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IHosicHuTeJILHAA 3alIUCKA

Pabouas IporpaMmMa dJCKTUBHOTO Kypca 110 MAaTECMATHUKE COCTABJICHA HA OCHOBC,

o ®denepadbHOrO KOMIIOHEHTa TOCYIApPCTBEHHOTO OOpa30oBaTEIBLHOTO CTaHAapTa
cpeaHero (IoJIHOT0) 00IIero 00pa3oBaHus

e [IpumepHOll porpaMmMbl IO MaTeMaTUKE OCHOBHOTO OOIIEro oOpa3oBaHus

o [Iporpammbl st 0O0IIe0O0pa3oBaTeIbHBIX MIKOJM W YUpexaAeHud «Anredpa 7-9
Kjacce», cocraBurens bypmucrpoBa T.A.M3marensctBo «IIpocsemenue» 2009,
YMK «Anrebpa - 9», astopsl O.H.Maxkaperues,H.I' ' Munmiok, K.W.Hemkos,
C.b.CyBoposga. «IIpocsemienue, 2009»

e [Iporpammsl o6meoOpazoBaTenbHbIX yupexaenuit. JI.C.Atanacss. «I'eomerpus 7-9
kiaccsl». CocraButens T.A. bypmuctposa. M: IIpocsemenne 2009.

e [lIkonpHOro yueOHOro miana Ha 2016-2017 y4ueOHblit TO/I.

JlanHast mporpamMma >3J€KTHBHOTO Kypca MpeAaHa3HayeHa g oOydwaromuxcs 9-x
KJIacCOB  00LIe00pa30BaTEeNbHBIX YUpeXKACHUW U paccuntaHa Ha 17 wyacoB. OHa
npeJHa3HayeHa JUIsl MOBBIIEHUS 3((PEKTUBHOCTH MOATOTOBKHM 00ydaroImuxcs 9 kiacca K
OCHOBHOMY TOCYAapCTBEHHOMY ASK3aMEHy M0 MAaTeMAaTHKE 3a KypC OCHOBHOW IIKOJbI U
IpeIycMaTpUBAET X MOJArOTOBKY K JajbHEHIIeMy 00yUEHHIO B CpPEIHEH 1IKOIIE.

[Iporpamma 371eKTUBHOTO Kypca coueraercs ¢ Jo0biM Y MK, pekoMeH10BaHHBIM K
UCIIOJIb30BaHUIO B 0oOpa3zoBarenbHOM Imporecce. [lporpamma 537I€KTHBHOrO Kypca
coriacoBaHa ¢ TpeOOBaHUSAMU TOCYJAapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHAapTa |
COJIepKaHUEM OCHOBHBIX MPOrPaMM Kypca MaTEMATUKH OCHOBHOM IIKOJIBI.

[IporpaMMoil IIKOIBHOIO Kypca MaTeMaTUKH HE MPeayCMOTPEHbl 0000IleHue U
cUCTEeMaTu3alisl 3HAaHUW MO PA3NMYHBIM pa3zeliaM, MOJYYEHHBIX y4YallUMHUCS 3a BECh
nepuos oOyueHus ¢ S5 mo 9 xkmacc. OnektuBHBIM Kypc «lIpakTukym pemeHus
MaTeMaTUYeCKUX 3aJad Npu noAroroBke K OI'D» MO3BOIUT CHCTEMATH3UPOBATH U
yrayOuTh 3HAHMS y4YalllMXCsl O Pa3IMYHBIM pa3feliaM Kypca MaTeMaTUKH OCHOBHOM
mKoJbl (apupMeTuke, aiaredpe, CTaTUCTUKE U TEOPUM BEpOSITHOCTEH, reomerpun). B
JAHHOM KypcC€ TaK)K€ pacCMaTpUBAIOTCS HECTaHAAPTHBIE 3aJaHUs, BBIXOIAIINE 33 PAMKU
IIKOJIbHOW TporpamMmbl (rpaduku ¢ MoOIylieM, KyCOYHO-3a/JaHHble (YHKIHH, PEIICHUE
HECTaHJApTHHIX YPABHEHUI U HEPABEHCTB U JIp.). 3HAHUE 3TOr0 MaTepuaga U YMEHHUE €ro

IIPUMCHATD B Hp&KTH‘I@CKOﬁ ACATCIIPHOCTU IIO3BOJIUT IMIKOJIbHUKaM peumaTtb



pa3HoOOpa3Hble 3aJaud Pa3IUYHON CJIOKHOCTH W IMOATOTOBUTHCS K YCIHEIIHOM caaue
’K3aMEHa B HOBOW (hOpME UTOTOBOW aTTECTALIUU.

Kaxxnoe 3aHsTHE, a TAaK)KE BCE OHU B LIEJIOM HalpaBJI€Hbl HA TO, YTOOBI pa3BUTh UHTEPEC
IIKOJIBHUKOB K IPEIMETY, O3HAKOMUTh UX C HOBBIMHU HIESIMU U METOJAMH, PACIIUPUTH
npeacTaBieHue 00 M3y4yaeMOM B OCHOBHOM Kypce MaTepualle, a IJIaBHOE, pacCMOTPETh
UHTEPECHBIE 3a/1a4U.

OTOT KypcC OpejaraeT y4amyumMcs 3HaKOMCTBO C MaTEMATUKOM KaK ¢ OOIIEKYJIbTYpPHON
LEHHOCTbIO, BBIPAOOTKOM IOHUMAaHUS HMHU TOTO, YTO MaTEeMaTHUKa SBISETCS
MHCTPYMEHTOM MO3HAHUS OKPYKAIOIIEr0 MUPa M CaMOro ceOsl.

Ecin B u3ydeHHMH NpeaIMETOB €CTECTBEHHOHAyYHOI'O IMKJIA OYEHb Ba)XHOE MECTO
3aHMMAaeT JKCHEPUMEHT M HMEHHO B IIPOLIECCE DBKCIEpUMEHTa U OOCYKIEHHUS €ro
OpraHu3allMd M pe3yJbTaTOB (OPMUPYIOTCS M PA3BUBAIOTCS HHTEPEChl YYEHUKA K
JAHHOMY IPEIMETY, TO B MAaTEMAaTUKE HKBUBAJICHTOM JKCIIEPUMEHTA SIBIISIETCS PEIICHUE
3amay. COOCTBEHHO BECh KypC MaTe€MaTUKH MOXKET OBbITh NOCTPOEH M, KaK IpaBuio,

CTPOUTCA Ha PCIICHUHN PA3JIMYHBIX 11O CTCIICHU BA)KHOCTH U TPYAHOCTH 3a/14a4.

Ilesab 3JIEKTHBHOI'0 KYpPCa: CUCTEMaTU3alysl 3HaHUM U CIT0c000B ACATCIBbHOCTH

YHalquxcCs 110 MaTCMATHUKEC 3a KypcC OCHOBHOM IIKOJIBI, IIOATOTOBKA O6y‘IaI-OIHI/IXCH 9
KjIaCCa K OCHOBHOMY IOCyJapCTBEHHOMY 5K3aMCHY 110 MATCMAaTUKCE. Ycneunas caavua

OI'D, nepexon B 10 kacc no BeIOpaHHOMY PO UITIO(TIPU HEOOXOIUMOCTH).

3amauu Kypca:

- obyuarowue. (popmuposanue nozHasamenvuulx u nocuyeckux YVJ[)

e @dopmupoBaHue "0Oa3bl 3HaHWUN" MO anredpe, reOMETPUM M pPEATIbHOM MaTeMaTuKe,
MO3BOJISAIOLIEH OecTpensiTCTBEHHO ONEpUpOBAaTh MATEMAaTHYECKMM MaTepuaioM BHE
3aBHCHMOCTH OT CI0c00a MPOBEPKU 3HAHUH.

e HayuyuTh npaBUIBHON HHTEPIIPETAIIMH CIIOPHBIX (HOPMYIUPOBOK 3a1aHUH.

e Pa3BuUTH HaBBIKU PEILICHUS TECTOB.

e Hayuutp MakcumanbHO 5S(QQPEKTUBHO paCIpenensTh BpeMs, OTBEJIECHHOE Ha
BBITIOJTHCHHE 3a/1aHUsI.

« IloaroToBuTtsk Kk ycnemHoi cinade OI'D mo MatemaTHKe.



- pazeusarowjue. (hopmuposarnue peeynsimusnvix YV/I)

e yMEHHUE CTaBUTh Iepes cOO0OMl Ielb — HesenoJaraHue, Kak IMOCTaHOBKY y4eOHOH
3a/1a41 Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ U3BECTHO M YCBOEHO yYaIIMMCS, U TOTO,
YTO €I1I€ HEU3BECTHO;

® [UIAaHUPOBATH CBOKO PA0OTy - NJIAHMPOBAHHE — ONpPEIEIECHUE MOCIEAOBATEIBHOCTH
IIPOMEXKYTOUYHBIX ILEJIEN C y4ETOM KOHEYHOTO pPE3yibTaTa; COCTABJICHHUE IIIaHA W
MOCJIEeI0BATEIILHOCTH JICUCTBUM;

® KOHTPOJb B (opMe CIMYEHHUs crocoba ACWCTBUA U €ro pe3ysibTara C 3aJaHHBIM
ATAJIOHOM C LIeJIbI0 OOHAPYKEHUS OTKJIOHEHUM U OTJIIMYUNA OT 3TaJIOHA;

« OLIEHKA - BBIJCICHUE M OCO3HAHHUE YYalIUMCs TOIO, YTO YK€ YCBOEHO M 4YTO elle

MMOAJIC)KUT YCBOCHHUIO, OCO3HAHNC KAaYCCTBA U YPOBHS YCBOCHHUA,

- gocnumameinvhbie: (PopmMuposaHue KOMMYHUKAMUBHBIX U TudHocmHblx YY)

e (popmupoBaTh yMEHUE CAYIIATh U BCTYNATh B IUAJIOT;

® BOCIIHUTBHIBATh OTBETCTBEHHOCTbh U AKKYPATHOCTB;

® YYacTBOBaTh B KOJUIEKTUBHOM OOCYXJICHHUH, MPHU ATOM YUYUTHCS YMEHHIO OCO3HAHHO U
MIPOU3BOJIBHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOW U MUCHMEHHOM (hopMme;

e CMBICI000pa30BaHMe T. €. YCTAHOBJICHUIO YUYAIIUMUCS CBSI3M MEXKIY LETIbI0 yueOHON
JEATEIPHOCTH U €€ MOTHUBOM, JAPYTMMH CIIOBAMH, MEXAY PE3yIbTaTOM-IIPOAYKTOM
y4eHHsI, TOOYKIAIOIIUM JESITEIbHOCTh, U TEM, paJdl 4Yero OHa OCYIIECTBIISIETCS,

CaMOOpTraHU3aLIUSL.
DyHKUMH Kypca:

. OpucHTalMA Ha COBECPHICHCTBOBAHNC HABBIKOB HOSHaBaTe.HBHOI\/'I, OpFaHHBaHHOHHOﬁ
ACATCIBbHOCTH,

e KoMOeHcaius HexoctaTtkoB 3YH 1mo maremaTuke.



MeToabl 1 (popMbI 00yUeHUS

Metonbl U Gopmbl 00yueHHs OINpPEACNAIOTCS TPeOOBAHUSIMHU OOYYEHHS, C y4ETOM
WHIUBUYAIbHBIX W BO3PACTHBIX OCOOCHHOCTEW YYalluxcs, Pa3BUTUS U CAMOPA3BUTHS

JINYHOCTH. B CBsI3M ¢ ’TUM OCHOBHBIE IMPHUOPUTCTBI MCTOAUKH NU3YUYCHHUA KypcCa:

o 00y4yeHME Yepe3 OIBIT U COTPYTHUUECTBO;

e  yUYeT UHAMBHIYAIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEHN yUaInuXcs;

e UHTEPAaKTHBHOCTh (paboTa B MalbIX IpyNmax, pOJEBbIE WIPbI, TPEHUHIH, BHE
3aHSTHI - METO/ IPOEKTOB);

e JIMYHOCTHO - JIEATEIbHOCTHBIM M CyOBEKT — CyOBEKTUBHBIM mnonaxoj (Oosbliee
BHUMAaHHE K JIMYHOCTH Y4Yalllerocsi, a He UEIsIM YYUTENs, paBHOIPABHOE HX

B3aUMOJICHCTBUE).

Jlnst paboTel ¢ ydalmumucs, O€3yCIOBHO, NMPUMEHHMBI Takue (POpMbl padOThI, Kak
aexuus U cemuHap. [loMuMo 3THX TpaAMLIMOHHBIX (OPM PEKOMEH]YETCS UCIOJIb30BaTh
Tak)Ke IUCKYCCHUU, BBICTYIUICHHSI C JOKJIQJaMU, COJAEPXKAIUMHU OTYET O BBITOJHEHUU
UHAMBUIYAJIbHOTO WJIM TPYIIIOBOTO JOMAIIHET0 3aJaHus WIM C COJOKJIaJamH,
JOTIOJIHSIOIIMMH JIEKIMIO yuuTens. Bo3MOXHBI pa3inyHble GOpMbI TBOPUYECKOH PabOTHI
yUalmxcs, KaKk HampuMep, «3alldTa pPeleHus», OTUeT MO pe3yiabTaTaM «IOHCKOBOW
paboThl Ha 00pa3oBaTENbHBIX caiiTax B MIHTepHETE 1Mo yka3zaHHOU Teme. Takum oOpa3om,
JaHHBIA KypC HE HCKIIOYAeT BO3MOXKHOCTH MPOEKTHOW IESATENBHOCTH YYalluXCs BO
BHEYpOUYHOE BpeMs. ITOroM Takoi AeaTeIbHOCTH MOTYT OBITh TBOPUYECKUE PaOOTHI.

[IpennaraeMblii Kypc SIBISE€TCA pPa3BUTUEM CHCTEMbl paHee MNPUOOPETEHHBIX
NPOrpaMMHBIX 3HAaHUHM, €ro IeJdb - CO3JaTh IEJOCTHOE TMPEICTaBICHHE O TeMe U
3HAYUTENIBHO PACIIUPUTh CIEKTP 3ajad, MOCWIBHBIX i ydamuxcs. Bce cBolicTsa,
BXOJISIINE B KypC, U WX JOKa3aTeNbCTBA HE BBI3OBYT TPYAHOCTU y y4alIMXCs, T.K. HE
CoJZlep’KaT TPOMO3IKUX BBIKIANOK, a KaXA0e MpeAblAylee TOTOBUT mocienytomee. [Ipu
HANpPaBISIONIEH POJIM YUYHUTENS IIKOJbHUKHA MOTYT CAaMOCTOSITENBHO C(HOPMYIUPOBAThH
HOBBIC JUISI HHX CBOMCTBA W JaXke JIOKa3aTh HX. Bce ODKHO pacmojiaratb K

CaMOCTOATCIIBHOMY ITOMCKY M ITIOBBIIIATH MHTCPCC K M3YHCHHUIO IPCIAMCTA. HpeI[CTaBHHH



y4aluMCcsl BO3MOKHOCTb OCMBICIIUTh CBOMCTBA M UX JI0Ka3aTeNIbCTBA, YUUTEIb Pa3BUBAET
reOMETPUUECKYIO0 HHTYHUIINIO, 6€3 KOTOPOH HEMBICITUMO TBOPYECTBO.

TakuMm o0pa3oM, IporpaMma NPUMEHUMA JUIsl PA3JIMYHBIX TPy HIKOJBHUKOB, B TOM
YyHuCle, HE MMEIIIHUX XOpOILIeld MOATrOTOBKM. B 3TOM cilydae, ydyuTelnb MOXKET Cy3UTh
TpeOOBaHUS U NMPEAJIOKUTh B KAUECTBE IOMAILIHUX 33JaHUI CO34aHHE TBOPUYECKUX padoT,
Opy 3TOM y JeTed pa3BUBAETCd WHTYUTHBHO-ACCOUMATHBHOE MBIIIJIEHUE, YTO
HECOMHEHHO, TOMOKET UM IPU BINOJHEHUH 3a1anuid OI'D.

OcHOBHast (QYHKIMSI YYHUTENs B JAHHOM Kypc€ COCTOMT B «COIPOBOXKICHUN»
y4Yalerocss B €ro II03HABATEIbHOM JESITENIbHOCTU, KOPPEKLHMH paHee IOJyYEHHBIX

yuamumucsa 3YH.



COIAEPXAHUE YYEBHOTI' O KYPCA
Apudmeruka

Hamypaﬂbuble yucna. Cmenens c HanmypailbHblM noKkasanejem.

Payuonanvusie uucna. Mooyno (abconromunasn eenuuuna) yucna. Cpasnenue
payuonanvusix yucen. Apugpmemuueckue oelicmsusi ¢ payuoraibHulmu yuciamu. Cmenens
C YenblM noKazameiem.

Yucnosvie gvipasiceHus, NOPAOOK OeticmaUull 8 HUX, UCNOIb308aHUe CKOOOK. 3aKoHbl
apughmemuueckux 0elucmeull. nepemecmumenbhblil, Co4emamenbhblil,
pacnpeoenumenbHulil.

HetictButenpHble uncia. KBaapaTtHblii KopeHb U3 4ynuciaa. KopeHb TpeTbeil cTeneHu.
Ilonamue o kopne N-oui cmenenu U3 Yucia.

JleficTBUTENBHBIEC UKCiIa KaKk OECKOHEUHBIE JlecaTuuHble 1podu. CpaBHEHHE
JEUCTBUTETBHBIX YUCEI, apuMeTUYECKUE EHCTBUS HAJl HUMHU.

DTansl pa3BUTHS NPEICTABICHUN O YHCIIE.

N3mepenus, npuOmkeHus, olieHku. Pazmepsl 00beKTOB OKpYKaroIIero Hac Mupa (0T
AIIEMEHTAPHBIX YacTull A0 BcelleHHOoM), IITMTENbHOCTD MTPOLIECCOB B OKPYKAIOIIEM HAcC
MHpE.

[IpencraBienre 3aBUCUMOCTU MEK]ly BEIMUMHAMH B BHUI€ PopMyII.

Brinenenne MHOXUTENA — CTENIEHH IECSATH B 3aIIMCH YHCIIA.

Anzeopa

Anzebpauueckue opoou. Apugpmemuueckue onepayuu Hao anzedopauydecKumu Opooamu.
byxeennvie vipasicenus (svipasxcenusi ¢ nepemenuvimu). Hucnosoe snavenue 6yK8eHHO20
svipadicenus. Jlonycmumvie 3HAYEHUS NEPEMEHHbIX, 6X00Awux 6 ajncebpauiecKue
svipadicenusi. Iloocmanoska evlpasxcenull émecmo nepemerHuvlx. Pasencmeo 0OykeenHwvix
svipadicenuti. Toocoecmeo, doxazamenbcmeo moxcoecms. [Ipeoopazosarus evlpasriceHutl.

Ceoucmea cmeneneu c¢ yenvim nokazamenem. Mnozounenvl. Cnooicenue, eviuumatue,
VMHOMCEHUE MHO20UNEeH08. DOopMYIbl COKPAWEHHO20 VMHONCEHUSL. KB8AOpam CyMMbl U
keadpam pazHocmu, KyO CyMMbl U KyO pasHOCTU. Dopmynra pazHOCmMu Keaopamos,
dbopmynia cyMMbl KyOOB M Pa3sHOCTH KYyOOB. Paznoogicenue MHO20UNEHA HA MHONCUMEU.
Keaopamuuviii mpexunen. BplnenaeHue IOMHOTO KBaapara B KBaJAPAaTHOM TPEXWICHE.
Teopema Buema. Pasznoowcenue keaopamno2o mpexulieHa Ha JUHEUHble MHONCUMEU.
Mmnozcounenvt ¢ oonou nepemennou. Cmenenv mHocounena. Kopenb mnozcounena.

Anrebpandeckas ApoOb. CoxpanieHue napooeit. JleiictBus ¢ anredpandyecKuMH
JTPOOSIMHU.
PannonanpHbIe BRIpaXKEHUS W UX TpeoOpasoBanus. CBOMCTBA KBaJIpaTHBIX KOPHEH U HX
MPUMEHEHUE B BHIYUCIICHUSIX.

Ypasnenua u nepasencmea. Ypaenenmue c oowoti nepemennou. Kopeuv ypasHeHus.
Jluneiinoe ypasnenue. Keadopamnoe ypasnenue: ¢opmyna KopHeli KeAOPAMHO20
ypaenenus, Pewenue payuonanvuwvix ypasnenuu. Ilpumepvi peuwienus ypasneHull 8biCuLUX
cmeneretl; Memoovl 3aMeHbl NePEMEHHOU, PA3TIONCEHUS HA MHONCUMETIU.



YpaBHeHUE C AByMs NEPEMEHHBIMM; DPEUICHUE YPABHEHUS C JBYMs II€PEMEHHBIMM.
Cucrema ypaBHeHUH; peuieHrne cucteMbl. CUCTEMA IBYX JIMHEWHBIX YPaBHEHUIN C IBYyMs
NEePEMEHHBIMH; PEIICHUE MOACTAHOBKON M alreOpanuyecKuM CIOXKEHUEM. YpaBHEHUE C
HECKOJIBKUMH TepeMeHHbIMU. [IpuMepbl pelleHus HEIWHEWHBIX cucteM. lIpumepsl
pELIEHUs] YPABHEHUH B LIEJIBIX YHCIIAX.

HepaBeHncTBo ¢ ogHOM mepemeHHOU. Pernienune HepaBeHCTBA. JIMHEHWHBIE HEPABEHCTBA C
OJHOM TEepeMEHHOM M uX cuctembl. KBaapartHble HepaBeHCTBA. [Ipumepwt peuienus
OpOOHO-TUHELIHbIX HEPABEHCME.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. J[OKA3amMenbCMBO YUCTIOBbIX U AN2eOPAUUECKUX
HepageHcme.

Ilepexox o1 cioBecHOl (POPMYJIMPOBKH COOTHOILIEHHMH MeEKAY BeJUYHMHAMH
ajreOpan4ecKoi. Pemienne TeKCTOBBIX 32124 aJIredpanvyecKumM crocooom.

YucsioBble MocjaenoBaTeibHOCTU. [loHsATHE TIOCIIeTOBATENHPHOCTH. ApudMeTHYECKAS H
reoMeTpuyeckas mporpeccurd. @DopMmynbl  o0mero uieHa apuPMETHUYECKOW |
r€OMETPUYECKON MPOrpecCcHii, CyMMbI NEPBBIX HECKOJbKUX WJICHOB apu(METHUUECKOU U
r€OMETPUUECKOU MPOrPECCU.

Yucaosbie pynkumu. [lonstue pynkuun. Ob6nacte onpeneneHuss ¢yHKuu. CrnocoObl
3ananus pyHkiuu. ['padux dynkumm, Bo3pactanue u yobiBaHue GyHKIINHU, HAHOOIbIIIEE U
HauMEHbIllee 3HAYeHMs] (DYHKUMH, HYIM (YHKLIMH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA.
Urenue rpadukoB QPyHKIUH.

@OyHKIMY, ONMUCHIBAIOUINE MPSMYI0 U OOPAaTHYIO INPONOPLUUOHAIBHYIO 3aBUCUMOCTH, UX
rpaguku. JIluneliHas QyHkuusa, ee rpaduk, T€OMETPUUYECKUN CMBICT KO3(D(PUIIMEHTOB.
['unepbona. KBaapatnunas ¢yHkuus, ee rpaduk, napadona. KoopauHatsl BepIIMHBI
napaboiibl, OCb CUMMETpUH. Cmenennvle QyHKYuu ¢ HAMyparbHbIM NOKA3amenem, ux
epagpuxu. I'padukn (yHKUMI: KOpPEHb KBAJpPATHBIM, KOPEHb KyOWYECKHM, MOIYJb.
Hcnonb3oBanue rpadgpukoB GyHKUINNA sl pELICHUSI YPAaBHEHUI U CHCTEM.

[Tpumepsl TpadudecKuX 3aBUCUMOCTEH, OTPaXKAIOUINX pealbHBIE MPOILECCHl: KoleOaHue,
NOKa3aTeNbHBIN POCT; YuC108ble PYHKYUU, ONUCHIBAIOWUE MU NPOYECCHL.

[TapannenpHblil nepeHoC TpaduKOB BIOJIb OCEH KOOPIUHAT U CUMMEMPUsL OIMHOCUMENLHO
ocell.

Koopannatel. M300pakeHre dncesn TOYKaMU KOOPJAWHATHOM mpsiMoil. ['eoMmerpuyeckuii
CMBICII MOAYJIA 4YucCia. YWCIOBBIE TPOMEXKYTKHM: HHTEpPBal, OTPE30K, nyd. Dopmyna
PAcCmosanUs MeHCOy MOUKAMU KOOPOUHAMHOU NPAMOLL.

JlexkapToBbl KOOpPAMHATBHI HA IUIOCKOCTH; KOOpAMHATHI TOYKU. KoopauHatel cepeauHbl
oTpe3ka. PopMmysna pacCTOSHUS MEXAY IABYMS TOYKAMH IUIOCKOCTH. Y PaBHEHHE NPSIMOM,
yIJI0BOM KOY(PGUIMEHT TMpsSMOM, YCJIOBUE TNapaUIeIbHOCTU TIPSIMBIX. YpaBHEHUE
OKPY>KHOCTH C LICHTPOM B Hayalie KOOPJIUHAT U 8 11000 3a0aHHOU mOoyKe.

['paduyeckass wuHTEpHpeTanusi ypaBHEHMM C JBYMS TIEPEMEHHBIMHM U HUX CHUCTEM,
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HauajibHble IOHATHUS M TEOPEMbI F€OMETPHH.

BO3HMKHOBEHHE TEOMETPUHU U3 MTPAKTUKHU.
['eomerpudeckue purypsl u Tena. PABEHCTBO B T€OMETPHH.
Touka, npsiMasi ¥ IIIOCKOCTb.



[loHATHE O TEOMETPUIECKOM MECTE TOUYEK.

Paccrosinue. OTpe3ok, nyd. JIomaHas.

Vron. Ilpsmoit yrosn. OcTpble W Tynble yIibl. BepTUKaIbHBIE W CMEXHBIE VYIJIBI.
buccekrtpuca yria u ee CBOMCTBA.

[TapannenbHble U Tiepecekaromuecs npsmseie. [lepneHauKyIsIpHOCTh NPAMBIX. TeopeMsl 0
NapajuieIbHOCTH U MEPHEHIUKYJIAPHOCTH  NpsMbIX.  CBOWCTBO  CEPEIMHHOTO
NEPIEHINKYJIApa K OTpe3Ky. llepnenauKkynsap u HakIOHHAs K NpsiMOil. MHOTOYTOJIbHHUKH.
OKpyX HOCTb U KpPYT.

TpeyroabHuk. IlpsMOyroiabHble, OCTPOYTOJbHBIE, W TYNOYTOJbHBIE TPEYTOJIbHUKU.
Bricora, mennana, OuccekTpuca, CpelHsisi JHMHUA TpeyroibHHKa. PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE TPEYTOJIBHUKHU; CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO TPEYTOJIbHHUKA.
[IpuzHaku paBeHcTBa TpeyroibHUKOB. HepaBeHcTBO TpeyroiapHuka. Cymma yrIiioB
TpPEYroJibHUKa. BHEIIHNE yIIIbl TPEYroJbHUKA. 3aBUCUMOCTh MEXIY BEIMYMHAM CTOPOH U
YIJI0B TPEYTOJIbHUKA.

Teopema daneca. [Togobue TpeyroasHuKoB; kKodhduirienT nogoous. [Ipuznaku nogoous
TPEYTOJILHUKOB.

Teopema Iludaropa. I[lpu3Haku paBeHCTBa MPSMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC,
KOCHHYC, TAaHT'€HC, KOTAHT'€HC OCTPOr0 yria MPSAMOYTOJIbBHOTO TPEYTrOJIbHUKA U YIJIOB OT
0° mo 180°; mpuBenenue Kk octpomy yrily. PemieHue mpsiMOYroibHBIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO. DOPMYJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHI€HC, KOTAHT€HC OJHOTO M TOro K€ yriia. Teopema KOCHHYCOB U TE€OpeMa CHHYCOB;
PUMEPHI UX PUMEHEHUS JIJIsi BBIYUCIICHUS 2JIEMEHTOB TPEYrOJIbHUKA.

3ameuaTenbHbIE ~ TOYKM  TPEYroJbHUKA:  TOYKHM  TEPECEUYEHUsS  CEPEIUHHBIX
MEPIICHIUKYJIIPOB, OMCCEKTPUC, MEUAH.

YeropipexyroabHuk. [lapamnenorpamMm, ero cBoWcTBa W mNpu3HAaKH. [IpSAMOYronbHUK,
KBajpaT, poMO, MX CBOHCTBAa W MpU3HAKU. Tpamenus, CpeaHssi JUHUS Tpamneluu,
paBHOOEIpEHHAsI TpaIeIusl.

MHoroyroaibHuku. Beinyknbie  MHOroyroiabHuku. CymMMa  yriioB  BBIITYKIIOTO
MHOIOyTOJIbHMKA. BnucaHHble Y ONHUCAaHHBIE  MHOTOYTOJIbHUKHU.  [IpaBuriibHBIE
MHOT'OYTOJIbHUKH.

Oxpy:xnocts U Kpyr. Llentp, paamyc, nuametp. [yra, xopnma. CekTop, CErMeHT.
[{enTpanpHbIl, BOMCAHHBIN YrOJI; BEJIMYMHA BIUCAHHOIO yria. B3anmHoOe pacrosoxeHue
IpsIMOM U OKPY>KHOCTH, 08X okpyicHocmeti. KacarenbHas U cekylias K OKPYXHOCTH,
PaBEHCTBO KacaTeJIbHBIX, MPOBEACHHBIX U3 OJHOU TOUKU. Mempuueckue coomnoulenus 6
OKPYIHCHOCIU: CBOUCMBA CEKYUWUX, KACAMENbHbIX, XOPO.

OKpyXHOCTb, BIHCAHHAs B TPEYTrOJIbHUK, M OKPYXHOCTb, ONHCAaHHAs OKOJIO
TPEYroJIbHUKA. BIMCaHHbIE U ONMCAHHBIE YETBIPEXYTOJIbHUKU. Bnucanuvie u onucanuvle
OKPYHCHOCIU NPABUTLHO20 MHO20)20NbHUKA.

N3mepenne reomerpuyeckux BeaM4yuH. /iinHa otpeska. JIMHA JIOMaHOW, IEPUMETP
MHOT'OYTOJIbHUKA.

PaccrosiHue ot Touku 10 npssMoul. PaccrossHue Mexy napamuienbHbIMU psAMbIMU. J[iHA

OKpY’KHOCTH, YHCJIO TT; JUIMHA Ayrd. Bennunna yria. ['pagycHas mepa yria, COOTBETCTBUE
MEKly BETUYMHOM yTria ¥ JJIMHOW TyT'H OKPY’KHOCTH.



[TonsiTue o mmomaau iockux (uryp. PaBHOCOCTaBNIEHHBIE U paBHOBETUKNAE (PUTYPHI.

[Imomane npsmoyronpHuka. llnomaae napamnenorpamma, TpeyrojibHUKa M Tpaneluu
(ocHOBHBIE (hopmysibl). DOpMyYIibI, BbIpaKalONIME IUIOIAAL TPEYTrOJIbHUKA: 4Yepe3 JBE
CTOPOHBI U YTOJ MEXIYy HHUMH, yepe3 nepumemp u paouyc 6NUCAHHOU OKPYHCHOCMU,
dopmyna I'epona. [lnowaows vemoipexyzonvruxa. I1noianp kpyra u 1Ioaab CEKTOpa.

CBsi3b MEXKY IJIOIIAIMU 0I00HBIX duryp.



Dnemenmol 102UKU, KOMOUHAMOPUKU,
CMAMUCMuKU U meopuu 6epoAmHoOCmenl

Joka3aTeabcTBO. OnipesiesieHus, 10Ka3aTelbCTBa, aKCUOMBI U TEOPEMBI; CIEACTBUSI.
Heobxooumvle u oocmamounvie ycnosus. Koutpnpumep. JlokazaTenabCTBO OT
npotuBHOro. [Ipsmas u oOpaTHas TEOPEMBI.

Ionsamue 06 axcuomamuke u aKCUOMAMUYECKOM NOCMpoeHuu ceomempuu. Ilamoiil
nocmynam J8Kauoa u e2o UCmopusl.

MHo:xkecTBAa W KOMOMHATOPMKA.  MHoowcecmeo.  DnemeHm — MHOXMCECmad,
noomHoxcecmso. Obveounenue u nepeceverue MHoxcecms. {uazpamvmuol Jinepa.
[Ipumepsl pemieHus KOMOWHATOPHBIX —3adad: TiepeOOp BapHUaHTOB, MPABHIIO
YMHOKCHHS.

CraTtucruyeckue jaaHHble. [IpencraBieHre MaHHBIX B BUIAE TaOJUIl, TUATPaAMM,
rpadukoB. CpeHre pe3ynbTaToB U3MepeHuil. [IoHsATHE O CTATUCTUYECKOM BBIBOJIE HA
OCHOBE BBIOOPKH.

[ToHsiTHE ¥ IPUMEPHI CITYYaHBIX COOBITHIA.

BCpOHTHOCTb. Yacrora CO6I>ITH51, BCPOATHOCTD. PaBHOBO3MOKHEIE COOBITHS U oacCucT
HUX BCPOATHOCTH. HPGI[CTaBJIeHI/Ie or eOMeTpH‘IGCKOfl BCPOATHOCTH.

O0mas xapakTepucTuKa Kypca



Marematnyeckoe o0pa3oBaHMEe B OCHOBHOM IIKOJI€ CKJIAIbIBACTCS U3 CIEAYIOIINX
coJiepKaTesIbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apughmemuxa, anzeopa,
2eomempus, I1eEMEHMbl KOMOUHAMOPUKU MEOPUN 8ePOAMHOCHEll, CIMAMUCMUKU U
Jocuku. B cBOEl COBOKYITHOCTH OHHM OTpa)aroT OOraTblii OMBIT OOYYEHHS] MaTeMaTHKE
B Halllell cTpaHe, yUUTHIBAIOT COBPEMEHHBIE TEHCHIIMU OTEYECTBEHHOMN U 3apy0eKHO
IIKOJIBI U TO3BOJISIOT PEA30BaTh IMOCTaBJICHHBIE MEpea IIKOJIbHBIM 00pa30BaHUEM
eI Ha HWH()OPMAUMOHHO €MKOM U TMPAKTHYECKHM 3HAYMMOM Marepuaie. OTH
coJlepKaTelIbHbIE KOMIIOHEHTBI, pPa3BUBAsACh HA MNPOTSKEHUU BCEX JIET OO0y4YeHUs,
€CTECTBEHHBIM 00pa30M NEPEIIETAIOTCS U B3aUMOJECHCTBYIOT B yU€OHBIX Kypcax.

Apugpmemurxa npusBaHa CcrnocoOCTBOBATh MNPUOOPETEHUIO  MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX JJIsl MOBCEIHEBHOW KU3HU. OHaA CIIy>)KUT 0a3od AJig BCETO
JaNbHENIIer0o W3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET JIOTMYECKOMY pa3BUTHIO U
(hOpMHUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMHU.

Ancebpa HaueneHa Ha (GOpPMHUPOBAHME MATEMATHUYECKOTO amnmapara Jjisi perieHus
3a7a4 W3 MaTEMAaTUKH, CMEXHBIX IPEAMETOB, OKPYXKAlOLIEd peambHOCTU. 3bIK
anreOpspl MOJAYEPKUBACT 3HAYECHUE MATEMaTUKUM KakK  si3bIKa JUIsi TIOCTPOCHUS
MaTeMaTUYECKUX MOJENEH, MPOUECCOB M SBJICHUW peanbHOro wmupa. OnHOU U3
OCHOBHBIX 3aJjad M3YyYCHHsS aireOpbl SBIACTCS Ppa3BUTHUE AITOPUTMHYECKOTO
MBIIUICHHS, HEOOXOJAMMOro, B YAaCTHOCTH, [IJIi OCBOCHHS Kypca HWH(DOpPMaATUKH,
OBJIaJICHUE HABBIKAMU JICYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CUMBOIMYECKUX
(hopM BHOCHUT CBOM crielU(PpUUYECKHUI BKJIJ B pa3BUTHE BOOOPAXKEHUSI, CIIOCOOHOCTEN K
MaTeMaTUYECKOMY TBOpYECTBY. Jpyroil BaxHOM 3aauell U3yuyeHHs aireOphl SIBIsSETCS
MOJYyYECHHUE IIKOJbHUKAMH KOHKPETHBIX 3HAHUM O (QYHKIUSAX KaK BaKHEUIIEH
MaTeMaTUYeCKOM MOJIETU ISl ONMCAaHUsA M UCCIEAOBaHUS Pa3HOOOpPa3HBIX MPOIECCOB
(paBHOMEPHBIX, PAaBHOYCKOPEHHBIX, SKCIIOHEHIIUAIbHBIX, IEPUOJAUUECKUX U JIp.), IS
dbopMHUpOBaHUS Yy YyYalIUXCS TNPEJICTABICHUNA O pOJM MaTeMaTHKA B Pa3BUTHH
UUBUIN3ALNHA U KYyJIbTYPBI.

I'eomempusa — oOnVMH W3 BAXKHEUIINX KOMIIOHEHTOB MAaTEMaTUYECKOTO
oOpa3oBaHusl, HEOOXOaUMas sl IPUOOPETEHHS] KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE U
MPaKTUYECKH 3HAYUMBIX yMEHUH, (OPMHUPOBAHUS SI3bIKa ONUCAHUSA OOBEKTOB
OKPYXAIOILEr0o MUpA, JUIsl Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAXEHUS W UHTYULUH,
MaTeMaTUYECKOW KYJIbTYpBI, IJI 3CTETUYECKOrO0 BOCIHUTAHUA ydamuxcs. M3ydenue
reOMETpUM BHOCUT BKJIQJ B Pa3BUTHE JOTMYECKOIO MBILIUICHUS, B (HOPMUPOBAHUE
IIOHATHS 10KA3aTENbCTBA.

Inemenmul 102UKU, KOMOUHAMOPUKU, CHMAMUCIMUKU U MEOPUL 6EPOAMHOCHEl
CTaHOBSITCA 0053aT€NbHBIM KOMIIOHEHTOM HIKOJIBHOTO 00pa3oBaHMs, YCHIIMBAIOIINM
€ro NpUKJIAJHOE M MPAKTHYECKOE 3HAYeHHEe. DTOT Marepuan HEeoOXOAUM, Mpexe
Bcero, 17151 popMupoBaHus GyHKIIMOHAIBHON IPaMOTHOCTH — YMEHHMI BOCIIPUHUMATh U
aHAIM3UPOBaTh WHGOPMAIINIO, TPEACTABICHHYIO B PA3JIHYHBIX (OpMax, MOHHUMATH
BEPOSITHOCTHBIM ~ XapakTEP MHOTMX  pPEaJbHbIX  3aBUCUMOCTEH, MPOU3BOAUTH
npocTeillliie BEPOATHOCTHBIE pacyeThl. V3yueHne OCHOB KOMOMHATOPUKH IO3BOJIMT
yyamiemycs OCYIIECTBJISITh PAacCMOTpPEHHE CllyyaeB, Mepedop U IMOACYET Yucia
BAPUAHTOB, B TOM YHMCJI€ B TPOCTEUIIINX MPUKJIIAIHBIX 3a4a4ax.

[Ipu n3y4eHN CTAaTUCTHKU U TEOPUU BEPOSITHOCTEHM 00O0TaIalOTCs MPECTaBICHUS
O COBpPEMEHHOM KapTHHE MHpa M METOJaX ero HucCcleoBaHus, (OPMUPYETCS



ITOHUMAHHUEC POJIM CTATUCTHKH KaK HMCTOYHHKa COIHMAJIbHO 3HAYUMOU I/IH(i)OpMaHI/II/I )41
3aKJIaabIBaAIOTCA OCHOBBI BEPOATHOCTHOI'O MBIIIJICHU.

Takum 00pa3oMm, B XOJE OCBOEHHMS COJEpKaHHS Kypca ydallhecs MOJy4aroT

BO3MOXHOCTB:

O

Pa3BUTH NIPEICTABIICHUA O YUCIIE U POJIU BEIYUCIICHUN B YEIIOBEYECKON MPAKTUKE;
chOopMUPOBATh MPAKTUYECKUE HABBIKM BBINOJIHEHUS YCTHBIX, NHCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYMCIICHUMN, PA3BUTh BBIYUCIUTEIBHYIO KYJIBTYDY;

OBJIAJICTh CHMBOJIMYECKAM  SI3bIKOM  airedpbl, BbIpaboTaTth  (opMaiabHO-
olepaTHBHBIC aNreOpandeckue YMEHUS U Hay4YUThCS MPUMEHSATh WX K PEIICHUIO
MaTEeMaTHYECKUX 1 HEMaTeMaTHYEeCKHX 3aJ1ay;

U3Y4YUTh CBOMCTBA M TpadUKH dJIEMEHTapHBIX  (YHKIUH, HAYyYUTHCS
MCIIOJIb30BaTh (PYHKIIMOHATBHO-TpaUUIECKUEe MPEACTABICHUS ISl OMHCAHUA U
aHaJu3a peaJIbHbIX 3aBUCUMOCTEN;

Pa3BUTL IIPOCTPAHCTBCHHLIC IIPCACTABIICHUA U H306pa3I/ITGJII>HI>I€ YMCHU:,
OCBOUTb OCHOBHBIC (1)aKTbI U MCTOAbI INIAHUMCTPHH, IIO3HAKOMHUTLCA C
HpOCTCﬁHIPIMH IMPOCTPAHCTBCHHBIMHU TCJIaMHU U UX CBOﬁCTBaMH;

I[MOJIY4YUTb IIPCACTABJICHUA O CTATUCTHYCCKHUX 3dKOHOMCPHOCTAX B PCaJIbHOM
MHUPC U O PA3JINYHBIX criocobax ux HN3Yy4CHUA, 00 0COOECHHOCTIX BBIBOJOB H
ITPOIrHO30B, HOCAIIIUX BGpOSITHOCTHBIﬁ XapakKTep,

Pa3BUTh JIOTMYECKOE MBIIUIEHUE M pe€Yb — YMEHHS JIOTMYECKH OOOCHOBBIBATH
CYKJIEHHUS, NPOBOJIWUTH HECIOXHBIE CHCTEMAaTU3allud, NPHUBOJIHUTH IMPUMEPHI H
KOHTPIPHUMEPBI, HCIOJIb30BATh PA3IUYHbIE S3bIKM MAaTeMaTHKU (CIOBECHBIH,
CUMBOJIMYECKUH,  Tpauueckuil) Uil  WUIIOCTPAalUW,  HUHTEPIpETAIH,
apryMEHTaluu U JOKa3aTeIbCTBa,;

chopMUpoBaTh MPEACTABICHUS OO0 H3yYyaeMbIX TMOHATUSIX M METOoAaxX Kak
BAKHEHUIINX CPEJICTBAX MATEMATHYECKOTO MOJICIIMPOBAHUS PEATBLHBIX ITPOIIECCOB
U SIBJICHUM.

TPEBOBAHUMA K YPOBHIO ITOAI'OTOBKHU BbIITY CKHMKOB

B pe3yJjbTaTe H3y4Y€eHUA MATEMATHKHN YICHUK 10JIKCH



3HAMb/NOHUMAMb:
Martemaruka. Aareopa. I'eomerpusi.

HartypaabHbie yncia. {poou. PanuonanabHbie yuciia
BhINyCKHUK HAYYUTCS:
* IOHUMaTh OCOOCHHOCTH JACCATUYHON CUCTEMBbI CUMCIICHNUS,;
* ONIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JIEJIMMOCTBIO HATYPAJIbHBIX YHUCET,;
* BBIpAXaTh YHCJA B DKBUBAJICHTHBIX (OopMax, BeIOMpas HamOoJiee MOAXOMSAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyalluu;
* CpaBHUBATh U yNOPAI0YMBATH PALIMOHAIIBHBIC YHCIIA;
* BBIMIOJIHSITh BEIYMCIICHUS C PAllUOHAILHBIMU YHCIIAMH, COUETasi YCTHBIC U MUChbMEHHBIC
MPUEMBI BBIYUCIICHUN, TPUMEHEHUE KAIBKYJISITOPA;
* HCIIOJB30BaTh MOHSITUS M YMEHUSI, CBSI3aHHBIC C MPOMOPIHOHAIBHOCTHIO BEIUYMH,
NpPOICHTaMH, B XOJE PEUICHHS MaTEeMAaTHYeCKUX 3a7ad W 3a7Jad W3 CMEXKHBIX
MPEIMETOB, BBITIOJHSITH HECJIOKHBIE MPAKTUYECKUE PACUETHI.
Buinyckuuk noayuum 603moducnocms:
*  NO3HAKOMUMbCA C HNOSUYUOHHBIMU CUCMEMAMU CUUCTEHUS C OCHOBAHUAMLU,
omauynvimu om 10;
* yenyoumsv u pazeumv NPeOCMAsleHUs O HAMYPAIbHLIX UYUCAAX U CBOUCMBAX
oeaumocmu,
* HAYYUMbCS UCNONIL306AMb NPUEMBL, PAYUOHAIUSUPYIOWUE BbIYUCTIEHUS, NPUOOpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 6blOUPAs NOOX0OAWUL 0N  CUmMyayuu
cnocoo.
JeiicTBUTE/bHBIE YHCJIA
BoINyCKHUK HAYIUTCS !
* CIOJIb30BAaTh HAYAJIbHBIC MPEJICTABICHUS O MHOXKECTBE JICUCTBUTEIbHBIX YHCEN,
* ONIEPUPOBATH MOHATUEM KBAJIPATHOTO KOPHS, TPUMEHSATH €r0 B BHIYHCIICHUSX.
Buinycknuk nonyuum 603modrcnocms:
* passums npeocmasienue O YUucie U YUCIOBbIX CUCIeMax Om HAMYPaibHblX 00
0eliCM8UMEeNbHbIX YUCe; O POJIU 8bIYUCTIEHUL 8 NPAKMUKE;
* pazeumsv U yenyoums 3HAHUS O OECAMUYHOU 3aNUCU OeuCmEUMEeNbHbIX Yucel
(nepuoouueckue u Henepuoouyeckue opoou).
N3mepennsi, npudJnKeHNs, OLeHKHU
BhINyCKHUK HAYIUTCS:
* HCMOJIb30BaTh B XOJI€ PEUICHUS 3a/]a4 AJIEMEHTApHbIE MPEACTABICHHUS, CBSI3aHHBIC C
NPUOIKEHHBIMU 3HAYCHUSIMU BEJTUYMH.
Buinycknuk nonyuum 803modicnocms:
* NOHAMb, UMO YUCIOBble OAHHble, KOMOpble UCHONL3VIOMCA Ol XaApaKmepucmuKku
00BEKMO8 OKPYIHCAIOULe20 MUPA, AGISAMCIL NPEUMYUeCMBEHHO NPUOTUNCEHHBIMU, YN0
no  3anucu  NPUOIUNCEHHBIX  3HAYEHUU, CO0epHCAuUXcs 6 UHDOPMAYUOHHBIX
UCMOYHUKAX, MOJNHCHO CYOUMb O NOCPEUWHOCMU NPUOIUNCEHUSL,
* NOHAMb, YMO NOSPEULHOCTb PE3YIbMAMA 8bIYUCIEHUL OOJIHCHA OblMb COUBMEPUMA C
NO2PEeUHOCIbIO UCXOOHBIX OAHHBIX.
AnredOpandeckue BbIpaKeHUs
BEBIITYCKHUK Hay4YnuTCH:
* OIIEpUPOBATH IMOHATHAMHU «TOXKJIECTBO», «TOXKJICCTBEHHOE ITpeoOpa3oBaHUey, PEIlaTh
3a/1a4u, cojiepkalire OyKBeHHbIC JJaHHbIC; padoTaTh ¢ (hOpMYyJIaMH;




* BBIMIOJHATH TPEOOpPA3OBaHUsI BBIPAXKCHHUH, COAEPXKAINIUX CTENEHU C IEJTbIMU
MOKa3aTeNSIMHA 1 KBaJIPaTHBIE KOPHHU;

* BBITIOJTHSATH TOXKIECTBEHHBIE MTPEOOPa30BaHUS PAIIMOHAIBHBIX BHIPAKEHU Ha OCHOBE
NpaBWJI ACWCTBUN Ha/Jl MHOTOWICHAMH H alreOpandecKuMu ApoOsMu;

* BBITIOJIHATH PA3JIOKCHHE MHOTOYJICHOB HA MHOKUTEIIH.

Buinyckuux noayuum 603mMoiCHOCHb HAYYUIMbCL:

* GLINOJHAMb MHO20UIA208blE NPEOOPA308AHUSL PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSS
WUPOKULL HADOP cnocob08 U NPUEMOS;

* NPUMEHAMb MONCOeCmEeHHble NPeoOpPa3o6anus Ol peuleHus 3a0ay U3 paziuyHblX
paszoenos Kypca (Hanpumep, OJis1 HAXOHCOEHUs. HAUDONbUUE20/HAUMEHbULE2O 3HAYEHUs.
8bIPANCEHUSL).

YpaBHeHus

BBITyCKHUK HAYIUTCS:

* pemraTb OCHOBHBIC BHJIbI PAIlMOHATBHBIX YPaBHEHUH C OJHOHN MEepEeMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C IBYMsI IEPEMEHHBIMU;

* IOHMMATh YpaBHEHUE KAaK BAXXHEHIIYI0O MATEeMaTHYECKYI0 MOJEINb IS ONUCAaHUS U
U3Y4YEHUSI Pa3HOOOpPA3HBIX peaNbHBIX CHUTYyallMii, pemaTrh TEKCTOBbIE 3aJlauu
anredpandyeckuM METO/I0M;

* TMPUMEHATH rpaduyecKue TMPEeACTaBICHUS JJId HCCIEJOBaHUS  ypaBHEHHI,
WCCJICIOBAHMS M PEIICHUSI CUCTEM YPABHEHHM C IBYMS ITEPEMEHHBIMHU.

Buinycknux nonyuum 603mozicHocmy .

* 061a0emb CNeyualbHbIMU NPUEMAMU pPeuleHUs YPAGHEeHUll U CUCeM YPAGHEHULL,
VBEPEeHHO NPUMEHAMb annapam YpaeHeHuu OJisi peuleHuss pasHOOOPA3HbIX 3a0ay U3
MAMeMamuru, CMENCHbIX NPeoMemos, NPAKMuUuKU,

* npumenamb 2paguyeckue NpPeocmasienus O0as UCCIe008aHUs YPAGHEeHUl, Cucmem
VpasHeHull, cooepicawux dykeenHvie Kodphuyuenmeol.

HepaBencTBa

BpINyCKHUK HAy4YUTCS:

* TIOHMMAaTh U TMPUMEHSATH TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM
HEpaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABCHCTB;

* pemaTh JIMHEHMHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOW M MX CHUCTEMBI; peIlaTh
KBaJpaTHbHIC HEPABEHCTBA C ONMOPON Ha rpaduuecKue mpeCTaBIeCHNUS;

* MPUMEHSTH anmapaT HEPaBEHCTB JUIS PEIICHUS 3a/1a4 U3 Pa3TUIHBIX pa3aesioB Kypca.
Bulnyckuux nonyuum 603mMoiCHOCHb HAYYUINBCL:

* PazHOOOpPA3HLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, VBEPEHHO NPUMEHSAMb
annapam HepageHcma Ol peuleHusi pa3sHo0OPA3HbIX MAMEeMAMUYecKux 3a0ad u 3a0ay
U3 CMEJICHLIX NPEOMemOo8, NPAKMUKU,

* npumeHamb epaguueckue NPeoCcmasienus O UCCLeO08AHUS HEPABEHCMS, CUCMeEM
HepaseHcmas, cooepicauux OykeenHvle KO3 @uyueHmol.

OcHoBHbIE IOHATHS. UHCI0BbIE PYHKIUH

BpInyCKHUK HAy4YUTCS:

* TOHMMAaTh ¥ WCIHOJIb30BaTh (YHKIMOHAJIBHBIE TOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHUS );

* CTpOUTh TpaduKA dDIEMEHTApPHBIX (DYHKIMI; WUCCIENOBAaTh CBOMCTBA YHCIIOBBIX
(GyHKIMIA Ha OCHOBE M3yYCHHUsI IOBEICHUS UX TPA(UKOB;




* MMOHMMATh (PYHKIMIO KaK BaXHEUIIYI0 MaTEMaTHYCCKYyI0 MOMACHb JIS OIHUCAHHMS
IIPOLIECCOB M SIBJICHUM OKPYKAIOIIETO MHPA, IPUMEHATh (PYHKIIMOHAIBHBIA S3BIK IS
OMKMCAHMS ¥ MCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3HUCCKUMU BETUIHHAMH.
Bulnycknux nonyuum 603mM0x4CHOCHb HAYHUMBCAL.

* IPOBOOUMb UCCIEO08AHUS, CEA3AHHBIE C U3YUEHUEM CBOLCME (DYHKYULL, 8 MOM YUCTe C
UCNONIb308AHUEM KOMNbIOMEPA, HA OCHO8e 2PAPUKO8 U3YYEHHbIX (DYHKYUL CMpOums
bonee cnodichvie epaguru (KyCouHO-3a0aHHble, C «BLIKOIOMBIMUY MOUKAMU U M. N.);

* UCNONIBb306aMb (PYHKYUOHANbHbIE NPeOCMABIeHUs U C8OUCEA (DYHKYUL O PeuleHUs]
Mamemamuyeckux 3a0a4 U3z pasiuyHulx pazoenos Kypcd.

YucaoBble MOCTETI0BATEIHLHOCTH

BBIYCKHUK HAYIUTCS

* ITIOHMMATh W HCIIOJIb30BaTh S3BIK IMOCIEAOBATEIBHOCTEH (TEPMHHBI, CHMBOJIMYCCKUE
0003HaYCHU);

* TPUMCHATH (OPMYINBI, CBSI3aHHBIC C aApPUPMETHYCCKOH HM T'COMETPUUYCCKOMN
nporpeccueii, u ammapar, cOpMHUPOBAHHBIN NMPU U3YYSCHUH JPYTHX pa3liejoB Kypca, K
pEIICHHUIO0 3a/1a4, B TOM YHCJIE ¢ KOHTCKCTOM U3 PEATbHOM JKU3HH.

Bolnycknux nonyuum 603M0%CHOCHIb HAYYUMbCL:

* peuams KOMOUHUPOBAHHbIE 3A0ayl ¢ NPUMEHEHUeM (OpMYN N-20 YleHd U CYMMbl
NnepeviX N UIEHO8 APUDMEMUUECKOU U 2eOMeMmPUYecKoll npospeccuu, NPUMeHsisi npu
9MOM annapam ypasHeHuil U HepageHcms;

*  NOHUMAMb ApPUGMEeMUYECKYI0 U 2eoMempuuecKylo Npocpeccurd Kaxk @yHKyuu
HAMYPAIbHO20 apeyMeHma, Ce53bleamsv aApUPMemuuecKyo npocpeccuro ¢ JTUHEHbIM
POCMOM, 2e0MEMPULECKYIO — C IKCNOHEHYUATbHbIM POCHOM.

OnucarejJbHasi CTATHCTHKA

BBINYCKHUK HAYYHTCS UCHOJIL30BATh MPOCTEHIIIME CIIOCOOBI MPEACTABIICHUS M aHAIHA3a
CTAaTHCTUICCKUX JaHHBIX.

Buinycknux nonyyum 6o3moacHocms npuobpecmu nep8oHaA4aIbHbIU ONbIM OPAHUAYUU
cOopa OaHHBIX NPU NPOBEOeHUU ONpoca 0OWECMBEHHOSO0 MHEHUsl, OCYWeCMEIIsiMb UX
aHanu3, npeoCcmasisims pe3yibmamol ONPoca 8 eude maduybsl, OUASPAMMDL.
Cuyuaiinbie COOBITHSI M BEPOAATHOCTD

BBINYCKHUK HAYIUTCSI HAXOJUTh OTHOCHTEIBHYIO YaCTOTY W BEPOSATHOCTH CIy4aifHOTO
COOBITHS.

Buinycknux _noayuum 603modicHocms  npuodpecmu  onvim  NPOBeOeHUsl CYYAUHBIX
IKCNEPUMEHMO8, 6 MOM UUCIe C NOMOWDbIO KOMILIOMEPHO20 MOOeIUPOBAHUS,
UHmMepnpemayuu ux pe3yibmamos.

KomoOunaropuka

BBINYCKHUK HAy4uTcsl pemiaTh KOMOWMHATOPHBIC 3aJayd Ha HAXOXKJICHUE YHCIIa
00BEKTOB MU KOMOUHAITUH.

Bulnycknux nonyuum 603MOMCHOCMb HAYUUMBCS HEKOMOPLIM CHeYUATbHbIM NPUEMAM
peueHus KOMOUHAMOPHBIX 3a0at.

Haznaonasn zeomempus

Buinycknux nayyumes:

* PACNO3HABAMb HA YepMeNcax, PUCYHKAX, MOOEJISX U 8 OKpYIcaruem mMupe niockue u
NPOCMPAHCMBEHHbLE 2e0MempuyecKue Queypbl,

* pacnosHasame pazeEPmMKU KyOa, NPAMOY20JbHO20 Napaiielenuneod, NpaeUuibHOU
nUpamuobl, YUIuHoOpa u KOHyca,




* cmpoums pazeépmKu Kyoa u npsamoy20ibH020 Napaiieienuneod,

* onpeodensimeb NO TUHEUHbIM PAZMePam paseeépmu Gueypsl JuHelnble pazmepsbl Camoll
Queypol u Haobopom,

* BLIYUCTAMD 00BEM NPAMOY20TbHO20 NApaiielenunedd.

Buinyckuux noayuum 603mMoicHOCHb.:

* HAyuumvCs GuIUUCTAMb 00HEMbL NPOCMPAHCMBEHHLIX 2EOMEeMPUYECKUX @ueyp,
COCMABIEHHBIX U3 NPAMOY20NbHBIX NAPAILLENeNUNnedos,

* yenybumv u pazeums HNpeoCmasieHusi O NPOCMPAHCMBEEHHLIX 2e0MempuidecKux
Queypax;

* HAyuumvCcsi NPUMEHAMb NOHAMUE pA3eepmKU 0N BbINOJHEHUs NPAKMUYEeCKUx
pacuémos.

I'eomempuueckue gpuzypol

Buvinycknux nayuumes:

* NOJIL308AMBCS SA3LIKOM 2eOMEeMPUU 0151 ONUCAHUSL NPeOMEMO8 OKPYHCAOUWe20 MUpa u
UX 83AUMHO20 PACNOTIONCEHUSL,

* pacrio3HaBaTh U U300pakaTh Ha YepTekKaxX U PUCYHKAX FreoMeTprIecKrue (GUTyphl U UX
KOH(pUrypamuu;

* HaXOJIUTh 3HAYCHUS JUTHH JJMHCHHBIX 2JIEMEHTOB (UTYD U UX OTHOIICHHSI, TPaTyCHYIO
Mepy yrioB ot 0° o 180°, mpumeHsist onpesieieHus, CBOMCTBa U MPU3HAKU (QUTYP U UX
AJIEMEHTOB, OTHOILIEHUS PUTYp (PaBEHCTBO, O100ME, CAMMETPHUH, TOBOPOT,
napasuiesIbHbIN MEPEHOC);

* OIICPUPOBATH C HAYAJTHLHBIMU MOHITHSIMH TPUTOHOMETPHH U BBITIOTHSATH
3JICMEHTAPHBIE ONepaIMK HaJl PYHKIMSIMH YTJIOB;

* pelIaTh 3aJja4M Ha J0Ka3aTeIbCTBO, ONUPAsCh HAa U3yUECHHBIC CBOMCTBA GUTYD U
OTHOIICHU MKy HUIMH Y TIPUMEHSIS N3YYCHHBIC METO/IBI JIOKAa3aTeIIbCTB;

* pelIaTh HECIOXKHBIC 3a7a91 Ha TIOCTPOSHUE, TPUMEHSSI OCHOBHBIC aJITOPUTMBI
MOCTPOCHUS C TIOMOIIBIO IIUPKYJIS U JIMHCHKH;

* pemIaTh MPOCTEHINME TUTAHUMETPUYCCKHE 33]1a4H B IIPOCTPAHCTBE.

Buinycknuk nonyyum 603modicHocmy:

* 0671a0emb Memooamu peuleHus: 3a0ad Ha BbIYUCTIeHUS U 00KA3amelbCmea: MemoooM
om NpoOMuUH020, MemoOOM NO00OUs, Memooom nepedbopa 6apuanmos U Memooom
2eoMempudecKux mecm mouex,

* npuobpecmu OnvLIM NPUMEHEHUs aneedpauyecKkoco U MmMpueoOHOMempuiecKko2o
annapama u uoeti O8UNCEHUS NPU PeUleHUU 2eOMeMPUYecKUX 3a0ad;

* ognademv MPAOUYUOHHOU CXEMOU peulenus 3a0ay HA NOCMpPOeHUue ¢ NOMOUbIO
YUPKYISL U TUHEUKU. AHATU3, NOCMpOeHUe, 00KA3AMENbCMBE0 U UCCIe008aHUe,

* HAYYUMbBCA peuams 3a0ayu HA NOCMpoeHUue MemoooM 2e0OMempuiecKko20 mecma
mouex u Memooom nooooust;

* npuobpecmu onvim UCCIe008aHUS CEOLUCME NIAHUMEMPUUECKUX Guayp ¢ nomMoubio
KOMNbIOMEPHBLX NPOSPAMM,

* npuobpecmu onvim BbINOJIHEHUsT Npoekmos no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompesxos no gpopmyner.

H3mepenue zeomempuueckux éeiudun

Buinycknux nayyumes:




* UCNONB308AMb CEOUCMEA UBMEPEHUS OIUH, NIOWA0ell U Yel08 Npu peueHul 3a0a4 Ha
HaxoodicOeHue OJIUHbL OMpPe3Ka, ONUHbL OKPYICHOCMU, OIUHBL Oy2U OKPYICHOCHU,
2paodyCcHoll Mepbl yena;

*  GLIUUCTAMb NIOWAOU MPEY2OIbHUKOS, NPAMOY2OIbHUKOS, NAPAILEN0PAMMO8,
mpaneyuil, Kpy2oe u CeKkmopos,

* BLIYUCTAMD OJIUHY OKPYIHCHOCMU, OIUHY OYeU OKPYIHCHOCHIU,

* BLIYUCTAMb ONUHLL TUHEUHLIX 2JIeMEeHmo8 Gueyp U ux yaivl, UCNONb3YSA Gopmyivl
ONIUHBL OKPYIHCHOCMU U OJIUHBL OY2U OKPYHCHOCIU, hopmynbl naowaoel pueyp;

* pewiams 3a0ayu Ha 00KA3AMeENbCMBO C UCNONb308AHUEM POPMY OIUHBL OKPYHCHOCTNU
U ONUHBL OyeU OKPYICHOCMU, (hopMYT naowaoell ueyp,

* pewiamv NpaKmuueckue 3a0ayll, CEA3aHHble C HAXOHCOEHUEM 2eoMempUiecKux
8eNUYUH (UCNOIL3YSL NPU HEOOXOOUMOCIU CNPABOYHUKU U MEeXHUYECKUe cpedcmaay).
Buinycknux nonyuum 603mMouCHOCHb HAYYUMbCSL:

* BHIYUCIAMDb NAOWAOU PuUeyp, COCMABIEHHBIX U3 08YX UNU DONee NPAMOY2OTbHUKOS,
NApanieniocpammos, mpeyeoibHuUKos, Kpyed u Cekmopa,

* BLIYUCTAMD NIOUWAOU MHO20Y20IbHUKOS, UCHOAb3YSl OMHOUEHUS. PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCTIU,

* NPUMEHAMb AneeOPAUYecKUll U MPUSOHOMEMPUYECKUNl annapam u uoeu OBUINCEHUs.
npu peuteHuu 3a0a4 Ha BbIYUCIEHUE NIOWAOel MHO20Y20bHUKOB.

Koopounamout

Buinycknux nayyumes:

* BBIUMCIIATH JUIMHY OTpE3Ka IO KOOPAWHATaM €r0 KOHIIOB; BBIYHCIATH KOOPAHMHATHI
CEpEIUHBI OTPE3Ka,;

* HCTIOJL30BAaTh KOOPAMHATHBIA METOJI JJISl H3YUYCHHS CBOMCTB MPSMBIX M OKPYKHOCTEH.
Bulnycknux nonyuum 603mMoiCHOCHb.:

* 061a0emb KOOPOUHAMHBIM MemoOOM pewleHus 3a0aiy Had 6blYUCIeHUs U
ookazamenbcmea;

* npuobpecmu OnvIM UCHONb308AHUS KOMNBIOMEPHBIX NPOSPAMM OJis AHAIUZA YACTNHBIX
Cyuaes 83aUMHO20 PACNONONCEHUSL OKDYHCHOCMEL U NPAMbIX,

* npuobpecmu Onvlm BbINOJHEHUs NPoekmos Ha memy «lIpumenenue KOOpPOUHAMHO20
Memooa npu peueHuy 3a0a4 Ha 8bIYUCTeHUS U O0KA3AMeNbCMEay.




[Iporpamma 351€KTUBHOTO Kypca COAEP>KUT TPU MOMIYJIS:

«Anzeopan(l u 2 u.), «I'eomempusan(lu 2 uacmu), «Peanvhaa mamemamuxay.

B moaynae «Aaredpa» oTpabaThIBAIOTCS HABBIKM PEIICHUS allreOpanyecKux

saanui 1 yactu KM OI'D. DTo 3amanHus ¢ BBIOOPOM OJHOTO OTBETAa M3 YEThIPEX

IIPEUIOKEHHBIX BAapUAHTOB, C KPAaTKMUM OTBETOM M HAa COOTHECEHME, C 3AIUCHIO
peuieHusi. B aToM Oj0Ke mpoBepsieTcsl BiaJieHUE OCHOBHBIMU AJTOPUTMAMHU, 3HAHHUE
Y TOHUMMaHUE KIIIOYEBBIX 3JEMEHTOB COJAEpkKaHUSA (MAaTEMaTUYECKUX MOHATUH, HX
CBOMCTB, MPUEMOB pEIICHUs 3a1ad M Ip.), YMEHHE I0JIb30BaTbCsl MATEMAaTUYECKOU
3aIIMChIO, IPUMEHATH 3HAHUA K PELICHUI0O MaTeMAaTUYECKUX 3a7ad, HE CBOIAIIMECS K
IPSIMOMY IIPUMEHEHHIO AJITOPUTMA.

3aIIaHI/I}I 2 4YacTu HaIIpaBJICHBI Ha IIPOBCPKY BJIAACHUA MATCPHAIOM Ha

MOBBIIIEHHOM ypoBHe. WX HazHaueHue — aAuddepeHuupoBaTh XOPOIIO YCIEBAIOIINX
IIKOJIBHUKOB IO YPOBHSIM MOATOTOBKHU, BBIIBUTH Han0oJiee MOATOTOBICHHYIO YacTh
BBIITYCKHUKOB, COCTAaBJISIIONIYIO MOTEHIIUATBHBIM KOHTHHTEHT MPOQPMIbHBIX KIIACCOB.
OTH d4acTh coAepKaT 3aJaHusl MOBBIIMIEHHOTO YPOBHS CJIOXKHOCTH, KOTOpBIE
HaIlpaBJICHbI HA MPOBEPKY TAKUX KAYECTB MATEMATHYECKON MOJTOTOBKH BBIITYCKHUKOB,
KakK:

- YBEpEHHOE BiaJicHue (OPMaIbHO-OMEPATUBHBIM alNreOpanvyecKuM anmnapaToMm;

-YMEHHE pEIINTh IUIAHUMETPUYECKYH0  3ajady, [PUMEHSS  pa3jIudHbIC
TEOPETUYECKHE 3HAHUS Kypca T€OMETPHH;

- yMEHHE peNIuTh KOMIUIEKCHYIO 3ajlady, BKJIIOYAIONIYyI0 B ce0s 3HAHUS U3
pa3HBIX TEM Kypca;

- YMEHHE MaTeMaTUYECKH TPaMOTHO U SICHO 3alIMCaTh PELICHHUE, TPUBOS PU ITOM
HEOOXOIMMbIE IOSICHEHUSI U 000CHOBaHUS;

- BJIaJICHUE ITUPOKUM CIIEKTPOM MPUEMOB U CITIOCOOOB PACCYKICHUM.

Monayab «I'eomeTpusi» cofaep:xut reomerpuueckue 3agaun 1 yvactu KUM OI'D. B

9TOM OJIOKE MMOBTOPAIOTCA OCHOBHBLIC I'€COMCTPHUYCCKHUC CBCIACHHA, U OTpa6aTBIBaCTCSI

HaBBIK PCIICHUA I'COMCTPHUICCKHUX 3aaa4.



3ajlaHysl YacTu 2 HampaBjeHbl Ha MPOBEPKY YMEHHUS peIlaTh IIaHUMETPUUYECKYIO
3a/a4y, MPUMEHSIA PA3JIUYHBIE TEOPETUUYECKUE 3HAHUS Kypca TE€OMETPUHU; YMEHHUS
MaTEMaTUYeCKU TPAaMOTHO U SICHO 3alKChIBaTh pEIICHHE, MIPUBOJAS TMPU STOM
HEOOXOAMMBIC TOSCHEHHSI U 00OCHOBAHMUS, BIAJACHUE ITUPOKUM CIEKTPOM IPHEMOB U

CIOCOOOB PACCYXKICHUMN.

Moayabs «PeanbHasi mMaremMaTuka» coaepxkuT 3agaur 1 yvactu KMM OI'D.

HpaKTI/IKO-OpI/ICHTHPOBaHHLIe 3aJaHud ITOAYCPKHUBAIOT BAXHOCTL OCBOCHHUA TaKHX
MAaTCMaTHYCCKUX KOMHGTGHHHﬁ, KaK YMCHHC IIPpUMCHATH 3aJlaHUA B HpaKTquCKOﬁ

JKM3HH U B CMCE)KHBIX 00JIacTsX.

MerToanyeckuii KOMMEHTAPHMHM. OJEKTUBHBIC 3aHATUA MO KaXIOM TeEMe
nejaecoodpazHo pasbuBaTh Ha odTtanbl  (O0noku). Kaxknmas Tema HauMHaeTcs ¢
MOBTOPEHUSI OCHOBHBIX TeopeM U (OpMys, a TaKKe pPacCMOTPEHHUSI HOBBIX, HE
BXOJSIIIMX B OCHOBHYIO MPOTPAMMY, HO HEOOXOJIMMBIX MPHU PEHIEHUH psfa 3aaay
Ha sK3aMmeHe. Brinensercs nepBblii 0510k «OcHOBHBIE cBelaeHus». [ns skoHOMuUuU
BPEMEHHU HCHOJIB3YIOTCS TaOiuibl (pa3gaToOuyHbli Matepuain) ¢ QopMylramMu U
PUCYHKaMH, OTIOPHBIE TUIAKAThI, CIAN10Bask IPE3CHTALIHS.

Bropo#i 610k «Pemraem BMecTe» mpenamnoiaraeT paz0op penieHud OMOPHBIX
JEMOHCTPALMOHHBIX 3aJa4, UCIOJb3YIOIIUX OCHOBHBIE TEOPEMBI U (HOPMYIbI TaHHOTO
paszzesna U perraeMble pasHbIMU CIIOCOOaMH, IOBTOPSIETCS AITOPUTM PEIIECHUs 3a7a4 110
TeMe. YuuTeneM YIENseTcs Cepbe3HOEe BHHUMaHUE pa300py TUIUYHBIX OMIMOOK B XOJ€
pelieHns 3aJaHusl, a TaK)Ke 3alKhCH OTBETa B HK3aMEHAIlMOHHBIN OnaHk. Pemarorcs
3aJJaHus U3 4yacTu | 5K3aMEHalMOHHOM pabOThI ¢ BHIOOPOM OJHOIO OTBETA U3 HYEThIPEX
MPEAJIOKEHHBIX BapUaHTOB, C KPaTKUM OTBETOM M Ha YCTAHOBJIEHUE COOTBETCTBUS
MeXay OOBEKTaMH JBYX MHOKECTB.

3aHATHE MPOAOJDKAETCA PELICHHEM 3aJad TIpPyNIaMd MU CaMOCTOSITEIbHBIM
pemenreM. O1o Oyioku «Pemraem B rpynmax» u «Pemaem camu». B Xone pernieHus
3a/1a4 PEeKOMEHIYETCS MPUAEPKUBAThCA NMpUHUUIA «OT MPOCTOro0 K CIOKHOMY» MOJ

PYKOBOJACTBOM YUHUTCJIA.



YyuTtenb MOXKET CIUIAHUPOBATh YPOKHU MapHOW paboThI, T ydaluecs roTOBSTCS
K CaMOCTOSITETTLHON ¥ KOHTPOJILHOM padoTe, 3aUeTy, 3aIUTe MPOCKTA.

Yyutenio HeE0OXOAMMO TOOMIPATH CTPEMJICHUE ydalluxcsi paboraTh B
VHIUBHUIYAJIbHOM pexxnme. Ha Bcex Thmax 3aHATHH YUYUTEINIO CIEAYeT MOANEPKUBAThH
AKTUBHBIM JUAJOr C YYAIIUMHUCSA. YUHUTEIb CHCTEMATHYECKH OCYLIECTBIISET
MOHHUTOPUHT JOCTKEHHUS OO0sA3aTENbHBIX PE3YJIbTaTOB OOyYEHHs, CBOEBPEMEHHO
OCYILECTBIISIET KOPPEKLMIO 3HAHUN yHaIIUXCS.

ConeprkaHue MporpaMMbl 3JIEKTHBHOT0 Kypca

Ne HasBanue (TeMbI) MOAYJIs KosmnuyecTBo
4acoB
1. AnreOpanyeckue 3a/1anusi 0a30BOr0 YPOBHSI 6
2. ['eomeTpuueckue 3agaur 6a30BOro ypOBHS 3
3. Peanbnas MaTremaTuka 4
4, 3aianusi MOBBIIIIEHHOTO YPOBHS CIIOKHOCTH 4
OO111€€ KOJTMYECTBO YACOB 17

Monyab 1. Anzebpauueckue 3a0anus 6a306020 ypoeH:.

BBenenue: 1menp W coaepKaHUE DIEKTHUBHOTO Kypca, (OpMbI KOHTPOJIS.
OOBIKHOBEHHBIE M JAecATHYHbIC JpoOu. CranmapTHbeii Buj uyucia. OKpyrjieHue u
CpaBHEHUE 4YHCEN. DyKBEHHBIE BBIPAXKCHMUS. OOnacTh JOMYCTUMBIX 3HAYEHUH.
@opmynbl. CreneHb C  LeNbIM  MOKazaTeneM. Muorowiensl. [IpeoOpa3oBanue
BbIpaXeHUI. PasnokeHne MHOTOWIEHOB Ha MHOXHUTENU. AjreOpanyeckue IpoOHu.
Coxkpamnienue anredpandeckux apooei. [IpeoOpazoBaHus palimoHaIbHBIX BBIPaKEHUH.
KBagpatueie kopHu. JluHelHble W KBaJpaTHble ypaBHeHUs. CHUCTeMbl ypaBHEHUM.
HepaBencTBa ¢ O0HON NEpEeMEHHOM W CUCTEMbI HEPABEHCTB. PelieHue KBaJapaTHBIX
HepaBeHCTB. [locnenoBarensHOCTH U mporpeccuu. PexkyppeHnTtHbie dopmysnbl. 3anayu,
perraemMble ¢ TOMOILBIO POTPECCUI.

Hucna Ha koopauHaTHOW npsMou. [IpencrasiieHue pelieHnil HEPaBEHCTB U UX CUCTEM

Ha KoopAuMHATHOW mpsiMoil. DyHkuMU U Tpa@uku. OCOOEHHOCTH PACHOJIOKEHHUS B



KOOPJIMHATHOM MIIOCKOCTU TpaprKOB HEKOTOPHIX (PYHKIUN B 3aBUCUMOCTH OT 3HAUYCHUSI

mapamMcTpOB, BXOJAIIUX B (bOpMy.HBI. 3aBHCHUMOCTD MCIKAY BCINYHUHAMMU.

Monayas 2. I'eomempuueckue 3a0auu 0a306020 yposHs.
TpeyronbHUKN, YETHIPEXYrOJbHUKUA. PaBEeHCTBO TpPEYroJibHUKOB, T0J00HE.
@opwmyiel mwomany. [Iponopunonaneabie 0Tpe3kd. OKPYyKHOCTH. YTJIbl: BIIMCAHHBIE U

LICHTPaJIbHBIE.

Monyiasb 3. Peanvnas mamemamuka.
[Tponenthl. CocTaBieHue MaTeMaTUYECKOW MOJIENU IO YCJIOBHUIO 3aJadyu. TeKCTOBbIC
3a1a4M  Ha TpakTHYeCKWil pacdeT. UreHue rpadukoB M JAUArpaMM. OJIEMEHTBI

KOM6I/IHaTOpI/IKI/I, CTaTUCTUKHN W TCOPHU BCpOHTHOCTCfI. BBIpa)KeHI/Ie BCJIIMYHUHBI U3

(hopMyIbL.

3adanun noevblUEHHO20 YPOBHA CLONHCHOCHIU.

[IpeoOpazoBanusi anreOpanueckux BbIpAKEHUWA. YpaBHEHUS, HEPaBEHCTBA,
cucrembl. HccnenoBanue ¢yHkuuu u mnoctpoeHue rpaduka. KycouHo-3amaHHBIC
¢ynkuuu. [Toctpoenue rpadukoB ¢ MoaysieM. 3afadyd Ha JIBHKEHHE. 3aJaud Ha CMECH,
criaBbl. CIIOKHBIC TIPOLICHTHI. 3a7ja4i Ha COBMECTHYIO paboTy. 3a1aHus ¢ TapaMeTpOM:
uccienoBanne rpadukoB PyHKIUM, pelieHue YpaBHEHUN U HEPABEHCTB C MapaMeTPOM.
3HaKM KOpHEW KBAJpaTHOrO TpexwieHa.  PacrosjokeHue KOpHEW KBaJapaTHOTO
tpexuiacHa. [lapamerpbl &, b, C U KOpHH KBaJpaTHOro TpexuieHa. |'eomMeTpuuecKue

3a1a4uM.



Ka.ﬂeHI[apHO-TeMaTI/I‘IeCKOC IIJIaHUPOBAHUEC

Ne

3aHATUA

Tema 3anaTusa

Jlata npoBeneHus

IJIaH.

(hakr.

Moayas 1. AuredOpanyeckue 3agaHus 0a30BOro YpOBHS

(6 yacoB)

Botuucnenus (1 uac)

1

OOBIKHOBEHHBIC U JIecITUUHBIC 1poOou. CTaHIapTHHIN

BHUA 4HUCJIaA.

Ypaenenusa u nepasencmea (2 uaca)

2

JluneliHble U KBaJpaTHbIC YPaBHEHMUS.

3

JIuHelHbIC U KBaApPaTHBIC HCPABCHCTBA. Cucremsbl

HEpPaBEHCTB.

Koopounammnasa npamasa. I'pagpuku (2 uaca)

4 Hucia Ha koopauHatHOU npsiMou. [Ipeacrasienue
pElICHU HEPABEHCTB U UX CUCTEM Ha KOOPJIMHATHOMU
IIPSIMOM.

5 ['paduiku hyHKIMIA U UX CBOMCTBA.

Anzebpauueckue evipasricenus(l uac)

6

Mmuorouniensl. Anredpandeckue 1poOu, CTENEHH.

JlomycTrmple 3HaUEHUsI IEPEMEHHOM.

MogayJs 2. I'eomeTpuyeckue 3a1a4u 0a30B0Oro ypoBHA

(3 yaca)

Iloocuem yenoe(l uac)

7

TpeyronsHuk. YeTbipexyroibHUK. OKPYKHOCTD.

ITnowaou ¢uzyp (1 uac)

8

UetbipexyroiabHUKU. TpeyroabHUK. OKpyKHOCTb U KPYT.

Buvioop eepuvix ymeepocoenuii(1 uac)

9

TpeHnpoBOUYHbBIE 3aJaHUS.

Mogayab 3. PeanbHasi MaTeMaTHKA

(4 yaca)




No

3aHATUA

Tema 3angaTus

IIaTa MMPOBCACHUA

IJIaH.

(axr.

I'pagpuru u ouazpammel. Texcmoeswie 3a0auu (2 uaca)

10

Urenue rpaMKoB U JUArpPaMM.

11

TekcToBbIC 3aJa4n Ha HpaKTI/IIIEECKHﬁ PacucT.

Peanvnasa nnanumempusa. Teopus eepoamnocmeit (2 uaca)

12 Perenne 3ama4 nmpakTHYECKOM HATTPABICHHOCTH.

13 DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEHA.
Mopayas 1 u 2. 3aganus NOBbIIIEHHOTO YPOBHS CJI0KHOCTH
(4 yaca)

14 [IpeoOpa3zoBanus anreOpandecKux BbIPaKEHUM.
15 TekcToBBIE 3a1a4H.

16 ['eomeTpuueckue 3a1auu.

17 3aKIIFOUUTENBHOE 3aHATHE.




Oxxkungaemblie pe3yJibTaThl

[Inanupyemblie pe3ynbTaThl OOYUYEHHS] OTPAXKAIOT CIEAYIOLIME YEThIPEe KaTeropuu

M03HABATENILHOM 00JIacTH:

3HaHue/mOHUMAaHKE:
BJaJICHUE TEPMHUHOM; BJAJICHUE PAa3IUYHBIMU HKBUBAJICHTHBIMU MPEICTABICHUSIMU
(HampuMep, 4Kclia); paclio3HaBaHHE (HAa OCHOBE ONpPEACICHUM, W3BECTHBIX CBOMCTB,
c(hOpPMHUPOBAHHBIX TIPEJICTABIICHUI); WCIOIb30BAHUE PA3TMYHBIX MATEMATHYCCKUX
SI3BIKOB (CUMBOJIMYECKOTO, TpauuecKkoro), mepexox OT OIHOTO S3bIKa K JIPYyromy;
WHTEPIpETAINS.

YMeHNe IPUMEHUTH AJTOPUTM:
UCIIONIb30BaHUE (OPMYyNbl KaK aJIrOpPUTMa BBIYHCICHUN, NPUMEHEHHE OCHOBHBIX
npaBuJl JEHUCTBUN C YMCIAMU, alreOpandecKUMH BBIPAKCHHUSIMU; PEIICHUE OCHOBHBIX
TUIIOB ypaBHEHUH, HEPABEHCTB, CUCTEM, 3a/1ay.

YMeHNe pelIUTh MATEMATHYECKYIO 32/1a4Y:
3a/laHusl, TIPU PEIICHUH KOTOPBIX TPeOyeTcsi MpUMEHEHHE (aKTyalld3alusi) CUCTEMbI
3HAHWI; TpeoOpa3zoBaHuE CBA3EH MEX Ty U3BECTHBIMU (PaKTaMU; BKIIOUYECHUE U3BECTHBIX
MOHSITUN, TPUEMOB U CIOCOOOB pEIICHUS B HOBBIC CBS3M M OTHOILICHHUSA, yYMEHHE
pacno3HaTh CTaHAAPTHYIO 33J1a4y B U3MEHEHHON (hOpPMYITUPOBKE.

IlpuMeHeHNe 3HAHUI B )KU3HEHHBIX, PEAJTbHBIX CUTYALMSX:
3aanusi, GOPMYITHPOBKA KOTOPHIX «00JICUeHa» B MPAKTHUCCKYIO CUTYAIHIO, 3HAKOMYTO

ydamumcea 1 6J'II/I3KYIO HX JKU3HCHHOMY OIIBITY.

INVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU HIKOJIBHUKAMMU YV 110

3ABEPHIEHUUN OBYYEHMUSA
JInyHOCTHBIE CnenmnaabHo- Meranpeamernsie YY /I
npeamerubie VY - peryagrusnsie Io3uaBaTeabubie | KoMmMyHHKaTHBH
ble
-TI0JIOKUTEIIBHOE  --BBITNIOJIHATH -OTCII)KMUBATh 11€Ib | --aHAJIN3UPOBAThH --COTPYAHUYATB C
OTHOIIIEHUE K apupmMeTrndyeckue yueOHoM yCIIOBUE 3a7auu TOBapUILAMU pU
ypoKam NecTBUs, coueTas JesTEeIbHOCTH (C (BBLAETIATD BBINOJIHEHUH
MaTeMaTHKH; YCTHBIE U Omopoii Ha YHCJIOBBIE JAaHHbIE | 3aJlaHUM:
-yMeHHue NMCbMEHHBIE MapuUIpyTHbIE U 11eJIb — YTO yCTaHaBIIUBATh U
MIPHU3HABATH IPUEMbI; HAXOJIUTh JIMCTHI) U U3BECTHO, YTO co0moaaTh
COOCTBEHHBIE 3HaYeHHUs  KOpHS BHEyueOHOIl (C TpeOyeTcst HalTH); | 04epETHOCTh
OIIHUOKH; HaTypaJbHOU OIopoi Ha -COITOCTABJIATh NENCTBUH,
-(opmupoBanue CTENEHH, CTENIEHU C PAa3BOPOTHI CXEMBI U YCIIOBUS CpaBHUBATb
LIEHHOCTHBIX paloHaIbHBIM MIPOEKTHOMN TEKCTOBBIX 3aJ1ay; MOJIyYEHHBIE
OpHUEHTALMH MIOKa3aTeNeM, NeSITeIbHOCTH); -yCTaHaBJIMBATh pe3ysbTaThl,
(camoperynsuus,  UCHOJIb3Ys MpU  -YYUTHIBATh 3aKOHOMEPHOCTH U | BBICIYILINBAThH
CTUMYJUpPOBaHHE, HEOOXOAUMOCTH OpPUEHTUDBI, MCII0JIb30BaTh UX napTHepa,
JOCTUKEHHE U BbIUHCIUTEIbHBIC JAaHHBIE YYUTENIEM, | MPHU BBINOJIHEHUU KOPPEKTHO
ap.); YCTpOICTBA; IIPY OCBOCHUH 3aJlaHul; coo0maTh
-opmMupoBaHue M0JIb30BATHCS HOBOTO y4€OHOTO -OCYILIECTBIISATh TOBapHUILy 00
MaTEMaTHYECKONM  OLICHKOU U MaTepuana; CHHTE3 YHCIIOBOTO | OIIMOKAaXx;
KOMIIETEHTHOCTH  MPUKUAKON IpU  -TIPOBEPATH BBIPaXECHMUS, -33/1aBaTh BOIIPOCHI
B chepe NPaKTUYECKUX pe3yIbTaThl YCIIOBUSI TEKCTOBOW | C LIENBIO



JUYHOCTHBIX Yy
Yy  BBIMYCKHHKOB
Oynyr
chopMUPOBAHBI
BHYTPEHHSIS
MO3UIIUS
oOy4arorierocs,
aJIeKBaTHas
MOTHBALIHS
yaeOHO
JCSTEIILHOCTH,
BKJIIOYast yueOHbIe
"

IIO3HABaTCJIbHBIC
MOTHUBBEI,
OpHUCHTAlHA Ha
MOpPaJIbHBIC
HOPMBEI u ux
BBIITOJIHCHHUC.

pacuerax;
--COCTaBJISITh
OyKBEHHBIC
BBIPAXKCHUS u
hopMyIBI o
YCIIOBHSIM  3a]1ay;
OCYIIECTBIISITh B
BBIPKEHUSIX "
dbopmynax
YHCJIOBbIE
MOJICTAHOBKU u
BBITIOJIHSTh
COOTBETCTBYIOIIHE
BBIYHCIICHUS],
OCYIIECTBIISATH
MOJICTAHOBKY
OJIHOTO BBIPAXKEHUS
B Apyroe;
BBIpaXaTh u3
dbopmyn OJIHY
MIEPEMEHHYIO uepe3
OCTaJIbHBIC;
--BBITIOJHSATH
OCHOBHBIC
NEeNCTBUA co
CTENEHAMHU c
LEJIBIMU
MOKa3aTeNIIMH,  C
MHOTOUYJICHAMH U
anreOpanvdecKuMu
Ipo0OsIMU;
BBITIOJIHSITh
TOX/1€CTBEHHBIE
npeoOpa3oBaHUs
parroHaIbHBIX
BBIPAKECHMI;
--[IPUMEHSITh
CBOMCTBA
apuQMeTHIECKUX
KBaJpaTOB KOpPHEU
JUISE  BBIYUCIICHUS
3HAYEHU u
npeoOpa3oBaHui
YHUCIIOBBIX
BBIPAKEHH,
COJIepXKaIInX
KBaJIpaTHBIE KOPHH;
--pemarhb
JIMHEWHBIE,
KBaJIpaTHbBIE
ypaBHEHUS 17§
panuoHalIbHbIE
ypaBHEHUS,
CBOJSIIIMECS K HUM,

BBIYMCIICHHI;
-aJICKBaTHO
BOCIIPUHUMATH
yKa3aHUs Ha
OIINOKH 1
UCIIPABIIATH
HalIeHHBIE
OIIHOKH.
-OIICHUBATh
COOCTBCHHEIC
yCHeXH B
BBIYHCIIMTEILHOM
JIeSITCIIbHOCTH;
-IJTAHUPOBATH IIIaru
110 YCTPaHEHUIO
po0OeIioB (3HaHUE
COCTaBa 4KCell).

B cdepe
PEryIATUBHBIX VY
BBIITYCKHUKHU
CMOTYT OBJAJIETh
BCEMU TUIIAMU
y4.JeCTB.HAIIPaBII
CHHBIX Ha
OpraHu3aIHIo
cBOel paboTHI B
OY u BHe ero,
BKJIFOYas
CIIOCOOHOCTH
MIPUHUMATH U
COXPAaHSTh
y4eOHYIO LIeTh U
3ajauy,
MJIAaHUPOBATH €€
peanu3anuio,
KOHTPOJIMPOBATH
OIICHHBATh CBOM
JIEHCTBHS, BHOCUTH
COOTBETCTBYIOIINE
KOPPEKTHUBBI U KX
BBITTOJTHEHHUE

3aauu
(BoccTaHOBIICHHE
YCIIOBUS TTO
PHUCYHKY, CXEME,
KpaTKOH 3aIucH);
-CpaBHUBATh U
KJIacCU(UIIUPOBAThH
MU300pakeHHbIC
MpeIMETHI U
r€OMETPUYECKUE
burypsl o
3aJIaHHBIM
KPUTEPHUSIM;
-IIOHUMATh
uHpopmaruto,
MIPEACTABJICHHYIO B
BU/JIE TEKCTA,
CXEMBI, TAOJIHIIBI.
-BU/IETh AaHAJIOTUH
Y UCIIOJIb30BaTh UX
IIPU OCBOCHHUH
MIPUEMOB
BBIYMCIICHHI;
-KOHCTPYUPOBATh
reoMeTpUYEeCcKre
burypsl u3
3aJJaHHBIX YacTeil;
JIOCTpauBaTh 4acTh
0 3aJJaHHOM
reOMETPUUYECKOMN
(bUrypbl; MBICIEHHO
JIeTTUTh
r€OMETPUYECKYIO
¢burypy Ha 4acTH;
-COIOCTaBJISATh
uH(popMaLnIo,
MPEJICTABICHHYIO B
pa3HbIX BUJAX;
-BBIOMpATH 3a/laHUE
13 MPEJJI0KEHHBIX,
OCHOBBIBAsSICh Ha
CBOWX MHTEpECAX.
B chepe
MO3HABATENBHBIX
VYV]I BBIIYCKHUKH
Hay4aTcs
BOCIIPUHUMATh U
aHAITM3UPOBATh
COOOIIEHUS u
BOKHENIINE 1504
KOMITOHCHTHI-
TEKCTHI,
HCIIOJTh30BATh
3HaKOBO-

MOJTYYEHHS HY>KHOM
uH(pOpMaINH;
-OpraHu30BbIBaTh
B3aMMOIIPOBEPKY
BBITTOJIHEHHOMN
paboTsI;
-BBICKA3bIBATh CBOE
MHEHUE TIpU
00CYXICHUH
3a/1aHus

B chepe
KOMMYHHKATHBHBIX
YyI  BBITYCKHUKH
npuodperyT
YMEHHS YYUTHIBATH
MTO3UIINIO
cobeceqHuKa(mapTH
epcTBa),
OpPraHHU30BBIBATH U
OCYIIECTBIISITh
COTPYJHUYECTBO
KOOTIEpaIfio
yUuTEeIeM u
CBEPCTHUKAMH,
a/IeKBaTHO
BOCIIPUHUMATh U
nepenaBaTh
uH(popMalHnIo,
0TOOpaXKaTh
MPEIMETHOE
CoJIepKaHuE u
YCIIOBHS
JesITeNbHOCTH B
COOOICHMAX,
BOKHENIIMMHU
KOMITOHCHTaMU
KOTOPBIX SIBISIOTCS
TEKCTHI 3a/IaHUN.

o =



CUCTEMBbI IBYX
JIMHEWHBIX
ypaBHEHUH u
HECJIOKHbIE
HEJIMHENHbIC
ypaBHEHUS;
--peliaTh
TEKCTOBBIC 3aJla4M
anreOpanvdecKuM
METO/IOM,
IPOBOAUTH  OTOOP
pElIEeHN, HUCXO0Is
u3  (HOpMyIUPOBKHU
3a/1a4u;
--OMpeeIATh
KOOPJIMHATBI TOYKH
IIOCKOCTH,
CTPOUTH TOYKH C
3aJJaHHBIMU
KOOpPIMHATAMH;
HU300pakaTh
MHOECTBO
pelieHn
JIMHEHOTO
HEPaBEHCTBA;
--HaXO/IUTh
3HAYEHUS
dyHKuMH,
3aJlaHHON
dbopmyIioi,
TaOJIHUIIEN,
rpapukom mo eé
apryMeHTy;
HAXOJIUTh 3HAYCHUS
aprymeHra no
3HAYCHUIO
dyHKIHY,
3a/1aHHOU
rpaduKom WIH
TaOJIUIEN;
--OIPeNEeNATh
cBoiicTBa (yHKIUU
no ee Tpaduky;
MPUMEHSITh
rpaduueckue
MPEJICTABICHUS TIPU
peIIeHUN
YpaBHEHUH,
CHUCTEM,
HEPaBEHCTB;
--OIMCHIBATh
CBOMCTBA
M3YYEHHBIX
GyHKIUH, CTPOUTH

CHMBOJIMYECKHE
CpeICcTBAa, B TOM
YHCJIE OBJIAIEBAIOT
JIEeUCTBUEM
MOJCIIUPOBAHUSA, a
TakKe  [IUPOKUM
CIIEKTPOM
JIOTHYECKHX
NeUCcTBUA u
oIepaunui,
BKJIFOYas ob1ue
MPUEMBl  PEIICHUS
3a1a4




ux rpaduku.

YuedHo — MeTOAUUYECKOE T MaTepUAJIBbHO — TEXHUYIECKOEC o0ecneyeHue

06pazoBaTean0ro nmpouecca:

[lepeueHpb uCnONAb3yEeMbIX YUEOHUKOB U Y4€OHBIX MOCOOUN:

1. AunreOpa, reoMeTpusi, peajibHas MaTeMaTHKa: yueOHo-MeToauueckoe mocooue. / [lox pen. ©.0.
JIsicenko, C.}O. Kynabyxosa. — PocroB — Ha [lony, Jlernon, 2017.
2. AureOpa, reoMeTpus, TEOPHsl BEPOSITHOCTEH U cTaTUCTHKA: / yaeOHO-MeToAn4eckoe mocooue. /
[Tox pen. ®.®. JIsicenko, C.}O. KynabyxoBa. — PoctoB — Ha [ony, Jlernon, 2017.
3. A.A. Makcrotud. MaremaTnka-9. Yue6Hoe mocodue /it MOArOTOBKH K BBIITYCKHBIM
9K3aMeHaM 3a 9 Kjacc U BCTYNUTEIbHBIM DK3aMEHaM B JIMIIEH, TUMHA3UH, MaTEMaTHUECKHUE KIIACCHI.
Camapa, 2007.-422c.

A.B. ®apxkos. Tectsl o reomerpuu 7, 8, 9. Dx3amen, 2015.

Anexkcannpona JI.A. Anrebpa 7, 8, 9. Kontponbsnsie padoTsl. [Ipocemenue, 2011.

4

5

6. Hunaxtuueckue marepuansl: Anekcanaposa JI.A. Anre6pa 7, 8, 9.

7 JI.C.Atanacsn u ap. «['eomerpus 7 — 9» Yuebnuk. M.: [Ipocsemenue, 2011

8 H.b. MenbuukoBa. I'eomerpust 7, 8, 9. Kontponbusie paboTel. M.: Dk3amen, 2014
9 MakaperaeB FO.H. Anrebpa, 7 -9.Tectol. [IpocBemenue, 2011

10.  Maremaruka. 9 knacc. [logroroska k OI'D. 3aganHus ¢ mapaMeTpoM: TEOpHsl, METOIHKA,



ynpaxHenus u 3anaun. / [lox pen. @.®D. Jleicenko, C.}O. Kynadyxosa. — PoctoB — Ha [lony, Jleruos,
2017

11. Marematuka. 9 knacc. OI'D - 2017. Tpenaxep 111 TOATOTOBKH K 3K3aMeHy. MaremaTuka. 9
Kkiacce. Temarndeckue TecTsl ig noarorosku k OI'9-2015.

12. Maremaruka. 9 knacc. [ToaroroBka k OI'D -2016. YueOHO-TPEHUPOBOYHBIE TECTHI 10 HOBOM
nemoBepcu / [lox pen. @.D. Jlsicenko, C.1O. KynadyxoBa. — PoctoB — Ha [lony, Jlernon, 2017

13. Meroaundeckue matepuaibl: Makaperae FO.H. Anrebpa, 7 -9. Meroaudeckoe mocooue s
yuutenei. [Ipocsemenue, 2011.

14.  H.b. MenbsHukoBa, I'.A. 3axapoBa. /lunaktuueckue maTepuaisl no reometpun 7, 8, 9. M.:
Ox3ameH, 2016

15. OI'D-2017: Maremaruka: 9-it kinacc: TpeHUpOBOYHBIC BApUAHTHI 9K3aMEHAIIMOHHBIX padOT
JUIS TIPOBEJICHUS TOCYJapCTBEHHOM UTOTOBOM aTTecTalli B HOBOI (popme / aBT.-COCT.
E.A.bynumosuy, JI.B. Ky3nenosa, JI.O. Pocnosa u n1p. — Mocksa: ACT: Actpens, 2017

16. OI'D ('MA-9). Matemaruka. OCHOBHOH rocy1apCcTBEHHBIN SKk3aMeH. Teopust BeposiTHOCTEN U
aneMeHThl ctaTUCTHKY / A.P. Ps3anoBckwuii, [1.I'. Myxun. — M.: U3natenbctBo «Dk3ameny, 2017

17. OI'D ('MA-9) 2015. Matematuka. 3 moayins. OCHOBHOM rocyqapcTBeHHbIH sk3ameH 30
BapUaHTOB TUITOBBIX TeCTOBBIX 3ananuii / Smenko W.B., lllecrakor C.A. u ap. — M.: M3naTenscTBO
«9Kk3ameny, nznarensctso MITHMO, 2017.

18. OI'3: 3000 3agau ¢ oTBeTaMHu 110 MateMatuke. Bee 3agaun yactu 1/M.B. fmienxo,
JI1.O.Pocnosa u np.; mox pen. A.JI. Cemenona, 1.B. SAmenko-M., U3naTenscTBo « Dx3amMen» ,
m3narenscteo MIITHMO, 2014

19.  IlpoGaems! peanuzanuu ®I'OC npu o0ydeHnH MaTeMaTHKe B OCHOBHOM U cTapuiei
0011e00pazoBaTebHOM IKOJIEe: MOHOTpadust / KomiekTuB aBTopoB: MBantok M.E., Jlunununa B.B.,
Makcrotun A.A. — Camapa: uzn-so OOO «llopro-npunT», 2017 — 338c.

20.  CamocrosrenbHble paboTbl. M.: MHemo3uHa,2010

21. TpeHnpoBouHbIe MaTepuainsl 11 noAroToBku k OI'D nmo matemaruke-2017: nunakrunyeckue
Marepuaisl / cocT.: A.A. Makcrotus, F0.H. Henienko. - Camapa: , 2016. 140c.

22, TpennpoBouHbIe MaTepuansl A noArotoBku k OI'D no matemaruke-2016: nunakTuyeckue
matepuaisl / cocT.: A.A. Makctotus, FO.H. Henenko, T.I1. [llanosanosa. Camapa: OOO
«M3natensctBO Ac ['apa», 2017. 142c.

23.  VueOnuku: Makapsraes FO.H. u ap. «Anre6pa7», «Anredpa8y», «Anredpad»,2008

Texuuueckue cpeacrsa o0yuenus (cpeactsa UKT):

1. KOMIIBIOTED;
2. MIPOEKTOP;
3. SKpaH.



HudpoBrie 0OpazoBaTeIbHBIE PECYPCHI:

1. www.fipi.ru- ®enepanbHblit ”HCTUTYT Nenarorudeckux msmepenui (GUITN).

2. http://www.gotovkege.ru/demos.html
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