MYHUIIUMAIBHOE OI0KETHOE 00111e00pa30BaTEIbLHOE YUPEKICHUE
«Cpennss mkosa Ne23 ¢ yriryOJeHHbIM U3YyYEHUEM HHOCTPAHHBIX SI3bIKOB

PaccmoTpeno Ha CornacoBaHo Ha YT1Bepxaaro
3aCelaHUH METOUYECKOTO 3acelaHnn N.o. nupexropa
00BETMHEHUS €CTECTBCHHO- [eAaroruaecKoro E.H. Maupko
MaTeMaTUYEeCKOro IMKIa coBeTa, IpoTokosa Nel [Tpuka3 Ne563/01-22 ot «31» 08
npoTokos Nel oT «31» 08. 2023r. 2023r.

ot 31.08.2023r.
PykoBonurens MO
[Tapaxuna O.B..

PABOYASA ITPOTPAMMA
yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»
u1st oOyyvaromuxcs 10-11 kiaccos

MoAncato uMposoi nognvcbio: Maubko Eneta

HukonaesHa

a L" b KO DN: c=RU, st=XanTei-Marcuiick i oKpyr -
1orpa, I=r X, rens
10 yue6Hoit paGote, 0=MYHULIAMATIbHOE BIOJKETHOE
OBLUEOBPA3OBATENbHOE YUPEX/EHVE "CPEAHAR

En e H a LKONA Ne23 C YIYBEHHbIM U3YYEHWEM
VHOCTPAHHbIX A3bIKOB",

1.2.643.100.3=120B3035383634373230363931,
1.2.643.3.131.1.1=120C383630333033373037303932,
email=school23nv@mail.ru, givenName=Enena

MKONMAEBHA smnmamsevncoe
ara: 2023.10.25 12:38:30 +05'00"

Hu:xneBaprosck 2023


ICT Spec
Копия верна


HOACHUTEJBHAA 3AIIMCKA

PabGouass mporpamma ydeOHOro kypca «l'eoMerpusi» 0a30BOro ypOBHS s
obyuaromuxcst 10 —11 wimaccoB paspaboraHa Ha ocHoBe DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa CPeHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUW, MPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0O0pa30BaHUIO, M TPAAUIMI POCCUHCKOro 0Opa3oBaHMUS.
Peanuzanmst mporpaMMbl 006ecTieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSMH,
COCTaBJISIFOIIIMMU OCHOBY JUISI CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUS,
L[ETIOCTHOCTh OONIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBLHOTO Pa3BUTHS
JTUYHOCTH 00YJarOITUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTs y4eOHOro Kypca T€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHA MPAKTHYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX MU
OPEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS I€OMETPUM B HAIIPaBICHUU JIMYHOCTHOIO
pa3Butus oOyuaromuxcs, (OpMUPOBaHHA (YHKIMOHAIBHOM MaTeMaTHYECKON
IPaMOTHOCTH, U3YY€HHUS JAPYTUX yU4eOHBIX JUCHMILINH. Pa3Butue y oOyuaromuxcs
NPABUWIBHBIX IPEACTABICHUA O CYIIHOCTH W IMPOUCXOXKIACHHH T'€OMETPUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEAJIbHOIO W HJICAJBHOT0, XapakTepe OTpPaKEeHUs
MaTeMaTUYeCKOM HAYKOM SBIEHHM M TPOLECCOB pPEAIBHOTO MHpPA, MECTE
reOMETPUHU B CUCTEME HAYK M POJIM MATEMATUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOILIECTBE.

['eomeTpust siBisieTcs OJHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh M3YUYEHMS Kak
JUCLUIUIMH €CTECTBEHHO-HAy4YHON HAIIPaBIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlornyeckoe MbIIUIeHHE, (POpMUpPYEMOE MNpU HM3YyYEHUH OOYHAOIIMMUCS
HNOHATUMHBIX OCHOB F'€OMETPUM M IOCTPOCHUM LIENIOYKH JIOTHYECKUX YTBEPKICHUM
B XOJE pELICHUs I'EOMETPUYECKUX 3a7ad, YMEHHE BBIIBUIaTb U OIPOBEPrarhb
TUIOTE3bl  HENOCPEICTBEHHO  MCHOJB3YIOTCS ~ INPU  PELIEHUWH  3a]ad
€CTECTBEHHOHAYYHOI0 1IMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JacTIX AesTeNbHOCTU 4YesoBeka. OpueHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBUE €ro COLMAIbHOrO ObITHS, ¢dopma
OTPAXKEHUSI OKPYIKAIOIIET0 MUPA, YCIOBHE YCIIEIIHOIO IO3HAHHUS U aKTUBHOIO



npeoOpazoBanusi  AeiicTBuTenbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BHIbI Y4YeOHOM W TPYHOBOM HEATEIBHOCTH,
SBIISIETCS. OAHMM U3 TPO(PECCHOHATIBHO BaXKHBIX KadeCcTB, MOATOMY aKTyajbHa
3amadya (HOpMUpPOBaHUS Yy OOYYArOIIUXCA MPOCTPAHCTBEHHOIO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBILUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
HOJArOTOBKE K IPAKTUUECKOH EATEIbHOCTH II0 MHOTUM HalpaBICHUSIM.

[lenp ocBoeHMsi mporpaMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00yueHHus — 00I11e00pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 ooecrneuyeHue BO3MOKHOCTH MTPHUOOPETEHUS M HCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX T'EOMETPHUYECKMX 3HAaHUW W  JCUCTBHIA, CHEIUPUIHBIX
TE€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJDKEHHs  00pa3oBaHUS IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM HCIIOJIb30BAHUEM T€OMETPHUU.

[IporpaMmma mo reomerpuun Ha 0a30BOM ypOBHE MpeAHAa3HAUYEHA s
oOyJaroluxcs CpeAHEN LIKOJbI, HE MCTBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOro 001miero obpazoBanus. Takum oOpazom, oOyuaromiuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIHE MAaTEMaTHYECKHE YMEHUS, CBSI3aHHBIE CO
CHen(PUKON TeOMETPUU U HEOOXOUMBIC IS )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HI UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO OoJiee TIy00KO, eCiu
B JaJIbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKHX 3HAHUAX B
npo¢eCCUOHATBHON AESTEIbHOCTH.

JIoOCTH)KEHHE 1eNM OCBOCHMSI MporpaMmbl 00eCleuMBaeTCs pelIeHHEM
COOTBETCTBYIOIIMX  3anad. [IpHOpUTETHBIMM 3ajadyaMH  OCBOCHHS  Kypca
«I"eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

+ (dopMmupoBaHHE TPEICTAaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU

KyJbTYpPbl U OCO3HaHHUE €€ B3aMMOCBS3H C OKPYKAIOLIUM MHPOM;

+ (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX W TejlaX BpaLICHHUS
KaK O BaKHEHIINX MaTeMaTHUYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBAThH
Y U3y4aTh pPa3HbIC SBJICHHS OKPY>KAIOIIETO MUPA;

« (dopMupoBaHWE yMEHHS pAaclO3HABaTh Ha 4YepTeXaxX, MOJCIIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHNUS;

 OBJIaJICHUE METOJIaMHU PEIIEHUs 3a/1ay Ha MOCTPOECHMsI Ha M300paKeHMSIX
MPOCTPAHCTBEHHBIX PUTYD;

« (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPALICHHs U UX OCHOBHBIMHU CBOMCTBAMU;

+ OBJNAJEHUE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
pacCcyk/I€HUs B XOJ€ PELICHUs CTEPEOMETPUYECKMX 3aJad M 3a4ad C
MPAKTHYECKUM COJIEP)KaHUEM;



+  pa3BUTHE MHTEJUICKTYaJbHBIX M TBOPYECKHUX  CIOCOOHOCTEU
oOyyarommxcs, I03HABATENIbHONH  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIIIJICHHS;

« (opmupoBanue GyHKIIMOHAIBHON IPAMOTHOCTH, pEIEBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyalUsiX U MpPH U3YYEHUHU IPYIHMX Y4EOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyJIUpOBaTh HX HA S3bIKE
re€OMETPUU U CO3/1aBaTh T€OMETPHUUECKHUE MOJIENU, TPUMEHITh OCBOSHHBIN
TEeOMETPUYECKUN ammapar Uis PEIICHUs MPaKTUKO-OPHEHTHPOBAHHBIX
3a7a4, MHTEPIIPETUPOBATh U OIICHUBATH MMOJYYCHHBIC PE3yIbTATHI.

OTnMYUTENbHONM OCOOCHHOCTHIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHUE B KypC

CTEpEOMETPUU B Hauaje €ro Hu3y4deHHsl 3ajad, peHIaeMbIX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, M ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOIECCOB, MOTUBHPYET K
JabHEHIIIeMY U3yYEHUIO MIPeIMETa.

[Ipeanoutenne OTAAETCS HATIAIHO-KOHCTPYKTUBHOMY METOYy OOy4YEHHs, TO
€CTh TEOPETHYECKME 3HAaHMS HMEIT B CBOEM OCHOBE UYYyBCTBEHHOCTH
MPEAMETHONPAKTUYECKOH  JI€ATE€ITbHOCTH. Pa3Butne  MpOCTPaHCTBEHHBIX
MIPEACTABICHUN Y yYallIUXCs B Kypce CTEPEOMETPUU MTPOBOJUTCSA 3a CUET PEIICHUS
3a/lay Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3a7ady Ha OINEPUPOBAHHE
IpoCTpaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpas3a MPOBOJUTCA C ONOPOM Ha
HarjasiAHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HATJISITHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOIHOTO COACPKAHUS.

OcHoBHbIE cojepkaTenbHble TUHUKM Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY», «Tena BpauieHus»,
«BeKTOpbI U KOOPIUHATHI B MIPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHHAU
pacnpenensieTcss He TOJIbKO M0 COJIep KaTelIbHbIM JIMHUSIM, HO W 1O TroAaMm
0o0y4eHHs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM
OCBOCHHsI pabouell TporpaMMbl, paclpeAc€éHHBIM TI0 ToaaM OOy4YeHHS,
CTPYKTYpUPOBAaHO TakuM 00Opa3oM, uTOObl OBJAJCHHE TI'E€OMETPUUYECKHUMHU
MOHATUSIMU U HAaBBIKAMHU OCYLIECTBIISUIOCH MOCJIEA0BATENLHO U MOCTYIATEIbHO, C
COOJII0IEHNEM IPHUHIIUIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
oOIIyI0 CHUCTEMY TIE€OMETPUYECKUX MpPEICTaBICHUN OOyYaronuxcs, pacliupss u
yriyosisis e€, o0pasysi MpOYHbIE MHOKECTBEHHBIC CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautcs 2 yaca B Henento B 10 kimacce n 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.

COILEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHSTUA  cTepeoMeTpud. Touka, mpsmas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM TOCTPOCHUHM CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUH U CIIECJICTBHS U3 HUX.

B3auMHOe pacrnonoxkeHne mpsMBIX B MOPOCTPAHCTBE: MEPECEKAIOIIUECH,
MapajyieIbHbIE W CKpEIIUBAKOIIMECs TNpsMbie. [lapamnenbHOCTh MNPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuIebHBIE TNPSMbIE B MNPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPAMBIX; NAPAIIEIBHOCTh MPSAMON M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXIy TMPSIMBIMA B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajuiesibHbIX  TuiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (QUIYpbl  Ha
IJIOCKOCTHU: TETPadIp, KyO, Mapajiesenume/l; IoCTPOCHUE CEYEHUH.

[TepneH UKy ISAPHOCTD NPSIMOW U TIOCKOCTH: MEPHEHAUKYISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPAMBIE NapaUIEIbHbIE W MEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
NpPU3HAK MEPHEHIUKYISIPHOCTH MPSAMONM M IUIOCKOCTH, TEOpeMa O MpsIMOM
MEPIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MNPOCTPAHCTBE: YrOJ MEXAY NPSMOU U
IUIOCKOCTBIO;  JABYTPAHHBIM  Yroj, JIMHEWMHBIM yroJl JABYI'PAHHOIO  YrIJja.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 110  IUIOCKOCTH,  TPOEKIUs  (UTypel  HA  IJIOCKOCTD.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEM:  IPU3HAK  NEPHECHAMKYJISPHOCTH  JIBYX
mrockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpasHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBI, TIpsiMasi U HAKJIOHHAS NPU3MBbI; OOKOBas U
NOJIHAS MIOBEPXHOCTh IPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesienune U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuia, 'paHd U
OCHOBaHHE MUPAMHJIbI; OOKOBAS U MOJIHASI TOBEPXHOCTH MTUPAMUJIbL; IPABUIIbHAS U
yCeu€HHasd mnupaMujaa. OJIEMEHThl Tpu3Mbl UM nupamuasl. [IpaBunbHbIE
MHOTOIPaHHHUKH: MOHATHE IMPABUIBHOIO MHOTOTPAHHUWKA; MPaBWJIbHASA NpU3Ma U



MpaBWibHAs MNUpamMuia; NpaBWIbHAs TPEYrojibHas MHpPAMUJA W IPaBUIIbHBIN
terpa’ap; KyO. IlpeacraBieHre O MNpPaBWIBHBIX MHOIOIPaHHUKAaX: OKTajp,
nojiekadip ¥ ukocadip. CedeHust Ipu3Mbl U MUPAMU/IBI.

CuMmMeTprs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  OJJIEMEHTBl CUMMETPUM B  IUpamMugax, MapajulesICIUIeIax,
MIPaBUJIbHBIX MHOTOIPAaHHHUKAX.

BblunciieHHe 3J€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, [OuaroHaiav, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOW IOBEPXHOCTH MPSMON IPHU3MBI,
IIoN[a/lb OCHOBAaHUW, TeopeMa O OOKOBOW TIOBEPXHOCTU MPSMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHPAMHUIBI,
TeopeMa O Iulom@aAu yceu€éHHOW mnupamuibl. [loHsitue 00 00béMe. OOBEM
UPaMUIBIL, IPU3MBI.

[Tonobubie Terna B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

11 KIIACC

TeJia BpaleHus

unuaapuyeckas IIOBEPXHOCTB, oOpa3ytouue HMAJIMHAPUYIECKON
MOBEPXHOCTH, OCh IIWIMHJIPUYECKON moBepxHOoCcTU. [lunuHap: ocHOBaHUS W
OOKOBas TOBEPXHOCTh, OOpa3ymoIlass M OCh; IUIONAAh OOKOBOH M TOJHOM
MTOBEPXHOCTH.

Konnueckass moBEpXHOCTh, 00pa3yroIHe KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KoHyC: OCHOBaHME M BepInHa, o0pa3yromas
U OChb, IUIONMIaJb OOKOBOM U TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolye 1 BhICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Chepa m mrap: meHtp, paamyc, AUaMeTp; ILIOMIATL MMOBEPXHOCTH CQEpEHl.
B3auMHoe pacnonoxkenue chepsl U MITIOCKOCTH; KacaTeabHas MIIOCKOCTh K cdepe;
IJI0IA b CEpHhl.

N300paskenne Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka muIMHIpa U KOHYyCA.

KoMmOuHanuu Tenm BpamieHus W MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
ONMHCAHHBIA OKOJIO cdepnl; chepa, BOHCaHHAsT B MHOTOIPAHHUK, WJIM TEJO
BpaIICHHMS.

[Tonsarue 06 06véMe. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 06 00bEME
MPSAMOYTOJIEHOTO Tapajienenunena u ciueAcTBus u3 He€. OO0BEM muIMHIpA,
koHyca. O0BEM mmapa u momasas chepsl.

[TomoGubie Tenma B mpocTpancTBe. COOTHOMICHHWS MEXIY TUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX TEJl.



Ceuenuss mwinHApa (mapauieibHO W NEPHEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTopsl 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha 4ucio. PazinokeHue BEKTOopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBmino mapamnenenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM TMIpaBuJl JEUCTBUU C BekropaMu. [IpsMoyrosnbHas cucrema
KoopauHaT B mnpocTtpaHcTtBe. Koopaunatel Bekrtopa. lIpocreimme 3amaun B
KOOpAMHATax. Yrojl Mexay BekTopamu. CKalasipHO€ NpPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMbIMM U IIJIOCKOCTSIMH. KOOpJIMHATHO-BEKTOPHBIN
METOJI PU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTaThl OCBOSHMsS TMPOrpaMMbl ydeOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paxxpanckoe BociuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOU MO3ZUIIMU O00YYaIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HA POCCHUUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHHUS PA3JIMUHBIX CTPYKTYp, SIBIICHHI,
Opouenyp TrpaxaaHcKoro oomectsa (BbIOOPHI, ONPOCHI W IMp.), YMEHHEM
B3alMO/JICCTBOBATh C COLUMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYyHKIUSAMUA U HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKOM TPaKTaHCKOW UIACHTUYHOCTH, YBAKCHHS K
MPOUUIOMY U HACTOSIIEMY POCCHUICKON MaTEMATUKH, IECHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MATEMAaTHUYECKOW IIKOJIBI,
K MCHOJIb30BAHUIO ATUX JOCTHXKCHUW B JIPYTMX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO0  TOBEICHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM MPUMEHEHUEM JOCTMKEHUN HAYKU U JIESITEIbHOCTBIO
y4€HOT0; 0OCO3HAHMWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOIO OyAyIIETO.

JcreTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUWEM K MUPY, BKIIOYAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aj1ady, penieHuu, paccyXIcHUM;
BOCHPUMMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTbIO yMEHHUS TMPUMEHIThH MaTeMAaTUYECKUE 3HAHUS B
MHTEpEecax 370pOBOro U 6e30macHOro 0opasa *U3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHI U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTB); busngecKoro
COBEpIIICHCTBOBAHUS, npu 3aHATHAX CTIOPTHBHO-0370POBHTEIHHON
TeSITEHHOCTHIO.

Tpynosoe Bocnuranue:
TFOTOBHOCTBIO K TPYAY, OCO3HAaHMEM LEHHOCTH TPYJOJIOOMS; MHTEPECOM K
pa3nuuHbiM  chepamM  MPOPECCHOHANBHON  NIEATENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW M €€ MPUJIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymeli mpodeccur u peain30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IUIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTBIO K  MAaTeMaTHYeCKOMYy OOpa30BaHUIO M
caM000pa30BaHNI0 Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH.

IK0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJOTHYECCKON KYJIbTYphbl, IOHHMMAaHUEM BIIUSHUS
COITMATbHO-2KOHOMHUYECKUX IPOIIECCOB Ha COCTOSHUE MPUPOJTHOU U COLMAIBHOM
Cpembl, OCO3HAaHHWEM TJIOOAIBHOTO XapakTepa OKOJOTHYECKUX  MpoOIeM;
OpHEHTaIlMeld Ha NMPUMEHCHHWE MAaTeMaTHUYCCKMX 3HAHWUU JUIS PEIICHUS 3aJad B
00JaCTH  OKpYyKalolield Ccpeabl, IUIAHUPOBAHHMS TOCTYIKOB U OIIGHKH HX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYXKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIIECTBEHHOW MPAKTHKW, I[MOHUMaHHUEM
MaTeMaTUYeCKOW HayKd Kak c@epbl 4YeIOBEUECKON [eATEeIbHOCTH, ATanoB ¢
pPa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUSA LUBWIM3ALMH, OBJAJCHUEM S3BIKOM
MaTeMaTUKA W MaTEMaTHYECKON KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBIATH IMPOEKTHYIO M HCCIENOBATEIbCKYIO AEATEIBHOCTh
WHJVBHUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysbTaThl OCBOCHUSI MPOrpPaMMbl y4eOHOro MpeaMeTa
«Maremartunkay XapaKTepU3yTCA OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YNIAMUSHBIMU OeUCTNEUIMU.

1)  Vwuueepcanvuvle  nosznasamenvhvle  Oelicméus, — obecneuusarom
Gdopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCSA (0CcB0eHUe
Memoo08  NO3HAHUSL  OKpyJcaouleco  Mupa,  NpuMeHeHue  Jl02UYeCcKUX,
UCc1e008amenbCKux onepayuli, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBble JijoruuyecKkue JelicTBUA:

+  BBISBIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC NMPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXIy MOHATHUAMH; (HOPMYIUPOBATH
ONpENENICHUs]  MOHSTUH; yCTaHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKaIu, OCHOBaHUS JJIi OOOOIIEHWUS W CpPaBHEHHS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUpOBaTh M  NPEOOpa3OBBIBaTh  CYKJICHHUS:
YTBEPAMUTEIbHbIE W OTpPULATEIbHBIC, €IMHUYHBIE, YAaCTHbIE W OOIIME;

YCJIOBHBIE;
BBIABJISAITH ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
MpeiaraThb KPUTEPUU JUISl  BBISBICHUS 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNIL;

JIeNaTh BBIBOJABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHH 110 aHAJIOTHH;
MIPOBONTH CaMOCTOSATENILHO JIOKa3aTeIbCTBA  MAaTeMAaTHYECKHX
YTBEPXKJICHU (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

BBIOMpATh CMOco0 perieHus ydeOHOM 3aaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HaWOOJee TMOAXOMANMH ¢ Y4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoBble ucciienoBarejbcKue JeMCTBUA:

MCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEILCKUIA WHCTPYMEHT ITO3HAHWS,
dbopMyIuUpOBaTh BOMPOCH], (UKCUPYIOIMIME MPOTUBOpEUne, MpodiIemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

MIPOBONTH CaMOCTOSITEIILHO CTUTaHUPOBAHHBIN AKCIIEPUMEHT,
HCCJICIOBAHNE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKITY
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

CaMOCTOATEILHO (POPMYIMPOBATH OOOOIIECHUS U BBIBOJIBI IO Pe3yJIbTaTaM
NPOBEAEHHOTO HAONIONCHUS, WCCIEIOBAHMS, OIECHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKKE BBIJIBUTATH
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nngopmanmeii:

BBISIBIISATH Je(UIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA
BOIIPOC U IS PEIICHUS 3a]1a9H;

BBIOMpaTh ~ MHPOPMAIMIO W3  MCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(OpPMAIHIO
Pa3TUYHBIX BUJOB M (JOPM TIPEACTABICHHUS;

CTPYKTYpPHpPOBaTh HHPOPMAIHIO, IPEACTABIATH €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATH HAaJIEKHOCTD uH(popMauu 1o
CaMOCTOSITENFHO C(HOPMYTHUPOBAHHBIM KPUTEPHUSIM.

YHueepcaﬂbeze KOmMMmynukamuerbole 0612077181/{}2, obecneuusarom

CPHOPMUPOBAHHOCb COYUATLHBIX HABLIKOG 0OVUATOUWUXCSL.
Oo01enue:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCJIOBUSMH U HEJSIMU OOIIEHUS; CHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTAX, J1aBaTh MOSICHEHUS 10
XOJy pelIeHus 3aa4i, KOMMEHTUPOBATh NIOJIyYEHHbIN PE3YJIbTAT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOH TEMBI,
poOJIeMBbI, periaeMoi 3ajaun, BHICKAa3bIBATh MJICH, HAIICIICHHBIE HA IMOUCK
pELICHUS; COMOCTABJISITh CBOU CYXKIECHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapyKMBaTh pa3iMuKMe U CXOJCTBO MO3UIIMIL; B
KOpPpEKTHOU popme popMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
MPEICTABIATh  pPE3yibTarbl  pELICHUs  3aJayd,  DKCIECPUMEHTA,
UCCIIEJIOBAHUSI,  MPOEKTa;  CaMOCTOSTEIbHO  BbhIOMpaTh  (popmar
BBICTYIUICHHUS C YIETOM 3a]1a4 TPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHuyectBo:

3)

MOHMUMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUyaIbHON PabOThI MPU PENICHUH YYEOHBIX 3a71a4; TPUHUMATH I1eJTb
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOM
paboThl, pactpenesTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTar paboTsl; 00001aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTBI U
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH YJI€HAMU KOMAaH/IBI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

Vuueepcanvnvie  pezynamuenvie oeticmeus, obecneuusaiom

qbopmupoeanue CMDbLCIIOBbLX YCNIAHOB0OK U IHCUSHEHHBLIX HABLIKOB IUYHOCMU.

Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PELICHHS 3a7auu, BEIOUPATh CIIOCO0 pereHus
C y4€TOM HMEIOIIUXCS PEeCcypcoB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU
uH(pOpMaIUu.

CaMOKOHTPOJIb:

BJIaACThL  HaBBIKaMU II03HABATEIILHOU pe(bJICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX ,HGfICTBPIfI H MBICJIMTCIIBHBIX IMPOHCCCOB, UX PC3YJIbTATOB,



BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca |
pe3yJabTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;

*  NOPEeABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUH
3a7a4i, BHOCUTb KOPPEKTHBBl B JICSITEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

+ OILICHMBAaThb COOTBETCTBHE pe3yJbTaTa LEJIW U YCIOBHUSIM, OOBICHSTH
IIPUYUHBI JTOCTHKEHHUS WIM HEAOCTHKEHHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HAXOJHTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX MPU PELICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUAMU: NAPAJUICIIBHOCTh U MEPIEHANKYISIPHOCTh MPSAMbBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pACIOJIOKEHUE MNPAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATUAMM: ABYTPAHHBIM YroJyl, TpaHH JABYTPAaHHOTO Yyrija,
pedpo ByrpaHHOrO yIJa; JUHEMHBIA yrojl JBYTPaHHOIO yIja; IpagycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIIYKIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (NUpamMuja; MpuU3Ma,
MPSAMOYTOJIbHBIN Napajljiesienumne, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHMKHM,  BbIOMpasi ~ OCHOBAaHMS IS
KJacCU(pUKaUuU (BBIIYKJIblE M HEBBITYKJIblE MHOTOTPAaHHUKH; IPaBUJIbHbIC
MHOTOI'PaHHUKH; IIPSIMbIE ¥ HAKJIIOHHBIE IIPU3MBI, TAPAJIJIEIICIIUIIE/IBI ).

OnepupoBath MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI IOCTPOEHUSI CEYEHUH, UCTIOJIb3YSl METO/ CIEO0B.

Crpoutrb ceueHHs MHOIOTPAHHUMKOB  METOAOM  CJIEAOB,  BBIIIOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UIYp: BH]
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXJEHUE T€OMETPUUYECKHUX BEIMYMH 1O o0pa3laM WiH
aIrOpuTMaM, MPUMEHSS HU3BECTHbIE AHAJUTUYECKHE METOAbl MpPHU PELICHUU
CTaHJAPTHBIX MaTeMaTHYEeCKUX 3a7[a4 Ha BBIYUCIECHUE PACCTOSIHUN MEXAY IBYMs



TOYKaMH, OT TOYKH JO TPSAMOH, OT TOYKH JIO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXKIEHNUE TEOMETPUUSCKHUX BEIMYHUH 10 oOpa3iaM WIH
aIrOpUTMaM, TIPUMEHSS HW3BECTHBIC AaHAJIUTHYCCKHE METOJbI IPH PEIICHHUH
CTaHJAPTHBIX  MaTEMaTHYECKUX 3aJad Ha  BBIYUCICHHEC YIJIOB  MEXIY
CKPENIMBAIOMIUMHUCS ~TPSIMBIMH, MEXIy TPSIMOM U IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHM, JIBYTPaHHBIX YTJIOB.

Beraucisate 00BEMBI M IUTONIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
nupaMuaa) ¢ TOpUMEHEHUEM (OPMYJ; BBIYHCIATH COOTHOIICHUS  MEXKIY
TJIOMIAASIMHU TTIOBEPXHOCTEH, 00BEMaMHU TTOTOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHAMHU: CHMMETPHS B TIPOCTPAHCTBE; ICHTP, OCh M
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekats, mpeoOpa3oBbIBATh W HWHTEPIPETUPOBATH HMHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypaX, MPEACTABICHHYIO Ha YepTeKax U
PUCYHKaX.

[IpuMeHsT, TEOMeTpHYecKHe (aKThl IS pelieHHus CTePEOMETPUUYSCKHUX
3aJ1a4, MPEAIoJararonuX HECKOJIbKO IIaroB PEIICHUS, €CIIU YCIOBHUS MPUMCHCHHS
3a/1aHbBI B IBHOH (hopme.

[IpumenaTs MIPOCTEUIIINE IIPOrpaMMHBIE cpencTaa 51
AJIEKTPOHHOKOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX
3a/1a4.

[IpuBoaMTE NpHUMEpPHl MATEMATHUUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE H
YKW3HU, PaClO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOMy4YEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TMPHUMEHATh HW3YyUYEHHBIC IMOHSITHUA B IPOLECCE NOUCKA PEUICHHS
MaTEeMaTU4YeCKh CPOPMYIMPOBAHHON TMPOOJIEMBI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, HCCIENOBaTh IOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHN U TEOpEM, arnapara ajireOphl; pemarhb
MPAKTUYECKHUE 3a]1a4H, CBSI3aHHBIC C HAXO0XKICHUEM T€OMETPUUECKUX BEJIMYMH.

11 KJIACC

OnepupoBaTh TOHATHUSAMU: IWIMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKOW  MOBEPXHOCTH;  IWIMHIP,  KOHWYECKass  TOBEPXHOCTH,
oOpa3yroire KOHHIECKON TOBEPXHOCTH, KOHYC; c(heprudeckasi moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI IMOTYUYEHUS TE BPAIICHUS.

KnaccudummpoBats B3auMHOE pacronoxkeHue chepsl U MI0CKOCTH.



OnepupoBaTh NOHATHSIMHU: APOBOW CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; WIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CJIOS;
LIaPOBOM CEKTOP.

Beraucnare  o00béMBI M IUIOMIAJM  TIOBEPXHOCTEM  Ted  BpalllCHHS,
TCOMETPUYECKUX TeJI C MpUMEHEeHHEM (hOpPMYII.

OnepupoBaTh TOHATUSMH: MHOTOTPAHHHMK, BIIMCAaHHBIK B chepy w
OMUCAaHHBIA OKOJO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BeluncnsaTh COOTHOIIGHHSI MEXY IUIOMIQJAsIMUA TMOBEPXHOCTEH U 00BEMaMHU
IIOJOOHBIX TE.

N300pakath m3ydaembie (QUTYpPHI OT PYKA W C TPUMEHEHUEM MPOCTHIX
YEpPTEKHBIX NHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHMS TEJ BpaIllCHUSI.

N3Bnekath, WHTEpPOpPETUPOBATH U MpeoOpa3oBbIBaTh HH(POpMANHUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeCTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbInoiHATE EUCTBUSL  CIOXKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHM 00J1a1at0T.

[IpuMenATH TIpaBUIIO MapasvieIeuIieaa.

OnepupoBaTh MOHIATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXKIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEJACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTh cymMmMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpAMH, CKAJISPHOEC TIPOU3BEACHUE, PACKIAIbIBAaTh BEKTOPp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPIUHAT.

[IpuMensaT, TeoMmeTpuueckue (akTbl IS pEeUieHUus CTEPEOMETPUUECKHUX
3a7a4, MPEANoJIaratolinX HECKOIbKO IIarOB PELICHUS, €CIU YCIOBUSA MPUMEHCHUS
3aJlaHbl B SIBHOM (hopMme.

Pemate  mpocreiimime = reoMeTpuyecKuMe — 3aJayd Ha  IIPUMEHEHHUE
BEKTOPHOKOOPIMHATHOTO METO/IA.

Pemarr 3amaun Ha J0Ka3aTEIbCTBO MATEMAaTUUYECKMX OTHOILICHUUW M
Hax0XJICHUE FeOMETPUUYECKUX BEJIUYUH MO o0pasiiaM Wi alropuTMaM, IpUMEHSsI
W3BECTHBIE METO/IbI IIPH PELUICHUU CTAHAAPTHBIX MAaTEMAaTUYECKUX 3a7a4.



[IpumensaTh IPOCTEMNIINE IIPOrPaMMHBIE cpeacraa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMBl INPHU PEIIEHUU CTEPEOMETPHUUECKUX
3a/1ad.

IIpuBoaUTE NpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H
’KU3HHU, PaCIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIprMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTUKE: AHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATb W3YYEHHBIC IIOHATHS B IPOLIECCE IOUCKA PELICHUs
MaTeMaTU4ecKl CPOPMYIUPOBAHHOM MpOOJEMBI, MOJEIUPOBATH peajbHbIC
CUTyallud Ha $3bIKE TIE€OMETPHUH, HCCIEAOBaTh ITOCTPOCHHBIE MOJEIU C
HCIIO0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHI U TEOpEM, armapara ajireopbl; pemarhb
[IPAKTUYECKHUE 33141, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosan4yecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHue pa3aeioB U TeM (undpossie)
n/n NPOrpaMmbl Koutposanbubie | IlpakTuueckue o0pa3oBaTe/bHbIe
Bcero
padoThI padoThI pecypceel
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble 1 TIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh MPSAMBIX U IJIOCKOCTEH

3 [lepnieHIUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEN 12
4 VYTl MeXDy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHHUS, PACCTOSIHUS U YTJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

KosmuecTBo yacos DJIEKTPOHHBIE
No 11/ HanmeHoBaHMe pa3eioB U TeM MpaKTHIeCKH (undposrre)
[
s MPOrpaMMbl B KOHTpOIbHBIE p o0pa3oBaTeIbHBIE
cero padoThI ¢ pecypebl
padoThbI

1 Tena BpaieHus 12




2 OO6bEMBI TEN 5

3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10

4 [ToBTOpEHMUE, 0606H.ICHIE€, 7
CUCTEeMAaTH3alNsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




INIOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoabhbie

Bcero
padoThI

IIpakTnyeckune
padoTshI

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
ungposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuia n300paxeHUsI Ha PUCYHKaX:
n300pakeHusl IJI0CKOCTEN, apauIeNbHbIX
MpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: NEpeCCKaromurecs rmIoCKoOCTH,
nepeceKarommecs npamas 1 rniI0CKOCTb

IlonsTus: MEPECCKAOIMECS IIIOCKOCTH,
nepeceKaroImurecs npamas 1 rni0CKOCThb

3HAKOMCTBO C MHOI'OI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEeKaX

HavanbHble cBeieHus 0 KyOe U nupamue,
ux pa3BEépTku u Mojaenu. CedeHus
MHOT'OTPAHHUKOB

HavanbHble cBesieHust o Kyoe u nupamu/e,
uX pa3BEépTku u Mojaenu. CedeHus
MHOTOTPaHHUKOB

[Tonsatne 06 aKCHOMaTHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX




TToHsATHE 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

[TousTHE 00 aKCHOMATHYECKOM
NMOCTPOCHUU CTCPCOMCTPUN: aKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

10

IToHsATHE 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX

11

B3anMHoOe pacnionoxeHue npsMbIX B
IIPOCTPAHCTBE: NepeceKaroIuecs,
napajiesIbHble U CKpeIlNBaroLIecs
psIMbIe

12

[TapamienpHOCTh NPSIMBIX U IUIOCKOCTEN B

MIPOCTPAHCTBE: MapALICIIEHBIC IPSMBIC B
MIPOCTPAHCTBE; MAPAIIIEIEHOCT TPEX
TIPSIMBIX

13

[TapamienpHOCTh NPSIMBIX U IUIOCKOCTEN B
npoctpancTie: [lapanienbHOCTh NPAMON 1

IIJIOCKOCTH

14

Vbl ¢ COHAaIIpaBJICHHBIMU CTOPOHAMU

15

Yros Mexay NpsAMbIMHU B IPOCTPAHCTBE

16

VYron Mexay npsiMbIMU B TIPOCTPAHCTBE

17

[TapanienbHOCTD MIIOCKOCTEH:
napaiesibHble INIOCKOCTH

18

CaoiicTBa napamienbHbIX JIOCKOCTEN




[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPBI

19
Ha TUTOCKOCTH: TETPadp, KyO,
napauieIenuIes

20 [TocTpoenue ceuenunit

21 ITocTpoenue ceuenunit
Konrponsnas pabdora no teme "Ilpsmbie u

22 IUIOCKOCTH B IPOCTPAHCTBE.
[TapannensHOCTh NPSIMBIX U IUIOCKOCTEH"
[IepneHAUKYISIPHOCTD IIPSAMOi u

23 IUIOCKOCTH: TIEPIECHINKYIIPHBIC TIPSIMbBIC
B IIPOCTPAHCTBE

4 [Ipsimble rapasuiesibHble u
MEPIEHIUKYIIAPHBIE K INIOCKOCTH

)5 [Ipsmbie napajulesbHbIe u
NIEPIEHAUKYIISIPHBIE K INIOCKOCTH

2% [Ipu3HaK nepneHINKyJIIPHOCTH IPSIMOU U
IUIOCKOCTH

27 [Ipu3HaK NepHneHINKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

73 TeopeMa 0 npsAMON NEepIEHAUKYIISAPHON
IIJIOCKOCTH

29 Teopema o npsAMON NepHIEHAUKYISIPHON
IIJIOCKOCTH

30 Teopema o npsAMON NEpIEHAUKYISIPHON

IIJIOCKOCTH




31

HepHeHI{I/IKy.]'Iﬂp M HAKJIOHHBIC: paCCTOAHUC
OT TOYKHU JO INIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

32

HepHeHI[I/IKyJ'Iﬂp W HAKJIOHHBIC: paCCTOAHUC
OT TOYKHU O INIOCKOCTH, paCCTOAHUC OT

HpHMOﬁ J0 IIIIOCKOCTH

33

[TepienAMKYSIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 IJIOCKOCTH

34

HepHeHI[I/IKy.]'IHp " HAKJIOHHBIC: paCCTOSAHUE
OT TOYKHU A0 INIOCKOCTHU, PAaCCTOAHUC OT
HpﬂMOﬁ J0 IIIIOCKOCTH

35

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSAMOM U INIOCKOCTBIO

36

JIByrpaHHBIN YroJI, TMHENHBIA yIroJ
JBYT'PAHHOI'O yTIJla

37

JIByrpaHHbIN yroJ, JMHEHHBINA YOl
JBYI'PAHHOI'O yIjla

38

IlepneHqUKyYISAPHOCTD IIJIOCKOCTEM:
MPHU3HAK NEPHEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepneHAUKYISAPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH JIBYX
IJIOCKOCTEMN




40

IlepneHqUKYISAPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIEHANKYIIIPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema o TpEX NepHEeHANKYIIApAx

42

Teopema o TpEx MepNeHIUKYIIPax

43

Teopema o Tpéx nepneHANKyIsIpax

44

KonTponbHas padbota no remam
"[lepnieHIUKYISIPHOCTD MPSAMBIX U

="

wiockocTel" u "YTIibl MeXIy NPSIMBIMU U

mwIockocTIMu"

45

ITonsTHe MHOI'OrpaHHHUKa, OCHOBHBLIC
OJICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yrosbHas pusma; rpaHu U
OCHOBAHUS NIPU3MBL; IIpsIMasi U HAKJIOHHAS
pU3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, IpsAMOYIrOJIbHbII
napajuleIeuIe ] U €ro CBOMCTBa

48

[Mupamuna: n-yronbHas nupamuia, TpaHu U
OCHOBaHUE MUpPaMUIbl; OOKOBas U MOJTHAS
MOBEPXHOCTh MTUPAMU/IBL; IPABUIIbHAS U
yceuéHHas mupaMua




49

IIpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPAaHHUKA; IPAaBUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPAMULIA;
[paBUJIbHAS TPEYTOJbHAs MUPAMUA U
NIPaBUJIBHBIN TeTpasap; KyO

50

[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHMKAX: OKTAdP, TOJCKAdIP U
MKOCAdIP.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENFHO TOYKH, MPSMOMA, TNIOCKOCTH.
DNeMEeHThl CHMMETPUH B MUPaAMUAAX,
napajuieNienune1ax, MpaBUiIbHbIX
MHOTOTpaHHHKAX

52

BeIuunciienue 31eMEeHTOB MHOTOTPaHHHUKOB:
p€Opa, nuaroHaH, yribl

53

[Tnomaaps 60KOBOM MOBEPXHOCTH U MOJHOM
MOBEPXHOCTH MPSIMOM IPU3MBI, IUIOLIAb
OCHOBaHUi, TeopeMa 0 OOKOBOU
MOBEPXHOCTH MPSIMOM TPU3MBI

54

[Tnomaabs 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIbHON MUPAMUIBI,
TeopeMa O TUIOMIAIi OOKOBOM MOBEPXHOCTH
YCEUEHHOU NMUPAMUBI

55

KonTponbhas pabota no teme
"MHororpaHHuku"

56

TTonstie 006 00BEME

57

O0BEM TpaMuIbI




58 O06BEM nupaMuabl 1
59 O6bEM upamMu/Ibl 1
60 O0BEM TpaMuIbI 1
61 O06BEM npu3MbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM IpU3MBI 1
64 Kontponbnas padota mo teme "O0bEMbI |
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3AITUS
65 3HaHui. [loctpoeHue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CUCTEeMATHU3ALINS
66 3HaHUW. BeruncieHne pacCTOSHUM: MEXKIY 1
JIBYMsSI TOYKaMH, OT TOYKH JI0 MPSMOiA, OT
TOUYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIAMUCS TIPSIMBIMU
67 Hrorosasi KOHTpOJIbHAsA paboTa 1
[ToBTOpenue, 0000IIEHNE CHUCTEMATU3AIUS
3HaHWI. BeruucieHue yrios: Mexay
68 CKPEIIHUBAIOIIAMUCS TIPSIMBIMHU, MEKITY 1
MIPSIMOM U TUTOCKOCTBIO, JIBYTPAaHHBIX
YIJIOB, YIJIOB MEXKY IIIOCKOCTSIMHU
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KontpoJianHbie
Bcero P
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUs

JJIeKTPOHHbIE
ungposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TuaMeTp;
IUIOMIA/Ib TOBEPXHOCTHU CheEpPhI

B3aumHoe pacronoxxenue chepsl u
IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K
cdepe; maowmaab chepsl

N3o0pakenue cdepsl, mapa Ha
mrockoct. CeueHus 1mapa

L[I/IJII/IHIIpI/I‘ICCKaSI IMOBCPXHOCTD,
00pa3yroue MIHHIPUIECKOM
MMOBEPXHOCTH, OCb HHHHHHqueCKOﬁ
IIOBEPXHOCTH

[MunuHap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroiias u oCh;
TJI0IAh OOKOBOM U MOTHOM
IIOBEPXHOCTH

N300pakeHre HWIMHAPA HA TUIOCKOCTH.
Pa3péprka nmnunapa. CeueHus

IUIMHAPA (TI0CKOCTHIO, MapaliieIbHON
WIM NIEPHEHIUKYJISIPHON OCH LIMJIMHAPA)

Konnueckast moBepxHOCTb, 00pa3yromye
KOHNYECKOM MTOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOU MMOBEPXHOCTH




Konyc: ocHOBaHME U BEPIINHA,
oOpasyromias 1 0Ch; IUIOMAAb OOKOBOU 1
IIOJIHOM ITOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pasyromue u
BbICOTA; OCHOBAaHUA U OoKkoBas
MIOBEPXHOCTh

10

N300pakeHrne KoHyca Ha INIOCKOCTH.
Pa3Béptka konyca. CeueHnst KOHyca
(MIT0CKOCTHI0, TApAIJIEIEHOW OCHOBAHUIO,
U TUIOCKOCTBIO, IPOXOISIIEH Yepe3
BEPIIUHY)

11

Komb6unanus ten BpamieHus u
MHOTOI'PAaHHHKOB

12

MHOrorpaHHuK, OIKMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHas B
MHOTOTPaHHUK WJIA B TEJIO BPALLCHUS

13

[Moustue 00 00bEMe. OCHOBHBIE CBOIICTBA
00BEMOB TE

14

O0béM nMIMHIIpa, KOHYCa

15

O0béM 1mapa u mWIomaab chepbl

16

[TogoOHBIE TEeNa B MPOCTPAHCTBE.
COOTHOIIICHUS MEXTy TUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX TEN

17

Kontponbhas pabota nmo temam "Tena
BpaimeHus" u "O6beMbl Ten"

18

BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE




19

CoXeHHE U BRIYMTAHHUC BCKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO
Pasnoxenne  Bekropa 1o TpéM

21 HEKOMIUJIaHapHbIM BekTopaM. [IpaBuio
napajuienenuneaa
Pewenue 3aay, CBA3aHHBIX C

22 MIPUMEHEHUEM MPABUJI ACHCTBUI C
BEKTOpaMu
[IpsiMmoyrosibHast cUCTEMa KOOPIUHAT B

23 npoctpancTBe. KoopinHaTel BEKTOpA.
[Ipocreiimue 3a7a4n B KOOpAUHATAX

24 VYron mexay Bekropamu. CKaasipHOE
MIPOU3BE/ICHNE BEKTOPOB

)5 Brruucienue yrioB MEXy IpsIMBIMH U
MJIOCKOCTSIMU

2% KoopannatHo-BEKTOPHBIN METOT TPHU
PEIICHUH T€OMETPUUECKUX 3a1a4

27 KontponbHas padorta no teme "Bektopsl
Y KOOPJWHATHI B MPOCTpaHCTBE"
[ToBTOpeHue, 06001IeHUE 1

)3 cucreMartu3aius 3HaHuii. OCHOBHbIE

¢burypsl, ¢paxTsl, TEOpEMBI Kypca
TUTAHUMETPHH




29

[ToBTOpEHME, 0000IICHUE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
IUITAHUMETPHUH

30

[ToBTOpEeHME, 0000IICHUE U
cHUCTeMaTu3alus 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHUS

31

[ToBTOpeHue, 06001IeHNE U
cUcTeMaTH3alusa 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHUS

32

[ToBTOpeHue, 06001IeHUE 1
cucreMaTtr3anus 3HaHui. OCHOBHBIC
¢burypsl, GpaxTsl, TEOpEMBI Kypca
CTepEeOMETPUH

33

Hrorosas KOHTpOJIbHAaAd pa60Ta

34

[ToBTOpeHmEe, 006001IeHUE U
CHUCTeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIbBI JJIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






	учебного предмета «Геометрия. Базовый уровень»
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	Прямые и плоскости в пространстве
	Многогранники
	Тела вращения
	Векторы и координаты в пространстве
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	10 КЛАСС
	11 КЛАСС
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	11 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	11 КЛАСС
	ИНТЕРНЕТ

		2023-10-25T12:38:30+0500
	Мацько Елена Николаевна




