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MMOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTa CPEHEr0 OOIIEro 0opa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOpPa3BUTHSI W HEMPEPHIBHOTO 0O0pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TE€OMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OOYCIOBIIEHA MPAKTHUYECKONW 3HAYMMOCTHIO METallpPeIMETHBIX |
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TE€OMETPUHM B HANPABICHUU JTHYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUEOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPABUIBHBIX TPEACTABICHHA O CYIIHOCTH W IPOUCXOXKICHUH T€OMETPHUYSCKHX
abcTpakIuii, COOTHONICHUH pPEaJbHOrO0 W WJACaJbHOTO, XapaKTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MaTeMAaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KaueCTB MBIIUIICHH, HEOOXOAMMBIX IS aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisgeTcs OgHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECMeYMBaeT BO3MOXHOCTh H3YUYEHHUS Kak
JUCIMIUIAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbIIUICHHE, (HOpMHpPYyeMOe TpPH H3YYCHHH OOYYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh M OIPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCS MPHU PEHICHUH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH.  OmepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BHUAblI y4YEOHOH U TPYHOBOM JESITEIBHOCTH,



ABJIAETCS. OJHHMM W3 MPO(PECCHOHATBHO BAXXHBIX KAyeCTB, MO3TOMY AaKTyaJlbHA
3agadya (QopMHUpoBaHUS y OOY4YaIOUIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOITOTOBKE K MTPAaKTUYECKOMN JAEATEIBHOCTH 110 MHOTUM HAIIPABIICHUSIM.

[lens ocBoeHus mporpammbl yuebHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE OOyueHuss — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
WCIIOJB30BaHUs CUCTEMATHYECKUX TIE€OMETPUYECKUMX 3HAHUM W JACUCTBHU,
CHelM(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCHEIIHOT0 MPOJOJIKEHHsT 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAIHBIM HCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomMeTpud Ha O0a30BOM YpOBHE IpeAHA3HAyYeHa IS
00yJarommxcs CpeHeN MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUMN
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MAaTEMaTHUYECKHE YMEHMsI, CBS3AHHBIE
co crneuupuKoil TreoMeTpur M HEOOXOAUMBbIE IJs KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHTh F€OMETPHUIO OOJee
riyOoKo, eclii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HaHUAX B IPOPECCUOHANBHOM 1EATEIbHOCTH.

JlocTmkeHre 1elau OCBOECHHMS MpPOrpaMMbl OOECIEUMBAETCS pEUICHHEM
COOTBETCTBYIOIIMX 3ajad. IIpuopuTeTHBIMM 3ajadyaMuM  OCBOEHHsA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opMHpoBaHHE TMPEACTaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJBTYPbI U1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAKOIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHMKAaX W TeJlaX BpaLICHUS
KaK 0 BaXHEHIIMX MATEeMaTHYECKUX MOJENSX, MO3BOJSIOIIUX OMUCHIBATDH
Y U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOLEro MUPA;

e (opMmupoBaHHE YyMEHMsI paclO3HaBaTb Ha 4YepTeXaxX, MOJENSIX U B
peaJbHOM MHUPE MHOTOI'PAaHHUKH U TeJla BPALCHUS;

e OBJAQJCHUE METOAAMH PEIICHMS 3a/ad Ha MOCTPOEHUS Ha U300pa’KeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSMH O
MHOTOI'PaHHHMKAX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AJNTOPUTMAMM  pEUIEHUS  OCHOBHBIX  THUIOB  3aj1ay;
GopMHpOBaHME YMEHHS MPOBOAMTH  HECIOXHBIE JI0Ka3aTeJbHbIE
pacCy’kKJIeHUs B XOJI€ pELIEHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
MIPaKTUYECKUM COJEPIKAHUEM;

e pasBuTHE WHTEJUIEKTY AJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOydarolmuxcs, I03HAaBaTElIbHOM  AKTUBHOCTH,  MCCJIEI0BATEIbCKUX
YMEHUMN, KpUTUYHOCTH MBIIIICHHUS;



e (opmupoBaHue (GyHKIIMOHATBHON rPaMOTHOCTH, pENEeBaHTHOM
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TNPU HU3YUYEHUU JAPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (HOpMyIUpoOBaTh HMX Ha SA3bIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHbIN
FEOMETPUYECKUM amnmapaTr JJisi peuieHdus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTnUYUTETFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U OMPEACIEHHBIM 00pa30oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3yUYECHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArsAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB U  3a7a4 HAa  ONEpPUPOBAHUE
POCTPaHCTBEHHbIMU o00Opazamu. CoznaHue oOpa3a TPOBOJUTCS € OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIICHHOTO U3BMEHEHHUS €r0 UCXOTHOTO COJIEPHKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJUMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yjbTaTam
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJTIO/IEHNEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHCTEMY T'€OMETPHUYECKUX MPEJCTABICHUN OOyYaAIOMIMXCS, PACIIUPSL U
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Heneno B 11 kimacce, Bcero 3a jiBa rojia o00ydenus - 102 yueOHBIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuyieJibHble M CKpeuuBarommecs npsMmbeie. [lapamiensHOCTs NOpsSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOMCTBA
napajjiebHbIX TUiockocTel. [lpocreifive mnpocTpaHcTBeHHbIE (UTYypBl Ha
IUIOCKOCTH: TETPa3p, KyO, napajjiesienunena; MocTpOeHHE CEYSHUI.

[lepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPICHANKYJIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YTOJ, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYISp W HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 TIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IockocTer. Teopema o TpEX NMepHEeHAUKYIsApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronbHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; IpsiMas U HAKJIOHHAS MPHU3MbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamutenenunen, MPAMOYTOJIbHBIN
napajuiesenunes; u ero cpoucrsa. [lupamupa: N-yroinpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUIbI, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHasg MnupaMuaa. OJEMEHTbl TMpu3Mbl U nupamuibl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUIA W IPABUIBHBIN
teTpadip; KyO. IlpencraBieHre o mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
noaekasap v ukocaxap. CedueHus: Npu3Mbl U MTUPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, Napajuielenurnenax,
MIPaBUJIBHBIX MHOTOIPAHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TMPSIMOM TMPU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOM MUPaMUBbI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasylolias M OChb, IUIONIAJb OOKOBOM H TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyronias
U OChb, IUIOMIaJb OOKOBOM U TOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3anmHoe pacrnosoxxeHue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
MJI01A/1b CEPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMOuHnanuu Tenm BpamieHUss M MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdepnl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalCHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpsSIMOYTOJILHOTO Tapajuiesnenunena v ciueactsuss u3 He€. OO0bEM HUIMHIpA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajulelbHOE OCHOBAHUIO W NPOXOMSIIEE uYepe3 BEpIIHHY), CECUEHUs
niapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TIpaBUJI JEUCTBUU C BekTopamu. [IpsiMoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. Ilpocreitmume 3amaun B
KOOpAWHATaX. YTol Mexay Bekropamu. CKalIpHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMKM 00YUaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUHUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHICCKHX OCHOBax (PYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOILIJIOMY U HAaCTOSIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKONW MAaTE€MaTUUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIDKCHUN B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax
AKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, DTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ady, peneHnu, paccyXICHUN;
BOCHPUMMUYHUBOCTHIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JInuyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOoro u 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBbIO (3710pOBOE TMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/IbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocuTaHUE:

TOTOBHOCTBIO K TPY/IYy, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; WHTEPECOM K
pazauuHbIM  chepaM  TPOPECCHOHAIBHON  JCSATCIBHOCTH, CBS3aHHBIM  C
MaTEMAaTHKOW M €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccun W pealn30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUYECKUX 33J1a4 MaTeMaTHYECKON HAPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-D)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATHLHOM
CpeImbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMAaTHYeCKHX 3HAHWM JUIsl perieHus 3a1ad B
00JaCTH OKpYy’Karomlell cpebl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c¢epbl UYeJOBEHYECKON AesTeNbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH Il PA3BUTHS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTYypOH KaK CpPEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPaMMbl Y4e€OHOTo MpeaMera
«MaremaTtuka» XapaKTEepU3yTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJHCamoweeo  Mupa;  npumeHeHue  J102UHeCKux,

uccie008amenbCKux onepayuti, ymeHul pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBISBJISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MaTEMaTHYECKUX
O00OBEKTOB, TIOHATHM, OTHOLICHUM MEXTy MOHATHUAMH; (HOPMYIUPOBATH
ONPEACICHUS] TOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIlii, OCHOBAaHMS I OOOOINEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN34;

e BOCHPUHUMATH, (HOPMYIUPOBaTH U  TPEOOpPA3OBBIBATH  CYXKJICHHUS:
YTBEPJUTENbHBIC U OTPHUIIATENIbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIBISATH  MAaTEMAaTMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M WU
npoTUBOpeurss B (akTaxX, JaHHBIX, HAOTIOJCHHUSAX W YTBEPKIACHUAX;



npeaiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATH apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEILHO BBIICJICHHBIX KPUTESPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHAaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U JJIs PEIICHUS 3a/]auH;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTypHUpOBaTh WH(MOPMAIUIO, IPEACTABIATh €€ B Pa3INYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle  KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3a]jaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKeHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh MU, HAIICJICHHBIE HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIacusi, CBOU BO3PAKEHHUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOW JESATENHHOCTH, IUIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOITPOBEPKH, CAaMOKOHTPOJISI —IIpolecca |
pe3yJbpTara peluieHus MaTeEMaTUYEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, JAaHHBIX, HAMJICHHBIX OITHOOK, BBISBICHHBIX TPYTHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3aad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccuduuupoBaTb B3aUMHOE pacIoOJIOKEHHUE MNPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMM: ABYIPAHHBIM YroJ, TPaHUW JBYTPAaHHOIO YIJIa,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO yIJa; rpajycHas Mepa
JBYTPAaHHOT'O yTJa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOT'PAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
PsIMOYTOJIBHBIN NapaJijiesienumne, Ky0).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCu(pUKaluy (BBINYKJIblE W HEBBINYKJIbIE MHOTOTPAHHUKH; MPAaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TIApAJJICIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHUKOB METOJOM  CJIEAOB, BBIIOJIHATH
(BBIHOCHBIE) IUJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, TPUMEHSSI W3BECTHBIE AHAUTUYECKHE METOJbl MPHU PELICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXITY ABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXKIYy MPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuza) ¢ TOpuMeHeHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS  MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OChb U
IJI0CKOCTh CHMMETPHUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha 4YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEAnoaralinX HECKOJIbKO IaroB PEUICHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHWS HaA IPAKTUKE: aHAJIU3UPOBATH PEAbHBIC
CUTyallul W IPUMEHATh HM3YUYCHHBIE IOHATHUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu CPOPMYJIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallud Ha s3bIKE TI'E€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUHI U TEOpeM, amnmnapara ajreopbl; pemarhb
IIPAaKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHNYECKON TOBEPXHOCTH, KOHYC; cpepruyecKasi IOBEPXHOCTb.

Pacno3naBathk Tena BpanieHus (UIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILIEHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATHUAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CIIOS, BHICOTA IIAPOBOIO CJOS;
11apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHSITHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIK B cdepy u
ONMCaHHBIA OKOJO cdepbl; cdepa, BONHCAHHAS B MHOTOTPAHHUK WJIH TeEIO
BpaIcHUs.

BbIYMCHIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOTIO0HBIX TEJL.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIoHATh (BBIHOCHBIC) TIJIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeCTAaBICHHYI0 Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKHMU CBOMCTBAMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh NOHATHSMHU: JICKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAEHHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIPHOEC MPOU3BEACHHUE, PACKIaJbIBaTh BEKTOpP IO JIByM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIArOB PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METOJbI IIPU PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaTh OpoCTEHlIMEe TPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHSATh HW3YYEHHBIE IIOHATHS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallul Ha S3bIKE TE€OMETPHUM, MCCIEI0BATh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHUH.
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Konrpoabnsie  IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
bu6nuoreka [JOK
1 B 1
BEICITHE B GTECPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edso00.ru/1c209e37
3 [leprieHUKyYIAPHOCTD NPSAMBIX U 12 bubanorexa [JOK
IJIOCKOCTEN https://m.edso00.ru/1c209e37
bu6nuoreka [JOK
4 1 1
VYrusl MeXay NPAMBIMU U IUIOCKOCTSAMH 0 https://m.edsoo0.ru/1c209e37
bu6mmorexa [IOK
° MuororpariKit 11 1 https://m.edso0.ru/1c209e37
n bubmuoreka [JOK
1
6 OOBEMBI MHOTOTPAHHHKOB o https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTIIbI 4 1 bubmorexa HOK
P ' P e https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

11 KITACC

Kosmn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHUe pa3/iesioB H TeM uudgpoBbie
Ne i/m P Konrpoabusie | IIpakTHyeckue (1ubp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmunorexa LIOK
! Tena BpatteHus 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 O0BEMbI Ten > . https://m.edsoo.ru/1c209e37
bubmunorexa LIOK
B 1 1
3 €KTOPBI U KOOPJIMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001IEeHNE, 7 1 bu6mmoreka [JOK
cUCTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie  IIpakTunueckue
n/n Bceero u3ydeHusi  o0pa3oBaTesbHbIE
padoTsbI padoTsbI
pecypcsl
OCHOBHBIE TIOHSTHUSI CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpancTBo. [IpaBuna
1 H§o6 E)KGHI/IS{ Ha pI/IC HKaxX: 1 bubmmorexa [JOK
P pucy L https://m.edsoo.ru/aecc77cd
M300pakeHHS TUIOCKOCTEH,
napajuieIbHBIX MPSMBIX (OTPE3KOB),
CepenHbI OTpe3Ka
[TonsTHs: mepecekaronuecs
2 IJIOCKOCTH, MepeceKaronrecs npsmas 1 Bubmmorera [IOK
> T1EP P https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTh
ITonsTus: nepecekaromuecs
3 MJIOCKOCTH, MepeceKaromyecs npsmas 1 bubmmorexa [JOK
> 1IEP P https://m.edsoo.ru/db685e73
1 TUIOCKOCTH
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bu6muoreka [IOK
PUCYHKaX, Ha POEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
Havanbsubie cBeneHms o kyoe u

5 MUpaMUIEe, UX Pa3BEPTKH U MOIEIIH 1 bubnmorexa LIOK

P > X PasBep ' https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
6 HauanbHble cBefieHus 0 KyOe u 1 bubnuoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

IMpaMue, UX pa3BEPTKU U MOJEIIH.
CeueHust MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsaTHE 00 aKCMOMATUYECKOM

7 IIOCTPOEHNH CTEPEOMETPHUN; AKCHOMBI buGnnorexa [IOK
R p TpHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUS U3 HUX
ITonsaTre 00 aKCMOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmnorexa LOK
R p TPHH: https://m.eds00.ru/239c8ch4
CTCpCOMeTpI/II/I " CJIICACTBHUS U3 HUX
ITousitTe 06 aKCHOMAaTUYECKOM
9 IIOCTPOEHUH CTEPEOMETPUH: AKCHOMBI bubmorexa HOK
p p ThHH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICICTBHS U3 HUX
ITousitTe 06 aKCHOMAaTUYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUHN; AaKCHUOMBI bubmorexa TTOK
p p pHH: https://m.eds00.ru/258fc245
CTEpEOMETPUH U CIEJACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMbIx B
1 IIPOCTPAHCTBE: MepeceKaromuecs, bubnuoreka IIOK
IapaJuIeIbHbIE U CKPEILHUBAIOLIUECS https://m.edso00.ru/1a2520f6
[psIMbIE
[TapamienbHOCT IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 ImapaJlJICJIbHBIC IIPAMBIC B BI/I6HI/IOTCK3 HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaICIIbHOCTh TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE: bubnuoreka [IOK
[TapannensHOCTD NPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ COHanpaBJIEHHBIMU bubnuorexa [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

https://m.edsoo.ru/9f4071b9

CTOpOHaMU
15 VYron Mexay npsiMbIMU B bubnmnorexa [JOK
[IPOCTPAHCTBE https://m.edso0.ru/fe733862
16 VYroa Mexay npsiMbIMU B bubnmnorexa [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTb MIIOCKOCTEH: Bu6muoreka [IOK
NapajiebHbIE III0OCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napajuiesIbHbIX IUIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiinve npocTpaHCTBEHHbBIE
19 Gburypsl Ha MIOCKOCTHU: TETPa?d, Bubnmorexa [IOK
P -+ TIPAsp, https://m.edsoo.ru/4a28dc02
KyO, apasuiesenumne
bubmnoreka [JOK
20 IT i
OcTpOSHHE Ceeri https://m.eds00.ru/1d434d0f
. bubmuorexa [JOK
21 IT
OCTPOCHHE CeHemIE https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
99 "[IpsiMble U TUIOCKOCTH B bubnmnorexa [[OK
npocTtpancTie. [lapamiensHOCTh https://m.edso00.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTER"
[lepneHquKyIsIpPHOCTD NPSMOM U
23 nﬂgcxocfm'}l;e pHeH WK ];)1;1 HBIC Bubmmorexa [IOK
- IEPHEHAMIYIIAD https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B TPOCTPAHCTBE
24 [IpsiMble napaienbHble U bu6muoreka [IOK
MEPICHINKYIISPHBIE K INIOCKOCTH https://m.edso0.ru/0ac11c95
o5 [IpsiMble napaiensbHble U bubnuoreka [IOK
MEPIEHINKYIISPHBIE K INIOCKOCTH https://m.edso00.ru/ba545966
26 [Tpu3Hak neprneHauKyIIpHOCTH bubnmnorexa [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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IIPSAIMOM U IUIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 ITpu3Hak nepneHuKyJIIpHOCTH bubmnoreka [IOK
IIPSIMOM U IUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuoreka [IOK
NEPIEHANKYISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit Bu6muoreka [IOK
MEPIEHANKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit Bu6muoreka [IOK
MEPIEHANKYISIPHON IIIIOCKOCTH https://m.edso00.ru/7d18834b
[leprieHAUKYIIAp ¥ HAKITOHHBIE:

31 paccTosiHue OT TOYKH JI0 TUIOCKOCTH, ﬁgfjﬁﬁ::;i?gg% 47743
PAcCTOSIHUE OT NPSAMOM J10 TNIOCKOCTH T '
[lepnieHaUKYIISAp U HAKJIOHHBIE:

32 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, lr?tlftlr?sj?/l//lr?::cli(si)?r(jllé 6fefadd
PACCTOSHHUE OT MPSAMOM 10 IIOCKOCTH T '
[leprieHAuKyNIAp U HAKIOHHBIE:

33 PacCTOsTHUE OT TOYKH JI0 TNIOCKOCTH, ng;;ﬁf;igrouismb 8e3
paccTosiHUE OT MPSAMOM J0 TUIOCKOCTH T '
[leprieHAUKYIAp U HAKIOHHBIE:

34 pacCTOsTHUE OT TOYKH JI0 INIOCKOCTH, EE;IESJ'I/I//Ir(:]T:;;?rOu/IEbee 22be
paccTosiHUE OT MPSAMOM J0 TUIOCKOCTH T '

35 VYTIIbl B IPOCTPAHCTBE: YTOJ MEXIY bubmmorexa [[OK
NPAMON U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBbII yroi, TMHEWHBIN yrom Bu6mumoreka [IOK
JBYTPAHHOTO yria https://m.edsoo.ru/5fa0b3ce

37 JIByTpaHHBIi yroJl, TUMHEHHBIA YT bubmmorexa [JOK
JBYTPAHHOTO yria https://m.edsoo.ru/c7c777ed

38 [TeprieHIUKYISIPHOCTD TIIOCKOCTEH: bu6mmoreka [{OK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
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https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK HEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepneHqUKYISIPHOCTD IIJIOCKOCTEM:

bubnunorexa LIOK

39 rpusHar neup HCHARIYIAPHOCTH AByX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHquKyISPHOCTD MIJIOCKOCTEM:
40 HpI/II)SHaK negnefmnxynﬂpHocm JIBYX bubmmorexa [JOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema 0 TpEX nEpHEHAUKYIIAPAX Bubnmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx neprneHAuKyIspax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHAuKyIIpax Bubnmorexa LIOK
https://m.eds00.ru/9f246736
Konrposnbnas padora no remam
44 "[lepneHIUKYISIPHOCTD MPSIMBIX U bu6mmoreka [JOK
mrockocteil" u "Yriasl MexIy https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTAMU"
[ToHsiTE MHOTOTPAaHHUKA, OCHOBHbBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIIYKJIbIE U HEBBIIYKJIbIE Bubnmorexa LIOK
. https://m.edso0.ru/2d24e873
MHOT'OI'PaHHMKH; pa3BEPTKa
MHOTOTpaHHHKA
[Tpu3ma: N-yrompHas Mpu3Ma; rpaHu v
46 OCHOBaHMS MPU3MBI; TIpsiMasi 1 bubnmnorexa [[OK
HAKJIOHHAs MPU3MbL; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAS! TOBEPXHOCTH MPU3MBI
47 [Tapamtenenumnesn, TpSIMOYTOIbHBII bubmmorexa [JOK

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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napajijiCJICIMIICo U €T0 CBOICTBa

[Tupamupa: N-yroiapHasi mupaMuia,
I'PaHU U OCHOBAHME MTUPAMMU/IBI;

48 OOKOBas U TIOJTHAS TIOBEPXHOCTh bubmmorexa [JOK
p B https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TPaBUIIbHAS U yCEUEHHAS
nupamuja
[IpaBusIbHBIE MHOTOTPaHHUKHU:
MOHSTHE MTPABHIBLHOTO

49 MHOTOTpaHHUKA; ITpaBUJIbHAS MTPU3Ma bu6muoreka [{IOK
Y TIpaBWJIbHAs UpaMuUa; NIpaBUIbHAas https://m.eds00.ru/074c8865
TpeyrojbHas mupamMuia u
NPaBUJIBHBIN TETpasap; Kyo
IIpencrasnenue o MpaBUIBHBIX

50 MHOTOT'PAaHHHUKAX: OKTadI buGnuorexa [IOK

P ) P> https://m.edsoo.ru/a0fdd5bf
JOJEKa’ AP U UKOCABP.
CuMMeTpust B IPOCTPAHCTBE:
CHMMETpUSI OTHOCUTEIIFHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTbI bubmuoreka [{JOK
CHUMMETPHUH B MUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, mpaBuiIbHbIX
MHOTOTpaHHHUKaX
Brruucnenue sneMeHTOB

52 MHOTOIPAHHUKOB: pEOpa, TMaroHaIu bubmmorexa TTOK

P + Peopd, ’ https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomans G0KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU ITPSMOM
. bubnmoreka [JOK
53 MIPU3MBI, TUTOIIA/Ib OCHOBAHUH,

TeopeMa 0 OOKOBO OBEPXHOCTH
MPSAMOU MPU3MBbI

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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[Tnomans G0KOBOI MOBEPXHOCTH U
[IOBEPXHOCTU IIPaBUIILHOMN

bu6nunoreka [IOK

>4 HHpaMHjIH’ feopema o Hﬂouiaﬂﬂ . https://m.edso0.ru/5603e30b
OOKOBOI MTOBEPXHOCTH YCCUEHHOM
mUupaMuabl
55 KonTponbhas pabota no teme bubnuorexa [JOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bubnuotexa [JOK
56 Tomstue 00 00neme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
S OOBEM mupavmE! https://m.edso00.ru/235171b3
N bubmuoreka [JOK
58 O0nEm mpamh et https://m.edsoo.ru/f47dfefd
. bubnuotexa [JOK
59 OOBEM mpamm b1 https://m.edso00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mapavm! https://m.edsoo.ru/2faadc3f
. bubnuotexa [JOK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubmuorexa [JOK
2
6 OOBEM MpH3MEL https://m.edso00.ru/1e053890
. bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.eds00.ru/482d3f51
64 KonTponbhas pabota no teme bubnuoreka [IOK
"OOBEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cUCTeMaTHu3alus 3HaHUM. bubnuorexa [JOK

[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/79c10312
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66

[ToBTOpenue, 0600IIEHNE
CUCTEMaTU3aLMs 3HAHUMN.
Brruncnenue paccTossHUAN: MEXTY
IBYMsI TOYKaMH, OT TOYKH JI0 NPSIMO,
OT TOYKH J0 IJIOCKOCTH, MEXKY
CKPEIIMBAIOIUMUCS IPAMBIMU

bubmoreka [JOK
https://m.edsoo.ru/f7792ba9

67

HToroBast KOHTpOJIbHAS
pabora/I[IpoMexxyTouHas aTTecTalus

bubmnoreka [JOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0000IIEHNE
CHUCTEeMaTH3aIlUs 3HAHUH.
Brruunciienue yrios: MexIy
CKPEIMBAIOIIUMUCS TIPSIMBIMHU,
MEXKIy NPSIMOHN U TUIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU

but6mmoreka [JOK
https://m.edsoo.ru/56765e8hb

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KoJsun4yecTBo yacoB JJIeKTPOHHbIE
Ne arTa muppoBbIe
Tema ypoka Konrpoabusie | IIpakTHyeckue A op
n/n Bcero u3ydyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: neHTp,
1 ;b Hpc I/Iall\)/lel”j 'HJP;O ajb 1 bubmorexa HOK
paiuyc, 2 b, TIOMaA https://m.edso00.ru/0341bc2b
MOBEPXHOCTHU CEPhI
BzaumHoe pacrnionoxenue
5 chepsl 1 MITOCKOCTH; 1 bubnmnoreka [JOK
KacaTesbHas MIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
H3o0paxkeHue cheprl, mapa
3 Ha HJII())CKOCTI/I ((in::Hm ’ 1 bubmorexa [JOK
' https://m.edsoo.ru/bc15f7f2
mapa
[Humuaapuaeckas
MMOBEPXHOCTh, 00pa3yromue
4 LUJIUHAPUYECKOU 1 bub6nunoreka [IOK
MOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
LUAJIMHIPUYECKON
MOBEPXHOCTHU
[{uiuHap: OCHOBAHUSA U
0OOKOBas MOBEPXHOCTb,
5 obpas ast ¥ 0Ch; TUIOIIA b 1 bubmorexa HOK
p yI?m ’ e https://m.edso00.ru/188f6216
OOKOBOM M MOJTHOM
MOBEPXHOCTHU
5 N3o0pakeHue muwimHIpa Ha 1 bubmuorexa [JOK
mockocty. Pa3eséprka https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
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uuuHapa. CeueHus
MWIHHPA (TUIOCKOCTHIO,
napasieIbHON Win
MEePIECHIUKYJISIPHON OCH
TAJTUHIPA)

Konunueckast noBepXHOCTb,
o0pa3ymolire KOHU4eCKOn

bu6mmorexa [JOK

! HOBEPXHOCTH, OCh 1 . https://m.edsoo.ru/c94ba09b
BepIIIMHA KOHUYECKOU
MOBEPXHOCTHU
Konyc: ocHoBaHue u

8 BEpIINHA, 00pasyrommas u bu6mmoreka [IOK
0Cb; IUIONIab OOKOBOH U https://m.edso0.ru/897dd3b2
MOJTHOM OBEPXHOCTHU
VY ceu€HHBIN KOHYC:

9 00pa3yrolme U BhICOTA; bubnmoreka [JOK
OCHOBaHUS U OOKOBast https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHne KoHyca Ha
mockocTy. Pazeéprka
KoHyca. CeueHHs KOHycCa

10 (MI0CKOCTBIO, TapaIIeIbHON bubnmorexa LIOK

https://m.edso0.ru/Obde1be8
OCHOBaHHIO, U TUIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILUHY)

11 KomMOuHanust Ten BparieHus Bbubnuoreka [JOK
Y MHOTOI'PAHHHUKOB https://m.edsoo.ru/3cef10e5

12 MHOrorpaHHuK, ONMMCAHHBIN bu6mmoreka [IOK

okoJto cepsl; chepa,

https://m.edso00.ru/0b136158



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

BIIMCaHHAs1 B MHOT'OI'PAHHUK
HJIK B TCJIO BpallICHUA

TTonsaTue 00 00BEME.

bub6nuoreka [JOK

1 .
3 OCH?BHHC cponetsa https://m.edso0.ru/26a03fb7
00BEMOB TET
" bubnuotexa [JOK
14 ObEM wmiHpa, KOHyca https://m.eds00.ru/5513d87b
15 O0béM 1mapa U mIomaIh bubnnoreka [JOK
cepsl https://m.edsoo.ru/d189bde2
IToxoOuElIe Tena B
MPOCTPAHCTBE.
16 CI:)OTTI{pomeHHﬁ MEX bubmorexa [JOK
y . https://m.edsoo.ru/810cfleb
TJIOMIA IMU TTOBEPXHOCTEH,
00BEMaMH ITOJOOHBIX TEII
Kontponbhas pabota mo
17 temaMm "Tena Bpamenus" u bubmorexa HOK
patt https://m.edsoo.ru/4a33a8ab
"O6BemsbI Ten"
18 BexkTtop Ha miockocTH U B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHne 1 BBIUUTAaHHE bubmuorexa [JOK
BEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOKEHUE BEKTOPA Ha bubmuorexa [JOK
YHUCIIO https://m.edsoo.ru/dee379eb
Pa3znoxxenue BekTopa mno
21 TPEM HEKOMILTAHAPHBIM bubnmnorexa [JOK
BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiesenumneaa
22 Pemenue 3aga4, cBSI3aHHBIX C bu6mmoreka [IOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

IIPUMEHEHUEM [IPaBUII
JIEUCTBHUN C BEKTOPAMU

https://m.edsoo.ru/5a827900

KoopaunatHO-BEKTOpHBII

bub6nuoreka [JOK

23
METOA TIpH petnetud https://m.edso0.ru/d3alfe30
TEOMETPHUYCCKHX 337124
[IpssmoyronbHas cucrtema
KOOpJIMHAT B MTPOCTPAHCTBE.
24 Koole WHATHI BI::KTopa bubmorexa HOK
P N pa. https://m.edso00.ru/48db7058
[Tpocreiimue 3agaun B
KOOpIMHATAX
Yron Mexay BEKTOpaMH.
25 CxansapHoe Npou3BeICHHE bubmorexa HOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunciienue yrioB Mexay bubnnoreka [JOK
MPSMBIMH U TUIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTtponsHas pabora o
97 teme "BekTopsl u bu6mmorexa [IOK
KOOPAMHATHI B https://m.edsoo.ru/77c22fc5
npoctpaHcTae”
[ToBTOpEeHME, 0000IIEHUE 1
CHUCTEeMaTU3als 3HAHH.
28 OcHoBHbIE (HUTYPHI, PaKThI bubmorexa HOK
YPEL ’ https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpenue, 06061IeHNE 1
cUCTeMAaTu3alus 3HaHuH. Bu6 OK
29 OcHoBHBIE QUTYPHI, (HAKTHI, nommoreka L

TEOpEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpenue, 0600IICHNE 1
CHUCTEeMaTU3alus 3HaHU.

bu6nuoreka [JOK

30 1
3ajaun IIaHUMETPUH U https://m.edsoo.ru/7491efe0
METO/Ibl UX PEIICHUS
[ToBTOpeHue, 0600MICHNE 1

31 CHUCTeMaTU3alus 3HaHHI. 1 bubmmorexa [IOK
3aga4M TUIAHUMETPUM U https://m.edsoo.ru/4dffda97
METO/Ibl UX PEIICHUS
[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aLMs 3HAHMIA.

32 OcHoBHbIE (HUTYPHI, PaKThI 1 bubmorexa HOK

yprl, ’ https://m.edso00.ru/74b2ad91

TEOpPEMBI Kypca
CTEPEeOMETPUH
Hrorosas KOHTpOJIbHASA

33 abora/IIpoMexyTounas 1 bubnnorexa [IOK
p p yr https://m.edsoo.ru/ec24dfc2
aTTecTalus

34 [ToBTOpenue, 0600IICHNE U 1 bu6mmorexa [IOK
CUCTEMAaTH3allis 3HaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO HACOB 34

I10 ITPOIT'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






		2024-08-30T13:33:12+0300
	Семенова Вера Ивановна




