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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJTIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIBHOTO Pa3BUTHUA
JUYHOCTH 00YYaroIIMXCsl.

OcHoBBIBasiCh Ha 0a30BBIX JIJI HAIIEr0 OOIIECTBA IICHHOCTSX (TaKUX Kak
CEMbs, TPy, OTEYECTBO, MPUPOJIA, MUD, 3HAHUS, KYJIbTYypa, 3I0POBbE, UETIOBEK)
dbopmynupyercs 0011as 1efib BOCIUTaHus B 00111€00pa30BaTeIbHON OpraHu3aIuu
— IMYHOCTHOE Pa3BUTHE IIKOJIbHUKOB, MPOSBIISIONICECS

1) B ycBO€HMU UMH 3HAHUIM OCHOBHBIX HOPM, KOTOpPbIE OOIIECTBO BbIpabOTaI0 Ha
OCHOBE 3TUX LIEHHOCTEM (TO €CTh, B yCBOEHUU UMU COLIMAIBHO 3HAYUMBIX 3HaAHU);

2) B Pa3BUTHH UX IMTO3UTHUBHBIX OTHOILIICHUN K 3TUM O6IH€CTBGHHI:IM OCHHOCTAM (TO
CCTb B Pa3BUTHUHN UX COHAJIbHO 3HAYNMBIX OTHOMGHHﬁ);

3) B mpuoOpeTEeHUU UMU COOTBETCTBYIOIIETO TUM IIEHHOCTSIM OTIbITA TTOBEJCHUS,
OTbITa TPUMEHEHUST CHOPMHUPOBAHHBIX 3HAHUHN U OTHOIICHUI Ha MPaKTHKE (TO
€CTh B MPUOOPETEHNUU UMH OIbITA OCYIIECTBICHUS COLMAIIBHO 3HAYMMBIX JIeT).

JlaHHas 111 OPUESHTUPYET IIEAaroroB HE Ha 00CCIICYCHHE COOTBETCTBHUS
JUYHOCTH PeOCHKA CIMHOMY CTaHIapTy, a Ha 00eCIeUeHNEe TO3UTUBHOM
JUHAMUKH Pa3BUTHUSA ero JTUYHOCTH. KOHKpeTn3amus oOIIeH e/ BOCIIUTaHus
NPUMEHUTEIBHO K BO3PACTHBIM 0COOCHHOCTSIM IIKOJIBHUKOB ITO3BOJISICT BBIACIIUTh
B HEH CIICAYIOIIUE IIeJIEBBIC PUOPUTETHI, COOTBETCTBYIOIINE TPEM YPOBHIM
oO1iero oOpa3oBaHUs:

1. B BocnuTaHuM A€TEH MIIAAIIETO IMIKOJILHOTO BO3pacTa (YpOBEHb HAYaJIbHOTO
oO11ero o0pa3oBaHMsl) TAKUM II€JIEBBIM IPUOPUTETOM SIBJISIETCS CO3JJaHUE
0JIarONPUSTHBIX YCIIOBUM JIJI1 YCBOCHHMSI IIIKOJIbHUKAMHU COITUATIbHO
3HAYMMBIX 3HAHUU — 3HAHUH OCHOBHBIX HOPM M TPAIUIIUKA TOTO OOIIECTBA, B
KOTOPOM OHHM >KUBYT. BriienieHre TaHHOTO MPHUOPUTETA CBSA3AHO C
OCOOEHHOCTSIMU JIETEH MJIAIIETO MKOJILHOTO BO3PACTa: C UX
MOTPEOHOCTHIO CAMOYTBEPIUTHCS B CBOEM HOBOM COITMAIBHOM CTaTyCe -
CTaTyCe IIKOJIbHUKA, TO €CTh HAYUYUTHCSI COOTBETCTBOBATH NIPEABSIBISEMbIM



K HOCUTEJISIM IaHHOTO CTaTyca HOpMaM U IPUHATHIM TPAJAULIUSAM
TIOBE/ICHHSI.

2. B BocmuTaHum meteil moapoOCTKOBOTO BO3pacTa (YPOBEHbL OCHOBHOTO
o011ero 06pa3oBaHusl) TAKUM MPUOPUTETOM SIBIISIETCS CO3/IaHUE
OJaronpUATHBIX YCIOBUN IS pa3BUTHUS COIUAIBHO 3HAYMMBbIX OTHOILICHHMA
IIKOJIbHUKOB.

3. B BocnuTanuu AeTeit IOHOMIECKOTO Bo3pacTa (YpOBEHb CPEAHEro 00IIero
00pa3oBaHMs) TAKUM NIPHOPUTETOM SIBJISIETCS CO3/IaHKME OJIarONpUsTHBIX
YCIIOBHIA JJIs1 IPUOOPETEHUS MIKOJILHUKAMU OIBITA OCYIIECTBICHHS
COI[MAJIEHO 3HAYMMBIX eIl

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalmpeIMETHBIX U
OpEIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUU B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS O0y4aromuxcs, (opMHUpOBaHUS (YHKUIMOHAIBHOM MaTeMaTHUYeCKOU
TPaMOTHOCTH, U3YUYCHUS APYTUX YUEOHBIX AUCUUILINH. PazButre y oOy4arommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MBIIUICHUsS, HEOOXOIMMBIX [UIsl aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHHUsl Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMHUPYEMOE NpPHU H3YYEHHH OO0Yy4arolnMMHCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXAIOIIETO MHpPA, YCJIOBHE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHUM W3 MPO(PECCHOHAIBHO BaXXKHBIX KAadyeCTB, MO3TOMY aKTyaJlbHA
3ajaya (POpMHUPOBaHUS Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOIIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
[0 CMIELHAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIATHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE INIpeIHa3HA4Y€HA I
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOILIME MAaTEMAaTHYECKUE YMEHHMs, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUr M HEOOXOAUMBIE [UIsl JKU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYUTh I'€OMETpPHUIO Oolee
ri1y0oKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUUECKHX
3HAHUAX B IPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHe LeIM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (dopMupoBaHHME NPEICTAaBICHUS O TEOMETPUM KaK YacTh MHPOBOM

KYJbTYPbI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPY>KAKOIIUM MUPOM;

e (opMupoBaHue NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEINSIX, MO3BOJSIOIIUX OMHUCHIBATH
U U3y4aTh pa3Hble SBJICHUS OKPY’KAIOLEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaThb Ha YEpTEkax, MOJEISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUICHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHpOBaHWE yMEHHUSI  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCy’kKJIeHUs B XOJE pELICHUS CTEPEOMETPUYECKMX 3ahad M 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;



e pa3BuUTHE VHTEIJIEKTYaJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YYEHUHU JIPYTUX Y4EOHBIX NPEIMETOB, MPOSBICHHS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMylIHpoBaTh HUX Ha S3bIKE
I€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrPaMMBbI SIBIISIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHMs 3a1a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJICYEHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensercas HE TOJBKO 10 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mMporpaMMmbl, pacHpedei€HHbBIM M0 ToAaM oOOyuYeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIIATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOydaroluXcs, pacuupsis U
yrayOssist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a Ba roga o0yuenus - 102 yueOHbIX daca.

COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUU U CIIC/ICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajuiejibHble W CKpeluBarommecs npsMble. [lapamienpsHOCT OPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPAMON U IUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEMN: IapaijIeIIbHbIC IJIOCKOCTH; CBOMCTBA
napajiebHbIX TUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHbIE (PUTYypbl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapaieenunes]; HOCTPOCHUE CEUECHU.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPAMBIE B
IIPOCTPAHCTBE, IPSAMBIE MapajuIeNIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH IPSAMOM M IUIOCKOCTH, TeEOpemMa O NPsSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXKAY INPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojdl  JBYTPAHHOTO  yTJIA.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIus  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKJIOHHAs MPU3MBbI; OOKOBas 1
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjiefienunes U ero cpoictBa. [lupamupa: N-yrosibHas nupamujia, TPaHU U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJIHAS TIOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS
yceu€HHass nupamMuga. OIJIEMEHTbl Tpu3Mbl U nupamubl. [IpaBunbHbIC
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS THPAMUJA; NpPaBWIbHAS TPEYTroJibHAs NUPaMUa M TPABUIIbHBIN



terpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeKadip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHTHl CHUMMETPUM B THpaMUIaX, Mapauiesenunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.

Beruncienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON TMPU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMON IIPU3MBI.
[Imomaas OOKOBOM ITOBEPXHOCTH M TOBEPXHOCTH IIPABWIBHOM IHUPAMMIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MIUPaAMU/IbI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasylolias W OCh;, IUIOMAAb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliie KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepxHOCTU. KOoHyC: ocHOBaHuME U BepIiKMHa, 00pa3yromas
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepbl U IUIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
101131 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHWss ©W  MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OO0béM 1mIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapauieTbHO M TEPIEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
niapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B nipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. Pa3noxkeHue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUWJl JACUCTBHM ¢ Bekrtopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. [lpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexnay BekTopaMu. CKalasipHOE INPOU3BEIECHHUE BEKTOPOB.
BrluncieHne yrioB MexIy MNPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.

IHJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paknanckoe BocnMTaHUe:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUIA,
poLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUKMCKON MATEMAaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, PELIEHNH, pacCyX ICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6e30MmacHoro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3rUecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeATEIbHOCTBIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYJIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  MpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BHIOOD
Oynymieii mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 33J1a4 MaTEMaTHYECKON HapaBICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJOTHYCCKON KYyJIbTYphl, TMOHUMAHHEM BIIASHHSI
COIMAITBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JJIsl pellleHUs 3a/ad B
0o0JaCTH  OKpY’Karommiel cpeapl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

LleHHOCTH HAYYHOT0 IO3HAHMUSL:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIIBHOCTH, ATaroB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOl KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JCSITEIBHOCTD
WHIUBUyJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHbIMU
oeticmseusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo0o8  NO3HAHUA  OKpYHCarowezo  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008ameNbCKUX Onepayuli, ymeHull pabomams ¢ ungopmayueti).



ba3oBblie JJoruueckue JelicTBUA:

BBISIBISITh M XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHH MEXAY MOHITUSIMH, (POPMYIUPOBATH
ONpENENCHUs]  IOHATUM; YCTAHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHMS M CpPaBHEHUS, KpUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYJMpOBaTh M  NPEOOPA3OBBIBATh  CY>KIICHHUSA:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (paKTaxX, AAaHHBIX, HAONIIOJACHUSIX U YTBEPKICHHSIX;
npemjiaraTb ~ KPpUTEPUM IS BBIABICHUS  3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

BBIOMpATh CIOcO0 perieHuss ydyeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIMN ¢ Y4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
bopMynupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBbEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYTMPOBATH 000OIEHUS U BBIBOJIBI MO Pe3yJibTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora c undopmanueii:

BBIABJISITDH I[e(l)I/II_[I/ITBI I/IH(l)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMI>IX JJIs1 OTBCTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



2)

BbIOMpaTh ~ MHGOpPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM TMPEICTABICHHUS,
CTPYKTYpUpPOBaTh UH(POPMAILIKIO, MPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, o0Oecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIIPUHUMAaTh M  (QOPMYyJIHpPOBaTh CYXKJIEHHUSA B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHCbMEHHBIX TEKCTax, JaBaTh IOSICHEHHUS 10
X0y pelIeHUs 33a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3ysbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIEMBI, peIIaeMO 3a/1auM, BHICKAa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJIEIOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAlu! U 0OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W WCIOJb30BaThb  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs, OOMEH MHEHUM,
«MO3TOBBIC IITYPMbI» W WHBIC), BBINOJHATH CBOI 4YacTh pPabOTBI W
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCTIU.
Camoopranuzamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCOO pelIeHUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yU4ETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENHLHON pedieKcuH Kak OCO3HaHUSs
COBEPILIAEMBIX JEHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJbpTaTa peleHus MaTeMaTUYeCKOon 3a/1auu;

e TMpPEABUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LEIHM W YCIOBHUSAM, OOBSICHATH
IPUYHHBl JTOCTHIKEHUS WIM HEIOCTH)KEHMSI PE3yJIbTaTOB JEATEIBHOCTH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: NAPAUIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
peOpo IBYTpaHHOrO yIJla; JMHEWHBIM Yroj ABYIPaHHOTO YIJa; IpalycHas mepa
JBYT'PaHHOTI'O yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M HEBBITYKJIbIHA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NUpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE M HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIONIb3Ys METO/I CIIE/I0OB.

CrpouTh ce€YeHUs MHOTOIPAaHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpPXY, COOKY, CHU3Y.



PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QNTOPUTMAaM, NPUMEHSSI W3BECTHBIC AHAIMTUYECKHE METOABl IIPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY JBYMS
TOYKaMH, OT TOYKM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS MTPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNTOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI IMPHU PEIICHUH
CTAaHJAPTHBIX ~MATEMATHYECKUX 3aJa4 HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKpPCLIMBAIOIIMMHUCS TPAMBIMU, MEXKIY TMPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.

Bbruucniate 00bEMBI U TUIOLIAAN TOBEPXHOCTE MHOTOIPAHHUKOB (TIpH3Ma,
nupamMpga) ¢ OpuMeHeHueM (GOpMyJl; BBIUHMCIATH COOTHOLIEHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LEHTP, OCh U MJIIOCKOCTh CHUMMETPUHU (PUTYPHI.

W3BnekaTh, mnpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTy reomeTpuueckue (HakThl Ui PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBHS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTE NpHUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON TPOOJIEMBI, MOJACIUPOBATH PEATbHbBIC
CUTyallud Ha S3bIKE TE€OMETPUHM, MCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KJIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
IMAJTAHAPUYCCKOM  MOBEPXHOCTH;  IWIMHAP;,  KOHHYECKas  TOBEPXHOCTH,
oOpa3yrolye KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas MOBEpXHOCTb.

Pacno3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI TTOTYUYEHUS TEN BPAIIEHUS.

KnaccudummpoBats B3auMHOE pacrosiokenre chepsl U MIOCKOCTH.



OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIApOBOrO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHHs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHITUSIMA: MHOTOTPaHHUK, BIIMCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILCHUS.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
MOJIOOHBIX TEJI.

N3o0paxkath m3ydaeMble (QUTYpPbl OT PYKH U C TPUMEHEHUEM HPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BhITONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BbEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, HHTEPNPETHUPOBATH U MpPeoOpa3oBbIBaTh HHMPOpPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTABICHHYI0 Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAaMH OHM 00J1a/1al0T.

[IprMeEHATH MPaBUIIO NTapajuIeNICNUIEAA.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJ MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKHUX
3a7a4, MPEANnoJararoluX HECKOJIbKO IIAroB PEIICHHUs], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate mpocreimme reoMeTpudecKUe 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HAXOXKJIEHUE TEOMETPUUYECKHUX BEIIMUMH MO 00pasiiam Wil alropuTMam, IpUMEHss
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTUYECKHUX 3a/ay.

[IpumeHaTs OpocTENIINE MPOTPAMMHBIE  CPEACTBA W DAJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.



[IpuBOOMTHE HpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallUM W NPHUMEHATh W3YyYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallMl Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOCHHBIE MOJEIN C
VCITOJIb30BAHUEM T€OMETPUUYECKUX MOHIATHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 HepHeHHI/IIiyJIﬂpHOCTB TPSIMBIX U 12 1
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxkeHUs HA PUCYHKAX:
n300pakeHus II0CKOCTEH, apauleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiI0CKOCTb
Ilonstus: MepEeCCKaromuecs 1miI0OCKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha MMPOSKIIMOHHBIX YePTEKaX

Hauanpubie cBeienns o ky0e u mupamuze,
uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

HauanbHble cBeieHus 0 KyOe ¥ nupamuse,
ux pa3BEépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEpEOMETPUH U CIEICTBUSI U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIAEACTBUS U3 HUX
B3aumMHoe pacrionioskeHue npsMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannensHOCTh NPSAMBIX U IUVIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsMoOi 1
IJIOCKOCTH

14 VYru1sl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napasuleabHbIX MIOCKOCTEN

19 [TpocTeiimre npocTpaHCTBEHHbIE (GUTYPBI

Ha TUIOCKOCTH: TeTpasp, KyoO,




napaJuieIIeHIIe/]

20 [Toctpoenue ceuenuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "Ipsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYISAPHOCTH MPAMOUN 1

23 IUIOCKOCTH: NEPIEHANKYJIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasenbHble U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTH

26 [Tpu3Hak neprneHuKyJISpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak NeprneHIuKyISpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o psiIMOM EPIIEHANKYJIIIPHOU
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIIAPHOU
IJIOCKOCTH
[leprieHauKyIsIp U HAKIIOHHBIE:

31 paccTOsiHHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

39 [lepneHIuKyIsp U HAKIOHHBIE:

PACCTOSAHNEC OT TOUKHU JO INIOCKOCTH,




paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIOHHBIE:

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH
KonrtponbHas pabora no

34 temaM:"[lepreHANKYISIPHOCTD MPSIMBIX U
IJIOCKOCTER"

35 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl
JIByTPaHHOIO yria

37 JIByrpaHHbIi yroi, TMHEHHBIN yroi
JBYTPaHHOIO yTria
[IepnieHAMKYIAPHOCT IIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIJIAPHOCTU ABYX
IJIOCKOCTER
[IepnieHAMKYIAPHOCTH INIOCKOCTEN:

39 NPU3HAK MEPIIEHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IepnieHAMKYIAPHOCTH INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAuKyIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

44 KonTponbhas pabota no temam "Yriasl
MEXy MPSMBIMH U MIJIOCKOCTAMU"

45 [ToHsiTHE MHOTOIPAHHKKA, OCHOBHBIE




3JIEMEHTBhl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: N-yrosapHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas ¥ TOJIHAS TIOBEPXHOCTD
IIPU3MBI

47

48

49

50

51

52

[Tapamienenunen, TpsIMOYrOJIbHBIN
napajJiesIeuIe]] 1 ero CBOMCTBa
[Tupamupa: N-yroabHasi IupaMuaa, TpaHu
U OCHOBaHUE NMUPaMUJIbl; OOKOBast U
HOJIHAsI TIOBEPXHOCTh MUPAMU/IBI;
[paBWIbHAs U YCEUEHHAS TUpaMUIa

[IpaBuIBHBIE MHOTOTPAHHHUKH: TTOHSTHE
NPaBUJIHOTO MHOTOTPAaHHUKA; ITPAaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/IA;
IpaBUJIbHAS TPEYToJibHAs MUpaMua u
IPAaBUIBHBIN TETpa’p; KyO
[IpencraBiaenue o NpaBUIbHBIX
MHOTOT'paHHHMKAaX: OKTad1p, JOJAEKadJIp U
UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOH, MIOCKOCTH.
DJeMeHThl CHMMETPUH B MUpaMUIaXx,
napaenenunenax, NpaBuIbHbIX
MHOT'OI'paHHHKaX

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB!
pEOpa, AuaroHau, yrisl




[Tnomans OOKOBOM MOBEPXHOCTH U TOJTHOM
HOBEPXHOCTH MPSIMOM MTPU3MBI, TUIOIIA/Ib

53 y y 1
OCHOBaHMIA, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABMWIIbHONW MTUPAMUJIBI, 1
Teopema o IIomaau 60KOBOH
HOBEPXHOCTH YCEUEHHON MUPAMU/IBI
55 KonTtponsHast pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEMeE 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM nupamMu b1 1
60 O0BEM upamMu b1 1
61 O06BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alIUs
65 3HaHui. [TocTpoeHne ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpEeHuUe, 06001IeHNE CHCTeMaTH3AIINS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUI: MEXKIY
66 JIBYMs TOUKaMH, OT TOYKH 10 IPSIMOM, OT 1

TOYKH OO0 IMIIOCKOCTU, MCKIAY
CKpCIIUBAOIUMHUCS ITPAMBIMU




67

Wroroas KoHTpoJIBbHAS paboTa

68

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3 AT
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU, MEKITY
MPSIMOM U TNIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEXAY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
IO/ IOBEPXHOCTH CHEpHhI
B3aumnoe pacnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKas mOBEepXHOCTb,
00pa3yroIIre UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pH‘ICCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3zsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYJIIPHOM OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; cepa, BUcaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHUS MEX/y TUIOIAISIMU
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEeHNE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

« Maremaruka: anreOpa 1 Hayajla MAaTeMaTUYECKOTO aHANu3a, TEOMETPUSI.
['eometpus, 10-11 knaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocBemnienue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e 3agauu no reoMeTpuu. 7-11 kiaccel: yueb. mocodue st
oO1ieo0pazoBarenbHbix opranuzanuit/ b.I.3us, B.M. Meiinep, A.T'.
baxanckunii. — M.: [Ipocsemenne, 2019. — 271 c.

o ['ecomerpus. Koutponbsubie padotsl. 10-11 knaccer: yue6. mocodbue st

o01reo0pa3oBaTeNbHbIX OpraHu3auii: 6a30Bbiil ypoBeHb/ M. A. Muenckas —
M.: [Ipocsewenue, 2019. — 64 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

» Poccuiickas anextponHas mikosa (resh.edu.ru)

e Pemy EI'D: 3aganus, oTteeTsl, pemenus. O0yuyaromas cucrema JIMutpus
['ymuna (sdamgia.ru)

* Enunas xomnexuust [ludposeix O6pazoBarenbubix Pecypcos (school-
collection.edu.ru)

*  http://Bce-KOHTpPOIBLHBIE.pD

* KOHTPOJB3HAHUU.PD
algeomath.ru



http://все-контрольные.рф/
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