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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eGHOro Kypca «I'eomerpus» 6a30BOro ypoBHsI U O0y4YarOLIUXCs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTUUYECKOMY OOpa30BAaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYEBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUU Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX Ppe3yJabTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, W3Y4YEHHs APYTrUX YUeOHBIX AUCIMILIUH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOXKIECHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIECHUH PEabHOTO U WICATBHOTO, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T'€OMETPUMU B CUCTEME
HAyK W pOJIM MaTeMaTU4YeCKOTr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPAaKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUallUXCs, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpust siBIsieTCsT OOHMM W3 0a30BBIX TPEIMETOB HAa YpPOBHE CPEIHETO OOIIEero
0o0pa3oBaHMs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HM3YyYEHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJIe peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO
UCTOJB3YIOTCSl MPU PpEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH M3 Kypca
bu3uKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OmnepupoBaH#e MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIBI YI€OHOH U TPYIOBOI
NEeSITETbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBOEHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIB30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUHM U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOIOJIKEHHSI 00pa30oBaHUs MO
CHEIHAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0ure MaTeMaTHYecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reOMEeTpUH U HEOOXOIUMBIE IS
JKU3HU B COBpEeMEHHOM oO1iectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
Oonee riryOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B TEOMETPHYECKHUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOCHHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHbIMU 3a/1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOM KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TejaX BpalIeHUS Kak o
BXHCHIINX MAaTEMaTUYCCKUX MOJIENISIX, MTO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE YMCHHsS PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAHHUKAX M
Telax BpalleHUsl U X OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  PAcCYXICHHUS B  XOJE  pEelICHUS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 ¢ TPAKTHICCKUM COJICPIKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHHS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH: YMEHHE
pacrno3HaBaTh MPOSIBICHUAS TCOMETPHUSCKUX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (GopMynupoBaTh UX Ha S3bIKE
TCOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIH, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUIs PeIIeHUs TPAKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYICHHBIE PE3YIbTATHI.

OTnUuuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIIOUEHHUE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MTPOTEKaHWE WHTYUTUBHBIX
MPOIIECCOB, MOTHBUPYET K JajbHEHIIIEeMYy U3YyUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NesTeNIbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEJICTaBICHUM y Yydalluxcsi B Kypce
CTEPEOMETPHUH MPOBOTUTCS 33 CUET PEIeHHUs 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JJOTHUECKUX YMEHUN PACIPENEIAETC HE TOIbKO
[0 COJIepP)KaTeNbHBIM JIMHUSIM, HO W IO rojJaM OOy4YeHHs Ha YPOBHE CpEAHEro oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpamMmebl, pactpeeEHHbIM 0 ToAaM 00yUYEHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMHM  TOHATUSAMH ¥  HaBbIKAMH  OCYIIECTBISIOCH
MOCIIEAOBATENbHO M IMOCTYHATEeNbHO, C COOJIOJIEHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUH 00yJaronumxcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBampmyecss npsamsie. llapamnenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; Yrojl MEXJ1y MpSMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimme mpocTpaHncTBeHHbIE (PUTYpHI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHAUKYNSAPHOCTh OPSIMOM M IUIOCKOCTHU: NEPIEHIAUKYJISpPHbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YIOJ MEXAY HPSIMOM M IJIOCKOCTBIO; ABYTPaHHBIN yro,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[TepnieHIUKYIAPHOCTD TUIOCKOCTEN: PU3HAK MEPIEHINKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npu3mMa; rpaHu
¥ OCHOBaHHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS TIPU3MBbI; OOKOBAs U MOJHASA MOBEPXHOCTH MPU3MBIL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
npaBUjbHAas W YyCEUEHHas MUpaMuja. OJIEMEHThl MNpu3Mbl M nupaMmuibl. [IpaBuibHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [IpencraBinenue
O TMpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’ap, JoJeka’Ap M ukocadap. CedeHus Opu3Mbl U
MApPaMUIBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DOneMeHTbl CUMMETPHUH B IUpaMuax, napaienenurnenax, IpaBuIbHbIX MHOTOTpAaHHHUKAX.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MOBEPXHOCTU M TOJHOM IOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIAJb OCHOBAaHWI, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAIIMHU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC



Tesa BpameHus

[lwmHapuYeckass MOBEPXHOCTb, 0O0pa3ylolue IMIMHAPHYECKOM TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
OCb; IIOIIaJb OOKOBOI M MOJIHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepuIMHA, 0Opa3yroomas W OCh; IUIOMIAIh
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yollue W BBHICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. Bzaumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakeHue Te BpalieHus: Ha II0cKocTU. Pa3BEépTka LUIUHIpA U KOHYCA.

KoMOuHanuu Ten BpamieHus ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUSI.

[Torsitie 00 o0béMe. OcHOBHBIC cBoWicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0bEM nmimmHapa, KoHyca. O0bEM
nrapa ¥ 1iomaib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPILIUHY), CeUeHUs I1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B mpocTpancTBe. ClokeHue U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3ai1ay, CBI3aHHBIX ¢ IPUMEHEHHEM MPaBUII IEHCTBUIN C BEKTOPAMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiimue
3a7la4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSIMU. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pEeIIeHNH TEOMETPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpa)KAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IHMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BJIMSIHUS COLHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalMel Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUMY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue aeiicTBus:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAIIN3A;

® BOCIIPHUHHUMATH, (DOPMYIIHPOBATh W MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHUSX, MpeIararb KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTEIILHO JOKa3aTeIbCTBA MATEMATHICCKUX YTBEPIKIACHHMA (TIPSIMBIE
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpATH Croco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapUAHTOB
peleHus, BEIOUpaTh HanOoJee MOAXOSIINN ¢ YIETOM CaMOCTOSITEITEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMyIHUpOBaTh BOIMPOCHI, PUKCUPYIOILINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOIO IO3HIIUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® camMOCTOATENBbHO (opMyaupoBaTh OOOOIEHUS W  BBIBOJALI 10  pe3yjbTaTaMm
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IMyHbX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHWBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO CPOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KOMMyHUKamugHnvle Oeticmsus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aa4l, KOMMEHTUPOBATh
MOJIYYEHHBIH pe3yibTarT;

e B Xoje OOCYXKICHHs 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 0OCYKIaeMON TeMbI, IPOOIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JpYrMX YYacTHHUKOB JHAaJIoOra,
oOHapy>KUBaTh pazIMuue U CXOJCTBO MO3ULIUHI; B KOPPEKTHOH (opme HopMyIHpOBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IpPEeACTaBIATH PE3yJbTaThl PELICHUS 3a7au, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh U HCIOJIb30BaTh MPEUMYLIECTBAa KOMaHAHONW W HWHIUBUAYaIbHOW pabOTHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh LE€lIb COBMECTHOW JAESTEeIbHOCTH,
IUIAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLECC M pe3ylnbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JENCTBUS ¢ IPYTMMH YWIEHAMU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0 BKJIaja B 00N
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3) Yuueepcanvnvie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

® COCTaBIATH IUJIaH, aJITOPUTM PEILLIEHUS 3a7auu, BEIOUPATh CIIOCO0 pelIeHHs ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, MX Pe3ylbTaToOB; BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX U
IJIOCKOCTEM.

KrnaccuduiupoBats B3auMHOE pacloioKeHHE MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OrniepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBI W HEBBITYKJIBIM MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPAaBUJIbHBIE MHOTOTPAHHUKH; TpSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CTpouTh CeUYeHHs] MHOTOTPAHHUKOB METOJOM CJI€/IOB, BBHITIOJHATH (BBIHOCHBIC) TIIIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0OpasiaM WId
aqropuTMaM, TPHUMEHSSA W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIUMCICHUE PACCTOSHUN MEXIY IBYMS TOYKaMH, OT TOYKH JO
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0OpasinaMm WiId
aIropuTMaM, NPUMEHSS H3BECTHBIE AHAIMTHUYECKHUE METOJAbl MpPH PELICHUH CTAaHJAPTHBIX
MaTeMaTHUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUMBAIOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMEeHeHHEeM (OpPMYJ; BBIUUCISITh COOTHOIICHUS MEXKIY IUIOMAASMHU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.
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OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPAaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAJIM3MPOBATh peajbHbIC CUTYallUd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHHEM TCOMETPUYECKUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSMU: UIHHIpUYECKast MTOBEPXHOCTb, oOpa3yromue
WIMHIPUYECKON TTOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHMUECKOM
MOBEPXHOCTH, KOHYC; CheprUuecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHMK, BIMCAHHBIA B cepy M OMHCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PHUTYp: BHU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPeoOpPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh NOHATHUEM BEKTOP B IIPOCTPAHCTBE.

BrimonaaTte I[CﬁCTBHH CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh MpaBUIIO Napaieienunea.
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OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOU3BE/ICHUE, PACKIIAIBIBATE BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCIOBUS NMPUMEHEHUS 3aJaHbl B SBHOW
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEIIMYHMH 1O 00pa3liaM WM aJIFOPUTMaM, MPUMEHSISI U3BECTHBIC METOJIbI MPH
pEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYAllMd Ha S3bIKE TEOMETPHH,
HCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOpPEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

DJIEeKTPOHHbIE
KoanuecTBo (wpposrie)
No YACOR 06p330BaTeJ’IbHBIe HanpaBﬂeHHﬂ
Il/-l] HaumeHoBaHue pa3/ieioB U TeM NPOTrPAMMBbI PECYpPChI peaau3anuu
BOCIIUTATEJILHOTO
Beero KOHTPOJ]]) MmoTeHIuaJgIa
HbIE
padoThI
https://mathb- 1
1 BBenieHre B CTEpEOMETPHIO 10 ege.sdamgia.ru/methodist ATPHUOTHHECKOC
BOCITUTaHUE
https://edu.skysmart.ru/
. https://mathb-
2 PAMBIC H ILTOCKOCTH B HpOCTpaHCTBe'“ 12 1 ege.sdamgia.ru/methodist DCTETUUECKOE BOCIIUTAHUE
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH
https://edu.skysmart.ru/
https://mathb-
3 [lepneHAMKYISAPHOCTH MPSIMBIX M TUIOCKOCTEH 12 ege.sdamagia.ru/methodist E:;IH}Z:E; HayHHoro
https://edu.skysmart.ru/
https://mathb-
4 VYTl MEKIY IPSIMBIMA U TJIOCKOCTSIMU 10 1 ege.sdamgia.ru/methodist E:;IH};?{(EZ HayHHoro
https://edu.skysmart.ru/
https://mathb- -
5 MHoOTOTpaHHUKH 11 1 ege.sdamgia.ru/methodist ATPHOTHHECKOE
BOCITUTaHHE
https://edu.skysmart.ru/
https://mathb-
6 OOBEMBI MHOTOTPaHHUKOB 9 1 ege.sdamgia.ru/methodist E:;{;?{C;: Hayanoro
https://edu.skysmart.ru/
https://mathb-
7 [ToBTOpEeHUE: ceueHusi, pacCTOSHUS U YTIIbI 4 1 OCTETUYECKOE BOCITUTAHNE

ege.sdamgia.ru/methodist
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https://edu.skysmart.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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https://edu.skysmart.ru/

11 KJIACC

KoanyecTBo 4acoB ’

JJIeKTPOHHBbIE Hanpasienust
Ne Kontpo
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI (undposbie) peanu3anuu
n/n Bcero  gbHBIE
odpa3oBaTe/bHbIE BOCIIUTATEILHOIO
padoThI
pecypcsl MOTEHIMAJIA
https://mathb-
Tena BpaieHus 12 ege.sdamgia.ru/methodist Tarpuornieckoe
BOCIIATAHUE
https://edu.skysmart.ru/
https://mathb-
O6BEMBI TN 5 1 ege.sdamgia.ru/methodist Screrneckoe
BOCIIUTAHUC
https://edu.skysmart.ru/
https://mathb-
BekTopbl ¥ KOOPAWHATHI B IPOCTPAHCTBE 10 1 ege.sdamgia.ru/methodist Hennocrs nayuroro
IIO3HAHUA
https://edu.skysmart.ru/
IToBTOpeHnue, 00001IEHNE, CUCTEMATU3ALMS https://mathb-
3HaHH§ ’ HHCHHIC, 1 7 1 ege.sdamgia.ru/methodist Ej;‘::;; HayHqHOTO
https://edu.skysmart.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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https://mathb-ege.sdamgia.ru/methodist
https://edu.skysmart.ru/
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

«'eomerpus, 10 kaacen/ Mepsnsak A.I'., Homuposckuii JI.A., ITonouckuii B.B., SIkup M.C.

JIMTEPATYPA JIUISA YYUTEJIA

METOANYECKUE MATEPUAJIBI U1 YUUTEJIA

1. Atanacos I1. T., Atanacos H. I1. COopHHK MaTeMaTH4YeCKUX 3a/1a4d
C IpakTU4YeCKuM cozaepkanueM: Ku. mis yuurens. — M.: [Ipocsenienue, 1987. —
110 c.
2. Bunenkun H. 5. ®ynkuuu B npupoje U TexHuke: KH. 1711 BHEKJIaCCHOTO YTEHHS
IX—X k1. — M.: [Ipoceemenne, 1985. — 165 c. (Mup 3Hanwmii).
3. Boponuaruna O. A., Beicoukuii U. P., Tpynun A. A. fAmenko U. B.
[TpakTHKOOPUEHTUPOBAHHBIE MATEMATUYECKHUE 3a7aUl KaK CPEICTBO Pa3BUTHS
dbyHkonansHoU rpamotHOCTH // [lenarornueckue nusmepenus. — Ne 2. — 2021. —
C. 130-140.
4. lemeneBa H. B. Kommuiekcuble uncina. KommiekcHsle uucina : cOOpHUK 3a1a4 /
H. B. [lemeneBa; M-Bo c.-x. P®, penepanbroe roc. 0romxeTHoe o0pazos..
yupexaeHue Bbiciiero. oopa3os. «Ilepmckas roc. c.-X. akaja. UM. akaj.
. H. IpssaumnukoBay. — [lepmb: UL «IIpokpoctsy, 2016. — 32 c.
5. Jomopsan A. I1. Matematuueckue Urpsl 1 passiedenus. — M.: 'oc. uza.gus-mar.
aut., 1961. — 169 c.
6. Kapnayxosa O. A. IIpukiaaHbie 3a1a4 B MaTeMaTHKe: yueOHoe nmocooue /
O. A. Kapnayxosa, B. A. [llepmnena, T. O. Kouetkoa. — Cu6. denep. yu-T,
WH-T xocMud. 1 uHopM. TexHonoruit. — Kpacuospck: COY, 2020. — 216 c.
7. IMuaypun JI. @. O TpPUroHOMETPHUH U HE TOJBKO O HEMl: mocolOue Al yJalmxcs
9-11 ki. — M.: Ilpocsemenue, 1996. — 80 c.
8. Moits JI. Kak pemars 3agauy: mocoOue ist yautenei. — ['ocynapcTBeHHOe
y4eOHO-TIeZJarornueckoe n3naTeabcTBo Munuctepersa npocsenieHust PCOCP,
1959. - 208 c.
9. Tpyxun A. B. O6 ncnonb30BaHUN BUPTYyalIbHbIX J1abopaTopuii B 00pa3oBaHuu /
A. B. Tpyxun // OtkpsiToe U muctanimonHoe oopazoBanue. — 2002. — Ne 4 (8).
10. MTanupo M. M. Mcnonb3oBaHue 3a1a4 ¢ MIPaKTUIECKUM COAECPKAHUEM
B IIpenoaBaHuy MateMaTuku. Ku. ms yanrens. — M.: [Ipocsemenue, 1990. —
96 c.
Metoauyeckue nocodusi
1. Anexceesa E. E. IHTepakTUBHBIE 1a00paTOPHO-TIPAKTUYECKHE PAOOTHI.
VY4eOnblii npeamer «MaremaTuka». YriyoneHHbIH ypoBeHb, 10—11 kiaccsl:
Metoanyeckue pekomenaanuu uist yuuteneit / E. E. AnekceeBa. — M.: ®I'BHY
«MHCTUTYT cTpateruu pa3BuThs oopazoBanus PAO», 2023.
90
2. Pocnosa JI. O. Anekceesa E. E., bynko E. B., Kapamosa 1. . Maremarnka
(yriny6nennsiit ypoBeHs). Peanu3zamus tpedoanuit ®I'OC ocHOBHOTrO 00111€T0
obpazoBanus: MeToandeckoe rmocoodue mys yuurens / JI. O. Pocnosa,
E. E. AnekceeBa, E. B. byuko u np.; nox pea. JI. O. Pocnooil. M.: ®I'bHY
«MHCTUTYT cTpaTeruu pa3BuUTHs oOpazoBaHus», 2022. — 143 ¢. — [DneKTpOHHBII
pecypc]. — URL:
https://edsoo.ru/Matematika_uglublennij_uroven_Realizaciya trebovanij FGOS
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osnovnogo_obschego_obrazovaniya_Metodicheskoe _posobie_dlya_uchitelya.ht

m (mara obpamenus: 23.06.2023).

3. Pocnosa JI. O., Anekceesa E. E., bynko E. B. Marematuka. Peanuzarnust

tpedoBanuit ®I'OC ocHOBHOTO 0011IeTO 00pa30BaHUs: METOIMYECKOE TTOCOOHe

st yaurens / JI. O. Pociosa, E. E. Anekceea, E. B. bymko; mox pen.

JI. O. PocnoBoii. — M.: ®I'BHY «MHCTHTYT cTpaTerun pa3BUTHs 00pa30BaHUN,

2022. — 264 c. — [DnexTponsnslii pecype]. — URL: —

https://edsoo.ru/Realizaciya_ FGOS_osnovnogo_obschego_obrazovaniya _Uchebn

ij_predmet Matematika .htm(nara o6pamenus: 23.06.2023).
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2. Xwuromupckuit M. Kombunaropuka / Matemaruka (MLIHMO). — 2022. — Ne 1.

3. ®pank B. 3amaun, B KOTOPBIX BBITOJAHO MPUMEHSATH METOJ] KOOpAUHAT // MaTtemaTuka
(MLIHMO). — 2022. — Ne 1.

4. Jleit6ocon K. Kybuueckas ¢ynkius. Pemennue kyouueckux ypaBHeHuii / Matemaruka
(MLIHMO). — 2022. — Ne 2.

5. Kapaumunckuii E. ['paduyeckuii cioco0 pemeHus 3agad ¢ mapameTpaMu Ha mockocta Oxa
// Matematuka (MLITHMO). — 2022. — Ne 3.

6. bubukos I1. Ha ypokax anre6psi B nunee «BTOPAS ILIKOJIA» // Marematuka
(MLIHMO). — 2020. — Ne 5. — C. 4-12.

7. bubukos I1., Kozepenko K., ManaxoB A. Ypoku reomerpuu B utee «BTOPAS
IKOJIA» // Marematuka (MITHMO). — 2020. — Ne 6. — C. 4-9.

8. TapacoB B. AprymeHT MOHOTOHHOU ()YHKIIMH, €r0 YaCTHBIE Cydau: TEOPHs U 3aaauu //
Maremaruka (MIIHMO). — 2022. — Ne 8, ¢. 4349, Ne 9, ¢. 37-42, Ne 10, c. 42-48. — 2023.
—Ne 1, c.24-50, Ne 2, c. 48-56, Ne 4, ¢. 33-40. 91

9. Bsiconkuii U. 3amgauu ¢ ynuisl // Maremaruka (MIITHMO). — 2022. — Ne 6, ¢. 39-46, Ne 7,
c. 57-60, Ne 8, c. 50-54, Ne 9, ¢. 54-59, Ne 10, c. 49-54. — 2023. — Ne 1, ¢. 54-60, Ne 2, c.
57-62, Ne 3, ¢. 55-58, Ne 4, c. 54-60.

10. Berynu A., [TankpateeB A. [Tpodwmnbnsiii EI'D: 3aganus 17 u 18 // Marematuka
(MLIHMO). — 2022. — Ne 9. — C. 31-36.

11. BrikoB C., [lertsapes E. [Ipodunbaelii ypoBens: 3agaya 17 // Maremaruka (MIIHMO). —
2022. — Ne 1. — C. 47-52.

12. TIpoxodses A. [Ipodunsusiii yposens EI'D. BAJTAHUE 15 // Maremaruka (MIIHMO). —
2022. —Ne 3. - C. 16-24.

13. IIpoxodseB A. [Ipodunbusiii yposens EI'D. 3AJTAHUE 14 // Maremaruka (MIIHMO). —
2022. — Ne 4. — C. 43-51.
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1. Math.ru — [Dnexrponnsiii pecype]. — URL: https://math.ru (1ata obparieHus:
23.06.2023).

88

2. bank 3amanuii anst GOpMUPOBAHUS U OLIEHKH (PYHKIIMOHAIEHON rPaMOTHOCTH
00yJaronmxcsi OCHOBHOM MIKOJIBI (5—9 Kiaccel). — [DIEKTpOHHBIN pecypc]. —

URL: http://skiv.instrao.ru/bank-zadaniy/ (nata ooparmenus 23.06.2023).

3. BupryanpHbie 1a60paTOpHBIC U IPAKTUUYECKUE PAOOTHI Ha YIITyOJICHHOM YPOBHE
OCHOBHOTO0 0011ero oopazoBanus. — PI'BHY «HCTUTYT cTpateruu pa3BUTHs
obpasoBanus». — [DnexktpoHHbii pecype]. — URL: https://content.edsoo.ru/lab/
(mata obpamenwus: 23.06.2023).

18



4. BupryanbHble 1a00paTOpHBIC U MTPAKTUYECKHE PA0OTHI HA YIIyOJIEHHOM YpOBHE
cpennero obmiero oopazopanus. — ®I'bHY «HcTUTYT cTpaTeruu pa3BUTHS
obpaszoBanus». — [DnexTpoHHbI pecype]. — URL: https://content.edsoo.ru/lab/
(mara obpamenus: 23.06.2023).

5. Tloptan «EquHoe conepkanue o0Iero oopasoBaHusy. — [ DNEKTPOHHBIN pecypc]. —
URL: https://edsoo.ru/ (lata obpamenus: 23.06.2023).

6. MHpopMaIimioHHO-TIONCKOBAst CUCTEMA «3a/laud 110 TEOMETPHID. —
[DnexTponnsiit pecypc]. — URL: https://zadachi.mccme.ru/2012/local.html (mata
obpamenusi: 23.06.2023).

7. Metonuueckue kerchl o maremaruke. — ®I'BHY «Mucturyr crparerun
pasBuTHs 0Opa3oBaHus». — https://content.edsoo.ru/case/subject/6/ (nara
obpamenus: 23.06.2023).

8. OObpazoBatenbHbli LIEHTP «Cupuycy». — [DnekTponHsbIil pecype]. — URL:
https://sochisirius.ru/ (mata o6pamenus: 23.06.2023).

9. OO6yuaromas onnaitH-cuctema o maremaruke «01Maremarukay. —
[Dnextponnslii pecypc]. — URL: https://01math.com/ (narta obpamienus:
23.06.2023).

10. Poccwuiickas ayeKTpoHHas mIKoua. — [ DneKTpoHHsIH pecype]. — URL:
https://resh.edu.ru/ (nara obpamenus: 23.06.2023).

11. Cemunapsl «Metoandeckas MoAep:KKa yuuTeIe MaTeMaTHKU ITPHU BBEICHUHU U
peamuzanuu 06HOBIEHHBIX @T'OC OO0 u COO». — ®I'BHY «MCPO PAO» —
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https://edsoo.ru/Metodicheskaya_podderzhka_uchitelej_matematiki_pri_vvedenii
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OueHo4YHbIE MATEPHAJIBI.

KonTtposnbHO-U3MepuTenbHble MaTepraibl UCMIONB3YIOTCA U3 AUIAKTUYECKUX MATePUATIOB K
ocHoBHOMY y4eOHHKY «['comerpusi, 10 xmacc»/ Mepsmak A.I'., Homuposckuii JI.A.,
[Momonckuit B.b., Sxup M.C., a Takxke U3 MHOTOYMCICHHBIX IOCOOWH, COOPHHUKOB
TPEHUPOBOUYHBIX U IMATHOCTUYECKUX PaloT.

KPUTEPUM 1 HOPMBI OLIEHKH 3HAHUI OBYYAIOIIIUXCS

OLEHKA YCTHOI'O OTBETA

OtMmeTKa «5»

-OTBET MOJHBIN U MPAaBWILHBINA HA OCHOBAHMH MU3YYEHHOI'O0 MaTepuaa;

- MaTepuan U3JI0KEH B ONPENENEHHON JOTHYECKOW MOCIeI0BaTeIbHOCTH, JINTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITEIbHBIH

OtMeTKa «4»

-OTBET MOJHBIN U MPaBUIbHBIM HA OCHOBAaHUHU U3y4YEHHOTO0 MaTepHana;

- Marepuaj HU3JIOKEH B ONPENENEHHON JIOTUYECKOW TOCIEIOBATEIbHOCTH, MPU HTOM
JIOTYIIIEHbI JIBE-TPHU OLIMOKH, UCTIPABJICHHBIE M0 TPEOOBAHUIO YUUTEIIS

OtMeTKa «3»

- OTBET IMOJIHBII, HO MPH 3TOM JOIYIIEHA CYIIECTBEHHAs OIMOKA WM OTBET HETOJHBIN,
HECBSI3HBIM.

OTMeTKa «2»

- TIpU OTBETE OOHAPYKEHO HEMOHWMAHHUE YYalIUMCS OCHOBHOTO COJIEpKaHHUsI Y4EOHOro
MaTepuaiga WIH JOMYIIEHbl CYIIECTBEHHBbIE OIIMOKH, KOTOpbIC YYalIUHCS HE MOXKET
WCIIPABUTH MPU HABOSIINX BOIPOCAX YUUTEIIS.

OTMeTka «2» OTMEYaeT TaKUe HEJOCTaTKW B IMOATOTOBKE YUYEHHKA, KOTOPBIE SBISIIOTCA
CEPHE3HBIM MPEMATCTBUEM K YCIICITHOMY OBJIAJICHUIO MOCIEAYIONIUM MaTepurara.

OIIEHKA IIMCBbMEHHBIX KOHPOJIBHBIX PABOT

OTMeTKa «5»

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOXKHA HECYIIICCTBEHHAS OIINOKA.

OtMmeTKa «4»

- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee TBYX HECYMECTBEHHBIX OITHOOK.

OtMmeTKa «3»

-paboTa BBIITOJIHEHA HE MEHEEe YeM Ha TIOJIOBHHY, JIOMYIICHA OJIHA CYIIIECTBCHHAS OIMOKA H
IIPH 5TOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmeTKa «2»

-paboTa BBIMIOJIHEHA MEHEE YeM Ha IMOJIOBUHY WU COACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.
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