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[Ipumepnass pabouass mnporpamma (manee Ilporpamma) mo ydeGHOMY
npeametry «Martemaruka» pazpaborana Ha ocHoBe PI'OC OOO, IlpumepHoit
porpamMMbl BOCIIMTAHMS C Y4ETOM paclpelelEHHBIX MO KjaccaM MPOBEPSIEMbIX
TpeboBaHMI K pe3ynbTaTam ocBoeHHs OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

HOACHUTEJBHASA 3AIINCKA

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

[IpumepHas pabouast mporpamMma Mo mMaTemaruke i oOyuaromuxcs 5—10
KJIaccoB  pa3zpaboraHa Ha  ocHoBe  DenepasbHOrO  rOCYJAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOI'O o011ero
oOpa3oBaHus ¢ YI4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, -TIPEBABISIEMBIX K
MaTeMaTHYeCKOMY OO0pa30BaHUIO, M TPAJAMIMA POCCUICKOTO 00pa3oBaHUS,
KOTOpBIE 00ecreunBaoT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIFOIIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHMs M CaMOpPa3BUTHS, a
TaK)K€ IEeJIOCTHOCTh OOIIEKYJbTYPHOTO, JMUYHOCTHOTO U TO3HABATEIHLHOTO
pa3BuTHs oOywaromuxcs. B paboueil mporpaMme ydTE€Hbl UAEH W MOJOKEHUS
Konunenmuu pa3Butus MaTeMaTiuueckoro oopasoanus B Poccutickoit @eneparum.

B snoxy uumdpoBoii TpaHchopmanmmum Bcex cdep UenoBEUECKON
JeATEIbHOCTH HEBO3MOKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MaTEeMaTUYECKOM TOATOTOBKH. YK€ B IIKOJE MaTEeMaTHKa CIYXHUT
OMOPHBIM TMPEIMETOM JIi W3YUYEHUS CMEXHBIX ITUCUUIUIMH, a TOCJE IIKOJIbI
peanbHO HEOOXOUMMOCTBIO CTAHOBUTCS HETIPEPBHIBHOE 00pa30oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil 00111€00pa30BaTEIbHONW MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTU4YecKoM. OJTO OOYCIOBJIEHO TEM, YTO B HAIM JHU PACTET YHCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHHEM MAaTeMaTHKU: U B
chepe PKOHOMHUKH, U B OH3HECe, U B TEXHOJOTHUYECKHX OOJACTAX, U JaKe B
rYMaHUTapHBIX cdepax. Takum o0pazoM, Kpyr oOydaromiuxcs, s KOTOPBIX
MaTeMaTUKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM, PACIIUPAETCS.

[IpakThueckass MOJE3HOCTh MAaTEMAaTUKU OOYyCIIOBJIEHA TEM, UTO ¢
npeaMeTOoM  SIBISIOTCS  (pyHJAaMEHTalbHbIE  CTPYKTYpPhl  HAIllET0  MHpA:
MPOCTPAHCTBEHHbIC (OPMBI M KOJIMYECTBEHHBIE OTHOIIECHUSI OT MPOCTEHUIIMX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIbITE, JO JOCTAaTOYHO  CJOXKHBIX,
HEOOXOJMMBIX JJIsI Pa3BUTHS HAYyYHBIX W TPUKIAIHBIX HACH. be3 KOHKpETHBIX
MaTeMaTHYECKUX 3HAHUW 3aTPYJHEHO IMOHMMAaHWE NPUHIMIIOB YCTPOMCTBAa U
UCIIOJB30BaHUS  COBPEMEHHOM TEXHUKH, BOCIPHUSATHE W  HUHTEpHpeTanus
pa3HOOOpa3HOW COIMAIBHOW, HKOHOMHYECKOW, TMOMUTHYECKOW HWH(OpMaIuy,
Manod(pdexkTuBHA TOBCEIHEBHAS MPAKTUYECKas JIEATeNbHOCTh. Kaxmomy
YEJIOBEKY B CBOEH JKU3HM TPUXOJUTCS BBIMNOJHITh PAaCUEThl M COCTABIATH
QITOPUTMBI, HAXOJUTh W TPUMEHATh (OPMYJBI, BIAACTh MPAKTUYECCKUMHU
npuéMaMu TEOMETPUUECKUX H3MEPEHUN WU TIOCTPOCHHM, YHTAaTh WH(OPMAIIHIO,
MPEACTABIICHHYI0O B BHJE€ TaOJWIl, AWarpaMM U TpaduKOB, XUTh B YCIOBUAX
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HEOMpPeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIM XapaKTep CIydallHbIX COOBITHH.

OnHOBpEMEHHO C pacuupeHreM cdep NpUMEHEHUsT MaTeMaTUKU B
COBpPEMEHHOM 0011ecTBe BCE 0oJjiee BaXKHBIM CTAaHOBUTCS MATEMAaTHUYECKUN CTHIIb
MBIIUICHUS, MPOSABJSIIOIINANCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. B
MPOIIECCE M3YYEHUsS MATEMATUKU B apceHal MPUEMOB M METOJIOB MBILIUICHUS
YyeJloBeKa €CTECTBEHHBIM O00pa3oM  BKJIIOYAIOTCS HWHAYKUIUS W JEAYyKIus,
0000IIeHHe U KOHKpPETH3allds, aHallu3 M CHUHTE3, KiIaccupukauus W
cucrtemarusanus, aoctparupoBaHue U aHaiorus. OOBEKThl MaTEMATHYECKUX
YMO3aKJIIOUCHH, TMpaBUja UX KOHCTPYUPOBAHMUS PACKPHIBAIOT MEXAHU3M
JOTHYECKHX TMOCTPOEHUI, CIHOCOOCTBYIOT BBIPAOOTKE yMEHHUs (OpPMYIHUPOBATH,
O00OCHOBBIBaTh M JOKa3bIBaTh CYXJIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE
MbllUIeHHE. Benymass ponb NOpUHAIICKUT MaTeMaTUKe U B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMITOHEHTHI MBIIIJIEHUS U BOCIUTAHUU YMEHUU JE€WCTBOBAThH
10 3aJaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATH W3BECTHBIE U KOHCTPYHPOBATh
HOBbIE. B mporiecce penienus 3ajau — OCHOBOW y4eOHOH AesITENbHOCTH Ha YpOKax
MaT€MaTUKH — Ppa3BUBAIOTCA TaK)KE€ TBOpPYECKAass M NPHUKIANHAS CTOPOHBI
MBIIIJICHUS.

OOyueHne mareMaTuke JAET BO3MOXKHOCTb pa3BUBaTh Yy OOy4YarOIIHXCS
TOUHYIO0, pallMOHAJIbHYI0 U MH(GOPMAaTUBHYIO peyb, YMEHHE OTOMpaTh Hauboiee
HOJIXOJSIINE SI3bIKOBBIE, CHMBOJIMUECKUE, FpapuuecKrue CpeacTBa sl BbIPAKEHUS
CYKJI€HUI U HATJIAIHOTO UX MPEJCTaBICHUS.

HeoOxoaumMbiM ~ KOMIIOHEHTOM  OOLIEH  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISIETCS  OoOIlee  3HAKOMCTBO C  METOJaMHM  TO3HAHUSA
JNENUCTBUTEILHOCTH, MPEJICTABICHUE O MpEAMETEe W METOoAax MaTeMaTHUKH, HX
OTIIMYMI OT METOJOB JIPYTMX €CTECTBEHHBIX M T'YMAaHHMTApHBIX HaykK, 00
OCOOEHHOCTSIX MPUMEHEHUS MAaTEMATUKH ISl PEIICHHS] HAYYHBIX W MPUKIATHBIX
3agad. Takum oOpa3zom, mMaTemaruyeckoe oOpa3oBaHHE BHOCHT CBOM BKJaa B
dbopmupoBaHue 001IeH KyIbTYphI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU Takke CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
4eJIOBEKa, MOHMMAHUIO KPacoThl M M3SLIECTBA MAaTEMaTHYECKUX PaCCYKICHHM,
BOCHIPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPUH.

esan u3yyenus yyeOHoro npeamera «MaremaTuka»

[IpuopureTHbIMU 1ENISIMU 00yUeHUs MaTemMaThke B 5—10 kiaccax sBISIFOTCS:

(dbopMHpOBaHKE LIEHTPAIBHBIX MATEMATUYECKUX MOHATUH (YHUCII0, BEJIMUMHA,
reoMeTpUIeCcKast durypa, NepeMeHHas, BEPOSITHOCTb, dbyHKITHUN),
00€eCleynBaOIINX MPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTeMaTH4YE€CKOro
oOpa3oBaHus 00yYaIOIIUXCS;

MOJIBEJICHUE O0YyYaroIMXcs Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOIIEr0o MUpa, MOHWUMAHHE MATEMaTHKU Kak
4yacTH 00IIEeH KyJIbTyphl YEIOBEUECTBA,

pa3BUTHE WHTEIUIEKTYyalbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydarommxcs,
NO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHH, KPUTHYHOCTH
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MBIIUIEHUS, UHTEpPECA K U3YUEHUIO0 MaTEMAaTHUKH;

(opMupoBanue (yHKIIMOHAJIBHOW MaTEMaTHYECKON IPaMOTHOCTU: YMEHMS
pacrmo3HaBaThb  HIPOSIBJICHHS ~ MATEMaTHUYECKUX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B pEajbHBIX KU3HEHHBIX CUTYalUsX U MPU U3YYEHUH IPYTUX
y4€OHBIX MPEAMETOB, MPOSIBICHHUA 3aBUCUMOCTEMl U  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh X HA SI3bIKE MATEMATUKU U CO3/1aBaThb MaTEMATUYECKHUE MOJEIIH,
IPUMEHATh OCBOEHHBIM MaTeMAaTUYECKUHM ammapar s pelIeHHs IpPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPIPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pE3YJIbTATHI.

OcCHOBHBIE JTMHUM COAEpKaHUs Kypca MmatemaTuku B 5—10 knaccax: «Hucna
U BBIUHCICHUD», «AnreOpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue (UIypbl U HX
CBOMCTBa», «VI3MepeHne TreoMeTpHUYEeCKUX BEIMYHUHY»), «BeposSTHOCTh U
CTaTUCTHKa». J[aHHBIC JIMHUU PAa3BUBAIOTCS NApAJIIENBbHO, KaXK/1asi B COOTBETCTBUN
C COOCTBEHHOM JIOTHMKOM, OJHAKO HE HE3aBHUCHUMO OJIHa OT JAPYroi, a B TECHOM
KOHTaKkTe M B3aumozeiictBuu. Kpome 53TOro, ux OObEIUHSET JIOTHYeCKas
COCTaBJISIIOLIAs, TPAJAMLIMOHHO IPHUCYIAsi MAaT€MAaTHKE W IPOHU3BIBAIOLIAs BCE
MaTeMaTHUeCKUe Kypchbl U cojepkarenbHble JUHUU. CQPopMyIupOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTE€ OCHOBHOI'O OOLIETO
oOpa3oBaHMsI TpeOOBaHUE «YMETh OIEPUPOBATh NOHATUAMHU: ONPEIEIICHUE,
aKcHoOMa, TeopeMa, JI0Ka3aTelIbCTBO; YMEHHE PAaCIIO3HABATh MUCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPULIAHUS BBICKA3bIBAHMI» OTHOCHTCS KO BCEM KypcaMm, a (opmMupoBaHue
JIOTUYECKUX YMEHHMH pachpenensiercss Mo BceM rojaM OOyYeHHs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3yJibTaTaMm
ocBoeHust [IpumepHoit pabouell mporpaMMbl, paclpenea€éHHbIM [0 ToJaM
o0y4eHHUs, CTPYKTYPHPOBAHO TaKuM 00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM O0ydarolurecs: o0pamaiuch HEOJHOKPATHO, YTOObBI
OBJIAJICHAE MAaTE€MaTUYECKHUMM IIOHSATHSAMM M HABBIKAMHM  OCYIIECTBIISUIOCH
NOCNeA0BaTeAbHO M TOCTyHaTreapbHO, C  COOJIOAEHMEM  IpUHLUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY
MaTEeMaTHYECKUX NPEICTaBICHUNA OOyJarolMXcs, pacliupsisi U yriyomss eé,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

IpyHUMDBI peajn3anuy NPUMEPHON a1aTHPOBAHHOM padouei
NporpaMMmblI

[Ipu peanuzanuu npuHnuna gupdepeHIMPOBAaHHOTO (MHINBUAYATIHHOIO)
noaxoja B o0ydeHun Marematuke ydamuxcsi ¢ HOJA HeoOXoauMo y4HTHIBATh
YPOBEHb Pa3BUTHUSl y HUX MaHyaJbHBIX HAaBBIKOB. YUHUTENb B Ipolecce o0ydeHus
ONpEAENsieT BO3MOXKHOCTH YyYaIIMXCS BBIMOJHITH IHUCbMEHHBIE  PalOOTHI,
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MOJIb30BATHCS MAaTEMAaTHUYECKUMH HWHCTPYMEHTAMH B TPOIECCE TMOCTPOSHUS
reoMeTpudYecKkux (Uryp U U3MEpUTEIbHBIX omepanuil. Tak ke B mporecce
OoOy4eHHs] MaTeMaTHKe, YYUTEII0 HEOOXOJUMO YUUTHIBATH YPOBEHb U KAYECTBO
pa3BUTHE YCTHOM peud ywammxcs. [Ipu HegocTaTrodyHOM YpPOBHE €€ pa3BUTHUSA
HEOOXOJMMO HCIOJb30BaTh TaKUE METOJbI TEKYIIEr0 M MPOMEXYTOYHOTO
KOHTPOJISI 3HAaHUM  ydaluxcs, KOTOpble Obl OOBEKTUBHO  IOKAa3bIBAIU
pe3yIbTAaTUBHOCTh MX O0Oy4eHHs. BkitoueHus 0Oyyarolmuxcsi B TPOEKTHYIO U
y4e0HO-UCCIEeIOBATENIbCKYIO  JI€ATEIbHOCTh, MPOBEICHUS  HAOMIOJACHUH U
OKCIIEPUMEHTOB, B TOM YHCJI€ C HCIOJIB30BaHUEM YYEOHOro JIabopaTOPHOTO
obopynoBaHusi, IUGPOBOTO (IEKTPOHHOTO) H TPAAUIIMOHHOTO H3MEPECHHUS,
BKJIIOYasi ~ OMpEACNICHUE  MECTOHAXOXKJEHHWs, BUPTYAIbHBIX JabopaTopui,
BCIIIECTBCHHBIX W BHUPTYAIbHO-HATJIIIHBIX MOJCIICH, W KOJUICKIIMH OCHOBHBIX
MaTEeMaTHYECKHX 00BEKTOB.

OOyuarompecss C JBUTATEIbHBIMU HAPYIICHUSIMA  HCHBITHIBAIOT — PSIJT
TPYJIHOCTEHl B Tpoiecce oOOydeHHs MaTeMaTuke. MOTOpHbIE HapyIlIeHUs
OTPaHUYMBAIOT  CIIOCOOHOCTH K  OCBOCHHMIO  MPEAMETHO  MPaKTUYECKOU
JESATEIbHOCTH. DTO MPHUBOJUT K TOMY, YTO (POpMUPYIOIIMECS 3HAHUS U HABBIKU
SIBJISIOTCSI HETIPOYHBIMU, TTOBEPXHOCTHBIMU, (PparMeHTapHBIMU, HE CBSI3aHHBIMU B
enuHyto  cucremy.  OOHapyKMBAalOTCA  TPYAHOCTH B (opmMupoBaHHUH
MPOCTPAHCTBEHHBIX M BPEMEHHBIX IMPEACTABICHUM, CUETHBIX Olepalui, padbore ¢
TETpaablo, YYEOHHUKOM, CIIOCO0AaX 3aluCh NPUMEPOB B CTOJIOMK, COOJIOJIEHHEM
oporpaduueckoro pexuma.

Ha ypokax marematuku, yudammecs ¢ HOJIA wucnbIThIBalOT OCOOEHHBIE
TPYAHOCTH TIPH BHITIOJTHEHUH PUCYHKOB, YEPTEKEH, rpauKOB, TaK KaK UM TPYTHO
OJTHOBPEMEHHO JiepKaTh KapaHAalml W JHUHEHKY, MOATOMY WM 0053aTelbHO
TpedyeTcsi MOMOIb B3pocioro (yuurens, accuctenta). O6ydaromemycs ¢ HOJA
ObIBaeT MpoIe HAKATUEM KJIABUII BBITIOJIHUTH YEPTEXK HA KOMITBIOTEPE, YEM ATO
cAenaTh ¢ MOMOIIbIO KapaHaama u guHeliku. Ooyyaromumes ¢ HOIA noctatodHo
TSDKEJI0O OCBaWBaTh BBOJI MAaTEMaTHYECKUX CHMBOJIOB, HAIIPUMEp, OOBIKHOBEHHBIX
TpoOeii.

Ecnmu y yuwamerocs ecth HapyiieHus (GyHKIUNA PYK, TO T€OMETPUUYECKHI
MaTepragl MOXHO pacCMaTpuBaTh 0030pHO, 3aJa4yM, CBSI3AHHBIE C MOCTPOCHUEM,
MponmycTuTh. BupryanbHas mabopatopusi MO MaTeMaTWKe, Hampumep, Ha
miathopme MOII (POII) naer oOydaronuMcsi BO3MOXKHOCTH — BBITIOHSTH
MOCTPOCHNE TEOMETPUUECKHUX (PUTYp Ha MIOCKOCTH U B IPOCTPAHCTBE, paboTaTh C
KOOPAMHATHON TMJIOCKOCThIO. bombiioe BHHUMaHMEe HEOOXOAMMO oOpamiath Ha
MPAKTUYECKYIO HAINPaBJICHHOCTh 00yUYEHHUs MaTeMaTHKE, a UMEHHO: a) U3MEpPCHHUE
NEPUMETPOB M ILIOMAAeH; O) BBIYMCIHMTEIBHBIC HAaBBIKM, B TOM YHCIE H C
MIOMOIIBIO KaJIBKYJISATOPA.

OpnHoii u3 ocodenHnocteit padotsl ¢ yuanumucsa ¢ HOJIA saBnsiercst To, 4To
UM He0oOXOoAuMO OOJIbIlIe BPEMEHH Jisi BBITIOJIHCHMS 3aJaHU, YeM 370POBBIM
OOyYaroIIMMCs, TIOATOMY JUIsl KOHTPOJIS 3HAHWU JIydIlle UCIIOJIh30BaTh 3aJa4d Ha
TOTOBBIX YEPTEXKax, 3a/Jaud, B KOTOPBIX YK€ HAINEYaTaHO YCJIOBHUE WM HA4ayio
perieHusi, a OOydJaroIMMCsl OCTa&TCs €ro TOJbKO 3aKOHUYUTH WJIM BBHITIOJHUTH
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TEeCTOBbIC 3amaHus. [lepen KOHTPOJBHBIMH pabOTaMu HEOOXOIUMO MPOBOJIUTH
o0o01aIme ypoku no teme, Tak kak y odyvatounuxcs ¢ HOJIA ormeuarorcs
HEJIOCTaTKU pPAa3BUTUSA MaMsITH, OCOOEHHO KpaTKoBpeMeHHOU. (ObOoOiaroiue
YPOKH JAIOT BO3MOXHOCTh CKOHIICHTPUPOBaTh BHUMAaHUE Ha OCHOBHBIX
YIPaKHEHUSIX, BBEJICHHBIX B KOHTPOJIbHYIO paboTy.

XapakTepucTHKA 0CO0bIX 00pa3oBaTe/ILHbIX NOTPeOHOCTEH
odyuaromuxcs ¢ HOJA

OcoObie 0Opa3oBaTenbHbIE TOTPEOHOCTH Y O0O0YYAIOMIMXCS ¢ HAPYUICHUSIMH
OTIOPHO-JBUTATEIFHOTO  ammapaTa 3aJafoTcs  CIenu(PUKON  JBUTATEIHHBIX
HapylIeHUuH, a Takke CHeuuPuKod HapyIICHUS TCUXUYECKOTO pa3BUTHS, U
OMPENICNAIOT 0COOYI0 JIOTHMKY MOCTPOEHUs yueOHoro mpoiiecca. Hapsany ¢ stum
MOXXHO BBIJICIUTh OCOOBIC IO CBOEMY XapakKTepy MNOTpeOHOCTH B OOYyYCHHUU
MaTeMaTHKe, CBOMCTBeHHBIC BceM obyuarommmcs ¢ HOJIA:

- HEOOXOJIMMO HCIIOJIb30BaHUE CIEIUAIBHBIX METOJIOB, NMPUEMOB U
cpeacTB oOydeHus (B TOM 4YHCJIE CHCIUATU3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHUCTUBHBIX TEXHOJIOTHH), 00CCIEUMBAIOIINX PEATU3ANIO0 «OOXOJHBIX ITyTE»
00yYeHHs; MCIIOJIb30BAHUE BUPTYyAIbHON MaTeMaTHUYECKOHN 1ab0paToOpuu.

- HarJs/IHO-/ICICTBEHHBIH, MPEIMETHO-TIPAKTUYECKUM XapakTep
oOy4yeHHs MaTeMaTUKE W YIPOIIEHHWE CUCTEMbl Y4eOHO-TIO3HABATEIBHBIX 3ajady,
peliaeMbIX B Iipoiiecce o0ydeHus;

- CIIeUAIBHOE oOydeHue «TEPEHOCY» c(hopMHUPOBAHHBIX
MAaTEMATUYECKUX 3HAHWA M YMEHUU B HOBBIE CUTyallMd B3aUMOJCHCTBUS C
JICUCTBUTEILHOCTHIO;

- CrielMalibHasi TOMOIbL B Pa3BUTHM BO3MOXXHOCTEH BepOaabHOU U
HeBepOaTbHONM KOMMYHHUKAITUU HA ypOKaX MaTEMaTHUKH;

- KOPPEKIIUS TMPOU3HOCUTEIILHON CTOPOHBI pPEUYM; OCBOCHUE YMEHUS
HCIMOJIb30BaTh PEYb MO BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYAIUH;

- obecrieyeHue 0co00i MPOCTPAHCTBEHHONW M BPEMEHHOM OpraHu3aIiu
o0pa3oBaTenbHOM Cpebl;

- MaKCHMAaJIbHOE pacIIupeHrue oO0pa3oBaTeIbHOTO TPOCTPAHCTBA —
BBIXOJT 3a Tpeneiabl  00pa3oBaTENbHOTO  YUPSXKACHHS TMPU  PEIICHUU
MaTeMaTUYECKHUX 3a7a4 U BBITIOJIHEHUH TIPOCKTHBIX padoT.

— UCIIOJIB30BaTh AJTOPUTMbI JIEUCTBUN TIPU PEIICHUU O0YYaroIIUMU C
HOJIA omnpeneneHHbIX TUMOB MATEMATHUYECKUX 3a]a4, B TOM YHCJIE B MPOIECCE
BBITIOJTHEHUS CAMOCTOSITEILHBIX PadoT.

MecTo npeamera B y4eOHOM IJIaHe
B cootBerctBUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJaPTOM  OCHOBHOro  o0miero oOpa3oBaHHMs ~ MaTeMaTUKa  SIBISIETCS
00si3aTebHBIM MPEAMETOM Ha JaHHOM YpoBHE oOpaszoBanus. B 5-10 kmaccax
yueOHbIN mpeaMeT «MareMaTuka» TPaJUuIMOHHO U3yYaeTcsl B paMKaXxX CIEAYIOIINX
yueOHBIX KypcoB: B 5—6 kmaccax — Kypca «Marematuka», B 7—10 kimaccax —
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KypcoB «Aunrebpa» u «l'eomerpusi». Hacrosimeld mporpaMMoil BBOAWUTCSA
CaMOCTOSITENIbHBIM yueOHBIN Kypc «BeposSTHOCTb U CTATUCTUKAY.

Temarnueckoe mMIaHUPOBAHUE YYEOHBIX KypcOB UM PEKOMEHIYEMOe
pacnpeneneHue  ydyeOHOro  BpPEMEHM  JUIsl  M3Y4YEHUS  OTHCNIBHBIX  TEM,
IpeJIOKEHHbIE B HACTOSILEH MPOrpaMMe, HaJl0 paccMaTpuBaTh Kak MPUMEPHbIE
OpPUEHTHPHI B MOMOILIb COCTABUTEIIO ABTOPCKOM pabouell mporpamMmsl M MPEXIe
BCEr0 yuuTeNno. ABTOp paboyeil mporpaMMbl BIPABE YBEIMUUTh WIM YMEHBIIUTh
NPEI0KEHHOE YUCIIO YYeOHBIX YaCOB HA TEMY, YTOOBI YIiyOUTHCS B TEMATHKY, B
OoJbIlIel CTETeHN 3aMHTEPECOBABIIYIO 00YYaIONINXCA, UM HAIPAaBUTh YCHINS Ha
IPEOAOJICHHUE 3aTpyJHEHUH. JIONyCTUMO TaKXKe JOKAJIBHOE MepepaclpeeIcHue U
NEPECTAHOBKA 3JIEMEHTOB COJAECPKAHUS BHYTPU JAHHOTO KJIacca WM BHYTPHU BCETO
Kypca npu HeoOxoauMocTH. KonnuecTBo mpoBepOoUHBIX padOT (TeMaTHUYECKUN U
UTOTOBBII KOHTPOJIb KadecTBAa YCBOECHHS YYEOHOro Marepuana) W UX THUI
(caMoCTOATENbHBIE U KOHTPOJIbHBIE PaOOThl, TECThI) OCTAIOTCS HA YCMOTpPEHHE
yuutens. Taxxke yduTenab BIpaBe YBEIUYUTh WIM YMEHBLIUTh YHUCIO Y4E€OHBIX
4yacoB, OTBeAEHHbIX B IlpuMmepHoil pabouell mporpaMMe Ha 00001I€HuE,
NOBTOPEHHUE, -CUCTEMATHU3allMI0 3HAHUW oOydarommxcs. EAMHCTBEHHBIM, HO
OPUHLMINAIBHO Ba)XXKHBIM KpPUTEPHUEM, SIBISIETCS JOCTH)KEHHE PpEe3ylbTaToOB
oOyueHus, yKa3aHHBIX B HACTOSIIEW MpPOrpaMMe Ha KOHEI YPOBHS OCHOBHOTO
oO1iero oOpa3oBaHusI.

Conepxxanue ywyeOHoro mnpenmera «Maremarnkay, NpPEICTABIEHHOE B
[IpumepHO amanTupoBaHHON paboueil nporpamme, coorBeTcTBYeT @I'OC OO0,
[IpumepHOli OCHOBHOW 00pa3OBaTENbHONM MPOrpaMMe€ OCHOBHOIO  OOIIEro
00pa30BaHUs C YYETOM MPOJIOHTALIMH HA OAUH TOJ.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O
HPEAMETA «<MATEMATHKA» HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30OBAHUA

OcBoenue yueOHOro mpeamera «MaTeMaThka» JOJMAKHO OOecreurnBaTh
JOCTH)KEHHE Ha YpPOBHE OCHOBHOIO 0OIIEro 00pa3oBaHUs — CIEAYIOIIMX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE Pe3yJIbTAThI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepU3yrTC:

IMaTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHWEM HMHTEpeca K MPOLUIOMY HW HACTOSIIEMY POCCUHUCKOU
MAaTEMATUKH, L[EHHOCTHbIM OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAaHUIO 3TUX
JOCTIKCHHUM B IPYTUX HayKaxX W MPUKIAAHBIX cepax.

I'paxxpanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEHN IpayKJaHUHA U pealn3aluu ero
npaB, TMPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOILEAYyp TPa)xJIaHCKOTo oOiiecTBa (BbIOOPHI,
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OTIPOCHI U TIp.); TOTOBHOCTHIO K OOCYXACHHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM JOCTHXKEHUW HayKd, OCO3HAaHMEM Ba)KHOCTHU
MOPAJILHO-3THYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO.

TpynoBoe BociuTaHue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B pELICHUWU MPAKTUYECKUX 3a]ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEW >KMU3HM IJIsl YCHEIMIHOM MNpodeccruoHaIbHOM
JESTEIbHOCTH M DPAa3BUTHEM HEOOXOTUMBIX YMEHHM; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

JcTeTH4YecKoe BOCIIUTAHUeE:

CHOCOOHOCTBIO K HMOIMOHAIIBHOMY H©  3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEHICHHH, PacCyXICHUW; YMEHHIO BHUIETbH
MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOTO IO3HAHMS:

OpUEHTAllMEe B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpECTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKOM HayKu Kak c(epbl 4YeIoBeuUeCKOn
JeSATEILHOCTH, JTANoOB €€ Pa3BUTHUS U 3HAYUMOCTH JJISl PA3BUTUS LUBHIM3AIUY;
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMAaTHUYECKOW KyJbTYpOW Kak CpPEJCTBOM
MO3HAHUS MHpPA; OBJAJCHHEM TNPOCTEHIIMMU HaBBIKAMH HCCIEI0BATEIbCKON
NEeSATETbHOCTH.

®dusuyeckoe BocNUTaHue, (opMuUpoOBaHHE KYJIbTYPbl 310POBbSI M
IMOLMOHAIBHOIO 0J1ATONOTy YU

TOTOBHOCTHIO TPHUMEHSITh MaTeMaTHYEeCKHE 3HAHHWA B HWHTEpEcax CBOETO
3I0pPOBbsl, BEIEHMS  3J0pOBOro  oOpa3a JKU3HU  (340POBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXA, peryisipHas Gundeckas
aKTUBHOCTD); C(OPMUPOBAHHOCTHIO HaBbIKa pedJIECKCUU, MPU3HAHUEM CBOETO
mpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYyroro 4eaoBeka.

JKOJIOTHYECKOe BOCIIUTAHHUE:

OpHEHTallMel Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM I pelieHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpY’Kalolled cpeabl, IJIaHUPOBAaHUS TOCTYNKOB U
OLIEHKM WX BO3MOXHBIX IOCIEIACTBUI Ui OKpYXaroulel cpenbl; OCO3HaAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIEM U IMyTeH UX perieHusl.

JInuHoCTHBIE pe3yJIbTaThbl, o0ecrieyuBarone ajanTanuio
o0ydaouerocss K HM3MEHSINUMCH YCJIOBUSIM CONUAJILHON M NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NESTEIBHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOIUMOCTBhIO B (OPMHpPOBAHMHM HOBBIX 3HAaHUH, B TOM YHCIIE
(bopMynupoBaTh UIEH, TOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHCTIE
paHee HE U3BECTHBIX, OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUM U
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KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI3OB, TPEOYIOUNA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (OPMYIHpPOBATH M OILEHUBATH PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

MeTanpeaMeTHbie pe3yJbTaThl

MeramnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO IpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM VHUBEPCAIbHLIMU
NO3HAGAMENbHBIMU  OCUCBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUGHHIMU
0eucmeusMu U YHUBEPCAIbHLIMU PeZYIAMUGHBIMU OeliCMBUSIMU.

1)  Vuueepcanvnvie  no3znasamenwvmvlie  Oelicmeus — obecneyusarom
dopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00YyUalowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJyCcaowe2o  Mupa,  NpuMeHeHue  JO0SUYECKUX,
ucciedo8amenbCKux onepayuil, ymenull pabomams ¢ ungopmayuet).

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTE€PU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUM MEXKIy MOHATUAMH, (POPMYIUPOBATH
OTIpeICICHUS MOHSITUM; yCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HAK
Kiaccu(ukanuy, OCHOBaHUS it OOOOUIEHUST U CpaBHEHUS, KpPUTEPUU
MIPOBOIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBIIATH ~ MAaTEMAaTHUECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npoTUBOpeYrs B (GaKTax, JaHHBIX, HAOTIOJCHUSX M YTBEPKIACHUSIX; MPEIIaraTh
KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPCUHIA;

JienaTh BBIBOJABI C HWCIIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUSHH 110 aHAJIOTHH;

pazOupaTh I0Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSAMBIC U OT
MPOTUBHOTO), TMPOBOAUTH CAMOCTOSITENIBHO  HECJIOXKHBIE  JOKA3aTeIhCTBa
MaTeMaTu4ecKux (pakToB, BBHICTPAUBATh apryMEHTAIIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOMpPATh CMOCO0 perieHus yuyeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh Hauboyiee TMOAXOASIMMK ¢  y4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKUA WHCTPYMEHT TTO3HAHUS;
dbopMyaMpoBaTh  BONPOCHI,  (DUKCUPYIOIIME NPOTUBOpeuHe, Mpodiemy,
CaMOCTOSTEIILHO YCTaHABJIMBATh MCKOMOE M JaHHOE, (hOPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHCHUE;

MPOBOJUTH 1O CAMOCTOSITEIHHO COCTaBJICHHOMY TUTAHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIIOE HCCICJOBAaHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

CaMOCTOATENLHO (POPMYyIIUPOBATH 000OIIEHUS U BBIBOJBI 1O Pe3yJIbTaTaM
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NPOBEAEHHOTO  HAONIONIEHUs, UCCIEIOBAHMs, OLEHUBATh JIOCTOBEPHOCTDH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh

MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.
Pabora ¢ unpopmaumeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(OpMaIUu, IaHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3HPOBATh W HMHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOUpaTh GopMy TpeAcTaBieHUs HHDOpMAMM U WUTIOCTPUPOBATH
peliaeMble  3aJaud  CXeMaMH, JuarpaMMaMid, HWHOM Trpadukod © uX
KOMOHMHAIIMSIMU;

OLICHWBATh HAAEKHOCTH WH(GOPMALMU TIO0 KPUTEPUSAM, MPEI0KCHHBIM
YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

2)  VHuuseepcanvnvle KomMMyHukamueHwvle Oelicmeus — 0Oecnedusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.
OO0menne:

BOCIPUHUMATh U (OPMYyJIUPOBATh CYXKIEHHS B COOTBETCTBHUH C
YCIOBUSIMU U LEJISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY
3peHHUs B YCTHBIX (MPU HAIUYUU BO3MOXKHOCTH) U TUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XOJy peIIeHUs 3aJadd, KOMMEHTHPOBATh MONyYEHHBIN
pe3ynbTar;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1aeMOM TEMBI,
npoOiemMbl, pemaeMoil 3aJay, BBICKAa3bIBaTh WJEH, HAIEJICHHbIE HAa IOMCK
pEIIIeHUs; COMOCTABIATH CBOM CYXACHHS C CYXICHUSMHU JIPYTHUX YYaCTHHKOB
auainora, oOHapy>KMBaTh Pa3MuMe U CXOJCTBO IMO3UIIMMA; B KOPPEKTHOU popme
(GbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

OpEJICTaBIsATh  pe3yJNbTaThl  pEeUIeHHs  3aJayd,  SKCIIEpUMEHTAa,
UCCIIEIOBaHMSI, MIPOEKTA; CAMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIJICHUS C
yu€TOM 3a/ay MPEe3CHTAlUH, OCOOCHHOCTEH ayIUTOPHUM W WHAMBHUIYaJbHBIX
BO3MOKHOCTEM.

CoTpyaHu4ecTBo:

NOHMMAaTh W HCIOJb30BaTh  MPEUMYLIECTBA  KOMAaHIHOW U
WHINBUAYAIbHON pabOThl MPU pEIIeHWH YYeOHBIX MAaTeMaTHYEeCKHX 3ajady;
NPUHUMATH IIeJb COBMECTHOW JCSTENbHOCTH, IUIAHUPOBATh OPTraHU3aINIo
COBMECTHOM paboThl, pacrpeAeisaTh BUAbI padOT, TOrOBAPUBATHCS, O0OCYKIATh
MIPOIIECC U Pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (0OCyxIeHus, OoOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI H [p.); BBITIOJHSATH CBOK YacTh padOTHl U
KOOPAMHUPOBATh CBOM JEWUCTBUS C IPYTMMH 4J€HAaMH KOMAaHJbl; OLIEHHWBATbH
KayeCTBO CBOEro BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aMMOJCHCTBHUSL.

3) Vuusepcanvnvie  pezynamuenvle  Oeticmeusi obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
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Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIATH IJIaH, AITOPUTM PEIICHUS 3aa4yu (MU €ro
4acTh), BBIOMPATH CINOCOO pEHIeHHs C Y4YETOM HMEIOMIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapHAHThI
pelieHnii ¢ yaéToM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb:

BIAJETh CIOCO0AMU  CaMOMNPOBEPKH, CAMOKOHTPOJSL Ipoliecca U
pe3yapTara peleHnsl MaTEMaTHIECKOM 3a/1a4u;

IIPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTb IPH PEIICHUH
3aJl1auyv, BHOCUTh KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIU
U YCJOBHUSIM, OOBSCHATH NPHYMUHBI JIOCTHOKEHUS WM HEJIOCTHUKEHUS IIEJIH,
HAXOAUTh OIIUOKY, 1aBaTh OLICHKY NPHUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yabTaThl

[IpeameTHbie pe3ynbTaThl ocBoeHus: [IpuMepHoil pabGoueil mporpaMMsbl 1O
MaTeMaTUKe TMpPeACTaBICHbl MO ToJaM OOydYeHHs B CIEIYIONIUX paszjenax
IporpaMMbl B paMKax OTACNIBHBIX KypCOB: B 5—6 Kiaccax — Kypca «MareMatukay,
B 7-10 xmaccax — KypcoB «Aunrebpa», «l'eomerpusi», «BepoaTHOCT, U
CTATUCTUKAY.

Pa3BuTHE JIOTHYECKUX MPECTABICHUI U HABBIKOB JIOTHUYECKOTO MBIIUICHUS
OCYILECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00y4YeHUsI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercsi, 4To BBIMTYCKHUK OCHOBHOM IIKOJIBI
CMOXET CTPOUTHb BBICKA3bIBAHUSI M OTPHUIIAHUSI BBICKA3bIBAaHUM, paclo3HABaTh
WUCTUHHBIC W JIOKHBIC BBICKA3BIBAHMSI, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
OBJIQJICET TOHATUAMM: ONPEACIICHHE, aKCHUOMa, TEOpEMa, I0Ka3aTeIbCTBO — U
HAYYUTCS UCTIOIH30BATh WX MPU BBHITTOJIHEHUH YY€OHBIX U BHEYUEOHBIX 3a/1a4.

IMPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5—6 KJIACCbI

esu n3yyeHust yueOHOro Kypca

[TpropuTeTHBIMU LIETIMHU O0OYYEHUSI MaTeMaTUKE B 5—6 Kitaccax sIBISIOTCS:

poiokeHue (POPMUPOBAHKS OCHOBHBIX MAaTEMATUUECKUX MOHATUH (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas Qurypa), 0oOeCreynBarOUIUX MPEEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMs 00yJarOIINXCS;

Pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEA0BATEIBCKUX YMEHUMN, HHTEpECA K U3YUYECHUIO
MaTeMaTUKH;

MO/IBEICHUE O0YYaIOIMUXCs HA JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY>KAIOIIETO MUPA;

dopmupoBanre (YHKIIMOHAIBLHON MaTeMaTU4YeCKOW TPpaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUYeCKHE€ OOBEKTbl B PEANbHBIX MKU3HEHHBIX CUTYyallUsX,
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INPUMCHATH OCBOCHHBIC YMCHU: VIS PCHICHUA ITPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4,
HHTCPIPCTUPOBATL ITOJYYCHHBLIC PC3YJIbTAThI U OLNCHHMBATL HMX Ha COOTBCTCTBUC
Hp&KTPI‘IGCKOfI CUTyaluu.

OcCHOBHBIE JIMHUM COAEPKaHUS Kypca MaTeMaTuku B 5—6 Kiaccax —
apumeTHyecKkass M TeoMeTphuYecKasi, KOTOpbIE pPa3BUBAIOTCS NapaljIeNbHO,
KaXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aMMOJCHUCTBUU. TaKkkKe B Kypce MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATETbHONU CTATUCTUKH.

N3ydenne apudmeTnyeckoro Marepralia HauMnHAETCsl CO CUCTEMaTH3aluu U
pPa3BUTHA 3HAHUM O HATYPAJIbHBIX YUCIAX, MOJYYEHHBIX B Ha4abHOU mKone. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKU W (OPMHPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCA C PA3BUTHUEM BBIYMCIUTEIBHOM KYJBTYPHI, B
YACTHOCTH C O0yYEHUEM IPOCTEUIINM MpUEMaM NPUKUIKA U OLEHKU PE3yJIbTaTOB
BbIUMCIIEHUN. [3ydueHne HaTypalbHBIX 4YHCENl MpoAoJKaeTcss B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MTOHITUAMU TEOPUHU JIEIIUMOCTH.

Jpyroii KpynHbIi OJOK B COJEpKaHUM apu(OMETHUYECKOW JIUHUU — ITO
npoou. Hauamo u3yyeHUs: OOBIKHOBEHHBIX U JIECATUYHBIX JpOOE OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tal B OCBOEHUM IpOo0€il, Korja MpoucXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU, TMTOHATUSAMU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
Ipo0ell B MOJHOM OOBEME MPEAIIECTBYET U3YUEHHUIO JECATHYHBIX APOOEH, 4YTO
LEJIECO00pa3HO C TOYKM 3PEHUS JIOTMKM H3J0KE€HUS YHMCIIOBOM JIMHUHU, KOrja
npaBuia JCHUCTBUM € JIECATHMUHBIMU JIpOOSMH MOXKHO OOOCHOBaTh YXke
W3BECTHBIMHM QJITOPUTMAMM BBITIOJIHEHUS ACHUCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HaAKOMCTBO C JIE€CATUYHBIMHU JPOOSMHU PACHIUPUT BO3MOMXKHOCTH ISl TOHUMAaHUS
OOyYarOIIMMUCS MPUKIAJTHOIO TPUMEHEHUSI HOBOW 3alKCH MPU U3YYEHHUH JIPYTUX
IIPEIMETOB M INPU MPAKTUYECKOM Hcronb3oBaHuu. K 6 kiaccy oTHeCEH BTOpOM
Tall B HW3Y4YEHHM JpoOei, TIne NPOUCXOAUT COBEPILIEHCTBOBAHHE HABBIKOB
CpaBHEHHS U TpeoOpa3zoBaHusi JApoOed, OCBOEHHUE HOBBIX BBIYHCIUTEIBHBIX
AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHHM, B TOM YHUCJE 3HAYCHUU
BBIPXEHU, coepKaluX U OOBIKHOBEHHbBIE, U IECATUYHbBIE P00, YCTAaHOBIICHUE
CBsI3eM MEXy HUMH, paCCMOTpPEHHE MPUEMOB pelIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MPOMCXOAUT 3HAKOMCTBO € OHATHEM IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHSI TIOJIOKUTENIbHBIX M OTPUIATENbHBIX YHCEel
ABJISIETCA TO, YTO OHU TAK)KE MOTYT PACCMATPHUBATHCS B HECKOJIBKO 3TamoB. B 6
KJIacce B Haudajie u3ydeHus TeMmbl «lloJI0kKuTenbHbIE U OTPULATEIbHBIE YHUCIIa»
BbIIEseTC mnoarema «llemplie uymcna», B paMKax KOTOpPOW 3HAaKOMCTBO C
OTPULIATENIBHBIMU ~ YHCJIAMM WU JCUCTBUSAMHU €  TOJIOKUTEIBHBIMA U
OTPULIATENBHBIMU YUCIAMHU IPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMMTH YYaIUXCSl NMPAKTHYECKH CO
BCEMHU OCHOBHBIMH TOHSTHSIMUA TEMBI, B TOM YHUCJIE€ U C MPaBUJIAMHU 3HAKOB IpU
BBITIOJIHEHUN apu(PMeTHdecKux aeucTBuil. M3ydeHue pammoHambHBIX YWCeN Ha
ATOM HE 3aKOHUYHUTCS, a OyJeT MPOJOJIKEHO B Kypce anreOpsl 7 Kiacca, YTO CTAHET
CIEAYIOIIMM IPOXOJOM BCE€X IPHUHIMIHUAIBHBIX BOIPOCOB, TEM CaMbIM
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paszereHue TPyAHOCTEH 00JIer4aeT BOCIPUATHE MaTepuaia, a paclupeaesieHue BO
BPEMEHHU CIIOCOOCTBYET IPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

IIpu oOyueHnn penieHHIo TEKCTOBBIX 33/1auy B 5—6 Kiaccax HCIOJIb3YIOTCA
apumernyeckue NpuUEMBI pelieHus. TeKCTOBbIE -3a/ayd, pEIIaeMble IpH
0TpabOTKE BBIYMCIUTENIBHBIX HABBIKOB B 5—06 KilaccaX, pacCMaTpUBalOTCA 3a1a4u
CIIEIYIOIMX BHUJOB: -33J]a4l Ha JABM)KEHHE, HAa YacCTH, Ha MOKYINKH, HA paboTy U
IIPOU3BOAMTENIBHOCTD, HA MPOLEHTHI, HA OTHOWIEHUs M Iponopuuu. Kpome Ttoro,
0OyJarouecs: 3HaKOMATCS ¢ MpUEMaMH PEIIeHUs 3a/1a4 nepedopoM BO3MOKHBIX
BapHAHTOB, y4yaTcs paboTaTh ¢ HHPOpMAIMEH, MpeIcTaBIeHHON B (hopMe TabIuIl
VI TAarpamm.

B IlpumepnHoii paboueii mporpaMme TNpPeIyCMOTPEeHO (HOpMUPOBaHHE
IPOIEIEBTUUECKUX alNreOpanyeckux IMpeacTraBieHuil. bBykBa Kak CHMBOI
HEKOTOPOI'0 4YHCJIa B 3aBHCHMOCTH OT MAaTe€MaTHUYECKOr0 KOHTEKCTa BBOJUTCSA
IIOCTENIEHHO. byKBEHHass CUMBOJIMKA IIMPOKO HCIIOJB3YETCS IPEXKIE BCETO IS
3alyucu OOLIUX YTBEPXKICHUM M NpeiokKeHui, (GopMmysn, B YACTHOCTH IS
BBIYMCIICHHSI TEOMETPUUYECKUX BEJINYUH, B KAYECTBE «3aMECTUTENS» YNCIIA.

B kypce «Maremarukay 5—6 KIaccoB IPEICTaBICHA HAIJISAHAS T€OMETPHS,
HanpaBJIeHHass Ha pa3BUTHE OOpPa3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTENIbHBIX YMEHMH. OJTO BaXHbBI 3Talml B HM3yYEHUU
Ir€OMETPUHN, KOTOPBI OCYLIECTBISETCS HA HAaIJIIIHO-IIPAKTUYECKOM YpPOBHE,
ONMMpAETCAd Ha HArIsAHO-00pa3HOE MbIIUIEHHE oOydarmuxcsa. bonbmas posib
OTBOJUTCS IPaKTUYECKON NEeSATEIbHOCTH, OTIBITY, AKCIIEPUMEHTY,
MozenrpoBaHuio. OOydaronecs: 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUTYpaUUsSIMHU, ydaTcs
M300pakaTh MX Ha HEJIMHOBAHHOW M KIeT4aTOM Oymare, paccMaTpuBaKOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHUs HArJsIIHOW T€OMETPUM 3HAHMS,
NOJlyYeHHbIE O0O0ydYarollMMHUCS B HauyaJdbHOM WIKOJIE, CUCTEMATH3UPYIOTCS U
PaCIIMPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4eOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcsl WHTErPUPOBAHHBIM
npeamer «MareMatrka», KOTOpPBIM BKIIOYAET apu(MeTHuecKuil marepuan u
HarJISIHYI0O TEOMETPHUIO, a TakKe MPOIEIEeBTUYECKUE CBEICHUS U3 aireOpsl,
AJIEMEHTHI JIOTUKY U Havajia OMUCATEIIbHON CTAaTUCTHUKH.

YueOHbIl J1aH HAa U3yUYeHUE MaTEMaTUKU B 5—6 Kilaccax OTBOJMUT HE MEHEe
5 y4eOHBIX 4acoOB B HEJCNIO B TEUEHUE KaXJAOro roja oOydeHus, BCEro He MEHee
340 y4yeOHBIX 4acoB.

Copep)xaHue yuebHoro Kypca (no rogam obyueHmsn)
S kaace
Hamypanvnoie uucna u nynsp
Hatypanbnoe uncno. Psa narypampubix umcen. Yuciao 0. M3obpaxenue
HATypaJbHbIX YUCEN TOYKAMHU HA KOOPJIAWHATHOM (YMCIOBOW) MPSIMOIA.
Ilo3unmonHas cucrema cuuciaeHus. Pumckas HyMmepanuss Kak IpUMep
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HETIO3UIIMOHHOM CUCTEMBI CUMCIICHUS. JlecaTuyHas cuCTeMa CUUCIICHHS.

CpaBHeHHE HATypaJbHBIX YHCEJI, CPAaBHCHHE HATYpPaJIbHBIX YHUCEN C HYJIEM.
Crnioco0Os1 cpaBHeHust. OKpyTIIeHHE HATypaJIbHBIX YHCE.

CrnoxeHre HaTypajabHbIX YHCEIT; CBOMCTBO HYJIS MPH CJIOKEeHUU. Berautanue
KaK JeiCcTBUE, 0OpaTHOE CIOKCHHUIO. ¥ MHOKEHHE HATypaJIbHBIX YHCEN; CBOMCTBA
HYyJsI W CIUHMIBI TpU yMHOXKeHWHU. JleneHue Kak JelcTBue, oOpaTHOE
yMHOXeHHUI0. KOMITOHEeHTHI JeHCTBHH, CBSA3b MEXIy HUMU. [IpoBepka pesysbpTara
apuMeTndecKkoro neicTBusa. llepeMecTUTeTbHOE W COUYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, PaCHpeAeUTEIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonp3oBanne OykB mjis O0O3HAYCHUS HEW3BECTHOTO KOMIIOHEHTA W
3aMKMCH CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

JlenuTenn W KpaTHbIE 4YHCla, pa3jiokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHble yncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTejieM. 3alliCh YUCIa B BHUAE CYMMBbI
pa3psAIHBIX CIaracMbiX.

UucnoBoe BbIpakeHUE. BBIUMCIICHHME 3HAYECHWM YHCIOBBIX BBIPAKCHUN;
MOPSJIOK  BBIMIOJIHEHWsT  JecTBUil.  Mcmonb30oBaHWE  TPU  BBIYMCICHUAX

MePEMECTUTEIIHLHOTO u COYETATEIIHHOTO CBOMCTB
(3aKOHOB) CJIOYKEHHUS 1 YMHOXKEHHS, pacIpeIeIUTSIIbHOIO CBONCTBA YMHOKCHHUS.
Jlpoou

[IpencraBienne o Jpobu Kak cmoco0e 3amucu 4YacTH  BEJIMYMHBI.
OObikHOBeHHBIE ApoOu. IlpaBuibHBIE W HempaBuibHblE ApoOH. CMelraHHas
Ipo0b; TPEACTABICHHE CMEIIAHHOM ApoOM B BHUJAE HENPABWIBHON JApoOH U
BBIJICJICHUE 11€JI0M YacCTH YMCJia U3 HeMpaBWIbHOU apodu. M3o0paxenue apodeit
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpatieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CrnoxeHrie U BeIUMTaHUE IpoOei. YMHOXKEHUE U JIeJIeHUe po0eii; B3auMHO
obOpatHble apodu. HaxoxkaeHne 4acT 1eI0To 1 1eJI0T0 0 €ro YacTH.

Hecstuynas 3anuchk ApooOeit. [lpencraBneHue AeCITUYHONW APOOW B BHJE
OObIKHOBEHHOH. M300pakeHne AECATUYHBIX JApoOei TOYKAMU HA YHUCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.

Apudmernueckne AEHCTBUA C JECATUYHBIMH ApoOsimMu. OKpyriieHHe
JECATUYHBIX APOOEH.

Pewienue mexcmoewix 3a0au

Pemienne TeKCTOBBIX 3ajad  apudmeTrhueckuM crocodbom. Pemienue
Joruueckux 3anad. Pemenue 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb30BaHue NMpyU pelIeHUH 3a/1a4 TaOJUIl U CXEM.

Pemenne 3amau, coaepkaliux 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIWYWHBI:
CKOpPOCTh, BpEMsI, pACCTOSIHUE; I1I€HAa, KOJIMYECTBO, CTOMUMOCTh. EAMHUIIBI
U3MEpPEHUs: MacChl, 00bEMa, IICHBI, PACCTOSIHHS, BPEMEHH, CKOpOCTH. CBA3b
MEXK]ly €AMHUIIAMH U3MEPEHUS KaXK/I0M BEJIMYUHBI.

Pemenrie 0oCHOBHBIX 33724 Ha IPOOH.

[IpencraBnenne NaHHBIX B BUE TaOIHI, CTOIOYATHIX TUATPAMM.
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Haznaonasa zeomempus

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, JyY, YTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yroiu. [Ipsmoi,
OCTpPBIU, TYIION Y PA3BEPHYTHIN YTJIbL.

JInnHa oTpe3Ka, METPUUYECKUE €IMHULIBI ITTMHBL. J[JIMHA JOMaHOM, IEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTHUPA.

Harnsnnele npencraBieHuss o (urypax Ha IUIOCKOCTU: MHOTOYTOJbHUK;
MPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIBHUK, O PABEHCTBE QUTYP.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatond Oymare. Iloctpoenue
KOHUTYypaluii U3 yacTel NpsMOM, OKPYKHOCTH Ha HETMHOBAHHOM W KJIeTYaTON
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomaas TPSAMOYTOJbHUKA U MHOTOYTOJIBHHKOB, COCTABJICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4YHCIIE€ (QUTYp, N300paXEHHBIX Ha KJIET4YATOM Oymare.
EnuHunbel uamepeHus miomaim.

Harnsgueie MIPECTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
NPSMOYTOJIbHBIN — Tapajuienenunen, Ky0, MHoOrorpaHHuku. M3o0paxxenue
MPOCTEUIIUX MHOTOTpaHHUKOB. Pa3BépTku kybOa u mapamienenunena. CosnaHue
MojieJield MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, TIACTUIIMHA U JIP.).

O0BEM MPAMOYTONBHOTO Mapajuienenumnena, kyda. EnuHuibl u3MepeHus
o0BEMma.

6 kiacc

Hamypansnwie uucna

Apudmerrnueckue NEUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMU.
YucioBble  BBIpAXKEHUS, MOPSAOK  JIEWCTBHM,  HCIOJIb30BAHHE  CKOOOK.
Hcnonb30BaHWe MpPH  BBIYUCICHUAX TEPEMECTUTEIBHOIO M COYETaTEIhLHOTO
CBOMCTB CIJIOKEHUS U YMHOXKEHHS, paclpeeIMTeIbHOIO CBOMCTBA YMHOXKCHUSI.
OkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YMCIIa; HAUOOJIBIIUNA OO AEIUTENh U HANMEHBIIICE
obmee kpaTHoe. J[eTMMOCTh CYMMBI U POM3BeIeHUs. J{eJleHne ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAsI ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHUE JpoOei.
CpaBHeHue U yrnopsiiourBaHue ApooOeil. Pemenue 3a1au Ha HAXOXKIACHUE YaCTH OT
[EJOT0 W IEJIOr0 MO ero 4acTu. J[poOHoe YhCIo Kak pe3ysbTaT JeleHUS.
[IpencraBienue AeCATUYHON IpoOU B BUE OOBIKHOBEHHOU JAPOOU M BO3MOXKHOCTh
MpeCTaBICHUs] OOBIKHOBEHHOM JIpoOU B BUE AECATUYHOM. [lecsTuuHbIe 1podu 1
MeTpuueckasi cuctema mep. ApudMeTHIecKrue JeUCTBUS U YUCIOBBIE BBIPAXKCHUS
C OOBIKHOBEHHBIMHU U JICCSITUYHBIMU JAPOOSIMH.

OtHomienue. JleneHwe B JaHHOM OTHOIIEHMHM. Maciitad, MponopIus.
[IprmeHenue mponopuri Npyu pEeLICHUH 3a1a4.

[Tonarue npoiieHTa. Briunciienre mpoieHTa OT BEJIMYUHBI U BEJIUYUHBI 110
e€ mpolieHTy. BripakeHne mpoIeHTOB IeCATUUHBIMU apo0siMu. Pemenne 3ana4 Ha
MPOIIEHTHI. BeIpakeHre OTHOIICHUS BEJIMYMH B MPOLIEHTAX.

Ilonoxcumenvuvie u ompuyamenvHle Yucia

[TomoxurenbHble U OoTpULlaTeNbHbIE Yncia. Llensie yncima. Monyne yucna,
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reoMeTpuueckas HHTepHperanuss Moayis uucna. M3oOpaxenue uyucen Ha
KOOPJAMHATHOU NPSAMOU. UUCIIOBBIE TTPOMEKYTKH.

CpaBHenue umcen. ApupMeTHUYECKHE IEHCTBUS C MOJOXKHUTEIbHBIMU U
OTpULIATEIbHBIMU YHCIIAMHU.

IIpssMoyroJibHas cucTeMa KOOpAUHAT Ha IUIOCKOCTU. KoopanHaTe! ToUky Ha
IUIOCKOCTH, abcuucca u opanHara. [loctpoenue Touek u Guryp Ha KOOpAUHATHOM
IJIOCKOCTH.

bykeennuvie evipasrcenusn

[Ipumenenne OykB s 3aldCH  MaTEMaTHYECKHX  BBIPAXCHUH U
npenioxenuit. CBoiicTBa apudmernyeckux nercTBuid. bykBeHHbIE BbIpaXEHUS U
YUCJIOBBIE TOJCTAHOBKH. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
KOMITIOHEHTa. DopMyiibl; (GopMyibl MEpUMETpa MU IUIOMIAAW MPSMOYTOJIbHHKA,
KBaJpaTa, 00bEMa mapasienenumeia u Kyoa.

Pewienue mexcmoewix 3a0au

Pemenune TekcTOBBIX 3amay  apupMeTHUYECKUM crocoboM. PemieHue
JOTHYECKHX 3a7ad. Perenne 3a1a4 nepebopoM BceX BO3ZMOKHBIX BAPUAHTOB.

Pemenne 3amad, coaepKalMX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYUHBIL:
CKOpOCTB, BpeMs, pacCTOsHHUE; LIEHa, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENUMHUIBI H3MEpEeHUus: Macchl,
CTOMMOCTH; pPAacCTOSIHUS, BpEMEHHU, CKOpocTh. CBsA3b MEXIy €AUHUIAMHU
WU3MEPEHUS KaXKA0W BETUUYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOWICHUEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka 1 NpUKUAKA, OKPYTJICHUE PE3yJIbTaTa.

Cocrapnenue OYKBEHHBIX BbIPQXKEHHI 10 YCIOBUIO 3aJa4H.

[IpencraBienne AaHHBIX C TOMOIIbIO Tadmui u auarpamm. Cronbuarbie
JarpaMMBbl: YTEHHE U IIOCTpOeHUE. UTeHUE KPYyTrOBBIX JUarpaMM.

Haznaonasa zeomempus

Harnsguele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NpPSAMBIX Ha IUIOCKOCTH, IapajuleiIbHbIC
IpsIMbIE, TEPICHANKYJSIPHBIE NpsMble. M3MepeHue pacCTOsHMN: MEXAy ABYyMS
TOYKaMH, OT TOYKH 0 NPSIMOM; JUIMHA MapIIpyTa Ha KBaJpaTHOM CETKeE.

N3MepeHne u MOCTpOEHUE YIJIOB € IMOMOLIBIO TpaHCHopThpa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIM, MIPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHU. YeThIpEXYroIbHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpSIMOYTrONbHUK, KBAaAPAT: UCIIOJIb30BAaHUE CBOMCTB CTOPOH,
yIi0B, auaroHaneid. M3o0pakeHue reoMeTpudyeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ HCIIOJIb30BAHUEM LUPKYJs, JMHEWKH, YTOJbHHUKA, TPaHCHOPTHpA.
[Toctpoenus Ha kieTyaToit Oymare.

[lepumerp ™HoOroyronbHuka. IloHdaTne momanu QUIypHl; €IUHUIIBI
u3MepeHus miomanu. [Ipubnmxénnoe naMepeHune miomaan GUryp, B TOM YUCTE
Ha KBaapaTHOU ceTke. [IpubnmkEHHOoe u3MepeHne IMHBI OKPY>KHOCTH, TUIOIIA TN
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KpyTa.
CuMmMeTpust: HeHTpalbHasl, OceBas U 3epkanbHas cummeTrpuu. IloctpoeHue

CUMMETPUIHBIX QUTYDP.

Harnsoabie IpeICTaBICHUS 0 IIPOCTPAaHCTBEHHBIX durypax:
napajuiefienunen, Ky0, mpu3Mma, TUpaMuia, KOHYC, HUWJIMHIAp, Imap u cdepa.
N300paxeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepsr pa3BEPTOK MHOTOTPAHHUKOB,
mWIMHApa 1 KoHyca. Co3maHue Mojeneld MpoCTpaHCTBeHHBIX uryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsitne 06béMa; enuHUIBI U3MepeHus 00béMa. OOBEM MPAMOYTOJIBHOTO
napasuienenurnesna, Kyoa.

MnaHnpyemblie npeaMeTHbIe pe3y/ibTaTbl OCBOEHUS NPUMEPHOU pabouen
nporpamMmbl Kypca (no rogam obyueHus)

OcBoenue yueOHOro Kypca «Marematuka» B 5—6 Kj1accax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CTIeunBaTh JOCTHXKEHUE CIEAYIOMINX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB:

5 kiacc

Yucna u éviuucnenusn

[lonumaTe ¥ TOpPaBUIBHO  YIOTPEOJSITh  TEPMUHBI, CBSI3aHHBIE C
HaTypaJbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMH.

CpaBHUBaTh M YHNOPSAAOYMBATH HATypajbHbIE 4YHCJA, CpPaBHUBATH B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, 1eCATUYHBIE IPOOU.

CoOTHOCUTh TOYKY Ha KOOPJAMHATHOW  (YMCIOBOM) MpsAMOU €
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HATypaJIbHbIE YUCJIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

Boimonasate apudMernyeckue NEUCTBUS C HATypalbHBIMH YHUCJIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasiX.

BrINoMHATE NPOBEPKY, MPUKUKY PE3YIbTATA BEIYUCICHUIA.

OKpyTJIsTh HATypaJIbHBIE YKCIIA.

Pewienue mexcmoewvix 3a0au

Pemate TekcToBblE 3a7auM apU(PMETHUECKUM CHOCOOOM M € TMOMOILBIO
OpPraHM30BaHHOI'O KOHEYHOTo nepedopa BCceX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojepkaiide 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTD.

Ucnonb3oBaTh KpaTKHE 3alUCH, CXEMbI, TaOJMIbl, OOO03HAYCHUS TMpHU
pelieHny 3aaad.

[Tonp30BaThCs OCHOBHBIMHU  €IUHUIIAMM HU3MEPEHHUS: II€Hbl, MAacChl;
pacCTOsIHMSI, BPEMEHHU, CKOPOCTH; BBIPAKATh OJHU EAUHUIBI BEIUYUHBI YEpe3
TpyTHe.

W3Bnekats, aHATM3UPOBaTh, OIEHUBATh WH(OpPMAIIUIO, TPEACTABICHHYIO B
Tabnuie, Ha CTOJIOYATOW JuarpaMme, WHTEPIPETUPOBATH MPEACTaBICHHBIC
JTAaHHBIE, UCTI0IH30BATh JaHHBIC MPU PEILICHUU 3a/1a4.

Haznaonas zeomempus
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[Tonp30BaTHCA TEOMETPUUECKUMHE TIOHATHSIMH: TOUYKA, TIPSIMas, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs TpHUMEpPbl OOBEKTOB OKPYXKAIOLIETO0 MHpa, UMEIMX (popmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMArOHalb, C OKPY>XHOCTBIO:
paauyc, quameTp, LIEeHTp.

N300pakaTh W3ydeHHBIE TEOMETpPUYECKHE (UTYphl HA HEITWHOBAHHOU W
KJIETYaTOU Oymare ¢ TOMOIIBIO MUPKYJIIS U JIMHEHKH (TIPU HAJTUIUH BO3MOYKHOCTH ).

HaxoauTh 1uHBI OTPE3KOB HEMOCPEIACTBEHHBIM HU3MEPEHHEM C MOMOIIbIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTHh OKPYKHOCTH 3aJIaHHOTO
paauyca (Ipu HAUTMYUKH BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJVIOB MPSIMOYTOJIbHUKA, KBajaparta JJis
WX IMOCTPOCHMSI, BBIYUCIICHUS TUIONIAN U TIEPUMETPA.

Boluucnsate mepumeTp W IUIOMIAAL KBajpara, MNPSIMOYTOJIbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4Hcle (Guryp, u3o0pakEHHBIX Ha
KJIeTYaTol Oymare.

[Tonb30BaThCA OCHOBHBIMU METPUUECKUMH €IUHUIIAMUA HU3MEPEHUS IIUHBI,
TUIOIIA/M; BBIPAXKATh OJTHU €UHUIIBI BEJIMUKHBI Yepe3 IpyTrue.

Pacnio3naBate mapaienenumnen, KyO, HCIOJNb30BaTh TEPMHHOJIOTHIO:
BEpIIIMHA, peOpo TpaHb, MU3MEPEHMs; HAXOAUTh H3MEPEHUs MNapalljieenuiea,
KyoOa.

Boruucnares 00béM kyOa, mapasuienenunena Mo 3aJaHHBIM H3MEPEHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BbEMA.

Pemate HecloxkHbIE 3aa4d HAa U3MEPEHUE T€OMETPUUYECKUX BEJIMYHUH B
MPAKTUICCKUX CUTyausIX (IPH HATMIUH BO3ZMOXHOCTH).

6 xmacc

Yucna u évluucnenusn

3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHbIC C PA3TUYHBIMU BUJAMH YUCEN U
croco0aMu HMX 3alyCH, MEPEeXOJUTh (€Cid 3TO BO3MOXKHO) OT OIHON (OpMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHHBaTh U yHOPSAIOYUBATH IEJIIC YUCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BreinonHaTh, coueras yCTHbIE W MHChbMEHHBIC MPUEMBI, apu(PMETHUECKUE
JNEUCTBUS C HAaTypaJbHBIMU W IEJbIMM  YHCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSMU, TTOJOKUTEIIBHBIMU U OTPUIIATEIIbHBIMHU YHCIIAMHU.

BpuucnsaTh 3HAUYE€HUSI YHUCIOBBIX BBIPAKCHUM, BBINIOJHATH NPUKUAKY U
OIICHKY pe3yJibTaTa BBIYMCICHUM, BBINOJIHATH MPeoOpa3oBaHUs YHMCIOBBIX
BBIPKECHUI Ha OCHOBE CBOMCTB apu(PMETUUECKUX JICHCTBHA.

COOTHOCUTh TOYKY Ha KOOPJWHATHOW MPSMOW C COOTBETCTBYIOIIMM €i
YUCIIOM M HM300pakaTh YHWCJIa TOYKAMH HAa KOOPJIWHATHOM MPSMOM, HaXOIUTh
MOJTyJIb YUCIIA.

COOTHOCUTH TOUKH B MPSMOYTOJBHOM CUCTEME KOOPAUHAT C KOOPJUHATAMU
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3TOM TOYKH.

OKpyTasiTh 1eNble Yucia U JACCATHUYHbIE JPOOU, HAXOAUTH MPUOJIMKEHUS
YHCEll.

Yucnoevie u OyKkeeHHbvle GbIPaANHCEHUA

[ToHumaTh 1 ynoTpedaaTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO CTEIIEHU YUCTIA,
HAaXOJUTh KBaJpaT M KyO YHMCIA, BBIYUCIATH 3HAUEHHUS UYMCIIOBBIX BBIPAXKEHUH,
coJiep KalluX CTEIEHHU.

[Tonb30BaThCA MpU3HAKAMU JIETUMOCTH, PACKIAAbIBATh HATYypaJbHbIE YUCIA
Ha MPOCTHIE MHOXKUTEIIH.

[Tonb30BaTbcsa MacITaboOM, COCTABIISATH IPOMOPIIUU U OTHOIICHHS.

Ncnonb3oBaTh OYyKBBI JJ1s1 0003HAYEHUS YMCEIT TIPU 3aMUCU MAaTEMATUYECKUX
BBIPAKEHUN, COCTABIISITh OYKBEHHBIE BhIpaKEHUS U (DOPMYJIbl, HAXOAUTH 3HAUCHUS
OYKBEHHBIX  BBIPQXXEHHUM, OCYIIECTBIAS  HEOOXOAUMBIE  IMOJCTAHOBKH U
npeoOpa3zoBaHus.

HaxoauTh Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewix 3a0au

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemats 3agaum, CBSI3aHHBIE C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIICHTaAMU; PEIIaTh TPH OCHOBHBIE 33]]a4K HA TPOOU U MPOIEHTHI.

Pemats 3amaum, copaepikamipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIIMYUHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOAMUTENILHOCTh, BpeMs, O00bEMAa padOThl, HUCHOJIb3YSd AapUPMETHUYECKUE
JNEUCTBUS,  OIEHKY, TMPUKHUAKY; TOJb30BaThCAd  €IWHUIIAMU  W3MEPEHUs
COOTBETCTBYIOIIMX BEJIMYMH.

CocraBinsaiTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats uH(pOpMaIMIO, MPEICTABICHHYI0 B TaONWIaX, Ha JIMHEWHOM,
CTOJIOYATOM WU KpPYroBOM JuarpamMmax, HHTEPIPETHPOBATH MPE/ICTABICHHBIC
JIAHHBIE; UCTIOJIb30BaTh JAHHBIC MIPU PEIICHUU 33/1a4.

[IpencraBisaTs HHGOPMAITUIO ¢ TIOMOIIBIO TAOJUII, JIMHEHHON B cTOI0YaTON
Jarpamm.

Haznaonasa zeomempus

[IpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, UMEHIMX (Gopmy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKUX WU TPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

N3o0paxkath C TIOMOIIBIO LMPKYJS, JIMHEHKH, TpPaHCHIOPTHpPAa Ha
HEJIMHOBAaHHOM M KJETYaToM OyMmare W3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpaIUU, CAMMETPUYHBIE PUTYPHI (IPU HATMYUU BO3MOKHOCTH).

[Tonp30BaThCs  TE€OMETPUUECKUMU  TOHSTUSMH:  PaBEHCTBO  uUryp,
CUMMETpPHS; HCHOJb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHUMMETpHEl: OCh
CUMMETPHUH, LICHTP CUMMETPUH.

HaxoauTh BenWYMHBI YIJIOB H3MEPEHHUEM C TIOMOIIBI0 TPAHCHIOPTHPA,
CTPOUTH YTJIbl 33JJAaHHON BEJIMUUHBI, IT0JIb30BATHCS MPU PEUICHUU 3a7a4 IPayCHOM
Mepo# yrioB (IIpy HAJTWYUU BO3MOKHOCTH); PacClO3HABaTh HA YEPTEkKAX OCTPbIH,
IPSAMOU, Pa3BEPHYTHIN U TYIIOH YTJIBI.
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BoruncnsaTe IMHY JIOMaHOM, MEPUMETP MHOTOYTOJIbHHUKA, TOJb30BaTHCS
eIMHUIIAMA HM3MEPEHMs JJIMHBI, BBIPAXXaTh OJHU EIMHUIBI M3MEPEHHS JITUHBI
yepes Ipyrue.

Haxonute, ucCmonb3ysi 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY
IBYMSI TOYKAMH, OT TOYKH JI0 MPSMOM, IJMHY ITyTH Ha KBaJpaTHON CETKe.

Bbuncnare  mwiomanas  (GUryp, COCTaBIEHHBIX M3  MPSMOYTOJLHUKOB,
UCTONb30BaTh  pa3OMeHne Ha MpSIMOYTOJIbHHMKH, Ha paBHbIE  (QUTYPHI,
JoCTpanBaHUe [0 TMPSMOYTOJbHUKA; TOJIb30BAaTHCS OCHOBHBIMH EIMHHIIAMU
U3MEPEHHS TUIOIIAAN; BBIPAXATh OJHU EIUHUIBI HW3MEPEHHUsS IUIOMIATU 4Yepes
TpyTHE.

Pacrio3naBaTe Ha MOZENAX M M300PAKEHUSX MUPAMHUAY, KOHYC, LIUIUHJP,
UCIOJIb30BAaTh TEPMHUHOJIOTHIO: BEpILIUHA, peOpOo, IpaHb, OCHOBAaHHUE, PA3BEPTKA.

N300paxaTh Ha KJi€T4aTOl OyMare mpsIMOYTrOJbHBIN napauenenunesn (Ipu
HAJIMYUU BO3MOKHOCTH).

Boruncnsate 00bEM NpAMOYToJIbHOTO Mapaliesenunena, Kyoa, ojab30BaThCs
OCHOBHBIMHU €/IMHUIIAMU H3MEpeHus: 00bEMa; BbIpaKaTh OJHU EJAUHHULBI
U3MepeHus 00bEMa uepes Ipyrue.

Pemarb HecliokHbIE 3a7jaud Ha HAXOXKICHHE N€OMETPUUYECKUX BEJIIMYUH B
IPAKTUYECKUX CUTYaIUsX.
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TemaTn4yeckoe IJIAHKPOBaHKE Y4eOHOTO0 Kypca (1mo rogamM o0y4deHus )
5 kJyacce (e menee 170 u)

Ha3Banue
pasaeia (TemMbl)
Kypca (4Mciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/bI /IeATEJILHOCTH 00y4aK0IIMXCS

HaTypaJbHbBIX YUCEI.

Apudmernueckue neHCTBUS C

HATYypaJIbHBIMU YHUCIaMU.
CaolicTBa HYJIs pu
CIIO)KEHUH ¥  YMHOXXCHHH,
CBOMCTBA  €IWHULBI  IIPU
[YMHOKEHUH.

[lepemecTuTenbHOE u
codeTaTesbHOe CBOMCTBA
CIIO)KEHUSI M YMHOXEHHS,

PACTIPpCACIINTCIIBHOC CBOMCTBO
[YMHOXKCHUS.

I[eJ'II/ITeJ'II/I U KpAaTHBIC YHCJIA,

4acoB)
Harypaabnbie |[/lecaTnunas cuctemMa UuTath, 3anMCcbiBaTh, CPAaBHUBATh HATypajbHbIC YHCIA;, MpelIaratb U 00CYKIATHb
yucia. cUHClIeHUs. Psl HATYpalIbHBIX (CMOCOOBI YIOPSIOUMBAHUS YUCE.
HeiicTBust ¢ [uucen. HarypaneHblld  psn. .
N300paxkaTh KOOPJMHATHYIO MIPAMYIO, 0TMeYaTh YKHCJIA TOUKAaMU Ha KOOPAMHATHON MPAMOU
HatypaiabHbiMu [Hucno 0. Harypanbsable uncia p P YIo HpAMYIO, P p ’
. . [HAXOAMTh KOOPAUHATHI TOUKH.
YHCJIAMU Ha KOOpPJIMHATHOM MPSAMOM.
(43 v) Cpasnenne, OKPYIVICHUC ifcciienoBaTh CBOWCTBA HATYpalbHOTO psza, urcea 0 M 1 IpH CI0KEHUH M YMHOKEHHH.

Hcnouan3oBaTh NpaBUJI0 OKPYTJICHUA HATYpPaJIbHBIX YHUCEII.

BobIoIHATH apnq)MeTmleche JEUCTBUA C HaTypaJbHbIMU 4YHCJIaMH, BBbIYUCIATD
SHAYCHHA YU CIIOBBIX BBIpa)KCHI/II\/'I co ckoOkamu 1 0e3 CKOOOK.
3anucbIBaTh IMPOU3BCACHUE B BHUAC CTCIICHH, YMTATb CTCICHHU, HUCNOJbB30BaATH

TEPMHUHOJIOTHUIO (OCHOBaHI/Ie, HOKaSaTeHB), BBIYHCJISATH 3HAYEHHUS CTCIICHEH.

BbINOJHATL NPUKHMAKY M OLEHKY 3HAueHUIl YKCIOBBIX BBIPAXKEHUN, MNpemjaratb M
NPUMEHSITh NPUEMBI POBEPKHU BbIUUCIICHUH.

Ncnoab30BaTh NpH BBIYUCJICHUAX TICPEMCCTUTCIIBHOC MW COYCTATCIbHOC CBOMICTBA
CJIOKCHUA U YMHOKCHHA, pacClpCACIUTCIIBHOC CBOMCTBO YMHOKCHHA, (l)OpMy.]'alOBaTb Hu
NMPUMECHATL IMpaBUJIa Hp606pa3OBaHI/I}I YHCIOBBIX BBIpa)KCHI/Iﬁ Ha OCHOBE CBOMCTB
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[pa3yIoKeHUE qucia Ha
MHOXKUTEIU.  JleneHue ¢
OCTaTKOM. IIpoctslie u

cocraBHble uncna. IIpusHaku
menmuMocTr Ha 2, 5, 10, 3, 9.

CreneHp € HaTypaJbHBIM

IIOKa3aTCJICM.

Huciosbie BBIPAKCHUS;

[TOPSIIOK IEUCTBUM.

Perienre TEKCTOBBLIX 3a/1a4 Ha

BCE apudmeTuyecKue
I[GIZCTBI/I?I, Ha [OBUXKXCHHE U
[OKYIIKH

apru(METHUECKUX ICHCTBUI.

HccieqoBaTh 4KCIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTh H O0OCHOBBIBATH THIIOTE3bI,
(opmyupoBaTh 00001IeHH M BBIBOABI 110 pe3yJbTaTaM IPOBEAEHHOIO HCCIECIOBAHMUS.
@dopmy/MpoOBaTh ONpeaeJieHHs JCIUTENsI U KPAaTHOTO, Ha3bIBaTh JICIUTEIM U KPaTHbHIC
YlCJia; PAacmo3HABATh MPOCTBIE U COCTaBHbIE 4YKCIa; (OPMYJHPOBATH M TNPUMEHATH
NPU3HAKU JenuMoctd Ha 2, 3, 5, 9, 10; npuMeHAITh AJrOPUTM pA3JIOKEHUS YHUCIIA Ha
[IPOCTHIC MHOXKHUTEIIN; HAXOJAUTh OCTATKH OT JCJICHHUS M HETIOJTHOE YaCTHOE.

Pacrnio3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBAHHSA O HATypalbHbIX 4YHCIaX, NPUBOAUTH
NpuMepbl U KOHTPIPUMEDPHI, CTPOMTH BBICKA3bIBAHWUSl U OTPULIAHUS BBICKA3bIBAaHUM O
CBOWCTBaX HaTypaJbHbIX YHCEIL.

KOHCprHpOBaTb MATEMATHYCCKUE MPEAJOKCHUsT C IIOMOIILIO CBA30K «U», «UINU»,
«CCJIH..., TO...».

Pemiath TEKCTOBBIE 3aqaud apu(PMETHUYECKUM CIOCOOOM, HCMOJIb30BATh 3aBHCHMOCTH
MEX/ly BEJIMYUHAMH (CKOPOCTh, BPEMs, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.):
AHAJIM3MPOBATDH U OCMBICJUBATH TEKCT 33J1a4H, MepedopMyJIMPOBATh YCIOBUE, H3BJIEKATh
HEOO0XO/MMBIE JJaHHbIE, YCTAHABJIMBATH 3aBUCHUMOCTU MEX]y BeIUYHHAMH,

JIOTUYCCKYIO IICTIOYKY paCCY)KHCHHﬁ.

CTPOHTH

MopeupoBaTh X0/ PELIEHUS 33/1a4d ¢ IOMOIIbIO PUCYHKA, cXeMbl, Ta0auibl. [lpuBoauTs,
pa30uparTh, OLEHUBATH PA3JIMYHbIE PEIICHNUS, 3allMCH PEUICHUH TEKCTOBBIX 3ajad.

KpurHyecku onleHUBATH MOJTYYEHHBIN PE3yabTaT, OCYLIECTBIATH CAMOKOHTPOJIb, TPOBEPSs
OTBET Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLIHOKH.

Pemath 3a7aun ¢ TOMOIBIO TIepeOopa BCEX BO3MOKHBIX BapHAHTOB. 3HAKOMHUTHCS €
ucTopueil pazBuTus apupmMeTuKu
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Harasanas
reoMeTpusi.
JIuHuuU

miockocTH (12 u)

Ha

Touka, mpsimasi, OTPE30K, JIy4.
Ulomanas. M3smepeHue UIMHBI
OTpE3Ka, METPUYECKHUE
€AMHULIBI U3MEPEHUsl JJIMHBI.

OKpY>KHOCTb U KPYT.

paborta
y30pa

[IpakTueckas
«ITocTpoenue
OKPY>KHOCTEN».

nus3

Yron. IlpsMoil,  OCTpBIH,
TYIIOM W Pa3BEPHYTHIA YTJIBL.

l13Mepenune yrios.

[IpakTuueckas pabora

«HOCTpOCHI/IC YTIJII0B»

PacniozHaBaTh Ha 4Yeprekax, pPHUCYHKax, ONHUCBHIBATb, HCIOJb3YS TEPMHUHOJIOTHIO, U
H300pakaTh C OMOUIbIO YEPTEKHBIX UHCTPYMEHTOB (IIPU HAJIMYMHM BO3MOYKHOCTH): TOUKY,

[PSIMYIO, OTPE30K, JIy4, YIoJl, JOMaHY0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAMTH IPHMePbI OOBEKTOB pEaTbHOIO MHpA, HMEIMX (opMy
M3y4eHHBIX (DUTYD, OLIEHUBATh UX JIMHEWHBIC Pa3MEpHI.

Mcnonb30BaTh JIMHENWKY U TPAHCHIOPTUP KaK MHCTPYMEHTHI AJI MOCTPOEHUS U U3MEPEHUS:
H3MepATh JUIMHY OTPE3Ka, BEJIUYMHY YIUVIa; CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, YroJ,
3aJaHHOW BEJIMYMHBI; OTKJIAABIBATH LUPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTbH
3aJaHHOrO0 pajauyca (NpU HAIMYUM BO3MOXKHOCTH). M300paxkaTre (IpHM HaJIMYUH
BO3MO’KHOCTH) KOH(PUTypaluu TeOMETpUYECKUX (GUTYp M3 OTPE3KOB, OKPYKHOCTEH, HX
yacTeld Ha HEJIMHOBAHHON M KIeT4yaTol Oymare; mpeasaratb, OMUCHIBATH M 00CYXKIATh

CHOCOﬁbI, AJATOPUTMBI IIOCTPOCHHUA.

PacnozHaBaTh W M300pa:kaTh Ha HEJIMHOBAHHON M KieTyaTod Oymare mpsMoOil, OCTPBIH,
TYNOH, pa3BEPHYTHIN YIIIbI; CPABHUBATH YIJIbI (MIPU HAIUYUHM BO3MOXHOCTH).

Boruucaarsb JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonumMaTe M MCIOJB30BATH NPH PeIICHHMH 32424 3aBUCHMOCTH MEX]Iy €IUHULAMH
METPUYECKON CHCTEMBI MEDP; 3HAKOMHUTBCS C HEMETPUUYECKUMHU CUCTEMaMHU MEP; BbIPAKATh
JUIMHY B pa3lIMyHbIX enuHunax uismepenus. HMcciegoBarb Qurypbl M KoHpUrypamum,

MCTIONb3Ys IIU(PPOBBIE PECYPChI
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OOLIKHOBEHHEIE
npoou

(48 )

JIpo0b.
HETpaBUIIbHBIC Ipo0u.

(OCHOBHOE CBOWCTBO JpOOH.

IIpaBunbHbBIE u

CpaBHeHUE IpoOeit.

CrnokeHMe W BBIYATAHHUE

OOBIKHOBEHHBIX TpOOeii.
Cwmeragaas TPOOB.
VMHOKEHHE W JIeJICHHE
OOBIKHOBEHHBIX poOeii;

B3aMMHO-OOpaTHBIC IPOOH.

Perenne TEKCTOBBIX 3a1ad,
COJIepIKAIITIX JpOoOH.

OCHOBHBIE 33J1a4H Ha IPOOH.

[[pumeneHne
3annucu

OykB JUTS
MaTEMAaTHYECKUX

BBIPAKECHUU U IIPEUIOKEHUN

MoneaupoBath B rpadHuecKoid, MpeaMeTHOl Gopme, ¢ MOMOIIBI0 KOMIBIOTEpA MOHATUS U
CBOWCTBA, CBS3aHHBIC C OOBIKHOBEHHOU JIPOOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOoOU, Mpeiaratb, 000CHOBbIBATh
U 00CYKIaTh CNIOCOOBI YIIOPSIIOUMBAHUS IPOOCH.

N300paxaTh OOBIKHOBEHHBIC APOOM TOYKAMH HAa KOOPJAMHATHOW MPSMOM; HMCHOJIb30BATh
KOOPJIUHATHYIO TIPSIMYIO JUTsI CPAaBHEHUS IpOOei.

DopMyJMPOBaTh, 3aNHMCHIBATH € MOMOIILI0O OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
Nnpo0u; MCMOJIb30BATH OCHOBHOE CBOICTBO ApoOM Al COKpaIleHus ApoOel M MpUBEACHUS
poOM K HOBOMY 3HAMEHATEITIO.

IIpencTaBasATh CMEIIaHHYIO APOOb B BHJIE HEMPABUIBLHOW U BBIACIATH LENIYIO YaCTh YHCIA U3
HEeMpaBUIbHOM Ipo0H.

BuinoiHaTs, apudMeTnyecKHe IeHCTBUSI C OOBIKHOBEHHBIMH JApOOSMH; NPHMEHSITH
cBOiicTBA apu(PMETHUECCKUX TCUCTBUH JIJIs pallMOHAIM3AIIUN BEIYMCIICHHUM.

BbInoHAT, NPUKHAKY M OLEHKY pe3ylbTaTa BbIYUCICHHI; NMpeAjaratb M NPHMEHSATb
NPUEMBI NPOBEPKHU BbIUUCICHUH.

HpOBOI[I/ITB HCCIIeIOBAHUSI CBOMCTB ,I[pO6€fI, OIMUpPasACh HAa YUCIIOBBIC SKCIICPUMCHTBI (B TOM
HIHCJIC C IIOMOIIBIO KOMHBIOTepa).

Pacno3HaBaTh HCTHHHBIC U JIOKHBIC BBICKA3BIBAHUS O I[pO6$IX, NPpUBOJAUTL NPUMEPLI U
KOHTPIPUMEPLI, CTPOUTDH BbHICKA3bIBAHUS 1 OTPpULAHUA BBICKA3bIBAaHUM.

PemaTth TEKCTOBEIC 3aaa4u, CoACpKalue )Ip06HI)Ie JaHHBIC, U 3aa4d Ha HaX0XJICHHUEC YaCTHU
IEJIOro 1 HEJIOTo MO €ro 4acTu,; BbIABJIATH HX CXO0ACTBA U pa3/invusl.

MOIleJIl/lp()BaTl) X0 p€HICHUs 3aJa4r C ITIOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/IHBI.
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IIpuBoanTH, Pa3sdMpaTb, OLEHUBATH DA3JIMYHBIC PELICHUS, 3alMCH PEIIEHUN TEKCTOBBIX
3aj1au.

KpuTnyecku oneHUBATH [IOJY4YEHHBIN pe3yibTaT, OCYLIECTBIATh CAMOKOHTPOJIb, ITPOBEPSs
OTBET HAa COOTBETCTBUE YCIIOBHIO, HAXOAMTh OLIHOKH.

3HAKOMHUTBCS ¢ HCTOPHEl pa3BUTHS apuMETUKU

Harasignas
reoMeTpusi.
MHOroyroJibHUKH
(10 u)

MHOTrOyroJIbHUKH.
HeTbIpEXYrOJIbHUK,
[PSIMOYTOJIbHUK, KBaJparT.

[TpakTHueckas pabota
«IIocTpoenue

MPSIMOYTOJIbHUKA C
BaJaHHBIMKU CTOpOHaMH Ha

HEJIMHOBAHHOM Oymarey.

TpeyroybHUK.

[Inomans " EepUMETp
MPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX u3
MPSIMOYTOJIBHUKOB, €IMHULIBI
M3MEpPEHUS TUIOIAIH.

HepHMeTp MHOTI'OYT'OJIbHHKa

OnuceIBaTh, UCHOJb3YsS TEPMUHOJIOTHIO, H300paXkKaTh C IOMOIIBIO YEePTEKHBIX HHCTPYMEHTOB
1 OT PYKH, MOJIEIMPOBATh U3 OyMaru MHOTOYroJbHUKHU (IIPU HAJIMYUHU BO3MOXKHOCTH).

[IpuBOIUTE TpUMEPHl OOBEKTOB PEATBHOIO MHpA, HMEIIUX (OpMYy MHOTOYrOJbHUKA,
MPSMOYTOJIbHUKA, KBaJpara, TPEYroJbHUKA, OLICHUBATh UX JIMHEWHbIE pa3Mepbl. BoIunciasaTh:
[EepUMETP TPEYroJbHUKA, MPSIMOYrOJbHUKA, MHOTOYIOJIbHHMKA; IUIOIIAAb MPSIMOYIOJbHUKA,
KBajpaTa.

1300pakaTh OCTPOYTOJIbHBIC, PSIMOYTOJIBHBIC M TYIIOYTOJIbHBIE TPEYTOJILHUKH (TIPH HATTMYHH
BO3MO>KHOCTH).

CTpouTh Ha HEIMHOBAHHOM M KieTyaToW Oymare KBaJpaT W MPSMOYTOJbHUK C 33JaHHBIMU
JUIMHAMUA CTOPOH (IIpU HAaJM4YMM BO3MOXKHOCTH). MccienoBaTh CBOMCTBA MPSIMOYTOJIbHMKA,
KBajpaTa MyTEM OHKCIEPUMEHTa, HAOJIOJEHUS, MU3MEPEHUs, MOJEIUPOBAHUS; CpPaBHUBATh
CBOMCTBA KBAJpaTa U MPSIMOYTOJIbHUKA.

KoncTpyupoBath MaTeMaTHuyeckHe MPeNJOKEHHSI C IOMOIIBIO CBSI30K «HEKOTOPBIN»,
«110001». Pacmo3HaBaThb UCTHMHHBIE M JIOKHBIE BBICKA3bIBAaHUS O MHOI'OYTOJIbHUKAX,
MPUBOIUTH MPUMEPBI 1 KOHTPIPUMEPHI.

HUccaenoBaTh 3aBHCHMOCTh Iomaan KBagapara OT JJIMHBI €ro CTOPOHEI.

Mcnoab30BaTh CBOMCTBA KBAaJpaTHOM CETKU I I[OCTpoeHUs ¢uryp; pa3ouBaTrhb

MPAMOYT'OJIbHUK Ha KBaApaTbl, TPCYTrOJbHUKH; COCTABJIATDH (bHprBI U3 KBaJapaTroB H

26




NPSIMOYTOJIbBHUKOB M HaXxOJIUTh MX IUIOIIA/Ab, pa3OuBaTh (UIryphl HAa MPSIMOYTOJBHUKH U
KBaJpaThl U HAXOJUTh UX ILIOIIA/b.

BoipakaTh BEeIMYMHY IUIOIIAAM B PA3JIMYHBIX €IUHULAX U3MEPEHUs METPUYECKON CHUCTEMBI
Mep,
M3MEPEHUS TUIOIAIH.

NMOHUMATh H HUCHOJb30BAaTh 3aBUCHUHMOCTH MCKAY MCTPUUCCKHMMU CAWHHUIAMU

3HAKOMHUTBCSI ¢ MpPUMepaMu NPUMEHEHHMs IUIONAJAM W TEepPUMETpa B MPAKTUICCKHUX
cutyanusax. Pemarp 3agaum U3 peaqbHOU KU3HU, MPeiaraTb U 00Cy:KIaTh pa3indHbie
CIoco0bI pelieHus 3a1a4

JlecaTHUHBIE
Apoou

(38 v)

JlecaTUYHAsT 3aMUCh JAPOOEH.

CpaBHeHHE JIeCATUYHBIX
poOei.

JleWicTBHSI ¢  JECATHYHBIMH
MpoOsiMHU. Oxpyrienue

NECATUYHBIX JPOOEH.

Pemenne TEeKCTOBBIX 3ajad,
CoZIepIKALINX Ipo0u.
OcHOBHBIE 337241 Ha IpOOHU

IIpeacraBasATh JCCATHYHYIO ApOoOb B BHUIC OOBIKHOBCHHOH, YHMTATh W 3alUCHIBATh,
CPAaBHUBATH JCCITHYHBIC ApOOU, Mpearatb, 000CHOBBIBATHL U OOCY:KIATh CIOCOOBI
YIIOPSIIOYMBAHUS JCCATUIHBIX APOOCH.

MN300paxkarh necaTuyHble APOOU TOUKAMU HA KOOPAMHATHOM MPSAMOM.

BbISIBJSITH CXOACTBA M Pa3jIM4Ms IPaBUI apUPMETUUECKUX NEHCTBUI ¢ HaTypajJbHBIMU
YKMCIIaMU U I€CATUYHBIMU APOOSIMHU, OOBACHATH HX.

BoinoaHATL apudMeTHiecKe IeUCTBUS C JECATUYHBIMU IPOOSIMU; BHINOJIHATH NPUKUIKY
U OLIEHKY pe3yJibTaTa BHIYUCICHUH.

IIpumeHsTH CBOMCTBA apU(PMETHUUECKUX NECHCTBUHN IS pAllMOHAINU3AIMY BEIYHUCICHHH.

IIpuMeHsAITh NPaBUWJIO OKPYIVIEeHUs] JecATUYHBIX aApoOeil. IIpoBoauTh Hcc/ie10BaHUS
CBOWCTB JECSATUYHBIX APOOEH, ONMUpasch Ha YHUCIOBBIE SKCIIEPUMEHTHl (B TOM YHCIE C
[MOMOIIBIO0 KOMIIBIOTEPA), BBIABUIATh TMIOTE3bI U IPUBOJUTH UX OOOCHOBAHUS.

Pacno3HaBaTh HCTHHHBIC U JIOJKHBIE BBICKA3bIBAHUS O I[pO6$IX, NPUBOJAUTL NMPUMEPLI U
KOHTPHPUMEPLI, CTPOUTDH BbBICKA3bIBAHUA 1 OTpULAHUA BBICKA3bIBaHMI.
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Pemath TeKCTOBBIE 3ala4uu, coacpiKalumce IIpOGHBIe JaHHBIC, 1 HA HAXOXKXKICHHUEC YaCTU LICJI0I0
M CJIOro 110 €ro 4acTu; BbISIBJIATH UX CXOACTBA U pa3jinvius.

MopenupoBaTh X0/ PELIEHUS 337auu C IOMOUIbI0 PUCYHKA, CXeMbl, Tabnuubl. IlpuBoauTs,
pa30uparh, OLleHUBATD Pa3JIMYHbIE PEIICHNUS, 3alIUCU PELIEHUI TEKCTOBBIX 3ajau.

OﬂepI/IPOBaTb I[pO6HBIMI/I quciiaMu B pC€aJIbHbBIX JKU3HCHHBIX CUTYyallUsX.

KpuTnyecku oneHUBATH MOJTYUYCHHBIN Pe3yIbTaT, OCYHIECTBIATh CAMOKOHTPOJIb, IPOBEPSs
OTBET HA COOTBETCTBHE YCIOBUIO, HAXOJIUTh OIIUOKH.

3HAKOMHUTBCS ¢ HCTOPHeEl pa3BUTHS apuMETUKN

Harasanas
reomerpus. Tesa
U  urypslt B

npocrpancree (9

1)

MHOTOrpaHHUKH.
300pakeHne

MHOT'OTPAaHHUKOB.
[MPOCTPAHCTBEHHBIX TEIL.

[ [pssMOYTOJIBHBII
rapajuieIenumes,
Pa3BépTku KyOa

[apajjicjacnuicaa.

[IpakTrueckas
«Pa3BépTKa KyOay.

O0BEM
[PSIMOYTOJIBHOTO
Hapasuiesienueaa

Monenu

KyO.

u

pabota

KyOa,

PacnnozHaBath Ha 4epTexax,
napajuienienunen, Kyo,
OLCHUBATH JIMHEWUHBIE pa3MEPBI.

PHMCYHKAX, B OKpY’KaolieM MHpe PsIMOYTOJbHbBIN

MHOTOIrpaHHUKH, ONHUCBIBATb, HCHOJbB3yd TEPMHUHOJIOIHIO,

I[IpuBoANTHL NpHUMEPbI OOBEKTOB PEANTbHOrO MHpA, UMEIOMMX (OpPMY MHOTOTpaHHUKA,
MPSIMOYTOJIBHOTO TIapajuienenumnena, Kyoa.

MN300paxkarh Kyd Ha KIeTuaToi Oymare (MIpU HATUYUH BO3MOKHOCTH).

UccaenoBarb cBoiicTBa Ky0a, NpsSMOYTOJBHOTO TapajUieienunesa, MHOTOTPaAaHHUKOB,

MCITIOJIB3YS MOJICIIH.

Pacno3naBaTh U H300pakaTh pa3BEPTKH Kyba U mapauienenumnena. MoaeaupoBaTh Ky0 u
napajuiesienune1 u3 OyMard ¥ MpoYruX MaTepHalioB, 00bSICHATH COCO0 MOICTUPOBAHUS (TIpH
HATHYUU BO3MOKHOCTH).

Haxoauthb n3MepeHus, BLIMUCIATH TUIONIAAb MMOBEPXHOCTH; 00BEM Kyba, TPSIMOYTOJIBHOTO
MapajuieJienuiesa; Mcecjaea0BaTh 3aBUCHMMOCTh 00BEMa Kyba OT JanuHBI ero peopa,

BbIIBUT'aTh U 000CHOBBIBATDH rumortesy.
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Ha6mo1aTh 1 NPOBOAUTH AHAJOTHH MEX/Y MOHATHAMHU IUTOMAAN U 00bEMa, IepuMeTpa
[JIOIIAJM IIOBEPXHOCTU. Pacmo3HaBaTh WCTUHHBIE M JIOKHBIC BBICKA3bIBAHUSA O
MHOI'OIPaHHUKAX, NMPUBOAUTHL NPUMEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3LIBAHHUSA U
OTPHULIAHMS BBICKA3bIBaHM. PemiaTh 3aa4u U3 peaabHON )KU3HU

IloBTOpEHUE "
00001menue (10 4)

[ToBTOpEeHUME OCHOBHBIX
MOHSATUH U METOJOB Kypca 5
Kjacca, 0000IIeHre 3HaHUH

BorunciasaTh 3HaUCHUSA BBIpa}I(eHI/Iﬁ, COACpKAIIKUX HaTypaJbHBIC 4YHCIIA, OOBIKHOBEHHEIE U
JICCATHYHBIC ,I[pO6I/I, BBIIIOJIHATH HpCO6p330BaHI/I$I YHUCCII.

Bb10upaTh cnocod cpaBHEHHUS YHCEN, BEIUMCICHUH, MPUMEHATH CBOCTBA apH(PMETUIESCKUX
NecTBUM JUTs pallMOHAIN3alM1 BEIUMCIICHUH.

OcyliecTBJIAATh CAMOKOHTPOJb  BBIMOJHAEMBIX JIEUCTBUH M CAaMOIIPOBEPKY pe3yJbTara
BBIYUCIIEHUI.

Pemiate 3a1a4u U3 peajbHOM KU3HU, NIPUMEHATh MaTeMATHYeCKHe 3HAHUSA Ul PEIICHUS
3a/1a4 U3 IpYruxX yuyeOHbIX PEAMETOB.

Pemathb 3a1a4u pa3HbIMH CNIOCO0AMHU, CPABHUBATH CIOCOOBI PEILICHUS 33/1a4H, BLIOMPATH
panuoHAJbLHBIN C1IOC00
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6

kJjacc (He menee 170 1)

pasnaesa (TemMbl)

HaszBanue

Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI /IeATEJILHOCTH 00y4aKOIIMXCS

[PellieHre TEKCTOBBIX 3a4a4

4acoB)
Hatypaibnble  |Apudmerndyeckue AeHCTBUSA C |BbINOIHATE apudmeTrnyeckue JelicTBHSI C MHOIO3HAYHBIMH HATypaJIbHBIMU YHCJIAMHU,
qucIa MHOI'03HaYHBIMU HAXOAUTh 3HAYEHHs UUCIIOBBIX BBIPAXEHUH CO CKOOKaMu M 0e3 CKOOOK; BBIYMCJSATH
HaTypaJIbHBIMU YUCIaMU. 3HAYEHHS BBIPAKEHUM, colepKallluX CTeNeHU. BbINOJIHATh NPUKUAKY U OLEHKY 3HaueHUH
(30 1) Yucnossie BBIPQ)KEHUS, [YUCIIOBBIX BBIPAKCHUH, MPUMEHATh NMPUEMBI NMPOBepKH pe3ynbrarta. Ucnmoab3oBaTh npu
MOPSIIOK NeHCTBUH, BBIYHCIEHUSIX TMEPEMECTHTENBHOE M COYETAaTeIbHOE CBOMCTBA CIIOKEHHS M YMHOXKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpeieNuTeIbHOE  CBOMCTBO  YMHOXKEHHUSI ~ OTHOCHUTEIBHO  CJIOXEHHS,  CBOWCTBa
OkpyrieHue  HaTypalbHbIX [apU(PMETUUECKUX JCHCTBUIMA.
YHCeIL.
Jlenutenu M KpaTHBbIE 4YMCIIa;
HanOOJIbIINN o0mumii
nenuTeNns M HauMEHbllee
oO11ee KpaTHOE.
Paznoxenue quciaa Ha |[MccienqoBaTh  4YMCIIOBbIE  3aKOHOMEPHOCTH, TMPOBOJUTH  YHCIOBBIE  SKCIIEPUMEHTHI,
MpPOCThIE MHOKHUTEIH. [BbIABUIATh U 000CHOBBIBATH T'HIIOTE3bI.
JlemumocTb CYMMBI u
npomssenenms.  Jenenue ¢ @dopMyJIMpoBaTh ONpeAeaeHUs JICIUTENs U KPaTHOTO, HauOOJBIIEro OOLIEro AEIUTeNns U
OCTATKOM. HAMMEHBIIEro O0IIEro KpaTHOTO, IPOCTOT0 U COCTAaBHOI'O YMCENl; UCIOIb30BaTh 3TU MOHATHS

[IpU pCIICHUHA 3aJ1ay.

le/IMeHﬂTb AJATOPUTMBbI BBIYHCIICHUA HauOOJIBIIIETO 06H1€FO JCIIUTECIIA W HAHMMCHBIICTO
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00IIero KpaTHOTO JABYX YMCEI, AITOPUTM PA3NI0KEHHUS YHCIIa Ha MPOCTHIE MHOKHUTEIH.
UcciienoBarh ycioBus 1€IUMOCTH Ha 4 U 6.

UccienoBarb, 00Cy:K1aTh, GopMyIHpPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[IPOU3BEICHUS: JBYX YETHBIX YHCE, IBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YHCET.

HUccaenoBaTh cBOMCTBA ACIIUMOCTHU CYMMBI U IIPOU3BEACHUS YU CCII.

I[IpuBoauTHL NpUMepPbI YWCEI C 33JaHHBIMU CBOMCTBAaMHU, PACHO3HABATH BepHbIe M
HeBepHbIe YTBEP)KICHHUS O CBOMCTBAaX 4YHCEN, ONPOBEPraTb HEBEpPHBbIC YTBEPKICHUS C

IMIOMOIIBIO KOHTPIIPUMEPOB.

KOHCprHpOBaTb MaTeMaTHYC€CKUE NPEAJIOKEHUSA C IIOMOMIBIO CBA3O0K «U», «KHUJIN», «KCCJIH...,
TO...».

Pemiathb TEKCTOBEIC 3aJa4d, BKIOYAOIMMUE TTOHATUA JCJIMMOCTH, apI/I(bMeTI/I‘-IeCKI/IM

CII0COOOM, HCIIOIb30BATh MEPedOp BCEX BO3MOKHBIX BAPUAHTOB.
MoaeJupoBaTh X0/ pEIICHU 3a/1a41 C TIOMOIIBIO PUCYHKA, CXEMBbI, TAOIHIIBI.

[IpuBoanTh, pa3déuparb, OLEHNBATH DPA3JIMYHbIC PEHICHMS, 3alUCH PELUICHUH TEKCTOBBIX
3ajay. KpuTHyecku oueHUBATH NOJYyYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO

Harasanan
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(74)

Ha

[ lepneHqUKYISIpHBIE TIPSMBIE.
[TapajutenpHbIE IPSMBIE.

PaccTrostHne Mexay IBYyMs
TOYKAaMH, OT TOYKH JI0
MpsIMOM, JUIMHA TIyTH Ha

KBaJpPaTHOM CETKE.

Pacno3HaBaTh Ha YCPTECIKAX, pUCYHKAX CIIydan B3aMMHOT'O paCIlOJIOXKCHUA IBYX IMPSAMBIX.

N300paxkaTh ¢ MOMOIIBI0 YePTEKHBIX UHCTPYMEHTOB Ha HEJIMHOBAHHOW M KIIETYATOU
Oymare JBe TEepeceKaroluecss MpsMble, JBE MapalieIbHbIE MPSMbIE, CTPOUTH TMPSIMYIO,
MEePIECHINKYIISIPHYIO JTAHHOM.

IIpuBOAMTHL MPUMeEPBI TAPALIETLHOCTH U MEPIICHINKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
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[Tpumepsr TPSIMBIX B [Pacmo3HaBaThb B MHOTOYTOJBbHHKAX MEPHCHIUKYISIPHbIE W TapauieIbHbIE CTOPOHBI.
[IPOCTPAHCTBE MN300pakaTh MHOTOYTOJIBHUKH C TTapaJUIeTIbHBIMH, IEPIICHANKYISIPHBIMA CTOPOHAMH.
HaxoauTh paccTOsHHE MEXIY IBYMs TOYKAMH, OT TOYKM 1O MNPSMOH, UIMHY IyTH Ha
KBaJJpaTHON CETKE, B TOM YHCIIE HCIIOJB3Ys HU(POBBIE PECYpChI
Apodu (32 1) OOBIKHOBEHHAs IpoOb, (CpaBHUBATH U YHOPSAIA0YUBATH IpOOH, BLIOMPATH CIIOCOO CpaBHEHUS IpOOEH.
OCHOBHOE CBOWCTBO JIpo0w, .
. [[IpexcTaBJATh IeCATUYHBIE APOoOU B BUI€ OOBIKHOBEHHBIX ApoOeii 1 0OBIKHOBEHHBIC B BHJIC
COKpaIecHue JIpoOeH.
NECATUYHBIX, MCIO0Jb30BATh 3KBHBAJEHTHbIE INpeICTABJIEHUs] IPOOHBIX YHUCENT NPU HX
CpaBHeHHE u

YIOpsiA0YMBaHUE IpOOEii.

JlecaTnunbie JIpobu u

MCTpHUUYCCKasA CUCTEMA MCP.

CPaBHCHUU, IIPU BBIYHUCIICHUAX.

ApudmeTndeckue IeHCTBUS C
O0OBIKHOBEHHBIMU u
MEeCATUYHBIMU APOOSIMHU.

OTHOILIEHUE.
ITAaHHOM

Jlenenue B
OTHOIIICHUH.
Macitad, mponopius.

[lousTue IIPOLCHTA.

Bprunciienue mnpoueHTta  OT
BEJIMYUHBI U BEJINYUHBI 11O €6

MPOIICHTY.

Pemenre TeKCTOBBIX 3ajad,

CoAEpKAIINX npodu u

Hcnoab3oBath necaTHUHBIE ApoOU IpU MPeoOpa30BaHUU BEIMYMH B METPUUYECKON CUCTEME
Mep.

BbInoHATH apl/l(l)MeTI/I'—IeCKI/Ie JEeHCTBUSA C OOBIKHOBEHHBIMU U JACCATUYHBIMU ,Z[pO6$IMI/I.

BbruncasiTe 3HAUYEHUS BBIPAKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE M JECATUYHBIE JIPOOH,
BBINOJIHATE  NpeoOpazoBaHus ApoOeli, BbIOUPATh CHOCO0, TNPHMEHSTH CBOICTBa
apupMeTHIecKuX AeHCTBUH I palliOHAIN3alMK BEIYMCICHUMN.

CocTaBasiTh OTHOIIEHUS U NPONOPLHHY, HAXOAUTH OTHOILICHNUE BEIWYUH, JEIUTh BEIUYNHY
B JAHHOM OTHOIIeHWH. HaxoauTh 3KCNEPUMEHTAIbHBIM MYTEM OTHOIIEHUE [UIMHBI
OKPY’KHOCTH K €€ TuaMeTpy.

HHTepHpeTHPOBaTB MacmTad KaKk OTHOIIICHHE BCJIIMYHMH, HAXOJAUTDH Macitad IJ1aHa, KapThbL
W BBIMUCIIATL PaCCTOSAHUA, UCIIOJIB3YS Macirao.

OO0BSICHATB, YTO TAaKOE IPOLEHT, YHOTPEOJATH OOOPOTHI PEYU CO CIOBOM «IIPOLIEHTY.
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MPOLICHTBHI.
[TpakTrueckas paborta
«OTHOIIIEHNE JTNHBI

OKPYKHOCTH K €€ TuaMeTpy»

Bbipa:kaTh MpOLEHTH B Ipo0sSX MU JIpoOM B MPOIEHTAX, OTHOIICHWE ABYX BEJIWYHH B
IIPOLICHTAX.

BbIYHCASITH IPOLIEHT OT YKCIA ¥ YHUCIIO MO ero npoueHTy. OKpyrisitb ApoOH U MPOIECHTHI,
HAXO/UTh MPUOIMIKEHHS YHCE.

PemiaTh 3aga4m Ha yacTH, NPOLEHTHI, IPOMOPLUHU, HA HAXOXKIEHHUE IpoOU (MpoLEeHTa) OT
BEJIMYMHBI U BEJIWYMHBI IO € ApoOu (MpoLEeHTy), 1podu (IIpOIeHTa), KOTOPBIA COCTaBIISET
oJlHa BenuuuMHa oT apyroi. IlpmBoauTh, pa3dupaTb, OLEHMBATHb DPA3JIMYHBIE PELIEHUS,
3alMCH PELICHUI TEKCTOBBIX 3a/1a4.

N3Baexary uHpopManuio u3 TabIuIl U AUarpaMM, HHTEPIPETUPOBATH TaOJIMYHBIC JJAHHBIE,
OTIpeNIeNIATh HauOOJIbIlIee M HAUMEHBIIEE U3 TPEACTABICHHBIX TaHHBIX

Harasgnas OceBast cummeTpus. [Pacmo3HaBaTh Ha YepTEKax U U300pAKEHUSIX, H300pakaTh OT PYKH, CTPOUTH C ITOMOLIbIO
reomeTrpus. LleHTpanbHas CUMMETPHUSL. MHCTPYMEHTOB (QUrypy (OTpE30K, JOMaHyl0, TPEYIOJbHUK, MPSMOYIOJIbHUK, OKPYKHOCTBH),
Cummerpus CUMMETPUYHYIO JAHHOW OTHOCUTENIBHO MPSIMOM, TOUKH (IIPH HAJIMYUU BO3MOXKHOCTH).
[locTpoeHne CHUMMETPUYHBIX
(6 4) buryp. Haxoauth nmpumepsl cuMMETpUM B OKpyXkaromeMm mupe. MoaenaupoBarb u3 Oymaru JBe
(Gurypbl, CHUMMETPUYHBIE OTHOCUTEIBHO TPSMOH; KOHCTPYMPOBATH T'€OMETPUUYECKUE
[TpakTrueckast paborta .
KOH(Urypaluy, UCHOib3ys CBOMCTBO CUMMETPHMM, B TOM YHCIE C IMOMOIIBIO IHM(POBHIX
«OceBast CHMMETPHSI».
pecypcoB (IIpH HAJTMYUU BO3MOKHOCTH).
CHUMMeETpHs B IPOCTPAHCTBE . .
MccaenqoBarh CBOICTBA U3YYEHHBIX (UIYp, CBSI3aHHBIE C CHMMETpHUEH, HUCHOJIb3Ys
HKCIIEPUMEHT, HAOII0/IeHHE, MOJIETUPOBaHHE.
O00CHOBBIBATb, ONPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEP)KICHUS O CUMMETPUU
Quryp
Beipakenus [ I[pumeHeHne OykB st |(Menosib3oBaTh OYKBbI 1711 0003HAYEHUSI YUCEIT, TIPU 3alIUCH MAaTEMAaTUYECKUX YTBEPKICHHIH,
OykBamu (6 1) 3anucu MaTeMaTHYECKUX [COCTABJIATH OYKBEHHBIE BBIPAKEHHSI 10 YCIOBHIO 3a]1aUH.

BBIPDAKECHUM U NPEIJIOKEHUN.
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byKBEHHBIE  BBIpDAXKCHUS U

YHCJIOBBIC ITOJACTAHOBKH.

bykBeHHBIE paBEeHCTBA,

HaXO0XJICHUC HCHU3BCCTHOI'O

KOMIIOHEHTA. DOPMYJIBL.

I/ICCJ’IGI{OB&TL HCCJIOXKHBIC YU CJIOBBIC 3aKOHOMCPHOCTH, UCITIOJIL30BATh 6yKBbI JJIA UX 3aI1MCH.
BoIuncasTh 4UCI0BOE 3HAUCHUE 6yKB€HHOFO BBIPpAXKCHUSA IPH 3aJIaHHBIX 3HAUYCHUAX 6yKB

3anuceiBaTh GoOpMYyJIBI: NEpUMETpa M IUIOWAAM MPSAMOYTOJIbHUKA, KBajapara; JIMHbI
OKPYKHOCTH, IIJIOLIAJN KPYra; BHINOJHATH BbIUuMcaeHus 110 3TuM Gopmyiam. CocTtaBasTh
(hopmy.ibl, BBIpAKAIOIINE 3aBUCUMOCTU MEXY BEJIMUMHAMU: CKOPOCTh, BPEMSI, pACCTOSHUE;
[[€HA, KOJIMYECTBO, CTOMMOCTH; MPOU3BOJUTEIHLHOCTh, BpeMsi, 00BEM pPaOOTHI; BBIOJIHATH
BEIYUCIICHHS 110 3THM (popmymam.

Haxoauth HEU3BECTHBIN KOMIIOHEHT apu(PMETUYECKOTO IEHCTBUS

Harasanasn
reoMeTpHus.

Durypsl

HAa IMTJIOCKOCTH
(14 u)

UeThIpEXYroJIbHUK, ITPUMEPHI

UETBIPEXYTOJIBHUKOB.

[ [pAMOYTOJIbHUK, KBaJIpar:
CBOMCTBA  CTOPOH,  YIJIOB,
muaroHaliei.

l3mepenne  yriioB.  Bunubl
TPEYTOJIbHUKOB.

[lepumeTp MHOTOYrOJIBHMKA.
[Tnomane ¢urypsl. @opmyisl
nepuMeTpa M IJIOLIAAM
[IPSIMOYTOJIBHUKA.
[Tpubnmxénnoe

ruiomaau Guryp.

U3MEpEHUE

[IpakTHueckas
«ILimomans kpyra»

pabota

I/I306pamaTb Ha HEJIWHOBAaHHOMW M KJIETYATOM 6YMal"€ C HCIOJIB30BaAaHHUCM IIepTé)KHLIX

HMHCTPYMCHTOB LIGTI:IpéX}/I“OJH)HI/IKI/I C 3aJaHHBbIMU CBOICTBAMH:. C napaujiCIbHbIMU,

MEePIEeHANKYIISIPHBIMI, PAaBHBIMA CTOPOHAMH, MPSAMBIMH YIJIaMH H JAp., PaBHOOEIPEHHBIN
TpeyroibHUK. Ilpeasarars un 00cykaaTh c1ocodbl, aJITOPUTMBI IOCTPOCHHUSL.

MccaenoBarb, UCHONb3ys OSKCIEPUMEHT, HAOIIOAECHUE, MOJCIUPOBaHKHE, CBOMCTBA
[PsIMOYTOJIbHMKA, KBaJpaTa, pa30MBaTh Ha TPEYTOJIbHUKU.
O00CHOBBIBATH, ONpPOBepPrarb C IOMOILIBIO  KOHTPIPUMEPOB  YTBEPKACHUS O

MPSIMOYTOJIbHUKE, KBAJpaTe, Paclo3HaBATh BEPHbIE U HEBEPHBIE YTBEPKICHUS.

3mMepsaATh U CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJIbl, B TOM YHCJIE€ B MHOIOYTOJIbHUKE,
Tylble, pPa3BEPHYTHIC YIIIBL.
IPSIMOYTOJIBHBIN,

CPAaBHUBATBH  YIJIbI;
PacnoznaBatb, u300pakaTh

pacmo3HaBaTh OCTpbIe, TPSMBbIC,

OCTPOYTOJIbHBIM, TYHOYTOJIBHBIH,

[paBHOOEPEHHBIN, pABHOCTOPOHHUI TPEYrOJIbHUKH.

BbiuncasaTe nepUMETp MHOTOYTOJbHHMKA, IUIONIAJb MHOTIOYrOJIbHHKAa pa30ueHHeM Ha
MPSIMOYTOJIbHUKHU, HAa paBHbIE (QUIypbl, MCIOJNb30BaTh METPUUYECKHE EIUHUIBI U3MEpPEHUs
JUTMHBI U TIJIOIIAH.
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Hcnoab3oBaTh NpUOJIMKEHHOE H3MeEpPeHHMe [UIMH M IUIONa/ell Ha KieTyaTod Oymare,
MpUOIMKEHHOE U3MEPEHUE ITTMHBI OKPYKHOCTH, TUIOIIAAN KPyra

[Monoxutenbubl |[lensie uncna. Moayns uucna, [IpuBoaAUTE NpHMepPbI UCHONb30BAHUS B  PEAIbHON  JKU3HU  IOJOKUTEIBHBIX U
e M [reoMeTpHuyecKast OTPHLIATEIILHBIX YUCEII.
OTpULATEJbHbIE |[MHTEPIIPETALUs] MOZYJIS. 5
M300paskaTh 1elble YUCIIa, TOJI0XKUTENbHbIE U OTpULATEIbHbIE YHCIIa TOYKAMU Ha YMCIOBON
qHCcIa YncioBbIe TIPOMEKYTKH. °
[PSMOM, HCIOJb30BATH YHCIIOBYIO MIPSIMYIO /ISl CPABHEHUS YHCEIL.
(40 u) [TonoxxurenbHbIE u
[IpuMeHATH MPaBUJIa CPAaBHEHUS, YIIOPSI0YHUBATD IIEJIbIC YUCIIA; HAXOAUTH MOJTYJIb YUCIIA.
OTpHLIATENIbHBIE ancima. | P P p » YHopsi 1 ’ A oy
CpaBHeHHE NOTOKUTEIBHBIX H |hopwMy IHpOBATH NPABHIA BLIMUCIEHNS ¢ MOIOKUTENBHBIMUE M OTPALATEIbHBIMH YHCIAMH,
OTPULATCTBHBIX HHCCTL.  \yaxoauTh 3HAYEHHs] YMCIOBBIX BBIPAKEHHI, CONEPKAIMMX IEHCTBHSA C MOJOKUTEILHBIMU
Apupmernieckne ICHCTBHA C |y orpyraTenbHBIMU YHCTAMH.
MOJIOKUTEITHHBIMH u
OTpHLIATENBHBIMU YHCIIAMHU. I[IpuMeHATH CBOMCTBA CIOXKEHUS U YMHOKEHHUSI 17151 TpeoOpa30BaHUsI CYMM U MPOU3BEICHUIMA
PemreHne TeKCTOBBIX 3a7a4
IMpeacraBiaenune [[IpsmoyronbHas cucremMa |[O0BSACHATH M MJLUTIOCTPUPOBATH MOHSTHE TPSIMOYTOJbHONH CHCTEMBl KOOpDIHMHAT Ha
MaHHBIX KOOp/JMHAT Ha  TUIOCKOCTH. [[UIOCKOCTH, MCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOMTH HAa KOOPJMHATHOW IJIOCKOCTH TOYKH H
KoopauHaTsl TOYKH Ha |pHUTypHI IO 33JaHHBIM KOOPAWHATAM, HAXOAUTh KOOPAWHATHI TOYEK.
64
(6 1) MJIOCKOCTH, abciucca U
opIHHATA Yuratrh cTOi0YaThie M KPYroBbIE JMarpaMMbl; HHTEPHPETHPOBATH IaHHBIC, CTPOMTH
CTOJIOUAThIE JUarpaMMmbl.
Crosnbuatble ¥ KpPYyroBbl€
MarpaMME! Hcnoab3oBaTh HH(OpPMAaLUIO, TPEICTABICHHYIO B Ta0IMIIAX, HA AUarpaMMax JUisl peleHus
TEKCTOBBIX 3aj[a4 M 33]1a4 U3 PealbHOM KU3HH
[IpakTuueckas pabora
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«HOCTpOGHI/Ie AuarpamMmmy;.

Pemenne TEKCTOBBIX 3aJa4,

COZIepIKaIIX JIAHHBIE,
MPCACTABJICHHLIC B Ta6HI/IHaX

1 Ha Juarpammax

Harassgnas
reoMeTpus.

Durypbl

B IPOCTPAHCTBE
(9 1)

[ [psAMOYTOJIbHBIN
napajuieJenuImne, KyO,
npu3Ma, MOHpaMuAa, KOHYC,
WIMHIP, Imap u  cdepa.
300pakeHne
[POCTPAHCTBEHHBIX  (QUTYP.
[ Ipumepsl pa3BEPTOK
MHOTOT'PAaHHHUKOB, IFJIMHIPA U
KOHYCA.

[TpakTrueckast pabora
«Co3nanue Moenei

[IPOCTPAHCTBEHHBIX QUTYDPY.

[Torsitie 00BEMA; €IUHUIIBI
n3MepeHust o0néMa. OO0BEM
MPSIMOYTOJIBHOTO

napajienenunesa, KyOa,

bopmybl 06bEMa

Pacno3HaBaTh Ha 4epTEKaxX, PUCYHKAX, OMUCHIBATH MMUPAMHIY, MPU3MY, [IWIHHIP, KOHYC,
rap, U300paxaTh UX OT PYKH, MOJEJMPOBATh W3 OyMarw, TUIACTUIIMHA, MPOBOJIOKU U JIp.
(Tpu HAJTUYMH BO3MOYKHOCTH).

[IpuBoaMTHL NpUMepPbI 00BEKTOB OKPYKAIOILET0 MUPA, UMEIOLIUX (POPMbI HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMHMHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE, BBICOTA, PagUyC M
IMaMETP, pa3BEPTKaA.

I/I3yanb, HCIIOJIB3YA OKCIICPUMCHT, Ha6JIIOI[eHI/I€, HU3MCPCHUC, MOACTIUPOBAHUEC, B TOM YUCIIC

KOMIIBIOTCPHOC, U OIHUCBIBATD CBOIiCTBA Ha3BaHHBIX TCJI, BbBIFABJATH CX0JACTBA H

Pa3IHYUs: MEXKY TUPAMUAON U IPU3MOM; MEXKIY HAINHIPOM, KOHYCOM M IIAPOM.

Pacnio3HaBaTh pa3BEPTKY Mapajiesienumeaa, Kyda, Mpu3Mbl, TUPAMUIbI, KOHYCa, IIWIHH]IPA;
KOHCTPYMPOBATH JaHHBIC TeJla U3 Pa3BEPTOK, CO3/1aBaTh X MOJICITH.

Co3naBaTh MO/1eJIM TIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpoBOJIOKH, MJIACTUINHA U JIP.)
H3mepsaTh HA MOIeJIAX: ITUHBI pEOEp MHOTOTPaHHUKOB, IUAMETP IIapa.

BoiBoauth popmyiry 00bEMa MPSIMOYTOIBHOTO Mapaljiesienumnesaa.

BoiunciasTe 00BEM

no d¢opmyaam: KyOa;

MCII0JIB30BAaTh CJAWHHIBI U3MCPCHUS O6T)éMa; BBIYHCIATh O0BEMBI TE€JI, COCTaABJICHHBIX W3

IPSIMOYTOJIBHOTO  NapajuleNenunesna,

Ky60B, mapajijieyICIUIIE 0B, peliaThb 3a4a4M C pC€aJIbHBIMA JTaHHbBIMU
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IloBTOpEHue, IloBTOpeHunE OCHOBHBIX
[MOHATUN U METOHOB KYpCOB 5

00001IeHHE

I ’ n 6 KiaccoB, 0000IIEHHE H
CHCTeMAaTH3AIUS cCUCTEMAaTnu3alnsa 3HAaHUNU
(20 )

BbI4uCIATh 3HAUYCHUS BBIPAKECHUM, CONCPKALIUX HATypabHBIC, LEbIE, IOJIOKUTEIIBHBIE U
OTPHIIATENIbHBIC YMCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE TPOOU, BBIOIHATH IMpeoOpa3oBaHUs
YKCEJ U BBIPAXKCHUM.

Bbi0npaTh cnmocod CpaBHEHMsI 4YMCEJ, BBIUYMCICHUH,
MPUMEHSATh CBOMCTBA apU(PMETHUECKUX NEHCTBUIN IS paliMOHAIN3allUH BBIYMCIICHUI.

Pemathb 3aJa4M U3 peaﬂbHOﬁ KHU3HU, IPUMECHATHb MAaTEMATUYCCKHUE SHAHUA IS PCIICHUSA
3a/lad M3 APYIrux IpeaIMCTOB.

Pemiath 3a1a4M pa3HbIMH CII0CO0aAMH, CPABHMBATDH, BLIOMPATH CNOCOOBI PEIICHUS 3a/1a4H.

OcyuiecTBJIAATh CAMOKOHTPOJIb  BBIMOJHAEMBIX JIEUCTBUH M CaMOINPOBEPKY pe3yJibTara
BBEIUMCIICHUN

[Ipu paspaborke paboyeld mMporpaMMbl B TEMAaTHYECKOM IUIaHMpOBaHMH st oOyuarommxcst ¢ HOHA momkHBI OBITH YYTEHBI BO3MOKHOCTH
WCTIOJIB30BAaHUS JEKTPOHHBIX (IU(POBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIONIMXCS Y4€OHO-METOAMYECKUMH MaTepHaslaMH (MYJIbTHUMEIHIHbIC
MPOrPaMMBbI, AJIEKTPOHHbIE YYEOHUKH U 3a/la4HUKH, SJICKTPOHHBbIE OMONMOTEKH, BUPTYyaJbHBIC JIaOOPATOPUH, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIUU
U (POBBIX 00pPA30BATEIBHBIX PECYPCOB), MPEICTABICHHBIMU B 3JIEKTPOHHOM (IIU(POBOM) BHJIC M PEATH3YIONIUMHU JTUJAKTUICCKAE BO3MOKHOCTH
HKT, conepkaHre KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.
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IHPUMEPHAS PABOYAS ITPOI'PAMMA
YUYEBHOTI O KYPCA «AJI'EBPA». 7—10 KJIACCBI

eaun u3yuyeHusi yaeOHOro Kypca

Anre0Opa sIBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOW IIKOJBI: OHA
oOecrieuynBaeT M3y4YCHHE APYTUX IUCHIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAMMO I  TPOJOJDKEHUS
oOpa3oBaHUS W B TOBCEAHEBHOW XW3HHU. Pa3zButme y 0O0ydaromuxcsi HaydHBIX
MpeACTaBICHUM 0 MPOUCXOKICHUH
U CYIIHOCTH aJireOpandeckux abCTpaKIuid, ClIoco0e OTPaKEHUS -MaTeMaTHIECKON
HayKOW SIBJICHUU U TMPOIECCOB B MPHUPOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO
MOJICIUPOBaHUST B HAyYHOM TIO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KaueCTB MBIIUICHUS, HEOOXOIUMBIX
JUIS  aJanTaldd B COBPEMEHHOM Iu$poBoM obmiecTtBe. M3ydenue anreOpsl
€CTEeCTBEHHBIM 00pa30M obecrieunBaeT pa3BUTHE YMEHUS HaOJt01aTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEMCTBUSI M BBIBOJBI, (hOPMYIUPOBATH
yTBepxkaeHus. OcBOoeHUE Kypca aiareOpbl 00eCleurMBacT Pa3BUTHE JIOTMYECKOTO
MBIIIUICHUSI OOYYarOUIMXCS: OHM HCIOJB3YIOT JCAYKTUBHBIE W WHIYKTHUBHbBIC
pac-cyxjaeHusi, 0000IIeHe U KOHKPETHU3allUI0, a0CTparMpoOBaHUE U aHAJIOTHIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIE O00BEM CaMOCTOSTEIBLHOU
JEATEIbHOCTH OOyYalolUXCs, TMO3TOMY CaMOCTOSTEIbHOE pEIICHUE 3aaad
€CTECTBEHHBIM 00pa3oM SIBJISIETCS pean3alueil JeAaTeIbHOCTHOTO MPUHIIUIA
oOyJeHus.

B crpykrype mporpammbl ydeOHOTO Kypca «AJredOpay» OCHOBHOHM IIIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJIep)KaTeIbHO-METOANYECKUE JUHUU: «Yucna u
BBIYUCIICHUSY, «ANTeOpaniduecKue BBIPAXEHUS», «YPAaBHCHUS W HEPABCHCTBAY;
«OyHKIMm». Kaxnaas u3 3TUX COJIEpKATEIbHO-METOUYECKUX JIMHUN PAa3BUBACTCS
Ha TPOTSHKEHUHU TPEX JIET U3YUYCHHUS Kypca, €CTECTBEHHBIM 00pa30M IepeIlieTasCh
W B3aUMOJICUCTBYSI C JAPYrMMU ero JHMHUsSMH. B XoJe wu3ydeHus Kypca
OoOy4YaromumMcsl MPUXOAUTCS JIOTUUECKU PacCykaaTh, UCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN f3bIK. B CBSI3W C 3TUM I1€71€CO00pPa3HO BKIIIOYUTH B MPOTpaMMy
HEKOTOpPhIE OCHOBBI JIOTHKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feibl
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB YHHUBEPCAJIBHOTO MATEMaTUYECKOro s3bIKa. Takum 00pa3oM, MOXKHO
yTBEPXKJaTh, YTO COJACPXKATCIbHOM U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«Anrebpay» SBIIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nmHUM «YWcClia W BBIUHUCICHUS» CIY)KAT OCHOBOM JJis
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaKKe MPUOOPETCHUIO MTPAKTHYECCKUX HABBIKOB, HEOOXOIUMBIX JJISl IIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IITKOJIE CBSI3aHO C PalliOHAILHBIMU
W UpPpallMOHAJIBLHBIMU  YHCJIaMH, (OPMHUPOBAHUEM  TIPEACTABICHUM O
JEUCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHHUS YMCIIOBOM JIMHUU OTHECEHO K
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cTapiieMy 3BeHy o01ero oopa3oBaHus.

Conepxanue JAByX  anreOpanyeckux JIMHUA —  «AJrebOpanyeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
oOy4JaronmMxcss MaTeMaTHYeCKoro amnmnapara, HeoOXOAMMOro i pelIeHHs 3ajad
MaTE€MaTUKH, CMEXKHBIX MPEAMETOB U MPaKTUKO-OPHUEHTHPOBAHHBIX 3aaad. B
OCHOBHOM IIIKOJIE YYEOHBIA Marepuan TPYNIUPYETCSs BOKPYT paldOHATbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHMsI TIPOLECCOB W  SIBJICHUI
peanpHOro Mupa. B 3amaum oOydeHusi anreOpe BXOIAT TaKkKe JajbHEHIee
pa3BUTHE QJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B YaCTHOCTH, s
OCBOCHMSI Kypca WH(POPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICTYKTHBHBIX
paccyxaeHuit. [Ipeobpa3zoBanre CUMBOJIbHBIX (DOPM BHOCUT CBOM crieliu(puuecKuit
BKJIJT B Pa3BUTHE BOOOPAKEHHUS, CITOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxxanue  (QyHKIMOHATBHO-TpaUYECKOM  JIMHMUM  HAllEJIEHO  Ha
MOJIydeHHEe  OOydyaromUMHCS  3HAHUW O  (PYHKIMSAX KAk  BaKHEWIeH
MaTeMaTUYeCKOM MOJENU [IJIsi OMHCAaHUS W HCCJEJAOBAHMS Pa3HO-OO0pa3HBIX
MPOLIECCOB U SABJICHUN B mpupojsie W oOmectBe. M3ydeHue 3TOoro marepuana
CIIOCOOCTBYET pPa3BUTHIO Yy OOYy4YalOIIMXCA YMEHHS HCIOJIb30BaTh pPAa3IMYHbIE
BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATHKH — CJOBECHBIC, CHUMBOJIMYECKUE,
rpaduyueckue, BHOCUT BKJIaJ B (QOpMUpPOBAaHME TNPEJICTABICHUA O POJIHU
MaTEMAaTHUKH B Pa3BUTHHU ITUBWIN3AINH U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

CornacHo ywyeOHoMy miaHy B 7—-10 kimaccax wu3ydaeTcsi y4eOHbBIA Kypce
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Uucma ® BBIUHACICHUSN», «ANTCOpandecKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

VY4eOnbli TUTaH HA U3ydeHue anreOpsl B 7—10 Kiraccax oTBOIUT HE MeHee 3
y4eOHBIX YacOB B HEACNI0 B TEYCHHE KaXKIOro roja oOydeHus, oOmmii oObeM
qyacoB - He meHee 408.

Copep)xaHue yuyebHoro kypca (no rogam obyuyeHus)

7 kaacce

Yucna u éviuucnenusn

PanuoHanbHbIC YKcIa

Hpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, TIEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4HCIA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  PAIMOHAIBHBIX  4uceld. ApudmMerndeckwe JeHCTBUS C
palMOHaIbHBIMU YKciaMu. Pemienne 3aga4 M3 peaibHOM MPAKTUKKA HA 4YacTH, HA
JpoOH.

Crenenb ¢ HaTypaldbHBIM TIOKa3aTelieM: OMpelesieHue, MnpeoOpa3oBaHHe
BBIPKECHUI Ha OCHOBE OTIPEICIICHHUSI, 3aITUCh OOJBIITUX YUCEN.

[IpoteHTHI, 3aMMCh MPOIIEHTOB B BHUJE APOOW M ApOOM B BUIE MPOIICHTOB.
Tpu OCHOBHBIE 3a/1a4M Ha MIPOLICHTBI, PEIICHUE 3a74a4 U3 PEATbHOMN MPAKTUKHU.
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IIpuMmeHeHne TPU3HAKOB JEIMMOCTH, PAa3jIOKEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCETL.

PeanbHble  3aBUCMMOCTH, B TOM 4HcCle TpsMas U oOparHas
MPONOPLUHUOHAIBHOCTH.

Ancebpauueckue gviparccenus

[lepemeHHBIE, YMCIOBOE 3HAYEHNE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTUMBbIE
3HA4YECHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no gopmynam.

[IpeoOpazoBaHnne OYKBEHHBIX BBIPDQKEHHWI, TOXIECTBEHHO  pPaBHBIE
BBIpQXEHUS, TMpaBWiIa MpeoOpa3oBaHUs CyMM H TPOU3BEACHMI, IpaBHIia
pPacKpbITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHs MHOrowIeHa. ClioKeHne, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMS: KBaapar
CyMMBI M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

Ypaenenusa

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBWia OpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHetHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YMCIO KOPHEH JIMHEWHOIO
YPaBHEHMS, pEIICHHWE JIMHEWHBIX YypaBHeHHU. COCTaBIEHUWE YPABHEHHU 110
YCJIOBHIO 3a7ja4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneitHOe ypaBHEHME C JBYMS IEPEMEHHBIMU U ero rpaduk. Cuctema JByX
JMHEWHBIX YPAaBHEHHU C ABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHU.

Koopounamut u cpaguxu. @ynkyuu

Koopannara touku Ha mnpsmoiu. YwucioBesle npoMmexyTku. PaccrosHue
MEXIY IBYMSI TOYKaMU KOOPJAVMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadMKkoB peaabHbIX 3aBUCUMOCTEH.

[Tonsitue Qynkmuu. I'padux dysakmun. CBoiictBa dyHKuuid. JInnelnas
bynknus, e€ rpapuk. ['paduk dynkum y =|X|. I'padudeckoe pemeHre JIMHEHHBIX
YPaBHEHUM U CUCTEM JIMHEUHBIX YPABHEHUM.

8 kuacc

Yucna u éviuucnenusn

KBagpatueiii kopeHb u3 uucia. lloHstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatnunbie TpuOIMKEHUST UppalMOHAIBbHBIX yucen. CBolicTBa apupMeTHUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LEIbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHUCIIA.

Anzebpauueckue eviparxcenus

KBagpaTHpii  TpEXuieH; pasioKEHUE KBAAPaTHOTO TPEXUYJEHAa Ha
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MHOKUTEU.

AnreOpandeckass ApoOb. OCHOBHOE CBONCTBO aireOpanyeckou Apoow.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJICHHE airedpandeckux Japooei.
PanronanbsHbie BhIpaXKEHHS U UX ITpeoOpa3oBaHue.

Ypasenenua u nepasencmea

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCSA K JJUHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['paduaeckas mHTEpIIpETAINS YPAaBHEHUN C IBYMS TIPEMEHHBIMUA M CHUCTEM
JMHEWHBIX YPAaBHEHHW C JBYyMs IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Petienre TEKCTOBBIX 3a/1a4 alNreOpandecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJIHON EPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

Dynkyuu

[Tonsitue dynkuuu. OO6MACTh ONpEeNeNeHUS U MHOXKECTBO 3HAUYCHHM
bynkuun. CnocoObl 3a1aHus PyHKITUH.

I'padux pynxnuu. Urenue cBoiictB ¢yHkuuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX PeabHbIE MPOIECCHI.

OyHKIMKY, ONKCHIBAIOIINE TMPAMYI0 U OOpaTHYIO MPONOPIUOHATILHBIC
3apucHMOCTH, X rTpaduki. ®ymkmum Yy = X, y = X, y = vx, Yy =]
['paduueckoe penieHre ypaBHEHUH U CUCTEM YPAaBHEHHM.

9 kace

Yucna u évtuucnenusn

JeiicTBUTE/IbHBIE YHCJIA

PaunoHnanpHble ynciaa, UppaMOHAIbHBIE YUCIIA, KOHEYHbIE U O€CKOHEYHBIE
JecATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENIBHBIX YUCEN; JEHCTBUTEIbHBIE YK CIIA
Kak OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPAMOIA.

CpaBHEHHME JEUCTBUTENbHBIX YHCEN, apu(MeTHuecKue ACHCTBUSA C
JIEVCTBUTEIIbHBIMH YU CIIAMH.

N3mepenusi, npudIMKeHNs], OLEHKHU

Pa3mepbl OOBEKTOB OKpYXKAIOIIET0 MHpA, AIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIIeM MHUpE.

[IpubmmxkéHHoe  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  MPUOIKCHHUS.
Oxpyrnenue yncen. [Ipukuika u olleHKa pe3yJbTaTOB BEIYMCICHUMN.

Ypasénenua u nepasencmea

YpaBHeHus ¢ 0JHOM NepeMeHHO

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHUE. Penienue ypaBHEHUIN, CBOASIIMXCS K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. IIpumMepsl penieHnss ypaBHEHUN TPEThE U YETBEPTOU
CTEICHEW pa3JI0KEHUEM Ha MHOXKHUTEIH.

Petenue qpoOHO-panimoHaIbHBIX YPaBHEHU.
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Pemmennie TeKCTOBBIX 3a/1a4 aIreOpandeckKuM METOOM.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MEpEeMEHHbIMU U ero Trpaduk. PemeHue cuctem aByX
JIMHEWHBIX YPABHEHUI C IBYMS IIEPEMEHHBIMU. PellieHre cucTeM JByX ypaBHEHHUI,
OJIHO U3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHU C IByMsI IEPEMEHHBIMH.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HepaBencrBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

Dynkyuu

KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KoopauHaThI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.

Ipapukn  bymxmmit:  y =k, y =k« + b, y=ad y=ad
y = +/x, Yy =|X| u ux cBoiicTaa.

Yucnoevie nocnedosamenvnocmu

OmnpenesieHue v crioco0bl 3aJaHUSI YU CJIOBBIX MOCTEA0BATEIbHOCTEN

[IoHsATME YMCIIOBOW IOCIENOBATEIBLHOCTH. 3aJaHME IOCIIEN0BATEIbHOCTH
peKyppeHTHOI dhopmyoii u Hopmysoit N-ro wieHa.

Apupmerndeckasi U reOMeTpPHUYECKasA MPOrPecCHu

Apudmernueckas U reomeTpuyeckas mnporpeccuur. @opmyibsl N-ro 4jieHa
apru(PpMETUIECKON U Tr€OMETPUUECKON MPOrpecCuii, CyMMbI MEPBBIX N YJICHOB.

N300paxxeHre 4ieHOB apu(METHUECKOW M TeOMETPUYECKOW MpOrpeccHii
TOYKaMHU Ha KOOPAWHATHOM TIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIUAIBHBINA POCT.
CI1oHBIE NIPOLIEHTBHI.

10 xnace

Yucna u évtuucnenusn

IloBTOpeHne marepuaja Kypca MaTeMaTHKH, ajredpsl 5-9 kiaccos.
IMoaroroBka k OI' I u I'BJ

JleicTBUTEIbHBIE YHCJIA

PanmonaneHble yucia, UppaloHaIbHbIe YUCa, KOHEUHbIE U OECKOHEUYHbIE
JecsTHUHbIe ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN; ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSIMOM.

CpaBHeHME JIEUCTBUTENIbHBIX 4HCeN, apu(METUYECKHe JEeUCTBUS C
JNEWCTBUTEIBbHBIMU YUCIAMU.

N3mepenusi, npuoOIHKeHNS, OLEHKHU

Pa3mepsl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[Ipubnu>k€HHOe  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  TNPUOJMKEHHUS.
Oxpyrunenue uncen. [Ipuknika u olieHKa pe3yabTaTOB BIYUCICHUI.
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Ypaeuenua u nepagencmea

YpaBHeHUs ¢ OHOM MePeMeHHOM

JluneriHOE ypaBHEHUE. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBampaTHoe ypaBHeHUE. Penienne ypaBHEHUN, CBOOAIIMXCS K KBaAPATHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Petenue qpoOHO-panimoHaIbHBIX YPaBHEHUM.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckKuM METOI0M.

Cucrembl ypaBHeHU

VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMH U ero rpaduk. PemeHue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a71a4 aareOpanyeckuM crocoooM.

HepaBenctBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHnue cucrem
JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HEpaBEeHCTBA.
['paduueckass wHTEepmperTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

Dynkyuu

KBagparnunas Qynkuus, e€ rpaduxk m cBoictsa. [lapabona, KoopauHaATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

Ipapukn dymxumit: 'y = kx, y = kx + b, y = ax’* + bx + ¢
y = ax, y = ax’,y =vx ,y=§

Yucnoewvie nocnedosamenvHocmu

OmnpenesieHue v croco0bl 3aJaHUSI YU CJIOBBIX MOCTEA0BATEIbHOCTEN

[IoHsATHE YMCIIOBOW IOCIENOBATEIBLHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
peKyppeHTHOI dopmyoii u Hopmysoi N-ro wieHa.

Apudmerndeckasi U reOMeTPHUYECKas MPOrPecCHu

Apudmernueckas U reomeTpuyeckas mnporpeccur. @opmyibsl N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N3o00pakeHre 4ieHOB apuU(METHUUECKOW U TeOMETPUYECKOW MpOrpeccHid
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHUHMAJIbHBIN POCT.
CoHbIE NIPOLIECHTBHI.

U UX CBOMCTBA.

MnaHnpyemblie npegMeTHbIe pe3y/ibTaTbl OCBOEHUS NPUMEPHON pabouen
nporpamMmbl Kypca (no rogpam obyueHms)

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JTOJDKHO OOECIeYMBATh JOCTIDKCHHE CIEAYIOIMMX MPEAMETHBIX
o0pa3oBaTeNbHBIX PE3YJIHTATOB:

7 kaacc

Yucna u evluucieHusn

BeimonHaTh, coderas yCTHbIE W NMHChbMEHHBIC MPUEMBI, aprU(PMETHUECKHE
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JEUCTBUSA C PAalMOHATIbHBIMU YUCIIAMU.

HaxoauTe 3Ha4eHMsI YUCIIOBBIX BBIPAXKEHUN; NMPUMEHSATh Pa3HOOOpA3HBIC
CHOCOOBbI U MPUEMBI BBIUMCICHUSI 3HAYEHUI JPOOHBIX BBIPAXKEHUH, COJEPIKALINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexonuTh OT OJHOM (OPMBI 3aIIUCH YUCET K JIpYyrod (IIpeoOpa3oBhIBAThH
JNECATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO ApOOBb).

CpaBHHBATh M YIIOPSI0YMBATh PAIMOHAIBHBIE YHCIIA.

OKpyTasTh yucIa.

BpIMONMHATE TNPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUW, OLEHKY
3HAYEHUHN YUCIIOBBIX BBIPAKECHUN.

BpINOMHATE NEUCTBUS CO CTENEHSAMHU C HATYPAJIbHBIMHU ITOKA3aTEISIMHU.

[IpruMeHATP NpHU3HAKKM  JEIUMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIN
HATypaJIbHBIX YUCEIL.

Pemars npakTUKO-OpUEHTUPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOILUEHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMH; HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C Y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb30BaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPOKECHHM IPHU 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoeinonHATe  mpeoOpa3oBaHUsl  LIENOTO  BBIPAXKEHHST B~ MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE YMHOKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOYWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3JI0KEHUE MHOTOYJIECHOB HAa MHOMKUTEIU C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIHUPOBKU  CIAraeMblX,
npUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh IPeoOpa30BaHUsl MHOTOWICHOB Ul PELIEHUS Pa3IMyuHbIX 3a/1a4
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPaJbHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BEIPAKCHUI.

Ypasénenua u nepasencmea

Pemath nuHelHbIE ypaBHEHUsI C OJHOW IEPEMEHHOW, IIPUMEHSs IpaBuia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHUIIBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsaTh rpadguueckue METONbl MPU PEIICHUH JTUHEHHBIX YpaBHEHUH U
UX CUCTEM.

[lonGupate mpuMepsl Hap YHCEN, SIBIAIOMIUXCS PEHICHUEM JIMHEWHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TI€PEMEHHBIMH; IMOJb3YyACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
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YPaBHEHUS.

Pemate cucTemsl IByX JMHEHHBIX YPaBHEHUW C ABYMs IIEPEMEHHBIMH, B
TOM YHCJIE TpaUUECKU.

CocTaBiATh M pelaTh JHMHEMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM 10 YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

Koopounamot u cpagpuxu. @ynukuyuu

N300paxaTh Ha KOOPAWMHATHOM MPAMOW TOYKH, COOTBETCTBYIOILHE
3aJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIBI; 3alMCBIBATh YHCIIOBBIC
IIPOMEKYTKH Ha alNre0OpanvyeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJIWHATaM;
CTPOUTH TPaPUKH TUHEHHBIX PYHKINH. CTpOUTh Tpaduk GyHKIUU Y =|X|.

OnuceiBaTh € TOMOLIBIO (YHKUMNA HW3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJMYECTBO, CTOUMOCTH;
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuil crocod NMpeacTaBiIeHUs U aHaIM3a MHPOpPMaLUY;
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 kiace

Yucna u eévtuucnenusn

Hcnonp30BaTh HaYaIbHBIE NPEICTABICHUS O MHOXECTBE JCHMCTBUTEIIBHBIX
yucen JUIsl CPaBHEHMSI, OKPYTJIEHUSI U BBIYMCICHUHN; N300pakaTh JACHCTBUTENbHBIC
YHUCIla TOYKaMH Ha KOOPJIAWHATHOW MPSMO.

[IpuMeHATh TOHSATHE apU(PMETHUECKOTO KBAAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KAJIbKYJSTOP; BBINOIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJIEPXKALIUX KBaJpAaTHbIE KOPHHU, HCIOJB3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3anmucu OONBIIMX M MaJbIX YMCEN C MOMOIIbIO JECATHYHBIX
npobeit u crenieHeit uucia 10.

Anzebpauueckue eviparxcenus

[IpuMeHATh TOHATHE CTENEHW C LEJNbIM I0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa3oBaHus BIPAXKEHU, COEPIKAIIUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BBINONHATE TOXKIECTBEHHbIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAXKCHUI
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacxiianpiBaTh KBaaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUN MJIs1 PEIICHUs Pa3IMUYHBIX 3a]ad
13 MaTEMATHUKHU, CMEKHBIX TIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

Ypasenenua u nepasencmea

Pemate nuHEHbIE, KBAAPATHBIE YPABHEHUS M PALMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

IIpoBoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBATh, UMEET
JIM YpaBHEHHE WJIM CUCTEMA YPABHEHMI pELIEHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).
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[TepexoauTh OT clOBeCHOW (HOPMYIUPOBKH 3afadud K €€ anredpanveckoit
MOJEIN C IIOMOIIBIO COCTaBJICHUS YPABHEHUS WIM CHUCTEMBl YpaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPaBHEHUS, OLICHKU;
pelaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOW M HX CHUCTEMBI, JaBaTh
rpaUyecKyr0 WUIOCTPALMI0O MHOXKECTBA PEIICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

Dynukyuu

[Tonnmath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIC TOHATHA U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUCHHA); OMPENEITh 3HAYCHHE (YHKIMH MO 3HAYCHUIO
apryMEeHTa; ONpeAeIATh CBOMCTBa (PyHKIMHU 1O €€ TpaduKy.

CtpouTh rpaduKy d1eMeHTapHBIX GyHKIH Buga Yy = X5, Y = X, Y = vVx
y=|X|; onrchIBaTh CBOMCTBA YHCIOBOH DYHKINH 110 €€ TpaduKy.

9 ki1ace

Yucna u eévtuucnenusn

CpaBHHBAaTh U YIIOPSIOYMBATH PALMOHAJIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

BoinonaaTe  apudMeThyeckue JACHCTBUS C  pPALMOHAJIBHBIMU YHUCIIaMH,
couetas YCTHbIE W TMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYHUCIEHUS C
UPpaLHOHATIBHBIMH YHCIIaAMU.

HaxonuTe 3Ha4yeHUs CTENEHEW C LEJNbIMU II0KAa3aTesIMU U KOpHEW;
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHMIA.

OKpyrisiTe JIEUCTBUTENBHBIE YHWCIA, BBIIOJHATH NPUKUAKY pPE3yJIbTaTa
BBIYMCJICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

Ypaeéunenua u nepagencmea

Pewmate nuHeliHbIe W KBaJpaTHbIE ypaBHEHUS, YPaBHEHMS, CBOMSIIMECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemare cucteMbl IBYX JMHEHHBIX YPAaBHEHUM C JIBYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3adauM aNreOpaMvdecKUM CHocoOOM C  TOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMs IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIETOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JIM YPaBHEHHE WJIM CUCTEMA YPABHEHMI PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HU300pa’kaTh
pELIeHNE HEPABEHCTB HA YHMCIIOBOM NPSIMOM, 3alUCBHIBATh PELICHHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUCHIBATh PELIEHUE C TTOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA NP PEILICHUN Pa3TUYHBIX 33/1a4.

Dynkyuu

Pacnio3naBaTh (GyHKUIMU M3YyYEHHBIX BUJIOB. [l0Ka3bIBaTh cXeMaTU4eCKu
pacIoyoKeHne Ha KOOPAUHATHOM TUIOCKOCTH TpadukoB QyHKIMIA BUaa: Yy = KX, Y

= kx + b,y = ax®,y = ax},y = Vx, y=|X| B 3aBucHMOCTH OT 3HAYCHHI
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K03 UIIUEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIMIA.

CtpouTh U U300pakaTh CXxeMaTHUEeCKU rpaduKu KBaAPATUYHBIX (HYHKIIHA,
OINMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI 1O UX Tpaduxam.

Pacnio3HaBaTh KBaapaTHuHy0 QYHKIUIO 1O (popmysie, MPUBOIUTH PUMEPHI
KBaIpaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GPUBUKHU, TEOMETPHH.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacnio3HaBaTh apu(METUYECKYI0O W T'E€OMETPUYECKYIO MPOTPECCUU TMpH
pa3HBIX CrIOco0ax 3aaHus.

BbImonHAT,  BBIYMCIEHUS C HUCHOJb30BaHHMEM (QOpMya N-TO 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh Yj€HBl MOCIEAOBATEIIBHOCTH TOYKAMH Ha KOOPAUHATHOM
IIJIOCKOCTH.

Pemrars 3amaum, CBsI3aHHBIE C YHCIIOBBIMH IIOCIEIOBATEIBHOCTAMHU, B TOM
YuClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJATOPa, IU(PPOBBIX
TEXHOJIOTU).

10 knace

Yucna u évluucnenusn

BbinonHsATe, coyeTas yCTHbIE U NMUCBbMEHHBbIE MPHUEMBI, apupmeTuyeckue
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3Ha4eHMsI YMCIIOBBIX BBIPAXKEHUN; NMPUMEHSATh Pa3HOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIYMCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHUM, COAEpPHKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

ITepexona ot ogHOM (hopMBI 3amKCH YKCel K Ipyroi (mpeoOpa3oBbIBAHUE
JNECATUYHOU IpoOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOU B IECATUYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

OKpyrJsITh 4ncna.

[IpumeHsTh TNOHATHE apU(PMETUYECKOrOo KBAJAPAaTHOIO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys MpPU HEOOXOTUMOCTU KaJbKYJATOP; BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALUIUMX KBAJpPaTHbIE KOPHHU, HUCIOJIbB3YS
CBOWCTBA KOPHEU.

BBINoOIHATE NEUCTBUS CO CTENEHSAMHU C HATYPaAJIbHBIMU [TOKA3aTEIAMHU.

Pemare npakTUKO-OpUEHTUPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOILUEHUEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

Ypasenenua u nepasencmea

PemaTte nuHelHbIE ypaBHEHUsI C OJHOW IEPEMEHHOW, IIPUMEHSs IpaBuia
IepEX0/1a OT UCXOJAHOTO YPABHEHUS K PABHOCUIIBHOMY €MY

PemaTth cucremMbl IBYX JIMHEWHBIX YpPaBHEHUW C JABYMs IEPEMEHHBIMU, B
TOM 4YHCIie Tpadhuueck.

PemaTe kBajpaTHbIE YPAaBHEHHS M PAllMOHAIBHBIE YPABHEHUS, CBOISIINECS
K HUM, CUCTEMBI JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIprMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB Ui CPAaBHEHUSA, OLICHKHU;
pelmaTh JUHEHHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOW M HMX CHUCTEMBI; 1aBaTh
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rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA pEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPABEHCTB.

Dynkyuu

Pacnio3naBaTh (yHKUIMH H3Y4eHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU
PacrojoKeHUE Ha KOOPAUHATHOM TUNIOCKOCTH IpapuKoB (PyHKIMN BUJA!

y=kx,y=kx+b y=zax*+bx+cy=a’y=a’y =vx ,yzs B
3aBHCHUMOCTH OT 3HAYeHUI KO3 (HUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Apugpmemuueckan u ceomempuueckan npozpeccuu

BoImonHAT, BBIYMCIEHUS C UCHOJb30BaHHMEM (QOopMya N-TO 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpeccrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YJeHBl TMOCIEAOBATEIHHOCTH TOYKAMU Ha KOOPAWHATHOU
TUTOCKOCTH.

Pemarp 3amauu, cBsI3aHHBIE C YHMCIOBBIMU IOCIEAOBATEIBHOCTSAMHU, B TOM
YHClie 33/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKYJATOPa, UPPOBBIX
TEXHOJIOTUH).
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TemaTnueckoe nnaHMposaHue yyebHoro kypca (no rognam obyuenums)

7 kiaacc (He menee 102 4v)

HasBanmue
pasaeina (TemMbl)
(4HCI10 YacoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BHIbI /1€ATEJILHOCTH 00y4alOIIHUXCH

Yuciaa n
BBLIYMCJICHUS.

PanuoHnaabHBI
€ ymucJjaa

(25 v)

[lonsTue paLMOHAIEHOTO

qKCIIa. Apudmernueckue
NeicTBUSL ¢ palMOHAILHBIMU
YUCITaMH. CpaBHeHnue,
YIIOPSIOYNBAHHE

pallOHAJIbHBIX YU CCII.

CreneHb ¢ HaTypalbHBIM

IIOKa3aTCJICM.

Permenrie OCHOBHBIX 3aj/1a4 Ha

Tpoou, MIPOIICHTHI u3
[peabHOM MPAKTHUKHU.
[Ipr3Haku JICIIMMOCTH,

Pa3JIOKCHUA Ha MHOXHUTCIN
HATYpaJIbHbIX YUCCII.

PeannHble 3aBHCHUMOCTH.
[Ipsimas u oOpartHas
[IPONOPLIMOHATIBHOCTH

CucTeMaTH3UPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX U JICCATUYHBIX IPOOSX.

CpaBHUBATHL M YNOPSA0YMBATH APOOHM, TPeoOpa3oBbIBas IPH HEOOXOAUMOCTH
NMecATHYHbIE poOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JECATHYHBIC, B YAaCTHOCTH B
0ECKOHEUHYIO JECATHUUHYIO 1pO0Ob.

[MpumeHsATH pa3HooOpa3Hble COCOObI M MPUEMBbI BHIYHCJIEHUS 3HAYEHUH JPOOHBIX
BbIPA:KEHUI, CcOJepKallMX OOBIKHOBEHHBIE M JCCATUYHBIC JpPOOU: 3aMEHSTh MpH
HEOOXOIUMOCTH JECATHUUHYIO IpOO0b OOBIKHOBEHHOM M OOBIKHOBEHHYIO JECSTUYHOM,
dopwme, yIOOHOU  JUIst
MpeoOpa3oBhIBATEH JAPOOHBIC BRIPAKEHUS HA YMHOKEHUE W JICJICHUE JACCATUIHBIX IPOOeH

[PUBOJIUTH  BBIPAXKEHHE K Haubosee BBIYMCIICHHH,

IK HeﬁCTBHHM C II€JIbIMU YU CJIaMU.

IpuBOANTH YNCI0BBIE H OYKBEeHHbIE MPUMEPBI CTCTICHH C HATYPaJIbHBIM ITOKa3aTeleM,
00BSICHSIA 3HAYEHUS OCHOBAHUS CTEIIEHW M ITOKA3aTellsd CTCIICHHU, HAaXOAUThb 3HAUYCHUS
creneneii Buja a" (@ — 060€ PalHOHATLHOE YHCIIO0, N — HATypadbHOE YUCIIO).

IMoHUMATH CMBICIT 3aITUCH OOJIBIIIUX YHCEII C TTOMOIIBIO IECATHUHBIX APOOEH U cTeneHen
uyucia 10, npUMeHSTh X B pEalbHBIX CUTYAIIUSX.

HpI/IMerlTb MMPU3HAKH ACTIUMOCTH, Pa3JI0KCHUA HAa MHOXKHUTCIIU HATYPAJIbHBIX YHUCCII.

PemiaTh 3a1a4u HA YaCTH, IPOLIEHTHI, IPOTIOPLIUH, HA HAXOXKACHUE IpoOH (TIPOLIeHTa) OT
BETMYMHBI U BEJIWYUHBI MO €€ aApoOu (MpoLEeHTy), Apodu (ImpoleHTa), KOTOpPbII

COCTABJISIET OJJHA BenM4yuHa oT npyroil. [IpuBoauTs, pa3doupars, OEeHUBATH Pa3JINYHbIC
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PELIECHMS, 3alIUCH PELICHUM TEKCTOBBIX 3a/1a4.

PacnosHaBaTh M 00BSICHATDH, ONIUPASICh HAa OINPENEIICHU, IPAMO NMPONOPLUHUOHATIbHBIE U
00paTHO MPOMOPIHOHATBHBIE 3aBUCMMOCTH MEX/Yy BEIHMUYMHAMU; NPUBOAUTH MPUMePbI
DTUX 3aBUCHMOCTEH M3 PEaIbHOTO MUPA, U3 APYTUX YICOHBIX IPEIMETOB.

PemiaTth MpakTUKO-OPUEHTHPOBAHHBIC 33/Ja4yd Ha JApoOW, TMPOLEHTHI, NPIMYIO H

00paTHYIO IPOMOPIIUOHAITEHOCTH, TIPOTIOPITUN

AnredOpanyecku
€ BbIpaxKeHHusl

(27 v)

bykBeHHbIE BBIPAKECHUSL.
[lepemennbie. JlomycTumbie
3HAYEHUS [IEPEMEHHBIX.
DOpMYyIIBL.

[IpeoOpa3oBanrne OYKBEHHBIX
BBIPAKECHMUI, packpsITHE
CKOOOK U IIpUBE/ICHNE

MOTOOHBIX ClIaracMBIX.

CBoiicTBa CTEIIEHU c

HaTypaJIbHBIM IIOKa3aTEIIEM.

MHOTrO4JIEHEL. Cnoxenue,
BBHIYMTAHUE, YMHOKEHHE
MHOTOWIEHOB. Dopmyiibl
COKPAIEHHOTO  YMHOXKCHUS.

PaznoxxeHre MHOTOYICHOB Ha
MHOXKHUTCIIN

OBiageTs anredpanvyeckorl TEPMUHOIOTHEH U CUMBOJIMKON, MPUMEHSTDH €€ B IpoLecce
OCBOCHHS y4eOHOTO MaTepuaa.

Haxoauth 3HauYeHUS 6YKB€HHBIX Bpra)I(CHI/Iﬁ npu 3aJaHHbIX 3HAYCHHAX 6YKB;
IBBIIIOJIHATDH BBIYMCIICHHUA 110 CI)OpMYJ'IaM.

BbINOJIHATH Hp606p330BaHI/I$I Oejoro BbIPpaXXCHUA B MHOI'OWICH IIPUBCACHUCM
HO,I[O6HLIX CJlara€MbIX, paCKpbITUEM CKOOOK.

BbINOJHATL YMHOXKEHHE OJHOYJICHA HAa MHOIOWIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
NpUMeHATh (OPMYIIBI KBaJpaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcyuecTBIATh Pa3iokeHUe MHOIOWJICHOB Ha MHOKUTENU MYTEM BBIHECEHMS 3a CKOOKHU
00111er0 npUMeHeHus  (QOopMylibl  Pa3HOCTH bopmyn
COKpAILIEHHOIO YMHOXEHHUS.

MHOXKHUTCIIA, KBaaAparTos,

HpI/IMeHﬂTL Hpeo6pa3OBaHHe MHOT'OYJICHOB JIsI PCHICHUSA PA3JIMYHBIX 3ada4 U3
MaTEMAaTUKH, CMCIKHBIX IIPEIAMETOB, U3 peaﬂLHOﬁ IIPAKTUKH.

3HAKOMMTBLCSH C MICTOPHeEl Pa3BUTHS MaTEMAaTUKHU
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YpaBHeHus

U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia
npeoOpa3oBaHusl ypaBHEHHUS,

[PAaBHOCUJILHOCTb YPaBHECHH.

JIuneliHOe ~ ypaBHEHHME  C
OJIHOM IIEPEMEHHOM, pelICHUE
NIMHENHBIX YpaBHEHUM.
Pemenne 3agad ¢ IOMOIIBIO

YpPaBHEHUIA.

JIuHeliHOEe ~ ypaBHEHHME  C

JABYMSA IICPEMCHHBIMU U €TO

rpaduk. Cucrema  AByX
IIMHEWHBIX  yYPaBHEHUW  C
NBYMSI EPEMEHHBIMHU.

Pemenne cucrem ypaBHEHUI
CIIOCOOOM  TOACTAHOBKH U

CIIOCOOOM CJIOKEHUS

PemiaTe JTUHEHHOE ypaBHEHUE C OAHOW IIEPEMEHHOM, NPUMEHsAs MPaBHJIA [1Epexoa OT
MCXO/JHOTO YpaBHEHHMsI K pPaBHOCWIBHOMY eMy Oozee mpocroro Buzaa. IIpoBepsiTh,
SIBJISIETCSI JIN KOHKPETHOE YMCIIO KOPHEM YPAaBHEHMUS.

IlonOupars mpuMepbl Nap YKCEN, SBISAIOLIMXCS PELIEHUEM JIMHEMHOrO YpaBHEHMS C
nByMsi nepeMeHHbIMH. CTpPOMTBH B KOOPAMHATHOM IUIOCKOCTH Tpaduk JMHEHHOTO
YpaBHEHHS C JBYMs IEPEMEHHBIMU; TNOJIb3YyACh TpauKoM, NPUBOIAMUTH HNPHUMeEPHI
pELIEHUsT ypaBHEHUS.

HaxoauTthb pemieHue CUCTEMBI JBYX JJMHEHHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMM.

CocTaBiasiTb M pemIaTh ypaBHEHUE WM CUCTEMY YPaBHEHHMM IO YCJIOBMIO 3aJlauM,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pe3ysbTar

Koopaunars! u
rpagpuxmu.

Koopannara TOYKH Ha
MIPSIMOM. Yucnossle
MPOMEKYTKH. Paccrosinue

N300paxarh, Ha KOOPJAMHATHOW TIPSMOM TOYKH, COOTBETCTBYIOIIUE

KOOpJnuHaTaM, JIyuu, OTPE3KHU, NMHTCPBAJIbI; 3allMChIBATh UX HA aﬂre6pa1/1qec1<0M SA3BIKE.

3aaHHbIM
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Oyukuun (24 4)

MCIKIAY TOYKaMH

KOOPIAMHATHOU IIPSIMOIA.

JIBYMs

[TpsimoyronbHas cucrema
KOOpAMHAT Ha IJIOCKOCTH.
[ Ipumepsl rpaduKoB,
3aJIaHHBIX bopmynamu.

Urenue rpaduKOB peaNbHBIX
3aBHCHMOCTEH.

[lonsatue Qynxmun. ['padux

(byHKIHN. CaoiicTBa
(b yHKIUI. Jlunennas
(byHKIIHS. [Toctpoenue

rpaduka TUHEHHON (YHKITUH.
['paduk Gpyukimm y = |X|.

OTMedaTh B KOOPAMHATHOW NMJIOCKOCTH TOYKH 1O 3aJaHHBIM KOOpJAWHATaM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3aJaHHBIX (OpMylaMH, B TOM YHUCIIE C MOMOIIBIO
U(pPOBBIX Ta00PATOPHIA.

I[pumeHsiTh, HM3y4YaTh NPEUMYIIECTBA, HHTEPHPETHPOBATH TpadUUECKH CIIOCO0
[PEICTABICHHS U aHAIHM3a Pa3HOOOPa3HOW KU3HEHHOW HH(OPMAIIHH.

OcBauBaTh NOHATHE (PYHKIINH, OBJIAAEBATH (YHKIMOHAIHHON TEPMUHOIOTHEH.

Pacno3HaBaTh JMHEHHY0 GQyHKIHIO Y = KX + b, omuchIBaTh €€ CBOWCTBA B 3aBUCHMOCTH
0T 3HaueHuit Koshuirenton K u b.

Ctpouth rpaduku juHeiHond (yHkuuu, GyHkiuuy = [X|.

Hcnoab30BaTh HU(pPOBbIE pecypebl Ul TOCTPOCHUS rpaduKoB GYHKINN U U3yUCHHS
ux cBoWcTB. IIpuBOANTE MpUMEpH! JTMHEHHBIX 3aBUCUMOCTEH B peajbHBIX Ipoleccax U
SIBIICHUSX

IloBTOpEHUE H
0000menne (6 1)

[loBTOpeHue OCHOBHBIX
MOHSATUNA U METOJIOB Kypca 7

Kjacca, 00001enue 3HaHui

Bblﬁl/lpaTL, NPUMEHATHL OUCHUBATDH crnocoobl CpaBHCHHUA YHCCII, BLIQHCHGHHﬁ,

MpeoOpa3oBaHUi BEIPAKEHUN, PEIICHUs] YpaBHEHUI.

OcymecTBIATh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUIM M CAaMOIIPOBEPKY pe3yJibTaTa
BBIUMCIIEHUH, TpeoOpa3oBaHuil, MOCTPOEHUH.

Pematps 3agauym u3 peaanoﬁ KU3HH, NPUMEHATbL MAaTeMAaTHYC€CKHE 3HAHUA [JId
PCHICHUA 3a4a4 U3 APpYTrux nNpeaMeTOB.

PemiaTh TEKCTOBBIE 3aaa4u, CpaBHUBATDb, BbIﬁI/IpaTb cnocoobl peuiCHud 3a1a49u
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8 kiacc (He menee 102 )

HasBanmue
pa3aesa (TemMbl)

Kypca (4uciio

OcHOBHOe co/iep:KaHue

OcHOBHBIE BHAbI /1€ATEJILHOCTH 00y4alOIIHUXCs

4acoB)
ucjaa n [KBagpatueiii  kopeHp  u3 (@opMyJHpPOBATH oONpeedeHHe KBAIPATHOTO KOPHS M3 YHUCIA, apUPMETHIECKOTO
BBHIYUCIEHUSI. qKcia. [lonsTue 00 [KBaJIpaTHOTO KOPHS.
KBaapatHbie MppaliOHAILHOM 12 () (X
[IpuMeHSITH OIEpalyio M3BICUYCHUS KBAJAPATHOTO KOPHSA W3 YHCIA, UCHOJb3Ysl IMPU
KOPHHU JlecsiTuuHbBlE  NPUOIHMKEHUS
HEO00XO0IUMOCTH KAJBbKYJISITOP.
MppalMOHATBHBIX qucel.
(15 v) .
JlecTBUTENbHbIC HUCTIA. |OyenuBaTh KBaJpaTHBIE KOPHU LIEIBIMU YUCIAMHU U IE€CATHYHBIME IPOOSMU.
CpaBHEHHE JACHCTBUTEIHHBIX
YKce. Apudmernuecknii [CPABHUBATH M yNOPSI0YMBATH PAIIMOHATLHBIC M MPPALMOHAIBHBIE YUCIIA, 3aTIUCAHHBIE
KBaHpaTHI)II\/JI KOpPEHb. C IIOMOIIBIO KBAIPATHBIX KOpHeﬁ.
VpaBHeHHE BHUIA x* = a. McciaenoBarh ypaBHEHHE X° = @, HAXOJIUTb TOYHBIE U TPUOIMKEHHBIE KOPHU TipH & > 0.
CBoiicTBa  apudmeTuyecKkux . .
. HccaenoBaTh CBOMCTBA KBaJpaTHBIX KOPHEH, MPOBOJS YMCIOBBIE SKCIIEPUMEHTHI C
KBaJIpaTHBIX KOpHEH.
MCITOJIb30BAaHUEM KAJIBKYJIATOpa (KOMIIBIOTEPA).
[IpeoOpazoBaHre  YHUCIOBBIX
BBIDAKCHNH, COICpKANX |[loka3pIBATh CBOMCTBA apU(PMETHUECKUX KBAAPATHBIX KOPHEW; MPUMEHATh UX JUIS

KBaJpaTHbIC KOPHU

MpeoOpa3oBaHMs BRIPAKEHUH.

BpinoiHATL 1npeo0pa3soBaHMs  BBIPAKEHUMN, COAEPIKAIIUX

BripaxaTh IEpeMEHHBIC U3 TEOMETPUUECKUX U PU3ndecKux Gopmy.

KBaJIpaTHbIE  KOPHH.

BoIunciasaTh 3HAYEHUsI BBIPAKCHUN, COACPKAMNX KBaJpaTHBIC KOPHH, UCTIOIB3YS MPHU
HEOOXOIMMOCTH KAIBKYIISITOP.
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HMcnoan30BaTh B XO0€ pelICHHUA 3ala4d J3JICMCHTApPHbIC NPCACTABICHUA, CBA3AHHBIC C

HpI/I6JII/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYHNH.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHS MATEMaTUKU

Uucaa n | CreneHn c uensM (@opMyJIMPOBATh ONpeieieHHe CTENCHH C LEbIM II0Ka3aTeleM.
BLIYHCIICHHS. TIOKa3aTelNeM.
CrenleHL IpeacTaBisTh 3alHCh OOJIBIINX U MAIILIX YHCEN B CTAHJAPTHOM BHUJIE.
CranjaprHas 3amuch yucia.
. — CpaBHMBATBh UKC/Ia U BEJIUUMHBL, 3aMIHCAHHBIE C HCHIOIb30BaHKUEM cTerneHHu 10.
Pa3mepsr 00BEKTOB
[IoKasaTeIeM McnoJb30BaTh 3alHCh YUCE B CTAaHAAPTHOM BHUJIE JUIS BBIPAKEHUS Pa3MEPOB 0OBEKTOB,
OKpYKalolllero mupa (ot
JIUTETLHOCTH HPOLECCOB B OKPYIKAIOIIEM MHUPE.
(7 9) AJEMEHTAPHBIX  YacTULl 1O & por Py m p
KOCMHUHECKIX OOBEKTOB), |opmy/IMpOBATH, 3aNHMCHLIBATL B CHMBOJMYECKOH (OpMe ¥ HILTIOCTPHPOBATH
AJATEIBHOCTD - MPOUECCOB B yynyvepaMu cBOICTBA CTENEHH C 1EIBIM ITOKA3aTeseM.
OKPY’KAIOLIEM MUPE.
IpuMeHATHL CBOICTBA CTENEHU [/ IPEe0OPa30BaHKs BHIPAKEHHMIL, COAEPKAIIMX CTEIEHH
CBoficTBa CTEMEHM C HETBIM | 1orpiv oKasaTesIem.
ToKaszaTenem
BbINOJIHATL AEHCTBHS C YKMCIaMH, 3allUCAHHBIMU B CTaHAApPTHOM BHUIE (YMHOXEHHE,
NeneHne, BO3BEIEHHE B CTEIEHb)
Auaredpaudeckue |[KBaaparHbiit TpéxunieH. |[Pacmo3HaBaTh KBaIPATHBINA TPEXUIIEH, YCTAHABINBATH BO3MOKHOCTh €r0 Pa3jIokKeHHs Ha
BLIPAYKEH NS, PaznoxeHue  KBaJpPATHOTO |[MHOKHMTEIIH.
TpEXUJIeHa HA MHOKHTENH )
KBanpaTHblii Pack/1aabIBaTh HA MHOMKHTENH KBAJpaTHbIl TPEXWIEH C HEOTPULATEIbHBIM
TpEéXUIIeH NUCKPUMHUHAHTOM
(5 9)
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Aaredopanyeckn |AnreOpanueckas Ipo0b. [3anMchIBaTh aareOpanuecKue BHIPAKCHHUS.
€ BbIPAKEeHHUSI. JlonycTHMBbIe 3HAYCHUS
Haxoauthb 06acTh onpeaeneHus paliioHaIbHOTO BhIPAKEHUS.
MEPEeMEHHBIX, BXOSIIUX B
Aaredpandecka QIreOpanvyeckue BbIPAKECHUS
st 1pooH p p * BBINOJHATH YHCIOBBIE MOJACTAHOBKM U BBIYUCIATH 3HAUCHHUE JIPOOH, B TOM UHUCIE C
Ocrosroe CBOUCTBO  IoMompro KabKyIsATOPA.
(15 u) anreopandecKou JpooHu.
Coxpalenue 1pooeii. @opMyJIMPOBaTh OCHOBHOE CBOICTBO airedpanyeckoil IpoOu U NMPUMEHSATHh €ro Ui
pail Aap
npeoOpazoBaHus APOOCH.
CrnoxeHue, BbIUMTaHHE,
YMHOKEHHE u jejeHre |BBINOJIHATH JeficTBHsl ¢ anreOpanueckumu apoOsmu. IlpuMeHATs npeoOpazoBaHUs
a_]'[re6pap[qec[(p1x I[p()6ef}1_ Bpra)I(eHI/Iﬁ JJI1 pelIeHUs 3a1a4.
[IpeoOpazoBaHKe BBIpAKEHUH,
5 BoipaxkaTth mepeMeHHble U3 GopMyn (HPU3UIECKHX, TEOMETPUUCCKHUX, OIMHMCHIBAIONIUX
COZepIKAINX alNreOpandecKue
OBITOBBIEC CUTYAI1H)
npodu
YpaBHeHust KBanpaTtHoe ypaBHeHHE. [Pacmo3HaBaTh KBAJPAaTHBIC yPAaBHEHUS.
Henosnoe KBaJIpaTHOE

1 HepaBeHCTBA.
KBanparHbie
YPABHEHMSA

(15 )

ypaBHeHue. Dopmyna KOpHEH

KBaJIpaTHOTO yYpaBHEHUS.
Teopema Buera.
Pemenne YpaBHEHUH,

CBOOANIUXCA K KBaJApaTHBIM.
JpOOHO-
paloHaIbHbIC YPABHEHUSI.

IIpocreiimme

PelreHre TEKCTOBBIX 3aj1ad C
[TOMOILIBIO KBaJPaTHBIX
YpaBHEHUU

3anucpiBaTh (OpPMYJay KOpHEH KBaJIpaTHOTO YpaBHEHMUS,
YPaBHEHHs — IOJIHbIE ¥ HEMOJIHBIE.

pelIaTh KBajJpaTHbIe

IIpoBoaMTH MpoOCTEHIIME UCCIeI0BAHUA KBAJPATHBIX YPABHEHUN.

PemiaTh ypaBHeHHUsl, CBOJSIIMECS K KBaJIpaTHbIM, C IOMOIIbIO NPEoOpa3oBaHUN U
3aMEHOH MEPEMEHHOM.

HaOaronats W aHAJIM3UPOBATBL CBSI3b  MEXKIY KOpPHAMH M KO3(pPUIUMEHTaAMU

KBaAPAaTHOI'O YPABHCHUS.

dopmysamnpoBatrh TeopeMmy Buera, a Takke 00paTHYIO Teopemy, MPUMEHSATh  OTH

TCOPCMBI JJIsd PCHICHUA 3a1a4.

Pemiath TEKCTOBBIE 33/1a4M aNreOpaMyeckKuM CIOCOOOM: NMEPEXOIUTh OT CIOBECHOH
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(OpMYJIMPOBKM yCTIOBHS 3a7auyd K aireOpandeckol MOAeNd MyTEM COCTaBICHUS
YpaBHEHHS;, pelIaTh COCTABIICHHOE YPaBHEHUE; HUHTEPIPETUPOBAThH PE3YJIbTaT.

3HAKOMMTBCS C MCTOPUEH Pa3BUTHSI anreOpbl

'YpaBHeHus1

U HepaBeHCTBA.
CucreMbl

YPaBHEHU

(13 v)

JIuneliHOe  ypaBHeHue ¢

JIByMSI TIEPEMEHHBIMH, €r0
rpaduk, TpUMEpHl PpPEHICHUS

ypaBHCHI/Iﬁ B IOCJBIX YHCJIax.

Pemrenue CHUCTEM JIBYX
UIMHEMHBIX  YpaBHEHUU  C
NBYMsI IIEPEMEHHBIMHU.

[Ipumepsl pelieHus CUCTEM
HETMHEWHBIX ypaBHEHUN C
NIBYMSI TIEPEMEHHBIMHU.

['paduueckas MHTEpHpeTaLus

YpaBHEHUS c JBYMsI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHUI c JIByMSI
[EPEMEHHBIMHU.

Perrenyie TEKCTOBEBIX 3a1ad C
[TOMOILBIO CUCTEM YPAaBHEHUI

Pacno3HaBaTh JIMHEVHbBIC YPABHEHUS C ABYMsI [IEPEMEHHBIMH.
CTpouth rpaduKy JUHEHHBIX YPaBHEHH, B TOM YHCIIEC HCMOJb3YHl HH(POBbIE Pecypcehl.
Pa3in4yaTe napajielibHbIE U IEPECEKAIOIINECS IPSIMBIE 10 UX YPaBHEHUSM.

Pemiath cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU MOACTAaHOBKON M
CJIIOKCHHECM.

Pematn HpOCTCﬁIHHG CUCTCMBI, B KOTOPBIX OJHO U3 ypaBHeHI/Iﬁ HE SIBJISIETCS JIMHEHHBIM.

IIpuBoauTs rpaguYecKylo

MICPEMCHHBIMU U CUCTEM ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU.

HHTEPHPETAIMI0 PCHICHUA  YpaBHCHHA C

JIBYMsI

PemaTh TeKCTOBBIE 3aa49H aHF€6paI/I‘IeCKI/IM crocooom
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'YpaBHeHus1

u

HucnoBble HEpABEHCTBA M HUX

@opMyJIMPOBaTh CBOMCTBA UHUCIIOBBIX HEPABEHCTB, WJUIIOCTPUPOBAaTh HX Ha

I'padpuk  ¢ynkuuu. CpoiicTBa
(yHKIIUH, UX 0OTOOpakeHHE Ha

rpaduke

HepaBeHCTBA. CBOICTBA. KOOPJIUHATHOU TIPSIMOH, T0KA3bIBATH AlITcOpadecKH.
HepaBencrsa
(12 4) HepasenctBo c onHoi [IpuMeHSITH CBOICTBA HEPABEHCTB B XOJI€ pELICHUS 3a/1au.
[EPEMEHHOM. JIuHeiinbie 5
. [PemiaTh JMHEHHBIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOHM, H300paxaTb pelIeHUE
HEepaBEHCTBA c oJHOU Up . A p ’ p p
. HEpaBeHCTBA HA YHCIIOBOU MPSIMOH.
[EpEMEHHON M HX peIICHUE. P p
Cuctembl JIMHEUHBIX \Pepyjary, crcTEMBI IMHEHHBIX HEPABEHCTB, H300paKaTh PEIICHUE CHCTEMb] HEPABEHCTB Ha
HEPaBEHCTB c OJIHOH {1 10B0it TIpsIMOIE
MEPEeMEHHON U UX PELICHHE.
MN306paxkeHue pelieHus
IMTUHEITHOTO HEpPaBEHCTBA U UX
CHUCTEM Ha YMCIIOBOU IPSIMOU
DYyHKIMU. [lonstue Qynkunu. O6nacts [Ucnob30BaTh (YHKIIMOHATIHHYIO TEPMHHOJIOTHI0O W CUMBOJIMKY.
OcHOBHBIE ONpEAENCHUs U MHOXECTBO [BbIUMCAATH 3HaveHUus: (QYHKUMHA, 3aJaHHbIX Qopmyiaamu (HIpu HEOOXOAUMOCTH
3HaueHU QyHKIuH. CrocoObl [MCOIb30BaTh KAIBKYJISATOP); COCTABJSTH Ta0AMIbI 3HAYEHUH QYHKIINH.
MOHATHS .
3amaHus QyHKIHH.
CTpouTh 10 TOYKaM rpauKu QyHKIHH.
(59)

OnuckIBaTh CBOMCTBA (PYHKINN HA OCHOBE €€ Irpad)UuecKoro NpeacTaBICHuUs.
Hcnoab30BaTh (QYHKIMOHATIBHYIO TEPMHMHOJIOTHIO W CHMBOJIHUKY.

HccaenoBarhb IMPUMCPEIL rpa(l)I/IKOB, OTpaXXaromux peaJibHbIC NPOUCCChl W ABJICHUA.
HpI/IBOI[I/ITb NnpuMepbI IIPOIECCOB U SIBIICHUI C 3aJaHHBIMH CBOMCTBaMU.

Hcnonb30BaTh KOMIBIOTEPHBbIC MNPOrPaMMbI
Y U3Y4EHUS UX CBOMCTB

UL TIOCTPOEHUs rpauKoB (HyHKIMHA
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00001menue (6 1)

[MOHSTUH U METOJOB KYpCOB 7
n 8 KilaccoB, 0000IIeHNE

3HAHUI

DyHKIHH. Yrenue u nocrpoenneHaxoaurs ¢ nmomMompb rpaguka QyHKUMH 3HAYEHHE OJHOW M3 PacCMAaTPHBAEMBIX
rpadukoB ¢GyHKuui. [IpumMeprIBEIUYNH 110 3HAYCHUIO JPYTOH.
| Tucirorre rpaduKoB (byHKIMH, .
F— oTpaKatoNIIX peaJILHBICB HECIIOKHBIX CIIydasX BHIPAKATHL (POPMYJIOH 32aBHCHMOCTh MEX/y BEIUUYMHAMU.
o [IPOLCCCBL. OnuceIBaTh XapakTep M3MEHEHMS OJHOM BEIMYMHBI B 3aBHCHMMOCTH OT HM3MEHCHHS
q .
O DyHKIUY, OHI/ICBIBaIOHII/IGI[pyr()H'
[pAMYyro 1 00PATHYIOp, co3HaBaTh B M3ydaeMbIX GyHKIHL. [T0KA3LIBATE CXeMATHYECKH MONOKEHHE Ha
[POTIOPIOHATILHBIC KOOPAMHATHOM IIOCKOCTH Tpadukos GyHKumii Buma: y = X5,y =X,y = X y = |x|.
3aBUCUMOCTH, MX TIpa(uKm.
[unepooina. HUcnonb3oBarh  (QyHKUHOHAIBLHO-TPaduYecKue MpeACTABJIEHMS ISl PEUICHUS U
MCCIIEN0BaHUS YPABHEHHI U CHCTEM YPaBHEHUIA.
I'padbuk ¢yHkuuu y = X,
Oyukuun y = X4, y = X%, y = [[IpuMensTh HH(POBbIe pecypchl s MOCTPOCHHs rpaduKoB GyHKIMi
X, Y = |X|; rpaduueckoe
[peleHue YpaBHEHUH u
CUCTEM ypaBHEHUI
IosTopenne  u [[loBTOpEHUE OCHOBHBIX |[BbIOMpATh, NPHMEHATH, OLEHHUBATHL CIOCOOLI CPABHEHWS YHCEN, BHIYMCIICHUIA,

MpeoOpa30BaHUN BBIPAKEHUI, pellIeHNs] ypaBHEHUH.

OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUI U CaMOINIPOBEPKY pE3yJIbTaTa
BBIYHCIICHU, TPeoOpa3oBaHU, TOCTPOECHUH.

Pematy 3amaum u3 peanbﬂoﬁ KU3HHU, TNPUMEHATL MATCMAaTUYCCKUE 3HAHUA [JIA
[PCHICHUSA 3a1a4 U3 APYTHUX [TPEAMCTOB.

PemaTh TEKCTOBBIE 3aaa4M, CpaBHUBATh, BI)IGI/II)&TB Cocoobl peuiCHusd 3aia4un
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9 kiacc (He menee 102 )

Ha3zanue
pa3naena (TemMbl)

Kypca (4ucio

OcHOBHOe coJep/kaHue

OCHOBHbBIE BH/JbI JE€ATCJIBHOCTH oﬁyqamumxcﬂ

4acoB)
HCIA | ParmonanbHbIe yucia, [Pa3BuBaTh NpeacTaBjJeHUsi O 4YHCIax: OT MHOXECTBAa HATypaJbHBIX YHCENI JO
BbHIYMCJICHUS. MppaloHaIbHbIC YHuCya, MHOXKECTBA JCHCTBUTEIbHBIX YUCE.
/leiicTBUTEIbHbIE [KOHCUHBIE M  OCCKOHCYHBIC
O3HAKOMHMTBCS C BO3MOXKHOCTBIO TIPEJCTABICHUS JSHCTBUTEILHOIO 4YHCIA Kak
qmnca eCATUYHBIC JIPOOH. pex a

(9 4)

MHOXECTBO NEWCTBUTEIBLHBIX
JEHCTBUTENILHBIE
OECKOHEUYHbIE

qHCet;
quciaa  Kak
necsiTUUHble 1poOu. B3aumHO

OJHO3HAYHOC COOTBETCTBHC
MCKIOY MHOXKECCTBOM
I[CfICTBHTGHBHBIX YHUCCIT n
MHOXXCCTBOM TOYCK

KOOPIMHATHOU IIPSIMOM.

CpaBHEHHE JIEUCTBUTEIIBHBIX
YHCell, apudmernyeckue
MeficTBUSA ¢ NeMCTBUTEILHBIMU

UM CIIaMHU.

[Tpubnuxénnoe 3Ha4YeHUE
BEJIMYNHBI, TOYHOCTH
PUOIINKEHNUS.

OCCKOHEYHOM  JCCATUYHOM  ApOOM, MPHUMEHSATh  JECATUYHBIC  MPUOIMIKESHUS

[PallMOHAJIbHBIX U UPPALMOHAJIBHBIX YUCEIL.
MN300paxarh AelicTBUTEIbHBIC YHCIA TOUKAMHU KOOPJAUHATHON MPSMOH.
3anuchIBaTh, CPABHMBATh M YNOPS/A0YMBATDH JICHCTBUTENIbHbIE YUCIIA.
BBINOJHATH, COYETast YCTHBIE Y IMCbMEHHBIE IPUEMBI,
apuMeTHYeCKHe JeHCTBUA C palHMOHAJIbHBIMU YHCIIAMU;

HaAXo0AuTh 3HA4YCHHUA

CTEIIEHEW C LEIBIMM IIOKa3aTeasIMd M KOpHeﬁ; BBIYMC/JIATHh 3HAUYCHHUA YHMCIOBBIX

BBIPAKCHMIA.

HOJ’Iy‘lI/ITb npeacraBjeHe O 3HAYMMOCTHU JIEHCTBUTEIIBPHBIX YHCEI B HpaKTquCKOﬁ
JCATCIIBHOCTH YCIIOBCKA.

AHaJ'II/I3I/Ip0BaT]> H aeJ1aTb BbIBOJAbI O TOYHOCTHU HpI/I6JII/DKCHI/ISI JENCTBUTEIBHOIO YKCia
MIpH pCIICHUHN 3a/1a4.

OprFJIHTb JIeNCTBUTEIIbHEIE qHucCiia, BBIMOJHATh NPUKHUIAKY pE3ylibTaTa BLIHHCHCHHﬁ,
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Oxkpyrienue uncen. [Ipukuaka

OLIEHKY 3HAYCHUI YUCIIOBBIX BBIPAKECHUMN.

CBOAAIIMXCS K KBaJpPATHBIM.
bukBazspaTHbIE YpaBHEHHSI.

[Ipumepsl peueHus
YpPaBHEHUI TpeThen 51
4ETBEPTOU CTEIICHEH

PA3JI0KCHUCM Ha MHOXUTCIIN.

Pemenue  mpoOHO-

[pallOHAIBHBIX YPABHEHMIA.

PelnieHre TEKCTOBBIX 3aaad

anredpandyeckKuM METOI0M

1 OLIEHKa pE3yJabTaTOB .
. 3HAKOMMTBCS C MCTOPHel Pa3BUTHUS MaTEMATUKH
BBIYHCIICHUM
YpaBHeHust JIuneiinoe ypaBHeHue. (OCBauBaTh, 3AlIOMMHATh M  NPUMEHATh Trpaduyeckue MeTOAbI NPU PEUICHUU
Pemenue ypaBHEHUH, ypaBHEHUH, HEPABEHCTB U UX CUCTEM.
C OAHOI "
a CBOJSIIMNXCS K JINHEUHBIM.
Pacno3HaBaThb 1ieJbie U IPOOHBIE YpaBHEHUS.
nepeMeHHOM
P KBagparnoe YpaBHEHUE.
. [Pemath JMHeliHble M KBajJpaTHble ypPaBHEHUS aBHEHUS, CBOJSLIMECS K HHUM
(14 ) Pemenue YpaBHEHUHU, Aap yp > YP i ot ’

MpocTeime JpoOHO-pallioOHabHbIE YPaBHEHUS.

IIpenaraTe BO3MOXKHBIC CIOCOOBI PEIICHHS TEKCTOBBIX 3a7ad, OOCY:KAaThb HX H
peuaTh TEKCTOBBIE 3314l Pa3HbIMHU CIIOCOOAMHU.

3HAKOMHTBCS ¢ HCTOPHE pa3BUTHUS MAaTEMaTUKU
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OAHOM TMEPEMEHHOW U UX

peleHue.
CucTeMbl JIMHENHBIX
HEPAaBEHCTB c OJHOM

HCpCMCHHOfI " UX PCIICHUC.

KBanpaTHble HEpaBEeHCTBA M

Cucrembl JIuHeliHOE  ypaBHEHHE ¢ [(OcBauBaTh 1 NPHUMEHATb IPUEMBI PELIECHUS CUCTEMBI ABYX JIMHEWHBIX YpPaBHEHUH C
YPABHeHMIt NBYMS NBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJITHO YpPaBHEHUE
(14 4) MEPEeMEHHBIMH | €r0 TpaduK. |[HE SIBIISIETCS JIMHCHHBIM.
Cuctema AByX  JuHEHHBIX Mcnmob30BaTh (QyHKIMOHAIBHO-TpaduiecKue IOPEICTaBICHUS Ul PelleHusl H
YPaBHEHMI c JIBYMsl MCCJICAOBAHUSA YPABHCHUI U CUCTEM.
[IEPEMEHHBIMU U €€ pELICHHUE.
AHAJIN3MPOBATh TEKCTHI 32124, pellaTh UX alre0pandeckuM crocoooM: MepexoJuTh
Pemrenue CUCTEM  JBYX ’ 5 }
. OT CJIOBECHOM OPMYJIUPOBKHM YCJIOBHA 3aJa4d K ainreOpandeckod MOZENIN ITyTEM
YPaBHEHUH, OJJHO U3 KOTOPBIX (bopmysmp Yu o p A yr
. . [COCTaBJIECHHUS CHUCTEMBI aBHEHUH; pemiaTh COCTaBICHH CUCTEM aBHEHUM;
UIMHEUHOE, a IPpyroe — BTOPOU yp > P yio y ¥ ’
HHTEePNPeTHPOBATH PE3YJIbTAT.
CTCTICHH. pripeTip pesy.
HAKOMHTBCS ¢ HCTOPHEH pa3BUTHS MATEMaTUKU
['paduueckast HHTEPIIPETAIIS 3 P p
CUCTEMBbl  ypaBHEHMU c
NBYMS [IEPEMEHHBIMHU.
PemeHne TEKCTOBBIX — 3aaad
QIreOpanvyeckiumM crocoOoM.
HepaBencTBa YucnoBble HepaBeHCTBA U uUX |UMTaTh, 3alUCHIBATh, MOHMMATh, MHTEPNPETHPOBATh HEPABEHCTBA; HCIIOJIb30BAThH
(16 1) CBOMCTBA. CUMBOJIMKY M  TEpPMHUHOJOIMIO. BbINOMHATH  mpeoOpa3oBaHUS  HEPABEHCTB,
. HCNOJIb30BATh Ul NpeoOpa3oBaHUsl CBOMCTBAa YHMCIOBBIX HepaBeHCTB. Pacmo3naBaTh
JIuHeliHble HEpaBeHCTBA ¢

NMMHENHBIE W KBaJpaTHbIE HEpaBeHCTBAa. PemiaTb JIMHEHHBIE HEPAaBEHCTBA, CUCTEMBI
NIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX KBAIPATHOE HEPABEHCTBO, U
[pelIaTh uX; 00CYKAATh ITOTYUCHHbIE PEIICHHUS.

I/I306pa)1caTb peIICHUC HEPABCHCTBA W CUCTCMbl HCPABCHCTB HaA YHCIO0BOM HpHMOfI,
3alMUCbIBATD PCHICHUC C ITIOMOIIBIO CUMBOJIOB.

Pemarhb KBaApPAaTHBIC HCPABCHCTBA, UCIIOJIb3YA rpa(pnqecxne MMpEACTAaBJIICHUA.
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MX pElICHUE.

['padmyeckass MHTEpPIIpETALUS

HEPaBEHCTB u CUCTEM
HEPaBEHCTB c JIBYMs
[EPEMEHHBIMU

OcBauBaTh M NPUMEHATH HEPABEHCTBA NPU PEIICHUU Pa3IMYHBIX 33]a4, B TOM YHUCIIE
[IPaKTUKO-OPUEHTUPOBAHHBIX

DYyHKUNH

(16 1)

Ksanparuunast ¢yHkous, e
rpaduk U CBOIICTBa.
[Tapa6omna, KOOPIUHATHI
BEpILMHbI  [apaloJibl, OCh
CHMMETPHHU napaboJIbl.
CreneHHble  (QYHKUUMH  C
HaTypaJbHBIMH ITOKa3aTeIIMU
2 u 3, ux rpaduku U
CBOMCTBA.

['paduku byHKUIHI:

y=kx,y=kx+b, y=ax’y=
ax, y=vx, ¥ =[X|

Pacno3HaBaTh BHIB H3y4aeMbIX (YHKIMH; MILUIIOCTPHPOBATH CXeMaTH4YeCKH,
00BSACHATH PACIONIOXKEHUE HA KOOPAMHATHON MIIOCKOCTH TpagukoB (YyHKIMN BHIA:

y=kq y =k« + b, y=ax y=ad y=vx, y =|x| B 3aBHCHMOCTH OT 3HaYCHHII
K09 HUIUCHTOB; OMUCHIBATH X CBOWCTBA.

Pacno3HaBaTh KBajipaTHuHyt0 GyHKIHIO 110 hopmyre. [IpuBoANTH NpuMepbI
KBaJIpaTUYHBIX 3aBUCUMOCTEH U3 peanbHOM XKU3HH, (PU3UKH, TEOMETPHUH.
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Yucnosbie [lonsTue yruciaoBoil | Pacnmo3HaBaTh apu(METHYECKYI0 M TIE€OMETPUYECKYI0 MpPOTPEcCHd TpU  Pa3HBIX
Mocje10BaTe/b- [IOCIEA0BATEIbHOCTH. crioco0ax 3agaHusl.
HOCTH

3anaHue BbINOHATH BBIYHUCICHUS C HCIIOJIb30BAaHHEM (OPMYI N-TO WieHa apu(METHUECKOU H
(15 4) [10CJIEI0BATEIIbHOCTH F€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

PEKyppeHTHOH (dopmynoi u 5

(bOPMYIION N-ro wieka. H300paxkarh 4ieHbl IOCIEA0BATEILHOCTH TOYKAMU HAa KOOPAUHATHOM IIJIOCKOCTH.

Apudmeriueckas " Pematp 3azv[a'~m, CBSI3aHHBIE C YUCJIOBBIMU I1OCIIEIOBATEIBHOCTSIMH, B TOM qncvne 3a/1a41

reOMETpHYECKas TPOTPECCHH. U3 peaybHOM KU3HU (C MCIIO0JIb30BAaHUEM KalbKYISITOPa, HU(POBBIX TEXHOIOTHUM).

Dopmysl n-ro YjIcHa

apudMeTHIeCcKOn U

FEOMETPUUYECKOHN MTPOrpeccui,

CYMMBI IIEPBBIX N YJICHOB.

300paxkeHue YICHOB

apudMeTHIeCcKOn U

TEOMETPUYECKON IPOTrpeccuit

TOYKAMM Ha KOOpPAMHATHOMN

MJIOCKOCTH.

JInnenHbIin u

DKCIIOHEHIIMAIBHBINA POCT.

CI105KHBIE TPOLIEHTHI
IToBTOpeHue, Uucnia u  BbplunciaeHuss [OnepupoBaTh NOHATHAMMU: MHOXXECTBO, IOJAMHOXECTBO, ONIEPALIUN HAJl MHOKECTBAMU;
00001eHue, (3amucs, CpaBHEHHE, MCHOJIb30BAaTh TIpaduyeckoe TMPEACTaBICHUE MHOXKECTB JUI OINMCAHUS peabHBIX
CHCTEeMaTH3alll  [ICHCTBUA C |IPOLIECCOB U SABJIEHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
51 SHAHUH NENCTBUTENBHBIMU  YHUCIIAMU, .

MHCIOBAA TIPAMAS; TPOLCHTSI, AKTYaJIN3MPOBATh TEPMHUHOJIOTHIO M OCHOBHbIC JeiiCTBHS, CBSI3AHHbIC C YHMCJIAMM.

HaTypaJIbHOE YHUCIJIO, MPOCTOE U COCTABHOE 4YHCIIA, JEIMMOCTh HATYypajbHBIX YHUCEIl,
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(18 1)

OTHOIIICHUS,
OKpYTJICHHE,

IPONOPLNY;
npUOIKEeHNE,

OLICHKA; PCHICHUC TCKCTOBBIX

3agad
CIIoco00OM)

apumeTnyecKuM

MPU3HAKH JCTUMOCTH, II€JI0€ YHCIO, MOJIYJb YHWCIa, OOBIKHOBEHHAs M JECATHYHAS
npoOu, CTaHIAPTHBIA BUJ YKCa, apu(METHUECKUI KBaIPaTHBIA KOPEHb.

BbInoJHATH AelicTBUS, CPABHUBATH M YIOPSAA0YUBATH YNUCIIA, [IPEJICTABIIATh YACIa HA
KOOpJAMHATHOM TMpPSAMOM, OKpPYIJIATh 4YHUCIA; BBINOJHATH TPHUKHAKY M OLEHKY
[pe3yJIbTaTa BIYUCICHUH.

Pemiath TekcToBble 3agauM apudmernyeckuM crnocoboMm. Pemars mpakTHyeckue
3aJa4M, COo/epKallue MPOLEHTHI, JOJIH, YaCTH, BHIPAKAIOIUE 3aBUCUMOCTH: CKOPOCTbH -
BpeMs - pacCTOsIHHE, II€HAa - KOJHMYECTBO - CTOMMOCTb, 00BEM pabOTHI BpeMms -
MIPOU3BOUTEIBHOCTD TPY/A.

Pa30ouparb peanpHble JKU3HEHHbIE cUTyauud, GOpPMYJIHPOBATHL UX Ha S3bIKE
MaTEeMaTUK{,  HAXOAWUTH  pEUIeHHe, [pPUMEHssl  MaTeMaTUYecKui  ammapar,
HHTEPNPeTHPOBATH PE3YJIbTaT
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AJaredpanyeckue
BBIPasKEeHHU S
(mpeoOpa3oBanme
QIreOpanyecKuX BBIPAKCHUIA,
NONYCTUMBIE 3HAYCHUS )

DyHKIUH (moctpoenue,
CBOICTBA U3yYCHHBIX
b yHKIINIH; rpadgudeckoe
pellicHHe  ypaBHEHHH W MX
CHCTEM)

OHepI/IPOBaTL NOHATUAMM: CTCIICHb C ICJIBIM II0Ka3aTcCJICEM, apI/I(bMeTI/I‘-IeCKI/If/'I

KBaJpaTHBIA KOPEHb, MHOTOWJICH, anredpanyeckas 1poOb, TOKIAECTBO.

dhopmyam,
peoOpa3oBhIBAThH IIEIIbIC, TPOOHO-PAIIMOHAILHBIC BHIPAXKCHUS M BBIPAKEHUS C KOPHIMH,

BbINOJHATL  OCHOBHbIC  JeMCTBHMS:  BBINOJHATH  PACUYETBl IO

[pEaTN30BbIBATh PpA3JIOKEHUE  MHOTOWIEHa  HAa  MHOXHUTEIH, B TOM YHCIE C
MCIIOJIb30BaHUEM ()OPMYII Pa3HOCTH KBAIPATOB U KBaJ[paTa CyMMbI U Pa3HOCTH; HAXOAUTh

NOMYCTHMBbIE 3HAUEHUSI IEPEMEHHBIX ISl IPOOHO-pallMOHATbHBIX BBIPAKEHUHN, KOPHEH.
MoaeJnpoBaTh C MOMOIIBIO (HOPMYJT pealibHbIE TPOLIECCHI U SIBJICHUS

OnepupoBaTh NOHATUSIMM: GYHKIUS, Tpaduk QyHKIUH, HYTH QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, TIPOMEXYTKH BO3pacTaHUs, yObIBaHUS, HAaHOOJbIIEe U HAMMEHBIIIEEe
3HAYEHUS QYHKIIUH.

AHAJIN3MPOBATh, CPABHUBATD, 00CYKIaTh CBOWCTBA (DYHKIUI, CTPOUTH UX IPadUKH.

OnepupoBarsb NOHATHAMM: npsmMas IPONOPLHUOHAIBHOCTD, oOpartHas
MPOINOPLIMOHAIBHOCTh, JIMHEWHas (QyHKIUS, KBajapaTHuHas (¢QyHKIuUs, mapaboia,
rurnepooa.

Hcnonb3oBaTh rpaMKH Ui ONPENEICHUS] CBOMCTB, NMPOLIECCOB U 3aBUCUMOCTEH, IS
pelIeHns 3a7a4 U3 JpYruX y4eOHbIX MPEIMETOB M PEeabHOM KU3HU; MOAEJMPOBAThH C
MOMOIIbIO I'pa()MKOB peasibHbIE MTPOLIECCHI U SBICHHUS.

Boipa:kaTb popmMyIaMu 3aBUCUMOCTH MEX]y BETMUYMHAMU
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10 knacc (ne menee 102 v)

Ha3zBanue
pa3naena (TemMbl)

Kypca (4ucio

OcHoBHOe conep:kaHue

OCHOBHbBIE BH/JbI JC€ATCIBHOCTH oﬁyqamumxcﬂ

anreOpanvyeckux BBIPAKEHUN
Y PEIICHUH TEKCTOBBIX 3a]1a4.

3anuce yucia B CTaHJApTHOM
BHUC, HeﬁCTBHH C 4YucCiiaMu,
3alMMCaHHBIMH B CTAaHAAPTHOM
BUJC.

[Ipumenenue CpaBHEHUS
JEUCTBUTENBHBIX YHUCEN JUIsS
OTpe/IeNIEHUN PaCIOJIOKEHUS

TOYEK Ha YHUCJIOBOW MpSMOH

pu F€OMETPUUYECKON
MHTEPIIPETALNH pelieHus
HEPABEHCTB u CUCTEM
HEPABEHCTB.

4acoB)

Uucaa u JleficTBUE € palMOHAIBHBIMU [YTJYOJATH IPEACTABICHUE O YHCIE W YHUCIOBBIX CHCTEMaX OT HATypaJlbHBIX J0
BbIYHCJICHHSI. YUCJIAMH, WPPALHMOHAIBHBIMU [I€HCTBUTEIBHBIX YMUCEN; O POJIM BHIYMCICHUM B UETIOBEYECKOM IIPAKTHUKE.
/lelicTBHTE/IbHBIE | UUCIIAMU, KOHEYHBIMU U
— 3anucbIBaTh U BHITIOJIHATH JIEHCTBUS C YUCIAMH B CTAaHAAPTHOM BHUJIE.

OECKOHEYHBIMU JI€CATUYHBIMU 5 5

Bpipa:xkaTh uucia B SKBUBAJICHTHHIX (hopmax, BbIOMpasi Haubosiee MOAXOMIs B
(9 9) IpooOsiMu B npoiecce p (bopmax, p AXOMALLYIO
. [3aBUCHUMOCTHU OT KOHKPETHOM CUTYaIUH.
BBIYHCIICHUS 3HaYEHUN

IIpeacTaBasATh [ACUCTBUTENIbHBIE 4YHCIA KaK OCCKOHEYHBIC JECATUYHBIE ApOOH,
NMPUMEHATH JECATUYHBIC MPUOMKEHHS PallUOHATBHBIX U UPPALIMOHATIBHBIX YUCET.

MN300paxarh nelicTBUTEIbHBIEC YHCTIA TOYKAMU KOOPJAUHATHOM MPAMOA.

Hcnoab30BaTh MHOHATHSI H YMCHH:A, CBA3aHHLIC C TPONOPHHUOHAIBHOCTBIO BCJIIWYHUH,
MPOLCHTAaMU B XOA€ PCHICHUSA MATCMATHYCCKUX 3ala4 U 3aJla4 U3 CMCKHBIX IMPEAMCTOB,
BBIITOJIHATH HECJIOXKXHBIC IPAKTUYCCKUEC PACYCThI.

BbIlIOJ'IHHTB, COoUCTasds YCTHBIC W INMCBbMCHHBIC HpI/IéMLI, apI/I(l)MCTI/I‘-IeCKI/Ie JIEHCTBHUSA C
[PalMOHAJIBHBIMH YHUCJIaMH; HAXOAUTb 3HAYCHUA CTEIIEHEW C IIENbIMU ITOKa3aTeIISIMH U
KOpHefI; BBIYHC/IATD 3HAYCHHUA YHCIIOBBIX BBIpa)KeHHfI.

AHAJIM3MPOBATH U 1€J1aTh BBIBOAbI O TOYHOCTH MPUOJIMKEHUS JEHCTBUTEILHOTO YHCTa
MpH pEeIIeHUH 3a]1a4.

Hcnoab30BaTh NPUEMBI, PALMOHATM3UPYIOUINE BBIYMCICHUS, MPHOOPECTH NPHUBBIUKY
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[TpubnmxEHHOEe BBHIYHUCICHUE
3HAQYCHUM  MppalOHAIBHBIX
qucel, TOYHOCTH
MPUOITMKCHHUS.

Pemenne TEKCTOBBIX 3ajad C
MIPUMEHEHUEM OKpYTJICHUS
yucesl, IMPUKWJIKA U OLIEHKa
pe3yJbTaTOB BBIYMCIICHUU.

KOHTPOJUPOBATH BEIYUCIICHUS, BEIOUPAst MOIXOASMIINH I CUTYalUU CIOCO0.

'YpaBHeHus
C OJHOM
1epeMeHHOn

(18 )

[IpumeHeHue JIMHENHBIX
YPaBHEHHUH,  CBOIAIIUXCA K
NIMHEIHBIM, KBaJIpaTHBIX
YPaBHEHUII INpU  pELICHUH
3aJa4 Ha COBMECTHYIO paboTy,
NBIKEHUIO II0 JI0pOre W II0
peKe, 3agad  Ha  CIOXKHBIC
MTPOLICHTBHI.

Pemenne YpaBHEHUH,
CBOIAIIMXCS K KBaJApPaTHBIM.
bukBaspaTHbIe ypaBHEHUS.

YpaBHEHHUs TpeTben u
4eTBEPTOU CTEIICHEH,
[pa3IoKeHNEe Ha MHOXKUTEIH.

Pemenne  mpoOHO-
[PallOHAIBHBIX YPABHEHMIA.

Pemarb nuHeliHble M KBaJpaTHbIE YpPAaBHEHHUS, YPABHEHMsI, CBOJSLIUECS K HUM,
npocTeiire ApoOHO-pallMOHAIbHbIE YPAaBHEHHUS.

IIpeacTaBiasTh CBSI3b MEKIY aHATUTHICCKON 3aIMMCHI0 YPABHCHHSI U €r0 TpaduIecKoi
MHTEpIpeTaluei.

Baaners pa3auvHbIMU CITIOCOOAMHU PEIICHUS] TEKCTOBBIX
3aaa4, HpI/IMerlfl I UX peHICHI/Ifl ypaBHeHI/ISI, HepaBeHCTBa, CHUCTCMBI ypaBHeHHﬁ.

3HAKOMHUTBCS C HCTOpI/Ieﬁ Pa3BUTHA MAaTEMATUKHN
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Cucrembl Cucrema  1ByX JiMHEHHBIX | Baagerp  npuéMamu pelleHUss CHUCTEMBl JABYX JIMHEMHBIX YpaBHEHUH C JBYMs
YPaBHeHHUil YPaBHEHUU c JIBYMS [IEPEMEHHBIMA M CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE SIBJISAETCS
[IEPEMEHHBIMU U €€ peILICHUE. JINHEHHBIM
(18 1) Hccnenoanue Pa3JIMYHbIX
(bH3HUeCKHX SBICHII c Hcnosb3oBarb q)YHKHHOiIaHBHO-Fpa(i)quCKHe IIPEACTABICHUS I pelleHus |
[pUMEHEHHEM Heiisx ACCIeI0BAHUS YDABHEHHH 1 CHCTEM.
YPaBHEHHH C JBYMs IpuMeHsATh YPaBHEHHE KaK BAXKHEHIIYI0O MAaTEMaTHYECKYH MOJENIb IS ONUCAHUA U
[IePEMEHHBIME H HX TPA(HKOB, M3y4eHHUs pa3sHOOOpasHBIX  pPEAIbHBIX CHUTyallud, pemarb TEKCTOBBIC —3a/aud
QIreOpandeckKuM METOI0M.
Pemenne CUCTEM  JBYX . .
VDABHEHHIL, OJHO H3 KOTODBIX He"pexozmn, OT CIIOBECHOM @opMynHFiOBKH YCJIOBHS 3a1au¥l K ajureOpandecKon Moz[fm/l
HHeiiHOE, 3 APYTOe — BTOpO IIyTEM COCTABJICHHS CUCTEMBI YPABHEHUM; pellIaTh COCTaBICHHYIO CUCTEMY YPaBHEHHM.
CTCIICHH. VICrioNb30BaHNE ByacoMuThes ¢ HCTOPHEl Pa3BUTHS MATEMATHKY
rpadMuecKoil MHTEpIpeTanuu
CUCTEMbl  YpPaBHEHUU c
NBYyMsI  [IEPEMEHHBIMU IS
OnpeeIeHUs KOJIM4eCTBa
[pereHni CUCTEMBI 51
MPEABAPUTEIIBHOTO  pELICHUS
TEKCTOBBIX 3a]1a4.
Pemrenyie TEKCTOBEIX  3agad
areOpandeckuM crocoOoM
HepaBeHcrsa, Cucremsl nuHelHbIX [[IpuMeHsATh annapat HEpaBEHCTB JUIS PEIIECHUS 3a/1a4 U3 Pa3JIMYHbIX pa3enoB Kypca
CHCTEMBI HEPABEHCTB c OJTHOM MaTEeMAaTHKH.
HEepPaBeHCTB [IEPEMEHHON U UX pELICHUE.
Hcnoab3oBath cBoiicTBA GYHKIUH 1715 peLIeHHs KBaJAPATHBIX U IMHEHHBIX HEPABEHCTB.
(22 v) KBagpaTHble HEpaBEHCTBA U UX

BoinoJHATH TpeoOpa3oBaHusi HEPABEHCTB, HCIMOJIB30BATH ISl IPEOOPA30BAHUS
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pelIeHue.

Perrenue JIMHEHHBIX

u
KBaJpaTHBIX HEPAaBEHCTB C
WCIIOIb30BAHUEM CBOWCTB U
rpadukos JUHEHHOMN u
KBaIpaTU4YHOMN (GyHKIMHA.

['paduueckasi HMHTEpPIIpETALUSL

CBOWCTBA YMCJIOBBIX HEPABEHCTB. PelIaTh TMHEIHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAOIIMX KBAAPATHOE HEPABEHCTBO, U PEIIATh
MX; 00CYKAaTh MIOJYYCHHBIC PEIICHHUS.

IIpeacTaBasATh CBA3b MEK/y AHAIUTUYECKON 3alIMChI0 HEPABEHCTBA, CHCTEM HEPABEHCTB
1 MX Tpa@uuecKoil HHTEepIpeTanei.

N300paxkarh pellieHUEe HEPaBEHCTBA M MX CHUCTEM Ha YMUCIOBOM MPAMOM, 3alUCHIBATH
[pELIEHNE C IOMOILbIO CUMBOJIOB.

HEPaBEHCTB u cHCTEM
HCPABCHCTB ¢ ABYMA PemiaTh KBaapaTHBIE HEPABEHCTBA, MCIIOJIL3Ys IPadMUECKUE IIPEICTABICHUS.
[EepPEMEHHBIMU
IpuMeHsiTh HEPABEHCTBA IIPU PELICHHH PA3/IMYHBIX 3a1a4, B TOM 4YHUCJIE IPAKTHKO-
OpPUEHTUPOBAHHBIX
DyHKIUH VccnenoBanue NUMHEWHOM, [CTPOMTH CXEMaTHUECKOE M300paKeHre IpapUuKOB Pa3iMUHbIX (yHKIHUI, PACO3HABATh
KBaApPAaTHYHOM,  KyOWYECKOi BUAbI M3ydaeMbIX (QyHKIUH 10 (opmysam, rpagukam; 00bACHATHL PACIONOKEHUE Ha
204 o N . N
(20 ) (GyHKIMiA, 00paTHOM [KOOPAMHATHOI II0cKocTH rpadukoB QyHKumi Buma: Y =KX, y = kx + b,

Mpornopuuu mo ux ¢Gopmynam
u  rpaduky.
rpadukoB ¢QyHKIUI, o0nacTh
OIIpeIeIICHUS

ITocTpoenue

KOTOPBIX

OTpaHMYEHHOE  MHOJKECTBO.
['eomeTpuyeckoe
npeoOpa3oBaHue rpaduKoB
(b yHKIHI.

['pacduxu GyHKIHMA:

y =kx,y =kx + b,

y = a¢ + bx + ¢

k o
y= ax® + bx + C,y= o y= axz, y= ax3, y =Vx B 3aBUCHMOCTH  OT  3HA4YCHHUH

K03((HULINEHTOB; ONUCHIBATH X CBOMCTBA.

Pacno3naBaTh KBaJpaTH4YHYIO QYHKIHUIO 10 GOpMYyJie, BbIACAATH KBaIpaT IBy4JIeHA U3
KBaIpaTHOT'O TPEXWJIEHA; PaCKJIaJAbIBaTh TPEXWIEH HA MHOXKUTEIH, €CIIH €CTh KOPHH;
CXeMaTHYeCKH H300paKaTh rpaduK QYHKIUM y=X" OpH PasIUyHbIX I U ONUCHIBATH
CBOMCTBA; BHIYMCIIATH 3HAYEHHE KOPHS N-0i CTENEHH; YIPOIIATh BHIPAXKEHUS CO
CTETICHSIMH.

IIpuBoANTH NPUMePHI KBAIPATUUHBIX 3aBUCUMOCTEN U3 peanbHOM KU3HU, (PU3HKH,
TEOMETPHH.

CTpouTh U HM300pakaTh cXeMaTH4YeCKHM IpadUKU KBaApaTUYHBIX (QYHKIUH, 3aJaHHBIX
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y = ax’, y = ax’,

k
y =Vx ,y==-
['paduxu byHKIIN B
OIUCAHUU Pa3INYHBIX

MPOIECCOB B (hr3HKe.

dopMynamu Bugay = ax, y =ax- +q,y = a(x + p)°, y = ax’ + bx + c.

AHAJIM3UPOBATH U NMPUMEHSATH CBOMCTBA M3YUYCHHBIX (DYHKUMN AJI1 UX MOCTPOCHHUS, B
TOM YHCJIE C TIOMOUIBIO IU(POBBIX PECYpCOB

duciaoBbIe
MOCJIeA0BATE I b-
HOCTH

(15 u)

Apudmernyeckas u
reoOMEeTpHYECKasi MPOTPECCUH.
3ajaun U3 peasbHOU KU3HU Ha

BBIUKCIICHHE CJIO’KHBIX
[IPOLIEHTOB. [Tpumenenue
mporpeccuii B~ CMEXKHBIX

Haykax. DopMylibl N-ro uieHa
apu(MeTHIECKON U
FEOMETPUYECKOM IPOTPECCUN,
CYMMBI IIEPBBIX N UJIEHOB.

N3o0paxkenue YJICHOB
aprudmeTnyeckoit "
FEOMETPUYECKON IPOrpeCcCUil
TOYKaMH Ha KOOpPJIWHATHOH

MJIOCKOCTH.

JIMHEeHHBIN u
SKCIIOHEHIIMAIBHBIN POCT.

AHATU3UPOBATH (opMylTy N-TO WiCHAa IOCIEA0BATEIbHOCTH WIN PEKYPPEHTHYIO
(hopMyITy M BBIMMCJISATD WICHBI MTOCIIEIOBATEIBHOCTEHN, 33/IaHHBIX STUMH (HOPMYIIaMH.

IIpumensiTh cBoiicTBa apu(METUUYECKOW U TIE€OMETPUUYECKOW MpOrpeccuid  Juist
HAaX0’KJICHUs] HEM3BECTHBIX YICHOB I10CIE0BATEIIbHOCTEH.
YcraHaBJIMBaTh 3aKOHOMEPHOCTbL B IIOCTPOCHHHM IIOCIEAOBATENBHOCTH, €CIHU

BbIITMCAHBI IICPBBIC HCCKOJIBKO €€ 4JICHOB.

Pemiath 3a7aud C HCIOJB30BaHMEM (OpMysn N-To 4wieHa apupMETHYECKOH U
TEOMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YICHOB.

I/1306pamaTb YJICHBI IMOCJICAOBATCIIbHOCTH TOYKAaMH Ha KOOp,[[HHElTHOfI IIJIOCKOCTH.

PaccmaTpuBare npuMepbl NPOLECCOB M SABJEHHH U3 peaJbHOU
WUTIOCTPUPYIOIINE H3MEHEHHE B apHU(PMETHUYECKOH MpOrpeccHH, B T'€OMETPHUECKOM
Mporpeccuu; 1300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapUUecKy.

JKH3HU,

Pemath 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU IOCJIEI0BATEIBLHOCTMH, B TOM YHCIIE 33Ja4H
W3 peaJbHON KHU3HH C UCHOJIb30BAHUEM IU(PPOBBIX TEXHOJIOTUN (3JEKTPOHHBIX TAOJIHIL,
rpaduuecKoro KajabKyasTopa U T.I1.).

PemaTh 3a1a4u Ha CI0XKHBIS HOPOLCHTHI, B TOM YHUCJIC 3aJa4n U3 pCaHBHOﬁ IMPAKTHUKN (C
MCITIOJIb30BAHHNEM Ka.IIBKy.TIHTOpa).
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3HAKOMHTBCS ¢ HCTOPHEH pa3BUTHS MaTEMaTUKU

[Ipu paspaboTke paboueil HporpaMMbl B TEMAaTHYCCKOM IUIAHMPOBAHMM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
UCIIOJB30BaHUSA  IJIEKTPOHHBIX  (HMH(POBBIX) 00Pa30BATEIbHBIX PECYPCOB, SABIMIOMUXCS  YUeOHO-METOIUUYCCKHUMHU
MaTepruagamMu (MyJbTUMEIAMMHBIC IPOTPAMMBI, JJICKTPOHHBIC YJYCOHMKM W 3aJaYHUKH, DSJICKTPOHHBIC OHOJIUOTEKH,
BUPTYaJIbHBIC JTA0OPATOPUH, MTPOBBIC MPOTPaMMbI, KOJUICKIHUH HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), HUCIOJIb3YECMbIMU
s oOydeHus W BocnuTanums oOydaromumxcs ¢ HOJIA, mnpeacTtaBieHHBIMH B OJCKTPOHHOM (IIM(PPOBOM) BHIC U
peanu3yomuMu  auaaktudeckue Bo3MokHocTH MKT, comepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00
o0pa3oBaHUMU.
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HNPUMEPHASA PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7-10 KJIACCbI

Ienn n3yyeHus1 yueOHOIo Kypca

«MaremaTuKy yKe 3aT€M YYUTh HaJ0, 4YTO OHA YM B IOPSJOK IIPUBOJUTY, —
NUCAJI BEIUKUM pycCKHi ydeHbli Muxamn BacunbeBuu JlomonocoB. U B aTOM
COCTOWT OJIHa M3 JBYX ILieNiell OOy4eHHs] TeOMETPHUH KaK COCTAaBHOM 4YacTH
MaTeMaTUKM B IIKOJE. OTOW IeJd COOTBETCTBYET JOKa3aTeiabHas JIMHUSA
npenogaBanus reomerpun. Crenys mnpeacrabieHHoi I[Iporpamme, ¢ ceapbMoro
KJIacca Ha ypOKaX IeOMETPUH OOYyYarOIIUHCs YYUTCS MPOBOAUTH JOKa3aTeJIbHbIE
pacCyXIeHUs, CTPOWUTH JIOTHUYECKHUE YMO3AKIIOUYEHUS, [TOKA3bIBAThb HWCTHHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTE PACCYKIAEHUSA «OT
IPOTUBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB, (POpMynHpoBaTh OOpaTHbBIE
yrBepxaeHus. OOyuaroluiicsi, OBJAAEBIIMA MCKYCCTBOM pacCykaaTh, OyaeT
IPUMEHATh €r0 U B OKpyXkarouen xu3Hu. Kak nucan reometp u neparor Mrops
®enoposuu llapsiruH, <«IHOABMH, MOHUMAIOIIKMMM, YTO TAKOE IOKa3aTEIbCTBO,
TPYAHO M Ja)Xe HEBO3MOXXHO MAaHHUIIYJIUpOBaTh». M B 3TOM COCTOUT BaKHOE
BOCIIUTATENIBHOE  3HAYEHHE  M3Y4YEHUs TIE€OMETPUH, IPUCYIIEE  HMEHHO
OTEUYECTBEHHON MATEMAaTUYECKON IIKOJIE.

Bwmecre ¢ TeM aBTOpBI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3IUIITHETO
dbopmanu3mMa, OCOOECHHO B OTHOIICHHMM Ha4Yall W OCHOBAaHUM TIE€OMETPHHU.
@panny3ckuii marematuk JKaH J[p€IOHHE MO 3TOMY MOBOJAY BBICKA3aJICS TaK:
«YTO Kacaercs AEIMKATHOW NpOoOIeMbl BBEJECHUS «aKCUOM», TO MHE KaXKETCS, UTO
Ha TEPBBIX NOpax HYXHO BOOOIIe HM30eratb MPOU3HOCUTH caMoO 3TO cioBo. C
JAPYrof e CTOPOHBI, HE ClEeAyeT YIyCKaTb HU OJHOW BO3MOXXHOCTH JaBaThb
IpUMEpPBl JIOTUYECKHUX 3aKJIIOUEHUM, KOTOpble KyJaa B Ooiblled Mepe, 4eM uies
aKCHOM,  SIBJISIFOTCA ~ MCTUHHBIMM W €IMHCTBEHHBIMM  JBUTaTEJISIMHU
MAaTEeMaTUYECKOTO MBILIJICHUS.

Bropoii 1enbr0 M3ydeHUs T€OMETPUH SBISECTCS HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUM KaK MAaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B  peabHOW KU3HU. OKOHYMBIIMM KypC T'€OMETpPUU
oOy4Jarommxcs J0JKEH ObITh B COCTOSSHUM ONPEIEIUTh F€OMETPUUECKYIO (UTYDY,
ONMCAaTh CIOBAaMU JAHHBIM 4YEpPTEXK WM PUCYHOK, HAWTHU IUIONIAAb 3E€MEJIBHOTO
y4acTKa, paccuuTarb HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalens Win
TpeOyeMble pa3Mephl rapaxa Uisi aBTOMOOUJIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENIbHAS JIMHUS B U3YYEHUU T€OMETPUM B IIKOJIE. JlaHHAs mpakThdeckas
JIMHUA SBJSAETCA HE MEHEe BAXXKHOM, yeM mnepBad. Emé IlmaroH npeanuceisa,
yToOBl «rpakgaHe [IpekpacHoro ropoja HM B KOEM Ccllydyae HE OCTaBIISUIU
re€OMETPUIO, BElIb HEMAJIOBA)XXHO Jake MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM
Jiesie Aa, BIIPOYEM, U BO BCEX HAyKax — JUIA JIYYIIEro UX YCBOCHUS: Mbl BE/Ib 3HAEM,
Kakasi OecKOHeYHas pa3HHUIla CYHIECTBYET MEXKAY 4YEJIOBEKOM MPHUYACTHBIM K
rE€OMETPUUA U HENPUYacCTHBIM». [[Js1 3TOro yuyuTeno pekoMeHAyeTcsl MoA0HpaTh
3alayd  [PAKTUYECKOrO  XapakTepa U1 pacCMaTpuBaEMbIX TEM, YYHUTh
oOyyarolmuxcss CTPOUTh MaTEMaTHMYECKUE MOJEIM PpEalbHbIX KU3HEHHBIX
CUTYallWii, NMPOBOJUTH BBIYMCICHUS U OLICHMBATh aJCKBATHOCTH IOJYYEHHOTO
pesynbrata. KpaillHe BaXHO NOMUYEPKUBATH CBSI3M TIEOMETPUM C JPYyTUMHU
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peIMEeTaMH, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUIECKUX PUTYD
U TIOHATUH, IEMOHCTPUPOBATH NMPHUMEHEHHE TOJYYCHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBSI3M Hambojee SPKO BHIHBI B Temax «BeKTopbi»,
«TpuroHoMeTprueckne COOTHOIICHHs», «Metonq koopauHaty u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

Cormacao yueOHOMy TutaHy B 7-10 kmaccax m3ydaeTrcss y4eOHBIA Kypc
«I"'eomeTpus», KOTOPBIMA BKIKOYAET CIEIYIOUME OCHOBHBIE Pa3/ieibl COACPIKAHMS:
«['eomerprueckue ¢GUrypsl W HX CBOWCTBa», «l3MepeHHe TeoMeTpHUECKUX
BEJIMUMH», a Takke «JleKapToBbl KOOpAMHATHI HA IUIOCKOCTH», «BeKTophD»,
«/IBmxxenus mnockoct» u «lIpeodpazoBanus moao0us».

VY4eOHbII IUIaH MpeaycMaTpUBAeT MU3Y4YEHHE TI€OMETpUM Ha 0a30BOM
YPOBHE, UCXO U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM roay. Bcero 272 yaca
3a YeThIpe roja o0yueHusl.

Coaep)xaHue yuyebHoro kypca (no rogpam obyueHus)

7 kiaacce

HavanpHble monATHS reomerpuu. Touka, mpsmMasi, OTPE30K, Jyd. YTOI.
Buasl yrinos. BeprukanbHble W CMEXHbIE yIUIbl. buccekrtpuca yrna. Jlomanas,
MHOTOYroJIbHUK. [[apainenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHH B OKPYKAOLIEM MUPE.

OCHOBHBIE MOCTPOEHUS C TIOMOLIBIO LIUPKYJIS U JINHENKH.

TpeyronpHuk.  BwicoTta, MeauaHa, OuccekTpuca, HMX  CBOWCTBA.
PaBHOOEpEeHHBIN u PaBHOCTOPOHHUU TPEYTOJIbHUKHU. Hepasenctso
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKU pPaBHOOEAPEHHOro TpeyroibHuka. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W TMpU3HAKM MapauieapHbIX npsMbix. Cymma  yrios
TPEyroJbHUKA. BHEIIHWE yIiIbl TPEYTrOJIbHUKA.

[IpsmMoyrosbHbIM  TPEYroabHUK. (CBOMCTBO MEIWAHBl MPSIMOYTOJIBHOTO
TPEYyroJIbHUKaA,  IpPOBEAEHHOM K  runoreHyse. lIpusHaku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYTOIBHBIN TPEYTrONbHUK C yIiioM B 30°.

HepaBencTtsa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYJISAp ¥ HAKIOHHAS.

I'eomerpruueckoe wecTto TOuek. buccexktpuca yrinma W CepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJla M JHAMETP, HUX CBOMCTBA. B3aumHoe
pacIoNoKEHUE OKPYKHOCTU M IpsMoi. KacarenbHas U cekyias K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTHU
TPEYrOJbHHUKA.

8 kiace
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Yerpipéxyronpauku. [lapannenorpamm, ero npu3Hakyu U CBOMCTBA. YacTHbIE
cllydau MapajuieiorpaMMoOB (IIPSIMOYTOJIbHUK, poMO, KBaJpar), UX MPU3HAKU U
cBoricTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpsiMoyroJibHAs Tpaneuus.

Meron ynBoeHust Menuanbl. LleHTpaibHast CUMMETpHSL.

Teopema daneca u Teopema O MPONOPUHOHAIBHBIX OTpe3kax. CpemnHue
JIMHUAU TPEYTOJbHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[TogoGue TpeyroapHuKoOB, Kodhduuent momodus. [IpuszHaku momoowus
TpeyrojabHUKOB. [I[pumMeHeHme mogo0us Py PeIIeHUH NMPAKTUIECKUX 3a/1a4.

CpoiicTBa Tuiomaneii reomerpudeckux ¢uryp. PopMynbl Ui TUIOMATH
TpeyrojbHHUKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIOMaaAeH
noJI00HBIX (UTyp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/a4.

CHHYyC, KOCHHYC, TAHT€HC OCTpPOTO yIJIa IPSIMOYIOJBHOTO TPEyrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yrioB B 30°, 45° u 60°.

BrincanHble ¥ LEHTpaJbHBIE YTJIBI, YTOJ MEXAY KacaTeJbHOM U XOPJIOH.
Yrnel  MexIy XopaaMM M CeKyIlMMM. DBrnucaHHble W ONMCaHHBIC
YETBIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne AByX OKpykHocTel. Kacanue
OKpykHOCTel. OO11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 kJacc

Cunyc, xocuHyc, TtaHreic ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpaxkTU4eCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanme nomoous. [logodue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NpPOU3BENECHHUHU OTPE3KOB XOpZL, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anmHa (MOmyJb)  BEKTOpa, COHANpPaBIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMH. Pa3mokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

10 knacc.

JIlekapTOBBI KOOPAUHATHI HA IUIOCKOCTU. Y PABHEHHUS NPSIMON U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NMPAMBIX. METOI KOOpAUHAT U €0
IIPUMEHEHHUE.

IIpaBuibHBIE MHOrOYroJibHUKH. JlmmHa OKpykHOCTH. ['pagycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpykHocteu. Ilmomanes xpyra,
CEKTOpa, CErMEHTA.
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JIBrKeHUs TTIOCKOCTH 151 BHYTPEHHUE CUMMETPUHU buryp
(aneMeHTapHbie npeacTanieHus). [lapamiensuelit nepenoc. [loBopor.

IToBTOpeHne Marepuasia kKypca reomerpum 7-9. IloaroroBka kK cmade
I'BI u OI'J.

TpeyronpHuk.  Bwicota, Meauana, OuccekTpuca, HMX  CBOWCTBA.
PaBHOOEIpEeHHBIN 1 PABHOCTOPOHHUN TPEYTOJbHUKHU.

CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TPEYTOILHUKA.

[Ipr3Haku paBeHCTBA TPEYTOJIBHUKOB.

CBoiicTBa ¥ IPU3HAKY NaPAIIETbHBIX IPSIMBIX.

CyMMa yriioB TpeyrojpHUKa. BHENIHUE yIIIbl TPEYTrOJbHUKA.

[IpsamoyrosbHblid  TpeyronbHuK. [Ipu3Haku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpSMOYTONIBHBIN TPEYTOIBHUK C yrioM B 30°.

CpenHue JIMHUY TPEYroJIbHUKA U TPAIICIUU.

[TogoGue TpeyroapbHUKoOB, KodhduimeHt moaodus. [Ipusznaku mnomoous
TPEYTrOJIbHUKOB.

@opMynbl Ui IUIOIIAAM TPEYroJIbHUKA, MapajuleiorpaMma, pomba u
Tparenuu.

Brruucnenue miomaaei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
oymare.

Teopema ITudaropa.

CuHycC, KOCHHYC, TAaHT€HC OCTPOr0 yrIJjla IMPSAMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHoMeTpuueckue (yHKIUU
yrioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpanbHBIE YIUIBL, YTOJ MEXAY KAacaTEIbHOM U XOPAOW.
Yrael  Mexay ~XopAaMd M CeKyIIMMHU. BrmcaHHble Y ONMCaHHbBIC
YETBIPEXYTOJIbHUKHU.

Pemenne tpeyronbHukoB. TeopemMa KOCUHYCOB M TEOpEMa CUHYCOB.

MnaHnpyemblie npeaMeTHbIe pe3y/ibTaTbl OCBOEHUS NPUMEPHOU pabouen
nporpamMmbl Kypca (no rogpam obyueHms)

OcBoenne yueOHOro kypca «l'eoMeTpusi» Ha ypoOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl [JOJKHO OOecneuMBaTh JOCTHKEHHE CIEAYIOUIMX MpPeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOR:

7 kJ1ace

Pacnio3HaBaTh H3y4€HHbBIE TE€OMETPUYECKHE (QUIYpbl, OMpEeAeNiaTh HX
B3aMMHOE paCIOJIOKEHUE, M300paxaTh TeoMeTpudecKue (UTyphl; BBITOJIHATH
YepTeXKU MO YCIOBHUIO 3amaud. M3MmepsaTh JHMHEHHbIE M YIJIOBblE€ BETUYHHBI.
PemaTe 3a1a4n Ha BBIYMCIICHUE JAJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henatb rpyOyto OIIEHKY JIMHEMHBIX M YIJIOBBIX BEJMYMH MPEIMETOB B
peasibHOM >KU3HH, pa3MepoB MPUPOIHBIX OOBEKTOB. Paznmuuarh pasMepsl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh YEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[Tonb30oBaThCA MNpPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a7ad.
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[IpoBoauTH JIOTHUYECKHUE paccyXaeHus Cc U CITOJIb30BAHUEM
TE€OMETPUYECKHUX TEOPEM.

[Tonp30BaThCA NMpU3HAKAMHM PABEHCTBA IMPSAMOYTOJIBHBIX TPEYTOJBHHUKOB,
CBOMCTBOM  MEIMAHbI, MPOBEAEHHOM K THUIOTEHY3€ MPAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUN F€OMETPUYECKUX 3a/1a4.

Onpenensats MapauIEIbHOCTh IPSAMBIX C I[OMOLIBIO YIVIOB, KOTOpPBIE
oOpasyer ¢ HUMU cekymas. OnpeaensaTb NapajieIbHOCTh NPSMBIX ¢ TOMOUIbIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTrOM MPSAMOM.

Pemate 3a/1aun Ha KJjIeT4aTol Oymare.

[IpoBOIMTH BBIYMCIECHUS U HAXOAWTHh YUCIOBBbIE U OYKBEHHBIE 3HAYEHUS
YJIJIOB B TEOMETPUYECKMX 3a1a4ax C HCIOJBb30BAHHEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB M MHOTI'OYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECECUEHNH JIBYX IApAJUIENbHBIX NPSIMBIX CEKylled. Pemare mpakthueckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Biianers NMOHATHEM I€OMETPUYECKOIO MECTa TOYEK. YMETh OIpENeiATh
OMCCEKTpUCY yIida M CEepeJUHHBbIA NEPIEeHIUKYJIAp K OTpe3Ky Kak
Ir€OMETPUYECKUE MECTA TOYEK.

@opMyIMpOBaTh OINPENEIECHUs OKPYKHOCTH U Kpyra, XOpAbl U Auamerpa
OKPY’KHOCTH, I10JIb30BAaThCS UX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA
IIPU PEIICHUU 3a/1a4.

Bianers MOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbBHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbed (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIIIOB
TPEYTOJbHUKA NEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEpPEIVHHBIC
MIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOW TOYKE.

Bianets moHATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOM
O NEPHNEHAUKYJSIPHOCTH KacaTeJIbHOW MW paauyca, IPOBEAEHHOIO K TOYKE
KacaHus.

Ilonp30BaTbCad  MPOCTEHIIMMHU  I€OMETPUYECKMMHU  HEPaBEHCTBAMH,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHUS € IIOMOIIBIO IUPKYJIA
Y JIMHEUKHU.

8 kinace

PacniosHaBaTh OCHOBHBIE BHIBlI YETBHIPEXYTOJIBHUKOB, HX DJJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUYKHM MEpEeCEUEHUs: MEAMAaH TPEeyrojibHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnanerp mnoHATHEM CpEeIHEW JMHUMA TPEYrOJbHUKA W  Tpamneluu,
IIPUMEHSTh UX CBOWCTBA NPHU PELIEHUH IeOMETpUYeCcKHX 3anad. [lombp3zoBarbes
Teopemont Paseca U TEOPEMOM O IPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX
JUISL PELIEHUS ITPAKTUYECKUX -3a/1a4.

[IpumeHsaTh  OpU3HAKKM  [MOAOOMS  TPEYTOJbHUKOB B pEHICHUU
reOMETPUYECKUX 3a/1a4.

[Tonp3oBatbess Teopemoii [ludaropa st pelieHus Te€OMETPUUYECKUX U
npakTUyeckux 3anad. CTpOUTh MATEMAaTHYECKYH) MOJIEIb B MPAKTHUYECKHX
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3a/layax, CaMOCTOSITEJIbHO JeJIaTh YEpPTEX M HaXOJUTh COOTBETCTBYIOIIUE
JUTUHBI.

Brnanerp NOHATHAMM CHHYyCa, KOCHMHYyCa W TaHIT€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEyroJibHUKa. [1071630BaThCA 3TUMU NOHATUAMU ISl PELLICHUS
MPAKTUYECKUX 33/1a4.

Boruncnats  (pa3nuyHbIMU - clIOCOOaMM)  IUIOIIAJb TPEYroJbHUKA U
VoA  MHOTOYroJibHBIX  ¢uryp  (mosb3ysch, e  HE0OXO0AuMo,
KIbKYJISITOpOM). [IpUMEHSITh TOJTyYEeHHbIE YMEHUSI B TPAKTUUECKUX 3aj/lauax.

Brnanerh MOHATUSIMM BOMCAHHOTO U IEHTPAJIBLHOIO YIJIa, UCIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIaX, yrjaX MEXHIy XopAamMu (CeKyIIMMHU) U VTJie
MEXK]ly KacaTeJIbHOU U XOPAOM MPU PEIICHUH T€OMETPUUYECKUX 3a]1ay.

Brnanerb TNOHSATHEM  OMMCAHHOTO  YETBHIPEXYTOJbHUKA, MPUMEHSITH
CBOMCTBA OMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUHU 3a]a4.

[IpUMEHATH MOTYyYEHHBIEC 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATHUYECKUE
MOJENN MJi1 3aAad peajJbHOM >KU3HHM M TPOBOJUTH COOTBETCTBYIOIINE
BBIYKCIICHUSI C TPUMEHEHUEM MOoJ00UsI U TPUTOHOMETPHUM (TOJB3YSCh, TJE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

9 k1ace

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIJIOB, HAXOJUTh C MX
MIOMOINIBI0 PA3JTUYHBIE SJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHHUKA («PELICHUE
NPSIMOYTOJIHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MNOMOIIBIO KaJIbKYISTOPA)
JUTUHBI U YTJIBI JIJ151 HETaOJWYHBIX 3HAYCHUH.

[Tonp3oBaThHCA dbopmynamu MIPUBEIACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJIECTBOM [IJII HAXOXXJACHUS COOTHOIICHUN MEXIy
TPUTOHOMETPUUECKUMU BETUUUHAMH.

Hcnonb3oBaTh TEOPEMBbI CHUHYCOB U KOCHHYCOB [IJIi HAXOXKJICHUS
Pa3TUYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTh
WX IIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Brnanets mnoHsTHSAMU TpeoOpa3oBaHUS TMOJ0OMS, COOTBETCTBEHHBIX
aeMeHToB  Moao0HBIX  ¢uryp. Ilomp3oBaTtbecsi  cBOWCTBAMHM — MOAOOUS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISTH JJIMHBI U HAXOJUTh YTJIbI Y TOAOOHBIX
¢uryp. IlpumeHsaTp cBoOWCTBa TOAOOMS B MPAKTHUUECKUX 3aadax. YMETh
MIPUBOJIUTH MPUMEPHI MTOJOOHBIX (PUTYpP B OKPYKAIOIIIEM MUDE.

[Tonb3oBaThCs TEOpeMamMu O TPOU3ZBEACHUU OTPE3KOB XOpH, O
MPOU3BEJCHUHU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMU, MOHUMATh UX T€OMETPUUECKUN U (PU3NYECKUN
CMBICJI, TPUMEHATh MX B PEHICHUU TeOMETPUYECKUX M (U3MYECKUX 3ajad.
[IpuMEHSTh CKaJISIPHOE MPOU3BEEHNE BEKTOPOB JJIsl HAXOXKEHUS JIJTUH U YTJIOB.

[Tonp30BaThCs METOJIOM KOOPJMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

10 kaace

Brafiets NOHATUAMY IPaBUIILHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHON MEpbl yria, yMETh BEIYUCIATh IIOMIA/b
Kpyra u ero yactei. [I[puMeHsTh oayuyeHHbIe YMEHHUS B TPAKTUUYECKUX 3a/1auax.

77



Haxonuth ocu (MM MEHTPBI) CHUMMETPUU (PUTYpP, IPUMEHSATH JTBUKEHUS
TUTOCKOCTH B MIPOCTEUIITNX CIyJasX.

[TprMeHSTh MOJTydeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTHh MaTeMaTHICCKHE
MOJETH JUIS 3a7ad  peajbHOW JKU3HH U TPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCJICHHUSI C TPUMEHEHHUEM IMOJ0OHMs W TPUTOHOMETPHUYECKHX (PYHKIIHA
(ToJIB3YSICh, T/I€ HEOOXOAMMO, KAJTbKYJISITOPOM).

[Tomp30BaThCs TMpHU3HAKAMU PABEHCTBA TPEYTOJLHUKOB, HCIOJIB30BaTh
MIPU3HAKN M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUN 3a]1a4.

[TpoBoaUTH JIOTHYECKHE paccyXaeHus C UCTIOJIb30BAaHUEM
T€OMETPHUUECKHUX TEOPEM.

[Tonp30BaTHCSA MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJHHHUKOB,
CBOMCTBOM  MEIWaHbl, TPOBEACHHONH K THUIOTEHY3€ MPSIMOYTOJBHOTO
TPEYTrOJbHHUKA, B PEIICHUH T€OMETPHUUECKUX 3a7a4.

Onpenensty MapauIeNbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpHIE
o0pa3yeT ¢ HUMU CeKyIlas.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAWTHh YUCIOBBbICE U OYKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKHX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEePECCUCHUH JIBYX NapajUIebHBIX NPSIMBIX CeKylleil. Pemarth mpakTudeckue
3aJ]a4M Ha HaX0XKJICHUE YTJIOB.

Brnanets moHATHEM cpemHeld JMHWAW TPEYTrOJdbHWUKA U Tparelu,
MPUMEHSTH UX CBOMCTBA MPHU PEIICHHH T€OMETPUUSCKHX 3a/1a4.

[IpumeHsATs  TpW3HAKK  TMOAOOWS  TPEYrOJBHUKOB B PCIICHUA
T€OMETPUUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoi Iludaropa st pemieHUs T€OMETPUYECKUX U
MPAKTUYECKUX 3a]1a4.

Brnanets mnoHATHSIMH CHHYyCa, KOCHHYyCa M TaHT€HCA OCTPOro YyIJia
MPSIMOYTOJILHOTO TPEYroJibHUKA. [1071630BaThCSl ATUMU TOHITUSAMU IS PEIICHUS
MPAKTUYECKUX 3a]1a4.

Boruucnsate  (pa3nuuHbIMU - cliocOOaMM) — IUIONIA[b TPEYroJbHUKA U
MU0  MHOTOYTOJNIbHBIX  ¢uryp  (mosb3ysich, TJle  HEOOXOAMMO,
KaJIbKYIsITOpOoM). [IpMeHsSITh OTydYeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Brnagets MOHATHSAMH BIOUCAHHOTO W IEHTPAIBHOTO YIJIA, MCIOJIB30BATh
TEOPEMBI O BIUCAHHBIX yTJIaX.

[Tonme30BaThCs dbopmynamu TIPUBEACHUS U OCHOBHBIM
TPUTOHOMETPHUCCKUM TOXICCTBOM JIJIT HAXOXIACHUS COOTHOIICHUH MEXKIY
TPUTOHOMETPHUCCKUMHU BETUIHMHAMM.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JUIS HaXOXKJICHUS
Pa3TUYHBIX JIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), MPUMEHSATD
WX MPY PEIICHUHA TEOMETPUUSCKHUX 3a/1a4.
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TemMaTHnueckoe ns1laHupoBaHue yuyebHoro Kypca

(IIO TOJJAM OBYUYEHUST)

7 kiaacc (He MeHee 68 1)

Ha3Banmue
pasaesa (TemMbl)
Kypca (4ucio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4a0IIMXCH

BCJIMYMH, BBIYHUCJICHHUC OTPC3KOB
u

YTJIOB.

[lepumerp u momans QuUryp,
COCTaBJIEHHBIX u3
IPSIMOYTOJIBHUKOB

4acoB)
[Ipocreiimme [Ipocreiimine  reomerpudeckue [@OpMyYJIMPOBATH OCHOBHBIC IIOHATHS U ONIPEIEICHHUS.
OOBEKTHI:  TOYKH, psiIMbIE,
reoMeTpuYecKue Pacno3HaBaTh U3y4eHHbIE TeOMETpUUECKUe (DUTYPHI, ONpeeasiTh HX B3aUMHOE
Jy4d ¥ YIJIbl, MHOTOYTOJIbHUK, }
[PACMOJIOKEHUE, BBIMOJHATh 4YepTé&X MO YCIOBHIO 3adayd (MpU HATUYHU
JIOMaHasl.
urypsi
BO3MOKHOCTH).
1 X CBOIiCTRA. CMmexHble U BEpTUKAJIbHbIC . .
YT IIpoBoAUTH MpOCTEHIME IMOCTPOCHHS C IMOMOLIBI0 IUPKYIS W JIMHEHKU (Tpu
H3mepenne HATMYUU BO3MOKHOCTH).
Pabota c MPOCTEHITUMU .
reOMETPHUECKHX  |uepreKami. N3mepATh JTUHEHHBIE W YIJIOBbIE BEIUYMHBI T€OMETPUUECKUX U MPAKTUYECKHUX
00BEKTOB.
BCJINIHH N3mepenne JIMHEUHBIX u
YTIIOBBIX OnpeneasiTh «Ha IJ1a3» pa3Mepbl peaabHbIX 00BEKTOB, MPOBOAUTH IPYyOYIO OLIEHKY
(14 v) X pa3MepOB.

Pematn 3aaa4i Ha BBIYHUCIICHUEC JJJIMH OTPE3KOB U BEJIMYWH YIJIOB.
Pemathb 3a7aun Ha B3aMMHOE PAcIOIOXKEHHE FT€OMETPUUECKHUX (PUTyYp.
IIpoBoauTh KiIaccuuKanuio

YIJIOB, BBIYUCJIATL JIUHEWHBIE U YTIJIOBLIC

BCJIMYNHBI, IPOBOAUTD HGO6XO}II/IMI)IG JOKa3aTCIIbHBIC PAaCCYXKICHUS.

3HAKOMHTBCS C MCTOPUEH Pa3BUTHSI TE€OMETPUU

79




TpeyroJasHuku

(22 v)

[lonsiTue 0 paBHBIX
TPEYrOJIbHUKAX W IEPBUYHBIC
[IPEICTABICHUS O  PpaBHBIX

(koHTpY’HTHBIX) (urypax. Tpu

[pU3HaKa paBeHCTBa
TPEYrOJIbHUKOB.
[ Ipu3Haku paBeHCTBA
[IPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB. CBoiicTBO
MeEIMAHbI IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA.
PaBHOOE/IpeHHbIE U
[PaBHOCTOPOHHUE TPEYTOJIbHUKHU.
[ Ipusnaku " CBOMCTBa
[paBHOOCIPEHHOTO
TpPEeYrojabHUKA.
[IpotuB  Oosblieil  CTOPOHBI

TPEYTrOJIbHUKA JICKUT OOJIBIINA
yrod. IIpocreiimme HepaBeHCTBA

B reomerpuu. HepaBeHCTBO
TPEYrOJIbHUKA. HepasenctBo
JIOMaHOM.

[ [psAMOYTOJIBHBIA TPEYTOJIBHUK C
yriiom B 30°.

[lepBbIe MTOHATUSA 0

JI0KAa3aTCJIbCTBaX B rTCOMCTPUHU

Pacno3HaBaTh mapbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX YepTexax (C yKazaHUEM

[IPU3HAKOB).
BbiBoauTh cinencTBUsS  (PaBEHCTB  COOTBETCTBYIOLIMX — 3JEMEHTOB) U3  PaBEHCTB
TPEYrOJIbHUKOB.

@opMyJIMPOBATH ONPEICIICHUSI: OCTPOYTOJbHOTO, TYMOYTOJbHOTO, MPSIMOYTOJIBHOTO,
[paBHOOEPEHHOT0, PABHOCTOPOHHETO TPEYTOJIBLHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIHaHbI
TPEYroJbHUKA; CEPEIMHHOTO MEPIEHINKYIISIpa OTPE3Ka; IEPUMETPA TPEYTrOJIbHUKA.

MDopMyJIMPOBATh CBOWCTBA U MPU3HAKH PAaBHOOEPEHHOTO TPEYroJbHUKA.

CTpouth dYepTexku (MPU HAIUYUU BO3MOXKHOCTH), peliaTh 3aJa4M C IOMOIIbIO
HaXO0XKICHUS PaBHBIX TPEYTrOJIbHUKOB.

IIpuMeHsITH IPU3HAKKA PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB B 3a/1a4ax.
Hcnoab30BaTh MUPPOBBIC PECYPCHI AJIsI HCCA€I0BAHUS CBONCTB U3y4aeMbIX QUTYD.

3HAKOMHMTBCS ¢ HCTOPHEH pa3BUTHS T€OMETPUU
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OKpy»XHOCTb, OIIMCAaHHAs OKOJIO
TpeyroJbHUKa. BrucanHas B

TPCYTrOJIbHUK OKPYKHOCTD.

Mapamienbusple  |[lapauienbHble  mpsMble, uXx [(DOPMYJIMPOBATH NOHSTHE NAPAILIETLHBIX NPSIMbBIX, HAXOAUTh TPAKTHYECKHUE TIPUMEPBL.
npsiMble,  cymMma CBoMcTBa, IlaATeli  mocTynar .
M3y4aTh CBOICTBA yIIOB, OOPa3OBaHHBIX HPM MEPECEUYEHHH INApajUIedbHBIX MPSIMbIX
YIJ10B Esximpna. Hakpecr nexamue, B
CeKyLIeii.
TPEeyroJabHUKA COOTBETCTBEHHBIE u
(14 v) O/HHOCTOPOHHHC YUIBL [TpoBoauTh 0Ka3aTEILCTBA NapaUIEIbHOCTH JABYX IPAMBIX C IIOMOIIBIO YIJIOB,
(0bpasoBanmbie P \o6pazoBaHHBIX IPH NMEPECEYEHMH ATUX NPSAMBIX TPEThEH NPAMON. BBIYMCAATL CymMMy
[IepecetcHn HapaJICIbHbIX yrjop TpeyroasHUKa U MHOTOYTOJBHHKA.
MPSIMBIX CEKYIIEH ).
XOIHTh YMCIOBBIE H BEHHBIE 3HAYEHUS YIJIOB B TIEOMETPUYECKUX 3a/]adax C
Haxo OykBe e eome
[Ipu3Hax HApAIIICIBHOCTH Iy croip30BaHMEM TEOPEM O CYMME YIJIOB TPEYTOJbHUKA M MHOTOYTOJILHHKA.
NpAMBIX ~ 4Yepe3  PABEHCTBO
paCCTOHHI/Iﬁ OT TOUYEK QHHOI‘/'I 3H3KOMI/ITBCHCI/ICTOPI/IEﬁ pa3BUTHA TCOMCTPHUU
[PSMOIA 10 BTOPOU MIPSIMOK.
CyMMa yIJIOB TpEyroJbHUKA U
MHOTOYTOJILHHKA.
BHeIIHUE YIibl TPEYTroIbHUKA
OKpY/KHOCTD n (OKPYXHOCTb, XOpPBI u (@opMyJUpOBATH ONpedeJeHHs. OKPYKHOCTH, XOPIbL, JMaMeTpa M KacaTelbHOM K
KpYyT. IMaMeTphl, MX  CBOMCTBA. [OKPYKHOCTH.
KacarenbHas K  OKPYXKHOCTH.
leomMeTpHyecKue OKpYKHOCTb, BIIHCAHHA B YTON M3y4yaTh UX CBOMCTBA, NPHU3HAKH, CTPOMTH YEPTEK(IPH HAIMYMU BO3MOKHOCTH).
, :
0CTPOEHHS Momsmie o TMT, npuvenenye 5 Mcciie10BaTh, B TOM YUCIIE HCIOJAb3YS HH(POBbIE PECYPChl: OKPYKHOCTH, BIMCAHHYIO B
b
OJI; LIEHTP OKPY)KHOCTH, BIIMCAHHOM B yrOJI; PABEHCTBO OTPE3KOB KACATENbHBIX.
(14 1) 3ajavax. buccekrpuca p [TOM HCHIP OKPY ’ yrolt p p
CCPEMMHHBIN  MCPICHANKYIID Jfenonb3oBats Meron I'MT s J0Ka3aTenbcTBa TEOPEM O TEPECEYEHUH OMCCEKTPUC
KaK — FCOMCTPUHCCKHE  MCCTA lyrjop TpeyrosbHUKAa M CEPEIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJNbHHKA C
TOYEK.

nomolso [MT.

OB.]'IaIleBaTb NOHATHUSIMH BIHMCAaHHONH M OINMCaHHOM OKPY)KHOCTCﬁ TPCYroJIbHUKA,
HAaXO0AUTDb LCHTPBI OTUX Opr)KHOCTCfI.

PemiaThb OCHOBHBIE 3aJa4Hd Ha MOCTPOECHHUE: YyTjia, paBHOIO AAaHHOMY; CEPEAMHHOIO
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IIpocreiimne

3aJa4uyun Ha

MEPIEHIUKYIIApa JaHHOTO OTpe3Ka; MpsAMOM, MPOXOIALIEH uepe3 MAaHHYK TOYKy U

[OCTPOEHUE MEPICHIUKYISIPHON NaHHOW MPSIMOMN; OMCCEKTPUCHI JAaHHOTO YIia; TPEYroJbHUKOB IO
PA3IMYHBIM 3JIEMEHTaM.
3HAKOMUTBLCS ¢ HCTOPHEI Pa3BUTHS T€OMETPUU
IloBTOpEHue, [loBropenue u 0000meHue PemiaTh 3a1a4uM Ha MOBTOPEHUE, WIUTFOCTPUPYIONINE CBS3H MEXAY Pa3IMYHBIMUA YaCTSIMHU
00001IIeHNe OCHOBHBIX TMOHSITUA M METOJIOB [Kypca
Kypca
SHAHUI
7 Kj1acca
(4 1)
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8 kJacc (He MeHee 68 4)

Ha3Banue pa3nena
(TemMbl) Kypca
(4uCy10 YacoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

eThIPEXYr0JIbLHHU-
K1

(12 u)

[lapamienorpaMm, €ro MpU3HAKH

1 cBoicTBA. YacTHble cCiy4yau

apajIeIorpaMMOB
(MPsIMOYTOJILHUIK, poMo,
KBajgpaT), UX I[pPU3HAKK U

cBoricTBa. Tpanenus. PaBHoOOKas
Y IPSIMOYTOJIbHAS TPANlCLIUH.

'Y nBoenue MeIUaHbI.

[[eHTpanbHast CUMMETPHS

MN300paxkarh M HAXOAMTb Ha 4YepTexaxX 4YETHIPEXYTOJIBHUKH pa3HBIX BUIOB M HX
PJIEMEHTHI.

DopMyIMpOBATH ONpeAeIeHusI: 1apajuielorpaMma, NpsMOYTroJIbHUKa, poM0Oa, KBaapara,
Tparenuy, paBHOOOKOH Tpaneuu, MpsSIMOYTroJIbHON TPaNeIHH.

JlokasplBaTh M HCHOJIb30BAaThb IIPHM PpPEIICHMH 3aJa4 INPU3HAKK M CBOMCTBA!
napajiesiorpaMmMa, npsiMOyroJibHUKa, poM0a, KBajapaTa, Tpaneluu, paBHOOOKOH Tparnenum,
MPSIMOYTOJIBHOW TpameLuu.

IIpuMeHSITH METO/ YABOCHUS MEANAHbBI TPEYTOJIbHUKA.
Hcnoab3oBaTh U(PPOBBIE PECYPCHI ATl UCCIEAOBAHUS CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMHTBCS ¢ HCTOPHEH pPa3BUTHS T€OMETPUH

Teopema aJieca
H  TeopeMa 0
MPONOPLHOHAIBH
bIX 0Tpe3Kax,
Mo100HbIE

TPeyroJbHUKHU

(15 )

Teopema @aneca m TeopeMa o
[IPONOPLUOHAIBHBIX OTPE3KAX.

CpenHsst JIMHHUS TPEYroJbHUKA.
Tpaneuus, e€ cpeaHss JIUHUS.

[ IponnopumoHaIbHBIE OTpPE3KH,

[IOCTPOCHUE YeTBEPTOrO

MPONOPLIMOHAIBHOIO OTPE3Ka.

CBoiicTBa  IIEHTpa

TpPEeyrojbHUKE.

mMacc B

IIpoBOAMTH MOCTPOEHUS] C TIOMOIIBIO ITUPKYJS W JIMHEWKH C HCIOIH30BAHUE TEOPEMBI
Daieca TEOPEMBbl O  MPOMOPLIMOHATIBHBIX
MPOMOPLUUOHATBHBIN OTPe30K (TPU HATUYUU BO3MOXKHOCTH).

U OTpe3Kax, CTPOUTH YETBEPTHIU

HpOBO)II/ITI) A0KAa3aTCJIbCTBO TOIr'0, YTO MCAUAHBI TPCYTOJIbHUKA NICPECCKAIOTCA B OJIHOM
TOYKEC, 1 HAXOAUTDb CBA3b C HCHTPOM MacCC, HAXOAUTH OTHOIIECHUE, B KOTOPOM MEAHAHBI
ITESATCS TOYKOM UX Iepe CCUCHUs.

Haxozme H0}106HI)IG TPEYTrOJIbHUKHN Ha TOTOBBIX gepTeIKAx C YKazaHueM

COOTBCTCTBYHOIIHX MPU3HAKOB HOI[O6I/I}I.

PemaTthb 3aJa4vyM Ha HOI[O6HBIC TPEYTrOJIbHUKU C ITOMOMIIBIO CaMOCTOATCIIBHOI'O IMOCTPOCHUA
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[TogoOHBIE TpEyroabHUKH. Tpu
MpU3HaKa moa00ust
TpeyroJbHUKOB. lIpakTnyeckoe
NpPUMCHEHHE

yepTexel (pu HATMYMU BO3MOKHOCTH) M HAXOXKJICHUS MOJOOHBIX TPEYTrOJIbHUKOB.
IIpoBoaANTH A0KA3aTENbCTBA C UCIIOJIB30BAHUEM IPU3HAKOB MOAO0US.

J/loka3pIBaTh TPU MPU3HAKA M10100US TPEYTOJIBHUKOB.

IIpuMeHSI T [TOJyYE€HHBIE 3HAHUS IIPU PELICHUHM FEOMETPUUECKUX U MPAKTUUYECKUX 3a]1a4.

3HAKOMMTBCS ¢ HCTOPHEI pa3BUTHS T€OMETPUU

Tlnomaneb.
Haxo:xaenue
IJI0IAaei
TPEeYroJbHUKOB U
MHOTOYTI'0JIbHBIX
uryp. Ilnomaan
Mo100HBIX (puryp

(14 4)

[Tonsitue 00 oOmEl Teopuun
[UIOLLA/IN.

DopmyIibl TS IUIOIA U
TPEYTroJIbHHKA,

napauierorpamma. OTHOIIEHUE
MJIOIIAJEH TPEYroJbHUKOB C
00IIMM OCHOBAaHHEM WU OOIIEH

BBICOTOM.
Briancienue IJIOIIAJIEN
CJIOKHBIX ¢buryp yepes

pa3OMeHne Ha  YacTH U
TOCTpOCHHE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[[nomanu 1OMOOHBIX  GUTyp.
Brruncienue IUTOIAgEH.

OBi1aieBaTh NEPBUYHBLIMH MpeACTaBIeHUsIMU 00 oO0mieil Teopuu miomagn (Mepsl),
(hopMyIMpPOBATH CBOWCTBA ILJIONIA/IU, BEISICHSITh WX HATJISIHBIA CMBICI.

BoiBoauTh (popMyIibl IUIOMIAIM NapajljieiorpaMma, TPEyroilbHUKA, Tpaneuuu u3 GopMyIbl
MIOIA/IA TIPSIMOYTOJIbHUKA (KBapaTa).

BoiBoaUTDH (bOpMy.]'IBI jionrazan BBITYKJIOTO ‘IeTBIpéX YroJIbHUKA 4€pe3 JUAroHajliu U yroj
MCIKIAY HUMHU.

Haxoauth miomanyn ¢uryp, u300pakEHHBIX Ha KJeTdyaTol Oymare, HCHOJIb30BATh
pa3bueHue Ha 4acTH U JOCTPOEHUE (IIPU HAIMYUU BO3MOXKHOCTH).

Pa3ouparh npumepbl HCIOIB30BAHHUS BCIIOMOTATEIBLHON IUJIOMIATU JUISl  PEIICHUS
TEOMETPUUYECKHX 3a/1au.

Haxoautp miomaau mogo0HbIX Guryp.
BbI4ucasATh IONIAIA Pa3TUIHBIX MHOTOYTOJIBHBIX (DUTYP.

PemaTh 3a1a4i Ha IJI0IIAb C MPAaKTUYICCKUM COJCPKaHNCM
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3anaun c IIPAaKTUYECKUM
conepkaHueM. Pemenue 3amau ¢
[TOMOILIBIO MeToaa

BCIIOMOI'aTEIbLHOM ILIOIIAIN

Teopema
ITudaropa
Hayaja
TPUTOHOMETPUM

(10 u)

Hu

[Mudaropa, eé
NTOKa3aTeIbCTBO M IPHMEHEHHE.

O6parnas Teopema [Tudaropa.

Teopema

OrnpeneneHue
TPUTOHOMETPUUYECKUX  (YHKLIMH
0CTPOro yria,
TPUTOHOMETPHUYECKHUE
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.
COOTHOIIEHUS MEXKIY CTOPOHAMHU
B IPSMOYTOJIBHBIX
TPEYroJIbHUKAX C yrilaMu B 45° u
45°; 30° u 60°

/loka3biBaTh Teopemy [Iudaropa, nenoab3oBaTh €€ B IPAaKTUYECKUX BHIYUCICHUSX.

DopmMyIMpPOBATH

OIIpEJeNICHUs]  TPUTOHOMETPUYECKUX  (YHKIUH  OCTPOTro

yria,
MPOBEPSITh UX KOPPEKTHOCTb.

BI)IBO)]I/ITI) TPUTOHOMCTPUUCCKHUEC COOTHOUICHUA B IPAMOYT'OJIbHOM TPCYT'OJIbHUKE.

McceneqoBaTh COOTHOUIGHUS MEXKAY CTOPOHAMH B IPSMOYTOJBHBIX TPEYTOJBHHKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnoab3oBath GopMysibl IPUBEACHNUS U OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HaXO0XKJICHUS COOTHOLIEHUH MEXJy TPUIOHOMETPUUYECKUMHM (DYHKIUAMHM pa3IMYHbIX
OCTPBIX YIJIOB.

HpI/IMeHﬂTb MOJIYYCHHBIC 3HAHUS U YMCHUS IPpU PCHICHUU ITPAKTHUYCCKUX 3a1a4.

3HAKOMHTBLCS ¢ HCTOPHEH pPa3BUTHSI T€OMETPUU
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YT1iabl
OKPY’KHOCTH.
BnucanHnbie

1 OIINCAHHBIC

YeThIpPexyroJibHM-
KH.

KacareanHble

K OKPYKHOCTH.

Brincanubie )41 HCHTPAJIBbHBIC
YILJIBL,

YroJl MEXIy KacaTelbHOU U
XOPIOH.

Yriael  Mexay — XopaamMu |
CEKYILIUMHU.

Briricanubie u OIHCaHHBIE

YETHIPEXYTOJILHUKH, UX TIPU3HAKU

@DopMyJIMPOBATh OCHOBHBIE ONIPEJEIICHHUS], CBA3AHHbBIE C YIJIaMU B Kpyre (BIHMCAaHHBIN
YroJl, LEHTPAIbHBIN Yrom).

Haxozme BIIMCAHHBIC YI'JIbI, OIIUPAOIIMECA HA OAHY AYTY, BBIYUCIATD YIJIbl C IIOMOIIBIO
TCOPCMBbI O BIIMCAHHBIX YIJIax, TCOPEMbI O BIIMCAHHOM ‘-IeTI:IpéxyI‘OHBHI/IKe, TCOPEMBI O
HCHTPAaJIbHOM YTJIC.

HCCJIEZ[OB&TL, B TOM 4YHCJIC C IIOMOIIBIO I_[I/I(prBBIX PECypcCoOB, BIIMCAHHBIC n

OIMCAHHBIE YETBIPEXYIOJBHUKHU, BBIBOAUTH UX CBOMCTBA U IIPU3HAKHU.

HMcmoab30BaTh 3T CBOKMCTBA U MMPU3HAKU IIPHU PCIICHUHU 3a1a4

00001IeHNe 3 HAHMI

(49)

1
METOJIOB KypcOB 7 U 8 KIIaccoB,

00001IeHNE 3HAHUN

1 cBolcTBa. [IpuMeHeHne 3THX
Kacanue CBOICTB
OKPY:KHOCTE
Py [pU PENICHUH TE€OMETPUUECKHUX
(13 q) 3a71a4.
B3anMHOE  pacmHoJIOKEHHUE JBYX
OKPYKHOCTEH. Kacanue
OKPYKHOCTEN
IloBTOpEHME, [loBTOpEHNHE OCHOBHBIX MOHATHN [PemiaTh 3aJa4M Ha MMOBTOPEHUE, WILIIOCTPUPYIOIIUE CBSI3U MEXAY PA3IMYHBIMU YACTAMHU

Kypca
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9 kJjacc (He meHee 68 4)

Ha3zpanue
pa3aesa (TemMbl)

Kypca (4uciao

OcHoBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eITEJIbHOCTH 00yYAO M XCS

TaHreHC yriaoB ot 0

IMPUBCACHUS.

4acoB)
Tpuronomerpusi. [lonartue  cuHyca, KocuHyca,@opMyJMpoBaTh oOmNpeleJeHHs]  TPUTOHOMETPUYECKMX (DYHKIMHA TyNbIX M NPSAMBIX
TaHreHca OCTPOro yria, (opMyJblyIIoB.
Cunyc, KOCHHYC,

Haxoauth CHUHYC, KOCHUHYC, TAaHI'CHC YTJIOB TpPCYIrOJbHUKA II0 Ta6J'II/II_IaM h 4epe3

ONHCAaHHON OKPYKHOCTH).

Dopmyia IAINIENIN|
qyepes JBE
CTOPOHBI M YIOJl MEXAY HHMH.
Dopmyna MJI0ILAU
YEeTHIPEXYTOJIbHUKA 4Yepe3  €ro

JMaroHajliv U Yroj MCXKAy HUMU.

TPEyroJbHUKA

no 180 rpaaycos.OnpeneneHue COOTHOILIEHUS] CTOPOH B TPEYTrOJIbHUKE.

Dopmy.ibl TPUTOHOMETPUUYECKHX _

npHBexeHus Hcnoab30BaTh (OpPMYIIbl NPUBEAECHUS AJIS BBIUMCIEHUS TPUTOHOMETPUYECKUX (YHKLIMH
dbyukuit yrmoB ot 0° go 180°. [TymbIX yrios.

(16 1)

Pemenne Haxoxxaenue [UIMH CTOPOH U [BBIBOAUTH TEOpPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C paJiycOM OIUCAHHOW OKPYXHOCTH).

TPEYroJbHUKOB.  [BEJIUYHH YIJIOB TPEYrOJbHUKOB.

Teopembi Haxoauth cuHYyC, KOCUHYC, TAHT€HC YIJIOB TPEYTrOJIbHUKA U CTOPOHBI TPEYTOJbHUKA Yepes3
KocuHyc M CcuHYC NpSIMOro U [TPUTOHOMETPHUYECKHE KIIMM YTJIOB.

KOCHHYCOB 7| y ye b p P (bysKuwm yr

- TYIIOTO yria. Teopema

. “ Pemath TpeyroabHHMK, UCIOJB3YS ONPENCIECHUS TPUTOHOMETPHUUECKHUX KIIMA OCTPOTO
KOCHUHYCOB(00001IEHHAS) pey ’ Y pel p p bynx p
J1a, TEOPEMY CUHYCOB M KOCHHYCOB.
(14 1) TeopeMa CHHYCOB (C paamycom yria, Teopemy Y Y

Pemartpb HECTAHAAPTHBIEC IMPAKTUYCCKUE 3aJa4dM, CBOOAIINECA K HAXOXICHUIO PA3JINYHBIX
QJICMCHTOB TPCYT'OJIbHUKA
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IIpakTueckoe IIPUMEHEHUE
TOKa3aHHBIX TEOPEM
IIpeodpaszoBanue [[lonstue o  npeoOpazoBaHun/OcBamBaTh MOHATHE IPEOOpa3OBaHUs OJ00US.
nogoous. noaoous.
HcciienoBaTh OTHOIIEGHHE JIMHEHHBIX 3J€MEHTOB (UTYp MpH MpeoOpa3oBaHWU MOmo0us.
(8 u) COOTBETCTBEHHbBIE aneMmeHThHaxoauTh npruMepsl 10100Ms B OKpYXKaroIlel JeHCTBUTENbHOCTH.
oT00HBIX uryp.
Pemiate reomMeTpHuYecKue 3aa4d M 3aJa4M W3 PEaJbHOM JKU3HM C HCIIOJIB30BAaHUEM
MPU3HAKOB TIOJJOOHBIX TPEYTOJIHHHUKOB.
MeTtpuyeckue Teopema 0 IIpOU3BEICHNN [BBIBOAMTH METPUUYECKUE COOTHOIICHUS MEXIY OTpPE3KaMU XOpPJ, CEKYIIUX U KacaTelbHbIX
COOTHOIIIEHUsI B OTPE3KOB  XOpJ, TEOopeMa O (C UCIOJIb30BAHUEM BIUCAHHBIX YIJIOB U TMOJOOHBIX TPEYrOJbHUKOB.
OKPY>KHOCTH. MIPOU3BEICHUN OTpPE3KOB .
CeKyIIIX, TeopeMa 0 KBaparTe HMcnmosib30BaTh TEOPEMBI O HpOI/I3B€I[€HI/II:I OTPE3KOB CEKYIIHUX, O KBajpaTe KacaTeJIbHOU
(8 v) kacarensHol. [IpuMeHemue B [pU pelIeHNH 3a/1a4, IOCTPOECHUHU YepTeKel Ha MPAKTUYECKUX 3aHATHIX

[PCHICHUN T'COMCTPUICCKHUX 3aJaY1

BekTops! (12 4)

Ornpenenenue
CIIOKEHHE U Pa3HOCTh BEKTOPOB,

BEKTOPOB,

YMHO>KCHHEC BCKTOPA HA YUCJIO.

DuU3N4EeCKU U TE€OMETPUYECKUN
CMBICJI BEKTOPOB.

IPaznoxxeHue BCKTOpa IO JABYM

Hcnonb30BaTh BEKTOPHl KaK HANpPaBIEHHBIE OTPE3KH, HCCAEA0BATH T€OMETPUUYECKUIN
(mepemenienre) u pU3NIECKUil (CUTa) CMBICTBI BEKTOPOB.

3HaTh onmpeaeJeHuss CyMMbl M Pa3HOCTH BCEKTOPOB, YMHOXCHHA BEKTOpa Ha YHCIIO,
HccJIea0BaTh FCOMeTpI/IquKI/Iﬁ n (bHBH‘-ICCKI/Iﬁ CMBICJIBI OTHUX onepaunﬁ.

Pemathb TCOMETPHUICCKUC 3aa4Uu C UCITIOJIb30BAHUEM BCKTOPOB.
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HEKOJUIMHEAPHBIM BEKTOpaM.

Koopaunatsl BekTOpa.

CxanspHoe IPOU3BE/ICHUE
BEKTOPOB, €ro MPUMEHEHUE IS

HAaXOXIACHUA AJIUMH U YIJIOB.

Pemrenne 3agad ¢ OMOIIBIO
BEKTOPOB.
[lpuMeHeHHEe  BEKTOPOB IS

pCICHUA 3aaa4 KHHCMATHKH U

MEXaHuKH. MeTtox KoopauHaT
[IPU PEIICHUH TIeOMETPUYECKHUX

Baagad.

Hcnonn3oBanue MeToJ1a

KOOpAuHarT B IMPAKTUYCCKUX

Bagadax

PackaaabiBaTh BCKTOP 11O IBYM HCKOJIJIMHCAPHBIM BCKTOPAM.

Hcnoan3oBaTh CKaJIIpHOC IMPOU3BCACHUEC BEKTOPOB, BBIBOAUTDH €I'0 OCHOBHBIC CBOMCTBA.
BoruncasaTs CYMMY, Pa3HOCTB 1 CKAJIAPHOEC IIPOU3BEACHNE BEKTOPOB B KOOpAMHATAaXx.
HpI/IMeHﬂTb CKaJIApHOC IMPOU3BCACHUC I HAXOXKIACHUA NJIMH U YTJIOB.

Mcnob30BaTh CBOWCTBA YIJIOBOTO KO3 QHIMEHTa NpsSMOW NpU peIIeHUH 3afad, s
OIPEAEIIEHUS PACIIOI0KEHUS MPSIMOA.

IIpuMeHATP KOOPAMHATHI IPU PEHIEHUH T€OMETPUYECKMX U IMPAKTUYECKUX 3ahad, Ui
[IOCTPOCHUS MaTEMaTHUECKUX MOJIEJIEN PeabHBIX 3aa4 («MEeToJl KOOPAUHATY).

Ilosb30BaThLCS U1 TIOCTPOCHUS U UCCIIEIOBAaHUM IU(DPOBBIMU PECYpCaMHU.

3HAKOMHTBCS ¢ HCTOPHEI Pa3BUTHS T€OMETPUU

IloBTOpEHME,
00001IEHME,
CHCTEMATU3ALMS
SHAHMIT

(10 u)

[ToBTOpEHNE OCHOBHBIX MOHSATUN

u  MeTogoB  kypcop  7—10
KJIaCCOB, 000011IeHHE u
cHUCTEMaTU3aIs 3HaHU.
IIpocreliline  reoMeTpuyecKue
duryppl W WX  CBOWCTBa.
M3mepenue r€OMETPUYECKHUX
BEITUYHH.

TpeyroJIbHUKU.
[TapajutenbHbIE u

NepIeHIUKYIISPHbIE MTPSIMBIE.

OnepupoBaTb NOHATHAMM:

burypa,
paBHOOEAPEHHBII W PaBHOCTOPOHHUN TPEYTOJIbHUKH,

TOYKa, MpsMasd,

yros,
IIPSAMOYTOJIBHBIA ~ TPEYT'OJIBHUK,

MHOT'OYT'OJIbHUK,

MenraHa, OMCCEeKTpHUCa M BbICOTa TPEYTOJIbHUKA, MMapajuleorpaMm, poMO, IpSIMOYTOJIbHUK,
paBeHCTBO M mopobue uryp,
TPEYroJbHUKOB; MapaIeIbHOCTh M MEPHEHIUKYIAPHOCT NPSAMBIX, YOI MEXY MPSIMBIMH,

KBaaApar, Tpameuus; OKpPYKHOCTb, KacCaTClIbHAas;
CUMMCTPUSL OTHOCUTCIIbBHO TOYKH U prIMOﬁ; AJINHA, paCCTOSAHUEC, BCJIIMYWHA yIJId, IJI0MAAb,

MepUMETP.

HMcnoab30BaTh (l)OpMyJ'IbI: nepuMeTpa 1 miomaaud MHOTOYI'OJIbHUKOB, JJIMHBI OKPYXXHOCTH
1 TUIOIIaau Kpyra, 00BEMa IpsAMOYT'OJIbHOT'O IMapaJUICIICTIMIIC/A.

OHepI/IpﬂBaTb NMOHATUAMM: TIPAMOYTOJIbHAA CUCTEMa KOOpAWHAT, BEKTOP, UCIMOJb30BaATh
OTU TMOHATHUA I NPCACTABJICHUSA MaHHBIX W PCHICHUA 3aJd4, B TOM YHCIIC H3 APYIuUX
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OKpy’>KHOCTb u KpYT. [y4e€OHBIX IPEAMETOB.
['eomerpruueckre  IOCTPOCHHS.

Pemarte 3aJa4yM Ha IOBTOPEHME OCHOBHBIX IOHSTHM, WUIIOCTPALMIO CBSI3€H MEXIY
Yrubl B OKPYKHOCTHU.

Pa3IMYHBIMK YacTAMH Kypca.
Brnucanuele  u OIMCAHHBIE

OKPYXKHOCTH MHOTOYTOJbHUKOB. B GupaTs MeToA 11 peleHus 3a1a4H.
[psimast u OKPY>KHOCTb.
YeThlpéxyroabHUKU. Brincannpie [PelIaTh 3aga4u U3 MOBCCIHCBHOM KHU3HH
151 OIIMCAaHHBIE

UCTBIPEX YT OJIbHUKU.

Teopema Iludaropa u Havama
TPUTOHOMETPHH. Pewenue
00LINX TPEYTrOJIbHUKOB.

[TpaBHIIbHBIE MHOTOYTOJBHUKH.
[TpeobpazoBanus IJIOCKOCTH.

JIBUOKCHMSI. [TomoGwue.
Cummerpusl.
IImomians. Brruncnenune

rromaneii. Ihmomnagmn mogo0HBIX
buryp.

I[eKapTOBBI KOOPAWHATBL Ha
IMJIOCKOCTH.

BCKTOpLI Ha IJIOCKOCTH

2

3/1ech MpeACTaBICHBI AJIEMEHTHI COACPKAHUS Kypca, M3ydaBIIHecs B 5—8 Kiaccax W TpeOyrolue MOBTOPEHUs, 000OIMICHUS W CHUCTeMAaTH3aIlUH.
OOpararbcest K TOMYy MaTepHally MOXKHO B BHJIE aKIIEHTa Ha 3aBEPILIAIOIIEM dTalle U3YUYeHUs Kypca 9 Kiiacca Ui pacipeiesaTh 0 COOTBETCTB YIOIUM
TEMaTUYECKHUM pa3jiesiaM, U3y4aeMbIM B TEUCHHE YIeOHOTO ro/ia.
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10 kJjacc (He meHee 68 4)

Ha3panue
pasnesa (TemMbl)

Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

JlJIMHA OKPYKHOCTH

Yucno m W UIMHA OKPYXHOCTH.

JIMHA JIyTH OKPYXHOCTH.
yr py’

4acoB)
/lexapTOBbI JleKapTOBbl KOOPAMHATHI TOYeK (OCBAMBATL MOHSITHE MPAMOYTOJIBHOM CHCTEMBI KOOPAMHAT, IEKAPTOBBIX KOOPIMHAT
KOOPAMHATLI  HA |HA IIOCKOCTH. TOUKH.
JI0CKOCTH 5 5 5 _
VpaBHeHne npsMol. VYriuoBoil [BbIBOAMTHL ypaBHEHHE IIPAMOM M OKPY/KHOCTH. BBIZEJNATH TONHBIA KBaapar s
(16 1) KOd(Q(UIMERT, TaHTEHC YIVIa |HAXOXKIEHHS LEHTPA ¥ PaJnyca OKPYKHOCTH T10 €€ YPaBHEHHIO.
HAK/IOHA,  NapaUle/ibHble U
PemiaTh 3a1a4d HAa HAXOXIEHUE TOYEK IMEPECEUEHHUS MPAMBIX M OKPYXKHOCTEH ¢
[IEPIIEHIUKYJIAPHBIE TIPAMBIE. A A P p py
[OMOIIBIO METO/IA KOOP/IMHAT.
VpaBHeHue OKPY>KHOCTH.
Hcnosb30BaTh CBOMCTBA YIJIOBOTO KOX(Q(HIMEHTa NPSAMOW IpU PELICHUH 3aaad, I
Haxok1eHne KOOpAMHAT TOYEK yr Gy P pup Aad, A
OIIpEIENIEH s PACTIONOKEHHUS TIPAMO.
[epeCeYeHHsl  OKPYKHOCTH 1 |0 PoA p p
TIPAMOH. IpuMeHsiTh KOOPJAWHATHI MPU PEIIEHUMH T€OMETPUYECKMX W TPAKTHUECKUX 3ajad, Jis
MOCTPOEHHS MATEMATUIECKUX MOJIENEH PEabHBIX 3aa4 («METO KOOPAUHATY).
MeTo/l KOOPAMHAT NpH pelreHun oo P a p A ( A koopA )
[COMETPUHCCKHX 3a1a4. I01b30BaTHCs IS IOCTPOEHHS M HCCIIEJOBAHMI IIM(PPOBBEIMH PECYPCAMHU.
Vcnonbsosanue METOA2 3yakoMHTBLCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHU
KOOpJMHAT B  IPaKTHYECKUX
3a1a4ax
IpaBuiIbHbIE [IpaBUIbHBIE MHOTOYTONBHUKH,  |[OPMYJIMPOBATH ONPEIECHHE IIPABUIBHBIX MHOTOYTOJBHUKOB, HAXOAMTH UX 3JIEMEHTBI.
MHOIOYTOJbHHKH. [BBIYHCICHUE  HMX  271eMeHTOB.[10JIb30BaThCSl MOHATHEM JUIMHBI OKDPY)KHOCTH, BBEIEHHBIM C MOMOIIBIO MPABHIILHBIX

MHOTOYT'OJIbHUKOB, ONpelesiTh YHUCIIO T, JUIMHY IYTH U paJuaHHYI0 Mepy yria.

IIpoBoAUTH NEpPexo OT paJuaHHON Mephl yIiia K ITpaJlyCHOW U HA000pOT.
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U IUI0IIAAb KPyra.

Pannannas mepa yria.

OmnpeneasaTh MJI0MIAL KPYTa.

Brrauciaenne [Tnomans kpyra u ero snemMeHTOBBbIBOAMTH (opMyJibl (B TpaayCHOW W paJdaHHOW Mepe) Uil JUIMH OyT, IUIomaaei
Mo e CEKTOPOB M CETMEHTOB.
(cexTopa u CEerMeHTa).
(16 1) Breruucienne rmiomaned  Guryp,BoIyMcasTh miomaan Guryp, BKIOYAIOMUX JJIEMEHTB OKPYKHOCTH (KpyTa).
BKJTFOYAIOITUX 3JIEMEHTHI Kpyra
HaxoauTh momaam B 3a7a4ax peabHON KU3HH
JIBMKEeHU ST [lonstHe 0 nBkeHun [Pa3dmpatrb npuMepbl, WUIIOCTPUPYIOUIUE TOHSTHS JIBHXKCHMS, LEHTPOB U  OCeil
MJI0CKOCTH MJIOCKOCTH. [TapamienbHBI CUMMETPHH.
MepPEeHOC, MTOBOPOT U CUMMETPHS. .
(10 ) OCH H ICHTPBI CHMMETPHH. @opmMyMpPoOBaTh ONpEICICHUS TNapaJIeIbHOTO TIEPEHOCa, IOBOPOTA U OCEBOU
cuMMeTpuU. BBIBOAUTH UX CBOMCTBA, HAXOAUTDb HEMO/IBH)KHBIC TOUKH.
[Ipocreifiie  NMpPUMEHEHUS B . .
peIICHHH 38124 HaxoauTh EHTPBI U OCH CUMMETPHUH TpOCTeHIuX uryp.
IIpuMeHATH NapalICIbHBIA IEPEHOC U CHMMETPHUIO TIPH PEIICHUHA TE€OMETPUYECKUX 3a]1a4
(pa3bupatb puUMeEpHI).
Hcnoab30BaTh 1S IOCTPOCHUS U UCCIIEIOBaHUM IM(PPOBBIE PeCypChl
I[loBTOpEHue, [ToBTOpEeHHE OCHOBHBIX MOHATHI |(OnepupoBaTh MNOHATHAMHM: (Qurypa, TOYKa, TMpsiMasi, yroll, MHOTOYTOJbHUK,
00001IEHHE, u  MeTogoB  KypcoB 7—10 [paBHOOEOPEHHBII W PaBHOCTOPOHHHH TPEYTrOJBbHUKH, MPSIMOYTOIbHBI TpPEyrolbHUK,
CHCTEMATH3alMA  [KJIaCCOB, 000011IecHHE U MeauaHa, OMCCEKTPHUCa U BBICOTA TPEYTOIbHUKA, TTapajuiesiorpaMM, poMO, IPSIMOYTOJIBHUK,
SHAHMI CHCTEeMAaTU3allHs 3HaHWM. [KBaJpaT, Tpamenus;, OKPYKHOCTb, KacaTelbHas;,; paBEHCTBO U mojaobue uryp,
[Ipocreiiiie TEOMETPUUYECKUE (TPEYTrOJIbHUKOB, TMapajUICIbHOCTh U MEPIEeHIUKYISIPHOCTh TPSIMBIX, YOl MEXIY
(26 ) durypel W WX  CBOWCTBA. [PSMBIMH, CUMMETPUSI OTHOCHTEIIBHO TOUYKM W TPSIMOM; JUIMHA, PACCTOSHHE, BETUYMHA
3mepenne F€OMETPUUYECKHX [yTJIa, TUIOAadb, IEPUMETP.
BEIUYMH.
HUcnoab3oBath ¢opMybl: TepuMeTpa ¢ IUIOMATM  MHOTOYTOJBHUKOB, JJIMHBI
TpeyroibHUKY. OKPY>KHOCTH U TUIOIIAIH Kpyra, 00bEMa MPsMOYTOJIbHOTO MapasiIeNIeIUIIe 1a.
[TapamtensHbIE u |OnepupoBaTh NOHATHAMM: TIPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP; HCMOJIb30BATH

OTU TOHATHA I NPCACTABJICHUA JAaHHBIX W PCUICHUA 3aJad, B TOM YHCIIC U3 JPYIrux
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[EPICHAUKYJISPHBIE TIPSIMBIE. y4eOHBIX peaMeToB. PemaTh 3aqa4n Ha MOBTOPEHNUE OCHOBHBIX MTOHATHH, HIUTIOCTPALIUIO

CBA3EHM MEXAY pPa3INYHBIMU YacTAMHU Kypca. BeiOupaTs MeTon 1U1sl pelieHns 3a1a4H.
OKpy’>KHOCTb U KpYT.

['eomeTpruyeckue  MOCTpocHMs. |[PemarTs 3aAa4M U3 NOBCEIHEBHOM KU3HHU.
Yrusl B OKPY>KHOCTH.
BrnimcanHple M ONMCaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

[Ipsamas u OKPYXHOCTb.
YeTsIpEXyroJbHUKU. Brincanusie
151 OIIMCaHHBIE
YETBIPEX YT OJIbBHUKH.

Teopema Iludaropa m Havama
TPUTOHOMETPUH. Pemenue
00LINX TPEYrOJIbHUKOB.

HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus MJIOCKOCTH.
J{Br>keHuUs. [TonoOwue.
CummMeTpus.

IIontans. Brrancnenne

iomaneii. llmom@anu 1momoOHBIX
buryp.

I[eKapTOBI)I KOOpJAWHAThI Ha|
IMJIOCKOCTH.

BekTopbl Ha INIOCKOCTH

2z
3/1ech MPECTaBICHBI YJIEMEHTHI COJIepKaHUs Kypca, u3ydaBimuecs B 5S—10 kimaccax u TpeOyronue MmoBTOPEHHs, 0000IICHUSI U CUCTEMATU3AIIHH.
OOparmatbcst K 9TOMY MaTepualy MOXXKHO B BHUJE aKIGHTa Ha 3aBepllaolleM JTane u3ydeHus kKypca 10 kimacca wid pacrnpenensiTh IO
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COOTBCTCTBYIOIIIUM TECMATUYCCKUM pPa3jciiaM, U3ydaCMbIM B TCUCHUC yqe6Hor0 roaa.

[Tpu pazpaboTke pabodeil mporpaMMbl B TEMAaTHYECKOM TUIAHUPOBAHUH JODKHBI OBITH YUTEHBI BO3MOKHOCTH WCITOJIH30BAHUS
JIEKTPOHHBIX (IIMGPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SBISIFONINXCS y9€OHO-METONMYECKUMH MaTtepuajaMu (MyIbTHMEINITHBIC
MPOTrPaMMBbl, SJIEKTPOHHbIC YUYCOHUKHU U 3aJaUHUKHU, SJIEKTPOHHbIC OUOIUOTEKH, BUPTYaJIbHbIE JTA0OpATOPHUH, UTPOBBIEC MPOTPAMMEI,
KOJUICKITUU [HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HMCIOIB3YEMBIMHU [JIsi 00y4deHUs W BocmuTaHusi oOydatrommxcs ¢ HOJIA,
MPE/ICTABICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJE U pealM3yIOMMUMH auaakTuyeckue Bo3mMoxkHocT UKT, conepxanue KoTopbix
COOTBETCTBYET 3aKOHO/IaTEILCTBY 00 00pa30BaHUH.
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HHPUMEPHAS PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKAN».
8—10 KJIACCBbI

Henu n3yvyeHus yueOHOro Kypca

B coBpeMenHoM 11uppoBOM MHpE BEpOSITHOCTh M CTATHCTHUKA MPUOOPETAIOT
BCE OOMBIIYIO 3HAYMMOCTh, KaK C TOUYKH 3PEHHUS MPAKTHUECKUX MPUIOKECHHUM, TaK
U UX pOJIM B 00pa30BaHWU, HEOOXOIUMOM KaXKIOMY uesnoBeKy. Bo3pacraeT umcio
npodeccuii, mpu OBIAICHUH KOTOPBIMH TpedyeTcs xoporias 6a3oBasi MOATOTOBKA
B 00JIacTU BEpPOSTHOCTU W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCUOHATBLHON Kaphephl.

Kaxxnip1il uenoBek MOCTOSIHHO MPUHUMAET PEIICHUsS Ha OCHOBE MMEIOIIUXCS
y HEro JaHHbIX. A Uil OOOCHOBAHHOTO TIPUHSTUS PEIICHUS B YCIOBHSX
HEeJI0CTaTKa WM U30bITKa HMHPOpPMAIMM HEOOXOJUMO, B TOM YHCJE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

NMeHHO TO03TOMy OCTpO BCTajla HEOOXOOUMOCTh C(HOPMHUPOBATH Yy
oOyyaromuxcsi (PyHKIIMOHATBHYIO TPAMOTHOCTh, BKITFOUAIOITYIO B €0l B KAUECTBE
HEOTHEMJIEMOM  COCTABJISIIONICH yMEHHE  BOCIPUHUMATh U KPUTHUECKU
aHAIM3UPOBATh MHPOPMAITUIO, IPECTABICHHYIO B PAa3IUYHBIX (popMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX TMPOILECCOB W 3aBUCUMOCTEH,
MPOU3BOJUTH MPOCTEUIITNE BEPOSTHOCTHBIE PacuéThl. 3HAKOMCTBO C OCHOBHBIMU
OpUHIMIAMU cOopa, aHaiM3a M MPEJACTABJICHHS] JAHHBIX M3 Pa3IMYHBIX cdep
JKU3HM OOIIecTBa M TOCyJapcTBa MPUOOIIAET 00y4aromuxcsi K 0OIEeCTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOWHATOPWKH Pa3BUBAET HABBIKM OPTaHU3AIUU
nepebopa u Mmojcy€Ta yuciaa BapHAHTOB, B TOM 4YHCIIE, B MPHUKIAAHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU TeopuH TpadoB co3mMaéT mMaTeMaTHYECKUU (PyHIaMEHT
st GOpMHUpPOBAaHUS KOMIETEHIIM B oOnmactu uHGOpPMATHKA U U(POBBIX
TexHonoruit. I[lomMuMoO 3TOro, mpHM M3IYyUYEHWH CTATUCTUKA U BEPOSTHOCTU
o0oramfarTcsl TPEICTaBICHHUS YyYalluXCsi O COBPEMEHHON KapTHHE Mupa |
METOJIaX €ro HccienoBaHus, (GopMupyeTrcs NMOHMMAaHWE POJIM CTATUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAYMMOW HWHGOpPMAMKM U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBHM C NaHHBIMH IIENISIMA B CTPYKTYpE MPOrpaMMbl Y4eOHOTO
Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOM IIKOJIBI BBIACIEHBI CIICTYIOIINE
coJiep KaTeNlbHO-MeTonuueckne JTuHun: «lIpencraBienre NaHHBIX U OMUCATEeIbHAS
CTaTUCTHKa»; «BeposTHOCTBY; «DIeMEHThl KOMOWHATOpUKW»; «BBemeHue B
Teopuro TpadoBy.

Conepxxanne nunuu  «lIperncraBmeHne  JaHHBIX W OMKCATENIbHAS
CTaTUCTHKa» CIYXUT OCHOBOW [JIi (OPMHUPOBAHMUSI HABBIKOB pPabOTHI C
uH(popMaIuet: OT YTEHWS W WHTEpPHpeTanuu WHQPOpMAIlUW, MPEICTABICHHON B
TabnauIax, Ha auarpaMmax W rpadukax 10 cOopa, MpeACTaBICHUS W aHAIM3a
JaHHBIX C UCIOJIB30BAaHWEM CTAaTUCTHYECKUX XapaKTePUCTUK CPEeOHUX W
pacceuBanusi. Pabotas ¢ JaHHbIMH, oOOydYarouiuecs ydyaTcsi CUUTBHIBaTh U
WHTEPHPETUPOBATh [JIAHHBIE, BBIABUTATh, APryMEHTUPOBATh W KPUTHUKOBATh
NPOCTEUIIE TUIMOTE3bl, PA3MBIIUIATh HAJ  (aKTOpamMH, BbI3BIBAIOLIUMU
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W3MEHUYMBOCTh, M OLICHMBATh WX BIIMSHUE HA PACCMATPUBAEMBIE BEIIMYHMHBI U
IIPOLIECCHI.

NHTYynTHBHOE NpEACTABIEHUE O CIIyYalHOU WU3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMN CTAHOBUTCSA MOTUBHUPYIOLIEH OCHOBOW JUIA
V3y4YEeHUs TEOPUH BEPOSTHOCTEN. bonblioe 3HaUeHME 31€Ch UMEIOT ITPAKTUYECKUE
3a71aHUsl, B YACTHOCTH OIIBITHI C KJIIACCUYECKUMHU BEPOSATHOCTHBIMU MOJICIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCA KaK Mepa MpaBAONoOAo0Us CIIy4aitHOTO
coObrtus. Ilpm m3yueHum Kypca oOydvaromuecs 3HAKOMSTCS € MPOCTEHIIMMHU
METOJAMH BBIYUCJIEHUS BEPOSATHOCTEW B  CIYYaWHBIX OJKCIIEPUMEHTax C
PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU MCXOJAaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh W pemaTrh Oojee CIoXKHbIE 3agaud. B Kypc BXOmsT
HayaJbHbIE IIPEACTABICHHUS O CIy4alHBIX BEIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxkxe B paMKax 3TOro Kypca OCyIECTBIISIETCSI 3HAKOMCTBO 00YYaIOIINXCS C
MHOKECTBAMU M OCHOBHBIMH OII€pALIMSIMU HAJI MHOKECTBAMH, PACCMATPUBAIOTCS
IPUMEPBI IPUMEHEHHUS I PELICHUs 3a/1a4, a TAKXKE HUCIIOJIb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe
B 8-10 knaccax m3yuaercs Kypc «BeposSTHOCTb M CTaTUCTUKA», B KOTOPBIi
BXOAAT pasaensl: «lIpencraBneHne maHHBIX W ONMCATENbHAs CTATUCTHKAY;
«BeposTHOCTEY; «DNIeMEHThl KOMOMHATOPUKNY; «BBeeHue B Teopuio rpadosy.
Ha u3ydenue nanHoro kypca oTBOAUT | y4eOHBIN 4ac B HEJETIO B TEUCHHE
KaXXJI0T0 Tofa o0yueHus, Bcero 102 yueOHbIX yaca.

CopeprxaHue yuyebHoro kypca (no rogam obyueHus)

8 kiace

[IpeacraBnenue JaHHBIX B BUJE TAOJIHII, 1UarpamMm, rpaukoB. 3anoIHEHHE
Ta0NHIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyToBbIX). UTeHne rpaukoB peaibHbIX TpoiieccoB. M3pneuenre nudopmaiuu u3
JMarpaMM U TaOJIHII, UCTIONH30BaHNUE U UHTEPIPETALUS TAHHBIX.

OnucatenbHasi CTaTUCTHUKA: cpefHee apudMeTHYecKoe, MeauaHa, pa3Max,
HauOoJIbIIICE M HAaWMEHbIIIEE 3HAUYCHHUs HaOOpa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOM U3MEHYUBOCTH.

CrnyyaliHbI SKCIIEpUMEHT (OMBIT) W Cilay4yaliHOe coObITHe. BeposTHOocTh U
yacToTa. Pojb MajoBEpOATHBIX U MTPAKTUUECKU JIOCTOBEPHBIX COOBITHI B TIPUPO/IC
u B oO1iectse. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenensr BepmmHbl. Yncino pédep u cymmapHas
cTenieHb BepmnH. [IpencraBnenue o cBszHoctu Tpada. -llenu u mukiel. [lytu B
rpadax. O6xon rpada (ditmepoB myTth). [lpeacrtaBieHne o0 OpHUEHTHPOBAHHOM
rpade. Pemenne 3a/1a4
C TIOMOIIIBIO TpadoB.

9 k1ace

[IpencraBnenre NaHHBIX B BUAE TaOIHII, TUarpamMm, rpadukoB.
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MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Onepauuu Haj
MHOKECTBaMU: OOBEAMHEHHE, TepeceueHue, nomnojHenue. CBoHCTBa orepanuit
HaJl MHOYKECTBAaMHU: IEPEMECTUTEIBHOE, COYETATEIbHOE, PACHPENEIUTEIBHOE,
BKIIOUeHUs. Mcmonb3oBaHMEe TpadUUecKOro MPEACTaBICHUS MHOXECTB IS
OMMCAHUA PeaJIbHBIX MPOLIECCOB U SIBJIICHUM, IPU PELICHUHN 3aa4.

N3mepenne paccenBaHusl NaHHBIX. [[ucriepcrss U CTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DneMeHTapHbIe COOBITHSA CciaydaiiHOTO ombiTa. CioydaliHbIe COOBITHS.
BepositHoct  coObiThii.  OnbBITBl ¢ paBHOBO3MOYKHBIMU  3J€MEHTapHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXAY MaJOBEPOSATHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMHU B IPUPOE, OOIIECTBE U HAYKE.

JlepeBo. CBOWCTBa [E€pEBBEB: EIWHCTBEHHOCTHb IIyTH, CYIIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEpIIMH U uuciaoMm peédep. IIpasBuio
yMHOXeHHUs. Pelienue 3aa4 ¢ momoIpto rpados.

[IpotuBononoxHele coObiTusA. Juarpamma Oiiepa. OObenuHeHHE U
nepeceyeHue coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  ciokeHus
BEPOSATHOCTEH. YCIIOBHAas BEpOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumsble
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHUAE JepeBa. Perienue 3agad Ha
HaxO0XJICHUE BEPOSATHOCTEH C IOMOIUBIO JEpPEBa CIy4alHOIO JKCIEPUMEHTA,
nurarpamm Jitiepa.

10 xnace

[IpeacraBnenre JaHHBIX B BUAE TaOIWL, JuarpaMM, rpaguUKoB,
WHTEpHpeTalus JaHHbIX. YTeHue U MocTpoeHue Tabiuil, AuarpaMmm, rpadukoB 1o
pEeaIbHbIM JAHHBIM.

[TepectanoBku u pakropuan. CoueTanust U YUCIO coueTaHUu. TpeyroJbHUK
[Tackains. Pemenue 3aia4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CrydallHbIN BBIOOp TOUYKH W3 (DUTYpHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynaya. Cepusi UCHOBITAHWM A0 NEPBOTO ycCIexa.
Cepust ucnbiTanuii bepnymiu. BeposaTHocTH COOBITUH B CEpPUM UCHBITAHHM
bepnyn.

CnyvaiiHasg BeJIMYMHA U pacIpeesieHue BeposiTHOCTEW. MareMarndeckoe
oxumanue u gucnepcus. Ilpumepbl  MaTeMaTu4eckoro  OXUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaThndeckoe OKWIaHWE U
JUACTIEPCUsl CIIy4YalHOW BEJIMYMHBl «YHCIIO YCIEXOB B CEPUU HCIBITAHUU
bepnyum».

[TonsTue o 3akoHe O0JBIINX Yncell. Mi3mMepeHnre BeposSTHOCTEH ¢ TTOMOIIIBIO
yacToT. Posib ¥ 3HaUeHKE 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

MnaHmpyembie npeaMeTHbIe pe3ysibTaTbl 0cBoeHus Mporpammel (No rogam
obyueHus)

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «BeposSTHOCTh M CTaTUCTUKA» B
8-10 kmaccax XxapakTepu3yrTCs CISIYIOIUMH YMEHUSIMH.
8 kiacce
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Yurate uH(pOpMalMIO, MPEACTABICHHYIO B TabIWIaX, Ha auarpammax;
IpEJICTaBIsATh JaHHblE B BUJE TaOJMI, CTPOUTh AHUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBhIe) 10 MAaCCHBaM 3HAUYCHUH.

OnuceiBaTe ¥ MHTEPIPETUPOBATH pEaJbHBIE YUCIIOBBIC JaHHBIE,
IpeJICTaBICHHBIE B TA0INIIAX, HAa AUarpaMmax, rpaukax.

Hcronb30BaTh I ONMCAHMS JAHHBIX CTaTUCTUYECKUE XaPAKTEPUCTUKHU:
cpenHee apudmMerndyeckoe, MeauaHa, HauOOJIbIIee M HaWMEHbIIEE 3HAUYCHUS,
pa3Max.

HNmeTs mpencraBieHue O CIy4yalHOW W3MEHYMBOCTH Ha NpUMEpax LEH,
bu3NYECKUX BEIMYUH, AHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

9 ki1ace

M3BnekaTe U npeoOpa3oBbIBaTh MH(GOPMAIIUIO, IPEICTABICHHYIO B BHJIE
TabJIUL, 1UarpaMM, rpauKoB; IPEICTaBIIATh JaHHBIE B BUJIE TaOJIMILI, JUarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C ITOMOIIBK CTATUCTUYECKUX IMOKA3aATENEH: CPEIHUX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4YacTOTbl YHUCIOBBIX 3HAYEHUH M  4YaCTOTHl  COOBITHIA,
B TOM YHCJIE IO pe3yJibTaTaM U3MEPEHNUN U HAOIIOACHUN.

HaxoauTs BEpOSITHOCTM ciay4yailHBIX COOBITUM B  ONbITAaX, 3Has
BEPOSITHOCTH ~ 3JIEMEHTAapHBIX  COOBITUM, B TOM 4YHUCI€ B  ONBITaX
C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBath rpaduyueckre MOAENIN: JEPEBO CIYyYaHHOTO SKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHSIMHU: MHOMXECTBO, IOJAMHOECTBO; BBIIIOJHAThH
omnepauyyd HaJl MHOXECTBaMH: OOBEAMHEHUE, IIE€pPEeCcCeUueHUue, IOTNOJHEHUE;
IIEPEYUCIIATD IJIEMEHTBI MHOXKECTB; IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaguueckoe MpeacTaBIeHUE MHOXKECTB M CBA3CH MEXAy
HUMM JUJIs OTIMCAHUs MPOLIECCOB U SBJIICHUH, B TOM YKCJIE IIPYU PELICHUH 3a/1a4 U3
JPYTUX Y4EOHBIX MIPEIMETOB U KYpPCOB.

10 knace

W3Bnekatb u mnpeoOpa3oBbIBaTh HMH(POpPMALMIO, NPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHJE TAONMUL, AMAarpaMM, rpadukoB; MpeiCTaBIATH
JTaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukoB.

PemaTte 3agaud OpraHu3oBaHHBIM MEpPeOOPOM BapPUAHTOB, a TAKXKE C
UCIIOJIb30BAHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU 11 MAaCCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acToThl 3HAUYEHUA M YACTOTHl COOBITHS, B TOM YHCIIE
MOJIB3YSCh Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUI U HAOIIOICHHI.

HaxoauTb BEpOSITHOCTH CIy4yailHBIX COOBITHII B M3YYEHHBIX OINbBITaX, B
TOM YHCJE B OMNbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH COOBITHUSMH, B
CEpUAX UCIBITAHUHN 110 IIEPBOTO yCIEXa, B CEPUAX UCIBITAHUNA bepHyiu.

Nmers mnpencraBiaeHue O CIy4YalHOW BEJIMYMHE M O paCIpeeIeHUN
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BEPOSATHOCTEM.

HmeTh mpencTaBieHUE O 3aKOHE OOJBIIMX YUCEN KaK O IPOSIBICHUU
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEI
B IIPUPOJIE U OOILECTBE.
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TemaTnueckoe nnaHupoBaHue yuebHoro kypca (no rogpam obyueHms)

8 kuacc (He MeHee 34 4)

Ha3Banue
pasaesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepuCcTHKA 1eATeJILHOCTH 00y4al0IIMXCH

'Y CTOMYHUBOCTh MEIUAHBI.

IIpencraBienue [lpencraBienne  gaHHbIX B |OcBaMBaTh CIMOCOOBI NPEACTABICHUS CTATUCTHUECKUX JAHHBIX U YMCIOBBIX MacCHBOB C
[TAHHBIX TadInLaxX. [IpakTnyeckue [MOMOLIBIO TAOJIMILl W AMArPaMM C HCIHOJB30BAHMEM AaKTYyaJbHBIX U Ba)XHBIX JIaHHBIX

BBIUUCIICHUSI 110  TaONWYHBIM |(AeMorpaduyeckue HaHHBIEC, MPOU3BOACTBO MPOMBIIUICHHON W CEIbCKOXO3SICTBEHHON
(7 ) TAaHHBIM. N3Bneuenune U [IpOAYKLHHU, OOIIECTBEHHbIE U IPUPOAHbBIE SBICHMUS).

MHTEPIIpETALINS TaOIMYHBIX

nanmsx. TpakTaueckas pa6ota M3y4aTs MeToabl paboOThl C TAOIUYHBIMU M Ipa)UIECKUMHU TMPEACTABICHUSMHI JaHHBIX C

MOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€ MPAKTHYECKUX PAOOT

«Tabnuup.

['paduyeckoe  mpencTaBICHUE

NMAaHHBIX B BUJAE KPYTOBBIX,

CTOJIOMKOBBIX (cronbyaThIX)

arpammM. Yrenune u

[IOCTPOCHUE JarpamMmm.

[Tpumepsr neMorpapuuecKux

arpaMm. [TpakTrnyeckas

pabota «JluarpaMmsbl»
OnucarenbHasi YucnoBele  Habopel.  CpeaneeOcBauBaTh MOHATHS: YMCIOBOI HAOOp, Mepa LEHTPAIbHON TEHIEHIMU (Mepa LIEHTpa), B
CTATHCTHKA aprdMeTHIeCcKoe. TOM YHCIIe cpeHee apudMeTHieckoe, MeinaHa.
(8 u) Menuana  4uciIOBOro  Habopa,ONMCHIBATHh CTAaTUCTHYECKHE JaHHbIE C IOMOILBIO CPEIHEro apu(PMETHUYECKOTO U

MeauaHbl. Pemath 3agayn.

[TpakTuueckas pabora «CpenHue

N3yuath cBoiicTBa CpeAHHMX, B TOM YHCJIE C MOMOIIbIO HU(POBBIX PECYPCOB, B XOJ€

100




3HAUCHUS. MPAKTUYECKUX padoT.
HaubGonpmee u  HauMmeHblieeOcBamBaTh NOHATHSA: HauOosbllee M HAaUMEHbIIEE 3HAYEHHS 4YHCIOBOTO MAacCHUBa,
3HAUCHHS  YUCJIOBOro  Habopa.pa3max.
Pa3max. .
Pemiath 3amaum Ha BBIOOp crocoba OMUCAHUS JAHHBIX B COOTBETCTBUU C MPHPOAOI
MTAHHBIX ¥ LEJISIMHU HCCIIeIOBaHUs
Cayuaiinas Crnyvaiinas U3MeHYMBOCTh |(OCBaMBaTh MOHMATHUS: YacTOTAa 3HAYEHWH B MAacCHUBE JaHHBIX, TPYNIHPOBKA JaHHBIX,
M3MEHYMBOCTH (mpumepsr). YactoTa 3HaYEHUN B [FHUCTOrpamma.
MaccHBe JaHHbBIX. [ pynmupoBKa.
64 CTpouTh 1 AHAJU3UPOBATH THCTOTPAMMBbI, OAOUPATH MOAXOAIINH MIar TPYIIUPOBKH.
(6 1) [ ucTorpamMmsl. P P p » [1O1OMp JIXOIAII pyHitp
OcBauBaTh TrpaduyecKkue MPEACTaBICHHUS Pa3HbIX BUAOB CIy4allHOM W3MEHYUBOCTH, B
[TpakTrueckast pabota padp pel p . ya a6 ’
. TOM UYHKCJIEe C TOMOMIBbIO IIU(POBBIX PECYPCOB, B XO€ MPAKTUUECKON pabOThI
«CiygaifHast ”3BMEHYHNBOCTBY pto Lup Pecypeos, A Tp p
BBenenue ['pad, BEpIIINHA, pebpo. |OcBauBath moOHATHSA: Tpad, BepmmHa rpada, pedpo Tpada, CTENCHb (BAJICHTHOCTH
Teopulo rpagos [IpencraBienue 3a1a44 C [BEpLIMHBI), LIETIb U IIUKII.
noMomipio  rpada.  CremneHb

(49)

(BaJIeHTHOCTB) BepLIMHBL. Yucio
pédep M cyMMapHas CTeleHb
BepiminH. Llens u nuki. Ilytes B
rpade. [TpencraBnenue 0
cBs3HOCTH Tpada. O6xon rpada
(oiiepoB myTh). [IpeacraBieHue
00 OpUEHTUPOBAHHBIX Tpadax

OcBauBaTh NOHATHSA: TyTh B rpade, dWIepoB MyTh, 00Xxox rpada, OpHUEHTHPOBAHHBINA
rpad.

PemaTthb 3a1aum Ha TIOMCK CYMMBI CTETIEHEH BepinH rpada, Ha MOUCK 00xoxda rpada, Ha
MOMCK MyTell B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh €HOCOOBI TPE/CTABICHUS 3a/ad U3 Kypca anreOpbl, T€OMETpUH, TEOpPHH
BEPOSTHOCTEH, JPYrUX MPEIMETOB C MOMOIIBI0 IpadoB (KapThl, CXEMBbI, JIEKTPUUECKHE
Leny, QyHKIIMOHAIBHBIE COOTBETCTBHUS) Ha IPUMEPAX
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BepositHOCTH uCinyyaiiHplii ONBIT U ciaydaiiHoe |(QOcBaMBaTh TOHSITUS: CIyYalHBIM OMNBIT U Cily4ailHOEe COOBITHE, MalIOBEPOSATHOE U
uacToTa coObITHE.  BepoATHOCTH W |[IPAKTHYECKM JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT 0 4acToTa COOBITHS. Posb .
M3y4aTh 3HAYMMOCTH MAaJOBEPOATHBIX COOBITMI B HPHMPOAE M OOINECTBE HA BAaXKHBIX
COOLITHS MaJlOBEPOATHBIX M NPAKTHYECKH b
y npuMepax (aBapuH, HECUACTHBIE CIydYaH, 3alllTa MepPCOHANbHON MH(OpMAaLKy, TIepenada
JTOCTOBEPHBIX COOBITHI g [PUMEP (aBapuu, yHau, sat P (bopmanuu, nepex
44 AHHBIX).
(41) npupose u B oGmecrse. Monera [ )
1 UIPANBHAA KOCTH B TCOPHN  \H3yyarp ponb KIACCHUECKMX BEPOATHOCTHBIX Mojelell (MOHeTa, UrpajbHas KOCThb) B
BCPOATHOCTCH. TEOPHHU BEPOATHOCTEHA.
[Ipaxriyeckas pabota «HacToTa |Hagmonats m M3yYaTh YacTOTy COGBITHII B MPOCTHIX SKCIIEPUMEHTAX, B TOM HHCIE C
BBIIIAZICHIS OpJIa» MOMOIIBIO U(PPOBBIX PECYPCOB, B X0/I€ MPAKTUYECKOH pabOThI
O0o0menue, [IpencraBnenue naHHbIX. [[IOBTOPATH H3yYEHHOE M BHICTPAMBATEL CUCTEMY 3HAHMIA.
KOHTPOJIb OnucarenbHas CTAaTHUCTHKA.
y PemiaTh 3a/a4M Ha [OPEACTAaBICHHE M ONMCAHME JAHHBIX C HOMOLIBIO M3YYEHHBIX
BeposTHOCT cily4aitHoro 5 5
(S 4) - S— XapakTepucTuk. OOCy:KIaThb NPUMePBI CIYYalHBIX COOBITHI, MAJIOBEPOSITHBIX U

MPAKTUYICCKU TOCTOBCPHBIX CJ'Iy‘IB.fIHBIX CO6BITPII>1, HUX POJIK B ITPUPOJAC U )KU3HH YCIIOBCKA
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9 kuacc (He MmeHee 34 4)

HaszBanue
pasnaesia (TemMbl)
(4ucs10 YacoB)

OcHoBHoOe coJepkaHue

XapaKTepI/ICTI/IKa ACATECJIbHOCTH oﬁyqamnmxcﬂ

BEPOSITHOCTEM

CTaTHCTHUKA.
M3MEHYUBOCTb.
Cpennue 4icioBoro Habopa.

I[loBTOpEHUE [IpencraBienue

Kypca 8 kjiacca OnucarenbHas
Ciyualinas

(4 1)
Ciyuaiinble
BepositHocTH

Kiaccuyeckre Mojziend Teopuu

HIpajJibHasd KOCTb

IloBTOPATH N3y4YEHHOE U BHICTPAUBATH CUCTEMY 3HAHUH.

Pemats 3amayM Ha MpEACTABIECHUE U ONMCAHUE JAHHBIX C IOMOULIbIO HM3YyYEHHBIX
XapakTepucTUK. PemaTh 3aJauyM Ha MPEACTABICHUE TIPYNINHUPOBAHHBIX JAHHBIX U
OINMCaHKe CIIy4aitHONH N3MEHYUBOCTH.

PemaTh 3a1auM Ha ONpe/elIEHNE YaCTOThI CIy4YallHbIX COOBITUH, OOCYXKIEHHE TPUMEPOB
CIIy4alHbIX COOBITUH, MAaJOBEPOATHBIX M MPAKTUUYECKH JOCTOBEPHBIX CIy4YailHBIX
COOBITHH, X POJIM B IPUPOJIE U KU3HU YEIOBEKa

OnucareabHas OTKJIOHEHHS. Jucnepcuss (OcBaMBAaThL NOHSATHSA: JUCIEPCHS ¥ CTaHJAPTHOE OTKJIOHEHHE, HCIIONb30BaTh ATH
CTaTHCTHKA. YHCIIOBOTO XapaKTEPUCTHKH JUISl ONIUCAHMS PACCEMBAHMS JaHHBIX.
PaccenBanue CTangapTHOE OTKJIOHEHHE .
BbIABATaTh THNOTE3bI 00 OTCYTCTBUU UM HAJTUYMH CBSA3M MO AMArPaMMaM PacCeUBaHUs.
MaHHBIX 4uCI0BOro Habopa. JlmarpaMmsl A yr arp pacce
(4 ) paccerBaHmi CTpouTh IHArpaMMbl PACCEMBAHUS [0 MMEIOIMMCS JAHHBIM, B TOM YHCJIE ¢ MOMOIIBIO
KOMIBIOTEPA
MHOkKecTBA MHOXKECTBO,  IOJAMHOXKECTBO. |OCBAMBATH MOHATHSI: MHOKECTBO, 21IEMEHT MHOKECTBA, OIMHOKECTBO.
Onepanyy HaJ MHOKECTBAMU: .
44 BbINOJHATH OIEPAIMHA HAJl MHOKECTBAMH: 00beIMHEHHE, IEpECEUEHHE, TOMOITHEHHE.
(4 9) 00BbEeUHEHNE, nepeceveHue, pan A A » 1ep ) A CHHC
AOTIOTHECHHUC. Mcnosb30BaTh CBOWCTBA: MEPEMECTHTENBHOE, COYETATeNIbHOE, PaclpeleIuTeIbHOE,
y BKJTIOUEHHS.
CaoiicTBa
MHOKCCTBAMM. Mcnonb30BaTh IpaQUueckoe NPeACTAaBIEHHE MHOKECTB IIPU  OMMCAHMU PEealbHBIX
[ICPCMCCTUTEIIBHOC, NPOLIECCOB U ABJIEHMIA, TPU PELIEHUH 3324 M3 IPYTUX Y4eOHBIX NPEIMETOB U KypCOB
CoueTaTeNbHOE,
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[pacrpeeNuTeIbHOE,

BKJTIOUCHHS.
['padhuueckoe  mpeacTaBicHHE
MHO>KECTB.
BeposiTHOCTH JJeMEeHTapHbIe coObiTus. |{OcBauBaTh MOHATHS: 3JEMEHTApHOE COOBITHE, ClydailHOE COOBITHE KaK COBOKYITHOCTh
cJIy4aiiHoOro Cuydaiinble COOBITHS. [0JIATONPUATCTBYIOUIMX 3JEMEHTAapHBIX COOBITHH, paBHOBO3MOXKHBIC 3JEMEHTapHBIC
coObITHUSI biaronpusTCTBYIOIIME COOBITHS.
PIIEMEHTApHbIE COOBITHS. . .
(6 u) Pemiate 3agaum  Ha  BBIYMCICHHME BEPOSITHOCTEH COOBITMH 10  BEPOSATHOCTSIM

BepositHOCTH COOBITHIA. OTBITHI
C PaBHOBO3MO>KHBIMU
PJIEMEHTAPHBIMU ~ COOBITHSIMHU.

Cny4aiiHblii BEIOOD.

[TpakTnueckas pabdota «OmbITHI
C PaBHOBO3MOKHBIMH

PJICMCHTAPHBIMHA COOBITUSIMU

DIIEMEHTAPHBIX COOBITHH CITy9aifHOTO OIIBITA.

PemiaThs 3aja4M Ha BBIUKCIICHUC BepOHTHOCTCﬁ COOBITUH B OIBITaxX C PaBHOBO3MOKXHbBIMU
QJICMCHTAapPHbIMU CO6BITI/IHMI/I, B TOM YHUCJIC C IOMOIIIBIO KOMIIBIOTEPA.

[IpoBoAUTH M W3Y4YaTh ONBITHI C PABHOBO3MOYKHBIMHU DJIEMEHTAPHBIMH COOBITHIMH (C
MCIIOJIb30BAHUEM MOHET, MIPaJbHBIX KOCTEW, JPYIMX MOJEJCH) B XOJe MPaKTUYCCKOM
paboThI

BBenenue B TEOPUIO
rpagos

(419)

/epeBo.  CaoiicTBa

CAMHCTBCHHOCTD

Jepesa:

MyTH,
CYIIIECTBOBAHHE BUCSYEH
BCPIIMHBI, CBA3b MCKIY YHUCIIOM
BEPILNH peodep.

n YHUCIIOM

[IpaBHUIO YMHOXKEHUS.

OcBauBaTh NOHATHSA: JiepeBO Kak rpad 0Oe3 LuKIa, BUCSYas BepuIMHA (JIUCT), BETBb
nepeBa, NyTh B IEPEBE, JUAMETP IEpEBA.

I/I3yanb CBOMCTBA ACpeBa: CYIECCTBOBAHUC BHUCSYECH BCpIINHBI, CIUHCTBCHHOCTL ITYTU
MCIKAY ABYMS BCPpUIMHAMU, CBA3b MCIKAY YUCIIOM BCPIIHUH U YUCIIOM pe6ep

PemiaTh 3a7a4M Ha MOUCK U NIEPEUUCITICHUE MTYTEN B JIEpEBE, ONPEACIICHUE YKClia BEPIIUH
wi pébep B aepeBe, 00XoJ OMHAPHOTO JepeBa, B TOM 4YHCIE ¢ MPUMEHEHHEM MpaBHiia
YMHOKEHHS
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Cuaryyaiinble
coObITHUSI

(8 1)

[IpoTHBOTIONOKHOE coObITHE.

Jluarpamma Diinepa.
OObenuHEeHNE U TepeceueHue
COOBITHH. HecoBmecTHbie

coObiTHs. DopMyrna  CIIOKEHUS

BEPOATHOCTEHA. [IpaBuio
YMHOXKEHUS BEPOSATHOCTEH.
YcnoBHas BEPOSTHOCTb.
HezaBucumblie COOBITHS.
[IpencraBnenue CIIy4alHOTO

OKCIICPUMCHTA B BUIC ICPCBA

OcBauBaTh NOHATHSA: B3aMHO IMPOTHUBOIIOJIOKHBIC CO6I>ITI/I$I, onepanr Haxq CO6I>ITI/I$IMI/I,

00bEeIMHEHHE W TIepeceueHre CcoObITHM, auarpamma Oinepa (Disiepa—Benna),

COBMECTHBIC U HECOBMECTHBIE COOBITHSI.

M3y4yaTh TeopeMbl O BEpOSTHOCTH OOBEIMHEHHS IBYX COOBITHI ((HOPMYIIBI CIOKEHHS
BEPOATHOCTEN).

Pemiath 3asayM, B TOM 4YHCJIE€ TEKCTOBBIC 3aJaud Ha OIpeAesieHHEe BEpOSTHOCTEH
00BbEIMHEHUS U TIepEeCceUEHUsI COOBITUI C MMOMOIIbIO YHCIIOBOM MPSIMOM, 1uarpamm Disepa,
(OpPMYIIBI CTIOKEHUST BEPOSTHOCTEH.

OcBanBaTh NOHATHS: IPABUIIO YMHOXEHUS BEPOSTHOCTEH, YCIOBHAs BEPOSTHOCTD,
HE3aBUCHUMBIE COOBITHS IEPEBO CIIYYalHOTO OTIBITA.

M3yuath cBolicTBa (OMpeAeeHus ) HE3aBUCUMBIX COOBITHH.
PemaTth 3a1a4u Ha ONPE/ICIICHUE U MCITOJIb30BAaHUE HE3aBUCHMBIX COOBITHIA.

PemiaTh 321a4u Ha TOMCK BEPOATHOCTEH, B TOM YHUCIE YCJIOBHBIX, C HCIIOIb30BAHUEM
nepeBa CIIy4yallHOTO OIbITa
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O0o001IeHHE,
KOHTPOJIb

(4 1)

[IpencraBnenue
OnucarenbHas
['padsr.
CIIy4aiiHOTO

JTAHHBIX.
CTaTUCTHUKA.
BeposTHocTh
COOBITHSI.

DJIEMEHTBl KOMOMHATOPUKH

[loBTOpPATH HM3yYEeHHOE U BHICTPAUBATh CUCTEMY 3HAHUA.

PemiaTth 3agayuM Ha MpeACTaBICHUE U ONHUCAHUE JAHHBIX C MOMOUIIBIO H3YyYEHHBIX
XapaKTepucTUK. Pemars 3agaum ¢ npuMeHeHueM rpados.

Pemiath 3aauM Ha HAXOXKJICHHUE BEPOSTHOCTH CIYYaHHOrO COOBITHS IO BEPOSTHOCTSAM
HIIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OINBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSMU.

PemaTthb 3aJa4YM Ha HaXOXICHUC BepOHTHOCTCﬁ O6’be,I[I/IHeHI/I${ U IEPECCUCHUA CO6BITHI>1, B
TOM YHMCJIC HC3aBHCHMBIX, C HCIIOJIB30BAHUECM Fpa(i)I/I‘ICCKI/IX Hpe,I[CTaBJIeHI/Iﬁ H ACpPCBa
CJ'Iy‘I@.ﬁHOI‘O OIIBbITA.

Pemiath 3a1aum Ha nepevrciIeHre KOMOUHAIMM (YKciia IepecTaHOBOK, YMCIa COYETaHU),
Ha HAXOKJEHHE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHUEM KOMOMHATOPUKHU, B TOM YHUCIE C
MCIIOJIb30BaHUEM TpeyroyibHuka [lackans
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10 Kjacc (He MeHee 34 4)

HaszBanue
pasnaesa (TemMbl)
(4mncs10 YacoB)

OcHoBHoOe coJepkaHue

XapaKTepHCTI/IKa HEATCJIbHOCTH oﬁyqamumxca

IloBTOpEeHuUe [IpencrasicHue naHHbIX. [[IOBTOPATH U3yUYEeHHOE U BHICTPAUBATH CHCTEMY
Kypca 9 kiacca OnucarenpHas CTAaTUCTHKA. 5
3HAHUU.
Onepauuu  Hag  COOBITHSIMHU.
(4 4) y
HesasncnmocTs codbITui PemaTh 32124l Ha IIPEJCTABIECHUE M ONMCAHNE JIAHHBIX.
PemiaTh 3a1a4M Ha HAXOXKJIEHUE BEPOSITHOCTEH 00BEAMHEHUS U TIepecedeHus] COOBITHIA, B
TOM 4YHCIIE HE3aBHCHUMBIX, C HCIOJB30BAHWEM TpapUUECKUX MPEICTaBICHUH U AepeBa
CIIy4aiiHOTO ONBITA.
Pemath 3a1a4u Ha IepeynCIICeHUe KOMOMHAIINI (YKCTIa IEPECTAaHOBOK, YHCIIa COYETaHUN),
Ha HAXO0KJIEHUE BEPOSITHOCTEN COOBITHI ¢ MpUMEHEHHEM KOMOWHATOPUKH, B TOM UYHUCIIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans
JIeMeHTbI Komb6unartopHoe npaBwio (OcBauBaTh MNOHATHSA: KOMOWHATOPHOE NPAaBUJIO YMHOXEHMs, YIOPSJIOYEHHas Mapa,
KOMOMHATOPUKH  [yMHOXXEHMS. [lepecraHoBKH. [TpoHiKa OOBEKTOB, NEpecTaHOBKa, (akTOpuan 4YHUCla, COYETaHHWE, YHCIO COYETaHUH,
dakropuan. CoueTanus U 4UCIO [TpeyroybHUK [lackais.
(4 1)

COYETaHUM. TpeyrosbpHUK
[Tackans. IIpaktuueckass padora
«BpruncieHue BEpPOSATHOCTEW ¢
VICIIO0JIB30BAHUEM
KOMOWHATOPHBIX byHKIUI

PIICKTPOHHBIX TAOIUI

Pemathb 3aJjavum  Ha TCPCUHUCIICHHUE YIOPAAOYCHHBIX TIIap, TPOCK, IMCPCUHUCICHUC

MEPECTaHOBOK U COUYETaHUU PJIEMEHTOB PAa3JIMIHBIX MHOKCCTB.

Pemath 3a1a4M Ha MPUMECHEHHUE YUCIIA COYCTAHUN B areOpe (COKpanméHHoe YMHOXKEHUE,
omHOM HbIOoTOHA).

PemiaTh, NpuMeHsist KOMOMHATOPUKY, 33/1a4l Ha BBIYMCIICHUE BEPOSTHOCTEH, B TOM YHCIIe
C TIOMOIIIBIO 3JIEKTPOHHBIX TAOJIMII B X0J1€ MPAKTUYECKON paboThI
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I'eomerpuueckass [['eomerpuueckas BepOSTHOCTh. [(OCBaMBATh NOHATHE I€OMETPUYECKON BEPOATHOCTH. PeliaTh 3aga4m Ha HaxXOXICHHE
BEPOATHOCTD Cay4aiiHplid BBIOOp TOUYKM W3 [BEPOSTHOCTEH B OMBITAax, MPEICTABHUMBIX KaK BHIOOp TOYEK M3 MHOTOYTOJIbHUKA, Kpyra,
burypel Ha IUIOCKOCTH, W3 |0Tpe3Ka WM AYTU OKPY>KHOCTH, YUCIOBOTO IIPOMEKYTKA
() OTpe3Ka, U3 Iy OKPYKHOCTH
HcnbiTanus VcnbiTanue. Ycrnex W Heyfgada. [(OcBaMBaTh TNMOHSATHS: HCIBITAaHHE, AJIEMEHTApHOE COOBITHE B HUCHBITAaHMM (ycmex |
bepHyJn Cepust MCIBITAaHMM 1O IIEPBOro [HEyjada), CEpUsl UCIIBITAHUN, HACTYIIJIEHUE NIEPBOro yclexa (Heyaauu), Cepusl UCIbITaHuN
ycnexa. Henbitanus bepnymn. |beprysuim.
(61) BeposTHOCTH COOBITHI B CepuH . . .
I TARMI Bepuy/UIH. PemiaTh 3a1a4M Ha HaX0XKJICHHE BEPOATHOCTEH COOBITHIA B CEpHH I/ICHBiT&HI/II/I JI0 IIEPBOTO
Mpaxtiueckas paGota lycriexa, B TOM 4HCJI€ C IPUMEHEHHEM (POPMYIIbI CYMMbI T€OMETPUUECKON ITPOrPECCUU.
(Mcnsrranms Bepayumy Pemath 3a1auM Ha HaXO0XXJEHUE BEPOSATHOCTEH AJIEMEHTAapHBIX COOBITUH B CEepUU
vcrbITaHUN BepHyuM, Ha HaXOXKICHUE BEPOSTHOCTH ONPENEIEHHOTO YHUCIA YCIIEXOB B
cepun ucnbiTanuil bepuynnu. U3ydaTrs B Xo/1e NpaKTHYeCKOi padoThl, B TOM YUCIE C
MOMOLIBI0 HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEpUU UCHbITaHUM bepHyiiu
Cayuaiinas CnyuaitHas BEJIMYMHA n |(OcBOMTH TNOHATHA: CilIy4yallHas BEJIMYMHA, 3HA4YCHHWE CIYYalHOM  BEJIMYMHBI,
BeJIMYMHA pacIpesiesieHne  BEPOSTHOCTEH. |[paclpelesIeHHe BEPOSTHOCTEN.
MareMaTH4ecKoe OXXUJaHUE U .
(6 u) ucriepens CITydaiHO M3yuarb U 00CyXKIaTh NPUMEPHl AMCKPETHBIX U HENPEPBIBHBIX CIy4YallHBIX BEJIUYUH
— Tprmepst (poct, Bec YelIOBEKa, YMCIEHHOCTb HACEJIEHMs, Jpyrue HW3MEHUYMBBIE BEJIUYMHBI,

MATCMATHUYCCKOI'O OXKUJaHUs KaK
TCOPETUICCKOTO CpECaHErO

3HAa4YCHUS BECJIIMYNHEIL.

[TonsTHe O 3aKoHE OOJBIIHMX

quCel. N3smepenne
BEPOATHOCTEMN c IIOMOIIBIO
yacToT. [IprMeHeHHe 3aKoHa

[paccMaTpUBAaBIIUECS B KypCce CTATUCTHKH), MOJCIBHBIX CIYYalHBIX BEJIIMIMH, CBSI3aHHBIX
CO ciy4yailHBIMU OmbITaMU (OpOcaHre MOHETHI, HTPAIbHON KOCTH, CO Cy4ailHbIM BBIOOPOM
M T. 10.).

OcBauBaTh MNOHATHSA: MAaTEMaTUYECKOE OXKHUJAHUE CIIyYalHOW BEJIIMYMHBI  KakK

TCOPCTUYCCKOC CpCIAHCC 3HAYCHMUC,
JAUCTICPCUN YUCIIOBOT'O Ha60pa.

Aucnepcusd cnyqaﬁHoﬁ BCINMYHMHBI KaK aHaJor

Pemathb 3a/la4M Ha BBIYHCICHHUEC MATEMATUUYCCKOI0o OXXHUJIaHUA U JUCIICPCHUN }II/ICerTHOI\/'I
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0OJIBIIINX YHUCENT

cnyqaﬁHoﬁ BCJIIMYMHBI 110 3aJaHHOMY PACIpCACICHUIO, B TOM YHUCIIC 3a7a4, CBA3aHHBIX CO
CTPaxXOBaHHUEM U JIOTCPCAMU.

3HAKOMHUTBLCH C MAaTEMaTUUYECKHUM OXKHAaHHUEM U I[HCHCpCHGfI HEKOTOPBIX paCHpe,Z[CJICHI/Iﬁ,
B TOM YUCJIC paClIpCaACICHUA CHy‘I&fIHOfI BCIINYHHBI

«YHUCJIO YCIICXOB» B CCpUHU HCITBITAHUH BepHy.]'IJ'II/I.

M3yuyaTh 4acTOTy COOBITHSI B TMOBTOPSIOIIMXCS CIIy4alHBIX ONBITAX KaK CIy4alHYIO
BEITUYHHY.

3HAKOMHMTBLCSI C 3aKOHOM Ooubinux uucen (B ¢Gopme bepuyinu): npu OosbLIIOM YHUCIE
OIIBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTthb 3ajlavuM Ha U3MCPCHUC BepOﬂTHOCTeﬁ C IIOMOIIIbIO YaCTOT.

O0cykaaTh posIb 3aKOHA OOJBIINX YKMCEN B 0O0OCHOBAHUY YAaCTOTHOTO METO/1a U3MEPEHHUS
BEPOSITHOCTEM.

OO0cy:K1aTh 3aKOH OOJIBIIMX YHCENT KakK NMPOSBICHHE CTATHCTUYECKOH yCTOWYMBOCTH B
M3MCHYUBBIX ABJICHUAX, POJIb 3aKOHA OOJIBIINX YKCETT B mprupoac U B JKU3HU YCJIOBCKaA

O0001I€HHE,
KOHTPOJIb

(10 )

[IpencraBnenue
OnucarenpHas
BeposTHOCTB
COOBITHSI.
KOMOHWHATOPHUKH.

JTAaHHBIX.
CTaTHCTHKA.
CIIy4aitHOTO

DeMeHTbI
Crnyuaiinble

BCJIIMYNHBI U pACIIPCACIICHUSA

HOBTOpﬂTI) HU3YUYCHHOC U BBICTPAUBATDb CUCTEMY 3HAHUIA.
PemaTh 3agaun Ha NIpCACTaBJICHUEC U OIIMCAHUC JAHHBIX.

Pemiath 3a1a4uM Ha HAXOXJICHHUE BEPOSITHOCTEH COOBITHMH, B TOM 4YHCIE B OMNBITAX C
[PAaBHOBO3MOXKHBIMHM ~ DJIEMEHTAapPHBIMH ~ COOBITHSIMH, BEPOSITHOCTEH OOBEAUMHEHHUS U
nepeceyeHns] COOBITUH, BBIYUCIATH BEPOATHOCTH B OMBITAX C CEPUSIMH CIYYalHBIX
MCIBITAaHUN

[Ipu pa3paboTke paboueil NporpamMmel

B TCEMATHYCCKOM INNIAHUPOBAHHWHU OJOJIKHBI OBITH YUTCHbBI BO3MOKHOCTH
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UCIIOJIb30BaHUS AJIEKTPOHHBIX (LM(POBBIX) 00PA30BATENBHBIX PECYPCOB, SBIAIOIINXCS YUYEOHO-METOINYECKUMHU MaTepualaMu
(MyIbTUMEIUHHBIC IPOTPAMMBI, JICKTPOHHBIC YUSOHUKHU U 33JaUHUKH, SJCKTPOHHBIC OMOIMOTEKH, BUPTYaIbHbBIE JJA0OpATOPHH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIMHA LUQPPOBBIX 00pa30BaTENbHBIX PECYpPCOB), UCHOIb3YEMbIMU ISl OOYYEHUs U BOCIIUTAHUS
oOyuatomuxcst ¢ HOJIA, mnpencraBieHHbIMH B DSJIEKTPOHHOM (LM(PPOBOM) BHIE U PEATU3YIOIIUMHU JTUAAKTHUYECKUE
Bo3MokHOCTH MIKT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 0Opa30BaHUHU.
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MNOoAXOAbl K OHEHUBAHUAIO IIVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMM METOJAMHU TMPOBEPKM 3HAHUKW M YMEHHUH ydalluxcs 10
MaTeMaTHKe SIBIIIOTCS YCTHBIM ONMPOC U MUCbMEHHBIE padoThl. K mMUCbMEHHBIM
dbopmMaM KOHTPOJSI OTHOCSITCS: MAaTEMAaTHUYECKUE JTUKTAHTHI, CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pa0OTHI, TECTOBBIC 3aJIaHUS U TECTHI.

OcHoBHBIE BUJIBI MPOBEPKU 3HAHUKW — TEKyllas W UTOroBas. Tekymias
MPOBEpPKA MPOBOJUTCA CHUCTEMAaTUYECKH U3 YpPOKa B YpPOK, a MTOroBas — IO
3aBEpIICHUHU TEeMBI (pa3jena), MIKOJIbHOTO Kypca.

[Ipy oleHMBaHUU TUIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHS MaTEMAaTHKE
yuamuxcss ¢  HOJA HeoOXOIMMO y4YUTHIBaTh TaKW€ WHIMBHIyalbHbIC
OCOOCHHOCTH WX Pa3BUTHUA, KAaK: YpOBEHb pPa3BUTHUS MOTOPHUKU PYK, YPOBEHb
BJIAJICHUSI YCTHOM peublo, SHEepreTHueckue pecypcebl ooyyatomuxcs ¢ HOAA. [lns
KQKJIOTO 00YYarolerocsi yuuTesb MooupaeT HHAUBUAYaIbHbIE (HOPMBI KOHTPOJIS
pe3ynbTaToOB O0yUEHUS MaTeMaTHKE.

Hnst obywaromuxcss ¢ HOJIA HeoOxoaumo yBelIMYEHHE BpeMs IS
BBITIOJTHEHUS KOHTPOJBHBIX U CAMOCTOSITENILHBIX Pa0doT.

KoHTponbHble, CcaMOCTOSATENbHBIE M  MOpaKTUYECKue paboThl  MpuU
HEOOXOJIMMOCTH MOTYT MpeJlaratbCsi C HMCIOJIb30BAHHEM DJIEKTPOHHBIX CUCTEM
TECTUPOBAHUSI, WHOTO MPOTPAaMMHOT0O OOecCleueHus, O0eCleUnBalomUui MNpu
HEOOXOJIMMOCTH MOYHO HCIOJIb30BAaTh TEKCThI C KPYMHBIM HIPU(PTOM; MPUMEHSITh
KOHTPOJIbHBIE U3MEPUTENIN C OTJEIBHBIMU 3JIEMEHTAMH PEIICHUS; HUCIOIb30BaTh
JITOPUTMBI MPU PEIICHUU YPABHEHUN U HEPABEHCTB, KOHTPOJIBHBIE U3MEPUTEIH C
roTOBbIMU rpadukamMu (PYHKIMH U JAuarpaMMaMy; HCIOJIb30BaTh OHJIANH
TECTUPOBAHUE C BLIOOPOM OTBETOB.

Texymmii KOHTPOJIH B (hOpME YCTHOTO OIPOCca MPU HU3KOM Ka4eCTBE YCTHOU
HKCIIPECCUBHOM PEeUr ydaluxcsi HEOOX0IUMO 3aMEHSITh MUChbMEHHBIMU (POpPMaMH.

Hanpumep, ¢ 3Toil 1enbl0 MOTYT HCHOJB30BATHCS TECThI U TECTOBBIC
3amanus w3 bubmuorexku MOI (POII) na mobom stame ypoka. C MOMOIIbIO
TaKuX 3aJaHUd W BOMPOCOB 3HAYUTEILHO MpOIlIe NoA00paTh MaTepuan s
KOHKPETHOTO KJ1acca, 00y4Yarollerocsi, COOTBETCTBYIOIINIA YPOBHIO €r0 Pa3BUTHS U
BO3PACTHBIX OCOOCHHOCTEH.

CIIEIUAJIBHBIE YCJIOBUSA PEAJIM3ALIMU JUCIHIUTTJIMHBI

- B cayuae HeoOxomuMocTH (BBIp@KEHHBIE JBUTATEIIHHBIC
pPacCTpONCTBA, TSHKETIOE TTOPpAKEHUE PYK, MPEMITCTBYIOIIEe (POPMUPOBAHHIO
rpa)OMOTOPHBIX HABBIKOB) pabouee mecto obydatomierocs ¢ HOIA mnomkno
OBITh CHEIHATbHO OPraHU30BAaHO B COOTBETCTBHM C OCOOCHHOCTAMH
OTpaHUYCHHM €ro 370poBbi. HeoOxogumMo TpeaycMOTpPETh Haludue
MIEPCOHAIILHBIX KOMITHIOTEPOB, TEXHUYECKUX MPUCTIOCOOICHHIA
(cenanbHas KJIaBHATypa, Pa3IMYHOTO BHJIa KOHTAKTOPHI, 3aMEHSIOIIHE
MBIIIIb, KOWCTHUKH, TPEKOOJIbI, CCHCOPHBIC IIJIAHIIICTHI).

— JlomkHbl OBITh CO3MAaHBI YCHOBHS Ul (DYHKIIMOHUPOBAHUS
COBpEMEHHOW HH(POPMAIIMOHHO-00pa30BaTEIbHOW Cpebl, BKIIIOYAIOIICH

AIIEKTPOHHBIE UH(POPMALIMOHHBIE PECYPCHI, AIIEKTPOHHBIE 00pa30BaTeIbHbIE
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pecypchl, COBOKYIHOCTb MH(OPMAITMOHHBIX TEXHOJIOTHIA,
TEJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHI, COOTBETCTBYIOIIMX TEXHUYECKHUX
CPEIICTB M TEXHOJOTUH (B TOM 4MCIe, (PIeni-TpeHaXepoB, UHCTPYMEHTOB
Wiki, nudpoBbIX BHIEO MaTepualioB, BUPTYaJIbHBIX J1abopaTopuil U 1p.),
o0ecneunBarOMX JOCTWXKEHHE KaxaplM oOywaroumumcess ¢ HOIA
MaKCUMAaJIbHO BO3MOXKHBIX [IJI1 HEro pe3ylbTaToB oOyueHus. Hampumep,
UCIIOJIb30BAHME COBPEMEHHOW 00pa3oBaTelibHOM cpenod B 00ydeHUu
marematuke nereit ¢ HOJIA sBnsitoTcs pecypcbl 00JauyHOM WHTEpPHET-
wiarpopmer MOUI  (POIL), kotopble comepkar  HEOOXOTUMBIE
oOpa3oBaTebHBIE MaTepuUaibl, HWHCTPYMEHTHI [UIsI HUX CO3JaHUs U
pelaKTUPOBaHUs, BUPTyalbHbIE TaO0OpaTOpUu.
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