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HosicHuTeabHas 3amucka

Pabouass mporpamMma mo MaTeMaTHKE COCTaBJIeHA Ha OCHOBE ()eAepalbHOrO KOMIIOHEHTa TOCYJapCTBEHHOI'O
CTaHAapTa CpeAHero (MoJHOro) olmero oOpa3oBaHUs MPOQWIBHOTO YPOBHS; NMPUMEPHOM MPOTpaMMBI CPEAHErO
(momHOTO) OOMmIETO OOpa3oBaHus mo MaTtemaTuke npoduiasHOoro ypoBHS; OOII COO MAOY «Jlumeir Nel2ly;
mostokeHust o padoueit mporpamme MAOY «Jlumeit Nel21y»; yue6rnoro mmana MAOY «Jluneit Nel121»; nmpuMepHBIX
aBTOPCKHX MPOrpaMM M0 anredpe U HayamaM mMaremarudeckoro aHanusa s 10-11 kmaccos (aBropst .M. 3yGapesa,
A.I'. MopakoBud) u mo rteomerpum s 10-11 xmaccoB o00meoOpa3oBaTelbHBIX YUpEXKIESHUH (COCTaBHUTENb
mporpammsel T.A. BypmucTposa).

Pabouass mporpamma 1O MareMaTHKe OPHEHTHpPOBaHAa Ha HCIOJIb30BAHUE KOMIUIEKTa W3 JBYX KHWUT:
A.I''Mopaxosuy, [1.B.CemenoB. Anredpa u Hayana ananuza. 10 ximacc. Yacte 1. Yuebnuk (mpoduiabHbI ypOBEHB)
A.I''MopakoBud 1 nip. Anredpa u Hadana aHanmza. 10 kimace. YacTs 2. 3agaunuk (IpoQIIIbHBIN YPOBEHB) H yIeOHHUKA
«I'eometpus. 10-11 knaces» JI.C. ATaHacsH.

B cootBercTBUM ¢ (enepanbHBIM 0a3UCHBIM y4EOHBIM JIAHOM Ha M3Y4YE€HHE MaTeMaTUKU Ha MPO(QUIBLHOM YpOBHE
B 10 ximacce orBomutes 204 yaca, n3 HuX 136 gacoB anreOphl 1 68 YaCOB TeOMETPUH

KonunuecTBo vacoB B Hefemo: 6 yacoB, U3 HUX 4 yaca anreOpsl U 2 4aca TeOMETPHH.

Wzyuenne MaTeMaTHKH Ha MOPOQWIFHOM ypOBHE CpeAHero (MOJHOro) oOIero oOpa3oBaHWs HAmpaBliCHO Ha
TOCTHKEHHE CIIEAYIONIUX eNeH:

- ¢opMHpOBaHHE MpEICTaBICHUN 00 HMAEIX W METOAaX MAaTEMaTHKW; O MaTeMaTHKe KaK YHHUBEPCAILHOM SI3BIKE
HAYKH, CPEJICTBE MOJICTUPOBAHUS SIBICHUI U ITPOLIECCOB;

- OBIIQJICHHE S3BIKOM MAaTEeMAaTHKH B YCTHOW M IMHMCEMEHHOW (opMe, MaTeMaTUYEeCKUMHU 3HAHUSAMU U YMEHHSIMH,
HEOOXOMUMBIMU JUII HM3YYCHHS IIKOJBHBIX €CTECTBEHHOHAYYHBIX JHUCHIUIUIMH, MPOAODKEHUS 00pa3oBaHHUA W
OCBOCHUS M30pPaHHON CIIEAaIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, AITOPUTMHUYECKOW KYJIBTYPHI, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS,
MaTEeMaTHYECKOTO MBIIUICHUS W WHTYHIMHA, TBOPUYECKUX CHOCOOHOCTEH, HEOOXOAUMBIX Ui TIPOIOIIKCHHS
o0pazoBaHMsl M Uil CaMOCTOSITENBHOW AEATENILHOCTH B OO0JACTM MaTeMaTWKd M €€ MPWIOKEHUH B Oyayei
po(heCCUOHATBHON IEATEIIbHOCTH;

- BOCHHUTaHWE CPEACTBAMHA MAaTEMAaTUKHA KYyJIbTYyphl JIMYHOCTH Yepe3 3HAKOMCTBO C WCTOpHEH pa3BHUTHS
MaTE€MaTHKH, 3BOJ'IIO[II/ICI7[ MaTEMATHUYCCKUX Hﬂeﬁ; IMOHUMAaHWA 3HAYMMOCTHU MAaTEMATHUKU [JII HAYYHO-TCXHUYCCKOI'O
mporpecca.

Ha ocHoBanum TtpeOoBanuii ['ocymapcTBEeHHOro 00Opa30BaTENBHOrO CTaHAApTa B COAEpXaHUHM pabodei
mporpaMMbl HpPCAIOJaracTCa pcajlru30BaTbh AKTYAJIbHBIC B HACTOAIICC BpCMs KOMHCTCHTHOCTHLII\/'I, JIMYHOCTHO-
OPUCHTHPOBAHHBIN, JEATEIBHOCTHBIN IOAXOJIbI, KOTOPHIC OMPEIACIISAIOT 3a]1a491 O0yUCHMSI:

e  TproOpeTeHne MaTeMaTUIECKIX 3HAHUN U YMEHUH;

) OBJIaJIcHHE 000OIICHHBIMH CITOCOOAMM MBICITUTEILHOM, TBOPUECKOH JIEATEIBHOCTEH;

e  OCBOEHHE KOMIIETCHIINI: yueOHO-TIO3HABATEIbHOM, KOMMYHUKATHBHOM, peIeKCUBHOW, JTHYHOCTHOTO
camMopa3BUTHS, IEHHOCTHO-OPUEHTAIIMOHHOHN, CMBICIIO-TTIOMCKOBOH | MPO(heCCHOHANTBHO-TPYI0BOTO BHIOOpA.



YYEBHO-TEMATHUYECKHWM IIJIAH

Auare0pa
B ToM uncne
Ne /i HaumenoBanue pa3aenoB u TeMm Bcero wacos KOHTPOITBHBIE PAGOTHE

1. [ToBTOpenue kypca 9 kiacca mo anredpe 9 1
2. HelicTBUTEIBHBIC YUCIA. 12 1
3. UwcioBbie GyHKIUH 10 1
4, TpuroHomerpuueckue HyHKIIUU 24 2
5. Tpuronomerpuueckre ypaBHeHHS 10 1
6. [IpeoOpa3oBaHye TPUTOHOMETPUUYECCKHUX BBIPAKECHUH 21 2
7. [IpousBogHast 29 2
8. KommnekcHple yncia 9 1
9. KomOnHaToprka v BEpOsSTHOCTD 7 1
10. | [loBTopeHwue 5 1

HUroro: 136 13

I'eomeTpus
B Tom uncne
Ne ni/m HanmMenoBaHue pa3nenoB u TeMm Bcero wacos KOHTPOJIbHBIC paOOThI

1. [loBTOpeHme Kypca anreOpsl IO TEOMETPUHN 3
2. BBenenune. AKCHOMBI CTEpEOMETPHH 5
3. [TapamieabHOCTh NPSMBIX M MJIOCKOCTEH 19 1
4. [lepneHIMKyISIpHOCTH NPSAMBIX U MIIOCKOCTEN 20 1
5. MHororpaHHUKH 12 1
6. BexTops!l B ipocTpaHCcTBE 6 1
7. [ToBTOpEeHME 3

HUroro: 68 4

COJIEP’KAHUE PABOYEH ITPOTI'PAMMBI
YucnoBble M OyKBeHHbIE BbIPpAKeHUS

Komnnekcuble yncna. ['eomeTpruyeckass MHTEpIpeTalns KOMIUIEKCHBIX Yncel. JledcTBUTEeNbHAs U MHUMasl 4acTb,
MOJIyJb U apryMEHT KOMIUIEKCHOTO 4uciia. AnreOpandeckas ¥ TpUroHOMeTpHuecKast (JOpMbl 3alMCH KOMIUIEKCHOTO
yrcia. AnreOpandeckne JEWCTBHS HajJ KOMIUIEKCHBIMH YHWCIIAaMH B pasHBIX Qopmax 3amucu. KomruiekcHo
conpspkEHHBIE uncna. Bo3BeneHne B HaTypajibHyIO creneHsb (hopmyna Myaspa). OcHOBHas TeopeMa anredpsl

Tpuronomerpust

CuHyc, KOCHHYC, TAaHT€HC, KOTaHT'€HC MPOU3BOJBHOTO yria. PanuanHas mepa yria. CHHYC, KOCUHYC, TAaHT€HC U
KOTaHreHc yucia. OCHOBHbIE TPUTOHOMETpUUecKkue ToxaecTsa. @opmynsl npusenerns. CHHyC, KOCHHYC U TaHI€HC
CYMMBI M pa3HOCTH ABYX yrioB. PopMyisl MOJOBHHHOTO yria. llpeoOpa3oBaHrne CyMMBbI TPUTOHOMETPHUYECKUX
(¢yHKUIMI B MPOW3BEICHUE W NPOU3BEACHUS B CyMMy. BhIpa’keHHE TPUTOHOMETPUUECKUX (PYHKLHMH Yepe3 TaHT€HC
MOJIOBUHHOTO aprymenTa. llpeoGpazoBanne TpUrOHOMETPHUYECKUX BblpakeHHH. [Ipoctelimue TpuroHomeTpuyecKue
ypaBHeHus. PemeHue TpPUrOHOMETPUYECKHUX ypaBHeHHMH. [Ipocreliine TPUTOHOMETPUYECKHE HEPABEHCTBA.
ApKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHT'€HC YHCIa.

DyHKINH

Oyukuu. O6nacTh onpeeneHuss 1 MHOXKecTBO 3HaueHui. ['paduk dynkuuu. [loctpoenne rpadukoB QyHKIMA,
3aJaHHBIX pa3IMYHbIMH criocobamu. CBolicTBa (PyHKIIMU: MOHOTOHHOCTB, YETHOCTh M HEYETHOCTD, MEPUOIUYHOCTD,
OTpaHUYeHHOCTh. [IpoMexyTKM Bo3pacTaHUs U yObIBaHUS, HANOOJIbIIIEe M HANMEHbBIIIee 3HAYCHNS, TOUKH IKCTPEMyMa
(JloKambHOTO MakcUMyMa W MHUHMMYyMa). Boeimykiocts ¢yHkuouu. ['paduueckas wunTepnperauunsi. [Ipumepst
(hYHKIMOHATBHBIX 3aBUCHMOCTEH B PEANbHBIX MpoIieccax u siBieHmsIX. CiokHas QyHKIUS (KOMIO3UITUS (HYHKITHN).
B3anmHO oOpartHble GyHKimu. O0NacTh onpeeneHus U o0JacTh 3HaYeHUs1 oOpaTHON QyHKiuH. ['paduk obparHoi
¢ynkunn. Haxoxxnenue pyHkunu, oOpaTHON TaHHOM.

TpuroHomerpuueckre (QYHKIMK, MX CBOWCTBA M TpadUKH, MEPUOJUYHOCTh, OCHOBHOW mepuoj. OOpaTHbIe
TPUTOHOMETpUYECKUE (PYHKIIMHU, HX CBOMCTBA U TpaduKH.




[MpeobpazoBanus rpadUKoOB: MapauielbHBINA TTEPEeHOC, CHMMETPHUSI OTHOCUTEIHHO OCEH KOOPAMHAT U CUMMETpPHUS
OTHOCHUTEIBHO Hadaja KOOpAWHAT, CUMMETpPHUS OTHOCHUTENBHO NPAMON Y=X, pacTsDKEHHE U C)KaTHE BAOJb OCEH
KOOPJHHAT.

Hayana maTeMaTH4eCKOIro aHaIM3a

[lonstue o mnpegene mnocnenoBatenbHOCTH. CylllecTBOBaHWE MpeAena MOHOTOHHOM — OrpaHMYeHHOU
[OCJIEI0BAaTENbHOCTU. [[IMHA OKpPY)XKHOCTM M IUIOIIAAb Kpyra Kak Ipelaesbl MocienoBareiabHocTed. beckoHeuHO
yOBIBatolIasi reoMeTpuyeckas MOCIe0BaTeNbHOCTh U €€ cyMMma. TeopeMa O mpeaenax IOCIeI0BaTeIbHOCTEH.
IIepexon k mpenenam B HEPABEHCTBAX.

[onsitre o HenpepsiBHOCTH (yHKIHH. OCHOBHBIE TEOPEMBI O HEMIPEPBHIBHBIX (DYHKITHSX.

[onste o npenene Gpynkuuu B Touke. [loBenenune pyHKIUN Ha OECKOHEYHOCTH. ACHMITTOTHI.

IlonsTne mnpomsBogHOW (YHKIUH, QUINYIECKHA W TEOMETPHYECKHH CMBICH TPOW3BOJHOW. YpaBHEHHE
KacaTenbHOU K Tpaduky ¢ynkumu. [IponsBogHble CyMMBI, pa3HOCTH, NMPOW3BEACHUS M 4YacTHOro. lIpousBonmHbie
OCHOBHBIX DJJIEMEHTAapHBIX (GyHKIMiA. [Ipon3BojHbIe CIOXHOH W oOparHON ¢yHKumiA. Bropas mnpousBojHasl.
[IpumeneHne IPOU3BOIHON K MCCIEAOBAaHUIO (DYHKIIMH U TOCTPOCHUIO TpadukoB. Vcmonp3oBanne Mpon3BOAHBIX MIPH
pellieHHN YpaBHEHUH U HEPABEHCTB, TEKCTOBBIX, (PU3UUECKUX U TEOMETPHUYECKHX 3a7ad, HaXOXJIeHHEe HauOOIbIINX U
HavVMEHBIINX 3HAYECHUH.

[Ipumepsl HCHONB30BaHUA NPOU3BOAHOW MJI HAXOXKICHHS HAWIY4YLIEro pElIeHUs B MPUKIAJHBIX 3aJa4ax.
Haxoxaenue ckopoctu 1uist iporecca, 3aJanHoro Gopmynnoit wnu rpadukom. Bropas npousBoanas u e€ puznueckuit
CMBICIL.

YpaBHeHus1 U HEpaBeHCTBA

Pelienre pauroHaabHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB.

OcHOBHBIE TPUEMBI PEIICHUS CHUCTEM YPaBHEHWH: MOJICTAHOBKA, anreOpanvecKkoe CIOKEHHEe, BBEICHHE HOBBIX
nepeMeHHbIX. Vcrnonb3oBaHue CBOWCTB W TpaduKoB (QYyHKIMI NpU pElICHHMH ypaBHEHU W HepaBeHCTB. Meton
HMHTEPBAJIOB.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKH H TEOPHH BEPOSATHOCTH

TabnuuHoe 1 rpaduveckoe mpeAcTaBlIeHre JaHHBIX. YNCITIOBBIE XapaKTePUCTHKH Ps/ia JaHHBIX.

[Toouepénuprii 1 OMHOBPEMEHHBI BBHIOOP HECKOJNBKHX JJIEMEHTOB M3 KOHEYHOr0 MHOXKecTBa. Dopmyibl dncia
MEPECTaHOBOK, COUETaHWH, pa3MeleHnid. Pemenne komOuHaTopHbIX 3amad. @opmyna 6unom Herorona. CeoiicTBa
onHOMHANBHEIX K03 punmenToB. Tpeyromsauk Ilackans.

DJeMeHTapHbIC U CIIOKHBIE COOBITHS. PaccMoTpeHHE CyMMBbI M BEPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHIHA,
BEPOSITHOCTH MIPOTHUBOIIOJIOKHOTO COOBITHA. [IOHATHS O HE3aBUCHMOCTH COOBITHH. BepoATHOCTh M cTaTucTHYeCKas
4acTOTa HACTYIUICHHUS COOBITHS.

I'eomeTpus

I'eomeTpus Ha miockocTu. CBOHCTBO OMCCEKTPHUCH yIila TPEYroJibHUKA. Perenne TpeyronpHuKoB. Berancienne
OHMCCEKTPHUC, MEIUaH, BBICOT, PaJIMyCOB BIIMCAHHOW M OMMCAHHOW OKPY>KHOCTEH. DOpMYyJIbI TUIOIIAIN TPEYTOJIbHUKA:
¢dopmyna ['epoHa, BbIpakeHHE IUIOMAIU TPEYrojbHUKA 4Yepe3 paJnyC BIHCAHHON W OMHCAHHON OKpPY>KHOCTEH.
Brluucnenus yrioB ¢ BepIIMHONM BHYTPU U BHE Kpyra, yrila MeKIy XopJou u kacatenbHoi. Teopema o npou3BeeHUU
oTpe3koB xopia. Teopema o kacarenbHOM U cekymen. Teopema O cyMMme KBaJpaTOB CTOPOH M JHaroHajei
napajienorpaMma. BrucaHHble W ONHMCAHHBIE MHOTOYrojdbHUKH. CBOMCTBA M MPU3HAKHU BOHCAHHBIX M OMUCAHHBIX
YEeThIPEXYTOJBHUKOB. ['eoMeTpuueckue MecTa To4eK. Perienue 3a1ad ¢ NOMOLIBIO TEOMETPUUYECKUX MECT. Teopema
UYebl u Teopema Menenas. Dmwmrc, runepbona, mapadoja Kak reoOMeTpUYEcKHe MecTa Toudek. HepaspemumocTsb
KJIACCUYECKHX 3a]]a4 Ha MOCTPOEHHUE.

IIpsiMble M MUIOCKOCTH B mpocTpaHcTBe. OCHOBHbBIE TOHATHS CTEPEOMETPUU (TOYKA, MpsAMasi, IIOCKOCTb,
npoctpancTBo). [loHsATHE 00 aKCHOMAaTHYECKOM CIIOCO0€ IOCTPOCHUS TEOMETPHH.

[lepecekaromuecs, mapaielbHblE M CKPELIMBAIOIIMECS MpsIMbIE. YTOI MEXAYy MpsIMBIMH B IIPOCTPAHCTBE.
[lepienaukynapHOCTs TpAMBIX. [lapamnensHOCTP WM MEPNEHANKYISIPHOCTh NPSMOM M TUIOCKOCTH, NPU3HAKH |
cBoiicTBa. Teopema o Tpéx nmeprneHAUKYIsApax. [lepneHauKynsap U HaKJIOHHAS K IJIOCKOCTH. YTOJI MEXAy NMpsAMOH U
IIJIOCKOCTBIO.

[TapamienbHOCTh IUIOCKOCTEH, NEPHEHAMKYISIPHOCTh ILIOCKOCTEM, NpHU3HAKW WU CBOWCTBA. J[BYrpaHHBINA yrou,
JIMHEWHBIN yTroJ JBYTPaHHOTO yTia.

PaccrosiHue OT TOYKHM 10 IIIOCKOCTH. PaccTosiHME OT IpsIMOM 10 IUIOCKOCTH. PaccTosiHre Mexay napauieabHbIMU
IJIOCKOCTSIMH. PaccTosiHue MeXay CKpeIMBatOIIMMHUCS TIPSIMBIMH.



[TapammensHOEe TpoekTHpoBaHWe. OpPTOTOHANBEHOE TMPOCKTHpOoBaHHE. [Imomans OpPTOTOHAIBHONW —TPOSKITHH

MHOTOYTOIbHHKA. V300pakeHre IpoCTpaHCTBEHHBIX Guryp. LIeHTpanbHOe MPOeKTUPOBaHUE.
MHuororpannunku. Bepmmasl, pébpa, rpaHn MHOTOrpaHHHKA. Pa3Béprka. MHOrorpaHHBIC YIIIBL. BEITyKITBIC

MHOTOTpaHHHKHU. Teopema Ditnepa.

[lpusma, e€ ocHoBaHWe, OOKOBBIE PEOpa, BBICOTA, OOKOBas MOBEPXHOCTh. l[IpsiMas W HaKJIOHHAs TpHU3MA.
[IpauneHas npusma. [lapamnenenunen. Kyo0.

[Mupamuna, e€¢ ocHoBanue, 60KOBBIE pEOpa, BEICOTA, OOKOBasi IOBEPXHOCTh. TpeyronbHas nupamuia. [IpaBuibHas
nupamuza. Y ceuyéHHas IupaMua.

CummMmetpun B KyOe, mapaiienenumnene, B mpu3Me U MpaMHu/Ie.

Ceuennie MHOTOTpaHHUKOB. [locTpoeHue ceueHuit.

[IpencraBnenns o MpaBIIIFHBIX MHOTOTPaHHHUKAX (TETpadap, Ky0, OKTadAp, MOAEKadAp M HKOCAIP).

BekTopsl.

Bextopsl. Monyne BekTopa. PaBeHcTBO BekTOpoB. CllO)KEHHE BEKTOPOB M YMHOXEHHE BEKTOpa Ha YHCIIO.
Kommnanapssie BekTopsl. Pa3znoxenue no TpéM HEKOMILIAHAPHBIM BEKTOPAM.

MNJIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUSA
TpedoBaHus K YPOBHIO NOATO0TOBJIEHHOCTH 00Yy4YaIOLIHUXCSH

H3yueHune MmaTeMaTHKH HA MPO(QUIHLHOM YPOBHE cpeaHero (MoJIHOro) 0011ero oopa3oBaHusi HAMPABJIEHO HA
AOCTHKEeHME CJeAYIONIUX Heeii:

e (opmupoBaHue NpeACTaBICHUN 00 HICIX M YPOBHSIX MAaTEeMaTHKH; O MATEeMaTHKE KaK YHUBEPCAILHOM SI3bIKE
HayKH, CpEICTBE MOACIIMPOBAHUS SIBIICHUI U MPOLIECCOB;

e  OBJIaJeHHE S3bIKOM MaTEeMaTHKd B YCTHOW W NHCHbMEHHOW (opMme, MaTeMaTHYeCKUMH 3HAHUSIMH U
YMEHUSIMH, HEOOXOUMBIMU 7Sl H3YYEHHS MIKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCLUIUINH, IPOJODKEHU 00pa30BaHUs
Y OCBOEHUS M30paHHOM CHEMaIbHOCTH Ha COBPEMEHHOM YPOBHE;

e  pa3sBHTHe JIOTUYECKOIO MBIIUICHNUS, aJTOPUTMUYECKON KyJNbTYypbl, MPOCTPAHCTBEHHOTO BOOOpa)XKeHUH,
MAaTe€MAaTU4YC€CKOTO MBINUICHHUA W HWHTYUOHWU, TBOPYCCKUX CHOCO6HOCTCI>1, HCO6XOILI/IMI>IX 11 [IPOJOJIKCHUA
o0pa3oBaHMs M U CAMOCTOSITENBHOW AEATENILHOCTH B O0JACTH MaTeMaTuku M e€ NPWIOKEHUH B Oyayluei
podecCHOHANBHON AEATENBHOCTH;

e  BOCHUTaHHMe CPEICTBAMH MaT€MaTHKU KyJIbTYpbl JIMYHOCTH dYepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHUSA
MaTE€MaTHKH, 3BOJHOHI/ICI7[ MaTEMATHUYCCKUX I/IILGI\/'I; MMOHUMAHU 3HAYUMOCTU MATEMATUKU U1 HAYYHO-TCXHUYCCKOI'O
mporpecca.

B pe3yabTaTte u3yyeHusi MATeMaTHKH HA NPOQUIbHOM YPOBHE YYEHHK J0/KEH

3HATH/MIOHUMATh

® 3HAUYCHHE MATEMAaTHYECKOM HAyKM JUId pEIICHHs 3a]ad, BO3HUKAOIUX B TEOPHH M INPAaKTHKE; HMIMPOTY U
OTPAaHUYEHHOCTh NPUMEHEHUS MAaTEMATHYECKUX METOAOB K aHalIM3y W HMCCIEAOBAaHUIO IPOLECCOB U SIBICHUN B
npUpoze U oOLIeCTBe;

e 3HaueHHWE NPAKTHKH W BOMPOCOB, BOZHHMKAIOIIMX B CaMOi MaTeMaTHKe, JUisi (OPMHPOBaHUS W Pa3BUTHUS
MaTE€MaTHYECKON HAYKH;

® 1€ pacIIMpPEeHHs YUCIOBBIX MHOXKECTB KakK Croco0a MOCTPOEHHsT HOBOI'O MaTeMaTH4ecKoro ammapara Juis
pElIeHNs IPaKTUYECKUX 3a7jad U BHYTPEHHUX 33J1a4 MaTEMaTHKH;

e  3HaueHHWE HJEH, METOOB U PE3YIbTAaTOB ajareOphl U MaTeMaTHYEeCKOTO aHajiu3a IJIsi MOCTPOSHHUS MOAeser
pEaJIbHBIX IPOLIECCOB U CUTYyallUH;

®  BO3MOXHOCTU I'€OMETPHH ISl OIIMCAHMSI CBOMCTB PEANIbHBIX MPEIMETOB U UX B3aMMHOI'O PACIIOJI0KEHHS;

®  YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKH MaTEMAaTHYECKUX PACCYKACHHUM, X IPUMEHUMOCTD B Pa3JIMYHbIX
00acTsAX YeIIOBEYECKON IeITEILHOCTH;

e  pasznuuus B TpeOOBAaHUSX, MPEIBSIBISEMBIX K JIOKA3aTEILCTBAM B MaTeMAaTHKE, €CTECTBEHHBIX, COIMAIbHO-
SKOHOMHUYECKUX U T'YMaHUTAPHBIX HAYKaX, HAa IIPAKTUKE;

®  pOJb aKCHOMATHUKH B MaTeMaTHKE; BO3MOXKHOCTh IIOCTPOCHHS MaTEMaTHUECKUX TEOPHUI HA aKCHOMAaTHYECKOU
OCHOBE; 3HAUE€HHE aKCMOMATUKU JJIsl APYTruX o0siacTell 3HaHUS U AJIS1 IPaKTHKH;

®  BEpPOSTHOCTHBIN XapaKTep PA3NMUYHBIX ITPOLIECCOB U 3aKOHOMEPHOCTEN OKPYXKAIOLIErO MUPA;

YncnoBble 1 OyKBeHHbIE BhIPAKEHUS

YMeTh  BBIIONHATH apUPMETHUECKHE JIEHCTBHS, CO4YeTas YCTHbIE W NHCHbMEHHBIE MPHEMBI, MPUMEHEHHE
BBIUYHCIIUTENBHBIX YCTPOMCTB; HAaXOAWTh 3HAYEHHS KOpHS HATypalbHOM CTENEHHW, CTENEHH C pallOHAJIbHBIM
nokasareneM, Jorapudma, UCIONb3ys TPU HEOOXOJAUMOCTH BBIYUCIUTENBHBIC YCTPOUCTBA; TIOJIB30BAThCsl OIEHKON 1

MPUKUIKON TPU MPAKTUYECKUX pacyérax;



®  [IPUMEHATH OHATUS, CBA3AHHBIEC C ACIMMOCTBIO, IPU PELIEHUN MAaTEMAaTHUECKUX 3a/1a4;

®  BBIIOJHATH JEMCTBUS C KOMIUIEKCHBIMU 4YHMCJIAaMH, IIOJIb30BaTbCid TI'E€OMETPUUECKONH HHTEpIpeTanuen
KOMIUICKCHBIX YHCEJ, B MPOCTEHIIMX CIy4asX HaXOAUTh KOMIUIEKCHBbIE KOPHHM YPaBHEHUM ¢ JEHCTBUTEIbHBIMU
K03 pUITUeHTaMU;

®  TIPOBOAWUTH MPeoOpa3oOBaHUsl YUCIOBBIX M OYKBEHHBIX BBIPOKCHHH, BKIIOYAIOIINX CTENECHH, PaJUKaibl H
TPUTOHOMETpPUYECKUE QYHKIINY;

HCII0/Ib30BaTh NPUOOPeTEHHbIE 3HAHUS U YMEHHsl B IPAKTHYECKOM JesiTeJIbHOCTH M NOBCeHEBHOM KU3HH
TS

®  TIpaKTHYECKMX pacu€ToB 1O ¢opMynaMm, BKIoyas (GopMymnbl, COAEpKallde CTENeHH, pPaJAuKabl,
TPUTOHOMETpUYECKUEe (YHKLUUHM, HWCIOIB3Ys MPH HEOOXOAMMOCTH CHpPAaBOYHBIE MaTepuanbl W OpocTeiInue
BBIYUCIIUTEIBHbBIE yCTPOICTBA;

DOyHKUMU U rpaduKku

YMersb onpenensaTh 3HaueHHue QYHKIMU 10 3HAYSHHIO apryMEHTa MPH Pa3IMuHbIX crocobax 3aaaHus GpyHKIuY;

° CTPOUTH rpa)KH N3YYIEHHBIX (PYHKIUH, BBIIIOIHATH IpeoOpa3oBaHus rpaduKoB;

e  ONWCHIBATH IO rpaduKy 1 10 (HopMyJie TIOBEJCHHIE U CBOWCTBA (DyHKIIHA;

e  pemaTh ypaBHEHUS, CHCTEMbl ypaBHEHUI, HEPaBEHCTBA, UCIIOIb3Yys CBOiicTBAa (pyHKUMH M HMX Tpaduueckue
IIPEICTaBIICHUS;

HCIOJIB30BATH MPUOOPETEHHBIE 3HAHUA U YMEHHsI B MPAKTUYECKOI JesiTeJIbHOCTH M MOBCETHEBHOM KU3HH
TV

®  OIMCAHUS U UCCIIEIOBAHUS C MOMOLIBIO (DYHKUUH PEATbHBIX 3aBUCHUMOCTEH, PEICTAaBICHUS UX Tpad)uiecKy;
UHTEpIpeTaluH rpaMKOB PEabHBIX MIPOLIECCOB;

Havana maTemMaTH4eCcKOro aHajau3a

YMeTh HaXOTUTh CyMMY O€CKOHEYHO YOBIBAIOIIEH TeOMETPHYECKON MPOTPECCHT;

®  BBIYHCIATH NPOMU3BOAHBIE HJIEMEHTApHBIX (YHKUWH, NOPUMEHSSI MpPaBWiIa BBIYMCICHUS TPOU3BOIHBIX,
WCTIONB3YSl CIIPABOYHBIC MaTEPUAIbI;

e  yccienoBaTh PYHKIMH U CTPOUTH MX TPadUKH C MOMOIIBIO POU3BOIHBIX;

e  pemiaTh 3aJa4d C IPUMEHEHUEM KacaTelbHOU K TpauKy QyHKIIH;

e  pemiaTh 3aJ1a4M Ha HAXOXJICHHE HAaHOOJIBIIEr0 U HAMMEHBIIETO 3HaueHHs (PYHKIIMU Ha OTPE3KE;

UCIO0JIB30BAaTh MPUOOPETEHHBIE 3HAHUS U YMEHHsI B MPAKTHYECKOM /1esiTeJIbHOCTH M MOBCETHEBHOM KU3HH
TV

®  pelIeHUS TeOMETPUYECKUX, (PU3MUCCKHX, SKOHOMHUECKMX W JAPYTHX MPHUKIAAHBIX 33ja4, B TOM 4YHCJIE Ha
HauOoJbllIee U HAUMEHbIIIee 3HaUeHUE ¢ MPUMEHEHUEM allnapara MaTeMaTH4eCcKOTro aHaJIn3a;

YpaBHeHHs1 M HEpaBEeHCTBA

YMeThb pelath paudoHaNbHbIEC, TPUTOHOMETPUUECKUE YPAaBHEHUS U HEPAaBEHCTBA,;

e  JI0Ka3bIBaTh HECIIO’KHBIE HEPABEHCTBA;

e  pemaTh TEKCTOBbIE 33Ja4 C TIOMOIIIBIO COCTABIECHUS YPaBHEHUI 1 HEPABEHCTB, HHTEPIPETHPYIO PE3YIbTAT C
YYETOM OTPaHUYCHUN YCIIOBUS 33J]a4U;

®  HaxOJWUTh NPHUOIMKEHHBIC PELICHUS] YPAaBHEHUH U UX CUCTEM C MPHUMEHEHHEM IpauecKuX MpeicTaBICHUH,
CBOWCTB (DYHKIIMH, TPOU3BOTHOH;

HCIO0JIb30BATh NPUOOpeTEéHHbIE 3HAHUS U YMEHHUS B NPAKTHYECKOM JeATeJIbHOCTH M MOBCEHEBHOM KM3HU
TUIA:

®  TIOCTPOCHUS U MCCIENOBAHUS MPOCTEHIINX MAaTEMaTHIECKUX MOJEIIEH;

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKH U T€OPUH BEPOSITHOCTH

YMmers pewmath mpocTeiiine KOMOMHATOpHBIE 33/add METOAOM Iepedopa, a TakKe C HCIOIb30BAHHEM
M3BeCTHBIX (opMmyn, TpeyrombHuka [lackans; BeMUCHATE Kod(GduimMeHTsl OmHOMa HbloToHa mo ¢opmyne u ¢
WCTIONB30BaHUEM TpeyroybHuKa [lackans;

®  BBIYHCIATH BEPOSITHOCTH COOBITHI Ha OCHOBE TOJCUETA YMCIIa UCXOI0B (TIpOCTEHIre cirydan);

UCTMOJIB30BATH MPUOOPETEHHBIE 3HAHUS U YMEHHSI B MPAKTUYECKOI /1esiTeJIbHOCTH M TOBCETHEBHOM KU3HH
TSt

e aHajM3a peaNbHBIX YHCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHUAE JHarpamm, rpadHKoB; JUIS aHAIN3a
WHPOPMALIUHN CTATUCTUIECKOTO XapaKTepa,

I'eomeTpus

YMeTb COOTHOCUTH IUIOCKHE TeoMeTpHyYecKue GUrypsl U TpEXMEpHbIE 00BEKTHI ¢ MX OMUCAHUSIMH, YepPTEKaMHu,
N300paKEHUSIMU; pa3indaTh U aHATM3UPOBATH B3AaMMHOE PACTIONOKEHHE QUTYP;

e  U300paxkaTh reOMeTpUYEcKre (GUTYPHI U TeNa, BHITIOIHATE YEPTEK 0 YCIOBHIO 33]1a4H;



e pemarh TeOMETPUYECKHE 3aJadd, ONHpasCh Ha H3YYCHHbIE CBOICTBA IUIAHUMETPUYECKHX U
CTepeOMETPHUYECKUX (UTYp M OTHOIICHHH MEXJy HUMH, NPUMEHSs anreOpandeckuii M TPUTOHOMETPUYECKUH
anmnapar;

®  [PUBOJUTH JOKA3aTEIbCTBA MPU PEILICHUHU 33]1a4, IOKa3bIBATb OCHOBHBIE TEOPEMEBI Kypca;

®  BBIUHCIIATH JHUHCWHBIC DSJIEMEHTHI W YIJIBI B MPOCTPAHCTBEHHBIX KOHPUTYpalusix, OOBEMBI W ILIOMAAU
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTSHITUX KOMOMHAITUI;

®  CTPOUTH CEYCHHS MHOTOTPAHHUKOB;

HCIO0JIb30BaTh NPUOOPETEHHDbIE 3HAHUS U YMEHHUS] B MPAKTHYECKOil JeATeJJbHOCTH  MOBCEIHEBHON KU3HU

IS
e  jyccienoBaHUs (MOJAENUPOBAHMS) HECTOXKHBIX MPAKTUYECKUX CHUTYallii Ha OCHOBE HM3YYEHHBIX (QOpMYyN U
CBOHCTB uUryp;
®  BHYHCICHHUS JUIMH, IUIOMANeH M OOBEMOB peaJbHBIX OOBEKTOB IIPU pEIICHHH MPAaKTHYECKUX 3ajad,
UCTIONB3YS TP HEOOXOIMMOCTH CIIPABOYHHMKH M BEIYHCIUTEIBHBIC YCTPOHCTBA.

Kputepun 1 HOpMBbI OLlEHKY 3HAHMH, YMEHUH M HABBIKOB 00y4al0LIHXCS.
1. Omnenka MUCEMEHHBIX KOHTPOJIBHBIX PA0OT 00yUJaAIOIITIXCS.
OTBeT OLIEHUBAETCI OTMETKOM «5», ecu:
- paboTa BBITIOJIHEHA MOTHOCTHIO;
- B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUH PEIIEHHUS HET IPOOETIOB U OMHOO0K;
- B pEIIEHHM HET MAaTeMaTHYECKHX OIIMOOK (BO3MOXKHA OJlHA HETOYHOCTh, OIHUCKA, KOTOpas HE SBIISETCS
CJICZICTBUEM HE3HAHUS WM HEMIOHMMaHUs y4eOHOTo MaTepuara).

OtMeTKa «4» CTaBUTCS B CIEAYIOLIUX CIydasx:

- paboTa BBINOJIHEHA IOJHOCTBIO, HO OOOCHOBAHMS IIArOB PELICHHS HEAOCTATOYHBI (€CIM yMEHHE
00OCHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIIEUATLHBIM 00BEKTOM ITPOBEPKH);

- AONYyHICHbBI OAaHA OHH/I6Ka Hin €CTb JBa — TpHU HCILO‘-IéTa B BBIKJIaJKaX, PUCYHKaX, YCPTCIKAX WU
rpadukax (eciu 3TH BHIBI padOT HE SBISUTUCH CTICEIUABHBIM 0OBEKTOM ITPOBEPKH ).

OtMeTKa «3%» CTaBHTCS, SCIIH:

- JomyuieHo Oonee ofHOW OMMOKM WK Ooyiee ABYX — TPEX HEJOYETOB B BBIKIAJKAX, YEPTEKAX HIIH
rpadukax, HO O0yJaroImuics o0agaeT 00a3aTeTbHBIMU YMEHHSIMH IO TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

- JIOIYIIEHBI CYIIECTBEHHBIC OIITMOKH, MOKA3aBIIKe, YTO OOyJaronuiics He 00JaacT 00sS3aTeIbHBIMH YMCHUSIMU
10 JAHHOM TEME B MOJHOM MepeE.

Y4uTens MOXKET MOBBICUTH OTMETKY 34 OPUTMHAJIBHBIN OTBET HAa BONIPOC MJIM OPUTMHAIBHOE PELICHHE 3a/1a4H,
KOTOPBIE CBUJICTENLCTBYIOT O BEICOKOM MaTeMaTHYECKOM Pa3BUTHU O00YYaloOLIerocs; 3a peleHne 0osee CII0KHON
3aJ]auu WM OTBET Ha 00Jiee CIOXKHBIN BOIIPOC, PEIOKEHHBIE 00YYaIOIIeMYCsl JIOTIOIHUTEIIBHO TTOCTIE BBITIOTHEHNUS
UM KaKuX-Tu00 Opyrux 3aJaHui.

2. OueHKa YCTHBIX OTBETOB 00yUaromuxcs.

OTBeT OIleHNBAETCA OTMETKOM «5», €CIIM YUEeHUK:

- MIOJTHO PACKpPBUI COEpKaHNE MaTepualia B 00beMe, MPeLyCMOTPEHHOM IPOrpaMMoil U y4eOHUKOM;
- W3J0KHMI MaTepuasl TPaMOTHBIM SI3BIKOM, TOYHO HCIOJB3ysd MaTeMaTH4YeCKyl0 TEPMHUHOJOTHIO U

CHMBOJIMKY, B ONPE/ICJICHHON JIOTUUYECKOM MOCIJIEI0BATEIbHOCTH;

- MPAaBUIBHO BBIOJIHWII PUCYHKH, YEPTEKH, TPaQUKH, COITyTCTBYIOIINE OTBETY;
- MoKa3ajl YMEHHE HWJUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMU IPUMEPAaMU, IPUMEHSTH €€ B HOBOH CUTyaluu

MIPU BBITTOJTHEHUH MTPAKTUYECKOTO 3aJaHuS;

- MPOIEMOHCTPUPOBAJl 3HAHNE TEOPUHU paHEee M3YUYEHHBIX COMYTCTBYIONIMX T€M, CPOPMHUPOBAHHOCTh U

YCTOMYMBOCTD UCIOJIBb3YEMBIX IIPU OTBETE YMEHHUI 1 HABBIKOB,;

- OTBEYaJ CAMOCTOSTENFHO, 0€3 HaBOJISIINX BOIIPOCOB YUUTEIIS;
- BO3MOXKHBI OJlHA — JIB€ HCTOYHOCTH NPHU OCBCHICHUN BTOPOCTCIICHHBLIX BOIPOCOB HJIM B BBIKJIAJKaX,

KOTOPBIE YYEHHK JIETKO UCTIPaBHJI IIOCIIE 3aMEYaHUs YUUTEs.

OTBeT OLICHUBAETCSI OTMETKOHN «4», €CII YAOBJIETBOPSIET B OCHOBHOM TPEOOBaHMAM Ha OLEHKY «5», HO IIPU 3TOM
HUMeeT OJIH U3 HEeJIOCTATKOB:

- B U3JIO)KEHUH JIOMYIIEHBI HEOObIINE MPOOEITbI, He NCKAa3UBIIIeE MATEMATHIECKOE COJIEPIKaHNE OTBETA;

- JOMYUICHBI OJIMH — /IBa HEI0YeTa IPU OCBEIIEHNH OCHOBHOT'O COJIEPXAHUS OTBETA, HCIIPABICHHBIE TIOCIIE
3aMC€UaHusd YUUTEIIA,

- JIOMyIIeHbl omuOKa WM Ooiee JByX HEJOYETOB TIPH OCBEICHHH BTOPOCTENIEHHBIX BOIPOCOB WM B

BBIKJIQJIKaX, JIETKO UCIIPABJICHHBIE NIOCIIE 3aMEYaHUs YUUTEIS.

OtMeTKa «3» CTABUTCS B CICAYIONIMX CIyYasnx:
- HEIOJIHO PACKPBITO COJCpKaHWe MaTepuayia (COAEpKaHHUE H3IOKEHO (parMeHTapHO, HE BCeria
MOCJIeIOBATENILHO), HO MOKa3aHO 00Ilee MOHUMAHKE BOIIPOCa U MPOJICMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIC JIJISI



YCBOCHHS IPOTPaMMHOI0 MaTepHaa;
- UMENUCh 3aTPyIHEHHS WM JOMYLICHHl OIMMOKH B ONpENENCHHUH MaTeMaTHYeCKOH TEpMHUHOJIOTHH,

YepTekax, BBIKIAaAKaX, UCIIPABICHHBIE NIOCIIE HECKOJIBKUX HABOJAIIMX BOIIPOCOB YUUTEIS;

- YYE€HUK HE€ CIpPaBUWICS C IPUMEHEHHEM TEOPHUH B HOBOW CHUTyallMH IIPH BBIIOJHEHHH IPAKTHUYECKOTO
3aJjaHus1, HO BBIIIOJIHWII 331aHUsI 0053aTEIIbHOIO YPOBHSI CJI0KHOCTH 110 JTaHHOH TeMe;
- MPU JAOCTaTOYHOM 3HAHHHM TEOPETHUECKOr0 MaTepuasia BBISBICHA HEAOCTaTOYHAs CHOPMHUPOBAHHOCTDH

OCHOBHBIX YMEHHI U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOUINX CITydasK:

- HE PacKpbITO OCHOBHOE COJep)KaHue yueOHOTO MaTepuana;

- 0o0Hapy»XeHO He3HAHHE YUYCHUKOM OOJIblIel WM Hanboiee BaXXHON YyacTh y4eOHOTO MaTepHaa;

- IOIyIIEHbl OMIMOKH B ONPEAEICHUM IIOHATHM, IPH MHCHOJIH30BAHUM MAaTEMaTHYECKOH TEPMUHOJIOTUH, B
pPHUCYHKax, 4epTekax WM Tpadukax, B BBIKJIAJKaX, KOTOpblE HE HCIPABIICHBI IOCIE HECKOIBKHX HABOISIIINX
BOIIPOCOB YUUTEIIS.

I'pyObIiME cunTaloTCsl OIIUOKHU:

- HE3HaHWE OIPEIENICHHS OCHOBHBIX IIOHATHM, 3aKOHOB, IPAaBWJ, OCHOBHBIX IIOJIO)KEHUN TEOPHH,
He3HaHue GOpMYII, OOLICTIPUHATHIX CUMBOJIOB 0003HAUYEHHI BEJIMYMH, SAMHUL] UX U3MEPEHHUS;

-  HE3HaHWe HAMMEHOBAHWW €IVHHULl U3MEPEHUS;

- HEYMEHHE BBIJICJIUTE B OTBETE ITIABHOE;

- HEyMEHHUE NPUMEHATh 3HaHMs, AITOPUTMBI IJIs peIIeHus 3a7a4;

- HEYMCHHE JIeJIaTh BEIBOBI H 000O0IICHHS;

- HEyMEHHUE YUTaTh U CTPOUTH rpaduKy;

- HEYMCHHE IOJIb30BAThCS IEPBOMCTOUHUKAMHE, YICOHHUKOM H CIIPAaBOYHHKAMHU;

- [IOTeps KOPHS WM COXpaHEHHE MOCTOPOHHETO KOPHS;

- otOpaceiBanue 0e3 0OBSICHEHUH OJHOTO U3 HUX;

- PaBHO3HAYHbIC UM OIIMOKH;

- BBIYHMCIIHTENBHBIC OUIMOKH, €CJIH OHH HE SIBIISIOTCS OTUCKOI;

- JIOTUYECKHE OLIMOKH.

K Herpy0biM omu0kam ciieyeT OTHECTH:

- HETOYHOCTh (OPMYIIMPOBOK, OIpEIENCHUN, IMOHSATHH, TEOPHH, BBI3BaHHAS HEMOJHOTONW OXBaTa
OCHOBHBIX IIPU3HAKOB ONPEAEIAEMOro MOHATHS WIM 3aMEHOW OJHOTO - JBYX H3 3THX IPU3HAKOB
BTOPOCTETICHHBIMH;

- HETOYHOCTH Tpaduka;

- HEepalMOHAJBHBIA METOA pEeUIeHWs 3ajJadyd WM HEeJOCTAaTOYHO MPOJYyMaHHBIA IUIaH OTBETa
(HapyIIeHHUE JOTUKH, IOIMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);

- HepaluHMOHaJIbHBIE METOJIBI PA0OTHI CO CTIPABOYHOU U IPYTrOM JINTEPATYPOIi;

- HEyMCHHE pellaTh 33]]auu, BHIOIHAT 3aJjaHus B 00IIIEM BUJIE.

Henoueramu sBisrorcs:

- HepalMOHAaJbHbIE MPUEMbI BHIUNCIICHUN U TPeoOpa3oBaHUA;
- HeOpexXHOoe BHITNOJIHEHHE 3alicel, YepTexed, cxem, TpaguKoB
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2013.

2. MopaxoBuy, A. I'. AnreOpa n Hadana ananmmza. 10-11 kmacest: 3agaunuk / A. I'. Mopakosuy, T.H. MunryctuHa,
E. E. Tynpuunckas. — M.: MaHemo3uHa, 2013.

3. Aranacsn JI.C.,byty3oB B.®, Kanomues C.b, Kucenes JI.C, Ilo3nsk O.I". ['eometpus, 10-11 — M.:
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AnekcanmpoBa. — M.: Muemo3una, 2011.
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5. Caaxsn, C. M. 3agauu 1o anreOpe u Hauanam anajam3a. 10—11 kmaccer / C. M. Caaksa, A. M. onsaman, /1. B.
Henucos. — M.: IIpocsemenue, 1990.

6.YpaBHenus u cucreMsl ypaBHenuit. [lox pen. Cemenona, 1.B. Smenxko,- M.:MIITHMO, 2013.

7.T'eometpus u crepeomerpus. [lox pen. Cemenona, 1.B. Smenko,- M.:MIITHMO, 2013

8.YpaBuenus u Hepasenctna. [log pen. Cemenona, 1.B. Amenko,- M.:MIIHMO, 2013

9.'cometpus u manumetpus. [lox pea. Cemenona, U.B. Smenko,- M.:MIIHMO, 2014

10.3amaun ¢ mapamerpom. [lox pen. Cemenona, 1.B. fAmenko,- M.:MIITHMO, 2014.
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ITox pen. Cemenona, 1.B. Amenko,- M.: Uutennekt-Lentp,2014.

12. Mopakosuy, A. I'. Anrebpa n Hagana aranu3za. 10—11 xkmaccer: meronndeckoe nmocodwue amst yuaurens / A. T
MopakoBud. — M.: Muemo3una, 2010.

13.. UBnes, b. U. lunaktrueckue matepuansl o anredpe u Hayaigam ananusa s 10 knacca / b. W. Usnes, C. U.
Caaxksn, C. U. lBapudypa. — M., 2000.

14. MaTtemaTuka: exeHeaeIbHOE IPHIIOKeHHe k razere «llepBoe ceHTAOPSI».
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