHBIN TPEYTOJIbHUK.

[Ipenyarate 1 00Cy)aAaTh CIIOCOOBI, AITOPUTMBI IOCTPOCHHUS.
HccnenoBath, HUCHONB3Ysl SKCIEPUMEHT, HAOMIOJCHUE, MOACIHUPOBAHME,
CBOICTBa NPSAMOYTOJIbHHKA, KBajpara, pa30uBaTb Ha TPEYTrOJIbHUKH.
OO00CHOBBIBATH, OIIPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKIACHHUS O
IpSIMOYTOJIbHUKE, KBaJpare, paclio3HaBaTh BEpPHbIE U HEBEPHBIE YTBEP-
KICHUS.

N3mepATh 1 CTPOUTH € MOMOIBIO TPAHCIIOPTHUPA YIJIBI, B TOM YHCIIE B MHO-
rOYroJIbHUKE, CPaBHUBATh YTIJIbI; PACIO3HABATh OCTPbIE, MPSIMbIE, TYIbIE,
pa3BEPHYTHIE YIIBL.

PacrioznaBate, u300pakaTb OCTPOYTOJBHBIA, MPSIMOYTOJIBHBIH,
YTOJIbHBIN, paBHOOEPEHHBIN, pABHOCTOPOHHUH TPEYTOJbHUKH.
BpluncasTe nepuMeTp MHOTOYTOJIbHMKA, IJIONIAJb MHOTOYTOJbHUKA pas3-

TyTo-
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OMeHueM Ha NMPSIMOYTOJIbHUKH, HA paBHbIE (UTYpHl, UCIIOJIB30BaTh METPU-
YECKUE €IMHULIBI U3MEPEHUS JJINHBI U TUIOLIA/IH.

Hcnonp3oBare npuOIMKEHHOE M3MEpPEHHE JUIMH U IUIOLa/iel Ha KileTda-
Tol Oymare, MpuOIMKEHHOE M3MEPEHME UIMHBI OKPY>KHOCTH, IUIOIIAIU

Kpyra.

IHookuTeIbHBIE "
OTpHUIIATEIbHbIE YMC-
Jaa (40/48 u)

[lenbie uncna. Moaynbs 4uciia, TeOMETpUye-
CKasi MHTeprperanus MoAyJs. YuciaoBbie
MIPOMEXKYTKH.

[TonoxuTtenbHple W OTpPULATEIbHBIE YHUCIIA.
CpaBHEHHE TOJOXHUTEIBHBIX M OTPHUIATENb-
HBIX 4Hucel. ApudMeTudeckue ACHCTBUS C
MOJIOKUTEIHPHBIMA M OTPHUIIATEIILHBIMU YHC-
JaMHU.

Pemienue TekCTOBBIX 3a1a4.

[IpuBOIUTH PUMEPHI UCTIOJIH30BAHUS B PEAIBHOM KU3HU MOJ0KUTEIBHBIX
Y OTPULATEIbHBIX YUCEN.

N300pakarh 11eIbIe YKCIIa, MOJ0KUTEIbHBIE U OTPUIIATEIbHBIC YUCIIA TOY-
KaMH Ha YUCJIOBOM IPSIMOM, MCHOJIb30BaTh YUCIOBYIO MPSAMYIO JJisi CpaB-
HEHHS YHCEIl.

[IpuMeHsATH NpaBuiIa CPAaBHEHMS, YIIOPSAOUYMBATD 1LIE€JIbIE YHUCIIA; HAXOAUTh
MOJYJIb YHCIIA.

@opMyIMpOBaTh NpaBUia BBIYUCICHHS C TMOJOKUTEIbHBIMU M OTpHULA-
TEJIbHBIMU YHUCJIaMHU, HAXOJUTh 3HAYCHHS YUCIOBBIX BBIPAKEHUW, COIEp-
JKaIUX JEUCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMH.
[IpuMeHSTh CBOMCTBA CIIOKEHUS H YMHOXKEHUS ISl IPEOOpa30BaHUs CyMM
Y IIPOU3BECHUM.

IIpencraBienue naH-

[IpsimoyronbHast cucTeMa KOOpPAMHAT —Ha

OOBSCHATD M WUTIOCTPUPOBATH MOHSATHE MPSIMOYTOJIBHONW CHCTEMBI KOOp-

HBIX (6/7 1) 1ockocTy. KoopAMHATBl TOYKM HA IUIOCKO- | IMHAT Ha IUIOCKOCTH, UCIOJIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH HA KOOPIU-
CTH, abcLucca U OpiuHaTa. HAaTHOM IJIOCKOCTU TOYKH M (UIYphI 1O 3aJaHHBIM KOOpAUHATaM, Haxo-
CronbuaTble U KPYTOBbIE JUArpaMMBl. JUTh KOOPJINHATHI TOYEK.
[Tpaktnyeckass padorta «llocTtpoenne paua- | Uurarh cToaOuaThIe M KPYTOBBIE AHArpaMMbl; MHTEPIPETUPOBATh AAHHBIE;
rpaMm». CTPOUTH CTOJIOUATHIC AUATPAMMBI.
Pemenne TekcTOBBIX 3anmad, coaepxkamux | Mcrnonb3oBaTh MH(OpMAIMIO, NMPEACTaBICHHYIO B TaiMIax, Ha JAuarpam-
JaHHbIE, MPEJCTaBICHHbIC B TAaOIMIAX M Ha | Max JJIS peIICHUs TEKCTOBBIX 33a]a4 U 3a/1a4 U3 PeaJbHOM KU3HU.
Juarpammax.
Harasanast reomert- | [IpsMoyronbHelii  mapamienenuresn, KyO, | Pacro3HaBate Ha depTekax, pUCYHKax, ONHUCBHIBATh NMUPAMUIY, MPHU3MY,
pusi. @uUrypsl B mpo- | Ipu3Ma, NUpaMua, KOHYC, LUIUHID, ap U | HUIMHIP, KOHYC, Iap, N300pakaTh UX OT PYKH, MOJEIMPOBATh U3 OyMary,
crpancrie (9/11 4) chepa. M3o0paxkeHHEe MPOCTPAHCTBEHHBIX | MJIACTUIIMHA, IPOBOJIOKU U Jp. [IpuBOIUTH MpuMepsl 00BEKTOB OKPYXKaro-

¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHH-
KOB, IWJIMH]IpA U KOHYyCAa.

[Tpaktnueckas pabora «Co3manue Mopeneu
POCTPAHCTBEHHBIX (pUTYPY.

IeT0 MUpa, UMEIOIUX (POPMBI HA3BAHHBIX TEJI.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, TpaHb, OCHOBAHHE, BBICO-
Ta, paAnyC U TAAMETP, Pa3BEPTKA.

N3yyaTh, UCNIONB3YSl DKCIEPUMEHT, HAONIOICHNUE, H3MEPEHUE, MOJCIUPO-
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[TonsiTne 00bEMa; eTUHUIBI U3MEPEHUST 00B-
éma. OOBEM TPSIMOYTOJIBHOTO TapaJuIeIIeIH-
nezaa, kyoa, Gopmyssl 00bEMa.

BaHUE, B TOM YHCIIe KOMIBIOTEPHOE, U OMHCHIBATH CBOICTBA Ha3BAaHHBIX
T€J, BBISBIISATH CXOJACTBA M PA3NUUMS: MEKIY TUPAMUAOW M MPU3MOK;
MEXIYy [MUIUHAPOM, KOHYCOM U IIApOM.

Pacnio3naBate pa3BEpTKM mapauienenunena, Kyoa, MpuU3Mbl, MUPAMUIBI,
KOHYycCa, HWINHIPa; KOHCTPYHPOBaTh JAaHHBIE Tella U3 pa3BEPTOK, cCO3Ja-
BaTh UX MOJICIIH.

CoznmaBaTh MOJENH MPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,
TJIACTHJIMHA U . ).

N3mepsaTs Ha Moaensx: AMTUHBI pEOep MHOTOTPaHHUKOB, IUAMETP LIapa.
BriBoauth hopmyiy 00bEMa NpSIMOYToJIbHOTO Mapalieenunea.
Boruncnare nmo dopmynam: 00BEM MPSMOYTOIBHOTO Mapauiesenuneaa,
Ky0a;, WCIIOJIB30BAaTh CIUHUIBI U3MEpPEHUS 00BhEMA; BBIYUCIATH OOBEMBI
TEJ, COCTAaBIEHHBIX M3 KyOOB, MapajuleNIeNuIe/oB; pelaTh 3aaud ¢ pe-
aJIbHBI MU JTAHHBIMU.,

IloBTOpEenue, 0000-
HIeHNe, CHCTeMaTH3a-
nust

(20/25 4)

[ToBTOpEHNE OCHOBHBIX NOHATHH W METOJOB
KypcoB 5 u 6 KiaccoB, 0000IIeHNEe U CHCTe-
MaTu3anus 3HaHUH.

BoluncnaTe 3Ha4Ye€HMs BBIPAXKECHWM, COJAEP)KALIMX HATypajbHBIC, LEIbIE,
MOJIO’KUTENbHBIE U OTPULATENIbHBIE YNCia, OOBIKHOBEHHBIE U JIECATUYHbIE
JpoOu, BHINOIHATH IPeoOpa30BaHUs YUCEI U BBIPAXKEHUH.

Br16upate cioco® cpaBHEHMs 4HCENl, BHIYMCIECHUHN, IPUMEHITH CBOMCTBA
apuMeTHUECKUX ACUCTBUI U1 palliOHAIN3alUN BEIYUCICHUM.

Pemats 3a1aun U3 peanbHON KU3HU, IPUMEHATh MAaTEMATUYECKUE 3HAHUS
JUISl pELLICHNUs 3a1a4 U3 IPYTUX IPEIMETOB.

Pematps 3amaun pasHbIMH CHOcOOaMM, CpaBHUBATh, BbIOMpATh CHOCOOBI
pEILIeHns 3aJa4H.

Ocy1iecTBISITh CAMOKOHTPOJIb BBINOJIHAEMbIX ACHCTBUIA U CaMOIPOBEPKY
pe3yJIbTaTa BHIYMCICHUM.




PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7—
10 KITACCAX

HOACHUTEJBHASA 3AIINCKA

AnreOpa SIBISIETCS OJJHUM U3 OMOPHBIX KYypCOB OCHOBHOI'O 00IIEro odpaso-
BaHUSA: OHa OOECleurMBaeT M3yYEHHUE IPYTUX [UCLUUIUIMH, KaK €CTECTBEHHO-
HAY4YHOT'0, TaK ¥ TYMaHUTAPHOT'O LIUKJIOB, €€ OCBOCHHWE HEOOXOAUMO JIs MIPOJI0JI-
KeHus1 00pa3oBaHMs U B MOBCEAHEBHOM Xu3HU. Pa3zButue y oOydarommxcs Hayd-
HBIX MPEACTABICHUN O MPOUCXOXKIACHUM M CYIIHOCTH anredpandeckux abcTpak-
Ui, CI0CO0€ OTPAKEHMS] MATEMAaTHUYECKOW HAayKOW SIBICHUN M MPOIECCOB B MPHU-
pone u oOIIECTBE, POIM MAaTEMATHUYECKOTO MOJICIMPOBAHMS B HAYYHOM MO3HAHHUH
U B MPAKTHKE CIIOCOOCTBYET (JOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB
MBIIIJIEHUS, HEOOXOIUMBIX TS aJjanTallid B COBPEMEHHOM UG POBOM OOIIECTBE.
N3yuenue anreOpbl oOecrieunBacT pa3BUTHE yMEHWs HAOIOMaTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUIHOCTH MBIIUICHUS, CIOCOOHOCTH ap-
TYMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBHS M BBIBOJBI, (hOPMYJIUPOBATH
yTBepxaeHus. OcBoeHue Kypca aiareOpbl 00ecreuruBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIUICHUSI O0yYarOUIUXCs: OHU UCIOJIB3YIOT JEeAyKTUBHbIE U UHAYKTHUBHBIC pac-
CyXKJleHHUs, 0000IleHHe U KOHKPETU3allUul0, abcTparupoBanue u aHajgoruto. O0y-
yeHue ajuredpe mpeanosaraeT 3Ha4uTeNbHbIH 00BEM CaMOCTOATENBHON JesITelb-
HOCTH 00y4Yarouuxcsi, mo3TOMYy CaMOCTOSITENIbHOE pellieHue 3ajad SBISETCS pea-
JU3aluen NesTeIbHOCTHOTO MPUHITUIIA 00ydYeHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO 00-
mero 0oOpa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEP’KAaTEeIbHO-METOIUYECKUE
auHuM: «Hucna v BRIUKCICHUSN», « ANTeOpandecKue BhIPAKCHUSNY, «YpaBHEHUS U
HEpaBEeHCTBa», «DyHkuuny. Kaxaas u3 3TUX CoAepKaTeIbHO-METOUYECKUX JIH-
HUW pa3BUBAETCs HA MPOTSKEHUHM TPEX JIET U3YUEHHUsI Kypca, B3aUMOJICHUCTBYSI C
JIPYTUMU €T0 JUHUSMU. B xo/1e n3ydeHus: yaeOHOro Kypca 00ydaronumcs Ipuxo-
JUTCS JIOTUYECKU PacCykAaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK.
B c¢Bsi3u ¢ 3TUM B miporpaMmy y4eOHOTO Kypca «Anredpa» BKIHOYEHBI HEKOTOPbIS
OCHOBBI JIOTMKH, TIPEACTABICHHbBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTH4YE€CKOIo
o0pa3oBaHMsl M CIOCOOCTBYIOIIME OBJAJCHUIO OOYYalOIIUMUCS OCHOB YHUBEP-
CaJIbHOTO MaTeMaTU4ecKoro si3bika. CojiepKaTeIbHOW U CTPYKTYPHOUM OCOOEHHO-
CTBIO Y4eOHOro Kypca «Anredpay sIBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve nuHUM «YUucna M BBIYUCIEHUS» CIY>KUT OCHOBOW I J1alib-
HEHUIIIeT0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y O0YYAIOIIUXCS JIOTH-
YECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AIITOPUTMAMH, a TaK-
KE TPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIS TOBCEIHEBHOU
XKU3HHU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBS3aHO C PAIMOHATHLHBIMH W HPPAMOHATBLHBIMU YHCIaMH, (HOPMHUPOBAHUEM
MPEJCTABJICHUN O JEHUCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOW JIM-
HUU OTHECEHO K CpeIHeMY 00I111eMy 00pa30BaHUIO.

Conepxanue AByX aiareOpanyeckux JUHUNA — «AnreOpanyeckue BbIpaXke-
HUS» U «YPpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Y 00yUaro-
HIMXCS MaTeMaTHYEeCKOro amnmapara, He0OXOJUMOTO Uil pelIeHus 3a/1ad MaTeMa-
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THUKHU, CMEXXHBIX TIPEJAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHe oc-
HOBHOTO 00IIero 00pa3oBaHus y4eOHBI MaTepua TPYMIUPYETCs BOKPYT pPaIuo-
HaJBHBIX BbhIpaXeHUU. AnreOpa IeMOHCTpUPYET 3HAUCHNE MATEMATHKU KaK sS3bIKa
JUISl IOCTPOCHHSI MAaTEMAaTHUYECKUX MOJENEH, OMUCaHus MPOIIECCOB U SIBJICHUHN pe-
anpbHOTO Mupa. B 3amaun o0ydeHus: aireOpe BXOJAT TakKe JajbHEeWIlee pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JJIsI OCBOEHHUS Kypca
uH(OPMATUKHU, U OBJIAJICHUE HaBbIKAMU JEAYKTHUBHBIX paccyxaeHuil. [Ipeodpaso-
BaHHUE CUMBOJIbHBIX (POPM CIOCOOCTBYET PA3BUTHUIO BOOOPaKEHMsI, CIIOCOOHOCTEN
K MaTeEMaTUYE€CKOMY TBOPUYECTBY.

Conepxanue (QPyHKIIMOHAIBHO-TparuecKoil JIMHUM HAIIEJIEHO Ha TOoJIyde-
HUE 00YyYaromMMUCS 3HAHUNW O (PYHKIUSAX KaK BaOKHEUIEH MAaTeMaTHUYE€CKOW MO-
JIeNMH IS OTMCAHUSl U UCCIIENOBAaHUS Pa3HOOOPa3HBIX IMPOIIECCOB U SIBICHHUHN B
npupojie u obuiectse. M3yueHne marepuaia CriocOOCTBYET Pa3BUTHIO y 00ydaro-
IIUXCSl YMEHUSI UCIOJIb30BaTh PA3JMYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SI3bIKA MaTe-
MAaTHUKH — CJIOBECHBIC, CHMBOJIMYECKUE, TpauIecKue, BHOCUT BKIIAT B (popMuUpO-
BaHUE MPEJICTABICHUN O POJIM MaTEeMAaTUKK B PA3BUTHU IIUBWIN3ALUU U KYJIbTYPHI.

B 7-10 knaccax uzyuaercsa y4eOHBIN Kypc «Ayredpay, KOTOPbIA BKIIOYAET
CJIeIyIOLME OCHOBHBIE pa3Jiesibl cojepkaHus: «Yucia u BbIYUCICHUS», «ANre0-
panyecKue BhIpaXKEHUDY, « Y PABHEHUS U HEPABEHCTBAY, « DyHKIIUNY.

COILEPKXAHUE OBYUYEHUASA
7 KIIACC
(3-i1 roxg 00y4yenusi Ha yposue O00)

Yucia 1 BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE U ACCATUYHBIC, MEPEXO0] OT OAHOU (HOPMBI 3aMKCH
npobeit k npyroi. IloHATHE pallMOHATBHOIO YKCIIA, 3alIMCh, CPABHEHHUE, YIIOPAIO0-
YMBAaHUE PALMOHAIBHBIX YMCeNl. Apu(METHYECKHE ACUCTBUS C palMOHAIbHBIMU
yuciamu. PelieHne 3a1a4y u3 peanbHOW MPAaKTUKKU HAa YacTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM NOKA3aTeNEM: ONpeeeHe, TpeoOpa3oBaHue Bbl-
pakeHUl Ha OCHOBE OIpEAeNICHUs], 3aIuCch OoyblMX uucen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U IpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IPOLIEHTHI, PELICHUE 3a7a4 U3 PEaIbHON IPAKTHKHU.

[IpuMeHeHe NPHU3HAKOB NEJIMMOCTH, PAa3J0KEHUE HAa MHOXKWTEIU HaTy-
PaJbHBIX YHCEIL.

PeanbHble 3aBUCMMOCTH, B TOM YKCJIe IpsiMast U 0OpaTHas MPONOPLUOHAIIb-
HOCTH.

AsreOpanyeckue BbIPaKeHUSA

[IepemeHHbBIE, YMCIOBOE 3HAUCHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTuMble
3HaYeHus nepeMeHHbIX. [IpencraBienre 3aBUCUMOCTH MEKy BEIMYUHAMU B BHJIE
dopmynbl. Beruucnenus mo gpopmynam. [IpeodpazoBanue OyKBEHHBIX BHIPAKEHUH,
TOJIECTBEHHO PaBHbIE BBIPAKEHUS, MPaBUIIa NPeoOpa3oBaHUs CYMM U MPOMU3BE-
JIEHUH, MpaBUJIa PaCKPBITHs CKOOOK U MPUBEIEHUS MOJAO0HBIX Cl1araeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowieHsl 1 MHOTOWIEHbI. CTeneHs MHOrowieHa. CiioeHne, BBlYMTaHue,
YMHOXEHUE MHOTO4JIeHOB. DOpMyJibl COKPAIIEHHOTO YMHOMXEHHUS: KBaJIpaT CyM-
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MBI ¥ KBaapar pasHocTu. DopMyna pazHOCTH KBaapaToB. Pa3noxxeHne MHOroue-
HOB Ha MHOKHTEJIN.

YpaBHeHMsI H HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMs, TpaBuia MpeoOpa3oBaHus ypaBHEHUs, paB-
HOCHUJIBHOCTb YPaBHEHUM.

JluHerHOe ypaBHEHHME C OJHOM IEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
YPaBHEHHMSI, PELICHUE JUHEWHBIX ypaBHEHUN. CocTaBleHUE YPaBHEHUN IO YCJIO-
BHIO 3a/1au. Pelllenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPABHEHU.

JIuneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JIMHEMHBIX YPAaBHEHHH C JIByMs [IEPEMEHHbIMU. PellleHne cuctem ypaBHEHUH CIIO-
co0oM mojcTaHOBKU. [Ipumepsl perieHusi TEeKCTOBBIX 3a7ad C MOMOUIbIO CHCTEM
YPaBHEHHUM.

DOyHKUNHA

Koopaunara Toukn Ha npsmon. UucnoBele MpoMeKyTKHU. PaccTrosiHne Mex-
Iy IByMS TOUKaMH KOOPJAMHATHOW IPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciucca U opauHaTa
TOYKHM Ha KOOPJAUHATHOM 1iockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyJIaMU.
Urenue rpapukoB peanbHbIx 3aBUcuMocTel. [lonstue Qynkuuu. I'paduk pyHk-
uu. CBorictBa Gynkumid. Jluneitnas ¢pynkuus, e€ rpaduk. ['padux ¢pynknuum y =
|x|. 'padmyeckoe pemieHue TUHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX ypaBHE-
HUM.

8 KIIACC
(4-i1 rox 00y4enusi Ha ypoBHe O00)

Yucia u BpruncieHus. KsaapaTabie KOpHH

KBagpaTHbIil KOpEHB U3 YKCIIA.

[Tonsitue 06 upparmoHanabHOM yucie. JlecaTuuHble NPUONMKEHUS] Uppalu-
OHAJIBHBIX YUCEN.

HelictBuTenbHble ynciia. CpaBHEHHE N€MUCTBUTEIbHBIX YUCEN.

ApubmMeTnueckuii KBapaTHbIA KOPEHb.

YpaBHeHUE BUIA X2 = a.

CpoiicTBa apudmeTnyecKkux KBaapaTHbIX KopHell. [IpeoOpa3oBanue uuncio-
BBIX BBIpAXXEHUH, COJEPKALUX KBAapaTHbIE KOPHHU.

Yucaa u Bbrunciaenns. CreneHs ¢ meabIM MOKa3aTeJieM

Crenensp ¢ HeabIM OKa3aTEIEM.

CranpapTHas 3anuch 4ucia.

Pa3mepsl 00BEKTOB OKpy»Karomero Mupa (0T 3J€MEHTapHbIX YacTHUI[ [0
KOCMUYECKUX 00BEKTOB), JUIMTEILHOCTh MPOIIECCOB B OKPYIKAIOIIEM MUPE.

CBolicTBa CTENEHHU C LEIbIM IT0KA3ATEIEM.

AureOpanyveckue Bbipa:keHusi. KBaapaTHbiil TPEX4iIeH

KBanparnein Tpéxusien. PazioxxeHnue kBaapaTHOro TpEX4UJIeHAa HA MHOXKHUTE-
JH.

AJure0panydecKkue BbIpa:kKeHHsi. AJiredpandeckas 1poob

AnreOpanyeckas ApoOb. [lonmycTuMble 3HaUEHUS IEPEMEHHBIX, BXOISILINX B
anreOpanueckue BboIpakeHus. OCHOBHOE CBOWMCTBO anrebpanyeckoit apodu. Co-
KpallleHHue Ipooeil.
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Crnoxxenue, BhIYUTAaHHE, YMHOKEHUE U JEJICHUE airedpandeckux ApoOei.
[TpeoOpa3zoBaHue BBIpAXKEHMI, COAEpKAIUX alreOpandeckue Jpoou.

O000meHne U cUCTEMATH3AUMS H3YYEHHOT0 MaTepHaJia

[ToBTOpEHHE OCHOBHBIX MOHATUM M METOJOB Kypca 8 kiacca, o000IieHue
3HAHUMU.

9 KITIACC
(5-i1 rox 00y4yenus Ha yposHe O00)

YpaBHeHus U HepaBeHcTBa. KBaapaTHbIe ypaBHEeHUA

KBagpaTHoe ypaBHeHue. HenomHoe kBagpaTHOE ypaBHEHUE.

dopmyna KOpHEN KBaIpaTHOro ypaBHeHus. Teopema Buera.

Pemenue ypaBHeHu#, cBOAsSIIMXCS K KBaapatHbIM. [Ipocrteitmue npoOHO-
palMoOHANIbHbIE YPAaBHEHHUS.

Pemenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO KBAIPATHBIX YPABHEHUN.

YpaBHeHus U HepaBeHcTBA. CHCTEeMbl yPABHEHU I

JIuneiiHoe ypaBHEHHE C JBYMs NEPEMEHHBIMH, €ro rpaduk, IpuUMepsl pe-
IIEHUS] YPAaBHEHH B LIEJIBIX YU CIaX.

Pemienne cucrem ABYX JIMHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMMU.
[Ipumepsl peleHrs CUCTEM HEJIMHENHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

I'paduueckas uHTEpIIpETaIUsl YPABHEHUS C ABYMS MIEPEMEHHBIMU U CUCTEM
YPaBHEHMI C IByMS IEPEMEHHBIMHU.

Peuienne TeKCTOBBIX 3a/1a4 € MOMOIIBIO CUCTEM YPABHEHHU.

YpasHeHnus u HepaBeHcTBa. HepaBeHncTBa

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

HepasencTBo ¢ onHOM nepeMeHHOM. JIMHElHbIE HEPABEHCTBA C OJHOU IIe-
peMeHHOM U ux peuieHre. CUcTeMbl JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM
U UX pEIICHHUE.

N300pakeHue pelieHns JMHEHHOr0 HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOM
IIPSAMOM.

DOyHkuuu. OCHOBHbIE OHATHS

[Tonsitue @ynkuuu. OOnacTh ONpeneaeHuss 1 MHOXKECTBO 3HAYEHUN (PyHK-
uu. CriocoObl 3a1aHust QYHKITUH.

I'paduk ¢pynkuuu. CoiicTBa GyHKIIMU, UX OTOOpaXeHHEe Ha rpaduke.

DyHkuun. Yucinosbie QyHKUNH

Utenue u nocrpoeHue rpadukoB ¢yukiui. [Ipumepsr rpadukoB GyHKIIHH,
OTPaXAIOILUX PEaJIbHbIE POLECCHI.

DYHKIMY, OMHUCHIBAIONINE MPSIMYI0 U 00paTHYIO MPOMOPIIMOHAIILHEIE 3aBH-
CUMOCTH, ux rpaduku. ['unepodona.

I'paduk pyHKIMH Y = X2

Oynkuun y = x2, y = x3, y = Vx, y = |x|; rpaduaeckoe peurenue ypaBHeHmii
Y CUCTEM YpPaBHEHMUM.

O0o01IeHHEe U CUCTEeMATH3AUA U3YYEHHOI0 MaTepuaJsia

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB KypcoB 7, 8, 9 kiaccoB, 0600-
IeHNE 3HAHUM.

10 KUIACC
(5-i1 rox 00y4yenusi Ha yposae O00)
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Yucia u BpluucjaeHus. JleicTBUTeIbHbIE YU CJIA

PaunoHnanbpHble yncia, MppalMOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHBIE ApoOr. MHOXKECTBO NEMCTBUTENbHBIX YUCEN; JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JACCSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JICUCTBUTEIBHBIX YHCE U MHOKECTBOM TOYEK KOOPAUHATHOM
MIPSIMOM.

CpaBHeHME IEMCTBUTENbHBIX YHUCEIl, apu(MeTHUEeCKUE ACHCTBUS C IEUCTBU-
TEJIbHBIMU YHCIIAMH.

[TpubnuxéHHOE 3HaYECHUE BEIMYUHbBI, TOUHOCTH MPUOIMKEHHUS.

Oxpyrnenue yncen. [Ipukuka 1 oeHKa pe3yabTaTOB BEIYACICHUM.

YpaBHeHUA U HEPABEHCTBA. YPaBHEHUH € OJHOM MepeMeHHOM

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUN, CBOAAIMXCS K KBaAPATHBIM.
bukBanpartHbie ypaBHEHUS.

[IprMeps! pemieHns ypaBHEHUN TPEThEN U YETBEPTON CTENIEHEN Pa3JIOKEHHU-
€M Ha MHOYKUTEJIN.

Pewenue qpoOHO-palimoHaIbHBIX YPAaBHEHU.

Pelenue TekcTOBBIX 3aa4 anreOpandeckuM METOAO0M.

YpaBHeHus U HepaBeHCTBA. CHCTEMbl yPABHEHHM I

JIuneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €ro rpaduk.

Cucrema nByX JIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU U €€ pELICHUE.
Pemenune cucrem nByX ypaBHEHHMH, OHO U3 KOTOPBIX JUHEUHOE, a APYroe — BTO-
pOM CTEIECHU.

I'padmyeckas MHTEpIpETALIMS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMU.

YpaBHeHnus u HepaBeHcTBa. HepaBeHncTBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

JIvHeHbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM U UX PEUICHHUE.

CucTeMbl JIMHENHBIX HEPABEHCTB C OJJTHOM IIEPEMEHHON U MX PELICHUE.

KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE.

I'padrueckass mHTEpHpeTalyss HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI
IIEPEMEHHBIMM.

DyHKUNH

KBagparuunas dpyukuus, e€ rpadguk u cBoicta. [lapaboia, koopauHaTHI
BEPIIMHBI apadoIbl, 0Ch CAMMETPHUH Mapa0OJIbI.

Crenennble (YHKIMH C HATYPAJTbHBIMU TTOKa3aTensaMu 2 U 3, uxX rpaduku U
CBONCTBA.

I'paduku dyuknmit: y =kx,y=kx +b,y = E, y=x2y=x3y=vVx,y=[x|

YucsioBbIC MOCIEI0BATEILHOCTH

[ToHsiTHE YHUCIIOBOM NOCIENOBATENBHOCTH.

3ajaHue MoCie10BaTeIbHOCTH PEKYPPEHTHON (hopmyJioil 1 popMyIoi n-ro
YJIeHa.

Apudmernueckass U reomeTpuueckas nporpeccud. @opMynbl n-ro 4jieHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOTrPECCUil, CYMMBI IIEPBBIX # YJIEHOB.
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N3o0paxenne wieHOB apu(pMETHUYECKOW M T€OMETPHUECKON MpOorpeccuid
TOYKaMH Ha KOOPJIWHATHOM IIOCKOCTH.

JIMHEWHBIN U SKCIOHEHUIUATBHBIN POCT.

CI10HBIE IPOLIEHTBHI.

IloBTOpEHME, 00001IEHNE, CHCTEMATH3ALMS H3YYEHHOT0 MaTepHaJia

Yucna 1 BeIUUCIIEHHUS (3alMCh, CPABHEHUE, JIEHCTBUS C ACHCTBUTEIbHBIMU
YUCJIaMU, YMCIIOBAs IMpsMas; NPOLEHTHI, OTHOLIEHHUs, NPONOPLUHU; OKPYIIIEHHUE,
npUOIMKEHNE, OLIEHKA; PELLIEHUE TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM).

MNPEJMETHBIE PE3YJIBTATHI

OcBoenne ydyeOHOro Kypca «Anredpa» B 7—10 kiaccax TOKHO oOecreun-
BaTh JIOCTH)KEHUE YKa3aHHBIX HIDKE MIPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTATOB.

7 KIIACC

Yuciia ¥ BBIYMCITCHUSA:

— BBITIOJIHATh, COYETast YCTHBIE W MUChMEHHBbIC MPUEMBI, apuU(PpMETHUIECKHE
JEUCTBUA C PallMOHAIbHBIMU YHCIIAMH;

— HaXOAWTh 3HAYEHHS YMCIOBBIX BBIPAKEHUN; MPUMEHATH pazHOOOpa3HbIe
crocoObl U MPUEMBI BBIUMUCIEHUSI 3HAaYEHUN NPOOHBIX BBIPAKEHHM, COAEpKAIIMX
OOBIKHOBEHHBIE U JIECSITUYHbIE APOOH;

— MEePEXOUTh OT OJHOM (HPOPMBI 3aMKCH YUCET K ApYyrou (mpeoOpa3oBbIBAThH
JNECATUYHYIO p0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YACTHO-
CTH B OECKOHEUHYIO JIECATUYHYIO APOOD);

— CpaBHUBATh U yNOPSAJOUYMBATH PAllMOHATBHBIC YUCIIA,

— OKPYIJISITh YHCTIA;

— BBITIOJHATH MPUKUAKY U OIICHKY pe3yJbTaTa BBIUYMCICHUH, OIEHKY 3Haue-
HUW YUCJIOBBIX BBIPAKCHUM;

— BBITIOJIHATD JCHCTBHS CO CTETICHAMHU C HATYPaJIbHBIMH ITOKA3aTEISIMU;

— MPUMEHSTHh MPU3HAKU JIETUMOCTH, Pa3jI0KEHNE HA MHOXXHUTEIU HaTypaib-
HBIX YHCEJI,

— pelarh NPaKTUKO-OPUEHTUPOBAHHBIEC 33]]a4M, CBA3aHHbIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHUOHATBHOCTHIO BEJIMYUH, IPOLUEHTAMU; UHTEPIIPETUPOBATH pPe-
3yJbTaThl pEUICHUS 3a/1ay ¢ y4€TOM OrpaHUYEeHU, CBA3aHHBIX CO CBOMCTBaMU pac-
CMaTPUBAEMBIX OOBEKTOB.

AJire0OpanyvecKue BbIPAKECHUS:

— UCMOJIb30BaTh AJIreOpanvecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATh
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuara;

— HaxXOJIUTh 3HAYCHHS OYKBEHHBIX BBIPAXCHUUN TMPHU 3aJIaHHBIX 3HAYCHUSIX
EPEMEHHBIX;

— BBIMOJHATH MpeoOpa3oBaHus LEI0r0 BHIPAKEHUS B MHOTOUWICH MPHUBE/E-
HUEM NOJO0HBIX ClaraeMblX, pACKPbITUEM CKOOOK;

— BBIMOJHATh YMHOXKEHHE OJTHOWIECHA HA MHOTOYWICH M MHOTOWIEHA HAa MHO-
ro4JieH, MPUMEHATh POPMYJIbl KBaipaTa CyMMbI U KBaJpaTa pa3HOCTH;

— OCYUIECTBJISITh PA3JI0KEHUE MHOTOWICHOB HAa MHOXXHUTEIHA C MOMOIIbIO
BbIHECEHUS 332 CKOOKHM OO0IIEro MHOXHUTEJNS, TPYIIIUPOBKU CllaraéMbIX, MPUMEHE-
HUs (HOPMYJT COKPAIIEHHOTO YMHOXKEHHS,;
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— IPUMEHATH MpeoOpa3oBaHUsI MHOTOYJICHOB JJISl PEIICHUsI Pa3IUYHbIX 3a-
Jla4 U3 MaTEMaTUKH, CMEXHBIX [TPEJAMETOB, U3 PEaJIbHON MPAKTUKU;

— HKCIOJIb30BaTh CBOMCTBA CTENEHEH C HATypaJbHbIMU MOKa3aTeIsIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHusl 1 HEPaBeHCTBA:

— pellaTh JUHEHHBbIE YPAaBHEHHUs C OJHOW IEPEMEHHOM, IPUMEHSS IIpaBuia
nepexoaa OT UCXOJHOIO YPAaBHEHMs K paBHOCWIBHOMY eMy. IIpoBepsATs, sBisercs
JIM YHACJIO KOPHEM YPaBHEHUS;

— MPUMEHSATH rpapuuecKre METOJIbl IIPU PEIIECHUN JIMHEHHBIX YpaBHEHUH U
UX CHCTEM;

— moa0MpaTh MPHUMEpHl Map YHUCEeN, SBISIOUUXCA PEHICHUEM JMHEHHOro
YPaBHEHUS C IBYMsI [IEPEMEHHBIMU;

— CTPOHUTHh B KOOPAMHATHOM IJIOCKOCTH TpaUK JIMHEHHOTIO YpPaBHEHHUS C
IBYMsI TIE€PEMEHHBIMH; IMOJB3YACh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS;

— pelaTh CUCTEMbI JIBYX JMHEHHBIX YpaBHEHUHN C JIByMs NEPEMEHHBIMHU, B
TOM 4Hclie Tpaduuecky;

— COCTaBJSITh M pELIaTh JIMHEWHOE YypaBHEHUE WM CHCTEMY JIMHEHHBIX
YPAaBHEHUH II0 YCIOBUIO 3aJa4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEK-
CTOM 3aJ1a4 ITOJTyYEHHBIN pe3ysbTarT.

Koopaunarel u rpaguxu. ®yHKUMHA

— Ha KOOPJAMHATHON NpAMOM M300pakaTh TOYKH, COOTBETCTBYIOIIME 3aaH-
HBIM KOOpJMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJbI; 3allMCHIBATh YHUCIOBBIE IIPOME-
KYTKH Ha aIreOpanvdeckoM s3bIKe;

— OTMEYaTh B KOOPJAWHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAUHATaM;
CTpOUTH rpaduku IMHEHHBIX QyHKIHI. CTpouTh rpaduk QyHKIHH y = X;

— OIHUCHIBATh C MOMOIUIBIO (PYHKIUI M3BECTHBIC 3aBUCUMOCTH MEXKIY BEJH-
YUHAMU: CKOPOCTb, BPEMsI, pPACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOUMOCTb; IIPOU3BO-
JTUTEIBLHOCTD, BpeMsi, 00bEM paboThI;

— HaXOJUTh 3HaueHue (QYHKIMH 110 3HAYEHUIO €€ apryMEeHTa;

— MOHUMATh Tpaduyueckuil crnocoO NpecTaBIeHUs U aHaau3a uHpopMaIuu;
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALIHIO U3 TPapUKOB PEANIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

8 KUIACC

Yuciia ¥ BEIYMCICHUSA:

— MCNOJIb30BAaTh HAYaJIbHBIEC NIPEJICTABICHNS O MHOXKECTBE JIE€MCTBUTEIBHBIX
qucesl 711 CPAaBHEHUS, OKPYTJICHHS U BBIYUCICHUN; N300pakaTh AEHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSMOU;

— TPUMEHSATH TMOHATHE apU(PMETHUYECKOr0 KBaJIPAaTHOTO KOPHS; HaXOAWUTH
KBaJI[paTHbIE KOPHU, HCIIONB3YS MPH HEOOXOIUMOCTH KaJbKYJSTODP; BBIMOIHATH
npeoOpazoBaHus BRIPAXKECHUN, COACPKAIINUX KBAJApAaTHbIE KOPHU, UCIIONIb3Ysl CBOM-
CTBa KOpPHEW;

— HCTIOIb30BaTh 3aMKUCH OOJIBIIMX U MAJIbIX YHACE C TOMOUIBIO AECATUUHBIX
npoOeii u creneHelt yucna 10;

AJire0OpanyvecKue BbIPAKEHUS:
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— TMPUMEHSTH MOHSATHE CTENICHU C TIEJIBIM TTOKAa3aTesieM, BBIOIHITH MPEeo0-
pa3oBaHUs BBIPAXKEHUM, COJEPKAIINX CTEIIEHHU C LETbIM MTOKa3aTeIeM;

— BBITNOJIHATH TOXKICCTBEHHBIE MTPEOOPa30BaHUSI PALMOHATBLHBIX BBIPAXKESHUM
Ha OCHOBE MPaBWI JSUCTBUN HAJl MHOTOUJIEHAMH U aJIreOpandecKUMU JpO0sSIMHU;

— pacKJIaJbIBaTh KBAIPATHBINA TPEXUIICH HA MHOKUTEIIH;

— MPUMEHSTH NMPeoOpa30BaHMsl BHIPAKEHUH U1l pELICHUS pa3IMUHbIX 3a/1a4y
U3 MaTEMAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON MPAKTUKH.

9 KUIIACC

YpaBHeHUS U HEPABEHCTBA:

— peliath JUHEWHbIC, KBaAPATHbIC YPABHEHUS U PAllUOHAIIbHBIC YPABHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMU;

— IIPOBOJUTH MPOCTENIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM,
B TOM YHCJIE C MPUMEHEHUEM TpadUuecKuX MpeCcTaBIeHUH (yCTaHABINBATh, NME-
€T JIM YpaBHEHUE WJIM CUCTEMA YPaBHEHUU PEILCHHUS, €CIIU UMEET, TO CKOJIbKO, U
mp.);

— MEePEeXOAUTh OT CIIOBECHOM (HhOPMYJIHMPOBKHU 3ajauu K €€ anreOpanyeckoit
MOJIEJI C TOMOIIBbIO COCTaBJICHUSI YPABHEHUSI WU CUCTEMbl YPaBHEHHU, UHTEP-
MPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN Pe3yiIbTaT;

— IPUMEHATHh CBOMCTBA YMCJIOBBIX HEPABEHCTB JJISI CPABHEHUs, OLIEHKH; pe-
11aTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M UX CHUCTEMBbI; 1aBaTh rpadu-
YECKYI0 WILTIOCTPALIMI0O MHOKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUM:

— IMOHUMATh ¥ UCTIOIH30BaTh (YHKIIMOHAIHHBIC TIOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHUS); ONPENEISATh 3HaUYeHNuEe (PYHKIIMHU 110 3HAYCHUIO ap-
TYMEHTA; ONPEACNIATh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy;

. k
— CTPOUTH rpauKU dJIEMEHTAPHBIX QYHKIMMA BUAA Y = o A xt y=x3y=

Vx, y = |X|; OIMCHIBATh CBOWCTBA YHCIOBOM (DyHKINHU IO €€ TpaduKy.

10 KIIACC

YucJia 1 BBIYUCIEHHUA:

— CpaBHUBATh U YIOPAIOUYMUBATH PALIMOHATIBHBIE U UPPALMOHAJIBHBIE YUCIIA;

— BBINIOJHATh apU(METHUECKUE JCUCTBUS C pallMOHAIBLHBIMU YHUCIIAMH, CO-
4yeTasi YCTHbIE U TMCbMEHHBIE TMPUEMBI, BBIMIOIHATH BHIYUCICHUS C UPPALlUOHAIb-
HBIMU YHUCJIAMU;

— HaXOJWTh 3HAYECHUS CTEIICHEN C LEJIBIMU MTOKA3aTEIISIMA U KOPHEH; BBIYHC-
JIATh 3HAYE€HUS YUCIIOBBIX BBIPAKCHUIM;

— OKpYIUISITh JACHUCTBUTEIIBHBIE YHCIIA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIYNCIICHUN, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA:

— pelaTh JUHEWHBIE U KBAJIPATHBIE YPABHEHUS, YPABHEHHUS, CBOJSIIMECS K
HUM, IPOCTEHIINE TPOOHO-pallMOHATBHbBIE YPaBHEHNUS,

— pelaTh CUCTEMBI JIBYX JIMHEHMHBIX YPAaBHEHHI C JIBYMSI IEPEMEHHBIMHU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM;

— pemath TEKCTOBBIC 3a7a4yM aireOpandeckuM CIIOCOOOM C MOMOIIBIO CO-
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CTaBJICHUS YPAaBHEHUS WJIM CUCTEMBI JIBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU;

— IPOBOJUTH NPOCTEUIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPABHEHH,
B TOM YHUCJIE C IPUMEHEHHUEM I'paUuecKuX NpeacTaBIeHul (yCcTaHaBIMBATh, UME-
€T JIM YPABHEHHE WJIM CUCTEMA YPAaBHEHUW PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U
mp.);

— pelaTth JIMHEHHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pakaThb
pelIeHEe HEPABEHCTB HA YHUCJIOBOM IPSAMOM, 3allMCHIBATh PEIICHUE C IOMOLIBIO
CHUMBOJIOB;

— pelaTh CUCTEMBbI JIMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYA-
IOLIME KBaJpaTHOE HEPaBEHCTBO; M300pakaTh peLICHHE CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM IIPSIMOiA, 3alIUCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB;

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

DyHKUUM:

— pacmo3HaBaTh (PyHKIMHM HM3Y4YeHHBIX BUAOB. [loka3piBaTh cxemMaTHYECKU
pacronoXeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB GyHKIUM BHma: y = kx,

K
y=kx+by=-y= ax? +bx + ¢, y = x2, y = Vx, y = [X| B 3aBHCHMOCTH OT 3Ha-

yeHu K03 (HUIIMEHTOB; ONUCHIBATH CBOMCTBA (DYHKIIHIA;

— CTPOUTH U U300pa)kaTh CXEeMATHUYECKHU IPaPUKU KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKUUN MO UX Ipadukam;

— pacro3HaBaTh KBaJIpaTUUHYIO (YHKIIHIO 110 GopMyJie, IPUBOIUTh IIpUMeE-
PBI KBaIpaTUUHBIX (QYHKUIUH U3 peaJbHON KU3HU, PU3UKU, TEOMETPUH;

Apudmernyeckas U reoMeTpHYECKasi IPOrPeCCHU;

— pacrno3HaBaTh apUPMETHUUECKYI0 M T€OMETPUUYECKYI IMPOTPecCUd NpU
pa3HBIX CIIOco0ax 3aaHus,

— BBINIOJHATH BBIYUCIICHUS C UCIIOJIb30BaHUEM (POPMYJI 1-TO 4jieHa apudme-
THYECKOU U TEOMETPUUECKON IPOTPECCUIN, CyMMBI IIEPBBIX /1 YJIEHOB;

— U300pakaTh WICHbl NOCJIEJOBAaTEIbHOCTH TOYKAMU HA KOOPJIWHATHOMN
IUIOCKOCTH;

— pelaTh 3aJa4M, CBSI3aHHbIE C YUCJIOBBIMU MOCIE0BATENbHOCTAMH, B TOM
YHUCIIE 3a/1a4d U3 PeaIbHOM >KM3HU (C UCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHUIA).



7 KJIACC

TEMATUYECKOE IINIAHUPOBAHUE

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

OCHOBHBIE BUBI JESATEIBHOCTH 00YUAIOIINXCs IEPEUNCICHBI TPH U3yUYEHUH KaXI0H TEMbl U HAIMIPABJICHBI HAa TOCTHKEHUE
IUTAHUPYEMBIX pe3ybTaToB oOyueHus. [lepedeHp BUAOB ACSITETLHOCTH MOXET OBITh PACIIMPEH WM COKPAIIEH — C YIETOM BO3-
MO>KHOCTEW U OTPaHUYCHUI 00y4aronmxcs, 00yCIOBICHHBIX CTPYKTYpOil HApYyIIEHUS TPU MATOJIOTHH CITyXa.

OO0uree xkommuecTBo 4acoB — 102 gaca.

Tembl (TeMaTHUYECKHUE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AKOIINXCS

0J10KH/ MOy 1H)
Yucaa u BbluMcie- | [IoHATHE panMoOHAIBHOIO YKCTIA. B meuenue yuebnozo 200a: OHUMAaTh, IPUMEHATh B CAMOCTOSITEILHON peun,
Husl. PanumonaiabHble | Apupmerndyeckre JAEHCTBHS C  PaLMO- | BOCIPUHUMATh (CIyXO3PUTEIBbHO W/WIIM Ha CIyX ¢ Y4ETOM YpPOBHsI CIIyXopede-

qucjaa (25 u)

HaJIbHBIMHU YHUCJIAMU.
CpaBHeHMe, YyNOPSAOYMBAHUE PAllHOHATb-
HBIX YHCE.

CreneHsb ¢ HATYpaJIbHBIM ITOKA3ATEIEM.
Pemenre oCHOBHBIX 3a71a4 Ha ApoOH, MPo-
LIEHTHI U3 PEAIbHON MTPAKTHUKH.

[Ipyu3Haku JEIMMOCTH, pa3JIOKEHUS Ha
MHOXHUTENH HATyPAJIbHBIX YHACEIL.
Peanpupie 3aBucumocTH. [Ipsmas u 00-
paTHas MPONOPLUUOHAIBHOCTH.

BOTO Pa3BUTHs OOYYAIOMIMXCS) U JOCTATOUYHO BHSATHO M €CTECTBEHHO BOCIIPO-
W3BOJIUTH TEMAaTHYECKYIO M TEPMUHOJIOTHYECKYIO JIEKCUKY, a TAKIKE JIGKCHUKY TI0
OpraHu3aly y4eOHOW IesATEIbHOCTH. BBIMONHIATH (OHETUUYECKYIO 3apsKy.
Hcnonp30BaTh AakTHIBHYIO (YCTHO-IAKTHIBHYIO PEYb) B Ka4yeCTBE BCIIOMOTa-
TEJILHOTO CPEZCTBA OOILICHUSL.

Ilo oxonuanuu Kaxicoou yyeOHOU uwemeepmu: BOCIPHHUMATh Ha CIyX U BOC-
MPOU3BOUTH TEMATHUECKYIO0 i TEPMUHOJIIOTUYECKYIO JICKCUKY YIeOHOM IUCITHU-
TUTMHBI, @ TAKXKE JIEKCUKY 110 OpPTraHU3aluu YYeOHOU JeSTEITbHOCTH.
CucremMaTu3upoBaTh W o0oramarh 3HaHUS 00 OOBIKHOBEHHBIX M JIECATUYHBIX
TPOOSX.

CpaBHMBATh M YNOPAJOYMBATH APOOH, MpeoOpa3oBbIBasi MpH HEOOXOIUMOCTH
JECATUYHBIC TpOOH B OOBIKHOBCHHBIC, OOBIKHOBEHHBIE B JCCATUYHBIC, B YaCT-
HOCTH B OECKOHEUHYIO AECATUYHYIO IPOOH.

[IpuMeHsaTh pazHOOOpa3HBIC CITOCOOBI U MTPUEMBI BBIYUCIICHUS 3HAYEHUN JPO0-
HBIX BBIPQKEHUH, COAepX aIluX OOBIKHOBEHHBIE W JECATUYHBIC OPOOH: 3ame-
HATH TIPH HEOOXOIUMOCTH JIECATHUUHYIO APOOh OOBIKHOBEHHON M OOBIKHOBCH-
HYIO JIECITUYHOM, MPUBOIUTH BhIpaXkeHHE K (hopme, Hambosnee ynoOHOW st
BBIUMCIICHUH, TPeoOpa3oBhIBaTh IPOOHBIC BBIPAKCHUS HA YMHOXXCHHE U JIeie-
HUE JECATUYIHBIX IPOOEH K ACUCTBUAM C IEIBIMU YHUCITAMH.

[TpuBOANTE YMCIIOBBIC M OYKBEHHBIC MTPUMEPHI CTENICHH C HATYpaJIbHBIM TOKa-
3areneM, OOBSCHSS 3HAUYCHWsS OCHOBAaHWS CTENCHM W TIOKA3aTeNsl CTEINeHH,
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HaxOJIUTh 3HAYEHUS CTETEeHEH Buaa a™ n (a — mo0oe paroHaTIbHOE YUCIIO, 11 —
HaTypaJbHOE YUCJIO).

[Tonnmarth cMbICT 3anucy OOJIBIIUX YHCEI C MOMOIIBIO AECITUYHBIX ApoOel 1
creneHeit yncna 10, NpUMEHSTh UX B PEATbHBIX CUTYallHsX.

[IpuMeHsTh MpU3HAKU EIMMOCTH, Pa3I0XKEHUs Ha MHOXHUTEIU HaTypadbHBIX
qHCe.

Pemarp 3amaun Ha 4acTH, HPOLEHTHI, MPOIMOPLHU, HA HAXOXKIEHUE IpoOHu
(mporieHTa) OT BEIMYUHBI M BETUYMHBI 10 €€ Apolu (TpoueHTy), qpodu (mpo-
[IEHTa), KOTOPBIM COCTAaBJsET OJHA BEIWYHMHA OT npyrou. [IpuBoauts, pa3owu-
paThb, OLIEHUBATDH PA3JIMYHbIC PEIICHHS, 3aITUCH PEILICHUH TeKCTOBBIX 3a/1a4.
PacrioznaBaTh U OOBSCHSTH, OMUPASICh Ha ONpEAENCHUs, IPSIMO MPOMOPLHO-
HaJIbHBIE U OOpaTHO NPOMOPLUOHAIBHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMU;
MPUBOJIUTH TMPUMEPHI 3TUX 3aBUCHUMOCTEH W3 peallbHOTO MHpa, U3 APYTUX
y4eOHBIX TPEMETOB.

Pemath npakTUKO-OpHEHTUPOBAHHbBIE 3a7a4d Ha JPOOH, MPOLEHTHI, MPAMYIO U
00paTHYIO MPONOPIHOHAILHOCTH, IPOIOPLIHUH.

Aaredpanyeckne BbI-
paxxkenust (27 1)

bykBennbsie BblpakeHus. llepeMenHbie.
I[OHYCTI/IMBIG 3HAYCHUA NEPCMCHHBIX.
O13) Y3158

[IpeoOpa3oBanue OYKBEHHBIX BBIPAKECHUH,
pPacKphITHE CKOOOK M TIPUBEIEHUE MO00-
HBIX CJIara€MBbIX.

CBolicTBa CTENEHU C HATYpPAJIbHBIM IOKa-
3aTesieM.

Mmuorounensl. CroxeHue, BBIUMTAHUE,
YMHOKE€HUE MHOrOWICHOB. DOpMyJibl CO-
Kpam€HHOTO yMHOXeHus. PasnoxxeHue
MHOTOYJICHOB HAa MHOKUTCIIN.

OBnaneTs anreOpandecKol TEPMHUHOJIOTHEH M CHMBOJHWKOW, NMPUMEHATH €€ B
IpoIecce OCBOCHUS yueOHOro MaTepuania.

Haxomuth 3HaueHusi OyKBEHHBIX BBIPaKEHUH MpPU 33JaHHBIX 3HAUEHUSX OYKB;
BBITIONTHATH BBIYUCIICHUS TI0 (popMyTIam.

BoinonusaTe npeoOpa3oBaHusl LEI0r0 BRIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CaraeMbIX, PAaCKPBHITHEM CKOOOK.

BbInonHATE YMHOXKEHHE OAHOWIEHA Ha MHOTOWIEH M MHOTO4YJeHa Ha MHOTO-
YJIeH, IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMEBI M KBaJpaTa pa3HOCTH.
OcCy1IecTBIATh pa3ioKeHUE MHOTOUJIEHOB Ha MHOKUTENH ITyTEM BBIHECEHUS 3a
CKOOKM OOIIEro MHOXHTENS, NMPUMEHEHUs (OpPMYyJbl pa3HOCTH KBAJApaToOB,
(bopMyI1 COKpAIIEHHOTO YMHOKEHHUSI.

[IpumensaTh mpeoOpa3oBaHUEe MHOTOWIECHOB JJISl PEILICHHsI PA3IUYHBIX 3a/1a4 U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH.

3HAKOMMTHCSI C UCTOPUEHN pa3BUTHS MAaTEMATHKHU.

YpaBHeHuss U Hepa-
BeHcTBa (20 4)

VYpaBHeHue, TmpaBuia NpeoOpazoBaHUs
YPaBHEHUs1, PABHOCWIBHOCTb YPaBHEHUM.
JIvuHeitHoe ypaBHEHHE C OJHON TEepeMEH-

Pemates nuHEiHOE ypaBHEHUE C OJTHOW NMEPEMEHHOM, MPUMEHSS MpaBuiia rnepe-
X0Z[a OT UCXOJHOI'O YpaBHEHHs K PAaBHOCHIBHOMY eMy OoJsiee MpOCTOro BUAA.
[TpoBepsiTh, sIBIsSIETCS JIM KOHKPETHOE YUCJIO KOPHEM YpaBHEHUSI.
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HOH, pelLICHHE JIMHENHBIX ypaBHeHUM. Pe-
LICHHE 337]a4 C TOMOUIBI0 YPABHEHUM.
JIuneiiHOe ypaBHEHUE C ABYMs IEPEMEH-
HBIMH U €T0 TpaduK.

Cucrema IByX JMHEWHBIX YpaBHEHHUH C
JIBYMsI IIEPEMEHHBIMH.

Pemenne cucreM ypaBHEHUil crocoOoM
MOJICTAHOBKH M CIIOCOOOM CJIOKEHUSI.

[TonGupath npuMepsl nap yucell, ABISIOMINUXCS PEUICHUEM JTUHEHHOTO ypaBHe-
HUS C IByMs IEPEMEHHBIMU.

CTpouth B KOOPAMHATHOM IJIOCKOCTH I'pauK JMHEHHOI'O ypaBHEHHUS C JBYMs
MEPEMEHHBIMHU; TIOJIB3YSICh TPa(UKOM, IPUBOJUTH MPUMEPHI PEIICHUS] YpaBHE-
HUSL.

Haxonute pemieHune CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUHU C ABYMS IEPEMEH-
HBIMH.

CocTaBndTh U pemiaTh ypaBHEHHE WM CUCTEMY YpaBHEHHUH IO YCIIOBUIO 3aja-
4YM, UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3aJ1a4M IOJYUYEHHBIN pe-
3yJbTar.

Koopaunatel u rpa-
¢puxn. Pynkouu (24

1)

Koopaunara Touky Ha npsMoil.

YucnoBele  mpoMexyTkd. PaccrosiHue
MEXIy JABYMS TOYKAaMHU KOOPJIMHATHOM
IPSIMOM.

[IpsaMoyronbHas cucTeMa KOOpAUHAT Ha
wiockoctd. Ilpumepsr rpadukoB, 3amaH-
HbIX (popmynamu. Urenue rpadukoB pe-
aJIbHBIX 3aBUCUMOCTEN.

[Tonstue ¢yukuuu. I[paduk PyHKIMH.
CaolicTBa QyHKIUH.

Jluneitnas ¢pyukuusa. [loctpoenue rpadu-
Ka JuHeHo ¢yHkumu. ['paduk GyHKIMH

y = Ix|.

Ha xoopaunatHO# mpsiMoli M300pakaTb TOYKU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI; 3aIMCHIBATh UX Ha anreOpandecKkoM
SI3BIKE.

OTmeyath B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIMHATAM;
CTpOUTH TpadUKU HECIOXKHBIX 3aBHCHUMOCTEH, 3aJlaHHBIX (popmyramu, B TOM
YUCJIE C MOMOIIBIO ITU(POBBIX TaOOPATOPUIA.

[IpuMmeHsTh, U3yyaTh IPEUMYIIECTBA, UHTEPIPETUPOBATH IpaduuecKuii crnocod
MIPEJICTABJICHISI M aHAIM3a PA3HOOOPa3HOM KU3HEHHOW WH(OPMAIINH.
OcBauBath noHATHE (HYHKIIUHU, OBIAI€BATh (PYHKIIMOHAIBHON TEPMUHOIOTHEH.
Pacno3naBate nuHeliHyr0 QyHKIMIO y = kx + b, onuchIBaTh €€ CBOWCTBA B 3a-
BUCHUMOCTH OT 3HA4€HUU KOAPUIIUEHTOB k U b.

Crpoutb rpaduku TuHEHHON QyHKIMH, QyHKIMA Y = |X|.

Hcnonp3oBaTe MUQPPOBBIE PECypehl Ui MOCTPOSHHS TpaduKoB (YyHKIMHA U
WU3y4YEeHUsI UX CBOWCTB. [IpMBOIWTH mpUMEpPHI JUHEHHBIX 3aBUCUMOCTEU B pe-
QJIBHBIX MPOLECCAX U SBICHUAX.

IloBTOpenne u 0000-
meHue (6 u)

[ToBTOpEHNE OCHOBHBIX MOHSTHH U METO-
JIOB Kypca 7 kacca, 000011eHre 3HaHuH.

Bri0upare, NpUMEHSTh OLIEHWBATh CIOCOOBI CPABHEHUS! YUCEI, BBIYUCIICHUH,
npeoOpa3oBaHuil BBIPAKEHHMN, PEIICHUS YPaBHEHUI.

OcCyIIEeCTBISATh CAMOKOHTPOJIb BBIMOJIHSEMBIX JEHCTBHII U CaMOIPOBEPKY pe-
3yJbTaTa BHIYMCIICHUI, TpeoOpa3oBaHuil, MOCTPOCHHIA.

Pematsp 3amaun U3 peanbHON XKU3HHU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS IS
pelIeHns 3a1a4 U3 IpYTuX MPeIMETOB.

Pemiate TeKCTOBBIE 331aUH, CPABHUBATh, BEIOUPATh CLIOCOOBI PELICHUS 3aJauu.
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Tembl (TeMaTHYe-

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJIbHOCTH 00y4aK0IIMXCS

ckue 0J10-
KU/MOYJIN)
Yucaa u Bhiumciie- | KBagpaTHelii KOpEHb U3 YHCTIA. B meuenue yuebnozo 2o0a: moHuMaTh, MIPUMEHITH B CAMOCTOSATEIBHON pEeYH, BOCIIPUHU-
Husa. KBagpatublie | [TonsiTue 00 MppanroHATBHOM YHUCIE. | MaTh (CIyXO3PUTEIHHO U /WM HA CIyX C YYETOM YPOBHS CIIyXOPEUEBOTO pa3BUTHUS 00Y-

KOpPHH (22 1)

JecsaTuunble MpUOIMKEHUS UPPAIHO-
HAJIBHBIX YHUCEIL.

HeiictButenbHble yuncia. CpaBHEHHUE
JIEUCTBUTEIbHBIX YHCET.
ApudmMeTnueckuii  KBaJIpaTHBIM KO-
pEHb.

VpasHeHue Bujia X2 = a.

CaoiicTBa apupMeTHUYECKHX KBaIpart-
HBIX KopHel. [IpeoOpa3oBanue uncio-
BBIX BBIPKEHUH, COMAEpKAIINX KBaJ-
paTHBIE KOPHH.

YalOIUXCA) M JOCTaTOYHO BHITHO M €CTECTBEHHO BOCIPOM3BOAUTH TEMAaTHUECKYIO U
TEPMUHOJIOTHUECKYIO JIEKCHUKY, a TaKKe JIEKCUKY IO OpraHu3aluu y4eOHOH AeaTenbHO-
CTH. BeIMonHATE poHeTHUeCKy10 3apsaaKy. Vcrnonb30BaTh JaKTUIIBHYIO (YCTHO-AAKTHIBHYIO
peyb) B KaueCcTBE BCIIOMOTaTeJIbHOTO CPEICTBA OOIICHHSI.

Ilo oxonuanuu xadxcooti yuebHol yemeepmu. BOCIPUHUMATE HA CIIyX U BOCHPOH3BOJIUTH
TEMAaTUYECKYIO0 U TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOW MUCLUIUIMHBL, & TAKXKe JICKCUKY
10 OpraHu3aluy y4eOHOH! 1esATeIbHOCTH.

®opmynupoBaTh ONpezeseHHE KBAaJIpaTHOTO KOPHSA W3 YHCia, apu(MEeTHUYEeCKOTro KBaj-
pPaTHOrO KOPHH.

[TpuMeHATH omepanuio U3BJICUEHHs KBaJIPaTHOTO KOPHS M3 YHUCIA, UCTIOIb3Ys IpU HEO0O-
XOJMUMOCTH KaJIbKYJISATOP.

OrneHnBaTh KBaJAPaTHBIE KOPHU LEJIBIMUA YUCIAMHU U IECATUYHBIMU JIPOOSIMH.

CpaBHMBATh M yNOPAJOUYMBATH PALMOHAIBHBIE U HPPALMOHAIbHBIEC YNCIIA, 3alIUCAaHHbIE C
IIOMOILBIO KBAIPATHBIX KOPHEH.

Hccrenosarh ypaBHEHUE X2 = a, HAXOIUTh TOYHBIE ¥ IPUOIIKEHHBIE KOPHHU TPy a > 0.
HccnenoBaTh CBOMCTBAa KBaJIpaTHBIX KOPHEW, MPOBOS YUCIOBBIE 3KCIIEPUMEHTHI C HC-
MOJIb30BAHUEM KAJIBKYJIATOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOpPHEH; MPUMEHATh UX VI Mpeoo-
pa30BaHUs BBIPAKECHUM.

BeimonssaTe nmpeoOpa3oBaHusl BbIpAaXKEHUH, COAEpKALIMX KBaJIpaTHble KOPHU. Bripaxars
MIEPEMEHHBIE U3 T€OMETPUUECKUX U PU3NUECKUX (POpMYII.

Bbruncniate 3HaueHUs BBIPAKEHWH, COJEpKALIUX KBaJpaTHbIE KOPHH, UCHIONb3Ys HpU
HEOOXOAMMOCTH KaJIbKYJISITOP.

Vcnonb30BaTh B X0/1€ pellIeHUs 3ajjau 3JIeMEHTapHbIe MPeJICTaBIICHHs, CBSI3aHHbIE C MPH-
O KEHHBIMU 3HAUEHUSIMU BEJTUYHH.
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3HAKOMHTLCS C I/ICTOpHeﬁ pPa3BUTHA MAaTCMATUKH.

Yuciaa u BbIYHCTIE-
uusa. CremeHn ¢

CreneHs ¢ 1eabIM [T0Ka3aTeIeM.
CrangapTHas 3amuch 4ucia.

q)OpMy.]'II/IpOBaTL OIPCACIICHUC CTCIICHU C LCJIBIM ITOKa3aTCJICM.
Hpe[[CTaBJ'ISITI) 3aIKCh OOJIBIINX Y MAJIBIX YHCEN B CTaHJAapTHOM BH/JC. CpaBHI/IBaTB quciia

HeJbIM moka3aTe- | Pasmepsl 0OBEKTOB  OKpY’KAloOIIEro | M BEJIUYMHBI, 3alMCaHHbIE C UCIOJIb30BaHUEM cTeneHu 10.
aem (11 1) Mupa (OT 3J1eMEHTapHbIX dYacTull 110 | Mcnonp3oBaTh 3amuchk 4Mcen B CTAaHIAPTHOM BUJE JJISl BBIPAXKEHMsI pa3MEpPOB OOBEKTOB,
KOCMHMYECKUX OOBEKTOB), JUINTEINb- | JUIMTEIBHOCTHU MPOLIECCOB B OKPY KAIOILIEM MUDE.
HOCTb MPOIIECCOB B OKpY’KaroleM Mu- | @opMyaupoBaTh, 3alIMCbIBATh B CUMBOJIMYECKON (popME M MIUTFOCTPUPOBATH MPUMEpPaMU
pe. CBOICTBA CTEIEHU C LIEJIBbIM [TOKA3aTEIIEM.
CpoiicTBa cTeneHu ¢ LeNbIM Ioka3a- | [IpuMeHsaTh cBOICTBa cTeNeHu AJid MpeoOpa30BaHUs BBIPAKEHUN, COAEpKAIIUX CTEIIEHU
TEJIEM. C LIEJIBIM MOKa3aTeseM. BBINMONHATE JEHCTBUS C YMCIIAMM, 3alIUCAHHBIMU B CTaHAAPTHOM
BUJIE (YMHOKEHUE, JIEJICHUE, BO3BEJICHUE B CTEIICHB).
Aaredpanuyeckue KBanpatsbsiii TpéxwieH. Paznoxkenue | Pacno3HaBaTh KBaJpaTHBIM TPEXUIIEH, YCTAHABINBATE BO3MOXKHOCTh €TI0 PA3JIOKECHUS Ha
BBIPAKeHUsI. KBaJIpaTHOTO TPEXUJIEeHAa HA MHOXKUTE- | MHOXKUTENIN. YPackiaapIBaTh HA MHOYKUTENIN KBAJPATHBIN TPEXUIEH ¢ HEOTPULIATEIbHBIM
KBagparubii JIH. JACKPUMHUHAHTOM.
TpéxuiieH (7 1)
Auaredpanvyeckue Anrebpanueckas 1po0b. JlomycTtumble | 3anuchiBaTh aaredpandeckue BelpakeHUs. HaxoauTe o0macTh onpeneneHus palioHalb-
BbIPa:KeHHUsl. AJI- | 3HAUEHUSI NEPEMEHHBIX, BXOSIIUX B | HOTO BBIPAKEHUS.
redpanyeckas anreOpanyeckue BblpakeHUs. OCHOB- | BBINOTHATD YMCIIOBBIE MOJCTAHOBKU M BBIYUCIIATH 3HAYEHUE APOOH, B TOM YHCIE C IO-
Apoob (22 4) HOE CBOMCTBO anreOpandyecKkor IpoOu. | MOIIBIO KAJIBKYJISITOPA.
Cokpamienue apo0Geii. ®opMynupoBaTh OCHOBHOE CBOIMCTBO airedpanyeckoil ApoOU U MPUMEHATh €ro Ul mpe-
CrnosxeHue, BbBIUMTaHUE, YMHOXKEHUE U | 00Opa3oBaHUs IpoOeit.
JeneHue  anreOpandeckux JIpoOei. | BeimonHATh neiicTBUs ¢ anredpandeckuMu JIpoOsiIMH.
[IpeoOpa3oBanue BBIpakeHHi, coziep- | [I[puMeHsaTs mpeoOpa3oBaHusl BBIPAKCHHUN Ul PEIICHUs 3a/1a4. BripakaTh NepeMeHHBIC
JKAIIMX anredbpandeckue IpooH. u3 hopmyn (huU3HUeCcKUX, FeOMETPUUECKHX, ONMMCHIBAIOIINX OBITOBBIC CUTYAIUH).
IloBTOpEeHHE u | [loBropeHre OCHOBHBIX MNOHATHH | | BeiOMpaTh, IPUMEHATH OLIEHUBAThH CIIOCOOBI CPABHEHUS YMCEN, BEIYUCIEHHMH, Tpeodpaso-

00001eHune (6 4)

METOAOB Kypca § Kiacca, 00001eHue
3HAHUM.

BAHWM BBIPAXEHUU, PEILICHUs YPAaBHEHUMN.

Ocy1iecTBIsTh CAMOKOHTPOJIb BBIIOJIHAEMBIX JIEHCTBUI U CAaMOIIPOBEPKY PE3yJIbTaTa BbI-
qHCIeHUH, MpeoOpa3oBaHMii, TOCTPOCHUH.

Pemate 3amaun U3 peanbHOM KU3HHU, IPUMEHATh MATEMAaTUYECKUE 3HAHMS I pELICHUS
3aJa4 U3 IpYrux MpeIMeTOB.

Pemath TeKCTOBBIE 3a/1a4M, CPAaBHUBATh, BBIOMPATh CIOCOOBI pELICHMS 3a1a4H.
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Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

YpaBHeHusi M Hepa-
BeHcTBa. KBaapatHbie
ypaBHenus (17 4)

KBanpatHoe ypaBHeHue. Hemonnoe kBagpart-
HOE YpaBHEHHE.

@opMyna KOpHEH KBagpAaTHOIO YpPaBHEHUS.
Teopema Buera.

Pemienue ypaBHEHHI, CBOASIIMXCS K KBal-
paTHBIM. [IpocTeitmme IpoOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemenne TEKCTOBBIX 3aad4 C MOMOLIBIO
KBaJPaTHBIX YPAaBHEHUM.

B meuenue yuebnozo cooa: noHUMaTh, IPUMEHATH B CAMOCTOSITETILHON pe-
YH, BOCIIPUHUMATD (CIyXO3PUTEIHHO U/UIU HA CIIyX C YYETOM YPOBHS CITy-
XOpEUYEBOr0 PAa3BUTUSL O0YYAIOIIUXCSA) M JOCTATOYHO BHATHO U €CTECTBEH-
HO BOCIIPOM3BOJIUTH TEMATHUYECKYI0 W TEPMHHOJIOTHYECKYIO JIEKCHKY, a
TaKXe JEKCHKY IO OpraHU3alH y4eOHOH NesTenbHOCTH. BhImonHsaTs ¢o-
HETHYECKYI0 3apsanKky. Vcronb3oBaTh MJakTWIbHYIO —(YCTHO-TAKTUIBHYIO
peub) B KaUeCTBE BCIIOMOTaTeIbHOTO CPeICTBA OOIICHHSI.

Ilo okonuanuu kasxcooii yueOHol uwemeepmu: BOCIPUHUMATh Ha CIyX U
BOCITIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOM
JTUCIUIUIMHBL, @ TAKKE JIEKCUKY 10 OpraHu3aIii y4eOHOM e TeIbHOCTH.
PacniozHaBath KBajpaTHbIE YpaBHEHUS.

3anuceiBaTh GOpMYITy KOpHEH KBaJpaTHOTO YpaBHEHHS; pelaTh KBajpar-
HbIE€ YPaBHEHUS — IIOJIHBIE U HE TIOJIHBIE.

[IpoBOIUTH MpOCTEMIIINE UCCIEAOBAHUS KBAAPATHBIX YPAaBHEHUH.

Pemate ypaBHeHuUs1, CBOJSIIMECS K KBAJAPATHBIM, C IOMOIIBIO IIpeoOpa3o-
BAHUU U 3aMEHOM NMEPEMEHHOM.

Habmiogate 1 aHanu3upoBaTh CBI3b MEXAY KOPHAMH U K03 duuuenramu
KBaJIpaTHOTO ypaBHEHUSI.

dopmynupoBaTh TeopeMy Buerta, a Takxke oOpaTHyI0 Teopemy, IPUMEHSTh
3TH TEOPEMBI JJIS PEIICHUS 3a1a4.

Pemate TeKCTOBBIE 337audl aNreOpandecKuM CIIOCOOOM: MEpPEXOIUTh OT
CJIOBECHOM (POPMYJUPOBKHM YCIOBUS 3a/ladydl K anreOpandeckoil MojAenTu
yTEM COCTaBJIEHUs YPaBHEHUS; PEILIATh COCTABIEHHOE YpaBHEHUE; UHTEP-
IIPETUPOBATH PE3YJIbTAT.

3HAaKOMHTbHCS C HICTOPUEH Pa3BUTHS aIreOphl.

YpaBHeHuss U Hepa-
BEHCTBA. Cucremsl
ypaBHeHuii (15 1)

JIvuHeitHoe ypaBHEHUE C JBYMsI MEPEMEHHBI-
MU, €ro TpaduK, MPUMEPHI PEUICHUs ypaBHe-
HUH B [IEJBIX YHUCIIAX.

Pacnio3HaBaTh TMHEHBIE YPAaBHEHHUS C JBYMs [IEPEMEHHBIMU.
Crpoutb rpapuKy TMHEHHBIX YpaBHEHUH, B TOM YHCIIE UCTIONb3Ys Hudpo-
BBIE PECYPCHI.
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Pemenune cucreM AByX JUHEWHBIX YPaBHEHUU
¢ AByMs nepemMeHHbIMU. [Ipumepsl pemeHns
CUCTEM HEJIMHEWHBIX YPaBHEHUH C AByMs Ile-
PEMEHHBIMH.

I'paduueckass MHTEpHpeTalusi YpaBHEHUS C
JIByMsI IICPEMEHHBIMU U CUCTEM YPaBHEHHUH C
JByMSl TIEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a1ad C MOMOUIBIO CH-
CTE€M YPaBHEHUU.

Paznuuare napasienbHble U NEPECEKAOIINECS MPSMbIE IO UX YPABHEHUSIM.
Pemate cuctembl AByX JIMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU IO~
CTAaHOBKOM M CJIOKEHHUEM.

PemaTe npocreiiime cUCTEMBI, B KOTOPBIX OJHO W3 YPAaBHEHUUN HE SABJISCT-
Csl IMHEHMHBIM.

[IpuBoauTH rpaduyecKyro MHTEPIPETALUIO PEIICHUSI YPAaBHEHUS C JIBYMS
MEPEMEHHBIMU U CUCTEM YPAaBHEHH C IBYMs IEPEMEHHBIMU.

PemaTh TeKCTOBEIC 32124 AITeOPaNdeCKUM CIIOCOOOM.

YpaBHeHuss 4 Hepa-
BEHCTBA. Hepagen-
crBa (14 4)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHncTBo ¢ onHOM mepemeHHOW. JInHen-
HbI€ HEPABEHCTBA C OJHOM IEPEMEHHON U UX
pemeHne. CucTeMbl JTMHEWHBIX HEPABEHCTB C
OJHON NEPEMEHHOM U X PEILICHHE.
N300pakeHue petieHus JIMHEHHOro HepaBeH-
CTBa M MX CUCTEM HA YHUCIIOBOU MPSIMOIA.

@opMyIMpPOBATH CBOMCTBA YHUCIOBBIX HEPABEHCTB, WIIIOCTPUPOBATh UX HA
KOOPJAMHATHOM MPsIMOH, T0Ka3bIBaTh alreOpandecky.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.

Pemate nuHelHbIe HEpaBEHCTBA C OJHOM NepeMeHHOM, n300paxartp pelte-
HUE HEPAaBEHCTBA HA YUCIIOBOU MIPSAMOM.

Pemate cucteMbl JIMHEMHBIX HEPABEHCTB, M300pa)xaTh pPelICHHE CUCTEMbI
HEPaBEHCTB HA YUCJIOBOW MPSIMOM.

@®yukuuu. OCHOBHbIE
noHaTus (6 4)

[Monsitue Qynkmuu. OOGIacTh ONpeneICHUS U
MHOXECTBO 3HaueHU QyHKIUUA. CrocoOsI
3aaHus QYHKITHH.

I'padux ¢yskumm. CBoicTBa (QYHKIINH, HX
otoOpakeHHe Ha rpaduke.

Hcnonb3oBarh (GyHKIMOHATBEHYIO TEPMUHOJIOTHIO U CUMBOIIUKY .
Boeruucnsate 3HaueHus QyHKIWN, 3aaHHBIX GopmyiaamMu (Ipu HEOOXO0IU-
MOCTH HCIIOJIb30BaTh KaJbKYyJATOP); COCTABJIATH TaONHIBI 3HAYCHUUN
GyHKIHH.

Crtpoutb 1o Toukam rpauxu QyHKIHA.

OnuceiBaTh cBOMCTBA (DYHKUMHU HAa OCHOBE €€ rpaduyeckoro mpeicTaBiie-
HUSL.

Hcnonp3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY .
HccnenoBats mpuMepsl rpaduKoB, OTPAKAIOIIUX PEATbHBIC MPOIECCH U
aBieHud. [I[puBOIUTH MPUMEPHI TPOLIECCOB U SIBJICHUN C 33IaHHBIMU CBOM-
CTBaMH.

Hcmonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JIJISI TIOCTPOSHUS TPaPUKOB
GYHKIMI 1 U3yYeHHsI UX CBOWCTB.

®yukuuu. Yucaosbie
byuxuun (10 4)

Utenne m moctpoeHue TpadukroB (QyHKITHIL.
[Tpumeps! rpadukoB GYHKLIUH, OTpasKAIOLINX
peabHbBIE POLIECCHI.

@OyHKIMM, ONMUCHIBAIOLINE MPSIMYI0 U 00part-

PacrosnaBate BuIbl m3ydaembix GyHKOuH. [loka3piBaTh cXeMaTHYECKU

NOJIOKEHUE HAa KOOPAUHATHOW TUIOCKOCTH TpaduKoB (QYHKIMHA BUAA: Y =
2 y— 13 y— _

a2 y=x*y=vxy=|xl.

Hcnonp3oBarh (QyHKIMOHAIBHO-TpadUUECKUEe NPEACTABICHUS Ul pelle-
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HYIO TPOTOPIMOHAIBHBIE 3aBHCHUMOCTH, HX
rpaduku. ['unepodoma.

I'padux pyHkmu y = x2.

Oyukmnn y = x2, y = 23,y = Vx, y = |x[;
rpaduUecKoe peliecHne YpaBHEHUH U CHCTEM
YPaBHEHHUHU.

HUS U UCCIICAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM.
[TpumensTh nUPOBBIE PeCypPCHI AT TOCTPOCHUS TPAPHUKOB (OyHKITHIA.

IloBTOpenne u 0000-
meHue (6 4)

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

Br1Oupath, NpUMEHATh, OLICHUBATh CIIOCOOBI CPABHEHUS YMCEII, BBIUUCIIE-
HUA, peoOpa30BaHuil BEIpAXEHUHN, pEIICHUS YPAaBHEHU.
OcCyIIEecTBIATh CAMOKOHTPOJIb BBIMOJIHAEMBIX JIEHCTBUN
pe3yJibTaTa BRIYUCICHUN, TPeoOpa3oBaHMii, TOCTPOCHUH.
Pemats 3amaun U3 peanbHON KXU3HU, IPUMEHATh MATEMATUYCCKUE 3HAHUS
JUIsl pELIEHNUs 3a1a4 U3 IPYTUX IPEIMETOB.

Pemate TekcToBBIE 3a7auu, CPABHUBATH, BHIOUPATh CIOCOOBI PELLICHUS 3a-

Iadu.

U CaMOIIPOBEPKY
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OO011ee koIm4ecTBO 4acoB — 136 4acos.
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Tembl (TeMaTHYecKHe

OcHoBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

0JI0KH/MOYJIH)
Yucaa wu BbluHcide- | PanoHaneHble  4Hcla, HUppalMOHAJIbHBIC | B meuenue yuebHo20 200a: TOHUMATh, IPUMEHSATh B CAMOCTOSITETILHOM pe-
Husl.  JlelicTBUTE/Ib- | UNCJIa, KOHEYHbIE U OECKOHEUYHBIE JECATHY- | YU, BOCHPUHUMATD (CIyXO3PUTEIBHO U/UIM HA CIyX C YUETOM YPOBHS CITy-

Hble yucjaa (13 4)

HbIe ApoOU. MHOXKECTBO JIEHCTBUTEIBHBIX
YHCell, JCHCTBHTENIBbHBIC YHCIAa KaKk OecKo-
HEYHBIE JIECATUYHBIE Apodu. B3auMHO OmHO-
3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM
JICUCTBUTEIIBHBIX YHCEII 1 MHOXKECTBOM TOUYCK
KOOPAMHATHOU MPSMOIA.

CpaBHeHUE NEHCTBUTENBHBIX YUCEIN, apupMe-
THYECKHE JEUCTBUS C JEHUCTBUTEILHLIMU
YHCIIAMH.

[TpubmmkéHHOE 3HAYEHWE BEIWYUHBI, TOY-
HOCTb NPUOIKEHHS.

Oxkpyrienne yucen. [Ipukuaka u omeHka pe-
3yJbTAaTOB BHIYMCIICHUM.

XOPEYEBOTr0 Pa3BUTHUS O0YUAIONINXCS) M IOCTATOYHO BHATHO U €CTECTBEH-
HO BOCIIPOM3BOJIUTH TEMATHUYECKYI0 UM TEPMHHOJIOTHYECKYIO JIEKCHKY, a
TaK)Ke JICKCHKY 10 OpTaHU3aluU y4eOHOU JesTeNbHOCTH. BBIMOTHATE ¢o-
HETHYECKYI0 3apsAnKky. Vcronb3oBaTh MakTWIbHYIO (YCTHO-TAKTUIBHYIO
peub) B KaUeCTBE BCIIOMOTATEIHLHOTO CPE/ICTBA OOIICHHSI.

Ilo okonuanuu kasxcooi yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCTIPOM3BOANTh TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JICKCHKY Y4eOHOMH
JTUCIUIUIMHBL, @ TAK)KE JIEKCUKY 10 OpraHU3aliy y4eOHOH e TeIbHOCTH.
Pa3BuBaTh mpeacTaBieHus O YMCIAX: OT MHOXKECTBA HATYypPaJIbHBIX YUCEIN
JI0 MHO>KECTBA JCHCTBUTENBHBIX YHUCET.

O3HaKOMUTBCA C BO3MOXKHOCTBIO MIPEICTABICHUS IEUCTBUTEIHHOTO YHCIIa
Kak 0€CKOHEYHOU JECATUYHOUN APOOH, MTPUMEHSTD JIECSITHUHBIC TPUOITIIKE-
HUSL PAallMOHAIBHBIX U UPPALIMOHAIBHBIX YHCEIL.

N300pakath 1eWCTBUTEIbHBIC YHCIIA TOYKAMUA KOOPAUHATHON TIPSIMOIA.
3anuceiBaTh, CPABHUBATH U YIOPSAI0UMUBATH I€UCTBUTEIIbHBIC YUCIIA.
BoimonHsaTh, coueTas yCTHbIE M MHCbMEHHbBIE NMPHUEMBI, apudMeTHYecKue
JNEUCTBUSI C PALMOHAJIBHBIMU UYKCIAMU; HAXOJIUTh 3HAYEHUS CTENEHEH C
LENBIMU TOKAa3aTesIMU M KOPHEH; BBIYMUCISATh 3HAYEHHUS YHCIIOBBIX BbIpa-
JKEHU.

[TomryuuTs mpencTaBieHUE O 3HAUUMOCTH JIEHCTBUTENIBHBIX YHCEIN B MpakK-
TUYECKOU JEeSATEIHbHOCTH YEIOBEKa.

AHanu3upoBaTh M JeNaTh BBIBOABI O TOYHOCTH MPHUOIMKEHUS ACHCTBU-
TEJILHOTO YKCJIA [IPU PEILICHUHU 3a/1a4.

OKpyriasTh AeWCTBUTENbHBIC YUCIIA, BHIIOIHATh IPUKUAKY pe3yibTaTa Bbl-
YUCJICHUH, OLIEHKY 3HAYCHUH YHUCIIOBBIX BBIPAXKCHUM.

3HAKOMUTBCS C UICTOPUEN Pa3BUTH MAaTEMATHKH.
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YpaBHeHuss U Hepa-
BEHCTBA. YpaBHeHHA
¢ OJHOWN mepeMeHHOH
(19 9)

JIuneitHoe ypaBHeHue. PelieHue ypaBHEHHI,
CBOJSILIUXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHe-
HUM, CBOASIIMXCSA K KBaJpaTHbIM. buksaj-
paTHbBIE YpaBHEHHUS.

IIpumepsl pelIeHHs ypaBHEHUM TPETbEH H
YeTBEPTOM CTEIEHEN PAa3JI0KEHUEM Ha MHO-
JKUTEIH.

Pemenue 1poOHO-paliMOHAIBHBIX YPAaBHEHHH.
Pemrenne TEKCTOBBIX 3a/ad ajnreOpandecKum
METOJIOM.

OcBauBath, 3a1IOMUHATh U IPUMEHSTH I'pauueCcKUe METObI IPH 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.

YpaBHenuss M Hepa-
BEHCTBA. Cucrembl
ypaBHeHwuii (19 u)

JInneliHOE ypaBHEHHE C ABYMS IEPEMEHHBIMHU
U ero rpaduk.

CucremMa J1ByX JMHEWHBIX YpaBHEHHUH C JIBY-
Msl IIEpEMEHHBIMH U €€ pemieHue. Pemenue
CUCTEM JBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOM CTEIEHH.
I'padpuueckas  uHTEpHpeTanusi  CUCTEMBI
YPaBHEHUH C IBYMs [IEPEMEHHBIMHU.

OcBauBaTh M NPUMEHATH NPUEMBI PEIIEHUS CHCTEMbI JBYX JIMHEHHBIX
YPaBHEHHH C JIByMs NEPEMEHHBIMU U CHUCTEMBI JIBYX YpPaBHEHHI, B KOTO-
PBIX OJTHO YPaBHEHUE HE SIBIISIETCS JIMHEHHBIM.

Hcnonb3oBate (yHKIMOHAIBHO-TpadUuecKrue NpeACTaBICHUs Ul pellle-
HUS ¥ UCCIIEI0BAHUSl YPAaBHEHUHN U CUCTEM.

AHanu3upoBaTh TEKCThI 3a/ay, peuarbh UX aaredpanyeckuM CrocodooM:
NEPEXOJIUTh OT CIOBECHOHN (POPMYIMPOBKU YCIOBHS 3aauM K anreOpaunye-
CKOM MOJENU IyTEM COCTaBIECHHUS CUCTEMBI YpaBHEHMI; pellaTh COCTaB
JICHHYIO CUCTEMY YPaBHEHUI; HHTEPIIPETUPOBATH PE3YIbTaT.

3HAKOMHUTBCS C UCTOPUEH pa3BUTUSI MAaTEMATHKHU.

YpaBHeHuss U Hepa-
BEHCTBA. Hepagen-
cTBa (21 4)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
JIuHeliHbIE HEpaBEHCTBA C OJHOM IIEpPEMEH-
HOM U UX pelIeHue.

CucTembl JIMHEMHBIX HEPABEHCTB C OJHOM IIe-
PEMEHHOH U UX pelICHUE.

KBagpaTHble HEpaBEHCTBA U UX PEILICHUE.
I'paduueckass mHTEpHIpEeTaliUs HEPABEHCTB U
CHUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

Yurate, 3a1IMCHIBATh, TIOHUMATh, HHTEPIPETUPOBATh HEPABEHCTBA; HCIIOJIb-
30BaThb CUMBOJIMKY U TEPMHUHOJIOTHIO.

BeinonHATe npeobpazoBaHMs HEPAaBEHCTB, MCIOJIB30BaTh Ul IpeoOpaso-
BaHUsI CBOMCTBA YKMCIIOBBIX HEPABEHCTB.

Pacnio3naBaTh TMHEHHBIE U KBaJIpaTHbIC HEPABEHCTBA.

Pemarp MHElHBIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB, CHCTE-
MBI HEPaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE HEPABEHCTBO, W pellaTh HX;
00CY>/1aTh MOJIy4E€HHbIE PEIICHUS.

N300paxaTh peleHne HEPaBEHCTBA U CHCTEMbl HEPABEHCTB HA YMCIIOBOM
IPSIMOM, 3aIIUCBIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate kBazpaTHBIE HEPABEHCTBA, WCIOJB3Ys IpadUuecKue MpeIcTaBie-
HUSL.
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OcBauBath 1 IMPUMCHSATH HCPABCHCTBA IIPpU PCHICHUHN PA3JIMYHBIX 3a/1da4d, B
TOM YHUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX.

@®yukouu (21 v)

KBanpatnunas ¢ynknus, e€ rpaduk u cBOM-
ctBa. [lapabGona, KOOpAMHATEI BEPIUIMHBI Ia-
paboJIbl, 0Ch CHMMETPUHU TapaboIbI.
CreneHHble QyHKLIUHU C HATYpaJIbHBIMH IOKa-
3arensaMu 2 U 3, ux rpauKu U CBOMCTBA.

I'padpuxu pynkumit: y =kx,y=kx +b,y = E,
y=x%y=x%y=Vxy=[xl.

Pacno3naBate BHIBI W3y4aeMBbIX (PYHKIUI; WIUTIOCTPUPOBATH CXeMaTHYe-
CKH, OOBSCHATH PACIIOJIOKEHUE Ha KOOPAMHATHOM IUIOCKOCTH IpaMKOB
(byHKuHI?IBI/IzLa:y=kx,y=kx+b,y=§,y=x2,y=x3 y=vVx,y=|x|B
3aBHCUMOCTH OT 3HaUYCHHUI KO3 PHUIIMEHTOB; ONMCHIBATH X CBOWCTBA.
Pacnio3HaBath KBagpaTHUHYIO (QYHKIMIO IO hopMmyIe.

IIpuBOIUTE NpUMEpBI KBaJAPAaTUYHBIX 3aBUCUMOCTEH U3 PEajbHOMN KU3HH,
(bU3UKH, TECOMETPHUHU.

BoBiare 1 0600maTe 0coOeHHOCTH Tpaduka KBAAPaTUYHON (PYHKUIUH
y=x%+bx+c.

Crpoutb u U300paxath cXeMaTH4ecKu rpadMKu KBaJApaTUYHbIX (YHKIUH,
3a1aHHBIX (QopMyldaMu Buaa y = axZ, y = ax? + q, y = a(x + p)?,
y =ax? +bx +c.

AHaM3UpOBaTh M NMPUMEHSATh CBOWCTBA M3YYCHHBIX (YHKIUH JJIS MX TIO-
CTPOEHUS], B TOM YHCJI€ C HOMOIIBIO IIM(PPOBBIX PECYPCOB.

YucoBble MOCJIEN0-
BaTeJbHOCTH (21 4)

IToHgaTHE YHCIIOBOH ITOCIIENOBATEILHOCTH.
3aaHue MOCJIEI0BaTEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popMyion n-ro YieHa.
Apudmernueckass U TreoMeTpUYecKas Ipo-
rpeccur. opmyiibl 7-TO WieHa apupmMeTuye-
CKOM M I€OMETPUUYECKON IIPOrPECCUi, CYMMBI
IIEPBBIX 71 YWICHOB.

N3o0paxenne duieHOB apupMETUUYECKOH H
T€OMETPUYECKOW MPOTrPecCHid TOYKAMHM Ha
KOOPJIMHATHOM MJIIOCKOCTH.

JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.
CIoXHbI€ IPOLICHTBHI.

OcBauBaTh U NPUMEHATh UHAECKCHbIE 0003HAYEHHUSI, CTPOUTH PEUYEBBIE BbI-
CKa3blBaHUS C HCIIOJIb30BAHMEM TEPMHUHOJIOTHHU, CBSI3aHHOM C MOHATHUEM
MIOCJIEI0BATEIBHOCTH.

AnanuzupoBaTh (HOpMyNy #-TO 4WIEHA IOCIEAOBATEIbHOCTH WM PEKyp-
peHTHYIO (hOpMYITy ¥ BBIUMCIISATH WICHBI TIOCJIEI0BATEILHOCTEH, 3aJaHHBIX
3TUMH OpMyTIaMHu.

VYcraHaB/IMBaTh 3aKOHOMEPHOCTh B ITOCTPOEHUH ITOCIIEI0BATEIBHOCTH, €C-
JIY BBIIIMCAHBI NIEPBbIE HECKOJIBKO €€ YJICHOB.

PacrioznaBath apupMeTHUECKYI0 U TEOMETPUUYECKYIO MPOTPECCUN TIPU pa3-
HBIX CIoc00ax 3aJaHus.

Pemrate 3amaun ¢ ucnonp3oBanueM (Gpopmyt #-ro djaeHa apuhMETHIECKON 1
F€OMETPUUYECKOU MPOTrPECCUil, CyMMBbI NIEPBBIX 71 YJICHOB.

N300paxaTh uieHbl MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOMN
IJIOCKOCTH.

PaccmarpuBaTh nmpuMepsl MPOLECCOB U ABJICHUN U3 PEATbHOM KU3HU, WJI-
JIOCTPUPYIOIIKE U3MEHEHHE B apu(PMETUYECKOIM MPOrpeccuu, B TEOMETPHU-
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YeCKOH mporpeccuu; n300paxaTh COOTBETCTBYIOIINE 3aBUCHMOCTH Tpadu-
YECKH.

PemaTp 3amaum, CBA3aHHBIE C YHCIOBBIMH IOCIIEIOBATEIBHOCTSMH, B TOM
YHCIIe 33/1a49H U3 PealbHON KM3HU C UCTIOB30BaHUEM IHU(POBBIX TEXHOJO-
TH (3MIEKTPOHHBIX Ta0MHUIl, TPahUIECKOT0 KAIbKYJIATOpa U T.11.).

Pemrate 3aaun Ha CIIOKHBIE TIPOLIEHTHI, B TOM YHCIIE 3a/[a9d U3 PEabHON
IPaKTHKH (C UCTIOIB30BAHUEM KAIBKYIISATOPA).

3HaKOMHTHCS C HICTOPUEH Pa3BUTHS MAaTEeMaTHKH.

IloBTOpEenue, 0000-
1IeHne, CHUCTeMaTu3a-
uus 3HaHuii (22 v)

Uucna u BbUMCICHHS (3alUCh, CPaBHEHUE,
NEUCTBHUS C JICUCTBUTEIILHBIMH YHCJIAMH,
YUCJIOBAsl MpsAMas; MPOLEHThI, OTHOIIEHHUS,
MPOTIOPIINYU;  OKPYTJIEHHWE, TMPUOIIKEHHE,
OIICHKA; pellIeHUEe TEKCTOBBIX 3a7ad apudme-
TUYECKUM CTIIOCOOOM).

Bocnpuaumath (CIyX03pUTENBHO W/WIH Ha CIIyX C YYETOM YPOBHS CIIyXO-
pEYEBOTO Pa3BUTHS OOYUAIOIINXCS) U ONEPUPOBATH CICAYIOIIUMH MOHSITH-
SAMH: MHO>KECTBO, IMOAMHOKECTBO, ONEpaliy HajJ MHOXecTBamMu. Mcnonb-
30BaTh rpauuecKkoe MpPEeJCTABICHUE MHOXECTB JUIsl OMMCAHUS PEabHBIX
MPOLIECCOB U SIBICHUMN, IPU PEIICHUU 3a]ad U3 JAPYTUX Y4eOHBIX MpeamMe-
TOB.

AKTyallu3upoBaTh TEPMHUHOJOTHIO M OCHOBHBIE JEHCTBHS, CBSI3aHHBIE C
YUCJIaMU: HATypPaJIbHOE YHCIIO, IIPOCTOE M COCTABHOE YHCIA, JAEIMMOCTH
HaTypaJIbHBIX YMCEN, MPU3HAKHU ACIUMOCTH, LIEJT0€ YHUCI0, MOAYJb YHCIA,
OOBIKHOBEHHASI M IECATHYHAS APOOH, CTAaHAAPTHBIA BH] YHCIIa, apuPMETH-
YECKUI KBAJIPaTHBIN KOPEHb.




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» B
7-10 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OJWH W3 OCHOBHBIX Pa3ZENiOB IIKOJbHOW MaTeMaTUKH, UME-
IOLIUI CBOEH LIeb0 00ECTIEUNTh U3YUEHUE CBOICTB U pa3MepoB (PUryp, UX OTHO-
LICHUI U B3aMMHOE PACIOJIOKEHHE, ONMPACTCS Ha JIOTUYECKYIO, JOKAa3aTEIbHYIO
AuHMIO. LIeHHOCTh M3y4YeHHsl TEOMETPUM Ha YPOBHE OCHOBHOI'O o01iero ooOpa3ona-
HUS 3aKJI0YaeTcs B TOM, YTO OOydYaroIIMiCs yUUTCS MPOBOJIUTH J10Ka3aTEIbHbIC
paccyXIeHus, CTPOUTHh JIOTMYECKHUE YMO3AKIIOYEHHUS, JOKa3blBaThb HCTHUHHBIC
YTBEPKIACHUA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKICHHS «OT
IPOTUBHOTO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpaTHBIE
YTBEPKIACHHUS.

BTOpo¥i EHHOCTBIO M3y4YEeHUSI TE€OMETPUH SIBISAETCS MCHOJIB30BAHUE €€ Kak
MHCTPYMEHTA IPU PELICHWH KAK MATEMaTHYECKUX, TaK U NPAKTHUYECKUX 3ajad,
BCTPEYAIOIINXCA B pealibHOM kU3HU. OO0ydaromuiics T0HKEH HAYyYUThCs OIpesie-
JUTh T€OMETPUUECKYIO (QUTYpy, ONUCATh CIOBAMM JIaHHBIM YEPTEXK WIK PUCYHOK,
HAWTHU TUIOLIAAb 3€MEJIbHOTO Y4acTKa, PACCUUTAaTh HEOOXOAUMYIO UIMHY ONTOBO-
JIOKOHHOTO Ka0est M TpedyeMble pa3Mepbl rapaxa Juisi aBToMOOWIs. DTOMy Co-
OTBETCTBYET BTOPAsi, BBIYMCINATEIbHAS JIMHUS B U3y4eHUuu reometpud. 1lpu pemre-
HUM 3aJa4 MPAKTUYECKOr0 XapakTepa O0y4aroUIUiicsl YUUTCS CTPOUTh MaTeMaTh-
YECKHUE MOJIEIN PEAIbHBIX )KU3HEHHBIX CUTyallMi, IPOBOJNUTH BBIYMCIIEHUS U Olie-
HUBATh aJICKBATHOCTH ITOJIy4YEHHOI'O pe3yJIbTaTa.

KpaiiHe BakHO MOAUYEPKUBATH CBSI3U T€OMETPUU C JIPYTMMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh HCIOIb30BaTh ONPEIEICHUS T€OMETPUUECKUX PUTyp
U TIOHSATUH, IEMOHCTPUPOBATH NPHUMEHEHHE TOJYYEHHBIX YMEHUH B (U3UKE U
TEXHHUKE. JTH CBA3M Hambosee spKo BUAHBI B TeMax «Bektope», « Tpuronomer-
pUYECKHe COOTHOMICHU», «MeTon koopauHat» u « Teopema [Tudaropay.

VYyebunlii kypc «l'eoMeTpusi» BKIIOYAET CIEIYIOLUIME OCHOBHBIE pPa3ieiibl
conepxanus: «I'eomerpuyeckue pUrypsl U Ux cBOMCTBaY, «3MepeHne reomeTpu-
YECKUX BEIMYMH», «/[eKapTOBBI KOOPAMHATHI Ha IJIOCKOCTHY», «BekTopb», «/[BU-
KeHUs I1ockocT», «IIpeodbpazoBanus no1oous».

COILEPKXAHUE OBYYEHUASA
7 KUIIACC
(3-i1 rox 00y4yenusi Ha yposue O00)
[Ipocreiimue reomeTpuyeckue GUrypsl U UX CBOWCTBA.
N3mepenre reoMeTpuuecKiuX BeJINYUH
TpeyronsHuKn
[TapamienpHble psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA
Oxpy>xHOCTb U KpyT. [ eoMeTpruyeckre nocTpoeHus
O0600u1IeHNe U cucTeMaTU3alus U3yYEHHOTO MaTepHraia
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8 KIIACC
(4-i1 rox 00y4yenusi Ha yposue O00)
YeThIpEXYTroabHUKA
Teopema daneca u Teopema 0 MPONOPIIMOHATBHBIX OTPE3KaX, MOI0OHBIC
TPEYTOJbHUKHU
[Tnomans. HaxoxaeHnue miomniaiei TpeyroJibHUKOB U MHOTOYTOJIbHBIX (u-
ryp. [lnomanu mogo6HbIX Guryp
Teopema [ludaropa u Hayana TPUrOHOMETPUU
O060011eHue ¥ cucTeMaTH3alus U3y4YeHHOT0 MaTepuraa
9 KITIACC
(5-i1 rox 00y4yenusi Ha yposue O00)
VYrabl B OKpYKHOCTH. BincaHHbI€ M ONIMCAHHBIE YEThIPEXYTOJIbHUKU. Kaca-
TeJbHbIE K OKpYHOCTU. Kacanue okpykHOCTEH
Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Penienue TpeyrojapHUKOB
[IpeobpazoBanue mogoous. MeTpudecknue COOTHOIICHUS B OKPYKHOCTH
Bekropsl
O0600111eHME ¥ CUCTEMAaTHU3alIMs U3YYEHHOT0 MaTepuana
10 KUIIACC
(6-i1 rox 00y4yenus Ha yposHe O00)
JlekapTOBBI KOOPAMHATHI HAa TUIOCKOCTH
[IpaBuiIbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPY>KHOCTH U IUIOLIAAL Kpyra. Bbl-
YUCIICHUE TUIOMIAJEH
JIBU>KEeHUS TIIIOCKOCTH
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIMS U3YYEHHOTO MaTepuana

INPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHoro kypca «I'eomerpusi» B 7-10 kiaccax momxHO obecrie-
YUBATh JIOCTH)KEHUE YKa3aHHBIX HUKE MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJbTa-
TOB.

7 KUIIACC

Pacno3naBaTh U3y4YeHHbIE TEOMETPUUYECKHUE (PUTYPBI, ONPEAEISITh UX B3aUM-
HOE€ pacCIOJIOKEHUE, N300paxaTb T€OMETPUUYECKUE (PUTYPBI, BBINOIHITh YEPTEKU
[0 YCIIOBUIO 3a7aud. VM3MepsTh JUHENHbIE U yIIoBble BEJIWYUHBL. Pemares 3anaun
Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyi0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHMH IPEIMETOB B pe-
aJIbHOM JKU3HH, pa3MepOB NMPUPOIHBIX 00BbEKTOB. PasznuuaTh pa3mepsl 3TUX 00BEK-
TOB IO MOPSIAKY BEJIUYHHBI.

CTpouTh 4EepTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCS NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BAThH MPU-
3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOINUTH JTOTUYECKHE PACCYKACHHS C UCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30oBaThCsd NpPHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM Me€JUaHbl, MPOBEAEHHON K TMIIOTEHY3€ NPSIMOYTOJIbHOIO TPEYTOJIbHU-
Ka, B pELICHUN F'€OMETPUUECKUX 3a/1au.
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Onpenensats napajuieIbHOCTh MPSAMBIX C IOMOLIBIO YIJIOB, KOTOpBIE 00pa3y-
€T ¢ HUMH ceKymas. OnpenensaTs MapauieIbHOCTh IPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM IPSAMOM A0 TOUYEK APYTOU MPSIMOM.

PewaTe 3a1aumn Ha Ki1eT4aTol Oymare.

[IpoBOAUTH BBIYUCIECHUS U HAXOIUTh YMCIOBbIE U OYKBEHHbIE 3HAYEHUS YT-
JIOB B TEOMETPUYECKHX 337a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB
Y1 MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IIPU MEPECEUECHUU JIBYX Ia-
paJUIEIBHBIX NPSMBIX CEKyllel. Pemars nmpakTudyeckue 3aJadd Ha HaXOXKICHHE
YTJIOB.

Bianerp noHATMEM TIe€OMETPUYECKOTO MECTa TOYEK. YMETh OIpeneisaTh
OHUCCEKTPUCY yIJla U CEPEIMHHBINA MEPIEHIANKYISP K OTPE3KY KaK T€OMETPUUYECKUE
MECTa TOYEK.

@opMyJIMpOBATh ONPEAEIICHUS OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3TH CBOWCTBA IIPU
penieHnu 3aaad.

Bianerp moHATHEM ONMMCAaHHOW OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ HeHtp. Iloap3oBarbes pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB Tpe-
YTOJIbHUKA MEPECEKAIOTCSA B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NTEPIICHINKY-
JSIPBI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJJTHOM TOUKE.

BitageTs noHATHEM KacaTelIbHON K OKPYXKHOCTH, IIOJIb30BaThCSl TEOPEMOU O
NEPIEHANKYJIIPHOCTH KAacaTEIbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHusl.

ITonp30BaThCA NPOCTEUIIMMHU T€OMETPUIECKUMU HEPABEHCTBAMMU, [IOHUMATh
UX IPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TIOMOLIBIO LIUPKYJISA U
JIMHEUKHU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, HX 3JIEMEHTBI, MOJIb30-
BAaTbCSl MX CBOMCTBAMM IPHU PELICHUU N'€OMETpUYECKUX 3anad. [IpumeHars cBou-
CTBa TOYKU NEPECEUCHUs MEUaH TPEYroibHUKA (LIEHTpa MacC) B pELICHUU 3a/au.
Biianerp moHsATHEM CpeqHEW JIMHUM TPEYroJIbHUKAa W TpAIlClUH, NMPUMEHSITh HX
CBOWCTBA IIPU PELICHUU reoMeTpuyecKkux 3anad. Ilons3oBarscsa Teopemon Paseca
Y TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEILEHUs MpaK-
TUYECKUX 3a]a4.

[IpyuMeHATh npU3HAKU MOAOOUS TPEYTOJbHUKOB B PEIICHUU I€OMETpUYE-
CKMX 3azady.

[Tonp3oBaThes Teopemoit [Tudaropa uist pemenns: reOMETPUIECKUX U TIPAK-
THYECKUX 3anad. CTpOUTh MATEMAaTHYECKYH0 MOJENb B INPAKTHYECKUX 3aJayax,
CaMOCTOSTEIIBHO JeaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIME JUTUHBI.

[IprMeHATh ITOMy4YEeHHBIEC 3HAHUS HA MIPAKTHUKE.

9 KUIIACC

Bianerp moHATHMSAMM CHHYCa, KOCHHYCa M TaHT€HCA OCTPOrO yIyia MpsMO-
YTOJIBHOTO TpeyroibHuKa. [101p30BaThCAd ITUMU MOHATUAMM ISl PELIECHUS MPaK-
TUYECKUX 3aJ1ay. BoIUMCIATh (pa3auyHbIMU CIIOCOOAMM) IUIOIIA/Ib TPEYTOJIbHUKA U
IUIOLIAAN MHOTOYTOJIBHBIX (GUTYp (IOJIb3YSICh, I'/1€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMeHATh OJIyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.
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Biianets MoHATHAMYU BIIMCAHHOTO W LEHTPAJIBHOIO YIJilad, HCHOJb30BATh TEO-
pPEMBI O BIIMCAHHBIX YyIiax, YIVIax MEXIy XopAamMu (CEKyLUIMMH) U yIile MEXy Ka-
CaTeJIbHOM M XOPAOU NP PELICHUU T€OMETPUUYECKUX 3aay.

Bnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IIPUMEHATH CBOKWCTBA
ONMCAHHOI0 YETHIPEXYTOIbHUKA MPH PEILICHUH 3a/1a4.

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C HX IIO-
MOIIbIO Pa3JIMYHbIC 3JEMEHTHI MPSIMOYTOIBHOTO TPEYTroJbHUKA («pEIIeHHUE Mps-
MOYTOJIBHBIX TPEYTrOJbHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKYJISTOPA) JUIMHBI U
YTIIBI 17151 HeTAOJIMYHBIX 3HAUYCHUN.

[Tonb30BaTbes popmMyaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUIsI HAXOXKICHUA COOTHOLICHUM MEXAY TPUIOHOMETPUYECKUMHU Be-
JNYUHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKICHHS PA3JIUYHBIX
AJIIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYrOJbHUKOBY»), IPUMEHITh UX IMPHU pe-
LICHUY T€OMETPUYECKHX 3a4ad.

Bnagets noHsTusiMu npeoOpa3zoBaHus 000U, COOTBETCTBEHHbBIX 3JIEMEH-
TOB 1MoJ00HBIX (puryp. Ilonb3oBaThCcsi CBOMCTBAMU MOJ00MSI MPOU3BOJIBHBIX (DU-
I'yp, YMETb BBIYMCIIATH JUIMHBI U HAXOAUTH YIJIbl Y MOJ00HBIX Quryp. [Ipumensars
CBOMCTBA MOJIO0OMS B MPAKTUYECKUX 3a7a4ax. Y METh NPUBOAUTH IPUMEPHI 0100~
HBIX (DUTYP B OKPY’KAIOIIEM MUPE.

[Tonp3oBaTeCad TEOpEMaMU O MPOU3BEACHUMU OTPE3KOB XOpJH, O IPOU3BEIE-
HUHU OTPE3KOB CEKYIIHX, O KBAPaTe KaCaTeIbHOU.

[Tonbp30oBaThCA BEKTOpamMu, MOHUMATh MX TEOMETPHUUECKUN U (PU3MUECKHI
CMBICJI, IPUMEHSATh UX B PEIICHUH IT'€OMETPUUECKUX U Pu3ndeckux 3aaay. [Ipume-
HATH CKaJIIPHOE IPOU3BENCHUE BEKTOPOB [l HAXO0XKACHUS JUIMH U YTJIOB.

[IprMeHATh MOMy4YEeHHBIE 3HAHUSA HA NPAKTHKE — CTPOMTH MAaTEMaTHYECKHE
MOJENH ISl 3a/1a9 PEAIBHOW KU3HU U NPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C IPUMEHEHUEM MOJ00Us U TPUTOHOMETPUH (TIOJIB3YSICh, TA€ HEOOXOAUMO, Kallb-
KYJSITOPOM).

10 KITACC

(6-i1 rox 00yyenust Ha yposHe O0Q0)

[Tonp30BaTbCA METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B pellle-
HUM T€OMETPUYECKUX U NTPAKTUYECKUX 3a7a4.

Bnanerps NoHATHSAMU NMPAaBUIBHOTO MHOTOYI'OJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI yTW OKPY’KHOCTH M PaJUaHHOM MEPBI YIjla, YMETh BBIYMCIATH ILIOLIANb
Kpyra ¥ ero yacreu. IIJpuMeHsTh 1oiny4eHHbIe YMEHMS B IIPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (Miau LEHTpPhI) CUMMETpUU (UTYp, NMPUMEHSTH JABHKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasX.

[IprMeHATh MONy4YeHHBIE 3HAHUSA HA NPAKTHUKE — CTPOMTH MAaTEMaTHYECKHE
MOJENH ISl 3a/1a9 PEAIBHOU KU3HU U IIPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM MOAOO0US M TPUTOHOMETPUYECKHX (YHKIUH (MONb3ysCh, THE
HEO0OXO0JIUMO, KATbKYJISITOPOM).



7 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

TemaTuueckoe MIaHUPOBAHUE IO TEOMETPUH MPEACTABIECHO 110 roaam ooydenus (7—10 knaccsl).

OcHOBHBIE BUbI I€ATEILHOCTH O0YYAIOIINXCS IEPEUUCIIEHBI MPU U3YUYEHUHU KaXKJ10M TEMbI M HAIIPABJICHBI HA IOCTHXKEHHE
IUTAHUPYEMBIX pe3yJibTaToB oOyueHus. [lepeueHsb BUAOB AEATENBHOCTA MOXET OBITh PACIIMPEH WM COKPAILEH — C YYETOM BO3-
MOKHOCTEN U OTpaHUYECHHUI 00y4aromuxcs, 00yCIOBIEHHBIX CTPYKTYpO HapyLIEHUs IIPU MMATOJIOTUU CIIyXa.

OO011ee KOJIMYECTBO YacoB — 68 4acos.

Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

IIpocreiimine reomMer-
puuyeckue QUIypsl H
ux cBoiictBa. Hzme-
peHue  reomeTrpuye-
CKHX BeJu4HH (14 1)

[Ipocreliiue reoMeTpuyeckHe  OOBEKTHI:
TOYKH, MPSMBIC, JIy4Yd U YIJIbl, MHOTOYI'OJIb-
HUK, JIOMaHasl.

CMeKHBIE U BEPTUKAJIBHBIEC YIJIBL.

PaboTa ¢ nmpocTelmmuMu YepTexamH.
N3MepeHre NUHEWHBIX W YTJIOBBIX BEJIMYMH,
BBIUHCIIEHUE OTPE3KOB U YIJIOB.

[Tepumertp u miomags GUryp, cOCTaBIEHHBIX
U3 MPSIMOYTOJIbHUKOB.

B meuenue yuebnoeo coda: moHUMAaTh, IPUMEHATh B CAMOCTOSITEILHOM pe-
YH, BOCIIPUHUMATD (CIYXO3PUTEIHHO U/UIU HA CIIyX C YYETOM YPOBHS CITy-
XOpEUYEBOr0 Pa3BUTUSL O0YYAIOIIUXCSA) M JOCTATOYHO BHATHO U €CTECTBEH-
HO BOCIIPOM3BOJIUTH TEMATHUYECKYI0 M TEPMHHOJIOTHYECKYIO JIEKCHKY, a
TaKXe JIEKCHKY IO OpraHU3aly y4eOHOH NesTenbHOCTH. BhimonHsaTs ¢o-
HETHYECKYI0 3apsanKky. Vcronb3oBaTh MakTWIbHYIO (YCTHO-TAKTUIBHYIO
peub) B KaueCTBE BCIIOMOTATEIHLHOTO CPE/ICTBA OOIICHHUSI.

Ilo okonuanuu kasxcooi yueOHol uyemeepmu: BOCIPUHHMATh Ha CIyX U
BOCIIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY yUeOHOM
JTUCIUIUIMHBL, @ TAKKE JIEKCUKY 10 OpraHu3aIiy y4eOHOM e TeIbHOCTH.
DOopMyIMpPOBATH OCHOBHBIE IIOHATHS U ONPEICIICHMUS.

Pacnio3naBaTh M3yueHHBIE T€OMETpUYECKUE (PUTYpBI, ONpEAesaTh UX B3a-
HMHOC PACIIOJIOKCHHUC, BBIIIOJIHATD qepT'énc 10 YCJIOBHIO 3a1a1H.
[IpoBOaUTH MpOCTEIIINE MOCTPOCHHS C TOMOIIBIO LIUPKYJIS U TUHEUKH.
W3mepsaTs NTMHEMHBIE U YITIOBBIC BEJIMYUHBI TEOMETPUYECKUX U IIPAKTUYE-
CKHUX OOBEKTOB.

OnpenensaTh «Ha Ta3» pa3Mepbl peabHBIX 00BEKTOB, IPOBOJUTH IPyOyI0
OLICHKY UX pa3MepoB.

Pemrats 3ala4i Ha BBIYUCJICHUC NJIMH OTPC3KOB U BCIIMYUH YTJIOB.

Pemmats 3a1aun Ha B3aMMHOE PACTIONOKEHHE FTEOMETPUUECKUX UTYD.
[TpoBouTH KJIACCH(UKALMIO YTIOB, BHIYUCIATH JTUHEHHBIC M YTJIOBbIC Be-
JIMYMHBI, TPOBOAUTH HEOOXOIUMBbIE TOKA3aTEIbHbBIE PACCyKICHUS.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS TEOMETPHH.
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TpeyronbHuku (22 4)

[lonsiTHEe O paBHBIX TPEYroJbHUKAX M NeEp-
BUYHBIE TPEJCTABICHUS O PaBHBIX (KOHTPY-
SHTHBIX) ¢urypax. Tpu mpusHaka paBeHCTBA
TPEYTOJILHUKOB.

[Ipu3Haku paBeHCTBAa MNPSMOYTOIBHBIX Tpe-
yroabHUKOB. CBOWCTBO MEIMAaHBI MPSMO-
YTOJIBHOTO TPEYTrOJIbHUKA.

PaBHOOEIpeHHBIE W PaBHOCTOPOHHHUE Tpe-
yronbHUKH. [Ipu3HaKu U cBolicTBa paBHOOEI-
PEHHOTO TPEYTOJIbHUKA.

[IpotuB OombIIel CTOPOHBI TPEYTOJbHUKA
JIEKUT OONBIIHIA YTOJI.

[Ipocreiiine HepaBeHCTBA B TEOMETPUHU.
HepaBenctBo TtpeyronsHuka. HepaBeHcTBO
JIOMaHOM.

[IpsAMOyTONBHBIN TPEYTOIBHUK C yTJIOM B 30°.
[lepBble MOHATUS O JOKa3aTelbCTBaX B Ieo-
METPHH.

Pacnio3HaBath napel paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX UepTexkax (C yka-
3aHHMEM MIPU3HAKOB).

BreiBomuTh crencTBUs (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) M3 pa-
BEHCTB TPEYTOJIbHUKOB.

DopMyIHpOBaTh ONpPENENEeHUs: OCTPOYTOJIbHOIO, TYIOYTOJIBHOTO, MPSIMO-
YTOJILHOTO, paBHOOEIPEHHOT0, PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEK-
TPUCHI, BBICOTBI, MEIUAHBI TPEYTOJILHUKA; CEPEIUHHOTO IMEepIEeHAUKYIsIpa
OTpEe3Ka; MepUMETPa TPEYTOJIbHUKA.

dopMyIupoBaTh CBOICTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.
Ctpouth 4epTexH, peuarh 3a/1a4i ¢ IOMOIIbI0 HAXOXKJCHHUS PaBHBIX Tpe-
YTOJIbHUKOB.

[IpumeHsTh MpU3HAKKU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB B 3a/1a-
qax.

Hcnonp3oBathk MuQpoBBIE pECYPCHI Ul HCCIIEI0BAHUS CBOHCTB M3Y4aeMbIX
duryp.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS FEOMETPHH.

IMapajiesbHble NpPsi-
Mble, CyMMa YIJIOB
TpeyroJbHuka (14 4)

[TapamiensHble IpsiMbIe, UX CBOWCTBA, [IATHIN
noctynaTt EBkinna. Hakpect nexaiue, cooT-
BETCTBEHHBIE U OJHOCTOPOHHHUE YTJbl (00pa-
30BaHHBIC IIPU NEPECEYCHHM IapaJUIEIbHbIX
npsiMbIX cekyuiei). Ilpu3Hak mnapaenbHo-
CTH IPSIMBIX YEPE3 PABEHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOM IIPSIMOA.
CyMMa yrioB TpeyrojbHUKa U MHOTOYIOJIb-
HUKA.

BHemHue yriisl TpeyrojbHUKA.

DopMyIMpOBATH IMOHATUE NAPALIEIBbHBIX MPAMBIX, HAXOAUTH IPAKTHYE-
CKH€ IPUMEPBHI.

Wzydats cBONCTBaA yrioB, 00pa30BaHHBIX MPH MEPECEUCHUN NapaIeIbHBIX
MPSIMBIX CEKYIIEH.

HpOBO,Z[I/ITI: A0KAa3aTCJIbCTBa MapaJlUICJIIbHOCTHU [ABYX MPSAMBIX C IMOMOIIBIO
YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX TPEThEH MPAMOIl.
Bpruucasate cymMmMy yIVIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.

Haxoauth uncnoBble 1 OyKBEHHbIE 3HAUYEHUS YTJIOB B T€OMETPUUECKHUX 3a-
Aadax € UCIIOJIb30BAHHUEM TCOPEM O CYMMC YTJIOB TPCYTIOJIbHUKA U MHOI'O-
YTOJIbHHKA.

3HAKOMUTBHCS C UCTOPUEN pa3BUTUS TEOMETPHH.

OKpyKHOCTb M KpYTI.
I'eomeTpuueckne 1mo-
crpoeHus (14 4)

OKpy>KHOCTb, XOPAbl U IHAMETPHI, KX CBOM-
ctBa. KacarenbHass k okpyxHocTH. OKpyk-
HOCTb, BnucaHHas B yroj. [lonstue o I'MT,
IIpUMEHEHUE B 3a1a4ax. buccekTpuca u cepe-

@opMyIMpPOBaTh ONPENEICHUS: OKPYKHOCTH, XOpPIbl, AMAMETpa M Kaca-
TEJIbHON K OKPY>KHOCTH. M3y4aTh UX CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTE-
KHU.

HccnenoBaTh, B TOM YHCJIE MCIOJB3Ys IM(POBBIE pecypchl: OKPYKHOCTB,
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JUHHBIN NEpHNCHAUKYJIAP KaK TI'€OMCTpHUYC-
CKHE MECTA TOYCK.

OKPY)KHOCTB, OIMMCAaHHAA OKOJIO TPECYTOJIbHU-
Ka. Bnoucannas B TPEYTOJbHUK OKPYIKHOCTD.
HpOCTCfIIlIPIC 3a1a4U1 Ha ITOCTPOCHHUC.

BIIMCAHHYIO B yIOJI; LIEHTP OKPY’KHOCTH, BIINCAaHHOW B yTOJI; PaBEHCTBO
OTPE3KOB KACATEIIbHBIX.

Hcnonb3oBate Meron I'MT nns nokasaTenbcTBa TEOPEM O NMEPECEUEHUU
OMCCEKTPUC YIJIOB TPEYTOJbHUKA U CEPEANHHBIX MEPIEHANKYJISAPOB K CTO-
pOHaM TpeyroJjibHUKa ¢ nomouso ['MT.

OBnaneBaTh TOHATUSMU BIIMCAHHOW M ONMUCAHHOM OKPY)XHOCTEH Tpe-
YTOJIbHUKA, HAXOJUTh LIEHTPBI ATUX OKPYKHOCTEH.

Pemate 0CHOBHBIE 3a7a4M HA MTOCTPOEHHUE: YIJIa, PABHOIO JAHHOMY; Cepe-
JUHHOTO NMEPIEHIUKYIIsIpa JAHHOTO OTpe3Ka; NMPsAMOM, MPOXOIALIEi uepes
JAHHYIO TOYKY U MEpPHNEHAMKYJSPHON JaHHOHM MpsAMOil; OMCCEKTPUCHI 1aH-
HOTO yIJIa; TPEYTOJIbHUKOB I10 Pa3JINYHBIM DJIEMEHTaM.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS TEOMETPHH.

O0o0IeHHe U cHCTe-
MATH3alUHUsA U3yYeHHO-
ro marepuaJja (4 4)

[ToBTOpeHne u 0000IIEHNE OCHOBHBIX IMOHS-
THI 1 METOAO0B Kypca 7 Kiacca.

Pemate 3amaun Ha OBTOpPEHUE, WIUTIOCTPUPYIOIIME CBA3U MEXKIY pa3iihy-
HBIMHU 4aCTSIMU Kypca.




8 KVIACC

OO011ee KOJIMYECTBO YacoB — 68 4acos.
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Tembl (TeMaTHUYECKHUE

OcHoOBHOe coep:KaHue

OcHOBHBbIE BHbI 1€ATEJILHOCTH 00y4aI0IIMXCS

0J10KH/ MOy 1H)
YeTbIpéxyrojabHUKH [TapannemorpamMm, €ro NpuU3HAKH U CBOU- | B meuenue yyeOHo20 200a. IOHUMATh, MPUMEHSITh B CAMOCTOSITEIILHON peyH,
(15 4) cTBa. YacTHble cilydyau MapajjieiorpaMMOB | BOCTIPUHUMATDH (CIIyXO3pUTENbHO W/WIK Ha CIyX C YYETOM YPOBHsSI ciyXopede-

(IpsIMOYTONBHUK, pOMO, KBaJapar), UX MpHU-
3HaKW W cBoMcTBa. Tpamerus. PaBHOOOKas
U TIPSIMOYTOJIbHAS TPATICIINH.

YnBoenne wmenuanbl. lleHTpanbHas CcuUM-
METpHUs.

BOT'0 pa3BUTHUSI OOYYAIOMIMXCS) U JOCTATOYHO BHSATHO M €CTECTBEHHO BOCIIPO-
U3BOJUTH TEMATUYECKYIO M TEPMUHOJIOTUYECKYIO JIEKCUKY, a TAKXKe JIEKCHUKY 10
OpraHu3ani y4eOHOW NesTeTbHOCTH. BBINONHATH (DOHETHYECKYIO 3apsiKy.
Hcnonb30BaTh JaKTWIBHYIO (YCTHO-IAKTHIBHYIO PE€4b) B KayecTBE BCIIOMOIa-
TENTBHOTO CPEJICTBA OOILICHUSI.

Ilo oxonuanuu kasxcoou yuyeOHOU uyemeepmu: BOCIPUHUMATH Ha CIyX U BOC-
MPOU3BOJIUTH TEMATHYECKYIO U TEPMUHOJIOIMYECKYIO JIEKCUKY Y4eOHOW TUCIIH-
TUTMHBI, a TAKXKE JIEKCUKY 110 OpraHu3aluy y4eOHO! AesITeTbHOCTH.
N300paxaTh U HAXOAUTh HA YEPTEKAX YETHIPEXYTONBHUKH PA3HBIX BUIOB U UX
AIIEMEHTHI.

®opmMynupoBaTh ONpeNeNIeHus: MapajuieiorpaMma, MpsMOyrojibHHKa, pomoa,
KBajipaTa, Tpaneuuu, paBHOOOKOH Tpareuu, NpsMOyroJbHOU Tparneluy.
Jloka3pIBaTh M HCIIOJIB30BATH MPU PELICHUU 3a7ad MPU3HAKU M CBOICTBA: ma-
paiienorpamma, NpsMOYTrojibHUKa, poM0Oa, KBajpaTa, Tpameruu, paBHOOOKOM
Tpaneuuy, IpsMOYyToJIbHON TpaneuH.

[TpuMeHsTh METOM yABOGHUSI MEAUAHBI TPEYTOJILHUKA.

Hcnonb30BaTh IUQPOBBIE PECypChl IJIsi UCCIEAOBAHHS CBOHCTB M3y4aeMbIX
¢buryp. 3HAaKOMUTBCS C UCTOPHUEH PAa3BUTHUS TCOMETPHUH.

Teopema ®ajsieca u
TeopeMa 0 NMPONOPUHU-
OHAJIHBIX OTpe3KaXx,
NMo00HbIE TPEYroJb-
HUKH (20 4)

Teopema daneca u Teopema 0 MPONOPLIHO-
HaJIbHBIX OTPE3KAX.

Cpenusist TMHUS TPEYTOJIbHUKA.

Tpanenus, e€ cpeHss JINHUS.
[IponopumoHanbHble OTPE3KH, MOCTPOCHHE
YeTBEPTOrO MPOMOPLHOHATIBHOTO OTPE3KA.
CBoiicTBa 1IEeHTpa Macc B TPEYTOJbHHUKE.
ITogoGubIe TpeyronpHuku. Tpu mnpu3HaKa

IIpoBOANUTE MOCTPOCHUS C MOMOLIBIO LUPKYJIA U JIUHEHKH C UCIIOJIb30BAaHUE
TeopeMbl Daseca ¥ TEOPEMBI O MPONIOPLHOHAIBHBIX OTPE3KaX, CTPOUTh YETBED-
TBIN IIPOIIOPLIMOHAIIBHBIN OTPE30K.

IIpoBOAMTE OKA3aTENBCTBO TOTO, YTO MEAMAHBI TPEYTOJIBHUKA IEPECEKAIOTCS
B OJIHOM TOYKE, U HaXOJUTh CBS3b C LICHTPOM MACC, HaXOJUTh OTHOILCHHE, B
KOTOPOM MEJUaHbI ACIATCSA TOUKON UX IIEPECECUCHHUS.

Haxonuth moo0HbIe TPEYTOIbHUKHA HAa TOTOBBIX YEPTEKaX C yKa3aHUEM COOT-
BETCTBYIOUIMX MPU3HAKOB MO100USI.
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o00Us TPEYTrOIbHUKOB.
IIpakTHueckoe MpUMEHEHNE.

Pemate 3amaun Ha 1Moj00HBIE TPEYTOJBHUKH C MOMOLIBIO CAMOCTOSITEIBHOTO
MOCTPOCHHS YePTEIKEH U HAXOKICHUS TTOJOOHBIX TPEYTOJILHUKOB.

[TpoBOIUTH OKA3aTEIbCTBA C UCIIOIB30BAaHUEM IPU3HAKOB MOA00US.
Jloka3pIBaTh TpU MpU3HAKa MOA00HS TPEYTOJIbHUKOB.

IIpuMeHATh MOIy4YEHHbIE 3HAHUSA IIPU PELICHUH I€OMETPUUECKUX U MPAKTUYE-
CKHX 3a7a4y. 3HAKOMMTbHCSI C UCTOPUEH pa3BUTHSI FTECOMETPHH.

Ilnomans. Haxo:xne-
HHe IUIoIaJAed Tpe-
YroJIbHUKOB U MHOIO0-

YIOJBHbIX ¢uryp.
Inomaagn mnoao0GHBIX
(buryp

(17 9)

[Tonsitre 06 001IEH TeOpHUH TUTOIIAIH.
®opMmyiibl A7 IUIOIAAN TPEYToJdbHUKA, Ma-
payutenorpamma. OTHOILIEHHE —IUIOIIAJEH
TPEYroJbHUKOB C OOIIMM OCHOBAaHHUEM WIIU
0o0111eil BEICOTOH.

Berunciienne momaneil  CIOKHBIX (QUTYP
yepe3 pa30MeHne Ha YacTu U JOCTPOCHHUE.
[Tnomanu ¢uryp Ha KiIeT4aToi Oymare.
[Tnomaau nonobHeIX ¢uryp. Berumcienue
wiomaned. 3agadyd C MPaKTUYECKUM CO-
nepxkaHueM. PemieHue 3aaad ¢ MOMOILBIO
METO]1a BCIOMOTIaTeIbHON IIOLIA/IH.

OBnazseBath MEPBUYHBIME MPEACTABICHUAMHI 00 00mIeil Teopun miomaayn (Me-
pBI), GOpMYITUPOBATH CBOMCTBA TIJIOMIA N, BBISICHATH WX HATJISTHBIN CMBIC]T.
BreiBoauth hopmyIibl IIIoaan napaiienorpaMmma, TpeyroibHUKa, TPAelun 13
(GopMyIIbI IITOIIAIHN IPSAMOYTOJIbHUKA (KBaapaTa).

BreiBoauTh GOpMyYITBI MIIOMIATN BEIMYKIOTO YETHIPEXYTOILHUKA Uepe3 JuaroHa-
JU | yTOJI MEXTy HUMH.

Haxoauts mmomanu ¢uryp, n300pakEHHBIX Ha KJIET4aTOW Oymare, UCHOIb30-
BaTh pa30MEHNE HA YaCTH U JOCTPOCHHUE.

Pa30Oupars mpumepbl UCHOIB30BAHUS BCIIOMOTATENBHOM IIIOMIAAHN IS perie-
HUS TEOMETPUIECKUX 3a/1a4. HaxomuTh mIomay mogo0HbIx GuUryp.
BbruncnsaTh miomaay pa3nudHblX MHOTOYTOJBHBIX (QUTYD.

Pemarp 3a/1auu Ha MJI0MA1b C TPAKTHYECKUM COJICPKAHHUECM.

Teopema IIudaropa u
HA4yaja TPHUTOHOMET-
puu (12 v)

Teopema [ludaropa, e€ moxazareabCTBO U
npumenenne. ObparHas Teopema Iludaro-
pa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHK-
IUA OCTPOro yriia, TPUTOHOMETPUYECKHE
COOTHOUIEHUS B MPSIMOYTOJIBHOM TPEYTOJb-
HUuke. OCHOBHOE  TPUTOHOMETPHUUYECKOE
TOXJIECTBO.

COOTHOIIEHHS] MEKTy CTOPOHAMH B MIPSIMO-
YrOJIbHBIX TPEYTOJbHUKAX C yriamMu B 45° u
45°; 30° u 60°.

JokasbiBaTh Teopemy [ludaropa, ucrnons3oBaTh €€ B NPAaKTUYECKUX BBIYHCIIC-
HUSX.

®opMynupoBaTh OINMpPENEICHUS TPUTOHOMETPUYECKHX (DYHKIMI OCTPOro yria,
IIPOBEPSATH UX KOPPEKTHOCTD.

BBIBOOUTE TPUTOHOMETPUYECKUE COOTHOLIEHUS B IPSIMOYIOJBHOM TPEYTOJib-
HUKE.

HccenenoBaTh COOTHOILIECHMST MEXAY CTOPOHAMU B IPSMOYTOJBHBIX TPEYIOJIb-
HUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

Hcnonb3oBath (GOpMyJIbl IPUBEIACHUS U OCHOBHOE TPUTOHOMETPUYECKOE TOXK-
JIECTBO JJIs1 HAXOXKACHUS COOTHOIIEHUI MEXAy TPUTOHOMETPUYECKUMHU (yHK-
LUSIMU Pa3JINYHBIX OCTPBIX YTJIOB.

ITpyMeEHATH NOJIy4EHHBIC 3HAaHUS U YMEHUS NPU PEIICHUH NIPAKTUYECKUX 3a/1a4.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TEOMETPHH.

O0o0menne wu3y4eH-
HOro MarTepuaJa (4 4)

[ToBTOpEHKME OCHOBHBIX MOHSATHUI U METOJIOB
KypcoB 7 # 8 KJIacCOB, 00001IEHIE 3HAHU.

Pematp 3a1aun Ha OBTOPEHUE, UILUTIOCTPUPYIOLIUE CBA3H MEXKAY Pa3IMuHbIMU
4acTsIMU Kypca.




9 KVIACC

OO011ee KOJIMYECTBO YacoB — 68 4acos.
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Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

Yriabl B OKPYKHOCTH.
Bnucanubie U onu-
CaHHbIE yeTbIpex-
YIrOJ1bHUKH. Kaca-
TeJbHbIE K OKPYKHO-
cru. Kacanme oxpyx-
Hoctei (16 4)

BrnucanHple W IEHTpalbHBIE YIUIBI, YIOJ
MEK]ly KacaTeIbHOW U XOPAOU. YTJIIbl MEXKIY
XOp/aMHU U CEKYIIHUMHU.

BrincaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHU-
KM, UX INPU3HAKU U cBoMcTBa. [IpuMeHeHue
3TUX CBOWCTB IPU PEUICHUH T€OMETPUYECKUX
3a/1a4.

B3aumHOe pacnonokxeHue IBYX OKpYKHO-
creil. Kacanue okpyxHocTeH.

B meuenue yuebnozo cooa: noHUMaTh, IPUMEHATh B CAMOCTOSITETILHON pe-
YH, BOCIPUHUMATH (CIIyXO3pUTEIbHO U /WM Ha CIyX C y4€TOM YpOBHS
CIIyXOpPEUeBOTO Pa3BUTHsI OOYYArOMIMXCS) M JAOCTATOYHO BHITHO U €CTe-
CTBEHHO BOCIIPOM3BOJUTH TEMAaTHUECKYIO U TEPMHUHOJIOTHUECKYIO JIEKCUKY,
a TaKkXe JIEKCHKY 10 OpTraHM3aliHh Y4eOHOW NesATeIbHOCTH. BBIMOTHATH
donernueckyro 3apsaky. Mcmonp3oBaTh MakTWIbHYIO (YCTHO-JAKTHUIBHYIO
peub) B KaUueCTBE BCIIOMOTATEIIHLHOTO CPEICTBA OOIICHHSL.

Ilo okonuanuu kasxcooii yueOHol uemeepmu: BOCIPUHHMATh Ha CIyX U
BOCTIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JICKCHKY Y4eOHOMH
JTUCIUIUIMHBL, @ TAKKE JIEKCUKY TI0 OpraHu3aIiy y4eOHOM e TeIbHOCTH.
@opMyIMpPOBATH OCHOBHBIE OMpPEACNICHUS, CBS3aHHBIE C YriaMu B Kpyre
(BMIMCAaHHBIN YTOJ, IEHTPATBHBIA YTOM).

Haxoautb BOucaHHbIE€ yTIIibl, OMUPAIONIUECS HA OAHY YTy, BBIYUCIATH Y-
JIbl C TMOMOIIBIO0 TEOPEMBI O BIUCAHHBIX yTJaX, TEOPEMbl O BIMCAHHOM 4e-
TBIPEXYTOJIBHUKE, TEOPEMBI O LIECHTPAILHOM YTJIE.

HccnenoBaTh, B TOM YUCIE C TIOMOIIBIO U(POBBIX PeCypcoB, BIHCAHHBIE
Y ONHMCAHHbIE YETHIPEXYTONBHUKHU, BEIBOAUTH UX CBOMCTBA U MPU3HAKHU.
Hcnonp30Bath 3TH CBOMCTBA M MPU3HAKU MPU PEIICHHUH 3a]1a4.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHycoB. Pemenme
TPeYroJabHUKOB (21 1)

OnpezneneHue TPUTOHOMETPUUECKUX (PyHK-
uuid yrnoB ot 0 mo 180°. Kocunyc u cunyc
IIPSIMOTO U TyHOro yria. Teopema KOCUHYCOB.
(O6o06mménHast) TeopeMa CHHYCOB (C pajuy-
COM OIHCaHHOM OKpy>kHOCTH). HaxoxxneHue
JUIMH CTOPOH U BEJIMYMH YIJIOB TPEYrOJbHH-
KOB.

dopmyna IOMAAN TPEYTrOJIbHUKA Yepe3 JBe
CTOPOHBI M yron Mexay Humu. Dopmyna
TUIOINAAM YEThIPEXYTOIbHUKA Yepe3 ero ama-

@opMyIMpOBaTh ONpPENENICHUs] TPUTOHOMETPUYECKHX (DYHKIMHA TYNIBIX H
IpsSIMBIX yTJI0B. BBIBOANUTE T€OpeMy KOCHHYCOB U TEOpEMY CHHYCOB (C pa-
JINYCOM OIHMCAaHHOW OKPYXHOCTH).

Pemats TpeyroiabHUKH.

Pemats mpakTuueckue 3afadd, CBOISIIMECS K HAXOXKACHHUIO PAa3IMUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.
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TOHAJIM U yTOJI MEXIy HUMH.
IIpakTHueckoe INpPUMEHEHHE
TEOPEM.

JOKa3aHHBIX

IIpeodpa3oBanmne mo-
nodousi. MeTpuyeckue
COOTHOIICHHUS B
okpy:xHocTH (12 4)

[TonsiTne 0 mpeoOpa3zoBaHUHU TTOTOOUSI.
CoOTBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX (Hu-
Typ.

TeopemMa 0 NpOU3BENCHHHM OTPE3KOB XOP[,
TeopeMa O IPON3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBajpare KacarenbHOH. [Ipumene-
HHE B PEIICHUH T€OMETPHUUECKUX 3a/1ad.

OcBanBaTh OHATHE TIPEOOPA30BAHUS TTOAOOHS.

HccnenoBaTh OTHOIIEHUE JTMHEHHBIX AJIEMEHTOB (UTYp MpH mpeoOpa3oBa-
HUK mofoOusa. Haxoauth mpumepbl Mogo0usi B OKpYyXKaromehd IeHCTBU-
TCJIIBHOCTH.

BBIBOIUTE METPHUYECKHE COOTHOIICHHS MEXKIY OTPE3KaMH XOPJ, CEKYIIHX
U KacaTeNbHBIX C HCIIOJIb30BAHMEM BIHMCAHHBIX YTJOB M MOJOOHBIX Tpe-
erJ'II)HI/IKOB.

Pemats reomerpudeckue 3a1auu M 3a1a4u U3 peajbHOU KHU3HU C UCIIOJNb-
30BaHMEM MOJJOOHBIX TPEYTOJILHUKOB.

Bekropsi (15 4)

Ormpenenenre BEKTOPOB, CIOXKEHHE U pas-
HOCTb BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
YUCIIO.

OU3NYECKUIT U TEOMETPUUYECKUN CMBICT BEK-
TOPOB.

PasnokeHne BekTOpa Mo IByM HEKOJUTHHEAp-
HbIM BekTOpaMm. KoopauHaTsl BekTopa.
CkansipHOoe TPOU3BEJIEHUE BEKTOPOB, €ro
MPUMCHCHUC U HAXOXIACHUA JJIMH U YTJIOB.
Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.
IIpuMeHeHHEe BEKTOPOB MJIA PEIICHUS 3a7ad
KMHEMAaTUKH U MEXaHUKH.

Hcnonb30BaTh BEKTOPHI KaK HAMPaBICHHBIE OTPE3KH, UCCIENOBATH TI'€O-
MEeTpUYEeCKUH (TIepemMerieHne) u Gu3ndeckuii (Cruaa) CMbICIBI BEKTOPOB.
3HaTh ONpEeEICHHUsI CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHUSI BEKTOpa HA
YHCIIO0, UCCIIEZIOBATh T€OMETPUUECKUI U (PU3HMUECKUN CMBICIIBI ATHUX OIepa-
1107078

Pemars reoMerpuueckue 3a/1aqul ¢ UCIOIB30BAaHUEM BEKTOPOB.
PacknagpiBaTh BEKTOP MO ABYM HEKOJUTUHEAPHBIM BEKTOpPaM.
Hcnonp30BaTh CKaJsipHOE MPOU3BE/IEHUE BEKTOPOB, BHIBOJUTH €TI0 OCHOB-
HbIE CBOWCTBA.

Bbruncnsite cymMMy, pa3HOCTh M CKaJIIPHOE MPOU3BEICHHUE BEKTOPOB B KO-
OpIMHATAX.

[TpuMeHsTh CKaJIipHOE MPOU3BE/ICHUE 71l HAXOXKJIEHUS IJIUH U YIJIOB.

O0o001IeHHe M cHuCcTe-
MaTH3alHUsA U3Y4YeHHO-
ro marepuaJja (4 4)

IToBTOpEHHE OCHOBHBIX INMOHATHA U METOJIOB
KypcoB 7 — 9 kitaccoB, 00001TIeHUE 3HAHUA.

Pewrats 3amaun Ha OBTOPEHUE, UUIFOCTPUPYIOLIUE CBA3U MEXAY pa3ind-
HBIMH 4acTsIMH Kypca.




10 KUIACC
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OO011ee KOJIM4eCTBO YacoB — 34 yaca.

Templ (0.10- OcHOBHOe coep:KaHue OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0IIMXCS
KH/MOYJIN)
JexapToBbl KO- | JlekapTOBBI KOOPAMHATHI TOUYEK Ha MIOCKOCTH. B meyenue yuebnoeo co0a: moHUMAaTh, MPUMEHSTH B CAMOCTOSITEIILHOM pe-
OPAMHATHI Ha | YpaBHEHUE NPAMOH. YTIIOBOM KOA(PHUIMEHT, TAHTEHC | Y, BOCIPUHUMATH (CIIyXO3pUTEIbHO W/WIH Ha CIIyX C Y4ETOM YpPOBHS CIIy-

miaockoctu (10 v)

yIjla HaKJIOHA, MapaJUIeJIbHbIE W NEPNEHIUKYJISIPHBIC
MIpsIMBIE.

VYpaBHeHHE OKpYyKHOCTH. HaxokaeHue KOOpIAUHAT
TOYEK NEPECEUECHMS] OKPYKHOCTH U MPSIMOMU.

MeTtox KOOpAMHAT NIPU PELICHUU TEOMETPUUECKHX 3a-
Jad.

Hcnonb3zoBanue meroga KOOPAWHAT B MPAKTUYECKUX
3a/1a4ax.

XOPEUYEeBOr0 Pa3BUTUS O0YYAIOIUXCS) U JOCTATOUYHO BHATHO M €CTECTBEH-
HO BOCIIPOM3BOJIUTH TEMATHYECKYI0 W TEPMHHOJIOTHYECKYIO JIEKCHKY, a
TaKXe JICKCHKY M0 OpraHM3allui y4eOHOH NesTeNbHOCTH. BhImonHATh ¢o-
HETHYECKYI0 3apsaKy. lcnonb3oBaTh IAKTHIBHYIO (YCTHO-TAKTUIIBHYIO
peyb) B KaUeCTBE BCIIOMOTaTeIbHOTO CPEJICTBA OOIICHHUSI.

Ilo oxonuanuu kadicoou yuebHoU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAMTH TEMAaTHYECKYIO M TEPMHHOJIOTUYECKYIO JEKCUKY Y4eOHOM
IUCLUIUINHBI, @ TAKXKe JEKCUKY IO OpraHU3aliK y4eOHOH e TeIbHOCTH.
OcBauBaTh NOHSATHE NPSMOYIOJbHOW CHUCTEMBI KOOPAMHAT, IEKAPTOBBIX
KOOpJMHAT TOYKH.

BbIBOIUTE ypaBHEHHE NPAMOU U OKPYKHOCTH. BBIACIIATH NOJHBIN KBaApaT
JUISL HAXOXKACHHS LIEHTPA U Palnyca OKPYKHOCTHU IO €€ ypPaBHEHHUIO.
Pemate 3a1a4n Ha HaXOXKJIECHHE TOYEK INEPECEUYCHUS MPSMBIX U OKPYKHO-
CTEH ¢ MOMOUIBIO METOJAa KOOPAHHAT.

Hcnonb30BaTh CBOMCTBA yII0BOTO KO3(PHIIMEHTa MPSAMOU MPH PEIICHUN
3a11a4, Ul OIPEIEIICHUS PACIIONOKCHUS IIPSMOM.

IIpuMeHATh KOOPAUHATHI IIPU PELICHUH F€OMETPUUECKUX U MPAKTHYECKUX
3aja4, JJ1s MOCTPOEHUS] MaTeMaTHUYECKHX MOJeNeil peanpHbIX 3a1ad («Me-
TOJ KOOPIUHAT).

[Tonp30BaThes A MOCTPOEHUS M UCCIIEAOBAHUM LHU(POBBIMU PECYPCAMHU.
3HAKOMMTHCS C UCTOPUEHN pa3BUTHS FEOMETPHH.

IIpaBuabHBIE

MHOI'0YT'0JIbHUKH.
JJIMHA OKpYXKHO-
CTH M IUIOIAJb
Kpyra. Beruucie-

IIpaBuibHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE HX DJIE-
MEHTOB. UKCIIO T ¥ UIMHA OKPYKHOCTU. JUIMHA 1yru
OKpyxHOcTU. Pannannas mepa yria.

[Inomans kpyra u ero 3J€MEHTOB (CEKTOPA U CErMEH-
Ta). Bpluncnenue miomaned Quryp, BKIIOYAIOMIMX

dopMyIUpoBaTh ONpesiesieHne MPaBHIbHBIX MHOTOYTOJILHUKOB, HAXOIUTh
UX 3JIEMEHTBHI.

[Tonb30BaTbcs MOHATHEM [UIMHBI OKPY>KHOCTH, BBEIEHHBIM C MOMOUIBIO
MIPaBWJIbHBIX MHOT'OYTOJIBHUKOB, ONpPENEATh YUCIO T, JJIUHY AYTH U pa-
JUAHHYIO0 MEpY yria.
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HHUe nJomanei (9

)

QJICMCHTHI Kpyra.

[TpoBoauTh Mepexoa OT paAaHHON MephI yIiia K TPaayCHON U HA000pOT.
Omnpenensrts mIoaab Kpyra.

BoeiBoauth ¢dopmynbl (B rpaayCHOW M paguaHHOW Mepe) IUis AJIUH IyT,
IJTIOIIAZEH CEKTOPOB M CETMEHTOB.

Boruncnsate miomanu Guryp, BKIIOYAIONMUX JIEMEHThI OKPY>KHOCTH (KpYy-
ra).

HaxoauTh niuomaay B 3a1a4ax peabHOM KU3HU.

JABusKeHust 1mioc-

IlonsTue o JABHXCHHH ITJIOCKOCTH.

Pa3Ouparh npumepbl, WUTIOCTPUPYIOIINE MOHITHS JBUKEHHS, LEHTPOB U

KocTH (7 4) [TapannenbHbli IepeHOC, MOBOPOT U cuMMeTpust. Ocu | ocel CUMMETpPHH.
U LIEHTPbl CHMMETPHH. DopMyIUpPOBaTh ONPEICIICHUS MTAPaJLIENIBHOIO IIEPEHOCA, TOBOPOTA U OCe-
IIpocreiimme NpUMEHEHN B PELLICHUH 3aad. BOM CUMMeETpuH. BBIBOAUTH HX CBOWCTBA, HAXOAUTH HEMOIBUKHBIE TOUKH.
HaxoauTb HeHTpsl U OCH CUMMETpUI NpocTerux puryp.
[IpyMeHsTh apaIeNbHbI NEPEHOC U CUMMETPHUIO IIPU PEILIEHUU T€OMET-
pUYECKUX 33514 (pa3dupath MpUMEpHI).
Vcnonp30BaTh A7l IOCTPOEHUS M UCCIIEOBAaHUM IM(POBBIE PECYPCHI.
IloBTOpEHME, IloBTOpEeHHE OCHOBHBIX MOHATHH M METOJOB KypcoB | BocnpuHuMarh (CayX03pUTEIbHO M/MIM Ha CIyX C Y4ETOM YPOBHS CIIyXO-
0000menue, cu- | 7-10 kmaccoB, 06001IEHNE U CUCTEMATH3AIMs 3HAHUH. | peueBOro pa3BUTUS 0OYUAIOIIMXCS) M ONEPUPOBATH CIEAYIOUMMHU TOHITH-
cTeMaTu3auus IIpocreiimme reomerpudeckre (GUIypbl M UX CBOH- | AMU: QUrypa, TOUKa, Mpsi- Masi, yroJl, MHOTOYTOJIbHUK, PABHOOEPEHHBIN 1
H3Yy4YeHHOro Ma- | cTBa. M3MepeHue reoMeTpu4eCcKux BEINYMH. PaBHOCTOPOHHUI TPEYrOJbHUKHU, NPSMOYIOJIbHBIA TPEYTOJIBHUK, MEANAHA,

TepuaJia (8 4)

TpeyroabHHUKH.

[TapansnenbHble ¥ NEPIEHIUKYISIPHBIE IPSIMBIE.
OKpyXHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOECHUS.
Yrnel B OKPYXXHOCTH. BrmcaHHblE U ONUCaHHBIE
OKPYXKHOCTH MHOT'OYT'OJIbHUKOB.

IIpsimast 1 OKpyKHOCTB. UeTbIpEXyroapHuky. Brican-
HBIE Y ONMCAHHBIC YETHIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana tpuronometpuu. Pemie-
HUE OOIIMX TpeyroapbHUKOB. [IpaBUibHBIE MHOIO-
YTOJIBHUKH.

[IpeobpazoBanus 1utockocTH. J[Bmxkenus. Ilomobwue.
Cummertpus. [nomans. Beruncnenue miomaaei.
[Tnomany monoOHBIX Guryp. BeKTopbl Ha TIOCKOCTH.
JlexapToBbl KOOPAMHATHI HAa INIOCKOCTH.

OuccekTpuca M BBICOTAa TPEYrojbHHMKA, MapajiesiorpaMM, poMO, MpsMo-
YIOJIbHUK, KBaApaT, Tpamlelus; OKPY>KHOCTb, KacaTelbHas, PaBEHCTBO U
nopobue Gpuryp, TpeyroabHUKOB; MAapaIEIbHOCTh U NEPIEHAUKYIISIPHOCTh
IPSIMBIX, YTOJI MEXAY NPSAMBIMU, CHMMETPHSI OTHOCUTEIBHO TOUKU U Mps-
MOM; IJIMHA, PACCTOSIHUE, BEJIMYMHA yTJIa, IUIOMAb, IEPUMETP.
Hcnonb3oBate GopMyIIbl: IEpUMETpa U IUIOLIAd MHOTOYTOJIbHUKOB, U~
Hbl OKPY>KHOCTH M IUIOWIAAN Kpyra, 00béMa MpsMOYIrojbHOIO Mapaierne-
nunena.

OnepupoBaTh MOHATUSAMU: MPSMOYTOJbHasi CUCTEMAa KOOPAMHAT, BEKTOD;
WCIIOJIb30BaTh 3T MOHATHUSA Ul IPEACTABICHUS JaHHBIX U PELICHMs 3aad,
B TOM YHCJIE€ U3 JPYTUX YUYEOHBIX MIPEIMETOB.

Pematp 3a1a4un Ha MOBTOPEHUE OCHOBHBIX MOHATHN, HIUIIOCTPALIUIO CBA3EH
MEX/1y pa3IMYHbIMH YacTsMU Kypca. BeiOupats Meton ams pelieHus 3aaa-
yy. PemaTe 3a1a4u U3 NOBCEIHEBHOM KU3HHU.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» B 7-10 KNTACCAX

MOSCHUTEJIbBHASA 3AIINCKA

B coBpeMenHoM 1iupoBOM MHpE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT
BCE€ OOJIBIITYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHUS MPAKTHUYECKUX MPUIOKCHHUM, TaK
¥ UX pOJIM B 00pa3oBaHWH, HEOOXOIMMOM KaXKJIOMY 4YeJoBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xopolas 6a30oBasi OJArOTOBKA
B 00J1aCTH BEPOSTHOCTH M CTaTUCTUKH, TaKas MOJTOTOBKA Ba)KHA JJISI IPOIOJDKE-
HUs1 00pa30BaHMs U JIJISl YCTICTHOM MPOo(decCuOHATBLHON Kaphephl.

Kaxxnp1ii uenoBek MOCTOSTHHO MPUHUMAET PEIIEHUs Ha OCHOBE MMEIOIINXCS
y HEro JaHHbIX. A Juisi 000CHOBAHHOTO MPUHSATHS PEUICHUS B YCIOBUAX HEIOCTAT-
Ka Wi W30bITKa HHPOPMAIIMH HEOOXOAUMO B TOM YHCIIE XOPOIIO c(hOPMUPOBAH-
HOE€ BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

NMeHHO TI09TOMY OCTPO BCTaja HEOOXOIUMOCTh CPOpMUPOBATEH Y 00ydaro-
mMXCsl PYHKIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B c€0sl B KAYECTBE HEOTh-
eMJIEMOI COCTaBJISIONICH YMEHHE BOCHPUHUMATh U KPUTHYECKH aHAIU3HPOBAThH
uHGOpPMAIUIO, MPEACTABICHHYIO B Pa3iMYHbIX (QopMax, MOHUMATh BEPOATHOCT-
HBI XapaKkTep MHOTUX pPeallbHBIX MPOIECCOB M 3aBUCHMOCTEH, MTPOU3BOIUTH MPO-
CTEeHIIINE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU MIPHHIIANIAMHU cOOpa, aHaIn3a u
MPEICTaBICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBAa M TOCYyJapcTBa
npuoOIIaeT 00yJaromuxcsi K OOIMIECTBEHHBIM HMHTEpecaM. M3ydueHne OCHOB KOM-
OMHATOPUKU Pa3BUBAET HABBIKM OpPTaHM3AIMU Mepedopa M mojcyéTa 4nciia Bapu-
aHTOB, B TOM YHWCJI€ B NPHUKJIAJAHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3gaét MaTemMaTHuecKuil pyHAaMeHT Uit POpMHUPOBAHUS KOMIIETCHIINN B
obnmactu mHPOPMATUKU U TUGPOBBIX TexHONOTUH. [Ipyn M3ydeHNN CTaTUCTUKHU U
BEPOATHOCTH O0OTALIAIOTCS MPEACTABICHUSI O0yUYaIOIUXCS O COBPEMEHHOM Kap-
TUHE MHpa ¥ METOJIaX €ro MCCIenoBaHus, GopMHUpyeTCs MOHUMAHNUE POJH CTaTH-
CTHKM KaK UCTOYHHKA COIMAIBbHO 3HAYMMON WH(GOPMAIMU W 3aKJIabIBAIOTCS OC-
HOBBI BEPOSTHOCTHOTO MBIIIICHUS.

B cooTBeTcTBHM C JaHHBIMH IIENISIMA B CTPYKType MPOrpaMMbI y4eOHOTO
Kypca «BeposTHOCTh U CTAaTHCTHUKA» OCHOBHOTO OOIIETr0 0O0pa3oBaHUs BbIICICHBI
CIIEyIOIINE CoAepkKaTelbHO-MeTonu4Yeckue nuann: «l[IpencraBneHne MaHHBIX U
omucaTelbHasl CTAaTUCTUKA», «BeposSTHOCTB», «DIEeMEHThl KOMOWHATOPUKI,
«BBenenue B Teoputo rpadoBy.

Conepxxanue nuHun «lIpencraBieHue MaHHBIX W OMUCATENbHAs CTATUCTH-
Ka» CIy>)KHUT OCHOBOMW /it (OpMHUPOBAHUS HABBIKOB palbOThl ¢ mHMOpMAIUE: OT
YTEHUS U HMHTEpIpeTarui uH(OpMAaIuu, PEICTaBICHHON B TaOnmuIax, Ha aua-
rpaMMax ® rpadukax, 10 cOopa, MpeACTaBICHUS U aHAJINW3a JAHHBIX C MCIOJIb30-
BaHUEM CTATUCTHUECKUX XapaKTEPUCTHK CPEAHUX U paccemBaHus. Paboras ¢ man-
HBIMH, OOYYarOIIHeCs] Y4aTCs CUYUTHIBATh U WHTEPIPETUPOBATH JaHHBIC, BBIIBU-
raTh, apryMEHTHUPOBATh U KPUTHKOBATH MPOCTEUIITNE TUITOTE3bI, Pa3MBIIUIATh HAJT
dakTopamMu, BBI3BIBAIONIMMHU H3MEHYMBOCTh, W OIICHMBATh MX BIUSHHUC Ha pac-
CMaTpUBaeMbIe BEIMIMHBI U MPOIIECCHI.
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NHTynTHBHOE NpPENCTABICHUE O CIYyYalWHOW W3MEHYMBOCTH, MUCCIEAOBAHUE
3aKOHOMEPHOCTEN M TEHJCHLIMM CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM ISl H3y4e-
HUS TEOPUU BEPOATHOCTEMN. bonbl10o€ 3HaUYEHHE UMEIOT NPAKTUYECKUE 3a1aHUs, B
YACTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa MpaBIoNo100Ms CIy4yailHOTO CO-
obrTus. Ilpyu u3yuenun yueGHOro Kypca o0yyarouiecst 3HakOMATCs ¢ IpOCTeNIIn-
MU METOJIaMH BBIYMCIICHHSI BEPOSATHOCTEN B CIy4alHBIX dKCIEPHUMEHTAX C PaBHO-
BO3MOXXHBIMH 3JIEMEHTAPHBIMU MCXOJaMH, BEPOATHOCTHBIMHU 3aKOHAMM, I103BOJISI-
IOUMMHM CTaBUTh U pelaTh OoJiee CIOXKHbIE 3aJaud. B y4eOHbI Kypc BXOIAT
HaYyaJIbHbIE NIPEJICTABIICHNS O CIIyYalHBIX BEJIWYMHAX U UX YHUCIOBBIX XapaKTEpH-
CTHKaXx.

B pamkax yueOHOro Kypca OCYILIECTBIISIETCS 3HAKOMCTBO OOYyYarOLIUXCS C
MHO>ECTBAMU M OCHOBHBIMH OIIEPALMSMH HaJ MHOYKECTBAMH, PacCMaTPUBAIOTCS
IIPUMEPBI TPUMEHEHMS JUIS PEIICHUS 3a1a4, 4 TAK)KE HUCIOJIb30BAaHNs B IPYTUX Ma-
TEMaTHYECKHUX Kypcax v y4eOHBIX MpeaMeTax.

B 7-10 knaccax uzyvaercst yueOHblil Kypc «BeposiTHOCTh U CTaTUCTHKA», B
KOTOPBIM BXOZAT pasgensl: «lIpeacraBieHne NaHHBIX W OMMCATENbHAs CTATUCTH-
Ka», «BepoaTHOCTh», «DJIEMEHThl KOMOMHATOPUKN», «BBeneHne B TEOPHUIO Ipa-
dhoBy.

COJIEP)KAHUE OBYUYEHUSA
7 KUIIACC
(3-i1 rox 00y4yenusi Ha yposue O0Q0)

[IpencraBnenre JaHHBIX B BUJE TAOJHII, AHArpamMM, rpauKoB. 3aroTHEHHE
Ta0JINIl, YTEHUE W TOCTPOEHUE TuarpaMm (CTOJOMKOBBIX (CTONOYATHIX) U KPYTO-
BbIX). UTeHme rpadikoB peaabHBIX MporieccoB. M3Bneuenrne nHGOpMaINK U3 THA-
rpaMM | TaOJHI], UCTIOJIB30BAHUE U UHTEPIIPETAINS TaHHBIX.

OrnucartenpHasi CTaTHCTHKA: CpelHEe apu(PMETHYECKOE, MEIuaHa, pa3max,
HauOoJbIlIee U HAMMEHbBIIIEE 3HAYEHUs Ha0opa YUCIIOBBIX AaHHBIX. [Ipumeps! ciy-
YallHOM U3MEHYUBOCTH.

CnyyaliHbIil SKCIIEPUMEHT (OMBIT) U CiaydaitHoe coObiTe. BeposiTHOCTh U
yactoTa. Pojb ManoBepoSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmecTBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenensb BepuinHbl. Ywucio pédep M cymmapHas
crenenb BepmuH. [IpencraBnenue o csizHoctu rpada. Llenmn u mukmsl. [Tyt B
rpadax. O6xon rpada (vitnepoB myTth). [IpeacraBienne o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3amayu ¢ moMoribio rpados.
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8 KUIACC
(4-i1 rox 00y4yenusi Ha yposue O00)

[IpeacraBnenuie NaHHBIX B BUAE TaOJIUL, 1UarpamMmm, rpa)ukoB.

MHOX€CTBO, 2JIEMEHT MHOKECTBA, MOJAMHOXKECTBO. Onepanuy HaJl MHOXKe-
CTBaMHU: 00bEMHEHNUE, NTepeceyeHune, JonoaHenue. CBoilcTBa onepanuil HaJl MHO-
YKECTBAMU: MEPEMECTUTEIBHOE, COUYETATEIBHOE, PACIIPEIETUTEIbHOE, BKIKOUEHHUS.
Hcnonb3oBanue rpaguueckoro MpecTaBIeHUs MHOXKECTB JJIS ONMUCAHUS peaib-
HBIX NPOLIECCOB U SIBJICHUM, ITPU PELIEHUU 3a/1a4.

N3mepeHne paccemBaHus NaHHbIX. [(ucriepcust U cTaHAAPTHOE OTKIOHEHUE
YHICIOBBIX HA0OpOB. J[narpamMmMa paccenBaHus.

DneMeHTapHbIe COOBITHS ciydaiiHoro ombiTa. CiydaitHbie coObiTHs. Bepo-
ATHOCTU COOBITUH. OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
Cnyuaiinbiii BbIOOp. CBSI3b MEXKIy MaJIOBEPOSITHBIMH M MPAKTUYECKU JOCTOBEP-
HBIMH COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

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

[IpeacraBnenuie NaHHBIX B BUAE TaOJIUL, 1UarpamMmm, rpa)ukosB.

JlepeBo. CBOMCTBA AEPEBBEB: €AMHCTBEHHOCTh IMYTH, CYLIECTBOBAHUE BUCS-
Yyeil BepIIMHBI, CBSI3b MEXK/Ly YHCIIOM BEpIIMH U yucioM pédep. [IpaBuiio ymHoxe-
Hus. Pemenue 3a1a4 ¢ moMonibio rpados.

[IporuBonosnoxueie coObiTus. Juarpamma Oitniepa. OObeuHEHUE U TIEepe-
ceyenune coObiTuii. HecoBMecTHbie coObiThsA. DopMysia CIOKEHHSI BEPOSITHOCTEH.
VYcnosHas BepositHOCTh. [lpaBuno ymuoxenusi. HeszaBucumbie coOwitus. [lpen-
CTaBJICHHME DKCIIEPUMEHTA B BUJIE epeBa. Pelienue 3a1a4 Ha HaX0XKACHUE BEPOAT-
HOCTEM € IMOMOILBIO JAEPEBa CIIyYalHOIO SKCIIEPUMEHTA, JUarpaMm Diliepa.

[TepectanoBku u dakropuan. CoueTanusi ¥ YUCIO codeTaHUil. TpeyroabpHUK
[Tackaisa. Pemenue 3a1a4y ¢ HCHOJAB30BAHUEM KOMOMHATOPUKH.

10 KITACC
(6-i1 rox 00y4enusi Ha ypoBHe O00)

[IpeacraBnenure JaHHBIX B BUAE TaOJMll, AUArpamM, rpaukoB, UHTEpIIpe-
Talus JaHHbIX. YTeHHEe U MOCTPOEHUE TAOIHILL, TUarpaMm, rpa)uKoB 10 peabHbIM
JAHHBIM.

I'eomerpuyeckas BeposTHOCTb. CiyudaliHbIH BBIOOp TOUKH W3 (PUTYypbl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'U OKPY>KHOCTH.

UcnsiTanue. Ycenex u Heygada. Cepust ucnbeITaHuid 10 nepsoro ycnexa. Ce-
pust ucnbiTanuii bepuynnu. BepositHocTn coObITHiA B cepun ucnbiTanuid bepry-
JIN.

CnyyaiiHasg BelMYMHA W paclpeleleHue BeposiTHOCTeW. MaremaTudyeckoe
oxuaanue u aucnepcus. [IpuMepsl MaTeMaTUYeCcKOro OXKUAaHUs KaK TEOpeTHde-
CKOT'0 CpPEIHEro 3HAa4€HWs BEJIMYMHBI. MaTeMaThdecKoe OXWIAHWE U JTUCIEPCHUs
CIIy4YallHOW BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUM UCIIBITAaHNK bepHymmy.

[Tonsatue o 3akoHe O0NBIIKX yKcesl. M3mMepeHrue BepOosSTHOCTEH ¢ TOMOIIBIO
yacToT. Posib 1 3HaueHue 3aKoHa OOJBIIMX YUCEN B IPUPOJIE U OOILECTBE.
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HPEIMETHBIE PE3YJIBTATHBI

OcBoenune yueOHOTO Kypca «BeposTtHOCTh m cratucTukay B 7—10 kimaccax
JIOJDKHO 00€ecTeunBaTh JOCTIKEHUE YKa3aHHBIX HHMXKE MPEIMETHBIX o0pa3oBa-
TEJIbHBIX PE3yJIbTATOB.

7 KIIACC

Yurarh uHPOpMalLIMIO, MPEACTaBICHHYI0 B TaOMuIaX, Ha JUarpaMmax,
NPEACTaBIATh JAaHHBbIE B BHUJE TaOIHI], CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuaTkie) U KpyroBble) O MaccuBaM 3HAYEHUH.

OnuceiBaTh U MHTEPIPETUPOBATH PEATBHBIE YMCIIOBBIE JIAHHBIEC, IPEACTAB-
JICHHBIC B Ta0JIMIAX, HA JUarpaMMax, rpadukax.

Hcnonb30BaTh 111 ONMMCaHMUS NAHHBIX CTATUCTHUYECKUE XAPAKTCPUCTUKHU:
cpennee apupMeTuyecKoe, MearuaHa, HanOoIbIlIee U HAUMEHbIIIEe 3HAUYCHUS, Pa3-
Max.

HmeTs mpezcTaBieHue O CIy4aiiHON M3MEHUYMBOCTH Ha IpuUMepax IeH, (u-
3UYECKUX BEJIIMYUH, AHTPOMOMETPUYECKUX TAHHBIX, UMETh MPEACTABICHUE O CTa-
TUCTUYECKON YCTONYUBOCTH.

8 KNIACC

N3BnekaTs 1 npeoOpa3zoBbIBaTH WH(POPMAIIHIO, MPEICTABICHHYIO B pa3iny-
HBIX MCTOYHHMKAX B BUJE TaONUI, quarpamMm, rpadmkoB, MPEACTaBISATh JAaHHbIE B
BUJIC TaOJUII, JUArpaMM, Tpa(uKOB.

OnuceiBaTh aHHBIE ¢ MOMOIIBK CTATUCTUYECKUX IOKA3aTeNIe: CPeIHUX
3HAY€HU U Mep paccenBaHus (pa3max, JUCIIEPCHs U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 94acTOTHI YMCIIOBBIX 3HAYEHUN W YaCTOTHI COOBITUI, B TOM UYHUCIIE
0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUH.

Haxonutb BeposSITHOCTH CITyYaiiHBIX COOBITHUI B OMBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OMBITAX C PABHOBO3MOXKHBIMH SJIEMEH-
TapHBIMU COOBITHSIMU.

9 KIIACC

N3BnekaTh 1 npeoOpa3zoBbIBaTh WH(POPMALINIO, MPEICTABICHHYIO B pa3iny-
HBbIX UCTOYHHMKAX B BHJIE TAOJIMI], AUArpaMm, IpauKoOB, MPEACTABIATh JaHHBIC B
BUJI€ TaOJUII, JUArpamm, rpaduKoB.

Hcnonb3oBaTh rpaduyeckue MOJETU: JIEPEBO CIYyYaHOIO SKCIEPUMEHTA,
ayarpamMMbl Diliepa, YucioBas mpsmasi.

OnepupoBaTh NOHATUSAMH: MHOXKECTBO, IMOAMHOXKECTBO, BBIIOJIHATH OIEpa-
MU HaJ MHOXXECTBaMU: 00beIUWHEHUE, TepeceueHre, TOMOJIHCHUE, TIEPEUUCIATh
DJIEMEHTBHI MHOXECTB, IIPUMEHATH CBOWCTBA MHOXKECTB.

Hcnonb3oBaTh rpadguyeckoe MpECTABICHUE MHOXECTB U CBSI3€H MEXIy
HUMU ISl OIIUCAHUS MPOLIECCOB U SIBIICHUU, B TOM YHUCJIE IPU PELICHUU 3a1a4 U3
JIPYTUX YICOHBIX MPEIMETOB U KyPCOB.

10 KUIIACC

N3BnekaTh 1 npeoOpa3oBbIBaTh WH(POPMAIIHIO, MPEICTABICHHYIO B pa3iny-
HBbIX UCTOYHHMKAX B BHJIEC TaOJIMI], AUArpaMm, IpauKoB, IPEACTABIATh JaHHBIC B
BUJI€ TaOJUII, JUarpamm, rpauKoB.
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Pemiats 3aaum OpraHuM30BaHHBIM NEPEOOPOM BAPUAHTOB, & TAKXKE C HC-
MOJIb30BAHUEM KOMOMHATOPHBIX IPABUJI U METOIOB.

Hcnonb3oBaTh omnucaTelbHbIE XapaKTEPUCTUKU JJIsi MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YUCJIE€ CPEJIHUE 3HAUEHHUSI U MEPbI PACCEUBAHUSL.

HaxoauTe 4acToThl 3Ha4€HUN M YaCTOTHI COOBITHS, B TOM YHUCJE MOJb3YsCh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHUH.

Haxonuth BepOsSTHOCTH CIIy4ailHBIX COOBITHI B M3YYEHHBIX OMNBITAX, B TOM
YHCJIe B OMBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX HC-
NBITAHUI 1O IEPBOTO yCI€Xa, B CEPUSAX UCIbITaHUN bepHyn.

HNwmets nipencraBieHue O CIydallHOM BEJIIMYMHE U O PACIIPEICIICHUU BEPOST-
HOCTEH.

Nmeth mpencraBieHre 0 3aKOHE OOJBIIUX YHCEN KaK O MPOSBICHUU 3aKO-
HOMEPHOCTH B CIIy4yalHOW M3MEHUYMBOCTH U O POJIA 3aKOHA OOJBIINX YUCEN B MPHU-
pojie 1 OOIIECTBE.



7 KIIACC

TEMATHYECKOE IINTAHUPOBAHUE

Tematnueckoe MIaHUPOBAHME MO NUCHUIUIMHE «BEpOsITHOCTh M CTaTUCTHKA» MPEACTaBICHO Mo rogam oodyuenus (7-10
kJjacchl). OCHOBHBIE BU[IbI I€ATEILHOCTH OOYYAIOIIMXCS MEPEYUCIICHBI MIPU U3YYEHUH Ka)KO0M TeMbl W HaIpaBJeHbl HAa TOCTH-
KEHUE TUIAHUPYEMBIX Pe3yJIbTaToB 00yueHus. IlepeueHb BUIOB AESATENBHOCTA MOXKET ObITh PACHIMPEH UM COKpPAILEH — C yué-
TOM BO3MO>KHOCTEW U OrpaHUYeHUI 00ydaromuxcs, 00yCIOBICHHBIX CTPYKTYpOM HapyLIEHUs TPU MAaTOJOTUHU CIyXa.

OO011ee KOJIM4eCTBO YacoB — 34 yaca.

Tembl (TeMaTHYe-
cKHe 0JI0KH/MOYJIH)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4aI0IIMXCS

IIpencraBienue
AaHHBIX (7 1)

[IpencraBnenue naHHbix B Tabmumax. [Ipax-
TUYECKHE BBIYHCIEHUS MO TaOJIMYHBIM JIaH-
HbIM. V3BlIeueHNE U WHTEpIIpETays TaOIuy-
HbIX naHHBIX. [IpakTnyeckas padora «Tabmu-
IBD».

I'padmueckoe npeacTaBieHre TaHHBIX B BUEC
KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOYATHIX) IHa-
rpaMM. YTeHHE U TMOCTPOCHHUE JUArpaMM.
[Mpumepbr  meMorpaduyecKux  auarpamm.
[IpakTrueckas padota «/{uarpamMmbny.

B meuenue yuebnoeo 2oda: MOHUMATh, TIPUMEHSTh B CAMOCTOSITEIILHON PEYH,
BOCIIPHHUMATH (CITyXO3PHTEIBHO W/WIM HA CIIyX ¢ YU4ETOM YPOBHS CIIyXopede-
BOTO Pa3BHUTHUS O0YYAIOIINXCs) M JIOCTATOYHO BHSTHO M €CTECTBEHHO BOCIIPO-
U3BOAUTH TEMATHYECKYIO M TEPMUHOJIOTHIECKYIO JICKCHKY, & TAKIKE JIEKCUKY T10
OpraHM3aluK Y4eOHOW NesITeNbHOCTH. BBIMONHATE (OHETHYECKYIO 3apsiKy.
HWcnonp3oBath JaKkTWIBHYIO (YCTHO-JAKTHJIBHYIO Peub) B KadeCTBE BCIIOMOTa-
TENBHOTO CPEJICTBA OOILICHUSI.

Ilo oxonuanuu Kaxicoou yueOHOU yemeepmu: BOCIIPUHHMATh HA CIIyX W BOC-
NPOU3BOIUTH TEMATUYECKYIO M TEPMUHOJIOTUYECKYIO JICKCHKY y4eOHON JAMUCIIH-
IUTHHBI, 8 TAKXKE JICKCHKY 110 OpPraHU3aluH YIeOHO! IesITeIbHOCTH.

OcBauBaTh CIOCOOBI MPEACTABICHHS CTATUCTUYECKUX TAHHBIX M YHCIOBBIX
MAacCHBOB C ITOMOIIBIO TaOJHIl M AUArpaMM C HCIIOJIb30BAaHUEM aKTyaJbHBIX U
BA)XHBIX JIaHHBIX (eMorpapuuecKre JaHHbIC, TPOU3BOICTBO MPOMBIIIICHHON
¥ CeNTbCKOXO3IHCTBEHHON MPOTYKIUH, OOLIECTBEHHBIC M IIPHUPOIHBIC SBICHHS).
N3yyate MeTonbl pabOThl ¢ TAOJMYHBIMU M TPpaUUECKUMU MPEACTaBICHUSIMHI
JAHHBIX C TIOMOIIBIO IIU(POBBIX PECYPCOB B X0JI€ PAKTUYECKHUX PadOT.

OnucareabpHasi CcTa-
TUCTUKA (8 1)

Yucnoseie Habopsl. Cpennee apudmeruye-
CKOE.

Menuana yrcinoBoro Habopa. YCTOMYMBOCTh
Me/IUaHBI.

[IpakTuyeckas padora «CpeaHue 3HaUCHUS.
HauOosnbiee 1 HavMeHblllee 3HAYEHUs YHC-
joBoro Habopa. Pazmax.

OcBauBaTh MOHATHS: YUCIOBOM HAaOOp, Mepa IIEHTPAJbHON TEHACHUUHU (Mepa
IIEHTpa), B TOM YHUCJIE cpeaHee apuPMeTHIeCKOe, MeTHaHa.

OnuceiBaTh CTATHCTUYECKUE JTAHHBIC C TIOMOIIBIO CPEIHETO apru(hMETHIECKOTO
U Meauanbl. Penrate 3amaqmn.

W3ydaTh cBOICTBA CpEAHUX, B TOM YHUCIIE C TOMOIIBIO IIU(PPOBHIX PEeCypcoB, B
X0JI€ MPAKTHYECKUX PadoT.

OcBauBarh IOHATHL: HaHGOHBIHee 1 HAUMCHBIIIEC 3HAUYCHHUSA YN CIIOBOT'O MaCCH-
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Ba, pa3max.
Pemarp 3aaun Ha BRIOOp CIOcOOa ONMMCAHUS JAHHBIX B COOTBETCTBHH C IPH-
POJION TAHHBIX U LEISIMHU HCCIIEI0BaHUSI.

CayuyaiiHass M3MeH-
YUBOCTH (6 1)

Crny4vaitHass W3MEHYMBOCTH (Tpumepsl). Ya-
CTOTA 3HAYECHUM B MacCUBE JaHHBIX. [ pynmnu-
poBKa. ['uctorpamMmmel.

[Ipaktuyeckass pabora «CiydaiiHasi H3MEH-
YUBOCTBY.

OcBauBath MOHATHS: YAaCTOTA 3HAYEHUI B MacCHUBE JTAaHHBIX, TPYNIHPOBKA JaH-
HBIX, TUCTOIr'paMMa.

Ctpouth U aHATU3UPOBATh TUCTOIPAMMBI, MOAOUPATH MOAXOIAIINM 1Iar Ipyn-
MUPOBKHU.

OcBanBaTh rpadudecKue MpPeCTaBICHUS Pa3HBIX BUIOB CIyYalHON W3MEHYH-
BOCTH, B TOM YHCJI€ C IOMOIIbIO HU(POBBIX PECYPCOB, B XO/€ MPAKTUYECKOM
paboTHI.

BBenenue B Teopuio
rpa¢os (4 1)

I'pad, Bepumna, pedpo. Ilpeacrasienue 3a-
nadyu ¢ nomotipio rpada. CreneHb (BajaeHT-
HOCTB) BepwuHbI. Yucio pédep u cymMmapHas
creneds BepmuH. [lenbs u nuki. Ilyte B rpa-
¢e. IIpencraBnenue o cBszHoctu rpaga. OO6-
xon tpada (ditnepoB myTth). Ilpencrarienwue
00 OpHEHTHPOBAHHBIX Tpadax.

OcBauBath noHsATHs: rpad, BepmmHa rpada, pedpo rpada, cTeneHp (BajJeHT-
HOCTbH BEPIIMHBI), ETb 1 UK.

OcBauBath MOHATHUSA: MyTh B rpade, 3iIepoB myTh, 00X01 rpada, OpUEHTHPO-
BaHHBIN Tpad.

Pemate 3a7auu Ha MOMCK CyMMBI CTETIEHEH BepUIMH rpada, Ha MOMCK 00xona
rpada, Ha TTOUCK MyTeH B OPUECHTUPOBAHHBIX Tpadax.

OcBauBath CIocoObI TPEACTABICHUS 3aJad U3 Kypca ainredpbl, T€OMETPHH,
TEOPHUHU BEPOATHOCTEH, IPYTUX MPEIMETOB C IOMOMIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LenH, (YHKIIMOHATBHBIE COOTBETCTBHS) Ha MPUMEpPAX.

BepositHOCTL M 4a-
CTOTa  CJYy4allHOTro
coObITHS (4 1)

Crny4aiiHeIi ONBIT W CIIy4ailHOE€ COOBITHE.
BepositHOoCTh M WacToTa coOBITHS. Ponb Ma-
JIOBEPOSTHBIX U TMPAKTUYECKU JTOCTOBEPHBIX
coObITHI B IpUpoie U B oOmiecTBe. MoHeTa u
WUTPAJIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.
[IpakTuyeckas pabota «YacToTa BBINAACHUS
opia.

OcBanBaTh MOHATHS: CITyYalHBIN OIBIT U CIIy4ailHOE€ COOBITHE, MaJIOBEPOSTHOE
Y TIPaKTHUYECKU JOCTOBEPHOE COOBITHE.

W3yyath 3HAYUMOCTH MaJOBEPOSTHBIX COOBITHI B HpHUpoJe M 00IlecTBe Ha
Ba)XXHBIX NpUMepax (aBapHM, HECUACTHBIC CIy4ad, 3alUTa MEPCOHAIBHOW HH-
dbopmaruu, nepeaadya TaHHBIX ).

N3yuath poiib KJIACCMUECKUX BEPOSTHOCTHBIX MOJENe (MOHETa, UrpajibHas
KOCTb) B TEOPHH BEPOSATHOCTEH.

HaGnronate ¥ M3y4aTh 4acTOTy COOBITUH B MPOCTBHIX KCIIEPHUMEHTaX, B TOM
YHCJIe C TOMOIIBIO IU(PPOBBIX PECYpPCOB, B X0J1€ NPAKTHUECKON pabOTHI.

O0o001mIeHue " cH-
creMaTu3anust M3y-
YEeHHOr0 MaTepuaJja
59

HpeI[CTaBJICHI/IG JaHHBbIX. OnucarenbHast cTa-
TUCTUKA. BEpOATHOCTH CIIy4aliHOTO COOBITHSI.

I1oBTOPATH NU3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amaun Ha MpeCTaBI€HHWE U ONMKCAHUE JAHHBIX C MOMOUIbIO M3Yy4eH-
HBIX XapaKTEPUCTUK.

OOcyXaTh MpUMEPHI CIyYalHBIX COOBITHN, MaJOBEPOATHBIX M TMPAKTUYCCKU
JTIOCTOBEPHBIX CIIy4YalHBIX COOBITHH, UX POJIM B IPUPOJIE U KHU3HH YEJI0 BEKa.
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Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

IHoBTOpeHue (4 1)

HpC[[CTaBJ'IeHI/IG JaHHBIX. OmnucarenbHas cra-
tuctuka. CriyyaitHas u3MeH4YHBOCTH. Cpen-
HUE YUCIIOBOTO HAbopa.

Crnyvaitaeie coObITHsA. BeposiTHOCTH 1 yacTo-
Tel. Kilaccuueckue Moaenu Teopuu BEpOsT-
HOCTEW: MOHETa U UTpasibHas KOCTb.

B meuenue yuebnoco cooa: mnoHUMaTh, IPUMEHSATH B CAMOCTOSTEIBLHOMN pe-
YH, BOCIIPUHUMATD (CITyXO3PUTEIHHO U/UIU HA CIyX C YYETOM YPOBHS CITy-
XOPEYEBOTr0 Pa3BUTHUS O0YUYAIONINXCS) M IOCTATOYHO BHATHO U €CTECTBEH-
HO BOCHPOU3BOJUTH TEMATHUUYECKYI0O M TEPMHHOJIOTHYECKYIO JIEKCUKY, a
TaK)Ke JICKCHKY 10 OpPTaHU3alUU y4eOHOU JesTeNbHOCTH. BBIMOTHATE ¢o-
HETUYECKYIO0 3apsaaky. lMcmonp3oBaTh AaKTWIBHYIO (YCTHO-AAKTHIBHYIO
peub) B KaUueCTBE BCIIOMOTATEIHHOTO CPEICTBA OOIICHHUSL.

Ilo oxonuanuu xadicooi yuebOHOU uwemeepmu: BOCTIPUHHMATh Ha CIyX H
BOCTIPOM3BOANTh TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JICKCHKY Y4eOHOMH
JTUCITUTIIMHBI, & TAK)KE JIEKCHKY 110 OpTraHu3aIii Y4eOHOU IeITeTbHOCTH.
[ToBTOPSTH U3YyYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUI.

Pemrats 3amaun Ha MPEACTABICHUE U ONMKMCAHUE JTAHHBIX C MOMOIIBIO U3Yy-
YEHHBIX XapaKTEPUCTHK.

Pemrats 3amaun Ha mpeacTaBiIC€HUE TPYNITUPOBAHHBIX JAHHBIX U OMUCAHUE
CIIy4allHOM U3MEHUYUBOCTHU.

Pemate 3amaun Ha omnpeneseHne 9acTOThl CIIyYalHbIX COOBITHH, 00CYXKIe-
HUE TPUMEPOB CIYUYalHBIX COOBITUIN, MAIOBEPOSTHBIX U MPAKTUYECKU JO-
CTOBEPHBIX CIIy4alHBIX COOBITHH, X POJIM B PUPOJIC U KU3HU YEITOBEKA.

OnucarejbHas CTATH-
ctuka. PaccemBanmue
JaHHbIX (7 4)

Otkiionenus. [ucnepcust yuciaoBoro Habopa.
CrangapTHOEe OTKJIOHEHHE YHCIOBOro Habo-
pa. Jlnarpammsbl paccenBaHUsI.

OcBauBaTh MOHATHSA: JAUCIEPCUS U CTaHAAPTHOE OTKJIOHCHHE, UCIIOJB30-
BaTh OTH XapaKTEPUCTUKH ISl OIIMCAHUS PACCCHBAHUS TaHHBIX.
BBII[BI/IFaTB THUIIOTE3bI 06 OTCYTCTBUU HJIM HAJIMYUU CBA3U IO JHUArpaMMaM
paccenBaHuUsI.

CTpOI/ITB AuarpaMMbl paCcCCUBAaHWA MO UMCIOIUMCA NAHHBIM, B TOM YHCJIC
C TIOMONIBIO KOMIIBIOTEPA.

Mmuo:xectBa (7 4)

MHuoxecTBO, MoAMHOXkeCTBO. Oneparuu Haja
MHOKECTBaMHU: OObEIUHEHHE, IepeceueHue,
JIOTIOJTHEHUE.

OcBauBaTh MOHATHSI: MHOKECTBO, DJIEMEHT MHOKECTBA, IOAMHOKECTBO.
BoinonusATe omepanuy HaJ MHOXKECTBaMHU: OOBEIWHEHHUE, MepecedyeHue,
JIOTIOTHEHHE.
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CaoiicTBa omepanuii HaJl MHOXKECTBaMU: Tie-
PEMECTHUTENIFHOE, COYeTaTeIbHOE, paclpeie-
JIATENLHOE, BKIIFOUECHH.

I'padmaeckoe mpeIcTaBICHIE MHOKECTB.

Hcnonb30BaTh CBOMCTBA: NMEPEMECTUTEIBHOE, COYETATEIBHOE, pacIpee-
JIUTENBHOE, BKIKOYECHUS.

Hcnonp3oBatek rpaduyeckoe npeacTaBieHue MHOXKECTB IPU OMMCAHUM Pe-
aJIbHBIX TPOLECCOB M SIBJICHUM, MpU PEIICHUU 334a4 U3 APYTUX yUeOHBIX
IIPEIMETOB U KYPCOB.

BeposiTHOCTB cay4aii-
HOro coobiTusa (11 4)

DOneMeHTapHble coObITHs. CiydaliHbIe COOBI-
TUs. braronmpusTcTByIONIUE dIIEMEHTapHbBIE
coOpITHs. BepositHocTH cOOBITHI. ONBITH €
PaBHOBO3MOXKHBIMHU DJIEMEHTAapPHBIMU COOBI-
tusimu. Ciy4aifHbIi BEIOOP.

[TpakTuueckas padora «OMBITHl C PaBHOBO3-
MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMID).

OcBauBaTh MOHATHUS: JIEMEHTAPHOE COOBITHE, CIydyallHOE COOBITHE Kak
COBOKYIHOCTb OJIaroNnpHUATCTBYIOIIUX 3JIEMEHTApHBIX COOBITHH, paBHO-
BO3MOXHBIE 3JIEMEHTapHBIE COOBITHSL.

Pemrate 3a1aun Ha BBIYUCIIEHHE BEPOSTHOCTEH COOBITHI 1O BEPOATHOCTSIM
3JIEMEHTapHBIX COOBITUI CITy4alfHOTO OIBITA.

Pemate 3ajaun Ha BBIYMCIICHHE BEPOSATHOCTEH COOBITHI B OMBITAX C paB-
HOBO3MOJKHBIMHU 3JIEMEHTAapHBIMUA COOBITHSIMH, B TOM YHCIIE C ITOMOIIBIO
KOMIIBIOTEPA.

[IpoBOANTH M M3y4YaTh ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH CO-
OBITHSIMU (C MCIOJB30BAaHUEM MOHET, UTPAJIbHBIX KOCTEH, Opyrux Moje-
JIei) B X0/ MPAKTHYECKOM pabOTHI.

O0o0meHne M cHCTe-
MaTH3alHUsA U3Y4YeHHO-
ro marepuaJja (5 4)

Hpe,Z[CTaBJIeHI/Ie JAaHHBIX. OmnucarensHas cTa-
THUCTHKA. BEpOSITHOCTD CITydaifHOTO COOBITHS.

[ToBTOPATH N3yuEHHOE U BHICTPAUBATh CHCTEMY 3HAHUIA.

Pemate 3amaum Ha MpeCTaBICHHE U ONHMCAHHUE JAaHHBIX C IMTOMOIIBIO H3Y-
YEHHBIX XapaKTEPUCTHUK.

Pemars 3amaun Ha HaXO0XKJCHHWE BEPOATHOCTH CIy4alHOTO COOBITHS (B
paMKax M3y4yeHHOTIO).
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Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoBHOe co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

IToBTOpenue (4 4)

Hpe,Z[CTaBJIeHI/Ie JAaHHBIX. OmnucarensHas cTa-
THUCTHKA. BEpOSITHOCTD CITy4aifHOTO COOBITHS.

B meuenue yuebnozo 20o0a: NOHUMaTh, IPUMEHSTH B CAaMOCTOSATEILHOM pe-
YH, BOCIPUHUMATH (CIyXO3PUTEIbHO M /WM HAa CIyX C Y4ETOM YpOBHS
CIIyXOpEYeBOT0 pPa3BUTUsI OOYYAIOMIMXCS) U JOCTATOYHO BHATHO M ecTe-
CTBEHHO BOCIIPOM3BOANTH TEMATHYECKYIO U TEPMHHOJIOTHYECKYIO JICKCHKY,
a TaKXke JIGKCUKY IO OpraHu3aliu y4eOHOW NesSTeTbHOCTH. BBIMOMHATH
doHeTnUecKyro 3apaaKy. lcmonp3oBaTh MAKTHUIBHYIO (YCTHO-IAKTHIIBHYIO
peub) B KaUeCTBE BCIIOMOraTeIbHOTO CPeICTBA OOIICHHSI.

Ilo okxomyanuu xasxcoou yueOHoU uyemeepmu. BOCHPUHHMATh HA CIyX H
BOCIIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY yUeOHOI
JMCIUITIMHBI, a TAKKE JISKCUKY 110 OpraHU3aliy YIeOHOU A TeTbHOCTH.
[ToBTOPATH N3yuEHHOE U BHICTPAUBATh CHCTEMY 3HAHUIA.

Pemate 3amaum Ha MpeCTaBICHHE M ONHMCAHHUE JAHHBIX C MTOMOIIBIO H3Y-
YEHHBIX XapaKTEPUCTHUK.

Pemare 3amaun Ha HaXO0XKJCHHE BEPOATHOCTH CIy4alHOTO COOBITHS (B
paMKax M3y4yeHHOTIO).

BBenenue B TeopuIo
rpadgos (6 1)

HepeBo. CBoiicTBa aepeBa: €IUMHCTBEHHOCTh
MyTH, CYLIECTBOBAHHWE BHCSIYEH BEPIIUHBI,
CBSI3b MEXKJIy YMCJIOM BEPIIMH W YUCIIOM DPE-
oep. [IpaBuno yMHOXKEHUS.

OcBauBaTh TOHATHA: JepeBO Kak rpad 0Oe3 IuKiIa, BUCAYAsS BEpIIMHA
(yucT), BETBB JIepeBa, MyTh B IEPEBE, TUAMETP JCpeBa.

N3ydaTh CBOMCTBa JepeBa: CYIIECTBOBAHUE BUCSYEH BEPIIMHBI, €IUH-
CTBEHHOCTb MyTH MEX]Y JABYMS BEPIIMHAMH, CBSI3b MEXK]Y UYHCIIOM BEp-
IIIMH ¥ 9UCIIOM pEdep.

PemaTte 3a1aun Ha MOUCK U MEPEUUCIIEHUE IYTEH B JE€PEBE, ONPEICICHUE
4yucia BepUIuH uin pédep B aepeBe, 00xoa OMHAPHOTO JepeBa, B TOM YHC-
JIe C IPUMEHEHUEM IpaBuIa YMHOXKEHHUSI.

Cayuaiinble cOOBITHS
(13 4)

[IporuBomonoxxkHoe coObiTHe. Jlmarpamma
Oiinepa. O0beuHEHNE U TIepeceueHne CoObI-
tuii. HecoBmecTHbie coObITHS. DopMyna
CJI0KeHHUs BeposTHOCTEN. IIpaBuino ymMHOXe-
HUSI BEPOSATHOCTEH. YCJIOBHAsi BEPOSTHOCTb.

OcBanBaTh MOHATHSA: B3aUMHO ITPOTHBOIIOJIOKHBIE COOBITHS, ONEpaliy Ha
COOBITUSIMH, O0BEIMHEHNE M TNepecedeHrue COObITHH, nuarpamma Duiepa
(Diinepa—Benna), cOBMECTHBIC 1 HECOBMECTHBIE COOBITHS.

N3y4ate TeopeMbl 0 BEPOSTHOCTH OOBEIMHEHUS IBYX COOBITUH ((OpMyIIbI
CJIO)KE€HHUS BEPOSTHOCTEN).
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HezaBucumbie  cobObiTus.  IlpencraBnenue
CIIy4ailHOro sKCIiepyMEHTa B BUJIE JIepeBa.

Pemate 3agaun, B TOM 4KClIe TEKCTOBBIE 3a/1aUl HA OMNPENIEICHUE BEPOST-
HOCTEHl OOBEIUHEHMS] W TEepPEeCcEeUeHUss COOBITHH C TOMOIIBI0 YHCIOBOU
npsIMOM, AUarpaMm Ditnepa, (GOpMyIIbI CII0KEHUS BEPOSITHOCTEH.
OcBauBaTh MOHATHUS: MPABUIIO YMHOKEHUS BEPOATHOCTEH, YCIOBHAs BEPO-
ATHOCTb, HE3aBHCUMBIE COOBITHUS AEPEBO CIyUYaHOTO OMBITA.

N3yuats cBolicTBa (OIpenenaeH s ) HE3aBUCUMbIX COOBITHIA.

Pemats 3a1aun Ha onpeieneHne U UCTIOIb30BaHIE HE3aBUCHUMBIX COOBITHI.
Pemate 3agaun Ha MOMCK BEPOSITHOCTEW, B TOM YHCIIE YCIOBHBIX, C MC-
M10JIb30BAHUEM JIEpEBA CITYYaHHOTO OMbITA.

JJiIeMeHThHl KOMOWHA-
TOpUKH (6 4)

Komb6unaropaoe mnpaBuno ymuHoxenus. Ile-
pecranoBku. Dakropuan. CodyeTaHus U YUCIIO
coueranuil. TpeyronbHuk Ilackans. IlpakTu-
yeckas pabota «BerunciaeHne BeposiTHOCTEN ¢
MCIOJIb30BaHUEM KOMOMHATOPHBIX (YHKIIHI
AJIEKTPOHHBIX TAOIHUID.

OcBanBaTh MOHATHUS: KOMOMHATOPHOE MPABHIIO YMHOKEHUS, YIOPSI0YCH-
Has napa, Tpoiika o0BEeKTOB, IEPEeCTaHOBKA, (paKTOpUal Yucia, CoueTaHue,
YUCJIO COYETaHUM, TpeyroiabHuk [lackans.

Pemate 3amaun Ha mepeduciIeHUE YHOPSIOYEHHBIX Map, TPOEK, mepeduc-
JICHHE TIEPECTaHOBOK M COUYETAHHUH JIIEMEHTOB Pa3IMUYHBIX MHOKECTB.
Pemate 3amaun Ha mpUMEHEHME YHca COYeTaHUM B anreOpe (COKpariéH-
HOE yMHOXeHue, OuHoM HproToHa).

Pematp, mpuMeHss KOMOMHATOPHUKY, 3aJaydl Ha BBIYMCIEHUE BEPOSTHO-
CTEH, B TOM YHCJIE C TIOMOIIBIO 3JEKTPOHHBIX TAOJUI] B XOJ€ MpaKTHUe-
CKOM paboThI.

0O0600meHne M cHucCTe-
MaTH3alUsA U3YyYeHHO-
ro marepuaJja (5 4)

OneMeHThl KOMOUHATOPUKH.
BeposiTHOCTH ci1y4aifHOTro COOBITHS.

[1oBTOpSATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pematp 3amaum Ha mnepeduciIceHHEe KOMOMHAIWKA (YHclia MEepEeCTaHOBOK,
Yucia COYETaHM ), HA HAXOXKIEHUE BEPOATHOCTEH COOBITHI C MPUMECHECHH-
€M KOMOMHATOPHUKH, B TOM YHUCJIE C HCIIOJIb30BaHHEM TpeyroiabHuka Ilac-
KaJId.

Pemath 3amaun Ha HaXOXKICHHE BEPOSITHOCTEH COOBITHI (B pamMKax H3y-
YEHHOTO).
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Tembl (TeMaTHUYECKHUE
0J10KH/ MOy 1H)

OcHoOBHOe coiep:KaHue

OcHOBHBbIE BUbI 1€ATEJILHOCTH 00y4al0IIMXCS

IToBTOpenue (4 4)

DeMeHThl KOMOMHATOPUKH.
BeposiTHOCTB CitydaltHOTO COOBITHSI.

B meuenue yuebnozo co0a: MOHUMAaTh, IPUMEHSITH B CAMOCTOATEIBHOM pedn, BOC-
MPUHUMATD (CIYXO3PUTEIHHO W/UIIU Ha CIYX C YYETOM YpOBHS CIYyXOpPEUYeBOIro pas-
BUTHS 00YYarOIUXCs) U JOCTATOYHO BHATHO U €CTECTBEHHO BOCIPOHM3BOIUTH TEMa-
TUYECKYI0O M TEPMHMHOJOTHYECKYIO JIEKCHUKY, a TaKK€ JIEKCMKY IO OpraHU3aluu
yueOHOI NesTeNTbHOCTH. BBIMONHATE (OHETHUYECKYIO 3apsaKy. Vcnonb3oBaTh Aak-
TWIBbHYIO (YCTHO-IAKTHIBHYIO PE4b) B KaueCTBE BCIOMOTATEIILHOTO CpPEACTBa OOIIIe-
HUSL.

Ilo oxonuanuu xasxcoou yueoHol yemeepmuy. BOCIIPUHUMATh Ha CIyX U BOCIPOU3-
BOJIUTh TEMATHYECKYI0 M TEPMUHOJOTMYECKYIO JIEKCUKY Y4€OHON MUCLUMIUIMHBL, a
TaK)Ke JIKCUKY 10 OpraHu3aliy y4eOHO! AesITeTbHOCTH.

[ToBTOpATH N3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pematp 3amaun Ha nepeuncieHne KOMOMHAIMM (YKCIa epecTaHOBOK, YKCIa cove-
TaHWIi), HA HaXO0XJIEHUE BEPOSATHOCTEH COOBITUI ¢ MPUMEHEHNEM KOMOMHATOPHKH,
B TOM YHCJIE C UCIIOJIB30BaHUEM TpeyroiabHuka [lTackans.

Pemath 3a1aun Ha HAXOXKICHHUE BEPOSITHOCTEH COOBITHI (B paMKax H3y4eHHOTO).

I'eomeTrpnueckass Be-
POSATHOCTD (4 1)

I'eomerpuueckass BeposATHOCTh. Ciydaii-
HBI BBIOOP TOYKU M3 (PUTYPHI HA TIIOCKO-
CTH, U3 OTPE3Ka, U3 TyTH OKPY>KHOCTH.

OcBauBaTh NOHATHE T€OMETPUUECKON BEPOATHOCTH.

Pemrate 3ala4yu Ha HaXOXICHHUC BepOHTHOCTeﬁ B ONbITaX, MPEACTABUMBIX KaK BbI-
00p TOYEK W3 MHOTOYTOJIbHUKA, KPyra, OTpe3Ka WIH JYTU OKPY>KHOCTH, YHCIOBOTO
MIPOMEXYTKA.

HUcnbiTanus bepuyJ-
aum (8 u)

Hcneitanue. Yenex u Heynada. Cepust uc-
IBITAHUHN 10 TIEpBOro ycrnexa. Mcnerranus
bepuymmu. BepostHocTH coObITHH B Ce-
puu ucneitanuil bepuymm. [Ipaktuueckas
pabota «Vcnbrranus beprymy.

OcBauBaTh MOHSATHUS: UCIIBITAHHUE, DJIEMEHTAPHOE COOBITHE B UCHBITAHUU (yCHEX U
Hey/aya), cepusl UCIBITaHUM, HACTYIUIEHHE MEPBOro ycrexa (HeyJaauH), Cepusl uc-
nbITaHuil bepHym.

Pemartp 3amaun Ha HAXOXJIEHUE BEPOSTHOCTEH COOBITUN B CEPUM WCIBITAHUN 0
MEepBOro ycmexa, B TOM YHUCIE C MPUMEHEHHEM (OPMYJIbI CYMMBI T€OMETPUYECKOM
IIPOTPECCUMU.

Pemate 3agaun Ha HaXO0XKJACHHE BEPOSTHOCTEH SJEMEHTApPHBIX COOBITUH B CepUU
ucnbITaHUN bepHy UM, Ha HaXO0XKACHUE BEPOSITHOCTH OIPEACIEHHOIO YHCia yCIe-
XOB B cepuM UcnbITaHuid bepnymn.
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N3ydate B X0J€ NPaKTUUYECKON pabOThl, B TOM YHCIE C MOMOULIbIO IIU(PPOBBIX pe-
CYpCOB, CBOMCTBA BEPOSITHOCTH B CEPUM MCHBITAHUN bepHysum.

CayyaiiHasi BeJJUYUHA
84)

CnyyaiiHasi BeJIMYMHA U paclpeereHue
BEpOATHOCTEH. MaremaTuyeckoe 0Xuaa-
HUE W JUCHEPCUs CIYyYaliHOW BEJIMYMHBI.
[Ipumepsl MaTEMAaTHYECKOTO OXXUAAHUSA
KaK TEOPETHUYECKOrO0 CPEOHEro 3HA4YEHUs
BCJIMYHHEL.

ITonstre o 3akoHe OodbIINX yHcen. M3-
MEpPEHHUE BEPOSITHOCTEH C TMOMOIIBIO Ya-
ctotr. [IpumeHeHne 3akoHa OONBIIUX YH-
celnl.

OcBouTb NOHATHSA: CllydaliHas BEJIMYMHA, 3HAUEHHUE CIIy4aliHON BEJIMYMHBI, pacIpe-
JIETIEHUE BEPOSITHOCTEN.

N3ydats 1 006CyXaaTh MPUMEpPHI AUCKPETHBIX U HEMIPEPBIBHBIX CIyYailHBIX BETMYUH
(pocT, Bec ueno BeKa, YHUCICHHOCTh HacelleHUus, APYyThe HW3MEHUYUBBIE BEIMYUHBI,
PacCMOTPEHHBIE B KypCc€ CTaTHUCTHUKH), MOJIENbHBIX CIy4YalHBIX BEJIWYUH, CBSI3aH-
HBIX CO CIy9alHBIMH OTbITaMHU (OpOcaHWe MOHETHI, UTPATBLHON KOCTH, CO CIIydai-
HBIM BBIOOPOM U T. II.).

OcBauBaTh MOHATHS: MaTEMaTHUECKOE OKUJAHUE CIIy4aliHON BEIMUYMHBI KaK TEOpe-
TUYECKOE CpEeAHEEe 3HAUEHUE, TUCIEPCUsl CIydyallHOM BEJIMYMHBI KaK aHajlor JUC-
MIEPCUU YUCIIOBOTO Habopa.

Pemate 3agaun Ha BBIYMCIIEHHE MATEMaTHYECKOTO OXHUIAHMS U JUCHEPCUU OHC-
KPETHOM CIIy4ailHOM BEJIMYUHBI M0 3aJJaHHOMY PACHPEACIICHUIO, B TOM YUCIIE 3a/aY,
CBSA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMH.

3HAKOMMTbHCS C MATEMATUYECKUM O0XKHMJIAHUEM U JUCIEpCHell HEKOTOPBIX pacrpese-
JIEHUH, B TOM YHCII€ PACIPEIEICHUS CIIy4ailHOM BETMYMHBI «UYUCIIO YCIEXOB» B Ce-
pun ucnsitanuil bepuymum. M3yuyaTs 4acToTy COOBITHSI B TOBTOPSIOLINXCS CIy4ai-
HBIX ONBITaX KaK CIy4alHYIO BEIUYUHY.

3HAKOMHTBCS C 3aKOHOM O0JbIUX drcel (B popme bepHysum): mpu OOIBIIOM YHC-
JIe OTBITOB YacTOTa COOBITUS OJU3KA K €r0 BEPOSTHOCTH.

Pematsb 3a1aun Ha U3MepeHUE BEPOATHOCTEN C TOMOILBIO YACTOT.

OO6cyxaaTh poiib 3aKOHA OONBIINX YKCed B 0OOCHOBAaHMM YAaCTOTHOTO METONa W3-
MEpEHHUs BEPOSTHOCTEN.

OO6cyxaaTh 3aK0H OOJIBIINX YUCEN KaK MPOSBICHUE CTATUCTUYECKON YCTOWIMBOCTH
B U3MEHYMBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIINX YHCEN B MIPUPOJIE M B )KU3HU YEIIO-
BEKa.

O0o00meHne M cHCTe-
MaTH3alHUsA U3Yy4YeHHO-
ro marepuaJja (10 u)

[IpencraBnenne nanubiX. OmnucaTenbHas
CTaTHCTUKA. BeposSTHOCTh Ciy4ailHOTO
COOBITHSI. DNEMEHTBl KOMOHWHATOPUKH.
CinyyaiiHble BEJIMYMHBI M PACIIPEACIICHHUS.

[ToBTOpATH N3YYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUU.

Pemiate 3a1aun Ha peACTaBICHUE U ONTMCAHNE JAHHBIX.

Pemate 3agaun Ha HaXOXKJIEHHE BEPOATHOCTEH COOBITHHM, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMH COOBITHSIMH, BEPOATHOCTEH OOBEIUHEHUS H
nepecedeHusi COOBITUM, BEIYUCIIATh BEPOSITHOCTU B OIBITAX C CEPUSIMU CITyYalHBIX
HUCHBITAaHUH.
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