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IHOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHoOro kypca «I'eomeTpus» 6a30Boro ypoBHs it o0ydarommxcs 10 —
11 xmaccoB pa3paborana Ha ocHoBe DerepaaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTA
cpenHero o6iiero oopa3oBaHusl, C Y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAJAUILIUNA POCCHIICKOTO 0Opa3zoBaHus. Peanu3aius mporpaMMel
o0ecrneurBaeT OBIAJACHHUE KIOYEBbIMUA KOMIIETEHIIUSMHU, COCTABIISIFOIIMMH OCHOBY IS CAMOPa3BUTHUS
¥ HENPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHA JUYHOCTH 00YUAIOIIHXCSI.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Baxxnocth yueOHOro Kypca TeOMETpUM Ha YpOBHE cpeaHero olmiero oOpa3oBaHUs
00yCJI0BJIeHA MPAKTUYECKON 3HAYMMOCTBIO METANPEMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00yUeHHS
reOMETPUHU B HANIPABJICHUU JINYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, popmupoBanus GyHKINOHATBHOM
MaTeMaTHYECKON TPaMOTHOCTH, U3yUeHHsI APYTUX YUeOHBIX AUCUUIUIMH. PazBuTue y oOydarommxcs
MPABWIbHBIX TPEICTABICHUNA O CYHUIHOCTH M TPOUCXOXKICHUHU TE€OMETPUYECKUX abCTpakiui,
COOTHOUICHUH PEAIBHOIO U UJICAIBHOI0, XapaKTEPe OTPAKEHUSI MaTEMaTUYECKON HAyKOU SIBJICHUM U
MIPOLIECCOB pPEaTbHOIO0 MHpa, MECT€ T'e€OMETPHUH B CHCTEME HAayK W POJM MaTeMaTUYeCcKOTro
MOJICIIMPOBAaHUSI B HAYYHOM IIO3HAaHWM M B NPAKTUKE CHOCOOCTBYeT (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS Y4YAlllUXCs, a TaKKe KaueCTB MBIIUICHUS, HEOOXOMUMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBnsieTcss OOHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpPEIHEro OOMIEero
00pa3oBaHMsl, TaK KaKk 00€CIIEUNBAET BOZMOKHOCTD N3YYEHUS KaK JUCIUIUIMH €CTECTBEHHO-HAYYHOM
HAIPaBJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MblIIICHUE, GOPMHUPYEMOE NIPU U3YyUEHHH OOYUYarOIMIMMUCS MOHATUHHBIX OCHOB
TE€OMETPHH W TIOCTPOCHUH IIETIOYKU JIOTUYECKUX YTBEPKIECHHH B XOJE PEUICHUS T'€OMETPHUYECKUX
3aJja4, yMEHHUE BBIJIBUTaTh U OMPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS NP PEIICHUH
3a]]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (U3UKH.

YMeHHe OpUEeHTHPOBATHCS B NMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTIX
JeSTeNbHOCTH 4YeloBeka. OpHeHTalusl 4YelioBeKa BO BPEMEHH M TMPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €r0 COLHAILHOrO OBITHS, (OpMa OTPAKEHUS OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS M aKTUBHOTO TPEoOpazoBaHMsl JAeHCTBUTENBHOCTH. OniepupoBaHHe MPOCTPAHCTBEHHBIMH
oOpazaMu OObEeTUHSET pasHble BUAbI Y4eOHOH M TPYNOBOW AEATENbHOCTH, SIBISIETCS OJHUM U3
poeCCHOHATFHO BaKHBIX KAa4eCTB, IMOITOMY aKTyallbHa 3a71ada (popMupoBaHUS y 00ydJarOMIUXCS
IIPOCTPAHCTBEHHOTO MBIIUICHUsI KaK Pa3sHOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIECTBEHHOTO
KOMITOHEHTA B TIOJITOTOBKE K MPAKTUIECKOH EATETHHOCTH 110 MHOTUM HAIIPABIICHHSIM.

Llens ocBOEHUs MporpaMmsel yuyeOHOro Kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOYy4EHUS —
oOmeoOpazoBareibHOe H  OOIMIEKYJIBTYpPHOE pa3BUTHE OOydYaromuUXcsi dYepe3 oOecredyeHue
BO3MOYKHOCTH HPUOOPETEHUs] M HCIHOJIb30BAHUS CHUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUM U
NEWCTBUH, CreU(PUIHBIX T€OMETPHH, BO3MOXKHOCTH YCIIEITHOTO TPOJOJDKCHUS OO0pa30BaHUS IO
CMELUATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAHBIM UCIIOIB30BaHUEM T€OMETPHH.

[Tporpamma o reomeTpuu Ha 0a30BOM YpOBHE TpeAHA3HAYCHA ISl O0YUArOIIUXCs CPeaHEn
IIKOJIbI, HE UCTIBITHIBABIINX 3HAUUTENbHBIX 3aTPyIHEHUI Ha ypOBHE OCHOBHOTO O01IEr0 00pa30BaHMUsL.
Takum oOpa3om, oOydarornuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWUTH OOIIME MaTeMaTHYECKHE
YMEHUS, CBSI3aHHBIE CO CHEUU(UKOH TreoMeTpur M HEoOXOAWUMBbIE Ul KU3HH B COBPEMEHHOM
obmiectBe. Kpome 3T0Oro, oHM UMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETpHUI0 Oojiee riay0oKo, eciu B
JambHEeMIIeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKMX 3HAHUAX B Mpo(ecCHOHANbHOM
NeSITEIbHOCTH.

JlocTikeHre Lelnu OCBOEHHs NMPOrpaMMbl OOECIIEYMBAETCS PELICHHEM COOTBETCTBYIOLIMX
3amad. [IpuopureTHpIMU 3a7adamMu OCBOCHHS Kypca «l'eomerpum» Ha 6a3oBoM ypoBHe B 10—I11
KJ1accax sSIBIISIOTCS:

e  (opmHpOBaHUE MPEACTABICHHUS O TECOMETPUHU KaK YaCTH MHPOBOM KYJIbTYpHI U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;



e  (¢opmHpoOBaHUE MPEICTABICHUS O MHOTOIPaHHMKAX M TeJaX BpalleHHUs Kak O
BOXHEHIIMX MaTEeMaTHYECKUX MOJENAX, MO3BOJIAIOUIMX OMNMCHIBATh M M3y4yaTh pa3HbIE
SIBJICHUSI OKPY>KAIOIIETO MUPA;

e  (opmHpOBaHHE YMEHHS pPACIIO3HABATh HA YEPTEkKaX, MOJEIAX U B PEATHLHOM
MHUpPE MHOTOT'PaHHUKH U TeJla BPaILCHHS;

e  OBJAJICHUE METOJAaMH peIIeHUs 337ad Ha IOCTPOCHUS Ha H300PAKECHHUAX
IIPOCTPAHCTBEHHBIX (QUTYP;

e  (opmMHpOBaHHE YMEHHMS  ONEpUPOBaTb  OCHOBHBIMU  IOHATHSAMH O
MHOTOTpaHHHUKaX M TeJIax BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

®  OBJAJICHUE ANTOPUTMAMM PEIICHUS OCHOBHBIX THUIIOB 3a/a4; (OpPMHUpPOBaHUE
YMEHUS TPOBOAUTH HECIOXKHBIE JOKA3aTENIbHbIE PpAcCyXkJIEHUsI B XOJAE peIleHUs
CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUIECKUM COJICPKAHUEM;

®  pa3BUTUE WHTEJUIEKTYyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaronmxcs,
II03HABATEIbHOM aKTUBHOCTH, UCCIIE0OBATENILCKUX YMEHNUN, KPUTUYHOCTH MBIILICHHUS;

e  ¢opmupoBaHHe (DYHKIMOHAIBHOM I'PaAaMOTHOCTH, PEJIE€BAaHTHONH TI'E€OMETpPUU:
YMEHHE  pPACIO3HAaBaTh  MNPOSBICHUS  T'€OMETPHUECKUX  IMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peaJIbHBIX JKU3HEHHBIX CUTYAMsIX U MIPU U3YUYEHUH JPYTUX y4eOHbIX
MIPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (DOPMYyTUPOBATh UX HA SI3bIKE
IeOMETPHH U CO3/]aBaTh T€OMETPUUECKHE MOJIENIU, IPUMEHATh OCBOCHHBIN r€OMETpUYECKUIA
ammapar Ui peleHus IPakTHKO-OpUEHTHPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH M OLICHUBATH
MIOJIyYEHHBIE PE3YJIbTaThI.

OTnu4uTeNbHOM 0COOEHHOCTBIO MPOTPAMMBI SIBISIETCSl BKIIIOUEHHE B KypC CTEPEOMETPUH B
Hayaje ero M3y4yeHus 3a/ay, pellaeMblX Ha YPOBHE MHTYUTUBHOI'O IO3HAHMS, U ONpPEACIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO JIOTHUYECKOTO U
IIPOCTPAHCTBEHHOT'O MBIIIICHUS, CTUMYJIUPYET NPOTEKAHUE MHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K
JaIbHENIIEMY U3yYEHHUIO PEeIMETA.

[lpeamourenue oTHA€rTcs HAMIAJHO-KOHCTPYKTUBHOMY METOAYy OOyYeHus, TO €cTb
TEOPETHYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IIPEJAMETHO-TIPAKTHYECKOM
JesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Yy YyYalIUXCsl B Kypce CTepeoMETpUH
MPOBOJUTCS 3a CYET peIIeHHs 3a7ad Ha CO3/JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3a1ad Ha
ONlEpUPOBAaHUE TPOCTPAHCTBEHHbIMU oOpa3amu. Co3gaHue oOpa3a MPOBOIUTCS € ONOpPO Ha
HarJSITHOCTh, @ ONIEpUPOBaHME 00pa30M — B YCIIOBHSX OTBJICYCHHUS OT HATJISITHOCTH, MBICICHHOTO
M3MEHEHHS €r0 UCXOJHOTO CO/IepKaHMs.

OcHOBHBIE  conaepxaTenbHbie JuHUM Kypca «['eomerpum» B  10-11  xmaccax:
«MHuororpanHuku», «IIpsMble n mIockocTH B mpocTpaHcTBe», «Tenma BpameHus», «Bektopsl u
KOOP/MHATHI B IPOCTpaHCTBEe». DOpMUpOBaHHE JIOTHYECKUX YMEHUH pactpeensieTcsi He TOJBKO I10
coJiep KaTeNIbHbIM JIJMHUSAM, HO U 10 rojiaM 00yueHHs Ha YPOBHE CPEIHEro o01ero oopa3oBaHus.

Copneprxanmne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS pabodeit
IpOrpaMMbl, pacrlpefeiaéHHbIM MO rojaM OO0Yy4eHHs, CTPYKTYPHPOBAHO TaKUM 0Opa3oM, 4YTOOBI
OBJIQJICHUE TEOMETPUYECKHMHU TOHITHSIMH W HaBBIKAMH OCYIIECTBISUIOCH MOCIENOBATEIBHO W
MOCTYTIATENBHO, C COOIOIEHUEM MTPUHIINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHSI BKJIIOUAINCH B
OOLIYIO0 CUCTEMY T€OMETPUYECKUX MPEJICTABICHUI 00yUYaoIUXCsl, PACHIUPAS U YIi1yOuiss e€, oopasys
MIPOYHBIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenne reomerpuun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 vac B Hegemo B 11
KJIacce, BCETro 3a JiBa roja oOydenwus - 102 yueOHbIX yaca.
IIJIAHUPYEMBIE PE3YJIBTATBI
JJUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOGHMSI MpOorpaMMmbl ydeOHOro mnpenmera «MaremaTtuka»
XapaKTEPU3YIOTCS:
I'paxxnanckoe BocnuTaHue:



c(OpPMUPOBAHHOCTBIO ~ TPAXKIAHCKOM mo3unuu  oOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCUICKOTO OOIIecTBa, MPEACTABICHUEM O MATeMaTUYECKHUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHM, IPOIEAYP TPakIaHCKOTO OO0IecTBa (BHIOOPHI,
OMPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C COLIMAIIbHBIMU WHCTUTYTaAMH B COOTBETCTBUU C MX
GYHKIUSMU 1 HA3HAUYCHUEM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TPakIaHCKON WMICHTHUYHOCTH, YBaXXEHHS K MPOLLIOMY U
HACTOSIIEMY POCCHICKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHMKECHHSM POCCUUCKUX
MaTEMaTHKOB U POCCUICKONW MAaTEeMaTUYECKOM MIKOJIbI, K UCIIOJIb30BAHUIO ATHX IOCTHKEHUH B APYTUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHMEM  JIyXOBHBIX IIEHHOCTEH  pPOCCHICKOrO0  Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3THUYECKOTO IOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKd M JCSTEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOWYMBOTO OYyIyIIEro.

JcTeTH4YeCKoe BOCIUTAHME:

ACTETHYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAs 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a1ad, PEIICHUW, PACCYXJICHUW; BOCIHPHUHUMYMBOCTHI0O K MATEMATHYECKHAM aCIeKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS IPUMEHITh MaTEeMaTHUECKHE 3HAHUSI B UHTEpecax 3J0POBOTO U
0e30macHoOro 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pOBOC NMHUTAHUE,
cOamaHCHUpPOBAaHHBINA PEXKHUM 3aHATUN U OTAbIXA, perylsapHas (pu3nueckas akTUBHOCTD); PU3NYECKOTO
COBEPILICEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JCSITEIILHOCTHIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYI0JIIOOUS; MHTEPECOM K Pa3IMYHBIM chepam
npodeccHOHANBbHON NeATeIbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW U €€ MPHIOKEHUSIMU, YMEHHEM
COBEpIIIaTh OCO3HAHHBIM BHIOOP Oyaymieil mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC KM3HEHHBIE
IJTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHUYEeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSDKEHUHM BCEH YKM3HU; TOTOBHOCTHIO K AKTMBHOMY YYAaCTHIO B PEIICHHH MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JIKOJNIOTUYECKOW KYNbTYpbl, MOHUMAHHEM BIUSHUS COILUAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSHUE TMPUPOJAHOW U COITHATBHOM CpEIbl, OCO3HAHUEM
rI100ambHOrO XapakTepa dKOJOTHYECKUX MpoOjeM; OpUeHTAIe Ha MpUMEHEHUE MaTeMaTUYeCKUX
3HAHUH I PEIIeHUS 3a7a4 B 00JaCTH OKPYXKAIOIIEH Cpe/ibl, TUNTAHUPOBAHUSI TIOCTYITKOB U OIEHKH MX
BO3MOJKHBIX MOCIEACTBUHN ISl OKPYKAIOLIEH Cpeibl.

LeHHOCTH HAYYHOTO0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd ¥ OOIIECTBEHHOW MPaKTUKH, TOHUMAaHUEM MaTEeMaTHYECKONH HayKH Kak cephl 4eTOBEYECKON
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJI PA3BUTHUS IMBUIIM3AIIMH; OBJIA/ICHUEM SI3bIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOW KYJIbTypOH KaK CpEICTBOM IIO3HAHHMS MHpPA, TOTOBHOCTHIO

OCYILECTBIATH IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIE Pe3yJbTaThl OCBOSHUS MPOTPaMMBI yd4eOHOro mpeaMmera «MareMaTHKa»
XapaKTepU3yIOTCs OBJIaJICHUEM YHHUBEPCATbHBIMU no3HasamenbHbIMU oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCBUAMY, — VHUBEPCANbHLIMU — Pe2yIsmUEHbIMU
oeticmeusmu.

1) Vuueepcanvuvie noznasamenvuwvle oelicmeus, obecneuusarom @opmuposanue 6a306blx
KOCHUMUBHBIX HNPOYEcco8 00yYaouuxcs (0céoeHue Memooo8 NOZHAHUSL OKPYICAIOUe20 mupa,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHpopmayuet).

ba3soBble Jlornyeckue 1ecTBUA:

®  BBISBIATH M XapPaKTEPHU30BATh CYIIECTBEHHBIC NPHU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TOHSATHH, OTHOIICHWH MEXKAYy MOHATUSAMH; (OPMYIHPOBATH ONPEACICHUS



MOHATUH; yCTAaHABIMBATh CYIIECTBEHHBIH TMpPH3HAK KiacCH(UKAIMK, OCHOBAaHUS JUIS
00001IIeHNS ¥ CpaBHEHUS, KPUTEPUH IMPOBOUMOTO aHAIH3a;

e  BOCHOpMHHMMATH,  (GOPMYIUPOBaTH U  TPEOOpPA3OBLIBATH  CYXKJICHUS:
YTBEpAMUTEIbHBIC U OTPULIATEIILHBIC, SIMHUYHBIC, YACTHBIC M OOIIIKE; YCIOBHEIC,

®  BBIIBISTH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B
(dakTax, JaHHBIX, HAONIOJECHHUSIX U YTBEPKICHHUSX; NPEJIaraTh KPUTEPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

e  JenaTh BBIBOABI C HCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

®  TIPOBOJHUTH CAMOCTOSITEIIHO JIOKAa3aTeIbhCTBA MATEMATUYECCKUX YTBEPKICHUH
(mpsiMble W OT TPOTUBHOTO), BBICTPAWBATh APTYMEHTAIHMIO, MPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY KIICHHS U BBIBOJIBI;

e BpIOMpaTh cCmocoO pemieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEIICHMs, BBHIOMpaTh HambOoyee MOAXOAALUIMA € YYETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble ucciegoBaTebcKue 1eCTBUS:

®  JCIOJIB30BaTh BOMPOCH KakK MCCIENOBATEIbCKHI HHCTPYMEHT ITO3HAHMS,
(dbopMyIHpoBaTh BOMPOCHL, (UKCUPYIONIME HPOTHBOPEYHE, NpOOJIeMy, YCTaHABIMBATh
MCKOMOE U JaHHOE€, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UITUIO, MHEHHE;

®  TIPOBOJHUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIN YKCIIEPHUMEHT, UCCIIEIOBAHUE T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHu4ecKOro 00beKTa, SIBIICHUS, IPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXy 00BEKTaMH, SIBICHUSMH, IPOIIECCAMH;

®  CaMOCTOSITENIBHO (OPMYJIHPOBATh OOOOIICHHWS W BBIBOJBI IO pPE3yJbTaTaMm
MPOBEJAEHHOTO HAOIIIOJCHUS, HWCCIICJAOBAHMs, OICHUBATh JIOCTOBEPHOCTH IOJIyUYCHHBIX
Pe3yJIbTaTOB, BBIBOJAOB U 0000IICHUH;

®  TIPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATh
MIPEJIITOJIOKCHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ naopmanmeii:

®  BBIABIATH JACPUIUTHI MHPOPMAIUH, JaHHBIX, HCOOXOIUMBIX IJIi OTBETa Ha
BOTIPOC U JIJIsl pEIICHUS 3a/1a9H;

e  BpIOWpaTh MHPOPMAIUIO U3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3HPOBATH,
CUCTeMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh HH(POPMALMIO PA3NUYHBIX BUIOB U (POpM
MIPEICTABIICHHS,

®  CTPYKTYpHpOBaTh HWH(OPMAIUIO, TPEICTABIATh €€ B pPa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUIECKH;

®  OIICHUBATH HaAEKHOCTD nHbopManuu 1o CaMOCTOSITENTEHO
c(hOpPMYJIUPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeus, 00ecneuusarom coopmupo8aHHoCmsy
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Oo0menne:

®  BOCHPHUHHMMATH U (HOPMYITHPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBUSMH U
[ESIMU OOTICHHMSI; SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS IO XOJy pEIICHUs 3aJadyd, KOMMEHTHPOBATh
MOJTyYSHHBIH Pe3yJIbTarT;

e B X0Je OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMHI,
MpoOJieMbl, pellaeMoil 3a/Ja4yu, BBICKA3bIBATh HJICH, HAIlETICHHbIE Ha TOUCK PpEIICHHUS;
COITOCTABJIATH CBOM CYXJICHHS C CYXKICHUSIMH JIPYTUX YIACTHUKOB JTUAJIOTA, OOHAPYKUBATH
pasnuyune U CXOJACTBO MO3UIIMN; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHUS, CBOU
BO3PAKCHHS,

®  TIPEACTaBIATH PE3yJbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, HCCIICIOBaHUS,
MIPOEKTA; CAMOCTOSATEIBHO BEIOUPATh ()OpMAT BHICTYIUICHHSI C YIETOM 33729 IPE3CHTAIMH U
0c0OEHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBo:

® TIOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW M WHAMBUIYaTBHOM

paboThl TIpH peIIeHWH Y4YeOHBIX 3aqad; MPUHUMATH [eIh COBMECTHOW AESITeIbHOCTH,



IUTAHUPOBATh ~ OPraHW3allMI0 COBMECTHOW  palboThI, pacmlpenesisiTb BHIBI  padoT,
JIOTOBAapUBATKCS, 00CYKIaTh MPOIECC U pe3yNIbTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX
NI

®  y4yacTBOBaTh B TIpynmnoBbIX ¢dopmax padboThl (0OCYKIeHUs, OOMEH MHEHUH,
«MO3TOBBIEC HITYPMBI» M MHBIE); BBIOJIHATH CBOIO YaCTh paObOTHl M KOOPIUHHPOBATH CBOU
JCUCTBUSL C JPYTUMHU WICHAMH KOMAaHJIbI, OIICHWBATh KAueCTBO CBOErO BKJaJa B OOLIHIA
MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vhusepcanvuvie pezynsmusnsle Oeticmsus, obecneuusaiom @GOpMuUposaHue CMblCI06bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

®  COCTaBIIATH IUIAH, AITOPUTM PEUICHUS 3a7]aui, BEIOUPATh CIIOCO0 PEIIeHUs ¢
y4€TOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMAIIUH.
CaMOKOHTPOJIb:
®  BIAJCTh HABBIKAMHU MTO3HABATEIBHOMN pedIIeKCUU KaK OCO3HAHHSI COBEPIIAEMBIX
JNCWCTBUH W  MBICIUTEIBHBIX TPOLECCOB, WX PE3yJIbTAaTOB; BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKHU, CAMOKOHTPOJIS IIPOIIecca U Pe3y IbTaTa PElICHUs] MAaTEeMaTHYSCKON 3a/1a4H;
®  TpPEABHICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PCIICHUH 3aJIauH,
BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalICHHBIX OIIMOOK, BBISBJICHHBIX TPYTHOCTEH;
®  OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM, OOBSICHITH MPUYHMHBI
TOCTIDKEHUSI WM HEOCTH)KCHUSI PE3yJIbTaTOB JESATEIbHOCTH, HAXOIUTHh OIIMOKY, 1aBaTh
OLICHKY MPHOOPETEHHOMY OIIBITY.
NPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBath MOHATUSMH: TOUKA, TIPSAMAsi, MIIOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPHH M CJIEJICTBHS M3 HUX IPU PELICHUH TeOMETPUYECKHX
3ajad.

OnepupoBaTh MOHATUAMU: MAPAJUIETBHOCTD U EPIEHIUKYISAPHOCTD MPSIMBIX M IIJIOCKOCTEH.

KnaccugummpoBars B3anMHOE pacloIOKEHNUE TPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: JBYTPaHHbIM Yroj, TpaHU JIByTPaHHOTO yIia, peOpo JBYTrPaHHOTO
yIJIa; TMHEWHBIN YToJl ABYTPAHHOIO yTIiIa; IpalyCHas Mepa JIBYIPAHHOIO yIJIA.

OnepupoBaTh MNOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIbI MHOTIOIpaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPABIJILHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IMpamMHa; IMpH3Ma, MPSMOYTOJIBHBIN
napajuiesenumnes, kyo).

KnaccugunupoBars MHOrOrpaHHUKH, BBIOMpasi OCHOBAHUS JUIsl KJIacCU(UKAIUK (BBITYKIIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHHWKH, TPaBWIBHBIE MHOTOTPAaHHHMKH; TPSMbIe W HAKJIOHHBIE TPU3MBI,
napaiesIenune /b).

OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUEHH, UCTIONIB3YSl METO/I CJIEIIOB.

CTpouTh CceYeHUs MHOTOTPaHHHUKOB METOIOM CJIE/IOB, BBINOJHATH (BBIHOCHBIC) ILIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKJIEHHE T€OMETPUYECKUX BEJIMYUH MO 00pasliaM WM ajJrOpUTMaM,
MPUMEHSS U3BECTHBIC aHATMTUYECKHE METO/IbI IIPU PELICHUH CTaHIAPTHBIX MaTEeMaTHUECKUX 3a/1a4 Ha
BBIUUCIICHUE PACCTOSHUI MEXIY IBYMsI TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKU IO TUIOCKOCTH,
MEXY CKPELIBAIOIUMHUCS MPSIMBIMH.

Pemrate 3amaun Ha HaXOXKJIEHHE T€OMETPUYESCKUX BEIMYUH MO 00pasliaM WM ajJrOpUTMaM,
MPUMEHSS U3BECTHBIC aHATMTUYECKHE METO/IbI IPH PELICHUN CTaHIAPTHBIX MaTEeMaTHUECKUX 3a/1a4 Ha
BBIUUCIICHUE YTJIOB MEXIY CKPEHIMBAIOUIMMHUCS MPSMBIMHU, MEXKIY MPSIMON M IIOCKOCTBIO, MEXITY
IUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrauciate 00bEMBI U IIIOMIAU TTOBEPXHOCTEH MHOTOTPAaHHHKOB (TpU3Ma, MUpaMUaa)
npUMeHeHHEeM (HOpMyYJT; BBIUUCIATH COOTHOIICHUS MEXIY IJIOMIAAIMH MOBEPXHOCTEH, 00bEMamu
MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHMMETPUS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh CHMMETPUH;
IEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATh HH(DOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U pUCYHKAX.

[IpumensTb  reomerpuyeckue (akTbl Jid  pEUIeHHs CTEpEeOMETPUYEeCKHX  3ajad,
MPEIOIararoIIuX HECKOIbKO IIaroB PeIIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMmeHsTh TpoCTeiline MpPOrpaMMHBIE CpPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKUX 3aay.

[TpuBOIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHsTh TOMy4YEHHBbIC 3HAHMS Ha NPAKTHKE: aHAIU3HPOBATh pEalibHbIE CUTyallMH |
NPUMEHATHh U3yYEHHBIE MTOHATHUS B MPOIIECCE MOMCKA PELICHUS MaTeMaTHYeCKH c(hOpMYITHMPOBAHHOM
po0JIeMbl, MOACTUPOBATh PEalbHbIE CUTYallUd Ha SI3bIKE T€OMETPUH, HCCIEA0BATh MOCTPOCHHBIE
MOJICJIN C HCIOJB30BaHMEM TE€OMETPUYECKHX MOHATHI W TEeOopeM, ammapara aireOphl; pemarb
MPAKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOXKJCHHEM IeOMETPUUECKIX BEIHUMH.

11 KUIIACC

OnepupoBaTh MOHATHAMH: LUIUHAPUYECKAs MOBEPXHOCTh, 00pa3ymoIINe IMINHIPUYECKOM
MOBEPXHOCTH; LMJIMHAP; KOHUYECKasi OBEPXHOCTh, 00Pa3yIOIIHe KOHUIECKOH MTOBEPXHOCTH, KOHYC;
cepuueckas moBEepXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, chepa u 1map).

OOBSICHATH CIIOCOOBI MOJTyUEHUs TEJ BpaIllCHUS.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh TNOHATHUSAMHU: IIAPOBON CErMEHT, OCHOBAHHWE CEIMEHTa, BBICOTA CETMEHTA,
IAapOBOM CJIOM, OCHOBAaHME IAPOBOI0O CJI0S, BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOIIAAN IOBEPXHOCTEH TeN BpAIICHMS, T€OMETPUYECKUX Tell C
IpUMEHEHHEM (DOPMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHUK, BIMCAHHBIN B chepy M OMUCaHHBIN OKOJIO cepsl;
cdepa, BMCaHHAs B MHOTOI'PAaHHHK WJIH TEJIO BPAILICHHUS.

BbIuuciiATh COOTHOIIEHHUS MEXY TUIOIAIsIMH TOBEPXHOCTEH U 00bEMaMU TOJJOOHBIX TEJI.

N300paxkaTh u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTHIX UYEpTEKHBIX
MHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (QUTYp: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUECHUs TeJl BpaIleHUsI.

W3Bnekatb, MHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HWH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekKaX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE 1eHCTBUS CIIOKEHUSI BEKTOPOB, BHIUNTAHHUS BEKTOPOB U YMHOXEHHUsI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAaMH OHU 00JIaJatoT.

[TpuMeHsATH MpaBUIIO NapaljieNenunea.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPIANHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJ MEXKAY BEKTOpPaMH, CKaJIIpHOE IPOU3BENCHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBHI.

HaxoauTe cymMMy BEKTOpOB M NMPOM3BEACHUE BEKTOpAa HA YMCIO, YTOJ MEXIY BEKTOpaMH,
CKaJISIpHOE MPOU3BEJCHHE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAMHAT.

[IpumensTb reomerpuyeckue (GakTbl Jid  pEUIeHHs] CTepeOMETPUYEeCKHX  3ajad,
MPEIoIararolluX HECKOJIbKO 1IaroB peIIeH s, €ClIi YCIOBUS IIPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemarp mpocrelilmme reoMeTpuyeckue 3ajaud Ha NPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METO/a.

Pemarp 3agaun Ha [J0Ka3aTeNbCTBO MaTE€MaTHYECKMX OTHOLIEHHMM M  HaXOXKJIEHHE
IE€OMETPHUECKUX BEJIMYMH 1O O0pasiaM WIM alropuTMaM, MPUMEHssT U3BECTHBIE METOABI IPH
pEIlIeHNU CTaHAaPTHBIX MaTeMaTHYECKUX 3a]1a4.

[TpuMeHsATh TpoOCTEHIIME NPOrpaMMHBIE CPEICTBA M DICKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI MPU PELICHUN CTEPEOMETPUUECKUX 3aau.

[TpuBOANTE MPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B IIPUPO/IE U KU3HU, PACIIO3HABATD
MPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[TpuMeHATH MoJTyuYeHHbIE 3HAHUS Ha MTPAKTHUKE: aHATM3UPOBATh peaibHbIe CUTYalluu U
MPUMEHSTh U3YUYEHHbIE MOHATHUS B IPOIIECCE MTOMCKA PEIICHHs] MaTeMaTH4YeCKH c(POPMyYITUPOBAHHOM



Ipo0JIeMbI, MOJICIMPOBATh PEAJIbHBIE CUTYallMH Ha A3bIKE T€OMETPUH, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENIU C UCIIOJIB30BAHNEM F€OMETPUUYECKUX MOHATUI M TEOpEM, amlrmapara areOpbl; pemarh
[IPaKTUYECKUE 3a7a41, CBSI3aHHbBIE C HAX0XKICHUEM T'€OMETPUYECKUX BEIUYHH.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE MOHATHS cTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, IpocTpaHcTBO. IloHsaTHe 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMmHOE pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapajUleIbHbIE U
CKpeluuBaromuecs npsmsele. IlapamiensHOCTh NIPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJUICIbHbIE
IpPsIMBIE B IIPOCTPAHCTBE; MAPAUICIBHOCTh TPEX MPSAMBIX; MapaJUICIBHOCTD NPSMON U IIIIOCKOCTH.
VIl ¢ COHANpaBICHHBIMU CTOPOHAMM; YTOJI MEXIY IPSAMbIMU B IpocTpaHcTse. [lapainensHocTs
IJIOCKOCTEM: IapajulelbHble IUIOCKOCTH; CBOMCTBA IapaJUlelbHBIX ILIOCKOCTEH. IIpocreimue
IIPOCTPAHCTBEHHBIE (PUTYPHI HA MIJIOCKOCTU: TETPa’p, KyO, MapajuienenuIies; NocTpoeHHe CeUeHHH.

IlepneHquKyIpHOCTD NPAMOW M IUIOCKOCTH: NEPIEHAMUKYJIAPHBIE IIPSMBIE B IIPOCTPAHCTBE,
IIPsIMBIE NTapaJUIEIIbHbIE U MEPIEHANKYJIIPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTH NPSMON
Y TUIOCKOCTH, TEOPEMA O IPSIMOU NEPIEHANKYISIPHON IUIOCKOCTHU. Y TJIbl B IPOCTPAHCTBE: YTOJI MEXIY
IIPSIMON U IIJIOCKOCTBIO; IBYTPaHHBIA yroJl, JMHEWHBIN Yroyl AByrpaHHoro yria. [lepnenauxyisp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT NMPSMOM J0 IUIOCKOCTH, IIPOCKIUS
¢burypsl Ha IUIOCKOCTh. IlepreHAnKyIIpHOCTh IUIOCKOCTEH: MPHU3HAK NEPHEHIUKYJISIPHOCTH JBYX
mwrockocreil. Teopema 0 TpEX NMepreHANKYIIpax.

MHOTrOrpaHHUKH

IloHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PDAaHHHKA, BBIYKJIBIC U HEBBITYKJIbIE
MHOIOTpaHHHUKH; Pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yronpbHas npusMa; I'paHd U OCHOBAHMS
IIPU3MBI; IpsIMasi U HAKJIOHHAs IPU3MbL; OOKOBas U MOJIHAs IOBEPXHOCTH NMpu3Msbl. [lapannenenumnes,
IIPSIMOYTOJIBHBIN MapajulesieNunel U ero coicrTBa. [Iupamupa: N-yrojapHas nupaMuja, TPaHd U
OCHOBaHUE MUpaMHbl; OOKOBas M IMOJIHAS TMOBEPXHOCTh NMUPAMUJIBI, NpPaBUIbHAS U YyCEUEHHas
nUpaMua. JJIEMEHThl IPU3Mbl U TUpaMubl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: IOHATHE IIPABUIIBHOTO
MHOT'OTPaHHUKA; PABWJIbHAS IPU3Ma U IIpaBUiIbHAS IUpaMuUa; IpaBuiibHas TPEYrOJbHAs MMPaMHIA
U NIpaBWIBHBIN TeTpasap; kyO. [IpeacraBienne o npaBMIIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOJAEKadIp
u ukocadip. CeueHust NpyU3Mbl U TUPAMUJIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, MPSAMOMW, INIOCKOCTH.
DneMeHThl CUMMETPHUH B MUpaMuax, Napajuienenunenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbruuciienne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriubl. [lmomans GoxoBoi
MTOBEPXHOCTU U TOJIHON MOBEPXHOCTU MPSIMOW NMPU3MBI, IUIOIIAJh OCHOBAaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU TNpsMoi mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH MPaBUIIBHOM
MMpaMHJIbl, TEOpEMa O Iuiouiaau yced€HHoM nupamuabl. [lonstue o0 o6béme. OOBEM nupamMuabl,
IIPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOLIEHHS MEXIY IUIOUIAAIMU IOBEPXHOCTEH,
00bEMaMU MOT0OHBIX TEll.

Haumenos Komu OcHOBHOE OCHOBHbBIE BHJIBI I€SITEILHOCTH
aHu 4ECTBO COJCpKaHUEC o0yyJaronuxcs
e 4acoB
pasznena
(Tem
bl)

Kyp
ca




Beenenue B OCHOBHBIE TOHATHS AKTYaJIu3uPOBaTh (PaKkThl U METOBI TIJITAHUMET -
CTCPCOMETPUIO 10 CTEpPCOMETPHUH: TOUKA, puu, pelICBaHTHBIC TEME.
npsamMast, INIOCKOCTD, Hoayuyats npencraBicHUs
npoctpancTBo. [IpaBuia 0 MIPOCTPAHCTBEHHBIX (PUTypax, pazoupaTh
n300pakeHUsIHA MIPOCTEHIINE TPABUIIAN300paKEHUS dTUX PUTYD.
PUCYHKaX: U300paKeHUS HN300paxkarh NpsMyI0 U INIOCKOCThHA PUCYHKE.
IJIOCKOCTEH, Pacno3HaBaTh MHOTOIpaHHUKH,TUPAMUTY, KyO,
NapajuieIbHbIX MPSIMbBIX Ha3bIBAaTh UX JIEMEHTHI.
(OTpe3KOB), cepeIuHBbI JenaThb pUCyHOK Ky0a, TUPaMUIbL, HAXOIUTh
OTpe3Ka. OIIMOKH B HEBEPHBIX H300PAKECHUSAX.
[TonsaTus: nepecekarompecs | 3HAKOMHUTBCS C CEUYECHUSAMH,
IJIOCKOCTH, C METOJIOM CJIE0B; UCMOJIb30BATHJISI IOCTPOCHUS
MEPECEKAIOIINECS IIPSAMast CEYEHUSI METOJI CIIEJIOB, KPATKO 3aMKUChIBATh 1Iarx
Y TJIOCKOCTb. IIOCTPOEHHUSI CEUCHUS.
3HaKOMCTBO C Pacno3naBathb BUJ CEUEHHUS U OTHOILLICHUM, B
MHOTOI'paHHUKaMHU, KOTOPBIX CeueHue JAeTuT pedpa Ky0a, HAXOIUTh
M300paKeHue IO IbCCUCHHUSL.
MHOTOTPaHHUKOB Ha Hcnoab3oBath no100Ke Npu pelIeHUH 3a7a4 Ha
pUCYHKaX, Ha MMOCTPOEHUECCUCHU.
MPOEKITUOHHBIX 3HAKOMHUTBCS C AKCMOMATHYECKUMITOCTPOEHUEM
YepTeKax. CTEPEOMETPHH,
Hauanbubie cBeneHus C aKCMOMaMU CTEPEOMETPUUU CIICICTBUSIMU U3 HUX.
0 KyOe u nupamue, HNiutiocTpupoBaTh aKCHOMBIPUCYHKAMHU
UX pa3BEPTKU U IpUMEpamMu
u Mozenu. Cedenus 13 OKPYIKaroIel 00CTaHOBKU
MHOTOTPaHHUKOB.
[TonsTre 06
aKCHOMaTUYECKOM
MMOCTPOCHUU
CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
[IpsimbI B3anmuoe AKTyaJau3upoBaTh (HaKkTbl U METOBIIIAHUMETPUH,
eu 12 pacrosoxKeHne pelieBaHTHBIE TEME, IPOBOIUTH aHAJIOTHH.
MJI0OCKO TIPSIMBIX B IepeuncasiTb BO3MOXKHBIE CTIOCOOBIPACTIONOKEHHUS
CTUB MPOCTPAHCTBE: JIBYX MPSIMBIX
[pOCTpP MepeceKaroImecs, B IPOCTPAHCTBE, WILTIOCTPUPOBATH UXHA IPUMEpPax.
AHCTBE. TapaIC/IbHBIC 1 I.[aBaTl) omnpeaeaeHue
[TapannensH CKPEIIUBAIOIINECS CKPEIIMBAIOIIUXCS MPSIMBIX,(OPMYITUPOBATH
OCTb MpsIMBIE. MPU3HAK CKPEIIMBAIOIINUXCS TIPSIMBIX
[PAMBIXH [TapannensHOCTh MPAMBIX U IIPUMEHATH €T0 IIPU PEIICHUU
MJIOCKOCTEMN Y TUIOCKOCTEN B

IIPOCTPAHCTBE:
napajuieabHbIe
MpsIMbIE

B IIPOCTPAHCTBE;
MapajuIeTbHOCTBTPEX
MPSIMBIX;
MapayIeIbHOCTh
IpsIMOM U

3ajad.
Pacno3naBarth npusmy, Ha3bIBaTh €E€3JIEMEHTHI.
CTpOPlTb CCUCHU MIPU3MbIHA I'OTOBBIX YCPTEIKAX.
Ilepe4yucjasiTb BO3MOXHBIC CIIOCOOBIB3AaUMHOTO
pPacIoJIOKEHUsI MPSMOU U MIIOCKOCTH B
MNpOCTPAHCTBEC, NPUBOAUTH COOTBCTCTBYIOIIUC
MIPUMEPHI U3 PEATTbHOM JKU3HU.

JdaBaThb onpenesneHue napauieIbHOCTH IPSIMONH
MIJIOCKOCTH.




IJIOCKOCTU. YTUIBI
C COHaHpaBHeHHBIMI/I
CTOPOHAMU; YTOIMEXITY

IpAMBIMHA B IIPOCTPAHCTBC.

[TapannensHOCTH
IIJIOCKOCTEM:
napajuieiabHble
IIJIOCKOCTH; CBOMCTBA
napajuieIbHbIX
IIJIOCKOCTEM.
IIpocreitmme
MIPOCTPAHCTBEHHBIE
(burypsl Ha MIOCKOCTH:
TeTpasap, KyO,
napajuieJIenumnes;
IMOCTPOEHUE CEUCHHI

D®opMyIHPOBATH NPU3HAK

[apaJuIeIbHOCTH MIPSMON

Y TUIOCKOCTHU, YTBEPKJICHHE O MPSMOU NIepeceueHUst
JIBYX TJIOCKOCTEH, TPOXOAIIUX Yepe3
napajuiejbHbIe MPSIMbIC.

Pemarp npakTuyeckue 3ajayuHa MOCTPOEHUE
CEYEHHU MHOTOTpaHHMKA.

OO0BbSACHATH ClTy4ar B3aUMHOTOPACIIOJIOKEHUS
ILIOCKOCTEIA.

JlaBaTh onpejaesieHue NapajjieIbHBIXIIIIOCKOCTEH;
MPUBOAUTH MPUMEPHI

U3 peaIbHOM )KU3HU M OKPYKAIOIEHOOCTaHOBKH,
WUTIOCTPUPYIOLINE N1apaljIeIbHOCTb

IIJIOCKOCTEM.

Hcnonb3oBaTh Npu3HaK napajieIbHOCTH JBYX
IJIOCKOCTEM, CBOMCTBA MAPaIEIbHBIX IIJIOCKOCTEH
IIPU pelIeHUH 3a7a4 Ha nocTpoeHue. O0bACHATD,
YTO Ha3bIBACTCS NapaJLICIbHBIM
MIPOEKTUPOBAHUEM

Y KaK BBITIOJIHACTCS MPOEKTUPOBaHUEeGUTyp Ha
IIJIOCKOCTb.

HN300paxkars B napauieIbHOUITPOCKIIMHU
pa3IUYHBIE TEOMETPUIECKHUE (PUTYPHI.
MopenupoBaTthb peajibHbIE CUTYallMUHA SI3bIKE
reOMEeTpPUH, UCCIIEIOBATh TOCTPOEHHBIE MOJIENIN

C UCII0JIb30BAHNEM I€OMETPUYECKUXITOHATHH.
Hcnoab3oBaTh 1pu pellieHUN 3a/1a4yHa
MIOCTPOCHUE CEUEHU MOHSITHE MapaJlJIeIbHOCTH,
MIPU3HAKU

M CBOMCTBaA MnapaJijyiCJIbHBIX MPAMBIXHA IMJIOCKOCTHU

[leprien UKy sIpH
OCTb MPSIMBIXH
IIOCKOCTEHN
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[lepneHuKyIIpHOCTH
psAMON

U TUTIOCKOCTH:
MIEPIEHAUKYIIAPHBIC
MIPsIMBIE B IPOCTPAHCTBE,
MpsIMBIE NapaJuIeNIbHbIE U
NIEPIEHIUKYIIIPHBIEK
IIJIOCKOCTH, MPU3HAK
MEPIEHIUKYIIPHOCTH
IpsAMOM

U IUIOCKOCTH, TEOpEMA O
psAMOI
MEepIEHUKYIIPHON
IIJIOCKOCTH
Ilepnengukymnsap u
HAaKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 INIOCKOCTH,
paccTosiHue OT IPSIMOM
J10 TUIOCKOCTH

AKTyaJau3upoBaThb (HaKkTbl U METOBIIIIAHUMETPUH,
pEJIEBAaHTHBIE TEME, IPOBOINUTDH AaHAJIIOTHH.
OO0BSICHATH, KaKOM yroj Ha3bIBACTCSYIJIOM MEXTY
MIEPECEKAIOIIUMHUCS MPSIMBIMHU, CKPEILNMBAIOIIUMUCS
IPsIMBIMU B IIpOCTpaHcTBE. JlaBaTh onpenesieHue
NEPIEHIUKYISIPHBIX MPSAMBIX U IPSIMOH,
NEPIEHIUKYJISIPHOMK TUIOCKOCTH.
Haxoauthb yribsl Mexay
CKpEIIMBAIOIIUMHUCS IPSIMBIMU B KyOeu mupaMu/ie.
MpusoAUTb NPUMEPBI U3 PEATLHOWKU3ZHU U
OKpY’Karomiel 00CTaHOBKH, IIUTFOCTPUPYIOIIUE
MEepIeHIUKYISIPHOCTh PSIMBIXB [IPOCTPAHCTBE
U IEpIEHANKYJIIIPHOCTD MPSAMOMK IUIOCKOCTH.
®opMyJIMPOBAaTh NIPU3HAK MEPIEHIUKYIISIPHOCTH
IPSIMOM U TUIOCKOCTH, IPUMEHATD €r0 HAIPaKTUKE:
OOBSICHATH
NEepIEHANKYIIPHOCTh pedpa Kyba
Y IMaroHaJIM €ro IpaHu, KOTOpas €ro HE COAECPHKHUT,
HaXOJUTh JUIMHY MaroHaau Kyoa. Berauciasars

BBICOTYIIPABUIIBHON TPEYTOJIBHOU




Y IPaBUJILHOU YETHIPEXYTOJbHOMITUPAMU/T 110
JutiHaM pEdep.

Pemartp 3a7aun Ha BHIYUCIICHUS, CBA3AaHHBIE C
MEePHEHIUKYISIPHOCTHIONPSIMON U TJIOCKOCTH,

C UCII0JIb30BAHUEM IIPU PEILICHUU
IUIAHUMETPUYECKHUX (aKTOB

U METOJIOB.

OOBSICHATDH, UTO HA3bIBAIOT MEPIIECHIUKYIISIPOM U
HAKJIOHHOW M3 TOYKH K TUIOCKOCTH; MPOEKLIUEH
HAKJIOHHOH Ha IJI0CKOCTh. OOBICHITH,U4TO
Ha3bIBAETCS PACCTOSHUEM:

OT TOYKH JI0 IUIOCKOCTH; MEXAY NapajljieIbHbIMU
IJIOCKOCTSIMU; MEXIYITPSIMOM U TTapajlIeNIbHOM e
IUIOCKOCTBIO; MEXKITY

CKpeluBaIuMucs npsmeivi. Haxoaurs otu
paccTosHUS B MPOCTHIXCIyUasix B KyOe, mupamue,
MIpU3Me.

MopenupoBaTthb pealibHbIE CUTYallMUHA SI3bIKE
reOMETPUH, UCCIIEZIOBATH TIOCTPOEHHBIE MOJIEIIN

C UCII0JIb30BAaHUEM I'€OMETPUUYECKUX TTOHATUH.
Hcnonb3oBath 1pu pelieHUH 3a/1a4 Ha MOCTPOCHUE
ceuenuii Teopemy Iludaropa, cBoiicTBa
IPSIMOYTOJIbHBIXTPEYTOJIbHUKOB

Vbl VYTIIBl B IPOCTPAHCTBE: AKTyaIu3upoBaTh (hakThl U METO/IbI
MEXTY 10 yTOJI MEXy NPsMOH U IUTAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
MPSIMBIMU U IIJIOCKOCTBIO; aHaJIOTHH.
[JIOCKOCTSIM JBYTPaHHBINYTOII, JlaBaTh onpeaenenne yria Mexy NpsMoi U
148 JIMHENHBIN yToJ IUIOCKOCTBIO, (POPMYJIMPOBATH TEOPEMY O TPEX
JIBYTPaHHOTO YTJIa. NEePIEeHIUKYISIpax U OOpaTHYIO K HEM.
[lepnieH MKy ISIPHOCTD Haxoguthb yron Mmexay npsmoiu u
TUTOCKOCTEMN: TPU3HAK IJIOCKOCTBIO B MHOTOI'PaHHUKE,PACCTOSTHUE
MEPIIECH TUKYIIIPHOCTH OT TOYKH 10 TIPSIMOiA
I[BYXHHOCKOCTeﬁ. Ha MJIOCKOCTH, UCIIOJIb3YyS TCOPEMY
Teopema 0 Tpéx o Tpéx nepneHaukyispax. [IpoBoguTbHa uepTexe
TIePICHINKYISPax NEPIEeHIUKYIISP: U3 TOUYKMHA MPSIMYI0; U3 TOUKU Ha
IJIOCKOCT.

JlaBaThb oIpeiesieHue JBYIPaHHOIOYyTJIa U €ro
aeMeHTOB. OOBSICHATH PABEHCTBO BCEX
JIMHEWHBIX YIJIOB JIBYTPAHHOIO YIJIA.
HaxoAauTb Ha YepTerke ABYrpaHHbIAYroa npu pebpe
MMApaMUJIbl, IPU3MBL Tapauienenumnena. Jlasarn
onpeeeHue yria MeKyIIIOCKOCTSMHU.
/laBaTh onpenesieHue
1 (pOpMYJIMPOBATh NPU3HAKB3aUMHO
MEepIEHIUKYISIPHBIXIIIOCKOCTEM.
HaxoauTtp yriibl MeXxay II0CKOCTIMUB Ky0Oe u
nupamMuse.
Hcnonb3oBaTh NpH pellIEeHUH 3a1a40CHOBHBIE
TCOPCMBI U MCTOBI TNITAHUMCTPHUH.
MopenupoBaTh peajbHbIE CUTYallUNHA S3bIKE
reOMETPHH, HCCIeI0BATh IOCTPOCHHbIE MOJIENIN
C UCITIOJIB30BaAHHUCM FGOMeTpI/I‘ICCKI/IXHOHﬂTI/Iﬁ.




Hcnoab3oBaTh Ipy pelICHNUN 33a4Ha MTOCTPOCHUE
CEYEHHUH  COOTHOLIEHUS B  INPSIMOYTOJBHOMN
TPEYTOJIbHUKE

MHOrorpaHHUKH
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[ToHsiTHE MHOTOTrpaHHHKA,
OCHOBHBIE 3JIEMEHTBI
MHOI'OIPaHHUKA,
BBIITYKJIbIE U HEBBIITYKIIbIE
MHOI'OTPaHHUKH;
pa3BépTKa
MHOI'OIPaHHUKA.
IIpusma: n-yronpHas
[pu3Ma; rpaHu

U OCHOBaHUSA

MIPU3MBL; IIpsIMast

Y HAaKJIOHHAs

pU3MBbl; OOKOBast

U ITOJIHAS IOBEPXHOCTh
IIPU3MBL.
[Tapannenenunen,
IPSAMOYTOJIbHBIN
NapajuIeIenuIe] ¥ ero
CBOMCTBA.

I[Tupamupa: n-

yroJbHas MUPAMHUAA,
I'PAaHU U OCHOBAaHHE
nupaMuibl; O0OKoBast U
TIOJIHAs TIOBEPXHOCTh
MIAPAMU/IbI; TPABUJIbHAS
U yCeYEHHasmMpaMuaa.
OnEeMEHTHI IPU3MBI

U IAPaMUJBL.
[IpaBunpHbIE
MHOT'OTPAaHHUKH:
TIOHATHE

IIPaBUIILHOTO
MHOI'OTPaHHUKA;
MpaBUJIbHAS NTPU3MaA U
IIpaBUJIbHASA IUPaAMUJA;
IIPaBUIIbHAATPEYT OJIbHAS
npamMuaa

Y MIPaBUJIBHBIN TETPasp;
ky0. [Ipencrasnenue o
IIPaBUJIbHBIX
MHOI'OTPaHHUKAX:
OKTasp, JOJAEKAIPU
HUKOCAdIP.

Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKHU,
IIPSIMOH, TUIOCKOCTH.
DNEeMEHTH CUMMETPUU B

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHUH, PEJICBAaHTHBIE TEME, IPOBOAUTH
AHAJIOTHH.

I[aBaTb onpeaejJeHue rnapauiciICrnuicaa,
pacno3HaBaTb CrOBUALI U U3Yy4aTbhb CBOICTBA.
I[aBaTb OIpECaACIICHUC ITUPpaAMU/bI,

Pacno3HaBaTh BUJIbI IUPAMHU/L,
(opmysmpoBaTh CBOICTBa pEOep,rpaHeit u
BBICOTBI ITPaBUJIbHON TUPAMHU/IBI.

HaxoauTh mwiomanab MoJIHOU

1 O0KOBOI MOBepxHOCTH nupamubl.JlaBaTb
onpeaejieHue YCEUEHHON MUPaMUIbl, HA3bIBATh
€€ DJIEMEHTHI.

®opMyJIMPOBATh TEOPEMY

0 mIomaau OOKOBOW MOBEPXHOCTHU IIPABUIILHOM
yceu€HHOU nupamMuibl. PemiaTe 3a1a4u Ha
BBIYMCIICHHE, CBSI3aHHbIE C TUpaMUIamMu, a
TaK)Xe3aJauu Ha IOCTPOCHHUE CEYEHU M.

JaBaTh onpeaejieHHe IPU3MBI,

Pacno3HaBaTh BU/IbI IPU3M, H300paKaTh
npu3Mbl Ha yeptexke. Haxoautsb muiomans
MIOJIHOM U OOKOBOM MOBEPXHOCTU IIPU3MBI.
N3yuath cooTHOIIEHUs Ditniepa uist yucia
pEdep, rpaHell M BEpLIIMHMHOIOTPAHHUKA.
N3yuyaTh BUABI IPAaBUIBHBIX MHOTOTPAHHUKOB, UX
Ha3BaHMSIM KOJIMYECTBO IPAHEH.

N3yuyath ciMMETPHUIOMHOTOTPAaHHHUKOB.
OO0BsICHATH, KaKHe TOUYKH Ha3bIBAIOTCA
CUMMETPUYHBIMU OTHOCUTENILHO JAaHHON TOYKH,
MPSIMOWHNIIM TNIOCKOCTH, YTO Ha3bIBAIOT LIEHTPOM,
OCBIO WJIM TUIOCKOCTBI0 CUMMETPUHU (UTYPBI.
IIpuBoANTH NpPUMeEPbI CHMMETPUYHBIX (QUTYD B
aApXUTEKTYpE,TEXHUKE, IPUPOJIE.
MopeanpoBaTth peabHbIE CUTyal[UMHA S3bIKE
TE€OMETPUH, UCCIIE0BATH TIOCTPOEHHBIE MOJIEH
C UCMOJIb30BAHUEM T€OMETPUUECKUXITOHITUH,
MCIO0JIb30BaTh 110/10011€ MHOTOTPaHHUKOB




nupamMuiax,
napajuleJenune1ax,
MIPaBIIIbHBIX
MHOTOTpaHHUKAX.
Boruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: PEOpa,
JMaroHau, yIibl.
ITnomane 00KOBOM
MIOBEPXHOCTHUH TIOJTHOM
IIOBEPXHOCTH NPSMOU
IIPU3MBI, I1JI0ILA/Ib
OCHOBaHHIA, TEOPEMAo
OOKOBOI TOBEPXHOCTU
psiMoi npu3mel. [1nomans
OOKOBOI OBEPXHOCTH U
MOBEPXHOCTHU MPaBUIBHOMN
MUPAMUJIBL, TEOPEMA

0 1013y OOKOBOM
MTOBEPXHOCTUYCEUEHHOMN
TUPAMUIBI

O0BEMBI [Tonsitue 00 AKTYaIu3upoBaTh (HaKkThl 1 METOIBI
MHOI'OI'PaHHHKOB o0BEMme. IJIAaHUMETPUH, PCIICBAHTHBIC TECME.
O06béM OO0BACHATH, KaK U3MEPSIOTCS 00BEMBI TET,
MIAPaMUBL, IIPOBOJI AHAJIOTUIOC U3MEPEHUEM IUIOIIAAECH
NPpU3MBI MHOI'OyT'OJIbHUKOB. @OpMYyJINPOBATH
OCHOBHBIE CBOICTBAa 0OBEMOB.
N3y4yars, BLIBOAUTE (GOPMYJIBI
00BEMa IPSAMOYTOJIBHOTO MapaJulesienuIesaa,
MIPU3MBIU TUPAMUBL.
Bbruucasite 006EM NPU3MBI
Y IUpaMUIbl 10 UX 35eMeHTaM. [IpumeHsTh 00BEM
JUISl pEHIEHUSICTEPEOMETPUYECKHX 3a]1a4 U
JUISL HAXOXKIEHHSI T€OMETPUYECKUXBEIINYUH.
MoaenpoBaTh peallbHbIE CUTyalMUHA S3BIKE
TE€OMETPHUH, HCCJIeI0BATH IIOCTPOCHHBIE MOJIEIIN
C HCIIOJIb30BAHMEM F€OMETPUUECKUX MMOHATHH
[ToBTOpE [Toctpoenue ceuenunit CTtpouTh ceyeHre MHOTOTPaHHUKAMETOI0M CJIE/IOB.
HUE: MHOTI'OTPaHHUKOB.BbluncneHve | JlaBaThb onpeaesieHHe pacCCTOAHUAMEKIY
CEYCHMUH, PacCTOAHUI: MeXay AByMA burypamu.
paccTosiH TOYKamu, OT ToukM Ao npamor, | HaxoauTh paccTosHHE MEXAY MapauieTbHbIMU
st U OT TOYKM A0 MIOCKOCTU; MeXAY | IUIOCKOCTSMH,
YIJIBI CKPCITUBAOITUMHUCS MEK/1y IITIOCKOCTBIO U MApaJUIEbHOMEN IPSMOH,
[IPSIMBIMHU. MEXIY
Brruucnenue yrioB: MExIy CKPELIMBAIOIMMMUCS TPAMBIMU. CTPOUTH JTUHEHHBIN
CKpELIUBAIOIIMMUCS yroJjl ABYTPaHHOTO yIJjia Ha 4YepTekKe

MPSMBIMH, MEXIY IPIMOMN 1
MJIOCKOCTBIO, JIBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY
MJI0CKOCTSIMU

MHOTOTPAaHHUKA U HAXOAUTh €TOBEIINYHHY.
HaxoauTh yribel MEX1y INIOCKOCTSIMUB
MHOTOTPaHHUKAaX

OO1Iee KOmu -
4eCTBO 4acOB
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11 KJIACC

Tesa BpanieHus

[wmHapudeckass MOBEPXHOCTb, 0Opa3ylolue MUIMHIPUYECKOH MOBEPXHOCTH, OCh
LHWINHAPUYECKOH nmoBepxHOCTH. L{nnuuap: ocHoBaHMA U OOKOBasi HOBEPXHOCTh, 00pa3ylolas U och;
IUIOIIAb OOKOBOH M MOJTHOM MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, 0Opa3yrolle KOHMYECKOW IIOBEPXHOCTH, OCh M BepLIMHA
KOHHYECKOH nmoBepxHOoCcTH. KoHyc: OCHOBaHME U BeplLIMHA, 00pa3yroliast ¥ OCh; IUIOIMAAb OOKOBOH U
IIOJTHOM TOBEPXHOCTHU. YCEUEHHBIH KOHyc: oOpa3ylollMe M BBICOTA; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Chepa u map: weHTp, paauyc, IuameTp; IUIOMAAb IOBEpXHOCTH cdepsl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYyca.

KomOuHamu Ten BpalieHus ¥ MHOTOIpaHHUKOB. MHOTOrpaHHHK, OIMCAaHHBIA OKOJIO chepsr;
cdepa, BIMCaHHAs B MHOI'OI'PAaHHUK, WM TEJIO BPAILICHHS.

[TonsiTue 06 06BEMe. OcHOBHBIE CBOICTBa 00bEMOB Tel. Teopema 06 00BEME MPSAMOYTOIEHOTO
napajiesienunesia u cineacTeus u3 He€. O0bEM nuanHapa, konyca. O0bEM mapa u miomazasb chepsl.

[TomoGuble Tena B mpocTpaHcTBe. COOTHOWICHHS MEXIY IUIOMIAISMH TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TE.

Ceuenus muuHIpa (TTapayuIeIbHO U NEPIICHANKYIISIPHO OCH), CEYeHHS KOHYyca (apaiebHOe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIIUHY), CEUCHHUs 1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockoctu U B npocTpaHcTBe. C0kKeHNne U BBIYUTaHUE BEKTOPOB. Y MHOKEHHUE

BEKTOpa Ha 4MCiIo. PasznokeHue BekTopa no TpéM HEKOMILIaHApHBIM BeKkTopaM. [IpaBuio
napajuenenunesna. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPAaBUII ACUCTBUN C BEKTOPaMHU.
[IpssMmoyronbpHas cucteMa KOOpAUHAT B mpocTpaHcTBe. Koopaunatel Bexkropa. [Ipocreiimme 3agaun B
KOOpAMHATax. Yol MeXy BekTopamu. CKalspHOE POU3BEICHUE BEKTOPOB. Boruncienue yrios
MEXIY MPSMBIMHU U IUIOCKOCTIMHU. KOOpAMHATHO-BEKTOPHBIM METO/ IIPH PEIIEHUHN T'€OMETPUIECKUX
3a/1a4.



HanmeHnoBanue

Komu OCHOBHOE CcOJIepKaHHE OCHOBHEBIE BUIIBI AEITEILHOCTH
paznaena(TemMbl) HeCTEO 0By UAIOIHXCS
Kypca

4acoB
Tena Bpamenus|12 Cdepa u map: neHTp, paanyc, IuaMeTp; TUIONIaab ITOBEPXHOCTH CEPHI. AKTYaJaIu3upoBaTh (GaKThl © METOIbI

B3aumHoe pacronoxeHue cepsl ¥ INIOCKOCTH; KacaTelibHasl IIOCKOCTh
K cdepe; iomaab chepeol.

N3o00paxenue chepsl, mapaHa IMI0CKOCTH.

Ceuenus mapa

[Hunuuaprdeckas TOBEPXHOCTh, 00pa3yIOIINe HUIUHIPUIECKOM
MOBEPXHOCTH, OCh IWJIMHAPUIECKOHTIOBepXHOCTH. LMumHap: ocHOBaHMS
1 OOKOBasi MOBEPXHOCTh, 00PA3YIOIAst U OCh; ILIOMIA/Ib

OOKOBOH U ITOJIHOM MOBEPXHOCTH.

N300paxeHune nuiIMHIpa

Ha miockoctu. Pa3séprka nununapa.Cedenus HUIMHAPA (TUIOCKOCTHIO,
napajuieIbHON UIn

MEPIECHIUKYISPHON OCH IIMIIUHPA)

IJIAHUMETPUH, PEJICBAHTHBIC TEME, IPOBOAUTH
aHAJIOTHH.

JaBaTh onpenejieHusi ceprl U apa,nux IeHTpa,
paauyca, Tuamerpa.

OnpeaensTs chepy Kak GUrypyBpaiieHus
OKPY>KHOCTH.

HccaenoBaThb B3anMHOE

pacnonoxeHue chepsl ¥ IIOCKOCTH,ABYX cdep,
WLTIOCTPUPOBATH 3TO Ha YepTekKax U PUCYHKaX.
DopMyaMpoBaTh ONpPEICICHUE KacaTeabHON
IJIOCKOCTH K cepe,

CBOMCTBO M MPU3HAK KacaTeIbHONIIIIOCKOCTH.

3HAKOMHUTBCS C T€0JIe3MUECKUMUINHUSAMU Ha
chepe OObSACHATH, YTO HA3BIBAIOT IIMJIUHIPOM,
Ha3bIBATh €ro AJIeMEHTHL. U3y4aTh, 00bICHATD,
KaK NOJIYYUTBIMIMHAP MYTEM BPALLIEHUS
NPsIMOYTOJIbHUKA.

BoiBoaMTH, HCNO/1b30BATH (OPMYIIBLIIS
BBIUMCIICHHUSI MO OOKOBOW MOBEPXHOCTH
IUITUHIPA.

H3yuaTs, pacno3HaBaTh pa3BepTKYLUIUHIPA.
HN300pamxaTh HUIMHAP U €r0 CEUCHUSITUIOCKOCTHIO,
MPOXOJISIIEH Yepe3 €ro 0Ch, NapajieIbHON UIN
MepHEHIUKYISIPHON OCH.

HaxoauTh miomaan 3THX CeUeHUMN.
MojaeanpoBaTh peasibHbIC CUTYallUMHA SI3bIKE
TEOMETPHUHU, HCCAEA0BATH TTOCTPOCHHBIE MOICIIH
C UCIIOJIb30BAHUEM F€OMETPUUYECKHUX MTOHATUI




Konnueckasi moBepXHOCTh, 00pa3yrole KOHNYECKOH MOBEPXHOCTH, OCh
Y BEpIIMHAKOHUYECKON MTOBEPXHOCTH.

Konyc: ocHOBaHuE U BepIInHA,00pa3yonias 1 0Ch; IUIONIA/b

OOKOBOM M TTOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIomuen
BBICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

H3o06paxenne konyca Ha rmiockocti.PazsépTka KoHyca.

CeueHnust KoHyca (IJI0CKOCTHIO,TapaJlIeIbHON OCHOBAHUIO,

U IJTOCKOCTBI0, IPOXOsieiyepes BEPIIUHY)

OO0BSACHATH, KAaKOE TEJI0 Ha3bIBAOTKPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 JIEMEHTHI.

N3y4aTh, 00bACHATD, KaK NOJYYUTHKOHYC IIyTEM
BpALICHUS

IMPAMOYT'OJIBHOT'O TPCYTOJIbHUKA.

OO0BSACHATH, KaKOE TEJI0 Ha3bIBAIOTKPYTOBBIM
KOHYCOM, Ha3bIBaTh €0 DJIEMEHTHI.

N3yuarhb, 00bACHATD, KaK OJTYYUTHKOHYC IIyTEM
BpallleHUs

IIPAMOYTOJIBHOT'O TPECYTr'OJIbHHUKA

N300pakaTh KOHYC U €r0 CEYEHUs INIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 OCh, U INIOCKOCTHIO,
NEPIEHANKYISIPHON

K OCH.

H3yyars, pacniozHaBaTh pa3BEPTKYKOHYCA.
BbiBOAUTB, HCI0JIB30BATH POPMYIIBLIISA
BBIYMCIICHUS TJIOIIA 1 OOKOBOM MOBEPXHOCTH
KOHYycCa.

Haxoauts 1uionmany Ce4eHu, MPOXOAAIINX Yepes3
BEPILIMHY KOHYCAWJIU MEPIIEHIUKYJIIPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJI0 Ha3bIBAECTCAYCEUEHHBIM
KOHYCOM.

N3yuarhb, 00bACHATD, KaK €rONOJIYYNUTh

IIyTEM BpalIeHUs IPSIMOYTOJIBHON

Tpaneuuu.

BbiBoaUTL, NPUMEHATH GOPMYITY IS
BBIYUCIICHHS TUTIOIIAI1 OOKOBOMITOBEPXHOCTH
YCEYEHHOI'0 KOHYCA.




KomOuHarmst Te BpalieHus
¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,ONUCAHHBINH 0KOJIO cepsr; chepa,
BIIMCaHHAsA B MHOI'OI'PAaHHUK WA

B TCJI0 BpalllCHUA

AKTYaau3upoBaTh HaKThl U METOIBI
[JIAHUMETPUH, PEIICBAHTHBIE TEME, IPOBOJIUTH
AQHAJIOTHUH.

PemaTh crepeomeTpuuecKkue 3a/1auu, CBA3aHHBIC C
TeJaMu BpalleHHs, TOCTPOCHUEM CEUCHUM Te
BpallleHus, C KOMOMHAIMSIMU TEJl BpaIlleHUS

Y MHOTOI'PaHHHUKOB HA HAaXOXKJIEHUE
F€OMETPUYECKUX BEJTUYMH.

Hcnosb30BaTh IpHU PELLICHUN CTEPEOMETPUUYECKUX
3a/1a4 MIaHUMETPUYecKUe (PaKThl U METObI3aIaYU
Ha BbIUUCIICHUE

U JI0Ka3aTeIbCTBO.

MoaenpoBaTh peajibHbIC CUTYallUMHA SI3bIKE
re€OMETPUH, HCCJIeJ0BATH [TIOCTPOCHHbIE MOJIEIIN

C UCIIOJIb30BAHHUEM I'COMCTPHUUICCKHU XITOHSITHHN

O0BEMEBI TE

[TonsiTe 06 06bEMe. OCHOBHBIECBOMCTBA 0OBEMOB TEII.
O06BéM nunnHapa, kKonyca. O0BEM 11apa u miouaas cheps

AKTYaJIu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIE TEME, IPOBOAUTH
AQHAJIOTHH.

BbIBOAUTB, HCNI0JIB30BATH POPMYITBIOOBEMOB:
IIPU3MBI, HWIMHAPA, TUPAMUIBI, KOHYCA;
YCEYEHHOW NMUPAMHUJIBI U YCEYEHHOTO KOHYCA.
PemaTe cTepeoOMETpUYECKUE 3a/1a4U,CBA3aHHBIC C
BBIYHMCIIEHHEM 00bEMOB.DOPMYINPOBATH
OIIpEeEIICHUE AapOBOr0 CETMEHTA, IAapOBOT0
CJ105,IIapOBOT'0 CEKTOpA.

IpumMensTh GopMyIibl

JUISL HAaX0X/1eHHUs 00BEMOB IIIAPOBOTOCETMEHTA,
LIapOBOIO CEKTOpa




[TogoGHEBIE TeNa B MPOCTPAHCTRE.
CooTHOIICHUS MEXY TUIOIIAASIMUA TOBEPXHOCTEH, 00BEMaMu
MOAOOHBIXTE

Pemarthb cTepeoMeTpUYCSCKUE 3a/1a49H,CBI3aHHBIC C
00BEMOM mapa

U TUTOIIa 1610 chephl. MoaeJMpoBaTh peajibHbIC
CUTYallMHHA SI3bIKE TEOMETPUH, UCCIICA0BATh
MMOCTPOCHHBIE MOJIEIIN

C UCIOJIb30BAHNEM I€OMETPUICCKUXITOHSITHH.
AKTYyaJau3upoBaTh HaKThl U METOIbI
IUTAHUMETPUH, PEIICBAHTHBIC TeME, TIPOBOIUTH
aHaJIOTHH.

Pemath cTepeoMeTpUYCCKUE 33][a4H, CBSI3aHHBIC C
COOTHOIIIEHHEM 00BEMOB  H MOBEPXHOCTEH
IMOAOOHBIX TEN

B IIPOCTPAHCTRBE.

MoneaupoBaTh peabHbIC CUTYAIIMHHA SI3bIKE
TCOMETPHH, UCCIICIOBATh IIOCTPOSHHBIC MOICITH

C MCI0JIb30BAHUEM I'€OMETPHUICCKUX TTOHSATHIMA

Bekrops! u
KOOPAWHATHIB
MIPOCTPAHCTBE

Bekrop Ha miockocTH

U B ripoctpancTse. CrioxxeHne

Y BBIYMTAHHME BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YUCIIO. PaszoxeHune
BEKTOpA 110 TPEM HEKOMILIaHapHbIMBEKTOpaM. [IpaBuio
napajuleIIenuIea.

Pemenue 3a1a4, CBI3aHHBIX

C IPUMEHEHUEM IIPABUII ACHUCTBUIC BEKTOPAMU.

IIpssMoyrosibHas cucTeMa KOOpAMHATB IpocTpaHcTBe. KoopanHars!
BekTopa. [Ipocreiimmue 3agaunB KOOpAUHATAX. YTOJI MEKIY
BeKTOpaMu. CKaJIIpHOE NTPOU3BEAECHNE BEKTOPOB.

Brruucnenue yrios Mexay IpsIMbIMUH IUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIN METOJ

[IPU PELICHUU T€OMETPUYECKUX 3a1a4

AKTYyaJIu3upoBaTh (HaKkThl U METOJIBI
IIJIAHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOJUTH
aHaJIOTUU.

OnepupoBaThb NOHATHEM BEKTOPB
IIPOCTPAHCTBE.

DopMyJHMPOBATh [IPABUJIO NTApaJUICIICIINIIEA
IIPY CJI0KEHUUBEKTOPOB.

CxJ1aabIBaTh, BBIYUTATH BEKTOPBI,
YMHOKaTh BEKTOp Ha yucio. U3yyars
OCHOBHBIE CBOMCTBA 3TUXOIEPALUH.

JaBaTthb ornpezeseHre npsiMoyroJIbHONCHCTEMBI
KOOPJAMHAT B POCTPAHCTBE. BhIpa3urTh
KOOPJAMHATBI BEKTOpA 4epe3 KOOPAUHATHI €r0
KOHIIOB.

BrIBOAMTS, HCII0JIB30BATH (POPMYJTYJINHBI
BEKTOPA U PACCTOSIHUS MEXKTY TOUKaAMHU.
BrIpaxkaThb CKaJIIpHOE IPOU3BEICHUEBEKTOPOB
4yepes3 UX KOOPAUHATBI, BBIYUCIIATH YTOJI MEXKIY
IBYMsI




BEKTOPAaMH, JBYMsI IPSIMBIMH.

Haxoaute yrosn Mexny npsmou

1 IUIOCKOCTBIO, YIOJI MEXIY ABYMsI
IJIOCKOCTSIMU aHAJTUTUYECKUMU METOAAMHU.

BoiBoauThH, HCOJIB30BATH hOpPMYJTY
PACCTOAHUA OT TOYKHU 0 IMJIOCKOCTU

[ToBTOpEHME, 7 | OcHoBHBbIC pUTypHI, (AKTHI, TEOPEMBIKYpPCA INIAHUMETPUH. 3a/1auu PemaTtn MPOCTEUIIINE 331a4d = Ha
o0o01ieHue u IJIAHUMETPHUH U METOJBI UX HaXO0XKICHUE IJINH u YTIJIOB B
CuCTeMaTu3anu peLIeHus. reOMETPUUYECKHX (QUTYypax,
51 SHAHHH OcHoBHbI€ (HUTYPHI, (PAKTHI, TEOPEMBIKYPCA CTEPEOMETPHH. 3141 pUMeHsTh Teopemy Iludaropa, TeopeMbl CHHYCOB U
CTEpPEOMETPUU U METOIBI UX PELICHUS KocruHycoB. HaxoauTh 110111a/1b MHOTOYTOJIbHHKA,
Kpyra.

Pacno3naBath n10100HbIe GUTYPBI,HAXOAUTD
OTHOILEHUS IJIUH

W TIJTOMIaJICH.

Hcnoab30BaTh IIpH pelICHUN
CTEPEOMETPHUUECKUX 3a7a49 (DaKThIM METOIbI
HJ'IaHI/IMeTpI/II/I

OBIIEE 34
KOJIMYECTBO
YACOB 10
[TPOTPAMME




TEMATHYECKOE IJTAHUPOBAHUE C ONPEJEJEHUEM OCHOBHBIX BUJOB YUEBHOM JEATEJIbHOCTH

OBYUYAIOIIUXCHA
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYTIubl MeXAY MPSAMBIMU U IUIOCKOCTSMHU 0 https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], paCCTOSTHUS U YTIIbI 4 1 brbmmorexa [TOK
P ' P Y https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 ) 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesoB U TeM nudpoBbIe
Ne i/mn P Konrpouabusie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
bu6nmoreka [IOK
Tena Bpaieris 12 https://m.eds00.ru/1c209e37
N bubnuoreka [IOK
1
OOnEmb TeN > https://m.edsoo.ru/1c209e37
BekTopbsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 Bubmiorexa OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001ICHNE, 7 1 bu6nunorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 0
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CIHOCOBbI ONEHKH JOCTUKEHUA YUHAIIUMUCA IINTAHUPYEMBIX PE3YJIBTATOB
Kpurepun ounenuBanusi. Marematuka .AJuredpa. AjareOpa u Havajna anaausza. ['eomerpmus.
BeposiTHOCTB M CTATHCTHKA

Jlisl oLleHUBaHUs MPEAMETHBIX pe3yJbTaToOB IO y4eOHOMY Ipeamery «MaTemMaTuka» OIpenesieHo
IIATh YPOBHEN TOCTHKEHUH y4allUXCsl, COOTBETCTBYIOIIMX OTMETKAM OT «5» 10 «1».

ba3oBeIii ypoBeHb JOCTHKEHHI — YPOBEHB, KOTOPBIH IEMOHCTPUPYET OCBOCHHUE YUCOHBIX IEHCTBHIA
C ONOpPHOW CHUCTEMOH 3HaHWI B paMKax jauana3oHa (Kpyra) BBIICICHHBIX 3anad. OBinajeHue 0a30BBIM
YPOBHEM SIBJISIETCS] JOCTATOYHBIM ISl TIPOJIOJDKEHUST OOYUEHUS Ha CIIeIyIoIei CTyleH!n 00pa3oBaHus, HO
HEe 1O mpoduIbHOMY HampaBieHuio. JlocTmxkeHnto 0a30BOr0 ypOBHS COOTBETCTBYET —OLIEHKA
«y/I0BJIETBOPUTEIBLHO» (WJIM OTMETKA «3», OTMETKA «3aUTEHOY).

[IpeBblieHre 6a30BOr0 YpPOBHS CBUJAETENBCTBYET 00 YCBOGHHU OIIOPHOM CHCTEMbl 3HAaHUM Ha
YPOBHE OCO3HAaHHOI'O IPOU3BOJIBHOTO OBJIAJCHUS YUYEOHBIMU ACUCTBUSAMM, a TaKXKe O KPyrozope, LIMpPOTe
(v u30uparesnbHOCTH) UHTEpecoB. LlenecooOpa3HO BBIACIUTH CIEAYIOIIUE JIBa YPOBHS, IPEBbIIAIOIINE
0a30BbIif:

* [OBBILIEHHBIH ypOBEHb JTOCTH)KEHUS IUIAHUPYEMBIX PE3yJIbTATOB, OLEHKA «XOpOIL0» (OTMETKa
«4»);

* BBICOKHMI ypOBEHb JIOCTH)KEHUS IUIAHUPYEMBIX pE3yJIbTATOB, OLEHKA «OTJIUYHO» (OTMETKAa«S»).
IloBBpIIICHHBIH M BBICOKMH YPOBHM JAOCTH)KEHUS OTJIMYAKOTCSA IO TOJIHOTE OCBOEHUS IIAHUPYEMBIX
pe3yJIbTaTOB, YPOBHIO OBJAJCHHs YYEOHBIMU JI€HMCTBUAMHU U c(HOPMUPOBAHHOCTHIO MHTEPECOB K JaHHOM
IpeaMeTHOH 001acTu.

WupuBuyanbHble TPAeKTOpUU OOYUYEHMs OOYYaIOLIMXCS, E€MOHCTPUPYIOIIMX MOBBIIIECHHBIM U
BBICOKHI YPOBHH JOCTHM)KEHUH, 11€71€C000pa3Ho (HOpPMHUPOBATH C YUETOM MHTEPECOB 3TUX OOyUaIOLIUXCs U
UX MjJaHoB Ha Oyayuiee. [Ipu HanMuuMM yCTOMYMBBIX MHTEPECOB K y4eOHOMY MpEAMETY U OCHOBATEIbHOU
MOJITOTOBKU T10 HEMY Takue oOydaromuecs MOTYT ObITh BOBJIEUEHBl B MPOEKTHYIO JAESTEIbHOCTH IO
IpeIMETy U COPUEHTUPOBAHBI HA MIPOJOKEHNE 00YyUEHUS B CTApIIMX KJIaccax Mo JaHHOMY MPOQUIIIO.

Jlig onucaHusl MOJATOTOBKM OOYYaroIIMXCS, YPOBEHb JOCTH)KEHHM KOTOpPBIX HMKE 0a30BOro,
11€J1ec000pa3HO BBICIUTh TAKXKE J1BA YPOBHS:

* HU3KUI YpOBEHb JOCTHKEHHH, OIIEHKa «IUI0X0» (0TMeTKa «1», «2»), He TOoCTHXKEeHHe 0a30BOro
YPOBHSI (TOHMKEHHBIM M HU3KUH YPOBHH JOCTHXEHUN) GUKCUPYETCs B 3aBUCUMOCTU OT 00bEMa M YPOBHS
OCBOEHHOI'0 M HEOCBOEHHOI'O COJAEp:KaHUA npeaMera. Kak nmpaBuio, MOHWKEHHBIM YPOBEHb JOCTUKCHUM
CBUJETEIBCTBYET 00 OTCYTCTBHUM CHUCTEMATHUYECKON 0a30BOW MOATOTOBKH, O TOM, YTO OOydYaroIIUMCs HE
OCBOEHO JJa)K€ U MOJOBHUHBI INIAHUPYEMBIX pe3yIbTaTOB, KOTOPHIE OCBAaUBAET OOJIBIIMHCTBO 00yYaroIMnXCs,
0 TOM, YTO UMEIOTCS 3HAUUTEIbHbIE TPOOEIIbI B 3HAHUSX, AalibHElIIee 00ydyeHne 3aTpyJHEHO.

[Ipu 3TOM 0OyUaroUIMiicsi MOXET BBINOJHATH OT/AEIbHBIE 33aJJaHUSI OBBIIIEHHOTO ypoBHS. JaHHas
rpymnmna odyJaromuxcs (B cpeJHeEM B Xoje 00ydeHus cocraBismonas okoino 10 %) tpebyeT crnenuanbHon
JMAarHOCTHKH 3aTpyJIHEHUH B 0OydeHUH, NMPOOETOB B CUCTEME 3HAHMH M OKa3aHUs IeJIeHaNpaBIeHHON
MOMOIM B JOCTHXXKEHMH 0a30BOr0 ypoBHS. Hu3KHMIl ypOoBeHb OCBOEHHS IUIAaHUPYEMBIX pe3yJbTaToOB
CBHUJIETEJILCTBYET O HAJIMYUHM TOJBKO OTIENBHBIX ()parMEHTAapHbIX 3HAHUU MO TMpeaMETy, AajbHeiIiee
oOydeHue MpaKTUYEeCKH HEBO3MOXHO. OOyuaromumcsi, KOTOpble NE€MOHCTPUPYIOT HU3KHI YpPOBEHb
JOCTUXKEHHM, TpeOyeTcs crelaibHas IOMOILb HE TOJIBKO 10 y4eOHOMY MpeIMETY, HO U 10 (POPMHUPOBAHHIO
MOTHBAIIMH K 00YUYEHHIO, Pa3BUTHIO HHTEPECa K U3y4aeMol peIMeTHOI 00acTH, TOHUMaHUIO 3HAYUMOCTH
mpeaMera A KU3HM W Ap. TOJNBKO HalW4uue IOJOKUTENBHOM MOTHBALIMM MOXET CTaTh OCHOBOH
JTUKBHJIAIIUYU MPOOETIOB B O0YUYCHHUH TSI TAHHOW TPyl 00yYatOIUXCS.

@opMbl KOHTPOJISI: YCTHBI OTBET, KOHTpOJIbHAsi paboTa, camocTosATeNbHas padora,
MaTEMaTHYECKUI TUKTAHT, TECT (IIPOBOAUTCS B paMKax ypoka 5-10 MUHYT)

HopMbI 0o11eHOK MHCbMEHHBIX padoT (KOHTpoJbHas paboTa, caMOCTOsATENIbHAs paboTa, TeKyluas



nucbMeHHas paboTa) mo matematuke B V—VI kiaccax.

Copepxannie 1 00bEM MaTepHasa, BKIIOYAEMOr0 B KOHTPOJIbHBIE MMChbMEHHbIE PabOThI, a TAKKE B
3aJlaHusl JUIsl TOBCETHEBHBIX MUCbMEHHBIX YIPAXKHEHUH, ONpeestoTcss TpeOOBaHUSMU, YCTaHOBICHHBIMU
o0pa3oBaTebHON TPOTrPaAMMON.

[To xapakTepy 3aaHUll MUCBMEHHbIE PA0OOTHI COCTOSIT:

a) TOJIBKO U3 IPUMEPOB;

0) TOJIBKO U3 3a/1a4;

B) U3 3a/1a4 U IPUMEPOB.

OneHka NUCbMEHHOI padoThI ONPEICACTCS C YIETOM IPEXKIE BCEro e¢ 00IIero MaTeMaTuyecKoro
YPOBHS, OPUTHHAIIBHOCTH, TIOCIIEI0BATEIBHOCTH, IOTUYHOCTH €€ BBIIIOJHEHUS, a TaK)Ke YKclia OLIMOOK U
HEZ0YCTOB U KayecTBa 0(OpMIICHUS pabOTHI.

Ommbka, moBTOpSIONIAsiCS B OAHON paboTe HECKOJIBKO pa3, pacCMaTpUBAeTCs Kak OJjHa OIIHOKa.

3a opdorpaduyeckue OmMMOKHU, [ONMYIICHHbIE YYCHHMKaMHU, OILIEHKa HE CHIDKaeTcs; 00
opdorpadudeckux omuOKax TOBOJUTCS O CBEIACHHS MPETIOAABATENS PYCCKOTO s3bika. OHAKO OMMOKH B
HalMCaHUM MaTeMaTUYECKUX TEPMUHOB, YK€ BCTPEUABIIUXCS MIKOJbHUKAM KJIacCa, IOJKHbBI YUUTHIBATHCS
KaK HEJ0YeTHI B paboTe.

IIpu onmeHke MUCbMEHHBIX pPadoT MO0 MaTeMaTHKe Pa3jJMYal0T rpyobie omMOKH, OIIUOKH U
HeJI04YEThI.

I'pyObiMmu B V—VI kiaccax cyuTaroTCs OLIMOKH, CBS3aHHBIE C BOMPOCAMH, BKJIIOYCHHBIMHU B
«TpeboBanus K ypOBHIO MOATOTOBKH OKaHYMBAIOIIMX HAYaJbHYIO HIKOIY» 00pa30BaTeNbHBIX CTaHIApTOB,
a TakkKe IOKa3bIBAIOIIME, YTO YYEHUK HE YCBOWUJ BOIPOCH H3YYEHHBIX HOBBIX TEM, OTHECCHHBIC
CTaHJIapTaMHU OCHOBHOTI'O OOIIer0 00pa30BaHUs K YHUCIY 00s3aTENIbHBIX AJISi YCBOEHUS BCEMHU YUCHHKAMHU.
Tak, HanpuMep, K TpyObIM OTHOCSITCSI OIIMOKU B BBIUMCIEHUSIX, CBUIETEIbCTBYIOIINE O HE3HAHNUU TaOIHIIbI
CIIO)KEHMsSI WM TaOIMIbI YMHOXKEHUS, CBA3aHHbIE C HE3HAHMEM aJlfOPUTMa IMUCHBMEHHOIO CIIOKEHUS U
BBIUUTAHUS, YMHOKEHUS U I€TICHUS Ha OHO- UJIU JBY3HAYHOE YKUCIIO U T. I1., OIMOKH, CBUAETEIbCTBYIOIINE
O HE3HAHUU OCHOBHBIX (POPMYJI, IPABUII U IBHOM HEYMEHHUH UX IPUMEHSTh, O HE3HAHUU IPUEMOB PELICHUS
3aJ1a4, aHAJIOTMYHBIX PaHEE U3yUYEHHBIM.

IIpumeuanue. Ecou rpy0as ommbka BcTpeyaercst B paboTe TOJIBKO B OHOM CIydae U3 HECKOJIbKUX
aHAJIOTMYHBIX, TO IIPU OLIEHKE PaObOTHI 3T OLIMOKA MOXKET OBITh MPUPAaBHEHA K HErpyOOi.

IIpumepamu HerpyObIX OMIMOOK SIBJSIIOTCHA: OLIMOKM, CBS3aHHbIE C HEIOCTATOYHO IOJHBIM
YCBOGHHMEM TEKYIEro y4eOHOTro MaTrepHasa, He BIOJHE TOYHO c(hOopMyIMpOBaHHBINM BOPOC WIIHM NOSICHEHNE
MIpY pELICHUH 33a]]a4l, HETOYHOCTHU IPY BBIIOJHEHUH F€OMETPUUECKUX MOCTPOEHUH U T. M.

Henouéramm cunrtaroTcs HepalMOHAIbHbBIE 3alIUCH IIPU BBIYMCIEHUSIX, HEPALIMOHAIbHbBIE PUEMBI
BBIUHCIICHU, MpeoOpa3oBaHuil U peleHuil 3a1a4, HeOpPEeKHOE BBIMOJIHEHNUE YEPTEXKEN U CXeM, OTAeNbHbIE
MOTPEUIHOCTH B (POPMYJIMPOBKE MOSCHEHHS MM OTBETA K 3a/1ave. K HeroueTaM MOXKHO OTHECTH U JIpyrue
HE/OCTaTKW pPabOThl, BBI3BAHHBIE HENOCTATOYHBIM BHHMMAHUEM YyYaIllUXCs, HalpUMep: HEMOJHOe
COKpaIleH1e Apo0eii M YWIEHOB OTHOIIEHHS; 0OpalleHre CMEIIaHHbIX YHCeI B HEMIPaBUIBHYIO P00k Mpu
CIIO)KEHMM M BBIYMTAHMM; MPOMYCK HAMMEHOBAaHUM; IPONYCK 4YHCEI B IPOMEKYTOUHBIX 3aIUCHX;
nepecTaHoBKa UG NP 3aITUCH YK CEN; OIIMOKH, AOMYIIEHHbIE TP MEPENUCHIBAHUY U T. 11

OneHka NMUCbMEHHOM pabOThl MO BBIMOJHEHUIO BBIYMCIUTENBHBIX 33JaHUA U anreOpanyecKux
npeoOpa3oBaHUA

Broicokuii ypoBeHb (0TMeTKa «5») CTaBUTCSA 3a O€3YKOPHU3HEHHOE BBIMOJHEHUE MHCHMEHHOMN
paboThI, T. €. a) €CIIU pelIeHNe BCeX MPUMEPOB BEPHOE;

0) ecnu Bce JecTBUS M NMPeoOpa3oBaHMs BHINOIHEHBI MPABUIIBHO, 0€3 OMIMOOK; BCE 3alKCH X012
pELIEHNs PacIOI0KEHBI [TOCIEN0BATEIBHO, & TAKXKE ClIeJaHa POBEPKA PELICHMs] B TEX CIIydasiX, KOIra 3TO
Tpedyercs.



IloBbIlIeHHBIH YPpOBeHb (0TMeTKa «4») CTaBUTCS 3a pabOTy, KOTOpasl BBHIIIOJIHEHA B OCHOBHOM
MpaBUIILHO, HO JIOMYyIIIeHa o/1Ha (HerpyOas) ommoOKa Wiy ABa-TPHU HEJIOUETA.

ba3oBblii ypoBeHb (0TMeTKA «3») CTAaBUTCSA B CICAYIOIIUX CIIyYasx:

a) eciii B paboTe UMeeTCs 0J{Ha TpyOast ommoKa 1 He OoJiee OJTHON HEerpyOoil OIIMOKY;

0) Mpy HAJTMYUK OJHOU rpyO00# OMMOKHA U OJHOTO-/IBYX HEIOUYETOR;

B) PU OTCYTCTBHHU I'PYOBIX OMIMOOK, HO PY HAJTMYUU OT JIBYX JI0 YETHIPEX (HETpyOBIX) OMIHOOK;

I') IpY HAJIMYMU JIBYX HErpyOBbIX OIIMOOK U HE OoJiee TPEX HeIOUETOB;

1) IpY OTCYTCTBUH OIIMOOK, HO TIPY HAJIMYMHU YETHIPEX U O0Jiee Hel0UCTOB;

€) €CJIi BEPHO BBHITNIOJIHEHO 00Jiee MOJIOBUHBI 00BEMa Beeil paboThI.

Huzke 6a30Boro ypoBeHb (0TMeETKA «2») CTaBUTCS, KOT/Ia YUCJIO OITUOOK IMPEBOCXOIUT HOPMY, TIPH
KOTOpPOl MO>KET ObITh BBICTABJICHA IOJIOKUTEIbHAS OLEHKA, WM €CIIM MPaBUIBHO BBIIIOJHEHO MEHee
MIOJIOBUHBI Bcel pabOTHI.

IIpumeuanue. OTMeTKa «5» MOXET OBITh TOCTaBJICHA, HECMOTPS HA HAIMYUE OJHOTO-IBYX
HE/IOYCTOB, €CJIM YYEHUK Jall OPUTHHAIBHOE pEIICHUE 3aJaHWi, CBHIETEIBCTBYIOLIEE O €ro XOpOIleM
MaTeMaTHYECKOM Pa3BUTHH.

OneHka nucbMeHHOH paﬁoTI)I IO PCIICHUI0 TEKCTOBLIX 3a/1a4

Bbicokuii ypoBeHb (0TMETKa«5)») CTaBUTCS B TOM Cllydae, KOT/la 3ajiada pelieHa npaBujibHO: X0/
pellIeHrs 3a/1a4il BEPEH, BCce JEHCTBHUS M MpeoOpa3oBaHus BHITIOJHEHBI BEPHO U paIlMOHAIBHO; B 3ajaue,
peliaeMoil ¢ BompocamMy WM MOSCHEHUSMU K ACMCTBUSIM, IaHbI TOYHBIC W TIPAaBUIbHBIE (OPMYIUPOBKH; B
3ajjaue, pemraeMoil ¢ IOMOIIBI0 ypaBHEHHMsS, TaHbBl HEOOXOAMMBIC TOSCHEHMS; 3allFCH TPABHIIBHBL,
PAacCIIONIOKEHBI TTOCJIEA0BATENFHO, J1aH BEpHBIH M MCUEPIBIBAIOIIMN OTBET HA BOMPOCHI 33/1a4M; C/eTaHa
IIpOBEpKa peleHus (B TeX Clydasix, KOorjaa 3To TpeOyercs).

IHoBbllIeHHBIH YpOBeHb (0TMeTKa «4)») CTaBUTCS B TOM Ciliydae, €CIU TMPU MPaBUIBHOM XOJe
pelieHus 3a/1a4uu JOIYyIIeHa OJJHa HerpyoOas omunoKa Uik JBa-TPH HEI0YETa.

Ba3zoBblii ypoBeHb (0TMeTKa «3)») CTaBUTCS B TOM ClIydae, €CIIU XO/1 PEIlIeHUs MTPaBIIbHBIHI, HO:

a) IoMyIIeHa o/iHa Tpy0as omubKka U He 0oJiee 0JJHOM Herpyooii;

0) nomyiieHa oxHa rpy0as omnOKa u He OoJiee IByX HEJOUETOB;

B) JIOIYIIEHBI TPU-UEThIpE HErpyOble OIMOKK PU OTCYTCTBHH HEA0UETOB;

T') IOMYIIIEHO He 00Jiee ABYX HErpyObIX OMIMOOK U TPEX HEJOUCTOB;

1) IPH OTCYTCTBUHU OLIMOOK, HO MPU HAJIMYMK Oo0Jiee TPEX HEJJOUCTOB.

Huzke 0a3oBoro ypoBeHb (0TMeTKa «2») CTaBUTCS B TOM Cllydae, KOTJa YHCJIO OIIHOOK
MIPEBOCXOIUT HOPMY, TIPA KOTOPOI MOKET OBITh BBICTABJICHA ITOJIOKUATEIBbHAS OI[EHKA.

Ipumeuanus. 1. OTMeTka «5 » MOXeT OBITh MOCTaBJICHA, HECMOTPS HAa HATUYHUE OMUCKU WU
HE/I0ueTa, €CIM YYEHUK Jal OpUTMHAIBHOE pelleHHe, CBHUJAETENILCTBYIONIEE O €ro XOopoIleM
MaTEeMaTHYECKOM Pa3BUTHH.

2. TlonoxuTenbHas OIEHKA « 3 » MOXET OBITh BBICTABIIEHA YYEHHUKY, BHITIOJHHUBIIEMY padOTy He
MIOJIHOCTBIO, €CITM OH 0€301IMO0YHO BIMOIHIII O0siee MOJIOBUHBI 00beMa Beell paboThI.

OuneHka KOMOMHUPOBAHHBIX MMCbMEHHBIX PadoT 0 MaTeMaTHKe.

[MuceMenHas paboTa 1Mo MareMaTHKe, MOAJIeXkAllas OLEHWBAHUIO, MOXKET COCTOSTh M3 3a/1ad U
npuMepoB (koMOMHUpOBaHHas paboTa). B 3ToMm ciydae mpemnogaBarens cHavaia JAaeT MpeIBaApUTEIbHYIO
OILICHKY Ka)KJOW 9acTh paboThI, a 3aTeM OOIIYI0, PYKOBOJCTBYSChH CIEIYIOIIHM:

a) ecnu 00e yacTH pabOTHI OLIEHEHBI OJMHAKOBO, TO 3Ta OTMETKA JOJDKHA OBITH OOIIel Iisi Bceit



paboTHI B 1IEJIOM;

0) eciu OIICHKH YacTel pa3HATCS Ha OJIMH 0aJul, HaPpUMeEp, TaHbl OTMETKH «5» U «4» nin «4» u « 3
» U T. 1., TO 32 pabOTy B LI€JIOM, KaK MPaBUJIO, CTABUTCS HU3IIAS U3 ABYX OTMETOK, HO ITPH 3TOM YUUTHIBACTCA
3HaYEHHUE KaX10i U3 yacTeil paboThl;

B) HM3IIAs U3 JABYX JAaHHBIX OTMETOK CTaBUTCSA M B TOM CIlydae, €CII OJHA 4acTh pa0dOThl OlLICHEHA
6amtom «5 », a apyras — O6amioM «3 », HO B 3TOM CIIydae MPernoaaBaTeslb MOKET OLICHUTh TaKylo paboTy B
1EJIOM 0allIoM «4» TIpU YCIIOBUH, YTO OTMETKA «5» MOCTaBJICHA 32 OCHOBHYIO YacTh PaboThI,

I') €CJIM OJIHA U3 YacTel paboThl olleHeHa OammoM «5 » win «4», a npyrasg — OamioM «2» wim «1»,
TO 32 BCIO pa0OTy B I[EJIOM CTaBHTCS Ol «2»,HO MPETOAaBaTeIhb MOXKET OIEHUTH BCIO paboTy OayoM «3 »
[IPH YCJIOBUH, YTO BBICHIAS U3 JIBYX JAHHBIX OLIEHOK IMOCTaBJI€HA 32 OCHOBHYIO YacTb PabOThlI.

IIpumevyanue. OCHOBHOM CUMTAETCS T YacTh PaOOTHI, KOTOpas BKIIIOUYAET OOJIBIIHI 110 00BEMY HITH
Hau0OoJee BaXKHBIN 110 3HAYEHUIO MaTepHall M0 U3y4aeMbIM T€MaM MIPOrPaMMBI.

Onenka TEKYIIUX MUCbMECHHBIX paﬁoT

[Ipu omueHKe MOBCEIHEBHBIX OOydYalOMMX pabOT MO MaTeMaTHKE YYHUTENb PYKOBOICTBYETCS
YKa3aHHBIMM HOpPMaMH OLIEHOK, HO YYUTBIBA€T CTENEHb CAMOCTOATEIBHOCTH BBIIOJHEHUS padoT
Y4YalIMMHUCS, & TAKXKE TO, HACKOJIBKO 3aKPEIUICH BHOBb U3y4aeMblil MaTepHall.

OOyyaromue NUCbMEHHbIC PAa0OTHI, BBHINOJIHCHHBIE YYaIlMMHUCA BIIOJHE CAMOCTOATEIBHO C
IIPUMEHEHUEM paHEE M3YyYEHHBIX W XOpOLIO 3aKPEIUICHHBIX 3HAHWM, OLEHUBAIOTCA TaK JXK€, KAaK U
KOHTPOJIbHBIE paOOTBHI.

OOyyammue NMUCbMeHHbIe PadOThI, BHIIOJHEHHBIE BIIOJHE CAMOCTOSATEIbHO, HAa TOJBKO YTO
M3Y4YEHHbIE M HEJOCTATOYHO 3aKpEIJICHHbIE MpaBHUjia, MOTYT OLIEHMBAThCA Ha OAMH Oayjl BBILIE, YEM
KOHTpPOJIbHBIE PabOThl, HO OTMETKa «5 » M B 3TOM CIIy4ae BBICTABISETCS TOJIBKO 3a 0€3yKOPHU3HEHHO
BBITIOJIHEHHBIEC PAOOTHI.

IIncbMenHble padoThI, BHIIOJHEHHBIE B KJacce C MPEABApPUTEIbHBIM pPa3doOpoM HUX 0]
PYKOBOJICTBOM YYHTEJIs, OLICHUBAIOTCS Ha OJUH Oalyl HUXKE, YeM 3TO MPEAyCMOTPEHO HOPMaMH OLIEHKU
KOHTPOJIbHBIX IMUChbMEHHBIX paboT. Ho Oe3ykopu3HEHHO BBINIOJHEHHas padoTa M B 3TOM Cllydae
OLIEHUBAeTCs 6aIoM «5 ».

JloMamiHue nmucbMeHHbIe PadoOThl OLIEHUBAIOTCS TaK K€, KaKk KiaccHas paboTa oOydarouiero
Xapakrepa.

Hopwmbl O11eHOK MaTeMaTH4YecKOro JUKTAHTA BBICTABIACTCS C y4ETOM YHCIIA BEPHO PEIICHHBIX
3aJlaHUN:

Bricoknii ypoBeHB (OTMETKa «5»): YUCIIO BEPHBIX OTBETOB -8.

[ToBbIIeHHBIN YPOBEHB (OTMETKA «4»): UUCIIO BEPHBIX OTBETOB -7.

ba3oBelii ypoBeHb (OTMETKA «3»): UHCIO0 BEPHBIX OTBETOB-5,6.

Huxe 6a30Boro ypoBeHb (0OTMETKA «2»): YHCIIO BEPHBIX OTBETOB MEHEE 5.

Hopwmbl onieHOK TecTa:

Bricokuit ypoBeHb (0TMETKa «5) uncio BepHbIX 0TBETOB - 0T 90 10 100%.
[ToBbIIEHHBIN YpOBEHB (OTMETKA «4»): UUCII0 BEpHBIX 0TBETOB - OT 70 10 89%.
bazoBblit ypoBeHb (0TMETKA «3»): UHUCIO0 BEPHBIX OTBETOB - 0T 5010 69%.
Huskuit ypoBeHb (0TMETKA «2»): YUCIIO BEpHBIX OTBETOB - 0 - 49%.

HopMmblI oleHOK yCTHOTO OTBeTA:
Bbicokuii ypoBeHb (0TMeTKa «5») BBICTaBISIETCS, €CIM YYALUICS: IOCIEI0BATENbHO, YETKO,



CBSA3HO, OOOCHOBAaHHO W 0€30mMMO0YHO W3araeT y4YeOHBIM MaTepuall; JaeT OTBET B JIOTHYECKOM
[I0CJIEI0BATENBHOCTH C MCIIOJBb30BaHUEM IPUHATONM TEPMHMHOJIOTMH; IOKA3bIBAET MOHUMAHUE CYIIHOCTU
paccMaTpUBaeMbIX IMOHATHH, SBICHUH M 3aKOHOMEPHOCTEH, TEOpHil, B3aMMOCBs3eH; yMEET BBIIEIAThH
IJIaBHOE, CAMOCTOSITENIbHO IOJATBEPXAAaTh OTBET KOHKPETHBIMU IpuUMepamH, (hakTaMu; caMOCTOSTEIBHO
aHAJIM3UpPyeT U 0000LIaeT TEOpeTHYECKUH MaTepuall; CBOOOJHO YCTaHABIMBAET MEXIIPEIMETHbIE (Ha
OCHOBE paHee MPHOOPETEHHBIX 3HaHUI ) U BHYTPUIIPEMETHBIE CBS3U; YBEPEHHO U 0€301IMO0YHO IPUMEHSET
MOJIyYCHHbIC 3HAHUS B PEIICHUH HOBBIX, PaHee HE BCTPEYABIIUXCS 3a7ay; PAlMOHAIBHO HCIHOJIb3YET
HarJsIHbIe TOCOOUS, CITPaBOYHBIC MaTEPHAJIbl, YI€OHHK, JOMOTHUTEIBHYIO INTEPATYPY, IEPBOMCTOUHUKH;
MPUMEHSET YNOPSAJOYCHHYIO CUCTEMY YCJIOBHBIX 00O3HAYEHUH MPH BEACHUU 3aIHCEH, COMPOBOKIAIOIINX
OTBET; HMMEET HEOOXOJUMble HaBBIKM pabOThl C NpUOOpaMu, 4YepTeKaMH, CXEeMaMU M TIpauKami,
COIIYTCTBYIOIIMMH OTBETY; JIOIyCKaeT B OTBETE HEAOYEThl, KOTOPBIE JIETKO HCIPABISIET 110 TPEOOBAHUIO
yUUTEeNs.

IToBbIIEHHBIH YPOBEHb (0TMETKA «4») BBICTABIISIETCS, €CJIN YYALMNCSA: I0Ka3bIBAeT 3HAHUE BCETO
M3Yy4EeHHOTr0 y4eOHOro MaTepHala; 1aeT B OCHOBHOM IPaBUJIBHBIN OTBET; yUeOHBI MaTepHall U3jIaraet B
00OCHOBAHHOM JIOTUYECKOHN TOCIIEIOBATEILHOCTH C MPHUBEICHHEM KOHKPETHBIX HPUMEPOB, MPU ITOM
JOIMyCKaeT OIHYy HerpyOyro ommOKy Wiu He Ooyiee ABYX HEJOYETOB B HCIOJIB30BAHWU TEPMUHOJIOTHU
y4eOHOTO TpeaMeTa, KOTOPBIE MOXET HCIPAaBUTh CAaMOCTOATENBHO;, AaHAJU3UpyeT H  00o0maer
TEOPETUYECKHI Marepuan; CoOJII0JaeT OCHOBHbIE MpaBWila KyJIbTypbl YCTHOM peud; HpHUMEHSET
YIOPSIOYCHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUH NP BEJICHUM 3aIIUCEH, COIPOBOXKAAIOLINX OTBET;

ba3oBblii ypoBeHb (0TMeTKa «3»), BBICTABJISAETCSA, €CJIM YYaIIUICA: JEMOHCTPUPYET YCBOCHHE
OCHOBHOI'O COJIepKaHMsl y4yeOHOro marepuasga, MMeEeT IMpoOeibl, He MNPErsTCTBYIOIUE JalbHeHiemy
YCBOGHHIO YYE€OHOTro MaTepuana; TMPUMEHSIeT TOJIy4YeHHBbIC 3HAHHWS TPU OTBETE Ha BOMPOC, AHAIM3E
MPEUIOKEHHBIX CUTYalMid 1Mo 00pasily; IOMyCKaeT OMIMOKHA B MCIIOIB30BAaHUM TEPMUHOJIOTHU YYeOHOTO
npeaMeTa; MOKa3blBaeT HEJOCTAaTOYHYIO0 COPMHPOBAHHOCTH OTICIBHBIX 3HAHWN M YMEHHWIA, BBHIBOJBI U
000011IeHHST apTyMEHTUPYET CJ1ad0, IOMYCKAeT B HUX OLIMOKHU; 3aTPYAHSICTCS TP aHAIW3e U 0000IICHUN
y4e0HOTO MaTepHaa; JaeT HEMOJIHbIE OTBETHI Ha BOITPOCH! YUUTEIISI HITH BOCIIPOM3BOINT COJIEPIKAHHE paHEee
MIPOYUTAHHOT'O yUeOHOTI0 TEKCTA, CJIa00 CBA3aHHOTO C 33/IaHHBIM BOIIPOCOM; UCIIOJIb3YET HEYOPS10UEHHYIO
CHCTEMY YCJIOBHBIX 0003HaYeHUH IpU BEIEHUH 3aMUCel, COMPOBOXKIAIOIINX OTBET.

Huxe 0a30B0oro ypoBeHb (0TMeTKA «2») BBICTABIISETCS, €CIIM yUallUiics: HE PACKPbLI OCHOBHOE
cojiepKaHue yueOHOro MaTepuala B mpejiesiaX MoCTaBIeHHBIX BOIIPOCOB; HE YMEET NPUMEHATh UMEIOLIHeCcs
3HaHUS K PEIICHUIO0 KOHKPETHBIX BOTIPOCOB U 3aj]1ad 1Mo 00pasily; OIyCKaeT B OTBETE Oosiee IBYX IrpyObIX
omurOO0K, KOTOPBIE HE MOYKET UCIPABUTH JTaKe TIPU TIOMOIIY YYAIHXCS U yIUTEIIS.
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