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denepanbHass pabouas mporpamma (maiee Ilporpamma) mo ydeOHOMY
npeametry «Marematukay pazpadboranHa Ha ocHoBe PI'OC OO0, denepanbHoii
IpPOrpaMMbl BOCIIUTAHUSI C Y4ETOM pacHpene€HHBIX MO KjaccaMm MPOBEPSIEMbIX
TpeOoBaHUIl K pe3ynpTaTam ocBoeHUs: OCHOBHON 00pa3oBaTENbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHMs.

HOACHUTEJBHASA 3AIINCKA

OO0was xapakrepucTuka yuyeoOHoro npeamera «Maremaruka»

®denepanbHas paboyasi mporpaMma MO MaTeMaTHKe i OOYy4aroluxcsi ¢
HOJA 5-10 kmaccoB pazpaborana Ha ocHoBe denepaibHOr0 rocyaapCTBEHHOTO
00pa3oBaTeIbLHOTO CTaHaapTa OCHOBHOTI'O o01iero
oOpa3oBaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBIIEMbIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, W TPAAUIMH POCCUHCKOro 0Opa3oBaHuUs,
KOTOpBIE 00eCIeuynBarOT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIUAMH,
COCTABJISIIOIIIMMH OCHOBY JJIsl HEMPEPHIBHOTO 0OOpa30BaHHUS U CaMOpPa3BUTHUA, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJBTYPHOTO, JIMYHOCTHOIO M TO3HABAaTEIbHOIO
pa3BuTHs oOywaromuxcs. B paboueil mporpamMme ydYTE€Hbl WJEU U TMOJOKECHHS
Konnenuuu pa3BuTtusi MaTemMaTudeckoro oopazoBanusi B Poccuiickoit @enepanuu.

B omoxy umdpoBoit TpanHchopmanmuu Bcex cdep  UeIOBEUECKOU
NeATEIbHOCTH HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOM MaTEeMaTHUYECKOW TMOATOTOBKU. YK€ B IIKOJE MaTeMaTHhKa CIYXKHUT
OTMOPHBIM TPEIMETOM [JI1 HM3YYEHUS CMEXHBIX HWCIUIUIMH, a IOCJE HIKOJIBI
peaabHON HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPhIBHOE 00pa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00I1Ie00pa3oBaTeIbHON MOATOTOBKH, B TOM 4YHCJE H
MaTeMaTU4ecKod. ODTO O0O0YyCIOBJIEHO TE€M, 4YTO B HAIIM JHH PACTET YHUCIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTEMaTHUKH: U B
chepe PKOHOMHUKH, U B OH3HECE, M B TEXHOJIOTMYCCKHX OOJACTAX, M JaXe B
rYMaHUTApHBIX cdepax. Takum o00pa3oM, Kpyr 0Oydaromuxcs, sl KOTOPBIX
MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM MPEIMETOM, PACIITUPSIETCS.

[IpakTryeckass MOJE3HOCTh MAaTEMAaTUKH OOYCIOBJIEHA TEM, 4TO €€
npeaMeToM  SBISAIOTCA  (GyHIAAMEHTAJIbHbIE  CTPYKTYpbl  HAIllero  Mupa:
MPOCTPAHCTBEHHbIC (DOPMBI M KOJMYECTBEHHBIC OTHOIICHHUS OT MPOCTEHIIHUX,
YCBaMBAaE€MbIX B  HEMOCPEJICTBEHHOM OMBITE, IO JOCTaTOYHO CJIOXKHBIX,
HEOOXOJMMBIX JUISl Pa3BUTHS HAyYHBIX U TMPUKIAAHBIX ujel. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IMOHMMaHUE MPHUHILMIOB YCTPOWCTBA H
UCIIOJB30BAaHUSI  COBPEMEHHOM TEXHUKH, BOCIPUATHE M  HWHTEpIpETalUs
pa3HOOOpa3HOM COLMATBHOW, HKOHOMHUYECKOM, MOJUTUYECKOW HH(OpMaLUH,
ManodpdexkTuBHA TOBCETHEBHAS TMPAKTUYECKas JESITeNbHOCTh.  Kaxmomy
YEJIOBEKY B CBOEH JKU3HM MPUXOAUTCS BBINOJHATH PACUETBl M COCTABISTH
QITOPUTMBI, HAXOJAWTh W TPUMEHSATH (POPMYINBI, BIAETh MPAKTUICCKAMU
npuéMaMu TEOMETPUUECKUX HW3MEPEHUN W TOCTPOCHUH, YUTaTh HH(POPMAIIUIO,
MPEICTABICHHYIO B BUJI€ TAaOJIMI, TUarpaMM U rpauKOB, KUTh B YCIOBUSAX
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HEONpeeIEHHOCTH Y TIOHUMATh BEPOATHOCTHBIN XapakTep CIIy4alHbIX COOBITHMA.

OnHOBpEMEHHO C pacmupeHueM cdep TNPUMEHEHUsS MaTeMaTUKH B
COBpPEMEHHOM 00111ecTBe BCcE Oosiee BaXKHBIM CTAHOBHUTCSI MATEMATUUYECKUN CTUITh
MBIIUICHUS, TPOSIBIISIIONIMNACA B ONpPENeNEHHBIX YMCTBEHHBIX HaBbIKax. B
mpoliecce M3y4eHUs: MaTEeMaTUKH B apceHan MPUEMOB M METOAOB MBIIUICHUS
YeJIoBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKLIMS W JACAYKIIHS,
0000IIeHHe ¥ KOHKpETH3allMs, aHalu3 MW CHUHTE3, Kiaccupukamus u
cuctematusanmsi, abcrtparmpoBanue u aHamorus. OOBEKTHI MaTEeMAaTHUYECKHX
YMO3aKJIIOYeHUH, TpaBWia HMX KOHCTPYHMPOBAHUS PACKPBIBAIOT MEXAaHU3M
JOTHYECKHX TOCTPOEHUH, CIOCOOCTBYIOT BBIpaOOTKE yMEHHs (HOpPMYIHpPOBATH,
O0OOCHOBBIBaTh M JOKa3bIBaTh CYXKJIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIUICHWE. Bemymias poib NpUHAIICKUT MaTeMaThuke U B (HOPMHPOBAHHUH
AITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS W BOCIIUTAaHUM YMEHHMH JEWCTBOBATH
[0 33aJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATH H3BECTHbIE M KOHCTPYHPOBATH
HOBbIE. B mporiecce pemieHus 3aa4 — OCHOBOM y4eOHOH JesTebHOCTH Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TakKe TBOpYECKAas W TPUKIAAHAS CTOPOHBI
MBIIILJICHUS.

OOyueHne MareMaTuke Ja€T BO3MOXKHOCTb pa3BUBaTh y OOyYarolIuxcs
TOUHYIO0, pallMOHAJIbHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hauboisee
HOJIXOJSIINE SI3bIKOBbIE, CHMBOJIMUECKUE, IpapuuecKre cpeacTBa sl BhIPAXKEHUS
CYXJICHHI W HArJISTHOTO UX MPEICTABICHHUS.

HeoOxoqumMbiM ~ KOMIOHEHTOM  OOmIel  KyJabTypel B  COBPEMEHHOM
TOJNIKOBAaHWW  SBIAETCA  O0Imee 3HAKOMCTBO C  METOAaMH  TO3HAHMS
JNEHCTBUTENLHOCTH, TPEACTABICHHE O TMpEAMETe M METOoJaX MaTeMaTHKH, HX
OTAMYMNA OT METOAOB JPYTrUX ECTECTBEHHBIX W TyMaHHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTUKU JJIsl PEUICHHs] HAyYHBIX M MPHUKIATHBIX
3agad. Takum oOpa3zom, MaTemMaTHuecKoe 0Opa3oBaHHME BHOCUT CBOM BKJIAJ B
dbopmupoBaHue 001IeH KyIbTYPhI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU TakXe CIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHUIO
YeJioBeKa, MOHMMAHUIO KPAacOThl U H3SIIECTBA MaTEMaTHUYECKHX pPacCykKICHUH,
BOCTIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

Henn n3yyenus yueOHoro npeamera «MaremaTuka»
[TpuoputeTHBIME LIETISIMU O0yUueHUsI MaTeMaTuke B 5—10 kimaccax sSBISIOTCS:
(dopMupOBaHKE IIEHTPATHHBIX MATEMATUYECKUX MMOHATHI (YUCII0, BETUYHHA,

reoMeTpuiecKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKIIHA),
00eCreunBaOIIUX IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTH MaTEeMaTHYEeCKOTO
oOpa3oBaHus 00yYarOITUXCS;

NOJBE/ICHNE OOYYarolMXCsl Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMaTHKH U OKPY’KaIOLIero MUpa, NOHMMaHHE MaTeMaTUKU Kak
4acTH 00IIEH KyIbTyphl YeIOBEUECTBa,

pa3BUTHE MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIHOCOOHOCTEH O0ydarommxcs,
MO3HABATEJIbHON AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
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MBILLUIEHUS], UHTEpEca K U3yUYEHUI0 MaTEMaTHKU;

dopmupoBanre (QyHKIMOHATLHOM MAaTeMaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTb ~ HPOSBICHUS ~ MaTeMaTHYECKUX  IOHATHH,  OOBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX JKU3HEHHBIX CUTyalUsX U MPU U3YUYEHUU IPYTUX
y4e€OHBIX MPEIMETOB, NPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh UX Ha SA3bIKE MAaTEMATUKU U CO37aBaTh MaTeMaTUUYECKHE MOJIEIH,
IPUMEHATh OCBOEHHBIM MaTeMaTHMYeCKUW ammapaT JUisl PEIIeHUs MPaKTHUKO-
OPUMEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh W OLEHHUBATh IOJIYYEHHBIE
pPE3YJIbTATHI.

OCHOBHBIE JIMHUM COAEpk aHUs Kypca MmatemMaTuku B 5—10 kmaccax: «Hucna
U BBIUHCICHUA», «Anredpa» («AnreOpandeckue BBIPAKECHUSDY, «YPABHEHHS H
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («I'eomerpuueckue QUIypsl U HUX
CBOMCTBa», «V3MepeHne TreoMeTpUYecKuX BeIuuyuH»), «BepodTrHocTs W
CTaTUCTHKa». J[aHHBIC JIMHUU PAa3BUBAIOTCS NApaJLIEIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOHM, OJJHAKO HE HE3aBUCUMO OJHAa OT APYroil, a B TECHOM
KOHTaKkTe M B3aumojeiictBuu. Kpome »3TOoro, ux oOBEAMHSET JOrHYEcKast
COCTaBJISIIOLIAs, TPAAUIMOHHO NpPUCyLIass MaTeMaTUKE W IPOHU3BIBAIOIIASL BCE
MaTeMaTHUYeCKUe Kypcbl U cojJepkarenbHble JUHUU. CQPopMyIupOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapT€ OCHOBHOIO OOILEro
oOpa3oBaHMsl TpeOOBaHHE «YMEThb ONEPUPOBATH MOHATHUAMH: OIpeAeTeHUE,
aKcuoMa, TeopemMa, J10Ka3aTeIbCTBO; YMEHUE PAclO3HAaBAaTh UCTHUHHbBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJAUTH PUMEPHI U1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPULIAHUSA BBICKA3bIBAHMI» OTHOCUTCS KO BCE€M KypcaM, a (OpMHpPOBaHUE
JIOTUYECKUX YMEHHMM pacmpenenserca Mo BCeM rojaM oOOy4YeHUsT Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Copnepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHust DenepanbHOil pabouell TPOrpamMMbl, pacHpeneNéHHbBIM TI0 ToJaM
o0y4eHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM OOydaroIIrecs: oOpaliajuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNE MAaTE€MAaTUYECKHMMH TMOHATHAMM M HaBBIKAMU OCYLIECTBISUIOCH
NOCNEAOBaTeAbHO M MOCTyHaTellbHO, €  COOJIIOJIGHMEM  TMpUHIUIA
NPEEeMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKJIOYAJIUCh B OOIIyI0 CHCTEMY
MaTeMaTHYECKUX MPEJCTaBICHUM OO0y4aronuxcs, paciiupsiss U yriayomss eg,
o0pa3ysl IpOYHbIE MHOKECTBEHHbIE CBS3H.

IpuHuunsl peanuzanuu padoyei
NPOrpaMMblI

[Ipn peammzanuu npuHnuna audhepeHITMPOBAHHOTO (MHANBUIYATHEHOTO)
noaxoga B oOydyeHuu Marematuke oOydaromuxcs ¢ HOJA HeoOGxoaumo
YUYUTHIBAaTh YPOBEHb PA3BUTHS Y HUX MAaHYJIbHBIX HABBIKOB. YUMUTENb B MIPOLECCE
oOydyeHUs OmpeaessieT BO3MOXKHOCTH — YYaIllUXCSl  BBITIOJHATH MMHChbMEHHBIC
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paboThl, TMONB30BATHCA MATEMATUYECKUMH HHCTPYMEHTaMU B  IpOIlECcCe
MOCTPOEHUSI T€OMETpUUECKUX (UTyp M H3MEPUTENbHbIX omnepanuii. Tak ke B
nporecce oOydeHHus: MaTeMaTHKE, YYUTENI0 HEOOXOAUMO Y4YUTHIBAaTh YPOBEHb U
KayeCTBO pa3BUTHE YCTHOHM peun oOyuaromuxcs. [Ipu HemocTarouHOM ypoBHE €€
pa3BUTUS  HEOOXOJMMO  HUCIOJB30BaTh  TaKW€  METOABl  TEKYIIEro |
IPOMEXKYTOUYHOTO KOHTPOJIS 3HAHWM OOydYaromuXcsi, KOTOphle Obl OOBEKTHBHO
MOKa3bIBAIM PE3YJNbTaTUBHOCTh UX O00yueHHUs. BxioueHuss o0ydarommuxcs B
OPOEKTHYI0O U y4eOHO-UCCIIEOBATENbCKYI0  JEATENBHOCTh,  MPOBEACHUS
HAOJMIOACHUN M SKCIEPUMEHTOB, B TOM UYHCJIE C HCIOJIb30BAHUEM Y4YEeOHOTO
JabopatopHOTO 000pyAOBaHUA, IU(PPOBOro (IJIEKTPOHHOIO) M TPAJUIIMOHHOTO
U3MEpPEHUsI,  BKJIIOYAas  OMNpEJCICHHE  MECTOHAXOXJIEHUs,  BUPTYaJbHBIX
JabopaTopuii, BEIIECTBEHHBIX U BUPTYAIbHO-HATJISIHBIX MOJIENEH, U KOJUICKIIH
OCHOBHBIX MaTE€MaTHYECKUX OOBHEKTOB.

OOyuaromuecss C JBHTaTEIbHBIMH HApPYIICHUSIMH HCIBITHIBAIOT — PSI
TPYIHOCTEl B Tmpolecce o0OydeHUuss MareMmartuke. MOTOpHbIE HapyIICHUS
OTPaHUYMBAIOT  CIIOCOOHOCTh K  OCBOGHHUIO  MPEAMETHO  MPAKTHYECKOU
NEeATEILHOCTH. DTO MPUBOAUT K TOMY, YTO (POPMHUPYIOIIMECS 3HAHUA U HABBIKH
SIBJISIOTCSI HETIPOUYHBIMU, TTOBEPXHOCTHBIMHU, (PparMeHTApHBIMU, HE CBSI3aHHBIMU B
enuHytro  cucremy.  OOHapyXUBalOTCS  TPyAHOCTH B (OPMHPOBAHUU
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTaBICHUHN, CUCTHBIX OIepalnid, paborte ¢
TETpaablo, YYEOHHKOM, CIOCO0aX 3aluCH MPUMEPOB B CTOJIOMK, COOJIIOJIEHHEM
oporpaduueckoro pexuma.

Ha ypokax maremartuku, ooydatomuecss ¢ HOJA ucnbIThiBatoT 0COOCHHbBIE
TPYIHOCTH TP BHITIOJTHEHUH PUCYHKOB, YEPTEKEH, rpad)iKoOB, TaK KaK UM TPYIHO
OJTHOBPEMEHHO JIepKaTh KapaHJalml H JHHEHKY, MO3TOMY UM 00s3aTeIbHO
TpeOyeTcsi MOMOIL B3pocioro (yuutens, accuctenta). O0yuvaromemycs ¢ HOJLA
ObIBaET MPOIIE HAXKATHEM KJIABUIII BBIMOJIHUTH YEPTEK HAa KOMIIBIOTEPE, YEM ITO
cAenaTh ¢ IOMOIIIBI0 KapaHama u nuHelku. Ooyyaromumes ¢ HOJIA moctaTouHo
TSDKEJI0O OCBaMBaTh BBOJ MAaTEMaTHYECKUX CHMBOJIOB, HAIPUMEDP, OOBIKHOBEHHBIX
TpoOeii.

Ecnu y oby4varorierocs ectb HapymieHust yHKITUN PYK, TO TEOMETPUUECKUN
MaTepuagl MOXHO pacCMaTpuBaTh O030PHO, 3a/layu, CBS3aHHBIC C MOCTPOCHUEM,
NpOIMyCTUTh. BupTryanpHas jgabopaTopus 10 MaTeMaTHKe, HalpuMep, Ha
miathopme MDOII (POII) nmaer oOydaromydMcsi BO3MOXKHOCTH  BBITIOJHATH
MIOCTPOCHHE TEOMETPUUECKHX (PUTYp Ha MIIOCKOCTH M B MPOCTPAHCTBE, paboTaTh C
KOOPJIMHATHOM IJIOCKOCThIO. bosbiioe BHHMaHMe HeE0OXoAMMO oOpamaTh Ha
MPAKTHYECKYIO0 HANpPaBJIEHHOCTh OOyUeHHUsI MaTeMaTHUKe, a IMEHHO: a) U3MEPEHUE
MEPUMETPOB M IUIOMIaeH; O) BBIUMCIUTEIBHBIC HABBIKM, B TOM YHCIE U C
MOMOILBIO KaJIBKYJISITOPA.

OpnHoii u3 ocobeHHOCTEN paboThl ¢ oOyuatomumucs ¢ HOJIA sBnsercs To,
YTO UM HEO0OXOAUMO OOJIBITIE BPEMEHH JIsl BHITIOTHEHHS 3aaHui, YeM 37J0POBBIM
00y4aroluMCsi, TO3TOMY JUIsl KOHTPOJIS 3HAHUM JIydIlle WCIIOJIb30BaTh 3aJaud Ha
TOTOBBIX YepTekax, 3a/Jaud, B KOTOPBIX YK€ HameyaTaHO YCJIIOBUE W Haydalo
peuieHus, a 00yJaroumMcs ocTa€rcsi €ro TOAbKO 3aKOHYUThH WM BBITTOJIHUTD



TECTOBbIC 3ajaHus. Ilepen KOHTPOJBHBIMH pabOTaMH HEOOXOIMMO IPOBOIUTH
o0oOImIaronme ypoku Mo teme, Tak kak y obydarommxcsi ¢ HOJIA ormeuarorcs
HEJIOCTaTKU Pa3BUTHS IMaMiITH, OCOOEHHO KpaTkoBpeMmeHHou. (Oo6obrmaromnue
YPOKH JTalOT BO3MOXKHOCTh CKOHIICHTPUPOBATh BHUMAHWUE Ha OCHOBHBIX
YIPaXHCHHSIX, BBEJCHHBIX B KOHTPOJIBHYIO PadoTy.

XapakTepucTHKa 0CO0bIX 00pa3oBaTeIbHBIX NOTPEOHOCTENH
odyuaromuxcs ¢ HOJA

OcoObie 00pa3zoBaTesibHbIE MOTPEOHOCTH y 00YYAIOUIUXCSl C HAPYIICHUSIMU
OTOPHO-JIBUTATEILHOTO  amiapaTa 3aJaroTcsi  CHelUUKONW  JBUTATEIbHBIX
HapyIlIeHUH, a Takke CreuuPuKol HapylleHUus TCUXUYECKOTO0 pPa3BUTUS, U
OTIPEIEIISIIOT 0COOYIO JIOTHKY TMOCTpOeHUusi yueOHoro mporiecca. Hapsimy ¢ atum
MOXHO BBIJICJIUTh OCOOBIE IO CBOEMY XapakTepy HOTPeOHOCTH B OOYYECHHUU
MaTeMaTuKe, CBOMCTBEeHHbIE BceM oOyyaromumes ¢ HOJIA:

— HEOOXOJMMO WCMOJIb30BAHUE CHEHUATbHBIX METO/JOB, MPUEMOB U
cpelnctB o0ydeHuss (B TOM YHCIE CHEIUATN3UPOBAHHBIX KOMITBIOTEPHBIX U
ACCUCTUBHBIX TEXHOJIOTHUH), 00€CIEeUNBAIOIINX PEATU3alUI0 «OOXOIHBIX ITyTEH»
0Oy4eHHMsI; UCTIOJIb30BaHUE BUPTYAJIbHON MaTeMaTHUYECKOM J1abopaToOpHH.

— HaIJSIIHO-ACHCTBEHHBIN, MPEIMETHO-TIPAKTUUECKUI XapakTep 00ydeHUs
MaTeMaTHKe U YIPOIIEHUE CUCTEMbI yueOHO-TI03HABATEIbHBIX 3a/1a4, PEIIaeMbIX B
mporiecce 00yueHus;

- CIELHAIBHOE oOy4eHue «IEPEHOCY» c(hOopMUPOBAHHBIX
MAaTEMATUYECKUX 3HAHWW M YMEHHI B HOBBIE CHUTYAIlUd B3aUMOJCWUCTBUS C
JICUCTBUTEIBLHOCTBIO;

— CIHelHaibHasi TIOMOIb B Pa3BUTUU BO3MOXKHOCTEM BepOallbHOW U
HeBepOAIbHONW KOMMYHHUKAIIMU Ha YPOKaX MaTeMaTHKU;

— KOpPpEKIUs TMPOU3HOCUTEIHLHON CTOPOHBI pPEYM; OCBOCHUE YMEHUS
UCIIOJIb30BaTh PeUb 110 BCEMY CHEKTPY KOMMYHUKATUBHBIX CUTYaIIHl;

— obecrnieueHre 0C000W MPOCTPAHCTBEHHOW W BPEMEHHOW OpTaHU3AINH
o0pa3oBaTeILHOM CpeIbl;

— MaKCHUMaJbHOE pacIHIMpeHrue o00pa3oBaTeIbHOTO  NPOCTpPaHCTBA  —
BBIXOJT 3a Tpenensl  00pa30BATENBHOTO  YVUPEXKACHUS TMPU  PEIICHUH
MaTEeMaTUYECKHX 3a]1a4 ¥ BHIMIOJTHEHUU TIPOCKTHBIX PadoT.

— HCIOJIb30BaTh AJITOPUTMbl JIEUCTBUU MPU PEIICHUH OOYYaIOIIUMHU C
HOJIA omnpeneneHHbIX THUIOB MAaTEMATHYECKUX 3a]ady, B TOM YHCJE B IMPOLIECCE
BBITIOJTHEHHUS CAMOCTOSITEIbHBIX pa0oT.

MecTto npeameTa B y4eOHOM IJIaHe
B cootBerctBuUM ¢ DenepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTeNIbHBIM
CTaHIAPTOM  OCHOBHOTO  00miero oOpa3oBaHUsI  MaTeMaTHKa  SIBISETCS
00si3aTeNbHBIM TMPEIMETOM Ha JaHHOM ypoBHe oOpazoBanus. B 5-10 kmaccax
yueOHbIN mpenaMeT «MareMaTuka» TPaJUuIlMOHHO U3y4YaeTCcsl B paMKaxX CIEAYIOLIUX
y4eOHBIX KypCOB: B 5—0 Kkilaccax — kypca «Maremartukay, B /—10 kinaccax —
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KypcoB «Anrebopa» u «['eomerpusi». Hacrosmei mnporpaMmoil BBOJUTCS
CaMOCTOATENbHBIN Y4eOHbIN Kypc «BepOSATHOCTh M CTATUCTUKAY.

TemaTnyeckoe IUIAHUPOBAHHWE YYEOHBIX KYpCOB M  PEKOMEHAYEMOE
pacnpeneneHue  y4yeOHOro BpEMEHHM JUIsl  H3Yy4YEHHUsS  OTACJIBHBIX  TEM,
IPEIIOKEHHbIE B HACTOSIIEH NPOrpaMMe, HAJO0 paccMaTpHBaTh Kak MPUMEPHbBIE
OPUEHTHPHI B TIOMOIIIb COCTABUTEIO aBTOPCKOM pabodeil mporpaMMbl U MPExKJe
BCEr0 YUYUTENI0. ABTOp paboyell mporpamMmsbl BOPABE YBEIUYUTh WIM YMEHBIINUTH
MPEIIOKEHHOE YHUCIIO YYEOHBIX YacOB HA TEMY, UTOOBI YIITyOUThCS B TEMATHKY, B
OOJIBIICH CTENEeHU 3aMHTEPECOBABIIYIO O0YUYaIOIIUXCS, WIM HANIPaBUTh YCUIIUS Ha
MIPEOJOJICHNE 3aTPYIHEHUH. J[OMMyCTUMO TaKXe JIOKAIbHOE MEPEPACHPENCIICHHE U
IIEPECTAHOBKA 3JIEMEHTOB COAEPKaHNs BHYTPU JTaHHOI'O KJacca WM BHYTPH BCErO
Kypca npu HeoOxoaumoctu. KonuuecTBo MpoBepoUHbIX padOT (TeMATUYECKUH U
UTOTOBBI KOHTPOJIb KadecTBa YCBOEGHMS Yy4Ye€OHOro MaTepuana) M HUX THI
(camocTOsITEIbHBIE M KOHTPOJBHBIE PA0OTHI, TECThI) OCTAIOTCA HAa YCMOTPEHHE
yuurtens. Takxke ydyuTedab BOpaBE YBEJIWYUTh WIM YMEHBLIUTh YHUCIO YYEOHBIX
yacoB, OTBeAEHHbIX B DenepanbHOl padouell mnporpamMmme Ha 0000I1IeHuE,
NOBTOPEHUE, CHCTEMATH3alMI0 3HAaHUW oOy4armuxca. EIWHCTBEHHBIM, HO
NPUHIUIUAIBHO BAXKHBIM KPUTEPHUEM, SIBIIAECTCS JIOCTH)KEHHE pEe3ylbTaTOB
oOy4eHHMsI, YKa3aHHbIX B HACTOSIIEH MpOrpaMMe Ha KOHEI YPOBHS OCHOBHOIO
oO1iiero ooGpazoBaHusl.

Conmepxxanue ydeOHOro mnpenMera «MaremaTtuka», NpPEICTaBICHHOE B
denepanbHON amanTUpoBaHHOM pabouelt mporpamme, cootrBeTcTByer DI'OC
000, denepanbHOil OCHOBHOM 00pa30BaTEIbHON MPOrpaMMe OCHOBHOTO OOIIEro
o0pa30BaHMsI C yUE€TOM MPOJIOHTAIIUU HA OJIUH TO/I.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «MaremMarukay JOJKHO OO€CIeunBaTh
JOCTIDKCHHE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS  CIIEIYIOIIUX
JMYHOCTHBIX, METAIMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE Pe3yJIbTAThI

JIMdHOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTPAMMBI y4e€OHOTO TMpeaMeTa
«MaremaTuka» XapakTepUu3yrTCs:

ITaTpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpeca K NPOIUIOMY H HACTOSIIEMY POCCHMCKOU
MAaTEMATUKH, [EHHOCTHBIM  OTHOLICHHWEM K  JOCTHXKEHHUSM  POCCHUUCKHX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYECKOW IIKOJIBI, K HMCHOJb30BAHHUIO ITHUX
JOCTIKCHHUM B IPYTUX HayKaX W MPHUKJIAAHBIX cdepax.

I'paxxpaHckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 00S3aHHOCTEN rpaXkJaHWHA U PeaIM3alliM €ro
npaB, TMPEJICTABICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
PA3IMYHBIX CTPYKTYD, ABJICHUM, IPOLIEAYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI,
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OIIPOCHI U IIp.); TOTOBHOCTBIO K OOCYXJACHHUIO ITHUECKUX IPOOJIEM, CBS3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JOCTHKCHHH HAyKH, OCO3HAHMEM BaXXHOCTU
MOPAJTBHO-3THYECKUX MTPUHIMUIIOB B ACSITEIBHOCTH YUYEHOTO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHHH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTH4YE€CKOro
oOpa3oBaHMsI Ha TPOTSIKEHUM BCEU KU3HU ANl YCHEHTHONW TNpo(dhecCHOHATbHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIHWMBIX YMEHHUH; OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIMTAHUe:

CHOCOOHOCTBIO K 3MOLMOHAJBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHUM, PacCyX ACHUW; YMEHHUIO BUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTalUuel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKu Kak c(depbl 4YeloBEYECKOU
JeATEIbHOCTH, TAaNoB €€ pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MATEMATHYECKOW KYJIbTypOW Kak CpeICTBOM
MO3HAHUA MHpA; OBJAJACHHEM MPOCTEHIIMMHU HaBbIKAMU HCCIEA0BATEIbCKOM
NEeATEIBbHOCTH.

Pusznyeckoe BOCNHMTAHHE, (POPMHUPOBAHHME KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JI1AT OOy Hs:

TOTOBHOCTBIO MPUMEHSATh MAaTEMAaTHYECKUE 3HAHWS B MHTEpPECax CBOETO
3I0pOBbsl, BEACHMSI  3A0pOBOro  oOpa3a KU3HH (3I0pOBOE  MUTAaHHUE,
cCOQJIaHCUPOBAHHBIM pEXUM 3aHATHUH M OTAbIXA, peryispHas (unyeckas
aKTUBHOCTbB); C(OPMUPOBAHHOCTHIO HABBIKA pe(ieKCHM, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPyroro 4eaoBeKa.

JIKOJIOrHYeCKOe BOCIIUTAHHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM AJid pelieHus 3a1ad
B 00JaCTM COXPAHHOCTH OKPYKAIOIIeH cpejbl, IJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOKHBIX MOCJEACTBUN MJIsi OKPY’KAIOIIEH Cpeibl; OCO3HAHUEM
IJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX POOIEM U MyTel UX perieHus.

JINYHOCTHBIE pe3yJabTaThl, odecneynBalonue aJanTanuio
o0yuyamomerocssi K H3MEHSIIOIUMCSI YCJOBHSIM COLUMAJIBHOW W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPEICIEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUYECKYIO JAESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTbCA y JPYrHX JIOAeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIH U3 ONBITA APYTHUX;

HEOOXOJMMOCThI0O B (OPMHpPOBAHMHM HOBBIX 3HAaHWH, B TOM YHUCIE
dbopMynupoBaTh UJI€U, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM YHCIE
paHee HEe M3BECTHBIX, OCO3HABATh JEUIIUTHI COOCTBEHHBIX 3HAHUN U
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KOMITETEHTHOCTEH, MIIAHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYaIlMIO, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbBI30B, TPEOYIOIMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pelIeHUs U JeHCTBUA, (OPMYJIUPOBATh W OILIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

MeTanpeameTHbie pe3yJbTaThl

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTrpaMMbl Y4EOHOIrO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM VHUBEPCANbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusamMu U YHUBEPCANbHLIMU PeYIAMUGHBIMU OeliCMBUSIMU.

1)  Vuueepcanvuvie  no3nasamenvHvle  Oelicmsus  0becneduusarOm
Gdopmuposanue 6a306vbIX KOSHUMUBHLIX Npoyeccos obyuarowuxcsi (oceoenue
Memoo08  NO3HAHUSL  OKpYJCcarouwjeco  Mupd,  NpUMEHEeHUe  JI02UYECKUX,
uccne008amenbeKux onepayull, ymeHui pabomams ¢ ungopmayuetl).

Ba3oBble Jioruyeckue AeiicTBUS:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MaTeMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWA MEXIy TOHATHIMH; (OPMYITHPOBATH
OTIpeIeTICHUS MOHSITHIA yCTaHaBIUBATh CYIIIECTBCHHBIN MIPU3HAK
KJaccu(uKauuMy, OCHOBaHUS i OO0OOILIEHHS U CpaBHEHUSA, KpUTEpUU
IPOBOMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATbH W  TPEOOPA3OBBIBATH  CYXKICHHS:
yTBEpIUTENbHbIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

BBISIBIISITH ~ MaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopedrs B ¢akTax, JaHHBIX, HAOMIOJIEHUSX U YTBEPKICHUSX; Tpe/jiaratb
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JienaTh BBIBOABI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTHKHU, JETYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHM 110 aHAIOTHH;

paz0OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSIMBbIE U OT
IPOTUBHOTO), TPOBOJUTH CAaMOCTOSATENIBHO HECJOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4eCKuX (PaKTOB, BHICTPAMBATh apTYMEHTAIIHMIO, IPUBOIUTEH TIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

BbIOMpATh Ccrnocod penieHus: yuyeOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApHAHTOB  pEIICHWs, BBHIOWpaTh HamboJee TOAXOAAIUNA C  YIETOM
CaMOCTOSITENILHO BBIZICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/ibCKkue A1eHCTBHUSA:

HCIIOJIH30BaTh BOMPOCKHI KaK WCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE, MPoOJIeMy,
CaMOCTOSITENIbHO yCTaHABIMBAaTh MCKOMOE M JaHHOE, (HOpMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIOKHbBIN
HKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;

CaMOCTOATENHLHO (POpMYyTUPOBATH 00OOIIEHUS M BBIBOJBI TIO PE3YJIbTaTaM
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IPOBEAEHHOIO  HAONIOEHUS, HCCIENOBaHUS, OLEHUBAaTh JOCTOBEPHOCTb
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pPA3BUTHE NPOLIECCA, a TAaKXKE BBIJBUTATh

MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Pabora ¢ unpopmanmei:

BBISIBJISITH  HEJJOCTATOUYHOCTh U HM30BITOYHOCTh HH(OpPMAIUM, JaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IUYHBIX BUAOB U (OPM NPEICTABICHUS;

BbIOUpaTh GOpMy TpEACTaBICHHUS HHPOPMAIMH M HLIIOCTPUPOBATH
pelmiaemMble  3aJladyd  CXeMaMH, JuarpaMMami, HWHOW Tpadukoil u  ux
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(MOpPMALMU IO KPUTEPHUSIM, MNPEIIOKEHHBIM
YUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

2)  Vuusepcanvhvle KOMMyHUKamugHwle  Oelicmeusi  00ecnedusaom
CcPOPpMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOUUXCHL.
OO0menne:

BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3peHHUs B YCTHBIX (MpU HAIMYUU BO3MOKHOCTH) U MUCbMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUSI MO XOJy pelIeHUusd 3a7adyd, KOMMEHTHPOBATh  IOJIYYEHHBIH
pe3ynbTar;

B XOJI€ OOCY>KIeHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CY)AaeMON TEMBI,
npobJyieMbl, penraeMod 3ajayd, BBICKA3blBaTh HJAEH, HALEJICHHBIE Ha MOMCK
PELICHMS; CONOCTABIATh CBOM CYXKJIEHHS C CYXICHUSMHU JPYTHX YYaCTHUKOB
nuanora, oOHapyXUBaTh PA3IMYUE M CXOJCTBO MO3MIIMI; B KOPPEKTHOU (popme
(bopMynupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,;

OPENCTaBIATh  pPE3yJIbTaTbl  PEIICHMs  3aJadd,  DKCIIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CAMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHUS C
y4€TOM 3a/lady Mpe3eHTalud, OCOOEHHOCTEH ayJuTOpUM WU WHIWBHUIYaTbHBIX
BO3MOYKHOCTEM.

CoTpyaHu4ecTBO:

MIOHUMAaTh M HWCIOJb30BaTh  NPEHMMYLIECTBA  KOMaHIHOM "
WHIUBUIYAIbHOM pa0OThl MpH PEIIEHHMH Y4eOHbIX MaTEeMaTUYECKHUX 3ajady;
NpPUHUMATh 1I€JIb COBMECTHOM JIESTENIbHOCTH, IUIAHUPOBATh OPTraHU3aLUIO
COBMECTHOM paboThl, paclpeAesarh BUAbl padOT, TOrOBAPUBATHCS, O0OCYKIATh
MIPOIIECC U pe3yNbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOICH;

y4yacTBOBaTh B TPyNmnoBbIX (opmax paboTsl (0OCyXaeHus, 0oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMBl M JIp.); BBIIOJHATH CBOK 4YacTb pabOThI U
KOOPAMHUPOBATh CBOM JAEWUCTBUSA C JIPYTMMHU WIEHAMU KOMAaHIbl; OLCHUBATb
Ka4yeCTBO CBOETO BKJIaJa B OO MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie  pecynamuenvie  Oeticmeuss  0Oecneuusarom
Gopmuposanue cMblCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
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Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIaH, AJITOPUTM DPEIICHUs 3a1adu (WU €ro
4YacTh), BBIOMPATh CIOCOO peHieHUusT ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BapHAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb:

BJIaJ€Th CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJibTara peleHusl MaTEMaTUIECKOM 3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IMpPH PpPEIICHUU
3aJl1a4v, BHOCUTh KOPPEKTUBHI B I€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJbTATA JEATEIBHOCTH MOCTABIECHHON LIETU
U YCIIOBUSIM, OOBSCHATh HPUYUHBI JOCTHIKEHUS WM HEIOCTHKEHUS LIEJu,
HaXOJUTh OIIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTATHI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI paboyeil MporpamMMbl MO MaTeMaTHKe
MIPE/ICTABIICHBI 10 TOJlaM 00y4YeHHUs B CIEAYIONIUX pa3jieiaxX MporpaMMbl B paMKax
OTIIEJIBHBIX KYpCOB: B 5—6 Kjaccax — kKypca «Martematuka», B /—10 kimaccax —
KypcoB «Anredpay, «['eomerpus», « BepoITHOCTb U CTATUCTUKAY.

Pa3BuTHe JIOru4ecKux MPeCTaBICHU U HABBIKOB JIOTUYECKOTO MBIIIJICHUS
OCYILECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00yUEeHUSI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercsi, 4TO BBIMYCKHUK OCHOBHOM IIIKOJIbI
CMOXET CTPOUTh BBICKA3bIBAaHUS W OTPHUIIAHUS BBICKA3bIBAaHWM, paclo3HaBaTh
WUCTUHHBIC W JIOKHBIC BBICKA3bIBAHWS, MPHBOJIUTH NMPUMEPHI M KOHTPIPUMEPHI,
OBJIaJICET TOHATUSIMU: ONpENENIEeHHuEe, aKkChuoMa, TeopeMa, JO0Ka3aTeIbCTBO — U
HAY4YUTCS UCTIONB30BATh UX MPHU BHITIOJIHEHUH YY€OHBIX U BHEYUEOHBIX 3a/1a4.

PABOYAS ITPOTPAMMA YYEBHOTI' O KYPCA
«MATEMATHUKA». 5—6 KJIACCBI

enu u3yveHusi yaeGHOro Kypca

[TpropuTeTHBIME LIETSIMHU O0y4YEHHUS] MaTeMaTuKe B 5—6 Kiaccax sSBISIOTCS:

poaobKeHrne GOPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), 00ecrnedrBaIOUIMX IMPEEMCTBEHHOCTh W
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMs 00yUYaIOIINXCS;

pa3BUTHE MHTEIICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHH, HHTEpeca K U3yUEHUIO
MaTeMaTHKHU;

NOJBE/ICHNE O0YYaloIMXCs Ha AOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMAaTUKH U OKPYXKAIOIEro MUpa;

dopmupoBanre (yHKIMOHATLHOW MAaTeMaTHYECKOW I'paMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTH4eCKUe OOBEKTHI B PeaIbHbIX )KU3HEHHBIX CUTYalUsX,
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IIPUMEHATh OCBOECHHBIE YMEHHUSI LISl PELICHUS TPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4,
WHTEPIPETUPOBATh IIOJIYYEHHBIE PE3YJIbTAThl U OLICHWBATh UX HAa COOTBETCTBUE
IIPAKTUYECKON CUTyallUU.

OCHOBHBIE JIMHUU COJAEPKaHHUA Kypca MaTeMaTWuKH B 5—6 Kiaccax —
apudmeTryeckass M TEOMETpPHUYECKas, KOTOPbIE pa3BHBAIOTCS MapaljiesIbHO,
KaXk7asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OHAKO, HE HE3aBUCUMO OJIHA OT
JIpPYroi, a B TECHOM KOHTaKT€ M B3aMMOJECHCTBHH. Takke B Kypce NPOUCXOIAUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U ONUCATEIbHOW CTATUCTUKH.

N3ydeHne apumeTnyeckoro Marepraia HAaUMHAETCSl CO CUCTEMATH3aluu U
pPa3BUTHA 3HAHUM O HATYPAJIbHBIX YUCJAX, MOJYYEHHBIX B HaYabHOW mKkonue. [Ipn
TOM COBEPUICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKH U (DOPMUPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCA C PA3BUTHUEM BBIYMCIUTEIBHOM KYyJBTYPHI, B
YaCTHOCTH C 0Oy4YEHHEM MPOCTEUIIUM NMPUEMAM NPUKUAKUA U OLEHKH PE3YJIbTATOB
BbIuncIeHU. WM3ydeHwe HaTypaimbHBIX 4YHCEN TMPOAODKaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUAMH TEOPHUH JIEIIMMOCTH.

Hpyroit KpymHbI OJIOK B coJepKaHUM apU(METUYECKOW JIMHUM — ITO
npoou. Havano n3ydeHus: OOBIKHOBEHHBIX M JIECATUYHBIX IpOOEil OTHECEHO K 5
KJ1acCy. DTO MEPBBIM 3Tan B OCBOEHUU Jpo0eH, Korja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMH, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npobeil B MONMHOM 00BbEME MPEAIIECTBYET M3YUEHHUIO JAECATUYHBIX OpoOei, uTo
1eJIecO00pa3HO C TOYKH 3pPEHUs] JIOTUKU M3JI0KEHHUS YHUCIOBOM JMHMM, KOTJa
npaBuia JEUCTBUM C JIECATHYHBIMU JAPOOSIMH MOXKHO OOOCHOBAaThH YK€
W3BECTHBIMHM AJITOPUTMAMM BBITIOJIHEHUS ACHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH.
3HaKOMCTBO C JI€CATHUYHBIMU IPOOSMH PACIIMPUT BO3MOXKHOCTH ISl TOHUMAHUS
OOyYarOIIMMUCS TPUKIAJHOTO MPUMEHEHUS HOBOM 3allMCU NIPU U3YUYEHUU APYTHUX
MIPEAMETOB U NPHU NPAKTHUYECKOM HCNOJab30BaHMHA. K 6 Kilaccy OTHECEH BTOPOU
3Tal B M3Y4YEHUU JApoOeH, TIJe MPOUCXOAUT COBEPUICHCTBOBAHUE HABBIKOB
CpaBHEHUsI W TmpeoOpa3oBaHus Jpo0Oei, OCBOEHUE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKHA BBIYMCICHUM, B TOM 4YHCIE 3HAYCHUU
BBIPXEHU, COepKaIUX U OOBIKHOBEHHbBIC, U IECATUYHBIC APOOU, yCTAaHOBJICHHE
CBsI3EM MEXAYy HUMH, paCCMOTpPEHHUE MPUEMOB pelIeHHs 3a7a4 Ha Apodu. B Hayane
6 KJ1acca MPOUCXOAMUT 3HAKOMCTBO C MOHSATHEM MPOLEHTA.

OCOOEHHOCThIO H3Y4YEHHUS] TIOJOKUTENIbHBIX W OTPULATENBHBIX YHUCEI
ABJISIETCA TO, YTO OHU TAK)KE€ MOTYT paccMaTpUBATHCS B HECKOJBKO ATaIloB. B 6
KJIacCe B Haudalie u3ydyeHus Tembl «llonoKuTenbHbIE M OTPULIATENIBHBIE YHUCIIA»
BbIesieTCa noarema «llempie 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YUCIAMH WM JACUCTBUSMU  C  IOJIOKUTEIBHBIMH WU
OTPULIATENBHBIMU YUCIAMHA IPOUCXOJUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO MO3BOJISIET HA JOCTYIHOM YPOBHE MO3HAKOMHTH yYaIUXCSl MPAKTHYECKH CO
BCEMU OCHOBHBIMHM NOHATHAMH TEMBI, B TOM YHUCJE U C MPAaBUIAMU 3HAKOB IpU
BBIMIOJTHEHUH apu(METUUYECKUX JeHCTBUil. M3yueHue palMoHaNbHBIX YMCENT Ha
3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kjacca, YTO CTaHET
CJIEYIOLUM IPOXOJ0M BCEX NPHUHIMIMAIBHBIX BOIIPOCOB, TEM CAMBIM
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paszeneHrne TpyAHOCTEN oOseryaer BOCHpUATHE MaTepuaia, a paclpeesieHue BO
BPEMEHHU CIIOCOOCTBYET ITPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuU pelieHHI0 TEKCTOBBIX 337ad B 5—6 Kjaccax HMCIONb3YIOTCS
apudmernyeckue TpuUEMBI perieHus. TeKCTOBbIE -3a7aud, pellaemble IpU
OTpa0OTKE BBIYMCIMTEIBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMAaTPUBAIOTCS 3aJaud
CIIEIYIOIIMX BHJIOB: -33J]a4M Ha JBW)KCHHE, HA YacTH, HA MOKYNKH, HAa paboTy U
IIPOU3BOJIUTENIBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHU M mpornopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCA ¢ NpuéMaMu pellieHus 3a1a4d nepebopoM BO3MOKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ MHPOpMALHE, IpeacTaBICHHON B (popme Tabiuil
WJIM TAarpamM.

B paboueli mporpaMmme npeaycMOTpeHO (pOPMUPOBAHUE MPONEIEBTUYECKUX
anreOpanvyeckux NpeacTaBlIeHUA. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B
3aBUCHUMOCTH OT MaT€MAaTH4YE€CKOI'0 KOHTEKCTa BBOAMUTCS IIOCTENEHHO. byKkBeHHas
CUMBOJIMIKAa UIMPOKO HCIOJIB3YeTCsl TNPEkJIe BCEro s 3aluch  OOLIMX
YTBEPXKICHUM W TpEeMIoKEHUH, (POopMys, B YaCTHOCTH ISl BBIYHCICHHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuka» 5—6 KJIacCOB NMpEICTABICHA HATJIAIHAS T€OMETPUS,
HallpaBJ€HHAass Ha pa3BUTHE OOPA3HOTO MBILUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUsl, M300pA3UTENbHBIX YMEHUH. OTO BaXHBIM 3Talm B H3yYCHHUH
Ir€OMETPUHM, KOTOPBIM OCYIIECTBISETCA Ha HArIsSAHO-TIPAKTUYECKOM YpPOBHE,
ONHUpaeTcsi Ha HarJHO-00pa3Hoe MblluleHHe oOydaromuxcs. bonpmas posb
OTBOJMTCS IIPAKTUYECKON JEATEIIbHOCTH, OIIBITY, DKCIIEPUMEHTY,
MozieapoBaHuto. O0yyarouiecs: 3HaKOMITCS C T€OMETPUYECKUMU (PUrypaMu Ha
IUIOCKOCTH ¥ B TNPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOH(QUTYpalMsIMH, ydaTcs
u300pakaTb MX Ha HEIMHOBAHHON M KieTyaToM Oymare, paccMaTpuBalOT HUX
IPOCTEUIINE CBOMCTBA. B mponecce M3ydeHUsl HArIAIHOM I€OMETPUM 3HAHMS,
MOJIy4eHHbIE OOYy4YalOIIMMHUCS B HAYaJbHOM IIKOJE, CUCTEMATU3UPYIOTCA M
pPaCIIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ydeOHOMY TUIaHy B 5—6 Kjaccax HM3y4aeTcsl WHTErPUPOBAHHBIN
npeamer «MareMatrkay, KOTOPBIA BKJIIOYACT apu(PMETHUEeCKui MaTepuan u
HarJISIAHYI0 TEOMETPHIO, a TaKKe NPONEACBTUYECKUE CBEICHHUS W3 aireOphl,
AJIEMEHTHI JIOTUKHU Y HadaJla ONKUCATEIbHOW CTATUCTUKH.

YueOHbIl MJIaH HA U3yYeHUE MAaTEMaTHKU B 5—6 Kjaccax OTBOJIUT HE MEHEe
5 y4eOHBIX YacOB B HEJCNIIO B TEUCHUE KaXJOT0 Tojla 00yUeHHs, BCEro HE MEHee
340 y4yeOHBIX 4acoB.

Copeprx«aHue yyebHoro kypca (no rogam obyueHus)
5 KJaace
Hamypanvhule uucna u nyiop
HarypansHoe uncno. Psa natypanpabix uncen. Yucno 0. M3o06pakeHue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOMA.
[To3unmonHas cucrema cuuciieHus. Pumckas HyMmepanusi Kak IpUMeEp
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HETIO3UIIMOHHOW CUCTEMBI CUHCIieHus. [lecsaTuaHas cuctemMa CYuCIeHusI.

CpaBHEHHE HATYPAJIBHBIX YHCEI, CPABHEHUE HATYpPaIbHBIX YHCET C HYJIEM.
Crioco0OsI cpaBHeHHSI. OKPYTIICHHE HATYpPAIbHBIX YHCEI.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOXKEHUH. Brrauranue
KakK JIeliCTBHE, 0O0OpaTHOE CIOKEHHUIO. Y MHOKEHUE HATYypaJbHBIX YHCEN; CBOWCTBA
HyJIs W eOWHWIBI TpH yMHOXeHWHW. JlemeHwme Kak nedcTBue, oOpaTHOE
YMHOXEHHUIO. KOMITOHEHTHI IelicTBUM, CBSI3b Mexay HUMH. [IpoBepka pe3ynbTaTa
apupMeTHIeCKoTo aeicTBusa. l[lepeMecTUTeTbHOE W COYETATEeNIbHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHS, paCIpeeIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOKCHHSI.

Hcnonb3oBanue OYKB Jisi 00O3HAYEHHUS] HEU3BECTHOTO KOMIIOHEHTa U
3aMKMCH CBOMCTB apu(PMETHUECKUX IEHCTBUM.

Jlenmutenn W KpaTHBIE YHCIA, Pa3IOKCHWE HAa MHOXUTENH. [IpocTeie u
coctaBHbIe uncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocTaTkoM.

CreneHb C HaTypajJbHBIM I[IOKa3aTeJeM. 3aluCh 4YKCIa B BHJIE CYMMBbI
pa3psAIHBIX ClaraeMbiX.

UucnoBoe BbIpakeHHE. BbluMClieHHEe 3HAYEHHM YHCIOBBIX BBIPAKEHUU;
MOPSJIOK  BBIMIOJIHEHUsST  JieHcTBuid.  Mcmonb3oBaHue  TpU  BBIYMCIICHHSIX

MIEPEMECTUTEIIBHOTO u COYETATCIBHOTO CBOICTB
(3aKOHOB) CIIOKEHUS M YMHOXEHUS, PACTIPEACIIUTEILHOTO CBONCTBA YMHOKCHHUS.
/lpoou

[IpencraBnenne o JpobM Kak crmoco0e 3amuch  YacTh  BEJIUYUHBI.
OObikHOBeHHBIE npoOu. [IpaBunbHBIE W HempaBwiIbHBIE apoOu. CMemaHHas
Ipo0b; TPEACTABICHHE CMEIIAHHOM ApoOM B BUAE HENPABWIBHOW IpoOU U
BBIJICJICHUE 1IEJI0M YacTW 4YKClia U3 HEeNMpaBUIbHOU Npodu. M3obpaxkenue apoleit
TOYKaMH Ha 4uCclIoBOM npsmoit. OcHOBHOE cBOMCTBO apodu. CokpailieHue apooei.
[IpuBenenue npodbu kK HOBOMY 3HaMeHartento. CpaBHEHHE IPOOEH.

CrnoxxeHue U BblYMTaHUE JIpoOei. YMHOXKEHUE U JeleHne qpo0eil; B3auMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTu 1eaoro U Leaoro mo ero 4acTu.

Hecatuunas 3anuck ApoOei. Ilpencrabienue aecssTUYHOM ApoOU B BHUIC
OObIKHOBEHHOUW. M300pa’keHne IeCATUYHBIX ApoOeil TOYKaMH Ha YHCIOBOU
npsimoii. CpaBHEHHUE NECSITHYHBIX IPOOEH.

Apudmernueckre JEHUCTBUA C JECATUYHBIMH JpoOsimu. OxpyrieHue
JECATUYHBIX APOOEH.

Pewienue mexcmogoix 3adau

Pemenne TekcTOBBIX 3ajady  apudMeTHYeCKUM crnocoboM. Pemenue
JOTUYECKUX 3ajad. PemeHue 3amady mnepeOOpoOM BCEX BO3MOXKHBIX BapUAHTOB.
Hcnonb3oBaHue Mpy pelieHUu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amau, conaepkaliMX 3aBHCHUMOCTH, CBSA3BIBAIOLIUME BEJIUYWHBIL:
CKOPOCTh, BpEMsl, pACCTOSIHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh. EnuHHUIIBI
U3MEpPEHHs: Macchl, 00bEMa, ILIEHbI; PACCTOSHUS, BPEMEHH, CKOpPOCTH. CBS3b
MEXIy €AUHUIIAMU U3MEPEHUS KaXKI0H BEJTUIHHBI.

Pemenrie 0CHOBHBIX 3a71a4 Ha IPOOH.

[IpencraBnenue TaHHBIX B BUIE€ TAOJINII, CTOJIOYATHIX THATPaAMM.

15



Haznaonaa zeomempus

Harnsinuele mpejactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTPE30K, Jyd, yToJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yro. [Ipsamon,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JInnHa oTpe3ka, METPUUYECKUE €AUHHULIBI JJIUHBL. [[TuHa JoOMaHOU, IEpUMETP
MHOT'OYTOJIbHUKA. I3MepeHne 1 MOCTPOEHUE YIII0B € MMOMOIIBIO TPAHCIIOPTUPA.

Harmsimaple mpenctaBiaeHus o (Urypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJIEHUK, KBaJIpaT; TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM yucie Ha kieryatoi Oymare. Iloctpoenue
KOH(UTYpalMii U3 YacTe MpsSMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. Vcrnionb30BaHie CBOMCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBAApATA.

[Inomaas NPSAMOYTOJbHMKA UM MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (GUryp, u300pak€HHbIX Ha KJIeT4yaTol Oymare.
EnvHuner namepeHust miomaim.

Harnsannasie MPEJICTABICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
NpSIMOYTOJIHBIA — mapajuienenumnen, Ky0, MHororpaHHuku. HM3oOpakeHue
MPOCTEHIIIMX MHOTOTrpaHHUKOB. Pa3BEépTku kyOa u mapamnenenunena. Co3naHue
MOJIeIeli MHOTOTPaHHUKOB (M3 Oymaru, MpOBOJIOKH, IJIACTUIIMHA U JIP.).

O0BEM TPSAMOYTOJLHOTO Mapajuienenumena, kyoda. EauHunbl u3mepeHus
o0bEMa.

6 kiacc

Hamypanvnwie uucna

Apudmernueckre NEHCTBUS C MHOTO3HAYHBIMH HATYypaJIbHBIMU YHUCIIAMHU.
UucnoBble  BBIpOXKEHHs, TMOPSAIOK  JEHCTBUN,  HCIOIB30BaHHE  CKOOOK.
Hcnonb30BaHWE TpPU BBIUYHUCICHUAX MEPEMECTUTEIBLHOTO W COYETATEIIbHOTO
CBOWMCTB CJIOXKEHHSI M YMHOXECHHS, PaCHpEICIUTEIbHOTO CBOMCTBA YMHOMXKECHHS.
OKpyrieHue HaTypalbHBIX YHUCE.

JlenuTenu U KpaTHbIE YUCTIa; HAMOOJbIINKA OOIIMNA ACIUTENIb 1 HaUMEHbIIIEe
oO1iiee kpaTHoe. [emuMocTh CyMMBI U TIpou3BeeHus. [leeHue ¢ oCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiiounBaHue Ipooeil. Pemenue 3a1a4 Ha HaXOXKJIEHUE YacTH OT
[EeJIOTO W IeJOoro Mo ero 4acTu. J[poOHoe 4YuCclIo Kak pe3ysbTaT JCJICHHUS.
[IpencraBienue AecATUUHON TpoOU B BUAE OOBIKHOBEHHOU APOOU M BO3MOXKHOCTh
MpeCTaBIeHUs] OOLIKHOBEHHOM JIpoOU B BUJE NECATUYHON. [lecsTuunbie 1podu u
METpHUYECKasi cucreMa Mep. ApudMeTudecKkre ASHCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JECATHIHBIMH JIPOOSMHU.

OtHomienne. JleneHne B JaHHOM OTHOIICHHWH. Macmrad, TpOmopIus.
[IprMeHnenne nponopuni pY PEIICHUH 3a1a4.

[Tonarue mpoiieHTa. BriuncieHne mpoueHTa OT BEJIMYUHBI U BEJIMYUHBI 1O
e€ mporieHTy. BripakeHne mpoleHToB NeCATUIHBIMU apo0siMu. Pemenne 3ana4 Ha
MpOIEHTHI. BeIpakeHre OTHOIICHHS BETMYUH B MPOIEHTAX.

Ilonosxscumenvuvie u ompuyamenvHovle ucia

[TonoxxutenbHble M OTpULIAaTENbHbIE yncaa. Llenble uncna. Moaynp uducina,
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reoMeTpuyecKas MHTepHperanuss Moayis uucia. M3o0paxeHue uyucen Ha
KOOPJAMHATHOU MPSAMOM. UUCIIOBBIE TPOMEKYTKH.

CpaBHenue uymcen. ApupMeTHUYEeCKHe ICHCTBUS C MOJOXKUTEIbHBIMH U
OTPULIATENBHBIMHU YU CIIAMM.

[IpssMOyTOJIBHAS cHCTEMaA KOOPJAMHAT Ha IUIOCKOCTH. KoOpAMHATEI TOUKK Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek u Guryp Ha KOOpJAUHATHOMN
IIJIOCKOCTH.

bykeennvie ¢vipasicenusn

[IpumeHnenne OykB [ 3al0UMCM  MAaT€MAaTHYECKHX  BBIPAXKEHUU U
npenioxeHnit. CBoiicTBa apudmernyeckux AeicTBuid. BykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE IIOJCTAHOBKUA. DYKBEHHBIE pAaBEHCTBA, HAXOXKIACHUE HEU3BECTHOIO
KoMIoHeHTa. Dopmynbl; (GopMysbl MEepUMETpa U IUIOMIAJU HPSIMOYTOJIbHUKA,
KBaJipaTa, 00bEMa mapauienenumeaa u Kyoa.

Pewenue mexkcmoswix 3a0au

Pemenne TeKCTOBBIX 3ajad  apu(pMETHYECKUM crnocoboM. Pemenue
JIOTUYECKUX 3a1a4. Pemienue 3anay nepeObopoM Bcex BOZMOKHBIX BApUAHTOB.

Pemenne 3amay, copep:KamMxX 3aBUCHMOCTH, CBS3BIBAIOIINX BEIUYUHBI:
CKOPOCTB, BpeMs, PacCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOAMTENILHOCTh, BpeMs, O00BEM paboThl. EAMHUIBI H3MEPEHHS: MaccChl,
CTOMMOCTH; pAacCTOSHMUS, BpPEMEHH, CKOpOCTHU. CBs3b MEXAY €IAUHULAMHU
U3MEPEHUS KaXI0W BEIIMYUHBI.

Pewienne 3amad, CBSA3aHHBIX C OTHOIIEHUEM, IPOINOPLHUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTaMU; PEILICHUE OCHOBHBIX 3aa4 Ha IpOOH U MPOLEHTHI.

OneHka W NpPUKHWIKA,  OKPYIVIEHHE  pe3ysbTara.

CocraBrneHne OyKBEeHHbBIX BbIPKEHUH M0 YCIOBUIO 3a/1a4U.

[TpencraBieHne NaHHBIX C MOMOIIBIO Tabnui U guarpamm. CronOuaTsie
JarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHHe KPYroBbIX AUarpaMm.

Haznaonaa zeomempus

Harnsinaele mpeactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosiokeHHE ABYX NPSAMBIX Ha IUIOCKOCTH, IapajulesIbHbIE
IpsIMbIE, TEPIECHANKYJSIPHBIE NpsMble. M3mepeHue pacCTOSHUM: MEXIY IABYMs
TOYKaMH, OT TOYKH JI0 IPAMOM; JJIMHA MAapUIPyTa HA KBAJIPATHOU CETKE.

M3mepeHne M IOCTPOEHME YIVIOB C IIOMOIIBIO TpaHCIOpTUpA. Buuel
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYI'OJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUI. YeThIpEXYroabHUK, [IPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTrONbHUK, KBAaApAT: UCIIOJIb30BAHNUE CBOMCTB CTOPOH,
yriaoB, auaroHaned. M3o0pakeHue reoMeTpuueckux (QUryp Ha HEIMHOBAHHOM
Oymare ¢ WCIIOJIb30BAHUEM LIMPKYJIA, JHMHEMKH, YrOJbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KieT4yaron Oymare.

ITepumerp MHoroyrosbHuka. IloHsTne mIOmagu QUIypbl; €IUHULBI
u3MepeHus miomany. [Ipubnmxénnoe n3MepeHne miomaan GUryp, B TOM YUCTE
Ha KBaJpaTHou ceTke. [IpnbnmkEHHOE N3MEepEHNe IIIMHBI OKPYKHOCTH, IJIOIIAN
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Kpyra.

CummMeTpusi: IIEHTpaibHasl, OceBas M 3epKanbHas cuMMmeTpuu. [locTpoenue
CUMMETPUIHBIX QUTYD.

Harnsgasie IpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiefienumnen, KyO, Mmpu3Ma, NMUpaMmuia, KOHyC, IHIMHAp, map u cdepa.
N300paxeHne mpocTpaHCcTBEHHBIX Guryp. [Ipumepsl pa3BépTOk MHOTOTPAHHUKOB,
MWIMHApa 1 KoHyca. Co3gaHue Mojeneld MpoCTPaHCTBeHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U JP.).

[Tonsitue o0BEMa; equHUITEI U3MepeHuss 00béMa. OOBEM TPSIMOYTOIBLHOTO
napajuienenunena, Kyoa.

MnaHupyembie npeaMeTHbIE pe3ysibTaTbl 0CBOEHUs1 paboueit
nporpamMmmbl kypca (no rogpam obyueHun)

OcBoenue yueOHOro Kypca «MaTteMatrka» B 5—6 Kjiaccax OCHOBHOM IIIKOJIbI
JOJDKHO 00€CTIeunBaTh JOCTIKEHUE CIICAYIOMNX MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB:

5 KJIace

Yucna u eviuucienus

[lormmMaTe W TPaBWIBHO yNOTPEOJNATh TEPMHHBI, CBS3aHHBIC C
HATypaJbHBIMHU YACIIaMU, OOBIKHOBEHHBIMU U JICCSITHYHBIMU APOOSIMHU.

CpaBHUBaTh H YHOPSAIOYHMBATH HATypajdbHbIE 4YHCIIA, CpPaBHUBATH B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCHUTH TOYKY Ha  KOOPAMHATHOM  (YMCJIOBOW) MPSAMOUA  C
COOTBETCTBYIOIIUM € YUCJIIOM M M300pa)kaTh HATypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

BoimonHaTh  apudMeTHyecKkue AEUCTBUS C HATypaJbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU APOOSIMHU B IPOCTEUIIIUX CITydasiX.

BBITTOTHATE IPOBEPKY, MPUKUIKY PE3yJIbTaTa BEIYUCICHUM.

OKpyTasTh HATypaTbHbIE YHCTIA.

Pewenue mexcmoswix 3a0au

Pemate TekcTOBBIE 3amauM apu(PMETHUECKUM CHOCOOOM H C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojepskamiue 3aBUCUMOCTH, CBS3bIBAIOIINE BEITUYWHBI:
CKOPOCTb, BPEMSI, paCCTOSHUE; 1IeHa, KOJMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaONMWIlbl, OO0O3HAYEHUS TMPHU
pEIIeHUH 3a/1ad.

[Tonb30BaThCS OCHOBHBIMH ~ CIMHHMIIAMH  W3MEPCHHS: IIEHBI, MAacCHI;
paccTosiHUSI, BPEMEHH, CKOPOCTH; BBIpaXKaTh OJHM E€IUHUIBI BEITUYUHBI Yepe3
Jpyrue.

W3BnekaTh, aHAIM3UPOBaTh, OLIEHUBATh MH(OPMAIIMIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJOYATOW JAMarpamMme, HWHTEPIPETHUPOBATH MPEICTABICHHBIC
JAaHHBIE, UCTIOIH30BATh JAaHHBIC TP PEIICHUU 3a71a4.

Haznaonaa zeomempus
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[Tonb30BaThCSA FrEOMETPUUYECKUMH MOHATUSIMU: TOUKA, MPsiMast, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoAMTH TIPEMEPHI OOBEKTOB OKPYXKAIOMIETO MHUpPA, MUMEIONUX (opMy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIiaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMAroHajdb;, C OKPYXHOCTBHIO:
panuyc, IuameTp, LEeHTp.

N306paxkarh u3ydeHHbIE TeoMeTpruueckue (GUrypsl Ha HEJIMHOBAHHOW U
KJIeTYaToOl Oymare ¢ MOMOILBIO [IUPKYJIS U JIMHEUKHU (TPpU HaJTUYUKU BO3MOXKHOCTH).
Haxonuth IMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIBIO
JUHENKHU, CTPOUTh OTPE3KH 3aJlaHHOW MJIUHBI; CTPOUTH OKPY>KHOCThH 3aJaHHOTO
paauyca (Mpyu HATMYUKA BO3MOXKHOCTH).

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajapaTa JJis
WX IIOCTPOCHUS, BBIYUCIICHHS TUTOIIAIA U TIEPUMETPA.

Boruuciate mepumeTp M IUIOMIAAh KBajpara, MpSMOYTOJbHUKA, (GUryp,
COCTABJICHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4YHCIEe (PUTyp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tob30BaTHCS OCHOBHBIMH METPUUYECKHMH CIUHUIIAMUA U3MEPEHUS JTNHBI,
IO, BEIPAXKATh OJTHHA SIUHUIIEI BETMUMNHEI 4epe3 IpYyTHe.

Pacno3naBate mapannenenunesi, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo TpaHb, W3MEPCHHS; HAXOAWTh HM3MEPCHHS Iapajuieicnumesa,
KyoOa.

Boeraucisats 00pEM KyOa, mapajijiesienurneia mo 3aJaHHbIM U3MEPEHUSM,
MOJIb30BATHCS SAMHUIIAMU U3MEpEHUs 00bEMa.

PemaTe HecoXXHBIC 3a7]a4d HA U3MEPEHUE TEOMETPUUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYalUsiX (MIPU HATMYUU BO3ZMOKHOCTH).

6 kiacc

Yucna u eviuucnenusn

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3UYHBIMU BUJIAMHM YUCENl U
criocobamMu UX 3aIlUCH, MEPEXOJUTh (€CIM ATO BO3MOXKHO) OT OJHOM (POpMbI
3aIlMCH YMCIa K IPYTOM.

CpaBHUBaTh U YIOPSATOYMBATH 1EJIbIC YHCIIa, OOBIKHOBEHHBIC U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrImonHSATh, coueTass yCTHbIE M THUCHBMEHHBIE MPUEMBI, apuMeTHIecKue
JNEUCTBUS C HATYPIbHBIMM W ICJIBIMH  YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUYHBIMH JIPOOSMH, TTOJOKUTEITHHBIMA U OTPUIIATSITIHEHBIMU YU CIIAMHU.

Beluncnarh 3HaYeHUsS YHUCIOBBIX BBIPAKEHUU, BBITIONHATH NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUH; BBIMOJHITh NPEOOpa3oBaHUs YUCIOBBIX
BBIpaXEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUH.

COOTHOCUTH TOYKY Ha KOOPIWHATHOM MPSIMOMl C COOTBETCTBYIOLIUM €W
YUCJIOM M HM300paXkaTh 4YHCJIa TOYKAMU Ha KOOPJWHATHOM MPSMOHN, HAXOAWUTH
MOZYJIb YHCIIA.

COOTHOCUTPH TOUKH B MPSIMOYTOJIbHOM CHUCTEME KOOPAUHAT C KOOpAUHATAMU
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OTOM TOYKH.

OxpyrasTh MENble Yucia W JACCITHYHBIE NPOoOU, HAXOAUThH MPUOIMKCHUS
quced.

Yucnoewvie u 0yKeeHHbIE GBIPAINHCEHUA

[TornmaTh 1 ymoTpedIaTh TEPMHUHBI, CBSI3aHHBIC C 3aIMUCHIO CTETICHU YHCIIA,
HaXOJUTh KBaJApaT W KyO 4KCIA, BBIYMCISATH 3HAYEHUS YHUCIOBBIX BBIPAKECHUI,
CoJIepKallliX CTENEHHU.

[Tonp30BaThCs MpU3HAKAMU JIEIUMOCTH, PACKJIA/IBIBATh HATYpaIbHbIC YHCIa
Ha MIPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITAOOM, COCTABJIATh MPONOPLUHA U OTHOLIEHUSI.

Hcnonb3oBaTh OYyKBBI JJ1s1 0003HAYEHUS YUCEIT TIPU 3alTUCH MaTEeMaTUYECKHUX
BBIPKEHUI, COCTABIISITh OYKBEHHBIC BHIPAKECHUS U (DOPMYJIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPD@KCHHM, OCYIIECTBISAS HEOOXOJUMBIE  IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxoauTe HEM3BeCTHBINI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmosuwix 3a0au

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4l apU(PMETUIECKUM CIIOCOOOM.

Pemiate 3agaum, CBSI3aHHBIE C OTHOILICHHEM, MPOMOPIUOHATBHOCTHIO
BEJIMYMH, MPOIICHTaMU; PEIlIaTh TPU OCHOBHBIC 337a4U HA JPOOH U MPOIICHTHI.

Pemats 3amauu, coaepikalipe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEMa paldOThl, HUCMOIB3YS apuMETUUECKHE
JNEUCTBUS, OIEHKY, TMPUKUAKY; T[OJb30BaThCA  CAMHUIAMHU  HU3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIOBUIO 33]1auH.

N3Bnekats uH(OpManuio, MPEACTAaBICHHYI0 B TaONWIaX, Ha JMHEWHOM,
CTOJIOUATON WJIM KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH MPEICTABICHHbBIC
JIAHHBIE; UCTIOJb30BaTh JAHHbIE TTPU PEIICHUH 3a]1ay.

[IpeacraBnsiT HHPOPMALIMIO C TOMOUIBIO TAOJIHULI, JIUHEWHONW U CTOI0YATOM
JMarpamm.

Haznaonaa zeomempusn

[IpuBoaUTH TIpUMEPH OOBEKTOB OKPYXAIOIIETO MHUpa, UMEHIMX (HopmMy
M3YYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ TMOMONIBIO IUPKYJSL, JUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM ® KJIETYaTOM Oymare W3ydeHHbIE IUIOCKHE TE€OMETPUUYECKUE
burypsl 1 KOHQUTYpAITH, CHMMETPUYHBIE PUTYPHI (TIPU HATTUIUH BO3MOYKHOCTH).

[Tonp30BaThC ~ TEOMETPUUECKUMH  TIOHSTHSIMU:  PaBEHCTBO  UTryp,
CUMMETpHUSI; HCIOJIb30BATh TEPMHUHOJIOTHIO, CBS3aHHYI) C CHMMETpPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaxoauTp BEIWMYMHBI YIVIOB H3MEPEHHEM C TIOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJaHHOW BEJIMYMHBI, IT0JIB30BaThCS IPU PELICHUH 33/1a4 FPagyCHOU
Mepoil yriioB (IIpy HAJIMYUU BO3MOXKHOCTH); paclio3HaBaTh Ha YepTekKaxX OCTPbIH,
MPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBL.
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Bbluucnare IMHY JOMaHOW, MEpPUMETP MHOTOYTOJbHHKA, MOJIb30BATHCS
eIMHUIIAMUA W3MEPEHHUs JUIMHBI, BBIPAXaTh OJHH EIUHHIIBI M3MEPEHHs UIMHBI
qyepes JApyrue.

Haxoautb, HCHONB3ys YepTEXHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
IBYMSI TOUKAMH, OT TOYKH JI0 MPSIMOH, JUTMHY ITyTH Ha KBaJIPaTHOH ceTKe.

Bbruucnare  1wiomanas  ¢GUryp, COCTaBIEHHBIX M3 HIPSIMOYTOJIBHUKOB,
UCTONb30BaTh  pa30ueHue Ha NPSIMOYTOJIbHHUKH, Ha paBHbIe  (UTYDBI,
JOCTpauBaHUE JIO0 NPSAMOYTOJbHHUKA; TIOJH30BATHCS OCHOBHBIMU EIHMHULIAMU
U3MEpPEHUsl ITUIOLIAAM; BbIpAXXaTh OJHU EIUHHIIBI M3MEpPEHHs IUJIOUIaTu 4epes
IpyTHe.

Pacno3naBaTh Ha MOAENAX M M300PAKEHUSAX MUPAMUAY, KOHYC, LIUIUHJP,
UCIOJIb30BAaTh TEPMHUHOJIOTHIO: BEPILINHA, peOpo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

N300paxxkarh Ha KjieT4aTol OyMare mpsIMOYTOJbHBIN Napasuienenunes (Ipu
HAJIMYUU BO3MOKHOCTH).

Brerancnsate 00bEM IpSIMOYTOJIBHOTO Tapajuiesienunena, Kyoa, mojib30BaTbes
OCHOBHBIMHM €IUHUIIAMH M3MEPEHUs O0O0bEMA; BBIPAKATh OJHU  EIUHUIIBI
U3MepeHus 00bEMa uepes apyrue.

Pemarp HeciokHbIE 3a7jaud Ha HAXOXKJICHUE T'€OMETPUYECKUX BEJIUYUH B
IPAKTUYECKUX CUTYaIUsX.
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TemaTn4yeckoe IJIAHMPOBaHME Y4eOHOr0 Kypca (1o rogamM o0y4eHusi)
kJjacc (ne menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio

OcHoBHOE co/iep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00Yy4YAIOIINXCS

4acoB)
Harypaabubie |[lecstiuunas cucreMa |UdTaTh, 3aMHCHLIBATH, CPABHHBATH HATYpAIbHbIC YWCIIA, NPENJIAraTtb H OOCYKIATh
EV W ER cuucieHus. Ps HATypalbHBIX |CIOCOOBI YIIOPAI0YUBAHKS YUCEL.
HeitcrBust c[uncen. HarypanbHblii  psia. . .
M306pakaTh KOOPIUHATHYIO IPIMYIO, 0TMEYATh YKCIIa TOYKAMU HA KOOPAWHATHOM TIPSIMOH,
natypaababiMu [Uuciio 0. Harypanbuble uncna
N . [HAXOAMTH KOOPMHATHI TOUKH.
YK CIAMH Ha KOODJMHATHOW IPAMOM.
(43 u) Cpasnenne, OKPYIVICHUC \[{ccaenoBaTh CBOiiCTBA HATYpaIbHOTO psiia, unces 0 v 1 mpu CI0KEHUH ¥ YMHOKEHHH.

HATYpPaJIbHBIX YUCCII.

ApudmeTrueckue IeHCTBUS C

HaTypaJbHBIMU YHUCIAMU.
CBoiicTBa HYJIS npu
CIOXXEHUW U  YMHOXKEHUH,
CBOMCTBA  €IMHMIIBI  TpHU
YMHOKEHUH.

[lepemecTuTenbHOE u
COUYeTaTeIIbHOE CBOMCTBA
CIOXEHUSA U  YMHOXEHUS,

PACTIPCACIIMTCIIBHOC CBOMCTBO
YMHOXKCHUS.

Jlenurenu u KpaTHbBIE 4YHCIIA,

Hcnob30BaTh NPABUJIO OKPYTIICHUS HATYpaJIbHBIX YHCE].

BbinoHATL apudmernyeckue [IedCTBMA C HATypalbHBIMM YHUCIAMH, BBIYHCIATH
3HAYEHUS YMCIIOBBIX BBIPAXKEHHUH cO ckOOKaMu U 6€3 CKOOOK.
3anucpIBaTh TIPOM3BENEHHE B BHJAE CTENEHH, YUTATh CTEICHH, HCHO0JIb30BaTh

TEPMHUHOJIOTHUIO (OCHOBaHI/IC, HOKEB&TGJ'IL), BBIYHUCJIATHh 3HAYEHHUsI CTCIICHEIA.

BbInoIHATL NPUKHIKY M OLEHKY 3HAYCHUN 4YHUCIIOBBIX BBIPAXKCHUH, Ipeliararb M
NPUMEHATh NPUEMBbI IPOBEPKHU BBIUNCICHUN.

Hcnonb3oBaTh NpHM  BBIYHCJICHUSIX IIEPEMECTUTENBHOE U COYETATEIbHOE CBOMCTBa
CIIOKEHMSI U YMHOKEHHUS, PacIpeleIUTEIbHOE CBOMCTBO YMHOEHUS; (pOpMYJIHMpPOBATH H
NPUMEHSITh MPaBHJIa MTPeoOpPa30BaHUs YMCIOBBIX BBIPAKEHHH Ha OCHOBE CBOMCTB
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pa3IoKeHue qucia Ha
MHOXUTenHu.  Jlemenune ¢
OCTaTKOM. IIpoctsie u

cocraBHble uyucia. [IpusHaku
nenmumoctr Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJlbHBIM

I10Ka3aTCJICM.

Hucnossle BBIPAYKEHHUS,

MOPSIIOK JICHCTBHIA.

Perienrie TEKCTOBBIX 3aj1a4 Ha

BCE apupMeTHIECKIE
MEeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

apudmeTnyecKux IeHCTBUH.

HccnenoBaTh YWCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh W O00OCHOBBIBATH THIOTE3bI,
(¢opmysimpoBaTh 00001IeHUsI U BBIBOJABI 10 Pe3yJabTaTaM MPOBEAEHHOTO HUCCIICOBAHMSL.
@opMyJIMPOBATH OMNpeIeJeHus JCIUTENST U KPAaTHOTO, HA3bIBATH JCIIUTEIN W KpPaTHBIC
4HClia; PAcMo3HABATH TPOCTHIE M COCTaBHBIC 4YHcla; (OPMYJIHPOBATH U NPUMEHSTH
npu3Haku aemumoctd Ha 2, 3, 5, 9, 10; npuMeHSITh aJTOPUTM PaA3JIOKEHHUS YKCIIa Ha
[POCTHIC MHOKUTEIIH; HAXOAUTh OCTATKU OT JCJICHUS ¥ HEITOJIHOE YaCTHOE.

Pacno3HaBaTh HMCTHHHBIC U JOXKHBIC BBICKA3BIBAHUS O HaTypaJbHBIX YHMCJ]IaX, NMPUBOAUTDH
npuMepbl W KOHTPHPUMEPHI, CTPOUTH BbICKA3bIBAHUHA W OTpHULIAHUA BBICKA3bIBAHUU O
CBOMCTBAX HaTypaJIbHBIX YUCCII.

KOHCprHpOBaTb MaTEMAaTHYC€CKHUE IPCII0KCHUHA C IIOMOLIBIO CBA30K «H», «HUIIN»,
«CCIH..., TO...».

Pemath TEKCTOBBIE 3aJadyu apI/I(I)MeTI/ILICCKI/IM CHOCO6OM, HCIIOJIb30BAaTh 3aBUCUMOCTH
MCKAY BCIMYHUHAMU (CKOpOCTL, BpEM:, PACCTOSIHUC, I€HA, KOJIUYCCTBO, CTOUMOCTDL U I[p.):
AHAJIM3UPOBATL 1 OCMBICJIUBATDL TCKCT 3a/1a4H, l'[epe(l)OpMyJ'lI/IPOBaTb YCJIOBHUEC, H3BJIEKATD
HGO6XOI[I/IMI>IG JAaHHBIC, YCTAHABJIMBATL 3aBUCUMOCTH MCXKAY BCIMYUMHAMH, CTPOUTH

JTOrMYECKYIO LEMOYKY PaCcCykKACHUM.

MOI[G.]'IPIpOBaTb XOJ peHICHUs 3adavuu ¢ IMOMOUIBIO PUCYHKA, CXCMBI, Ta6J'II/II_ILI. HpI/IBO)_]I/ITb,
pa36npaTb, Ol€HUBATDb PA3JIMYHBIC PECIICHUS, 3allCH pemeHHﬁ TEKCTOBBIX 3aJa4.

Kpnanecxn OIICHUBATDb HOJ'Iy‘-ICHHBIﬁ pe3yibTaT, OCYmEeCTBAATD CAMOKOHTPOJIb, ITPOBEPAL
OTBET HAa COOTBECTCTBUEC YCIOBUIO, HAXOAUTD OIIINOKH.

Pemats 3agaun ¢ momMomiblo mepebopa BCeX BO3MOXKHBIX BapUaHTOB. 3HAKOMHUTBLCH C
UCTOPHUeEH pa3BUTHA apUDMETHKU
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Harasignas
reoMeTpusi.
70307071

miiockoctu (12 )

Ha

Touka, npsiMasi, OTPE30K, JyY.
Jlomanas. M3mepeHue IJIMHbBI
OTpe3Ka, METPUYECKUE
CIUHUIBI U3MEPEHUsl JTMHBI.

OKpy’>KHOCTb U KpYT.

[TpakTrueckast pabota

«ITocTpoenue y30pa u3

OKPYKHOCTEIN.

Yron.  IIpsmoi,

TYHOW W Pa3BEPHYTHIA YTJIbI.

OCTPBIH,

3mepeHue yrios.

[IpakTrueckas
«ITocTpoenue yrios»

pabora

Pacno3HaBaTh Ha 4epTekax, pPHUCYHKaX, ONHCHIBATD,
H300paxkaTh C MOMONIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HAMYUKU BO3MOYKHOCTH): TOUKY,

HUCIIOJIb3ysd TCPMHUHOJIOTHIO, H

PSMYIO, OTPE30K, JIy4, YTOJl, IOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAMTH NPUMePbl OOBEKTOB pPEATHLHOTO MHpa, HUMEIOUMX (GopMy
W3Y4YCHHBIX (PUTYp, OLIEHUBATH UX JIMHEHHBIEC Pa3MephI.

Hcnonb30BaTh JUMHENKY M TPAHCHIOPTUP KaK MHCTPYMEHTHI Ul IOCTPOEHUS U U3MEPEHMUSL:
U3MepATh JJIMHY OTpe3Ka, BEJIUYMHY YIJa, CTPOMTb OTPE30K 3aJaHHOM JJIUHBI, Yroll,
3aJaHHOI BEJIMYMHBI, OTKJAAbIBATH IMPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCThb
3aJlaHHOr0 paauvyca (IpU HAIMYUM  BO3MOXHOCTH). M3o0paxkars (HpM HaJIMYHH
BO3MOKHOCTH) KOHQUTYpAIlMM TEOMETPUYECKUX (GUTYp M3 OTPE3KOB, OKPYKHOCTEH, HX
yacTell Ha HEJIMHOBAHHOM M KJeT4aTroil Oymare; mpeajaratb, ONMHUCHIBATHL U 00CYKIaTh

€1oco0bl, AJATOPUTMBbI [IOCTPOCHHUSI.

Pacno3HaBaTh M M300pa:kaTh Ha HEJIMHOBAHHOM M KieTyaTod Oymare mpsMOl, OCTPBIH,
TYTOH, pa3BEPHYTHIN YIUIbI; CPABHUBATH YIJIbI (MIPU HAJIUYUHM BO3MOYKHOCTH).

Buraucaarhb JJIMHBI OTPE3KOB, IOMAHBIX.

IlonuMaTe M HCHOb30BATH MNPH pPELIEHUM 3a1a4 3aBHCUMOCTH MEXIY €IUHULIAMHU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH C HEMETPUYECKUMHU CUCTEMAaMU MED; BbIPAKATh
JUIMHY B pa3M4yHbIX enuHunax wusmepeHus. McciaepoBarb Qurypsl M KoHpUrypanuw,
MCII0JIb3YS IIU(POBBIE PECYPCHI
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OO0BLIKHOBEHHEIE
napoou

(48 v)

J{poOb.
HETpaBUIIbHBIC

[IpaBuibHbIE u
poowu.
OCHOBHOE CBOWMCTBO JIpOOH.
CpaBHeHue 1po0eit.

CnokeHHe W BBIYATAHHE
OOBIKHOBEHHBIX Ipobeii.
Cwmernragyas JIPOOB.
YMHOKEHHE u JIeJICHUEC

0OBIKHOBEHHBIX npobeii;

B3aUMHO-O0paTHBIEC IPOOH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAITNX Jpo0wu.
OCHOBHBIE 337]a4H Ha IPOOH.

[Ipumenenne  OykB JUTSt

3aIrncCHu MaATEMAaTHUYCCKUX

BBIPAKCHUN U NIPEIUIOKEHUN

MopenupoBath B rpaguueckoi, npeaMeTHOl Gopme, ¢ MOMOIIBI0 KOMIBIOTEpA MOHATUS U
CBOIICTBa, CBSA3aHHBIE C OOBIKHOBEHHOI IPOOKIO.

UuTaTh U 3aNUCHIBATh, CPABHUBATh OOBIKHOBEHHBIE POOH, Mpeaiararb, 000CHOBbIBATH
U 00CY:KIaTh COCOOBI YIIOPSIOYMBAHUS IPOOEH.

M300paxkaTb OOBIKHOBEHHBIE APOOM TOYKAMH HAa KOOPAMHATHOM MPSMOIi; HCNOJIb30BATh
KOOPAMHATHYIO MPSMYIO JJIsi CPAaBHEHUS APOOECH.

®opmMyanpoBaTh, 3aMHMCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
poOH; MCIOJIb30BAaTh OCHOBHOE CBOMCTBO JPOOM Ui COKpALIEHHUS ApoOeil M NpUBEICHUS
TpoOY K HOBOMY 3HAMEHATEJIIO.

[IpeacTaBasATh CMENMIAHHYIO APOOb B BU/IE€ HEMIPABUIIBHON M BBIIEIATH LIEIYIO YacTh YUCIIa U3
HEIPaBUJIbHOM 1po0H.

BoinoanaTs apudmernyeckue JelcTBHSI C OOBIKHOBEHHBIMU JpOOSIMH; NPHMEHSITh
cBOICTBA apu(METHUECKUX AEHCTBUM ISl paliMOHAIN3aMH BIYUCIICHUH.

BbINoIHATL NPUKUAKY M OLEHKY pe3ylbTaTa BBIYUCICHHUH; Npeljarartb M NPUMEHATH
NPUEMBI IPOBEPKHU BBIUNCICHU.

I[IpoBoauTHL HCCIEI0BAHNSI CBOMCTB ApOOEH, ONMUpPasiCh HA YUCIOBBIE IKCIIEPUMEHTHI (B TOM
YUCIIE C TIOMOIIIBIO KOMITBIOTEPA).

Pacno3naBaTh MCTHHHBIC U JIOKHBIE BBICKA3bIBAaHHS O ApOOsSX, MPHBOJAMTH NMpPHMeEpPbI U
KOHTPIPUMEPBI, CTPOUTH BbICKA3BIBAHUSA W OTPULIAHUS BBICKA3bIBAHUM.

PemiaTth TEKCTOBBIE 3aaa4u, coAcprKalue )IpO6HI)Ie JaHHBIC, U 3aa4Y1 Ha HaXO0XJICHHUEC YaCTH
LCJIOTO U LEJIOTO IO €TI0 YaCTHU,; BBIABJISAATD UX CXO0/CTBA U Pa3/InIHnsl.

MO}ICJII/IPOBaTb X0 p€UICHU 3a/la4r C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IIH)I.
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[IpuBoaNTH, pa30MpaTh, OLIEHUBATH PA3JIMUHbIC PEIICHNUS, 3alIUCH PEIICHUI TEKCTOBBIX
3ajad.

KpurHyecku oueHMBATh NOJYyYEHHBIA PE3yJbTaT, OCYIIECTBISThH CAMOKOHTPOJb, IIPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIIHOKH.

3HAKOMUTBCSI ¢ HCTOPHUEH pa3BUTHS apu(DMETUKI

Harasanas
reoMeTpus.
MHOroyrojJbHuKH
(10 u)

MHOrOyroJabHUKH.
HUeThIpEXYTroJIbHUK,
[IPSIMOYTOJIBHMK, KBaJipar.

[IpakTuueckas paborta
«lTocTpoenue

[PSIMOYTOJIbHUKA c
3aJaHHBIMA  CTOPOHAaMHM Ha

HEJTMHOBAHHOM Oymarey.

TpeyroiabHUK.

[1nomane u HIEPUMETP
[IPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3

IMPsAMOYT'OJIbHUKOB, CAMHUIBI
N3MCPCHUA IIomIaau.

[lepumeTp MHOTOYTOJILHUKA

OnuceiBaTh, UCIMOJB3Ysl TEPMUHOJIOTHIO, H300pakKaTh C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
1 OT PyKH, MOJISTTUPOBATh U3 OyMaru MHOTOYTOJILHUKH (TPU HATHYUUA BO3MOXKHOCTH).

[IpuBoauTh, TpUMEphl OOBEKTOB peaTbHOIO0 MHUpPa, UMEIUMX (OpMYy MHOTOYTOIbHHKA,
[PSIMOYTOJIbHMKA, KBaJpaTa, TPEYroJbHUKA, OLIEHUBATh UX JIMHEIHbIE pa3Mepbl. BoIUuCsaTh:
[EpUMETP TPEYroJbHUKA, MPSAMOYTOJbHUKA, MHOTOYTOJbHHMKA; IUIOIIAAb MPSIMOYIOJbHUKA,
KBaJipaTa.

M300pakaTh OCTPOYTOJIbHBIC, IIPSMOYTOJILHBIC M TYIIOYTOJIbHBIC TPEYTOJILHUKHU (TIPH HATTHYUH
BO3MOYXHOCTH).

CTpouTh Ha HEIMHOBAHHOW M KieTyaToM Oymare KBaJpaT U MPSMOYTOJIbHUK C 33JaHHBIMU
JUIMHaMU CTOPOH (IIpU HaJU4YMM BO3MOXKHOCTH). MccrnenoBaTh CBOMCTBa HpPSIMOYTOJIbHUKA,
KBajpaTa MHYTEM OHKCIEPUMEHTA, HaOJIO/IEHUs, W3MEpPEHUs, MOJIEIMPOBAHMS; CPABHHUBATDH
CBOMCTBA KBaJpara " MPsMOYTOJIbHUKA.

KoncTpynpoBars MaTeMaTH4ecKHe NPEIJIOKEHHSI C IOMOIIBIO CBA30K «HEKOTOPBII»,
«1000i1». Pacmo3HaBaTh HCTHHHBIE M JIOXKHbBIE BBICKA3bIBAaHMS O MHOTI'OYTOJbHHUKAX,
NPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPBL.

HccaenoBaTh 3aBHCHMOCTD ILIOIIAIN KBaJZpaTta OT JJIMHBI €0 CTOPOHBLIL.

Hcnonb3oBath cBoOlicTBAa KBaJpaTHOM CETKM JUISl MOCTpoeHHsl (uryp; pa3ouBaTh

MPSIMOYTOJIBHUK Ha KBaJpaThl, TPEYrOJIbHUKH; COCTABJATH (UTYphl M3 KBaJApaTOB U
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MPSIMOYTOJIBHUKOB M HAXOAWTh HMX IUJIOWAAb, pa3OuBaTh (PUTyphl HA MPSMOYTOJbHUKU U
KBaJIpaThl U HAXOAUTh UX IJIOLIAb.

Bblpa)l(aTb BCIIMYUHY ILIOIIAAW B Ppa3jIMYHBIX CAWMHUIAX U3MEPCHUA MCTpH‘IGCKOfI CHCTCMBI
MCpP, INOHMMATb H HCHO0Jb30BaTh 3aBHCHUMOCTH MCXKAY MCETPUUCCKHMMHU CAUHHULIAMH
U3MEPCHUA IIJIOIIAau.

3HAKOMHUTBCH C NpuMepamMu INPUMEHECHUS IUIOMAAW W IEpUMETpa B HNPAKTHYCCKUX
CUTyaluix. Pematrns 3agaum u3 peanLHoﬁ KHU3HH, npeajaaratb 06cy>1maTb pPa3jIu4vHbIC
CIoCco0ObI pPCUICHUA 3a1a4

JlecaTHUHBIE
Apoou

(38 u)

JlecsiTuuHas 3anuch ApoOeH.
CpaBHeHHe JECATUIHBIX

poOCii.

JleWicTBusT ¢ JIECSITHYHBIMU
Npo0sMu. OxpyrieHue

NECATHYHBIX APOOEH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAIINX poou.
OcHoBHBIE 337]a4u Ha JIpoOu

[IpeacTaBasATh JAECATHYHYIO JpoOb B BHJE OOBIKHOBEHHOH, YHTATh W 3aNHMCHIBATH,
CPaBHUBATh JECIATUYHBIE ApoOU, MpeAaratb, 000CHOBBIBATHL H 00CYKIATh CHOCOOBI
YIOPSAOYMBAHUS AECATUYHBIX IpOOEH.

N300paxkath necaTUUHbIE TPOOU TOUKAMU Ha KOOPAMHATHOM MPSIMOI.

BbIABIATHL CXOACTBA M Pa3Iu4YMsA NPaBUI apu(PMETHUECKUX IEHCTBHHA C HATypaJbHBIMU
YUCIAMU U IECITUYHBIMU JIPOOSIMU, OOBSCHATH HX.

BoinoaHaTs apudmernyeckue IEHCTBUS C TECATUYHBIMU JPOOSMHU; BBIMOJIHATH MPUKUAKY
W OLCHKY pPE3yJIbTaTa BBIYMCICHUN.

[IpumensTh cBoiicTBa apudMeTHYECKUX ASHCTBUM Il pallMOHANIU3AIMH BEIYHCICHHH.

[IpumeHSTH NPaBWJIO OKPYIVIEeHHS] JecATUUHBIX JpoOeii. IlpoBoauth wucciegoBaHusA
CBOICTB JI€CATUYHBIX JIpo0e€il, omupasch Ha YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIbI0 KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOIUTH X 00OCHOBAHHUS.

Pacno3HaBaTh WCTHHHBIC U JIOJKHBIC BBICKA3BIBAHUS O HpO6$IX, NPUBOJAUTL IPUMEPHLI U
KOHTPIIPUMEPEI, CTPOUTDHb BbICKA3bIBAHUSA U OTPUILIAHUA BBICKA3bIBAaHU M.
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Pemiath TEKCTOBEIC 3a1a4M, COACpKalue I[pO6HI>Ie JaHHBIC, 1 Ha HAXOXKXJICHHUEC YaCTH L CI0I0
H LECJIOI0 110 €0 4aCTU; BBIABJIATDH HX CXO0ACTBA U pa3jan4vus.

MOI[EJII/IPOBZITL XO04 p€ICHUA 3ajadyr C ITOMOIIbIO PUCYHKA, CXEMBI, Ta6J'II/II_[BI. HpHBOIlI/ITL,
piBﬁHpﬁTb, OLCHUBATDb PA3JIMYHBIC PCIICHM, 3alIMCH peI_HeHI/Iﬁ TCKCTOBBIX 3aJ4a4.

OHCpHpOBaTb ,Z[pO6HBIMI/I YUCJIaMU B PCAJIbHBIX ) KU3HCHHbBIX CUTYaAllUAX.

KpI/ITI/I‘{eCKI/I OICHUBATDH HOJIY‘-IGHHBIﬁ pe3yiibTaT, OCYICCTBIIATE CAMOKOHTPOJIb, ITPOBEPIA
OTBCT Ha COOTBCTCTBUEC YCIIOBUIO, HAXOJUTH OIINOKH.

3HAKOMUTBCS € HCTOPUEH pa3BUTHS apUPMETUKH

Harnsanas
reomerpus. Teaa
u  ¢Gurypslt B

npocrpancrse (9

1)

MHOIrOrpaHHUKH.
N3o00paxxeHue

MHOTOTPaHHHUKOB.
[POCTPAHCTBEHHBIX TEJI.

[ IpssMOyTOJIbHBIN
napauleIeuIe,
Pa3BépTku KyoOa

[apajjicjacnuicaa.

[IpakTrueckas
«Pa3BépTka Kybay.

O0BEM
PSMOYTOJIBHOTO
napaJuiesienuneaa

Monenn

KyO.
u

paborta

KyOa,

PacnozHaBaTh Ha u4epTeikax, PHCYHKaX, B OKpYKalIleM MHpPe [PIMOYroJbHbIN

napajjiCjaCurIica, K}’6, OIMUCBIBATH, HCIIOJb3YH

OLIEHMBATD JINHEITHBIE Pa3MEpHI.

MHOTI'OI'paHHUKH, TEPMHUHOJIOTULO,

I[IpuBoanTL NpHMepbl OOBEKTOB PEATHHOIO MHpPA, HUMEIOIMUX (OpPMY MHOTOTPAHHUKA,
PSMOYTOJIBHOTO Mapajuleenunena, Kyoa.

M300pazkath Ky0 Ha KieT4yaToi Oymare (Ipyu HATMYUU BO3MOXKHOCTH).

HUccaenoBarh CBOICTBA KY68., MpAMOYTOJIBHOTO IapaJurejiennuic/ia, MHOTI'OIPpaHHUKOB,

HCIIOJIB3Ys MOJCIIN.

Pacno3naBath U M300paxkaTh pa3BEPTKH Kyda W mapawienenunena. MoaeaupoBarb Kyd u
napajuieNienunes u3 OymMaru ¥ Mpourux MaTepralioB, 00BSICHATH COCOO MOEIUPOBaHUS (TIPH
HATMYUU BO3MOKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATH IJIOMAAb MOBEPXHOCTH; 00bEM KyDa, MPSMOYTOJIBLHOTO
napajuieJienumesa; MCCaea0BaTh 3aBHCHUMOCTHL 00BEMa Kyba OT JJIuHBI ero peopa,

BBIIBUI'aTh U 000CHOBLIBATDH TruIoTesy.
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Hao6J101aTh ¥ IPOBOAUTH AHAJOTHHM MEXY MOHITHAMH IUIOMAAN U 00bEMa, TIEpUMETpa U
JIomaAu MOBEpXHOCTU. Pacmo3HaBaThb HCTHUHHBIE U JIOKHBIE  BBICKA3bIBAHUS O
MHOTOTPAHHUKAaX, NMPUBOAMTH NPHUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpPHULAHHS BbICKa3blBaHUM. PemiaTh 3aqa4u U3 peaibHON KU3HU

IloBTOpEHUE "
oooomenue (10 u)

[loBTOpEeHME OCHOBHBIX
MOHSATUH U METOJ0B Kypca 5
Kjacca, 0000IIeHNe 3HAHUI

BoruncasaTh 3HaYCHUS BBIpa)KCHPIfI, COACPIKAIIIUX HATYPAJIbHbIC YUCJIA, OOBIKHOBEHHEIE U
JICCATHYHBIC ,I[pO6I/I, BBIIIOJIHATDH HpeO6paBOBaHI/IH YHUCCII.

Bb10upaTh cnocod cpaBHEHUs YKCET, BHIYUCICHUH, IPUMEHSTh CBOMCTBA aprU(pMETHUECKUX
NEWCTBUN U1 pallMOHAIIN3ALUH BBIYHCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb  BBIMOJHAEMBIX JICUCTBUI M CAMOIIPOBEPKY pPe3ysibTaTa
BBEIYMCIICHUM.

PemaTthb 3agaun u3 peanLHoﬁ JKM3HHU, NIPUMEHATbD MATEMATUYICCKUE 3HAHUSA ]I PCUICHUA
3aa4 U3 Apyrux y"le6HBIX npeaAMeETOB.

Pemath 3a1a4u pasHbIMHU CIIOCO0AMU, CPABHUBATH CNOCO0BI PEIICHUS 33/1a4, BLIOUPATH
PALMOHAJILHBIN CIIOC00
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6 kiaace (He menee 170 u)
Ha3sBanmue
pasaesia (TeMbl)
OcHoBHOe co/iep:KaHue OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00Yy4YAIOIINXCS
Kypca (4ucjio
4acoB)

HarypaiabHble Apudpmernueckue AeicTBus ¢ |[BbINOMHATL apu@mernyeckue JeicTBHA C MHOTO3HAYHBIMU HATypaJbHBIMM YHCJIaMH,

yHciIa MHOTO3HAaYHBIMU HAXOAUTh 3HAYEHHs] YWCIIOBBIX BBIPAKCHHH CO CKOOKaMH U 0e3 CKOOOK; BBIYMCJIATH
HaTypaJIbHBIMU qyclIaMH. [3HAYEHHUS BBIPAXKECHUM, COAEPKAILUX CTEICHU. BHINOIHATH NPUKUAKY U OLEHKY 3HAYCHUN

(30 1) Yucnossie BBIPAKEHMSI, |[UMCIIOBBIX BBIPA)KCHUI, NMPUMEHATHh NPHEMBI NPOBepPKH pe3yibrara. Mcemoab3oBaTth npu
MOPSAI0K JNEUCTBUH, [BBIYMCJICHUSIX IIEPEMECTUTEIBHOE U COYETATEIbHOE CBOWCTBA CIIOKEHHUS U YMHOXKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpe/leIUTeIbHOe  CBOMCTBO ~ YMHOXEHMsS ~ OTHOCHTEIBHO  CIIOKEHHs,  CBOMCTBa
OxpyrieHue  HaTypalbHBIX [ApUPMETHUYECKHUX JEHCTBUM.
YUCEl.
Jlennrenn M KpaTHBIE YMCIIA;
HanOOJIBIITAI oomuit
nenuTenb M HauMEHbIIee
oO111ee KpaTHOE.
Pasnoxenue qucia Ha HMcciaenoBaTp UHUCIIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH  UHWCIIOBBIE  DKCIIEPUMEHTHI,
MPOCThIE MHOKUTENIU. |BBIIBUTaTh H 000CHOBBIBATH I'MIIOTE3bI.
[lenumocTb CYMMBI u
mpomsseneEna.  JlencEme ¢ ®opMyJIMpOBaTh ONpeeJeHUusl IeIUTENs] U KPaTHOro, HauOOJbIIEro OOILIEro JENUTeNs U
OCTATKOM. HaMMEHBIIET0 O0IEro KpaTHOro, MPOCTOr0 U COCTABHOTO YHCEI; UCIIOJIb30BaTh ATH MOHATUS

Penrenue TeKCTOBEIX 3a1a4

I[IpU pCIICHUHA 3aJaY.

HpI/IMeHﬂTL AJITOPUTMbI BBIYHCIICHHUA HarOOJIBIIEr0 06].].[61“0 JACIUTCIIA W HAMMCHBIICTO
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00IIero KpaTHOTO JIBYX YHUCEIl, aITOPUTM Pa3JI0KEHUS YMCIa Ha TIPOCThIE MHOKHUTEIH.
HccienoBath ycioBus I1eIUMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:k1aTh, (GOPpMYJITUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
[MPOU3BEICHUS: JBYX YETHBIX YUCEI, ABYX HEUETHBIX YUCIIC, YETHOIO U HEUETHOTO YHCEL.

HCCJIEZ[OB&TL CBOMCTBA ACIIUMOCTHU CYMMBI U ITPOU3BCACHUS YUCCII.

HpI/IBOI[I/ITb INpUMEPbI 4YHCCI C 3aJaHHbBIMH CBOﬁCTBaMH, paciio3HaBaTb BEpPHbLIC H
HEBEPHDBIC YTBEPXKIACHUA O CBOMCTBaX qucell, onmpoBepratb HCBEPHBLIC YTBEPKIACHHUA C
IIOMOIIBIO KOHTPIIPUMEPOB.

KOHCprHpOBaTb MaTEeMAaTHYCCKHUE MPEAJOKECHUA C IIOMOIIBIO CBA30K (U, «HUJIN», «CCIIH...,
TO...».

Pemiath TEKCTOBBIC 3aga4d, BKJIOYAKIIMUE IIOHATHUA JCJIUMOCTH, aqu)MeTquCKHM

CHOCO6OM, HUCIIOJIB30BATh nepe60p BCC€X BO3MOIKHBIX BAPHUAHTOB.
MO}ICJ’IHpOBﬂTb X0 p€UICHUs 3a/la4 C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/IHI>I.

HpI/IBOI[I/ITb, pa36npaTb, OCHUBATDL PA3JIMYHbLIC PCIICHUSA, 3aIIUCU pCI_HeHI/Iﬁ TCKCTOBBIX
3a1a4. KpI/ITI/I‘-IeCKI/I OIICHUBATDb HOJ'Iy‘lGHHLIfI pe3yiibTaT, HAXOAUTH OIJ_II/I6KI/I, OCYIICCTBJIATH
CaMOKOHTPOIJIb, ITPOBEPSA OTBET HA COOTBETCTBUC YCIIOBHUIO

Harasanas
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(7 4)

Ha

[leprieHAUKYIIApHBIE TPSMBIE.
[lapannenbHble TpsSMBbIE.

PaccrossHne Mexny JByMs
TOYKAMHM, OT TOYKH JIO
[psIMOW, JJIMHA MyTH Ha

KBaJIpaTHOW CETKE.

Pacno3HaBarhb Ha YCPTECIKAX, pUCYHKAX CJIYYau B3aAUMHOI'O PACIIOJIOKCHUA ABYX IPSAMBIX.

MN300paxarh ¢ MOMOIIBI0 YePTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAHHOM M KIIETYATOU
Oymare JBe TIepeceKaloluecs MNpsiMble, JIB€ MapauleibHble MPsMblE, CTPOUTH MPIMYIO,
MEePIEeHIUKYISPHYIO TaHHOM.

HpI/IBOHI/ITb NpUMepbI TapaJlICJIbHOCTH U NEPIEHAUKYIIAPHOCTU NPAMBIX B IIPOCTPAHCTBE.
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[Ipumepsl MPSIMBIX B (Pacmo3dHaBaTh B MHOTrOYrojbHUKax MEPHEHAUKYISIPHbIE M MapauielbHbIE CTOPOHBI.
[IPOCTPAHCTBE N300paxaTb MHOTOYTOJIBHUKH C TAPAJLJIEIbHBIMU, IEPIEHANKYIISIPHBIMUA CTOPOHAMU.
Haxoauth paccTosiHUE MEXIy ABYMS TOYKAMH, OT TOYKU JO MPSAMOH, [UIMHY MyTH Ha
KBaJIpaTHOW CETKE, B TOM YHCJI€ UCIIONb3Ys U(POBBIE PECypPCHI
Apodu (32 4) OObIKHOBEHHAs Ipo6b, |(CpaBHMBATH M YNOPSIA0YMBATH J1po0OU, BLIOMPATH €c1OCO0 cpaBHEHUS Ipo0eii.

OCHOBHOE CBOMCTBO JIpOOH,
COKpaIlIeHHe Jpo0ei.
CpaBHeHue u

YIOpsA0YMBaHUE JIpOOEi.

JlecaTnunble npodu u

MCTPHUYCCKad CUCTCMaA MEP.

[IpencTaBasaTh JECATUYHBIC IPOOH B BUIC OOBIKHOBCHHBIX Jpo0Oei 1 OOBIKHOBCHHBIC B BUJIC
NECSITUYHBIX, MCHOJb30BATh IKBHBAJIEHTHbIE NpeACTABJIEHHS IPOOHBIX 4YMCEN MPH HUX
CpPaBHEHUHU, IIPU BBIYUCIICHHUSIX.

Apudmerrueckue IeHCTBUS C
0OBLIKHOBEHHBIMU u
NECATUYHBIMH JIPOOSIMHU.

OtHomienune.  JlenmeHnwe B

JJaHHOM OTHOILIICHUH.

Macitad, nmponopuus.

[lonsiTue MPOLIEHTA.
Boluucienue mpoleHTta  oT
BEJTMYUHBI ¥ BEIMYUHBI 110 €€
MPOIICHTY.

Perenne TEKCTOBBIX 3a7ad,

coJIepKaIINX npodu )51

Hcnonb3oBath AecsTUUHBIE Apo0OU MpHU MPeoOpa30BaHUM BEIMUUH B METPUUYECKOMN cUCTEME
Mmep.

BbInoHATH apnq)Meanecmle JIEHCTBHSA C OOBIKHOBEHHBIMH U ACCATUYHBIMU ,Z[pO6$IMI/I.

BbIuucasTh 3HAUEHUS BBIPAKEHUH, COAEp)KAIIMX OOBIKHOBEHHBIE M JIECATHYHBIE JPOOH,
BBIMOJIHATh  NpeoOpazoBaHus  ApoOel, BbIOMPATh CcHOCO0, NPUMEHSATH CBOICTBa
apupMeTUYECKUX AeUCTBUI AJIs pallMOHAIN3AllUY BBIYUCICHUH.

CocTaBJSITh OTHOLIEHUS U MPONOPLUHUH, HAXOAUTH OTHOLICHWE BEIWYUH, JEIUTh BEIUUYUHY
B JaHHOM OTHOLICHUH. HaxoauTh JKCHEPUMEHTAJBHBIM NYTEM OTHOILICHHUE JJIMHBI
OKPYKHOCTH K €€ 1uaMerpy.

HNuTepnpernpoBarh MaciiTad Kak OTHOIIEHHE BETUYHMH, HAXOAUTh MacIITal IIaHa, KapThl
U BBIYMCIISTH PACCTOSHUS, UCIIONB3YsI MACIITa0.

OO0BSICHATB, UTO TaKOE€ MPOLEHT, YIMOTPEOISATh OOOPOTHI PEYU CO CIOBOM «IIPOLIEHT».
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[IPOLICHTHI.
[IpakTrueckas paborta
«OTHOLIEHNE JUTMHBI

OKPY’KHOCTH K €€ TuaMeTpy»

Bbipaxath NpoueHThl B ApoOsSX U JApoOM B MPOLIEHTaX, OTHOIIEHUE JBYX BEJIUYUH B
MPOLIEHTAX.

BbruncasTh OPOIEHT OT YUCIIA U YUCIIO O ero NpoueHTY. OKpYrasiTh JpoOU U MPOLEHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

Pemath 3aga4uM Ha 4acTH, MPOLEHTHI, MPOMOPIMH, HA HAXOXKIEHHE Ipodu (IMpoIeHTa) OT
BEJIMYMHBI U BEJIMYUHBI TI0 €€ IpoOu (TIpOoIeHTY), Apodu (IPOIeHTa), KOTOPBI COCTaBISET
onHa BenmuuuHa OT apyroil. IlpuBoauTh, pa3dumparb, OLEHMBATHL PA3IUYHBIC PEUICHUS,
3aMKCy PelIeHUI TeKCTOBBIX 3a/1a4.

N3Baexath uHGOPpMANMIO U3 TAOIHI] U JUarpaMM, HHTEPIIPETUPOBATh TAOJIUYHBIE JaHHbIE,
OTpeeNaTh HaubobIllee 1 HAUMEHBIIEE U3 MPEACTABICHHBIX JaHHBIX

Harasgnas OceBas cummertpusd. |Pacrmo3HaBaTh Ha yepTekax U MU300paKEHUSAX, M300PakKaTh OT PYKH, CTPOUTH C IIOMOILBIO
reomeTrpus. [{eHTpanbHast CUMMETPHUSL. WHCTPYMEHTOB (GUrypy (OTpe30K, JOMaHyl0, TPEYrOJbHUK, MPSIMOYIOJbHUK, OKPYKHOCTD),
CummMmertpus CUMMETPUYHYIO JTAaHHOW OTHOCUTENILHO MPSAMOM, TOUKHU (TIPY HAJIMYUK BO3MOXKHOCTH).
[locTpoeHne CUMMETPUYHBIX
(6 v) ¢buryp. Haxoauth npuMepbl CUMMETPUH B OKpyXkatoliemM mupe. MoaeaupoBaTrb U3 Oymaru jaBe
¢Gurypel, CHUMMETPUYHBIE OTHOCHUTEIBHO IMPSMOH; KOHCTPYMPOBATh TI'€OMETPHUYECKUE
[IpakTuueckas pabota .
KOH(Urypalyy, HCHOJIb3ys CBONCTBO CHMMETPUHM, B TOM YHCIE C MOMOIIBIO LH(POBBIX
«OceBasi CHMMETPHSI.
pecypcoB (IIpU HAIMYUU BO3MOXKHOCTH).
CuMMeTpHst B IPOCTPAHCTBE . .
HccaenoBarh CBOHCTBA M3YyYCHHBIX (UIyp, CBS3aHHbIE C CHMMETpPHUEH, MCHOIb3YA
HKCIEPUMEHT, HAOII0IeHHE, MOJEIIUPOBAHHE.
O00CHOBBIBATH, ONPOBEPraTh C MOMOIILIO KOHTPIPUMEPOB YTBEPHKIEHUS O CUMMETPUU
duryp
Beipakenus [IpuMeHeHue OykB i (Menoab30BaTh OYKBbI /17151 0003HAUEHUS YHCEJl, PU 3aIIUCH MaTeMaTUYECKUX YTBEPKACHUM,
oykBamu (6 4) 3aIK1CH MaTEMaTHYECKUX |COCTABIIATh OYKBEHHBIE BBIPAKEHHSI 110 YCIIOBHIO 3a/1aUH.

BBIPDAKCHUM U IPEIJIOKCHUN.
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bykBeHHbIE  BBIpaXKEHHUS U
YHCIIOBBIE TIOJICTAHOBKH.

bykBeHHbIe
HAXO0X/ICHUE
KOMITOHEHTa. DOpPMYJIbL.

PaBCHCTBA,
HEHU3BCCTHOI'O

I/ICC.]'Ie)IOBaT]: HCCJIOKHBIC YN CIJIOBBIC 3aKOHOMECPHOCTHU, UCITIOJIB30BATh 6yKBBI JJIA UX 3aIllMCH.
BoIunciasaTh YUCI0BOE 3HAUCHHUE 6y1(BeHHOFO BBIPa’KCHUA ITPU 3aJaHHBIX 3HAUYCHUAX 6}’KB

3anucbiBaTh (OpMyJIBI: IIEpUMETpa U IUIOUIAJAM MPSMOYIOJbHUKA, KBajapaTa; JJIMHBI
OKPY>KHOCTH, TUIOIIAZHN KPYTa; BHINOJHATH BbIYMCIeHUs 110 3TUM (opmyrnaMm. CocTaBIsATh
(opmyJIbl, BbIpaxarolye 3aBUCUMOCTH MEXJy BEIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHUE;
[IeHa, KOJMYECTBO, CTOMMOCTb; IPOU3BOAMTEIBHOCTh, BpeMs, 00BEM pabOTHI; BBINOJIHATH
BBIUMCIICHUS 110 3TUM (popMysiam.

Haxonutnb HEU3BECTHBIA KOMIIOHEHT apI/I(I)MCTI/I‘ICCKOFO JIeHUCTBUS

Harasanas
reoMeTpus.

Durypsi

HA IJIOCKOCTH
(14 )

UeThIpEXYroJIbHUK, MPUMEpPHI

YEeTHIPEXYTOJbHUKOB.
[IpAMOYTOJIbHUK, KBaJapar:
CBOMCTBA  CTOPOH,  YIJIOB,
nuaroHaiei.

N3mepenne  yrioB. Buasl
TPEYTrOJIbHUKOB.

[lepuMeTp MHOTOYrOJIbHUKA.
[Tnomans ¢urypsl. Popmysbl
rnepuMerpa M IJIOLIAIU
MPSIMOYTOJIBHUKA.
[TpubmmxEHHOE

riomaau Guryp.

U3MEepeHue

[IpakTrueckas
«ILimomans kpyra»

pabota

N300paxkarh Ha HEIMHOBAHHOM M KJIETYaTOW Oymare C HCIIOJIb30BAHUEM YEPTENKHBIX

HMHCTPYMCHTOB LIeTI)IpéX}’FOJII)HI/IKI/I C 3aJaHHbIMHU CBOMCTBAMH:. C napauijiCJIbHbIMHU,

NEePIECHANKYIIIPHBIMHA, PAaBHBIMH CTOPOHAMHM, TNPSMBIMH YIJIaMH U Jp., PaBHOOEIPEHHBIN
TpeyroiabHuK. Ilpeaaarars n 00cyKaaTh cOCOObI, AJITOPUTMBI [IOCTPOCHHUS.

HccaenoBath, UCHONB3YyS OKCIEPUMEHT, HAONIOJCHHE, MOJEIMPOBAHUE, CBOWHCTBA
pSMOYTOJIbHUKA, KBaJipaTa, pa30MBaTh Ha TPEYrOJIbHHUKH.
O0ocHOBBIBATH, ONpPOBepPrarb ¢ IOMOILIBIO  KOHTPIPUMEPOB  YTBEPKACHHUS O

MIPAMOYTOJIBHHUKE, KBAAPATE, pacnodHaBaTb BEPHLIC U HEBEPHLIC YTBEPIKACHUA.

HN3mepsTh U CTPOUTH C MOMOIIBK TPAHCIIOPTUPA YIJIBI, B TOM 4YHCIIE B MHOTOYTOJIbHUKE,
TyIIblE, pa3BEPHYTHIE YIIIBL.
IPSIMOYT'OJIBHBIA,  TYIOYIOJIbHBIMH,

CpaBHUBATL YIJIBI; PpacnosHaBaTb OCTPBIC, IIPAMEIC,
PacnoznaBatp, H300paxkaTb  OCTPOYTOJIbHBIH,

paBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTrOJbHUKH.

BbluucasTh TNEepUMETp MHOTOYTOJIbHUKA, IUIOINAAb MHOTOYTOJIbHHMKA pa30HeHueM Ha
MPSIMOYTOJIBHUKH, Ha paBHbIE (UIYpbI, UCIOIb30BaTh METPUUYECKHE EIWHHULBI HU3MEPEHHUS
TUTMHBI U TIJI0IAIH.
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Hcnosb30BaTh NpUOJIMKEHHOE U3MEPEHHe JUIMH M TUIONIAACH Ha KieTyaTol Oymare,
MPUOIMKEHHOE U3MEPEHUE JUTMHBI OKPY>KHOCTH, TUTOIIAIN Kpyra

MosoxuTeabnbl |Llenbie uncaa. Moaynps uncia, [[IpMBOAMTL NPHMEPBI  HCHOJB30BAHHMS B  PEANIbHOM JKM3HH  HOJOKHTEIBHBIX M
¢ M [[EOMETPHYECKAS OTPULIATEIBHBIX YHCEI.
OTpHUATeJIbHbIE |[MHTEPIPETAIS MOJLYJISL. _
M300pakaTh LeJble YHCIIa, MOJ0KUTENBHBIE H OTPHIIATEILHBIE YMCIIA TOYKAMH Ha YHCIOBOM
LU (W HucnoBble IPOMEKYTKH. 3
PSMOI, MCIOJIb30BATH YHCIIOBYIO TIPAMYIO JUISl CDABHEHHS YHCEIL.
(40 9) [TonoxurenbHbIE u
[puUMeHsATH NPABUJIA CPABHEHNS, YHOPSA0YHBATEH LEJIbIE YHCIIA; HAXOAUTH MOIY/Ib YHCIIA.
OTpHULIATEIBHBIE gmcIa.
CpaBHeHHE NONOKHTEIBHBIX 1 |hopMy IHPOBATH MPABHIA BEMUCICHHS © TOIOKUTEIBHBIMU M OTPHLATEIbHBIMH YHCITAMI,
OTPHULATEIILHBIX HUCCIL.  gaxoauTh 3HAYEHHsI YHCIIOBBIX BBIPAKEHUI, COJAEPKAIIUX JEHCTBHA C IOJO0KUTEIbLHBIMU
ApudMeTHIECKHE NICHCTBUA C | OTPHIATENBHBIMU YHCIIAMH.
T10JI0XKUTETHHBIMH u
OTPHLATEIBHBIMH YHCIAMH. IpUMeHSATH CBOMCTBA CJIOKEHHUS U YMHOKEHHUS JUIS TIPE0OPa30BaHKs CYMM U POU3BENEHUA
PellieHne TEKCTOBBIX 3a/1a4
Mpencrasienue [[[psaMoyronbHas cuctema |OOBACHATH M HJLIIOCTPHPOBATHL MOHSITHE NPSIMOYTOJBHOW CHCTEMBI KOOpDAMHAT Ha
MAaHHBIX KOOPIMHAT Ha IUIOCKOCTH. |[LIOCKOCTH, MCIIOJIB30BaTh TEPMHUHOJIOTHIO; CTPOMThL Ha KOOPAMHATHOM IIOCKOCTH TOYKH M
6 KoopauHaTel ~ TOYKHM  Ha |[(QUIypHI [0 33JaHHBIM KOOPAWHATAM, HAXOAMTH KOOPIMUHATHI TOYEK.
y
(64) [LUIOCKOCTH, a0Ocicca n
opuHaTa Yurarh cTONOYATEIE W KPYTOBBIE IMATPaMMbL; HMHTEPIPETHPOBAThL JIAHHBIC, CTPOMTh
CTOJI0YAThIE AUATPAMMBI.
CronGuaTtele M KPYTOBBIE
arpaMvbI M cnosb30BaTh MH(POPMALHKIO, IPEICTABICHHYIO B TablIMIaX, HA JUarpaMMax i pelIeHus
TEKCTOBBIX 3a/1a4 M 3a]1a4 U3 PEalbHOM JKU3HU
[TpakTrueckast paboTta
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((HOCTpOeHI/Ie AuarpaMmm.

Pemenne TEKCTOBBIX 3ajad,
CoAEpKALINX
MPE/ICTABJICHHBIE B TaOIHIIAX

JTaHHEBIC,

W Ha Juarpammax

Harassgnas
reoMeTpus.

Durypsl

B IPOCTPaHCTBE
(ChY)

[IpssMOYyTONIBHBIN
napasuiesienumne], KyoO,
npu3Ma, NHpamMHlia, KOHYC,
WIMHAP, Iap U cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  (UTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, HWIMHIPA U
KOHYcCa.

[IpakTyeckas pabota
«Co3nanne Mozelen

MPOCTPAHCTBEHHBIX (PUTYDPY.

[lonsatne o00BEMA; €IMHUIIBI
m3mMepeHus: o0néMa. OO0BEM
MPSIMOYTOJIBHOTO

napajuiesienunesaa, KyoOa,

dhopmynsl 00bEMa

Pacno3HaBaTh Ha 4epTEKaxX, PUCYHKAX, OMUCHIBATH MMUPAMHY, MPU3MY, IIWIHHIP, KOHYC,
1ap, U300paxaTh X OT PYKH, MOJEJTHPOBATH W3 OyMmaru, IMIACTUJIMHA, MPOBOJIOKU U JIp.
(Tpu HAJTMYMH BO3MOXKHOCTH).

[IpuBoANTH NPUMePHI 0OHEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (hOPMBI HA3BAaHHBIX Tell.

Hcnonb30BaTh TEPMHHOJIOTHIO: BeplIMHa, peOpo, TpaHb, OCHOBAaHUE, BBICOTA, PAIUyC M
muameTp, pa3BEPTKa.

M3yuath, UCIoNb3ys SKCIEPUMEHT, HaO/I0IEHNE, U3MEPEHUE, MOIETUPOBAHUE, B TOM YHCIIE
KOMIIBIOTEPHOE, U ONMCHIBATH CBOMCTBA HAa3BaHHBIX TeJ, BBIABJIATH CXOACTBA H
Pa3IHYMA. MKy MUPAMUI0N U IPU3MOIL; MEX Ty HIMJIMHAPOM, KOHYCOM M LIAPOM.

Pacno3snaBaTh pa3BEPTKH Napayyienenunena, Kyoa, Ipu3Mbl, MUPaMuabl, KOHyCa, LIUIMHIPA;
KOHCTPYMPOBATh JJaHHBIE TEJa U3 Pa3BEPTOK, CO3aBAaTh UX MOJIEIIH.

Co3aaBaTh MOJe/IU IPOCTPAHCTBEHHBIX (GUTYp (M3 OyMaru, MpoBOJIOKH, IUTACTHIIMHA U JIP.)
H3mepsaTh HAa MOAEJIAX: JUIMHBI pEOep MHOTOTPAaHHUKOB, THAMETp Iapa.
BoiBoauTh (hopmyty 00bEMa NPAMOYTOJIEHOTO apayljieNenuIea.

Boiuucasats mo ¢opmynaam: 00bEM Ky0a;

HCII0JIb30BAaTh CJAWHHIBI N3MCPCHUS O6LéMa; BBIYUCIATH 00BEMEI TE€J, COCTABJICHHBIX H3

MMPpAMOYTOJIBHOT'O napajjieacnuiicaa,

KyOOB, apajieenueIoB; pelaTh 3a1a4M C PeaIbHBIMHU TaHHBIMU
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[loBTOpEHHUE, [ToBTOpEHUE OCHOBHBIX |BBIYHCIATH 3HAUEHHS BBIPAKEHHH, COJACP)KAIINX HATypalbHBIC, IENbIe, TOJI0KUTEIbHBIE U
MOHSATHH M METOJOB KypCOB 5 |[0TpHLIATEIbHBIC YMCIA, OOBIKHOBEHHBIC M JIECATHYHBIC APOOH, BBIIOIHATH MPEOOPa30BAHUS
00001IeHHE, o

u 6 KiaccoB, 00OOIIEHHE U [4MCEI M BBIPAKCHUH.

CUCTEMaTU3alus 3HAHUU
CHCTeMAaTH3alUsA .
1 Boi0upars cnocod cpaBHEHHsS 4YMCEJ, BBIYUCIICHUH,

20 g . o o "
( ) MPUMEHSTH CBOMCTBA apu(METHUCCKUX JACHCTBHI I PAllHOHAIN3AIIMN BEIYUCIICHHIA.

PemaTh 3agaum u3 peajabHOU XKU3HU, IPUMEHATh MaTeMAaTH4YeCKHe 3HAHUS ISl PEIICHUS
3a/a4 U3 JAPYTUX NPEIMETOB.

Pemath 3a1a4u pa3HbIMHU CNIOCO0AMHU, CPABHUBATH, BLIOUPATH CIOCOOBI PEIICHUS 3a/1a4H.

OcyuiecTBJIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEHCTBUH M CaMOINPOBEPKY pe3yJibTara
BBLIYUCIICHUIN

[Ipu pazpaboTke paboyeil mporpaMMbl B TE€MaTHYECKOM IUIaHUpoOBaHMU s oOywarommxcs ¢ HOJIA nomxkHBI OBITH YY4TE€HBI BO3MOXHOCTH
MCIOJIb30BAaHUS 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BATENIBbHBIX PECYPCOB, SBISAIOLIMXCS Y4€OHO-METOAMUYECKUMHM MaTepualaMu (MyJIbTUMEIUIHbIE
MIPOrpaMMbl, JIEKTPOHHbIE YYEOHUKH W 3aJaYHUKH, DJIEKTPOHHBbIE OMOIMOTEKH, BUPTyallbHblE J1a00OpaTOpuy, UTPOBBIE MPOTPAMMBbI, KOJUIEKIIMHU
U(POBBIX 00pa30BATENbHBIX PECYPCOB), MPEACTABICHHBIMUA B 3JEKTPOHHOM (LIM(PPOBOM) BUJE U pEATU3YIOIUMHU JUIAKTUYECKHE BO3MOXKHOCTU
HKT, conepkaHue KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUH.
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OEJTEPAJIBHASA PABOYASA TIPOI'PAMMA
YUEBHOI'O KYPCA «AJITEBPA». 7—10 KJTACCbI

Lean u3yyeHusi yuedOHOro Kypca

AnreOpa sBIsSETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOHM IIIKOJIBI: OHA
obecrieunBaeT M3y4EHUE APYTUX IUCLIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHS
00pa3oBaHUsI U B TOBCEIHEBHON >XHU3HU. Pa3BuTue y 0OOydaromuxcs Hay4dHbBIX
MPECTaBIICHUM 0 MPOUCXOKICHUN
U CYIIHOCTHU aJireOpanyeckux adCTpakluid, criocode OTpaXKeHUsl -MaTeMaTH4eCKOn
HAyKOM SIBICHUW W TPOLIECCOB B MPHUPOJIC W OOIIECTBE, POJIM MaTeMaTUYECKOIrO
MOJICIMPOBaHUSI B HAYYHOM [IO3HAHMM W B TPAKTUKE CIHOCOOCTBYET
(bOopMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIsL ajanTalid B COBPEMEHHOM IudpoBoM obOmecTtBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM 00eCIIeUrBAET pa3BUTHE YMEHUS HAOII0aTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUJIEHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOW JEWUCTBHUS U BBIBOJIBI, (hOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHrEe Kypca anreOpbl 00ecleurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOY4YalolIUXCA: OHU HCHOJIB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIC
pac-cyxjaeHusi, 0000IleHNEe U KOHKPETU3alluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mnpeaAnojaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSITEIHHOM
JESTEILHOCTH O0Yy4YaloImMXCs, TMOATOMY CaMOCTOSITENIbHOE pelIeHUe 3aja4y
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3anueil JesTEIHbHOCTHOTO MPUHIIUIA
00yueHus.

B crpykType mporpammbl yueOHOTO Kypca «AjreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATEIbHO-METOANYECKUE JMHUM: «YHucina u
BBIYHCIICHUS; «ANTeOpanyecKue BBIPAKCHUS»; «YPABHEHHS W HEPABEHCTBAY;
«OyHKIUW». Kaxmas u3 3Tux coAepKareabHO-METOIMYECKUX JIMHUN Pa3BUBACTCSA
Ha TPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
U B3aUMOJICHUCTBYsl C JAPYTMMH €ro JUHUSAMH. B Xoje wu3ydeHus Kypca
0o0yJaromuMcsl MPUXOIUTCS JIOTHYECKU PACCYKJaTh, HCIOJIB30BAaTh TEOPETHKO-
MHOECTBEHHBIN s13bIK. B CBSI3M C 3THUM I1€71€CO00pPa3HO BKIIIOYUTH B IIPOTpaMMy
HEKOTOPhIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIC pa3JIeibl
MaTeMaTH4ECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJAJCHUIO O0YyYaIOIMIUMUCS
OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHYECKOTO S3bIKa. Takum o00pa3oM, MOXKHO
YTBEPXK/IaTh, YTO COJAEPXKATEIHHOW ¥ CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue imHUM «YWclia W BBIYHCICHUS» CIY)KHUT OCHOBOW JIJIst
TATbHENIIIET0 W3yYCeHHUsS] MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarOIIMXCS
JIOTUYECKOTO MBINIJIEHUS, (JOPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aITOPUTMAMHU, a
TaKXKe TPUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOMMBIX JIJISi TIOBCETHEBHON
*U3HU. Pa3BuTHE MOHATHUS O YKCIIE B OCHOBHOM IIKOJIE CBA3AHO C PallMOHAIbHBIMU
U UppalMOHAIBHBIMM  4HclaMd,  (OPMHPOBAHHEM  MPEJCTABICHUU O
JNEUCTBUTEIHLHOM YHCIIE. 3aBepIlIEHHE OCBOCHUS YMCIOBOM JIMHUU OTHECEHO K
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cTapIiemMy 3BeHy 00111ero o0pa3oBaHusl.

ConepkaHue ABYyX — alreOpaWueckux JIMHAKM —  «AnreOpanmdeckue
BBIpXKCHUS» U «YPaBHEHHUS M HEPABCHCTBA» CIOCOOCTBYET (OPMHUPOBAHHUIO Yy
00yJaromuXxcsi MaTeMaTHIECKOTO armapara, HeoOXOIUMOTO NI pelieHUs 3aaad
MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPaKTUKO-OPUCHTHPOBAHHBIX 3amad. B
OCHOBHOWM IIKOJE€ YYEeOHBI Marepual TPYNIHPYETCS BOKPYT pPalHMOHATBHBIX
BBIp@XCHHU. AnreOpa JAEMOHCTPHPYET 3HAYCHHE MAaTEMaTHUKHA KakK s3bIKa JIIs
MMOCTPOEHUS MaTEeMaTHYECKUX MOJENIeH, ONMUCAHUS TMPOIECCOB U  SBICHUM
peasibHOTO MHpa. B 3amaum oOydenus anredpe BXOAAT TaKxkKe ajbHeiiee
pPa3BUTHE aJITOPUTMHYECKOTO MBINIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JIJIS
OCBOCHHS Kypca WHHOPMATHKHA, W OBJQJCHWEC HAaBBIKAMHU JICTyKTUBHBIX
paccyxaenuid. [IpeoOpazoBaHre CUMBOJIBHBIX (POPM BHOCUT CBOM crienupuieckuii
BKJIaJl B Pa3BUTHE BOOOPAKEHHUS, CTIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYCCTBY.

Conepxanue  (QyHKIIMOHAIBHO-TpAQUUECKON  JIMHUM  HAIEJIEHO  Ha
MoJIydeHHe  OOydyalomuUMHCS  3HAHUW O  (QYHKIUAX  KaKk  BaKHEHIIeH
MaTEMaTUYECKOM MOJENU [IJIsi OMUCAaHUSI W HUCCIEOBaHUS Pa3HO-00pa3HbIX
IPOLIECCOB W SABJICHWM B Mpupoae u odmiectBe. M3ydeHuwe sToro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIOJIb30BaTh pa3IMYHbIC
BBIPA3UTEIIbHBIE CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE,
rpadguyeckue, BHOCHT BKJaad B (OPMUPOBAHHE TMPEJACTABICHUH O  POJH
MaTEeMaTUKHU B Pa3BUTUH ITUBWIN3AINH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo ywyebHomy miany B /—10 kijaccax u3ydaeTcsi Y4eOHBIM Kypc
«Anredpa», KOTOPBIH BKIIOYACT CJCAYIONINE OCHOBHBIE pa3leNbl COICPKAHUS:
«Uucna ¥ BBMHCICHUS», «ANTeOpandecKue BBIPAKCHHS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

VY4eOHblll TUTaH HA U3ydeHue anreOpsl B 7—10 kiaccax oTBOIUT HE MeHee 3
y4eOHBIX YacOB B HEJACNIO B TEUYCHHE KaXKIOTo rojga oOydeHus, oOmuii oO0beM
gacoB - He meHee 408.

CopeprxxaHue yyebHoro kypca (no rogpam obyueHus)

7 Knacc

Yucna u eviuucnenusn

PauunonanbHbie ynciaa

Jpobu OOBIKHOBEHHBIE U JCCATUYHBIC, TIEPEXO] OT OAHOW (HOPMBI 3amuCH
npobert k apyrou. IloHsTne panMOHAIBLHOTO 4YHCHA, 3alllCh, CpPaBHEHHE,
VHOOPSAIOYMBAHUE  PAlMOHATBHBIX 4YHCell. ApudpmeTrhdeckue JACHCTBUA C
palMOHANILHBIMUA YMciiamMu. PellieHue 3afad U3 peaibHOM MPaKTHKUA Ha 4acTH, Ha
JpOOH.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeleM: OIpejesieHrne, NpeoOpa3zoBaHuE
BBIPAKEHUI Ha OCHOBE OIPEIeNICHNUs, 3aKUCh OOJBIINX YHCEIL.

[IpoteHThI, 3aMKUCh TPOIEHTOB B BUJIE APOOH U ApOOH B BUIE MPOIECHTOB.
Tpu OCHOBHBIE 3a]a4M HA POLIEHTHI, PEIICHUE 3a/1a4 U3 PEaJIbHON IPAKTHKHU.
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[IpumeHeHne MNPU3HAKOB JIEIUMOCTH, pPA3JIOKEHHE HAa MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanbHple  3aBUCMMOCTH, B TOM 4HCIe mOpsMas ©  oOpaTHas
IPONOPLIMOHAIBHOCTH.

Anzedpauueckue sviparxcenus

IIepemeHHBIE, UHCIOBOE 3HAUYEHUE BBIPAKEHUS € IEpeMEHHOM. JlommycTUMbIe
3Ha4YEHHUs NepeMeHHbIX. [IpencTraBienne 3aBUCUMOCTH MEKy BEIMYMHAMH B BUE
dopmynel. Berancnenus mo popmynam.

[IpeoOpazoBanne OyKBEHHBIX  BBIPAXKCHUH, TOXICCTBEHHO  PaBHBIC
BBIPDAKEHMsI, MpaBWia MNpeoOpa3oBaHHs CYMM M NPOU3BEACHUH, NpaBUIIa
PACKpBITHS CKOOOK U MTPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBOMCTBa CTENEHU C HATYypaJIbHBIM II0KA3aTEJIEM.

OnHowiensl 1 MHOTOWIEeHbI. CTeneHbr MHOrowIeHa. Cl0KeHNe, BBIYUTAaHUE,
YMHOXXE€HHE MHOTro4jIeHOB. DOpMynbl COKpPamEHHOTO YMHOMKEHMS: KBaJpar
CyMMBl M KBagpaT paszHocth. Dopmyia pa3sHOCTH KBaapaToB. PasnoxkeHue
MHOTOWICHOB Ha MHO>KHUTEIIN.

Ypasnenusn

VYpaBHEeHUE, KOpEHb ypaBHEHUS, NIpaBWia MNpPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JInHelHOE ypaBHEHHWE C OJHOM IMEPEMEHHOM, YWCIO KOPHEW JMHEWHOIO
YpPaBHEHMS, pEUICHUE JIMHEMHBIX ypaBHEHUH. (COCTaBIIEHME YpPAaBHEHUU IIO
YCJIOBHIO 33J1a4u. Perenre TeKCTOBBIX 3a/1a4d ¢ TOMOIIBIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHHUE ¢ IByMS IIEPEMEHHBIMU U ero rpadguk. Cucrema IByX
JIVHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHbIMU. PelieHue cucreM ypaBHEHUU
crocoboM mojacTaHOBKU. IIpuMepbl pemieHus: TEeKCTOBBIX 3aJady C I[OMOIIBIO
CHUCTEM YpPaBHEHUU.

Koopounamot u ecpagpuxu. @ynkyuu

Koopaunara Ttoukum Ha mnpsMon. YwucioBble NpOMEXKYTKH. PaccrosHue
MEKly IByMSI TOUKaMH KOOPJAWHATHOW MPSMOM.

[IpssimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
TOYKHM Ha KOOPJIMUHATHOM 1IockocTh. [IpuMepsl rpadukoB, 3aJaHHBIX (POpMYIaMHu.
Urenue rpadMKoB peaibHbIX 3aBUCUMOCTEH.

[Tonsitue ¢ynkmuu. I'paduk ¢ynknuu. CpoiictBa (yHkiui. Jlunelnas
byuknus, e€ rpaduk. I'paduk Gynkuu y =|X|. ['paduueckoe perreHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHEHUM.

8 ki1acc

Yucna u éviuucnenusn

KBagpatueiii xopenb u3 uymucna. [loHsitue 00 wpparmoHAILHOM YHCIIC.
JlecsiTuuHble TPUOTIKEHUST UppalMOHANBHBIX yncen. CBolicTBa apu(pMeTHuyecKux
KBaJPAaTHBIX KOPHEW M UX NPUMEHEHHE K MPEe0OpPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYMCJIEHUSM. J|eHCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LeIbIM MTOKa3aTesneM U €€ cBoiicTBa. CTaHapTHas 3allyiCh YUCIA.

Anzeopauueckue sviparxcenus

KBagpaTHblil TpEXuieH; pa3iloKeHUE KBAJAPATHOTO TPEXWIEHAa Ha
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MHOXHUTEIH.

AnreOpandeckas apo06b. OCHOBHOE CBOWCTBO ajreOpanveckoil apoOwu.
CnoxxeHue, BbIYMTaHUE, YMHOXKEHHE, JeJCHHE alreOpanyeckux ApoOei.
PanronanbpHblie BBIpaXEHUS U UX MIPEOOpa30BaHUE.

Ypasenenusa u nepasencmea

KBampatHoe ypaBHeHue, Qopmynaa KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimne qpoOHO-paOHAIBHBIE YPABHEHUS.

['paduueckas uHTEpHIpETAIIUsl YPABHEHUN C IBYMS IEPEMEHHBIMHU U CUCTEM
JUHEWHBIX YPAaBHEHHII C JABYyMs MEPEMEHHbIMU. [IpuMepbl pelIeHuss CHUCTEM
HEJIMHEMHBIX YPABHEHHM C IBYMS [IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3aj1a4 alreOpanyecKuM CIiocoOOOM.

Uucnosele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJTHOM IIEPEMEHHOM.
PaBHOCUIIBHOCTE HEpPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHON EPEMEHHOM.

Dynkyuu

[lonsitue ¢ynkuun. OOmacTh OMNpeAeNeHHs MW MHOXECTBO 3HAUYCHH
¢ynkuuu. CiocoObl 3a1aHus PyHKIUH.

I'padux pynxuuu. Yrenune cBoicTB QyHKuuu no e€ rpaduky. IIpumepsr
rpa@ukoB (YHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OYHKIMK, ONKCHIBAIOIIME MPAMYIHO M OOpaTHYIO MPONOPIUOHAIBHBIE

3aBucuMocTH, uX Tpaduku. Dymkmum Y = X4, y = x5, y = Vx, y =[x
I'paduueckoe perieHrne ypaBHEHUN U CUCTEM YpPaBHEHU.
9 kaace

Yucna u eviuucnenusn

JlecTBUTEIbHBIE YHCJIA

PanmonanpHble yncia, uppalMoHaIbHbIE YHCIA, KOHEUHbIE U OECKOHEUHBIE
AecsTUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEN; AEUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIC JeCATHUYHbIC ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JIEMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSIMOU.

CpaBHeHHME JACUCTBUTENBHBIX 4YHUCEN, apupMETHYeCKue JeUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

HN3mepenusi, npudJInKeHus1, OLEHKH

Pa3mepbl OOBEKTOB OKpPYKAIOIIETO MHpA, UIUTEIBHOCTh IPOLIECCOB B
OKpPY’KAIOILEM MUPE.

[Tpubnmxk€HHOE  3HAYEHUWE  BEIUYMHBI, TOYHOCTh  NPHUOIMKECHHUS.
Oxpyrnenue uncen. [Ipuknaka v olieHKa pe3yJIbTaToOB BIYUCICHUIA.

Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM MepeMeHHOH

JIunelinoe ypaBHeHue. PemeHue ypaBHEHWH, CBOASIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOAAIIMXCS K KBaJPATHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JI0KEHHEM HAa MHOXKUTEIIH.

Pemenne npoOHO-pallnOHATIBHBIX YpaBHEHUI.
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Perienue TeKCTOBBIX 3a/1a4 aireOpanyecKUM METOIOM.

Cucrembl ypaBHeHU I

VYpaBHeHue ¢ JByMsI MEPEeMEHHBIMU U ero rpaduk. Pemienue cucteM nByx
JIMHEWHBIX YPABHEHHI C ABYMS IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHUI,
OJTHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil cremeHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aJireOpanyecKuM CIioCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMmeHHON. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTalMisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

Dynkyuu

KBagparnunas Qynkuus, e€ rpaduk u cpoiictBa. IlapaGona, koopauHaThl
BEPUIMHBI 1apadoJIbl, OCb CAMMETPHUH MapadoJIbI.

I'papuxku  dymxmmii: Yy = ks, y=kx+b, y=ax’ y=axi
y = Vx, y =|x| u ux cBoiicTBa.

Yucnoewle nociedosamenvHocmu

Omnpenenenue ¥ criocoObl 3aJaHUS YUCJIOBBIX MOCTIEA0BATEIbHOCTEH

[ToHATHE YMCTOBOM MOCIEA0BATENBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmyIioit u popmyIoit N-ro yieHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmynsl N-TO YieHa
apu(PpMETUYECKON U r€OMETPUUECKON MPOrpeccCuii, CyYMMbI IEPBBIX N YIEHOB.

N3o00pakeHre 4ieHOB apu(METUUECKOW M TeOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEMHBIA M 3KCIOHEHIIMAIBbHBIA POCT.
CI1oXHbIE TPOLICHTBHI.

10 knacc

Yucna u éviuucnenusn

IToBTOpeHne MaTepuasa Kypca MaTeMaTHMKH, ajredpnl 5-9 kiaccos.
HoaroroBka k OI' 2 u I'BJ

JlecTBUTEIbHBIE YHCJIA

PaunoHnanpHble uncna, UppalMoOHAIbHBIE YHUCIIa, KOHEYHbIE U O€CKOHEUYHBIE
JecATUYHBIE ApoOH. MHOXKECTBO IEUCTBUTENIbHBIX YUCENT; JCHCTBUTEIbHBIE YU CIIA
KaKk OEeCKOHEeUHble JecCSATHYHbIE ApoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHUE
MEXAY MHO>KECTBOM JIEMCTBUTEIIBHBIX YHCEN U KOOPAUHATHON MPSMOU.

CpaBHEHHME JCWCTBUTENBHBIX YHCEN, apuMeTHdecKue IeHCTBUS C
JNEUCTBUTEIbHBIMHA YHCIIAMH.

N3mepenusi, npuiIMKeHNs], OLEHKH

Pasmepbl OOBEKTOB OKpPYKAIOIIETO MHPA, UIUTEIHHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUpE.

[IpubmmkénHoe  3HAYEHWE  BEJNMYMHBI, TOYHOCTH  MPHOIMKCHUS.
Oxpyrnenue yncen. [Ipukuaka v olieHKa pe3yJbTaTOB BEIYMCICHUN.
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Ypasnenua u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JInnerinoe ypaBHeHuE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOASIINUXCS K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHnss ypaBHEHUA TPETbEN U YETBEPTOU
CTEIEHEN Pa3I0KEHNEM HA MHOXKHUTEIIH.

Pemmenne npoO6HO-palinOHABHBIX YPaBHEHUH.

Pemenne TekcTOBBIX 3a7a4 alreOpandeckuM METOIOM.

CucreMbl ypaBHeHUI

VYpaBHeHHEe C ABYyMs NEPEMEHHBIMH U ero rpaduk. Pemenue cuctem aByx
JMHEWHBIX YPABHEHHUU C ABYMs NIEPEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOM creneHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Peliennie TEKCTOBBIX 3aj1a4 alreOpanyeckuM CIiocoOOM.

HepaBencrBa

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM INEpEeMEHHOM. PemieHne cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'padnyeckas WHTEpHpETallUs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMH.

Dynxkuyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapaboina, KoopauHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbI.

I'papuxu ¢ynxmmii: ¥y = kx, y = kx + b, y = ax* + bx + c,
y=axd y=axdy=vx ,y= )kc ¥ X CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenenenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[IoHsATME YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I0CIEA0BATEIBHOCTH
peKyppeHTHOU hopmyIioi u popmyIoit N-ro dieHa.

ApudmMeTHdecKas U reoMeTpudecKasi Nporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmyabsl N-To YieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N3o00pakeHne 4iaeHOB apu(METHUECKOW W TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMWAJIbHBIA POCT.
CIioXHbIE TPOLICHTBHI.

MnaHupyemblie NnpeagMeTHbIE pe3y/bTaTbl 0CBOEHUA pabouyeitnporpaMmmbl
Kypca (no rogam obyueHus)

OcBoeHne y4yeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs [IOJDKHO OOecredynBaTh JOCTHXKEHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 kjaacc

Yucna u eviuucinenHus

BreimonusaTh, coueTass yCTHbIE W NMUCHbMEHHBbIE NPUEMBI, apu(pMETHUYECKHE
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JNEUCTBUS C PALIMOHAIBHBIMU YUCIAMU.

HaxonuTh 3HaY€HUs YWCIOBBIX BBIPAXKEHUH; MPUMEHITh Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCICHUSI 3HAYEHUN NPOOHBIX BBIPAXKEHUM, COIEpKaIlIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoauTh OT OAHON (QOPMBI 3aMKMCH YKCENl K ApYyrou (mpeoOpa3oBbIBATH
NECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHHBaTh M YIIOPSA0YMBATH PALlMOHAIBHBIC YUCIIA.

OKpyrasTh yKcia.

BBINONHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHHHA, OLEHKY
3HAYEHUHN YUCIOBBIX BBIPAKECHU.

BBINOIHATH IEUCTBUSA CO CTENEHIMU C HATyPAJIbHBIMU MOKA3aTEISIMU.

[IpruMeHsATP NOpHU3HAKKM  JEIMMOCTH, PA3JIOKEHHE HAa  MHOKHUTENH
HaTypaJbHBIX YHCEIL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3aJa4M, CBA3AHHBIE C OTHOILIECHHEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 3aa4 ¢ YYETOM OTPaHUYECHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb3oBaTh aireOpanyecKyro TEPMUHOJIOTUIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHHI MPHU 3aJaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

BoinmonHsATe  mpeoOpa3oBaHUs  LENOrO  BBIPAXEHUS B MHOTOYJICH
IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITUEM CKOOOK.

BbINOMHAT YMHOKEHME OJHOYIEHA HAa MHOTOYJIEH W MHOTOWJIEHAa Ha
MHOT'OWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCymeCTBIATh PA3JIOKEHUE MHOTOYICHOB HAa MHOXHUTEIN C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraeMblx,
npuMeHeHus1 (OpMYJIT COKPAILIEHHOTO YMHOKEHHUS.

[IpumeHnsaTh TpeoOpa3zoBaHUsT MHOTOWIECHOB JIJISl PELICHUS Pa3IMYHbIX 3a]a4
U3 MaTEMATHUKHU, CMEXKHBIX PEIMETOB, U3 PEATbHON IPAKTHUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypPaJIbHBIMU ITOKA3aTEISIMU IS
npeoOpa3oBaHus BRIPAKCHUI.

Ypasnenua u nepasencmea

Pematp nuHelHblE ypaBHEHHUsI C OJHOU IEPEMEHHOM, IPUMEHSS IpaBUIIaA
Nepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIIBHOMY emy. [IpoBepATs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumeHnsaTh rpaguueckue METO/Abl IMPHU PElICHUH JIMHEWHBIX YpaBHEHUU U
UX CHUCTEM.

[lonGupats mpuMepsl Map 4YHUCEN, SBISIOUIMXCA PEIICHUEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JTUHEHHOrO YpaBHEHHUS C
IBYMSI TIEPEMEHHBIMHU; TOJIB3YSICh TpadUKOM, TTPUBOJAUTH MIPUMEPHI PEIICHUS
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YpaBHEHHUS.

Pemats crucrembl AByX JMHEHWHBIX YPAaBHEHUN C JBYMs IIEPEMEHHBIMM, B
TOM 4HucIie TpahUIecKH.

CocrtaBisaTh W pemiaTh JHUHEHHOE YpPAaBHEHHE WM CHCTEMY JIMHEHHBIX
YPAaBHEHHI MO YCJIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MMOJTYyYECHHBIN pe3yJIbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxxaTb Ha KOOPAWMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHUE
3aJIaHHBIM KOOpJIMHATaM, Jy4d, OTPE3KH, WHTEpPBAJbl, 3alUCHIBATh YHUCJIOBBIC
IPOMEXKYTKHU Ha alre0panveckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPJMHATaM;
CTPOUTH TpaPUKH JTUHEHHBIX (yHKINHA. CTpouTh rpaduk GyHKiuu y =|X|.

OnucelBaTh € TIOMOIIbIO (PYHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PAacCTOSHUE; LIE€HA, KOJWYECTBO, CTOUMOCTH;
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonute 3HaueHre (yHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MPenCcTaBICHUs U aHaIM3a UH(POPMALINH;
U3BJIEKATh U MHTEPIIPETUPOBATh MH(POpMALUIO U3 TPaMKOB pEAIbHBIX POLIECCOB
Y 3aBUCHUMOCTEM.

8 kiacc

Yucna u eéviuucnenusn

Hcrnonbs30BaTh HayaldbHBIE NMPEICTABICHUS O MHOYKECTBE JECHCTBUTEIBHBIX
qucell Il CPAaBHEHUS, OKPYTJICHUs U BBIUYMCIICHUN; N300paxarh JeHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOU IIPSIMOU.

[IpuMeHATh TOHATHE apU(PMETHUECKOrO0 KBAJIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONb3YS NPU HEOOXOJUMOCTH KaJIbKYJSTOP; BBIOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEpKAIUX KBaJgpaTHble KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3anucy OONBIIMX W MaJIbIX YHUCEN C TMOMOUIBIO JI€CSITHYHBIX
npoOeii u creneneit yucna 10.

Anzebpauueckue evipasricenus

[IpuMeHATh TOHSATHE CTENEHM C UEeNbIM I0Ka3aTesieM, BBINOIHATh
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAIIMX CTEIIEHU C LEIbIM MTOKa3aTeJIeM.

BhbInonHATE TOXKIECTBEHHBIE MPEOOpa3OBaHusl pallMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI JEHCTBUI HaJL MHOTOWICHAMH U alireOpandyecKUMHU JPOOsIMH.

PacxitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[TpumensTh MpeoOpa3oBaHusl BBIPAKEHUH AJI pEIIeHUs Pa3IMyHbIX 3ajad
13 MAaTEMaTHKHU, CMEXHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

Ypasnenua u nepasencmea

Pewars nuHENHbIE, KBaApaTHbIE YPABHEHUS U PALMOHAIBHBIE YPABHEHUS,
CBOJISILIUECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTENIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YPaBHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUUuecKUX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JIM YpaBHEHHE UJIM CUCTEMA YPABHEHUI pElIeHUs], €CJIM UMEET, TO CKOJIbKO, U TIp.).
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[TepexoauTh OT clOBeCHOM (OPMYJIMPOBKH 3ajayu K €€ anreOpandecKou
MOJICIA C TIOMOIIBIO COCTAaBJICHUSI YPAaBHECHUSI WJIM CHUCTEMBlI YpPaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHUSA, OLICHKH,

pelIaTh JTMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI; JaBaTh

rpauYecKyr0 HWJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWNA HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

Dynukyuu

[ToHumaTh ¥ KCMONB30BaTh (YHKIIMOHAIBHBIC MOHATHS U SA3BIK (TEPMHHBI,
CUMBOJINUECKHE O0O03HAYCHUS); OMPENCNATh 3HaueHHWe (YHKIMHU 10 3HAYCHUIO
apryMeHTa; ONpeIeATh CBOMCTBA PYHKIIMM 1O €€ rpaduKy.

CtpouThb rpaduku 31eMeHTapHbIX QYHKIMH Buga Y = X2,y = x5,y = Vx,
y=|X|; onmchIBaTH CBOKCTBA YHCIOBOM (DYHKIUH 110 €€ rpadHuKy.

9 kiacc

Yucna u évluucieHus

CpaBHHBATh M yHOPSAOUYUBATH PATMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinmonuate apudmernyeckue JIEUCTBUS C PalMOHAIBHBIMU  UYHWCIAMU,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPHUEMBI, BBINNOJHITH BBIYHACICHUSA C
MppalroOHaIbHBIMU YUCIIAMH.

Haxomute 3HaueHWsi CTENEHEHW C UEJIbIMU IIOKA3aTesIMU U KOPHEH;
BBIUMCJIIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHUCTBUTEIbHBIC YHCJA, BBIMOJHATH HPUKUIKY pe3yJbTara
BBIUMCJICHUH, OLICHKY YHMCJIOBBIX BBIPAKCHUM.

Ypagnenusa u nepasencmea

Pemate nvHElHBbIE W KBAaJpATHBIE YPABHEHHUS, YPAaBHEHUSI, CBOJISIIMECT K
HUM, TIPOCTEHIINE APOOHO-PAIMOHAIBHBIC YPaBHCHHUS.

Pemrate cucTeMsbl NByX JIMHEWMHBIX YpPaBHEHUW C JIBYMs MEPEMEHHBIMUA U
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJIICTCS JIMHCUHBIM.

Pemrate TekcTOBBIC 3adauM  alreOpaMdeCKHM CIOCOOOM C  ITOMOIIIBIO
COCTAaBJIEHUS YPABHEHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IByMS IEPEMEHHBIMU.

IIpoBOAMTE MPOCTENILIE UCCIEA0BAHUS YPABHEHUN U CUCTEM YPABHEHUM, B
TOM YHUCJI€ C MPUMEHEHHEM TpapUIECKUX MPEACTABICHUN (YCTaHABIMBAThH, UMEET
JI1 ypaBHEHUE WM CUCTEMA YPaBHEHHM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHeiHbIE HEPABEHCTBA, KBaAPAaTHbIE HEPABEHCTBA;, H300pa)kaTh
pEIIICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOM, 3allMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMBbl JMHEHMHBIX  HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaTh pEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCJIIOBOM NMPSMOM, 3alUChIBATH PEIIEHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 3a]1a4.

Dyukyuu

Pacno3naBath pyHKIIMY M3yuyeHHBIX BUJIOB. [IoKa3pIBaTh CXeMaTHYECKU
pacrojoKeHNe Ha KOOPAMHATHOM MI0cKoCTH IpadukoB GyHKIMH Buaa: Y = KX,y

=kx + b,y = ax®,y = ax®,y = Vx, y=|Xx| B3aBHCHUMOCTH OT 3HAUCHHUIL
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KO2(P(PHUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (DYHKITUHA.

Ctpouth U M300paxaTb CXEeMATUYECKU TpapUKu KBAIPATUIHBIX (DYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIIUH MO UX Tpadukam.

Pacnio3naBaTh KBajgpaTHuHyI0 GYHKIHIO 110 opMyIie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PUBUKHU, TEOMETPHH.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacrio3naBaTe apuMeTHYECKyl0 M TEOMETPUYECKYIO MPOTPECCUU TMpH
Pa3HbIX CMIOCO0AX 3a/IaHuUs.

BoImonmHAT,  BBIYMCIIEHUS C HKCIHOJIb30BaHHWEM (GopMyl N-TO  dieHa
apu(pMETUIECKON U TeOMETPUUECKOM MPOTrpeccuit, CyMMbI IEPBBIX N UJICHOB.

N300pakaTh YJieHbl MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJIUHATHOMN
IUIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IMOCIEAOBATEILHOCTSIMU, B TOM
YHUCJIE 3a/1a4d U3 PEAIbHOM KM3HU (C UCTIOIB30BAHUEM KAJIbKYIATOPA, HU(PPOBBIX
TEXHOJIOTHH).

10 kace

Yucna u éviuucienus

BrImmonHsATE, coueTass yCTHbIE M THUCHMEHHBIE TMPHUEMBI, apuMeTHUIEeCKUE
JCUCTBHS C pallMOHATBHBIMU YHUCIAMH.

HaxonuTs 3Ha4YeHHWS] YHCIOBBIX BBIPAKEHUH; MPUMEHITh Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUUCICHUSI 3HAYEHUW NPOOHBIX BBIPAKECHHM, COAEPKAIINX
OOBIKHOBEHHBIE U JICCSITUYHBIE APOOH.

[Tepexon ot ogHOM (HOpPMBI 3aITUCH YUCET K APYTroi (TpeoOpa3oBbIBaHNE
JECATUYHOM JPOOU B OOBIKHOBEHHYIO, 0OBIKHOBEHHOMU B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO JIPOOD).

OKpyrJIsTh 4ncaa.

[IpumeHATh TOHSATHE apUPMETHUECKOTO KBAIPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3Ys] MPU HEOOXOAMMOCTH KAJIbKYJSATOP; BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpPATHBIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEH.

BBITIONHSTH IEWCTBHSI CO CTENMEHSIMHU C HATypaIbHBIMH MOKA3aTEIISIMHU.

Pemate mpakTUKO-OPHUEHTHPOBAHHBIE 3aJlayd, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEIMYUH, MPOIECHTAMH, HWHTEPIPETUPOBATDH
pEe3yNbTaThl PEIIeHUs 3a7ad ¢ YY4ETOM OTPAaHUUYEHUH, CBSI3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Ypasnenus u nepagencmea

Pemate nMHElHbIE ypaBHEHUs C OJHOW MEPEMEHHOM, NMPUMEHSS IPABUIIA
nepexo/ia OT UCXOAHOTO YPaBHEHUS K PAaBHOCUIBHOMY €My

Pemars cucremsl IByX JIMHEMHBIX YPaBHEHHW C JBYMs IIEPEMEHHBIMM, B
TOM YHCJIE Tpa(UIECKH.

PemaTe kBaspaTHbIE YpaBHEHUS U PAlIMOHAJIbHBIE YPaBHEHUS, CBOJSIIUECS
K HAM, CUCTEMBI JIBYX YPAaBHEHUU C JBYMS IEPEMEHHBIMH.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHMSI, OLEHKH;
peniaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOM NMEPEMEHHOM U UX CUCTEMBI; 1aBaTh
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rpadUyecKyr0 WIUIIOCTPALMI0 MHOXECTBA pPEIICHUH HEPAaBEHCTBA, CUCTEMBbI
HEPABEHCTB.

Dynkyuu

Pacrio3naBate pyHKIMU HM3ydeHHBIX BUAOB. [loKa3pIBaTh cxeMaTHUECKU
pacrojoXeHne Ha KOOPAMHATHOM TIOCKOCTH IpadukoB QyHKINN BUAA:

y=k,y=kx+b y=ax+bx+cy=ady=ady =vx Y=L B

3aBHCHMOCTH OT 3HaU€HUH KO3(PPHUIIMEHTOB; OMMUCHIBATH CBOMCTBA (DYHKIIHIA.
Apugmemuueckas u ceomempuueckan npozpeccuu
BoImonHAT,  BBIYMCIIEHUS C HKCIOJIb30BaHHEM (GopMyl N-TOo  dieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTPECCHii, CyMMBI IIEPBBIX N UJICHOB.
N300paxaTh ujeHBl MOCIEAOBATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
IUIOCKOCTH.
Pematp 3amauu, cBsI3aHHBIE C YHCIOBBIMU IOCJIEAOBATEIBHOCTSAMHU, B TOM
quCclie 337a4d U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJISTOpa, LU(POBBIX
TEXHOJIOTHH).
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TeMmaTuueckoe nyiaHMpoBaHue yuebHoro kypca (no rogam obyueHus)

7 kaacc (He menee 102 u)

Ha3Banue
pasaeina (TemMbl)
(4HCI10 YacoB)

OcHoBHoOe cofepsKaHue

OcHOBHbBIE BHUABbI JCATCJIbHOCTH oﬁyqaloumxca

Yuciaa u
BBLIYMCJICHUA.

PannonajanHbI
€ Ynciaa

(25 u)

[lonsTue PaLMOHAIIBHOIO

YKClIa. Apudmernaeckne
NeiicTBUS ¢ paliMOHATbHBIMHU
YMCITaMH. CpaBHenue,
YIOpSAOYNBAHUE

palOHAJIbHbIX YU CCII.

CreneHb C  HaTypaJlbHbIM

[1OKa3aTCJICM.

Perrenyie OCHOBHEIX 3a7a4 Ha

poou, MIPOLIEHTHI u3
peaIbHOMN MPAKTUKH.
[Ipr3Haku JIGJIMMOCTH,

pPa30KEHUsI HAa MHOMKHUTEIN
HaTypaJbHBIX YNCEI.

PeannHble 3aBHCHUMOCTH.
[Ipsimas u oOpartHas
[MPONOPLIMOHATIBHOCTH

CucTeMaTH3UPOBATH U 000ramiaTh 3HAHUSI 00 OOBIKHOBCHHBIX U JACCATUYHBIX TPOOSX.

CpaBHUBATL M YHNOPS/I0UMBATHL [po0HM, mpeoOpa3oBbiBas MpPU HEOOXOAUMOCTH
NEeCSITHYHBIC APOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTU B

0ECKOHEUHYIO JIECATUUHYIO APOOb.

I[IpuMeHsITH pa3HooOpa3Hbie COCOObI U NMPUEMBI BbIYMCJIEHHUSI 3HAYEHUI IPOOHBIX
BbIPpAKEHUH, COJEpXKalIMX OOBIKHOBEHHBIE U JIECATUYHBIE JpOOU: 3aMEHSTh TIPH
HEOOXOIUMOCTH JIECATHUHYIO JpOoOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JI€CATUYHOM,
dbopwme, yao0HOM ISt
peoOpa3oBbIBATH IPOOHBIC BHIPAKECHHS HA YMHOXKEHUE U JIEJICHUE JIECATUYHBIX ApoOeit

[IPUBOJUTh  BBIPAXKEHUE K Hauboee BBIYMCIICHH,

K JIEMCTBUAM C 1LIEIBIMHU YUCIIAMH.

[IpuBOAMTH YNC/I0BbIE U OYKBEHHbIE PUMEPBI CTETICHH C HATYPAJIbHBIM MTOKa3aTeNeM,
OOBSICHSISI 3HAYEHHS] OCHOBAaHHUS CTETMEHHM W TOKa3aTells CTEeNEeHH, HaXOAWThb 3HAYCHUS
creneHel Buaa " (2 — 000¢e parMoHaIBLHOE YKCII0, N — HATYPaIbHOE YHCIIO).

IMoHuMAaTh CMBICH 3aIIMCH OOJBIINX YHCEIT C ITOMOIIBIO JECATHYHBIX }113066171 U CTEIICHEH
qucia 10, NPUMEHATDb UX B PECATIBHBIX CUTyallUAX.

HpI/IMeHﬂTb MMPU3HAKH ACTITUMOCTH, PA3JIOKCHNA HAa MHOKHUTCIIN HATYPAJIbHBIX YHUCCII.

PemaTth 3a1a4M Ha 9acTH, IPOIEHTHI, MPOTIOPIMH, HA HAXOXKJIEHUE IPOOH (ITPOIIEHTa) OT
BEJIMYMHBI W BEJIMYMHBI 10 €€ napobu (mporeHTy), apodu (mporeHTa), KOTOPBIH
COCTaBJIAET OJIHA BeJIMUKMHA OT Apyroi. IlpuBoanTh, pa3doupaTh, OLEHNBATH Pa3JINYHbIC
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pELICHU, 3allCU PEILICHUI TEKCTOBBIX 3a/Ja4.

PacniozHaBaTh U 00BSICHATH, ONUPASCh HA ONPEAEIEHUS, IPSAMO IIPONOPLUOHAIBHBIE U
00paTHO MPONOPLHUOHATIBHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMYU; NPUBOJAUTH NMPHMeEPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpPA, U3 JPYTrUx y4eOHBIX MIPEIMETOB.

PemiaTh TpaKTUKO-OPHEHTHUPOBAHHbBIC 3a/aud Ha JpPOOH, MPOLEHTHI, MNPIMYI0 H
00paTHYIO MPOMOPLUOHATEHOCTH, TPOIOPIIUU

Auredpanyeckn
€ BbIpaKeHHUsl

(27 v)

bykBeHHBIE BBIPAKCHMUS.
Ilepemennble.  JlomycTumeie
3HAYCHUS MEPEMEHHBIX.
DopmyJIbL.

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPAKECHUH,
CKOOOK u

pacKpbITHE
MIpUBEICHUE
OJIOOHBIX CJIaraeMBbIX.

CBoiicTBa CTCIICHU C

HATYpaJIbHbIM IIOKA3aTCJICM.

MHOIrO4JICHBI. Crnoxenue,
BBIYMTAHUE, YMHOKEHUE
MHOTOYJICHOB. DopmyIibl
COKPAILIEHHOIO  YMHOXEHHS.

PazioxeHrne MHOTOWIEHOB HA
MHOXHUTCIIN

Osaagers anreOpandyeckoil TEpPMUHOJIOTUEN U CUMBOJIMKOM, MPUMEHSTH €€ B IIpoliecce
OCBOCHMSI yU€OHOI0 MaTepuana.

Haxoauth 3HaueHus OYyKBEHHBIX BBIPAKECHHM TMpU 3aJaHHBIX 3HAYEHUAX OYKB;
BBITIOJIHSITH BBIUMUCIICHUS IO (hOpMYyIIam.

BbIoJIHATH HpeO6pa3OBaHI/I$I HCJIOTO BBIPpAXKCHUSA B MHOTOYJICH IMPUBCACHUCM

0/I00HBIX CJIaraéMblX, paCKphITHEM CKOOOK.

BbINOJHATL YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
NpUMeHSITh (OPMYIIBI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyuiecTBAATH Pa3I0KEHNE MHOTOWICHOB HA MHOXHUTEH MyTEM BBIHECEHHUS 32 CKOOKHU
o011ero bopMyIbl bopmyn

COKPAILLEHHOIO YMHOXKEHUS.

MHOXHUTEIIA, MMPUMCHCHUA pasHoOCTU KBaaApaTos,

HpI/IMerITL Hp606p330BaHI/IC MHOT'OWICHOB I PCIICHHUA pa3JIMYHBIX 3aJad U3
MAaTECMAaTUKH, CMCKHBIX MIPEIMETOB, U3 peanLHoﬁ IMPAKTHUKH.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATHKHU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHEHHE, IpaBuia
npeoOpa3oBaHusl ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JIuneiliHoe  ypaBHEHuHE c
OJHON NEPEMEHHOM, pelIeHre
JTMHEMHBIX YpaBHEHHUI.
Pemrenne 3amad ¢ MOMOLIBIO

YpaBHEHUM.

JluneliHoe  ypaBHeHHE ¢

JABYMSA TCPECMCHHBIMU U €TI0

rpapuk.  Cucrema  JIBYX
JIMHENHBIX  yYpaBHEHUM €
TIBYMSI MIEPEMEHHBIMH.

Pemienue cucteM ypaBHEHUUH
CcIocOOOM  IIOJCTAHOBKU U
CIIOCOOOM CJIOKEHUS

PemiaTe MHENHHOE YypaBHEHHE C OJTHOM IIEPEMEHHOM, MPUMEHsAs NpPaBuJia repexoja or
MCXO/IHOTO YpaBHEHHMs K paBHOCHIbHOMY eMmy Oojee mnpoctoro Buia. IIpoBepsiTs,
SBJIICTCS I KOHKPETHOE YHMCIIO KOPHEM YPAaBHEHHS.

ITonOupars nmpuMepsl nap 4Mces, SBISIOLMXCS PELICHUEM JMHEWMHOIO YpPaBHEHUS C
nByMsi TnepeMeHHbIMU. CTpPOMTH B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHUS C JBYMS IE€PEMEHHBIMH; MOJb3YSICh TpapuKoOM, NPUBOAUTH HMPUMeEPHI
pellIeHUs] ypaBHEHUS.

Haxoauth pemeHue CUCTEMBI ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMMU.

CocTaBisdTh H pemiatb YpaBHCHUC WM CUCTEMY ypaBHeHI/Iﬁ o YyCJOBHUIO 3aJadvu,
HHTCPIIPCTHUPOBATL B COOTBCTCTBHH C KOHTCKCTOM 3a/la4un HOHy‘ICHHHﬁ pe3yibTar

KoopauHars! u
rpaguxu.

Koopaunara TOYKH Ha

IPSIMO. Yucnossie

MPOMEXYTKH. Paccrosinue

MN300paxkarh Ha KOOpIMHATHOW TMpPSMOM TOYKH, COOTBETCTBYIOIINE

KOoOpJAuHaTaM, JIyud, OTPEC3KH, MHTCPBAJIbI; 3alIMCbIBATh UX Ha anre6pa1/1quK0M SI3BIKE.

3aJaHHBIM
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DOyukuuu (24 v)

MEXKITY
KOOPJMHATHOM MPSIMOHA.

ABYyMs TOYKaMH

[IpssMoyronbHas cucrema
KOOPAMHAT HAa IUIOCKOCTH.
[ Ipumepsl rpauKoB,
3aJlaHHBIX bopmynamu.

UteHue rpaduKoB peanabHBIX
3aBHCUMOCTEH.

[lonstue Qynkuuu. ['paduk

GbyHKIIH. CBolicTBa
(GyHKIHH. Jluneitnas
GbyHKIHSA. [Toctpoenue

rpadyka TUHEHHON (YHKIUH.
['paduk Gyukimu y = [X|.

OTMeyaTh B KOOPAMHATHON IMJIOCKOCTH TOYKH IO 33/JIaHHBIM KOOpPJIWUHATAM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3aJlaHHBIX (OpMyJIlaMH, B TOM YHUCIIE C MOMOIIBIO
U (PPOBBIX J1A0OPATOPHIA.

[IpumeHsiTh, HM3y4YaTh NpPeHMYILeCTBA, MHTEPNPETUPOBATH TpaduvecKuil crnocod
[Ipe/ICTAaBICHUS U aHAIN3a Pa3HOOOPa3HON KU3HEHHOU HH(OpMaLIUK.

OcBauBaTh IOHATHE Q)YHKHI/II/I, OBJIAJICBATH Q)YHKHHOHaHLHOﬁ TepMHHOHOFHCﬁ.

PacnosnaBath auHelHy0 QyHKIH0 Y = KX + b, onuchIBaTh €€ CBOMCTBA B 3aBUCUMOCTH
oT 3HaueHuit Koadduirento K u b.

Crpourth rpadukm juHelHOW (yHKUUH, QyHKIMUY = [X|.

Hcnoab3oBath Hu(pPoOBbIe pecypebl Al MOCTPOCHUS TPaPuKOB GYHKIUN U HU3ydeHUS
x cBOMCTB. [IpMBOIUTE MpHMeEphl JTUHEHHBIX 3aBUCUMOCTEN B pealIbHBIX MpOoLEeccax U
SIBIICHUSTX

IloBTOpPEHME M
00oomenue (6 1)

[ToBTOpEeHME OCHOBHBIX
MOHATHI U METOAOB Kypca 7
Kiacca, 0000IIeHrEe 3HAHU I

Bbi0Ouparh, NPUMEHATH OLEHMBATH CIIOCOOBI

peoOpa3oBaHuil BBIPAKEHUMH, pEIIeHUs] ypaBHEHUH.

CpaBHCHHUA YHCCII, BBILII/ICJ'IGHI/II\/‘I,

OcymecTBIATh CAMOKOHTPOJIb BBIIIOJHAEMBIX JEHCTBUI U CaMOIIPOBEPKY pe3yibTara
BBIUMCIICHUH, TPeoOpa3oBaHui, TOCTPOCHUH.

PemaTep 3a1a4mM 13 peanbHON KU3HH, IPUMEHATh MaTeMaTHYeCKUe 3HAHUS IS
penieHus 3a1a4d u3 Ipyrux NpeaIMeToB.

Pemiath TEeKCTOBBIE 3ajla4ui, CpPABHUBATD, Bblﬁl/lpaTb Cnocoobl pemiCHuA 3a1a49n
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8 kiacc (He meHee 102 u)

HasBanmue
pa3neJa (TeMbl)

Kypca (4ucjio

OcHOBHOe coep:kaHue

OcHOBHBIE BBl 1€ATEJbHOCTH 00Yy4arouuxcs

4acoB)
Uuciaa n [Keagparupiii  xopeHb — u3 |[@OPMYJIHMPOBATH ONpeNeIeHHe KBAJAPaTHOIO KOPHS W3 4HCIa, apupMETHUYECKOrO
BbIYUCJIECHHS. qrcia. [Tonsitue 00 [KBaJpaTHOIO KOPHSI.
KBaaparubie UpPALMOHAILHOM quce.
IpUMEHSITH OIEPALUIO U3BICUEHHs KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IIPH
KOpPHH JlecATUUHBIE  TPUOIMKEHUS
HEOOXOUMOCTH KAJIBKYJIATOP.
(15 MppaLMOHAIbHEIX qucen.
q .
JlericTBUTEIIbHBIC THCIA. | OyenuBaTh KBaIPaTHBIE KOPHH LEIBIMU YHCIAMH U JIECATHIHBIMU JPOOSIMH.

CpaBHeHHE JEHCTBUTEIHHBIX
YHUCEL. Apudpmernueckuii

KBaJPATHBIN KOPEHB.

= a
apudMeTHIecKux
KOpHEH.
YHCIIOBBIX
CoJIeprKalInX
KBaJIpaTHbIE KOPHU

VpaBHeHWE BHIA X’
CaoiicTBa
KBaJpaTHBIX
[IpeoOpa3oBanue
BBIPAKCHMUI,

CpaBHUBATH U YHOPS/A0YMBAThH PAllMOHAIILHBIE U UPPALlOHATIbHBIC YHCIIa, 3alMCaHHbIE
C TIOMOIIBIO KBAIPaTHBIX KOPHEH.

Hccie1oBaTh ypaBHEHHE X2 = @, HAXOAUTh TOUHbIE U TIPHOIMKEHHBIE KOPHU TpH a > 0.

HUccaenoBarh CBOMCTBA KBaAPATHBIX KOpHeﬁ, MMPOBOJsI YHUCJIOBBIC SKCIICPUMCHTHI C
HCIIOJIb30BAHUCM KAJILKYJIATOPA (KOMHBIOTCpa).

Jloka3bIBaTh CBOMCTBA apu(pMETUYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX IS
npeoOpa3oBaHus BBIPAKEHHIH.

BepinoiHsATL mpeo0pa3oBaHMsA  BBIPAXKEHUM, COAEPKANMX KBAJPATHBIE KOPHHU.

BBIpa)KaTL MNEPCMCHHBIC U3 TCOMCTPUUCCKHUX U (I)I/IBI/I‘-ICCKI/IX (I)OpMyJ'I.

BoIuuc/siTh 3HAYEHHUS BRIPAXKCHUN, COICPIKAIINX KBAJAPATHBIC KOPHU, UCIIONIB3YS PU
HEO0OXOIUMOCTH KaJbKYIATOP.
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Hcnmob30BaTh B XOJC pCIICHHUA 3aaa4 3JICMCHTAPHBIC ITPCACTABJIICHN A, CBA3aHHLIC C
l'IpI/I6J'II/I}KéHHBIMI/I 3HAYCHUSAMU BCIIMYHH.

3HAKOMHUTBHCS C HCTOpHeﬁ pa3sBUTHA MAaTEMATUKU

Yuciaa u | Crenenpb c uenbiv [@OpMYJIHPOBATH ONPe/iesieHHe CTENEHH C IIENbIM [0Ka3aTeNeM.
BLIYMCJICHHS. OKa3aTeNeM.
Crenenn IpeacTaBJasATh 3aMCh GONBIIMX U MAJIBIX YUCE B CTAHIAPTHOM BHJIE.
CranjapTHas 3alluCh YUCIIa.
. — CpaBHHBATH YKCIIA ¥ BEIMYUHBIL, 3aIIMCAHHBIE C UCTIOJb30BanueM crenenu 10.
HoKA3ATedeM Pasmepbl 00BEKTOB -
okpyxaiomero  mupa (o ACTOIB30BATE 3AMNUCH HHCEN B CTARIAPTHOM BHIE JULT BEIPDKCHIT PasMepoB 00BEKTOB,
(7 v) SleMeHTapHbIX  uacTuy o [VIHTCABHOCTH MPOLICCCOB B OKPYAIOIIEM MHPC.
KOCMIIECKNX OOBEKTOB), |PopmMyMpoBaTh, 3aNHCHLIBATE B CHMBOJHYECKOH (oOpMe U HJLIIOCTPHPOBATH
JUTMTCIBHOCTD HPOLCCCOB B Iy ymepaMu CBOMCTBA CTENEHH C LETBIM MOKA3aTENEM.
OKPYKAIOIEM MHPE.
I[IpumeHsTH cBOMiCcTBA CTENEHU )i MpeoOpa30BaHUs BbIPAKEHUH, COIEPXKALUX CTEEHU
CrolicTBa CTENICHM C IEMBIM |, i1yt rrokasaTesIeM.
rokasaresem
BbINOJIHATE AECTBHS C YMCIIAMHM, 3alIMCAHHBIMA B CTAHIAPTHOM BHIE (YMHOKEHHE,
JlelieHre, BO3BEICHUE B CTENICHb)
Aaredpanveckne |KBajpaTHbIi TpéxwieH. [Pacmo3HaBaTh KBaJPaTHBINA TPEXUIEH, YCTAHABINBATH BO3MOKHOCTD €TI0 PA3NIOKEHHUs Ha
BLIPAKEH NS, Paznoxenne KBAJPATHOTO |[MHOMKHUTEIIH.
TPEXUIIEHA HA MHOKHMTENH
KBaapaTHblii PackyiaibiBaTh HA MHOMKHTEIM KBAJPATHBIA TPEXWIEH C HEOTPUIIATEIbHBIM
TPEXUIIeH NIUCKPUMUHAHTOM
(59)
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Adaredopandeckn |AnreOpanueckas IpoOb. (3amHMChIBATH AITeOpanvecKue BEIPAKEHUSI.
€ BbIpaKeHHSI. JlonycTumblie 3HAYCHHUS
Haxoauthb 001acTh onpeneneHus parioOHAIbHOTO BEIPAKCHHS.
MEePEMEHHBIX, BXOAAINIMX B
AJiredpanyecka 6 CCKIIe o
i APOGH QITCOPANTICCKUC  BBIDOKCHUSA. 'BriyjoiusiTh 4MCIOBBIE MOJICTAHOBKY ¥ BBIYMCIATHL 3HAUYCHUE APOOM, B TOM YHUCIE C
OCHOBHOE CBOHCTBO |16 nompi0 KaTbKYIATOPA.
(15 u) AnreOpandecKoi IpooH.
CoxkparieHue apooei. @opMyJIMPOBATh OCHOBHOE CBOWCTBO alreOpandeckoi ApoOW W MPUMEHSTh €ro Jis
peoOpa3oBanus JpooOeil.
CroxxeHue, BBIUHMTAHUE,
YMHOKEHHE u nenenye |[BBINOJIHATH JeficTBUSA C anredpanueckuMu apoosamu. [Ipumenars npeodpasoBaHus
aﬂre6paﬂqec]{ﬂx ﬂpoﬁeﬁ- BI)Ipa)KeHI/Iﬁ JUIsL peIICHMA 3aJ1a4.
[IpeoOpa3zoBaHKEe BBIPAKECHUH,
Boipaxath nepemennble u3 Gopmyn (PpU3NUECKUX, TEOMETPHUECKUX, OMUCHIBAIOIINX
coJIepXKaIIuX ajareOpandyecKue
OBITOBBIC CUTYAIIHH)
npoou
YpaBHeHust KBanpaTtHoe ypaBHeHHE. |Pacmo3dHaBaTh KBaJIpaTHBIC YPABHCHHUS.
HemnomHoe KBaJ[paTHOE 3 .
. . [3amuceIBaTL (opMyJy KOpHEH KBaJpaTHOrO ABHEHUS, pelaTh KBaJApPaTHbIE
1 HEPABCHCTBA ypaBHeHue. PopMyna KopHei (hopmyary p Ap M > P Ap
aBHEHMs — TIOJIHBIE U HEIOJIHEIE.
KBajnpatHbre KBaJIPATHOTO YpaBHEHHUS. My
YPABHEHHUS . .
Teopema Buera. [IpoBoauTH NMpocTeiilue uccjie0BAHNS KBAJPATHBIX ypaBHEHUH.
(15 ) Pemenue aBHEHMUI o
yp > |PemiaTh ypaBHeHMs, CBOJISAIINECS K KBaJIPATHBIM, C IMTOMOIILIO TTPEOOpa3OBaHUN U
CBOJSIIIMXCS K KBAJPATHBIM. 3o\ renoif riepeMeHHOi.
[Tpocreiimme IpoOHO-

palrOHAJIbHBIC YPABHCHUA.

Penrenne TEKCTOBEIX 3a7a4 C
ITOMOIIIBIO KBallpaTHBIX

YpaBHEHUU

Habarogats W aHAIM3UPOBATBL CBSI3b  MEXKAY KOpPHAMH U KO3(pUIMEHTaMU

KBaJ[paTHOT'O YPaBHEHUS.

®opmyamnpoBatrh TeopeMy Buera, a Taxxke oOpaTHYIO TeopeMy, NPUMEHSTh  OTU

TCOPEMbI IJId PCIICHUSA 3ada4.

PemaTh TeKCTOBBIE 3a/auyH ajireOpanuecKuM CIOCOOOM: MEPEeXOJUTh OT CIIOBECHOM
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(bopMyYITMPOBKH yCIOBUS 33Jau K adredpandeckoil MOAEIH IMyTEM COCTABICHHS
YpaBHEHHUS;, pelllaTh COCTABICHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3YIIbTaT.

3HAKOMHTBCSI ¢ HCTOPHE Pa3BUTHSI alTeOpbI

YpaBHeHMsI

U  HepaBeHCTBA.
CucremMbl

YPaBHEHUi

(13 u)

JInneiinoe

IBYMSI
rpaduK, MpPUMEPHl PEIICHHS

ypaBHEHUE
MIepEeMEHHbBIMH,

C
€ro

YpPaBHEHUH B LIEJIBIX YHCIIAX.

Pemenne CUCTEM

JBYX

TMHEHHBIX C

IBYMSI
[Ipumepsl pelIeHHusT CHUCTEM
c

YpaBHEHUI
IIEPEMEHHBIMH.

HEJIMHEHHBIX YpPaBHEHUU
IBYMsI IIEPEMEHHBIMU.

['paduueckas MHTEpHpeTaLUs

ypaBHEHUS c JIBYMSI
[EPEMEHHBIMU U CHUCTEM
YpaBHEHU I c JBYMsI
[MEpPEMEHHBIMU.

Penrenne TEKCTOBEIX 3a7a4 C
[MOMOUIBIO CUCTEM YPaBHEHUH

Pacno3HaBaTh JIMHEVHbBIC YPABHEHUS C IBYMs [IEPEMEHHBIMU.
Crpoutb rpapuKky JMHEWHBIX YPAaBHEHUH, B TOM YHCJIE UCNIOJb3Ys HH(POBbIE pecypchl.
PasiimuaTe napasuiesbHbIE U IIEPECEKAIOIINECS MIPSMBIE 10 UX YPABHEHUSM.

Pemiats cuctemsl ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYyMs IICPCMCHHBIMU HOHCTaHOBKOﬁ n
CJIOZKCHHUECM.

Pemiate npocreinime CUCTEMBI, B KOTOPBIX OJJHO U3 YPABHEHUH HE SIBJIAECTCS JTUHEHHBIM.

IIpuBoauts rpaduyeckyro c

[NEPCMCHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMHU.

HHTEPNPeTAUMIO DELIECHUS ypaBHEHUS

JBYMsI

PemaTh TeKCTOBBIE 3aa49H aHF€6paI/I‘IeCKI/IM crmocobom
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YpaBHeHusi u |HucinoBble HepaBeHCTBa M uX [(POpPMYJMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh HMX Ha
HepaBeHCTBA. CBOMCTBA. KOOPJMHATHOH MPSIMOH, JOKA3BIBATH aJIreOpanyuecKu.
Hepasencrsa . .
(12 ) HepaBeHCcTBO c onHoY |IIpuMeHSITH CBOWCTBA HEPABCHCTB B XO/IC PEIICHUS 3a/1a4.
[MepEMEHHOM. JIuneiinbie . . .
HePABCHCTEA . P Pemiath nuHEHHBIC HeupaBeHCTlsa C OJHOH NEpeMEeHHOH, H300paxarh pelieHne
EpEMEHHOH H HX DOIICHEC. HEpaBEHCTBA HA YUCIIOBOW MPSIMOI.
Crcrempr JIMHEHHBIX |PeyaTh cHcTeMbl IMHEHHBIX HEPABEHCTB, M300pakaTh PEllleHHE CHCTEMbl HEPABEHCTB Ha
HEPaBEHCTB c OJIHOH |qyreoBoit TpsiMOi
MEPEMEHHOHN 1 UX PEIICHHE.
M300pakeHne pemieHus
JTMHEWHOTO HEPABEHCTBA U WX
CHUCTEM Ha YUCIIOBOU MPSIMOK
DyHKINH. [lonstue ¢ynkuuu. O6nacts [McnmoJib30BaTh (YHKIMOHATHHYIO TEPMHUHOJIOTHIO M CMMBOJIHMKY.
OcHOBHbIE OTpeAeNieHUs] U MHOXECTBO [BbIUMCASITh 3HAYeHUs: (QYHKIMHA, 3adaHHBIX QopmynamMu (TIpU HEOOXOIUMOCTH
3HaueHUi (QyHKUMU. CrocoObl [MCTONB30BaTh KAIBKYIISATOP); COCTABIATH TA0IMIbI 3HAYeHUH () YHKIINH.
[TOHSITHS 3ajaHus (DYHKIIHH.
(5 4) CrpouTthb 110 ToukaMm rpapukmn GyHKIUH.

['papux  ¢yHkuuun. CroiicTBa
(GbyHKIMH, UX OTOOpaKeHHE Ha

rpaduke

OnuckiBaTh cBOMCTBA (YHKIIMU Ha OCHOBE €€ rpauecKoro npecTaBiIeHus.
Hcnosb30BaTh (YHKIMOHATBHYIO TEPMUHOJOTHI0 M CHMBOJIMKY.

HccaenoBarh mpuMepbl TpaQUKOB, OTPAKAIOUIMX peaJbHbIC MPOLECCHl U SBICHHUS.
IIpuBOAMTHL NPUMeEPBI IPOLIECCOB U SIBJICHNN € 3aJaHHBIMH CBOMCTBaMHU.

Hcnonb30BaTh KOMIBbIOTEPHBbIE MPOrpaMMbl I IOCTPOEHUs rpaduKkoB GHyHKIUI

1 U3YYECHUS UX CBOMCTB
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DyHKIUH. UreHue u nocrpoenngHaxoquTh ¢ MOMOMIbIO rpaduKa QYHKIUY 3HAYEHHE OJHOU M3 PaCCMaTPUBAEMBIX
rpagukoB (GyHKuuiA. [IpUMEphIBETMYNH 110 3HAYECHHIO IPYTO.
UmuciioBbIEe .
rpauKoB byHKIHH, .
B HECIIOKHBIX CITyJasx BhIPAKATh (OPMYJIOH 3aBHCHMOCTD MEK/Ty BETMINHAMH.
OTPaKAOIIHX peasbHbIe
GyHKun
©u) [IPOLICCCBI. OnuchIBATH XapaKTep U3MEHEHHs OJIHOW BEIUYMHBI B 3aBUCHMOCTH OT M3MCHEHUSI
q 3
Oif.
DyHKIHH, onmceiBaouel PV
[IPAMYI0 U 00paTHYIOpacro3HaBaTh BHIbI M3ydaeMbIX QyHKIui. [I0Ka3bIBATL CXeMATHYECKH MIOJI0KEHUE Ha
[IPOLOPLHOHATIBHBIC KOOPAMHATHOI MI0cKoCTH rpadukoB GyHKImMi Buga: Yy = X%,y =x3,y = X, y =|x|.
3aBUCUMOCTH, WX Tpaduku.
umnep6ona. M Cnob30BaTh HKIMOHAJIbHO-TPaUyYecKHe  NPEACTABJIEHHS Ui PEIICHUS U
p
MCCIIEI0BaHMsl YPaBHEHHUHI U CHCTEM YPaBHEHUIA.
paduk  dyskmun y = X2
@dynxman Y = X2, y = x5, y = |[IppMeHaTs uudposbie pecypesl 1ist I0CTpOeHus rpagukos GyHKImi
X, Yy = [x|; rpaduueckoe
peleHue  ypaBHEHUU u
CHUCTEM ypaBHEHUU
IMoBTopenne  u |[loBTOpEHNME OCHOBHBIX |BbIOMpATh, NPHMEHSITH, ONEHHMBATH CHOCOOBI CPAaBHEHHs YKCEN, BHIYUCIICHWH,

o0o6menue (6 1)

MOHATUI U METOJIOB KYypcoB 7
n 8 xiaccoB, 0000IeHHE
3HaAaHWH

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUH.

OcyuiecTBJIATh CAMOKOHTPOJIb BBIIOJIHAEMBIX IEHCTBUI U CAMOIIPOBEPKY pe3yibTaTa
BBIYUCIICHUH, TpeoOpa3oBaHuil, MOCTPOSCHH.

Pemiate 3agaumM M3 peajbHOM KM3HHU, IPUMEHATh MaTEMaTUYECKUE 3HAHUSA IS
penieHus 3a/1a4d U3 Apyrux npeaIMeToB.

PemaTth TeKCTOBbIE 3aJda4M, CPaBHUBATh, Bblﬁl/lpaTb crnocoobI peuiCHud 3a1a4n
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9 kiacc (He meHnee 102 )

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe cofepsKkaHue

OCcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqaloumxca

4ac0B)
Umncia u PannonansHble yrcina, |[Pa3BUBaTh MNpeACTABJEHHS O UHCIAX: OT MHOXKECTBAa HATYpPaJbHBIX YHCEN [0
BbIYHMCJICHHS. UppanroHaIbHbIC quciia, [MHOXKECTBA JICHCTBUTEIILHBIX YUCEIL.
JlelicTBUTE/IbHBIE [KOHEUYHBIE K OECKOHEYHbIE .
O3HAKOMHUTBCSI C BO3MOXKHOCTBIO MPEACTABICHHUS JEHCTBUTENBHOTO YHCIA Kak
qucIa NECATUYHBIE JPOOH.

(ChY)

MHOKECTBO HCﬁCTBHTGHBHBIX

JUCCII; HeﬁCTBI/ITeHBHBIe
quciia KakK OCCKOHEUHBIE
JACCATHYHBIC ,Z[p06I/I. BzauMuo
OJHO3HAYHOC COOTBCTCTBHC
MCKIOY MHOXXECTBOM
I[GI\/JICTBI/ITGJ'II)HI)IX YHUCCJI n
MHOXCECTBOM TOYCK

KOOPJIMHATHOW IIPSIMOIA.

CpaBHEHHE JEHCTBUTEIbHBIX

qucen, apudmernyeckue

ENCTBUS C NEUCTBUTEILHBIMU

YHCIIaMU.
[TpubmmxEénHoe 3HAYCHHE
BEJIMYMHBI, TOYHOCTb
PUOIINKECHUS.

OCCKOHEYHOM  JECATHYHOW  JIpoOM, NPHUMEHSITb  JICCATHYHBIE  MPUOIMKCHUS

palMOHAIBHBIX U UPPALUOHAIBHBIX YUCETL.
N300paxaTh AeiICTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM MPSIMOM.
3anucbiBaTh, CPABHUBATH U YNOPSA0YUBATH JCHCTBUTEIBHBIE YHCTIA.
BbINOJHATH, cOYETask YCTHHIE U TUCbMEHHBIE TPUEMBI,
apudpmernyeckre AeCTBUSA C pPALMOHAIBHBIMU YHUCJIAMU;

HAaX0AuThb 3HA4YCHHUA

CTENEHEH C LEIbIMM II0KAa3aTeIsIMU WM KOpPHEH; BBIYHUCJIAATH 3HAYCHUS
BBIPAKCHUI.

YHCJIOBBIX

HOJIy‘II/ITb NMpeacTaBJaeHue O 3HAYMMOCTH )IefICTBHTeHBHBIX YHCCJI B HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

AHaJII/I3]/lp0BaTI) M J1eJaTb BbIBOAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I HeﬁCTBHTeHBHOFO qHucia
IIpHU pCIICHUU 3a/1a4.

OKpyrasaTh AeCTBUTEIbHBIE YHCIIA, BHIMOJHATH NMPUKUAKY pPe3yabTaTa BEIYUCICHUN,
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Oxkpyrnenue uncen. [Ipukuaka

OLIEHKY 3HAYCHUI YHCIOBBIX BBIPAXKCHUM.

1 OLEHKa pe3ynbTaToB .
. 3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATHKU

BBIYMCIICHU
YpaBHeHus JIuneiinoe ypaBHeHuE. (OcBanBaTh, 3alIOMUHATL M NPHMEHATh rpaduyeckne MeTOAbI MPU PEIICHUU

Pemenue YPaBHEHMM, [ypaBHCHUH, HEPABCHCTB U UX CHCTEM.
¢ oaHoH CBOJIAIIMXCS K TUHECUHBIM.

Pacno3zHaBathb 11ebie U IpOOHBIE ypaBHEHUSI.
TEPEMEHHOM KsanpatHoe YpaBHEHHE. .
. ([PemaTrh JiMHeliHbIe M KBaJApaTHbIe YPABHEHUS, YPAaBHEHHUS, CBOIALLINECS K HUM,

(14 u) Pemenne YPaBHEHHUI,

CBOJAIIMXCS K KBaJIpaTHBIM.
bukBagpaTHbIE ypaBHEHUS.

[IpumMepsl pelIeHus
ypaBHEHU I TpeTben 51
4ETBEPTOU cTeneHen

Pa3JI0KCHUECM Ha MHOKUTCIIN.

Pemenne  apoOHO-
palMOHABHBIX YPaBHEHUH.

Pemenrie TEKCTOBBIX 3aja4

aﬂre6paI/I‘-ICCKI/IM METOJ0OM

npocTeiine ApoOHO-paliOHAIbHBIE YPABHEHUS.

HpezmaraTL BO3MOJKHEIE CIIOCOOBI peicHusA TCKCTOBBIX 3ajia4, 06cymaTb HX H
peliaTb TCKCTOBBIC 3aa4ld pa3HbIMU croco0aMu.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS MaTEMaTUKU
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OJTHOM IIEPEMEHHOM M HX
peLICHHE.

JIMHENHBIX
OJHOH

Cucrtembl
HEpPaBEHCTB c
[IEPEMEHHON U UX pELICHUE.

KBanpartHbsie HEpaBEeHCTBA M

Cucrembl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATHh NPUEMBI PEIICHUS CUCTEMBI JBYX JMHEMHBIX YpaBHEHHI C
YPaBHeHHUit TIBYMsI JByMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHMM, B KOTOPBIX OJTHO YPaBHEHHE
(14 u) MEPEMEHHBIMH U €ro rpaduK. [HE SBISETCS JIMHEHHBIM.
Cucrema 1Byx  JuHelHbIX [Mcnmonb3oBaTh  (QyHKIMOHAIBHO-TpaUUECKUEe NPEACTABICHUA [yl PpelleHdusl W
YpaBHEHUN c JIBYMS [MCCIE€AOBAHUSA YPAaBHEHUU U CUCTEM.
[IEPEMEHHBIMU U €€ PELICHUE. 5
AHATU3NPOBATH TEKCTHI 32124, peliaTh UX aareOpandyeckuM CrocoOOM: Iepexo
Pemenne CUCTEM JBYX P Aat, p p pexoauTe
o OT CIJIOBECHOW (DOPMYIMPOBKH YCIOBHSA 33Ja4d K alreOpandeckod MOJAeTH IyTEM
YPaBHEHUH, OJHO U3 KOTOPBIX (opmymp y A P Ac TyTe
. .. |[COCTaBJIEHUSI CUCTEMBI aBHEHUIl; pemIaTh COCTaBJICHH CUCTEM BHEHU;
JIMHEHOE, a Ipyroe — BTOPOI M > P yro Y YPaBHCHHUIL
HHTEPIPETUPOBATH PE3YJIbTAT.
CTEIICHMU. pripeTup pesy
r 3HAKOMMTBCS C HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
paduueckast HHTEpIpeTaLHs
CHUCTEMBI ypaBHEHUI c
IBYyMSI IIEPEMEHHBIMH.
PemieHne TEKCTOBBIX  3a7ad
anredpandeckuM crocoOoM.
HepaBencTBa HucnoBesle HepaBeHCTBa U UX HuWTaTh, 3anMchbIBaATh, MOHUMATh, MHTEPNPETHPOBATH HEPAaBEHCTBA; HMCIOJIb30BaTh
16 u) CBOMCTBA. CUMBOJIMKY ¥ TEPMHHOJOTHIO. BbINOJHATHL  mpeoOpa3oBaHUs  HEPABEHCTB,
. MCI0JIb30BaTh Ui MpeoOpa3oBaHUsl CBOMCTBA YHCIOBBIX HepaBeHCTB. Pacmo3HaBaTth
JInHEeliHbIE HEpaBEeHCTBA C

MMHEHHBIE U KBaaApaTHBIC HCPABCHCTBA. Pemath IUHEHHEIC HCpPaBCHCTBA, CHUCTCMBIL
MMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIINUX KBAAPATHOC HEPABCHCTBO, U
peliaTh UX; OGCY)KIlaTb TOJIYUYCHHBIC PCIICHHA.

N300paxaTh pellecHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOW MPSMOM,
BANMMCHIBATH PEIICHNE C TTIOMOIIHI0 CHMBOJIOB.

PemaTh KBaJpaTHbIC HEPABEHCTBA, UCTIOIB3Ys ITpaPHUECKUE TPEACTABICHHS.
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UX pelICHHUE.

['paduueckass MHTEpHpETALUS

HCPAaBCHCTB u CHUCTEM
HCPaBCHCTB C JABYMA
IICPEMEHHBIMU

OcBauBaTh U NPHUMEHATH HEPABEHCTBA IIPU PEILICHUM PA3IUYHBIX 3a/1ady, B TOM YHCIIEe
PAaKTUKO-OPUEHTHUPOBAHHBIX

DYyHKIUHA

(16 u)

KBanparnunas ¢yHKous, &
rpaduk u CBOMCTBA.
[Tapaboua, KOOPIUHATHI
BEPIIMHBI  Mapaboibl, OCh

apadoIIbL.
CreneHnple  QyHKOIMH  C
HaTypaJbHBIMH MTOKA3aTEeIISIMH

2 u 3, ux rpaduku "

CUMMETPUU

CBOMCTBA.
['pacduxu GbyHKIU:

y=kx,y=kx+b, y=ax? y=
ax®, y=vx, Y =|

Pacno3HaBaTh BHIbI H3y4aeMbIX (YHKIUH; WLIIOCTPHPOBATH CXeMaTHYECKH,
00BSAICHATH PACIIONIOKCHIE HA KOOPAMHATHOM IJIOCKOCTH TpadukoB (QYHKIUN BHUIA:

y=kx, y =k« + b, y=ax} y=ad y=Vx, y =|x| B 3aBuCHMOCTH OT 3HAaUeHHIi
K09()(UIIMEHTOB; OMKMCHIBATH UX CBOWCTBA.

Pacno3naBaTth kBajipaTHuHyI0 QyHKIHIO 10 hopmyne. [IpuBoauTh NpuMepbl
KBaJJPAaTUYHBIX 3aBUCUMOCTEH U3 peabHOH KU3HU, (PU3UKH, TEOMETPHUH.
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YuciaoBbie
MOCJIe0BATE/Ib-
HOCTHU

(15 9)

[lonsarue YHCJIOBOU
[10CJIEOBATEIHHOCTH.

Samanue
[OCJIE0BATEIHLHOCTH
peKyppeHTHOU (popMyIion u
dbopMyI0ii N-TO YJIeHA.

Apudmernueckas u
reoMeTpHUEcKasi MPOrPEeCcCHH.
Dopmyiisl n-ro qjieHa
apu(pMeTHIECKON u
r€OMETPUYECKON MPOrPECCHH,
CYMMBI IIEPBBIX N YJICHOB.

M300pakeHne YJICHOB
apudmeTnyeckoit u
[COMETPUYECKON IPOrpECCUi
TOYKaMM Ha KOOpAWHATHOU
[JIOCKOCTH.

JInHeHHbBIN u
SKCITOHEHIIMAIBHBIN POCT.

C0XHEIE IIPOLCHTHI

Pacno3snaBaTrh apuMETHUYECKYI0 M TE€OMETPUYECKYI0 MPOTPECCHU TPU  Pa3HBIX
crioco0ax 3aJaHusl.

BbINOJHATH BHIYUCICHUS C UCIIOJIb30BaHUEM (OpMYJ N-TO wieHa apudMETHUYECKON U
reOMEeTPUUYECKOI MPOrpeccuii, CyMMbI MEPBLIX N YJICHOB.

I/IsoﬁpamaTb YJICHBKI ITIOCJICA0OBATCIIPHOCTH TOYKAaMH Ha KOOp,HHHaTHOfI IIJIOCKOCTH.

Pemars 3a1a4u, CBA3aHHBIE C YUCIOBBIMU MTOCIEA0BATEIBHOCTSIMU, B TOM YHCIIE 334K
U3 peasbHOM KU3HU (C UCIMIOJIb30BAHUEM KaJbKYJIATOPA, TUPPOBBIX TEXHOJIOTHA).

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3auu
s1 SHAHUI

Yucaa )/ BbIUHCJIECHUA
(3amuce, CpaBHEHHUE,
TeliCTBUS C
MeHCTBUTEIIFHBIMIA  YHCIIAMHU,
YUCIIOBas MpsiMasi; POLICHTHI,

OHepI/IpﬂBaTb NMOHATUAMMU: MHOXECTBO, ITIOAMHOXKECTBO, OII€pAlU HaJl MHOXECTBAMU,
HCII0Jb30BATh rpa(pﬂqecxoe NpEACTAaBJICHUC MHOXCCTB [JIsI OIMCAHUA PCAJIbHBIX
[MPpOLCCCOB U HBHCHHﬁ, IIpU pCHICHUH 3a1a4 U3 APYTUx y‘-IC6HBIX npeaMcETOB.

AKTyaJII/I?-I/IpOBaTb TEPMHUHOJIOTHI0 U OCHOBHBIC HeﬁCTBHﬂ, CBSI3aHHbIE C YUCJIAMU.
HAaTypaJIbHOC YUCJIO, MPOCTOC U COCTABHOC 4YHCiia, ACIIUMOCTb HATypaJIbHBIX YUCCII,

63




(18 1)

OTHOILEHUS,
OKpYTJICHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIOCO0OM)

MIPOTIOPITUY;
MPUOIMKEHUE,

apupMETHICCKUM

MPU3HAKK JICTUMOCTH, I[€J0€ YHUCJIO, MOAYJIh YKCIa, OOBIKHOBEHHAs W JECATHYHAS
poOu, CTaHAApPTHBIN BUJ YHCIIa, apu(dMETHYECKUI KBapaTHBIN KOPEHb.

BbInoJHATH AelicTBHS, CPABHUBATH M YNOPSIA0YMBATH YUCIIA, [IPEICTABIAThH YHMCIIa Ha
KOOPJIMHATHOM MPSAMOM, OKPYIJIATH YKCIA; BBINOJHATHL TNPUKHAKY W  OLEHKY
pe3ysbTaTa BHIYUCICHUH.

Pemiath TekcTOBbIE 3aga4yu apupMeTHUeckuM crocobom. Pemarh mnpakTuueckue
3a/1a4uM, COJeprKaIlIKUe MPOLEHTHI, TOJIU, YaCTH, BRIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh -
BpeMs - pAcCTOSIHHE, IIeHa - KOJHMYECTBO - CTOMMOCTh, OO0BEM paboThl Bpems -
[IPOU3BOUTENIBHOCTD TPYAA.

Pa3ouparb peanbHble JKU3HEHHBIE cUTyanud, GOPMYJIUPOBATHL UX Ha S3BIKE
MaTeMaTWK{,  HAXOAUTb  pEIIeHWEe, TPUMEHsSISI  MaTeMaTH4YeCKMW  ammapar,
HHTEPHPETHPOBATH PE3yJIbTaT
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AJiredpanyeckue
BBbIPAKeHUSs
(mpeobpazoBanue
areOpanvyecKux BbIPAKEHUM,
NTOIYCTUMBbIE 3HAUECHHUS)

DyHKIUH (moctpoenue,
CBOICTBa M3YYEHHBIX
(G yHKITHI; rpaguyueckoe

peuieHue YpaBHEHHW U HX
CUCTEM)

Ol'[epI/IpOBaTb NOHATHUAMM. CTCICHb C IECJIbIM IIOKA3aTCIICM, apI/I(bMeTI/I‘ICCKI/II\/JI

KBaI[paTHHﬁ KOpC€Hb, MHOT'OYJICH, anre6pa1/1quKa$1 ,Z[p06b, TOXKIACCTBO.

BbINOJHATL  OCHOBHBbIE  JlelicTBHSA: pacuéTsl dbopmynawm,
peoOpa3oBLIBATh LIEJbIe, IPOOHO-pAIIMOHATbHBIC BHIPAKEHUS U BHIPAKEHUS C KOPHIMH,

PCAIN30BbIBATE  PA3JIOKCHUC MHOXUTCIIN, B

BBIIIOJIHATH 110

MHOTO4YJIeHa Ha TOM 4HCIE C
MCIIOJIb30BaHNEM (OPMYIT Pa3HOCTH KBAJIPATOB U KBaJ[paTa CyMMbI U Pa3HOCTH; HAXOAHUTh

TOITYCTUMbIE 3HAUEHUSI IEPEMEHHBIX JUISl JPOOHO-PAaLlOHAJIBHBIX BBIPAXKEHUH, KOPHEH.
MopeaupoBaTh C IOMOLIbI0 (POPMYJI PEaIbHbIE IPOLIECCHI U SIBICHUS

OnepupoBath noHsiTusiMu: GyHKuus, rpaduk QyHKUUUA, HYTH GYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUsl, YObIBaHUS, HAHMOOJIbIIEe U HAUMEHbIIIEE
3HA4YCHUS (PYHKIINH.

AHATU3HPOBATh, CPABHUBATD, 00CYKIATh CBONCTBA (DYHKIIMHA, CTPOMTDb UX IPauKH.

OnepupoBatnb NOHATUSIMHU: npsimast IPONOPLUUOHATIBHOCTb, oOpartHas
[PONOPLMOHAILHOCTh, JIMHEWHas (QyHKIUS, KBaapaTHuHas (QyHKUUsA, mnapaboda,
runepOoa.

Hcnonb3oBaTh rpapuku 1Jis ONpENETIeHHs] CBOMCTB, MPOIECCOB U 3aBUCUMOCTEN, JUIS
pelieHus 3afad U3 JIpYrux y4eOHbIX MPEIMETOB M peallbHOM KU3HU; MOJEJIUPOBAThH C
MOMOIIBIO TPAa(HKOB peaIbHbIE MPOLECCH U SBICHHUS.

Beipa:kath (popMy1aMM 3aBUCUMOCTH MEK]1y BEJIMUNHAMHU
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10 kaacc (e menee 102 )

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucjio

OcHoBHoOe cogepkaHue

OcHOBHbBIE BHUABbI ACATCJIbHOCTH oﬁyqaloumxca

4ac0B)
Yuciaau JleficTBUE C palMOHAJIBHBIMU [YTUIYOJATH IPEACTABICHUE O YHUCIE U YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
BBLIYMCJICHUA. YUCIIaMH, WPPAUUOHAIBHBIMU |[AE€HCTBUTEIBHBIX YHCEN; O POJIM BBIYMCICHUN B YEJIOBEUYECKON MTPAKTHUKE.
JlelicTBUTEJIbHBIE | YACIIAMU, KOHEYHBIMU U .
— 3anuchIBaTh U BHITIOJIHATD JICUCTBUS C YMCIAMU B CTAaHJAPTHOM BHJIE.

(Ch))

OECKOHEUYHBIMU NECITUYHBIMA
TPOOSMH B rporiecce
BBIYMCIECHHS 3HAYEHHI
anreOpanvecknx BBIPAXKECHUN
U PEIICHUH TEKCTOBBIX 3a/ay.

3anuch yucaa B CTaHAAPTHOM
BUJle, NIEHCTBHUS C YHCIAMH,
3allMCaHHBIMU B CTaHAAPTHOM
BUJIE.

[IpumeHenne CpaBHEHUSA
JNEUCTBUTENBHBIX YUCEN IS
ONPEIEICHUN PACIIOJIOKECHUS

TOYEK Ha YHCIOBOW MPSIMOU

npu TFCOMETPHUECKON
HUHTEPIpETAINN pelIeHus
HEPaBEHCTB " cUCTEM
HEPaBEHCTB.

BpraH(aTb 4qHucCijla B 3KBHBAJICHTHBIX Q)OpMaX, BBI6I/Ipa${ Hauboee noAXOoJdAIyr0 B
3aBUCHMMOCTH OT KOHerTHOﬁ CUTyalllu.

HpeI[CTaBJIHTB JEHUCTBUTEIILHBIE 4YMCJAa Kak OCCKOHEUHBIE JACCATUYHBIC ,[[pO6I/I,
NPUMEHATDb JCCATUYIHBIC HpI/I6J'II/I)KeHI/I$[ pallnOHAJIBHBIX U UPPANUOHAIBbHBIX YUCCII.

MN300paxarh 1elicTBUTENbHBIE YNCIIA TOUKAMU KOOPAMHATHOM MPSAMOIA.

Hcnoab3oBaTh MHOHATHS H YMCHHA, CBA3AHHBIC C MPOINOPHHOHAIBHOCTHIO BEJIWYHH,
MMPOLCHTAMHU B XOA€ PCHICHUSA MATCMATHUYCCKUX 3aa4 U 3aJja4 U3 CMCKHBIX IMPEAMCTOB,
BBIITOJIHATD HCCIIOKHBIC IPAKTUYCCKUEC PACUCTHI.

BbInoJHATHL, coderass YCTHbIE M NMUCbMEHHBbIE NMPUEMBI, apupMeTHUYEeCKhe ACHCTBUS C
palMOHAIBHBIMM YHCIIAMH; HAXOAUTb 3HAYECHMs CTENEHEH C LEIbIMM IOKAa3aTelsIMH U
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

AHAJIU3UPOBATH U J1€JIaTh BBIBOJbI O TOYHOCTH MPUOIMKEHHS ACHCTBUTEIHFHOTO YHCIIA
[pH pEeIICHNH 3a]1a4.

Hcnonab3oBaTh MpUEMBI, PalMOHAIM3UPYIOIINE BBIYUCICHUS, MPUOOPECTU TNPHUBBIUKY
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[IpubnnxEéHHOE BBIYMCIECHUE
3HAYCHUN  MppalMOHAJIBHBIX
qucell, TOYHOCTb
MPUOJIIKEHUS.

Pemienne TEKCTOBBIX 3amad C
MIPUMEHEHUEM OKpYTJICHUS
yuces, MPUKUJKA U OIEHKa
pe3yJIbTaTOB BBIYMCIEHUM.

KOHTPOJIMPOBATH BBIYMCICHHS, BBIOMPAs IOAXOIAIINHN ISl CUTYaIlMU CIOCO0.

YpaBHeHus1
¢ OHOM
nepeMeHHOMH

(18 u)

[[pumenenne JIMHEUHBIX
YpPAaBHEHUH, CBOJALIUXCSI K
JIMHENHBIM, KBaJPaTHBIX
YPAaBHEHUN  IIpM  pPELICHUU
3a]a4 Ha COBMECTHYIO paboTy,
NBIJKEHHUIO II0 JOpOre u II0
peke, 3amgad  Ha  CIOXKHBIE
[IPOLICHTBI.

Pemenne YpaBHEHU,
CBOIALIMXCA K KBaJpPaTHBIM.
bukBapaTHBIE YpABHEHUS.

YpaBHEHUS TpeTben 5
4eTBEPTOU CTEIIECHEM,
pa3oKEHNE HA MHOKUTENH.

Pemenne  apoOHO-
palMOHAIBHBIX YPAaBHEHUH.

PemaTh nuHeliHbIE U KBaipaTHbIE YPABHEHUS, yPABHEHUS, CBOJSIINECS K HUM,
npocTelme ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

[IpencTaBasATh CBSA3b MEXKYy aHATUTHYSCKOM 3aMChI0 YPABHEHHUS U €0 rpaduiecKon
WHTEpIpeTALEH.

Baaners pa3uuHbIMU CIOCOOAMU PEIICHUS TEKCTOBBIX
3a/ay, MPUMEHsIS 1J1s UX PEIICHUs] ypaBHEHM ], HEPABEHCTBA, CUCTEMbl YPABHEHUH.

3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MaTEMaTUKU
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Cucrembl Cucrema JByX JMHEWHbIX | Baagers, mnpuémamu pelieHUs CHCTEMbl JBYX JIMHEHHBIX YPaBHEHHHW C JABYMs
ypaBHeHMii ypaBHEHUH c JBYMs [IEPEMEHHBIMU U CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBIISETCS
g [EePEMEHHBIMU U €€ pEeLICHME. TMHEHHBIM
18 4
(18 ) VccnenoBanue pa3IUYHbIX -
. CI0JIb30BaTh KLIMOHAJBHO-TpapuyecKre TpEACTABICHUS [UIS PpelleHusl Mo
bu3nyeckux  sABJICHUH c by N pag el a P
. HccIeJOBAHMS YPaBHEHUH U CHCTEM.
PUMEHEHUEM JMHEHHBIX
YPaBHCHIN C NIBYMA [puMeHsITh YpaBHEHHE KaK BAKHEHMIIYI0 MAareMAaTHYECKYI0 MOJENb JUIS OIHCAHUS U
U3ydyeHHs Pa3sHOOOPA3HBIX  pPEAIbHBIX  CHUTYyaluil elaTh TEKCTOBbIE  3aJauu
[CPEMCHHBIMH 1 MX IPadUKOB. |7 ° p P p yauud, - p A
aIreOpandecKuM METOIO0M.
Pemenue CHUCTEM  JIBYX . .
. IlepexoanTh OT coBeCHON (HOPMYIUPOBKHU YCIOBHUS 33aJ1a4u K anredpandeckoi Mojaenu
YPaBHEHM, OJTHO U3 KOTOPBIX - B 3
. ., [MyTEM COCTaBJICHUS CUCTEMbl YPAaBHEHUH; pelllaTh COCTABIEHHYIO CUCTEMY YPaBHEHHH.
TMHEWHOE, a IPYyroe — BTOPOH
CTCICHH. VICnonb30BaHUe 3y akomuThes ¢ MCTOPHei Pa3BUTHS MaTeMATHKHY
rpaduueckoil HMHTEpHpeTarun
CHUCTEMBI YpaBHEHUH c
NByMsT ~ NEPEeMEHHbIMH  JUIs
oTpesieeHus KOJINYECTBa
pelLeHui CHCTEMBI U
NPEBApUTELHOTO  PEIICHUs
TEKCTOBBIX 3ajad.
PerieHne TEKCTOBBIX — 3a7ay
areOpanyeckuM crnocooom
HepaBeHcTBa, Cucrembl muHeHHBIX ([IpUMeHsITH anmapaT HepaBEeHCTB JUIS PEIICHUS 3a/1a4 U3 PA3IMYHBIX pa3/esioB Kypca
CHUCTEMBI HEPaBEHCTB c OJTHOM MaTeMaTHKH.
HepPaBEeHCTB MIEPEMEHHOM 1 X pElICHHE. . . .
Hcnoab30BaTh CBOMCTBA (DYHKIMIA [T pENICHUS KBAIPATHBIX M JTMHEHHBIX HEPABEHCTB.
(22 9) KBangparHble HEpaBEHCTBA U UX

BbinoaHATL 1peobpazoBaHusl HEPABEHCTB, MCMOJb30BATh JIJIs PeoOpa3oBaHUs
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pelleHueE.

Pemenue JIMHENHBIX

u
KBaJPaTHBIX  HEPABEHCTB C
MCIIOJIb30BAaHUEM CBOWCTB H
rpauKoB JINHEWHOM u
KBaJ[paTUYHON GYHKITUH.

['padmyeckas UHTEpIIpeTALUS

CBOICTBA YMCJIOBBIX HEPABEHCTB. PemiaTh JIMHEHBIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIUX KBAJpPaTHOE HEPABEHCTBO, U pPEIlaTh
1X; 00CYKIaTh MTOJYYCHHBIC PEIICHHUS.

[IpencTaBasiTh CBSA3b MEX/y aHATUTUYECKOM 3aMHChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
1 uX rpadUuecKOr HHTEPIPETAIUCH.

M300paxkaTh pelieHre HepaBEHCTBA U MX CHUCTEM Ha YHCIIOBOW MpPsIMOM, 3aMHCHIBATH
pelIeHre ¢ MOMOIIbI0 CUMBOJIOB.

HEPaBEHCTB u CHCTEM
HCPABCHCTB ¢ ABYMA |PemiaTh KBagpaTHbIC HEPABEHCTBA, UCIIONb3Ys rpad)MIeCcKUe IIPEACTABICHUS.
HepeMEHHBIMU
[IpuMeHATH HEPaBEHCTBA MPH PEIICHUH PA3JIMYHBIX 3a]1a4, B TOM YHCIIE PAKTHKO-
OPHEHTHPOBAHHBIX
DyHKINH VccnenoBanue nuHEeHHOH, (CTPONTh CXeMaTH4ecKoe H300pakeHne rpaiKoB Pa3iUuHbIX (YHKIHH, pacCmO3HABATH
KBaJPaTUYHOW,  KyOWYeCKOH [BHUIBI M3y4aeMbIX (QYHKIHMHA 1Mo ¢Gopmynam, rpadukam; O00bSICHATH PaCIOIOXKECHUE Ha
(20 ) byHKLIUH, 00paTHO#t [KOOpAWHATHOI ITocKocTH rpadukoB QyHkuui Buaa: y = kX, y =kx + b,
NPOTOPIMHK 1O X (HopMylIam ) K ) 2 .
y=ax“+bx+c,y=_y=ax,y=ax’y =J/X B 3aBHCHMOCTH OT  3HAuYCHHIl
u  rpajpuxy. Iloctpoenue .

rpadukoB QpyHKIMA, 00TaCTh

OITPCACIICHUA KOTOPBIX

OTPaHUYEHHOE  MHOYKECTBO.
['eomeTpuyeckoe
npeoOpa3oBaHue rpadukoB
byHKUINH.

['paduku GbyHKIMI:

y =kx,y =kx + D,

y = ax> + bx + ¢

K02 (UIIMEHTOB; ONMCHIBATh UX CBOICTBA.

Pacno3snaBaTh KBagpaTHUHYIO QYHKIHUIO 110 GopMyIie, BBIACIATH KBAIpaT ABYWIEHA U3
KBaJJPaTHOT'O TPEXUWIECHA; pAaCKJIaJIbIBaTh TPEXWIECH Ha MHOXKHUTEIH, €CIIH €CTh KOPHH;
cXeMaTHYeCKH H300paxaTh rpaduk Gy y=x" mpu pa3iHyHbIX 11 1 OMKCHIBATH
CBOICTBa; BHIYMCIIATH 3HAUCHHE KOPHS N-0M CTENEHH; YIPOIIAaTh BHIPAXKEHUS CO
CTETICHSIMH.

[IpuBoANTHL NPpUMePHI KBAAPATUUHBIX 3aBUCUMOCTEH 13 peanbHOM KU3HH, PU3UKH,
FEOMETPUH.

CTpouthb u u300paxKaTh cxeMaTHyeckH rpaduKi KBaJpaTUYHBIX (YHKIMH, 3aJaHHBIX
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2

y = ax%,y = ax’,
k
y =Vx ,y=
X
['padpuxu byHKIUHA B
OINHCAHUH pa3IMYHBIX

MPOLIECCOB B (PU3UKE.

dopmymamu Bumay = ax?, y=ax’+q,y=a(x +p)’, y=ax® +bx +c.

AHAJTU3MPOBATH M NMPUMEHSITH CBOIMCTBA M3y4yeHHBIX (DYHKIMU JJIS UX MMOCTPOCHHUS, B
TOM YHCJIE C IOMOLIbIO IU(POBBIX PECYPCOB

YuciaoBbie
MOCJIeI0BATE/Ib-
HOCTH

(159)

Apudmerndeckas u
reOMETPUYECKasi IPOTPECCHH.
3amaun U3 peabHOM KU3HU Ha

BBIYVCIICHHE CJIOKHBIX
[IPOLIEHTOB. IIpumeHenune
POrpeccCuii B CMEXKHBIX

Haykax. DopMynbl N-TO 4ieHa
apuMeTHUIeCcKoi u
F€OMETPUUYECKON TPOrpECCUi,
CYMMBI ITEPBBIX N YICHOB.

300paxkeHue
aprdMeTHIeCcKon "
TEOMETPUYECKON IMPOTPeCCUui
TOYKaMH Ha KOOPJAMHATHOU

YJICHOB

IIJIOCKOCTH.

JInaeliHbIi u
DKCIIOHEHIMAIBHBIN POCT.

AHaIM3UMpPoBaATHL (GopMyITy N-TO UIEHA MOCIEAOBATEIbHOCTH WIH PEKYPPEHTHYIO
(GhopMyITy H BBIMMCIATH WICHBI TTOCIIEI0OBATEILHOCTEH, 3a/JaHHBIX ATUMHU (GOPMYIIaMHu.

[IpumeHsiTh CBOiicTBa apu(METUUYECKOW U TEOMETPUYECKOW Mporpeccuid s
HAXO0X/ICHUS HEU3BECTHBIX YJICHOB MOCJIEI0BATEIILHOCTEH.
YcTaHaBJIMBATH 3aKOHOMEPHOCTb B TOCTPOSHUM  MOCIEAOBATEIbHOCTH,  €CIU

BBITIMNCAaHbI IICPBBIC HCCKOJIBKO €€ 4JICHOB.

Pemate 3amaun ¢ ucnonb3oBaHueM ¢GopMyd N-ro  wieHa apuMeTHYeCKOW W
reOMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJIEHOB.

I/I306pa)KaTb YJICHBI ITOCJICAOBATCIIbHOCTH TOYKAaMH1 Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

PaccmaTpuBarh npuMepbl NPOLECCOB W SIBJEHMHA W3  pealbHOM  JKW3HH,
WUTFOCTPUPYIONTHE HW3MEHEHHE B apU(PMETHYECKONW MPOTPECCHH, B TE€OMETPHUUECKOMN

[pOorpeccuu; n300paxarb COOTBETCTBYIOIUE 3aBUCUMOCTHU T'papUUeCcKy.

Pemiate 3a1a4u, CBA3aHHBIE C YUCIOBBIMU MOCIEN0BATENBHOCTSAMH, B TOM YHCIIE 3a1a4U
U3 peaNbHOM XKU3HU C HCIOJIb30BAHUEM LHU(POBBIX TEXHOJOTUN (IJIEKTPOHHBIX TaOJIHII,
rpaduueckoro KajabKyasaTopa u T.IL.).

Pemath 3a71a4n Ha CI0KHBIE IPOLEHTHI, B TOM UYUCIIE 33J1a4M U3 PEaIbHOM MPaKTUKU (C
MCTIOJIb30BaHUEM KATIBKYJIATOPA).
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3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKU

[Tpu pazpabotke paboueil mporpaMMbl B TEMATHUYECKOM IUIAHHUPOBAHUHM JOJKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCIIOJIb30BAaHUSl  DJIEKTPOHHBIX  (IU(PPOBBIX) 00pa30BATEIbHBIX PECYpPCOB, SBISAIOLIUXCS  y4€OHO-METOIUYECKUMHU
MaTepuagamMu (MyJIbTUMEAMMHBIE TPOTPAMMBI, JJICKTPOHHBIE YYECOHMKHM M 3aJaYHUKH, OJJIEKTPOHHBbIE OHUOIMOTEKH,
BUPTYyaJlbHbIE J1a0OpAaTOPUU, UTPOBBIE IMPOrPaMMBbl, KOJUIEKIMHA LU(POBBIX 00pa30BATEIbHBIX PECYPCOB), UCIIOJIB3YEMbBIMU
Uit o0yueHus W BocnuTaHusi oOyuvarommxcss ¢ HOJIA, npencrtaBieHHbIMHM B 3JEKTPOHHOM (UuM(poBOM) BHUAE U
peanusyromuMu  quaaktuueckue Bo3MoxkHocTH WKT, copepikaHume KOTOpPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00
00pa3oBaHUMU.
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OEJTEPAJIBHASA PABOYASA TIPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUSA». 7-10 KIACCBI

Lean n3yyeHus yueOHOro Kypca

«MareMaTHky y>Ke 3aT€M YYUThb HaJ0, YTO OHA YM B MOPSIOK MPUBOJIUTY, —
IACAJI BEIUMKUN pyCcCKMM ydeHbli Muxann BacuibeBuu JlomonocoB. I B 3TOM
COCTOUT OJIHA W3 JBYX IeJed OOydeHHs TEOMETPUM KaK COCTaBHOM YacTH
MaTeMaTUKU B IIKOJE. ODTOW 1AM COOTBETCTBYET JOKa3zaTelbHas JIMHUS
npenogaBanus reometpun. Crenys mnpencraBieHHoi [Iporpamme, ¢ cenbmoro
KJIacca Ha ypOKax reoMeTpuu OOYyYalolIMICsl YUYUTCSI MPOBOJAUTH JOKa3aTEIbHBIC
pacCyXJIeHUs, CTPOUTH JIOTUYECKHUE YMO3AKIKOUYCHHS, JOKa3bIlBaTh WCTUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYKIACHUS «OT
IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
yrBepkeHus. OOydarouuiics, OBIAAEBIIMI HCKYCCTBOM pacCyXaaTh, OyaeT
IPUMEHSTh €r0 U B OKpyXkarolieil xu3Hu. Kak nucan reometp u nenaror Uropb
®enopoBuu IllapeiruH, «I0AbMH, MOHUMAKOLIUMHU, YTO TAKOE JOKAa3aTENIbCTBO,
TPYAHO M Ja)Xe€ HEBO3MOXXHO MaHHUIYJIUPOBaTh». M1 B 3TOM COCTOMUT Ba)xKHOE
BOCIIUTATENILHOE  3HAYEHUE  M3YYEHHS TE€OMETPUHU, MPUCYIIEE  HUMEHHO
OTEYECTBEHHOW MAaTEMaTUYECKOM IIKOJIE.

BwMecte ¢ TeM aBTOpBI NpOrpaMMBbl MPEIOCTEPETAOT YUUTENS OT U3JIUIITHETO
dbopmanuzmMa, OCOOCHHO B OTHOIICHUMM HadaJl M OCHOBAHUN TE€OMETpPUH.
®paniy3ckuid maremaTuk JKaH /[beJOHHE O 3TOMY MTOBOJIY BBICKA3AJICS TAK:
«YTo Kacaercs JEeTUKATHOW MPOOJIeMbl BBEICHUS «aKCUOM», TO MHE KaXXETCsl, YTO
Ha TEPBBIX MOpPAaX HYKHO BoOOIIE u30eraTb MPOU3HOCUTH CaMO 3TO cioBo. C
OPYTOW K€ CTOPOHBI, HE CJIEAyEeT YIIyCKaTb HU OJHOM BO3MOKHOCTH JaBaTh
PUMEPHI JIOTHYECKUX 3aKIIIOUCHHM, KOTOphIe KyjJa B OOJbIIEH Mepe, ueM uies
AKCUOM,  SIBJISIFOTCS ~ MCTUHHBIMU U €IUHCTBEHHBIMHU JBUTATEISIMU
MAaTeMaTH4YECKOTO MBILIJICHUS.

Bropoil 1enbr0 u3ydeHus TEOMETPUM SIBJISETCA MCIIOJIb30BAHUE €€ Kak
WHCTPYMEHTA IIPU PEIIEHUH KaK MATEMATUYECKUX, TAK W MPAKTUYECKUX 3a]ad,
BCTPEYAIOIIMXCS B  pealbHOM JKM3HM. OKOHYMBIIMK KypC  T€OMETPUU
00yYaroIMXCsl TOJHKEH ObITh B COCTOSIHUM OMPENICIUTh TEOMETPUIECKYI0 PUrypy,
OIACATh CJIOBAMHU JAHHBIA YEPTEXK WM PUCYHOK, HAUTHU IUIOIIA[Ab 3€MEJIbHOIO
y4acTKa, paccUuTaTh HEOOXOAUMYIO JUIMHY OINTOBOJOKOHHOTO KaOens Wiu
TpeOyembie pa3Mepbl rapaxka s aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEIbHAS JIMHUSI B U3YYEHUU T€OMETPUM B IIKoJe. JlaHHas mpakTuyeckas
JIMHUS SABJIAETCS HE MEHEE BaxHOW, yeM niepBas. Em€ I[lnaton mpenmuceiBal,
9T00BI «rpaxknaaHe [IpekpacHoro Topoja HHM B KOEM Cllydae HE OCTaBJISUIH
T€OMETPHIO, BEIb HEMAJIOBAXKHO JakKe MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM
JieJie 1a, BOPOYEM, U BO BCEX HAyKax — JJIs JIYUILIErO UX YCBOCHUS: Mbl BE/Ib 3HAEM,
Kakasi OeCKOHEYHasi pa3HHUla CYIIECTBYET MEXKAY YEJIOBEKOM MPUYACTHBIM K
T€OMETPUN U HENMPUYACTHBIMY». JIJIsl 3TOTO YUYUTENI0 PEKOMEHAYETCS MOa0MpPAaTh
3aa4M  NPAKTUYECKOTO  XapakTepa I pPacCMaTpUBAEMbIX TEM, YUUTh
oOydJaronmxcst CTPOUTh MAaTeMAaTHMYECKHE MOJENU PEaNbHBIX IKU3HEHHbIX
CUTyaluid, MPOBOJAWUTH BBIYKMCICHUS W OLIEHUBATH aJCKBATHOCTbH IOJYyYEHHOTO
pesyabprara. KpaiiHe Ba)KHO MOIUYEPKUBATH CBA3U N€OMETPUU C APYTUMH
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npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh ONMPEICICHUs] T€OMETPUUECKUX PUryp
U TIOHSATHUM, JIEMOHCTPUPOBATh NMPUMEHEHHE TMOJIYYCHHBIX YMEHUN B (PU3UKE U
TEXHUKE. JTU CBSI3M HaubOoJiee APKO BUAHBI B TeMax «BekTopwi»,
«Tpuronomerpuueckue cooTHomeHus», «Meronq koopauHar» u «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyebHomy miany B /—10 kjaccax u3ywaeTrcsi y4eOHBIM Kypc
«I"eoMeTpus», KOTOPBII BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3JIeibl CONECPKAHMUS:
«I'eomeTpuuecknue QuUrypel W UX CBOWCTBay, «l/3MepeHHEe TIe€OMETPUUYECKUX
BEIIMYMH», a Takke «JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH», «BeKToph»,
«/IBrxenust mockoct» u «IIpeodbpazoBanust mog00Hs.

VY4eOHbII TUIaH MpeaycMaTpUBAeT H3yYEHHE TEeOMETpUM Ha 0a30BOM
YPOBHE, UCXOJIs U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM roay. Bcero 272 daca
3a YeThIpe rojia OOy4YeHHs.

Copep)xaHue yuyebHoro kypca (no ropam obyueHums)

7 KJj1ace

HavaneHble moHATHA reomerpuu. Touka, npsmas, OTPE3OK, Jy4. YTOI.
Buner yrios. BepTukaneHble M CMexHbIE yrubl. buccekrpuca yrna. Jlomanas,
MHOI'OYyroJIbHUK. [TapannenbHOCTh M NEPIEHAUKYIIAPHOCTD NIPSAMBIX.

Cummetpuunbie ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHHU.
IIprMepbl CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE TOCTPOEHHUS € TOMOILBIO IUPKYJIS U JINHEUKH.

Tpeyronsauk.  BpicoTra, MenmaHa, OuWCCeKTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKKM pPaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBA ¥ TNpPU3HAKKM TMapauleNbHBIX MnpsAMbiX. Cymma  yrioB
TPEYTrOJbHUKA. BHEIIHNE YTIIIbl TPEYTOJBbHUKA.

[IpsmoyrosibHbIid  TpeyroapHUK. CBOWCTBO MEAHMAHBI MPSMOYTOJBHOTO
TPEYroJIbHUKa, MNPOBEAEHHOWM K  rumnorenyse. [IpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsSMOYToabHBINA TpeyroiabHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOojbIIeM yriie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpruueckoe wmecTo TOYeK. buccekrpuca yriia W CEpeaAMHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOYEK.

OKkpy>XHOCTb M Kpyr, XOpJa W JuaMeTp, HX CBOMcTBa. B3amMHoe
PaCIIONIOKEHUE OKPYKHOCTU M IpsAMou. KacarenbHas U ceKymas K OKPY»KHOCTH.
OKpy>XHOCTb, BHOHMCaHHass B yroj. BrnucaHHass W ONHCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 ky1ace
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YeroipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cllydau MapajijiesiorpaMMOoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), WX MpPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M TPU3HAKH.
IIpssmoyrosibHas Tpanenus.

Meron yaBoenus Mmeauansl. LleHTpanpHas cHiMMeETpus.

Teopema daneca u Teopema O MPOMOPIUOHANBHBIX OTpe3kax. CpenHue
JIMHUH TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJbHUKA.

[Tomobue TtpeyronpbHUKOB, KodhduimeHt mnoaodus. I[lpusnaku mnomoOus
TpPEeyroJbHUKOB. [I[puMeHeHne nogo0us npu petieHn: MPaKTHIECKUX 3a/ad.

CaoiicTBa muiomanaeit reomerpuyeckux ¢uryp. dopmyssl i IIOMAANA
TPEYroJibHUKa, NapajuiesorpaMma, pomOa u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
MOA0OHBIX (UTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu permeHun
OPAKTUYECKUX 3a/]a4.

CHHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa IPSIMOYTOJIBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMeTpuyecKkue QYHKIHUU
yriioB B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIE YIJbI, YIOJI MEXKIY KacaTellbHOW U XOpIOM.
Yriel  MexIy XopJaMH M CEeKyIIMMH. BhucaHHble UM ONUCaHHBIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmoyiokeHHue IBYyX OKpyxkHocTer. Kacanwue
OKpykHOCTeH. OOIIMe KacaTeIbHbIEC K IBYM OKPY>KHOCTSIM.

9 kiace

Cunyc, xocunyc, Ttanrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIbI IPUBEICHHUS.

Pemienne tpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpeEMa CHUHYCOB.
Pemienne mnpakThyeckux 3aJad C HCHOJIB30BAHMEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao0us. I[lomo6re COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 mNpOU3BENEHHH OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

Bekrop, gmmMHa  (MOAyJb)  BEKTOpa, COHANpPABIEHHBIE  BEKTOPHI,
IPOTUBOMNOJIOKHO  HAIPABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE JUISl HAXO0KICHUS UIUH U YTJIOB.

10 kaace.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHMS NMPSMOU U OKPYKHOCTH
B KOOpAMHATaX, MEPECCUCHUE OKPYKHOCTEH M MpSIMbIX. METOI KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHblE MHOrOYroJibHUKM. JlmnHa OKpyxkHOCTH. I'pagycHas wu
paauaHHash Mepa yria, BBIUMCIEHUE JUIMH AYr OKpykHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.
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JIBIJKEHUST IUIOCKOCTH U BHYTPEHHHE CUMMETPUU ¢buryp
(aneMeHnTapHbie npeActasienus). [lapamnensuelit nepenoc. [loBopor.

IToBTOpenne Marepuasa kypca reomerpuu 7-9. IloaroroBka k caaue
I'BD u OI'D.

TpeyroneHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOEpEHHBIN M paBHOCTOPOHHUN TPEYTOJIbHUKHU.

CBoiicTBa 1 MPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3HaKku paBeHCTBA TPEYTOJBHUKOB.

CBoiiCTBa U MPU3HAKH MAPAIIIETBHBIX MPAMBIX.

CyMMma yrioB TpeyroJjibHUKa. BHENIHUE yribl TpeyroJbHUKA.

[IpssmoyromnbHbIl  TpeyrojabHUK. [Ipu3Haku paBeHCTBA MNPAMOYTOJIBHBIX
TPEYroJIbHUKOB. [IpsiMOyTronbHBIN TpeyroiabHuk ¢ yriom B 30°.

CpenHne TMHAN TPEYTOJIbHNUKA U TPATIELUH.

[Togobue TpeyroabHUKOB, KO3 duiueHT noaodus. Ilpusnaku nogodus
TPEYTOJIBLHUKOB.

@opMynbl Ul TUIOMIAAA TPEYTOJIbHHUKA, NapajiesiorpaMma, pombda Hu
Tpareuu.

Brruncnenue mmomanei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema [Tudaropa.

CuHyc, KOCMHYC, TaHT€HC OCTPOrO yrja IMPSMOYTOJBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMmerpuueckue G(yHKIAUA
yrioB B 30°, 45° 1 60°.

BrincanHble U LEHTpalbHBIE YIVIBL, YIOJI MEXIAY KacaTeJIbHOW U XOPIOM.
Yrael  Mexay XopaaMH M CEeKyIIMMH. BnucaHHble W OIIMCAHHBIE
YETBIPEXYTOJIbHUKU.

Pemenune TpeyronbHUKoB. Teopema KOCHHYCOB U TEOPEMA CUHYCOB.

MnaHupyembie npeagMeTHbIE pe3ybTaTbl 0CBOEHUA paboyeinporpaMmmbl
Kypca (no ropam obyueHus)

OcBoenne yueOHOTOo Kypca «l'eomerpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOKHO oOOecHeYruBaTh JOCTHXKEHHUE CICAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOR:

[ Knacc

Pacno3HaBaTh W3y4YeHHBIE TE€OMETPUYECKHE (UTYPBI, OMPEHCIsITh HUX
B3aMMHOE PpAaCIIOJIOKEHUE, M300pakaTh T€OMETPUUYECKHE (PUTYpPBI; BBINOIHIThH
YepTeKH MO YCIOBHIO 3amaud. VI3MepsTh JHMHEWHbIE W YIJIOBBIC BEIWYUHBI.
Pemmath 3a1aun Ha BEIUMCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTIIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B
peaslbHOM >KM3HH, pa3MepOB MPUPOIHBIX 00BEKTOB. Paznmuuarh pasMepnl 3TUX
OOBEKTOB IO MOPSIAKY BETHUNHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3ajauaM.

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOJIB30BAThH
IPU3HAKU M CBOMCTBA pPAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPY PEIICHUH 3a/1a4.
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[IpoBOAUTH JIOTUYECKHUE paccy X IaeHus c UCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIHaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MOPSMOYTOJIBHOIO
TPEYTOJBHUKA, B PELIEHUN TEOMETPUYECKHX 3a4ad.

Onpenensaty MNapajuIeIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE
oOpa3zyeT ¢ HUMHU ceKkymas. OnpenensTh NapauieIbHOCTh IPSIMbBIX C IIOMOIIBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUYEK APYTrOM MPSIMOU.

PemaTe 3aaun Ha KiieTyaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS W HaXOIUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKMX 3aJadyaX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX MpHU
[IEPECECYCHUN ABYX IApAJUICIbHBIX NPSAMBIX CEKylleW. Pemars npaktuueckue
3a/1a4M HA HAXOXKIEHUE YTIIOB.

Branerp moHATHEM I€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEIEIAThH
OMCCEeKTpUCY yria ¢ CEpPEIUWHHBIA TNEPHEHIUKYJISAP K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMyIMpPOBaTh ONPEAECICHUSI OKPYKHOCTH U KPyTa, XOpJbl U AUAMETPA
OKPYXKHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh NMPUMEHATH 3TU CBOKCTBA
MIpY PEILLICHUY 3a7a4.

Brnaaers MOHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lonmp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJJHOU TOUKE.

BrnageTs moHATHEM KacaTelbHOM K OKPYXKHOCTH, MOJIb30BaThCSI TEOPEMOMN
O TMEPNEHAUKYJSIPHOCTA KAacaTeJIbHOM M pajguyca, NPOBEIEHHOTO K TOYKE
KacaHus.

[Tonp30BaTbCd  OPOCTEHIIMMU  TEOMETPUUYECKHMMU  HEPABEHCTBAMHU,
MOHUMATh UX NPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHUE TOCTPOCHUS C MOMOIIBIO IUPKYJIS
Y JINHEWKH.

8 ki1acc

Pacnio3zHaBaTh OCHOBHBIE BHJbBl YETBIPEXYTOJBHUKOB, WX D3JIEMEHTHI,
MIOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH TMEPECCUCHUST MEUaH TPEeyrobHUKA (IIeHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnagete TmOHATMEM CpEIHENM JIMHUM TPEYrOJIbHUKA W Tpaleluu,
MPUMEHATh UX CBOMCTBA IPU PELIEHUM FeOMETpUYECKUX 3anad. [lomp3oBaThes
teopeMont daneca U TEOPEMOM O MPOIOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX
JUISL PELICHUS PAKTUYECKUX -3a7a4.

[IpumensaTe  mpu3HaKKM  MOAOOWMS  TPEYTOJbHUKOB B pEIICHUU
reOMETPUYECKUX 3a4ad.

[Tonb3oBatbess Teopemoii Iludaropa st pemieHUs reOMETPUUECKUX U
MpakTU4eCcKux 3agady. CTPOUTh MATEMATUYECKYH0 MOJENb B NMPAKTUYECKHUX
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3a/1a4ax, CAMOCTOSITENBHO JeNaTh YEpPTEX U HAXOAUTh COOTBETCTBYIOILIHE
JUTUHBI.

BrnaneTte NOHATUSMH CHHyCA, KOCHMHyCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyrojibHUKa. [10J1630BaThCS TUMU MTOHATUSIMU JIJIS1 PEIICHUS
PaKTUYECKUX 3a/]a4.

Boruucnars  (paznuuHbIMH - crioco0amu) IUIONIAAb TPEYTOJbHUKA U
IUIOIIaId ~ MHOTOYTOJbHBIX  ¢uryp  (monue3ysick, TJAe  HEOOXOAMMO,
KaJIbKYJISITOpOM). [IpuMeHsITh MOydYeHHbIE YMEHHUSI B MPAKTUYECKUX 3a7a4ax.

Branerp MOHATUSMH BOMCAHHOTO M ILIEHTPAJIBHOTO YIJa, MCIOJIb30BATh
TEOpEMbl O BIMCAHHBIX YIJaX, yriax MexAy XopJaMu (CEeKylIIUMH) U yrie
MEK]ly KacaTeJIbHOW U XOPJI0M NP PEIICHUU T€OMETPUUECKUX 3a]1a4.

Brnanerb MOHATHEM  ONHCAHHOTO  YETBIPEXYTOJbHHUKA,  MPUMEHATH
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMEHSATH MOTyYECHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJAENW JJIA 3aJad pealbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCJICHUS C MPUMEHEHUEM TMOJ00US U TPUTOHOMETpUM (TOJIB3YSACh, TJIE
HEO0O0XO0IMMO, KAIbKYJISITOPOM).

9 kiace

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBHIX YIJIOB, HAaXOJUTh C HX
MOMOIIBIO PA3JIMYHbIE AJEMEHTHI MPSAMOYTOJIBLHOTO TPEYroJIbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB»). HaxomuTe (C TOMOIIBI0 KaIbKYJISITOPA)
JUTUHBI U YTJIBI JIJ151 HETaOJUYHBIX 3HAYEHUH.

[Tonp30BaThHCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM IS HAXOXIEHUS COOTHOIICHUW MEXIy
TPUTOHOMETPUUECKUMH BETMYUHAMH.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB I HAaXOXKIEHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), MPUMEHSTh
WX TPU PEIICHUH T€OMETPUUYECKUX 3aj1ay.

Brnanets moHsATHSMH TpeoOpa3oBaHHsA TMOAO00WSA, COOTBETCTBEHHBIX
JIeMEHTOB  ToAoOHBIX  ¢uryp. Ilomp3oBaThcsi  cBOMCTBAMU  MOA00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JUTMHBI U HAXOJUTh YTJIBI ¥ MOJ00HBIX
¢uryp. IlpumeHsTh CcBOWCTBa MOAOOMS B MPAKTHYECKUX 3aaadax. YMeTb
MIPUBOIUTH MPUMEPHI TOAOOHBIX (PUTYpP B OKPYKAIOIIIEM MUDE.

[Tonb3oBaTbCd TeOpeMamMu O MPOU3BEAECHUM OTPE3KOB XOpA, O
MPOU3BEJCHUHU OTPE3KOB CEKYIIHX, O KBAJPATE KacaTEIbHOM.

[Tonb30oBaThCA BEKTOpaMU, TOHUMATh UX T€OMETPUUYECKUN U (HU3UUECKUI

CMBICJI, TPUMEHATh UX B PEIICHUM T€OMETPUUECKUX U (PUBMYECKUX 3a]ad.
[TpuMeHsTh CKasIpHOE MPOU3BEICHUE BEKTOPOB JIs1 HAXOXKACHUS JJIMH U YIJIOB.

[Tonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 B
pELIEHNH TeOMETPUUYECKUX U MPAKTUYECKHUX 3a/1ad.

10 knacc

Bianets NOHATUAMY NPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH U PaJMaHHON MEPBI yIiia, YMETh BBIYUCIATH IJIOMIA/Ib
Kpyra " ero yacte. [[puMeHsITh oJIydYeHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.
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Haxonute ocu (MM LIEHTPhI) CUMMETPUU (PUTYDP, IPUMEHATH JBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsTh MoNMy4YeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJAENW JJIA 3aJad pealbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBEIYHCIICHUSI C TPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYCCKUX (DYyHKITHI
(TTOTB3YSACh, TIE HEOOXOAMMO, KATBKYJIATOPOM).

[Tonb30oBaThCA NpU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOKWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB P PELICHUH 3a1a4.

[IpoBOAUTH JIOTUYECKHUE paccy X IeHus c UCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA NMPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, NPOBEIEHHOM K THUIOTEHY3€ IPSAMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4.

Onpenensaty MNapauieIbHOCTh MPSMBIX C MOMOINBIO YIJOB, KOTOPbIE
o0paszyeT ¢ HUMU CEKyIlas.

Pemate 3aaun Ha KieTyaToi Oymare.

[IpoBOINTH BBIYMCIECHUSA U HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAYEHUS
JIJOB B TE€OMETPUYECKHX 33Ja4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYI'OJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUH JIBYX NapaJJIeNbHBIX NPSMBIX CeKylled. Pemarte mpakTuyeckue
3aJlayd Ha HaXO0KJI€HHUE YTJIOB.

Brnanerp mNOHATHEM CpeIHEW JMHUM TPEYrojdbHUKA W  Tpaleluy,
MIPUMEHSITh UX CBOMCTBA MPU PEUICHUN F€OMETPUUYECKHX 3a1ay.

[IpumensaTh  TpU3HAKK  MOAOOWS  TPEYrOJbHUKOB B PEIICHUU
r€OMETPUYECKUX 3a]ay.

[Tonb3oBaTecs Teopemoit Iludaropa s pemieHUs TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanets mNOHATUSIMEH CHHyCA, KOCHMHyCa MW TaHI€Hca OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1630BaThCSl ATUMU MOHATUSAMU TSI PELLIEHUS
MPaKTUYECKUX 3a]1a4.

Beruucnare  (pazauyHbIMH  clocOOaMM) IUIOMIAJh TPEYrojdbHUKA W
IJIOIAAM  MHOTOYroJbHBIX  (uryp  (monb3ysich, TIl€  HEOOXOIUMO,
KIbKYJISITOPOM). [I[pUMEHSITh OJTydYEHHbIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Brnaners MOHATUSIMU BIUCAHHOTO W LIEHTPAJIBHOTO YIJIa, HCIOJIB30BAThH
TE€OPEMBI O BHMCAHHBIX yIiax.

[Tonb3oBaThCs dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUII HAXOXKIEHUS COOTHOUIEHUN MEXIY
TPUTOHOMETPUUECKUMU BETMUYNHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEHIEHUE TPEYTOJIbHUKOBY), TPUMEHSIThH
UX NPH PEIICHUH FT€OMETPUYECKUX 3a]1a4.
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TemaTnueckoe nJiaHMpoBaHue yue6Horo kypca

(ITO TOJIAM OBYYEHUST)

7 kjiacc (He MeHee 68 1)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uci10

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IbI 1€ATEJILHOCTH 00y4al0IIHUXCH

BCJIMYMH, BBIYHUCJICHHUC OTPC3KOB
u

YTJIOB.

[Tepumerp u muomanb ¢uryp,
COCTaBJIEHHBIX u3
IPSIMOYTOJIbHUKOB

4acoB)
[Ipocreiimmue [Ipocreiiine  reomerpudeckre [@OPMyIHPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
OOBEKTHI: TOYKHM,  TPSIMBIE,
reoMeTpu4ecKue PacnozHaBaTh M3y4yEHHbIE T'€OMETPUUYECKUE (PUIYphl, ONMpeNedasATbh HX B3aUMHOE
p Jy4yd U YIJIB, MHOTIOYTOJIbHUK, ya p ; (urypei, ompen
pacrojoKeHUe, BBIMOJHATH 4YepTEX M0 YCIOBUIO 3afaud (IIpM HaJIMYUU
durypni JIOMaHasl.
BO3MOXKHOCTH).
. CMexHble UM BEpTUKAJIbHBIE
1 HX CBOHCTRA. yTIIBL [IpoBoauTh mpoCTEHIINE NOCTPOCHUS C IOMOLIbIO LHUPKYIS U JIMHEHKH (1pu
W3mepenmue HaJIMYUU BO3MOKHOCTH).
Pabota c MIPOCTENIIUMHU
reOMETPHUECKHX | 4epTeRamm, W3MepATh JIMHEHHBIE U YIVIOBBIE BEIMYMHBI I'€OMETPUUYECKUX U IMPAKTUYECKHUX
00BEKTOB.
BEJIHYHH N3mepenue JIMHENHBIX U
YTTOBBIX OnpenensiTh «Ha I71a3» pa3Mepsl pealnbHbIX 00BEKTOB, IPOBOAUTH IPYOYI0 OLIEHKY
(14 9) 1IX pa3MepOB.

Pemath 3a71aun Ha BHIYKMCIICHUE JUTMH OTPE3KOB U BEIMYUH YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PacIoIOKEHNE TeOMEeTpUYecKuX puryp.
BBIYUCJIATh JIMHEHHBIE U

I[IpoBoauTh KiIacCU(UKAIIUIO  YIIIOB, YTJIOBBIE

BCJIMYMHEI, IPOBOAUTD HCO6XOZ[I/IMBIC JAOKAa3aTCIIbHBIC PACCYKIACHUA.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS TE€OMETPUH

79




TpeyrojibsHuku

(22 u)

[TonsTue 0 paBHBIX
TPEYrOJIbHUKAX W  IIEPBUYHBIC
[IPEICTaBICHUA O  PpaBHBIX

(xoHTpysHTHBIX) ¢urypax. Tpu

[IpU3HaKa paBeHCTBa
TPEYTOJIbHUKOB.

[Tpu3znaku paBeHCTBa
[IPSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CaoiicTBO
MeaHaHbl IPSIMOYTOJIBHOTO
TPEYrOJbHUKA.

PaBHOOE/1peHHbIE u

PAaBHOCTOPOHHHUE TPEYTOJIbHUKU.

[Tpu3znaku u CBOHCTBa
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

[IpotuB  OojbiIel  CTOPOHBI

TpEYroJbHUKA JEXHUT OONbIINI
yroa. IIpocrenmue HepaBeHCTBA

B reoMmerpuu. HepaBeHCTBO
TPEYrOJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONIbHBIN TPEYTOJIBHUK C
yriiom B 30°.

HCpBBIe TIOHATHA 0

J0Ka3aTeJIbCTBax B rCOMCTPUHU

PacnozHaBaTh napbl paBHBIX TPEYroJbHUKOB Ha TOTOBBIX uepTexax (C yKa3aHUEM

[IPU3HAKOB).
BbiBoAUTH  clencTBUS  (PAaBEHCTB  COOTBETCTBYIOIIMX — 3JEMEHTOB) M3  PAaBEHCTB
TPEYrOJIbHUKOB.

@opMyJIMPOBATH OIPEACICHUS: OCTPOYTOJBbHOTO, TYMNOYTrOJbHOTO, MPSMOYTOJIBHOIO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIUAHbI
TPEYroJbHUKA; CEPEIUHHOIO MEPIEHANKYIISIpa OTPE3Ka; IEPUMETPA TPEYroJIbHUKA.

@opMyJIMPOBAThH CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Crpoutb deprexu (IIPpM HAIUYUU BO3MOXKHOCTH), pemiaTh 3aJa4¥M C ITOMOUIbIO
HAXO0X/ICHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHSTH IPU3HAKK PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 33/1a4ax.
Hcnonb3oBath 1H(POBBIE peCypChl AJS HCCAEAOBAHUSA CBONCTB U3y4aeMbIX QUTYD.

3HAKOMMTBCS € MCTOPHUEN Pa3BUTHUS T€OMETPUN
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[MapaJieJbHbIE [TapamtensHple  npsMble, ux |(POPMYJHPOBATH MOHATHE MAPAUICTLHBIX MPSMBIX, HAXOAUTh MPAKTHYCCKHE TPUMEPHI.
b 2
npsiMble,  cymma [CBOMcTBa, IlaTelii  mocryiar .
M3yuaTh CBOMCTBAa YIJIOB, OOpa3OBAaHHBIX IPU MEPECEYECHHH MAPAIICIBHBIX MPSIMBIX
yrjioB Esxnupa. Haxpecr nexamue, .
CEKYIIIEiA.
TPEyroJibHUKA COOTBETCTBEHHBIC u
OHOCTOPOHHHE YUIBL [IpoBoaMTh [A0KA3aTEJbCTBA NAPALICIBHOCTH B MNpSAMBIX C TOMOIIBIO YIJIOB
(14) (oOpa3oBaHHbIC o o ’
p IPH |oGpa3oBaHHBIX MPH MEPECEUEHUH ITUX TPIMBIX TPETHEH NPIMON. BBIYHMCIAATH CymMMy
TiepeceaeHn TTapaIeIbHbIX - \vrop TpeyronsHIKA 1 MHOTOYTOJIBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KCiIOBbIe ¥ OYKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUUECKUX 3ajauyax C
IIpusHax TApaLICABHOCTH oo np30BaHMEM TEOPEM O CyMME YTIIOB TPEYTOJIbHUKA U MHOTOYTOIbHHKA.
OpSIMBIX ~ 4Yepe3  PaBEHCTBO
DACCTOSIHMH OT TOYEK OfHON [SHAKOMHTLCSI C HCTOPHeli pa3BUTHS F€OMETPHH
MPSMOM 10 BTOPOH MIPSIMOM.
CymMa yIJioB TPEyroibHHUKA U
MHOTOYTOJIbHHKA.
BHerHye yrisl TpeyroibHuKa
OKpYKHOCTD 1 (OKPYKHOCTb, XOPJIBI U |[@opMyIMpPOBATHL ONpeNdeJeHHsl: OKPYXKHOCTH, XOpJbl, JHaMeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |[OKPY>KHOCTH.
KacarenbHass K  OKPYKHOCTH. .
I'eomeTpuUecKue OKpY/KHOCTD, BITHCAHHAR B YTON M3yuaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YepPTEK(MPU HAIUYHH BO3MOKHOCTH).
, :
MOCTPOEHHUSI Monstie o PMT, nprveHerue B HccienoBaTh, B TOM YKCIIE HCHOJb3Ysl HH(POBBHIE PECYPChI: OKPYXKHOCTh, BIIMCAHHYIO B
> v
OJI; LIEHTP OKPYKHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB KacaTebHBIX.
(14 1) 3aJa4dax. buccekrpuca p O HEHIP OKRpYXK ’ yroi. p P
CCPCAIMHHBIM  TICPHCHAUKYD [ cnmonb3oBaTs MeTox I'MT it qOKa3aTesbCcTBA TEOPEM O TEPECCUCHUH OUCCEKTPHC
KaK — ICOMCTPHICCKUC  MECTA \yrjop TpeyroibHUKA W CEPEJMHHBIX TEPIEHIUKYISIPOB K CTOPOHAM TPEYrOJbHHKA C
TOYEK.

OKpy»XHOCTb, OIMCAHHAasl OKOJIO
TpeyrojibHUKa. BrnucaHHas B

TPEYrOJIbHUK OKPY>KHOCTD.

nomolbsio [ MT.

OBiageBaTh MNOHATHSIMH BIIMCAHHOW ¥ OMNHCAHHON OKPYXXHOCTEH TPEYroJbHUKA,
HAXOAUTH LIEHTPHI ITUX OKPYKHOCTEH.

PemiaTh OCHOBHBIE 3aJa4d HAa MNOCTPOCHHE. yrIjia, PaBHOI0 OAHHOMY, CCPCAMHHOIO
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[Ipocreiimue

3aJa4du Ha

[EPIEHINKYJIIpa JAHHOIO OTpe3Ka; NpsAMOM, NPOXOASIIEH dYepe3 OaHHYI0 TOYKYy H

[HOCTPOCHHE MEPIECHUKYJIAPHOM JaHHOW MHpPsSMON; OMCCEKTPUCHl JAHHOIO YIia; TPEYrOJbHUKOB IIO
Pa3IMYHBIM 2JIEMEHTAM.
3HAKOMHTLCH ¢ HCTOPHEH Pa3BUTUS T€OMETPUN
IloBTOpEHue, [loBropenue u 00o6menre PemaTh 3a1a4n Ha NOBTOPEHUE, WILUIIOCTPUPYIOLINE CBA3H MEXKAY Pa3IMYHBIMU YacCTIMU
0000menue OCHOBHBIX IIOHATHH U METOJOB  [Kypca
Kypca
3HAHUH
7 xiacca
(4 )
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8 KJ1acc (He MeHee 68 4)

Ha3Banue pa3nena
(Tembl) Kypca
(umcJ10 YacoB)

OcHoBHOe co/iep:KaHue

OcHOBHbBIE BH/IbI 1€ATEILHOCTH 00y4aI0IIUXCSA

YeTbIpEéXyroabHM-
KH

(12 u)

[TapannenorpamMm, ero Npu3HakKu

u cBoicTBa. YacTtHble ciy4yau

napajieIorpaMMOB
(IpAAMOYTOJIbHUK, pomo,
KBaJpaT), UX T[PHU3HAKK U

cBoiictBa. Tpaneuus. PaBHoOokast
U NIPSIMOYTOJIbHAS TPAIICIUH.

VaBoenue MEIUAHEL.

IleHTpanbHas CUMMETPUS

MN300paxkaTh M HAXOAMTb Ha 4YepTekaxX 4YETHIPEXYTOJIBHUKM pa3HbIX BUAOB M HX
SJIEMEHTHI.

@opMyJIMPOBATH ONpeAeeHHs: TTapajuieiorpaMmma, IpsiMOyTroJibHUKA, poM0a, KBajpaTa,
Tparneuuu, paBHOOOKOH Tpaneuu, NpsiMOyToJIbHON Tparenuu.

I[OKa3blBaTb H HUCIHOJbB30BATh IMPH PpelICeHUMHM 3a4a4 IIPpU3HAKK U CBOMCTBA:

napajJiesIorpaMMa, IpsIMOyroJIbHUKa, poM0a, KBaapaTa, Tpaleuy, paBHOOOKOH Tpanenum,
[IPSIMOYTOJIBHOM TPAIlCLUH.

IIpuMeHATH MeTO yIBOCHUS MEIUAHBI TPEYTOJbHUKA.
Hcnosab30BaTh U(POBBIE PECYPCHI JIJIST UCCIIEIOBAHUS CBOMCTB U3y4aeMbIX (QUTYD.

3HAKOMHTBCS C HCTOPHEH Pa3BUTHS FEOMETPUH

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
MoA00HbIE

TpeyroJbHUKH

(15 v)

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsisi JIMHUS TpPEYroJibHUKA.
Tpaneuus, e€ cpeaHsis JINHUS.

[IponnopumoHaibHBIE OTpPE3KH,

[IOCTPOCHUE 4ETBEPTOrO

[IPOMMOPLHUOHAJIBHOT'O OTPE3KaA.

CBolicTBa IIEHTpa  Macc B

TPEYTOJIbHUKE.

IIpoBoANTE MOCTPOCHUSI C NMOMOUIBIO LUPKYJIS U JUHEWKU C MCIOJIb30BAaHUE TEOPEMBI
Qanmeca W TEOpeMBl O  IPONOPLUOHAIBHBIX CTPOMTb  YETBEPTHIN
PONOPLHMOHATIBHBIN OTPE30K (MPH HATUYMH BO3MOXKHOCTH).

OTpE3Kax,

IIpoBOoAMTH 10KA3aTEJBLCTBO TOTO, YTO MEIWAHBI TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM
TOYKE, 1 HAXOAMTH CBSI3b C LIECHTPOM MacC, HAXOAUThb OTHOLIECHHUE, B KOTOPOM MEIUaHbI
JIETATCS] TOUKOM UX MEPE CEUECHUS.

Haxoautsb HOI[O6HBIC TPCYTrOJIbHUKU Ha T'OTOBBIX qCpTeiKax C YKa3aHHueM

COOTBCTCTBYIOIIMX ITPU3HAKOB HO)]06I/I5[.

PemaThb 3agaum Ha l'IOI[O6HBIe TPEYTrOJbHUKHA C TIOMOIIBIO CaAMOCTOATCIBHOI'O ITIOCTPOCHU A
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[TomoOHBIE TpeyroabHUKH. Tpu [UepTexei (IpU HAINYMK BO3MOXKHOCTH) M HAXOKJEHUS OJOOHBIX TPEYrOJIbHHUKOB.

[pU3HaKa noxoous

[IpoBoaUTH 10KA3aTENbCTBA C UCIIOJIH30BAHNUEM IIPU3HAKOB MOIO0USI.
TPEYroJbHUKOB.  IIpakTnyeckoe
[PUMCHCHHC Jloka3pIBaTh TpU IpHU3HAKA MTOA00HUS TPEYTOJIbHUKOB.

IIpyMeHATH [10Jy4YEHHBIE 3HAaHUS IIPU PELICHUU T'€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUN

IL1omans.
Haxoxnenue
10 ei
TPEYTroJbHHUKOB H
MHOT0YT0JIbHBIX
¢uryp. Inomaau
MoA00HbIX (uryp

(14 )

[lonsiTue o0 oOwmel Tteopun
[LTOIIATH.

DopmyJIbl TS TUTOIIAIA
TPEYroJIbHUKA,

napauienorpamma. OTHOLLIEHUE
[UIOIIAZIEH  TPEYrOJIbHUKOB  C
OOIIMM OCHOBaHUEM WU 001IIeH

BBLICOTOM.

Brraucnenue inehE
CIIOKHBIX buryp yepes
pa3zbueHue Ha  4acTu H
JTOCTPOCHHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.

Brruncinenue IJIOIIAIEH.

OByaeBaTh NMEPBHYHBIMHU TPEICTABIEHUsIMU 00 OO0mIel Teopuu twiomanu (Mepshl),
¢GopmyaupoBaTh CBOMCTBA IUIOLIA/IN, BBIACHATh MX HArJISAIHBIA CMBICIL.

BoiBoauTh (hOpPMYITBI TUIONIAIU TTApaUIeTIOTpaMMa, TPEYTOIbHIKA, TPATICIIHH 13 (POPMYJTBI
[JI0111a] T TIPSIMOYTOJIbHUKA (KBaJipaTa).

BoiBoauTH (OpMYIIBI TUIOMIAIN BBITYKJIOIO YETHIPEX YrOJbHUKA Yepe3 AUArOHAIU U yrojl
MEXKy HUMH.

Haxonuth momann ¢uryp, nm300pak€HHBIX Ha KieTyaTod Oymare, HCIOJIb30BaTh
pa3z0ueHne Ha 4acTu U JOCTPOEHUE (MPU HAIIMYMH BO3ZMOXKHOCTH).

Pa36npaTb NpUuMepbI  HCITIOJIb30BAHUA BCIIOMOraTeIbHOM IUIOMIAAX  JJIS peuicHus

TCOMETPHUCCKUX 3aJ1ad.
HaxoauTth momaan mogo0HsIX Guryp.
BoiuncasTh I0MIaA1d Pa3IMYHBIX MHOTOYTOJBHBIX (DUTYD.

PemaTh 3aaum Ha IUIONIAIb C TPAKTUYECKUM COJCPKaHUEM
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3anaun c MIPAaKTUYECKUM
cogep:kanueM. Penienue 3anad ¢
[TOMOLIbIO METO/A

BCIIOMOIaTeIbHOM Iomaaun

Teopema
ITugaropa
HayaJjia
TPUTOHOMETPUH

(10 v)

Hu

Teopema [Tudaropa, ed
7I0Ka3aTelbCTBO W IPHUMCHEHHE.

Oo6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (DYHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHUSI B IMPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHoIIEHNs MEXAY CTOPOHAMU
B MIPSIMOYTOJIBHBIX
TPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

Jloka3zbiBaTh Teopemy [Tudaropa, mcnoab3oBaTh €€ B IPaKTUUECKUX BBIYUCICHUSX.

®opMyJIMpOBaTh  ONpeEeNCHUs
NPOBEPATH UX KOPPEKTHOCTD.

TPUT'OHOMETPUICCKHUX

GyHKIMA — OCTPOTO

yria,

BoiBoauTH TPUTOHOMCTPUYICCKHUEC COOTHOILICHUS B IIPSAMOYT'OJIBHOM TPCYT'OJIbHUKE.

MccenenoBaTh COOTHOUICHUS MEKAY CTOPOHAMH B TIPSMOYTOJNBHBIX TPEYrOJIBHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnonb3oBaTh GopMysibl IPUBEAECHNS U OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO JJIS
HAaXOXJ/IECHHUS COOTHOIIEHUH MEXIy TPUTOHOMETPUUYECKUMH (QYHKIUSAMH Pa3IUYHBIX
OCTPBIX YIJIOB.

IIpuMeHATH [TOTy4YeHHbIE 3HAHUS U YMEHHUSI IPH PELICHUH TPAKTHYECKUX 33]1a4.

3HAKOMMTBCS C MCTOPHEH Pa3BUTUS T€OMETPUN
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YTIJIbI
OKPY’KHOCTH.
Bnucannrnie

U OIIMCAHHBbIEC

YETbIPEXYT0JIbHU-
KH.

KacaregnHblIe

K OKPYKHOCTH.

Brricannbie
YTJIBL,

u HCHTpPAJbHBIC

YIOJl MEXKIYy KacarelbHOM U
XOPJIOH.

Yriel MeXIy — XOpAamMH M
CEKYIIUMHU.
Brucannbie u OIMCAaHHbBIE

YETBIPEXYTOJIBHUKH, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHHne 3THX

®opMyJIMPOBAaTh OCHOBHBIE OIPEAEIEHUS, CBA3AHHBIE C yIiaMH B Kpyre (BIHMCAaHHBIN
yYroJl, LEHTPAIbHbBIN yrod).

HaxoauTs BIIMCaHHBIE YIIIbl, ONUPAOIINECA HA OJHY YTy, BBIYUCIATH YIUIBI C IOMOILBIO
TEOPEMBI O BIIMCAHHBIX YIVIAX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
LIEHTPAJIbHOM YTJIE.

HccaenoBarb, B TOM YHCIE€ C TIOMOLIBI0 IU(PPOBBIX PECYpCOB, BIHCAHHBIE H

OINMCAaHHBIC IIeTbI];)éXerJ'IBHI/IKI/I:, BbIBOJAUTDH UX CBOMCTBa U IMPHU3HAKH.

Hcnmoan30BaTh 3TH CBOMCTBA U IMPU3HAKHU IIPU PCIOCHUU 3aaa4

Kacanmne CBOICTB
OKpYKHOCTEH [pU pELIEHUH TE€OMETPUUECKUX
(13 l[) 3a1a4.
B3anMHOE pacnosioxeHue IByX
OKPY’KHOCTEM. Kacanmue
OKPY>KHOCTEHN
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX NMOHATHH (PemaTh 3aa4M Ha NOBTOPEHUE, WIIIOCTPUPYIOIINE CBS3H MEXY Pa3IMUYHBIMH YacTSIMHU

00001IeH e 3HAHNI

(4 9)

17
METOJIOB KypcoB 7 W 8 KIIaccos,

0000111eHNE 3HAHUT

Kypca
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9 KJjacc (He MeHee 68 1)

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHOE coiep:KaHue

OcHOBHbIE BUIbI 1€ATEJIbHOCTH 00y4aI0IIUXCHA

4acoB)
Tpuronomerpusi. [[lonatue  cuHyca, KocuHyca,POpMyJMpoOBaTh ONpefeJleHus  TPUTOHOMETPUUYECKUX (PYHKIUI TYIBIX U HMPSIMbIX
TaHreHCca OCTPOro yria, (pOpMyJIblyIiioB.
Cunyc, KOCHHYC,

TaHreHce yriaos ot 0

[IPUBCACHUA.

Haxoaurthb CHUHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYrOJIbHUKA I10 Ta6JII/IIIaM H 4epe3

no 180 rpaaycoB.Onpenencnue COOTHOILCHUSI CTOPOH B TPEYTOJIbHHKE.
DopMyJIbI TPUTOHOMETPHUYCCKUX 3
S — HcnoJib30BaTh (GOPMYIIbI IPUBEACHHS ISl BHIYMCIICHHS TPUTOHOMETPUUYCCKUX (DYHKIHIA
¢yukuil yrnmos ot 0° mo 180°. [TymbIX yrios.
(16 )
Permenne Haxox/[IeHHe JUIHH CTOPOH W [BBIBOAMTH TeOpeMy KOCHHYCOB H TEOPEMY CHHYCOB (C panyCcOM OIMCAHHOH OKPYKHOCTH).
TPEYroJbHUKOB.  [BEIHUYHH YIJIOB TPEYTOJHLHUKOB.
Teopembr HaxoauTh CHHYC, KOCHHYC, TAHICHC YIJIOB TPEYTOJbHUKA M CTOPOHBI TPEYrOJIbHUKA Yepes3
KocuHyc u CHHYC IPSIMOTO U TPUTOHOMETPUYECKHE PYHKIUH YIIIOB.
KOCHHYCOB 7 y yenp p p pynkpm yr
TYIIOTO yria. Teopema 5
CHHYCOB. , Pemath TpeyroJbHUK, UCTIONB3YS ONpPENENICHHS TPUTOHOMETPUYECKUX (YHKIHHA OCTPOTO
KOCHUHYCOB(000011IEHHAS)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C paanycom yIi1a, TCopeMy Y y

OTIMCAaHHOW OKPY>KHOCTH).

Dopmyna
TpEyTroJbHUKA

IJIOIIAIN
yepes JBE
CTOPOHBI M YIOJl MEXIYy HHMH.
Dopmyna TJTOIIA/INA
JeTBIPEXYTOBHUKA Yepe3
TMaroHAI U yTroJI MEKy HUMH.

€ro

PemaTts HecTaHJapTHBIE NIPAKTUYECKUE 3a7a4l, CBOAAIIMECS K HAXOXKACHHUIO Pa3JIMUHBIX
HJIEMEHTOB TPEYroJIbHUKA
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[IpakTueckoe [IPUMEHEHUE
TTOKa3aHHBIX TEOPEM
IIpeoopaszoBanue [[lonstue o  npeobpazoBannnOCBaMBAThL MOHATHE IPEOOPA3OBaHMs MOAOOUS.
moao0us. og00usl. .
HccnenoBath OTHOUICHHE JIMHEHHBIX SJEMEHTOB (UIYp MpU MpeoOpa3oBaHUM MOA00US.
(8 ) CoOTBETCTBEHHBIE aneMeHThHaxoauTh mpuMepsl IOJ00HS B OKPYKAIOIIEH 1eHCTBUTEIBHOCTH.
Mo100HBIX uryp.
PemiaTh reomMeTpuyueckre 3aJaud U 3aJaYd M3 PEANTbHON JKU3HH C HCIOJNb30BAHHEM
MPU3HAKOB MOJOOHBIX TPEYTOJILHUKOB.
MeTtpuueckue Teopema 0 Mpou3BeIeHNU [ BBIBOAUTH METPHUUECKHE COOTHOIIECHHUS MEXKIY OTPE3KaMH XOpPJ, CEKYIIUX U KacaTelIbHbIX
COOTHOIIIEHHUsI B [OTPE3KOB  XOpI, TEOpeMa O |C UCIOJIH30BAHNEM BIIMCAHHBIX YIJIOB M TOJOOHBIX TPEYTOJIHHHUKOB.
OKPYKHOCTH. [TPOU3BEICHNUN OTpPE3KOB .
Hcnoab30BaTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON
CeKyIIMX, TeopeMa O KBaJpare B
(8 u) . [pH PEIICHUH 3a]]a4, TOCTPOCHUHU YePTEeKeW Ha MPAKTUUYECKUX 3aHATHIX
kacarenbHOW. [IpuMeHeHne B

PCHICHUU I'COMCTPUICCKHUX 3aJiaYd

BexTopbi (12 )

Onpenenenne BEKTOPOB,
CJIO)KEHHE U PA3HOCTb BEKTOPOB,

YMHO>XCHUC BCKTOPA HA YUCJIO.

DuU3N4eCKUl U IeOMETPUUYECKUI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJICHHbBIE OTPE3KH, MCCJIeI0BAaTh I€OMETPHUYECKHM
(mepemerienue) U GU3NYECKUil (CuIa) CMBICIBI BEKTOPOB.

3HaTh OnpeejeHMsl CYMMBl W Pa3sHOCTH BEKTOPOB, YMHOKEHHsS BEKTOpa Ha YHCIIO,
HCCJIe0BATH FEOMETPUUECKUN U PU3NYECKHIT CMBICIIBI TUX ONepaluii.

PemaTthb TCOMETPHUUYCCKHUE 3a1a4r C UCIIOJIb30BAHUEM BEKTOPOB.

PasnoxkeHne BeKTOpa IO JBYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

KoopauHartsl BEKTOpa.

CkansipHoe IIPOU3BEICHHE
BCKTOPOB, €ro0 IMPUMCHCHUC JIA

HaXOXICHUA JJIMH U YIJTIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

IS
pelIeHnsT 3a7a4 KUHEMATHUKH |
Meton

[IpuMeHEeHHEe  BEKTOpPOB

MEXaHHUKH. KOOpAMHAT
[pU PpEHIeHUH TeOMETPHUUYECKHUX
3aad.

cnonk30Banue MeETOoJIa
KOOpAMHAT B

3agadax

MMPaKTUICCKUX

PackaaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKaIIpHOE IPOU3BE/ICHUE BEKTOPOB, BBIBOJUTH €r0 OCHOBHBIE CBOMCTBA.
BoiuncasTs cyMMy, pa3HOCTh M CKaJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
I[IpuMeHSATDH CKaISIPHOE IPOU3BEACHHUE JIJIsl HAXOXKICHUS JJIUH U YIJIOB.

Hcnoab3oBaTh CBOWCTBA YIVIOBOr0O K03 @uirenTa npsMol Npu peleHu: 3aaad, JUis
oTpeieNICHUs PACIIOIOKEHUS MTPSIMOH.

HpI/IMeHﬂTb KOOPpAWHATHI IIPpHU PCHICHHUU I'COMCTPHUUCCKUX WU IIPAKTUYICCKUX 3a1a4, AJIA
IIOCTPOCHUA MAaTCMATHUUCCKUX MoJieNnen pCaIbHbIX 3a/1a4 (((MCTOI[ KOOp,Z[I/IHaT»).

[losb30BaTHCS I TOCTPOCHUS U HCCIIE0BaHUN IIU(PPOBBIMHU PECYPCAMH.

3HAKOMHUTBCS ¢ MCTOPUEH Pa3BUTHUS T€OMETPUH

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3alus
3HAHMIT?

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kypco  /—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMATU3aIIH 3HAHHUH.
[Ipocreliine  reoMeTpuyecKue
¢urypel W  UX  CBOICTBa.
3mepenue TeOMETPUUYECKUX
BEJIUYHH.

TpeyroapHUKH.
[TapannenpHble u

[EePIECHIUKYIIIPHBIE TIPSIMBbIE.

OnepupoBarth NOHATHSAMHU:  (Urypa,
paBHOOEIPEHHBII W PaBHOCTOPOHHUN TPEYrOJIbHUKH,

TOYKa, TMpsAMasd,

yro,
IPSIMOYTOJIBHBI  TPEYTOJIbHHUK,

MHOT'OYT'OJIbHUK,

Me/raHa, OMCCEeKTpUca U BBICOTA TPEYrojbHHUKA, apallienorpaMM, poMO, MPsIMOYTOJIbHHUK,
paBeHCTBO M mojobue  Quryp,
TPEYroJbHUKOB; NapaJJIENTbHOCTh U MEPIEHANKYIAPHOCTh MPSIMBIX, YOI MEXY MPSMBIMH,

KBaaApaT, Tpaneuud; OKpPYKHOCTb, KacCaTCJIbHas;
CUMMCTpPUA OTHOCUTCIIBHO TOUKHU U HpHMOﬁ; IJINHA, PACCTOSIHUEC, BCJIMYUHA YTIJIad, IUI0IAadb,

[EPUMETP.

Hcnosb3oBath GopMyJibl: IEpUMETPa U IUIOMAIN MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH
1 TUIOIIAIU KpyTa, 00bEMa MpsIMOYTOJIbHOTO Napajuieenunes1a.

OnepupoBaTh NOHATHUSAMM: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, BEKTODP; MCMOJIb30BaTh
9TH TOHATUA IS MPEJCTaBICHUs NAHHBIX M pEHIeHMs 3a/ad, B TOM YHCJIEe W3 JAPYTUX
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OKpYy>KHOCTb u KpYT. |[y4eOHBIX MPEIMETOB.
[‘eomeTpuyeckue  MOCTPOCHUSI.

Pemiate 3aa4yM Ha IOBTOPEHUE OCHOBHBIX IIOHSATHH, WUIIOCTPALUIO CBSA3EH MEXAY
VY riel B OKPY>KHOCTH.

BicagHEIe i OIIMCAHHEIE Pa3JIMUHbIMU YaCTsAMU KypcCa.

OKPY’KHOCTH MHOTOYTOJIbHUKOB. |Briguparh METOA /IS PEIICHUS 3aJa4H.
[Ipsamas 51 OKPY/KHOCTb.

YeThlpéXyronsHuky. Brincannsie (PelIaTh 3a1a4u U3 OBCCAHCBHOM KU3HN
151 OIMCaHHbIC
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa u nHauana
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

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

[IpeoOpazoBanus IJIOCKOCTH.
J[BrOKEHUS. [TonoGwue.
Cummerpus.

IIontans. Brruncnenue

iomaneii. [lnomanyu moaoOHBIX
buryp.

HeKapTOBBI KOOpAWHATBL Ha
IIJIOCKOCTH.

BekTopbl Ha INTIOCKOCTH

2 371ech TIpeCTaBIeHBI dIeMEHTH CONEpKaHUs Kypca, M3ydaBIIHecs B 5—8 KiaccaX M TpeOylolIue MOBTOPEHHMs, 0OOOIIeH s W CHCTEMATH3AIHN.
OOpararbest K TOMY MaTepHally MOXHO B BHJIE€ aKIIEHTa Ha 3aBEpILAlOIEeM dTare u3ydeHus Kypca 9 kiiacca Win pacrpeieisTh 0 COOTBETCTBYIOIIUM
TEMaTHYECKHUM pa3JieliaM, U3ydaeMbIM B T€YCHHE y4eOHOTO rojia.
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10 kJacc (He meHee 68 1)

Ha3zpanue
pasaesa (Tembl)

Kypca (4ucjio
4ac0B)

OcHoOBHOE colep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCS

JlekapTOBBI
KOOPAMHATHI
IJIOCKOCTH

Ha

(16 )

HeKapTOBBI KOOpAuUHaTbl TOYECK
Ha IIJIOCKOCTH.

YrinoBoii

yria
u

YpaBHEHHE TIPSIMOU.
Kod(puIueHT,
napasuieNbHbIe

TaHT'CHC
HAaKJIOHA,
TICPIICHAUKYIISIPHBIC IIPAMBIC.

YpaBHEeHHE OKPYXHOCTH.
HaxoxaeHne KOOpAMHAT TOYEK
repecedeHust U

[IPSIMOM.

OKPY>KHOCTH

MeTtoa KOOpAUHAT IPU PEIICHUHN
reOMEeTpPUUYECKUX 3ajau.

cnonp30Banue METOoJIa

KOOpAUHAaT B MPAKTUYCCKUX

3agadax

OcBauBaTh NOHATHE HpHMOYFOHBHOfI CUCTEMBI KOOpAWHAT, ACKAPTOBLIX KOOPpAHWHAT
TOYKH.

BBIBOAUTH ypaBHEHUE NPSAMOW U OKPYKHOCTH. BbIJAEIATH MOJIHBIM KBajgpar Uit
HAaXO0XACHUS LIEHTPA U pauyca OKPY>KHOCTH 10 €€ YPaBHEHHUIO.

Pemath 3agauMm Ha HAXOXXJIEHUE TOYEK MEPECEUCHHUS MPSAMBIX U OKPYKHOCTEU C
[MOMOIIBIO0 METOIa KOOPAUHAT.

Hcnoab30BaTh CBOIMCTBA YTriI0BOro KoddduUllMeHTa MPSMON MpH pEelIeHUH 3a1ad, AJis
ONPEACIICHUS PACIION0KEHUS MPSIMOIA.

IIpyMeHATh KOOPAMHATHI IPU PELICHUN T€OMETPUYECKUX W MPAKTUYECKUX 3aaad, Ui
MOCTPOSHHSI MAaTEMAaTHUYECKUX MOJIEIeH pealbHbIX 3a1au («METOJl KOOPIUHATY).

Ilosib30BaTHCS A1 TOCTPOCHUS U HCCIET0BaHUHN ITU(PPOBBEIMHU PECYPCAMH.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS FT€OMETPUH

IIpaBuiabHbIE
MHOI'0YI'0JIbHUKH.

Jl1uHa OKPYKHOCTH

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH,

BBIYMCIICHUEC ux

Uucno m W JUIMHA OKPYXHOCTH.

JlnvHa 1yru OKpPY>KHOCTH.

OJICMCHTOB.

q)OpMyJ'II/IPOBaTL ONpCACICHUE IMTPABUIIBHBIX MHOT'OYT'OJIbHUKOB, HAXOAUTD UX 3JICMCHTHI.

Iloab30BaThCA ITIOHATHEM JJIUHBI OKPY>XKXHOCTH, BBe)IéHHI)IM C MOMOLIBIO MPaBUJIBHBIX
MHOT'OYI'OJIbHUKOB, ONIPEaCJATb YUCJIO T, JJIMHY YT 1 paJUaHHYIO MEPY YyTIJia.

IIpoBoaMTH Mepexoj OT PaIMaHHONW MEPHI yTJa K TPayCHON M HA00OPOT.
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U II0IIAAb Kpyra.

Pannannas mepa yria.

OnpeaensiTh IIOMIAL KpyTa.

Boiuuciienue [1nomane kpyra u ero 31eMeHTOB BbiBoAMTH GopMyJibl (B IpalyCHOM M paguaHHON Mepe) Uil UTUH AYT, IUIOIIaien
1o1aaei CEKTOPOB U CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 u) Breruncnenne rmuomaneii  puryp,BeraucasThb miomaan GUryp, BKIIOYAIONIIUX 3JIEMEHTHI OKPYKHOCTHU (KpyTa).
BKJIFOUAIOLIMX JJIEMEHTHI Kpyra
HaxoauTh miomaay B 3aa4ax peajibHOW KU3HU
[ BrKxeHHs [lonsTne 0 nBUKeHUM [Pa30upaTrh [OpUMEphl, WUIIOCTPUPYIOLIUME MOHSATHS JBUKEHHS, LEHTPOB U OCeH
MJIOCKOCTH [UIOCKOCTH. [TapannenpHbl |[CHUMMETPUM.
[EPEHOC, TIOBOPOT U CUMMETPHUSL. .
(10 v) OCH ¥ IeHTPEI CHMMETPHE. @opMyJMPOBATh ONpPEAEICHUs MapaJUIeIbHOTO IMEPeHOoca, IOBOPOTa U OCEBOU
CUMMeETpUU. BBIBOAUTH UX CBOMCTBA, HAXOJAMTH HETIOJABUKHBIE TOUKH.
[IpocTeiine  OpuUMEHEHHUS B . .
bemmenmy 3a1a4 HaxoauTh EHTPBI ¥ OCU CHMMETPHI MMPOCTEHIIHX UTYP.
I[IpuMeHATH NapajyIebHbIA IEPEHOC 1 CUMMETPHIO MPU PEIICHUH T€OMETPUUECKUX 3a]1a4
(pa3bupaTb MpUMEpHI).
Hcnoab30BaTh 715 TOCTPOCHHS M UCCIIEIOBaHU IU(POBBIE peCypCHI
I[loBTOpEHue, [loBTOpEeHNE OCHOBHBIX MOHATHI |[OmepupoBaTh MNOHATHAMM: (Qurypa, TOUYKa, TMpsAMas, Yrojl, MHOTOYTOJbHUK,
00o01meHue, n  MeTooB KypcoB 7—10 |paBHOOCIPEHHBI W PaBHOCTOPOHHUH TPEYrOJIbHUKH, MPSMOYTOIbHBIA TPEYrOJbHUK,
CHCTEeMATH3alMs  |KJIACCOB, 000011eHNe U [MeauaHa, OMCCEKTpHUCa U BBICOTA TPEYTOJIbHUKA, MTapajieorpaMM, poMO, MPSIMOYTOJIHbHUK,
3HAHUIG’ CUCTEMaTH3aIus 3HaHWM. [KBaJApaT, Tpameuus; OKPYXHOCTb, KacaTellbHasi; pPaBEeHCTBO U TmojoOue ¢uryp,
[Ipocreifliine  reoMETpUUYECKHE [TPEYTOJbHUKOB; MApPaUICIbHOCTh U MEPIEeHAUKYISPHOCTh MPSAMBIX, YIOJd  MEXIY
(26 ) ¢buryppl W  HUX  CBOWCTBA. [IPAMBIMHU, CUMMETPHS OTHOCHUTEIBHO TOYKH U TMPSMOM; JUIMHA, PACCTOSHUE, BETUYHHA
N3mepenue F€OMETPUUECKUX [yIJia, TUIOIAb, IEPUMETP.
BEJINYMH.
HUcnoab3oBats ¢GopMyabl: TepUMETpa MW IJIOMAJA  MHOTOYTOJIBHUKOB, JUTUHBI
TpeyroabHHUKH. OKPYKHOCTH | ILIOMIAAH Kpyra, 00bEMa MPsIMOYTOIHHOTO MapauleNenumne/ia.
[lapamienbHbIe 1 (OnepupoBaTh NOHATUSIMHU: IIPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP; MCMOJIb30BaTh

OTU TOHATHUA OJId MPCACTABJICHHA OAaHHBIX WM PCHICHUA 3aJdad, B TOM YUCIC M3 APYTIHX
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MePIEeHIUKYIIAPHBIE TIPSIMBbIE. yaeOHBIX TpeaMeToB. PemiaTh 3a1auu Ha MOBTOPEHUE OCHOBHBIX MOHSATUH, HIUTFOCTPAITUIO

CBsI3€M MEXy pa3IU4YHbIMU YacTsAMU Kypca. BelOMpaTh MeToA /1715 pelieHus 3a1a4u.
OKpy’>KHOCTb u KpYT.

['eomerpuueckue mnoctpoeHus. [Pemarb 3a4a4u U3 IOBCEIHEBHOU KU3HMU.
Y Iuibl B OKPY>KHOCTH.
Brimcannbie n OIMMCaHHBIC
OKPY>KHOCTH MHOT'OYT'OJIbHUKOB.

[Ipsamas U OKPY’KHOCTb.
UeTbIpE€XyrosbHUKHU. Bricanubie
151 OIMCaHHbIE
YETBIPEXYTOJIbHUKU.

Teopema Iludaropa u Havama
TPUTOHOMETPUHU. Pewenue
OOIINX TPEYTrOJILHUKOB.

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH,

[Ipeobpa3oBanus IIOCKOCTH|
JIBYOKEHUS. [TonoGwue.
Cummerpust.

[Imomans. Brruncnenue

mromaneii. Ilnomanan moxo0HBIX
¢buryp.

I[eKapTOBLI KOOPAWHATLL Ha
TIJIOCKOCTH.

BCKTOpBI Ha IIJIOCKOCTH

2 311ech TIPEICTABICHBI MEMEHTHI COIEpKaHMs Kypca, n3ydasmmecss B 5—10 kmaccax M TpeOyromiie MOBTOPEHHs, 0000IIEHHS U CHCTEMAaTH3aINH.
OOpararbcst K ATOMY Marepually MOXXHO B BHJIE€ aKIIEHTa Ha 3aBeplIaroiieM dTarme u3ydeHws: kypca 10 kimacca unmu pacrnpenensTh Mo
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COOTBCTCTBYIOIIIUM TCMATUYCCKUM pa3aciiaM, U3y4acMbIM B TCUCHUC y‘IGGHOI‘O roaa.

[Tpu pazpaboTke pabodeit mporpaMMbl B TEMAaTUYECKOM IIJIAHUPOBAHUH JOJDKHBI OBITh YITEHBI BO3MOKHOCTH MCTIOJE30BaHUS
ANEKTPOHHBIX (IIMGPOBBIX) 00pa30BATEIbHBIX PECYPCOB, SBISIIONIMXCS Y4eOHO-METOJAMYECKMMHU MarepuaiaMu (MyJIbTUMEIUIHBIC
POrpaMMBbl, JIEKTPOHHbIC YUEOHUKHU W 3aIa4HUKH, DJIEKTPOHHBIE OMOIMOTEKH, BUPTYaJbHbIE JTaOOPATOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIUU LHUQPPOBBIX 00pa30BaTENbHBIX PECYPCOB), MCIOJb3YyEeMbIMU Jisi OOydeHuss W BocnuTanus oOydarouruxcs ¢ HOJIA,
MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJE U peau3yIOIMMH auaaktuyeckue BosMoxuHoct UKT, conepxanue KOTOpbIX
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa30BaHUU.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKA».
8—10 KJIACCBI

Henan n3yyeHusi yueOHOro Kypca

B coBpemMeHHOM 1IU(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa30BaHUHU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraer umncio
npodeccuii, mpu OBIAACHUN KOTOPHIMHU TpeOyeTcs Xopoias 6a30Basi MOArOTOBKA
B o00JacTM BEpPOATHOCTH U CTAaTHCTUKM, Takas TOJArOTOBKAa BaXKHa JUIA
MPOAOHKEHNUS 00pa30BaHUs U I YCTIEIIHOM MPo(hecCnOHAIBHON Kapbephl.

Kaxxapiif 4enmoBek MOCTOSSHHO MPUHUMAET PEIICHUs] Ha OCHOBE MMEIOIUXCS
y HEro JaHHBIX. A i1 OOOCHOBAaHHOTO TPUHATHS PEIICHUS B  YCIOBHSIX
HeJocTaTka WM W30bITKa HHGOpMAlMK HEOOXOJUMO, B TOM YHCIIE XOPOIIO
c(OPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIJICHUE.

MMeHHO 1O3TOMY OCTpO BCTajJla HEOOXOAUMOCTh C(HOPMHUPOBATH Yy
oOy4aroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B Ce0sl B KaUueCTBE
HEOTHEMJIEMON  COCTABJISIIOIIEH  YMEHHME  BOCIPUHUMATh U  KPUTUYECKH
aHAJIM3UPOBaTh MH(OPMAIUIO, IPEJCTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX pPEAIbHBIX TMPOIECCOB M 3aBUCUMOCTEM,
MIPOM3BOJUTH MPOCTEUIITNE BEPOSTHOCTHBIE PacuéThl. 3HAKOMCTBO C OCHOBHBIMHU
npuHIHUIIaMUA cOopa, aHanmu3a W TPEJCTaBICHHS MaHHBIX W3 Pa3lIuYHBIX cdep
KU3HU OOIIEeCTBA M TOCYJapCTBa MPHOOIIAET O0ydYaroIIuXcsi K OOIIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOWHATOPWKH Pa3BUBAET HABBIKM OPTaHU3AINN
nepebopa M mojcuéra Ynucia BapUaHTOB, B TOM YHUCIE, B MPUKIATHBIX 3a7adax.
3HAaKOMCTBO C OCHOBaMHU TE€OpUHU TpadoB cO3MaET MareMaTUUYECKUil (yHIaMEHT
st OpMHUPOBAHUS KOMIETEHIIM B 00sacth WHDOpMATHKU U HHUQPPOBBIX
TexHojoruid. [lomMuMoO 93TOro, mNpu U3YYECHUH CTATUCTUKA U BEPOSTHOCTH
o0OoramarTcs TPEACTABICHUS Yy4YalluXcsi O COBPEMEHHOW KapTHHE MHUpa W
METO/JaX €ro HccienoBaHus, (GOPMHUPYETCS MOHUMAHHE POJIM CTATHUCTHKU Kak
HMCTOYHHMKA COIMAJIBHO 3HAYMMOW WH(POPMAIUU M 3aKJIaJBIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBUM C JaHHBIMHM IEISIMH B CTPYKTYpE MPOrpaMMbl Y4eOHOTO
Kypca «BeposSTHOCT, M CTaTHCTHUKa» OCHOBHOM IIKOJIBI BBIACTICHBI CIIEAYIOIIHNE
coJiepKaTenbHO-MeToAuueckre TuHuu: «[IpencraBieHre JaHHBIX U ONKCATENbHAS
CTaTHCTUKa»; «BepoATHOCTHY; «DJIEeMEHTHl KOMOMHATOpUKH»; «BBemenue B
Teopuio rpadoBy.

Copmepxanne nuHuM  «lIpeacraBieHne JaHHBIX HW  OMUcCaTelbHAs
CTaTHCTUKA» CIY)XKHUT OCHOBOW Ui (OpPMHpPOBAHHS HABBIKOB pabOTHI ¢
uH(opMaIMen: OT YTEHUS M HMHTEPIpETaruu WHOOPMAINH, MPEACTABICHHONW B
Tabmuuax, Ha auarpamMmax M rpadukax A0 cOopa, MPEICTaBICHUS M aHaIM3a
JAHHBIX C WCIOJIb30BAaHUEM CTATHCTHUECKUX XapPaKTEPUCTUK CPEIHHX W
pacceuBanus. PaGortas ¢ JgaHHBIMH, OOydYalIIMecs Yy4aTcsid CUUTBIBATh M
WHTEPIPETUPOBATh JIaHHBIC, BBIJBUTATh, APTYMEHTUPOBATh M KPUTHUKOBATH
MPOCTEUIINE TUIIOTE3bI, Pa3MBINLIATh HaJ (PaKTOpaMu, BBHI3BIBAIOITUMU
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U3MEHUYMBOCTh, M OLEHMBATh WX BIMSHUE HA PACCMaTPUBAEMBbIC BEJIMYUHBI U
IIPOLIECCHI.

NHTYynTHBHOE NpENCTaBIEHUE O CIy4YalHOW M3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEpPHOCTEM W TEHACHUUW CTAaHOBUTCS MOTHMBHUPYIOIIEHM OCHOBOM IS
M3Y4YEHHS TEOPUU BEPOSATHOCTEU. bObIIoe 3HaYEHNE 31€Ch UMEIOT NTPAKTUYECKHE
3a1aHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMU.

[loHsiTHE BEpOATHOCTH BBOJUTCS KaKk Mepa MpaBAoONoao0us CIydyailHOTO
coOpiTuda. [lpym m3ydeHun Kypca oOydaromuecs 3HAKOMSTCS C IMPOCTEUIINMU
METOJaMHM  BBIYMCIICHHS BEpPOSITHOCTEH B  CIyYalHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMHM 3JIEMEHTAapHBIMA HCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMH,
HO3BOJIIIOIIMMHU CTaBUTh M pelIaTh Oojee CloXHbIe 3afaud. B Kypc BXoasr
HayaJbHbIE IIPEACTABICHHUS O CIY4YalHBIX BEJIMYMHAX U HUX YHUCIOBBIX
XapaKTEpUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIIECTBIISETCS 3HAKOMCTBO O0YUaIOIIUXCs €
MHOKECTBAMU M OCHOBHBIMH ONEPALUSMH HAJ MHOKECTBAMH, PACCMATPUBAKOTCSA
IIPUMEPHI NTPUMEHEHUS Ul PELICHHs 3a/1ad, a TAKKE MCIOJIb30BAHUS B JIPYTHX
MaTeMaTUYECKHUX KypcaxX U yYeOHBIX NMpEeAMETaX.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 kmaccax uzy4aetcst Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIT
BXOmAT pazaensl: «[IpeacraBmeHue MaHHBIX M ONUCATENbHAS CTATUCTUKAY,
«BeposTHOCTEY; «DneMeHThl KOMOMHATOPUKIY; «BBeaeHne B Teoputo rpadoBy.
Ha n3yuenue manHoro kypca oTBOAMT 1 yueOHBIN Yac B HENENIO B TEUCHHE
Ka)k70ro roja ooy4yenus, Bcero 102 yuebHbIX yaca.

CopneprxaHue yuebHoro kypca (no ronpam obyueHums)

8 kiacc

[IpencraBieHue AaHHBIX B BUJE TAaOJIUL, AUarpamm, rpadukoB. 3anoIHeHUE
TaOJIMIl, YTEHHE U TIOCTPOEHUE JauarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) W
KpyroBbIxX). UTeHue rpaukoB peasibHbIX nponeccos. M3pneuenune nudopmanuu us
Jauarpamm U TabJuI, UCTIONb30BAaHUE U UHTEPIIPETALUS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHee apu(MeTHUecKoe, MeAuaHa, pa3max,
HauOosplllee W HAaWMEHBIIEe 3HA4YCHHUs Ha0opa YMCIOBBIX AaHHBIX. [IpuMeps
CIIly4YaliHOM U3MEHYUBOCTH.

CrnydaliHbI SKCTIEpUMEHT (OMBIT) U Ciay4yalHOe coObiTHE. BeposiTHOCTH U
gacTtoTa. Poilb MamoBEpOSITHBIX M IPAKTHUECKU TOCTOBEPHBIX COOBITHIA B TIPUPOJIE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepumHa, pedbpo. Crenenp BepmmHbl. Yuciao pédep u cymMmapHas
creneHb BepiiuH. [IpencraBinenue o cBszHocTH rpada. -Llenu u uuknisl. [lytu B
rpadax. Ob6xon rpada (diepoB myTh). lIpencraBmenne 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3amaqy
C OMOIIIBIO TpadoB.

9 kaace

[IpencraBiaenue JaHHBIX B BUJIE TaOIHII, JUarpamMmm, rpadukos.
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MHOXEeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXeCTBO. Omnepauuu Haf
MHOXXEeCTBaMU: 00ObeIMHEHUE, TepecedyeHue, nomnoiaHeHue. CBoWcTBa omneparuii
HaJl MHOXKECTBAMHU: IIEPEMECTUTENIBHOE, COYETATENIbHOE, pPaClpeaeInuTEIbHOE,
BKIItoueHus. Mcmonb3oBaHue TpadUyUecKOro MPEACTAaBICHUS MHOXECTB IS
ONMCAHUs PEABHBIX IIPOLIECCOB U SIBJICHUM, IIPY PELICHUHN 3a4a4.

N3mepenne paccemBaHus NaHHBIX. /(ucriepcust U CTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COObITHUA ciaydailHoro ombita. CrydaiiHble COOBITHS.
BepositHoct  coObituii.  OmNBITBI  C  PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMH
coOprTusaMu. CrydaitHbiit BEIOOp. CBSA3b MEXKIY MAJIOBEPOATHBIMHU U TMPAKTHUECKU
JOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

JlepeBo. CBOWCTBa JEpPEBBEB: EIMHCTBEHHOCTh IIYyTH, CYIIECTBOBAHUE
BHUCSIYEH BEpUIMHBI, CBA3b MEXKIY YHUCIOM BEPIIMH W 4yucioM pédep. [IpaBuio
yMHOXeHHUs. Pemienue 3aaa4 ¢ nomoipko rpados.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObeAMHEHHE W
nepeceyenne coObiTuii. HecoBmectHpie  coObiTus. Dopmyna  ClOKEHHUs
BEPOATHOCTEH. YCIIOBHAs BepoOATHOCTh. [IpaBmino yMHOxeHus. HesaBucumele
cobwiTusa. IlpencraBneHue skcrepuMeHTa B BUAE JepeBa. Pemienue 3amgau Ha
HaxO0XKJICHUE BEPOSATHOCTEH C IOMOINBI JEpeBa CIIy4aHHOI'O JSKCIIEpUMEHTA,
nyarpamm Jitnepa.

10 kaacc

[IpeacraBnenre JaHHBIX B BUAE TaOnWI, JAuarpamMm, TpauUKOB,
UHTEpIpeTanus JaHHBIX. YTeHHe U mocTpoeHue Tabiuuil, nuarpamm, rpadukoB Io
pEAIbHBIM JaHHBIM.

[TepectanoBku u dakropuan. CoueTanust M YUCIO codeTaHuil. TpeyroabHuK
[Tackains. Pemenue 3a1au ¢ HICOIB30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. CiydaiiHbIA BBIOOp TOUKH U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'M OKPYKHOCTH.

HcnbiTanne. Ycnex m Heynada. Cepusi MCHBITAHUM 1O IEPBOrO ycrexa.
Cepuss wucnbiTanuid bepHymiu. BeposiTHocTH cOOBITHII B cepud HCHBITAHUN
bepnymm.

CiyuaiiHas BEJIMYMHA U PACOpPEACICHUE BEPOSITHOCTEN. MaremaTthueckoe
oxuaanue W gucnepcus. I[lpumepsl MareMaTH4YEeCKOro  OXUIAHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHUsI BENMYMHBL. MaTeMaTH4eCKOe OXKHIAHUE H
JUCHEPCUS CIyYalHOW BEJIMYMHBI «UYHUCJIO YCIEXOB B CEPUU UCIBITAHUU
bepnymm».

ITonsarue o 3akoHe O0IBIIUX Yncel. M3mMepeHrne BepOosSTHOCTEH ¢ TTOMOIIBIO
qyacToT. Posib 1 3HaueHune 3akoHa OOJIBIINX YKHCEN B MPUPOJE U OOIIECTBE.

MnaHnpyemblie npeaMeTHbIE pe3ynbTaTbl 0cBoeHus Mporpammsel (No rogam
ob6yueHus)

[IpeameTHBIC pe3ynbTaThl OCBOSHUS Kypca «BeposiITHOCTh M CTaTHCTHUKA» B
8-10 kimaccax XxapaKTepu3yrTCs CICIYIONUMHA YMCHUSIMU.
8 kJacc
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Uutath uH(OpMaLUIO, MPEACTABICHHYIO B TaOiulax, Ha JuarpaMmax;
MPEACTaBIATh JIaHHbIE B BHJI€ TaOJHI], CTPOUTH AUATPaMMBbl (CTOJIOUKOBBIC
(cTronbuatkie) ¥ KpyTroBbIe) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh W MHTEPIPETUPOBATh pPEAJBHBIE YHCIOBBIE JTAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IMarpaMmax, rpaukax.

Hcnonb30BaTh A1 ONMUCAHUS JTAHHBIX CTATUCTHUYECKUE XapPAKTEPUCTUKU:
cpenHee apudmernueckoe, MeauaHa, HauOoJblllee W HAaUMEHBIIEE 3HAYCHUS,
pa3max.

HNMeTh mpencraBieHUE O CIyYalHOW WM3MEHYMBOCTH Ha NpUMEpax LEH,
bu3MYeCcKuX BEIMYMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

9 kiace

W3Bnekats U mpeoOpazoBbIBaTh MHPOPMAIIMIO, NPEACTABICHHYIO B BHUJIE
Ta0JIHII, TUarpaMm, rpauKoB; MPEJCTABIAThH JaHHBIC B BUJIE€ TaOJHII, TUarpaMM,
rpaduKoB.

OnuceIBaTh JaHHBIE ¢ OMOIIBIO CTATUCTHYECKUX MMOKA3ATENEN: CPEIHUX
3HaYEHUI U Mep paccerBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

HaxomuTh 4YacTOTBl YHCIOBBIX 3HAQYECHHW W  YacTOTBI COOBITHH,
B TOM YHCJI€ 110 Pe3yJIbTaTaM U3MEPEHUN U HAOII0ICHUH.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITUH B  ONBITaX, 3Has
BEPOSITHOCTH  DJIEMEHTapHbIX  COOBITUH, B TOM 4HCIE€ B  OMNbITax
C PaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyueckre MOAENIU: AEPEBO CIYyYallHOTO 3KCIEPUMEHTA,
JAarpaMMBbl Diiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATHSIMHU: MHOMXECTBO, IOJAMHOKECTBO; BBIIIOJIHATH
ornepalyyd HaJl MHOXECTBaMH: OOBEIUHEHUE, IE€PEcCeUYeHHe, JIONOJIHEHUE;
IIEPEYUCIIATD FJIEMEHTHI MHOXECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpapuueckoe MpeAcTaBlIeHUe MHOXKECTB U CBSI3EH MEXIY
HUMM JJIs OIIMCAHUs IPOLIECCOB U ABJICHUM, B TOM YMCIIE IIPU PELICHUN 3a1a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.

10 knacc

M3Bnekatp u mpeoOpa3oBbIBaTh HMHQPOPMALIUIO, MPEACTABICHHYIO B
pPa3IMYHBIX MCTOYHHMKAX B BUJAE TaOJHUL, JuarpamMm, rpadukoB; MPeACTABISTH
JIaHHBIE B BUE Ta0JIUII, TUarpaMm, rpauKoB.

PemaTte 3agaud OpraHU30BaHHBIM IEPEOOPOM BAPUAHTOB, a TAKKE C
UCI0JIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU [JII MAaCCUBOB YHMCIIOBBIX
JIAHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U MEPbI PACCEUBAHMS.

Haxoauth 9acToThl 3HAYEHM W YACTOThI COOBITHS, B TOM YHUCIE
MOJIb3YSICh pe3yJbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJIOICHUN.

HaxoauTb BepOATHOCTH CIydyalHBIX COOBITHII B M3yYEHHBIX OMbBITaX, B
TOM YHUCJ€ B OMNbITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU, B
CEpUSX UCIBITAHUI O MEPBOTO yCIexa, B CEPUSAX UCTIbITaHUN bepHym.

HNmets mpeacTaBieHre O CIIy4yalHOM BEJIIMYMHE W O PAaCHpPEIeIICHUU
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BEPOSATHOCTEM.

NmMeTs mpencTtaBieHue O 3aKOHE OOJBIIMX YKCEN Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIIIUX YHCEI
B IIPUPOJIC U OOIIECTBE.
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TeMmaTnueckoe nJiaHMpoBaHue yuebHoro kypca (no ropam obyueHms)

8 kiacc (He MeHee 34 1)

HasBanue
pasaesa (TemMbl)
(4mnci10 YacoB)

OcHoOBHOE colep:KaHue

XapakTepucTHKA JeATeJIbHOCTH 00YYAOIINXCS

'Y CTOMYHBOCTh MEIUAHBI.

IIpencrasiienue [IpencraBnenue JAQHHBIX B |OcBauBaTh €NOCOOBI MPEJICTABICHUS CTATUCTUYECKUX JIAHHBIX M YUCJIOBBIX MACCHUBOB C
TAaHHBIX Ta0JIMIAX. [IpakTuueckue [MOMOIIBIO TAOJMIl M JAUArpaMM C HUCIOJIb30BAHUEM AaKTYaJbHBIX W BaXKHBIX JIAHHBIX

BBIYHMCIICHUSI 10  TaOMWYHBIM |(meMorpaduyuecKue JaHHbBIE, MMPOU3BOJICTBO IPOMBIIUICHHOW W CEIbCKOXO3SHCTBEHHOMN
(79) TaHHBIM. W3Bneuyenne U |[OpOAYKLIHU, OOLIECTBEHHBIE U IPUPOIHBIC SBICHHUS).

WHTEPIPETAIHs TaOJIMYHBIX

narmbix. [IpakTEaeckas paboTa H3y4yaTh MeToAbI pabOThl C TAOIMYHBIME U TPAQUICCKUMU TPEIACTABICHUSIMHU JTaHHBIX C

MOMOIIIBIO ITU(POBBIX PECYPCOB B XOJI€ MPAKTUYECKUX padbOT

«Ta0auiey.

['paduyeckoe MIPE/ICTABICHHE

AaHHBIX B BHUJE KpPYIOBBIX,

CTOTOMKOBBIX (cTonG4aTkIX)

(MarpaMM. Urenue U

MOCTPOEHNE JUarpaMM.

[Ipumepst nemMorpaduueckux

(MarpaMm. [IpakTrnueckas

pabota «Jlmarpammbi»
OnucareabHas Uucnoele  Habopel. CpenneeOcBamBaTh MOHATHSA. YHCIOBOW HAOOp, Mepa IEHTPaIbHOU TEHJIEHIINH (Mepa LIEHTpa), B
CTATHCTHKA apudmeTuyecKoe. TOM YHCIIe CpeHee apudMeTndeckoe, MeInaHa.
(8 1) Menuana  49ucioBoro  Habopa.OmuchIBATH CTATUCTHYECKHE TAHHBIC C TIOMOIIBIO CPETHETO aprU(PMETHUECKOTO U

MeauaHbl. PemaTe 3agaun.

M3yuath cBoiicTBa CpeHHUX, B TOM 4YHCIE C MOMOIIBIO IUGPOBBIX PECYpCOB, B XOJE

[IpakTuueckas pabora «Cpemnue
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SHAUYCHU ).

HauOouibiiee u
3HAYCHUSA YUCIIOBOI'O

Pazmax.

HaNMCHBIIICEC
Habopa

MPaKTUYECKUX paboT.

OcBauBaTh MOHATHS. HAWOOJbIIEC U HAUMEHBINIEE 3HAYCHUS YHCIOBOIO MAaCCHBA,
pa3Max.

Pemarthb 3aJa4YM Ha BBI60p crocoda OImMcaHus JaHHBIX B COOTBCTCTBHU C HpPIpOI[OfI
JaHHBIX U LEJIAMU UCCICIOBaHU

Cayuaiinas
U3MEHYHBOCTh

(6w

Cnyyaiinas U3MEHUYHUBOCTh
(npumepsl). YactoTa 3HaUYCHUN B
MaccuBe JaHHBIX. [ pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CnyqaﬁHa;I U3MCHYHUBOCTB»

OcBauBaTh NOHATHSA. YaCTOTa 3HAUCHUN B MacCHBE JaHHBIX, I'PYHIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouTh 1 aHAJTU3HUPOBATH TUCTOTPAMMBI, MOAOMPATDH MOIXOISIINUN AT TPYIITUPOBKH.

OcBauBaTh rpaduyeckue NpercTaBIeHHUs] Pa3HbIX BHUJOB CIy4alHOM M3MEHUMBOCTH, B
TOM YHCJIE C IOMOILBIO [IUPPOBBIX PECYPCOB, B XO/€ MPAKTUUECKON pabOThI

BBenenue
Teopuio rpagos

(4 9)

['pad,
[IpencraBnenue

rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIINHA, pebpo.
3a/1aumn c
[TOMOILIBIO Crenenb
pébep M CcyMMmapHas CTENeHb
BepunH. Llens u nukn. Ilyrs B
rpade. ITpencrasienue 0
cBsi3HOCTH Tpada. O6xon rpada
(oiinepoB myTh). I[IpencraBnenue
00 OpUEHTHPOBAHHBIX rpadax

OcBauBath mnoHATHA. Tpad, BepmnHa rpada, pedbpo rpada, creneHb (BaJE€HTHOCThb
BEPILUHBI), HENb U LUKIL.

OcBauBaTh NOHATHA: NyTh B Tpade, diliepoB myTh, 00Xoxa rpada, OpHEeHTHUPOBAHHBIN
rpad.

Pemath 3a1aum Ha TIOMCK CyMMBI CTETIeHEW BepiuH rpada, Ha mouck odoxoxda rpada, Ha
MOWCK MyTeil B OPHEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bI TMPEACTABICHUS 3a7ad U3 Kypca aiareOpbl, TeOMETPUHU, TEOPHUH
BEPOSITHOCTEH, NPYTrUX MPEAMETOB C MOMOIILI0 rpadoB (KapThl, CXEMBI, DJIEKTPHUECKHE
1enu, yHKIIMOHATBHBIE COOTBETCTBHUS) HA TPUMEpPAxX
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BepositHOCTH CnyyaitHplii ombIT U ciydaiiHoe |(OcBaMBaTh TOHSITUSI. CIy4yallHBIM ONBIT W ciay4yailHOe COOBITHE, MajOBEPOSTHOE U
yacTrora cobsiTe.  BepostHOCTB U [[IPAKTHUYECKHU JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT 0 4acToTa COOBITHSI. Ponb .
M3yyaTh 3HaYMMOCTb MAaJOBEPOSTHBIX COOBITMH B INpPHUPOJAE U OOIIECTBE HAa Ba)KHBIX
coOBITHA MaJIOBEPOSITHBIX U TPAKTHUECKU N
. npuMepax (aBapuM, HECUACTHBIE CIy4yaW, 3allUTa MEePCOHATBHON MH(pOpPMaLUK, Ieperada
JTOCTOBEPHBIX COOBITHIA p | PMEP (asapuu, yHam, sat P (opmarwi, niepen
(49 TaHHBIX).
npupoje u B obmecTBe. Monera
1 UTPaJIbHAs KOCTb B TCOPUH P[3yyaTh pojib KJIACCHMYECKUX BEPOSTHOCTHBIX MOJEed (MOHETa, WrpajbHas KOCThb) B
BCPOATHOCTCH. TEOPHUHU BEPOSTHOCTEHA.
[Ipaxtiieckas pabota «4acToTa |agponate 1 M3yuaTh 4acTOTy COOHITHiT B TPOCTBIX SKCTIEDHMEHTAX, B TOM HHCIE C
BLITAZICHIA OpJ1a» TOMOMIBIO IIU(POBBIX PECYPCOB, B XOJI€ NPAKTUYECKON PabOThI
O060061eHue, [IpencraBnenue naHHbIX. ([IOBTOPATH N3YyYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
KOHTPOJIb OmnwucarenpHas CTaTUCTHKA.
. PemaTh 3aga4ym Ha Mpe/iCTaBIEHUE U OMNMCAHUE JAHHBIX C IIOMOIIBIO M3YYEHHBIX
BeposTHOCT CIIy4alHOro . .
59) COBBITHS xapakTepucTuk. OOcy:KaaTh NpPUMepPbl CIIy4YallHBIX COOBITHH, MAaJIOBEPOATHBIX U

[PAKTUYECKHU TOCTOBEPHBIX CIyYalHBIX COOBITUH, X POJIM B IPUPOJIE U KU3HHU YEJIOBEKa
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9 kuacc (He meHee 34 4)

Ha3Banmue
pa3zaesa (Tembl)
(4HCI10 YacoB)

OcHoBHoOe cofepsKkaHue

XapaKTepI/ICTHKa JACATECJIBbHOCTH Oﬁy‘lalOlIII/IXCH

IMoBTOpEHHE [IpescraBieHue naHHbIX. [IOBTOPSATH U3Y4EHHOE U BHICTPAMBATH CUCTEMY 3HAHHIA.
Kypca 8 kJjacca OnucarenbHas CTaTUCTHUKA.
. Pemiath 3aJa4Yd Ha NPEJACTABICHME M OINMCAHME JAHHBIX C IOMOIIBIO H3yYEHHBIX
4 CrnydaitHas U3MEHYUBOCTD.
q XapaKTEepUCTHK. PemiaTh 3aJaduM HA MPEICTABICHHE TPYINAPOBAHHBIX JAHHBIX U
(44) Cpennue 4uciioBoro Habopa. P p o A pel PyIp a
OIMCaHKE CAy4aiiHON NU3MEHYHBOCTH.
Crnydaiinbie COOBITHS. 5 5
Pemiath 3aa4M Ha ONpEC/ICHUE YaCTOThI CIYUaiHBIX COOBITHI, OOCYXICHHE MTPUMEPOB
BepostHoCcTH u YaCTOTBI. e pea yd ’ YA PUMEp
CIIy4alHBIX COOBITHI, MAJIOBEPOATHBIX W NOPAKTUYECKU JOCTOBEPHBIX  CIYYAHHBIX
Kiaccuueckue wmojaenu Teopuu %’q B ’ p p A p ¥
. COOBITHIA, UX POJIH B IPUPOJIC U JKU3HU YSIOBEKA
BEPOATHOCTEN: MOHETa u X P PUpOXL
UrpaabHas KOCTh
OnucareabHast OTKJIOHCHHS. Hucnepcus |OcBauBaThL MOHATHSI: JUCIEPCHS U CTAHAAPTHOE OTKIOHEHHUE, HCHIONIB30BaTh STH
CTATHCTHKA. YHCIOBOTO Habopa. |[XapaKTEPHCTUKHM JUIS ONIMCAHUS PACCEUBAHUS TAaHHBIX.
PaccenBanmne CrangapTHOE OTKJIOHEHHE
BbIABHraTh THIOTE3bI 00 OTCYTCTBUM MJIM HAIMYMY CBA3M 110 JUATPAMMaM PaCCEHBaHMs.
MaHHBIX 4rCIOBOro HaGopa. Jlmarpammbl
(4 4) paccenBaHnA CTpouTh JMarpaMMbl PacCEMBAHMs 110 UMEKOIIMMCS JAHHBIM, B TOM YHKCJIE C TIOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOK€ECTBO, MOJIMHOKECTBO. |OCBAUBATH MOHSITHS. MHOKECTBO, JIEMEHT MHOKECTBA, T0OIMHOKECTBO.
Onepauuy HajJ MHOKECTBAMH:
(4 ) BbINOJIHATH ONEPAIMH HaJl MHOKECTBAMU: 00bEIMHEHNE, TIEPECEUEHHUE, JOTIOTHEHHE.
00beMHEHNE, HepeceyYeHue,
AOMOTHCHHCE. Mcnoib30BaTh CBOMCTBA: EPEMECTUTENLHOE, COYETATENLHOE, PACIPENECIUTENLHOE,
. . BKITIOUYCHUS.
CaoiicTBa onepanuin Haj
MHOKCCTBAMM. Hcnoab30BaTh Trpaduueckoe MpeCTaBIeHHE MHOKECTB MPH ONUCAHUU PealbHbIX
TICPEMECTHTEIILHOC, IPOLIECCOB U SABJIEHUH, TP PEIICHUH 3a/1a4 U3 JIPYTHX y4eOHBIX PEIMETOB U KypPCOB
COYEeTaTeNbHOE,
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pacIpeeuTeIbHOE,

BKJTFOUCHHSI.
['padmyeckoe  mpenacTaBiICHUE
MHOYECTB.
BeposiTHOCTH JJIeMeHTapHBIC coObITHs. (OCBaMBATh MOHSITHS. DJIEMCHTAPHOE COOBITHE, CIIyd4allHOE COOBITHE KaK COBOKYITHOCTh
CJIy4aliHOrO Cory4aiiHbie COOBITHS. [0JIATOTMPHSITCTBYIOIINX — 3JCMEHTAPHBIX  COOBITHI, PABHOBO3MOXKHBIC 3JICMEHTAPHBIC
cOOBITHA briaronpusTCTByIOIINE COOBITHS.
HJIEMEHTapHbIC COOBITHSL. . .
(6 9) Pemaths 3agaum  Ha BBIYHCICHHUE BEPOSTHOCTEH COOBITHI 10  BEPOSTHOCTSIM

BepositHocTu coObITHil. OTBITHI
C PaBHOBO3MOKHBIMU
DIEMEHTApPHBIMA  COOBITHSIMHU.

CiyyaliHblii BEIOOD.

[TpakTueckas padora «OnbITHI
C PaBHOBO3MOKHBIMHU
HIIEMEHTAPHBIMH COOBITUSMI

JJICMCHTAPHBIX COOBITUH CHy‘I&ﬁHOFO OIIBbITA.

Pematn 3aJaYM Ha BbIYHMCJICHUC BepOHTHOCTCﬁ COOBITUH B OIBITaxX C PaBHOBO3MOXHBIMU
2JICMCHTApHBIMU CO6I)ITI/I$[MI/I, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTEPA.

[IpoBoaNTh, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTApPHBIMU COOBITHSIMH (C
MCIIOJIb30BAaHUEM MOHET, UTpPAlbHBIX KOCTEH, APYTrUX MoJelel) B XOJe MPaKTUYECKOU
paboThHI

BBenenue B Teopuio
rpagos

(4 9)

JlepeBo.  CpolicTBa  JepeBa:
€/IMHCTBEHHOCTb yTH,
CYILIECTBOBAHHE BUCSTYEHN

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BepIIMH ¥ 4YuciIoM  péoep.

[IpaBHUIO0 YMHOXKEHUS.

OcBauBaTh NOHATHSA. JepeBO Kak rpad Oe3 mMKIA, BUCAYas BeplIMHA (JIUCT), BETBb
nepeBa, NyTh B IEPEBE, AMAMETP JIepeBa.

M3yuyaTs cBoOiicTBa JepeBa: CYIIECTBOBAHUE BHCSIYEW BEPIIMHBI, €IMHCTBEHHOCTh ITyTH
MEX1y IBYMs BEpIIMHAMHU, CBSI3b MEX/1y YMCIIOM BEPIIUH U YUCIOM pEGED.

PemiaTh 3aa4u Ha TIOUCK U MEPEUMCIICHUE YTEH B JIepeBe, OMpeieNieHne YNClia BEpIINH
unu pédep B nepeBe, 00xoa OMHAPHOTO JepeBa, B TOM YHCIE C MPUMEHEHUEM IpaBUiIa
YMHOXKEHHS
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Cuaryyaiinble
coObITHUSI

(8 1)

HpOTI/IBOHOJ'IO}KHOC COOBITHE.

J{narpamma Ditnepa.
OObenuHEHUE U IIEpPEcEUCHUE
COOBITHH. HecoBmecTtHbie

coObiTust. Dopmyna CIOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXCHUS BEPOATHOCTEN.
VYcnoBHas BEPOSTHOCTb.
HezaBucumelie COOBITHSL.
[IpencraBnenue CIIy4aliHOT O

OKCIICPUMCHTA B BUAC ACPCBA

OcBauBaTh NOHATHUSA: B3aMMHO IIPOTHUBOIIOJIOKHBIC CO6BITI/IH, orcpanrun Hall CO6BITI/IHMI/I,

o0beIMHEHWEe W TIepeceueHHe COOBITHH, auarpamma Oinepa (Ditnepa—Benna),

COBMECTHBIC M HECOBMECTHBIC COOBITHS.

M3yuyaTth TeopeMbl O BEpOATHOCTH OOBEIMHEHHS JBYX COOBITHI ((HOPMYIBI CIOKEHUS
BEPOSTHOCTEM).

Pemath 3aja4u, B TOM 4YHCJI€ TEKCTOBBIC 3a7aud Ha OIpPEACIICHUE BEPOSATHOCTEH
00BEIMHEHUS U TIEpPEeCeYCHHs COOBITUH C IOMOIIBIO YHMCIOBOM NPSIMOM, 1uarpamm Dijepa,
(hOpMyIIBI CIIOKEHUSI BEPOATHOCTEH.

OcBauBaTh NOHATHS. [PAaBWIO YMHOXKEHUS BEPOSITHOCTEH, YCIIOBHAsi BEPOSATHOCTbD,
HE3aBHCUMBbIE COOBITHUS IEPEBO CIYyYaHOTO OIIBITA.

M3yuarh cBolicTBa (ONpeieeHus) HE3aBUCUMbIX COOBITHIA.
PemaTs 3a1a4u Ha onpeieNeHue U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHIA.

PemaTs 3a1a4um Ha NOMCK BEPOSTHOCTEH, B TOM YHUCJE YCIOBHBIX, C HCIOJIb30BAHUEM
JIepeBa CIIY4alHOTO OIbITA
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O0o001IeHne,
KOHTPOJIb

(4 9)

[IpencraBnenue
OnucarenpHas

['padsr.
CIIy4alHOTO

JTAHHBIX.
CTaTHCTHUKA.
BeposrHocTtb
COOBITHSI.

DeMeHTHl KOMOMHATOPUKU

HOBTOpﬂTL HN3YUCHHOC U BBICTPAUBAThL CUCTEMY 3HAHUH.

Pemiats 3agauum Ha MpeACTaBICHHE W OINKCAHUE JAHHBIX C MOMOUIbIO HM3yYEHHBIX
XapakTepucTHK. PemaTs 3aga4m ¢ npuMeHeHueM rpagos.

PemiaTh 3aJauM Ha HAXOXKJICHUE BEPOSTHOCTH CIYy4aHOTO COOBITHUSI MO BEPOSTHOCTSIM
9JICMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIBITaX ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSAMU.

Pemath 3a1a4n Ha HAX0XK/IEHNUE BEPOSITHOCTEN OOBEAMHEHUS U IIEpeceueHus] COOBITHIM, B
TOM 4YMCJE€ HE3aBHCHUMBIX, C HCIHOJb30BaHMEM TIpaHUuUecKuX IpeJICTaBIeHUN U JepeBa
CJIy4aifHOT O OIBITA.

Pemats 3a1aum Ha nnepedrciaeHre KOMOMHAIM (YKcia IEPECTaHOBOK, YUCIIa COYETaHUI),
Ha HaxOXJIeHHE BEPOSTHOCTEH COOBITHH C MPUMEHEHHEM KOMOMHATOPUKHU, B TOM YHUCIIE C
MCII0JIb30BaHUEM TpeyroyibHuKa [lackans
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10 KkJjacc (He MeHee 34 1)

Ha3zpanue
pa3zaesa (Tembl)
(4HC10 YacoB)

OcHoBHoOe cofep KaHue

XapaKTepI/ICTHKa JACATECJIBbHOCTH Oﬁy‘lalOlIII/IXCH

IloBTOpEHUE [IpencrasieHue naHHbIX. ([IOBTOPATH N3yUYEHHOE U BHICTPAUBATh CHCTEMY
Kypca 9 kJjacca OnucarenpHas CTaTUCTHKA. 5
3HAHUU.
" Onepauuu  Hajg ~ COOBITHSMHU.
q) .
HesapucumocTh coObITH PemiaTh 3a1a4M Ha [IPEJICTABIECHKUE U ONMUCAHUE JAHHBIX.
Pemath 3a1a4n Ha HAXOXKJIEHUE BEPOATHOCTEH OOBEIMHEHNUS U NIEpeCceUeHUs COOBITUH, B
TOM YHCJIE€ HE3aBHCHUMBIX, C HCIOJb30BAHMEM TIpaHUuecKuX MPEACTaBICHUNA U AepeBa
CIIy4aliHOT'O OIIBITA.
Pemath 3a1aun Ha nepeynciIeHne KOMOMHAIMN (YKcia epecTaHOBOK, YUCiIa COYETaHUl),
Ha HAXO0KJIEHUE BEPOSITHOCTEH COOBITHI ¢ MpUMeHEHnEeM KOMOMHATOPUKH, B TOM YHUCIIE C
MCII0JIb30BaHNEM TpeyroyibHUKa [lackans
DJIeMeHTbI KomOnHaTopHOe npaswio |OcBauBaTh MOHATHSA. KOMOMHATOPHOE NPAaBWJIO YMHOXEHHS, YIOpPsJAOYEHHas Tapa,
KOMOUHATOPMKHM  [yMHOXCHHS. IlepecTaHoBKH. [Tpoiika OOBEKTOB, IE€PECTAHOBKA, (PAaKTOpPHAN YHUCIA, COYETaHHE, YUCIO COYETaHHMH,
" @daxTtopuan. Codyeranus U 4ucio [TpeyroiabHuk Ilackass.
4)

COYETaHUM. TpeyroapHuk
[lackans. Ilpaktudeckas pabota
«Bblunciienne BeposTHOCTEN C
MCII0JIb30BAHUEM
KOMOWHATOPHBIX byHKIUI
DIICKTPOHHBIX TAOIUI»

Pemathb 3alauM  Ha TCPCUHHUCIICHHUE YIHOPAAOUYCHHBIX I1ap, TPOCK, TMCPEUHUCICHUC

MEPECTAaHOBOK U COUYETaHUU DIEMEHTOB Pa3IMIHBIX MHOXKCCTB.

PemaTh 3a1a4un Ha IPUMEHEHHUE YUCIIA COYETaHUN B anredpe (COKpanéHHOe YMHOXKEHHE,
OouHOM HbloTOHA).

Pemiatb, npuMeHsisi KOMOWHATOPUKY, 33/1a4d HA BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCIIE
C TIOMOIIIBIO 3JIEKTPOHHBIX TAOJIUI] B X0/1€ MPAKTUYECKON pabOThI
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I'eomerpuueckass [[‘ecomerpuueckas BeposATHOCTb. (OcBaMBaTh NOHATHE I€OMETPUYECKON BEPOATHOCTH. PemiaTrp 3aga4M Ha HAXOXKIECHUE
BEPOATHOCTH CraydaiiHplii BBIOOpP TOYKM M3 [BEPOATHOCTEH B ONbBITax, NMPEICTABUMBIX KaK BbIOOp TOYEK M3 MHOIOYTOJIbHUKA, Kpyra,
4 ¢urypel Ha IUIOCKOCTH, M3 |[0TpEe3Ka WU AYTH OKPYXHOCTH, YUCIOBOTO MMPOMEXKYTKA
q
(4 ) OTpe3Ka, U3 Jyrd OKPYKHOCTH
HcnbiTanus VcnbiTanue. Ycrnex u Heynada. [(OcBaMBaTh NOHSATHA. WCOBITAaHHE, DJIEMEHTAPHOE COOBITHE B HCHBITAaHUHM (yclieX H
bepnyJiun Cepust MCHBITAaHUM 110 NEPBOro [HEyjAaya), CEpUsl UCIBITAHUM, HACTYIIEHUE NIEPBOro ycrexa (Heyaauu), Cepusi HCIbITaHuI
6 ycriexa. Mcneitanus bepnymiu. |bepHysuid.
q .
(6 BeposiTHOCTH COOBITHI B cepun . . .
. PemaTh 3a1a4M Ha HaX0XKJIEHHE BEPOATHOCTEH COOBITHIA B CEPHH MCIIBITAHHUHA JI0 TIEPBOTO
VICIIBITAaHUI bepnymmn. 3
criexa, B TOM YHUCJIE C IPUMEHEHHEM (DOPMYJIBI CYMMBI T€OMETPUYECKOM ITPOTrPECCHUH.
[IpakTryeckas pabora Y ’ p (bopmy M p porp
Pemiath 3aa4M Ha HaXOXXICHHUE BEPOSTHOCTEH HJIEMEHTApPHBIX COOBITUH B CEpUH
«Mcnprranus beprymimn» B )
HCIbITaHUN BepHyIuIM, Ha HaXOXKIEHUE BEPOSTHOCTH ONPENEIEHHOTO YHUCIA YCIIEXOB B
cepun ucnbiTaHuid beprHynnu. M3ydyaTe B Xo04e NMPaKTHYeCKO padoThl, B TOM YHCIE C
[MOMOILBIO ITU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEPUU UCTIBITaHUHN bepryin
Cayuaiinas Cnyyaitnas BEJIMYMHA n |(OCBOMTH TNOHATHA. ClIydallHas BEJIMYWHA, 3HAYEHHE CIyYalHOW  BEJIMYUHBI,
BeJIMYNHA pacmpenesieHe  BEPOSATHOCTEH. [pacCIpefesICHUE BEPOSATHOCTEN.
6 MareMaThyecKkoe OXKHUJIaHUE | " 6 .
q . . [A3y4yaTh M 00CY:KIaTh NIPHUMEPHl AUCKPETHBIX W HENPEPBIBHBIX CIyYaWHBIX BEIUYMH
(6 criepeus CIIly4aitHOU y ya PHMEPBIL JICKD pep ya
(poct, Bec YeJIOBEKa, YMUCICHHOCTb HACEIEHMs, JIpyrue HW3MEHYMBBIE BEJIMYHHBI,
BEJINYHHBI. ITpumepst

MATEMATHYCCKOI'O OKUJaHUA KaK
TCOPETUYICCKOTO CpE€aHEero

3HAUYCHUS BECIIMYUHEIL.

[lonatne o 3akoHe OOJBIINX
quCell. N3mepenne
BEPOSITHOCTEM  C  TIOMOIIBIO

yacToT. [IpumeHeHune 3akoHa

paccMaTpUBaBIIUECS B Kypce CTaTUCTHKH), MOJENIbHBIX CIyYallHBIX BEIUYUH, CBS3aHHBIX
CO cIy4ailHBIMU OTbITaMU (OpOCcaHre MOHETHI, HTPAIbHON KOCTH, CO CIIy4ailHbIM BBIOOPOM
U T. 1.).

OcBauBaThb TOHSTHSI. MaTEMaTHYCCKOC OXXHAaHUC CJ'Iy‘-I&fIHOfI BCIIMYHUHBI  KaK

TEOPETUYECKOE CpE/IHEE 3HA4YeHHWe, IUCIEPCHS CIIy4YalHOW BEJIMYMHBI KakK aHaJlor

TMCTIepCUU YHUCIIOBOTr0 Habopa.

PemaTh 3aa4u Ha BEIYHCIICHHE MaTEMaTHYECCKOTO OXHNIaHUA U JUCIICPCUU ,I[PICerTHOfI
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0O0JIBLINX YUCEN

CHy‘IﬂﬁHOﬁ BCJIIMYMHBI 110 3aJaHHOMY pacCHpCACICHUIO, B TOM YUCIIC 3a/la4, CBA3aHHBIX CO
CTPaxXOBaHHUEM U JIOTCPCAMU.

3HAKOMMTBCS C MATEMAaTUYECKUM OXKHUJIAHUEM U IUCIIEPCUEN HEKOTOPBIX paclpeleleHU,
B TOM UYHCJIE pacHpeAeIeHHsl C1y4aiiHOW BETMUMHbI

«UHCII0 YCIIEXOB» B CEPUU UCHBITAHUM bepHysum.

M3yuyaTh 4acTOTy COOBITHSI B IOBTOPSIIOIIMXCS CIIYYalHBIX ONBITaX Kak CIy4alHYIo
BEIINYHHY.

3HAKOMHUTBLCSI C 3aKOHOM Oonbiiux uucen (B Gopme bepHymnu): mpu OonbIIoM yuciie
OINBITOB YacTOTa COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemats 3aja4m Ha HU3MCPCHUC BCpOﬂTHOCTeﬁ C IIOMOIIBIO YaCTOT.

OO0cy:kI1aTh POIb 3aKOHA OOJIBIITUX YKCeNd B 000CHOBAHUM YACTOTHOTO METOJa U3MEPEHUS
BEPOATHOCTEM.

OﬁcymaTb 3aKOH OOJIBIIMX YHCEI Kak IMPOABJICHUC CTaTUCTUYECKOU yCTOfI‘IHBOCTH B
M3MCHYUBEBIX SABJICHUAX, POJIb 3aKOHA OOJIBIINX YKCEel B MMpUpoaAC U B )KU3HU YCIIOBCKA

O0001I€HHE,
KOHTPOJIb

(10 v)

[IpencraBnenue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
BeposTHOCTB CIIy4aitHOTO
COOBITHSI. DNIeMEHTBI
KOMOMHATOPHKHU. Cryuaiinbie

BCJIIMYNHBI U paACIPCACIICHUS

HOBTOpﬂTI) HN3YUCHHOC U BBICTPAUBATHL CUCTEMY 3HAHHMH.
Pematnb 3a/la4M Ha NIpCACTAaBJICHUC U OITMCAHUE JJTaHHBIX.

PemiaTh 3agaum Ha HaxOXICHHE BEPOSTHOCTEH COOBITHIA, B TOM 4YHCIIE€ B OIBITaX C
PAaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMU  COOBITHUSIMH, BEPOSTHOCTEH OOBEIUHEHUS W
repecevyeHus COOBITUH, BBIYHUCIATH BEPOSTHOCTH B ONBITaX C CEPUSIMHU CIy4alHBIX
MCITBITAaHUH

[Ipu pa3paboTke padoyeil MmporpaMmbl

B TCMATH4YCCKOM INNIAHUPOBAHHWHU JOJIKHBI OBITH YYTCHBI BO3MOKHOCTH
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UCIIOJIb30BAHUS AJIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, ABISIONIMXCS Y4EOHO-METOUYECKUMH MaTepHuaiaMu
(MyJIbTUMEIUHHBIE IPOTPAMMBI, DJIEKTPOHHBIE YYCOHUKHU U 3a/Ia4HUKH, SJICKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE J1a00paTOpHH,
WUTPOBBIE MPOTPAMMBI, KOJUICKIIUU HH(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB), MUCIOJIB3YeMBIMH JJII OOYYCHHS W BOCTIHTAHUS
oOyuaronuxcst ¢ HOJIA, mnpencraBieHHBIMH B SJEKTPOHHOM (LM(PPOBOM) BHUJE U PEATM3YIONIUMHU  JAUIAKTUYECKUE
Bo3MmoxkHOCTH KT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUM.
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IMOoAXOAbl K OHEHUBAHUIO ITVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA

OCHOBHBIMH METOJJaMU TPOBEPKH 3HAHUH M yMEHUN OOydarouuxcs Mo
MaTEeMaTUKe SIBJISIOTCS YCTHBIA ONPOC M MUCBbMEHHbIE paboThl. K mMuChMEHHBIM
dbopMaM KOHTPOJISI OTHOCSITCS: MAaTeMaTHUYECKUE JUKTAHTBI, CAMOCTOSITEIbHbIE U
KOHTPOJIbHBIE pa0OThI, TECTOBBIC 33JIaHUS U TECTHI.

OcHOBHBIE BHJIbI TPOBEPKU 3HAHUM — TeKyllas W HTOromas. Tekymias
MIPOBEPKA MPOBOJUTCS CUCTEMATUYECKH K3 YpPOKa B YpOK, a WUTOroBas — IIO
3aBEpIIECHUHU TeMBbI (pa3jiena), MKOJIbHOTO Kypca.

[Ipyn oleHMBaHMM IUTAHUPYEMBIX PpE3YyJIbTaTOB OOyUYEHHUS MAaTeMaThKe
oOyuaronuxcss ¢ HOJIA HeoOX0OuMO yYMTHIBaTH TaKUE€ WHIWBHIyalbHbIC
OCOOEHHOCTH HX Pa3BUTHs, KakK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQJICHUSI YCTHOM peublo, dHEpreTuueckue pecypebl odydaronmxces ¢ HOHA. Jlns
KaXKJIOTO 00YyYaromerocst yuuTesb MoaoupaeT HHAUBUAYaIbHbIE (hOPMBI KOHTPOJIS
pe3yNbTaTOB 00yUEHUS MaTEMATHKE.

Hna oOyuatomuxes ¢ HOJIA HeoOXxoaumo yBenuueHUE BpeMs AJis
BBIIIOJIHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX Pa0oT.

KoHTponbHbIE, camMOCTOATENbHBIE M  MpaKTHYeCKue paboThl  Mpu
HEOOXOJAMMOCTH MOTYT MpPEIaraThCsi C HMCMOJIb30BAHUEM 3JEKTPOHHBIX CHUCTEM
TECTUPOBAHUS, HMHOIO MPOTrPAMMHOrO OOecredeHusl, OO0eCHneYUBAKIUNA TpH
HEOOXOJIMMOCTH MOKHO MCIOJIb30BaTh TEKCTHI C KPYMHBIM MIPUPTOM; TPUMEHSTh
KOHTPOJIHBIE U3MEPUTEIN C OTACIbHBIMU 3JIEMEHTAMHU PEIICHMS; MCIOJb30BaTh
AJITOPUTMBI TP PEIICHUU YPAaBHEHUM U HEPABEHCTB, KOHTPOJIbHBIC U3MEPUTEIH C
roToBeIMM rpadukamMu (QyHKIUHA U JuarpaMMamMu; HCIOJb30BaTh OHJIANH
TECTUPOBAHUE C BLIOOPOM OTBETOB.

Texymmii KOHTPOJIL B (hOpME YCTHOTO OMPOCa MPU HUZKOM KAYECTBE YCTHOM
HKCIIPECCUBHOM peyd O0OydYaroIUXCsi HEOOXOAWMO 3aMEHSTh IMHUChMEHHBIMU
dbopmamu.

Hampumep, ¢ 3TOMl LEIBI0 MOTYT HCIIOJNB30BAaThCA TECTBI M TECTOBBIC
3amanus w3 bubmmorexku MOI (POIIl) na mobGom srtame ypoka. C MOMOIIBIO
TaKMX 3aJaHUid W BOIMPOCOB 3HAYMUTEIHLHO MPOIIEC MOA00paTh Marepuan st
KOHKPETHOTO KJiacca, 00y4aroIlerocsi, COOTBETCTBYIOIINIA YPOBHIO €r0 Pa3BUTHS U
BO3PACTHBIX OCOOCHHOCTEH.

CIIEHUAJIBHBIE YCJIIOBUS PEAJIM3ALINU JUCHUITJINHBI

B cnydae HeoOxommmocTh (BBIpaKEHHBIE IBUTATEIIBHBIE PACCTPOKCTBA,
TSOKEJIOe TOpaXXeHHe pYK, MPEMATCTBYoIIee (OPMUPOBAHUIO TPadOMOTOPHBIX
HaBBIKOB) paboyee mecto oOywatouierocs ¢ HOJA momxHO OBITH CHEUaNIbHO
OpPraHU30BAHO B COOTBETCTBUU C OCOOEHHOCTSIMM OIPAaHUYEHHM €ro 370pOBbsl.
HeoOxomqumMo  mpenycMOTpeTh  HalU4Me  MEPCOHAIBHBIX  KOMIIBIOTEPOB,
TEXHUYECKUX TMPUCIIOCOONICHUN (CrienuanbHas KiaBuaTypa, pa3lIUyHOTO BHUIA
KOHTaKTOpbI, 3aMEHSIONINE  MbIlIb, JHKOWCTHUKU, TPEKOONbI, CEHCOpPHBIE
TIJIAHIIIETHI).

JlomkHBI OBITH CO37aHbl YCIOBHUS ISl (DYHKIIMOHUPOBAHUS COBPEMEHHOM
nH(GOPMaLIMOHHO-00pa30BaTENbHON CPEIbl, BKIIOYAIOIIEH
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AJIIEKTPOHHBIE WH(OPMAIMOHHBIE PECYpChl, JJIEKTPOHHBIE O00pa3oBaTeIbHBIC
pecypehbl,  COBOKYITHOCTb UH()OPMAIMOHHBIX, TEXHOJIOT U,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIONINX TEXHUUYECKHUX CPEJCTB U
TEXHOJOTHM (B TOM umcie, ¢iem-TpeHaxepos, nactpymentoB Wiki, nudpossix
BHJICO MAaTepHaOB, BUPTYaJbHBIX JIa0opaTopwii W Jp.), OOCCIECUYHBAIOIINX
TocTUxkeHre KaxapiM oOyvaromumcsi ¢ HOJIA MakcuManbHO BO3MOXKHBIX JIJI HETO
pe3yIbTaToB oOydJeHwUs. Hampuwmep, HCITOJIP30BAHUE COBPEMECHHOMU
oOpa3oBarenbHON cpefoii B oOyueHmn matematuke neteit ¢ HOJIA sBmsroTcs
pecypebl obmauHoil uHTepHeT- 1atdopmbel MO (POII), koTopeie copepkat
HeoOXoauMble 00pa3oBaTeNIbHbIE MaTepUalibl, HHCTPYMEHTHI JJI UX CO3JaHUsl U
peIaKTUPOBaHUS, BUPTYaJbHBIE JIA0OPATOPHH.
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