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PABOYASA ITPOI'PAMMA YUYEBHOI'O ITIPEJMETA «MATEMATHKA»
5-9 KJIACCHI, BA3OBBIil YPOBEHb

HOACHUTEJIBHAS 3AIIUCKA
Craryc 1o0KymMeHTa

PabGouass mnporpamma mo MmaTeMaTHKE COCTaBlieHa Ha OCHOBE (elepalbHOrO KOMIIOHEHTa
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO O0IIEro o0pa3oBaHUs 10 MaTeMaTHKE H
MIPUMEPHON IpOrpaMMbl OCHOBHOTO 00IIero obpazoBaHusi 1o MaTreMaTHKe Ha 0a30BoM ypoBHe. OHa
MO3BOJISICT MOJIYYUTh MPEICTABICHUE O IEISAX U COJIEpKAaHUK 00yUeHHsI MaTeMaTHKe B 5-9 kiaccax, 1mo
yueOHUKaM, PeKOMEHJOBaHHBIM MUHHCTEPCTBOM 00pa3zoBaHus U Hayku PO.

Jannas pabouasi mporpaMma OpHEHTUPOBaHA Ha YYaIlIUXcs 5-9 KJIacCOB M peayin3yeTcs Ha OCHOBE
CIIEYIOIIUX TOKYMEHTOB:

1) @denepanbHbIi TOCYAAPCTBEHHBI 00pa3oBaTENbHBIA CTaHIAPT OCHOBHOTO OOIIEro

obpazoBanus (I[Ipukas Munuctepcersa [Ipocsemienus Poccuiickoit @enepannu Ne287 ot 31 mas 2021),

2) IlpumepHble mporpamMmel o maremaruke. «JIpoda». 2008,

3) [Iporpammbl  00meoOpa3oBaTeNbHBIX  yupexkaeHuin. [eomerpust 7 — 9  Kiacchl.
Cocrasurens: T.A. Bypmuctposa. M., IIpocsewmenne, 2008.

4) I'eomerpus 7 — 9 kmaccel s oOpasoBarenbHbix yupexaenuid. JI.C. AranacsH, B.D.
byry3oB u ap. M., IIpoceemenue, 2013.

5) I'eometrpus 7-9 kmaccel st oOpaszoBarenbHbIX yupexaeHuil. A.B. Iloropemnos. M.
[Ipocsemienue, 2011.

Hean:

e (opMHUpOBaHME NPEACTABICHUI O MaTeEMaTHKE KaK YHUBEPCAIbHOM SI3bIKE;

® DPa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOT'O BOOOPa)KEHUs, AITOPUTMUYECKOM
KYJIbTYPBI,

® OBJI3JICHUE MaTEMaTUYECKUMH 3HAaHUSAMH U YMEHHUSIMU, HEOOXOTUMBIMH B ITOBCETHEBHOM
KHU3HU U 711 U3Y4YEHUs IKOJIbHBIX €CTECTBEHHBIX JUCIUILINH Ha 6a30BOM YPOBHE;

® BOCIHUTAHUC CPCACTBAMU MATCMATUKU KYJIbTYPbI JIMYHOCTH;

¢ [IOHMMAaHHC 3HAYMMOCTHU MAaTEMATUKHU JJIS1 HAYYHO-TCXHUYCCKOI'O IIporpecca,

® OTHOIIEHHE K MaTEMaTUKE KaK K 4aCcTU OOIIeUeI0BEYECKOM KyIbTyphl Yepe3 3HAKOMCTBO C
HCTOPHEN €€ pa3BUTHS.

Sagauu:

® COXpPaHUTh TCOPETHYCCKHEC WM  METOJMYCCKHE ITOAXOJbI, OINpaBIaBIIKe ceOsd B TPAKTHKE
MIperoaBaHus B HAYAIbHOM IIKOJIE;

® MPEAyCMOTPETh BO3MOXKHOCTh KOMIIEHCAIIUM TMPOOETOB B TOJATOTOBKE INKOJHLHUKOB H
HEJ0CTAaTKOB B MX MaTeMaTHYECKOM Pa3BUTHH, Pa3BUTHH BHUMAHUS M ITAMSTH;

e o0ecrneynTh YpOBHEBYIO UG (HepeHINALNIO B X0/1e 00yUeHUS;

e oOecreunTh 0a3zy MaTeMaTHUECKUX 3HAHHM, [JOCTATOYHYIO JJs H3y4eHUs anreOpbl U
TE€OMETPUH, a TAKXKE JUIS IPOIOJIKEHHS 00pa30BaHUs;

e chopmHpoBaTh YCTOWYUBBIM HHTEPEC YUAITUXCS K TPEIMETY;

¢ BbIIBUTH U PAa3BUThb MATCMATHUYCCKUC U TBOPUYCCKUC CHOCO6HOCTI/I;
Ppa3BHUBATh HaBbLIKA BBIUMCIICHUHN C HaTypaJbHbIMU YHUCJIaAMU;



®  YYUTD BBHINOJHATH CJIOKEHHE U BEIYUTaHUE OOBIKHOBEHHBIX JIpOOEi ¢ OMHAKOBBIMU
3HaMEHAaTeJSIMU, AEUCTBUS C AECATUYHBIMU APOOSIMH;

JaTh HaYaJIbHbIEC IPEJCTAaBICHNUS 00 MCIIOIb30BaHNE OYKB ISl 3aITUCH BBIPAXKEHUH U CBOMCTB;
YYHUTb COCTABIATH 10 YCIOBUIO TEKCTOBOM 3a71a4M, HECIIOKHBIC JIMHEHHBIE YPABHEHUS;
IIPOJIOJIKUTH 3HAKOMCTBO C TEOMETPUYECKUMH ITOHATUIMU;

pa3BUBaTh HABBIKM IIOCTPOCHUS T'€OMETPHUECKUX (QUTYp M M3MEPEHHS T'C€OMETPUUYECKUX
BEJIMYHMH.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHe
B cootBercTtBUM ¢  (denepanbHBIM 0a3UCHBIM Y4YEOHBIM IIJIAHOM JJisi 00pa3oBaTENIbHBIX

yupexxaenuit Poccuiickolt @enepanuy Ha U3y4yeHHE MAaTEMAaTUKU HA CTYNEHM OCHOBHOTO OOILETo
oOpasoBanus oTBoaUTCsA He MeHee 850 u m3 pacdera 5 u B Hemenmo ¢ V mo IX kmaccax. YueOHBII
npeamer «MaremaTnkay B 7-9 Kiaccax m3ydaeTrcs Mo JAByM MoayisiMm «Marematuka. AnreOpa» u
«Maremaruka. [ eomeTpus».
Monynb« Marematuka. Anredpa» usydaercs:

B 7 k1acce 3 4 B Henemto, Bcero 102 u;
B 8 Kjacce mo 3 4 B Hexeno , Bcero 102 u;
B 9 xnacce 1o 3 1 B Hegenmo Bcero 102 ,
Monynp «Matematuka. ['eomerpusi» wusydaercs B 7,8,9 kiaccax mo 2 yaca B Henuenro, Bcero 68
4acoB.

JII/I‘lHOCTHLIe, METaNpeIMETHBIC M1 MPEAMETHDLIC PE3YJIbTAaTbl 0CBOCHHSA COACPIKAHUA KypcCa

[Tporpamma mo3BOJISET JOOUBATHCS CICAYIONIMX PE3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON
MIPOrpaMMbI OCHOBHOT'O 0OIIET0 00pa30BaHMS:

JUYHOCMHbLE:

L4 OTBCTCTBCHHOI'0O OTHOLICHUSA K YUYCHUIO, TOTOBHOCTU H CIIOCOOHOCTH 06yanOIHHXC$I K
CaMOpPAa3BUTHUIO U CaMOO6p330BaHI/IIO Ha OCHOBC MOTHUBAaIM1 K o6yqumo " ITO3HAHHIO,

L4 q)OpMI/IpOBaHI/IH KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06IJ_ICHI/II/I H COTPYAHHUYECTBC CO

CBEpCTHUKAMHU, CTAapIIMMU HW MJIAAIIHUMU B O6p330B3TCJ'ILHOI>i, y"Ie6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI71,
TBOp‘ICCKOfI " IPpYyrux BUJax ACATCIbHOCTU,

o YMEHHUS SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOW U MHUCbMEHHOM peyu, TOHUMAaTh
CMBICII TIOCTABJICHHOM 3aJayd, BBICTPAMBaTh AapryMEHTAIMI0, TPUBOJUTH TIPUMEPHl U
KOHTPIIPUMEPHI;

o MIEPBOHAYAJILHOTO TPEACTABIEHUS O MaTeMaTU4YeCKOW Hayke Kak cdepe UeIoBeuecKon
NeSATEeILHOCTH, 00 3Tanax e€ pa3BUTHsl, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHS [TUBUIIN3AIINM;

o KPUTUYHOCTH MBIIUICHHS, YMEHUSl PACIO3HABaTh JIOTMUECKM HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTIIUYATh THIIOTE3Y OT (PaKTa;

o KpPEaTUBHOCTH MBIIUICHUS, WHUIMATUBBI, HAaXOJYMWBOCTH, AaKTUBHOCTH TPU PEIICHUH
apu(pMETHUECKUX 3a]1aY;

o YMEHHSI KOHTPOJIUPOBATH MPOIIECC U PE3yabTAT YUeOHOW MaTeMaTHYECKON JAesITENLHOCTH;

o (dbopMupoBaHHsS CIOCOOHOCTH K SMOIMOHATHHOMY BOCTPUATHIO MATEMaTHYECKUX OOBEKTOB,

3a/1a4, peLIeHNUN, PacCy K ICHUH;

MemanpeomentHvie:
@ CIIOCOOHOCTH CaMOCTOSITENIbHO IUJIAaHUPOBAaTh aJbTEPHATUBHBIE IYyTH JOCTHXKEHHUS LEJel,
OCO3HAHHO BBIOMpaTh Hanboee 3(h(HheKTUBHBIE CIIOCOOBI PElIeHUs YIeOHBIX 1 MO3HABATEIbHBIX 33/1ay;
o YMEHHSI OCYIIECTBISTH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOANMbIE KOPPEKTUBBI,
@ CIOCOOHOCTH aJIeKBAaTHO OIICHUBAThH MPAaBMILHOCTh MM OMIMOOYHOCTH BBHIMOJHEHUS Y4eOHOM
3ajauu, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIleHus;



©) YMCHHA YCTAHABJIMBATH MPUYUHHO-CIICACTBCHHBIC CBA3U; CTPOUTH JIOTUUCCKHUC PACCYKIACHUA,
YMO3aKIHOUCHUA (I/IH,I[YKTI/IBHI)IG, ACAYKTHUBHBIC U 110 aHaJ'IOFI/II/I) " BBIBOJBI,

o YMEHHUSl CO3[aBaTh, HPUMEHSATh M NPeoOpa3oBHIBATh 3HAKOBOCHMBOJIMYECKHE CPEACTBA,
MOJIEJIN ¥ CXEMBbI JUIsl peLieHHsI YUeOHBIX U T03HABaTEIbHbIX 33a4;
o pa3BUTHs  CHOCOOHOCTM  OpPraHU30BHIBaTH yuyeOHOE COTPYIHHYECTBO UM  COBMECTHYIO

JESTEIbHOCTh C YYUTEIEM M CBEPCTHUKAMH: OINPENENIATh LENH, PacupelesaTh (YHKIUU U POIU
YYaCTHUKOB, B3aMMOJCHCTBOBATh U HAXOAHUTH OOIINE CIIOCOOBI pabOThl; YMEHHS paboTaTh B TPYIIIE:
HAXOJIUTh O0IIee PEelICHUEe W pa3peniath KOHMIMKTH HA OCHOBE COTJIACOBAHUS TO3UIUHA U y4éTa MH-
TEpECOB; CIIyIIaTh MapTHEPa; GOPMYIUPOBATh, APTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

¢ dbopMupoBanusi yueOHOW U OOIIENOJIb30BATEILCKOM  KOMIIETEHTHOCTH B o0iactu
MCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHOoJIoTul (MK T-KOMIeTeHTHOCTIH);

o 8)nepBoHAYANBEHOTO MPEACTaBICHUS 00 UAESIX U O METOJIaX MaTeMaTHKU Kak 00 YHUBEpPCAIbHOM
SI3bIKE HAYKW U TEXHUKU;

o pa3BUTHSA CIIOCOOHOCTH BHJAETh MAaTEMaTHYECKyl0 3aJadyy B JPYruxX AUCLHUIIIMHAX, B
OKpY’KaroIleH KU3HHU;

o YMEHHS HAXOIUTh B Pa3jIMYHBIX HMCTOYHHUKAX HH(OPMAIMIO, HEOOXOIUMYIO ISl PEIICHUs

MaTeMaTHYeCKUX Mpo0IeM, U MPEICTaBIATh € B MOHIATHOW (OpME; MPUHUMATh PEIICHUE B YCIOBUSX
HEMOJIHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;

o YMEHMSI TOHHMMAaTh M UCIOJb30BaTh MaTEMaTHYECKUE CPEICTBA HAIVISIAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WUTIOCTPALIMK, HUHTEPIIPETALIUU, apTyMEHTALUY;

o YMEHUS BBIIBUTaTh TMIOTE3bI MIPU PELICHUM y4eOHBIX 337a4 U MOHUMaHHUs HEOOXOAUMOCTH MX
IIPOBEPKH;

o IIOHUMAaHUS CYIIHOCTH aITOPUTMUYECKUX MPEAIUCAHUN U YMEHHUS JEHMCTBOBAaTh B COOTBETCTBUU
C IIPEJIOKEHHBIM aJITOPUTMOM;

L4 YMCHHA CaMOCTOATCIBHO CTAaBUTH ICJIH, BH6I/IpaTL H CO3JaBaTb aJII'OPUTMbI JIA PCIICHUA
y‘le6HBIX MATEMAaTHYCCKUX HpO6JICM;
L4 CIIOCOOHOCTH IJIAHUPOBATDb U OCYHICCTBIIATE ACATCIIBHOCTD, HAIIPABJICHHYIO HAa PCIICHUC 3a1a4

HCCIICAO0BATCIILCKOI'0 XapaKTepa,

npeomemmuboie:

e yMeHHs paboTaTh C MATEMAaTHYECKUM TEKCTOM (CTPYKTYpUPOBaHUE, U3BJI€UEHNE HEOOXOAMMON
uH(pOpMaInn), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOW U MMHCBMEHHOM peun,
IMPUMEHAA MaTEMATUYCCKYIO TCPMHUHOJIOTHIO U CUMBOJIMKY, HCITIOJIB30BaTh PAa3JIMYHBIC A3BIKN
MaTeMaTHKH (CIOBECHBIN, CHMBOJINYECKUH, rpadudeckuii), pa3BUTHs CIOCOOHOCTH 0OOCHOBBIBATh
CYXJEHHUSI, TPOBOJAUTH KJIACCU(PUKALINIO;

o BlaJeHUs] 0a30BBIM MOHATUHHBIM allapaToM: HMETh NpPEACTaBICHHE O 4Yucie, JIpooH,
MPOIIEHTaX, 00 OCHOBHBIX I€OMETPUYECKMX OOBeKTaxX (TOuka, HpsMas, JOMaHas, Yroyl, MHO-
TOYTOJIbHUK, MHOTOTPAHHUK, KpYI, OKPYXHOCTb, IwIap, cdepa u 1p.), (OpMUPOBaHUS
MPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEIbHOM MUPE U pa3IMYHbIX crioco0ax ux

W3y4YEeHNS,

° YMEHHsI BBITIONHSTH apudMeTHdeckue mpeodpazoBaHus pallOHANTBHBIX BRIPAKEHUH, TPUMEHSTh
WX NS peleHus] y9eOHbIX MaTeMaTUYECKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B CMEXKHBIX YIEOHBIX
npeaMeTax;

° YMEHHSI TT0JTh30BaThCS H3yYEHHBIMUA MaTeMaTHUeCKUMH (popmymamu”

° 3HaHMUSI OCHOBHBIX CIIOCOOOB TMPEACTABICHUS W aHAlM3a CTATHCTUYECKUX TaHHBIX; YMEHHUS
peliaTh 3a7a4n ¢ TOMOIIIBIO TIepedopa BceX BO3MOXKHBIX BApUAHTOB;

° YMEHUS TPUMEHATH W3YYEHHBIC TOHSATHS, PE3YJbTaThl U METOABl NPH PEIICHUH 3a7a4 W3

Pa3iIMUHBIX Ppas3acioB Kypca, B TOM 4YHCIC 3aaady, HC CBOIAIIUXCA K HEIMOCPCACTBCHHOMY
NMPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

Me:xnpeaMeTHbIE CBA3H:




ITo Guonorun—remsl «CronmbuaTsie auarpammbly, «lIpsimas u obpaTHas IPOMOPLHUOHATIBHBIE
3aBHUCHUMOCTH», 10 reorpaguu - tema «Macmrtab», mo pucoBanuio — teMa «llepneHauKynaspHble U
NapajulesIbHbIE MIPSMBIEY», 110 TEXHOJIOTUU — TeMa «llepneHauKyspHbIE U NapajlielIbHbIE IPSMBIEY.

Maremartuka. Aareopa. I'eomerpus

Hatypauabnble unciaa. Hatypansusiit psaa. [ecsatuynas cucrema cuucienusi. Apudmernueckue
JeWCTBUS C HATYpaJbHBIMU ynciamMu. CBOMCTBA apu(pMeTHUECKUX JeHCTBUI.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIIEM.

YucnoBble BBIpaXECHHS, 3HAYEHHE YHCIOBOIO BbIpakeHHsA. [lopsAnoKk IOEHCTBHUI B YMCIOBBIX
BBIPQ)KEHUSX, UCIIOIb30BaHNE CKOOOK. Pemienne TeKCTOBBIX 3a/1a4 apru(pMETHIECKUMHU CIIOCOOAMHU.

Jenurenun u kparHble. CBOHCTBa W MNpU3HAKM AenuMocTH. lIpocTble M cocTaBHbIE 4HcCHA.
Pa3nioxeHne HaTypaJbHOIO YMCiIa Ha IPOCThIE MHOKUTENHU. JleJIEHUE C OCTATKOM.

Jpo6u. O6bikHOBeHHBIE 1poOH. OCHOBHOE CBOMCTBO poOu. CpaBHEHUE OOBIKHOBEHHBIX APOOCH.
Apudmerndeckre AeWCTBUS ¢ OOBIKHOBEHHBIMH JIpo0siMu. HaxokeHne 4acTi OT [EeNIOTo | 1EJI0ro Mo
€ro 4acTH.

Hecartuunpie napobu. CpaBHeHHE JAECATUYHBIX Jpobelt. Apupmernueckue AEHCTBUS C
necaTHYHbIMU ApoOsimu. IlpencraBnenue pecsTUUHOM ApoOM B BHUIE OOBIKHOBEHHOW JApoOM u
OOBIKHOBEHHOH B BH/JIE IECSITUYHOM.

[TporeHThl; HaXOXJEHHE MPOLIEHTOB OT BEJIMYMHBI U BEIUYMHBI 10 €€ npoleHTaM. OTHOILIEHUE;
BBIPAKEHUE OTHOILICHUS B IIPOLIEHTax. [Ipomopuys; 0OCHOBHOE CBOMCTBO IIPOIIOPLIUH.

Pemenue TekCTOBBIX 3a7jau apU(PMETHIECKUMHU CIIOCOOaMHU.

PanuonanbHbie yncia. [1ooxuTeNnbHbIE U OTPULIATENIBHBIE YUCIIA, MOAYJIb YUCIIa. MHOXECTBO
HEJBIX YrCcell. MHOXECTBO Pal[MOHATIBHBIX YMCEN; PAallMOHAIBHOE YMCIIO KaK OTHOIIeHUue M/N, rae m —
1IeJIOe YUCIIo, a N — HaTypaigbHoe. CpaBHEHUE PAllMOHAIBHBIX Yucell. ApupMeTHuecKue IeHCTBUS ¢
panroHanbHBIMU yuciamMu. CBoiicTBa apudmernueckux aeiictBuil. CTeneHs ¢ 1esIbIM oKa3aTeseM.

JericTBuTeabHbIe Yncaa. KBaapaTHelii KOpeHb U3 uncia. KopeHb TpeTbel CTENEHH.

[TonsiTue 006 wuppanMoHaIbHOM uHcie. VppalnnoHaIbHOCTH 4HCIa \/E U HECOU3MEPUMOCTH
CTOPOHBI M JUaroHanu KBajpara. JlecaTuuHble MpUOIMKEHNS HPPALUOHATILHBIX YHCE.

MHOXecTBO JEHCTBUTEIbHBIX YHCEN; MpPEeACTaBICHHUE IEHCTBUTENBHBIX YUCENl OECKOHEUHBIMU
JeCcATUYHBIMU Apo0siMu. CpaBHEHHE AEHCTBUTEIbHBIX YHCEN.

Koopaunartnas mnpsimas. M3o0pakeHue ducen TOYKaMU KOOpAMHATHOM mpsMoi. Yuciossle
MIPOMEXYTKH.

HN3mepennsi, mnpudam:KkeHusl, OLEHKH. Pa3mepsl 00BEKTOB OKpyskaromero Mupa (OT
2JIEMEHTApHBIX YacTUll 10 BceneHHol), JNMTENbHOCTh IPOLECCOB B OKpYXkKarolleM Mupe. Beinenenue

MHOXHUTECJIA — CTCIICHU ACCATU B 3allMCH YHCJIA.



[TpubnnxEHHOE 3HaUEHKNE BEITUYMHBI, TOUHOCTh MpUOIMKeHns. OKpyrieHle HaTypaJIbHbIX YHCEI
U IECATHYHBIX pooei. [IpuKkuaka u oleHKa pe3yabTaToB BEIYUCICHHM.

Auredpanyeckne BbIpaskeHUsl. DyKBEHHblE BBIPRXKEHMSI (BBIPAKEHUS C IEPEMEHHBIMMU).
YucnoBoe 3HaueHue OYKBEHHOIo BbIpaxkeHus. Jlomyctumble 3HaueHHsl nepeMeHHbIX. llogcraHoBka
BbIp@)XEHUII BMeCTO mnepeMeHHbIX. IIpeoOpa3oBaHne OyKBEHHBIX BBIPQ)KEHUII Ha OCHOBE CBOMCTB
apupMeTHIecKuX AercTBUi. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. TOXKIAECTBO.

Crenenp ¢ HaTypaJlbHbIM IOKazareiaeMm U €€ cBoiicTBa. OnHOUIEHBI M MHOroujaeHbl. CTeneHb
MHorouwiaeHa. Cio)keHue, BBIUATAHUE, YMHOXCHME MHOIOWICHOB. {DOopMynbl COKpaIEHHOTO
YMHOXXEHUS: KBaJpaT CyMMBbI U KBaJpar pasHocTH. Popmyna pazHocTH KBazapaToB. IIpeoOpa3oBanue
LIEJIOT0 BBIPAKEHUs B MHOTOWIEH. Pa3i0keHre MHOIOYWIEHOB HA MHOKHMTENIN. MHOTIOWIEHB! ¢ OAHOU
nepemeHHoM. Kopenb MHOrowiena. KBagpaTHbelii TpEXUiEH; pa3joKeHUE KBAJAPATHOrO TPEXWICHA HA
MHOKUTEIH.

Anrebpanueckas apo6b. OCHOBHOE CBOWCTBO anreOpamdeckoil apoou. CrokeHue, BbIUUTAHHUE,
YMHOXXEHUE, JiefieHre anredpandeckux apoOeit. CTeneHs ¢ MebIM IoKa3aTeineM U e€ CBOWCTBA.

ParnmonanbHbIe BEIpaKeHUS U UX TpeoOpa3oBanus. Jloka3aTenbcTBO TOXKIESCTB.

KBagpatnsle kopHu. CBoiicTBa apupMeTHYECKUX KBaJpaTHBIX KOPHEH M HX HIpUMEHEHHEe K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKECHUN U BBIYUCIICHUSM.

YpaBuenusi. YpaBHenue c¢ onHod nepemeHHoM. Kopenb ypaBHeHus. CBOWCTBa YHCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD YpaBHEHUN.

JluneiiHoe ypaBHeHue. KBajgpaTHoe ypaBHeHME: (opMyna KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenue ypaBHeHHI, CBOAAIIMXCS K JTUHEHHBIM U KBaJApaTHBIM. [IpuMepsl pemeHus
yYpaBHEHUU TpeTbel U 4eTBEPTON cTeneHel. Pemenne npoOHO-paliMoHaNbHBIX YPaBHEHUH.

VYpaBHEeHHE C OBYMs NEpeMEHHbIMH. JIMHEHOE ypaBHEHHME C JIBYMs IEPEMEHHBIMH, NPUMEPHI
peLIeHUs ypaBHEHUH B LENBIX YHCIIAX.

Cucrema ypaBHEHUH C IByMs IEpEMEHHBIMU. PaBHOCHMIIBHOCTB crcTeM. CHCTEMBI BYX JIMHEWHBIX
YPaBHEHUH C JBYMsS MEPEMEHHBIMH; DPEIICHHE IOJCTAHOBKOM M ciiokeHueM. [IpuMepsl pemeHus
CUCTEM HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1au aJreOpanyeckuM CrocoOoM.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas MHTepHpeTanuss ypaBHEHUS C JIBYMs
nepeMeHHbIMH. ['paduk JHMHEHHOro ypaBHEHMsSI C JBYMsI NEPEMEHHBIMHU; YIIOBOM KOA(PGUIUEHT
NpsIMOM; yCIIOBHE MapajyIeIbHOCTH MpsAMBIX. ['paduku npocTedimx HEIMHEWHBIX YypaBHEHHIL:
napabona, runepOoyia, OKpPYKHOCTh. ['paduyeckas MHTeprpeTanusi CUCTEM YypaBHEHMHA C JByMs
[IEPEMEHHBIMU.

HepaBencrBa. YncioBbie HEpaBEHCTBA U X CBOMCTBA.



HepaBenctBo ¢ ogHOM TNepeMeHHON. PaBHOCMIBHOCTH HEpABEHCTB. JIMHEHHBIE HEpAaBEHCTBA C
onHou nepemeHHoi. KBagparusie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJTHON NIEPEMEHHOM.

DyHKIHH. ITpumepst 3aBUCUMOCTEN; npsMast [IPOIIOPLUOHATBHOCTS; oOpartHas
MIPOIMOPLHMOHAIBHOCTD. 3a/laHue 3aBUCUMOCTEN (hopMynaMu; BeIYHCIEHUS 10 (GopMynaM. 3aBUCUMOCTH
Mexay BennuuHamu. [Ipumepsl rpagkoB 3aBUCUMOCTEN, OTPAKAIOIIUX PEANIbHBIE POLIECCHI.

Yucnoble pynkuun. [lonstue pyHkmun, 001acTh MIPUMEHEHHUS U 00JIaCTh 3HAYCHHS (DYHKIIUU.
CrniocoOb1 3amanus QyHkuuu. I'padux ¢ynkumu. CBoiicTBa (yHKLIMH, WX OTpaK€HHE Ha rpaduke.
OyHKIMM, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO HPOMOPIMOHATIbHBIE 3aBUCUMOCTH, UX TpaduKu U
cBoiictBa. Jluneintnas ¢yHkums, e€ rpaduk u cBoiicTBa. KBampatuunas d¢yHkius, e€ rpaduk u

cBoricTBa. CtemneHHble (DYHKIIMHM C HATypaJlbHBIMU IOKa3zaTelsiMu 2 U 3, uX rpaduku U CBOKMCTBA.
— - 3 —
Yy =X, Yy =3IX, Y = [X.

YucaoBble mnocjenoBareabHOcTH. IloHsATHE 4YHCIOBOM  IOCIEIOBATEIHLHOCTH. 33,[[3.HI/IG

I'paduku pynkumii

MOCIIE0BATEIHFHOCTH PEKYPPEHTHOU (hopMyIioi u hopMyIIoi N-To YieHa.

Apudmerndeckass U reoMeTpudeckas nporpeccuu. Dopmyisl N-ro WieHa apuMETHUYECKOW MU
reOMETPUUECKON MPOrpeccuil, CyMMbI MEPBBIX 1-X WIEHOB. M300paxeHne wieHOB apu(pMETHUECKONH U
TFE€OMETPUUYECKON IPOrpeccCUuil TOUKaMU KOOPIMHATHOW IJIOCKOCTH. JIMHENHBIM M 3KCIIOHEHLMAJIbHBIN
poct. C10XKHbIE TPOLEHTHI.

OnucaresbHasi cratuctuka. [IpeicraBieHue JaHHBIX B BHUJE TaOJWIl, JuUarpamm, rpadukos.
CrayuvaitHass u3MeHYMBOCTh. CTAaTUCTMUYECKHE  XapaKTEPUCTHUKHM Habopa JaHHBIX: CpeJHee
apupmeTHyecKkoe, MeAMaHa, HauOoJplllee M HaWMeHbIee 3HadeHus, pa3max. IIpencraBieHue o
BBIOOPOYHOM HCCIIEOBAHUMU.

Cay4aiinble cOObBITHSA U BepPOSATHOCTb. [loHATHE O cilydyaliHOM OMNBITE M CIy4ailHOM COOBITHH.
Yactora cinyuaifHoro coObiTus. CTaTUCTHMUYECKMM MOAXOJ] K MOHATHIO BEPOSTHOCTU. BeposTHOCTH
MIPOTUBOIOJIOXKHBIX COOBITUN. JIOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS. PABHOBO3MOXKHOCTH COOBITHIA.
Kitaccnueckoe onpenenenne BEpOSITHOCTH.

KomOunaTopuka. Permenne KoMOMHATOpPHBIX 3amad rnepedopom BapuaHToB. KomOmHaTtopHOE
npaBuiIo yMHOKeHHs. [lepectanoBku U pakropuan.

Harasinnas reomerpusi. Harnsgasle npeacraBienus o GUrypax Ha INIOCKOCTH: TpsiMasi, OTPE30K,
Jyd, Yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KpYI. YeThIpEXYroiabHUK, NPSIMOYTOJIbHUK,
KBaapaT. TpeyroibHHK, BHJABI TPEYroJbHUKOB. IlpaBUibHBIE MHOTOYroJbHUKU. BzanmHoe
pacrioyio)keHue JIByX MpsSMbIX, JABYX OKPYXHOCTEH, HOpAMOM M OKpyxXHOCTH. M300pakeHue
reoMeTpHuecKuX (GUryp u ux KoHpurypauui.

JnunHa otpeska, nomanou. [lepumerp MHOTOyrONbHUKA. EquHULIBI H3MEpeHUs JUIHHBL. M3MepeHnne

JUTHHBI OTPE3Ka, TOCTPOEHUE OTPe3Ka 3aJaHHON JUTHHBI.



Buger yrios. ['pagycnas mepa yria. I3MepeHre u mOCTpOECHHE YIiioB ¢ MOMOIIBIO TPAHCIIOPTHUPA.
buccekrpuca yria.

[Tonsate muomanu QUrypsl; €AMHULBI HM3MEpeHHs Iomanu. Ilmomanbs NpPSAMOYroabHHKA,
kBazpata. [IpubnmxénHoe nuaMepeHue miomaan Guryp Ha kierdaroil Oymare. PaHoBenukue Gurypsl.
Pa3pesanue u cocraBieHre reoMeTpUUECKUX Uryp.

Harnsaneie mpencraBieHus O MPOCTPAHCTBEHHBIX (QUTrypax: KyO, Mapajuleienuresa, Mpu3Ma,
nupampzia, map, cdepa, KOHYC, HuauHap. M3o0pakeHwe mpocTpaHCTBEHHBIX ¢uryp. Ilpumepsr
cedeHuil. Muororpanuuku. I[lpaBunbHble MHOrOrpaHHukd. IIprMepsl pa3BEPTOK MHOTOTPAHHUKOB,
UWIMH]Ipa U KOoHyca. M3roroBienue Moiesnei mpocTpaHCTBEHHbBIX (GUryp.

[Tonsitre 00bEMa; eTMHALIBI 00bEMA. OOBEM IPSIMOYTOJIBHOTO TIapaJuIeyIeTuIea, Kyoa.

[Tonsitue o paBeHcrBe ¢uryp. LleHTpanbHas, oceBas U 3epKajbHas cummerpuu. M3zoOpaxeHue
CUMMETPUYHBIX QUTYP.

I'eomerpnueckue ¢purypsi. [Ipsmbie u yribel. Touka, npsimasi, I0ckocTb. OTpe30K, ayd. YTOJL.
Bune! yrios. BeprukanbHbie 1 CMEXHBIE YIiibl. buccekTpuca yria.

[TapannensHple u nepecekaromuecs mpsmble. IlepnenaukynspHeie mnpsimple. Teopembl 0
MapajuieIbHOCTH M TMEPHEHIUKYISIPHOCTH MpsAMbIX. I[lepneHauKynasp M HakJIOHHAs K NPSIMOM.
CepeauHHbBIN NEPIIEHIUKYISP K OTPE3KY.

I'eomerpuueckoe Mecto Todek. CBONCTBA OMCCEKTPHUCH! yIila U CEPEIMHHOIO NMEPIEeHIUKYIsApa K
OTpE3KY.

Tpeyronsuuk. BeicoTa, Mmenuana, OuccekTpuca, CpeiHss JIMHUS TpeyrojibHuKa. PaBHOOEIpeHHbIE
Y PaBHOCTOPOHHME TPEYTOJbHUKH; CBOWCTBA U MPU3HAKU paBHOOEIpEHHOro TpeyroyibHuka. [lpusnaku
paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyrosbHUKa. COOTHOIIEHHSI MEXAY CTOPOHAMU M YIrilaMu
TpeyroiabHuka. CyMMma YIJIOB TpeyrojibHHKa. BHemHuwe yribl TpeyrosbHuka. Teopema @aneca.
ITonoGue TpeyronbHukoB. [Ipu3Haku nonodus tpeyroabHukoB. Teopema Iudaropa. Cunyc, kocunyc,
TaHI'€HC, KOTAHI'€HC OCTPOro YIJia MpsIMOYTroJbHOTO TpeyroibHuKa U yrioB ot 0 1o 180°, mpuBeaeHue
K OCTpoMy yriy. PemieHne npsMOYrojJbHBIX TpPEyroJbHUKOB. OCHOBHOE TPHUTIOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIBI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHIT€HC, KOTAHI'€HC OJHOTO U TOTO K€ yIJa.
Pemenue TpeyroiabHUKOB: TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB. 3aMeuaTelbHble TOYKHU
TPEYroJbHUKA.

YerpipéxyronpHuk. [lapannenorpamm, ero cBolicTBa M INpu3HAku. [IpsMOyroiabHUK, KBaapar,
pOMO, UX CBOMCTBa M NMpHU3HAKK. Tpanenus, CpeaHss JIUHUS Tpaneluuu.

MHuoroyronbHUK. Bpinmykible MHOroyroibHukd. CymMma yIrioB BBIIYKJIOTO MHOTOYIOJbHUKA.
[IpaBriIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocth U Kpyr. Myra, xopna. Cekrtop, cermeHT. LleHTpanbHbIi yroi, BIMCAHHBIA Yro,

BEJIMYMHA BIMCAHHOTO yriia. B3anmHoOe pacnosiokeHue MpsMOd U OKPYKHOCTH, JBYX OKPYKHOCTEH.



KacarenbHas n cexymias K OKpYXHOCTH, UX CBOMCTBA. BnmcaHHbIE U ONMMCAaHHBIE MHOI'OYTIOJBHUKH.
OKpy)XHOCTb, BNHCAHHAasT B TPEYTOJIbHUK, W OKPYKHOCTh, OIMCAHHAS OKOJO TPEYroJIbHUKA.
Bnucanusie u onucaHHbIe OKPYKHOCTH MPAaBHUIIBHOIO MHOTOYTOJIHUKA.

['eomeTpuueckue npeodpazoBanus. [lonarue o paBeHctse ¢puryp. [lonstue o ABUKEHUH: OceBasi U
LEHTpajdbHasi CHUMMETPHUH, MapajUleNbHbIi MepeHoc, MnoBopoT. Ilonstue o mnomobum Quryp u
TOMOTETHUH.

Pewienne 3agad Ha BBIYMCIICHHUE, J0KA3aTEIbCTBO U IIOCTPOCHUE C HCIIOIB30BAHUEM CBOWCTB
W3y4YEHHBIX QUTyp.

N3mepenue reomerpuyeckux BeJudMH. J[MHa oTpe3ka. PaccrosHue OT TOYKM 1O NIPSIMOM.
Paccrosinue Mexxny nmapauienbHbIMU IPSIMBIMHU.

IIepumeTp MHOTOYTrOJIbHHKA.

JnuHa OKpy»KHOCTH, YUCIO T, IJIMHA YT OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXKIY BEJIMYMHON LIEHTPAJIBHOIO YyIVIa U JJIMHOW AYrd
OKPYKHOCTH.

[TonsiTre mromany TUIocKuX Guryp. PaBHOcocTaBieHHbIE U paBHOBenukue (urypsl. [lnomans
npsMoyrosibHuka. Ilnomaau  mapamienorpamma, — TpeyrojibHuka u  Tpaneuuu.  [lmomans
MHoOroyroiasHuka. [Inomanp kpyra u mwiomaas cekropa. COOTHOLIEHUE MEXY IUIOMIAIIMU MTOAOOHBIX
¢uryp.

Pemenue 3a1auy Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C UCIIOIb30BAaHUEM U3YYEHHBIX (POPMYII.

Koopamnartel. YpaBHenune npsmoi. Koopamuatel cepenunbl orpe3ka. dopmyna paccTosHus
MEXIy IBYMS TOUKaMHU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BexkTopbl. [lnuHa (Moxynb) BekTopa. PaBeHcTBO BekTopoB. KosuimHeapHbIE  BEKTOPBI.
Koopannatsl BekTopa. YMHOKEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, pPa3lIOKEHHE BEKTOpa IO
JIBYM HEKOJUIMHEAPHBIM BeKTOopaM. CKalsipHOE MPOU3BEICHNE BEKTOPOB.

TeopeTHKO-MHOKeCTBEeHHbIe MOHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3a/IaHHE€ MHOXECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM. CTaHJapTHbIE 0003HAYEHUS YHCIOBBIX
MHOXeCTB. [lycroe MHOKECTBO M ero oOo3HadeHue. [lommMHOXkecTBO. OOBEIMHEHNE U TIEPECEUCHHE
MHOXECTB.

NnntocTpatiysi OTHOLIEHUH MEXAY MHOKECTBAMU € MTOMOILIBIO Axarpamm Ditiiepa—BeHnHa.

JJieMeHTHI Joruku. OmnpeneneHre. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBo. J{oka3aTeabcTBO OT
npotuBHOTO. Teopema, oOpaTtHas ganHou. [Ipumep u KOHTpIIpUMED.

[TonsiTHie 0 PaBHOCUIILHOCTH, CIEIOBAaHUU, YIOTPEOICHNE JTOTHIYECKUX CBSI30K eCiil..., Mo, 8 MOoM
U MOJBKO 8 MOM ClIyyae, JIOTUIECKUE CBA3KHU U, UIU.

MartemaTtuka B HMCTOPUYeCKOM pa3BuTHH. Vcropus ¢GopMupoBaHus TOHATHA YHCTA:

HaTypaJIbHBIC 4YHCJIA, ,I[pO6I/I, HEAOCTAaTOYHOCTL palMOHAJIIBHBIX YHUCCIT I TCOMCTPHYCCKUX



W3MEPEeHHH, HpparmoHaibHble 4ucia. CTapuHHBIE CUCTEMBbI 3amucu uucen. /[podbu B Basuione,
Erunte, Pume. OTkppiTHE AecATHYHBIX Ipobei. CrtapuHHBIE cHCTEMBbI Mep. JlecsaiTuuHble apodu H
MeTpuueckas cucrema Mep. [losBinenue otpunarenbHbix yucen u Hys. JI. Maruunkuii. JI. Diinep.

3apoxaeHue anreOpsl B Henpax apudmeTruxku. An-Xope3mu. PoxxaeHue OyKBEHHOW CHMBOJIMKH.
I1. ®epma. @. Buer. P. Jlekapt. Mcropus Bompoca o HaxoXJAeHUU (OpMyNT KOpHEH anredpandecKux
YpaBHEHUH, HEpa3pelIMMOCTh B pajuKallax ypaBHEHHUH cTeneHH, Oonblued uyethipéx. H. Tapranbs,
JIx. Kapnano, H. X. A6ens. D. lNanya.

N300perenune MeToza KOOPAUHAT, TO3BOJISAIONIETO IEPEBOUTH T€OMETpUUYECKUEe 00BEKThI Ha SI3bIK
anreopsl. P. Jlekapt u I1. ®depma. [Ipumepbl pa3nudHbIX CUCTEM KOOPIWHAT Ha TUIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (Pubonauun) o Kponmkax, yucia Dubonayun. 3amaya o
IaXMaTHOM JTOCKE.

Hctoku Teopun BepoOsITHOCTEH: CTpaxoBoe jeno, azapTHbie urpel. II. @epma u b. [lackans.
. bepnymu. A. H. Konmoropos.

Ot 3emuiemepus k reomerpun. [ludarop u ero mxona. Panec. Apxumen. [loctpoeHus: ¢ momMoIbo
HUpKyJas U JuHedku. [locTpoeHne mpaBHIIBHBIX MHOroyrojibHUKOB. Tpucekuus yrina. Keangparypa
Kpyra. YnBoenue kyOa. Mcropust uucna m. 3omoroe cedenue. «Hauama» Esknmpa. JI. Diinep.
H. U. JloGaueBckuii. Mctopus naroro noctyiata. Codusm, napagioKkchl.

IInanupyemble pe3yJbTaThl H3y4eHUs] Y4eOHOI0 IpeaMeTa

HartypaabHhble ynciaa. [{pooun. PaunonajabHbie uncia

BolnyckHUK HayuuTCS:

* IOHUMAaTh OCOOCHHOCTHU JAECATUYHON CUCTEMBI CUUCIICHUS;

* OIIEPUPOBATh MMOHATUAMH, CBSI3aHHBIMHU C JI€JTUMOCTBIO HaTypaJIbHbBIX YUCEIL;

* BhIpa)KaTh YKCJa B SKBUBAJICHTHBIX (hopMax, BeIOMpas HanboJiee MOIXOAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CHUTYyaluu;

* CpaBHUBATh U YIOPSAJOYMBATh PALIMOHAIBHBIE YUCIIA;

* BBIIIOJIHATH BBIUMCIIEHHS C PAllMOHAIBHBIMU YMCIAMH, COUYETasl YCTHBIE U IMUCbMEHHBIE PUEMBI
BBIUHCIICHUH, TPUMEHEHHUE KAJIbKYISITOPA;

* HCIIOJIb30BATh MOHATHSA U YMEHUS, CBSI3aHHBIE C PONOPIUOHAIBLHOCTBIO BEJIMYUH, TPOLIEHTaAMH,
B XOJI€ PEIIEHUS MaTeMaTU4YeCKUX 3aJad W 3a7ad U3 CMEKHBIX IPEIMETOB, BBIIOJIHATH HECIIOKHBIE
IIPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603MO#CHOCHb .

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCMEMAMU CHUCTIEHUS C OCHOBAHUAMU, OmaudHbiMu om 10;

* yenybums u pazeums npeocmasienus 0 HamypaibHblX YUCTAX U CBOUCMEAX 0eNUMOCTU;

* HAYYUMbCs UCNONL306AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, NPUOOpeCmU NPUBLIYKY

KOHMPOIUPOBAMb BbIYUCTIEHUS, 8b10UPAsI NOOX0OAWULL OJi CUMYaAYUuU Cnocoo.



JleficTBUTEIBLHBIE YU CJIA

BrinyckHuK Haydures:

* HCII0JIb30BATh HaYalIbHbIE MTPE/ICTABICHHS O MHOXKECTBE JIHCTBUTENIbHBIX YHCET,

* ONEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYMCIICHUSX.

BoinyckHUK noay4um 603MONCHOCMY.

* pazeumuv npeocmasieHue o YUcie U YUCI08bIX CUCINEMAX OM HAMYPATbHLIX 00 0eUCMEUMETbHbIX
yyces; 0 poiu 8blYUCTIeHUL 8 NPAKMUKe,

* pazeums U yeayoums 3HaAHUSL 0 OeCAMUYHOU 3aNUCU 0eUCMBUMEeNbHbIX Yucel (nepuooudeckue u
Henepuoouieckue opoou,).

HN3mepennsi, npudIHKeHUsI, OLEHKH

BbInyCcKHHUK Hay4YHUTCSA:

* UCMIOJNIB30BaTh B XOJE pEIIeHUs 3a7ad dDIEeMEHTapHbIE MPEJICTaBICHUS, CBS3aHHBIE C
PUOTMKEHHBIMHI 3HAYCHUSIMA BEJTMYHH.

BoinyckHux noayuum 603mMOoNCHOCMb.

* NOHAMb, UMO YUCI08ble OAHHble, KOMOpble UCNONb3VIOMCA Ol XAPAKMEPUCMUKU 00beKMmOog
OoKpyJCcaueco  Mupa, — AGIAIMCA  NPEeUMYUWECMBEHHO  NPUOIUNCEHHBIMU, YMO N0  3aNUCU
NPUOTUINCEHHBIX 3HAYEHUU, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O
NO2PeUHOCY NRPUOTUNCEHUS,

* NOHAMb, UMO NOSPEUWHOCMb Pe3VIbmama 6blYUCIeHULl O00JICHA Oblmb  CcousMepuma ¢
NOCPeUHOCMbIO0 UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIPasKeHHs

BrITTyCKHUK HAydUTCS:

* ONEPUPOBATh MOHITUSIMU «TOXKIECTBOY», «TOXKJAECTBEHHOE MpPeoOpa3oBaHUEy», pellaTh 3aaadd,
coJiepkarire OyKkBeHHBIE JaHHBIE; padoTaTh ¢ hopMylIaMu;

* BBITIOJIHATH MPeoOpa30oBaHMs BBIPAKCHHUH, COJEPKAIMX CTEIEHU C IEIbIMHA TOKa3aTelIIMUA |
KBaJIpaTHBIC KOPHH;

* BBITIOJIHATh TOXJIECTBEHHBIE MPeoOpa30BaHUsl PAIOHATBHBIX BBIPAKCHHH HAa OCHOBE IMPaBUII
JEHCTBHI HaJl MHOTOWICHAMH U allreOpandecKuMH IPOOsSMU;

* BBITIOJTHATD PA3JI0KCHHE MHOTOWICHOB Ha MHOXKHTEITH.

BoinyckHux noayuum 603mMONCHOCHb HAYUUMbCA:

* GLINOJIHAMb MHO20ULA208ble NPeoOPA306AHUSL PAYUOHATLHBIX GbIPAICEHUN, NPUMEHSA WUPOKULL
Habop cnocobos u npuémos;

* NPUMEHAMb MONCOeCMBEHHble NPeobpa308aHus Ol peweHuss 3a0ay U3 pasiutyHbIX pazoenos

Kypca (Hanpumep, 05l HAXOHCOEHUS. HAUOOIbULE20/HAUMEHbULE2O 3HAYEHUS BbIDANCEHUSL).
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YpaBHeHus

BrinyckHuK Haydures:

* pemaTh OCHOBHBIC BHJbI PAIlMOHAIBHBIX YPAaBHEHHH C OJHON IEPEMEHHOH, CHUCTEMBI ABYX
YpaBHEHUH C ABYMS IEPEMEHHBIMU;

* IOHUMaTh ypaBHEHHE KaK BaXKHEHIIYI0 MaTeMaTHUECKYyI MOJEb JJsi ONMHCAHUA U U3YYEHUs
pa3HOOOpa3HBIX peabHBIX CUTYAIMi, PEIIaTh TEKCTOBBIC 33/1a4H alIreOpanuecKuM METOI0M;

* IPUMEHATh TpaHUuecKue MPEACTABICHUS /IS HMCCICIOBAHUSA YpPaBHEHHH, WCCICAOBAHHS H
pEIIeHUs CUCTEM YPaBHEHH ¢ ABYMS NIEPEMEHHBIMHU.

Buvinyckuux nonyuum 603mMoxicHOCb .

* 06nademsb CNeyuarbHbIMU NPUEMAMU PEeUeHUsl YPAGHEHUL U CUCMeEM YPAGHEeHUll, V8epPeHHO
NpUMEHAMb annapam YpasHeHull 015 peulenus pazHo0OpAa3HbiX 3a0ay U3 MAMeMamuKu, CMeXCHbIX
npeomemos, NPaKmuKu,

* npuMeHsAms 2paguueckue Npeocmasienus 01 UCCLe008aHUS VPABHEHUU, CUCeM YPAGHEeHUll,
cooepaicawux OyKeeHHvie Kodppuyuernmaol.

HepaBencrBa

BbInyCcKHHUK Hay4YHUTCS:

* IOHUMATh U MPUMEHSITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

* pemiaTh JMHEHHBIE HEPABEHCTBA C OIHON IMEPEeMEHHOW M WX CHCTEMBI; pelIaTh KBaJpaTHBIC
HEpaBEHCTBA C ONOPOM Ha rpaduvecKkre NpeaACTaBICHUS;

* IPUMEHSATH aImapaT HEPaBeHCTB AJIS PEIICHUs 33/1a4 U3 pa3IMyHbIX Pa3/IeoB Kypca.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL.

* PA3HOOOPA3HLIM NPUEMAM OO0KA3AMENbCMEA HEPABEHCME; YBEPEeHHO NPUMEHAMb annapam
Hepagencma 015 peuleHUs pazHoo00pA3HbIX MAMeMamu4eckux 3a0ay U 3a0ay U3 CMeNHCHbIX NpeomMemos,
NPAKMUKU;

* npuMeHsAms 2paguieckue npeocmasienusl OJis UCCIe008aHUsL HEPABEHCMNE, CUCIEM HEPABEHCME,
cooeparcawux OykeenHvie Kodghhuyuenmeol.

OcHoBHbIe NOHATHSA. YHCI0BbIEe PYHKIIUH

BrInycKHUK HAy4UTCS:

* IOHMUMAaTh W HWCIOJB30BaTh (DYHKIMOHAIBHBIC MOHSATHS M S3bIK (TEPMHHBI, CHMBOJHYECKUE
0003HaueHHUS );

* CTPOUTH TIpaUKU >JIEMEHTAapHbIX (YHKUIMN; HCCIeloBaTh CBOWCTBA YMCIOBBIX (YHKIUI Ha

OCHOBC U3YUYCHHS MMOBCACHUA UX Fpa(I)I/IKOB;
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* MIOHUMAaTh (PYHKIIMIO KaK BOKHEHIIYI0 MAaTEMAaTHYECKYIO MOJIENb IS ONMMCAHHS MPOIECCOB H
SIBJICHUI OKPYXKAIOLIET0 MHUpA, TPUMEHSATh (PYHKIIMOHATIBHBIA SI3BIK JJISI OIMMCAHUS M WCCIICIOBAHUS
3aBUCHMOCTEH MKy PU3MICCKUMH BEINYNHAMHU.

Boinycknux noayuum 603mMoNCHOCHb HAYUUMbCSL.

* IPOBOOUMb UCCNIEO08AHUS, C6A3AHHbIE C U3YYEHUEM CBOUCME (QYHKYUL, 6 MOM uucie c
UCNONb3068AHUEM KOMNbIOMEPA; HA OCHOBE 2PADUKO8 U3VUEHHBIX (YHKYUL CIMPOUms Oojee ClodCHble
epaguxu (KycouHo-3a0antble, ¢ «BbIKOIOMbIMUY MOUKAMU U M. N.);

* UCNOIL308aMb  (DYHKYUOHATIbHBIE NPeOCmABieHuss U CEOUCmea (QYHKYull Oas peueHus.
MAMeMamuyeckux 3a0ay U3 pasiudHblx paszoenos Kypca.

YucaoBble MOCIEI0BATETbHOCTH

BbINyCKHUK HAY4UTCS:

* IOHMMAaTh W WCIOJIb30BaTh SI3BIK  IOCIIEAOBATEILHOCTEH (TEPMHHBI, CHMBOJIHYECKHUE
0003HaYCHHUS );

* IPUMCHATh (POPMYJIbI, CBSI3aHHBIE C apUPMETUYCCKOW M TI'COMETPUYECKOW IPOrpecCUeid, H
anmapat, c)OpMHUPOBAHHBIN MTPU U3YYCHUU JPYTUX Pa3/ICNiOB Kypca, K PEIICHHUIO 33/1a4, B TOM YHCJIE C
KOHTEKCTOM U3 PEabHOM KU3HU.

Bvinycknux noayuum 603mMoNCHOCHb HAYUUMbCSL.

* pewams KOMOUHUPOBAHHbBIE 3A0a4U C NPUMEHEHUEeM (QOPMYL N-20 YJeHd U CYMMbl Nepevix N
YIeHO8 apuhMemudecKoll U 2eoMempuieckKol npocpeccult, NPUMeHss npu SMOM annapam ypagHeHul u
HepaseHcma,

* NOHUMAMb APUDMEMUYECKVIO U 2eOMEeMPUUEeCKYI0 NPOSPeccuio KaxK QYHKYUU HAmMypaibHO2O
apeyMeHma, cesA3vl8amsv apuhmMemudecKyro npoepeccuro ¢ JTUHEUHbIM POCIOM, 2e0MeMmpUudecKyro — C
IKCHOHEHYUATIbHBIM POCHIOM.

OnncaresibHasi CTATHCTHKA

BBINYyCKHUK HAY4YHTCS HCIOJIB30BaTh MPOCTEUIIME CHOCOOBI TPEJICTABJICHUS W  aHaIu3a
CTaTHCTHUYECKHUX JITAHHBIX.

BoinyckHux nomyuum 603MONCHOCMb NPUOOpecmu Nep8OHAYANbHbIIL ONbIM Opeanuzayuu coopa
OAHHBIX NPU NPOBEOEHUU ONPOCA 0OUWECMBEHHO20 MHEHUS, OCYWeCMEIIAMb UX AHAIU3, NPeocmasisamy
pe3yibmamsl ONpoca 6 ude mabauysl, OUASPAMMUL.

Cayu4aiiHble cOOBITHS U BEPOATHOCTD

BBINyCKHUK HAYYHTCS HAXOAUTH OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIYYaiHOTO COOBITHSI.

BoinyckHux nonyuum 603MOMCHOCHb NPUOOpeCcmU ONbIM NPOBEOeHUs CLYYALIHBIX IKCHEPUMEHNOB,
8 MOM HUCTIe C NOMOWBIO KOMNBLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAYUL UX PE3YIbINAMO8.

KomOunaropuka
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BeinmyckHUK HayuyuTcs pemiaTh KOMOMHATOPHBIE 3a7aud Ha HAaXOXKIEHUE Yuciaa OOBEKTOB MIIM
KOMOMHAITHIHA.

Buinycknux nonyuum 603MONICHOCMb HAYYUMbCA HEKOMOPbLIM CREeYUAIbHbIM NPUEMAM DeuleHus
KOMOUHAMOPHBIX 3A0aH.

Harasinnasi reomerpust

BrinyckHuK Haydures:

* pacrio3HaBaTb Ha YEPTEKaxX, PHUCYHKAaX, MOJENAX U B OKPYKAIOIIEM MHpE IUIOCKUE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (PUTYDBI;

* pacrio3HaBaTh Pa3BEPTKM KyOa, MPSIMOYTOJbHOIO MapaulesenuIiesa, MpaBUIbHOW MHUPaMUIbI,
LHWIMH]Ipa U KOHYCAa;

* CTPOUTH Pa3BEPTKHU KyOa U NPSIMOYTOJbHOTO NapajlieienuIesa;

* ONpeAENATh 1O JMHEHHBIM pa3MepaM pa3BEPTKU (UTYphI JIMHEHHbIE pa3Mephl caMoil GUrypsl u
Hao0opoT;

* BEIYUCIIATH 00BEM IPSIMOYTOJIBHOTO Mapajliesenune/ia.

Buinycknux noayuum 603mModCHOCb:

* HAYYUMbCA BLIYUCTAMb 00BEMbL NPOCMPAHCMBEHHBIX 2€0MEMPUUECKUX Quayp, coCMasienHbIX
U3 NPAMOY201bHbIX NAPALLENIeNUNeoos,

* yenyoums u pazeums npeocmasierus 0 npoCMpParHCmMEeHHbIX 2eOMeMPUYECKUX puaypax,

* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU 015 BbINOIHEHUSA NPAKMUYECKUX PACUEMOB.

I'eomerpnyeckue Gurypsl

BhInycKHUMK Hay4uuTCSA:

* 10J1b30BAThCSl SI3BIKOM T'€OMETPUM JUIsl ONHMCAHMSI TPEAMETOB OKPYKAIOIIEro MHUpa U UX
B3aMMHOI'0 PACIIONIOKEHHUS;

* pacrio3HaBaThb W M300pakaTb Ha 4YepTekaX U PHUCYHKAX TIeoMeTpHueckue (urypsl U ux
KOH(UTypaluu;

* HAXOJIUTh 3HAUEHUs JUIMH JIMHEHHBIX 3J€MEHTOB (PUTyp W MX OTHOLICHHS, TPAAYCHYIO MeEpy
yrioB ot 0° no 180°, mpumeHss ompeneneHHs, CBOMCTBa M NpHU3HAKU (UTYp U HUX DIEMEHTOB,
oTHoIEeHUs puryp (paBeHCTBO, OI00ME, CAMMETPHH, TIOBOPOT, TAPAILIEITHHBIN MEPEHOC);

* OIIEpUpPOBaTh C HAYAJIbHBIMU TOHATUSMU TPUTOHOMETPUM U BBINOJHSITH 3JEMEHTapHBIE
ornepauuy HaJ QYHKIUSIMH YTJIOB;

* pemiaTh 3a/laud Ha JI0Ka3aTeIbCTBO, OMUPAsACh HA M3yYeHHbIE CBOMCTBA (PUIYp M OTHOIICHHIA
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METOIbI JOKa3aTENIbCTB;

* pemaTth HECJOXKHBIE 3a/1a4yd Ha MOCTPOEHHE, MPUMEHSSI OCHOBHBIE aJTOPUTMBI MOCTPOCHHUS C
IIOMOUIBIO IUPKYJIS U JIMHENKH;

® peliaTthb HpOCTefIIHPIe IJIAHUMCTPHUYICCKHUC 3aa4U B IIPOCTPAHCTBC.
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Bvinycknux noayuum 603mMoiCHOCb .

* 061a0€emb MemoOamu peuleHusi 3a0a4 HA GbIYUCTIeHUs U OO0KA3amelbCmea: MemoooM Om
NPOMUBHO20, MEMOOOM NOOO0US, MEMOOOM nepebopa 6apuanmos u MemoooM 2e0MempuiecKux mecm
mouex,

* npuobpecmu onvlm NPUMEHeHUs a12edpauiecKo20 U MmpueoHOMempuyecKko20 annapama u uoeti
0BUICEHUS NPU PeUleHUU 2eOMeMPUIECKUX 3a0ay;

* 061a0€emb MpAOUYUOHHOU CXeMOU peuleHus 3a0aiy Ha NOCMpOoeHue ¢ NOMOWbIO YUPKYIA U
JIUHEKU: aHanu3, Nocmpoenue, 00Ka3amenbCmeo U UcCie008aHue;

* HAYUUMbCA pewams 3a0aduu Ha NOCMPOEHUEe MemoOOM 2e0MempuiecKo2o0 Mecma moyex U
Memooom noooobus;

* npuobpecmu  OnvIM  UCCIEO08AHUS  CEOUCME  NIAHUMEMPUYECKUX @Quayp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOZPAMM,

* npuobpecmu Onvim 6bINOIHEHUs NPoekmos no memam «l eomempuueckue npeobpazosanus Ha
niaockocmuy, «llocmpoenue ompesxos no opmynem.

HN3mepenne reomeTpu4ecKux BeJIHYMH

BbinmyckHUK HayduTCs:

* HCIOJIb30BaTh CBOWCTBA M3MEPEHMs [UIMH, IUIOIIAZeH W YIJIOB MpH peIleHUH 3aJad Ha
HaXO0XJICHHE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IyTH OKPYKHOCTH, TPaJlyCHON MEpHhI yIia;

* BBIYUCIIATh IUJIOLAAM TPEYrOJbHUKOB, MPSAMOYTOJIBHUKOB, MapajjielorpaMMOB, Tparenu,
KpPYTOB U CEKTOPOB;

* BBIYHCIIATD JUINHY OKPY’KHOCTH, JUINHY JyTH OKPY>KHOCTH;

* BBIYUCIIATh JUTMHBI JIMHEHHBIX AJIEMEHTOB (UIYp M HX YIJIbl, UCIOJIb3YSd (OPMYIbI JJIUHBI
OKPY>KHOCTH U JUITMHBI IyTU OKPYKHOCTH, (GOPMYJIbI IJI0MAaAen huryp;

* pemiaTh 337aYd Ha J0Ka3aTeNbCTBO C MCIOJIb30BaHUEM (OPMYI JJIMHBI OKPY)KHOCTU U JUTMHBI
IYTH OKPY>KHOCTH, (popMyI TuIomaaen ¢puryp;

* pemiath MpaKTUYECKHE 3a/ayd, CBSI3aHHBIE C HAXOXKICHHEM TI€OMETPUYECKUX BEIUYHH
(ucnonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).

Buinycknux noayuum 603MONCHOCHb HAYYUMbCAL:

* LIUUCTAMb  NAOWAOU  Queyp, COCMABNEHHbIX U3  O08YX Ul 0Oojee NpamMOy2OlbHUKOS,
napannenocpammos, mpeyeoibHUKos, Kpyaa u CeKmopa,

* GLIYUCTIAMb  NAOWAOU  MHO20Y20NbHUKOG,  UCHONbL3YS  OMHOWEHUS — PAGHOBEIUKOCMU U
PABHOCOCMABIEHHOCIU,

* NPUMEHAMb aneedpaudecKull U mpueoOHOMempu4ecKull annapam u uoeu 08UNICEHUs NPU peueHul
3a0au Ha GblyUCTIeHUE NIOWAOel MHO20Y20NbHUKOS.

Koopannarsi
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BrInmyckHUMK Hay4uTCA:

* BBIUUCIATh JUIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIISITH KOOPAMHATHI CEPEIUHBI
OTpE3Ka;

* HCIIOJIB30BAaTh KOOPIMHATHBINA METOJ, 111 U3yYEHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.

Buinyckuux nonyuum 603Mo#CHOCY .

* 061a0€Mmb KOOPOUHAMHBIM MEMOOOM PeuleHs 3a0ay Ha bIYUCTEHUs U O0KA3AMeNbCmea;

* npuobpecmu onvlMm UCHONL30BAHUS KOMNLIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACTHBIX CyYaes
83AUMHO20 PACNONOACEHUS OKPYICHOCIEN U NPAMbIX,

* npuobpecmu onvim GbINOIHEHUs npoekmos Ha memy «lIpumenenue KoopouHamno2o memooa
npu pewienuy 3a0a4 Ha GbIYUCTeHUSA U OOKA3AMENbCIMBA.

BekTops!

BhInycKHUMK Hay4uuTCSA:

* OIIEpUpPOBAaTb C BEKTOpaMHM: HAxXOIUThb CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
Ir€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHUIO 3aIaHHOI0 BEKTOPA HA YUCIIO;

* HAXOJUTh JJI1 BEKTOPOB, 33JaHHBIX KOOpAMHATAMH: JJIMHY BEKTOpPAa, KOOPAMHATBI CYMMBI U
pa3sHOCTH JABYX U OoJjiee BEKTOPOB, KOOPAMHATHI IPOM3BEAECHUS BEKTOpa Ha YMCIO, NMPUMEHSS INpU
HE00XO0AMMOCTH COYETaTEIbHbIN, IEPEMECTUTENbHBIN U pacpeAeIUTEIbHbIN 3aKOHBI;

* BBIUNCIATh CKaJsIpHOE IIPOMU3BEJCHUE BEKTOPOB, HAXOIWUTh Yrojll MEXAYy BEKTOPAMH,
YCTaHAaBIIMBATh MEPIECHINUKYIAPHOCTD MPSAMBIX.

Buinyckuux nonyuum 603modicHocmy.

* 0611a0€mb GEKMOPHBIM MeMOOOM OJisl peuleHls 3a0ay Ha 8bIYUCTEHUSA U O0OKA3AMeNbCmea;

* npuobpecmu onvim 6bINOIHEHUS NPOEKMOE HA MeMy «NPUMEHEHUe BeKMOPHO20 Memodd npu

peuteHuu 34044 HA BLIYUCTEHUS U OOKA3AMETbCMEA.

TemaTn4yeckoe nIaHMpoBaHue y4eO0HOr0 MaTepuaJa

5 KJ1acc MaTeMaTHKA

Ne Tema KosmuecTBo yacos
1 HartypaJjbHble 4yuca U HYJIb 46
2 N3mepenne BeJHYNH 30
3 JleIMMOCTh HATYPAJIbHBIX YHCeT 21
4 OO0bIKHOBEHHBIE 1POOH 66
5 ITepBoe 3HAKOMCTBO €O CTATUCTHKOI, KOMOMHATOPUKOI 6
M 3JIeMeHTaMH TE€OPUH BePOSITHOCTEI
6 IloBTOpEHue 1
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HToro 170
6 KJ1acc MaTeMaTHKA
Ne Tema KoanuecTBO 4acoB
1 OTHoeHns, NPONOPUMH, NPOLEHTHI. 26 YacoB 26
2 Heabie uncia. 34 yaca 34
3 PanmonajabHubie yncia. 38 yacos. 38
4 JecsaiTuunblie 1podu. 34 yaca. 34
5 OO0bIKHOBEHHBIE Ipo0u. 24 yaca. 24
6 OnucarejsbHas craTucTuka. BepositHOCTD. 5
KomOunaTopuxka (54)
7 IloBTOpeHue. 9 yacon 9
HToro 170

TemaTu4eckoe MIaHNPOBaHUE Y4eOHOr0 MaTepuaJia AJredopa-7

Ne TemMa KOJINYECTBO YacOB
pabouas pabouast mporpamma
porpamMma aBTopa YUUTEINs
7 xknacc — 34 genenu
1 | JlelicTBUTe/IbHBIE YHCJIA 17 18
HatypanbHble uncna 4 5
PannonaspHble yncna 4 4
JlelicTBUTENbHBIC YKCIia 9 9
2 | Aaredpanyeckue BbIpaKeHUsl 60 60
OHOYJIEHB] 8 8
MHorousneHsl 15 15
DOpMyIIBI COKPAIIEHHOTO YMHOXKEHUS 14 14
Anrebpanyeckue 1poOu 16 16
CreleHs ¢ IeJIbIM II0Ka3aTeIeM 7 7
3 | JIuHeiinble ypaBHEHHSA 18 18
JIuHeltHble YpaBHEHUsI C OJTHUM HEU3BECTHBIM 6 6
CucreMbl TMHEHHBIX YpaBHEHUN 12 12
4 | lloBTOpeHHUe 7 6
UTOT0 102 102
TemaTH4eckoe NJaHUPOBaHHe Y4eOHOro MaTepuaaa Aiaredopa-8
Ne Tema KOJIHYECTBO YacoB
1 | Hpocreiimme pynkunu. KBaapaTusie KopHr 25
OyHKIMY U TpaQuKH 9
OyHKIUU y=X, y=Xx? y =% /
KBajpaTHble KOpHH. 9
2 | KBaapaTHble M panMoOHAJIbHbIE YPABHEHHA 29
KBanparusie ypaBHEHUSI. 16
PanmonansHbIe ypaBHEHHUS. 13
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3 | JIuHeliHasi, KBaJipaTHYHAsI M IPOOHO-JIMHeliHast PyHKIIUN 23
Jluneiinas QyHKIHSL. 9
KBanpaTtuunas ¢yHkius. 9
JpoOHo-nuueiHast QyHKIHSL. 5
4 | CucreMbl pallHOHAJIbHBIX YPABHEHHH 15
CucreMsl pallMOHAIbHBIX YPaBHEHUH. 8
I'paduueckuii ciocod peneHust CHCTEM ypaBHEHHH. 7
5 | IloBTOpeHmue. 10
HTroro 102
TemaTH4eckoe NJaHUPOBaHHe Y4eOHOro MaTepuaia Aiaredopa-9
Ne Tema KOJINYECTBO YacoB
1 | I[loBrOopenue 2
2 | HepaBeHcTBa M CUCTEMbI HEPABEHCTB 16
3 | Cucrembl ypaBHEHHH 16
4 | YucnoBsle QyHKIUHU 25
5 | Ilporpeccun 16
6 | DnemMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSTHOCTEH 12
7 | UtoroBoe noBTOpEeHME 15
Hroro 102
TemaTu4yeckoe muannpopanue yuebnoro marepuaja I'eomerpus-7 Aranacsn JI.C.
Ne Tema KOJINYECTBO 4YacoB
1 | HauanbHble T€OMETPUYECKUE CBENECHUS 10
2 | TpeyronbHUKH 18
3 | ITapamnenpHble mpsiMble 11
4 | CooTHOLIEHHS MKy CTOPOHAMHM U yIIIaMH TPEYrOJbHUKA 21
5 | IloBropenne 8
Hroro 68
TemaTu4yeckoe nuiannpoBanue yyeonoro marepuaa I'eomerpus-8 Aranacsn JI.C.
Ne Tema KOJINYECTBO YacoB
1 | YeTsIpeXyroJbHUKU 14
2 | IInomanp 14
3 | [lomoOHBIEC TPEYTOJILHUKU 20
4 | OKpy>KHOCTb 17
5 | [loBropenue 3
HTroro 68
TemaTu4yeckoe nuiaHnpoBaHue yueobnoro marepuaJa I'eomerpus-9 Aranacsn JI.C.
Ne Tema KOJIHYECTBO 4YaCOB
1 | IloBTOpeHue 2
2 | BexTopsl 8
3 | Meron koopanHaT 10
4 | CoOTHOLIEHNS MEKIY CTOPOHAMHU U YIJIAMU TPEYTrOJIbHUKA. 11
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CkansipHOE TPOU3BEACHNE BEKTOPOB

5 | JlnmuHa OKpPYKHOCTH M IUIOIIAAb Kpyra 11
6 | JIBuxxeHue 7
7/ | HauanbpHbIe CBEICHUS U3 CTEPEOMETPUN 8
8 | O6 akcmomax reomMeTpuu 2
9 | IloBTOpEeHue 9
HTtoro 68
TemaTu4yeckoe nuiannpoBanue yyeoHoro marepuasia I'eomerpus-7 Iloropenos A.B.
Ne Tema KOJMY€eCTBO YaCOB
1 | OcHOBHbIE CBOMCTBA NPOCTEUIINX T€OMETPUUECKUX QUTYD 13
2 | CMexHbIe U BEPTUKAIbHBIE YIJIbI 8
3 | [Ipu3naku paBeHCTBA TPEYrOJILHUKOB 14
4 | CyMMa yrjoB TpeyrojJbHUKa 15
5 | 'eomerpuyeckue nocTpoeHUs 11
6 | [ToBTOpenue kypca reomeTpun 7 Kjiacca 7
Htoro 68
TemaTnueckoe njannpoBanue yueoHoro marepuasa I'eomerpus-8 [loropenos A.B.
Ne Tema KOJINYECTBO 4YacoB
1 | YeTsIpEXyTroIbHUKU 20
2 | Teopema [ludaropa 19
3 | lexapToBbI KOOPJIMHATHI HA TNIOCKOCTH 11
4 | JIBuxeHue 5
5 | Bekropsl 8
6 | IToBTOpenue 5
HTroro 68
TemaTnueckoe njannpoBanue yueonoro marepuaia I'eomerpus-9 [loropenos A.B.
Ne Tema KOJINYECTBO 4YacoB
1 | Honobue uryp (159) 15
2 | Pemenue tpeyronbHukoB (114) 11
3 | Muoroyronasauku (134) 13
4 | lnomaau (1149) 11
5 | DnemenTsl ctepeomerpun (74) 7
6 | MToroBoe noBTOpEHME 11
HTroro 68

IHHEPEYEHb MATEPHAJIBHO-TEXHHUYECKOI'O 1 YYEBHO-METOJANYECKOI'O

OBECIIEYEHUA

MarepnanbHO-TeXHHYECKOE CONPOBOKACHHE YPOKOB MAaTEeMATHKH

Y4eOHO-TpaKTHUYECKOE U Yy4eOHO-/1a00opaToOpHOe 000py10BaHHE

e TIPOEKTOP,
e HHTEPAaKTUBHBIA KOMILJIEKC (TIpU HAJTUYUH)
e MEIHMAPECYPCHI.
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KOMIUIEKT JIeMOHCTPAIllMOHHBIX HMHCTPYMEHTOB: JHMHeiika, Tpancrmoptup, yromsHuk (30°, 609),
yronsHuK (45°, 45%), mupkyins.
IHeyaTHble OCOOHUS
1. Tloptpets! BeLIAOMMXCS JIeATENIeH MAaTEMATUKH (KOMILUIEKT)
2. Tabnwuiel 1o anredpe
3. Tabmuipsl Mo reoMeTpun
Cnucok Jureparypbl
[IpenogaBanue Kypca OPUEHTHPOBAHO HA MCIOJIB30BaHUE YYEOHOTO M MPOTPAMMHO-METOJAHYECKOTO
KOMILIEKCa, B KOTOPBII BXOMST:
1. Maremaruka. 5 xmacc: yueb. s obmieoOpazoBar. Opranmsanmii/ C.M.Hukonbckuid,
M.K.Iloranos, H.H. Pemernukos, A.B.IlleBkun - M.,: [Ipocsemienne, 2013.
2. Marematuka 6 xmacc: y4eb. st oOmieoOpasoBar. Opranmsammii/ C.M.Huxombckuid,
M.K.Iloranos, H.H. Pemernukos, A.B.llleBkun - M.,: [Ipocsemienne, 2014.
3. Anre0pa. 7 kiacc: yue6. s obmeoopaszosar. Opranuzanuii/ C.M.Hukonbckuii, M.K.IloTamos,
H.H. Pemernuxos, A.B.llleBkun - M.,: [Ipocsemienune, 2015.
4. AunreOpa. 8 kiacc: yue0. s oduieoopazosar. Opranmnzanuii/ C.M.Hukonbckuii, M.K.IToranos,
H.H. Pemernukos, A.B.IlleBkun - M.,: [Ipocsemnienue, 2016.
5. Anre6pa 9 kmacc: yue6. s obmeoodpaszosat. Opranuzanuii/ C.M.Hukonwsckuii, M.K.ITorarmos,
H.H. Pemernuxos, A.B.llleBkun - M.,: [Ipocsenienue, 2017.
6. YueOnuk «I'eomerpust 7 — 9». ABrop: AtanacsH JI.C., byry3oB B.®. u ap. M.: IIpoceemienue,
2005.
VYuebnuk «I'eomerpus 7 — 9». ABtop: [loropenos A.B. M.: [Ipocsemenue, 2016.
8. TexHomnoruueckue KapThl ypokoB K yueOHHKY ['eomerpust 7-9 aBrop: Artanacsu JI.C. u np.,
2015

~

JAupakTuyeckne MaTepuaIbl:

1) loranoB M.K. Maremaruka. J[lumaktuueckue Marepuansl. 5  kimacc/M.K.Iloramos,
A.B.IlleBkuH.-9-¢ n3n. — M.: IIpocsemmenune, 2012

2) Tectol Mo MaTeMaTHKe. 6 kiacc: K yoeonuky C.M.Hukonbckoro u ap. «MatemaTtuka. 6 kiaccey/
C.I'’Xypasnes, B.B.Epmaxkos, FO.B.Ilepenenkuna, B.A.CBentkoBckuii. — M.:M3narenbcTBo
«OK3amen», 2013
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6) IMoranoB M.K. Anreopa. Junaktudeckue matepuainsl. 9 kiacc/M.K.IToramos, A.B.IlIeBkuH.-
M.: Ilpocemenue, 2010

7) JlumakTryeckre MaTepHalIbl [0 TEOMETPHH IS 7 Kiacca 0011e00pa3oBaTeIbHBIX YUPEIKICHHH.
B.A. I'yces, A. . Menusk. — M.: [Ipocsemenue, 2005.

8) I'eometpust B 7-9 kiaccax: (MeToaudeckne peKOMEHIAIMHU K MMPEIOAaBaHUI0 Kypca reOMETPUHI

no ydeOHoMy mocobuto A.B. Iloropenosa): Ilocobue mns yuurens / JL}O. bepesuna, H.b.

MenbaukoBa, T.M. Mumienko u ap. M., 1996.

9) I'eometpus. 3agaun Ha rotoBbix Yeptexkax st VII-1X kmaccos. / D.H. banasu. — PocToB-Ha-
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Ap.

12) Uzyuyenue reometpuu B 7 — 9 kitaccax: Meroaudeckue peKOMeHIauu K yaeOHnky. Kuaura s

yuurens. C.M. Caaksin, B.®. byTy308B.

13)HayuyHo-TeopeTHUecKuii 1 METOMUECKU )KypHal «MaTeMaTHKa B IITKOJIE

19



14)EsxxenenenpHoe yueOHO-METOMUECKOE MPHIIOKEHHE K Tazete «[lepBoe ceHTsOps» MaTemaTnka
15)Eaunblii rocyaapCTBEHHBIH SK3aMeH. MaTemaTuka.

16)YueOHO-TpeHUPOBOYHBIC MaTepUaIIbI s MOAroTOBKH yuamuxcs / DUTTNU-M.:Uuremiekt-
Lentp.

17)Marematuka B Tabimumax 5 — 11 kimaccel. CripaBO4HbIC MaTEPHAIBI.

HuTepuer pecypesl. Caiitel DOP, EK LIOP,

KpnTepml OICHOK IO MAaTEMaTHKE

Pexomenoauuu no oyenke 3HAHUIL U YMEHUI YY4AUUXCA NO MAMEMAMUKe

Onupasich Ha 3TH PEKOMEHIAINH, YIUTEIh OLEHUBACT 3HAHUSA U YMCHHS YYAIIUXCS C YIETOM
WX UHIUBUIYATbHBIX OCOOEHHOCTEH.

1. Comepxanrie u 0o0beM MaTepuana, MOJJIeKAIIEro MpOBEpKe, ompenensercs mnporpammoii. llpu
MIPOBEPKE YCBOEHUSI MaTepHalia HYy)KHO BBISBIISTH MOJHOTY, IPOYHOCTh YCBOCHHUS yUYAIIUMUCS TEOPUU
¥ YMEHUS IPUMECHSITH €€ Ha MPAKTHKE B 3HAKOMBIX H HE3HAKOMBIX CHUTYaIUsX.

2. OcHOBHBIMU (oOpMamMH TPOBEPKM 3HAHUM U YMEHHMM ydYalluxcsi IO MaTeMaTHKe SBISIOTCA
MMChMEHHAs! KOHTPOJIbHAS pab0Ta U YCTHBIA OIPOC.

[Ipyn oneHKe NHCHbMEHHBIX W YCTHBIX OTBETOB YYHTEIh B IEPBYID OYEpedb YYUTHIBAET
MOKA3aHHBIC YYAIIUMUCS 3HAaHWA W yMmeHus. OIEHKAa 3aBUCHT TakKKe OT HaIUYMS M Xapakrepa
MOTPEIIHOCTEH, JOMYIIEHHBIX yYallluMHUCA.

3. Cpeau morpentHoCTel BBIACISIOTCS OIMIMOKHN B He04YeThl. [lorpenHOCTh CUMTaeTCsl OMUOKOM, eCIIH,
OHAa CBHUJIETEIBCTBYET O TOM, YTO YUCHUK HE OBJIAJIC]I OCHOBHBIMU 3HAHUSIMHU, YMEHUSAMHU, YKa3aHHBIMU
B

porpaMmme.

K HemoderaM OTHOCSATCS TOTPENTHOCTH, CBUACTECILCTBYIOIINE O HEJOCTATOYHO TOJHOM WA
HEJOCTATOYHO MPOYHOM YCBOGHHWU OCHOBHBIX 3HAHWUU M YMEHHMI MIU 00 OTCYTCTBUU 3HAHUMU, HE
CUHTAIOIIUXCS B TIpOrpaMMe OCHOBHBIMHU. HefjoueTamu Takyke CUUTAIOTCS: MOTPENTHOCTH, KOTOPhIe HE
MPHUBEIN K HMCKAKEHUIO CMBICIA TMOJYyYEHHOTO YYEHUKOM 3a/laHusl WM CIoco0a €ro BBINMOJHEHUS,
HEaKKypaTHas 3alkCh; HEOPEKHOE BHITIOJHEHUE YePTEXKa.

I'panuna mexay ommOKaMu W HEAOYETaMU SIBISETCS B HEKOTOPOW cTemeHu yciaoBHOU. [lpu
OJTHUX OOCTOSATEIhCTBAX JIOMYIICHHAS YYAIUMUCS IMOTPEITHOCTh MOKET PacCMAaTPUBATHCS YUUTEIEM
Kak omnbka, B Ipyroe BpeMst U MpH IPYTUX 0OCTOSTEThCTBAX — KaK HEJ0YeT.

4. 3ajaHus Ul yCTHOTO U TUCHbMEHHOTO OMPOCA YUAIIUXCSI COCTOST M3 TEOPSTHUSCKUX BOIIPOCOB U
3a/ad.

OTBeT Ha TEOPETUYECKHI BOIMPOC CUMTAETCS OE3yNMpEeyHBIM, €CIH TI0 CBOEMY COAEP KaHUIO
MOJIHOCTBIO COOTBETCTBYET BOIMPOCY, COJAEPKHT BCE HEOOXOIMMBbIE TeopeThuueckue (aKThl s
000CHOBAaHHBIC BBIBOJIBI, a €r0 HW3JIOKEHWE W IHChMEHHAs 3alliCh MaTEeMAaTHYeCKH TPAMOTHBI H
OTIIUYAIOTCS MOCIIEIOBATETFHOCTBIO H aKKyPaTHOCTHIO.

Pemenne 3amaun cumraercs Oe3ympedHbIM, €CIIM MPAaBUIBHO BBIOpPAaH CIOCOO PEIIeHHs, CaMo-
pellIeHre COMPOBOXKAAECTCS HEOOXOTUMBIMUA OOBSICHEHUSIMHU, BEPHO BBITIOIHEHBI HY>KHBIE BHIYHCICHUS
U TIpeoOpa3oBaHusl, OTYYECH BEPHBIA OTBET, MMOCIIEAOBATEIFHO U aKKyPaTHO 3aIMCAHO PEIICHHE.

5. OmeHka OTBEeTa ydYallerocs Mpud YCTHOM W MHUCBMEHHOM OIPOCE MPOBOIUTCS MO MSITUOATHEHOM
CHUCTEME, T. €. 3a OTBET BBICTABISETCA OJHA M3 OTMETOK: 1 (1I0x0), 2 (HEeyAOBJIETBOPUTEIHHO), 3
(YIOBIETBOPUTENHHO), 4 (XOpOIIIO0), 5 (OTIUYHO).

6. YuuTenb MOXET IOBBICHTH OTMETKY 32 OPWUTHHAIBHBIM OTBET Ha BONPOC WM OPUTHHAIBLHOE
pelieHre 3a/1ayu, KOTOPhIE CBUACTEILCTBYIOT O BBICOKOM MAaT€MAaTHYECKOM Pa3BUTHH yYallerocs; 3a
pelieHre Oosee CI0XKHOW 3aaul WM OTBET Ha OoJiee CIOXKHBINA BOMPOC, MPEIIOKEHHbIE yyalleMycs
JIOTIOJTHUTEIHHO TIOCIIE BBIMTOJTHCHUS UM 3aJaHHA.

Kpumepuu owuoox
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K rpyOpiM ommOkamM OTHOCSTCS ONIMOKH, KOTOpPhIE OOHAPYKHMBAIOT HE3HAHHWE YUYalTUMHUCS
dbopMyn, TpaBWI, OCHOBHBIX CBOWMCTB, TEOpEM M HEyMEHHE WX IPHMCHSTh; HE3HAHUE NPHEMOB
peuicHud 3aaa4, paCCMaTpuBACMBIX B y‘-Ie6HI/IKaX, a TaKXE€ BBIYUCIINTCIBHBIC OH_II/I6KI/I, €CJIN OHU HE
SIBIISTIOTCSI OTTCKOM;

K HerpyObIM ommOKaM OTHOCATCS: MOTEPs KOPHS WM COXpPAaHEHHE B OTBETE IMOCTOPOHHETO
KOpHsI; oTOpachkiBaHue 0¢3 OOBSICHEHHI OTHOTO U3 HUX M PAaBHO3HAYHBIC UM;

K HemoueramM OTHOCSTCS: HEpAIMOHATBHOE pEIICHUE, OIMUCKH, HEAOCTATOYHOCTh WIIN
OTCYTCTBHE MOSICHEHU1, 000CHOBaHHI B PEIICHUSX

Ouenka YCMHbBIX OmMeemoe yuauiuxca
OrtBert O CHUBACTCsA OMMEmKOU ((5)), C€CJIM YYCHHUK:

v/ IIOJIHO pacKphlUl COJEpIKAaHWE MaTepuana B O0beMe, MPEAYCMOTPEHHOM IIPOrpaMMoOil U
y4eOHUKOM,

v\ H3I105KUII MaTcpuall rpaMOTHBIM SI3BIKOM B OHpGI{GHGHHOﬁ JIOTHYCCKOMH IOCICI0BAaTCIBHOCTH,
TOYHO
HCIIOJIb3YA MATEMATUYCCKYIO TCPMHUHOJIOTHIO U CUMBOJIHKY;,

v/ [IPaBWJILHO BBIOJHUI PUCYHKH, YEPTEKH, IPA(QUKH, COYTCTBYIOIINE OTBETY;

v/ mokaszanl ~ yMEHHE  WUIIOCTPHPOBATH  TCOPETHYECKHE  MOJOKECHHS  KOHKPETHBIMH
IIpuMepamy,
IIPUMEHSTh UX B HOBOM CUTYallMH IIPU BBIIIOJIHEHUHU IIPAKTHYECKOTO 3aJaHMs;
v IIPOJIEMOHCTPUPOBAJI  YCBOEHUE paHEe U3Y4YEHHBIX CONYTCTBYIOIIMX BOIIPOCOB,

C(OPMHUPOBAHHOCTh M YCTOMUMBOCTB MCIIOJIb3YEMbIX IIPU OTPA0OTKE YMEHUH U HABBIKOB;

v/ OTBeYal CaMOCTOSTEJIbHO 0€3 HAaBOJSIIMX BOIPOCOB y4WTeNs. BO3MOXHBI OfHA - JBE
HETOYHOCTHU
IIPY OCBELIEHUH BTOPOCTENEHHBIX BONPOCOB WJIM B BBIKJIAJKAX, KOTOPHIE YUYEHHUK JIETKO
UCTPaBUII IO
3aMEYaHUI0 YUUTEIIs.

OTBeT OLIEHWBACTCA OMMEMKOU «4», €CI OH YIOBIETBOPSET B OCHOBHOM TPEOOBAaHHMSAM Ha OLIEHKY
«5», HO TIpH 3TOM UMEET OJINH U3 HEAOCTATKOB:

v’ B M3JIOKEHHH JIOMYIICHBI HEOOBIIHE MPOOEIBI, HE UCKA3UBIINE MATEMATHIECKOE COJEPKAHNE
OTBETA;

v JOmMylIeHbl OJWH - JBa HeJAOYeTa MPU OCBEIICHHH OCHOBHOTO COJCpXKaHHs OTBETA,
WCTIPaBJICHHBIC TI0 3aMEUaHHUIO YIUTEIIS;

v/ JomymieHsl ommrOKa Wik 0oliee ABYyX HEMOYETOB MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIMPOCOB
WIH B BBIKJIQJIKAX, JIETKO MCIIPABIICHHBIE 110 3aMEYAHHUIO YIUTEIIS.

Ommemxa «3» CTaBUTCS B CIAEAYIOLUIUX CIyYasiX:

v/ HEMOIIHO MJIM HETIOCIIEI0BATEILHO PACKPBITO COJIEPIKaHNE MaTepHaa, 1Mo MoKa3aHo oomiee
MOHMMAaHKE BOMPOca U NMPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIE TS TAIbHEHIIIEro
YCBOEHHS MPOTPaMMHOTO MaTepuana (onpeneneHHbie «TpedoBaHMsIMHE K MAaTEMaTHIECKOM
MOJITOTOBKE YUaIIUXCs»);

v/ HMEJUCh 3aTPYIHEHUs WK JOMYIIEHB! ONIMOKH B ONPEIEICHUH [TOHSTHIA, HCIIOIb30BAHUH
MaTeMaTHYeCKOM TEpPMUHOJIOTHH, YepTexkaxX, BHIKIIA/IKAaX, UCIIPABICHHbIE MTOCIEe HECKOIbKUX
HaBO/SIIIIAX BOIIPOCOB YUUTEIIS;

v/ yUYEHHK He CIIPABUIICS C MPUMEHEHHEM TEOPUH B HOBOM CHTYAIIMH TIPU BBITOJTHCHHN
MPAKTUIECKOTO
3aJjaHMsl, HO BBITTOJIHUII 33[aHUsl 0053aTEIbHOTO YPOBHS CII0KHOCTHU 1O JAHHOU TeMe;

v/ [IPY 3HAHUM TEOPETUYECKOTO MaTepralia BEIsBIEHA HEA0CTATOUHAs C(HOPMUPOBAHHOCTD
OCHOBHBIX
YMEHUI U HAaBBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIONINX CITydasx:
v/ HE PacKphITO OCHOBHOE COJIEPIKAHNE YIEOHOTO MaTepuala;
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v 00HapyKeHO HE3HAHHE WM HEIIOHMMaHHE YYEHHUKOM OOJbLIEH WM HauboJiee BAKHOM 4acTH
y4eOHOTr0 MaTepuana,;

v jonyiieHbsl OMMOKM B ONPEICICHUM IIOHATHH, IPH MCIOJIL30BAHMUM MaTeMaTHYECKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax WId rpadukax, B BHIKIAJKaX, KOTOPbIEe HE UCIPABIICHBI
MOCJIe HECKOJLKHIX HABOJISAIINX BOIIPOCOB YUHUTEIIS.

Ommemka «1» CTaBUTCS, €CIIH:

v/ yu4eHHMK OOHapy»XHJI MOJIHOE HE3HAHUE M HEIMOHMMAHUE U3y4aeMOro y4eOHOro MaTepHalia Wid

HE CMOT' OTBETUTh HU Ha OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB IO U3Yy4aeMOMY MaTepHainy.

Ol{eHKa nucwnennblxpaéom yuanwiuxca

Ommemxka «5» CTaBUTCS, €CIIN:
v/ paboTa BBINOJIHEHA ITOJHOCTHIO;
v/ B JIOTUYECKHX PACCYKAECHHUAX U 000CHOBAHMH PELIEHUS HET MPOOEIIOB ¥ OLIMOOK; B PEIICHUU
HET MaTeMaTHYECKUX OMMOOK (BO3MOYKHA OJTHA HETOYHOCTb, OITMCKA, HE SBIISIOIIASICS
CJIEICTBHEM HE3HAHMSI WJIM HETIOHUMaHUs Y4eOHOT0 MaTepuraa).

Ommemka «4» CTaBUTCS, €CIIH:

v/ pabora BBHINOJHEHA IOJHOCTBIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (ecin
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);
v jomyiieHa oHa OmMOKa WIM JBa-TPH HEJ0YETa B BBIKIAIAKAX, PUCYHKAX, YEPTEKAX WM
rpadukax (€ciim 3T BUJIbI padOTHI HE SBJISIIUCH CIICIIUAILHBIM 00BEKTOM ITPOBEPKH ).
Ommemxka «3» CTaBUTCS, €CIIN:
v’ jonyiieHsl 0ojiee OAHON OMMOKKM MM Gojiee JABYX-TPEX HEMOYETOB B BBIKJIAAKAX, YEPTEKaAX
WK rpadukax, HO ydaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSIMU TI0 IIPOBEPSIEMOI TEME.
Ommemka «2» CTaBUTCS, €CIIH:
v/ JIONyIIEHBI CYIIECTBEHHbIE OIMUOKH, MOKA3aBIIKME, YTO yJaIlUics HE BIaJceT 00s3aTeIbHBIMU
YMEHUSAMM 10 JaHHOM TEME B IMOJHOMN Mepe.
Ommemxka «1» CTaBUTCS, €CITH:
v/ pabora MoOKa3aja MOJHOE OTCYICTBHE Yy yYamlerocs o0A3aTeNbHBIX 3HAHMNA W YMEHMH IO
MIPOBEPSIEMOI TeMe HIIM 3HAYUTENbHAs 9YacTh paObOThI BHITIOTHEHA HE CAMOCTOSITENBHO.
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