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OenepanbHas pabouas mnporpamma (nanee IIporpamma) mo yueOHOMY
npeametry «Marematukay pazpadboraHa Ha ocHoBe PI'OC OOO, depepanpHOit
pOrpaMMbl BOCIIUTaHUS C y4ETOM pacHpeeN€HHBIX MO KiaccaM IMPOBEPSEMBIX
TpeboBaHMIA K pe3yabTaTaMm OcBOoeHHs OCHOBHOW 00pa3oBaTEeNbHON MPOTpamMMbl
OCHOBHOTO 00111eT0 00pa30BaHUsI.

HOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTHKa y4yeOHOro npeamera «MaremMaTuka»

denepanbHas pabodas mporpaMma Mo MaTeMaTHUKE I OOYYaroIIUXCS C
HOJIA 5-10 xmaccoB pa3paborana Ha ocHoBe DenepaibHOTO TOCYAaPCTBEHHOIO
00pa3oBaTeILHOTO cTaHJapTa OCHOBHOTO o011ero
o0pa3oBaHus C YYETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHMM, MPEIBIBISIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHUIO, M TPAIUIMA POCCUUCKOTO 00pa3oBaHMUs,
KOTOpbIE obecreunBarOT OBJIQJICHUE KJIFOUCBBIMU KOMITCTCHITUSMH,
COCTaBJISIOIIMMHU OCHOBY Il HEMPEPHIBHOTO OOpa30BaHUS M CaMOPa3BUTHSA, a
TaK)Ke I€JOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBLHOIO
pa3BuTusa oOyuarommxcs. B paboueil mporpaMme YYTEHBI HIEU M IOJOKCHHS
Konneniuu pa3BuTust MaTreMaTiuieckoro oopazosanus B Poccuiickoit deneparuu.

B osnoxy uudpoBoit Tpanchopmamum Bcex cdep uUenmoBedecKO
JESTEIHbHOCTH HEBO3MOXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0Oe3
0a30BOil MaTeMaTHYECKOW TOJATOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIY>KUT
OTOPHBIM TPEAMETOM JJisi W3YYEHHUsS CMEXKHBIX JHUCLUUIUIMH, a TOCJe IIKOJIbI
peanbHON HEOOXOMMOCTBIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHKe, YTO TpeOyeT
MOJIHOLICHHOW 6a30Boi  00111e00pa3oBaTeIbHON TOATOTOBKH, B TOM YHCIE H
MaTEMaTUYEeCKOW. ITO O0OYCJIOBIEHO TEM, 4YTO B HAIlM JHU PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B
chepe PKOHOMUKH, U B OW3HECE, M B TCXHOJOTHMYECKHUX O0JacCTAX, U JaXKe B
rymMaHuTapHeix cdepax. Takum o0pa3om, Kpyr OOydYarOIIMXCs, IJIs KOTOPBIX
MaTeMaTHKa MOYKET CTaTh 3HAYUMbIM MIPEMETOM, PACLIUPSAETCA.

[IpakTueckas TOJE3HOCTh MaTeMaTUKH OOyCIIOBJIEHa TeM, 4TOo €&
MpeIMETOM  SIBISIIOTCA ~ (yHIaMEHTaldbHbIE  CTPYKTYpPbl  HAIIEr0o  MHpa:
MPOCTPAHCTBEHHBIE (OPMBI U KOJUYECTBEHHBIC OTHOIIEHUS OT MPOCTEHUIINX,
YCBAaMBa€MbIX B HEMOCPEACTBEHHOM ONBIT€, JO JOCTATOYHO CJIOKHBIX,
HEOOXOMUMBIX IS Pa3BUTHs HAYYHBIX W TPHUKIAAHBIX HAeH. be3 KOHKpeTHBIX
MaTeMaTU4YeCKUX 3HAHUW 3aTPYJHEHO IOHHMAaHUE MPUHLMUIOB YCTPONCTBA M
UCIIOJb30BaHUSI COBPEMEHHON  TEXHUKH, BOCIPUATHE U  HHTEPIpETaLUs
pa3HOOOpa3HON COLMAIBHOM, HIKOHOMUYECKOH, MOJUTHYECKONM HH(pOpMaIuH,
ManoddexkTuBHA MOBCEJHEBHAs MpaKTUYECKass JAeSATEIbHOCTh.  Kaxaomy
YEeJIOBEKY B CBOEH JKM3HHU TMPUXOJUTCS BBIMNOJHATH PACUEThl M COCTABIATH
QITOPUTMBI, HAXOMWTh W TIPUMEHITH (OPMYJBI, BIANETh NPAKTUICCKUMU
npuéMaM TeOMETPUYECKUX H3MEPEHUN U TMOCTPOCHUN, YUTATh HUHGPOPMAIUIO,
MPEACTAaBICHHYIO B BUJIe TaOJuUll, JUarpamMMm U rpaukoB, >KUTh B YCIOBHIX
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HEONpeeIEHHOCTH U IOHUMATh BEPOSATHOCTHBIA XapaKTep CIy4alHbIX COOBITUM.

OOHOBpEMEHHO C pacUIMpeHHeM c(ep MNPUMEHEHUsT MaTEeMaTUKH B
COBPEMEHHOM 00IIeCTBE BCE O0Jiee BaXKHBIM CTAHOBUTCS MAaTEMaTUUYECKUU CTUITb
MBIIUJICHUS, MPOSIBISIIOIIMIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B
IpoLecce M3Y4YeHUs] MaTeMaTHKU B apceHal NPUEMOB M METOJOB MBIILICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKLUUSA W JAEAYyKLHUA,
0000I1IeHHne ¥  KOHKpPETU3allMs, aHalu3 MW CHUHTEe3, KilacCUpUKALUUSI U
cuctemaTuzauus, abctparupoBaHue u aHanorus. OOBEKThl MaTeMaTHYECKHX
YMO3aKJIIOUEHUH, TMpaBuia MX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIpAOOTKE yMeHHUs (HOPMYyIUPOBATH,
00OCHOBBIBaTb M JIOKa3bIBaTh CYXKIEHUS, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE
MbllIeHUEe. Benymas ponb OpUHAIICKUT MaTeMaTUKe W B (HOPMUPOBAHUU
ANTOPUTMUYECKOW KOMIIOHEHTHI MBILUICHUS U BOCIUTAHUM YMEHUN JEeMCTBOBATH
[0 3a/laHHBIM QJITOPUTMAaM, COBEPIIEHCTBOBATH M3BECTHbIE M KOHCTPYHPOBATH
HOBBIE. B mporiecce penienus 3a1a4 — OCHOBOM yueOHOM JesTeIbHOCTH Ha ypOKax
MaTEMaTUKA — Ppa3BUBAIOTCS TaKXKe TBOpYECKas M MPHUKIAJAHAS CTOPOHBI
MBIIIJICHUSI.

OOyuyenue Marematuke HaET BO3MOXHOCTh pPa3BHBATh y OOyYaroOUIUXCS
TOYHYIO, PAllMOHAIBHYI0O U MH(GOPMATHBHYIO pedb, YMEHHE OTOMpaTh Hambojee
MOJIXO/ISIIUE SI3bIKOBBIE, CHMBOJIMYECKHUE, IPAPUUECKUE CPECTBA JIJISi BHIPAKCHHUS
CYX/IEHUH U HarJIsAHOTO UX MPEICTaBICHHUS.

HeoO6xoaumbpIM =~ KOMIOHEHTOM  OOLIEH  KyJabTypel B  COBPEMEHHOM
TOJKOBAaHUM  SIBISIETCS  oOllee  3HAKOMCTBO C  METOAaMH  IO3HaHMS
JNEHCTBUTENBHOCTH, MPEJICTaBICHUE O IMpEeAMETe M METOAaX MaTeMaTHKH, HUX
OTJIMYUN OT METOMOB JIPYyTUX €CTECTBEHHBIX M TyMaHHUTapHbIX Hayk, 00
OCOOCHHOCTSIX MPUMEHEHHUs] MaTeMaTUKU JJI PELICHUs] HAyYHBIX U MPUKIATHBIX
3agay. Takum oOpazom, MaTemMaTHYecKOe OOpa30BaHHME BHOCUT CBOWM BKJAJ B
dbopmupoBaHue 00IICH KyJIbTYPhI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU TaKXe CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHUIO
YeJI0OBeKa, MOHMMAHHUIO KPacoThl M H3SIIECTBA MAaTEMaTHMYECKUX PaCCYKICHUH,
BOCTIPUSATHUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

Henn n3ydyenus yueoHoro npeamera «MaremaTuka
[IpuoputeTHRIMU LEAIMU 00yUYeHUSI MaTeMaTuke B 5—10 kiaccax sBISIIOTCS:
dbopMHupOBaHUE TIEHTPATBHBIX MATEMATHIYCCKUX TIOHATHIA (YUCIIO0, BETUYHMHA,

reoMeTpuiecKas durypa, nepeMeHHas, BEPOSITHOCT, byHK1MSN),
00eCreunBaOIUX MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3oBaHUs 00y4YaIONTUXCS;

NOJABEJEHUE O0YYaAIOIINXCSl Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTEMAaTUKU U OKPYXKAIOIIETO MHpA, MOHHMMAaHUE MATEeMaTUKH Kak
4acTu OOIlel KyJbTYphl UeTIOBEUECTBA;

pa3BUTHE MHTEJUICKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX YMEHHUH, KPUTUYHOCTH
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MBIIIIEHUS, UHTEPECca K U3YYCHUIO MAaTEMaTHKU;

dopmupoBanue (HYHKIIHMOHATHLHONH MAaTEMaTHYECKOW TPaMOTHOCTH: YMCHUS
pacmo3HaBaTh  TPOSIBICHHUS ~ MAaTEMAaTHYECKUX  TMOHATHH, OOBEKTOB |
3aKOHOMEPHOCTEH B peajbHBIX KH3HEHHBIX CUTYalUsSIX W NPH U3yYECHUU APYTHX
y4eOHBIX MPEAMETOB, TPOSBICHUS 3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
(GbopMyIHpOBaTH UX Ha S3bIKE MATEMATHKH M CO3/1aBaTh MAaTEMaTHYECKHUE MOJICIIH,
MPUMEHSATh OCBOCHHBI MaTEMaTHYECKUW ammapar Juisl pelIeHUs IPaKTHKO-
OPUEHTUPOBAHHBIX 3a7ad4, MHTCPIPETUPOBATh W OLCHUBATH ITOJYYCHHBIC
pe3yabTaThl.

OcHOBHBIE IMHUU COJIepkKaHusa Kypca mateMatnku B 5—10 kmaccax: «Hucna
U BBIUHCICHUN», «AnreOpa» («Anredpandeckue BBIpAKEHUSA», «YPaBHCHUS H
HepaBeHCTBaY»), «DyHkmmum», «l'eomerpus» («['ecomeTpuueckne (GUTYPBI U WX
CBOWCTBa», «lI3MepeHne TEOMETPHYECKUX BEIUYUH»), «BEposATHOCT, W
CTaTHCTHKaY». JlaHHBIC IMHUW Pa3BUBAIOTCS MapaJICIbHO, KaK/1asi B COOTBETCTBUHU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHUCHMO OJHA OT APYroi, a B TECHOM
KOHTaKTe W B3auUMoJeWcTBHH. KpoMe »3Toro, ux oOOBEIUHSAET JIOTHYECKas
COCTaBIIAOIIAs], TPAJAMIIMOHHO TPHUCYIIAasl MaTeMaTHKE W IPOHU3BIBAIOMIAS BCE
MaTEeMaTUYECKUE KYpChl W cojepkarelbHble JIMHHH. CHOpMyIMpOBaHHOE B
denepallbHOM TOCYapCTBEHHOM 00pa30BaTEIbHOM CTaHapTE OCHOBHOTO OOIIEro
oOpa3oBaHus TpeOOBaHHWE «YMETh ONEPUPOBATH MOHITHSIMH: OIpEICICHHE,
aKcuoMa, TeopeMa, J10Ka3aTesIbCTBO; YMEHHUE PacllO3HAaBaTh UCTUHHBIE U JIOKHBIE
BBICKA3bIBAHMSI, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3BbIBAHUS U
OTPUIIAHUS BBICKA3bIBAHMI» OTHOCHUTCS KO BCEM KypcaMm, a (opMUpOBaHUE
JIOTUYECKUX YMEHHH pachpenessieTcss Mo BCeM rojaM oO0y4YeHUsT Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pE3yJbTaTam
ocBocHuss denepanpHoll pabodeil mporpaMMbl, pacrpeieaEHHBIM 110 TOoJaM
o0y4eHUs, CTPYKTYpUPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHITMITHAIBHBIM BOTIpOcaM oOydaromuecs: o0pamainch HEOJTHOKPATHO, YTOOBI
OBJIaJICHNE MATEMAaTUYECKUMM TIOHATUAMH M HaBBIKAMHU OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO U TOCTYIATEIhHO, C  coOmofeHWeM  TPHHIIMIA
MPEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY
MaTeMaTUYECKUX TMPEACTABICHUN O0O0yJalolmuxcs, pacumpsas W yrayomss eé,
o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

IIpuHunbl peanuszanum padouei
MPOrpaMMbl

IIpn peanuzanun npuHiUna AudPepeHIIUPOBAHHOTO (MHIUBHIYAIHLHOTO)
noaxona B oOydeHun wMarematuke ooOydaronuxcs ¢ HOJIA HeoOxomnmo
YYUTBIBaTh YPOBEHb PA3BUTHS Y HUX MaHYyalbHBIX HaBBIKOB. YUHUTEIb B IIPOIECCE
0oOy4YeHHsI OmpeJeaseT BO3MOXXHOCTU YYaIlllMXCS BBIMOJHIATH IHUCbMEHHBIC
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paboThl, TMONB30BAThCA MaTeMAaTUYECKUMH HHCTPYMEHTAaMH B  IpoIEecce
MOCTPOCHUSI TEOMETPHUCCKUX (UTYp W HM3MEPHUTEIBHBIX omnepamuid. Tak ke B
nporecce o0ydyeHUs] MaTeMaTHKe, YIUTEII0 HeOOXOIUMO YUYHTHIBATh YPOBEHb U
Ka4yecTBO pa3BUTHE YCTHOH peun oOyuatomuxcs. [Ipu HemocTaTrouHOM ypOBHE €€
pa3BUTUS  HEOOXOIWMO  HCIOJIB30BaTh  TaKM€  METOJIbI  TEKYIIETrOo |
MPOMEKYTOUYHOTO KOHTPOJS 3HAHUU OOydYarommxcs, KOTOpble Obl OOBEKTHBHO
MOKa3bIBAJIM PE3yJIbTaTUBHOCTh HMX O0OydYeHHs. BkirodeHuss oOydYarommxcs B
NPOEKTHYI0O W y4eOHO-UCCIIEJIOBATEIbCKYIO  JESATENbHOCTh,  MPOBEICHUS
HAOMIOJICHNIT W DKCIIEPHUMEHTOB, B TOM 4YHCJIE C HCIOJBb30BaHUEM Y4eOHOTO
nabopatopHoro oOopynoBaHus, IUMPOBOrO (IIEKTPOHHOTO) W TPATUIIHMOHHOTO
U3MEpPEHUs,  BKJIIOYAs  ONpPEACICHUE  MECTOHAXOXACHHUS,  BUPTYaJIbHBIX
nabopaTtopuii, BEMIECTBEHHBIX W BUPTYATbHO-HATISAHBIX MOJENEH, U KOJIICKIU
OCHOBHBIX MaTEMaTHYECKUX OOBHCKTOB.

OOyuaromuecss C JBHUTATCIbHBIMA HAPYIICHUSMH HUCHBITHIBAIOT — PSIJI
TPYAHOCTE B Tporecce OOydeHHs MaTemMaThke. MOTOpHBIE HapyIICHHS
OTPaHUYMBAIOT  CIOCOOHOCTH K  OCBOCHHIO  IPEAMETHO  MPaKTUYECKOU
JCATEIBHOCTH. DTO MPUBOIUT K TOMY, 4TO (DOpMUpYIOIIHECS 3HAHUS U HABBIKU
SIBJISFOTCS. HEMIPOYHBIMH, TIOBEPXHOCTHBIMH, (PparMEeHTAPHBIMH, HE CBSI3aHHBIMHU B
eauHyro  cucremy.  OOHapyXuBalTCS  TPyAHOCTH B (HOPMHUPOBAHUU
NPOCTPAHCTBEHHBIX M BPEMCHHBIX IMPEACTABICHHUM, CUCTHBIX Olepaluii, padboTe ¢
TETpaJiblo, Y4eOHHUKOM, CrOco0ax 3almucu MPUMEPOB B CTOJIOWK, COOJIIOIEHHEM
opdorpadudeckoro pexuma.

Ha ypokax matematuku, ooydaromuecs ¢ HOJIA ucnbIThIBalOT 0COOEHHBIE
TPYAHOCTU MPH BBHIMIOJTHEHUU PUCYHKOB, YepTEKeH, rpa)uKoB, TaK Kak UM TPYIHO
OJIHOBPEMEHHO JiepKaTh KapaHJall M JIMHEHKY, MO03TOMY UM 00s3aTEIbHO
TpeOyeTcsi moMoIIb B3pocioro (yuurens, accucrtenrta). Ooyuatomemycs ¢ HOJJA
ObIBaeT MpOIlEe HAKATUEM KJIABHUII BHITIOJHUTH YEPTEXK HA KOMIIBIOTEPE, YEM ITO
clenaTh ¢ MOMOIIBI0 KapaHama u guHelku. Ooyqarommmcst ¢ HOJIA noctatouno
TSKEJIO OCBaMBaTh BBOJI MAaTEMaTHYECKUX CHMBOJIOB, HAIIPUMEP, OOBIKHOBEHHBIX
TpOOeii.

Ecnu y oOy4aromierocst ects HapyieHus: GyHKIHUA PyK, TO TEOMETPUUYECKUN
MaTeprall MOXHO pacCMaTpuBaTh 0030pHO, 3a/layd, CBS3aHHBIC C MOCTPOCHUEM,
MpoNycTUTh. BupryanbHas mabopatopusi MO MaTeMaTWKe, HampuUMep, Ha
mwiatpopme MOII (POII) maer oOydarommMcsi BO3MOXHOCTH  BBITIOJHATH
MOCTPOCHUE TEOMETPUUYECKUX (PUTYP Ha TUIOCKOCTH U B MPOCTPAHCTBE, padOTaTh C
KOOPJIMHATHON TIOCKOCThIO0. bojbiioe BHMMaHue HEOOXOAMMO oOOpamaTh Ha
MPAKTUYECKYIO HAMIPABICHHOCTh OOYYSHUS] MaTeMaTHKE, a UMEHHO: a) H3MEPEHHE
MEePUMETPOB M IUIomaaei; O) BBIUMCIUTENbHBIC HABBIKA, B TOM YHCIE U C
MOMOIIBIO KATBKYJIATOPA.

OnHoit u3 ocobenHocret padbotel ¢ odyuaronumuca ¢ HOIA saBnsercs To,
9TO UM HEOOXOIUMO OOJbIIIe BPEMEHU JJIS BBHITIOJIHCHUS 3aIaHHUM, YeM 370POBBIM
oOydJarommMcs, MO3TOMY JIJIsi KOHTPOJIS 3HAHWU JIydIlle MCIOJIh30BaTh 3aJa4ll Ha
TOTOBBIX YEpPTEXKaxX, 3a/Jadd, B KOTOPHIX YK€ HANe4YaTaHO YyCIOBHE W HAYaJo
penieHusi, a 00yJarOIIMMCST OCTAETCS €ro TOJBKO 3aKOHYHTH WU BBITIOJTHUTH



TECTOBBIC 3amaHus. llepen KOHTPOJBHBIMU pabOTaMH HEOOXOIUMO MPOBOJIUTH
o0o0maroiue ypoku mno teme, Tak kak y oOyvaromuxcsa ¢ HOJLA ormeuaroTcs
HEJIOCTAaTKU pPa3BUTUS TMaMsITH, OCOOEHHO KpaTkoBpeMmeHHOU. (Ooboluiaromine
YpPOKH JAlOT BO3MOXHOCTh CKOHIICHTPUPOBAaTh BHUMAHHE Ha OCHOBHBIX
YIIPKHEHUSAX, BBEJICHHBIX B KOHTPOJIBHYIO pa0oTy.

XapakTepucTHKA 0CO0bIX 00pa3oBaTe/IbHBIX IOTPEeOHOCTEH
odoyuarommuxcsa ¢ HOJA

OcoObie 00pa3oBaTesbHbIE MOTPEOHOCTH Yy O0YHAIOMIMXCS C HAPYLIECHUSMHU
OTIOPHO-/IBUTATEILHOTO  aliapara 3aJalTcs  COeudUKON  JABUTATEIbHBIX
HapyIlIeHW, a TakkKe crenuPukord HapylmIeHUs TCUXUYECKOTO pa3BUTHS, U
OTIPENICTIAIOT OCOOYI0 JIOTMKY IMOCTPOCHUs yueOHOro mpoiiecca. Hapsiay ¢ atum
MOKHO BBIJIETTUTh OCOOBIE TI0O CBOEMY XapakTepy MNOTpeOHOCTH B OOYy4YEHUH
MaTeMaTHKe, CBOMCTBEeHHbIE BceM oOydaromumcst ¢ HOJIA:

— HEOOXOJIMMO HCMOJIb30BAHUE CICIUABHBIX METOJIOB, TMPUEMOB W
cpeacTB oOydeHUs (B TOM YHCJE CHEHUATM3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHUCTHUBHBIX TEXHOJIOTHI), 00CCIIEUYMBAIOIINX PEATH3AIUI0 «OOXOIHBIX IyTEi»
00y4eHUs; UCTIOJIb30BAHUE BUPTYAJIbHOM MaTEMaTUUECKOM J1abopaToOpuH.

— HarJISIHO-ACHCTBEHHBIN, TPEAMETHO-TIPAKTUYECKUN XapakTep 00ydeHUs
MaTeMaTHKe M yIPOIIEHUE CUCTEMbl Y4eOHO-TI03HAaBATEIbHBIX 33/1a4, PEIIaeMbIX B
npoiiecce o0ydeHus;

- CIIeIIMAJIbHOE oOydeHue «IIEPEHOCY» c(hOpMHUPOBAHHBIX
MaTeMaTUYEeCKUX 3HAHUNW W YMEHUW B HOBBIE CHUTYyallMM B3aUMOJCHCTBUS C
JNEUCTBUTEIBHOCTHIO;

— CIeNHaJIbHAas TOMOINb B PAa3BUTUU BO3MOXKHOCTEH BepOalbHOU U
HeBepOaTbHON KOMMYHHUKAIIMHU Ha ypOKaX MaTEMaTHKH;

— KOPpPEKIHUs MPOU3HOCUTEIBHOW CTOPOHBI PEUYM; OCBOCHUE YMEHUS
UCIIOJIb30BaTh P€Ub MO BCEMY CIEKTPY KOMMYHUKATUBHBIX CUTYallU;

— o0ecredeHre 0co00H MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHU3aIuu
o0pa3oBaTeIbLHOM CpPEIbI;

— MaKCUMaJbHOE paCHIUpeHHe O00pa30BaTENLHOTO  NPOCTPAHCTBA  —
BBIXOJ] 32 Tpelnenasl  00pa3oBaTENbHOTO  YUPEXKACHHS TPU  PEIICHUH
MaTeMaTHYECKUX 3a/1a4 U BBIMOJTHEHUH MPOCKTHBIX PadoT.

— HCIIOJI30BaTh QJITOPUTMBI JEHCTBUN MpU pEHICHHH OOYYalOmUMH C
HOJIA ompeneneHHBIX TUIOB MAaTeMaTHUYECKHMX 3aj7lady, B TOM YHCJIE B IMpoliecce
BBITTOJTHEHUS CAMOCTOSTEIIbHBIX padoT.

MecTo npeaMeTa B y4eOHOM IJIaHe
B cootBercTBUnM ¢ ®DenepalibHBIM TOCYAapPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHIApTOM  OCHOBHOTO  00mero oOpa3oBaHMS ~ MaTeMaTHKa  SBJISETCS
o0s13aTENIBPHBIM TIPEAMETOM Ha JaHHOM YpoBHe oOpasoBanusa. B 5-10 kmaccax
y4eOHbIN npeameT «MaTeMaTrkay TPaJuIlMOHHO U3y4YaeTCsl B paMKax CIIEIYIOIIUX
y4eOHBIX KypcOB: B 5—6 kiaccax — kypca «MaremaTtuka», B 7—10 kiaccax —
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KypcoB «Amnrebpa» u «l'eomerpusi». Hactodmeld mnporpaMMoil BBOJIUTCSA
CaMOCTOSATEIbHBIN YUeOHbIN Kypc «BepOoATHOCTh U CTATUCTUKAY.

TemaTnueckoe IUTAHMPOBAaHUE YYEOHBIX KYpCOB M  PEKOMEHIYEMOE
pacnpeneneHue  y4yeOHOro BpEMEHHM Uil  M3Yy4YEHHUs  OTHAEIBHBIX  TEM,
MIPEVIOKEHHBIE B HACTOAILIEH MPOTpaMME, HAJ0 PacCMaTpUBATh KaK IPUMEPHBIC
OpPUEHTUPHI B TIOMOILb COCTABUTENIO aBTOPCKOM paboueil mporpamMMbl U HPEkKIe
BCEro y4uTeno. ABTOp paboueil mporpaMmbl BIpPaBE YBEIWYUTh WIM YMEHBIIUTH
MPEAJIOKEHHOE YMCI0 YYeOHBIX YacOB Ha TEMY, YTOObI YIIIyOUThCS B TEMATUKY, B
OOJIbIIEH CTEMEeHN 3aMHTEPECOBABUIYIO O0YUYAOIIUXCS, WK HANIPaBUTh YCUIIMS Ha
PEOJIOJIEHUE 3aTPYAHEHUN. [JonyCTUMO TakKe JIOKAJIbHOE MepepaclpeeieHue u
NEPECTAHOBKA 3JIEMEHTOB COJIEPKaHMsI BHYTPU JAHHOTO KJlacca WM BHYTPH BCETO
Kypca npu HeobxoaumocTH. KomndyecTBO MpoBepOYHBIX palbOT (TeMaTUYECKUN U
UTOTOBBIM KOHTpOJIb KadyecTBa YCBOEHUsS Y4YeOHOro Marepuana) W UuX THUI
(camocTosiITENbHBIE U KOHTPOJIBHBIE PAa0OTHI, TECThbl) OCTAIOTCS HAa YCMOTpPEHHUE
yuutens. Taxke yduTenb BIpaBe YBEIUYUTh WM YMEHBUIUTH YHUCIO YYEOHBIX
gacoB, OTBenE¢HHBIX B DenepanbHON pabodeil mporpamMme Ha 0000IICHUE,
NOBTOPEHHUE, CHUCTEMATU3AlMI0 3HAaHUW oOywarouxcs. EauMHCTBEHHBIM, HO
OPUHUUIIMAIIBHO BAXXHBIM  KPUTEPUEM, SIBISETCA JIOCTUKEHHUE pE3yJbTaTOB
oOydeHHMsI, YKa3aHHBIX B HACTOAIIECH MpOTrpaMMe Ha KOHEIl YPOBHSI OCHOBHOT'O
o01rero oOpazoBaHwMsI.

Cognepxxanue ywyeOHOro mpeamera «MaTemaTuKa», MPEACTABICHHOE B
denepanbHOM  amanTHUpOBaHHON pabouedd mporpamme, cooTBeTcTByeT DI'OC
000, denepanbHOl OCHOBHON 00pa30BaTENbHON MPOrpaMMe OCHOBHOTO OOIIEro
00pa30BaHus C YY€TOM IMPOJIOHTALIUY HA OJMH TOJI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O

INPEIMETA <MATEMATHKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

OcBoenne yueOHOTO TpeaMera «MaTeMaTthka» JOJKHO oOecledYnBaTh
JTOCTH)KCHHE Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHUS  CICAYIOIIMX
JUIHOCTHBIX, METAMPEIMETHBIX U IPEAMETHBIX 00pa30BaTeIIbHBIX PE3YyJbTAaTOB:

JInYHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA MPOTpPaMMbI y4eOHOTO TpeaMera
«MaremaTuka XapakTepu3yoTcs:

IIaTpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HMHTEpPEca K NPOLUIOMY W  HACTOSIIIEMY POCCUUCKOU
MAaTEMAaTHKHA, L[E€HHOCTHbIM  OTHOUIEHHEM K  JOCTHMIXKEHHMSIM  POCCHUMCKUX
MAaTEMAaTHKOB M POCCHUMCKOW MAaTEMaTHUYECKOM IIKOJIbI, K HMCHOJIb30BAHUIO ITUX
JTOCTIKEHUH B APYTUX HayKax M MPUKIATHBIX cepax.

I'pasxxpanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 005I3aHHOCTEH rpakJAaHUHA U Peain3aluU €ro
MpaB, TMPEJCTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJCHUN, NPOLEAYpP I'PaKIaHCKOTO 00IIeCTBa (BHIOOPHI,
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OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXXICHUIO ATUYECKUX MPOOJIEM, CBS3aHHBIX C
MIPAKTUYECKUM TPUMEHEHUEM JIOCTKEHMM HayKH, OCO3HAHMEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHIHUIIOB B IEATEIIBHOCTH YUYEHOTO.

Tpynosoe Bociuranue:

YCTAaHOBKOW Ha AaKTMBHOE YYacTUE B PEIICHUM MPAKTUUYECKUX 3anay
MaTeMaTU4YEeCKOM HANpaBICHHOCTH, OCO3HAHHEM BAXXHOCTU MAaTEMATUYECKOTO
o0pa3oBaHus Ha MPOTSHKEHHM BCEH KM3HU JIA YCHEHIHOW MpOQecCHOHAIbHOU
JESATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHM; OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUIYAIbHON TPAEKTOPUHU 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX OTPEOHOCTEH.

JcTeTHYECKOe BOCIIUTAHNE:

CIIOCOOHOCTBIO K AMOIIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTEeMaTUYEeCKUX OOBEKTOB, 3ajJay, pEUIeHHH, pacCyXICHWI; yYMEHHIO BUJIETh
MaTEeMaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOIO NO3HAHMS:

OpUEHTAIIMEN B JIEITEJIBHOCTM HAa COBPEMEHHYKD CHCTEMY HAaYUYHBIX
npe/ICTaBIeHu 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAHMEM MAaTEMaTUYECKOW HAyKuM Kak cepbl YeloBEeYeCKOu
NEATEIbHOCTH, ATANlOB €€ pa3BUTHA M 3HAYMMOCTU ISl Pa3BUTHUS LUBUIU3ALNY;
OBJIQJICHUEM SI3BIKOM MATEMATHKU M MaTeMaTHYECKOM KyJIbTYpOll Kak CpeICTBOM
NO3HAHMWS MHpPA; OBJAJECHUEM IPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIIBCKON
NEeATEITbHOCTH.

duznyeckoe BOCIUTAHHME, (OPMHPOBAHHE KYJbTYPbI 310POBbS H
IMOIMOHAJIBHOI0 0JIAT OOy M

TOTOBHOCTBIO TPUMEHSTh MaTEMAaTUYECKHME 3HAHUS B HHTEpPECAX CBOETO
3I0pPOBbS,  BEACHHS  30pOBOTO  o0Opa3a Ku3HM  (3I0pOBOE  TUTaHUE,
cOaJlaHCUPOBaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryinspHas (Qusndeckas
aKTUBHOCTB); C(OPMUPOBAHHOCTBIO HaBBIKA pe(drieKcuu, TpPU3HAHUEM CBOETO
npaBa Ha OMIMOKY U TAKOTO K€ IIpaBa APYroro 4yeaoBeKa.

JKOJI0rH4ecKoe BOCIIMTAHHUE:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMAaTUYECKUX 3HAHUM JUIs pELICHUs 3a1a4
B 00JIaCTH COXPaHHOCTH OKpYXalollel cpelbl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpeabl; OCO3HAHUEM
r7100aJbHOr0 XapakTepa 3KOJOTMYECKUX MPo0OsieM U MyTel X peuieHus.

JInuHOCTHBIE pe3yabTaThl, o0ecneuynBaKINe aJanTanuio
o0yyammerocss K H3MEHSKIINMCH YCJOBUAM CONMAJIBHON W TPHPOIXHOMH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUSX HEOIPEICIEHHOCTH, MOBBIIMIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS y JPYTHX JOJeH, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMbITA JPYTUX;

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM YHCIIE
dbopMynupoBaTh UIEH, TOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBICHHUSAX, B TOM YHCIIE
paHee He U3BECTHBIX, OCO3HABATH Je(PUIUTHI COOCTBEHHBIX 3HAHUYN U
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KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYIO  CHUTYalMlO, BOCIHPUHHUMATh
CTPECCOBYIO CHUTYalMI0 KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIIeHUs] U JCHUCTBUA, (OPMYIUPOBATH U OLICHUBATh PUCKU H
MOCJIEICTBUSA, POPMUPOBATH OMBIT.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpeMeTHbIE Pe3yJbTaThl OCBOCHHUS MPOrPaMMBbl YIEOHOTO TpeaMeTa
«MareMaTuka XapaKTePU3yIOTCS OBJIaJICHUEM VHUBEPCATbHbIMU
NO3HAGAMETbHOIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUGHLIMU
OelcmeusiMuU U YHUBEPCAIbHBIMU PeZYIAMUGHBIMU OeUCEUIMU.

1)  Vuusepcanvuvie  noznasamenvuvle  Oelicmsus — 00ecnevu8arom
Gopmuposanue 6a308vlX KOSHUMUBHBLIX NpoOYeccos obyyarowuxcsi (oceoenue
Memo0oo8  NO3HAHUSL — OKpyxcaowe2o  Mupa;  HpUMEeHeHue  J02U4eCKUX,
uccne008amenbCKux onepayul, ymenul pabomamos ¢ ungopmayueti).

ba3oBble JilorMyecKue 1eMCTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHUX
O00OBEKTOB, TIOHATHH, OTHOIICHWA MEXKIy TMOHATUAMH, (QOPMYIHPOBATH
OTIpEICIICHHSI TIOHSITHIA;, yCTaHaBJIMBATh CYIIECTBEHHBIN MIPU3HAK
KiIaccu(UKaIlMM, OCHOBaHUS i1 OOOOIIECHWS W CpPaBHCHUS, KPUTCPUH
IPOBOAMMOTO aHAJIN34;

BOCIIPUHMMATh, (GOPMYIHPOBATh M  NPEoOPa3oBBIBATh  CYXKICHHUS:
yTBEpJUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE,

BBISBJISITh ~ MaTeMaTUYeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
IpPOTUBOpEUHs B (paKkTax, JaHHBIX, HAOTIOJECHUSX U YTBEPKICHUSIX; MpeaiaraTh
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MMPOTUBOPEUHH;

JIeNaTh BBIBOJBI C HWCIOJB30BAaHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX M
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MATEMATUUECKUX YTBEPKICHUHN (TIPSMBIE B OT
IPOTUBHOTO), TMPOBOJAUTH CAMOCTOSITENIbBHO  HECJIOXKHBIE  JOKA3aTeIbCTBA
MaTEeMaTUYECKUX (PAKTOB, BBICTpAaUBATh apTyMEHTAIMIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpaATh Ccroco0 pemieHus ydeOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHMs, BHIOWpaTh HauboJee MOAXOASIIMMA C  Y4ETOM
CaMOCTOSATEIFHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaresbCckue AeiicTBUA:

MCTIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIHCKUN MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh  BOMPOCH], (HUKCHUpYMOMHME  MPOTUBOpPEYHE, MPoOIeMy,
CaMOCTOSATETILHO YCTaHABIMBATH MCKOMOE W JIaHHOE, (DOPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHECHHUE;

POBOAUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECIOXHBIH
AKCHEPUMEHT, HEOOJBIIOE UCCIAEJOBAHWE IO YCTAHOBJICHUIO OCOOECHHOCTEU
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKIY COOOI;

CaMOCTOSITEIbHO (POPMYIHUPOBATh 00OOIIEHUS U BBIBOABI MO pe3yJibTaTam
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MPOBEAEHHOTO  HAOIIOJCHUS, HCCIEIOBAaHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE DPa3BUTHE IPOIECCa, a TAKXKE BbIJABUTAThH

MIPEOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.
Pab6ora ¢ undopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M W30BITOYHOCTH HH(OpMAIMM, HAaHHBIX,
HEOOXOAUMBIX JIJIsl pEUICHUS 3a/1a4u;

BLIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uH(OpPMaIIHUIO Pa3IUYHBIX BUAOB U (POPM MPEICTABICHUS;

BBIOMpaTh (QopMy TNpeaAcTaBieHUs HWHPOpMAIMU U WUTIOCTPUPOBATH
peliaeMple  3a7a4d  CXeMaMH, JuarpaMMmMaMH, HWHOM rpadukoidl U uxX
KOMOWHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HMH(POPMAIIMU TI0 KPUTEPUSM, MPEATIOKESHHBIM
yUHTENIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSTEIIHHO.

2)  VuueepcanvHvle  KOMMYHUKAmueHble Oelicmeus  0becneuusarom
chopMUPOBAHHOCINb COYUATLHBIX HABLIKO 00)UaAIOUJUXCS.
Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATh CYXJICHHUSI B COOTBETCTBHUH C
YCJIOBUSIMU U TESIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY
3peHHs B YCTHBIX (ITPU HAJIMYUU BO3MOXKHOCTH) U MUCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUSI MO0 XOAY peHIeHUs 3aJadyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3yIbTaT;

B X0JIe 00CYXJICHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJieMbl, peliaeMoil 3ajayu, BBICKA3bIBaTh WJEW, HalleJIEHHbIE Ha TOUCK
pEIICHHs; COMOCTABISITh CBOM CYXKIEHHUSA C CYXKICHUSMU JAPYTUX YYACTHUKOB
auanora, oOHapy»XKUBaTh pa3lIMYMe U CXOJCTBO MO3UIUN; B KOPPEKTHOU (popme
(dbopMynHpOBaTH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPENCTaBIATh  pe3yJabTaThl  pEIICHHMA  3aJadyd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAaHUA, MPOEKTA; CAMOCTOSITEIbHO BBIOMpaATh (pOpMAaT BBICTYIUICHUS C
yu€TOM 3aJlay TPE3EHTAI[MH, OCOOCHHOCTEW ayJUTOpUU W WHIUBUIYAIbHBIX
BO3MOXHOCTEH.

CoTpyaHu4ecTBO:

NOHMMAaTh W  KCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOU u
WHAVBUAYaTbHON pabOThl MpU PEIICHWH Y4YeOHBIX MATEMAaTHYECKUX 3a/ad;
OPUHUMATh 1E€JIb COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3ALMUIO
COBMECTHOM pabOThI, paclpeaesaTh BUABI PabOT, TOroBapuBaThCs, 0OCYKIATh
IPOIIeCC U pe3yJbTaT paboThl; 0000IIaTh MHSHHS HECKOIBKHX JIIOJICH;

y4acTBOBAaTh B TPyNmHoBbIX (opmax pabotel (oOCyxaeHus, oOMeH
MHEHMSIMU, MO3TOBbI€ IITYPMBbl M Jp.); BBINOJHATH CBOK 4YacTh padOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUS C APYTMMH YI€HAMH KOMAaH/bI; OLICHUBATH
KaueCTBO CBOETO BKJIaJa B OOLIUNA MPOIYKT MO KPUTEPUSIM, CPOPMYIHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

3) Vuueepcanvnvie  pecynamuenvie oelicmeus obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCTIU.
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Camoopranusanus:

CaMOCTOSATEJIbHO COCTAaBJAThH IUJIAH, aITOPUTM pEIICHMs 3aAadd (WIA €ro
4acTh), BBIOMpATh CIOCOO peIIeHUsT ¢ Y4YETOM UMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BapHUAHTHI
penieHuit ¢ yuéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

BJaJE€Th CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJs IMpolecca U
pe3yapTaTa peleHrns MaTEMAaTUYECKON 3aa4Hu;

OpEeIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpU pEUICHUU
3a/1ayu, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATa AECATEIBHOCTH IMOCTABJICHHOW LIENIU
U YCIOBHSIM, OOBICHATH NPUYMHBI JOCTHOXKCHHMS] WM HEIOCTUKEHUS IIeJIH,
HaXOAUTh OLUIMOKY, 1aBaTh OLUEHKY IPHUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yabTaThl

[IpenmeTHble pe3ynbTaThl OCBOCHUSI paboyeil mporpaMMbl MO MaTeMaTHUKE
NpeJICTaBIEHBI IO TOJaM O00y4YEeHUs B CIEAYIOIIUX pa3jenax MporpaMMbl B paMKax
OTIENIBHBIX KypcoB: B 5—6 kinaccax — kypca «Martemaruka», B 7/—10 kmaccax —
KypcoB «Anrebpa», «I'eomerpus», «BeposiTHOCTb U CTATUCTUKAY.

Pa3BuTHe j10rmueckux npeAcTaBI€HUN U HABBIKOB JIOTMUECKOTO MBIIIICHHUS
OCYILIECTBIISIETCS] HAa MPOTSYKEHUU BCEX JIET 00yUEHUsI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpeamosaraercs, yTO BBITYCKHUK OCHOBHOM IIKOJIBI
CMOJKET CTPOUTh BBICKA3bIBaHUS M OTPUIAHMS BbICKA3bIBaHUI, pAaclO3HABATH
UCTUHHBIE U JIO)KHBIC BBICKa3bIBaHMs, MPUBOAMTH NPUMEPbI U KOHTPIPHUMEPHI,
OBJIQZICET MOHATUSAMM: ONpPEIEICHHE, aKCHOMa, TEOpeMa, J0Ka3aTeIbCTBO — H
HaY4YHUTCS UCIIOJIb30BAaTh UX MPH BBITOJHEHUHU YIEOHBIX U BHEYUEOHBIX 3a/1a4.

PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA». 5—6 KJIACCBHI

Henan n3yvenusi yueOHOro Kypca

[IpuopuTeTHRIMU LETAMH OOYUYEHUS MaTeMaTUKe B 5—6 Kiaccax SIBISIOTCS:

pojoKeHUEe GOPMUPOBAHUS OCHOBHBIX MATEMAaTHUECKUX MOHATUHN (YUCTIO,
BEMYMHA, TeoMeTpudeckas (urypa), 0OECIEUHBAIONINX MPEEMCTBEHHOCTh H
MEePCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHusl 00 y4arOUIUXCS;

pPa3BUTHE MHTEJUIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEN OOydaroluxcs,
[M03HABATENBHONW aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, HHTEPECA K U3YUYEHHIO
MaTE€MAaTHKHU;

NoJABEJEHNE O0YYaAIOIINXCSl Ha JAOCTYIIHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aHMOCBS3U MAaTEMAaTUKHU U OKPYKAIOLIETO MUPA;

dbopmupoBaHue (PyHKIMOHATLHOW MATEMaTUYECKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYeCKUEe OOBEKTHI B PEaNIbHBIX KU3HEHHBIX CUTYaLUSIX,
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IIPUMEHATH OCBOCHHBIC YMEHUSA I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4,
MHTEPIPETUPOBATH IIOJYYCHHBIE PE3YyJIbTAaThl U OLICHUMBATh UX HA COOTBETCTBUE
[IPAKTUYECKON CUTYaIlUU.

OcHOBHBIE JIMHMM COJEpKaHHMs Kypca MaTeMaTuku B 5—6 kimaccax —
apumeTnyeckass U TeoMEeTpHuYecKas, KOTOpbIE pa3BUBAIOTCA MNapalieibHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOU JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT
IpPYroM, a B TECHOM KOHTaKT€ U B3aUMOJEUCTBHUM. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aiareOpbl U ONMUCATEIbHON CTATUCTUKU.

N3yuenue apudmeTrueckoro Marepuaia HauMHAETCS CO CUCTEMAaTU3alluu U
pa3BUTHUA 3HAHUI O HaTypaJbHbIX YUCIAX, MOJYYEHHBIX B HayaiabHOU mKkoie. [lpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTENIBHOW TEXHUKU U (OPMHPOBAHHUE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCS C PA3BUTHUEM BBIYMCIMTEIBHON KYJIbTYpPHI, B
YaCTHOCTU ¢ OOyYE€HHUEM MPOCTEHIINM MpUEMaM MPUKHUJIKU U OLEHKU Pe3yJbTaTOB
BbluMcIeHUN. WM3yueHue HaTypallbHBIX 4YHCeN MNpoAokKaeTcss B 6  Kkiacce
3HAKOMCTBOM C Ha4aJIbHbIMHU NOHATUSMH TEOPUHU JETUMOCTH.

Hpyroit kpynHblii OJOK B COJEpKaHUU ApPUPMETUUECKOM JUHUU — ITO
npobu. Hauano m3yueHuss OOBIKHOBEHHBIX W JIECSTHUHBIX IpOOEd OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Talm B OCBOCHHUU JIpoOEi, KOrja MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
Apobeil B MONHOM 00bEME MpEeAIIEeCTBYET M3YYEHHUIO JECATHUYHBIX ApoOeH, 4YTo
11eJIECO00Pa3HO C TOYKU 3PEHMsI JIOTMKU H3JI0KEHHMsS YMCIOBOW JIMHUHM, KOI/a
npaBuia JEUCTBUH C JIECATUYHBIMH JpOOSMU MOXKHO OOOCHOBaTb YK€
U3BECTHBIMU QJIFTOPUTMAMM BBITIOJIHEHUS EUCTBUN ¢ OOBIKHOBEHHBIMM JAPOOSIMHU.
3HaKOMCTBO C JECATHUYHBIMHU APOOSIMH PaCIIMPUT BO3MOKHOCTH Il TIOHUMaHUS
00y4aroUMMHCS MPUKIAJHOTO MPUMEHEHHUSI HOBOH 3alUCH MPH U3YYEHUH JPYTUX
IPEIMETOB U IPU IPAKTUYECKOM HCIosb30BaHUU. K 6 Kilaccy OTHECEH BTOpPOM
Tall B M3Y4YEHUM JpoOel, TrJe NPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHUSI W NpeoOpa3oBaHusl ApoOei, OCBOEHHUE HOBBIX BBIYUCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHA BBIYUCICHUM, B TOM YHCIE 3HAYCHUU
BBIpAXXEHUM, cofiepKalluX U OOBIKHOBEHHbBIE, U AECSITUYHBIE JPOOH, YCTAHOBIICHUE
CBSI3eH MEXIy HUMH, paCCMOTpPEHHE MPUEMOB pelICHU 3a/1a4 Ha ipoOu. B Hauane
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C IIOHATHEM IMPOILIEHTA.

OCOOEHHOCTBIO H3Y4YEHHS] TIOJOKUTEIbHBIX W OTPULATENIBHBIX YHCEI
ABJIAETCS TO, YTO OHM TAK)K€ MOTYT pacCMaTpUBAaTHCA B HECKOJIBKO 3TanoB. B 6
KJIacce B Hadane u3ydeHus TeMbl «lloyoKHMTenbHBIE M OTPULIATENIBHBIC YHCIIA»
BbIIensieTca noarema «llemple 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMM ~ YUCIAMU WM JEUCTBHAMU  C  IOJIOXKHUTEIBHBIMA W
OTPULIATENIBHBIMU YUCJIAMU MPOUCXOAUT HA OCHOBE COAEPIKATENIBHOIO IMOAXOJA.
OTO MO3BOJSET HA JOCTYIHOM YPOBHE MO3HAKOMHTH yYalIUXCSl NMPAKTHYECKH CO
BCEMH OCHOBHBIMHM IOHATUSMM TEMBI, B TOM YHCJI€ U C IPAaBUJIAMU 3HAKOB IIpU
BBITIOJIHEHUU apu(PMETUUECKUX JeUCTBUU. M3ydeHue palMOHalbHBIX YUCEN Ha
3TOM HE 3aKOHYHUTCS, a OyAET NPOJOJIKEHO B Kypce anreOphl 7 Kiacca, 4To CTaHEeT
CJIEAYIOIIHMM IPOXOJOM BCEX NPUHLUHUIHAIBHBIX BOIIPOCOB, TEM CAMBIM

13



pazzeneHue TpyAHOCTeN 00Jier4aeT BOCIPUATHE MaTepuana, a pacupeeieHrue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTU MPHUOOPETAEMBbIX HABBIKOB.

[Ipy 00yyeHUHN peleHnI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax MCHOJB3YIOTCS
apupmeTnyeckue MNpUEMBI pemeHus. TeKCTOBble -3aJauyM, pelaeMble MpH
O0TpabOTKE BBIYMCIUTEIbHBIX HaBBIKOB B 5—6 Kjaccax, pacCMaTpUBAaIOTCsS 3aJaydd
CIEIYIOUIMX BUJOB: -33Jaud Ha JBM)KEHHME, HA YacCTH, Ha MOKYIKH, Ha paboTy u
MIPOU3BOIUTENBLHOCTh, HAa MPOLEHTHI, HA OTHOLIEHUs W mponopiuu. Kpome toro,
oOy4aromuecs: 3HaKOMSTCS ¢ MpUEMAMH PEIIeHUs 3a7a4 IepeOopoM BO3MOKHBIX
BapUAHTOB, yyaTcsi paboTaTh ¢ MH(opManue, MpeacTaBlIeHHON B (popme Tadiuil
WIH THAarpaMM.

B paboueit nporpamMmme npeaycMoTpeHo GOpMUPOBAHUE MPOMNEAEBTUUECKUX
anredpanueckux TMpeAcTaBleHHil. BykBa Kak CHMBOJ HEKOTOPOTO 4HCIa B
3aBUCUMOCTH OT MAaT€MaTH4Ye€CKOT0 KOHTEKCTa BBOAMTCS MOCTEeNeHHO. bykBeHHas
CUMBOJIMKA IIMPOKO HCIOJIB3yeTCsl TpEeXIe BCEro [ 3alucu  oOLuX
YTBEPXKJIECHUNH H TPeMIOKEeHUH, (OpMya, B YaCTHOCTA /IS BbIYMCICHUS
F€OMETPUUECKUX BEJIMYUH, B KAUYECTBE «3aAMECTUTENS» YHUCIA.

B kypce «MartemaTtnka» 5—6 KjlacCOB MpeACTaBIEHA HAIJIAIHAs T€OMETPUSI,
HanpaBJICHHAas: Ha pa3BUTHE OOpPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHMsI, HM300pa3UTENIbHBIX YMEHHH. OTO BaXHBIH dSTalm B M3YyYEHUHU
r€OMETPUHU, KOTOPBIA OCYIIECTBISETCS Ha HArJsJHO-TIPAKTHYECKOM YPOBHE,
OMMpAETCS HAa HArJIsJHO-00pa3HOE MbIIUIeHHEe oOydaromuxca. boibiias poiib
OTBOJIUTCS PaKTHYECKON NEeATEIbHOCTH, OTIBITY, AKCIEPUMEHTY,
MonenupoBanuto. OOydaronyecs: 3HaKOMSITCA C T€OMETPUYECKUMH (UTypaMu Ha
IUIOCKOCTH U B TPOCTPAHCTBE, C HMX MPOCTEUIIMMU KOH(PUTYpALUIMH, y4aTCs
U300pakaTh WX Ha HEJIMHOBAHHOW M KJeTyaToM Oymare, paccMaTpuBalOT HX
MpOoCTEeNIINE CBOMCTBA. B Tmpoliecce M3y4yeHHWsT HArisiAHOM TE€OMETPUU 3HAHUS,
MOJIYYCHHbIE OO0YyYaloMMUCS B HA4yaJbHOM IIKOJIE, CHCTEMATH3UPYIOTCS H
pacupsoTCs.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMY IUIaHy B 5—6 Kjaccax HM3ydaeTcs MHTETPUPOBAHHBIN
npeamer «MaTeMaTuka», KOTOPBIA BKIIOYAeT apu(PMETHUECKUN MaTepual Hu
HaTrJIIHYI0O TEOMETPHUIO, a TakKe IMPOIMEJICBTHUECKUE CBEACHHUS W3 alreOphl,
AJIEMEHTHI JIOTUKH U Havalla OMUCATEIbHONU CTATUCTUKHU.

VY4eOHbIH MIaH Ha W3YYCHUE MaTEeMAaTUKH B 5—6 Kjaccax OTBOJUT HE MEHEE
5 y4eOHBIX YacOB B HEJNIENIO B TEUEHUE KAXKAOro rojga oOydeHUs, BCETO HE MEHeEe
340 y4eOHBIX 4acoB.

Copep)xaHue yuebHoro kypca (no ronpam obyueHusn)
5 KJIace
Hamypanvnole uucna u nyno
Hatypansnoe uucno. Psa natypansabix uncen. Yucno 0. M3oOpaxkenue
HaTypaJIbHBIX YUCET TOUKAMU HAa KOOPAUHATHON (UMCIIOBOM) MPSIMOIA.
[To3suunoHHass cucrtemMa cuucieHusa. PuMckas Hymepanus Kak IpuMep
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HEIO3UIIMOHHON CUCTEMBI CUMCIIEHUS. JleCATUYHAs CUCTEMA CUUCIICHUSI.

CpaBHEHME HaTypaldbHBIX YHCEJN, CPABHEHUE HATYPAIbHBIX YHMCEN C HYJIEM.
CrnocoObl cpaBHeHMs1. OKpYIJIEHHE HAaTYPaJIbHBIX YUCEN.

CrnioxeHue HaTypalabHbIX YHCEIT; CBOMCTBO HYJIA IIPU CIOXKEHHUH. Bpruntanue
Kak JeiicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHUE HATypaJIbHbIX YMCEN; CBOMCTBA
HYJIsT W €JAUHUIBI TpU YyMHOXKEHUHU. JlemeHue Kak JeicTBue, oOpaTHOE
YMHOXX€HUI0. KOMIIOHEHTHI NEeUCTBUM, CBSI3b MEXay HUMH. [IpoBepka pesynbraTa
apugmerndeckoro jaeictBusa. llepeMecTuTenbHOE W COYETATENBHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI M YMHOXEHHUSI, paclpeeuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHHUS.

Ucnonb3oBanue OykB a1 00O3HAYEHUS HEM3BECTHOTO KOMIIOHEHTAa U
3aMKuCcH CBOMCTB apu(PMETHUECKUX TEeHCTBUM.

JlenuTenu W KpaTHbBIE 4YMCIA, Pa3IOKEHHE Ha MHOXUTenu. llpocteie un
cocTtaBHble yncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHp € HaTypaJbHBIM IIOKa3aTeleM. 3alucCh 4YHUCJIA B BHUJE CYMMBI
pa3psAIHBIX CIaracMbiX.

UucnoBoe BbIpakeHHE. BbIUMCIIEHME 3HAYEHUM YHUCIOBBIX BBIPAXKCHUMN;
NOPSIIOK  BBIMIOJHEHUS  JeicTBUil.  Mcnonb30BaHWE  TMPU  BBIYUCICHUSX

EPEMECTUTETBHOTO u COUYETATEIILHOTO CBOMCTB
(3aKOHOB) CIIOKEHUS U YMHOXEHUS, PACIIPEICTUTEILHOTO CBOMCTBA YMHOKEHUS.
/Jlpoou

[IpencraBienne o napoOu Kak croco0e 3amucu  YacTH  BEJTUYHHBI.
OO6bikHOBeHHBIE JIpoOu. [IpaBuUnbHBIE W HempaBWIbHBIE JpoOu. (CMmelraHHas
IpoOb; TpeAcTaBlieHWE CMEIIAHHOW JApoOW B BHUAE HENPABWIBHON ApoOH WU
BbIJIEJICHUE 1IeJI0M YacTH YuCla W3 HEeMpaBUIbHOU npobu. M3o0paxkenue npobdeit
TOYKAMH Ha YUCIOBOH mpsiMoil. OcHOBHOE cBOMCTBO npobu. CokpaiieHue IpoOe.
[TpuBenenue npodbu kK HOBOMY 3HaMeHaTtemn0. CpaBHEHUE APOOEii.

CrnoxeHue U BeIUUTAHHUE JIpoOei. YMHOKEHHUE U JeTIeHUE ApOoOeH; B3aMHO
obOpatHbie Apodu. Haxok1eHre 9acTu 1eI0ro U IeJI0ro Mo €ro YacTH.

Jlecatnunas 3anmuch aApoOei. IlpencTaBieHune AECATUYHOW APOOU B BHJIC
OObIKHOBeHHOH. IM300pakeHne necATUYHBIX ApoOed TOoYKaMu Ha YHCIOBOM
npsimoii. CpaBHEHUE NECSITHUHBIX JPOOEH.

Apudmernyeckue ACUCTBUS C JECATUYHBIMH ApoOsimMu. OxpyrieHue
JECATHYHBIX IpOOCi.

Pewienue mexcmoeuwix 3a0au

Pemenne TekcTOBBIX 3amad  apupMeTHYeCKUM crocoOom. Pemenue
JOTUYEeCKUX 3adad. PemeHue 3agad mepeObOpPOM BCEX BO3MOXKHBIX BapHAHTOB.
Hcnonp3oBaHue npu pelieHuu 3a/1a4 TabJuIl U CXEM.

Pemiennie 3amay, coaepxkaliux 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEJIIMYHUHBI:
CKOpDOCTh, BpEMS, pACCTOSHHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh. EquHUIIBI
M3MEPEHUs: Macchl, O00BbEMA, IIEHBI, PACCTOSIHUSA, BpPEMEHH, CKOpocTH. CBS3b
MEXKly €IMHUIIAMU U3MEPEHUS KaXI0N BETUUMHBI.

Petienrie OCHOBHBIX 3aJ1a4y Ha APOOHU.

[IpencraBnenne 1aHHBIX B BUJIE€ TAOIUII, CTOJIOYATHIX TUATPAMM.
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Haznaonaa zeomempus

Harnsgueie mpencrtaBineHus o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JIOMaHasi, MHOI'OYI'OJIbHUK, OKPYXKHOCTb, Kpyr. Yroi. lIpsamon,
OCTpBIN, TYIIOX U pa3BEPHYTHIN YIJIBL.

JlnmuHa oTpe3ka, METPUYECKUE €AUHUILIBI JUIUHBL. [[JTMHA TOMaHOW, IEPUMET]P
MHOTI'OYT'OJIbHUKA. I3MepeHne u MOCTPOEHUE YIJIOB € IIOMOUIBIO TPAHCIIOPTUPA.

Harnsgueie npencraBieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHUK;
MPSIMOYTOJILHUK, KBaAPAaT; TPEYTOJbHUK, O PABEHCTBE QUTYD.

N3o0paxenue ¢uryp, B ToM umcie Ha kiaetdatorl Oymare. [locTtpoenue
KOH(UTrypauuii U3 yacted NpsAMON, OKPYHOCTH Ha HEJTMHOBAHHON W KJIeT4aTon
Ooymare. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJILHHUKA, KBaIpaTa.

[Inomane TPSAMOYroJbHUKA W MHOTOYTOJBHMKOB, COCTABJICHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4Hcie (Puryp, n3o0pak€HHBIX Ha KJeT4aTou Oymare.
EnuHuiel uamMepeHust mionaau.

Harnsannsie MIPEICTABICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
NpSAMOYTOJIBHBIN  Mapajuienenunes, Kky0, MHororpaHHuku. M3o0paxeHue
MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BépTku kyba m mapamienenunena. CosmpaHue
MOJIeJIell MHOTOIPaHHUKOB (U3 OyMaru, MpoBOJIOKH, TIJIACTUIINHA U . ).

O0BEM TNPSAMOYTOJBHOTO Mapajenenumena, kyda. EauHunbl usmepeHus
o0BbéMma.

6 kaacc

Hamypanvnuie uucna

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH YHUCIAMH.
YucrnoBble  BBIp@KEHUS, TMOPSAOK  JCHCTBUIM,  HMCIOJIb30BaHUE  CKOOOK.
Hcnonp3oBaHue mNOpH BBIYUCIEHUSX MEPEMECTUTEIBHOIO W COYETATENIBHOTO
CBOMCTB CIIO)KEHUSI U YMHOXKEHUS, PACHpPEACIUTEIBHOIO CBOMCTBA YMHOXEHUSI.
OkpyriieHre HaTypaJIbHBIX YUCET.

JlenuTenu U KpaTHBIC YUCIa; HAMOOIBITUN OOLINUN TEIUTENh M HAUMEHBIIICE
oO1ree kpaTHoe. [lenruMocTh cyMMBI U TTpou3BeieHus. [leneHne ¢ ocTaTkoM.

Jlpoou

OObIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO JPOOM, COKpAIICHHE IpOOCii.
CpaBHeHue U yrnopsijounBanue ApoOeii. Pemenue 3a1a4 Ha HaXOXKACHUE YaCTH OT
[EJOr0 M IEJOro Mo ero 4actu. J[poOHoe dYHCiIo Kak pe3ylibTar JeJICHHUS.
[IpencraBienue necsITHUHON ApoOU B BUAEC OOBIKHOBEHHOU IPOOU U BO3MOKHOCTh
MIpeICTaBlICHNUs OOBIKHOBEHHOW APOOU B BUAE JMecATUYHOU. JlecsaTuuHble A1podu n
MeTpHudeckas cucreMa Mep. ApuMeTHIecKrue JSHCTBUS W YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTad, HponopIus.
[IprMmeHeHue mponopui Npy pEeIIeHUH 3aa4.

[TonaTue npoueHTa. BerunciieHue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110
e€ MpoueHTy. BolpakeHrne npoLeHTOB JeCITUUHBIMU Apo0samu. Pemienue 3agad Ha
MPOLEHTHI. BhIpaXkeHne OTHOIIEHNS BEJIMYHH B MPOLICHTAX.

Ilonoxcumenvuvie u ompuyamesbHbvle YUC1a

[TonoxurenbHble U OTpULATENbHBIE yncaa. Llenpie yncna. Monyine uucna,
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reoMeTpuYecKass HMHTeprperanuss Monayns uucia. HW3o0pakeHue uMcen Ha
KOOPAMHATHOM NPpAMON. YUHUCIOBBIE IPOMEKYTKHU.

CpaBHeHue uymcen. ApupMeTHyYecKue IEHUCTBUS C TMOJOXKHUTEIbHBIMU U
OTPULIATEIBHBIMHU YHCIIAMM.

[IpssMoyToOJsIbHAS cUcTEMa KOOPAMHAT Ha IIIOCKOCTH. KoopAnHaTel TOUKK Ha
II0CKOCTH, abcuucca U opauHara. [loctpoenue Touek U QUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

byxeennuwie ¢vipasricenusn

[Ipumenenue OykB I 3alMCM  MATEMaTUYECKUX  BBIpAXKEHUH U
npennoxxenuid. CBoiicTBa apudmeTnueckux aercTBuil. bBykBeHHbIE BbIpaK€HUS U
YUCJIOBBIE TOJCTAHOBKH. DBYyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
KoMIOHeHTa. Dopmyiibl; (GopMysbl NEpUMETpa M IUIOMIAAM NPSIMOYTOIbHUKA,
KBaJipaTa, o0bEMa napasuiesenurnesia u Kyoa.

Pewenue mexcmogix 3a0au

Pemenune TekcTOBBIX 3amad  apumeTHdeckuM crocoOom. Pemenue
Joruyeckux 3anad. Pemienue 3a1au nepebopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pewenne 3amay, copepKalmlMxX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYHHBI:
CKOPOCTb, BpeEMH, paccTosHUE; LIEHA, KOJIMYECTBO, CTOMMOCTE;
POU3BOJIUTEILHOCTh, BpeMsi, 00bEM paboThl. EauHMIBI H3MEpeHHs: MaccChl,
CTOMMOCTH; pAacCTOSIHMS, BpPEMEHHM, CKOpOoCTU. CBA3b MEXAYy €IUHULIAMHU
U3MEPEHHUS KaXJ 0N BEJIMYHHBI.

Pemienue 3amay, CBSI3aHHBIX C OTHOLIEHHWEM, IPONOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3aj[a4 Ha TPOOH U MPOIEHTHI.

OueHka W TOpUKUAOKA,  OKPYIJEHHE  pe3ysbTaTta.

CocraBienue OYKBEHHBIX BHIPAXKEHUM 110 YCIOBHUIO 33/1a4H.

[IpencraBienne NaHHBIX C MOMOIIbI0 TaOmUI W AuarpamMm. CtomOyaTtbie
AUarpaMMbl: YTEHUE U NTOCTpOeHUE. UTeHHE KPyrOBbIX AUArPaMM.

Haznaonan zeomempusn

Harnsnseie mpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yroj, JIOMaHas, MHOIOYTOJIbHHK, YETBIPEXYTOJIBHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KPYT.

B3anMHOE pacnosiokeHue ABYX NPSIMBIX Ha IUIOCKOCTH, IlapajuleiIbHbIC
IpsIMBbIE, TEPIECHAMKYJISPHbIE NpsAMble. M3mepeHue pacCTOSHMN: MEXAy ABYyMs
TOYKaMH, OT TOYKH 0 NPSMOU; JUIMHA MapLIPyTa HA KBAJAPATHOU CETKE.

N3mepenne M MOCTpOCHHE YIVIOB C IIOMOIIBIO TPAaHCHOPTHpA. Bumasl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTpIpEXYTrONbHUK, MIpUMEPBHI
YETBIPEXYTOIBHUKOB. [IpAMOYTroNbHUK, KBAaAPAT: UCIIOIB30BAHNUE CBOMCTB CTOPOH,
yraoB, nuaroHaneid. M3o0pakeHne TeoOMETpUYEeCKuX (PUTYyp Ha HEITMHOBAHHOM
Oymare ¢ WCIOJb30BAHUEM LUPKYJs, JUHEHKH, YrOJbHUKA, TPaHCIOPTUPA.
[TocTpoenus Ha keT4aTON Oymare.

IlepumeTp MHOroyroipHuka. [loHsTne mowanM QUIYpbl; €IUHULEI
n3MepeHus miomany. [Ipubnmkénnoe namMepenue miomaan Guryp, B TOM 4uCie
Ha KBaJpaTHOU ceTke. [IpubnmkE€HHOE U3MepeHue JIMHBI OKPYKHOCTH, TUIOLIaAH
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Kpyra.

CummeTpusi: HeHTpalibHasA, oceBas U 3epKaibHas cuMmMmeTpuu. IlocTtpoeHue
CUMMETPHUYHBIX QUTYD.

Harnsanueie peICTaBIeHUs 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajenenunen, Kyo, mpu3Ma, NOUpaMuaa, KOHYC, IWIMHIP, wWwap u cdepa.
N306paxkenne npocTpaHcTBEHHbIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB,
nunHApa U konyca. Co3gaHue Mojenield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[TonsiTue o0BEMa; equHULIBI U3MepeHuss 00bEMa. OOBEM MPSIMOYTOJIBHOTO
napasuienenurnesna, Kyoa.

MnaHMpyemblie npeaMeTHbIe pe3y/ibTaTbl 0CBOeHUs pabouei
nporpamMmmbl Kypca (no rogpam obyueHumn)

OcBoenune yueOHOro Kypca «MaTtematuka» B 5—6 Kjlaccax OCHOBHOM IIIKOJIBI
JIOJDKHO O0ecCIeunBaTh JIOCTHXKEHUE CICAYIOIIUX MPEAMETHBIX 00pa30oBaTelIbHBIX
PE3YIBTATOB:

5 KJace

Yucna u éviuucnenusn

[TonumMate ¥ TOPaBUIBHO  YIOTPEOJISITH TEPMUHBI, CBSI3aHHBIE C
HATypaJIbHBIMH YHUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSMHU.

CpaBHUBaTh H YIOPSAAOYMBATH HATypalbHbIE 4YHCJIA, CpaBHUBATh B
IPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, AECATUYHBIE IPOOH.

CoOTHOCUTH, TOYKY Ha  KOODJAWHATHOM  (YUCIOBOM) TMpsAMOM ¢
COOTBETCTBYIOIIMM €{ YHCIIOM M HM300pakaTh HATypaJibHbIC YHCJIa TOYKAMH Ha
KOOPAWHATHOM (YMCI0BOM) NPSAMOIA.

Beimonuate apudmeTndyeckue JEHUCTBHS C HATypaJbHBIMH UYHCIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasx.

BrIMOTHATH MPOBEPKY, MPUKUIKY PE3YIbTaTa BRIYUCICHHM.

OKpyrJISITh HATypaJIbHBIC YUCIIA.

Pewienue mexcmoeuwix 3a0au

Pemate TekcTOBBIE 3amauM apU(PMETHUYCCKUM CIIOCOOOM U C ITOMOIIBIO
OpraHW30BaHHOI'O0 KOHEYHOTO Iepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemates 3amaun, cojaepikaliue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI:
CKOpPOCTb, BpEMsI, paCCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKWE 3allMCH, CXEMbI, TaOJUIlbl, OO0O3HAYEHUS TMpHU
pellIeHUH 3ajay.

[Tonp30BaThCsd OCHOBHBIMHU  €IAMHUIIAMHA HU3MEPEHUS: II€HBI, MacChl;
pacCTOsIHUS, BPEMEHH, CKOPOCTH; BBIpaXaTh OJHU EIMHUIIBI BEJIUYMHBI uepe3
TIpyTHe.

W3Bnekarsb, aHATM3UPOBATh, OLICHUBATh WH(POPMAIUIO, MPEICTABICHHYIO B
Tabnuile, Ha CTOJOYATOM JuUarpaMme, HWHTEPIPETUPOBATH MPEACTABICHHBIE
JaHHBIC, UCIIOJIB30BaTh JaHHBIE TIPU PEIICHUH 3a/a4.

Haznaonan zeomempus
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[Tonb30BaTHCSA TEOMETPUICCKUMHU MTOHSATHUSAME: TOYKA, TIPsMasi, OTPE30K, JIyd,
yTOJI, MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

[TpuBOoMMTh TIPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHUpPA, MMEIONINX (GopMy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIWHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JWAroHajdb, C OKPYXHOCTBIO:
paaunyc, TuaMeTp, IeHTP.

N300pakaTh W3ydeHHBIC TeOMETpUIEeCKUEe (DUTYphl HAa HEIIMHOBAHHON U
KJIETYaTOW Oymare ¢ TOMOIILI0 UPKYJIS U JIMHSWKH (MTPY HAJTMYUHA BO3MOYKHOCTH).
HaxoauTe JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C TIOMOIITBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOUW JIJIMHBI, CTPOUTH OKPYXHOCTHh 3aJIaHHOTO
paauyca (TIpu HATHIUH BO3MOXKHOCTH ).

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJBHUKA, KBajapaTa JJIs
UX TTOCTPOCHUS, BEIYMCIICHUS TJIOMIAIN U IICPUMETpa.

Bbryucisate mepuMeTp W IDIOMAAL KBajpaTa, MPSAMOYTIOJbHUKa, (HTYP,
COCTaBJICHHBIX M3 MPSAMOYTOJIBHHKOB, B TOM 4YHCJIC (QUTYp, H300paKEHHBIX Ha
KJIeT4yaToi oymare.

[Tonb30BaTHCSA OCHOBHBIMU METPUYCCKUMH CIUHUIIAMU H3MEPEHUS JITUHBI,
TUTOIIA/IH; BBIpAXKaTh OJTHU €AUHUIIBI BEIMYNHBI Yepe3 IPYTHeE.

Pacno3naBate mapamenenumnen, KyO, HWCHOIB30BaTh TEPMHHOJIOTHIO:
BepIIMHA, peOpo TpaHb, W3MEPEHHs; HAaXOIUTh W3MEPEHHs MapaJulelienuIea,
KyoOa.

Beraucnats 00b6éM Ky0Oa, mapajuiesienurena mo 3aaHHbIM U3MEPEHUSIM,
MIOJTb30BAThCS SAMHUIIAMHU U3MEPEHHS 00bEMA.

Permate HecmoxHBIE 3a/jau HAa U3MEpPEHUE T€OMETPHUUECKUX BEJIMYMH B
NPaKTUYECKUX CUTYaIHsIX (IPH HATHYUU BO3MOKHOCTH).

6 kiacc

Yucna u eviyucienusn

3HaTh U MOHUMAaTh TEPMUHBI, CBA3AHHBIE C PA3JIUYHBIMU BUJAMH YUCET U
croco0aMu MX 3amHCH, TMEPEXOAHWTh (€CIU 3TO BO3MOXKHO) OT OJHOW (OpMBI
3aIliCH YHCJIa K APYTOu.

CpaBHUBATH U YHOPSAIOUYMBATH IEJIbIC YNCIIA, OOBIKHOBEHHBIE U JIECATHUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BeimonHaTh, coueTasi yCTHbIE M TUCBbMEHHBIE TPHUEMBI, apudMeTHuecKue
JNEUCTBHUSI C HATypajJbHBIMU M UEJIBIMHU YUCIAMU, OOBIKHOBEHHBIMU U
JECATUIHBIMU APOOSMU, TTOJIOKUTEIBHBIMU U OTPUIIATETHHBIMHA YUCTAMH.

BpuncnaTe 3HaYCHHS YUCIOBBIX BBIPAXKEHUM, BBINOJHATH NPUKUAKY H
OLICHKY pe3yJibTaTa BBIYMCIEHUM; BBINOJIHATh MpPeoOpa3oBaHUs YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOWCTB apu()METHICCKUX JEHCTBUN.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOUIUM €id
YUCJIOM M H300pa)kaTh 4YHWCiIa TOYKAMU Ha KOOPJWHATHOW MPSIMOM, HAXOJUTh
MOJIyJIb YUCJIA.

COOTHOCHUTH TOYKH B MPAMOYTOJIBHOW CUCTEME KOOPAMHAT C KOOPAUHATAMU
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3TOU TOYKH.

OKpyryisTh 1eble Yuciaa W JECATHYHbIE APOOU, HAXOAUTh MPHUOIMKEHUS
YHUCEJL.

Yucnoevie u OyKeeHHbBIE GbIPAICCHUS

[Tonumats U ynotTpedasiTh TEPMUHBI, CBSI3aHHBIC C 3aMUCHIO0 CTEIICHU YHCIIA,
HaxOJIUTh KBaJpaT W KyO 4MCIIa, BBIYUCISATH 3HAYEHUS YHWCIOBBIX BBIPAKECHUH,
coAepKallX CTEICHHU.

[Tonp30BaThCs MpPU3HAKAMU JICIMMOCTH, PACKIAAbIBATh HATYPAJIbHBIE YKCIIA
Ha MPOCTbIE MHOKUTEH.

[Tonp3oBaThCcss MacITaboM, COCTABIIATh MPOIMOPIIUU U OTHOIIICHHUS.

Hcnonw3oBaTh OYKBHI 151 0003HAYCHUS YU CEIT TIPU 3aMUCU MAaTEeMAaTHUYECKUX
BBIPXKEHUH, COCTABIIATH OYKBEHHBIC BBIPAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX  BBIPQXKEHUM, OCYIIECTBIsASI  HEOOXOJIWMBIE  TOJCTAHOBKU W
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIOHEHT PABEHCTRBA.

Pewenue mexcmogix 3a0au

Pemrate MHOTOIIIArOBBIC TEKCTOBBIC 3a7]a4u apU(PMETHIECKUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOIIEHUEM, MPONOPIMOHATBHOCTHIO
BEJIMYWH, IPOIICHTAMU; pellaTh TP OCHOBHBIC 3a/1a4l Ha JPOOU U MPOIICHTHI.

Pemate 3amauu, copaepikaliue 3aBUCMMOCTH, CBSI3BIBAIOIIUME BEJIWYMHBI:
CKOPOCTb, BpeEMH, paccrosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJIUTEILHOCTh, BpeMsi, 00bEMa palOThl, HCIONB3YsS apuPpMETHYECKUE
NEUCTBHS,  OLIEHKY, MPUKHUAKY; I[OJb30BAThCA  EIWHHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

N3Bnekars wH(pOpManmio, NMpeaCTaBICHHYIO B TaOJWIaxX, Ha JIMHEHHOM,
CTONOYATON WM KpPYroBOW JWarpaMMmax, WHTEPIPETUPOBATH IMPEACTABICHHbBIC
JAHHBIE; UCIIOJIb30BATh JAHHBIE MPU PEUICHUU 3aaY.

[IpencraBnars nHGOPMAITHIO ¢ TTOMOIIBIO TAOIHUII, JIMHEHHON U cTOI0YaTON
Iarpamm.

Haznaonan zeomempus

[TpuBoAUTh TpUMEpPHI OOBEKTOB OKPYXAIOIIETO0 MHUpPA, HUMEIONNX (GopMy
M3YYCHHBIX TEOMETPUUYECKHX ITUIOCKMX M MPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TMOMOIIBIO IUPKYJA, JUHEHKH, TpaHCHOpTHpa Ha
HEJIMHOBAaHHOW M KjeTdyatod OyMare H3y4YeHHbIE IIJIOCKUE T€OMETPUUYECKUE
burypsl 1 KOHPHUTYpaKu, CAMMETPUYIHBIC (PUTYPHI (TIPYU HATTUIUH BO3MOXKHOCTH ).

[lonp30BaThCs ~ TE€OMETPUUECKUMHU  TOHSATUSIMH:  PABEHCTBO  (uryp,
CUMMETpPHS; HCIOJIb30BaTh TEPMHUHOJOTUIO, CBA3AHHYKD C CUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.

Haxonute BenWUYWHBI YIVIOB HM3MEPEHHEM C IOMOIIBIO TPAHCHOPTHUPA,
CTPOUTDH YTJIbl 33JITAHHOW BEJIMYMHBI, MOJIB30BATHCS MPU PEIICHUH 33/1a4 IPaayCHON
Mepo# yrioB (IIpU HAJUYUU BO3MOXXHOCTH); Paclo3HaBaTh Ha YepTEkKax OCTPHIH,
PSAMOM, Pa3BEPHYTHIN U TYIIOW YIJIBL.
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Bbruucnars JAMHY JOMAaHOW, MEPUMETP MHOTOYTOJIbHHKA, MOJb30BaThCS
€AVHUIIAMU U3MEPEHUs JJIMHBI, BbIpaXKaTh OAHU E€AUHUIBI MU3MEPEHUS JJIMHBI
qyepes ApyTue.

Haxonute, uCHONb3ysd 4YepTEKHBIE HHCTPYMEHTBI, PACCTOSHHUSA: MEXKIY
JIBYMsI TOYKAMH, OT TOYKU J0 MPSAMOM, JUIMHY YTH HA KBaJPAaTHOM CETKe.

Boruucnare  muomans  QUryp, COCTABIEHHBIX W3  MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa3OMeHHe Ha MNPAMOYrOJIbHUKM, Ha paBHble  (QUTYPHI,
JOCTpauBaHuE JO NPSIMOYTOJbHUKA; TOJb30BATbCSI OCHOBHBIMHM €JUHULIAMU
M3MEpPEHUs IUIOIIA/IM; BBIPAXKaTh OJHM €JAMHMIIBI HM3MEPEHMs IUIOMAAN 4Yepes
apyrue.

Pacrio3HaBaTh Ha MOJENSAX M M300paXEHUAX MUPAMHIY, KOHYC, ILMWIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBaHUE, pa3BEPTKa.

N306paxkath Ha kieTyaTol Oymare mpsIMOYTOJBHBIN mapasuienenumnes (mpu
HAJIMYUU BO3ZMOXKHOCTH).

Boruucnsats 00bEM MpsSIMOYTOJIBHOTO Mapajuienenumnesa, Kyoa, mojab30BaThCs
OCHOBHBIMU €IMHULIAMU H3MEpEeHus: 00bEMa; BBIpAXKATh OIHU  CAUHHIIBI
U3MepeHust 00bEMa yepes Ipyrue.

PemaTe Hecno)kHbIE 3a/7aud Ha HAXO0XJACHHE T'€OMETPUUYECKUX BEIUYUH B
NPAKTUYECKUX CUTYaLUsX.
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TemaTnueckoe NJIaHUpOBaHUe Y4eOHOro Kypca (1o roxam o0y4eHus )
5 ki1acc (He menee 170 u)

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoaepiKaHue

OcHOBHBIE BHABI JIeSITEJIbHOCTH oﬁyqalomuxca

HaTypaJIbHbIX YHCETI.

ApubMeTnuecKne ACUCTBUS C

HATypaJIbHBIMU YHCIIaMHU.
ColicTBa HYJIA npu
CIIOEHHUH U  YMHOXKEHUH,
CBOMCTBAa  €IMHUIBI  IPHU
YMHO>KEHUH.

[lepemecTutenbHOE u
coueTaTelIbHOE CBOMCTBa
CIOXEHHSI U  YMHOXXEHHUS,

PACTIPCACIIUTCIIBHOC CBOMCTBO
YMHOKCHUSL.

I[eJ'II/ITeJ'II/I N KpaTHBIC YHUCIIA,

4acoB)
Hatypaiabnble |JlecaTnunas cucremMa [UMTaTh, 3alHMCHIBATHL, CPABHMBATHL HATYpalbHbIC 4YUCIA; NPeRJaraTb H 00CYXKIATh
qucia. CUUCIICHUs. Psiji HATYpaNBbHBIX (CMOCOOBI YIIOPSI0YNBAHUS YHCEIL.
HeiicTBust cluncen. HarypanbHbli psia. . .
MN300pakaTh KOOPAUHATHYIO MPSIMYIO, 0TMeYaTh YKC/Ia TOYKaMU Ha KOOPAWHATHOM MPsIMOH,
HatypaabHbiMu [Uucno 0. HarypansHbie yncna
o o HaXO0/JIUTb KOOPJAUHATBI TOYKH.
qucjaiamMmu Ha KOOPJAUWHATHOU TIPSAMOMU.
(43 ) Cpasnenue, OKPYIJICHUC pfceienoBaTh €BOWCTBA HATypalbHOTO psja, urcen O u 1 pH CIIOKEHUH U YMHOKEHHUH.

Hcnonb30BaTh NPaBUJIO OKPYIJICHUS HATYypaJIbHBIX YHCEIL.

BoinmoaHaTh apmbMeanecm/le HeﬁCTBHH C HaTypaJbHbBIMH 4YHCIaMH, BBbIYUCIATDH
3HAUYCHUA YU CIIOBBIX BBIpa)I(eHI/Iﬁ cO CKoOKamu u 0e3 CKOOOK.
3anuceIBaTh IMpOU3BCACHUEC B BHUAC CTCICHH, YHMHTATb CTCIICHH, MCIHO0JIb30BaTh

TCPMHUHOJIOTUIO (OCHOBaHI/Ie, HOKaSaTeJ'IB), BbIYMCJIATH 3HAYEHHUSA CTCIICHEH.

BbINOJHATL NPUKHAKY M OIEHKY 3HAUEeHUN YHCIOBBIX BBIPAKECHHH, MNpeliaraTb H
MPUMEHATH NPUEMbI IPOBEPKH BHIYUCIICHUM.

Hcnoab30BaTh npu  BBIYHCJICHUAX TEPEMECTUTCIBHOC W COYETATCIIBHOC CBOICTBa
CJIOKCHUA U YMHOXKXCHUA, PACIIPCACIIUTCIIBHOC CBOICTBO YMHOKCHUS (l)OpMy.TlI/IpOBaTb u
NPUMECHATDb INMpaBHJa Hp606p3.30BaHI/ISI YHUCIOBBIX BBIpa)KCHI/Iﬁ Ha OCHOBE CBOICTB
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pasyioKeHue yucna Ha
MHOXUTEIU.  JleneHwe ¢
OCTaTKOM. IIpoctsle u

coctaBHble 4ucia. [Ipu3nHaku
nenmnmoctH Ha 2, 5, 10, 3, 9.

CreneHp ¢ HaTypaJbHBIM

ITOKa3aTCJICM.

Uucnossle BBIPAKEHUS;

MOPSAIO0K IEUCTBUM.

Perrenye TeKCTOBEIX 3a7a4 Ha

BCE apudmeTnyeckue
)IGfICTBI/IS[, Ha JIBUWXCEHHUE U
MOKYIIKU

apuMeTHIeCKuX IEHCTBUH.

HccnenoBath 4HCIOBBIE 3aKOHOMEPHOCTH, BBIABUIAaTh M O0OCHOBBIBATH THIOTE3bI,
(¢opmynupoBaTh 00001IeHUsI U BBIBOABI 10 PE3yJabTaTaM IPOBEIEHHOTO HCCIICTOBAHMSL.
@opMyIHPOBATh ONpeIeJeHUsl JCIUTEISI W KPAaTHOTO, HA3bIBATH JICIIUTCIN W KPATHBIC
YHClia; PACMO3HABATh IPOCTHIC M COCTAaBHBIC 4YHUCHIA;, (POPMYJIMPOBATH W TPHUMEHATH
npu3Haku nenmuMoctu Ha 2, 3, 5, 9, 10; mpuMeHAAITH AJNTOPUTM PA3JIOKCHUS YHCIA HA
MPOCTHIC MHOYKUTEIIH;, HAXOAUTH OCTAaTKH OT JICJICHUS U HETIOJTHOE YaCTHOE.

Pacno3zHaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O HATypaJbHBIX UYHCIaX, MPUBOAUTH
NpuMepbl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUSI W OTPHUIAHUS BBICKA3bIBAHUN O
CBOMCTBaX HaTypaJIbHbIX YHCEII.

KOHCprPlpOBaTb MATEMATUYICCKHUE TIPEAJTOKECHUA C TMOMOIIBIO CBA30OK «H», «UIN»,
«ECIH..., TO...».

Pematp TekcTOBblE 3aiayd apUPMETHUECKUM CIOCOO0M, HMCHOJb30BATH 3aBHCHMMOCTH
MEX/1y BEJIMYMHAMH (CKOPOCTh, BPEMsl, pPacCTOSHHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTb U Jp.):
AHAJM3MPOBATH U OCMBICJUBATH TEKCT 3a/1a4M, Mepe)opMyJIMPOBATh YCIOBUE, H3BJIEKATH
HEOOXOIUMBIE JIaHHbIC, YCTAHABJMBATH 3aBUCHUMOCTH MEXKIY BEIMYMHAMU, CTPOUTH
JIOTHYECKYIO LIEMOYKY PACCyXKICHHIM.

MoaeanpoBaTh X0 PEIICHHS 3a7a4d C TIOMOIIBI0 PUCYHKA, cXeMbl, Tabmuibl. [IpuBoauTs,
pa3oupaThb, OLEHUBATDH PA3JIMYHBIC PEIICHUS, 3aIUCH PEIICHUH TEKCTOBBIX 3a/1a4.

Kpnanecml OI€HUBAThb HOHy‘leHHHﬁ pE3YIbTAT, OCYHIECTBJIAATB CAMOKOHTPOJIb, ITPOBEPAA
OTBET HAa COOTBETCTBUEC YCIIOBUIO, HAXOIUTH OIIINOKH.

PemaTs 3a7aun ¢ moMmolblo Iepedopa BCEX BO3MOKHBIX BApHUAHTOB. 3HAKOMHUTBLCS €
UCTOPHUeN pa3BUTHs apuPMETHKI
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Harasignas
reoMeTpusi.
JIunun

niaockoctu (12 1)

Ha

Touka, npsiMasi, OTPE30K, JIy4.
Jlomanas. M3Mepenue UIMHBI
OTpe3Ka, METpUYECKHUE
€AVHULI U3MEPEHHUs JIIUHBI.

OKpYXHOCTb U KpYT.

[IpakTrueckas pabora
«[locTtpoenne  y3opa  u3
OKPYXHOCTEN».

Yron.  Ilpsamoil,  OCTpBbIH,

TYIOW W Pa3BEPHYTHIN YIJIBL.
l3Mepenne yrios.

[IpakTrueckas pabora

«ITocTpoenue yriosy»

Pacno3zHaBaTp Ha uyeprexax, pPHCYHKax, ONHCBHIBATb, HCIOJb3ysl TEPMHHOJIOTUIO, H
H300pakaTh C INOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HAJIMYMKU BO3MOYKHOCTHU): TOUKY,

IPSIMYIO, OTPE30K, JIyd, YTOJI, JJOMAHYIO, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAMTH MNPHUMEPbl OOBEKTOB PEAIBHOTO MHpPA, UMEIOMUX (GopMy
U3yYCHHBIX QUTYP, OLIEHUBATh UX JTMHEWHBIC Pa3MEpHI.

Hcnosib30BaTh JIMHEWKY U TPAHCIOPTUP KAaK MHCTPYMEHTHI JUJISl OCTPOCHUS U U3MEPEHHUS:
U3MEPATh JUIMHY OTpe3Ka, BEIWYMHY YIJIa; CTPOMTh OTPE30K 3aJaHHOM JUIMHBI, YroJ,
3aJIaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM paBHbIE OTPE3KH, CTPOMUTh OKPYXHOCTb
3alaHHOTO paauyca (IpU HAIWYUU  BO3MOXHOCTH). HM300paxkars (NpuM HAJIUYMU
BO3MOKHOCTH) KOH(QUIypaluyl TeOMEeTPUUYECKUX (GUTYp M3 OTPE3KOB, OKPYXKHOCTEH, HX
yacTell Ha HEJIMHOBAaHHOW W KieT4yaTod Oymare; mpemjararb, ONMCHIBATHL U 00CYXKIATh

CIoco0bl, AJTOPUTMbI TIOCTPOECHUS.

Pacno3naBath M u300pakaTh Ha HEIMHOBAHHOW W KJIETYATOW Oymare MpsMOM, OCTPBIH,
TYNOM, pa3BEPHYTHIN YIIIbl; CPABHUBATH YIJIbI (MIPU HAJIUYUH BO3MOKHOCTH).

BorunciasaTs JAJIWHBI OTPE3KOB, JIOMAaHbIX.

[lonnMaTh W HMCNOJb30BATh MNPH PelIeHUH 334a4 3aBHCMMOCTH MEXAYy CIUHHUIIAMU
METPUYECKON CHCTEMbI MEp; 3HAKOMHUTBLCSI C HEMETPUUECKUMH CHCTEMaMU Mep; BbIPa:KaTh
JUIMHY B pPa3MYHBbIX enuHunax wusMmepenus. HccienoBarbs ¢GUrypsl U KOHQUrypaiuw,
UCIIOJIB3YSI LIU(PPOBBIE PECYPChI
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OO0LIKHOBEHHBIE
poou

(48 1)

JlpoOb.

HCIIPABUJIbHBIC

[IpaBunbHbIE u
Ipoow.
OCHOBHOE CBOWCTBO JApOOH.
CpaBHeHue ApoOeii.

CrnokeHHMe W BBIUMTAHHE
0OBIKHOBEHHBIX IpoOeit.
CMmenanHas pO0Bb.
YMHOXKEHUE Hu JICIICHUE

OOBIKHOBEHHBIX npo0eit;

B3aMMHO-00paTHBIE IPOOH.

Pemenne TeKCTOBBIX 3ajad,
coJIeprKalIuX Ipoou.
OcHOBHBIE 3371a4H Ha IPOOH.

[Ipumenenne
3anucu

OyKB TUTS
MaTeMaTH4YEeCKUX
BBIPAKCHUIN U IPEUIOKEHUI

MopeaupoBaTh B rpaduueckoil, mpeaMeTHoil ¢popme, ¢ MOMOIIbIO KOMIBIOTEpA MOHITUS U
CBOMCTBa, CBsI3aHHBIC C OOBIKHOBEHHOU JIPOOKIO.

YuTaTh M 3aMMCHIBATh, CPABHMBATH OOBIKHOBEHHBIC JPOOH, Mpeaaararb, 000CHOBLIBATH
U 00CYKIaTh COCOOBI YIIOPSIIOUMBaHUS IPOOEH.

MN300paxkarh OOBIKHOBEHHbIE JPOOM TOYKaMU HAa KOOPJMHATHOM IpPSAMOIl; MCIOJIb30BATh
KOOPJMHATHYIO MPSMYIO Uil CPaBHEHUSI IpOOeil.

®opmyIMpoOBaTh, 3aNMCHIBATL € MOMOIILI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
Npo0K; MCIOJIB30BaTh OCHOBHOE CBOMCTBO ApOOM AJIsi COKpAIleHHs ApoOel M MpUBEACHUS
npoOr K HOBOMY 3HAMEHATEIO.

HpeIICTaB.]IﬂTI) CMeH_IaHHy'IO )IpO6B B BU/IC HeraBHHBHOﬁ U BBIACIISTH HeJ'IyIO qacThb yHucia nu3
HEMPaBUILHON APOOH.

BoeinoinaTs, apudmerudeckue AelcTBUSI C OOBIKHOBEHHBIMH JPOOSMU; NPUMEHSITH
cBOlicTBa apu(PMETHICCKUX NCUCTBUH I pallMOHAIN3AIIMN BEIYMCIICHUM.

BbINoJHATL NPUKUAKY M OLEHKY pe3yibTaTa BbIUMCICHHI; MpeajaraTb U NPUMEHSTH
NMPUEMBI POBEPKHU BBIYUCIICHUN.

[IpoBoauTH HCCIeI0BAHUS CBOWCTB Jpo0ei, ONUpasCh Ha YUCIOBBIE IKCIEPUMEHTHI (B TOM
YHClie C TIOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh HCTHMHHBIC M JIOXKHBIC BBICKA3bIBAHUS O I[pO6$IX, INPUBOJAUTL IPUMEPLI U
KOHTPIPUMEPEI, CTPOUTDb BbICKA3bIBAHUSA 1 OTPULIAHUSA BBICKA3bIBaHMH.

Pemiath TeKkcTOBBIE 3a/lauu, COACpIKaAIIUC I[pO6HBIC JaHHBIC, 1 3a1a41 Ha HaXO0XJICHUC 4aCTH
L[EJIOT0 U IEJIOTO IO €ro YaCTH, BBIABJIATDL UX CXO0ACTBA M pa3jInvuns.

MOIICJ'[I/IPOBaTI) X0 pCHICHUS 3a1a4u C IOMOIIBIO PUCYHKA, CXEMBI, Ta6J'II/II_U>I.
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I[IpuBoanTH, pa3dupaTh, OLEHUBATH PA3JIMUHbIE PEIICHNUS, 3alIUCH PELIEHUI TEKCTOBBIX
3ajad.

KpuTnyeckn oneHUBATH I0JIyYEHHBIH pE3yJbTaT, OCYLIECTBIISITH CAMOKOHTPOJIb, ITPOBEPSS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOAUTDH OLINOKH.

3HAKOMMTBCS ¢ HICTOPUEH pa3BUTUS apUPMETUKU

Harasanas
reoMeTpus.
MHOroyroJibHUKHU

(10 g)

MHOIOYTrOJIbHUKH.
HeThIpEXYroJIbHUK,
[PSIMOYTOJIbHUK, KBAIparT.

[IpakTrueckas pabora
«Iloctpoenue

MPSIMOYTOJIBHUKA c
3aJaHHBIMM CTOPOHaMM Ha

HEJTMHOBAHHOM Oymarey.

TpeyroabHUK.

[Tnomanmb U nepUMeTp
MPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3

MPsAMOYT'OJIbHUKOB, CIMHUIbI
M3MCPCHUS
HepHMeTp MHOTI'OYT'OJIbHHUKaA

[LIOLIIAH.

OnuceIBaTh, UCIOJIb3Ysl TEPMUHOJIOTHIO, H300paXkaTh C OMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U OT PYKH, MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKY (TIPU HATMYMHA BO3BMOYKHOCTH).

[IpuBoNTH, TpHMEpPHl OOBEKTOB pPEAJBHOIO MHpa, HUMEIUX (OpPMY MHOTOYTOJIbHUKA,
IPSIMOYTOJIbHUKA, KBaJpaTa, TPEYrOJbHHUKA, OLIEHNBATh X JIMHEHHBIE pa3Mepsl. BoraucisTs:
NEPUMETP TPEYrOJbHUKA, MPAMOYrOJIBHUKA, MHOTOYTOJBHHUKA; IIJIOMIAIb IPSMOYIOJIBHUKA,
KBaJpara.

N300pakaTh OCTPOYroJIbHBIC, IIPSMOYTOJIbHBIC U TYMOYTOJIbHBIC TPEYTOJIbHUKH (TIPH HATAYHA
BO3MOJKHOCTH).

CtpouTh Ha HETMHOBAHHOM M KJIETYaTOM Oymare KBaapaT U MPSIMOYTOJIBHUK C 33aJaHHBIMU
JUIMHaMU CTOPOH (IIpU HAJIWYMHM BO3MOKHOCTH). MccienoBaTh CBOICTBa MPSMOYTOJIbHHKA,
KBaJpara MyTEM OHKCIEPUMEHTa, HAOIIOJACHUS, W3MEpPEHHs, MOJCIUPOBAHMS; CPaBHUBATDH
CBOMCTBA KBaJpaTa U MPSMOYTOJIbHHKA.

KOHCprnpOBaTb MaTEMAaTHYC€CKUE IPECAJIO0KCHUSA C IIOMOLIBIO CBA30K ((HCKOTOpBIﬁ)),
«1r0001». Pacmo3HaBaTh HCTHHHBIE K JIOKHBIE BBICKA3BIBAHUS O MHOTI'OYT'OJIbHHUKAX,

NPUBOIUTH NPUMEPBI 1 KOHTPIIPUMEDPHI.
HccaenoBath 3aBUCHMOCTD IJIOLIAM KBAIpaTa OT JUIMHBI €0 CTOPOHBI.

Hcnoab30BaTh cBOMCTBA KBaJpaTHOW CETKM JUId TOCTpOeHUs ¢uryp; pa3ouBaTrhb

MIpAMOYTOJIBHUK Ha KBaJpaTbl, TPEYroJbHUKH;, COCTABJIATDL CI)I/IprBI U3 KBaJpaToOB U
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NPSMOYTOJIBHUKOB W HAXOJWUTh HMX IUIOIIAJb, pa3duBaTh (DUTYphl HA MPSMOYTOJBHHKH H
KBaJpaThl U HAXOAUTh UX IIJIOIIA/b.

BripaxkaTh BeJIMUMHY ILIOLIAJN B PA3IMYHBIX €IMHULIAX U3MEPEHHUS METPUYECKOW CHCTEMBI
Mep,
U3MEPEHUS TUIOIIAIN.

MOHUMATh H MCHOJb30BaThb 3aBUCUMOCTH MCXKAY MCTPUYCCKUMHU CAMHULAMU

3HAKOMHTBLCSI ¢ NpPUMepaMUd NPHMEHEHHWsl TUIONIAJM W IEepPUMETpa B MPAKTUUCCKUX
cutyarusax. Pemarhb 3aauM U3 peabHOW JKHU3HH, MPeAJaraTb M 00CY:KIAaTh Pa3iudHbIe
CIoco0bI PEIICHUS 33129

JlecaTUUHBIE
Apoou

(38 1)

JlecsiTuuHasi 3amuch JpoOeH.
CpaBHeHHE JECATUYHBIX

poOei.

JleicTBUsS ¢ JECSITUYHBIMU
POOSMH. Oxkpyrienue
NECATUIHBIX APOOCH.

PerleHne TEKCTOBBIX 3ajad,
COIepKaITNX Ipoowu.
OcHOBHBIE 33]1a4H Ha IpOOH

[IpeacTaBjasATh ACCATHYHYIO JpoOb B BHJEC OOBIKHOBEHHOW, YMTATh W 3aNHMCHIBAThH,
CPaBHUBATH JICCATUYHBIE ApoOH, MpeAarartb, 000CHOBBIBATHL H O00CY:KIaTh CIIOCOOBI
YIOPSIOYMBAHUS IECATUYHBIX TPOOEH.

N300paxkaTh AeCATUYHBIC JPOOU TOUKAMH Ha KOOPIWHATHON TIPSMOTA.

BbISIBJASITH CXOACTBA M PA3JIMUMA NPaBWI apuPMeTHYeCKUX ACUCTBUI C HATypalbHBIMU
YHCIIaMU U IECATUYHBIMU APOOSIMHU, OOBSACHATH UX.

BbInoJHATH apuMeTnyecKkue IeHCTBUS C AECATUYHBIMU APOOSIMU; BHINOJIHATH MPUKHAKY
U OLIEHKY pe3yabTaTa BHIYUCICHUH.

[IpuMeHSATH CBOMCTBA apr(PMETHICCKUX JCHCTBUH JIJIs1 pallMOHAIM3AIMHI BBIYUCIICHUH.

[IpuMeHSTH NPABWJIO OKPYIJIEHHSl JIeCATHUHBIX apobOeil. IIpoBoauTh wucc/ie0BaHUSA
CBOMCTB JECATUYHBIX Jpo0eil, OmMpasch Ha YHCIOBBIE SKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIHI0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOIUTH X 000CHOBAHUS.

Pacno3HaBaTh HCTHHHBIE W JIOJKHBIE BBICKA3bIBAHUS O J_'[p06$IX, NPUBOJIUTL NPHUMEPLI U
KOHTPIPUMEPEI, CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHMH.
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PemaTh TEKCTOBBIC 3ala4yu, COACPpIKaIIncC I[pO6HBI€ JaHHBIC, 1 HA HAXOXXIACHUC YaCTU L CJIOT0
1 1CJIOTO IO €0 4acTu; BBISABJATH HX CXOACTBA U pa3jnvus.

MopgeaupoBaTh X0/ pELICHUS 3a/la4M C MIOMOILBIO PUCYHKA, cXeMbl, Ta0auibl. IlpuBoauTs,
pa30upaThb, OEHUBATDH PA3JIMYHbIC PEIICHNUS, 3alIUCH PELICHUH TEKCTOBBIX 3aj1au.

OHepI/IPOBaTb I[pO6HBIMI/I YuClIaMU B pCAJIbHBIX )KU3HCHHBIX CUTYyalluAX.

Kpnanecm/l OIICHUBATH HOJ'Iy‘IGHHI:Iﬁ PE3YyIbTAT, OCYIICCTBIIATE CAMOKOHTPOJIb, ITPOBCPSIA
OTBCT HAa COOTBETCTBUEC YCIIOBUIO, HAXOJIUTH OIIHMOKMU.

3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTUS apUPMETUKH

Harasgnas

reomerpus. Teaa

u  Gurypsl

npocrpancTse (9

1)

B

MHOTOrpaHHUKH.
MN300paxkenue

MHOTOTPaHHUKOB.
[IPOCTPAHCTBEHHBIX TEI.

[IpsimoyronbHbIN
napasuiesienumnesn,
Pa3BépTku KyOa
napasuiesienunesa.

[IpakTuueckas
«Pa3Béprka Kybay.

O0BéM
[PSIMOYT OJIBHOTO
napasienenuneaa

Mogenu

KyO.
u

pabota

Ky0a,

PacnosHaBate Ha 4eprekax, PHCYHKAX, B OKPYXKalwIeM MHpe IPSIMOYTrOJIbHBIN

KyO, ONMMCHIBAThD,

OLICHUBATD JINHEWHBIE PA3MEPBI.

napaiCICIrIICa, MHOTI'OrpaHHUKH, HUCIIOJIB3YySd TEPMHHOJIOI'UIO,

I[IpuBoauThL NpHUMEpPbl OOBEKTOB pEANTbHOTO MHpa, UMEIOMMX (OpMYy MHOTOrpaHHHUKA,
PSIMOYTOJIBHOTO Tapajuiesienunena, Kyoa.

HN3o00paxaTh KyO Ha Ki1eTyaToi Oymare (IMpy HATMYUHA BO3MOKHOCTH).

UccaenoBath cBoiicTBa Kyo0a,
UCIIOJIBb3YS] MOJICIIH.

MMPAMOYT'OJIBHOT'O  IapauICICIIuIICaa, MHOI'OIpaHHUKOB,

Pacno3HaBaTh M n300pakaTh pa3BEPTKU Kyda u mapasuienenunena. MoaeJaupoBaTh KyO u
napasuiesienune u3 OyMard ¥ Mpourux MaTepraioB, 00bSICHATH CIOCO0 MOeIUpOoBaHus (IIpH
HAJIMYUU BO3MOXKHOCTH).

Haxoautsb N3MEPCHUA, BBIYUCIATD IJIOIIa/lb ITOBEPXHOCTH, 00BEM Ky6a, MpsAMOYT'OJIbHOTO
napajjieiicnuieaa;, HnuccjiaeaoBarb 3aBUCUMOCTD 00BEMa KY68. OT JJHUHBI €TI0 pe6pa,
BbIIBUI'aTh U 000CHOBBIBAThH rumortesy.
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Ha6o1aTh ¥ NPOBOAMTH AHAJIOTHM MEXy TOHATHAMHE IUIOIAAN U 00bEMa, IepumMeTpa u
IO IOBEPXHOCTH. Pacmo3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUA O
MHOTI'OI'DAHHUKAX, NMPUBOAUTH NPHMEPBI U KOHTPIPHUMEPHI, CTPOUTH BbICKA3BIBAHUA U
OTpPHIIAHMS BbICKa3bIBaHUU. PemiaTh 3a7a4u U3 peaabHON )KU3HU

IloBTOpEHUE 71
o6o6menue (10 v)

[ToBTOpEHUE OCHOBHBIX
MOHSATUM M METOJIOB Kypca 5
Kjacca, 0000IeHre 3HaHUI

BprumcasiTh 3HaU€HUS BBIPAKEHUH, COAepKalllUX HATypalbHbIE YHCIIA, OOBIKHOBEHHBIE U
NIECSITUUHBIE JPOOU, BBHITIOIHATH MPeoOpa3oBaHUs YHCE.

Bri0upaTh cnocod cpaBHEHUs YHCEII, BEIYUCICHUN, MPUMEHATH CBOMCTBA apu(METHUECKUX
NEWCTBUI 1711 pallMOHAIN3ALUH BBIYHCICHUN.

OcyuiecTBASTH CAMOKOHTPOJb  BBHITIOJHIEMBIX JCUCTBUN U CAMOTIPOBEPKY pe3ysibTaTa
BBIYUCIICHUI.

PemaTh 3a1aum U3 peayibHON KU3HU, MPUMEHATh MaTeMaTHYecKHe 3HAHUS IS pelieHus
3a]a4 U3 IpYTux y4yeOHbIX MPEIMETOB.

Pemarts 3a1a4u pa3HbIMH CIOCO0AMH, CPABHUBATH CMOCOOBI PEIICHUS 33/1a4d, BbIOMPATh
PalMoOHAJBHBIN C1I0CO0
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6

ki1acc (He Mmenee 170 u)

Ha3Banue
pasjaesa (Tembl)

Kypca (4ucjio

OcHoBHOE CoacpKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

4acoB)
HarypajbHbie Apudmernueckue AelcTBUS ¢ |BbINOJAHATL apugMeTHyeckue AelicTBHS C MHOTO3HAUHBIMU HATypaJbHBIMH 4YHCIIAMH,
yucaa MHOT'O3HAaYHBIMA HAXOJMTh 3HAYEHMS YMCJOBBIX BBIPAKEHUH €O CKOOKaMM M 0e3 CKOOOK; BBIYUC/IATH
HaTypaJIbHBIMA YUCJIAMU. [3HAYEHMS BBIPAKECHUM, COJEPKAIIMUX CTEIICHU. BBIMOHATL NPUKUAKY U OLEHKY 3HAYCHUU
(30) Hucnossle BBIPQKEHMS], [UUCIIOBBIX BBIPAKECHHI, NPUMEHATh NPHEMBI NMPOBEPKH pe3ynbrara. Mcmoub30BaTh NpH
MMOPSAIOK JNEUCTBUM, (BBIYUCJICHHAX IEPEMECTUTEIBHOE M COYETATEIbHOE CBOMCTBA CIIOKEHUS W YMHOXKEHUS,
VCIIOJIb30BAHNE CKOOOK. [pacrlpeleuTeNIbHOe  CBOWCTBO  YMHOXEHHMSI ~ OTHOCHTENIBHO  CJIOKEHHs,  CBONCTBa
OxpyriieHne  HaTypaJlbHbIX |[apU(METUUECKUX AEHCTBUIA.
4KCell.
JlenuTenu M KpaTHbIE 4YHCIA;
HanOOJIBIIINHA o0t
NenuTeNnb M HauMEHbILEe
o0111ee KpaTHOE.
Pasioxenue yucna Ha [McciaenoBaTh  YHCIOBBIE  3aKOHOMEPHOCTH, IIPOBOJUTH  YHWCIIOBBIE  OKCIEPUMEHTHI,
[IPOCTHIE MHOXKHUTEIA. (BBIABUIaTh U 000CHOBBIBATH I'MIIOTE3bI.
JlenuMocCTb CYMMBI U
iy rve— ®opMy/JIHPOBATHL ONpeAeseHusl JCIUTENsI U KpPaTHOTO, HauOOJIBbIIEro OOLIEero NeIuTens U
O CTATKOM. HaMMEHBLIEro 00Iero KpaTHOro, MPOCTOr0 U COCTABHOIO YKMCEN; UCIOJIb30BAaTh ITU MOHATUS

PelieHne TEKCTOBBIX 3a7a4

I[IpUu pCHICHUHA 3aJ1a4.

HpI/IMeHﬂTb AJITrOPUTMbBI BbIYMCIICHUS HarOOJIBIIIETO 061].161"0 JCIUTEIISA W HAMMCHBIICTO
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00II1er0 KPaTHOTO JIBYX YHCEI, aITOPUTM PA3JIOKEHUS YMCIIa Ha TIPOCTHIC MHOKHUTEIIH.
HccnenoBarh yciaoBus nenuMoCcTy Ha 4 u 6.

UccaenoBatb, 00cyx1aThb, GOPpMYJIUPOBATHL U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMHBI,
MPOU3BENECHHUS: IBYX YETHBIX YUCEN, JBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YUCEIL.

HccaenoBarsb CBOCTBA JICIIMMOCTH CYMMBbI M IIPOU3BEICHUS YUCETL.

I[IpuBoauTH, NpUMEpPBI YHCET C 33JaHHBIMM CBOMCTBaAaMH, PAaCMO3HABATL BepPHbIE H
HeBEPHbI€ YTBEP)KJICHUS O CBOWCTBAaX 4YHUCEJ, ONMPOBEPrarb HEBEPHBIC YTBEPXKACHUSA C
MOMOUIIBI0 KOHTPITPUMEPOB.

KOHCprHpOBaTb MATEMATUHYICCKHUE NMPEATOKECHUA C TIOMOUIBIO CBA30K «H», «HUIJIN», «CCIIH...,
TO...».

Pemiath TEKCTOBEIC 3aJa4d, BKIHOYAOIIUME TIOHATUA JCJIMMOCTH,

croco0oM, UCTOJIb30BaTh TIEPEOOP BCEX BO3MOXKHBIX BAPHUAHTOB.

aprupMETHICCKUM

MopenupoBaTh X0/ pelIeHus 3a7a4u C IOMOLIBI0 PUCYHKA, CXEMbI, TAOJIUIIBI.

[IpuBoauThH, pa3duparb, OLEHUBATH DPA3IMYHbIC PEUICHUS, 3alMCHU PEIIEHUN TEKCTOBBIX
3anay. KpuTHyecku oneHMBATh MOJYYEHHBIH pe3yibTaT, HAXOAUTh OLIMOKH, OCYILIECTBISATh
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHUIO

Harasinnas
reoMeTpusi.
IIpsimbie
IJIOCKOCTH

(7 4)

Ha

[lepnieHIUKyNIApHBIE TPSMBIE.
[lapanienbHble MpsMBIE.

PaccrosiHue Mexay JByMs
TOYKaMH, OT TOYKH [0
npsiIMOM, JAJIMHA TyTH Ha

KBaJpPaTHOU CETKE.

Pacno3naBarthb Ha YCPTECIKAX, pPUCYHKAX CIIydan B3aMMHOI'0O PACIIOJIOKCHUS ABYX IIPAMBIX.

HN300paxkaTh ¢ NOMONILI0 4YepPTEKHBIX MHCTPYMEHTOB HAa HEITMHOBAHHOW W KIIETYATOU
Oymare JBe IepeceKaroluecsi MpsiMble, [IB€ MapalljIeNbHBIE MpsMble, CTPOUTH MPIMYIO,
NEPIEHIUKYISAPHYIO TaHHOM.

HpI/IBOI[I/ITI) NpUuMeEPbI TapaJUICIbHOCTH U NIEPIECHAUKYIAPHOCTU MPAMBIX B IIPOCTPAHCTBE.
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[Ipumepnt MPSIMBIX B [Pacmo3HaBaTtb B MHOIOYIOJbHUKax IEPHEHAUKYJISPHbIE U IapajlUIe/IbHbIE CTOPOHBI.
[IPOCTPaHCTBE MN300pakaTh MHOTOYTOJIbHUKY C IAPAJUIEIbHBIMU, IIEPIIEHAUKYIISIPHBIMU CTOPOHAMMU.
Haxoauth paccTosiHue MEXy ABYMs TOUYKaMH, OT TOUKU A0 HPSIMOM, JUIMHY IIyTH Ha
KBaJ[PaTHOW CETKE, B TOM YHMCIIE HCIIOJIB3YS HU(POBBIE PECYpCHI
JApodu (32 u) OOBIKHOBEHHAs AIpoOb, (CpaBHMBATH M YNOPSI0YUBATH Ip0oOH, BLIOMPATH CNOCOO CpaBHEHUS poOeii.

OCHOBHOE CBOWCTBO Jpo0u,
COKpallleHHE poOeil.
CpaBHEHHE u

yIopsiJlouuBaHue 1po0eit.

JlecaTuunble npobu nu

MCTpHUYICCKasd CUCTEMA MEP.

[IpeacraBasATh JeCATUYHBIE APOOHU B BUJIE OOBIKHOBEHHBIX AP0OEi U OOBIKHOBEHHBIE B BUJIE
NECSITUYHBIX, MCMOJb30BaTh JKBHBAJIEHTHBbIE MPEICTABJIEHUS] JIPOOHBIX YHUCEN TPH HUX
CpaBHEHUH, TIPH BBIUUCIICHUSX.

ApubmMeTnueckne ACUCTBUS C
OOBIKHOBEHHBIMH u
NCCSITHYHBIMH JIPOOSMHU.

Otnomenue.  Jlenenue B

JTaHHOM OTHOILICHUH.

Maciitad, mpomnopIus.

TTonsaTue IIpoLcCHTA.
npoucHTa OT

BEJIIMUMHBLI M BEJIMUMHBI O €€

Brraucienne

IPOLCHTY.

Perienne TEKCTOBBIX 3ajad,
CoJleprKalInX npoou U

Hcnonb3oBaTh JecaTHUHbIE ApoOU Mpu npeoOpa3oBaHUM BEIHUYHWH B METPUUECKOI cucTeMe
Mmep.

BbinoaHATL apudmeTnyeckne JeicTBUS C OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.

BolunciaaTh 3HaYEHUS BBIPKEHUI, COJEp’KalIMX OOBIKHOBEHHBIE M JECATUYHBIC ApOOH,
BBITIOJIHATH ~ NIpeoOpa3oBaHus JApoOei, BBIOMPATh CHOCO0, NPHUMEHSTH CBOWCTBA
apudmMeTnyecKux NeHCTBUMN Al pallMOHAIN3AUY BEIYUCICHHH.

CocTaBasTh OTHOIICHHUS U Iponopuryv, HaAXOAUTh OTHOMICHWE BCINYUH, ACIUTH BEINYUHY
B JaHHOM oTHomeHuu. HaxoauTsb IKCIIEPUMEHTAJIbHBIM HyTéM OTHOIICHUEC AJIMHBI
OKPY’XHOCTH K eé ANaMETpy.

I/IHTepﬂpeTI/IPOBaTB MacimTad Kak OTHOILICHHE BCIMYHMH, HAXOAUTD Macirad IJIaHa, KapThl
U BBIYUCIIATE PACCTOAHUA, UCIIOJIB3YS Macirao.

Oﬁ'bﬂCHﬂTb, YTO TaKOC TIPOLCHT, yTIOTpe6J'ISITB 060pOTBI pceunu CO CJIIOBOM «IIPOLCHT».
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[IPOLICHTHI.
[TpakTuyeckas pabota
«OTHOILIEHNE JUTAHBI

OKPYKHOCTH K €€ 1uaMeTpy»

Beipaxatb npoueHTsl B ApoOsX W IpoOM B IPOLIEHTaX, OTHOIIEHUE JIBYX BEJIWYUH B
IIPOLICHTAX.

BprumcasiTe IPOLEHT OT YMCIA U YUCIIO MO €ro NpoueHTy. OKPYIJIATh IpOOH U MPOLIEHTHI,
HaXOAMUTb MPUOIMKEHUSI YU CEIT.

PemiaTh 3a7auM Ha 4acTH, MPOIEHTHI, MPOIMOPIMH, Ha HAXOXKJIEHUE APOOM (IPOIEHTA) OT
BEJIMYMHBI U BEJIMYMHBI N0 €€ poOu (IpOoLEeHTY), 1poOu (IpOoIeHTa), KOTOPBIM COCTaBIsET
o/JHa BenuuuMHa oT Jpyroid. IlpmBoauTh, pa3dupaTbh, OLEHHMBATHb DPa3IMYHbIE pEIICHUS,
3aMMcH pelIeHui TeKCTOBBIX 3a/1a4.

N3Baexats uHpopManuio U3 TabIUI U AUAarpaMM, UHTEPIPETUPOBATh TaOIUYHBIE TaHHBIE,
OTIpeIeNIATh HauboJblllee M HAUMEHbIIIee U3 MPEACTABIEHHBIX TaHHBIX

Harasignas OceBas cummeTpus. |Pacmo3HaBaTh Ha yepTexax U M300pakeHUAX, H300pakaTh OT PYKH, CTPOUTH C MIOMOIIBIO
reoMerpus. LleHTpanbpHast CHMMETpUSIL. UHCTPYMEHTOB (urypy (OTpe30K, JOMaHyi0, TPEYTOJbHUK, MPSMOYTOJbHUK, OKPYKHOCTD),
CI/IMMeTpI/lSI CUMMCTPUYHYIO ,I[aHHOﬁ OTHOCHUTECJIIBHO HpHMOﬁ, TOYKU (HpI/I HaJIM4Yn BOSMO)KHOCTI/I).
[TocTpoeHre CUMMETPUYHBIX
(6 u) buryp. HaxoauTh npuMepbl cCUMMETpPUH B OKpyXkaroliem mupe. MoaeaupoBars u3 Oymaru jBse
GUrypel, CHMMETPUYHBIC OTHOCHTEIILHO TIPSAMOW; KOHCTPYMPOBATh TE€OMETPUUYCCKUC
[IpakTuueckas pabota o
KOH(l)I/IpraL[I/II/I, HCIIOJIB3Yyd CBOMCTBO CUMMETPHHU, B TOM YHUCIC C IIOMOLIBIO I_[I/I(prBbIX
«OceBast CHMMETPHUY.
p pecypcoB (IpY HATMYHH BO3MOXKHOCTH).
CuMMeTpHs B TPOCTPAHCTBE o .
I/ICCJICIIOBaTb CBOUCTBa M3YYCHHBIX (1)I/Il"yp, CBA3aHHBIC C CHMMECTPUCH, HCIIOJIb3Yys
OKCIICPUMCHT, Ha6J’IIO)IeHI/Ie, MOJCIUPOBAHUC.
O00CHOBBIBATDH, ONPOBEPraTb C MOMOUIBIO KOHTPIPUMEPOB YTBEPXKACHHUS O CHUMMETPUU
uryp
Bripaxkenus [IpuMeHeHne OykB i (Menosib30BaTh OYKBBI 1151 0003HAUEHUS YUCEI, TPH 3allMCH MAaTEMaTUYECKUX YTBEPKICHHH,
OyxkBamu (6 1) 3aImcu MaTEMATHYECKUX |COCTABIATH OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3a/1a4H.

BBIPAXKCHUN U IPEIIOKCHUN.
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DyKBEHHBIE  BBIpAXKECHUS W

YHCJIOBBIC ITIOJACTAHOBKH.

bykBeHHbIE paBEHCTBA,

HaXO0XJICHUEC HCU3BCCTHOI'O

KOMITOHEHTa. DOpMYyIIbL.

Hcciie1oBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIB30BaTh OYKBBI ISl HX 3AIHCH.
BbIuncJasiTh 4cI0BOE 3HaUeHNE OYKBEHHOTO BBIPAKEHUS TPH 3a/JaHHBIX 3HAUCHHIX OYKB.

3anuceiBaTh (GoOpMyJIbI: TIEPUMETpa W IUIOMIAAN MPSMOYrOJIbHUKA, KBaJApaTa; JTMHBI
OKPY>XKHOCTH, IUIOIIAJNA KPYyra; BHINOJHATH BHIYUCIAEHHs 110 3TUM dopmynaM. CocTaBIATH
¢opmy.ibl, BeIpakarouyMe 3aBUCUMOCTH MEKY BEIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE;
[[eHa, KOJIMYECTBO, CTOMMOCTH; MPOU3BOIUTEIHHOCTh, BpeMs, 00bEM pPaOOThI; BBHITIOJHATH
BBIYUCIICHHS TI0 STUM (hopMysiam.

Haxoauth HEU3BECTHBIN KOMIOHEHT apu(METHUECKOTO JeHCTBUS

Harasgnas
reoMeTpus.

Durypbl

HA MJIOCKOCTH
(14 g)

UeThIpEXYrOJIbHUK, MPUMEPHI

YETBIPEXYTOJIBHUKOB.
[IpsAMOYrONBHUK, KBaJpar:
CBOMCTBa  CTOpPOH,  YIJIOB,
nuaroHaieu.

N3mepenne  yrioB.  Buubl
TPEYroJIbHUKOB.

[lepumeTp MHOTOYTOJBHUKA.
[Tnomane durypsl. @opmyiibl
nepuMerpa M IUIOIIAIU
MPSIMOYTOJIbHHKA.
[IpubmxéHHOE

riomaan Guryp.

HU3MCPCHHUC

[IpakTrueckas
«ILimomaas kpyra»

pabota

MN300paxkarh Ha HEIWHOBAHHOW W KJeTyaToM OyMare ¢ HCHOJIb30BAaHUEM YEPTEKHBIX

HHCTPYMCHTOB quBIpéxyFOJ'II)HI/IKI/I C 3aJaHHbIMU CBOMCTBAMH: C napajjiCJIbHbBIMH,

NEPIEeHIUKYISIPHBIMUA, PABHBIMU CTOPOHAMH, MPSMBIMH yIJIaMH U JAp., pPaBHOOEIPEHHBIH
TpeyroJibHuK. [lpeanaraTe u 00Cy:KI1aTh €MOCO0bI, AJTOPUTMbBI TIOCTPOCHUS.

HccnenoBatb, HCHONB3Ysd OKCIEPUMEHT, HaONIOJEHHWE, MOJECIUpPOBaHHE, CBOICTBA
IpsIMOYTOJIbHUKA, KBaJIpaTa, pa30ouBaTh Ha TPEYrOJbHUKH.
O0ocHOBBIBATH, ONPOBEPraTb C TMOMOIIBIO  KOHTPIPUMEPOB  YTBEPXKACHUA O

PSIMOYTOJIbHUKE, KBaJIpaTe, Paclo3HaBaTh BEPHbIC U HEBEPHBIC YTBEPKIACHUS.

H3MepsiTh MU CTPOMTH C IIOMOILBIO TPAHCIIOPTUPA YIJIbl, B TOM YHCJIE B MHOTOYTOJIbHUKE,
Tymnble, pPa3BEPHYTHIE  YIJIBL.
NPSIMOYIOJIBHBIM,  TYIOYTOJIbHBIM,

CPAaBHUBATH YITIbI; PAacCHO3HABATH OCTpHIE,
Pacno3naBarb, u300pakaThb

IpsIMbIE,
OCTPOYI'OJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYrOJIbHUKY.

Borunciasars MNEpUMETPp MHOTI'OYI'OJIbHUKA, TIUIOMIaJlb MHOTOYI'OJIbHUKA p8.36I/IeHI/IeM Ha
[MPAMOYT'OJIbHUKHU, HA PAaBHBIC q)HprBI, HCIOJIB30BATh MCTPUYCCKHUEC CAWMHUIBI U3MCPCHUA

TUIMHBI U TUIOIIAIH.
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Hcnosb30BaTh NpUOINKEHHOE M3MepeHHe JIMH U TUIoNIaieil Ha KieT4aTord Oymare,
NpuOIMKEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, IIOIAN Kpyra

IMosoxkuTeNbHbI |Llenbie uncaa. Moayap uncia, [[IpMBOIMTL NPUMEPbI  MCIOJNB30BaHWA B PEAIbHOM JKU3HM  IOJIOKHUTEIBHBIX U
e H [FeOMETpHYECKast OTpHLIATEIHHBIX YHCEIL.
OTpHIATeIbHbIe [HHTEPIPETAIHs MO/TyJISL. 5
M300pasKaTh LIEIbIE YKCIA, MOJNOKHUTENBHBIE M OTPULIATEILHBIE YUCIIA TOUKAMHU HA 9UCIIOBOM
yucJia HucnoBble TPOMEKYTKH. .
IPAMO, MCIOJIb30BATH YHCIIOBYIO TIPAMYIO ISl CDABHEHHS YHCEIL.
(40 v) [TomoxxuTensHbIE u -
HMEHSITH NPABHJIA CPABHEHNS, YIOPSA0YMBATD LIENbIE YUCIA; HAXOAUTH MOyl YHCIIA.
OTpHIIATEIILHEIE qHCa. p p p » YHopsia I ’ A AY.
CpaBHeHne MONOKUTENBHBIX U |hopMy1MpoBaTh NPABKIA BHIYHCIEHHS © TIOJIOKHTEILHBIMA W OTPULIATENBHBIMH THCIIAMY,
OTpHLATCIEHBIX HCCTL.  \yaxoaMTh 3HAYEHHS] YHCIIOBBIX BHIPAKEHHMH, COAEPKAIIUX JACHCTBUS C MOJOKHUTEIBHBIMH
ApudMeTHIECKHE NEHCTBUSA C |y ornyraTe b HBIME THCIAMH.
[10JI0KUTENBHBIMU |
OTPHULIATEIbHBIMUA YHUCIAMU. le/lMEHﬂTb CBOMCTBA CIIOKEHUS U YMHOXCHHA I HpCO6p330BaHI/IH CYMM U HpOI/ISBe,I[eHI/Iﬁ
PellieHre TEKCTOBBIX 33184
Ipeacrapiaenue |[[psMoyrosbHas cucremMa |OGBSACHAT, WM HILIIOCTPHPOBATH MNOHSTHE MPSIMOYrOJbHOW CHUCTEMBI KOOpIMHAT Ha
AHHBIX KOODAMHAT HA  IUIOCKOCTH. [DIOCKOCTH, UCIOJb30BaTh TEPMUHOJIOTHIO; CTPOMTh HA KOOPJAMWHATHOM IUIOCKOCTH TOYKH M
6 KoopiuHaThl ~ TOYKM ~ Ha |(pUrYpHI [0 3aJaHHBIM KOOPAMHATAM, HAXOAUTH KOOPIUHATHI TOUEK.
q
(6) wiockoctd,  abcuucca W
opHaTa YuraTh CTOJI0YATBIE M KPYTOBBIE JMArpaMMbl; HHTEPIPETHPOBATHL JAHHBIE; CTPOMTH
CTOJIOYATHIE UArPAMMBI.
CronGuatble ¥  KPYrOBBIE
marpamb! Mcnoabn30BaTh MH(OPMANMIO, IPEICTABICHHYIO B Tab/IHMIAX, HA JUArpaMMax Ul PELICHUs
TEKCTOBBIX 33714 M 3a]1a4 U3 PEaIbHOM KU3HH
[IpakTHyecKas pabora
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«HOCTpOGHI/Ie AuarpamMmm».

Pemenne TEKCTOBBIX 3aaad,
CoAEpKaIIUX JTaHHEIE,
MpeACTaBICHHBIE B TaOIHUIIAX

M Ha Auarpammax

Harasanas
reoMeTpus.

Durypsl

B IPOCTPAHCTBE

(9 4)

[IpssMOYTOIBHBII
rapasuieenume], KYyO,
npu3Ma, MHpaMuja, KOHYC,
OUTUHIp, 1map u  cdepa.
MN300paxkenue
[IPOCTPAHCTBEHHBIX  (QUTYP.
[Ipumepsnl pa3BEPTOK
MHOTOTPAaHHUKOB, LUJIUHJIpA U
KOHYCa.

[IpakTrueckas pabota
«Co3nanue MoJeIen

[IPOCTPAHCTBEHHBIX (DUTYDY.

[lonsitTue 00BEMA; EIUHUIIBI
n3mMepeHus: o00béma. OO0BEM
[PSIMOYT OJIBHOTO

napasuiesienurea, KyOa,

dbopmyiel 00bEMaA

Pacno3HaBaTh Ha YepTekXax, pUCYHKAX, OMUCHIBATH MHPAMHUIY, NTPU3MY, IHIUHIP, KOHYC,
mIap, U300paxars UX OT PYKH, MOAEJMPOBATH W3 OyMmaru, TUIACTHIIMHA, TPOBOJIOKU U JIp.
(Tipy HAIMYUU BO3MOKHOCTH).

[IpuBoauTH NpUMepPbI 00BEKTOB OKPYXKAIOIIETO MUPA, UMEIOIINUX (POPMBbI HA3BAHHBIX TEL.

HUcnosib30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHUE, BHICOTA, PAJANYC H
MaMeTp, pa3sBEPTKa.

M3yuaThb, UCIONB3Ys SKCIIEPUMEHT, HaOI0/IEHUE, U3MEPEHNE, MOIETUPOBAaHUE, B TOM YHUCIIE
KOMITBIOTEPHOE, cxoacTBa U
PA3INYMA. MEXTY TUPAMUION U TPU3MON; MEX Iy UUIMHAPOM, KOHYCOM U IIapOM.

H ONHUCHIBATH CBOIICTBA Ha3BaHHBIX TCJI, BbIAABJATDH

Pacno3HaBaTh pa3BEPTKYU Mapauienenunena, Kyoa, npusMbl, MUpaMH/Ibl, KOHyca, HUIHHIPA,
KOHCTPYMPOBATH JJaHHBIE Tella U3 Pa3BEPTOK, CO3aBATh UX MOJIEIIH.

Co3naBaTh MO/IeJIM TIPOCTPAHCTBEHHBIX GUryp (13 Oymaru, IpoBOJIOKH, IJIACTUIIMHA U Jp.)
N3mepsaTh HA MOEJIAX: [UTMHBI pEOEp MHOTOTPAHHHUKOB, THAMETP IIapa.
BoiBoauTh (hopmyiry 00bEMa MPSAMOYTOJIBHOTO Tapaieenume/a.

Boiuucasste mo ¢opmyaam: 00bEM  HPSIMOYTOJIBHOTO KyOa;
MCIIO0JIb30BaTh €IMHHULBI M3MEpPEHHs] 00bEMA; BBIYUCIAATH OOBEMBI TEJ, COCTaBIEHHBIX W3
KyOOB, MapajuleIenue/IoB; pelaTh 3a/1a41 C pealbHbIMU JTaHHBIMHU

napajjieacnuiciaa,
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[loBTOpEeHue, [loBTOpEHUE OCHOBHBIX [BBIMMCIATH 3HAUEHUS BBIPAXKEHHM, COJEPKAIIMX HATypaJIbHbIE, LIEJbIE, [I0JIOKUTEIbHbIE U
MOHATUN M METOJOB KYpPCOB S |0TpHLATENbHbIC YMCIIAa, OOBIKHOBEHHBIC M JIECATUYHBIC JAPOOH, BBIMOJHATH MPEOOpa3OBaHUS

0000meHne .
m ’ u 6 KimaccoB, 00OOIIEHHE U [IUCEN M BBHIPAKCHUH.
CHUCTeMaTU3alUs 3HAHUI
CHCTCMATHANHA Bpi0upaTh cnocod cpaBHEHHS YHCEIN, BBIYUCICHHM,
(20 v)

NMPUMEHSTH CBOHCTBA apru(METHUECKUX JACHCTBHH I pPAllMOHATN3AINN BEIYACICHUH.

PemaTh 3a1a4umM 13 peagbHOM KU3HU, NPUMEHATh MaTeMaTU4YecKHe 3HAHUSA JUJIs PEIIeHUs
3ajad4 U3 JPYrux NpeaMeToB.

PemaTh 3agaun Pa3HbIMH CHOCOﬁaMI/I, CpaBHUBATD, Bl)lﬁl/lpaTl) CIoCo0bI peUICHUA 3a1a4u.

OcymecTBasiTb CAMOKOHTPOJIb BBITNOJHIEMBIX JCUCTBUI M CaMOIPOBEPKY pe3yabTara
BBIYUCIICHUI

[Ipu pazpaboTke pabouell mporpaMMmbl B TEMaTHYECKOM IUTaHUpOBaHMHM [Uisi oOywatomuxcsi ¢ HOJIA nomkHbl OBITH yYTEHBI BO3MOXKHOCTH
HCIIOJIb30BaHUS JIEKTPOHHBIX (IIM(POBBIX) 00pPa30BATEIBHBIX PECYPCOB, SIBISIIONTUXCS YIEOHO-METOAMUYECKUMHU MaTepHaiaMH (MYJIbTHMEINITHBIC
MPOrpaMMBbl, SJIEKTPOHHbIE YUEOHUKHM U 33JaYHUKH, 3JCKTPOHHBIE OMOIMOTEKH, BUPTyalibHbIE J1a00OpaTOPUU, UTPOBBIE MPOrPAMMBbI, KOJUIEKIIUU
nuQpoBEIX 00pa30BATEIBHBIX PECYPCOB), MPEACTABICHHBIMA B 3JEKTPOHHOM (IIM(PPOBOM) BUAC M PEATHIYIONIMMHU TUIAKTHYCCKHE BO3MOXKHOCTH
UKT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00 00pa3oBaHuUU.
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OEJAEPAJIBHASA PABOYAS TIPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPA». /—10 KJIACCBI

Henn n3zyyenus: yueOHOro Kypca

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHA
obecrieunBaeT M3y4eHUE APYTUX TUCHUILIMH, KaK €CTECTBEHHOHAYYHOIO, TaK W
TYMaHUTApHOTO IIMKJIOB, €€ OCBOGHHME HEOOXOAMMO [Jii  MPOJOJIKEHUS
oOpa3oBaHUs M B TOBCEIHEBHOM XW3HU. Pa3zBuTue y 00ydaromIMXcsi HAayYHBIX
MPEICTABICHUN 0 MPOUCXOKACHUH
U CYIIHOCTH aJre0pandecKkux abCcTpakiuii, crocode OTpaKeHUs -MaTeMaTHYeCKON
HAyKOW SIBJICHUN W MPOIECCOB B MPHUPOJC W OOIIECTBE, POJIU MATEMaTHYECKOIO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHMM U B TPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL aJanTalud B COBpPEeMEHHOM 1HdpoBoM oOmiecTBe. M3ydeHue anreOpsl
€CTEeCTBEHHBIM 00pa30oM oOecrieunBaeT pa3BUTUE YMEHUS HAOJII01aTh, CPAaBHUBATD,
HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILUICHHs, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBHUS W BBIBOJIBI, (OPMYJIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca aireOpbl 00ecreunBacT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYarOIIUXCS: OHHM HCIOJB3YIOT JEIYKTUBHBIE WM WHIYKTHBHBIC
pac-cyxJeHusi, 0000IIeHre U KOHKpETH3aIluio, abCcTparupoBaHWE W aHAJOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITENLHOU
JESTENBbHOCTH OOYyYaIOIIUXCS, IOATOMY CaMOCTOSITENIbHOE pelieHue 3ajad
€CTECTBEHHBIM 00pa30oM ABIAETCS pealu3alueil AesTeIbHOCTHOTO MPUHIIMIIA
o0y4eHUs.

B cTpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COAEPKATEIbHO-METOAMYECKUE NUHHM: «Hucina u
BBIUUCTICHUS»; «ANreOpandeckue BBIPOKEHUSD»; «YPaBHEHUS U HEPABCHCTBAY,
«DyHkuum». Kaxnass u3 3TUX COAEPKATECIbHO-METOJUYECKUX JIMHUN Pa3BUBACTCS
Ha MPOTSHKEHUH TPEX JIET U3YUYEHHs Kypca, €CTECTBEHHBIM 00pa3oM IMepeIuieTasich
U B3aUMOJECHCTBYS C JApPYrMMU €ro JUHUSAMH. B Xole wu3ydyeHus Kypca
OoOy4JarommMcsl TMPUXOIUTCS JIOTUYECKH PACCYKIaTh, MCIOIB30BATh TEOPETHKO-
MHO>XECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM 11e1€cO00pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI JIOTHKH, [POHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jelibl
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJIAJECHUIO 00YUYaIOIIMMHUCS
OCHOB YHUBEPCAJIBHOTO MaTEMaTUYECKOTO s3blKa. TakuM o0O0pa3oM, MOXKHO
YTBEpPXKIaTh, YTO COJEPKATEIBHOM U CTPYKTYPHOM OCOOEHHOCTHIO Kypca
«Anrebpa» sIBASIETCS. €r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxanue JUHUM «Yuclia W BBIUMUCICHUS» CIY>KUT OCHOBOM st
JATBHEHUINIET0 U3yYEHUsT MAaTEMATHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyJaronIuXcs
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHSI TTOTH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl IOBCEHEBHOM
XKW3HU. Pa3BuTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMHU
M HUpPpalMOHAJIBbHBIMU  YHCIaMH, (OPMUPOBAHHEM  MPEACTaBICHUM O
JEUCTBUTEIIBHOM YHCIIE. 3aBEPUICHUE OCBOEHHUS YHCIIOBOW JIMHUU OTHECEHO K
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cTapiieMy 3BeHy 00111ero o0pa3oBaHusl.

Conepxanue JBYyX  anreOpanyeckux JUHUA —  «AnreOpandeckue
BBIPAKEHUSA» U «YPAaBHEHHMSI M HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHHIO Y
oOy4arommxcs MAaTeMaTHYECKOro ammnapara, He0OXOAMMOro sl pelIeHMs 3ajad
MaTe€MaTUKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3adad. B
OCHOBHOM IIKOJE Y4YEOHBIM MaTepuan TpPyHIUPYeTCs BOKPYT pPalMOHATbHBIX
BBIpKEHUH. AnreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU Kak s3bIKa IS
MOCTPOCHUSI MATeMAaTHYECKUX MOJeNiel, ONUCAaHUsl TMPOIECCOB U  SIBICHHI
peanpHOTO MHpa. B 3amaun oOydeHus anreOpe BXOASAT TakXkKe JajbHEHIIee
pa3BUTHE QJITOPUTMUYECKOTO MBILIUICHHUS, HEOOXOJMMOIro, B YaCTHOCTH, IS
OCBOGHHS Kypca HHPOPMATUKH, M OBJIAJICHUE HaBBIKAMHU JEAYKTHUBHBIX
paccyxaenuil. [Ipeo6pazoBanrue CUMBOJBLHBIX (JOPM BHOCUT CBOM crieliU(puUecKuii
BKJIAJ] B pa3BUTHE BOOOpaXKEHUs, CHOCOOHOCTEHN K MaTeMaTHY€CKOMY TBOPUYECTBY.

Copnepxanne  (QyHKIMOHAIbHO-TpaUUECKOW  JIMHUM  HalleJIeHO  Ha
nojiyueHue  oOyyarolmMMucsd  3HAHUW O  (QYHKIUSAX  KaK  BaKHeHIen
MaTEMaTUYECKOM MOJENU [JIsi OMHCAaHUS W HCCIEAOBaHHUS pPa3zHO-00pa3HbIX
IpOLIECCOB W SIBIIGHUW B Mpupojae U odmiectBe. M3yueHue 3Toro marepuaa
CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIOMIMXCS YMEHHUS HCIOJIb30BaTh pa3IUYHbIC
BBIPA3UTENIbHBIE CPEJCTBA S3bIKa MaTEeMAaTHUKU — CJIOBECHbIC, CHUMBOJIMYECKHE,
rpaduyueckre, BHOCHUT BKJIaJ B (OPMUPOBAHHME TMPEACTABICHUN O  POJH
MAaTE€MATHKU B PA3BUTHUH LIUBUIU3ALUU U KYIbTYPBHIL.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe

CornacHo ywyeObnomy miany B /—10 kmaccax u3ywaeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIIEIYIONINE OCHOBHBIE pa3/iefibl COJEPIKaHUS:
«Yucrna © BBIUKACICHUS», «ANreOpanyeckue BBIPAKEHUA», «YpaBHEHHUS U
HEpaBEHCTBa», « DYHKITUN.

VY4eOHbIli mIaH Ha u3ydeHue anreopsl B 7—10 kitaccax oTBOAUT HE MeHee 3
y4eOHBIX YacoOB B HEJNENI0 B TEUCHHE KaKJOro roja oOydeHHs, oOnui oObeM
yacoB - He meHee 408.

Copaep)xxaHue yuyebHoro kypca (no rogpam obyueHums)

7 kaace

Yucna u eéviuucnenusn

PanuonaabHbIe YncIa

Jpobu OOBIKHOBEHHBIC U JECATUYHBIC, TIEPEXOJl OT OAHOU (HOPMBI 3amHCH
npobeit k gpyroi. IloHsTHe palMOHAIBHOTO 4YHCIA, 3allliCh, CpPaBHEHHE,
YIOOPSIIOUMBAHUE  pallMOHAIBHBIX  4Yucesl. Apudmerndeckue JEHCTBHS  C
palMoOHaNTBHBIMKM YucIaMH. PerieHue 3aja4 M3 peajbHOM MPAKTUKW Ha 4acTH, HA
Jpoowu.

CreneHp ¢ HaTypaJdbHBIM TIOKa3aTelieM: OIpejeieHne, IpeoOpa3oBaHue
BBIPQKCHU Ha OCHOBE OIPEJICIICHHS, 3aITUCh OOJIBIITNX YHCE.

[IporieHTHI, 3amUCh MPOIEHTOB B BHUJIE APOOM M ApoOW B BUJIE IPOIICHTOB.
Tpu oCHOBHBIC 3a7]a4l HA MPOLICHTHI, PEIICHUE 3a7]a4 U3 PEATHbHON MPAKTHUKH.
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[IpumeHeHnEe TNPHU3HAKOB JACAUMOCTH, PA3JIOKCHUE HA  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
MPONOPIIMOHAIBHOCTH.

Anzebpauueckue svlparxcenus

ITepemeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IIEpEeMEHHOU. JlomycTumble
3HA4YEHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMUMHAMU B BUE
dbopmynsl. Beraucnenus no gpopmynam.

[IpeoOpazoBanue OYKBEHHBIX  BBIPDOXKEHUM, TOXJIECTBEHHO  paBHbIC
BBIDOKEHUS, TMpaBwia TmpeoOpa3oBaHUs CyMM HM TPOU3BEICHHUHN, IpaBuUIia
PACKPBITUSI CKOOOK M MPUBEJICHUS MOJJOOHBIX ClaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEJIEM.

OnHounenbl 1 MHOTOUWIEHBI. CTeneHb MHOTOUIeHA. CloKeHue, BHIYUTAHUE,
YMHOKE€HUE MHOTOWIeHOB. DOpMyJbl COKpAlIEHHOTO YMHOXEHHUS: KBaapaT
CyMMBbl M KBaJpaT pasHocTh. Dopmyiia pa3HOCTH KBajapaTtoB. PaznoxeHue
MHOTOYJICHOB Ha MHOKUTEIIH.

Ypaenenusn

YpaBHEeHHE, KOpEHb YpaBHEHUS, MpaBWia MPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHECHUM.

JIluHelHOE ypaBHEHHUE C OJHOM IEPEMEHHOW, YHUCJIO KOPHEW JIMHEWHOTO
YpaBHEHHUs, pEIICHUE JIMHEWHBIX ypaBHEeHHU. CoCTaBlI€HHWE YpaBHEHHUI IO
YCIIOBHIO 3a7ja4uM. PenieHrne TeKCTOBBIX 3aa4 C IOMOILIBIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C JBYMS IEpEMEHHBIMU U ero rpadguk. Cucrtema IByX
JUHEWHBIX yPaBHEHHN C JByMs NEPEMEHHBIMU. PerieHue cucteM ypaBHEHHI
crocoOoM TmojcTaHOBKH. [Ipumepsl perieHuss TEKCTOBBIX 3a7ad C  MOMOIIBIO
CHUCTEM YPABHEHUM.

Koopounamot u cpagpuxu. @yukyuu

Koopaunnara toukum Ha npsamon. YuciaoBble NpOMEXYTKU. PaccrosHue
MEXIY ABYMSI TOYKAMH KOOPJIMHATHOM MPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcicca u opAauHaTa
TOUYKHM Ha KOOpJAWHATHOU TutockocTu. [IpumMepst rpadukoB, 3agaHHBIX (HOpMYIaMHu.
Urenne rpadmKkoB peasbHBIX 3aBUCUMOCTEH.

[Tonstue ¢ynkmuu. I'padux ¢ynkmuu. CpoiictBa (ynkmil. JluHeitHas
dyukmms, e€ rpaduk. I'paduk Gyakuuu y =[X|. ['padudeckoe pernieHne JIMHESHHBIX
YPaBHEHUU U CUCTEM JIMHEUHBIX YPaBHCHUMU.

8 kiacce

Yucna u éviuucnenusn

KBagpatHeiii kopeHb u3 uucia. lloHstue 00 uppanuOHAIBLHOM YHCIE.
Jlecatuunble TpUOIMKEHNUS] UppallMOHANbHBIX yncell. CBoilcTBa apuMEeTHUYECKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K MPE0OPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYHUCIICHUSAM. J|eCTBUTEIIbHBIE YHUCIIA.

CreneHb C UenbIM MoKaszaTeneM U €€ cBoricTBa. CTaHIapTHAsS 3aMKUCh YUCIA.

Anzedpauueckue 8vlparxcenus

KBanpatnelii TpEXWwieH; pa3loKEHUE KBAJAPATHOTO TPEXWIEHA Ha
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MHOKHTEIH.

Anrebpanueckass J1poob. OCHOBHOE CBOWMCTBO anreOpanyeckoil apoowu.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, JIeJICHHE anredpandeckux JapoOeil.
PanronanbHbIe BEIpAXKEHHS U UX IPEOOpa3OBaHUE.

Ypasunenuna u nepasencmea

KBagpatHoe ypaBHeHue, QopMyla KOpHEH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOIAILNUXCS K JUHEMHBIM U KBaJAPATHBIM.
[Ipocreiimue ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHIpETAlIMS YPaBHEHUN C ABYMS MEPEMEHHBIMH U CUCTEM
JUHENUHBIX YpaBHEHUH C JABYMs MepeMeHHbIMU. [Ipumepbl pelieHus cucTem
HEJIMHEWHBIX YPaBHEHUM C IBYMS IIEPEMEHHBIMH.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOoM.

HuciioBele HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OJTHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Dynkyuu

[lonstue ¢ynkuuu. OO6nacTh OMpeneNeHUuss W MHOXKECTBO 3HAYCHHI
byakuun. CriocoOb! 3aaHus PYHKITUH.

I'padux pysukiuu. Yrenue coiictB pyHkiuu no e€ rpaduky. I[Ipumepsr
rpaduKoB GYHKIUNA, OTPAKAIOUIUX peaTbHbIE MPOIECCHI.

OYHKIMY, OIHUCHIBAIOIINE TMPSAMYI0O U OOpaTHYI MPOIMOPIHOHATIBHBIE

3aBucuMocTH, mx rpaduxd. Pymxmuu Y = X5, y = X5, y = Vx, y =|X|.
I'padudeckoe perieHue ypaBHEHUH U CHCTEM ypaBHEHHUIA.
9 knacc

Yucna u eviyucienusn

JleicTBUTEIbHBIE YHCJIA

PanronanpHbie ynciIa, UppalMOHANIbHBIC YKCIIa, KOHEYHBIE U OECKOHEUHBIE
JecsATUYHBIC TpoOu. MHOXKECTBO NIEWCTBUTENBHBIX YHCEI; ACHCTBUTEIbHBIC YHUCTIA
Kak OeCKOHEYHBbIE IeCATUYHBIE IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEXIy MHOKECTBOM JECUCTBUTEIBHBIX YACET U KOOPAUHATHOWU MPSMOWM.

CpaBHEHUE JEUCTBUTENBHBIX 4YHCEN, apuMeTHueckne IeHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

N3mepennsi, npudInkeHusi, OHeHKH

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHpPA, IJIUTEIBHOCTH TPOIECCOB B
OKPYXaroLIEM MUpE.

[Tpubnux€nHoe  3HAYE€HWE  BENMYMHBI, TOYHOCTH  MPHUOIMKECHUS.
Oxkpyrnenue uncen. [Ipukuaka v oleHKa pe3yJIbTaTOB BEIYUCICHUN.

Ypaenenus u nepasencmea

YpaBHeHUs C OAHOH NepeMEeHHOM

JIuneiiHoe ypaBHeHHeE. PemieHne ypaBHEHHM, CBOASIIMXCA K JIMHEHWHBIM.

KBanpatnoe ypaBHeHue. Pemienne ypaBHeHUM, CBOIAIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHnus ypaBHEHUN TPEThEU W YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HA MHOKHUTEIIH.

Peuiennie 1poOHO-paliiOHATbHBIX YPABHEHUH.
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Peltienrie TEKCTOBBIX 3a71a4 alNreOpandyeckKuM METOIO0M.

Cucrembl ypaBHeHHM I

VYpaBHeHHE C ByMs MEpeMEHHBIMU U ero rpaduk. Pemenue cucteM AByx
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. Pellienue cucTteM IByX YypaBHEHU,
OJIHO M3 KOTOpBIX JIMHEHHOe, a Japyroe — BTOpoil creneHu. I['paduueckas
MHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMSs IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOoM.

HepaBencrBa

HucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenune nuHENMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJIHOM mepeMeHHo. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanyisi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

Dynkyuu

KBagpatnunas ¢yukuus, e€ rpadux u cpoiictBa. Ilapabona, KoopauHATHI
BEPIINHBI TapabOoJIbl, OCb CUMMETPUH NapadoJIb.

I'papuxku  Qynxmmii: Yy = kx, y=kx +b, y=ax’ y=ax}
y = vVx, y =|X| u ux coiicraa.

Yucnoewvie nociedosamenvbHocmu

Onpenesienue u cnocoObI 32IaHNS YUCTOBBIX MOCTEI0BATEIbHOCTEM

[TonsiTHE YMCIOBOI MOCAEAOBATEIBHOCTU. 3alaHUE MOCIEI0BATEIbHOCTH
peKkyppeHTHO# dhopmyIon u popMysioi N-ro dieHa.

ApudmMeTnyeckasi M reoMeTprUYeCcKasi MPpOrpeccuu

Apudmernyeckas u reomeTpuueckas mnporpeccun. Popmyssl N-ro 4jieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOTPECCUi, CyMMBI MEPBBIX N UJICHOB.

N3o0paxenne 4neHOB apU(PMETHUYECKOH W TECOMETPHUYECKON Iporpeccuid
TOYKaMH Ha KOOPAWHATHOW TUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUIHUAIBHBIM POCT.
CJ10KHbI€ MPOLICHTHI.

10 kaace

Yucna u éviuucnenusn

IloBTOpeHNe MaTepuasa Kypca MaTeMaTHKH, ajredpbl 5-9 Kiaccos.
IHoaroroBka k OI'9 nu I'BD

JleicTBUTEIbHBIE YHCJIA

PanronanpHbie yncIa, HppaIMOHATIBHBIC YHCIIa, KOHEUYHBIE W OECKOHEUHBIC
JecATUYHBIC ApoOr. MHOXKECTBO EHCTBUTEIBHBIX YHCEIT; ICHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUYHBIE [eCATUYHBIC IpoOW. B3amMHO OJHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JIEMCTBUTEIBHBIX YHACENI U KOOPAUHATHON MPSIMOM.

CpaBHEHHE NEWCTBUTENBHBIX 4YHCEN, apuMeTHdecKkue JeHCTBUA C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

HN3mepenusi, npudJIHKEHU S, OLIEHKH

Pa3Mepbl 0O0BEKTOB OKpYXKAIOLIET0 MHPA, IUTEIBHOCTh MPOLECCOB B
OKPYKaKIIEM MUPE.

[Ipubnux€HHOE  3HAYEHUWE  BEJIIUYMHBI, TOYHOCTh  MHPUOIUKEHUS.
Oxkpyraenune uncen. [[pukuaka u oLeHKa pe3yJbTaTOB BHIYUCICHUN.
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Ypasnenua u nepagencmea

YpaBHeHHUA C OHOI MEePeMEHHOM

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIUXCS K JIUHEUHBIM.

KBanpatnoe ypaBHeHue. Penienne ypaBHEHUM, CBOIAIIMXCS K KBaAPaTHBIM.
buxsanparHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUN TPETber U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKHUTEIU.

Pemiennie npoOHO-paliMOHANBHBIX YPaBHEHUM.

Periennie TeKCTOBBIX 3a/1au aareOpandyecKuM METOJIOM.

Cucrembl ypaBHeHHM I

YpaBHeHHE ¢ AByMS MEpEeMEHHBIMH U ero rpaduk. Pemenue cucrem nByx
JIMHENHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU. PellieHne cucTeM IByX YpaBHEHUA,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIIpETalMs CUCTEMbl YPABHEHUH C JIByMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOM.

HepaBeHcrBa

UucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOMW. Pelienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHou. KBaaapaTHble HepaBeHCTBaA.
I'paduueckass wuHTEpHpeTanvisi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

Dynkyuu

KBagpartnunas ¢yukuus, e€ rpaduk u cpoiicta. [lapabomna, kKoopauHaTHI
BEPIIMHBI TapadoJibl, 0OCb CHMMETPUHU TTapadoJIbL.

I'papuku ¢yskmmii: 'y = kx, y = kx + b, y = ax®* + bx + c,
y = ax? y=axdy=vx ,y= " nux cpoifctsa.

Yucnoewvie nocneoosamenvHocmu

Omnpenenenue u cocoObl 3aJaHUSI YUCJIOBBIX MOCJIEA0BATEIbHOCTEN

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTU
peKyppeHTHO# hopmyIon u popMysoi N-ro dieHa.

ApudmMernueckasi 1 reoMeTpUIECKasi MPOrpeccum

Apudmernyeckas u reomeTpuueckas mporpeccun. Popmyssl N-ro diIeHA
apuPMETUIECKON ¥ T€OMETPUUECKON MPOTPECCUI, CyMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4ineHOB apu(METUUECKOW W TEOMETPUYECKOW TMpOTpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHIHAJIBHBIM POCT.
CnoxHbI€ MPOLEHTHI.

MnaHmpyemblie npeaMeTHbIe pe3y/ibTaTbl OCBOEHUS paboueitnporpaMmmbl
Kypca (no rogam obyueHus)

OcBoenue ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus JIOJDKHO OOECIeYMBATh OCTH)KCHHE CICAYIONIUX TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 kaace

Yucna u éviuucnenus

BeImosiHATh, coueTass yCTHbIE M TMHChbMEHHBIC TPUEMBI, apuU(PMETHISCKUE
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JEUCTBUS C PAIMOHAIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHUs YUCIOBBIX BBIpAXKEHUN; MPUMEHSATH Pa3HOOOpa3HbIC
crocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUU, COIEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoanTs OT OJHOM (HOPMBI 3amucH YKcen K Apyro (mpeoOpa3oBbIBAThH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH M yHOPSA0YMBATH PAIMOHAIBHBIC YHCIIA.

OKpyrsTh yucna.

BoIonHATh TPUKUIKY W OIEHKY pe3ysibTaTa BBIYUCICHUN, OILCHKY
3HAYECHUN YHUCIIOBBIX BBIPAKECHUU.

BoINomHATh EUCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMU.

[IpuMeHAT,  OpU3HAKK  JIEIUMOCTH,  PA3OXKEHHE Ha  MHOXHUTEIU
HATypaJIbHBIX YHUCEI.

Pemate mpakTHUKO-OPUEHTUPOBAHHBIE 3aJa4d, CBSA3AHHBIE C OTHOIICHUEM
BEJIUYUH, MPOMOPIHUOHATBHOCTHIO BEJIWYMH, TMPOIEHTAMH; HWHTEPIPETUPOBATH
pe3yJbTaThl PELICHUs 3a7a4 ¢ YYETOM OTPAaHUYEHHUM, CBSI3aHHBIX CO CBONCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

Hcnonws3oBaTh anreOpandeckyrd TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSITh
e€ B mpoliecce OCBOCHHs Y4eOHOI0 MaTepuarna.

HaxonuTe 3HaueHusi OYKBEHHBIX BBIPAKEHHM MPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoimonHaTeh  mpeoOpa3oBaHUsl  LIENIOTO  BBIPAXKEHHS B MHOTOYJIECH
NPUBEJICHUEM MOJOOHBIX CIIaraeéMbIX, PACKPBHITUEM CKOOOK.

BbINONHAT YMHOXKEHHE OJIHOWIEHA HAa MHOTOYIEH W MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHATH (POPMYJIIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3iokKEHUE MHOTOUYIEHOB HAa MHOXHUTEIH C IOMOIIBIO
BHIHECEHUSI 32 CKOOKM OOIIero MHOXUTENS, TPYNIHUPOBKH  ClaraeMbiX,
npUMeHEeHHs] GOPMYIT COKPAIIEHHOTO YMHOKEHUS.

[IpuMensaTh peoOpa3oBaHUsl MHOTOWICHOB JI PELICHUS pa3INUHbIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHW C HATYPaJIbHBIMH IIOKA3aTEISIMUA IS
peoOpa3oBaHUs BRIPAKCHUM.

Ypaenenusa u nepasencmea

Pemate nvHElHBIE ypaBHEHUs C OJHOW IMEPEMEHHOW, NMPUMEHSS IMpPaBUia
nepexojia OT UCXOAHOTO YpaBHEHUS! K paBHOCUIIbHOMY emy. [IpoBepsiTh, siBIseTCs
JI1 YUCJIO0 KOPHEM YpPaBHEHUSI.

[TpumensaTs Tpaduueckne METOIBI NPHU PENICHUH JIMHCWHBIX YpPaBHEHUN U
UX CHCTEM.

[logOupars mpuMepsl map YUCEI, SIBISIOMIUXCA PEIICHHEM JIUHEHHOIO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH T'paduK JUHEHMHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMU; MOJIb3YSCh rpaduKOM, IPUBOAUTH MPUMEPHI PEIICHUS
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ypaBHEHUS.

PemaTte cucteMbl NBYX JMHEHHBIX YpaBHEHHH C JIByMsi NI€PEMEHHBIMH, B
TOM 4HucJe TpadUUECKH.

CocTaBisaTh M pelmaTh JHMHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHH IO YCJIOBHIO 3aJadyd, WHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4M MOJy4YEHHBIN pe3yJIbTarT.

Koopounamowt u epagpuxu. @ynukyuu

N300paxkaTb Ha KOOPAMHATHOM TPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJAMHATaM, JIYYd, OTPE3KHU, MHTEPBAJIbI; 3alUCHIBATh YHUCIIOBbIE
IPOMEXKYTKHU Ha alnredpandyeckoM si3bIKe.

OtmeyaTh B KOOPJAMHATHOMN IUIOCKOCTH TOYKHU MO 33JaHHBIM KOOpAMHATaM;
cTpouTh rpaduku TMHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKIMEU Y =|X|.

OnuceiBaTh € TMOMOILIBIO (YHKUUNA H3BECTHBIE 3aBUCHUMOCTH MEX]Y
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHE; LIEHA, KOJIUYECTBO, CTOUMOCTH;
IPOU3BOJIUTEILHOCTD, BPEMsi, 00BEM padOTHI.

HaxoauTe 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuii cnoco0 MpeACTaBlIEHUs U aHalW3a WUH(pOpMAIUU;
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaUKOB peasbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

8 ki1acc

Yucna u eviyucienusn

Hcnonp30BaTh HayaJdbHbBIE MPEICTABICHHUS O MHOMXECTBE JEHCTBUTEIBHBIX
quCcell JJIs CPAaBHEHUS, OKPYTJICHHS] U BBIYUCIICHHM; U300pakaTh NEeHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPAUHATHOMN HpsIMOM.

[IpumeHsaTs TOHSATHE apU(METUUECKOr0 KBAAPATHOTO KOPHS; HAXOAUTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3YS MPU HEOOXOAMMOCTH KAJIBKYIATOP; BBIMOIHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPKAIIUX KBAJApPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBa KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX U MAJIBIX YHUCEN C TTOMOUIBIO JI€CSITHYHBIX
npoOeii u creneHeit yucna 10.

Anzebpauueckue evipasiceHus

[IpuMeHATP MOHATHE CTENEHW C LENbIM IIOKA3aTeleM, BBIIIOIHAThH
npeoOpa3oBaHus BRIPAKEHHM, COIEPIKALUX CTEIEHH C LIETIbIM MTOKA3aTEIIEM.

BbINOTHATE TOXAECTBEHHBbIE MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE IMPaBWJI ACHCTBUM HaJl MHOTOWIEHAMHU U aJireOpanuyecKuMu JpoOsiMHU.

PackiiapiBaTh KBaipaTHBIM TPEXUIIEH HA MHOKHUTEIH.

[IpumensaTs nmpeoOpa3oBaHUsl BBIPAXKCHHUH JI PEIICHUS Pa3IUYHbIX 3a7a4
13 MaTEMaTHKH, CMEXHBIX IPEMETOB, U3 PEATbHON MPAKTHKH.

Ypaenenus u nepasencmea

Pematpe nuHeilHble, KBaJApaTHbIE YPAaBHEHMS U PALMOHAIbHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHI C IByMs IEPEMEHHBIMU.

[IpoBoaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHNU U CUCTEM YPaBHEHHH, B
TOM YHUCJIE C IPUMEHEHUEM Ipa)UueCKUX MPEICTaBICHUN (yCTaHABIMBATh, UMEET
JIM YpaBHEHUE WJIM CUCTEMa YPaBHEHUI PELIEHUS], €CIIM UMEET, TO CKOJIBKO, U Ip.).
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[lepexonuth OT croBeCHOM (OPMYIUPOBKHU 3ajauu K €€ anareOpandyeckou
MOJIEJIA C TOMOIIBI0 COCTABJICHUS YpPAaBHEHUSI WJIM CHUCTEMBl YpPaBHEHHIA,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MMOJTYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHUSA, OLICHKH,

peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBaTh

rpaduyecKy0 WUTIOCTPALIMI0 MHOXKECTBA pELICHUM HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

Dynkyuu

[TonuMaTe U UCMONB30BaTh (PYHKIIMOHAIbHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHUS); OMPENesATh 3HAYeHUE (PYHKIMH IO 3HAYCHUIO
apryMeHTa; OnpeensTh CBOMCTBa QYHKIUU 1O €€ rpaduKy.

Crpoutb rpadukn d1eMeHTapHbIX GyHKimil Buga Y = X5,y = X3,y = Vx|
y=|X|; omuceIiBaTh CBOMCTBA YMCIOBOM PyHKIIMHU 110 €€ TpaduKy.

9 knacce

Yucna u eviuucnenusn

CpaBHUBATH U yHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALIUOHAIBHBIE YUCTIA.

Beimonusate apudmerndyeckne JEUCTBUS C PalMOHAIBHBIMH UYHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHbIE NPUEMBI, BBINOJHATh BBIYMCICHUSA C
UppalvOHAIbHBIMU YHCIIAMU.

Haxonuth 3HaueHusi CTENEHEH C LEIbIMUA TOKa3aTeJsIMU U  KOPHEH;
BBIYHMCIISATh 3HAYEHHUSI YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisIiTh JI€MCTBUTEIBHBIE YHCIIA, BBINOJHATh NPUKUAKY pE3yJibTara
BBIYMCIICHUH, OLICHKY YHUCJIOBBIX BbIPAKECHUM.

Ypasnenun u nepasencmea

Pemate yiMHENHBIE M KBaJpaTHBIE YPaBHEHUs, YPABHEHUS, CBOISILLMECS K
HUM, TPOCTeiIne TpoOHO-pallMOHATBHBIC YPaBHEHUS.

Pemate cuctembl AByX JIMHEHMHBIX YpPABHEHUM C JABYMs NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHECHUE HE SIBIISECTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3adaud anreOpanueckKuM CHOCOOOM C TOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUU C IBYMS IIEPEMEHHBIMM.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C MPUMEHEHUEM TpauuecKuX MpeacTaBlieHuil (YCTaHaBIUBATh, UMEET
JIY ypaBHEHUE WJIU CUCTEMA YPABHEHUMN PEUICHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pewiath nuHeliHble HEPABEHCTBA, KBaAPATHBIE HEPABEHCTBA; M300paxaThb
pEILICHUE HEPABEHCTB HA YMCIOBOM MPAMOM, 3aIlUCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cHCTEMBI  JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAaJpaTHOE HEPABEHCTBO; M300pa)kaThb PEIICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMACHIBATH PEUICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33/1a4.

Dynkyuu

Pacno3naBath GyHKIIMU U3y4eHHbIX BUIOB. [I0Ka3pIBaTh CXeMaTHUYECKU
pacIooKeHHe Ha KOOPAMHATHOM IJIOCKOCTH TpaduKoB GyHKIMIA Buja: Y = KX, Y

= kx + by = ax®2y = ax®,y = Vx, y=|x| B 3aBHCHMOCTH OT 3HAUCHHiI
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K03 (PULIMEHTOB; ONUCHIBATh CBOMCTBA () yHKLIUH.

Crtpoutb U M300paXkaTh CXEMATUUECKH IpaUKU KBaJAPATUUHBIX (PYHKLUH,
OMUCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIUN MO UX TpaduKam.

Pacno3naBath kBajipaTUyHyI0 (QYHKIUIO TIO (OpMYyJie, MPUBOJIUTH IPUMEPHI
KBaJpaTUYHBIX (QYHKIIUNA U3 peabHOM KU3HU, PUBHKU, TEOMETPHUHU.

Apugpmemuueckan u zeomempuueckas npozpeccuu

Pacno3naBath apudMeTHUYECKyl0 M TEOMETPUYECKYIO MPOTPEeCcCUH MpU
pa3HBIX Crlocobax 3aaHus.

BbIOMHATS  BBIUKMCICHUS C HUCMIOJAB30BaHUMEM (GopMys N-TO  wieHa
apupMEeTHIECKON U TEOMETPUUECKON MPOTrPeCcCHii, CyMMbI MIEPBBIX N YJICHOB.

N3o00paxarh YjeHbl MOCIEAOBATEILHOCTA TOYKAMH Ha KOOPJUHATHOU
IUIOCKOCTH.

Pemiate 3amaum, CBSI3aHHBIC C YHUCIOBBIMU TOCJIEIOBATEILHOCTSIMHU, B TOM
YuCJie 3aJlauyd U3 peajbHOMN KU3HH (C UCTOIh30BAaHUEM KAJIBKYJISITOPA, UPPOBBIX
TEXHOJIOTHI).

10 kaace

Yucna u eviyucnenusn

BrinonHsATh, coderasi yCTHbIE W MHChbMEHHBIC NPHUEMBI, apuMETHUYCCKUE
JEHUCTBHS C PAITMOHATIHHBIMU YUCIIAMHU.

HaxonuTh 3HaueHUs YUCIOBBIX BBIPAKEHUN; MPUMEHSITh pa3HOOOpa3HbIC
CIoCcOOBl M MPUEMBI BBIUMCICHUS 3HAYEHUUN NPOOHBIX BBIPAKEHUM, COJEpKAIINX
OOBIKHOBEHHBIE U JIECSITHUHBIE TIPOOH.

[lepexon ot omHOM (HOPMBI 3aMKCH Yuced K Apyroi (mpeodpa3oBhIBaHUE
JECATUYHON JpOOU B OOBIKHOBEHHYIO, OOBIKHOBEHHOMU B JIECATHUYHYIO, B
YaCTHOCTU B O€CKOHEUYHYIO JIECATUYHYIO IPOOB).

OKpyrasarh yucia.

[IpumeHnsaTs TOHSATHE apU(METUUECKOrO0 KBAAPATHOTO KOPHS; HAXOIUThH
KBaJIpaTHbIE KOPHHU, UCIOJIb3YS TPU HEOOXOAMMOCTH KAJIBKYIATOP; BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPKAIIUX KBAJApPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBa KOPHEM.

BbINonHATH EUCTBUS CO CTEMEHSIMU C HaTypaJbHBIMU MOKA3aTEISIMU.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIE 3a/aud, CBSA3aHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7ad ¢ y4ETOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

Ypaenenus u nepasencmea

Pemate nuHENHBIE ypaBHEHUS C OJHOM NMEPEMEHHOM, NMPUMEHSS IMpPaBUIIA
repexo/ia OT UCXOJITHOT'O0 YPABHEHUS K PABHOCUIIBHOMY €My

Pemiate cucteMbl ByX JTUHEWHBIX yYpaBHEHUW C ABYMSI NEPEMEHHBIMHU, B
TOM YHCJIe TpadhUUECKH.

Pemiath kBajipaTHbIE ypaBHEHUS U PAllMOHAJIBHbIC YPaBHEHUS, CBOJSAIINECS
K HUM, CUCTEMBI JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpuMeHsTh CBOWMCTBA YUCIOBBIX HEPABEHCTB [ CPABHEHUS, OLCHKHU;
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh
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rpauuecKy0 WUIIOCTPALMI0O MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dynkyuu

PacniozHaBaTth (yHKIMHM M3Y4eHHBIX BHIOB. [IoKa3piBaTh cXxeMaTH4eCcKU
pPacnoioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH rpauKoB (QYHKIMM BUAA:

y=kx, y=kc+by=at+bx+cy=ady=a’y =x Y=k
3aBUCUMOCTH OT 3HAYEHHUH K03(PPUIIMEHTOB; ONUCHIBATH CBOMCTBA (PYHKIIHIA.

Apupmemuueckan u ceomempuyueckas npozpeccuu

BbINOJNHATS  BBIYMCIEHUS C HCHOJB30BaHMEM (QopMysnl N-ro  ujeHa
apu(PpMETUIECKON U TeOMETPUUYECKON MPOTrPECCUil, CyMMbI MEPBBIX N UJIECHOB.

N300paxkaTh uieHbl MOCIEN0BATEILHOCTH TOYKAMH Ha KOOPJAMHATHOM
IUIOCKOCTH.

Pematp 3amaum, CB3aHHBIE C YUCIIOBBIMHU MOCIIEIOBATEIbHOCTIMHU, B TOM
quclie 3a/1a4d U3 pPeajbHOM JKU3HU (C UCIOJIb30BAHUEM KaJIbKYJIATOPa, HU(PPOBBIX
TEXHOJIOTHI1).
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TemaTnuyeckoe nnaHMposaHue yyebHoro kypca (no ronam obyuyeHums)

7 kiacc (He menee 102 1)

Ha3zpanue
pasjaesa (TeMbl)
(4mciI0 Yacon)

OcHoBHOE CoaepiKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

Yucaa u
BbLIYMCJICHUS.

PanmonanbHbI
€ YHcJjia

(25 v)

[TonsaTne PpaLMOHAIBHOTO

qUCIIa. Apudmernueckue
NeMCTBUS C palliOHATIbHBIMU
YHCIIAMU. CpaBHeHue,
YIOpsI0YUBaHUE

PallMOHAJIbHBIX YHUCECII.

Crenenb ¢ HaTypaJbHBIM

IIOKa3aTCIICM.

Perrenyie OCHOBHEIX 3a7a4 Ha

poowu, MIPOTICHTHI 3
peaIbHOM TIPAKTHKH.
[Ipu3Haku JIETUMOCTH,

PA3JIOKCHUA Ha MHOXUTCIIN
HaTypaJIbHbIX YHUCCII.

PeanbHbie 3aBHUCHUMOCTH.
[Ipsimas U oOpartHas
[MPONOPLUUOHATBHOCTH

CucTeMaTU3MPOBaTh U 000TaAIIATH 3HAHUS 00 OOBIKHOBEHHBIX U JICCITHYHBIX IPOOSIX.

CpaBHUBATL M YNOPSIAOYMMBATHL JApoOHM, NpeoOpa3oBbiBas MpU HEOOXOAUMOCTU
NecSITUUHbIE JpoOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JECATUYHBIC, B YACTHOCTHU B

0ECKOHEUHYIO JECATHUUHYIO JPOOb.

I[IpuMeHATH pa3HOOOpa3HbIe CIOCOObI M NMPHEMBI BHIYMCICHUS 3HAYEHUI APOOHBIX
BbIPa:KeHH#, cojepXKamux OOBIKHOBEHHBIE U JIECATUYHBIC JpOOU: 3aMEHSATh TIPHU
HEOOXOAUMOCTH JICCATHYHYIO IpOO0b OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECATHYHOM,
MPUBOJANTH  BBIpaKeHHE K  (dopme, yInoOHOW  JyIst
peoOpa3oBbIBaTh IPOOHBIE BHIPAXKEHUS HA YMHOXKEHUE U JIeJIEHUE JECATHUYHBIX IpoOeit
K ICHCTBUSM C LIETIBIMU YHCTIAMHU.

HauooJjee BBIYHCJICHHH,

[IpuBoIMTH YHCI0BbIe U OYKBEeHHbIE IPUMEPbI CTEIICHU C HATYPaJbHBIM ITOKa3aTeleM,
00BSCHSIS 3HAYCHHs] OCHOBAHMSI CTENEHM W TOKa3aTels CTeNeHH, HaXOAUTh 3HAYCHUS
crenenel Buaa a" (2 — J000€ panMoHaIbHOE YUCII0, N — HATYPaIbHOE YKCIIO).

IMoHUMATBL CMBICIH 3aIIMCH OOJBIIHNX YUCET C IIOMOIIIBIO ACCATHUYHBIX ,Z[pO6CI>i U CTeeHeu
quciia 10, NMPUMEHATDb UX B PCAJIbHBIX CUTYallUAX.

HpI/IMeHﬂTb IMMPU3HAKU ACTIUMOCTH, PA3JIOKCHHA Ha MHOKHUTCIIN HATYPAJIbHBIX YHUCCIIL.

PemiaTh 3a1a4u Ha 4acTH, MPOLIEHTHI, IPOMIOPIIMH, HA HAX0XKICHHE ApoOH (ITPOLEHTa) OT
BEIMYMHBI M BEJIMYMHBI 1O €€ 1apobu (IpoLeHTy), ApoOH (MPOLEHTa), KOTOPbIH
COCTaBJISIET O/JHA BEeIMYMHA OT Apyroi. [IpuBoauTh, pa3oupaTh, OLEHUBATH PA3JINYHBIC
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peleHus, 3aliCH PEeICHUH TEKCTOBBIX 3a/1a4.

PacnozHaBaTh U 00BACHATH, ONUPASICh HA ONPEAEICHMs, IPSAMO IPONOPLUOHAIIBHBIE U
00paTHO MPONOPLUHUOHAIBHBIE 3aBUCUMOCTH MEX/y BEIMUMHAMU; NMPUBOJAUTH NMPUMeEPbI
PTHX 3aBUCUMOCTEH U3 PEaJIbHOIO MUpPa, U3 IPYTUX y4eOHBIX IPEIMETOB.

Pemiath NpakTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha JpOoOM, TMPOLEHTHI, MPAMYI0 U
00paTHYIO MPONOPLUOHAIBHOCTH, TPOMOPLUU

AJiredpanyeckun
€ BbIpakeHus

(27 a)

bykBeHHbIE BBIPAKEHUS.
[lepemennbie.  JlomycTumsbie
3HAUEHUS MIePEMEHHBIX.
DOopMyIIBL.

[IpeoOpazoBanue OYKBEHHBIX
BBIPAKCHUIA, packpbITHE
CKOOOK u TIpUBEICHUE
M0T00HBIX ClIaraeMbIX.

CBolicTBa CTEIIEHU C

HaTypaJlbHBIM I10Ka3aTCJIICM.

MHOTOYJICHEI. CnosxeHue,
BBIUUTAHUE, YMHOXEHHE
MHOTOYJICHOB. Dopmybl
COKpPAIIEHHOTO  YMHOKCHHSI.

PazinoxeHne MHOrO4YJeHOB Ha
MHOXKHNTCIIN

OBiageTs anredpandeckoil TEPMUHOJIOTHEN U CUMBOJIMKON, MIPUMEHATH €€ B Ipoliecce
OCBOEHMSI yUEOHOTO MaTepuana.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPRKEHMM TpU 3aJaHHBIX 3HAYEHUSAX OYKB;
BBITIOJTHATH BBIYUCIIECHHUS IO (popMyIIaM.

BbINOJIHATH TPEOOpa30BaHUs IEJIOT0 BBIPAXKECHUS B MHOTOWICH
MOJ0O0HBIX ClIaraéMbIX, PaCKPBITHEM CKOOOK.

IMPUBCACHUCM

BbINOJHATH YMHOXKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTOYIeHa Ha MHOTOYJICH,
NPUMeHSATH (POPMYIIbI KBaJpaTa CyMMBI U KBaJIpaTa pasHOCTH.

OcylecTBJAATH PA3JI0KEHUEe MHOTOWIEHOB HA MHOYKUTEIH MYyTEM BbIHECEHHS 32 CKOOKH
0o0ILIEro  MHOXUTENS, MpPUMEHEHUS (QOpMYNIbl  Pa3HOCTH  KBaaparoB, (Qopmyi

COKpaH_[éHHOl"O YMHOKCHHUA.

HpI/IMEHHTb npeo6pa30BaHHe MHOTOWICHOB JId PCIICHUA pPa3JIMYHBIX 3aJad U3
MATCMAaTHUKH, CMCIKHBIX ITPEIAMCTOB, U3 peanLHoﬁ IMPaKTHUKH.

3HAKOMHUTBLCS C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKNU
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YpaBHeHust

M HepaBeHCTBa
(20 v)

YpaBHeHUE, IpaBUIIa
MpeoOpa3oBaHusl ypaBHECHHSI,

PaBHOCHUJIBHOCTb YPaBHEHHM.

JluneiiHoe  ypaBHEHHE c
OJIHOU IIEPEMEHHOM, pelieHue
JTMHENHBIX YpaBHEHHUIA.
Pemenne 3agad ¢ MOMOIIBIO

YpaBHEHUH.

JluneiiHoe  ypaBHEHHE c

JABYMsA TICPEMCHHBIMHU U €TI0

rpaduk. Cucrema  JBYX
JIMHEWHBIX  YpPaBHEHUH  C
NIByMsI IIEPEMECHHBIMHU.

Pemienue cucrem ypaBHEHHM
CIOCOOOM  IIOJACTAHOBKH |
CIIOCOOOM CIIOKEHUS

Pemiats nuHEHOE ypaBHEHHUE C OJIHOM MEPEMEHHOM, MPUMEHssl MPaBUJIA NIEPEX0Ia OT
MCXOJIHOTO YpaBHEHUS K PaBHOCWIBHOMY emy Oojsiee mpoctoro Buja. IlpoBepsiTh,
SBJISICTCS JIM KOHKPETHOE YHCJIO KOPHEM YPaBHEHUS.

[lon0upaTs mpuMepbl Map YKCEN, SBJIAIOIIMUXCS PEIICHUEM JIMHEHMHOIO YpaBHEHUS C
nByMsi niepeMeHHbIMU. CTpPOMTH B KOOPAMHATHOW IUIOCKOCTU TpaUK JIUHEHHOIro
YpaBHEHHUS C JBYMs NEPEMEHHBIMH; MOJb3YSICh TIpapuKOM, NPUBOAMTHL HNPHMepPbI
pelIeHNs ypaBHEHUS.

HaxoauTh pemieHue CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

CocTaBisTh H peliaTb YpaBHCHUE WM CUCTEMY ypaBHeHI/Iﬁ o YycCJIOBHUIO 3aaadvu,
MHTCPIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM 3a/iavyun HOHy‘ICHHLIﬁ pe3yabTart

Koopannatsl u
rpagpuku.

Koopnunara
[PSMOIA.

TOYKH Ha

YucnoBrle

IIPOMCIKYTKH. Paccrosmue

N300paxkar, Ha KOOPAWHATHOM TMPAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPEe3KU, MHTEPBaJbl; 3alIUChIBATh UX HA alre0panyeckoM si3bIKe.
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®Oyuknnu (24 1)

MEXITY JIBYMSI TOUYKAMHU

KOOPAMHATHOU IIPSIMOM.

[IpssMoyromnpHas cucrema
KOOpAMHAT Ha IUIOCKOCTH.
[Ipumepsl rpaduKoB,
3a/IaHHBIX dhopmynamu.

Utenue rpadukoB peambHBIX
3aBUCUMOCTEM.

[lonstne ¢ynkuuu. [padux

(GyHKIMH. CaoiicTBa
(byHKIHH. JIunelinas
GbyHKIMS. [TocTpoenue

rpadguka TUHEHHON (YHKIUH.
['paduk GyHKIHE Y = |X|.

OTMeyaTh B KOOPJAMHATHOH NMJIOCKOCTH TOYKH IO 33aJaHHBIM KOOPAWHATAM; CTPOUTH
rpaduKy HECIIOKHBIX 3aBUCUMOCTEH, 3alaHHBIX (OPMYJIaMH, B TOM YHUCIE C IMOMOUIBIO
U(PPOBBIX Ta00PATOPHIA.

I[IpumeHsiTb, HM3y4yaTh MpPeuMMYIIECTBA, HHTEPNPETHPOBATH TIpaduyeckuil crnocod
[IpEJICTaBJICHUs U aHAJIN3a pa3HOOOPAa3HON KU3HEHHOW MH(OpMaLIUu.

OcBauBaTh NOHITHE QYHKIIMH, OBJIa/IeBaTh ()YHKIIMOHATBHONU TEPMUHOJIOTHEN.

Pacno3HaBaThb juHelHy0 QyHKIHO Y = KX + D, omuchIBaTh €€ CBOMCTBA B 3aBUCHMOCTH
0T 3HaueHU# KodddurrenTos K u b.

Crpouth rpapuku jnuHeHOW (yHKiuHu, QyHKIHUAY = |[X|.

Hcnoab3oBath HM(poBbIe pecypchl i MOCTpOoeHUS TpadukoB QYHKIUN U U3ydeHUS
X CBOMCTB. [IpHMBOAWTE MpUMEpPHI JUHEHHBIX 3aBUCUMOCTEH B PEalbHBIX MPOIECccax U
SIBIICHUSX

IToBTOpEHUE U
o0o0menue (6 u)

[ToBTOpEHUE OCHOBHBIX
MOHSITUH U METOJ0B Kypca 7

Kjacca, 0000IIeH e 3HaHUI

BpiOuparb, NpPUMEHATH OLUEHUBATH CHOCOObLI CPAaBHEHUS YHCEN, BBIYHCICHUMH,

npeoOpa3oBaHMid BIPAKEHUH, PEIICHUS YPaBHECHU.

OcyecTBIASATh CAMOKOHTPOJIb BBIIIOJHIEMbIX JEHCTBUI U CAMOINIPOBEPKY pe3ysibTara
BBIYMCIICHHH, Pe0Opa3oBaHUM, TIOCTPOCHHIA.

Pemats 3agaum us peanLHoﬁ KHU3HH, IPUMECHATD MATCMATHYICCKUEC SHAHUSA I
pCHICHUS 3a/1a4 U3 APYIrUX MpeaMETOB.

PemaTh TeKCTOBBIE 3aaa4u, CpaBHUBATD, Bblﬁl/lpaTb CIOCO0bI peuIicHus 3a1a4un
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8 kiacc (He menee 102 u)

Ha3Baunmue
pasjaesia (Tembl)

Kypca (41 cjio

OcHoBHOE Coa€cpKaHue

OcHOBHBIE BHAbI JIeITeJIbHOCTH oﬁyqamumxm

4acoB)
Unciaa u (KBagpatHelii  kopeHb 13 |POpMYJIMPOBATH oONpeJejieHHe KBAJApaTHOTO KOPHS W3 4Yucia, apu(MeTHYecKOro
BbIYMCJICHHS. qUCIIA. [lonsTne 00 [KBaJApaTHOTO KOPHSI.
KBagpaTHble MppalOHAIILHOM YHCIIe.
[IpuMeHSAITH Onepalyio U3BJICUEHHS KBAJPATHOTO KOPHS U3 YUCIIa, MCIOJAb3YH IIPU
KOPHH JlecsiTuunble  TPUOIMIKEHUS 5
HE00X0IMMOCTH KAJIBKYJISITOP.
MppalioHaATbHBIX ancen. [1COOXOAMMOC B
(159 JleiicTBUTEIbHBIC qucia.

CpaBHEHHE NEMCTBUTEIBHBIX
YUCET. ApudmMernueckuit

KBaJIpaTHBI KOPEHb.

YpaBHeHue BHAA X* = a
CpoiicTBa  apu(METHUYECCKUX
KOPHEH.
YHCIIOBBIX

KBaJ[PaTHBIX
[IpeoOpazoBanune
BBIPaKCHHUH, CoJIepKaITIX
KBaJ[paTHbIC KOPHU

O11eHUBATh KBaJApaTHBIC KOPHHU LECJIbIMH YHUCIIaMU U ICCATUYHBIMUA I[pO6$IMI/I.

CpaBHHMBATh M YNOPSIA0YMBATH PAllMOHAJIbHBIE U UPPALIMOHATILHBIC YHCIIA, 3aIICAHHbBIE
C TIOMOIIIbIO KBAJPATHBIX KOPHEH.

HMceaenoBarh ypaBHEHKE X = @, HAXOJUTh TOUHbIE U IPUOIMKEHHbIE KopHU Hpu a > 0.

HccnenoBath cBOMCTBA KBaIPAaTHBIX KOPHEH, MPOBO/IS YHCIOBBIE SKCIIEPUMEHTHI C
MCII0JIb30BaHUEM KaIbKyIsTOpa (KOMIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHEH; MPUMEHATh UX U
peoOpa3oBaHUs BIPAKEHHI.

BbINOJHATL Npeodpa3oBaHMsl BBIPAKECHMH, COJEpKALIUX KBaJIpaTHbIE

BripaxaTh nepeMeHHbIe U3 TEOMETPHUECKUX U (PU3HUECKUX (POPMYIIL.

KOPHHU.

BoruncasaTh 3HAYEHUS BBIpa)I(eHHﬁ, CoICprKaAIINX KBAJIPATHBIC KOPHU, UCIIOJIb3YS IIPU
HCOGXOI{I/IMOCTI/I KaJIBKYJIATOP.
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Hcnmob30BaTh B XO/JI€ pClICHM: 3a1aYd SJICMCHTAPHBIC MPCACTABJIICHM S, CBA3aHHBIC C
HpI/IGJII/I)KéHHLIMI/I 3HAa4YCHUSIMHU BCIIMYUH.

3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

Unciaa u | CteneHb c uensiM ([@opMyIMpOBaTh ONpe/ieJieHue CTENECHHU C LIEJIbIM T0Ka3aTeIeM.
BBIYMCJIEHUS. MIOKa3aTeJIeM.
Crenenn [IpeacraBasATh 3anMch OOJBIIMX U MaJIbIX YHCEN B CTAHAAPTHOM BHJIE.
CrangapTHas 3allUCh YKCa.
c HeTBIM CpaBHMBATB YHCJIa U BEIMYHUHBI, 3aNIMCaHHBIE C UCTIONIb30BaHueM cTereHu 10.
OKA3ATEdeM Pasmepnr 00BEKTOB -
OKPYKAIOMEro  Mupa (0T CI0JIb30BaTh 3alIUCh YKCEN B CTAHJAPTHOM BUJIE JJISl BBIPAXKEHHS pa3MepoB OOBEKTOB,
(7 ) SEMEHTApHBIX uacTh o [VTATETBHOCTH NIDOTIECCOB B OKPYXKAIOLIEM MUPE.
KOCMHCCKHIX OOBEKTOB), |popmyMpOBATL, 3aNHCHLIBATL B CHMBOJMYECKOil (opMe ¥ HJLIOCTPHPOBATH
ATUTEIBHOCTD MPOIECCOB B IypyviepaMu cBOMCTBA CTENEHH C LENIBIM TOKA3aTENEM.
OKPY’KaIOILlEM MUDpE.
IIpuMeHSATH CBOMCTBA CTENECHU JJIs MPeoOpa30oBaHuUsl BEIPAKCHHM, COIEP)KAIINX CTCTICHU
CBOJICTBA CTEIEHU C ILIEIIBIM C IIEITBIM TIOKA3aTENCM.
roKasaresem
BbInoJHATH AelicTBHUS C YUCIaMU, 3alCAHHBIMU B CTAaHAAPTHOM BHJIE (YMHOXKEHHUE,
JieJICHUE, BO3BE/ICHHUE B CTCIICHD)
Aaredpanyeckue [KBanpaTHbliil TpéxuieH. |[Pacno3HaBaTh KBaJpaTHBINA TPEXUICH, YCTAHABIMBATH BOZMOXKHOCTh €r0 Pa3JIoKeHUS Ha
BbIPasKEeHHS. Paznoxenue KBaJIPATHOTO [MHOKHUTEJIH.
TpEXUseHa Ha MHOXKUTETN
KBanpaTHblii PacknaapiBaTh HA MHOMKUTENHM KBAaJAPaTHBIM TPEXUIEH C HEOTPHUIATEIbHBIM
TPEXWwieH TUCKPUMHHAHTOM
(54)
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Adredopanyeckn |AnreOpanydeckas IpoOb. [3anmuchIBaTH alreOpandeckue BhIPasKCHHS.
€ BhIPaKeHHU . JlonmycTuMble 3HAUCHUS
HaxoauTh 001acTh ONpeIeTICHHS PAMOHATLHOTO BBIPAXKCHUSL.
[EPEMCHHBIX, BXOJIIINX B
AJredpanuecka
- anreOpauvecKue BBIPAKCHUS. |BpimoaHSTh YMCIOBBIC MOJCTAHOBKM U BBIYHCIATH 3HAUCHUC IpoOH, B TOM YHCIE C
OcHoBHOE CBOHCTBO |10\ ommpio KabKyIATOpA.
(15 u) aredpanveckoi poou. ) )
CoxparieHue Ipooeii. D opMyJIMPOBATHL OCHOBHOE CBOMCTBO alreOpandyeckoidl JpoOM U NMPUMEHSITh €ro Jyist
peoOpa3oBaHus JPoOEH.
CrosxxeHue, BBIUMTAHHUE,
YMHOKEHHUE u neenne |BBINOJHATH AeicTBUA ¢ anreOpandeckumu 1poosmu. ITpumensaTs nmpeoOpazoBaHus
areOpanyecKux npoOeii. [BBIPAKEHUI JUISA PEIICHUS 3a/1a4.
[IpeoOpazoBaHue BEIPAKECHHI,
Boipaxkath nepemeHHble n3 (Gopmyn (PpHU3UIECKHX, TEOMETPUUCCKHUX, OIHCHIBAIOIINX
Y. ) )
coJIepXKanux ajareOpandecKkue
OBITOBBIE CUTYAIINH )
npoou
YpaBHeHusI KBanparHoe ypaBHeHuE. |[Pacmo3HaBaTh KBaJIpaTHbIE YPABHEHMUS.
Hemomnoe KBaJI[paTHOE 3 .
. . |3anucpiBaTh (OPMYJy KOpHEH KBaJIpaTHOTO ABHEHUS; pellaTh KBaJpaTHbIe
W HEPABCHCTBA. |y prenne. DopMyia KOpHEH hopmy.ry P P yp - P Ap
ABHEHUSs] — IOJIHbIE U HEMOJHbIE.
KBazparabie KBa/IPaTHOTO yYpaBHEHUSI. M
YPaBHeHHUS . .
Teopema Buera. IIpoBoAMTE NpPOCTelile HecJeJ0BAHNS KBAIPATHBIX YPABHEHUIA.
(15 ) Pemenue YpaBHEHHUI,

CBOJSIIMXCA K KBaJIPATHBIM.
IIpocreiiimme JIpoOHO-
palMOHAIbHBIE YPABHEHUSI.

PelreHre TEKCTOBBIX 3a1ad C
[TOMOIIBIO
ypaBHEHUH

KBaJApaTHBIX

Pemiath ypaBHeHUsI, CBOJAAIIMECS K KBaJPaTHBIM, C MOMOIIBIO MTPe0Opa3oBaHUN U
3aMEHOM TepeMEHHOM.

Habaonate M aHAJM3HPOBATH CBSI3b MEXKIYy KOPHAMH U KOA(PPHUIMEHTAMU

KBaJApaTHOT'O YpaBHCHUA.

dopmyupoBaTh TeopeMy Buera, a Takke oOpaTHyI0 TeopeMmy, NPUMEHSTb  3TH

TCOPCMBI JJId PCHICHHUA 3a/1a4.

Pemath TeKCTOBBIE 3aJayul anre6pa1/1qecxHM CII0CO0OM: NepexoauThb OT CIIOBECHOM

55




(OpMYIUPOBKH YCIOBUS 33aul K aNreOpandeckoi MOJenu MyTEM COCTAaBIICHHS
YPaBHEHUS; PeIIaTh COCTABIICHHOE YPABHEHUE; HHTEPIIPETUPOBATD PE3YJIbTAT.

3HAKOMMTBCS € MCTOPHUEH pa3BUTHS alnreOpsl

YpaBHeHus1

U HepPaBeHCTBA.
CucremMbl

YPaBHeHUil

(13 v)

JIunerinoe

IBYMST
rpaduk, TpUMeEpbl pelIeHus

YpaBHEHUE  C

NEPpEMEHHBIMHA,  €TO

YPABHEHUH B LIEJIBIX YHCIIAX.

Pemrenne CUCTEM JBYX

ITMHENHBIX c

IBYyMSI
[IpuMepel pelieHus CHCTEM
c

YpaBHEHHI
NEPEMECHHBIMHU.

HEJIMHEHHBIX  YpaBHEHUM
NIBYMsI IEPEMEHHBIMHU.

['paduueckass WHTEpIIpETAIUS

ypaBHEHUS c JBYMSI
[EPEeMEHHBIMU U CHCTEM
YpaBHEHU I c JBYMS
[epeMEeHHbBIMHU.

Pemmenne TEKCTOBBIX 3a7ay C
IIOMOIIBKO CUCTEM ypaBHeHPIfI

PacniozHaBaTh JTUHEIHbIE YPAaBHEHUS C ABYMS IEPEMEHHBIMHU.
CrpouTthb rpaduKy TMHEHHBIX YPaBHEHUH, B TOM YHCIIE MCNOJb3YS HH(POBbIE pecypchl.
Pa3znuuaTte napanenbHble U IepeceKaroInecs MpsiMbIe M0 UX YpaBHEHUSIM.

PemiaTe cUCTEMBI IBYX JJMHEHWHBIX YPABHEHH C IBYMs IEPEMEHHBIMU MTOJCTAHOBKON U
CIIOKEHHEM.

PemaTe npocreinime CUCTEMBI, B KOTOPBIX OJJHO U3 YPABHEHUN HE SBIIAETCS JIMHEWHBIM.

I[IpuBoauTs, rpaduUecKyl) HHTEPHPETAUMIO PEUICHUS
MEPEMEHHBIMH U CUCTEM YPaBHEHUM C JByMs MTEPEMEHHBIMHU.

YpaBHEHUS C JIByMs

PemiaTh TeKCTOBBIE 32/1a4H AITeOpPanueCKUM CIIOCOO0M
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YpaBHeHusi u |YucioBsle HepaBeHCTBA M HX |((POPMYJIHMPOBATH CBOMCTBAa YHWCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh MX Ha
HepaBeHCTBA. CBOIICTBA. KOOPAWHATHOH MPSIMOH, JOKA3BIBATH aIreOpanyecK.
HepaBeHncrsa . .
(12 w) HepaseHnctBo c o/1HO11 ([IpMMEeHATH CBOICTBA HEPABEHCTB B X0JI€ PELICHUS 3a/1a4.
[IEPEMEHHOM. JIunennble . . .
HEPABCHCTEA o OHOH Pematy nuHEiiHbIE HevpaBeHCTjsa C OJHON NepeMeHHOH, Hu300paxarb pelieHne
[EPEMEHHON M HX peIICHHE. HEPAaBEHCTBA HA YMCIIOBON MPSIMOM.
Cucremer JMHEHHBIX [PeyyyaTy, creTeMBI TMHEHHBIX HEpaBeHCTB, H300paikaTh PelIeHHe CHCTEMb] HEPABEHCTB Ha
HEPABEHCTB c OMHOH e noBoit TipsIMOIt
[EpEMEHHOMN U UX pEeLICHHE.
M300paxkenue pelieHus
JIMHEWHOTO HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOM IPSIMOM
DOyHKUIMN. [lonsitne Qynknuu. O6nacts Mcmosib30BaTh (YHKIMOHAIBHYI0O TEPMUHOJIOTHIO M CHMBOJIMKY.
OcHOBHBIE ONpENENCHUsT W MHOXKECTBO [BbIluHCasATh 3HaveHHsi QYHKIWN, 3agaHHBIX GopMmynamMu (MPU  HEOOXOIUMOCTH
3HaueHui ¢GyHKUuU. CrocoObl [MCIOIb30BaTh KAIBKYIATOP); COCTABIATH TAOJIUIbI 3HAYEHUH (DYHKIIHH.
TTOHsITHS 3a1aHus QyHKITUH.
(5 CTtpouth no ToukaMm rpapuku QyHKITUH.

['padux  dynxkuun. CBolicTBa
GbyHKIMH, UX 0TOOpaKeHHE Ha

rpaduke

OnuckiBaTh cBOiicTBa (PYHKIINN Ha OCHOBE €€ rpauecKoro npeaCcTaBICHUS.
Hcnonab3oBath (QYHKIIMOHAIBHYIO TEPMHHOJIOTHI0 U CHMBOJIUKY.

HccaenoBarb npumepsl rpaUKoB, OTPAKAIOUIMX pEANbHBIE IMPOLECCHl U SBICHUS.
I[IpuBOAMTH MPUMeEPBI IPOLIECCOB U SBJICHUN C 33JaHHBIMHU CBOMCTBaAMU.

Hcnosb30BaTh KOMNBIOTEPHbIE NPOrPaMMbl ISl TIOCTPOEHUS TpadUKOB (YHKIHI
Y U3y4EHUS UX CBOMCTB
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DyHKINH. Urenue u noctpoeHrneHaxoanTh ¢ moMoub10 rpagpuka QyHKIUY 3HAYCHHE OJHOW U3 pacCMATPHUBAEMbIX
rpadukoB (yHkuuii. [IpuMepbIBeIMUNH 110 3HAYCHUIO APYTOM.
YuciioBble .
rpaduKoB byHKIHH, .
B HECIIOKHBIX CITydasix BbIPakaTh (POPMYJIOif 3aBHCMMOCTH MEK1y BEIIMYNHAMU.
dynKumn OTpaKaIOIINX peabHbIC
( [TPOLICCCRI. OnuchIBaTh XapakTep U3MEHEHHsI OJHON BEJIWYHMHBI B 3aBUCHMOCTH OT U3MEHEHHS
9 u) .
.
DyHKIUH, OHI/ICI)IBaIOIHI/Ie'Hp yro
[pAMYy0 M 00PaTHYIO P, coznaBaTh BUH! H3ydaeMbIX GyHKIHIL. [T0KA3BIBATH CXeMATHUECKH TIOTOKEHHE Ha
[POHOPIHOHATBHBIC KOOPAMHATHOI MIockocTy rpadukos pysknmii Buma: Yy = x4,y =x3,y = X, y =|X|.
3aBUCHUMOCTH, MX TIpaduKu.
[unep6ona. Hcnonb3oBaTh  (PYHKIHOHAJILHO-TPadUUYecKne  MPeICTABJEHHSI ISl PEUICHUS U
VCCIIEI0BAHUS YPABHEHUM U CHCTEM YPaBHEHHUM.
paduk  Qyskmum Yy = X2
dyaxmun Yy = X2, y = X3, y = |[IppMenaTs uudposbie pecypebl 171 HOCTPOeHUs TpaduKoB QyHKIMi
X, Y = |[X|; rpaduueckoe
pellleHHe  ypaBHEHUH u
CHUCTEM ypaBHEHHI
IMoBropenue  u [[loBTOpenune OCHOBHBIX [BpIOMpaTh, NPUMEHAATH, OIEHHBATH CHOCOOBLI CPABHCHUS YHUCEN, BBIYMCICHHH,

o0oomenue (6 1)

[MOHSTUH U METOJIOB KypCOB 7
n 8 KiaccoB, 0000IIEHHE
3HAaHUUN

npeoOpa3oBaHMil BIPAKEHUH, PEIICHUS YPaBHECHU.

OcymecTBIATh CAMOKOHTPOJIb BBINOJHSAEMbIX IEUCTBUI U CAMOIIPOBEPKY pe3yibTaTa
BBIYMCIICHUH, Pe0Opa3oBaHUM, TIOCTPOCHHIA.

Pematnh 3agaum u3 peanbnoﬁ KU3HU, MPUMEHATHb MAaTCMAaTUYCCKUEC 3HAHUA IJIA
pCLICHUA 3a/la4 U3 APYTI'UuX MMPCAMETOB.

PemaTh TEKCTOBBIE 3aaa4u, CpaBHUBATD, BbIﬁI/IpaTb CIOCOOBI peUICHUA 3a1a9n
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9 kiacc (He menee 102 4)

Ha3Banmue
pasaesa (Tembl)

Kypca (41 cjio

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BUAbI J1eATEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

4acoB)
Uucaa u PanrionansHbie yucia, [Pa3BuBaTh MNpeACTaBJEHUs] O YHCIAX: OT MHOXXECTBA HATYypadbHBIX YHCEN [0
BbIYHCJIECHHSI. WpparoHaIbHBIE YHUCla, [MHOXKECTBA JIEHCTBUTEILHBIX YHCET.
JlelicTBUTE/IbHBIE [KOHEUHBIE UM OECKOHEUYHbIE 5
O3HAKOMHMTBCA C BO3MOXXHOCTBIO TIPEACTABJIICHUSI JIEHCTBUTEIILHOTO YHCIA Kak
yHucaa NECSITUUHBIE JPOOH.

(9 4)

MHOKECTBO IEeHCTBUTEIBLHBIX
NEUCTBUTEILHBIC
OeCKOHEUHbIE

JHCET;
Jpclia  Kak
necsITUYHBIE aApoOu. BiammHO
OJIHO3HAYHOE
MEXKTY

I[eﬁCTBI/ITCJIBHBIX

COOTBETCTBHEC
MHOXECTBOM
YHUCCII u
MHOXKXCCTBOM TOYCK

KOOPJIMHATHOM MPSIMOHA.

CpaBHeHHE JEHCTBUTEIBHBIX
YHCell, apupMeTHICCKIE
TEUCTBUS C OEUCTBUTEIbHBIMHU

Y CIIAMHU.
[Tpubnmxénnoe 3HAYEHUE
BEJINYHHBI, TOYHOCTh
PUOITHKEHHSL.

OECKOHEYHOM  JecATUYHOW  JpoOM, TPUMEHATb  JIECATHUYHbIE  NPHOIMKEHUs

PalMOHAJIbHBIX 1 UppallMOHAIIBHBIX YHUCECII.
HN300paxkaTh NelCTBUTEIbHBIC YHUCIA TOYKAMH KOOPIUHATHON MPSIMOM.
3anucbIBaTh, CPABHMBATh U YNOPSAA0YUBATH JCHCTBUTEIbHBIC YHCTIA.
BbINoJHATH, cCOYeTas yCTHBIE U TUChbMEHHbBIE TPUEMBI,
apudmernyeckne JIelCTBUS C pPALMOHAIBHBIMH YHCIIAMU;

HAaX0AUThb 3HA4YCHHUA

CTEIIEHEH ¢ OCJIBIMH  ITOKas3aTe/IsIMU U KOpHCfI; BbIYUC/IATD 3HAUCHUS YHCIOBBIX

BBIPAYKCHUIA.

HO.]Iy"II/ITb npeacraBjaceHue O 3HAYMMOCTH HeﬁCTBHTCHBHBIX YHUCCII B HpaKTquCKOﬁ
JCATCIIBbHOCTH YCJIOBCKA.

AHaJ'[I/I3I/Ip0BaTb U 1€JaThb BbIBO/JAbI O TOYHOCTHU HpI/I6J'II/I)I(eHI/I$[ JIEMCTBUTEIIHFHOIO YHCIa
IIpu pCHICHUHA 3aJ1a4.

OprrJIﬂTb JIENCTBUTEIIbHEIE qucCiia, BBIMMOJHATb NPUKHUAKY pe3ybTaTa BBI"II/ICJ'ICHI/II\/’I,
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Oxpyrnenue uncen. [Ipukuaka

OLEHKY 3HAYCHUI YUCIOBBIX BBIPAKCHUM.

1  OLEHKa pe3yNbTaTOB .
. 3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU
BBIYMCIICHUI
YpaBHeHust JIuneiinoe ypaBHeHuE. (OcBaMBaTh, 3allOMMHATL M NPHUMEHATH TrpaduyecKkHe METOABI IIPU PELICHUU
Pemrenne YPaBHEHUH, |ypaBHEHHI, HEPAaBEHCTB U UX CHCTEM.
¢ oauon CBOJALIMXCS K JINHEVHBIM.
Pacno3HaBaThb 1iebie U IpoOHBIE ypaBHEHUS.
nepeMeHHOMH
CPEMEHHO KBanpatHoe YpPaBHEHHE.
. [PemiaTp JiMHelHbIe U KBaJApaTHble YPAaBHEHUSA BHEHUS, CBOJSIINECS K HUM
(14 u) Pemrenne YPaBHEHU, Ap ypaene » YPABHCHIA, CBOIAIIMCC ’

CBOJIIIMXCA K KBaJPATHBIM.
bukBanpaTHbIe ypaBHEHUS.

[Ipumepst peleHus
YpaBHEHU I TpeTbei u
4eTBEPTOM CTEMEeHEN

PA3JI0KECHUEM Ha MHOKUTCIIN.

Pemienne  npoOHO-

palMOHaIbHBIX YPAaBHEHUH.

Pemenne TEKCTOBBIX 3aJa4

anre6pa1/meCKHM MCTOAOM

MpocTee JpoOHO-pallioHaIbHbIE YPAaBHEHUS.

[Ipeanaratb BO3MOXKHBIE CIOCOOBI pPEIICHUS TEKCTOBBIX 3a7a4, 00CY:KIaTh UX H
pemaTh TEKCTOBBIC 33/1a4U Pa3HBIMU CIIOCOOAMHU.

3HAKOMHUTBCA C UCTOPUEN PAa3BUTUS MATEMATUKU
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Cucrembl JIuneliHOEe  ypaBHEHHE ¢ [OcBauBaTh M NPUMEHATHh NPUEMBI PEIICHUS CUCTEMBI IBYX JIMHEWHBIX YpPaBHEHUH C
YPaBHEHUil IByMsI ByMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YpaBHEHUE
(14 g) [EpPEMEHHBIMH U €T0 TpaduK. [HE SABISETCS JTHHECHHBIM.
Cucrema 1aByx JuHEHHBIX Mcnmoab30BaTh (QyHKIMOHAIBHO-TpaQUYECKUE NPEACTABICHUS [UIA PpelleHusl |
YpaBHEHUI c JIBYMS MCCJIEIOBAHUS YPABHEHUN U CUCTEM.
[IEPEMEHHBIMUA U €€ pELICHHUE.
AHAJIN3UPOBATH TEKCTHI Yy, pemiaTh UX aar WYECKUM CII M: NepexoauTh
Pemrere cHcTeM BYX aJIM3MpoBa eKCThI 3a1a4, pelia anredbpaunyec croco60 epexof
. T BECHOM MYJTHUPOBKH BUS 9 K WYECKOU M U TyTéM
VDABHEHMWH, OJHO M3 KOTODIX OT CJIOBECHOU (HOopMyIHpO ycIio 3ana anredpandecko oI ITyTE
. .. |COCTaBJICHUSI CUCTEMBI AQBHEHUH; pemaTh COCTABJIEHH CUCTEM aBHEHUM;
JUHEITHOe, a Ipyroe — BTOPOi M > P yio y ¥p ’
HHTEPNPETUPOBATH bTar.
CTCIICHIL eprpeTUpPOBATh PE3YNbTa
HAKOMMTBCSI ¢ HCTOPHE Pa3BUTHS MAaTEMATHKU
['pacdmyeckas uHTEpIpETALIUS i il € HCTOpHEN pas arema
CHUCTEMBI YpaBHEHHI c
IBYyMSI MepEeMEHHbBIMHU.
Perrenyie TEKCTOBEBIX 3ajad
anreOpanvdecKuM CrocoooMm.
HepaBencTBa Hucnossie HepaBeHCTBa M MX HUUTaTh, 3anMCbIBAaTh, MOHMMATh, MHTEPIPETHPOBATH HEPABEHCTBA; HMCIOJIb30BATh
(16 1) CBOMCTBA. CUMBOJIMKY ¥  TEPMHHOJOTHIO. BbIMOJHATHL  1peoOpa3oBaHUs  HEPABEHCTB,
. MCI0JIb30BaTh Ui MpeoOpa3oBaHUs CBOMCTBA YHMCIOBBIX HepaBeHCTB. Pacmo3HaBaTth
Jluneiinple HepaBeHCTBa C

OJHOM TIEPEMEHHOM W UX
peleHue.

JIMHENHBIX
OoJHOM

CucteMbl
HEepaBEHCTB c
[IEpEMEHHON U UX pelIeHHE.

KBa,I[paTHLIC HCpPAaBCHCTBA U

MMHEHHBIE U KBaJIpaTHbBIC HCPABCHCTBA. Pemaths nuHEHHBIC HCPAaBCHCTBA, CHUCTCMbI
IMUHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIUX KBAJAPAaTHOC HCPABCHCTBO, U
pCHIaTh UX; 06CYH(II3TI> MOJIYYCHHBIC PCIICHUS.

[/1306pamaTb peHiCHUC HEPABCHCTBA U CHUCTCMbl HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ,
BAIMMCBIBATD PCIICHUEC C ITOMOIIBIO CUMBOJIOB.

Pematn KBaJApaTHBIC HCPABCHCTBA, UCIIOJIb3Ys Fpa(bI/I‘ICCKI/IC MMpEACTaBJICHU.
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UX pElICHHUE.

['paduueckast MHTEpIpPETALIUS

HCPaBCHCTB 41 CHUCTEM
HCPaBCHCTB C ABYMsL
IICPCMCHHBIMUA

OcBauBaTh M NPUMEHATH HEPABEHCTBA IIPU PELICHUM Pa3IMYHbIX 3a/1a4, B TOM YHCIIE
[PAKTUKO-OPUEHTHPOBAHHBIX

D yHKUUHA

(16 1)

KBanpatuunas QyHkuus, eé
rpaduk u
[Tapabomna,

CBOMCTBA.
KOOPAMHATHI
BEpIIMHBI  Mapaboibl, OCh

CUMMETpPUHU napaloJIbl.

¢byHkuuu ¢
HaTypaJIbHBIMU TIOKa3aTeJIIMU

CreneHHbIe
2 u 3, ux rpaduku W
CBOWCTBA.
['paduxu byHKIMIHA:

y=kx,y=kx+b, y=ax® y=
ax’, y=vx, y =|x|

PacnozHaBaTh BuIbl H3ydaeMbIX (YHKIHMI; W/JIOCTPUPOBATH CXeMaTHYeCKH,

00BbSICHATH PACTIOJIOKEHUE HA KOOPAMHATHON MJIOCKOCTH TpapuKOB (DYHKIIMNA BHIA:

y = ki, y =k« + b,y =ax} y=ax} y=Vx, y =|x| B 3aBUCHMOCTH OT 3HAYEHHMIi
K03((HUILIMEHTOB; OMUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBajipaTHuHyI0 QyHKIHIO 110 popmyse. [IpuBoauTh npumepsl
KBaJJPaTHUHBIX 3aBUCUMOCTEHN U3 peabHOM KU3HU, (PU3UKH, TEOMETPUU.
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UucioBbIe
OCJIeA0BATE I b-
HOCTH

(159)

IloHgatue YUCJIOBOU
1OCJIE0BATEIHLHOCTH.

3anaHue
MOCIIEIOBATEILHOCTH
pEeKyppeHTHOU (HOpMyIIOi 1
(dhopmyroit N-ro useHa.

Apudmernueckas "
FEOMETPHUUYECKAs] TIPOrPECCHUM.
Dopmybl n-ro YJieHa
apudmernyeckoit u
r€OMETPUUYECKON TIPOrPECCHIA,
CYMMBI IIEPBBIX N YJICHOB.

MN3o0paxenue YJICHOB
apudMeTHIECKOU u
reOMETPUUYECKON TMPOrpeccuid
TOYKAMH Ha KOOPJUHATHOMN
[JIOCKOCTH.

JIMHEeHHbII u
PKCIIOHCHITMAIBHBINA POCT.

CnoxHbIe IMPOICHTHLI

Pacno3sHaBaTth apudMETHUYECKYI0 M TECOMETPUYCCKYIO MPOTPECCHU TIPU  Pa3HBIX
croco0ax 3aganus.

BbINOJIHATBL BBIUMCIIEHUS C UCNOJIb30BaHUEM (HOPMYI N-ro ujaeHa apudmernyeckoil u
reOMETPUYECKON NPOTrPECCUil, CyMMBI IIEPBBIX N WICHOB.

HN300paxkaTh WieHb OCIEIOBATEIFHOCTH TOYKAMHU HAa KOOPIUHATHOM MIIOCKOCTH.

PemaTh 3a1aum, CBSI3aHHBIE C YUCIIOBBIMHU MOCIIEIOBATEILHOCTSIMHU, B TOM YHCTIE 3a/1a4l
U3 peajJbHOM KU3HU (C UCTIOIH30BAHUEM KAIBKYIATOPA, IIU(PPOBBIX TEXHOJIOTUN).

IloBTOpEHUE,
0000mIEeHNE,
CHCTEeMATH3AIH
1 3HAHMI1

Uncaa ) BbIYHCJIEHUA
(3amuce, CpaBHEHUE,
neicTBUS I
IENCTBUTEIIFHBIMUA YU CIIAMH,
YUCJIOBas MpsiMasi; MPOLIEHTHI,

OHepI/IpOBaTb MNOHATUAMM: MHOXECTBO, ITIOAMHOXKECTBO, OII€pAIlMU HaJl MHOXECTBAMU,
HCII0Jb30BAaTh rpa(I)quCKoe MNPpEACTABJIICHUEC MHOKCCTB [Jid OIIMCAHUA PCAJIbHBIX
I[MPOLCCCOB U HBHeHHﬁ, IIpUu pCIICHUU 3a4a4 U3 APYTUX y‘Ie6HBIX MpeaAMcETOB.

AKTyaJII/I3I/Ip0BaTI> TePMUHOJIOIMI0 U OCHOBHBIC HeﬁCTBHH, CBSI3aHHbIE€ C YHUCJIAMMU.
HATYpaJIbHOC YUCIIO, ITPOCTOC U COCTABHOC YUCJIA, ACITIUMOCTDb HATypaJIbHBIX YUCCII,

63




(18 u)

OTHOIIICHUS,
OKpYTJICHHE,

MPOTIOPIINH;
npUOIMKEHNE,

OLICHKA, PCHICHUC TCKCTOBBLIX

3ajad
criocoOom)

apugmMeTHIeCcCKuM

[PU3HAKU JIEJIMMOCTH, LEJI0€ YUCIIO0, MOAYJIb 4YMCiIa, OOBIKHOBEHHAass W JECSITHUYHAs
npoOu, cTaHAapTHBINA BUJ YKCia, apu(METHUECKUA KBaIpaTHBIA KOPEHb.

BbINOJHATH 1eliCTBHSI, CPABHUBATH U YIIOPAJAOYUBATH YKCIIA, IPEACTABIATh YUCIIA Ha
KOOPAMHATHOW NPSMOM, OKPYIJATh YHUCIA; BBINOJHATH MNPUKHAKY M OUEHKY
pe3yJibTaTa BBIYMCICHUI.

Pemath TekcTOBbIe 3aJa4u apudMeTHUecKUM crocoboMm. Pemars mnpakTuyeckue
3a/1a4H, COJepKallUe MPOLEHTHI, J0JIM, YaCTH, BBIPAKAIOLINE 3aBUCUMOCTH: CKOPOCTh -
BpEMSI - pAcCTOsSIHME, IIeHa - KOJHMYECTBO - CTOMMOCTb, 00bEM pabOThl BpeMs -
[IPOU3BOAUTEIIBHOCTD TPYJA.

Pa3zOupatrbs peanbHble JKM3HEHHbBIE CUTyalnd, (opmMyJMpoBaTb HX Ha S3bIKE
MAaTeMaTHUK{,  HAXOAUThb  pEIIEHWEe, NPHUMEHSA  MaTEeMaTU4YeCKWd  armapar,
HHTEPIPETHPOBATHL PE3YIbTaT
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AJredpanyeckue
BbIpa:KeHM s
(mpeobOpazoBanue
areOpandecKux BhIPKECHUH,
JOITYCTUMBbIE 3HAUECHMUS])

DyHKIUH (mocrpoenue,
CBOMCTBA H3y4YEHHBIX
GbyHKIIMI; rpaduueckoe

penieHue ypaBHEHHM M UX
CUCTEM)

OnepupoBaTh MNOHSATHAMM. CTENEHb C LEJIBIM [OKa3aTeiaeM, apuPMeTHYeCKui
KBaJ[paTHBIN KOPEHb, MHOTOWIEH, airedpanyeckast 1po0b, TOXKIAECTBO.
BbINoOTHAT,  OCHOBHBIE  JICHCTBUSI:  BBINOMHATH  pacu€Tel 1o  Qopmynam,

peoOpa3oBbIBaTh IEIbIC, TPOOHO-PAIMOHAIEHBIC BEIPAKECHUS U BBIPAKEHUS C KOPHSIMU,

peaTn30BbIBATh  PA3jOKEHUE MHOTOWIEHAa HAa MHOXWUTEIHM, B TOM 4YHCIE C
MCII0JIb30BaHuEM (POPMYJT Pa3HOCTH KBAJAPATOB U KBaJpaTa CyMMbI U PA3HOCTH; HAXOIUTh

NOTYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX U1 JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH, KOPHEH.
MopaeaupoBaTh C IOMOILIBI0 (POPMYIT peasibHbIE MPOLIECCH U SBICHUS

OnepupoBaTh NOHATUSAMU: QYHKUHUA, rpaduK GYHKUNUU, HYIH QYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MPOMEKYTKH BO3pacTaHMsl, yObIBaHMs, HauOoJblllee U HalMEHbIIee
3HaueHUs! (QYHKIIUH.

AHAJIU3UPOBATh, CPABHUBATD, 00CY:KIAaTh CBOMCTBA (PYHKIINI, CTPOUTH UX IPAPUKH.

OnepupoBaTth MOHSATHSIMU: npsiMast MPOTIOPIIMOHATLHOCTb, oOparHas
MPOMOPIIMOHANIBHOCTh, JUHEWHas (yHKOMs, KBaapaTudyHas (QyHKUOMs, mapadona,
rurepooJa.

Ucnoab30BaTh rpauku sl ONPEICICHUS] CBOMCTB, MPOLIECCOB M 3aBUCUMOCTEH, I
peleHus 3a1a4 U3 JIPYyrux ydeOHBbIX MPEAMETOB W PEAIbHON JKM3HU; MOJEJIHPOBATH C
MMOMOIIIbIO TPa(PUKOB pealIbHBIC TTPOLIECCHI U SIBJICHUSI.

Bblpa)l(aTb (l)OpMy.]IaMI/I 3aBUCUMOCTH MCKAY BCIIMUNHAMU
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10 xknacc (ne menee 102 )

Ha3Banmue
pasaesa (Tembl)

Kypca (41 cjio

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BUAbI JI€ITEJIbHOCTH Oﬁy‘lalOIllI/IXCﬂ

4acoB)
Yucaa u JleficTBUe C palMOHAILHBIMU [YTJAYOJATH TPEACTaBICHUE O YHCIE M YHUCIOBBIX CHUCTEMax OT HATypalbHBIX 0
BbIYMCJICHHSL. YUCJIaMH, HUPPAIMOHAILHBIMU [TEHCTBUTEIBHBIX YHCET; O POJIM BHIYUCIICHUI B YETIOBEYECKOM MIPAKTUKE.
JlelicTBUTEIbHBIE | YUCIIAMU, KOHEYHBIMU U .
qneaa 3anuchIBaTh U BBIOJTHATH JCHCTBUS C YHCIIAMUA B CTAHJAPTHOM BHJIE.

(9 4)

OECKOHEUYHBIMA JCCATUYHBIMHU
PO OsSMHU B nporiecce
BBIYHCIICHUS 3HauYEHUI
anreOpanvecKux BBIPAXKEHUHN

" pEIICHUH TCKCTOBBIX 3a/1a4.

3anuch yucia B CTaHAapTHOM
BUJE, NEUCTBUA C YHCIAMH,
3alMCaHHBIMU B CTaHIAPTHOM
BUJIE.

[Ipumenenue CpaBHEHUS
JIEMCTBUTEIIPHBIX YHCEN JJIA
ONPEICTICHUN PACTOJIOKECHUS
TOYEK Ha YHCIOBOW NPSAMOM

pu reOMeTqueCKOﬁ
HUHTCpHpCTAlluUA peuicHuA
HCPAaBCHCTB 151 CHUCTEM
HCPABCHCTB.

Boipa:kaTh uucia B JKBHUBAJICHTHHIX (opmax, BbeIOMpass Hambojee MOAXOMISIIYI0 B
3aBUCUMOCTH OT KOHKPETHOW CHUTYaIUH.

IIpeacTaBiasAiTh JCHCTBUTENIBbHBIC 4YHCIAa KaK OCECKOHEYHBIC JECATUYHBIC JIpoOH,
NMPUMEHATH JCCATUIHBIC TPUOIMKEHUS PAIMOHALHBIX U UPPAMOHATBHBIX YHCEIT.

HN300paxaTh 1elCTBUTEIbHBIC YMCIA TOUKAMH KOOPIUHATHOW MPSIMOM.

HUcnoan3oBaTh NOHATUS U YME€HHS, CBA3AaHHBIC C IPOINOPHHOHAIIBHOCTBIO BEJIWYHH,
IIPOLCHTAMH B XOA€ PCHICHUA MAaTECMAaTHUYCCKUX 3a4dad U 3aJiad M3 CMEXKHBIX IMPEAMETOB,
BBITIOJIHATD HECJIOXKHBIC ITPAKTHUYCCKUEC PACUCThI.

BBIHOJIHHTB, coucTast yCTHBIC W ITMCbMCHHBIC HpI/IéMbI, apI/I(bMeTI/I‘leCKI/Ie I[eﬁCTBHH C
palrOHAJIbHBIMH YHUCJIaMH; HAXOAUTb 3HAYCHUA CTEIIeHEN C OCJIbIMH IIOKAa3aTCiIsIMHU U
KOpHeﬁ; BBIYMCJIATDb 3HAUYCHHU A YU CJIOBBIX BLIpa)KeHHﬁ.

AHaJ'[I/I3I/Ip0BaTb M AeJ1aTb BBIBOJAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I JIEMCTBUTEILHOTO YHCa
IIpu pCHICHUHA 3a/1a4.

Hcnoab30BaTh NpuéMBL, PALMOHAIM3UPYIOIIME BBIYUCICHUS, NPUOOPECTH HPUBBIUKY
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[TpubnmxEénHoe BBIYHCICHHUE
3HAQYCHUM  MPPALMOHAIBHBIX
qucell, TOYHOCTh
MPHUOIKECHHSL.

Pemenne TEKCTOBBIX 3amad C
NIPUMEHEHUEM OKpYIJIEHUSA
YuCeil, IMNMPHUKUIAKA W OICHKa
pe3yJAbTaTOB BBIYMCIICHUM.

KOHTPOJIMPOBATh BHIYMCIECHUS, BbIOMPask OIXOISAIINN I CUTYaIMH CI10COO0.

YpaBHeHus1
¢ OTHOM
nepeMeHHOn

(18 1)

[IpuMeHeHne JIMHENHBIX
YpaBHEHUM, CBOJAIIUXCA K
ITUHEHHBIM, KBaJIpaTHBIX
YpPaBHEHUW TpU  PEIICHUHN
3a/1a4 Ha COBMECTHYIO padoTy,
NBWKEHHUIO MO JOpore u Mo
peke, 3agad Ha  CIIOXKHbBIE
[IPOLICHTBHI.

Pemenue YpaBHEHUI,
CBOJSILUXCA K KBaJpPaTHBIM.
bukBajpaTHbIe ypaBHEHUS.

YpaBHEHUS TpeThen u
4EeTBEPTOUN CTEIICHEH,
pa3yioKEHUE Ha MHOKUTEIH.

Pemenne  apoGHO-
palMoOHAILHBIX YPaBHCHUH.

PemaTe JIMHENHBIE U KBaJPATHBIE YPABHEHMS, YPABHEHM S, CBOIAIIHAECS K HUM,
MpocTee JpoOHO-palioHalIbHbIE YPaBHEHUS.

[IpeacTaBJasATh CBSI3b MEXIY AHATUTUYECKOU 3aMMCHhIO0 YPAaBHEHUS U €0 Tpaduueckoi
WHTEPIPETAIUECH.

BaiageTs pa3nuyHbIMU CIOCOOAMHU PEILIEHUS] TEKCTOBBIX
3aJa4, IPUMEHSISI JUIsl UX PELEeHUs] ypaBHEHUs], HEPaBEHCTBA, CUCTEMbl YpaBHEHUH.

3HAKOMHUTLCS C I/ICTOPI/Ieﬁ Pa3BUTHA MAaTEMATHUKNU
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Cucrembl Cucrema  1ByX JMHEHHBbIX | Baagers, mnpuémamu pelieHus CHCTEMbl JBYX JIMHEHHBIX YpPaBHEHUH C JByMs
YPaBHeHUii ypaBHEHUI c JBYMSI [[IEPEMEHHBIMU M CHUCTEMBI JBYX yYpaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SBIISCTCS
MEepEeMEHHBIMH U €€ peleHHE. TUHEHHBIM
(18 ) HccrnenoBanue Ppa3IMYHBIX
bsEaecKEX  AmIeEMH . Hcnoab3oBaTh q)yHKIII/If)HaJH)HO-I‘pa(l)I/IHGCKI/Ie NpPEJCTAaBICHUA ISl PpelleHusi |
T T— Heinpx MCCICNOBAHMST YDABHEHUI 1 CHCTEM.
YPaBHEHHH C JBYMs IpuMeHsITL YpaBHEHHE KaK BAKHENIIYI0 MaTEMAaTHYECKYIO MOJENbL JUIS ONUCAHUS W
e peMeHHEIMH ¥ HX TPAJUKOB. W3y4eHHUsT Pa3HOOOpa3HBIX pEAIbHBIX CUTyallMii, pemarb TEKCTOBBIE — 3a/1aud
aIreOpandeckuM METOIOM.
Pemrenne CUCTEM  JIBYX . .
VpaBHCHEH, OHO W3 KOTOPBIX He:'pexonnTb OT CJIOBECHOU (bopMyanf)BKH YCIIOBHS 3a/1a41 K alreOpanveckoit Moglf:nn
| mmeiiHOE, & Ipyroe — sropoii [1YTEM COCTABIICHIS CHCTEMEI YPaBHEHMHI, PeIIaTh COCTABIICHHYIO CHCTEMY YPABHEHHH.
CTCIICHH. VICronb30BaHue |3y a comuThest ¢ HETOPHEHi PA3BUTHS MAaTEMATHKH
rpaduIecKoil MHTEpIpETalun
CHUCTEMBI YpaBHEHHI c
NBYMsI ~ MEPEMEHHBIMU IS
onpeeseHus KOJINYECTBA
pelIeHuit CUCTEMBbI u
[PEIBAPUTEIILHOTO  PELICHUS
TEKCTOBBIX 3a]1au.
PemieHne TEKCTOBBIX — 3ajay
anredpanvdeckuM crnocodom
HepaBeHncTna, CucteMmsl nuHEeWHbIX (IIpuMeHsATH annapaT HEpPaBEHCTB JJIS pEeUISHHS 3a/1a4 U3 Pa3IMYHbIX Pa3/iesioB Kypca
CHCTEMBbI HEPaBEHCTB c OJIHOH [MaTeMaTHKH.
HEPABEHCTB MEepEMEHHOMN U UX pelLIeHHE.
Hcnosb30BaTh CBOMCTBA QYHKIMI JUIs pelIeHNs] KBAAPATHBIX U TMHEHHBIX HEPABEHCTB.
(22 9) KBagpaTHble HEpaBEHCTBA U UX

BbINoJIHATH npeo6pa3013aHI/151 HEPABCHCTB, HCNMOJbL30BaATh 1A Hp606p3.30BaHI/ISI
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pelieHue.

Pemenne JIMHEUHBIX 174
KBaJpaTHBIX HEPABEHCTB C
HCIIOJIb30BAHUEM CBOMCTB H
rpadukoB JUHEHHOM u
KBaJpaTUYHOMN (byHKIMH.

['padmueckas uHTEpIpeTaLus

CBOMCTBA YMCIIOBBIX HEPABEHCTB. PemiaTh JIMHETHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOYAIOIIMX KBAJAPATHOE HEPABEHCTBO, U PELIATh
1X; 00CYKIATh MOJIyYCHHbBIC PEIICHHUS.

[IpeacTaBasATh CBsI3b MEXK/Y aHAJTUTUYECKON 3aIIMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
U MX rpauuecKoil HHTEePIpETaneii.

N300paxkaTh pellieHre HEpaBEHCTBA W MX CHUCTEM Ha YMCJIOBOW MPSMOH, 3amMCHIBATH
[pelIeHNe C IIOMOIIBIO CUMBOJIOB.

HEPABCHCTB " CHCTEM
HCPABCHCTB ¢ ABYMA \PemiaTh KBagpaTHbIE HEPABEHCTBA, MCTIONL3Ys rpadMIECKUe TIPEICTABICHUS.
[IePEMECHHBIMHU
[IpuMeHSITH HEPABEHCTBA NIPH PEIICHUN PA3IMYHBIX 337124, B TOM YHCJIC MPAKTUKO-
OpPHUEHTUPOBAHHBIX
D yHKUUHA WccnenoBanue AUHEeWHOH, [CTPOUTh cXeMaTHuuecKoe U300pakeHue rpa@uKoB pa3IMuHbIX QYHKUNN, paclo3HABATH
KBaJpaTUYHOW,  KyOMYecKOU BHUABI M3ydaeMblx (QyHKIUH 1o (opmynam, rpadukaMm; O00BSCHIATH PACIOJIOKCHHE Ha
(209) GbyHKIHH, 00paTHOM [KOOPIMHATHOM TIIOCKOCTH TpadukoB (yHKiui Buma: Yy = kX, y = kx + b,
MPOTIOPITNH TI0 UX (hopmyaam ) k ) 2 .
y=ax" + bx + c, y=_,Yy=ax,y=ax’,y =\/’X' B 3aBHCUMOCTHU oT 3HAYCHUHN
u  rpaduky. Ilocrpoenue o

rpadukoB QyHKIUH, 00JaCTh

OTIpe/ICIICHUS KOTOPBIX
OTPaHUYCHHOE  MHOXECTBO.
['eomeTpuyeckoe
rpeoOpazoBaHUe rpadukoB
(b yHKIIHIA.

['pacduku GbyHKIM:

y = kx,y = kx + b,

y = ax® + bx + ¢

K02 UIIMEHTOB; OMUCHIBATh UX CBOICTBA.

Pacno3HaBaTh KBaJpaTUUHYIO GYHKIIUIO IO GopMyIie, BbIIEJATh KBaIpaT IBYy4YICHA U3
KBaJIPATHOTO TPEXUJICHA; PACKJIaIbIBATh TPEXWIEH Ha MHOXKHUTENH, €CIIH €CTh KOPHU;
CXeMaTH4YeCKH H300paxaTh rpadpuk GyHKIUU y=X" IPHU Pa3IHMYHbIX 1T U OIIMCHIBATH
CBOMCTBA; BBIYUCIIATH 3HAYECHUE KOPHS N-0i CTENEHH; YIPOUIaTh BBIPAKEHUS CO
CTEIICHSIMH.

[IpuBOANTHL NPUMePBI KBAJAPATUYHBIX 3aBUCUMOCTEH U3 pealbHOM KU3HU, PU3HUKH,
FEOMETPHH.

CTpouTth U M300pakaTh cXeMaTH4YeCKHM TpapuKU KBaJpaTUYHbIX (YHKIMH, 3aJJaHHBIX
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2 — 3

y = ax®,y = ax’,
k
y =Vx ,y=
X
["paduxu GbyHKIIH B
OTIMCAaHUH pa3IMYHBIX

[IPOLIECCOB B (PU3HUKE.

dopmymamu Buma y = ax?, y=ax>+q,y=a(x + p)%, y = ax® + bx + c.

AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA U3YYEHHBIX (YHKUUN U1 UX [IOCTPOEHMUS, B
TOM YHCJIE C TIOMOIIBIO IIU(POBBIX PECYPCOB

UucJioBbIe
MOCJIeA0BATE I b-
HOCTH

(15 g)

Apudmernueckas "
reOMETpUUECKasi TMPOTPECCHUU.
3a1aun U3 peaIbHOM KU3HU Ha

BBIUMCIICHUE CJIOKHBIX
[IPOLIEHTOB. [IpumeHeHne
[porpeccuit B CMEXHBIX

Haykax. @opMylbl N-TO 4JieHa
aprudMeTHIECKOU u
FeOMETPUUYECKON MPOrpeccui,
CYMMBI IIEPBBIX N YJICHOB.

300paxkeHue YJICHOB
apudmernyeckoit u
FeOMETPUUYECKON Mporpeccuit

TOYKAMH Ha KOOPJAMHATHOM
JIOCKOCTH.
JInHenHbIit "

PKCIOHEHIUAIbHBIMN POCT.

AHanu3upoBaTh (GopmMyny N-ro wieHa TMOCJIEI0BATEILHOCTH WM PEKYPPEHTHYIO
bopMyTy U BBIYUCIATH WICHBI TTOCJIEI0BATEILHOCTEH, 3aJaHHBIX ATUMHU (HOPMYIIaMH.

[IpumeHsiTh cBOiicTBa apu(MeTUYECKOM M TEeOMETPUYECKOW Mporpeccuil  Juist
HAaX0’K/ICHHUsI HEU3BECTHBIX YWIECHOB ITOCJIEI0OBATEIbHOCTEM.
YcTaHaBJIMBATh 3aKOHOMEPHOCTb B IIOCTPOEHUHM  IOCIENOBATEIBHOCTH,  E€CIIH

BBIIIMCAHBI IICPBHIC HECKOJIBKO e€ 4JICHOB.

Pematy 3agauum ¢ ucnoib30BaHuEM (GOpMya N-To  uieHa apudmeTuyecko u

TEOMETPUUECKON IPOTPECCHi, CyMMBI IIEPBBIX N WICHOB.
MN300paxkaTh 4ieHbI NOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPMHATHOM IJIOCKOCTH.

PaccmarpuBath mnpuMepbl NpPOUECCOB M SIBJEHHWH U3 pEAIbHOM  >KU3HH,
WUTIOCTPUPYIOIINE H3MEHEHHE B apu(PMeTHyYecKoil mMporpeccud, B TE€OMETPUYECKOU

I[IPOI'PCCCUH; I/1306pa)KaTL COOTBCTCTBYOLIINMEC 3aBUCUMOCTU Fpaq)I/I‘ICCKI/I.

PemiaTh 3a1a4m, CBS3aHHbBIE C YHCIOBBIMU IOCIIEIOBATEIBHOCTSIMU, B TOM YUCIIE 3a/la4u
U3 peaJbHON KM3HM C UCHOJIb30BAHHWEM IIM(PPOBBIX TEXHOJIOTUH (3JIEKTPOHHBIX TaONHIL,
rpauuecKoro KajabKyasTopa U T.IL.).

PemaTh 3a1a4u Ha CJI0XKHBIS IMPOLCHTHI, B TOM YHCJIC 3ala4yUu U3 peanLHoﬁ MMPAaKTHUKU (C
M CII0OJIb30BAHHUEM KaJ'IBKy.IISITOpa).
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3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MAaTEMaTUKU

[Ipu paszpaborke paboueil mporpamMmbl B TEMAaTUYECKOM IUIAHMPOBAHUU JOJKHBI OBITh YYTEHBl BO3MOXKHOCTH
UCIIOJIb30BaHUSl  AJIEKTPOHHBIX  (UU(POBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIIOUIMXCS  YYEOHO-METOAMYECKHUMU
MarepuasiaMi  (MyJIbTUMEAUMHBIE MPOrpaMMbl, 3JEKTPOHHbIE YYEOHUKM U 3aJaYyHUKH, DJJIEKTPOHHbIE OHOIMOTEKH,
BUPTYaJibHbIE J1a0OPATOPUH, UTPOBBIE MPOTPAMMBI, KOJIEKIIMU IIUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCIOJIb3yEMbIMU
st oOydeHuss u BocnutaHus oOywarommxcss ¢ HOJIA, mnpeacTaBieHHbIMA B 3JEKTPOHHOM (IIMGPOBOM) BUIE U
peanu3yromuMu  auaaktuueckue Bo3moxkHocTH UKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00
00pa3oBaHUMU.
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OEJAEPAJ/IBHASA PABOYAS TIPOI'PAMMA
YUYEBHOI'O KYPCA «'EOMETPHUSA». /-10 KJIACCBI

Henn n3zyyenus: yueOHOro Kypca

«MaTremaTuKy yXe 3aTe€M Y4UTh HaJ0, YTO OHA YM B MOPSAOK IPUBOJIUTY, —
IHACaJl BEJIMKUM pycckui ydeHbli Muxann BacunseBuu JlomonocoB. 1 B 3TOM
COCTOMT OJIHA W3 JBYX Ieseid o0ydyeHus TeOMETpUHM KaK COCTaBHOM YacTu
MaTeéMaTUKH B IIKOJIE. OJTOM LEJIH COOTBETCTBYET JOKa3aTelbHAs JIMHUS
npenojaBanusi reomerpun. Crenys mnpexacrtasieHHoi IIporpamme, ¢ cenpbmoro
KJlacca Ha ypoKaxX T'€OMETpUH OOYyYalolUNCsA YYUTCS MPOBOIUTH J10Ka3aTeNIbHbIE
pacCyXJeHUsl, CTPOUTH JIOTMYECKUE YMO3AKIIOUECHHUS, JI0Ka3blBaThb HCTUHHBIC
YTBEPKJICHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKACHUS «OT
OPOTUBHOIO», OTJIMYATh CBOMCTBAa OT MNPU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
yTBepkaeHus. OOydaromuiicsi, OBIaAEBIIMM HCKYCCTBOM pacCykJaTb, OyaeT
IPUMEHSTh €r0 M B OKpyXkarouiei xu3Hu. Kak nucan reomerp u neaaror Uropb
®enoposuu IllapbIruH, «IHOAPMH, MOHMMAKIIMMH, YTO TaKOE J10Ka3aTeNIbCTBO,
TPYIHO M JaXe HEBO3MOYKHO MaHMUMYJIUPOBaTh». M1 B 3TOM COCTOUT BaXKHOE
BOCIIUTATENIbHOE  3HAYEHHWE  M3Y4YEHUST TE€OMETpUH, MPUCYHIEE  HUMEHHO
OTEYECTBEHHON MaTeMaTUYeCKON LIKOJIE.

Bwmecte ¢ TeM aBTOpBI POrpaMMBbl IPEAOCTEPETAIOT YUUTENSI OT U3JIHUIIHETO
dbopmanuzmMa, OCOOEHHO B OTHOIIGHUM HA4Yall W OCHOBAaHUM TE€OMETPHH.
@®panny3ckuil MmaremMaTuk JKan [[pbe1OHHE 110 3TOMY ITOBOJY BBICKA3aJICs TaK:
«YTO Kacaercs AEIMKATHON MPOOJIEMBbI BBEJICHUS «aKCHOMY», TO MHE KaXKETCs, UTO
Ha TEPBBIX MOpax HYXKHO BOOOIIEe M30erarb MPOM3HOCUTH caMo 3TO cioBo. C
IpPYroy JK€ CTOPOHBI, HE CJIEAyEeT YIYCKaTb HU OJHOM BO3MOXXHOCTH JaBaTh
IpUMEPHI JIOTHYECKUX 3aKIIOYEHUN, KOTOphle KyAa B OOJBIIEH Mepe, yeM uies
AKCUOM,  SIBJSIFOTCS ~ UCTUHHBIMAU U €IMHCTBEHHBIMHU JIBUTATEJISIMU
MaTeMaTUYECKOTO MBILLICHUS.

Bropoii nenpr0 u3ydeHUsT TE€OMETPUU SBJISETCS MCIIOIb30BaHHE €€ Kak
WHCTPYMEHTA IIPU PEUICHUH KAK MaTeMaTHYECKHX, TaK U IPAKTUYECKUX 3a/ady,
BCTPEYAIOIIUXCA B  peabHOM KW3HU. OKOHYMBIIMKA KypC  T'€OMETPHUH
oOy4Jarommxcs JOJKEH ObITh B COCTOSIHUH OIPEACIUTh TEOMETPUUECKYIO QUTypY,
ONMcaTh CIOBAaMH JIaHHBIM YEpPTEXK WM PUCYHOK, HAWTH IUIOLIAJb 3E€MEIBHOrO
ydacTKa, pacCUMTarh HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO KaOems Wiu
TpeOyembie pa3Mephl Tapaxa i aBTOMOOWISA. DTOMY COOTBETCTBYET BTOpasd,
BBIUMCIIUTENbHAS JTUHUS B U3YYEHUHU T€OMETpUM B LIKOJe. JlaHHAs mpakTuyeckas
JIUHUA SIBJISICTCA HE MEHee BaXHOW, yeM nepBas. Emé Ilnaton mpenmuceiBadi,
9T00BI «TpaxkaaHe IIpekpacHoro ropoja HM B KOEM cllydae HE OCTaBIISUIH
T€OMETPHUIO, BEllb HEMAJIOBAXXHO NTake MOOOYHOE €€ MpPUMEHEHHE — B BOCHHOM
JieJie J1a, BIPOYEM, U BO BCEX HAyKaX — JUJIS JIYUILIETrO UX YCBOCHHUS: Mbl BEJIb 3HAEM,
Kakass OECKOHEUYHas pa3HUIla CYIIECTBYET MEXAY YEIOBEKOM TMPUYACTHBIM K
F€OMETPUM W HENPHUYACTHBIMY». [[JI 3TOro y4uTeNnt0 peKOMEHIYEeTCs MOoJI0upaTh
3a7]a4M  NPAKTHYECKOrO  XapakTepa [Jid pacCMaTPpUBAEMBIX TEM, YUHUTh
o0y4Jarolmuxcs CTPOUTh MATEeMaTUYECKUE MOJICNId PEAbHBIX KU3HEHHBIX
CUTYyallMii, MPOBOJUTH BBIUMCIEHUS W OLEHUBATh AJEKBATHOCTh IOJYYEHHOTO
pe3ysbrata. KpaitHe Ba)XHO NOAYEPKUBATH CBSI3U T'€OMETPUHU C APYTUMU
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npeaMeTaMy, MOTUBUPOBAThH UCIIOJIB30BaTh OMPENICICHUS] TEOMETPUUECKUX PUryp
U TOHATHUM, JTEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUN B (U3HUKE U
TEXHUKE. DTU CBSI3U HauOosiee SIPKO BUJIHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue CcooTHoWIeHUsA», «Meron koopauHat» u «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo ywyeO6Homy mmiany B /—10 kmaccax u3ywaeTcs y4eOHBIM Kypc
«["eomeTpus», KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3J/iebl COAEPIKAHUS:
«['eomerpuueckue @urypsl U UX CcBOWCTBay, «VI3MepeHue reoMeTpuiYecKux
BEIMYMH», a Takke «JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH», «BeKkTopbl»,
«/IBmxxenus miuockoctu» U «IIpeodpa3oBaHus mo100U.

Y4eOHbI TUTAH MpeaycMaTpUBaeT H3yUYeHHE TeOMETpUM Ha 0a30BOM
YpOBHE, UCXO/Isl U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM rojy. Bcero 272 yaca
3a 4eThIpe rojJ1a O0yUeHHs.

Copep)xaHue yyebHoro kypca (no rogam obyueHus)

7 kaacc

HauanbHbie moHATHS TeomeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. YTOJI.
Buner yrios. BeprukanbHble u cMexHble yribl. buccexkrtpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIEHAUKYISAPHOCTD IIPSAMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
[IprmMepsl CUMMETPUN B OKPYKAIOIIEM MUPE.

OCHOBHBIE ITOCTPOECHUS C TOMOILBIO HUPKYJIS U JTUHEUKHU.

Tpeyronsnuk.  BwicoTta, Meamana, OuccekTpuca, HUX  CBOWMCTBa.
PaBHOOE 1peHHBIN 151 PaBHOCTOPOHHUH TPEYTOJbHUKMU. HepagenctBo
TPEyroJIbHUKA.

CoiicTBa W TpU3HAKK PABHOOEAPEHHOTO TpeyrojbHHKA. lIpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CoiicTBa ¥ TOpU3HAKKM MapauiebHBIX MpsAMbIX. CyMma  yIJioB
TpeyroJibHuKa. BHENIHME yriipl TpEyroJbpHUKA.

[IpssMoyronbHbIld  TpeyroibHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKa,  MNpPOBEAEHHOW K  runoreHyse.  [IpusHakwm paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTONIBHUKOB. [IpsiMOYyTONbHBIN TpeyroasHuK ¢ yriom B 30°.

HepaBeHcTBa B reoMerpuu: HEpPaBEHCTBO TPEYTOJIBHHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OobllieM yriie U OOJBIIeH CTOpOHE TPEYroJbHUKA.
[leprieHAMKYIISIp 1 HAKIIOHHAS.

I'eomerpuueckoe mecTto TOueK. buccexkrpuca yriia W CEpeAWHHBIN
MEPIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh U Kpyr, XopJla W JuaMeTp, HUX CcBoMcTBa. B3aummHoe
PacMoJIOKEHHE OKPYKHOCTH M mpsiMor. KacatenbHas u cexymias K OKPY>KHOCTH.
OKpyXHOCTh, BIIMCaHHasT B yroJ. BnucaHHas W ONHCaHHAs OKPY>KHOCTH
TPEYroJIbHUKA.

8 kiace
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YeteipéxyronbHuku. Ilapamienorpamm, ero npu3Haku U cBoMcTBa. YacTHbIe
Clly4yad MapajuiesiorpaMMoB (MPSAMOYTOJILHUK, pOMO, KBaapaTr), UX MPU3HAKUA U
cBoiictBa. Tpameuwusi, paBHOOOKas Tpamenusi, €€ CBOICTBA M MPHU3HAKH.
IIpssmoyronbHas Tpanenus.

Meton yaBoeHus MeauaHsbl. LleHTpabHas CUMMETpHUSL.

Teopema @aneca u Teopema O MPONOPIUOHAIBHBIX OTpe3kax. CpeaHue
JIMHWW TPEYTOJbHUKA U Tpaneunu. LIeHTp macc TpeyrojbHUKA.

[TogoOue TtpeyroabHuKoB, kodpdunreHT nomodusa. I[lpuzHaku momoOus
TpeYroJbHUKOB. [IpuMeHeHne noao0us Npyu pelIeHuU NPaKTHUYECKUX 3a1ay.

CaoiicTBa miomaaed reomerpuyeckux ¢uryp. PopMynsl s IUIOUIAAH
TpeyrojibHUKa, TNapajuiesorpamMma, pom6a u Tpanenud. OTHOILIEHUE IUIoIaaeH
NOJTIOOHBIX QUTYD.

Brluncnenne miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemeHun
NPaKTUYECKUX 3a/]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro YIJIa MPSMOYTOJBbHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTrpudeckue ¢GyHKIUUA
yrioB B 30°, 45° u 60°.

BrnucanHble U IIEHTpalbHBIE YIJIbI, YrOJl MEXKIy KacaTeIbHOW U XOPAOM.
Yrnel  Mexay XopAamMu M CEeKyIUMMHM. BriucaHHble U OINKCAaHHbBIE
YEeTBIPEXYTOJIBHUKU. B3auMHoOe pacnonoxeHue ABYyX OKpyxHocTtell. Kacanwue
okpyxHocTei. OO1ue KacaTeabHbIe K IBYyM OKPY>KHOCTSIM.

9 knacc

Cunyc, xocunyc, Tanrenc yriaoB ot 0O mgo 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYIIbI IPUBEICHHUS.

Pemiennie TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienre mnpakTUyeCKUX 3aad C KCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moaoo6us. [logo6me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNpoOU3BENEHUU OTPE3KOB XOpH, TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB CEKYIMX, TEOPEMA O KBAIPaTe KACaTEIbHOM.

Bektop, anmHa (MOmydb)  BEKTOpa, COHANpaBIEHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HANpABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJa BeKTopaMu. Pa3iokeHue BeKTopa MO JBYM
HEKoJUTMHeapHbIM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE MNpOU3BEJICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUSI IJIUH U YTJIOB.

10 knacc.

JIlekapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y PABHEHUS MPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJBHUKH. JlmnHa OKpykHOCTH. ['pamycHas wu
paauaHHas Mepa yrja, BBIUMCICHHME IJIMH Iy OKpyxHocTeil. Ilnomans kpyra,
CEKTOpa, CErMEHTA.
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JIBW>KEHUs  IUIOCKOCTU U BHYTPEHHUE CUMMETpUHN buryp
(anemenTapuble npeacrasienus). [lapannensHeiil nepenoc. IloBopor.

IloBTOpenune marepuasna Kypca reomerpuu 7-9. IloaroroBka k caaue
I'BD u OI'2.

Tpeyronpnuk.  BeicoTa, MeauaHa, OuccekTpuca, HMX  CBOMCTBa.
PaBHOOEAPEHHBIN 1 PABHOCTOPOHHUMN TPEYTOJbHUKH.

CBolicTBa U NMPU3HAKK PaBHOOEPEHHOI'O TPEYTOJIbHUKA.

[Ipr3Haky paBeHCTBA TPEYrOJIbHUKOB.

CBoiicTBa U NMPU3HAKU NMAPAIIIENBHBIX MPSMBIX.

CyMMma yrioB TpeyrojibHUKa. BHENTHUE yribl TPEYroJbHUKA.

IIpsamoyronbHblii  TpeyronabHUK. [IpU3HakM paBeHCTBA MPAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsMOYTONBHBINA TPEyroabHUK ¢ yriaom B 30°.

CpenHuEe TUHUN TPEYTOIBHUKA U TPANEIUU.

[lonobue TpeyronabHUKOB, Koddduirent nogodus. [Ipusznaku nogodus
TPEYTrOJIbHUKOB.

dopmynbl AN IUIOMIAAM TPEYrojibHUKA, MapajuiesiorpamMmma, pomba u
Tparenuu.

Brruncnenue mioniaaen TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema ITudaropa.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO YIJIa IPSIMOYTOJBHOTO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUrOHOMETpUYECKUE (PYHKIMU
yraoB B 30°, 45° u 60°.

BrnucanHble U IIEHTpaJbHBIE YIJIbI, YrOJl MEXIY KacaTeIbHOU U XOPAOM.
Yrisl  Mexay ~XOopAamMu M CeKyIlMMM. BrnucaHHble UM ONHCAaHHBIC
YETBIPEXYTOJIbHUKH.

Pewienne tpeyroiabHUKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB.

MnaHnpyemblie npeagMeTHbIE pe3ybTaTbl 0OCBOEHUA pabouenporpaMmmbl
Kypca (no ropam obyueHusn)

OcBoenne yueOHOTO Kypca «l'eoMerpusi» Ha YpOBHE OCHOBHOI'O OOIIETO
O6paBOBaHI/I${ JOJI2KHO 06GCH6‘{I/IBaTB AJOCTHMKCHHC CIICAYIOMIHNX IIPCIAMCTHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB:

7 KJIacc

Pacrio3HaBaTh H3yueHHBIE TEOMETpHUECKHE QUTYPBI, OMPENCTITh HX
B3aMMHOE PaCIOJIOKEHHE, M300paxkaTh T€OMETPUYECKUE (DUTYPHI; BBITIOIHSATH
YCPTCXKU II0 YCIOBHIO 3aJavM. HSMepHTB J'II/IHGﬁHI:IC N YIJOBBIC BCJIMYHWHBI.
PeHIaTB 3aJa49M Ha BbIYMCJIICHHUC JJIMH OTPC3KOB K BCJINYHUH YIJIOB.

Jlenate rpyOyr0 OICHKY JIMHEWHBIX M YTJIOBBIX BEJMYMH TMPEAMETOB B
peaNbHON JKHU3HHU, Pa3MEpPOB MPHUPOIAHBIX OOBEKTOB. PazmmuaTh pasMepbl ITHUX
00BEKTOB M0 MOPSAAKY BETHYHUHEI.

CTpouTh 4epTEXKU K TECOMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCsd MpPU3HAKAMHU PABEHCTBA TPEYTrOJIbHHUKOB, HCMOJIb30BaTh
MIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1a4.
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IIpoBoauTh JIOTHYECKUE paccyXaeHus C WCIIOJIb30BaHUEM
TEOMETPUYECKUX TEOPEM.

[lonp30BaThCsA NMPU3HAKAMH PABEHCTBA IMPAMOYIOJBHBIX TPEYTIOJbHHKOB,
CBOMCTBOM  MEJWaHbl, IMPOBEAEHHOW K THUIOTEHY3€ IPAMOYIOJIBHOTO
TPEYTrOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a1a4.

OnpenensaTe napaJIeaIbHOCTh NPSIMBIX € MOMOIIBIO YIUVIOB, KOTOpBIE
oOpa3yeT ¢ HUMHU cekymas. OnpeaensTb NapajieIbHOCTh MPSIMBIX C MOMOIIbIO
PaBEHCTBA PACCTOAHUMN OT TOYEK OJHOU MPSIMOM 10 TOYEK APYTOU MPSIMOM.

Pemath 3aaun Ha KieTyaTon Oymare.

[IpoBOANTEL BHIYHUCICHUS W HAXOJUTh YUCIOBbIE M OYKBEHHBIE 3HAUCHUS
YyIJOB B TEOMETPUYECKHX 3ajladaX C MHCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOT'OYTOJIBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECEYEHNN JIBYX MApaJUIENbHBIX NPAMBIX ceKyuled. Pemars mpakthueckue
3a/1a4M Ha HAXO0XKJIECHUE YTIIOB.

Branerp moHATHEM TreOMETPUYECKOTO MECTa TOYEK. YMETh OINPEIEIATh
OMCCeKTpHCY yIJIa M CEpPeIMHHBIH TMEepPIeHIUKYISIp K OTpPe3Ky Kak
F€OMETPUYECKNE MECTA TOUEK.

@opMyIUpOBaTh ONPENECIEHUS OKPYKHOCTH U KPyra, XOpAbl U AHAMETpa
OKPYXKHOCTHU, TOJIb30BaThCSI UX CBOMCTBAMU. YMETh NMPUMEHSTh 3TH CBOMCTBA
[P PELICHUH 3a]1a4.

BiianeTp noHATHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHtp. [lombp3oBaThcs QakTamMu O TOM, YTO OUCCEKTPUCHI YIIIOB
TPEYroJIbHUKA IIEPECEKATCs B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
IIEPIICHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OAHON TOUKE.

BiianeTs nmoHATHEM KacaTelbHON K OKPYXKHOCTH, I0JIb30BaThCSI TEOPEMOM
O IMEpPIEHAUKYJSIPHOCTH KacaTeabHOW M paguyca, MNPOBEAEHHOTO K TOYKE
KAaCaHUsl.

[Tonp30BaTbCs  OPOCTEHMIIMMM  T'€OMETPUYECKHMMH  HEPABEHCTBAMU,
IIOHUMATh UX MTPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHHUS C OMOIIBIO LIUPKYJIS
Y JIMHEVKH.

8 kiacce

PacnoznaBath OCHOBHBIE BHJbBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,
IIOJIb30BATHCS UX CBOMCTBAMU IPU PEUICHUN F'€OMETPUYECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOUKU MEPECECUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B pelICHUH 3a/ay.

Bianetp mnoOHATMEM CpeIHENM JIMHUM TPEYrOJIbHUKA W TpalleluH,
IIPUMEHATh X CBOMCTBA MPHU PELICHUH F€OMETpPUYECKUX 3anad. [lomp3oBaThCs
teopemort Daneca u TeOpeMON O MPONOPLUOHAIBHBIX OTPE3KAX, MPUMEHSTH UX
JUISL PELICHUS TPAKTUYECKUX -3a/1a4.

[IpuMeHsT,  TpU3HAKKM  MOJOOMST  TPEYrOJABHUKOB B PEUICHUU
r€OMETPUYECKUX 3a7a4.

[Tons3oBatbest Teopemoit Iludaropa s perieHuss reoOMETPUYECKUX U
MpakTudeckux 3agad. CTpOUTh MAaTEMaTUUYECKYI0 MOJEIb B MPAKTUYECKUX
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3a/layax, CaMOCTOSITENIBHO JIeJaTh 4YepTEX M HaXOAUTh COOTBETCTBYIOIIUE
JUTUHBI.

Bnagets mNOHATHSMU CHHYCa, KOCHMHyCa W TaHI€Hca OCTpPOro yria
MPSIMOYTOJILHOTO TpeyrojibHUKa. [10Jb30BaThCA STUMU MOHATUAMU ISl PEIICHUS
NPAKTUYECKUX 3a]ad.

Boruncnsate  (paznuyHBIMU  crlOCOOaMM) IJIONIAAb TPEYroJdbHUKA W
VIO MHOTOYroJibHbIX  ¢uryp  (monb3ysich, TIJA€  HE0OXOauMO,
KaJIbKYJISITOpOM). [IpuMEeHATh MOJydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a9ax.

BnageTs MOHATHSMM BOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIOJb30BAaTh
TEOPEMbl O BIIMCAHHBIX YIJIaX, yriax MexXay XopAamu (CeKyIIMMH) U Yriie
MEX/1y KacaTeIbHOW U XOpO0i MPHU PEelIeHUH FTeOMETPUUYECKUX 3a/1a4.

Brnanerp moHATHEM  ONHMCAHHOTO  YETBIPEXYTOJbHUKA,  MPUMEHSTH
CBOICTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA TP PELICHUH 3a/1a4.

[IpuMeHsTh MONTyYeHHbIC 3HAHUS Ha TIPAKTUKE — CTPOUTH MaTEMAaTHYECKUE
MOJENW I 3aJlad  peajbHOM KU3HM U MPOBOJUTH COOTBETCTBYIOIINE
BBIYHMCJICHUS C TMPUMEHEHUEM TMOA00Us W TPUTOHOMETpUU (TIOJIB3YSCh, TJIC
HEO0OXO0JIMMO, KaJbKYJISITOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAaXOAUTh C HX
MOMOIIBI0 PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJILHOTO TPEYroibHUKA («pelieHne
OPSAMOYTOJIBHBIX TpPEYroJbHUKOBY). HaxoauTe (C MHOMOIIBIO KalbKyJIsATOPA)
JUTMHBI ¥ YTJIBI 111 HETAOJIMYHBIX 3HAUCHH .

[Tonw30BaThCs dbopmymnamu MIPUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JUISl HAXOXIECHUS COOTHOLICHHM MEXIY
TPUTOHOMETPUYECKUMHU BEJTMYHHAMMU.

Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKICHUS
Pa3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY ), IPUMEHSATh
UX [PU PEUICHUH T€OMETPUUYECKHUX 3a/1a4.

Brnagets mnonsTHsMU TpeoOpa3oBaHUs MOAOOWSA, COOTBETCTBEHHBIX
37eMeHTOB  MoAo0HBIX  ¢uryp. Ilomp3oBaTbess  CBOMCTBAMHU — TOA0OHUS
IPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCIATD JJIMHBI U HAXOAUTH YTIIbI y TTOJTOOHBIX
¢uryp. IlpumeHsTh CcBOHCTBa TOMOOMS B MPAKTHUYECKHX 3a7adax. YMETh
IPUBOJUTH MIPUMEPHI TTOTIOOHBIX GUTYP B OKPY’KAIOIIIEM MHUPE.

[lonp30BaThC TEOpeMaMH O IPOU3BEIECHHUU OTPE3KOB  XOpA, O
IPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCsl BEKTOPaMU, TOHUMATh UX T€OMETPUUECKUN U (PU3UUECKUN

CMBICJI, TPUMEHATh UX B PEUICHUU F'€OMETPUUECKUX U (PU3MUECKUX 3ajad.
[IpuMeHsTh CKaIpHOE TPOU3BEICHUE BEKTOPOB JJIsl HAXOKEHUS ITTMH U YTJIO0B.

[Tonb30BaThCs METOOM KOOPJAMHAT HA IUIOCKOCTH, HPUMEHSATH €ro B
pEeUIEHNH TeOMETPUYECKUX U MPAKTUUECKUX 3a/1au.

10 knacc

Brnaners NOHATUSMU TPABUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPYKHOCTH,
JUTMHBI yTU OKPY>KHOCTH W PaJIMAHHOW MEpHI yIiia, yMETh BBIUUCIATH ILIOMIAAb
Kpyra u ero yacteid. [I[puMeHsITh moJy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.
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Haxoaute ocu (MM LEHTPBI) CUMMETpUU (UTYp, TPUMEHSTHh TBUKEHUS
IIJIOCKOCTH B IPOCTEUIIUX CIydasiX.

[IpyMeHsTh Moy4eHHbIE 3HAaHUS HA TPAKTUKE — CTPOUTh MAaTEMaTHUECKUE
MOJAENU IS 3aJad pPEaJbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME
BBIUMCIEHUS C NPUMEHEHHEM MoJ00Hus U TPUTOHOMETPUYECKUX (PYHKUUN
(MONB3YSICh, T/I€ HEOOXOAUMO, KaJTbKYJISITOPOM).

[lonb3oBaThCs MpU3HAKAMHU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
PU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEILICHUH 3a/1a4.

[IpoBoauTh JIOTUYECKUE paccyXaeHus C HCIIOJIb30BaHUEM
reOMETPUUYECKUX TEOPEM.

[Tonb3oBaThCs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIMaHbl, TNPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJbHOIO
TPEYroJibHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenensath MNapajuIebHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE
o0pa3yeT ¢ HUMH CEeKyIlas.

PemaTh 3a1aun Ha kieTyaTon Oymare.

[TpoBOAUTH BHIUMCICHUS U HAXOAUTH YUCIIOBbIE M OYKBEHHBbIC 3HAYCHUS
yIJIOB B TEOMETPUYECKUMX 3ajJadyax C UCIHOJb30BaHMEM CYMMBI YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpHU
NEPECeUCHUN JBYX NapajuleNIbHbIX MPSAMBIX cekyuled. Pemarth mpakTtudeckue
3a/1auu Ha HaXO0XKJICHUE YTJIOB.

Bnagete mNoHATMEM CpelHEN JIMHUM TPEYTroJbHUKA W Tpalenuw,
IPUMEHATH UX CBOMCTBA IIPU PEIICHUN F€OMETPUYECKUX 3aa4.

[IpuMeHATh  mOpU3HAKM  NOAOOMSI  TPEYroJbHUKOB B pEIICHUHU
reOMETPUYECKHUX 3a1au.

[Tonms3oBathess Teopemoit Iludaropa s pemieHUss TEOMETPUYECKUX H
IPAKTUYECKUX 3a]ad.

Brnagete NOHATHSAMU CHHYCA, KOCHMHyCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYrojibHUKA. 1101630BaThCsl STUMM NOHATUAMU JUISI PELLICHUS
NPAKTUYECKUX 3a7ad.

Bbruucnsate  (pasnuyHbIME - coco0aMM) IUIOWAAb TPEYroJbHUKA U
IUIOIIAM  MHOTOYTOJNIBHBIX  (uryp  (momw3ysich, TIA€  HE0OXOauMO,
KaJbKyJIATOpOM). [IpUMEHATH MMOyYEeHHbIE YMEHHUS B IPAKTUYECKHUX 3a/1a4ax.

BnageTe MOHATHSAMU BIOMCAaHHOTO W LEHTPAJIbHOIO Yrja, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX yIiax.

[Tonp30BaThECA dopmynamu IPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXAECTBOM [UISl HAXOXACHUS COOTHOLIEHHH MEXIY
TPUTOHOMETPUYECKUMH BEITMUYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HaxXOXIACHUS
Pa3IUYHBIX IEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIbHUKOB)), IPUMEHSTH
UX [IPU PEIICHUH F€OMETPUYECKUX 3a/1ay.
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TeMaTUueckoe NJIaHMpoBaHMe y4ebHOoro Kypca

(IT0 TOJIAM OBYUYEHMUST)

7 kjaacc (He MeHee 68 1)

Ha3Banmue
pasjaesa (TeMbl)
Kypca (4uciao

OcHoBHOE CoaepiKaHue

OcHoBHbBIE BHIbI JIeSITEJILHOCTH oﬁyqamumxm

BCJIMYMH, BBIYHUCICHUC OTPE3KOB
n

YTJIOB.

Ilepumerp u miomans ¢uryp,
COCTaBJIEHHBIX u3
PSIMOYT OJIbHUKOB

4acoB)
IIpocreiimme [Ipocreiime  reomerpuueckre [@OPMYJMPOBATH OCHOBHBIE IOHATHS U OTIPEICICHUS.
O0OBEKTHI: TOYKH, MpsIMBIE, P
acno3HaBaTh M3yYEHHBIE TEOMETPUYECKUE (UTYPHI, OMpeNaesiTb UX B3aUMHOE
reomerputeckue Jydd ® YIJIBI, MHOTOYTOJIbHUK, yi p" (urypet, ompen
pAcIoOKeHHEe, BBIMOJHATHL YEPTEX 10  YCJIOBHIO 3amadv  (MPU  HATHYHUH
dburype JIOMaHasl.
BO3MOYKHOCTH).
. CMexHBIE W BEPTUKAIHHBIC
1 HX CBOMCTEA. yTITEI [IpoBoaAMTH TMPOCTEHIIME TOCTPOCHHUS C TOMOIIBIO IUPKYJIS W JUHEUKH (TIpH
Wsmepenue HaJTUYHH BO3MOYKHOCTH).
PaboTta c MPOCTEHIITIMH .
eOMEeTPHYECKHX | uepTeaMH. N3mepATh JIMHEIHBIE W YIJIOBBIE BEJIMYMHBI F€OMETPUYECKMX M IMPAKTUYECKHUX
00BEKTOB.
BeJIMYMH N3mepenue JIMHENHBIX u
YTIIOBBIX OnpeaensiTh «Ha I71a3» pa3Mepbl peaJbHbIX 00BEKTOB, MPOBOAUTH IPYOYIO OLIEHKY
(14 9) X pa3sMepOB.

Pemath 331241 HA BEIUMCIICHUE JIUH OTPE3KOB 1 BCJIMYUH YI'JIOB.
PemaTh 3a1aun Ha B3aMMHOE PacCIIOJIOKCHUEC T'COMCTPHUUCCKUX CI)I/Ipr
BbIYMCJIATh JIHHCHHBIC u

IIpoBoauTh KiIaccuuUKaUoo  YIJoOB, YIJI0BbIE

BCJIMYMHEBI, MIPOBOAUTDL H606XO):[I/IMLIG JAO0Ka3aTCIIbHBIC pACCYKACHU.

3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTUS T€OMETPUN
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TpeyrojbHuku

(22 9)

[TonsaTHE 0 paBHBIX
TPEYrOJIbHUKAX W IIEPBUYHBIC
[IPEICTaBICHUA O  DPaBHBIX

(koHTpysHTHBIX) ¢urypax. Tpu

[pU3HaKa paBeHCTBA
TPEYrOJIbHUKOB.

[Ipu3Haku paBeHCTBA
[IPSIMOYTOJIbHBIX

TPEYrOJIbHUKOB. CBoiicTBO
MeaHbl MPSIMOYTOJIBHOTO
TpPEeYroJbHUKA.

PaBHOOEIpeHHbBIE "

PAaBHOCTOPOHHHE TPEYrOJIbHUKH.

[Ipu3Haku u CBOMCTBA
[paBHOOEPEHHOTO
TPEeYroJbHUKA.

[IpotuB  OoJiblield  CTOPOHBI

TPEYroJbHUKA JIEKUT OOJIBIINI
yroJi. [IpocTelinme HepaBeHCTBA

B reomerpur. HepaBeHCTBO
TPEYroJIbHUKA. HepagsenctBo
JIOMaHOM.

[IpsAMOYrOIBHBINA TPEYTOJBHUK C
yriom B 30°.

HepBLIe IOHATHA )
J0Ka3aTCJIbCTBAX B TCOMCTPUU

PacnozHaBaTh mapbl paBHBIX TPEYrOJBHUKOB Ha TOTOBBIX uepTekax (C yKazaHUEM

[IPU3HAKOB).
BbiBoauTh cieacTBUsi  (PaBEHCTB  COOTBETCTBYIOIIMX — 3JEMEHTOB) M3  PAaBEHCTB
TPEyroJbHUKOB.

DopMy/JIHPOBATH ONPEICICHHUS: OCTPOYTOJIBHOTO, TYIOYIOJIBHOTO, MPSIMOYTOJIBHOTO,
[paBHOOEIPEHHOTO, PAaBHOCTOPOHHETO TPEYrOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIUAHBI
TPEYTOJIbHUKA; CEPEIMHHOTO NEPIIEHANKYIISIpa OTPE3Ka; IepUMeTpa TPEYroJIbHUKA.

@dopmyIMpoOBaTh CBONCTBA U MPU3HAKU PaBHOOEIPEHHOIO TPEYroJIbHUKA.

Crpouth uepTexu (MpU HAIUYUU BO3MOXKHOCTH), pellaTh 3aJa4d C IOMOIIBIO
HAaXOKJICHUS PABHBIX TPEYrOJIbHUKOB.

[IpuMeHSITH IPU3HAKK PABEHCTBA MPSIMOYTOJIbHBIX TPEYTrOJILHUKOB B 3a/1a4ax.
Hcnoab3oBaTh UPPOBBIE PECYPCHI AJIS HCCAEA0BAHMSA CBOWCTB U3y4yaeMbIX QUTYD.

3HAKOMUTBCH C MCTOPUEN PAa3BUTHS T€OMETPUH
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Mapasienbubie  [[lapaiensHble  npsmble, ux ((POPMYJIHPOBATH MOHSITHE [TAPAIUICIBHBIX IIPSIMbIX, HAXOAUTH MPAKTHYCCKUC TIPUMEPBL.
npsiMple,  cymma [CBoMcTBa, [IaTelii  mocrynar .
M3yuaTh CBOWCTBA YIJIOB, OOpA30BaHHBIX IPH IMEPECCUYCHUU MMAPAUIETbHBIX MPSMBIX
YIJ10B Epkimma. Hakpect nexaiiue, 5
CEKYIIEH.
TPeyroibHUKA COOTBETCTBEHHBIE u
(14 v) OAHOCTOPOHHHC YUIBL [TpoBoauTh A0KA3aTEJNbCTBA NAPAICIBHOCTH JBYX IPSIMBIX C MOMOIIBIO YIJIOB,
(06pazoBannbie IPA|o6pa3oBaHHbIX NPU TIEPECEUEHNUH ITUX NPIMBIX TPETHEH HPSIMON. BBIYHMCIATH CyMMYy
[1CPCCCICHIN MapaJICIIBHbIX - |y 110p TpeyrosibHUKA B MHOTOYTOJIBHUKA.
MPSIMBIX CEKYIIEH ).
HaxoauTh 4YuciIOBbie M OYKBEHHBIE 3HAYEHHS YIJIOB B TEOMETPHYECKHX 3ajlauax C
[IpusHaK TApAILIEABLHOCTH ;o110 1530 BaHEEM TEOPEM O CyMME YTIIOB TPEYTOIGHUKA ¥ MHOTOYTOIbHHUKA.
NpSAMBIX ~ Yepe3  PaBEHCTBO
paCCTOSIHI/Iﬁ OT TOYEK 0)11—101}'[ 3HaKOMI/ITbCﬂCl/ICTOp]/leI71 pa3BUTHA TCOMCTPHUHU
MPSIMOM 10 BTOPOU MPSIMOM.
CymMa yrioB TpeyroJibHUKA U
MHOTOYTOJIbHHUKA.
BHelHue yribl TpeyroibHuKa
OKpYKHOCTD 1 |OKpYXHOCTB, XOPIIBI i |(@opMyIHpPOBATh OMpe/eIeHHsI: OKPY)KHOCTH, XOpIbI, JMaMeTpa M KacaTelbHOH K
KpYT. MaMETpBI, UX CBOMCTBA. |[OKPY)KHOCTH.
KacarenbHas K  OKPYXKHOCTH. .
I'eomeTpuyecKune M3yuaTh uX CBOWCTBA, MPH3HAKH, CTPOMTHh YCPTEK(MPU HAIUYMHA BO3MOKHOCTH).
OKpY>KHOCTb, BIIMCAHHAS B YIOJL. -
MOCTPOEHHSI CCJ1eI0BaTh, B TOM YKCIIC HCIOJIb3Ys HH(POBBIE PeCyPChl: OKPYKHOCTD, BIIMCAHHYIO B
P [Touarue o 'MT, npumeHnenue B A ’ vy unpp pecyp Py ’ o
0JI; IIEHTP OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX.
(14 ) 3a1avax. buccekrpuca p [HO HEHTP OXpYX ’ yroi p p
CCPCIMHHBIA - HCPICHAUKYIAD [ cnonb3oBaTh mMeron I'MT s 10Ka3arelbCcTBa TEOPEM O IEPECEYEHUU OUCCEKTPUC
KaK — TCOMCTPUICCKUC  MCECTA o TpeyrosibHMKa M CEPEJAMHHBIX MEPIEHIUKY/IIPOB K CTOPOHAM TPEYroJbHUKA C
TOYEK.

OKpY»KHOCTb, OIIMCAHHAsl OKOJIO
Brmcannasgs B
TPEYrOJIbHUK OKPYKHOCTb.

TPEYrOJIbHUKA.

nomoltbio [ MT.

OBJ'[aIIEBaTb NMOHSITUAMM BIIMCAaHHOW M OIMCAHHOM OKPY)KHOCTGIZ TPEYroJIbHUKA,
HAaX0AUTb HEHTPHI OTUX OKPY)I(HOCTGP'I.

PemiaTh OCHOBHBIE 3aJa4YHd Ha IOCTPOEHHUE. YyIja, paBHOTO AJAHHOMY, CEPCAWHHOTO
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[Ipocreiime 3a7a4u Ha

MepHeHANKYIIApa JaHHOTO OTpe3Ka; MNpsAMOHM, NPOXOJsIIed uepe3 JaHHYI0 TOYKY U

[IOCTPOECHHE NEPIEHIUKYIAPHON JaHHON NpsAMOMN; OMCCEKTPUCHI AAHHOTO YIJIA; TPEYroJIbHUKOB IIO
[PA3JIMYHBIM JIEMEHTaM.
3HAKOMMTBCS € MCTOPHUEH Pa3BUTUS TEOMETPUN
IloBTOpEHUE, [loBTOpEeHne u 00001eHne PemaTh 3a1auM Ha OBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U MEX]Y Pa3IMYHBIMU YacTSIMHU
0000IIeHEe OCHOBHLIX OHITUH U METOJIOB Kypca
Kypca
3HAHUH
/ xi1acca
(4 1)
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8 ki1acc (He MeHee 68 u)

Ha3Banue pa3gena
(TeMBbI) Kypca
(4uci10 4acoB)

OcHoBHOE CoaepiKaHue

OcHOBHbBIE BH/IbI 1€ATC/IBHOCTH oﬁyqammnxcﬂ

YeThbIpEXyroabHu-
KH

(12 g)

[Tapannenorpamm, ero npu3HaKu

1 cBoiicTBa. YacTHele ciydau

[apajuieorpaMMoB
(IpSAMOYTOJIbHUK, pomo,
KBajpaT), WX [pHU3HAKU U

cBoiicTBa. Tpanenus. PaBHoOoKas
U IIPAMOYIOJIbHAS TPAIICIUH.

YV 1Boenmne MeIHaHbL.

[{eHTpanbHast CHMMETpUs

N300paxkaTth M HAXOAMThb Ha 4YepTekaxX 4YETHIPEXYrOJbHUKH pa3HbIX BUIOB M HX
DJIEMEHTHI.

DopMy/IMPOBATh ONpeeIeHusI: TapajuleIorpamMMa, NPsIMOYroJIbHUKA, poM0Oa, KBaapara,
Tparneuny, paBHOOOKOH Tparenuu, NpsiMOyTroIbHON Tparenuy.

I[OKaZ}l)IBaTI) U HUCIOJb30BaTh IIPpH PpeEHICHUU 3aaad IpPU3HAKU U CBOICTBA:

napajjiesorpaMMa, psIMOyroJibHUuKa, poM0a, KBajipara, Tpaneluy, paBHOOOKON TpameruH,
MIPSIMOYTOJIBHOW Tpanenuu.

[IpuMeHSITH METO/I YIBOCHUSI MEIUAHbI TPEYT OJIbHHUKA.
Hcnonab3oBaTh UPPOBBIE PECYPCHI TSI HCCIIEIOBAHUS CBOMCTB M3ydaeMbIX (DUTYD.

3HAKOMUTBLCA C MCTOPUEN PAa3BUTHS T€OMETPUH

Teopema ®aseca
U TeopeMa 0
NMPONOPUUOHATbH
bIX oTpe3Kax,
MO00HBIE

TPEeYrojbHUKH

(15 g)

Teopema @aneca U TeopemMa o
[POMOPLIMOHAIBHBIX OTPE3KAX.

CpenHsisi JIUHUSL TPEYroJibHUKA.
Tpanenus, €€ cpenHsis JINHUSL.

[IponoprroHanbHbIE
[MOCTPOCHUE

OTpPE3KH,
YeTBEPTOTO
[IPOIOPLMOHAIIBHOIO OTPE3KA.

CpolicTBa  ILIeHTpa  MacCc B

TPEYrOJIbHUKE.

[IpoBOAMTH MOCTPOEHHUS] C MOMOIIBIO LUPKYIS U JTUHEHKH C UCHOJIb30BAHHE TEOPEMbI
Daseca TEOpPEMbl O  MPOMOPLHUOHAIBHBIX  OTpPE3KaX, CTPOMTb  YETBEPTHIHA
MPONOPLUUOHAIIBHBIN OTPE30K (IIPU HATMYUU BO3MOKHOCTH).

u

HpOBOIII/ITI) A0Ka3aTeJbCTBO TOro, 4TO0 MEAUaHbl TPCYTrOJIbHHUKA IIEPECCKAIOTCA B OHHOﬁ
TOYKEC, 1 HAXOJAUTDb CBA3b C LICHTPOM MacCC, HAXOJAUTHb OTHOIICHHUEC, B KOTOPOM MCIAMAHBI
JICIIATCA TOYKOH UX epe CCUCHUs.

Haxoauth HO,Z[O6H]':>I€ TPECYTOJIbHUKU Ha T'OTOBBIX qCpTeKax C YKa3aHuem

COOTBCTCTBYIOIINX NPU3HAKOB HO,Z[O6I/I$[.

PemaTh 3aga4ym Ha HO)IO6HLIC TPEYTrOJIbHUKHU C TIOMOIIBIO CaMOCTOATCIIBHOT'O ITOCTPOCHUA
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[lonoOHble TpeyroJbHUKH. Tpu

MpU3HaKa no100ust
TpeyroinbHuKoB.  I[IpakTuueckoe
IIPUMEHEHHE

uepTexe (Mpu HATMYUU BO3MOKHOCTH) U HAXOXKJICHHS T0I0OHBIX TPEYTrOJIbHUKOB.
IIpoBoAMTH TOKA3aTENbCTBA C UCIOJI30BAaHUEM MPU3HAKOB MOJ00MS.

Jloka3pIBaTh TpY MpU3HAKA 000U TPEYTrOJIHLHUKOB.

[IpuMeHSITH NOJTy4YEeHHBIE 3HAHUS MTPU PEUICHUY T€OMETPUUYECKUX U MPAKTHUECKUX 3a/1a4.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS TEOMETPUN

[Liomans.
Haxo:xnenue
JI0LAAel
TPEyYroJbHUKOB U
MHOT'0YT 0JIbHBIX
¢uryp. Ilnomanu
MoA00HBIX (pUryp

(14 q)

[lonsitTne 06 oOweil Tteopun
TUTOTIIA TH.

DopMyJIbI
TPEYroJbHUKA,
nmapasienorpaMmma. OTHOIIEHUE
IJIONIAZE TPEYroJbHUKOB C
0OII[M OCHOBAaHUEM HJIHA OOLIEH
BBICOTOM.

itic| IUIOII A1

Brraucienue IUIOIIAIE N
CII0KHBIX ¢buryp yepes
pa3z0ueHue Ha YacTM U
TOCTPOEHHE.

[Mnomaau Guryp Ha KIeT4aTou
Oymare.

[Mnomaa mOAOOHBIX  GUTYD.
Brruncnenue 1o ieH.

OByageBaTh NEePBUYHBIMU MNpeACTaBJIeHUsIMH 00 oOmieil Teopun miomand (Mepsl),
¢dopmysmpoBaTh CBOKCTBA IJIOLIA/IN, BBISICHATh MX HArJISIHBIA CMBICIL

BbIBoAUTH (HYOPMYITBI ILTOMIAAN TTApAILIEIIOTPaMMa, TPEYroJIbHHUKA, TPANeH U3 (GopMyITbl
101U TIPSIMOYTOJIbHUKA (KBaapaTa).

BoiBoauTh (GOpMYyIIbI TUIOIIAIM BBIMTYKJIOTO YETHIPEX YroJIbHUKA Yepe3 AUAroHaIu U Yroj
MEX/1y HUMU.

Haxoauths 1uomanyn ¢uryp, n300pak€HHBIX Ha KIET4aTod Oymare, HMCHOJIb30BATh
pa30ueHne Ha 4YacTu U I0OCTpOeHHE (TIPU HATMYUHN BO3MOXKHOCTH).

P336I/IpaTb npuMepbl HCIIOJb30BaHUA BCIIOMOTaTeJIbHOM momaan il pCIICHUA

FCOMETPHYCCKUX 3a7ad.
HaxoauTsp miomaam nogo0HsIx Guryp.
BbIuncasTh TII0MIAIU Pa3IUnIHBIX MHOTOYTOJBHBIX (PUTYD.

PemaTh 3a1a4m Ha IUIOMIATb C MPAKTUYCCKUM COACPIKAHUCM
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3anaun c MIPaKTUYECKUM
conepkanueM. Perienue 3anad ¢
[TOMOIIIBIO MeTo/1a

BCIIOMOTaTSIIFHOM TJIOIIA TN

Teopema
ITudaropa
HayYaJia
TPUTOHOMETPUM

(10 g)

u

Teopema [Mudaropa, ed
TI0Ka3aTeIbCTBO M TNPHMEHCHHE.

O6parnas Teopema [udaropa.

Omnpenenenue
TPUTOHOMETPUUECKUX  (YHKIMH
0CTPOTO yria,
TPUTOHOMETPUYECKUE

COOTHOIIIEHUSI B MPSMOYTOJIHHOM
TPEYTrOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO.
COOTHOIICHUST MEX]Ty CTOPOHAMH
B MPSIMOYTOJTBHBIX
TpPEyroJIbHUKAx ¢ yriamu B 45° u

45°; 30° u 60°

Jloka3biBaTh TeopeMy [Tudaropa, nenosabpb30BaTh e€ B MPAKTUICCKUX BBIYACICHHSIX.

@®opMyIMpOBaTh  ONPEICIECHUS TPUTOHOMETPUUYECKHUX

¢byHKIMI  ocTporo

yria,
NMPOBEPATH UX KOPPEKTHOCTD.

BLIBOJII’ITI) TPUTOHOMCTPUUCCKHUE COOTHOIICHU S B IPSAMOYI'OJIbHOM TPEYT'OJIbHUKE.

Hcciie1oBaTh COOTHOIICHHUS MEKIY CTOPOHAMH B MPSMOYTOJBHBIX TPEYrOJbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnoab3oBath GopMysbl IPUBEACHUS U OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO IS
HAXOXJIEHUS COOTHOIICHUH MEXIy TPUTOHOMETPUUECKUMU (GYHKIUSIMH Pa3IMYHBIX
OCTPBIX YIJIOB.

[IpuMeHSITH [OJTydeHHbIE 3HAHUS U YMEHUS TIPU PEUICHUH MPAKTUYECKUX 3a/1au.

3HAKOMUTBLCA C MCTOPUEN PAa3BUTUS TEOMETPUH
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Y1ibl
OKPYKHOCTH.
Brnucanubie

1 OIMIUCAHHBbIC

JECTbIPEXYIOJILHU-
KH.

KacaTeabHbIe

K OKPY’KHOCTH.

Broucanusie n HCHTpPAJIbHBIC
YTJIBI,

YIOJI MEXKJy KacarellbHOM U
XOPJIOH.

VTIBI MCKOY XopaamMu n
CEKYIIMU.

Brmcannsie nu OITMCAaHHBbIC

YETBIPEXYTOJIBHUKHU, UX ITPU3HAKU
1 cBoicTBa. lIpumenenue stHx

@DopMyIMpPOBaTh OCHOBHBIE OIPEIEIICHHUS, CBSI3aHHBIE C YIJaMu B Kpyre (BIMCaHHBIN
yT0J1, LEHTpaIbHBIN yroJi).

HaxoauTth BrMcaHHBIE YIJIbl, ONMPAIOLIUECS HA OAHY AYTY, BBIYHCJIATH YIJIbl C IOMOLIBIO
TEOpPEMbl O BIMCAHHBIX YIJaX, TEOPEMbl O BIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
LICHTPAJIbHOM YTJIE.

HccnenoBarb, B TOM YHCIE C [OMOLIBIO LU(DPOBBIX pPECYpCOB, BIIMCAHHBIE U

OIIMCAaHHBIE YETBIPEXYIOJIbHUKHY, BBIBOJAMTH UX CBOMNCTBA U IPU3HAKH.

Hcnonb30BaTh 3TH CBOMCTBA U MPU3HAKY [P PEIICHUH 3a7a4

Kacaunue CBOHUCTB
KPY:KHOCTel
OKpYy#KHOCTE [IpU pELICHUA TI'E€OMETPUYECKUX
(13 u) 3a/1a4.
B3anmHoe pacmnoJioxkeHHne ABYX
OKPY>KHOCTEH. Kacanue
OKpPYKHOCTEH
IloBTOpEHUE, [loBTOpEHNE OCHOBHBIX MOHATHN [PemiaTh 3aJa4M Ha NOBTOPEHHUE, WLTIOCTPUPYIOIIUE CBS3U MEXKY Pa3IUYHbIMHU YaCTAMHU

00001IeH e 3HAHMT

(4 4)

"
METO/I0B KypcoB 7 u 8 Kiaccos,

0000111eHrEe 3HAHUNA

Kypca
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9 ky1acc (He MeHee 68 u)

HasBanmue
pa3neJia (TeMbl)

Kypca (41 cjio

OcHoBHOE CoacpiKaHuE

OcHoBHbBIE BHIBI 1eSITEJILHOCTH oﬁyqamumxcﬂ

4acoB)
Tpuronomerpusi. [[lonstue  cuHyca, KocuHyca,@OpMy/JIHpPOBaTh OMNpedeJeHUsl  TPUTOHOMETPUUYECKUX (PYHKIUI TYNbIX U MPSMBIX
TaHr€HCa OCTPOTO Yria, (GOopMyIbIyIIIOB.
Cunyc, KOCHHYC,

TaHreHc yrjaosB ot O

MPUBCOCHUA.

Haxoauth CHUHYC, KOCHMHYC, TAHI'CHC YT'JIOB TPCYTrOJIbHUKA 110 Ta6J'II/IIIaM H 4€pe3

mo 180 rpaaycoB.Omnpenenenue COOTHOIIIEHUS] CTOPOH B TPEYT OJIHHUKE.

DopmyJib TPUTOHOMETPUIECKUX 5

OpHBeTeHER Hcnoab3oBarh GOpMyIbl MPUBEACHUS JUIS BBIYMCICHUS TPUTOHOMETPUYCCKUX (YHKIIAH
¢byukmuit yrmo ot 0° go 180°. [rymbeIx yriios.

(16 g)

Pemenue HaxoxxneHne JIMH CTOPOH U [BBIBOIMTBH TEOpEeMy KOCHHYCOB M TEOPEMY CHHYCOB (C paiiycOM OTIMCAHHOW OKPYKHOCTH).

TPeyroJIbHUKOB.  [BEJIMYUH YIJIOB TPEYTOJIbHUKOB.

Teopems! HaxoauTh cUHYC, KOCHHYC, TAHT€HC YIJIOB TPEYTOJIbHUKA M CTOPOHBI TPEYTOJIbHUKA Yepe3
KocuHyc W CHHYC IPSIMOTO U UTOHOMETPUYECKHE KIIUU YTIIOB.

KOCHHYCOB | y ye ip P p ymim yr

CHHYCOB TYIIOTO yria. Teopema

. " PemaTh TPeyroJibHUK, UCIOJb3Ysl OTPEACICHUS TPUTOHOMETPHUYECKIX KIUH OCTPOTO

KOCHHYCOB(00001IEHHA) pey ' Y pel p p (bynxu p

(14 ) Teopema CHHYCOB (¢ pamycom Y118 TEOPEMY CHHYCOB 1 KOCHHYCOB.

OTIHICAHHOM OKPY>KHOCTH).

Dopmyna
TpEeyroabHUKA

IUIOLIAAN
gyepes IIBE
CTOPOHBI M YIOJl MEXIy HUMH.
dopmyna IUTOLA/IN
YETBIPEXYTOJIBHUKA Yepe3  €ro
TTMAarOHaJ N U YTOJI MEX/ly HUMH.

Pematn HEeCTAHAAPTHBIC IIPAKTUYCCKUE 3aaa4i, CBOOAIIMECA K HAXOXKIACHUIO Pa3JIMYHbIX
PJICMCHTOB TPCYT'OJIbHHUKA
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[IpakTHueckoe IIPUMEHCHUE
JTI0OKa3aHHBIX TEOPEM
Ipeoopa3zoBanue [[lonsiTne o  mpeoOpasoBaHnOcCBaMBaTh MOHATHE NPEOOpPA3OBaHMS MOIOOMSL.
noaoousi. 10100 .
HccnenoBarh OTHOLIEHHE JIMHEHHBIX 3JE€MEHTOB (GUTYp MHpU MpeoOpa3oBaHUM IMOJ00US.
(8u) COOTBETCTBEHHBIE aneMmeHThlHaxoauTh npuMepsl Noa00us B OKpYyXKarouiei 1eHCTBUTEIbHOCTH.
Mo 00HBIX PHUTYP.
PemaTe reomMeTpuyecKUe 3aa4M W 3a0a4d U3 PEaJbHOW JKM3HHM C MCIOJIb30BaHUEM
[IPU3HAKOB MOJOOHBIX TPEYrOJIbHUKOB.
MeTpuyeckue Teopema 0 IIPOU3BEICHUN [BBIBOAUTL METPUUECKHAE COOTHOLICHHUS MEXKIY OTPE3KaMU XOPJ, CEKYIIUX M KacaTEJIbHBIX
COOTHOIIIEHUsI B [OTPE3KOB  XOpJ, TEOpeMa O |C UCHOJIb30BAHUEM BIIMCAHHBIX YIVIOB M NOJOOHBIX TPEYrOJIbHUKOB.
OKPY:KHOCTH. [IPOU3BEACHUN OTPE3KOB .
Hcnonb30BaTh TEOPEMBI O IIPOM3BEIECHUU OTPE3KOB CEKYHIUX, O KBaJpaTe KacaTeJIbHON
CEKyIUX, Teopema O KBajpare .
(8 u) . IIPY PELICHUN 3a]a4, IOCTPOCHUH YEPTEIKEN Ha MPAKTUYECKUX 3aHATHAX
kacarenbHOW. IIpumeneHne B
PELIEHUH FEOMETPUUYECKUX 3a/1a4
BekTopsi (12 1) Onpenenenne BEKTOPOB, |CI0JIB30BaTh BEKTOPBI KAaK HAIPABJICHHBIE OTPE3KHU, MCCJIEJ0BATH I'€OMETPUUECKUN

CJIOKCHUC U PAa3HOCTb BCKTOPOB,
YMHOKCHHUE BEKTOpPA HAa YUCIIO.

DuU3N4EeCKUN U TEeOMETPUYECKUI
CMBICJI BEKTOPOB.

(mepemenieHue) u pu3nIECKuii (CUIa) CMBICIBI BEKTOPOB.

3HaTh onpeaeJeHuss CyMMBI W pa3sHOCTH BEKTOPOB, YMHOXCHHSA BEKTOpa Ha 4YHCIIO,
HCCJICA0BATHh I‘GOMeTpI/I‘ICCKI/Iﬁ u (I)I/I3I/I‘leCKHI>'I CMBICJIBI O9THUX onepaunﬁ.

Pemartnb TCOMETPUUCCKUC 3a/lavU C UCIIOJIb30BAHUCM BCKTOPOB.

Paznoxenue BCKTOpa IO IBYM
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HCKOJIJIMHCAPHBIM BCKTOpaM.

Koopaunars! BeKTOpa.

CkansipHoe IIPOU3BEICHUE
BCKTOPOB, €ro MPHUMCHCHUC IJIA

HaXOXIACHUA JJIMH U YIJIOB.

Pemenrie 3a71a4 ¢ ITOMOIIBIO

BEKTOPOB.

s
pelIeHusT 3aJa4 KUHEMATHUKH |
Meton

[IpuMeHEHHE  BEKTOPOB

MEXaHUKH. KOOPJMHAT
[P PEIICHUH TE€OMETPUUYECKUX
3a/1a4.

1 crionp3oBanue MeToa
KOOpAMHAT B  NPAKTHYCCKUX
3amadax

PackyiaabiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB, BBIBOAUTH €TI0 OCHOBHBIE CBOMCTBA.
BopruncasiTe cyMMy, pa3HOCTh M CKaJIIPHOE MPOU3BEEHUE BEKTOPOB B KOOPAMHATAX.
I[IpuMeHsTH CKaJIIPHOE IPOU3BEICHUE JUIsl HAXOKACHUS JUIMH U YIJIOB.

Hcnonb30BaTh CBOKCTBA YIJIOBOTO KOA(PPUIIMEHTA MPSIMON IIPU PELLIEHUU 3a4ay, JUIs
OIPENEIICHUS PACIIOIOKEHUS MPSIMOIA.

IIpyuMeHATh KOOPAVHATHI P PEIIEHUHA T€OMETPUUECKUX U IMPAKTUYECKUX 3a4ad, JUIs
[OCTPOEHUS MaTEMATHUYECKUX MOJIENIEN peallbHBIX 3a1a4 («METO/l KOOPAUHATY).

[loab30BaTHLCS TSI TOCTPOCHUS M UCCIIEAOBAHUHN ITU(MPOBBIMH PECYPCAMH.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS T€OMETPUN

IloBTOpEHUE,
00001IEHHE,
cUCTeMaTH3al U

3HAHMIT

(10 g)

[ToBTOpEHNE OCHOBHBIX MOHITHI

u  MeTtomoB  KypcoB  7/—10
KJIaCCOB, 0000111eH1E n
CUCTEMaTU3aIus 3HaHUMU.
[Ipocreiiie  reoMeTpUUYECKue
¢burypsl U HUX  CBOMCTBa.
W3mepenue F€OMETPUYECKUX
BEJINYMH.

TpeyroJIbHUKY.
[TapatenbHbIe 151

MEepIIeHANKYIISPHbIE MTPSIMBIE.

OnepupoBaTtb NOHATHAMHU:  uUrypa, npsiMasi, yroj, MHOTOYIOJIbHUK,

PaBHOOEIPEHHBI U PABHOCTOPOHHHUM TPEYrOJbHHUKH, MPSIMOYTOJbHBIA TPEYroJbHUK,

TOYKa,

Me/IMaHa, OMCCEKTpUCa U BBICOTA TPEYroJbHHKA, apallIesorpaMM, poMO, MPSIMOYTOJIbHHUK,
Tpanemus, paBeHCTBO W momobuwe  Quryp,
TPEYroJIbHUKOB; MAPaJLICIIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX, YOI MEXKIY MPSIMbIMH,

KBaJIpar, OKPYXHOCTb, KacCaTcJibHas,
CUMMCTPHA OTHOCHUTCIIbHO TOYKH U HpHMOﬁ; AJInHA, paCcCTOAHUEC, BCIIMUMHA YI'JIa, IJIOIAadb,

epUMeTp.

Hcnoab30BaTh (l)OpMy.]'[bI: NnepuMeTpa U miomaand MHOTOYroJIbHUKOB, AJIMHBI OKPYKHOCTU
1 IJI0Iaiu Kpyra, 00BEMa MMPpAMOYTOJILHOT'O IMapaJluICJICIIUIICaa.

OHepI/IpOBaTb MOHATUAMM: IIPAMOYToOJIbHasA CUCTEMA KOOpAWHAT, BEKTOP; MCII0JIb30BaATh
OTU TIOHATUSA Ui NPCACTABJICHUA JAHHBIX W PCIICHHA 3a4a4, B TOM YHCIC M3 JPYIrux
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OKpYXHOCTb u KpYT. |[y4eOHBIX MIPEIMETOB.
['eoMeTpruueckue  MOCTPOCHHS. . .
Pemats 3a7a4M Ha NMOBTOPEHUE OCHOBHBIX INMOHSATHM, WUIFOCTPALMIO CBSI3EH MEXKIY
YTibl B OKPYXHOCTH.
A3JIMYHBIMU YaCTSIMU Kypca.
Brniucanneie u OlMCAHHBIE |P yp
OKPY>KHOCTH MHOTOYTOJIbHUKOB.
[Ipsimas 51 OKPYXXHOCTb.
quI)IpéXYFOJII)HI/IKI/I. Brucagasie Pemnartn 3aJavum us HOBCGI[HGBHOﬁ JKU3HU

14 OIIMCAaHHBbIC

Bblﬁl/lpaTl) METOA MJIA pCHICHUSA 3a]a4u.

YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauvana
TPUTOHOMETPUH. Pemrenne
00LIUX TPEYTrOJIbHUKOB.

HpaBI/IJ'IBHI)Ie MHOT'OYI'OJIbHHUKH.
[IpeoOpazoBanus TIJIOCKOCTH.

JIBYOKCHUS. TTomoOGue.
CummeTpusi.
[Imomane. Brruucnenue

rromaneii. Ilnomanayu moxoOHBIX
duryp.

Z[eKapTOBBI KOOPpAWHATBI Ha
IIJJOCKOCTH.

BCKTOpLI Ha IIJI0CKOCTHU

2 3,[[60]5 MMPpEACTaBJICHBI 3JICMCHTBI COACPIKAHUA KypCa, U3YyYaBIIUCCA B 5—8 kmaccax u Tpe6yfoume MOBTOPCHMU, O606H_ICHI/I$I n CUCTCMAaTHU3allnu.
O6pau1aTI>c;1 K 3TOMY MaTCeprally MOKHO B BUJI€C dKIICHTA Ha 3aBCPIIAOIICM ITAllC U3YUYCHUA KypCa 9 knacca win pacnpeaciiaTh 1o COOTBECTCTBYHOIIIUM
TEMAaTUYCCKUM pa3ciiaM, U3y4aCMbIM B TCUCHUC yqe6Horo rozaa.
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10 kJacc (He MeHee 68 4)

HasBanmue
pa3neJia (TeMbl)

Kypca (4ucjio
4acoB)

OcHoBHOE€ CoacpiKaHuE

OcHoBHbBIE BHIBI 1eSITEJILHOCTH oﬁyqamumxcﬂ

JlexapTOBbI
KOOPAMHATBI
IJIOCKOCTH

Ha

(16 v)

HeKapTOBI)I KOOpAWHATBI TOYCK
Ha ITJIOCKOCTH.

YrnoBoit

yria
u

YpaBHEHHE TPSIMOM.
K03 ULIHEHT,
HaKJIOHa,

TaHT'E€HC
napajuieabHble
[EPIEHIUKYISIPHBIE TIPSIMBIE.

YpaBHEeHUE OKPY>KHOCTH.
HaxoxaeHne KOOpAMHAT TOYEK
MepeceyeHs  OKPYKHOCTH

MPSMOIA.

)51

MeTo1 KOOpJMHAT NPU  PEIICHUN
reOMEeTPUUECKUX 3a/a4.

Hcnons3oBanne METOoJa

KOOpAUHAT IMPAaKTHYCCKUX

3aJadax

B

OcBauBaTh NMOHATHE HpﬂMOerJ'II:HOﬁ CUCTEMBI KOOpAWHAT, ACKAPTOBBIX KOOPAMHAT
TOYKU.

BbIBOAMTHL ypaBHEHUE NPSIMOM U OKPYKHOCTH. BbIAeasiTh MOJHBIN KBagpar Uit
HAaXO0’KJICHHUs LIEHTPA U painyca OKPYKHOCTH 1O €€ YpPaBHEHUIO.

PemiaTh 3a7auM Ha HAXOXICHUE TOYEK MEPECEUCHUS TMPSAMBIX M OKPYKHOCTEH C
MOMOTIIHIO0 METO1a KOOPAMHAT.

HcnoJsib30BaTh CBOWCTBA YIIIOBOTO KOY(PHUITMEHTa TIPAMOM MpH pErIeHUU 3aiad, JJist
OTIpEeIeNICHUs PACIIONI0KEHUS TPSIMOH.

[IpuMeHATH KOOPIAMHATHI MPHU PEUICHUH T'€OMETPUYECKHX M MPAKTHUYECKUX 3ajad, AJs
MOCTPOCHUS MAaTEMaTHUYECKUX MOJIEIeH peallbHbIX 3a7a4 («METOI KOOPAUHATY).

[Mosb30BaThCS 7151 IOCTPOCHUS U HCCIEA0BaHUN [IU(PPOBBIMU PECYpPCAMH.

3HAKOMUTBCS ¢ MCTOPHUEH Pa3BUTHS T€OMETPUN

IIpaBuJbHBbIC
MHOI'0YI'0JIbHUKH.

JlJIMHA OKPYKHOCTH

HpaBI/IJ'ILHHC MHOI'OYT'OJIbHHUKH,

BBIYHCIICHUE
Uucimo m U UIMHA OKPYXHOCTH.
JlTuHa TyT¥ OKPYXHOCTH.

Hux OJICMCHTOB.

q)OpMyJII/II)OBaTI) OIIPEACIICHUEC ITPABUJIILHBIX MHOTI'OYT'OJIbHUKOB, HAXOAUTD UX 3JICMCHTHI.

I1o1b30BaThCA TIOHATHEM JJIUHBI OKPY’XHOCTH, BBEAEHHBIM C IIOMOIIBIO IMPpaBUJIIbHBIX
MHOTOYI'OJIbHUKOB, ONIPpeaeJAThb YUCJIO 7T, JJIMHY YT 1 paJuaHHYIO MEPY YyrJia.

IIpoBoauThH Mepexox OT PaJMAHHON MEpHI yIiI1a K IPpaAyCHON U HA00OPOT.
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U IJ10IIalb Kpyra.

Panuannas mepa yrna.

OmnpeaensiTs 1I0Ab Kpyra.

Bobrunciienue [Inomans kpyra u ero 3yieMeHTOB|BbIBOAUTH (popMyJibl (B TpaayCHON U pajMaHHOW Mepe) sl JUIMH YT, TIoIaaei
oA en CEKTOPOB U CETMEHTOB.
(cexTopa u CErMeHTa).
(16 1) Breraucnenne mnomaneit  puryp,BuIYHCAATH TUIOMAAN GHUTYpP, BKIIOYAIONIUX MIEMEHTHI OKPY)KHOCTH (Kpyra).
BKJIFOYAOIIUX JIEMEHTBI Kpyra
HaxoauTe muioniaay B 3a7a4ax peajbHON KU3HU
J{BHoKeHH S [TonsaTue 0 IBWKeHUH [Paz0upath [pUMeEpbl, WUIIOCTPUPYIOLIUE TOHATUS JBMXKEHHS, LEHTPOB M ocei
MJI0CKOCTH IJIOCKOCTH. [TapannenbHblil (cHUMMETpHH.
[IEPEHOC, MIOBOPOT U CUMMETPHSL. .
(10 v) OCH ¥ IIeHTPE CHMMETDHE. DopMyJIMPOBAaTh OIPEACICHHs] MapaUIEIbHOIO IEPeHOCa, II0BOPOTa M OCEBOM
cuMMeTpud. BBIBOAUTH MX CBOMCTBA, HAXOAUTH HEIOABUKHBIE TOUKH.
[IpocTeiime  nNpUMEHEHUS B . .
peTIICHMH 33724 HaxoauTh LEHTPHI U OCH CUMMETPH TpocTeiiux ¢uryp.
[IpuMeHATH napauienbHbIA IEPEHOC K CUMMETPHIO NPU PEIIEHUH T€OMETPUYECKUX 3a1a4
(pa3bupath MpUMEpHI).
Hcnosb30BaTh U1 IOCTPOECHUS U UCCIIEA0BAaHUM LU(POBBIE PECYPCHI
IloBTOpEHUE, [loBTOpEeHHE OCHOBHBIX MOHATHH |(OmepupoBaTh MNOHATHSAMHU: (Qurypa, TOYKa, IHpsAMas, Yrojl, MHOTOYTOJIbHUK,
00001IeHME, u  MerofoB  KypcoB /—10 |paBHOOEIpEHHBI W PABHOCTOPOHHUN TPEYrOJbHUKH, NPSIMOYTOJIbHBIH TPEYroJIbHUK,
CHCTEMAaTHU3alMs  [KIAcCOB, 00o0u1eHne U |[MeJuaHa, OUCCEKTpUca U BbICOTA TPEYTOJIbHUKA, TapajlIeorpaMM, poMO, IPSIMOYTOJIbHHUK,
3HAHUIT® CUCTEMAaTH3aLMs 3HaHWM. [KBajgpaT, Tpamelnus; OKpPYXHOCTb, KacaTelbHas; paBEeHCTBO U moaobue uryp,
[Ipocreiime  TeOMETPUYECKUE [TPEYrOJIBHUKOB; MapajUIe]bHOCTh U IEPHEHAUKYIAPHOCTb MPSIMBIX, YroJll — MEXIY
(26 1) burypel M UX  CBOICTBA. |[IPAMBIMU, CUMMETPHUsS OTHOCHUTENIBHO TOYKM M HIPSAMOI; AJIMHA, PAacCTOSIHHE, BEIMYUHA
M3mepenue TEOMETPUYECKUX [yIJIa, IUIOUIa/lb, IEPUMETD.
BEJINYMH.
HUcnonb3oBars (opmyJabl: IepuMeTpa W IUIONIAAM  MHOTOYIOJIBHUKOB, JUIMHBI
TpeyronbHUKH. OKPY>KHOCTH U IUIOIIAIN Kpyra, 00bEMa NpSMOYTOJILHOTO Mapajulesenumnesa.
[lapannenpHble u (OnepupoBaTh NOHATHSIMH: NIPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOP; HCIO0JIb30BATh

OTU TOHATHA JId NPCACTABJICHUA JAHHBIX W PCHICHUSA 3aJa4, B TOM YUCIC N3 APYTIHUX
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[EPIECHIUKYIISIPHBIE IIPSIMBIE. y4eOHBIX TpeaAMeTOB. PemaTh 3aaun Ha IOBTOPEHUE OCHOBHBIX MOHITUH, HIUTIOCTPALTUIO

CBA3EM MEXIy pa3Iu4HbIMU YacTAMU Kypca. BelOMpaTh MeTo A5 pelieHus 3a1a4u.
OKpyXHOCTb u KpYT.

['eomeTpuueckre  noctpoeHus. |[Pemarb 3aJa4M U3 IOBCEAHEBHOM KU3HU.
Yrsl B OKPYKHOCTH.
Brucanueie n OIIMCaHHbBIC
OKPY>KHOCTH MHOTOYT'OJIbHUKOB.

[Ipsimas u OKPYXXHOCTb.
UeTblpéxyroyspHuKU. Briicannsie
148 ONMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u Hauvana
TPUTOHOMETPUH. Pemrenne
0OLIUX TPEYTrOJIbHUKOB.

[IpaBuibHBIE ~ MHOTOYTOJBHHKH,

[IpeoOpazoBanus TJIOCKOCTH,
JIBrOKEHUS. ITomoGwue.
CummeTpus.

TTmomane. Briuucnenune
momaneii. [lmoman 1momoOHBIX
buryp.

[[CKapTOBLI KOOPpAMWHATBI Ha
IJIOCKOCTH.

BCKTOpLI Ha IIJIOCKOCTH

2 3,[[60]5 MPpEACTaBJICHBI 3JICMCHTBI COACPI)KAHUA KypCa, U3ydaBIINCCA B 5—10 kmaccax u Tpe6y}omne MMOBTOPCHHUA, 0606IJ_ICHI/I$I n CUCTEMAaTHU3alluu.
O6pau1aTLc;1 K 3TOMY Marcpuajly MOXHO B BH/JAC AKICHTA Ha 3aBCPHIANOMICM 3Tall€ U3YUYCHUS KypcCa 10 kmacca wim pacnpeaciiarb I10
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COOTBETCTBYIOLIUM TEMAaTUYECKUM pa3JieiaM, H3y4aeMbIM B TEUCHHE y4eOHOTO To/Ia.

[Ipu pazpaboTke paboueil MporpaMmMbl B TEMATHUYECKOM TJIAHUPOBAHUU JIOJKHBI OBITh YUTEHBI BO3MOYKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBHIX) 00pa30BATEIbHBIX PECYPCOB, SBIAIONIMXCS Y4€OHO-METOJUYECKUMHU MaTepuaiamMu (MyJIbTUMEIUNHbBIC
MPOTrpaMMBbl, JIEKTPOHHbBIE YUYCOHUKHU U 3aJaYHUKU, DJICKTPOHHBIC OMOIMOTEKH, BUPTyaIbHbIE JTA0OPATOPUHU, UTPOBBIC MPOTPAMMBI,
KOJUICKIIMM LHUQPPOBBIX 00pa30BaTEIbHBIX PECYpCOB), UCIOIB3YEeMbIMH JJIsi OOydeHHuss U BocnuTaHus oOyuarommxcs ¢ HOJIA,
MPECTaBICHHBIMU B AJIEKTPOHHOM (LIMGPOBOM) BUEC U pealu3yomumMu auaakruueckue Bo3moxknoctu UKT, conepikanue KOTOpbIxX
COOTBETCTBYET 3aKOHOJATENILCTBY 00 0Opa3oBaHUU.
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POEJAEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA

«BEPOATHOCTDB U CTATUCTHUKAN.
8—10 KJTACCBI

esn u3yyeHus y4e0HOro Kypca

B coBpemenHOM 1H(pOBOM MHpE BEPOSITHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPUIOKEHUN, TaK
U UX pOJK B 00pa3oBaHUM, HEOOXOIUMOM KaKJOMY 4eloBeKy. Bo3pacraeT uucio
npodeccuii, mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopoiiasi 6a30Basi OJATOTOBKA
B 00JlacTH BEpPOSTHOCTH W CTAaTUCTUKH, Takas TOJATOTOBKAa Ba)kHA JUIA
MPOIOJDKEHUST 00pPa30BaHUSA U IS yCTICUTHOW MPO(eCcCHOHATBEHONW Kapbephl.

Kaxxp1ii 4eoBeK MOCTOSTHHO NMPUHUMAET PEIICHUS Ha OCHOBE MMEIOITUXCS
y HEro JaHHbIX. A g OOOCHOBAaHHOTO TPHUHATHS PCEHICHUS B  YCIOBUAX
HEJOCTaTKa WM W30bITKa HMHpOpMAlMu HEOOXOJWMO, B TOM YHCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIICHHUE.

NMeHHO T1O03TOMY OCTPO BCTajda HEOOXOAMMOCTh CQOPMHUPOBATH Y
oOydarommxcs GyHKIHOHATBHYIO IPAMOTHOCTD, BKJIFOYAIOIIYIO B ce0sl B KQ4eCTBE
HEOTHEMJIEMOM  COCTaBIIAIOIICH YMEHHE BOCIPUHUMATh W KPUTHUYCCKU
aHATM3UPOBATh MH(OPMAIIUIO, PEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHUX pPCaJbHBIX TMPOIECCOB M 3aBUCHUMOCTECH,
IPOU3BOJIUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMU
OpPUHIIMIIAMH cOOpa, aHaiuM3a M MPEACTABICHHS [aHHBIX W3 Pa3IudHbIX cdep
KU3HU OOIEeCTBA M TrocyJapcTBa MPHOOIIAeT OO0yYaroluXcsi K OOIIEeCTBEHHBIM
uHTepecaMm. M3ydeHue OCHOB KOMOMHATOPUKHU PA3BUBACT HABBIKM OpraHU3AIMU
nepebopa U Mojcu€ra Yucia BapUAHTOB, B TOM YHCIE, B MPHUKIAJHBIX 3aJayax.
3HaKOMCTBO C OCHOBaMHU Teopuu TpadoB co3maéT MareMaTudecKud (QyHIaMEHT
s (opMHUpOBaHMS KOMIIETEHIIMA B 00JacTH HMHPOPMATHKA H IU(PPOBBIX
TexHojoruid. [lomMmumMo 93TOro, mNpu U3YYEHUH CTATHCTHUKA W BEPOSTHOCTH
o0OoramarpTcss TPEICTAaBICHUS YYalluXcsd O COBPEMEHHOW KapTHMHE MHpa H
METOJIaX €ro HCCIeAOBaHUs, (POPMUPYETCS MOHMMAHHUE POJM CTATUCTUKH Kak
UCTOYHUKA COIMAIBHO 3HAYUMOM WHGOOpPMAIMM H 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBercTBMM C JaHHBIMH IEISIMU B CTPYKTYpe MPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKAa» OCHOBHOW IIIKOJIBI BBIJAEICHBI CIEIYIOIINE
coziepkaTenbHO-MeToInueckue tuann: «lIpencraBnenue TaHHbIX U OMHUcaTeIbHAS
cTaTHCTHKa»; «BeposTHOCTEY; «DOneMeHTsl KOMOWHATOpUKWY»; «BBeaeHue B
TEOpHIO TpadoBy.

Conepxxanne smHun  «lIpencraBieHue JaHHBIX W OMHCATENIbHAS
CTAaTHCTHKA» CIYXXUT OCHOBOM it (OpPMUPOBAHHS HABBHIKOB palbOTBl ¢
uH(popMaIMeil: OT YTEHUS W HHTEpHpeTaruu WHGOPMAINH, MPEACTABICHHONW B
Tab/MIax, Ha amarpaMmax W rpadukax g0 cOopa, MPEACTABICHUS W aHAIN3a
JAHHBIX C WCIOJB30BAaHUEM CTATUCTUYECKHX XapaKTePUCTHUK CPEIHUX W
paccemBanusa. Pabotras ¢ [MaHHBIMH, OOYdYalOUIWMECS YYaTCs CUWTHIBATH W
WHTEPIPETUPOBATh JIaHHBIC, BBIABUTATh, APTYMEHTHUPOBATh W KPUTHUKOBATH
MPOCTEUIITNE THUIIOTE3bI, PA3MBINLIATh HAJ (paKkTopaMu, BBHI3BIBAIOITUMU
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U3MEHYMBOCTb, U OLICHUMBATh HX BIIMSAHUE HA DPACCMATPUBAEMBbIC BEIUYUHBI U
IIPOLIECCHI.

NHTYyUuTHBHOE NpPEACTABICHUE O CIYYalHOM MU3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUN CTAaHOBUTCSA MOTUBHUPYIOLIEW OCHOBOM A
U3y4EeHUs] TEOPUU BEPOSTHOCTEU. bosbiioe 3HaueHue 31€Ch UMEIOT IPAKTUYECKUE
3a7JaHUsl, B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMU.

[loHsiTHE BEPOSTHOCTH BBOJUTCA KaK Mepa MpaBIONOI00Ms CIy4yailHOTO
coObrTus. [lpu wm3yueHunm Kypca oOydaromMecss 3HAKOMSTCS C HPOCTEUIIUMU
METOJAMU  BBIYHCIICHUS BEPOSTHOCTEM B  CIYYaWHBIX OKCIEpUMEHTaX ¢
PABHOBO3MOXHBIMH DJIEMEHTAPHBIMU HCXOJAaMM, BEPOSTHOCTHBIMU 3aKOHAMHU,
NO3BOJIAIONIMMHU CTaBUTh M pemaTh Oosee CclokKHBbIE 3anadud. B kypc Bxondr
HayajbHbIC IIPEACTABICHUS O CIy4YalHBIX BEJIWYMHAX MW MUX YHUCJIOBBIX
XapaKkTepUCTUKAX.

Taxke B paMKax 3TOro Kypca OCyIIECTBISIETCSI 3HAKOMCTBO 00YYarOIIUXCS C
MHO>KECTBAMM M OCHOBHBIMU OIl€pallMSIMU HaJ MHOKECTBAMH, PACCMATPUBAIOTCS
IPUMEPBI IPUMEHEHUs Ul PELICHUs 3a/1ad, a TAK)KE HMCIIOJIb30BaHUS B JAPYTUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHe
B 8-10 xnaccax usyuaercst Kypc «BepoaTHOCTh U CTAaTUCTHKAY, B KOTOPBIN
BXoAsaT pasgenbl: «lIpencraBneHWe JaHHBIX M ONKCATENIbHAS CTATUCTHKAY;
«BeposITHOCTBY; «DNeMeHTh KOMOWHATOPUKNY; «BBeIeHNE B TEOPHIO TpadoBy.
Ha m3ydyenmne manHOTO Kypca oTBOAMT 1 yueOHBIH Yac B HEJENIO B TEUCHHE
KaXJ10r0 roja ooydenus, Bcero 102 yaeOHbBIX vaca.

Copep)xaHue yyebHoro kypca (no rogam obyueHus)

8 kiacc

[IpencraBienne JaHHBIX B BUJE TAOJIHI], AUArpamMM, rpaukoB. 3aroJIHEHHUE
TaONMI, YTEHHWE U TOCTPOEHHE AuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpyroBeix). UTeHune rpadukoB peanbHbIX MpoleccoB. M3pneyenue nHbopManuu us3
JUarpaMM U TaOJINII, UCTIOIH30BAaHUE U MHTEPIIPETAIUS JaHHBIX.

OnucaTtenbHasi CTaTHCTHUKA: CpelHEe apu(pMETHYECKOe, MEIHUaHa, pa3Mmax,
HanOoJbIlIeE M HAWMEHbINIEe 3HA4YeHHWs HAOOpa YHUCIOBBIX MaHHBIX. [Ipumeps
CIIy4ailHOM MU3MEHYHMBOCTH.

CrnydaliHbIil dKCIIEpUMEHT (OMBIT) U Ciiy4daiiHOe coObITHe. BeposTHOCTh U
yacToTa. Posib MalOBEpOSATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUN B MPUPOJIE
1 B o0mecTBe. MOHETa M UTPAJIbHASI KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens Bepmunbl. Yucno pédep m cymmapHas
crenieHb BepmuH. [IpencraBnenue o cBsa3HocT rpada. -llemn u muknsl. [lytu B
rpadax. O6xon rpada (ditnepoB myTh). llpencraBneHue 00 OPUEHTHPOBAHHOM
rpade. Peuienue 3aja4
C TOMOIIIbIO rpadoB.

9 kiace

[IpencraBnenue NaHHBIX B BUE TaOJUII, JUarpamMmm, rpauKoB.
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MHOK€eCTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haja
MHOXECTBaMU: 00bEeAMHEHUE, IMepeceueHue, aonoiaHeHue. CBONCTBAa orepanuit
HaJl MHOXECTBAMH: IEPEMECTUTEIBbHOE, COYETATEIbHOE, PACHPEACIUTEIBHOE,
BKJItOueHUs. Vcnonb3oBanue TpauUyeckoro NPEACTaBICHUS MHOMXKECTB JIs
ONMCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUM, ITPU PELICHUU 3a/1a4.

N3mepenne paccernBaHus NaHHBIX. Jlucnepcus U CTaHAAPTHOE OTKIOHEHHUE
YUCJIOBBIX HA0OPOB. J[MarpamMma pacceuBaHusl.

DneMeHTapHble COOBITUSL chydailHoro omnbiTa. ChydaiiHeie COOBITHS.
BepositHoct  coObITHif. OMNBITBI ¢ PaBHOBO3MOXXHBIMH  DJIEMEHTAPHBIMU
coobiTusaMu. CrydaiiHbiii BBIOOP. CBsI3b MEXTYy MajJOBEPOSITHBIMU U MPAKTUUECKU
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOIWCTBA [JI€pEBLEB: E€IWUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCJIOM BepIIMH U 4ucioM pédep. [lpasuio
yMHOeHus1. Pemenue 3a1au ¢ moMoIisbio rpados.

[IpotuBomnonoxkueie coObiTud. Juarpamma Diinepa. OObequHEeHUE WU
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTusi. Dopmyna  CIOXKEHUs
BEPOSATHOCTEN. YCJOBHAs BepOATHOCTh. [IpaBuiio ymHOxkeHus. HezaBucumbie
coopiTusa. IlpencraBieHue sKkcmepuMeHTa B BUAE JepeBa. Peimienuwe 3amau Ha
HaXO0XJEHUE BEPOATHOCTEH C TOMOIIBIO JI€peBa CIYYaWHOTO SKCIEPUMEHTA,
auarpamm Ditnepa.

10 kaace

[IpencraBnenne AaHHBIX B BUAE Ta0nWI, AuarpamM, TpaguKoB,
UHTepIpeTanus AaHHbIX. UTeHne u mocTpoeHue Tabiul, auarpamm, rpadukoB 1o
peaIbHbIM JaHHBIM.

[lepecranoBku u dakropuasn. CoueTaHus U YUCIO codeTaHuil. TpeyroabHuK
[Tackans. Pemenue 3a1a4 ¢ MCIOJIB30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckass BeposTHOCTh. CirydaiiHbIli BBIOOpP TOYKM M3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTHU.

Ucnbitanne. Ycnex u Heynada. Cepusi MCOBITAHUN 10 MEPBOrO ycmexa.
Cepust ucnbiTannii bepHymun. BeposSTHOCTH COOBITHH B CepUM  HUCIBITAHUN
bepnynn.

CnyyaiiHass BeJIMUMHA WU paclpe]esieHue BeposiTHOCTEH. MaremaTudeckoe
oxugaHue U gucnepcus. Ilpumepsl MareMaTUYeCKOTO  OXKHMIAHUSA — Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYCHUS BEJIMYMHBI. MaTeMaTHYECKOE OKHUIAHUE U
OUCIEPCUSl CIYyYaWHOW BEJIMYMHBl «YHUCJIO YCIIEXOB B CEPUM HCIBITAHUU
bepnymm».

[TonsiTue o 3axkoHe OONBIIUX YHCe. M3MepeHne BepOsSTHOCTEN C TTOMOIIBIO
4acToT. PoJib ¥ 3HaUeHUE 3aKOHA OOJIBIINX YMCEN B IPUPOJIE U OOIIECTBE.

MnaHmpyemblie npeaMeTHbIE pe3ysibTaTbl 0cBoeHus MporpamMmsbl (No rogam
obyueHusn)

[IpenmeTHBIE pe3ybTaThl OCBOCHUA Kypca «BeposSTHOCTh U CTaTUCTHKA» B
8-10 kiaccax XapakTepU3yIOTCS CICTYIOIINMI YMEHUSIMH.
8 kiacce
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Uutate uHbpoOpMaIuioo, MPEACTAaBICHHYI0 B Ta0JUIaX, HAa JUarpaMMax;
MPEACTaBIATh JaHHBIE B BHUAEC TaOJHI], CTPOUTH AUATPAMMBbI (CTOJOUKOBBIC
(cTonbuarpie) U KPYroBbI€) O MAaCCUBAaM 3HAUCHUM.

OnuceiBaTh W  HUHTEPHPETUPOBATH pPEaAJbHBIC YHUCIOBBIE JIAHHBIE,
npeACTaBICHHbIC B TA0IUIAX, HA AMarpaMmax, rpadukax.

Hcnonb3oBaTh 11 ONUMCAHUS JAHHBIX CTATHCTUYECKUE XAPAKTEPUCTUKU:
cpenHee apudmernyeckoe, MeauaHa, HauOOJbIIEe M HAaUMEHBIIEE 3HAYCHUS,
pa3max.

NmMeTp mpencraBiaeHue O CaydyaliHOM W3MEHUYMBOCTH Ha IpUMEpax LIEH,
(bU3UYECKUX BEJIMYHMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

9 knacce

N3Bnekars u npeobpa3oBbiBaTh MHGOPMAIIUIO, TIPEACTABICHHYIO B BUJIC
Ta0IuIl, AUarpaMm, rpauKoB; MPeICTaBISATh JaHHBIC B BUJIC TaOUII, TUarpamMmm,
rpaduKoB.

OnuceIBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTENCH: CPeIHUX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTaHIAPTHOE OTKJIOHEHUE).

HaxomuTh 49acTOTBl YHUCJIOBBIX 3HAYEHUHW W  YaCTOTHl  COOBITHIA,
B TOM YHCJIE 110 PE3yJIbTaTaM U3MEPECHUI 1 HAOIIOACHU.

HaxomuTh BEpoOSITHOCTH  CIIydaWHBIX COOBITMM B  OMNbBITAX, 3Has
BEPOSATHOCTU JJIEMEHTAPHBIX  COOBITUH, B TOM 4YHCIE€ B  OMbITax
C PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMHU COOBITHSIMHU.

Hcnonb3oBaThk rpaduyeckue MoJAeNU: AEPEeBO CIy4ailHOTO SKCIEPUMEHTA,
quarpamMMbl Diijiepa, YucioBas mpsmas.

OnepupoBaTh MOHATUSMHU: MHOMXECTBO, IOAMHOXECTBO; BBINIOIHATH
orepanyyd HaJl MHOXKECTBaMU: OOBEIUHEHUE, TMEPECCUYCHHE, JIOMOJIHEHUE;
NEPEUYUCIISTH JIIEMEHTHI MHOXKECTB; IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MpeacTaBICHUE MHOKECTB U CBSI3EH MEXKITY
HUMH JIJIs ONHCAHUS MPOLECCOB U SIBIICHUI, B TOM UKCIIE NP PELICHUU 3a7a4d U3
JIPYTUX y4eOHBIX MTPEAMETOB H KYpPCOB.

10 knacc

W3Bnekate u TpeoOpa3oBBIBaTh HH(POPMAILNIO, TPEICTABICHHYIO B
Pa3TUYHBIX UCTOYHMKAX B BHJIC TAOJUI], quUarpaMm, rpaduKoB; MPEICTaBISATH
JAHHBIE B BHUJIC TAOJIUII, TUarpaMM, rpaduKoB.

Pemate 3amaun OpraHM30BaHHBIM IEPEOOPOM BaPUAHTOB, a TaKXKE C
UCTIOJIb30BaHNEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh ONUCATENBHBIE XapAKTEPUCTUKU JJII MACCHUBOB YMCIOBBIX
JAHHBIX, B TOM YHCJIE CPEHUE 3HAYCHHS U MEPBI PACCEUBAHUS.

HaxonuTh 4YacTOThl 3HAYEHUH U YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHU.

HaxonuTh BEpOSITHOCTH CIy4ailHBIX COOBITUM B M3YYEHHBIX OIBITaX, B
TOM YHCII€ B OMNbITaX C PaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITUAMH, B
CepHUAX UCHBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUAX UCIBITAaHUN bepHyIn.

NmeTp mpencraBieHUME O CIIyd4allHOM BEJIMYMHE W O PaCIpPENCIICHUU
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BEPOSATHOCTEN.

HNmeTs mpeacTaBieHHE O 3aKOHE OOJBIIMX YUCEN KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4aifHOW M3MEHYHBOCTH M O POJIH 3aKOHA OOJIBIINX YHCEN
B IIPUPO/IE U OOIIIECTRBE.
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TeMaTnueckoe nn

8 kJacc (e meHee 34 u)

aHupoBaHue yuebHoro kypca (no rogam obyueHus)

Ha3zpanue
pasjaesa (TeMbl)
(4uciI0 Yacon)

OcHoBHOE CoacpKaHUuE

XapaKTepMCTmca ACATECJIbHOCTH oﬁyqamumxm

IIpeacraBienne [IpencraBnenne  maHHBIX B |[OcBaMBaTh CHMOCOOBI MPEICTABICHNUS CTATHUCTUYECKUX JAHHBIX W YHCIOBBIX MAacCHBOB C
MTaHHBIX TabIUIAX. [IpakTuyeckne [MOMOMIBI0 TAONMHMII W JUArpaMM C KCIIOJIb30BAaHHEM aKTYaIbHBIX M Ba)KHBIX JAHHBIX

BBEIUMCIICHUS TIO0  TaOMMYHBIM |(IeMoTpaduuecKie MaHHBIC, TPOU3BOJICTBO IPOMBIIUIEHHONH W CEIhCKOXO3SICTBEHHOMN
(79 TTAaHHBIM. W3Bneuenue U [POIYKIHH, OOIIECTBEHHBIC M TPUPOTHBIC SIBICHUS).

WHTEPIPETAIHS TaOTMYHBIX

rammbix. TpaxTaaeckas pabora M3y4aTs MeTOoABI PAa0OTHI C TAOJUYHBIMH U TPaUIECKUMU TPEICTABICHUSIMH JTaHHBIX C

MOMOUIBIO IIU(POBBIX PECYPCOB B XOJI€ MPAKTUYECKUX PaboT

«Tabmuus.

['paduueckoe  mpencraBiieHHE

MaHHBIX B BHUJE KPYTOBBIX,

CTOJIOMKOBBIX (cTonmbUaThIX)

arpamm. Yrenue u

[MOCTPOCHHE Jarpamm.

[Ipumepsr neMorpaguueckux

arpamm. [IpakTnueckas

paboTta «/lnarpammb»y
OnucaresibHas UucnoBeie  Habopbl.  CpenneeOcBamBaTh MOHATHSA . YHCIOBOW HaOOp, Mepa LEHTPAIbHON TEHICHIINH (Mepa LIEeHTpa), B
CTATHCTHKA apupMeTHyecKoe. TOM YHCIIe CpeliHee apudMeTndeckoe, MeanaHa.
(8 1) Menuana  4ucioBOro  Habopa,ONHCHIBATH CTATUCTUYECKUE JAaHHBIE C IOMOIIBIO CPETHET0 apu(METHYECKOTO U

Y CTOMYHUBOCTh MEIUAHBI.

MeauaHbl. PemaTe 3agayn.

[IpakTudeckas pabora «CpenHue

M3yuaTh CcBOMCTBa CpeJHHX, B TOM YHUCJIE C TOMOIIBIO HU(POBBIX PECYpCOB, B XOE
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SHAYCHUS.

HauOoubiiee u

3HAUEHUS  YHUCIOBOr0  Habopa

Pazmax.

HaNMCHBIICC

PAKTUYECKUX padoT.

OcBauBaTh NMOHSITHSI. HauOOJbIICC M HAMMEHBIIIEE 3HAYCHUS YHUCIOBOTO MAaCCHBAa,
pa3max.

Pematp 3axaum Ha BbIOOp crioco0a ONMMCaHMsI JaHHBIX B COOTBETCTBUHM C IPUPOJOH
JAaHHBIX U LEJIIMHU UCCIIEAJOBaAHUA

Cayuaiinas
W3MEHYUBOCTH

(6 1)

Crnyuaiinas U3MEHYUBOCTh
(mpuMmepsl). YacToTa 3HaUeHUIl B
MaccuBe JIaHHBIX. ['pynmnupoBka.

['ucrorpammsl.

[IpakTrueckas pabora

«Cny4daitHasg U3MEHYHBOCTb)»

OcBauBaTh NOHATHS: YAaCTOTA 3HAYEHUI B MacCUBE JIaHHBIX, IPYNIHUPOBKA JIaHHBIX,
FUCTOrPaMMa.

CTpouTh 1 aHAJTU3UPOBATH TMCTOTPaMMBbI, HOAOMPATH MOIXOSAIINN HIar TPYNITUPOBKH.

OcBauBaTh TpaduyecKre NPEICTaBICHUS Pa3HBIX BUIOB CIydyallHOM HM3MEHYMBOCTH, B
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, B X0JI€ MPAKTHUECKON pabOThI

Beenenue
Teopuio rpagos

(4 4)

['pad, BEpIINHA, peopo.
[IpencraBnenue 3a1a4u C
nmomomipto  rpada.  CreneHb
(BaJIeHTHOCTH) BepIIMHBL. Yucio
pébep U cymMmapHas CTeneHb
BepivH. Llens u nuki. Ilyte B
rpade. [IpencraBnenue 0
cBs3HocTH Tpada. O6xoa rpada
(oiinepoB myth). [IpencraBnenue
00 OpHEHTHPOBAHHBIX Irpadax

OcBauBaTh mnoHsATHSA. Tpad, BepmuHa Tpada, pedpo Tpada, creneHb (BaJEHTHOCTH
BEPIIUHBI), [IETh U [HKIT.

OcBauBaTh NOHATHSA: MMyTh B Tpade, diyiepoB myTh, 00x0a Tpada, OpuEeHTHPOBAHHBIN
rpad.
PemaTh 3aa4m Ha MOMCK CyMMBI CTETIeHEH BepiinH rpada, Ha mouck ooxonaa rpada, Ha

MOMCK MyTei B OPUEHTUPOBAHHBIX Irpadax.

OcBauBaTh €noco0bl TPEICTABICHUSA 33Ja4 W3 Kypca ainreOpbl, T€OMETpUH, TEOPHH
BEPOSITHOCTEH, OPYrux MPEeIMETOB C MOMOIIBI0 TpadoB (KapThl, CXEMBI, IEKTPUUECKUE
1eny, QyHKIMOHAIBHBIE COOTBETCTBUS) HA MMPUMEpPax
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BeposiTHOCTH uCydaiiHplii ONBIT M ciiydaifHoe |(OcBaMBaTh MNOHATHSA. CIyYallHBIA ONBIT M CIy4allHOE COOBITHE, MaJOBEpOSITHOE U
yacTora coObiTHe.  BeposTHOCTB U [IPAKTUYECKU JJOCTOBEPHOE COOBITHE.
CJy4aiiHOT 0 JacToTa COOBITHSI. Poub .
M3yyaTh 3HAYUMOCTH MAaJIOBEPOATHBIX COOBITHH B MpUpOJae W OOIIeCTBE HAa BAXKHBIX
coOBITHA MAJIOBEPOSITHBIX M TPAKTHYECKU y
. npruMepax (aBapuM, HECUACTHBIC CIIy4ad, 3allUTa MEePCOHATBLHON MH(POpPMAaLUK, Teperada
TOCTOBEPHBIX coOpITHI p [PHMCEP (aBapu, yHau, sam P (opmaiuu, nepez
(49) TTAHHBIX).
pupose U B obuectBe. MoHeTa
1 UTPAJIbHAS  KOCTH B TCOPUH |ff3yyaTh poJib KIACCHYECKHX BEPOSTHOCTHBIX MOjelel (MOHETa, WrpajbHas KOCThb) B
BCPOATHOCTCH. TEOPUH BEPOSTHOCTEHA.
[lpaxtiieckas padota «1acToTa |yagaonate 1 M3yuaTh €acToTy COGHITHIT B MPOCTBIX SKCMEPHMEHTAX, B TOM HHCIE C
BBIITAJICHIS OPJTay IOMOIIBIO IIU(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON PabOThI
O0o00eHne, [IpencraBnenue naHHBIX. ([IOBTOPATH N3y4EeHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
KOHTPOJIb OmnwucarenpHas CTaTHUCTHKA.
. PemaTh 3aJauM Ha TMPEICTAaBICHHE M ONKMCAHWUE ITAHHBIX C IOMOIIBI0 HM3YYEHHBIX
BeposTHOCTh CITy9alHOTO . .
(549) O S XapakTepucTUK. OOCyKIaTh NPHMepPbI CIy4alHBIX COOBITHH, MaJOBEPOSATHBIX U

MPAKTHYECKU JOCTOBEPHBIX CIYYalHBIX COOBITUH, X POJIM B IPUPOJIE U KUZHU YETIOBEKa
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9 kaacc (He meHee 34 1)

Ha3zpanue
pasneJia (TemMbl)
(4uciI0 Yacon)

OcHoBHOE Coa€cpiKaHue

XapaKTepMCTmca ACATECJIbHOCTH oﬁyqamumxcﬂ

IMoBTOpEHHe [IpencraBieHue naHubiX. [[IOBTOPSITH M3y4EeHHOE M BHICTPAMBATD CUCTEMY 3HAHMIA.
Kypca 8 Kkjacca OnucarenbHas CTaTHUCTHKA.
y PemiaTh 32Ja4¥ Ha MpEJCTABICHHE M OINMCAHME JAHHBIX C MOMOIIBIO HM3y4EHHBIX
4 Crnyuaiinas W3MEHYHBOCTD. P
q XxapakTepucTHK. PemiaTh 3agauM Ha IIpeACTaBIEHUE TPYNINUPOBAHHBIX JAaHHBIX |
(49 Cpennue 4rciioBoro Hadopa. P P o A pel PYHIHP A
ONKCAHUE CIydaifHON U3MEHUYUBOCTH.
Crnyuvaiinble COOBITHSI.
Pematnb YH Ha OII HHE 9aCTOTHI WHBIX BITUH HUE TIPUM
BepostHocrn  # wactorsi. |7 av 3aj1a g aov pEENeHUEe YacTOThI CIyda cob , 00CYXIE€HHnE TIPEMEPOB
CIyJalfHBIX COOBITHH, MAalOBEPOSTHBIX M TPAKTUYECKd JOCTOBEPHBIX  CIIy4aiHBIX
Kiaccuueckne Mozenu TEOpUH %’q 5 ’ p p a p ya
. COOBITHIA, MX POJIM B IPUPOJIE U KU3HU UeTIOBEKa
BCPOSITHOCTCH: MOHETa u - MX P prpoa
UrpaabHas KOCTh
OnucarejbHas OTKIIOHEHMUS. Hucnepcus |{OcBauBaTh NOHATHS: JUCIIEPCHS M CTAHAAPTHOE OTKJIOHEHHUE, MCIIOIb30BaTh dTH
CTATHCTHKA. IHCII0BOTO Habopa. [XapaKTEPUCTHKH JUIS ONMCAHUS PACCEHBAHUS JaHHBIX.
PacceuBanue CrannaptHOE OTKJIOHEHHUE B 5
BIIBUTaTh THIIOTE3bI 00 OTCYTCTBUH WJIM HAJIMUYMHU CBSA3H 0 JUarpaMMaM PacCeMBaHHUS.
MaHHBIX 4uCa0BOro Habopa. JluarpaMmel A T Auarp p
(4 ) paccenBanms CTpouTh JuarpaMMbl PACCEMBAHMS 10 MMEIOIIUMCS JaHHBIM, B TOM YHCJIE C IOMOLIBIO
KOMIIBIOTEPA
MHo:KecTBa MHOKECTBO,  HOAMHOKECTBO. |(OCBAMBATH MOHSATHS: MHOKECTBO, 2JIEMEHT MHOKECTBA, [IOJMHOKECTBO.
s Onepanyu HajJ MHOKECTBAMMU: .
q BLINOJIHATL ONEPANMH HAJl MHOKECTBAMHU: 00bEMHEHHE, [IEpECEeUEHNUE, JOTIOTHEHHE.
( ) 00BbeINHEHHE, IepeceveHue, pan a A » 1Iep > A
AOTIOTHCHHE. Mcnoab30BaTh CBOWCTBA: MEPEMECTHTENBHOE, COYETATENBHOE, PACHPENETUTEIBHOE,
. . BKJIIOUCHUS.
CaoiicTBa ornepanui HaJ
MHOKCCTBAMU: Mcnonb30BaTh IpadUuecKoe IIPEACTABICHAE MHOYKECTB IIPU ONHMCAHHH PEallbHBIX
[IEPEMECTUTEIILHOC, IPOLIECCOB U SABJIEHHUH, TIPU PEIIEHHUH 3a]1a4 U3 JIPYTUX y4eOHBIX PEAMETOB U KypCOB
coueraTesbHOE,
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pacripeaenuTeNbHOE,

BKJIIOYCHUS.
['padmyeckoe  mpejcTaBiICHUE
MHOJKECTB.
BeposaTHOCTh DJleMEHTapHbIE coObiTus. |(OCBaMBATh IOHSITHA. IEMEHTApHOE COOBITHE, CilydailHOE COOBITHE KaK COBOKYIIHOCTh
CJIy4aifHOT O Cry4alinble COOBITHS. [0JIATONPUATCTBYIOIIMX JJIEMEHTApHBIX COOBITUH, PaBHOBO3MOJKHBIE JJIEMEHTapHBIE
coObITHA braronpusTcTByIOIUE COOBITHSL.
PIEMEHTapHbIE COOBITHS.
(6 1) Pemiath 3agauM  Ha BBIYKMCICHHME BEPOSTHOCTEM COOBITMH IO  BEPOATHOCTSM

BepositHocTH cOOBITHI. OTBITHI
C PaBHOBO3MOXHBIMH
DIEMEHTApPHBIMH  COOBITHSIMU.

Cny4aitHblii BEIOOD.

[IpakTuueckas pabota «OTMBITHI
C PaBHOBO3MOXHBIMH
PIIEMEHTAPHBIMU COOBITUSIMI

PIIEMEHTAPHBIX COOBITUH CITy4aiiHOTO ONBITA.

Pematnb 3aJa4YM Ha BBIYMCIICHUEC BepOSITHOCTeI\/’I COOBITHH B OIBITaxX C PAaBHOBO3MOKHBIMHU
PJICMCHTAPHBIMHA CO6BITI/I$IMI/I, B TOM YHUCJIC C TIOMOIIIBIO KOMITBIOTEPA.

[IpoBoAMTHL M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMU (C
MCITOJIb30BAHUEM MOHET, UTPAIBHBIX KOCTEH, JAPYTUX MOJENICH) B XOJE MPaKTUYECKOU
[paboThI

BBeneHue B TeOPUIO
rpagos

(4 1)

JlepeBo.  CBoiicTBa  JepeBa:
€IMHCTBEHHOCTD nyTH,
CyILIIECTBOBaHUE BUCSYCH

BEPIIMHBI, CBA3b MEXAY YHCIOM
BEPIINH
[IpaBuiIO yMHOKEHHSL.

u  umcioM  pédep.

OcBanBaTh NMOHSITHS. JIEPEBO Kak rpad Oe3 IuKIa, BUCSYas BEpIIMHA (JUCT), BETBb
nepeBa, MyTh B JCpEeBE, TUAMETp JepeBa.

HSy‘IﬂTb CBOMCTBA ACpeBa:. Cylm€CTBOBAHUC BUCSYCH BCpUIMHBI, CIMHCTBCHHOCTDb ITIYTH

MEX1y IBYMsI BEPIIMHAMU, CBSI3b MEX/1y YHCIOM BEPIIUH U YUCIOM pEOep.

PemiaTh 3aJa4u Ha TIOUCK U MEPEUMCIICHUE TyTel B JiepeBe, OMpPEeeIeHUe YNCia BEPIIUH
wi pédep B nepeBe, 00X0J OMHAPHOTO JepeBa, B TOM 4YHCIE C MPUMEHEHHEM IpaBHiia
[YMHOKEHUS
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Cayuyaiinbie
coOBITHA

(8 1)

coObITHE.
Jlnarpamma Dlinepa.
OObenuHEeHHE U TepeceveHue

[IpOTHBOIIOJIOKHOE

COOBITHUH. HecosmectHbie

coObiTus. Dopmyna CIIOKEHHS

BEPOSATHOCTEM. [IpaBuio
YMHOKEHUS BEPOSATHOCTEH.
YcnoBHas BEPOSITHOCTb.
HesaBucumsie COOBITHSI.
[IpencraBnenue CIIy4aiiHOTO

PKCIIEPUMEHTA B BUJIC JIepEBa

OcBauBaTh NOHATHS: B3aHMHO IIPOTUBOIIOJIOKHBIC C06BITI/I$I, oncpanun Hazx COGLITI/ISIMI/I,

o0BeIMHEHHE W TepeceueHue CcoObITHMH, auarpamma Oiepa (Ditnepa—BenHa),

COBMECTHEIC 1 HCCOBMECTHBIC COOBITHS.

M3yuaTh TeopeMbl O BEpOSTHOCTU OOBEAUHEHMS JBYX COOBITUN ((POpPMYIIBI CIOKEHHS
BEPOSITHOCTEMN).

Pematy 3asauM, B TOM UHCJIE€ TEKCTOBBIE 3aJaud Ha OIpeAeTeHUE BEpOSTHOCTEH
00BEAMHEHUS U TIEPECEUEHHSI COOBITUH C MOMOIIIBIO YNCIOBOM PSIMOM, AuarpaMm Diinepa,
(OpMyJIBI CIIOKEHUSI BEPOSATHOCTEH.

OcBanBaTh NOHATHS. TPABWIO YMHOXKEHHS BEPOSITHOCTEH, YCIOBHAs BEPOATHOCTB,
HE3aBHCHUMbIE COOBITUS AEPEBO CIYyYatHOTO OTIBITA.

M3yuath cBoiicTBa (OnpeaeneHus) He3aBUCUMBIX COOBITHIA.
PemiaTh 32124 Ha ONpeieIeHUe U UCII0JIb30BaHHE HE3aBUCUMBIX COOBITH.

Pemath 3aga4uM Ha MOMCK BEPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C HCIOJIb30BAaHUEM
iepeBa CIIy4ailHOTO OMbITa
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006001IeHHE,
KOHTPOJIb

(4 1)

[IpencraBnenue JTAHHBIX.

OnucarenbHas CTaTUCTHUKA.
['padsr. BepositHocTh
CIy4aiiHOTO COOBITHS.

J7IeMEHTbl KOMOMHATOPUKU

HOBTOPHTL HN3YYCHHOC U BBICTPAUBATHL CUCTEMY 3HAHUI.

PemiaTe 3amauM Ha MpEACTaBICHUE M ONHMCAHME JAHHBIX C TMOMOILIBIO HM3YyYEHHBIX
xapakTepucTuK. PemaTs 3apaum ¢ npuMeHeHueM rpados.

Pemiath 3a/1auM Ha HAXOXKJECHUE BEPOSTHOCTU CIIYYAWHOTO COOBITHS TIO0 BEPOSITHOCTSIM
DIIEMEHTAPHBIX COOBITHIA, B TOM YHCIIC B OIBITAX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITUSMM.

Pemath 3aga4n Ha HaX0XK/IEHUE BEPOSTHOCTEN 00BEAMHEHNUS U NIEpECeUeHUs] COOBITHI, B
TOM 4MCII€ HE3aBUCHUMBIX, C HCIOJb30BaHHWEM TIpaduyecKuX IpeACTaBICHUI U JepeBa
CIIy4ailHOTO OIIBITA.

Pemath 3a1aun Ha repevrciIeHre KOMOMHAIMM (YKcia mepecTaHOBOK, YKCia COUeTaHH),
Ha HaXO0>K/IEHUE BEPOSITHOCTEN COOBITUI ¢ MpUMEHEHHEM KOMOWHATOPUKHU, B TOM UHUCIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans
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10 KkJ1acc (He meHee 34 4)

Ha3zpanue
pasjaesa (TeMbl)
(4uciI0 Yacon)

OcHoBHOE coaepiKaHue

XapaKTepMCTmca ACATECJIbHOCTH oﬁyqamumxm

[loBTOpEeHuUe [IpencraBienue naHHbIX. [[IOBTOPATH M3yYEHHOE U BHICTPAMBATh CHCTEMY

Kypca 9 kiacca OnucarenpHas CTaTHCTHKA. .
SHAHM.

( Oneparu HajJ ~ COOBITUSIMH.

4 v) .

Hesapucnmocth coObITHi PewmiaTh 3a/1a4d Ha NPEICTABIECHNE U OTIMCAHUE JTAHHBIX.

Pemath 3aga4u Ha HaXOK/IEHUE BEPOSITHOCTEN 00BbEIMHEHUS U NIepecedeHtsl COObITHIA, B
TOM 4HCII€ HE3aBUCHUMBIX, C HCIOJb30BaHUEM TIpaduyecKuX IpeACTaBIeHUI U JepeBa
CIIy4aiiHOTO OIIBITA.
PemaTh 3a1aum Ha TiepednciieHre KOMOWHAINN (YHCia TePECTaHOBOK, YHCIIa COUCTAHHMH ),
Ha HAXOKJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans

DJIeMeHTbI Komb6unaTopHoe npaBuwiio |[OcBaMBaTh MNOHATHA. KOMOMHATOPHOE MPABWIO YMHOXKEHHUS, YIOPSAJOYEHHAs Iapa,

KOMOMHATOPUKHM  [yMHOKEHUS. [lepecranoBku. [Tpoiika OOBEKTOB, IMEPECTaHOBKA, (aKTOpHal 4HCIa, COYETaHHWE, YHMCIO COYETaHUH,

A dakTopuan. CoyeTanusi ¥ 4UCIO [TpeyrojibHuK [lackas.

q .
(44) cOoueTaHUil. TpeyronbHuk

[Tackans. IlpakTuyeckas pabota
«BbIuncieHne BEpOSITHOCTEN C
HCITOJIb30BaHUEM
KOMOUHATOPHBIX
DIIEKTPOHHBIX TAOIHID)

byHKIHII

Pemiats 3amaum  Ha MNEPpCUUCIICHUC YIIOPAAOYCHHBIX IIap,

MCPECTAaHOBOK U COYETAaHUU DJIIEMEHTOB Ppa3JIMYHbIX MHOKCECTB.

TPOCK, ICPCUHHUCICHUC

PemaTh 3a1a4M Ha IPUMCHEHUE YHCIIa COUCTAHUHN B airedpe (COKpamEHHOe YMHOXKEHHE,
OouHOM HblOTOHA).

Pe]JIaTb, NPUMEHASA KOM6I/IHaTOpI/IKy, 3aJa4 Ha BBIYMCIICHHUC BepOHTHOCTeﬁ, B TOM 4YHUCIJIC
C IOMOLIBIO SJICKTPOHHBIX Ta6J'II/II_I B XO0I€ HpaKTquCKOﬁ pa6OTLI
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I'eomerpuueckass |[['ecomerpudeckas BepoATHOCTh. (OCBaMBaTh NMOHATHE I'€OMETPHUUYECKONM BEpOSATHOCTH. PemiaTh 3agauM Ha HaxOXIEHUE
BEPOSITHOCTD CrnydaiiHplii BBIOOpD TOYKM U3 [BEPOSITHOCTEH B OMBITaX, NMPEICTABHUMBIX KaK BBIOOP TOYEK M3 MHOTOYTOJIbHUKA, Kpyra,
¢Gurypel Ha IUIOCKOCTH, U3 |0Tpe3Ka WM AYTH OKPYXKHOCTH, YUCIOBOTO MPOMEXKYTKA
(49 OTpPE3Ka, U3 Iy OKPYKHOCTH
HcnbiTanus VcnpiTanue. Yenex u Heyaauya. [(OcBamBaTh NOHSITHUSI. MCIIBITAHME, 3JIEMEHTAPHOE COOBITHE B HUCHBbITAaHUU (ycHeX H
bepuyu Cepusi MCHBITAaHUM 10 NMEPBOTO [HEy/laya), cepusl UCIbITAaHUM, HACTYIIEHUE NEPBOro ycrexa (Heyqauu), cepusl UCIbITaHuN
ycnexa. Hcnwitanus beprymm. |bepHymin.
69 BeposiTHOCTH cOOBITHII B cepun . . .
GBI T BepHyIum. Pemath 3a1a4M Ha HaX0XJACHUE BEPOSITHOCTEN COOBITUI B CEpUU I/ICHI)\I’TaHI/II/I JI0 TIEPBOTO
MpaxTiaeckas paGota ycriexa, B TOM YHCJIe ¢ TPUMEHEHHEM (GOpMYJIbl CyMMBbI T€OMETPUUECKOM MPOTPECCUH.
(McmBrranms BepHyIuTH Pemiath 3agauM Ha HaAXOXKJIEHUE BEPOSITHOCTEW SJIEMEHTApHBIX COOBITHH B Cepuu
HcTbITaHNK BepHyIun, Ha HaXO0XKIEHUE BEPOSTHOCTH OIPEAEIEHHOIO 4HMCia YCIIEXOB B
cepun ucnbiTanui beprymn. M3ydyars B Xo/e NMpaKTHYecKOi padoThbl, B TOM YHUCIE C
MOMOIIIBIO ITU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU UCTIBITaHUHA bepHymn
Cuayuaiinasi CrnyuaiiHast BEJIMYMHA u (OcBOMTH MNOHATHSA. CllydyailHas BeIWYMHA, 3HAYEHUE CIy4yallHOM  BEJIMYUHBI,
BeJMYMHA pacrpenesieHue  BEPOATHOCTEH. [pacHpeleICHHE BEPOSITHOCTEM.
MaTtemaTHuecKkoe OXXKHIAaHUE U .
(6 1) HCTIepCHS CITyaaiHO MN3yyatb M 00Cy:KAaTh NIpUMEPbl JUCKPETHBIX M HENPEPBIBHBIX CIy4alHBIX BEJIMYUH
O — Tpumepst (poct, Bec 4eJIOBEKa, YHCIEHHOCTb HACEJCHUs, JApYyrMe H3MEHUYMBBIC BEJIUYMHBI,

MATCMAaTHYCCKOI'O OXKHUJaHUA KaK
TCOPCTUYCCKOI'O CpeaHero

3HA4YCHUA BCJIMYUHBI.

[lonsitue o 3akoHe OOJBIIUX
YU CElL. N3mepenne
BEPOSATHOCTE €  IOMOILBIO
yacToT. IIpumenenue 3akoHa

[paccMaTpUBaBIIUECS B KypCe CTaTUCTUKH), MOJEIBHBIX CIyYalHbIX BEJIWYHH, CBS3aHHBIX
CO CIIy4ailHBIMU OIbITaMU (OpOCaHHe MOHETHI, UTPATLHON KOCTH, CO CIIyYaiHBIM BHIOOPOM
U T. I0.).

OcBauBaTh MNOHATHA. MaTEMaTHYECKOE OXHAaHHuC CHy‘I&ﬁHOﬁ BCIIMYMHBI KaK

TCOPETHUYICCKOC CPEAHEC 3HAUYCHUC,
JAUCTICPCUN YHUCIIOBOT'O Ha60pa.

AUcCnepcusd CJ'Iy‘-IB.fIHOfI BCINYMHBI KaK aHajJor

PemaTh 3aJa4d Ha BBIUMCIICHHE MAaTEMAaTHYECKOTO OKUAAHHUS U JAUCTICPCUA I[HCKpCTHOﬁ
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OOJIBIIIUX YUCET

CIy4allHOM BEJIMYMHBI 10 33JaHHOMY PaCIPEIEICHHIO, B TOM YHUCJIE 3a]a4, CBA3aHHBIX CO
CTPAaXOBAaHUEM U JIOTEPESIMHU.

3HAKOMHUTBCSI C MATEMATUYECKUM OXKUJIAHUEM U TUCTIEPCUEN HEKOTOPBIX PACTIPEICIICHHH,
B TOM YHCJIE PACIIPEIECICHUS CIIy4YalHOW BEITUYUHBI

«UHCII0 YCIIEXOB» B CEpUU UCIBITAaHUM bepHymun.

M3yuaTh 4acTOTy COOBITHS B HOBTOPSIOIIMXCS CIIY4alHBIX OIBITaX Kak CIy4dailHYIo
BEIINYUHY.

3HAKOMHUTBLCSI C 3aKOHOM OoJbiux uucen (B ¢opme bepHymnn): mpu OONBIIOM YHUCIE
OTIBITOB YaCTOTa COOBITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

PemaTh 3agayu Ha N3MCPCHUC BePOﬂTHOCTefI C IOMOMIBIO YaCTOT.

O0cy:x1aTh poJib 3aKOHA OOJIBIINX YKCET B 000CHOBAHMM YaCTOTHOTO METOJIa U3MEPEHUS
BEPOSITHOCTEI.

O0cy:K1aTh 3aKOH OOJIBIIMX YHCEN KaK MPOSBICHHE CTATUCTUYECKON YCTOWYMBOCTH B
M3MEHUYUBBIX SIBJICHUIX, POJIb 3aKOHA OOJIBIIIUX YKCEIT B IPUPOJIE U B )KU3HU YelIOBEKa

O0o0meHne,
KOHTPOJIb

(10 g)

[IpencraBicHue JAHHBIX.
OnucarenpHas CTaTHCTHKA.
BeposTHOCTh CIIy4alHOIO
COOBITHSL. DneMeHThI
KOMOMHATOPHKH. Crnyuvaiinbie

BCJIMYMHLBI U PACIIPCACIICHUA

[loBTOPATH U3YyUCHHOE U BHICTPAMBATH CHCTEMY 3HAHUIL.
Pemiath 3a1a4u Ha IPECTaBICHNUE U ONTUCAHUE JAHHDBIX.

PemiaTh 3a7a4d Ha HAXOXJEHHWE BEPOSATHOCTEH COOBITHH, B TOM YHCJIE B OIBITAX C
[PABHOBO3MOKHBIMHM ~ 3JIEMEHTAPHBIMU  COOBITUAMHU, BEPOSATHOCTEH OOBEIMHEHUS W
MepecedeHrsl COOBITUH, BBIYUCIATH BEPOSTHOCTH B ONBITaX C CEPUAMU CIyYallHBIX
HCITBITAHUN

[Ipu pa3paboTke pabodeil MPOrpamMMBbI

B TCMATH4YCCKOM IINIAHUPOBAHHMH JOJIKHBI OBITH YYTCHbI BO3MOXHOCTHU
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MCIIOJIb30BaHUS 3JEKTPOHHBIX (LHPPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISAIOMIUXCA YU4€OHO-METOAMYECKUMU MaTepuantaMu
(MyJIbTUMEUIHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaUHUKH, JIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE JaOOpaTOpUH,
UTPOBbIE MPOrpaMMbl, KOJUIEKIMU LUQPPOBBIX 00pa30BaTENbHBIX PECYPCOB), MCHOJIb3YEMbIMU Il OOyY€HHS U BOCIUTAHUS
oOyuvaromuxcs ¢ HOJIA, mnpenctaBieHHbBIMH B 3JEKTPOHHOM (HU(POBOM) BHUJAE W PEANM3YIOIIMMH  JIUJAKTHYECKHE
Bo3MokHOCTH VKT, coneprkanne KOTOPbIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 00pa30BaHUN.

110



noaxoabl K OHEHUBAHUIO IINTAHUPYEMBIX PE3YJIBTATOB
OBYUYEHUA

OCHOBHBIMM METOJAaMHU NPOBEPKH 3HAHUH M yMEHUH OOydarommxcs IO
MaTeMaTuKe SIBJSIOTCS YCTHBIA ONPOC M MUCBbMEHHbIE paboThl. K muCbMEHHBIM
(opMaM KOHTPOJII OTHOCSITCS: MAaT€MaTUYECKUE NUKTAHTBI, CAMOCTOATEIbHbIE U
KOHTPOJIbHBIE pa0OThl, TECTOBBIC 3a1aHUSI U TECTHI.

OcHOBHBIE BUIbl TPOBEPKH 3HAHMM — TeKyllas W uToropas. Tekyiuas
MPOBEpKAa MPOBOAMUTCS CUCTEMATHUYECKHM K3 YpOKa B YpOK, a HUTOTroBasg — IO
3aBEpIICHUHU TEMBI (pa3jena), MKOJIBHOro Kypca.

[Ipy ouEHUMBAaHMM MJAHUPYEMBIX pE3YyJIbTAaTOB OOYy4YEHUS MaTeMaTuKe
oOyuaromuxca ¢ HOJIA HeoOXoguMO yYHMTHIBATH TaKU€ WHIWBUIYaIbHbBIC
OCOOEHHOCTH HX PAa3BUTHUA, KAaK: YPOBEHb Pa3BUTHUS MOTOPUKH PYK, YpPOBEHb
BJIaJICHUS] YCTHOM peublo, sHepreruyeckue pecypcsl odyuarommxces ¢ HOIA. [ns
KaXXJ0r0 00y4arouierocs yuyuTenib noaOupaeT UHAUBUAYalbHbIe (OPMbI KOHTPOJIS
pe3yNbTaTOB 00yUYEHUsI MaTeMAaTHKe.

Hns  obyuatonuxcss ¢ HOJIA HeoOxoaumo yBenWueHUE BpeMs IS
BBITMIOJTHEHUSI KOHTPOJIBHBIX U CAMOCTOSITENIBHBIX PadoT.

KoHTponbHble, camocTosiTeIbHBIE M NpPaKTHYECKHE  pabOThl  MpHU
HEOOXOJMMOCTH MOTYT MpPEAsiaraThCsi C HCIOJIb30BAHUEM DJIEKTPOHHBIX CHUCTEM
TECTUPOBAHMS, HMHOTO MPOTrPAMMHOr0O oOOecreyeHusi, OO0eCleynBaOIUNA TpH
HEOOXOJIMMOCTH MOKHO HCIOJIB30BaTh TEKCTHl C KPYIHBIM MIPU(TOM; IPUMEHSIThH
KOHTPOJIbHBIE MU3MEPHUTENIM C OTACJIbHBIMU DJIEMEHTAMH PEUICHUS; MCIOJIb30BaTh
QITOPUTMBI NPU PEIICHUH YPAaBHEHUW U HEPABEHCTB, KOHTPOJbHbBIE U3MEPHUTEIH C
rOTOBBIMU TrpadukamMu (QYHKIUH ¢ JuUarpaMMamH; HCIOJIb30BaTh OHJIAMH
TECTUPOBAHKE C BHIOOPOM OTBETOB.

Texymuit KOHTPOJIb B GOpPME YCTHOTO OIPOca IIPH HU3KOM Ka4eCTBE YCTHOM
HKCIIPECCUBHON peur OoOydarIuxcs HEOOXOANMMO 3aMEHSATh MUChMEHHBIMU
dbopmamu.

Hampumep, ¢ 9Toil 1enbl0 MOTYT HCIOJIB30BATHCS TECTHI U TECTOBBIE
3ananug w3 bubmmorexku MO (POII) na mobGom srtame ypoka. C  MOMOIIBIO
TAaKUX 3aJaHUil W BOIIPOCOB 3HAYMTEIBHO IMPOIIE NOJ00paTh MaTepuasn s
KOHKPETHOT'O KJlacca, 00y4Jaroerocsi, COOTBETCTBYIOIINNA YPOBHIO €r0 Pa3BUTHUS U
BO3PACTHBIX OCOOEHHOCTEH.

CHEIUAJIBHBIE YCJIIOBUSA PEAJIM3ALINU JUCHUIIJIINHBI

B cnyuae HeoOxommMocTu (BBIpaXEHHBIE JIBUTATEIBHBIC PACCTPOICTBA,
TSOKEJIOE TIOPaXCHUE PYK, MPEMATCTBYIOMmee (HOPMHUPOBAHUIO TPadhOMOTOPHBIX
HABBIKOB) pabodee mecto obOywaromerocs ¢ HOJIA nomxHO OBITH CHEIUANTBHO
OpraHMW30BaHO B COOTBETCTBUU C OCOOCHHOCTSMHU OTIPAaHMYEHHUH €ro 3/10POBB.
HeoOxomumo  mpenycMOTpeTh  HAJIW4YHWE  MEPCOHANBHBIX  KOMITBIOTEPOB,
TEXHHYECKUX TPHUCTIOCOONICHN (CTenuanbHasl KJIaBuaTypa, pasIndHOTO BHA
KOHTAaKTOpPbI, 3aMEHSIOIIUE  MbIlIb, JOKOUCTUKH, TPEKOOIbl, CEHCOPHBIC
TJIAHIIETHI).

JIoJKHBI OBITH CO3JaHbl YCJIOBUS JJisI (PYHKIIMOHHUPOBAHUS COBPEMEHHOM
MH()OPMALIMOHHO-00Pa30BaTEILHOM Cpeibl, BKIIOYAIOIIEH
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ANEKTPOHHbIE MH(OPMAIMOHHBIE PECYpChl, JJIEKTPOHHBIE 0O0pa30oBaTE/IbHbIC
peCypChl,  COBOKYIHOCTh UH(OPMAaIIMOHHBIX, TEXHOJIOTUH,
TEJIEKOMMYHHKAIIMOHHBIX TEXHOJOTUM, COOTBETCTBYIOIINX TEXHUYECKUX CPEJICTB U
TEXHOJOTUN (B TOM 4Hcie, (iel-TpeHaxepoB, HHCTpyMeHTOB Wiki, HH(pPOBBIX
BUJICO MAaTEpPHAJOB, BUPTYaJbHBIX Jabopatopuii u Jp.), O0OECIEYMBAIOIIUX
JIOCTUXKeHUe KaxibiM oOy4daromumcesi ¢ HOJIA MakcumanbHO BO3MOKHBIX JIJISl HETO
pPE3yJIbTaTOB oOy4eHus. Hanpuwmep, UCIIOJIb30BaHUE COBPEMEHHOMU
oOpazoBaTebHON cpenoii B oO0yueHun Mmarematuke nerer ¢ HOJA sBnstorces
pecypebl obnauHoit uHTepHeT- miatgopmbel MO (POII), kotopeie coaepxkat
HEeoOX0MMbIE 00pa3oBaTelIbHbIE MAaTEPHUAJIbl, UHCTPYMEHTBI JJIi MX CO3JaHUs U
pEeAaKTUPOBAHMS, BUPTYyaIbHbIE TaOOPATOPHUHU.
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