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INOACHUTEJIBHAA 3ATINCKA

OBILIASA XAPAKTEPUCTUKA YYEBHOTI'O TIPEJIMETA «'EOMETPUS

BaxHocTh ydeOHOro Kypca TE€OMETPUHM Ha YpPOBHE CpEJHEro ooOumero oOpa3oBaHMs
00yCJIOBJI€HA MPAKTUYECKON 3HAYMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB 00yueHUs
reOMETPHH B HAIPaBJICHUU JTMYHOCTHOIO pa3BUTHs oOyvaromuxcs, GopMupoBaHus GyHKIHOHAIBLHON
MaTeMaTHYeCKON TPaAaMOTHOCTH, M3Y4EHUS JPYTruX y4eOHBIX AMCUUIUIMH. Pa3ButHe y 0Oydarommxcs
IIPAaBUJIbHBIX IPEACTABIEHUN O CYIIHOCTH U IPOUCXOXKICHHUM TIE€OMETPUYECKUX aOCTpaKIUid,
COOTHOLICHUH PEAIBHOIO U UACAIBHOI0, XapaKTEPE OTPAKEHUSI MATEMAaTUYECKON HAYKOW SIBICHUM U
IIPOLIECCOB PEAJbHOIO MHpa, MECTe€ TI'E€OMETpUM B CHUCTEME HayK U pOJM MaTeMaTU4YeCKOIo
MOJICIMPOBAaHUSI B HAay4YHOM IMO3HAHMM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsl O0yYaloIuXcsd, a TaKKe KauecTB MBIIUICHUS, HEOOXOAMMBIX I ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBiseTcss OJHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEro O0OLIero
o0pa3oBaHMs, TaK KaKk 00eCcIeYrBaeT BO3MOKHOCTh M3YUEHHs KaK IUCIHIUINH €CTECTBEHHO-HAYTHON
HaNpaBICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MbIILIICHHE, (OPMHPYEMOE MPU H3YyYCHHH OOYJAIOIIUMHUCS MOHSATHWHBIX OCHOB
TE€OMETPUH U IMOCTPOCHUM ILIETIOYKM JIOTUYECKUX YTBEP)KIACHUH B XOJE pEIICHUS TeOMETPUYECKHUX
3aJla4, YMEHHME BbIABUTaTh U ONPOBEpPraTh FUIOTE3bl HEMOCPEICTBEHHO HCIIOJIb3YIOTCS NP pELICHUN
3aJja4 €CTeCTBEHHO-HAyYHOr'0 LIMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTHpPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX 0OJACTSIX
NesITeIbHOCTH 4venoBeka. OpHeHTalMsl 4elloBeKa BO BPEMEHHM U IPOCTPAaHCTBE — HEoOXoaumoe
YCIIOBHE €T0 COIMAJIBHOTO OBITHS, (pOpMa OTPaKEHHS OKPYKAIOLIETO MHUpPA, YCIOBHE YCIIEUTHOTO
MO3HAHUS M AKTUBHOIO MpeoOpa3oBaHUs JeicTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIMHSAET pa3Hble BHUAbI Y4eOHOM M TpPYAOBON JEATENbHOCTH, SABISETCS OJHUM U3
poeCCHOHATIBHO BAXKHBIX KAadyecTB, MOATOMY aKTyallbHa 3ajada (OPMHUpPOBaHMS y OOYUaIOIIMXCS
MIPOCTPAHCTBEHHOTO MBIIUIEHUST KaK Pa3HOBUAHOCTH OOPa3sHOrO MBIIUIEHUS — CYHIECTBEHHOI'O
KOMIIOHEHTa B TIOJI'OTOBKE K MPAKTUYECKOM NeATEIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

OTnUuuTEeNbHON OCOOEHHOCTHIO HPOrpaMMbl IO TEOMETPUU SIBISIETCS BKIIOYEHHE B KypC
CTEpEeOMETPUHU B Hayajle €ro M3yueHHs 3ajiad, pellaeMbIX Ha YPOBHE WHTYUTHBHOIO IMO3HAHUSA, U
onpenenéHHbIM 00pa3oM oOpraHu3oBaHHas padoTa HaJX HHUMH, 4YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET NMPOTEKaHNE UHTYUTUBHBIX MPOLIECCOB,
MOTHMBHPYET K JajdbHEeHIIEMy HU3YyUEHHIO IPEIMETA.

[Ipeamourenne oTHaérecs  HArIAIHO-KOHCTPYKTUBHOMY METOJy OOY4eHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE UYYBCTBEHHOCTb IPEAMETHO-TIPAKTHUECKOM
NesTeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y 00y4aolMXCcsl B Kypce CTEpEOMETpUn
MPOBOAMTCS 3a CUET pelIeHUs 3a/Jad Ha CO3J[aHuEe IPOCTPAHCTBEHHBIX 00pa3oB W 3aqady Ha
ONEpUPOBAHUE TPOCTPAHCTBEHHBIMU oOpa3amu. Co3naHue oOpas3a MPOBOJIUTCS C OMOpPOH Ha
HarJIsiJHOCTh, @ ONEepUpOBaHHE 00pa3oM — B YCIIOBUSX OTBJIEYEHHS OT HArJsSAHOCTH, MBICICHHOIO
U3MEHEHHUS €r0 UCXOAHOIO COJEPIKAHUS.

OCHOBHBIMHU COZIEpKATEeIbHBIMU JIMHUSAMU YyueOHOro kypca «['eomerpus» B 10—11 kiaccax
apnstoTes:  «MHororpanHukn», «lIpsMble W TIOCKOCTH B mpocTpaHcTBe», «Tena BpalieHus»,
«BekTophl ¥ KOOPAMHATHI B IPOCTPAHCTBE.

®opMHUpOBaHUE JIOTMYECKHX YMEHUH paclpenensercss He TOJbKO IO CoJepXKaTeIbHbIM
JUHUSAM, HO W TI0 TrojJaM OOydYeHHsS Ha YpPOBHE cpefaHero obmiero ooOpaszoBanus. CojaeprxaHue
00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM OCBOEHHUS IMPOrpaMMbl MO T€OMETpPUH,
pacmpeienéHHBIM 10 TojJaM OOYyYeHHs, CTPYKTypUpPOBAaHO TakuM o0Opa3oMm, 4YTOOBI OBJIAJICHHUE
TE€OMETPHUECKUMH MOHATUAMU U HAaBBIKAMH OCYIIECTBISUIOCH MOCIEA0BATENFHO U MOCTYNATEIbHO, C
COOJIFOJICHUEM TNPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIUCH B OOILIYIO CHCTEMY
TE€OMETPHUECKUX TPEACTABICHUN O0OydYalomMXCsl, pacliupsisi U yrioyonss e€, oOpa3ys HpOuHBIe
MHOKECTBEHHBIE CBSI3H.



HNEJU U3YYUEHUSA YYEBHOI'O ITPEAEMETA «'EOMETPUS

Llens ocBoeHUs mporpamMmMbl ydeOHOro Kypca «I'eomerpusi» Ha 0a30BOM ypoBHE OOydYeHUS —
obmieoOpa3oBareIbHOe H  OONIICKYIBTYPHOE pa3BUTHE OOYYarOIIMXCS 4epe3 olecredeHue
BO3MOYKHOCTH TPUOOPETEHUS] W HCIOJIb30BAHUS CHUCTEMAaTHYECKUX TEOMETPUYECKHX 3HAHUH U
JICUCTBUH, crelu(PUUHBIX T€OMETPHH, BO3MOXHOCTH YCIICIIHOTO MPOAODKEHHSI 00pa30oBaHUs I10
CTICIUATBHOCTSM, HE CBS3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAaHHEM T€OMETPHH.

[TpuopuTeTHBRIMK 3a7a4aMH OCBOCHHS yueOHOTo Kypca «['eomeTpuu» Ha 0a30BOM YpOBHE B
10-11 xnaccax sIBASIOTCS:

- (opMHpOBaHHUE MPEACTABICHHUS O TEOMETPUHU KaK YaCTH MHPOBOM KYJIBTYphl B OCO3HAHHE €€
B3aMMOCBSI3U C OKPYKAIOIIHMM MUPOM;

- (opMHUpOBaHKE TPEACTABICHUS O MHOTOTPAHHHMKAX M TeJaX BPAIICHUS KaK O BaKHEHIINX
MaTEeMaTHYECKUX MOJICNISAX, MO3BOJISIONIMX ONUCHIBATH W HM3y4aTh pPa3HbIC SIBICHUS OKPYXKAFOIIETO
MUDA;

- (opMupoBaHHEe YMEHHs pAaclO3HABaTh Ha YEPTE)kKaxX, MOJCISIX U B PEATHLHOM MHUPE
MHOTOIPaHHHUKH U TeJla BPAIICHUS;

- OBJIQJICHHE METOJIaMH PELICHHS 3a/1a4 Ha TIOCTPOCHUS Ha M300paKCHHSX MPOCTPAHCTBEHHBIX
uryp;

- (OpMHpOBAHUE YMEHHUsSI ONICPUPOBATH OCHOBHBIMH TOHSATHSIMH O MHOTOTPAHHUKAX M TellaxX
BpAIlCHHS U X OCHOBHBIMH CBOWCTBAMH;

- OBJIAJICHHE AITOPUTMaMHU pEIICHUS OCHOBHBIX THIIOB 3a1a4, (HOpMUpOBaHUE YMCHHS
MIPOBOJINTH HECJIOKHBIC JOKA3aTeIbHBIC PACCYKICHHS B XOJ¢ PEIICHUS CTEPEOMETPHUCCKUX 3a]ad U
3aJa4 C MPAKTHYECKUM COJICPIKAHHEM;

- Pa3BUTHE MHTEIUICKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydaroIuxcs, MO3HaBATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

- ¢opmupoBaHre (GYHKIIMOHATBHOM TI'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: YMEHHE
pacro3HaBaTh TPOSIBJICHUS T€OMETPHUECKUX TMOHSATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX
KU3HCHHBIX CHTYAIlUAX W TMPU M3YYCHUHU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYITMPOBATh WX HA SI3bIKE TEOMETPHH M CO3/aBaTh F€OMETPUYECCKUE MOJICIIH,
MIPUMEHATh OCBOCHHBINH M€OMETPUUYECKHI armapar i PelIeHUs] MPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4,
WHTEPIPETHUPOBATH U OIICHUBATH TIOJTYYCHHBIC PE3YJIbTATHI.

MECTO YYEBHOT' O TIPEJIMETA «'EOMETPUS» B YYEBHOM IIJIAHE
OO1ee yKcao 4acoB, pEKOMEHIOBaHHBIX JUI M3ydeHUs: yueOHoro kypca «['eomerpus» — 102
yaca: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kiacce — 34 gaca (1 gac B Henernto).



INJIAHUPYEMBIE PE3YJIbTATDBI

W3ydyeHne MaTreMaTHKU Ha YPOBHE OCHOBHOrO 00IIero oO0pa3oBaHMsS HAlpaBiIeHO Ha
JOCTHKEHHE OOYYaIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX W TPEAMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTaTOB OCBOCHUS Y4EOHOTO MpeMeETa.

JIMYHOCTHBIE PE3YJIbTATHBI

B pesynbrare wu3yueHus MareMaTHKU Ha YpPOBHE CpeaHero oomero oOpa3oBaHus Y
oOyuatomerocst 0yayT chOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3YIIbTATHI:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKON TO3UIIMH O0YUYAIOMIETOCsS KaK aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OOIIecTBa, MPEACTABIEHUE O MaTeMaTHYEeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEIyp TPaKTAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYToe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKUHUAMU U
Ha3HAYCHHEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON TpakJaHCKOM HIECHTHUYHOCTH, YBAXEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCUMCKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCHUMCKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATUYECKOW IIKOJIbI, MCIIOJb30BAHUE ATHUX JOCTHKECHUM B JAPYIUX
HayKaX, TEXHOJIOTHSIX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHHE ITYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoja, chopMHpPOBAaHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKU U
JEeSTeNIbHOCTBIO YIYEHOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOIIEHHE K MHpPY, BKJIHOYAs 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peUICHUH, pacCyXICHHM, BOCIPUUMYUBOCTL K MaATEMaTHYECKUM acCIEeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHYeCKHe 3HAHHS B MHTEpecax 3JI0pOBOTO U
Oe3omacHOTO 00pa3za XKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBHIO (3I0pOBOE MHTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTABIXA, peryispHas (u3nueckas aKTUBHOCTH), (hHU3HUECKOe
COBEPIIIEHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJOIIOOUS, MHTEPEC K pa3IMuHbIM chepam
npodeccHoHaBbHON JIEeATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ TMPUIOKEHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymier mpodeccuu W peaan30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHUIO U CaMOOOpPa30BaHHUIO Ha
MPOTSDKEHUM BCEW KM3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUH MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HANPaBIEHHOCTH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

c()OPMUPOBAHHOCTh ~ IKOJIOTUYECKOW  KYyIbTYphl, TOHHUMAaHHE BIHUSHUA  COIHAIBHO-
SKOHOMHUYECKHX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBLHOM Cpeibl, 0CO3HAHUE TII00aThHOTO
XapakTepa SKOJIOTMUYECKUX MpoOJieM, OpPHEHTallMs Ha TPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWH s
perieHus 3a7a4 B 00J1aCTH OKPYKAIOIEH cpeibl, TNIAHUPOBAHNE IMTOCTYIIKOB M OIICHKU MX BO3MOYKHBIX
MOCJIEICTBUI JIs1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHON MPAKTUKH, MOHMMAaHHE MAaTEeMAaTHYECKOW HAyKH KaK c(ephbl 4eI0BEUYECKOM
NEeSATEIbHOCTH, TANOB €€ Pa3BUTHUSL M 3HAUMMOCTHU ISl PA3BUTHUS LIMBUIIM3ALMHU, OBJIAJICHUE S3BIKOM
MareMaTUKd W MaTEeMaTU4YeCKOM KyJIbTYypOMl Kak CpeICTBOM IIO3HAHHUS MHpaA, TOTOBHOCTh
OCYUIIECTBJISITh MPOCKTHYIO U UCCIIEI0OBATENBCKYIO I€ITEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJbTATBI

B pesymbrare OCBOGHHMS MNpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOI'O 0OIIEro
obOpazoBanust y oOydatomierocs OyayT — cHOpMUpPOBaHBI  METANpEeIMETHBIE  PE3YJIbTaThl,
XapaKTepU3YIOIHecs OBJIaJICHUEM YHUBEPCATbHBIMU MIO03HABaTEIbHBIMU JCUCTBHUAMH,
YHUBEPCAJIbHBIMA ~ KOMMYHHKATUBHBIMH ~ JICHCTBUSIMA U YHUBEPCAJIBHBIMH  PETyJISTUBHBIMH
NEUCTBUSIMU.

Ilo3naBaTe/IbHbIE YHMBepPCAIbHbIEe yueOHbIe AeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

- BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC INPU3HAKM MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSATHH, OTHOIICHUH MEXIy HOHSATHAMH, (HOPMYIMpPOBATH OIpPEICICHUS TOHITUH, yCTaHABINBAThH
CYIIECTBEHHBIN NpHU3HAK KiaccH(UKALUMU, OCHOBAHHS JUII OOOOLICHMS W CpaBHEHHS, KPUTCPUHU
POBOAMMOTIO aHANIN3A;

- BOCIPHUHHMMATh, (HOPMYyIHpPOBATH M MPEOOpPa30OBBIBATh CYKIACHUSA: YTBEPIUTEIbHBIE H
OTpHULATENIbHBIC, €ANHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

- BBIABISTH MaTEMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHBOpeuHs B (akrax,
TaHHBIX, HAOJTIONECHHUAX M YTBEPXKICHUAX, TIPeIIaraTh KPUTEPUHU UIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

- JenaTh BBIBOJBI C HCIIOJb30BAaHHEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKIIIOUCHUI TI0 aHAJIOTHH;

- IPOBOAMTH CAMOCTOSTEIILHO JIOKA3aTENIbCTBA MAaTEMaTUYECKUX YTBEPXKACHHH (TIpSIMBIE U OT
MPOTHBHOTO), BHICTPAUBATh apryMEHTAMIO, IPUBOAUTE MIPUMEPHI U KOHTPIPHUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CY)KJICHUS M BBIBOJIBL;

- BBIOMpATh croco0 pemieHus y4eOHOW 3aaun (CpaBHHBATH HECKOJBKO BapUAHTOB PELICHHUS,
BBIOMpaTh HanOOJIee MOIXOAANINI C y4ETOM CAMOCTOSATENFHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTesbcKue eiiCTBUS:

- HCIIOJIb30BaTh BONPOCHI KaK MCCIEOBAaTEIbCKUNA MHCTPYMEHT MO3HaHUsA, (HOpMyIHpOBaTh
BOTIPOCHI, (UKCUPYIOIIUE MPOTHBOpEeUne, TNpoOJiIeMy, yCTaHaBIMBaTh HWCKOMOE W JIaHHOE,
(bopMHpOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO IMO3UIUI0, MHEHHE;

- TPOBOAWTH CAMOCTOSITENIFHO  CIUIAHWPOBAaHHBIA  DKCMEPUMEHT, HCCIENOBaHHE I10
YCTQHOBJICHUIO OCOOCHHOCTEH MaTreMaTHMYeckoro OOBEeKTa, SBJIEHUS, IPOILECCa, BbISBICHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSITENbHO (OPMYIHPOBAaTh OOOOLIEHHUS M BBIBOJBI 1O pe3yjibTaTaM IMPOBEAEHHOTO
HaAOJIOZCHNs, WCCIIEIOBAaHMS, OIICHWBATh JOCTOBEPHOCTH IOJNYYEHHBIX pPE3yJbTaTOB, BBIBOJIOB U
0000IIIeHMI;

- POTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEIIIOI0KEHHUS O €T0
Pa3BUTUH B HOBBIX YCJIOBUSX.

Pabora ¢ undopmaumeii:

- BBIBJIATH Ne(PHUIUTH MH(GOPMAILUH, JAHHBIX, HEOOXOJUMBIX Ui OTBETa Ha BONPOC M IS
peIeHs 3a/1a9H;

- BBIOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB pA3IMYHBIX THIIOB, AaHAJIN3UPOBATH,
CHCTEMAaTH3HPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3INYHBIX BUIOB B (HOPM TIPEICTABICHHUS;

- CTPYKTYpHpOBaTh MH(OPMAIIHIO, MPEICTABIATh €€ B Pa3IUUHBIX (opMax, WILIIOCTPUPOBATD
rpaduyecku;

- OLIEHUBATh HaJI&KHOCTh HMH(POPMAIIUKM IO CAMOCTOSTENIHHO CHOPMYTUPOBAHHBIM KPUTEPHSIM,
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHHMBepcaabHble y4eOHbIe qelicTBUA:

- BOCIIPHHHMATh W (OPMYIHUPOBATh CYKACHHUS B COOTBETCTBUU C YCIOBUSIMH W IIEIISIMH
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHUS 110 X0y PEIICHHUS 33/1a41, KOMMEHTHPOBATH MTOJyYEeHHBII PE3yNbTaT;

- B X0Jl¢ OOCYXJEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMON TeMbl, MPOOJIEMBI,
penraeMoil 3aqauy, BBICKA3bIBaTh HJEH, HALCIICHHBIE HA IIOMCK PEIICHHS, COMOCTAaBISATh CBOU



CYXKIEHHUS C CYXICHHSAMM JPYTHX YYaCTHHUKOB JMaNora, oOHApyKMBaThb paziIMuue U CXOJCTBO
NO3ULIMH, B KOPPEKTHOH opMe hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,;

- TPEICTABIATh PE3yJNbTaThl PEHICHUS 3a7ayd, OSKCIEPUMEHTa, HUCCIEIOBaHMSA, MPOCKTa,
CaMOCTOSITENIHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4E€TOM 3aJay IPE3eHTAlUM U O0COOEHHOCTEH
ayJAUTOPHUH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

- COCTaBJIATh IIJIaH, AJITOPUTM pELIeHMs 3aJaud, BbIOMpPATh CIIOCOO pelleHHs C Yy4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapUaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpPMAIHH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

- BJIa/IeTh HABbIKAMU I03HABATEIILHOW pe(IeKCUN KaK OCO3HAHMsI COBEpIIAEMBIX JEHCTBHH U
MBICIMTEIBHBIX TPOILECCOB, UX PE3yJIbTaTOB, BIAACTh CIIOCO0AMHM CAaMOIPOBEPKH, CaAMOKOHTPOJIS
npolecca 1 pe3ysbTara pelieHuss MaTeMaTHYeCKON 3ajauu;

- MPEeABHUICTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IpPH PEIICHUH 33Ja4l, BHOCHTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

- OLICHMBATh COOTBETCTBUE PE3yJbTaTa LEIU U YCIOBHUIM, OOBACHATh MPUUMHBI JOCTHIKEHHS
WIA HEJOCTIDKEHUS Pe3yJIbTAaTOB JIESATEIbHOCTH, HAXOAUTh OMMOKY, AaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

- IIOHMMAaTb W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYAJIbHOW pabOTHI mpu
peleHnH y49eOHbBIX 3a/1a4, MPUHUMATh IeJb COBMECTHOM AEATENbHOCTH, TUIAHUPOBATh OPTraHU3AINI0
COBMECTHOHM paboThl, pacnpeAessaTh BUJbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3ysIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

- y4acTBOBaTh B TpYyNIOBBIX (opmMax paboTsl (0OCykIeHHs, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBI» ¥ UHBIE), BBITIOIHITH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOW JCHCTBUS C IPYTUMHU
YjieHaMM KOMaHJbl, OIIEHHBaTh KadeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT IO KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOACHCTBHSL.

NPEJMETHBIE PE3YJIbTATbBI

K xonmy oO0yuenuss B 10 kmacce oOydarOmMiics TOMYYUT CIACAYIOIMIHME TPEIMETHBIC
pe3yJbTaThl:

- OTIEPHPOBATH OHATHSIMH: TOUYKA, MPSIMast, TUIOCKOCTH;

- NPUMEHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PELICHUH T'€OMETPHUECKUX
3ajad;

- OTIEPUPOBATH NOHATHAMMU: APATIIEIBHOCTD U MEPIEHIUKYIIPHOCT NPSAMBIX U IUNIOCKOCTEH;

- KITacCH()UIIMPOBATh B3aMMHOE PACITONIOKEHHE MPSMBIX M IIOCKOCTEH B IPOCTPAHCTBE;

- ONEpPHUPOBATH MOHATUAMU: JBYTPAHHBIM yroj, TpaHU ABYIPAHHOTO yria, pedpo JBYrpaHHOIO
yIJIa, TUHEMHBIA YroJ IBYTPaHHOTO YIUIa, TPalyCHasl Mepa ABYTPAHHOTO yIJa;

- ONEepUpOBaTh MOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIH W HEBBINYKJIBIH MHOTOIPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBIIILHBI MHOTOTPaHHUK;

- pacrio3HaBaTb OCHOBHBIE BBl MHOTOTPAaHHUKOB (MHpaMuia, MpHU3Ma, HPSIMOYTOJIbHBIH
napajuiesenumne, Kyo);

- KJIJacCU(pULIMPOBAaTh MHOTOTPAHHUKH, BBIOMPAsi OCHOBAHUS JJIs KIacCU(UKAIIMU (BBITYKJIbIE U
HEBBITYKJIbIE MHOTOTPAaHHHWKH, TPAaBWIGHBIE MHOTOTPAHHUKH, TPSMbIE W HAKJIOHHBIC TPH3MBI,
napaiesIenumne/sl);

- OTIEPUPOBATH MOHATHSAMH: CEKYIIasl IJIOCKOCTh, CEUEHHE MHOTOTPaHHUKOB;

- OOBSICHATD MPUHIUITBI IIOCTPOCHUS CEYCHUM, HCIIONIB3YsI METO/ CIIE/IOB;

- CTPOUTh CEYEHUS MHOTOI'PAaHHHKOB METOJOM CIIEJOB, BBINOIHATH (BBIHOCHBIE) IIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

- pelmaTth 3aJa4d Ha HaXOXKJIEHHE N€OMETPUYECKUX BEJIMYMH MO 00pa3liaM WM aJrOpUTMawm,
MIPUMEHSS U3BECTHBIE aHAIUTUYECKHE METO/IbI P PEIIEHUH CTaHAAPTHBIX MaTEeMaTHUECKUX 3a/1ad Ha
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BBIUUCIICHUE PACCTOSIHUHA MEXIY IBYMS TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKH JO IJIOCKOCTH,
MEX]y CKPELIUBAOIIUMUCS MPSMBIMU;

- pemaTth 3aJaud Ha HAXOXKICHHWE I€OMETPUYECKUX BEIWYHMH MO 00pa3laM WM alropuTMam,
IIPUMEHSS U3BECTHbIE AaHAIUTUYECKHUE METO/bI IIPU PEIIEHUHU CTaHJApTHBIX MaTEMATUYECKUX 3a/1a4 Ha
BBIUHCJICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA NPAMBIMHM, MEXAY HPSIMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

- BBIYUCIATH OOBEMBI M IUIOINAAM MOBEPXHOCTEH MHOTOTPAaHHHKOB (TpU3Ma, MUpaMUaa) ¢
IpUMEHEHHEM (HOpMyJl, BBIYMCIATH COOTHOLICHMSI MEXAY IUIOIAASMU IOBEPXHOCTEH, 00BbEMaMu
I10100HBIX MHOTOI'PaHHUKOB;

- OIEpUPOBATh MOHATHAMU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPHH,
LEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYPBHI;

- M3BJIEKaTh, NPEOOpa30BbIBATh U HHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX;

- IOpPUMEHATh TreoMeTpuueckue (akTbl Uil pelIeHHs CTepeOMEeTPUYECKHX — 3ajad,
MPEIOIararoIIuX HECKOIBKO MIaroB PEeIIeHHs, €CIIM YCIOBHUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme;

- TPUMEHATh TNpPOCTEHIINEe MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAllMOHHBIE
CUCTEMBI U PELIEHUU CTEPEOMETPUUECKUX 3aay;

- IPUBOJUTH IIPUMEPHI MATEMAaTUYECKHX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU, PACIIO3HABATb
MIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE;

- NPUMEHATH IOJIyYCHHbIE 3HAHMS Ha MPaAKTHKE: AHAIM3MPOBATH pEalbHbIE CUTYallMM U
MIPUMEHSTh U3YUYEHHBIE TOHATHS B IPOLIECCE MOMCKA PEIICHUs MaTeMaTU4ecKd cHOopMyIHpOBaHHOU
poOJeMbl, MOJICIUPOBATh peallbHble CUTYallUd Ha SI3bIKE I'€OMETPHUM, UCCIIEO0BAaTh MOCTPOEHHbBIE
MOJICIA C UCIOJIB30BAHUEM T€OMETPHUECKUX IOHATHH W TEopeM, ammapara aireOphl, peliaTh
IIPAKTUYECKHE 3aJ]auH, CBA3aHHBIE C HAXOXK/IEHUEM I'€OMETPHUUECKUX BEIHYHH.

K koH1y 00yuenus B 11 kiacce o0yyarouiuiicst Hayaurcs:

- ONepUpoOBaTh MOHATHAMM: LMIMHIPUYECKAs MOBEPXHOCTb, 0Opa3yrollue IMINHAPHYECKOM
MMOBEPXHOCTHU, LUJIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, KOHYC,
cepuueckas HOBEPXHOCTb;

- pacro3HaBaTh Teja BpalleHus (HWIMHIp, KOHYC, cdepa U map);

- O0BSCHATH CLIOCOOBI MOYYEHHUS TeJl BPALLCHNUS;

- KJ1laccu(UIMPOBATh B3aMMHOE PacloIoKeHNEe Cephl U MIIOCKOCTH;

- ONEpUpOBaTh TNOHATUSAMHU: LIAPOBOM CErMEHT, OCHOBAHME CEIMEHTA, BBICOTA CErMEHTa,
LIapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS, IAPOBOW CEKTOP;

- BBIYMCIATH OOBEMBI M IUIOLIAAM IOBEPXHOCTEH TeJ BpAIIEHUS, T€OMETPUUYECKUX Tl C
npuMeHeHueM Gopmyit;

- ONEpPUPOBATh MOHATUSAMHI: MHOTOI'PAaHHHK, BIUCAHHBINA B cepy U OMHCAHHBIA OKOJIO ChepHl,
cdepa, BliMcaHHAas B MHOTOTPAHHUK MJTU TEJIO BPAIICHMUS,

- BBIYUCIIATH COOTHOIICHHS MEXTy TUIOIIAsIMHA MTOBEPXHOCTEN M 00bEMaMU OJJOOHBIX TEIT;

- u3o0pakaTh H3ydyaeMmble (GUTYpPHl OT PYKH U C TNPUMEHEHHEM TMPOCThIX YEPTENKHBIX
UHCTPYMEHTOB;

- BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJ BpaIlleHUS;

- U3BJIEKaTh, MHTEPHPETUPOBATh M MPeoOpazoBbIBaTh HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

- OIIepUPOBAThH MMOHATHEM BEKTOP B IPOCTPAHCTBE;

- BBINOJIHATH JIEHCTBHSI CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMH OHU 00J1aJ1al0T;

- IPUMEHSATH [TPABUJIO NapalJieNIeHIe a;

- OINEpPUPOBATH TMOHATHAMM: JECKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIrOJ MEXKIYy BEKTOpaMH, CKaJIIpHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMIUIaHAPHBIE BEKTOPHI;



- HaXOJUTb CyMMY BEKTOPOB W IPOU3BEICHUE BEKTOpA Ha 4YMCJIO, YIOJI MEXKIY BEKTOpaMHu,
CKaJISIPHOE NPOM3BEJECHHE, PACKIIAAbIBATh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

- 3371aBaTh IUIOCKOCTh YPABHEHHUEM B JICKapTOBOM CUCTEME KOOPIMHAT;

- IpPUMEHATb TreoMeTpuuecKkue (akTbl Ul pELIeHHs CTepeOMEeTPUYECKHX — 3ajad,
MPEIOIarafoIIuX HECKOIbKO IIaroB pemeH s, €ClIM YCIOBUS PUMEHEHUS 3a/1aHbl B SIBHOU (opme;

- pelaTh NPOCTEUININE INeOMETPUYECKHE 3aJaud Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO0/1a;

- pewmarb 3aJadyd  Ha JI0OKa3aTeIbCTBO MATEMaTHYECKMX OTHOLIEHUHM U HaXOXJICHUE
TE€OMETPHUECKUX BEIUYMH MO 00paslaM WIM aIrOpUTMaM, IPUMEHSSI H3BECTHbIE METOIbI INPH
PEILIECHNN CTaHIApPTHBIX MaTEMaTUYECKUX 3aay;

- IPUMEHATH MPOCTEHIIME IPOrPAMMHBIE CpPEICTBA U AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKUX 3a1ad;

- IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I€OMETPHUM B UCKYCCTBE;

- NPUMEHATh IIOJYYEHHBIE 3HAHMsA HA IPAKTUKE: aHAIM3UPOBATh DPEAIBHBIC CUTyallUd |
IPUMEHATh U3yYCHHbIE TMOHATHS B IPOLECCE MOMCKA PELICHUsT MaTeMaTU4eCKu chopMyIupoBaHHOMN
poOJIEMBI, MOJICIUPOBATh pEabHBIE CHUTYallMM Ha SI3BIKE T'€OMETPHH, HCCIEIO0BATh MOCTPOCHHBIC
MOJIJIM C HCIOJIb30BAaHUEM TI€OMETPHUYECKUX IOHATHUH M TeopeM, ammapara aiaredphl, pellaTh
IIPAaKTHUYECKUE 3a7a4M, CBSI3aHHbBIC C HAXOKIECHUEM T€OMETPUUECKUX BEJIUYMH.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUSL cTepeoMeTpuu. Toduka, mpsMasi, MIIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapajuleIbHbIE U
CKpeIuBaroIuecs npsamele. [lapamienbHoCTs NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapajulebHbIe
IpsIMBIE B NPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NPSIMBIX; NMApPAJLIEIbHOCTh INPSAMONH M INIOCKOCTH.
VYIibl ¢ COHaImpaBJIEHHBIMM CTOPOHAMU; yroJl MEXAY HpsMBIMHA B IpocTpaHcTBe. llapamiensHOCTb
IJIOCKOCTEM: MapajuleibHblE IUIOCKOCTH; CBOMCTBA IapajuIeNbHBIX IUIOCKOCTeH. IIpocreinmue
IIPOCTPAHCTBEHHbIE (PUTYPBI HA MIJIOCKOCTU: TETPa3p, KyO, napajuieienumnen; NoCTpOeHHE CeUeHUH.

[lepneHMKYIAPHOCTh NPAMOW M IUIOCKOCTH: NEPIEHIUKYJSPHBIE NpPsAMBIE B IIPOCTPAHCTBE,
IIpsIMbIE NIApaJUIECIbHBIE U NEPIIEHIUKYIIAPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYIIIPHOCTH IIPSIMON U
IJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHINUKYIAPHOU IUNIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YroJl MEXKIY
IPSIMOW M IUIOCKOCTBIO; IBYTPaHHBIA YroJl, JIMHEHHBIA yroj ABYrpaHHoOro yriua. Ilepnenaukynsp u
HAKJIOHHBIE. PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSIHUE OT NPSAMOM 10 IIOCKOCTH, MPOEKLUS
¢burypsl Ha TWIOCKOCTH. llepmeHIUKYIAPHOCTh IUIOCKOCTEW: NMPHU3HAK MEPIEHAUKYIIPHOCTH ABYX
miockocTeil. Teopema 0 TpEX MepneHaNKYIsapax.

MHOrorpaHHUKHU

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHUKA, BBIIYKJIBIE U HEBBIITYKIIbIE
MHOTI'OTPAaHHUKH; pa3BEPTKAa MHOroOrpaHHuka. lIpusma: N-yronpHas npusma; T'paHH W OCHOBAaHMS
IPU3MBI; MIPsIMast M HAKJIOHHAasi IPU3Mbl; OOKOBasi U IOJHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
MIPSIMOYTOJIBHBIA Tapajuieienunes; U ero cBoicTBa. llupammupa: N-yronpHas nupamuaa, I'paHd U
OCHOBAaHHE NHpaMHbl; OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUIbI; NpPaBUIbHAs W ycedyEHHas
nupamMuia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIe MHOTOTPAaHHUKU: TOHSATHE MPABUIBHOTIO
MHOTOTpaHHMKA; MPaBUJIbHAS NPU3Ma U MpaBUJIbHAS NMHUPAMUAA; IPaBWIbHAS TPEYroJIbHAs MUPAMUJIA
U TpaBUWIbHBIN TeTpadp; KyO. [IpeacraBnenne o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTa3p, J0AEKA3IP
n ukocadip. CeueHus NpU3Mbl U TUPAMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, MPSAMOM, MIOCKOCTH. DIEMEHTHI
CUMMETPHUU B NUpaMUax, apajuieJenuneax, IpaBUIbHbIX MHOIOTPAaHHUKAX.

Brluucnenne 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriabl. [lmomans OokoBOM
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU MPSMON MPU3MBI, IUIOIIAAb OCHOBaHMMH, Teopema 0 OOKOBOM
MOBEPXHOCTU NpsMON mnpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH IPaBUIBHON
MUpaMHJIbI, TeOpeMa O TUIomaau yced€éHHoi mupamunsl. [loHsaTre 06 00béme. OOBEM MUpaMHIIBI,
MIPU3MBL.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IJIOLIAIIMU MTOBEpXHOCTEH, 00BEMaMu
MOI00HBIX Tel.

11 KJIACC

Tena Bpamenus

[unuaapudeckas MOBEPXHOCTh, OOpa3ylolIUe  IMJIMHIPUYECKON  MOBEPXHOCTH,  OCh
IAJTUHIPUYECKON MoBepXxHOCTH. [{umuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yroIIasi U OCh;
Ioa1b OOKOBOM M MOJTHON TTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, oOOpasyionMe KOHHYECKOW TIMOBEPXHOCTH, OChb H BEpPIIUHA
KOHUYECKOM moBepxHOCcTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yroias U OCh; IO, OOKOBOU U
MOJTHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ylolue | BBICOTa; OCHOBaHMS W OOKOBas
MMOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AWaMETp; IUIOMAAbL TMOBEepXHOCTH cdeprl. Biaumuoe
pacnonoxeHue cepsl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; MmIomanb chepsl.
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N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTka umHApa U KOHYyca.

KomOuHamm Ten BpamieHnss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHMK, OIMCAHHBIN OKOJO cdepsr;
cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS.

[Tonstue 06 06béMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME MPSIMOYTOJILHOTO
napajiesnenunena u ciueacTeus u3 He€. O0pEM nunuHapa, Konyca. O0BEM mapa u riomaab chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOLICHUS MEXKAY ITUIOIMIAIIMH TTOBEPXHOCTEH, 00BEMaMu
I10JI00HBIX TEl.

Ceuenns nummHApa (MapajuleNbHO M MEPICHIUKYISIPHO OCH), CEUCHHs KOHYca (IapajuieibHOe
OCHOBAHHIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTOphI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha 1uiockocTd M B mpocTpaHcTBe. CIOXEHHE M BBIYUTAHHUE BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha 4Hcio. Pasnmoxenume BekTopa MO TpEM HEKOMIUIAHAPHBIM BekTopam. [IpaBumio
napaenenunena. Pemenne 3amad, CBA3aHHBIX C MPUMEHEHHEM NpPaBUI JICHCTBUH C BEKTOpaMHU.
[IpsimoyromnbHas cucrema KoopauHatT B mpoctpaHcTBe. KoopauHater BekTopa. [Ipocreiimme 3amaun B
KOOpAMHATax. YToI Mexay Bekropamu. CKalsipHOE NpPOHM3BEACHHE BEKTOPOB. BhIumciieHHe yriioB
MEXKAY NPSMBIMH H IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIH METOJ MPH PEIICHUH T'€OMETPHUUECKHX
3aad.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue pa3aena KommuecTBo OcHoBHOE cofiepKaHue OcHOBHbIE BUJIBI I€ATEILHOCTH
(Tembl) Kypca 4acoB 00y4aromuXxCst
BBenenue B cTepeoMeTpUIo 10 OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, AKTYaJau3upoBaTh GakThl U METObI

npsiMasi, TNIOCKOCTh, TPOCTpaHCTBO. [IpaBuia
M300paKeHUSTHA PUCYHKAX: U300paXKeHUS
TUTOCKOCTEH, TapaJlIeIbHBIX TPSMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka.

[TonsTHA: nepecekaromuecs

IJIOCKOCTH, IEPECeKarIIHecs npsMasu
TUTOCKOCTb.

3HaKOMCTBO C MHOTOI'paHHUKAMU,
n300pakeHNe MHOTOTPAHHUKOB Ha
PHUCYHKAaX, Ha MPOEKITHOHHBIX

yepTekax. HaganpHbIe CBeleHUS O

KyOe U mupaMuie, UX pa3BEPTKU

u mozenu. CedeHuss MHOTOTPaHHUKOB.
[TonaTue 06 akCHOMAaTHYECKOM ITOCTPOSHUH
CTEPEOMETPUH: AKCHOMBICTEPEOMETPUH U
CIIEJICTBUS U3 HUX

IUTAHUMETPHUH, PEIIEBAHTHBIE TEME.
IMoayyaTts npeacraBieHus o
MPOCTPAHCTBEHHBIX (pUrypax, pazdouparsb
IpOCTENIINE NPaBUIIan300pAKEHUS ITUX
¢buryp.

M300pakaTh NpsIMyIO U IUIOCKOCTh Ha
PHUCYHKE.

Pacno3naBaTh MHOTOTpaHHUKY,
nUpaMuay, KyO, Ha3pIBaTh UX

JJIEMEHTHI.

JenaTb pucyHoK Ky0a, TUpaMUJIbl,
HaXO/UTh OUIMOKU B HEBEPHBIX
M300paKeHUSX.

3HAKOMHTBCS C CEUCHUSIMH,

C METO/IOM CJIEJIOB; HCIOIb30BaThAJIS
IIOCTPOEHHUS CEYEHUSI METOJI CIIENI0B,
KpaTKO 3alHChIBaTh IIATUIIOCTPOCHUS
CEUEHHUSI.

Pacno3znaBaTth BUJ c€ueHUsI U OTHOILICHUH,
B KOTOPBIX CEueHHe IenuT pedpa Kyoa,
HAXOJUTh IJIOLIAbCEYCHUSI.
Hcnoan3oBatsk mojgodue npu

pellIeHny 3a7a4 Ha IOCTPOEHUE

CCUYCHMUIA.

3HAKOMMTBCS C AKCHOMATUYECKUM
IIOCTPOEHUEM CTEPEOMETPUH, C AKCHOMaMH
CTEPEOMETPUUH CIEICTBUSIMU U3 HUX.
HNiirocTpupoBaTh aKCHUOMBI

11




PUCYHKaMH U IIpUMEpaMU
13 OKPYKaoIIeld 00CTAaHOBKHU

[IpsimMbIe ¥ TIIIOCKOCTH B
MIPOCTPAHCTBE.
[TapanienbHOCTh TPSIMBIXU
MIOCKOCTEH

12

B3auMHoe pacronoxeHue NpsMbIX B
IIPOCTPAHCTBE: IIEpECEKArOIIUecs,
napasJiesIbHble U CKPELIMBAIOIIUECS
IIpSIMBIE.

[TapanenbHOCT NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MAPAIJICIIbHBIE NIPSMBbIE
B [IPOCTPAHCTBE; MapaJlIeIbHOCTBTPEX
IPSIMBIX; IAPAJUIEIIBHOCTD MIPSMOM U
IJIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMU
CTOpPOHaMHU; yroj MCx1y NpsaMbIMU B
IIPOCTPAHCTBE.

[Tapaju1eapHOCTB TUNIOCKOCTEH:
napaJJiesibHble IIOCKOCTH; CBOICTBA
MapaJuIEIbHBIX IIOCKOCTEH.

[Ipocreiime npocTpaHCTBEHHBIE (GUTYPHI HA

IJIOCKOCTH: TETpadJip, KyO,napajiesenumnesn;
IOCTPOEHUE CEUYCHU I

AKTYaJau3upoBaTh GakThl U METObI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

IlepeuncasiTb BO3MOKHBIE CITOCOOBI
PacCIOJIOKEHUS JBYX MPSAMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPOBATh UX HA
npuMepax.

[daBathb onpenejieHue
CKPEIIMBAIOLIUXCS MPSIMBIX,
(dhopMyIMpOBaTh MPU3HAK
CKPEUIMBAIOIINXCA MPSMBIX

Y IPUMEHSATH €ro MpU PEeLIeHUH 3a/1a4.
Pacno3naBate npu3my, Ha3bIBaTh €€
JJIEMEHTBI.

Crpouts cedeHus MpU3Mbl Ha TOTOBBIX
yepTekKax.

[TepeuncasTb BO3MOKHBIE CIIOCOOBI
B3alMHOI'0 PACTIONOXKEHUS MPSIMOI U
IJIOCKOCTH B IIPOCTPAHCTBE, IPUBOJINUTH
COOTBETCTBYIOIIME IPUMEPHI U3 PeabHOMI
KU3HHU.

JlaBaTh onpeneneHue napajyieIbHOCTH
IIPSIMOM U INIOCKOCTH.

dopMmyIrpoBaTh MPU3HAK MApaIEIbHOCTH
MPSIMON U TUIOCKOCTH, YTBEPKAECHUE O
MPSIMOM MepeceyeH sl IByX MJI0CKOCTEH,
MIPOXOJALINX Yepe3 MapajieIbHbIE
MIPsIMBIE.

Pemate nmpakTuueckue 3agaun Ha
IIOCTPOEHHE CEYEHUH MHOTOI'PAHHHKA.
OOBACHATH CITy4au B3aUMHOTO
pacoa0XeHUs MIOCKOCTEM.
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JlaBaTh omnpeJieneHne napauiebHbIX
MJIOCKOCTEH; MPUBOJIUTH TPUMEPHI

W3 peaJIbHOM KU3HU U OKPYKAIOIICH
00CTaHOBKH, WJUTIOCTPUPYIOIINE
MapajuieIbHOCTh IJIOCKOCTEH.
Hcnoab3oBaTh NpU3HaK MapauieIbHOCTH
JIBYX TUIOCKOCTEM, CBOICTBA MapaIeIbHbIX
IJIOCKOCTEUMPU pEIICHUH 3a7a4 Ha
MIOCTPOCHUE.

OO0BbSACHATH, YTO HA3BIBACTCS
napayuiebHBIM IPOSKTUPOBAHUEM

1 KaK BBIMIOJTHSICTCS IPOSKTHPOBaHUEHUTYD
HAa TUIOCKOCTb.

N300paxkaTh B napauieIbHOUTTPOCKIIUN
pa3iInyYHbIe TeOMETPUYECKHe (PUTYPHI.
MopaenupoBaTh peajibHbIE CUTYallud Ha
SI3bIKE€ TEOMETPUH, UCCIIEI0BATh
ITOCTPOEHHBIE MOJIEIU C UCTIOJIB30BAaHUEM
Tre€OMETPUUYECKUXTIOHATHH.
Hcnoab30BaTh pu pelieHnd 3a1aqHa
MIOCTPOEHUE CEYEHU I TTOHATHE
napajuieIbHOCTH, MPU3HAKU U CBONCTBA
MapaJuIeNbHBIX MPSMBIX Ha MIIOCKOCTH

[leprieHIMKyYIIPHOCTD NPSMBIXU
IIJIOCKOCTEN

12

[IepneHuKyISAPHOCTD IPSIMOM U INIOCKOCTH:

MEPIEHUKYISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPSMBIE TTapAJIIEIIbHBIE U
MEPIEHUKYISIPHBIEK TUNIOCKOCTH, TPU3HAK
MEPIEHIUKYIIIPHOCTH IPSIMOU

U IIJIOCKOCTH, TEOpEMa O MPSMOK
MEePIEHUKYIISIPHON IIJIOCKOCTH
IlepnieHUKYISp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 INIOCKOCTH

AKTYaJau3upoBaTh GaKThl 1 METOIBI
IJITAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH.

OO0BbACHATH, KaKOW yTroJ1 Ha3bIBAETCIYTIOM
MEXy TTePECEKAOITUMUCS MPSIMBIMH,
CKPEUIMBAIOIIUMHUCS TPSIMBIMU B
MIPOCTPAHCTBE.

JlaBaTh onpenesieHHe NEPIICHIUKYIISPHBIX
NPSAMBIX U IPSIMOH, NEPHEHAUKYISIPHON K
MIJIOCKOCTH.

Haxoautp yriel Mexay
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CKPEILMBAIOIIUMUCS MPSIMBIMH B KyOe U
nupamue.

IIpuBoaUTH IPUMEPBI U3 PEATHHOMKUZHU
U OKpYy’Karoieid 00CTaHOBKH,
WJUTFOCTPUPYIOLIME NEPIEHANKYISIPHOCTD
MPSIMBIX B IPOCTPAHCTBE U
MEPIEHAUKYIISIPHOCTD IPSIMOM K IJIOCKOCTH.
dopmyMpoBaTh IPU3HAK
MEePHEHIUKYISIPHOCTU TPSAMOU U
IJIOCKOCTH, IPUMEHSITh €r0 HAIPAKTHKE:
OOBSCHATH MEPIEHANKYIIPHOCT pedpa
Ky0a ¥ IMaroHaJx ero rpaHu, KOTopas ero
HE COJICPKUT, HAXOUTh JJIUHY AUArOHaIu
KyOa. BbranciasaTs BbICOTYIPaBUIIbHOMN
TPEYroJIbHOW U NIPAaBUIIbHOMN
YETHIPEXYTOJILHON MTUPaMU/I IO JTTHHAM
peodep.

Pemath 3a1a4n Ha BBIYUCIICHUS,
CBSA3aHHBIE C IEPIEHIUKYISIPHOCTHIO
MPSIMOM M TIIIOCKOCTH, C UCTIOJIb30BAaHUEM
MIPH PEIICHUUTUIAHUMETPUUECKUX (PaKTOB
Y METOJIOB.

OO0BSCHATD, YTO HA3BIBAIOT
TIEPIICHIUKYIISIPOM Y HAKJIIOHHOM U3 TOYKH K
IJIOCKOCTH; POEKIIMEN HAaKIIOHHOM Ha
IUTOCKOCTh. OOBICHATE,YTO Ha3EIBACTCS
PacCTOSTHUEM: OT TOUKH JI0 IJIOCKOCTH;
MEXTy MapaylIeTbHBIMHU TIOCKOCTSIMH,
MEXIy IPSIMOU U NapajuIeIbHOMN el
TJIOCKOCTBIO; MEXKIY CKPEITUBAIOIIIUMHICS
MPSIMBIMHU.

Haxoauth 3TH paccTOAHMS B IPOCTHIX
cllydasx B KyOe, mupamMue, mpu3Me.
MoaeanpoBaTh peaslbHbIEC CHTYallul Ha
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SI3bIKE TEOMETPHH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJEIHU C UCII0JIb30BAHUEM
re€OMETPUYECKUX MOHATHUH.

Hcnons30Bath npu peiieHny 3aia4d Ha
mocTpoeHue cedeHuit Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYT'OJIbHUKOB

VYTIBl MEXKAY IPSIMBIMHU U
MJIOCKOCTSIMU
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VYTIIIbl B IPOCTPAHCTBE: YIOl MEXKAY
MPAMON U IIIOCKOCTBIO; IBYTPAaHHBIAYTOJI,
JINHENHBIN yroJ ABYTPAHHOTO yIJIa.
[lepneHMKyYIAPHOCTD IJIOCKOCTEM:
IIPU3HAK NEPIEHANKYIIPHOCTH JBYX
mockocteil. Teopema o Tpéx
HIEPIEHIUKYIIApax

AKTYaJau3upoBaTh GakThl U METObI
IJJAHUMETPHUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

JlaBaTh onpeaejieHHe yria MexKy IpsIMOU
U TUIOCKOCTBI0, OPMYIUPOBATH TEOPEMY O
TpEX NMEpIEeHIUKYIIApax U 0OpaTHYIO K HEH.
Haxomutp yron mexay npsiMou u
IIJIOCKOCTBIO B MHOTOTPAaHHUKE,

paccTostHUE OT TOYKH J0 HNPSIMOU

Ha IUIOCKOCTH, UCITIOJIb3Ys TEOPEMY

0 Tpéx mneprneHaukynsapax. I[IposBoauts Ha
4yepTeKe NEpHeHAMKYJSIp: W3 TOYKH Ha
MIPSAAMYIO; U3 TOYKH Ha IIJI0CKOCTb.

JaBarthb onpesiesieHrne AByrpaHHOroyria

U ero 31eMeHTOB. OOBSICHATh PaBEHCTBO
BCEX JIMHEHHBIX YIJIOB JABYTPaHHOTO

yria.

HaxoauTh Ha yepTexe IBYTPaHHBIMYTOJI
npu pedpe mMpamMuIbl, TPU3MBI,
napajuieJenuIea.

JaBaTh onpeaejieHHe yIriia MExXI1y
IIJIOCKOCTSIMHU.

JaBarhb onpenejieHue

1 (popMyIMPOBATH NPHU3HAK B3aUMHO
MEPIEHIUKYIISPHBIX INIOCKOCTEN.
Haxoautp yriibl MeXay INTIOCKOCTSIMU B
KyOe u nupamue.

Hcnoab3o0BaTh pyu pelieHnn 3a1a4
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OCHOBHBIE TEOPEMBI U METO/IbI
[JIAHUMETPUH.

MogaeanpoBaTh peajibHbIE CUTYallUMHA
SI3bIKE TEOMETPUH, UCCIAEA0BATH
IIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM
FEOMETPUYECKUX MOHSATUU.
Hcnoab30BaTh Npy pelICHUN 3a/1a4Ha
MMOCTPOEHUE CEUYECHHI COOTHOILICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH
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[ToHsiITHE MHOTOTpaHHHKA,

OCHOBHBIE 3JIEMEHTBI MHOI'OI'PAaHHHUKA,
BBIIYKJIbIE U HEBBIMYKJIbIE
MHOT'OTPaHHUKU; Pa3BEPTKA
MHOT'OTpaHHUKA.

[Ipusma: N-yrosibHas npusMa; rpaHy U
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI
pU3MBbI; OOKOBas U TMOJIHAs IOBEPXHOCTh
npusmsl. [lapaimenenunen,
IIPSIMOYTOJIBHBIN TapajlIeeNUIIe] U €0
CBOMCTBA.

[Inpamuna: n-yronbHas nupamMmuaa, rpaHu
1 OCHOBaHUE MUpaMuUbl; O0KOBas U
II0JIHAsl TOBEPXHOCTh TUPAMHU/IBL;
MpaBWIbHAS U yCeUEHHAsI MUpaMUA.
DneMEHTHI IPU3MbI U TUPaAMUJIBIL.
[IpaBuiibHBIE MHOTOIPAHHUKH: TTOHSTHE
MIPaBWJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
MpU3Ma ¥ NpaBuiibHas MUPaAMUA;
IIpaBWIbHAs TPEYTroJbHAs MUpaMuia v
MpaBWIbHBIN TeTpadip; KyO.
[IpencraBienne o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTadp, NOACKadIp U
HKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS

AKTyanu3upoBaTh (HaKkThl 1 METOIBI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
NPOBOJUTH AHAJIOTHH.

JlaBaTh onpenesieHle napauieenuIea,
pacno3HaBaTh €ro BU/bI U U3y4aTh
CBOMCTBA.

JaBaTh onpeneneHne nupamMmusbl,
Pacnmo3HaBaTh BUbI MpaMUJ,
¢opmysmpoBaTth cBolicTBa pEdep,
I'PaHEN U BBICOTBI IPABUIIBHON
MUPaMU/IBI.

HaxoauTs mIomanap NoJIHOU

1 OOKOBOM MOBEPXHOCTU MUPAMUJIBI.
JaBaThb onpenejeHue yCE4YEHHOU
MU PaMHM/JIbl, HA3bIBAaTh €€ JJIEMEHTHI.
®opMyJIMPOBATH TEOPEMY

0 TUTOIIA I OOKOBOM TTOBEPXHOCTH
[IPaBUJIILHON YCEYEHHOM TUPAMUIBL.
Pemath 3aaun Ha BBIYUCIICHUE,
CBSI3aHHBIE C IUPAMMJIaMH, a TAKKE
3a7a4¥ Ha TOCTPOCHUE CEUECHUN.
JlaBaTh onpeaeneHne IpU3MBbI,
PaCmo3HaBaTh BUIBI IPU3M,
N300paxkaTh IPU3MBI HA YEPTEKE.
Haxoaurth miomanb IIOJHON WIN
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OTHOCHUTCJIBHO TOYKH, HpHMOfI, IIJIOCKOCTHU.

ONEeMEHTBI CUMMCTpPUU B ITUpaMUax,
nmapajiiCiCnuieaax, rmpaBUIbHbIX
MHOIr'OrpaHHuKax.

Brranciaenue 31eMeHTOB MHOT'OI'PaHHHUKOB:

p€6pa, nuaronanw, yrisl. [Lnomans
OOKOBOW MOBEPXHOCTH M MOJTHOU
MIOBEPXHOCTU NPSIMON IPU3MBI, IIOIA/b
OCHOBaHMH, TeopeMa 0 OOKOBOM
IIOBEPXHOCTH NpsIMOM npu3Msbl. [tomans
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU
[IpaBWJIbHON NMUpaMUIbl, TEOpEMa

0 IJI0aAu GOKOBOM MOBEPXHOCTHU
YCEUEHHOW NMUPAMHU/IBI

OOKOBOI TOBEPXHOCTH IIPU3MBI.
H3yuarh cooTHOLIEHMS Diliiepa Ui
yucia péoep, rpaHeil U BepIIMH
MHOI'OI'DAaHHUKA.

M3yuarh BuIbI IPAaBUIBHBIX
MHOI'OI'PAaHHUKOB, UX HA3BAHUS U
KOJIMYECTBO IPAHEH.

H3yyaTh CHMMETPUIOMHOTOI'PAHHHUKOB.
OO0BsICHATH, KaKie TOUYKH Ha3bIBAIOTCSA
CUMMETPUYHBIMA OTHOCUTENIBHO JaHHOU
TOYKH, IPSIMON WM IIJIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO HMJIU IJIOCKOCTBIO
CUMMETpUU (UTYPBHIL.

IIpuBoaMTH NIPUMePBI CUMMETPUYHBIX
buryp B apXuTeKType,TEXHUKE, IPUPOJIE.
MoaenupoBarh peabHbIC CHTYallMUHA
A3bIKE TEOMETPUH, UCCIIEI0BATh
ITIOCTPOEHHBIE MOJIEIIN C HCIIOJIB30BAHUEM
F€OMETPUYECKUXIIOHATHUM, UCIIOIb30BATh
mo001Me MHOTOTPAaHHUKOB 00BEMa
MIPSAMOYTOJIBHOTO MapaJuIeIICIIUIIea,
MPU3MBIA TUPAMUIBI.

Bbruucasite 00bEM NpU3MBI

Y IAPaMUBI 10 UX DJIEMEHTAM.
IIpuMeHsATH 00BEM /TS pelIeHUs
CTEPEOMETPUYECKHUX 3a7a4 U

JUISL HAX 02K IEHHS TEOMETPUYECKUXBEIINYUH.
MogaeanpoBaTh peajibHbIE CHTYallUNHA
SA3bIKE TEOMETPUU, HCCJIeI0BATH
ITOCTPOEHHBIE MOJIENH C UCITOJIb30BAHUEM
F€OMETPUYECKUX TOHATHI

[ToBTOpEHME: ceUueHUS,
PacCTOSAHUA U YIIIbL

[TocTpoeHue ceyeHunii B MHOTOTpaHHHKE.
Boluncrienue paccTosHUAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH J0 MPSIMOM,0T

CTpouTh ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.
JlaBaThb onpesiesieHHe pacCTOSHUSI MEXKAY
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TOUYKH JI0 IIIOCKOCTH; MEXKTY
CKPEUIUBAIOIIUMHUCS MPSIMBIMHU.
Boruncnenue yrioB: MexIy
CKPEUIUBAIOIIUMHUCS TPSIMBIMH, MEXKTY
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJI0B, YIJI0B MEXYILIOCKOCTSIMU

durypamu.
HaxoauTthb paccTossHuE MEXITY

[apaJUIeIbHBIMU IUNIOCKOCTSAMH,
ME3K]1Y INTIOCKOCTBIO U MapajlyIeIbHONEH
IIPSIMON, MEXy CKPEIUBAIOIUMUCS
npsMbIMUA. CTPOUTH JIMHENHBIN YToJ
JIBYTPaHHOTO yTIjla Ha YEePTEKe
MHOTOTPaHHUKA U HAXOJIUTh €r0 BEIINYUHY.
HaxoauTs yrisel MeXay IUIOCKOCTSIMU B
MHOT'OTpaHHHUKaX

OBIIEE KOJIMYECTBO
UACOB I10 ITPOTPAMME

68
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11 KJIACC

IUTOIIAIb TIOBEPXHOCTH cdepbl. Bzanmuoe
pacnosoxxeHue cepbl U MI0CKOCTH;
KacaTelbHasl IJIOCKOCTh K cepe; mIomanb
cdepsl.

N3obpaskenue cdepsl, mapa Ha
mockocTy.CeueHus mapa
Hunuanpuyeckas MoBEPXHOCTb,
o0pa3yroIne HUIHHIPHIECKON
MIOBEPXHOCTHU, OCh LUIMHIPUUECKON
oBepxHOCTU. [ {unnHap: oOCHOBaHUSIN
O0KOBas MOBEPXHOCTb, 00Opa3ymolas u
0Cb; TIJI0I11a]lb OOKOBOM M MOJIHOM
MTOBEPXHOCTH.

N300pakeHue IINHAPa Ha MII0CKOCTH.
Pa3Béprka nununapa.Ceuenus: UIMHIpA
(MII0CKOCTHI0, MapaIeIbHON WK
MEPIEeHIUKYISIPHON OCH LUIMH/IPA).
KoHnyeckas moBepXHOCTB,

o0Opa3zyroine KOHHIeCKOM

MIOBEPXHOCTHU, OCh ¥ BEPLIMHA
KOHUYECKOW MOBEPXHOCTH.

Konyc: ocHOBaHUE U BEpIIMHA,
oOpasyromas U OCh; TJIOMAIh OOKOBOM

Y TIOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolien BbICOTa;
OCHOBaHHUS U OOKOBast MOBEPXHOCTb.
N300paxeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TITOCKOCTBI0,TapaIEIbHON OCHOBAHMUIO,
U IJIOCKOCTBIO, TPOXOAIIEHYEPE3 BEPIIMHY).

HaumenoBanue pa3aena KomuuecTBo OcHoBHOE cofiepKaHHe OcHOBHbIE BUJIBI I€ATEILHOCTH
(Tembl) Kypca 4acoB o0yJaromuxcst
Tena BpameHus 12 Cdepa u map: ueHTp, paauyc, IuaMeTp; AKTYaJau3upoBaTh GakThl U METOIbI

IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NPOBOAUTH aHAJIOTHH.

JlaBaThb onpeesienus chepsl U mapa,nx
LIEHTpa, paauyca, TuaMeTpa.

OnpenensTs chepy Kak Gpurypy BpamieHus
OKPYKHOCTH.

HccaenoBarb B3aMMHOE pacloIOKEHUE
cdepbl U MI0CKOCTH,ABYX cdep,
WLTIOCTPUPOBATH 3TO Ha YepTexax U
pUCYHKaX.

®opMyJIMPOBAThH ONIPEIEIICHNE
KacaTeJIbHOM MJIOCKOCTH K chepe,

CBOWCTBO U MPU3HAK KacaTEIbHOU
IIJIOCKOCTH.

3HAKOMMTBCS C I€0/1€3MYECKUMU JTMHUSIMHU
Ha cdepe

OO0BSICHATH, UTO HA3BIBAIOT LIMJIMHAPOM,
Ha3bIBaTh €ro 3jeMeHTsl. U3ydars,
00BSICHATD, KaK MMOJIYYUTh HUIMHJIP MYTEM
BpalIeHUs IPSMOYTOJIbHUKA.

BbiBoAMTH, HCII0/1b30BATH (OPMYIIBI [T
BBIYUCIICHUSI 101 OOKOBOI
MOBEPXHOCTU LUJIMHJPA.

H3yuarsb, pacnio3HaBaTh Pa3BepPTKY
HWIMHIpA.

M300paxaTh NMINHAD U €0 CEUEHUS
IIJIOCKOCTBIO, IPOXOJISIIEN YEPE3 €ro OCh,
NapaJuIeIbHON WIH NEPIEHUKYISIPHON
OCH.

HaxoauTh miomagy 3TUX CEYCHUH.
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KomOuHnanwst ten BpanieHus

Y MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HJTU B TEIIO
BpaICHHS

MoaeanpoBaTh peajibHbIE CUTYallul Ha
SI3bIKE TEOMETPUH, UCCIEA0BATH
IIOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATUM.

OO0BbACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBATh €TI0
3JIEMEHTBI.

H3yuath, 00BACHATH, KaK MOJY4YUTh KOHYC
MyTEM BpallleHUs IPSIMOYTOJILHOTO
TPEYrOJIbHUKA.

HN300paxaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, IPOXOIAIIEH Yepe3 OChb, 1
IIJIOCKOCTBI0, IEPIEHAUKYIISIPHON K OCH.
HN3y4yarsp, pacnodHaBaTh pa3BEPTKYKOHYCA.
BbIBOAMTH, HCN0/1b30BATH (YOPMYIIBLAIIS
BBIYUCIICHHS TUTOIIAAN OOKOBOM
IOBEPXHOCTH KOHYcCA.

Haxoaurs ruioniaayn ce4eHu, MpOXOAIINX
yepes3 BEPIIMHY KOHYCa WITH
MEPIECHANKYIISIPHBIX €0 OCH.

OO0BbACHATH, KAKOE TEJIO HA3bIBAETCS
YCE€UEHHBIM KOHYCOM.

N3yuath, 00BSICHATD, KaK €ro MOJyYUTh
MMyTEM BpAIllEHUS IPAMOYTOJIbHOMN
Tparnenuu.

BoiBoauTh, NpUMeEHATH GOPMYITY IS
BBIYHCIICHHSI TJIOMIaI1 OOKOBOMA
IIOBEPXHOCTH YCEUYEHHOI'0 KOHYCA.
AKTYaJIu3upoBaTh (HaKThl U METOIbI
[JTAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJUTDH AHAJIIOTUH.

Pemate crepeomeTprueckue 3a1auu,
CBSI3aHHBIE C TEJIAMU BPAILEHHUS, TOCTPOCHUEM
CeueHUH TeJl BpalleHUs], C KOMOWHAIUSAMU Tell
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BpAILCHUs 1 MHOIOTPAHHUKOB Ha HaXO0XICHNE
F€OMETPUYECKHUX BEIUYMH.

Hcnonb3oBaTh pyu pelicHUN
CTEpEOMETPUYECKHX 3a]a4
IUTAHUMETPUYECKUe (aKThl U METObI

3a/1a4y Ha BBIYUCIICHUE U I0KA3aTEIbCTBO.
MopenupoBaTh pealbHble CUTyallun Ha
S3bIKE TEOMETPUH, HCCJIE10BATH
IIOCTPOEHHBIE MOJEIIH C UCIIOJIb30BaHUEM
Ir€OMETPUYECKHUX ITOHATUHI

OO0BbEMBI TEN 5 [Tonsitue 06 06bEMe. OCHOBHBIE AKTYyaJau3upoBaTh (HaKThl U METOIbI
CBOMCTBa 0OBEMOB Tell. TUTAHUMETPHUH, PEIICBAHTHBIC TEME,
O6béM nunuHIpa, Konyca. O0béM MIPOBOAUTH aHATIOTHH.
nrapa u miomans cepsl BbIBOAMTH, HCII0JIB30BATH (HOPMYIIBI

00BEMOB: MPU3MBI, LIMIIMHIPA, TUPAMU/IBI,
KOHYCAa; yC€YEHHOU MUPAMHUJIBI U
YCE4YEHHOI'0 KOHYCA.

Pemarhb crepeoMeTpryYeCKrE 3a0a4H,
CBSI3aHHBIE C BBIYUCIIEHHEM 00BEMOB.
®opMyJIMPOBATH OIPEIEICHUE HIAPOBOTO
CErMEHTa, apOBOro CJIOS,IapOBOI0
CEKTOpa.

IIpuMeHsATH GOPMYIIBI 111 HAXOXKJICHHS
00BEMOB IIIAPOBOTOCETMEHTA, ILIAPOBOTO

CEKTOpa
ITooOHBIE TENa B IPOCTPAHCTBE. Pemats crepeomeTprueckue 3agauu,
CooTHo1IEHNs MEX Y IUTOIAISIMHU CBsI3aHHBIE ¢ 00BEMOM I1apa

MMOBEPXHOCTEN, 00bEMaMU TOTOOHBIXTEIN U iomaasio chepsl. MoaempoBaThb

peanbHble CUTYallMMHA SI3bIKE TE€OMETPUH,
HCCIIEI0BATh MTOCTPOCHHBIE MOCIIH

C UCII0JIb30BAHUEM T'€OMETPUUYECKUX
MMOHSATHH.

AKTYaJIu3upoBaTh (HaKThl U METOIbI
TJIAHUMETPHUH, PEIICBAHTHBIE TEME,
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MIPOBOJIUTH AHAJIOTUH.
Pemats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOBH
MOBEPXHOCTEH MOAOOHBIX TET B
IIPOCTPAHCTBE.

MopenupoBaTh peanbHble CUTYyallud Ha
SI3bIKE TEOMETPUH, UCCIIEI0BATh
[IOCTPOECHHBIE MOJIEIIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX MTOHATUHN

BekTopbl 1 KOOPAMHATHIB
MIPOCTPAHCTBE

10

Bexrop Ha miockoctu

u B ipocTpaHcTBe. CloxeHue

Y BIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uncio. Pa3noxenue BeKTopa 1no
TPEM HEKOMILJIAHAPHBIMBEKTOPAM.
[IpaBuno napamnenenumnena.

Pemenne 3a71a4, CBA3aHHBIX

C IPUMEHEHUEM IIPAaBUII JEUCTBUIC
BEKTOpaMHU.

[IpssmoyronbHas cucremMa KOOpAUHATB
npoctpanctBe. KoopanHaTel

BekrTopa. [Ipocreitmme 3agauus
KOOpJMHATaX. YTOJI MEXIY BEKTOPAMH.
CkanspHoe Npou3BeIEHUE BEKTOPOB.
Brrunciienue yrioB Mex1y NpSIMbIMUA
IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOL

IIPY PELIEHUH TEOMETPUUYECKUX 3a1a4

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOJUTH AHAJIOTUH.

OnepupoBaTh NOHSITHEM BEKTOPB
IIPOCTPAHCTBE.

®opmyIMpPOBATH [TPABUIIO
napajuieJenuIea mpy ClIoKeHUN
BEKTOPOB.

CriaabIiBaTh, BBIYUTATH BEKTOPHI,
YMHO:KaTh BEKTOp Ha yucino. U3yyars
OCHOBHBIE CBOMCTBA 3TUXOIEPALUH.
JaBath onpeneneHue npsaMoyrojabHON
CHUCTEMBI KOOPJIMHAT B TPOCTPAHCTBE.
Bripa3uth KOOpAMHATEI BEKTOpPA Yepe3
KOOPJMHATHI €r0 KOHIOB.

BuiBOAUTE, HCIIOJIB30BATH (DOPMYITY
JUTUHBI BEKTOPA U PACCTOSTHUS MEXKITY
TOYKAMHU.

BoipaxaThb CKalsipHOE MPOU3BEICHUE
BEKTOPOB YEPE3 UX KOOPAUHATBHI,
BBIYUCIIATH YTOJ MEXAY JBYMS
BEKTOpPaMHU, IBYMS IPSIMBIMHU.
HaxoauThb yron Mexay npsMon

U TJIOCKOCTBIO, YIOJI MEXKIY ABYMS
IIJIOCKOCTSIMU @HAJTMTHYECKUMU METOAAMM.
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BpiBOAUTH, HCIIOJIB30BATH (GOPMYJLY
pacCTodHrA OT TOYKH O0 INIOCKOCTH.

[ToBTOpenue, 06o0IIeHNE U 7 OcHoBHBIE PUTYpBI, (PaKTHI, TEOPEMBIKYpCa Pemarsb npocreiiine 3agaun Ha
CHCTeMaTH3alys 3HaHU TUTAHUMETPUH. 331241 TUIAHUMETPUH U HaXO0X/ICHHE JITMH U YTJIOB B
METOBI UX PELICHUSI. reOMETPHUECKUX PUrypax,
OcHoBHBIE GUTYPBI, (HaKTHI, TEOPEMBIKYypCa npuMeHsTh TeopeMy [Tudaropa, Teopemsr
cTepeoMeTpun. 3aJauu CTEPEOMETPUU U CHHYCOB U KocuHycoB. HaxoauTs riomaas
METO/IbI X PEIICHUS MHOTOYTOJIbHHKA,KpYTa.

Pacno3naBaTh mogo0HbIE GUTYPBL,HAXOAUTH
OTHOIUECHMS JUIMH U IUIOIIAIEH.
Hcnoab3oBaTh IpU pelicHUU
CTEPEOMETPUUECKUX 3314 (PAKTBI U METOAbI
IJIAHUMETPHUU

OBIIEE KOJIMYECTBO 34
UACOB I10 ITPOTPAMME

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4eOHOI0 IpeaMeTa
VYyaiuecs 10JKHBI 3HaTh (IOHUMATB)
- 3HaYeHHeE MPAKTUKU U BOIPOCOB, BOZHUKAIOLIUX B COMON MaTeMaTHKe, /Uil (GOPMHUPOBAHUS U PA3BUTHUS MaTeMaTUYECKON HAyKH; HCTOPHUIO Pa3BUTHUS
MOHSTHS YUCJIa, CO3/IaHNe MaTEMAaTUYECKOT0 aHaJIn3a, BOSHUKHOBEHUE U Pa3BUTHE T€OMETPUN;
- YHUBEPCAJIBHBIN XapaKTep 3aKOHOB JIOTMKH MaTeMaTUYECKUX PacCyXJI€HUH, TPUMEHUMOCTb BO BCEX 00JIACTIX 4eJIOBEUECKOM 1A TeNbHOCTH;
- BEPOSITHOCTHBIN XapaKTep pa3INvHbIX IPOLIECCOB OKPYKAIOLIET0 MHUPA.
VYyaiuecs 10JKHBI yMETh (Ha IPOAYKTHUBHOM M TBOPUYECKOM YPOBHSIX OCBOCHHS):
- pacno3HaBaTh Ha YepTEeKax U MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTDH TPEXMEPHbIE OOBEKTHI C UX OIMUCAHUSAMU, H300paKEHUSAMM;
- aHAJIM3UPOBATh B B3aMHOE PACIIOJIOKEHHE OOBEKTOB B IIPOCTPAHCTBE;
- 1300pakaTh OCHOBHBIE MHOTOI'PAaHHUKH; BBITIOJHATH YEPTEXKH 10 YCIOBUAM 3aj1ay;
- CTPOUTH IpoCTeine ceueHus: Kyoa, mIpu3Mbl, TUPAMU/IBL;
- pelaTh INIAHUMETPUYECKHUE U TIPOCTEUILINE CTEPEOMETPUUECKHE 3a/1a4 Ha HAX0XAEHUE FTEOMETPUUECKUX BEJIINYMH ([UIMH, YIJIOB, IUIOIIAJEH);
- MCIIOJIb30BATh MIPH PEIICHUU CTEPEOMETPHUUECKHX 3a]1a4 IIJIaHUMETPUUECKHe (PaKThl U METOMBL;
- IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XOJ€ PEIICHNUS 3a/1a4;
enaoemsv KomnemenyusAMu. y1eOH0-II03HaBaTeIbHON, [IEHHOCTHO-OPUEHTAI[MOHHOMN, pe(IeKCUBHOW, KOMMYHUKATUBHOM, HTHPOPMALMOHHOM,
COLMAJIBHO-TPY/I0BOM; CIOCOOHBI UCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM NeSTeTbHOCTH U IOBCEAHEBHOM KU3HU JIS:
uccieloBaHusl (MOJETUPOBaHMSI) HECTOXKHBIX IPAKTUYECKUX CUTyallMil HA OCHOBE M3YUYEHHBIX (POPMYJI U CBOMCTB (DPUTYD; BHIYUCICHUS
IUIOINAACH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH MPAKTUYECKUX 33124, UCTIONb3Ys IPU HEOOXOIUMOCTH CIIPAaBOUYHUKU U
BBIUMCIIUTENIbHBIE YCTPONUCTBA.
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CIIOCOBbI OHEHKHU JOCTUW/XKXEHUA YYAIIUMUCH ITVTAHUPYEMBbIX
PE3YJIbTATOB
®opMBbI OLICHKH A0CTHKEHHS IJIAHUPYEMBbIX pe3y/IbTaTOB

@dopMbl IIPOBEIEHUS] NPOBEPKM KauyecTBa YCBOEHHUS OOYy4aroIIMMHUCS HPOrPaMMHOIO
MaTtepuana:

- ITOTOBOM aTTECTallMM — K3aMEH;

- IPOMEXKYTOYHOU — IK3aMEH;

- TEMaTU4ECKOM — 3a4eT (MOKeT OBbITh AaBTOMATUYECKUN Ha OCHOBAHUU TEKYILIEH aTTecTaluu),
MUKpPO3K3aMEH;

- TEeKylled - IOypo4yHas OLICHOYHAs JAEATEIbHOCTb pE3YyIbTATOB pA3JIUYHBIX BUIOB
JESTEIbHOCTH Y4alIuXCs.

Bo3MmorkHbI€ BBl TPOBEACHUS KOHTPOJISL: MUCbMEHHBIH, YCTHBIN, KOMOMHUPOBaHHBbII.

[TuceMeHHBIN - MpeAnoyiaraeT MUCHMEHHBI OTBET OOYYAroIIerocs Ha OJUH WIH CHUCTEMY
BONPOCOB (3a1aHuii). K mucbMEeHHBIM OTBETaM OTHOCATCS: IOMAIIHKUE, IPOBEPOYHbIE, KOHTPOJIbHBIE.

VYeTHBINA - TpeanosiaraeT yCTHBIM OTBET OOY4YarolIerocs Ha OJMH WM CHCTEMY BOIPOCOB B
dhopme pacckasza, 6eceipl, co0eceI0BaHuUs.

KoMOuHMpoBaHHBIN - IpeAnonaraeT COYeTaHne NUCbMEHHOTO U YCTHOTO BUIOB.

Kpurepun oleHKM TOCTHKEHUS TUIAHUPYEMBIX PE3yIbTaTOB

B ocHOBY kputepueB OTMETOYHOW CHUCTEMbI YUEOHOH IEATENbHOCTH YYaLIUXCS IOJIOKEHbI
O00BEKTUBHOCTb U eIuHbII noaxof. ITpu 5 — GabHON OTMETOUHON cucTeMe Ul BCEX YCTaHOBJICHbI
OO0IIeNTAKTHIECKUE KPUTEPUH.

Ormertka "5" cTaBUTCS B Cllydae:

1. 3HaHus, MOHUMAaHUS, TIYOMHBI YCBOCHHUS OOYYarOIIMMCS BCEro 00BbEMa MPOTPAMMHOTO
MaTepuaia.

2. YMeHUs BBIACIATH TJIaBHbIE MOJOKEHUS B U3YYEHHOM MaTepuaie, Ha OCHOBaHUU (DaKTOB U
pUMepoB 0000111aTh, AeTaTh BHIBO/IbI, YCTAHABINBATh MEKIIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBA3H,
TBOPUYECKU MIPUMEHSIET MTOJIyYE€HHbIE 3HAHUSI B HE3HAKOMOM CUTYaIUH.

3. OrcyrcTBUs OIIMOOK M HEIOYETOB IPH BOCIPOU3BEIECHHM H3YYECHHOIO MaTepuana, MpH
YCTHBIX OTBETAX YCTPAaHEHUE OTAEJIbHBIX HETOYHOCTEH C IMOMOIIBIO JOIMOJHUTENbHBIX BOINPOCOB
YUUTENs, COOMOACHNE KYJIbTYpbl MUCBbMEHHOW M YCTHOW peuu, MpaBuil OQOPMIICHHS NMHUChMEHHBIX
pabor.

Ormetka "4" ctaBuTCS B Cllydae:

1. 3HaHMe BCEro M3y4eHHOT0 MPOrPpaMMHOI0 MaTepHarna.

2. YMeHU BBIJIENATH IJIaBHbIE MOJ0KEHUS B U3yUYEHHOM Marepuaie, Ha OCHOBaHUU (DaKTOB U
pUMepoB 000011aTh, JA€NaTh BbHIBOJbI, YCTaHABIMBATb BHYTPUIPEIMETHBIE CBSI3U, IMPUMEHSTbH
IIOJIyYE€HHBIE 3HAHMSI HAa IPAKTHKE.

3. HesnauutenbHple (HerpyOble) OMMOKM W HEMOYCTHI MPU BOCIPOM3BEICHUHM H3Yy4YEHHOTO
MaTepuaia, COOJIOJEHHWE OCHOBHBIX NPaBWJI KyJIbTypbl MUCBMEHHOM M YCTHOW peuH, MpaBUI
odopMIIeHUS MTUCHMEHHBIX PaboT.

OtMmetka "3" cTaBUTCS B Cilydae:

1. 3HaHue W YCBOEHHE MaTepuaia Ha YpOBHE MHUHHMAJIbHBIX TpeOOBaHUIl MpPOrpaMMbl,
3aTpy/HEHUE TPU CaMOCTOSTENIbHOM BOCIPOU3BEICHHH, HEOOXOAMMOCTh HE3HAUYUTEIBHOW MOMOIIN
IpernojaBaTes.

2. VYmeHue paboTaTb Ha YPOBHE BOCHPOM3BEACHHS, 3aTPyJHEHHMS IIpH OTBETaX Ha
BHJIOM3MEHEHHBIE BOIIPOCHI.

3. Hamuume rpy0oii omMOKM, HECKOJBKMX HErpyOBIX INPH BOCIPOU3BEICHUU H3YYEHHOTO
MaTepuaia, HEe3HAYUTeJIbHOE HECOOII0JEHHE OCHOBHBIX NPABHJ KYJIbTYypbl NMUCBMEHHOW U YCTHOM
peun, npaBui 0hOpMIICHUSI TUCBMEHHBIX paloT.

OtmeTtka "2" craBUTCS B cydae:

1. 3HaHue W yCBOGHHE MaTepHaja Ha YpOBHE HI)KE MUHHMAJIbHBIX TPeOOBaHUN MPOTrpaMMBI,
OTJIeJIbHBIE MPEICTaBIECHUS 00 U3YYEeHHOM MaTepHaie.
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2. OtcytcTBUE YMEHHH paboTaTh Ha YPOBHE BOCIIPOU3BENCHHS, 3aTPyIHEHHs MIPU OTBETaX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hannume HECKOIBKUX TPYOBIX OMIMOOK, OOJBIIOTO YKCIa HETPYObIX MPH BOCIIPOU3BEICHUH
M3Y4EHHOI'0 MaTepualla, 3HaYUTEeIbHOE HECOOIOEHNE OCHOBHBIX MPaBWJ KYyJIbTYpbl IMCbMEHHOU U
YCTHOW peuH, IpaBui 0(OpMIICHHUS MUCbMEHHBIX Pa0OT.

Otmetka "1":

CraBuTcs 32 MOJIHOE HE3HAHWE M3YYEHHOTO MaTepHaja, OTCYTCTBUE AJIEMEHTAPHBIX YMEHUH U
HaBBIKOB.

KpuTtepuu oieHKH yCTHOTO OTBETA.

OtmeTtka "5" cTaBUTCS, €CIIU YUCHUK:

1) IToka3piBaeT TIIyOOKOE W TOJIHOE 3HAHWE W TOHUMAaHUE BCEro 00bEMa MPOTPAMMHOIO
MaTepuaiga; [IOJIHOE IOHMMaHHE CYHUIHOCTH  pacCMaTpUBAaEMbIX  IOHATUH, SIBIEHUM U
3aKOHOMEPHOCTEM, TEOPUIA, B3AUMOCBSI3EH;

2) YMeeT cOCTaBUTh IOJIHBIA M MpPaBUJIbHBI OTBET Ha OCHOBE H3Y4YEHHOIO0 MaTepHaa;
BBIJICJIATH TJIABHBIC TMOJIOXKEHHS, CAMOCTOSTENIIHO TOATBEP)KIATh OTBET KOHKPETHBIMH NPHUMEPaMH,
(akTamMM; CaMOCTOSATENIBHO U apTYMEHTUPOBAHO JIeJIaTh aHAIN3, 0000IIEHNUS, BBIBOIBL. Y CTAHABINBAThH
MEXIIpeIMETHBIE (Ha OCHOBE paHee MPUOOPETCHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIEC CBSI3H, TBOPUYECKU
IPUMEHATh IOJIyYeHHbIE 3HAHUsA B He3HakoMoW cutyanuu. IlocienoBarenbHO, YETKO, CBSI3HO,
000CHOBaHHO U 0e30mHuO0YHO W3JIarath Y4eOHBIH MaTepual; JaBaThb OTBET B JIOTHYECKON
II0CJIeI0BATENbHOCTH C UCIOJIb30BAHUEM INPHUHIATON TEPMMHOJIOTUH; JI€1aTh COOCTBEHHBIE BBIBOJBI;
(bopMyIHpOBATH TOYHOE OTNpPENEICHNE W MCTOJKOBAaHHE OCHOBHBIX NOHSTHH, 3aKOHOB, TEOPHIA; MPHU
OTBETE HE IMOBTOPSTH JOCIOBHO TEKCT y4yeOHHUKa; H3jaraTb Marepuai JIMTepaTyPHBIM SI3bIKOM;
MPAaBUIILHO M 0OCTOATENBHO OTBEUATh Ha JIOTIOJTHUTEIIBHBIC BOIPOCHI YUUTEIIS.

CaMmocTosTeNbHO M PALMOHAJIBHO MCIIOJIB30BaTh HAIJSAHbIE IOCOOUS, CIIPaBOYHBIE
MaTepualibl, Y4YEOHHK, JOMONHHUTEIBHYIO JUTEPaTypy, HEPBOUCTOYHUKU; TPUMEHSATH CHCTEMY
YCIOBHBIX O00O3Hau€HW MNpU BEAECHUHU 3amHCed, CONMPOBOXKIAIOIIMX OTBET; MCIOJb30BaHUE JUIS
JI0Ka3aTeIbCTBA BBIBOIOB M3 HAOIOICHHIA U OIBITOB;

3) CamocToATeNnbHO, YBEPEHHO U 0€30IIMO0YHO NMPUMEHSIET MOJyYeHHbIE 3HAHUS B pEIICHUU
npo0JieM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He 0osee OHOT0 HEJ0UETa, KOTOPHBIH JIETKO UCTIPABIISET
10 TPEOOBAHUIO YYUTENS; UMEET HeOOXO0IMMble HaBBIKM pabOThI ¢ MpHOOpaMH, YepTekamMu, CXeMaMu
U TpapuKamMH, COIYTCTBYIOIIMMH OTBETY; 3aIllUCH, CONPOBOXKIAIOMIMNA OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

Otmetka "4" cTaBUTCS, €CIIU YUCHHUK:

1) Iloka3piBaeT 3HAaHUS BCEro HM3YYEHHOIO IpOrpaMMHOro Marepuana. J[aéT mHoiHbIN U
MPaBUJIBHBI OTBET HAa OCHOBE W3YUEHHBIX TEOPWH; HE3HAYHTENbHBIC ONIMOKA M HEJOYCTHI TpHU
BOCIIPOM3BEJICHUM H3YYEHHOTO Marepuaia, OIpeAeieHUs NOHATHH [ajl HeroyiHble, HeOoJbIIne
HETOYHOCTH TIPH MCIIOJIb30BaHUH HAYYHBIX TEPMHHOB WJIH B BBIBOJIaX M 00OOIIEHUSIX U3 HAOIOICHUN
U ONBITOB; MaTepHaj Hu3JaraeT B ONPEICICHHON JIOrMYecKOW IOC/IeA0BaTeIbHOCTH, HpPU 3TOM
JOMyCKaeT OMHY HeTrpyOyro OmMOKy WM He Ooiee ABYX HEIOYETOB W MOXET WX HCIPABHTh
CaMOCTOSITENILHO MU TPeOOBAHNUHU WIJIM TIPU HEOOJNBIION MOMOIIM MPENo/iaBaTeisi; B OCHOBHOM YCBOMII
y4eOHBII Marepuai; TOATBEPKIAET OTBET KOHKPETHBIMH MpPHUMEPaMH; MPaBHIBHO OTBEYAeT Ha
JIOTIOJTHUTEbHBIE BOIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSITENIbHO BBIJIENATH TJIABHBIC TIOJOKEHHS B M3YYEHHOM Marepuaie; Ha
OCHOBaHMU (PaKTOB M TPUMEPOB 00001IaTh, AENaTh BHIBOJbI, YCTAHABIMBATh BHYTPHUIIPEIMETHBIC
cBsi3u. [IpUMEHATH TOJyYEeHHBIC 3HAHUS HA TMPAKTUKE B BHUJOW3MEHEHHON CHTYyalluH, COOIIONATh
OCHOBHBIE IMpaBUJa KYJbTYphl YCTHOW pPEYM U COINPOBOXKIAIOIIEH NHCbMEHHOH, HCMOIb30BATh
HayYHBIE TEPMUHBI,

3) He oGmamaer n1ocTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOW JIMTEPATypoil, yueOHUKOM,
MEPBOMCTOYHUKAMHU (TMPAaBWJIBHO OPUEHTHUPYETCS, HO paboraer MeieHHo). Jlomyckaer HerpyoObie
HapyLIEHHs paBui 0(OPMIICHHUS TUCbMEHHBIX PadoT.

Otmetka "3" cTaBUTCS, €CIIU YUCHUK:
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1. ycBOWJI OCHOBHOE COJIepaHHE Y4eOHOro Marepuana, UMeeT MpoOeasl B YCBOCHHUH
MaTepuaa, He MPEnsITCTBYIOIUE JalbHEHIIEMY YCBOSHHIO IPOrPaMMHOI0 MaTepHaa;

2. MaTepuai u3JjiaraeT HeCUCTEMaTU3UPOBAHHO, (pparMeHTapHO, HE BCET/a MOCIIEI0BATEIbHO;

3. moka3bpIBaeT HEAOCTATOUHYIO COPMHUPOBAHHOCTD OTAEIbHBIX 3HAHUHM M YMEHUI; BBIBOJBI U
00001IIeHUS apTYMEHTUPYET ¢1ab0, T0MyCKAaeT B HUX OIIHOKH.

4. 1omycTHUJ OIIMOKU U HETOYHOCTH B UCIOJIb30BAaHUM HAYYHOW TEPMMHOJIOTUH, ONpPE/EIeHUs
MOHATUM J1aJl HEAOCTaTOYHO YETKUE;

5. He HCHOJb30BaJ B KAauecTBE JI0KA3aTeNbCTBA BBIBOJABI M 000OLIEHMS U3 HAOIIOJCHUH,
(aKTOB, OTIBITOB WJIU JIOIYCTUJI OIIMOKH MPH UX W3JIOKCHUU;

6. UCHBITHIBACT 3aTPyJHEHMs B NPUMEHEHUU 3HAHWM, HEOOXOAMMBIX I pELIeHMs 3a/1ad
Pa3UYHBIX THUIIOB, TpU OOBSICHEHWH KOHKPETHBIX SIBICHMH Ha OCHOBE TEOPUH M 3aKOHOB, WU B
MOJTBEPHKIEHUN KOHKPETHBIX PUMEPOB IIPAKTUYECKOTO IPUMEHEHUS TEOPUH;

7. OTBEYAaeT HEMOJIHO Ha BOIMPOCHl yduTeds (ymyckas W OCHOBHOE), WM BOCHPOU3BOJIUT
coJiepKaHue TeKcTa y4eOHUKA, HO HEJOCTATOYHO IOHMMAeT OT/EIbHbIE IOJIOKEHHs, HUMEIoIue
BaYKHOE 3HAYEHUE B 3TOM TEKCTE;

8. 0OHapyXHBaeT HeJI0CTaTOYHOE MOHUMAHKUE OTAEIbHBIX MOJIOKEHUH MPU BOCIIPOU3BEIECHUH
TeKkcTa y4yeOHWKa (3aluceid, MEepPBOMCTOYHHMKOB) WJIM OTBEYACT HEMOJHO Ha BOMPOCHI YYHTEIs,
JI0IyCKasl OJIHY-/BE IpyOble OIINOKH.

Otmertka "2" cTaBUTCS, €CIIU YUCHHUK:

1. He yCBOMII U HE PACKpBLII OCHOBHOE COJIEpyKaHUEe MaTepHala,

2. He JenaeT BEIBOJOB U 0000IIEHUA.

3. He 3HAeT U He MOHUMAET 3HAYUTEIbHYIO MM OCHOBHYIO YacTh IIPOrpaMMHOI0 MaTepuala B
Ipeienax MOoCTaBJIEHHBIX BOIIPOCOB;

4. unu umeer ci1abo cPOpPMUPOBAHHBIC M HEMOJHbIE 3HAHMS M HE yMEeT NPUMEHATh UX K
PEILIEHNI0 KOHKPETHBIX BOIIPOCOB U 3ajad o 00pasily;

5. unu mpu oTBeTe (Ha OAMH BOMPOC) AOMYycKaeT Oojee MBYX IpyObIX OHIMOOK, KOTOpHIE HE
MO>KET UCIIPABUTh JaKe MPU MOMOIIY YUUTES.

Otmertka "1" cTaBUTCS, €CIIU YUCHHUK:

1. HE MOXET OTBETUTh HU HA OJIMH U3 TIOCTABJIEHHBIX BOIIPOCOB;

2. IOJIHOCTBIO HE YCBOMJI MaTepHall.

[Tpumeuanue. [1o OKOHUAHHIO YCTHOTO OTBETA YYalllerocs MeJaroroM AacTcsl KpaTKUK aHaJIN3
OTBETa, OOBSBIACTCS MOTHBHPOBAHHAS OllEHKAa. BO3MOXHO MpHBIIEYEHUE APYIHX YYaLIMXCS AJs
aHaJlM3a OTBETa, CAMOAHAJIU3, IPEI0KEHUE OLICHKH.

Kpurtepuu onieHKH caMOCTOATEIbHBIX MHCbMEHHBIX M KOHTPOJIBHBIX PadoT.

Otmertka "5" cTaBUTCS, €CIU YUCHHUK:

1. BBITOSTHWII paboTy 6€3 OMMOOK U HEJIOUETOB;

2. nomycTui He 0oJiee OJTHOTO Hel0ueTa.

Otmetka "4" cTaBUTCS, €CIIM YUEHUK BBIITOJHII PadOTy MOTHOCTHIO, HO JIOMYCTUII B HEHl:

1. He Gonee 0THOW HETPYOOI OITMOKK M OJTHOTO HEJI0UEeTa;

2. unu He OoJiee TBYX HEAOYETOB.

OtmeTtka "3" cTaBUTCS, €C/IM YYEHUK MPAaBUIBHO BBIMOJIHWI HE MEHEE MOJOBUHBI pabOThl WIH
JOITYCTHII:

1. He Gonee ABYX TPyObIX OMINOOK;

. WK He GoJjiee 0JIHOM TpyOOi M 01HOM HerpyOoi OIIMOKH U OJJTHOTO HEJI0YEeTa;
. WM He boJjiee IBYX-TpeX HerpyobIxX OUIMOOK;

. WA OJTHOW HEerpyOoil OIMOKHU U TPeX HEA0UETOB;

. WJIM TIPU OTCYTCTBUU OIIMOOK, HO NMPU HAIMYUH YETHIPEX-TISITH HEI0UETOB.

Otmerka "2" cTaBUTCS, €CIIU YUEHHUK:

1. nomycTun yuciao omMrOOK U HEJOUYETOB, IPEBOCXOASIIIEE HOPMY, ITPH KOTOPOI MOKET OBITh
BBICTaBJIEHA OIlcHKa "3";

2. WIN ecv MPaBUIIbHO BBINOJIHUII MEHEE IIOJIOBUHBI PAOOTHI.

Otmertka "1" cTaBUTCS, €CIIU YUEHHUK:

DN AW
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1. He MpUCTYMAJ K BBIMOJTHEHUIO PAOOTHI,
2. WY TIPaBUJIBLHO BRIMOJIHMII He Ooiee 10 % Bcex 3agaHuii.

IIpumeyanue.
1) Yuutens uMeeT npaBo NOCTaBUTh YUYEHUKY OLICHKY BBIIIE TOH, KOTOpas MpenycMOTpeHa

HOpPMaMH, €CITM YYEHUKOM OPUTHHAIBHO BBIMIOJTHEHA padoTa.
2) OneHKM ¢ aHATM30M JIOBOASTCS IO CBEIICHUS y4alluxcs, KaK MPaBWJIO, Ha IMOCJEAYIOIMEM

ypOKe, IpeycMaTpuBaeTcsi paboTa HaJl OIIMOKaMU, yCTPAaHEHUE TPOOEIIOB.
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