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PaGouass  mporpamma (manee IIporpamma) 1o yueOHOMY HpeaMETY
«Marematuka» paszpadorana Ha ocHoBe PI'OC OO0, denepanbHO MPOTpaMMbI
BOCITUTAHUS C YUETOM pachpenes€HHBIX M0 KJIaccaM MPOBEPSIEMBIX TPeOOBaHUN K
pesynapTaram ocBoeHusi OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
o0O1mero oOpazoBaHus.

HOACHUTEJBHASA 3AIINCKA

OO0was xapakrepucTuka yuyeoOHoro npeamera «Maremaruka»

®denepanbHas paboyasi mporpaMma MO MaTeMaTHKe Jid OOYyYaroluxcsi ¢
HOJA 5-10 kmaccoB pazpaborana Ha ocHoBe denepanibHOr0 rocyaapCTBEHHOTO
00pa3oBaTeIbHOTO cTaHJapTa OCHOBHOTO o01rero
oOpa3oBaHus C Y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBaHUMN, MPEIBABISIEMbIX K
MaTeMaTUYeCKOMY O0pa3oBaHUIO, W TPAAUIMH POCCUICKOro 0oOpa3oBaHuUs,
KOTOpBIE 00ecreunBaoT OBJIaJICHUE KJIFOUEBBIMU KOMIIETEHIUSAMH,
COCTABJISIIOIIIMMH OCHOBY JJIsl HEMPEPHIBHOTO 0OOpa3oBaHHUS U CaMOpPa3BUTHUSA, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOIO M TO3HABaTEIbHOIO
pa3BuTHs oOywaromuxcs. B paOodeil mporpamMme ydTe€Hbl HUJEU U TOJOKECHHS
Konnenmuu pa3Butusi MaTeMaTudeckoro oopaszoBanusi B Poccuiickoit @eaepanuu.

B osmoxy uudpoBoit Tpanchopmanum Bcex cdep  UEIOBEUECKOUH
NEeATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3
0a30BOM MaTEeMaTUYECKOW IMOATOTOBKU. Y3K€ B IIKOJE MaTeMaTHUKa CIYKHUT
OMOPHBIM TPEIMETOM I HU3YYEHUS CMEXKHBIX AWCIUIUIMH, & IOCJE MIKOJIBI
peaabHON HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00I1Ie00pa3oBaTeIbHON MOATOTOBKH, B TOM 4YHUCJE H
MaTeMaTU4ecKod. IJTO OO0YyCIOBJIEHO TEeM, YTO B HAIlM JHH PACTET YHUCIO
npodeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MAaTEMaTHUKH: U B
chepe PKOHOMHUKH, U B OW3HECE, M B TEXHOJIOTMYCCKMX OOJACTAX, W JaXe B
rYMaHUTApHBIX cdepax. Takum 00pa3oM, Kpyr 0Oydaromuxcs, sl KOTOPBIX
MaTeMaTHUKa MOXKET CTaTh 3HAYMMBIM MPEIMETOM, PACITUPSIETCS.

[IpakTryeckass MOJE3HOCTh MaTEMaTUKH OOYCIOBJIEHA TeM, 4TO €€
npeaMeToM  SBISAIOTCA  (yHAAMEHTAJIbHbIE  CTPYKTYpbl  HAIIETO  MHpA:
MPOCTPAHCTBEHHbIE (DOPMBI M KOJMYECTBEHHBIC OTHOIICHUS OT MPOCTEHIIHUX,
YCBaMBAaE€MbIX B  HEMOCPEJICTBEHHOM OMBIT€, IO JOCTAaTOYHO CJIOXKHBIX,
HEOOXOJMMBIX ISl Pa3BUTHS HAyYHBIX U TMPUKIAAHBIX UJel. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IMOHMMaHUE MPUHILMIOB YCTPOWCTBA H
UCIIOJb30BAaHUSI  COBPEMEHHOM TEXHUKH, BOCIPUATHE M  HUHTEPIpETaLUs
pa3HOOOpa3HOW COIMATBHOM, HSKOHOMHUYECKOW, MOJUTHYECKONW HuH(OpMaIuy,
ManodpdexkTuBHA TIOBCETHEBHASs TMPAKTUYECKas JesITeNbHOCTh.  Kaxmomy
YEJIOBEKY B CBOEW KU3HM TMPUXOAUTCS BBINOJHATH PACUYETBl M COCTABIISITH
QITOPUTMBI, HAXOJAWTh W TPUMEHSATH (QOPMYJIBI, BIANETh MPAKTUICCKUMU
npuéMaMu TeOMETPUUECKUX M3MEPEHUN W TMOCTPOSHUM, YUTaTh HHQPOPMAIIUIO,
MPECTABJICHHYIO B BUJI€ TAOJUII, JUarpaMM U IpauKOB, JKUTh B YCIOBUSIX
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HEONpeeIEHHOCTH Y TIOHUMATh BEPOATHOCTHBIN XapakTep CIy4alHbIX COOBITHMA.

OnHOBpEeMEHHO C pacmupeHueM cdep NPUMEHEHUsS MaTeMaTUKH B
COBpPEMEHHOM 00111ecTBe BCcE Oosiee BaXKHBIM CTAHOBHUTCSI MATEMATUUYECKUN CTUITh
MBIIUICHUS, TPOSBISIIOUMNACA B ONpPENeNEHHBIX YMCTBEHHBIX HaBbIKax. B
Mpoliecce M3Y4YeHUs: MaTEeMaTUKH B apceHanl MPUEMOB M METOAOB MBIIUICHUS
YeJIOBeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHIAYKIMS W JACAYKIIHS,
0000IIeHHne ¥ KOHKpEeTH3allMs, aHaJiu3 W CHUHTe3, Kiaccudukamus u
cuctematusanmsi, abcrparmpoBanue u aHamorus. OOBEKTHI MAaTEMAaTHUYECKHX
YMO3aKJIIOYeHUH, TpaBWia HMX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M
JOTHYECKHX TOCTPOEHUH, CIOCOOCTBYIOT BBIpaOOTKE yMEHHs (POpMyIHpOBaTh,
O00OCHOBBIBaTh M JOKa3bIBaTh CYXKJIECHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBILUICHHE. Benymias poib NpUHAIIEKUT MaTeMaThke U B (POPMHUpPOBAHHUH
AJITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS U BOCIIUTAHUM YMEHHMH JEeWCTBOBAThH
[0 33aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH H3BECTHbIE M KOHCTPYHPOBATH
HOBbIE. B mporiecce pemieHus 3aa4 — OCHOBOM y4eOHOH JesTebHOCTH Ha YpoKax
MaTeMaTUKH — pPa3BUBAIOTCSA TaKkKe TBOpYECKAas U TMPUKIAAHAs CTOPOHBI
MBIIILJICHUS.

OOyueHne MareMaTuke JOa€T BO3MOXKHOCTb pa3BUBaTh y OO0yYarolIuxcs
TOUHYIO0, pallMOHAJIbHYI0 U MH(GOPMAaTUBHYIO peub, YMEHHE OTOMpaTh Hauboisee
HOJIXO/ISIINE SI3bIKOBBIE, CHMBOJIMUECKHE, IpaUuecKue CpeAcTBa AJis BhIpaKEHUs
CYXJICHHI 1 HArJISTHOTO MX MPEICTABICHHUS.

HeoOxomumMbpiM ~ KOMIOHEHTOM  OOMmIeH  KyJabTypel B  COBPEMEHHOM
TOJIKOBAaHWW  SABIIAETCA  OOImee 3HAKOMCTBO C  METOAAMH  TIO3HAHHS
JNEHCTBUTENLHOCTH, MPEACTABICHHE O TMPEAMETe M METOoJaX MaTeMaTUKH, HUX
OTAMYMANA OT METOAOB JPYTUX ECTECTBEHHBIX W TyMAaHWTApHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHHUS MAaTeMaTUKH JJI PEIICHUS HAyYHBIX M MPHUKIAJIHBIX
3agad. Takum oOpa3zoMm, MaTemMaTHuecKoe 0Opa3oBaHHME BHOCUT CBOM BKIJIAJ B
dbopmupoBanue 001IeH KyIbTYPhI YEJIOBEKA.

N3ydyeHne MaTeMaTHKU TakXe CIOCOOCTBYET 3CTETUUYECKOMY BOCIIUTAHUIO
YeJ0BeKa, MOHMMAHHUIO KpacoThl M HM3SIIECTBA MaTEMaTHMYECKUX PacCyKICHUM,
BOCHIPUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

Hesan u3yuyeHus yueOHOro npeamera «MaremaTuka»
[IpuopureTHbIMU 1EISIMU 00yUeHUs MaTemMaThke B 5—10 kiaccax sBISIFOTCS:
(dopMHpOBaHKE LEHTPAIBHBIX MATEMATUYECKUX TOHITHH (YUCII0, BETUYHMHA,

reoMeTpuiecKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKIHS),
00eCreunBaOIIUX IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTH4YEeCKOTrO
o0Opa3oBaHus 00y4aIOLUXCS;

MOJIBE/ICHHE O0YYaIOIIMXCSl Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYKAIOLIEro MUpa, MOHMMaHUE MaTEMaTUKHU Kak
4acTH 00IIel KyJIbTypbl 4YeJIOBEYECTRA;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0yyarommxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCJIEN0BATEIBCKUX YMEHHM, KPUTUUHOCTH
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MBIIICHUS, UHTEPECA K U3YYEHUI0 MaTEMAaTUKH;

¢dopmupoBanre (QyHKIMOHATLHOM MAaTeMaTH4YECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTb ~ IPOSBICHUS ~ MaTeMaTHYECKUX  IOHATHM,  OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJbHBIX XU3HCHHBIX CHUTyalUsAX W NP U3YYECHHH JIPYIUX
y4E€OHBIX MPEIMETOB, NPOSBICHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(GopMyIMpOBaTh UX Ha SA3bIKE MAaTEMATUKU U CO37aBaTh MaTeMaTUUYECKHE MOJIEIH,
IIPUMEHATH OCBOCHHBI MAaTEMaTUYECKHUW ammapar Uil peleHUs IPaKTUKO-
OPUMEHTHUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLECHHUBATh IOJIYYEHHBIE
pPE3YJIbTATHI.

OCHOBHBIE JIMHUM COAEpkKaHUs Kypca MmateMaTuku B 5—10 knaccax: «Hucna
Y BBIUHCICHUD», «Anredpa» («AnreOpandeckue BBIPAKEHUSD», «YPABHEHHS H
HEpaBeHCTBA»), «Dynkiun», «l'eomerpus» («['eomerpuueckue Qurypbsl u ux
CBOMCTBa», «JVI3MepeHne TeOMETpUYECKUX BeIWYuH»), «BepoATHOCTE W
CTaTUCTHKa». J[aHHBIC JIMHUN PAa3BUBAIOTCS NApaJUIEIbHO, KaX/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOHM, OJJHAKO HE HE3aBUCUMO OJHAa OT APYroil, a B TECHOM
KOHTaKkTe M B3aumojeiictBuu. Kpome »3TOoro, mx oOBEAMHSIET JOrHYECKas
COCTaBJISIIOLIAs, TPAAUIMOHHO NpPUCyLIass MaTEMaTUKE W IPOHU3BIBAIOIIASL BCE
MaTeMaTHUYeCKUe Kypcbl U cojepkarenbHble JUHUU. CQPopMyIupOBaHHOE B
denepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapT€ OCHOBHOIO OOILEro
oOpa3oBaHMsl TpeOOBaHHWE «YMEThb OINEPUPOBATH MOHATHAMH: OIpeACIECHUE,
aKcHoMa, TeOpeMa, J10Ka3aTeIbCTBO; YMEHHE PACIO3HABATh UCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJIUTH PUMEPHI M1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTPULIAHUS BBICKA3bIBAHMI» OTHOCUTCS KO BCEeM KypcaM, a (OpMHpOBaHUE
JIOTUYECKUX YMEHHMM pacmpenensieTcs MO BCEM rojaM OOy4YeHUsT Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
ocBoeHust dDenepanbHOl pabouyel MporpamMMbl, pacHpeneNéHHbIM TI0 To/AaM
o0y4eHHUs, CTPYKTYpUPOBAHO TaKUM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMIHATBHBIM BOIIPOCaM O0yYaroIuecs: o0paliajuch HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MAaTE€MAaTHUYECKMMHM TOHATHSAMH M HAaBBIKAMU  OCYLIECTBISIOCH
[IOCJIENOBATENBHO U IOCTYIATEJBHO, C  coONIoJeHHEeM  MpHUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKJIOYAJIUCh B OOILIYyI0 CHCTEMY
MaTeMaTUYECKUX MPEJICTaBICHUM OO0yJyarouuxcs, paciupss W yriayomss eé,
o0Opa3ysl IpOYHbIE MHOKECTBEHHBIE CBA3H.

IpuHuunbl peanuzanuu padodei
NPorpamMmsblI

[Ipu peammzanuu npuHnuna audhepeHITuPOBAHHOTO (MHANBUIYATHLHOTO)
noaxojga B oOydyeHuu Marematuke oOydaromuxcs ¢ HOJIIA HeoOGxoaumo
YYUTBIBATh YPOBEHb PA3BUTUSI Y HUX MaHyaJbHbIX HABBIKOB. YUHUTENh B MPOLIECCE
oOydeHUs OmpeaessieT BO3MOXKHOCTH — YYaIllUXCSl  BBITIOJHATH MHChbMEHHbIC
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paboThl, TMONB30BATHCA MATEMATUYECKUMH HHCTPYMEHTaMH B  IpOIlEcce
MOCTPOEHUSI T€OMETpPUUECKUX (UTyp U HU3MEpUTENbHbIX omnepanuil. Tak ke B
mporecce o0ydeHHuss MaTeMaTHKE, YIUTEI0 HEOOXOIUMO YYHTHIBATh YPOBEHb U
KayeCTBO pa3BUTHE YCTHOHM peun oOyuaromuxcs. [Ipu HemocTaTrouHOM ypOBHE €€
pa3BUTHS  HEOOXOAMMO  HWCIIONB30BAaTh  TAaKWE  METOJAbI  TEKYIIEro |
MIPOMEKYTOUYHOTO KOHTPOJS 3HAHWW OOyYaronuxcsi, KOTOpble Obl OOBEKTUBHO
MOKa3bIBAIM PE3YJIbTATUBHOCTh MX O0OydeHHs. BxirodeHus oOydaronuxcst B
OPOEKTHYI0O U y4eOHO-UCCIIEOBATENbCKYI0  JEATENBHOCTh,  MPOBEACHUS
HAOJMIOACHUN M SKCIEPUMEHTOB, B TOM YHCIE C HCIOJIb30BAHUEM Y4EeOHOTO
JabopatopHoro 000pyaoBaHUsA, IU(PPOBOro (3JIEKTPOHHOIO) M TPAJUIIMOHHOTO
U3MEpPEHUsI,  BKJIIOYAas  OMNPEICICHHE  MECTOHAXOXIEHUs,  BUPTYaJbHBIX
7abopaTopui, BEHIECTBEHHBIX U BUPTYAIbHO-HATJISAHBIX MOJIENEH, U KOJUICKIIUM
OCHOBHBIX MaTeMaTHUYECKUX OOBHEKTOB.

OOyuaromuecss C JBHTATEIbHBIMH HApPYIMICHUSIMH HWCIBITHIBAIOT  PST
TPYIHOCTEl B TMpolecce oOOydeHUss MareMmartuke. MOTOpHbIE HapyIICHUS
OTPaHUYMBAIOT  CIIOCOOHOCTh K  OCBOEHHUIO  MPEAMETHO  MPAKTHYECKOU
NEATEILHOCTH. DTO MPUBOAUT K TOMY, YTO (POPMHUPYIOIIMECS 3HAHUSA U HABBIKU
SIBJISIOTCSL HETIPOYHBIMU, TTOBEPXHOCTHBIMHU, (PparMeHTapHBIMU, HE CBSI3aHHBIMU B
enuHytro  cucremy.  OOHapyX UBalOTCSI  TPYAHOCTH B (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTaBICHUHN, CUCTHBIX OIepalnid, paborte ¢
TETpaablo, YYEOHHKOM, CIOCO0aX 3alHhCH MPUMEPOB B CTOJIOMK, COOJIIOJIEHHEM
oporpaduueckoro pexuma.

Ha ypokax maremaruku, ooyyatromuecss ¢ HOJIA ucnbIThiBatoT 0COOECHHBIE
TPYIHOCTH TP BHITIOJIHEHUN PUCYHKOB, YepPTEXKEH, TpadUKOB, TaK Kak UM TPYIHO
OJHOBPEMEHHO JIep’KaTh KapaHaalml H JHHEWKY, MO3TOMY UM 00s3aTeIbHO
TpeOyeTcsi MOMOIL B3pocioro (yuutens, accuctenta). O0yuvaromemycs ¢ HOJLA
ObIBaET MPOIIEe HAXKATHEM KJIABUIIl BBHIOJIHUTH YEPTEXK HA KOMIBIOTEPE, YEM ITO
cAenaTh ¢ IOMOIIBIO Kapauaamma u guHelku. Ooydaronumes ¢ HOJIA noctaTodHO
TSDKEJI0O OCBaMBaTh BBOJ MAaTEMaTUYECKUX CHMBOJIOB, HAIPUMEP, OOBIKHOBEHHBIX
TpoOeii.

Ecnu y oOyyarorerocs ectb HapyiieHus PyHKIUN PyK, TO TEOMETPUIECKUI
MaTepuajl MOXHO pacCMaTpuBaTh O030PHO, 3a/layH, CBS3aHHBIE C IMOCTPOCHUEM,
MPOIMyCTUTh. BupTyanpHas mabopaTopus IO MaTeMaTHKE, HalpuUMep, Ha
miatpopme MOII (POII) nmaer oOydaromumcsi BO3MOKHOCTH — BBITIOJHATH
MOCTPOCHNE TEOMETPUUECKHX (PUTYp Ha IITOCKOCTU M B MPOCTPAHCTBE, pabOTaTh C
KOOPJIMHATHOM IIOCKOCThIO. bBosblioe BHHMaHHE HEOOXOoAMMO oOpamaTh Ha
MPAKTUYECKYIO HAINPaBJICHHOCTh O0YUYEHHUS MaTeMaTHKe, a UMEHHO: a) U3MEpPEHUE
MEPUMETPOB M IUIOMIaeH; O) BBIUMCIUTEIBHBIC HABBIKM, B TOM YHCIE U C
MOMOIIBIO KaTBKYJISTOPA.

Opnnoit u3 ocodeHHocTelt pabotel ¢ odoyuatomumucs ¢ HOA sBasercs To,
YTO UM HEO0OXOIUMO OOJBITIE BPEMEHH JUIsl BHITIOJTHEHHS 3aJaHui, YeM 37J0pPOBBIM
OOyJaroIIMMCsl, TIOATOMY JIJIsi KOHTPOJISI 3HAHWM JIyYIlle MCIOJIb30BaTh 3a/1adyu Ha
TOTOBBIX YepTEXkKax, 3aJaud, B KOTOPBIX YK€ HaledaTaHO YyCIIOBHEC W HAYajlo
penieHus, a 00yJaronMcst 0CTaéTcsl €ro TONbKO 3aKOHYUTH WIIA BBITTOJTHUTH



TECTOBbIC 3ajaHus. Ilepen KOHTPOJBHBIMH pabOTaMHU HEOOXOIMMO IPOBOIUTH
0000IIIaroIe ypOKH M0 TeMe, Tak Kak y oOyuwarommxcs ¢ HOJIA ormevarotcs
HEJIOCTaTKU Pa3BUTHS IMaMITH, OCOOEHHO KpaTkoBpeMmeHHou. (Oo6obrmaromnue
YPOKH JTalOT BO3MOXKHOCTh CKOHIICHTPUPOBATh BHHUMAaHHUE Ha OCHOBHBIX
YIPaXHCHHSIX, BBEJCHHBIX B KOHTPOJIBHYIO PadoTy.

XapakTepucTHKa 0CO0bIX 00pa3oBaTeIbHBIX NOTPEOHOCTENH
odyuaromuxcs ¢ HOJA

Oco0nie 0Opa3oBaTeIbHbIE MOTPEOHOCTH Y O0YUYAIOIIUXCS ¢ HAPYIICHUSMU
OTIOPHO-ABUTATEILHOIO  alapara 3adaloTcs  CHerudUKON  JABUTATEIbHBIX
HapylIeHUH, a TakkKe CHeUU(PUKOM HAPYIICHUS TCUXUYECKOTO pPa3BUTHUSA, H
OTPENIECTIAIOT 0COOYI0 JIOTHMKY IMOCTpOeHUs ydeOHoro mporecca. Hapsay ¢ atum
MOXHO BBIJICJIUTh OCOOBIE IO CBOEMY XapakTepy HOTPeOHOCTHU B OOYYECHUH
MaTeMaTHKe, CBOMCTBeHHbIe BceM oOyyatomumcs ¢ HOJIA:

— HEOOXOJMMO WCIOJIb30BAHUE CHEIUAIbHBIX METOJO0B, MPUEMOB U
cpeacTB oOydeHHUs (B TOM 4YHCJIE CHEIUATM3UPOBAHHBIX KOMIIBIOTEPHBIX U
ACCHCTUBHBIX TEXHOJIOTHH), 00CCIEUMBAIOIINX PEATU3ANI0 «OOXOIHBIX ITyTeH»
00yYeHHs; UCTI0JIb30BAHKUE BUPTYyAIbHON MaTeMaTHUECKOM 1abopaToOpu.

— HAarJsaIHO-ACHCTBEHHBIN, IPEIMETHO-TIPAKTUYECKUN XapaKTep 00ydeHHS
MaTeMaTUKE U YIIPOIICHUE CUCTEMbl YueOHO-TTO3HABATEIbHBIX 33/1a4, PelllacMbIX B
nporiecce 00y4ueHus;

- CIICLMAJIbHOE oOydeHue «TIEPEHOCY» c(hOopMHUPOBAHHBIX
MAaTEMATUYECKUX 3HAHWW M YMEHHH B HOBBIE CHTYAIlUd B3aUMOJCHUCTBUS C
JICUCTBUTEIBLHOCTBIO;

— CIHelHaibHasi TIOMOIb B Pa3BUTUU BO3MOXKHOCTEM BepOallbHOW U
HeBepOaIbHOW KOMMYHHUKAITUK Ha YPOKaX MaTeMaTHKH,

— KOPPEKIUs TMPOU3HOCUTEIHLHON CTOPOHBI pPEYM; OCBOCHUE YMEHUS
HCIOJIb30BaTh PEYb 110 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYaIIUi;

— obecrnieueHre 0CO000W MPOCTPAHCTBEHHOW U BPEMEHHOW OpTraHU3AINH
o0pa3oBaTeIbHOM CpeIbl;

— MaKCHMaJIbHOE pAaCIIMPEHHE OO0pa3oBaTeIBbHOTO  IPOCTPAHCTBA  —
BBIXOJ 3a IIpefenbl  00pa30BaTEIbHOTO  YUPEKICHHUS  TPH  PEIICHUH
MaTeMaTHISCKHX 3a7a4 M BBITIOJITHCHUH IIPOCKTHBIX padoT.

— HCIOJIb30BaTh AJITOPUTMBI JEUCTBUN MPU PEIICHUH OOYYaIoIUMHU C
HOJIA ompeneneHHbIX TUIOB MAaTEMAaTHYECKUX 3aJ]a4, B TOM YHCIIE€ B IPOIECCE
BBITIOJTHEHHUS CAMOCTOSITEIbHBIX pa0oT.

MecTo npeaMeTa B y4eOHOM ILIaHe
B cootBerctBuM ¢ dDenepanibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM  OCHOBHOTO  OOIIero oOpa3oBaHUS  MaTeMaTWKa  SIBIIACTCS
o0s3aTeNbHBIM TPEAMETOM Ha JaHHOM ypoBHE oOpazoBanusa. B 5-10 kmaccax
y4eOHbIl TpenMeT «MareMaTrkay TPaIUuIMOHHO U3y4aeTCs B paMKaX CJICITYIOITUX
y4eOHBIX KypCOB: B 5—6 KJlaccax — kypca «Maremartukay, B /—10 kinaccax —
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KypcoB «Aunrebpa» u «['eomerpusi». Hacrosimeit mnporpamMmoil BBOJUTCS
CaMOCTOATENbHBIN Y4eOHbIN Kypc «BepOSATHOCTh M CTATUCTUKAY.

Tematnueckoe TUIaHUPOBAHHWE YUYEOHBIX KypCOB M PEKOMEHIyeMoe
pacnpeneneHue  y4yeOHOro BpEMEHHM JUIsi  HM3YyYEHHsS  OTACIBHBIX  TEM,
IIPEUIOKEHHBIE B HACTOALIEHW MPOTrpaMme, HaJ0 PacCMaTpuBaTh KaK HMPUMEPHBIE
OpPUEHTHUPHI B MOMOIb COCTABUTENIO ABTOPCKOW padodeil mporpaMMbl U MPExIe
BCEr0 YUUTEN0. ABTOp paboyell mporpamMmsbl BOPABE YBEIWYUTh WIM YMEHBIINTH
MPEIJIOKEHHOE YUCIIO YYEOHBIX YacOB HA TEMY, UTOOBI YIITyOUThCS B TEMATHKY, B
OOJIBIICH CTENEeHU 3aMHTEPECOBABIIYIO O0YUYaIOIIUXCS, WIM HANIPaBUTh YCUIIUS Ha
MIPEOJOJICHNE 3aTPYIHEHUI. J[OMyCTUMO TaKXe JIOKAIbHOE MEPEPACTIPEICIICHUE U
MIEPECTaHOBKA 3JIEMEHTOB COAEPKaHUS BHYTPHU JAHHOTO KJIacca WU BHYTPU BCETO
Kypca npu HeoOxoauMocTu. KoinyecTBo MpoBEepOUYHBbIX paboT (TeMaTHYECKU U
UTOTOBBI KOHTPOJb KAayecTBAa YCBOCHMsI YYEOHOro Marepuana) U WX THII
(camocTOsITENIbHBIE M KOHTPOJBbHBIE Pa0OTHI, TECThI) OCTAIOTCA HA YCMOTpPEHHE
yunurtens. Takxke ydyuTenab BIOpaBE YBEJIWYUTh WIM YMEHBLIUTh YHCIO YYEOHBIX
yacoB, OTBeAEHHbIX B DenepanbHOl pabouell mnporpamMmme Ha 00001IeHuE,
NOBTOPEHUE, CHUCTEMATH3alMI0 3HAaHUW OO0ydallmuxcsi. EIWHCTBEHHBIM, HO
NPUHIUIUAIBHO BAXKHBIM KPUTEPHUEM, SIBIIAETCS JOCTHXKEHHE pEe3ylbTaTOB
oOy4eHHMsI, YKa3aHHbIX B HACTOSILIEH MpOrpaMMe Ha KOHEL YPOBHSI OCHOBHOIO
oO1iiero ooGpazoBaHusl.

Conmepxxanue ydeOHOro mnpenMera «MaremaTtuka», NpPEICTaBICHHOE B
denepanbHO amanTupoBaHHOM paboueilt nporpamme, coorBercTByer DPI'OC
000, ®PenepanbHON OCHOBHOM 00pa30BaTeIbHON MPOrpaMMe OCHOBHOT'O OOILEro
o0pa30BaHMsI C yUETOM MPOJIOHTAIUU HA OJIUH TO/I.

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

OcBoenue yueOHOro mnpeamera «Marematukay JOJKHO OO€CIeunBaTh
JOCTIDKEHHE Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUSl  CIEIYIONIUX
JMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE Pe3yJbTAThI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOTpaMMbl ydeOHOro MpeaMera
«MaremaTuka» XapaKkTepUu3yrTCs:

ITaTpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K TNPOIUIOMY H HACTOSIUEMY POCCHMCKOU
MAaTEMaTUKH, IIEHHOCTHBIM OTHOIICHHWEM K  JOCTHXKCHHUSM  POCCUHCKHX
MAaTEMaTUKOB M POCCHMCKOM MAaTEMaTUYE€CKOM IIKOJIbI, K HMCHOJIB30BAHUIO ATHUX
JOCTIKEHUM B IPYTUX HayKaX W MPHUKJIAJAHBIX cdepax.

I'paxxpaHckoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEN IpaXkJaHUHA U PeaIM3alluK €ro
npaB, TMPEJICTABJICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABJICHUM, IPOLIEYP TPAKIAHCKOTO 001IecTBa (BHIOOPHI,
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OIIPOCHI U Ip.); TOTOBHOCTBIO K OOCYXAEHHUIO ATUUECKUX MPOOJIEM, CBS3aHHBIX C
IIPAKTUYECKUM IPUMEHEHHUEM JOCTH)KCHHW HAyKH, OCO3HAHHUEM BaXXHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B AESITEIBHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEIICHHH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MATEMaTHYE€CKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUHM BCEU KU3HU NSl YCIEHTHOW Mpo¢deCcCHOHATBHON
JESITEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTaHue:

CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3ICTETHYECKOMY BOCIPUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHUW; YMEHHUIO BUJIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 IIO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHbBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMATHYECKOW HAyKM Kak c(depbl 4YeloBEeUeCKOn
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYUMOCTHU ISl PA3BUTHUS IIUBUIN3ALINU;
OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MATEMATHYECKOW KYJIbTypOW Kak CPEJICTBOM
MO3HAHUA MHpA; OBJIAJACHHEM MPOCTEHIIMMHU HaBbIKAMU HCCIEA0BATEIbCKOM
NEATEIBbHOCTH.

Pusznyeckoe BOCNHMTAHHE, (POPMHUPOBAHME KYJAbTYPblI 310POBbS H
IMOLMOHAIBHOIO 0JIAT OOy YHS:

TOTOBHOCTBIO TMPUMEHATh MAaTEMAaTHUYECKUE 3HAHWA B HMHTEPECax CBOETO
3I0pOBbsl, BEACHHMSI  3740pOBOro  oOpa3za KU3HH (3I0pOBOE  MUTAaHHE,
cCOQJIaHCUPOBAHHBIM pPEXUM 3aHATHUH M OTAbIXA, peryispHas (Quanyeckas
aKTUBHOCTb); C(OPMUPOBAHHOCTHIO HABBIKA pe(iIeKCUM, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPyroro 4eaoBeKa.

JIKOJIOrHYeCKOe BOCIIUTAHUE:

OpUEHTalMeld Ha MPUMEHEHNE MaTEMaTUYECKUX 3HAHUH ISl pellieHus 3a1au
B 00JaCTH COXPAaHHOCTH OKPY)KAIOIIEH cpeapbl, IJIaHUPOBAHUS IMOCTYIKOB U
OLICHKM WX BO3MOKHBIX MOCJEACTBUU MJIsi OKPY’KaIOIIEH Cpebl; OCO3HAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX POOJIEM U MyTeH UX PEIICHUS.

JINYHOCTHBIE pe3yJbTaThl, od0ecrneynBalonue aJanTanuio
o0yuyamomerocss K H3MEHSIIOIUMCSl YCJIOBHSIM COUMAJIBHOW W TPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y JPYrHX JIOAeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIBITA IPYTHX;

HEOOXOJUMOCThI0O B (OPMHpPOBAaHMM HOBBIX 3HAHWH, B TOM YHUCIE
dbopMynupoBaTh UJIEH, MOHATHS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee He U3BECTHBIX, OCO3HABaTh JEUIUTHI COOCTBEHHBIX 3HAHUN U
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KOMITETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYaIHIO, BOCIHPHUHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbBI30B, TPEOYIOMIMUIA KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pelIeHUs] U JeHCTBUA, (OPMYJIUPOBATh U OILICHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

MeTanpeameTHbie pe3yJbTaThl

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOIrO IMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM VHUBEPCANbHLIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUGHHIMU
0eucmeusmMu U YHUBEPCALbHLIMU PeYAAMUGHBIMU OeliCMBUIMU.

1)  Vuueepcanvuvie = no3nasamenvHvle  Oelicmsus  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 0OYUaruuxcsi (oceoenue
Memoo08  NO3HAHUSL — OKpYJcarouwjeco  Mupd,  NpUMEHeHue  JI02UYECKUX,
uccne008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayuetl).

Ba3oBble Joruveckue aeicTBus:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKK MaTeMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWA MEXIy TOHATHIMH; (OPMYIHPOBATH
OTIpeICICHUS TTOHATHUH; yCTaHaBJIMBAThH CYIIIECTBCHHBIN MIPU3HAK
KJaccu(UKalMy, OCHOBaHUSA M1 OO0OOLIEHUS U CpaBHEHUs, KpUTEpUHU
MIPOBOIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (HOpPMYyIUpOBaTh W  TIPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE; YCIOBHEIE;

BBISIBIISITh ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTtuBopedrs B ¢akTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUSIX; MpeJiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JienaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUCHHH 10 aHAJIOTHH;

paz0OupaTh JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSIMbBIC U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIbHO  HECJOXKHBIE  JIOKa3aTelIbCTBA
MaTeMaTH4eCKnX (PaKTOB, BEICTPAWBATh ApTYMEHTAIIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

BBIOMpPATh CNOCO0 pemeHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BBHIOMpaTh HauWOoJiee TOAXOMANUHA ¢ y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBrbie ncciaenoBarejbCcKHe AeCTBUA:

HCIIOJIH30BaTh BOMPOCKHI KaK WCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PHUKCHUPYIOIIME  MPOTUBOpPEYHE, MPoOJIeMy,
CaMOCTOATENILHO YCTaHABIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSTEIBLHO COCTABJICHHOMY IIIAHY HECJIOXKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOEe WCCIICIOBAHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOATENHEHO (POpMYyIHUPOBATH 00OOIIEHUS M BBIBOBI TIO PE3yJIbTaTaM
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IPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLEHUBAaTh JOCTOBEPHOCTb
IOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNI];

MIPOTHO3UPOBATh BO3MOXXHOE pPAa3BUTHE IPOLIECCA, a TAKXKE BBIJBUTATh

MPEAINOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.
Pabora c ungopmanme:

BBISIBJISITH  HEJJOCTATOUYHOCTh U HM30BITOYHOCTh HMH(OpPMAIUM, JaHHbBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(GOPMALIMIO PA3IUYHBIX BUAOB U (OPM NPEIACTABICHUS;

BbIOUpaTh (OpMy TpEACTaBICHUS HHPOPMAIMH M WLIIOCTPUPOBATH
peliaeMble  3aJayd  CXEMaMM, JAMarpaMMaMH, HWHOHW Trpadukoil U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(MOPMALIMKA TIO KPUTEPUSIM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

2)  Vuusepcanvhvle KOMMyHUKamugHwle  Oelicmeus  00ecnedusaom
chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCHL.
OO0menne:

BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY
3p€HHUs B YCTHBIX (MpU HAIMYUU BO3MOKHOCTH) U MTUCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHUSI M0 XOJy pelIeHUsd 3aJadyd, KOMMEHTHPOBATh  IOJIYYEHHBIH
pe3yibTart;

B X0JI€ OOCY>KIEHMs 3a7aBaTh BOIIPOCHI TI0 CYLIECTBY 00CYXAaeMON TEMBI,
npo0JyieMbl, penraeMol 3aiayd, BbICKa3blBaThb HJAEH, HALEJICHHBIE Ha IOMCK
PELICHMS; CONOCTABIATh CBOM CYXKJIEHHS C CYXICHUSMHU JPYTHX YYaCTHUKOB
nuanora, oOHapyXUBaTh PA3IMYUE M CXOJCTBO MO3MIIMI; B KOPPEKTHOU (popme
(bopMynupoBaTh pa3HOIIACHs, CBOM BO3pAKECHMUS,;

OPENCTaBIATh  PE3yJIbTaTbl  PEIIEHMs  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA; CAMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHUS C
y4€TOM 3a/ad Npe3eHTalud, OCOOEHHOCTEH ayJWTOpPUM WU WHIWBHUIYaTbHBIX
BO3MO>KHOCTEMN.

CoTpyaHu4ecTBo:

NOHMMAaTh M HUCIOJB30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pa0OThl MpH PEIICHHH Y4YeOHBIX MaTEMaTHYECKUX 3aady;
NPUHUMATh 1I€JIb COBMECTHOM JESTENIbHOCTH, IUIAaHUPOBATh OpraHU3aluIo
COBMECTHOM paboThl, paclpeAesarh BUAbl padOT, TOrOBAPUBATHCS, O0OCYKIATh
MIPOIIECC U pe3yNbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPyHmnoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMBI M [Ip.); BBINOJHATH CBOIO YacThb pPabOThI U
KOOPJIMHUPOBATh CBOU JEUCTBHUS C JIPYTMMU YJIEHAMU KOMAaHJbl; OLIEHWBAThH
Ka4yeCcTBO CBOErO BKJIaJa B OOLIHMI MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICUCTBUS.

3) Vuusepcanonuvie  pezynamuenwie oeticmauist obecneyusaiom
Gopmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
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Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJISATh IUIAH, AITOPUTM DPEIICHUs 3a/ayu (WU €ro
4acTh), BBIOMPATh CIOCOO peHIeHUusT ¢ Y4YETOM MMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BapHAHTHI
pelieHui ¢ yaéToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJ€Th CHOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yJibTara peleHnsl MaTEMaTUIECKOM 3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh NpPH PpPELICHUU
3aJl1a4yi, BHOCUTh KOPPEKTUBHI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA JAEATEIBHOCTH MOCTABIECHHON LIETU
U YCJOBHUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUS WJIM HEAOCTHXKEHHUS e,
HaXOJUTh OIIMOKY, aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJibTATHI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI paboyeil MporpamMMbl MO MaTeMaTHKe
MIPE/ICTABIICHBI 10 TOJlaM 00y4YeHHUs B CICAYIONIUX pa3jeiaxX MporpaMMbl B paMKax
OTIIEJBHBIX KYpCOB: B 5—6 Kjaccax — kypca «Marematuka», B 7/—10 kimaccax —
KypcoB «Anredpay, «['eomerpus», «BepoITHOCTb U CTATUCTUKAY.

Pa3BuTHe JIOrHYECKUX MPEICTABICHUI U HABBIKOB JIOTUYECKOTO MBIIIJICHUS
OCYILECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00YyUEHMsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipenmonaraercsi, 4TO BBIMYCKHUK OCHOBHOM IIIKOJIbI
CMOXET CTPOUTHh BBICKA3bIBAaHUSI U OTPHUIIAHUS BBICKA3bIBAaHWM, paclio3HaBaTh
WUCTUHHBIC W JIOKHBIC BBICKA3BIBAHMS, MPHUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
OBJIaJICET TOHATUSIMU: OMNpENESIEHuEe, aKkCHMOMa, TEOopeMa, JOKa3aTelbCTBO — H
HAY4YUTCS UCTIONH30BATh UX MPHU BHITIOJIHEHUH YYCOHBIX U BHEYUEOHBIX 3a/1a4.

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5—6 KJIACCBbI

Lenu u3yveHusi yaeOHOro Kypca

[TpuoputeTHBIME LIETSIMU O0yUYeHHUST MaTeMaTUKe B 5—6 Kiaccax SIBISIOTCA:

npooHkeHne GOPMUPOBAHNS OCHOBHBIX MAaTEMATHYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, TIeoMeTpuueckas ¢urypa), 0o0OecrnedrBarOUIMX MPEEeMCTBEHHOCTh H
NEPCHEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMS 00yUYaIOIINXCS;

pa3BUTHE MHTEIJICKTYaJbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH O0yuarommxcs,
M03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHH, HHTEpeca K U3yUEHUIO
MaTeMaTHKHU;

HOJBE/ICHNE O0YyYaloIuUXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY’KAIOIIEro MUPA;

dbopmupoBanre (HyHKIIMOHATLHOM MaTeMaTHYE€CKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTHUECKHE OOBEKTHI B PEATbHBIX KU3HEHHBIX CHTYaIlUsX,
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IIPUMEHATh OCBOCHHBIE YMEHMS JJIs PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4,
MHTEPIPETUPOBATh IIOIYYEHHBIE PE3YJIbTAThl U OLICHUBATh UX HAa COOTBETCTBHE
IIPAKTUYECKON CUTyalUU.

OCHOBHBIE JIMHUU COJAEPKAaHHUA Kypca MaTeMaTWKH B 5—6 Kiaccax —
apudmeTryeckass M TEOMETpPHUYECKas, KOTOPbIE pa3BHBAIOTCS MapalljieNIbHO,
KaXKJ1asi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHMO OJ[HA OT
JIpYroM, a B TECHOM KOHTAaKT€ M B3aUMOJECUCTBUU. TakkKe B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U ONMKUCATEIbHON CTATUCTHKHU.

N3yuyenue apudmeTndeckoro MaTepuana HAYMHAECTCS CO CUCTEeMaTH3allud U
pPa3BUTHA 3HAHUM O HATYPAJIbHBIX YUCIAX, OJYYEHHBIX B Ha4aJbHOU 1mKoje. [Ipu
TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKH U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX -3HAHUM COYETAETCA C PA3BUTHEM BBIYMCIMTEIBHOU KYJIbTYPHI, B
YaCTHOCTH C 0Oy4YEHHEM MPOCTEUIIUM NMPUEMAM NPUKUAKUA U OLEHKH PE3YJIbTATOB
BbluncIeHU. M3ydeHWe HaTypambHBIX 4HCENn TNpoAoKaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU NOHATHUAMH TEOPHUH JIEITMMOCTH.

Hpyroit KpymHbId OJIOK B CoJepKaHUM apU(DMETUYECKOW JIMHUM — ITO
npoou. Havano u3ydyeHus: OOBIKHOBEHHBIX U JIECATUYHBIX IpOOEil OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tan B OCBOEHUM JIpoOel, KOoraa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npobeil B MONHOM 00BbEME MPEAIIECTBYET M3YUEHHUIO JNECATUYHBIX IpoOei, uTo
1EeJIecO00pa3sHO C TOYKHM 3pPEHUS JIOTUKU H3JI0KEHHUS YHUCIIOBOM JMHMM, KOTJa
npaBuia JEUCTBUM C JECATHYHBIMU ApOOSIMH MOXKHO OOOCHOBAaTh YK€
W3BECTHBIMHM AJITOPUTMAMH BBITIOJIHEHUS ACHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMH.
3HaKOMCTBO C JI€CATHYHBIMHU JIPOOSMH PACIIMPUT BO3MOXKHOCTHU JIJIsl TIOHUMAHHUS
OOyYarOIIMMUCS TPUKIAJHOTO MPUMEHEHHUST HOBOM 3allMCU NPU U3YUYEHUU APYTHUX
MPEAMETOB U NPU NPAKTHYECKOM HCIOJb30BaHMU. K 6 Kilaccy OTHECEH BTOPOU
3Tall B HU3Y4YEHUU JApoOeH, TIJe MPOUCXOAUT COBEPUICHCTBOBAHHWE HABBIKOB
CpaBHEHUsI W TMpeoOpa3oBaHUs Jpo0Oe€i, OCBOEHUE HOBBIX BBIYMCIUTEIbHBIX
aITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHUCICHUWA, B TOM YHCJIE 3HAYCHUU
BBIPXEHUI, CoiepKaIUX U OOBIKHOBEHHbBIE, U IECATUYHBIE APOOU, YCTAHOBJICHHE
CBSI3€M MEXAy HUMH, paCCMOTpPEHHE NPUEMOB pelIeHUs 3a7a4 Ha Apodu. B Hayane
6 KJ1acca MPOUCXOANT 3HAKOMCTBO C MOHATHEM MPOLEHTA.

OCOOEHHOCTBIO H3Y4YEHHUS] TIOJOKUTEIbHBIX W OTPULATENBHBIX YHCEll
ABJISIETCA TO, YTO OHU TAK)KE MOTYT PAaCCMATPUBATHCS B HECKOJIBKO ATAmoB. B 6
KJIacCe€ B Haudajie M3ydyeHus Tembl «llonoKuTenbHbIE M OTPULIATENIBHBIE YHUCIIA»
BbIesieTCa noarema «llemple 4ymcna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIIBHBIMA  YUCJIaMM W JCUCTBUAMU C  [OJIOKUTEIBHBIMUA U
OTPULIATENIBHBIMU YUCIAMHU IPOUCXOJUT HA OCHOBE COAEPIKATEIBHOTO IOAXOJA.
OTO MO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMMTH yYaIUXCSl NMPAKTHYECKH CO
BCEMHU OCHOBHBIMHU NOHATHAMH TEMBI, B TOM YHUCJE U C NPAaBUIAMU 3HAKOB IpHU
BBITIOJIHCHUN apu(MeTHdecKux aercTBuil. M3ydeHue parmoHaAIbHBIX YHCENl Ha
3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kiacca, UTO CTaHET
CJIEAYIOIIMM MPOXOJOM BCEX MPUHUUIHAIBHBIX BOIIPOCOB, TEM CAMBIM
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paszeneHrne TpyAHOCTEN oOseryaer BOCHpUATHE MaTepuaia, a paclpeesieHue BO
BPEMEHHU CIIOCOOCTBYET IPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHHU pelieHHI0 TEKCTOBBIX 337ad B 5—6 Kjaccax MCMONb3YIOTCS
apudmernyeckue TPUEMBI perieHHus. TeKCTOBbIE -3a7aud, pellaemble MpU
OTpa0OTKE BBIYMCIMTEIBHBIX HAaBBIKOB B 5—6 Kjaccax, pacCMAaTPUBAIOTCS 3aJaud
CIIEYIOIIMX BUJOB: -33Jja4d Ha JBW)KCHHE, HA YaCTH, HA MOKYIKH, Ha paboTy U
IIPOU3BOJIUTENIBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHU M mpornopuuu. Kpome toro,
oOyuJaromuecs: 3HaKOMATCA ¢ MpUéMaMu pellieHus 3a/1a4d nepedopoM BO3MOXKHBIX
BapHaHTOB, yyaTcs paboTaTh ¢ MHPOpMALME, TpeaCcTaBICHHON B (popme Tabiuil
WJIM TAarpamM.

B paboueli nporpaMmme npeaycMOTpeHO (pOPMUPOBAHUE MPONEIEBTUYECKUX
anreOpanvyeckux NpeacTaBlIeHUNA. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B
3aBUCUMOCTH OT MAaTeMaTH4YE€CKOIO KOHTEKCTAa BBOJUTCS IOCTENEHHO. bykBeHHas
CUMBOJIMIKAa UIMPOKO HCIOJIB3YeTCsl MPEXIAe BCEro [ 3aluch  OOLIMX
YTBEPXKICHUM U TpEeMIoKEHUH, (POopMys, B YaCTHOCTH JUIsI BBIYMCIICHHUS
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuka» 5—6 KJIacCOB NMpEICTABICHA HATJIAIHAS T€OMETPHS,
HallpaBJ€HHAass Ha pa3BUTHE OOpPA3HOTO MBILUIEHHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUsl, M300pA3UTENbHBIX YMEHUH. ODTO BaXHBIM 3Tall B HU3YYCHHUH
T€OMETPUH, KOTOPBIM OCYIIECTBISAETCS HA HAIJISIHO-TIPAKTUYECKOM YpPOBHE,
ONMpaeTcsi Ha HarJIAHO-00pa3HOe MbllUIeHHE oOydaromuxcs. bombmass posb
OTBOJMTCS IIPAKTUYECKON JEATEIIBHOCTH, OIIBITY, JKCIIEPUMEHTY,
MoieapoBaHuto. O0yyaroniecs: 3HaKOMATCA C T€OMETPUYECKUMU (UrypaMu Ha
IUIOCKOCTH U B TPOCTPAHCTBE, C UX MNPOCTEUIIUMHU KOHQUTYpaLMSIMH, ydaTcs
u300pakaTb MX Ha HEJIMHOBAHHON M KieT4yaToM Oymare, paccMaTpuBalOT HUX
IPOCTEUIINE CBOMCTBA. B mponecce M3ydeHUs HArIAIHOM IeOMETPUM 3HAHMS,
MOJIy4YeHHbIE OOYy4YalOIMMHUCS B HAYaJbHOM IIKOJE, CUCTEMATU3UPYIOTCA H
pPaCIIUPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ydeOHOMY TUIaHy B 5—6 Kjaccax HM3y4aeTcsi WHTETPUPOBAHHBIM
npeamer «MareMatrkay, KOTOPBIA BKJIIOYAeT apuPMEeTHUeCKuil Marepuan u
HarJISIAHYI0 TEOMETPHIO, a Tak)Ke MPONeJACBTUYECKUE CBEIECHUS W3 aireOphl,
AJIEMEHTHI JIOTUKU Y HadaJla ONKUCATEIbHOW CTATUCTUKH.

YueOHbIl MJIaH HAa U3yYeHUE MAaTEMAaTHKU B 5—6 Kjaccax OTBOJUT HE MEHEE
5 y4eOHBIX YacOB B HEJCNIO B TEUEHUE KAXJOTO Tojla 00yUeHHUs, BCEro HE MEHee
340 y4yeOHBIX 4acoB.

Copep)xaHue yyebHoro kypca (no rogam obyueHus)
5 Ky1ace
Hamypanonuie uucna u nynsp
HatypansHoe yucno. Psa natypansubix uncen. Yucno 0. M3o0paxenue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOMA.
[lo3unmonHas cucrema cuuciieHus. Pumckas HyMmepanusi Kak IpUMeEp
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HETIO3UIIMOHHOM CUCTEMBI CUMCIieHus. [lecsaTuaHas cuctemMa CUrCIeHusI.

CpaBHEHHE HATYPAJIbHBIX YHCEJ, CPABHEHUE HATYpPaIbHBIX YMCET C HYJIEM.
Crioco0OsI cpaBHeHHSI. OKpYTIICHHE HATYPAIbHBIX YHCEI.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOXKEHUH. Brrauranue
KaK JIelicTBHE, O0OpAaTHOE CIIOKEHUIO. Y MHOKEHUE HATYpalbHBIX YHCEN; CBOMCTBA
HyJIs W eOWHWIBI TpH yMHOXeHWHW. JlemeHwe Kak JedcTBUE, o0OpaTHOE
YMHOXeHUI0. KOMITOHEHTHI IelicTBUM, CBA3b Mexay HUMH. [IpoBepka pesysbTara
apupMeTHIeCKOTo JaeicTBusa. l[lepeMecTUTeTbHOE W COYETAaTEeNbHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHS, pacClpe/eIUTEeIbHOE CBONUCTBO (3aKOH)
YMHOKCHHSI.

Hcnons3oBanue OYKB Jisi 00O3HAYEHHUS HEU3BECTHOTO KOMIIOHEHTa U
3aIliCU CBOMCTB apU(PMETHUECKUX JICHCTBUH.

Jlenutenn W KpaTHBIE YHWCIIA, Pa3IOKCHWE HAa MHOXUTENH. [Ipocteie u
coctaBHbIe uncna. [IpusHaku genmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

CreneHb C HaTypajdbHBIM I[IOKa3aTeJeM. 3aluch 4YKCIa B BHJIE CYMMBbI
pa3psAIHBIX ClaraeMbiX.

UucnoBoe BbIpakeHHE. BblUMClieHHEe 3HAYEHHM YHCIOBBIX BBIPAKEHUU;
MOPSJIOK  BBIMIOJIHEHUSI  JielcTBuid.  Mcmonb3oBaHue  TpU  BBIYMCIICHHSIX

MIEPEMECTUTEIIBHOTO u COYETATCIBHOTO CBOICTB
(3aKOHOB) CIIOKEHUS M YMHOXEHUS, PACTIPEACIIUTESILHOTO CBOMCTBA YMHOKCHHUS.
Jlpoou

[IpencraBiaenne o JApodu Kak Crooco0e 3allMCu  4YacTU  BEJIMYMHBI.
OObikHOBeHHbIE ApoOu. [IpaBuibHble M HenpaBuwibHbIE ApoOu. CMmeriaHHas
Ipo0b; TPEACTABICHHE CMEIIAaHHOM JApoOM B BUAE HEMNPABWIBHOW IpoOU H
BBIJICJICHUE 1IEJI0M YacTW 4YKClia U3 HEeNMpaBUIbHOU Npodu. M3obpaxkenue apoleit
TOYKaMH Ha 4uCclIOBOM npsmoil. OcHOBHOE cBOMCTBO apodu. CokpalieHue apooei.
[IpuBenenue n1podbu kK HOBOMY 3HaMeHarteno. CpaBHEHHE IPOOEH.

CrnoxxeHue U BbIYMTaHUE Ipo0Oeid. YMHOXKEHHE U JieJieHue Apo0eii; B3auMHO
oOpaTHbie 1pobu. HaxoxaeHne yactu Heaoro U Lejaoro Mo ero 4YacTu.

Hecaruunas 3anuck ApoOei. [lpencraBieHue aecATUYHON ApoOU B BUIE
OObIKHOBEHHOH. M300pa’keHne IecATUYHBIX ApoOeil TOYKaMH Ha YHUCIOBOU
npsimoil. CpaBHEHHUE IECSITUUHBIX IpOOei.

Apudpmernueckue JAEUCTBUA C JACCATUYHBIMU J1po0siMu. OKpyTieHue
JECATUYHBIX APOOEH.

Pewenue mexkcmoeguwix 3a0au

Pemenne TekCcTOBBIX 3ajady  apudMeTHYecKUM crnocoboM. Pemienue
JOTUYECKUX 3ajad. PemeHue 3amady nepeOOpOM BCEX BO3MOXHBIX BapUAHTOB.
Hcnonb3oBaHue Mpy pelieHuu 3a7a4 TaOJUI] U CXEM.

Pemenue 3amau, comepkalMxX 3aBHCHUMOCTH, CBS3BIBAIOUIUME BEJIMYMHBIL:
CKOpPOCTb, BpE€Ms, pPAaCCTOSIHWE; I€Ha, KOJMYECTBO, CTOMMOCTb. EXMHUIIBI
U3MEpEHMs: Macchl, 00bEMa, ILIEHbI; PACCTOSHHS, BPEMEHH, CKOpOCTH. CBS3b
MEXy eIUHUIIAMH U3MEPEHHUS KaXKIOW BEJHMYMHBI.

Pemenrie 0CHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBieHue JaHHBIX B BUJIE TAOJIMII, CTOIOYATHIX TUATPAMM.
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Haznaonaa zeomempus

Harnsinuele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimas,
OTPE30K, JIyd, YIroJI, IOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroiu. [Ipsmoi,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUUYECKUE €OUHHULIBI JUIMHBL. [[TuHa ToOMaHOU, HEPpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOCHHE YTIIIOB € MOMOIIBIO TPAHCIIOPTHPA.

Harnsiguele npenctraBieHuss 0 (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
MPSIMOYTOJIEHUK, KBAJIpaT; TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o6paxkenue ¢uryp, B ToM uucie Ha kieryatoi Oymare. I[loctpoenue
KOH(UTYpalMii U3 YacTe MpsSMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. Vcnonb30BaHre CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAApATA.

[Inomanas MPSAMOYTOJbHHKA YW MHOTOYTOJIBHUKOB, COCTAaBICHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM 4HCJE (UTYp, U300pKEHHBIX Ha KJeT4aToud Oymare.
EnvHuner namepeHust miomaim.

Harnsannasie MIPECTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NpSIMOYTOJIHBIA  mapajuienenumnen, KyO, MHororpaHHuku. M3oOpaxkeHue
MPOCTEHIIIMX MHOTOrpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. Co3naHue
MoO/ieJield MHOTOIPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, IJTACTUJIMHA U JP. ).

O0BEM TPSMOYTOJLHOTO Mapajuienenumena, kyoda. EauHunbl uzmepeHus
o0BEMma.

6 ki1acc

Hamypanvnwie uucna

Apudmernueckre NEHCTBUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMU YHCIIAMHU.
UucrnoBble  BBIpOKEHHs, TMOPSJOK  JEHCTBUM,  HCIOIB30BaHUE  CKOOOK.
Hcnonb30BaHWE TpPU BBIUYUCICHUAX MEPEMECTUTEIBLHOIO W COYETATEIbHOTO
CBOWMCTB CJIOXKEHHSI M YMHOXECHHS, PaCHpEICIUTEIbHOTO CBOMCTBA YMHOMXKECHHS.
OKpyrieHue HaTypalbHBIX YHUCE.

JlenuTenu U KpaTHbIE YKCTIa; HAMOOJIbIINKM OOIMNA ACIUTENIh U HAaUMEHbIIIEe
oO1iiee kpaTHoe. [[emuMocTh CyMMBI U TIpou3BeeHus. [leeHue ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 ApOoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiioudBaHue apooeit. Perenue 3a1ay Ha HaX0XKJICHUE YaCTU OT
LEJI0Or0o M UEeNOoro Mo ero vactud. J[poOHoe 4Mciio Kak pe3ysbTar JeJCHHS.
[IpencraBienue AecATUUHON IpoOU B BUIE OOBIKHOBEHHOU APOOU U BO3MOXKHOCTh
IIPEICTABICHUS] OOBIKHOBEHHOU ApOoOU B BUAE AeCATUYHOM. JlecsaTuuHble ApodH 1
MEeTpHYecKasi cucreMa Mep. ApuMeTudecKkre AEHCTBUS U YUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JECATHYHBIMH JIPOOSMHU.

OtHomienne. JleneHne B JaHHOM OTHOIICHWH. Macmtad, TpOMopIHs.
[IprumeHenune mponopuuiy Mpy PEIICHUH 3a1a4.

[Tonarue mpoiieHTa. Briuncienne mpoueHTa OT BEJIMYUHBI M BEJIMYUHBI 1O
e€ mpolieHTy. BripakeHne mpoIeHToB IeCATUUHBIMU apo0siMu. Pemenne 3ana4 Ha
MpOIEHTHI. BeIpakeHne OTHOIICHHS BETMYUH B MPOLEHTAX.

IHonosicumenvnovie u ompuyamesibHvle YUC1A

[TosnoxkurenbHble U OTpULIATENIbHBIE ynchaa. Llenbie yncna. Moayne yucia,
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reoMeTpuyecKas HMHTepnperanuss Moayns uucna. M3o0paxeHune uyucen Ha
KOOPJAMHATHOU MPSAMOU. UUCIIOBBIE TPOMEKYTKH.

CpaBHenue uymcen. ApudMeTHdyecKue ICHCTBUS C TOJOKUTEIBHBIMU U
OTPULIATENBHBIMHU YU CIIAMM.

[IpssMOyTOJIBHAS cHCTEMaA KOOPJAMHAT Ha IUIOCKOCTH. KoOpAMHATEI TOUKK Ha
IUIOCKOCTH, abcuurcca u opauHara. [loctpoenne Touek u Guryp Ha KOOpJUHATHOMN
IIJIOCKOCTH.

bykeennuvie evipasrcenun

[Ipumenenne OykB [ 3a0MCM  MAaTE€MaTHUYECKHX  BBIDAXKEHUN U
npenioxeHuii. CBoiicTBa apudmeTnueckux AecTBHd. BykBeHHBIE BBIpaKEHUS U
YUCJIOBBIE IIOJCTAaHOBKH. DYKBEHHBIE pPaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KOMIOHEeHTa. Dopmynbl; GopMyibl MEpUMETpa U IUIOUIAAU HPSIMOYTOJIbHHKA,
KBaJipaTa, 00bEMa Mapauenenumnea u Kyoa.

Pewenue mexkcmoguix 3aoau

Pemenune TeKCTOBBIX 3ajad  apupMeTHYECKUM crnocoboM. Pemenue
JIOTUYECKUX 3a1a4. Pemienue 3anay nepedbopoM Bcex BO3ZMOKHBIX BApUAHTOB.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBS3BIBAIOIINX BEIUYUHBI:
CKOPOCTB, BpeMH, PacCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOAMTENILHOCTh, BpeMs, 00bEM padoThl. EAMHUIBI H3MEPEHHsS: MaccChl,
CTOMMOCTH; pAaCCTOSHMS, BpPEMEHH, CKOpOCTU. CBA3b MEXAY €AMHULAMHU
U3MEPEHUs KaXI0W BEIIMYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOILUIEHUEM, IPOINOPLUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTaMU; PEILICHUE OCHOBHBIX 33/1a4 Ha JPOOU U IPOLEHTBHI.

OneHka W NpUKHWIKA,  OKPYIVIEHHE  pe3ysbTara.

CocraBieHre OyKBEHHbBIX BbIPKEHUH MO YCIOBUIO 3a/1a4U.

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

Haznaonaa zeomempus

Harnsinaele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, IpsMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYIOJbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosiokeHHE ABYX IPSAMBIX Ha IUIOCKOCTH, IapajulesIbHbIC
IpsIMbIE, TEPIECHIUKYJISPHbIE NpsMble. M3mepeHue paccTOsHMI: MEXIy ABYyMs
TOYKaMH, OT TOYKH J0 NPAMOM; JJIMHA MapIlIPyTa HAa KBaIPaTHOM CETKE.

M3mepeHne M IOCTpOEHME YIVIOB C IIOMOIIBIO TpaHCIOpTUpA. Buuel
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYI'OJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUI. YeThIpEXYroabHUK, [IPUMEPBHI
YETBIPEXYTOIBHUKOB. [IpsIMOYTrONbHUK, KBAAPAT: UCIIOJIb30BAHNUE CBOMCTB CTOPOH,
yIioB, auaroHaiei. M3o00pakeHne TreoMeTpUYecKUX (GUIyp Ha HEITWHOBAHHOM
OymMare ¢ WCHOJb30BAaHUEM IUPKYJs, JUHEHWKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp w™HoroyroipHuka. IloHaTtue tmomEanu GUIYphl; €IUHULIBI
u3MepeHus miomaau. [IpubmkénHoe nu3mepenue iomanu Guryp, B TOM 4ucie
Ha KBajapaTHOU cetke. [IpubmkénHoe n3MepeHue AMHBI OKPY>KHOCTH, TUIOIIA U
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Kpyra.

CummMeTpusi: LIEHTpaibHasl, OCeBas M 3epKanbHas cuMMmeTpuu. [locTpoenue
CUMMETPUIHBIX QUTYD.

Harnsgasie IpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiefienumnen, KyO, Mmpu3Ma, NMUpaMmua, KOHyC, MWIWHAp, map u cdepa.
N300paxeHne mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
MWIMHApa 1 KoHyca. Co3gaHue Mojeneld MpoCTPaHCTBeHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U JP.).

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

MnaHmpyembie npeaMeTHbIe pe3ysibTaTbl OCBOEHUA pabouen
nporpamMmmbl kypca (no rogpam obyueHun)

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

5 KJIace

Yucna u eviuucienus

[lormmMaTe ¥ TPaBWIBHO  yMNOTPEOJNATh TEPMHHBI, CBS3aHHBIC C
HaTypaJbHBIMHU YACIIaMU, OOBIKHOBEHHBIMU U JICCSITHIHBIMU APOOSIMHU.

CpaBHUBaTh ¥ YHOPSAIOYMBATH HaTypaJbHbIE 4YHCIA, CpPaBHUBATH B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CoOoTHOCHUTH TOYKY Ha  KOOPJAMHATHOM  (YMCJIOBOWM) MpPSAMOUA  C
COOTBETCTBYIOIIUM € YUCJIIOM M M300pa)kaTh HATypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) TIPSIMOIA.

BoimonHaTh  apudMeTHYecKue NEUCTBUS C HATypPAJIbHBIMU YWCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIIIUX CITydasiX.

BBITTOTHATE IPOBEPKY, MPUKUIKY PE3yJIbTaTa BHIYUCICHHM.

OKpyTasTh HATypaJbHBIE YUCTA.

Pewienue mexcmogwix 3a0au

PemaTte TekcTOBBIE 3a7auM apu(PMETHUECKHUM CIOCOOOM H C TOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, coaepskamme 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIWYUHBI:
CKOPOCTb, BPEMSI, paCCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOMWIlbl, O0O3HAYEHUS TMPHU
pEIIeHUH 3a/1ad.

[Tonb30BaThCS OCHOBHBIMH ~ CIMHHMIIAMH  HW3MEPCHHS: IIEHBI, MAacChI;
paccTOSTHUS, BPEMEHH, CKOPOCTH, BBIPaXaTh OJHHM CIWHHUIIBI BEIUYMHBI Yepe3
TpyTHeE.

W3BnekaTh, aHAIM3UPOBaTh, OIEHUBATh MH(POPMAIIHIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJIOYAaTOW JAMarpaMme, HWHTEPIPETUPOBATH IPEICTABICHHBIC
JAaHHBIE, UCTIOH30BATh JaHHBIC TP PEIICHUU 3a/1a4.

Haznaonasa zeomempus
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[Tonb30BaThCSA rEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MPsIMast, OTPE30K, JIyd,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaMTh TIPEMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, MUMEIONUX (opMy
M3YYCHHBIX TEOMETPUICCKUX UTYP.

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

N306paxxarh U3ydeHHbIE TeoMeTpruueckue (GUrypsl Ha HEIMHOBAHHOW U
KJIeTYaToOl Oymare ¢ MOMOILBIO [IUPKYJIS U JIMHEUKHU (TPpU HaJTUYUKU BO3MOXKHOCTH).
Haxonuth IMHBI OTPE3KOB HETIOCPEICTBEHHBIM U3MEPEHUEM C TTOMOIIBIO
JUHENKH, CTPOUTH OTPE3KH 3aJlaHHOW NJIUHBI; CTPOUTH OKPY>KHOCThH 33JaHHOTO
paauyca (Ipyu HATMYKUHA BO3MOXKHOCTH).

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajapaTa s
WX IIOCTPOCHUS, BBIYUCIICHHS TUTOIIAIA U TIEPUMETPA.

Boluucisate mepumeTp W IJIOMIA[b KBajpaTa, NPSIMOYTroOJbHUKA, (UTYP,
COCTABJICHHBIX M3 MPSMOYTOJBHHKOB, B TOM 4YHCIEe (GUTYp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tob30BaTHCS OCHOBHBIMH METPUUYECKHMH CIUHUIIAMUA U3MEPEHUS JTNHBI,
TJIOMIAH; BEIPAXKATh OJTHHA SIUHUIIEI BETMUMHEI 4epe3 IpyTHe.

Pacno3naBate mapannenenuriesi, KyO, HCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpo TpaHb, W3MEPCHHS; HAXOAWTh HW3MEPCHHS MapajuieicnuIesa,
KyOa.

Boraucisats 00bEM KyOa, mapajijiesienurneia mo 3aJaHHbIM U3MEPEHUSM,
M0JIb30BATHCS €AMHUIIAMU U3MEpEHUs 00bEMA.

PemaTe HecoXXHBIC 3a7a4d HA U3MEPEHUE TEOMETPUUYECKUX BEJIMUUH B
MPAKTUYECKUX CUTYalUsiX (MIPU HATMYUU BO3ZMOKHOCTH).

6 kiace

Yucna u éviuucnenus

3HaTh U NOHUMATh TEPMHHBI, CBSI3AHHBIE C PA3JIMYHBIMUA BHJIAMH YHCEN U
cnoco0aMu HX 3alucH, NepeXOoAUTh (€CIM 3TO BO3MOXKHO) OT OJHOH (HOpMBbI
3aIMCH YUCia K APYTrou.

CpaBHUBATh U yNOPSA0YUBATH 1I€JIbI€ YHCIa, OOBIKHOBEHHBIE U I€CATUYHBIC
IpoOu, CpaBHUBATh YHCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coyeTas yCTHbIE€ U NMHUCbMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEHCTBUSL C HaTypajbHBIMU UM IEJIBIMH  YUCIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMH, TIOJOKUTETbHBIMUA U OTPUIATEILHBIMU YHCIIAMHU.

BeluncnaTh 3HAYEHUS YUCIOBBIX BBIPAKEHUW, BBITOJHATH NPUKHUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUH; BBIMOJHATh NPEOOpa30BaHUs UYUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPIMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pakaTb YHMCJIa TOYKAMH HAa KOOPJWHATHOM MPSMOM, HAXOAMTH
MOZYJIb YHCJIA.

COOTHOCUTBH TOUKH B MPSIMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOpAUHATAMU
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OTOM TOYKH.

OxpyrasTh IMeNble Yucia U JACCITHYHBIE NPOOU, HAXOAUTH MPUOIKECHUS
quced.

Yucnoewvie u 0yKeeHHbIE GBIPAIHCEHUA

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

[Tonb30BaThCSA MpU3HAKAMH JETUMOCTH, PACKIAAbIBATh HATYpAJIbHBIE YUCIA
Ha MIPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITAOOM, COCTABJIATh MPONOPLUUHA U OTHOLIEHUSI.

Hcnonb3oBaTh OYyKBBI 7151 0003HAYEHUSI YUUCEIT TIPU 3aITUCHU MAaTEMaTUYECKUX
BBIPKEHUI, COCTABIISATh OYKBEHHBIC BHIPAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPD@KECHHM, OCYIIECTBIAS  HEOOXOJUMBbIE  TMOJCTAHOBKH U
npeoOpa3zoBaHusl.

HaxoauTk HEM3BeCTHBINI KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoswix 3a0au

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

Pemiatb 3agauM, CBSI3aHHBIE C OTHOILLIEHHEM, MPOMOPIUOHATBHOCTHIO
BEJIUYMH, MPOIICHTaMU; PEIlIaTh TPU OCHOBHBIC 337a4U HA APOOH U MPOIICHTHI.

Pemlate 3amaum, coaepikalipe 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBI:
CKOPOCTb, BpeMs, paccTosiHUE, L[EHA, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEIILHOCTh, BpeMs, 00bEMa paldoThl, HCHONB3YS apUPMETUUYECKUE
JNEUCTBUSA, OIEHKY, TMPUKUIKY; T[OJB30BaThCA  CAMHUIAMU  HM3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBinsiTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 33/1a4u.

N3Bnekats uH(OpManuio, MPEACTABICHHYI0 B TaONuWIaX, Ha JUHEHHOM,
CTOJIOUATON WJIM KPYroBOM Juarpammax, WHTEPIPETUPOBATH MPEIACTABIICHHbBIC
JIAHHBIE; UCTIOJb30BaTh JAHHbIE TP PEILICHUH 3a]1ay.

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

Haznaonaa zeomempusn

[IpuBoUTH TIpUMEPHl OOBEKTOB OKPYXAIOIIETO MHUpa, UMEHIMX (opmy
M3YUYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N300paxkaTh ¢ TMOMONIBIO IUPKYJS, JUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM ® KJIETYaTOM Oymare W3ydeHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpAITH, CHMMETPUYHBIE PUTYPHI (TIPU HATTUIUH BO3MOYKHOCTH).

[Tonp30BaThCs ~ TEOMETPUUECKUMH  TIOHSTHSIMU:  PaBEHCTBO  Uryp,
CUMMETpHUSI; HCIOJIb30BATh TEPMHHOJIOTHIO, CBS3aHHYIO C CHMMETPUEH: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaxoauTe BeIWYMHBI YIJIOB H3MEPEHHEM C TIOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 3aJJAHHON BEJIMUMHBI, ITOJIB30BATHCS MPU PELICHUN 3a]1a4 TPalyCHON
Mepo# yriioB (IPU HAJMYKMK BO3MOXHOCTH); Paclio3HaBaTh HA YE€pPTEKax OCTPHIH,
IIPSAMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.
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BbruncnsaTe UIMHY JIOMaHOM, NMEPUMETP MHOIOYTOJIbHHMKA, I0JIb30BATHCA
€IMHULAMU H3MEpPEHUs JJIMHBI, BBIpa)XKaTh OJHU E€IUHUIIBI W3MEPEHUS JJIMHBI
4yepes JpyTHe.

Haxonuth, HMCHOJB3ys 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXIY
JBYMsI TOUKaMH, OT TOUKH JI0 MPSMOH, JUIMHY ITyTH Ha KBaJpPaTHON CETKE.

Bbruncnate 1miomanb  QUryp, COCTaBICHHBIX M3  IPSIMOYTOJIBHUKOB,
UCIONB30BaTh pa3OMEHUEe Ha MPSAMOYIOJbHUKHM, Ha paBHbIE  (QUIYpHI,
JOCTpauBaHUE JO MPSMOYIOJbHUKA; TIOJIb30BAaThCS OCHOBHBIMU €IMHUIIAMU
U3MEPEHMs IUIOIIAAN; BbIpaXKaTb OJHM EIWHUIBI HW3MEPEHUs IUIOMIAIU 4Yepes
IpyTHE.

Pacrio3naBaTh Ha MOAENAX M M300PAKEHUSAX MUPAMUAY, KOHYC, LIUIUHJD,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N300paxaTh Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN Mapasuienenunes (mpu
HaJIM4YUHA BO3MOKHOCTH).

Boruucnsats 00bEM MPpSAMOYTOJIBHOTO MMapajuieNenumena, Kyoa, mojab30BaTbCs
OCHOBHBIMHM E€IUHHUIIAMH M3MEPEHU O0O0bEMA; BBIpAXKATh OJHU  EIUHUIBI
U3MepeHus 00bEMa uepes apyrue.

PemaTte HecnoXHbIE 3a7a4d HA HAXOXICHUE I€OMETPUYECKHUX BEJIIMYUH B
IIPAKTUYECKUX CUTYALMSIX.
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TemaTnueckoe IJIAHMPOBaAHME YUeOHOr0 Kypca (1o rogaM o0y4eHusi)
kJjacc (ne menee 170 u)

Ha3Banue
pa3naena (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUIbI J1€ITEJIbHOCTH 00YyYAKOIINXCS

4acoB)
Harypaabubie |[lecaTuunas cucreMa (UATaTh, 3aNHCHLIBATH, CPABHHBATHL HATypajbHBIE YHWCIA; NpeNIarartb M 00CYKIaTh
E W ER CUMCIICHUs. Psl HATYpaIbHBIX |CHOCOOBI YIIOPSIOUYMBAHKS YHCETL.
HeiicTBust cluncen. HarypanbHblii psia. . .
M300pazkaTh KOOPAMHATHYIO IPAMYIO, 0TMEYATh YKCIIAa TOYKAMHU Ha KOOPIMHATHOM IPSIMOIA,
narypaababiMu [Uuciio 0. Harypanbuble uncna
N . [HAXOJMTH KOOPJUHATHI TOYKH.
YHCAAMHU Ha KOOPIMHATHOM HPSAMOM.
(43 ), Cpasuenwe, OKPYIJICHHUC \[{ccsreoBaTh CBOMCTBA HATypaibHOro psiaa, yrced 0 u 1 mpu Cio)KeHHU U YMHOKEHHH.

HAaTYpaJIbHBIX YUCCII.

Apudmernaeckue IeHCTBHS C

HATypaJIbHBIMU YHCIIaMU.
CBoiicTBa HYJIA npu
CIOXXEHUW W  YMHOXEHUH,
CBOMCTBA  €IMHUIIBI  TpHU
YMHOKEHHH.

[lepemecTuTenbHOE u
COUeTaTeIIbHOE CBOMCTBA
CIOXEHUA W  YMHOXEHUS,

PACTIPCACIIMTCIIBHOC CBOICTBO
YMHOXKCHUS.

I[eJ'II/ITeJ'II/I U KpaTHBIC YHCJIa,

Hcnoan3oBarh NMpaBUJIO0 OKPYIJICHUA HATYPAJIbHBIX YUCCII.

BbinoHATL apudmMernyeckne JedCTBMA C HATypalbHBIMM YHUCIAMH, BBIYHCIATH
3HAYEHUS YMCIIOBBIX BBIPAXEHHUH cO CKOOKaMU U 6e3 CKOOOK.
3anucpIBaTh TIPOM3BENEHHE B BHJAE CTENEHH, YUTATh CTEICHH, HCHO0JIb30BaTh

TEPMHUHOJIOTHUIO (OCHOBaHI/Ie, HOKaSaTeHL), BBIYHCJIATHh 3HAYEHUSI CTCIICHEIA.

BbINOIHATL NPUKHIKY M OLEHKY 3HAYEHUN 4YHCIOBBIX BBIPAXKCHUH, MNpeAaararb H
NPUMEHATH NPUEMBI IPOBEPKHU BBIUNCICHUN.

CBOMCTBA
CJIOKEHUS U YMHOXEHHUS, PaCIPEIEIIUTEIIbHOE CBOMCTBO YMHOXEHUS; (PopMyIHpPOBATH M

Hcnoab30BaTh Nnpu  BBIYUCJICHUAX TEPEMECTUTCIBHOC W COYETATCIIBHOC

NMPUMECHATDH IpaBUJja HpCO6p330BaHI/IH YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOICTB
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pa3IoKeHue qucia Ha
MHOXWTenH.  Jlemenune ¢
OCTaTKOM. IIpoctsie u

cocraBHble uucia. [IpusHaku
nenmumoctH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM

[10Ka3aTCJICM.

Hucnossle BBIPAXKEHUS,

MOPSIIOK JICHCTBHIA.

Perienrie TEKCTOBBIX 3aj1a4 Ha

BCE apupMeTHIECKIE
MEeMCTBUA, Ha [BIDKEHHE U
MOKYTIKU

apu(pMeTHUECKUX ACUCTBUIL.

HccnenoBath YWCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh W O00OCHOBBIBATH THIOTE3bI,
¢opmypoBaTh 00001IeHHsT U BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO HCCIICTOBAHMUSL.
@opMyJIMPOBATH OMNpeIeJeHUs JCIUTENS U KPAaTHOTO, HA3bIBATH JICIUTEIN M KpPaTHBIC
4HClia; Pacmo3HABATh TPOCTBIE M COCTaBHBIC 4Hcla; (OPMYJIHPOBATH U NPHUMEHSTH
Npu3HaKu aenuMoctd Ha 2, 3, 5, 9, 10; mpuMeHSITh aJrOPUTM PA3JIOKEHUS YHUCIA HA
[IPOCTHIC MHOKUTEIIH; HAXOAUTh OCTATKU OT JCJICHUS ¥ HEIIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHUHHBIC U JIOXKHBIC BBICKA3BIBAHUS O HaTypaJIbHBIX YHCJIaX, NMPUBOAUTH
npuMepbl U KOHTPHPUMEPEI, CTPOUTH BbICKAa3bIBAHUHA H OTpHLIAHUA BBICKQ3bIBAaHUM O
CBOMCTBAX HaTypaJIbHBIX YUCCII.

KOHCprHpOBaTb MaATEMATH4YCCKHUE IIPCII0KCHUHA C IIOMOIIBIO CBA30K «H», «HUIIH»,
«CCIH..., TO...».

Pemiats TEKCTOBBIC 3a7auu apI/I(l)MeTI/I‘IeCKI/IM CHOCO6OM, HCIIOJIB30BAaTh 3aBHCHUMOCTH
MCXKAY BCIMYHMHAMU (CKOpOCTL, BpCMmsl, paCCTOAHUC, LCHA, KOJIMYCCTBO, CTOMMOCTb U I[p.)l
AHAJIM3UPOBATDH U OCMBICJIUBATDb TCKCT 3a1a4H, l'[epe(l)OpMy.TH/IPOBaTb YCJIOBHUC, H3BJIEKATD
HGO6XOI[I/IMI>IG JAaHHBIC, YCTAHABJIIMBATL 3aBUCUMOCTH MCXKAY BCIMYUMHAMH, CTPOUTH

JTOrMYECKYIO HEMOYKY PaCCykKICHUI.

MOI[eJ'II/IPOBaTb XOJ peHICHUs 3aJauu € IMOMOIIBIO PUCYHKA, CXCMBI, Ta6J'H/II_[LI. HpI/IBO)_]I(ITb,
pa36upaTL, OLCHUBATD PA3JIMYHBIC PCIICHUS, 3allCH peHICHI/Iﬁ TCKCTOBBIX 3aJa4.

Kpnanecml OIICHUBATDb l'IOJ'Iy‘IGHHBIfI pe3yibTaT, OCYECTBIAATHD CAMOKOHTPOJIb, ITPOBEPAA
OTBCT Ha COOTBCTCTBUEC YCIOBUIO, HAXOAUTD OIINOKU.

Pemath 3amaun ¢ momolinplo mnepedopa BCeX BO3MOXKHBIX BApUAHTOB. 3HAKOMMTBLCS C
ucropueii pa3BuTus apuGMeTUKH
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Harasspnas
reoMeTpusi.
70307071

miiockoctu (12 )

Ha

Touxka, mpsiMasi, OTPE30K, JIyY.
Jlomanas. M3mepeHue IJIMHbBI
OTpe3Ka, METPUYECKUE
CAUHUIBI U3MEPEHUsl JITUHBI.

OKpy’>KHOCTb U KpYT.

[TpakTrueckas pabota

«ITocTpoenue y30pa u3

OKPYKHOCTEN.

Yron.  Ilpsmoi,

TYNOW U Pa3BEPHYTHIA YTJIbL.

OCTPBIH,

3mepeHue yrios.

[IpakTryeckas
«IlocTpoenue yrios»

pabora

Pacno3HaBaTh Ha depTekax, pPHCYHKax, ONHCBHIBATb, WCIIOIb3YysS TEPMHUHOJOTUIO, H
H300paxkaTh C MOMONIbIO YEPTEKHBIX MHCTPYMEHTOB (IIPU HAJUYMHU BO3MOYKHOCTH): TOUKY,
[PSIMYI0, OTPE30K, JIy4, Y01, JOMaHYyI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAMTH NPUMePbl OOBEKTOB pPEATBLHOTO MHpa, HUMEIOUMX (GopMy
W3Y4YECHHBIX (PUTYp, OLIEHUBATH UX JIMHEHHBIEC pa3MephI.

Hcnonb30BaTh JUMHENKY M TPAHCHOPTUP KaK MHCTPYMEHTHI Ul IOCTPOEHUS U U3MEPEHUS:
U3MepATh JJIMHY OTpe3Ka, BEJIMYMHY YIja;, CTPOMTb OTPE30K 3aJaHHOM MJIUHBI, Yroll,
3aJaHHOI BEJIMYUHBI, OTKJAAbIBATBH IMPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTb
3aJlaHHOr0 paadyca (IpU HAIMYUM  BO3MOXHOCTH). M3o00paxkars (HpM HaJIMYHH
BO3MOKHOCTH) KOH(QUTYpAIlMM TEOMETPUYECKUX (UTYp M3 OTPE3KOB, OKPYKHOCTEH, HX
yacTell Ha HEJIMHOBAHHOM M KileT4aTod Oymare; mpeajaratb, ONMChIBATHL U 00CYKIaTh

€1oco0bl, AJITOPUTMBbI [IOCTPOCHHUSL.

Pacno3HaBaTh M M300pa:kaTh Ha HEJIMHOBAHHOM M KieTyaTol Oymare mpsMOi, OCTpPBIH,
TYIOH, pa3BEPHYTHIN YIUIbI; CPABHUBATH YIJIbl (IIPU HAJIMYUKU BO3MOYXKHOCTH).

Buraucaarhb JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTe M HCHOJIbL30BATH NPH pPELIEHHM 3a4a4 3aBHCHUMOCTH MEXIY €IUHULIAMHU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH ¢ HEMETPUUYECKUMU CUCTEMaMU MEpP; BbIPAKATH
JUIMHY B pa3M4HbIX enuHunax wusmepenus. HcciaegoBarb Qurypbl M KoH(Urypanuw,
MCII0JIBb3YS LIU(POBBIE PECYPCHI
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OO0LIKHOBEHHEIE
napoou

(48 1)

J{poOb.
HETpaBUIIbHBIC

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

CnokeHHe W BBIUMTAHHE
OOBIKHOBEHHBIX Ipobeii.
Cwmernragyas JIPOOB.
YMHOXXCHUE u JeJIeHue

0OBIKHOBEHHBIX Ipobeii;

B3aUMHO-OOpaTHBIC IPOOH.

Pemenne TEKCTOBBIX 3ajad,
COJIepKAITNX Jpo0wu.

OCHOBHBIE 3371a4H Ha IPOOH.

OykB TUTSt
MaTEeMaTHYECKHUX

[IpumeHeHne
3anucu
BBIPKEHUM U TIPEIJIOKEHUN

MoaeanpoBaTh B rpaguvecKoii, mpeaMeTHONH GopMe, ¢ MOMOIIBI0 KOMIBIOTEpA TMOHATHS U
CBOIICTBa, CBS3aHHBIE C OOBIKHOBEHHOI IPOOKIO.

UuTaTh U 3aNUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, MpeiaraTb, 000CHOBbIBATH
U 00CY:KIaTh COCOOBI YIIOPSIOYMBAHUS IPOOEH.

M300paxkaTb OOBIKHOBEHHBIE APOOM TOYKaMU HAa KOOPAMHATHOI MPSMOIi; HCNOJIb30BaTh
KOOPAMHATHYIO MPSIMYIO JJIsl CPAaBHEHHUS APOOECH.

@opmMyaupoBaTh, 3aMHMCHIBATH € MOMOIIbI0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
npoOu; MCMOJAb30BaTh OCHOBHOE CBOMCTBO IpOoOM JJIsi COKpAIIeHUs IpoOel M NpuBEACHUS
poOr K HOBOMY 3HAMEHATEJIO.

[IpeacTaBasiTh CMENIaHHYIO APOOb B BU/IE HETIPABMIILHON M BBIICIATH LENYI0 YacTh YHCIIA U3
HEIPaBUJILHOM IpooH.

BoinoinaTs, apudmeruveckue IeiicTBUSL C OOBIKHOBEHHBIMHU JpOOSMU; NPUMEHSIITh
CBOICTBA apU(METUICCKUX JCHCTBHUM JTsI pAIlIOHATH3AI[IH BIYUCICHUH.

BbINOJHATL NPUKHAKY M OLEHKY DE3yJbTaTa BBIUMCICHMI; Npeajaratb M NPUMEHSTH
NPUEMBI IPOBEPKHU BBIUNCIICHUN.

[IpoBoauTh Hcce0BAHMS CBOWCTB 1po0eii, ONUPAsICh HA YUCIIOBbIE SKCIIEPUMEHTHI (B TOM
YUCIIE C TIOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBAaHHUS O ApoOsSX, MPHBOJAMTH NPHMeEpPbl U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMSA 1 OTPULIAHUS BbICKA3bIBAaHUI.

PemaTh TEKCTOBBIC 3aaa4u, CoAcCpKalue I[pO6HI>IC JaHHBIC, U 3aJa41 Ha HaXO0XJICHHUEC YaCTUu
LCJIOTO U LEJIOTO IO €T0 YaCTHU; BBIABJISAATD UX CXO0JACTBA U Pa3/INIHNA.

MO}ICJII/IPOBaTb X0 p€HICHU 3a/la4r C TIOMOIIBIO PUCYHKA, CXCMBI, Ta6J'II/II_II)I.
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[IpuBoanTH, pa30MpaTh, OLIEHUBATH PA3IMYHBIC PEILICHUS, 3aMIUCH PEUICHUI TEKCTOBBIX
3ajad.

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

3HAKOMUTBCSI ¢ HCTOPHUEH pa3BUTHS apu(DMETUKH

Harasignas
reoMeTpus.
MHOroyrojJbHuKH
(10 u)

MHOTOyroJIbHUKH.
UeThIpEXYTroyibHUK,
[PSIMOYTOJIbHUK, KBaJIpar.

[IpakTuueckas paborta
«lTocTpoenue

[PSIMOYTOJIbHUKA c
3aJlaHHBIMU ~ CTOPOHAMU  Ha

HEJIIMHOBAHHOM Oymare».

TpeyrojabHUK.

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

IMPSAMOYT'OJIbHUKOB, CAMHUIIBI
N3MCPCHUA IIomamau.

[lepumeTp MHOTOYTOJIBHUKA

OnuceIBaTh, UCHOIb3Yys TEPMUHOJIOTHUIO, M300paXKaTh ¢ MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB
1 OT pyKH, MOJICTUPOBATh U3 OyMaru MHOTOYT'OJIbHHUKH (IIPU HAJTMYUU BO3ZMOKHOCTH).

[IpuBoauTh, TpuUMeEpbl OOBEKTOB peaIbHOrO0 MHpPa, HUMEILIUX (OpMY MHOTOYTOJIbHHKA,
[PSIMOYTOJIbHMKA, KBaJpaTa, TPEYrojbHUKA, OLIECHUBATh UX JIMHEHHBIE pa3Mepbl. Beiuuciarh:
[EpUMETP TPEYroJbHUKA, MPSAMOYTOJbHUKA, MHOTOYTOJbHHMKA; IUIOIIAAb MPSMOYIOJbHUKA,
KBaJpaTa.

M300pakaTh OCTPOYTOJIbHBIC, IPSMOYTOJILHBIC M TYIIOYTOJIBHBIC TPEYTOJbHUKH (TIPH HATUYHH
BO3MOKHOCTH).

CrtpouTh Ha HEIMHOBAHHOM M KieTyaTON Oymare KBaJpaT U HPSMOYTOJIbHUK C 33JaHHBIMU
JUIMHaMU CTOPOH (IIpYM HaJU4YMM BO3MOXKHOCTH). MccinenoBaTh cBOMCTBa HPSIMOYTOJIbHUKA,
KBajpaTa MYTEM OHKCIEPUMEHTA, HaOJIO/IEHUs, W3MEpPEHUs, MOJIECIMPOBAHMS; CPABHHUBATb
CBOMCTBA KBa/IpaTa U MPsIMOYIOJIbHUKA.

KoncTpynpoBars MaTeMaTH4eCKHe NPEIJIOKEHHSI C IOMOLIBIO CBA30K «HEKOTOPBIN»,
«1t000i1». Pacmo3dHaBaTh HCTHHHBIE M JIOXKHbBIE BBICKA3bIBAaHMS O MHOTIOYTOJbHHUKAX,
NMPUBOIUTH MPUMEPbI 1 KOHTPIPUMEPHI.

HccaenoBaTh 3aBUHCHMOCTb IIOIIAIN KBaaparTa OT JJIMHBI €0 CTOPOHEIL.

Hcnonb3oBath cBoiicTBAa KBaJpaTHOM CETKM JUIsl MOCTpoeHHs] (uryp; pa3ouBaTh

MPpsAMOYI'OJIbHUK Ha KBaApaTbl, TPCYTOJbHUKH; COCTABJ/IATH q)HprI)I U3 KBaJApaTroB H
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MPSIMOYTOJIbHUKOB M HAaXOAWTh MX IJIOWAAb, pa3OuBaTh (UTyphl HA MPSIMOYTOJbHUKU U
KBaJIpaThl U HAXOAUTh UX IJIOLIAb.

Bblpa)l(aTb BCIIMYMHY IUIOMIAAW B PA3/IMYHBIX €AWHHUIAX U3MCPCHUA MCTpH‘lGCKOﬁ CHUCTCEMBbI
MCpP, INOHMMATb H HCHO0JAb30BAaThb 3aBHCHUMOCTH MCXKAY MCETPUUCCKHMMHU CAUHHLIAMHU
U3MEPCHUA IIJIOIIAau.

3HAKOMHUTBCSI C NpPUMepPaMH NPHUMEHEHHUsl IUIOLWAJAU M TEepUMeTpa B MPAKTUYECKUX
cutyanusx. Pemarsb 3a1aum U3 peanbHON JKU3HH, NMpeNaratb M 00Cy:KAaTh pa3iu4HbIe
croco0bl pelieHus 3aaau

JlecaTHUHBIE
Apoou

(38 u)

JlecsiTuuHas 3anuch ApoOeH.
CpaBHeHHe JECATUIHBIX

poOCii.

JlefictTBUst € JECATUYHBIMU
pOoOsIMU. Oxkpyrienue

NECATUYHBIX IPOOEH.

Pemienne TEKCTOBBIX 3ajady,
COJIepKAIINX poou.
OcHoBHBIE 337a4u Ha JIpoOH

IIpencraBasATh JeciATHUUHYIO JApoOb B BUJE OOBIKHOBEHHON, YMTATh M 3alHCHIBATD,
CPaBHUBATb JECATUYHBbIE ApoOH, MpeAararb, 000CHOBBIBATHL U 00CY:KIATh CHOCOOBI
YIOPSA0OYMBAHUS AECATUYHBIX IpOOEH.

N300paxkathb fecaTUUHbIE TPOOU TOUKAMU Ha KOOPAMHATHOMN MPSMOI.

BoIsIBJSITH CX0ACTBA M Pa3jIMuMs MPaBWI apuMeTHYecKuX ACHCTBUI C HATypaJbHBIMU
YHCIAMU U JIECATUYHBIMU APOOSIMU, OOBSICHATH HX.

BoinosHATL apudmernyeckue IEeHCTBUS C IECATUYHBIMU IPOOSMU; BBIMOJIHATH MPUKUAKY
U OLIEHKY pe3yJbTaTa BHIYMCICHUH.

[IpumensTh cBoiicTBa apuMeTHUECKUX AEHCTBUM Ul pallMOHAIN3AllMH BEIUNCICHUH.

[IpumeHSTh NPaBWJIO OKPYIVIEHHS] JecATUUHBIX JpoOeii. IlpoBoauth wucciegoBaHusA
CBOMCTB JIE€CATUYHBIX JpOoOE€i, omupasch Ha YHCIOBBIE HSKCIEPUMEHTHI (B TOM YMHCIE C
MOMOIIbIO0 KOMIIBIOTEPA), BBIABUIATH THIIOTE3bI U IPUBOJIUTH X 00OCHOBAHHUS.

Pacno3HaBaTh WCTHHHBIC U JIOJKHBIC BBICKA3BIBAHUS O JIpO6$IX, NPUBOJAUTL IPUMEPHLI U
KOHTPIIPUMEDPEI, CTPOUTDHb BHICKA3bIBAHUSA U OTPUILIAHWA BBICKA3bIBaHUIM.
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PemaTh TEKCTOBBIE 3a/1aUH, COEpIKaIUe IPOOHBIE JaHHBIC, M HA HAXOXKJICHUE YaCTH IIEJIOTO
W 11EJI0T0 110 €r0 YacTH; BBISBJISITh X CXO0JACTBA U Pa3juyHs.

MOI[EJII/IPOBZITL X0 p€IICHUA 3ajadr C ITOMOIIbIO PUCYHKA, CXCEMBI, Ta6J'II/IL[BI. HpI/IBOI[I(ITb,
piBﬁHpﬁTb, OLCHUBATDH PAa3JIMYHBIC PCHICHU A, 3allUCU peHIeHI/Iﬁ TCKCTOBBIX 3aJa4.

OHCpHpOBaTb I[pO6HBIMI/I quciaMu B pC€aJIbHBIX )KU3HCHHBIX CUTYallHUAX.

KpurHyeckn oneHMBaTh NOJYyYEHHBIH PE3YJbTAT, OCYLIECTBISITH CAMOKOHTPOJIb, [TPOBEPSs
OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOUTh OLIHMOKH.

3HAKOMMTBCS ¢ HCTOPHUEH pa3BUTHS apUPMETUKH

Harnsanas
reomerpus. Teaa
u  ¢urypsl B

npocrpancTBe (9

1)

MHOIrOrpaHHUKH.
N3o00paxxeHue

MHOTOTPaHHHUKOB.
[IPOCTPAHCTBEHHBIX TEJI.

[IpssMOyTOIBHBIN
napauIeIeuIe,
Pa3BépTku KyoOa

[apajjicjacnuicaa.

[IpakTHueckas
«Pa3BépTKa KyOay.

O0BEM
PSMOYTOJIEHOTO
napasuiesienunesaa

Monenn

KYyO.
u

paborta

KyOa,

PacnozHaBaTh Ha 4epTeikax, PHCYHKaX, B OKPYKalIIeM MHpe IPSIMOYToJbHbIN

napajjiCjaCurIica, K}’6, OIMUCBIBATH, HCIIOJIb3YH

OLIEHMBATh JINHEITHBIE Pa3MEpHI.

MHOTI'OI'paHHUKH, TEPMHUHOJIOTUIO,

[IpuBoauThL NpuUMepbl O0O0BEKTOB PEAITBHOIO MHpA, UMEIOUIMX (OpPMY MHOTOTPAHHUKA,
NPSIMOYTOJIBHOTO Mapajuieenumnenia, Kyoa.

M300pakath KyO Ha KieT4aToi Oymare (Ipy HATMYUU BO3MOXKHOCTH).

HUccaenoBarh CBOMCTBA KY68., MMpAMOYTOJIBHOTO IHapaJurejiennuic/ia, MHOTI'OIPpaHHUKOB,

HCIIOJIB3Ys MOJCIIN.

Pacno3naBaThs U u300paxkaTh pa3BEPTKH KyOa U mapauienenureaa. MoaeaupoBaTs Kyd u
napauenenunes u3 Oymart 1 Ipounux MaTepualioB, 00bACHATD COCO0 MOJECTUPOBaHUS (TIPU
HAJINYUU BO3MOXKHOCTH).

Haxoauth n3MepeHus, BBIYUCIATH IJIOMAAb MOBEPXHOCTH; 00bEM KyDa, MPSMOYTOJIbLHOTO
napajuieJienumea; MccaeaoBaTh 3aBHCHMOCTL 00BEMa Kyba OT JJIuHBI ero peodpa,

BbIIBUI'aTh " 000CHOBBLIBAThH TuIoTesy.
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Ha6/101aTh ¥ IPOBOAUTH AHAJIOTUM MEXIY MOHATHUSAMHU TUIOMAAN U 00bEMa, TIepuMeTpa u
Iomaal MOBEpXHOCTH. Pacmo3HaBaTh HCTHUHHBIE W JIOKHBIE  BBICKa3bIBAHUSA O
MHOTOTPAHHUKAX, NMPUBOAMTH NPHUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3ZBIBAHUS U
OTPULAHUS BbICKa3bIBaHUU. PemiaTs 3aqa4u U3 peaibHON KU3HU

IloBTOpEHUE "
oooomenue (10 u)

[loBTOpEeHMe OCHOBHBIX
MOHSATUH U METOJ0B Kypca 5
Kj1acca, 0000IIeHIEe 3HAHUIH

BoruncasaTh 3HaYCHUS BBIpa)KCHHﬁ, COACPIKAIIUX HATYPAJIbHBLIC YHUCJIA, OOBIKHOBEHHEBIE U
JICCATHYHBIC I[pO6I/I, BBIIIOJIHATDH Hp606p330BaHI/IH YHUCCII.

Briouparh crnocod cpaBHEHHS YHCENl, BRIYUCICHUN, MPUMEHATH CBOMCTBA apu(PMETHICCKUX
NEWCTBUN U1 pallMOHAIIN3ALUH BBIYHCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb  BBIMOJHAEMBIX JICUCTBUI M CAMOIIPOBEPKY Pe3yJsibTaTa
BBEIYMCIICHUM.

PemaTthb 3agaun u3 peaHLHOf/JI JKM3HU, NIPUMEHATbD MATEMATUYICCKUE 3HAHUSA [J1d PCUICHUA
3aa4 U3 Apyrux y‘le6HHX npeaAMCTOB.

Pemath 3a1a4u pa3sHbIMHU CIIOCO0AMU, CPABHUBATH CIIOCO0BI PEIICHUS 33/1a4, BLIOMPATh
PAalMOHAJBLHBINA CIIOCO0
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6 Kkjaacc (He MeHee 170 4)
HasBanmue
pasaesia (TeMbl)
OcHoOBHOe coiep:KaHue OcHOBHBIE BUIbI J1€AITEJIbHOCTH 00YyYAKOIIMXCS
Kypca (4ucjio
4acoB)

HarypaabHbie Apudmernueckue neiicTBug ¢ [BbINOIHATL apudMeTHyeckue AelCTBHSA C MHOTO3HAYHBIMH HATypAJIbHBIMU YHCIIAMH,

yHCcIa MHOT03HAaYHBIMU HAXOIMTh 3HAYEHUS] UYHCIIOBBIX BBIPAKEHHH €O CKOOKaMM W 0€3 CKOOOK; BBIYHCJIATH
HaTypaJIbHBIMU qycIaMH. [3HAYEHHS BBIPAXKECHUU, COAEPKAILUX CTEICHU. BHINOIHATH NPUKUAKY H OLEHKY 3HAYCHUN

(30 ) Yucnossie BBIPAKCHMSI, |[UMCIIOBBIX BBIPA)KCHUI, NMPUMEHATH NPHEMBI NPOBepKH pedyibrara. Mcemoab3oBaTth npu
MOPSAI0K JNECUCTBUH, [BBIYMCJICHUSIX I[IEPEMECTUTEIBHOE M COYETATEIIbHOE CBOWCTBA CIIOKEHHUS W YMHOXKEHUS,
MCII0JIb30BaHUE CKOOOK. [paclpe/leIuTeIbHOE  CBOMCTBO ~ YMHOXKEHMsSI ~ OTHOCHTEIBHO  CIIOKEHHs,  CBOICTBa
OxpyrieHue  HaTypajbHbIX [ApU(PMETUUECKUX JCHCTBUII.
YCEl.
Jlennureny M KpaTHBIE 4MCIIA;
HarOO0JIbIINAI o01mit
nenuTenb M HauMEHbIIee
oO111ee KpaTHOE.
PasnoxeHne qucia Ha HMcciaenoBaTp YHCIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH  YHWCIIOBBIE  DKCIIEPUMEHTHI,
POCThIE MHOKUTEIIU. |BBIIBUTaTh M 000CHOBBIBATH I'MIIOTE3bI.
/lenumocTh CyMMBI u
mpomssenerna.  Jlencrme ¢ ®opMyJIMpOBaTh ONpeieJeHUus] JEIUTENS] U KPaTHOrO, HauOOJBbIIEro OOLIEro JNeIUTens U
OCTATKOM. HaMMEHBIIEro O0IEro KpaTHOro, MPOCTOr0 U COCTABHOTO YMCEI; UCIIOJIb30BaTh 3TU MOHITUS

Penrenue TeKCTOBEIX 3a/1a4

I[IpU pCIICHUHA 3aJ1aY.

HpI/IMeHﬂTL AJATOPUTMbBI BbIYMCIICHU S HarOOJIBIIEr0 06LI_ICFO JACIUTCIIA W HAMMCHBIICTO
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00IIero KpaTHOTO JIBYX YHUCEIl, aITOPUTM Pa3JI0KEHUS YMCIIa HA TIPOCThIE MHOKHUTEIH.
HcciienoBath ycioBUs J1eIUMOCTH Ha 4 1 6.

HccaenoBarb, 00cy:x1aTh, (GOPpMYJITUPOBATH U 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMHI,
[MPOU3BEICHUS: JBYX YETHBIX YUCEI, ABYX HEUETHBIX YUCIIC, YETHOIO U HEUETHOT'O YHCEIL.

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

I[IpuBoAMTHL NpHUMEPHbI YHUCEI C 33aJaHHBIMU CBOWCTBAMH, PACIO3HABATH BepHbIe H
HeBepPHbIe YTBEPXKICHHS O CBOMCTBAaX YHCEN, ONPOBEPraTb HEBEPHBIC YTBEPXKACHUSA C
[MOMOIIBI0 KOHTPIIPUMEPOB.

KOHCprHpOBaTb MaTEMAaTHYCCKHUE MPEAJOKECHUA C IIOMOIIBIO CBA30K (U, «HUIJIHN», «CCIIH...,
TO...».

Pemiatb TEKCTOBBIC 3aga4d, BKJIOYAIMUE IIOHATHUA JCIUMOCTH, apI/I(l)MeTI/I‘ICCKI/IM

CHOCO6OM, HCIIOJIB30BaThb nepe60p BCCX BO3MOXHBIX BAPHUAHTOB.
MOI{CJ’IHpOBﬂTb X0 p€UICHUs 3a/ja4 C IOMOIIBIO PUCYHKA, CXCMBbI, Ta6JII/IIII>I.

IIpuBoanThL, pa3séMpaTb, OLEHUBATH DPA3JINYHBIC PELICHUS, 3alMCH PEIIEHUN TEKCTOBBIX
3agady. KpuTHueckH olleHMBAThH MOJYYEHHBIM pe3ysbTaT, HAXOIUTh OIIMOKH, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSISL OTBET HA COOTBETCTBUE YCIOBHIO

Harasanas
reoMeTpus.
Ipsimbie
IJIOCKOCTH

(7 4)

Ha

[leprieHAUKYIIApHBIE TPSMBIE.
[lapannenbHble IpsMBbIE.

PaccrossHne Mexny JByMs
TOYKaMHM, OT TOYKH 1O
psIMOW, JJIMHA IyTH Ha

KBaJPATHON CETKE.

Pacno3HaBarthb Ha YCPTEIKAX, pUCYHKAX CIIYYau B3aAUMHOI'O PACIIOJIOKCHUA ABYX IIPSAMBIX.

MN300paxkarh ¢ MOMOIILI0 YePTEKHBIX MHCTPYMEHTOB HAa HEIWHOBAHHOM M KIIETYATOU
Oymare JBe TIepeceKaroluecs MNpsiMble, JBE MapaulelbHbIe MNpsMble, CTPOUTH MHPIMYIO,
[EePIEeHIUKYISPHYIO TaHHOM.

HpI/IBOHI/ITb NpUMepPbI TapaJlICJIbHOCTH U NEPIEHIAUKYIIAPHOCTU NPAMBIX B IIPOCTPAHCTBE.
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[Ipumepsl MPSIMBIX B (Pacmo3dHaBaTh B MHOrOyrojibHUKax MEPHEHAUKYJISPHbIE M MapauielbHbIE CTOPOHBI.
[IPOCTPAHCTBE HN300paxaTb MHOTOYTOJIBHUKH C TAPAILJIEIbHBIMU, IEPIEHANKYJISIPHBIMUA CTOPOHAMU.
Haxoauth paccTosiHUE MEXIy ABYMs TOYKAMH, OT TOYKU A0 MPSAMOH, [UIMHY MyTH HA
KBaJIpaTHOU CETKE, B TOM YHCJIE UCIIONb3Ys U(POBBIE PECypPCHI
Apodu (32 4) OObIKHOBEHHAs Ipo6b, |(CpaBHMBATH M YNOPSIA0UMBATH 1po0OU, BLIOUPATH c1OCO0 cpaBHEHUS IpoOeii.

OCHOBHOE CBOWMCTBO JIpOOH,
COKpalleHue Jpo0eit.
CpaBHenue u
YIIOPSIIOYMBAHKE APOOEH.

JlecaTnunble npodu u

MCTpHUYCCKad CUCTCMa MEP.

IIpeacTaBasATh JeCATUYHbIE IPOOH B BUJE OOBIKHOBEHHBIX JPO0ei 1 OOBIKHOBEHHBIE B BUJIC
NECATHYHBIX, MCMO0JIB30BATh IKBHBAJEHTHbIE NMpPeICTABJIEHUS IPOOHBIX YHCEN NPU HX
CpaBHEHUH, IPU BHIYUCIICHHUSX.

Apudmernaeckue IEHCTBHS C
OOBLIKHOBEHHBIMHA 51
NECSITHYHBIME JIPOOSMHU.

OtHomenune.  JlemeHue B

JJaHHOM OTHOIICHHUH.

Mactitad, nmponopuus.

[lonsiTue MPOLICHTA.
Boluucinenre mpoleHTa  oOT
BEJTMYUHBI ¥ BEJIMYUHBI 110 €€
MPOIICHTY.

Pemenne TeKCTOBBIX 3aj1ad,

coJIepKaIINX npobu )51

Hcnonb3oBath AecsTuuHbIe Apo0OU MpU MPeoOPa30BaHUM BEIMYUH B METPUUYECKON CUCTEME
Mmep.

BbInoaHATH apml)MeaneCKne I[eﬁCTBHH ¢ OOBLIKHOBEHHBIMH U ACCATUYHBIMHA I[p06${MI/I.

BbIuucasTh 3HAUEHUS BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOH,
BBIMOJIHATE ~ NpeoOpazoBaHus ApoOel, BbIOMPATh CHOCO0, NPUMEHSATH CBOICTBa
apupMeTHUYECKUX AeUCTBUHN AJIs pallMOHAIN3AllUY BEIYUCICHUH.

CocTaBJfITh OTHOLIEHUS U NPONOPLUH, HAXOAUTH OTHOLICHHUE BEIWYUH, JEIUTH BEIUUYHUHY
B JaHHOM oOTHowmeHud. HaxoauTs 3JKCHEPUMEHTAJBHBIM IIYTEM OTHOLICHHWE JJIMHBI
OKPYKHOCTH K €€ 1uaMerpy.

HNuTepnpernpoBarh MaciiTad Kak OTHOIIEHHE BEITMYHUH, HAXOAUTHb MacIITal IIaHa, KapThl
U BBIYMCIISTH PACCTOSHUS, UCIIONB3Ys MACIITa0.

OO0BACHATB, UTO TAaKOE NPOILEHT, YNOTPEOJATh OOOPOTHI PEYM CO CIOBOM «IIPOLIEHT.
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[TPOLIEHTHI.
[IpakTrueckas paborta
«OTHOLIEHNE JUTMHBI

OKPYKHOCTH K €€ TuaMeTpy»

Boipaxkath MpoueHThl B ApoOsSxX U JApoOM B MPOLEHTaX, OTHOIIEHHE JBYX BEJIUYUH B
MPOLIEHTAX.

BbIunciasTh OPOIEHT OT YUCIIA U YUCIIO MO ero NpoleHTy. OKpYriasitb Jpodu U MPOLEHTHI,
HAXOJUTh MPUOIMKEHUS YU CETT.

Pemath 3aga4u Ha 4acTH, MPOLEHTHI, MPOMOPIMH, HA HAXOXACHUE ApoOU (MpoleHTa) OT
BEJIMYMHBI U BEJIMYUHBI TI0 €€ apo0u (MpOIEeHTY), Apobu (IPOoLeHTa), KOTOPBIM COCTABIISIET
onHa BenuuuHa OT apyroil. IlpmBoauTh, pa3dmparb, OLEHMBATHL PA3IUYHBIC pELICHUS,
3alKCU PeleHUI TEeKCTOBBIX 3a/1a4.

N3Baexatrh uHGoOpMaNuI0 U3 TaOIUI] U JUArpaMM, HHTEPIIPETUPOBATh TAOJIUYHbBIE JaHHbIE,
OTpeeNaTh Hauboblllee 1 HAUMEHBIIIEe U3 MPEACTABICHHBIX TaHHBIX

Harnsanas OceBas cummertpus. |Pacrmo3HaBaTh Ha 4yepTeKax U M300paKEHUSAX, M300PakaTh OT PYKHU, CTPOUTH C IIOMOILBIO
reomeTrpus. [{eHTpanbHas CUMMETPHUSL. WHCTPYMEHTOB (QUTypy (OTpE30K, JOMaHYIO, TPEYTOJIbHUK, NMPSMOYTOJIbHHUK, OKPYKHOCTB),
CummMmertpus CUMMETPUYHYIO JaHHOW OTHOCUTENIBHO MPSAMOM, TOUKHU (IpY HAJIMYMH BO3MOXKHOCTH).
[locTpoeHne CUMMETPUYHBIX
(6 v) ¢buryp. Haxoauth nmpuMepbl CUMMETPUHM B OKpyXkarouiemM mupe. MoaeaupoBars U3 Oymaru aBe
¢Gurypel, CHUMMETPUYHbIE OTHOCHTEIBHO TMpPsIMOH; KOHCTPYMPOBATh T'€OMETPHUECKUE
[IpakTuueckas pabota .
KOH(Urypaluy, HUCHOJIb3ys CBOHCTBO CHMMETPHUHM, B TOM YHCIE C MOMOIIBIO LH(POBBIX
«OceBasi CHMMETPHSI.
pecypcoB (IIpU HAIMYUK BO3MOXKHOCTH).
CuMMeTpHst B IPOCTPAHCTBE " .
HccaenoBarh CBOHCTBA M3YyYEHHBIX (UIYp, CBS3aHHbIE C CHMMETpPHUEH, MHCHOIb3YA
PKCIIEPUMEHT, HAOJI0/IEHUE, MOIETUPOBaHUE.
O00CHOBBIBATH, ONPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPHKIEHUS O CUMMETPUHU
duryp
Beipakenus [IpuMeHeHue OyKkB i (Menoab3oBaTh OYKBbI /17151 0003HAUEHUS YHCEJ, IPU 3alIUCH MaTeMaTHYECKUX YTBEPKACHUH,
oykBamu (6 4) 3aIK1CH MATEMaTHYECKUX |COCTABJIATh OYKBEHHBIE BBIPAYKEHHSI 110 YCIOBHIO 3a/1aUH.

BBIPDAKCHUM U IIPEIIOKCHUN.
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bykBeHHbIE  BBIpaXEHHS U

YHCJIOBBIC IIOJJCTAHOBKH.

bykBeHHbIe
HAXO0X/ICHUE
KOMITOHEHTa. DOPMYIIbL.

PaBC€HCTBA,
HCU3BCCTHOI'O

HCCJ’IC}IOB&TL HCCJIOXKHBIC YN CIIOBBIC 3dKOHOMCPHOCTH, UCITIO0JIB30BATH 6yKBBI JJIA UX 3allMCH.
BoIunciasaTh YUCI0BOE 3HAUCHHUE 6y1(BeHHOFO BBIpaXCHUA ITPU 3aJaHHBIX 3HAUYCHUAX 6yKB

3anuceiBaTh (OpMyJIBI: IIEpUMETpa U IUIOLIAJM MPSMOYIOJIbHUKA, KBajapaTa; JJIMHBI
OKPY>KHOCTH, TUIOIIAZHN KPYTa; BHINOJHATH BbIYMCIeHUs 110 3TUM (opmyinaMm. CocTaBIsATh
(opmyJIbl, BeIpaxaronye 3aBUCUMOCTH MEXJy BEIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHUE;
[IeHa, KOJMYECTBO, CTOMMOCTb; NPOU3BOAMTENBHOCTh, BpeMs, 00BEM pabOTHI; BBINOJIHATH
BBIUMCIICHUS 110 3TUM (hopMysiam.

Haxozme HEU3BECTHBIA KOMIIOHEHT apI/I(l)MeTI/I‘IeCKOFO ,HeﬁCTBHﬂ

Harasanas
reoMeTpus.

Durypsi

Ha IJIOCKOCTH
(14 )

UeThIpEXYroIbHUK, MPUMEPHI

YEeTHIPEXYTOJIbHUKOB.

[ IpsAMOYTOJIbHUK, KBaJpar:
CBOMCTBA  CTOPOH,  YIVIOB,
nuaroHaien.

WN3mepenne  yrinos.  Buael
TPEYTrOJIbHUKOB.

[lepuMeTp MHOTOYrOJIbHUKA.
[Tnomans ¢urypsl. Popmysbl
nepuMerpa M ILIOIIAIU
MPSIMOYTOJIbHUKA.
[TpuOmmxEHHOE

riomaau Guryp.

U3MEpeHHe

[IpakTrueckas
«ILimomans kpyra»

pabota

N300paxkarh Ha HEIMHOBAHHOMW M KJETYaTOW OyMare C HCIOJIb30BAHUEM YEPTENKHBIX

HMHCTPYMCHTOB LIGTI)IpéX}/I‘O.HIJHI/IKI/I C 3aJaHHBbIMHU CBOMCTBAMH:. C napaujiCJIbHbIMHU,

NEPIEeHIUKYJISAPHbIMUA, PABHBIMU CTOPOHAaMH, MNPSAMBIMHU yIiaMH WU Jp., paBHOOEIPEHHBIN
TpeyroiabHuK. Ilpeaaarars n 00cyKaaTh c10COObI, AJITOPUTMBI [IOCTPOECHHUSL.

HccaenoBarhb, HCIIOJIB3YSl  SKCICPUMCHT, H8.6J'II-OI[6HI/IC, MOJCIINPOBAHUC, CBOMCTBA
[MpsAMOYT'OJIbHHKA, KBaJApara, pa36I/IB8.TB Ha TPpCYroJIbHUKHU.
OﬁOCHOBbIBaTb, onmposepraTb C IMOMOIIIBIO KOHTPIIPUMCPOB YTBCPIKACHUSA )

MMPAMOYTOJIBHUKE, KBAaAPATE, pacnodHaBaTb BEPHLIC U HEBEPHLIC YTBEPIKIACHUA.

HN3mepsTh U CTPOUTH C MOMOIIBK TPAHCIIOPTUPA YIJIBI, B TOM 4YHCIIE B MHOI'OYI'OJIbHHUKE,
TyIIblE, pa3BEPHYTHIE YIIIBL.
IPSMOYIOJIBHBIN,  TYNOYTOJIbHBIMH,

CPaBHMBATh YIUVIbl; PACHO3HABATh OCTpbIE, MpSAMBIE,
PacnioznaBatp, HM300pazkaTh  OCTPOYTOJIbHBIN,

paBHOOEIPEHHBIN, PABHOCTOPOHHUM TPEYroJbHUKH.

BbluuciasTh NepUMETp MHOTOYTOJIbHUKA, IUIOINAAb MHOTOYrOJIbHUKA pa30MeHHeM Ha
MPsIMOYTOJIbHUKH, Ha paBHbIE (UIYpbI, UCIOJNH30BaTh METPUUYECKHE EIWHHULBI HU3MEPEHHUS

JUTUHBI U THIOIAJTH.
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Hcnosb30BaTh NpUOJINKEHHOE U3MEPEHUe JUIMH M TUIONIAIeH Ha KieT4yaTol Oymare,
npUOIMKEHHOE U3MEPEHUE ATUHBI OKPYKHOCTH, IUIOIIAIN KpyTa

MonoxuTeabnbl |Lenbie uncna. Moaynp uncna, [[IpMBOIMTL NpHMEpPbI KCIONL30BAHHS B  PEAILHOW KM3HM  IIOJOKHTEIBHBIX M
e H [FeOMeTpHYECKas OTPHIATEILHBIX YHCEL.
OTpHUATEIbHbIE |[MHTEPIPETALS MOJIYJIA. 5
M300paxKaTh Le/IbIC YNCIA, TOI0KUTEIBHBIE U OTPULATENILHBIE YMCIIA TOYKAMH HA YUCIIOBOM
qmciIa UKCII0BBIE TPOMEKYTKH. :
IPAMOIA, HCI0JIB30BATH YUCIIOBYIO IPAMYIO /I CPABHEHUS YMCEIL.
(40 9) [TonoxurenbHbIE u
IpuMeHsATH NPABKJIA CPABHEHHUS, YIOPSAA0YMBATE LIEJIbIE YKCIIA; HAXOAUTh MOY/Ib YKCIIA.
OTpHIIATENbHBIE yycIa.
CpaBHeHHE NONOKHTEIBHBIX 1 |hopMy IHPOBATH NPABHIA BLMUCICHNS C MONOKHTENBHBIMU M OTPHLATEIbHBIMH YHCITAMI,
OTPULATCIIbHBIX HUCCIL.  gaxoauTh 3HAYEHHsI YNCIIOBBIX BBIPAKEHUM, COJEPkKAIIUX JEHCTBHS C IOJ0KUTEIbLHBIMU
Apudmernieckue NEHCTBHS C |y oroymaTe b HEIME THCTAMI.
110J105KUTEbHBIMU u
OTPHLATEIBHBIMH YHCIIAMH. [IpUMEHATH CBOMCTBA CI0KEHHUS U yMHOKEHHUS JUIS IIPe0OPa30BAHKS CyMM U IPOU3BEICHHIA
PellieHne TEKCTOBBIX 3a1a4
Mpeacrapiaenue [[IpaMoyronsHas cucremMa (OOBACHATL W WLIIOCTPHPOBATHL IOHSITHE MPAMOYTOJILHOM CHCTEMBl KOOPAMHAT Ha
IAHHBIX KOOPJAMHAT Ha IUIOCKOCTH. |[IJIOCKOCTH, HCIOIb30BaTh TEPMUHOJIOTHIO; CTPOMTh HAa KOOPAMHATHOM IIOCKOCTH TOYKH U
5 KoopauHATel ~ TOYKM  Ha |(PUTYPHI [0 33JaHHBIM KOOPIMHATAM, HAXOAUTh KOOPIMHATHI TOYEK.
q
(6 ) [LUIOCKOCTH, a0ciucca u
opuHaTa Yurarh cTON0YATEIE M KPYrOBBIE JMArPAMMbl; MHTEPIPETHPOBATL JaHHBIE; CTPOUTH
CTOJIOYAThIE AUATPAMMBI.
Cronbuatble ¥ KPYTOBBIE
arpaMvbI Hcnoab308aTh MHGOPMALKIO, IPEICTABICHAYIO B Ta0IMIaX, HA AUarpaMMax IS pelIeHus
TEKCTOBBIX 3a/1a4 U 33/1a4 U3 PEATbHON KU3HU
[TpakTrueckas paboTta
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((HOCTpOGHI/Ie AuarpaMmmy.

Pemenne TEKCTOBBIX 3ajad,
CoAEpKALINX
MPEJICTABICHHBIE B Ta0IHIIAaX

JTaHHEBIC,

W Ha Juarpammax

Harassgnas
reoMeTpus.

Durypsl

B IPOCTPaHCTBE
CAY)

[IpssMOYyTONIBHBIN
napasuiesIenune], KyoO,
npu3Ma, NHpamMHla, KOHYC,
WIMHAP, Iap U cdepa.
M3o0paxeHune
MPOCTPAHCTBEHHBIX  (UTYP.
[Ipumepsl pa3BEPTOK
MHOTOTPaHHUKOB, WIMHIPA U
KOHYcCa.

[IpakTuyeckas pabota
«Co3nanue Moeen

[IPOCTPAHCTBEHHBIX (DUTYD.

[lonsatne o00BEMA; eIMHUIIBI
m3mMepeHuss o0néMa. O0BEM
MPSIMOYTOJILHOTO

napajuiesienunenaa, KyOa,

dhopmysl 00bEMa

Pacno3HaBaTh Ha YepTEKax, PUCYHKAX, OMUCHIBATH MUPAMHUIY, PU3MY, IIWIHHIP, KOHYC,
1ap, U300paxkaTh X OT PYKH, MOJEJTHPOBATH W3 OyMaru, IUIACTUJIMHA, TPOBOJIOKU U JIp.
(Tpu HAJTUYMH BO3MOYKHOCTH).

[IpuBoANTH NPUMePBI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (hOPMBI HA3BAaHHBIX Tell.

Hcnonb30BaTh TEPMHHOJIOTHIO: BepIIMHA, peOpo, rpaHb, OCHOBAHUE, BBICOTA, PAANYC H
muameTp, pa3BEPTKa.

I/I3yanb, HCIIOJIb3Ys SKCIICPUMCHT, Ha6JIIOIl6HI/I€, HU3MCPCHUC, MOACITIUPOBAHUEC, B TOM YUCJIC
KOMIIBIOTCPHOEC, W OIHUCBIBATH CBOMCTBA HAa3BaHHBIX TCJI, BbBIABJATH CX0ACTBA H

pa3IMyMs. MeXKIY TUPAMUON U IPU3MON; MEXITy HUIMHAPOM, KOHYCOM U IIIapOM.

Pacno3snaBaTh pa3BEpPTKH Napayienenunesa, Kyoa, Ipu3Msbl, TUPaMUbl, KOHYCa, HUIUHIPA;
KOHCTPYMPOBATh JJaHHBIE TeJa U3 Pa3BEPTOK, CO3aBaTh UX MOJIEIH.

Co3aaBaTh MOJe/ U IPOCTPAHCTBEHHBIX GUTYp (U3 OyMaru, MpoBOJIOKH, IUTACTUIINHA U JIP.)
H3mepsTh HAa MOAEIAX: JUIMHBI pEOep MHOTOTPaHHUKOB, TUAMETp 1Iapa.
BoiBoauTh (hopmyny 00bEMa NPSIMOYTOJILHOTO TapaljieNenuIea.

Boruucaste mo ¢opmyiaam: 00bEM Ky0a;

HCII0JIb30BATh CJAWHHIBI U3MCPCHUSA O6’BéMa; BBIYUCIATH 00BEMEBI TCJI, COCTABJICHHBIX H3

MpAMOYTOJIBHOT'O Mapajjejenuicaa,

KyOOB, IMapajuIeNICIIUIICIOB; PelliaTh 3aa4M C PeaTbHBIMHU JTaHHBIMU
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HOBTOpeHI/Ie, HOBTOpeHI/Ie OCHOBHBIX |BbIYMCJIATH 3HAUCHUS BBIpa}KeHHﬁ, COACPpKAMUX HATYpaJdbHBIC, IECIBIC, ITOJOXUTCIBHBIC U
MMOHATHH U MCTOOOB KYpPCOB 5 OTPHULATCIIbHBIC YUCJIA, OOBIKHOBEHHEIE U JACCATUYHBIC I[pO6I/I, BBIITIOJIHATD Hp606p330BaHI/I${

00001IeHHE, o

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

cUcTeMaTu3alus 3HaHUI
cHeremMaTHIatm BriOupaTs cnocod cpaBHEHHUs YMCEJ, BBIYUCICHUH,
(20 u)

NPUMEHSATH CBOMCTBA apudMeTnyecKux NEHCTBUM sl pallMOHATN3aI[UU BHIYUCICHUI.

Pemath 3aga4uu U3 peanbHON KU3HU, NPUMEHSITh MaTeMaTHYeCKHe 3HAHMSA /IS PELLEHUS
3a1a4 U3 JPYrux MpeIMETOB.

Pemiath 3a1a4u pa3HbIMHU CNIOCO0AMHU, CPABHUBATH, BLIOUPATH CIOCOOLI PEIICHUS 3a/1a4H.

OcyumiecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JACHCTBUH M CaMONPOBEPKY pe3yJibTara
BBLIYUCIICHUIN

[Ipu paspaborke paboyeil HMporpaMMbl B TEMAaTHYECKOM IUIaHHpoBaHWU uis oOyvaromuxcs ¢ HOJIA nomkHBI OBITH yYTEHBI BO3MOXKHOCTH
HCIOJIb30BAaHUS 3JEKTPOHHBIX (LU(POBBIX) 00pa30BaATENIBHBIX PECYPCOB, SBJIAIOLIMXCA Y4eOHO-METOAMYECKUMH MaTepuaiaMu (MyJIbTHUMEAUHHbIE
MPOTPaMMBbI, JIEKTPOHHBIE YUYEOHWKH M 3aJauHUKH, JJIEKTPOHHBIE OMOIMOTEKH, BHUPTYyalbHbBIC J1a0OPaTOPUH, UTPOBBIE MPOTPAMMBI, KOJUICKIIHU
U(POBBIX 00pa30BATENBbHBIX PECYPCOB), MPEACTABICHHBIMU B 3JEKTPOHHOM (LIU(PPOBOM) BHUJE U PEAIU3YIOIIMMHU JUAAKTUYECKHE BO3MOXKHOCTH
HKT, conepaHue KOTOPbIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUH.
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OEJTEPAJIBHAS PABOYASA TIPOI'PAMMA
YUEBHOI'O KYPCA «AJITEBPA». 7—10 KJTACCbI

Lean u3yyeHusi yuedOHOro Kypca

AnreOpa sBISETCS OIHUM W3 OMOPHBIX KYPCOB OCHOBHOHM IIIKOJIBI: OHA
obecrieunBaeT M3y4EHUE APYTUX IUCLIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
T'YMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIsl  MPOJOKCHHS
00pa3oBaHUsI U B TOBCEIHEBHON >XHU3HU. Pa3zBuTue y oOydaronmuxcs Hay4dHbBIX
MPECTaBIICHUM 0 MPOUCXOKICHUN
U CYIIHOCTHU aJireOpanyeckux adCTpakluid, criocode OTpaXKeHUsl -MaTeMaTH4eCKOn
HAyKOM SIBIEHUN U TPOLIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MAaTEeMAaTHUYECKOIrO
MOJICIMPOBaHUSl B HAYyYHOM T[IO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajanTalid B COBPEMEHHOM IdpoBoM obOmecTtBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa3oM 00eCIIeUrBAET pa3BUTHE YMEHUS HAOII0aTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOW JEWUCTBHUS U BBIBOJIbI, (HOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHrEe Kypca anreOpbl 00ecleurBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHAST OOYYalOIMIMXCSA: OHHM WCIOJB3YIOT JCIYKTUBHBIC W WHAYKTHBHBIC
pac-cyxjaeHusi, 0000IleHNe U KOHKPETH3alluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeAnojaraeT 3HAYUTEIBHBIH O00BEM CaMOCTOSTEIHHOM
NESATEIbHOCTH OOYyYaloIUXCs, IMOITOMY CaMOCTOSITEIbHOE pElIeHHe 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS peailu3alnueid JAesTEIbHOCTHOTO MPUHIIMIA
00yueHus.

B crpykType mporpammbl ydeOHOTO Kypca «AnreOpa» OCHOBHOM IITKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEpKATEIbHO-METOANYECKUE JIMHUM: «YHucia u
BBIYHCIICHUS; «ANTeOpanyecKue BBIPAKCHUS»; «YPABHEHHS W HEPABEHCTBAY;
«DOyHKIUW». Kaxmas u3 3Tux cCoaepk’aTreabHO-METOIMYECKUX JTUHUN Pa3BUBACTCSA
Ha TPOTSDKEHUU TPEX JIET U3YUCHHS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
M B3aUMOJICUCTBYS C JPYTMMH €ro JuHUSIMU. B Xoje wusyudeHus Kypca
00yYaromuMcsl MPUXOAUTCS JIOTUYECKU PACCYKJaTh, HCIOJIB30BAaTh TEOPETHKO-
MHOKE€CTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM 11e71ec000pa3HO BKIIOYUTH B MPOTPaMMy
HEKOTOpPhIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3Jielibl
MaTeMaTU4YeCKOro o0pa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB YHHMBEPCAJIBHOTO MAaTEMaTHYECKOTO s3bIKa. Takum 00pa3oM, MOXKHO
YTBEPXK/IaTh, YTO COJAEPXKATEIHHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nmHUM «YWclia W BBIYHCICHUS» CIY)KUT OCHOBOW JIJIst
JATbHEHIIET0 U3yUYeHUsS] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyUYarOIIMXCS
JIOTUYECKOTO MBINIJICHUS, POPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMAMU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOMUMBIX JIJIsi TIOBCETHEBHON
KU3HU. Pa3BUTHE MOHITHUS O YUCJIE B OCHOBHOM IITKOJIE CBSI3aHO C palliOHaIbHBIMU
U UppalyMOHAIBLHBIMU  4YHMCJIaMH, (OPMUPOBAHHUEM  TPEACTABICHUM O
NEeUCTBUTEIBLHOM YHCIIe. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU OTHECEHO K
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cTapIiemMy 3BeHy 00111ero oopa3oBaHusl.

ConepxaHnue AByX  anreOpaWueckux JIMHAA —  «AnreOpanmdeckue
BBIPOKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Yy
o0yJaromuxcsi MaTeMaTHIECKOTo armapara, HeoOXOIUMOTO JJIs pelieHus 3ajad
MaTEeMaTHKH, CMEXHBIX MPEAMETOB M MPaKTUKO-OPUCHTHPOBAHHBIX 3amad. B
OCHOBHOW IIIKOJE YYEeOHBI MaTepual TPYNIHPYETCS BOKPYT pPalMOHATBHBIX
BBIp@XCHHU. AnreOpa JAEMOHCTPHPYET 3HAYeHHE MAaTeMaTHUKHA KakK s3bIKa JIIs
MMOCTPOEHUS MaTeMaTHYECKUX MOJENICH, ONMUCAHUS TMPOIECCOB U  SIBJICHHM
peasibHOTO MHpa. B 3amaunm oOydeHus anreOpe BXOIAT TaKXke dajbHeiiiee
pa3BUTHE AJITOPUTMHYECKOTO MBINLIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IIJIS
OCBOCHHS Kypca WHHOPMATHKH, W OBJQJCHHEC HABBIKAMU JICyKTHUBHBIX
paccyxaenuii. [IpeoOpazoBanrie CUMBOIBHBIX (H)OPM BHOCHUT CBOM CHEIU()UIECKHIA
BKJIaJl B Pa3BUTHE BOOOPAKEHUS, CTIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanue  (QyHKIMOHAIBHO-TpaQUUECKOW  JIMHUM  HAIEJIEHO  Ha
MoJIydeHHe  OOydyalolmUMHCS  3HAHUH 0  (QYHKIUAX  KaKk  BaKHEHIIeH
MaTEMaTUYECKOM MOJENU Il OMHCAaHUST U HCCIENOBaHUS Pa3HO-O00pa3HbIX
IPOLIECCOB W SABJICHWM B NpuUpoae U obmiectBe. M3ydeHuwe 3Toro marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYarONIUXCsl YMEHHUS HCIOJIb30BaTh pa3IMYHbIC
BBIPA3UTENIbHBIC CPEJCTBA SI3bIKA MATEMAaTHKH — CIOBECHBIC, CHUMBOJIMYECKHE,
rpaguueckue, BHOCHT BKJIaJd B (opMupoBaHHE TMPEJACTaBICHUNA O  POJH
MaTEeMAaTHUKHU B Pa3BUTUHU ITUBHIN3AINH U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIAHE

CornacHo ywyebHomy miany B /—10 kiaccax u3ydaeTcsi Y4eOHBIM Kypc
«Anre0Opa», KOTOPHIH BKIIOYACT CJIEAYIONINE OCHOBHBIE pa3leNbl COICPKAHUS:
«Uucna ¥ BBEMHCICHUS», «ANTreOpandecKue BBIPAKCHHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

VY4eOHblll TUTaH HA U3ydeHue anreOpsl B 7—10 kiaccax oTBOIUT HE MeHee 3
y4eOHBIX YacOB B HEJACNIO B TEYCHHE KaXKIOTro roja oOydeHus, oOmmii oobeM
yacoB - He meHee 408.

CopeprxaHue yuebHoro kypca (no ronpam obyueHms)

7 Kaacc

Yucna u eviuucnenusn

PauuonanbHblie yucaa

JlpoOu OOBIKHOBEHHBIC U JCCATHYHBIC, TIEPEXOJ OT OXHON (hOPMBI 3amUCcH
npobert k gapyroiu. IloHsTHe panMOHATBLHOTO 4YHWCJA, 3alHCh, CpPaBHEHUE,
VOOPSAIOYMBAHUE  pPAIMOHATBHBIX 4YHCel. ApudMeThdeckue JACHCTBUS C
palMoHaIbHBIMM YHCIIaMu. PellleHne 3aja4 U3 peajlbHOM MPaKTUKU HAa 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJIbHBIM [OKa3aTeJIeM: OIpelesieHue, MpeoOpa3oBaHUe
BBIpQKEHUN Ha OCHOBE OMPEACIICHUS, 3aMUCh OOJIBIIUX YUCE.

[IporeHThI, 3aMUCh MPOIEHTOB B BHUAC APOOH M APOOH B BHJIC MPOIICHTOB.
Tpu OCHOBHBIE 3a7]a4M Ha MPOIIEHTHI, PEIICHHUE 3a/1a4 U3 pPeaTbHON MPAKTUKHU.
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[IpuMmeHeHne TMPU3HAKOB JIEIIHUMOCTH, pa3lOKEHHE Ha MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBHCHMMOCTH, B TOM 4Wcie TmpsMas W oOpaTHas
MPONOPIUOHATIBHOCTH.

Anzedpauueckue sviparxcenus

IIepemeHHBIE, UHCIOBOE 3HAUYEHUE BBIPAKEHUS € IEpeMEHHOM. JlommycTUMbIe
3HAYEHHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEKy BETUYMHAMH B BUJIE
dopmynel. Berancnenus mo popmynam.

[IpeoOpazoBanne OyKBEHHBIX  BBIPAXKCHUH, TOXICCTBEHHO  paBHBIC
BBIDAKEHMsI, MpaBWia MpeoOpa3oBaHHs CYMM M NPOU3BEACHUH, NpaBHIIA
PacKpbITUSI CKOOOK U MPUBECHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHbI. CTeneHb MHOrouseHa. CiioXeHue, BHIYUTaHHE,
YMHOXEHHE MHOrOWIeHOB. DOpMysbl COKpPAaIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMbl U KBaapar paszHoctd. Dopmyna paszHocTH KBajapaToB. PaznoxxeHue
MHOTOYWJICHOB Ha MHOKHUTEJIH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YypaBHEHHS, NpaBWia NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JInHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIO KOPHEW JMHEWHOIO
YPaBHEHMS, pCEUICHUE JIMHEMHBIX ypaBHEHUH. (COCTaBIICHHE YpPAaBHEHUU IIO
YCIIOBHIO 3aJ1a4M. PelieHne TeKCTOBBIX 3a71a4 C MOMOIIbIO YPABHEHHI.

JIuHeliHOe ypaBHEHHUE ¢ IByMs IIEPEMEHHBIMH U ero rpaduk. Cucrema aByX
JUHEHHBIX YPAaBHEHUN C JBYMsS IIEPEMEHHBIMHU. PenieHue CUCTEM ypaBHEHMMU
crocoboM mojacTaHOBKU. [Ipumepbl pemeHus: TEeKCTOBBIX 3aad C I[OMOIIBIO
CHUCTEM YpPaBHEHUU.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Ttoukum Ha npsMou. YwucioBble NpOMEKYTKH. PaccrosHue
MEKly IByMSI TOUKaMH KOOPJAWHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca u opArHATa
TOYKHM Ha KOOPJIMHATHOM 1IockocTh. [IpumMepsl rpadukoB, 3aJaHHBIX (POPMYJIaMHU.
Urenue rpaMKoB peaabHbIX 3aBUCUMOCTEH.

[Tousitue Qynkmuu. I'padux ¢ynknuu. CpoiictBa (yHkiui. Jluneinas
byuknus, e€ rpaduk. ['paduk Gynkiuu y =|X|. I'paduueckoe peireHne TUHEHHBIX
YPaBHEHUW U CUCTEM JIMHEUHBIX YPABHECHUM.

8 ki1acc

Yucna u eviuucnenusn

KBagpatueiit xkopenb u3 uymucna. [loHsitue 00 wWpparmoHAILHOM YHCIIC.
JlecsiTuuHble TPUOIMKEHUST UppAlMOHAIBHBIX ynces. CBolcTBa apuMeTHUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOPa30BaHHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYMCJIEHUSM. J|eCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ 1eabIM MTOKa3aTesneM u €€ ceoiicTBa. CTaHIapTHas 3alyiCh YUCIA.

Anzedpauueckue sviparxcenus

KBagpaTHblii TpEXuieH; pa3jloKeHUE KBAJAPATHOTO TpPEXWIEHAa Ha
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MHOKHTEIIN.

Anrebpanueckass aApoOb. OCHOBHOE CBOWCTBO anreOpanueckoi apoOwu.
CnoxxeHue, BbIUUTAHUE, YMHOXKEHHUE, JEJICHUE anreOpanyeckux JapoOeil.
PanmonanbHble BEIpaKEHUS U UX peoOpa3oBaHUE.

Ypaenenus u nepagencmea

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimne qpoOHO-paOHAIBHBIE YPAaBHEHUS.

I'padmyeckas uHTEpHpETAlUs YPAaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JUHEHHBIX ypaBHEHUN C JBYMsI INEPEMEHHBIMU. [Ipumepsl pelIeHHs CHCTEM
HEJIMHEMHBIX YPABHEHHM C IBYMS [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1a4 alreOpanyecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBeHCTBO ¢ OAHOM MIEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHON EPEMEHHOM.

Dynkyuu

[Tonsatue dynkauu. OO6macTh ONpPEACTICHUS U MHOXKECTBO 3HAYEHUU
¢ynkuuu. CiocoObl 3a1aHus PyHKIUH.

I'padux Pynkuuu. Yrenune cBoicTB QyHkuuu no e€ rpaduky. IIpumepsr
rpa@ukoB (PYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

OYHKIMY, OINHCHIBAIOIIME MPAMYHO M OOpaTHYIO MPONOPIUOHAIBHBIE

3aBHCHMOCTH, uX Tpaduku. Pyskmam y = X, Y = X, y = Vx, y =[X|.
I'paduueckoe perieHrne ypaBHEHUN U CUCTEM YpaBHEHUIA.
9 kaacc

Yucna u eviuucnenusn

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbie uncna, uppanMoHaIbHbIC YUCIIa, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHBIC ApoOr. MHOXKECTBO NEUCTBUTEIBHBIX YUCEN; JEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIC JeCATHYHbIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JEHCTBUTEIIBHBIX YUCENT U KOOPAUHATHON MIPSMOIL.

CpaBHEHHME JCUCTBUTENBHBIX 4YHUCEN, apuUPpMETHUYECKUe JEeUCTBUS C
JNEUCTBUTEIIbHBIMUA YU CIIAMH.

N3mepenusi, npuOIMKeHHsI, OLIEHKH

Pa3mepsl OOBEKTOB OKpYXKAlOMIEro MHUPA, IUTEIHHOCTh MPOIIECCOB B
OKPYXKarolIeM MUpE.

[Ipubnmxk€éHHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPHUOIMKCHHUS.
Oxkpyrnenue yucen. [Ipukuaka v OlleHKa Pe3yIbTaTOB BHIYMCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMeHHOH

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASLIMXCS K JIMHEWHBIM.

KBanparnoe ypaBHeHue. PenmieHne ypaBHeHUN, CBOASIIIUXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl permieHns ypaBHEHHM TPETbEH U YETBEPTOMN
CTENEHEN Pa3I0KEHNEM HA MHOKUTEIIH.

Pemiennie 1poOHO-paliMOHaIbHBIX YPABHEHUH.
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Perienue TeKCTOBBIX 3a/1a4 aireOpanyecKUM METOIOM.

CucreMbl ypaBHEeHUM

VYpaBHeHue ¢ AByMsI MEpeMEHHbIMU U ero rpaduk. Pemienue cucteM IByx
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 aJireOpanyeckKuM CIIoCOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMmeHHOW. KBaapaTHble HEpaBeHCTBaA.
I'paduueckass uHTEepHpeTalsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

Dynkyuu

KBagpatnunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopauHaThI
BEPILMHBI 1apado0Jibl, 0Ch CHMMETPUH Mapa0OoIbl.

Ipapukn  ¢ymxmmit:  y = kx, y =k« + b, y=ad y= ad
y = Vx, y =|x| u ux cBoiicTsa.

Yucnoewvie nocnedogamenbHocmu

OnpenesieHue u cnocoObI 32IaHUS YUCIOBBIX MOCJIEI0BATEIbHOCTEN

[ToHsiTHE YMCTTOBOM MOCIEIOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIIBHOCTH
peKyppeHTHOM hopmyIioi u popmyIoi N-ro yjeHa.

ApudmMeTndeckasi ¥ reoMeTpUUYECKas IPOrPecCcuu

Apudmernueckass U reomerpudeckas mnporpeccun. Gopmynbl N-TO ujieHa
apu(pMETUYECKON U r€OMETPUUECKOU MPOrpeccuii, CyMMbI IEPBBIX N YIEHOB.

N3o00pakenre 4iaeHOB apu(METUUECKOW U TEOMETPUYECKOW MpOorpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHAIBHBIM POCT.
CI10XHbIE TPOLICHTBHI.

10 knacc

Yucna u eévivucnenusn

IToBTOpEeHNe MaTepuajia Kypca MaTeMaTHKH, ajaredpbl 5-9 Kiaccos.
HoaroroBka k OI'I u I'BD

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbie 4Kciia, UppalMoOHaIbHbIE YUCTIA, KOHEUHbIE U O€CKOHEUHbIC
JIecATUYHbIC ApoOu. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN; ACHUCTBUTEIIbHBIC YUCTIA
Kak OECKOHEUYHbIE NeCSITHYHbIE NpoOu. B3amuMHO OFHO3HAYHOE COOTBETCTBHE
MEXAY MHO>KECTBOM JIEMCTBUTEIIBHBIX YHCEN U KOOPAUHATHOU MPSMOU.

CpaBHEHHME JCUCTBUTENBHBIX YHCEN, apuMeTHdecKue IeHCTBUS C
JNEUCTBUTEIBHBIMHA YU CIIAMH.

N3mepennsi, npudJInKeHusl, OEeHKH

Pa3mepsl OOBEKTOB OKpYXKAIOMIETO MHUPA, IUTEIHHOCTh MPOIIECCOB B
OKPYXaroUIeM MUpE.

[Tpubnmxk€éHHoe  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MPHUOIMKCHHUS.
Oxkpyrnenue uucen. [Ipukuaka v olleHKa pe3yIbTaTOB BEIYUCICHUN.
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Ypasnenua u nepasencmea

YpaBHeHHs ¢ OJHOM MepeMeHHOH

JInnerinoe ypaBHeHuE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHN, CBOASIINUXCSA K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUNW TPETbEN U YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemmenne npoO6HO-palinOHABHBIX YPaBHEHUH.

Pemenne TekcTOBBIX 3a7a4 alreOpandeckuM METOIOM.

CucreMbl ypaBHeHUI

VYpaBHeHHEe C ABYyMs NEPEMEHHBIMH U ero rpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHHH,
OJIHO U3 KOTOpPBIX JIMHEWHOE, a JApyroe — BTOpoil cTemeHu. [paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

HepaBencrBa

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEpeMeHHOM. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. KBanpaTHele HepaBEeHCTBA.
I'padnyeckas MHTEpHpETAllMs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMH.

Dynkuyuu

KBagpatnunas Qynkuus, e€ rpadpuk u cpoiictBa. Ilapaboia, KoopauHATHI
BEPUIMHBI 1apadoJIbl, OCb CAMMETPHUH MapadoJIbI.

Ipapukn dymxumit: 'y = kx, y = kx + b, y = ax* + bx + ¢
y = ax’, y = ax’y =vx ,y= )KC M UX CBOMWCTBA.

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[IoHsATHE YMCIIOBON MOCHENOBATEIBHOCTH. 3aJaHHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHO# hopmyIioi u popmyIoit N-ro yieHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckass U reomerpuueckas nporpeccur. @opmyasl N-TO YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHne 4aeHOB apu(dMETHUECKOW W TEOMETPUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMWAJIbHBIA POCT.
CI10XHbIE NPOLICHTBHI.

MnaHupyeMbie NpeaMeTHblIe pe3ysibTaTbl 0CBOEHUs paboyeiinporpaMMmbi
Kypca (no rogam obyueHus)

OcBoenune y4yeOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO O0O0€CIeUnBaTh JOCTHKCHHE CIEIYIONINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KkJaace

Yucna u viuucnenusn

BrImonHsITh, coueTass yCTHbIE M NMHChbMEHHBIE MPUEMBI, apr(PMETHIECKUE
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JNEUCTBUA C PALIMOHAIIBHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHHs] YHCIOBBIX BBIPAXKEHUH; MPUMEHSTh Pa3HOOOpa3HbIE
CHOCO0bI U MPUEMBI BBIYHUCICHUS 3HAUEHUN IPOOHBIX BBIPAKEHUH, COJEpIKalUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTth OT OJHOM (OPMBI 3allMCH YHCEN K ApYyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECSITUYHYIO IPOOB).

CpaBHHBAaTh M YIOPSA0YMBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh YKca.

BpIMONMHATE NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUN, OLEHKY
3HAYEHUMN YUCIIOBBIX BBIPAKECHUU.

BBINOMHATH IEUCTBUSA CO CTENEHIMU C HATyPAJIbHBIMU MOKA3aTEISIMU.

[IpruMeHsaTs NOpU3HAKKM  JEIMMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIU
HaTypaJbHBIX YHCEIL.

Pemare IpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIC C OTHOLIEHUEM
BEJIMYMH, MPONOPLMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 3a4a4y ¢ y4ETOM OIPAaHMYEHHUH, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

Hcnonb3oBaTh aireOpanyecKkyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxomuTte 3HaueHus OyKBEHHBIX BBIPRXKEHUW NpU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoinonHsATe  mpeoOpa3oBaHUs  LENOrO  BBIPAXEHUS B MHOTOYJICH
PUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE YMHOXEHME OJHOYIEHA HAa MHOIOYIEH M MHOIOWIEHA Ha
MHOT'OWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCymeCTBIATh PA3JIOKEHUE MHOTOYJIEHOB HAa MHOXHUTEIN C IOMOLIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJaraeMblx,
npuMeHeHus (POpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh TpeoOpa3z0BaHUsl MHOTOWIECHOB JJIsl PELIEHUS Pa3IMYHbIX 33734
13 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATLHON IPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU IOKA3aTEISIMU IS
peoOpa3oBaHUsI BEIPAKCHUH.

Ypasnenua u nepasencmea

PemaTte nuHelHbIE ypaBHEHUsI C OJHOM IEPEMEHHOU, IPUMEHSS IpPaBUIIA
Nepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIIBHOMY emy. [IpoBepATs, ABnseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumeHsATh rpaguueckue METOAbl MPHU PElICHUH JIMHEWHBIX YpPaBHEHUU U
UX CUCTEM.

[lonGupats mpUMepsl Map 4YHUCEN, SBISIOUIMXCA PEIICHUEM JIMHEHHOTO
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JMHEHHOro ypaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; TOJIb3YyACh I'paUKOM, MPUBOAUTH MPUMEPHI PELICHHUS
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YpaBHEHHUS.

Pemars crucrembl AByX JMHEHWHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMH, B
TOM YHCJIE TpaUUYECKU.

CocTraBiATh M pelaTh JHMHEHHOE YPABHEHUE WIM CHCTEMY JIMHEMHBIX
YPaBHEHUH 10 YCIOBUIO 3a/laud, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJIyYE€HHBIN PE3yJIbTaT.

Koopounamot u cpagpuxu. @ynkuyuu

N300paxxaTb Ha KOOPAWMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHUE
3alaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WHTEPBAJIbI; 3allMCHIBATh YHCIIOBBIC
IPOMEXYTKU Ha aJIreOpandeckoM SI3bIKE.

OtMeyaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IIO 33JJaHHBIM KOOPJMHATaM;
CTPOUTH TpaPUKH TUHSHHBIX PyHKINH. CTpouTh rpaduk GyHKiuu y =|X|.

OnucelBaTh € TOMOIIbIO (PYHKIMM H3BECTHBIE 3aBUCHMOCTH MEXAY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, pPAacCTOSHUE; LIEHA, KOJWUYECTBO, CTOUMOCTH;
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonute 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii cnocod MPEeACTABICHHUS U aHaidu3a MHGOpPMALHHY;
U3BJIEKATh U MHTEPIIPETUPOBATh MH(POpMALUIO U3 TPaMKOB pEAIbHBIX POLIECCOB
Y 3aBUCHUMOCTEM.

8 ki1acc

Yucna u éviuucnenus

Hcrnonp30BaTh HayaldbHBIE NPEICTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX
qucell Il CPAaBHEHUS, OKPYTJICHUs U BBIYUCICHUN; N300paxaTh JCHCTBUTEIbHBIC
YHCJIa TOYKaMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHYECKOrO KBAJIPATHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONb3YS NPH HEOOXOJUMOCTH KaJIbKYJSTOP; BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIUX KBaJgpaTHble KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh 3anucy OONBIIMX W MaJIbIX YHUCEN C TMOMOUIBIO JI€CSITHYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue evipasriceHus

[IpuMeHATh TOHSTHE CTENEHM C UEeJIbIM IO0Ka3aTeleM, BBINOIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTETIEHH C LEIbIM MOKA3aTENIEM.

BbINONMHATE TOXKIECTBEHHBIE MPE0Opa3OBaHusl pallMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI ACHCTBUM HaJl MHOTOWICHAMHU U alreOpanuyecKUMHU JPOOsIMH.

PacxitanpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOXKUTEIIHU.

[TpumensTh MpeoOpa3oBaHUsl BBIPAKEHUI AJI pEIICHUs Pa3IMYHbIX 3ajad
13 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIBHON IPAKTUKH.

Ypasnenus u nepagencmea

PemaTe nuHeiHbIE, KBapaTHbIE YPaBHEHUS W PAIlMOHAJIbHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTE NPOCTEUIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyueCcKUX Mpe/ICTaBIEeHU (YCTaHABIMBATh, UMEET
JIM YpaBHEHHE UJTM CUCTEMA YPABHEHUI pEIIeHUs], €CIId UMEET, TO CKOJIBKO, U TIp.).

45



[TepexoauTh OT clIOBeCHOM (OPMYJIMPOBKH 3ajadu K €€ anreOpandyecKou
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLCHKU,

pelIaTh JTMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CUCTEMBI; JaBaTh
rpaUYecKyr0 HWJUTIOCTPAIIMI0 MHOXKECTBA PEIICHWN HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

Dynukyuu

[ToHuMaTh ¥ KCMONB30BaTh (PYHKIIMOHAIbHBIC TOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYECHUS); OMpPENesATh 3HaueHUWE (PYHKIUU MO 3HAYEHUIO
apryMeHTa; ONpeessTh CBOMCTBA GYHKIUU 110 €€ TpaduKy.

Crpouth rpaduku dIeMEHTapHBIX GYHKIMMA BUAA Y = X, y = X, y = Vx,
y=|X|; onricbIBaThH CBOMCTBA YNCIIOBOM (QYHKIMHU TI0 €€ rpaduKy.

9 kiace

Yucna u eviuucnenusn

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breinmonuate apudmernyeckue JIEUCTBUS C PalMOHAIBHBIMU UYWCIIAMU,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPHUEMBI, BBINOJHITH BBIYHACICHUSA C
MppalroOHaIbHBIMU YUCIIAMH.

Haxonute 3HaueHus cCreneHed C LEIbIMHA IIOKA3aTesIMU U KOPHEW;
BBIUNCIISITH 3HAYEHHUS YUCIIOBBIX BBIPAKECHUN.

OKpyIJisiTh I€MCTBUTENIbHBIE YHCIA, BBIMOJHATh MNPHUKUIKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenua u nepasencmea

Pemate nuHElHBIE W KBAJpATHBIE YPABHEHHUS, YPAaBHEHUSI, CBOJISIIUECT K
HUM, IPOCTEHIIIHE TPOOHO-PAIIMOHATIFHBIE YPABHEHUSI.

Pematp cucreMbl AByX JIMHEHMHBIX YPABHEHUW C ABYMsI MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauM anreOpauvdecKuM CHOCOOOM €  TOMOIIBIO
COCTAaBJICHUS YPABHEHUS UJIM CUCTEMBI JBYX YPABHEHUU C IBYMSI IIEPEMEHHBIMMU.

[IpoBoauTh MpOCTENIINE UCCIIEIOBAHUS YPABHEHNN U CUCTEM YPaBHEHUM, B
TOM YHUCJI€ C MPUMEHEHHEM IpapUUEeCKUX MPEACTaBICHUN (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WK CUCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHeiHbIE HEPABEHCTBA, KBaAPATHBIC HEPABEHCTBA, HM300pa)kaTh
pPEILICHUE HEPABECHCTB HA YMCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl JTMHEHMHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO; H300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM NMPSMOM, 3alMChIBATH PEIIEHNE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3JIMYHBIX 33/1a4.

Dyukyuu

Pacno3naBath (pyHKIIMY M3yUeHHBIX BUJIOB. [I0Ka3pIBaTh CXeMaTHUECKU
pAacIoJIOKEHUE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB QyHKIMIA Buaa: y = KX,y

= kx + by = ax®,y = a®,y = Vx, y=|x| B 3aBucHMOCTH OT 3HAYCHHI
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KO2(P(pUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (YYHKITUH.

Crtpouth U M300paxaTb CXEeMATUYECKU TpapUKu KBAIPATUIHBIX (DYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIIUH O UX Tpadukam.

Pacnio3HaBaTh KBagpaTHUHyIO (QYHKIHUIO 1O (popmysie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIMNA U3 peaTbHOMN KU3HU, PUZUKHU, TEOMETPUH.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacrio3naBaTe apuMeTHYECKyl0 M TEOMETPUYECKYIO MPOTPECCUU TMPH
Pa3HbIX CIOCO0AX 3a/IaHuUs.

BoInonHAT,  BBIYMCIIEHUS C HKCIOJIb30BaHHEM ¢GopMyl N-TO  djieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakaTh YjieHbl MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPJIUHATHOMN
IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJIEAOBATEILHOCTSIMU, B TOM
YHUCJIE 33/1a4u U3 PEAIbHOM JKM3HU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBHIX
TEXHOJIOTHH).

10 kace

Yucna u eviuucienus

BreinonHaTh, codeTas yCTHbIE W MUCHMEHHBIE TPHUEMBI, apu(METHUYECKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIIaAMHU.

HaxoauTh 3HaueHMs YHCIOBBIX BBIPAYXKEHUM; MPUMEHSITH Pa3HOOOpa3HbIC
CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYEHUN JPOOHBIX BBIPAXKECHHM, COIEpKAIINX
OOBIKHOBEHHBIE U JIECSITHYHBIE APOOH.

[lepexon ot ogHOM (HOPMBI 3aITUCH YUCEI K ApYTroi (TpeoOpa3oBbIBaHKE
JECATUYHOM TPOOH B OOBIKHOBEHHYIO, 0OBIKHOBEHHOM B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOB).

OKpyrJsTh Yncna.

[IpumeHATh TOHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS; HAXOIUTh
KBa/IpaTHbIE KOPHU, UCIIOJIB3Ys] MPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBIMOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPKAIIUX KBAJpPATHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEMN.

BbINONHATH IEUCTBUSA CO CTENEHIMU C HATYPAIbHBIMU NTOKA3aTEISIMH.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/a4M, CBSA3aHHBIE C OTHOILICHHEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU; HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3aa4 C YYETOM OrPAHMYEHHH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Ypasnenus u nepasencmea

Pemate nvHElHbIE ypaBHEHUs C OJHOM MEPEMEHHOM, NMPUMEHSS IPaABUIIA
Mepexo/ia OT UCXOIHOTO YPABHEHUS K PABHOCUIIBHOMY €My

Pemars cucremsl IByX JIMHEMHBIX YpPaBHEHHUW C IBYMs IIEPEMEHHBIMH, B
TOM 4HuCIie TpahUIecKH.

Pemiats kBajipaTHbIC YpaBHEHUSI M PALIMOHAIBHBIC YPABHEHUS, CBOJISIIINECS
K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS ITIEPEMEHHBIMHU.

[IpuMeHsTh CBOMCTBA YMCJIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OICHKH;
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBaTh
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rpadUyecKyr0 WIIOCTPALMI0 MHOXECTBA pPEIICHUH HEPaBEHCTBA, CUCTEMBbI
HEPABEHCTB.

Dynkyuu

Pacrio3naBate yHKIMU M3y4eHHBIX BUAOB. [loKa3pIBaTh cxemMaTHueCKU
pacmojoXeHne Ha KOOPJMHATHOM TIOCKOCTH IpadukoB QyHKIWH BUAA:

y=kx,y=kx+b y=ax’ +bx+cy=a’y=a’y =vx Y=L B
3aBHCHMOCTH OT 3HaU€HUH KO3(PPHUIIMEHTOB; OMMUCHIBATH CBOMCTBA (DYHKIIHIA.

Apugmemuueckas u ceomempuueckan npozpeccuu

BoImonHAT,  BBIYMCIEHUS C HKCIOJIb30BaHHEM GopMyl N-TO  dieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTrPeCcCHii, CyMMBI MIEPBHIX N UJICHOB.

N300paxaTh 4Yj€HBl MOCIEAOBATEIIBHOCTH TOYKAMU HA KOOPJIWHATHOMN
IUIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YUCIIOBBIMHU IIOCJIEI0BATEIBHOCTSIMHU, B TOM
quclie 337a4d U3 peaibHON JKU3HU (C MCIIOJIb30BAHUEM KaJIBKYJISTOPa, HU(PPOBBIX
TEXHOJIOTHH).
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TeMmaTnueckoe nJiaHMpoBaHue yuebHoro kypca (no rogam obyueHms)

7 kaacc (He menee 102 4)

Ha3Banue
pasaeina (TemMbl)
(4HCI10 YacoB)

OcHoBHoOe coep kaHue

OcHOBHbBIE BHUABbI JCATCJIBbHOCTH oﬁyqaloumxca

Yuciaa u
BBLIYMCJICHH .

PannonajanHbI
€ Ynciaa

(25 u)

[lonsiTue pPaLMOHAIILHOIO

quCIIa. Apudmernueckue
NeiicTBUS ¢ paloOHAIbHBIMU
YMCITaMH. CpaBHenue,
YIOpSAOYNBAHUE

palOHAJIbHbIX YU CCII.

CreneHb € HaTypalbHBIM

IIOKa3aTCJICM.

Perenrie OCHOBHBIX 3aj1a4 Ha

npoou, MIPOIICHTEI u3
peaIbHOM MPAKTUKH.
[Ipu3Haku JEITMMOCTH,

Pa3JIOKEHUST Ha MHOXKHUTEIH
HAaTypaJbHbIX YUCEI.

PeannHbie 3aBHCHUMOCTH.
[Ipsimas u oOpartHas
[IPONIOPLIMOHATIBHOCTH

CucTeMaTH3HPOBATH U 000raIaTh 3HAHUSI 00 OOBIKHOBEHHBIX U JACCATUYHBIX IPOOSX.

CpaBHUBATHL M YNOPS/AOYMBATH [po0HM, mpeoOpa3oBbiBas MpPU HEOOXOAUMOCTH
NecSITHYHBIC APOOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTU B

0ECKOHEUHYIO IECATUUHYIO JPOOb.

I[IpuMeHsITH pa3HooOpa3Hbie COCOObI U NMPUEMBI BbIYMCJIEHHUSI 3HAYEHUI IPOOHBIX
BBIpa)KeHHﬁ, COZCpIKaIInX OOBIKHOBEHHBIE U JCCATUYHBIC [IpO6I/II 3aMCHATL IIpU
HEOOXOIMMOCTH JECSITHYHYIO JIPOOb OOBIKHOBEHHOW W OOBIKHOBCHHYIO JCCSATUYHOM,
dbopwme, yao0HOM ISt
MpeoOPa3OBhIBATEH IPOOHBIC BRIPAKCHUS HA YMHOXCHHE U JISJICHUE IECATUYHBIX ApoOei

[IPUBOJUTH  BBIPAXKECHUE K Hauboee BBIYMCIICHUI,

K JICUCTBUSM C ICJIBIMHM YHCIIAMH.

[IpuBoANTH YKMcI0BbIe U OyKBEHHbIE IPUMeEPbI CTEIICH! C HaTypaJbHbIM IIOKa3aTeNeM,
O0O0BSICHAS 3HAUEHUS OCHOBAHMs CTENEHUW M IOKAa3aTels CTENEHH, HAaXOAUTh 3HAYCHMS
creneneii Bua @ (2 — M060€ PalMOHATBLHOE YHMCIIO0, N — HATYpalbHOE YUCIIO).

[loHMMATH CMBICIT 3aITUCH OOJIBIIIUX YHCEN C TTIOMOIIBIO JCCITUYHBIX APOOCH U cTerneHen
yricna 10, npuMeHSITh UX B PEabHBIX CUTYaIUIX.

HpI/IMeHﬂTb MPU3HAKH ACTITUMOCTH, PA3JIOKCHHA HAa MHOXKUTCIIM HATYPAJIbHBIX YHUCCII.

PemiaTh 3a1a4u Ha 4acTH, MPOLIEHTHI, IPONOPIMHU, HA HAXOKJAEHHE APoOH (TIPOLIeHTa) OT
BETMYMHBI U BEJIMYMHBI 1O €€ Jpobu (MpoleHTty), ApoOu (mpoleHTa), KOTOPBIH

COCTaBJISIET OJIHA BeJMUKHA OT apyroil. [IpuBoauTh, pa3dupaTh, OLleHUBATH Pa3IHMUHbIE
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pELICHU, 3alIUCU PEILICHUI TEKCTOBBIX 3aa4.

PacniozHaBaTh U 00BSAICHATH, ONUPASICh HA ONPEAEICHUS, IPSAMO IIPOIOPLUOHAIBHBIE U
00paTHO MPONOPIHMOHAIbHBIE 3aBUCUMOCTH MEX]ly BEIUYMHAMU; NPUBOJAUTH NMPHMeEPbI
ATUX 3aBUCUMOCTEH U3 peaslbHOro MUpa, U3 APYrux y4eOHbIX MPEeIMETOB.

PemiaTth MPakTUKO-OPHEHTUPOBAHHBIE 33aa4d Ha JpOOH, TPOIEHTHI, MPSIMYID |
00paTHYIO MPOMOPLHUOHATIEHOCTH, TPOIOPIIUU

Auredpanyeckun
€ BbIpaxKeHHusl

(27 v)

bykBeHHBIE BBIPAXKECHMUSL.
Ilepemennble.  Jlomyctumeie
3HAYCHUS MEPEMEHHBIX.
DopmyJIbL.

[IpeoOpa3zoBanne OyKBEHHBIX
BBIPXKEHU,
CKOOOK u

PacKphITHE
[IPHUBEICHHE
[HOAOOHBIX CJIaracMbIX.

CBoiicTBa CTCIICHU C

HATYpaJbHbIM ITOKAa3aTCJICM.

MHOTO4JIEHBI. Crnoxenue,
BBIYMTAHUE, YMHOKEHUE
MHOTOYJICHOB. DopmyIIbl
COKpAILlEHHOIO  YMHOXEHHSL.

PasioxxeHre MHOTOYJIEHOB Ha
MHOXHNTCIIN

Ogaagers anreOpandyeckoil TEpPMUHOJIOTUEN U CUMBOJIMKON, MPUMEHSTH €€ B IIpoLiecce
OCBOEHUS yueOHOro MaTepuara.

Haxoauth 3HaueHus OyKBEHHBIX BBIPQKEHHM TMpU 3aJaHHBIX 3HAYEHUAX OYKB;
BBITIOJIHSITH BBIUMCIICHUS 110 (hOpMYyIIam.

BbInoHATH Hp606pa3OBaHI/I${ OeJI0oro BbIPpaAXCHHUA B MHOI'OYICH IMIPUBCACHHUCM

MOTIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATH YMHOKEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOIOWIEHAa Ha MHOIOYJIEH,
NpUMeHSITh (OPMYIIBI KBaJIpaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcyuiecTBAATH Pa3I0KEHNE MHOTOWICHOB HA MHOKHUTENH MyTEM BBIHECEHUS 32 CKOOKHU
oO11ero (hopmyIibI bopmyn

COKPAILLIEHHOTO YMHOXEHHS.

MHOXUTEIIA, MMPHUMCHCHUA pasHoCTU KBaapaToB,

HpI/IMeHHTB npe06pasoBaHHe MHOT'OYJICHOB [JIsI PCHICHUSA PAa3JIMYHBIX 3ada4 U3
MAaTEMAaTUKH, CMCKHBIX MIPEIMETOB, U3 peanLHoﬁ IMPAKTHUKH.

3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKHU
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YpaBHeHus

1 HEPABEHCTBA
(20 u)

YpaBHEHHE, IpaBuia
npeoOpa3oBaHusl ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JIuneiliHoe  ypaBHEHHE c
OJHON NEPEMEHHOM, pelIeHre
JTMHEMHBIX YpaBHEHHUI.
Pemenne 3ama4 ¢ IOMOILIBIO

YpaBHEHUM.

JluneliHoe  ypaBHeHHE  C

JABYMSA TICPEMCHHBIMU MU CI'O

rpapuk.  Cucrema  JIBYX
JIMHEHNHBIX  yYpaBHEHMM ¢
TIBYMSI [IEPEMEHHBIMH.

Pemenue cucrem ypaBHeHI/Iﬁ
crocooom OACTAHOBKHM H
CII0COOOM CI0KEHHUS

PemiaTe nMHENHHOE YpaBHEHHE C OJTHOM IIEPEMEHHOM, MPUMEHsAA NpaBuJia nepexoja or
MCXO/IHOTO YpaBHEHHMs K pPaBHOCHIbHOMY eMmy Oosiee mpocroro Buja. IIpoBepsiTs,
SBJIICTCS JI KOHKPETHOE YHMCIIO KOPHEM YPaBHEHHS.

I[Hoa0upars nmpuMepsbl Map YKCEs, SBISIIONIUXCS PEHICHUEM JIMHEMHOTO YpaBHEHUS C
nBymMsi TniepeMeHHbIMU. CTpPOMTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOTrOo
YpaBHEHUS C JABYMS I[IE€PEMEHHBIMH; TOJb3YSICh TpaduKOM, NPUBOAUTH MPUMeEPHI
pEIICHUS] YPaBHECHHUSI.

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

CocTaBisgTh H pematb YpaBHCHUC WM CUCTEMY ypaBHeHPIfI o YycCJOBUIO 3aJadvu,
HHTCPIIPCTUPOBATHL B COOTBCTCTBHU C KOHTCKCTOM 3a/1a4u HOJ'Iy‘IGHHBIfI pe3yibTar

KoopauHars! u
rpaguxu.

Koopaunara TOYKH Ha

IPSIMO. Yucnossie

MpOMEXYTKH. Paccrosinne

MN300paxkarh Ha KOOpAMHATHONW MpPSMOM TOYKH, COOTBETCTBYIOIIUE

KOOpJuHaTaM, JIyul, OTPEC3KH, UHTCPBAJIbI; 3alIMChIBATh UX Ha anre6pa1/1quK0M SA3BIKE.

3aJaHHBIM
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DOyukuuu (24 v)

MEKTY JBYMSI TOYKaMU

KOOPJMHATHOM MPSIMOIA.

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

UteHue rpaduKoB peaabHBIX
3aBHCUMOCTEN.

[lonsatue ¢ynkuun. [padpux

GbyHKIIH. CBolicTBa
(GyHKIHH. Jluneitnas
GbyHKIHSA. [Toctpoenue

rpadyka TUHEHHON (QYHKIUH.
['paduk byukiwmu y = [X|.

OTMe4aTh B KOOPAMHATHON IMJIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPJIUHATAM; CTPOUTH
rpadMKy HECIIOKHBIX 3aBUCHUMOCTEH, 3alaHHBIX (OpMyJIaMH, B TOM YHUCIIE C MOMOIIBIO
U(PPOBBIX J1TA0OPATOPHIA.

[IpumeHsiTh, M3y4YaTh NpPeHMMYIIeCTBA, HHTEPNPETHPOBATH TIpaduyeckuii crnocod
[Ipe/ICTaBJICHMS U aHAIN3a Pa3HOOOPa3HON KU3HEHHOU HH(OpMaLIUK.

OcBauBaTh noHATHE QYHKIMH, OBJIaeBaTh PYHKIIMOHATHHONW TEPMUHOIOTHEH.

Pacno3naBath jnHeliHy0 QyHKIUIO Y = KX + b, onucbIBaTh €€ cBoiicTBa B 3aBUCMMOCTH
oT 3HaueHuit Koadduirento K u b.

Crpourth rpadukm ymHelHOW (yHKUIUH, QyHKIHUY = [X|.

Hcnoab3oBath Hu(pPoOBbIe pecypebl ISl MOCTPOCHUS rpa@uKoB GYHKIMN U U3ydeHUS
X CBOMCTB. [IpHBOIUTH MpUMEPHI JTUHEHHBIX 3aBUCUMOCTEH B pealbHBIX Ipoleccax U
SIBIICHUSTX

IToBTOpEHUE N
00oomenue (6 1)

[loBTOpEeHME OCHOBHBIX
[MOHSATUHA U METOJIOB Kypca 7

Kacca, 0000IIeHHEe 3HAHUH

BbiOuparb, NPUMEHSTh OLEHHMBATH CIOCOOLI
peoOpa3oBaHUi BBIPAKEHUH, PEIIEHUs] ypaBHEHUH.

CpaBHCHUSA YHUCCI, BBIHHCHGHHﬁ,

OcCylecTBAATh CAMOKOHTPOJIb BBIITOIHIEMBIX JIEHCTBUM U CAMOIIPOBEPKY PE3YJIbTATA
BBIUMCIICHUH, TpeoOpa3oBaHuil, TOCTPOCHUH.

Pemiath 3aa4u U3 peaIbHON KU3HY, NPUMEHATh MaTeMAaTHYeCKUe 3HAHUSA UL
penieHus 3a1a4d U3 Apyrux NpeIMeToB.

PemaTth TEKCTOBbIE 3ajla4i, CpAaBHUBATDb, Bl)lﬁl/lpaTl) Cnocoobl peuicHuAd 3a1a4un
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8 kiacc (He meHee 102 u)

HasBanmue
pa3neJa (TeMbl)

Kypca (4ucjio

OcHOBHOe coJiepKaHue

OcHOBHbBIE BBl 1€ATEJIBHOCTH 00Yy4aromuxcs

4acoB)
Uucia n |Ksagparueii  kopes 13 (@OpMYJIMPOBATH ONpele/ieHHe KBAJPAaTHOrO KOPHS M3 YMCIA, apu(pMETHYECKOrO
BbIYUCJIECHHS. qrcia. [onsitue 00 |[KBaJpPaTHOTO KOPHS.
KBaaparubie UpPALMOHAILHOM quce.
IIpUMEHSITH OIEPALUIO U3BICUEHHS KBAIPATHOTO KOPHS M3 YHCIIA, HCIOJb3Ysl IPH
KOpPHH JlecATUUHBIE  NPUOIMKEHUS
HEOOXOUMOCTH KAJIBKYJIATOP.
(15 MppaLMOHAIbHEIX qucen.
q .
JlericTBUTEIbHBIC UCIA. | OnenuBaTh KBaApaTHBIE KOPHU LEIBIMU YUCIAMHE M IECITUYHBIMU IPOOSMU.

CpaBHeHHE JEHCTBUTEIHHBIX
qrcel. Apudmernaeckuit

KBaJPAaTHBIN KOPEHb.

YpaBHEeHUE BHIA ¥ = a
CaolicTBa
KBaJIPaTHBIX
[IpeoOpa3oBanue
BBIPAKCHMUI,

apu(pMeTHYECKUX
KOpHEH.
YHUCIIOBBIX
cozepKalmx
KBaJPAaTHbIC KOPHU

CpaBHUBATB U YHOPS/A0YMBAThH PALlMOHAIILHBIE U UPPALlMOHAIbHBIC YHCIIA, 3alICAHHbIE
C IIOMOIIBIO KBAIPaTHBIX KOPHEH.

Hceen0BaTh ypaBHeHHe X- = @, HAXOIUTH TOYHBIE U PHOMKEHHBIE KOPHH rIpH @ > 0.

HUccaenoBarh cBOMCTBA KBaApPATHBIX KOpHCfI, IMPOBOJSI YHUCJIIOBBIC SKCIICPUMCHTHI C
HCIIOJIb3OBAHUCM KAJILKYJIATOPA (KOMHBI—OTepa).

Jloka3bIBaTh CBOMCTBA apu(pMETUYECKUX KBAJPAaTHBIX KOPHEH; MPUMEHATh UX IS
peoOpa3oBaHus BbIPAKEHHIH.

BbinoyHATL npeo0pa3oBaHWsl BBIPAKEHUM, COJEpKaIIMX

BBIpa)KaTL MNEPCMCHHBIC U3 TCOMCTPUUCCKUX U (I)I/I3I/I‘-ICCKI/IX (I)OpMyJ'I.

KBaJIpaTHbIE  KOPHHU.

BolunciasTh 3HAYEHUS BBIpa)KeHHﬁ, COACPIKAIINX KBAAPATHBIC KOPHU, UCIIOJIB3YS ITPU
HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
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Hcnmob30BaTh B XOJC pCIICHHUA 3aaa4 3JICMCHTAPHBIC ITPCACTABJICHH A, CBA3aHHBIC C
l'IpI/I6J'II/I}KéHHBIMI/I 3HAYCHUAMU BCIIMYHMH.

3HAKOMHUTBHCS C ucropneifl Pa3sBUTHA MAaTEMATHUKNU

Yucia u | Crenenp c ebiv [@OpMYJIHPOBATH ONPe/iesieHHe CTENEHH C IIENbIM [0Ka3aTeNeM.
BHIYMCIICHMSI. OKa3aTeNEM.
Crenenn IpeacTaBisTh 3aNHMCh OOJBIINX U MAIBIX YKCEN B CTAHIAPTHOM BHJIE.
CrangapTrHas 3allUCh YUCIA.
. — CpaBHMBATH YKCJIA U BEIMYUHBI, 3aIIMCAHHBIE C HCTIOIb30BanueM crenenu 10.
Pasmepbl 00BEKTOB
ToKa3aTeIeM M cnosib30BaTh 3aMCh YKCE B CTAHIAPTHOM BUJE IS BHIPAKEHHS Pa3MEPOB OOBEKTOB,
OKpyKaroiiero  mupa (0T
JIUTETILHOCTH TIPOLIECCOB B OKPYIKAIOIEM MHUPE.
(7 ) OIEMEHTAPHBIX  YACTHI[ [0 [ pot pyzKatott p
KOCMIIECKNX OOBEKTOB), |opMyAMpoOBaTh, 3aNHCHLIBATE B CHMBOJIHYECKOH (oOpMe U HJLIIOCTPHPOBATH
AJTHATCIBRHOCTD MPOUCCCOB B InpymepamMu CBOWCTBA CTEIIEHH C LIENIBIM OKA3aTENIEM.
OKPYKAIOILIEM MHPE.
[IpumeHATH cBOMCTBA CTENEHU AJIs IpeoOpa30BaHUsl BHIPAKEHUH, COJIEPIKALINX CTEIIEHU
CpoiicTBa CTENEHH © LEIBIM | 1jori v okasaTeleMm.
oKasaTesem
BbINOJHATE J€iiCTBUS C YUCIIAMH, 3aITMCAHHBIMK B CTAHAAPTHOM BUJE (YMHOMKEHHE,
JleJIeHne, BO3BEICHHE B CTENEHD)
Aaredpanveckne |KBaaparHbIid TpéxuneH. |[Pacmo3HaBaTh KBaJPATHBINA TPEXUIEH, YCTAHABIMBATE BO3MOKHOCTh €T0 PA3I0OKEHUS HA
BHIPAKEHHSI. PaznoxkeHWe  KBaJpaTHOTO |MHOKHMTEIH.
TpEXUIIEHa HA MHOKHTEIN 5 )
KBaapaTHblii PackaaabIiBaTh HA MHOMKHTENM KBaJPaTHbI TPEXWIEH C HEOTPHIATENbHBIM
TPEXUIIeH NIMCKPUMHUHAHTOM
(59)
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Adaredopandeckn |AnreOpanueckas Ipo0b. (3amMchIBATH AJIreOpanvyecKue BhIPaKEHUsI.
€ BbIpa)KeHMusl. JlonycTumble 3HAYCHUS
Haxoauthb 0651acTh OrpeielieHus palioHaIbHOTO BBIPAKECHHUS.
[EPEMEHHBIX, BXOJSAIIUX B
AJiredpanyecka 6 CCKIIe o
i APOGH QITCOPANCCKUC  BBIPDKCHUS. 'BriyjoiusiTh 4MCIOBBIE NOJACTAHOBKY M BBIYMCIATHL 3HAUYCHUE APOOM, B TOM YHUCIE C
OcHoBHOE CBOHCTBO |16 nommpi0 KATBKYIATOPA.
(15 u) anreOpanyeckon Ipodu. ) )
CoxkparieHue apooei. @opMyJIMPOBATHh OCHOBHOE CBOWCTBO alreOpandeckoi ApoOW W MPUMEHSTHh €ro s
peoOpa3oBaHus Jpooeil.
CroKeHHE, BBIUHMTAHUC,
YMHOXKEHHE M JeleHue |[BBINOJIHATDH JefcTBHs ¢ anreOpanyeckumu npodsamu. [Ipumensats npeobpasoBanus
aﬂre6pal/lquKHX ﬂpoﬁef/j- BI)Ipa)KeHI/H\/JI JUIsL peIICHM 3a1a4.
[IpeoOpa3oBaHue BhIPAKEHUH,
Boipaxath nepemennble u3 Gopmyn (PpU3NUECKHX, TEOMETPHUUECKUX, OMUCHIBAOIINX
coJIeprKalIiX anredpanveckue
OBITOBBIE CUTYAIIHH)
npoou
YpaBHeHust KBanpaTtHoe ypaBHeHHE. |Pacmo3dHaBaTh KBaJIpaTHBIC YPABHCHHUS.
Henonuoe KBaJIpaTHOE 3 .
. . |3amucbiBaTh (OPMYJY KOpPHEH KBaIpaTHOTO aBHCHUS; pelaTh KBaJpaTHbIE
1 HEPABEHCTBA. oy apHenne. PopMyna KopHeit (opmy.ry p b M > P Ap
ABHEHHUSs] — TIOJIHBIC U HETIOJHBIC.
KBaapaTabic KBaJIPATHOTO YpaBHEHHUS. M
YPABHEHHUS . .
Teopema Buera. [IpoBoauTH NMpocTeiilue uccjie0BAHUS KBAJPATHBIX ypaBHEHUH.
(15) Pemenue YpaBHEHUH,

CBOZSIIMXCSL K KBaJPATHBIM.
[Tpocreiimme IpoOHO-
palMOHAIBHBIC YPaBHEHUSL.

Perrenyie TEKCTOBBIX 3a1ad C
ITOMOIIIBIO KBallpaTHBIX

ypaBHEHUN

Pemats ypaBHeHuUsi, CBOASIIMECS K KBaJApPaTHBIM, C MIOMOIIBIO NPeoOpa3oBaHUi 1
3aMEHON ITEPEMEHHOM.

Habnrogats W aHAIM3UPOBATBL CBSI3b  MEXKAY KOpPHAMH U KO3(pPHUIMEHTaMU

KBaJ[paTHOI'O YPAaBHEHUS.

®opmyaupoBatrh TeopeMmy Buera, a Takxke OOpaTHYI TeopeMy, NPUMEHSTh  OTH

TCOPEMBI IJId PCHICHUA 3a/1a4.

Pemiath TeKCTOBBIE 32Ja4d aNTeOpanyecKUM CIIOCOOOM: TMEPEeXOJUTh OT CIIOBECHOM
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(GOPMYIMPOBKH YCIIOBUS 33/1a4M K alreOpandecKoi MoJIenu MyTéM COCTaBIICHUS
YpaBHEHHUS;, peIllaTh COCTABICHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3YIIbTaT.

3HAKOMHTBCSI ¢ UCTOPHEI Pa3BUTHSI alTeOphI

YpaBHeHMsI

U  HepPaBeHCTBA.
CucreMbl

YPaBHEHUi

(13 u)

JInneiinoe

IBYMSI
rpaduK, MpPUMEPHl PEIICHHS

ypaBHEHUE
MIepeMEHHbBIMH,

C
€ro

YpPaBHEHUH B LIEJIBIX YHCIIAX.

Pemenne CUCTEM

JBYX

TMHEHHBIX C

IBYMSI
[IpuMepsl pelIeHHusT CHUCTEM
c

YpaBHEHUI
IIEPEMEHHBIMM.

HEJIMHEHHBbIX YPAaBHEHUU
IBYMsI IIEPEMEHHBIMU.

['padmyeckass MHTEpIpETALIUS

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

Permenrie TEKCTOBBIX 3aJau C
[MOMOIIBIO CUCTEM YPaBHEHUH

Pacno3HaBaTh JIMHEVHBIC YPABHEHUS C IBYMs IEPEMEHHBIMU.
CTpounTh rpaguKy TMHEHHBIX YpaBHEHH, B TOM YHCIIC HCHOJb3YH HM(POBHIE pecypcehl.
PasimmuyaTh napasuiesbHbIE U IIEPECEKAIOIIUECS IPSMBIE 10 UX YPABHEHUSM.

Pemats cuctemel ABYX JIMHEUHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU HOHCTaHOBKOﬁ u
CJIOZKCHHUECM.

Pemiate npocreinie CUCTEMBI, B KOTOPBIX OJHO U3 YPABHEHUMN HE SIBIIACTCS JTUHEHHBIM.

IIpuBoaurs rpaguyeckyro c

[ICPEMCHHBIMU U CUCTCEM ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMHU.

UHTEPNPeTAUMI0 DPELICHUS YypaBHEHUS

JBYMS

PemaTh TeKCTOBBIE 3aa49H aJIFe6paI/I‘ICCKI/IM crocobom
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YpaBHeHusi um |HucinoBble HepaBeHCTBa M uX [(POpPMYJIMPOBATH CBOMCTBAa YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBATh HMX Ha
HepaBeHCTBA. CBOMCTBA. KOOPJAMHATHOU MIPSIMOH, 10KA3BIBATH AJIreOPandeCKH.
Hepasencrsa . .
(12 ) HepaBeHCTBO c onHO# (IIpUMEHsITh CBOWCTBA HEPABCHCTB B XOJIC PEIICHUS 3a]1a4.
[MepEMEHHOM. JIuneiinbie . . .
HEPABCHCTEA . P Pemath uHEHHBIC HevpaBeHCTjsa C OJHOH TEepeMEeHHOH, u300paxkarh pelIcHue
MEpeMEHHOH H HX DEIICHEC. HEPABCHCTBA HA YHCIIOBOU MPSIMOM.
Cucrempl JTMHEHHBIX PeaTh CHCTEMBI THMHEHHBIX HEPABEHCTB, N300paXKaTh PEIICHUE CUCTEMbI HEPABEHCTB HA
HEPABCHCTB c OJIHOH |qyre1oBoit TpsiMOi
[IEPEMECHHON U UX PEIICHHE.
M300pakeHne pemieHus
JTMHEHHOIO0 HEPaBEHCTBA M MX
CHCTEM Ha YUCIIOBOW MPSIMOM
DyHKINH. [lonstue ¢ynkuuu. O6nacts [McmoJib30BaTh (YHKIHOHATHHYIO TEPMHUHOJIOTHIO M CMMBOJIHMKY.
OcHOBHbBIE ONpeAeNieHUs] UM MHOXECTBO [BbIUMCASATh 3HAYeHUs] (QYHKUMHA, 3adaHHBIX QopmynamMu (TIpU HEOOXOIUMOCTHU
3HaueHUH QyHKIuH. CrocoObl [HCIIOIh30BaTh KAIBKYIISATOP); COCTABJSITH TAOIUIIbI 3HAYEHHI () YHKITUH.
[TOHSITHS 3ajaHus (DYHKIHHA.
(5 4) CrtpouTthb 1o Toukam rpapukun GyHKIUH.

['papux  ¢yHkuuu. CBoiicTBa
(GyHKIMH, UX OTOOpaXKeHHe Ha

rpaduke

OnuckiBaTh cBOMCTBA (YHKIIMU Ha OCHOBE €€ rpapuuecKoro npecTaBlIeHuUs.
Hcnoab30BaTh (QYHKIMOHAIBHYIO TEPMUHOJIOTHI0 M CHMBOJIMKY.

HccaenoBath mpuMepbl TpaQUKOB, OTPAKAIOUIMX peajbHbIE MPOLECCHl U SBICHMUS.
IIpuBOAMTHL NPUMeEPBI IPOLIECCOB U SIBICHUN C 3aJaHHBIMH CBOMCTBaMHU.

Hcnonb30BaTh KOMIBIOTEPHBbIE MPOrpaMMbl I IOCTPOEHUS rpapukoB GyHKIUI

1 U3yYECHUS UX CBOMCTB
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DyHKIUH. Urenue u noctpoenngHaxoauTh ¢ MOMOMIbIO rpaduKa QYHKIMY 3HAYEHHE OJHON M3 PaCCMaTPUBAEMBIX
rpagukoB (GyHknui. [IpuMEpLIBENMYNH 110 3HAYEHHIO IPYTOM.
UucaoBbie o
rpauKoB byHKIHH, .
B HECTIOKHBIX CIIy4asx BLIPAKAThL GOPMYJIOH 3aBHCHMOCTD MEXTY BETHIUHAMU.
OTPaKAIOIIUX peabHbIE
GyHKun
©u) [IPOLICCCBI. OnuchIBATH XapaKTep U3MEHEHHs OJIHOW BEIUYMHBI B 3aBUCHMOCTH OT M3MCHECHUSI
q .
Oif.
DyHKuy, omucbiBatommel P
[psAMyro 1 00PATHYIO P, cro3HaBaTh BH/IB H3yUaeMBbIX QyHKIHIL. [I0KA3LIBATE CXeMATHYECKH MONOKEHHE Ha
TIPOLOPLHOHATIBHBIC KOOPIMHATHOM IUTOCKOCTH rpaduKkoB ByHKImiA Biga: Yy =X,y =X,y = X, y =X
3aBUCUMOCTH, MX TIpa(uKH.
umnep6ona. M Cnob30BaTh HKIMOHAJIbHO-TPaUYecKre  NPeACTABJIEHHS IS PEIICHUS U
p
, [MCCIeN0BAHNs YPABHEHMI M CHCTEM ypaBHEHHIA.
['paduk dynkmuun y = X
Oyuxupn y = X4, y = X5, y = [IpuMeHsTh HHGPOBBIE pecypehl Ul HOCTPOCHUS TPAPUKOB (yHKIHIH
X, Yy = |[x|; rpaduueckoe
pelmeHue  ypaBHEHUH u
CHCTEM ypaBHEHUI
IosTopenne  u|[loBTOpEHHUE OCHOBHBIX |BbLIOMPATh, NPHMEHSITH, ONEHHWBATH CHOCOOBI CPAaBHEHHS YKCEN, BBIYUCIICHHH,

o0o6menue (6 1)

MOHSATUI U METOJIOB KypcoB 7
u 8 xiaccoB, 0000IEeHNE
3HAHMI

npeoOpa3oBaHuil BEIPAXKEHUH, peIlIeHUs] ypaBHEHUH.

OcyuiecTBIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX JICHCTBUIM U CAMOIIPOBEPKY pe3yibTaTa
BBIYMCIICHUH, TpeoOpa30BaHuil, MOCTPOSCHUH.

Pemiate 3aga4m M3 peajbHOM KM3HHU, IPUMEHATh MaTEMaTU4YECKUE 3HAHUSA IS
penieHus 3a/1a4 U3 Apyrux npeaIMeToB.

Pemath TeKCTOBbIE 3aJa4M, CPaBHUBATh, BBIGI/IpaTb Cnocoobl peuiCHus 3a1a4un
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9 kiacc (He meHee 102 )

Ha3Banue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHoOe coepsKaHue

OCcHOBHbBIE BHUABbI ACATCJIBbHOCTH oﬁyqaloumxca

4ac0B)
Umucna u PannonanbHble yucina, [Pa3BUBaTh MNpeacTaBJeHHMsl O YHCIaX: OT MHOXECTBAa HATYpalbHBIX YHCEN JI0
BbIYHMCJICHHS. UppanroHaIbHbIC quciia, [MHOXKECTBA JICHCTBUTEIILHBIX YUCEIL.
JleficTBUTE/IbHBIE [KOHEUYHBIE U OECKOHEYHbIE .
O3HAKOMHUTBCSI C BO3MOXKHOCTBHIO TMPEACTABICHHUS JEHCTBUTENBLHOTO YHCIA Kak
qucIa NECATUYHBIE JPOOH.

(ChY)

MHOXECTBO JIEUCTBUTEIBHBIX
NefiCTBUTEIILHBIE
OECKOHEUYHEBIE

YHCell;
ypcjla  Kak
necATUYHbIC apoOu. BzammHO
OJHO3HAYHOE  COOTBETCTBHE
MEXITY MHO>KECTBOM

I[efICTBHTGHBHBIX YHUCEI1 n

MHOXCECTBOM TOYCK

KOOPJIMHATHOW IIPSIMOA.

CpaBHEHHE JICUCTBUTEIBHBIX

qucen, apudmernyeckue

EUCTBHUS C ICUCTBUTEILHBIMU

Y CIIAMH.
[TpubmmxEénHoe 3HAYCHHE
BEJIMYMHBI, TOYHOCTb
NpUOIINKEHNUS.

OCCKOHEYHOM  JECATHYHOW  JIpoOM, NPHUMEHSITh  JICCATHYHBIE  MPUOIMKCHUS

palMOHAJIbHBIX U HPPALMOHAIIBHBIX YHCEI.
HN300paxkaTh 1eiiCTBUTEIbHBIE YUCIIA TOUKAMU KOOPJIMHATHOM IPSIMOM.
3anuchIBaTh, CPABHMBATh M YNOPAA0YHUBATH JCHCTBUTEIbHBIC YHCIIA.
BbInoJHATH, coYeTast yCTHbIE M TMCbMEHHBIE TPUEMBI,
apudmernyeckne AelCTBUSI C PALMOHAIBHBIMU YHCIIAMU;

HAaXoAuThb 3HA4YCHHUA

CTENEHEH C LEIbIMM II0KA3aTeNsIMU M KOpHEH; BBIYHMCIAATH 3HAYCHUS
BBIPAKCHUI.

YHCJIOBBIX

[osyyuTh mnpeacraBjieHHe O 3HAYMMOCTU JACHCTBUTEIBHBIX YHCEN B MPAKTHUYECKOMN
eI TeNbHOCTH YeJIOBEKA.

AHaJII/I3]/lp0BaTI) M J1eJaThb BbIBOAbI O TOYHOCTH HpI/I6J'II/I)KeHI/I$I }IeﬁCTBHTeHLHOFO qucia
IIpHU pCIICHUU 3a/1a4.

OprFJIﬂTI) HGﬁCTBI/ITGJ’ILHBIG 4yucia, BBINMOJHATH NPUKUAKY pE3yJIbTaTa BLIHHCHCHHﬁ,
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Oxkpyrnenue uncen. [Ipukuaka

OLIEHKY 3HAYCHUI YHCIIOBBIX BBIPAXKCHUM.

1 OLEHKa pe3ynbTaToB .
. 3HAKOMMTBCS ¢ HCTOPUEH PAa3BUTHS MATEMATHKHU

BBIYMCIICHU
YpaBHeHus JIuneiinoe ypaBHeHuE. (OcBanBaTh, 3alIOMUHATL M NPHMEHATH rpaduyeckue MeTOAbI MPU PELICHUU

Pemenue YPaBHEHMM, [ypaBHCHUH, HEPABEHCTB U UX CHCTEM.
¢ oaHoH CBOJIALLIMNXCS K TUHECUHBIM.

Pacno3zHaBathb 1iebie U IpOOHBIE ypaBHEHUSI.
IEpEMEHHOM KBangpaTHoe YpaBHEHHE. .
. (PemaTth JiMHeliHbIe M KBaJApaTHbIe YPABHEHUS, YPAaBHEHUS, CBOIALLINECS K HUM,

(14 u) Pemenne YPaBHEHHUI,

CBOJAIIMXCS K KBaJIpaTHBIM.
bukBagpaTHbIE ypaBHEHUS.

[Ipumepsl pelIeHus
ypaBHEHUI TpeTben 51
4eTBEPTOU cTeneHeun

Pa3JI0KCHHUEM Ha MHOKHUTCIIN.

Pemennie  npoOHO-
palMOHAIBHBIX YPAaBHEHUH.

Pemenrie TEKCTOBBIX 3aja4

aJ'Il"e6paI/IquKI/IM METOJ0OM

npocTeiiye ApoOHO-palMOHAIbHBIE YPABHEHUS.

HpezmaraTb BO3MOJKHEIE CIIOCOOBI peIcHusA TCKCTOBBIX 3ajia4, 06cy>1maTb HX U
peliaTb TCKCTOBBIC 3aa4l pa3HbIMU crocodamu.

3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKHU
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OJHOM IIEPEMEHHOM M HX
pELICHHE.

CucreMbl JIUHENHBIX
HEPABEHCTB c OIHOM
[IEPEMEHHOMN U UX PEIICHHE.

KBanpaTHble HEpaBEeHCTBA U

Cucrembl JIuneliHoe  ypaBHEHHE ¢ (OcBauBaTh M NPUMEHATH NPUEMBI PEIICHUS CUCTEMBI JBYX JMHEMHBIX YPaBHEHHI C
YPaBHeHHUit TIBYMsI JByMsI [IEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHMM, B KOTOPBIX OJJHO YPaBHEHHUE
(14 u) MEPEMEHHBIMH U €ro rpaduK. [HE SABISETCS JTUHEHHBIM.
Cucrema aByx  JuHelHbIX [Mcnmonb3oBaTh  (QyHKIMOHAIBHO-TpapUUECKUe NPEACTABICHUS [yl PpelleHusl H
YpaBHEHUN c JIBYMS [MCCIE€AOBAHUSA YPAaBHEHUM U CUCTEM.
[IEPEMEHHBIMU U €€ PELICHHUE. 5
AHATU3HPOBATH TEKCTHI 32124, peliaTh UX aareOpandyecKuM CriocoOoM: Iepexo
Pewienne CUCTEM JBYX P AatL, p p pexoauTe
o OT CIJIOBECHOW (HOPMYIHMPOBKH YCIOBHSA 33Jaydl K aireOpandeckod MOJAeIH MyTEM
YPaBHEHUH, OJHO U3 KOTOPBIX (bopmymup y 8 p A TyTe
. .. [COCTaBJICHHUSI CUCTEMBI aBHEHUIl; pemIaTb COCTaBJIECHH CUCTEM BHEHU;
JIMHENHOE, a Ipyroe — BTOPOH M > P yio Y YPaBHCHHH,
HHTEPIPETUPOBATH PE3YJIbTAT.
CTEIICHMU. pripeTup pesy
3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKU
['paduueckast HHTEpIpETaLHS
CHUCTEMBI ypaBHEHUI c
IBYMsI IIEPEMEHHBIMH.
PemieHne TEKCTOBBIX  3a7ad
anredpandeckuM crocoOoM.
HepaBencTBa HucnoBsle HepaBeHCTBa U UX HuWTaTh, 3anMChIBATh, MOHUMATh, MHTEPIPETHPOBATH HEPABEHCTBA; HCIOJIb30BaTh
16 u) CBOMCTBA. CUMBOJIMKY ¥  TE€PMHHOJOTHIO. BbBINOJHATH  1peoOpa3oBaHUS  HEPABEHCTB,
. MCII0JIb30BaTh Ui MpeoOpa3oBaHUsl CBOMCTBA YHCIOBBIX HepaBeHCTB. Pacmo3HaBaTthb
JI[nHElHbIE HEpaBEHCTBA C

MAHENHbIE W KBaJpaTHbIE HEPABEHCTBA. PemiaThb JIMHEWHBbIE HEPABEHCTBA, CHCTEMBI
MMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOIINX KBaJAPATHOE HEPABEHCTBO, U
pemaTh uX; 00CyKIATh MOJYyYEHHBIE PEIICHHUS.

N300paxarTh pelllecHHE HEPABEHCTBA M CHUCTEMbl HEPABEHCTB HA YHUCIOBOW MPSMOMU,
BANMMCHIBATH PEIICHNE C TTIOMOIIHI0 CHMBOJIOB.

Pemartn KBaAPATHLIC HCPABCHCTBA, UCIIOJIb3Ys rpa(bnquKHe MMPpEaACTaBJICHU.
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UX pelICHHUE.

['paduueckass MHTEpHpETALUs

HCPAaBCHCTB u CHUCTEM
HCPaBCHCTB C JABYMA
IICPEMEHHBIMU

OcBauBaTh U NPUMEHSITh HEPABEHCTBA IIPU PELICHUU PA3IUYHBIX 3a/1ady, B TOM YHCIIE
PAaKTUKO-OPUEHTUPOBAHHBIX

DYyHKIUHA

(16 )

KBanparnunas ¢yHKous, e&
rpadux u CBOIICTBA.
[Tapaboua, KOOPIUHATHI
BEPIIMHBI  Mapadoibl, OCh
CHMMETPUHN napaboJIbL.
CreneHHple  (QYHKIMH  C
HaTypaJbHBIMH MTOKA3aTEISIMH
2 u 3, ux rpadpukn U
CBOMCTBA.

['paduku GbyHKIU:

y=kx,y=k<+b, y=ax’, y=
ax’, y=vx, ¥ =[]

Pacno3HaBaTh BHIBI H3y4aeMbIX (QYHKIUH; W/LIIOCTPHPOBATH CXeMAaTHYECKH,
00BACHATH PACIIONIOKCHIE HA KOOPAMHATHOM MJIOCKOCTH TpadukoB (QYHKIUN BHUIA:

y=k« y=k<+b y=ad y=ad y=/x, y =[x B 3aBucumoctH OT 3HaUCHHWIA
K09()(DUIIMEHTOB; OMKMCHIBATH X CBOWCTBA.

Pacno3naBath kBajpaTHuHyto GyHKIHIO 110 hopmyie. [IpuBoauTh npuMepsbl
KBaJAPAaTUYHBIX 3aBUCUMOCTEHN U3 pealbHOM KU3HU, PUBHKHU, TEOMETPHH.
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YuciaoBbie
MOCJIe0BATE/Ib-
HOCTHU

(15 9)

[lonsarue YHCJIOBOU
[10CJIEOBATEIBHOCTH.

Samanue
[OCJIE0BATEIHHOCTH
peKyppeHTHOU (popmyIion u
dbopMyI0ii N-TO YIeHa.

Apudmernueckas u
reoOMEeTpUYECKasi MPOTPECCHH.
dopmynsl n-ro 4JIeHa
apupMeTHIECKON u
r€OMETPUYECKON MPOrPECCHH,
CYMMBI TIEPBBIX N YWICHOB.

M300paxenue YJICHOB
apupMeTHIECKON u
reOMETPUYECKON Tporpeccuit
TOYKaMH Ha KOOPJIMHATHOM
MJIOCKOCTH.

JInHeHHbBIN u
SKCIOHEHIIMAIBHBIN POCT.

CHoXXHEIE IMPOLCHTHI

Pacno3snaBaTrh apuMETHUYECKYI0 M TEOMETPUYECKYI0 MPOTPECCHH TPU  Pa3HBIX
crioco0ax 3aJaHMusl.

BbINOJHATH BHIYUCICHUS C UCIIONBb30BaHUEM (OpMyI N-TO wieHa apupMeTHYECKOU U
reOMEeTPUYECKOM MPOrpeccuii, CyMMbI MEPBHIX N YJICHOB.

I/IsoﬁpamaTb YJICHBI ITIOCJICA0OBATCIIPHOCTH TOYKaMH Ha KOOp,Z[HHaTHOfl IIJIOCKOCTH.

Pemars 3a1a4u, CBA3aHHBIE C YUCIOBBIMU MTOCIEN0BATEIBHOCTIIMU, B TOM YUCIIE 3aa4H
U3 peasbHOM KU3HU (C UCMIOJIb30BAHUEM KaJbKYIATOPA, TUPPOBBIX TEXHOIOTHA).

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3auu
51 SHAHUH

Uucaa )/ | BbIUHCJIEHUA
(3amuce, CpaBHEHHUE,
TelicTBUS C
MeHCTBUTEIIFHBIMIA  YHCIIAMHU,
YUCIIOBasl MpsiMasi; IPOLIEHTHI,

OHGpHpOBaTL MNOHATUAMMU: MHOXKECTBO, ITIOAMHOXKECTBO, OIICpAIUU HaJl MHOXECTBAMU,
HCII0Jb30BATh rpa(pnqecxoe NpEACTAaBJICHUC MHOXCCTB J[JIsI OIMCAHUA PCAJIbHBIX
[MPOLCCCOB U HBHCHHﬁ, IIpU pCHICHUH 3aa4 U3 APYTrUx y‘-ICGHLIX npeamMeToOB.

AKTyaJII/l3I/Ip0BaTI) TEPMUHOJIOTHI0 U OCHOBHBIC HeﬁCTBHH, CBSI3aHHbIE C YUCJIAMU.
HATYpaJIbHOC YUCJIO, IMPOCTOC U COCTABHOC 4YHCia, ACIIUMOCTDb HATYpPaJIbHBIX YUCCII,
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(18 1)

OTHOILEHUS,
OKpYTJICHHE,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIOCO0OM)

MIPOTIOPITUY;
MPUOIMKEHUE,

apupMETHICCKUM

MPU3HAKK JICJTMMOCTH, I[E€J0€ YHCJIO, MOAYJh YHCIa, OOBIKHOBEHHAs W JECATHYHAsS
poOu, CTaHIApPTHBIN BUJ YHClia, apu(METUIECKUil KBaIpaTHBIM KOPEHbD.

BbInoJHATH AelicTBUS, CPABHUBATH M YNOPSA0YMBATH YUCIIA, [IPEICTABIIAThH YHMCIa Ha
KOOPJIMHATHOM MPSAMOI, OKPYIJIATH YKCIA; BBINOJHATHL TNPUKHAKY W OLIEHKY
pe3ysbTaTa BHIYHCICHUH.

Pemiath TekcToOBbIe 3aga4yu apupMeTHUecKUM crocoOoMm. Pematrh mnpakTuueckue
3a/a4uM, COJeprKallie MPOLEHTHI, OJIHU, YaCTH, BhIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh -
BpeMs - pAacCTOSIHME, IIeHa - KOJHMYECTBO - CTOMMOCTh, OO0BEM paboTBl Bpems -
[IPOU3BOIUTENILHOCTD TPYAA.

Pa3ouparb peanbHble JKU3HEHHBIE cUTyalud, (OpPMYJTHPOBATHL UX Ha S3bIKE
MaTeMaTWK{,  HAXOAUTb  pEUIeHWEe, TPUMEHsISI  MaTeMaTH4YeCKUW  ammapar,
HHTEPIPETHPOBATDH PE3yJbTaT
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AJiredpanyeckue
BBbIPAKeHUSs
(mpeobpazoBanue
areOpanvyecKux BbIPAKEHUM,
NTOIYCTHMBbIE 3HAUECHHUS)

DyHKIUH (moctpoenue,
CBOICTBa M3YYEHHBIX
(b yHKIH; rpadudeckoe

peuieHue YpaBHEHHW U MX
CUCTEM)

Ol'[epI/IpOBaTb NMOHATHAMM. CTCIICHb C ICJIBIM II0Ka3aTelIeM, apI/I(l)MCTI/I‘IeCKI/Iﬁ

KBaI[paTHHﬁ KOpE€Hb, MHOI'OYJICH, anre6pa1/1quKa$1 ,Z[pO6B, TOXKIACCTBO.

BbINOJHATL  OCHOBHBbIE  JleiicTBHSA! pacuéTsl dopmynawm,
peoOpa3oBLIBATh LIEJIbIe, IPOOHO-pAIlMOHATbHBIC BHIPAKEHUS U BHIPAKEHUS C KOPHIMH,

PEAIN30BbIBATE  PA3JIOKCHUC MHOXUTCIIN, B

BBIINIOJIHATDH 10

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

OITyCTUMBIE 3HAUSHHSI IEPEMEHHBIX ISl IPOOHO-PAIIIOHAIBHBIX BBIPAXKCHUN, KOPHEH.
MopeaupoBaTh C IOMOLIbI0 (POPMYJI PeaIbHbIE IPOLIECCHI U SIBICHUS

OnepupoBarh noHsiTusiMu: GyHKuus, rpaduk QyHKUUU, HYTH GYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUsl, YObIBaHUS, HAHMOOJbIIeE U HAUMEHbIIIEE
3HA4YCHUs QYHKIINU.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBONCTBA PYHKIIMIA, CTPOUTDH UX TpapUKU.

OnepupoBatb MOHATUSIMMU: npsMast IPOTNOPIUOHATBHOCTD, oOpaTHast
MPONOPIUOHATBHOCTD, JIMHEHHAas (YHKUOWS, KBaapaTW4Has QyHKOUS, mapadona,
runepOoa.

Hcnonb3oBaTh rpapuku 1Jis ONpPENETICHUs] CBOMCTB, MPOIECCOB U 3aBUCUMOCTEN, JUIsS
pelieHus 3afad U3 JIpYrux y4eOHbIX MPEIMETOB M pPealbHOM KU3HU; MOJEJIHPOBAThH C
MOMOIIBIO TPa(UKOB peaIbHbIE MPOLECCHI U SBICHHUS.

Bripa:xkats (popMy1amMH 3aBUCUMOCTH MEK]1y BEIMYNHAMHA
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10 knacc (ne menee 102 yv)

Ha3Banue
pasaesia (TeMbl)

Kypca (4ucjio

OcHoBHOe coepxaHue

OcHOBHbBIE BHUABbI ACATCJIBbHOCTH oﬁyqaloumxca

4ac0B)
Yuciaa u JelicTBue C panyoHaJbHBIMU [YTUIYOJSATh TPEJICTABICHUE O YHUCJIE M YHUCIOBBIX CHCTEMax OT HATypaJbHBIX 10
BLIYMCJICHUS. YUCIIaMH, HPPAUMOHAIBHBIMU |AE€HCTBUTEIBHBIX YHCEN; O POJIM BEIYMCICHUN B YEJIOBEUECKON MTPAKTUKE.
JlelicTBUTEJIbHBIE | YACIIAMU, KOHEYHBIMU U .
— 3anuchIBaTh U BHITIOIHATD ICUCTBUS C YMCIAMU B CTAHJAPTHOM BHJIE.

(Ch))

OCCKOHECYHBIMHU JICCATUIHBIMU
TPOOSMH B
BBIUUCIICHUS

rporiecce
3HAYCHUMN
anreOpanvecKux BBIPAKCHUIN
1 PEIICHUH TeKCTOBBIX 3ajaY.

3anuch yucaa B CTaHAAPTHOM
BUJIe, NEUCTBHS C 4YHCIaMH,
3allMCaHHbIMU B CTaHIAPTHOM
BUJIE.

[IpumeHeHne CpaBHEHUSA
JNEUCTBUTEIBHBIX YHCEN JUIA
ONPEIEICHUU PACIIOJIOKECHUS

TOYEK Ha YHCIOBOW NPSIMOH

npu T€OMETPUYECKOM
UHTEpPIIpETaluu pelIeHus
HCPaBCHCTB n CHUCTEM
HEPaBEHCTB.

BpraH(aTb 4qucCijla B 3KBHBAJICHTHBIX Q)OpMaX, BBI6I/Ipaﬂ Hauboee noAXOoJsIyr0 B
3aBUCHMMOCTH OT KOHerTHOﬁ CUTyalllu.

HPEHCTaBJIﬂTB JEUCTBUTEIILHBIC 4YMCIIa Kak OeCKOHEUHbIE JCCATUYHBIC I[pO6I/I,
MNPUMEHATD JICCATUYHBIC HpI/I6J'II/I)KeHI/I$[ palOHAJIbHBIX U HPPALIUOHAJIBbHBIX YU CCII.

MN300paxkarh 1elicTBUTENbHBIE YNCIIA TOUKAMU KOOPAUHATHOM MPSAMOIA.

Hcnoab3oBaTh MNOHATHS U YMCHHA, CBA3aHHBIC C HNPONOPHHOHAIBHOCTHIO BCJIWYHH,
MMPOLCHTAMHU B XOA€ PCHICHUSA MATCMATHUYCCKUX 3aa4d U 3aJja4d U3 CMCKHBIX IMPEAMCTOB,
BBIITOJIHATD HCCJIOKHBIC TPAKTUYICCKHUEC PACUCTHI.

BbInoJHATHL, coueTass YCTHbIE M NMUCbMEHHBbIE NMPUEMBI, apupMeTHUYECKHe ACHCTBUS C
palMOHAIBHBIMY YHCIAMU; HAXOAUTh 3HAUYCHMs CTEIEHEH C LEIbIMM IOKa3aTelIMH U
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHU.

AHAJM3UPOBATH M /1€JIaTh BBIBOJbI O TOYHOCTH MPUOIMKEHUS IEHCTBUTENILHOTO YKCIia
[pU pEeIICHNH 3a]1a4.

Hcnonb3oBaTh MpUEMBI, PallMOHAIM3UPYIOIINE BBIYMCIEHUS, MPUOOPECTH TNPHUBBIUKY
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[IpubnnxEéHHOE BBIYMCIECHUE
3HAYCHUN  MPPaLMOHAIBHBIX
qucell, TOYHOCTb
MPUOJIIKEHUS.

Pemienne TEKCTOBBIX 3a7ad C
MIPUMEHEHUEM OKpYTJICHUS
4yucesl, MNPHUKUJIKA M OIEHKa
pPEe3yJIbTaTOB BBIYUCIICHUU.

KOHTPOJIMPOBATH BBIYMCIICHHS, BBIOMPAs IOAXOIAIIUHN ISl CUTYaIlMU CIOCO0.

YpaBHeHus1
¢ OHOM
nepeMeHHOH

(18 u)

[IpuMeHeHne JIMHENHBIX
YpPAaBHEHUH, CBOJALIUXCI K
JIMHENHBIM, KBaJPaTHBIX
YPAaBHEHUN IIpM  pPELICHUU
3ajjay Ha COBMECTHYIO paboTy,
JBIKCHUIO 110 JIOpOTre€ M IIO
peKe, 3aJad  Ha  CIOXKHBIC
[IPOLICHTBHI.

Pemenne YpaBHEHU,
CBOIALIMXCA K KBaJpPaTHBIM.
bukBapaTHbIE ypaBHEHUS.

YpaBHEHUS TpeThen U
4eTBEPTOU CTEIIECHEM,
pa3JIoKEHUE HA MHOKUATEIH.

Pemenne  apoOHO-
palMOHAIBHBIX YPABHEHUH.

PemaTh nuHeliHbIE U KBaipaTHbIE YPABHEHUS, yPAaBHEHUS, CBOJAIINECS K HUM,
npocTeime ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

[IpencTaBasATh CBSA3b MEXKY aHATUTHYCCKON 3aMChI0 YPABHEHHSI U €T0 rpaduiecKoi
WHTEpIpEeTALUEH.

Baaners pa3nnuHbIMU CLIOCOOAMU PEIICHUS TEKCTOBBIX
3a[a4, IPUMEHSS U1 UX PEIICHUs] ypaBHEHUS, HEPaBEHCTBA, CUCTEMbl YPaBHEHU.

3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKHU
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Cucrembl Cucrema 1ByX JMHEWHbIX | Baagers, mnpuémamu pelieHUs CHCTEMbl JBYX JIMHEHHBIX YPaBHEHUHW C JABYMs
ypaBHeHMii ypaBHEHUH c JBYMs [IEPEMEHHBIMU U CHCTEMBI JABYX YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBIAETCS
g [EePEMEHHBIMU U €€ pEeLICHME. TMHEHHBIM
18 4
(18 ) VccnenoBanue pa3IUYHbIX -
. CI0JIb30BaTh KIMOHAJBHO-Tpapuyeckre TpEeACTABICHUS [UIA PpPelleHdusl Mo
¢bu3nyeckux  SABJICHUHN c ymicu . pag pedl a P
. HCCJIe/IOBAHMS YPABHEHUH U CHCTEM.
PUMEHEHUEM JMHEHHBIX
YPaBHCHIN C BYMA [puMeHsSITh YpaBHCHUE KaK BAKHEHIIYI0 MAaTeMAaTHYECKYI0 MOJENb JUIs OIHCAHUS U
U3ydeHHs  Pa3sHOOOpa3HbIX  pPEalbHbIX  CHUTyalui elaTh TEKCTOBbIE  3ajjau
[ePEMCHHBIMH  HX IPaUKOB. |7 ° p p p yauud, - p A
aIreOpandecKuM METOIO0M.
Pemenue CHUCTEM  JIBYX . .
. IlepexoauTs OT CIIOBECHON (POPMYTUPOBKH YCIOBHUS 331a4M K alreOpandecKon MoJeH
YPaBHEHH, OJTHO U3 KOTOPBIX - B 3
. .. [MyTEM COCTaBJIECHUS CUCTEMbl YPAaBHEHUH; pellaTh COCTABIEHHYIO CUCTEMY YPaBHEHUH.
TMHEWHOE, a IPyroe — BTOPOU
CTCICHH. VICnonb30BaHUE 3y akomuThes ¢ MCTOPHel Pa3BUTHS MATEMATHKH
rpadu4ecKoil MHTEepIpeTauu
CHUCTEMBI YpaBHEHUN c
NByMsT ~ IEPEMEHHbIMM  JUIf
oIpeieeHus KOJINYECTBA
pelLeHui CHCTEMBI u
pEBApUTENLHOTO  PEIICHUS
TEKCTOBBIX 3a7ad.
Pemienne TEKCTOBBIX — 3a/ad
areOpanyeckuM crnocoOom
HepaBeHcTBa, Cucremsl nuHEeHHBIX ([IpUMEHSITH anmapaT HepaBEeHCTB JUIS PEIICHHUS 33/1a4 U3 PAa3IUNYHBIX pa3/IesioB Kypca
CHCTEMBI HEPaBEHCTB c OJTHOM MaTeMaTHKH.
HEepPaBEHCTB MIEPEMEHHOM 1 MX pElICHHUE. . . .
Hcnoab30BaTh CBOMCTBA (DYHKITMIA TS pEIICHHUS KBAIPATHBIX M JTMHEHHBIX HEPABEHCTB.
(22 9) KBaapaTHbie HEpaBEeHCTBA U UX

BbinoaHATL Tpeodpa3oBaHUsl HEPABEHCTB, MCMOJb30BATh JIJIs peo0pa3oBaHUs
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pelleHueE.

Pemenue JIMHENHBIX

u
KBaJPAaTHBIX  HEPABEHCTB C
MCIIOJIb30BAaHUEM CBOWCTB H
rpauKoB JIMHENHOMN u
KBaJ[paTUYHON GYHKITUH.

['padmyeckas UHTEpIIpeTaLUs

CBOICTBA YUCJIOBBIX HEPABEHCTB. PemiaTh JIMHEHBIE HEPABEHCTBA, CUCTEMBI JINHENHBIX
HEpPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIMX KBAJIpaTHOE HEPABEHCTBO, U PeIlaTh
1X; 00CYKIaTh MTOJYYCHHBIC PEIICHHUS.

[IpencTaBasiTh CBSA3b MEX/y aHATUTUYECKOM 3aMChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
1 uX rpadUuecKOr HHTEPIPETAINCH.

N300paxkaTh perieHue HEPaBEHCTBA M UX CUCTEM Ha YUCJIOBOM MPSMOH, 3allUCHIBATH
pelIeHre ¢ MOMOUIbI0 CUMBOJIOB.

HEPABCHCTB u CHCTEM
HCPABCHCTB ¢ ABYMA |PemiaTh KBaApaTHbIC HEPABEHCTBA, UCIIONb3Ys rpad)MIeCKUe IIPEACTABICHUS.
[ePEMCHHBIMH
[IpuMeHsiTL HEPABEHCTBA MPH PEIICHUH PA3IMUYHBIX 3a/1a4, B TOM YKHCJIC MPAKTHKO-
OpPUCHTUPOBAHHBIX
DyHKIUH VccnenoBanue TuHEeHHOH, (CTPOUTH CXeMaTHYeCKoe H300pakeHne rpa)ukoB pa3inyHbIX (YHKIWH, pacno3HaBaTh
KBaJPaTUYHOM,  KyOWYECKOW [BUIBI MU3ydaeMbIX (YHKIUU 10 (opmynaM, rpadukaM; o0bSICHATH PACIOJIOKECHUE HA
(20) byHKIMH, 00OpaTHOM [KOOPIMHATHOM IIOCKOCTH rpadukoB (yHkuuii Buma: y = Kx, y = kx + b,
MPOTOPIIMHU IO UX (POpMyIIaM ., I T .
y=ax"+bx+c,y=_y=ax,y=ax’,y =JX B  3aBHCHMOCTH OT  3HAYEHHl
u  rpajpuxy. Iloctpoenue .

rpadukoB QpyHKIMA, 00TIaCTh

OITPCACIICHUA KOTOPBIX

OTpaHMYEHHOE  MHOXKECTBO.
['eomeTpuueckoe
npeoOpa3oBaHue rpauKoB
byHKLIN.

['paduku byHKIMI:

y =kx,y =kx + D,

y = axt + bx + ¢

K02 (HUIIMEHTOB; ONMCHIBATh UX CBOICTBA.

Pacno3snaBaTh KBagpaTHUHYIO QYHKIMIO 110 GOpMyJie, BBIAGIATH KBaIpaT ABYWIEHA U3
KBaJJPaTHOT'O TPEXUWIEHA; PaCKJIaIbIBaTh TPEXWIEH Ha MHOXHTENH, €CIIU €CTh KOPHH;
CXeMaTHYECKH H300paxKaTh rpa@uK QYHKIMK y=X" IPHU Pa3IudHbIX I1 U ONUCHIBATH
CBOICTBA; BHIYMCIISATH 3HAUEHHE KOPHS N-0M CTENEHH; YIPOIIATh BHIPAKEHUS CO
CTETIEHSIMH.

[IpuBoANTH NPpUMePBHI KBAPATUUHBIX 3aBUCUMOCTEH U3 peanbHOM KU3HH, PU3UKH,
FEOMETPHH.

Crpouthb u u300paxkaTh cxeMaTHyeck rpaduKi KBaJpaTUYHBIX (YHKIUH, 3aaHHBIX
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y = ax’,y = ax’,
k
y =Vx ,y=
X
['padpuxu byHKIUA B
OINHCAHUH pa3IMYHBIX

MIPOLIECCOB B (PU3UKE.

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

AHATU3MPOBATH M NMPUMEHSITh CBOIMCTBA M3y4eHHBIX (QYHKIMU JJIS UX MMOCTPOCHHUS, B
TOM YHCJIE C IIOMOUIbIO IU(POBBIX PECYPCOB

YucJioBbie
MOCJIeA0BATE -
HOCTH

(159)

Apudmernaeckas u
TeOMETPUYECKasi TPOTPECCHH.
3amaun U3 peajbHOM KU3HU Ha

BBIYVCIICHHE CJIOKHBIX
[IPOLIEHTOB. IIpumeHenune
POrpeccCuii B CMEXKHBIX

Haykax. @opmynsl N-ro ujeHa
apuMeTUIeCcKoi u
TE€OMETPUUECKOW MPOTPECCUH,
CYMMBI ITEPBBIX N YICHOB.

300paxkeHue
aprdMeTHIecKon "
FEOMETPUYECKON  IMPOTpeCccCui
TOYKaMHU Ha KOOPJAMHATHOU

YJICHOB

IIJIOCKOCTH.

JInHeliHbIi u
DKCIIOHEHIUAJIBHBIN POCT.

AHaau3upoBaTh (GopMyay N-TO UWieHa [OCIEAOBATEIbHOCTH WM PEKYPPEHTHYIO
(dbopMyITy H BBIYHCIASATH WICHBI TOCIIEA0BATEILHOCTEH, 3a/IaHHBIX TUMH (POPMYIIaMH.

[IpumeHsiTh CBOMcTBa apudMeTHUYECKOM U TEOMETPUYECKOM TMporpeccuii  ams
HAXO0X/ICHUS HEU3BECTHBIX YJICHOB MOCJIEI0BATEIILHOCTEH.
YcTaHaBJIMBATH 3aKOHOMEPHOCTH B TIOCTPOSHUHM  MOCIEAOBATEIBHOCTH,  €CIIU

BbIIIMCAHbI IICPBLIC HCCKOJILKO e€ YJICHOB.

Pemath 3agauu ¢ uUCHOJb30BaHUMEM (QOpMya N-ro wieHa apudMeTHdeckol u

FeOMCTqueCKOﬁ HpOFpGCCHfI, CYMMBI IIEPBBIX N YJICHOB.
I/I306pamaTb YIJICHBI ITOCJICAOBATCIIbHOCTH TOYKAaMH Ha KOOpI[PIH&THOIZ IIJIOCKOCTH.

PaccmaTpuBarh mnpuMepbl NPOLECCOB W SIBJEHMHA W3  pealbHOM  JKU3HH,
WUTIOCTPUPYIONINE HW3MEHEHHE B apu(PMETUYECKONW MPOTPECCHH, B TEOMETPHUECKOM

[IPOTrPeECCUU; N300paxaTh COOTBETCTBYIOIIUE 3aBUCUMOCTU T'papUUECKy.

PemiaTes 3a1a4u, CBA3aHHBIE C YMCIOBBIMHU MOCIEN0BATEIBHOCTAMH, B TOM YHCIIE 3a/1a4U
W3 peaNbHON XU3HU C HCIOJIb30BAHUEM LHU(POBBIX TEXHOJIOTUN (AJIEKTPOHHBIX TAOJMII,
rpaduueckoro KajabKyasaTopa u T.IL.).

Pemath 3a7auu Ha CJIOXKHBIC MIPOIEHTHI, B TOM YKCIIE 33Jla4d U3 PealbHOM MPaKTUKH (C
MCIIOJIb30BaHUEM KaJIbKyJIATOPA).
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3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MAaTEMaTUKU

[Tpu pazpabotke paboueil mporpaMMbl B TEMATHUYECKOM IUIAHHUPOBAHUHM JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTH
UCIIOJIb30BAaHUSl  DJIEKTPOHHBIX  (IU(PPOBBIX) 00pa30BaATEIbHBIX PECYpPCOB, SBISIOLIMXCS  y4€OHO-METOIUYECKUMHU
MaTepuagamMu (MyJIbTUMEAMMHBIE TPOTPAMMBI, BJCKTPOHHBIE YUYEOHMKHM M 3aJaYHUKH, OJJIEKTPOHHbIE OHUOIMOTEKH,
BUpPTYyaJlbHbIE J1A0OPAaTOPUU, UTPOBBIE NMPOrPaMMBbl, KOJUIEKIMHA LU(POBBIX 00pa30BaATEIbHBIX PECYPCOB), UCIIOJIb3YEMBIMU
s oOydeHus W BocnuTaHus oOydvarommxcsi ¢ HOJIA, npenctaBieHHBIMH B 3JEKTPOHHOM (LMPpPOBOM) BHUAEC U
peanmsyromumMu  quaaktudeckue Bo3MoxkHocTH WKT, conepikaHume KOTOpPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00
00pa30BaHUH.

71



®E/IEPAJIBHAS PABOYASA TIPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPHUSA». 7-10 KJIIACCBI
Lean n3yyeHus yueOHOro Kypca

«MareMaTHky y>Ke 3aT€M YYUThb HaJ0, YTO OHA YM B MOPSIOK MPUBOJUTY, —
IACAJI BEIUMKUN pyCcCKMM ydeHbli Muxann BacuibeBuu JlomonocoB. I B 3TOM
COCTOMT OJIHA M3 JBYX Leleil OO0ydeHHs TeoOMEeTpHH KakK COCTaBHOM 4YacTH
MaTreMaTWKd B IIKOJE. OTOM UEeIM COOTBETCTBYET JOKa3aTejibHas JIMHUS
npenogaBanus reomerpun. Crenys mnpencraBieHHoil [Iporpamme, ¢ ceabpmoro
KJIacca Ha ypoKax I'€OMETpUU OOYyYaroIIHUKCsS YYHUTCS MPOBOJUTH JOKa3aTeIbHbIC
pacCcy X IeHusl, CTPOUTH JIOTMYECKHE YMO3AKIIOUYEHHUs], JOKa3blBaThb HWCTHUHHBIC
YTBEPKIACHUSA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKJICHHS «OT
IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
yrBepkeHus. OOydarouuiics, OBIAACBIIMI HCKYCCTBOM pacCyXaaThb, OyaeT
OPUMEHATH €r0 U B OKpyXxaromen xu3Hu. Kak nucan reomerp u nenaror Mrops
®enoposuu [lapeirvH, «I0IbMH, HOHUMAOIIMMHU, YTO TAKOE JOKA3aTENbCTBO,
TPYZHO U Ja)XXe HEBO3MOXHO MAaHMIYJUpPOBaTh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATENBHOE  3HAYEHUE  M3YYEHHUs TE€OMETPHUM, MPUCYLIEEe HMEHHO
OTEYECTBEHHON MATEMAaTUYECKON IIKOJIE.

Bwmecre ¢ TeM aBTOpBI IPOrpaMMBI IPEIOCTEPETAIOT YUUTENS OT U3JIUILIHETO
dbopmanuzmMa, OCOOCHHO B OTHOIICHUMM Hayajl U OCHOBAaHUN TE€OMETpPUH.
O®paHiy3ckuid maremaTuk JKaH /[beJOHHE 10 3TOMY MTOBOJIY BBICKA3AJICS TaK:
«YTo Kacaercs AENUKATHOW MPOOIEMBbl BBEICHHS «aKCHUOM», TO MHE KaXETCs, YTO
Ha TEPBBIX MOpPAaX HYKHO BoOOIIE u30eraTb MPOU3HOCUTH CaMO 3TO cioBo. C
IPYrof e CTOPOHBI, HE CIEeAYyeT YIyCKaTb HU OJHOW BO3MOXXHOCTH JaBaTh
OpUMEpPHI JOTHUECKHUX 3aKJIIOUEHUH, KOTOpble KyJa B OOJbllIel Mepe, 4yem ujies
aKCUOM,  SIBJSIIOTCS ~ UCTUHHBIMM W €IMHCTBEHHBIMU JBUTATEIISIMU
MaTeMaTU4ECKOrO MBILLIJICHUSD.

BTropoii nenbr0 u3ydeHUs T€OMETPUM SIBJIETCS MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEUICHWH KAaK MaTEeMaTUYECKUX, TaK U MPaKTHUUYECKUX 3ajady,
BCTPEUAIOIIMXCSI B  peabHOM KHM3HU. OKOHUMBIIMH KypC  T€OMETPHUH
oOy4Jaronuxcsi JOJKeH ObITh B COCTOSIHUM OIPEAEIUTh T€OMETPUIECKYIO PUTypy,
ONMUCATh CJIOBAMH JAHHBIA YEPTEXK WIM PUCYHOK, HAWTH IUIOIIANb 3E€MEJIBHOTO
y4acTKa, paccyuTaTb HEOOXOAMMYIO JUIMHY OINTOBOJOKOHHOIO KaOens Wi
TpeOyeMble pa3Mepbl Tapaxa [Jisi aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasd,
BBIYMCIIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUM B IIKOJIE. /[aHHAs mpakThdeckas
JIMHUS SABJIAETCSI HE MEHEE BaxKHOW, yeM rniepBas. Eme I[lnaTtoH mpenmuchiBad,
yToOBl «rpakaaHe IIpekpacHoro ropoja HM B KOEM Ciy4dae HE OCTaBIISLIM
re€OMETPUIO0, Be/lb HEMAJIOBAXKHO Ja)xe MOOOYHOE €€ MPUMEHEHHWE — B BOCHHOM
JieJie 1a, BIPOYEM, U BO BCEX HAYKax — IS JIYYILIETrO UX YCBOCHUS: Mbl BEIb 3HAEM,
Kakash OCECKOHEYHas pa3HUIa CYIIECTBYET MEXIy YEJOBEKOM MPUYACTHBIM K
rE€OMETPUM U HEMPHUYaCTHBIM». {7 3TOro y4uTenro peKOMEHIyeTcs MoaOuparhb
3a/laud  TPAKTHUYECKOTO XapakTepa [JIsi paccMaTpUBAEMbIX TE€M, YUHUTh
oOydJaronmxcst CTPOUTh MAaTEMAaTHMUYECKHE MOJENU PEAJbHBIX KU3HEHHBIX
CUTyalllid, NMPOBOJWUTH BBIYKMCIECHUS WU OLIEHUBATH aJEKBATHOCTbH IIOJYyYEHHOTO
pesyabprara. KpaliHe Ba)KHO MOIUYEPKHUBATH CBA3U N'€OMETPUU C APYTUMH
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npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh OMPEICICHUsS] T€OMETPUUECKUX PUTYp
U TIOHSATHUM, JIEMOHCTPUPOBATH NMPUMEHEHHE TMOJIYYECHHBIX YMEHUH B (U3UKE U
TEXHUKE. JTU CBSI3M HaubOoJiee SAPKO BUAHBI B TeMax «BekTopwi»,
«Tpuronomerpuueckue cooTHomeHus», «Merong koopauHar» u «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyebHomy miany B /—10 kiaccax u3ywaeTcsi y4eOHBIM Kypc
«I"'eoMeTpus», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE Pa3JIeibl CONECPKAHMUS:
«I'eomeTpuueckne QuUrypel M UX CBOWCTBay, «l/3MepeHHEe TI'€OMETPUUYECKUX
BEIIMYMH», a Takxke «JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH», «BeKTophI»,
«/IBmxenust mnockoct» u «lIIpeodpazoBaHus Hog00Us.

VY4eOHbIll TUIaH MOpeaycMaTpUBAeT HM3yYEHHE TE€OMETPUM Ha 0a30BOM
YPOBHE, UCXO/Is U3 HE MeHee 68 yueOHbIX YacoB B yueOHOM rojy. Bcero 272 daca
3a YeThIpe roja OOy4eHHs.

Copaep)xaHue yuyebHoro kypca (no ropam obyueHums)

7 KJj1ace

HavanbHble moHsATHA reoMerpuu. Touka, mpsmas, OTPE3OK, JIyd. YTOI.
Buzael yrios. BeprukanpHble M CMEXHBIE YIVIbl. buccekrpuca yria. JlomaHnas,
MHOI'OYyroJIbHUK. [TapaninenbHOCTh U NEPIEHAUKYIIAPHOCTD NIPAMBIX.

Cummetpuunbie ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
IIprMepbl CUMMETPHUM B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS ¢ TOMOILBIO IUPKYJIS U JIMHEUKHU.

Tpeyronsauk.  BpicoTra, MenmaHa, OuWCCeKTpuca, HUX  CBOHCTBA.
PaBHOOEIpeHHBIN u PaBHOCTOPOHHUU TPEYTOJIbHUKHU. HepasencTtso
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKKM pPaBHOOEIPEHHOrO TpeyrojbHUKa. lIpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBoicTBAa W TOPU3HAKKM MMApAUIENbHBIX HOpsMbeiX. CymMma  yrjioB
TPEYTOJIbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA.

[IpsmoyronbHblid  TpeyroapHUK. CBOWCTBO MEAHMAHBI MPSMOYTOJBHOTO
TPEyroJIbHUKA,  MNPOBEAEHHOW K  rumnorenyse. [Ipusnaku paBeHCTBa
OPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsSMOyTroabHbIN TpeyroibHUK ¢ yrioM B 30°.

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

I'eomerpruueckoe mecTo TOYeK. buccekTpuca yria W CEpeaAMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpAa W JuaMeTrp, HUX cBoiicTBa. BzaumHoe
PaCIIOIOKEHUE OKPYKHOCTU U IpsAMou. KacarenbHas U ceKylias K OKPY»KHOCTH.
Okpy>XHOCTb, BHHCaHHass B yroj. BrnmucaHHass W ONHCAaHHAs OKPYXHOCTH
TPEYrOJIbHUKA.

8 ky1ace
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YeroipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cilyyau MapajijiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuus, €& CBOWCTBA M MPU3HAKM.
IIpssmoyrosibHas Tpanenus.

Meron yaBoenus meauansl. LleHTpanpHas CHMMETpUS.

Teopema danieca u Teopema O MPONMOPIUMOHANBHBIX OTpe3kax. CpenHue
JIMHUH TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJibHUKA.

[Togobue TpeyronbHUKOB, K03 duimeHT mnoaodus. I[lpusHaku mnomoOus
TpPeyroJbHUKOB. [I[puMeHeHne nogo0us Npu petieHn: MPaKTHIECKUX 3a/ad.

CaoiicTBa muiomaneit reomerpuyeckux ¢uryp. dopmysnsl 1id IOMAANA
TpeyrojbHUKa, NapaiesorpaMma, pomOa u Tpaneuud. OTHOLICHHE IUIOIMAIeH
noI00HBIX uryp.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
OPAKTUYECKUX 3a/]a4.

CHHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa IPSIMOYTOJIBHOI'O TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHuE (QYHKIHUU
yriioB B 30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIE YIJIbI, YIOJI MEXKIy KacaTelIbHOW U XOpIOM.
Yriel  MexIy XopJaMM M CEeKyIIMMH. BhucaHHble UM ONUCaHHBIE
YETBIPEXYTOJBHUKNA. B3auMHOE pacmoyiokKeHue IBYX OKpyxkHocTen. Kacanwme
OKpykHOCTeH. OOI1IHe KacaTelIbHbIEC K IBYM OKPY>KHOCTSIM.

9 kiace

Cunyc, xocunyc, TaHrenc yrmoB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIBI IPUBEICHHUS.

Pemienne tpeyrospHukoB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakThyeckux 3aJad C HCIHOJIB30BAHHEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re COOTBETCTBEHHBIX IJICMEHTOB.

Teopema O NpPOW3BENEHHH OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, sgmmHa  (MOAYJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HANPABJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpallMM HAJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BeKTopaM. KoopauHaTel BekTopa. CKajasipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE JUISl HAXOKICHUS JUIUH U YTJIOB.

10 kaace.

JIekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PAaBHEHHUS MPSIMOM M OKPYKHOCTHU
B KOOPJMHATAX, IEPECEUEHHE OKPYKHOCTEW M MPSAMBIX. METOI KOOPAHHAT U €ro
IIPUMEHEHUE.

IIpaBubHBIE MHOrOyroJibHuUKHM. JlimHa OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yria, BBIUMCIEHUE JUIMH AYr OKpykHocTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.
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JIBMOKEHUs IIOCKOCTH U BHYTPECHHUE CUMMETPUH buryp
(anemenTapHsble npenactasieHus). [lapamnensusiii nepenoc. [ToBopoT.

IloBTOpenne marepuasna kypca reomerpum 7-9. IloaroroBka k caaue
I'BD u OI'D.

TpeyroneHuk.  Beicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOEpEHHBIN U pABHOCTOPOHHUN TPEYTOJIbHUKHU.

CBoiicTBa 1 MPU3HAKK PABHOOEIPEHHOTO TPEYTOIbHUKA.

[Ipu3HaKu paBeHCTBA TPEYTOJIBHUKOB.

CBolicTBa U IPU3HAKYU NAPALIEIBHBIX MPSAMBIX.

CymMa yrioB TpeyronbHuKa. BHeHNE yribl TpEyroJIbHUKA.

IIpssMOyTroJIbHBIN TpeyrojapHUK. IIpu3HaKM paBeHCTBA NPSIMOYIOJBHBIX
TPeyroiabHUKOB. [IpsMOyroapHbIN TpeyroiabHUK ¢ yriiom B 30°.

Cpennue JIMHAN TPEYTOJIbHUKA U TPAIlELUH.

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

®opmynbl UId IUIOLWAAW TPEyrojibHHUKA, IapaijenorpamMmma, pomba u
Tpanenuu.

Beruncnenve miomaaeil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema I[Tudaropa.

CunHyc, KOCMHYC, TaHT€HC OCTPOrO yIja IMPSMOYTOJIBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHoMerpuueckue Q(yHKIUU
yrioB B 30°, 45° 1 60°.

BrnucanHbple M LEHTPAJIBHBIE YIUIBI, YrOJl MEXAY KacaTeIbHOM U XOPAOW.
Yriel  MexIy XopJaMM M CEeKyIIMMH. BrmncaHHble M ONUCAHHBIC
YETBIPEXYTOJIbHUKU.

Pemenune TpeyronsHUKoB. Teopema KOCHHYCOB M TEOPEMA CUHYCOB.

MnaHnpyemble npeaMeTHble pe3y/ibTaTbl OCBOEHUS pabouennporpamMmmbl
Kypca (no rogam obyueHus)

OcBoenne yuebHOro Kypca «l'eomeTpus» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOJKHO OO€CHeYnBaTh JOCTHXKEHHUE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTENbHbIX PE3YIHTATOB:

7 kyace

Pacro3naBaTh W3y4YeHHBIE TEOMETPUYECKHE (UTYPBI, OMPEHesITh HUX
B3aMMHOE PpAaCIIOIOKEHUE, U300pakaTh F€OMETPUUYECKHE (PUTYpPbI; BBINOIHIThH
YepTeKH 1O YCIOBHIO 3amaud. M3MepsTh NHMHEWHbIE W YIIOBBIC BEIWYUHBI.
Pemmath 3a1aun Ha BEIUMCIICHUE JUTMH OTPE3KOB U BEJIMYUH YTIIOB.

Jlenate TpyOyr0 OILIGHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasibHOM >KM3HH, pa3MepoB MPUPOIHBIX 00BEKTOB. Paznmuuarh pazMepsl 3TUX
OOBEKTOB IO MOPSIAKY BETHUUNHBI.

CTpouTh 4epPTEKU K TEOMETPUUECKUM 3aj]auaM.

[Tonp30BaTbCs MpU3HAKAaMU PABEHCTBA TPEYTrOJIBHUKOB, HCIIOJIB30BAThH
PU3HAKU ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.
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[IpoBOAUTH JIOTUYECKUE paccyXIeHus c MCIIOJIb30BaHUEM
r€OMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJHAaHbl, IMPOBEAEHHOM K THUIOTEHY3€ MOPSMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensiTh NapaUIeIbHOCTh NPSIMBIX C TMOMOIIBIO YIJIOB, KOTOPBIC
oOpasyeT ¢ HUMHU cekymas. OnpeaensTh NapaIeTbHOCTD MPSMBIX C TIOMOIIBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM JI0 TOUYEK APYTrOM MPSIMOU.

PemaTe 3aaun Ha KiieTyaToi Oymare.

[IpoBOIUTH BBIYMCIICHUS W HaXOIUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHX 3a7a4aX C MCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX IpHU
MIEPECCUCHNN JIBYX MapaJUICIbHBIX NPSMBIX CEKylleWl. PemaTe npakTuyeckue
3a71a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mOHATHEM T€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEAEHATH
OMCCEeKTpUCY yria ¢ CEpPEIUHHBIA NEPHEHIUKYISAP K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMyIMpPOBaTh ONPEAECICHUSI OKPYKHOCTH U KPyTa, XOpJbl U AUAMETPA
OKPYXKHOCTH, TOJIb30BaThCSI UX CBOMCTBAMH. YMETh NMPUMEHSATH 3TH CBOWCTBA
[IpY PEIICHUY 3a7a4.

BrnageTrs MoHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lonp3oBarbest dakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEpPEIAUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJJHOU TOUKE.

Brnagets moHATHEM KacaTelbHOM K OKPYXKHOCTH, MOJIb30BaThCSI TEOPEMOMN
O TMEPNEHAUKYJSIPHOCTA KAacaTeJIbHOM M paguyca, NPOBEIEHHOTO K TOYKE
KacCaHMsl.

[Tonp30BaTbCd  OPOCTEHIIMMU  TEOMETPUUYECKHMMU  HEPABEHCTBAMHU,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHHS C TOMOIIBIO LIUPKYJIS
Y JIMHEUKHU.

8 kyacc

Pacnio3zHaBaTh OCHOBHBIE BHUIbl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,
II0JIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECECUCHUsT MEUaH TPEeYyrobHUKA (IeHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnagete mOHATHEM CpEeNHENM JIMHUM TPEYrOJbHUKA W  TpaIeluu,
MPUMEHATh UX CBOMCTBA IPU PELIEHUM FeOMETpUYECKUX 3anad. [lomp3oBaThes
Teopemont daneca U TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KaX, NPUMEHSITh UX
JUISL PELICHUS ITPAKTUYECKUX -3a7a4.

[IpumensaTy  mpu3HAKKM  MOAOOWMS  TPEYTOJbHUKOB B PEHICHUU
r€OMETPUYECKHUX 3a]1a4.

[Tonp3oBaTeess Teopemoit [ludaropa s pemieHUss TEOMETPUUYECKUX U
MpakTuYecKux 3aaad. CTpOUTh MATEMaTUYECKYIO MOJIEIb B MPAKTUUYECKUX
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3a/1a4ax, CAMOCTOSITENBHO JeNaTh YEpPTEX U HAXOAUTh COOTBETCTBYIOILIHE
JUTUHBI.

Brnagete mNOHATUSIMH CHHyCA, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. 110J1630BaThCS STUMU NOHATUAMU JUISl pEILEHUS
PaKTUYECKUX 3a/]a4.

Boruucnars  (paznuyHbIMH  ciocoO0aMM) —IUIOIIAAb TPEYTrOJdbHUKA U
IUIOIIAANM  MHOTOYTOJbHBIX  (uryp  (moaw3ysick, TIA€  HEOOXOIHUMO,
KaJIbKYJISITOpOM). [IpUMeHsSITh MOydYeHHbIE YMEHHUSI B MPAKTUYECKUX 3aa4ax.

Biaserp MOHATUSMH BOMCAHHOTO M LIEHTPAJIBHOIO YIJIA, UCMOJIb30BATh
TEOpEMbl O BIMCAHHBIX YIJaX, yriax MeXAy XopJaMu (CEeKyIIMMH) U yrie
ME¥K]ly KacaTeJIbHOW U XOPJIOM TP PEIICHUU TEOMETPUUECKUX 3a]1a4.

Brnanerp MOHATHEM  ONHMCAHHOTO  YETBIPEXYTOJbHHUKA, MNPUMEHATH
CBOMCTBA ONMKMCAHHOTO YETHIPEXYTOJIBHUKA MPU PEUICHUH 3aa4.

[IpuMeHsTh noMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEMaTUYECKUE
MOJAENW JJIA 3aJad peabHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIICHUSI C TMPUMEHEHHEM NO0J00MS W TPUTOHOMETPUU (IONB3YSCh, TAE
HEO0O0XO0IMMO, KATBKYJISITOPOM).

9 kiace

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMU OCTPHIX YIJIOB, HaXOAWUTh C HUX
NOMOUIBIO PA3JUYHBIE 3JEMEHTHI NPSIMOYTOJIBHOTO TPEYTroibHHUKA («pelieHue
NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB»). HaxomuTe (C TOMOIIBI0 KaIbKYJISTOPA)
JUIMHBI ¥ YTJIbI JU1s1 HETAOJUYHBIX 3HAYEHUH.

[Tonmp30BaThCA dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM I HAXOXKJIEHUS COOTHOUIEHUH MEXIY
TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHHYCOB JJI HAaxOXXIEHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJbHUKOBY ), MPUMEHSTh
UX MPHU PEIICHUH F€OMETPUYECKHX 3a/1ay.

Bnagerp mnonsTHAMH TpeoOpa3oBaHus 1OJ00HSA, COOTBETCTBEHHBIX
JIeMEeHTOB  MoAoOHBIX  ¢uryp. Ilomp3oBathcsi  cBOMCTBaAMU  MOA00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI U HAXOJUTh YIJIbI Y TTOAO0HBIX
¢uryp. IlpumeHsTh CcBOWCTBa MOAOOMS B MPAKTHYECKUX 3aladax. YMeTb
IPUBOJUTH IPUMEPHI MOJOOHBIX GUTYP B OKPYXKAIOLIEM MHpE.

[Tonp30oBaTbCd TEOpeMamMu O IPOU3BEACHUM OTPE3KOB  XOpA, O
MPOU3BEIECHUHU OTPE3KOB CEKYIIHX, O KBAAPATE KAaCaTEIbHOM.

[Tonb30oBaThCAd BEKTOpaMU, TOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKUI

CMBICJI, IPUMEHSATh UX B PEUICHUU T€OMETPUUYECKUX M (PU3MYECKUX 3ajay.
[IpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JIs1 HAXOXKACHUS JJIMH U YTJIOB.

[Tonb3oBaThCd METOAOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSTh €ro B
PELIEHUH F€OMETPUYECKUX U MTPAKTUYECKHUX 3a]1a4.

10 knacc

BnaneTs NOHATUSAMU MPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPY>KHOCTH U PaJMaHHON MEphI yria, yMETh BHIYUCIATH IJIOMIA b
Kpyra u ero yacteil. [[puMeHsTh nony4eHHble YMEHHUS B MPAKTUYECKHUX 3a/1a4ax.
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Haxoauts ocu (WM LEHTPBl) CUMMETPUU (PUTYp, PUMEHATH IBUKEHUS
IUIOCKOCTH B IIPOCTEUIINX CIIydasix.

[IpuMeHsTh oNMy4YeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJAENW JJIA 3aJad pealbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJICHUSI C TPUMEHEHHEM IMOJ00HS W TPUTOHOMETPUYECKUX (YHKIUI
(TTOTB3YSACh, T/IE HEOOXOAUMO, KATBKYIJIITOPOM).

[Tonb30oBaThCAd NpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOKCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PELICHUH 3a1a4.

IIpoBoauTh JIOTUYECKUE paccyKaeHus C UCII0JIb30BAHUEM
Ir€OMETPUYECKHUX TEOPEM.

[Tosnp30BaThCA MpHU3HAKAMHM PABEHCTBA INMPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAMAaHbl, INPOBEIEHHOM K TUIOTEHY3€ IPSAMOYTOJIBHOIO
TPEYrOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3aa4.

Onpenensate NapajuIeIbHOCTh MPSMBIX C IOMOIIBIO YIJOB, KOTOPbIE
o0pasyeT ¢ HUMU CEKyIlas.

Pemars 3aaun Ha kieTdaToit Oymare.

[IpoBOINTH BBIYMCIECHUSA U HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAYEHUS
JIJOB B TE€OMETPUYECKHX 33Ja4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpH
NEPECEUCHUH JIBYX NapaJyIeNbHBIX NPSIMBIX CeKylled. Pemars mpakTuyeckue
3aJlayd Ha HAXOKJI€HHUE YTJIOB.

Brmagete mnoHsATHEM CpelHENW JIMHHUM TPEYTrOJbHUKA W TpaleluH,
IIPUMEHSATH UX CBOWCTBA IPU PEIIEHUH T'€OMETPUUYECKHX 3a/1a4.

[IpumeHATh  OpU3HAKKM  [OAOOMSI  TPEYTOJbHUKOB B PELICHUH
r€OMETPUYECKUX 3a]ay.

[Tonb3oBaTecs Teopemoit Iludaropa s pemieHuss T€OMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanets mNOHATUSIMEH CHHyCA, KOCHMHyCa M TaHI€HcCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1630BaThCSl ATUMU MOHATUSAMU ISl PEILIEHUS
MPaKTUYECKUX 3a]1a4.

Boruncnate  (pa3nuuHbIMU - cioco0aMM) IUIOHIAAb TPEYrojJbHUKA U
IUIOIAAM  MHOTOYroyibHbIX  (uryp  (monb3ysich, TIZ€  HEOOXOIUMO,
KAJIBKYJIATOpOM). I [pUMEHATh NOydEeHHBIE YMEHHSI B IPAKTUYECKUX 3a7a49ax.

Biagere MOHATHMSAMM BIMCAaHHOTO W LIEHTPAJbHOTO yIJa, HWCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJIax.

[Tonb3oBaThCs dbopmynamu MIPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUII HAXOXKIEHUS COOTHOUIEHUN MEXIY
TPUTOHOMETPUYECKUMU BETUUHHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAaxXOXKICHUS
Pa3IMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA («PEUICHUE TPEYTOJIbHUKOBY), TPUMEHSTh
UX MPU PEIICeHUH FT€OMETPUUYECKHX 3a/1ay.
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TemaTnueckoe nJiaHMpoBaHue yuye6Horo Kypca

(IIO TOJJAM OBYUEHUS)

7 kjiacc (He MeHee 68 1)

Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uci10

OcHoOBHOEe co/iep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCH

BCJIIMYMH, BBIYHUCJICHHUC OTPC3KOB
nu

YTJIOB.

[Tepumerp u muomanb ¢uryp,
COCTaBJIEHHBIX u3
IPSIMOYTOJIbHUKOB

4acoB)
IIpocreiimmue [Tpocreiine  reomerpuueckue [@OpMyIHPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
OOBEKThI:  TOYKHM,  IpPSMBIE,
reoMeTpu4ecKue PacnozHaBaTh H3y4yeHHbIE T'€OMETPUUYECKUE (PUTYphI, OMpeNedasATb HX B3aUMHOE
p Jy4yd U YIJIB, MHOTIOYTOJIbHUK, ya P ; (puryper, onpen
pacrojoKeHUe, BBIMOJHATH 4YepTEX M0 YCIOBUIO 3adaud (IIpM HaJIUYUU
durypoI JIOMaHasl.
BO3MOXKHOCTH).
- CMexHble M BEpTUKAJIbHBIE
H HX CBOMCTEA. yTIIBL [IpoBoauTh mnpoCTEHIINE NOCTPOCHUS C IOMOIIBIO LUPKYNIS W JIMHEHKH (mpu
Wsmepennue HAJIMYUU BO3MOKHOCTH).
Pabota c IIPOCTENIINMHU .
reOMETPHYECKHX | uepTesanmu, M3MepsATh JIMHEHHBIE U YIVIOBBIE BEIMYMHBI I'€OMETPUYECKUX U IMPAKTUYECKHUX
00BEKTOB.
BeJIMYNH N3mepenne JINHEMHBIX 51
YTTOBBIX OnpenensiTh «Ha ria3» pa3mMepbl pealbHbIX 00BEKTOB, IPOBOAUTH I'PyOYIO OLIEHKY
(14 9) 1IX pa3MepOB.

Pemath 3a7aun Ha BHIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PacIoI0KEHNE T€OMETPUUECKUX hUryp.
BbIYMCJIATH JIMHEHHBIE U

I[IpoBoauTh KIacCU(UKAIIUIO  YIIIOB, YTJIOBbIE

BCJIMYMHEI, TIPOBOAUTD HCO6XOZ[I/IMBIC JAOKa3aTCIIbHBIC PACCYKIACHUA.

3HAKOMUTBCS ¢ HCTOPUEH PAa3BUTHS T€OMETPUH
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TpeyrojibsHuku

(22 v)

[lonsTHe 0 paBHBIX
TPEYrOJIbBHUKAX W IEPBUYHBIC
[IPEICTaBICHUA 0  pPaBHBIX

(koHTpY’HTHBIX) (urypax. Tpu

[IpU3HaKa paBeHCTBa
TPEYTOJIbHUKOB.

[Tpu3znaku paBeHCTBa
[IPSIMOYTOJIBHBIX

TPEYrOJIbHUKOB. CaoiicTBO
Mea1aHbl IPSIMOYTOJIBHOTO
TPEYrOJbHUKA.

PaBHOOE/1peHHbIE u

PAaBHOCTOPOHHUE TPEYrOJIbHUKU.

[Ipu3zHaku u CBOICTBa
paBHOOEIPEHHOTO
TpPEYroJIbHUKA.

[IpotuB  OomblIe  CTOPOHBI

TPEYroJbHUKA JIEKHUT OONbIINI
yroa. IIpocreiiue HepaBeHCTBA

B reoMmerpuu. HepaBeHCTBO
TpPEYroJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONIbHBINM TPEYTOIBHUK C
yriom B 30°.

HepBBIC TIOHATHA 0

J0Ka3aTeJIbCTBax B rCOMCTPUN

PacnozHaBaTh napbl paBHBIX TPEYrOJbHUKOB HAa TOTOBBIX uepTexax (C yKazaHUEM

[IPU3HAKOB).
BbIBoANTH crencTBUS  (PAaBEHCTB  COOTBETCTBYIOIIMX —DJIEMEHTOB) M3  PAaBEHCTB
TPEYrOJIbHUKOB.

@®opMyJIMPOBATh OINpPEACICHUS: OCTPOYTOJbHOTO, TYINOYrOJbHOTO, MPSIMOYTOJIBHOIO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEIHAHBI
TPEYroJbHUKA; CEPEIUHHOIO MEPIEHANKYIISIpa OTPE3Ka; IEPUMETPA TPEYroJIbHUKA.

®opMyJIMPOBAThH CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOIO TPEYTOJIbHUKA.

Crpoutb depreku (MpU HAIMYUU BO3MOXXHOCTH), peliaTh 3aa4¥ C IIOMOIIbIO
HAXO0X/IEHUS PaBHBIX TPEYTOJbHUKOB.

IIpuMeHSTH IPU3HAKK PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB B 33/1a4ax.
M cnoJib30BaTh HUPPOBBIE PECYPCHI AJIA HCCJIE0BAHUS CBONCTB N3Y4aeMBbIX (UTYD.

3HAKOMMTBCS C MCTOPHUEN Pa3BUTUS TEOMETPUN
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[MapaJieJbHbIE [TapamiensHple  npsMble, ux |(@OPMYJHPOBATH MOHATHE MAPAUICTbHBIX MPSIMBIX, HAXOAUTh MPAKTHYECCKHIE TPUMEPHI.
npsiMble,  cymma [cBoMcTBa, IlaTelii  mocryiar .
M3yuaTh CBOMCTBA YIJIOB, OOpAa30BAaHHBIX IPU IEPECEYCHHH MAPAUIEIBHBIX IPSIMBIX
yrjioB Esxnupa. Haxpecr nexamue, .
CEKYIIIEiA.
TPEyroJibHUKA COOTBETCTBEHHBIE u
(14 v) OMHOCTOPOHHHE YUIBL [[TpoBoauTh [J0KA3aTEILCTBA MAPAIUIEIBHOCTH [BYX MPAMBIX C IIOMOIIBI YIJIOB,
(06pasoBanmbie IPH |oGpa3soBaHHBIX NP MEPECEUEHUH ITUX TPIMBIX TPETHEH NPIMON. BBIUHMCAATH CymMMy
TiepeceaeHn TTapaeAbHbIX - \vrop TpeyronsHUKA U MHOTOYTOJIBHHKA.
MPSIMBIX CEKYIIEH).
HaxoauTh 4KCIIOBbIC ¥ OYKBEHHbIC 3HAYEHUS YIJIOB B TCOMETPUYECKUX 3aj1auax C
IIpusHax HApalICILHOCTH |y erionp30BaHMEM TEOPEM O CyMME YITIOB TPEYTOJIbHEKA U MHOTOYTOJIbHHKA.
OpSIMBIX ~ Yepe3  PaBEHCTBO
DACCTOSIHMH OT TOYEK OfHON (SHAKOMHTLCSI C HCTOPHeli pa3sBUTHS FeOMETPHH
MPSMOM 10 BTOPO# IIPSIMOM.
CymMa yIJioB TPEyroibHHUKA U
MHOTOYTOJIbHHKA.
BHerHue yribl TpeyroibHuKa
OKpYKHOCTD u (OKpPYKHOCTB, XOPJIBI U |[@opMyIMpPOBATH ONpPedeJeHHs: OKPYXKHOCTH, XOpJbl, JHaMEeTpa M KacaTeJbHOM K
KpYT. JIHaMETPBI, 170¢ CBOWCTBA. |[OKPY>KHOCTH.
KacarenbHass K  OKPYKHOCTH. .
I'eomeTpuUecKue M3yuyaTh WX CBOWCTBA, NPH3HAKH, CTPOMTH YepPTEK(MPU HAIUYHHA BO3MOKHOCTH).
OKpy’>KHOCTb, BIIMCaHHAs B yroJl. "
MOCTPOEHHUS CCJIeI0BATh, B TOM YHCIIE HCIOJIL3Ysl HU(POBBIE PECYPChI: OKPYKHOCTH, BIIUCAHHYIO B
P [Tonsatue o I'MT, npumenenue B . ’ Uy unpp peeyp Py ’ o
OJI; IIEHTP OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KAacaTebHBIX.
(14 v) 3a7a4ax. buccekrpuca p PO HEHIP OKRpYK ’ yroiL p p
CCPCAIMHHBIM  TEPHCHAUKYD |\ emonb3oBaTh MeTon I'MT s qOKa3aTesbCTBA TEOPEM O IEPECCUCHUH OUCCEKTPHC
KaK — TCOMCTPUICCKUC  MECTA \yrjop TpeyrosibHUKAa M CEPEJMHHBIX TEPICHIUKYISIPOB K CTOPOHAM TPEYTOJbHHKA C
TOYEK.

OKpy»XHOCTb, OIMCAHHAasl OKOJIO
Brniucannas B
TPEYTOJIbBHUK OKPY’KHOCTb.

TPEYrOJIbHUKA.

nomolbio [ MT.

OB.]'IaZ[eBaTb NOHSITUSIMH BIIMCAaHHONM M OIIMCAaHHOM Opr)KHOCTCﬁ TPCYroJibHHUKa,
HaXO0AUTb EHTPHI OTUX Opr)KHOCTCﬁ.

PemiaTh OCHOBHBIE 3aJayM HAa IOCTPOEHHUE. yIjaa, PaBHOIO JAaHHOMY, CEPECAUHHOTO
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[Ipocreiimne 3a71a4u Ha [IEPIEHAUKYJIApAa [JAaHHOIO OTpe3Ka; IPsIMOM, NPOXOIAIIEHd 4Yepe3 HJaHHYK0 TOYKYy U
[IOCTPOEHUE MEPIICHANKYIISIPHON JaHHOW TNpPsIMOM; OMCCEKTPUCHI JAHHOTO YIJIA; TPEYrOoJbHUKOB II0
PA3JINYHBIM 3JIEMEHTAM.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUN

IloBTOpEHue, [loBTOpeHue u 00o6menre PemaTh 3aa4u Ha NOBTOPEHUE, WILUIIOCTPUPYIOLINE CBA3H MEXKAY Pa3IHMYHBIMU YacCTSIMU
0000menue OCHOBHBIX IIOHATHN U METOJOB  [Kypca
Kypca
3HAHMIA
7 xyacca
(4 )
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8 KJ1acc (He MeHee 68 4)

Ha3Banue pa3nena
(Tembl) Kypca
(4mncy10 YacoB)

OcHoOBHOE co/iep:KaHue

OcHoOBHbIE BU/IbI 1€ATEIbHOCTH 00y4aI0IIUXCS

YeTbIpEéXyroabHM-
KH

(12 u)

[TapannenorpamMm, ero Npu3Haku

u cBoicTBa. YacTHble ciy4yau

napajieIorpaMMOB
(IpSIMOYTOJILHUK, pomo,
KBaJpaT), WX TpHU3HAKK U

cBoicTBa. Tpanenus. PaBHoOokas
U IIPSIMOYTOJIbHAS TpaIleIUH.

VaBoenue MEIUAHEL.

IleHTpanbHas cuMMeETpUs

MN300pa:kaTh M HAXOJMTh Ha 4YEpPTEXKaxX UETHIPEXYTONBHUKH pa3HBIX BHUJIOB M HX
SJIEMEHTHI.

@opMyJIMpPOBaAThH ONpeAeIeHHs: apajuiesiorpaMma, IpsiMOyroJibHUKa, poM0a, KBajapaTta,
Tpareunu, paBHOOOKOH Tpaneuu, NpsiMOyTroJIbHON Tparnenuu.

I[OKa3blBaTb H HMCIHOJb30BATh MNPH PEIICHHMM 3a4a4 IIPpU3HAKK U CBOMCTBA:

napajJiesIorpaMMa, IpsIMOyToJIbHUKa, poM0a, KBaapaTa, Tpaleuy, paBHOOOKOH Tpanenuw,
[IPSIMOYTOJIBHOW TpaIeLuu.

IIpuMeHATH MeTO yIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Hcnoab3oBaTh U(GPOBBIC peCypPChI TSl UCCIICIOBAHUS CBOMCTB U3Y4aeMbIX (hUryp.

3HAKOMHUTBCS ¢ MCTOPHUEH Pa3BUTHUS T€OMETPUU

Teopema Paseca
U TeopemMa 0
MPONOPUNOHAIBH
bIX oTpe3Kax,
1Mo100HbIe

TPeyroJbHUKH

(15 )

Teopema @aneca u Teopema o
MPONOPIIMOHATBHBIX OTPE3KAX.

CpenHsis JIMHUS TPEYTroJbHUKA.
Tpaneuus, e€ cpeaHss JINHUS.

[IponnopumoHaIbHBIE OTpPE3KHU,

[IOCTPOCHUE 4eTBEPTOrO

[IPOMMOPLHUOHAJIBHOT'O OTPE3KaA.

CBoiicTBa  IIeHTpa  Macc B

TPEYrOJIbHUKE.

IIpoBoANTL MOCTPOEHUSI C NMOMOUIBIO LUPKYJIS U JUHEWKU C MCIOJIb30BAaHUE TEOPEMBI
Qanmeca W TEOpEMBl O  IPONOPLUOHAIBHBIX CTPOMTb  YETBEPTHIN
PONOPIHMOHATIBHBIN OTPE30K (MPH HATUYHH BO3MOYKHOCTH).

OTpE3Kax,

HpOBO)II/ITI) A0Ka3aTCJIbCTBO TOr'0, 4YTO MCAHAHbI TPEYIrOJIbHUKA NICPECCKAIOTCA B OJTHOM
TOYKEC, 1 HAXOAUTDb CBA3b C HCHTPOM MacCC, HAXOAUTH OTHOIIECHUE, B KOTOPOM MCIMAHbI
JIENSATCS TOYKOM HX Mepe CCUCHUs.

Haxoautsb HOIIO6HBIC TPCYTrOJIbHUKU Ha TOTOBBIX qepTeiKax C YKa3aHHueM

COOTBETCTBYIOIIIMX ITPU3HAKOB HOHO6I/I$I.

Pemarthb 3aJa4M Ha H0}106HBIC TPEYTrOJIbHUKH C ITIOMOIIBIO CaAMOCTOATCIBHOI'O ITIOCTPOCHUA
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[lonoOHBIE TpEyroabHUKH. Tpu
[pU3HaKa moao0us
TPEYroJbHUKOB.  IIpakTuyeckoe
[IPUMCHCHHE

yepTexel (Mpy HATUYUU BO3MOXHOCTH ) U HAXO0XK/IEHUS TOJJOOHBIX TPEYTrOJIbHUKOB.
[IpoBoaAUTH A0KA3ATENHLCTBA C UCIIOIH30BAHUEM IIPU3HAKOB MOI00US.

Jloka3bIBaTh TPU MIPU3HAKA MTOJO0US TPEYTrOJIbHUKOB.

IIpuMeHSITH [10JIy4E€HHbIE 3HAHUSI TP PELLIEHUU T€OMETPUUECKHUX U MPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUN

I[nomansb.
Haxoxnenue
10 ei
TPEeyroJibHUKOB U
MHOI'0YT0JIbHBIX
¢uryp. Ilnomann
MoA00HbIX (uryp

(14 v)

[lonsatue 00 oOmel Teopuu
TUIOIIIA/IH.

DopmyJIbl JUTS TUIOIIAIA
TPEYTOJIbHUKA,
napauieaorpamma. OTHOIIIEHHE
ionaaed  TPeyrojbHUKOB C
00IIMM OCHOBAHUEM WU OOIIEH
BBEICOTOM.

Brraucnenue i nehE
CJIO’KHBIX buryp qyepes
pa3zbueHue Ha  4acT H
JIOCTPOCHUE.

[Tnomanu ¢uryp Ha KieTyaTon
Oymare.

[Tnomanu TOMOOHBIX  UTYD.
Brruncinenue IUTOIIAIEH.

OBiajgeBaTh NePBUYHBIMHU IPeJCTaBJIeHUsIMU 00 o0miel Teopuu Iuiomanud (Mepsl),
¢dopmyMpoBaTH CBOMCTBA IUIOLIAIN, BBIACHATh MX HATJISAIHBIA CMBICIL.

BoiBoauTs hopMyIIbl TUIOIIAAN MTAPATIIEIOTpaMMa, TPEYTOJIbHHUKA, TPAMEHH U3 (POPMYJIBI
[JI0L[a/I1 IIPSIMOYTOJIbHUKA (KBajpaTa).

BbiBoAUTH (GOPMYIIBI TUIOIIAAN BBITYKIIOTO YETHIPEX YrOJIBHUKA Yepe3 AUAroHaIU U YToJl
MEXKy HUMH.

Haxonuth momann ¢uryp, n300pak€HHBIX Ha KiIeTyaTod Oymare, HCIOJb30BaTh
pa3bueHne Ha 4acTu U JOCTPOEHUE (MPU HAJIMYMH BO3ZMOKHOCTH).

Pa36npaTb NMpuUMEPbI  UCIIOJIB30BaHUs BCIIOMOIaT€IbHON IUIOMIAAX  JJIS peuicHus
TrCOMCTPHUICCKUX 3aaad.

HaxoauThb miomaam nogo0HbIX GUryp.
BbIuncasiTh TUIOIAAN PA3TUYHBIX MHOTOYTOJIBHBIX (DUTYD.

Pemathb 3a/Ia4M Ha 1iomaab € MPaKTUICCKUM COACPIKAHUEM
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3anaun c [IPaKTUYECKUM
coaepxanueM. Pemenue 3agau ¢
[TOMOILIBIO MeToaa

BCIIOMOTaTEIbHON IIJIOIIAIN

Teopema
ITugaropa
HELENE]
TPUTOHOMETPUH

(10 v)

Hu

Teopema [Tudaropa, ed
1I0Ka3aTelbCTBO W IPHMCHEHHE.

O6parnas Teopema [Tudaropa.

Onpenenenue
TPUTOHOMETPUYECKUX  (DYHKIUI
OCTpPOTO yria,
TPUTOHOMETPUYECKHUE

COOTHOLIEHUS B IMPSIMOYTOJIbHOM
TPEYrOJIbHUKE. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.
CoOTHOLIEHUsI MEXTy CTOPOHAMHU
B IPSAMOYTOJIBHBIX
TPEYroJbHUKAX C yriiaMu B 45° u

45°; 30° n 60°

Jloka3zbiBaTh Teopemy [Iudaropa, mcnoab3oBaTh €€ B MPaKTUUECKUX BBIYUCICHUSX.

®opMyJIMpOBaTh  ONpEeNICHUs
MPOBEPATH UX KOPPEKTHOCTD.

TPUT'OHOMETPUICCKHX

GyHKIMA  OCTPOTO

yria,

BoiBoauTH TPUTOHOMCETPUYICCKHUEC COOTHOIICHUS B IPSAMOYT'OJIBHOM TPCYT'OJIbHUKE.

HccnenoBaTh COOTHOUIGHUS MEKAY CTOPOHAMH B TPSIMOYTOJIBHBIX TPEYrOJIBHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnonb3oBaTh GopMysibl IPUBEAECHUS U OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO IS
HaXOXXJICHHUS COOTHOIICHWH MEXIY TPUTOHOMETPUYECKMMU (DYHKIMSIMUA pa3IMYHbIX
OCTPBIX YIJIOB.

IIpuMeHATH [TOy4YEHHbIE 3HAaHUS U YMEHHUS IPU PELICHUH [TPAKTHYECKUX 3a]1a4.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS TEOMETPUN
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YTIJIbI
OKPY’KHOCTH.
Bnucannrnie

U OIIMCAHHBbIEC

YETbIPEXYT0JIbHU-
KH.

KacareanHbIe

K OKPY’KHOCTH.

BrnucanHnele W LEHTpaJbHbIE
VTJIBI,

YIOJl MEXIYy KacarelbHOM U
XOPJIOH.

Yriel  MeXay ~— XOpAaMH U
CEKYILINMU.

Brnucanueie u ONMCaHHbIE

YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU
n cBoiicTBa. [IpuMeHeHHMe 3THX

®opMyJIMPOBATh OCHOBHBIE OIPEAEICHUS, CBA3aHHBIE C yIiaMH B Kpyre (BIHMCAaHHBIN
YroJl, LEHTPAJIbHBIN yrod).

HaxoauTtp BriucaHHbIE yIJibl, ONMPAIOLIUECS HA OAHY AYTY, BBIYMCIAATH YIJIbl C IOMOIIBIO
TEOPEMbl O BIIMCAHHBIX YIJaX, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
LEHTPAJIbHOM YTJIE.

HccaenoBarb, B TOM 4YHCIE€ C TIOMONIBI0 IM(PPOBBIX PECYpCOB, BIHMCAHHBIE H

OINMCAaHHBIC ‘ICTBIpéXYFOJ'IBHI/IKI/I, BbIBOJAUTDb UX CBOMCTBa U IIPpU3HAKU.

HWcnmoab30BaTh 3TH CBOMCTBA U IIPU3HAKHU ITIPpU PCUHICHUH 3a1a4

Kacanmne CBOICTB
OKpYKHOCTEH [pU PpELIEHUH TEOMETPUUECKUX
(13 '—[) 3a1a4.
B3anMHOE pacnosiokeHue IByX
OKPYKHOCTEH. Kacanue
OKPY>KHOCTEHN
IToBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH (PemaTh 3aa4M Ha NOBTOPEHUE, WIIIIOCTPUPYIOIINE CBSI3U MEXY Pa3IMUHBIMH YacTSIMHU

00001IeH e 3HAHNI

(4 9)

17
METOJIOB KypcoB 7 W 8 KIIaccos,

000011IeHNE 3HAHUT

Kypca
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9 KJjacc (He MeHee 68 1)

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4aI0IIUXCSA

4acoB)
Tpuronomerpus. |[lonstue  cuHyca, KocuHyca,/@OpMYyJIHPOBATH OMNpedeJieHUsi  TPUTOHOMETPUUECKUX (PYHKUMN TYMBIX U MPAMBIX
TaHT'€HCa OCTPOTO yria, (GOopMYIblIyTIIOB.
Cunyc, KOCHHYC,

TaHreHc yriaoB oT O

[IPUBCACHUS.

HaxoauThb cuHyc, KOCHHYC, TAHT€HC YIJIOB TPEYTOJbHUKA 110 TAOJIHIIaM U yepes

no 180 rpaaycoB.Onpenencnue COOTHOILICHUSI CTOPOH B TPEYTOJIbHUKE.
DopMyJIbI TPUTOHOMETPHUYCCKUX 3
S — HcnoJib30BaTh (POPMYIIbI TPUBEACHHS ISl BBIYMCIICHHUS TPUTOHOMETPUUYCCKUX (DYHKIHI
¢yukuuil yrnmos ot 0° mo 180°. [TymbIX yrios.
(16 )
PeureHue HaxoxjeHre JIMH CTOPOH ¥ [BBIBOAMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PalyCOM OIMCAHHON OKPYKHOCTH).
TPEYroJbHUKOB.  [BSIHUYHMH YIJIOB TPEYTOJbHUKOB.
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 (pynm yr
TYIIOTO yria. Teopema 5
CHHYCOB. , Pemath TpeyroJabHUK, UCTIONB3YS ONpPENeNICHHS TPUTOHOMETPUIECKUX (YHKIHIA OCTPOTO
KOCHUHYCOB(000011IEHHAS)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C paJnycom yIi1a, TCOpeMy CHHY y

OTMUCAaHHOUW OKPY>KHOCTH).

Dopmyia TJTOIIA/INA
TpPEYroJIbHUKA yepe3 JBE
CTOPOHBI M YIrOJl MEXIy HHMH.
TUTOIIA N

qepes

Dopmyna
YETBIPEXYTOJIbHUKA €ro

JUaroHajiv U yroj MCxay HUMHU.

Pemate HecTaHZAPTHBIEC TPAKTUYECKHUE 3a1a4H, CBOJALIMECS K HAXO0XKICHUIO Pa3IMYHbIX
PJIEMEHTOB TPEYroJIbHUKA
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[IpakTrueckoe [IPUMEHEHUE
TTOKa3aHHBIX TEOPEM
IIpeoopaszoBanue [[lonstue o  npeobpazoBannnOCBaMBAThL MOHATHE IPEOOpa3OBaHMs MOAOOUS.
moao0us. og00usl. .
HccnenoBatb OTHOUICHHE JIMHEHHBIX SJEMEHTOB (QUIYp MpU NMpeoOpa3oBaHUM MOJ00US.
(8 ) CoOTBETCTBEHHBIE anieMeHThIHaxoauTh mpuMepsl IOJ00HSI B OKPYKAIOIIEH 1eHCTBUTEIHHOCTH.
Mo100HBIX uryp.
Pemiath reomMeTpuueckre 3aJaud U 3aJaYd U3 PEANbHON JKU3HH C HCIOJIb30BAHHEM
[PU3HAKOB MOJOOHBIX TPEYTOJILHUKOB.
MeTpuueckue Teopema 0 pou3BeieHnU [ BbIBOAUTH METpHUUECKHE COOTHOILICHHUS MEXKIY OTPE3KaMH XOpPJ, CEKYIIUX U KacaTelbHbIX
COOTHOIIIEHUsSI B [OTPE3KOB  XOpI, TeOpeMa O |C UCIOJIH30BAHNEM BIIMCAHHBIX YIJIOB M TOJOOHBIX TPEYTOJIBHUKOB.
OKPYKHOCTH. MPON3BEACHUHT OTpPE3KOB .
Hcnoab30BaTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelbHOMN
CeKyIIMX, TeopeMa O KBaJpare N
(8 u) [pH PEIICHUH 3a]a4, TOCTPOCHUHU YePTEeKEN Ha MPAKTUUYECKUX 3aHATHIX

kacarenbHOU. [IpuMeHeHne B

PCHICHUH I'COMCTPUICCKHUX 3aJlaYd

BekTopsi (12 41)

Onpenenenue BEKTOPOB,
CIIOKEHUE M PAa3HOCTh BEKTOPOB,

YMHO>XCHUC BEKTOPA HA YHUCJIO.

DuU3N4eCKUl U IeOMETPUUYECKUI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIllPaBJICHHbBIE OTPE3KH, MCCJIeI0BATh I€OMETPUUECKUM
(mepemerienne) U GU3NIECKUil (CUIa) CMBICIBI BEKTOPOB.

3HaTh OnpeejeHusl CyMMBl W Pa3sHOCTH BEKTOPOB, YMHOJKEHHsSI BEKTOpa Ha YHCIIO,
HCCJIe0BATH FEOMETPUUECKUN U PU3NYECKHUIT CMBICIIBI TUX ONepaluil.

Pemathb TCOMETPHUICCKUE 3a1a4r C UCIIOJIb30BAHUEM BEKTOPOB.

Paznoxxenue BCKTOpa IO ABYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

Koopaunatsl BekTopa.

CkansipHoe IIPOU3BECHHE
BCKTOPOB, €ro MPUMCHCHUC IJIA

HaXOXICHUA JJIUH U YIJIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

s
pelieHnsT 3a7a4 KUHEMATHUKH |
Meton

[IpuMeHEeHHE  BEKTOpPOB

MEXaHUKHU. KOOpIUHAT
[PU  PEIICHHH T€OMETPHUYECCKUX
3a/1a4.

cnonk30Banue MeETOoJIa
KOOpPJIMHAT B

3aJadax

IMPAKTUUICCKUX

PackaaabIBaTh BEKTOP I10 IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

Hcnonb30BaTh CKalIpHOE POU3BE/ICHUE BEKTOPOB, BLIBOAUTH €r0 OCHOBHBIE CBOMCTBA.
BoiuncasTs cyMMYy, pa3HOCTh U CKaJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
[IpuMeHSATH CKaISIPHOE MPOU3BEACHHUE JIJIsl HAXOXKICHUS JJIUH U YTIJIOB.

Hcnoab3oBaTh CBOMCTBA YIVIOBOrO Kod3d@uirenta npsMol Npu peleHnu 3aaad, JUis
OIpeieNICHUs PACIIOJIOKEHUS MTPSIMOU.

HpI/IMeHﬂTb KOOpAUHATEI IIpHU pEIICHUN I'€COMETPUUCCKUX U IMMPAKTUYCCKUX 3aaad, JJIsA
IIOCTPOCHUA MAaTCMATHUUYCCKUX MoJieNnen pCaIbHbIX 3a/1a4 («MeTO,I[ KOOp,Z[I/IHaT))).

[losb30BaTHCS AJ1 TOCTPOCHUS U UCCIIEI0BaHUN [IU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUH

IloBTOpEHME,
00001IEHHE,
CHCTEMATH3 AU
SHAHMI

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kypco  /—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMATHU3aIIH 3HAHHUH.
[Ipocreliine  reoMeTpuyecKue
burypsl W WX  CBOICTBa.
M3mepenue Te€OMETPUUYECKUX
BEJIUYNH.

TpeyroapHUKH.
[TapannensHbIe u

[EPIEHIUKYISIPHBIE TIPSIMBIE.

OnepupoBartb NOHATHSIMU:  QUrypa, yrou,
PaBHOOEPEHHBII W PAaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIM TpPEyroibHUK,

TOYKa, MpsMad, MHOTOYTOJIbHHUK,
Me/iMaHa, OMCCEKTpUca U BBICOTA TPEYrojbHHUKA, apajlenorpaMM, poMO, MpsIMOYTOIbHHUK,
paBeHCTBO U mopobue  uryp,

TPCYTI'OJIbHUKOB; MApaJIJICJIbHOCTD U IIEPIICHAUKYIAPHOCTD MPAMBIX, YI'OJI MCXKAY IIPAMBIMU,

KBaJAparT, Tparenuud; OKpPYKHOCTb, KacCaTClIbHas;
CUMMCETpPUA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; AJINHA, paCCTOAHUC, BEJIMYNHA YyIJia, IJIOMAAb,

[IEpUMETP.

HUcnoab3oBaTh (pOpMyJIbI: IEPUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH
1 TUIOIIAIU KpyTa, 00bEMa MPsIMOYTOJIbHOTO Napasuieenunesia.

OﬂepI/IPOBaTb NMOHATHAMM: MPAMOYIOJIbHasd CUCTEMA KOOPAWHAT, BEKTOP, UCIOJILB30BaTh
OTU IMOHATUA I NPCACTABJICHUA IOAaHHBIX W PCIICHHA 3aJad, B TOM YHCIIC M3 JPYIrHUX
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OKpy>KHOCTB U KpYT. |[y4eOHBIX IPEAMETOB.
['eomeTpuyeckne  MOCTPOEHHUS.
VY riel B OKPY>KHOCTH.
BrircaHHple ¥ ONMCAaHHbIE
OKPYKHOCTH MHOTOYTOJIbHUKOB. BriGupars MeTO IS PEIIEHNs 3a1a4H.
[Ipsamas 51 OKPY’KHOCTb.
YeTblpéXyronsHuky. Bricannsie (PelIaTh 3a1a4u U3 OBCCAHECBHOM KU3HN

141 OIIMCAaHHBIC

Pemiate 3aa4yM Ha IIOBTOPEHUE OCHOBHBIX IOHATHH, WUIIOCTPALUIO CBSA3EH MEXIY
pa3IMYHBIMU YaCTAMU Kypca.

YETBIPEX YT OJIbHUKHU.

Teopema Iludaropa u Hauama
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

HpaBI/IJII)HI)IG MHOTI'OYI'OJIbHUKH.

[IpeoOpazoBanus IUIOCKOCTH.
J[BYOKCHUS. ITonmoOue.
Cummertpus.

IIontans. Briuncnenue

iomaneii. [lnomanyu moaoOHBIX
buryp.

I[eKapTOBI)I KOOpAWHATbI Ha
IIJIOCKOCTH.

BekTopsl Ha TUIOCKOCTH

2z

3/1ech MpeACTaBICHBI AJIEMEHTHI COACPXKAHUS Kypca, M3ydaBIIHecs B 5—~8 kiaccax W TpeOyrolue MOBTOPEHUs, 0OOOIICHUSI U CUCTEeMaTU3allUH.
OO0patmaThcst K 9TOMY MaTepHaTy MOXXHO B BHJIC aKIIEHTA Ha 3aBEpIIAroIIeM dTarne u3ydeHus Kypca 9 Kiacca Win pactpeiessTh IO COOTBETCTBYIOIINM
TEMaTUYECKUM pa3JieliaM, U3ydaeMbIM B T€UCHHE Y4eOHOTO rojia.
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10 KkJacc (He MeHee 68 1)

Ha3zpanue
pasaesa (Tembl)

Kypca (4ucJjio
4ac0B)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BUIbI 1€ATEJIbHOCTH 00y4al0IIUXCS

JlekapTOBBI
KOOPAMHATHI
IJIOCKOCTH

Ha

(16 )

HeKapTOBBI KOOpAUHATbl TOYECK
Ha IIJIOCKOCTH.

YrinoBoii

yria
u

YpaBHEHHE IIPSIMOM.
Kod(puIueHT,
napasuieJbHbIe

TaHI'CHC
HAaKJIOHA,
TICPIICHAUKYIISIPHBIC IIPSAMBIC.

YpaBHEeHHE OKPYXHOCTH.
HaxoxaeHue KOOpAMHAT TOYEK
repeceyeHust u

MPSIMO.

OKPY’KHOCTH

Metoa KOOpAUHAT IPU  PEIICHUHN
reoMeTpPUUYECKUX 3ajau.

cnonk30Banue METOoJIa

KOOpAUHAT B MPAKTUICCKUX

3agadax

OcBauBaTh NOHATHE HpﬂMOYl"OJIBHOfI CUCTEMBI KOOpAMWHAT, NCKAPTOBBIX KOOpAHWHAT
TOYKH.

BBIBOAUTL ypaBHEHUE NPSAMOW U OKPYXKHOCTH. BbIAeIATh MOJIHBIM KBajgpar Uit
HAaXO0XACHUS LIEHTPA U pauyca OKPY>KHOCTH 10 €€ YPaBHEHHUIO.

Pemath 3agauMm Ha HAXOXXJEHUE TOYEK TEPECEUEHHUS MPSIMBIX U OKPYKHOCTEU C
[MOMOIIBIO0 METOIa KOOPAUHAT.

Hcnonb30BaTh CBOICTBA YIiI0BOro KoddduiueHTa npsMoil MpH pelieHud 3ajad, AJs
ONPEACIICHUS PACIIONIOKEHUS IIPSIMOA.

IIpyMeHATh KOOPAMHATHI IIPU PELICHUU TIEOMETPUYECKUX M MPAKTUYECKUX 3aaad, Ui
MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIEIeH peanbHbIX 3a1au («METOJl KOOPIUHATY).

[losib30BaTHCS A1 TOCTPOCHUS U HCCIET0BaHUHN IIU(PPOBBIMHU PECYPCAMH.

3HAKOMHMTBCS ¢ MICTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuibHbIE
MHOI'0YI'0JIbHUKH.

JlJInHa OKpYKHOCTH

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH,

BBIYMCIICHUEC nux

Uucno m U JUIMHA OKPYXHOCTH.

JIuHA TyTH OKPYXHOCTH.

OJICMCHTOB.

(I)OpMyJ'II/IPOBaTB ONpECACICHUE MPABUIIBHBIX MHOT'OYT'OJIbHUKOB, HAXOAUTD UX 3JIEMCHTHI.

Iloab30BaThCA IIOHATHEM JJIUHBI OKPY>XKXHOCTH, BBe)IéHHI)IM C MOMOMIBIO MPaBUJIbHBIX
MHOT'OYI'OJIbHUKOB, ONIPEACJIATb YUCJIO T, JJIMHY YT U paJuaHHYIO MEPY YyTIJia.

I[IpoBoaMTH Mepexoj OT PaIMAaHHONW MEPHI yTiia K TPayCHON  HA00OPOT.
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U II0IIAAb Kpyra.

Pannannas mepa yria.

OnpeaensiTh IIOMIAAL KpyTa.

BoruncieHue [Inomans kpyra u ero 3JeMeHTOB BoIBOAUTH (opmyabl (B TpaayCHOW U paJiaHHOW Mepe) Ui JUIUH AYT, MIoMmaaen
riomanei CEKTOPOB M CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 u) Breruncnenne momaneiit  puryp,BelaucasTh miomaaun GUryp, BKIIOYAIONIUX 3JI€MEHTHI OKPYKHOCTHU (KpyTa).
BKJTFOUYAIOIIUX JIEMEHTHI Kpyra
HaxoauTh miomaay B 3aa4ax peajbHOW KU3HU
J[BUzKeHU S [TonsiTre 0 nBUKeHNH |Pa30upaTh TPUMEpHI, WUIIOCTPUPYIONIUE TMOHATHS JBUXKCHHS, IICHTPOB U OCEH
MJIOCKOCTH [JIOCKOCTH. [lapanienpHplil [CHMMETPUH.
[EPEHOC, TOBOPOT U CUMMETPHSI. .
(10 v) OCH 1 LIGHTPbI CHMMETHIL. @opMyJIMPOBATh ONpEICICHUS MapajuIeIbHOTO MEpeHoca, IOBOpOTa U OCEBOM
cuMMeTpud. BLIBOAUTD UX CBOMCTBA, HAXOAUTH HEMOIBUYKHBIE TOUKH.
[IpocTelimne  ONpuUMEHEHHS B . .
. HaxoauTh EHTPBI M OCU CHMMETPHI MPOCTEHIIHX QUTYP.
[IpumeHsITH MapaieNbHbINA IEPEHOC U CHMMETPHIO TIPU PEIICHUU T€OMETPUUYECKUX 3a7au
(pa3bupatrh MpUMEpHI).
Hcnoab30BaTh 715 TOCTPOCHUS M UCCIIEIOBaHMM IU(POBBIE PECypCHI
[MoBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHH |OnmepupoBaTh MOHATHSIMU: (Qurypa, TOdYKa, TNpsMas, Yrojl, MHOTOYTOJbHUK,
00001IeHHE, n  MeToloB KypcoB 7—10 |paBHOOEIPEHHBI W PaBHOCTOPOHHUN TPEYrOJIBHUKH, MPSMOYTOIBHBIA TPEYrOJbHUK,
CHCTEeMATH3aIUsl  |KJIACCOB, 00oO0uIeHne W |[MenuaHa, OMCCEKTPHUCA M BBICOTA TPEYTOJIBHUKA, TTApalIe]IOrpaMM, POMO, IPSIMOYTOIBHUK,
3HAHHIT CUCTeMAaTH3AIIHS 3HAHWHU. [KBaJpar, Tpamenusi; OKPYKHOCThb, KacaTellbHas, pPaBEHCTBO © Tmojodue ¢uryp,
[IpocTeiiie  reoMeTpudYecKue [TPEYroJbHUKOB; TNapajuieIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX, Yol — MEeXIy
(26 ) ¢burypsl U WX  CBOWCTBA. [PSAMBIMH, CUMMETPHUS OTHOCHUTEIBHO TOYKU U TPSMOI; JJIMHA, PACCTOSHHUE, BEIUYMHA
M3mepenue TEOMETPHUECKUX |yTJIa, TUIOIIAh, IEPUMETP.
BEJTMYMH.
Hcnoab3oBath (opMyJibl: TiepuMeTpa M IUIOMIAJA  MHOTOYTOJBHUKOB, JUIUHBI
TpeyrosbHHUKH. OKPYKHOCTH | ILJIOMIAAH Kpyra, 00bEMa MPsIMOYTOIHHOTO MapaJuieNenune ia.
[TapamiensHbIe u |OnepupoBaTh NOHSATHSIMM: IIPSIMOYTOJIbHASI CHCTEMA KOOPIMHAT, BEKTOP; UCMOJIb30BaTh

OTU TOHATHA OJId MPCACTABJIICHHA OAaHHBIX W PCHICHUA 3aJad, B TOM YHUCIC U3 APYTrHX
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MePIEeHIUKYIIIPHBIE IPSIMBIE. yueOHBIX TIpeaMeToB. PemiaTh 3a1auM Ha MOBTOPEHUE OCHOBHBIX TOHATUH, HIUTFOCTPAIIUIO

CBSI3€M MEXy pa3IM4HbIMHU YacTsAMU Kypca. BeIOMpaTh MeToa 1715 peneHus 3a1aun.
OKpy>KHOCTb 51 KpYT.

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

[Ipsamas 51 OKPY’KHOCTb.
UeThipéxyroibHUKU. Briicanubie
151 ONMCaHHbIE
YETHIPEXYTOJIbHUKHU.

Teopema Iludaropa u Havama
TPUTOHOMETPUHU. Pewenue
OOIINX TPEYTrOJILHUKOB.

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH

[IpeoOpazoBanms IUIOCKOCTH,
JIBrOKEHUS. [TonoGwue.
Cummerpust.

[Imomans. Brruncnenue

mromaneii. Ilmomaan moxo0HBIX
¢buryp.

Z[eKapTOBLI KOOPAWHATHL Ha
TIJIOCKOCTH.

BCKTOpBI Ha IIJTOCKOCTH

2
31ech MpeCcTaBIeHBI YJIEMEHTHI COJIEpKaHus Kypca, u3ydaBimecss B 5—10 kimaccax u TpeOyromue moBTOpeHHs, 0000IIEHNsT U CUCTeMaTH3aIHH.
OOparatbcst K ATOMY Marepualy MOXHO B BHJI€ aKIIEHTa Ha 3aBepllarolieM dTame u3ydeHus: kypca 10 kimacca unmu pacmnpenensiTh Mo
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COOTBCTCTBYIOIIUM TCMATUUYCCKUM pa3aciiaM, U3y4acMbIM B TCUCHUC yqe6H0ro roaa.

[Tpu pazpaboTke pabodeit mporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUH JOJDKHBI OBITh YITEHBI BO3MOKHOCTH MCTIOJE30BaHUS
ANEKTPOHHBIX (IIUGPOBBIX) 00pPa30BATEIbHBIX PECYPCOB, SBISIIONIMXCS Y4eOHO-METOJAMYECKUMHU MaTepuaiaMu (MyJIbTUMEIUIHbIC
POrpaMMBbl, SJIEKTPOHHbIC YUYEOHUKHU U 3a/Ia4HUKH, DJIEKTPOHHBbIE OUOJIMOTEKH, BUPTYyaJbHbIE JaOOPATOPUHU, UTPOBBLIE MTPOrPAMMBI,
KOJUICKIIUU LMQPPOBBIX 00pa30BaTENbHBIX PECYPCOB), MCIOJIb3YEeMbIMU MJisi OOydeHuss W BocmuTanus oOydvarouruxcs ¢ HOJIA,
MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJE U peau3yIOIMMH auaaktuyeckue BosMoxuHoct UKT, conepxanue KOTOpbIx
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00Opa30BaHUU.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTHUKAN».
8—10 KJIACCBI

Henan u3yyeHusi yaeOHOro Kypca

B coBpemMeHHOM 1IU(PPOBOM MUpPE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUTIOKEHUM, TaK
U UX pOJIM B 00pa30BaHUHU, HEOOXOIMMOM KaKJOMY ueloBeKy. Bo3pacraer umncio
npodeccuii, mpu OBIAACHUN KOTOPHIMHU TpeOyeTcs Xopoimas 6a30Basi MOArOTOBKA
B 00JIaCTH BEpPOSTHOCTH W CTATUCTUKHM, TakKas TOATOTOBKAa BaKHA IS
MPOAOHKEHNUS 00pa30BaHUs U I YCIEIIHOM MPo(hecCHOHAIBHON Kapbephl.

Kaxnprii 9eoBek MOCTOSTHHO NMPUHUMACT PEIICHUS] Ha OCHOBE MMEIOIINUXCS
y HEro JaHHBIX. A s OOOCHOBAaHHOTO TPHUHATHS PEIICHUS B  YCIOBHSIX
HeJocTaTka WM M30bITKa WHGOpMalMK HEO0OXOJUMO, B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO T103TOMYy OCTpO BCTaja HEOOXOJUMOCTh c(opmMupoBaTh y
oOy4aroruxcsi GyHKIIMOHATBLHYIO TPAMOTHOCTb, BKITIOUAIOIIYIO B CEOsl B KaUeCTBE
HEOTHEMJIEMON  COCTABJISIONICH  YMEHHME  BOCIPUHUMATh U  KPUTUYECKH
aHAJIM3UPOBaTh MH(OPMAIUIO, IPEJCTABICHHYIO B Pa3IMUHbIX (OpMax, TOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX pPEAIbHBIX TMPOIECCOB U 3aBUCUMOCTEM,
MIPOU3BOANTH TPOCTEHIIINE BEPOSTHOCTHBIC PAaCcUYEThl. 3HAKOMCTBO C OCHOBHBIMU
npuHIHUIaMA cOopa, aHanu3a W TPEJCTaBICHHUS MaHHBIX U3 Pa3IWYHBIX chep
KU3HU OOIlECTBA M TOCYJapCTBa MPHOOIIAET O0ydYaronuxcsi K OOLIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOWHATOPWKM Pa3BUBACT HABBIKM OPTaHU3AINU
nepedopa U mojcuéra Yncia BapUaHTOB, B TOM YHUCIE, B MPUKIATHBIX 3a7adax.
3HAaKOMCTBO C OCHOBaMHU Te€OpUHU TpadoB cO3MaéT MareMaTUUYeCKUil (yHIaMEHT
st GOpMHUPOBAHUS KOMIETEHIIMM B 00jgacTh WHDOpMATHKA U HHUQPPOBBIX
TexHojoruid. [loMuMO »3TOro, mNpu U3YYECHUH CTATUCTUKA U BEPOSTHOCTH
oOoramarTcss TPEACTABICHUS YyYalluXcsli O COBPEMEHHOW KapTHHE MHUpa H
METOJIaX €ro HCCIeoBaHus, (OPMUPYETCS] MOHWMAHHUE POJM CTATUCTUKU Kak
UCTOYHUKA COIMAIBHO 3HAYUMON HH(POpPMAIMA M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM C MaHHBIMH IEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO
Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOW IIKOJBI BBIJCICHBI CIEIYIOIINE
coJiepKaTebHO-MeToAnueckue JTuHuu: «[IpencraBieHne JaHHBIX U ONKCATENbHAS
CTaTHCTUKa»; «BepoATHOCTBY; «DJEeMEHTHl KOMOMHATOpUKH»; «BBenenue B
Teopuio rpadoBy.

Copmepxxanne nuHuM  «lIpeacraBieHne JaHHBIX ©  OMUcCaTelbHAs
CTaTHCTUKA» CIY)XKHT OCHOBOW g (opMHpOBaHHS HAaBBIKOB pabOTHI ¢
uH(opMaIMen: OT YTEHUS W HHTEpIpeTaruu WHGOpPMAIK, MPEACTaBICHHOW B
TaOJMIaxX, Ha auarpaMmax u rpadukax g0 cbopa, TMPEACTABICHUS W aHAIU3a
JAHHBIX C UCIOJIb30BAHUEM CTATHCTHUYECKHX XapaKTEPUCTUK CPEIHUX W
pacceuBanus. Paborass ¢ JOaHHBIMH, OOydYarolmIMecs Y4aTcsi CUUTHIBATh W
WHTEPIPETUPOBATh JIaHHBIE, BBIJBUTATh, APTYMEHTUPOBATh M KPUTHUKOBATH
MPOCTEUIIINE TUTIOTE3bI, PA3MBINLIATE HAJ (PaKTOpaMu, BBHI3BIBAIOITUMU
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U3MEHUYMBOCTh, M OLEHMBATh WX BIMSIHUE HA PACCMaTPUBAEMBbIC BEJIMYUHBI U
IIPOLIECCHI.

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

[lonsiTHE BEpOSATHOCTH BBOJUTCS KaKk Mepa MpPaBAONoa0o0us CIydailHOTO
coOpiTuda. Ilpym m3ydeHum Kypca oOydaromuecs 3HAKOMSTCS € IMPOCTEHIIMMU
METOaMM BBIYMCIICHHS BEpPOSTHOCTEH B  CIyYalHBIX OKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMHM 3JIEMEHTAapHBIMA HCXOJAaMH, BEPOATHOCTHBIMHM 3aKOHAMH,
MO3BOJIIIOIIMMHU CTaBUTh U peliaTh Oojee ClOoXHbIE 3afadd. B Kypc BXomsr
Ha4yaJIbHbIC IIPEICTABICHHUS O CIy4YalHBIX BEJIMYMHAX M HMX YHUCIOBBIX
XapaKTEPUCTHKAX.

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
MaTeMaTUYECKUX Kypcax U y4eOHBIX MPeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B 8-10 knaccax uzyuaercs Kypc «BeposTHOCTh U CTaTHCTHKa», B KOTOPBIH
BXOIAT pasgensl: «lIpeacraBieHne NaHHBIX W ONMCATENbHAs CTATHCTHKAY;
«BepogaTrHocTh»; «DNeMeHTbl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.
Ha u3ydenue naHHoro kypca oTBoAUT 1 ydeOHBIN yac B HEENIO0 B TEUCHHE
Ka)k70ro roja ooy4yenus, Bcero 102 yuebHbIX yaca.

CopeprxaHue yuebHoro kypca (no ronpam obyueHums)

8 kiacc

[IpeacraBnenre JaHHBIX B BUJIE TAOJIUII, AUarpaMM, rpaduKoB. 3arnoaTHeHUE
TaOJIMI[, YTEHHE U TIOCTPOEHUE Jauarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) W
KpYyroBbIX). UTeHne rpaukoB peaibHBIX MpolieccoB. M3pneuenue nndpopmaim us3
JUarpaMM U TaOJINIL, UCTIONIH30BAHUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apupMeTHYecKoe, MeIHuaHa, pa3Max,
HauOoJiplllee M HaWMMEHbIIEe 3HAYeHUs Habopa 4MCIOBBIX AAaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

Cny4aitHbIii SKCIEpUMEHT (ONBIT) U Cily4yaiiHoe coObiThe. BeposiTHOCTh U
gacTtoTa. Poilb MamoBEpOSITHBIX M IPAKTHUECKU TOCTOBEPHBIX COOBITHIA B TIPUPOJIE
U B oO1ecTBe. MoHeTa U urpajibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Yuciao pédep u cymmapHas
creneHb BepiuH. IIpencraBnenue o cBs3HocTH rpada. -Lenu u uukisl. [lytu B
rpadax. Ob6xon rpada (ditnepoB myTh). llpencraBienne 006 OpUEHTUPOBAHHOM
rpade. Pemenune 3a/1a4
C TIOMOIIIBIO TPadOB.

9 kanace

[IpencraBnenne qaHHBIX B BUJIE TAOJIUII, AUATpaMM, TpaduKoB.
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MHOXECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXKeCTBO. Omnepauuu Haf
MHOXXECTBaMU: OObeIUMHEHUE, NepecedyeHue, nomnoiaHeHue. CBoWCTBa omneparuii
HaJl MHOXXECTBAMH: IIEPEMECTUTEIIBHOE, COYETATENIBHOE, PpaCIpPEIEIUTENbHOE,
BKIItoueHus. Vcmonb3oBaHue TrpadUUEcKOro TMPEACTABICHUS MHOXKECTB IS
OIMCAHHUs PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPY PELICHUN 3a4a4.

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

DOneMeHTapHble COObITHUA chaydailHoro ombita. CiydaiiHble COOBITHS.
BepositHoct  coObiTuii.  OnBITBI € PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMH
coOprTusaMu. CrydaitHbiit BEIOOp. CBA3b MEXKIY MAJIOBEPOATHBIMHU U MPAKTHUECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa J€peBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
BUCAYEH BEpIIMHBI, CBSI3b MEXIy YHCIOM BEepHIMH U uuciaoM pédep. IIpasuio
yMHOXeHHUs. Pemienue 3aaa4 ¢ nomoipko rpados.

[IpotuBononoxueie coObiTud. Juarpamma Oiinepa. OObeAMHEHUE WU
nepeceyenne  coObiTuil. HecoBmecTHbie  coObiTus. Dopmyna  CIIOXKEHUs
BEPOATHOCTEH. YCIIOBHAs BepoATHOCTh. [IpaBuino ymHOxeHus. HesaBucumble
cobwiTusa. IlpencraBineHue skcrepuMeHTa B BuAe JepeBa. Pemenue 3amau Ha
HaxO0XKJICHUE BEPOATHOCTEH C IOMOIIBI J€peBa CIIy4aHHOI'O DSKCIIEpUMEHTA,
nyarpamm Jitepa.

10 kaacc

[IpeacraBinenre JaHHBIX B BUAE Ta0null, JAuarpamMm, TpauKoOB,
UHTEpIpeTanus JaHHBIX. YTeHue U nmoctpoeHue Tabiuil, auarpamm, rpadukoB 1o
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 HCHBITAHUM 1O IEPBOrO ycrexa.
Cepuss ucnbiTanuid bepHymiu. BeposiTHocTH COOBITHII B CepuUM HCHBITAHUN
bepnysm.

CiyyaiiHass BEJIMYMHA U PACOPEACICHUE BEPOSTHOCTEM. MaremaTthueckoe
oXuaanue U gucnepcus. [lpumepsl  MaremMaTM4YeCcKOro  OXWIOAHHS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BENMYMHBL. MaTeMaTH4ecKOe OKHIAHUE U
JOUCIEPCUS CIIYYAaWHOW BEJIWYUHBI «UHUCJIO YCIIEXOB B CEPUM UCIBITAHUU
bepnymm».

ITonsarue o 3akoHe O0IBIIUX Yncel. M3mMepeHrne BepOosSTHOCTEH ¢ TTOMOIIBIO
qyacToT. Posb 1 3HaueHune 3aKkoHa OOJIBIINX YHCET B IPUPOE U OOLIECTBE.

NMnaHmpyembie npegMeTHbIe pe3ysibTaTbl 0cBoeHus Mporpammel (Mo rogam
o6yueHus)

[IpenmeTHbIe pe3yibTaThl OCBOCHUS Kypca «BeposTHOCTh M CTaTUCTHUKA» B
8—-10 kaccax XxapakTepU3yIOTCs CAEAYIOUUMHA YMEHUSMU.
8 ki1acc
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Uutath mHOpMaLUIO, MPEACTAaBICHHYIO B TabiuIax, Ha JuarpaMmax;
MPEACTaBIATh JaHHbIE B BHJI€ TaOJHI], CTPOUTH AUATPamMMbl (CTOJIOUKOBBIC
(cTronbuatkie) ¥ KpyTroBbIe) IO MAaCCHBAM 3HAYCHUH.

OnuceiBaTh W MHTEPIPETUPOBATh pPEAJIbHBIE YHCIOBBIE JIaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IMarpaMmax, rpaukax.

Hcnonb30BaTh 11 ONMCAHUS JAHHBIX CTaTUCTUYECKHUE XapaKTEPUCTUKMU:
cpenHee apudmernueckoe, MeauaHa, HauOoJblllee W HAMMEHBIIEE 3HAYCHUS,
pasMax.

HNmMeTp mpeacraBieHUE O CIAy4alHOM WM3MEHUMBOCTH Ha INpUMEpax LEH,
bu3MYeCcKuX BEIMYMH, aHTPOIIOMETPUYECKUX JAHHBIX; UMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

9 kiace

W3BnekaThs U mpeoOpa3oBbIBaTh MH(MOPMAIUIO, MIPEACTABICHHYIO B BUJIC
TabJIUL, 1UarpaMM, rpauKoB; IPEICTABIATh JaHHbIE B BUJIE TaOJIMII, JUarpamm,
rpaduKoB.

OnuceIBaTh JaHHBIE ¢ OMOIIBIO CTATUCTHYECKUX MMOKA3ATENEH: CPEIHUX
3HaYEHUI U Mep paccerBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

HaxomuTh 4YacTOTBI YHCIOBBIX 3HAQYECHHW W  YacTOTBI COOBITHH,
B TOM YHCJI€ 110 pe3yJIbTaTaM U3MEPEHUN U HAOII0ICHUH.

Haxoauth BepoOATHOCTH cCHOy4yallHBIX COOBITMM B  ONbITaX, 3Has
BEPOSITHOCTH  AJIEMEHTApHBIX  COOBITUH, B TOM YHCI€ B  OINbITax
C pPaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckre MOAENIU: AEPEBO CIYyYalHOrO 3KCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuCciaoBas mpsmasi.

OnepupoBaTh MOHATHSIMHU: MHOMXECTBO, ITOAMHOKECTBO; BBIIIOJHATH
omnepalyyd HaJl MHOXECTBaMH: OOBEAMHEHUE, IEePECEUECHUE, JIONOJIHEHUE;
IIEPEYUCIIATD YJIEMEHTHI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

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

10 knacc

M3Bnekat M mpeoOpa3oBbIBaTh HMHQPOPMALIMIO, MPEICTABICHHYIO B
pa3NUYHBIX MCTOYHMKAX B BHUJE TaONMuUL, AUarpaMM, rpaukoB; MpPe/ICTABISATH
JaHHBIE B BUJE TaOJIML], 1Uarpamm, rpa)ukoB.

PemaTte 3agaud OpraHU30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKXKe C
UCIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMMCATENbHBIE XAPAKTEPUCTUKHU [JII MAaCCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEJHUE 3HAUECHUS U MEPbI PACCEUBAHMSL.

HaxoauTth YacToThl 3HAYEHM U YACTOThI COOBITHS, B TOM 4YHUCIE
MOJIB3YSCh pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHHUIN 1 HAOIIOICHUH.

HaxoauTh BepOATHOCTU CIydyalHBIX COOBITHII B M3yYEHHBIX OMbITaX, B
TOM YHUCJE€ B OMNbITAX C PABHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMHU, B
CepUsAX UCIBITAHUM 10 IIEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mpencraBiieHUE O CIy4YallHOM BEJIMYMHE U O PACIpEeIeIICHUU
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BEPOSATHOCTEM.

HNMeTth mipencTaBieHHE O 3aKOHE OOJBIIUX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCEN
B IIPUPOJIE U OOIIECTBE.
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TemaTuueckoe niaHMpoBaHue yyebHoro kypca (no rogam obyuenums)

8 kiacc (He MeHee 34 1)

HaszBanue
pasaesa (TemMbl)
(4mnci10 YacoB)

OcHoBHOe co/iep:KaHue

XapakTepucTHKA JeATeJIbHOCTH 00yYAOIINXCS

'Y CTOMYHBOCTh MEIUAHBI.

IIpencrasiienue [IpencraBnenue JIaHHBIX B |OcBauBaTh €NOCOOBI MPEJICTABICHUSI CTATUCTUYECKUX JIAHHBIX M YUCJIOBBIX MAcCCHUBOB C
TaHHBIX Ta0IMIIaX. [IpakTHyeckre [MOMOIIBI0 TAONHII W JUArpaMM C HCIOJIb30BAHMEM AaKTYaJIbHBIX M Ba)KHBIX JaHHBIX

BBIYMCIICHUSI 110  TaOMWYHBIM |(IeMorpaduyuecKre JaHHbBIE, MPOU3BOJICTBO IPOMBIIUICHHOW W CEIIbCKOXO3SHCTBEHHOM
(79) TaHHBIM. W3Bneyenne U |[OpOAYKLIHU, OOUIECTBEHHBIE U IPUPOIHBIC SBICHHS).

WHTEPIPETAIHs TaOJIMYHBIX

nanmsx. TIpaxTHueckas pabota H3yuyats MeToabl paboThl ¢ TAOIMYHBIMU U I'paUUECKUMU HPEICTABICHUSIMU JAHHBIX C

MOMOIIBIO IIU(POBBIX PECYPCOB B XOJI€ MPAKTUYECKUX padbOT

«Ta0auiey.

['padpuaeckoe MIPE/ICTABJICHHE

MaHHBIX B  BHJIE KPYrOBBIX,

CTOJIOMKOBBIX (cTonbuaThIX)

arpamm. Yrenune u

MOCTPOEHNE JUarpaMM.

[Ipumepst nemMorpaduueckux

arpamm. [TpakTnueckas

pabota «JlmarpaMmmbi»
OnucareabHass Uucnoele  Habopel. CpenneeOcBamBaTh MOHATHSA. YHCIOBOW HAOOp, Mepa IEHTPaIbHON TEHJEHIINH (Mepa LIeHTpa), B
CTATHCTHUKA apudmeTuyecKoe. TOM YHCIIe CpeHee apudMeTndeckoe, MeIMaHa.
(8 ) Menuana  49ucinoBoro  Habopa.OmuchIBATH CTATUCTUYECKHE JTAHHBIC C TIOMOIIBIO CPETHETO aprU(PMETHUECKOTO U

MeauaHbl. PemaTe 3agaun.

M3yuaTh cBOMCTBAa CpeAHUX, B TOM YHCJE C TOMOIILI0 IU(POBBIX PECYPCOB, B XOJE

[IpakTuueckas pabora «Cpemnue
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SHAUYCHU ).

HaubOoubiiee u
3HAYCHUSA YHUCIIOBOI'O

Pazmax.

HaNMCHBIIICEC
Habopa

MPAaKTUYECKUX padoT.

OcBauBaTh MOHATHS. HAUOOJbIICC U HAUMEHbBIIIEE 3HAYCHHUS YHCIOBOIO MAaCCHUBA,
pa3Max.

Pemarthb 3aJavYM Ha BI)I60p crocoda OImMcaHus JaHHBIX B COOTBCTCTBHU C l'IpPIpOI[Oﬁ
JaHHBIX W LCJIAMU UCCICIOBaHU

Cayuaiinas
U3MEHYHBOCTh

(6 4)

Cnyyaiinas HW3MEHUYHUBOCTh
(mpumepsl). YactoTa 3HaUEHUN B
MaccuBe JaHHBIX. ['pynmupoBka.

['ucrorpammel.

[IpakTuueckas pabora

«CnyqaﬁHa;I NU3MCHYHNBOCTB»

OcBauBaTh NOHATHA. YaCTOTa 3HAUCHUI B MacCHBE JaHHBIX, I'PYHIIMPOBKA JaHHbIX,
rucrorpaMmma.

CTpouThb U aHAIU3HUPOBATH TUCTOTPAMMBI, MOAOMPATDH MOIXOISAIINN IIar FPYIITUPOBKH.

OcBauBaTh rpaduyeckue MpeicTaBIeHHUs] Pa3HbIX BHUJOB CIy4alHOM M3MEHUUBOCTH, B
TOM YHUCJIE C IIOMOILBIO [IUPPOBBIX PECYPCOB, B XO/1€ NPAKTUUECKON pabOThI

BBenenue
Teopuio rpagos

(4 9)

['pad,
[Ipencrasnenue
MOMOIIBI0  Tpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIINHA, pebpo.
3aa9n c

Crereusn

pébep M CcyMMmapHas CTENeHb
BepunH. Llens u nukin. Ilyrs B
rpade. [TpencraBnenue 0
cBsi3HOCTH Tpada. O6xon rpada
(oiinepoB myTh). [Ipencrasnenue
00 OpUEHTHPOBAHHBIX Ipadax

OcBauBath mnousiTus. Tpad, BepmumHa rpada, pedpo Tpada, cTeneHb (BaJICHTHOCTh
BEPILKHBI), HENb U LUKIL

OcBauBaTh NOHATHSA: TYTh B Trpade, dUIepoB MmyTh, 00X0a Tpada, OpUEHTHPOBAHHBIN
rpad.

Pemath 3a1aum Ha TIOMCK CyMMBI CTeNeHeN BepiuH rpada, Ha mouck o0xoaa rpada, Ha
MOWCK MyTe B OPHEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bl TMPEACTAaBICHUS 3a7ad U3 Kypca aiaredOpbl, T€OMETPHH, TEOpUU
BEPOSITHOCTEH, IPYTUX MPEIMETOB C MOMOIILI0 TrpadoB (KapThl, CXEMBI, DJIEKTPUUECKHE
1ernu, yHKIIMOHATBHBIE COOTBETCTBHUS) HA TPUMEpPAX
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BepositHOCTH CrnyyaiiHplii OombIT U ciydaiiHoe |(OcBaMBaTh TOHSITUSI: CIy4yallHBIM ONBIT W cly4yailHOe cOObITHE, MajOBEPOSTHOE U
yacTrora cobsiTe.  BepostHOCTh U |[IPaKTUYECKHU JOCTOBEPHOE COOBITHE.
CJIy4aiiHOT 0 4acToTa COOBITHS. Ponb .
M3yyaTh 3HaYMMOCTb MAaJOBEPOSTHBIX COOBITMH B NpHUpOAe M OOIIECTBE Ha Ba)KHBIX
coOBITHA MaQJIOBEPOSITHBIX U TPAKTHUECKU N
. npuMepax (aBapuM, HECUACTHBIE CIy4ad, 3allUTa MEePCOHATIBHON MH(pOpPMAaLUK, Iepenada
JIOCTOBEPHBIX cOOBITHI p | PMEP (asapuu, yHam, sat P (bopmamum, niepen
(49) TaHHBIX).
npupoje u B obmectBe. Monera
1 UIPAJIbHAA  KOCTh B TCOPUH P[3yyaTh pojib KJIACCHYECKUX BEPOSTHOCTHBIX MOJEed (MOHeTa, WrpajbHas KOCThb) B
BCPOATHOCTCH. TEOPHUHU BEPOSTHOCTEHA.
[IpaxTiieckas pabota «HacToTa [fagponate 1 M3yuaTh HacToTy COGLITHI B MPOCTBIX SKCIEPHMEHTAX, B TOM HHCIE ©
BLITAZICHIA OpJ1a» IOMOMIBIO IIU(POBBIX PECYPCOB, B XOJI€ NPAKTUYECKON PabOThI
O060061eHue, [IpencraBnenue naHHbIX. ([IOBTOPATH U3YYEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.
KOHTPOJIb OmnwucarenpHas CTaTUCTHKA.
o PemiaTh 3agaum Ha MNpeACTaBIEHHUE W ONMCAHUWE [AHHBIX C IOMOIIBIO HM3YYEHHBIX
BepositHOCTB CIIly4allHOTO N .
59) COBLITIS xapakTepucTuk. OOcy:KaaTh NPUMepPbl CIy4ailHbIX COOBITHH, MAaJOBEPOSITHBIX U

[IPAKTUYECKH JOCTOBEPHBIX CIy4YalHbIX COOBITUH, X POJIM B IPUPOJE U KU3HU YEJIOBEKa
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9 kuacc (He meHee 34 4)

Ha3Banmue
pa3zaesa (Tembl)
(4HCI10 YacoB)

OcHoBHoOe coep kaHue

XapaKTepncTHKa JCATCJIBbHOCTH oﬁyqammnxcﬂ

IMoBTOpEHHE [IpescraBieHue naHHBIX. [IOBTOPSATHL U3Y4EHHOE U BHICTPAMBATH CHCTEMY 3HAHMIA.
Kypca 8 kJjacca OnucarenpHas CTaTHCTHKA.
. PemiaTh 3aJa4¥ Ha IPEJICTABICHUE M OINMCAHME JAHHBIX C IOMOLIBI M3yYEHHBIX
A CrnyuaitHas U3MEHYUBOCTD.
g XapakTepucTHK. PemaTh 3aJa4d Ha NpEJCTABICHUE TIPYINIUPOBAHHBIX JAHHBIX U
(49) Cpennue 4uciioBoro Hadopa. P p . A pel PyIHp a
OIMCaHKE CAy4aiiHON NU3MEHYMBOCTH.
Crnydaiinbie COOBITHSL. 5 5
PemiaTh 3a1a4M Ha ONPENEICHUE YACTOThI CIIyYaiiHbIX COOBITUI, 00CYKIECHUE IPUMEPOB
BepositHOCTH u YaCTOTBI. e pea yd ’ YA PUMEp
CIIy4aWHBIX COOBITHI, MaJIOBEPOSTHBIX M TMPAKTHYECKH JOCTOBEPHBIX  CIIYHaHBIX
Knaccuueckue Molenu TEOpUHU %’q B ’ p p 8 p ya
. COOBITHIA, MX POJIM B IIPUPOJIEC U KM3HH YEIOBEKA
BEPOATHOCTEH: MOHETa U » MXp PHPOZ
UrpajibHas KOCTh
OnucarenbHas OTKIIOHEHHS. Hucnepcus |OcBaMBAThL MOHATHS: JUCIEPCHS U CTAHAAPTHOE OTKIOHEHHUE, HCIIONIB30BATh STH
CTATHCTHKA. YUCIIOBOTO Habopa. |[XapaKTEPHCTUKHM JUIS ONIMCAHUS PACCEUBAHUS TAHHBIX.
PaccenBanue CrangapTHOE OTKJIOHEHHE
BbIABHraTh THNOTE3bI 00 OTCYTCTBUM MJIM HAIMYHMY CBA3H 110 JHATPAMMaM PaCCEHBaHUS.
MAHHBIX 4rCIOBOro HaGopa. Jlmarpammbl
(4 4) pacceHBaHm CTpPOMTH JUarpaMMbl PACCEMBAHUS 110 UMEIOLIIMMCS JAHHBIM, B TOM YHUCJIE C MOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOXECTBO,  MOAMHOXKECTBO. |(OCBAMBATHL MOHATHS. MHOKECTBO, SIIEMEHT MHOYKECTBA, TIOIMHOKECTBO.
Onepanuy HaJ MHOKECTBAMH:
(4 v) BbINOJIHATH ONEPAIMH HaJl MHOKECTBAMU: 00bEIUHEHNE, TIEPECEUECHHUE, JOTIOTHEHHE.
00bEIMHEHNE, nepeceyeHue,
AOTIOTHCHHC. Mcnosib30BaTh CBOMCTBA: [EPEMECTUTENBHOE, COYETATENBHOE, PACIPENECIUTENLHOE,
. . BKIIFOUEHHSI.
CBoiicTBa onepanui HaJ
MHOKCCTBAMH: Hcnoab30BaTh rpaduueckoe MpPeCTaBIEHHE MHOKECTB MPH ONUCAHUU PealbHbIX
TICPEMECTUTEIILHOC, POLIECCOB U SABJIEHUH, TP PEIIEHHUH 3a/1a4 U3 JIPYTHX y4EOHBIX PEIMETOB U KypPCOB
COYETATENbHOE,
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pacIpeneuTeNIbHOE,

BKJTFOUCHHSI.
['padmyeckoe  mpenacTaBiICHUE
MHOYECTB.
BeposiTHOCTH JJIeMEeHTapHBIC coObITHs. (OCcBaMBATh MOHSITHS. DJIEMCHTAPHOE COOBITHE, CIIyd4allHOE COOBITHE KaK COBOKYITHOCTh
CJIy4aliHOrO Cory4aiiHbie COOBITHS. [0JIATOTMPHUSITCTBYIOIIUX — 3JCMEHTAPHBIX  COOBITHI, PABHOBO3MOXKHBIC 3JCMEHTAPHBIC
cOOBITHA briaronpusTCTByIOIINE COOBITHS.
HJIEMEHTApHbIC COOBITHSL. . .
(6 1) Pemath, 3agauMm  Ha BBIYHCICHHUE BEPOSTHOCTEH COOBITHIA 10  BEPOSTHOCTSIM

BepositHocTu coObITHiA. ONBITHI
C PaBHOBO3MOKHBIMH
DIIEMEHTAPHBIMU  COOBITHSIMH.

CiyyaliHblii BEIOOD.

[IpakTuyeckas pabora «OmBITHI
c PaBHOBO3MO>KHBIMU
JIEMEHTAPHBIMU COOBITUAMU

JJICMCHTAPHBIX COOBITUH CHy‘I&ﬁHOFO OIIBbITA.

Pematn 3aJaYM Ha BbIYMCIICHUC BepOHTHOCTCﬁ COOBITUH B OIBITaxX C PaBHOBO3MOKXHbBIMU
2JICMCHTApHBIMU CO6I)ITI/I$IMI/I, B TOM YHUCJIC C TIOMOIIBIO KOMITBIOTCPA.

[IpoBoaNTh, M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU COOBITHSIMH (C
MCIIO0JIb30BAHUEM MOHET, UIpPAIbHBIX KOCTEH, APYTruX MOJelel) B XOJ€ MPaKTUYECKOU
paboTHI

Brenenne B TeOpUIoQ
rpagos

(4 4)

JlepeBo.  CoiicTBa  jAepeBa:
€IMHCTBEHHOCTh IIyTH,
CYIIIECTBOBAaHHE BUCSTYEHN

BCPIIMHBI, CBA3b MCKIY YHCIIOM

BEpIIMH W 4uclioM  pédep.

[IpaBHUIO YMHOXKEHUS.

OcBauBaTh NMOHATUS: JIEpeBO Kak rpad Oe3 HMKIA, BUCAYas BeplIMHA (JUCT), BETBb
nepeBa, yTh B JIEpPEBE, AMAMETP JIepeBa.

M3yuyaTs cBoOicTBa JIepeBa: CYIIECTBOBAHWE BHUCSIYEHW BEPIIMHBI, €IMHCTBEHHOCTh IIyTH
MEX1y IBYMS BEpIIMHAMHU, CBSI3b MEX/1y YMCIIOM BEPIINH U YUCIOM pEGED.

PemiaTh 3a7a4u Ha TIOUCK U MEpPEUMCIICHUE MyTel B JAepeBe, ONpe/IesieHe YUCIa BEPIIUH
unu pédep B nepeBe, 00xoa OMHAPHOTO JepeBa, B TOM YUCIE C MPUMEHEHUEM IpaBUiia
YMHOXKEHHS
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Cuaryyaiinble
coObITHUSI

(8 4)

[IpoTrBOMONIOXKHOE COOBITHE.

J{narpamma Ditnepa.
OObenuHEHNE U IEpeceUeHUe
COOBITHH. HecoBmectHbie

coObiTust. Dopmyna CIHOKEHUS

BEPOSITHOCTEH. [IpaBuno
YMHOXCHUS BEPOATHOCTEH.
VYcnoBHas BEPOATHOCTb.
HezaBucumele COOBITHSL.
[IpencraBnenue CIIy4aliHOT O

OKCIICPUMCHTA B BUAC ACPCBA

OcBauBaTh NOHATHSA: B3aMHO IIPOTHUBOIIOJIOXHEBIC CO6BITI/I$I, orncpanv HaJl CO6BITI/IHMI/I,

oO0beIMHEHWEe W TIepeceueHHre COOBITHH, auarpamma Oinepa (Dinepa—BeHnHa),

COBMECTHBIC M1 HECOBMECTHBIC COOBITHS.

M3yuyaTth TeopeMbl O BEpOSTHOCTH OOBEIMHEHHS IBYX COOBITHI ((hOPMYIIBI CIOKEHHS
BEPOSTHOCTEMN).

Pematb 3ajaum, B TOM 4YHCII€ TEKCTOBBIC 3aJaud Ha OIPEACIICHUE BEPOSTHOCTEH
00BEIMHEHHUS U TTepeceYeHUs] COOBITUI C TTOMOIIIBIO YMCIOBOM MPSIMOH, Tarpamm Diijiepa,
(hOpMyIIbI CIIOKEHUSI BEPOSATHOCTEH.

OcBauBaTh TOHAITHUSI. IPAaBUWIO YMHOXXEHUSI BEPOSITHOCTEH, YCIIOBHAsi BEPOSATHOCTD,
HE3aBHCUMBbIE COOBITHUS IEPEBO CIYyYatHOTO OIIBITA.

M3yuarh cBolicTBa (ONpeieeHus) HE3aBUCUMbIX COOBITHI.
PemaTs 3a1a4m Ha onpeieeHue U UCTIOJIb30BaHNE HE3aBUCHUMBIX COOBITHIA.

Pemiath 3aauMm Ha MOMCK BEPOSATHOCTEW, B TOM YHCIE YCIOBHBIX, C HCIOJIb30BAHUEM
JIepeBa CIIy4alHOIO OIbITA
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O0o001IEHHE,
KOHTPOJIb

(4 9)

[IpencraBnenue
OnucarenpHas

['padsr.
CIIy4alHOTO

JTAHHBIX.
CTaTHCTHKA.
BepositHOoCTh
COOBITHSI.

eMeHThl KOMOMHATOPUKH

I10oBTOPATH U3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHMIA.

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

PemiaTh 3ajauM Ha HAXOXKJICHHUE BEPOSTHOCTH CIYy4ailHOTO COOBITHSI TIO BEPOSTHOCTSIM
9JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIC B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMU.

Pemath 3aa4n Ha HAXOXKJICHHE BEPOSITHOCTEH 00BEIMHEHHS U TIEPECEUCHHSI COOBITHIA, B
TOM 4YHCJI€ HE3aBHCHUMBIX, C HCIOJb30BAaHUEM TIpaUuUecKuX IpeJCTaBIeHU U JepeBa
CIIy4aliHOTO OIIBITA.

PemaTsb 3a1aum Ha nnepedrciaeHre KOMOMHAIM (YKciia IEPECTaHOBOK, YMCIIa COYETaHMUI),
Ha HaXO0XJIeHHE BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKHU, B TOM YHUCIIE C
MCII0JIb30BaHNEM TpeyroyibHuKa [lackans
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10 KJjacc (He MeHee 34 )

Ha3zpanue
pa3zaesa (Tembl)
(4HC10 YacoB)

OcHoBHoOe coep kaHue

XapaKTepncTHKa JACATCJIbHOCTH oﬁyqammnxcﬂ

IloBTOpEHuUe [IpencraBienue naHHbIX. ([IOBTOPATH N3yUYE€HHOE U BHICTPANBATh CHCTEMY
Kypca 9 kjacca OnucarenpHas CTaTHCTHKA. .
3HAHUU.
" Onepauuu  Hax  COOBITHSMHU.
q) .
HesapucnmocTh coObITHI PemiaTh 3a1a4M Ha [IPE/ICTABICHNE U OMUCAHUE JAHHBIX.
PemaTh 3a1a4M Ha HAXOXKJCHHUE BEPOSTHOCTEH OOBETUHEHHUS U TIEPECEUCHUST COOBITHH, B
TOM YHCJIE€ HE3aBHCHUMBIX, C HCIOJb30BaHMEM TIpaduuecKuX MPEACTaBICHUNA U AepeBa
CJIy4aifHOTO OIIBITA.
PemaTh 3a1aum Ha niepedrcieHne KOMOMHANUM (YUCIIa MePEeCTaHOBOK, YUCIIa COUSTAHH),
Ha HAaXOXKJICHHE BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCIIE C
MCIIOJIb30BaHUEM TpeyroyibHuka [lackans
DJIeMeHTbI KombOuHnaTtopHoe npaswio |OcBauBaTh MOHATHSA. KOMOMHATOPHOE IPAaBUIO YMHOXKEHMsS, YIOPSJIOUYEHHas Mapa,
KOMOMHATOPUKH  [yMHOXEHMS. [lepecraHoBKkU. [Tpoilka OOBEKTOB, MEpPECTaHOBKA, (pakTopuasl dKcia, COYETaHHWE, YMCIO COYETaHUH,
" ®dakropuan. Couetanus U 4uciao [rpeyrobHUK [lackas.
4)

COYETaHUM. TpeyroapHuk
[Tackans. Ilpaktudeckas pabota
«Bplunciienne BEposSTHOCTEN C
VICII0JIb30BAHUEM
KOMOWHATOPHBIX byHKIUI
DIICKTPOHHBIX TaOIUII»

PemiaTe 3agauM Ha TIEpPEUMCIICHUE YIOPSJAOYEHHBIX Tap,

TPOCK, TEePEUUCICHUE

MEPECTAaHOBOK U COUYETaHUU DIEMEHTOB PAa3JIMIHBIX MHOKCCTB.

PemaTh 3a1a4un Ha IPUMEHEHHE YUCIIA COYETaHUN B anredpe (COkpanéHHOe YMHOKEHHE,
6uroM HproToHa).

PemiaTh, npuMeHsisi KOMOMHATOPUKY, 33/1a4l HA BBIYMCIICHUE BEPOSTHOCTEN, B TOM YHCIIe
C TIOMOIIIBIO 3JIEKTPOHHBIX TaOJIMI] B X0J1€ MPAKTUYECKON paboThI
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I'eomerpuueckass [[‘comerpuueckas BeposATHOCTb. [(OCBaMBATh NMOHATHE I€OMETPUYECKON BEPOATHOCTH. PemiaTe 3aga4m Ha HAXOXKICHHUE
BEPOATHOCTH CrayvaiiHplii BBIOOD TOYKM M3 [BEPOATHOCTEH B ONbITax, MPEICTABUMBIX KakK BbIOOp TOYEK M3 MHOIOYTOJIbHUKA, Kpyra,
4 ¢urypel Ha IUIOCKOCTH, M3 |[0Tpe3Ka WU JAYTH OKPYXHOCTH, YHUCIOBOTO MPOMEKYTKA
q
(4 ) OTpe3Ka, U3 Jyrd OKPYKHOCTH
HcnbiTanus VcnbiTanue. Ycrnex M Heynada. (OcBaMBaTh NOHSTHA. HCIBITAaHHE, JJIEMEHTAPHOE COOBITHE B HCIBITAaHUHM (yClleX H
bepnyJiun Cepust MCHBbITAaHUM 110 NEPBOro [HEyjAaya), CEpUsl UCIBITAHUM, HACTYIIEHUE NIEPBOro ycrexa (Heyaauu), Cepusi HCIbITaHuI
6 ycriexa. Mcneitanus bepnysmiu. |bepHysuid.
q .
(6 BepositHOCTH COOBITHI B cepun . . .
. PemiaTh 3a1a4M Ha HaX0XKJIEHHE BEPOATHOCTEH COOBITHI B CEPUH MCIIBITAHUH 10 TIEPBOTO
VICIIBITAHUI bepnymmn. ~
criexa, B TOM 4HUCJIE ¢ IPUMEHEHHEM (DOPMYJIBI CYMMBI T€OMETPUYECKOM ITPOTrPECCHUH.
[IpakTryeckas pabora Y ’ p (bopmy y p porp
Pemiath 3aa4M Ha HaXOXXICHHUE BEPOSTHOCTEH HIIEMEHTApPHBIX COOBITUH B CEpUU
«Mcnbrranus beprymm» B )
HCIbITaHUN BepHyuIM, HAa HaXOXKIEHUE BEPOSTHOCTH ONPEIEIEHHOTO YHMCIIA YCIIEXOB B
cepun ucnbiTaHuid beprynnu. M3ydyaTe B Xo04e NMPaKTH4YeCKO padoThl, B TOM YHCIE C
[TOMOILBIO IIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEPUU UCTIBITAHUHN bepryin
Cayuaiinas Cnyuaitnas BEJIMYMHA n |(OCBOMTH NOHATHA. CiIy4dallHas BEJIIMYMHA, 3HAYECHHE CIy4allHOW  BEJIMYUHBI,
BeJIMYMHA pacrpefelleHue  BEPOSTHOCTEH. |[pacIpelielICHUE BEPOATHOCTEM.
6 MareMaTHyecKkoe OXKHUJIaHUuE | " . .
q . . [A3y4yath M 00CY:KIaTh NIPHUMEPHI JUCKPETHBIX M HENPEPBIBHBIX CIy4aWHBIX BEIUYMH
(6w criepeus CIIly4aitHOU y ya PHMEDBI JIHCKD pep yi
(poct, Bec YeJIOBEKa, YMCIEHHOCTb HACEIEHMs, JpPyrue W3MEHYHMBBIE BEJIMYHHBI,
BEJINYHHBI. ITpumepst

MATEMATHUYCCKOI'O OKHUJaHUA KaK
TCOPCTUYICCKOTO CpeaHero

3HAUYCHUS BECJIIMYUHEIL.

[lonatne o 3akoHe OOJBIIMX
YHCE. N3smepenne
BEPOSITHOCTEM  C  TIOMOIIBIO

yacToT. [IpumeHenune 3akoHa

paccMaTpUBaBIIHECs B KypCce CTATUCTHKH), MOJCIBLHBIX CIYYalHBIX BEITMYHMH, CBA3aHHBIX
CO CIIy4aifHBIMU OIbITaMU (OpOCaHre MOHETHI, UTPATLHON KOCTH, CO CIIy4aiHBIM BRIOOPOM
U T. I1.).

OcBauBaTh TOHSITHSI. MaTEMaTHYCCKOE OXXHIaHUC CﬂyqaﬁHOﬁ BCIIMYHUHBI  KaK

TEOPETHYECKOE CpEIHEE 3HAYECHHE, AMCIEPCHs CIy4yalHOM BEJIMYMHBI Kak aHajor

TMCTIEPCUU YHUCIOBOTr0 Habopa.

Pemathb 3a/la4YM Ha BBIYMUCICHUC MAaTEMATUUCCKOTO OKHUIAHHUA U JUCIICPCUU )IPICKpGTHOfI
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OO0JIBLLINX YUCEN

CJ'Iy‘I&fIHOfI BCJIMYHWHBI 110 3aJaHHOMY pacClpCaCICHUIO, B TOM YHMCJIC 3a/1a4, CBA3AHHBIX CO
CTPaxXOBaHHUEM U JIOTCPCAMU.

3HAKOMHTBCS C MATEMAaTUYECKUM OXKHUJIAHUEM U JIUCIIEPCUEN HEKOTOPBIX paclpeleIeHUH,
B TOM UYHCJIE pacIpeAeIeHHs] ClIy4aiiHOW BEITMYMHbI

«UHCII0 YCIIEXOB» B CEPUU UCHBITaHUM bepHyruim.

M3y4aTh 4acTOoTy COOBITHS B MOBTOPSIONIMXCS CIyYalHBIX ONBITAX KaK CIy4alHYIO
BEIIUYHHY.

3HAKOMHUTBLCSI C 3aKOHOM Oonbiiux uucen (B popme bepHymnu): mpu OGonbpIioM yuciie
OINBITOB YaCTOTa COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemats 3aja4m Ha HU3MCPCHHUC BCpOﬂTHOCTeﬁ C IIOMOIIBIO YaCTOT.

OO0cy:k1aTh POJIb 3aKOHA OOJIBIITUX YKCeNd B 000CHOBAHUU YACTOTHOTO METOJa U3MEPEHUS
BEPOATHOCTEHA.

OﬁcymaTb 3aKOH OOJIBIIIMX YHCET Kak IIPOABJIICHUC CTaTUCTHYECKON yCTOfI‘IPIBOCTPI B
M3MCHYUBEBIX SABJICHUAX, POJIb 3aKOHA OOJIBIINX YKCEel B Mpupoac 1 B )KU3HU YCITIOBCKA

O0001I€HHE,
KOHTPOJIb

(10 u)

[IpencraBnenue JTAHHBIX.
OmnucarenpHas CTaTUCTHUKA.
BeposTHOCT CIIy4aitHOT O
COOBITHSI. DNEeMEHTBI
KOMOMHATOPHKHU. Cryuaiinble

BCJIMYNHBI U pACIPCACIICHUS

HOBTOpﬂTI) HN3YUCHHOC U BBICTPAUBATHL CUCTEMY 3HAHHM.
Pemarthb 3ala4M Ha IpCACTABJICHUC U OITMCAHUEC TaHHBIX.

Pemiath 3aa4uM Ha HAXOXJICHHUE BEPOSITHOCTEH COOBITHI, B TOM YHCIE B OMNBITaX C
PAaBHOBO3MOXKHBIMHM ~ DJIEMEHTAPHBIMU  COOBITUSIMH, BEpPOSTHOCTEH OOBEIUHEHUS W
repecevyeHus COOBITUM, BBIUUCIATH BEPOSTHOCTH B OMNBITAX C CEPUSIMHU CIy4alHBIX
MCITBITAaHUH

[Ipu paszpaboTke paboueil MpPOrpaMMBI

B TCMATHYCCKOM IINTAHUPOBAHHWH JOJIKHBI OBITH YYTCHBI BO3MOKHOCTH
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UCIIOJIb30BAHUS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, ABISIONIMXCS Y4EOHO-METOJUYECKUMHU MaTepHualiaMu
(MyJIbTUMEIUHHBIE IPOTPAMMBI, DJIEKTPOHHBIE YYCOHUKHU U 3a/Ia4HUKH, SJICKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE J1a00paTOpHH,
WUTPOBBIE MPOTPAMMBI, KOJUICKIIUU HH(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB), MUCIOJIB3YeMBIMH JJII OOYYCHHS W BOCTIHTAHUS
oOyuaroruxest ¢ HOJIA, mnpencraBieHHBIMU B SJEKTPOHHOM (LM(PPOBOM) BHUJEC U PEATM3YIONIUMHU  JAUIAKTUYECKUE
Bo3MoxkHOCTH KT, conepkanne KOTOPhIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUM.
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IMOoAXOAbl K OHEHUBAHUIO ITVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHUA

OCHOBHBIMH METOJJaMU TPOBEPKH 3HAHUN M yMEHUN OOydarouuxcs o
MaTeMaTUKe SIBJISIOTCS YCTHBIA ONPOC U MUCbMEHHBbIE paboThl. K muCbMEHHBIM
dbopMaM KOHTPOJISI OTHOCSITCS: MAaTeMaTHUYECKUE JUKTAHTBI, CAMOCTOSITEIbHbIE U
KOHTPOJIbHBIE pa0OThI, TECTOBBIC 33JIaHUS U TECTHI.

OcHOBHBIE BHJIbI TPOBEPKU 3HAHUM — TeKyllas W HTOromas. Tekymias
MpOBEpPKa MPOBOAUTCA CHUCTEMATHUECKU W3 ypoKa B ypPOK, a HMTOTOBas — IIO
3aBEpIIECHUHU TeMbI (pa3jiena), MKOJIbHOTO Kypca.

[Ipy oleHMBaHMM IUTAHUPYEMBIX PpE3YyJIbTaTOB OOYUYEHHUS MAaTeMaTUKe
oOyuaronuxcst ¢ HOJIA HeoOX0OuMO yYHUTBHIBaTH TaKUE€ WHIWBHyaJbHbIC
OCOOCHHOCTH HX pa3BUTHS, KaK: YPOBEHb DPa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQJICHUSI YCTHOM peublo, dHEpreTuueckue pecypebl odydaromuxcs ¢ HOJA. s
KaXKJIOTO 00YyYaromerocst yuuTesb MoaoupaeT HHAUBUAYaIbHbIE (hOPMBI KOHTPOJIS
pe3yNbTaTOB 00yUEHUS MaTEMATHKE.

Jnsa oOyuatomuxes ¢ HOJIA HeoOXoaumo yBeaMYEHUE BpeMs i
BBITIOJTHEHHSI KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaldoT.

KoHTponbHbIE, camMOCTOATENbHBIE M  MpaKTHYeCKue paboThl  Mpu
HEOOXOJMMOCTH MOTYT MpEAJIaraTbCsi C HCIOJBb30BAHUEM JJIEKTPOHHBIX CHCTEM
TECTUPOBAHMUS, HWHOTO MPOTPAaMMHOTO OOecreueHus, 00eCIeYNBAIONINN MpH
HEOOXOAMMOCTH MOYKHO MCIIOJIB30BaTh TEKCTHI C KPYIMHBIM MIPU(PTOM; TPUMEHSATH
KOHTPOJIbHBIE M3MEPHUTENN C OTACTHHBIMU JJIEMEHTaMHU DPEIIEHUS; MCIOIh30BaTh
ANTOPUTMBI TIPU PEIICHUH YPAaBHCHUH W HEPABEHCTB, KOHTPOJIBHBIC U3MEPUTEIH C
rOTOBEIMU TpadukamMu (QYHKIIUA ¥ JUarpaMMaMH; HCIOJIb30BaTh OHJIAMH
TECTHUPOBAHHUE C BEIOOPOM OTBETOB.

Texymmii KOHTPOJIL B (hOpME YCTHOTO OMPOCa MPU HUZKOM KAYECTBE YCTHOM
HKCIIPECCUBHOM peyd OOydaroIMXCcsi HEOOXOJWMO 3aMEHSTh IMHUCbMEHHBIMU
dbopmamu.

Hanpumep, ¢ 3Toi LENbI0O MOTYT HCIIOJIB30BAThCS TECTHI U TECTOBBIC
3amanus w3 bubmmorexku MO (POIIl) na mobGom srtane ypoka. C MOMOIIBIO
TaKUX 3aJaHUd M BOIMPOCOB 3HAYUTEIHLHO TMPOINE MOA00paTh Marepuan Jyis
KOHKPETHOTO KJ1acca, 00yJaroIerocs, COOTBETCTBYIONIMI YPOBHIO €T0 PAa3BUTUS U
BO3PACTHBIX OCOOCHHOCTEH.

CIIEHUAJIBHBIE YCJIIOBUS PEAJIM3ALIMU JUCHUTIJINHBI

B cnysae HeoOxommmocTh (BBIpaKEHHBIC IBUTATEIbHBIC PACCTPOKCTBA,
TSOKEJIOe TOpaXXeHHe pYK, MPEMATCTBYoIIee (OPMUPOBAHUIO TPadOMOTOPHBIX
HaBBIKOB) paboyee mecto oOywarouierocs ¢ HOJA nomxHO OBITH cCHEUaNIbHO
OpPraHW30BaHO B COOTBETCTBHUU C OCOOCHHOCTSIMH OTPAaHUYCHHH €T0 3T0POBBS.
HeoOxomumMo  mpeaycMOTpeTh  HalW4Me  MEPCOHANBHBIX  KOMITBIOTEPOB,
TEXHUYECKUX MPUCIIOCOONICHNH (CrienuanbHas KiaBuaTypa, pa3IMyHOrO BHUIA
KOHTaKTOpbI, 3aMEHSIONIME  MbIllb, JHKOWCTHUKH, TPEKOOJbI, CEHCOpPHBIC
MIJIAHIIETHI).

JlomKHBI OBITH CO37aHbl YCIOBHS 7Sl (PYHKIIMOHHMPOBAHUS COBPEMEHHOM
nH()OPMAITMOHHO-00pa30BaTEILHON CPEIbl, BKIIFOUAIOIIICH
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AJIEKTPOHHBIE MH(OPMAIIMOHHBIE PECYpPChl, AJIEKTPOHHBIE 0O0pa30oBaTEIbHBIC
pecypebl,  COBOKYITHOCTH MH()OPMAIMOHHBIX, TEXHOJIOT U,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIONIUX TEXHUUYECKHUX CPEJCTB U
TEXHOJOTHM (B TOM umcie, ¢iem-TpeHaxepoB, nuactpymenToB Wiki, nudpossix
BHJICO MAaTEpHaOB, BUPTYaJbHBIX JIA0OpaTopwii W Jp.), OOCCICUMBAIOIINX
TocTUxkeHre KaxapiM oOyvaromumcsi ¢ HOJIA MakcuManbHO BO3MOXKHBIX JIJII HETO
PE3yJIBTaTOB oOy4eHHUS. Hampuwmep, HCITOJIP30BAHUE COBPEMECHHOU
oOpa3oBarensHON cpefoii B oOydeHmn MmateMatuke netedr ¢ HOJIA sBastorcs
pecypebl o0mauHoil uHTepHeT- 1atdopmbel MO (POII), xoTopwie copepkat
HeoOXoauMble 00pa3oBaTeIbHbIE MaTepUalibl, HMHCTPYMEHTHI JJI UX CO3JaHUsl U
peaaKkTUPOBaHUsl, BUPTYaJbHbIE JIA0OPATOPHH.
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