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1. llosicHuTEILHAA 3aNIHCKA

Benymue meseBbie ycranoBku B npeamere «Ieomerpus» 11 Kjace
(ypoBeHb npenogaBaHus: 6a30BbIii)

Onucanue HEeHHOCTHBIX OPHEHTHPOB CO/IEP:KAHNUS Y4eOHOI0 NpeaMeTa

JUis TpPOOYKTHBHOW JEATENIBHOCTH B COBPEMEHHOM MHpE TpeOyeTrcs JOCTaTOYHO MpOYHast
MaTeMaTh4ecKas NoAroToBka. ['eomeTpus — OAuH U3 BaXKHEMIINX KOMIOHEHTOB MAaT€MAaTHYECKOTO
obpazoBanusi. OHa HeoOXoAuMa il MPUOOPETEHHs] KOHKPETHBIX 3HAHUKW O MIPOCTPAHCTBE U
MPAKTUYECKH 3HAYMMbIX YMEHUH, (POPMUPOBAHUS SI3bIKa ONMHUCAHUS 00BEKTOB OKPYKAIOIIET0 MUpA,
pa3BUTHSL POCTPAHCTBEHHOTO BOOOPXEHUS M HUHTYUIMH, MaTeMaTHYECKOW KyJIbTYpbl H
ACTETHYECKOr0 BOCHHMTaHUs oOOydaromuxcs. V3yueHue reomMeTpuu BHOCHUT BKJIaJ B pa3BUTHE
JIOTMYECKOTO MBIIUIEHUS ¥ (POPMUPOBaHHE TOHATHS 10Ka3aTeIbCTBA.

['eomeTpuss — 4acTh MaTeMaTUKH, IEPBOHAYAIBHBIM IPEIMETOM KOTOPOH  SIBISIOTCA
IIPOCTPAaHCTBEHHBIE OTHOLIEHUS U (POpMBI Tel. ['eomMeTpust u3ydyaer NpoCTPaHCTBEHHbIE OTHOIICHUS
1 (DOPMBI, OTBJIEKAACH OT MPOYMX CBOMCTB PEaJbHBIX NMPEIMETOB (IUIOTHOCTH, BEC, IBET U T. 11.). B
MOCJIEAYIOIIEM DPa3BUTHUH INPEIMETOM T€OMETPUU CTAHOBATCSA TAKXKE€ W JAPYIME€ OTHOLUCHUS H
(bopMBI JIEHCTBUTEIBHOCTH, CXOJIHBIE C MPOCTPAHCTBEHHBIMH. B COBpEeMEHHOM OOIIEM CMEBICIE
reoMeTpusi 00beMiIeT JI0Oble OTHOIIEHHS M (OPMBI, KOTOpbIE BO3HMKAIOT NPHU PACCMOTPEHHUHU
OTHOPOJHBIX OOBEKTOB, SBJICHUH, COOBITUH BHE WX KOHKPETHOTO COJAEP)KAHHS M KOTOpbIE
OKa3bIBAIOTCS CXOJHBIMH C OOBIYHBIMM HPOCTPAHCTBEHHBIMH OTHOIICHUSIMH U (OPMAMH.
Hampumep, paccMaTpuBarOT pacCTOSIHMS MEXAY (YyHKUMSMH, OTBIEKAsIChb OT TOrO, KaKOBbI
crielMaibHble CBOMCTBA 3TUX (DYHKIMI U KaKue peasibHble MPOLECChl ATU (PYHKIIUU OMUCHIBAIOT.

MaremaTnueckoe 0Opa3oBaHHE WIPACT BaKHYIO POJIb KaK B NMPAKTHMYECKOW, TaK U B JIyXOBHOH
KM3HM oOmectBa. IIpakTudeckas CcTOpOHa MaTeMaTH4ECKOro O0pa3oBaHMsA CBsA3aHa C
(dbopMHpOBaHHEM CIIOCOOOB JEATEIbHOCTH, JyXOBHAa — C MHTEIJICKTYAJIbHBIM DPa3BUTHEM
yesioBeka, (GOPMUPOBAHUEM XapaKTepa U 00IIeH KyJIbTYpHl.

[IpakTuyeckass MOJE3HOCTh TeOMETpUM OOYCIIOBIEHa TEM, UTO €€ TPEIMETOM SBISIOTCS
(dyHIaMeHTaIbHBIE CTPYKTYPBI PEATLHOTO MHUpPA: MPOCTPAHCTBEHHBIC (OPMBI U KOJIMYCCTBCHHBIC
OTHOWIEHUSI — OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, J0 JOCTATOYHO
CJIOHBIX, HEOOXOTUMBIX JJIsi PAa3BUTHS HAYYHBIX U TEXHOJOTHMUYECKHX HJEH. be3 KOHKpeTHBIX
MaTeMAaTHYEeCKUX 3HAHUW 3aTPy/HEHO IOHMMAaHWE NPHUHIMIIOB YCTPOMCTBA M HCIOJIb30BAHUSA
COBPEMEHHOW TEXHUKH, BOCHPUATHE W  HWHTEPIpETalHs Pa3sHOOOpa3HOH  COILMATBHOMH,
HSKOHOMUYECKOM, monutudyeckoil wuHbopmanmu, Manod(hpdeKTHBHA TMOBCEIHEBHAs MpaKTUYECKas
JEeATENbHOCTh. KaKI0OMy 4eJIOBEKY B CBOEH KU3HU MPUXOAUTCS BBINOJHITH TOCTATOYHO CJIOKHBIE
pacyeThl, HAXOIUTh B CIIPABOYHHUKAX HYXHbIE (DOPMYIIBI U IPUMEHSTH UX, BIAJETh MPAKTHUECKIUMHU
MpUEMaMU T€OMETPUUYECKUX U3MEPEHUN U MOCTPOCHHM, YUTATh HHPOPMAIIHIO, MPE/ICTABICHHYIO B
BUIYy TaOnull, Auarpamm, rpaukoB, MOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4alHBIX COOBITHH,
COCTABJISTh HECIIOXKHBIE allTOPUTMEI U Jp. be3 6a30Boi MareMaTHUeCKO MOATOTOBKH HEBO3MOKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM. B 1iKole MareMaTHKa CIYXUT OIOPHBIM
MPEIMETOM I U3YUYEHUS CMEXKHBIX THUCIUIUINH.

B mocne mkoiapHOW KM3HU peanbHOW HEOOXOIMMOCTHIO B HAIM JHU SIBIISIETCS HEMPEPHIBHOE
oOpa3oBaHue, 4yTO TpeOyeT MOJTHOILIEHHOW 0a30BOi 00IIe00pa30BaTEIbHON MOATOTOBKHU, B TOM
qpclie U MaTeMaThdecKoH. 11 HakoHell, Bce OOJbIIE CIEIUaJIbHOCTEH, Ile HEOOXOOUM BEICOKUN
YPOBEHb



00pa3oBaHus, CBS3aHO C HEMOCPEICTBEHHBIM NPUMEHEHHEM TI'eOMETpHH (PKOHOMHKa, Ou3Hec,
¢uHaHCH, (QU3UKA, XUMHUS, TEXHUKA, WHPOPMATHUKA, OHOJOTHSA, TCHUXOJOrHs M Jp.). Takum
o0pa3oM, paciupsieTcsi Kpyr IIKOJBHHMKOB, Ui KOTOPBIX T'€OMETpUS CTAHOBUTCS 3HAYMMBIM
IPEIMETOM.

Ileaun o0ydyenus ¢ yueroM cieiuuku y4eOHOro npeamera:

@OpMHpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 MaTCMAaTUKC KaK YHHUBCPCAJIbHOM A3BIKC HayKH, CPCACTBEC
MOJCINPOBAHUSA SIBIICHUI U mponeccos, 00 naciax U1 METoJax MaTCMaTUuKU,

pa3BUTHE JIOTMYECKOI'O MBIIUIEHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJrOPUTMUYECKOM
KyJbTYpPbl, KpHTUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOJUMOM JUI 00YUYEeHHsI B BBICLIEH IIKOJIE 110
COOTBETCTBYIOIIEH CIEIMATBbHOCTH, B OyayIei npodeccnoHanbHOM nesITeTbHOCTH;

OBJIAJICHHE MAaTEMaTUYECKUMH 3HAHUSMU M YMEHHUSMH, HEOOXOJUMBIMU B IOBCEIHEBHOU
KHU3HU, NI U3YYCHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX IUCIHUIUIMH Ha 0a30BOM ypOBHE, IS
MOJTy4eHus1 00pa3oBaHus B 00JIaCTAX, HE TPEOYIONINX YIIIyOJICHHOW MaTeMaTUYECKON OATOTOBKH;

BOCIIMTAaHUC CPCACTBAMH MATCMATHKU KYJIBTYPhI JIMYHOCTHU: OTHOIICHHA K MATCMATHUKE KaK
qacTu O6IJ.IC‘-ICHOB€LIGCKOI71 KYJbTYPbI: 3HAKOMCTBO C PICTOpPICIZ Pa3BUTHUA MATCMATHUKH, 3BOJIIOLII/ICI>'I
MaTEMaTH4YCCKHUX I/I}I@f/i, IOHUMAaHHA 3HAYMMOCTH MAaTCMAaTHUKH IJIA O6HI€CTB€HHOFO mporpecca.

Konkperuzauus mesieit 00yyeHnusi MAaTeMaTUKH

HpCHOI[aBaHI/Ie BeJETCA HA 06meo6pa30BaTean0M YPOBHE, C HOCJIbIO ITOBBIMICHUA IMPCIAMETHBIX U
MCTAINIPCAMCETHBIX PE3YyJIbTATOB.

Hactosimas pabGodass mnporpamMma Y4HMTBIBA€T OCOOEHHOCTHM Kijlacca, B KOTOpoM Oyner
OCYILECTBIIATHCS YueOHbIN nporecc: B 11 kinacce o0yyaroTcs JeTH, Y KOTOPBIX Pa3InYHbIN YPOBEHb
MIPEeIMETHOM U MCUXOJIOTUYECKON MOJArOTOBKHU. Yyamuecs OyAyT OCBauBaTh MaTepHall Kaxablil Ha
CBOEM YPOBHE M B CBOEM TEMIIE Ha OCHOBAHMHU pa3pabOTaHHOTO MOJ PYKOBOJICTBOM YUHTEIsS
00pa30BaTeIbHOTO MapuIpyTa.

3agaum o0yuyeHus 1O MpeaAMeTy
BBEJICHHE TEPMUHOJIOTMU U OTPAOOTKa YMEHHS €€ IPAMOTHOT'O MCIIOJIb30BaHHUS;

pa3BUTHE HABBIKOB U300paKeHHsI MPOCTPAHCTBEHHBIX (PUTYP U MPOCTEHIINX T€OMETPHUUECKUX
KOH(Uryparuii;

COBEpLICHCTBOBAHNE HABBIKOB MPUMEHEHHSI CBOMCTB F€OMETPUUECKUX (PUTYP KaK OMOPHI PU
pelIeHun 3a/1ay;

(dhopMUpOBaHHE YMEHHSI pEIIaTh 3a/1a4¥l Ha BEIYMCICHHE TEOMETPHUECKUX BEIINUHH;
COBEPLICHCTBOBAHNE HABBIKOB PEIICHUE 33]1a4 Ha JOKa3aTeJIbCTBO;
paciMpeHue 3HaHUH ydaluxcs 0 reOMeTpUiYeckuX (hurypax B MpoCTPaHCTBE.

CaMOCTOSITEJIbHOM paboThl C HMCTOYHMKaMH HH(pOpMmanuu, 0000IIEeHHS W CHUCTeMaTHU3allH
MOJTy9eHHOUW MH(OpMAIMH, UHTETPUPOBAHUS €€ B IMIHBIH OIIBIT;

MPOBEICHUS J0KA3aTeIbHBIX PACCYKICHHUH, JTOIMYSCKOr0 OOOCHOBAaHUS BBIBOJOB, Pa3IMYCHUS
JOKa3aHHBIX W  HEJAOKA3aHHBIX  YTBEPXKICHHWH, apryMCHTUPOBAHHBIX H  SMOIMOHAILHO
yOCIUTEIBHBIX CYXKICHUM;



* CAMOCTOSITCILHOM M KOJIJICKTUBHOU ACATCIIbHOCTHU, BKIIFOYCHUS CBOUX PC3YJIbTATOB B PC3YJIbTAaThI
pa6OTH rpynarbl, COOTHCCCHUC CBOCTO MHCHUA C MHCHUCM MOPYIrux YydYaCTHUKOB y‘-I€6HOFO
KOJUIEKTHBA 1 MHCHHUEM aBTOPUTCTHBIX KCTOYHUKOB.

O0masi xapakTepucTHKA Y4eOHOr0 npeamMera

MareMaTika — TyMaHUTapHbIH (OOIIEKYIbTYpHBIH) MpPEIMET, KOTOPbIM MO3BOJSET CYyOBEKTY
MIPaBWJIBHO OPUEHTUPOBATHCS B OKPY’KAIOLIEH NEHCTBUTEIBHOCTH U «YM B HOPSAOK MPUBOJIUTY.
MatemaTka — Hayka O MaTeMaTH4eCKMX MOoAeiAX. Moaenu ONUCBHIBalOTCS B MaTE€MaTHKE

CHEU(pUUIECKUM S3bIKOM (TEpMUHBI, 0003HAUYEHUS, CUMBOJIBI, TpaduKy, rpadbl, alrOPUTMbI U T.
1.). 3HAUUT, HAAO H3y4yaTb MATEeMAaTHYECKUH S3bIK, YTOOBI MBI MOIJM paboTaTh C JIOOBIMHU
MaTeMaTH4YeCKUMH MojelsiMUu. OCHOBHOE Ha3HAY€HHE MAaTEMaTHYECKOT0 SI3bIKa — CIIOCOOCTBOBATH
OpraHu3alluy JIeATENFHOCTH (TOrJja KaKk OCHOBHOE Ha3Hau€HUE OOBIACHHOrO f3bIKA — CIYXHTb
CPEJICTBOM OOILIEHUs), a ATO B Hallle BpeMsl OYE€Hb Ba)KHO JJI KyJbTYpHOro uejoBeka. [loaTomy B
JAHHOM Kypce€ MaTeMaTU4eCKUH S3bIK M MaTeMaTH4YecKas MOJAEIb — KIIOYEBBIE CJIOBA B
ITIOCTENIEHHOM pa3BEPTHIBAHUM Kypca, €ro MACHHbIA cTepKeHb. [Ipn HaIWYuM HIEMHOTO CTEpPXKHS
MaTeMaTuKa MPEeCTaeT Mepesl yUaluluMUcs He Kak Habop pa3po3HEHHBIX (DaKTOB, KOTOPBIE YUUTENb
M3JIaraeT TOJbKO IIOTOMY, YTO OHM €CTh B IIPOIPaMMeE, a KaK ILIeJIbHAs PA3BUBAIOIIASACSI U B TO XK€
BpeMsl pa3BUBAIOIIAs AUCLHUILUIMHA OOIIEKYIBTYPHOTO XapakTepa. B Haie Bpems BiajeHue X0Ts Obl
a3aMHU MaTeMaTUYECKOI0 sI3bIKa — HEMPEMEHHBIN aTpUOYT KyJIbTypHOI'O YEJIOBEKA.

I'ymaHMTapHBI NOTEHIMAd LIKOJIBHOIO Kypca aireOpbl, BO-IEPBBIX, B TOM, YTO BIIAJICHHUE
MAaT€MAaTHYECKUM SA3BIKOM U MAaTEMaTHYECKUM MOJEIMPOBAHUEM II03BOJIUT Y4YaIlleMyCs JIydYlle
OpPHEHTUPOBATbCA B MNpPUpOAE M OOIIEeCTBE; BO-BTOPBIX, B TOM, YTO MaTeMaTHKa IO CBOEH
BHYTPEHHEH IPHPOJE MMEET OOoratbie BO3MOXKHOCTH JUIS BOCIIMTAHHS MBIIUICHHUS M XapakTepa
y4YalllUXCs; B-TPETbUX, B pealu3alid B IIpOLECcCE IMpernofaBaHUs HIEH pPa3BUBAIOLIEIO H
MpoOJIEMHOr0 O0O0yYeHMsI; B-4E€TBEPTBHIX, B TOM, YTO YPOKM MaTeMaTHKU (IpU MpaBUIbHOU
IIOCTAHOBKE) CIIOCOOCTBYIOT Pa3BUTHUIO peyd 00y4yaeMOro B HE MEHbILIEH CTENEeHH, YeM YPOKH
PYCCKOTO s3bIKa M JINTEPATYPHI.

[Ipu m3ydyeHun Kypca MaTeMaTUKU Ha 0a30BOM YpOBHE MPOJOJIKAIOTCS U IMOIy4aroT pa3BUTHE
coJepKartesbHble JTUHUU: «Anredpa», «DyHKUUN», «YpaBHEHUs U HEepaBeHCTBay, «I'eomerpus»,
«2ONeMeHTbl KOMOMHATOPHKHU, TEOPUU BEPOSITHOCTEH, CTATUCTUKH U JIOTHKW», BBOAUTCS JUHUS
«Hauana MaTeMaTH4eCKOIro aHaJIN3ay.

OO0mas xapakrepucTuKa y4eOHOro npouecca.

Jis peamuzanuu PabGodeld mporpaMMbl MCTIOJIB3YeTCS y4eOHO — METOAMYECKHHA KOMIUICKT,
BKJIIOYAIOIINI:

1. T'eomerpus, 10-11: yuebHuk mis 00111e00pa30BaTENbHBIX YUPEKICHHUNA: 0a30BbIi U MPOPUILHBIN
yposa#/ JI. C. AtanacsH, B. @. byry3os, C. b. Kagomies u ap. — M.: [Ipoceemenue, 2012r.

2. 3uB b. I'. lupaktuueckue martepuansl 1mo reomerpuu mis 11 kmacca/ b. I'. 3uB — M.:
[Ipocsemienue, 2012r.

®opmbl OpraHu3auy padoThl — KJIACCHO-YpPOUYHasi CUCTEMA.

OcHOBHBIE METOIbI, IPUEMBI U (POpPMBI 00yUEeHUS — AESITENbHOCTHBIN noaxoa, npuMmenenne UKT,
rpymnmnoBas popma paboTHI.

[Ipeobmanatomieit (GopMol TEKyIIEro KOHTPOJS BBICTYIAET MUCHMEHHBIA (CaMOCTOSTEIbHBIE U
KOHTPOJIbHBIE PaOOTHI, 3a4€ThI) M YCTHBIN onpoc (cobeceoBaHue).



MeTtoabl KOHTpOJIS: YCTHBIA, MUCbMEHHBI M MPAKTUYECKUH KOHTPOJb, JUIAKTUYECKHE TECTHI,
HaOMIo/IeHHe, METonAbl TIpaduyeckoro, 1abOpaTOpHOrO M IMPOrPaMMHUPOBAHHOTO KOHTPOJIS,
I10JIb30BAHNE KHUTOM, IPOOJIEMHbIE CUTYALHH.

Me)KHpeI[MeTHBIe H MCIKKYPCOBBIC CBA3U:

Bce ocHOBHBIE LieneBble YCTAaHOBKU IPENOJIaBaHUsl B CpeaHell o0meo0pa3oBaTeNbHON MIKOJE B
MIOJIHOM Mepe MOXXHO PEIIUTh TOJBKO TOTJa, KOTJa Peaju3yloTCsl MEXIpPEAMETHbIE CBSA3H. Tak,
OJIHOM W3 OCHOBHBIX LE€JIEH MpENoJaBaHUs T€OMETPUU B CPEOHEH IIKOJE SBISAETCS pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPa)K€HHS U JIOTMYECKOIO MBIIUIEHUS Yy4YallUXcs, YTO 3a4acTylo B
JanbHeHIeM HeoOX0UMO IS IPAKTHYECKON JeSITETbHOCTH YeIOBEKa 0 MHOTUM HalpaBJICHUSIM:
apXUTEKTypa, TEXHUKA, CTPOUTEILCTBO U TakK AaJiee.

B ncuxonorn4eckux UCCiaeI0BaHUAX SKCIIEPUMEHTAIBHO MTOATBEPKICHO, YTO MEXKAY CKIIOHHOCTBIO
yUYaluxcss K COOTBETCTBYIOIIMM MPO(ECCHsIM U YPOBHEM pa3BUTHS Y HUX IMPOCTPAHCTBEHHBIX
IIPEICTABICHUI HMEET MECTO CTATUCTUYECKHU TOCTOBEPHAS CBSI3b.

IIpocTpaHCTBEHHBIE NPEACTABICHUS HEOOXOAMMBI y4YaIllUMCS JJIsl  BOCHPUATHS — y4eOHOro
MaTepuala Kypca reOMEeTpUH U JIJIsl YCIIEIIHOT0 00yUeHuUsl Kypcy YepUeHus.

Conepxanue y4eOHOH HpOrpaMMbl TO3BOJISICT PEain30BaTh MEKIPEIAMETHBIC CBA3M HA YpPOBHE
¢mnocopckux 0600meHnit. Itu 00001eHnsT TpeOYIOT B OCHOBHOM IEPCIEKTUBHBIX CBS3EH C
KypCOM OOIIECTBOBEICHUS.

CBsi3b TeOMETpUH C YepueHUueM, PU3UKOil, OCHOBaMH MHPOPMATHUKU U BBIYUCIUTEIHLHONW TEXHUKHU
Pa3BHBAIOT Y Y4YaIIUXCS MOJUTEXHUYECKHE 3HAHUS U YMEHHS, HEOOXOIUMBIC ISl COBPEMEHHOM
KOHCTPYKTOPCKON U TEXHUYECKOU A TEIIbHOCTH.

O0ocHoBanne Bpi0oopa YMK

BeiObop naHHOM mnporpaMMbl MOTHBHPOBAH TE€M, 4YTO OHa pa3paboTaHa B COOTBETCTBUU C
TpeOoBaHUAMHU (pelepatbHOTO KOMIIOHEHTa T'OCYNapCTBEHHOTO CTaHAapTa cpeaHero (TOJHOTO)
obmiero oOpa3oBaHusl MO MareMaTHKe (0a30BbI ypoBeHb 0O0ydeHus), obOecreueHa ydeOHO-
METOANYECKUM KOMIUIEKTOM 1o reometpun s 10-11 kmaccos (aBtopsr JI.C. Atanacss u ap. (M.:
[Ipoceemenue), pekoMeHaoBaHa MuHUCTEpCTBOM 0OpaszoBanusi PO nmns obmieoOpa3zoBaTeIbHBIX
KJIACCOB.

B mporpamme omnpeneneHa mocien0BaTeIbHOCTh M3YUYCHHUsl MaTepuana B paMKax CTaHAapTa s
CTapIiell IIKOJbI U MyTH (OPMHUPOBAHUS 3HAHWN M YMEHHMH, HEOOXOIUMBIX JUIS MPUMEHEHHS B
MIPAKTUYECKON NeATENbHOCTH, U3yUSHHsI CMEKHBIX AUCLUIUINH, IPOAOIKEHU 00pa30BaHusl, a TakK
K€ PA3BUTHS y4allUXCA.

OCYHICCTBJ'IGHI/IG IMOCTaBJICHHEIX IICICH obecrieunBaeTCs CICOYyIOIInUM.

B yueOHHMKax peanu3yeTcs JAeITeIbHOCTHBIA TIOJXOJ K OpraHu3anuyd y4eOHOH padoThI, dYTO
Mo3BOJIIET (DOPMHUPOBATH Y YYAIIUXCSI YMEHHE OCO3HAaBaTh Y4YEOHYIO 3ajauy, IIAHUPOBATH CBOU
JNEHCTBHUS, OCO3HAHHO WX BBIMOJIHATH, OCYIIECTBIATH CAMOKOHTPOJb (MTOTOBBIM M IOIIArOBBIN),
MIPOBOANTH CaMOOIICHKY.
OcymecTBisieTcs mejieHanpaBieHHoe (POPMHUPOBAHKE MPUEMOB YMCTBEHHOM JIeITEIbHOCTH (aHATU3
U CHUHTE3, CpaBHEHHE, Kiaccudukamnus, anamorus, o0000IeHUE), O0Oy4YeHHE YCTAaHOBICHHUIO
MIPUYHNHHO-CJICICTBEHHBIX CBS3CH, IMOCTPOCHHUIO PACCYKIACHHM, (PUKCAIIMA BBIBOJIOB B Pa3IMYHOM
dopme: CJIOBECHOH, CXEMaTHYHOM, MOJICTTLHOM.
Hapsiny ¢ pa3BuTHeM IMPOCTPAHCTBEHHOTO BOOOpaXKeHHMsI, JOoruueckoro MeinuieHus, Y MK co3maer
YCIIOBUSL JUIsl COBEPIICHCTBOBAHUS YMOIIMOHAIBHON CQephl ydamerocs, i pPaclIUpeHUs ero



OIbITa 00pasHoro BOCIIPUATHS MHpa, ISt pa3BUTHS 0OPa3HOTO MBIIIITCHUS.

OOecrieunBaeTcsi 00yUYCHHE BCEM BUIAM PEUCBOW JCATEIBHOCTH, B TOM YHUCIIE Pa3IHUYHBIM
BUJIaM YTCHUS, IOUCKY, TMOJYYCHHIO, MepepaboTKe U HCIOJIb30BaHUIO HHpOpMaIuH, €&
MMOHMMAHHIO U MPEJICTABIICHUIO B PA3IMIHON (hOpMe: CIOBECHOM, N300pa3UTEILHOM.

MeToau4ecKkuM amnmaparoM Y4YeOHUKOB CO3[aHbl YCIOBHS JJII OPraHU3AIMH TPOJTYKTHBHOTO
OOUIeHUsI, COTPYAHUYECTBA YYAIIUXCS C YYHUTEIeM M JIpyr C JApyrom, s (GopMHpOBaHHUS B
11eJI0M KOMMYHHKATHBHBIX YMEHUU: CIyIIaTh U CTapaThCs MOHUMATh COOECETHHUKA; CTPOUTHh CBOU
BBICKA3bIBaHUS C YYETOM 3a/1ay, YCIOBUM W MPUHATHIX MPaBUIJI OOIIEHUS; UCIIOJIb30BaTh PeUb KaK
CPEICTBO OpPTraHU3aIMH COBMECTHOM NEATEIBHOCTH, KaK CIIOCO0 3ampoca, MOJIYYCHUSI U Tepeaadn
nH(popMalny; co3aBaTh HEOOJBIION MOHOJIOT, Y4aCTBOBATh B JUANOre, B KOJUIGKTUBHOU Oecene,
MMOHUMATh BO3MOKHOCTh PA3JIMYHBIX TOYEK 3PEHUS HA OJMH U TOT K€ BOIPOC, OCO3HABATH U
apryMeHTHpPOBAaTh CBOE MHEHHE.

MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe

CornacHo ¢enepanpHoMy 0Oa3uCHOMY Yy4eOHOMY TIUIaHY JUIsi OOpa30BaTENbHBIX YUPEKIECHUN
Poccuiickoit ®deneparu Ha W3y4YeHHWE MATEMATHKH HA CTYINEHU CpeAHEro (IOJHOTO) OOIIero
oOpa3oBaHus Ha 0a30BOM ypoBHE B 11 kmacce OTBOAUTCS S5 9 B HEZEIIO.

W3 mKoiapHOro KOMIOHEHTA J0OaBJIEHO 2 yaca
N3 Hux Ha reomeTpuro — 3 yaca B Henemo wim 102 gaca B ro.

JIis M3ydeHusl Kypca pEeKOMEHAYETCS KJIACCHO-YpOUYHAash CHUCTEMa C WCIOJIb30BAaHHUEM Pa3IIMIHBIX
TEXHONOTHH, (opMm, MeTomOoB oOyueHusi. Pabouas mporpamma MpemycMaTpUBaeT BBIOJHCHUE
MPAKTUYECKON YacTH Kypca: 5 KOHTPOJIbHBIX pabOT, CAaMOCTOSITEIIbHBIC U MPOBEPOYHBIC PaOOTHI, B
TOM YHCJIE€ TECTOBEIE, 3 3a4eTa.

Cpoxk peanuzanuu padboueit yueOHo# nporpamMmmbl — 2023-2023 yueOHBII To1.

Pe3ysabTaThl 0CBOCHUS Y4eOHOI0 peaMeTa
JIMYHOCTHBIE:

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO M CaMO00pa30BaHUIO Ha MPOTSXKEHUH BCel
KU3HU; CO3HATEIBHOE OTHOIICHHE K HENPEepPhIBHOMY OOpPa30BAHHUIO KaK YCJIOBUIO YCIEHTHOU
npo¢eCcCHOHATBHON U 00IIECTBEHHON EATEeTLHOCTH;

c(OpPMHPOBAHHOCTh OCHOB CaMOPa3BUTHS M CAMOBOCIIUTaHHS Ha OCHOBE OOIEUETOBEYECKHX
HPABCTBEHHBIX I[IEHHOCTEH M WAEaNOB POCCUICKOTO TPa)KIaHCKOro OOIIECTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKON U OTBETCTBEHHOM JIEATEIHHOCTH (00pa30BaTEIbHOM,
MIPOEKTHO-KUCCIE0BATEIBCKOM, KOMMYHUKATUBHOMU U JIp.);

c(hOpMHUPOBAHHOCTh HABBIKOB MPOAYKTUBHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH, JETHMU
CTapuiero ¥ MIIAQJIIEro BO3pacTa, B3POCIBIMU B 00pa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO-HUCCIIeIOBATENBbCKOM, yueOHO-MHHOBALIMOHHOM U IPYTHX BUIAX JESTEILHOCTH;

c(OpPMHUPOBAHHOCTh OCHOB 3CTETUYECKOr0 00pa30BaHUs, BKJIIOYAs 3CTETUKY HAy4YHOTO U
TEXHUUYECKOI0 TBOPUECTBA;

OCO3HaHHBIM BBIOOp Oyaymiei mpodeccud Ha OCHOBE IMOHUMAaHUS €€ LEHHOCTHOTO
COJIep>KaHUs U BO3MOKHOCTEN peann3aluy COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

OCO3HAHUE BIIMSHUS COLMAIBHO-DKOHOMHYECKUX MPOLECCOB HAa COCTOSHUE NPHUPOAHOU
Cpelibl;

MeTtanpeamMeTHbie:

YMCHUC CaMOCTOATCIIbHO ONPCACIIATh LICIIN U COCTABJIATE IIJIaHbI, OCO3HABAA TPUOPUTCTHLIC U
BTOPOCTCIICHHBIC 3aJaud; CaMOCTOATCIBbHO OCYLICCTBIIATH, KOHTPOJIMPOBATH W KOPPCKTHUPOBATH
yqe6HyI0, BHCYPOUHYIO HW  BHCHIKOJBHYK  ACATCIIBHOCTL C y‘-IéTOM npeaABapUTCIILHOTO



IUIAHUPOBAHUA; UCITIOJB30BATh PA3JIMYHBIC PECYPCHI AJISI JOCTHUIKCHHA ueneﬁ; BLIGI/IpaTB YCIICIIHBIC
CTPAaTCru B TPYAHBIX CUTYallUAX;

YMEHHE TPOAYKTHBHO OOIIATHCS W B3aWMOJCHWCTBOBATH C KOJUIETaMH IO COBMECTHOM
JESITeTbHOCTH, YYUTHIBATh MO3UIMH APYroro (COBMECTHOE IIEJIeT0NIaraHue U ITAaHUPOBaHHE OOIITHX
crioco00B paboOThl HA OCHOBE MPOTHO3WPOBAHUS, KOHTPOIb W KOPPEKIHUS XOAa M PE3yJIbTaTOB
COBMECTHOM JCSITEIBHOCTH), 3P (HEKTUBHO pa3peiiaTb KOH(PIUKTHI,

BJaJICHUE HaBbIKAMM I103HABAaTEJIbHOH, Yy4eOHO-UCCIENOBAaTEIbCKOW U  MPOEKTHOM
NeSITENIbHOCTH, HaBbIKAMU pa3pellieHus MpodieM; clnocoOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1ay, IPUMEHECHUIO Pa3JIMYHbIX METOAOB IIO3HAHUS IS
M3Y4YEHUs Pa3JINYHBIX CTOPOH OKPYXKAIOIIEH NEHCTBUTEIBHOCTH;

TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIbHOWM ¥ OTBETCTBEHHOM HMH(OPMAIIMOHHOMN
NeSITEIbHOCTH, BKJIIOYAash yYMEHHE OPHEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGOpMAINH,
KPUTHYECKH OILIEHUBATh M HWHTEPIPETHUPOBATh HHGOPMAIMIO, TOIYyYaeMYI0 U3 Pa3IMYHBIX
UCTOYHUKOB;

BJIaJICHUE HABBIKAMH TIO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUHN U
MBICJIMTEIIbHBIX IMPOLECCOB, UX PE3YJbTATOB M OCHOBAHWM, I'PAHULl CBOEIO 3HAHWS U HE3HAHUS,
HOBBIX TTO3HABATEIBHBIX 33/1a4 U CPEJICTB UX TOCTHKCHUS.

[IpenmeTHsIe:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKE KaK 4YaCTU MUPOBOM KYJIbTYPBl U O MECTE
MaTeMaTHKd B COBPEMEHHOW LMBWIM3AIMHU, O CIHOCOOAX OINHUCAHUS HAa MAaTEMaTUYECKOM S3BIKE
SIBJICHUN PEealbHOTO MUPA;

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKUX IIOHATHUSIX KaK O BaKHEHMIIIHUX
MAaTEMAaTHYCCKUX MOJCIIAX, MO3BOIAIOMIUX OIMMCBIBATL W M3Yy4YaThb PAa3HBIC IMPOLECCCHI U ABJICHUA,
IMOHUMAaHU BO3MOXKXHOCTH aKCUOMATHYCCKOI'O IMTOCTPOCHUA MATCMATHUICCKUX TeopHﬁ;

BJIaAICHUC MCTOJdaMHU JOKA3aTCJIbCTB W AJTOPUTMOB PCHICHUSA; YMCHHUC HX IPUMCHATH,
IMPOBOAWTH AOKA3aTCIIBHBIC PACCYXKACHUA B XOA€ PCIICHUSA 3ada4,

BJIQJICHUE CTaHAAPTHBIMU NPHUEMAMHU pELICHUS PAlUOHAIBHBIX W HUPPALMOHAIBHBIX,
II0OKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHH U HEPABEHCTB, HX CHCTEM,
HCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JJIS MMOUCKA IIyTH PEIICHUS U
WUTIOCTPALMK PEIICHNs YPaBHEHUH U HEPABEHCTB;

c(OPMHUPOBAHHOCTh TIPEJCTABICHUH OO0 OCHOBHBIX TOHATHSAX, WJASAX H METOAax
MaTEMaTHUYECKOI0 aHAJIN3a;

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O MPOIECCaX U SBICHUSIX, UMEIOIUX BEPOSITHOCTHBIN
XapakTep, O CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUpPE, 00 OCHOBHBIX MOHSATHUAX
3J€MEHTAapHOM TEOPHUH BEPOSTHOCTEH; YMEHHIN HAXOAUTh U OLEHUBATH BEPOSTHOCTH HACTYILICHUS
COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CHUTYalUSX U OCHOBHBIE XapaKTEPUCTHKU CIy4alHBIX
BEJIMYUH;

BJIQJICHUE HABBIKAMHM HCIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IpPU PEHICHUU
3a1ad4;

C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ (6] HCO6X0)II/IMOCTI/I J0Ka3aTCJIbCTB IIPU 000CHOBaHHH
MaTE€MaTHU4YCCKHUX YTBep)KIlCHI/Iﬁ " pOJIM AKCMOMATUKHU B IPOBCACHHUU ACAYKTHUBHBIX paCCY)KHeHHﬁ;



c(OPMHPOBAHHOCTh MOHATUHHOIO amnmapara MO OCHOBHBIM pa3zjellaM Kypca MaTeMaTHKH;
3HaHUI OCHOBHBIX T€OpeM, (OPMYJI U YMEHHUS UX MPHUMEHSTh, YMEHHs JOKa3bIBaTh TEOPEMBI U
HaXOJIUTh HECTaHIapPTHBIE CIIOCOOBI PELIEHUS 3a/1aY;

c(OPMHPOBAHHOCTb YMEHHUS MOJIEIUPOBATh pPeajlbHbIe CUTYallUH, UCCIIEI0BATh TOCTPOCHHbIE
MOJIEJIM, UHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

c(hOpMHUPOBAHHOCTH TPEICTABIICHUH 00 OCHOBHBIX MOHATHIX MaTEMAaTHYECKOTO aHAIH3a M HX
CBOMCTBAaX, BIIAJICHUE YMEHHEM XapaKTepu30BaTh TOBeIeHHWE (YHKIMI, HCHIOIb30BaHUE
MOJYYEHHBIX 3HAHHUM I ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEN;

BIQJICHUE YMEHUSMHU COCTABJICHUS BEPOATHOCTHBIX MOJENEH IO YCIOBUIO 3aladud U
BBIYUCIICHUS] BEPOSITHOCTH HACTYIUIEHUS] COOBITHI, B TOM 4HCIE C TNpUMEHEHHEeM (opmyi
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUM BEPOSTHOCTEH; MCCIEOBAHUS CIIy4allHBIX BEJIUYUH
10 UX pacIpeeICHHUIO.

3. Conep:kanue yueOHOI0 npeamera
1. TloBTopenue (4 yaca)
2. Meroxa koopauHaT B pocTpaHcTBe. JIpmkenus (15 yacoB)

KoopauHaTel TOYKM M KOOpAWHATHI BeKTOopa. CKalsipHOE MPOM3BEICHHE BEKTOPOB. Y paBHEHHE
miockocTu. [IBrmxenus. [IpeobpasoBanue momoous.

OcHoBHas 11es1b — c¢(HOPMHUPOBATh YMEHUE YHAIUXCS TPUMEHSATh BEKTOPHO-KOOPIUHATHBIN METO]T
K PELICHUIO 3a/1a4 Ha BBIYKMCIICHUE YIJIOB MEXAY MPSAMBIMU U IUIOCKOCTSAMU U PACCTOSHUM MEXKIY
JIBYMS TOUKaMH, OT TOYKH J0 IJIOCKOCTH.

JlaHHBIN pa3zien sBiIsieTCS HEeMOCPEACTBEHHBIM MPOJIOJDKEHNEM MpeablIyiero. BBoAUTCs noHsATHE
MPSIMOYTOJIBHOM CHUCTEMBI KOOPAUHAT B MPOCTPAHCTBE, AAIOTCS ONPENEICHHU KOOPAUHAT TOUYKH U
KOOpJMHAT BEKTOpPa, pacCMaTpUBAIOTCS MPOCTEHIINe 3a/1ayil B KOOpAUHATaX. 3aTeM BBOJUTCS CKa-
JISIPHOE TPOU3BENIEHUE BEKTOPOB, KPAaTKO IEPEUYUCIAIOTCS ero cBoiicTBa (0e3 J10Ka3aTenbCTBa,
MIOCKOJIBKY COOTBETCTBYIOIIME J[0Ka3aTelbCTBA ObUIM B Kypce IUIAHUMETPUH) M BBIBOJSATCS
(bopMyJIBl [l BBIYMCIICHUS YTIIOB MEXIY JBYMS MPSAMBIMH, MEXIy MPSAMON M IJIOCKOCThIO. [laH
TaKXKe BBIBOJ] YPABHEHUS INIOCKOCTH U (OPMYJIbI PACCTOSHUS OT TOUKHU A0 MIIOCKOCTH.

B koHue paznena u3yyaroTcsl JBHKEHUS B IPOCTPAHCTBE: IEHTpalibHas CUMMETpHs, OceBas
CHUMMETpHS, 3epKanbHas cummerpusi. Kpome Toro, paccMoTpeHo npeobpa3oBaHHe MO100Us.

3. Muororpannuk# (14 yacoB)
4 Iunmunnp, konyc, map (17 yacos)

[Mousitre mumuaapa. [lomaas moBepXHOCTH IIHHApa. [ToHsTHE KOHYyca. [Lomanas moBEpXHOCTH
KoHyca. YceueHHbll koHyc. Chepa u map. YpaBHenue chepsl. Bzanmaoe pacmnonoxeHnue chepsl u
wiockoctu. KacatenpHas miockocts k chepe. [Tnomans chepsbl.

OcHOBHasi 1edb — JaTh Y4YallUMCSA CHCTEMAaTHUeCKHe CBEIACHHs 00 OCHOBHBIX Telax W
MOBEPXHOCTAX BpAILLEHUS — IWINHAPE, KOHyCe, cdepe, 1ape.

W3ydenune Kpyribix Ten (QUIMHIApA, KOHYyca, IIapa) U UX MOBEPXHOCTEH 3aBepIacT 3HaKOMCTBO
yUalluxcst ¢ OCHOBHBIMU MPOCTPAHCTBEHHBIMU (UTypaMu. BBOASATCS MOHATHS HMWIMHAPUYECKON H
KOHMYECKOW TOBEPXHOCTEH, LWJIMHIPA, KOHYCa, YCEUYEHHOro KoHyca. C MOMOILIBIO pPa3BEPTOK
OTIPENIeNIAIOTCS TJIOUIa I UX OOKOBBIX IOBEPXHOCTEH, BBIBOJSATCS COOTBETCTBYIOIINE (DOPMYIIBL



3aTeM JalTcs ONpeleNeHus cepbl U 11apa, BBIBOIUTCS YpaBHEHUE cepbl U C €ro MOMOUIbIO
UCCIIETYeTCsl BOIPOC O B3aUMHOM pacloyIokeHHu cdepsl U miaockocTH. Ilmomans chepsr
onpelendercss Kak Ipeles IOCIeOBAaTeIbHOCTH  IUIOINAZe ONUCAHHBIX OKOJIO  C(epbl
MHOTOT'PAaHHUKOB TP CTPEMJIEHMHM K HYJIO HaumOOJbIIEro pasMepa Kaxaod rpaHu. B 3amauax
paccMaTpUBAIOTCSl pa3iM4yHble KOMOMHAIMM KPYIJIBIX T€l M MHOTOTPAHHUKOB, B YacCTHOCTHU
OIMMMCAHHBIC U BIIMCAHHBIC MIPU3MBI U ITUPAMU/IBI.

4. OO6bemsl Ten (22 gaca)

O6beM mnpsMoyrosibHOro mnapauienenunena. OObembl NpsAMON MpU3Mbl M WIMHAPA. OOBEMBI
HAKJIOHHOM MPU3MBI, MUpaMHIbl U KoHyca. OO0beM mmapa u miomanb chepsl. OObeMBbI IAPOBOTO
CErMEHTA, IAapOBOro CJI0s U IIapOBOIr0 CEKTOPA.

OcHoBHas OECJIb — BBECTH ITOHATHC o0beMa Tejia U BBIBECTH q)OpMy.TIBI JJIs1 BBIYHUCJICHUA 00BEMOB
OCHOBHBIX MHOT'OT'PAHHUKOB U KPYTIJIBIX TCJI, U3YYCHHBIX B KYpCC€ CTCPCOMCTPUH.

[TonsitTie oOBEeMa Tela BBOJUTCS AHAJIOTUYHO TIOHATHIO IUIOMAQJAM IUIOCKOH  (pHUTYypHI.
DOopMyTUPYIOTCS OCHOBHBIE CBOIICTBA 00BEMOB M HA MX OCHOBE BBIBOJAUTCS (hopMysia oObema mpsi-
MOYTOJILHOTO TapaUie/ieNuIea, a 3aTeM NpsAMOW Tpu3Mbl U muiuHApa. DopMysbl 00beMOB
JIPYTHX TN BBIBOASTCS C TOMOIIBID HHTEerpanbHON dopmynbl. DopMyna obdbema Imapa Hc-
MOJIB3YETCS I BBIBOJA (DOPMYJIBI IO Cephl.

6. O6o6maromee nosropenue (10 yacon)

Kpurepuu 1 HOpMBbI OLICHKH 3HAHUI, YMEHUH M HABBIKOB 00Y4YalOLLMXCH 110
MaTeMaTHKe

1. OneHka MUCHMEHHBIX KOHTPOJIBHBIX pa0OT 00YYArOIIMXCS IO MAaTEMATHKE
OTBeT oLIeHUBAETCS 0TMETKOM «5», ec/In
paboTa BBINOJIHEHA TTOTHOCTHIO
B JIOTUYECKHUX PACCYKJICHUSIX U 00OCHOBAHUH PEIICHHS HET MPOOEIIOB U OMHMOOK
B PEIIEHUU HET MaTEeMAaTHYECKUX OIMMOOK (BO3MOKHA OJIHA HETOYHOCTh, OMMUCKA, KOTOpas He
SIBJISIETCSI CJICICTBHEM HE3HAHUS WM HETTOHMMAaHUs y4eOHOTo MaTepuaia
OtMmeTKa «4» CTaBUTCS B CIAEAYIOMIUX CIydasix:
paboTa BBINOIHEHA TOJHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHUS HEAOCTATOUYHBI (€CiIn
yMeHHE 000CHOBBIBATh PACCYKICHHUS HE SBISLIOCH CIICIUATLHBIM 00BEKTOM IMPOBEPKH);
JOTYIIEHBI OJTHA OIMMOKA WIIA €CTh JBa — TPH HEJ0UETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX
(ecnu 5TH BUIBI pabOT HE SBIUTHCH CTICITUATBHBIM OOBEKTOM MPOBEPKH).
OtMeTKa «3» cTaBHUTCS, €CJIM:
JOTYIIIEHO O0Jiee OJTHOM OMMOKH Wi OoJiee ABYX — TPEX HEJ0UETOB B BBHIKIIAKAX,
gepTrexax, Ho 00ydJaroImuiics o0nanaeT o0s3aTeIbHBIMU YMEHUSIMH TI0 IIPOBEPSAEMOI TEME.
OTMeTKa «2» CTaBUTCS, €CIIN:

AOMMYHICHBI CYIIICCTBCHHBIC OIJ_II/I6KI/I, IIOKa3aBIINUEC, YTO O6yan0HlHﬁCH HC o6nanaeT

00s3aTEIbHBIMU YMCHUAMU I10 )IaHHOI\/'I TEME B MOJTHOM MEpE.



VY4urenp MOXKET MOBBICUTH OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha BOIIPOC WJIM OPUTMHAIIBHOE
pelieHre 3aJauk, KOTOpble CBUJETENBCTBYIOT O BBICOKOM MaTeMaTUYECKOM Pa3BUTUU
00ydJaroLIerocs; 3a pereHne 6oee CI0KHOM 3a/1aun UM OTBET Ha 00Jiee CIIOXKHBINH BOIIPOC,
IPeUI0KEHHBIE 00yYaroIeMyCsl JOMOTHUTENILHO MOCIE BBIMOIHEHUS UM KaKUX-JIN00 IPYruxX
3aJaHUH.

2.011€HKa YCTHBIX OTBETOB 00YYarOIIMXCS IO MaTeMaTHKe

OTBeT OLIeHUBAETCSI OTMETKOM «5», €ClIN YUEHHUK:

MIOJTHO PAaCKphLI COJlepkaHNe MaTepraa B 00beMe, PeyCMOTPEHHOM ITPOrpaMMOoi U
y4eOHUKOM;

M3JI0KUJ MaTeprall TPaMOTHBIM SI3bIKOM, TOYHO HCITIOJIb3Ysl MaTEMaTHUECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEEICHHOMN JIOTHYECKOM 110CIIE0BATEIbHOCTH;

IIPaBWJIBHO BBIIIOJIHUJI PUCYHKH, YEPTEXKH, COITyTCTBYIOLIUE OTBETY;

II0Ka3aJl YMEHNE WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEPAMU, IPUMEHSTH €€ B
HOBOMW CUTYallU! IIPH BBITIOJHEHUH NTPAKTUYECKOTO 3a1aHMS;

MIPOJIEMOHCTPUPOBAJ 3HAHHE TEOPUU PaHEE U3YUEHHBIX COIMYTCTBYIOLIUX TEM,
c(OPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIB3YEMBIX IIPU OTBETE YMEHHUI U HABBIKOB;

OTBEYAJI CAMOCTOSITENIBHO, 0€3 HABOSAIIUX BOIIPOCOB YUUTEIS;

BO3MO>KHBI OJJHa — JJB€ HETOYHOCTH IIPU OCBEILIEHUE BTOPOCTEIIEHHBIX BOIIPOCOB WX B
BBIKJIa/IKaX, KOTOPbIE€ YUEHUK JIETKO UCTIPABUJI IIOCJIE 3aMEUaHUs yUUTEIS.

OTBET OLIEHUBAETCS OTMETKOH «4», €CIIN YJIOBIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5»,
HO IIPH 3TOM MMEET OJIMH U3 HEAOCTAaTKOB!

B M3JI0’KEHUHU JOMYIIEHbI HE0O bIINE TPOOEIbl, HE NCKA3UBIIEe MAaTEMAaTUUECKOE
COJZIep’)KaHHE OTBETA;

JIOTIYIIEHbI OJIMH — JiBa HEJJ0UETa IPU OCBELLIEHUN OCHOBHOI'O CO/IEPKaHUS OTBETA,
HCIIPABJICHHBIE 110CJIE 3aME€UYaHUsl YUUTEIS;

JIOIYILIIEHbI OMIKMOKa 1K 0oJiee IBYX HEIOUETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB MJIU B BBIKJIAJIKAX, JIETKO MCIIPABJICHHBIE ITOCIIEC 3aMEYaHUs YUUTEIIS.

OtMmeTKka «3» CTABUTCA B CJeYIOLIMX CJAYYAAX:

HETIOJIHO PAacKpPBITO COJep KaHie MaTepuaa (CoaepskaHue H3JI0KEeHO (parMeHTapHO, He
BCer/ia MocJIeI0BaTeNIbHO), HO MOKa3aHo o0llee NOHUMaHKUe BOIIpoca U MPOAEMOHCTPUPOBAHBI
YMEHHUS, 10CTaTOYHbIE [l yCBOEHUsI TPOrpaMMHOI0 MaTepuaina (onpezeneHsl « TpedoBaHUsAME K
MaTeMaTHYECKON MOJArOTOBKE 00yUaIOIIUXCA» B HACTOSIIEH MporpaMMe 1o MaTeMaTHKe);

MMEINCH 3aTPyTHEHHS WM JOMYIICHBI OITUOKH B ONIPEIEICHUN MaTeMaTHYECKON
TEPMHMHOJIOTMH, YEPTEXKAX, BBIKJIAJKAX, UCIIPABJICHHBIE I10CJIE HECKOJIBKUX HABOASILIUX BOIIPOCOB

YUUTECIIA,



YUYEHHK HE CIIPaBUJICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYallUU MIPU BBIIIOJHEHUH
MPAKTUYECKOTO 3aJaHusl, HO BBIITOJTHIII 33/IaHHs 00513aTEIBHOTO YPOBHS CJIOKHOCTH I10 JaHHOU
TEME;

MIPU 1OCTaTOYHOM 3HAHUU TEOPETUUYECKOr0 MaTepuaa BbISIBICHA HEIOCTATOUHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI1 1 HABBIKOB.

OT1MmeTKa «2» CTABUTCH B CJEAYIOUUX CIyqasX:

HE PacKpbITO OCHOBHOE COZIEpKaHHUE yueOHOro MaTepuara;

oOHapy»XeHO HE3HAHWE YUYECHUKOM OOJIbIIei uiu Hanboiee BaXKHON 4acTH y4eOHOTO
Marepuana;

JOTYIIEHBI OMTUOKU B ONIPEICIICHUH MTOHSATHH, TIPU UCIIOIH30BaHUHA MaTEMAaTHIECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKAaX B BbIKIIAJKaX, KOTOPbIE HE HCIIPABJIEHBI TOCIIE HECKOJIBKUX

HaBOAAIIHUX BOIIPOCOB YUYHUTCIIA.

O6mras kinaccuduKamms OmmoOOK.

[Ipu oneHke 3HaHUM, yMEHUN U HABBIKOB 00YYAIOIIMXCS CIIEAYET YUUTHIBATh BCE OLIMOKH (rpyObie
Y HEeTpyObIe) U HEOYETHI.
I'pyObiMu cuuTarOTCs OIIUOKU:

HE3HAHHE ONpEIeTICHNUs] OCHOBHBIX MOHATHH, 3aKOHOB, MPaBUJI, OCHOBHBIX MOJI0KEHUH
TEOpHH, He3HaHHE (HOPMYJI, OOLIETIPUHATHIX CUMBOJIOB 0003HAYEHUH BEJIMYMH, €IUHULL UX
W3MEPEHUS;

HE3HAHHE HAUMEHOBAHUN €IMHUI] U3MEPEHUS;

HEYMEHHE BBIICTHUThH B OTBETE TJIABHOE;

HEYMEHHE NMPUMEHATh 3HaHUS, AITOPUTMBI JUJIs pEIIeHUs 3a/1a4;

HEYMEHHUE JIeNaTh BBIBOIbI K 00O00IIECHNS;

HEYMEHHE I0JIb30BaThCS EPBOMCTOUHUKAMHE, YYCOHUKOM U CIIPAaBOYHUKAMH;

noTepst KOPHS WM COXPaHEHHE TIOCTOPOHHETO KOPHS;

oTOpacbiBaHue 06€3 OOBICHEHUN OJTHOTO U3 HUX;

paBHO3HAYHbIE UM OLIMOKHU;

BBIYUCIIUTENFHBIE OMIMOKH, €CIIM OHH HE SBIISFOTCS] OMTUCKOI;

JIOTHYECKUE OIINOKH.

K HerpyObIM omuOKam cieayer OTHECTH:

HETOYHOCTb (POPMYIIHPOBOK, OINPEICICHUH, TOHATUH, TECOPHi, BEI3BaHHAsI HETIOJIHOTOM
OXBaTa OCHOBHBIX IIPU3HAKOB OIPENEIISIEMOr0 MOHTHS WIN 3aMEHOH OJHOTO - ABYX U3 3THX
MIPU3HAKOB BTOPOCTETICHHBIMU;

HETOYHOCTH Tpauka;



HEpaLMOHAIBHBIN METO PEIICHH 3a1a4M WM HEJOCTATOYHO MPOAYMaHHBIN IUIaH OTBETA
(Hapy1IeHue JIOTUKH, TOIMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU );
HEpalMOHAIBHBIE METOABI pA0OTHI CO CIIPABOYHOM U APYTOH JIUTEPATYPOA;
HEYMEHHE pelllaTh 3a/1a4M, BHIIOIHATH 3aJjaHus B 00IIeM BUJIE.
Henoueramu sBnsroTes:
HepalHMoHaIbHbIE MPUEMBbI BHIYUCICHUHN U TPeoOpa30oBaHMIi;
HeOpE)KHOE BBIMOJIHEHUE 3aIHCEH, YePTEkKEH, CXeM, rpadHKoB.
YpoBHEBBIE KOHTPOJIbHBIE PA0OTHI OLIEHUBAIOTCS:
«3» - BBIIOJIHEHO 33JJaHUE PEIPOAYKTUBHOTO YPOBHSI;
«4» - BBITIOJIHEHO 33/1aHUE PENPOAYKTHUBHOIO YPOBHS + 3a/laHME€ KOHCTPYKTHBHOI'O YpPOBHS;
«5» - BBIIIOJIHEHO 3a/IaHME PENPONYKTUBHOIO YPOBHS + 33JaHHE€ KOHCTPYKTMBHOI'O YpPOBHs +
3alaHUE€ TBOPYECKOI'O YPOBHS.

TecToBBIE pa6OTLI OLICHUBAKOTCH IO KPUTCPUAM JTAHHOTO TECTA.
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n3zobpaxe
HHOI1 B
cucreme
K-T
KoopaunaTe! | Kombunnp | 3math: | ymenue YcTHBIH onpoc, ompoc
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10 [Ipocreitmme KomOuunp | ust MEeXIy | BilajeHue DpOHTAIBHBIN ONPOC,
3a/1a4K B OBaHHbBIN JIBYMSI SI3BIKOBBIM | pEIICHHE
TOYKaMHu. | H WHAWBUIYAITBHO-
KoopAuHaTax VMeETh cpeactBam | auddepeHIIMPOBAHHBIX
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ykazaugpr | JTOTHIHO 1
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CTepeoMeT
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BEKTOPHBL | cpejicTBa;
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METOJIOM
11 Koumponvnas | Ypox 3akpere | IlpuMensT
paboma Ne2 | KOHTPOMA HUE b TIpaBHJIA
3HaHUN HABBIKOB | U
B MTOJTE30BAT
UCIIONIB30 | BCs
BaHUU HHCTPYKIIH
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JUIst OCBOEHHBI
pemieHust | MH
3ajad 3aKOHOMEp
KOOpAWHA | HOCTAMU
THO-
BEKTOPHBI
M
crocoOoM
Ckaasipnoe
IMPOU3BEACHU
€ BEKTOpPOB
12 Vron mexny | Kom6unup | Umets | PaGotats ¢ | ®ponTanbHbIi onpoc
BeKTOpamp, | OBaHHbII npeHCTan KHHTOH,
E€HHUE O COCTaBJIAT
CkansipHOE yre B
MPOU3BENICHU eIy KOHCIIEKT,
€ BEKTOpPOB BeKTOpa- BEIOMpATH
M, palmoHaIb
ckanspro | HOC
M pemeHus _
13 V1o MEXTY KOM61/1Hv1/1p KBAIpPATE YMEHHE Maremaruueckuii
BekTopamu. | OBAHHRM | poropa. | camocTo | AMKTAHT
CkansipHoe VMeTh: | ATEIBLHO
IIPOU3BECACHU BBIYHUCIIAT onpenen
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10 UX
KOOpIuHA
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b
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14 Beruucienue | Kombunup | 3HaTh: BJIaJICHUE DpoHTaIBHBIN OMPOC
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17 Pernenue Ypox COBepH_I BJIAJICHUC DpoHTaNBHBIN OMPOC
337124 1o pelieHus eHCTBOB | A3PIKOBBIM | CamocTosiTenbHas
3amay u pabota
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L
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JUTEPATYP
Bl

21 Ioustre Ypox YMmetb ¢ | ymeHHe dpoHTaNTBHBIH
MHOTOTpaHHy | PELIeHM TPOUTH CaMOCTOAT | Groc
3a71a4 ceyeHne eJIHO
ka. TIPpU3MBbIL onpeaesT
IUIOCKOCT | b LIEJH U
BIO COCTaBJIAT
b TJIAHBI
22 TToasiTue Ypok YMmers BJIaJICHUE [TpakTuKym
MHOFOFpaHHI/I peuieHus CTpOUTH SA3BIKOBBIM
3a1aq CeyeHne u
ka. [Ipu3ma.
TIPU3MBI cpencTBam
IUIOCKOCT | U —
BIO. yMeHHe
SICHO,
JIOTUYHO U
TOYHO
n3Jarath
CBOIO
TOUKY
3peHus,
HCIIOJIb30B
aTb
aJIeKBaTHBI
e
SI3BIKOBBIC
CPEICTBA;
23 IMpu3sma. Ypok YMets [pumensat | IIpaktukym
24 pelIeHus peuars b IIpaBUIIA
3a1aq 3aJa4n HA | U
HaXOXJEeH | MOJb30BaT
uc bCA
3MEMEHTO | MHCTPYKIH
B IIPU3MBI | SIMHU U
[Inomaau | OCBOEHHBI
60K0BOI MH
U MIOJIHOM | 3aKOHOMEP
MOBEPXHO | HOCTSIMU
CTH
25 [Tpu3zma. Ypok Ymers BJIaJICHUE CamocrosiTenbHas
perIeHust pemars SI3BIKOBBIM | paboTa
3a1a4 3a7aud Ha | U
HaXOXJECH | CPeACTBaM
ne u-
JJIEMEHTO | yMEHHe
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aTb
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28 [Mupamuna. Ypok YMerb cnocobHoc | Ipaktukym
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3a71a4 3aJ1a4¥ HA | TOTOBHOCT

MOCTPOCH | b K

ne CaMOCTOSIT

cedeHuit €JILHOMY

MUPaMUA | TIOMCKY

Bl METOJIOB

MIJIOCKOCT | peIIeHwUs

BIO. TIpaKTHYeC
KHX 3ajad,

29 HHpaMH na. Ypok YmMerh BJaJCHUE CamMocTrosTenbHast
pereHus JIEMOHCTp | S3BIKOBEIM | pabota
3a1a4 HPOBATh u

W3YYEHHBI | CpPENCTBaM
51 H—
MaTepuag | yMCHHE
npu SICHO,
BBITIOJIHEH | JIOTHYHO H
1701 TOYHO
CcaMoOCTOsl | M3jarathb
TEIbHOU CBOIO
paboTsI TOUKY

Ha 3peHus,
BBIYKCIICH | HCIOJIb30B
ne aTh
JJIEMEHTO | aJIcKBaTHBI
BH e
MJIOMIAAN | SI3BIKOBBIC
MOBEPXHO | CPEICTBA;
CTH
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30 [IpaBwibHbIE | YpoK 3Harthb Ucnonszy | Ilpaktukym
MHOFOFpaHHH OCBOCHUS IIOHATHE IOT IIOUCK
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NpaBWIbGH | 3aJlaHUM C
BIMH HCIIOJIB30B
MHOrOrpa | aHueM
HHUKaMH. | Y4eOHOI
JIUTEPATYP
BI
31 [IpaBusbHBIE | YPOK 3HaTh yMeHUe IIpaxTukym
MHOTOIpaHHy) | PEICHUA TIOHSITHE MPOJYKTUB
3aj1a4 «TpaBWiIb | HO
KH.
HOTO obmarbes
MHOrorpa | u
HHHKAY, B3anMozeH
YMeTb CTBOBAaTb B
periaTh nporuecce
3a7a4u ¢ COBMECTHO
npaBWIbH | i
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MHOrorpa | ctu,
HHUKaMH. | YYUTHIBAThH
MO3UIIMA
Apyroro,
s dexrun
HO
paspemiaThb
KOH(IIUKT
Bl
32 O06o0wmenune u | Ypok Ymers BIIaJICHUE IIpaxTukym
cHCTeMaTH3ary | PeeHH JEMOHCTDP | S3BIKOBBIM
. 3amad UpOBaTh u
us1 3HAaHUN
TEOpeTHye | cpeicTBam
CKHE H u-
NpakTH4Ye | yMEHHe
CKHe SICHO,
3HAHMSA 110 | JOTUYHO U
TEeMe TOYHO
«MHororp | uznararb
AHHUKHU CBOIO
TOYKY
3peHus,
UCIIOJIB30B
aTh
aJleKBaTHBI
e
SI3bIKOBBIE
CpencTBa;
33 KonTtpoabHa Ymets [Ipumenst
s1 padora Ne JIEMOHCTp | b IpaBHJIa
4 o Teme nposath | 1
TEOpeTHYe | MOJIb30BaT
«MHororpan CKUe U best
HUKH». NpaKTU4e | UHCTPYKLH
CKHe MU U
3HAHWS 10 | OCBOCHHBI
TeMe MH
«MHororp | 3akoHOMep
AQHHUKWY. | HOCTSIMU
Hunaunop, konyc, u wmap. 17 uacos
uauuap
34 TTousgtue Kombunnp | UmeTsn Ucnonp3y | ®poHTaIbHBINA ONPOC
LIHHADA. OBaHHBIN NpecTaBi | IOT HOUCK
eHUue H606XOD,I/I
0 MOH




HWIMHAPE | HH(pOpMAaL
. U 1jis
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o
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3a7a4u
35 Humusap. KoMmOunup | YMeTh | cnocobHoc | OpOHTAIBLHEINA OIPOC
Pentenue OBaHHBbIH Thb U CamMocTosiTebHas
HaxOmuTh | TOTOBHOCT | paboTa M0 rOTOBBIM
saat mIomanb b K qyepTekam ¢
OCEBOr0 CaMOCTOSIT | CaMOIIPOBEPKOH
CCUCHHS CILHOMY
muaapa | TOMCKY
, ctpomTs | METOOB
oceBoe peHIeHI/IH
coueHIe TIPAKTHYIEC
KHX 3a/a4,
36 Humuszp. Kom6unup glf{”::i?a Bnagenue | CaMompoBepKa 3aj1au
Perenue OBaHHBII P SI3BIKOBBIM | W3 JOMAIIHEH paboTs
u CamMocTosTensHas
e WIO-MAM | ehencrram | muddepentmpopanmas
60KOBOI/IU . paBota
M IOIHOH | yyrepye
TOBEPXHO | gepo,
CTH JIOTUYHO U
OUIMHADPA | TOYHO
1 yMeTb u3JaraTh
ux CBOIO
BBIBOJMTH | TOUKY
; 3penws,
HUCIIOJIBb3Y HCIIOJIB30B
a1 aTb
dopMy!ibl, | AICKBATHBI
BelyucaaT | ©
b SI3BIKOBBIC
wiomany | SPEACTBA;
OoKoBOM
U TIOJTHOM
MOBEPXHO
creit
Konyc
37 Konyc KomOunup | 3mats: | Mcnomssy | dpoHTtansHelil ompoc
OBaHHBIN 3JIEMEHTHI | IOT IMOKMCK
KOHYyCa: HEeoOXoau
BepiIMHa, | MOWH
oCh, uH(popmaIl
oOpazyro | MM AT
BBLINOIHEH

masi,
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38 Konyc KomOuanp | 3HaTh: | ymeHue MaremaTHuecKkuii
OBaHHbBIN (GopMyIbl | CAMOCTOAT | JUKTaHT

TUI0-11a 11 CJIBHO

OoKoBOM OIpENeNIAT

v monHoi | b UCIH H

noBepxHo | COCTABIIAT

cTH b TUIAHBI

KOHyca
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HAXO0XJICH

ne

TUTOIIAIU

MOBEPXHO

cTH

KOHYca

39 Vceueunbni | KomOunup | 3HaTh: | BIajeHue DpoHTaIBHBIN OMPOC
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OOKOBOI CpeacTBaM

u nojgHo | M~

noBepxuo | YMCHHC

- SICHO,

Komyca JIOTUYHO U

" TOYHO

YCCUEHHO U3Jarath

o CBOIO
TOUKY

KOHYyca. aperm,

YMeTS HCIIOJIB30B

: pewars | .

3a/avM Ha | g nexpaTHEL

HaXO0XKIEeH

[§




ne
TUIOIIA TN
MOBEPXHO
cTH
KOHYca

nu
YCEUCHHO
r'o KOHyca

SI3BIKOBBIC
CpeacTBa;

11

Cdepa

40

Cdepa.
YpaBHeHue

cthepsl

Kom6unmp
OBaHHbIN

3HATH:
ompenene
HHeE
chepsl 1
mrapa.
YMeTh

onpeaens
Tb
B3aHMHOE
PacIoIoK
enue chep
u
MJI0CKOCT
"
3HATH:
YpaBHEHU
e

cepsl.
YMeTh

COCTaBIIAT
b
ypaBHEHU
e cepsl
0 KO-
OpIuHaTa
M TOYEK;
periaThb
TUIIOBBIC
3a7a4u 110
TeMe

Paborats ¢
KHUTOH,
COCTaBJIAT
b
KOHCITEKT,
BEIOMpaTh
pammoHaib
HOE
pelIeHus

CamocTosgTeabHas
pabota

41

B3aumnuoe

pacnoyIoKeH!

e cheprl 1
TUIOCKOCTH

KomOunup
OBaHHBIN

3HaTh
BO3MOXXH
bIe
ciryyan
B3aUMHOT
0
Pacmonox
CHUS
chepsl 1
TUIOCKOCT
"

yMEHUE
CaMOCTOST
€JILHO
OTIpeNeIAT
b LIEJIN U
COCTaBJIAT
b IUIAHBI

MaTtemaTHyecKnit
JIMKTaHT

42

KacarennHas
IUTOCKOCTB K

chepe

Kombunup
OBaHHBIN

3HaTH:
CBOMCTBO
KacaTellbH
Ol K

YMEHHE
MPOJIyKTUB
HO
o0Imarecs
u

IIpoBepka noMamHero
3alaHHs




chepe, B3auMozeH
qT10 c000I | CTBOBATH B
npeacrasi | Iponecce
SIET pac- COBMECTHO
CTOSIHUE H
OT enTpa | ACATEIBHO
ctepst o | T
mmockoer | YAHTHIBATh
" TTO3UIAH
CEUCHHS. APYTOro,
VMeTh s dexTun
HO
pemaTh
paspemarb
SAIAMA IO | 4o b raaicr
TeMe -
43 [Tmomans KomOubup | 3HatTh: | cmocobHOC | DpoHTAMBHEIN Ompoc
cdpepsr OBaHHBIH dopmyny | Thb U CamocrosiTenbpHast
ILI0- TOTOBHOCT | paboTa 00ydaromero
maau b K Xapakrepa
cepsL. CaMOCTOSIT
VMeTh CIIEHOMY
TTOHUCKY
npumensr | METOAOB
b penIeHus
(bopmyiy TIpaKTHYeC
KHX 3a/1a4,
npu
peleHuH
3a]a4 Ha
HAXOXK/ICH
ue
TUTOIIA M
cdepsl
44 PasHbIie Ypox YMeTh BJIaJICHUE Ormpoc B xo11e
3224 Ha pereHus pelnars | A3BIKOBBIM | PELIEHHMs 3a1a4
MHOTOTpaHHH | o THNOBEIE | M
3a7a44, cpeacTsamMm
Ki, LHITAHIP, npuMmeHsT | A -
KOHYC " I1ap b YMCHUEC
nonyuenn | ICHO
ble 3HaHps | JOTMIHOH
B TOYHO
AuBHoHH | M371AraTh
CBOIO
BIX
TOUYKY
cUTyaIus SpeHN,
X HCTIOJH30B
aTh
a/IeKBAaTHBI
e
S3BIKOBBIC
CpPE/ICTBA;
45 Pasnble KomOunump criocobHoc | PpOHTANBHEIN OIpoC
337244 HA OBaHHBIH Th U
MHOTI'OrpaHHA ZOI;FOBHOCT
KH, HWIAHAD, CaMOCTOST
KOHYC U mIap €JIbHOMY
TTOHUCKY
METOJIOB

peleHust




IpaKTU4eC

KHX 3aja4,
46 Pasubie Ypok yMEHHE | TecT
3amayy Ha | PeHICHHA CaMoCTO
3a1a4
MHOT'Or'paHHU ATCIBHO
Ky, HUWINHIP, orpeaci
KOHYC U 1Iap ATH ONECIIN
u
COCTaBJIsA
Thb
I1IJIaHbI
47 KOHmpOﬂbHaﬂ ypOK 3HaTh: HpI/IMeH}IT
paboma Ne 5 | KOHTPOIA SJIEMEHTHI | b IpaBHia
3HAHUHN OUINHApa u
, KOHyca, I10JIb30BaT
ypaBHeHn | bCA
e ceppr, | MHCTPYKIH
dopmynsr | IMUAH
6OKOBO OCBOCHHEI
. | Mu
Y TIOJTHOM
3aKOHOMEDP
MIOBEPXHO
N HOCTSIMU
cre
48 Bauem No2 Ypok YMmers [IpumeHsT | NpakTUKyM
KOHTPOJIS . pemiath | b IpaBHIIA
3HAHUH THIIOBBIE | M
3a7a49H 110 I10JIb30BaT
TeMe, bCA
ucrnonp3o | AHCTPYKIH
BATH SIMH 1
ronysens | OCBOCHHBI
MU
bIC 3HAHUS
3aKOHOMEp
JUIs
HOCTSMU
HCCIIE/IOB
aHUs
HECJI0XKH
BIX
MPaKTHYC
CKUX
CUTYalHi
49 Ob606wenue | Ypok Cucremar | BiaaeHue Teoperuueckuii TecT ¢
no meme CHUCTEMAaTH3 | W3WPOBATh | S3BIKOBBIM | CaMOIIPOBEPKOI
anuu TEOpETHYE | U
«ununop, . b
3HAHUH, CKUH cpeacTBaM
Konyc, cpepa yMEHUH M | Marepuan | W —
u wap» HaBBIKOB u YMCHUEC
COBEpIICH | SICHO,
CTBOBAaTh | JIOTUYHO U
HaBBIKH TOYHO
pellieHusl | W3Jararhb
3a1a4 CBOIO
TOYKY
3pEHHSI,
HCTIOJTH30B
aTh

aZICKBATHBI




€
S3BIKOBBIC

CPEnCTBa;
50 CamocTositenr | Ypox Ymertsb yMeHHe CaMocTosiTenpHast
LHOE KOHTPOJIS NPUMEHAT | camocTosT | pabora
3HaHUI b €IbHO
PCLICHNC MOJYYEHH | ONpPENessT
3ajaq bI€ 3HAHUS | b LIEJIH U
pu COCTaBIIAT
pEeLICHuH | b IUIAHBI
3a7aq u3
EI'D
O6bem
NpAMOYroJjb
HOTI'0
mapaJiesaen
HIeaa
19 IHoustue Ypoxk 3uatn: | Paborarsc DpoHTaNIbHBIA OIIPOC
06BeMa. OCBOCHHUS (hopMyibl | KHHTOMH,
HOBBIX obbeMa COCTaBJIATh
06’LeM 3HAHWI MIpSIMOYTO KOHCIICKT,
HpsAMOYT'OJIbH JIBHOTO BBIOUPATH
oro napamien pauroHaJIbH
napasienenu emumena. | O PeLICHUS
neaa YMeTh:
52 O0BeM KoMOunup | HaXOAUTH | BIAJCHUE DpoHTaNbHBIA OIPOC
PSIMOYTOJIBH OBaHHBIN 00BeM SI3BIKOBBIMHU
O IPU3MBI, yba u CPeACT B
o0beM — yMeHue
OCHOBaHI/IveM npsMoyro | ACHO,
KOTOpOH JTBHOTO JIOTHYHO U
SABIIACTCA rnapaniene TO4YHO
IPSAMOYTOJIH mpnexa | M37Tarate
o CBOIO TOUKY
bIH 3peHus,
TPEYTrOJIbHUK HCIIOJB30Ba
Th
a/IcKBaTHBIE
SI3BIKOBBIC
CPEZCTBA;
53 0O0BeM Kom6unmp crocobHocT | CamocTosiTenbHast
54 IPSIMOYTOJIbH OBaHHBIH bU pabora
TOTOBHOCTh | KOHTPOJIUPYIOIIEr0
oro K Xapakrepa
HnapaJienenu CaMOCTOATE
nexa JTBHOMY
TIOUCKY
METO/I0B
peneHus
MPaKTHYECK
uX 3ajad,
O0bem
npsiMoi
NPU3MBI U
IUJIMHIPA
55 O0BeM Kombunup | 3uatp: | Paboratsc ®poHTaIbHBIN OIIPOC
IPSIMOit OBaHHBIN TEeopeMy KHUTOH,
00 COCTaBJISITh
HpHSMBI. o0BeMe KOHCIICKT,




psIMOit BBIOMpaTh
TIPU3MEL. pannoHaNbH
YMeTh 0€ peLIECHUs
. pematb
3a/1a4u ¢
UCIIOJB30
BaHHEM
dop-
MYJIBI
o0BeMa
IpsIMOit
TIPHU3MBI
56 0O6BeM KomOuanp | 3HaTh: yMEHUE Pa6ota o rpynmam
IWIMHgpa | OBAHHBIHL | GOpMYNY | canocTosT
o0BpeMa eIIBHO
LUITHHpA
ONpeAesT
Ymerp | PHCIHH
COCTaBJIAT
BBIBOJUTH | b TJIAHBI
57 O0BeM KomOuuup | GopMmyny | BiageHue CamocrosTensHas
58 HMITHHIPA OBaHHBbIH u S3BIKOBBIMH | pabota
HCIIOJNB30 | CPEACTBAMU
BaTh ee — YMeHHe
npu SACHO,
peureruy | JIOTHYHO 1
3amau TOYHO
M3JIarath
CBOIO TOUKY
3peHus,
HCII0JIB30Ba
T
aJIcKBaTHBIC
SI3BIKOBBIC
CpPECTBA;
10 Oobem
HAKJIOHHOM
NMPU3MBI,
nmUupamMuabl 1
KOHYca
59 Brerunciieane | Ypok [MokazaTh | BiazeHUE OpoHTATBHBIN OIPOC
00BEMOB TeJl | OCBOEHUS BO3MO’KHO | SI3BIKOBBIMU
C TIOMOIILBIO HOBBIX CTh cpeacTBaMu
3HAHUHI IpUMEHEH | — YMCHHE
HHTCI'paa. st SACHO,
onpenene | IOTHYHO U
HHOTO TO4HO
wHTerpana | M31ararh
CBOIO TOUKY
JUIS
3peHus,
BBIBOJIA
HCII0JIb30Ba
dopmym
Tb
00BeMOB
aJIeKBaTHbIE
S3BIKOBBIC
CPEJICTBA;
60 O0BeM KomOuuup | 3HaTh: | ymeHue Pabora B rpymmax
HAKJIOHHOW | OBaHHb | dopmyny | NPOAYKTHBH
PU3MBI 00beMa 0 o0ImaTscs
u

HAKJIOHHO




71 B3aNMOJICHC
TIPU3MEL. TBOBAaTh B
YMeTh nponecce
COBMECTHOM
HAXOmuTh | AEATENBHOCT
00beM u,
HAKTOHHO | YIUTBIBATH
i TTO3UIIAH
TOT
IPpU3MBbI Apyroro,
3¢ PEeKTHBHO
pasperaThb
KOH(IINKTHI
61 0O6BeM KomOuuanp | 3HaTh: | BlageHue DpPOHTAIBHBIHA OIPOC
TUPaMUIBI OBaHHBIN METOJI SI3BIKOBBIMU
BBIUMCJICH | CPEACTBaAMH
ust — YMCHHUE
o0bema ACHO,
yepes JIOTUYHO U
ompenene | TOIHO
HHBIH H3JTIaraTh
BOIO TOYK
MHTErpai. CBOIO TOHKY
3peHust
YMmers p ’
HCIIOTH30Ba
Th
TIPUMEHST
P aJIcKBaTHBIC
b MCTOR SI3BIKOBBIC
AT CpeNCTBa;
62 KoMm6 BBIBOJA o T >
0O0BeM oMOUHHUDP CTIIOCOOHOCT €CT C IIPOBEPKOH y
TpaMuIbl OBAHHBIH Gopmymer | TIOCKA
obnema TOTOBHOCTb
nupamuz | g
bI, CaMOCTOSTE
HaXOJUTh JBbHOMY
00BeM TIOUCKY
MUpaMujl | METOJOB
Bl peleHus
MIPaKTHYECK
WX 3a1ad4,
63 O0BeM KomOuaup YMeHUe [IpoBepounas
IUPaMHAIBI OBaHHbBIN CaMOCTOSITE | pa3sHOYypOBHEBas
JTBHO CaMOCTOSTEIbHAS
olpenenars | padora
ey U
COCTaBIIATh
ILJIaHbI
64 O0BeM KomObuaup | 3HaTh: | BIajeHHE DpoHTaIBHBIN OMPOC
KOHyCa OBaHHBIN (bopMyJIbl. | A3BIKOBBEIMH
YMeTh CpeacTBamMu
— YMeHHe
BBIBOAUTH | ICHO,
dopmyisl | IOTHIHO 1
o6bemop | TOIHO
KoHyca H3JIaraTh
" CBOIO TOUKY
3peHus,
YCEUCHHO
HCIIOTH30Ba
TO
Th
KOHYca,
a/IeKBaTHBIC
pelarh SI3BIKOBBIC
38U HA | coenerpa;
65 Pernenune Ypok BBIMHCICH | Tpyvenats | CamocTosTenbHAS
ne
66 3a/1a4 Ha peLieHust c npaBuia u pabota c )
67 3a71a4 OOBEMOB | [101p30BaThC | MOCIIEAYIOLICH




HaxOXJIeHUEe KOHYcCa o CaMOITPOBEPKOI
o0BeMa u UHCTPYKIUA
KOHYCa YCEYEHHO MH 1

ro KOHyca OCBOCHHBIM
nu
3aKOHOMEPH
OCTAMU

68 Koumponvnas | YPox IIposepur | IlpumeHaTh

paboma Ne 6 KOHTpOIA b YPOBEHb | MpaBHIIA U

3HaHUI chopMHpPO | MOJIL30BATHC
BaHHOCTH | S
HaBBIKOB WHCTPYKIHS
pemieHust | MH U
3aJ1a4 Ha OCBOEHHBIM
HaX0XICH nu
ne 3aKOHOMEPH
06peMoB OCTSIMU
MUIAHAPA
, TIPU3MBL,
MHpaMuI
Bl U
KOHyca

10 O0beMm mapa

" 1Jjiomaab
chepsl

69 O6bem mapa | Ypox 3HaTh: | BIAACHUE DpoHTaIbHBIN OIIPOC

OCBOCHMS (dopmyity | A3BIKOBEIMH
HOBBIX o0beMa cpeacTBaMu
3HAHUN miapa. — YMCHHC
VYMmerp | ACHO,
JIOTUYHO U
BBIBOAHTE | LOTHO
bopmyny | HM3Tarath
c CBOIO TOUKY
IIOMOLLBIO 3peHuA,
HCITOJIb30Ba
ompenerne | -
HHOTO aZicKBaTHBIC
HHTCTpalla | g5p 1koBbIe
" CpeJICTBA;
70 O6bem mapa | Komonnmp UCMONB30 | cryocobHOCT | MaTeMaTHUecKHit
OBAHHBIH BaTh CC b U JTUKTAHT
1pu TOTOBHOCTB
peuICHUN K
3a1a4 Ha CaMOCTOSITE
HaXO0XICH JBHOMY
ue o0beMa | MOUCKY
napa METO/IOB
peneHus
MPaKTUYECK
WX 3ajad9,

71 O0beM Ypok UmeTs BJIaZICHHE DpoHTAIBHBIN OMPOC
IIIAPOBOTO OCBOEHHS | NMPEACTaBIN | A3BIKOBHEIMU
cermenra, | HOBBIX cHme 0 Cp;ﬁg;im

3HAHUMN oiapoBomM | —
IHapoBoro cermente, | ACHO,
CJIOA 1 1ITApOBOM JIOTUYHO U
CErMeHTa cextope, | TOUHO
coe. H3JIaraTh
3uarp: | CBOW TOUKY
3peHus,
hopMyBI

HCII0JIb30Ba




00BeMOB | Thb
9THX TEJ. | aJ€KBATHLIE
VYMeTsh SI3bIKOBBIC
pematy | CPCACTBA;
72 Oo0BeM KomOuuup | 3anaup ma | Pabotats ¢ CamocrosiTenbHas
IIAPOBOTO OBaHHBIN HaxoeH | KHUTOM, pabora
He COCTaBJIATh
CCTMCHTA, KOHCIIEKT
1apoBoro 00keMOR BLI6I/IpaTI:
LIapOBOT0
CJIOS U cros, panmoHaIbH
CeTrMCHTa ceKTOpa, 0€ pCHICHUA
cerMeHTa
73 ITnomans Kombunup | 3HaTh: | ymeHue DpoHTaNBHBIN OIPOC
cheps OBaHHBIN dopmymy | camocTosTe
IJIOIIAau JIBHO
cepsr. OTIpeNieNIATh
YMmers |HOMHMHA
COCTaBIIATh
BBIBOIMTS | [VIAHEI
(opmyiy
TUTOIAIN
ctepsl,
pemartb
3a/1a4y Ha
BBIYHCIICH
ue
IUTOIA N
cdepbl
74 Pernenue Ypok 3HaTh BJIaJICHUC PaGoTa mo kapToukam
;2 327124 10 pelieHus (hopMyJIBl | S3BIKOBBIMH Cag/IOCTOSITeJ'ILHaH
3a1aq U YMETh CpencTBaMu abota
Temam np};IMeH;{T —pyMeHHe ’
«O0Bem mapa b HXTPH | siCHO,
U €ro peuieHny | JIOTHYHO U
qacTe», 3a1a4y TOYHO
«ITnomanp n3Jarath
CBOIO TOYKY
chepb». spers,
[ToaroroBka k HCIOMB30BA
KOHTPOJIBHOU Th
pa60Te aJIcKBaTHBIE
SI3BIKOBBIC
CPEICTBA;
77 Konmponvnas | Ypox 3Harp ITpuMeHSTH
paboma Ne7 | KoHTPOIA (dopmyIsl | mpaBuia U
3HAHUH U YMETh MIOIb30BAThC
NPUMEHSAT | 5
b UXIPH | WHCTPYKIHSA
peUIeHuN | MU U
3a1a4 OCBOEHHBIM
u
3aKOHOMEpPH
OCTSIMU
78 Bauem No3 Ypoxk 3HaTh BIIAJICHHE
KOHTPOJIS TEOPHIO M | S3BIKOBBIMHU
3HaHUH MPUMEHAT | CPEACTBAMH
b €e Ha — yMeHue
MpaKkTHKe | SICHO,

JIOTUYHO U




TOYHO

n3jarartb
CBOIO TOYKY
3peHus,
HCIIOJIB30Ba
Th
aJICKBAaTHBIC
SI3BIKOBBIC
CPEJICTBA;
KomOuHnaimu pa3inuHbix reoMmerpudeckux e (10 gacos)
79 THupamuoa Vpox 3HaTh criocoOHoc | DpoHTANBHBIH ONpPOC
80 enucana ¢ | ocBoenuss | Gopmyiel | Th H
KoHyC, HOBEIX " yMETh TOTOBHOCT
— HOPUMEHAT | b K
onucana bHUXIPH | CAMOCTOSAT
OKOJIO KOHYyca peueHuu CIIbHOMY
3aj1a4 TIOUCKY
METO/IOB
peneHus
MIpaKkTHyec
KUX 3a1a4,
81 Ipusma Ypoxk 3HaTh BIIAJICHHE MIPaKTHKYM
82 GHUCAHA 8 ocBoecHUsS | POPMYJBI | SI3BIKOBBIM
YunuHop, HOBBIX ﬁ yMETbH u
AHAHMI PUMEHAT | CPEeACTBaM
onucarna b UX IIPH u—
OKOJ0 pelICHHH | yMEHHUe
YUIUHOpa 3aza4 SICHO,
JIOTUYHO H
TOYHO
n3jarath
CBOIO
TOYKY
3peHus,
UCIIOJIB30B
aThb
a/IeKBaTHBI
e
SI3BIKOBBIC
CpeIcTBa;
83,84 Kombunayuu | Ypox 3HaTh criocobHoc | CamocTosiTenbHas
MHO202paHHU pereHus dopmMynBl | TB U pabora
3a1a4 U yMETh TOTOBHOCT
Koes u wapa
HOPUMEHAT | b K
b HX IIPH | CAMOCTOSAT
peuICHUN CJIBHOMY
3aj1a4 TIOUCKY
METO/IOB
penreHus
MIpaKkTHyec
KUX 3a1a4,
85,86 Kombunayuu KOMOUHHUPO | 3HATH yMEHHE MIPaKTUKYM
men BaHHBIN Gopmynsl | ~avioeTo
U YMETh
epaujenus u npHMensT SITEJILHO
wapa b UX IIpU orpeaci
pemeHun ATb OCIN
3ajaq "
COCTaBJIA
Thb
T1JIaHbI
87 Obobwenus u | Ypox 3HaTh BIIaJICHHE MPAKTUKYM




cucmemamus
ayusa 3HaHull

pemreHus
3aJaa4d

hopMyITBI
U yMeTh
HNPUMEHST
b HX IPH
pelieHnu
3ajaq

SI3BIKOBBIM
u
cpeacTBaM
u—
yMeHHe
SICHO,
JIOTHYHO U
TOYHO
n3jarath
CBOIO
TOYKY
3peHus,
HCTIOJH30B
aThb
a/IeKBAaTHBI
e
S3BIKOBBIC
CPEJICTBA;

88

Konmponvnasn
paboma Ne 8

VYpok
KOHTPOJISI
3HAHWI

3HaTh
hopMyIIBI
U YMETh
NIPUMEHSAT
b UX MPH
peleHuH
3ajad

IIpumensT
b IIpaBHJIa
u
M0JIb30BaT
bCsl
HHCTPYKIH
SIMU |
OCBOCHHBI
MH
3aKOHOMEP
HOCTAMU

Hmozosoe noemopenue. 14 uacos

89-
102

Pemenue
3aJa4 1o
KypcCy
CTEpEOMETPHU
u

Kombunup
OBaHHEBIN

3HaTh
thopmyitsl
U yMETb
HIPUMEHST
b HX IPH
pelIeHnn
3a1a4

BJIaJICHUE
SI3BIKOBBIM
)41
CpencTBam
" —
yMeHue
SICHO,
JIOTUYHO U
TOYHO
u3jararthb
CBOIO
TOYKY
3peHus,
UCIIOJNI30B
aTb
aJIEKBATHBI
e
SI3BIKOBBIC
CPEJCTBA;

HPaKTUKyM




