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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS AJis
oOyuaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DeneparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro O0IIero oopa3oBaHusl,
C yYeTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABIBIIEMBIX K
MaTeMaTU4ecKoMy oOOpa30BaHUIO, U TPAJAMUIMN POCCUMCKOTO 00pa3oBaHMUS.
Peanmuzanust mporpaMMbl o0ecrieurBaeT OBJIAJCHUE KITIOUEBHIMU KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY /IS CAMOPAa3BUTHUA W HEMPEPBHIBHOTO 0OOpa30BaHMA,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00yYarOIUXC .

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOTO Kypca TE€OMETPUM Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus OOYCJIOBJICHA MMPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX M
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHS] T'€OMETPUU B HAIPaBICHUU JIMIYHOCTHOTO
pa3BUTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JPYTUX YICOHBIX JUCIUIUIMH. Pa3BUTHE Y 00ydYarOIIUXCs
NPAaBWIbHBIX TPEACTABICHUNH O CYIIHOCTH W MPOUCXOXKICHUU T€OMETPUUECKHX
a0CTpakiMii, COOTHOIICHUH PEAJIbHOIO0 W HJEATBHOTO, XapaKTepe OTpaXeHUs
MaTEMaTUYECKOM HAyKOW SBJICHHM M TMPOIECCOB pEaIbHOr0 MHpPA, MeECTe
r€OMETPUU B CUCTEME HAYK U POJIM MAaTEeMaTHUYECKOr0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHS
ydaliuxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK oO0eCleuYnBacT BO3MOXXHOCTh HM3YYCHHS Kak
JTUCITUIUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIIieHUE, (HOpMUPYEMOE MPU H3YYECHUH OO0Yy4arONUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEPXKICHUN
B XOJE pEHICHUS TEOMETPUYECKUX 3ajad, YMEHHE BBIIBUTaTh U OINPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX 00macTsIX nesTenpbHoCcTH 4enoBeka. OpHeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, ¢dopma
OTPaXEHHUS OKPYKAIOIIETO MHUPA, YCJIOBHE YCIEITHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JOeHCTBUTENHHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEUHSAET pa3HbIe BUJIbI yUeOHON U TPYAOBOU JI€SITENHHOCTH,



ABJIAETCS OAHUM M3 MPOPECCUOHAIBHO Ba)XHBIX KA4yeCTB, MOATOMY akKTyajlbHa
3aadya (HOPMUPOBAHUS Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KakK
Pa3HOBUJIHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH IO MHOTUM HaIPaBICHUSIM.

Lens ocBoeHus mnporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHuss — 00I11eo0pa3oBaTebHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETEeHUs U
WCTIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JICMCTBUM,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOIO MPOIOJKEHUsST 00pa30BaHMs
MO CTEMATILHOCTSIM, HE CBSI3aHHBIM C IIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE TpeIHA3HAuYEHA IS
00y4JaromuXxcs CPEeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOro 001iero oopazoBanus. Takum oOpa3oM, oOydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYeCKUe YMEHUS, CBS3aHHbIC
co creuu(pUuKoil TeOMETpUU M HEOOXOAUMBIE JUIsl KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YyYUTh F€OMETpPHUIO Oosee
riyOOKO, €CIM B JajibHEHIIEM BO3HUKHET HEO0OXOJMMOCTh B T€OMETPHUECKHUX
3HAHUSX B MPOPECCUOHAITBHON e TEIHHOCTH.

JlocTkeHne 1eAud OCBOEHMSI TMPOTpaMMbl OOECIEUMBAETCS pElICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpUTETHRIMU 3aayaMy OCBOEHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOMH

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHUe TpeACTaBICHUS O MHOTOTPAHHHKAX W Tellax BpalleHUs
KaK 0 BRXHEHIIMX MAaTeMAaTHYECKUX MOJIETISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTb Ha dYepTexax, MOACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSMH O
MHOTOTPaHHUKAX U TelaX BpalIeHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs]  OCHOBHBIX  THIOB  3aj]ad;
dbopMupoBaHUE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHBIC
paccyKIeHusi B XOJ€ PELIEHUs CTEPEOMETPUYECKUX 3a7ady W 3a7ad ¢
MIPAKTUYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCJUICKTyaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEM
o0ydJarolmuxcs, IMO3HABATEIbHOM  aKTMBHOCTH,  HCCJIEJI0BATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIIICHUS;



e (QopmMmupoBaHue G yHKIIMOHATBHOM rPaMOTHOCTH, pENEBaHTHOM
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS  T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX
CUTyallusIX W MPU U3YUYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
TEOMETPUH U CO37aBaTh TEOMETPUUECKUE MOJCIH, TPUMEHATH OCBOCHHBIM
FEOMETPUYECKUN ammapaT [Jis PelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJYUYEHHBIE PE3YIIbTATHI.

OTAMYUTENBEHON OCOOGHHOCTBIO TPOTPaMMBbl SBJISIETCS BKJIIOYEHUE B KYpPC
CTEpEeOMETpUM B Hayaje ero W3y4deHWsl 3ajJad, pellaeMblXx Ha  YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICTICHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHHUIO TIpeMETa.

[IpeanoureHue oTnae¢Tcss HATJISITHO-KOHCTPYKTUBHOMY METOJy OOyUeHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE YYyBCTBEHHOCTh NMPEIMETHO-
MPaKTUYECKON AesATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUN Y
yYaluxcss B Kypce CTEPEOMETPHH IMPOBOJIUTCA 3a CUST peIIeHHs] 3a7ad Ha
COo3JaHMe  MPOCTPAaHCTBEHHBIX O0pa3oB M  3aJad Ha  ONEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJISIIHOCTh, a OIepUpOBaHHE O00pa3oM — B YCJIOBHUAX OTBJIEYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEpKaHUSI.

OcHoBHBIE cojiepkaTeabHble JUHUM Kypca «l'eomeTpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBE». DOpMUPOBAHUE JIOTHUECKUX YMECHUN
pacrpenensieTcs He TOJbKO MO COAEpKAaTENbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHMUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyell mpoTrpaMMbl, paACHpPEACNCHHBIM TI0 TojaaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAQJCHHE TE€OMETPUUYECCKUMU
MOHSATHUSAMHU U HAaBBIKAMHM OCYLIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYINATENbHO, C
COOJIFOICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPEICTABICHUN OOYYarOMIMXCS, PACIIUPSS |
yrayOnsis e¢, 00pa3yst MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otrBoaUTCs 2 yaca B Henelro B 10 kimacce u 1 yac B
Henento B 11 knacce, Bcero 3a aBa roja oo0ydyenusi - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpud. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYeCKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEpEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosio)xeHue MNpsMBIX B IIPOCTPAHCTBE: IIE€pECEKarolumecs,
napajuleibHble M CKpeIIMBaroluecs npsMble. llapamienbHOCTh IPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IapajUIeJIbHbIE IpPsIMbIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM M INIOCKOCTU. YTJBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH; YrOj MEXAy IMpsSAMBIMU B [POCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEN: [apajiylejibHble  IUIOCKOCTH; CBOMWCTBA
napajuieNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBbIE (QUIYpHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, mapaienenune; NIoCTPOCHUE CEeYEHU M.

[leprieHAUKYISIPHOCTD NMPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIC NPSIMBbIE B
IIPOCTPAHCTBE, IIPSAMbBIE [apajuleJIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O IIpsAMOU
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIM  yroj, JIMHEHHBIM YroJl  JIBYIPaHHOIO  yIJa.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKU 10 INIOCKOCTH, PACCTOSHUE
OT IpsMOH 70  IJIOCKOCTH,  MpoeKuus  ¢Gurypsl  Ha IIJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPIECHIUKYJISPHOCTH  ABYX
mIockocteil. Teopema o TpEX NmeprneHAuKyIsIpax.

MHoOrorpaHHuKu

IlonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIbIE MHOTOI'PaHHUKH; pa3BEPTKa MHOrorpasHuka. Ilpusma: n-yronapHas
IIPU3Ma; TPaHU U OCHOBAHUS MPU3MBL;, NpsiMasi U HAKIOHHAs NPU3MBbI;, OOKOBas U
[IOJIHAas IIOBEPXHOCTh IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes]; U ero coucrsa. Ilupamupa: n-yroinpHas nupamuja, 'paHd U
OCHOBaHHE NMUPAMU/IbI; OOKOBAs ¥ MOJIHAS IOBEPXHOCTh MUPAMHU/IbI; TPABWIIbHAS U
YCEUCHHAasl MNHMpaMHja. OJEMEHThl Mpu3Mbl U nOupaMuibl. I[IpaBuibHBIE
MHOTI'OTPAaHHUKU: MOHATHE NMPABUIBHOIO MHOTOIPAHHMKA; MPAaBUIIbHASA IPHU3MA U
IIPAaBUJIbHAS THMpPAaMHJA; INPaBUJIbHAs TPEYroyibHAs NHPaMUAA W IPABWIBHBIN
TeTpa’dap; KyO0. IlpeacraBmeHue O mNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nojexa’ip u ukocasnp. CeueHust IpU3Mbl U IUPAMUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CHMMETPUM B  [HUPAMUAAX, Iapajulesienuneax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bblunciienne 31€MEHTOB MHOTOTPaHHUKOB: peOpa, AvaroHan u, YrJbl.
[Inomaas OOKOBOM MMOBEPXHOCTM W TMOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIOWAAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSAMOM MPU3MBIL
[Inomaas OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMUIBL,
TeopemMa O IUIOmAad yceueHHoW mnupamuabl. [lonstue o0 oObeme. OOBEM
NUpamMubl, IPU3MBI.

[TogoOHuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOOOHBIX TEll.

11 KJIACC

TeJsia BpalueHus

Hunuuaapudeckast MIOBEPXHOCT, obOpazyroriue HATUHIPUIECKON
MOBEPXHOCTH, OCh IWJIUHJIPUYECKON TMOBEpXHOCTU. LluauHap: ocHOBaHUsA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias M OCb;, IUIONIaAh OOKOBOM M TIOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON TToBepXHOCTU. KOHYC: OCHOBaHUWE U BepIIuHA, 00pa3yromasi
U OCh;, IUIONMATh OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUCHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTH CQEpHI.
Bsaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
II0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha TUIOCKOCTU. Pa3BepTka IuinHIpa U KOHYcA.

KoMOuHanuu ten BpaileHus U MHOTOTPaHHUKOB. MHOTOTIpaHHUK,
OMMCAaHHBIA OKOJO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpalICHUSI.

[Tonsitue 06 o6beme. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 oObeme
MPSMOYTOJIBLHOIO Tapajuiesienunena M ciaeAcTBus u3 Hee. OO0ObEeM HUIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIGHUS MEXKAY IIIOMAISIMA
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEII.

Ceuennsi uunuHapa (mapauieIbHO U TMEPHEHAUKYISIPHO OCH), CEUYECHUS
KOHyca (mapajulelbHOE€ OCHOBAaHUIO M MPOXOJSIIee Yepe3 BEPIIMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTtopaMm. IlpaBunio mnapamienenunena. Pemienue 3agay, CBSA3aHHBIX C
MIPUMEHECHUEM TPABUJ JEUCTBUU C BekTopamu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENCHHE BEKTOPOB.
Bbrunciienne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METO/I IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPE3YyJbTAaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKA 00YYAIOIIETOCs] KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HA POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHM,
Opoleayp TrpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHl M IIp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C UX
GyHKIMSAMU ¥ Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKONU UJICHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIICHUEM K
JOCTH)KCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIOJB30BAaHUIO ATUX JOCTIKCHHH B JIPYrUX HayKaX, TEXHOJOTusaX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAyKU U JIESITEIbHOCTHIO
Y4C¢HOT0; OCO3HAHHUEM JIMYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMUYMBOTO OYTIYIIIETO.

JcTeTHYecKoe BOCIIMTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYash ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHNH, paccyXIcHUH;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMHUTAHHUE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH H

OT/IbIXa, peryJspHas buznueckas aKTUBHOCTB); bu3HIecKoro
COBEPIIIEHCTBOBAHNS, npu 3aHATHIX CIIOPTUBHO-03I0POBUTEIHHOM
JeSTETHHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  NpPodEeCCHOHANBHOW  JESATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peannu30BbIBaTh COOCTBEHHbBIC KU3HEHHBIEC TUJIaHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TIPOTSHKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]]a4 MATEMAaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTBIO AIKOJIOTHYCCKON KYJBTYphl, NOHHMMAHHEM BIIHSHUS
COIMAJIEHO-3KOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMAIBHOMN
Cpembl, OCO3HAaHWEM TJIOOAJBLHOTO XapakKTepa SKOJOTHUYECKHX IpoO0seMm;
OpUEHTAaIlMeld Ha TPHUMEHEHHE MaTeMaTHYCCKUX 3HAHWHU I pEIICHHs 3a7a4 B
00JIaCTH  OKpY)KAroIIeH cpepl, IUIAHUPOBAHMUS IIOCTYIIKOB U  OIEGHKH WX
BO3MOXXHBIX TTOCIICJICTBUHN SISl OKPY>KAFOIICH CPEIbI.

IleHHOCTH HAYYHOT O MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYCCKOM HAyKh Kak cQepbl UYeTOBCYCCKOW JCATCIBHOCTH, JTAllOB €¢
pPa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJIAJICHUEM S3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID M MCCIICIOBATCIIBCKYIO JCATCIBHOCTD
UHIAWBUAYAJTBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHHUS MPOrpaMMbl Y4e€OHOTO MpeameTa
«MaremaTtuka» XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCANbHBIMU Pe2YNAMUBHLIMU 0eUCMBUAMU.

1) Ynueepcanvnvie no3HaeamesibHble oelicmeus, obecneyusawom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos oobyuanwuxcsa (0ceoeHue
Memo0o08  NO3HAHUSL — OKpYJcarowje2o  Mupa,  NPUMEHeHUe  J02UYecKUXx,

uccne008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue JeMcCTBUS:

e BBISIBISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHIMU; (OPMYIUPOBATH
ONpENICJICHUS]  MOHSATHM; YCTAHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KJ1acCH(pUKAIIMK, OCHOBAHUSA JUIi OOOOINEHHWS W CpPaBHCHUS, KPUTECPUHU
MPOBOJIMMOTO aHAJIN3a;

e BOCHpHHUMATH, (OPMYJIHpPOBATh W  NPEeOOPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPHULATENIbHBIE, €IWHUYHBbIC, YacCTHbIE W OOIIuE;
YCJIOBHBIE;

e BBIIBIATH  MAaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
npoTUBOpeurss B (pakTax, JaHHBIX, HAOJMIOJACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUUM  JJIA  BBISIBJIEHUA  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOJIUTH TPUMEPHl M KOHTPHIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJbL;

e BBIOMpATH crMocoO penieHust yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelIeHHs, BbIOMpaTh Hauboiee MOAXOASIIMI C y4eTOM
CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareibcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIUE TMPOTHUBOpPEUYHUE, MpoOIemMy,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (OpMUPOBATh  TUIIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHHE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BbEeKTa, SBJIEHUSA, MPOLIECCA, BBISBICHUIO 3aBHUCUMOCTEH MEXITy
00BEKTaMHU, SIBJIEHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HhOPMYIHPOBATh 0OOOIIEHUS U BBIBOJIBI 110 pe3ysbTaTaM
IPOBEACHHOTIO HAOJIIOJICHUS, MCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOLIECCA, a TAKKE BBIIBUIaTh
IPEIIIONIOKEHUSA O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanueii:

e BBUIBIATH JAepUUNTH MHYOpPMALMK, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOMPOC U IS PELICHU 3aa4H;

e BbHIOMpaTh MHPOPMAIMIO W3  HUCTOYHUKOB  Pa3IMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (GOPM IPEICTABICHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEJCTABIATh €€ B pa3INYHbIX (Hopmax,
WITIOCTPUPOBATh IpapUUECKH;

e OLICHUBATH HaJC)KHOCTh uHpOopMaIUU 1o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KOMMYHUKAMUGHbBlE  Oelicmeus, 0becnedusanm

copmMupo8aHnoCcms CoyuanIbHbIX HaA8bIKO8 00YYAIOUJUXCA.

Oomenue:



BOCHPUHMMAaTh U (OPMYIHpPOBAaTH CYXKIEHUS B COOTBETCTBUM  C
YCIOBUSMH U LEISMU OOILLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS I10
XOJly pELICHHMS 3a/1a4l, KOMMEHTHUPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, peraeMoi 3aJjaum, BBICKa3bIBaTh MJIEH, HALICJIEHHbBIE HA TTOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKICHHMS C CYXACHUSIMH JAPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBaTh pa3JIMuUE€ U CXOJCTBO NMO3ULUMI; B
KOppeKTHOU (popme hopMyIHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

e TMPEACTABIISITH  pE3yJbTaThl  PEUICHHUS  3aJayd,  OKCIIEPUMEHTA,
UCCIEJIOBAHUsA,  MPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmat
BBICTYTUJICHUS C YUETOM 3aja4 MPE3eHTAIUN U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyaHun4ecTBo:

e TOHMMATh W  UCIHOJB30BAaTh  MNPEUMYIIECTBA  KOMaHJHOU u

3)

WHAWUBUAYaTLHON paOOTHI MPU PEIICHUH YYEOHBIX 3a]1a4; IPHHUMATh 11CJTh
COBMECTHOW JCATCIBHOCTH, IUIAHMPOBATh OPTraHHM3aIlUI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI padoT, TOroBapruBaThCS, 00CYKIaTh MPOIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJCH;
y4acTBOBATh B IPYMNIOBBIX opMax paboThl (00CYXIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOJIHATH CBOID YacTh pabOTHI H
KOOPJMHUPOBATh CBOM JEHUCTBHS C JPYTMMH WIEHAMH KOMaHJIBI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMHA TMPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C YYETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMH II03HABATCIBHOW peQIeKCHM KaK OCO3HAHHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB;
BJIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpolecca W
pe3ysbTaTa peluieHus MaTeEMaTHIEeCKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPU PENICHUU
3aJlaud, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHE pE3yJNbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHMSI WIM HEJOCTHXKEHHUS PE3YyJIbTATOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETCHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSAMHU: NMAPATUICIBHOCT U MEPIEHANKYISIPHOCTD MPSIMBIX
Y TUIOCKOCTEM.

KnaccudpunmpoBath B3aMHOE paclojiOKEHUE TPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JBYTPAHHBIM yTroj, TpaHW ABYTPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjia; JUHEWHBIA Yroja JABYTPAHHOTO yria; rpajaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINMYKJIBIA W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABWIIbHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BBl MHOTOIPAHHHUKOB (MHpaMUa; MpHU3Ma,
PSIMOYTOJILHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH, BbIOMpas ~ OCHOBAaHMS  JUJIS
knaccudukanuy  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKH, TPABUIIbHBIC
MHOTOTPAaHHUKH; MPAMbIC U HAKJIOHHBIE TTPU3MBI, TTapaJUICIICIIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAaHHHUKOB.

OOBICHATH MPUHIIUATIBI TOCTPOSHUSI CEYCHHUH, UCTIONB3YSI METOJI CIIEOB.

Ctpouth ceueHUsT MHOTOTPAHHUKOB METOJIOM  CJIEJIOB,  BBIMOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBepxy, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXKJACHUE TEOMETPUICCKUX BETUYNH TTO 00pasiaM WiH
aNropuT™MaM, NPUMEHSAS HW3BECTHbIE AHAJIUTHYECKHE METOAbl IpPH PEUICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUHUCICHHUE PACCTOSIHUM MEXIY JBYMSI
TOYKaMH, OT TOYKM JO TMpsAMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiath 3a1aun Ha HaXOXKJAEHUE T€OMETPUUECKUX BEIUUMH MO0 00pa3naM Win
aNropuT™MaM, NPUMEHSSI HW3BECTHbIE AHAJIUTHUYECKHE METOAbl MPU PEHICHUU
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJady Ha BBIYUCIEHUE YIJOB  MEXIY
CKpPCLIMBAIOUIMMHUCS MPSIMBIMH, MEXAY MNOPSIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Beruuciars 00bEMBl U TJIOWAAM MOBEPXHOCTE MHOTOTPaHHUKOB (IpHU3Ma,
nupamMpaa) ¢ HOpuMeHEeHuEM (OpMYJ; BBIYHMCIATH COOTHOLIEHUS MEXAY
IIOLAASMU TOBEPXHOCTEHN, 00BEMaMU MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
IJI0CKOCTh CUMMETPHUU; HEHTP, OCh U MIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexkax U
PHUCYHKaXx.

[IpumensaTh reomerpuueckue (akThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MpeAnoararouX HECKOJIbKO IaroB PEIICHMs], €CIU YCIOBUS TPUMEHEHUS
3a/laHbl B IBHOM (hopme.

[IpumeHsATh  mpocTeilline NporpaMMHBIE  CpPEACTBA W 3JIEKTPOHHO-
KOMMYHUKallMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKHUX 3aau.

[IpuBoaUTH TpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
’KU3HU, Pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh TMONy4YEeHHBIE 3HAHUS HA TMPAKTHKE: aHAJU3UPOBATh peasbHbIC
CUTyallul W TPUMEHSATh HW3YYCHHBbIC MOHSATHS B TPOIECCE IOHMCKA pPEeIIeHUs
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOW TPOOIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyalluM Ha $3bIKE€ TIEOMETPUM, MCCIENOBAaTh IOCTPOCHHBIE MOJEINU C
UCMOJIb30BaHUEM I€OMETPUUECKUX OHATUN U TEOopeM, anmapaTa aareopsl; pemarhb
NpaKTUYECKUE 3aJ]au, CBA3aHHBIE C HAX0XK/IEHUEM T'€OMETPUYECKUX BEIUUMH.

11 KIIACC

OnepupoBaTh MOHATHAMU: LWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yronue
[WIMHJIPUYECKON  TOBEPXHOCTH;,  IIMJIMHIP;  KOHWUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON OBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpAI[CHUS.

KnaccudummpoBats B3auMHOE pacnoyioxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W TUIONIANA  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUIECKUX TeIl C TPUMEHEHHEM (OPMYII.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIMCAaHHBIN B chepy U
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEIIO
BpAIICHMSI.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSIMU MOBEPXHOCTEH W 00BEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3zydaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEHKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekatb, HHTEPOPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJHATE JIEUCTBHUSL CIOXKEHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHH 00J1aal0T.

[TpuMeHATh TpaBUIIO MapaIEICNUIENA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojd MEXIy
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaJbIBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOpPaM.

3amaBaTh IJIOCKOCTh YPABHEHHEM B J€KapPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensTe reomerpuueckue (akTbl [JIs PEUICHUS CTEPEeOMETPUUYECKHUX
3a/1a4, IPEeANoJaralollinX HECKOJIbKO IaroB PELICHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopme.

Pemate mpocreiiline reoMeTpUYecKue 3aJadd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLIEHUH U
HAXO0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIH alfOpUTMaM, IPUMEHSS
U3BECTHBIE METOABI [IPU PEIICHUU CTAHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumenAT, mpocCTEMIIME NOPOTPaAaMMHBIE  CPEACTBA H  AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKHUX 3a1aY.

[IprBOoAMTE mHpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJMy4YEHHBIE 3HAHWSA Ha IMPAKTHKE: AHAIM3UPOBATH PEAIBHBIE
CUTyallUM W IMPUMEHATh HW3YyYCHHBIE IMOHATHS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd Cc(OopMyIHpOBaHHON TPOOJIEMBI, MOJEIUPOBATH peaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHHM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM TEOMETPUICCKUX TIOHSITHI U TEOpEM, armapara anreOpsl; pemaTh
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Konrponbupie — Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B crepeomMeTpuio 10
) [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEHN
3 [lepnieHIUKYISIPHOCTD MPSMBIX H 12
IJI0CKOCTEH
4 VYTl MeXTy NPSAMBIMU U TJIOCKOCTSIMU 10 1
5 MHororpaHHuKH 11 1
6 O6bEMBI MHOTOI'PAHHUKOB 9 1
7 [ToBTOpEHME: cCeueHUsl, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1IO [TPOTPAMME 68 5 0




11 KVIACC

KounvecTBo 4yacos DJIeKTPOHHBbIE

HanmeHoBaHMe pa3je/ioB U TeM uu¢poBbIe
Ne n/n P Konrpoiabubie | IlpakTuyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypchl

Tena BpaieHnus 12

OO6beMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEenue, 0606mICHNHE, 7 1

cucTeMaTn3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer

KonTpoJibH
0 ble padoThI

IIpakTHyeck
ue padoTsl

JlaTa
H3yYeHH
|

DJIeKTPOHHBbIE HH(PPOBHIE
oOpa3zoBaTre/ibHbIE

pecypchbl

OCHOBHBIE TTOHSATHS
CTepEOMETPHH:
TOYKa, MpsAMas,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuia
n300pakeHUs Ha
pPHUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
napajuieIbHbIX
MPSAMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

07.09

I'eomempuueckuii
nopman hitp://www.neive.by.
ru/

IlonsaTus:
MepeceKaromecs
IUIOCKOCTH,
MepeceKaroIImecs
npsAMasi U IIOCKOCTh

07.09

T'eomempuueckuii
nopman hitp://www.neive.by.

ITonsaTus:
IEePECEKAOIINECS
MJIOCKOCTH,
MIEPECEKAOIINECS
npsAMasi U IIOCKOCTh

14.09



http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/
http://www.neive.by.ru/

3HAKOMCTBO C
MHO FOFp AdHHUKaMH,
n300pakeHue

MHOTI'OI'paHHUKOB Ha

pHUCYHKaXx, Ha
MPOEKIIMOHHBIX
BOCIIUTAHUE
YECTHOCTH,
T0OpOTHI,
MUJIOCEPTHUS,
CIPaBeTMBOCTH,
TPYKETIOO0US U
B3aHMOTIOMOIIH
gyepTrexax

14.09

Hauanpupie
CBEJICHUS O KyOe 1
MUpaMuU/Ie, UX
pa3BEePTKHU U
mozaenu. CeyeHus
MHOTOTPaHHUKOB

21.09

HauanbHubie
CBEICHHUS O KyOe 1
NUpAMUJE, UX
pa3BEePTKHU U
mozaenu. CeueHus
MHOTOTPaHHUKOB

21.09

ITousarue 00
AKCUOMATHUYECKOM
MOCTPOCHHUH

28.09



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

CTEPEOMETPUH:
AKCHOMBI
CTEPEOMETPHUH U
CIICACTBHUA U3 HUX

IMousarue 06
AKCHOMaTHYECKOM
MOCTPOCHHUH
CTePCOMETPHH:
AKCHUOMBI
CTEPEOMETPUH H
CJICACTBUA N3 HUX

28.09

Ilousitre 00
AKCHOMATHYECKOM
MTOCTPOCHHUH
CTePEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CIEACTBHS U3 HUX

5.10

10

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHUHU
CTEPEOMETPHUH:
AKCHOMBI
CTepEOMETPUU U
CIEICTBUS U3 HUX

5.10

T'eomempuueckuii
nopman htip://www.neive.by.

11

Bzaumnoe
pacIioJIoKEHNE
MPSIMBIX B
MIPOCTPAHCTBE:

12.10

http://www.fipi.ru



http://www.neive.by.ru/
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IIepeCEKaroIuecs,
NapajuieIbHbIE U
CKpeLIUBAIOIINECS
IIpsIMbIE

12

[TapannenbHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
napajulesbHbIe
MpsSIMBIC B
MIPOCTPAHCTBE;
MapajuieaIbHOCTb
TPEX MPSIMBIX

12.10

13

[TapannenbHOCTH
MPSIMBIX U
IIJIOCKOCTEHN B
MIPOCTPAHCTBE:
[TapannenbHOCTH
MPSIMOM U TUIOCKOCTH

19.10

14

VTiel ¢
COHAINPAaBJICHHBIMHU
CTOPOHAMHU

19.10

15

Yron mexny
MpSIMBIMU B
MIPOCTPAHCTBE

26.10

http://www.ege.edu.ru

16

Yron mexny
MPSIMBIMU B
MPOCTPAHCTBE

26.10

17

[TapamiensHOCTB

9.11

http://www.fipi.ru



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
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IJIOCKOCTEH:
napajuiejbHbIe
IUIOCKOCTH

18

CaolicTBa
MapajieabHbIX
IJIOCKOCTEN

9.11

http://www.ege.edu.ru/

19

[Ipocreitmme
MIPOCTPaHCTBEHHbIE
¢burypsl Ha
MJIOCKOCTH:
TeTpa’ap, Kyo,
napasuiesienunesa

16.11

20

[Toctpoenune
CEYECHMI

16.11

21

[Toctpoenune
CEYECHMI

23.11

22

KonTposbHas
pabora 1o Teme
"IIpsimbie u
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTB
MPSIMBIX U
miocKkocTei"

23.11

23

IlepnieH qUKyIIpHOCT
b IIPSIMOM U
IIJIOCKOCTH:
MEepIEHUKYIISPHbIE
IpsIMbIE B

30.11



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

IIPOCTPAHCTBE

24

[Ipsimble
[apajuIeIIbHBIE U
NIEPIEHANKYIISIPHBIC
K IUNIOCKOCTH

30.11

http://www.ege.edu.ru/

25

[Ipsimble
NapajuIeIIbHBIE U
MEPIEHANKYISIPHBIC
K IUIOCKOCTH

7.12

26

[Tpu3nak
MEPIEHANKYIIPHOCT
U IPSIMOU 1
IIJIOCKOCTH

7.12

27

[Tpusnak
MEPIEeHIUKYISIPHOCT
U PSIMOM 1
IJI0CKOCTH

14.12

28

Teopema o npsimMoit
MePIEeHINKYIIPHON
IIJIOCKOCTH

14.12

29

Teopema o npsamoii
MEPIEHIUKYIAPHON
IIJI0CKOCTH

21.12

http://www.ege.edu.ru/
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30

Teopema o npsiMoi
MEPIEHANKYIAPHOU
IIJIOCKOCTH

21.12

31

[lepnenaukyisp u
HAaKJIOHHBIE!
pacCcTosHUE OT
TOYKH JI0 IIOCKOCTH,
pacCcTosHHE OT
psIMOM 10
IIJIOCKOCTH

28.12

32

[lepnenaukynsp n
HAaKJIOHHBIE!
paccTosHUE OT
TOYKH JI0 TUIOCKOCTH,
pacCcTosHHUE OT
NpAMOM 10
IJIOCKOCTH

28.12

33

[Tepnienaukynsap u
HaKJIOHHbIE:
paccTtosiHue OT
TOYKH JIO TNIOCKOCTH,
paccTosiHue OT
NpsSMOM 10
MIJIOCKOCTH

11.01

34

[epnienaukynsip u
HaKJIOHHBIE!
paccTosiHuE OT
TOYKH 10 TJIOCKOCTH,

11.01



http://www.neive.by.ru/
http://www.vidod.edu.ru/

paccTosiHue OT
IIPSIMOM 110
IUIOCKOCTH

35

VYrusl B
IIPOCTPAHCTBE: YOI
MEXKy IPSMOH U
IIJIOCKOCTBIO

18.01

hitp: ipi.r

36

JIByrpaHHBIN yroJl,
JIMHEMHBIN yromn

JBYTPAHHOIO yIiia

18.01

37

JIByrpaHHBIN yroJi,
JIMHEMHBIN yromn
JIBYTPAHHOTI'O yrja

25.01

38

[TepieHAMKYISIPHOCT
b INTOCKOCTEH:
MPU3HAK
MePIEHUKYISIPHOCT
U JIBYX IIJIOCKOCTEM

25.01

39

[lepnieniukynsspHOCT
b INTIOCKOCTEH:
MPU3HAK
MePIEeHTUKYISIPHOCT
U JIBYX IIJIOCKOCTEU

1.02

40

[lepnenaukynsspHOCT
b IJIOCKOCTEM:
MpU3HAaK
MEePHEHIUKYISPHOCT
U IBYX IJIOCKOCTEN

1.02



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/
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41

Teopema o Tpex
IEPIEHIUKYIIAPax

8.02

htip: ipL.ru

42

Teopema o Tpex
IIEPIEHIUKYIIIpax

8.02

43

Teopema o Tpex
IEPIEHIUKYIIIpax

15.02

44

KontponbHas
pabora 1o TemMam
"[leprienquKyIsIpHOC
Th MPSIMBIX U
wiockocteil" u
"Vl MeXITY
MPSIMBIMU U
IJIOCKOCTAMHA"

15.02

T'eomempuueckuii
nopman hitp://www.neive.by.
rw/

45

[Tonsatue
MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTpaHHHKA,
BBINYKJIBIE U
HEBBITYKJIbIC
MHOTOTPaHHUKH;
pa3BepTKa
MHOTOTpaHHUKA

22.02

46

ITpusma: n-yronpHas
pU3Ma; IpaHu U
OCHOBAaHUS IIPU3MBI;
npsiMasi ¥ HaKJIOHHAs
pU3Mbl; OOKOBas U
II0JIHAsl IOBEPXHOCTh

22.02

http://www.fipi.ru



http://www.vidod.edu.ru/
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IIPU3MBI

47

[Tapamrenenunen,
IIPSIMOYTOJIbHBIN
napajulesenunesn u
€ro CBOMCTBA

29.02

htt,

48

[Mupamupa: n-
yrojbHasi IupaMu/ja,
IPaHU U OCHOBaHHUE
nupamuibl; OoKoBast
U TIOJIHAS
MTOBEPXHOCTh
MUpaMUJIbI;
MpaBUJIbHAS U
yCEUCHHas
nupamuaa

29.02

49

[IpaBunbHbIC
MHOTOTPAaHHUKU:
MOHSTHE
MIPaBUIILHOTO
MHOTOTpaHHUKA;
MpaBWJIbHAS MTPU3Ma
Y TIpaBUIbHAS
MUpamMuaa;
MpaBUJIbHAS
TpEYroJibHas
nupamMuaa u
MPaBUJIbHBIN
TeTpadp; Kyo

7.03



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

50

IIpencrasnenue o
IMpaBHUJIbHBIX
MHOTI'OrpaHHUKax:
OKTadIp, AOJAEKad AP
U UKOCadIp.

7.03

http: 7

51

Cummetpus B
MIPOCTPAHCTBE:
CHMMETpPHS
OTHOCHUTEIILHO
TOYKH, ITPSAMO,
MJIOCKOCTH.
DeMeHTbI
CHMMETPHH B
nupaMuaax,
napajiesienunenax,
IIPABUIIbHBIX
MHOTOI'paHHHKaX

14.03

52

Brruncienue
3JIEMEHTOB
MHOTOTPaHHUKOB:
peOpa, TMaroHau,
yTJIbI

14.03

53

ITnomans 00KOBOI
IIOBEPXHOCTH U
MMOJHOM
IIOBEPXHOCTH
MIPSIMOM IIPU3MBI,
IUIOIIAAb
OCHOBaHMH, TEOpEMA

21.03

T'eomempuueckuii

nopman hitp://www.neive.by.
ru/
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0 6okoBOI
IIOBEPXHOCTHU
MIPSMOM NPU3MBI

ITnomans 00KOBOI
MMOBEPXHOCTH U

MMOBEPXHOCTH
MIPaBUIILHON
54 MIAPaMHU/Ibl, TEOpEMaA
0 oAy OOKOBOM 21.03
MTOBEPXHOCTH
YCEUCHHOM
T PAMHTBI
KonTposbHas
55 pabora 1o Teme 4.04
"MHoOrorpaHHuKH"
56 [TonsiTue 06 00BEME 4.04 http://www . fipi.ru/
57 OO0BEM MUpPaMHUIBI
11.04
58 O06BEM TUpPaMHUIBI 11.04 http://www.ege.edu.ru
59 O0BEM TUPaMU/IBI 18.04 http://www.ege.edu.ru/
60 O0BEM TUPaMUIBI

18.04



http://www.vidod.edu.ru/
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61

O6bEM pU3MBI

25.04

62

O6beM pU3MBI

25.04

63

O6bEM pU3MBI

2.05

64

KontponbHas
pabora 1o Teme
"O6BbEMBI
MHOTOI'PaHHUKOB"

2.05

65

[ToBTOpEHME,
00001IeHNE
CUCTeMaTH3aIHs
3Hanuil. [loctpoenue
CEYCHU B
MHOTOTpaHHUKE

16.05

66

IToBTOpEHME,
0000111EHNE
CHCTEeMaTHU3alus
3HAHUM.
Brraucnenue
PaCCTOSIHUI: MEXIY
JBYMsSI TOUKaMH, OT
TOYKH J0 NPSIMOM, OT

16.05



http://www.vidod.edu.ru/
http://www.neive.by.ru/
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TOYKH [0 INIOCKOCTH,
MEXY
CKPEIIUBAIOIINMHUCS
MPSIMBIMU

67

Hrorosas
KOHTpOJIbHas paboTa

23.05

http: w.ru

68

IToBTOpEHME,
00o0011IeHNe
CUCTEMaTH3AITUS
3HAHUM.
Brrunciienue yrios:
MEXITY
CKpEIIUBAIOLIUMUCS
MPSAMBIMHU, MEXIY
NpAMON 1
IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,
YIJIOB MEXKIY
IJIOCKOCTSIMU

23.05

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



http://www.vidod.edu.ru/
http://www.vidod.edu.ru/

11 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, 1MameTp;
IIOMIA/Ib MIOBEPXHOCTH C(hephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaab chepsl

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHIECKOM
MMOBEPXHOCTH

HunmuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTHU

N3obpaxenune MUIMHAPA HA TIOCKOCTH.
PazpepTka nmnmHapa. CedeHus

HUWIHHAPA (TUI0CKOCTHIO, MapaieIbHON
WJIH TIEPICHIUKYIIPHON OCH LIUITUH]IPA)

Konunueckas moBepxHoCTh, 0Opa3ymomine
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MTOBEPXHOCTHU




Konyc: ocHOBaHuE U BepIINHA,

o0pasyroias 1 ock; IIOMAAb OOKOBOW U

IIOJTHOW ITOBEPXHOCTH

VYceueHHbII KOHYC: 00pa3yonye 1
BBICOTA; OCHOBAaHHUA U OOKOBast
MIOBEPXHOCTh

10

N300pakenne KoHyca Ha TIOCKOCTH.
Pa3Beprka konyca. CeueHust KoHyca
(TUTOCKOCTHIO, MapajuIeTbHON

OCHOBAHMIO, U TUIOCKOCTBIO, IIPOXOIAIIIEH

yepes BEPIIHNHY)

11

KomMOunarus ten BpaiieHus u
MHOT'OIPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WU B TEJIO BPAIICHUS

13

ITousarue 00 o0veme. OCHOBHEIE
CBOIicTBAa 0OBEMOB TEII

14

O06beM mIMHIpa, KOHYCa

15

O6beM mrapa u miomaab chepsl

16

[TonoOHbIE TENIa B TPOCTPAHCTBE.
CooTHOIIEHUS MEXY IJIOIASIMU

MMOBEPXHOCTEH, 00bEMaMH MOJJOOHBIX TEJ

17

KonTtponeHas pabora no remam "Tena
Bpamienus" u "O0beMbl Ten"

18

BeKTOp Ha INIOCKOCTH U B MTPOCTPAHCTBE

19

CnoxeHue U BEIYNTaHHUE BCKTOPOB

20

YMHOXKEHHE BCKTOPA HA YHCJIO




21

Pasnoxxenue BekTopa 1o Tpem
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npocrpaHcTse. KoopauHaThel BEKTOpA.
[IpocTeinmue 3aga4n B KOOPAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BE/ICHUE BEKTOPOB

25

Brruncnenue yrioB Mex1y IpsIMBIMU U
IIJIOCKOCTSAMH

26

KoopanHaTHO-BEKTOPHBIM METOI TPU
pELIeHUN TeOMETPUYECKUX 3a/1ad

27

KonTtponbHas padota mo teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TECOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUU U METOJIbI UX PELICHHS




[ToBTOpEHUE, 0000IIeHNE 1

31 cUCTeMaTH3alus 3HaHUi. 3aja4uu 1
TUTAHUMETPUH U METObI UX PEIICHHS
[ToBTOpEHUe, 0600MIICHNE U

1 cucremaTn3anus 3HaHuii. OCHOBHBIE !
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Wrorosast kKoHTpoJIbHAs paboTa 1

34 [ToBTOpEHME, 0606HICH%6 u 1
CHCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YUYEBHO-METOJNYECKOE
OBECHEYEHUEOBPA3OBATEJBLHOI'O
MPOLIECCA

OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI IS YUEHUKA

I'eomerpus JI.C.Atanacsiu «IIpocsemenne»,2021 r.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
I'eomerpuss MockBa «BAKO» KonTposbHo-u3MepuTeIbHbIE

MaTepHaJIbl.

I'eomerpus. [Toypounsie miiansl. Boarorpaa.Yuureib
I'eomerpusi. CamocTOsITeIbHBIE U KOHTPOJIbHbIEC PAa0O0THI.
BoJarorpaa.Yuureian

5.
6.
7.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

CETUUHTEPHET

. @enepanbHBId  MEHTPp HWHGOPMAIIMOHHO — 00pa3oBaTEeNbHBIX PECYPCOB

(®LIMOP):http://fcior.edu.ru

. Emunas  xomnmekmuss  nmudpoBbix  obOpaszoBarenbHbiX  pecypcoB  (EK):

http://school-collection.edu.ru

®dectuBainp negarornyeckux uaen "OTKpbeIThIN ypok': festival. I september.ru
Pecypcel mopranma s oGmiero
oOpazoBanushttp://www.edu.ru/db/portal/sites/school-page.htm

S uny Ha ypoK MateMaTuku (MeToJuueckue pa3padoTku): www.festival. 1 september.ru

®denepanbHbli UHCTUTYT NE€AArOru4ecKux u3MepeHui: http://fipi.ru/
Omnnaitg-tectsl EI'D mo matematuke: http://ege.yandex.ru/mathematics/

OTKpHBITHINM OaHK 3aaanuii o Mmatematuke EI'D: http://mathege.ru/or/ege/Main



http://fcior.edu.ru/
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http://school-collection.edu.ru/
http://festival.1september.ru/
http://www.edu.ru/db/portal/sites/school-page.htm
http://www.edu.ru/db/portal/sites/school-page.htm
http://www.festival.1september.ru/
http://fipi.ru/
http://ege.yandex.ru/mathematics/
http://mathege.ru/or/ege/Main
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