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[Ipumepnass pabouast mporpamma (manee — Ilporpamma) mo mnpeamery
«MaTtemaTHKa» aapecoBaHa TIYyXUM OOYyYalOUIMMCS, TOJYy4alOlUM OCHOBHOE
obmiee oOpazoanue (Bapmant 1.2 O0O). Ilporpamma paspaboTaHa Ha OCHOBE
denepaqbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAAapTa OCHOBHOTO
o0O1mero oOpa3oBaHws.

HOACHUTEJBHASA 3AIINCKA

Maremartrka, SBISISICE OJHUM M3 CHCTEMOOOPA3YIOIIMX MPEAMETOB
HIKOJIBHOTO 00pa30BaHUs, UTPAET BAXHYIO POJb B JIMYHOCTHOM U KOTHUTHUBHOM
pa3BuTHU ThOyxux oOydaroniuxcs. ConepkaHUE MAHHOTO Kypca COJACUCTBYET
Pa3BUTHUIO JIOTUYECKOTO MBILIUICHUS, OBJIAJICHUIO PAlIMOHAJIBLHBIMU CIOCOOAMU U
NpUEMAMHU OCBOEHUS MAaTEMaTUYECKOTO 3HAHMS, OCO3HAHUIO 3aKOHOB, KOTOpBIE
JekKaT B OCHOBE M3Yy4Ya€MbIX SBJICHUN, a TAKKE CYIIECTBYIOLIUX B3aMMOCBS3EM
MEXK]y SIBIICHUSIMU.

3HauMTeNlbHa pPOJb Kypca MaTE€MaTUKM [UJIl  OBJIAJEHUS TIyXUMH
OOYYaIOIIMMUCS COLMAIBHBIMUA KOMITETEHUUSAMHM, BKJIHOYas CIOCOOHOCTh peIiaTh
3HAYMMBIE ISl MOBCEIHEBHOW >KM3HU YEJIOBEKA MPAKTUYECKHUE 3aJlayd, YMEHUE
UCIIOJI30BaTh  NMPUOOPETEHHBIE  3HAHUSA [  HM3YYEHHUS  OKpY’KaroIleu
JICUCTBUTEIBLHOCTH.

ConepxaHue Kypca MaTeMaTHKU SBISIETCS. BaXXHBIM W JUISl YCIIEIIHOTO
OCBOEHHMSI MPOrPaMMHOI0 Marepuaia Mo APYrUM Yy4eOHBIM IUCLUUIUIMHAM, IS
IPOAOKEHUS 00YUYEHHs B CUCTEME HETPEPHIBHOTO 00Opa30BaHUsl, sl IOJTOTOBKU
IIOJIPACTAOILEr0 OKOJICHHS K TPYAOBOU JESATENBHOCTH — B CBSI3M C HEOCIIOPUMOU
pOJIBIO  MAaTeMaTUKH B  HAay4YHO-TEXHHYECKOM IIPOrpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.

VYuebnas muctuimHa «MaremaTtuka» ocBamBaercs Ha ypoBHe OOO 1o
BapuaHTy 1.2 AOII B nponoHrupoBanHbie CPOKU: ¢ 5 110 10 KJIacchl BKIFOUUTENBHO.

OCHOBHBIMM JIMHUSIMHU CcOJAepx aHus ydeOHoro kypca B 5—10 kiaccax
ABJIAIOTCS cienyromme: «Hucna u BbIYUCIECHUS», «Anredpa» («AnredOpanyeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHkuum», «l'eomerpus»
(«I'eomerpuueckne GuUrypsl U UX CBOMCTBa», «3MepeHHE T'€OMETPUYECKUX
BEJIMYUHY), «BEpOATHOCTh U CTATUCTUKAY.

Pa3zBuTHe yKa3aHHBIX JMHHUN OCYIIECTBIACTCA MAPALICIBHO: KaXaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, HO MPU 3TOM B TECHOM B3aUMOJCHCTBUHU.
Kpome Toro, nx o0beuHseT JOTHYeCcKas COCTABISIONIAs, TPAAUIIMOHHO MTPUCYIIAS
MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MAaTEMATHUYECKUE KYPChl U COJIEPKATEIIbHbBIC
muauu. ChopmymupoBannoe Bo ®I'OC OOO TpeboBaHHE «yMETh OMEPUPOBATH
NOHATUSMU:  ONPEJEICHUE, AaKCUOMa, TeOopemMa, J0Ka3aTelIbCTBO; YMEHUE
pacrio3HaBaTh WCTHUHHBIE U JIOKHBIE BBICKA3bIBaHUSI, MPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUSI U OTPULIAHUS BHICKA3bIBAHUI» OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN paclpeAeisieTcs o BCEM
rojiam o0ydenust Ha yposHe OOOQ.

B mnpouecce ypokoB MaTeMaTHKU TJIyxue OOydarouuecs 3HAKOMSTCA C
pa3HOOOpa3HBIMU MATEMATUYECKUMU MOHATUSIMU U TEPMUHAMHU, C MATEMATUYECKOM
bpazeonoruei, 4To MO3BOJISET CTUMYJIUPOBATH PEUEBOE PA3BUTHE U MIPEOI0JIEBATD
ero Hegocrtatku. M, Haobopot, Giarogaps COBEpLICHCTBOBAHUIO CIIOBECHOM pedH
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POUCXOAUT Hanbosee TyOOKOe M OCHOBATEJIbHOE OCBOCHHE MATEMaTUYECKOIO
3HaHWS, (POpMUPOBaHKE a0CTPAKTHOTO MBIIUICHUS. B TaHHOM CBSI3M CyIIeCTBEHHAS
poJib B OOyYeHUMM MaTeMaTUKEe MPUHAJICKUT CJIOBY. B COOTBETCTBUU CO
cnerupuKoil 00pa3zoBaTEILHO-KOPPEKIIMOHHOMN PabOTHI B X0/I€ YPOKOB MAaTEMATHKHU
NpeaycMaTpPUBACTCS  TMPEABSBICHUE BepOaTbHBIX HMHCTPYKIUWA, TOCTaHOBKA
CIIOBECHBIX 3ajad, MOOyXJIeHne oOoOydJalomuxcsi K pPacCyKICHUSM BCIyX,
KOMMEHTHPOBAHUIO BBHITIOJIHAEMBIX JEHCTBUN, OOBSICHEHUIO OCYIIECTBIEHHBIX
onepanui. Yuutenb JOJKEH CO3/1aBaTh YCIOBUS, IIPU KOTOPHIX Yy OOYUAIOIIMXCS C
HapYILIEHHBIM CIIyXOM OyAeT BO3HUKATh MOTPEOHOCTh B PEUYEBOM OOILECHUU ISt
MOJIYYeHUS TOW WM MHOW MaTeMaThudecKor nHpopMaIuu, a Takke MIaHUupOBaHUS,
BBITIOJTHEH NS, IPOBEPKHU NPAKTUUECKUX JIEHCTBUN MAaTEMAaTUYECKOTO CONCPIKAHMS.

KornutuHas cocTapisiomas Kypca MaTeMaTUKH MO3BOJIIET 00€CTIeUnTh KaK
TpeOyeMbIil CTaHAApTOM HEOOXOIUMBbIN (0a30BBIN) ypOBEHb MaTeMaTHYECKOU
MOATOTOBKH, TaK U TOBBIIMICHHBIN ypOBEHb, HEOOXOIUMBIMA HJisl yTIyOJIEHHOTO
W3Yy4YEHHUs MIpEIMETA.

Kypc maremaTukun UMEET SpPKO  BBIPAXKEHHYIO  BOCIHUTATEIbHYIO
HaIlpaBJIeHHOCTh. brarogaps pa3HoOOpa3HbIM BHJIaM JEITEIBHOCTH U (popMam
OpraHu3ald padoThl OO0YYaIOIIMXCS HA YypoKaX MAaTeMaTUKH IPOUCXOIUT
BOCIIUTAHUE  LEICYCTPEMJIEHHOCTH, BOJW, HACTOMYMBOCTH, OCO3HAHHOMU
MOTPEOHOCTH JIOBOJIUTH HAYATOE JIETIO0 /10 KOHIIA. BEITIONHSIS T€ WX WHBIE 3a1aHus,
riiyxue oOydvarolyecs OCO3HAIOT, YTO HEOpeXHOe OTHOIIeHHe K pabore,
OTCYTCTBUE COCPEIOTOUYECHHOCTH MIPU PEUICHUH IPUMEPOB, 3a/1a4, OCYIIECTBICHUU
rpaduyeckux padoT U JIp. 00yCIOBIMBACT BOSHUKHOBEHNE OMMUOOK. OCYIIEeCTBIISISA
NeSTeTLHOCT B IPYIINE, B MOATPYIIAX, Napax, 00yJyaronuecs ¢ HapylIeHueM ciryxa
ydarcst O€CKOH(MIUKTHBIM CIIOCO0aM pelIeHHs MTPOOJEMHBIX CUTYaIlUH, CTIOPHBIX
BOIIPOCOB, MPUHATHIO WHOTO MHEHHMS, YBaXXEHHUIO K TOYKE 3pPEHHS] APYroro
YeJoBeKa.

ConepxaHve ypOKOB MaTeMaTHKH TMO3BOJISIET Takke oOecreurnBaTh
ACTETUYECKOE BO3JEHCTBUE HA JIMYHOCTb, B YaCTHOCTH, 3a CUET MPEAbSIBICHUS
AKKypaTHO BBIMOJHEHHBIX JAUAAKTUYECKUX TMOCOOWN, aHalu3a H300pakKeHUH,
MPE/CTABJICHHBIX B YUYCOHUKE, BKIIIOUAsi TEOMETPUUECKUN MaTeprall.

OcBoeHMEe TIAyXUMHU OOYYaIOMIMMHCS MPOTPaMMHOrO0 MaTephaia o
MaTeMaTUKE OCYIIECTBIISICTCS MPEUMYIIIECTBEHHO Ha ypOKaXxX I0Ji PYKOBOJCTBOM
yautens. OgHako [JIi TPOYHOTO OCBOCHHS COJIEpXKaHUS Kypca TpeOyeTcs
MPEAYCMOTPETh PETYJSPHOE BBIMOJHEHUE IOMAIIHUX 3aJaHUM, UCKIIOYasl THU
MPOBENCHUST KOHTPOIBHBIX paboT. Ilpu ompenenennn copepkanus u o0BEMA
JIOMAIITHETO ~ 3aJaHusl HEOOXOJAMMO YYEeCTh HEIOMyCTUMOCTh TMEperpy3Ku
oOy4Jarommxcs y4eOHbIM MaTEPHAIIOM.

[Iporpamma Ipe1yCMaTpUBacT OBJIAJICHUE TEMATUYECKON u
TEPMUHOJIOTUYECKOU JIEKCUKH, KOTOPas NO0JKHA BOMTH B CJIIOBAPHBIN 3a1ac TIIyXHUX
oOyyarommxcsi 3a CYET IIeIeHANpaBIeHHON OTpabOTKH, MPEXKIE BCEro, 3a CYET
BKJIFOUEHHUSI B CTPYKTYPY CJIIOBOCOUYETAHUM, TTPEIOKEHU M, TEKCTOB, B T.4. B CBSI3U C



6

(OpMyJIMPOBKOW BBIBOJIOB, BBIJBHKEHUEM TMIIOTE3, OPOPMIIEHHEM JIOTMUECKUX
PacCyKIeHHH, IIPUBENECHUEM J0KA3aTENLCTB U T.IL.

Ipunyunsvr  peanuzayuu-o6pazo8amenbHO-KOPPEKYUOHHOU  pabomuvl  Ha
ypoxax mamemamuxi.’

B cooTBercTBUM € mpunyunom HayyHocmu B X0Jle 00pa30BATEIBHO-
KOPPEKLMOHHOTO  Tpolecca MpeayCMaTpuUBaeTcs, BO-IIEPBBIX, BBIOOp U
NpeIbsBICHUE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMH M TOCTHXKEHUSMU
COBPEMEHHOW HayKH, BKJIIOUasi MaTEMATUKY, [1€JarOrUKy, CypJAONEAaroruky 1 ap.
Bo-BTOpBIX, IpHOOpETacMble 00yUYaroIIMMHUCS 3HAHUS JOJKHBI ObITh CUCTEMHBIMU.
Bocnpusarrue HOBOro mpeacTaBisieT coOOH Mpolece, B KOTOPOM KaKJ0€ BIEPBbIE
OCBaMBAaEMOE SIBJICHHME, TOT WJIM WHON HE3HAKOMBIA OOBEKT paccMaTpUBAIOTCS B
CUCTEME Pa3HOOOPa3HBIX CBS3EH C MHBIMU SBJICHUAMH U OOBEKTAMU: CXOIHBIMU U
OTJIMYHBIMU. B-TpeTbux, npeabsBiseMblil MaTeprall J0KEH ObITh IOCTOBEPHBIM,
pacnojiaraTh ~ NOJJUHHBIM  HAay4YyHbIM  OOBsACHEHHEM. B  KOppeKIMOHHO-
o0pa30oBaTe€IbHOM TMPOIIECCE HAa YpPOKaX MATEMATHKM HE  JOIyCKAeTcs
ByJIbIapu3alysi, ype3MepHasi YINpOIIEHHOCTh U3JI0KEHHUS] 3HAHUM CO CCBUIKOW Ha
OCOOEHHOCTH  OOy4aroluxcs, OOYCJIOBIICEHHbIE HapylleHueM ciayxa. B
COOTBETCTBHUM C JIaHHBIM NIPHUHIMIIOM MPEAYyCMATPUBAETCS  BOILIOIICHHE
MaTEMaTUYECKUX MPEACTABICHUIA U MOHATUNA B TOYHBIX CJIOBECHBIX 0003HAYEHUSX,
onpeneneHusx. Kpome Toro, BaxHbIM yCIIOBUEM IPHUHIMIA HAYYHOCTH SIBIISIETCS
Takas OpraHu3alusi 00pa30BaTEeIbHO-KOPPEKIIMOHHOTO Mpoliecca, KOTAa y TIIyXHX
obOygaromuxcst GOPMUPYIOTCS aOCTPAKIIUKA U 0000IIEHUS KaK SMITUPUIECKOTO, TaK
Y TEOPETUYECKOTO THUNA. JTO IMPEAINOJAracT MOCTUKEHUE BHYTPEHHMX CBA3EH U
3aKOHOMEPHOCTEM MATEMATUYECKUX SBJICHUM, OTHOLICHWUH, 3aBUCHMOCTEM.
HaydHocTs B 00yueHnn MaTemMaTHke (aredpe, reOMeTprn) 00eCredynBaeTCs TAaKKe
3a CUET MIPEAOCTABIICHUS MaTepuaia, Kacarolerocss HCTOPUIECKOTO Pa3BUTHSI 3TON
HAyKHU U €€ COBPEMEHHBIX JTOCTUKEHUMH.

B cooTBeTrcTBUM C npunyunom paszeusainowe2o o0OyyeHus TpeOyeTcs
o0OecreynBaTh CTAHOBJIEHUE TO3HABATENbHBIX W TBOPYECKHX CHOCOOHOCTEM
OoOy4JaronMxcs, yHpaBJI€HHE TEMIIAMH M COAEPKAHUEM HX MaTeMaTHYECKOTO
pa3BUTHS 32 CUET COOTBETCTBYIOIINX BO3AeiCTBUI. B pe3ynpTaTe 00yueHue Oyner
«BecTH» 3a coboi paszsutHe. llpu 3TOM Tpedyercs mpeabsBIECHUE MaTepuana C
y4€TOM O0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEW, PEYEBBIX M MO3HABATEIBHBIX
BO3MOXKHOCTEH, MHANBUAYAIbHBIX OCOOEHHOCTEH Tiyxux oOyuarommxcs. Kpome
TOTO, IPEAYCMATPUBAETCS BKIIFOUEHHE B COJEPIKAHNE YPOKOB KaK PENPOAYKTUBHBIX

! Ha ypokax IIpoBOAWTCS CIeNUalbHAas pa0oTa Haj IIOHMMAaHHEM, NPHMEHEHHEM B CaMOCTOATENLHOH peuH,
BOCTIPUSTHEM (CIYXO3PUTEIBHO U /WM HAa CIyX C y4ETOM YPOBHS CIYXOPEUCBOI'O PAa3BUTHS OOYUYAIONIMXCS) H
JIOCTaTOYHO BHATHBIM M €CTECTBEHHBIM BOCIPOU3BEJCHHUEM TEMAaTUUYECKONH U TEPMUHOJIOTUYECKOMN JIEKCUKH, a TaKXKe
JICKCHIKH 110 OpPTraHU3alid YYeOHOH IEATEIFHOCTH O0YyYaromMXcs Ha ypoke. YacTh JTaHHOTO PEueBOro MaTepHaa,
YK€ 3HAKOMOTO OOYYAIONIMMCS, MOXKET OTpadaThIBAThCS HA KOPPEKIMOHHO-pa3BHUBAIOMIMX Kypcax «Paspurhe
BOCTIPHSITUS M BOCIIPOHM3BEACHUS YCTHOM peun» MPH COBMECTHOM ILUIAHHMPOBAHHUU PAOOTHI YUUTEIEM-TIPEIMETHUKOM
1 yduTeneM-ne(eKTonoroM (CypaoneaaroroM), peau3yomuM JaHHble Kypchl. Ha KOppeKIMoHHO-pa3BUBAIOIINX
Kypcax y o0yJaromuxcs 3aKpeIuITIOTCs YMEHUS BOCTIPHATHSA (CITyXO3PHUTEIBHO W/MIIN Ha CIYX C yIETOM yPOBHS HX
CJIIyXOp€4YEBOIO paBBI/ITI/If{) U O0CTaTOYHO BHATHOTO MW CCTECTBEHHOI'O BOCHPOMU3BCIACHHUA JAaHHOTO PEYCBOTO
MaTepHaia.

2 [IpuHUMIIB KOPPEKIMOHHO-00pa30BaTebHOM paboThl Ha YpOKax MaTeMaTuku onpenenens no H.M. Hasaposoii u
I".H. baroBy. Cm. Hazaposa H.M., baros I".H. Maremarnka ¢ Meroaukoii npenogaBanus. Jlekuum. J{s cryn. ned.
¢-ta. — M.: U3n-8o MI'OITY, 1998. — C. 47 — 57.
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3alaHUM, TaK W CO3JAHUE CUTyalMld IIO3HABATEIBHOIO 3aTPYAHEHMs, 3aJaHui
npoOJIeMHOTO XapakTepa. B uucne THNOB 3afaHuii mpeaycMaTpUBaeTCs BBICOKUMN
yIETIbHBIA BEC TAaKUX, KOTOPbIE TPEOYIOT aKTUBHOTO HCIIONb30BAHHS CIIOBECHOU
peun.

C yuéroM npunyuna eocnumeléaioue2o o6y4enusi IPOrpaMMHBIA MaTepual
JOJKeH OBITh OpPUEHTUPOBAH HA pa3BUTHE Yy TIyXUX OOydYarommxcs
MOJIOKUTEIBHBIX MOpPAJIbHBIX W HPABCTBEHHBIX KauyecTB. YUeOHBIH MarepHal
HA3BaHHOTO Kypca 00JIaJaeT 3HAYUTENIBHBIM BOCIUTATENIbHBIM IOTEHLIMAJIOM, B
CBSI3U C YEM JIOJDKEH MCIOJIB30BaThCS JUIsl pPACIIMPEHUsI KPyro3opa o0yJarommxcs,
pa3sBUTHS  KYyJbTYPbl YMCTBEHHOIO TpYyJd, COBEPILICHCTBOBAHMS HAaBBIKOB
panMoHaIbHON OpraHu3auuu padotel U ap. K 3HaunMbIM (pakTopam peannszanuu
IPUHIIAIIA BOCIUTHIBAIOIIETO OOY4YEHHsS OTHOCSITCS IIyOOKOE 3HaHHWE IpenMera
YUUTEJIEM, UHTEPECHOE U JOCTYMHOE JJIs1 00y4aroUMXCcs N3JI0)KEHUE MaTepuana.

Ipunyun cesasu obyuenus ¢ xHcusHvio TpeOyeT, YTOOBI PU OCBOEHUU 3HAHUI
rIyxue oOydJaroiuecs, ¢ OJJHOM CTOPOHBI, OMUPATUCh HA COOCTBEHHBIN KM3HEHHbBIN
U NpakTU4YecKui onbIT. C APYyrod CTOPOHBI, BaXKHO 0OECHEYMBATH IMPHUBJICUCHUE
NpUOOPETEHHBIX 3HAHUMI W yMEHUN B MOBCEIHEBHOM >KM3HEHHON NpPAKTUKE, B
pa3HBIX BHUIAX JEATEIBHOCTH. l[IpemycMaTpuBaeTCs pEryispHOE O3HAKOMIIEHUE
oOy4Jarommxcs € TEM, KaK YeJOBEK HCIOIb3yeT MaTeMaTHYEeCKUE 3HAHUS B
Pa3IUYHBIX COLIMAIBHO-OBITOBBIX CUTYAIIUSIX, Ha IPOU3BOACTBE U T.II.

Ipunyun npounozo yceoenusi 3uanuti 0c000 3HAUYUM B 0Opa30BATEIIBHO-
KOPPEKIIMOHHON paboTe B CBSI3U ¢ OCOOEHHOCTHIO OOYYaIOLIUXCA C HapyLICHUEM
CllyXa CpaBHHUTEIbHO OBICTPO 3a0bIBaTh OCBaMBaeMbIi y4ueOHBIM Marepuai. B
JIAHHOU CBSI3U JUIS aJICKBATHOTO OCO3HAHMs U IPOYHOI'O 3allOMMHAHUS MaTepualia
TpeOyeTcss omopa Ha BCE COXpPaHHbIE aHAIMU3AaTOPbl, HCIOJIb30BAHHE
KWHECTE3WYECKUX OLIYIICHUI B BOCIPUITUA MaTeMaTHYECKUX 0O0BEKTOB. BaxkHbIM
TAaKXXe SIBISACTCS YBSI3bIBAHUE BHOBb 3allOMMHAEMOr0 C paHee NOJyYEHHBIMU
3HAHUSMH, BKJIKOYEHNE HOBOTO 3HAHHUS B YXKE€ CIIOKHUBIIYIOCS CHCTEMY; Pa3BUTHE
CIOCOOHOCTH K  ONOCPEJOBAaHHOMY  3allOMHHAHWIO, COBEPILIECHCTBOBAHME
COOTBETCTBYIOIIUX  MBICIUTEIbHBIX NOpUEMOB. Tpedyercs MpeayCMOTPETh
CUCTEMATUYECKOE HCIIOIb30BaHUE YNPAKHEHUN HA TOBTOPEHUE M 3aKPEIUICHUE
MIPOMAECHHOTO MaTeprala ¢ BKIIOYEHHEM B TIOBTOPEHUE DIIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanus Ha2AAO0HOCMU TPELYCMATPUBAET MOCTEIIEHHBIN
IIEPEXO0.1 OT HAIVISIAHOCTH K CIIOBY, COYETAaHNE HATIVISIAHOCTH CO CIIOBOM. Peanusanus
JAHHOTO TpUHLHUIA TpedyeT yd€ra TOro, 4YTO HAIIAJHBIE BHUIbl MBIIUICHHS
HaxOAATCA B TECHOM B3aUMOJECUCTBHM CO CJIIOBECHO-JIOTUYECKUM MBIIIJICHUEM.
JlanHO€ B3aMMOJEHCTBIE HAUYMHAETCS C MBICIEHHOTO ()OPMUPOBAHUS HATJISITHBIX
00pa30B Ha OCHOBE CIIOBECHOI'O TEKCTa (HampuMmep, yCIOBHUS 3aaauu) B (opme
nepeBojia Ha s3bIK 00Pa30B COJEP)KaHUs 3TOTO TEKCTa (3a/ladu) — YCTHOTrO JIMOO
MUCbMEHHOTO. B JaHHOM Cilyyae HarysiIHbIM MaTepUAJl IPEACTAET B BUAEC BHEIIHEN
OMOpPbl BHYTPEHHUX JEUCTBU, KOTOPHIEC BBIMOJHAET TIIyXOW O0OyYaroluics Mmoj
pykoBoacTBOM rmenarora. Ilo mepe oBinageHuWs MaTeMaTUYECKUMHU TMOHSITHUSMU,
a0CTPAaKTHO-JIOTUYECKMM  MBIIUIEHUEM TJaBHOE COJIEp)KaHHe B OOy4YEHHUH
MAaTEMaTUKU COCTABJIAIOT HE CAMU IPEAMETHI, SBJICHUSA, & CYIIECTBYIOIIUE MEXKIY
HUMH CBSI3U U OTHOLIEHMs. OOBIYHONM HAIVIATHOCTH CTAHOBUTCSI HEJIOCTATOYHO, B
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CBSI3M C Ye€M BCTYIAET B CHITY npuxyun mooenuposarusi. OH He MPOTHBOIIOCTABIICH
NPUHLIMIY HAarJISIIHOCTH, a SBISIETCS €ro BhICIICH CTymeHbio. braromaps
MOJICTTUPOBAHUIO TIIyXHe OoOydaroliuecss B HArJIAIHOM BUJIE (IIOCPEACTBOM CXEM,
rpadukoB, yepTekeil) OCBaMBAIOT METOABl M CHOCOOBI TMO3HAHUS H3yYaeMbIX
OTBIICYEHHBIX CBSI3€H M OTHOUICHHM MEXIy MNpeAMETaMH, SBICHUSIMH, IMOMCKa
HOBBIX BHYTPEHHUX OTHOIICHUN M 3aBUCUMOCTEN. B CBOIO ouepeib, HEYMEPEHHOE
UCIIONb30BAaHUE CPEJCTB HATJSAHOCTH MOXKET OTBIEKaTh OOydYaloImuXcsi OT
MIOCTABJICHHOW Tepell HUMHU Yy4eOHOW 3amadn. B COOTBETCTBHM C O3TUM HeE
IpeIycMaTpUBAETCsl 3aJiepkka Ha HarsagHbBIX (opmax [eHCTBUH, CrocoOoB
BBITIOJTHCHMSI 3aJlaHuii B TeX cClydasX, Korja y TIyXuX OOyJaroIIuxcs
c(hOopMHUPOBaHbI MBICIIEHHBIE 00pa3bl ATUX AeHCTBUNA. OJHAKO ITPU BO3ZHUKHOBEHUH
TPYAHOCTEH B CBSI3M C OCBOCHHWEM MaTepHalia, MPeJCTaBICHHOTO B OTBJICUEHHOU
dopMe, mpenycMaTpuBaeTCs BO3BpAILLEHUE K HArJSIHO-NPAKTUYECKON OCHOBE
3ajaHusl.

Ilpunyun unOuBUOyaANLHO2O nNOOX00a K 00yYarOWuMcs B YCIOBHUSX
KOJUIEKTUBHOTO OOyYeHHS MaTeMaTuke TMpeaycMaTpuBaeT Y4€T TOro, 4TO
YMCTBEHHBIE, PEUYEBbIC, KOMIIEHCATOPHBIE BO3MOKHOCTH TIYXUX OOYYaroIIHXCs
pa3nuuHbl. B 3T0ii cBsI3U TpeOyeTcss MHANBHUIyaTN3alns 3alaHUui TI0 KOJTMYECTBY U
COJCP)KAaHUIO, TMPEIyCMATPUBAIOTCA  PA3IMYHBIE MEpPbl TIOMOIIM  Pa3HBIM
00y4Yarommnmcs.

Ilpunyun onopvt 6 00yYeHUU Mmamemamuxke HA 300pPO8ble  CULbL
obyuarowezocsi TpeOyeT KOPPEKLIMOHHOW HAMpPaBICHHOCTH 00pa30oBaTeNIbHOTO
npouecca. I'myxue oOydaromuecs OBJAAEBalOT MaTeMaTHUYECKMMM 3HaHUSMU
IPEUMYIIECTBEHHO IOCPEJICTBOM CIYXO3PUTEIBHOIO BOCIPUATHS Y4eOHOTO
MaTepHuaia ¢ akTUBHBIM MPHUBJICUCHUEM COXPAHHBIX aHAIM3aTOPOB, MOJKPEILIS U
paciupsisi [oJlydaeMble 3HAHUA Ojarofaps HPAaKTUYECKOH JesTeNIbHOCTH,
YyBCTBEHHO, JIBUTATENIbHO, OCS3aTEIbHO BOCTIPUHUMAST MAaTEMATUYECKUE OOBEKTHI
u saBrneHus. Pa3sHooOpaszHble BHIBI JEATEIBHOCTH, Harpykas pasIudHbIe
aHaJIM3aTOPBkI, Yallle X COYETAaHMs, TIO3BOJISIOT CO3/IaBaTh B CO3HAHUH 0oJiee SCHbIC
Y TIPOYHBIE 00pa3bl MOHATHS U3y9aeMOT0 MaTEMAaTUYECKOTO MaTepuaia.

IIpunyun desmenbHocmHO20 NOOX00a OTPAXKAET OCHOBHYIO HAMPABIEHHOCTh
COBPEMEHHOW CHCTeMBl OOpa30BaHMS TIYXOro OO0y4aromierocs, B KOTOPOM
JeSITEIBHOCTh paccMaTpHUBaeTCsl Kak Tporiecc GOpMUPOBAHUS 3HAHUHM, YMEHUN U
HaBBIKOB M KaK YCJOBHe, oOOecrneunBaoliee KOppeKIMOHHO-PAa3BUBAIOIIYIO
HaIpaBJIEHHOCTh oOpa3oBarenbHOro Imporecca. Ocoboe MecTo B peanu3aluu
JAHHOTO MPUHIUIA OTBOJUTCS MPEIMETHO-TIPAKTUYECKON AESITETbHOCTH, KOTOpas
paccMaTpuBaeTCs Kak CpeACTBO KOPPEKIIMH U KOMITEHCAIIUU BCEX CTOPOH MCUXUKU
IJIyXOro oO0yd4aromierocsi — B COOTBETCTBHM C TICHUXOJIOTUYECKON Teopuer o
JeSITEIbBHOCTHOM I€TEPMHUHALINY TICUXUKH.

Ipunyun eouncmea 0dyueHuss mamemamuxe ¢ pazgumuem C108eCHOU pedu U
HepeuesbiX NCUXU4ecKux npoyeccos OOYCIOBICH CTPYKTYpOH HapyIICHHUS,
0COOBIMH  00pa30BaTENbHBIMH TMOTPEOHOCTAMU TIyXuX oOydaromuxcs. B
COOTBETCTBHH C 3TUM B XOJ€ YPOKOB TpeOyeTcs yaensiTh BHUMaHue paboTe Haj
MaTEeMaTHYECKOH TEPMHHOJIOTHEW, pacHIMpsATh 3amac MOJeNeld W BapHaHTOB
BBICKA3bIBAaHUI MaTeMaTH4ecKoro cojaepkanus. OBIaJeHUE CIOBECHOW pPEYbi0 B
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X0/ YPOKOB MaTEMaTHUKH (aJIreOpbl, FEOMETPUM ) SIBIISIETCS YCIOBUEM JlajlbHENILIErO
U3YYEHUS 3TON TUCUUILIMHBL, @ TAK)KE OCBOCHHS IIMPOKOr0 Kpyra MaTeMaTHYECKHUX
Y )KUTEHCKUX MOHATHI, UCIIONIb3YEMBIX B OOMXOJE.

[lenenanpasneHHas padoTa MO Pa3BUTHUIO CIOBECHOW peud (B YCTHOU U
NMCBMEHHON (pOpMax), B TOM YHCJIE CIIyXO3PUTEIBHOTO BOCIPUATHUS YCTHOM peun,
pPEYEBOro CiIyxa, MPOU3HOCUTEIIBHON CTOPOHBI peuH (ITPEX/IE€ BCEro, TEMATHYECKOU
Y TEPMUHOJIOTMYECKOM JIEKCUKU YUEOHOW JUCILMIUIMHBI U JIEKCUKH 110 OpraHu3aluu
yueOHOI JIeATENBHOCTH) IIPEyCMATPUBAETCS Ha KaXKIOM yPOKe®,

B mpornecce ypokoB MareMaTuku TpeOyeTcCsi OJHOBPEMEHHO C Pa3BUTUEM
CIIOBECHOW peur oOecneuuBaTh pPa3BUTHE Yy TIyXUX OOydyaroluxcs Apyrux
IICUXMYECKUX IIPOLECCOB. B 4acTHOCTH, NpeaycMaTpuBaeTCs pPYKOBOJICTBO
BHUMaHUEM O0YyYaroUIMXcs 4epe3 MOCTAHOBKY M aHaJIU3 y4yeOHBIX 3a/1a4, a TaKKe
COCPENOTOYEHUE M TOJNJCPKAHWE BHUMAHUS 3a CUET IPUBJICYCHUS CPEICTB
HaIJISIHOCTH, BHUJIEOMATEPHANIOB, JOCTYMHBIX IO CTPYKTYpPE U COJEPKAHHIO
CIIOBECHBIX MHCTPYKUMWA. Pa3BuTue mnamsaTu oOecneynBaeTcsi MOCPEICTBOM
COCTABJICHHSI CXEM, aHalW3a coJepKaHus TaOJIML, TEKCTOBBIX 3adad. Pa3Butue
MBIIUIEHU W €ro omnepauuid oOecreyuBaeTcd 3a CYET  YCTAHOBJICHUS
MOCJIEIOBATEIbHOCTH  BBINOJIHEHUS BBIYMCIUTEIBHBIX JEUCTBUH, NPUYMHHO-
CJIEJICTBEHHBIX CBs3€d U Jip. B 00pa3oBaTenbHO-KOPPEKLIIMOHHON padoTe ciaemyer
C/IeJIaTh aKIEHT Ha Pa3BUTHUN Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOT0 MBIIIJIEHUS,
0€3 4ero HeBO3MOXHO IMOJIHOIIEHHO PacCyXAaTh, JEJIaTh BBIBOJIbI, OCYIIECTBIAT
BBIJIBMOKCHUE W IIPOBEPKY TUIIOTE3. B 1aHHOM CBA3M IPOrpaMMHBIN MaTepual
JOJDKEH M3J1araTtbCsl YUYUTEIEM SCHO, IOCIEN0BATENBHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB W TIOJHBIM OXBaTOM TeMbl. BakHas poJib B pa3BUTHUU Yy TIyXHX
00y4aroluUXxcs CIOBECHO-JIOTMYECKOT0 MBIIUICHUS MPUHANICKUT OOCYXKACHUIO U
BBIBEJICHUIO (POPMYJI, MOJIETUPOBAHUIO MTPAKTUUECKHUX 3a/1a4 C TIOMOIIbIO (OpMY!I,
BBITIOJIHEHUIO BBIYMCIEHUH N0 (popmynaM u ap.

B cootBercTBUM ¢ npuHyunom unmeHcugukayuu peuesoco 0OWeHUs
(KOMMYHHMKAaTUBHOCTH) TpeOyeTcsl CO3JaHuEe Ha ypOKaX MAaTeMaTUKH CHUTYalHi
pedeBoro oOmienus. st sTtoro, kak U Ha 3tane HOO, BaxXHO MNpaKkTUKOBATH
paznuyHble (OpMbl pabOThl IIyXUX OOYyYarolMXCS: Napamu, Opuragamd u Ap.
Jlanubie ¢Gopmbl pabOThl, HapALy C HWHBIMH, TO3BOJISIIOT OCYIIECTBISAThH
KOMMYHUKATUBHOCTb ~ Y4E€OHOTO  MaTeMaTH4YEeCKOTO MaTepuajia U CcaMOM
opranusaiuu paboThl Ha YpPOKE, aKTHMBH3UPOBATH «MAaTEMaTHYECKHUI» CIOBaph,
«MaTeMaTU4eCKy10» (pa3eosIoTHUIO, COBEPIICHCTBOBATh Y OOYUYaIOIIUXCS YMEHUS
JI0Ka3bIBaTh, pacCykaaTh, (OPMYIMPOBATH BHIBOJIbI, U3BJIEKATh U aHATU3UPOBATH
uHGOPMAIIMIO MATEMAaTHUYECKOTO COJIEpKaHusI.

B mpormecce 00pa3oBaTenbHO-KOPPEKIIMOHHOW pPabOTHl  MOTYT  OBITH
UCIIOJIb30BaHbl LU(POBBIE TEXHOJOTMH, K KOTOPBIM OTHOCIT HH(OpPMaIMOHHO-
oOpa3oBaTebHbIC cpebl, AIIEKTPOHHBIN oOpa3oBareNibHbIIl  pecypc,

3 Pabota 1Mo pasBUTUIO BOCTIPUATHS U BOCIPOM3BEIEHUS YCTHOM PEuM He JOJKHA HAPYIIATh €CTECTBEHHOTO XOJa
ypOKa, NPOBOJMTCS Ha JTalax 3aKpeIUICHUs M MOBTOPEHUs y4eOHOro MaTepHalia; B XOA€ ypoka 00ecreunBaeTcs
KOHTPOJIb 32 NPOHM3HOIICHUEM O0YYarolIMXCs, MOOYKICHNE K BHATHOM M €CTECTBEHHOI peyd ¢ HCIOJIL30BAaHUEM
HPHHATBIX METOIUYECKUX IPHEMOB paboThI, Ha KKIOM YpOKe IipeycMaTpuBaeTcs GoHeTHYeCKas 3apsika, KoTopas
npoBojsTCs He Ooiee 3 -5 MUHYT.
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JTUCTAaHIIMOHHBIE 00pa3oBaTelbHBIC TEXHOJOTHH, DJJIEKTPOHHOE OOydeHue ¢
MTOMOIIbIO HHTEPHETA U MYJbTUMEINA.

[IpeumymiecTBaMu ~ WCTOJB30BaHUS ~ MHUQPPOBBIX  TEXHOJIOTHMA B
o0pa3oBaTeIbHO-PEAOMIUTAIIMIOHHOM  TIPOIECCe  SBJSIOTCS  JTOCTYITHOCTD,
BAapUATHUBHOCTh, HAIJSAHOCT, OOydeHHs, oOpaTHas CBsA3b Yy4yUTeNns C
00y4aloIUMUCS, TOCTPOCHUE MHIMBUIYATbHOW TPAEKTOPUU M3y4YeHUs y4eOHOTO
MaTepuaina, oOydeHHe C MPUMEHEHHEM HWHTEIICKTYaJbHBIX CHCTEM MOJICPKKU
(g amanranuu yaeOHOro MaTepuaia K 0CoObIM 00pa3oBaTeIbHBIM MTOTPEOHOCTIM
oOyuatomuxcs). Opranuzanuss oOydeHHs Ha OCHOBE ITU(POBBIX TEXHOJOTHIM
MO3BOJIICT aKTHUBU3WPOBATH KOMIICHCATOPHBIE MEXaHU3MBl  OOYYaroIIMXC,
OCYIIECTBIIATH  00pa30BaTEIbHO-PEAOMIMTAIIMOHHBIA  TPOIIECC HAa  OCHOBE
MIOJIUCEHCOPHOTO MOIX0/1a K TIPEOA0JICHUIO BTOPUYHBIX HAPYIIICHUA B Pa3BUTHH.

[{udpoBbie TEXHOIOTHH MOTYT MUCIOJIb30BAThCS B PA3JIMYHBIX BapHaIUsiX: B
BU/JIC MYJTUMEIUNHBIX TIPE3CHTAIINN, KaK y4eOHUK 1 pabodas TETpaib, B KAYECTBE
CIIOBapsl WJIM CIPaBOYHUKA C Y4eOHBIMH BHICOPMIBMAMH, KaK TPEHAXEDP IS
3aKpETUICHNS HOBBIX 3HAHUH WJIM B BHJIC MPAKTHYECKOTO ITOCOOMSI.

NudopmarnmonHo-oOpazoBaTenbHas cpeaa o0pa3oBaTEIbLHOIO YUPEKIACHUS,
OpraHM30BaHHAs C  HCIOJb30BAaHMEM LU(PPOBBIX  TEXHOJOTHH, JIOJDKHA
00ecreynBaTh:

— nH()OPMALTMOHHO-METOINIECKYIO TOIEPIKKY 00pa30BaTeIbHOTO MpoIiecca
¢ yu€ToM 0coObIX 00pa3oBaTeIbHBIX NOTPEOHOCTEN 00YUAIOUXCS C HAPYILIEHUEM
ClIyXa;

— IUIaHUpOBaHUE O00pa30BaTEIBHOTO Ipollecca M €ro PecypcHOro
oOecrieueHus: B COOTBETCTBHH € (he/ilepaIbHBIMU TPEOOBAHUSIMH OCHOBHOTO OOIIIETO
oOpa3oBaHus;

— MOHUTOPUHT ¥ (UKCAIMI0O XOJa U Pe3yJbTaTOB 00pa3oBaTEILHOTO
mporiecca Uil OTCIC)KMBAHHS JTUHAMUKMA YCBOGHHUS Y4eOHOTO Marepuala
00yJaIOIUMUCS C HapYyIICHUEM CITyXa;

— y4€T CaHMTAPHO-AMUAEMHUOJOTHUECKUX TpeOoBaHUN TMpH O00ydeHHU
IIIKOJIBHUKOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JIOPOBbsSI (C HApYIICHUSMHU
cIyXxa);

— COBPEMEHHBIE TTPOLIEAYPhI CO3/IaHuUs, MTOUCKA, cOOpa, aHaIu3a, 00padOTKH,
XPaHECHMS ¥ MPECTaBICHUS HH(OPMAITIH;

— JIMCTaHIIMOHHOE B3aMMOJICUCTBHE BCEX YYACTHHUKOB 00Pa30BaTEIHLHOTO
npoiiecca (OOy4aromuxcsi € HApPYIICHHEM CiIyXa, UX pOAUTeNel (3aKOHHBIX
MIPEICTaBUTEINCH), TIEIarornuyeckux pabOTHUKOB, OPraHOB YIpaBieHUs B cdepe
oOpa3oBaHusi, OOIECTBEHHOCTH), B TOM YHCJIE TIPH peaTnu3alui JUCTAHITMOHHOTO
oOpa3oBaHUs.

B pesynbrare mcnosib3oBaHus MUQPPOBHIX TEXHOJOTUH B 00pa3oBaTEIHLHOM
mporecce y oOydarouuxcs ¢ HapylieHHeM ciiyxa (OpMHUPYIOTCS YeThIpe BHIA
M (POBOIM KOMIETEHTHOCTH:

*UHPOPMALIMOHHA W MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh C
pa3HbBIMU LU(PPOBBIMU pecypcamu),

*KOMMYHHUKAaTHBHass (CIIOCOOHOCTh  B3aWMOJICHCTBOBATh  IMOCPEICTBOM
6Jsi0oroB, GOPYMOB, YaTOB U JIp.),
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*TeXHUYECKasi (CIOCOOHOCTh MCIMOJIb30BaTh TEXHUYECKUE W IMPOrPaMMHBIE
CpE/CTBA),

*IO0TpeOUTENbCKAs (CIOCOOHOCTh pelIaTh C MOMOIIBIO HU(POBBIX YCTPOICTB
U MHTEpHETA pa3iyHble 00pa3oBaTeIbHbIC 334a4N).

Llenv yuebHOU Oucyuniunsl 3aKITIOYACTCS B OOECIEUEHUU OBIIAICHHUS
TIIYXUMUA O0YYaroIIMMHCS HEOOXOAUMBIM (OIpenesieMbIM CTaHAApTOM) YPOBHEM
MaTeMaTHYECKON MOJTOTOBKU B €IMHCTBE C PA3BUTUEM MBIIICHUS U COIIMATIBHBIX
KOMIIETEHIIMH, BKIIIOYas:

— (opMHpOBaHME LIEHTPAIBHBIX MAaTEMaTUYECKUX MOHATUH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas (urypa, NEpEeMEHHas, BEPOSTHOCTb, (DyHKLINA),
00eCreunBaAIOIINX PEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTEMAaTUYECKOTO
o0Opa3oBaHus 00yJarONTUXCS;

— MO/IBE/IEHNE 00YyYaroxcs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAT€MAaTUKH U OKPYXKAIOIIer0 MHpa, MOHMMAaHUE MATeMAaTUKH Kak
gacTH 00IIel KyIbTyphl YEIOBEUECTBA,

— pa3BUTHUE UHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00ydarommxcs,
MO3HABATEIILHOM  aKTUBHOCTH, HCCIIEOBATEICKAX  YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MaTEMaTHKU;

— ¢opmupoBanue PyHKIIMOHATHPHON MAaTEMaTUYECKON TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh  TPOSIBICHUS  MAaTEeMAaTUYECKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYEHUH IPYTUX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H©  3aKOHOMEpPHOCTEH,
(bopMynupoBaTh UX HA S3bIKE MATEMAaTUKU M CO3aBaTh MaTEeMaTUYECKUE MOJIEIIH,
IPUMEHATh OCBOEHHBIM MaTeMAaTUYECKUH ammapar A peHIeHHs IpaKTHKO-
OPUEHTHPOBAHHBIX 3a7ad, HWHTEPIPETUPOBaTH M OLIEHUBATh IOJIyYECHHBIE
pe3yJIbTaThl.

VYueOubiit mpeamer «MaremaTuka» BXOJUT B NPEAMETHYIO 00JacThb
«MatemaTnka U HHQOpMaTHKa.

B 5-10 kmaccax y4yeOHbId mpenMer «MaremaTthka» H3y4yaeTcss B paMKax
CIEAYIOIINX YYEOHBIX KYPCOB:

B 5—6 kmaccax — «Marematukay, 4

B 7-10 xnaccax — «AunreOpa» (BKItOYas 3J€MEHThl CTATUCTUKH U TEOPHH
BeposaTHOCTEH), ° «['eomeTpus», ® « BeposSTHOCTD M CTATHCTHKAY. '

4 Ha u3sydyeHue MaTeMaTUKH B 5, 6 Kiaccax BbIAENsAETCs 110 5 yacos B Heaenmo (170 yacos B rox).

5 Ha usyuenue anre6psl B 7 Knacce Boiiensercsa 3 yaca B Henemo (102 yaca B rox), B 8 u 9 knaccax 1o 2 yaca B
Hezemo (68 gacoB B rox), B 10 kimacce — 4 yaca B Hezento (136 gacos B roxn).

® Ha usyuenue reomerpuu B 7, 8, 9 Kiaccax BhlIeNsS€TCA M0 2 4acoB B Heaemo (68 yacos B ro), B 10 knacce — 1 yac
B Hezaemo (34 Jaca B Tof).

" Ha nsydenue Kypca «BeposTHOCTh U cTaTHCTUKa» B 7 - 10 Kinaccax Beigensercs no 1 gacy B Hememo (34 yaca B
ron).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30OBAHUA

W3ydyeHnne wmaTeMaTdku Ha YpPOBHE OCHOBHOTO o0OmIero o0Opa3oBaHUs
HalpaBJI€HO HA  JOCTI)KEHHE  D[IIYXMMU  OOYYaroIUMHCS  JUYHOCTHBIX,
METanpeMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX PE3yJbTaTOB OCBOCHUS
y4eOHOTro MpeIMeTa.

JIMHHOCTHBLIE PE3VYJIBTATDBI

JIM4HOCTHBIE  pe3yJbTaTbl OCBOEHHUS IIPOrpaMMbl  II0  MaTEMaTHKE
XapaKTEPU3YHOTC:

1) naTproTHUECKOE BOCIIUTAHUE:

OPOSBJICHHEM MHTEpeca K NPOLNUIOMY M HACTOSALIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakJJaHCKO€ U AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN I'pa’KJaHUHA U pealn3aluu ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C NPAKTUYECKHM IIPUMEHEHHEM JIOCTH)KECHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM NPAKTUYECKHUX 3a]ad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM ISl YCTENMIHOM MpodeccruoHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUYAIbHOW TPAEKTOPUH O0OPAa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) »CTETMYECKOE BOCIUTAaHUE: CIOCOOHOCTHIO K 3SMOLMOHAIBHOMY H
ACTETUYECKOMY BOCIHPHUATHUIO MaTeMaTHYECKUX OOBEKTOB, 3aJlay, pELIEHUH,
pacCyXJ€HUI, YMEHHUIO BUJIETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYyYHOT'O TIO3HAHMUS:

OpUEHTalMeld B JEATENBbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOi
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYpOH KakK CPEACTBOM
NO3HAHWS MHpPA, OBJIAJICHHEM IMPOCTEMIIMMHM HaBBIKAMHU HCCIEI0BATEIBCKON
NEeSTEeIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OPMHPOBAHME KYJIbTYpbl 3/I0POBbS U
HMOIIMOHAIILHOTO OJIarONOayYns:

TOTOBHOCTBIO TMPUMEHATh MAaTeMaTHYECKUE 3HAHWS B HHTEPECaX CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
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aKTUBHOCTH ), C(hOPMHUPOBAHHOCTHIO HaBbIKA pe(IEKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ejoBeKa;

7) KOJIOTUYECKOE BOCIIUTAHHUE:

OpUEHTAalMEl Ha MPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM I pelIeHus 3a1a4
B 00JIACTH COXPAaHHOCTHU OKPYKaroLIEH Cpeibl, INITAHUPOBAHUS TOCTYIIKOB U OLICHKU
UX BO3MOXHBIX IMOCJHEICTBHUI I OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00ATbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOIEM U IyTEH UX pEeLICHUS;

8) amanTanus K U3BMEHSIOIUMCS YCIOBUSM COLUAIBHOM U TPUPOIHOM CPEIBI:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEONPEAEIEHHOCTH, MOBBIILIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IESATEIBHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYIHX JIOJEH, NpUoOpeTaTb B COBMECTHOW JAESITEIBbHOCTU
HOBBIE 3HAaHUs, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HAaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE PEIIeHUS] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3VJIbTATbBI

B pe3ynbrate 0CBOEHHUS MPOrpamMMBl 110 MAaTEMAaTUKE HA YPOBHE OCHOBHOI'O
oOmero oopazoBanusi y oOyvaromierocsi 0yayT chOpMUPOBAHBI METApPEIMETHBIC
pE3yNbTAaTHI, XapaKTEPU3YIOIIHECS OBJIaJICHHUEM YHHUBEPCaJIbHBIMU
NO3HABaTEJIbHBIMU  JIEUCTBUSIMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHUBHBIMHU
NEHCTBUSMU U YHUBEPCAJIBHBIMU PETYJISTUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3zoevie nozuueckue oeiicmeus:

— BBIABIATH (CaMOCTOSATENBHO W/WIAM C TMOMOUIBIO  YUMTEIs/IPYyTrux
YYaCTHHKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIPOLEcca) W XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKA MaTEeMaTH4YECKUX OOBEKTOB, MOHSTHI, OTHOUIEHUI
MEXAY MNOHATUSIMH; (HOPMYIUPOBATh C HCIOIB30BAHUEM JIOCTYMHBIX CPEICTB
KOMMYHUKAIIMHM, BKJIIOYAasi YCTHO-JAKTUJIBHYIO pPeYb, OMNpPENENCHUS MOHSATUH;
yCTaHaBIMBAaTh CYIIECTBEHHBIM MpHU3HAK KJIAacCU(UKALUKA, OCHOBAaHUSA IS
000O0IIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A,

— BOCIPUHUMATh U C UCHOJIB30BaHUEM JOCTYITHBIX CPEACTB KOMMYHUKALINH,
BKJIIOYAsl YCTHO-JAKTUJIBHYIO peub, (POPMYIUPOBATH, IPEOOPA30BBIBATH CYKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €AMHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE;

—  BBIABIAATh ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBA3UM U
npoTUBOpeUHsl B (paKTax, NaHHBIX, HAOJMIOJEHUSAX U YTBEPKICHUSX; IMpeasiaraTh
KPUTEPHUH JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

— JeNaTh BBIBOJIBI (CAaMOCTOSITEIbHO W/WIM C TMOMOUIBIO YUUTENs/IPYTUX
YYaCTHUKOB 00pa3oBaTEIbHO-KOPPEKIUOHHOTO MPOIECCa) C HUCIOJIb30BAHUEM
3aKOHOB JIOTUKH, N€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3AKIIIOUEHUN
10 aHAJIOTHUH;
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— pa30upath 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUHN (IpAMBIE U OT
IPOTUBHOTO), MPOBOJUTH (CAMOCTOSITENIFHO W/WIM C TOMOIIBIO YUUTEIs/IPYTHX
YYaCTHHKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO nporecca) HECJIOXKHBIE
JI0Ka3aTeNbCTBA MaTEMaTHUECKUX (PaKTOB, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh crocoO pemieHus yuyeOHOW 3amauu (CpaBHHBATh HECKOJBKO
BapHAHTOB pEIICHHUs, BbIOMpaTh (CAMOCTOSTENPHO W/WIM C  MOMOIUIBIO
YUUTEISI/APYTUX ~ YYAaCTHUKOB  00pa3oBaTENIbHO-KOPPEKIIMOHHOTO  IIPOLiEcca)
Haubosee MoAXO0IALIHH.

ba3zoewie uccneoosamenvckue oeiicmeusn:

— HCIOJIb30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
CaMOCTOSITENIHO U/WJIH C TOMOUIBIO YUUTENSI/APYTUX YYaCTHUKOB 00pa30BaTeIbHO-
KOPpPEKIIMOHHOIO0  mpouecca  (opMynupoBaThb  BOIPOCHL,  (UKCHUPYIOLIUE
IPOTUBOpEYHE, MPOOJIeMy, yCTaHaBIMBAaTh HMCKOMOE M JaHHOE, (OpMHUPOBAThH
TUIIOTE3y; C MCIOJIb30BAHMEM JOCTYIHBIX CpPEJICTB KOMMYHUKALIMM, BKIIIOYAs
YCTHO-JAKTHJIbHYIO P€Yb, apI'YMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

— [IPOBOJIUTB MO IJIAHY HECIOKHBIN SKCIIEPUMEHT, HEOOJIBILIOE NCCIEA0BAHHE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOr0 OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKY COOOI;

— C UCIOJIb30BAHUEM JIOCTYMHBIX CPEJACTB KOMMYHHUKALUH, BKIIIOYasl YCTHO-
JNaKTWIbHYIO peub, (HOpMynIHpoBaTh OOOOIIEHUS MU BBIBOJABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

— CaMOCTOATEIbHO W/WIM C TOMOILBIO YUUTENS/APYTUX YYACTHHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO  Mpoliecca  MPOTHO3UPOBATH  BO3MOXKHOE
pa3BUTHE TIPOLECCa, a TAK)KE BbIIBUTaTh MPEANOIOKEHUS O €r0 pa3BUTHH B HOBBIX
YCIIOBHUSIX.

Paboma c unghopmauueit:

— BBIIBJIATh HEIOCTATOYHOCTh M HW30BITOYHOCTH WH(MOpMAIMH, JAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

— CaMOCTOATENIBbHO W/WIA C TIOMOIIBIO YYUTENS/APYTUX YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mpolecca  BbIOMpaTh,  AHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIUIO PA3ITUYHBIX BUJIOB U (POpM
IpECTaBICHNUS;

— BbIOMpaTh (GOpMy TMpeACTaBiICHUS HHPOPMAIMM U WLIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOM rpaguKoil 1 uX KOMOUHAIUSIMU;

— OILIGHHMBATh HAAEKHOCTh MH(OPMALKU MO KPUTEPUSAM, MPEIIOKEHHBIM
yUdUTEIeM WIH CHOPMYJIUPOBAHHBIM CAMOCTOSITENIBHO W/WIM € TOMOIIBIO
YUUTENSI/ APYTUX YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO MpoIiecca.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHBIE Yy4eOHbIE JeHCTBUS:

— BOCIIPUHUMATh U (POPMYJIUPOBATH C UCIIOIB30BAHUEM JIOCTYIHBIX CPE/ICTB
KOMMYHUKAIIMH, BKIIOYasi YCTHO-IAKTUIIBHYIO p€Ub, CY>KJEHHUS B COOTBETCTBUHU C
YCIIOBUSIMHU M LIEJIIMU OOILIEHHUS; BbIpAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX/YCTHO-
JAKTUJIbHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHU 3a1auH,
KOMMEHTHPOBATh MOJTYYEHHBIN pe3ybTar;
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— B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYTrUX YYacCTHUKOB
Jyanora, OOHapyKMBaTh pa3IMuMe U CXOJICTBO MO3ULINI; B KOPPEKTHOU (PopMeE U €
UCITOJIb30BAaHUEM  JOCTYIHBIX CPEACTB KOMMYHHMKAllMW, BKJIOYas yCTHO-
JAKTUIIBHYIO Peub, (POPMYIHMPOBATH PA3HOIIACHUS, CBOM BO3PAKCHMUS;

—  IOpPeACTaBIATh  pe3yJbTaThl  pEUIEHUS  3a/Jadd, JKCIIEPUMEHTA,
UCCJIEIOBAHMSI, MPOEKTA; CaMOCTOSITENIbHO W/WIM C TMOMOIIBIO YUUTENs/APYTUX
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO Mpolecca BbIOMpaTh ¢dopmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBHUSA

Camoopzanuzayus:

— COCTaBIIATH IJIaH, aJTOPUTM pelIeHUs 3aja4yu (MM €ro 4acTh), BHIOUPATH
CHOCO0 pelIeHUs ¢ YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHThl PEIIEHUH € YYETOM HOBOM
uH(popManuu.

Camoxkonmpons:

— BJIaJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yibTaTa
pElIeHUs] MaTEMaTUYECKOH 3a1auH;

— NPEABUAETH TPYJAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh [IPH PELIEHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACITEIBHOCTH ITOCTABICHHON LIETU U
YCIIOBUSIM, OOBACHSITh TPUYMHBI JIOCTHKEHUS WM HEIOCTHXKCHHUS 11€TTH, HaXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEIAMETHBIE PE3VYJIBTATEHI

[IpeameTHble  pe3yNbTaThl OCBOCHMSI MPOTPAaMMBbl 1O  MaTEMaTHKe
MIPEICTABIICHBI MO TOAaM 00YYEHUS B CIEIYIOUIUX pa3jiesiax IPorpaMMbl B paMKax
OTIENbHBIX Y4eOHBIX KypcoB: B 5—6 kimaccax — kypca «Maremaruka», B 7-9
KJIaccax — KypcoB «Anredpay, «I'eometpus», «BeposSTHOCTb U CTATUCTUKAY.
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OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

MHNOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIMH LIETSIMU 00yUEHHUSI MaTeMaTHKE B 5—6 Kilaccax sSIBISIOTCA:

npojobkeHne (OPMUPOBAHMSI OCHOBHBIX MaTEMaTHUECKHUX MOHATUH (YUCIIO,
BEJIMUYMHA, TeoMeTpuueckas Qurypa), oOecrneuynBaroNMX MPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4aroIINXCs;

pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN OOydaromuxcs,
[03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, HHTEPECa K U3YUEHHUIO
MaTEeMaTHKHU;

HOJBEJCHUE OOYyYaroIMXCsl HAa JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKN U OKPYKAFOIIETO MUPA;

(dopmupoBanre (HYHKIIMOHAIBHON MaTEMaTUYECKON I'PaMOTHOCTU: YMEHUS
pacno3HaBaTh MaTEMaTUYECKHE OOBEKTHI B PEANBbHBIX JKU3HEHHBIX CHUTYaIMSX,
IPUMEHSATH OCBOEHHBIE YMEHUS JJIs1 PEIICHHS IPAKTUKO-OPHUEHTUPOBAHHBIX 3a/ad4,
MHTEPHPETUPOBATh IMOJTYUYEHHBIE PE3yJbTaThl U OLEHUBATH UX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIUU.

OcCHOBHBIE JIMHMM COAEPKAHUSA Kypca MaTeMaTuku B S5—6 Kiaccax —
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeNIbHO, KaXxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYIOH,
a B TECHOM KOHTAKTE M B3aMMOJEHCTBHH. TaKkKe B Kypce MaTeMaTUKU IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATETbHONW CTATUCTUKH.

N3ydenue apudmeTnyeckoro Marepuana HauMHAeTCs CO CUCTEMAaTU3aluK U
pa3BUTHS 3HAHWK O HATypaJbHBIX YMCIIAX, MOJYYEHHBIX HAa YPOBHE HA4YaJIbHOTO
obmiero oOpa3oBanus. [Ipu 3TOM coBepILIeHCTBOBAaHUE BHIUUCIUTEILHON TEXHUKU U
(GbopMHpOBaHHE HOBBIX TEOPETUUYECKMX 3HAHMM COYETAETCS C Pa3BUTHEM
BBIYHMCIIUTENBHON KyJbTYphl, B YACTHOCTU C OOYyYEHHEM MPOCTEHIIMM MpUEMaM
NPUKUJIKA U OLIEHKU PE3YJIbTATOB BBhIUMCICHUH. M3yueHue HaTypalbHBIX 4YHCEN
npojoikaeTca B 6 Kilacce 3HAKOMCTBOM C HayaldbHBIMH TMOHATHUSIMH TEOPUU
JETUMOCTH.

Hauano u3ydyeHuss OOBIKHOBEHHBIX W JECATUYHBIX JAPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUM IpoOei, KOraa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJI€SIMH, TIOHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npobeil B MOJHOM 00BbEME MPEAIIECTBYET M3YUEHHUIO NECATUYHBIX APOOEH, yTo
1eJIeCO00pa3HO C TOYKHM 3PEHHs JOTHMKM M3JI0KEHHUS YMCIOBOW JIMHUM, KOrna
npaBuiia IEUCTBUIN C JECATUUHBIMH IPOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMU
aJITOPUTMaMH BBITIOJHEHUS IEUCTBUIN ¢ OOBIKHOBEHHBIMU IPOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSIMHU PACIIMPUT BO3MOXKHOCTHU I MOHUMAHUS 00y4aroIUMUCS
MPUKIIAAHOTO MPUMEHEHHSI HOBOM 3aMKMCH MPU U3YYEHUH JAPYTUX MPEIMETOB U MPU
MPaKTUYECKOM HCMoiab30BaHuu. K 6 Kiaccy OTHECEH BTOpPOM 3Tanm B M3YYEHUU
npoOel, Te MNPOMCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JIpoOeld, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBaHUE TEXHUKHU BBIUYMCIICHUN, B TOM YHCIIE
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3HAUYEHUN BBIPAKECHUN, COJEPKAIIUX W OOBIKHOBEHHBIE, U JECATUYHBIC
JIpOoOH, YCTAaHOBJICHUE CBA3EH MEXAY HUMH, PACCMOTPEHUE NPUEMOB pEIIEHUS
3a7ad Ha JApobu. B Havane 6 kjacca MPOUCXOIMUT 3HAKOMCTBO C TMOHSITHEM
npoueHTa. OCOOEHHOCThIO M3YyYEHHUS MOJOXKHUTEIbHBIX M OTPULIATEIBHBIX YHCEI
ABJIAIETCS. TO, YTO OHHM TAK)K€ MOTYT PacCMaTpUBAThCA B HECKOJBKO 3TaroB. B 6
KJlacce B Hauaje u3ydyeHus Tembl «llojoXuTenbHble U OTPULATEIbHBIE YHCIIA»
BbiAeisieTcss noarema «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULIATENBHBIMU YHACIAMU U ICUCTBUSIMU C MOJIOKUTEIBHBIMU U OTPULIATEbHBIMU
YUCJIaMU NPOUCXOAUT HA OCHOBE COJEPHKATEIBHOIO MOAXOAa. DTO IMO3BOJISIET HA
JIOCTYITHOM YpPOBHE TO3HAKOMUTh OOYYaroOIIMXCsl TMPAKTHUYECKH CO BCEMHU
OCHOBHBIMU TMOHATHSIMU TEMbI, B TOM YHUCJIE W C MpPaBWIaMU 3HAKOB IIpPHU
BBITIOJIHEHUU apuMeTHueckux aeucTBuil. M3ydeHue palnroHadbHBIX 4YUCENT Ha
ATOM HeE 3aKOHYMTCS, a Oy/eT IPOAOHKEHO B Kypce ajredpsl 7 Kiacca.

[Ipyn o0yuyeHuH pEelIeHHI0 TEKCTOBBIX 3a/ad B 5—6 Kilaccax HCHOJB3YIOTCS
apupmeTndeckue npuémsl pemieHust. [Ipu oTpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBarOTCS TEKCTOBBIE 3aa4d CIEAYIOIIMX BUAOB: 33Ja4d Ha
JNBWKEHUE, HA YacTH, HA IMOKYNKH, Ha pabOTy M MPOU3BOJUTEIBHOCTb, HA
IPOLIEHTHI, HA OTHOLIEHUA U Tiponopiuu. OOydaronmecss 3HaKOMATCS ¢ TpUEMamMu
pelieHuss 3ajad 1epedopoM BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh C
uH(popManuen, NpeCcTaBIeHHON B (hopMe TaOIUI] WIIA JUATPAMM.

B mporpamme yueGHOro kypca «MaTemaTuka» — IMpPEayCMOTPEHO
(dopMupOBaHUE MPONEACBTUUECKUX alreOpandeckux NpeacTaBieHUi. bykBa kak
CUMBOJI HEKOTOPOIO 4YHCJa B 3aBHCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJUTCSI MOCTENEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO MCIOJIB3YETCS MPEkKIE
BCETO JIJIS 3alMCH OOIIMX YTBEPKIACHHUH U ITpenioKeHuil, GopMyJl, B YACTHOCTH AJIsA
BBIYMCIICHHS] TEOMETPUUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTENS» YNCIIA.

B nporpamme yueOHOro kypca «MaTemaTuka» NpeICTaBIICHA HarJsIHAS
reoOMeTpus, HalpaBJIeHHAas Ha  pa3BUTHUE o0pa3Horo MBIILICHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHU S, N300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIM ATall
B M3YyYEHUHU T€OMETPHH, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIIHO-TIPAKTUYECKOM
YpOBHE, OMHUPAETCA Ha HarJIsAIHO-00pa3HOEe MbIIUIEHHE oOywaromuxcs. bosnbas
pOJiIb  OTBOAMTCS  MPAKTUYECKOM  JEATEIbHOCTH, OIBITY, SKCIEPUMEHTY,
MozenupoBaHuto. OOydarouecs 3HaKOMSTCSI ¢ T€OMETPUUECKUMU (pUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMH, y4daTcs
u300paxkaThb MX HAa HEJIMHOBAHHOM M KIeT4aTtoll Oymare, paccMaTpHUBAaIOT HX
MPOCTEUIINE CBOMCTBA. B mponecce u3ydeHUss HArJISAHOM T€OMETPUU 3HAHWS,
MOJIYYCHHBIC OOYYalOIMMUCS HAa YPOBHE HAYAJIBLHOTO 0O0IIero oOpa3oBaHUs,
CUCTEMATU3HPYIOTCS U PACILIHPSIOTCS.

CormacHo y4eOHOMY TIaHy B 5—6 Kjaccax M3y4aeTcsl WHTETPUPOBAHHBIM
npeamer «MareMatrukay, KOTOpPbIM BKIIOYAET apu(METHUECKHil MaTepuanl u
HaIISIHYI0O T€OMETPHUIO, a TakKKe IPOIEJEBTUYECKHE CBEJIEHUS U3 aireopsl,
AJIIEMEHTHI JJOTUKH U Hayayla OMUCATEIbHOW CTAaTUCTUKH.
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COAEPKAHUE OBYUYEHUSA
5 KUIACC
(1-it rox 00y4enust Ha yposue 000)?®

HarypaJjbHble 4uciIa U HYJIb

Hatypanbnoe umcno. Psn narypanpabix umcen. Yucno 0. M3oOpakenue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOIA.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanusi Kak MpUMeEp
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHU. [JecaTHUHas CuCTeMa CUUCIICHHS.

CpaBHeHHE HaTypaJbHBIX YUCEJ, CPABHEHHUE HATYpPAJbHBIX YUCEN C HYJIEM.
CrnocoObl cpaBHeHUs1. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CrnioxeHune HaTypajabHbIX YHCEII, CBOMCTBO HYJIS IPU CIIOKEHUU. Briuntanue
KaK JeiicTBUE, 0OpaTHOE CIOKEHHIO. Y MHOKEHHUE HAaTypaJIbHbIX UMCENl, CBOMCTBA
HYJIA U €IMHUIIBI TPU YMHOXKEHHH. JlenieHne Kak aecTBre, 00paTHOE YMHOXKEHHUIO.
KomrioHeHThl  neiicTBUM, CBS3b  MeXay Humu. [IpoBepka  pesynbTaTta
apupmMeTHiecKoro naeucTBusa. llepeMecTuTenbHOE M COUYETATEIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Ucnonb3oBanue OYKB AJisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(PhMETUUECKUX JCHUCTBUMA.

JlenuTenn W KpaTHblE 4YHCla, pa3iiokeHue Ha MHoxutenu. IIpocteie u
coctaBHble yucina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenenb € HaTypaJbHBIM I[IOKa3aTelieM. 3alUCh YWCJIa B BUAE CYMMBI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpakeHHE. BbIUKCIIEHME 3HAYEHUM YHCIIOBBIX BBIPAKEHUM,
MOPSOK  BBINIOJHEHUs  JaeucTBUM.  Mcmonb3oBaHWE  NPU  BBIYHUCICHUAX
MEPEMECTUTENIBHOTO W COYETAaTEJIBHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, pacTIpe/IeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

JApodu

[IpencraBienne o Jpobu Kak cmoco0e 3amuch  4YacTH  BEJIMYMHBI.
OObikHOBEHHBIE poOu. [IpaBunbHbIe M HENMpaBUiIbHbIE JpoOu. CMenanHas 1poob,
MPECTaBICHUE CMEIIAaHHOW APOOM B BHJE HEMPaBWIHHOW JApOOU U BbIJEICHUE
LEJI0M YacTH YKCIIa U3 HENMpaBWIbHOU Ipodu. M3o0pakenue npoOell ToOUKaMH Ha
YUCJI0BOM npsMoii. OcHOBHOE CBOMCTBO Jipodu. CokparnieHue apooeit. [Ipusenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHEeHHE apoOei.

CnokeHrie ¥ BBIUMTAHHE JpoOed. YMHOXEHWE | JeJieHHuEe JpoOeid,
B3aMMHOOOpaTHBIC ApoOu. HaxoxaeHre yacTy 1eI0ro U 1eoro Mo ero YacTH.

Hecstuynas 3anuch ApooOeit. [lpencraBneHue AECITUYHONW APOOW B BHUJEC
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX ApoOEH TOYKAMHU HA YHCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

Apudmernueckue HAEUCTBUS C JACCATUYHBIMU ApoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

PenieHue TeKCTOBBIX 3aa4

8 Coxpanserca comepkanue M 00BbEM MaTepmana, HpeiacTaBieHHoro B npumepnoii OOIl — mms mepsoro roga
o0yuenus Ha ypoHe OOO.



19

Pemenne TeKCTOBBIX 3ajad  apupMeTHdecKuM crocoOoMm. Pemienue
Jorudeckux 3amad. PemeHue 3amad mepeGOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonp30BaHue pu pelIeHU  3a1a4 TaOJIHI] U CXEM.

Pemenne 3amay, comep:KamyMx 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIWYUHBIL:
CKOpPOCTb, BpE€Msl, pACCTOSIHME, LIE€HA, KOJIUYECTBO, CTOMMOCTb. EnuHuIbI
U3MEPEHHUS: MacChl, 00bEMA, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTU. CBA3b MEXIY
€AUHULIAMHU U3MEPECHUS KaK/I0M BEJIMUUHBI.

Pelienre ocCHOBHBIX 3a71a4 Ha IpOOH.

[IpeacraBieHue naHHBIX B BUAE TaOIUI], CTOIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsanele mpeacraBieHuss o Qurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmoi,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3Ka, METPUYECKUE €MHULIBI JUTMHBL. J[JIMHA TOMaHOM, IEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsanaele npencraBieHuss o (Urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUIYD.

N3obOpaxkenne ¢uryp, B ToM uuciie Ha kierdyarod Oymare. [loctpoenue
KOH(Urypanuii u3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYaTON
Oymare. VMcrnosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NPSAMOYTOJbHMKA W MHOTOYTOJIBHHKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4YHCJIEe (QUTYp, U300paKEHHBIX Ha KJeT4aTouh Oymare.
EnuHuibl uamMepeHus miomaim.

Harnsiaapie npeacTaBieHus 0 IpOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIH
napaienenunea, — kyo, — MHororpaHHuku.  M3o00paxkenune — mpocTermmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamnenenunena. Co3gaHue Mojemnei
MHOTOTPAaHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM TPSMOYTOJBLHOIO Mapajenenumnena, kKyoa. EAMHUIBI U3MepeHHs
o0BEMa.

6 KIIACC
(2-it rox 00y4enust Ha yposae 000)°

HarypaJjbHble yuciaa

Apudmernyeckue IEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMH.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonb30BaHre Npy BEIYUCIEHUSAX EPEMECTUTEIBLHOTO U COUETATEILHOTO CBOCTB
CJIOKE€HUS 1 YMHOKEHHUS, PaCIIPEACIUTENIHHOTO CBOMCTBA YMHOXEHUSI. OKpYTieHue
HaTypaJbHBIX YUCET.

Jlenutenu u KpaTHBIC YKCIia, HAMOOJBINN OO AETUTETh U HANMEHBIIIEE
oO1ree kpaTHoe. [lenMMocTh CyMMBI B PpOU3BeeHUs. [[efeHue ¢ 0cTaTKOM.

Jpodu

OOGbIKHOBEHHAs1 JApOoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsaourBanue apooei. Pemenue 3aa4 Ha HaXOXKJIEHUE YaCTH OT

° Coxpansercs cojepkaHue M 00BEM MaTepmana, npeacTaBieHHoro B npumepnoit OOIl — ans BToporo roja
o0yuenus Ha ypoHe OOO.
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1EeJI0ro M I1eNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJeHUs.
[IpencraBnenne AeCITHYHON qpOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
IIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHJIE ACCATUUHOMU. JlecaTnunbie 1podu u
METpUYECKask CUCTeMa Mep. AprUpMETHUECKHUE ACHCTBHS U YUCIOBBIC BRIPAXKECHUS C
OOBIKHOBEHHBIMU U JICCSITUYHBIMU APOOSIMHU.

OtHomienue. JleneHwe B JaHHOM OTHOIIEHMHM. Macitad, MNponopius.
[IpuMeHneHne nponopuni PYU PELICHNHN 3a1a4.

[Tonsatue npoueHTa. BeruncieHne mporeHTa OT BEMYUHBI U BETUYUHBI 10 €€
MPOLIEHTY. BhIpakeHre MpOIEHTOB JECATUYHBIMU ApoOsimMu. PereHue 3amay Ha
MPOLIEHTHI. BbIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLICHTAX.

HonoxuTenbHbIE U OTPULATEIbHBIE YHCIA

[TonoxxutenbHble U OTpULIATENbHBIE uncia. Llensie yncna. Monyns 4uncia,
reoMeTpuyecKas HHTeprnpeTanuss Moxyss uucia. HM3o0pakeHue dyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. (CpaBHEHHWE  YHCEIL
Apudmernueckue 1eUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YUCIIAMH.

[IpssmoyrosibHas crucTeMa KOOPAWHAT Ha INIOCKOCTH. KoopauHaTel ToUkn Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u Guryp Ha KOOpJIMHATHON
IIJIOCKOCTH.

BykBeHHbIE BHIPaKEeHUSA

[IpumeHnenne OykB I 3alMCH  MATEMAaTUYECKUX  BBIPAKEHUN H
npemioxkennii. CBolicTBa apu(pMETHYECKUX JIEHCTBUN. ByKkBeHHbIE BBhIpaKEHUS U
YUCJIOBBIE IIOJCTAHOBKU. DBYKBEHHBIE pPAaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KoMIlOHeHTa. DopMyiibl, (GOpPMYJIBl TMEPUMETPAa U IUIOMIAIN MPSMOYTOJIbHUKA,
KBajipata, 00bEMa nmapajienenuneaa u Kyoa.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apuMeTHYecKuM crocodom. Pemienue
JIOTUYECKUX 3a1a4. Pemienne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amad, coaepkamMxX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYWHBIL:
CKOPOCTBb, BpeMs, paccTosiHueE, LICHA, KOJINYECTBO, CTOMMOCTB,
MPOU3BOAMTENILHOCTh, BpeMsi, 00BEM paboThl. EOWHULBI M3MEpEeHus: Macchl,
CTOMMOCTH, PACCTOSIHUSI, BDEMEHH, CKOPOCTH. CBSA3b MEXKIY €IMHULAMHA U3MEPEHUS
KaKI0H BEJINYNHEI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLICHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHUE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLICHTHI.

Onenka M NpUKHIKA, OKpyrjeHue pesynbrara. CocTaBieHrne OyKBEHHBIX
BBIPAKEHUH I10 YCJIOBUIO 3a7a4H.

[IpencraBiaeHure OaHHBIX C MOMOIIBI0 Tabmui W auarpamm. CronOyarbie
JIarpaMMBbl: YTEHHE U ITOCTpOeHUE. UTeHUe KPyTrOBbIX AUATPAMM.

Harasimnas reomerpust

Harnsanele mpeacraBieHuss o Qurypax Ha IJIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacrnonokeHne ABYyX NpPSMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
npsIMbIE, TMEPIECHANUKYISIpHbIE NpsMble. M3MepeHue pacCTOsHMI: MEXIy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JIMHA MaplIpyTa Ha KBaApPaTHOM CETKE.
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N3mepeHre M IOCTPOEHWE YIVIOB C IIOMOINBIKO TpaHCHOpTHpa. Buuel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXyTONIBHUK, [IpUMEpPBI
YETHIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuuecKux (Uryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LHMPKYJS, JHUHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kneTuaToi Oymare.

[lepumerp MHoOroyrosnbHuka. IloHsTHe TUIOIIAAM QUIYpPBI, EOUHUIIBI
u3Mepenus mwionaau. [IpubnmxEénnoe n3mepenue miomanu Guryp, B ToM 4ucie Ha
KBajpaTHOM ceTke. [IpubmmkéHHoe M3MepeHue IIUHBI OKPYXKHOCTH, IUIOIIAIU
KpyTa.

CummeTpus: eHTpanbHas, 0OceBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsansie MIPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, Kyo, mpusMa, NUpaMuja, KOHYC, LMIMHAp, Iap u cdepa.
N300pakenne npocTpaHCTBEHHbIX Guryp. [IpumMepsl pa3BEpTOK MHOTOTPAHHUKOB,
nMIMHApa U KoHyca. Co3gaHue Mojeliell MPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

[Tonsatue o0béMa, eMHUIBI U3MEpeHUsT 00bEMa. OOBEM MPSIMOYTOJIHLHOTO
napajuienenumnena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue ydeOHOro kypca «MaremaTuka» B 5—6 Kiaccax JOJDKHO
o0ecrieunBaTh JOCTH)KEHHE YKa3aHHBIX HUKE MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

5 KJIACC

Yuciaa 1 BBIYUCTCHUSA

— T[OHMMAaThb W TMPAaBWIbHO YHNOTPEOJSATh TEPMHHBI, CBSI3AHHBIE C
HATypaJbHBIMHU YHCIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMH;

— CpaBHMBATh M YIOPSJAOYMBATH HATypajbHbIE€ YHWCIA, CpPAaBHUBATh B
MPOCTEUIINX ClTydasix OOBIKHOBEHHBIE APOOH, AECATUYHBIE APOOH;

— COOTHOCHTh TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) TIPSAMOU C
COOTBETCTBYIOIIUM €l YMCIOM M H300pa)kaTh HATypaJIbHbIE YMCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSMOIA;

— BBINOJHATh apU(pMETHUYECKHE ACUCTBUS C HATypaJbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIIUX CITydasiX;

— BBIIOJIHATh POBEPKY, MPUKHUJIKY pe3yjbTaTa BBIYMCICHHN. 6 OKpYIIISTH
HaTypaJbHbIE YNCIIA.

Penienue TeKCTOBBIX 3a/1a4:

— peliaTh TEKCTOBBIE 33JaYd apU(PMETHUECKUM CIIOCOOOM U C TOMOIIBIO
OpraHM30BaHHOI'O KOHEYHOT0 nepedopa BCeX BOZMOMKHBIX BAPUAHTOB,;

— pelmath 3aJauM, COJAEpXKallle 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb;

— HCIOJIb30BaTh KPATKUE 3aliCH, CXEMbl, TaOJHIlbl, OOO3HAUYEHHS MpPU
peluIeHuy 3a1ay;

— TOJB30BAThCSl OCHOBHBIMM €IMHHUIIAMM M3MEPEHMS: LEHBbI, MAaccChl,



22

pacCTOsIHMs, BPEMEHHU, CKOPOCTH; BBbIpaXXaTb OJHU EAWHUIBI BEIWYHUHBI 4Yepe3
Apyrue,

— WU3BJIEKaTh, AHAIM3UPOBATH, OIICHUBATH WH(POPMAITHIO, TIPEICTABIICHHYIO B
TabNuIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATH ITPEACTABICHHBIC TAHHEIE,
WCIMOJIb30BaTh JAHHBIC IPU PELICHUH 33/1a4.

Harasgnas reomerpus:

— TIOJIb30BaThCS T€OMETPUUYECKHMU TOHATUSAMU: TOYKA, MpsiMas, OTPE30K,
JIy4, YTOJ1, MHOIOYTOJIbHUK, OKPY’KHOCTb, KPYT;

— MPUBOJUTH MPUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHUpA, UMEIOIIUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD;

— UCII0JI30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA, CTOPOHA; C
MHOT'OYI'OJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JAUArOHajb, C OKPYKHOCTBHIO:
panunyc, 1uaMeTp, LEeHTp;

— M300pakaTh U3yUYECHHBIE T€OMETpUYecKue (Urypbl HA HEIMHOBAHHOW M
KJIETYaTOM Oymare ¢ MOMOILbIO TUPKYJIS U JTUHEHKHY;

— HaXOAUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MTOMOILBIO
JMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW IJIMHBI; CTPOUTH OKPY>KHOCTH 33aJaHHOTO
panuyca;

— KCIMOJIb30BaTh CBOMCTBA CTOPOH W YTIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa I
MX MTOCTPOECHHS, BBIYMCIICHUS TUIOMIAIN U IEPUMETPA;

— BBIUMCIATh MEPUMETP W IUIONIAAb KBajpara, MPSMOYTOJIbHHKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeT4yaTon Oymare,

— I0JIB30BAaThCSI OCHOBHBIMU METPUYECKUMU €IUHULAMU U3MEPEHUS JJIMHBI,
IJIOIIAM; BBIPAXXaTh OJIHU €IUHUILIBI BEJIUYUHBI Yepe3 APYyrue;

— pacrmo3HaBaTh NapajjieNenunen, KyO, HCIOIb30BaTh TEPMHUHOJIOTHUIO:
BEpIIIMHA, peOpO rpaHb, U3MEPEHHUS; HAXOUTh U3MEPEHUS Mapaljieenumena, Kyoa;

— BBIUUCIATH 00BbEM KyOa, mapajuiesenurea mo 3aJaHHbIM HU3MEPEHUSIM,
MOJIb30BaThCS EIMHULIAMU U3MEPEHUST 00bEMA,;

— pellIaTh HECJIOXKHBIC 3a/la4d HAa M3MEPEHUE N€OMETPUYECKUX BEJIWYHUH B
MPAKTUYECKUX CUTYAITUSAX.

6 KJIACC

Yucsa v BBIYUCJICHUS

— 3HaTh U IOHUMATh TEPMHUHBI, CB3aHHBIE C PA3JIMYHBIMU BUJIAMHU YUCEI U
crioco0aMu MX 3aIKiCH, IEPEXOAUTH (€CIIM 3TO BO3MOKHO) OT OJTHOUM (POpPMBI 3amucH
YHUCIIa K JPYrou;

— CPaBHUBAThH U YIIOPSIOYUBATH IIEJIbIC YMCIIA, OOBIKHOBEHHBIE U IECATUYHBIC
JIpo0u, CpaBHUBATH YKCJIA OJHOTO U PA3HBIX 3HAKOB;

— BBIMOJHATH, COUETasi YCTHBIC M MHUCHbMEHHBIC MPUEMBI, apuhMETHUECKIE
JEUCTBUS C HATYPAIHHBIMU U IIEJIBIMU YUCIIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU
JTpOOSIMU, TIOJIOKUTEITLHBIMUA U OTPUIIATEIIbHBIMUA YHCIIAMU,

— BBIUYMCIISATh 3HAYCHUS YMCJIOBBIX BBIPAXKCHUH, BBINOJHATH NMPUKUAKY U
OIICHKY pe3yJibTaTa BBIYMCICHUM, BBIMIOIHATh MPeoOpa3OBaHUsI UYMCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMeTHUECKUX ICUCTBUN;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOU C COOTBETCTBYIOIUUM €U
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YUCJIOM M HM300pakaTh 4YMClIa TOYKAMH HA KOOPAMHATHOW NPSIMOM, HAXOIUTh
MOJyJIb YHCIIa;

— COOTHOCHTbD TOUYKH B MPSMOYTOJIBHON CHCTEME KOOPAUHAT C KOOPAHMHATAMU
9TOU TOYKH,

— OKPYTJIATD ILIENIbI€ YKCTa U JECATHYHBIE APOOU, HaXOIUTh MPHUOIIKEHUS
quCenl.

YucioBble 1 OyKBeHHbIE BbIPAKEHHUS .

— MIOHKUMATh U YIIOTPEOIISATh TEPMHUHBI, CBSI3aHHBIE C 3AITUCHIO CTENIEHU YHCTIa,
HAaXOJIUTh KBaJpaT M KyO 4HMCIa, BBIYUCIATH 3HAYCHUS UYMCIIOBBIX BBIPAKEHUH,
coJiepKallluX CTEIEHHU;

— M0JIK30BaThCA MPU3HAKAMHU JEITMMOCTHU, PACKIIAIbIBATh HATYPAJIbHbIE YUCIa
Ha IIPOCThIE MHOXKUTEIH,

— M0JIb30BaThCS MACIITAOOM, COCTABJISITh POIIOPLIUU U OTHOILICHUS;

— UCIONB30BaTh OyKBBI I OOO3HAUEHHUS YHCENl TMpU  3alucu
MaTEeMaTHYECKUX BBIPAKCHHUM, COCTABISATh OyKBEHHBIE BBIPRKEHUS U (POPMYIIHI,
HAaXOAWTh 3HA4YCHHWs] OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISAA HEOOXOAMMBIE
MIOJICTAHOBKH H MPEOOPa30BAHMUS;

— HaXOJIUTh HEM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Penrenne TeKCTOBBIX 3a/1a4:

— peliaTh MHOTOIIATOBbIE TEKCTOBBIC 3a]]a4l apHU(PMETHUECKUM CITIOCOOOM;

— pemath 3aJayd, CBS3aHHBIE C OTHOIICHHWEM, MPONOPIHUOHATIBLHOCTHIO
BEJIMYMH, IPOIIEHTaMU; PEIIaTh TP OCHOBHBIE 3a/1a4M Ha APOOU U TPOLICHTHI;

— pemath 3aJadd, COJeprKallhe 3aBUCHUMOCTH, CBS3bIBAIOILNE BEIUYUHBL:
CKOpOCTb, BpeMms, paccTosiHue, 1IEHa, KOJINYECTBO, CTOUMOCTB;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEéMa paboThl, HMCHOJB3Yyd apudmeTHuecKue
NEUCTBUS, OLIGHKY, TPUKUIKY; I[OJIb30BATbCd  €AMHULIAMU  HU3MEPEHUs
COOTBETCTBYIOIIMX BEJINYHH;

— COCTaBJISITh OyKBEHHBIE BHIPAYKEHUS TI0 YCIOBHUIO 33a4H;

— W3BJIEKaTh MH(POPMAINIO, MPEICTABICHHYIO B TaONIWIax, Ha JHMHEWHOM,
CTOJ0YaTOW WM KPYrOoBOM JuarpamMmax, HWHTEPIPETHPOBATH MPEICTaBICHHBIC
JaHHBIS; UCTIOJB30BaTh TaHHBIC MIPHU PEIICHUH 33]1a4,

— MPEJCTaBIATh UH(OPMAIIUIO C TOMOUIBIO TA0JIUL, TMHEHHON U CTOJI04YaTON
Jarpamm.

Harasanas reomerpus:

— MPUBOAUTH MPUMEPHI OOBEKTOB OKPY’KAIOLIEro MHUpa, UMEIOIUX Popmy
U3YYEHHBIX T€OMETPUYECKHUX IJIOCKMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
paBHBIX U CHMMETPHUYHBIX (QUTYD;

— u300paxaThb C TMOMOIIBIO I[HUPKYJs, JMHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAHHOMW U KJIETYAaTON Oymare u3y4eHHbIE IIIOCKUE FreOMeTprIecKre (Urypsl
U KOH(UTypallui, CHMMETPUYHbIE (DUTYPHI;

— TOJB30BaThCS TEOMETPUYECKUMH TOHSATHUSIMHU: PaBEHCTBO (QUTYD,
CUMMETpHSI; HCIONB30BaTh TEPMUHOJIOTHIO, CBSI3AHHYI0 C CHMMETPHEH: OCh
CUMMETPHH, IICHTP CHMMETPHH,

— HaXOAWTh BEJMYMHBI YIJIOB H3MEPEHHEM C TOMOIIbBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHOM BEJIMYMHBI, MOJIH30BATHCS MPU PELICHUH 3aa4 IPalyCHOM
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MEPOM YIJIOB; paClO3HABATh HA YEPTE)KAX OCTPBIN, IPAMOH, PA3BEPHYTHIN U TYIION
YTJIBL,

— BBIUHCIATH JJIMHY JIOMAaHOW, MEPUMETP MHOTOYIOJIbHUKA, IOJIb30BATHCS
€AMHUIIAMU U3MEPEHUS ITTMHBL, BBIPAXKaTh OJIHU €IMHUIIBI H3MEPEHUS IJTMHBI YEPE3
Apyrue,

— HAXOJAWTb, UCIOJb3Ys YEPTEKHBIE HUHCTPYMEHTBI, PACCTOSHHS: MEXKIY
JBYMSI TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHY ITyTH HAa KBAJIPaTHOU CETKE,;

— BBIUMCIATH IUIOMAJb (UTYpP, COCTABJICHHBIX W3 MPSIMOYTOJILHUKOB,
UCII0JIb30BaTh pa30MEeHNE Ha MPSAMOYTOIbLHUKH, HA paBHbIE (PUTYPBI, TOCTpABAHUE
JI0 IPSIMOYTOJIHUKA; M0JIb30BAaThCSI OCHOBHBIMH €IMHUIIAMH U3MEPEHHUS TUIOIIAIN;
BBIpAXKaTh OJHU €AUHULIBI U3MEPEHUS IO YEpE3 IPYTHE;

— pacro3HaBaTh Ha MOJENSIX U U300paKEHUAX MUPAMHUIY, KOHYC, IIUIHHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PA3BEPTKA,

— U300paXkaTh Ha KJIETYATOM Oymare MpsIMOYTrOJIbHBIN NapaljIeIeNuIen,;

—  BBIUMCIATH 00BEM  MOPSIMOYTOJIBHOTO  NapajUiesenunena, Kyoa,
M0JIb30BAaThCS OCHOBHBIMHM €JIMHHMIIAMH HM3MEpPEHUs 00bEMA; BBIpAXKATh OJHU
eAMHUIIBI U3MEPEHUS 00BEMA Yepe3 IPYTHe;

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



5 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Temarrueckoe MIaHUPOBAaHUE TI0 MaTEMaTHKE TIPEJCTABICHO 110 ToaaM 00y4YeHHs (5—6 Ki1acchl).

OcHOBHBIC BUBI IEATSILHOCTH O0YJAIOIINXCS MTEPEUNCIICHBI TTPU U3YYCHUH KaXK0W TEMbl U HAMPaBJICHBI HA TOCTHKEHUE
IJIAHUPYEMBIX pPe3yJbTaToB 00ydeHus. [lepeueHb BUAOB ACSITEIBHOCTH MOXKET OBITh PACIIMPEH WINM COKpaméH — ¢ y4ETOM
BO3MOYKHOCTEH ¥ OTpaHWUYCHUN 00YyJaronuXxcsi, 00yCIOBICHHBIX CTPYKTYPOU HAPYIICHUS NP MATOJIOTHH CITyXa.

OO011ee komuecTBO yacoB — 170 gacos.

TeMbl (TeMaTHUYECKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

OKpYIJIEHHE HATypaJIbHBIX YHCEell
Apudmernueckue 1eHCTBUS C HATYPaTIbHBIMU
yuciaamu. CBOWCTBAa HyJIS NPU CIOXKEHHUU U

YMHO)KGHI/II/I, CBOfICTBa CANHNLBI HpI/I
YMHOKEHHH. [lepemecTurtenbHOE u
coueTaTeJbHOE CBOMCTBA  CJIOKEHUI WU

YMHOXXEHHUS, PACHPEACIUTEIBHOE CBOWCTBO
YMHOKEHHS.

Jenurenn W KpaTHbIE 4YHUCIA, PA3JIOKEHHUE
quciia Ha MHOXHTEIU. JleaeHue ¢ ocTaTKoM.
IIpocTeie u cocrtaBHble uncina. I[IpusHaku
IeUMOCTH Ha 2, 5, 10, 3, 9.

YucnoBele BhIpaXEHUs; IOPSI 10K ACHCTBHIA.
Penrtenne  TEKCTOBBIX  3agad Ha  BCeE
apudmeTnuecKrue ICHCTBUS, HA JBIKEHUE U
MOKYTIKH.

0J10KH/MOYJIH)
Harypanbnble uymcaa. | Jlecatuunas  cuctema  cuMmcieHusa. Pap | B meuenue yueOnoeo 2o00a: NMOHUMATh, NPUMEHATh B CaMOCTOSITEIbHOMN
HeicrBus ¢ | HaTypalpHBIX uHcend. HarypaiapHBI psa. | peud, BOCIPHHUMATH (CIIyXO3PUTEILHO W/WIM Ha CIyX C YYETOM YpPOBHS
HATYPaJIbHBIMH Yucno 0. HarypaibHble  4YMcaa  Ha | CIIyXOpPEUEBOIO pa3BUTHs OOydyarOIIMXCs) M JIOCTAaTOYHO BHATHO U
yncaamu (43 4) KOOPIAWHATHOM MPSMOM. CpaBHeHHe, | €CTECTBEHHO BOCIPOU3BOJIUTh TEMATUYECKYI0 U TEPMHUHOJIOTHYECKYIO

JEKCUKY, a TaKKe JEKCHKY IO OpraHu3alMu Y4eOHOH JesTeIbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmonp3oBare NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicooiu yuebOHOU uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JUCIUIUIMHBIL, @ TAK)KE JIEKCUKY 110 OPraHU3aliK y4eOHOU NesTEIbHOCTH.
Uurarh, 3anuchbiBaTh, CpPaBHUBAThb HATypaJbHbIE 4YHCIA; MNpeayararb M
o0cyXaTh crocoObl YIOPSAOYMBAHUS YHCET.

N300pakaTh KOOpAMHATHYI MpsIMYIO, OTMeYaTh 4YMCIa TOYKAMH Ha
KOOPAMHATHOW MPSAMOM, HAXOAUTh KOOPJAUHATHI TOUKHU.

HccnenoBaTth cBOMCTBA HAaTypalbHOIO psna, uynces 0 u 1 mpu cinoxeHuu u
YMHOKECHHH.

Hcnons3oBarh NMpaBUIIo OKPYIVIEHHS HATYPAJIBHBIX YHUCEIL.

BoinonusaTe apudmMernyeckue JEHCTBUS € HATypaJbHBIMH YHCIIAMH,
BBIUUCIIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUH CO CKOOKaMH U 6€3 CKOOOK.
3anuceIBaTh IPOU3BEICHNE B BUJE CTENIEHU, YATATh CTEIIEHH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO (OCHOBaHME, IOKA3aTelIb), BBIYMCIIATH 3HAUEHUS CTEIIEHEN.
BBINMONMHATE NPUKUAKY M OLEHKY 3HAYEHWM YHCIOBBIX BBIPAXKEHUU,
IpesIaraTb ¥ IPUMEHSATh IPUEMBI POBEPKH BBIYMCIECHUM.
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Hcnonp30BaTe IpU BBIYHACICHUAX IEPEMECTUTEIBHOE M COYETATEIIBHOE
CBOMCTBA CIIOKCHUS M YMHOXCHUS, pPaCIpPEIEIUTEIbHOE CBONCTBO
YMHOXXEHUS; (HOpMyaupoBaTh M INPUMEHSATh IpaBuila MpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUI HA OCHOBE CBOWCTB apU(PMETUUCCKHX JICHCTBHIA.

Harasnuas
reomerpus. JIMuHMH HA
miaockoctu (12 4)

Touka, mnpsiMasi, OTpe3oK, Jy4d. JlomaHnas.
W3mepenne [UIMHBI OTpE3Ka, METPUYECKUE
€UHULbI U3MEPEHHUs JUIUHbL. OKPYXHOCTh U
KpYT.

[TpakTiueckas pabora «Iloctpoenue yzopa u3
OKPYKHOCTEN.

VYron.  Ilpsmoii,  ocTpblii, Tymnoil u
Ppa3BEPHYTHIN yruibl. MI3MepeHnue yrios.
[TpakTuueckas pabota «Iloctpoenue yriosy.

PacriozHaBate Ha  4epTeKax, PpUCYHKaX, OINMCHIBATh, HCIOJb3Ys
TEPMUHOJIOTHIO, ¥ M300pa)kaTh C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB:
TOUKY, NIPAMYI0, OTPE30K, JIyd, IO, JOMAaHYI0, OKPY>KHOCTb.
Pacnio3naBath, IPUBOAUTH IPUMEPHI 0OBEKTOB PEATLHOTO MHUPA, UMEIOIINX
(bopMy U3yueHHbIX (PUTYp, OLIEHUBATh UX JIMHEHHBIE pa3MeEpBI.
Wcnonb30BaTh TMHEWKY U TPAHCHOPTUP KAK MHCTPYMEHTHI /711 IOCTPOEHUS
Y U3MEPEHUs: U3MEPSTh JJINHY OTPE3Ka, BEJIMUUHY YIJIA; CTPOUTH OTPE30K
3aJlaHHOM JUIMHBI, YTroJj, 3aJaHHOW BEJIMYMHBI, OTKJIAJbIBATH IUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPYKHOCTb 3aJJaHHOTO paguyca.

N300pakaTh KOHQUTYpallMM TE€OMETPHUYECKUX (GUTYp H3 OTPE3KOB,
OKPY)XKHOCTEH, HMX 4YacTei Ha HEIMHOBAaHHOM M KieT4aroi Oymare;
npejiaraTh, ONUCHIBATH U OOCYKIAaTh CIIOCOOBI, aITOPUTMBI IOCTPOECHHUSI.
Pacno3HaBate M u300paxkaTh Ha HEJMHOBAHHOMW M KjeT4yaTroil Oymare
MIPSIMOM, OCTPBIN, TYIIOU, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBI.
BbruncnsaTe AIMHBI OTPE3KOB, IOMAHBIX.

[lonumarh W HCMONB30BaTh MPH PEIICHUU 33/a4 3aBUCUMOCTU MEXIY
€AMHHUILIAMUA METPUYECKOW CUCTEMBI MEp; 3HAKOMHUTBCSI ¢ HEMETPUUYECKUMHU
CHUCTEMaMHU Mep; BBIPaXKaTh JUIMHY B PA3JIUYHbBIX €AUHHUIIAX U3MEPEHHUS.
HccnenoBaTh GpUrypsl M KOH(GUTYpaAIMH, UCTIONb3Ys IM(POBBIE PECYPCHI.

OOBLIKHOBEHHBIE
apoou (48 1)

Jpo6s. [IpaBunbHbIE 1 HETTPaBUIIbHbBIE IPOOH.
OcHoBHOe cBoiicTBO Jpobu. CpaBHEHHE
JpoOeH.

CnoxeHue W BbIUUTAHHE OOBIKHOBEHHBIX
npobeit. CmenranHas ApoOb. YMHOXEHHE H
JiefieHre OOBIKHOBEHHBIX Jpo0ei; B3auMHO-
obOpaTHbIe 1podu.

Pemienne TEKCTOBBIX 3a/ay, COJIEpKALIUX
Jnpobu. OCHOBHBIE 3a7]a4M HA IPOOH.

MopnenupoBate B rpaduueckoil, npeamMeTHol ¢opMe, C TOMOIIbIO
KOMITbIOTEpA MOHATHUS U CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOM JPOOBIO.
YuraTh W 3amMCHIBaTh, CPAaBHUBATH OOBIKHOBEHHBIE APOOH, IMpeiarars,
000CHOBBIBaTh U 00CYX/1aTh CIIOCOOBI YIOPSI0UUBAHUS IPOOEH.
N306paxaTh 0OBIKHOBEHHBIE APOOM TOYKaMU Ha KOOPAMHATHOM MPSMOIL;
UCIOJIb30BATh KOOPIUHATHYIO MIPSIMYIO JUIsl CPAaBHEHUS APOOEii.
®dopmyanpoBaTh, 3aMUCHIBATH C MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOH JpoOH; HCIOJIBb30BaTh OCHOBHOE CBOWCTBO JpoOW Juis
COKpalleHus ipo0elt ¥ MpuBeAeH sl 1poOU K HOBOMY 3HAMEHATENIO.
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[TpumeHneHne OyKB JUISL 3anucH | [IpencraBnare cMeniaHHyo ApoOb B BUJIE HENPABUWIBHOM M BBIIENATH
MaTeMaTHYECKHUX BBIPAKCHU I U | LEeIYI0 4acTh YUCJIAa U3 HENPABUIBHOM Ipo0H.
IIPEIUI0KECHUM. Beimonuate apudmernyeckue AEHCTBHSL C OOBIKHOBEHHBIMH JpOOsSMU;
MPUMEHSITh CBOWCTBA apU(PMETHUSCKUX ACUCTBUN JUIS pAllMOHATU3AIUU
BBIYMCIICHUM.
BbINONMHATE NPUKKUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUM; Mpeasararb u
IIPUMEHATH IPUEMBI IIPOBEPKU BBIYUCIICHUN.
[IpoBomuTh HCCIENOBaHUS CBOMCTB JpoOe€i, omupaschb Ha YHCIOBBIC
9KCHEPUMEHTHI (B TOM UHUCIIE C TIOMOIIBIO KOMIIBIOTEPA).
PacriozHaBaTh MCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O IpO0SX, MPUBOJIUTH
IpUMEpPbl M KOHTPIPUMEDPHI, CTPOUTH BBICKA3bIBaHUS U OTPHULAHMSA
BBICKA3bIBaHUM.
Pemate TekcToBBIE 3a7auu, COJep)KallUe APOOHbIC AAHHBIE, U 33Ja4d Ha
HAaXO’KJICHUE YaCTH LEJIOT0 U LIEJIOTO 10 €ro YaCTH; BBIABIATh UX CXOACTBA
Y pa3Inyusl.
MognenupoBaTb XOJA pELICHHA 3aladd C IIOMOILIBIO PHUCYHKA, CXEMBI,
TaOJINLIBI.
[IpuBoauTH, pa30MpaTh, OLIEHUBATH PA3IMYHbIE PEIICHUS, 3alIUCH PEIICHU
TEKCTOBBIX 33]1a4.
Kputnueckn  oueHMBAaTh  MOJYYEHHBIM  PE3yJbTaT,  OCYILECTBIATH
CaMOKOHTpPOJIb, IPOBEPsAs OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OLIMOKH.
3HAKOMUTBCS C UCTOPHEN pa3BUTHUS apU(PMETUKH.
Harnsanas MHOroyrojapHUKH. YeTblpExyronpHukK, | OnuceiBaTh, MCHOJIb3YSl TEPMHUHOJIOTHIO, HU300paaTb C IOMOIIbIO
reoMeTpus. IPSIMOYTOJIBHUK, KBaJpar. YepTEKHBIX HHCTPYMEHTOB M OT PYyKH, MOJEIupoBaTb U3 Oymaru
MHOroyroJibHUKH IIpakTnueckas paboTta «IlocTpoeHHE | MHOTOYTOJIBHUKH.
(10 9) IPSMOYTOJIbHUKA C 3aJJaHHBIMHU CTOpOHaMH Ha | [IpuBoIuTh npuMepsl OOBEKTOB pEATbHOTO MHpPA, UMEIOIMUX (GopMy

HEJIMHOBAHHOM Oymarey.

TpeyroybHUK.

[Inomane ¥ nepuMeTp MpsMO- YroJIbHUKA H
MHOI'OYTOJIbHUKOB, COCTAaBJICHHBIX u3
IIPSIMOYTOJIBHUKOB, ~ €IWHHIBI  MU3MEpPEHUs

riomau. IlepumeTp MHOTrO- yroibHUKA.

MHOI'OYTOJIbHHKA, NMPSMOYTOJIbHUKA, KBaJpaTa, TPEYyroJIbHUKA, OLICHUBAThH
UX JIMHEWHBIE Pa3MEpHI.

BrruucnaTe: nepumeTp TpeyroyibHUKA, IPSIMOYTOJIbHUKA, MHOTOYTIOJIbHHKA,;
IIJIOIIAb IPSAMOYTOJIBHUKA, KBaJpaTa

N300paxkaTh  OCTPOYroibHbIE, MNPSIMOYTOJIbHBIE U
TPEYTOJIbHUKH.

TYHOYTOJIbHBIE
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CTpouTh Ha HETMHOBAHHOH U KJIETYAaTON Oymare KBapat U MpSIMOYTOJIbHUK
C 3aJaHHBIMU JJIMHAMU CTOPOH.

HccnenoBaTh CBOWCTBA MPSMOYTOJIBHUKA, KBapaTa MyTEM AKCIIEPUMEHTA,
HaAOJIOACHNS, U3MEPEHNUS, MOJICIIMPOBAHUS; CPABHUBATH CBOMCTBA KBajpaTa
¥ TIPSIMO- YT OJIHUKA.

KonctpyupoBaTh MareMaTHyecKHe MpPEUIOKEHUSI C TOMOIIBIO CBSI30K
«HEKOTOpPBII»,  «Io0o0ii». Pacmo3HaBaTh  HMCTHHHBIE W JIOKHBIC
BBICKAa3bIBaHUA (¢} MHOI'OYyroJibHHUKax, IIPHUBOJUTH IMPUMCPLL u
KOHTPITPUMEPBHI.

HccnenoBaTh 3aBUCMMOCTG IUIOMIAN KBaApaTa OT [UIMHBI €T0 CTOPOHBI.
Hcnonp30BaTh CBOMCTBAa KBaJIpaTHON CETKH Ui TOCTPOSHHS (QUTYD;
p336I/IBaTI) NpAMOYTOJIbHUK Ha KBaApaTbl, TPCYIrOJIbHHUKH, COCTABJIATH
GUrypsl U3 KBaJIpaTOB W NPSMOYTOJIbHUKOB W HAXOIHWTh MX IUIOLIA[b,
p336I/IBaTI) q)HprbI Ha MPAMOYTOJIbBHUKKW MW KBaApaTbl W HaAXOAWUTb HX
TUTOLIATb.

BeipakaTh BENMUYMHY IUIOMIATU B PA3IMYHBIX EIMHHULAX HM3MEPEHHS
MeTpH‘IeCKOﬁ CUCTCMblI MCp, MNOHMMAaTb W HCIOJIB30BAaTh 3aBHUCHMOCTHU
MEXy METPUUECKUMHU €TUHUIIAMU U3MEPEHUS TUTOIIA M.

3HAaKOMUTbCA C MpUMEpaMU MPUMEHEHHs IUIOUIaJd M MepuMeTpa B
NPaKTUYECKUX CUTyalsX. Pemare 3a1aun U3 peaabHOM XKU3HH, IpesaraTh
1 00CYKJaTh pa3JIM4HbIE CTIOCOOBI PEIICHHUs 33/1a4.

JlecaTHUHBIE
(38 uv)

Apoou

Jlecsituunas 3anuck ApoOei.

CpaBHEHUE 1eCATUYHBIX JpoOeit.

HevictBust ¢ JAECATUYHBIMA  JIPOOSMH.
OxpyrieHue AecATUYHbIX ApoOeii.

Pemenne TEKCTOBBIX 3ajaa4, COAEPIKALINX
npo6u. OCHOBHBIE 3a/1a41 Ha IPOOH.

[IpencraBiasTh JOecATHUHYIO JpoOb B BHJE OOBIKHOBEHHOH, YHUTaThb W
3aIMUChIBaTh, CPABHUBATH JECATUYHBIE poOH, Mpeyiararb, 000CHOBBIBATh U
o0cyXJaTh CIIOCOObI YIOPSAIOUYMBAHUS AECATUYHBIX IpOOEH.

N300pakaTh 1ecATUUHBIE IpOOH TOUKaMHU Ha KOOPIMHATHOM MPsIMOI.
BbIsBIsATE CXOACTBa U pa3ivuus NpaBWI apUPMETUUECKUX AEUCTBUN C
HaTYpaJbHBIMH YHCIAMH U JIECATUUHBIMU APOOSMH, OOBSICHATH HX.
BoinonusaTe apupmernueckue AEUCTBUS € JECATHYHBIMH  JIpOOSIMU;
BBINIOJIHATD MPUKHUJIKY U OLIEHKY pe3yJbTaTa BEIYUCICHU.

[IpumensTh cBoMCTBa apupMETHUYECKHX AEUCTBUN NJs palMoHaIN3alUuu
BBIYUCIICHUM.

[IpuMeHsITh PaBUIIO OKPYTICHUS IECATUUHBIX JIPOOEii.
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[IpoBomMTh HCCIENOBaHUSI CBOKMCTB JNECATHYHBIX JpoOCH, omupasch Ha
YUCJIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C IOMOIIBIO KOMIIBIOTEPA),
BBIJIBUTATh TUITOTE3bl U IPUBOJIUTHh UX 0OOCHOBAHUS.

Pacrio3naBaTh UCTHHHBIC U JIOXKHBIE BBICKA3bIBAHUS O JPOOSX, TPUBOIUTH
NPUMEPbl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPHUIIAHUSA
BBICKa3bIBaHUH.

Pemate TekcTOBBIC 3amauyuM, coAeplKamMe ApOOHBIE JaHHBIE, W Ha
HaXO0XKJICHHUE YaCTH 1IEJI0T0 U IIEJIOTO II0 €r0 YaCTH; BBIIBIIATH UX CXOJICTBA
U pa3inyusl.

MogenupoBaTh XOJI pELICHHS 3aa4d C IOMOIIBK) PHUCYHKA, CXEMBI,
tabnuiel. [IpuBoauTh, pa3oupaTh, OLICHUBATh PA3JIMYHBIC PEIICHUS, 3aITHUCH
peUIeHUI TEKCTOBBIX 3a4a4.

OnepupoBath IpOOHBIMU YHCTIAMH B PEAIbHBIX KU3HEHHBIX CUTYaIUIX.
Kputnuecku  oueHuBaTh  NOJYYEHHBIA  PE3YyJbTaT,  OCYLIECTBIATH
CaMOKOHTpPOJIb, IPOBEPsAsl OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOJIUTh
OIIIMOKHU.

3HAKOMHTHCS C UICTOPHEH Pa3BUTHUS apU(PMETHUKH.

Harnsanas
reomerpusa. Tena u
Gurypsoi B

npocrpancrse (9 4)

MHororpaHHUKH. N306paxkenue
MHOTOTPaHHHKOB. Mopenu
IIPOCTPAHCTBEHHBIX TEI.

[TpsaMoyronbHbI  mapamienenumnesn,  Kyo.

Pa3BépTku kyba 1 nmapannenenunena.
[TpakTuyeckas pabora «Pa3 BEpTka KyOa».
O0béM KyOa, MPSIMOYTOJIBHOTO
napajuleJenunena.

Pacno3naBate Ha dYepTekax, pPHCYHKAaxX, B OKPYKAaIOIIEM MHpE
OpSMOYTOJIbHBIM Mapasuienenunesn, Ky0, MHOTOTPaHHUKH, OIUCHIBATb,
WCTIOJB3Ysl TEPMUHOJIOTHIO, OLIEHUBATH JIMHEHHBIE pa3MepEbI.

[IpuBoauTh mpHUMEpHl OOBEKTOB pEATbHOIO MHpa, HMELMX (GopMmy
MHOTOTpaHHHKA, MPSIMOYTOJIHHOTO TapauIeliennIeaa, Kyoa.

N306paxkaTh Ky0 Ha KieTyaToil Oymare.

UccnenoBath cBoiicTBa Ky0a, MPSIMOYTOJILHOTO
MHOTOI'PaHHHMKOB, HCIIOJIb3YsI MOJIEIH

Pacnio3naBate u wu300pakaTh pa3BEPTKUM Kyba U MapajuieNenuresna.
MopenupoBaTh Ky0 U mapasuienenunes u3 OyMmaru u nMpoyux MaTepualioB,
OO0BACHATH CIOCOO MOJIETUPOBAHUSI.

HaxoauTe m3MepeHus, BBIYUCIATH IUIOIIATb MOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajUIeNIeNuIe1a; HCCIIe0BaTh 3aBHCHMOCTh 00BEMaA
Ky0a OT AJTUHBI ero pedpa, BBIABUTaTh U 000CHOBBIBATH TUIIOTE3Y.
Habmronate v pOBOMTE aHAJIOTHH MEX/Ty TOHATHUSIMHE TUTOINAIN i 00bhEMa,
MIepUMETPa ¥ TUIOMIAIN TOBEPXHOCTH.

napajieacnuicaa,
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PacriozHaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O MHOIOI'DAaHHUKAX,
NIPUBOJUTh IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS H
OTPULAHUS BBICKA3bIBAHUM.

Pemate 3a1a4u U3 peaabHOM )KU3HU.

IToBTOpEHUE
0000menne (10 u)

[ToBTOpEHHE OCHOBHBIX MOHATHI W METOOB
Kypca 5 Kiiacca, 0000IIeHIE 3HAHUH.

BbluucnaTe 3HaYeHUs BBIPAKEHUM, COACPIKALIMX HATypalbHbIE YHCIIA,
OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, BBIITOJHATH TPEOOPA30BaAHUS YHCET.
Boi6upats cioco® cpaBHEHHUS YMCENl, BHIYMCICHHUM, MPUMEHSTh CBOICTBa
apu(MeTHUECKUX ACHCTBUH U palliOHATIN3AIMHA BEIYMCICHHA.
Ocyl1ecTBISITh CAMOKOHTPOJIb BBIINOJIHSAEMBIX JEHCTBUA U CaMOIPOBEPKY
pe3yJibTaTa BEIYMCICHUM.

Pewatps 3amaun u3 peanbHOM )KM3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSA
JUISL pEILIEHUs 3a]1a4 U3 IPYTuX y4eOHbIX MPEIMETOB.

Pemarp 3amaun pasHbBIMH CrocoO0amH, CpPaBHUBATH CIIOCOOBI PELICHHS
3a/1a4u, BEIOMPATH pallMOHAIBHBIN CIIOCO0.




6 KJIACC

OO011ee kommuecTBO yacoB — 170 gacos.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

HarypaabHble 4mucia
30 v)

Apudmernueckue JICUCTBUS c
MHOTO3HAQUHBIMU HATypPaJbHBIMU YHCIIAMH.
UuciaoBble BBIPAKEHUS, TOPSAOK JACHCTBHIA,
UCII0JIb30BaHUE CKOOOK. Oxkpyrnenue
HaTypaJIbHbIX YHCEI.

Henutenu U KpaTHbIE 4YHCIIA; HAUOOJBIIHMA
o0l nenutens W HauMeHblIee oOriee
KpaTHOE.

Pa3noxenue uncna Ha IPOCTbIE MHOMKHUTEIH.
JenuMocTh CyMMBI M IPOU3BEICHUS. [lenenne
C OCTAaTKOM.

Pemenue TekcTOBBIX 3a/1a4

B meuenue yuebnoco 200a: mMoOHUMAaTh, NPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIIPUHUMATH (CIIyXO3PUTEIBHO M /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOI0 pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJUTH TEMATUYECKYH) U TEPMHUHOJIOIMYECKYIO
JEKCHKY, a TaKKe JIeKCHKY IO OpraHu3alMyd Yy4eOHOH JAeATebHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmnonb3oBarh NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIATENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicooi yuebOHOU uyemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY Y4eOHO
JVICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3aIuH YIeOHOH e TeTbHOCTH.
Beimonuate apupmeTrueckue 1eicTBUS ¢ MHOIO3HAYHBIMU HaTYpaIbHBIMU
YHCJIaMU, HaXOJUTh 3HAYEHUS UYUCIIOBBIX BBIPAXKEHUU CO CKOOKamHu U 0e3
CKOOOK; BBIYMCIISATh 3HAYEHUS BBIPAXKEHUI, COJIepKAIUX CTETIEHU.
BBINONMHATE NPUKUAKY UM OLCHKY 3HAYEHWW YHCIOBBIX BBIPAXKEHUH,
IPUMEHATH NPUEMBI IPOBEPKU PE3YNIbTATA.

Hcnons30BaTe NpU BBIYHMCICHHUSX IEPEMECTUTEIBHOE M COYETATEIBHOE
CBOMCTBA CIIOXKCHUS M YMHOXEHUS, paCHpPENEIUTEIbHOE CBONCTBO

YMHOXKEHHSI OTHOCHUTEIBHO CIIOKEHHUS, CBOMCTBA apu(pMETUUYECKHX
EUCTBUN.
HccnenoBaTte  4YMCIIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH  YHUCIOBBIE

9KCIIEPUMEHTHI, BBIIBUTATh U 00OCHOBHIBAThH TUIIOTE3HI.

dopMynHpoOBaTh OMpENETCHUsT JCIUTENsT W KpPaTHOTO, HaMOOJBIIETO
o0Iero JAenuTeNls W HAUMEHBIIET0 OOINero KpaTHOTo, MPOCTOTO U
COCTaBHOT'O YHMCEJN; UCIOIb30BATh 3TH MOHATHUS NPU PEUICHUH 3a]1a4.
[IpuMeHsSITh aNrOPUTMBI BBIYUCIICHUS HAUOOINBIIET0 OOIIEeTro ASTUTENS U
HaWMEHBIIIETO OOIIETO KPATHOTO JIBYX YHCEN, AITOPUTM PA3IIOKCHUS YHCIIa
HA MPOCTHIE MHOKUTEIIHN.

HccnenoBath ycioBus 1€IMMOCTH Ha 4 U 6.
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HccnenoBath, 00Cyxknath, (HOPMYyIUpPOBaTh W OOOCHOBBIBATH BBIBOJ O
YETHOCTH CYMMBI, MPOU3BEACHUS: JIBYX UETHBIX YHUCEN, ABYX HEUYETHBIX
4uclie, YETHOTO U HEYETHOI O YHCel.

HccnenoBaTth CBOKMCTBA AETMMOCTH CYMMBI i IPOU3BEICHUS YUCEIL.
[IpuBoauTE TIpUMEpHI 4YKMCEN C 3aJlaHHBIMU CBOWCTBaMH, paCIO3HABATh
BEpHbIC U HEBEPHBIC YTBEPXKIECHUS O CBOMCTBAX YMCEJ, OIPOBEPraTh
HEBEPHBIC YTBEPKICHUS C IOMOIIBIO KOHTPIIPUMEPOB.

KonctpynpoBars MaTeMaTuyecKue MpeasIOKEHUsI C TTIOMOILBIO CBSI30K «H»,
«UIIA», «ECIH. .., TO...».

Pemate  TEKCTOBBIC 3a7auyy, BKIIOYAIONIWE IIOHATUS  JICIMMOCTH,
apu(METUYECKUM CIIOCOOOM, HCIIOJIB30BaTh IEPeOOp BCEX BO3MOXKHBIX
BapUAHTOB.

MopenupoBaTh X0/ peUIEHUS 3aJadyd C IOMOIIbK) PHUCYHKA, CXEMBb,
TaOJIMITEL.

[IpuBOIUTE, pa30UPaTh, OIIEHUBATH PA3JIMYHBIC PEIICHUS, 3aMMCH PEIICHUN
TEKCTOBBIX 3a71ad.

Kputnueckn oreHuBaTh TMOJYyYEHHBINH pe3ysibTaT, HAXOAUTh OUIUOKH,
OCYHIECTBJISITh CAMOKOHTPOJIb, TPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBHUIO.

Harnspnas IlepnenquKynspHbIE IPSIMBIE. Pacno3naBath Ha yepTekax, pUCYHKax CIIy4aud B3aUMHOI'O PacIOJIOKECHUS
reomerpus. Ilpsimble | [lapamtensHbie npsMbIe. JIBYX IPSAMBIX.
HA IJI0CKOCTH (7 1) Paccrosinue Mex 1y AByMsl TOUKaMH, OT TOUKH | M1300paxaTh ¢ MOMOIIbI0 YePTEKHBIX HHCTPYMEHTOB Ha HEIMHOBaHHOM U
J10 IPSIMOM, JUITMHA MYTH Ha KBaJPaTHOH ceTKe. | KjaeTyaTol Oymare JABe IMepeceKaroluecs: MNpsMble, JB€ MNapajulelbHbIe
IIpuMepsl IPSAMBIX B IIPOCTPAHCTBE. IPSIMBIE, CTPOUTH MPAMYIO, IIEPIIEHIUKYISAPHYIO TaHHOU.
[IpuBOIUTE pUMEpPHI MAPATUIETBHOCTH U NEPIIEHAUKYIISIPHOCTH IIPSIMBIX B
IIPOCTPAHCTBE.
Pacnio3naBaTe B MHOTOYrOJIBHMKax NEPHEHAMKYJISPHBIE U NapaJlIebHbIC
CTOpPOHBI. N300paxkaTh ~ MHOTOYIOJBHMKM  C  TMapajuleJIbHBIMH,

MEePIEeHIUKYISIPHBIMA CTOPOHAMH.
Haxoauts paccrosiHue Mexay IByMsl TOYKaMH, OT TOUKH J0 IPSAMOH, JUINHY
IIYTH HAa KBAJPATHOM CETKE, B TOM YHUCIIE€ UCIOJIB3Ysl 1M POBBIE PECYPCHI.

JApoou (32 4) OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO | Mcronb30BaTh JAECATHYHBIE JApPOOM NpU IMpeoOpa3oBaHUM BEIHUYUH B
IpoOu, cokpaimieHue ApooOeil. CpaBHEHHE W | METPUYECKOUN CHCTEME Mep.
yIOpsI0YMBaHKUE APOOEii.
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Jecsatuunbie Apobu U MeTpUYecKasl cucTema
Mep.

Apudmernueckue JIEUCTBUS c
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU.
OtHouienue. JlesieHne B TaHHOM OTHOIIEHHH.
Macitad, nmponopiusi.

IlonsiTue mpoueHra. Beluncnenue mpoueHTa
OT BEJIMYMHBI U BEJIMYHUHBI IO €€ MPOIICHTY.
Pemenne TEKCTOBBIX 3a7ad, COJAEpMKAIINX
JPOOY U TIPOIICHTHI.

[TpakTnueckas pabora «OTHOLICHHE ATUHBI
OKPYKHOCTH K €€ TuaMeTpy».

Boimonusate  apudmernueckue  OEHCTBUS € OOBIKHOBEHHBIMH U
JECATUIHBIMU APOOSIMHU.

BoluncnsaTe 3HaueHUs BBIPAKEHUH, COJEPKAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE JpoOu, BBINOJIHATH MpeoOpa3oBaHusi ApoOei, BHIOMPATH
crocod, TMpPUMEHATh CBOMCTBA  apU(METHUYECKHX  JEUCTBUH  JUIS
panroHaIu3aIiy BEIYMCIICHUH.

CocTaBnaTh OTHOIICHHUS U TMPOMOPIMH, HAXOAUTh OTHOIIECHUE BEIWYHH,
JIeTUTh BEJTMYMHY B JaHHOM OTHOILICHHH.

HaxomuTh 3KcriepuMeHTalbHBIM ITyTEM OTHOILIEHHUE JTMHBI OKPYKHOCTH K
€€ nuamerpy.

NuTepnperupoBaTs MacmTad Kak OTHOIIEHHUE BEIMYUH, HAXOJUTh MACIITa0
IUTaHa, KAPTHI M BEIYUCIIATH PACCTOSHUS, UCTIOIB3YS MacITal.

OOBACHATH, YTO TAaKOE IMPOILIEHT, YHOTPEeOIATh 000POTHI PEUr CO CIIOBOM
«IpOIeHT». BpIpaxkaTe mpoueHTsl B Apo0sXx W JIpodW B MPOLEHTAX,
OTHOIIICHHE JABYX BEJIUYUH B MPOIICHTAX.

BbryncnsTh IPOIEHT OT YMCIIa U YHUCIIO 10 €T0 MPOIICHTY.

OKpyrasiTh IpoOU U MPOLIEHTHI, HAXOAUTH MPUOIKEHUS YUCETT.

Pemare 3aaun Ha yacTu, MPOLIEHTHI, MPOMOPIUH, HA HAXOXKACHUE pOOH
(mporieHTa) OT BEIMYMHBI U BEJIMYMHBI TIO €€ JApoOu (MPOIEHTY), Ipodu
(mporieHTa), KOTOPBIA COCTABISET OJlHA BEMYMHA OT Apyroi. IlpuBoauTs,
pa3duparhb, OLIEHUBATh PA3JIMYHBIC PEIICHHS, 3aITUCH PEIICHUIA TEKCTOBBIX
3ajad.

W3pnekaTh WHQOpPMANUIO W3 TAOMUI] M JAWarpamMM, HHTEPIPETHPOBATH
TaOJIMYHBIE JlaHHBIE, OMNpeaeisITh HauOoJbllee W HaUMEHbIIEe U3
MPEICTABIICHHBIX JaHHBIX.

Harasnnas
reoMeTpus.
Cummerpus (6 4)

Ocesas
CUMMETpHUS.
[TocTpoeHne CUMMETPUYHBIX QUTYP.
[TpakTuyeckas padora «OceBasi CHMMETPHUS».
CummeTpus B IPOCTPAHCTBE

CUMMETPUSL. LentpanbHas

PacnioznaBath Ha yepTexax U U300paKEHUAX, U300paKaTh OT PYKU, CTPOUTH
C TOMOUIbI0 MHCTPYMEHTOB (GUrypy (OTpe30K, JOMaHyIO, TPEYrOJbHHK,
MPSIMOYTOJIBHUK, OKPYXKHOCTB), CUMMETPUYHYIO JaHHOH OTHOCUTEIBHO
IIPSIMOM, TOYKH.

HaxoauTh npumepbl CHMMETPUH B OKPY>KaIOILEM MHpE.

MopenupoBaTh U3 Oymaru 1Be (UIYpbl, CHMMETPHUYHbBIE OTHOCHTEIHHO
MPSIMO; KOHCTPYMpPOBaTh T€OMETpPUYECKHE KOH(UTYpaluH, HCHOIb3Ys
CBOMCTBO CUMMETPHUH, B TOM YHCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOWCTBa HM3Y4EHHBIX (UIYp, CBA3aHHBIE C CHMMETPHEH,
UCIIOJIB3YS KCIIEPUMEHT, HaOJII0IeHHE, MOJICINPOBAHUE.

OO00CHOBBIBATh, OIPOBEPTaTh C IIOMOIIBI0 KOHTPIIPUMEPOB YTBEPHKACHHS O
CUMMETpUHU QUTYP.

Boipaxenus ¢ | IIpumenenne OyKB JUIS 3anucH | Mcrone3oBaTth  OykBbI  JUIi  OOO3HA4eHUs  4HUCeN, HpU  3alKCH
oykBamu (6 1) MaTEMaTUYECKUX BBIPAKCHU I U | MaTEMaTUYECKUX YTBEPXKIECHUN, COCTaBIATh OYKBEHHBIE BBIPAKEHUS 110
IIPEIUI0KECHUM. YCIIOBUIO 33JIa4H.
bykBeHHble  BblpaxkeHMsT M uucioBble | MccienoBarh HECIIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, MCIOJIb30BaTh
MOJICTAaHOBKHU. bykBeHnHble paBeHCTBa, | OyKBBI AJIS MX 3aIUCH.
HaXO0X/I€HUE HEM3BECTHOIO KOMIIOHEHTA. BbruncnsaTe 4ucioBoe 3HaueHUE OYKBEHHOT'O BBIPAXKEHHUS IPU 33JaHHBIX
DopMyIIbL. 3Ha4YeHUsAX OYKB.
3anuchiBaTh (OPMYJIbl: TEpPUMETpa U IUIOWAAM MPSAMO- YrOJbHHKA,
KBaJparTa; JUIMHBI OKPYKHOCTH, IUIOLIAN KpPYTa; BHIIOJIHATH BBIYUCICHUS
10 ATUM (PopMyJIaMm.
CoctaBiath (hopMyJbl, BHIPAXKAIOIUE 3aBUCUMOCTH MEX/1Y BEIMUYMHAMMU:
CKOpOCTb, BpEMs, pacCTOSHME; LI€HA, KOJUYECTBO, CTOMMOCTb;
IPOU3BOIUTENBHOCTh, BpeMsl, 00bEM PabOThI; BBIIOIHITH BBIYUCICHHS 110
3TUM QopMysam.
HaxoauTh Hen3BeCTHBI KOMIIOHEHT apU(METUYECKOTO IEHCTBHSL.
Harnsanas YeThIpEXYToJIbHUK, npumeps! | M300pakaTh Ha HEJIMHOBAaHHOW M KJI€T4aTOM Oymare ¢ MCHOJb30BaHUEM
reoMerpusi. DuUrypsl | 4eTBIPEXYTOJIbHUKOB. [IpsAMOYTONBHUK, | YEPTEKHBIX MHCTPYMEHTOB YETHIPEXYTOJBHUKH C 3aJaHHBIMU CBOMCTBAMM:
Ha m1ockocTH (14 1) KBaJpart: CBOIiCTBa CTOPOH, YIJIOB, | C MapajuIebHBIMU, IEPIEHIUKYISIPHBIMHI, PABHBIMH CTOPOHAMU, IPSIMBIMU
JaroOHaJIeH. yTJIaMu U JIp., paBHOOEIPEHHBIH TPEyroJbHUK.
W3mepenue yrinoB. Buabl TpeyroibHUKOB. [Ipennarate u 06CyXkAaTh CIIOCOOBI, AITOPUTMBI TIOCTPOCHHUS.
[Tlepumerp  mHoroyrompHuka.  [lnomans | MccnenoBarh, HCMONb3ys SKCIEPUMEHT, HAONIOJEHHE, MOJEIUPOBAHHE,
¢urypsl. @opmysbl nepuMeTpa M IUIOUIAJM | CBOMCTBA MpPSIMOYTOJbHHMKA, KBajpaTa, pa30uBaTh Ha TPEYrOJbHUKU.
psIMO- YroJIbHUKA. [Tpubmmxénnoe | OG0CHOBBIBATH, OMPOBEPIaTh C MOMOIIbI0 KOHTPIIPUMEPOB YTBEPIKICHHS O

W3MEpPEHHeE TIomaau Guryp.
[TpakTudeckas pabota «Ilnomanb kpyray.

NPSAMOYTOJIbHUKE,
YTBEPKIACHHUSL.
N3mepsaTe U CTPOWUTH C NMOMOIIBIO TPAHCIIOPTUPA YIJbl, B TOM 4YHCIIE B
MHOTOYTOJIbHHUKE, CPaBHUBATH YIUIBI; PAClO3HABAaTh OCTPBIE, IPSMBIE,
TyIbIE, PA3BEPHYTHIE YIVIBL.

KBaapare, pPaciio3HaBaTb BCPHBIC U HEBCPHBIC
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PacniosznaBars, n300paxkaThb OCTPOYTOJIbHBIH, IIPSIMOYT OJIbHBIH,
TYIOYTOJIbHBIH, paBHOOCAPEHHBIN, PABHOCTOPOHHHNA TPEYrOJIbHHUKH.
BbluncnaTe nepuMeTp MHOIOYIOJbHHKA, IUIOIIAJb MHOIOYTOJIBHUKA
pa3bueHneM Ha MPSMOYIOJbHHKH, Ha paBHbIE (QUIypHl, HCIIOJIb30BaTh
METPUYECKUE CIUHULIBI U3MEPEHUS JUINHBI U IIJIOUIA/IH.

Hcnonb3oBarh mpuOIMKEHHOE U3MEPEHUE JUTHH U TUTOIIA/ICH Ha KIIETYATON
Oymare, npuOIMKEHHOE U3MEPEHHE JJIMHBI OKPYKHOCTH, IUIOIIAAN Kpyra.

ITogo:xxkurTeabHbIE 1 |
oTpuUAaTeJIbHbIE
yucaa (40 4)

Iensie 4ucia. Mopyns
reoMeTpuyYecKas HHTEepIpeTanus
HucnoBsle TPOMEKYTKH.

[TonoxurenpHble M OTPULATEIBHBIE YHCIIA.

YHCHa,
MOTYJISI.

CpaBHenue MOJIOKUTEIIBHBIX u
OTPHIIATENIBHBIX 4Hucen. Apudmerndeckue
NEHCTBUS c MOJIOKUTEITHHBIMU "

OTPHUIIATEIbHBIMHU YU CIIAMH.
Pemenne TEKCTOBBIX 3a/1a4.

IIpuBOIUTE IPUMEPBI UCIIOJIB30BAHUS B PEAIBHON JKU3HU ITOJIO0KUTEIbHBIX
Y OTPULIATEIbHBIX YUCEL.

N300paxaTh wenble 4Yuciaa, MOJOXKUTEIbHBIE U OTPULIATEIbHBIE YHCIIA
TOYKaMU Ha YHCIOBOM MPSIMOM, HMCIOIb30BATH UYUCIOBYIO MPSAMYIO IS
CPaBHEHUS YHUCEIL.

[IpuMeHATHh npaBUiIa CPaBHEHUSI, YIOPSAI0OUMBATh LEJIbIE YMCIA; HAXOIUTh
MOJYJIb YHCIIA.

@opMynupoBaTh  MpPaBWIA  BBIYUCICHUS C  MOJOXKUTEIBHBIMU U
OTPULIATEIIHBIMU YHCJIAaMHU, HAXOAWTHh 3HAYEHHMsI YUCIIOBBIX BBIPAXKECHUM,
coJiepKalnX JEHUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMH YHCIAMHU.

[IpuMeHsATHh CBOMCTBA CIIOKEHUSI U YMHOXEHUS JIJIs1 Pe0Opa3oBaHusl CyMM
U IIPOU3BEIACHUM.

IIpeacrasienue
AaHHBIX (6 1)

[IpsiMmoyToNbHAST cHUCTEMa KOOPJAMHAT Ha
wiockoctd.  KoopauHaTtel ~ TOYKM  Ha
TUTOCKOCTH, a0cIycca U OpAMHATA.
Cronbyarbie ¥ KpyroBble JUArpaMMBbl.
[IpakTuueckas pabora «[TocTpoenue
JTarpamMmm.

Pemenne TEKCTOBBIX 3adad, COJACPKAIMINX

JTaHHbIe, TMpeJICTaBICHHbIE B TAaOMUIAX W Ha
JiuarpaMmax.

OOBACHATP W WUIIOCTPUPOBATh TIOHITHE TMPSMOYTOJHHOM CHCTEMBI
KOOpJIMHAT Ha IUIOCKOCTH, MCHOJb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
KOOPJAMHATHOW TUIOCKOCTH TOYKH W (PUTYPHI TIO 33JIaHHBIM KOOpJWHATAM,
HAXOJIUTh KOOPJAUHATHI TOYEK.

UutaTh cTO0UYaThIE U KPYTrOBBIE TUATPAMMbI; HHTEPIIPETUPOBAThH JaHHBIC,
CTPOUTH CTOJNIOYATHIE TUATPAMMBL.

Ucnonws3zoBare uHpOpMaIuioo, MpeACTaBICHHYIO B  TalOauIax, Ha
JuarpaMMax Juisl peleHus TEKCTOBBIX 3a/1a4 U 3a/1a4 U3 peajbHOM KU3HU.

Harasanas
reomerpusi. ®urypsl B
npocrpancrse (9 4)

[IpssMOYTONBHBIA  Mapajuielenunen,  Kyo,
npu3Ma, MUpaMuia, KOHYC, HWIMHJD, Map U
chepa. H3oOpakeHne MPOCTPAHCTBEHHBIX
dburyp. [Tpumepsr pa3BEPTOK
MHOTOT'PaHHHMKOB, IIHJIMHJIPA U KOHYCA.

Pacno3naBaTh Ha 4Yeprexkax, pUCYHKax, ONUCHIBATH MHUPAMULY, MPU3MY,
UWIMHJP, KOHYC, IIap, 1300paxkaTh UX OT PYKH, MOJIEIMPOBaTh U3 Oymaru,
IUTACTWIIMHA, TPOBOJIOKM H  Jp. IlpuBoauTh mpumepsl OOBEKTOB
OKpY’KaIoIlero Mupa, UMeroIux (GopmMbl HA3BaAHHBIX TEN.
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[Ipaktnueckass pabora «Cozmanue Mojenen
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonsitue 00BEMA; eOUHUIBI H3MEPEHUS
00BéMma. O0béM IPSIMOYTOJIBHOTO
napajienenumneaa, kyoa, Gopmyssl oobEma.

Hcnonp30BaTe TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, OCHOBAHHE,
BBICOTA, PAUyC U JUaMETp, pa3BEPTKA.

W3yyate, uWCHONB3ys  OKCIIEPUMEHT,  HAOJIONEHHWE,  H3MEpEHHE,
MOJICIMPOBAaHUE, B TOM YHCIIE KOMIBIOTEPHOE, M ONHUCHIBATh CBOWCTBA
Ha3BaHHBIX TEJ, BBIABIATH CXOACTBA M PA3IMYMA: MEXKAY HNUPAMUAON H
MPU3MOH; MEXIY HIUIHHIPOM, KOHYCOM U IIAPOM.

PacrioznaBate pa3BEpTKH mMapaiienenunena, Kyda, MpU3MBI, MHPaMUIBL,
KOHYCa, HIWINHAPA; KOHCTPYUPOBATh JaHHbIE TeJla U3 pa3BEPTOK, CO3/aBATh
UX MOJEIH.

Co3maBath MOJENU TMPOCTPAHCTBEHHBIX (HUryp (M3 Oymaru, MPOBOJIOKH,
IUTACTUIIMHA U JIP.).

W3mepsTh Ha MOAEISIX: JITUHBI pE0ep MHOTOTPAaHHUKOB, THAMETp Iapa.
BeiBoguTh hopmynny 00bEMa MPSIMOYTOJIEHOTO TapajlIeNeHIe/1a.
Beruncnsate mo dopmynam: 00bEM HPAMOYTOJIBHOTO IMapajulesIeNHIea,
Ky0a; UCIIOJIb30BaTh €ANHUIIBI U3MEPEHUS 00BbEMA; BEIYUCIISATH 0OBEMBI T,
COCTaBJICHHBIX U3 KyOOB, apauIeIeUIIeIOB; PELIaTh 3aa4l C peabHbI MU
JTAHHBIMH.

IMoBTOpEHME,
00001IEeHME,
cucTeMaTH3auus
(20 v)

[ToBTOpEHNE OCHOBHBIX TMOHATHH W METOJIOB
KypcoB 5 u 6 KiaccoB, o0oOmeHHe Hu
cUCTeMaTu3alus 3HaHuH.

BeluucnaTe 3HaYeHUs BBIPAKEHUN, COJEPXKAIIUX HATypaJbHbIC, IEJbIE,
HOJIOKHUTEIbHbIE U OTPUIATEIbHbIE YHCIa, OOBIKHOBEHHbIE U JIECATUYHbIE
JpoOU, BBIIOJIHATH PeoOpa30BaHUsl YUCEN U BbIPAXKEHUM.

BriOupate crnoco0 cpaBHEHUS 4yHMCENl, BBIYUCICHUH, IPUMEHITh CBOHCTBA
apumMeTHyecKuX NeHCTBUM IS pallMOHATN3AlUN BEIUMCICHUH.

Pemrars 3amaun U3 peanbHOM JKU3HU, IPUMEHATH MATEMAaTUYECKUE 3HAHUS
JUISL peIIeHUs 3a/1a4 U3 IPYruX NpeIMETOB.

Pemate 3amaum pasHbIMHM CIIOCOOAMH, CpaBHUBAaTh, BBIOMPATh CHOCOOBI
peueHus 3a1a4u.

OcylecTBIATh CAMOKOHTPOJIb BBIINOJIHSEMBIX JEMCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BEIYMCIIECHUM.




OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«AJITEBPA» B 7-10 KJIACCAX

MOSICHUTEJBHASA 3AIINCKA

AnreOpa sBIsIETCS OAHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK U TyMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIMMO MJis
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOUIECTBE, POJIA MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreuyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolMIMXCsA: OHM HCIHOJB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 SIBISIETCS pealin3aliei 1eaTeIbHOCTHOTO MPUHIIUIIA 00yUYeHUS.

B cTpykrype mporpammbl yueOHOTO Kypca «Anredpa» Uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuU: «Yucaa u BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmun»y. Kaxmas w3 3Tux cojepkaTelbHO-METOIUYECKHX
JVHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYyTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOTO Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TMPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nmHUA «YWcla W BBIUKCICHUS» CIYKUT OCHOBOM s
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaAMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHATBFHBIMA W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
MPEJICTABICHUM O IEMCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUN
OTHECEHO K CpeiHeMYy 00111eMy 00pa30BaHUIO.

ConepxaHue JAByX — anreOpamyeckux JUHUA —  «Ausrebpanyeckue
BBIDOKEHUS» U «YPAaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
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o0yJarolmxcss MaTeMaTU4YeCKOro ammapara, HeoOXOJUMOro JUlsl peuieHus 3aaad
MaTE€MaTUKH, CMEKHBIX IMPEAMETOB M IPAKTHKO-OPUEHTUPOBAHHBIX 3anad. Ha
ypOBHE OCHOBHOTO 00111eT0 00pa30BaHusl y4eOHbBIN MaTepuaj IpyNIupyeTcs BOKPYT
palMOHAIIBHBIX BBIpaXKEHUI. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKH KaK
A3bIKa JUISI TOCTPOCHHSI MAaTEMaTHYECKUX MOJENEH, OMHCaHUs NPOLECCOB U
SIBIIEHUH peanbHOro Mupa. B 3a1aun o0yueHus anredpe BXOIAT TaKkKe JalIbHEHIIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YaCTHOCTH, MJiA
OCBOEHHUSl Kypca UWH(POPMAaTUKU, U OBJAJACHUE HaBbIKAMHU JIETyKTHUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOIBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpPaKEHUS, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Copepxanue QyHKIIMOHAIbHO-TpaUUECKOM TMHUN HALlEJIEHO Ha MOJTy4YEHUe
oOyJaroluMuCcs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJEIH
JUISL OTIMCAHUS ¥ UCCIIEI0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
WCIIOJIb30BaTh pAa3JIMYHBIE BBIPA3UTENIBHBIE CPEJICTBA S3bIKA MATEMAaTUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMuUpOBaHUE
MPEICTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

B 7-10 kmaccax m3ydaercst yueOHBIN Kypc «Anredpay, KOTOPBIA BKIIOYAET
CIIEIyIOLIME OCHOBHBIE pa3lenbl coaepxaHus: «Yuciaa © - BBIYHMCICHUD,
«Anredpanyeckne BbIpAXKEHUSN», « Y pAaBHEHUS U HEPABEHCTBA», « DyHKIIMM.

COJEPXAHME OBYUYEHUA
7 KIIACC
(3-i1 rox 00yuenust na yposue O00) °

Yucaa v BIYUCICHUSA

Hpobu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aMKCH
npobeit k gapyroil. IloHsTwe palMOHaIBLHOTO 4HCHA, 3aluCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHAIBHBIX 4uceld. ApudmMernyeckue JeHUCTBUA €
palMoOHAIIBHBIMU YUCIaMU. Penienue 3aiay u3 peajibHOM MPaKTUKU HA YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTesieM: OMNpeaereHue, NpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpENeNeHus, 3auch 00nbIINUX yncen. [IpouenTsl, 3anuch
MPOLIEHTOB B BUJE IpoOU U ApoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAIbHON TPAKTUKH.

[IpuMeHeHrne TPHU3HAKOB JECIMMOCTH, pa3JIOKEHUE Ha MHOXKUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCHUMOCTH, B TOM 4YuCle T@psiMas ©  oOpaTHas
IPONOPIIMOHAIIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepemeHHBIE, YUCIOBOE 3HAUCHUE BBIPAKEHUS C IIEPEMEHHON. JlommycTuMble
3HaueHUA NepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beruucienus no ¢popmynam. [lpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,

10 Coxpansercs cozmepxanue n o0bEM MaTepuana, MpeacTaBieHHoro B mpumepHoit OOIl — mns TpeThero roaa
o0yuenus Ha ypoHe OOO.
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TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUs CYMM U
IPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClaracMbiX.

CBolicTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHbI. CTeneHp MHOrouIeHa. CliokeHue, BBIUYUTaHHE,
YMHOXEHHE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOrOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHME, KOpPEHb YypaBHEHHs, NpaBWiIa IpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCUJIBHOCTH YPABHEHUI.

JluHerHOEe ypaBHEHHWE C OJIHOM NEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIO
YpaBHEHUS, PELICHNUE JIMHENHBIX ypaBHEHUI. COCTaBIIEHNE YPABHEHHM 110 YCIIOBUIO
3a1aun. Pemenne TeKCToBBIX 3a1a4 € IIOMOLIBIO YPABHEHUN.

JIuneitHOe ypaBHEHME C ABYMs IEPEMEHHBIMU U ero rpaduk. Cuctema JByX
JMHEWHBIX YPAaBHEHHM C ABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl pereHus: TEKCTOBBIX 3a7a4 ¢ TOMOLIBIO CUCTEM
YPaBHECHUM.

DOYyHKIUU

Koopaunara Touky Ha npssMon. YucnoBble NpOMEKYTKH. PaccTosiHne Mex Ty
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaTa
TOYKH Ha KOOPJIMHATHOM II0cKOCTH. [Ipumepsl rpadukoB, 3a1aHHbIX (HOPMYITaAMHU.
Urenue rpadukoB peanbHbIx 3aBUucuMocTeill. [Tonsitue Gynkmuu. I'paduk dyHkimm.
CsoiictBa (ynkiuii. Jluneitnas dyunkius, e rpaduk. I'padux dyHkuuun y = |x|.
['padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUN.

8 KNIACCx
(4-it rox 00yuenust Ha ypoHe O0O0)

Yucua u Bpruncienus. KpagpaTubie KopHu

KBagpaTHbIil KOpEHb U3 YKCIA.

[lonsTue 00 wuppanuoHasbHOM uucie. JlecsiTuuHble NpUOIMIKEHUS
UPpaLMOHAIBHBIX YUCEIL.

HelictBuTenbHble ynciia. CpaBHEHHE AEMCTBUTEIIbHBIX YUCE.

ApudmMeTnueckuii KBapaTHbI KOPEHb.

YpasHeHue BUIA X2 = a.

CpoiicTBa apu@meTHUYecKUX KBaapaTHbIX KopHed. IIpeoOpa3zoBanue
YHUCJIOBBIX BBIPAXKEHU, COAEPKAIINX KBAIPATHBIE KOPHHU.

Yucsa u BpruncieHus. CTeneHb ¢ HebIM OKa3aTeaeM

Crenenp ¢ HebIM TOKa3aTeIEM.

CranpapTHas 3anuch 4ucia.

Pa3mepsl 0OBEKTOB OKpyXkaromero Mupa (0T 3J€MEHTapHbIX YacTHUI] 10
KOCMHYECKHX O0OBEKTOB), JUTUTEIHHOCTh MPOIIECCOB B OKPYXkKAIOIIEM MHPE.

CBolicTBa CTENEHU C LIEJIBIM I10KA3aTEIEM.

1 TIpemycmarpuBaeTcsi yBeldMuYeHHE Y4eOHOrO BPEMEHM Ha HU3yY€HME TEMaTHYeCKuX pasjieioB «Uucna u
BBIYUCIICHIIT U «ANITe0pandeckre BEIpaXeHHsD». V3ydeHne mporpaMMHOTO MaTepralia 1o TeMaTHISCKUM pa3eam
«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM) NpeycMaTpuBaeTcst Ha 5-oM roay o0ydenus Ha yposae OOO.
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AuireOpandeckue BbipaxxkeHusi. KBaapaTHbiil TPEX4JIeH

KBampatHeii  TpéxuneH. PasnoxkeHne KBagpaTHOTO TPEXYIEHAa Ha
MHOKHUTEJIN.

AuredOpandeckue BbIpaxkeHus. Ajaredpandeckas apoodb

Anrebpanyeckast 1poOs. JlomycTruMble 3HAU€HUSI TIEPEMEHHBIX, BXOISIINX B
anrebpandeckre BbIpakeHUs. (OCHOBHOE CBOMCTBO aireOpandeckoi apoOwu.
Coxkparienue apooeii.

CrnoxxeHue, BhIUMTAHHUE, YMHOXXCHHE U JICJICHHE anredpandeckux ApooOei.
[IpeoOpa3zoBaHue BhIpaXXEHHH, COAEpKaLIUX alreOpandeckue Jpoou.

O06001meHne U cUCTEMAaTU3ALMS U3YYEeHHOT0 MATEePHAJIa

[ToBTOpEeHHE OCHOBHBIX MOHSATHUH M METOJOB Kypca 8 Kiacca, 0000IIeHue
3HAHUM.

9 KUIIACC
(5-i1 rox 00yuenust Ha yposae O0O) ©

YpaBHeHus U HepaBeHcTBa. KBaaparHble ypaBHeHUs

KBagpaTHoe ypaBHeHue. HenonHoe kBagpaTHOE ypaBHEHHE.

dopmyiia KOpHEN KBaIpaTHOIo ypaBHEeHUs. Teopema Buera.

Pemenne ypaBHeHUH, cBOASIIMXCA K KBaapaTHbIM. IIpocreiiine apoOHO-
palMOHAJIbHBIEC YPABHEHUS.

Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO KBAJAPATHBIX YPABHEHUM.

YpaBHeHus U HepaBeHCTBA. CHUCTEeMbl yPABHEHH I

JIluHeliHOe ypaBHEHUE C JBYMsI INEPEMEHHBIMHU, €ro rpauk, MNpPUMEPHI
pELIeHUs] YPAaBHEHHM B LIEJIBIX YUCaX.

Pemenne cucrem IByX JIMHEHMHBIX YPAaBHEHUW C JBYMS IIEPEMEHHBIMU.
[Ipumepsl perieHrst CUCTEM HEJIMHENHBIX YPABHEHUN C IByMS IEPEMEHHBIMU.

['padmyeckas uHTEpHpETALUs YPABHEHUSI C IBYMSI IEPEMEHHBIMU U CUCTEM
YPaBHEHUM C ABYMS IIEPEMEHHBIMMU.

Pemrenne TEKCTOBBIX 3a/1a4 € TOMOLIBIO CUCTEM YPAaBHEHHUM.

YpaBHeHus u HepaBeHcTBa. HepaBeHncTBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

HepaBencTtBo ¢ oaHONM nepeMeHHOW. JIMHEHHBIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHON U UX pemeHre. CUCTEMBI INHEMHBIX HEPABEHCTB C OJTHOM IEPEMEHHON
U VX PEIICHUE.

N3obpakeHne perieHus JIMHSHHOTO HEPABEHCTBA U MX CUCTEM Ha YHCIIOBOM
MPSIMOM.

DOyHkuuu. OCHOBHbIC IOHATHS

[loustne ¢ynkuuun. OO6nacTh oOmNpeAeNeHUuss M MHOXKECTBO 3HAUYCHUH
dbynakun. CriocoOb! 3a1aHnust PyHKITUH.

I'padux bynkuum. CoiicTBa GyHKIIUU, UX OTOOpakeHUE Ha rpaduKe.

DyHkuun. YuciaoBbie QyHKUMH

Urenue u noctpoenue rpagukoB ¢pynkuuii. [Ipumepsl rpapukoB GyHKIMM,
OTPaKAIOUIUX PEATbHBIE POLECCHI.

2 TIpenycmaTpuBaeTcs yBeJudeHHE yuyeOHOTO BpEMEHM Ha M3ydeHUE BCEX TEMATHYECKMX pas/elioB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa OGy‘ICHI/Iﬂ.
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OYHKIMK, OIHUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNpPONOpPLUHUOHATIbHBIE
3aBHCUMOCTH, UX rpaduku. ['unepbona.

I'paduk GyHKIMM y = x2.

dynkuun y = x2,y=x3,y = VX, y = |x|; rpadmyeckoe perienue ypaBHeHuit
Y CHCTEM YPaBHEHUH.

O06001meHne U cucTEMaTH3alMs U3YYEeHHOT0 MaTepuaJia

[ToBTOpEHHE OCHOBHBIX MOHSITUH W METONOB KypcoB 7, 8, 9 Kiaccos,
000011IEHNE 3HAHUH.

10 KUIIACC
(5-if rox 00yuenusi Ha ypoHe O00) =

Yucaa v BblYKCIeHUA. [ledCTBUTEIbHbIC YHUCIA

PannoHanpHble yncna, MppalMoOHAIbHBIE YHCIIA, KOHEYHbIE U O€CKOHEYHBIE
JeCATUYHbIC ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOECTBOM JECUCTBUTENBHBIX YUCET U MHOKECTBOM TOUYEK KOOPJAUHATHOM
PSAMOM.

CpaBHEHHME JEUCTBUTENIBHBIX 4YHCEN, apuMeTHuecKue JACHCTBUS C
JEUCTBUTEILHBIMYA YU CIIAMH.

[TpubnuxEéHHOE 3HaYCHUE BEIMYUHBI, TOUHOCTH MPUOIMIKEHHUS.

Oxkpyrnenue yncen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYHCICHUI.

YpaBHeHUS U HEPABEHCTBA. Y PAaBHEHU C OJJHOU IePEeMEHHOM

JIunentHoe ypaBHeHuUe. Pemienre ypaBHeHUH, CBOASIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHEeHUM, CBOASIIMXCA K KBAJAPATHBIM.
bukBanpaTHbie ypaBHEHUS.

[Ipumepbl  pemieHuss ypaBHEHUMM TPETbEW W YETBEPTOM  CTENEHEU
Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne qpoOHO-palimoOHAIBHBIX YPaBHEHUM.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM METOIOM.

YpaBHeHus U HepaBeHCTBA. CHCTEeMbl yPABHEHM U

JluneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 TpaduK.

CucreMa IByX JIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U €€ pElICHUE.
Pemenune cucteM AByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYTroe — BTOPOU
CTEIICHHU.

['paduaeckas maTEpTIIpETAIIS CUCTEMBl YPABHEHHM C IBYMS TTIEPEMEHHBIMHU.

YpaBHenus u HepaBeHcTBa. HepaBeHncrBa

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

JIuHeHbIe HEPABEHCTBA C OJJTHOU IIEPEMEHHOMN U UX PELICHHUE.

CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHON U UX PELIEHUE.

KBanparHbie HepaBeHCTBA U UX PEILICHUE.

I'paduueckas uHTEpIIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMH.

DyHKUNHA

13 TIpenycmaTpuBaeTcs yBedudeHHE y4eOHOTO BpEMEHM Ha M3ydeHHUE BCEX TEMATHYECKMX pas/elioB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa 06y‘{€HI/I${.



42

KBagpatuunas ¢pynkuus, e€ rpaguk u ceoicta. [lapabona, koopaAuHATHI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MTapadoIbl.

Crenennple (GYHKIMH ¢ HATYPATLHBIMU TTOKA3aTeNsIMK 2 U 3, UX rpaduKu U
CBONCTBA.

['paduku pynkmmit: y =kx,y=kx +b,y = 5, y=x2,y=x3y=vxy=x.

YucaoBblie M0OCJI€10BATEILHOCTH

[loHATHE YUCIIOBOM MOCIEA0BATEIBHOCTH.

3amaHue MoCiIe0BaTeIbHOCTH PEKYPPEHTHON popmyrol u ¢popmymoit N-ro
YJIeHa.

Apudmernueckass U reomeTpuueckas nporpeccuu. @opmyinbel N-ro uieHa
apu(pMETHIECKON 1 TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHne 4jieHOB apu(METHUUECKOW M TeOMETPUUECKOM MPOrpecCHid
TOYKaMH Ha KOOPJIMHATHOM MJIOCKOCTH.

JIMHEWHBIN U 5KCIIOHEHIIUAIBHBIN POCT.

CI10KHBIE TPOLICHTHI.

IloBTOpEHHUe, 00001IeHNe, CHCTEMATH3AMS H3YYeHHOro MaTepuaiats

Uucna u BblUKCIEHUS (3alUCh, CPAaBHEHUE, JACHUCTBUS C JEHCTBUTEIBLHBIMU
YHCIIAMU, YUCJIOBAasl MpsiMasi; MPOLEHTBI, OTHOLICHUS, MPONOPIMU; OKPYTJECHHUE,
NpUOJIMKEHHUE, OLICHKA; PEIIEHUE TEKCTOBBIX 337]a4 apu(PMETHUECKIM CIIOCOOOM).

MNPEAMETHBIE PE3YJIBTATDBI

OcBoenne yuebHoro kypca «Anre6pa» B 7-10 Kiaccax JOJDKHO
oOecrieuynBaTh JOCTWKEHHUE YKA3aHHBIX HIDKE MPEIMETHBIX 00pa30BaTEIbHBIX
pE3YyIbTaTOB.

7 KIIACC

Yuciia v BbIYUCTICHUSA:

— BBITMOJHATH, COUETasi YCTHBhIC W MUCHMEHHBIE MPUEMBI, apumeTHaecKue
NEUCTBUS C pallMOHATILHBIMU YUCIIAMU;

— HAXOJIUTh 3HAYEHUS YWCIIOBBIX BBIPAKECHHM; MPUMEHATH Pa3HOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC IPOOH;

— MEePEXOUTh OT OAHOU (POPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OECKOHEUYHYIO JIECATUUHYIO APOOb);

— CpaBHUBATH U yIOPSAJ0UYMBATH PAIMOHAIBHBIC YUCIIA;

— OKPYTJIATh YHUCIIA;

— BBINOJIHATh MPUKUIKY U OILEHKY pe3yJibTaTa BBIYMCICHHUH, OLEHKY
3HAYECHWI YMCIIOBBIX BBIPAKECHUM;

— BBITIOJIHATH JIEUCTBUS CO CTENEHIMU C HATypaJIbHBIMU MOKa3aTESIMU;

— TMPUMEHSTh TMPU3HAKK JCIHMOCTH, PpAa3J0KEHUE Ha MHOXKHUTEIH
HaTypaJbHBIX YHCEI;

14 [IpenycMaTpuBaeTcs IOBTOPEHHE 3JIEMEHTOB COAEPKAHUs YUeOHOU qUCIUILUIMHBI, OcBaMBaBIerocs Ha 1 — 5 rogax
obyuenus Ha ypoBHe OOO. Jlonmyckaercs pactpeneieHne JaAHHOTO MaTepralia o COOTBETCTBYIONIMM TEMATHIECKUM
paszenamM, OCBauBacMbIM Ha 6-oM roay ooydenus Ha yposHe O0O.
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— pemaTh NPaKTUKO-OPUEHTUPOBAHHBIEC 3a/1a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYUH, NPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aa4 ¢ YYETOM OTPAaHMYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKkue BbIPAKEeHUS .

— UCTOJIh30BaTh AIreOpanvecKyto TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTh
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuana,;

— HAxXOJIUTh 3HA4YEeHHsS] OYKBEHHBIX BBIPAXKEHUN IMPHU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX;

— BBINOJIHATH MPeoOpa3oBaHMs IIEJIOT0 BBIPAKEHUS B  MHOIOYIECH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK;

— BBINOJIHATh YMHOXK€HHE OJHOYJIECHA HAa MHOTOWIEH W MHOTOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH;

— OCYUIECTBJISTh PA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIH C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYIIIUPOBKHU CIaraeMbIX, IPUMEHEHUS
dbopMyI1 COKpAIIEHHOTO YMHOKEHUS;

— MPUMEHATH TPeoOpa30BaHNs MHOTOWICHOB JJIS PELICHUS PA3IMYHbIX 33/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX PEIMETOB, U3 PEAIbHOW MTPAKTUKH,

— HCHOJIB30BAaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTENSAMHU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA:

— pelaTh JUHEHHBbIE YPaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHSS IpaBUiIa
nepexoaa OT UCXOIHOI'O YPAaBHEHHMs K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHUS;

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

— noaOupaTh MPUMEPHI Map YUCEN, SBISIOMIUXCSA PEUICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU;

— CTPOUTH B KOOPJWHATHOM MJIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH; TMOJIb3YSCh TpadUKOM, TPUBOAUTH MPUMEPHI PELIECHUS
ypaBHEHUS;

— pemaTh CUCTEMBI JIBYX JMHEHHBIX YPABHEHUU C JABYMs NEPEMEHHBIMH, B
TOM 4YHcIie Tpaduuecky;

— COCTaBJIAITh M pELIaTh JIMHEWHOE YpPaBHEHHWE WA CUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NOJIyYECHHBIN PE3yJIbTaT.

Koopaunarel u rpaduxu. @yHkuuu

— Ha KOOPJAWHATHOW TpsAMON u300pakaTh TOYKH, COOTBETCTBYIOIIIHE
3aJJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI; 3alMChIBATH YHCIIOBBHIE
MIPOMEKYTKU Ha aNre0panvyeckoMm si3bIKe;

— OTMEYaTh B KOOPJIMHATHOM TMJIOCKOCTHU TOYKH IO 3a/IaHHBIM KOOPJUHATAM;
CTpOUTh Tpaduky TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINH Y = X;

— ONHCHIBaTh C TOMOIIBIO (YHKIUNA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHUE; II€HA, KOJMYECTBO, CTOMMOCTH;
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM padOThI;
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— HAXOJIUTh 3HaYeHHE (PYHKLMHU IO 3HAUYEHUIO €€ apryMEHTa,

— MOHUMATh TpadUUecKuil cocod MpeaCTaBIeHUs U aHAIU3a HHGOPMAIUY;
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

8 KUIIACC

Yuciia v BBIYMCICHUS .

— MCNOJb30BATh HaYaJIbHBIE NIPEICTABIICHNS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeNl JIUIsl CPAaBHEHUS, OKPYIJVIEHNUS U BBIYMCIIEHUH; U300pakaTh J1€WCTBUTEIbHbBIC
YKCJIa TOYKAMU Ha KOOPJAMHATHOMN NPSMON;

— NPUMEHATH MOHATHE apUPMETHUYECKOIO KBAJPATHOTO KOPHS; HAXOAWUTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys IPU HEOOXOJUMOCTU KaJbKyJIATOP; BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBAaJPATHbIE KOPHHU, HCIHOJB3YS
CBOMCTBAa KOPHEW;

— HCIIOJIb30BATh 3aMKCU OOJIBIIMX U MaJbIX YUCE C MOMOUIBIO IECSITHYHBIX
npoOeit u creneneit yucna 10;

AJire0OpanvecKue BbIPaKEHUS:

— TMPUMEHATHh MOHATHE CTENEHH C LEJIbIM I0Ka3aTeseM, BBIOIHSTh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKAIUX CTETIEHH C LEIbIM IT0Ka3aTeNeM;

— BBINOJIHATH TOXK/IECTBEHHBIE MPEOOPa30BaHUs PALlMOHAIBHBIX BHIPAKECHUIM
Ha OCHOBE MMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alIreOpandyecKuMu ApoOsimMu;

— pacKiaabIBaTh KBAJAPATHBIN TPEXWICH HA MHOXKHUTEIIH;

— MPUMEHSATH NIPEOOPa30BAHUS BBIPAXKEHUM Ul PEIIEHUS pa3IMyYHbIX 3a7a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHKHU.

9 KUIIACC

YpaBHeHUS U HEPABEHCTBA:

— pemaTh JIMHEWHbIE, KBAPATHBIE YPABHEHUS U PAallMOHAJIbHBIE YPaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH;

— POBOJUTH MTPOCTENIINE UCCIIENOBAHUS YPABHEHNN U CUCTEM YPABHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JIM YpaBHEHHE UJIM CUCTEMA YPABHEHUM pELIeHUsI, €CIIM UMEET, TO CKOJIBKO, U TIP.);

— MEPEXOUTh OT CIOBECHOW (OPMYIMPOBKHU 3a/auu K €€ anreOpandyeckoin
MOJIEJIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJTYyYEHHBIN pe3ysbTarT;

— INPUMEHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB [JIsl CPaBHEHUS, OLEHKH;
pelmarh JUHEHHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpaUyecKy0 HWUTIOCTPALMI0 MHOXKECTBA PEIICHWH HEPaBeHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOYyHKIUU:

— MMOHUMATh M UCIOJB30BaTh (PYHKIIMOHAIbHbIE MOHITUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI); OMPENEsATh 3HaueHHe (YHKIHMHU IO 3HAYCHHIO
aprymMeHTa; OonpeaesaTh CBOMCTBA QyHKIUHU 110 €€ rpaduKy;

. k
— CTPOMTH rpaduKK eMeHTapHbIX QYHKLMA Bua y =~y = x2,y=x3y=

Vx, Y = [X|; OIICHIBATH CBOICTBA YHCIIOBOIL byHKIMU 110 €€ TpaduKy.
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10 KITACC

Yuciia v BBIYMCICHHUS .

— CpPaBHUBATh U YNOPSAJOUYMBATH PAlMOHAIBHBIE U UPPALIMOHATIBHBIE YUCIIA,

— BBIMOJHATh apu(METHYECKHe MACUCTBUA C PAlMOHATBHBIMU YHCIIAMHU,
coueras YCTHbIE W THHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHUSA C
UPpaLMOHATIBHBIMU YHCIIAMU;

— HAaXOAWTh 3HAYECHMS CTEIEHEW C IEeNbIMU IOKAa3aTels MU W KOpPHEW;
BBIYMCIIATHh 3HAYCHMS YHCIIOBBIX BBIPAKECHUN;

— OKpYTJIATH JEUCTBUTEIIBHBIC YHWCIA, BBIIOJHATH IPUKUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA:

— pelaTh JUHEHHBbIE U KBAaJApaTHbIC YPAaBHEHUS, YPABHEHMS, CBOIAILNECA K
HUM, NIPpOCTENIINE IPOOHO-PALIMOHAIbHBIE YPABHEHMUS,;

— pemaTh CUCTEMBI BYX JIMHEHHBIX YpaBHEHUU C ABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SBISETCS JIUHEIHHBIM;

— pellath TEKCTOBbIE 3aJlauyd aiareOpanyeckuM CIocoOOM C TOMOIIBIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI IByX YPaBHEHUM C ABYyMS IEPEMEHHBIMH;

— IPOBOJUTH ITPOCTENIINE UCCIIENOBAHUS YPABHEHNN U CUCTEM YPABHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATh, UMEET
JIM YpaBHEHHE UJIM CUCTEMA YPABHEHUI pELICHUs, €CIIM UMEET, TO CKOJIBKO, U TIP.);

— peliaTth JIMHEHHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIllMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB;

— pemarb CHUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIIOYAIOLME KBAJpPaTHOE HEPABEHCTBO; H300paxaTb pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMCBhIBATh PELIEHUE C IOMOLIBIO CHMBOJIOB,;

— MCIOJIb30BaTh HEPABEHCTBA NPU PEIICHUH Pa3JIMYHBIX 3a/1ay.

DOyHKUMU:

— pacrno3HaBaTh (PYHKIMU HU3y4YEHHBIX BUAOB. Iloka3piBaTh cXeMaTHUYECKH
pacnoJioKeHNe Ha KOOPJAMHATHOM IMIOCKOCTH rpadgukoB ¢yHKUMHA BHUaa: y = kX,

k y
y=kx+by=-y= ax2 +bx +c,y=x2, y=1/x Y= X| B 3aBHCHMOCTH OT 3HAYCHHii

K03((PHUIIMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKIIMIA;

— CTPOUTH U U300paXkaTh CXEMATUYECKH TpaUKy KBaJAPATUUHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHMIM 110 UX TpaduKam;

— pacro3HaBaTh KBAAPATUUHYIO PYHKIHIO IO GopMyJie, IPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH;

Apudmernyeckasi U reOMeTpPUYECKas IPOrPEeCCHH;

— pacrno3HaBaThb apUPMETHUECKYI0 M T'€OMETPUUYECKYIO MPOTPECCHH MpU
pa3HBIX CIIOCcO0axX 3adaHus;

— BBIIOJHATH BBIYMCIEHUS C HCIOJNb30BaHUEM (GopMyl N-TO YJeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB,;

— M300paXkaTh WIEHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPJIMHATHOMN
IJIOCKOCTH;

— pelaTh 3aa4M, CBSI3aHHBIE C YUCIIOBBIMU IIOCIIEOBATENBHOCTAMU, B TOM
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YUCIIC 3aJI1a4U M3 PEaIbHOHN JXU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOPA, ITUMPOBBIX
TEXHOJIOTHUH).



7 KJIIACC

TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTudeckoe TUTAHUPOBAHUE TI0 aAJreOpe MPEACTaBICHO 10 roaaM ooyuenus (7—10 kmaccsr).

OcHOBHBIC BUBI IEATSILHOCTH O0YJAIOIINXCS MTEPEUNCIICHBI TTPU U3YYCHUH KaXK0W TEMbl U HAMPaBJICHBI HA TOCTHKEHUE
IJIAHUPYEMBIX pPe3yJbTaToB 00ydeHus. [lepeueHb BUIOB ACSITEIBHOCTH MOXET OBITh PACIIMPEH WM COKpAIéH — ¢ YIETOM
BO3MOYKHOCTEH ¥ OTpaHWUYEHUN 00yJaronuXxcsi, 00yCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MPU MATOJIOTUH CTyXa.

Oo011ee komuecTBO yacoB — 102 gaca.

TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIH)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

Yuciaa v BLIYHCJIECHHS.
PanunonanbHbie YHcIa
(25 9)

[ToHsiTHE palMOHATIBLHOTO YUCIA.
Apudmernueckue JICHCTBHS c
paLMOHATIBHBIMHU YUCIIAMH.

CpaBHeHue, ynopsiouMBaHie pallMOHaIbHbBIX
YHCell.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

Pemennie OCHOBHBIX 3alad  Ha JIpoodwH,
MIPOLEHTHI U3 PEATBHON MPAKTUKU.
Ilpr3Haku  JEIMMOCTH, PA3JIOKEHHS  Ha

MHO’KUTEH HAaTypaJIbHbIX YUCEIL.
Peanbnble 3aBucumoctu. IIpsimast u ob6paTtHast
PONOPLUOHATIBHOCTH.

B meuenue yuebmnoco 200a: mOHUMAaTh, MPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIPUHUMATH (CIIyXO3PHUTEIBHO W/WIM HA CIyX C y4ETOM YpOBHS
CIIyXOp€YeBOT0 pa3BUTHS OOYYaAIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3aluyd Yy4eOHOH JesTesIbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmonp3oBare NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu xadxxcooi yueOHolu uwemeepmu: BOCIPUHUMATbh Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JUCIUIUIMHBIL, @ TAK)KE JIEKCUKY 110 OPraHU3aliK y4eOHOU NesTEIbHOCTH.
CuctemaruszupoBaTh W oOoramarb 3HaHHA 00 OOBIKHOBEHHBIX H
JECATUYHBIX TPOOSX.

CpaBHMBaTh W  yHmopsA[04YMBaTH  JpoOW, TpeoOpa3oBbIBas  IMpH
HEO0OXOJIMMOCTH JECATUYHBIE IpOOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JIeCATUYHbIE, B YACTHOCTH B OECKOHEUHYIO JECITUYHYIO APOOb.

[IpumensaTh pasHOOOpa3zHble CHOCOOBI W MPUEMBI BHIYMCICHUS 3HAUCHUU
JPOOHBIX BBIPAKEHH, COJIEpKALIMX OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH:
3aMEHATh MpPH HEOOXOJUMOCTU JECATUYHYIO IpoOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIE€CATUYHOM, PUBOJUTH BhIpaXkeHue K (popme, Hanbomee
yIOOHOM Ui BBIYHMCIEHUHM, MpeoOpa3oBbIBaTh JAPOOHBIE BBIPAKEHUS Ha
YMHOXXEHUE U JIeJICHUE JEeCATHYHBIX Jpo0Oell K JeHCTBUAM C LENbIMH
YHCIIaMU.

[TpuBoAMTH YMCIIOBbIE U OYKBEHHBIE NPHMEPHl CTENEHU C HATYypPaIbHBIM
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1oKa3aTeaeM, OOBACHAS 3HAUEHUs OCHOBAHMs CTENEHUM M II0Ka3aTes
CTCIIEHHM, HAaXOAWTh 3HAYEHHUs cTermeHed Buma a™ n (a — moboe
paLoHaIbHOE YHUCIIO0, N — HATYPAJIBHOE YHUCIIO).

IToHrMaTh cMBICI 3a1ICH OOJIBIIMX YUCEN C TOMOILBIO IECATUYHBIX ApoOeit
u creneHer yucina 10, IpUMEHATh UX B PEabHbIX CUTyalHsIX.
[IpuMeHsAT OpPU3HAKM  JEIMMOCTH, pa3lOKEHUs Ha
HaTypaJIbHbIX YUCEIL.

Pemare 3aaun Ha yacTu, NPOLIEHTHI, MPONOPLUH, HA HAXOXKAECHUE IpOOH
(mporieHTa) OT BEIMYMHBI M BEIMYMHBI 1O €€ ApoOH (IPOIEHTY), IpodH
(mpoueHTa), KOTOPBINA COCTABISAET OJHA BEIUYMHA OT Apyrou. IlpuBonuTs,
pa3bupath, OLIEHUBATH Pa3IMUHbIE PEILECHUS, 3alIUCU PELUIEHUH TEKCTOBBIX
3ajad.

PacriozHaBate U OOBSACHATH, ONUPAsCh HA OIpPEAEICHUs, IPSAMO
IPONOPLUUOHATIBHBIE U 00PaTHO MPONOPLUOHATIbHbBIE 3aBUCUMOCTU MEXY
BEJIMYMHAMU; IPUBOJIUTH IPUMEPHI ITUX 3aBUCUMOCTEHN U3 peajbHOI0 MUpa,
U3 IPYrux y4eOHBIX ITPEIMETOB.

Pemarh mnpakTHKO-OpUEHTHPOBAHHBIE 3aJaud Ha ApoOH,
OpSMYI0 U 00paTHYIO NPONOPIMOHATIEHOCTH, TPOHIOPIIHH.

MHOKHUTECIIN

IIPOLICHTHI,

Aaredpanyeckue
BbIpaskeHus (27 4)

bykBenHble  BblpaxkeHus.  llepemenHsle.
Homyctumsle 3HAYEHUS IIEPEMEHHBIX.
DopMyIIBL.

[IpeoOpazoBanrne OYKBEHHBIX BBIPAXKEHUI,
pacKpbITHE CKOOOK U MPHUBEICHUE MOJOOHBIX
claraeMblXx.

CpoiicTBa  cTemeHM C  HATypaJbHBIM
HoKa3aTeseM.

Muorounensl.  Crio)keHWe,  BBIYUTAHUE,
YMHOXKEHHUE MHOTOYJIEHOB. dopmyiisl
COKpamIEHHOTO  yMHOXeHUs. Paznoxenue

MHOI'O4YJICHOB Ha MHOXXHUTCIIN.

OBnazers anreOpanyeckoil TEPMUHOJIOTHUEN U CUMBOJUKOMN, IPUMEHSTH €€
B IPOIIECCEe OCBOEHUS YUeOHOI0 MaTepHara.

HaxonuTth 3HaueHusi OyKBEHHBIX BBIPQXEHHH IMpPHU 3aJaHHBIX 3HAUYEHUSAX
OYKB; BBIIOJIHATH BBIYMCICHUS IO (hOpMyIIaMm.

BoinonHATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAKEHUS B
NpPUBEJCHNUEM MOJAO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.
BremoaHATh YMHOXCHUE OJHOYJIICHA HAa MHOTOYJICH W MHOIo4JICHa Ha
MHOTOWJIEH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJ[paTa pa3HOCTH.
OcCymiecTBIATh  Pa3IOKEHHE MHOTOWICHOB HAa MHOXHUTEIN TYTEM
BBIHECEHHMsS] 3a CKOOKM OOIIEro MHOMHUTENs, NPUMEHEHUS (OpPMYIIbI
Pa3HOCTH KBAIPATOB, GOPMYJI COKPAIIEHHOTO YMHOKCHHS.

[TpumensTh MpeoOpa3zoBaHne MHOTOUYIEHOB IS PEIIEHUS Pa3InYHbIX 33124
13 MaTE€MaTuKu, CMCKHBIX IPEIMETOB, U3 peaﬂBHOﬁ IMPAKTHUKH.
3HaKOMHTbCS C UCTOPUEH Pa3BUTHS MaTEeMaTHKH.

MHOT'OYJICH




49

YpaBHeHust U
HepaBeHcTBa (20 1)

VpaBHeHue,  IpaBuia  IpeoOpa3oBaHUs
YPaBHEHHUS, PABHOCUJIBHOCTh YPaBHEHUI.
JIuHeitHoe ypaBHEHUE C OJIHOW MEPEMEHHO,
pelIeHUEe JIMHEHHBIX YpaBHEHHU. Pemenue
3a[a4 ¢ IOMOLIbIO YPaBHEHUM.

JIuneliHOE ypaBHEHME C IBYMsl [IEPEMEHHBIMU
U ero rpaduxk.

CucremMa 1ByX JIJMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMH.

Pemenune cucrem ypaBHEHHH CrocoOoM
HOJICTAHOBKHU U CLIOCOOOM CII0XKEHHUS.

Pemate nuHeliHOE ypaBHEHME C OJIHOW MEPEMEHHOM, MPUMEHSsS MpaBUia
IIepexo0/1a OT UCXOAHOI0 YpaBHEHUS K paBHOCWIIBHOMY €My 00JIe€ TPOCTOr0
Buja. [IpoBepaTh, ABISIETCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHUSI.
[MonGupars mpuUMepbl Map YHCEN, SBISIOMUXCA PEUICHHEM JUHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpadUK JTMHEHHOTO YpaBHEHUS C
JIBYMsI TE€PEMEHHBIMH; IMOJIb3YsACh TpaduKoM, MPHUBOIUTH TMPUMEPHI
pellIeHNs ypaBHEHUS.

Haxomuth pemieHne cuCTeMbl JBYX JIMHEHWHBIX YpPaBHEHUH C JABYMs
HEPEMEHHBIMH.

CocTaBisATh U pellaTh YpaBHEHUE WIM CHUCTEMY YPABHEHMU IO YCIOBUIO
3a/la4d, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/ayu
NOJIYYCHHBIH pe3ynbTarT.

Koopaunarsi u | Koopaunara Touku Ha psIMOM. Ha xoopaunatHoil mnpsMoil wu300pakaTh TOYKH, COOTBETCTBYIOLIUE
rpapuxku. Pynkuum | Yucnosele npoMexyTku. PaccrosiHue Mexnay | 3alaHHBIM KOOpIMHATaM, Jy4H, OTPE3KH, MHTEPBaJIbl; 3allMCbIBaTh UX Ha
(24 4) JBYMS TOYKaMU KOOPJIUHATHOMU IIPSIMOIA. anredpandeckoM s3bIKe.
[IpsimoyronbHass cucrema koopauHarT Ha | OTMeuaTh B KOOPAMHATHOW INIOCKOCTU TOYKH IO 3a/laHHBIM KOOPAMHATAM;
wiockocTd. Ilpumepsl rpadukoB, 3aJaHHBIX | CTPOUTH IpaMKK HECTOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (POpPMYJIaMH, B TOM
¢opmynamu. UreHue rpadUKOB peabHBIX | YUCIE C MOMOIBIO HUPPOBBIX Ja00PATOPHIA.
3aBUCHMOCTEH. [IpumensTh, M3yyaThb NPEUMYILECTBA, HWHTEPIPETHUPOBATH IpaduyecKuit
[Tonstue ¢ynkuuu. I'paduk  ¢GyHKIMU. | cIOCOO  MpeACTaBIEHUS M aHaluM3a  pa3HOOOpa3HOM  >KU3HEHHOU
CaolicTBa (QyHKIUH. nH(popmManuu.
Jluneiinas ¢yukuus. Iloctpoenue rpaduka | OcBauBaTh  NOHATHE  (QYHKUIUHM,  OBJIajgeBaTb  (DYHKIMOHAJIBHOU
nuHeHoM  ¢yHkuuu. ['padux  QyHKIMM | TEPMUHOJIOTHEH.
y = |x]. Pacnio3HaBath nuHelHy0 QyHKIUIO Y = KX + D, onuceiBath €€ cBOiCTBa B
3aBUCHMOCTH OT 3HaueHH K03 durmeHToB K u b.
Ctpouts rpaduku JIHHEHHON GYHKINH, QyHKIUH Y = |X|.
Hcnonb3oBath nudpoBbIe pecypchl A MOCTPOSHUs IpaduKOB GYHKIUHN U
M3Y4EeHMs] UX CBOMCTB. [IpMBOANTH mpUMeEpHI JIMHEHHBIX 3aBUCUMOCTEH B
peaJIbHBIX Mpolieccax U SBICHUSIX.
IToBTOpEeHHne u | [loBropeHre OCHOBHBIX NMOHATUHA U METONOB | BeiOMpaTh, MNpPUMEHATh OLEHHBATh CHOCOOBI  CPaBHEHHUS — YHCEll,

00o0menue (6 4)

Kypca 7 kiacca, 0000111eH1e 3HaHUH.

BBIUHCIICHHH, TPeoOpa30oBaHU BHIpAKEHUI, pellleHUs] ypaBHEHUM.
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Ocyl1ecTBIATh CAMOKOHTPOJIb BBIINOIHAEMBIX JCHCTBUN U CaMOIIPOBEPKY
pe3yJiibTaTa BRIYUCICHUN, IPeoOpa3oBaHU, TOCTPOCHHIA.

Pewatpe 3amaun u3 peanbHOM )KM3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSA
JUISL pEUIEHUs 3a]1a4 U3 IPYTUX NPEIMETOB.

Pemath TekcToBble 3a/auM, CpaBHHUBATh, BHIOUpATh CIOCOOBI PELICHUS
3a/1a4u.




8 KVIACC

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

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

0J10KH/MOYJIN)
Yucaa u Bpruncjaenusi. | KBagpaTHelil KOpeHb U3 9ucia. B meuenue yuebnoco 200a: TOHMMAaTh, NPUMEHITH B CAMOCTOSTEIBHOU
KBagparuble kopuu | [lonstne 00  HMppanMOHAIBHOM  YHCIE. | p€Ud, BOCIPUHUMATH (CIYXO3pHUTEIbHO U /MM HA CIyX C Y4ETOM YpOBHS
(22 v) JlecsiTHyHbIe TPUOIMKSHUS HPPALMOHAIBHBIX | CIIyXOPEYEBOTO PAa3BUTHS OOYYaIONIMXCS) M JOCTaTOYHO BHATHO W

quCcell.

JleliCTBUTEIBHBIC YyuCcia.
JIeHCTBUTEIBbHBIX YHCEIL.
ApudmeTnuecKuii KBagpaTHBIA KOPEHb.
VpaBHeHue Bujia x2 = a.

CpaBHeHuUe

CpolicTBa  apu(METHUSCKUX  KBaJIPATHBIX
KOpHEH. [IpeoOpazoBanue YHCIIOBBIX
BEIDQXKCHHUM,  COACPKAIIUX  KBaJpaTHBIC
KOpHH.

€CTeCTBEHHO BOCIIPOM3BOJUTh TEMAaTHUYECKYI0 M TEPMHUHOJOTHUYECKYIO
JCKCHKY, a TaKKe JICKCHKY [0 OpraHu3alid Y4eOHOW JIesTeIbHOCTH.
BeimonaaTe poHeTHUECKy O 3apsaKy. Mcmoms30BaTh NaKTHIBHYIO (YCTHO-
JAKTHIIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIIbHOTO CPEICTBA OOILICHUSI.

Ilo oxonuyanuu Kadxcoou yueOHOU uemeepmu: BOCIPUHUMATH Ha CIyX U
BOCIIPOM3BOIUTh TEMATUYECCKYIO U TEPMUHOJIOTHUYECKYIO JIEKCUKY YUEOHOM
JVICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3aIuH YIeOHOH e TeTbHOCTH.
dopMmynupoBaTh  ONpEICIICHUE  KBAJAPAaTHOTO  KOpHSA W3  4YHCIA,
apru(METHIECKOTO KBaPaTHOTO KOPHSI.

[IpuMeHsATH oOmepalio W3BJICYCHUS KBAJPATHOTO KOPHS U3 YHUCIA,
WCTIOJB3Ys TP HEOOXOIUMOCTH KAIIBKYIISATOP.

OneHuBaTh KBaJpaTHbIE KOPHU IIENIBIMH YHUCIAMU M JECSITUUYHBIMU
JIPOOSIMH.

CpaBHUBaATh U YIOPSIOUNUBATH paIlMOHATbHBIC U HppaIlOHATbHBIC YHCTIA,
3aIMCaHHBIC ¢ TTOMOIIBIO KBaIPATHBIX KOPHEH.

HccrenoBarh ypaBHEHHE X2 = a, HAXOJAUTh TOYHBIE U TIPUOIIVKEHHBIE KOPHH
mpu a> 0.

HccnenoBaTh CcBOICTBa KBaJpaTHBIX KOpPHEH, MPOBOS
AKCTIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPa (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apH(PMETHUECKUX KBAIPATHBIX KOPHEH; MPUMEHSTh
WX JUIS ipeoOpa3oBaHUs BBIPAKCHUH.

BoeimonuaTe mpeoOpazoBaHUs BBIPAKEHHM, COJEpKAlINX KBaJpaTHBIC
KOpHH. BpIpaxkaTh TepeMeHHbIE W3 TEOMETPUYCCKHUX W (HU3MUCCKHUX
bopmy.

BBIYHCIATS 3HAUCHUS BBIPAKEHUH, COJEPKAIMX KBaJpaTHBIC KOPHH,

YHUCJIOBBIC
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UCIIOJB3YS MIPU HEOOXOIUMOCTH KAJIbKYJISATOP.

Hcnone3oBare B XOA€ peuleHUs 3aJad DJIEMEHTapHbIC IPEICTaBICHUS,
CBSI3aHHbIE C IPUOIMKEHHBIMUA 3HAYEHUSAMH BEJIMYUH.

3HAKOMHUTBCS C UCTOPUEN Pa3BUTUSL MATEMATHUKH.

Yuciia 1 BLIYHCJICHHUS.
CTeneHb ¢ IeJbIM
nokasarejeMm (11 4)

CreneHb ¢ 1IETIbIM 0Ka3aTeNIEM.
CrangaprHas 3amuch yucia.

Pa3zmepbl 00BEKTOB OKpy’Karouiero mMupa (0T
QJICMCHTAPHBIX YacCcTULl [0 KOCMHWYCCKUX
O00BEKTOB), UIMTEIBHOCTH HPOLECCOB B
OKpY’KaloIIeM MHpeE.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIIEM.

DopMyJIUPOBATH ONPEACICHUE CTEIICHH C IEIbIM MTOKA3aTeIEM.
HpeﬂCTaBHHTL 3aIlUCh 6OJILI_HI/IX U MaJIbIX YHUCCII B CTaHI[apTHOM BHU/JIC.
CpaBHUBaTh YUCJIa U BEJIWYMHbI, 3AMIMCAHHBIC C UCMOJb30BAHUEM CTEIICHU
10.

Hcnonb3oBarh 3amuch YWCENl B CTAHIAPTHOM BHJAE Ui BbIpaKEHUS
pa3zMepoB 0OBEKTOB, IITUTEILHOCTH MPOIECCOB B OKPYKAIOIIEM MHUPE.
®opMyIUpPOBaTh, 3aMUCHIBATH B CAUMBOJINYECKOH (hopMe U HILTIOCTPUPOBATD
MIPUMEPAMH CBOMCTBA CTEIEHU C LEIbIM MTOKA3aTEIIEM.

[IpuMeHATh CBOWCTBA CTENEHU IS MNpeoOpa3oBaHMS  BBIPAKEHUH,
COAEpPKAIIMX CTEINEHU C UEIbIM IOKa3aTeleM. BBINONHATE AEHCTBUS C
YHUCllaMH, 3alMCaHHBIMH B CTaHAApTHOM BuAe (YMHOXXEHHUE, IelieHue,
BO3BE/JICHUE B CTEIICHB).

Auredpanueckue KBanpatHslit TPEXUJICH. Paznoxenue | Pacmo3HaBaTh KBaJpaTHBIA TPEXWIEH, YCTAHABIMBATh BO3MOXKHOCTb €ro
BbIPasKeHM . KBaJIpaTHOT'O TPEXWIEHA HA MHOKUTEIH. pa3oKeHUsI Ha MHOXKHTEIH.
KBagparHbIii PackiagpiBaTe Ha MHOYKUTENN KBAaJPATHBIN TPEXUIIEH ¢ HEOTPULIATEIBHBIM
TpéxuieH (7 4) JACKPUMHAHAHTOM.
Auredpanyeckue Anrebpanueckas JpoOb. Jomyctumsle | 3anucsiBaTh alire0Opandeckue BeipaxkeHus. HaxoauTs 061acTb onpeeneHus
BbIPasKeHM . 3HAUEHUs  MEPEMEHHBIX, BXOSIIMX B | PALIMOHAIBHOTO BBIPAKECHMUS.
Auredpanyeckast anreOpanyeckre  BoIpakeHHs. OcCHOBHOE | BBIMOMHATH YMCIOBbIE MOACTAHOBKH U BBIUYMCIATH 3HAUEHHUE APOOH, B TOM
ApPOOb (22 1) CBOMCTBO anredpanyeckoiu JIpoOHU. | YUCIIE C IOMOIIbIO KaIbKYJISATOpA.
Cokpaiienue apo0eii. ®opMynupoBaTh OCHOBHOE CBOMCTBO alredpandeckoi 1po0ou U MpUMEHSTh
CnoxkeHue, BbIUMTAHUE, YMHOXXEHHE W | €ro JuIs npeoOpa3oBaHus ApoOei.
JIEJIEHNE anreOpandecKux napoOeii. | BoIMOAHATE AeiicTBuUS ¢ anreOpanyecKuMu JpoOsMu.

[Ipeobpa3oBaHme BBIPAKECHUH, COICPIKAIIUX
anreOpandeckue Apoou.

[IpumensTs npeoOpa3zoBaHus BhIpaXKEHUN I pelieHus 3a1ad. BeipaxaTh
nepeMeHHble U3 Gopmyn (PpU3HUECKUX, T€OMETPUUYECKHX, OMUCHIBAOIINX
OBITOBBIE CUTYAIIHH).

IloBTOpPEHME "

00o0menue (6 4)

[ToBTOpEeHNE OCHOBHBIX NMOHATUH U METOJIOB
Kypca 8 kitacca, 0000111eH1e 3HAHUH.

BBI6I/IpaTL, MNPUMCHATH OLICHUBATDH CITIOCOOBI CpaBHCHHA qHuCelI,

BBIUMCIICHHH, TPeoOpa3oBaHU BEIpAKEHUI, pellleHUs] ypaBHEHUH.
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Ocyl1ecTBIATh CAMOKOHTPOJIb BBIINOIHAEMBIX JCHCTBUN U CaMOIIPOBEPKY
pe3yiibTaTa BRIYUCIICHU, IPe0Opa30BaHUM, IIOCTPOCHHUIA.

Pewatpe 3amaun u3 peanbHOM )KM3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUSA
JUISL pEUIEHUs 3a]1a4 U3 IPYTUX NPEIMETOB.

Pemath TekcToBble 3alauM, CpaBHHUBATh, BHIOUpATh CIIOCOOBI pPELICHUS
3a/1a4u.
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TeMbl (TeMaTHUYECKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

0J10KH/MOYJIN)
YpaBHeHust u | KBanparnoe ypaBHEHHE. HenonHoe | B meuenue yuebHoco 200a: TIOHMMaTh, NMPUMEHSTH B CAMOCTOSTEIBHOU
HepaBeHCTBA. KBaJpaTHOE ypaBHEHUE. peun, BOCIPUHUMATH (CIyXO3PUTEIbHO W/WIHM HA CIyX C y4ETOM YpOBHS
KBaapatnbie dopmyna KOpHEH KBagpaTHOTO YPaBHEHHS. | CIyXOPEYEBOTO Pa3BUTHS OOYYAIOIIMXCS) M JOCTaTOYHO BHATHO W

ypaBHeHus (17 1)

Teopema Buera.

Pemenne  ypaBHEHMid,  CBOJAIIMXCH K
KBaJIpaTHbIM. [Ipocreitmue JpOOHO-
palMOHANIbHBIC YPaBHEHUSL.

Pemenne TEKCTOBBIX 3amad €  TOMOIIBIO
KBaJIPaTHBIX YPaBHEHHH.

€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYID M TEPMHUHOJOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHKY IO OpraHu3alud Yy4eOHOW AesTeNbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmnonb3oBarh NaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPENICTBA OOIIICHHUS.

Ilo oxonuanuu xadxxcooi yueOHolu uyemeepmu: BOCIPUHUMATb Ha CIyX U
BOCIIPOM3BOANTh TEMATUYECKYIO U TEPMHUHOJIOTHUYECKYIO JIEKCUKY y4eOHOM
JVICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3aIuH YIeOHOH e TeTbHOCTH.
Pacno3naBath KBaJpaTHbIE YpAaBHEHMUS.

3anmuceiBaTh  (opMyny KOpHEH KBagpaTHOTO YpaBHEHHS; pelaTh
KBaJIpaTHbIC YPAaBHEHMS — IIOJIHBIE U HE MOJIHBIE.

[IpoBOoMTH MpOCTENIINE UCCIIEIOBAHUS KBAPATHBIX YPAaBHEHMUIA.

Pemate  ypaBHEHMs, CBOJAIIMECSs K  KBaJpaTHBIM, C  IIOMOIIbIO

npeoOpa3oBaHM U 3aMEHOM IEPEMEHHOM.

Habmronate 1 aHanmu3upoBaTh CBS3b MEXKIY KOPHAMH M Kod(dduimeHTamMmu
KBaJpaTHOI'0 ypaBHEHUS.

®opmynupoBaTh TeopeMy Buera, a Takke oOpaTHYI0 Teopemy, MPUMEHSTh
9TH TEOPEMBI JIJIsl PEeIICHHUS 3a/1a4.

Pematp TekcTOBBIE 3a7auM anreOpandyeckKuM CIIOCOOOM: MEPEXOAUTHh OT
CIIOBECHOH (DOpPMYITMPOBKH YCIOBHS 3aJaddl K anreOpanveckoil MojaesH
MyTéM COCTABIIGHUS YPAaBHEHHUS, peIIaTh COCTABICHHOE YpaBHEHHE,
WHTEPIPETUPOBATH PE3YIIbTAT.

3HAKOMHUTBHCS C UICTOPHEH Pa3BUTHUS aIreOphl.

YpaBHeHust /|
HepaBeHCTBA.

JIuneliHOE ypaBHEHHE ¢ IBYMs IEPEMEHHBIMH,
ero rpaduk, IpuMepsl pelIeHus] ypaBHEHUN B
LEJIbIX YUCIAX.

Pacno3naBaThk nuHENHBIE YpaBHEHHUS C JBYMS IEPEMEHHBIMHU.
Crtpouts rpadvKku JHUHEHHBIX YpaBHEHHUU, B TOM YHCIE HCIONb3YS
U POBHIE PECYPCHI.
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CucremMbl ypaBHeHUI
(15 49)

Pelienue cucrteM ABYX JTMHEUHBIX YpaBHEHUM
¢ ABymsi nepeMeHHbIMH. [Ipumepsl pereHus
CHUCTEM HEIMHEHHBIX YpaBHEHUH C AByMs
NepEeMEHHBIMHU.

['padmyeckass uHTEpHpeTanusl YpaBHEHHS C
JIBYyMsI TIEPEMEHHBIMU U CUCTEM YpPaBHEHHM C
JBYMsI IEPEMEHHBIMHU.

Pemienne TEKCTOBBIX 3a7ad C TOMOIIBIO
CUCTEM YPaBHEHHIA.

Pa3nnuats napaesbHbIe U IepeceKaroIuecs MIPsIMbIe 110 UX YPABHEHUSM.
Pemate cucrembl ABYX JIMHEHHBIX YpPaBHEHHMU C JIBYMs II€PEMEHHBIMU
IIOJICTAHOBKOM U CIIOKECHHUEM.

Pewats mpocreiinme CuCTeEMBbI, B KOTOPBIX OJJHO U3 YPaBHEHUN HE SBIISACTCSA
JVMHEUHBIM.

[TpuBoauTh rpauvecKy0 WHTEPHPETAIMIO PEHICHUS YPaBHEHUS C JIBYMS
IIEPEMEHHBIMU U CUCTEM YPABHEHHUH C ABYMs IIEPEMEHHBIMHU.

Pemates TeKCTOBBIE 331a4H aIreOpanuecKuM CriocoooM.

YpaBHeHus "
HepaBeHCTBA.
HepagencrBa (14 4)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ OJHOHW  TIEPEMEHHOM.
JInHeliHbIE HEPABEHCTBA C OAHOU IIEPEMEHHOM
n ux pemenne. CucreMbl JUHEHHBIX
HEPaBEHCTB C OJHOM IIEPEMEHHOM U HX
pelieHue.

N3o0paxenue perieHus JUHEHHOTO
HEpPaBEHCTBA M HX CUCTEM Ha YHUCIOBOU
IPSIMOM.

@opMynHMpOBaTH CBOMCTBA YNCIOBBIX HEPABEHCTB, MIUIFOCTPUPOBATH UX HA
KOOPAMHATHOM MPSMOii, TOKa3bIBaTh alreOpanuecku.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.

Pemate nuHEHHBIC HEpaBEHCTBA C OJHOM IEPEMEHHOH, H300paXkaTh
pEllIeHNE HEPABEHCTBA HA YMCIOBOW MPSMOIA.

Pemath cuctembl JTMHEHHBIX HEPABEHCTB, M300paxaTh PELICHHE CHCTEMbI
HEPaBEHCTB HA YUCIIOBOU NPSMOM.

®Oynknun. OCHOBHBIEC
nousaTus (6 4)

[Tonstue ¢pynkuuu. OOGnacTh ONpeaeseHus 1
MHOXECTBO 3HaueHUU (QyHkiuu. CrocoOsl
3aanus QyHKIUH.

I'padpuk ¢ynxuuu. CsoiicTBa (QYHKIUH, HX
oTtoOpakeHHe Ha rpaduxke.

Hcnonb30Bath GyHKINOHATIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
Boruncnate  3HaueHus — QyHKUMH, 3aJaHHBIX  dopMylnamu  (TIpU
HEOOXO/MMOCTH  MCIIOJIb30BaTh  KAJIBKYJISATOP); COCTABISATH TaOJIHULIBI
3HauYEHUN QPYHKIHHU.

Ctpouts 1o Toukam rpaduxu QyHKIHH.
OnuceiBaTh  cBOMCTBA (YHKIMU Ha
IpeCTaBICHHUS.

Hcnonb30BaTh QyHKIMOHATBEHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
HccnenoBath npumepsl rpaduKoB, OTPaXKAIOMIUX pPealbHbIE MPOLECCHl U
siBleHns. [IpUBOIWTHE TPUMEPHI TMPOILECCOB W SBICHUH C 3aJaHHBIMH
CBOMCTBaMH.

Hcnonb30BaTh KOMOBIOTEPHBIE MPOTPAMMBI ISl TOCTPOEHUS TpapUKOB
(GYHKIMH M U3YYEHUS] MX CBOMCTB.

OCHOBEe €€ TpaduiecKoro




56

@®yukuuu. YucioBbie

Urenue u mocrpoeHue rpapukoB (yHKIUH.

Pacno3naBartn BUJbI H3y4YaC€MBIX (bYHKHPIfI Iloka3eIiBaTh CXeMaTHYECKHU

pynxnun (10 u) [Tpumeps! TpaguKoB GYHKIMHA, OTPAKAIONUIMX | HONOKEHHE Ha KOOPAMHATHOI M10cKocTH rpadMkoB QYHKIMI BUAA: y = X2,
peaibHbIC IIPOILECCHI. y= x3 y= \/X, y = |x|.
@DyHKUMM,  ONMCHIBAIOLIMEG  NPAMYK U | Mcrmomb3oBaTh  (DYHKIHOHANBHO-TpadUUecKHe  NPEACTAaBICHHMS s
00paTHYIO MPONOPIMOHAIBHbBIE 3aBUCHMOCTH, PELLIECHHS U UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHU.
ux rpaduku. I'nnepborna. [TpuMeHnsaTh G POBBIC PECYPCHI I TOCTPOSHUS IpaPuKOB (DyHKITHIA.
Ipaduk GpyHKIUH y = X2,
Oynkmmn y = x2, y = 23, y = VX, y = [x[;
rpaduyueckoe pemieHue YpaBHEHHA M CUCTEM
YpaBHECHUH.

IloBTOpPEHME u | [loBTOpeHre OCHOBHBIX MOHATHHA W METOJOB | BeiOMpaTh, TpPUMEHSTh, OICHWBATh CHOCOOBI  CPaBHEHHS  YHCEII,

00o0menmne (6 4)

KypcoB 7, 8, 9 kiaccoB, 00001IeHe 3HAHUA

BBIUMCJICHU, TPe0Opa30BaHU BBIPAKECHUM, PEILICHUS YPaBHEHH.
OcyiecTBIATh CAMOKOHTPOJIb BBIIOJIHSAEMbIX JAEMCTBUM U CaMOIPOBEPKY
pe3ynbTaTa BeIYHCIEHUH, TpeoOpa3oBaHUil, TOCTPOCHU.

Pemarp 3a1aun U3 peaabHON KU3HU, IPUMEHITh MATEMaTUUYECKUE 3HAHUS
JUISL peLEHUs 3a/1a4 U3 IPYTruX NpeIMETOB.

Pemarbh TekcToBble 3alauM, CpaBHMBaThb, BbIOMpAaTh CIIOCOOBI PELIECHUS
3aJ1a4H.




10 KJIACC

OO011ee KOJIMUECTBO YacoB — 136 4acos.
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Tembl (TeMaTHUYeCKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

0JI0KN/ MOy J1H)
Yucaa v BbIYHCJIEeHHs. | PannoHaneHbple  4Yuclia, WppaunuoHANbHBIC | B meuenue yueOHO20 200a: TIOHMMATh, NPHUMEHSTH B CaMOCTOSTEIBHOW
JelicTBUTE/IbHBIE Y1CiIa, KOHEUYHBIE U OECKOHEYHBIE ECITUYHBIE | peUr, BOCIPUHUMATD (CIYXO3PUTEIbHO /WM Ha CIyX C Y4ETOM YPOBHS

yucjaa (13 4)

IpoOu. MHOXKECTBO JI€HCTBUTENIBHBIX YHUCEI;
JCHCTBUTENIFHBIE YHCIIa KaKk OeCKOHEYHbIe
JecATU4Hble ApoOH. B3aumHO onHO3HauHOE
COOTBETCTBHUE MEXIY MHOECTBOM
JEHCTBUTENIBHBIX YMCEI U MHOXKECTBOM TOUEK
KOOPJMHATHOU IIPSIMOM.

CpaBHeHue JENCTBUTEIIBHBIX qucern,
apudmeTuyecKue JIEUCTBHS c
JeMCTBUTENIHBIMU YHCIIaMHU.

[TpubnmxEénnoe 3Ha4YCHHE BEJIMYUHBI,

TOYHOCTb MPUOIMIKEHHUS.
Oxpyrnenue uucen. Ilpukuiaka u OlLlEeHKa
pe3yJIbTaTOB BHIYMCIICHUH.

CIIyXOpEYEBOI0 pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJUTH TEMATUYECKYH) U TEPMHUHOJIOIMYECKYIO
JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3allMd Yy4eOHOH JesTesIbHOCTH.
BoinonuaTe oneTHueckyro 3apsaaky. Mcmonp3oBarte NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIATENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicooi yuebOHOU uyemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOI
JMICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3allul YIeOHOH IesTeTbHOCTH.
Pa3BuBaTh nnpeacTaBiaeHus 0 YUCIIax: OT MHOXKECTBA HATYPAJIbHBIX YUCEII 10
MHOK€ECTBA JACUCTBUTEIIBHBIX YUCEL.

O3HaKOMHUTBCS C BO3MOKHOCTBIO IIPEJICTABICHUS JEHCTBUTEIBHOTO YHCIa
Kak OECKOHEYHOM JIeCATUYHON  ApoOH, MPUMEHSTh JIeCATUUYHbIE
NpUOJIMKEHUS PallMOHAIBHBIX M UPPAllMOHAIBHBIX YUCE].

N300paxaTh 1eiCTBUTENbHBIE YNCIIA TOUKAMHU KOOPIAUHATHON IIPSIMOM.
3anuceIBaTh, CPABHUBATH U YIOPSAAOYUBATh I€HCTBUTEIbHBIC YHACIA.
BoinonHATh, coueTas yCTHbIE M NUCbMEHHbIE MPHUEMBI, apudMeTHYecKue
JNEUCTBHS C PAaLlMOHAJIBHBIMM YUCJIaMU; HaXOOUTh 3HAYCHUS CTCICHEH C
LEIbIMM ITOKA3aTEISIMU M KOPHEHM; BBIYUCIATH 3HAYEHUS YHCIOBBIX
BBIPAKECHUI.

[lonyunTe mpexacTraBieHHE O 3HAYMMOCTH JEHCTBUTEIBHBIX YHCET B
MIPAKTUYECKOU EATEIbHOCTH YETI0BEKA.
AHanmu3upoBaTh W Jie€NaTh  BBIBOJABI O
JEHCTBUTEIILHOIO YUCIIA IIPU PEILICHUU 3aa4.
OKpyriaTh JEUCTBUTENBHBIE YHCIA, BBIIOJIHATH HMPUKHAIKY pe3yibTaTa
BBIYMCIICHHH, OLIEHKY 3HAYEHUU YUCIIOBBIX BBIPAKECHUM.

3HAKOMUTBCS C HCTOPUEN pa3BUTUS MATEMATHKHU.

TOYHOCTHU HpI/I6J'II/I)K€HI/I$[
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YpaBHeHust U
HepaBeHCTBA.
YpaBHeHusi ¢ OJHOI
nepemMenHoi (19 4)

JluneitHoe ypaBHeHue. PellieHue ypaBHEHHI,
CBOJSIIINXCS K JIMHEHHBIM.

KBagpaTtnoe ypaBHEHHUE. Pemenue
YpaBHEHUM, CBOASMIMXCA K KBaJpPaTHBIM.
bukBapaTHbie ypaBHEHUS.

IIpumepsl pelieHus ypaBHEHMM TPETbEH U
YeTBEPTOM  CTENEHEW  pa3jIoKeHUEeM  Ha
MHOKHUTEJH.

Pemenne npoO6HO-pallMOHAIBHBIX YPaBHEHUH.
Pemienne TEKCTOBBIX 3a/1a4 anreOpanvecKuM
METOJIOM.

OcBauBarth, 3alIOMHHATH U IPUMEHSTH rpauuecKkre METOIbI IPU PELICHUH
YpaBHEHUI, HEPABEHCTB U UX CUCTEM.

PacnioznaBats 1ienble v JpoOHbIE YypaBHEHUS.

Pemath nuHelHbIE U KBaJpaTHbIE YPAaBHEHMsI, YPaBHEHUS, CBOJASAIIMECS K
HUM, NIPOCTENIINE TPOOHO-PALIMOHAIBHBIC YPABHEHHUS.

[Ipemiarate BO3MOXKHBIE CIOCOOBI PELICHUs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pelaTh TeKCTOBBIC 33a4U Pa3HbIMU CIIOCOOAMHU.

3HAKOMHUTBCS C UCTOPUEN Pa3BUTUS MATEMATUKH.

YpaBHeHus "
HepaBeHCTBA.
CucremMbl ypaBHeHUil
(19 v)

JInneliHOE ypaBHEHME C IBYMsI IIEPEMEHHBIMU
U ero rpaduxk.

Cucrema 1ByX JIJMHEHHBIX YPAaBHEHUH ¢ ABYMS
IIEPEMEHHBIMM M €€ peuieHue. Penienue
CUCTEM JIBYX YpPaBHEHHUH, OJIHO U3 KOTOPBIX
JUHENHOE, a JPYroe — BTOPOM CTEIEHH.
I'papuyeckass  uHTEpHpeTalusi  CHUCTEMBI
YPaBHEHHUH C IByMS IEPEMEHHBIMH.

OcBauBaTh M NPUMEHATH NPUEMBI PELIEHUS CHUCTEMBl JBYX JIMHEHHBIX
YPaBHEHUN C JBYMs IEPEMEHHBIMU U CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX
OJIHO YPABHEHUE HE SIBJISIETCS TMHEHHBIM.
Hcnonp3oBate  (yHKIMOHAIBHO-TpaduuecKue
pELIEeHNs U UCCIIEJIOBAHNS YPAaBHEHUN U CHCTEM.
AHanu3upoBaTh TEKCThI 3aJay, pelaTh MX ajreOpandeckuM CrocoOOM:
MEPEXO/IUTh  OT  CJOBECHOM  (OPMYJIHMPOBKM  YCIOBUS  33Jauyd K
areOpandyeckoil MOIeH MyTEM COCTABJICHUS CUCTEMbl YPaBHEHUH; peraTh
COCTaB JICHHYIO CUCTEMY YPaBHEHUI; HUHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTUSI MATEMATHUKH.

IpeaACTaBJICHUA JJIA

YpaBHeHus |
HepaBeHCTBA.
HepagencrBa (21 4)

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.
JIuHeliHbIEC HEPABEHCTBA C OAHOU IIEPEMEHHOMN
U UX peLICHUE.

CucreMbl JMHENHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX PEIICHHUE.

KBazpaTHble HEpAaBEHCTBA U UX PELICHUE.
['padmyeckass uHTEpHpeTansi HEPABEHCTB U
CHUCTEM HEPaBEHCTB C JBYMS [IEPEMEHHBIMHU.

Uurarp, 3amuceiBaTh, IOHUMAaTh, HWHTEPIPETUPOBATh HEPABEHCTBA;
MCII0JIb30BaTh CUMBOJIMKY Y TEPMHHOJIOTHIO.
BoimonHATe  mpeoOpa3oBaHusl ~ HEPAaBEHCTB,  HMCHOJb30BaThb  JJIA

npeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.

Pacnio3naBaThk TMHENHBIE U KBaPATHBIC HEPABEHCTBA.

Pemrats inHEHBIE HEPABEHCTBA, CUCTEMBI IMHEHHBIX HEPABEHCTB, CHCTEMBbI
HEPABEHCTB, BKIIOYAKOIIMX KBAaJAPATHOE HEPABEHCTBO, M pEIIATh UX;
00CYX/1aTh MOJy4YE€HHbIE PEIICHUS.

N306paxaTh pelieHrne HEpPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.
Pemrate KBaJpaTHbIE HEpaBEHCTBA, HCIIOJIB3Ys
NIPEACTABIICHHUSL.

rpaduueckue
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OcBauBath u IIPUMEHATh HEPABCHCTBA IIPU PCIICHUHN pa3JIMYHBIX 3aJa4d, B
TOM YHMCJIC IPAKTUKO-OPUCHTUPOBAHHLIX.

dyukunu (21 v)

KBaaparnunas ¢Qynkmus, e€ rtpadux wu
cBoiicTa. [lapabona, KOOpAMHATEI BEPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Crenennbie  (QyHKIMM C  HATypalbHBIMH
nokazaTessiMu 2 1 3, ux rpaduKy U CBOMCTBA.
5

I'paduku ¢pynkumit: y =kx, y=kx + b,y =
y=x%y=x%y=Vxy=xl.

Pacno3HaBate  BUABI  H3ydaeMblX  (DYHKIMI;  WUIIOCTPUPOBATH
CXEMaTHUYECKH, OOBSICHATH PACIOJ0KEHHE Ha KOOPJMHATHOW IIOCKOCTH
rpadukoB pynknuii Buga: y =kx,y=kx +b,y = 1;(, y=x%y=x3y= VX, y
= |x| B 3aBucuMocTH OT 3Ha4YeHHH KOI(DPHUIMECHTOB, OIKCHIBATH HX
CBOMCTBA.

Pacnio3HaBath KBagpaTHUHYIO QYHKIHIO 110 hopMmyIie.

[IpuBOIUTE NpUMEPBI KBAJIPATUYHBIX 3aBUCHUMOCTEH M3 PEANbHOW KU3HU,
(bu3uKu, reoMeTpuu.

BeusiBiate 1 00600m1aTh 0COOCHHOCTH TpaduKa KBaAPATUIHON (QYHKIIUH
y =x? +bx +C.

CtpouTth U M300pakaTh CXeMAaTUIECKH TPAPUKH KBaIPATUIHBIX (YHKIUH,
3a1aHHBIX (opMmysJaMH Buaa y = axZ, Y = ax? + , Y = a(X + p)?,
y = ax? +bx +C.

AHanu3upoBaTh U NPUMEHATH CBOMCTBA U3YyYEHHBIX (YHKUMH U1 UX
IIOCTPOCHHS, B TOM YHUCJIE C TOMOIIBIO ITU(POBBIX PECYPCOB.

YuciaosBble
MOCJIeA0BATEILHOCTH
(21 9)

[ToHsiTHE YMCTIOBOM MOCIIEAOBATETLHOCTH.
3agaHue MOCIIeI0BATEIEHOCTH PEKyPPEHTHON
dopmynoit u popmysoit N-ro uieHa.

Apudmernueckas " reoMeTpruyecKas
IIPOrPECCUH. Dopmyisl N-ro  uieHa
apupMeTHuIecKou 5 r€OMETPUYECKOM

IIPOTPECCUM, CYMMBI IIEPBBIX N YIICHOB.
N300paxeHne WiIEHOB apU(PpMETHUECKONH U
T€OMETPUYECKON IPOTPecCUil TOYKaMU Ha
KOOPJAWHATHOW IJIOCKOCTH.

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
CI10XHBIE TPOLIEHTBI.

OcBauBaTh W MNPHUMEHATh HHJEKCHbIE O003HAUEHHs, CTPOUTHb pEYEBbIE
BBICKA3bIBaHUS C UCIIOJB30BAaHUEM TEPMHUHOJIOTHH, CBA3aHHOMN C MOHSATUEM
NIOCIIE0BATENBHOCTH.

AHnanu3upoBath ¢GopMylny N-TO 4ieHa TOCIEI0BATEIbHOCTH WM
PEKYpPPEHTHYI0 (GOpPMYIy M BBIYUCIATH WIEHBl MOCIEI0BATEIbHOCTEH,
3aJlaHHBIX 3TUMHU (HOPMYIIaMHU.

YcTaHaBIMBaTh 3aKOHOMEPHOCTB B TIOCTPOECHUH ITOCIIEI0BATEIBHOCTH, €CITU
BBINIMCAHbI IIEPBbIE HECKOJILKO €€ UJICHOB.

Pacnio3HaBaTh apu(pMETHUYECKYl0 U TEOMETPHUYECKYI0 NPOTPECCHUHU IPH
pa3HBIX crioco0ax 3aaaHusl.

Pemrate 3a1aun ¢ ucnonb3oBanueM GopMyi N-ro ujaeHa apupMeTHIeCcKon u
T€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wJI€HBl MOCIENOBATEIHOCTH TOYKAMU Ha KOOPAWHATHOM
TJIOCKOCTH.
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PaccmarpuBarh mpuMephl TPOIECCOB W SBICHUA W3 pPEalbHOW JKU3HH,
WUTIOCTPUPYIOIIME HW3MEHEHHEe B apU(METHYECKOH TNpPOrpeccHH, B
reOMETPHYECKON IPOTPECCUH; n300pakaTh COOTBETCTBYIOIIUE
3aBHCUMOCTH IpauyecKH.

Pemrate 3amaum, CBsI3aHHBIC C YHCIIOBBIMH ITOCIICAOBATCILHOCTSIME, B TOM
quciae 33Ja4d M3 pPEaTbHOM JKU3HM C HCIHOJB30BAHHUEM IH(PPOBBIX
TEXHOJIOTHH (3JICKTPOHHBIX TaOJIUII, TpadUIeCKOro KaabKyJIsITOpa U T.11.).
Pemrare 3a1aun Ha CIIOKHBIEC TPOLIEHTHI, B TOM YHUCIIE 3a/1a44 M3 peabHON
NPaKTUKH (C UCTIOIB30BaHUEM KAJIBbKYISATOPA).

3HAKOMHTHCS C UICTOPHEH Pa3BUTHSI MATEMATHKH.

IToBTOpEHHUE,
00001IeHHE,
cucTeMaTH3alUs
sHanmii’® (22 v)

Yuciia W BBIYKCICHHS (3alKMCh, CPaBHEHHE,
NEUCTBUS C JIEHCTBUTEIHLHBIMH YHCJIAMH,
YUCJIOBasg IMpsiMas; MPOLEHThI, OTHOLICHUS,
MPOMOPIIMK;  OKPYIJICHWE, TPUOIIIKEHUE,
OIICHKA; pelieHue TEKCTOBBIX 3amaq
apu(pMeTUYECKUM CIIOCOOOM).

Bocnpunumare (CIyXO3pUTENBbHO W/WIM Ha CIyX C Y4YETOM YpOBHS
CIIyXOpEUEeBOI0 DPa3BUTHS OOYy4alOLIUXCS) U ONEPUPOBATH CIENYIOIIMMHU
HOHATUSAMM: MHOKECTBO, ITOJIMHOKECTBO, ONeEpalMM HaJ MHOXECTBaMH.
Hcnonb3oBate rpaduueckoe NpPEACTaBIEHUE MHOXKECTB MJI OINUCAHUS
peabHbBIX NPOLECCOB U SBJICHUHN, IIPU PELICHUH 3a7ay U3 JPYTruX Y4eOHbIX
IPEIMETOB.

AKTyanu3upoBaTb TEPMUHOJIOTHIO M OCHOBHBIE JI€HCTBHS, CBSI3aHHBIE C
YHUClIaMU: HaTypalbHOE YHUCIIO, IPOCTOE U COCTABHOE YHUCIA, JEIMMOCTh
HaTypaJIbHBIX YHUCEJl, IPU3HAKU JEIMMOCTH, LEN0€ YUCI0, MOAYJb YHCA,
OOBIKHOBEHHas M JecATUYHas JApoOu, CTaHJApTHBIA BUJ 4MHCIIA,
apudMeTHUECKUI KBaIpaTHbIH KOPEHb.

15 TIpenycmaTpuBaeTcs MOBTOPEHHE BJIEMEHTOB COJIEPHKaHUs yueOHON AMCUMILUIMHBI, ocBauBaBlierocs Ha 1 — 5 rogax oOyuenus Ha ypoeHe OOO. JlonyckaeTcs pacrpe/eleHue
JIaHHOTO MaTepHala Mo COOTBETCTBYIOIIUM TEMAaTHUECKHUM pas3zieliaM, OCBauBaeMbIM Ha 6-oM roxy ooydenus Ha ypoBHe OOO.




OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«'EOMETPUS» B 7-10 KJIACCAX

MHNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJUH W3 OCHOBHBIX PAa3/ENIOB IIKOJBHOM MaTEMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWHA M B3aUMHOE pPACIHOJIO)KEHHE, ONUPAeTCs Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

BTOpo#i HEHHOCTBIO U3yYEHUSI TEOMETPUM SIBISIETCS UCIOJB30BAHUE €€ KaAK
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK U MPaKTUYECKHX 3ajad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MJODKEH HayYUThCs
ONPEIEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMH JAHHBIA 4YEPTEXK WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOeyss Wiu TpeOdyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OOy4aroUMiicss y4UTCs CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTbH ITOJYYEHHOTO PE3YyJIbTATA.

KpaiiHe BakxHO MOAYEPKUBATH CBSI3U TEOMETPUU C APYTUMHU YYEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IOIYYEHHBIX YMEHHH B (pu3uKe M
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYyeonslii kypc «l'eoMeTpusi» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Ieiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
Ir€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATBl Ha  IJIOCKOCTHY,
«BexTope», «/IBrKeHHs II0CKOCTHY, «IIpeoOpazoBaHus mogo0ous».

COJEPXKXAHUE OBYUYEHUA
7 KIIACC
(3-if rox 00yuenusi Ha ypoBHe O0Q0)

[Ipocreitmue reomeTpudeckue GUrypsl U UX CBOWCTBA.

N3mepeHne reoMeTpuuecKiuX BeJIMYUH

TpeyronbHuKN

[TapannenbHblie psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

Oxkpy>XHOCTb U KpyT. ['eoMeTpruyeckre mocTpoeHus

O060011IeHne U cucTeMaTH3alys U3y4YEeHHOTO MaTepuralia

16 Coxpansercs cozmepiaHne n 00BbEM MaTepuana, mpeacTaBieHHoro B mpumepHoit OOIl — mns TpeThero roaa
o0yuenus Ha ypoHe OOO.
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8 KUIACC
(4-i1 rox 00yuenust na yposue 000) Y
YeTpIpE€XyTrOIbHUKN
Teopema Paneca u Teopema 0 MPONOPLIMOHAIBHBIX OTPE3KAX, MOI0OHBIC
TPEYrOJIbHUKU
[Inmomans. Haxoxaenne miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHBIX
¢buryp. [1nomaau nonodHbIX Guryp
Teopema [ludaropa v Hayana TPUTOHOMETPUH
O060011IeHne U cucTeMaTH3alysa U3y4YeHHOTO MaTepuralia
9 KUIACC
(5-ii rox o6yuenus nHa yposae 000) 8
VYTIbl B OKpY>KHOCTH. BrincanHble ¥ ONMCAaHHBIE YEThIPEXYTOIbHUKH.
KacarenbHble k OkpyxHOCTH. KacaHne okpyKHOCTEN
Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Penienue TpeyroibHUKOB
[IpeobpazoBanue nompoouss. MeTpruueckue COOTHOIICHUS B OKPYKHOCTH
Bekrtopsr
O0600111eHNE ¥ CUCTEMATHU3AlIMS U3YYEHHOT0 MaTepuaia
10 KITACC
(6-it rox 00yuenust Ha ypoae O0O)
JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
[IpaBuiIbHBIE MHOTOYTOJBHUKU. J[JITHA OKPY’KHOCTH M ILUIOIIAJb KpyTa.
Brruncnenue miomanein
JIBUKEHUS TIIIOCKOCTH
[ToBTOpenue, 06001IeHIE, CUCTEMATH3AIMS U3YYEHHOTO MaTepHraia

HPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHoro kypca «['eomerpuss» B 7-10 Kiaccax TOKHO
oOecrieunBaTh JOCTUKEHUE YKa3aHHBIX HUXKE MPEAMETHBIX 00pa30BaTENIbHBIX
pE3yJIbTaTOB.

7 KITACC

Pacno3naBaTh M3ydeHHBIE TeOMETPUYECKHE (DUTYpBI, OMNpEeneniarTh HUX
B3aMMHOE pPacCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YEPTEXKU IO YCIOBUIO 3a71aui. VI3MepsITh JIMHEWHBIE U YTJIOBBIE BEJIMYMHBI. Pemare
3a71a4M HA BBIYKMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

1" Uzyuenne temarmueckoro pasgena «Yribl B OKPYKHOCTH. BIIMCAaHHBIE M ONMCAHHBIE YETHIPEXYTOJNBHUKH.
KacarenbsHble k okpyxHOcTH. Kacanue okpyxHOCTeW» npeaycMaTpuBaeTcs Ha 5-oM roj o0ydenus Ha yposae OO0,
4yTO OoOecreunBaeT BO3MOXKHOCTh YBEIMYEHHs y4eOHOTO BpEeMEHHM Ha M3yY€HHE MaTepHajia IO IPEACTaBICHHBIM
TEMaTHYECKUM pa3JiesiaM.

18 Mzyuenune TeMaTHYECKUX Pa3leNoB «JleKapTOBbl KOOPAMHATHI HA MIIOCKOCTHY, «[IpaBUsIbHBIE MHOTOYIOJILHUKH.
Jn1Ha OKpyKHOCTH U IUIOLIAb Kpyra. Berunucnenue miomaznein», «IBMKeHNs IIOCKOCTH) NPEAYCMaTPUBAETCS Ha
6-oMm roj o0yuenust Ha ypoHe OO0, 4To obecreuuBaeT BO3MOKHOCTD YBEINYEHHS Y4eOHOT0 BpEMEHH Ha U3yYEHHUE
MaTepHaja 1o MpeaCTaBICHHBIM TEMAaTHIECKUM pa3JiesiaM.

¥ [TpenycmarpuBaeTcst MOBTOPEHHUE SIEMEHTOB COIEPKAHUS YUeOHOM TUCIUILUIMHBL, OCBAMBABIIETOCS Ha | — 5 Tomax
obyuenus Ha ypoBHe OOO. Jlomyckaercst pacnpeneneHne JaHHOTO MaTepralia o COOTBETCTBYIOIIMM TeMATHIECKUM
paszenamM, OCBauBacMbIM Ha 6-oM roay ooydenus Ha yposHe O0O.
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Henate TpyOyr0 OLIEHKY JIMHEWHBIX W YIJVIOBBIX BEJIMYMH IPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepbl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAThH
IIPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIIEHUH 33]1a4.

[IpoBOAUTE TOTHYECKUE PACCYKAEHUS C MUCIOJIB30BAHUEM I€OMETPUUECKHUX
TEOPEM.

ITonb30BaTbCd NPU3HAKAMM PABEHCTBA NPSIMOYIOJBHBIX TpPEYTrOJbHUKOB,
CBOMCTBOM MEJIMaHBbI, IPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJILHUKA,
B PEIICHUH €OMETPUUYECKUX 3a/1a4.

OmnpenensTb napaienbHOCTh MPSIMBIX C TIOMOILBIO YTTIOB, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs MapauieJbHOCTh MPSMBIX C MIOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pewate 3a1aun Ha KJeT4aTol Oymare.

[IpoBONUTH BBIYMCIEHHUS M HAXOAUTh YUCIOBbIE M OyKBEHHBIE 3HAUYEHHUS
YTJIOB B TEOMETPUUYECKHUX 3a/1a9aX C UCIIOIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpPa30BAaHHBIX IpPU MEPECECUCHHH JBYX
MapaJuIeNIbHBIX MPSAMBIX CEKyllel. Pemars npakTnyeckue 3a1adyn Ha HaXO0XKICHUE
YTJIOB.

Bianers noHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpEeleiaTh
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh ONPENEIICHHUS OKPYKHOCTHU M Kpyra, XOpAbl U JAuamerpa
OKPY’KHOCTH, I10JIb30BATHCS UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TU CBOMCTBA IIPU
peleHnuy 3aaa4.

Brnaners moHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHtp. Ilonb3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
MEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOYKE.

Brnaners moHATHEM KacaTebHOW K OKPYXHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEPIIEHINKYJIAPHOCTH KAacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACAHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMHU, IOHUMATh
UX MIPAKTUYECKUNA CMBICI.

IIpoBOANTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHHUS C IIOMOILIBIO LUPKYJISA U
JIMHENKHU.

8 KUIIACC

Pacnio3HaBaTe OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, HX JJIEMEHTBHI,
II0JIb30BAThCS UX CBOWCTBAMHM IPU PELICHUM T'€OMETpUUYECKUX 3anad. [IpumensaTs
CBOMCTBa TOYKM IEPECEUECHHsS] MEIUAH TPEYroJibHUKa (LIEHTpa Macc) B PEIICHUU
3a1a4. BoageTe NOHATHEM CpEHEN JTMHUU TPEYTOJbHUKA U TPaneluun, IPUMEHSATh
MX CBOMCTBA NPHU PEUICHUM TEOMETpUUYECKUX 3anad. llomp3oBarbecs TeopeMoun
daneca 1 TEOPEMOM O MPOMOPLUMOHATIBHBIX OTPE3KAX, IPUMEHSTh UX I PELICHUS
IIPAKTUYECKUX 3a]a4.
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[TpuMeHsITh IpU3HAKKU [T0A00MS TPEYTOIbHUKOB B PEILIEHUN T€OMETPUUECKUX
3a1ad.

[Tonb3oBatbes Teopemoit I[ludaropa ans pemieHus TEOMETPUYECKHX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 337a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTHHBI.

[IpuMeHATh MOTy4YEHHbIE 3HAHUS HA IPAKTHUKE.

9 KUIIACC

Bragers mNOHATHAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOrO yIJia
IIPSIMOYTOJIBHOTO TPEYTroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
OPAKTUYECKUX  3a7ad. Bpuucasats  (pasnuyHbIMM - CHOCOOAMM)  IUIOIIAJIb
TPEYTroJbHUKA U IUIOIIAU MHOTOYTOJbHBIX QUIYp (II0JIB3YACH, IZi€ HEOOXOUMO,
KaJbKyJIATOpOM). [IpUMEHSATH OTy4eHHbIE YMEHUS B IPAKTUUECKUX 3aadax.

Biagere MOHATHMSAMHM BIMCAaHHOTO W LEHTPAJIBHOIO YIVIA, HCIOJbB30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMHU (CEKYIIHMMH) U yIJie MEXIY
KAacaTeIbHOM U XOPAOU NPH PEIICHUH F€OMETPUYECKUX 3a1a4.

BrageTs NOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OMHMCAHHOTO YEThIPEXYTOJIbHUKA IPU PELICHUU 3a]1a4.

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 1Sl HETaOJIMYHBIX 3HAYEHUH.

[Tonb30BaTbesa GpopMyaaMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHMSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXO0XKACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICHUH T€OMETPUUYECKUX 3a/1ay.

Brnagete nmoHsTHSMH — npeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonb30BaThCs CBOMCTBAMM MOI00UST MPOU3BOIBHBIX
¢buryp, yMeTh BBIYUCISTH JUIMHBI U HAXOAUTH YTJIbl y TOJI00HBIX (huryp. [IpuMeHsTh
CBOMCTBAa MOAO00MS B MPAKTUYECKHX 3ajadyax. YMEThb MPUBOJUTH MPUMEPHI
NMOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCA TEOPEMAMH O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCs BEKTOpaMu, MOHUMATh MX T€OMETPHUUYCCKUN W (PU3MUECKHI
CMBICJI, TMPUMEHSATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHSATh CKAIIPHOE NPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJTUH U YTJIOB.

[IpuMeHATh MOJYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C TPUMEHEHUEM TMOA0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

10 KITACC

(6-i1 rox 00yuenust Ha ypoae O0O0)

Ilonb30BaTbCsd METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPHUMEHSTh €ro B
pELICHUU T€OMETPUYECKUX U IPAKTHYECKUX 3a/1a4.
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Braners NOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JYTH OKPYXKHOCTH U PaJHMaHHON MEpHl yIila, yMETh BBIUUCIATH IUIONIA/b
Kpyra u ero yacteil. [[puMeHsTh nmoy4eHHble YMEHUS B MPAKTUYECKUX 3a/1a4yax.

HaxoauTts ocu (Mau LEHTPBI) CUMMETPUU (GUTYDP, MPUMEHSTH JIBUKCHHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHsTh MOTyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOJIEJIH AJIsl 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YyACh, Te
HE00XO0IMMO, KAJIbKYJISITOPOM).



7 KJIIACC

TEMATHUYECKOE IINTAHUPOBAHHUE

Temarrueckoe MIaHUPOBaHUE TI0 TEOMETPHH MTPEICTABICHO 110 TrojaM o0ydeHus (7—10 kimacchr).

OcHOBHBIC BUBI IEATSILHOCTH O0YJAIOIINXCS MTEPEUNCIICHBI TTPU U3YYCHUH KaXK0W TEMbl U HAMPaBJICHBI HA TOCTHKEHUE
IJIAHUPYEMBIX pPe3yJbTaToB 00ydeHus. [lepeueHb BUIOB ACSITEIBHOCTH MOXET OBITh PACIIMPEH WM COKpAIéH — ¢ YIETOM
BO3MOYKHOCTEH ¥ OTpaHUYEHUN 00YyJaronuXxcsi, 00yCIOBICHHBIX CTPYKTYPOU HApyIICHUS MPHY MATOJIOTHH CITyXa.

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.

TeMbl (TeMaTHUYECKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

BejimumH (14 1)

N3MepeHne NUMHEWHBIX U YIJIOBBIX BEJIWYHH,
BBIYHCIICHHE OTPE3KOB U YTJIOB.

[Tepumerp u momanb GUryp, COCTABICHHBIX
U3 IPSAMOYTOJIbHUKOB.

0J10KH/MOYJIH)
Ipocreiimme [Ipocreiimme reomerpudeckue OOBEKTHL: | B meuenue yuebHo20 200a: TOHHUMAaTh, MPUMEHSITh B CAMOCTOSTEIIHHOM
reoMerpu4yecKue TOYKH, NpsSIMEIE, Iy4yu 5 yIIIBI, | p€Yd, BOCIIPUHUMATH (CIYXO3PHUTEIBHO W/WIHM Ha CIIyX C y4ETOM YpOBHS
¢durypst n UX | MHOTOYTOJIHHK, JIOMaHasl. CIlyXOpEYEeBOTO0 Pa3BUTHS OOYYAIOUIMXCS) M JIOCTaTOYHO BHATHO W
CBOMCTBA. H3MepeHHe CMG)KHI)ICI/IBepTI/IKaJII)HI)Ie YTJIBL. C€CTCCTBCHHO BOCIIPOM3BOAUTL TEMATUUYCCKYI0O W TCPMHUHOJIIOTHYCCKYIO
reoMeTpHYecKuX Pabora ¢ npocreimmmMu yepTexamu. JEKCUKY, a TaKXKe JIeKCHKY II0 OpraHu3aliH Yy4eOHOW aesTeNbHOCTH.

BoinonuaTe poneTHueckyro 3apsaaky. Mcmonp3oBare NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIaTENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicooi yuebHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JUCIUIUIMHBIL, @ TAK)KE JIEKCUKY 110 OPraHU3aliK y4eOHOU NesTEIbHOCTH.
@opMyIMpPOBaTh OCHOBHBIE TOHITHS U OTPEIEIICHUS.

PacriozHaBaTh HW3ydeHHbIE TeOMETpUYecKue (QUIYypbl, ONPENENATh HX
B3aMMHO€E PAaCIOJIOKEHUE, BBIIIOJIHATD YEPTEXK 110 YCIOBHIO 3a1a4H.
[IpoBoaMTH MpOCTENIINE TOCTPOCHUS C IOMOLIBIO IUPKYJIS U JIMHENKN.
W3mepsATe nUHEHHBIE W YIJIOBBIE BEIUYMHBI T'€OMETPUUYECKHUX U
MPaKTUYECKUX OOBEKTOB.

OmnpenensaTh «Ha ria3» pa3Mepbl pealbHbIX 00BEKTOB, TPOBOIUTH IPyOYI0
OLIEHKY UX pa3MepoB.

Pematp 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEIMYMH YIJIOB.

Pematsb 3a1aun Ha B3aUMHOE PacIONOKEHHE T€OMETPUUECKUX (QUTYD.
[IpoBouTh KIacCHU(UKALIMIO YIJIOB, BBIUUCIATH JIMHEHHbIE W YIJIOBBIE
BEJIMYUHBI, IPOBOJUTH HEOOXOAUMBIE I0KA3aTEIbHbIE PACCYKICHUS.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPHUH.
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Tpeyroabuuku (22 4)

[lonsiTue 0 paBHBIX TPEYrOJbHUKAX W
NEpBUYHBIC  TPEJICTABICHUS O  PaBHBIX
(kOHTpY3HTHBIX) ¢urypax. Tpu mnpuzHaKa
pPaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3naku  paBeHCTBa  HPSIMOYTOJIBHBIX
TPEYroJbHUKOB. CaoiicTBO Me/IUaHbl
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOenpeHHbIC u PaBHOCTOPOHHHE
TpeyroibHuku. [lpusHaku u  CcBoOMCTBa
paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[IpotuB OoJbIIel CTOPOHBI TPEYrOJIbHUKA
JIEKUT OONBIIHKA YTOJI.

[Tpocreiimre HEpaBeHCTBA B TEOMETPHH.
HepaBenctBo Ttpeyronpauka. HepaBeHCTBO
JIOMaHOMU.

[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

PacrioznaBaTh mapel paBHBIX TPEYroJbHUKOB HAa TOTOBBIX 4YepTexax (c
yKa3aHUEM MPU3HAKOB).

BoiBomuth cnenctBus (PaBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB) W3
PaBEHCTB TPEYrOJIbHUKOB.

@opMyIUpOBaTh  OMpPENENCHHs:  OCTPOYTOJIBHOTO,  TYIMOYTOJHHOTO,
MIPSIMOYTOJIBHOT'O, PaBHOOEIPEHHOI'O, PaBHOCTOPOHHEIO TPEYTOJILHUKOB;
OMCCEeKTPUCHI,  BBICOTHI,  MEOUAHBl  TPEYrOJbHUKA;  CEPEIUHHOTO
MEPIEHIUKYIIApa OTPE3KA; IEPUMETPA TPEYTrOJIbHUKA.

®opMyIHpoBaTH CBOMCTBA U MPU3HAKK PABHOOEAPEHHOIO TPEYTOJIbHHKA.
Crpoutp yepTexH, peliaTh 3aJaud C IMOMOLIbI0 HAXOXJIECHUS PaBHBIX
TPEYTrOJIbHUKOB.

[IpuMeHATh TpPHU3HAKK PABEHCTBA TMPSMOYTOJIbHBIX TPEYTrOJIHLHUKOB B
3a/1ayax.

Ncnonb3oBath 1u(poBbie pecypchl JUIsl UCCIEI0BAaHUS CBOMCTB U3y4aeMbIX
¢buryp.

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHUS T€OMETPHUHU.

[lepBble mOHATHUS O JOKa3aTeiabCTBaX B

TEOMETPHH.
IMapannenbHbie [TapannensHble npsMble, X cBoiicTBa, IlaTeiil | DopMynupoBaTh  MOHATHE  MapaUIENbHBIX — MPSAMBIX,  HAXOJUTh
npsimble, cyMMa yrioB | noctynat EBknupa. Hakpect nexamue, | npakTUYECKUE IPUMEPBI.

Tpeyroabuuka (14 1)

COOTBETCTBEHHbIE U OJHOCTOPOHHMUE YIJIBI
(oO6pa3zoBaHHbIE npu NepeceyeHn !
napajulebHBIX MPSAMBIX cekylieid). [Ipu3nak
MapauIeIbHOCTH TPSIMBIX 4Y€pe3 PaBEHCTBO
pPacCTOSHUM OT TOYEK OJHOW NPSAMOU 10
BTOPOU MPSIMOM.

N3yuaTh cBOMCTBaA YIi0B, 00pa30BaHHBIX MPH MEPECEUECHUH NapalljebHbIX
MPSIMBIX CEKYILEH.

[IpoBoauTh NOKa3aTenbCTBA MAPALIEIBHOCTH ABYX IPSIMBIX C IOMOILBIO
yTJ10B, 00pa30BaHHBIX MPU NEPECEUCHUN ITUX MPSIMBIX TPETHEH MPSAMOIA.
BbruncnsaTe CyMMy YIUVIOB TPEYTOJIBHMKA M MHOTOYT'OJIBHUKA.

Haxomuth uucnoBble 1 OyKBEHHbIE 3HAUEHHUS YIJIOB B T'€OMETPUUYECKUX

Cymma yIJI0B TPEYroJIbHUKA U | 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U MHOI'O-
MHOT'OYTOJIbHUKA. YTOJIbHHKA.
Bremnue yribl TpeyrojabHHKa. 3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPHUH.
OxkpyxkHOCTHL M KpYI. | OKpyKHOCTb, XOpAbl M JauaMeTpsl, uXx | DopMyInpOBaTh ONpEAEICHUSA: OKPYXHOCTH, XOpJIbl, JuaMeTpa H
I'eomeTpuuyeckue cBoiictBa. KacarenpHass K  OKpPYXHOCTH. | KacaTeJIbHOM K OKpYKHOCTU. M3y4yaTh MX CBOWCTBA, NPU3HAKU, CTPOUTH

nocrpoenus (14 4)

OKpyXHOCTb, BUCaHHas B yroj. [lonstue o
I'MT, npumeHnenue B 3aayax. buccekrpuca u

YEPTEKH.




68

CepeIUHHBIN MEPIECHIUKYIISP KaK
F€OMETPUUYECKHE MECTA TOYEK.
OKpY’>KHOCTb, OTMCaHHAas OKOJIO

TPEyroJibHUKA. BrucaHHas B TpPeyrojabHUK
OKPYXHOCTb.
IIpocreiimne 3a1a4u Ha IOCTPOEHUE.

HccnenoBaTth, B TOM uUncie UCHOIb3Ys HUPPOBBIE PECYPCHI: OKPYKHOCTb,
BIHUCAHHYIO B YroJI; IEHTP OKPYXHOCTH, BIIMCAHHOW B YrOJI; PaBEHCTBO
OTPE3KOB KacaTeJIbHbIX.

Hcnonws3zoBare meron I'MT 11 nokasarenbcTBa TEOPEM O IEPECEYEHUU
OHCCEKTpUC YIJIOB TPEYroJIbHUKA U CEPEIUHHBIX MEPHEHIUKYISIPOB K
CTOpPOHaM TpeyroyibHuKa ¢ moMouipo ' MT.

OBnageBarh MOHATUAMM BIMCAHHOM M OINKUCAHHOU
TPEYroJIbHUKA, HAXOUTh LEHTPBI 3TUX OKPY>KHOCTEH.
Pemlate OCHOBHBIE 3a7auM Ha IOCTPOEHHUE: yIJa, PAaBHOIO JIAHHOMY;
CEPEAMHHOr0 MNEPNEHIMKYJSApa JAHHOTO OTpPE3Ka; NMPSAMOM, MPOXOIAIIECH
yepes IaHHYI0 TOYKY U HepIeHINKYISIPHONU JaHHOU MPSAMOii; OMCCEKTPHUCHI
JAHHOTO yTJa; TPEYTOJbHUKOB MO PA3IUYHBIM JIEMEHTaM.

3HAKOMUTBCS C UCTOPUEN pa3BUTHUSI TEOMETPHUHU.

OKPY>KHOCTEH

O06061eHue
cucTeMaTH3alUs
HU3Y4YE€HHOT 0
MarepuaJja (4 4)

[loBropenrie u  0000IIEHHE  OCHOBHBIX
MOHATUN U METOJ0B Kypca 7 Kiacca.

Pemate 3amaum Ha DOBTOPEHHE, WLIIOCTPUPYIOIIME CBSI3H MEXAY
pa3IMYHBIMU YaCTAMHU Kypca.




8 KJIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.

69

TeMbl (TeMaTHUYECKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

0J10KH/MOYJIN)
YeTbIpEXyroJbHUKH [TapannenorpaMM, ero Npu3Haku M CBOMCTBA. | B meuenue yuebnoco 200a: NMOHUMATh, NPUMEHITh B CaMOCTOSTEIbHOU
(154) YacTHble ciaydau napajIeIorpaMMOB | pe4H, BOCIPUHUMATH (CIyXO3PUTEIBHO M/MIM Ha CIyX C Y4E€TOM YpOBHS
(mpsIMOYTONBHUK, poMO,  KBajpaT), HUX | CIYXOpPEYeBOI'O pa3BUTUsA OOyYarOIUXcA) M JOCTATOYHO BHATHO U

npu3HaKku U cBoiictBa. Tpanenus. PaBHoOokas
Y IIPSAMOYTOJIbHAS TPaIleLUu.
Y nBoeHue M€ aHBbI.
CUMMETpHUS.

[enTpasnbHas

€CTECTBEHHO BOCIPOM3BOJUTH TEMATUYECKYH) U TEPMHUHOJIOIMYECKYIO
JEKCUKY, a TaKKe JEKCHKY IO OpraHu3alMyd Yy4eOHOH JAesTeIbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmnonb3oBarh NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIATENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu xadxxcooi yueOHolu uyemeepmu: BOCIPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOI
JVICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3aIuH YIeOHOH e TeTbHOCTH.
N300pakaTh 1 HAXOJUTh HA YEPTEKaX YEThIPEXYTOJIbHUKU Pa3HbIX BUJIOB U
UX DJIEMEHTHI.

DopMyIMpOBaTh ONPEIENICHUA: IapajuleJIorpaMMa, IpPsIMOYTOJIbHMKA,
pomba, KBajpaTa, Tpamenuu, PaBHOOOKOW Tpamenuu, MPSIMOYTOJIbHOM
Tpamnenuu.

Jloka3bIBaTh M MCIOJIB30BATH IIPHU PEIICHUM 33a4 IIPU3HAKU U CBOMCTBA!
napanjienorpaMma, IMpsAMOYToJibHUKa, pomOa, KBajpaTa, Tpareuu,
PpaBHOOOKOI Tpaneruu, NpsiMOyroJIbHON Tpanenuu.

IIpuMeHATH METOJ yIABOECHHS MEIUAHBI TPEYTOJIbHUKA.

Ncnonb3oBathk 1uppoBbie pecypchl JUIsl UCCIEI0BAaHUS CBOMCTB U3y4aeMbIX
¢buryp.

3HAKOMHUTBHCS C UCTOPHEN Pa3BUTHUSI TEOMETPHUH.

Teopema @ajsieca u

Teopema 0
NMPONOPUMOHAIBHBIX
oTpe3Kax, MNoa00HbIE

TpeyrojbHuKu (20 4)

Teopema Qaneca U
MPOMOPLUOHAIBHBIX OTPE3KaX.
CpenHsist TMHUSA TPEyroJbHUKA.
Tpanenus, e€ cpeaHss TUHUS.
[TponopunoHanbHble  OTPE3KH, IOCTPOCHHE
4eTBEPTOrO MPOMOPIIMOHAIBHOIO OTPE3Ka.

TCOpEMa 0

[IpoBOANUTH MOCTPOEHHUS C TOMOILBIO LUPKYJIS U TUHEHKH C UCIIOJIb30BAHUE
TeopeMmbl Qajieca U TEOPEMBI O IPONOPLIUOHAIBHBIX OTpE3KaX, CTPOUTH
YETBEPTHIN NPONOPLUOHAIBHBIA OTPE3OK.

[IpoBomuTh  AOKA3aTE€NBCTBO  TOTO, YTO MEAMAHBI  TPEYTrOJbHUKA
IIEPECEKAIOTCS B OHOU TOUYKE, U HAXOAUTH CBA3b C LICHTPOM MacC, HaXOIUTh
OTHOILIEHHE, B KOTOPOM MEJMAaHBbI IEIATCA TOUKON MX IepeCceUeHUsI.
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CBolicTBa IIEHTpPa Macc B TPEYrOJIbHUKE.
[TonoGHBIe TpeyronpHUKU. Tpu mpU3HaKa
1o100Ust TPEYroJIbHUKOB.

[TpakTHueckoe NpUMEHEHHE.

HaxoauTte momoOHble TpeyroabHUKH Ha TFOTOBBIX YEpPTEXKaxX C yKazaHUEM
COOTBETCTBYIOIIMX MPU3HAKOB MOJO0HS.

Pemare  3amaunm  Ha  NOJOOHBIE  TPEYrOJAbHMKM C  [IOMOUIBIO
CaMOCTOSITENIFHOTO TIOCTPOCHUS YEpTeXEeW M HAXOXKICHHS MOJ0O0HBIX
TPEYrOJIbHUKOB.

[TpoBOIUTH TOKA3aTEIBCTBA C UCIIOIB30BAaHUEM IPU3HAKOB M10100M.
Jloka3bIBaTh TPU MPU3HAKA 000U TPEYTOJIbHUKOB.

IIpuMeHATh NOJNIy4EHHBIE 3HAHHUS IIPU DPEIICHUWM TIE€OMETPUYECKUX U
IIPaKTUYECKUX 3a/1a4.

3HAKOMUTBCS C UCTOPHEN Pa3BUTHUSI TEOMETPHUH.

Inomane.
Haxo:xnenue
IJIomAaaen
TPEyroJibHUKOB u
MHOI0YTI'0JIbHBIX
¢uryp. ILnomanu
noao0HbIX puryp

(17 u)

[TonsiTie 06 00IICH TEOPHH TUIOIIAIH.
@dopmynel UL TUIOMIATX  TPEYTOJIBHHKA,
napauieorpamma. OTHOIICHHWE TUIONIAICH
TPEYTOJIHHUKOB C OOIIMM OCHOBAaHUEM WIIH
00111e#1 BEICOTOMH.

Brruucnenue ruiomaneil  CIOXKHBIX  (pUryp
yepe3 pa30reHUe Ha YacTH U JOCTPOCHHE.
[Tnomanu ¢uryp Ha kier4aroii Oymare.
[Tnomanu mnomoOHBIX ¢uryp. Beraucienue
wiomaned.  3agadyd ¢ IPAKTHYECKUM
conepkanueM. PemieHue 3agad ¢ MOMOIIBIO
METO/a BCIIOMOTaTeIbHOM IIOMIAIH.

OnnazeBarh NEPBUYHBIMU IPEJCTABICHUAMHU 00 OOIIEH TEOpUM ILIOIIAIH
(mMepsl), hopMynupoBaTh CBOMCTBA IUJIOMIAIH, BBUICHATH WX HATJISIHBIN
CMBICIL.

BoiBoauth  Qopmynbl  momaau  HapaiielorpaMma,  TPEyroJjbHUKA,
Tparnenuu u3 GopMyJbl IIOMAAN IPIMOYTOJIbHUKA (KBajapara).

BoiBoauTh (opMyibl IUIOIIAAM BBIIYKJIOTO YETHIPEXYTOJbHUKA Yepe3
JIMarOHAIN U YTOJI MEXIY HUMHU.

Haxomute mmomanu ¢uryp, u300pak€HHbIX Ha KieTryatod Oymare,
UCIIOJIb30BaTh pa30MeHre Ha YaCcTH U JOCTPOCHHUE.

Pa3Oupats mpuMepbl HCHONB30BaHHS BCIOMOIATEIbHOW IUIOIIAIU JUIS
pELIEHUS TEOMETPUYECKUX 3a/1a4.

Haxoauts miomaau mogoOHbIX Guryp.

BbIuncniare miomaan pa3inyHbIX MHOTOYTOJIbHBIX (QUTYP.

PemaTh 3a1auu Ha MJIOLIA/1b C IPAKTHUECKUM COJIEPKAHHUEM.

Teopema IlTudaropa u
HayYaJia
Tpuronomerpus (12 1)

Teopema Ilugaropa, e€ nokazarenbcTBO M
npumenenue. O6parnas reopema Iudaropa.
Omnpenenenue TPUTOHOMETPUYECKHUX
(GyHKIMI OCTPOro yIiia, TPUTOHOMETPHUYECKHE
COOTHOILIEHUS B IPSIMOYTOJIBHOM
TPEYTOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.

JHoxa3eiBaTh Teopemy Iludaropa, ucmomp3oBaTh €€ B NPAKTHUECKHX
BBIYHMCIICHUSX.

@dopmynHpoBaTh OMpENENeHUs] TPUTOHOMETPHUECKHX (YHKIHA OCTPOTO
yIiia, MPOBEPSATh UX KOPPEKTHOCTb.
BBIBOIUTh  TPUTOHOMETPUYECKHE
TPEYTrOJIbHUKE.

HccnenoBaTh COOTHOLICHUS MEXIY CTOPOHAMH B HPSMOYTOJBHBIX
TpeyroJpHUKaxX ¢ yraamu B 45° u 45°; 30° u 60°.

COOTHOHICHUA B MIPAMOYTOJIbBHOM
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CoorHomeHuss  Mexay  ctopoHamu B | Mcnonb3oBaTh (OpMynbl IPUBEACHUS U OCHOBHOE TPUTOHOMETPHUYECKOE
IIPSAMOYTOJIBHBIX TPEYTOJbHUKAX C yIJaMU B | TOKIAECTBO AJI1 HAXOXKICHHS COOTHOLIECHUH MEXKy TPUTOHOMETPUYECKUMU

45° u 45°; 30° u 60°. (GYHKIUSMU Pa3JIMYHBIX OCTPHIX YIJIOB.
[IpuMeHsITh MONydYeHHBIC 3HAHUS M YMEHUS TPU PEHICHUH MPAKTHUYECKUX
3aad.
3HAKOMHUTBHCS C UCTOPHEH Pa3BUTHS TCOMETPHUH.
O0001eHue u | [ToBTOpeHnEe OCHOBHBIX TOHSATHH W METO/AOB | PemaTh 3agauym Ha TMOBTOPCHHE, WILIFOCTPHPYIOIIUE CBSI3U MEXIY
cUCTeMATH3AIUs KypcoB 7 U 8 KJ1accoB, 0000IICHHE 3HAHU. Pa3TUYHBIMU YaCTSIMU Kypca.

H3Y4EeHHOT0
MaTepuaJa (4 4)
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TeMbl (TeMaTHUYECKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

0J10KH/MOYJIN)
Yriabl B OKPY/KHOCTH. | BriucanHble M LEHTpajibHble YIJIbl, Yroi | B meuenue yueOno2o 200a: NOHUMATh, NMPUMEHATH B CAMOCTOSITEIbHOMN
Bnucannsble U | MEXJy KacaTeIbHON M XOPIOH. YTJIBI MEXAY | ped4H, BOCIPUHUMATE (CIyXO3pUTEIBHO U /WM Ha CIyX C Y4ETOM ypPOBHSA
ONHCAHHbIE XOpAaMH U CEKYILHUMH. CIIyXOpEYEBOI0 pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO M
YeTbIPpeXyroJbHUKH. | Brimcanueie u OIIMCAHHBIE | ECTECTBEHHO BOCIPOU3BOJUTh TEMATUYECKYH0 U TEPMHUHOJIOIMYECKYIO
Kacarenbnbie K | 4EeTBIPEXYTOJIbHUKH, UX IPU3HAKH U CBOWCTBA. | JIGKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu Y4eOHOH JesTeIbHOCTH.

okpyxkHocTu. Kacanue
okpyxxkHocTtei (16 1)

IIpuMeHeHne HSTUX CBOWCTB IpU PELICHUU
TFEOMETPUYECKUX 3a]au.
B3aumHoO€ pacnonoxeHue AByX OKpPYKHOCTEH.
Kacanue okpyXHOCTEH.

Breimonnsate gonernueckyro 3apsaky. Vcrnons3oBaTh NaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPENICTBA OOIIICHHUS.

Ilo oxonuanuu xadxxcooi yueOHolu uyemeepmu: BOCIPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JTUCITUIUIAHBL, & TAKKE JICKCUKY 110 OPTaHU3aINK YICOHOH IeATETbHOCTH.
@opMynHpOBaTh OCHOBHBIE ONpPENEICHUSA, CBSI3AHHBIE C YIVIAMH B Kpyre
(BIIMCaHHBIN yTroJl, IEHTPAIBHBINA YTOJI).

Haxoauth BMcaHHbIE YIJIbl, ONUPAIOLIUECS HA OAHY AYTY, BBIUUCIATD YIJIbI
C TMOMOIIBKD TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJIIBHOM YTJIE.

HccnenoBaTh, B TOM YHUCIIE ¢ TOMOIIBIO ITU(POBBIX PECYPCOB, BIUCAHHBIC U
OMMCAaHHBIE YETHIPEXYTOJIbHUKH, BBIBOAUTH UX CBOMCTBA U MPU3HAKHU.
Hcnosib30BaTh 3TH CBOMCTBA M IPU3HAKK MPH PEIICHUH 33]1a4.

Tpuronomerpus.

Teopembl KOCHHYCOB H
CHMHYCOB. Pemenne
TPeyroJbHUKOB (21 u)

Onpenenenue TPUTOHOMETPUUYECKUX
¢yuknuit yrmoB ot 0 no 180°. Kocunyc u
CHUHYC MpsMOro M Tymoro yria. Teopema
KocuHycoB. (O000mEHHAs) TeOpeMa CUHYCOB

(c pamuycoM ONHCAaHHOW OKPYXHOCTH).
Haxosxenne nauH CTOpPOH U BEJIMYMH YTJIOB
TPEYTOJIbHUKOB.

dopmyna IoHaad TPEYrojbHUKA Yepe3 JIBe
CTOPOHBI M yroil Mexay Humu. Popmyia

dopMynupoBaTh ONpPENENEeHUs] TPUTOHOMETPUYECKUX (DYHKIMHA TYIBIX H
NpSIMBIX YIJIOB. BBIBOOUTH T€OpeMy KOCHHYCOB M TEOpEMY CHHYCOB (C
paznycoM ONMCAHHON OKPYKHOCTH).

Pemrate TpeyroyibHUKH.

Pemate mpakTtuyeckue 3anadyu, CBOIAIIMECS K HAXOXKICHHUIO Pa3IMYHBIX
JJIEMEHTOB TPEYTOJIbHUKA.
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IUTOIIa N YETHIPEXYrOJIbHUKA dYepe3  ero
AuaroHaljiv U yroJj MCxay HUMMU.
[lpakTHyeckoe TPUMEHEHHE JOKa3aHHBIX
TEOPEM.

IIpeoOpa3oBanme
noaoous.
MeTpuueckue
COOTHOIIEHUS
okpy:xHOcTH (12 4)

[TonsiTue 0 mpeoOpa3zoBaHUH TOTO0HSI.
COOTBETCTBEHHBIC  JJIEMEHTHI  IOJIOOHBIX
uryp.

Teopema 0 TPOM3BENCHUH OTPE3KOB XOPI,
TEOpeMa O MPOU3BEIICHIH OTPE3KOB CEKYIIHX,
TeopemMa 0 KBaJIpaTe KacaTeIbHOU.
[lpuMeHeHHEe B pEIICHHUH T€OMETPUYCCKHUX
3a/ad.

OcBauBaTh NOHATHE TIPEOOPA30BAHUS TTOAOOUS.

HccnemoBaTh  OTHONIEHWE  JIMHEHHBIX ~ JJEMEHTOB  (QUTYp  IIPHU
npeoOpa3zoBanuu noooms. HaxomuTe nmpuMepsl moo0usl B OKpYKaromiei
JIEHCTBUTEIILHOCTH.

BriBoAUTE METpUYECKHE COOTHOIIEHUSI MEXKY OTPE3KAMH XOPH, CEKYIIUX U
KacaTeJIbHBIX C HCIOJb30BAHWEM BITMCAHHBIX YIJIOB W IMOAOOHBIX
TPEYroJIbHUKOB.

Pemate reomMerpuueckue 3amaud M 3aJadyd U3 PEATbHOW JKU3HH C
WCIT0JIb30BAaHHUEM MOJOOHBIX TPEYTOJIbHUKOB.

BekTopsi (15 4) Ormpenenienne  BEKTOpPOB,  cioxeHue U | Mcnonb3oBaTh BEKTOpHI Kak HAMpaBlICHHbIE OTPE3KU, HCCIEAOBATH
pPa3HOCTh BEKTOPOB, YMHOXKEHUE BEKTOpa Ha | TeoMeTpudeckuil (mepemenienue) u Gusnueckuii (Cuiia) CMbICIBI BEKTOPOB.
YUCIIO. 3HaTh OMpEIeTICHUsI CYMMBI U PA3HOCTH BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha
Ou3nyecKuil. W TEeOMETPUYECKH CMBICH | UACIO, HCCIEAOBAaTh TI'E€OMETPUUECKUA U (U3MUECKH CMBICIBI 3TUX
BEKTOPOB. onepaunui.
Paznoxenue BEKTOpa o JIByM | Pemate reomerpuyeckue 3a1aun ¢ UCIOJIb30BAHUEM BEKTOPOB.
HEKOJUITMHEapHbIM  BekTopaMm. KoopauHartsl | PacknaasiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonb30Bare CKalnspHOE MPOU3BEACHHUE BEKTOPOB, BBIBOJWUTH €r0
CkanipHOE€ TPOM3BEIECHUE BEKTOPOB, €ro | OCHOBHBIE CBOMCTBA.
MPUMEHEHUE JUUIS HAXO0XKACHUS UIMH U YIJIOB. | BBIUKCIATE CyMMy, pa3sHOCTh M CKAJSIPHOE IIPOM3BEICHUE BEKTOPOB B
Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB. KOOp/IMHATAX.
IIpruMmeHeHne BEKTOPOB Uil pelieHus 3aaad | [I[puMeHsATh cKajaspHOe MPOU3BEAEHUE Ul HAXO0XKIACHUS IJIMH U YIJIOB.
KMHEMATHUKH U MEXAHUKH.

O06001enue IloBTOpEHHE OCHOBHBIX IOHATHM M METONOB | Pemiare 3agaun Ha NOBTOPEHUE, WIUIOCTPUPYIOIIHUE CBS3UM  MEXIY

CHCTEeMAaTH3ALMS KypcoB 7 — 9 kiaccoB, 0000111eH1e 3HaHUH. pa3IMYHBIMU YaCTSAMH Kypca.

HU3YYEHHOI'0

marepuaJjia (4 4)
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TeMbl (TeMaTHUYECKHE

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

0J10KH/MOYJIN)
JlexapToBBbI JlekapToBbI KOOPAMHATHI TOUEK HA IIJIOCKOCTU. | B meuenue yuebnoco 200a: NMOHUMaThb, IPUMEHSATh B CaMOCTOSATEIIbHON
KOOpPAMHATHI Ha | YpaBHeHUE NpsAMON. YTI0BOH KOA(PHUIMEHT, | peur, BOCIPUHUMATE (CIYyXO3PUTEIbHO W/WIHA HA CIyX C y4ETOM YpOBHS

miaockoctu (10 v)

TAaHT€HC YyIJIa HaKJIOHA, IapajulesibHbIE W
MEPIECHIUKYIISIPHBIE IIPSIMBIE.

YpaBHenue OKPY>KHOCTH. Haxoxnenne
KOOPAMHAT TOYEK IEPECEUECHUSI OKPYKHOCTH U
MIPSIMOH.

Meton KOOpJMHAT
reOMETPUUYECKHUX 3a]1ay.
Hcnonp3oBanne  MeToda
MPaKTUYECKHUX 3a]ja4ax.

pu peneHumn

KOOpJIMHAT B

CIIyXOPEUYEBOIO PAa3BUTHS OOYyYalONIMXCS) MW JIOCTATOYHO BHATHO M
€CTECTBEHHO BOCIIPOU3BOANTh TEMAaTHYECKYID M TEPMHUHOJIOTHYECCKYIO
JEKCHKY, a TaKKe JICKCHKY M0 OpraHHu3aluyd Y4eOHOH JesATeIIbHOCTH.
BeimonaaTe poHeTHUECKy O 3apsaKy. Mcmoms30BaTh NaKTHIBHYIO (YCTHO-
JAKTHIIBHYIO PEYb) B KAYECTBE BCIIOMOTATEIIbHOTO CPEICTBA OOILICHUSI.

Ilo oxonuanuu xaxcoou yueOHoU uemeepmu: BOCIPUHUMATH HA CIyX U
BOCIIPOM3BOIMTH TEMATUYECCKYIO U TEPMUHOJOTHUECKYIO JICKCUKY YUEOHOM
JTUCITUIUIMHBI, & TAKKE JICKCUKY 110 OPTaHU3AINH YICOHOU e TCIIEHOCTH.
OcBauBaTh TMOHATHE MPSMOYTOJIHHOW CHUCTEMBI KOOPIMHAT, JEKAPTOBBIX
KOOPJMHAT TOYKH.

BbIBOIUTH ypaBHEHUE MPSMOW U OKPY>KHOCTH. BBIIENATH TOTHBIN KBagpaT
JUTSL HAXOXKIICHHSI IICHTPA U PaJInyca OKPYKHOCTH 10 €€ ypaBHEHHUIO.
Pemarp 3amaun Ha HAXOXKIEHHE TOYEK TIEPECEUYCHUS TMPSAMBIX U
OKPYXKHOCTEH ¢ MTOMOIIBI0 METO/Ia KOOP/IMHAT.

Hcnonb3oBath cBoiicTBa yrioBoro K03 QUIMEHTa MPSIMON MPU PEIIeHUU
3a/1a4, JUIs ONPEICIICHUS PACIIOIOXKEHUS TIPSIMOH.

[IpuMeHSITh KOOPAMHATHI IPH PEIICHUU TE€OMETPUUYECKUX U MPAKTHUECKHUX
3aJ1a4, JIJIsl TOCTPOCHUS MAaTEMAaTHIECKIX MOJICIICH PeaTbHBIX 3a/1a9 («METO]T
KOOPIMHAT).

[Tosb30BaThCs TSI TOCTPOCHHSI M UCCIICIOBAHIH IU(DPOBBIMU PECYPCAMH.
3HAKOMHUTBHCS C UCTOPHEH Pa3BUTHUSI TEOMETPHUHU.

IIpaBuibHbIE
MHOTI'0yT0JIbHUKH.
JJInHA OKPYKHOCTH U
IUIOIIA/Ib Kpyra.

IIpaBuUIBHBIE MHOTOYTOJIBHUKH, BBIYHCIICHHE
UX 2JIEMEHTOB. YHCIIO 7T U IJINHA OKPYKHOCTH.
JnuHa nyru okpyxHocTH. Pagnannas mepa
yria.

q)OpMy.]'II/IpOBaTB OMMpPEACIICHUEC MPABUIIbHBIX MHOTI'OYT'OJIbHUKOB, HAXOJAUTH
nX 3JICMCHTHEI.

Ilonp30BaThCs ITOHATHEM AJIWHBI OKPY>KHOCTH, BBEJIEHHBIM C IMOMOIIBIO
NpaBHUIILHBIX MHOTI'OYI'OJIBHUKOB, OIPCACIATH YHCIIO 77, JIMHY AOYyId U

paJiMaHHYIO MEpY yIJa.
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Berunciienue
miomaaei (9 4)

[Tnomanp Kpyra u ero 3JeMEeHTOB (CEKTopa U
cerMeHTa). Brruncienue miomaneit ¢uryp,
BKJIIOUYAIOLIUX JIEMEHTHI KpyTa.

[IpoBoauTh nepexoa OT paAMaHHON MephI yIiia K T'paAyCHOM U HA00OpOT.
Ornpenenars mionaab Kpyra.

BoiBoauth dopMynbl (B rpalyCcHOH M paJuaHHOW Mepe) Uid JJIMH JIyT,
IUIOIIAZIEN CEKTOPOB U CETMEHTOB.
Boruncnate mnomaau  Guryp,
(kpyra).

HaxoauTh miomaay B 3a1a4ax peajbHOM KU3HU.

BKIIIOYAOOIUX OJJIEMCHTBI OKPYXHOCTHU

JABUKeHHUS MJIOCKOCTH
(79

[ToHsATHE O IBUKEHUH IOCKOCTH.
[TapannenbHbli  MEpEHOC,  MOBOPOT U
cumMmeTpus. Ocu U IEHTPbl CHMMETPHUH.
[Ipocreiiive NpuMEHEHNs B pELICHUH 3a]1a4.

Pazbupath nmpumepbl, WLTIOCTPUPYIONINE MOHITHS TBUXKCHUS, [IEHTPOB U
OCEel CUMMETPUHU.

dopMynupoBaTh ONPEACICHUS MapajUIeNbHOrO IEPeHOCca, MOBOPOTa H
0CeBOM CcUMMETpUHU. BBIBOIWUTH HMX CBOWCTBA, HAXOAWUTH HEMOIBUKHBIE
TOYKH.

HaxoauTh HeHTphl U OCH CUMMETPUN TPOCTEHIINUX PUTYP.

[IpuMeHsITh TapauieNbHBIA MEPEHOC W CUMMETPUIO TIPU  PEIICHUU
r€OMETPUUYECKHX 3a/1a4 (pa30ouparh MpUMEpHI).

Mcrnonb30Bath It MOCTPOCHHUS Y UCCIICIOBAHUN TU(DPOBBIC PECYPCHI.

IToBTOpEHHUE,
00001IeHME,
cucTeMaTH3alus
U3y4EeHHOT0
matepuana?° (8 )

IToBTOpEHNE OCHOBHBIX TMOHATHH W METOJIOB
KypcoB 7-10 kmaccoB, 00001eHue U
CHUCTEMAaTHU3aLus 3HAHUH. [Ipocreiimme
reoMeTpuueckue (GUrypsl M HX CBOWCTBA.
N3mepenne reoMeTpuuecKuX BETUYHH.
TpeyroysbHUKA.

Bocnpunumare (CIIyXO3pUTEJIIBHO W/WIM Ha CIyX C Y4Y4ETOM YpOBHS
CIIyXOpEUY€BOT0 DPa3BUTHS OOYyYaIOUIMXCS) U ONEPUPOBATH CIENYIOIIMMHU
HNOHATUSAMM:  (urypa, TOYKa, TMpsi- Mas, Yrojid, MHOTIOYTOJbHUK,
paBHOOEPEHHBII M PABHOCTOPOHHUNM TPEYrOJIbHUKU, MPSIMOYTOJIbHBIN
TPEyrojbHUK, MeJuaHa, OUCCeKTpuca U  BBICOTa  TPEYroOJIbHUKA,
napajuieiorpaMMm, pomO, TpsAMO-  YrOJAbHHUK, KBajapaT, Tpamerus;

[TapannenpHble u NEePIEHINKYIISPHBIE | OKPYKHOCTb, KacaTeJbHasl; PaBEHCTBO U MoA00He GUTyp, TPEYTroJbHUKOB,;
IIPsIMBIE. MapaJuIEIbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX, YTOJI MEXKIY MPSMBIMU,
OxkpyxHOCTH M  Kpyr. ['eomerpuueckue | CAMMETPHUS OTHOCUTEIBHO TOUKH M MPSMOM; [UIMHA, PACCTOSIHUE, BETNYMHA
ITOCTPOECHHSI. Yrnel B OKPY’KHOCTH. | yTIJla, IUIOLab, [IEPUMETP.

Brucannble wu  omnucaHHble  OKpykHOCTH | Mcmonb3oBath (opMysbl: mepuMeTrpa M IUIOLMIAJAd MHOTOYTOJIHUKOB,
MHOTOYTOJIbHUKOB. JUIMHBI OKPYXKHOCTM U IUIOMIAAU Kpyra, 00bE€Ma MPSIMOYroJbHOTO
[Tpsimast U OKPYHOCTb. napajuieJenunesa.

2 [TpexycMaTpuBaeTcs HOBTOPEHHE SJIEMEHTOB COEP/KAHHs YUeOHOI AUCIMIIMHBL, OCBAMBaBILErocs Ha 1-5 rojax o6ydenus Ha yposHe O0O. JlonyckaeTcs pacrpeieleHIe JaHHOro
Marepuaia Mo COOTBETCTBYIOIINM TEMATHUECKUM pa3jiesiaM, OCBauBaeMbIM Ha 6-oM Tojy obydenus Ha ypoBae OOO.
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YeThIpEXYTOJIbHUKH. Bnucannsie u
OINMCAHHBIE YETHIPEXYTOJIbHUKH.

Teopema [Tudaropa u Havasa
TPUTOHOMETPHH. Pemenue o0mmmx
TPEYroJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHHUKH.
[IpeoOpazoBanusi  IUIOCKOCTH.  JIBHDKECHHMS.
[Monobue. CummeTpusi.

IImomtans. Beruncienue miomanei.
[Tnomaau mogoOHBIX uryp.

JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH.
BekTopsl Ha IIIOCKOCTH.

OnepupoBaTh MOHATUAMU: MPSIMOYToJibHAsA CUCTEMa KOOPIMHAT, BEKTOP;
KCMOJIB30BATh T MOHATUS JUJIS IPEJICTABIEHUS JAHHBIX U PEUIECHU 3a]1a4,
B TOM YHCJIC U3 IPYTUX YUYEOHBIX MIPEIMETOB.

Pemate 3a7aun Ha NOBTOPEHUE OCHOBHBIX MOHATUN, MILUTFOCTPALIMIO CBS3EM
MEXAY pa3IMYHBIMU 4YacTIMH Kypca. BpiOuparh MeTom Ijsi perieHus
3aJa4M.

PemaTe 3agaun u3 MOBCETHEBHOM KU3HH.




OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«BEPOSATHOCTB U CTATUCTHUKA» B 7-10 KIACCAX

MOSICHUTEJBHASA 3AIINCKA

B coBpemennoMm nudpoBoM MHUpE BEPOSITHOCTDh M CTATHCTHUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUICCKUX MPUIIOKEHUHN, TaK U
UX pOJU B 00pa3oBaHWHU, HEOOXOJMMOM KaXJIOMy 4deloBeKy. BospacrtaeT umcio
npodeccuii, npu oBJIaIEHUU KOTOPBIMU TpeOyeTcs Xopoias 6a3oBas MOArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHUS
oOpa3oBaHus U JUIs YCIIEMTHOW npodecCHOHANIbHON Kapbephl.

Kaxx1p1i1 uesoBeK NOCTOSIHHO MPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIHUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpPMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUIECKOE MBIIIIICHHE.

NMeHHO TO03TOMYy OCTPO BCTajJla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOyyarommxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KaUeCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE BOCIPHHUMATh W KPUTHYCCKHU
aHAMM3UPOBATh UH(OPMAITHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MPUHIIUIIAMU cOOpa, aHaIn3a U
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecTBa M ToCyJapcTBa
npuoOIaeT oO0ydammmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluu Tepebopa U mojacuéra dYucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTAIIAIOTCSl TPEACTaBIEHUS OO0Yy4YaloUMXcs O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro HCCIeIOoBaHusA, (HOPMHUPYETCS MMOHUMAHUE POJIU
CTaTUCTUKY KaK UCTOYHHKA COITMATBLHO 3HAYMMOUN MH(GOPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JaHHBIMH IEISIMH B CTPYKTYpE MPOTPaMMbl Y4eOHOTO
Kypca «BeposTHOCTh U CTATHCTHUKA» OCHOBHOTO OOIIEr0 00pa3oBaHUs BBIICICHBI
CIIeyIONTUE CoAepKaTeIbHO-MeToAndeckue auHuu: «lIpencraBienne MaHHBIX U
omucaTelibHas CTAaTUCTUKa», «BepoaTHOCTH», «DJIEMEHTHl KOMOWHATOPUKWY,
«BBenenue B Teopuro rpadoBy.

Conepsxanue nmuHuu «lIpeacraBneHue TaHHBIX U OMTUCATEbHAS CTATUCTUKAY
CIIY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOTHI ¢ MH(OpPMAIUEH: OT YTCHHUS
¥ MHTEpHpeTanuu uH(popMaIuu, IpeIcTaBICHHON B TaOiHIax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTABJICHUS W aHaU3a JAaHHBIX C HCIIOJh30BAaHUEM
CTAaTUCTHUYECKUX XapaKTEPUCTUK CPEIHUX M paccewBaHus. Pabotas ¢ JaHHBIMU,
oOydJaroriecss yd4aTcsi CUHMTBIBATH W HMHTEPIPETUPOBATH JAHHBIC, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH IPOCTEHINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamu, BBI3BIBAIOIIUMH H3MEHYMBOCTh, W OIEHUBATh HMX BIMSIHUE Ha
paccMaTpuBaeMble BEIMYHUHBI U TPOLECCHI.
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VHTyUTUBHOE NPEACTABICHUE O CIy4YalHON M3MEHYMBOCTH, MUCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUUW CTAHOBUTCS MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYEHUS TEOPUH BEPOSTHOCTEW. boibllloe 3HAYEHHE HMMEIOT NPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJEISIMHU.

[loHsiTHE BEPOSATHOCTH BBOJAUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOIrO
coopitus. [lpm wu3ydeHnn y4eOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
POCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CIIyYalHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMH,
NO3BOJIIIOIIMMU CTaBUTh M pelIaTh Ooyiee CIOXKHbIE 3a7ayd. B yueOHBIN Kypc
BXOJAT HAYAJIBHBIC IIPEACTABICHHUS O CIIy4alHBIX BEJIMYMHAX U HMX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax ydueGHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYyYarolUUXcs C
MHO>KECTBAMU M OCHOBHBIMHU OIl€pallMsIMA HaJl MHOJKECTBAMH, PACCMATPUBAIOTCS
IpUMEPHI IPUMEHEHUs IS PEIICHHs 3a]ad, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-10 xnaccax u3yuaeTcsi yueOHBIN Kypc «BeposSTHOCTh M CTaTHUCTHKAY, B
KOTOPBIN BXOAAT pa3zaeibl: «[IpeacraBieHne TaHHbIX U OUCATENbHAS CTATUCTUKAY,
«BeposTHOCTBY, «D7eMEHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

COJEPXKXAHUE OBYUYEHUSA
7 KIIACC
(3-i1 rox 00yuenus na yposue 000) %

[IpencraBieHue naHHBIX B BUE TaOJMIl, 1uarpaMM, rpadukoB. 3anoJHEeHUE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIX). UTeHue rpadukoB peajbHbIX npoleccoB. M3pneuenne nnpopmanuu u3
JMarpaMM U TaOJIHII, UCTIOIh30BaHUE U UHTEPIPETAIINS TaHHbIX.

OnucarenbHasi CTaTHCTHKA: CpellHEEe apu(PMETHYEeCKOe, MeIuaHa, pa3max,
HanmOoJIblIEE M HAaWMEHbIIEE 3HAUYECHHUsS HaOopa YMCIOBBIX JaHHBIX. lIpumepbl
CIIy4ailHOM U3MEHYMBOCTH.

CrnydaliHbIM SKCIIEpUMEHT (OMBIT) W Ciay4yaliHOe coObITHE. BepodarHocTh u
yacToTa. PoJjib MalloBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1ecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. CreneHs BepumHbl. Yucio pédep M cymmapHas
creneHb BepmwH. [IpencraBnenue o cszHoctu rpada. llemmn u nwmkmel. [yt B
rpadax. O6xon rpada (diinmepo myth). [lpeacraBieHne o0 OpPUEHTHUPOBAHHOM
rpade. Pemenue 3agad ¢ noMonibio rpagos.

2L Coxpansercs cojepikaHue u 00bEM MaTepuana, npejicTapieHHoro B mpumeproii OOIl — mis TpeThero roja
obyuenus Ha ypoBae OOO. B crmyuae HE0OXOauUMOCTH, OOYCIOBICHHOW WHIWBUAYAIbHBIMH OCOOEHHOCTSMHU H
BO3MOXKHOCTSIMHA 00yHalOIKXCS ¢ HApYIICHISAMH CIIyXa, H3y4eHHEe MPOTrpaMMHOTO MaTepHaja 0 TeMaTHIEeCKOMY
pa3zeny «BeposaTHOCTE 1 9acTOTa CIIydaifHOrO COOBITHS MOXET OBITh OPTaHW30BaHO HA YETBEPTOM Toly OOyUCHHUS
Ha ypoHe OOO.
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8 KIIACC
(4-i1 rox 00y4enust Ha yposae O00) %2

[IpencraBneHue qaHHBIX B BUAE TAOIUII, TUarpaMM, rpaduKoB.

MHOXECTBO, 3JEMEHT MHOYKECTBa, IOAMHOXKECTBO. Ornepauun Haj
MHOKECTBaMU: OOBEANHEHUE, ITIEPECEUCHHE, JoNIOTHEHHE. CBOMCTBa oneparyii HaJ
MHOXECTBAMU:  IIEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPENEIIUTEIBHOE,
BKJIIOUEHUs. Vcnonp30BaHHE TpaUUecKOro NPEICTaBICHUS MHOXKECTB IS
OMMCAHUA PeaJbHbIX MPOLIECCOB U SIBIICHUM, IPY PEUICHUN 3aa4.

N3mepenne paccenBaHusl NaHHBIX. [[ucriepcuss U CTaHOAPTHOE OTKIOHEHUWE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHusl.

DOneMeHTapHble COObITUSL ciy4dailHoro ombita. Ciy4aiiHble COOBITHS.
BepositHoctit  coObITHii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTApHBIMU
coObITusiMu. CiryyaiiHbiil BEIOOpP. CBSI3b MEXKIY MaOBEPOSATHBIMU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

9 KIIACC
(5-i1 rox 00y4enust Ha yposue 000) 3

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukosB.

JepeBo. CBOWCTBa [E€pEBBEB: EIWHCTBEHHOCTH ITyTH, CYILIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEpUIMH M yucioM pedep. Ilpasuiio
yMHOKEHHUs. Penienne 3a1ad ¢ noMoipto rpagos.

[IpotuBononoxkuele coObiTusA. [uarpamma Oiiepa. OObenuHeHHE U
nepeceueHrue coObiTuii. HecoBmecTHbie  coObiTusi. @Dopmyna  CIOXKEHHUA
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBmino ymHOxeHus. HesaBucumbie
cobpiTus. [lpencraBneHue sKcrepUMEHTa B BHAE JepeBa. PemieHue 3amay Ha
HaxO0XJICHUE BEPOSATHOCTEH C IOMOILUBIO JAEPEBa CIy4alHOIO JKCIEPUMEHTA,
nurarpamm Jitiepa.

[TepectanoBku u pakropuan. CoueTanust U YUCIO coueTaHUU. TpeyroabHUK
[Tackains. Pemenue 3ai1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

10 KUIACC
(6-it rox 00yuenust Ha ypoae O0O)

[IpeacraBnenrie JaHHBIX B BUAE TaOmUL, JuarpaMmM, rpaduUKoB,
WHTEpHpeTalus JaHHbIX. YTeHue U MOoCTpoeHue Tabiull, Auarpamm, rpadukoB 1o
peabHbIM JIAaHHBIM.

['eomerpuyeckas BeposTHOCTh. CiydaliHbIN BBIOOp TOUYKHM W3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI' OKPYKHOCTH.

UcnbiTanue. Ycnex u Heynaya. Cepust HCObITaHU 10 iepBoro ycnexa. Cepus
ucneiTannii bepaymm. BepostHocTr coObITHil B cepun ucnibiTanuii bepryu.

CnyvaiiHasg BeJIMYMHA W paclpeiesieHue BeposiTHOCTeW. MareMarndeckoe
oxumanue u gucnepcus. [Ipumepbl MaTeMaTHYECKOro  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHdecKoe OXKUIAHHUE U

22 Y3yuenne TeMaTHUYeCKUX paszienoB «Bsenenue B Teopuio rpadosy, «Cirydaiible COOBITHSY IPeLyCMaTpPUBAETCS
Ha 5-oM roj oOydeHus Ha ypoHe OOO, uro obecrnednBaeT BO3MOXKHOCTh yBEIMUYCHHS Y4E€OHOTO BpPEMEHH Ha
N3y4YCHHE MaTcpuaia o npe€aCTaBJICHHBIM TEMATUYCCKUM pa3aciaM.

23 VsyueHne TeMaTH4YecKuX paszenoB «[eomerpuueckas BeposTHOCTB», «Mcmbitanus Bepuymmmy», «Crydaiinas
BEeIIMYMHA» TpeaycMaTpuBaeTcs Ha 6-oM rom oOydenus Ha ypoBHe OOQO, uro oOecrmeunBaeT BO3MOXKHOCTH
YBEJIMYCHUS YIeOHOTO BpEMEHH HAa M3YYCHUE MaTepHalia 10 MPEICTABICHHBIM TEMAaTHICCKUM Pa3JieiiaM.
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JUCIIEPCUSl  CIIYyYalHOM BEIMYUHBl «YUCJIO YCIEXOB B CEPUM WCIBITAHUU
bepnymmy.

[Tonsatue o 3akoHe GoJbIINX YKceNl. M3MepeHre BeposSsTHOCTEH C MOMOIIBIO
4yacToT. Posb 1 3HaueHune 3akoHa OOJIBIINX YHUCEII B IPUPOJIE U OOILECTBE.

HPEIMETHBIE PE3YJIBTATHBI

OcBoenue yuebHOTO Kypca «BeposiTHOCTh U cTaTucTtuka» B /—10 kiaccax
JOJDKHO ~ o0ecneuyuBaTh  JOCTHIKEHHME  YKa3aHHBIX  HIDKE  MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

7 KIIACC

Yutare uHpOpMalIUIO, MPEACTaBICHHYIO B TaOiIuIaX, Ha Juarpammax,
NPEACTaBIATh JAaHHBIE B BUAE TaOJMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) ¥ KpyroBbi€) IO MacCCHBaM 3HAYEHUH.

OnuceiBaTh W UHTEPIPETUPOBATH  peajbHbIE  YHCJIOBBIC  JIAHHBIE,
MpeCTaBJICHHbIC B Ta0MUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb3oBaTh AJiss OMUCAHUS JAHHBIX CTATUCTHUUYECKUE XAPAKTEPUCTUKHU:
cpeaHee apupMeTHUUECKOEe, MeAuaHa, HauOoJIbIIee W HAWUMEHbIEE 3HAYCHUS,
pa3Max.

NmeTp mpencrtaBieHrne O CIy4yalHOM W3MEHYMBOCTH HA IPUMEPAX LIEH,
(GU3NYECKUX BEJIMYUH, aHTPONMOMETPUYECKUX IAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KIIACC

W3Bnekate u mnpeoOpa3oBbiBaTh HHGPOPMAILNIO, TPEICTABICHHYIO B
pa3NUYHBIX MCTOYHUKAX B BHUJAE TaONuWIl, nuarpamm, rpapukoB, MPECTaBIATH
JIaHHBIE B BUC TaOJINII, TUarpaMM, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKa3aTeNel: CPeIHUX
3HA4YCHUHN U Mep paccenBaHus (pa3max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITHI, B TOM YHUCIIC
10 pe3yJibTaTaM U3MEpPEeHUN U HaOJIOICHU.

Haxonutb BEpOSITHOCTH CIydalHbIX COOBITUM B ONBITAX, 3HAs BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH.

9 KJIACC

W3Bnekate u mnpeoOpa3oBbiBaTh HHGOPMAIUIO, TIPEICTABICHHYIO B
pa3MTUYHBIX MCTOYHMKAX B BHJE TaONuWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JIaHHBIC B BUC TaOJINII, THarpaMM, rpauKoB.

Hcnonp3oBath rpaduyeckre MOJETHU: JIEPEBO CIyYalHOTO JKCIEPUMEHTA,
JarpaMMbl Jilliepa, YucaoBas npsamasi.

OnepupoBaTh MOHSTUSIMA: MHOXECTBO, TMOJMHOECTBO, BBIMOJHSITh
omepaliu  HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHue, JIOMOJHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe MPEeJCTABICHUE MHOXECTB M CBSA3Ed MEXTY
HUMHM JIJI OTIMCAHUS TIPOILIECCOB U SIBJICHHM, B TOM YMCJI€ MPU PEIICHUU 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.
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10 KJTACC

W3Bnekate u mpeoOpa3oBbiBaTh HHPOPMAIHWIO, TIPEICTABICHHYIO B
pa3TUYHBIX MCTOYHMKAX B BHJE TaONIWIl, nuarpamm, rpauKoB, MPEICTaBISATH
JaHHBIC B BUC TaOJIUI, TUarpamm, rpad)uKoB.

Pemiats 3amaum OpraHuM30BaHHBIM TIEpeOOPOM BAPUAHTOB, a TaKXKe C
MCIIOJb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Ucnonb3oBaTh onucaTedbHbIE XaAPAKTEPUCTUKU JJIsI MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCIIE CPEJIHHUE 3HAUCHUSI U MEPhI PACCEUBAHMUSI.

Haxonutb 4acTOThl 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM YHKCJIE MOJb3YSACh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUHN 1 HAOII0ICHUN.

Haxonutb BEpOSTHOCTH CIIy4allHBIX COOBITHH B M3YYEHHBIX OMbBITAX, B TOM
YHCJIE€ B OIbBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHUM J10 TIEPBOIO YCII€Xa, B CEpUAX UCTIBITAHUI bepHyIuIn.

NmMeTp mnpencraBiieHHE O CIIy4YalHOW BEJIMYMHE W O PaCHpElcICHUU
BEPOSATHOCTEM.

NmeTs mnpeacTaBieHHE O 3aKOHE OOJBIIMX 4YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
NPUPOAE U OOIIECTBE.



KJIACCHI).

TEMATHYECKOE IINTAHUPOBAHUE
Tematnueckoe MIaHUPOBAHHUE MO JAUCHHUIUINHE «BeposSTHOCTH M CTaTUCTUKa» IMpeACTaBleHO MO roaaM oOyuenus (7—10

OcCHOBHBIE BUBI ACSITEIBHOCTH 00YYAIOMIMXCS IEPEYUCIICHBI IPU N3YYCHUU Ka)KI0M TEMbI H HAIIPaBJICHBI HA TOCTHXKEHUE
IUTAHUPYEMBIX Pe3yNbTaToB 00ydeHus. [lepedeHb BUAOB NEATEIBHOCTH MOKET OBITh PacIIUpPEH WIA COKpall€H — C YYETOM
BO3MOXKHOCTEH M OTpaHUueHUi 00yJaronmxcs, 00yCIOBICHHBIX CTPYKTYPOH HapyIIEHUS IPU TIIyXOTE.

7 KIIACC

OO011ee KOJIMUECTBO YacoB — 34 Jaca.

Tembl (TeMaTHYECKHE
0J10KN/MOLYJIH)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

IIpeacraBaenue
AAHHBIX (7 1)

[IpencraBieHne  JaHHBIX B TaOJMIAX.
[TpakTHYecKkre BBIYUCICHUS TIO TaOJIHMYHBIM
JaHHBIM. VI3BjIedyeHHe W HMHTEPHIpETAIUsS
TaOJIMYHBIX JaHHBIX. [IpakTudeckas pabora
«Tabmuueny.

['padmyeckoe mpeacTaBlIeHNEe JaHHBIX B BUJIC

KPYTOBBIX,  CTOJIOMKOBBIX  (CTOJOYATHIX)
nuarpamMM. UTeHne M MOCTpOeHHUe TuarpaMM.
[Tpumepsl  nemorpaguyeckux  IUarpamm.

[TpakTnyeckas pabdora «JluarpaMmsl».

B meuenue yuebnoco 200a: moHUMaTh, NPUMEHSTH B CaMOCTOSTEILHOU
peun, BOCIPUHUMATH (CIIyXO3PHUTEIBHO W/WIHM HA CIyX C y4ETOM YpOBHS
CIIyXOp€YeBOT0 pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKKe JIeKCHKY IO OpraHu3alMd Yy4eOHOH JAeATeNbHOCTH.
BoinonusaTe oneTHueckyro 3apsaaky. Mcmnonp3oBarh NaKTHIBHYIO (YCTHO-
JAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENIbHOTO CPEZICTBA OOILICHUSL.

Ilo oxonuanuu kadxcooi yuebOHOU uyemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOM
JUCIUIUIMHBL, @ TAK)KE JIEKCUKY 110 OpraHU3aliK y4eOHOU NesTeIbHOCTH.
OcBauBath criocOOBI MPEICTABIEHHUS CTATUCTUYECKUX JAHHBIX U YUCIIOBBIX
MacCHBOB C [TOMOLIbIO TAOJIUI] U JUarpamMm ¢ UCIOJIb30BaHUEM aKTYyaTbHBIX
U B@XHBIX JIaHHBIX (AeMorpaduueckue JaHHbIE, IPOU3BOJACTBO
MIPOMBIIIJIEHHONW M CEeNbCKOXO03SMCTBEHHOW MPOAYKLNHU, OOIIECTBEHHBIE U
HPUPOHBIE SBICHUSA).

WN3ywarp  meTtonpl  paboThl ¢ TaONMYHBIMU U TpadUUECKUMU
MPEICTaBICHUSAMU JaHHBIX C TOMOIIBIO IM(POBBIX PECYpcOB B XOJ€
MIPaKTUYECKHUX paloT.

OnucarejabHas
cratucTuka (8 u)

Yucnossie
apudmeTuyeckoe.
Mennana yuciIoBOro Habopa. YCTOMYUBOCTh
MEJMaHBbI.

HaOOpBI. Cpennee

OcBauBarh MOHATHS: YMCIOBOM HaOOp, Mepa IEHTPAJbHON TEHACHIUH
(Mepa 11eHTpa), B TOM YHUCIIE CpeHee apudMeTndeckoe, MeAMaHa.
OnwuceiBaTh  CTaTUCTHYECKHE  JaHHbIE C  [OMOIIbIO
apudmeTnyeckoro u Meauansl. Pemare 3a1auu.

CpCaHCTO
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[TpakTiueckas pabota «CpeqHue 3HaUCHUSD.

N3yuats cBOiCTBa CpeIHUX, B TOM YUCIIE C TOMOIIBIO ITU(POBBIX PECYPCOB,

HaubGonpmiee u  HauMmeHbllee 3HAYEHMs | B XOZE PAKTUUYECKUX PalOT.
4yHCIIOBOro Habopa. Pazmax. OcBauBaTh NOHATHA: HauOOJbIIEe M HAUMEHbIIEE 3HAUYEHUS YHCIOBOTO
MaccHuBa, pa3Max.
Pematp 3amaun Ha BeIOOp croco0a ONMUCAaHUS TaHHBIX B COOTBETCTBHM C
IPUPOAOH TaHHBIX U LIEJIIMU UCCIICIOBAHMSL.
Cayuaiinas CnyuaiiHas ~ u3MeH4UMBOCTH  (mpuMepbl). | OcBanBaTh MOHATHUS: YaCTOTA 3HAUYEHUN B MACCHUBE JaHHBIX, FPYHIHPOBKA

U3MEHYHMBOCTH (6 1)

Yactora 3HaYeHUHW B MaACCHUBE JIaHHBIX.
I'pynnuposka. ['ucrorpammel.

JaHHBIX, TUCTOTpaMMa.
CTpOI/ITB U aHaJIM3UpPOBATb T'HCTOI'PaMMBI, l'[OI[6I/IpaTB HOI[XO,Z[HHII/Iﬁ miar

[IpakTnueckas pabota «CnyyaiiHas | TpynIupOBKH.
U3MEHYHBOCTb. OcBauBarh rpaduyeckue MpPEACTaBICHUS pa3HbIX BUAOB CIy4ailHOM
U3MEHYMBOCTH, B TOM YHCIIE C MOMOIIBIO IH(POBBIX PECYPCOB, B XOE
PaKTUYECKOH paboThI.
BBenenne B Teopmio | I'pad, Bepmmna, pebpo. IlpencraBnenue | OcBamBaTh moHSATHS: Tpad, BepmuHa rpada, pedpo rpada, cremneHsb
rpagos (4 1) 3ajaud ¢ 1nomouipto  rpaga. CremneHs | (BaJEHTHOCTb BEPLIMHBI), LIETIb U LIUKJL.
(BasrenTHOCTH) BepmmHBL. Yucino pé6ep wu | OcBamBarh MOHATUS: TyTh B Tpade, diliepoB MmyTh, 00xom rpada,
CyMMapHasi cTeleHb BepIiuH. Llernb M LMKI. | OpMEeHTUPOBaHHBIN rpad.
[Tyt B rpade. IlpencraBiaenue o cBs3HOCTH | Pemiars 3a1aun Ha OMCK CyMMBI CTETIEHEN BEpIIMH rpada, Ha MoucK 00xoaa
rpaga. OOxon rpada (9iepoB myTh). | Tpada, Ha MOMCK MyTeH B OPUEHTUPOBAHHBIX Tpadax.
IIpencraBienue 00 OpUEHTUPOBaHHBIX | OcBauBaTh CrOCOOBI MPECTABICHUS 3a]ad U3 Kypca ajreopbl, TeOMETpUH,
rpagax. TEOPUM BEPOSITHOCTEH, APYrHX IMPeIMETOB C MOMOLIbI0 I'padoB (KapThl,
CXEMBbI, JJIEKTPUYECKHE LENH, (QYHKIHOHAIbHBIE COOTBETCTBUS) Ha
npuMepax.
BepositHoCTH u | CiiydaiiHplf OnBIT W ciydaiiHoe coObiTue. | OcBauBaTh MOHATHS: CIAy4YailHBIH ONBIT M CiIy4ailHOE COOBITHE,
yactoTra cJuay4aiiHoro | BepostHocts M yactora coObITus. Poib | MagoBeposSTHOE M MPAKTUYECKH JOCTOBEPHOE COOBITHE.

coObITHUs (4 1)

MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX
coOBITHI B mpupoie U B obiecTBe. MoHeTa u
urpajiabHasi KOCTb B TEOPUHU BEPOSTHOCTEH.
[TpakTuueckass pabora «YacTora BHIAJACHUS
opJiay.

N3y4arh 3HaYUMMOCTh MaJOBEPOSTHBIX COOBITUI B MPUPOJE U OOLIECTBE HA
BaXHBIX MpUMepax (aBapuH, HECUACTHBIC CIy4ad, 3allUTa MEepCOHATbHOM
uHpOpMAIHH, Tepeaada JaHHbIX).

N3yyaTh poib KIIaCCHYECKHX BEPOATHOCTHBIX MOJIeNIel (MOHETa, UTrpajibHast
KOCTb) B TEOPUU BEPOSITHOCTEM.

Habmtonate 1 U3y4aTh 4aCTOTY COOBITHH B MIPOCTHIX AKCIIEPUMEHTAX, B TOM
YHCclie C MOMOIIBIO U(POBBIX PECYPCOB, B X0J1€ MPAKTHUUECKOMN pabOTHI.
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O600menune IIpencraBnenue  gaHHbiXx. OnwucarenbHas | [IOBTOpATh M3y4EHHOE M BHICTPAUBATh CUCTEMY 3HAHUU.
CHCTeMaTHU3alHs cratuctuka.  BepositHocTh  ciydaiiHoro | Pemarh 3ajauyu Ha MPEACTABICHHE M ONKMCAHME JAHHBIX C ITOMOIIBIO
HU3y4YEeHHOI 0 COOBITHSL. U3YYEHHBIX XapaKTePUCTHK.

MaTtepuaJa (5 )

OOcyxnare TpUMEpPhl  CIy4allHBIX  COOBITUH, MAJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIYYalHBIX COOBITUH, X PO B MPHUPOJE U
YKU3HM Y€eJI0 BEKa.




8 KJIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4a0IIMXCH

IoBTOpenue (4 4)

OnucarenpHas
U3MEHYUBOCTD.

[lpencraBnenne  aHHBIX.
cratuctuka.  CiyuaiiHas
Cpennue yncaoBoro Habopa.
Cnyuvaiinple  coObITHS.  BepositHocTH UM
yacToThl. Kitaccmueckue Monenu Teopuu
BEPOSITHOCTEW: MOHETA U UTPaJIbHAS KOCTb.

B meuenue yuebnoco 2o0a: moHumaTh, MPUMEHITh B CAMOCTOATEIHHOU
peun, BOCIPUHUMATH (CIyXO3PUTEIbHO W/WIHM HA CIyX C y4ETOM YpOBHS
CIIyXOpEUYeBOTO Ppa3BUTHS OOy4yaroUIMXcs) M JOCTATOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYID M TEPMHUHOJOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHKY IO OpraHu3alud Y4eOHOH JesTeTbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmnonb3oBarh NaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PeYb) B KAYECTBE BCIIOMOTaTEIbHOIO CPENICTBA OOIIICHHUS.

Ilo oxonuanuu xadxxcooi yueOHolu uyemeepmu: BOCIPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JVICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3aIuH YIeOHOH e TeTbHOCTH.
[ToBTOPSATH N3YyUEHHOE U BHICTPAUBATh CUCTEMY 3HAHMIA.

Pemarp 3amaum Ha mnpeACTaBIE€HUE M ONMCAHUE JAHHBIX C IOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3aaun Ha mpecTaBlIeHHE TPYMIUPOBAHHBIX JIAHHBIX U OMUCAHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3amaum Ha ompeneneHWE YACTOTHI CIyYaWHBIX  COOBITHH,
oOCyXXJIeHHE TPHUMEpPOB CIY4YalHBIX COOBITUH, MAaJOBEPOSTHBIX H
MPAKTUYECKH JIOCTOBEPHBIX CIIyYaWHBIX COOBITUN, WX POJH B MPUPOJAE U
YKU3HU YEJIOBEKA.

OnucareianHas
CTATHCTHKA.
PaccenBanme JaHHBIX

(7 9)

Otkiionenus. Jlucnepcust 4uciIoBOro Hadopa.
CraniapTHOE OTKJIOHEHHE YHCIOBOro Habopa.
JnarpaMMsl pacCEMBaHUs.

OcBanBaTh MOHATHS: AUCTICPCUA U CTAHAAPTHOEC OTKIIOHCHUE, UCITOJIB30BATh
OTHU XapaKTCPUCTUKHU JJI1 ONMUCAHUS PACCCUBAHUA NAHHDBIX.

BI)I)IBI/IFaTI) THUIOTE3BI 00 OTCYTCTBHUH HJIM HAJIMYUU CBA3HU IO JHArpamMmMam
pacccruBaHus.

CTpOI/ITB JAuarpaMMBbl paCcCE€BAHUSA IO UMCIOIIUMCA JaHHBIM, B TOM YHCJIC C
IIOMOIIIBKO KOMITBIOTCPA.

MHuoxkecTBa (7 1)

MHuoxecTBO, OAMHOXKeCcTBO. Onepanuu HaJl
MHOKECTBaMU: OOBEAMHEHHE, TepeceucHue,
JIOTIOJTHEHHUE.

OcBauBaTh MOHATHS: MHOXKECTBO, DJIEMEHT MHOKECTBA, ITOAMHOXKECTBO.
BoImonHATe omepany Haj MHOXKECTBAMU: OOBEIUMHEHHE, MepeceueHue,
JIOTIOJTHEHUE.
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CpolicTBa omepauidi  HaJl MHOXECTBaMU:
MEPEMECTUTETBHOE, COYETaTCILHOE,
pacipenenuTeaIbHOe, BKIIOUCHHUS.
['padmyeckoe mpecTaBICHIE MHOKECTB.

Hcnons3oBaTh CBOICTBA:
pacrnpenenuTeabHOE, BKIIOUCHHUS.
Hcnons3oBark rpaduueckoe MpeacTaBICHUE MHOXECTB IPU OMUCAHUU
pEATbHBIX MPOIIECCOB U SBIICHUH, TIPU PEIICHUU 3a]1a4 U3 JPYTUX YUICOHBIX
PEJIMETOB U KYPCOB.

MNEPEMECTUTEIIBHOC, COYCTAaTCIIBHOC,

BepositHOCTB DieMeHTapHbIe COOBITHSI. Cnyuyaitaeie | OcBauBaTh TMOHSTHUS: JJIEMEHTAPHOE COOBITHE, CIIyYailHOE COOBITHE Kak
CJIy4aiiHOro CcOOBITHSA | COOBITHSL. bnaronpusTcTByronye | COBOKYIHOCTb 0J1aroNpUATCTBYIOIIHUX 3JIEMEHTapHBIX COOBITHI,
(11 9) JJIEMEHTapHbIE  COOBITHA.  BeposATHOCTH | paBHOBO3MOKHBIE DJIEMEHTAPHBIE COOBITHSI.
coObliTuil. OnbITEI € PaBHOBO3MOXKHBIMU | PemiaTh 3ajjauu Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITHI IO BEPOSITHOCTAM
DIIEMEHTApHBIMH ~ COOBITUAMHU. ClTydailHBIN | 3JIEMEHTapHBIX COOBITHIA CIIy4aifHOTO OITBITA.
BBIOOD. Pemate 3ajauu Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITHH B ONBITaxX C
[TpakTrueckas pabora «OnpITHI C | paBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMUA COOBITHSIMH, B TOM YHCJIE C TOMOIIBIO
PaBHOBO3MOXXHBIMU 9JIEMEHTAapHBIMU | KOMIIBIOTEPA.
COOBITUSIMUY. [IpoBoauTh M H3y4aThb OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMHU
COOBITUSIMM (C MCIIOJIb30BAaHMEM MOHET, WIPAIbHBIX KOCTEH, Ipyrux
MojieJiel) B X0JIe TPaKTUYECKON PabOTHI.
O0o0menne u | [IpeacraBnenne  ganHbix. OmnucarensHas | [IoBTOpATH M3ydyeHHOE U BBICTpauBaTh CUCTEMY 3HAHUI.
cUCTeMaTH3alus cTaTHCTHKa.  BeposTHocTh  ciywaiiHoro | PemiaTte 3amauM Ha OpeaCTaBI€HHWE W ONMCAHUE AAHHBIX C MOMOUIBIO
HU3y4EeHHOI0 COOBITHS. M3YYEHHBIX XapaKTEPUCTHK.

matepuaJa (5 u)

Pemath 3amaun Ha HaxXOXICHHE BEPOSTHOCTH CIy4alHOTO COOBITHS (B
paMKax U3y4eHHOTO0).




9 KJIACC

OO011e€e KOJIMUECTBO YacoB — 34 Jaca.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

IoBTOpenue (4 4)

IIpencraBnenne  nmaHHbIX.  OnmcarenbHas
CTaTUCTHUKA. BepositHOCTB CIIy4alHOTO
COOBITHS.

B meuenue yuebnoco 200a: mMoOHUMAaTh, NPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIIPUHUMATH (CIIyXO3PUTEIBHO M /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOI0 pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYID M TEPMHUHOJOTMYECKYIO
JEKCUKY, a TaKKe JEKCHKY IO OpraHu3aluu y4eOHOH MesTelbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Mcmnonb3oBarh NaKTHIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIATENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu kadicooi yuebOHOU uyemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOM3BOANUTH TEMATUYECKYIO U TEPMUHOJIOIMUECKYIO JIEKCUKY y4eOHOM
JVICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OpTaHU3aIuH YIeOHOH e TeTbHOCTH.
[ToBTOPATH N3yUEHHOE U BBICTPAUBATh CUCTEMY 3HAHHM.

Pemarp 3agaum Ha mpeAcTaBIE€HUE M OIMCAHUE JAHHBIX C IOMOILBIO
U3YyUYEHHBIX XapaKTEPUCTHUK.

Pemarp 3amaun Ha HaxoXIEHHE BEPOSTHOCTU ClydailHOro coObITus (B
paMKax M3y4eHHOIO).

BBenenue B TeopuUIo
rpagos (6 1)

HepeBo. CroiicTBa jaepeBa: €IWHCTBEHHOCTH
IyTH, CYLIECTBOBaHME BHUCSUYECH BEpIIUHBI,
CBSI3b MEXIY YHCIOM BEPUIMH W YHUCIIOM
pédep. IIpaBuio yMHOXKEHHUS.

OcBauBaTh NOHATUSA: 1epeBO Kak rpad 0e3 ukia, BUcayas BepuirnHa (JIUCT),
BETBb JIEPEBA, IIYTh B IEPEBE, TUAMETP JEpeBa.

N3yuate cBOMCTBa JepeBa: CyIIECTBOBAHME BUCAYEH  BEPIUMHBI,
€/IMHCTBEHHOCTb MYTU MEXIY JABYMS BEpPUIMHAMH, CBA3b MEXIY UYUCIOM
BEPIIUH U YHCIIOM pEOEp.

Pemrate 3a7aun Ha MOMCK M MepevyMCcIeHHUE MyTel B JepeBe, oNpeeeHne
yyclia BepIIH win pédep B aepeBe, 00X0]1 OMHApHOTO JEpeBa, B TOM YHCIIe
C IPUMEHEHHUEM IPABUJIa YMHOKEHHUSI.

Cuayuaiinble CcoOObITHS

(13 9)

[IpotuBomonoxkHoe coOwiTHe. Jlmarpamma
Diinepa. OObenuHEHWE U  TEpPEeCcEUCHHE
cobpiTuii. HecoBmectnsie coobiTust. ®opmyna
CIIOKEHUS BEPOSATHOCTEM. [IpaBuno
YMHOKEHHUSI BEPOSITHOCTEM. YcnoBHas

OcBanBaTh MOHATHUS: B3aUMHO TIPOTHBOTIONOKHBIE COOBITHS, ONIEPAITIH HAJT
COOBITHSIMH, O0BbETUHEHNE M TepeceueHue coObITHH, nuarpamMma OJilnepa
(Diinepa—Benna), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHS.

N3yyaTh TeOpeMbl O BEPOSITHOCTH OOBEAMHEHUS ABYX COOBITHH ((PopMysl
CJIOKEHHSI BEPOSITHOCTEH ).
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BEPOSATHOCTb. HezaBucumbie COOBITHSL.
[IpencraBienue Ci1ydailHOTO 3KCIEPUMEHTA B
BUJIC JIepeBa.

Pemarp 3amaum, B TOM 4HCIE TEKCTOBBIE 3a/layd Ha OINpeesieHue
BEPOSTHOCTEH OOBEIMHEHUS W TepecedyeHus: COOBITUH C IMOMOIIBIO
YUCJIOBOU MPSIMOH, Irarpamm Dijiepa, GopMyIIbl CII0KEHUS BEPOSTHOCTEH.
OcBauBaTh NOHATHS: NPABWIO YMHOXKEHUS BEPOSITHOCTEH, YCJIOBHAs
BEPOSATHOCTb, HE3aBUCUMBIE COOBITHUS AEPEBO CITyYaHOTO OMBITA.

W3yuaTh cBOiCTBa (OIpeesieH s ) HE3aBUCHMBIX COOBITHIA.

Pemartsb 3a1auu Ha onpe/iesieHre U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
Pematp 3amauM Ha IMOMCK BEpPOSITHOCTEM, B TOM 4YHCIIE YCIOBHBIX, C
HCIOJIb30BaHUEM JIepEeBa CIIYYallHOTO OIBITA.

DJIeMEeHTBbI
KOMOMHATOPUKH (6 )

Kombunaropuoe  mpaBuiio YMHOXKEHUS.
ITepecranoBku. @axrtopuan. CoyeraHus Hu
yucino coueranui. TpeyronpHuk [lackans.

[TpakTryeckas paboTta «Brruncnenue
BEPOSTHOCTEH c HCIIOJIb30BaHHEM
KOMOWHATOPHBIX ~ (DYHKIUH  3JIEKTPOHHBIX
TaOaUIY.

OcBauBaTth  TOHSTHSL: KOMOWHATOpHOE  TPaBWIO  YMHOXXEHUS,
YIIOPSIOYCHHAS T1apa, TPOilka 00BEKTOB, IIEPECTAHOBKA, (PAKTOPHAJ YUCIIA,
coYeTaHue, YHCII0 COYeTaHu, TpeyroabHuK [lackans.

Pemrate 3amaum  Ha MepevyUCICHHE  YIOPSIOYEHHBIX Map, TPOEK,
NEPEUNCIICHNE TIePECTAHOBOK M COYETAHMW DJIEMEHTOB Pa3IMYHBIX
MHOECTB.

Pemiate 3a1aun Ha MpUMEHEHHE YKCiIa COYETaHUM B alireOpe (CoKpaiéHHoe
yMHOXeHHe, 0uHOM HploTOHA).

Pemrate, mpuMeHssi KOMOMHATOPHKY, 3a7]a4l HA BEIYUCIICHHE BEPOSITHOCTEH,
B TOM 4YHCJIE C MOMOUIbIO 3JIEKTPOHHBIX TaOJHIl B XOJ€ MPAKTUYECKOM
paboTHI.

O06o00menue "

CHCTEeMATH3AIMSA
U3YYEHHOT0
matepuaJa (5 u)

DneMeHThl KOMOMHATOPUKH.
BeposiTHOCTB city4aitHOTO COOBITHSI.

[ToBTOPSATH N3YUEHHOE U BHICTPAaUBATh CUCTEMY 3HAHMIA.

Pemate 3amaum Ha mepeudncieHne KOMOWHaNM (YHUCiia TMepPecTaHOBOK,
YHClia COUeTaHUM ), Ha HAXOXK/IEHHE BEPOSTHOCTEH COOBITHI C MPUMEHEHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCIIOJIb30BaHNEM TpeyroyibHuKa [lackans.
Pemarp 3amaun Ha HaXOXJIEHHE BEPOATHOCTEH COOBITUH (B pamKax
W3Y4YEHHOT0).
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89

TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

IoBTOpenue (4 4)

OneMeHThl KOMOMHATOPUKH.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

B meuenue yuebnoco 200a: mMoOHUMAaTh, NPUMEHATH B CAMOCTOSITEIbHOMN
peun, BOCIPUHUMATH (CIYXO3pHUTEIbHO W/WIM Ha CIyX C y4ETOM YpOBHS
CIIyXOpEYEBOI0 pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTUYECKYID M TEPMHUHOJOTMYECKYIO
JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3allMd Yy4eOHOH JesTesIbHOCTH.
Bemonaate onernveckyro 3apsiaky. Mcnonb3oBaTh MaKTWIIBHYIO (YCTHO-
JIAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOIATENIbHOIO CPEZCTBA OOILICHUS.

Ilo oxonuanuu xadxxcooi yueOHolu uyemeepmu: BOCIPUHUMATb Ha CIyX U
BOCIIPOM3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY y4eOHOI
JMICIUTUIAHBL, @ TAKXKe JICKCHKY TI0 OPTaHU3aluU YIeOHOH e TeIbHOCTH.
[ToBTOPATH N3yUEHHOE U BBICTPAUBATh CUCTEMY 3HAHHM.

Pemarp 3amaum Ha TepeyUCIICHHEe KOMOWHAIMK (YUCIa TEPECTaHOBOK,
Yucia cCoueTaHMi), Ha HAXO0X1€HUE BEPOSITHOCTEH COOBITHI C MPUMEHEHUEM
KOMOMHATOPHKH, B TOM UHCJIE C UCIIOJIb30BaHUEM TpeyroyibHuKa [lackans.
Pemate 3amaum Ha HaxoXKJAEGHUE BEPOSTHOCTEH COOBITHMH (B pamkax
W3Y4YEHHOT0).

I'eomerpuueckas
BEPOSITHOCTH (4 4)

I'eomeTrpuueckass BeposATHOCTb. CirydalHBIN
BbIOOp TOYKM U3 (QUIYyphl Ha IUIOCKOCTH, U3
OTpE3Ka, U3 IyTU OKPYKHOCTH.

OcBanBath IOHSTHE FCOMeTqueCKOﬁ BEPOATHOCTH.

Pemats 3aJa4ud Ha HaXOXIACHHUEC BepOHTHOCTef/'I B OIIbITax, NpCACTaBUMBIX
KakK BLI60p TOYCK H3 MHOI'OYrOJIbHUKA, Kpyra, OTpE3Ka HWIIN OYyI'U
OKPYKHOCTH, YUCJIOBOI'O ITPOMCIKYTKaA.

HcnbpiTanns
Bepnyau (8 1)

Hcneitanne. VYcenex un  Heymada. Cepus
UCIIBITaHUHN 10 TepBOro ycmnexa. McnsltaHus
Bepuymnnu. BepositHocTu coObITHf B cepuun
ucneltanuil bepnymu. [Ipaktuueckas pabora
«McnpiTanus beprymm».

OcBauBaTh MOHATHSA: MCHBITAaHHE, JIEMEHTApHOE COOBITHE B MCIBITAHUU
(ycmex W Heynada), cepus HCHBITaHUM, HACTYIUIEHHWE IIEPBOrO ycrexa
(neymaum), cepus ucnbiTanuii bepaymm.

Pemarp 3amaum Ha HaxoXJIEHUE BEPOSTHOCTEH COOBITUH B cepuu
UCHBITAaHUN JI0 TIEPBOr0 ycmexa, B TOM YHCJe C MPUMEHEHHEM (OPMYIIbI
CYMMBI T€OMETPUYECKON IPOTPECCHUMN.
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Pematp 3a1aun Ha HaXOXKJIEHUE BEPOSITHOCTEH AIIEMEHTapHBIX COOBITHI B
CepUU UCTIbITAaHUN bepHyIUIM, Ha HAX0KIEHUE BEPOATHOCTH ONIPEAEIEHHOTO
YyyUCla YCIEX0B B CEpUM HCbITaHUNA bepHymn.

N3y4ath B X0/1€ IPaKTHIECKOH pabOTHI, B TOM YHCIIE C TOMOIIBIO IU(DPOBBIX
pEeCypcoB, CBOMCTBA BEPOATHOCTH B CEPUU MCIBITAHUI bepHysum.

Cay4yaiiHas BeJIMYMHA
(84)

CnydgaiiHasi BEIMYMHA M paclpelelieHue
BEPOATHOCTEW. MaTemaT4ecKoe OKUJaHue U
JUCIIepcus Cily4aiHOW BennuuHbl. [IpuMepsl
MaTEMaTHYECKOT O OKUJAHUS KaK
TEOPETUIECKOIO CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonaTne o0 3akoHe OOJBIIMX  YHUCEIL.
W3mepeHne BEpPOSTHOCTEM €  IOMOILBIO
yacToT. [IpuMeHeHne 3aKkoHa OOJIBIINX YUCEIL.

OcBouTh MOHATHS: ClydyallHas BEJIUYMHA, 3HAUCHUE CIYYaliHOW BEJIMYUHBI,
pacnpeeseHue BEpOSTHOCTEH.

N3ygars 1 00Ccyx1aTh IPUMEPHI AUCKPETHBIX U HETIPEPHIBHBIX CIyYaHbIX
BeJIMYMH (pOCT, BEC 4YeJIO BEKAa, YHCICHHOCTb HACENCHMs, JApyrue
MU3MEHYMBBIE BEIMUNHBI, PACCMOTPEHHBIE B KypCe€ CTaTUCTHKH ), MOJIETbHBIX
CllyyallHBIX BEJIMYMH, CBSI3aHHBIX CO CIy4YalHBIMHU OmbITaMH (OpocaHue
MOHETBI, UTPATILHOU KOCTH, CO CJIy4ailHbIM BBIOOPOM U T. II.).

OcBauBaTh NOHATUA: MAaTEMATUYECKOE OXKUJAHUE CIy4allHOW BEIMYMHBI
KAaK TEOPETHUYECKOE CpPEeIHEe 3HAYCHHE, NUCIEPCHs CIIy4YalHON BEJIIMYMHBI
KaK aHaJIOT IUCIEPCUH YMCIOBOI0 Habopa.

Pematp 3a7aun Ha BBIUKCIEHHE MAaTEMaTUUYECKOTO 0XKHIaHUS U JUCIIEPCUU
JUCKPETHOM CIIy4allHOM BEJIMYMHBI I10 33JaHHOMY PacIpelelIeHHIO, B TOM
YHCclie 3aJ1a4, CBA3aHHBIX CO CTPaXOBAaHUEM U JIOTEPESIMHU.

3HAKOMHUTBCA C MAaTEMAaTHYECKUM OKHJAHUEM MU JUCIEPCUEH HEKOTOPBIX
pacnpe/iesieHui, B TOM YHCIIe PAcIIpeieTICHUs CIIy4aiiHON BETMYHHBI «IHCII0
YCIIEXOB» B CEPUM HUCIIBITaHUN bepHymn.

N3ydarh yacToTy COOBITHS B MOBTOPSIIOIIMXCS CIyYalWHBIX OMNbBITaX Kak
CIIy4alHYIO BEJIMUUHY.

3HaKOMUTBCA C 3aKOHOM OoibmMX uucen (B ¢opme bepHymim): mpu
OOJIBIIIOM YHCIIE OTIBITOB YAaCTOTa COOBITHS OJIU3KA K €r0 BEPOSATHOCTH.
Pematsb 3a1aun Ha U3MepeHUE BEPOSTHOCTEHN C ITOMOIIBIO YacTOT.
OOGcyxaarh poib 3aKkoHa OOJBIIMX YUCET B OOOCHOBAHUU YAaCTOTHOTO
METO/1a U3MEPEHHSI BEPOSITHOCTEH.

OO6cyxaarh 3akoH OOJBIIMX YHCEN KakK MpPOSBIEHUE CTaTHCTHYECKOM
YCTOMYMBOCTH B M3MEHUUBBIX SIBICHUSX, POJIb 3aKOHA OOJIBIIUX YHCEN B
IIPUPOJE U B XKU3HU YEIOBEKA.

O0o0menue "
CHCTEeMAaTH3alus

OnucarenpHas
CIYy4ailiHOTO

[IpencraBienue
CTaTHCTHKA.

JTAHHBIX.
BepositHOCTB

[ToBTOPSATE N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMIA.
Pewrate 3a1a4u Ha IPEACTABICHUE U ONIMCAHUE JAHHBIX.
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HU3y4EHHOI0 COOBITHS. OneMeHThl ~ KOMOMHATOpUKH. | Pemath 3ajaun Ha HAaXOXJAE€HUE BEPOATHOCTEH COOBITHUIH, B TOM 4YHCIE B
martepuasa (10 u) CrnyualiHble BEJIMUMHBI U paclpeeieHusl. OIbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMM, BEPOSITHOCTEMN
00bEIMHEHUS U TIepeceyeHMsl COOBITUMN, BBIYMCIATh BEPOSITHOCTU B OIBITAX
C CEpUSIMU CIIYYalHBIX UCIBITAHUMN.







