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INPOT'PAMMA

y4eOHOro npeamera
«I'eomerpusi.
ba3oBblii ypoBeHb»

1u1st o0ydarontuxcs 10-11 kiaccos
cpeaHero ooiiero oopa3oBaHus



INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOrO Kypca «I'eomerpus» 0a30BOro ypOBHS IS
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepalbHOTO
rOCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIHNA POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmst mporpaMMbpl 00€CTIEUNBAET OBJIAJACHUE KITIOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPA3BHUTHS W HEMPEPBIBHOTO 0Opa3oBaHUS,
IEJIOCTHOCTh OOIEKYJIbTYPHOTO, JUYHOCTHOTO U TI03HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Baxxnocth ydeOHOTO Kypca TEOMETpMU Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHusi O0O0yCJIOBIIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX W
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPHUH B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, (HopMHUpOBaHUA (DYHKIIMOHATLHON MaTeMaTHYEeCKOM
IPaMOTHOCTH, U3YUYEHUS JIPYTUX Y4eOHbIX JUCIUIUIMH. Pa3BuTne y oOyuarommxcs
MPAaBIIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOHCXOXKICHHUH T€OMETPUUECCKHUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO W WACATBHOTO, XapaKTepe OTpakKeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M IIPOLECCOB pPEATbHOIO MHpPa, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJCIIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KaueCTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrneYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEeMOe TpHU H3YYCHHH OOYJarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPUH U TIOCTPOCHUH IIETTOYKH JIOTHUYECCKUX YTBEPIKICHHMA
B XOJ€ pCIICHUS TEOMETPUYECKMX 3a7]ad, YMEHHE BBIJBUTATh W OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPH PEUICHUM 3a/lady €CTECTBEHHO-
HAyYHOTO IIMKJIAa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIICCTBEHHYIO POJIb BO
BCEX 00JacTsIX ACSITeNbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIUaIbHOrO OBbITHS, (opMa
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUTHOTO TO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUIbI Y4eOHOH M TPYIAOBOWU AESATEIBHOCTH,



ABJIIETCSI OJAHUM U3 MPOQPECCHOHAIBHO BAXXKHBIX KA4yeCTB, MOATOMY aKTyaJlbHa
3amaya (popMupoBaHUS y OOYYAIOMUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaNPaBICHUSIM.

Llenp ocBoeHust mporpaMmbl yueOHOro kypca «['‘eomerpus» Ha 06a3zoBOM
ypoBHE OOyueHusi — 001meo0pa3oBaTebHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcst  4yepe3  oOecredeHrue  BO3MOXKHOCTM — NPUOOpETeHHUs U
UCIIOJIb30BAHUSI CHUCTEMATHUYECKMX TEeOMETPUYECKUX 3HAHUW U JICUCTBH,
CHeM(PUUHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAUEHA s
o0yJaroluxcs CpeAHEN LIKOJIbI, HE UCIIBITHIBABIIUX 3HAUYUTEIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanus. Takum oOpa3oMm, oOydaromnigecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIME MATEeMAaTUYECKHUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TeoOMETpUU H HEOOXOAUMBIC IS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyYUTh T'€OMETpUI0 Ooiiee
ri1y00OKO, €Clii B JalIbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JAEATEILHOCTH.

JlocT)keHrEe 1LEenu OCBOEHHSI MpPOrpaMMbl OOECIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBastoTCs:

« hopMHpOBaHUE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpPBI

¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MHPOM;

 popMHupoBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAX U TeJlaX BpPALICHUs Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIONIMX OIMUCHIBATh U
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

 popMHupoBaHNE YMEHUS pacloO3HABaTh HA YEPTEkKaX, MOJACISAX U B PEAIbHOM
MHUpPE MHOTOTPAaHHUKH U TeJla BPALLECHUS;

¢ OBJIQJICHUE METOJAMU PEIICHHS 3a/ad Ha TOCTPOSHUS Ha M300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e bopMupoBaHME yMEHHUS OMEPUPOBATH OCHOBHBIMH  MOHSATHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIQJICHUE aJITOPUTMaMU pPEIICHUsS OCHOBHBIX THUIIOB 3a/a4; (hOPMUPOBAHHE
YMEHHsI TPOBOJUTH HECIOXHBIC JOKa3aTeNbHBIE PACCYKICHUS B XOJE
pEelICHUs CTePEOMETPUYECKMX 3aJad W 3aJad ¢ MPaAKTUICCKUM
COJZIepKAHUEM;

e Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTHU, MCCIEAOBATEIbCKUX YMEHUH, KPUTUUHOCTH
MBIIIUICHUS;



e popmMupoBaHuEe (QPYHKIMOHAIBHON T'PAMOTHOCTH, PEJIEBAHTHOM I€OMETPHMU:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUECKUX MOHSATHH, OOBEKTOB
Y 3aKOHOMEPHOCTEH B pealbHbIX )KMU3HEHHBIX CUTYALUAX U MPH U3YYCHUU
Opyrux  y4eOHbIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaATh UX Ha A3BIKE TEOMETPUHU U CO3aBaTh
rE€OMETPUYECKUE MOJIETH, IPUMEHATh OCBOCHHBIM TI€OMETPUYECKHI
anmapaT 1 pelIeHUus ~ MPaKTUKO-OPHEHTUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OILICHUBATD MOJIYYCHHBIE PE3YIbTATHI.

OTnUYUTENbHON OCOOEHHOCTHIO MPOTPaMMBI SBIISIETCS BKJIIIOYCHHE B KypC
CTEPEOMETPUM B HAyalle €ro HM3y4YeHWs 3aJay, pEIIaeMbIX Ha YpPOBHE
UHTYUTUBHOTO NO3HAHUS, U ONPEAEIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBILUICHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Ipenmourenue oTAAETCA HATTSAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO
€CTb TEOPETUUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IPAKTUUECKON JeATeIbHOCTU. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTABICHUN Y
yUYalllXcsi B Kypce€ CTEPEOMETPUU NPOBOAUTCS 3a CUET pEIICHUs 3a/Jad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0Opa3oB M  3aJad Ha  ONEpPUPOBAHHE
IPOCTPAaHCTBEHHbIMU 0Opa3amu. Co3naHue oOpa3a MPOBOJIUTCA C ONOPOW Ha
HarJsgHOCTh, @ ONEepUpoBaHME OOpa3oM — B YCJIOBHUAX OTBJICUEHUS OT
HarJIsHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COAEepKaHUs.

OcHOBHBIE coneprKaTenbHble JIMHUU Kypca «I'eomerpum» B 10-11 kmaccax:
«MuororpanHukn», «[IpsiMbie U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BexTopsl 1 KOOpAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHHMA
pacmpezieniieTcss He TOJIbKO IO COJIEp)KaTelbHbIM JIMHUSAM, HO M IO TrojaM
o0yYeHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHUS paboueil MporpamMmbl, pachpeiea€HHbBIM 10 rojamM OOy4eHus,
CTPYKTYpUPOBAaHO TaKUM o0OOpa3oM, 4YTOOBI OBJAJCHHWE T€OMETPUUECKUMU
MNOHSTUSAMU U HABBIKAMHU OCYIIECTBIISIIOCH MOCIEA0BATEIbHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYyYarOIIMXCS, pacliupss U
yriyostsist e€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 kiacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ JIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npocTpancTBo. IloHsTHE 00 aKCMOMaTU4ECKOM IIOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anmHoe pacnosiokeHrne TpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
NapajuleNIbHble W CKpeluBarommecs npsmele. llapamiensHOCTs NOpsIMBIX U
IUVIOCKOCTE B  IPOCTPAHCTBE: MApAJUICNIbHBIC IPSMbBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX NPAMBIX; MAPAJIIEIBbHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXIAy NOpSAMBIMA B IIPOCTPAHCTBE.
[TapauienbHOCTH TTOCKOCTEN: MapayICIbHbIC IIJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIYpbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; NoCTPOCHUE CEYEHUH.

[leprieHIUKYISPHOCTh HNPSIMOM M IIJIOCKOCTH: MEPIICHIUKYIISIPHBIC MPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApPAUICIBHBIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOW M INIOCKOCTH, TEOpeMa O IPsAMOH
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIUKyIspax.

MHoOrorpaHHUKH

IloHATHE MHOTOIrpaHHUKA, OCHOBHBIE HJIEMEHTHI MHOI'OTPAaHHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHMKa. [Ipu3ma: n-yrospHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsI PU3MbI; OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMO YT OJIBHBIN
napajuleJienunes; U ero cBoucrsa. Ilupammpa: n-yroigpHas nupamuia, I'paHu U
OCHOBaHHUE MHUPaMUIbl; OOKOBas M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; TPaBUIIbHAS U
yced€éHHas mnupamMuga. OJEMEHThl IMpu3Mbl M nupamuabl. [IpaBuibHBIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHHMKA; NMPaBUJIbHAS MpPU3Ma U
IpaBWiIbHAs NUpaMUAa; MNpPaBWIbHAS TPEYrojbHAas MNUpaMuJa M IPABUIbHBIN
TeTpadap; KkyO. IlpencraBinenune o mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
nozexasip u ukocasap. CeueHus: Ipu3Mbl M TUPAMHUIBL.

CummeTpust B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MNPSAMOU,
IUVIOCKOCTH.  OJJEMEHThl CUMMETPHMM B NHpPaMHJAX, HapajUielenunenax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTIOIPAHHUKOB: pE&Opa, JAMaroHajau, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHON TOBEPXHOCTH MPSMOM MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSMOM MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPAaBUIBHOM MHUpPaMUIBL,
TeopeMa O IUIomaau yceu€éHHoM mnupamuabl. [loHstne 006 o00bEMe. OOBEM
UpaMubl, TPU3MBI.

[lonobubie Tena B mnpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAAIMU
HOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KJIACC

Tesa Bpalmenus

Hunuaapryeckas MOBEPXHOCT, oOpasytoiiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW TMOBEpXHOCTU. L[lUmuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias H OCh; IUIOMIAJb OOKOBOM H TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHUE U BeplilinHa, oOpasyronias
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJIb TMOBEPXHOCTU CQEPHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
I01aab chepsl.

N3o00pakeHne Tea BpalleHusl Ha TI0CKOCTH. Pa3BEpTka IUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpaieHus ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUSI.

[Toustue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 11apa u miomab chepsl.

[Tomo6nple Tenma B mpocTpadcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEll.

Ceuenuss mwiMHApa (MapauiebHO M TEPICHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHUIO U TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miiockoctu U B mpocTpaHcTBe. CliokKeHHE U BEIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3znokeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
MMPUMEHCHUEM TNIPaBWJI JEUCTBUM ¢ Bekropamu. IIpsmoyronsHas cucrema



KoopauHat B mpocrpaHcTBe. Koopamnatel Bekropa. IIpocreimme 3amaum B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Beluncienre yrioB MexXay MPsMbIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM
METO/I IIPU PEIICHNN T€OMETPUUYECKUX 3a/aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pE3yJNbTaThl OCBOCHHUS IMPOTpaMMbl  y4eOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yoTCs:

I'pa:xxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIINHA 00YUYaOIIETOCs] KaK aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCHUHCKOro OOIIeCTBA, MPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHHM,
MpoIeTyp TpakAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI H TIpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUIMUSIMY ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOMN TPAXKIAHCKON MICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO ATUX JOCTWKEHUW B JPYrHX HayKaX, TEXHOJOTHUAX, cdepax
HKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
cOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OATHUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHHUI HAYKH U JIEATEIIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIyIIEro.

JcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOUYas 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, PEIIECHNM, pacCcyxIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMyHbIX BUAOB UCKYCCTBA.

du3znveckoe BOCNIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUS TPUMEHSTh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 30pOBOro U 6€30macHOro 00pas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHU U

OT/IbIXa, perylsipHas busnueckas aKTUBHOCTD); ¢busnueckoro
COBEPIIICHCTBOBAHMSI, npu 3AHATHAX CIIOPTHUBHO-03/T0POBUTEIHLHOM
JeSITETTHHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuyHbiM  cpepaMm  NMpPOdEecCUOHANBHOW  JEATEIbHOCTH,  CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccun W peaTu3oBBIBaTh COOCTBEHHBIE J>KU3HEHHBIC IUIAHBL;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEHW JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH.

IK0JI0OrHYeCKO€e BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TOHHUMAHHEM BIIASHUS
COIMAJIBHO-D)KOHOMHYECKHX TPOIIECCOB Ha COCTOSHUE TPUPOJTHON M COIMAIBHOMN
Cpelnbl, OCO3HAaHHWEM TJI00AJLHOTO XapakTepa SKOJOTHYECKHX IIpo0IeM;
OpHEHTallell Ha TPUMCHCHHEC MAaTeMAaTHYSCKMX 3HAHHMH JUIS pEIICHUS 3aaad B
00JaCTH  OKpY)KAloIIeH Ccpeapl, IUIAHUPOBAHUSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM TSI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT'O MO3HAHMS

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH M  OOIIECTBEHHOM  MPAKTUKH, [OHHMMaHHUEM
MaTEeMaTUYeCKOW HayKh Kak c¢epbl YeTOBEYCCKON JCATEIHHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH JJIsi PA3BUTHs I[MBWIM3AIMW; OBJAJCHHEM S3BIKOM
MaTeMaTHKH M MaTEeMaTH4YeCKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOSKTHYI0 M HCCIEAOBATEIBCKYIO JCATEILHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMBI YYCOHOTO TpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaIbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.
1)  Vnueepcanvuvie  noznasamenvuwvie  Oeiicmeus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUA ~ OKpYJcaroujeco  Mupa;  NpuUMeHeHue  JI02UYeCKUX,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).
ba3oBble Jloruyeckue 1eicTBUS:
 BBISIBJSITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEMaTUYECKHX
OOBEKTOB, TOHSATHN, OTHOIICHWH MEXIy TOHIATHAMHU; (DOpMyIHpOBaThH
OTpECICHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKaIyu, OCHOBAaHUSA JUIsi OOOOIIEHUS W CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

¢ BOCIIPUHUMATh,  (OPMYIHpPOBATH M  IPEOOPa30BBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIC W OOIIHC;
YCIIOBHBIC;

eBBISIBJISITh ~ MaTE€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aMMOCBSI3H U

npoTtuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npeajiaraTb ~ KPUTEpPUM  JJI1  BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e ICTIATh BBIBOJIBI C HCIIOJIL30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTeMaTUYEeCKUX
YTBEPKICHUN (MIPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTryMEHTAITHIO,
MPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BRIOMpATh CIOCOO pelIeHus Y4eOHOW 3agauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HauboIee TMOAXOMANINN ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresibcKue AeiicTBUS:

* ICTI0JIb30BAaTh BOIPOCHI KaK HCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME IPOTHUBOPEUYUE, MpoOIemMy,
yCTaHaBJIMBaThb HMCKOMOE€ W  JaHHOe, (OpMUPOBaTH  TUIMOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHECHUE;

e IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMHU, SBJICHUSIMH,
pOLIECCaMU;

e CAMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOJIOCHUS, WCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKkKe BbIJBUTAThH
MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanueii:

e BBISIBJISITH ACPUIIUTHI MHPOPMAILIUU, JTAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BEIOMpaTh HH(OPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJIM3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HMHPOPMALUIO PA3ITUUHBIX
BUJIOB U (hOPM TIPECTABICHHUS;

e CTPYKTYPUPOBATh MH(OpPMAIINIO, MPEACTABIATh €€ B pazInyHbIX (opMmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTD nHpopMaru o CaMOCTOSTENIbHO
c(hOPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie = KOMMYHUKAMUGHble  OelCmBUs,  00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0menne:



e BOCIIPUHUMATh U (OPMYJINPOBATh CY>KJI€HUSI B COOTBETCTBUU C YCIOBUIMHU
U IensIMd OOIIeHHS; SICHO, TOYHO, IPaMOTHO BBIPAKAaTh CBOIO TOYKY
3p€HUs B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOIY
pelIeHus 3aJa4l, KOMMEHTHPOBATh MOJYYEHHBIN pe3yibTar;

*B X0/i¢ 00CYX/ICHHUA 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOM TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXACHHUA C CYXKACHUAMU JAPYTUX
YYaCTHUKOB JHaJIora, OOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM opme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e IPEICTABIIATh PE3YIbTAThl PEIICHUS 3a]1a4H, SKCIIEPUMEHTA, HCCIEI0BaHUS,
MPOEKTa; CaMOCTOSITENILHO BHIOMpATh (QOpMAT BBICTYIUICHHS C YYETOM
3aJ1a4 MPEe3eHTal U OCOOEHHOCTEN ayIUTOPHH.

CorpyaHunuecrno:

¢ IOHUMATh U MCMOJB30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAIBbHON
paboThl MpU penieHuM Y4eOHBIX 3a/ay; NPUHUMATh LEIb COBMECTHOM
NEeATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3alMI0  COBMECTHOM  paloThlI,
pacnpenensaTb BHAbI paboT, JOroBapuBaThCs, OOCYXKIaTh MpPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOACH;

e y4aCTBOBATh B IPYMIOBBIX (PopMax paboTsl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJIHATH CBOIO 4YacTh pabOThl H
KOOpJIMHUPOBaTh CBOM JIEMCTBHUS C JPYITMMH YJIE€HAMHU KOMAaH/[BI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIMIMIA MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

3) Vuusepcanonuvie  pecynamuenule oeticmausl, obecneyusaom
Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranuzamnus:

e COCTaBIISITh TIJIaH, AJITOPUTM PEILICHUS 3a/1a4H, BEIOMPATh CIIOCOO PEIICHUs ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

eBJIQJICTh HABBIKAMHU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIAJETh CHoco0aMu  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;

e IPEJIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATb COOTBETCTBUE pE3yjbTaTa LEIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

OnepupoBaTh NOHATUAMHU: TOUKA, PSAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS U3 HHUX IPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: NMAPATIIETLHOCTD U MEPIEHAUKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudunmpoBaTe B3aUMHOE PpACIONIOKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: JBYI'PAaHHBIM yroyl, TpaHW JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yriia; JIMHEWHBIN Yroj ABYTPAHHOTO yIJa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATUSAMH: MHOTOTPAHHHK, BBINYKJIBIA M HEBBITYKIBINA
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPABUIIbHBII MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOIPAaHHUKOB (MHUpamMHuaa; NpuU3Ma,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

KnaccupumupoBate  MHOTOTpAaHHUKH,  BbIOMpass ~ OCHOBaHUS IS
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OnepupoBaTh NOHATHAMU: CEKYIasi INIOCKOCTh, CEYEHHE MHOTOI'PAaHHUKOB.

OOBIACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIONb3YSl METOJ, CJIEOB.

CtpouTh ceueHHS MHOTOTPAaHHUKOB METOJOM  CII[OB, BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Pematp 3amaun Ha HAXOXKJIECHUE TEOMETPUIECKUX BEIMYUH MO 00pa3iam WiH
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/1a4 Ha BBIYMCICHUE PACCTOSIHUA MEXIY ABYMSI
TOYKAMHM, OT TOYKH JO TPSAMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BETTMYMH MO 00pasiaM Hiu
aITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABl MpPH PpEIICHUH
CTaHJAPTHBIX MaTeMaTHYEeCKMX 3aJady Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIy TMNPSIMONA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.



Bbruncnate 00bEMBI M MJIOLIAAN [TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuga) C TpUMEHEHHuEM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE;, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEJICTAaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensTb TeomeTpudeckue (aKTbl UIA PEUICHHS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO AroB PELICHUs], €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

IIpruMenaTs  mpocTeHIIMe MIPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IprBOoINTH NpHMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh IOJXY4YEHHBbIE 3HAHWS HA IPAKTHKE: aHAJIWU3UPOBATh pPEaJbHBIC
CUTyallUM W NPHUMEHATh HU3YyYCHHBIC IOHATHS B IPOLECCE IIOMCKA PEILICHUS
MaTeMaTUYeCKH CQPOPMYJIMPOBAHHOM MPOOJEMBbI, MOJIEIHPOBATH pealbHbIC
CUTyalluH Ha S3bIKE T'E€OMETPUU, MCCIEAOBaTh IMOCTPOCHHBIE MOJAEIH C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOPEM, arllapaTa ajreopbl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM F€OMETPUYECKUX BEIUYHH.

11 KITACC

OnepupoBarh MOHATHSAMU: [WJIMHIPUYECKAas TMOBEPXHOCTb, 0OOpa3yroIIne
UUAJUHIPUYECKOW  MOBEPXHOCTU;,  IWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
o0OpazyroIiue KOHMYEeCKON MOBEPXHOCTH, KOHYC; c(hepruuecKas MoBEpXHOCTb.

Pacnio3naBath Tena Bpamienus (HUIUHAP, KOHYC, cdepa u map).

OOBICHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnioyiokeHue chepbl U TIOCKOCTH.

OneprpoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTAa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Boruucnsate  00BEMBI M IIJIOMIAAM  TIOBEPXHOCTEH  Tell  BpalieHwus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBarh TMOHATHUSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMMCAHHBIA OKOJIO cdepsl; chepa, BIMUCAHHAI B MHOTOTPAHHUK WJIH TEJO
BpallCHUSI.

BbIuucnsaTh COOTHOILIGHHST MEXKIY IUIOMIAISIMU MOBEPXHOCTEH U 00BEMaMHU
MOTO0HBIX TE.



N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢buryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH W MPeoOpa3oBbIBaTh HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  JEHCTBUSI  CIOKEHHsS BEKTOPOB, BBIYMUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAaMU OHH 00JIa1at0T.

[IpuMeHATH IPaBUIIO NapasuICICIUIIEIA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEXAY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymMmMy BEKTOPOB M NPOU3BEAECHNE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOpPaMH, CKaJspHOE IIPOU3BEICHUE, PpACKIA[bIBaTh BEKTOpP IO JBYM
HEKOJIJINHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPANHAT.

[IpumensaTh reomeTpuyeckue (akTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUSA
3aJ1aHbI B IBHOH (hopme.

Pemars mpocreiimme reoMeTpuuecKre 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKMX OTHOIIEHUH U
HAX0XkJI€HWE FeOMETPUUECKUX BEJIMYMH 110 00pa3liaM UM alropuTMam, IpUMeHss
MU3BECTHBIC METO/IbI [IPU PEILICHUH CTAaHAAPTHBIX MaTEMaTHYECKUX 3a1a4.

[IpruMeHsaTh mpocTEWIIMEe TPOTrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B NPUPOIE H
JKW3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

IIprMeHATh IMOJyYEeHHBIE 3HAHMS HaA IPAKTUKE: aHAJIWU3UPOBATh PEabHbIE
CUTyallud W IIPUMEHSATb HW3Y4YEHHBIE IIOHATHsS B MPOLECCE IIOUCKA pPEIICHUS
MaTeMaTU4YeCKu C(OPMYIHPOBAHHOM TPOOJIEMBbI, MOJEIMPOBATH pealbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEAOBaTh IMOCTPOECHHBIE MOJAEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara aireopbl; peuarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnunyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Koutpoabnbie | IIpakTunyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeomMeTpuio 10 2 edsoo.ru
’ [IpsiMBbI€ M TUIOCKOCTH B npOCTpaHCTBe.U 12 1 4 edsoo.ru
[TapannenbHOCTb NPSIMBIX U INIOCKOCTEH
3 HepHGHI[I/IInyDIpHOCTB TPSMBIX U 2 3 edsoo U
IUIOCKOCTEH
4 VYTribl MEXAY NPSIMBIMH U IIJIOCKOCTSMU 10 1 3 edsoo.ru
5 MHororpaHHUKU 11 1 5 edsoo.ru
6 O0bEMBI MHOTOTPAaHHUKOB 9 1 2 edsoo.ru
7 IloBTOpEHME: CeUeHUs, PACCTOSHUSA U YIIIbI 4 1 2 edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 21




11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB U TeM undpoBbie
Ne i/ P Konrpoasubie | Ilpakrunuyeckue (1ucpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypchbl
Tena BpauieHus 12 3 edsoo.ru
O0BbEMBI TEN 5 1 1 edsoo.ru
BekTopsl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 4 edsoo.ru
[ToBTOpEHHE, o6o6meHI/ie, 7 1 ) edsoo.ru
cucTeMaTu3aIus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 10




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnunyectBo yacos DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bcero u3y4yeHHs1  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchbl

OCHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.

1 [TpaBuia n300pakeHus HA pUCYHKAX: 1 edsoo.ru
M300pakeHMs TNIOCKOCTEH, MapaieIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka
[TonsATHSA: NEepeceKkaroIuecs II0CKOCTH,

2 1 edsoo.ru
nepeceKaroIyecs npsmast v IIoCKoCTh
[ToHsATHSA: NEepeceKkaroIuecs II0CKOCTH,

3 1 edsoo.ru
nepecekarommecs npsmasi 1 miockocThb
3HaKOMCTBO C MHOT'OIpaHHUKaMH,

4 n300pakeHUe MHOTOTPAHHUKOB Ha 1 1 edsoo.ru
PUCYHKAX, Ha IPOEKIMOHHBIX YePTEKaxX
HauanbeHble cBeieHust 0 KyOe U mupamuie,

5 ux pa3BEépPTKU U Mozeu. CeueHus 1 edsoo.ru
MHOT'OI'PaHHUKOB
HauanbHble cBeieHus 0 KyOe U nupamue,

6 uX pa3BEépTku U Moaenu. CedeHus 1 1 edsoo.ru
MHOT'OTPaHHHKOB
[TonsiTre 06 akCHOMaTHYECKOM

7 IIOCTPOEHUH CTEPEOMETPHH: AKCUOMBI 1 edsoo.ru

CTCPCOMCTPHU U CICACTBUA U3 HUX




IToHsATHE 00 AKCMOMATUYECKOM

Ha TJIOCKOCTH: TETpasdp, KyoO,

8 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBbI edsoo.ru
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonaTue 06 akCMOMATUYECKOM
9 IIOCTPOEHHUH CTEPEOMETPHUH: AKCUOMBbI edsoo.ru
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonaTue 06 akCMOMATHYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBbI edsoo.ru
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3aumHoOe pacnosio;xeHue npsiMbIX B
1 IIPOCTPAHCTBE: MTEpECEKAOLINECS, edsoo U
napajulesibHbIE U CKpEIIUBaIOIINECcs
IIPSIMBIE
[TapannenpHOCTh NPSMBIX U IIJIOCKOCTEH B
1 IIPOCTPAHCTBE: MapajlIeIbHbIE np;n\fme B edsoo U
IIPOCTPAHCTBE; MAapAJIIEIBbHOCTD TPEX
MIPSIMBIX
[TapannenpbHOCTh MPSIMBIX U IUIOCKOCTEW B
13 npoctpaHcTse: [lapamiensHoCTh NpsAMon 1 edsoo.ru
IJIOCKOCTH
14 VYTIIIBI C COHAIIPaBIEHHBIMU CTOPOHAMU edsoo.ru
15 Yroa Mexay IpsMbIMU B IIPOCTPAHCTBE edsoo.ru
16 Yros Mexay nIpsIMbIMHU B IPOCTPAHCTBE edsoo.ru
[TapamienpHOCTB MIIOCKOCTEM:
17 edsoo.ru
napajuieNbHbIe MII0CKOCTH
18 CBolicTBa MapajuIebHBIX IUNIOCKOCTEN edsoo.ru
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI edsoo.ru




napasuieNenure]]

20 [Toctpoenue ceuenuii edsoo.ru

21 [Toctpoenue ceuenuit edsoo.ru
KonTponbnas pabota o reme "[Ipsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannensHOCTh MPSIMBIX U MJIOCKOCTEM"
[TeprieHAMKYASAPHOCTH NIPSAMOU U

23 IJIOCKOCTH: IEPIEHIUKYIISIPHBIE IPSMBbIE B edsoo.ru
MIPOCTPAHCTBE
[Ipsimble napasuienbHbIe U

24 P P edsoo.ru
MEePIEHIUKYISIPHBIE K TITIOCKOCTH
[Ipsimbie napajuiebHbIE U

25 p P edsoo.ru
MePIEeHIUKYIISAPHBIC K INIOCKOCTH
IIpu3Hak nepneHIuKyISPHOCTH IIPSIMOU U

26 p p yAp P edsoo.ru
TJIOCKOCTHU
ITpu3Hak nepneHINKyIIPHOCTH IPSIMOM U

27 P P YBp P edsoo.ru
MJIOCKOCTH
Teopema o mpsmMoil epHeHANKYISAPHON

28 P P P yp edsoo.ru
IJIOCKOCTH
Teopema o npsmMoil epIeHANKYISAPHON

29 P P p Yp edsoo.ru
IJIOCKOCTH
Teopema o npsmMoil epIeHANKYISAPHON

30 P P P yp edsoo.ru
IJIOCKOCTH
[lepneHuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT edsoo.ru
MPSAMOM 0 IIOCKOCTH
[TepnienuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE

32 P Yp P edsoo.ru

OT TOYKH 0 ITIOCKOCTH, paCCTOAHUE OT




MIPSIMOM 10 TUIOCKOCTH

[leprnieHIuKyINsIp U HAKJIIOHHBIE: PACCTOSHUE

33 OT TOYKH JO INIOCKOCTH, PACCTOSIHUE OT edsoo.ru
IPSIMOM 10 IVIOCKOCTH
IlepnieHIUKYIAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT edsoo.ru
IPSIMOM 0 IVIOCKOCTH

35 Vel 11 IIPOCTPAHCTBE: YTOJI MEKILY edsoo U
MPSIMON U TUIOCKOCTBIO

36 JIByrpaHHBIN yToJ1, IMHEUHBINA YIOJl edsoo.ru
JIBYTPAHHOIO yIJIa

37 JIByrpaHHbIN yTo, IUHEUHBINA YTOJl edsoo U
JBYTPAHHOI'O yIJia
IlepneHIMKYIAPHOCTD TUNIOCKOCTEN:

38 IIPU3HAK [IEPIEHIUKYISIPHOCTH IBYX edsoo.ru
IUIOCKOCTEN
IlepneHIMKYIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK IEPIEHAUKYIISIPHOCTH ABYX edsoo.ru
IUIOCKOCTEN
IlepnieH IMKYIAPHOCTD TNIOCKOCTEN:

40 IIPU3HAK [IEPIEHUKYIISIPHOCTHU IBYX edsoo.ru
IIJIOCKOCTEMN

41 Teopema o TpEX nepreHauKyIIsIpax edsoo.ru

42 TeopeMa 0 TpEX nepreHaUKYIIsIpax edsoo.ru

43 Teopema o TpEX nepreHauKyIIsIpax edsoo.ru
KonrtponbHas pabora no remam

44 "IleprieH IUKyYJIApHOCTD NPSAMBIX U

riockocteil" u "YTriel MeX Ay NpSIMbIMU U




IUTOCKOCTSIMHU"

45

IToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHMKU; pa3BEPTKA
MHOI'OTpaHHHUKA

edsoo.ru

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS MPU3MBI; IPSMas U HAKJIOHHAs
MIPU3MbI; OOKOBas M MOJIHAS [IOBEPXHOCTD
TIPU3MBI

edsoo.ru

47

[Tapannenenunen, npssMOyTrOIbHBIN
napajulesenuIes U ero CBolcTBa

edsoo.ru

48

[Inpamua: n-yronbHas IMpaMuaa, TPaHU U
OCHOBaHUE NMHUpaMUbl; OOKOBas U MOJHAS
IIOBEPXHOCTbH ITUPAMHU/IbI; IPABWIIbHAS U
yCeu€HHas upaMuaa

edsoo.ru

49

HpaBI/IHI)HI)IC MHOT'OIpaHHUKH: ITIOHATUC
IMPpaBHUJILHOTO MHOT'OI'PAaHHHWKA, ITPABUJIbHAA
IpU3Ma U MpaBWIbHAS MUPaMUJIa;
IIpaBUJIbHAA TPCyroJibHas nupamMuaa u
MIpaBWIbHBIN TeTpadip; KyO

edsoo.ru

50

[IpencraBienue o MPaBUIBLHBIX
MHOTOTPaHHUKAX: OKTAdIp, AOJEKadIp U
HKOCAdIP.

edsoo.ru

51

CuMMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOYKH, TPSIMOM, IIJIOCKOCTH.
DJIeMEHThl CUMMETPHUH B TUPAMHUAAX,
napajuiejenuneax, MpaBUIbHbIX
MHOI'OTpaHHUKAX

edsoo.ru




Brranciaenue 31eMeHTOB MHOI'OI'paHHUKOB!

52 . 1 edsoo.ru
pEOpa, MuaroHa u, yribl
[Tnouranb 60KOBOI NOBEPXHOCTHU U MOJIHOM
53 HOBerHOSTI/I PSIMOi npmMm,u TUIOIIAb | edsoo.u
OCHOBaHUH, TeopeMa 0 GOKOBOI
MOBEPXHOCTHU MPSMON TPU3MBI
[Tnouians 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHON Hflp&MPII[LI, | edSoo.rU
TeopeMa O IJI0NIA 1 OOKOBOW MOBEPXHOCTH
yCeuEHHOM MUPaMHIbI
55 KonTponbnas pabora o teme |
"MHororpaHHuKH"
56 [Tonsitue 06 00BEME 1 edsoo.ru
57 O0BEM TUpaMUJIBI 1 edsoo.ru
58 O0BEM nupamMuIpl 1 edsoo.ru
59 O06BEM upamMuIbI 1 edsoo.ru
60 O0BEM TUpaMUIbI 1 edsoo.ru
61 OO6BEM npU3MBI 1 edsoo.ru
62 O0BEM pU3MBI 1 edsoo.ru
63 O0BEM TPU3MBI 1 edsoo.ru
64 KonTponbnas padota no reme "OO6bEMBI |
MHOTOI'PaHHUKOB"
[ToBTOpEeHmE, 0000IICHNE CUCTEMaTH3aIUs
65 3HaHuil. [TocTtpoenne ceueHuii B 1 edsoo.ru
MHOT'OTpaHHHKE
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATU3AIIS
66 3HAHUU. Beruncienue paccTosiHU: MeXay 1 edsoo.ru

ABYMA TOYKAMH, OT TOUKH 10 HpHMOﬁ, oT




TOYKH O0 IJIIOCKOCTH, MCXKOY
CKpCHIUBAOIIHUMUCA ITPAMBIMU

67 HToroBas KOHTpOJIbHAs paboTa

[ToBTOpEeHue, 06001IeHNE cUCTeMaTH3aus
3HaHUW. BeruucieHue yrioB: Mexay

68 CKPEUIUBAIOIIUMHUCS MPSIMBIMU, MEXIY
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXAY MIIOCKOCTSIMU

edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

21




11 KJIACC

KoJau4decTBO Yacos DJIeKTPOHHbIE
Hdara nudposbie
Nen/m | Tema ypoka Konrpoasnsie | IlpakTuyeckue
Bceero u3yuyeHusi =~ oOpa3oBaTejbHbIE
padoTsbI padoThbI
pecypcbl
Cdepa u map: LeHTp, paguyc, THaMeTp;
| bep p p, paauyc, p; ! edsoo.ru
TUTONIA/Ib TTIOBEPXHOCTHU CHEPHI
B3auMHoe pacrionoxenue chepsl 1
2 IUIOCKOCTH; KacaTeJIbHas IIJIOCKOCTh K 1 edsoo.ru
cthepe; miomaas chepsl
W3o0paxenue chepsl, mapa Ha
3 p (epet, map 1 1 edsoo.ru
miockoct. CedeHus 1mapa
[umuHaprdeckas MOBEpXHOCTD,
oOpa3yroiue MIWIHHAPUIECKOMH
4 pasy P . 1 edsoo.ru
MOBEPXHOCTHU, OCh IIMJIMHAPUIECKON
MOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTH, 00pa3yromas 1 OCh;
5 p ’ pv o . ’ 1 edsoo.ru
IUIOINAAbL OOKOBOM M IIOIHOMN
MTOBEPXHOCTH
N3o0paxenne MUINHIPA Ha TNIOCKOCTH.
Passéprka nmuinnapa. Ceuenus
6 P P . 1 1 edsoo.ru
MUIMHJPA (TUIOCKOCTBIO, MapaieTbHON
VI TIEPIICHIUK YIS PHON OCH IIMIIMH/IPA)
Konunueckas moBepxHOCTh, 00pa3yrolue
7 KOHUYECKOU IMIOBEPXHOCTH, OCh U 1 edsoo.ru

BCpIIMHA KOHHYCSCKOM IMMOBECPXHOCTHU




Konyc: ocHOoBaHue u BepunHa,

8 o0pa3yromias ¥ oCh; IIOMAab OOKOBOW U edsoo.ru
IIOJIHOM ITOBEPXHOCTHU
Y ceu€HHbII KOHYC: 00pa3yroue u
9 BBICOTA; OCHOBaHUA U OOKOBas edsoo.ru
MOBEPXHOCTh
N300paxeHne KoHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapajuIeIbHON edsoo.ru
OCHOBAaHUIO, U IJIOCKOCTBIO, IPOXOAALIEH
4yepe3 BEpPIIUHY)
KomOunamus Ten BparieHus u
11 edsoo.ru
MHOTOTPaHHUKOB
MHororpaHHUK, ONMCAHHBIA OKOJIO
12 cthepsl; chepa, BOUCaHHAS B edsoo.ru
MHOTOTPAaHHUK WJIU B TEJIO BPAILLICHUS
[Tonsitue 06 00bEMe. OCHOBHBIE
13 edsoo.ru
CBOIcTBa 0OBEMOB TEN
14 O0bEM UIMHIpa, KOHyca edsoo.ru
15 O0béM mrapa u maomaab chepsl edsoo.ru
[TonoOHbIE TE€Na B IPOCTPAHCTRE.
16 COOTHOIICHUS MEXKTY TIIOIIAISIMHU edsoo.ru
MOBEPXHOCTEH, 00BbEMaMHU MOJOOHBIX TEI
17 KonTtponbHas pabora o remam "Tena
BpaieHus" u "O6beMbl Ten"
18 BekTop Ha IIJI0OCKOCTH U B IIPOCTPAHCTBE edsoo.ru
19 CrnosxeHue v BBIYMTaHHUE BEKTOPOB edsoo.ru
20 YMHOKEHUE BEKTOPA HA YHUCIIO edsoo.ru




21

PasnosxeHnue BekTopa 110 Tpém
HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajulenenunena

edsoo.ru

22

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHHEM ITPaBUJI ICHCTBHI ¢
BEKTOPAMHU

edsoo.ru

23

[IpsimoyrosibHas cuctema KOOpAUHAT B
npoctpancTBe. KoopauHatsl BeKTopa.
[Tpocreiimune 3agaun B KOOpAUHATax

edsoo.ru

24

Yron mexay Bekropamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB

edsoo.ru

25

Brruucnenue YIJI0B MCKAY NPAMBIMHA U
IJIOCKOCTAMU

edsoo.ru

26

KoopannaTHO-BEKTOPHBIN METOL ITPU
pELIEHNUN T€OMETPUYECKUX 3a1a4

edsoo.ru

27

KonrtponsHas pabota o reme "BexTopbl
Y KOOPAMHATHI B IPOCTpPaHCTBE"

28

[ToBTOpenHue, 0600IICHUE U
cucremarn3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH

edsoo.ru

29

[ToBTOpenHue, 0600IICHUE U
cucremarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAaHAMETPHUH

edsoo.ru

30

[ToBTOpeHmE, 0600ITICHUE U
cUCTeMaTH3aIlys 3HaHUi. 3a1auun
TUTAHUMETPUH U METOJIBI UX PEIICHUS

edsoo.ru




[ToBTOpenue, 06001IIeHUE U

31 cucTeMaTu3allus 3HaHui. 3a1a4n 1 1 edsoo.ru
TUTAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpenue, 06001IIeHUE U
cucremaruzanwsi 3HaHui. OCHOBHBIE

32 1 edsoo.ru
burypsl, pakTbl, TEOPEMBI Kypca
CTepEOMETpUU

33 WroroBas KOHTpOJIbHASA PabOTa 1
IToBTOpEHKE, 0000IIIEHHE U

34 P B . 1 edsoo.ru
CUCTEMAaTH3AIMSI 3HAHHMA

OBILIEE KOJIMYECTBO YACOB I1O 34 10

[TIPOT'PAMME







YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: ajiredpa 1 Hauajia MaTEMaTHYECKOTO aHaIn3a, TEOMETPUSL.
['eometpus, 10-11 xnacesl/ Atanacsn JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIbI IJIS1 YUUTEJIA

MareMatuka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHaJIM3a, FEOMETPHSL.
I'eomeTpusi. 10-11 knaccel: yueOHUK J1st

00111e00pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbIN U YIITYyOJICHHBIN

ypoBHH/ JI.C. AtanacsH, B.®. byry3o0s, C.b. Kagomiies, 2.1". [1o3nsk, JI.C.

Kucenéra. M.: "IIpocBenienue".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

edsoo.ru
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