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IHOACHUTEJIBHAS 3AIIMCKA

Pabouass mnporpamma yuebHOro kypca «l'eomerpus» 0a30BOro YypoBHS JUIS
obyuaromuxcs 10 —11 kmaccoB  pa3paborana Ha ocHoBe DenepanbHOro
rOCyJapCTBEHHOI0 00pa30BaTENBbHOIO CTaHAApTa CpelHero oOmiero oOpa3oBaHMs, C
Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHMI, NMPEABSBISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHUIO, U Tpaauuui poccuiickoro obpa3oBanus. Peanuszanus nporpammbl
o0ecreunBaeT OBJIAJICHUE KIHOYEBBIMH KOMIETCHIMSIMH, COCTABJISIOUIMMU OCHOBY IS
CaMOpa3BUTHsL M HENPEPbIBHOIO 00pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOIO,
JUYHOCTHOT'O Y O3HABATEIBHOIO PA3BUTHSI IUYHOCTH O0YUYaIOLIUXCS.

HEJIM U3YYEHUA YYEBHOT'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMEeTpUH Ha YPOBHE CpeJHEro oOuero oopazoBaHus
oOyclioBJieHa MPAaKTUYECKOW 3HAUYMMOCTBIO  METAlPEJAMETHBIX M  MPEAMETHBIX
pe3yabTaToB  OOy4YeHHMs TE€OMETPUM B  HANpaBICHUU JIMYHOCTHOTO  PA3BUTHSA
oOyuaromuxcsi, (QopMupoBaHuss (QYHKIMOHAIBHOW MaTEeMaTHUYECKOW TI'PaMOTHOCTH,
U3yYEHHUs JpPYrux Y4eOHbIX IUCHMIUIMH. Pa3ButHe y oOydaromuxcs NpaBUIIbHBIX
OpPEJCTaBIEHU O CYIIHOCTH M MPOUCXOXKICHHH T€OMETPUUYECKHX aOCTpaKLuH,
COOTHOILIEHUU PEATBHOTO M HJCAIbHOTO, XapaKTepe OTpPaXEHUs MaTeMaTH4eCKOU
HAyKOW SBJIEHUH M IPOLIECCOB PEAJBbHOTO MHUPA, MECTE T'€OMETPUM B CHUCTEME HAyK U
pojii  MaTEeMaTHYECKOTrO MOJEIMPOBAHUS B HAaydHOM IIO3HAHUM U B IMPAKTHKE
crocoOCcTByeT (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI YUAIIMXCS, @ TaKKe KauyecTB
MBIIICHUS, HEOOXOAMMBIX JIJIsl a1aNTallid B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTCS OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaKk KakK OO0ECIeYyuBaeT BO3MOXHOCTh M3YYEHHUS KaK JUCHUIUINH
€CTECTBEHHO-HAaY4YHOW HANPABICHHOCTH, TAK U T'YMAaHUTAPHOM.

Jlornueckoe  MblIUIEHHE, (QOpMHpyeMOe TpU H3YYEHHH  OOYyYaroIUMUCS
MNOHATHUMHBIX OCHOB T'€OMETPHM W TOCTPOSHUHU LIETIOYKU JIOTUYECKUX YTBEPXKIECHUH B
XOJIe pelIeHHs] T€OMETPUYECKUX 3a7a4y, YMEHUE BBIJIBUTaThb U OINPOBEPraTh I'MIIOTE3bI
HEMOCPEACTBEHHO HUCIONB3YIOTCS MPHU PEUICHUH 3a]]ad €CTECTBEHHO-HAyYHOTO IIUKJA, B
YaCTHOCTHU U3 Kypca PU3UKH.

YMeHue OpUeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX

o0nacTIx JCATCIIPHOCTHU YCJIOBCKA. OpI/IGHTaIII/ISI YCJIOBCKAa BO BPEMCHU U IMPOCTPAHCTBE



— HEo0XO0JMMOe YCIIOBHE €r0 COIMAIBHOrO ObITHA, (opMa OTpaKeHUsI OKPYKAIOIIETO
MUpa, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MPEeoOpa3oBaHUs JEHCTBUTEIBHOCTH.
OrnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET pPa3HbIE BUABI YUYCOHOU H
TPYJIOBOW NEATEIBbHOCTH, SBISIETCS OJHUM U3 NPO(GECCHOHATBHO BaXXHBIX KauecTB,
MOSTOMY aKTyaJlibHa 3ajada (OpMHUPOBaHUS Yy OOYYarOMIUXCS MPOCTPAHCTBEHHOTO
MBIIIICHUS KaK Pa3HOBUIHOCTA OOPA3HOTO MBINIJICHUS — CYIIECTBEHHOTO KOMITOHEHTA
B MIOJITOTOBKE K MPAKTHYECKON JCATSIEHOCTH TI0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpammbl ydeOHOro Kypca «l'eomeTpus» Ha 0a30BOM ypOBHE
00ydeHuss — o01Ie00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYyUYaIOIIMXCS Yepe3
oOecriedyeHre BO3MOXXHOCTH TPHOOPETCHHS ¥ HCIOJIb30BAHUS CHCTEMAaTHYCCKUX
reOMETPUUECKUX 3HAHWM U JEHCTBUHM, CHEHU(PUYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCIICNITHOTO TPOJOJDKEHHUSI 00pa3oBaHHsI IO CIEMUAIBHOCTAM, HE CBS3aHHBIM C
MIPUKIIATHBIM HCIIOJIh30BAaHUEM T€OMETPHH.

[Iporpamma o reomeTprun Ha 6a30BOM ypOBHE TpeAHA3HAUCHA IJIsI O0YJIArOIIUXCS
CpellHel IIKOJbI, HE UCTIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanmsa. Takum oOpa3zoM, oOyuarommecs Ha 0a30BOM YPOBHE JOJDKHBI
OCBOWUTH OOIIME MaTEMaTHYECKHE YMEHHS, CBS3aHHBIC CO CICIH(PUKON TeOMETpUU U
HEOoOXOMMBbIE JUIsl KU3HU B COBpeMeHHOM oOmiectBe. Kpome 53TOro, oHU HMEIOT
BO3MOYKHOCTh H3YYHTh T€OMETpPHUIO Oojiee TIyOOKO, €CiM B JaJbHEHIIeM BO3HUKHET
HEOOXOJIMMOCTh B TEOMETPUUYECKUX 3HAHUAX B IPO(HECCHOHAIBHON AESITEIbHOCTH.

JlocTukeHue  1eAM  OCBOEHHSA  MNpPOTrpaMMbl  OOECHEYMBAETCS  PEIlEeHHUEM
COOTBETCTBYIONINX 3a7a4. [[puopureTHbIME 3a/1a4aMi OCBOCHUSI Kypca «I'eomeTpumn» Ha
6a3oBoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHUE MPEACTABICHUS O TEOMETPUU KAK YaCTH MHPOBOU KYJIBTYPHI U

OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIINM MUPOM;

e (opmupoBaHHE TIPEACTABICHUS O MHOTOTPAaHHUKAX WM TeJaxX BpAIICHUS KaK O
BOKHEHIIIMX MATEMaTHYCCKUX MOJECIISAX, IMO3BOJISIONINX OIMUCHIBATh M H3y4aTh
pa3HbIe SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHME yMEHHUs pacro3HaBaTh Ha YEPTEKAX, MOJICISAX M B PCATbHOM

MUpE MHOTOIPAaHHUKHU U T€JIa BPAIllCHNUS;



® OBJAJICHHE METOJAaMH pelIeHUs 3aJad Ha IOCTPOCHHS Ha H300paKCHUAX
IPOCTPAHCTBEHHBIX (QUTYD;

e (QopMuUpOBaHHWE yMEHHUS  ONEPUPOBATH  OCHOBHBIMH  MOHATHAMU O
MHOTOTPaHHUKAX U TeJIax BPAIeHHUsS U UX OCHOBHBIMHU CBOICTBaMU;

e OBJAJCHHE AITOPUTMAMH PEIICHHS OCHOBHBIX THIOB 3agad; (hOpMHpPOBAHUE
YMEHHUS TPOBOJUTH HECIOKHBIE TOKA3aTeIbHBIC PACCYKICHUS B XO/I€ PEIICHUS
CTEPEOMETPHUECKHX 33/1a4 U 33/1a4 C TIPAKTHUECKUM COJICPKAHUEM;

® pa3BUTHE UHTEIUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEN 00yyarommxcs,
NO3HABATEIHLHON AKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHHH, KPUTHUYHOCTU
MBIIIJICHUS;

e (opMupoBaHue (GYHKIHOHAILHOW TPAMOTHOCTH, PEIEBAaHTHOW TE€OMETpPHUU:
yYMEHHUE paclo3HaBaTh MPOSBICHHUS T€OMETPHUYECKHX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HECHHBIX CHUTYAIUSX W MPH U3yYCHUH APYTHX
y4eOHBIX TIPEJAMETOB, TMPOSBICHUS 3aBUCHMOCTEH U 3aKOHOMEpPHOCTEH,
(GopMyIupoBaTh WX Ha S3bIKE TEOMETPHH U CO3JaBaTh T€OMETPHUYECKIE MOJIEIH,
NPUMEHSATh OCBOCHHBIM TEOMETPUYECKHI ammapar sl pPelIeHUs MPaKTHKO-
OPHEHTHPOBAHHBIX 3aJa4, WHTEPHPETHPOBATH M OLEHUBATH IIOTYYCHHBIC
pe3yIbTaThl.

OTnuYuTenbHOM OCOOCHHOCTBIO TPOTPAMMBI  SIBISETCS BKIIOYEHHE B KYpC
CTepEOMETPHH B HAadaje €ro W3YyYeHHUs 3ajad, pelraeMblX Ha YpPOBHE HHTYHUTHBHOTO
NO3HAHMA, U ONpeAeNEHHBIM 00pa30oM OpraHu30BaHHAas padoTa HajJ HHUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS, CTUMYJIHPYET
NPOTEKaHWE WHTYUTUBHBIX TIPOIIECCOB, MOTHBUPYET K JalbHEUIIEMY H3YUYCHUIO
npeaMera.

[MpennouTenne oTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOAY OOyUEHUS, TO €CTh
TEOPETHYECKUE 3HAHMA HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-
NPAaKTUYECKOW JIeATENBHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHUNA Y
yUYaIIMXCsi B Kypce CTEPEOMETPHH MPOBOIUTCS 3a CUET PEUIeHHs 3a7ad Ha CO3JaHHe
IPOCTPAaHCTBEHHBIX 00Pa30B M 3aj[ad Ha ONEPUPOBAHNUE MPOCTPAHCTBEHHBIMU 00pa3aMHu.

Co3pnanue obpasza NpOBOJUTCS C ONOPON Ha HAIJISIAHOCTb, a OEpUpOBaHUE 00pa3oM — B



YCIIOBUSX OTBJIEYEHUS OT HAIJSAJHOCTH, MBICIEHHOIO HW3MEHEHUS €ro HMCXOIHOIO
COJIEpKAHUS.

OcHoBHBIE cojaepkarenbHble JMHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanaukn», «lIpsMble UM IUIOCKOCTHM B MPOCTpaHCTBE», «Tema BpamieHus»,
«BekToppl M KOOpAMHATBI B HPOCTPaHCTBE». POPMHpPOBAHHME JIOTMYECKUX YMEHHUM
pacnpenensieTcsl He TOJIbKO MO COAEpKAaTeNbHBIM JIMHUAM, HO M 10 ToJaM OoOy4eHHUs Ha
YPOBHE CpeJIHETO O0IIero 00pa3oBaHus.

Copmepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE IMPEAMETHBIM  pe3yjbTaTam
OCBOCHHS  pabouell  mporpamMMbl,  paclpeieNéHHBIM 1O  TojaM  OOY4YeHHS,
CTPYKTYPUPOBAHO TakKUM 0Opa3oM, YTOOBI OBJIAJIEHUE F€OMETPUUYECKUMU MOHATUAMU U
HABbIKAMHU OCYIIECTBISIOCH TOCIENOBATENbHO M TOCTYMATENbHO, C COOJIOJCHHEM
NPUHIIMIA [PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAIUCH B OOIIYIO CHUCTEMY
reOMETPUUECKHUX MPEACTABICHUN 00yJaronmxcs, pacmmpsis u yrayomss e€, oOpasys
IPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE
Ha u3ydyenue reomerpum orBoautcs 2 yaca B Hexento B 10 kimacce m 1 vac B

Henento B 11 kmacce, Bcero 3a aBa roja ooyduenus - 102 yueOHbIX daca.

COJAEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHS cTepeoMeTpud. Touka, mpsMas, IUNIOCKOCTb, IPOCTPAHCTBO.
[Tonatue 00 akCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHOoe pacnosokeHue NpAMBIX B NIPOCTPAHCTBE:  IEPECEKAOIIMECH,
napajuieJbHbIE U CKpelluBaroluecs npsamMele. [lapanienbHoCTh NPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MapaAJIJIEIbHBIE MIPSMBIE B IIPOCTPAHCTBE; MMAPAJUICIIBHOCTD TPEX MPSMBIX;
MapaJUIEIbHOCTh MPSAMOM M IUIOCKOCTH. YTIIBI C COHAIPABICHHBIMU CTOPOHAMM; YIOJI
MEXIy NpsSIMBIMH B IIpOCTpaHCTBE. [lapa/uieNbHOCTH IUIOCKOCTEW: IapajulelbHbIE
IUIOCKOCTH; CBOMCTBA MapaJIebHBIX IUIOCKOCTEW. IIpocTeiimme NnpoCTpaHCTBEHHBIE

(urypsl Ha INIOCKOCTHU: TETPAdP, KyO, Napajuieaenune; IOCTPOCHUE CEYeHU.



[leprieHAMKYIAPHOCTh MOPSIMOM M IUIOCKOCTH: MEPIEHAUKYJSAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSAMbBIE IMApPaUICIbHbIE U MEPHEHAUKYJSPHBbIE K IJIOCKOCTH, MPHU3HAK
NEPIEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MNPsMON IEpPIEHIUKYISIPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojl MEXIY MPSIMOM M IUIOCKOCTHIO; ABYTPaHHBIN
yTOJ1, IMHEMHBIN yroJl IBYTpaHHOTO yria. [lepreHIuKyisp 1 HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (UTrypbl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTD IIJIOCKOCTEN: IPU3HAK NEPHEHAUKYISIPHOCTH IBYX
IockocTent. Teopema 0 TpEX NEpHEHANKYJIISIpax.

MHororpanHHuKH

[loHsiTHE MHOTOrpaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHWKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOIPaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipru3ma: N-yroiapHas npusma;
rpaHd U OCHOBAHHUSA TPHU3MBI, TpsiMas W HAKIOHHAs NPHU3MbI, OOKOBas W TMOJHas
NMOBEepXHOCTh Npu3Mbl. [lapamnenenunesn, NpsIMOYToJIbHBIM MapaJlieIeNuIe]] U €ro
cBoiicTBa. [lupamuna: N-yronpHas nupamuaa, rpaHd U OCHOBAaHUE NMUPaMU/Ibl; OOKOBast U
MOJIHASI TIOBEPXHOCTh MNHUPAMUBI, NpaBUIbHAasg W YCEUEHHas MNUpaMHla. DJIEMEHTHI
npu3Mbl M nupamuabl. [IpaBuibHblE MHOTOTPAHHUKH: TIOHSATHE MPABUIBHOTO
MHOTOTpAHHWKA; TMpaBWiIbHAasg TMpHU3Ma W MPaBUIbHAS NUPAMHUIA; MpaBUJIbHAsS
TpeyrojbHas MUpPaMUJa U TPABUIBHBIN TeTpadap; KyO. [IpencraBnenne o mpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTA3IP, NOAEKAIp U uKocadap. CedeHus: Npu3Mbl U MIUPAMHUJIBIL.

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH. DJEMEHTBHl CHUMMETPUM B INHPAMMUAAX, MapajuIeNICNIUNENaX, MPAaBUIBHBIX
MHOTOT'PAHHUKAX.

BrrunciieHne 31eMEHTOB MHOTOTPAHHHMKOB: pEOpa, nuaroHanu, yribel. [lmomanb
OOKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSIMOW MPU3MBI, TIOUIA1b OCHOBAaHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOK Mpu3Mbl. [1momans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPAaBWIBHOW NHpPaMHIbI, TEOpEMa O IUIOIIAAM YCEYEHHOM NHPAMUIBL.
[Tonsitre 06 00bEMe. OOBEM MHUPAMHUTBI, TPUZMBI.

[TogoOubie Tenma B mpocTtpaHcTBe. COOTHONIICHUS  MEXKIY — IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEII.

11 KJIACC

Tesa BpameHus



Hunuuapudeckas TOBEPXHOCTh, 00pa3yrolne MUINHAPUIECKON MTOBEPXHOCTH, OCh
HWIMHIPUYECKOW moBepXHOCTH. LlunuHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTH,
o0Opa3yromias ¥ 0Ch; IUIOIIA > OOKOBOM U MOJHON MTOBEPXHOCTH.

Konunyeckass mnoBepxHOCTb, 0OOpa3ylole KOHMYECKOHW TMOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOHN noBepxHOocTU. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yrolas u och;
10131 OOKOBOW M MOJIHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yoIie U BHICOTA;
OCHOBaHUSA U OOKOBasi MTOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, AMameTp; IIoIaas MOBEpXHOCTH chephl. B3anmuoe
pacnoioxkenue cepsl U MI0CKOCTH; KacaTeabHas INIOCKOCTh K cdepe; miomanb chepsl.

N3006pakeHue Ten BpalleHus Ha MI0CKocTU. Pa3BépTka LMIMHIpa U KOHYca.

KoMOuHammu Tten BpallleHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN
okoJio cepsr; chepa, BrcaHHAs B MHOTOTPAHHUK, WA TEJIO BPAILICHHUS.

[Tonsitue 06 oOwvEMe. OcHoBHBIE cBOMcTBa 00bEMOB Ted. Teopema 00 oOBEME
OpsIMOYTOJIBHOTO Mapajienenunena U ciueAcTBus u3 He€. OO0BbEM HMIMHIpPA, KOHYCA.
O0béM mapa u wiomaab cepsl.

[Tomo6uple Tema B mpoctpancTBe. COOTHONIGHUS  MEXKIY  IUIOIMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TElL.

Ceuenust uunuHApa (mapauiebHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapanie’abHOEe OCHOBAHUIO M MPOXOJSIIEe Yepe3 BEPILNHY), CEUEHUS 111apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha mockocTd W B mpoctpaHcTBe. CloKeHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4YHuCiO. PasnmokeHue BekTopa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [IpaBuiio mapamienenunena. Pemienue 3agad, CB3aHHBIX C NPUMEHEHUEM
IIpaBUJl JIEUCTBUM ¢ BeKTOpaMHu. lIpsiMoyronbHas cuctemMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. [Ipocreiimune 3agaun B KOOpJAWHATaX. YTOJ MEXIYy BEKTOPAMHU.
CkansipHOE TIPOM3BEJCHHE BEKTOPOB. BBIUHCICHHE YIVIOB MEXKIY TMPSIMBIMH H

IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO ITPH PELICHUHM N'€OMETPUYECKUX 3a/1a4.

IHJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHBI



JluyHOCTHBIE  pe3yNnbTaThl  OCBOEHHUSI  MPOrpaMMbl  y4yeOHOTO  MpeaMeTa
«MaremaTrKa» XapaKkTepu3yroTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW TO3UIHUHM OOYyYaromerocsi Kak aKTUBHOTO M
OTBETCTBEHHOT'O 4JIEHA POCCUHCKOr0 OOIIECTBA, MPEJCTABICHUEM O MaTeMaTHYECKUX
OCHOBaX (p)YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUU, MPOIEAYP TPakKIaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U TMp.), YMEHUEM B3aUMOJICUCTBOBATH C COIMATIHHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C X (PYHKITUSAMH U HA3HAUYCHUEM.

I[laTpuoTHyeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpakIaHCKONW WJIEHTUYHOCTH, YBAXKECHHS K
MPOIUIOMY W HACTOSIIEMY POCCHUCKOM MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSIM POCCUMCKHX MAaTEMATUKOB W POCCUHCKOM MAaTEMAaTHYECKOW IIKOJbI, K
WCITOJTb30BAaHMIO ATUX JIOCTHIKEHUN B IPYTUX HayKax, TEXHOJOTHIX, cpepax SKOHOMHUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Haponaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, HTUYECKOTO TMIOBEACHHUS, CBA3AHHOTO C IMPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUW HAYKU U ACSATEIbHOCTHIO YYEHOTO; OCO3HAHWUEM JIUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETO.

JcTeTHYecKOe BOCIMTAHUE:

ACTETUYECKUM OTHOILIEHHMEM K MHpPY, BKIIOYAas SCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ad, PEHICHUH, PaCCyXJICHUM; BOCIPUUMYUBOCTHIO K
MaTeMaTHYE€CKUM aclieKTaM Pa3iuyHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMAaTHUYECKUE 3HAHUS B HMHTEpEcax
3I0pOoBOro ® 0Oe3omacHoro oOpa3a JKHM3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3/I0POBBIO  (3I0pPOBOE TMHTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITHH H  OTIbIXA,
perynsipHas pu3udeckas akTUBHOCTD); (PU3MUECKOT0 COBEPIICHCTBOBAHMUS, TIPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBLHOMN JACATEILHOCTHIO.

TpyaoBoe BocuTaHue:

FOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM LIEHHOCTU TPYAOJIIOOUs; HMHTEPECOM K

pasznuyHbIM cepam nmpodeccuoHanbHON IesATEeIbHOCTH, CBA3aHHBIM C MATEMATUKON U €€



NPUJIOKEHUSIMA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymiedl mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHBI, TOTOBHOCTBIO U CIOCOOHOCTHIO K
MaTeMaTH4YeCKOMY OOpa30BaHHI0O M CaMOOOpPA30BaHMIO HAa MPOTSHKEHUM BCEH KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTUYECKUX 3a/1ad MaTeMaTUYECKON
HAIPABJIEHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHE:

c()OPMHUPOBAHHOCTBIO ~ JKOJIOIMYECKOW  KYJbTYypbl, TOHMMAaHHEM  BIUSHUSA
COLIMAJILHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOM U COIMANBHON Cpebl,
OCO3HAaHHMEM TJI00AJBLHOTO XapaKTepa »SKOJOTHYECKUX NpolbiieM; OpHueHTalueil Ha
NPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWM ISl pemieHHsl 3a7ad B O0JIacTU OKpYyXkKarouiei
Cpelbl, IUIAHUPOBAHUSI TIOCTYNKOB W OIICHKM WX BO3MOXXHBIX TOCIEACTBHMA ISt
OKPYKaIOIIEH CPEBI.

LleHHOCTH HAYYHOT0 MIO3HAHMSA:

c(OpMHUPOBAHHOCTHIO ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHOM MPaKTUKHU, MOHUMAaHUEM MaTeMaTH4eCKOn
HAyKU Kak cepbl 4eTOBEUYECKON ACSITEIIbHOCTH, STANOB €€ pa3BUTHUS U 3HAUUMOCTH IS
pa3BUTHUSl [MBWIM3AIUM, OBJIAJIEHUEM SI3bIKOM MAaTeMaTUKU M MaTeMaTUYeCKOU
KYyJIbTYpOH Kak CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOEKTHYIO U
HCCJIE/IOBATENbCKYIO I€SITEIbHOCTh MH/IMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHele  pe3yibTaTbl OCBOGHHMSI MPOrpaMMbl y4eOHOTO IpeaMera
«MaremaTukay XapaKTepHU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHABAMENbHBIMU
oelcmeusimu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCBUAMY, YHUBEPCANbHbIMU
Pe2YIAMUBHLIMU OetiCMBUIMU.

1) Vuueepcanvuvie noznasamenvhvle Oelicmeus, obecneuusarom @Gopmuposanue
0a308bIX KOCHUMUBHBIX NpOYecco8 obyyarowuxcs (oceoenue Mmemooo8 HNOZHAHUS
OKpyJHCalowe2o Mupa, npUMeHeHue 102U4eCcKUx, UCCcie008amenbCKux onepayuli, YyMeHut
pabomamu ¢ ungopmayuet).

ba3oBbie JJornuyeckue aeicTBUA:

® BBIBISTH U XapaKTEepU30BaTh CYILIECTBEHHbIE MPU3HAKM MATEMATHUYECKUX

OOBEKTOB, TMOHATHI, OTHOIIEHUH MEXIYy TMOHATUAMH;, (OPMYIHPOBATH



ONIPEIEIICHHUS MIOHSTHH; YCTaHaBIIMBATh CYILLIECTBEHHBIN IIPU3HAK
KJaccu(uKanuy, OCHOBaHMA Ui OOOOIIEHHS U CpPaBHEHMs, KPUTEPUU
IIPOBOAMMOTO aHAIIU3A;

BOCIIPUHHUMATh, (bopMyIHpOBaThH " peoOpa3oBbIBATh CYKICHMUS:
YTBEPJUTEIbHBIE U OTPULIATENbHbBIE, EAMHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE;
BBISABIIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPEYNS B
(akTax, JaHHBIX, HAOMIOAEHUAX M YTBEPXKACHUSX; MpeAsaratb KpUTEPUH JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTHUBOPEUN;

JIeNaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JI0KA3aTEIbCTBA MATEMAaTHYECKHUX YTBEPKICHHUU
(psiMBI€ ¥ OT IPOTUBHOI'0), BBICTPAUBaTh apryMEHTAIIHIO, IPUBOIUTH IIPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJIBI;
BbIOMpaTh CcHoco® pemieHuss yduyeOHOM 3ajaun  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  peIleHUs, BbIOMpaTh Haubosiee MNOAXOMALIMH ¢  y4éToM

CaMOCTOSITEIbHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebCKHeE 1eCTBUS:

UCTIONB30BAaTh BOMPOCHI KaK HCCIENOBATEILCKAUNA HHCTPYMEHT TIO3HAHUS;
dbopMynupoBaTh  BOMPOCH, (UKCUPYIOIIME MPOTUBOpPEYHE, MpodseMy,
yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OpMHUPOBATH TMIIOTE3Y, apryMEHTUPOBAThH
CBOIO TTO3UIINIO, MHCHHUE;

IPOBOJIUTH CAMOCTOSITENIFHO CIUITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJIOBAHUE T10
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;
CaMOCTOSTENHbHO (OPMYITUPOBaTh OO0OOIIEHUST M BBIBOABI MO pe3yjibTaTaM
NPOBEACHHOTO HAOMIOACHUS, WCCICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH
MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHNUH;

NPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TIpOIlecca, a TaKKe BBIIBHUTaTh

MPCAMOJIOKCHHUA O €TO PA3BUTHUHN B HOBBIX YCIIOBHAX.

PabGora ¢ undgopmanueii:



2)

BBISIBIIATE eUIUTHl MH()OpPMALMU, JaHHBIX, HEOOXOOUMBIX Ui OTBETa Ha
BOIIPOC U JUIA PEIICHUS 3a1a4U;

BbIOMpaTh MH(POPMALIMIO M3 MCTOYHUKOB Pa3INYHbIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh U MHTEPIPETUPOBATH MH(DOPMALMIO PA3IUYHBIX BHJIOB U
(dopM npeacTaBiIeHUs;

CTPYKTYpUpOBaTh HH(OPMALMIO, NPEICTABIATh €€ B pa3Iu4HbIX (opmax,
WITIOCTPUPOBATh I'paduueCcKH;

OLICHMBATh HA/IEKHOCTh MH(POPMALIUHU IO CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

Ynueepcanvnvie KOMMYHUKamueHble Oeticmaus, obecneyugarom

Cd)OpMMpOGaHHOCWlb COYUAIbHBIX HABLIKOB 06)/’{61}01/1/!”)60}1.

OO0menue:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJIIMUA  OOILEHUs]; SICHO, TOYHO, T'PAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO XOIy PEUICHUS 3aJauH,
KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yJIbTaT;

B XO0J€ OOCYXXIEHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TeMBl,
npoOsieMbl, pelaeMoi 3aJayu, BbICKA3bIBaTh HJEH, HallEJICHHbIE Ha MOMCK
PELIEHNS; CONOCTABIISITh CBOM CYXKIEHHUS C CYXKICHUSMHU JIPYrUX YYaCTHUKOB
nanora, OOHapyXHUBaTh pa3lIUMyle U CXOJCTBO MO3UIHI; B KOPPEKTHOU (opme
bopMynHUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IPEICTaBIATh PE3yJbTaThl PEIICHUs 3aJaud, IKCIEPUMEHTA, HCCIEI0BaHUSA,
NPOEKTa; CaMOCTOATENIbHO BBIOMPATh (hopMaT BBICTYIUIEHUS C YYETOM 3ajay

Mpe3eHTAIIMN U OCOOEHHOCTEH ayAUTOPHH.

CoTpyaHN4eCTBO:

MIOHUMATh WU HCMOJb30BaTh NPEUMYIIECTBA KOMAHJHOW W WHAWBUAYAJIBHOU
paboOThl MpU pEMIeHUH Y4eOHBbIX 3a4ad; MPUHUMATh LE€Ib COBMECTHOMU
NESITENbHOCTH, MJIAHUPOBATh OPTaHU3AILMI0 COBMECTHOW pabOThI, pacrpenesiTh
BUABl paboOT, JOTOBapWBaThCS, OOCYXIaTh MPOLECC W pPe3yiabTaT pPaboTHI;

000011aTh MHEHHST HECKOJIBKUX JIFOJICH;



y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYXAeHHs, OOMEH MHEHU,
«MO3rOBbI€ IITYpMbI» M HWHBIE); BBIIOJIHATH CBOIO 4YacTb pabOTBl |
KOOPJAMHUPOBATh CBOM JACUCTBHS C JIPYrUMHU 4YJE€HAMU KOMAaHIbl; OLICHUBATh
KayecTBO  CBOEro  BKJIaga B OOMMH  MPOAYKT IO  KPUTEPUSM,

c(hopMyJIUPOBAaHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

3) Vuusepcanvuvie pecynamuenvie Oeticmsus, obecneuusarom GopmuposaHue

CMbBICI06bLX YCMAHOB0OK U HCUZHEHHbBIX HABLIKOB TUYHOCMU.

Camoopranuszanms:

COCTaBIIATH IIJIaH, aJITOPUTM pPEIICHUs 3a7a4H, BEIOUpaATh CIOCO0 PEIIeHHUS C
y4ETOM UMEIOILIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU

MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMH IMO3HABATEIHLHON pedIeKCHH KaK OCO3HAHHUS COBEPIIIacMbIX
JEUCTBUIM U MBICIUTENBHBIX MPOILIECCOB, UX PE3yJIbTATOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH,  CAMOKOHTpOJISI  Mpollecca W pe3yibTara  pelieHus
MaTeMaTUUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IpPU PELICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JCATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJICHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa €U W YCIOBHAM, OOBSICHATH MPUIHHBI
JIOCTHKEHUSI WM HEJOCTHXKEHUS PEe3yJbTaTOB JICSATEIIbHOCTH, HAXOJHUTh

OIIMOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OTIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, IIOCKOCTb.

HpI/IMeHﬂTB AKCUOMBI CTCPCOMETPUM U CICACTBUA HN3 HHUX TIIPpU PCUHICHUU

TCOMCTPUYICCKUX 3aaaH.

OHCpI/IpOBaTB MOHATUSAMMU: TMAPAJIICIBbHOCTL W MNCPHUCHIAUKYIAPHOCTL MPAMBIX H

IJIOCKOCTEMN.



KnaccudunupoBarh B3aWMHOE PACIONIOXKEHUE TPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OniepupoBaTh MOHSATUSIMHU: ABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO yria, pedpo
JBYTPaHHOTO YTJia; JIMHEWHBIN Yroj JBYI'PaHHOTO YIJIa; TpaaycHas Mepa JIBYTPaHHOTO
yria.

OnepupoBaTh  MOHATHUSIMU:  MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIJIbBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBatb  OCHOBHBIE  BHJBl ~MHOTOTPAaHHUKOB  (IUpaMuaa; TMpu3Ma,
IPSIMOYTOJIBHBIN MapalieNenurne, Kyo).

KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpasi OCHOBaHUS il KiaccU(UKauu
(BBIMTYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHUKU; MPaBUJIbHbIE MHOTOTPAHHUKH;, MPSMBIE U
HAKJIOHHBIE TIPU3MBI, TapaJIJICICTUTICIBI).

OnepupoBaTh NOHATUAMU: CEKYIIas JIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUS CEYCHUM, UCTIONIB3YSI METO/ CJICIOB.

CtpouTh cedeHHUs MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIE)
TUIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y.

Pemate 3amaun Ha HaxO0XXJICHHE TEOMETPUYECKHUX BEIUYMH MO 00pa3naM WiIu
aNropuTMaM, MPUMEHSISI U3BECTHBIE aHATUTUYECKHE METO/bI PU PELICHUH CTaHAAPTHBIX
MaTEeMaTHYECKUX 3a/1ad Ha BBIYHCIICHHE PACCTOSIHUN MEXIY IBYMS TOUKAMH, OT TOUKH
JI0 MPSIMOM, OT TOUKH /10 MJIOCKOCTH, MEXKAY CKPEIIUBAIOIINUMUCS MPSIMBIMHU.

Pemate 3amauM Ha HaXOXJIEHHE TEOMETPUYECKUX BEIUYHH MO O0Opas3iaM WiIu
aNropuTMaM, MPUMEHSISI U3BECTHBIE aHATUTUYECKHE METO/bI MPU PELICHUH CTaHAAPTHBIX
MaTEeMaTHUYECKUX 3aJlady Ha BBIYMCIICHUE YIJIOB MEX]Y CKpELIMBAIOLIMMUCS HPSIMBIMU,
MEXy MPSMOU U MIIOCKOCTHIO, MEXY TJIOCKOCTSMHU, IBYTPAHHBIX yTJIOB.

Boruncnare 0o0bEMBI M TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3MA,
nupamMuia) ¢ OpuMeHEeHHeM (OPMYIT; BBIYUCISITH COOTHOIICHHS MEXIY IUIONIAJsIMU
MOBEPXHOCTEN, 00bEMaMU MOTOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U TJIOCKOCTh

CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.



W3Bnekats, 1peoOpa3oBeIBAT M HHTEPOPETHPOBATH  WHPOpPMAIMIO O
NPOCTPAHCTBEHHBIX T'€OMETPUUECKHX (QUrypax, MpeICTaBIEHHYI0 Ha 4YepTexkax u
pPHCYHKaX.

[TpumensTs reomeTpuyeckue (GakTbl A PELICHUS CTEPEOMETPUUYECKUX 3ajad,
NPENoIaralouIiX HECKOJIBKO IIaroB PEIIeHUs, €CU yCIOBHS NMPUMEHEHHS 33JaHbI B
SIBHOU (hopme.

[IppuMeHAT,  NpOCTEHMIIME  NPOrpaMMHBIE  CPEACTBA M DIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELUICHUN CTEPEOMETPUUYECKUX 3a/au.

[TpuBoIMTH HpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE M KU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsITh TONyYeHHBIE 3HAHUS Ha TPAKTHKE: aHaM3UPOBATh peallbHbIE
CUTyallil ¥ TIPUMCHATH W3yYCHHBIC TIOHSATHS B TMPOIECCEe TOUCKA PCHICHUS
MaTeMaTH4eCKH c(hopMyTUPOBAHHON MPOOIEMbI, MOJIETUPOBATh pPealbHbIC CUTYallMHd Ha
S36IKE  TEOMETPUH, HCCIEAOBAaTh TOCTPOSHHBIE MOJEIA C  HCIOJIB30BAaHHEM
reOMETPUUECKHUX TMOHATUN M TEOpEeM, arrapaTa ajareOpbl; pemaTh MpakTHYecKue 3a1auu,
CBSI3aHHBIC C HAXOXKICHUEM F€OMETPUUYECKUX BEIIMYUH.

11 KJIACC

OnepupoBaTh  TOHATHSAMHU:  INUIMHIpPUYECKAass TOBEPXHOCTh, OOpasyroiue
IMIMHAPUIECKONH TIOBEPXHOCTH; INMIIMHID; KOHHYECKas MOBEPXHOCTh, OOpa3yromme
KOHMUYECKOM MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIUHIP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI TIOYYEHUS TEJ BpaIlCHUS.

KnaccuguimpoBars B3auMHOE pactoyiokeHne chephl U MIO0CKOCTH.

OnepupoBaTh MOHITHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BHICOTA
CerMeHTa; MAapoBOM CI0W, OCHOBAaHHME LIAPOBOIO CJIOS, BBICOTA IIIAPOBOTO CJIOS; IIAPOBOM
CEKTOp.

Beruncnsate 00bEMBI U TIIOMAAN TTOBEPXHOCTEH TEN BpAIIEHHUS, TEOMETPUUSCKHUX
TeJ C MpUMeHeHneM (popMyIt.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHUK, BIHCAHHBIA B chepy U ONMHCAHHBIN

0KOJI0 cepbl; cepa, BIHCAHHAS B MHOTOTPAaHHUK WM TEJIO BPAIICHUS.



BblunCiiATh COOTHOLIEHHS MEXAYy IUIOIAJIMU IIOBEPXHOCTEHW U 00bEMaMHU
MOJOOHBIX TEII.

N300paxate u3yyaemble (PUTyphl OT PyKH U ¢ IPUMEHEHUEM MPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PHUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, cOOKy, CHU3Y; CTPOUTh CEYCHHMsI TEJ BPAIECHUSI.

W3Bnekarb, MHTEPHPETUPOBATH U  NPeoOpa3oBbIBaTh  MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (Urypax, MpeICTaBICHHYI0 Ha uepTexax u
pHUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKECHHS
BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJaIO0T.

[TpyuMeHATh MpaBUIIO MapaUIeIeNUIEA.

OnepupoBaTh MNOHATUAMH: JACKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA, YroJ MEXAY BEKTOpaMmy,
CKaJIIpHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuts cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa HA YHCIO, YTOJd MEXKIY
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHNE, PACKIIAIBIBATh BEKTOP 110 ABYM HEKOJIIMHEAPHBIM
BEKTOPAaM.

3azaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMUHAT.

[TpumensTh reomeTpuyeckue (akTbl IS PELICHUS CTEPEOMETPUUYECKUX 3a/ad,
IPEIOIAraloluX HECKOJIBKO IIaroB PEIICHMs, €CJIM YCIOBHUsS NPUMEHEHMs 3aJaHbl B
SBHOU (hopMme.

Pemate mpocreimne TeOMETpUYECKHE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METOJA.

Pemate 3amaun Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHUM M HAaXO0XKICHHUE
TeOMETPUYECKHUX BEIMUMH MO 00pa3aM Wi alrOpUTMaM, IPUMEHSS U3BECTHBIE METOIbI
IIPU PELICHUH CTAHIAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHAT,  NpOCTEHIIME  NPOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTCMBI ITPH PCIICHUUN CTCPCOMCTPHUUICCKHUX 3aaa4.



[IpuBOoauTE IIPUMEPBHI MAaTEMATHUYECKUX 3aKOHOMEPHOCTEN B IPUPOAEC W KU3HH,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATH TMONyYEHHBIE 3HAHMS HA IMPAKTHKE: AaHAJIU3UPOBATh pPEalbHBIC
CUTyallud M IPUMEHATb U3YYEHHBIC IIOHATHSA B IIPOLIECCE IIOMCKA PEILICHUS
MaTeMaTH4eCKH C(hOpMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATh PEAJIbHBIE CUTYAllMH Ha
A3bIKE TEOMETPUHM, MCCIENO0BAaThb IIOCTPOCHHBIE MOJEIM C  HCIOJIb30BAHUEM
FEOMETPUYECKUX MOHATHIM U TEOpEM, ammapara ajareOpbl; pemaTh NpakTUYECKUe 3a1a4H,

CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPUICCKHUX BCIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 Brezetine & crepeomerTpitio 10 1 0 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 0 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 0 0 Bbu6moteka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
4 1 1
VYTaBI MEXAY TPSIMBIMU M TTIOCKOCTSMHA 0 0 https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
M 11 1
> HOTOTPATHIIH 0 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
0 OObEMBI MHOTOrpaHHIKOB o 1 0 https://m.edsoo.ru/1c209e37
‘ but6mmoreka [IOK
7 IloBTOpEHME: CEUEHMS, pACCTOSHUSA U YIJIbI 4 1 0 https://m.edsoo.ru/Lc209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
11 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KonuyecTBo yacos JJIeKTPOHHbIE
NporpaMMmel Bcero Konrpoabusie IIpakruueckue (uupposbie)
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padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
bubmuorexa [JOK
Tena Bpaieriis 12 0 0 https://m.edso0o.ru/1c209e37
N bu6mmoreka [IOK
O0bemst Ten > 1 0 https://m.edso00.ru/1c209e37
bubmuorexa [JOK
BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 0 https://m.edsoo.ru/1c209e37
[ToBTOpeHME, 0000IIECHNE, 7 1 0 bubnnoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
IMOYPOYHOE IIJTAHUPOBAHHUE
10 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHust oOpa3oBaTesbHbIE
padoTshI padoThI
pecypcsl
OCHOBHBIE OHSTHS CTEPEOMETPHU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpancto. [IpaBuna
poctp P bubmuoreka [{OK

M300paKeHUS Ha PUCYHKAX: 1 0

M300pakeHUS TUIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://m.edsoo.ru/aecc77cd
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ITonsaTna: nepecekaromuecs

2 IUIOCKOCTH, IIEPECEKAIOIIMECS IPAMAsL buGnuorexa [IOK
- 11ep p https://m.eds00.ru/2d8a9c99
U IUIOCKOCTH
CraproBasi JUarHOCTHKA.
TectupoBanue.
3 Ilonsatusi: mepeceKaroIecs buGnuorexa [IOK
- 11ep https://m.eds00.ru/db685e73
IJIOCKOCTH, MEPECEKAIOIITUECS MpsAMas
U TUIOCKOCTD
3HaKOMCTBO C MHOI'OI'paHHUKaMH,

4 n300pakeHre MHOTOTPAaHHUKOB Ha Bbu6mmotreka [JOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanbHubie cBenenus o kyoe u

5 IMUPAMUJIE, UX PA3BEPTKA U MOAECIU bubnmorexa [JOK

PamMue, ux b p ' https://m.edso0.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
HavanwsHbie cBeneHus o kyoe u
6 IMUPAMUJIE, UX PA3BEPTKUA U MOAEIU bubnmorexa [JOK
p - 1XP p ' https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOIPaHHUKOB
INoustre 00 akCHOMATUYECKOM
7 IIOCTPOEHUH CTEPEOMETPUH: AKCHUOMBI bubnmorexa IOK
p p pH: https://m.edsoo.ru/Occ5c4fe
CTEpEOMETPHUU U CIEACTBHS U3 HUX
ITonsatre 00 aKCMOMATHYECKOM
8 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubmmorexa TIOK
p p pHi: https://m.edsoo.ru/239c8ch4
CTEpEOMETPHUU U CIEACTBHS U3 HUX
ITonsatre 00 aKCMOMATHYECKOM
9 IIOCTPOEHUU CTEPECOMETPUH: AKCHOMBI bubnmorexa LOK
p p pum: https://m.edso00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBHS M3 HUX
Bubnuoreka IIOK
10 KontposnbHas pabota mo Teme: A

https://m.edsoo.ru/258fc245
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OcCHOBHBIE OHSTHS CTEPEOMETPHUH".

Bzanmuoe PpacCIioJIOKECHHE IIPSIMBIX B
IMPOCTPAHCTBEC: IIECPCCCKAOIINCCH,

bub6nmoreka [IOK

11
MapaJUIENbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapanienbHOCTh NPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napajuiesibHbIe MPSIMbIE B bubmmorexa [JOK
p p . https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
MIPSIMBIX
[TapannensHOCTh NPSMBIX U
IJTIOCKOCTEH B MIPOCTPAHCTBE: bubnnoreka [JOK
13 .
[TapannenpsHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTIubl ¢ COHanpaBlIeHHBIMU bubnnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bubmuoreka [IOK
16
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bu6muoreka [JOK
rapajienbHble IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napamienbHbIX INIOCKOCTEN bubnmorera LHOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme npoCTpaHCTBEHHBIE
19 (pllzr bl Ha HJIOIZJKOCI”)I‘I/I' TETpa’ bubnmorexa LOK
P + TETPEOID, https://m.edsoo.ru/4a28dc02
KyO, mapayienenumne;
20 [TocTpoenue ceueHunit bubnuoreka [JOK
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https://m.edsoo.ru/1d434d0f
bu6nunorexa LIOK

21 Hoctpoerne ceterit https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme

99 "[IpsiMble ¥ TIIOCKOCTH B bubmmoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IUIOCKOCTEM"
[lepneHMKyIAPHOCTD NPSMOM U

b K
23 IJIOCKOCTH: TIepIIEeHINKYISIPHbIC nomorexa LO
https://m.edsoo.ru/b19f6a5d

MpsiMbI€ B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIEe U bu6mmoteka [JOK
NEPIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble mapaienbHbie U bubnnorexa [JOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubmmnoreka HOK
IIPAMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHuKyIspHOCTH bubmuoreka [IOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubmuoreka [IOK
MEePIEeHANKYISIPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmon bu6muoreka [JOK
MEPIIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubnuorexa [IOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp M HAKIIOHHBIE:

31 paccTosiHue OT TOYKH JI0 IJIOCKOCTH, E::S:/I//I;T:;(;?r?g 3c477d3
PAcCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH T '

32 [lepnenauKynsip U HAKIOHHBIE: bubmmoreka [JOK
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pacCToAHUC OT TOYKH 0 IJIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/66fefadd

[lepnieHquKymsp U HAKIOHHBIE:

bu6nmorexa [IOK

33 paccTosiHue OT TOYKH 510 IJIOCKOCTH, https://m.edsoo.ru/a5b7b8ed
paccTosiHue OT IPSIMOH 10 TUIOCKOCTH
[TeprieHAUKYISAp U HAKIOHHBIC:
34 a(iTOHiI/IeYOT IT)oqI(I/I 0 IUIOCKOCTH bubmorexa [JOK
p Jvl ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOU 10 TUIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKAY bubnuorexa [JOK
MPSAMOU U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yroi Bbu6motreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN Yroj, TUHEHHBIN yroi bubmuoteka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[TepneHIUKYISIPHOCTD TJIOCKOCTEH:
38 I 11;3Ha1<ﬂ neyne}pl HKYISIPHOCTH B bubmorexa [TOK
p vp FHRYID ABYX https://m.edsoo.ru/ec3e2da3
TJIOCKOCTEH
[lepneHuKyISIPHOCTB MIIOCKOCTEM:
39 MIPHU3HAK MEPIIEHANKYISIPHOCTH 1B brbmmorexa LIOK
P . Y v https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
IlepneHAUKYISIPHOCTD MIOCKOCTEM:
40 I £3Halil neyneg HKYISPHOCTH JIB bubmorexa [JOK
poc oc e”p FHKYID ABYX https://m.edsoo.ru/ba75dc57
IIOCKOCTEMN
41 TeopeMa o TpéX mepneHANKYIIIpax bubmorexa [JOK
p P PHCHAHKYILAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MmeprneHANKYIIpax bubmorexa [JOK
p P PHCHIHAKYIAP https://m.edso0.ru/52188a7d
43 TeopeMma o Tpéx mepHeHANKYIApax bubnuorexa [JOK
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KonrponsHas pabora mo remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U

https://m.eds00.ru/9f246736

bubnunorexa LIOK

44 mrockocteil" u "YTiasl MexIy https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTAMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIMYKJIbIE U HEBBIMYKIIbIE bubmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA
[Ipu3ma: N-yrosipHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsIMast U Bbu6motreka [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHAsI TOBEPXHOCTh MPU3MBbI
47 [Tapannenenumnen, npsMOyroJIbHBIN bubmuoreka [IOK
MapajuiesenuIiel U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Tupamupa: N-yrojapHas NupaMuaa,
rpaHy ¥ OCHOBaHHE TTHPAMHU/IBL;
48 OOKOBast ¥ TIOJTHASI TOBEPXHOCTH bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MTUPaMU/Ibl; PaBUIIbHAS U yCEUEHHAS
nupaMuIa
[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABHIFHOTO
49 MHOTOTpaHHHKA; IPaBUIIbHAS TIpU3Ma bubmuoreka [IOK
Y IIpaBUJIbHAS NTMpAMUJA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas nupamuja u
NIPAaBUIIBHBIN TETpasap; KyO
50 [Ipencrarnenue o MpaBUIBLHBIX bubmmoreka [JOK

MHOTOTpaHHHUKaX: OKTa’Ip,

https://m.edsoo.ru/a0fdd5bf
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JOACKadIP U UKOCAJIP.

CummeTpus B IpOCTPaHCTBE:
CUMMETpHSI OTHOCUTEIIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI

bu6nmoreka IIOK

51
CUMMETPHUU B IUPAMUJIAX, https://m.edso0.ru/b9e777d9
napajuiesienuIneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB
52 MHOTOTPaHHUKOB: pEOpa, AuaroHaaIn bubmorexa HOK
P - Pebpa, A ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSMOU
53 MIPU3MBI, TUTOMIA/(b OCHOBAaHUH bubmorexa [JOK
P ’ Han . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOH MOBEPXHOCTU
MPSAMON MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MIPABHILHOM
54 MHUPAMUBI, TEOPEMA O THIOIIAAN bubmorexa HOK
p f[ - Te0P m A . https://m.edsoo.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonrtponsHas pabora no Teme bubmuoreka [JOK
"MHororpasHuku" https://m.edsoo.ru/a95f5c04
n bubmuoreka [{OK
56 IT
ousTie 06 0bbEme https://m.edso0.ru/7ad0020b
. bubmuoreka [{OK
5
> OObEM mHpaMitE! https://m.eds00.ru/235171b3
N bubmuorexa [{OK
>8 OOEM mHpavize! https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMUTBI bubmmoreka [JOK
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https://m.edso0.ru/79¢10312

N bubnuorexa [{OK
00 O0bEM mupavie! https://m.edsoo.ru/2faadc3f
. bu6nmoreka IIOK
o1 O0bEM pH3MbL https://m.eds00.ru/79853608
N bu6nmoreka IIOK
62 O0bem npr3vbl https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 O6uEm npusmbt https://m.edso0.ru/482d3f51
64 KonTponbhas padota no teme bubnuoreka [IOK
"O06BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMAaTHU3allKsl 3HAaHHIA. bubnuoreka [IOK
ITocTpoeHue ceyenuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
IToBTOpenue, 0600IIEHNE
CHUCTEMAaTH3alMsl 3HAaHUM.
66 Brruncnenue pacCTOSHUN: MEXIY bubmuoreka [IOK
JBYMs TOUKaMH, OT TOYKH 0 MPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MIIOCKOCTH, MEXKAY
CKPEIMBAIOIUMUCS TIPSIMBIMU
67 IIpomexyrounas arrecranus. bu6muoreka [JOK
I'onoBas npoBepouHas padorta https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE
cHCTEMaTH3aINsI 3HAaHUH.
68 Beruncienue yrios: MExXay bu6muoreka [JOK

CKPELIUBAIOIIMMUCS IIPSIMBIMY,
MEXy NPSMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJI0B MEXIY

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



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

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10

68 6 0
[MPOTPAMME
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
HaMeTp; TIONIAaIb MOBEPXHOCTH 1 0 0 bubmmorexa [JOK
A p; wiotian P https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl U
bu6nmorexa LIOK
IIJIOCKOCTH; KacaTeabHasl MII0OCKOCTh 1 0 0
https://m.edsoo.ru/bed12a43
K cdepe; miomanb chepol
BxonHas quarHoctuka.
TectupoBanue. 1 0 0 bubmuoreka [IOK
N3ob6paxenue chepsl, mapa Ha https://m.edso00.ru/bc15f7f2
miockoctu. CedeHus mapa
[unuaapudeckas MOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKON 1 0 0 bubnuotexa [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
[y ap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och; 1 0 0 bubmuoreka [IOK

IUIoLIAas OOKOBOU Y MOJHOM
MMOBEPXHOCTHU

https://m.eds00.ru/188f6216
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N300pakeHne HMIMHApPA HA
wiockocTH. Pa3BépTka 1umHipa.

bu6nunorexa LIOK

6 Ceuenus nuIMHIpa (TUIOCKOCTHIO
LHIHHAPa ( ’ https://m.eds00.ru/016e25eb
napajuieIbHON WK
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)
Konnueckas noBEpXHOCTB,
o0pa3ymolire KOHUYeCKOn bubnunoreka LIOK

7
MMOBEPXHOCTH, OCh U BEPIIIMHA https://m.edso0.ru/c94ba09b
KOHHYECKOM IMOBEPXHOCTH
Konyc: ocHOBaHue u BepiInHAa,

8 o0pa3yrolas U 0Ch; IJIOMIA/Ib bubmorexa OK

payIo . https://m.eds00.ru/897dd3b2
OOKOBOW M IMOJTHOM MMOBEPXHOCTH
VYceuéHHbIN KOHYC: 00pa3ylomue u

9 BBICOTA, OCHOBaIZI/ISI u gOKzIE:)aSI bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubnnorexa [JOK
MapaieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILKHY)

11 KomOunanwms Ten BparieHus u bubnunorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHukK, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAS B bubmmoreka [JOK
MHOTOI'PAaHHUK WIH B TEIO https://m.eds00.ru/0b136158
BpalieHus

13 [Tonstre 06 00bEMe. OCHOBHBIC bubnuorexa [JOK

CBOMCTBA 00BEMOB TeEll

https://m.edsoo.ru/26a03fb7
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bubnunorexa LIOK

14 OObem ImHIpa, KOHYCA https://m.edso0.ru/5513d87b
. bu6nmorexa [IOK
15 006
bEM 1apa 1 IO, Cheph! https://m.edsoo.ru/d189bde2
[TogoOHEBIE TENIa B TPOCTPAHCTBE.

16 COOTHOLIECHUS MEXY TUIOIIASIMU bubnmnoreka HOK
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOJOOHBIX TEI

17 KonTponbHas paboTa no Temam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJI0CKOCTH U B bu6mmoteka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Ci10’keHy€e 1 BBIYUTAHUE BEKTOPOB bubmorexa [JOK

P https://m.edso0.ru/23f4f089

20 YMHOKEHHE BEKTOPA Ha YUCIIO bubmmorexa [JOK

p https://m.edsoo.ru/dee379¢eb
Paznoxenune Bektopa 1o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOpaM bubmorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenunena
Pemenne 3a7a4, CBI3aHHBIX C
22 IIPUMEHEHNEM IIPABIJI JEHUCTBUH C bubmorexa [JOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopannaTHO-BEKTOPHEIH METO
23 big I/IpzfltﬂleHI/II/I FGOMef NYECKUX ! bubmorexa [JOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
IIpsamoyronsHas cucrema
PAMOYE but6mmoreka [IOK
24 KOOPJAMHAT B MPOCTPAHCTBE.

Koopaunats! Bektopa. IIpocTeiimue

https://m.edsoo.ru/48db7058
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3ala4i B KOOpAHUHATax

25 Yron Mexay BEKTOpaMmH. bubnmnoreka HOK
CkansipHoe Mpou3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brruucnenue yrios Mexy bubmmoreka [JOK
NPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o teme

27 "BekTophl U KOOpAMHATHI B bubmmorexa [IOK

https://m.edsoo.ru/77c22fc5

npoctpanctae"./
[ToBTOpeHUE, 0600IICHNE 1

28 cucrtemaTusanus 3HaHui. OCHOBHBIS bubnuoreka [{OK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

29 cucreMmarusanus 3HaHuii. OCHOBHEBIE bu6nmorexa LIOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHue, 06001IeHNE 1

30 cucTeMaTu3alys 3HaHui. 3anauun bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpeHue, 06001IeHNE 1

31 cucTeMaTu3alys 3HaHui. 3anauun bubmuoreka [{OK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IEeHNE 1

32 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnuotexa [JOK

¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

https://m.edsoo.ru/74b2ad91
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[IpomexyTouHas aTTecTanusl. Bu6muotexa [JOK
33 1
I'omoBas mpoBepouHas pabora https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600IEHNE 1 1 bubmunoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
NPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
I'eometpus. 10-11 xnacce. YueOnuk. ba3zoBbiit u yriyOn€HHbBIN ypOBHH

['eomerpus. Pabouas Terpaas. 10 knacc. ba3zoBerit 1 mpoUIbHBINA YPOBHH.

METOIAUYECKHUE MATEPUAJIBI IJIA YUUTEJISA
I'eometpust. CamocTtositenbubie padoThl. 10 kiacc. 11 knace. M. A. Nuenckas
I'eomerpus. Junaktudeckue marepuansl. 10 knacc. 11 kinace. ba3oBsiil u
npodunbeHeiil ypoau. b.I'. 3us

['eomerpus. KoaTponbsHbie paboThl 1 uToroBsie TecThl. 10-11 kmacc. M.A. MueHckas

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HMHTEPHET
HTTPS://RESH.EDU.RU/HTTPS://
WWW.YAKLASS.RUHTTPS://SK
https://interneturok.ru/https://foxfor
https://ege.sdamgia.ru
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