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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEHEro OOIIero 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI U HENPEPHIBHOIO 0O0pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TE€OMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHHs OO0YyCJIOBJIeHA MPAKTUYECKOH 3HAYMMOCTHIO METANpeJIMETHBIX |
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS TC€OMETPHU B HAIPABICHUU JIMIYHOCTHOTO
pazBuTHs oOydarommxcs, GoOpMHpPOBaHUA (YHKIIMOHATBFHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3y4CHUs IPYTUX YUEOHBIX NUCIUIUTHH. Pa3BuTne y o0yJarommxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH T€OMETPHUYECKHX
abcTpakiuii, COOTHONICHUH pPEaJbHOrO0 W WJACaJbHOT0, XapakTepe OTPaKEHUs
MAaTEMaTUYECKOM HAyKOW SBIIEHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
T€OMETPUHU B CHCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAYTHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalmxcs, a TakKe KaueCTB MBIIIICHUS, HEOOXOAMMBIX JJIs ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust sBisieTCsl OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3YUYEHHUS Kak
JTUCIMIUTAH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbIIUIeHHe, (OpMUpPYeMOe MPH H3YYCHUH OOyYaronuMUCs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OIMPOBEpPraTh
TUTIOTE3hI HETOCPEACTBEHHO WCIOIB3YIOTCS TPH PEHICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CoIuaibHOro ObiTus, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH.  OmepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUABI yYEOHOH | TPYJOBOH JESITCIBHOCTH,



SABJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BaXXHBIX KadyeCTB, MOITOMY aKTyallbHA
3amaga (HOpPMUPOBAHKS y OOYYArONIUXCSl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JI€ATEIbHOCTH 110 MHOTUM HaIPABJICHUSIM.

[lens ocBoeHusi mporpamMmbl ydeOHOro kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE 0OydeHus — 00meoOpa3oBaTebHOE U OOIMIEKYJIbTYpPHOE pPa3BUTHE
oOyvarommxcs  4epe3  0OecrieueHHEe  BO3MOXKHOCTH  NPUOOpETeHus U
HCTIOJIb30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKHUX 3HAHUW U JCUCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJDKEHUST 00pa30BaHus
0 CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HA4YeHA s
OOyJarOIIMXCs CPEHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOI'O 001iero oopaszoBanus. Takum oOpa3zoM, oOydaromiygecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenuduKkod TeoOMETpUU W HEOOXOIUMBbIE [Jii JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTb M3YYUTh FeOMETpHUI0 Oojee
riIy0OKO, €Clid B JajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHX
3HAHUAX B MPOGECCHOHAIBHON eI TEILHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pelICHUEM
COOTBETCTBYIOIIMX 3ada4. IIpuopuTeTHhIMHM 3aJadyaMM  OCBOCHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisitoTCS:

e (opmMupoBaHuE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (¢opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpallCHUS
KaK O BOXHEUITUX MaTeMaTHYECKUX MOJIEISX, MO3BOJISIONIUX OMUCKHIBATH
Y U3y4YaTh pa3HbIC SIBICHUS OKPYKAIOIIET0 MUPA;

e (QopmMupoBaHue yMEHMs paclo3HaBaTh Ha YepTekax, MOJCISIX U B
peaibHOM MHUPE MHOTOTPAHHUKH U TeJIa BpaIllCHHUS;

e OBJIAJICHHE METOJIaMH PEIICHUs 3a/lad Ha MOCTPOEHUS Ha H300pKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSTUSMH O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QAITOPUTMAMHU  PEUIEHUS  OCHOBHBIX  THUIOB  3a3]aY;
dbopMUpOBaHME YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKa3aTeJbHbIC
paccyXJeHus B XOJI€ pEUIeHUsS] CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e Da3BUTHE WHTEIJIEKTYaJIbHBIX u TBOPYECKUX CIIOCOOHOCTEM
oOyyarommuxcsi, I03HaBaTeIbHOW  aKTHMBHOCTH,  HCCJIEI0BATEIHCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
NOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTyallMsIX M TNPU HU3YUYEHUU JAPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeW, (OpMyIUpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHbIN
FEOMETPUYECKUM amnmapaTr il pelieHUs] NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAdalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U OMPEACIEHHBIM 00pa3oM OpraHU30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3yUYECHUIO MTPEIMETA.

[Ipennourenue oTIaéTCsl HArISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEJACTABICHUN Y
y4almxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEUIEeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O00pa3oB M  3a7a4y Ha  ONEPUPOBAHUE
POCTPaHCTBEHHbIMU o00Opazamu. CoznaHue oOpa3a TPOBOJUTCS € OMOPOM Ha
HarISIAHOCTh, a ONEpPUpPOBAHHE OOpa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHOBHBIE cozeprkaTelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO M 1O TrojaMm
oOy4eHHUs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAcJ€HHBIM MO ToJlaM OO0ydYeHHUS,
CTPYKTYpPUPOBAHO TakuM O0Opa3oM, 4YTOObI OBJIAJICHUE T'E€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYINATENIbHO, C
COOJTIO/IEHNEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIMXCs, pacIupss |
yriyossis e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTCs 2 4aca B Heaenmo B 10 knacce 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  TOHAITUS ~ cTepeoMeTpuu. Touka, nmpsAMasi, 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: IMAPAJUICNIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAVIENBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh NMPSIMOU M IUIOCKOCTHU. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY MPSAMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapaieabHble IJIOCKOCTH; CBOMCTBA
napajyiebHbIX TUiockoctel. [lpocrteifine mnpocTpaHCcTBeHHbIE (UTypbl Ha
IUIOCKOCTH: TETPa’ap, KyO, MapajuieenuIe]]; HOCTPOEHUE CEUEHU.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapajuIebHBIE W TNEPHNCHAUKYJSAPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMOH H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKUUst  (GUTypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, TIpsiMasi U HAKJIOHHAs MPU3MBbI; 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€HHas MNUpaMuia. ODJEMEHTbl TpuU3Mbl W nupamujbl. [IpaBunbHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWJIBHOIO MHOIOTPAHHUKA; MPaBUJIbHAS IPU3MA U
IIpaBUWJIbHAS IHPAMUJA; [PaBWIbHAsg TPEYTOJbHAsA NUPAMUAA W IPABUIIbHBIN
TeTpadp; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
noAeKadap U ukocadap. CeueHns NpU3Mbl U TUPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAAX, Napajuielenurnenax,
MPaBUJIBHBIX MHOTOIPAaHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOU IPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH MPaBUJILHOM MUPaMUIBL,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyromue HUJIMHIPUIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [lunuHIp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias W OCb;, IUIOMaJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepIlrHa, 00pa3yroias
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; KacaTelbHas MJIOCKOCTh K cdepe;
MJI01A/1b CEPHI.

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

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdepnl; chepa, BOHcaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena v ciaeAactBus u3 He€. OObEM HWIMHJpPA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuielbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUEHUs
nrapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBuno mapamtenenunena. Pemienue 3amad, CBA3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUU C BekTopamu. [IpsimoyrosibHas cucrema



KoOpauHAaT B mnpoctpaHcTBe. Koopaunatel Bektopa. I[lpocreitmme 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

JIuyHOCTHBIE peE3yJIbTaThl OCBOEHHUSI MPOTPAMMBI  y4EOHOTO TIpeaMeTa
«MaremaTuka» XapaKTepU3yITCs:

I'paxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
npoLeayp TpaxIaHCKoro oOmiecTtBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HUX
GYHKIUSMUA 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXAAHCKON UJICHTUYHOCTH, YBOXKECHHUS K
MPOIIIOMY U HAaCTOSIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIDKCHUN B JPYrUX HayKaxX, TEXHOJOTHAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAaHHEM JTyXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3az7ay, peleHn, paccyXICHUN;
BOCIPUUMUYHUBOCTHIO K MATEMAaTUUYECKUM aCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHHUE:

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); (du3znuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyay, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
pasmuuHbIM  cepam  TPOPECCHOHATBLHOW  JICATCIIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M € TMPHIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIH BBIOOD
Oynymeli mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTHIO K MaTeMaTU4eCKoMy OOpa3oBaHUI0 U
caM000pa30BaHUI0 HAa TPOTSIKECHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKHX 3aJ1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-?)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
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 MOCJIEJICTBUM JIJIsl OKPYXKAIOLEH 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 ISl DPA3BUTHUS I[MBWIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEIAOBATEIbCKYIO JESTEIbHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl Y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTEepU3yTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbLHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUSHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetlCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKPYICaAwe2o  Mupa,  NpuMeHeHue  jJ102UHeCKUX,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIABIIATHh U XapaKTEPU30BaTh CYNICCTBEHHBIC NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABJIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIBIATH  MaTeMaTHYEeCKHEC  3aKOHOMEPHOCTH,  B3aWMOCBS3HM W
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTHU;

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

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOJIemMy,
yCTaHAaBIWBATh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
0o0BEeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pE3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

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

Pa6ora ¢ undpopmanmeii:

e BBIBIATH JACPUIUTH UHGOPMAIIMH, TaHHBIX, HEOOXOIUMBIX HJisi OTBETa
Ha BOMPOC U JJIs PEIICHUS 3a]a4H;

e BBIOMpaTh HH(POPMAIMIO W3  HUCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEILHO
chOpMYTUPOBAHHBIM 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 3PEHHMsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3a]jaul, KOMMEHTUPOBATh ITOJIyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh MU, HAIICJICHHBIE HA MIOUCK
pELIEHUs; COMOCTaBIATh CBOM CYXIECHHUS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, OOHapyXUBaTh Pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUTYTBHON PaOOThI IPH PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH I1E]Th
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATH OPTAaHMU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

G opmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUH W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOITPOBEPKH, CAaMOKOHTPOJISI —IIpolecca |
pe3yJbpTara peluieHus MaTeEMaTUYEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh NPU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJbTATOB JACATEIBHOCTH,
HAXOJUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU WU CIECACTBUS W3 HUX IIPU PELICHUH
reOMETPUYECKHUX 3aad.

OnepupoBaTh NOHATUAMMU: MMAPAIIIENBHOCTD U NEPIEHAUKYIIIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTPaHHOrO yria; JUHEHHBIM Yroyl JBYIPaHHOIO YIJIa; rpajyCHas Mepa
JIBYIPAaHHOTO yTJIa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIBHBIA MHOTOTPDAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
PSIMOYTOJIBHBIN MapajuiesenuIie, Kyo).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCU(pUKauu (BBITYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; IPABUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TIApAJJICIIETIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI IOCTPOEHUS CEYEHUH, UCIIOJIb3Y S METOJ] CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHH3Y.

PemaTp 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3lam Uiu
QITOPUTMaM, IPUMEHSSI W3BECTHBIC AHAJIMTHUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUN MEXIY NABYMS
TOYKaMHM, OT TOYKM JO IPAMOH, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3lam uiu
QNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 Ha  BBIYMCIEHUE YIVIOB  MEXKIY
CKPEIIMBAIOIIUMHACA MNPAMBIMHA, MEXKIYy MPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TUIOLIAAM TOBEPXHOCTEH MHOTIOTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (OpMYyJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00bEMaMU TT0I00HBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3a/1a4, NPEANnoaralinX HECKOJIbKO IAroB PEUICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

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

[IppMeHATh MOTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIIbHBIC
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 MTOHATUH U TEOpeM, anmnapara ajareopbl; pemarh
IIPAaKTUYECKUE 3a7a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MNOHATHSIMHU: LUIUHIPUYECKAs TOBEPXHOCTh, OO0pa3yroliue
IWIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHADP;,  KOHWYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIEeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CETMEHTA; IapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beruncnate  00bEMBI M TJIOMIAAM  TIOBEPXHOCTEH  Tel  BparieHus,
TrE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHASS B MHOTOTPAHHUK WIH TeEIO
BpaIcHUs.

BbIYMCHIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMU
MOTO0HBIX TEJL.



N3o0paxate u3zydaeMble (PUTYpbl OT PYKM U C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

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

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOPa30OBLIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeCTAaBICHHYI0 Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMH OHU 00J1aatoT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC NPOU3BEACHHUE, pPAaCKIaJblBaTb BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTs reoMeTpuueckue ¢GakThl I PEIICHHS CTEPEOMETPUUECKUX
3a/a4, MPEANOJararoluX HECKOJIBKO IIArOB PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

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

Pemate 3amaum Ha JOKAa3aTeILCTBO MATEMATHUECKHX OTHOLIIEHUN WU
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMYMH MO 00pa3liaM Wi aaropuTMaM, IpUMEHss
M3BECTHBIE METObI ITPY PEIICHUHN CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyalluM W TPUMEHATh HW3YYCHHBIC TIOHATHS B IIPOLIECCE IOMCKA PEIICHUS
MaTeMaTU4ecKu CHOPMYIMPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, WCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara ajareopbl; penaTh
MIPAKTUYECKHUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudpossbie)
Kontpoabusie IIpakTnuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
BBenenue B ctepeoMeTpuio 10 bubmmorexa [TOK
A P P https://m.edso0.ru/1c209e37
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexa [IOK
[TapamienbHOCT IPAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
[lepneHAUKyISIPHOCTD MPSAMBIX U 12 bubnuorexa [JOK
IIJIOCKOCTEH https://m.edso0.ru/1c209e37
bu6mmorexa [JOK
VYTrasl MeXIy PSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/1c209e37
bub6mnoreka [IOK
Muororparttici 1 ! https://m.edso0.ru/1c209e37
N bubmuoreka [{OK
OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
IToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.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
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Kontpoabusie IIpakTHyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
but6mmoreka [{OK
Tena spaueris 12 https://m.edso0.ru/1¢c209e37
n but6mmoreka [JOK
OOBEMEL TEN S 1 https://m.edso00.ru/1c209e37
BekTophs!l 1 KOOpAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [IOK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IEHNE, 7 1 bu6nmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KITACC

Ne

. Tema ypoxka

OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, TpsiMasi, MIO0CKOCTH,
npocTpaHcTBo. IIpaBuna
n300paKeHHsI Ha PUCYHKAX:
M300paKEeHHS TNIOCKOCTEH,
napaieIbHBIX MPSAMBIX (OTPE3KOB),
CepeIuHbI OTPE3Ka

[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIMEC IIpsIMast
U TUIOCKOCTD

ITonsarus: MEPCCCKAOIMNECCA
IIJIOCKOCTH, IICPECCKAOIIHNECCA TpsAMasi
U IJIOCKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAaMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKAaX, Ha IPOEKIIMOHHBIX
yeprekax

HauanbHble cBefieHHs 0 KyOe u
UPaMUJE, UX Pa3BEPTKU U MOJIEIH.
CedeHuss MHOTOrpaHHUKOB

HauanbHbie cBeeHUS O KY66 u

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3yYeHUs

JJIeKTPOHHBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcebl

bubnunoreka [JOK
https://m.edsoo.ru/aecc77cd

bu6nunoreka [JOK
https://m.edso0.ru/2d8a9c99

but6mmoreka [JOK
https://m.edsoo.ru/db685e73

but6mmoreka [JOK
https://m.edso0.ru/a63959ed

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [IOK
https://m.edsoo.ru/3d8ffd32



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

UpamMuze, UX pa3BEPTKU U MOJEIIH.
CedeHuss MHOTOIPAHHUKOB

ITonsatue 06 aKCHOMATUYECKOM

7 MMOCTPOCHHUU CTEPEOMETPUU: aKCHOMBI Bubmmorexa [IOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIENCTBUS U3 HUX
[TonsaTHE 06 aKCHMOMATHIECKOM
8 MOCTPOCHUU CTEPEOMETPUH: AKCUOMBI Bubnmorexa [IOK
p p pHH: https://m.edso00.ru/239c8ch4
CTCPCOMCTPHU U CICACTBUA U3 HUX
[TonsiTre 06 akcMOMaTHYECKOM
9 MTOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI bubmmorexa [JOK
p p pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHSI U3 HUX
[TonsaTHe 06 aKCHOMATHIECKOM
10 MIOCTPOCHUU CTEPEOMETPUH: AaKCUOMBI bubsmorexa TJOK
P P pHH: https://m.edso00.ru/258fc245
CTEpEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
11 IIPOCTPAHCTBE: NIEpPECEKAIOIINEcs, Bubmuoreka [IOK
NapasuiesIbHbIE M CKPEIIUBAIOIIHECS https://m.edso00.ru/1a2520f6
psIMbIE
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE:
12 napaJuiCJbHBIC IIPSAMBIC B BH6HHOTeKa HOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAIUICTLHOCTD TPEX
IPSIMBIX
[TapamienbHOCTE IPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: bubmuoreka [IOK
13 .
[TapannenbHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bubnmoreka [JOK
14 VYIu1bl ¢ COHANPAaBICHHBIMU 1

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



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

CTOpOHAMHU

15 Yron Mexay npsiMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/fe733862
VYroa Mexay npsiMbIMU B bubmuoreka [IOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanenbHOCTD MIIOCKOCTEN: bubmnoreka [IOK
MapaJuIeNIbHBIE TUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieabHbIX MIOCKOCTEN bubmmorexa LOK
P https://m.eds00.ru/e504d656
[Ipocreiiine NpoCTPaHCTBEHHBIE
19 (GurypsI Ha MIIOCKOCTH: TETPad bubmmorexa LIOK
P + TETPASID, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumney
bubmuorexa [JOK
2 II i
0 OCTPOCHHE CeremH https://m.edso00.ru/1d434d0f
bu6nmoreka [JOK
21 I1 i
OCTPOCHHE CeemMH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "IIpsiMble U TJIOCKOCTH B bu6muoreka [IOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
HpPSIMBIX U IJIOCKOCTEN"
[lepneHAMKYAAPHOCTD NPAMOUN U
23 HJIi)CKOCI"[[‘I/I'};[e pneH UK lJi)m HBIC bubmmorexa [JOK
+ HEPHCHIARYIHIp https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapaienbHbIE U bu6mmoreka [{JOK
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapaiienbHbIC U bubnmoreka [JOK
MEPIECHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK



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
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

MIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHAUKyIJISPHOCTH bubmuoreka [IOK
NPSIMON U TNTIOCKOCTH https://m.eds00.ru/79165d15
Teopema o npsimoit bubmuoreka [IOK
28 .
MEPIEHTUKYISIPHON TIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npssmMoit bubmnoreka [IOK
NEPIEHANKYJISIPHON IIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa o npsmoi bubmuoreka [{IOK
MEPIICHANKYISPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[eprienAUKyYISAp ¥ HAKJIOHHBIE!
31 a(f::TOHHI/ICYOT IT)OI{KH 0 IJIOCKOCTH bubmmorexa LIOK
p f[ ’ https://m.edso00.ru/33c477d3
paccTosiHUE OT NMPSIMOH /10 MIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE:
32 a(iTOSIfH/ICYOT IT)OIIKI/I 0 TTOCKOCTH bubmmorexa [JOK
p A ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOU J0 TUIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:
33 a(fz:TOSIiI/ICYOT lT:)O‘IKI/I 0 TUIOCKOCTH bubmmorexa [JOK
p il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH
[lepneHnuKymnsip ¥ HAKIOHHBIE:
34 a(iTOHiI/IeyOT IT)oqlclzl 0 TUIOCKOCTH Bubmmorexa [IOK
p Jvl ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT NPSIMOM J0 IUNIOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YOI MEXKIY bubnuorexa [JOK
PSIMOI U TNTOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIil yroj, TUHEHHbBIN yroi bubmuoreka [IOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIil yroj, TUHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 [lepnieHIUKyYASIPHOCTD MJIOCKOCTEH: bubnmnoreka [JOK


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
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MpU3HAK [NEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEN

HepHeHI{I/IKYHHpHOCTB IUIOCKOCTEH:

https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK

39
fprsHaK Hip TEHAMKYJIAPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEH
[lepnieHUKyYISAPHOCTD MJIOCKOCTEM:
40 MPpHU3HAK NEPIECHANKYIIPHOCTHU 1B bubmorexa [TOK
P Vp AT HBYX https://m.edsoo.ru/ba75dc57
IIOCKOCTEM
41 Teopema o TpEX IMepHEHINKYIAPAX bubmorexa HOK
P P PHCHAMEYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHEHINKYIIPAX bubmmorexa LOK
P P PHCHAMIKY A https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepHeHIUKYIIpax bubmorexa [JOK
P P PHCHAMIYIAD https://m.eds00.ru/9f246736
KonrtponsHas pabora no Temam
44 "IlepnieHAUKYJIAPHOCTD MPSIMBIX U bubnuoreka [IOK
mockocteil" u "Yribl MexIy https://m.edso00.ru/5b971ef3
MPSIMBIMHU U TIOCKOCTSAMHU"
[ToHsTHE MHOTOTPAHHUKA, OCHOBHBIC
3JIEeMEHThI MHOTOTPAaHHUKA,
45 BBIMTYKJIbIC ¥ HEBBITYKIIBIC bubmorexa HOK
Y M . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Ipu3ma: N-yronbHas npu3ma; TpaHu v
OCHOBaHMS IPU3MBI; IIpsIMast U bu6nuoreka IIOK
46
HaKJIOHHAs TIPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MIOJTHAS] TIOBEPXHOCTH TPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubnuoreka [IOK

napauiCJICIMIea u €ro CBOMCTBaA

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamupga: N-yroiapHast mupaMuaa,
I'paHy ¥ OCHOBAHUE TUPAMHU/IBI;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MUpaMHUIB; TPABWIIbHAS U yCCUEHHAS
nupamMuaa

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHUE TPABHILHOTO
MHOTOTPaHHHKA; MPAaBUIIbHAS IPU3Ma
Y TIpaBWJIbHAS TIHPAMHUIA; TIPABHIIbHAS
TpeyroyibHas MupamMuIa u
MIPaBUIIBHBIN TETpasaAp; KyO

[IpencraBienue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’p,
JOJIEKadp U UKOCAdIP.

but6mmoreka [{IOK
https://m.edsoo.ru/fblcd0a5

bubmuoreka [JOK
https://m.edso00.ru/074c8865

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

52

53

CumMeTpusi B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBHO TOUKH,
NPAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUH B TUPAMHUIAX,
napasuiesienuneaax, NpaBuibHbIX
MHOTOTpaHHHUKaX

Briaucnenune 3ieMeHTOB
MHOTOTPaHHUKOB: p&Opa, TuaroHasiu,

yTJIBI
[Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOM
MIPU3MBI, TUIOLIab OCHOBAHHI,
TeopeMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmoreka [{IOK
https://m.edsoo.ru/b9e777d9

but6mmoreka [{OK
https://m.edsoo.ru/6cdbecef

bubnunoreka LIOK
https://m.edso0o.ru/37d84157

54

[Tnomans OOKOBOI MOBEPXHOCTH U

bubmnoreka [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU IIPABUIILHON

MUPaMHIBI, TEOPEMa O IIOIAN
OOKOBOI MOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MTUPAMU/TBI
55 KonrtponsHas pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
N bubmmoreka [JOK
56 Toustue 06 0onéme https://m.edsoo.ru/7ad0020b
n bubmuoreka [JOK
>7 OOBEM mupamm et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM mHpaMu el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [{OK
59 OOBEM nupamu b1 https://m.edso00.ru/79¢10312
N but6mmoreka [JOK
60 OOBEM nipamu b1 https://m.edsoo.ru/2faadc3f
n but6mmoreka [JOK
61 OOHEM npusMbI https://m.edso00.ru/79853608
n bubmmoreka [JOK
62 OOBEM mpH3MEL https://m.edso0.ru/1e053890
n bubmmoreka [JOK
63 OOBEM npH3MEL https://m.eds00.ru/482d3f51
64 Konrponbnas padora o teme bubmuoreka [IOK
"O0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 060061mIEeHNE
65 CHCTEMAaTH3allNs 3HAHHM. bubmunorexa [JOK

[TocTpoenue ceuenuii B
MHOI'OIPaHHUKE

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpenue, 0600IICHNE
cUCcTeEMaTH3allMs 3HAaHU.

66 Borunicnenue paccTosiHUNA: MEXAY 1 bu6mmoreka [IOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TIIOCKOCTH, MEXKIY
CKPCIIHBAIOIIUMUCS TTPSIMBIMU
but6mmoreka [{OK
67 Hrorosas koHTposbHas paboTa 1 https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
CHUCTEMAaTH3aI1s 3HAHHH.
BrruncieHue yriioB: MExX
68 CerHlI/IBaI-OH_[ZIMI/IC}I HpHMI};MI/I, 1 bubmmorexa LOK
. https://m.eds00.ru/56765e8b
MEXTy TPSMOH U MJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKTY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
ara ungposbie
Tema ypoka Kourpoasnsie IIpakTHueckue A p
Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
uaMeTp; TUIOIalb MOBEPXHOCTH 1 Bubnmorexa [IOK
. P P https://m.edsoo.ru/0341bc2b
cdepbl
BsanmMHoe pacronoxxenue chepsl u
bubmuoreka [JOK
IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mrommanb cepsl
N3ob6paxenue chepsl, mapa Ha 1 bubnmnorexa [[OK
mockocT. CedeHus mapa https://m.edso0.ru/bc15f7f2
Hunuuapuyueckasi HOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKON 1 bubnmnorexa [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUIECKOMN https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHMs U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 ocCh; 1 bubnmnorexa [JOK
101 OOKOBOM M TOJTHOU https://m.edso00.ru/188f6216
MMOBEPXHOCTH
N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka runmHapa.
CeueHus IUINH pa (HJIOCKOCTIleO 1 bubmmorexa [JOK
H . AP ’ https://m.edso00.ru/016e25eb
napayuieTbHON UITn
MEePIEHANKYISIPHONW OCH IIMJIMH]IPA)
bubnunoreka [JOK
Konnueckasi noBepXHOCT, 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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o0Opa3yroIre KOHNIeCKOH
ITIOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BepllIMHAa,

8 o0pa3yrolas 1 0Ch; IJIOIAIb bubmmorexa [JOK
N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHOM MTOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi]I/Iﬂ u gOKZI:aI: Bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N306paxeHnne koHyca Ha
IockocTy. PazBépTka KoHyca.

10 Ceuenust koHyca (IIOCKOCTBIO, bubnuorexa [JOK
NapajuIeJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXOISIIEH Yepe3
BEPIINHY)

1 KomOunanmst Ten BpamieHus u bu6muoreka [{IOK
MHOTI'OT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

12 cdepsrl; chepa, BnucaHHas B bubnuotexa [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpaIICHUS

13 [Tonsitre 06 06BEMe. OCHOBHEIE bubnmoreka [JOK
CBOIcTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 O6wém upHEApa, KoHyca https://m.eds00.ru/5513d87b
N bu6mmoreka [{JOK
15 OOwEm wapa i niouaz: chepe! https://m.edso00.ru/d189bde2
16 [TonoOHEBIE TENa B MPOCTPAHCTBE. bubmorexa [TOK

https://m.edsoo.ru/810cfleb
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CoOTHOIIICHUS MEXTY TLIOIIAISIMHI
MMOBEPXHOCTEH, 00bEMaMH
MMOJIOOHBIX Tl

17 Konrponsnas pabora no rTemam bubnuoreka [IOK
"Tena Bpamenus" u "O06bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B bubnuoreka [IOK
MPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 CiokeHne U BEIYUTAaHHUE BEKTOPOB bubmorexa TTOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHUE BEKTOPA Ha YHUCIIO bubmorexa TTOK
p https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPAM bubnmorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBuio mapasienenurnena
Pemenwne 3a7a4, CBSI3aHHBIX C
22 IPUMEHEHHUEM IIPaBWUJI JENUCTBUI C buGnnorexa LIOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopannatHO-BEKTOPHBII METO
23 4 I/IpiﬂleHI/H/I FeOMep NYECKUX " buGnuorexa [IOK
pHp R https://m.edsoo.ru/d3alfe30
3a;ay
[IpsmoyronbHas cuctema
24 KOOpJMHAT B IPOCTPAHCTBE. bu6mumoreka [IOK
Koopaunatsl Bexktopa. [Ipocreiimmue https://m.edso00.ru/48db7058
3aJla4¥ B KOOpIWHATAX
o5 VYroa Mexay BeKTOpaMH. bubnmnoreka [JOK
CkansipHO€ TTPOU3BEICHNE BEKTOPOB https://m.edsoo0.ru/725effc4
26 Brruucnenue yrios Mexy bubnuotexa [JOK

IIpsAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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Konrponsnas padora o Teme
"BekTopbl 1 KOOpAUHATHI B
npocTtpaHncTae”

[ToBTOpeHmE, 06001IeHUE U
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHmE, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, o6o0IIeHNE U
CHCTeMaTH3alus 3HaHUH. 3a1a4n
IIAaHUMCETPHUU U MCTOABI UX
peueHus

[ToBTOpEeHME, 0600IIEHNE U
CUCTeMAaTH3alus 3HAaHUN. 3a1a4n
TUTAHUMETPUH U METOJIBI X
pelieHus

[ToBTOpEeHME, 0600IIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTepEOMETPUU

Wrorosas koHTpoJbHas paboTa

[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3auus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

bubnunoreka [JOK
https://m.edso0.ru/77c22fc5

bubmuorexa [JOK
https://m.edsoo.ru/1780ba5d

but6mmoreka [JOK
https://m.edso0.ru/078cd184

bu6nunoreka [JOK
https://m.edsoo.ru/7491efe0

bu6nunoreka [JOK
https://m.edsoo.ru/4dffda97

but6mmoreka [{OK
https://m.edsoo.ru/74b2ad91

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

» Maremaruka: anredpa 1 Hayajia MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHSL.
['eometpus, 10-11 xknaccwl/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u np.,
AxrmmmonepHoe o6miectBo «M3marenberBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/8a148920
Hoyt6yxk. [Tpoektop

https://resh.edu.ru/subject/

http://www.prosv.ru - caiit uznarensctBa «IIpocBenienne» (pyopuka «MaremaTukay)
http://www.center.fio.ru/som - metoauueckre peKOMEHIAIMN YIUTEITIO-TIPEIMETHUKY
(mpezacTaBieHbl Bce HIKOJIbHBIE MTPeAMETHI). MaTepuaisl i CaMOCTOSITEIbHON pa3paboTKu
npoHIBHBIX MTPOO M aKTUBHU3ALUH MTpoliecca 00y4YeHHUs B CTapILei MIKOJIe.
http://www.edu.ru - LienTpanbHbIii 00pa30BaTEeIbHBIN TOPTAJI, COAEPKHUT HOPMATUBHBIC
JOKyMEHTbI MUHHCTEPCTBA, CTAHAAPTHI, MH(YOPMAILINIO O TIPOBEJCHUE IKCIIEPUMEHTA.
http://www.ed.gov.ru - Ha caiite npeicraBiena HopMaTuBHas 6asa: B

XPOHOJIOTHYECKOM MOPSIIKE PACTIONIOKEHBI 3aKOHBI, YKa3bl, KOTOPBIE KaCaIOTCS KaK
001X BOIPOCOB 00pa30BaHus TaK U Pa3HbIX HANPABICHUNA MOIEPHU3ALIUH.
http://www.ege.edu.ru cepsep nHbOpMAIIMOHHON MOAIEPKKH EIUHOr0 rocy1apcTBEHHOTO
IK3aMEHa.

http://www.internet-scool.ru - caiit Matepuet — mikosnsl uzfaarenscTa [Ipocsemienne. Ha
caiite mpezcTaBiicHbl IHTEpHET-YpOKH 1Mo anredpe v HayallaM aHajk3a U TEOMETPHH, C
BKJIIOYAIOT MOATOTOBKY caauu EI'D.
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