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IMNOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yuebHoro kypca «['eomerpusi» 6a30BOro ypoBHS IS
ooyuatomuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOrO
roCyJapCTBEHHOr0  00pa30BaTENbHOrO  CTaHAapTa  CpeAHero  oOuIero
o0pa3oBaHus, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABSIBISEMbIX
K MaTeMaTH4YeCKOMY OOpa30BaHMIO, M TPAAMIMHA POCCHICKOro 0Opa3zoBaHUS.

Peannzanus MPOTrPaMMBI obOecrieunBaeT OBJIJICHUE KJIFOUEBBIMU
KOMIIETEHIUSIMU, COCTABJISIOIIMMUA OCHOBY JJIsl CAMOPA3BUTHUS U HETPEPHIBHOTO
o0Opa3oBaHus, LEJIOCTHOCTh 0OIIEKyIbTYPHOTO, JUYHOCTHOTO 151

[I03HaBaTEJIbHOI O PA3BUTHS JTMUYHOCTH O0YyJArOIIMXCS.
HEJIX U3YYEHHUSA YYEBHOI'O KYPCA

BaHOCTh y4eOHOro Kypca I€OMETPHH HA YPOBHE CPCAHEro oOIiero
o0Opa3oBaHusi O0yCJIOBJIEHA MPAKTHUECKOW 3HAYMMOCTHIO METANpPEeIMETHBIX U
MPEIMETHBIX PE3YJIbTATOB 00yYEHHUS] T€OMETPUM B HAMPABICHUU JTUYHOCTHOTO
pa3BuTus oOydarommxcs, GopMupoBaHUus (YHKIHMOHAIHHOW MaTeMaTH4eCKON
IPaMOTHOCTH, H3Y4YEHHUS JIPyrUX Y4YeOHBIX JUCHMIUIMH. Pa3Butue 'y
0o0y4Jaromuxcs NPaBWIbHBIX MPEJICTABICHUNA O CYIIHOCTH U MPOUCXOXKIECHUU
TCOMETPUUCCKUX aOCTpaKkiMii, COOTHOIICHUH PEAJTbHOTO U HJICAILHOIO,
XapakTepe OTPaXEHHs MATEMaTH4YeCKOM HAyKOW SIBICHUM U NPOLIECCOB
peaTbHOTO MUPA, MECT€ TE€OMETPUU B CHCTEME HAyK M POJM MaTeMaTHYECKOT0
MOJCIUPOBAHUS B HAYYHOM TMO3HAHMM W B MPAKTUKE CIOCOOCTBYET
(GOpMHPOBaHMIO HAYYHOTO MHUPOBO33PEHUSI YYaAIIUXCS, a TaKkKe KadyecTB
MBIIIJICHH S, HEOOXOUMBIX ISl aIalTallud B COBPEMEHHOM OOIIECTBE.

['eomerpus siBIsIETCS OJHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPETHETO
obmrero oOpa3oBaHHs, TaKk Kak OOECIEYHMBAET BO3MOXKHOCTh HM3YUECHHUS Kak
JUCIUTLIMH €CTECTBEHHO-HAYYHOM HAaNpaBI€HHOCTH, TaK U TYMaHUTAPHOMU.

Jlornueckoe MbllIEHUE, POPMUPYEMOE MPU HU3YUEHUH OO0Yy4arolU[UMUCS
NOHATHMHBIX OCHOB TE€OMETPUM M TOCTPOSCHUU IEMOYKH JIOTUYECKHUX
YTBEP)KIECHUN B XOJI€ PEUICHUS TEOMETPUUECKUX 3a7ad, YMCHUE BBIABUTATH U
OIpPOBEpraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPU PEIICHUH 3aaa4
€CTECTBEHHO-HAYyYHOr'0 1IUKJIa, B YACTHOCTHU U3 Kypca (PU3HKHU.

YMeHHne OpHUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCceX 00JIacTIX AEATENbHOCTH uesioBeka. OpHueHTalus 4eloBeKa BO BpeMEHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCJOBHE €ro COlHaIbHOrO ObITHA, (hopma
OTPaXKEHUS OKPYKAIOIIEr0 MUPA, YCIOBHUE YCIEIIHOTO MO3HAHUS U aKTHBHOTO
npeoOpa3oBaHusi JeHCTBUTENBHOCTH. OnepupoBaHUe TPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BHUABI Y4€OHOM M TPYIOBOM NEATENbHOCTH,
SBJISIETCS. OJIHUM M3 MPOPECCUOHAIBHO BaXKHBIX KAYECTB, MOATOMY aKTyajbHa
3amada GOPMHUPOBAHUSA Yy OOYYAIOMUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUYECKON JAEATEIbHOCTH [0 MHOTUM HaIlpPaBIICHUSIM.

[lens ocBoeHust mporpamMMmbl yaeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0ydeHUsi — 0011e00pa3oBaTeibHOE U OOUIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs yepe3 oOecrieueHHE  BO3MOXKHOCTH  NPUOOpPETEHHUS U
UCIIOJIb30BAHHUS CHUCTEMATHUYECKUX TE€OMETPUYECKUX 3HAHUM U JCHCTBUIA,
cnenu(@UUHBIX  TeOMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOAOHKEHUs
o0pa3oBaHusi MO CHEIHUAIBHOCTAM, HE CBSI3aHHBIM C  TPUKIATHBIM
UCII0Ib30BaHUEM F€OMETPHH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE TMpeqHA3HAueHa IS
oOydJaromuxcss CpeAHed  IIKOJBI, HE  HUCHBITHIBABIIMX  3HAYUTEIBHBIX
3aTpyJHEHUN Ha ypOBHE OCHOBHOrO oOuiero oopazoBanus. Takum oOpazom,
oOydaromirecss Ha 6a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIHME MaTEMaTU4YeCKue
YMEHUSI, CBSI3aHHbIE CO CIEeNU(PUKON reOMeTprur U HeOOXOUMBbIE AJIsl )KU3HU B
COBpeMEeHHOM obOmecTBe. Kpome 3TOro, oHM HUMEIOT BO3MOXKHOCTb H3YyUUTh
reoMeTpuio 6osiee ray0oOKo, €ciid B AalibHENHIIEM BO3HUKHET HEOOXOAMMOCTDh B
TCOMETPUUECKUX 3HAHUAX B MPO(ECCHOHAIBHON eI TSIbHOCTH.

JlocTHKEeHUEe LEeNu OCBOEHHUS MpOrpaMMbl O0ECIEUMBAETCS pPEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHBIMM 3ajadaMH OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sABIsSIOTCA:

e (opMHupOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHHNE MPEACTABICHUS 0 MHOTOTPAHHUKAX U TeJaX BpallECHHUS
KaK O BaXHEWIIMX MaTeMAaTHYeCKUX MOJENSIX, MO3BOJISIOIUX
OIKCHIBATh U U3YYaTh pPa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMHupOBaHME yMEHHUS pACIO3HABATh Ha YEPTEKaX, MOJCIAX U B
peaTbHOM MUPE MHOTOIPAaHHUKH U TeJia BpaICHUS;

e OBJQJCHHE METOJaMU pEIIeHUs 3a7ad Ha TOCTPOEHUs Ha
M300pakeHUsAX MPOCTPAHCTBEHHBIX (QUTYD;

e (¢opMHupOBaHNE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHATHUSMHU O
MHOTOTpaHHUKaX M TeJlaX BPAILEHUs] U ©X OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE AQJITOPUTMaMU pEIIEHUS OCHOBHBIX THUIIOB  3ajad;
dbopMupoBaHUE yMEHHUS TMPOBOAUTH HECIOXKHBIE JIOKa3aTelIbHbIC
paccyKJIeHUsI B XOJ€ PEIICHUs CTEPEOMETPUUECKUX 3a/lad U 3ajay C
MIPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  WHTEIUICKTYaJbHBIX W  TBOPYECKHMX  CIOCOOHOCTEH
oOyyaroImuxcsi, TO3HABATENFHON AaKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTU MBIIIJICHHUS,

e (QopMupoBanue  (QyHKIUMOHAJIBLHOM  TI'PaMOTHOCTH,  PEJIEBAaHTHOMU
reOMETPUH: YMEHHE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KM3HEHHBIX
CUTYyaIUSAX U TPU U3YYECHUU APYTUX YICOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpPMYyIHpPOBATH HUX HA S3BIKE
reOMETPUM U CO3[aBaTb TIE€OMETPUYECKUE MOJIENU, MPUMEHSTH
OCBOCHHBIM T€OMETPUYECKUN ammapar Uil peLIeHHUs MPaKTUKO-
OPUEHTUPOBAHHBIX  3a/a4, WHTEPHIPETHPOBATH MW  OIICHUBATh
MOJIy4€HHbIE PE3YJIbTATHI.

OTAn4uTEeNbHON 0COOEHHOCTHIO MTPOTPAMMBI SIBJIIETCSI BKIIFOUEHUE B KYPC
CTEPEOMETPUM B HaAyaje €ro Hu3y4yeHHs 3ajay, pellaeMblX Ha YpOBHE
UHTYUTUBHOT'O TMO3HAHUS, U OMpeAeIEHHbIM 00pa3oM opraHu3oBaHHas padoTa
Ha/l HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIMPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET
K JAJIbHEHILIEMY U3Y4YEHUIO NIPEIMETA.

[Ipeanourenue oTaaéTcst HATJIAIHO-KOHCTPYKTUBHOMY METOJY OOydeHUS,
TO €CTh TEOpPETUYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE 4YYBCTBEHHOCTH
MPEIMETHO-TIPAKTUIECKON  NMeATeTbHOCTH.  Pa3BUTHE  MPOCTPAaHCTBEHHBIX
IPEJCTAaBIEHUN Y ydaluxcs B Kypce€ CTEPEOMETPHUH MPOBOIUTCS 3a CUET
pelleHus] 3a7jad Ha CO3JaHME NPOCTPAHCTBEHHBIX 00pa3oB W 3agad Ha
ONEepUPOBAHKUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3znaHue odpa3a MpoBOIUTCA



C OMOPOM Ha HATTSAHOCTD, a ONEPUPOBAHNE 00PA30OM — B YCIOBHUSIX OTBICUCHUS
OT HaIISIAHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOJAHOTO COJEPKaHUS.

OcHoBHbBIE cojepkarenbHble JuHUM Kypca «['eomerpum» B 10-11
Kkiaccax: «MHororpanHukn», «IIpsMble U MIIOCKOCTH B mpocTpaHCTBeY, «Tena
BpalleHus», «BEeKTOopbl M KOOpPAMHATBI B HpocCTpaHCTBe». DopMupoBaHue
JOTUYECKUX YMEHUU pacipenesieTcsi He TOJIbKO MO COAEPKATENbHBIM JIMHUSM,
HO Y 110 roJ1aM 00y4Y€eHHsl Ha YPOBHE CpPEIHEro oouiero o0pa3oBaHus.

Conepxanue o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHMSI pa0oded MporpaMMmbl, pachpeAeia€HHbIM [0 TojaM OOy4eHus,
CTPYKTYpPUPOBAHO TakUM o00pa3oM, 4YTOObI OBJIAJCHUE TE€OMETPUYECKUMU
HNOHATUSAMM U HaBBIKAMH OCYIIECTBIISIOCH MOCIEA0BATEIbHO U MTOCTYNATEIbHO,
C coOmoJeHHEeM TMpPUHIIMIA TPEEMCTBEHHOCTH, UTOOBI HOBBIC 3HAHUS
BKJIIOYQJIMUCh B OOIIYH0  CHUCTEMY TIE€OMETPUYECKHX  MPeACTaBIICHUN
o0ydJaromuxcs, pacimpsist U yriayosss e€, oopazys MpOYHbIe MHOKECTBEHHBIC
CBA3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha n3yuenue reomerpuun orBoautes 2 yaca B Heaento B 10 kmacce u 1 gac
B Hexmento B 11 kmacce, Bcero 3a nBa roma oOyuenust - 102 yueOHBIX yaca.



COAEPKAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATUA cTepeoMeTpuH. Touka, mpsMasi, IUIOCKOCTb,
npoctpancTBO. [loHsiTHE 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHoOe pacnonokeHue NpsIMbBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuiejibHble W CKpeluBaromuecs npsMmbie. [lapamienbHOCTs OpAMBIX U
IUIOCKOCTENl B MPOCTPAHCTBE: MapajlieibHbIE MpPSMbIE B MPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSIMBIX; NapaiebHOCTh MPSAMON U MJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMHU; YTroJd MEXAY MPSIMBIMH B TMPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  NapajulesibHbIE  I[IOCKOCTH;  CBOWMCTBA
napajuiesibHbIX [iockocteil. [lpocTeiimme mnpocTpaHCTBEHHbIE (QUIYpHl Ha
IUIOCKOCTH: TETPadIp, KyO, mapaesenurei; TOCTPOSHUuEe CeUeHHIA.

[leprieHAUKYISIPHOCTD MPAMOM U IJIOCKOCTU: NEPIEHAUKYISAPHBIE TPSMbIE
B MIPOCTPAHCTBE, MPSMBIC MapasuieibHbIe U NEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA NPSAMOM MU TJIOCKOCTH, TEOpeMa O MPsSMOU
MEPIEHANKYIJIIPHON IIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOMN U
IUIOCKOCTBIO; JBYTPAHHBIA YroOJ, JMHEWUHBIM yroJl JBYTPAHHOrO yIJia.
[lepieHOUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
paccTosTHUE OT MPSAMOW OO0 TUIOCKOCTH, MPOCKIUS (UTYpbl HAa IUIOCKOCTD.
[TeprieHAUKYISIPHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYISPHOCTH JIBYX
wiockocreil. Teopema 0 TpEX NEePHEHAUKYIAPAX.

MHororpaHHuKu

[loHsiTHE  MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOI'OTPAaHHUKA,
BBINIYKJIBIE W HEBBIMYKJbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHMKA.
[Ipusma: n-yrompHass mnpu3Ma; TIpaHU © OCHOBAHUSL MPHU3MBI; MpsMas WU
HaKJIOHHAasT  TpU3MbL, OOKOBasi W  TMOJIHagE  MOBEPXHOCTh  IPU3MBI.
[Tapannenenunen, NOpsSIMOYTOJbHBIA Mapajule/iCUIIe] ¢ €ro CBOWCTBA.
[Mupamuna: n-yronpHasi mupamMua, I'paHd U OCHOBaHWE MUpPaMU[bl; OOKOBasi U
MOJHAasi TOBEPXHOCTh MHUPaMUIbL, MpaBUJIbHAA M YyCEUEHHAs MNHUPAMUIA.
DJIeMEHTBl TpU3Mbl U nupamujibl. [IpaBuUIbHBIE MHOTOIPAaHHHMKHU: TOHSITHE
MPaBUJIBHOIO MHOTOTPAaHHMKA; MpaBUJIbHAA NMPU3Ma U MPAaBWIbHAS NMUPAMUJA;
NpaBujibHAsE TPEYrojibHas MNUpaMHUAa U TNPaBWIBHBIA  TeTpa’ap; KyoO.
[IpenacraBieHre O MNpPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, MOACKa’ap H
ukocadyap. CeyeHus mpru3Mbl U MUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBLHO TOYKH, MPAMOIA,
IJDIOCKOCTH. DJIEMEHTBl CHUMMETPHMM B NUpaMUAaX, NapauleenuIenax,
MPaBUJIbHBIX MHOT'OTPaHHUKAX.

BbluucneHue 3J€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHalv, YIJIbL.
[Inomans OGOKOBOW MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTH HPSIMOM MPU3MBI,
IJIOIIA/Ib OCHOBAaHWM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOU TMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH MPABUILHON MHUPAMUIBI,
TeopeMa O IUIomaad yceu€HHoM mnupamuabl. Ilorstre 00 o0béMe. OO0BEM
MUPaAMU/JIbI, TPU3MBI.

[TomoOuble Tenma B mpocTpaHcTBe. COOTHONMICHUS MEXAY IJIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMu TOTOOHBIX TEJL.

11 KVIACC



Tena Bpamenust

Hunuuapuyeckass  MOBEPXHOCTb,  OOpasylomiue  [MUIMHIPUYECKON
MOBEPXHOCTH, OCh MUIMHAPUYECKON MOBepXHOCTU. [luauHAp: OCHOBaHUS U
OOKOBas TMOBEPXHOCTh, OOpasyrolas MW OCh, IUIONAAh OOKOBOM M IOJHOMU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroIie KOHUUECKO MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW moBepXxHOCTU. KOHyC: OCHOBaHHME U BEpIIWHA,
oOpa3yromas ¥ OCh; IJIOMIaAh OOKOBOM W IMOJHOM MOBEPXHOCTU. Y CCUEHHBIN
KOHYC: 00pa3yIollue U BbICOTA; OCHOBAHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, ITuameTp; IUIONaab MOBEPXHOCTH C(HEpPHI.
B3aumuoe pacnonoxkeHue cdepbl M TIOCKOCTH; KacaTelbHas IJIOCKOCTh K
chepe; momanb chepsl.

N3o00paxkenue Ten BpalleHUss Ha IUIOCKOCTU. Pa3BépTka IuiauHApa u
KOHYCa.

KomOunamum Ten BpamieHuss W MHOTOIPAHHUKOB. MHOTOrpaHHUK,
ONMHCaHHBIN OKO0JO cdepbl; chepa, BNHUCaHHAS B MHOTOT'PAHHUK, WU TEJO
BpaIleHusI.

IToustue 06 o0wvéMe. OcHOBHBIE CBOMCTBa 00bEMOB Tei. Teopema 00
00béMEe TPAMOYTOJBLHOrO Tapajjenenunena u ciaeacTBus u3 He€. O0bEM
MUIMHApPA, KoHyca. OO0BEM 11apa u miomaab chepsl.

[lonoOuble Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IJIOIIAISIMU
OBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEJl.

Ceuenust munuHApa (mapamiellbHO U NEPHEHIUKYISIPHO OCH), CEUEHUs
KOHYyca (mapajuieTbHOE€ OCHOBAaHUIO U MPOXOASIIEe Yepe3 BEPUIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPANMHATHI B IPOCTPAHCTBE

BekTtop Ha mimockocth u B mpoctpaHcTBe. ClokeHHWE W BBIUUTAHHE
BEKTOPOB. YMHOXXEHUE BEKTOpAa Ha 4YHCIO. Pa3iokeHue BEKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopam. [IpaBuno mapannenenunena. Pemenue 3anauy,
CBSI3aHHBIX C MPUMEHECHUEM IIPABWJI JICUCTBUM ¢ BekTOpaMu. lIpsmoyronbHas
cucreMa KoopauHaT B mpoctpanHcTtBe. Koopawnarel BekTopa. IIpocreimme
3alayd B KOOpJWHATaX. YTOJ MEXIy BekropaMu. CKalsipHOE TpPOU3BEICHUE
BEKTOPOB. BbluucieHue yrioB MeEXIy TMNPSIMBIMU ©  IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBIH METOJl MpU PEIICHHMH TEeOMETPUUYECKUX 3ajad.



INIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHHS IPOrpaMMbl Y4yeOHOro IpeaMeTa
«MaTteMaTuKa» XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTanme:

chOPMUPOBAHHOCTHIO TPAKIAHCKONW TO3MIIMK  OOy4Yaromierocs Kak
AKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUUCKOro 00IIeCTBa, MPeICTaBICHUEM
O MaTeMaTH4YECKHUX OCHOBax (YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD,
SIBJICHUM, TPOIEAYp Tpa)KJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W TIp.),
YMEHHUEM B3aWMOJIEMCTBOBATH C COLMAIBHBIMUA UHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTHYeCcKOE BOCIIUTAHHUE:

chopMHUPOBAaHHOCTRIO  POCCHUCKON  T'pa)KJIaHCKOM UIECHTUYHOCTH,
YBOKEHUS K MIPOIUIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTUKH, [IEHHOCTHBIM
OTHOIICHUEM K JOCTHXKEHUSIM POCCUHCKMX MaTEMaTUKOB MU POCCUUCKOU
MaTE€MaTHYE€CKOM IIKOJIbI, K HMCIIOJb30BAaHUIO JTUX JOCTHKEHHN B JIPYrUX
HayKax, TEXHOJIOTUSX, c(hepax dIKOHOMUKH.

JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

OCO3HAaHHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
chOpMHUPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHUs, DJTHYECKOTO IIOBEACHUS,
CBA3aHHOTO C TMPAKTUYECKUM T PUMEHEHUEM JOCTIKEHUM HayKu U
NEATEIbHOCThIO YYEHOT0; OCO3HAHMEM JIMYHOIO BKJaJa B IOCTPOCHHUE
YCTOHYUBOTO OyayIIIEro.

JcTeTHYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIIIEHUEM K MUPY, BKJIIOYasi CTETUKY MAaTeMaTUUYE€CKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIICHHUIA, paccy>KIeHH i
BOCIIPUMMYUBOCTRI0 K MAaTeMaTUYeCKUM AacleKTaM pa3jIMyHbIX  BHJIOB
HCKYCCTBA.

dDu3nyeckoe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B
UHTEpecax 370pOBOTO U Oe3omacHOro o0pas3a JKHU3HH, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO (310pOBOE TMHUTaHHE, cOallaHCUPOBAHHBIM
PEXKUM 3aHSTUN U OTIIbIXA, PETyJsipHasl pu3nueckasi akTUBHOCTD); (PU3HUUECKOT0
COBEPIICHCTBOBAaHUS, npu 3aHATUAX CHOPTUBHO-03/I0POBUTEIHHOMN
NS TEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K
paznuuHbiM  chepaM  NpodecCHOHANbHOM  AEATENbHOCTH, CBSA3aHHBIM C
MaTEMaTUKON U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpILaTh OCO3HAHHBIA BBHIOOP
Oynyuie mnpodeccud W peaqu30BbIBAaTH COOCTBEHHBIE >KU3HEHHBIC IUIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K MAaTeMaTM4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU;, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTUUECKON HalpaBJIeHHOCTH.

IKOJIOrHYecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO AKOJIOTHYECKOM KYJIbTYpbl, TOHUMAHUEM BIIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX  IPOIECCOB HA  COCTOSHUE TMPUPOAHON W
COLMAJILHOM Cpeibl, OCO3HAaHMEM TIJI00AJIBbHOIO XapaKTepa HKOJIOIMYECKHX
npoOjeM; OpUEHTAallMell Ha TMPUMEHEHUE MaTeMaTUYeCKUX 3HaHUW s



peuieHus 3a1a4 B 00JIaCTH OKPY>Kalollel cpenbl, MIAHUPOBaHUS MOCTYIKOB U
OLICHKHU MX BO3MOXHBIX MTOCIEACTBUM JJIs1 OKPYKAIOIIEH Cpebl.

IleHHOCTH HAYYHOI' 0 IO3HAHUA:

chOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTUA HAYKM U OOIIECTBEHHON MpPaKTUKU,
NOHMMAaHHUEM MaTEeMaTHYECKON HayKu Kak c(ephl UEIIOBEUECKOMN NEATENbHOCTH,
ATaroB €€ pa3BUTHUS W 3HAYMMOCTH JJIsl PA3BUTHUSl LUBUJIM3ALMU; OBJIAJCHUEM
SI3bIKOM MAaT€MAaTUKHU M MAaTE€MaTHUUYE€CKOW KYJIbTYpOH Kak CpPEeACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYID M MCCIEIOBATEIbCKYIO
NEATENbHOCTh NHANBUIYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3ylibTaTbl OCBOCHHS MPOrPaMMbl y4eOHOT0 IIpeIMeTa
«Matematukay XapaKkTepUu3yroTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OeliCMBUAMU, VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OeticCmBUAMU, YHUBEPCATbHBIMU De2YIAMUBHBIMU 0eUCTNEUIMU.

1)  Vuusepcanvuvie noznasamenvmvle Oeticmsus, 0bOecneyugarOm
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00yuawuxcs (oceoenue
Memo008  NO3HAHUSL — OKPYJCArOWe20  Mupa, NpuMeHeHue  J02U4ecKux,
uccnedo8amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue AeiicTBUA:

e BBISBIIATH " XapaKTepU30BaTh CYIIECTBEHHbIEC MPU3HAKU
MaTeMaTH4eCKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXIY MOHSITHIMU;
dhopmMyIupoOBaThH OnpeaeCHUs TIOHSTHUH; YCTaHABJIMBAaTh

CYIIIECTBEHHBIN MPHU3HAK KIacCU(UKAINK, OCHOBAHUS JIJIT 00O0OIICHHS
Y CPaBHEHHUS, KPUTEPUU TPOBOJAMMOIO aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHHUS:
YTBEpAUTEIbHbIE U OTPUIIATENIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIUE;
YCJIOBHBIE;

e BBIIBIATH MAaTeMaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npoTuBOpeunsi B (pakTax, JAHHBIX, HAOIIOJEHUSIX U YTBEPKICHUAX;
npemjiaraTb ~ KpUTEpPUM U1 BBIABJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e Jl€NaTh BBIBOJBI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX U
WHJYKTUBHBIX YMO3AKIIOUECHUM, YMO3aKIJIIOUCHHH M0 aHAJIOTUH;

e TMPOBOAUTH  CAMOCTOATENBHO  JIOKA3aTENbCTBA  MATEMAaTHYECKUX
yTBEepKAeHUNH  (TpssMble U OT  MPOTHUBHOTO),  BLICTPauWBaTh
apryMeHTalIlHIo, MPUBOAUTH npuMepbel U KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBOBI;

e BBIOMpATH CMOCOO pelieHus ydueOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BapUaHTOB pElIeHUs, BbIOMpaTh Haubojee MOAXONAIIMA ¢ y4ETOM
CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBUA:

e HCMOJb30BaTh BOIPOCHI KAaK  HCCIEAOBATEILCKUH  HMHCTPYMEHT
no3HaHus; GOpMyJIHUPOBATH BOIPOCH], (DPUKCUPYIOIIUE TPOTHUBOPEUHE,
npo0JeMy, yCTaHaBIMBAaTh UICKOMOE U TaHHOE, (DOPMUPOBATH TUIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIMI0, MHEHUE;

e TMPOBOJAUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  DKCIEPHUMEHT,
UCCJIEIOBAaHUE 110 YCTAaHOBJIICHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro



00BbEKTa, SBJICHUSA, TIPOIIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMU, SIBJICHUSIMU, MTPOIECCAMH;

CaMOCTOATEIbHO  (OPMYIHMpOBaTh O0000IIEHUS W  BBIBOJABI  IIO
pe3yibTaTaM MPOBEAEHHOIO HAOIOICHUS, UCCIEIOBAHUS, OLICHUBATH
JIOCTOBEPHOCTh MOJYUYCHHBIX Pe3yIbTAaTOB, BEIBOJOB U 000OOIICHUIA;
MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIJBUTATh
MIPETNOJIOKEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH 1€UIIUTHI UH(GOPMAIUHU, JTaHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC U JJI pelIeHUs 3a7a4u;

BbIOMpaTh WHGOpPMAIMI0O W3 HUCTOYHMKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CHUCTEMAaTH3UPOBATH u WHTEPIPETUPOBATH
uH(pOpMaLNIO Pa3IUIHbIX BUAOB U GOPM MPEACTABICHUS;
CTPYKTYypUpOBaTh HHGOPMAIIUIO, MPEACTABISATh €€ B Pa3IUYHBIX
dbopmax, UILTIOCTPUPOBATH TPaPUUECKU;

OLICHUBAaTh  HAA&KHOCTh  HMHPOpPMALMK 1O  CaAMOCTOSITEIBHO
chOpMYJIUPOBAHHBIM KPUTEPHSIM.

2) VYuusepcanvuvie KoMMyHuKamueHvle Oelicmeus, 00Oecneuusaom
chopmuposaHHoCmMb COYUATLHBIX HABLIKOE 00YUAIOUJUXCA.
Oowmenue:

BOCIIpUHUMATh U (POPMYITUPOBATH CYXKJICHHS B COOTBETCTBUHU C
YCJIOBHUSIMU WM IEISIMU OOIIEHUS; SICHO, TOYHO, T'PAMOTHO BBIPaXaThb
CBOIO TOYKY 3PEHHS B YCTHBIX W IHCBMEHHBIX TEKCTaX, JJaBaTh
MOSICHEHHUS 10 XOJly pelleHUs 3a7au, KOMMEHTUPOBATh MOJIYy4YCHHBIN
pe3yibTaT;

B XO0Jle OOCYXJIEHHMS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMoi
TEMBI, MPOOJIEMBbI, pelIacMoil 3aJa4u, BbICKAa3bIBaTh UJEH, HAllCJICHHbIE
Ha TIONCK PEIICHUS; COMOCTAaBIATh CBOM CYXACHHUS C CYXKICHHSIMU
JIPYTUX YYacTHUKOB JAuanora, oOHapyXUBaTh pPa3U4UE U CXOJCTBO
MO3ULIMM; B KOPpeKTHON ¢dopme (OopMyIHpoBaTh pa3HOIIIACHUS, CBOU
BO3paKCHHUS,

NPEICTaBISATh  PE3yNbTaThl  pEIICHHWs  3a7add, OKCICPHUMEHTA,
WCCICIOBAHUS, IPOEKTA; CaMOCTOATEIBHO  BBIOMpaTh  (Qopmar
BBICTYIJICHUSI C Y4€TOM 3a/Jad MpPE3eHTallil W  OCOOCHHOCTEH
ayJIUTOPUH.

CorpyaHnuecTBo:

3)

MOHMMaTh W  KCIOJB30BaTh  IMPEHUMYIIECTBA  KOMAaHIHOW U
WHJIWBUIYaJIbHON pabOTHl MPU pENICHWH Y4eOHBIX 3a7a4; MPUHUMATH
1eldb COBMECTHOM  JIEATENbHOCTH, IUIAHUPOBATh  OPraHU3aIUI0
COBMECTHOM paboOThl, pacupenesisiTb BUABI padOT, AOTrOBApHUBATHCA,
o0CyXXJaTh TIpoOIleCC W pe3ydabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOCH;
y4acTBOBAaTh B TPYIIOBBIX (Qopmax paboTsl (00CyxkaeHus, OoOMeH
MHEHHM, «MO3TOBbIE IITYPMbI» W WHBIEC), BBINOJIHATH CBOIO YaCTh
paboThl U KOOPAWHUPOBATH CBOM JEUCTBUSA C JPYTUMHU 4YJCHaAMU
KOMaH/Ibl; OIIEHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpHsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBHUSL.
Vuusepcanvnvie  pezynamuenvle  Oelicmeus,  0becnequusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:



e COCTaBJIITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4M, BRIOUPATh CIIOCO0
pEIIeHUs ¢ YUETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHThI

pelieHuit ¢ yu€Tom HOBOM UH(OpMaITUH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBbIKAMU I[1O3HABATEIbHOW pedIeKcud Kak OCO3HaHUs
COBEPIIAEMBIX  JEWCTBUA W  MBICIMTEIBHBIX  IIPOLECCOB, HX
pe3yJIbTaTOB; BIAAETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISA
IIpolecca 1 pe3ysbTaTa PEIICHUs] MaTEMaTU4YECKON 3a/1a4H;

e IPENBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIpH DPEIICHHUH
3aJla4yd, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENICTB,  JTaHHBIX,  HAWJIEHHBIX  OLIMOOK,  BBISBJIEHHBIX
TPYAHOCTEN;

e OIIEHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBHUSM, OOBSACHATH
IIPUYUHBI JOCTUKEHUS UM HEAOCTHKEHUS Pe3yIbTaTOB JACSATEIBHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh MOHATUIMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUHN U CIEACTBUSI U3 HUX MPU PEIICHUU
F€OMETPUUECKUX 3a/1au.

OnepupoBaTh MOHATHUSMU: NAPaALICIBHOCTh M NEPHEHIUKYJISIPHOCTD
IPSIMBIX U IIOCKOCTEN.

KnaccuduuupoBarh B3aMMHOE PaCHOJIOKEHHUE TMPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: ABYIPAHHBIM YroJ, TpaHd ABYTPAHHOIO Yria,
peOpo ABYTpaHHOTO YIJIa; JMHEHHBIA yroy ABYTPaHHOTO yriia; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHSTHSAMU: MHOTOTPAaHHUK, BBIMYKIJBIA W HEBBITYKJIbIT
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, PABUILHBIA MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHHMKOB (MHpaMujaa; Mpu3Ma,
NPSMOYTOJIbHBIN MapajlieNienune, Kyo).

Knaccupuuupoatb ~ MHOIOTpaHHHMKH,  BBIOMpAasl ~ OCHOBAaHUS IS
KiaccuuKanyy (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOIPAaHHUKH; TPaBUIbHBIE
MHOT'OTPaHHUKU; MIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, MapaJIeICIUIIC b ).

OnepupoBaTh HNOHSATUSIMU: CeKyIas MJIOCKOCT, CEUEHUE
MHOTOI'PaHHUKOB.

OOBSICHATD MPUHIIUIIBI TOCTPOCHUS CEUCHUH, UCIIOJIb3YSI METOJ CIEA0B.

CtpouTh ceueHHsI MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJHSATH
(BBIHOCHBI€) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BHUI
CBEpXY, COOKY, CHU3Y.

Pemath 3amaun Ha HaXOXJAEHHE TEOMETPUYECKUX BEJIWYUH MO 0Opas3iam
WM aliTOpUTMAaM, MPUMEHSSI U3BECTHbIE aHAIMTHYECKUE METOABI IPU PEUICHUU
CTaHJAPTHBIX MaTEMAaTHUYECKUX 3a7ad Ha BBIYUCICHUE PACCTOSIHUM MEXIY
JIBYMsI TOYKaMH, OT TOUKH [0 MPSAMOH, OT TOYKHU JO IJIOCKOCTH, MEXIY
CKpEUIMBAIOIIUMHUCS IPSIMBIMHU.



Pemath 3amaun Ha HaXOXJACHHE TEOMETPUUYECKUX BEJIWYUH MO OOpasiamMm
WM QJITOPUTMAaM, IPUMEHSISI U3BECTHBIE AHATUTUYECKUE METOJIbl IIPU PEIICHUU
CTAHJIAPTHBIX MAaTEMaTUYECKHX 3ala4 Ha BBIYUCICHUE VYIJOB MEXIY
CKPCIIMBAIOIIUMUCA TPSAMBIMH, MEXKAY TMPSIMOM U IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boluucnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEW MHOI'OTPAHHUKOB
(mpu3ma, mnupamMuja) ¢ HOpUMEHEHHEM (OpPMYN; BBIUMCIATH COOTHOLIECHUS
MEXKY TUIOIIAISIMHU MTOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOT PAHHUKOB.

OnepupoBaTh NOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBBIBATH W WHTEPIPETUPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUrypax, MPeICTABICHHYIO Ha YepTexax
U PUCYHKaX.

[TpumensaTs reomerpudeckue (akTbl A PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOJIAralolIuX HECKOJbKO IIIAaroB PEHICHUs, €CIU YyCJIOBUSA
IPUMEHEHUS 33J1aHbl B IBHOU (hopme.

[IpuMeHATh NpOCTEWIIME NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKALMOHHBIE CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHUX 3a]aU.

[IpuBOIUTE mpUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATh MPOSABICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHTh NOJIydEeHHbIE 3HAaHUS HA NPAKTHKE: aHAIU3UPOBATh peajibHbIE
CUTyallUM U NPUMEHATh W3YYEHHBIC MOHATHS B IPOLECCE NMOMCKA PEIICHUS
MaTeMaTH4eCKd CGHOPMYIUPOBAHHOW TPOOJIEMBbl, MOJEIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIEN0BaTh MOCTPOCHHBIE MOJAEIH C
UCIIOJb30BAaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, armapara aireOpbl;
pelarh MPAKTUYECKHUE 3a7ayd, CBSI3aHHBIC C HAXO0XKICHUEM T€OMETPUUYECKUX
BEJINYHH.

11 KUIACC

OnepupoBaTh MOHATUSMU: IMIJIWHIPUYECKAs MOBEPXHOCTh, 00pa3yrolne
IMUIMHIPUYECKON  MOBEPXHOCTH;  IIWJIMHIP; KOHWYECKas  TOBEPXHOCTb,
o0pa3ymIire KOHHYeCKOW MOBEPXHOCTU, KOHYC; chepuuecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (MHUIMHAP, KOHYC, cdepa U map).

OOBICHATD CIOCOOBI MOJIY4EHUS TEJl BPALICHUS.

KnaccuduuupoBath B3auMHOE pacoyiokeHrne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATHUSIMHU: MIAPOBOM CErMEHT, OCHOBAaHHE CETrMEHTAa,
BBICOTAa CErMEHTAa; IIapOBOWM CJIOW, OCHOBAaHHWE IAPOBOTO CJIOS, BBICOTA
[IAPOBOTO CJI0S; IIAPOBOU CEKTOP.

Boluucnsate 00bEMBI M IUIOHIAM TOBEPXHOCTEM Tesl  BpallleHHUs,
FEOMETPUUECKUX TeJ C MPUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATHUSAMHU: MHOIOTPDAaHHHMK, BIMCAaHHBIM B cdepy u
ONMMCaHHBIA OKOJO cdephl; chepa, BIUcaHHAS B MHOTOIPAaHHUK WM TEJO
BpaIleHusl.

BbI4ucnsaTh COOTHOMICHUSI MEKTY TUIOMIAIIMH MTOBEPXHOCTEH U 00BEMaMHU
OT00HBIX TEJL.

N3o00paxaTe u3yyaeMble QUTYpbl OT PYKH M C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrInoaHATE (BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAIlCHUS.



W3Bnekarb, MHTEPOPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaxX, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpIMoMHATE AEUCTBUSA CIIOXKEHHUSIT BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMU CBOWCTBAMU OHHU
00JaaroT.

[IpuMeHsATh MpaBUIIO MapaJlIeNeNUIe .

OnepupoBaTh NOHATHSMH: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJIAWHATHI BEKTOpA, YIrOJ
MEXAY BEKTOpaMH, CKaJsipHOE IPOM3BEACHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMITJIaHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOpa HA YMCIO, YTroJ
MEXKy BEKTOpPaMHU, CKAISIPHOE MPOU3BEICHUE, PACKIIAbIBATh BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTh reoMmeTpuueckue (akThl AJIsI PEUICHUS CTEPEOMETPUYECKUX
3aa4, MPEANOJIAralolluX HECKOJbKO IIaroB PEIICHUs, €CIU YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbl B SBHOU (popme.

Pewrate nmpocreiimme reoMeTpuuecKue 3a1aui Ha MPUMEHECHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemrate 3amaun Ha [0OKa3aTeabCTBO MATEMATUYECKUX OTHOUICHUM H
HAaXOXJEHUE TEOMETPUUECKUX BEJIMYMH 10 oO0pas3laM WM alropuTMam,
MPUMEHSS U3BECTHBIE METOJbl MPHU PEIICHUU CTAHIAPTHBIX MAaTEMaTHU4ECKUX
3azad.

[IpumensaTh mpocTEMIMEe NPOrpaMMHBIE CpPEACTBA W DBIEKTPOHHO-
KOMMYHHKAIIMOHHbIE CUCTEMBI MIPU PEUIEHUU CTEPEOMETPUUYECKHUX 3a/a4.

[IpuBoaUTE MpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKU3HU, PACIIO3HABATh MPOABICHUE 3aKOHOB T€OMETPHUH B HCKYC CTBE.

IIpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAIbHbBIC
CUTyallud U TMPUMEHSATh WU3YUYECHHBbIE MOHSATUSA B MPOLIECCE IMOUCKA PEIICHUS
MaTeMaTH4ecKu CQOPMYIUPOBAHHOM NPOOJIEMBbI, MOAEIUPOBATH pEaAJbHbIC
CUTyalluM Ha S3bIKE T'E€OMETPUM, MCCIEIOBaTh IOCTPOCHHBIE MOJCIH C
UCIIOJb30BAaHUEM TI'E€OMETPUUYECKUX TOHSATUH W TEOpeM, arfrmapara ajireopbl;
pelmarh MPAKTUYECKHE 3a7add, CBSI3aHHBIE C HAXOXKJIEHUEM T€OMETPUUYECKUX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuyecTBo yacos
Ne HaumeHoBaHue pa3aesioB DyekTpoHHbIEe (IU(pPOBBIE)
KonTpoJbHbie IpakTHyeckne
I/ | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTeIbHbIE PecypChl
padoThI padoThI
bubnuoreka D0P. I'eomerpus.
MHororpannuku. Tena
1 Begnenue B crepeomeTpuio 10 0 0
BpaiieHus. CTepeoMeTpusl.
Harnsaueie ypoku
[IpsiMBI€ U IIOCKOCTH B bubmuorexa D0P. ['eomerpusi.
5 MPOCTPAHCTBE. 19 1 0 Muororpanauku. Temna
[TapaienbHOCTh NPSIMBIX BpaiieHus. CTepeoMeTpusl.
U IUIOCKOCTEN Harnsaansie ypoku
bubnnorexka D0P. ['eomerpus.
3 [TepneHauKyJISIPHOCTD 19 1 0 Mmuororpanauku. Temna
MPSAIMBIX U TUIOCKOCTEN BpaiueHus. CtepeoMerpusi.
Harnsaanasie ypoku
bubnnorexka D0P. I'eomerpus.
4 YTl MeXIy NpsIMBIMH U 10 1 0 Muororpanauku. Temna
IJIOCKOCTSIMHU BpaiueHus. CtepeoMeTpusl.
Harnsaaueie ypoku
bubnuoreka D0P. I'eomerpus.
Muororpanauku. Temna
5 MHororpaHHUKH 11 1 0
BpauieHusi. Crepeomerpusi.
Harnsaueie ypoku




bubnunorexka D0P. I'eomerpus.
MHororpannuku. Tena

OO6BEMBI MHOTOI'PaHHUKOB 9
BpauieHusi. Crepeomerpusi.
Harnsaneie ypoku
bubnunorexka D0P. ['eomerpus.

[ToBTOpEHue: ceuenus, 4 MHuororpannuku. Tena

PacCTOSIHUS U yTJIbl BpaieHus. CtepeoMeTpusl.
Harnsansie ypoku

OBUIEE KOJIMYECTBO 68

YACOB I10 I[TPOT'PAMME




11 KIIACC

I[TPOT'PAMME

HauMeHoOBaHMe KoanuecTBo yacon
Ne JIeKTpPOHHBIE (LM (pPOBHIE)
pa3iejioB U TEM KonTtpouabHbie IIpakTH4yeckue
n/n Bcero o0pa3oBaTte/ibHbIE PeCypChI
NporpamMmsl padoThI padoThI
bubmuorexa D0P. ['eomerpus.

1 Tena BpaieHus 12 1 0 Mmuororpannuku. Tena BpaleHus.
Crepeomerpus. Harnsaiaeie ypoku
bubnuorexa D0P. ['eomerpus.

2 OO0bEMBI TEN 5 1 0 Muororpanauku. Tena BpamieHus.
Crepeomerpust. Harnsineie ypoku

Bexkrops! u bubnuorexka D0P. I'eomerpusi.
3 KOOp/IMHATHI B 10 1 0 Muororpannuku. Tena BpaieHus.
IIPOCTPAHCTBE Crepeomerpust. Harnsineie ypoku
I1
OBTOPEIHE, Bubanorexa DOP. I'eomeTpust.
0000111eHHE,
4 7 0 0 MHororpansuku. Tena BpanieHus.
CHUCTEMAaTH3aLus
. Crepeomerpust. Harnsineie ypoku
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I1O 34 3 0







INOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KosauvecTBo yacon JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTposbHbIe IpakTHYecKHe
n/n Bcero U3YYeHH I oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TTOHATHUS
CTEPEOMETPUU: TOUKA
P P ’ bubnauoreka JOP.
npsiMasi, MIOCKOCTb,
['eomerpusi.
npoctpancTBo. [IpaBuia
MHuororpanauku. Tena
M300paKeHUs Ha PUCYHKaX: 1 0 0
. BpaICHUSI.
M300paKeHUS TIOCKOCTEH,
Crepeomerpusi.
napaiyiesIbHbIX MPSIMBIX
Harnsaueie ypoku
(0Tpe3KoB), CepenuHbI
oTpe3Ka
bubnmnorexka D0P.
[TonsTus: nepecekarommecs ['eomerpusi.
IUIOCKOCTH, 1 0 0 Mmuororpannuku. Tena
repeceKaronecs npsmas u BpaIICHUSI.
IJIOCKOCTh Crepeomerpusi.
Harnsaaueie ypoku
bubnmorexka D0P.
[TonsTus: nepecekaromuecs
['eomerpusi.
IJIOCKOCTH,
1 0 0 Mmuororpanauku. Tena
nepecekaromnyecs npsmas u
BpaIICHUSI.
IJI0CKOCTh
Crepeomerpusi.




Harnsanele ypoku

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n3o00pakeHue
MHOTOTPaHHUKOB Ha
pHUCYHKaX, Ha
MPOEKIIMOHHBIX YePTEKAX

bubnuoreka S0P.
['eomerpusi.
Mmuororpansuku. Tena
BpalllCHUS.
Crepeomerpusl.
Harnsannele ypoxu

Hauanbnble cBeneHus o
KyOe U nupamuje, ux

bubnmnorexka D0P.
I'eomerpusi.
MHuororpansuku. Tena

Pa3BEPTKU U MOJICITH. BpaIllCHUS.

CedeHnst MHOTOTPaHHHUKOB Crepeomerpus.
Harnsansie ypoku
bubmmorexka DOP.

HauanbHblie cBeieHus o ['eometpus.

KyOe u nmupamue, ux
Pa3BEPTKH U MOJIEIIH.
CeueHust MHOTOTPaHHHUKOB

Muororpannuku. Tena
BpaIICHUSI.
Crepeomerpusi.
Harnsaueie ypoku

ITonsaTue 00
AKCHOMATUYECKOM

MMOCTPOCHUU CTCPCOMETPHUU:

aKCHOMBI CTEPEOMETPUHN U
CJIEZICTBUS U3 HUX

bubaunorexka D0P.
['eomerpusi.
MHuororpansuku. Tena
BpalllCHUSI.
Crepeomerpust.
Harnsaueie ypoku

ITonsarue 00
AKCHOMATHUYECKOM

Bubmnnorexa S0P.
['eomerpus.




NOCTPOCHUU CTCPCOMETPHUU:

Muororpanauku. Tena

aKCHOMBI CTEPEOMETPUHU U BpallleHusl.
CJE/ICTBUS U3 HUX Crepeomerpus.
Harnsaaeie ypoku
bubnmnorexka D0P.
[Tonsitue 06
['eomerpusi.
AKCMOMaTU4YE€CKOM
MHuororpannuku. Tena
9 IIOCTPOCHHUH CTEPEOMETPUH:
BpaLICHUS.
AKCHUOMBI CTEPEOMETPUU U
Crepeomerpus.
CJE/ICTBUS U3 HUX
Harnsaaueie ypoku
bubnmnorexka D0P.
[Tonsitue 06
['eomerpus.
AKCMOMaTHU4YE€CKOM
Mmuororpannuku. Tena
10 IIOCTPOCHHUH CTEPEOMETPUH:
BpalllCHUSI.
AKCHUOMBI CTEPEOMETPUHU U
Crepeomerpusi.
CJIE/ICTBUS U3 HUX
Harnsaauele ypoku
bubnmnorexka D0P.
B3aumnoe pacrnonoxxenue
['eomerpusi.
MPSIMBIX B TIPOCTPAHCTBE:!
Muororpanauku. Temna
11 IepeceKaronmecs,
BpalllCHUS.
napajuieJbHbIE U
Crepeomerpusi.
CKpeIIMBaloIINecs MpsiMble
Harnsaueie ypoku
[TapaienbHOCTh TPSIMBIX U bubmorexa D0P.
IJIOCKOCTEN B I'eomerpus.
12 MIPOCTPAHCTBE: Mmuororpanauku. Temna

napaJlsICJIbHBIC IIPSIMBIC B
IPOCTPAHCTBC,

BpalllCHUSI.
Crepeomerpusi.




NapajlyIeIbBHOCTD TPEX
MPSIMBIX

Harnsanele ypoku

[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEN B

bu6mmoreka J0P.
['eomerpusi.
Mmuororpanauku. Tena

13 IIPOCTPAHCTBE:
[TapajutennbHOCTH IPSIMOU U Bpatiem .
Crepeomerpusi.
IJIOCKOCTH
Harnsansie ypoku
bubnmnorexka D0P.
I'eomerpus.
14 VYrael ¢ COHanpaBJICeHHBIMU Mmuororpannuku. Tena
CTOpOHaMH BpaLICHUS.
Crepeomerpusi.
Harnsaansie ypoku
bubnunorexka D0P.
['eomerpusi.
15 Yrois MeXIy IpsMbIMU B MHuororpansuku. Tena
MPOCTPAHCTBE BpaIICHUSI.
Crepeomerpusi.
Harnsaaueie ypoku
bubnmorexka D0P.
['eomerpusi.
16 VYron Mexty nIpssMbIMH B Muororpannuku. Temna
MPOCTPAHCTBE BpalCHUSI.
Crepeomerpusi.
Harnsaueie ypoku
17 [TapannenbHOCTH bubmmorexa D0P.




IUIOCKOCTEH: napajijIeJIbHbIC
IIJIOCKOCTH

['eomerpusi.
Mpmuororpanauku. Tena
BpaIllCHUSI.
Crepeomerpusi.
Harnsansie ypoku

18

CgoiicTBa nmapauienbHbIX
IJIOCKOCTEN

bubmmorexka D0OP.
['eomerpusi.
Muororpannuku. Tena
BpalllCHUSI.
Crepeomerpus.
Harnsansie ypoku

19

[Ipocreitmme
MIPOCTPAHCTBEHHBIE (DUTYPHI
Ha IUIOCKOCTH: TETPAdAP,
KyO, mapaienenumne

bubnuoreka S0P.
['eomerpus.
MHuororpansuku. Tena
BpAaILCHMS.
Crepeomerpusl.
Harnsaueie ypoku

20

[Toctpoenue ceuennii

bu6mmoreka J0P.
['eomerpus.
MHuororpansuku. Tena
BpalllCHUSI.
Crepeomerpust.
Harnsaueie ypoku

21

[TocTpoenue ceuennii

bu6mmoreka J0P.
['eomerpusi.
MHuororpannuku. Tena
BpallleHUsI.




Crepeomerpusi.
Harnsaueie ypoku

KonTponbsHas pabota 1o

teme "[IpsiMble U TUIOCKOCTH

bu6mmoreka J0P.
['eomerpusi.
Mmuororpanauku. Tena

22 B IIPOCTPAHCTBE.
BpallleHUsI.
[TapannenbHOCTh NPSAMBIX U
- Crepeomerpus.
IJIOCKOCTEN
Harnsansie ypoku
bu6nuoreka 0P.
[leprieHIUKYIAPHOCTH I'eomerpus.

23 NPSAMOU U IIJIOCKOCTH: Mmuororpannuku. Tena
MIEPIEHANKYISIPHBIC BpaLICHUS.
MIPsIMBIE B IPOCTPAHCTBE Crepeomerpusi.

Harnsaueie ypoku
bu6nuoreka S0P.
['eomerpusi.
[IpsMble napaenbHbIe U
MHuororpansuku. Tena
24 MEPIEHINKYIISIPHBIE K
BpalllCHUSI.
IIJIOCKOCTHU
Crepeomerpusi.
Harnsaaueie ypoku
bubnmorexka D0P.
['eomerpusi.
[IpsaMble mapaenbHble U
Muororpannuku. Temna
25 MEPIEHIUKYIISIPHBIE K
BpalllCHUS.
IJIOCKOCTHU
Crepeomerpusi.
Harnsannele ypoxu
26 [Tpu3znak bubirorexka D0OP.




NEPIEHANKYIISIPHOCTH
MIPSIMOW U IVIOCKOCTH

['eomerpusi.
Mpmuororpanauku. Tena

BpaILECHHS.
Crepeomerpusi.
Harnsansie ypoku
bu6mmoreka DOP.
I'eomerpus.
[Tpuznak P
Muororpannuku. Tena
27 NEPIEHIUKYISIPHOCTH
N BpAalLCHMS.
NPSIMOM U IJIOCKOCTH
Crepeomerpusl.
Harnsansie ypoku
bubnuoreka S0P.
['eomerpus.
Teopema o npsimoit
. MHuororpansuku. Tena
28 TIEPIICHIUKYISIPHOM
BpAaILCHMS.
IJI0OCKOCTH
Crepeomerpusl.
Harnsaueie ypoku
bu6mmoreka J0P.
. I'eomeTpus.
Teopema o npsiMon P
. MHuororpansuku. Tena
29 MePIEeHIUKYISIPHOI
BpAILCHHS.
IJI0CKOCTH
Crepeomerpust.
Harnsaueie ypoku
. bubmmorexka D0P.
Teopema o mpsimoit
. ['eomerpusi.
30 MEPIIEHANKYIIPHON
MHuororpannuku. Tena
IJIOCKOCTH

BpaLICHUS.




Crepeomerpusi.
Harnsaueie ypoku

[lepnenaukymsip u
HaKJIOHHBIE: PACCTOSHUE OT

bu6mmoreka J0P.
['eomerpusi.
Mmuororpanauku. Tena

31 TOYKH JIO INIOCKOCTH,
. BpallleHUsI.
paccTosiHue OT NPSAMOU 110
Crepeomerpusi.
IJI0CKOCTH
Harnsansie ypoku
bubnmnorexka D0P.
[lepnienaukynsip u
['eomerpusi.
HAKJIOHHbIE: PACCTOSIHUE OT
Mmuororpansuku. Tena
32 TOYKH JI0 IJIOCKOCTH,
. BpallleHUsI.
paccTosiHue OT NPSAMOU 110
Crepeomerpus.
IJI0CKOCTH
Harnsaueie ypoku
bubnunorexka D0P.
[leprienukyssp u
['eomerpusi.
HAaKJIOHHBIE: PACCTOSIHUE OT
MHuororpansuku. Tena
33 TOYKH JI0 IJIOCKOCTH,
. BpalllCHUSI.
paccTosiHue OT NPSMOU 10
Crepeomerpusi.
IJI0CKOCTH
Harnsaaueie ypoku
bubnmorexka D0P.
[Tepnenaukyiisip u
['eomerpusi.
HAKJIOHHbBIE: PACCTOSIHUE OT
Muororpannuku. Temna
34 TOYKH JI0 INIOCKOCTH,
. BpalllCHUS.
paccTosiHUE OT MPSIMOM 10
Crepeomerpusi.
IJI0CKOCTH
Harnsaueie ypoku
35 VYTIBl B IPOCTPAHCTBE: YToi bubmmorexa D0P.




MEXAy IpsMOH U
IUIOCKOCTBIO

['eomerpusi.
Mpmuororpanauku. Tena
BpaILECHHS.
Crepeomerpusl.
Harnsansie ypoku

JIByrpaHHbIN yToOJI,

bubmmorexka D0OP.
['eomerpusi.
Muororpannuku. Tena

36 JIMHENHBIN yToJl

BpalllCHUSI.

JBYTPaHHOTO yriia
Crepeomerpus.
Harnsansie ypoku
bubanorexka D0P.

. ['eomerpus.
JIByrpaHHbIi yroJ,
s MHuororpansuku. Tena

37 JTUHEWHBINA yTOJI

BpalllCHUSI.
JBYTPaHHOIO yrIia

Crepeomerpusi.

Harnsaueie ypoku

bu6mmoreka J0P.
[leprieHAUKYIAPHOCTD ['eomerpus.

38 IIJIOCKOCTEH: ITPU3HAK MHuororpansuku. Tena
NEPIEHIUKYISIPHOCTH JIBYX BpalllCHUSI.
IJIOCKOCTEHN Crepeomerpusi.

Harnsaueie ypoku
[eprieHAUKYISIPHOCTH bu6mmoreka J0P.
39 IJIOCKOCTEM: MPU3HAK ['eomerpusi.

NEePHIEHANKYISIPHOCTH JIBYX
IJIOCKOCTEM

MHuororpannuku. Tena
BpallleHUsI.




Crepeomerpusi.
Harnsaueie ypoku

40

[lepneHInKyaIpHOCTD
IUIOCKOCTEN: IPU3HAK

NEPIEHANKYIISIPHOCTH JIBYX

IJIOCKOCTEN

bu6mmoreka J0P.
['eomerpusi.
Mmuororpanauku. Tena
BpallleHUsI.
Crepeomerpusl.
Harnsansie ypoku

41

Teopema o Tpéx
HEepIeHINKYIIpax

bu6nuoreka 0P.
['eomerpusi.
Mmuororpansuku. Tena
BpaILCHUS.
Crepeomerpus.
Harnsaueie ypoku

42

Teopema o Tpéx
MEPIEHANKYIIApax

bu6nuoreka 0P.
['eomerpusi.
MHuororpansuku. Tena
BpaLICHUS.
Crepeomerpusi.
Harnsaaueie ypoku

43

Teopema o Tpéx
MEPIECHINKYIIApax

bubnmorexka D0P.
['eomerpusi.
Muororpannuku. Temna
BpalCHUSI.
Crepeomerpusi.
Harnsaueie ypoku

44

KontponsHas pabora mo

Bbubanorexa D0P.




TeEMaM
"IlepnieHIUKYISIPHOCTh

['eomerpusi.
Mpmuororpanauku. Tena

MPSIMBIX U TUIOCKOCTEN" U BpaLCHUS.

"Vriasl MeXIy OPSAMBIMH U Crepeomerpus.
MJIOCKOCTSMHU" Harnsgasie ypoku
[TonsiTHe MHOTOTPaHHUKA, bu6mmoreka J0P.
OCHOBHBIE 2JIEMEHTHI I'eomerpus.

45 MHOTOIPaHHUKA, BBIITYKJIbIE Muororpannuku. Tena
U HEBBITYKJIbIE BpAalLCHMS.
MHOTOI'PaHHUKH; pa3BEPTKa Crepeomerpusl.
MHOTOTPaHHHUKA Harnsansle ypoku
IIpu3sma: n-yromapHas bubnuoreka S0P.
MIPU3Ma; TPAaHU U OCHOBAHMS ['eomeTpus.

16 [IPU3MBI; IIpsAIMast U MHuororpansuku. Tena
HaKJIOHHAas! IPU3MBI; BpAaILCHMS.

OOKOBas M MOJTHAS Crepeomerpus.

MIOBEPXHOCTD MPU3MBI Harnsannele ypoku
bu6mmoreka J0P.

[Tapamnenenunen, ['eomerpus.

47 HIPSAMOYTOJIbHBIN MHuororpansuku. Tena
napajuiesielnunesa U ero BpalllCHUSI.

CBOICTBa Crepeomerpust.
Harnsaueie ypoku
[Mupamuga: N-yroapHas bu6mmoreka J0P.
48 nupamMuza, rpaHu u ['eomerpus.

OCHOBAHHUE TTUPAMU/IBI,
OOKOBas U MOJIHAS

MHuororpannuku. Tena
BpallleHUsI.




IIOBEPXHOCTH IUPAMHU/IBI;
MIPaBUJIbHAS U YCEUEHHAS
nupamuaa

Crepeomerpusi.
Harnsaueie ypoku

IIpaBuibHBIE
MHOTI'OTPAaHHUKU: TIOHATHE

bubnmnorexka D0P.
MIPAaBUIILHOTO r
€OMeTpHsl.
MHOTOTPaHHUKA;
P ’ Meuororpanauky. Tena
49 MIpaBWIbHAS MPU3Ma U
BpaILECHHUS.
MpaBWJIbHAS TUPAMUJIA; C
TEPEOMETPHUS.
NpaBUJIbHAS TPEYTOJIbHAS Hari;meI;ypOKH
MMpaMuia u IpaBUIbHBIN
TETpa’ap; Kyo
bubanoreka D0P.
IIpencrasinenue o I'eomerpus.
50 MPaBWIbHBIX Muororpanauku. Temna
MHOTOTPaHHUKAX: OKTadP, BpAILCHHS.
JOAEKadIPp U UKOCAIP. Crepeomerpus.
Harnsnneie ypoku
Cummerpus B
MIPOCTPAHCTBE: CUMMETPHS
bubnmnorexka D0P.
OTHOCHTEJILHO TOUKH,
N I'eomerpus.
NPSIMOH, MJIOCKOCTH.
P ’ Mmuororpanauku. Tena
51 DJeMeHTbl CHMMETPUH B

nupaMujax,
napaJuieJICricaax,
IIpaBHUJIbHBIX
MHOTOTpaHHUKAaX

BpalllCHUSI.
Crepeomerpus.
Harnsnneie ypoku




BrrunciaeHue 31eMeHTOB

bubnuoreka S0P.
['eomerpusi.
Mmuororpanauku. Tena

52 MHOTOTPaHHUKOB: pEOpa,
BpaILECHHUS.
JIMarOHAJH, YTIIbI
Crepeomerpusi.
Harnsaueie ypoku
[Mnomanas 60KOBOI
. bubnuorexa DOP.
MMOBEPXHOCTHU U MOJHOM
. I'eomerpus.
MMOBEPXHOCTHU MPSIMOM
Muororpannuku. Temna
53 MIPU3MBI, IO
. BpallleHUSI.
OCHOBaHUM, TeOpeMa o
. Crepeomerpusl.
OOKOBOI MOBEPXHOCTH
. Harnsnneie ypoku
PSIMOM TIPU3MBI
[Tnomans 6okoBoO
bubnmnoreka D0P.
MMOBEPXHOCTHU U
. I'eomerpus.
MOBEPXHOCTHU MPABUIHHON
Mmuororpanauku. Tena
o4 MIpaMU/JIbl, TEOPEMA O
. BpAILCHHS.
iomaau 60KoBoM
. Crepeomerpusi.
MTOBEPXHOCTH yCEUEHHOM
Harnsanele ypoku
MTUPAMHU/IBI
bu6mmoreka J0P.
['eomeTtpus.
55 KouTtponrsHhas padora no MHuororpansuku. Tena

teme "MHororpaHHukn"

BpalllCHUSI.
Crepeomerpusi.
Harnsansie ypoku

56

TTonsarue 06 00bEME

Bubauorexa DOP.




['eomerpusi.
Mpmuororpanauku. Tena
BpaIllCHUSI.
Crepeomerpusi.
Harnsansie ypoku

57

O06bEM nupamMuIbL

bubmmorexka D0OP.
['eomerpusi.
Muororpannuku. Tena
BpalllCHUSI.
Crepeomerpus.
Harnsansie ypoku

58

OO0BEM TUpaMUIBI

bubnuoreka S0P.
['eomerpus.
MHuororpansuku. Tena
BpAaILCHMS.
Crepeomerpusl.
Harnsaueie ypoku

59

O6bEM nupamMuabI

bu6mmoreka J0P.
['eomerpus.
MHuororpansuku. Tena
BpalllCHUSI.
Crepeomerpust.
Harnsaueie ypoku

60

O0BEM pamMuIbI

bu6mmoreka J0P.
['eomerpusi.
MHuororpannuku. Tena
BpallleHUsI.




Crepeomerpusi.
Harnsaueie ypoku

61

O6BEM npu3Msl

bu6mmoreka J0P.
['eomerpusi.
Mmuororpanauku. Tena
BpallleHUsI.
Crepeomerpusl.
Harnsansie ypoku

62

OO0BEM TTPU3MBI

bu6nuoreka 0P.
['eomerpusi.
Mmuororpansuku. Tena
BpaILCHUS.
Crepeomerpus.
Harnsaueie ypoku

63

OO0BEM TTPU3MBI

bu6nuoreka S0P.
['eomerpusi.
MHuororpansuku. Tena
BpaLICHUS.
Crepeomerpusi.
Harnsaaueie ypoku

64

KonTtponbshas pabota o
teme "OOBEMBI
MHOT'OTPaHHUKOB"

bubnmorexka D0P.
['eomerpusi.
Muororpannuku. Temna
BpalCHUSI.
Crepeomerpusi.
Harnsaueie ypoku

65

[ToBTOpenue, o600IIEHNE

Bbubanorexa D0P.




CUCTEMAaTHU3alMsl 3HAHUM.
[TocTpoenue ceuenuii B
MHOT'OTPaHHUKE

['eomerpusi.
Mpmuororpanauku. Tena
BpaILECHHS.
Crepeomerpusl.
Harnsansie ypoku

[ToBTOpeHue, 06o0ICHHE

CHUCTEMaTHU3aLMs 3HAHUM. bubnmnorexka D0P.
Brrunciienre pacCTOsSHHIA: ['eomerpusi.
66 MEXIy BYMSI TOUKaMH, OT Muororpannuku. Temna
TOYKHU JI0 MPSMOM, OT TOUKU BpAILLICHHUS.
JI0 TUIOCKOCTH, MEXAY Crepeomerpusi.
CKPEILIMBAIOIINMUCS Harnsaueie ypoku
MPSIMBIMU
bubmmorexka D0P.
['eomerpus.
67 Hrtorosast KOHTpOJIbHAA MHuororpansuku. Tena
pabota BpaIllCHUS.
Crepeomerpust.
Harnsaueie ypoku
[ToBTOpeHue, 0600IICHNE
CUCTeMAaTH3aI¥sI 3HAHUH. bubmmorexka D0P.
Boruucnenue yrioB: Mexay ['eomeTtpus.
68 CKPEIINBAOIIAMUCS Mmuororpannuku. Tena

NPSIMBIMH, MEXy IPIMOH U
IUIOCKOCTBIO, IBYTPaHHbIX
YIJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMU

BpalllCHUSI.
Crepeomerpusi.
Harnsansie ypoku




OBUIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

68




11 KIIACC

KosmuyecTBo yacos JIEeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KounTpoJbHbIe IpakTHyeckue
n/n Bcero H3yYeHU s o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnmnorexka S0P.
Cdepa u map: neHrp, I'eomerpus.
1 paauyc, IMaMeTp; L 0 0 Mpuororpannuku. Tena
TUIOIA/Ib TIOBEPXHOCTH BpAIICHUS.
chepnl Crepeomerpus.
Harnsgueie ypoku
Bzaumnoe bubnunoreka S0P.
pacnonoxxeHue cepsl u I'eometpus.
5 IJTOCKOCTH; 1 Mmuororpannuku. Tena
0 0
KacatenbHas TNIOCKOCTh BpAIICHUS.
K cdepe; miomaapb Crepeomerpusi.
cdepsl Harnsinaeie ypoku
bubnmnoreka D0P.
I'eomerpus.
N3obpaxenue chepsl, P
Mmuororpannuku. Tena
3 apa Ha TUIOCKOCTH. 1 0 0
BpallICHUS.
Cedenus mapa
Crepeomerpusi.
Harnsinueie ypoku
Hunuaapudeckas Bubmanorexa D0P.
4 TOBEPXHOCTb, 1 0 0 ['eomerpus.
oOpa3yrorue Mpuororpanauku. Tena




UWJIUHAPUYECKOU
MTOBEPXHOCTH, OCh
LWIAHIPUYECKON
MMOBEPXHOCTH

BpaIICHUS.
Crepeomerpus.
Harnsinaeie ypoku

Hunuaap: ocHOBaHUS U
OOKOBast IOBEPXHOCTb,
oOpasyromas u och;
ionaabs OOKOBOU 1
MOJTHOM MTOBEPXHOCTH

bubnuoreka S0P.
['eomerpus.
MHororpanauku. Tena
BpAILICHUS.
Crepeomerpusi.
Harnsgueie ypoku

N3o6pakeHue
UWIMHIpA Ha
IocKocTHu. Pa3BépTka
uunuHapa. CeueHust
UWIHHIIpA
(III0CKOCTHI0,
MapajyIeIbHON WIIH
MEePIEeHIUKYISIPHOM OcH
UUATTUHIPA)

bu6nuoreka 0P.
I'eomerpus.
Mmuororpannuku. Tena
BpAIlICHUS.
Crepeomerpus.
Harnsgueie ypoku

Konnueckas
MTOBEPXHOCTb,
oOpazyromue
KOHHYECKOH
MMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKOM
MMOBEPXHOCTH

bubnmnorexka S0P.
I'eomerpus.
MHuororpanauku. Tena
BpallleHHs.
Crepeomerpus.
Harnsansie ypoku

Komnyc: ocHoBanue u

Bubiaunorexa DOP.




BepIluHA, 00pa3yrolias
M OCh; IIJIOIIA/Th
OOKOBOH U ITOJHOH
MOBEPXHOCTHU

I'eomerpusi.
MHuororpanauku. Tena
BpallleHUs.
Crepeomerpus.
Harnsaneie ypoxku

VY ceu€HHBIN KOHYC:
oOpa3ytolye 1 BhICOTa;

bubnuorexa S0P.
I'eomerpus.
Muororpannuku. Tena

o OCHOBaHHUs U OOKOBas BpalLEHMsL.

MOBEPXHOCTh Crepeomerpusi.
Harnsansie ypoku

N3obpaxenue KoHyca

Ha IJIOCKOCTH.

Pa3Béprtka KoHyca. bu6muoreka S0P.

Ceuenust KoHyca ['eomeTrpus.

10 (III0CKOCTHI0, MHuororpannuku. Tena
NapajuieJIbHON BpAaLCHUS.
OCHOBAHHIO, U Crepeomerpusl.
IJIOCKOCTBIO, Harnsgueie ypokun
IIPOXOALIEH uepes
BEPILIUHY)

bubnuoreka S0P.
KomOuHams ten Peomerpi.
MHororpanauku. Tena
11 BpAILICHUS U

MHOTOTpaHHUKOB

BpAIIICHUS.
Crepeomerpus.
Harnsinaeie ypoku




MHororpasHuk,
ONMCAaHHBIA OKOJIO

cdepsl; chepa,

bubnuoreka S0P.
I'eomerpus.
MHororpanauku. Tena

12 BNHCaHHAs B BpAIICHUS.
MHOTOTPaHHUK WUJTU B Crepeomerpus.
TEJO0 BpaIICHUS Harnsinaeie ypoku
bubnuorexa S0P.
ITousitre 06 00BEME. Feomerpus
. Mmuororpannuku. Tena
13 OCHOBHEBIE CBOWCTBA
00BEMOB TeN PhatteHi.
Crepeomerpusi.
Harnsnueie ypoku
bu6mmorexa S0P.
I'eomerpus.
14 OO0BEM nuIuHApA, Mmuororpannuku. Tena
KOHycCa BpAIIICHUS.
Crepeomerpusi.
Harnsinueie ypoku
bubnmorexa S0P.
I'eomerpus.
1 O0béM mapa u Muororpanauku. Tena
> wioaab chepsl BpallICHUS.
Crepeomerpus.
Harnsinaeie ypoku
ITonoGHeIE TEIa B Bubianorexa D0OP.
16 IIPOCTPAHCTBE. I'eomerpus.

CoOOTHOIICHUS] MEXKTY

MHuororpansuku. Tena




[JIOIIAAIMK
ITOBEPXHOCTEM,
00BbEMaMU ITOI00HBIX
Tel

BpaIICHUS.
Crepeomerpus.
Harnsinaeie ypoku

17

KonTponbHas pabora
no teMaM "Tena
BpamieHus" u "O0beMbl

n

TCI

bubnuoreka S0P.
['eomerpus.
MHororpanauku. Tena
BpAILICHUS.
Crepeomerpusi.
Harnsgueie ypoku

18

BekTop Ha mI0CKOCTH U
B MPOCTPAHCTBE

bubnmnorexka S0P.
I'eomerpus.
Mmuororpannuku. Tena
BpalICHUSI.
Crepeomerpusi.
Harnsgueie ypoku

19

CnoxeHue u
BBIUYUTAHHUC BGKTOpOB

bubnmoreka S0P.
I'eomerpus.
Mmuororpannuku. Tena
BpalCHUSI.
Crepeomerpusi.
Harnsinaeie ypoku

20

VYMHOXKEHIE BCKTOpa Ha
YHCII0

bubnmnoreka S0P.
I'eomerpus.
Mmuororpannuku. Tena
BpaIlICHUS.
Crepeomerpusi.




Harnsansle ypoku

bubnmnoreka S0P.
Paznoxenue BekTopa
. I'eomerpus.
o TpEM
MHororpanauku. Tena
21 HEKOMILJIaHAPHBIM
BpAILICHUS.
BekTopam. [IpaBuio
Crepeomerpusi.
napajuiesienune1a
Harnsnsele ypoku
bubnmnorexka S0P.
Pemenue 3anau, ['eomerpus.

99 CBSI3aHHBIX C MHuororpanauku. Tena
IIPUMEHEHUEM TIPaBUII BpalllCHUS.

JIEWCTBUM C BEKTOPAMH Crepeomerpus.
Harnsansie ypoxu

[IpssmoyronbHas bubnmnoreka D0P.

cUCTEMa KOOpJIUHAT B I'eomerpus.

93 MPOCTPAHCTBE. Mmuororpannuku. Tena
Koopaunats! BekTopa. BpaIllCHUS.
[Ipocreiimme 3a1auu B Crepeomerpus.
KOOpAMHATaX Harnsgueie ypokun

bubnuorexka S0P.
Yrou MexIy I'eomerpus.

24 BekTOopamu. CKainsipHoe MHororpansuku. Tena
MIPOU3BEJICHUE BpaLCHUSI.

BEKTOPOB Crepeomerpusi.
Harnsgueie ypoku

o5 Beruucnenue yrios bu6nuoreka 0P.

MEXIy NPSIMBbIMH U I'eomerpus.




IIJIOCKOCTSAMH

MHororpanauku. Tena
BpallICHUS.
Crepeomerpus.
Harnsnsele ypoku

KoopaunaTho-
BEKTOPHBIM METOJ1 IPH

bubnuoreka S0P.
['eomerpus.
MHororpanauku. Tena

26
pelieHun BpalllCHUS.
reOMETPUYECKHUX 3a]a4 Crepeomerpusi.

Harnsaneie ypoxku
bubnmnorexka S0P.
KontponsHnas pabora ['eomeTpus.

97 o Teme "BekTops! u Muororpanauku. Tena
KOOpPJIMHATHI B BpAIICHUS.
npocTtpaHcTse" Crepeomerpusi.

Harnsgueie ypoku
[ToBTOpenue,
bubanorexa D0P.
000011eHNEe U
I'eomerpus.
CUCTeMaTH3alHsI
. Mmuororpannuku. Tena
28 3HaHuil. OCHOBHBIC
BpaIlICHUS.
¢burypsl, hakTsl,
Crepeomerpusi.
TEOpEMBI Kypca
Harnsinueie ypoku
TUTAHAMETPUHN
[ToBTOpEHue, bu6mmoreka S0P.
29 0000111eH1E U I'eomeTpus.

CHUCTEMAaTHU3aLMS
3ganuil. OCHOBHBIE

MHuororpannuku. Tena
BpalllCHUS.




¢burypsl, hakTsl,
TEOpEeMBbI Kypca

Crepeomerpusi.
Harnsgueie ypokn

TUTAHUMETPUHI
IToBTOpEHuUE, bubnuoreka S0P.
o0o01ieHue u I'eomeTtpus.

30 CHUCTEMaTH3aLUsA MHuororpansuku. Tena
3HaHWH. 3amaun BpallleHHs.
IUTAHUMETPUH U Crepeomerpusl.
METO/Ibl UX PELICHUs Harnsansie ypoku
[ToBTOpEHuUe, bubnmnoreka S0P.
o0o01ieHue u I'eomeTtpus.

31 CHUCTEMaTHU3aI Mmuororpannuku. Tena
3HAHWUH. 3a1auu BpaIICHUSI.
IUTAHUMETPUU U Crepeomerpus.
METO/Ibl UX PELICHUs Harnsansie ypoku
[ToBTOpEeHUE,

bubnmnorexa D0P.
o0o01ieHue u

I'eomerpus.
cucTeMaTH3aIus

. MHororpansuku. Tena
32 3HaHUH. OCHOBHBIE

BpaIlCHHUS.
¢burypsl, hakTsl,

Crepeomerpus.
TEOpEeMBI Kypca

Harnsgueie ypoku
CTepEOMETPUHU

33 HToroBasi KOHTpOJIbHAS
pabora
[ToBTOpeHwue, bu6nuoreka S0P.

34 o0o01ienue u I'eomeTtpus.

cucreMaTru3anuia

Mmuororpannuku. Tena




3HaHUH

BpallleHUs.
Crepeomerpusi.
Harnsaneie ypoku

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

INPOI'PAMMBI

10 KVIACC

Kon nposepsiemoro

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CpeHero

pe3yjabTarta 0o01ero odopazoBaHus

7 I'eomerpus

7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, IPSMasi, INIOCKOCTb

7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJICTBUS U3 HUX NPU PELIEHUU FEOMETPUUECKHX 3a]a4

7.3 OneprpoBaTh NOHATUSMU: NAPAJUIETBHOCTD U NEPIEHAUKYJISIPHOCTD NPSAMBIX U IUIOCKOCTEH

7.4 KnaccuduuupoBaTh B3aMHOE pacroyiokeHHe NMPSIMbIX U MJIOCKOCTEeH B IPOCTPAHCTBE

75 OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YToJl, TPaHU ABYTPAHHOTO yria, peOpo IBYTPaHHOTrO yIiia, TMHEHHbIN
' yTOJI IBYT'PAHHOIO yTJila, FpajlyCHasi Mepa ABYIPaHHOIO yrIia

76 OnepupoBaTh MOHATUAMM: MHOTOTPAHHUK, BBINYKJBIH W HEBBINYKJIBIH MHOTOTPAaHHUK, 3JIEMEHTBI
' MHOT'OI'PaHHHKA, TPABUIIbHBII MHOTOTPAHHUK

77 Pacno3HaBaTh OCHOBHBIE BU/IbI MHOIOTPAHHUKOB (IMpamMujaa, MpU3Ma, MPSIMOYTOJIbHBINA MapajuleenuIes,
' Ky0)

738 KrnaccudunmpoBaTh MHOTOrpaHHHUKH, BBIOWpasi OCHOBAHUS ISl KiacCH(UKAIUK (BBIMYKIIBIE W HEBBITYKJIbIE
' MHOT'OI'PaHHUKH, IPABUIIbHbIE MHOTOTPAaHHUKH, NPSIMbIE U HAKJIOHHBIE TPU3MbI, TApaJUIECICIIUIIE Ib])

7.9 OnepupoBaTh NOHATHUSMU: CEKYILAsl IJIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB

7.10 OOBACHATH NPUHLIUTIBI TOCTPOSHHSI CEYEHUI MHOTOTPAHHUKOB, UCTIONB3YsI METOJ] CIIEIOB




7.11

CTpouth cedyeHHss MHOTOTPAHHHKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIC) IUIOCKHE UYEPTEKH U3
PHCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemats 3aa4u Ha HaXO0XKXACHHUEC TI'COMCTPHYCCKUX BCIHMYHH I10 o6pa3uaM WKW aJiropyurMam, IMPUMCHAA
N3BCCTHBIC AHAJIUTHUYCCKUC MCTOJbI IPU PCIICHUNU CTAHIAAPTHBIX MATCMATHUYCCKUX 3aJla4 Ha BBIYHUCJIICHUC
paCCTOﬂHI/Iﬁ MCXKAY JABYMdA TOYKaMH, OT TOYKH 1O HpHMOﬁ, OT TOYKH 10 TIINIOCKOCTH, MCKAY
CKpCIIUBAOIIUMHUCA IIPAMBIMU

7.13

Pemats 3ala4u Ha HAaXOXKACHHUC TI'COMCTPHUYCCKUX BCIIWYHH II0 06pa3uaM WK ajJropurmMam, IMpUMCEHAA
HN3BCCTHBLIC AHAJIMTHYCCKUC MCTOJblI INpU PCIICHUM CTAHAAPTHBIX MATCMATHMYCCKHUX 3aJa4 Ha BBIYMCJICHHC
YIJIIOB MCXKAY CKPCHIMBAKOIMUMHUCA TIPAMBIMH, MCKIY HpﬂMOfI U IUIOCKOCTBIO, MCXKAY IIIOCKOCTAMU,

JABYI'DaAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI UM TUIOHIAAM MOBEPXHOCTEM MHOIOIPAaHHUKOB (IpU3Ma, MUPaMHa) C INPUMEHEHUEM
(hopMys, BBIUKCIATH COOTHOIIEHUS MEXIy IUIOHIaJIMU  TOBEPXHOCTEH, 0O0bEMaMu  MOAOOHBIX

MHOT'OI'paHHUKOB

7.15

OHepI/IpOBaTI) MOHATUAMU: CUMMCETPHA B IIPOCTPAHCTBE, HCHTP, OCh U INIOCKOCTH CUMMETPUH, LUCHTP, OCh U

IUIOCKOCTh CUMMETPHUHU (PUTYpBI

7.16

W3BnekaTb, mpeoOpa3oBeIBaTh U HUHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX I'€OMETPHUUECKHX
(urypax, npeacTaBICHHYIO Ha YePTEKaxX U PUCYHKAX

7.17

[IpumensaTs reoMmeTprudeckue GaKThl [UTS PEIICHHs CTEPEOMETPUIECKHX 3aad, MPEANoarainXx HECKOJIbKO

1aroB PeLIeHUs], €CIIU YCIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOU (hopme

7.18

[IpuMensaTs mpocTeliine NpOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHMKALMOHHBIE CHUCTEMBI IIPH

PECIICHUU CTCPCOMETPUUCCKUX 3a/1a4d

7.19

HpI/IBOI[I/ITB MNpUMCPLI MATEMATUICCKUX 3aKOHOMepHOCTCﬁ B IIPpUPOAC U KU3HU, PACIIO3HABATH IPOABJIICHUC

3dKOHOB I'€COMCTPUHU B HCKYCCTBC

7.20

HpI/IMeHHTB INOJTYYCHHBIC 3HAHUA HA NPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTYAllUU U IIPUMCHATH U3YyUCHHBIC




MOHATHSI B TPOLIECCE IMOMCKA PEUIeHHs MaTeMaTU4ecKd CQPOpPMYIUPOBAHHOM MpPOOJIEMBbI, MOJECIUPOBATH
pealibHbIE CHUTyallud Ha $S3bIKE TIEOMETPHH, HCCIEN0BaTh IOCTPOCHHBIE MOJIEIH C HCHOJIb30BAHUEM
TEOMETPUYECCKUX TIOHATHI M TEOpeM, ammaparta anreOpbl, pemiaTh MPaKTUYECKUE 3a/Jayd, CBSI3aHHBIC C
HAXO0XJIEHUEM T€OMETPUUECKUX BEIMYUH

11 KVIACC

Kon nposepsiemoro

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl

pe3yJbTarTa cpeHero oouero oopa3oBaHus
6 I'eomeTpus
OnepupoBaTh MOHATHIMH: IWIMHAPUIECKAS TTOBEPXHOCTh, 00pa3yoye MUIHHIPUISCKONH MOBEPXHOCTH,
6.1 UWIMHIpP, KOHHUYECKas IOBEPXHOCTb, OOpa3ylolMe KOHUYECKOH IMOBEPXHOCTHU, KOHYC, chepuueckas
MIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpamieHus (HLWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOMYyUYEHHS TEJI BPAILCHHS
6.4 KitaccuguiupoBats B3anMHOE PACIIOIOKEeHHE C(HEephl U INTOCKOCTH
6.5 OnepupoBaTh MOHSATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA CETMEHTa, IIApOBOM CIIOH,
' OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI U IUIOMIAM MOBEPXHOCTEH TeN BpallleHHs, F€OMETPUYECKUX TeJl C MPUMEHEHHEM
' hopmyn
6.7 OnepupoBaTh MOHATHUSMU: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy M omucaHHbId OKOnO cdepsl, chepa,
' BITMCAHHAS! B MHOTOT'PAHHMK WJIH TEJIO BPAIICHUS
6.8 BbuncasiTh COOTHOIIEHUS! MEXTY IUIOIASIMU OBEPXHOCTEHN U 00bEMaMU MOAOOHBIX TEJ




6.9

N306paxaTh nzyuaeMblie GUTypbI OT pyKU U C TPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB

BbInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTBHIX 00BEMHBIX (Uryp: BHJ CBEPXY, COOKY,

6.10
CHHU3Y; CTPOUTH CCUCHUS TEJ BPAIICHHS
6.11 W3Bnekath, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIHIO O MPOCTPAHCTBEHHBIX F€OMETPHUYECKUX
' burypax, npeicTaBICHHYIO Ha YepTekKaxX U PUCYHKaX
6.12 [TpumensTs reomeTpuueckue (akThl ISl PEIICHHS CTEPEOMETPHYECKUX 3ajad, IpeIoaraionmx
' HECKOJIBKO IIaroB PEUICHUs, €CIIM yCIOBHUS MPUMEHEHUs 33/IaHbl B SIBHOH (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbIMONHATE EHCTBUSL CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha YHUCIIO,
' 00BSACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaaI0T
6.15 [TpumeHsTH PaBHUIIO MapajuIeNeNHIIeIa TIPH CII0KEHHN BEKTOPOB
OmnepupoBaTh MOHITHAMU: JAEKAPTOBBI KOOPAWHATHI B IMIPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOpA, PABEHCTBO
6.16 BEKTOPOB, KOOPIMHATHI BEKTOpA, YIroJI MEXIY BEKTOpaMH, CKaJspHOEC IPOU3BEACHHE BEKTOPOB,
KOJUTMHEAPHBIC ¥ KOMIUIAHAPHBIC BEKTOPBI
6.17 Haxomute cymMMy BEKTOPOB M TNPOHM3BEICHHE BEKTOpa HAa YHCIO, YroJd MEXAy BEKTOpPaMH, CKaJIpHOE
' MPOM3BEJICHUE, PACKIIAIBIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3a1aBaTh IIOCKOCTh YPaBHEHUEM B IEKAPTOBOM CUCTEME KOOPIAUHAT
6.19 PemaTs npocreiimie reoMeTpuiecKkue 3a1a4y Ha MPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOA
Pemath 3amaum Ha J0KA3aTEIbCTBO MATEMATHUECKMX OTHOIICHUH M HAaXOXICHUE TI'C€OMETPHUYCCKHX
6.20 BEJIMYUH 1O oOpa3laM WIM aNropuTMaM, NPUMEHSSl WU3BECTHBIE METOJbl TPU PEUICHWH CTaHIapTHBIX
MaTeMaTHYECKUX 33124
6.21 [TpumenHsTs TpoOCTEHIIME MPOTrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE CHUCTEMBI HpPHU
' pELICHNH CTEPEOMETPUUECKHX 3a1a4
6.22 [TpuBOIUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIC U )KU3HH, PACIIO3HABATH TP OSIBIICHHE

3aKOHOB I'€OMETPHUH B UCKYCCTBE




6.23

[IpumeHnsTh MONMy4YeHHbIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATh peajbHbIE CUTYalldd U TPUMEHATH
W3YyYEHHbIE TOHATHUS B IMpOLIECCE TOUCKA PELICHUs MaTeMaTH4ecku CGHOPMYIHPOBAHHOW MPOOIEMBI,
MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE T'E€OMETPUHU, MCCIEIOBAaTh IOCTPOCHHBIE MOJACIU C
HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHIATHI U TeOpeM, amnmapara anreOpbl, peliaTh NpakTHYecKue 3a1a4H,
CBSI3aHHBIE C HAXOXKJCHHEM M€OMETPUYECKUX BEJTUUYUH




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT cOaepKAHUSA

7

['eomerpus

7.1

OcHOBHbIE TOHATHUA CTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00 aKcMOMaTHYECKOM
MIOCTPOCHUHU CTEPEOMETPUHN: AKCHOMbBI CTEPEOMETPUU U CIIEJCTBUSI U3 HUX

7.2

B3auMHoe pacnosiokeHre MNPSMBIX B MPOCTPAHCTBE: MEPECEKAIONIUECs, MapajljiebHbIE M CKPEIIMBAIONIUECS TMPSMBbIE.
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajljIeIbHbIE MPSMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTh TPEX
NPSMBIX, NapAJJIEIbHOCTh NPSIMOM M IJIOCKOCTH. YTIIbl C COHANpaBICHHBIMH CTOPOHAMH, YIrOJd MEXAy MpSMbIMU B
npocTpaHcTBe. [lapannenbHOCTh TUIOCKOCTEW: Mapajule/ibHbIE IIJIOCKOCTH, CBOMCTBA NApaJUICNIbHBIX IUIOCKOCTEH.
[Ipocreiimue mpocTpaHCTBEHHBIE (UTYPHI HAa TUIOCKOCTH: TETPadp, KyO, mMapajuieeuIie]], TOCTPOSHUE CCUCHUH

7.3

[lepneHaMKyaSpHOCTh MPSIMONW M IJIOCKOCTH: MHEPIEHAMKYJSIPHBIE MPSMbIE B IPOCTPAHCTBE, NPSIMbIEC MapajUleIbHbIE U
NEPNEHANKYISIPHBIE K IUIOCKOCTH, MNPU3HAK MEPHEHANKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
NEPHEHANKYJSIPHOW IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: YIOJI MEXAY MNPAMOM M IUIOCKOCTBIO, ABYTPAHHBIA yTrOJ,
JMHEWHBIN yroja AByrpaHHoro yria. [lepneHauKyisp U HakJIOHHBIE: PACCTOSHHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT
OpssMOM 0 IUIOCKOCTH, HPOEKIUs (QUrypbl Ha IUIOCKOCTh. llepneHauKynspHOCTh IJIOCKOCTEH: IMPH3HAK
NEPNEHANKYISIPHOCTH JIBYX IUTOCKOCTEN. Teopema 0 TpEX NepIeHIUKYIISIpax

7.4

IlonsTue MHOTOTpaHHHKa, OCHOBHBIC 3JIECMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC W HEBBIITYKJIBIC MHOTI'OIPAaHHUKH, pa3BépTKa
MHOI'OrpaHHUKaA. HpmMa: N-yrojibHas Ipu3Ma, 'paHU U OCHOBAHHWSA INPU3MBI, IpsiMasd WU HAKIOHHAs IIPU3MBI, OokxoBas u
INOJIHasA MOBCPXHOCTb IIPU3MBI. Hapanﬂenennnez[, HpHMOYFOJIBHHﬁ Hnapauiejenunea u €ro CBOICTBA. HI/IpaMI/I)IaI n-
yrojibHass nvupamMuia, I'paHud W OCHOBAHUC ITUPaMU]BI, OoKOBasg U IIOJHAS MMOBCPXHOCTb MNHUPAMUIbI, IPABUJIbHAA U




yceu€HHasi TNUpaMHIa. OJIEeMEHTbl Npu3Mbl W TUpamuibl. [IpaBuiibHBIE MHOTOTPAaHHUKH: TOHSITHE MPABUIHLHOTO
MHOTOTpaHHHUKa, MpaBUJbHAs NpU3Ma M MpaBWIbHAs MUPAMHJIA, MpPaBUJIbHAS TPEyroyibHas MUpamMuaa W MpPaBUIbHBINA
TeTpadip, kyO. [IpeacraBnenue o mpaBUiIbHBIX MHOTOTPAaHHHUKAX: OKTadIp, T0AeKadip U ukocadapyrue CedeHus MPU3MbI 1

MUPAMHU/IBI
75 CuMmmerpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSAMOM, IUIOCKOCTH. OJIEMEHTbl CHUMMETPUU B
' nupamMuaax, napauienenunenax, IpaBUiIbHbIX MHOTOTpaHHUKAX
Boruncnenue 37€MEHTOB MHOTOIPAHHUKOB: p&Opa, auaroHanu, yriael. [lmomans OOKOBOWM MOBEPXHOCTH M TOJTHOM
76 MOBEPXHOCTU MPSMON MNPU3MBI, IUIOIIAJb OCHOBAaHWM, TeopemMa O OOKOBOM MOBEPXHOCTH NpsAMON mpusMbl. [lnomans
' OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHOMN MUpaMHJIBI, TEOPEMa O TUIOMIAX yceu€HHOU mupaMusl. [lonstue 06
00béMe. OOBEM MUPaMHUIBI, PU3MBI
1.7 [Tomo6HnbIie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIONIAIIMH MIOBEPXHOCTEH, 00bEMaMU TTOTI00HBIX TEJ
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomeTpust
6.1 [unmuuaapudeckas MOBEPXHOCTh, 00pa3yonye MIINHAPHYECKON TTOBEPXHOCTH, OCh HWIMHIPUIECKON MOBEPXHOCTH.
' [unuuap: ocHoBaHUS U OOKOBAasi MOBEPXHOCTh, 00pa3yromasi U OCh, IUIOIIAAb OOKOBOH U MOTHOM MOBEPXHOCTH
Konnyeckasi moBepXHOCTb, 00Opa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKON MOBEPXHOCTH.
6.2 Konyc: ocHoBaHue u BepIrHa, 00pa3yromias U OCh, IUIONIalb OOKOBOW M MOJHOM MOBEPXHOCTHU. Y CEUEHHBIH KOHYC:
o0Opa3yolre U BbICOTa, OCHOBaHMsI 1 OOKOBAasi TOBEPXHOCTh
6.3 Cdepa w map: ueHrp, paamyc, OUaMeTp, IUIOMIAb MOBEpPXHOCTH cdepsl. B3ammuHoe pacnonoxeHue cdepsl u
TUIOCKOCTH, KacaTesbHas INIOCKOCTh K cepe, ruiomazapb chepsl
6.4 N306paxeHue Ten BpallleHus Ha MI0CKOoCTU. Pa3BépTka HMIMHIpA U KOHYCca




KomOuHamu Ten BpamieHHss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAaHHBIN OKoJIO cdepsl, cdepa, BIUCAHHAS B

6:5 MHOTOT'PaHHUK, WIH TEJIO BPAICHUS
[Tonsitue 06 o0bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tes. Teopema 00 00bEME MPAMOYTOJILHOTO Mapasuiesenunena u
6.6 cienctBus u3 He€. OO6bEM mMHApa, KoHyca. O0BEM 11apa u miomaib chepsl
6.7 [Tono6HbIe Tenma B mpocTpancTBe. COOTHOMICHUST MEX/TY TUIOIIAIIMU TTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEJ
6.8 Cedenuss mwinuHApa (MapayyieIbHO W TEPHEHIAUKYISIPHO OCH), CEUeHHs KOHyca (MapauieIbHOe OCHOBAHHUIO M
' MIPOXOJIslee Yepe3 BEPIINHY), CeUeHUs 1apa
BekTop Ha mimockoct u B mpocTpaHcTBe. CloK€HHE M BBIYUTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
6.9 Pasnoxenue BekTopa mo TpéM HEKOMIUTaHApHBIM BekTopam. [IpaBuio mapansenenunena. Pemenue 3amad, CBS3aHHbBIX
C IPUMEHEHHUEM TPaBUI ACUCTBUI C BEKTOpAMHU
[IpsmoyronpHas cuctema KoopauHaT B mpoctpaHcTBe. KoopauHarsl Bekropa. [Ipocredimue 3amaun B KOOpAUHATAaX.
6.10 VYron mexny Bektopamu. CkaasipHOE MPOU3BEACHHE BEKTOPOB. BhIUKCIeHHE YIIIOB MEXIY MPSIMBIMH U IJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METOJI PU PEILICHUH T'€OMETPUUECKHX 3a]a4




IHPOBEPSAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI CPEJHEI'O OBIIIET O OGPA3OBAHUA

Koa nposepsiemoro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJibTAaTaAM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM
NMPOrpamMMbl CpeHero oouero odopa3oBaHus

Brnanenne wmeromaMm J10Ka3aTenbCTB, ANTOPUTMAMM pEIIEHMs 3a7ad; yMeHHe (OpMysIupoBaTh H
ONEpUPOBATh IOHATUAMU: ONPEICIICHUE, aKCHUOMa, TEeOopeMa, CIEJICTBUE, CBOWMCTBO, IpPHU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; MPUMEHATh UX; yMEeHHUE (HOpMYJIHpoOBaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOJUTH NPUMEpPbl U KOHTPIPUMEPHI, MCIIOJIB30BATH METOJ
MaTeMaTU4eCKOW MHAYKIMH; IPOBOJUTH 10KA3aTEIbHBIE PACCYXKIECHUS NPU PEILIEHUU 3a]ad, OLIEHUBATh
JIOTUYECKYH0  IPAaBWIBHOCTb  pPacCyXICHWM; YMEHHUE OIEpUPOBATH  IOHATHUSAMHU:  MHOMKECTBO,
MOJIMHOKECTBO, OIEpali HaJ MHOXXECTBAMHU; YMEHHME HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIM
anmapart Jyisl OMCaHusl pealbHbIX MIPOLIECCOB U SBJICHUH U MPU PEIICHUHU 3ajja4, B TOM YMCIIE U3 APYTUX
yueOHBIX MPEIMETOB; YMEHHUE ONEpUpPOBATH MOHATUAMU: rpad, CBA3HBIN rpad, nepeBo, Luki, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh U OMMCHIBATh I'padbl pa3IMuHbIMU CIOCOOaMU; UCHOIb30BaTh Ipadsl npu

pelieHun 3a1a4

YMeHue onepupoBaTh HNOHATUSAMU: HATYypalIbHOE UYUCIIO, LEN0E YUCIIO, CTENEHb C IIEJIBIM [OKA3aTeNeM,
KOpPEHb HATypaJbHOM CTENEHH, CTENEHb C PALlMOHAIBHBIM I10Ka3aTelieM, CTENEHb C JEHCTBUTEIbHBIM
roKasaresem, JiorapudM 4ucia, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YHCIA, OCTATOK MO MOJYJIIO,
palMOHAIbHOE YHUCIO, HWPPALMOHAIBHOE YMCIO, MHOXXECTBA HATypaJbHBIX, LENbIX, PALUOHAJIbHBIX,
JeUCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BATh MPU3HAKU JETMMOCTH, HAUMEHBIINN OOLINI AeTUTENb 1
HauMeHblee ollee KpaTHoe, aaroputM EBKiInaa mpu pelmeHuH 3aady; 3HAKOMCTBO C Pa3MYHBIMU
MO3ULIMOHHBIMHM CUCTEMaMHU CUHCIICHUS; YMEHHUE BBITIOJIHATH BBIYHMCIICHUE 3HAYCHUN W TPeoOpa3oBaHUs
BBIPQXKEHUI CO CTENEeHAMH W Jiorapudmamu, mnpeoOpa3oBaHHs IPOOHO-PAMOHATBHBIX BBIPAXKCHUH;
YMEHHUE ONEepUPOBATH MOHATUSIMU: MOCIIEIOBATEILHOCTD, apu(MeTHIECKasi POrpeccusi, reoMeTpruuecKas




mporpeccusi,  OeCKOHEYHO  yObIBaromiass reoMeTpuueckass  Iporpeccus; yMEHHE  3aJaBaTh
MOCIIEZIOBATEILHOCTH, B TOM 4YHCIIE€ C TOMOIIBIO PEKYPPEHTHBIX (OpMYJ; yMEHHE OINEepHUpOBaTh
MOHATUSMHU: KOMIUIEKCHOE YHCJO, CONPSDKEHHBIE KOMIUIEKCHBIE UHMCJa, MOAYJIb U apryMeHT
KOMILJIEKCHOTO 4Hucia, GopMma 3amich KOMIUIEKCHBIX 4Yucen (FeoMeTpUYecKasi, TPUTOHOMETpUYECKasl U
anreOpanyeckasi); yMeTb IPOU3BOJIUTH apupMeTHdYecKue JeHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOJUTH MPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh NMOHATUAMM: MaTpuua 2x2 u

3%3, onpeaenuTeab MaTPUILIbl, FEOMETPUUECKUI CMBICI ONPEICITUTEIIS

YMeHue ONCpUPOBATL MOHATHAMHU: PALUOHAJIBHBIC, HPPALUOHAJIBHBIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(bMI/I'-IGCKI/IC, TPUTOHOMETPHUICCKUC YPABHCHHUA U HCPABCHCTBA, NX CUCTEMbI; YMCHHEC OIICPHUPOBATH
IOHATUAMU:. TOXKICCTBO, TOXIACCTBECHHOC HpCO6p330BaHI/Ie, YpaBHCHHUEC, HCPABCHCTBO, CHUCTEMA
ypaBHeHI/II‘/’I U HCPABCHCTB, PABHOCWIIBHOCTH ypaBHeHI/IP’I, HCPAaBCHCTB W CUCTEM,; YMCHUC pPCUIATb
YPaBHCHUA, HCPABCHCTBA U CUCTEMBI C ITOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTh YpaBHCHHA, HCPABCHCTBA
U CHCTCMBbI C IapaMCTpOM; IMPHUMCHATH YPAaBHCHUA, HCPABCHCTBA, HX CHCTCMbI [JId PCHICHUA

MATCMATHYCCKUX 3a1av U 3a/1a4 U3 PA3JIMIHBIX obOmacren HAaYKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh TOHATHAMH: (QYHKIMA, YETHOCTh (DYHKIUH, TNEPUOAMYHOCTh (PYHKIUH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTpEeMyM (DyHKIMH, HauOoJIblIee U HaUMEHbIIee
3Ha4YeHUs (YHKIMK Ha MPOMEXYTKe, HelpepbiBHAS (DYHKIHS, aCUMIITOTHI rpaduka QyHKIUH, NIEpBas U
BTOpasi MPOU3BOIHAS (PYHKIIMH, TEOMETPUUYECKUI 1 (PU3MYECKHI CMBICT MPOU3BOAHOM, epBOOOpa3Hasi,
OINpeNIesIEHHBI MHTErpajl; YMEHHE HAXOAWThb ACUMITOTHl TIpapuka (QyHKIMH; YMEHHE BBIYHUCIATH
MIPOU3BOJIHBIE CYMMBI, TPOU3BEACHHS, YACTHOTO M KOMIO3UIUHM (YHKIHMHA, HAXOAWUTh ypaBHEHHE
KacaTelIbHOM K rpaduKy (yHKLIMU; YMEHHUE HAXOIUTh MPOHM3BOTHBIC AJIEMEHTAPHBIX (YHKIWH; yMEHHUE
UCIOJb30BaTh IMPOM3BOJHYIO JJsl MCCIENOBaHUS (YHKLUMH, HAaXOAWTh HAaMOOJIbIIME M HaMMEHbIINE
3Ha4YeHUs (PYyHKIUH; CTPOUTh I'pa)MKM MHOTOUYWIEHOB C HCIIOJIb30BAaHUEM allapara MaTeMaTH4eCKOro
aHau3a; MPUMEHATH MPOU3BOIHYIO JUII HAXO0XKICHHUS HAWIYUIIEero PEIIeHHs B MPUKIIAIHBIX, B TOM YHCIIe
COLMAJIbHO-9KOHOMHUYECKHUX M (PU3NYECKUX 3a]adyax; HaXOAUTh IUIOIAAN U 00BbEMBI (UTy C MOMOIIBIO
MHTErpaja; NpUBOJUThH NPUMEPbl MATEMATHYECKOTO MOJEIMPOBAHMS C MOMOIIBI0 AU depeHInaIbHbIX




ypaBHEHUM

YMeHue omnepupoBaTh MOHATHIMH: rpaduk (yHKUUU, oOpaTHas (QYHKIMS, KOMMO3UIUSA (DYyHKIIHIA
nuHeWHas (QyHKOWS, KBaApaTWdHas (GYHKIWS, paludoOHANbHAs (QYHKIUS, CTENeHHas (QYyHKIUS,
TPUTOHOMETpUYeCKHe (QYHKIUH, OOpaTHbIE TPUTOHOMETpUYECKUE (YyHKIMU, TOKa3aTelbHAs W
norapupmuueckas (QyHKIMHU; YMEHHE CTPOUTh TpadUKU U3YYCHHBIX (YHKIMA, BBIIOIHATH
npeobOpazoBanust rpadukoB (YHKIMHA, HWCIONb30BaTh TpaduKd i1  U3YYCHHS TIPOIECCOB U
3aBHCHMOCTEH, TpU PENICHWH 3aJlad W3 JPYTUX YYeOHBIX NPEIMETOB M 33Ja4 M3 pPEaTbHOU KH3HH,
BBIpaXKaTh (POpMyJIaMU 3aBHCUMOCTH MEXIy BETMYMHAMMU; HCIIOIh30BaTh CBOMCTBA U Tpaduku HyHKIUH
JUIS pEIlEHUs YpaBHEHWI, HEpPaBEHCTB W 3ajady C I[apamMeTpaMH; H300paxkaTb Ha KOOPJMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLEHTHI, JOJM M YacTH, Ha
JBIDKEHHE, paboTy, CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 33Ja4d W3 00JacTH yNpaBJICHUS JTUYHBIMHU H
CeMENHBIMU (PUHAHCAMM ); COCTABIISITH BBIPAXKECHUSI, YPABHEHHsI, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO
3aJjau, MCCJIEIOBAaTh IOJYyYeHHOE PEIICHHE W OLEHUBATh MPaBIAONOJOOHOCTb PpEe3yJbTaToB; yMEHHUE
MOJIEIMPOBATh PEAbHBIE CUTyallUM Ha $3bIKE MAaTEMaTUKH; COCTaBIIATh BBIPAKEHUS, YPaBHEHH,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4H, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIOJIb30BAHUEM
ammapara anredpbl, HHTEPIPETUPOBATH MOMyUYEHHBIN pe3yIbTar

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeauaHa, HauOoJbIlIee U HauMEHbIIee
3HA4YeHMsI, pa3Max, TUCIEpPCHUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE W3BIICKATh,
MHTEPIPETUPOBATh, UHGPOpPMAIUIO, TPEACTABICHHYI0 B Tabnauiax, Ha [auarpamMmax, Trpadukax,
OTPaXKAIOIIyI0 CBOMCTBAa PEAJbHBIX MPOIIECCOB W SIBJICHUN; MPEACTABISITh MHPOPMAIMIO C TOMOIIBIO
Ta0JIUIl M TUarpamMm; UCCIeI0BaTh CTATUCTUYECKHUE JAHHBIE, B TOM YUCIE C MPUMEHEHUEM TpaduiecKux
METO/IOB M JJIEKTPOHHBIX CPEACTB; I'pauecKu HUCCIIe0BaTh COBMECTHBIC HAOMIOJICHHS C TOMOIIBIO
JuarpaMM pacCEUBAHUS U JJUHEUHOW perpeccuu

YMeHue onepupoBaTh NOHATHSIMHU: CIy4YalHBIA OMNBIT M CiydailHOE COOBITHE, BEPOSITHOCTh CIy4YaiHOro




COOBITHS; YMCHHE BBIUUCIATH BEPOATHOCTH C HCIIOJIIB30BAaHMEM TpaduuecKuX METOJOB; NPHMEHSTh
(OpMYIIBI CIIOKEHUS M YMHOKEHHS BEPOSTHOCTEH, POPMYITy MOJTHOI BeposiTHOCTH, (hopmyiry bepHym,
KOMOHMHATOpHBIE (haKThl U (OPMYIIbI; OLIEHUBATH BEPOSTHOCTH pealIbHBIX COOBITHI; YMEHHE ONIepUPOBATh
NOHSATHAMHU: CIy4aiiHas BEJIMYHMHA, paclpelesieHne BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKHIaHUE,
IMCIEPCHs U CTAaHAAPTHOE OTKJIOHEHHE CITyYailHOM BEIMYHMHBI, (PYHKIMU pacmpenesieHus U IUIOTHOCTH
PaBHOMEPHOT'0, IOKA3aTEIbHOTO U HOPMAJbHOI'O paclpelelieHuil; yMEHUEe MCHONb30BaTh CBOMCTBA
M3YYCHHBIX paCIpeleNICHUH I PelIeHHs 3a/a4; 3HAKOMCTBO C TOHATHSIMH: 3aKOH OOJIBIIMX YHUCEN,
METO/IbI BEIOOPOYHBIX MCCIIEOBAaHNUHN; YMEHNE IPUBOANTH IPUMEPHI MPOSBICHUS 3aKOHA OOIBIINX YHCET
B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHUE ONEPUPOBATH MOHATHAMU: COYETAHUE, IEPECTaHOBKaA,
YHCIIO COYETAHUM, YHCIIO IEPECTaHOBOK; OMHOM HbI0TOHA; yMeHUe MPUMEHSITh KOMOMHATOPHBIE (DaKTHI U
pacCyKIeHHs JUIS pEHIeHUs 3a7ad; OLEHWBATh BEPOSTHOCTH pEabHBIX COOBITHH; COCTAaBISATH
BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJyUEHHBIN pe3yIbTar

YMeHue onepupoBaTh MOHATUSMU: TOYKA, MPsAMasi, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEIUUMHA
yriaa, IUIOCKUH Yroj, JBYTpaHHBIM yrojl, TpPEXTPaHHBIA yroj, CKPEIIMBAIOIIMECS HpSMBIE,
NapajuieIbHOCTh U MEPIEHAUKYJISIPHOCTh MPSIMBIX U IUIOCKOCTEH, YroJl MEXIy MPSMBIMH, YTOJ MEXIy
MPSIMOM U TIOCKOCTHIO, YIOJ MEXKIY IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PacCTOsTHUE
MEXAy HPSIMBIMM, PAacCTOSHHE MEKIY IUIOCKOCTSMM;, YMEHHE HCIIOJIb30BaTh IPU PELICHUM 3a1ad
u3yueHHble (aKThl M TEOPEMbl IUIAHUMETPHM; YMEHHE OLICHHBATh pa3Mepbl OObEKTOB OKPY KAIOLIETO
MHpa; CTPOUTh MaTeMaTUYeCKUe MOJEIU C MOMOLIbI0 I€OMETPUUECKMX MOHATHM M BEIWYMH, pellaTh

CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3a]1a4r
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YMeHue omnepupoBaTh MOHATHSAMHU: IUIOMAAb (QUTYpBI, 00bEM (DHUTypBl, MHOTOTPAHHUK, MPABUILHBINA
MHOTOTpaHHUK, CEUYEHHWE MHOTOTpaHHUKa, KyO, Mapaienenunes, Opu3Ma, NOuUpaMmuaa, Qurypa u
MOBEPXHOCTh BpAIllEHUs, IWIMHIAP, KOHYyC, map, cdepa, miomans cdepbl, IUIONIA[b MOBEPXHOCTU
MUpaMUIbl, TIPU3MBL, KOHYCa, IMIMHAPA, 00BEM Ky0a, MPSMOYTOJILHOTO Mapajuieienuneia, THpaMuIbl,
NpU3MBI, I[WIMHIpa, KOHycCa, IIapa, pa3BEPTKA IOBEPXHOCTH, CEUEHUs KOHyca U LWIMHJIPA,
napajuiesibHbIe OCH WJIM OCHOBAHMIO, CEYEHHE 1Iapa, MII0CKOCTh, Kacarouiasics chepsl, IMINHAPA, KOHYCa;




YMEHHUE CTPOUTh CEUYEHHE MHOTOIpaHHUKA, H300pakaTb MHOTOTPaHHHUKH, (DUTYpPHl U TOBEPXHOCTU
BpALLEHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATH CBOMCTBA
reOMETPUUECKHUX (PUTYyp, CAMOCTOSATENHHO (OPMYIHPOBATEH ONpPEACIICHHS U3y4aeMbIX (UTYp, BBIIBUTATH
TUIOTE3bl O CBOMCTBaX M MpH3HAKaX TeoMeTpUyeckux (uryp, oOOCHOBBIBATh WM ONPOBEPrarh UX;
YMEHHUE TMPOBOJIUTH KiIacCHU(PUKAIUIO (UTYp MO Pa3IMYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOJIUMBIE

AONOJIHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSAMHU: JIBUKEHUE B MPOCTPAHCTBE, MAPAJLIECIbHBIN MEPEHOC, CHUMMETPUS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, MpeoOpazoBaHME M0A00Us, MOAOOHBIE (QUIYpBI; YMEHHUE
pacro3HaBaTh paBHbIE W MMOMO0HBIE (UTYPBI, B TOM YHCIIE B TIPUPOJE, HCKYCCTBE, APXHTEKTYpE;
HCIIOJIB30BAaTh TCOMETPHUICCKHUE OTHOLICHUSA MPU PCIICHHUU 3a7a4; HAXOAUTH T'COMCTPUUCCKHUEC BCIIMYNHBI
(uMHa, yroi, miouaab, 00bEM) MpPU pelIeHUH 3a/a4 U3 JAPYTHX Y4eOHBIX MPEeIMETOB M U3 peajbHOM
KU3HU; YMEHHUE BBIYHCIATH TCOMETPHUYCCKHE BEIMYUHBI (JUTMHA, YTOJ, IUIONIaab, O0BEM, IUIOIIAH
MMOBEPXHOCTH), HWCIIONB3Ysl H3ydeHHbIE (OPMYJIBI U METOJbI, B TOM YHCIIC: IUIOMAJb TOBEPXHOCTH
NUpaMHUIbl, TPU3MBL, KOHyCa, I[IWIMHApa, IUlom@nab cdepbl; 00bEM Kyba, MNpPSIMOYTOJILHOIO
napaJuiCJiCnnuIicja, mMmpaMuabl, IPU3MbI, HUJIMH/pPA, KOHYCA, HIapa; YMCHUC HAXOAUTb OTHOIICHUC 00BLEMOB
10JTOOHBIX UTYp

12

YMeHne onepupoBaTh MOHATUSAMU: MPSMOYTOJbHAS CHCTEMa KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOPJMHATBl BEKTOpAa, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpAa HA YHCIO, PA3JI0KEHHE BEKTOpa IO
0aszucy, CKalspHOE TPOW3BEACHHE, BEKTOPHOE NPOM3BEACHHE, YTOJl MEXAy BEKTOPAMH; yMEHHE
WCTIOJIb30BATh BEKTOPHBIA U KOOPAMHATHBIM METOJI 71l PELICHUSI TEOMETPHUECKUX 3a]1a4 U 3ajay APYTUX
yueOHBIX PEIMETOB

13

YMeHue BbIOMpaTh MOAXOMALIMA METOJ Ul pEeIIeHUs 3a7ayd; MOHMMaHUE 3HAYMMOCTU MAaTEeMaTHKH B
M3yYEHUM TPUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHHME DPACIO3HAaBAaTh MNPOSBICHUE
3aKOHOB MAaTEMaTWKd B HCKYCCTBE, YMCHHME IPHUBOJUTH IPUMEPBI MAaTEMAaTHYECKUX OTKPBITHA
POCCUICKON ¥ MUPOBOM MaTEMaTUYECKON HAYKHU




HNEPEYEHDB 2JIEMEHTOB COAEPXKXAHUS, IPOBEPAEMbBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUSA
1 Yucna v BEIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky 1enMMOCTH LEIIbIX YUCEN
1.2 Pammmonansabie yncia. OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MMPOIICHTHI, 0ECKOHEYHBIC MIEPUOANIECKUE APOOH
1.3 Apudmerndecknii KOpeHb HATYpAILHOW CTeTeHH. [leficTBUS C apuPMETHISCKUMHU KOPHSIMH HAaTYPaJTbHOU CTETICHH
1.4 Crenenb ¢ 1EabIM MokazaTeneM. CTENeHb C palMOHaIbHbIM Moka3aresieM. CBONCTBa CTEIICHU
1.5 CuHyc, KOCHHYC U TAHT'€HC YHCJIOBOTO apryMEHTa. APKCHUHYC, apKKOCHHYC, apKTAHT'€HC YHCJIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. [lecaTuunbie U HaTypaJibHbIE Jorapu(Mbl
17 JeiicTBuTenbHble yucna. ApudMeTHdeckue Onepanu ¢ JIEHCTBUTENbHBIMH 4ucIaMU. [IpuOnukE€HHBIE BBIYMCICHUS,
' NpaBUIa OKPYIJICHHs, IPUKHMJKA U OIICHKA Pe3ysIbTaTa BhIYUCICHUN
1.8 [TpeoOpa3oBanue BEIpaKEHUI
1.9 KommekcHble uncia
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [{emnbie 1 1poOHO-paIOHATbHBIC YPABHEHUS
2.2 HppanroHaabHbIE ypaBHEHUS
2.3 TpuroHoMmerpuyecke ypaBHEHHs
2.4 [ToxazaTenbHbIE U JOTapUPMHUECKUE YPABHEHHS
2.5 Llenbie ¥ ApoOHO-paLIMOHATIbHBIE HEPABEHCTBA
2.6 WppaliroHaibHbIE HEpAaBEHCTBA

2.7 [TokazaTtenpHble U JOorapupMUUEcKrie HepaBEHCTBA




2.8

TpuroHoMerpuyeckre HEPaBEHCTBA

2.9 Cucrtembl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB

2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuua cucteMbl JMHENHBIX ypaBHEHUN. OnpeenuTenb MaTpullbl
3 OyHKIMH U rpaduxu

31 Oynkuus, cnocoOs! 3ananust pyHkimu. ['paduk Qynkiun. Bzanmuao oOparHeie pyHkumu. YETHRIC U HEUETHBIC (PYHKIIUU.
' [Tepuomuueckue GyHKIUH

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHMd QynHkuumu. Hynu ¢yHkumu. [IpomMexyTKH 3HaKONOCTOSIHCTBA.
3.2 [TpomekyTKHM MOHOTOHHOCTH (YHKIHMH. MakCMMyMbl U MUHHMYMBbI (yHKIMH. HanOonbliee W HaMMEHbIEEe 3HAYCHUE
(GYHKIMU Ha IPOMEXKYTKE

33 CrenenHass pyHKUIMSI ¢ HATYpaJbHBIM U IENbIM moKasateneM. E€ cBoiictBa u rpaguk. CBoicTBa M rpauk KOpHSA N-0i
' CTETEeHN

3.4 Tpuronomerpuyeckue QyHKIMU, UX CBOUCTBA U IpaduKu

3.5 [ToxazaTenbHast 1 jorapudmMuyeckas QyHKIMH, UX CBOWCTBA U IpauKu

3.6 Touku paspsiBa. AcuMnToThl rpadgukoB GyHkimiA. CBoMcTBa PYHKIMHN, HEMPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs [TOCIIEI0BATEIbHOCTEN

3.8 Apudmerndeckas u reoMmerpuyeckas nporpeccun. opmysa CI0KHBIX TPOLIEHTOB
4 Hauana MmaTemarndeckoro aHanusa

4.1 [TponsBoanas ¢pyskumu. [Ipon3BoHbBIE YI€MEHTAPHBIX (PYHKITHIA

4.9 [IpumeHeHre MPOU3BOIHOM K MCCIe0BaHUIO (DYHKIMNA HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxaeHne HaubosbIero u
' HAMMEHBIIEro 3HaYeHNs (QYHKIMU HA OTPE3Ke

4.3 [TepBooOpa3nas. Murerpain

MHuoxecTBa 1 10THMKa




5.1

MHOecTBO, oniepaluy HaJl MHOKeCTBaMU. J{lnarpammel Diiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucaTenbHasi CTAaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIOCKOCTU
7.2 [IpsiMBbIE U IJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 NOBEPXHOCTHU BpallCHUS
7.5 Koopaunatsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
* Maremaruka: ['eomerpust, 10-11 xmaccel/: 6a30BbIii U yriy0iaeHHbii ypoBau, AtanacsiH JI.C., byry3os B.®.,

Kanomues C.b. u apyrue, Mocksa, «IIpocsemenuey, 2025

METOANYECKHUE MATEPHUAJIBI I YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
bubmuotexka DOP. I'eomerpus. 10 - 11 knaccel. MHororpannuku. Tena Bpamenus. Ctepeomerpus. HarnsaHeie ypoku
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