MHUHHUCTEPCTBO IMTPOCBEIEHUSI POCCUVCKOM ®EJEPAIIMA
MuHuctepcTBO 00pa3zoBanus MpkyTckoii oomactu

1YnpasieHue o0pa3oBaHus MyHUIIMIAILHOTO 00pa3oBanus roponaa Kupencka;

MKOY COHLI Ne6 r. Kupencka

COT'JIACOBAHO COT'JIACOBAHO Y TBEPXIAIO!
[Iporoxon 3acexanus MO 3aMecTHTENIb JUpeKTopa 110 Y BP; [Ipuka3 pykoBogurens OV
[Iporoxoin Ne5 ot 20.05.2024 r; 31 aBrycra 2024 r.; No 98-OJ1 ot 31.08.2024 .
PykoBoauTenb MO J{upexrop I_HKOJ'II)IE

( @IHchoga AB}) (TlepeomoBa KBI ) ( EPO)KGHKO AA))

MoanncaHo undposon noanucolo: PoxxeHko ApTem
AnekcaHapoBuY

DN: c=RU, st=MpkyTckas obnactb, |=r. KupeHck,
title=[lnpekrop, o=MYHULIMMNAJIbHOE KA3EHHOE
OBLLEOBPA3OBATEJIbHOE YUYPEXOEHWE
"CPEAHAA OBLLEOBPA3OBATEJIbHAA LLKOJMA Ne 6
. KUPEHCKA",
1.2.643.100.3=120B3036363432343139363636,
1.2.643.3.131.1.1=120C33383331303135353138313
0, email=uoakmr@yandex.ru, givenName=Aptem
AnekcaHgpoBuy, sn=PoxeHKo, cn=PoxeHKo ApTem
AnekcaHgpoBsuy

[Hara: 2024.10.08 16:31:59 +08'00'

PABOYA S [IPOTPAMMA
(ID 3903924)

yqe6Horonpez[MeTa

«I'eometpus. ba3oBbIil ypOBEHB)
st obydaromuxcest 10 — 11 xmaccos

Cocrasurens: JlucsakoBaAneHaBacuibeBHa:
YIATEIIbMAaTEMATHKH

[ T T —— 1
I
|
1

202412025



MHNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCcyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOYUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBisieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
NOHATUHHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUraTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTpPa)XKEHUsI OKPYXkAlOIIEero MHpa, YCJIOBHUE YCIIELIHOTO IO3HAHUS U aKTUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM J1E€ATEIHHOCTH,
SBIISICTCS OJAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30oBaHMsI
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOy4YaronIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1yO0OKO, €clii B JajibHEHIIeM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS pEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENSX, TO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHUpoBaHHEe  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuUTHE WHTEJJIEKTYaJIbHbBIX 151 TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
IrEOMETPUYECKUN ammapar JUisl PELICHHs IMPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpENEIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJa4 Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3ydenne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIABHBIE TPAMBIE B  IPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOoJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapayutenbHOCTH IJIOCKOCTEM: [apajuieaIbHbIE IJIOCKOCTH; CBOWCTBA
napayiebHbIX TUIockocTei. [IpocTeitimme mpocTpaHCTBeHHbIE (QUTYpBl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes]; HOCTPOCHUE CEUECHUN.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleibHbIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O NPSAMOWU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[lepnieHaAUKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  TUIOCKOCTH,  TPOEKIUs  (GUTypsl Ha  IUIOCKOCTb.
[lepneHaUKyYISIPHOCTh  IJIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX MEPIEHIUKYIAPaXx.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MPsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IIPSIMOYTOJIbHBIN
napajuiesienunes U ero cpoucrsa. [lupamupa: N-yroipHas nupamujaa, TpaHd U
OCHOBAHHE MUPAMHUJIBI; OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI;, IPABUIIbHAS
yced€HHass nupamMuaa. OIJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusnbHble
MHOTOTPAaHHHUKH: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
[PaBUJIbHAS [HUPAMUJA; [PaBWIbHAs TPEYrojbHas NUPaMHUAA W IPABUIIbHBIN



terpasap; KyO. IlpencraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAaX, NapajuieJenuIenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH MPABWIBHOM MNHpPaMUIBI,
TeopeMa O IUlomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0BéMe. OO0BEM
MMAPAMUIBI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

[nnuHapuyeckas ITOBEPXHOCTB, oOpasyroiue HMJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEpXHOCTU. I[lwmHIp: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3anMHoe pacrionoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chepsl.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMmOuHnanun Tenm BpamieHWss YW MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TEJIO
BpaICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEME
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
konyca. O0BEM Mmapa u miomasas chepsl.

[Tomo6Gueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwiMHIpa (TapaJyIeibHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPIIHUHY), CECUCHUS
uiapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpaHcTBe. ClIOKEHNE U BEIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHne BEKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKaasipHOE MPOU3BEIIEHHUE BEKTOPOB.
BrluncnieHne yrioB MexIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTC:

I'paknanckoe BocnMTaHUe:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMU 00YUAIOIErocst Kak akTUBHOTO
U OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaXIaHCKOTro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUU C WX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIGHTUYHOCTH, YBAXKECHUS K
MPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, cpepax

SKOHOMUKH.
JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOPMHUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTHUYCCKOTO  IIOBEJICHMS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO.

IcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCNIUTAHHE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); busnyecKkoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINH BBHIOOP
Oynymeil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKUX MpoOJeMm;
OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIS pelieHus 3aaad B
00JaCTH  OKpY’)KAroMIeH Ccpepl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITMBUIN3AINW, OBJAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOW KyIbTYpOW KakK CPEJACTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanrvbnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arOm
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
UCC1e008amenbCKux onepayutl, yMmeHut pabomams ¢ ungopmayueti).



Bba3zoBbletornueckueeicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKA MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOPMYIUPOBATH U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBOpeursi B (paKkTaxX, AAaHHBIX, HAONIIOJACHUSIX U YTBEPXKICHHIX;
npemjiaraTb ~ KpUTEPUM IS BBISABICHHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIUIO,
OPUBOJUTH MPUMEPHl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh croco0 pemnieHuss y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIlICHUs, BBIOMpaTh Haubojee NOAXOAANMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3zoBnienccienoBarejbcKueeiCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
NPOBEAEHHOTO HAOIONEHUS, UCCIENOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IPOILECCA, a TAKKE BBIIBUIATH
IPEAINOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIABJIIATD I[G(l)I/II_II/ITBI HH(bOpMaLII/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJIA pCIICHUA 3ada4M;



e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBAaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaTh WH(MOPMAIINIO, TIPEICTABISITh €€ B pa3IMUHbBIX (opMax,
WLTIOCTPUPOBATH TpadUICCKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCAL.

OOwmenne:

e BOCIPUHUMATH W (OPMYIUPOBATh CYXKACHUS B COOTBETCTBHH C
YCIIOBHSIMHU | TCIIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B XO0/€ OOCYXJICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
POOJIEMBI, perIacMOM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pEIICHMS; COIMOCTaBISATh CBOM CYXICHHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue W CXOJICTBO TO3UIIUN; B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TMpPEACTAaBIATh  PE3yJNbTAaThl  PEHIEHWs  3aJayd,  HKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

e NOHMMAThb W  UCHOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOM |
WHINBHUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOH JAESITENbHOCTH, IJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, TOrOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIC); BBHINOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOW JIGHCTBUS C JPYTMMH WICHAMH KOMaH]IBI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

e COCTAaBIIAATH IUIaH, AITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCO0 pelieHus
C Y4E€TOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATCIIBHON peQuIeKCMH KaK OCO3HAHUSA
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIAQJETh CHOCOOAMHU  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca U
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISIBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPsAMas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI M3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TTIOCKOCTEHM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIM YTOJI, TpaHU JBYIPAaHHOTO YIJa,
pebpo ABYTrpaHHOTO yIJia; JUHEHHBIM Yrojl ABYTPAHHOTO yTia; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHUK, BBITYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, TPaBUILHBIH MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHUpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TapaJiJIeNIeTHUIIe T, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBEIOMpast OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOT'OTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaJUICIICTTUICIbI).

OnepupoBath MOHATUSIMU: CEKYIIasi MIIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YS METO/I CIIEIOB.

CtpouTh ceY€HHUs] MHOTOIPAaHHUKOB METOJOM  CIJIEJIOB, BBINIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHHUBY.



PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MAaTEMAaTHUYECKUX 33/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMs
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPHU PEIICHUH
CTAHJAPTHBIX ~MATEMATHYECKUX 3aJa4 HAa  BBIYMCIEHHUE YIJOB  MEXIY
CKpPELIMBAIOIIUMUCS TPAMBIMU, MEXKIY TMPAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TUIOIIAAM MOBEPXHOCTE MHOTOTPAaHHUKOB (TIpHU3Ma,
nupampaa) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHHS MEXKIY
IUIOLIA/IIMU NTOBEPXHOCTEH, 00bEMaMH 1MOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTAaBICHHYIO HAa YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOANTHE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATh W3YUYECHHBIE IIOHATUS B IMPOLIECCE IOWCKA PELICHUS
MaTeMaTUYeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCTh, 0OO0pasyrolue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTH,
oOpasymolne KOHUYECKON TOBEPXHOCTH, KOHYC; chepruyecKkasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpaIlleHUsI.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.



OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAaHHE IIAPOBOI0 CJIOSA, BBICOTA IIAPOBOTO CJIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (DOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONUCaHHBIM OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

Bb4ucasaTe COOTHOLIEHUST MEXIY IUIOMAAIMHU MOBEPXHOCTEN M 00bEMaMu
10JIOOHBIX TEJI.

N300paxxkarb u3ydyaemble (QUIypbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOWCTBAMHU OHH 00JIaJalOT.

[IprMeEHATH MTPaBUIIO NAapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpA, YIoJ MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPAaCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate npocreiilime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3agaunm Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUMX OTHOILUEHUH W
HAXO0XKJIEHWE TeOMETPUUECKUX BEJIMUYMH MO 00pa3laM WM alropuT™MaM, MPUMEHsS
W3BECTHBIE METObI ITPU PELIEHUU CTAHAAPTHBIX MATEMATHYECKUX 3aa4.

[IppuMeHATs  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.



[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOMy4YEHHBbIE 3HAHWS Ha MPAKTHUKE: aHAIU3UPOBATh pPEaJIbHBIE
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHOM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM F€OMETPUYECKHUX MOHATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnvecTBouyacon JJIeKTPOHHbIE
n/m TeMNnporpamMmbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (wndpponric)
o0pa3oBaTe/IbHbIepeCcypChI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ ¥ TUIOCKOCTH B
5 IPOCTPAHCTBE. 12 1
[TapannenbHOCTEIPSIMBIX U
IUIOCKOCTEH
3 HepneHﬂmfynapHOCTanﬂme u 12
TUTOCKOCTEH
4 VYrabl MEXIy IpIMBIMUA U 10 1
TUTOCKOCTSIMU
5 MHororpanHuKu 11
6 OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpeHMe: ceueHus, 4 1
paccTOSHUS U YTJIIbI
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0
[MTPOI'PAMME




11 KIIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPeCyPChI
TemnaBpamenust 12
OOBEMBITEN 5 1
BekTopbl 1 KOOpIMHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpeHME, 06061H€Hf1€, 7 1
cUCTeMaTH3alUsA3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME




10 KJIACC

HNOYPOYHOE IINTAHUPOBAHMUE

Ne

n/

Temaypoka

OcHOBHBIE TOHATHUSA
CTEPEOMETPHUH: TOYKA,
npsiMasi, TII0CKOCTb,
npoctpancTBo. [IpaBuna
M300paKeHHS Ha
pHUCYHKaX: U300pakeHUS
IUIOCKOCTEH,
napajaCJIbHBIX MPAMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

KoauuyecTBo4uacoB

Bce  KourtpoJuabHbiep
ro a00ThI

IIpakTuyeckuep
a00ThI

Jarausyy
eHUA

DileKTpoHHbIenupoBbIcOdOpazoBaTeJI
bHbIEpecypchl

IToasarus:
MepeCceKarImecs
IUIOCKOCTH,
MepECEKAIOIIMNECS ITpsAMast
U TJIOCKOCTh

ITousTHs:
MepeceKarnmecs
IUIOCKOCTH,
MEPECEKAOIIMNECS MTpsAMast
U TJIOCKOCTD

3HaKOMCTBO C




MHOTOIPAaHHUKAMHU,
Hn300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKax, Ha
MPOEKIIMOHHBIX YepTekKax
HauvanpHbie cBeaCHUS O
KyOe u mupamuje, ux
Pa3BEPTKHU U MOJIEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

HauanbHbie cBeeHUS O
KyOe 1 nupamuze, ux
Pa3BEPTKHU U MOJIEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: aKCHOMBI
CTEpEOMETPUU U
CIIEICTBHS U3 HHUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPUU: AKCHOMBI
CTEpEeOMETPUU U
CIIEICTBUS U3 HUX
IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI




CTEpPEOMETPUH U
CIIC/ICTBHSI U3 HUX

10

ITousarue 06
AKCHOMAaTHYECKOM
OCTPOCHHUHU
CTEPEOMETPHUH: AaKCHOMBI
CTEPEOMETPUH H
CJIEICTBUS U3 HUX

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
napasuieNibHbIe U
CKpEIIMBAOIINECs
npsiMbIe

12

13

14

[TapamienbHOCTE IPSAMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTD IPAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTD IPAMOI
Y TUIOCKOCTH

Vel ¢
COHAIIPaBICHHBIMUCTOPOH
aMu




15

VYros Mexay NpsMbIMU B
IPOCTPaHCTBE

16

17

18

VYros Mexay NpsMbIMU B
MIPOCTPAHCTBE
[TapaebHOCTBHIIIOCKOCT
ei: 1
napaieIbHBICTUIOCKOCTH
CaolicTBanapaieIbHbIXIT
JIOCKOCTEH

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE

(GUrypHI Ha MJIOCKOCTH: 1
TeTpa’ip, KyoO,

napasenenumnes

20
21

IToctpoenneceuenuii

ITocTpoeHneceueHu

22

KonTponbHas pabora no
teme "[Ipsmbie u
TUTOCKOCTH B
POCTPaHCTBE.
[MTapannenbHOCTBIPSMBIX
Y TUIOCKOCTEN"

23

[lepneHAUKYISIPHOCTH
IIPSIMOM U INIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

24

[Ipsambie mapasienbHbIEe U
NepIeHIUKYISIpHbIE K




IJIOCKOCTH

25

26

27

[IpsimMble mapasnienbHble U
NEePIEHIUKYJIIPHBIE K
IJIOCKOCTH

[Ipusnak
MEePIEeHIUKYISIPHOCTH
PSIMOH U TIIOCKOCTHU

[Tpuznak
NEePHEHANKYIIPHOCTH
psIMOM M IJIOCKOCTH

28

Teopema o npsimoit
NEPIEHANKYIIIPHON
IIJIOCKOCTH

29

30

31

32

Teopema o npsimoit
NEPIEHANKYIIIPHON
MJIOCKOCTH

TeopeMa o npsmoi
NEPIEHIUKYIIIPHON
IJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
MJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTostHuEe OT IPSAMOU 10




IIJIOCKOCTH

33

[lepnienaukymnsip u
HAaKJIOHHBIE: PAcCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH,
paccTostHue OT IPSAMOU 10
MJIOCKOCTH

34

[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH O0 IINIIOCKOCTH,
paccTostHue OT IPSAMOM 10
IUIOCKOCTH

35

36

37

VYIuibl B IPOCTPAHCTBE:
YTOJ MEXIY IPSIMOU U
IUIOCKOCTBIO
JIByrpaHHBIN yroJl,
JIMHEUHBIN Yol
JIBYTPaHHOI'O yIjia
JIByrpaHHBIN yroJl,
JIMHEUHBIN Yol
JBYTPaHHOI'O yIJla

38

[lepneHAUKYISIPHOCTH
IJIOCKOCTEW: MpHU3HAK
NEPIEHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

39

[lepneHAUKYISIPHOCTH
TJIOCKOCTEM: TPU3HAK
NEePHEHANKYJIIPHOCTH
JIBYX IIJIOCKOCTEM




40

[IepnieHAUKYIAPHOCTD
TJIOCKOCTEM: TPU3HAK
MEePIECHANKYJISIPHOCTH
JIBYX TIJIOCKOCTEM

41

Teopema o
TPEXIEPIICHAUKYIIIPAX

42

43

Teopema o
TPEXIIEPIICHAUKYIISIPAX
Teopema o
TPEXIIEPIICHIUKYIISIpax

44

KonTtponpsHas padora o
TeMaM
"IlepnieHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN" 1
"Vl MeXAY IPSAMBIMU U
II0CKOCTAMU"

45

46

ITonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JICMEHTBI
MHOT'OTPaHHUKA,
BBIITYKJIBIE U HEBBIYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

[Ipu3ma: N-yronbHas
npu3Ma; TpaHu U
OCHOBaHUS TIPU3MBI;
npsiMasi 1 HaKJIOHHAs
MIPU3MBI; OOKOBas 1
MIOJTHAsI TOBEPXHOCTh




IIPU3MBI

47

48

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasulesIenuIel U ero
CBOMCTBaA

[Tupamua: N-yrojipHas
UPaMKJIa, TPAHK U
OCHOBAHHC HI/IpaMI/I,III)I;
OoKOBas | IOJIHAS
HOBerHOCTI) HI/IpaMI/II[I)I;
[paBWIbHAsA U YCEYEHHAs
UpaMuIa

49

50

o1

[IpaBunbHBIE
MHOTOI'PAHHUKH: ITOHATHE
IIPaBUIILHOTO
MHOT'OI'PaHHUKA;
IIPaBWJIbHAS NIPU3Ma U
IIPaBWJIbHAS TUPAMMJIA;
IIPaBUJIbHAS TPEYTOJIbHAS
NUpPaMKJIa ¥ IPABUIIbHBIN
TeTpa’rap; Kyo
IIpencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTasp, JOAEKadAp U
MKOCadIIp.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUSI OTHOCUTEIIEHO




52

53

54

TOYKH, MPSIMOH,
IJIOCKOCTH.
DJIEeMEHTHICUMMETPHUH B
nupamuaax,
napasuiesienuIenax,
MPAaBUJIbHBIXMHOTOTPaHHU
Kax

Brruncnenue snemMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JUarOHaJH, yTJIbl

[Tnomans 6oxoBoOM
HOBEPXHOCTHU U MOJTHON
HOBEPXHOCTH MPSAMON
HPU3MBI, TUIOIIAb
OCHOBaHHUH, Teopema o
OOKOBOI TOBEPXHOCTHU
IPSAMOM TIPU3MBI

ITinomans 60KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTU MPaBUIbLHOU
MAPaMUIbI, TEOpEMa O
[UIoIaan OOKOBO
MTOBEPXHOCTH YCEUEHHON
MTAPaMUJIBI

55

56

KonTtponbHas pabora o
teMe "MHororpaHHukn"

TTorsaTE0000BEME

57

O0BEMIIUPaMUIBI

58

O6BEMIHIpamMuIBI




59

O6BEMIHIpamMuIBI

60
61

O0BEMIIPaMUIBI

OO6BEMIPU3MEI

62
63

OO6BEMIPU3MEI

e

OO0BEMITPU3MBI

64

65

66

KonTtponpsHas pabora o
teme "OOBEMBI 1
MHOTOTPaHHUKOB"

[ToBTOpEeHME, 0000IIEHNE
CcHCTEMaTH3alMs 3HAHWA.
IToctpoenue ceuenuii B
MHOTOTPaHHHUKE

[ToBTOpenue, o6o0IIeHNE
cucTeMaTH3alus 3HaHUi.
Brruucnenue paccrosHuM:
MEXIy ABYMS TOUYKAMHU,

OT TOYKH JI0 IPSMOH, OT 1
TOYKH /IO THIOCKOCTH,

MEXTY

CKPELIMBAIOIUMUCS

PSIMBIMH

67

HroroBasikoHTpoIRHASPAO
ora

68

[ToBTOopenue, 06001IEHNE
cHUCTeMaTU3alus 3HaHH.
Brruncienne yrios: 1
MEXTY

CKPEIIHBAOIIUMHUCS




IPSIMBIMU, MEXKTY ITPSIMOM
U IJIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YTJIOB
MEXAY MJIOCKOCTSMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KIIACC

Ne

n/
It

Temaypoka

Cdepa u map: ueHtp,
pamuyc, tuamerp;
TUIOIIAIb
MIOBEPXHOCTHU Cephl
Bzaumuoe
pacroiokeHue chepsl
U TJIOCKOCTH;
KacaTeJbHas
MIJIOCKOCTH K cepe;
TJI01a 6 Chepsl
N300paxkenue cgepsl,
1rapa Ha MiIOoCKOCTH.
Ceuenusimiapa

Hunuaapudeckas
MIOBEPXHOCTb,
oOpa3yromue
LUJIUHIPUYECKOU
MOBEPXHOCTH, OCh
HWIMHAPUYECKON
MOBEPXHOCTHU

KoanuecTrBouacos

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTuyeckuep
a00ThI

Jdarauszyue
HUA

JIeKTPOHHbIeNU(POBBICOOPa3OBATEb
Hblepecypchl

Hunusap: ocHOBaHUS
u OoKoBast
MTOBEPXHOCTb,




o0pa3zyroias 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOHM TTOBEPXHOCTH

N3o6pakenue
LWIMH]IpA Ha
mockocTy. Pazséprka
nuHapa. CeueHust
HUIMH]IpA
(TUTOCKOCTEIO,
napajuiebHON UTn
NEPIEHANKYIIIPHON
OCH LIUJIMH/IPA)
Konunueckas
MIOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIMHA,
o0Opa3syromas 1 oCh;
[UIoIaabs OOKOBOU U
ITOJIHOM ITOBEPXHOCTH

Y ceu€HHBIN KOHYC:
obpazyrommue u
BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

10

N3obpakenune konyca




11

12

13

14

Ha MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)
KomOunanus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

MHOrorpaHHuK,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpallleHus

[TousTue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell
OO6béMuMTNHpA,
KOHYca

15

16

O06béM mapa u
TJI01IA s Cheps
ITogoOHEbIE Tea B
MIPOCTPAHCTBE.
COOTHOILICHUS MEKITY
IJIOIIAISIMHA




MTOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TN

17

KontponsHas pabora
o temaM "Tena
BpanieHus" u
"O0BeMsI TET"

18

19

Bekrop Ha m1ockocTu
U B IIPOCTPAHCTBE
Cnoxenue u
BBIUNTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPAH
ayucIo

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUTAHApHBIM
BEKTOpaM.
[IpaBunonapannenenu
neaa

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHHUEM TPaBUJT
JEUCTBUI C
BEKTOpaMU

23

[IpssmoyrosbHas
CHUCTEMA KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B




KOOpAMHATAX

24

VYron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

26

27

28

29

Beruucnenue yrios
MEXIY NPSMBIMU U
IJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METOJ IPU
pelieHuun
F€OMETPUUYECKUX
3a/1a4y

KonTponbnas pabota
1o treMe "BekTopsl n
KOOPJMHATHI B
npoctpaHcTae"”

IToBTOpEHUE,
o0o01ieHue u
cucTeMaTH3anus
3HaHU. OCHOBHbBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHME,
000011IEHE U
CHCTEMAaTH3aIIsI
3HaHuM. OCHOBHBIE




burypsi, GpaxTsl,
TEOpeMBbI Kypca
IUTAHUMETPUH

30

IToBTOpeHue,
000011IeHNE U
CHCTEMAaTHU3alIH
3HaHUU. 3agaun
MJIAHUMETPHUU U
METO/IbI UX PEIICHUS

31

32

33

[ToBTOpEHwue,
00001IeHNE U
CHCTEeMaTH3aIus
3HAaHUU. 3agaun
MJIAaHUMETPUH U
METO/Ibl UX PELIEHUs

[ToBTOpEHwUeE,
000011eHne U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
CTepEOMETPUH

HroroBaskoHTposibHA
spabota

34

IToBTOpEHME,
000011IEHE N
CUCTEMAaTHU3aLMs
3HaHUU




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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