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JlanHnass Meroaudeckass pa3paboTka TocBsIIeHa mpobieme mnoarotoBku k OI'D mo
MaTeMaTHKe BBIMYCKHUKOB 9 KkilaccoB. B Hee BXoaar 3amanusi Tpex moayiei («Anredpay,
<<FGOMGTpI/I$I>), «PeanbHas MaTeMaTI/IKa»), HOI[O6HLIC OK3aMCHAILIlMOHHBIM, ITOATOTOBUTCIIBHBIC
3aJlaHus  IJIs1 OTpa6OTKI/I 3JIEMCHTOB Ka)KI[Oﬁ TEMBbI, BapUWaHTbl 1 CaMOCTOSATCIBHOI'O
BbIMONHEeHUs. JlaHHas pa3paboTka moMokeT oOydarommmcs 3¢ ¢deKTuBHEE MOATOTOBUTHCA K
c/1aye dK3aMeHa.

HosicHuTebHASA 32NN CKA

JlanHast mporpaMMa 3JIEKTUBHOTO Kypca IpeaHa3HaYeHa Ij1s 00yJaroImuxcs 9-X KIaccoB
0011e00pa30BaTeIbHBIX YUPEXKIACHUH M paccunTaHa Ha 34 uvac. OHa mnpeaHa3HaYeHa s
MOBBITIICHUST  d(PPEKTUBHOCTH  TOATOTOBKM  oOydarommxcs 9 kimacca K~ OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMEHY M0 MaTeMaTHKE 32 Kypc OCHOBHOM IIKOJIBI M MPEAyCMAaTPUBACT UX
MOArOTOBKY K AajibHElIIeMy 00yUeHHUIO B CPETHEH HIKOIIE.

[Iporpamma 371€KTHBHOTO Kypca coueraercs ¢ JroObiM YMK, pexkoMeHIOBaHHBIM K
HCIOJIb30BaHUIO B 00pa3oBarenbHOM Tporecce. [IporpaMma 3J€KTUBHOTO Kypca COrjacoBaHa C
TpeOOBaHUSIMH TOCYIAapPCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa M COAEPKaHHUEM OCHOBHBIX
MpOrpaMM Kypca MaTeMaTHKU OCHOBHOM IIIKOJIBI.

[IporpaMMoil MIKOJABHOTO Kypca MaTeMAaTUKH HE TMPEAyCMOTpPEHBl 0000IIeHne u
CHUCTEMATHU3allMs 3HAHUN MO Pa3IMYHBIM pasjieiaM, MOJYyUYEHHBIX YYallUMHCS 3a BECh MEPHOJ
oOydenust ¢ 5 mo 9 kmacc. DNeKTUBHBIN Kypc «Maremaruka: moarotropka k OI'D» mo3BonuT
CHUCTEMAaTU3UPOBATh M YIIIyOUTh 3HAHUS yUYAIIUXCS M0 Pa3IMYHbIM pasieaM Kypca MaTeMaTUKH
OCHOBHOM IIKOJIBI (apudMeTuke, anredpe, CTaTUCTUKE U TEOPHH BEPOSTHOCTEH, reomeTpun). B
JAHHOM Kypce TaKXe pacCMaTpPUBAIOTCS HECTAHAAPTHBIC 3aJaHMs, BBIXOMAIIME 33 PAMKH
UIKOJIHOM mporpammbl (Tpadukud C¢ MOAyJeM, KyCOYHO-3aJlaHHble (YHKIUHU, peEIIeHHe
HECTaH/IAPTHBIX yYPaBHEHUW W HEPABEHCTB U Jp.). 3HAHHE JTOr0 Marepuala U YMEHHE €ro
MPUMEHSITh B TPAKTHYECKOW JEATEIHPHOCTH TO3BOJIAT NIKOJBHHUKAM pEIIaTh Pa3HOoOOpa3HbIC
3a/laud pa3IMYHOM CIOXKHOCTU M MOATOTOBHUTHCS K YCIEIIHOHM cliadye SK3aMeHa B HOBOM (opme
WUTOTOBOM aTTECTALIUH.

Kaxmoe 3ansiTHe, a TakKe BCE OHM B IEJIOM HAIpaBJICHBI HA TO, YTOOBI Pa3BUTh HMHTEPEC
UIKOJIbHUKOB K TPEIMETY, MO3HAKOMHUTh MX C HOBBIMH HJEIMH U METOJAMH, PACIIUPHUTH
mpeacTaBieHne 00 H3y4aeMOM B OCHOBHOM Kypce Marepualie, a TIJaBHOE, PacCMOTPETh
MHTEPECHBIE 3aJ1a4H.

DTOT Kypc MpejularaeT ydauuMmcsi 3HaKOMCTBO C MaTeMaTHKOM Kak ¢ OOIIeKYJIbTYpHOM
LIEHHOCTHIO, BBIPAOOTKOW MOHMMAHUS WMH TOTO, YTO MaTeMaTHKa SBJISETCS MHCTPYMEHTOM
MO3HAHUS OKPY’KAIOIIEr0 MUpa M CaMoro ceosl.

Ecnu B u3ydeHuu npeaMeroB eCTECTBEHHOHAYYHOrO IIMKJIa OYEHb BaXXHOE MECTO 3aHHUMAaeT
OKCIIEPUMEHT M HWMEHHO B TMpoIlecce JKCIEPUMEHTa U OOCYXKICHHsS €ro OpraHu3alud |
pe3ysbTaToB (DOPMHUPYIOTCS U Pa3BHBAIOTCS WHTEPECHl YUCHHWKA K JIAaHHOMY IPEAMETY, TO B
MaTeMaTHKe 3KBHUBAJIEHTOM SKCIIEPUMEHTa sBiseTcs pemieHue 3agad. CoOCTBEHHO BECh Kypc
MaTeMaTHKHd MOXKET OBITh MOCTPOEH U, KaK MPaBWIJIO, CTPOUTCS HA PEIICHUU Pa3IUYHBIX IO
CTENEHU BAKHOCTHU U TPYAHOCTH 3a/1ay.

IleJb 3J1eKTHBHOI'0 KYpCa: CUCTEMAaTH3allls 3HAHUH U CIIOCOOOB AEATEIbHOCTH YUAIUXCS 110
MaTeMaTHKe 32 Kypc OCHOBHOM IIKOJIBI, TOJrOTOBKA 00yUaromuxcs 9 kiacca K OCHOBHOMY
rocy/1JapCTBEHHOMY 9K3aMeHY 110 MaTeMaTHUKe.

3agaum Kypca:
- obyuarowue: (hopmuposanue noznasamenvHulx u noeudeckux YVJI)

dbopmupoBanue "Oa3bl 3HaHUK" MO anredpe, TEOMETPUHM W pPEATbHOH MaTeMaTHKeE,
MO3BOJIAIONICH ~ OCCHPENSATCTBEHHO  ONEPHPOBATh  MAaTEMaTHYECKHMM  MaTepUajioM  BHE
3aBUCHMOCTH OT CIoco0a MPOBEPKHU 3HAHMIA;

o0OydeHue MpaBUILHON HHTEPIPETAIINH CIIOPHBIX (POPMYITHPOBOK 3aJaHUN;




pa3BUTHE HABBIKOB PELIEHUS TECTOB,;

HAYYUTh MaKCUMaIbHO 3()PEKTHBHO pacmpeneNsTh BpeMs, OTBEICHHOE Ha BBIOJHECHUE
3a1aHu;

NOATrOTOBUTH K ycnenHou caaye OI'D mo MmareMaruke.

- pazsusarowue. (hopmuposanue peeyramuenvix YV/])

YMEHHE CTaBHUThH Tepes] CO00M 1eNb — 1esienojaranue, Kak MoCTaHOBKY y4eOHOM 3a1aun Ha
OCHOBE COOTHECEHHUsSI TOTO, YTO YXK€ M3BECTHO M YCBOEHO YYallUMCs, U TOr0, 4YTO eIIe
HEU3BECTHO;

IJIAHUPOBATh CBOIO PAa0OTy - IUIAHMPOBAHUE — OIPEACICHHUE IOCIIEI0BATEILHOCTH
MPOMEXKYTOUYHBIX I[€JI€ ¢ Yy4YeTOM KOHEYHOrO pe3ysibTaTa;, COCTaBJICHHE IJlaHA U
MOCIEIOBATENLHOCTH AEHCTBHU;

KOHTPOJb B (popMe cudeHus crocoda ASUCTBHS B €ro pe3yIbTara ¢ 3aaHHBIM 3TaJIOHOM C
L[ebI0 OOHAPY)KEHUS OTKIIOHEHUH M OTJIMYMI OT 3TaJOHA;

OLIEHKA - BBIJICJICHUE U OCO3HAHUE YYAIUMCS TOTO, YTO YK€ YCBOCHO M YTO €Il€ MOAJIEKUT
YCBOEHUIO, OCO3HAHME KaYECTBA U YPOBHSI YCBOCHUS,

- gocnumamenvHule. (popmuposanue KOMMYHUKAMUSHBIX U TudHOCmHbIX Y V]])

(hopMHpOBaTh YMEHHE CIyLIaTh U BCTyNaTh B TUAJIOT;

BOCIIUTHIBATh OTBETCTBEHHOCTh U aKKYpPaTHOCT;

y4acTBOBaTh B KOJUIEKTHBHOM OOCYXIEHHH, TIPU TOM YYUTHCS YMEHHUIO OCO3HAHHO W
MIPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3hIBAHUE B YCTHOM U MUCbMEHHOU (popme;

CMBbIC/I000pa30BaHUe T. €. YCTAHOBJCHHMIO YYAIIMMHUCS CBSI3M MEXJIy LENbl0 y4eOHOM
NESATENBbHOCTH M €€ MOTHBOM, JAPYTMMH CJIOBaMH, MEXIY pPe3yJbTaTOM-IPOAYKTOM YYEHHS,
OOY>KIAIOLINM JI€ATEIbHOCTh, U TEM, PaJi Y€ro OHA OCYLIECTBIISIETCS, CAMOOPTraHU3aIHSI.

DyHKUUM Kypca:

e OpHUEHTAlMsl HAa COBEPUICHCTBOBAHME HABBIKOB IMO3HABATEIbHOW, OpPraHU3allMOHHON
JIeSITeIIbHOCTH;

e  KoMmIeHcanus HegoctaTkoB 3YH 1o maremaruke.

Metoabl 1 (popMBI 00yUeHHS

Metoasl U ¢GopMbl 00yuyeHHsS OIpenenstoTcs TpeOoBaHUSAMH OOy4YeHHUS, C  Y4ETOM
UHAMBUIYalIbHBIX M BO3PACTHBIX OCOOEHHOCTEM ydWaluxcsi, pPa3BUTUS M CAMOPA3BUTHUS
JUYHOCTH. B CBSI3U C 3TUM OCHOBHBIE IPUOPUTETH METOAUKH U3yUEHUSI Kypca:

e oOyueHue yepe3 OIbIT U COTPYIHUYECTBO;

e yYeT MHJIUBUAYAIbHBIX OCOOCHHOCTEH U MOTPeOHOCTEH yyaIuxcs;

e  HMHTEPAaKTUBHOCTH (paboTa B MaJbIX TPYIINaX, POJIEBbIE UTPHI, TPEHUHTH, BHE 3aHATHUH -
METO/]I IPOEKTOB);

e  JIMYHOCTHO - I€ATEIbHOCTHBIN U CyOBEKT — CyOBEKTUBHBIN 10AX0/] (00JbIlIee BHUMAHKE
K JJMYHOCTH YYalllerocs, a He LeJIIM YUUTEINsl, pABHOIPABHOE UX B3aUMOJEHCTBHE).

st paboThl ¢ ydamumucs, 6€3yciaoBHO, IPUMEHUMbI Takue (GopMbl pabOThI, KaK JEKIUS U
cemuHap. [ToMuMoO 3THUX TpaaUIIMOHHBIX POPM PEKOMEHIYyETCs MCIIOJIb30BaTh TAKXKE TUCKYCCUH,
BBICTYIUIEHHMSI C JIOKJIQJaMH, COJEPKAIlMMHU OTYET O BBHINOJHEHUM WHAWBHUIYaJbHOTO WJIN
IPYHIIOBOIO JIOMAIHEr0 3aJaHUsl WIM C COAOKIAJAAMH, JOMOJHSIOUIMMH JIEKIUIO YYUTENS.
Bo3MoxHBI pasnuuHble (OpMBI TBOPYECKOH pabOThI ywalmuxcs, Kak HalpuMep, «3alluTra
peleHus», OT4YEeT MO pe3yjbTaTaM «IOMCKOBOI» paboThl Ha 0OOpa3oBaTeNbHBIX CalTax B
WuTepHere no ykasaHHoi Teme. Takum o0pa3oM, JaHHBIM Kypc HE MCKIIOYAaeT BO3MOXKHOCTU
IIPOEKTHON [JEATEIBHOCTH YYaIlUXCS BO BHEYpOYHOE Bpems. MTOrom Takoil IEATEIBHOCTH
MOTYT OBbITh TBOpYECKUE PAOOTHI.



[Ipeanaraemelii Kypc sBIs€TCS PA3BUTHEM CHUCTEMBbI paHee MPUOOPETEHHBIX IMPOrpaMMHBIX
3HAaHHUM, €ro Lenb - CO3[aTh LEJIOCTHOE IPEICTABICHHE O TEME M 3HAYUTEIbHO PACIIUPHUTH
CIEKTp 3aJad, IIOCUJIBHBIX I Yydamuxcs. Bce cBoiicTtBa, BXxomdlue B Kype, U HX
JI0KA3aTeJIbCTBA HE BBI3OBYT TPYJHOCTH Yy y4YalUXcCs, T.K. HE COJEpKaT IPOMO3JIKMX BBIKIIAJIOK,
a KaXJ10€ Ipeaplaylee TOTOBUT nocnenyroiee. [lpn Hanpasisioniel posn yu4nuTens MKOIbHUKA
MOTYT CaMOCTOATENIBHO CPOPMYJIMPOBATH HOBBIE JIJIsl HUX CBOMCTBA M Ja)ke J0Ka3aTh MX. Bce
JOJDKHO pacriojaratb K CaMOCTOSITENIBHOMY IIOMCKY W IIOBBIIIATH MHTEPEC K H3YYEHHIO
npenMerta. IlpencraBisds ydammMes BO3MOXKHOCTb OCMBICIUTBH CBOMCTBA M MX JIOKa3aTENbCTBA,
YUUTENb Pa3BUBAET FT€OMETPUUECKYI0 MHTYHIINIO, 6€3 KOTOPOH HEMBICIMMO TBOPUYECTBO.

Takum 00pa3oM, nporpamma NpUMEHUMA JJIs PA3JIMYHBIX TPYII MIKOJIbHUKOB, B TOM YHCIIE,
HE MMEIOLMX XOpOoIIel MOJAroTOBKU. B 3TOM ciydae, yuuTenb MOKET Cy3UTh TpeOOBaHHS U
MPEUIOKUTh B Ka4eCTBE JOMAIIHUX 33/aHU CO3/laHUE TBOPUYECKHX paloT, MpH 3TOM y AeTei
pa3BUBAETCS HMHTYUTHBHO-ACCOLMATUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, IOMOXXET WM IIpU
BBIITOJIHEHNH 3amanui OI'D.,

OcHoBHas (QyHKIMS YUUTENSI B JAHHOM KypCE€ COCTOUT B «COINPOBOKICHUW» YyYalllerocs B
€ro Mo3HaBaTEJIbHOM e TEIbHOCTH, KOPPEKLIUK paHee MOMydeHHbIX ydaiumucs 3YH.

OCHOBHOE COAEP/KAHHE (34 uac)
Apupmernka
Hamypansusie uucna. Cmenensb ¢ HAMypaibHbIM NOKA3AMeNeM.
Payuonansuste uucna. Mooyno (abconromuas senuuuna) yucia. CpagueHue payuoHaIbHblx
yucen. Apugpmemuueckue oeticmeus ¢ payuonanvHuimu yuciamu. Cmenens ¢ yenvim
nokasameinem.
Yucnosvie gvipasiceHus, nopsook 0elucmeull 8 HuX, UCNONb308aHUE CKOOOK. 3aKOHbL
apughmemuueckux Oeticmsuil: nepemecmumenbHbulil, CO4emamenbHbulil, pAcnpeoeiumenbHblil.
HevictButenbHbie uncna. KBaapaTtHbiid kopeHb U3 unciaa. Kopens tperbei crenenu. [lonamue
0 KopHe N-0li cmenexu u3 Yyucia.
JleicTBUTENbHBIC YKCIIa KaK OCCKOHEUHBIC JeCITHUHBIC qpoou. CpaBHEHUE ICHCTBUTEIIBHBIX
yuces, apupMeTHIecKre JeiHCTBUS Ha/l HUMHU.
DTanbl pa3BUTHS NPEJICTABICHUN O YKCIIE.
N3mepenust, npubnamxeHus1, olieHKU. Pazmepsl 00bEKTOB OKpYyKaromiero Hac Mupa (ot
3JIeMEHTapHbBIX YacTull 10 BeceneHHoit), IIUTeNbHOCTh MPOLIECCOB B OKPYIKAIOIEM HaC MUPE.
[IpencraBieHne 3aBUCKMOCTH MEKy BETUYMHAMU B BUJIE POPMYIL.
Brinenenne MHOKUTENS — CTETICHU JIECATH B 3aIIUCH YHUCIIA.
Anzeopa
Anzebpauueckue Opoou. Apugpmemuueckue onepayuu Hao anzedpauuecKkumu oOpoodamu.
bykeennvie evipaswcenus (svipasicenus ¢ nepemennvimu). Hucnoeoe 3nauenue OYKEEHHO20
gvipadiceHus. [lonycmumole 3HAYEHUS NEPEMEHHbIX, 8X00AWUX 8 aleeOpauiecKue GblPadiCeHus..
Iloocmanoexka evipasiceHutl émecmo nepemeHHvix. Pagencmeo OYKGeHHbIX BbIPANCEHULL.
Toocoecmeo, ookazamenvbcmeo modcoecms. Ilpeobpazosanus evlpasxceHuil.
Ceoticmea cmeneneli ¢ yenvim nokasamenem. Muozounenvl. Cnoocenue, Gvluumanue,
VMHONCEHUE MHO20ULeH08. DOpMYIbl COKPAUEHHO20 YMHONCEHUS: K8AOpam CyMMbl U K8aopam
pasHocmu, Ky0 cyMMbl U KyO pasHoctH. Dopmyna paznocmu keadpamosg, (HopMylia CyMMBI
KyOOB U pa3zHOCTU KyOOB. Pasznoowcenue mHozounena Ha muoxcumenu. Keaopamuulii mpexuieH.
Brinenenne mnonaHOro KBajpara B KBaJpaTHOM TpexulieHe. Teopema Buema. Pa3znooicenue
K68AOpamHO20 mMpexuiena Ha JuHeliHble MHodcumenu. MHozounenvl ¢ 0OHOU nepemMeHHOU.
Cmenens mnozounena. Kopenv mnocounena.

Anrebpanyeckas 1poos. Cokpamienue apooeit. JlelicTBus ¢ anreOpandecKuMu IpoOsSMH.
PanmonanbHble BBIpaXKeHMS M HX HpeoOpasoBanusi. CBOICTBa KBaJpaTHBIX KOpHEH U UX
MIPUMEHEHUE B BBIUMCIICHUSIX.

Ypasenenus u nepasencmea. Ypasuenue c oonoii nepemennou. Kopenv ypasuenus. Jlunetinoe



ypasnenue. Keaopammoe ypasnenue: ¢opmyna ropmeii keadpamnoeo ypasHuenus, Pewenue
Ppayuonanvusix ypaeueHuil. IIpumepsl pewienus ypasHeHull 8biCUUX CIeneHell;, Memoobvl 3aMeHbl
nepemMeHHOU, Pa3N0AHCEeHUs HA MHOICUMETU.
VYpaBHeHHe C ABYMs NEpPEMEHHBIMU; pPEIICHHE YpaBHEHUS C JByMs nepeMeHHbIMH. Cucrema
YpaBHEHUH; penieHnue cuctemMbl. CucTemMa JABYX JMHEHHBIX YPABHEHUN C ABYMSI NIEPEMEHHBIMH;
peleHre TMOJCTAHOBKOM M ajnreOpamdyecKkuM CIIOKEHHEM. YpaBHEHHE C HECKOJIBKUMHU
nepeMeHHbIMU. lIpumMepsl pemeHuss HelnMHENHbIX cucteM. lIpumepsl pemeHus ypaBHEHUH B
LETIBIX YUCIIAX.
HepaseHnctBo ¢ onHol nepeMeHHOU. Pemienue HepaBeHcTBA. JIMHEVHBIE HEPABEHCTBA C OJHOM
NepeMEHHON U ux cucteMmbl. KBagpaTHeie HepaBeHCTBA. [Ipumepsl peuienuss OpoOHO-TUHEUHbIX
HEepaBeHCcme.
YucnoBble HEpaBEHCTBA WM HX CBOWCTBA. /JloKa3zamenbCcmeo UUCIO8bIX U aAneeOpaudeckux
HepaseHcme.
Ilepexox oT ciaoBecHOH  (POPMYJHPOBKH  COOTHOIIEHHI  MeEKIY BeJHYHMHAMH
aJredpan4eckoit. Pemienue TeKCTOBBIX 3a1a4 aAre0pandecKuM crnocodom.
YucjoBble mociaenoBaTeJbHOCTH. [loHsTHEe mOCHenoBarenbHOCTH. Apudmernueckas u
reomerpuueckas nporpeccur. @opmysbl o0IIero 4yieHa apuPpMETHIECKON M T€OMETPUUYECKOM
Iporpeccuif, CyMMbl IEpBBIX HECKOJbKUX WIECHOB apU(PMETHUECKO U TreoMeTpudecKoin
IIPOTPECCUNL.
Yucaosble pynkuuu. [lorstue Gynkmuu. O6macts onpenenenns GyHkiuu. CrocoObl 3a1aHus
¢bynkuu. 'paduk GyHKImM, Bo3pactanue u yoObiBaHue (QyHKIUU, HAUOOIbIIEe U HAMEHbIIEe
3Ha4eHUs1 (QYHKUMH, HYJIM (QYHKIUH, TPOMEXYTKH 3HAKOMOCTOSHCTBA. YUTeHue rpaduxos
GyHKIUH.
OYHKINK, OMHUCHIBAIOIIME TNPIMYI0O U OOpAaTHYIO MPOMOPLHUOHAIBHYIO 3aBHUCHUMOCTH, WX
rpaduku. JluneitHas ¢yHKIMSA, ee TpapuK, TEOMETPHUUECKUH CMBICT KO3 PUIIHEHTOB.
l'unep6ona. KBagparuunas ¢gynkuus, ee rpaduk, napadona. KoopaunaTts! BepumHbl napadbosisl,
oChb cuMMeTpuu. CmenenHvle yHKYuU ¢ HAMYPATbHbIM NOKazamenem, ux epaguxu. I'paduku
(GyHKUMHA: KOpeHb KBaJpaTHbBIM, KOpeHb KyOudeckui, Momynb. Mcmonb3oBaHue rpadukoB
(GYHKUMN 715 peleHUs] YpaBHEHUI U CHCTEM.
[Ipumepsl rpaduueckux 3aBHCHUMOCTEH, OTpa)KalolUX pealbHble IPOIECCHl: KojebaHue,
MOKa3aTeIbHbIN POCT; YuUCI06ble PYHKYUU, ONUCHIBAIOWUE IMU NPOYECCHL.
[NapannensHbIi IEpeHOC TPaGUKOB BAOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUNENbHO OCell.
Koopannartpl. M300pakeHre 4yucen TOUKaMu KOOPUHATHON MpMOU. ['eoMeTprdecKuii CMBICT
MoayJsd 4ucia. YuciloBble NPOMEXYTKU: HMHTEpBal, OTPE30OK, Jyd. Dopmyna paccmosHus
MexHcOy MOUKAMU KOOPOUHAMHOU NPAMOI.
JlexapToBBl KOOpJAMHATHI Ha IIJIOCKOCTH; KOOPAMHATHI TOUKH. KOOpauHATHI CepeMHbl OTpE3Ka.
@dopmyna pacCTOSHUSA MEXIY ABYMs TOYKAaMHU IUIOCKOCTU. YPaBHEHHUE IIPSIMOMH, YIJIOBOU
KO3 PHUIHMEHT IPSIMOM, YCIOBHE MapaJUIEIbHOCTH MPSIMBIX. Y paBHEHHE OKPYKHOCTH C IIEHTPOM
B Hauajie KOOPAUHAT U 8 1000l 3a0aHHOU MOUKe.
I'padmueckas uHTepnpeTanysi ypaBHEHUN C JBYMsI IEPEMEHHBIMU M X CHUCTEM, HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HavanbHble NOHATHS U TEOPEMbI F€OMETPHUH.
Bo3HMKHOBEHME FEOMETPUM U3 TPAKTUKU.
I'eomeTpuueckue gpurypsl u Tena. PaBeHCTBO B reOMeTpHUH.
Touka, mpsiMast U MIOCKOCTb.
[lonsiTHIE O FEOMETPUUECKOM MECTE TOUEK.
Paccrosaue. Otpe3ok, iayd. Jlomanas.
VYron. [Ipamoii yrona. Octpeie U Tynble yriibl. BepTukaibHble M1 CMEXHBIE yIUIbl. brccekTpuca
yIJla ¥ €€ CBOMCTBA.
[lapannensHple W mepecekarouyecss mpsimble. lleprneHAUKYIspHOCTh NpsAMBIX. TeopeMbl o
MapajuIeIbHOCTH U MEPHEHIUKYIAPHOCTH NMpsAMbIX. CBONCTBO CEPEIMHHOIO MEPIEHIUKYISpa K



oTpe3Ky. [lepnenauKyssap u HaKIOHHAsA K IpsAMOH. MHOTOYroJIbHUKH. OKPYKHOCTb U KPYT.
TpeyroabHuk. [IpsMoyroibHbE, OCTPOYIOJbHBIE, U TYNOYTOJIbHBIE TPEYroJibHUKU. BricoTa,
MenuaHa, OMCCEKTpHCa, CPeaHss JIMHUS TpeyroyibHUKa. PaBHOOeIpeHHBIE W PaBHOCTOPOHHHE
TPEyroJbHUKHU; CBOMCTBA U MIPU3HAKU PAaBHOOEIPEHHOIO TPEYTOJIbHUKA.

[Ipuznaku paBeHcTBa TpeyroiapHUkoB. HepaBenctBo  TpeyronpHuka. Cymma  yriioB
TpeyrojbHUKa. BHEIIHNE yIiIbl TPEYTOJbHUKA. 3aBUCHMOCTh MEXKIY BETUYMHAM CTOPOH U YIJIOB
TpEeyroJjbHUKA.

Teopema ®aneca. Ilomobue TpeyronbHUKOB; KodpdunueHT mnomoous. IlpuszHaku mogoous
TPEYTrOJIbHUKOB.

Teopema Ilugaropa. Ilpusnaku paBeHCTBa MPSIMOYTOJIBHBIX TPEYroiabHUKOB. CHHYC, KOCHHYC,
TaHT€HC, KOTAaHT'€HC OCTPOro yrjia MpsIMOYTOJBHOTO TpeyrojibHuka u yrioB ot 0° mo 180°;
IIPpUBEACHUE K OCTpoMy yrily. PemeHue mNpsSMOYrojbHBIX TpEYrojbHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXkAecTBO. DopMyinbl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC OJHOTO M TOro ke yria. Teopema KOCHHYCOB M TEOpEMa CHHYCOB; IPUMEPBI MX
MIPUMEHEHUS 17151 BBIYMCIICHUSI JIEMEHTOB TPEYTOJIbHUKA.

3aMeyaTenbHble TOYKHM TPEYroJIbHUKA: TOYKH IEPEeCeUeHUs CEPEeIUHHBIX MEpPHEeHIUKYISIPOB,
OMCCEeKTpHC, ME/IUaH.

YeroipexyroabHuk. [lapamnenorpamMm, ero cpoiictBa U npusHaku. [IpsMoyroyibHHK, KBaapar,
poMO, WX CBOWCTBAa WM MpH3HAKH. Tpamenus, CpeaHssl JMHUS Tpamneluud; paBHOOEApEHHAs
Tpanenus.

MHoroyroabHuKH. Beinykibie MHOIOyrojibHUKM. CyMMa yTiiOB BBITYKJIOTO MHOTOYTOJBHHUKA.
BrnvcanHble ¥ ONMCAaHHBIE MHOTOYTOJIBHUKH. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

Oxpy:xHocTb U KpyTr. Llentp, paguyc, nuametp. [yra, xopaa. Cexrop, cerMeHT. LleHTpanbHbli,
BIIMCAHHBIA YIroOJI; BEJIMYMHA BIMCAHHOIO Yyria. B3auMHOEe pacrnojoXeHue MNpsIMOd U
OKpPY>KHOCTH, 08yX oOKpydscHocmeti. KacatenbHas UM CeKylas K OKPYXHOCTH, PaBEHCTBO
KacaTeJIbHbIX, IIPOBEIECHHBIX U3 OJHOW TOYKH. Mempuueckue COOMHOUWIEHUS 8 OKPYICHOCIU:
CBOUCMBA CEKYUWUX, KACAMENbHbIX, XOPO.

OKpy’>KHOCTb, BNMCAHHAs B TPEYIOJbHUK, U OKPY)KHOCTb, OIHCAaHHAas OKOJO TPEYrOJbHUKA.
BrnucanHble W ONHMCAHHBIE YETBIPEXYIOJBHUKU. Bnucannvle u ONUCAHHbIE OKPYICHOCMU
NPAaBUILHO20 MHO20)20/IbHUKA.

HN3mepenue reoMerpuyecKkux BeJHMYMH. [[nuHa otpeska. JlIMHA JIOMAaHOW, NEPUMETP
MHOTOYTOJIbHUKA.

Paccrositnue oT TOukM A0 TpsAMol. PaccrosiHue Mexay MmapaiyielbHbIMA NpsMbIMHU. J[nHA
OKpPY>KHOCTH, YUCJIO T; JiMHA Oyru. BenmuuumHa yrma. I'pagycHas Mepa yryia, COOTBETCTBHE
MEX/ly BEJINYMHON yTiia U JUIMHON AYT'H OKPY>KHOCTH.

[TonsTre o muomaay miockux ¢uryp. PaBHOCOCTaBI€HHbIE U PAaBHOBEIUKHUE (DUTYPHI.

[nomanes mnpsmoyroisHuka. I[lnomans mnapamienorpamMmma, TpEyrojabHUKAa U Tpaneuuu
(ocHOBHBIE (hopmyibl). DopMyIIbI, BRIpaXKarolye IUIOIalb TPEYrOJIbHUKA: Yepe3 IBE CTOPOHBI U
YTOJI MEXKIY HUMH, uepe3 nepumemp U paouyc SNUCAHHOU OKpydxcHocmu, ¢gopmyna Iepona.
ITnowaow yemvipexyzonvruxa. [lnomans Kpyra u Mia0Ias CEKTOpa.

CBs13b MEXTy TUIOMIAASIMHU TTOI00HBIX UTYP.

dnemenmapl 102uKu, KOMOUHAMOPUKU,

CMAmuCmuKu u meopuu 6eposAmHocmen

JokazareabcrBo. OmpeneneHusi, J10Ka3aTelbCTBA, AaAKCHUOMBI U TEOPEMBI;  CJIEICTBHUSL.
Heobxooumvle u docmamounvie ycnosus. Koutpmnpumep. Jloka3aTenbCTBO OT HPOTHUBHOTO.
[Ipsimast 1 oOpaTHast TEOPEMBI.

Ilonamue 06 akxcuomamuke U AKCUOMAMUYECKOM NOCMpoeHuu ceomempuu. Ilamuiii nocmynam
Dexnuoa u e2o ucmopus.

MHo:xecTBa M KOMOMHATOpUKA. MHodcecmeo. DnemeHm MHONCECMBA, NOOMHOICECMBO.
Obveounenue u nepeceuenue MHodxcecms. /fuacpammul Jinepa.

[Ipumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, MPABUIO YMHOKEHHUS.
CratucTuyeckue nAaHHble. [IpeacraBneHne NaHHBIX B BUAE TaONUIl, AUArpaMM, TrpaduKoB.



Cpennue pe3ynbTaToB U3MepeHui. [IoHsTHE O CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[TonsiTHE U TPUMEPHI CITyYaHBIX COOBITHIA.

BepositHocTh. YacTtoTa cOOBITHS, BEPOSTHOCTh. PaBHOBO3MOXHBIE COOBITHS M TOACYET HX
BEepOATHOCTH. [IpencraBnenue o reoMeTpuIeCcKOr BEPOSATHOCTH.

Hrorosasi kKoHTpOJILHAsSI padoTa.

O0mas xapakTepucTuKa Kypca

Marematuyeckoe 00pa3oBaHHE B OCHOBHOW IIIKOJE CKJIQABIBAETCS W3 CJEAYIOUINX
COJIEP)KATEIIbHBIX KOMITOHCHTOB (TOYHBIC Ha3BaHHUS OJIOKOB): apugmemuxa, anzeopa,
2eomempusi, Inemenmol KOMOUHAMOPUKU MEOPUU 6ePOAMHOCHEll, CIMAMUCIMUKU U JI02UKU.
B cBoeii COBOKYITHOCTH OHU OTpa)aroT OOraThlil OMBIT 00yYeHHs MaTeMaTHKe B HaIlIel cTpaHe,
YUYUTHIBAIOT COBPEMEHHBIC TEHJCHIIMM OTCUECTBEHHOW M 3apyOeKHOM IIKOJIBI M TO3BOJISIOT
peain30BaTh MOCTaBJICHHbBIE NIEPE]] UIKOJIBHBIM 00pa3oBaHuEM 1€ Ha HH(OPMAIMOHHO EMKOM
U TPAKTUYECKH 3HAYMMOM Marepuaie. IJTU COAEpKaTelIbHble KOMIIOHEHTHI, pa3BUBASCh Ha
MPOTSHKEHUH BCEX JIET 0O0Yy4EHHs], €CTECTBEHHBIM 00pa3oM MEPEIIeTaloTCsl U B3aUMOICUCTBYIOT
B YUEOHBIX Kypcax.

Apugpmemuka mnpuszBaHa CcHocoOCTBOBATh NPUOOPETCHUIO TMPAKTUYECKHX HABBIKOB,
HEOOXOMUMBIX Il TIOBCEAHEBHOM >KM3HM. OHa CIyXuT 0a30il [Uis BCero JaybHEiIero
M3Y4YeHHs] MAaTeMaTHKH, CHOCOOCTBYET JIOTMYECKOMY pa3BUTHIO M (OPMUPOBAHUIO YMEHUS
MOJIb30BATHCS ANTOPUTMAMH.

Anzedpa HaneneHa Ha GOpPMHUPOBAHUE MATEMAaTUYECKOTO anmapara Juis peleHus 3a1a4 u3
MaTE€MAaTUKH, CMEXKHBIX MPEIMETOB, OKPYKAIOMIEH PEeabHOCTH. SI3BIK anreOphl MOAUYEpKUBACT
3HaYEHUE MAaTEeMaTHKU KakK S3bIKa JJI MOCTPOCHUS MaTeMaTHMYeCKUX MOJENeH, MPOIeccoB U
SIBJICHUN peaibHOTO Mupa. OMHON U3 OCHOBHBIX 3a]la4 M3yUEHUs! anreOpbl sSBISETCS Pa3BUTHE
QITOPUTMUYECKOIO  MBILIUICHUS, HEOO0XOAMMOIo, B YacTHOCTH, [UIsI OCBOEHMSI Kypca
uH(GOPMATUKY; OBJAQJEHHWE HaBBIKAMHU JEAYKTUBHBIX paccyxkaeHuil. IIpeoOpasoBanue
CUMBOIIMYECKMX ()OPM BHOCHUT CBOW CHENMU(UYECKHI BKJIAJ B pa3BUTHE BOOOpPaKECHHS,
CIOCOOHOCTEW K MaTeMaTH4eCKOMY TBOpUeCTBY. Jpyroil BakKHOH 3amayeil M3ydeHHs anreOpbl
SBIIIETCS TOJyYE€HUE IIKOJbHUKAMU KOHKPETHBIX 3HaHMM O (QYHKUMSIX Kak BakKHeHIein
MaTeMaTHYeCKOM MoOJenu [UIsl ONUCAaHUS U UCCIEIOBAHMS Pa3sHOOOpa3HBIX MPOIECCOB
(paBHOMEpHBIX, PaBHOYCKOPECHHBIX, OSKCIHOHCHIMAIBHBIX, TMEPUOAMYECKUX W JOp.), IS
(hopMUpOBaHUS Y yYallIUXCs MPEACTaBIECHUN O POJM MAaTeMaTHUKU B Pa3BUTHUHU LUBUIM3ALUN U
KYJbTYPBI.

I'eomempusa — oguH W3 BaXHEUIIMX KOMIIOHEHTOB MAaTeMaTHYeCKOTO 0Opa3oBaHUS,
HeoOxoauMasi Uil NPUOOPETEeHHsT KOHKPETHBIX 3HAHWM O MPOCTPAHCTBE M MPAKTUYECKU
3HAYUMBIX YMEHUH, (OPMUPOBAHMS SI3bIKA OIMHUCAHHUS OOBEKTOB OKPYXKAIOLIETO MHpa, s
Pa3BUTHUSL MPOCTPAHCTBEHHOTO BOOOpaXXEHUS M MHTYUIIMHM, MATEeMAaTHUUYE€CKOW KYyJbTYpPBI, IS
ACTETUYECKOTO BOCIUTAHMS Yydamuxcs. M3ydeHwe reoMeTpuu BHOCHUT BKJIAaJ B pPa3BUTHE
JIOTUYECKOT0 MBILUICHUS, B (DOPMUPOBAHHE MMOHSATHUS 10KA3aTEIbCTBA.

dnemenmovl 102UKU, KOMOUHAMOPUKU, CHMAMUCMUKU U MeEOpuu 6epoamHocmeil
CTaHOBATCA O053aTEIIbHBIM KOMIIOHEHTOM HIKOJBHOTO 00pa3oBaHUs, YCHUJIMBAIOUIUM €ro
NPUKIATHOEC W TPAKTHYECKOe 3HA4YeHHe. DTOT MaTrepual HeOoOXOIuM, MpEexAe BCEro, s
(dbopmupoBanusi (PyHKIIMOHAIBHONH TPaAMOTHOCTH — YMEHHH BOCIPUHUMATh M aHATH3UPOBATH
WH(POPMAIIHIO, TIPEICTABICHHYIO B Pa3UYHBIX (popMax, MOHMMATh BEPOSTHOCTHBIA XapakTep
MHOTHX pEaJbHBIX 3aBUCUMOCTEH, MPOU3BOJAUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.
N3ydenne ocHOB KOMOMHATOPUKH MO3BOJUT YYaIIeMyCsl OCYIIECTBISTh PACCMOTPEHUE CIy4aes,
nepedop U MOJCYET Yrcia BAPHAHTOB, B TOM YHCJIE B IPOCTEHIINX MPUKIATHBIX 3a7a4dax.

[Ipy M3ydeHUH CTATUCTHKU U TEOPUU BEPOSTHOCTEH O0O0OramaroTcsi MpeACTaBICHUS O
COBPEMEHHOM KapTHHE MHUpPa M METOJaX €ro HccleloBaHus, (HOpMHUPYeTCs MOHUMAHUE POJIH
CTAaTHCTUKH KaK WCTOYHUKA COIMAIBHO 3HAYMMON WH(GOPMAIMK W 3aKJIaJBIBAIOTCS OCHOBBI
BEPOATHOCTHOT'O MBIIIICHHUS.



Takum 00pa3oM, B X0Jie OCBOEHUS COEPKAaHMUS Kypca ydallluecs 0JIy4yaroT BO3MOXKHOCTB!

pa3BUTh NPEICTABICHUS O YHUCIE U POJIM BBIYHUCICHHW B 4YEJIOBEYECKON IPAKTHKE;

c(OopMHUPOBATH MPAKTUYECKHE HABBIKU BBIMOJIHEHUS YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYMCIICHUH, Pa3BUTh BBIYMCIUTEIBHYIO KYJIbTYPY;

OBJIQ/IETh CHMBOJIMYECKMM SI3BIKOM alreOpbl, BbIpabOTaTh (OpMalbHO-ONEpaTUBHbIC
anreOpandyeckue yYMEHHMS M HAy4YHTbCS MPUMEHATh MX K PEHICHHI0 MaTeMaTU4eCKUX |
HEMAaTEeMAaTHYECKHX 3a/1a4;

U3y4uTh CBOWCTBA W TIpauKd 3JIEMEHTApHBIX (QYHKLUUN, HAYYUTHCA HCHOJIb30BATh
(yHKIMOHATBHO-TpaUUECKUE TMPEJICTaBICHUS IS ONUCAHMS W  aHaIW3a  pPealbHBIX
3aBHCHMOCTCI;

pa3BUTh IPOCTPAHCTBEHHBIE MPEJICTABICHUS W H300pa3UTEIbHbIE YMEHUS, OCBOUTb
OCHOBHbIE  ()aKTBl M  METOAbl  IUIAHUMETPUHM, IO3HAKOMHUTBCA C  MPOCTEHIINMHU
MIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

HOJIyYNTh NPEICTABICHUS O CTATUCTUYECKMX 3aKOHOMEPHOCTAX B PEAJBHOM MHpPE H O
Pa3NUYHBIX CIOCO0aX UX M3Y4YeHHs, 00 OCOOEHHOCTSIX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

pa3BUTh JOTMYECKOE MBIIUIEHHE U PEUb — YMEHUS JIOTHUECKH 00OCHOBBIBAThH CYKACHUS,
[IPOBOJUTHL  HECIIOXKHBIE  CHUCTEMAaTU3allud, I[PUBOAUTL IMPUMEPBl U  KOHTPIPUMEPBHIL,
WCIIOJIBb30BATh PA3IMYHBIC S3bIKM MaTEMAaTHKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduyueckuii) 1s
WJUTIOCTPALMK, HHTEPIIPETALMY, apPTyMEHTALUN U I0Ka3aTeNIbCTBA;

copMHUpOBATH MPEICTABICHUS 00 M3y4aeMbIX MOHATUSAX U METOAAX KaK BaKHEUIIMX
CPEICTBAX MAaTEMAaTUYECKOI0 MOJAEIMPOBAHUS PEAIbHBIX IIPOLECCOB U SIBJICHUM.

TPEBOBAHUS K YPOBHIO ITOAT'OTOBKH BBIITY CKHUKOB
B pesyabTare n3y4eHusi MAaTEeMATHKH YYCHHK /10J7KEH
3Hamv/noHUMamy:
Maremartuka. Aareopa. I'eomerpus.
Hartypaasbnsblie unciaa. JIpodu. PanmonanbHbie Yncia
BblnyCKHUK HAyYUTCS:
* IOHUMATh OCOOEHHOCTHU JECATUYHOU CUCTEMBbI CUUCIICHUS;
* OIIEPUPOBATH ITOHATHAMM, CBSI3aHHBIMU C IEJIMMOCTBIO HAaTypaJIbHbIX YUCEIL;
* BBIp@XXaTh YKCJIa B KBUBAICHTHBIX (popMax, BEIOMpast Hanbosee MoIXOASIIYI0 B 3aBUCHIMOCTH
OT KOHKPETHOM CUTyalluu;
* CPaBHMBATh U yHOPAIOYUBATh PALIMOHATIBHBIC YNCIIA;
* BBINOJHATH BBIUMCIEHHUSI C PALMOHAJIBHBIMM YHCIAMH, COYETas YCTHBIE U IHCbMEHHBIE
[IPUEMBI BBIUMCICHUHN, TPUMEHEHUE KaJIbKYJIATOPA;
* HCIOJb30BaTh IIOHATHS M YMEHHS, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTAaMHU, B XOJE pELIEHUS MAaTeMaTH4YeCKUX 3a7ad M 3aJad U3 CMEXKHBIX IPEIMETOB,
BBITIOJIHATH HECIIOKHBIE MPAKTUYECKUE PACUETHI.
Buinycknux nonyyum eo3zmoorcnocms:
* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCEMAMU CHUCTIEHUS C OCHOBAHUAMU, OMAUYHbIMU om 10;
* yenyoums u pazeums NPeoCcmagienus 0 HamypaibHbIX YUCIAX U C8OUCMBAX 0eIUMOCHU;
* HAYYUMbCsL UCNONB308AMb NPUEMBL, PAYUOHATUUPYIOWUE BbIYUCTIeHUS, NPUOOPeCmU NPUBLLUKY
KOHMPOAUPOBAMb BbIUUCTEHUSA, 8bIOUPAsL NOOX0OAWULL OJisL CUMYAYUU CHOCOD.
HeiicTBUTEIbHBIE YHCJIA
BrinyckHUK HayduTcs:
* MCII0JIB30BaTh HaYaJIbHbIE IIPEICTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHCET;
* OIIEpPUPOBATh MOHATHEM KBAIPATHOI'O KOPHSI, IPUMEHSTH €0 B BHIYMCICHUSX.
Buinycknuk nonyuum eo3zmooicnocms.
* paszeumv npedcmasienue O HUcCie U YUCIOBbIX CUCEMAX Om HAMYPAIbHLIX 00
OeticmeumenbHblX Yucesl; 0 poau blYUCIeHU 8 NPAKIMUKE,




* Pazeums U yeryoums 3HAHUs 0 OeCAMUYHOU 3aNUCU OetiCMEUMeNbHbIX Yucel (nepuooudecKkue u
Henepuoouyeckue opoou).

N3mepenus, npuodnKeHnsl, OEHKH

BhINyCKHUK HAYYHTCS:

* WCHOJB30BaTh B XOJIe pEIICHHs 3alad JJIEMEHTAPHBIC IPEICTABICHUS, CBS3aHHBIC C
NpUOIMKEHHBIMUA 3HAYCHUSMH BEJTUUHH.

BoinyckHuk noayyum 603M04CHOCHb:

* NOHAMb, YMO YUCI08ble OAHHbIE, KOMOPble UCNONb3VIOMCSL 01 XAPAKMEPUCTUKU 00beKmOog
OKpYJCcaowe2o Mupa, AGIAIMCA  NPeUMYWeCmEeHHO NPUOIUINCEHHBIMU, YMO N0 3aNuUcu
NPUOTUNCEHHBIX ZHAYEHUL, COOEPAHCAUUXCSL 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUMb O
NOSPEWHOCIU NPUOTUINCEHUSL,

* NOHAMb, UYMO NOSPEUWHOCb Pe3YIbMmama 6blYUCIeHU O0IMHCHA Oblmb cousmepuma ¢
NOSPEUHOCIBIO UCXOOHBIX OAHHBIX.

Anredpanyeckue BbIpasKeHUsI

BhINyCKHUK HAY4UTCS:

* ONICPUPOBATH MOHATUAMHU «TOXKIACCTBO», «TOXKICCTBCHHOE MPEOOpa3oBaHuey, peliaTh 3a1auH,
cozeprkaiire OyKBeHHBIC JaHHBIC; padoTaTh ¢ popMyramu;

* BBINOJHATH MPEOOPA30BaHMsI BBIPAKCHUN, COJCPIKAIIMX CTCIICHU C IICJIBIMU MOKA3aTeISIMUA U
KBaJ[paTHbIC KOPHH,

* BBITIOJHSTH TOXKACCTBEHHBIC NMPEOOPA30BaHMS PAIMOHAIBHBIX BBHIPAKCHUN HAa OCHOBE TPaBUII
JICWCTBUI HAJl MHOTOWICHAMH U aJITeOpanvdecKuMu JIPOOsSMH;

* BBITIOJIHSTD PA3JI0KEHHE MHOTOYICHOB HA MHOXKUTEITH.

BoinyckHuk noayyum 603MOHCHOCHb HAVYUMbCL:

* GLINOIHANMb MHOCOUAL08blE NPEOOPAZ0BAHUSL PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSISL WUPOKUTLL
Habop cnocobos u npuémos;

* NPUMEHAMb MOANCOECMBEHHbIE NPeodPA308aAHUsL OISl peulenus 3a0ay U3 pasiuidHbiX pazoenos
Kypca (hanpumep, 015l HAXOHCOEHUsL HAUOOIbULE20/HAUMEHBbULE2O 3HAUEHUS BLIPAICEHUSL).
YpaBHeHus

BhINyCKHUK HAYYHTCS:

* pemaTh OCHOBHBIC BHJIbI PAIllHOHAIBHBIX YPABHEHUH C OIHON TEPEMEHHOW, CUCTEMBI JIBYX
YPaBHEHHI C IByMsI IEPEMEHHBIMH;

* MOHMMATh YPaBHEHUE KaK BaKHEHIIIYI0 MaTEMAaTHYECKYIO0 MOJICIb JJIS ONMUCAHUS U U3yUYCHHSI
pa3zHOOOPa3HBIX PEeaTbHBIX CHTYAIUi, pEllaTh TEKCTOBBIC 33/Ia4H AJIreOPandecKUM METOIOM;

* IPUMEHATHh TpapUUECKUe NPEICTABICHUS ISl UCCIICAOBAHMS ypPaBHCHHI, MCCIICIOBAaHUS U
peIICHHS CUCTEM YPaBHEHUH C IBYMsI ICPEMCHHBIMH.

Boinycknuk nomyyum 603M04CHOCHb:

* 061a0emb CNEYUATIbHBIMU NPUEMAMU DEUEHUs. YPDAGHEHUN U CUCMEM YPABHEHU, Y8ePEeHHO
NpUMeHsAmb annapam ypaeHenuti Oisl peuleHus PAazHOOOPA3HbIX 3a0ay U3 Mamemamuxu,
CMEJHCHBIX NPEeOMEmO8, NPAKMUKU,

* npuMeHaAmb epaguueckue npedcmasienus sl UCCIe008AHUS YPAGHEHUL, CUCMEM VPAGHEeHULl,
codeparcawyux OyKeeHHvle KOIhduyueHmol.

HepaBencrBa

BBINyCKHUK HAY4HTCS:

* TOHUMAaThb ¥ TPUMCHATH TEPMUHOJIOTHIO W CHMBOJIMKY, CBS3aHHBIC C OTHOIICHHUEM
HEpaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

* pemarh JIMHEHHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOW M WX CHCTEMBI; pellaTh KBaJIpaTHBIC
HEPaBEHCTBA C OMOPOi Ha rpadUIECKUe MPEICTABICHHUS;

* IPUMEHSTH aIllapaT HEPABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3IMIHbBIX Pa3IesioB Kypca.
Buinycknux nonyuum 603moxcnocme Hayuumocs:

* PazHoOOOpA3HbIM NPUEMAM OOKA3AMENbCEAd HEPABEHCMS, V8EPEHHO NPUMEHAMb annapam
HepaseHcme 0/l peulenus PAa3HOOOPA3HbIX MAMeMAamuyeckux 3a0ay U 3a0ad U3 CMEeNCHbIX
npeomemos, NPaKmuKu,




*  npumeHAmv 2epaguueckue npeocmaegnenHus Ol UCCIe008AHUS HEPABEeHCM8, CUCmem
HepageHcma, cooeparcauux byKeeHHvle Ko duyuermul.

OcHoBHbIe NOHATHSA. UKCI0BbIC PYHKIMH

BEITYyCKHUK HAYYHTCS:

* MOHMMATh W HCIOJIb30BaTh (PYHKIIMOHAIbHBIE MOHSTHUS M SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HAYCHHUS );

* CTPOHTH TpaUKH FIEMEHTAPHBIX (YHKIIMIA; MCCIENIOBATh CBOWCTBA YHCIOBBIX (YHKIHMHA Ha
OCHOBE U3y4Y€HUS MOBEACHUS UX TPaUKOB;

* MMOHUMATh (PYHKUIMIO KaK BXHEUIIYI0O MaTeMaTHYECKYI0 MOJIENb Ui ONHCAHMs MPOLIECCOB U
SBIICHUH OKpPY)KAIOLIETO MHUpPA, TPUMEHATHh (YHKIMOHAIBHBIA S3bIK [UIS ONHCAHHUS W
WCCIIEIOBAHMSI 3aBUCUMOCTEN MEeXy (PU3NUECKUMU BETMYMHAMH.

Buinycknux nonyuum 603mMoxucHOCHb HAYYUMbCAL:

* NpoBOOUMb UCCNIE008AHUSA, CBA3AHHLIE C U3YUEHUeM CEOUCME (OYHKYUl, 6 MOM Hucie C
UCNONIb308AHUEM KOMNbIOMEPA, HA OCHO8e 2papuKo8 U3VUEeHHBIX QYHKYUL cmpoums Oojee
CNodICHbLE 2paduKu (KYCOUHO-3A0anHble, C «BbIKOJOMBIMUY MOUYKAMU U M. N.);

* UCnonb308amb  PYHKYUOHATbHBIE NPEeOCMAGNeHUs. U C8OUCMBA (QYHKYull ONsl peuleHus
Mamemamudeckux 3a0ay U3z paziudHsix pazoenos Kypca.

YucJioBbIe MOCJIEA0BATEIbHOCTH

BhINyCKHHMK HayYuTCH:

* DOHMMAaTh U HCIOJb30BaTh S3bIK IOCJIEOBATEIbHOCTEH (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHUs);

* IPUMEHSTH (OPMYJIBI, CBA3aHHBIE C apU(METHUYECKOW M T€OMETPUUYECKOW MpOorpeccue, u
ammapar, cOPMHUPOBAHHBIA MIPHU W3YYEHUH JPYTHX Pa3[esioB Kypca, K PEIIeHHIO 33134, B TOM
YHClie C KOHTEKCTOM M3 peaibHOU KU3HU.

Buinycknux nonyuum 603mMoxucHOCHb HAYYUMbCAL:

* peuiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUeM OPMYI N-20 YleHa U CYMMbl NePEblX N
YleHO08 apughmemuyeckol U 2eomMempudeckou npozpeccul, NPUMEHss Npu 3MOM annapam
VPasHeHUll U HepaGeHCme,

* NOHUMAMb APUPMEMUUECKYI0 U 2eOMEMPULECKYI0 NPOSPeCccUto KaK (YHKYUU HAmypaibHO20
apeymenma, cesA3vl8amv apudmMemuyecKyio npocpeccuro ¢ IUHEHbIM POCHOM, 2e0Mempuieckyio
— C 9KCNOHEHYUATbHBIM POCTIOM.

OnucartejibHas CTATHCTHKA

BbInyCKHUK HAyuyuTCs HCHOJB30BaTh MPOCTEHIINE CIOcOoObl TMPEJCTaBICHUS U aHajiu3a
CTaTUCTUYECKHX JIaHHBIX.

Buinycknux nonyuum 603modcHocms npuoopecmu nepeoHAUAIbHbIIL ONbIM OP2aHU3AYUU cOOpa
OaHHLIX ~ NpU  NPOBEOGHUU  ONpoca  OOWECMBEeHHO20  MHEHUs,  OCYWeCmeIamv  Ux
AHANU3,nPedCcmasiams pe3yibmamvl ONpPocd 8 8ude madauybl, OUACPAMMbL.

Cayuaiinble COOLITHS U BEPOSITHOCTD

BEITYCKHUK HAYYHTCS HAXOUTHh OTHOCHTEIBHYIO YAaCTOTY M BEPOSATHOCTH CITYYaifHOTO COOBITHSI.
Buinycknux — nonyuum — 603Mo0dcHOCMb  npuobpecmu  Onwvlm - NPOBEOeHUs  CIYYAUHBIX
9KCHEPUMEHMOB, 8 MOM YUCTIe C NHOMOUWBIO KOMNBIOMEPHO20 MOOETUPOBAHUs, UHIMEPNPemayuu
Ux pe3ynbmamos.

KomOnnaropuxka

BhINyCKHUK HAay4uTCsl pemiaTbh KOMOMHATOPHBIE 3a7ayll HA HAXOXKJCHHE YMCIa OObEKTOB WIIH
KOMOWHAIIHH.

Buinyckuux nonyuum 603mM0iCHOCHb HAYUUMbCA HEKOMOPHIM CNEeYUAbHbIM NPUEMAM peuleHUs
KOMOUHAMOPHBIX 3a0a.

Haznaonan ceomempusn

Buinycknux nayyumes:

* pAacnosHasamv HA UEPMeNHCax, PUCYHKAX, MOOENAX U 6 OKpYicaioujem mupe niocKue u
NPOCMpPanHcmeeHuvle 2eomempuieckue guaypul,




* pacnozuasamov pazeéEpmku Kyoa, npsamoy2oibHo20 napaiienenunedd, NPasuibHol NUPAMUobL,
YUTUHOPA U KOHYCA,

* cmpoums paszeépmru Kyoa u npAmMoy201bH020 napaiiesenuneod;

* onpeodensims NO JUHEUHbIM PA3ZMEPAM PA38EPMKU puaypuvl TuHelHble pazmepsbl camol gueypol
u Haobopom;

* BLIYUCTIAMb 00BEM NPAMOY20IbHO20 NApalielenuneod.

BoinyckHuk noayyum 603M04CHOCHb:

* HAYYUMbCS BLIMUCTSIMb 00BEMbBL NPOCIPAHCIBEHHBIX 2e0MEMPUUECKUX Pucyp, COCMABILEHHbBIX
U3 NPAMOY201bHbIX NAPANLENIENUNe00s;

* yenyoumo u pazeums npeocmagieHus 0 NPOCMPAHCMBEHHbLX 2eOMeMPUYECKUX ueypax;

* HAYYUMbCSL NPUMEHAMb NOHAMUE PA36EPMKU OISl GLINOJIHEHUSI NPAKMUYECKUX PACYEMO8.
TI'eomempuueckue guzypuol

Boinyckuux Hayyumcs:

* N0Ib308AMBCA A3LIKOM 2eOMempuu Ol ONUCAHUSL NPEeOMeMmOo8 OKPYHCAoujeco Mupa u ux
83AUMHO20 PACNONIONCEHUS,

* pacro3HaBaTh U U300paxkaTh HA YEPTEKAX M PUCYHKAX T€OMETpUUECKUE QUTYPBI U X
KOH(pUTypamuu;

* HaXOJIUTh 3HAYCHHUS [UIUH JTMHEHHBIX SJIEMEHTOB (QUTYDP U UX OTHOILIEHUS, TPAyCHYIO MEPY
yrioB ot 0° o 180°, mpuMeHsist onpeaeNieH s, CBOWCTBA M MPU3HAKK (PUTYDP U UX DIIEMEHTOB,
oTHoIeHus Guryp (paBeHCTBO, TOI00ME, CHMMETPUH, IIOBOPOT, MapaJUICIbHBIN MEPEHOC);

* OTIEPUPOBATH C HAYAILHBIMU TOHSATHSIMHA TPUTOHOMETPUH ¥ BBITIOIHSTB 3JIEMCHTAPHBIC
oreparuy HaJl QyHKIUSIMHU YTIIOB;

* pemIaTh 3a7a4M Ha JI0Ka3aTelIbLCTBO, OMUPAsCh HA H3yUYECHHBIC CBOMCTBA (PUTYpP U OTHOIIICHHUI
MEXy HUIMH U TIPUMEHSISI U3YYEHHBIC METO/IbI JJOKA3aTEIIbCTB;

* pelIaTh HEeCIOXKHBIE 3a7]a4u Ha MIOCTPOCHHE, TPUMEHSSI OCHOBHBIC AJITOPUTMBI IOCTPOCHHSI C
TTOMOIIBIO ITUPKYJIS U JINHEHKH;

* pemarhb MPOCTEUIINE TUIAHUMETPHYECKHE 3a]1a4l B TIPOCTPAHCTBE.

Buinycknux nonyyum 603moxcHocmy.

* osnademsb MemoOamMu pewleHusi 3a0ay Ha BbIYUCIEeHUS U OOKA3AMenbCmeda: Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepebopa 8apuaAHmMos U MemoooM 2eoMempudecKux
mecm mouex,

* npuobpecmu onvim NPUMeHeHUsl aneedpauiecko2o U MmpueoHOMempuiecKko2o annapama u uoetl
OBUIICEHUSL NPU PEUUEHUU 2eOMEMPUUECKUX 3A0aY,

* osnademv MpaouyUOHHOU CXEMOU peuleHuss 3a0ay HA NOCMPOeHUe ¢ NOMOWbIO YUPKYISL U
JIUHENKU: aHaIUu3, NOCMpoeHue, 00KA3ameaibCmeo U Ucciedosanue;

* HAYUUMbCs peuwams 3a0adu Ha NOCMPOeHUe MemoOOM 2eoMempuiecKkoeo Mecma Mmoyex u
MemoooM noooous,

*  npuobpecmu onvimM UCCIE008AHUA CEOUCME NIAHUMEMPUYECKUX @uayp ¢ HOMOubIO
KOMNbIOMEPHLIX NPOSPAMM,

* npuobpecmu Onvim GbINOJIHEHUSI NPOEKMo8 no memam «l eomempuueckue npeobpazosanus Ha
niaockocmuy, «Ilocmpoenue ompeskos no gpopmyney.

H3mepenue zeomempuueckux 6eiudun

Buinycknux nayuumecs:

* UCNONBL308AMb CEOUCMBA USMEPEHUs. ONUH, NAowaoel U Y2108 Npu peweHuu 3a0ay Ha
Haxoxcoenue ONUHbL OMpe3Kd, ONIUHbL OKPYICHOCMU, ONUHbL OyeU OKPYICHOCMU, 2PAOYCHOU
Mepbl yena,

* BLIYUCIAMb NIOWAOU MPEY2OTbHUKOS, NPAMOY20IbHUKOS, NAPANIEN0ZPAMMOS, Mpaneyull,
Kpy208 U CeKmopos;

* BLIYUCTAMb ONUHY OKPYICHOCIU, OTUHY OVeU OKDYICHOCIIU,

* BLIYUCHAMb ONUHBL JUHEUHLIX DNEMEHMO8 ueyp U UX Yeibl, UCHOAb3YS (POpMYIbl ONUHbL
OKPYAHCHOCIU U ONUHBL OY2U OKPYHCHOCMU, opMyabl naowjaoeu ueyp,




* pewiams 3a0a4u HA OOKA3AMENbCMBO C UCHONL308AHUEM (HOPMYI ONUHBL OKPYICHOCMU U
ONIUHBL OVeU OKPYIHCHOCIU, popmyn niowadell pueyp;
* pewiamv npakmuueckue 3a0ayl, CEA3AHHblE C HAXONHCOEHUeM 2eoMempuiecKux 6eiuduH
(ucnonwv3ysa npu HeobdXO0OUMOCMU CNPABOYHUKU U MEXHUYECKUe CPeOCmBa).
Buinyckuux nonyuum 603moicHoOCmb HAYYUMbCL:
* GbIYUCIAMb NAOWAOU (PUSYp, COCMABIEHHLIX U3 O08YX UlU 0Oojnee NPAMOY20IbHUKOS,
napannenocpammos, mpeyeorbHUKos, Kpy2a u cekmopa,
*  GLIYUCHAMDL NIOWAOU MHO20Y20JIbHUKOB, UCHONIb3YSA OMHOWEHUS PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCIUL,
* NpUMeHAmb aneeopauyeckuti U MpUSOHOMEmpUYecKUutl annapam u uoeu OBUINCEHUs Npu
peuleHuly 3a0ay Ha 8blYUCIeHUe NIoWadell MHO20Y20/IbHUKOS.
Koopounamut
Buinycknuk nayuumes.
* BBIYUCIIATH JUIMHY OTpe3Ka MO KOOPJIMHATaM €ro KOHIIOB; BBIYHUCISATH KOOPAMHATHI CEPEIHbBI
OTpE3Ka;
* HCIIOJIB30BATh KOOPIUHATHBINA METOJ JUTSl U3YUCHHS CBOWCTB MPSIMBIX M OKPYKHOCTEH.
BulnyckHuk nonyuum 603MoucHOCHb:
* 061a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0a4 Ha 8bIYUCTeHUS U 00KA3AMelbCmea,
* npuobpecmu onvim UCNOIL308AHUSA KOMNLIOMEPHLIX NPOSPAMM O AHANU3A YACHBIX CY4aes
83AUMHO20 PACNONIONCEHUS OKPYHCHOCIEN U NPAMBLX,
* npuobpecmu ONvIM BLINOJIHEHUS NPOeKMo8 Ha memy «llpumenenue Koopounamuozo memooa
npu pewienuy 3a0a4 Ha 8bIYUCTIeHUS U OOKA3AMENbCNEAY.
[IporpaMma 3JIEKTHBHOTO Kypca COJEPIKHUT TPH MOJTYJIS:
«Anzeopan(1 u 2 u.), «I' eomempus»(lu 2 uacmu), «Peanvhaa mamemamuxay.

B monyisie «Asredopa» oTpabaThIBaIOTCS HABBIKH PEIICHUS anreOpandecKux 3aJanuil |
gactu KMM OI'D. D10 3amaHusi ¢ BBIOOPOM OJHOTO OTBETAa M3 YETHIPEX MPEIIOKEHHBIX
BApUAHTOB, C KPaTKMM OTBETOM M Ha COOTHECEHHE, C 3allMChI0 pelieHus. B sTom Gioke
MPOBEPSICTCS  BJIQJICHUE OCHOBHBIMH QITOPUTMaMH, 3HAaHWE W TOHUMaHUE KIIOYEBBIX
3JIEMEHTOB COJIEp)KaHUs (MaTeMaTHYECKUX TOHSITHA, WX CBOMCTB, IPHEMOB PEIICHHS 3a/1a4 U
mp.), YMCHHE IMOJb30BaTbCSI MATEMATHUYECKOW 3alMChl0, NPUMEHSITh 3HAHUS K PCIICHHIO
MaTEeMaTUYeCKUX 3a/iay, HE CBOJAIIMECS K MPSMOMY NPUMEHEHHIO aIrOpPUTMA.

3ajanus 2 YacTH HampaBJIeHbl Ha MPOBEPKY BIAJCHHUS MaTEpPHAJIOM Ha TOBBIIICHHOM
ypoBHe. x HazHaueHue — quddepeHInpoBaTh XOPOIIO yCIEBAMIINUX ITKOJIBHUKOB 110 YPOBHSIM
MOJATOTOBKH, BBISIBUTH HAWOOJNIee IOATOTOBICHHYIO YaCTh BBITYCKHUKOB, COCTaBJISIONIYIO
MOTEHIIMATBHBI KOHTUHI'E€HT MNPOQHIBHBIX KJIaCCOB. OTH dYacTh COJep)KaT 3agaHus
MOBBIIEHHOTO YPOBHSl CJIOXKHOCTH, KOTOpbIE HAamlpaBJICHbl Ha MPOBEPKY TaKUX KadecTB
MaTeMaTU4eCKON MOATOTOBKH BBIMTYCKHUKOB, KaK:

- yBepeHHOe BiajieHne (HOPMAIBbHO-ONEPATHBHBIM aJIreOpandecKuM amnmapaToM;

- yMEHHE peHINTh I[JIAHUMETPUYECKYIO0 3a/ady, MPUMEHsS pa3inyHble TEOPETHUYECKHE
3HaHUs Kypca reOMEeTpHH;

- yYMEHHE peIIUTh KOMIUIEKCHYIO 3a7ady, BKJIIOUYAIONIYI0 B ce0s 3HAHHWS W3 Pa3HbIX
TEM Kypca;

- yMEHHE MaTeMaTU4YeCKd TPaMOTHO M SICHO 3alucaTh pEIICHHE, MPUBOJS HPU ITOM
HE00XO0INMBIE MOSICHEHNSI 1 000CHOBAHUS,;

- BJIaJICHUE IITUPOKHUM CIICKTPOM MPUEMOB U CITOCOOOB PaCcCyKICHUM.

Monyas «I'eomerpusi» conepxxut reomerpuueckue 3agaun 1 yactru KUM OI'D. B atom
0JI0KEe TIOBTOPSAIOTCS OCHOBHBIE T€OMETPUUYECKHE CBEACHUS, U OTPa0aThIBAECTCSl HABbIK PEILIEHUS
FEOMETPUUYECKUX 3a/ad.
3ajaHus yacTH 2 HampaBJIeHbl Ha IMPOBEPKY YMEHHMs pellaTh IJIAaHUMETPUYECKYIO 3aj]ady,
IPUMEHSS Pa3JInYHblE TEOPETHUECKUE 3HAHUS Kypca I€OMETpPUM; YMEHHs MaTeMaTHYecKu




I'paMOTHO M SCHO 3allMChIBATh PCHICHUC, MPHUBOAA IIPU 3TOM HGO6XOI[I/IMBIC IHOSACHCHUA U
O6OCHOBaHI/I$[; BJIAZICHUC INUPOKUM CIICKTPOM IIPUEMOB 1 crmoco0oB paCCYH(HeHHﬁ.

Moayab «PeanbHasi mateMaTuka» cojepkuT 3agaud 1 yactu KM OI'D. Ilpakrtuko-
OPUEHTUPOBAaHHBIE 3aJaHUsl MOJYEPKUBAIOT BAKHOCTb OCBOCHMS TaKMX MaTEMAaTHYECKUX
KOMITETEHIINH, KaK yMEHHE MPUMEHSATh 3a/1aHUs B IPAKTHUECKON )KU3HU U B CMEKHBIX 00J1aCTAX.

HToroBoe 3ansiTHe IperonaracT MPOBEACHNE KOHTPOIBHOW pabOTHl MO Marepuaiam
B (hopme OI'D.

MeToanyeckuii KOMMeHTApuii. DJEKTUBHBIC 3aHATHS IO KaXKIO0W TeMe I1e1ecoo0pa3Ho
pa3buBaTh Ha 3Tamnbl (670kM). Kaxknas TeMa HauMHAETCS ¢ TOBTOPEHUS OCHOBHBIX TEOPEM H
dbopMyJl, a TakKe PacCMOTPEHHS HOBBIX, HE BXOJAIIMX B OCHOBHYIO HpOTpaMMy, HO
HEOOXOMUMBIX MpPHU pelIeHWU psAaa 3a7ay Ha DdK3aMeHe. Beiaensercs mepBblil 010K
«OcHoBHBIE cBeleHUS». [ KOHOMUM BpEMEHU HUCHONB3YIOTCS TaOnMHubl (pa3gaTodYHbIN
MaTtepuai) ¢ GopMyIaMu H PUCYHKAMH, OTIOPHBIC TUIAKATHI, CIai1oBast MPEe3eHTAIHS.

Btopoit Onox «PemaemM BMecTe» TmpenmnoiaractT pasdop pelmeHUid  OMOPHBIX
JIEMOHCTPALIMOHHBIX 3aj1ay, UCIIOJIb3YIOIIMX OCHOBHBIE TEOPEMBI M (JOPMYJIbI JAHHOTO pazjiesia v
pelaeMple pasHbIMU CIIOCOOAMM, TOBTOPSIETCS AITOPUTM pEIICHUs 3a1ad IO TeMe. YUHUTelIeM
yJEseTCs Cephe3HOe BHUMaHKE pa300py TUIMMYHBIX OIIMOOK B XOJI€ PELICHUS 3aJJaHUs, a TAKKe
3aMmMcy OTBETa B DK3aMEHAIMOHHBIN OnaHk. Pemarorcs 3amanHus U3 4actu 1 3K3aMeHalMOHHOU
paboThl ¢ BHIOOPOM OJHOTO OTBETa M3 HYEThIpEX MPEIIOKEHHBIX BapHAHTOB, C KPATKUM
OTBETOM U Ha YCTAHOBJICHHE COOTBETCTBUS MEXIy OOBEKTAMHU JIBYX MHOXKECTB.

3aHATHE NPOJOJIKAETCS PELICHHEM 3a/1ad TPYNIIAMH U CAMOCTOSITEIbHBIM PELICHUEM.
Oto 6moku «Permaem B rpynnax» u «Pemaem camu». B xone pemeHus 3a1a4 peKOMeHIyeTcs
pUAepKUBaThes npuHIUNa «OT IPOCTOro K CI0KHOMY» 10/l PYKOBOJCTBOM YUUTEIIA.

VYyurenb MOXET CIJIAaHUPOBATh YPOKH MapHOM paboOThl, IJie ydalquecss TOTOBSTCS K
CaMOCTOSITEIbHOM U KOHTPOJIBbHOW padoTe, 3a4eTy, 3alUTe IPOeKTa.

Y4ureno He00X0IMMO MOOMIPATh CTPEMIICHHE yJYalluXxcs padoTaTh B MHAWBUIYAIBHOM
pexume. Ha Bcex Tumax 3aHATHNA YUYUTEIIO CIEAYET MOJJIEPKMBAaTh AKTHBHBIM JUANOr C
yUYalIUMUCS. YUHUTENb CUCTEMAaTHUYECKU OCYIIECTBIIIET MOHUTOPHHT JOCTHKEHUS 0053aTeIbHBIX
pe3yJIbTaToOB 00YUYEHHSI, CBOEBPEMEHHO OCYILIECTBIISIET KOPPEKIUIO 3HAHUHN yUaIIuxcsl.

Annapam Konmpoans.

B nponecce ocBoeHus ydanmMucs KaKaoro MOJyJsl Kypca IIpelyCMOTPEHO ITPOBEIEHUE
TPEHUPOBOYHBIX TECTOB M CaMOCTOSATENBHBIX PalbOT, MO3BOJSIONIMX MPOBOAMTH TEKYIIUH H
TEeMATUYECKHII KOHTPOJIb 3HAHUW M YMEHUM ydaluxcs. B KOoHIle M3ydeHHus Kypca IpOBOIUTCS
WUTOTOBasi KOHTPOIIbHAs padoTa.

TpeHnpOBOYHBIE TECTHI U CAMOCTOSITEIbHBIE PaOOTHI, HAllEIEHHBIE HAa TIPOBEPKY 3HAHUI
OCHOBHBIX TEOPETUUYECKUX CBEJIECHUH, OLEHUBAIOTCA «3a4T€HO» (IIPU YCIOBUU BBIOJIHEHUU HE
MeHee 75% TpeAsioKeHHBIX 3aJaHMi) WIM «HE 3a4TeHo». KMToroBas KOHTpOJbHas paboTa
coctaBisieTcs o Marepuanam B Qopme OI'D. Ilpu cocraBneHnH pabOTHl yUUTENTb MOXKET
WCIOJIb30BAaTh MaTepuajbl M3 CHUCKA JIUTEPaTypbl, PEKOMEHJOBAaHHbIE JJs OpraHU3alUuU
noarotosku xk OI'D

Ha nporsxeHnn Bcero Kypca ydamumcs MOXKHO MPEATIOKUTh BBINOJIHEHUE MPOEKTA 110
OIHOM M3 TeM mporpaMMbl. BapuaHT BBINOJNHEHHUS TNPOEKTHOW pPabOTHL:  MOA00D
JOTIOJTHUTEIBHOTO TEOPETHUECKOr0 M MPAKTUYECKOTO Marepuana M3 pa3InyHbIX HUCTOYHUKOB,
MOMCK PA3IUYHBIX CIIOCOOOB pEILICHUsT OJHOW 33aJayM, COCTaBJIeHHE OOpaTHOH 3ajgauu,
oopmieHre cOOpaHHOTO MaTepualla B HAKOMHUTEIbHYIO TAnKy. 3ailuTa MPOeKTa MPOXOAUT
CpelM y4aluXcsl KJacca Ha OJTHOM M3 3aHSATUH AJIEKTUBHOIO Kypca.

OcylecTBieHHEe KOPPEKIMM 3HAHMM  yyalluxcs [POBOJUTCS HAa  OCHOBAaHUU
MOHHUTOPUHIA OTCJIEKUBAHUA pPE3yJbTaToB o0OydeHud. B TeueHue wu3yuyeHUs JTaHHOTO
3JIEKTUBHOTO Kypca 3arnojHseTcsl Tabiauia, B KOTOPOM coaepKaTcsl pe3yIbTaThl BBITOJHEHUS



TECTOB M CaMOCTOSTENIBHBIX padoT. IlpuMepHBIH BapuaHT 3allOJIHCHUS TaOJUIBI U KpaTKHe
0003HaYeHHUS MIPeI0OkKEHBI HIke (Tabmuna 1).
Tabmuma 1.
Pe3ybTaThl BBINOJIHEHHS TECTOB H CAMOCTOSITEILHBIX Pa0oT yyanuxcs 9 kjiacca
NPHU U3yYeHUH YIEKTHBHOT0 Kypca
«MaTemMaTHKa: noaroropka k OI'o»
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3a BBINOJIHEHHE TeCTa 00yYaroLIMiics MOoIydaeT YUCiIo MPOLEHTOB, OIy4aeMoe JeIeHUEM
BEPHO BBIMOJHEHHBIX 33JaHUH Ha YHCIIO BCEX 3a/laHui, ymMHOkeHHOEe Ha 100%.

OTMeTKa 32 BBIMOJIHEHUE CAMOCTOSATENBHBIX pa00T MOXKET OBITh KaK TPAJUIIMOHHON («2»,
«3», «4» um «5»), Tak ¥ B BUJIE OYKB:
0 — 3amanus 6a30BOTO YPOBHS HE BBINOJIHEHBL;
b — BeInonHEHbI 3a1aHKs 6a30BOT0 YPOBHS;
I1 - BBINOJIHEHBI 331aHNUS TIOBBIILIEHHOTO YPOBHS;
B - BBINOJTHEHBI 3a/1aHKsI BHICOKOTO YPOBHS CJIOKHOCTH.



KosgecTBo 6aiioB mo3Bossier onpeaeauTs peitunr: 0 — 0 6aymos; b — 1 6amr; IT - 2
6amna; B - cooTBercTBYeT 3 Oanam.

OneHka 3a 3JIEKTUBHBI KypC B LI€JIOM BBICTABIISIETCS HAa OCHOBAHWU PEUTHHIOBOM
onenku. lllkama mepeBoga pPEUTUHTOBOM OICHKA B OTMETKY 1O MSATHOAUIBHOW CHCTEME
paspabaThIBaeTcs yUUTEIEeM CaMOCTOSATEIBHO.

MOHUTOPHUHT OTCJIEKUBAHHS PE3yJbTATOB OOYyYEHMS I103BOJIIET CBOEBPEMEHHO BBISIBUTH
«3amnajarlue) TeMbl Kypca, MPOBECTH KOPPEKLUHI0O U OKa3aTh HHAWBHUIYaJbHYI IOMOIIb
yYaIUMCA.

Coaepxxanue nporpaMmsl 3J1eKTHBHOT0 Kypca

Ne Ha3Banue (Tembl) MOIyJIst KouaunvecTBo
4acoB

1. AnreOpanyeckre 3a1aHusi 0a30BOro YpOBHS 14
2. ['eomeTpuyeckue 3a1aun 6a30BOTO YPOBHSI 11
3. PeanbpHas maremaTnka 10
4. 3a/iaHus TOBBILIEHHOT'O YPOBHS CII0KHOCTH 12
5. HroroBoe 3ansiTue 4

O0111ee KOJIMYECTBO YacOB 51

Monyasb 1. Ancebpauueckue 3a0anus 6a306020 ypo6Hs.

BBenenue: 1ens u copepxkaHue dJIEKTUBHOTO Kypca, Gopmbl KOHTpodsi. OOBIKHOBEHHBIE

U necsitTuyHbie Tpoou. CtanmapTHeIM Bu uncia. OKpyrieHue U CpaBHEHHUE uucesl. bykBeHHbIE
BelpakeHHs.  OOmacte momycTuMbIx 3HaueHui. Dopmynbl. CTEneHb ¢ MEIbIM TOKa3aTeleM.
Muorounensl. [IpeoOpa3oBanue BbIpaxeHuil. PasznojkeHHe MHOTOWIEHOB HAa MHOMKHUTEIU.
AnrebOpanueckue  npobu.  Cokpamenme — anreOpamdeckux — apobei.  IIpeoOpazoBanus
palMOHaNbHBIX BbIpakeHWil. KBaapartHele KopHU. JIMHEWHBIE W KBaJpaTHbIE YpaBHEHUS.
Cucremsl ypaBHeHui. HepaBeHCTBa ¢ OHOW NMEpEeMEHHONW M CUCTEMBbI HEpaBEHCTB. PeleHue
KBaJIpAaTHBIX HepaBeHCTB. llocienoBaTenbHOCTH W TMporpeccud. PekyppeHTHbIE (OPMYIIHL.
3amauu, pemaemMble ¢ TOMOIIBIO MPOTPECCUIA.
Yucna Ha koopAauHaTHOM mpsimoi. [IpencraBneHue perieHwii HEPaBEHCTB M MX CHUCTEM Ha
KoopauHATHOU mpsimoit. DyHkuu u rpadukn. OcOOEHHOCTH PACIONIOKEHUS B KOOPIUHATHON
MJIOCKOCTH TpauKOB HEKOTOPBHIX (YHKIIMH B 3aBUCUMOCTH OT 3HAYCHHS TapamMeTpoB,
BXOJSIINX B (hOPMYJIBL. 3aBUCUMOCTb MEX/1y BEIIMUYUHAMH.

Moayasb 2. 'eomempuueckue 3a0auu 6a306020 ypogus.

TpeyronbHUKHM, YeTHIPEXYroJbHUKH. PaBEHCTBO TpeyrojbHUKOB, mojodue. DopmyJibl
wiomaau. [ponopruonansueie oTpe3ku. OKpYKHOCTH. YTIIbI: BIMCAHHBIE U LIEHTPAJIbHBIE.

Monyas 3. Peanvnas mamemamuka.

[Ipouentsl. CocTaBieHne MaTeMaTHUYeCKOW MOJENH TO YCJIOBHIO 3a7aud. TeKCTOBBIE
3a/laud Ha MpakTH4ecKuil pacueT. UteHue rpa@ukoB U AuarpamMM. DJIEMEHThl KOMOMHATOPUKH,
CTaTUCTUKU U TEOPUU BEPOSTHOCTEH. BhIpaxkeHre BeTUIUHBI U3 ()OPMYIIBI.

3adanus noevlUEHHO20 YPOBHA CILONHCHOCHU.

[IpeoOpazoBanust anreOpandecKux BBIpAKEHUN. YpaBHEHHUS, HEPABEHCTBA, CHCTEMBI.
Uccnenoanne pynkuuu u mocrpoenue rpaduka. Kycouno-zamanusie pynkuuu. [Toctpoenue
rpaduKoB ¢ MOAyJIeM. 3aJayd Ha JBM)KEHHUE. 3aa4i Ha CMECH, CTUIaBbl. CII0KHBIE TPOIICHTHI.
3amaun Ha COBMECTHYIO paboTy. 3amaHus ¢ mapameTpoM: HccieaoBaHue rpadukoB (PYHKITHH,
pElIeHNEe YpaBHEHUW W HEPABEHCTB C IMapaMeTpoM. 3HAKU KOpPHEH KBaJpaTHOrO TpEX4uJIeHa.
Pacnionioxxenne KopHel KBaapaTHOTo TpexwieHa. [lapameTpsl @, b, C ¥ KOpHU KBaapaTHOTO
TpexwieHa. ['eoMmeTpuueckue 3a1auu.

Hmozoeoe 3anamue. TlpoBeneHue UTOroBoi KOHTPOJIbHOM paboTel B popme OI'D.
O:xnaembie pe3yabTaThbl

[[nanupyembie pe3yabTaThl OOYYEHHS OTPAKAIOT CICAYIOIIME YEThIPE KaTerOpHH

MO3HABATENbHON 00IACTH:



3nanue/monuManue:
BJIaJICHUE TEPMUHOM; BJIaJICHHE Pa3IMYHBIMU 3KBUBAJICHTHBIMU NPEICTABICHUSAMU (HaIpUMep,
Yrcia); pacro3HaBaHuWE (HA OCHOBE OIpENeNeHUi, HM3BECTHBIX CBOWCTB, C(HOPMUPOBAHHBIX
HpGILCT&BJ’I@HHﬁ); HCIIOJIb30BAHUEC PAa3IMYHbIX MAaTCMATUYCCKUX SA3BIKOB (CI/IMBOJ'II/I‘ICCKOFO,
rpau4ecKoro), Mepexo/ OT OJHOTO S3bIKa K APYroMy; HHTEpIIpeTaIusl.

YMeHue NPUMEHUTD AJITOPUTM:
HCIIOJIB30BaHUEC (bOpMy.HI)I KakKk ajJropurma BBIqHCHeHHﬁ; IMPUMCHCHUC OCHOBHBIX IIPaBUJI
NEeUCTBUH C YUCIIaMM, alnreOpanyecKMMHU BBIPAXKEHUSIMH; PELIEHNE OCHOBHBIX THUIIOB YpaBHEHMI,
HEpaBEHCTB, CUCTEM, 3a/1a4.

YMeHue pelinTh MATEMATHYECKYIO 32/1a4Y:
3aJjaHus, TPU PELIEHUH KOTOPBIX TpeOyeTcsl NMpUMEHEHUe (aKTyalu3alys) CUCTEMbl 3HaHMM;
npeoOpa3oBaHUE CBS3EH MEXAy W3BECTHBIMU (PAKTaMH; BKIIOUYEHHE HM3BECTHBIX ITOHSATHIA,
IpHUEMOB U CIoco00B PCIICHNA B HOBBIC CBA3W U OTHOLICHUS, YMCHHUC PACIIO3HATL CTAHAAPTHYIO
3aJjauyy B U3BMEHEHHOH (popMyIupoBKe.

IIpyMeHeHNe 3HAHUI B "KU3HEHHBIX, PeaJbHbIX CHTYANMAX '
3aiaHusi, (QOPMYJIMPOBKA KOTOPHIX «0OJ€YeHa» B MPAKTUYECKYIO CUTYaIlMI0, 3HAKOMYIO
ydaluMcs ¥ OJIU3KYH0 MX )KU3HEHHOMY OIIBITY.




INTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU LIKOJIBHUKAMMU YVY/ 110 3ABEPHIEHUN

OBYYEHMUSA
JInuHocTHLIE CnenuajabHo- Mertanpeamernbie YY ][
npeaMeTHblie Y'Y/ PeryasiTuBHbIe IHo3naBarenbnbie | KoMMyHuKar
HBHbIE
-TI0JIOKUTENIbHOE | --BBIMOJIHATH -OTCJIEKUBATH 1I€JIb | --aHATU3UPOBATH --
OTHOIIICHHE K | apumMeTnyecKue y4eOHOI yCIIOBUE 3a7a4U COTPYIHHYATH
ypoKam JIEHUCTBUS, CoUeTasl yCTHHIE | ACSITEIBHOCTH (C (BBIIENATH C TOBapHIaMHu
MaTeMaTHKHU; U THCbMEHHbIE TPUEMBI; | OMOPOil Ha YHCJIOBBIE JAHHbBIE | MIPHU
-yMeHue HAXOJWTh 3HAUEHUS KOPHS | MapIIPyTHHIE U 1eJIb — YTO BBITIOTHEHU T
MPU3HABATH HATypaJIbHON CTCTICHH, | JIUCTHI) U W3BECTHO, YTO 3aJJaHui:
COOCTBEHHBIC CTETNICHU C PAIMOHAIBLHBIM | BHEYUEOHOM (C TpeOyeTcst HalWTH); | yCTaHABIWBAThH
OIUOKY; MOKa3aTelieM, HCIONb3Ys | OMOpoil Ha -COMOCTAaBIISTh U cOONI0/IaTh
-opmMupoBaHue npu HEOOXOJMMOCTH | Pa3BOPOTHI CXEMBI U YCIIOBUSL | O4epPEMHOCTD
IIEHHOCTHBIX BBIYHCITUTEIILHBIC MIPOEKTHOM TEKCTOBBIX 3aja4; | JICHCTBUH,
OpHUeHTaIui YCTPOICTBA; MOJB30BATHCS | ACATEIHHOCTH); -yCTaHaBJIUBATh CpaBHHBATh
(camoperynsiiusi, | ONEHKON U MPUKUIKOW NP | -yUUTHIBATH 3aKOHOMEPHOCTH U | MOJyYCHHBIE
CTUMYJUPOBaHUE, | MPAKTHYSCKUX pacuerax; OpPHUEHTHPHI, HCIIOJIE30BaTh UX PE3yJIbTATHI,
JIOCTUKCHHE U | --COCTaBJISITh ~ OYKBEHHBIC | JaHHBIC YUUTEJEM, | IIPU BBHIOJHEHUH | BBICIYIIHUBATH
ap.); BBIpXEHUS U (POPMYIIBI 110 | IPU OCBOCHUU 3aJlaHui; napTHepa,
-popmupoBanue YCIIOBHSIM 3aJa9; | HOBOTO yU4eOHOTO | -OCYIIECTBIISATh KOPPEKTHO
MaTeMaTHUYeCKON | OCYIIECTBIISITh B | MaTepuana; CHUHTE3 YHCJIOBOIO | COOOIIATh
KOMIETEHTHOCTH | BRIPQKEHUAX U (PopMyJax | -IpoOBEpSITh BBIPKCHHUS, TOBapHUILy 00
B cdepe | UUCIOBBIE TOJCTAHOBKU W | PE3yJIBTATHI YCIIOBHUS TEKCTOBOW | OIMIMOKAX;
JUYHOCTHBIX Yy | BBIIOJHSTH BBIYHCIICHUI; 3agaun -33/1aBaTh
Yy BBIMYCKHHUKOB | COOTBETCTBYIOIINE -aJIeKBaTHO (BoccTaHOBIIEHHE | BOIPOCHI C
oyayT BBIYHCIICHHSI, BOCIIPHHHUMATH YCIIOBUS TIO EIBIO
c(hopMUPOBaHbI OCYILIECTBIISATh yKa3aHUs Ha PHUCYHKY, CXEMe, MOJIy4YEHUS
BHYTpPEHHSS MOJICTAHOBKY OJTHOTO | OLIUOKH U KpaTKOM 3amuch); | HyKHOU
TTO3UIUS BEIDOXKCHUS B JIPYroe; | HCIPABIATh -CpaBHUBATH U nH(pOpMAaInK;
oOyyarormerocs, BBIpaXaTh U3 (OPMYJI OJIHY | HalICHHbBIE KJaccu(uImpoBars | -
aJieKBaTHas MePEeMEHHYIO yepe3 | OIUOKH. M300paKeHHbIE OpraHU30BBIBAT
MOTHBAIIHS OCTaJIbHbIE; -OlLIEHUBATh peIMETHI U b
yaeOHOU --BBITIOJIHATh ~ OCHOBHBIC | COOCTBCHHBIC TCOMETPHUYCCKUE B3aMMOITPOBEP
JeSITeNbHOCTH, JICHCTBUSL CO CTENEHSMU C | YCIIEXH B burypsl 1o Ky
BKJItOYasi yI€OHBIC | IENBIMA TTOKA3aTeNsIMU, C | BBIYMCIUTEILHON | 3aJaHHBIM BBITIOJTHEHHOM
17§ MHOTOYJICHAMH U | JCSITETLHOCTH; KPUTEPHSIM; paboTHI;
MO3HABATENIbHBIE | anreOpanyecKuMu -JIaHUPOBATH -IIOHUMATh -BBICKa3bIBATh
MOTHBBI, IpoOsiMH; BBITIONHSATG | IIar 1O nH(pOpPMALIUIO, CBOE MHEHUE
OpHEHTAIUsl  Ha | TOXJICCTBEHHBIC YCTpaHEHUIO MIPEJICTABJIICHHYIO B | TIPH
MOpaJbHbIE npeoOpazoBaHus po0OesioB (3HAHUE | BUJIE TEKCTA, 00CyXKIeHUN
HOPMBI M WX | pallMOHAIBHBIX cocTaBa 4ucen). CXEMBI, TaOJUIIBI. 3aaHus
BBIITOJIHEHHE. BBIPA)KCHMUI; B coepe -BUJETh aHasiorun | B chepe
--[IPUMEHSTH CBOICTBA | PEryJISTUBHBIX Yy | U UCIOJIb30BATh UX | KOMMYHUKaTUB
apudmeTnyecKux BBIITYCKHUKHU TIPU OCBOCHHUH HBIX yynI
KBAQJIpaTOB  KOpPHEH JUISl | CMOTYT OBJIAJICTh MIPHEMOB BBIITY CKHUKH
BBIUMCIICHUS] 3HAUYEHUU U | BCEMH TUIIAMU BBIYHCIICHUII; pHOOPETYT
npeoOpazoBaHuit y4.J€HCTB.HAMPaBNI | -KOHCTPYUPOBATh | YMEHHS
YHCIIOBBIX BBIPQKCHUH, | CHHBIX Ha TCOMETPUUYECKUE YYHUTHIBATH
COJepKaIIMX KBaJpaTHbIE | OPraHU3aLUIO burypsl u3 MO3UIUIO
KOpPHH; cBOe paboThI B 3aJJaHHBIX yacTeil; | cobeceqHuka(m




--peiiaTh JINHENHBIE,
KBaJIpaTHbIE YpPAaBHEHUS U
panMoHaIbHBIE YpaBHEHUS,
CBOJISIIIAECS K HUM,
CUCTEMBI JIBYX JIMHEWHBIX
YPAaBHEHU U HECIO0KHBIE
HEJTMHEHHbIE YPaBHECHHUS;

--pemaThb TEKCTOBBIC
3aaunl  anreOpanvdeckuM
METO/IOM, MIPOBOJTUTH

0TOOp pEIICHHA, UCXOIS U3
(hOpMyIIMPOBKY 331a4H;

--OTIPEICIIATh KOOPIUHATHI
TOYKHU TIJIOCKOCTH, CTPOUTH

TOYKM €  33JaHHBIMHU
KOOpJMHATaMU;
n300pakaTb ~ MHOXECTBO
pelieHni JIMHEWHOT O
HEPABEHCTBA;

--HaXO/IUTh 3Ha4YeHUs
¢byHKLHMY, 3aJaHHOU
dbopmyIoii, TabIuIeH,
rpaduxkoM o eé
apryMEHTY; HaXOJUTb

3HAYEHUS apryMeHTa II0
3HAYECHUIO byHKIUY,
3aJaHHONW TpauKOM WIH
TaOJIHIIEH;

--ONPENETATh CBOICTBA
byHkEM 1O ee Tpaduky;
OPUMEHATh  TpaduuecKue
MPECTaBICHUS pu
pelieHun YpaBHEHUH,
CHCTEM, HEPABEHCTB;
--OIIACHIBATH CBOICTBA
M3YYEHHBIX byHKIUH,
CTPOUTH UX TPaAPUKH.

OY u BHe ero,
BKJIFOYas
CIOCOOHOCTh
MIPUHUMATD U
COXPaHATH
y4eOHYIO LIeb ’
3amauy,
IJIAHUPOBATh €€
peanu3anuio,
KOHTPOJIUPOBATH U
OIICHUBATH CBOHU
JIECTBUS, BHOCUTh
COOTBETCTBYIOIINE
KOPPEKTUBHI U X
BBIIIOJIHCHHUE

JOCTPAanBaTh YacTb
110 3aJaHHOU
reOMETPUYECKOU
uryps;
MBICJIEHHO JEIUTh
rE€OMETPUUYECKYIO
¢burypy Ha 4acTy;
-COIIOCTaBJISATh
uH(pOpMaIHIO,
MIPEJICTaBICHHYIO B
pa3HBIX BUJAX;
-BBIOMpATH 3aj]aHNe

W3 MPEI0KEHHBIX,
OCHOBBIBAsICh Ha
CBOUX MHTEpecax.
B chepe
MMO3HABATENIHLHBIX
YV ]I BBITYCKHUKH
Hay4arcs
BOCIIPUHUMATD |
aHAJIM3UPOBATh
COOOIIEeHNS u
BaXKHEHIITHE ux
KOMITOHCHTEBI-
TEKCTHI,
HCIIOIL30BaTh
3HAaKOBO-
CHMBOJIMYCCKHUE
CpelIcTBa, B TOM
YHCJIE OBJIAJEBAIOT
JIeNCTBHEM
MOJCIUPOBAHUA, a
TaKKe  IIUPOKHM
CHEKTPOM
JIOTHYECKUX
NEUCTBUN U
OIlepaLUid,
BKJIIOYass  oOImue
MIPUEMBI  PEIIICHUSI
3a7a4

apTHEPCTBA),
OpraHU30BBIBAT
b u
OCYIICCTBIIATH
COTPYJIHUYECTB
0 u
KOOTIEPAINIO C
y4UTEIEeM u
CBEPCTHUKAMH,
aJICKBaTHO
BOCIPUHHUMATH
U TIepeaaBarh
uH(popMaLuio,
0TOOpaXKaTh
peIMETHOE
COJICp)KaHUEe H
yCIIOBUS
JEeSTeNbHOCTH
B COOOIIEHUSX,
BOKHEHUIITUMHU
KOMIIOHEHTaMH
KOTOPBIX
SIBIISTFOTCS
TEKCTBI
3aIaHU M.

CITHCOK PEKOMEH/IYEMOH YYEBEHO-METOJHYECKOH JIHTEPATYPbI




Yuebnuku: Mopakosud A.I'. u ap. «Anredpa7», «Anredpa8y», «Anredpad». Yacts 1. YueOHHK.
Yacts 2. 3agaunuk. M. : Muemo3uHa, 2010

Hunaktuueckue marepuaiibl: Asekcanaposa JILA. Anrebpa 7, 8, 9. CamocTosITelbHBIE PaOOTHI.
M. : Muemo3uHa,2010
Anexcanaposa JI.A. Anre6pa7, 8, 9. Kourponbusie pabotel. M.: Muemo3una,2010
Mopakosuu A.I'. Anrebpa, 7 -9.Tectsl. Muemo3una,2010
Meronuueckne marepuansl: MopakoBuu A.I'. Anrebpa, 7 -9. Meroauueckoe mocoOue s
yuurenei. M.: Muemo3una,2010

JI.C.Atanacss u nip. «I'eomerpust 7 — 9» YueOnuk. M. : [Ipocsemenue, 2011
H.b. MenbnaukoBa. I'eomerpus 7, 8, 9. Kourponbnsie padotsl. M.: Dx3amen, 2014
A.B. ®apkos. Tectsl 1o reomerpuu 7, 8, 9. Dk3amen, 2014
H.b. MensuuxoBa, I'.A. 3axapoBa. [lumaktuyueckue Marepuansl mo reometpun 7, 8, 9. M.:
Ok3ameH, 2014
[Ipo6nembr peanmzammun PI'OC mpu oO0ydeHHH MaTeMaTHKE B OCHOBHOM U cTapiueit
o0mreoOpa3zoBarenbHON 1KoJie: MoHOorpadus / koiiekTuB aBTopoB: MBaniok M.E., Jlunununa
B.B., Makctotun A.A. — Camapa: uza-so OOO «llopro-tipunt», 2014 — 338c.
TpenupoBounbsie Marepuansl s moarotoBkun kK ['MA mo martemaruke-2014: mumaktudeckue
marepuanbl / cocT.. A.A. Makcrorun, FO.H. Hemenko, T.I1. HlanmoanoBa. Camapa: OOO
«3narenbctBO Ac I'apa», 2013. 142c.
TpenupoBounsle MaTepuanbl a1 noarotoBku k 'MA mo marematuke-2015: nunakruyeckue
Marepuaisl / cocT.: A.A. MakctotuH, FO.H. Henenko. - Camapa: , 2014. 140c.
A.A. MakcrotuH. Maremaruka-9. YyeOHoe mocobue /Ui MOArOTOBKU K BBIITYCKHBIM 9K3aMEHaM
3a 9 Kiacc M BCTYNUTEJIBHBIM 3K3aM€HaM B JIMLEW, TMMHA3UM, MAaTEeMAaTUYECKUE KIIACCHI.
Cawmapa, 2007.-422c
I'MA — 2014: Maremaruka: 9-i1 knacc: TpeHHMpOBOUHBIE BapMaHThl HK3aMEHALMOHHBIX padOT
JUIs TPOBEACHUS TOCYJApCTBEHHON WTOrOBOM arrecTtali B HOBOM Qopme / aBT.-COCT.
E.A.bynumosuu, JI.B. Ky3nenona, JI.O. PocioBa u np. — MockBa: ACT: Actpens, 2014
Maremaruka. 9 wiacc. IlogroroBka xk ['MA. 3anmanus ¢ mapamerpom: Teopusi, METOJUKA,
ynpaxkuenus u 3amaun. / [lox pen. @.@. JIsicenko, C.10. Kymnabyxosa. — PoctoB — Ha /[loHy,
Jlernon, 2014
Maremaruka. 9 xmacc. TMA - 2015. Tpenaxep mjis MOATOTOBKM K 53K3aMeHy. AureOpa,
reOMETpPHSI, pealibHasi MaTeMaTHKa: yueOHo-MeToauueckoe mocooue. / Ilox pea. @.d. JIsicenko,
C.IO. KynabyxoBa. — PoctoB — Ha [lony, Jleruon, 2014
Maremaruka. 9 xkmacc. Temaruueckue TecThl s moarotoBku k [MA-2015. AnreOpa,
reOMETPHS, TEOPHUS BEPOSTHOCTEH U cratucTuka: / yueOHO-MeToqu4ueckoe nocoodue. / lox pen.
®.®. JIsicenxko, C.}O. Kynabyxosa. — PoctoB —Ha Jlony, Jlernon, 2014
Maremaruka. 9 knacce. [loaroroBka k OI'D -2015. YueOHO-TpEeHUPOBOYHBIE TECTHI 110 HOBOM
nemoBepcui / ITox pen. ©.®. JIsicenko, C.10. Kynadyxosa. — PocroB — Ha [lony, Jleruon, 2015
OI'D (I'MA-9). Maremaruka. OCHOBHOM TOCYJAapCTBEHHBIH 3K3aMeH. Teopusi BEpOATHOCTEN U
anemMeHThI ctatucTuku / A.P. PszanoBckuid, [I.I'. Myxun. — M.: U3natenbctBo «Ox3amen», 2015
O (I'MA-9) 2015. Maremaruka. 3 wmomyis. OCHOBHOW TOCYyIapCTBEHHBIH Hk3ameH 30
BAPUAHTOB THUIOBBIX TecTOBbIX 3azaHuil / SAmenko W.B., IlllecrakoB C.A. u ngp. — M.:
HzparenscTBO «OK3aMen», uzaareabctso MITHMO, 2015.
HNurepHer pecypces! aJs noarorosku k 'MA
denepanbHbIl HHCTUTYT Neqarorndeckux numepennii (GUIN) - www.fipi.ru
http://www.gotovkege. ru/demos.html
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IIpuioxkenue Kk padovel mporpamme
3JIEKTUBHOI0 Kypca «PeajbHasi MmaTeMaTuka», 9 Kiace

KAJIEHAAPHO-TEMATHUYECKOE IIVIAHUPOBAHUE
SJIEKTUBHOI'O KYPCA «PEAJIBHASI MATEMATHUKA»
9 KJIACC, 2016-2017 y4eOHblii roj

KoiymuectBo uyacoB Bcero 34 ygac, B Heneinro 1 yaca
[lnanupoBaHUe COCTABICHO HA OCHOBE:!

[Iporpammer 151 001Ie00pa3oBaTenbHbIX yupexkaenuii: Matematuka. 5-11 xi1./ Coct. I'.M.Ky3nenosa, H.I'.'Munmtok. — M.: JIpoda, 2004,

peKoMeHl0BaHHas JlenapTaMeHTOM 00pa30BaTeNIbHBIX MPOTrpaMM M CTaHIapToB oduiero oopasosanus MO PO;

ABtopckoii mporpamMmel uHUM FO.H. MakapsiueBa, K.JM. Hemxkosa, H.I'. Munatoka, C.b. CyBopoBoii

ITnanuposal

HHUE
Ne 3aggrus B
COCTaBJICHO Tema 3ansaTus

TEME
Ha OCHOBE:
No zangarus

Moayas 1. Aaredopandeckue 3aganusi 6a30B0ro ypoBHsi (12 yacoB)
Bovtuucnenusn (2 uaca)

1 1 OOBIKHOBEHHBIE U JecATUYHBIC TpoOou. CTaHIapTHHIN BUJ YHCIIA.
2 2 Tpenuposounvie sapuanmel. Camocmoamenvuas paboma.
Anzebpauueckue gvipasrxcenus(2 uaca)
3 1 MHuorouiensl. Anredpandeckue 1po0u, cteneHu. Jlonyctumsie
3HAYEHHUSI IEPEMEHHOM.
4 2 Tpenuposounvie sapuanmel. Camocmoamenvuas paboma.

Ypasnenusa u nepasencmea (4 uaca)
5 1 JIvuHelHbIC U KBaJApaTHBIEC YPABHEHUS.
6 2 HepaBencTBa. JIuneliHble HEPABEHCTBA.
/ 3 CuctemMbl HEPaBEHCTB.

20



ITnanuposal
HUe
COCTaBJIEHO
Ha OCHOBE:
Ne 3ansTHS

Ne 3aggrus B
TEME

Tema 3ansaTus

8

4

Tpenuposounvie sapuanmel. Camocmosamenvuas paboma.

Koopounammnasa npamasn. I'pagpuxu (4 uaca)

9 1 UYucna Ha koopauHaTtHOUM npsMou. [IpencrasieHue pemeHun
HEPABEHCTB U UX CUCTEM Ha KOOPAMHATHOM ITPSIMOM.

10 2 ['pacduku GyHKIUN U UX CBOWCTBA.

11 3

12 4 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.

Monayas 2. I'eomeTpudeckue 3axauu 0a30Boro ypoBHsi (11 yacos)

Iloocuem y2noe(4 uaca)

13 1 TpeyronbHUK.

14 2 YeThlpexXyroJbHUK.

15 3 OKpY>KHOCTb.

16 4 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
ITnowaou gpuzyp (4 uaca)

17 1 YeThIpexyroJbHUKH.

18 2 TpeyronabHUK.

19 3 OKpYHOCTb U KpPYT.

20 4 Tpenuposounvie sapuanmel. Camocmoamenvras paboma.

Buioop eepuvix ymeepircoenuii(3 uaca)

21

1

22

2

TpenupoBouHble 3aaHus ' Boloop éeprvlx ymeepicoenuil’ .




ITnanuposal
HUe
COCTaBJIEHO
Ha OCHOBE:
Ne 3ansTHS

Ne 3aggrus B

TEMEC

Tema 3ansaTus

23

3

Obobwarowutt mecm mooyas «I eomempusiy 6a308020 YpOBH:L.

Mopyas 3. Peanbnas marematuka (10 yacoB)

I'paguru u ouacpammeut. Texcmoswie 3a0auu (5 uacos)

24 1 Urenue rpadvKoB U JUATPAMM.

25 2

26 3 TexcToBble 3a7]a4M HA IPAKTUYECKUAN pacyer.

27 4

28 5 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.

Peanvnas nnanumempusn. Teopus eeposmnocmeir (6 uacoe)

29 1 Pemienre 3a1a4 mpakTU4ECKOM HAIPABICHHOCTH.

30 2

31 3 DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH.

32 4

33 5 Oboobwarowuii mecm mooyas « Peanvnas mamemamuray.
34 6 Umoecosas konmpoavHas paboma




	Пояснительная записка
	ОСНОВНОЕ СОДЕРЖАНИЕ                                                                                    (34 час)
	Арифметика
	Натуральные числа.  Степень с натуральным показателем.
	Рациональные числа. Модуль (абсолютная величина) числа. Сравнение рациональных чисел. Арифметические действия с рациональными числами. Степень с целым показателем.
	Числовые выражения, порядок действий в них, использование скобок. Законы арифметических действий: переместительный, сочетательный, распределительный.
	Алгебра
	Алгебраические дроби. Арифметические операции над алгебраическими дробями. Буквенные выражения (выражения с переменными). Числовое значение буквенного выражения. Допустимые значения переменных, входящих в алгебраические выражения. Подстановка выражени...
	Свойства степеней с целым показателем. Многочлены. Сложение, вычитание, умножение многочленов. Формулы сокращенного умножения: квадрат суммы и квадрат разности, куб суммы и куб разности. Формула разности квадратов, формула суммы кубов и разности кубов...
	Уравнения и неравенства. Уравнение с одной переменной. Корень уравнения. Линейное уравнение. Квадратное уравнение: формула корней квадратного уравнения, Решение рациональных уравнений. Примеры решения уравнений высших степеней; методы замены переменно...
	Элементы логики, комбинаторики, статистики и теории вероятностей
	Список рекомендуемой учебно-методической литературы

	Приложение к рабочей программе
	элективного курса «Реальная математика», 9 класс
	Календарно-тематическое планирование
	элективного курса «Реальная математика»
	9 класс, 2016-2017 учебный год
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