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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO PAa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HWCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISIETCS OAHUM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadyeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1y0O0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBisSIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
U U3y4yaTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE WHTEJUIEKTYaJIbHbIX 51 TBOPYECKUX CIOCOOHOCTEH
oOy4arolmuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATD OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHsS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpENEIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4almuxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha wm3ydyenue reomerpum otrBoautTcs 2 yaca B Henemro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.

COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUECs,
NapajulelibHble W CKpemmBarommecs npsamele. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IiockocTte. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHUN.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TEOopeMa O IIPAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MHUpPaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWJIbHAS IHWPAaMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHust MpuU3Mbl M MUPAMHUJIBL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABWIHHON IMHPAMUIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEIL.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPaMMbl  Y4EOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yrTC:

I'paknanckoe BocnMTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
IIPOLIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, pacCyXJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.



dusnueckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KMU3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JI0POBBIO (3710pOBOEC TNMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3HIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMHU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4y MaTeMaTUYECKOW HAMPaBICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO HKOJOTUUECKON KYJIbTYpPbl, MOHUMAHUEM BIIHUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JIacCTU OKpYXalollel cpelbl, IUIAHUPOBAHUS IOCTYNKOB M OIICHKH HUX
BO3MOHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, JTaroB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUuUsMU, YHUBEPCATIbHBIMU PecYIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue



Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHeHUe  JI02UYECKUX,
UCCIe008ameNbCKuX onepayuli, ymeHutl pabomams ¢ ungopmayueti).
Bba3oBnle JJornueckue JelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpENeNeHUs] TMOHATUW; YCTaHABIMBATh CYIIECTBEHHBI  MIpPHU3HAK
KJIacCU(UKALMU, OCHOBAaHUSA Al OOOOIICHHS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPa3OBBIBATh  CYXKJCHUSA:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJSITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;
IPOBOAUTH CaMOCTOSITENILHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
IPUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJIBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB peElUIeHMs, BbIOUMpaTh Haubosee MNOAXOIANMA C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeliCTBUSA:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHWE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOECHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:



2)

BBISIBJIATH AepUUUTH MHPOpPMAINK, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELICHUS 3a4a4u;
BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH WH(OPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHUS;
CTPYKTYpUPOBaTh HWHGOPMAIUIO, TIPEACTABIATh €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLICHUBATh Ha/I&KHOCTD UHpOpMaITUH o CaMOCTOSITEIIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS 10
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ OOCY>KJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMON TEMBI,
po0JIeMBbI, perIacMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaora, OOHApPYKHWBAaTh Pa3IMUde W CXOJCTBO ITO3HIIMH; B
KOPpEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
VHAMBHUIYaJIbHON paboThI PHU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacnpeaensaTh BUAbI padoT, JOroBapuBaThCsA, 00CYKIaTh POLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/IbI;
OLICHMBAaTh KayeCTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

Vuusepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuugarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:



e COCTaBJISITh TUIAH, AITOPUTM PEIICHUS 3a/1a41, BEIOMPATH CITOCOO PEIICHUS
C Y4€TOM MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUIA ¢ y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIILHON peQuIeKCMH KaK OCO3HAHUSA
COBEpPIIIAEMBIX JCHCTBUIA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysbTaTa penieHus MaTeMaTHIECKOH 3a1a9H;

e TPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/la4i, BHOCHTH KOPPEKTHUBHI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISBIICHHBIX TPY/THOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTHKEHUS WIM HEIOCTIDKCHHS PE3YyIbTaTOB EATEIHLHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmneprpoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NIPU PEIICHUU
TE€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTD M TEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE PpACIOJIOKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: BYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh NOHATHUAMU: MHOTOTPAHHMUK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Mapalijiesienunei, Kyo).

KnaccupumnmpoBate  MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHHUS  JAJis
KJacCU(pUKaUuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, MpPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIC U HAKJIOHHBIE MPU3MBI, TapaJlIeIICTUTIEb] ).

OmneprpoBaTh MOHATHIMHE: CEKYIIas IIIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUEHUH, HCTIONIB3YST METO/T CJICTIOB.



Crpoutrh c€YeHUsT MHOTOIPAHHHKOB METOJOM  CJII€AOB, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH IO 00pas3nam Win
QITOpUTMaM, INPHUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJAbl NPHU pELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, IPUMEHSS HW3BECTHBIC AHAIUTUYECKHE METOJAbl IMPHU PELICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IIOLIAAM NOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3MA,
nupamMyza) ¢ OpuMeHeHueM (OpMyJ; BBIYKMCIATH COOTHOLUEHUS MEXAY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEJACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoliuX HECKOJIBKO IAroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (opme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOAMTH HpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YEeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peEajbHbIE
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3BIKE TE€OMETPHUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUMH.



COILEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CcTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, MNpPOCTpaHcTBO. [loHATHE 00 akcMOMaTUYECKOM
MIOCTPOCHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3auMHOe pacnosioxeHne NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, MAPAIUICIBHBIE W CKPEIIMBAIOIIMECA IPSMBIE.
[TapamienbHOCTh OPSIMBIX M TUIOCKOCTEM B MPOCTPAHCTBE: MapajulebHbIC MPSMBIE B MPOCTPAHCTBE; MApPaIUIEIBbHOCTh TPEX
NPSAMBIX; MAPaUIEIBbHOCTh MNPSIMOM M IUIOCKOCTH. YTVl C COHANpPaBICHHBIMU CTOPOHAMH; YIOJl MEXAY MpPSAMBIMU B
npoctpancTie. [lapamienbHOCTh IUIOCKOCTEN: MapasulesibHbIE TIOCKOCTH; CBOMCTBA HapasuledbHBIX IUIOCKocTer. [Ipocreitmme
MIPOCTPAHCTBEHHBIE (PUTYPBI HA TNIOCKOCTH: TETPA3p, KyO, NapasulesienuIe]; MOCTPOEHUE CEUCHUI.

[TepneHAUKYISAPHOCTh MPSIMOM W TUIOCKOCTH: TMEPNEHAUKYJSAPHBIE MPSMbIE B MPOCTPAHCTBE, MPSIMbIC MAPAIUICIBHBIE W
MEPIEHAUKYIISIPHBIE K TJIOCKOCTH, MMPU3HAK NEPNEHIUKYISIPHOCTH IPSIMOM M TIOCKOCTH, TEOPEMA O MPSIMOU MEPHEHIUKYIISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKAY IPSAMOU U IJIOCKOCTBIO; ABYTPAHHBIN YIOJI, IMHEWHBIM yTOJ IBYTPAHHOIO YIJIA.
[lepnieHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, TPOEKITUS (PUTYPBI
Ha TUIOCKOCTh. llepneHauKyJISIpHOCTh IUIOCKOCTEW: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTe. Teopema o TpEX
MEPIEHAUKYIISIpaXx.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBITYKJIBIE U HEBBIITYKJIbIE MHOTOIPaHHUKHU; Pa3BEPTKa
MHOTOrpanHuka. [Ipusma: N-yroiapHas mpu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIIOHHAS TIPU3MBbI; OOKOBas M MOJHAs
MMOBEPXHOCTH NMpu3Msbl. [lapannenenunesn, npsamMoyroiabHbI Napajuieenunes] 1 ero cBorMcTBa. [lupamuaa: N-yronpHas nupamuaa,
IpaHu ¥ OCHOBaHUE MUPaMUJbI, OOKOBAs W TOJIHAS MMOBEPXHOCTh MUPAMUBI, TTpaBUIIbHAS U yCEUEHHAsl UpaMujia. IJIEMEHThI
npusMbl UM Tnapamuzbl. [IpaBUIIbHBIE MHOTOTPAHHUKHU: IIOHATHUE IPABUJIBHOIO MHOTIOTPAaHHWKA; NPaBWIbHAsg IpHU3Ma H
MpaBuJIbHAS MMHUpaMU/A; MpaBUIIbHAS TPEYroJibHAs MUpaMua W MPaBWIbHBIN TeTpa’nap; kyO. [lpeacraBienre o mpaBHIIbHBIX
MHOTOTPaHHMKAX: OKTa3JIp, JOACKAYAPp U UKocadap. CeyeHus Mpu3Mbl U MUPAMUIBI.



CumMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MPSAMOU, MIIOCKOCTH. DJIEMEHThl CAMMETPUHU B MUPAMUIAX,
MapaJuIeNeNUne1ax, MPaBUIbHBIX MHOTOTPAaHHHUKAX.

Boluucienue 51eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribel. [limomans OOKOBOM MOBEPXHOCTH U TOJIHOM
MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOMIA b OCHOBAHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH HpsiMoi mpu3Mebl. [lnomans 60xoBoi
MMOBEPXHOCTHU Y MMOBEPXHOCTHU MPABWILHON MTUPaMU/IbI, TEOpEMa O IUIONIAIN yeeuEHHOU mupaMuibl. [lonstre 06 00b6éMe. OO0BEM
MUPaAMUJIBI, TPU3MBL.

[Tono6nbie Tena B mpocTpancTBe. COOTHOIICHUS MEXKY MIIOMIASIMUA MIOBEPXHOCTEH, 00BEMaMHU MOIOOHBIX TEI.

TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo 4acoB

Ne JuiekTpoHHbIE (LU pPOBbIE)
HaumenoBaHue pa3jieioB 1 KouTtpoJbHbie
n/n Bcero IIpakTuyeckune padoTsl o0pa3oBaTe/ibHbIE PeCypChl
TE€M NPOrpaMMbl padoThbI
1 BBenenue B ctepeoMeTpuio 10

[IpsiMbIe 1 TIIOCKOCTH B
2 npocrtpasctse. [lapamiensHoCTh 12 1
OPSMBIX U IJIOCKOCTEN

[IepnieHAMKYIAPHOCTD NMPSMBIX

3 . 12
¥ IIJIOCKOCTEN
4 VYrabl MeXIy OpSIMBIMU U 10 1
TUTOCKOCTSIMU
5 MHororpanHuku 11
6 O06bEMBI MHOTOIPaHHUKOB 9
7 [ToBTOpeHnue: ceuenus, 4 1
pacCTOSHUS U YTIIbI
OBLIEE KOJIMYECTBO YACOB 68 5 0

1O ITPOI'PAMME



IHOYPOYHOE IIVTAHUPOBAHMUME 10 KJIACC

Ne KosmuecTBo yacos JNara nayuenns DJIEKTPOHHbIE
nudposeie
Konrpoas  IIpaktuuyec
n  Temaypoxa o0pa3oBarteJb-
Bcero HbIe KHe
/ HbIE pecypchbl
padoThI padoTHI PakTHYec-
n 10 IJIAHY
KH
OCHOBHBIE MOHATHUS CTEPEOMETPUU: TOUKA, NpsAMas, Pall
IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuiia n3o0paxenus
Ha PUCYHKaX: U300paKEeHUS TNIOCKOCTEH, 1 05.09.2023
napajieNIbHBIX MPSAMBIX (OTPE3KOB), CEPEeIUHbBI
oTpe3Ka
[TonsTHA: IepeceKkaronIecs IWIOCKOCTH PaLWW
P ’ 1 07.09.2023
IIepeCeKaroIIuecs mpsiMasi U IJI0CKOCTh
[TonsTHA: IEepeceKkaronecs IWIOCKOCTH PaLWW
P ’ 1 12.09.2023
IIEPECEKAIOIIMECS IPsIMasi ¥ IVIOCKOCTh
3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHHe PaLll
MHOTOTPaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX 1 15.09.2023
gepTexax
HauanbHble cBeeHus o KyOe U nupaMuie, ux 1 19.09.2023 PaLll
pa3BépTKU U Mojenu. CeyeHns MHOTOIPaHHUKOB A
HavanbpHble cBeieHus 0 KyOe U nmupamuie, ux 1 99.09.2023 PaL
pa3BépTku U Mozeau. CedeHnss MHOTOIPaHHUKOB T
[TonsaTHe 06 aKCHOMAaTHYECKOM ITOCTPOSCHUH Pall
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 1 26.09.2023
CIIEJICTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM MTOCTPOCHUH 1 29.09.2023 P3LU




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICACTBUA N3 HUX

[TonsiTHe 006 aKCHMOMATUYECKOM TTOCTPOCHUH PaLW
9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 03.10.2023

CIICICTBUS U3 HUX

[TonsiTHe 06 aKCHOMATUYECKOM TTOCTPOCHUH PaLW
10 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U 06.10.2023

CIIEJICTBUS U3 HUX

B3anMHOe pacnosnokeHue NpsMbIX B IPOCTPAHCTBE: PaLl
11 MepECEKAOIIMNECs, MapalieIbHbIC U 10.10.2023

CKPEILMBAIOIINECS TPSIMbIE

[TapaytenbHOCTB IPSIMBIX U IUVIOCKOCTEH B PaL
12 mpocTpaHCTBe: MapajuiebHbIC IPSIMbIC B 13.10.2023

MIPOCTPAHCTBE; NAPAIIICTBHOCTD TPEX MPSMBIX

[TapayienbHOCTB NPSIMBIX U IVIOCKOCTEH B PaL
13 = mpocrpanctse: [TapamielbHOCTh PSAMON 17.10.2023

TUTOCKOCTH
14 VYrusl ¢ coHanpaBiIeHHBIMUA CTOPOHAMHU 20.10.2023 P3LU
15 = VYron mexay npsMbIMU B IPOCTPaHCTBE 24.10.2023 P3LU
16 =~ VYroa mMexny npsiMbIMH B IIPOCTPAHCTBE 27.10.2023 P3LU
17 [TapannenbHOCTh MIIOCKOCTEN: apasuieibHbIe 07.11.2023 PO

IJIOCKOCTH
18 = CgoiicTBa mapayuIeIbHBIX TUIOCKOCTEH 10.11.2023 PaLU
19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA 14.11.2023 Pall

IUIOCKOCTH: TETPadp, KyO, mapasiesenumne
20 | TlocTtpoeHwme cedeHMIA 17.11.2023 PILU
21 = TlocTtpoenwue cedeHHit 21.11.2023




KonTtpouabnas pa6ora no teme "Ilpsimbie u

22  miIockocTH B mpoctpancTie. [lapasieabHocTh 24.11.2023

NPSIMBIX H IIOCKOCTE"

[TeprieHAMKYASAPHOCTD MPAMOUN U TIITOCKOCTH: P3LW
23 PHEHATIEYID P 28.11.2023

MEPICHIUKYIISIPHBIC TIPSIMBIC B IPOCTPAHCTBE

[IpsimMble mapasienbHbIe U IEPIEHIUKYISIPHBIE K PaLW
24 P P PHEIATIYID 01.12.2023

IJIOCKOCTH

[Ipsimbie napajuiesbHbIE U NEPIEHAUKYIISPHBIE K Pall
25 P P PHEHAMIYIEAD 05.12.2023

TJIOCKOCTH

[Ipu3Hak nepneHANKYJIIPHOCTH IPSIMON U PaLW
26 P PHEIATIYID P 08.12.2023

TJIOCKOCTH

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U PaLW
27 P PHEIATIYIAD P 12.12.2023

MJIOCKOCTH
28 = Teopema o mpsIMOU TIEPIICHIUKYISIPHOU TIIIOCKOCTH 15.12.2023 PILU
29 Teopema o npsiIMOi IEPIIEHIUKYISIPHON MIIOCKOCTH 19.12.2023 PO
30  Teopema o mpsMOIA MIEPIICHIUKYISIPHOM TTIOCKOCTH 22.12.2023 PaLU

IlepnieHqUKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT PaLll
31  TOYKH /IO TUTOCKOCTH, PACCTOSIHHE OT MPSMOM 10 26.12.2023

TJIOCKOCTH

IlepnieHqUKYIAp U HAKIIOHHBIE: PACCTOSHUE OT PaLll
32 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 29.12.2023

TJIOCKOCTH

[TeprieHAMKYSIp ¥ HAKIOHHBIE: PACCTOSTHUE OT PoLW
33 TOYKH /10 TIIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 09.01.2024

MJIOCKOCTH

[TeprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT PaL
34 PHETATIYIAP P 12.01.2024

TOYKH O0 IMIIOCKOCTH, PACCTOSIHUEC OT prlMOfI a0




IIJIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YIoJl MEXAY MPAMOUN 1 16.01.2024 PaLW
IJIOCKOCTBIO
36 JIByrpaHHBIN yroJl, JMHEHHBIN YIojl ABYTPaHHOTO 19.01.2024 P3LW
yriaa
37 JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl ABYTPaHHOTO 93.01.2024 P3LW
yria
38 [TeprieHAMKYASAPHOCTD IJIOCKOCTEM: HpI:I?;HaK 26.01.2024 PaLW
IIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN
39 [lepneHuKyISIpPHOCTB IIJIOCKOCTEM: HpI:IBHaK 30.01.2024 P3LWL
NIEPIEHIUKYIAPHOCTH JBYX IUIOCKOCTEN
40 [lepneHquKyISIpPHOCTB IIJIOCKOCTEM: Hp1:13HaK 02.02.2024 P3LWL
MEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEMN
41 Teopema o Tpéx mepreHauKyIsIpax 06.02.2024 PO
42  Teopema o TpEX MEPICHAUKYISIPAX 09.02.2024 PaLU
43  Teopema o TpEX MEePHEHAUKYISIPAX 13.02.2024
KonTtpouabHas pa6ora no remam
44 "IlepneHANKYJISIPHOCTb NPSIMBIX U IUIOCKOCTEH " 16.02.2024
1 " Yribl Me:xX1y NPpSIMBIMHU H IIOCKOCTAMH "'
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI PoLW
45 = MHOrorpaHHMKa, BBIIYKJIbIE U HEBBIMYKIIbIE 20.02.2024
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA
IIpusma: n-yronpHas Ipu3Ma; rpaHd ¥ OCHOBAHUS Pall
46 = mpu3MBI; IIpsMasi U HAKJIIOHHAS TPU3MBI; OOKOBast 1 27.02.2024
ITOJIHAs! TIOBEPXHOCTh IIPU3MBI
47 [Tapamtenenunen, NpsAMOyTrOJIbHBII 01.03.2024 PO

napajiieJICImIic I u €ro CBOMCTBaA




48

IInpamupa: n-yrojapHas NMpaMuIa, TPaHU U
OCHOBaHUE NMHUpaMUbl; OOKOBask U MOJHAsS
IIOBEPXHOCTb NMUPAMU/IbI; IPABWIbHAS U yCEYEHHAS
nupamuaa

05.03.2024

PaLl

49

[IpaBusbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUILHOTO MHOTOIPAHHUKA; TPaBUiIbHAS TPU3Ma
Y TIpaBUJIbHAS NTMPAMUJIA; IPABUIIbHAS TPEYTOJIbHas
NMpaMu/ia U MpaBUIbHBINA TeTpasdap; Kyo

12.03.2024

Pall

50

51

52

[IpencraBieHmne 0 MPaBUIBLHBIX MHOTOTPAHHUKAX
OKTa3JIp, JOJAEKa3AP U UKOCABP.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENLHO TOYKH, MIPSIMOM, TJIOCKOCTH.
DJeMEeHThl CHMMETPUH B MUpaMUax,
napajuIesienuIe/1ax, MPaBUIbHBIX MHOTOTPAaHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa,
JaroHalu, yrIibl

15.03.2024

19.03.2024

22.03.2024

PaL

PaLW

PaLW

53

[Tnomans 60KOBOI MOBEPXHOCTH U MOTHON
MMOBEPXHOCTHU MPSMOM TTPU3MBI, TUTIOIIA b
OCHOBaHMH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH
IIPSAAMOY TIPU3MBI

04.04.2024

PoLW

54

[Tnomianp 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
MIPaBWJIbHOM NMUpaMUbl, TEOPEMA O MJIOLIAAU
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUpaMUIbI

09.04.2024

PoLW

55

56

KonTtpoabnas padora no reme
"MHOrorpaHHuKu"

[TonsaTre 00 00BEME

12.04.2024

16.04.2024

PaLWW

57

O6BEM upaMuIsl

19.04.2024

PoLW




58  OOBEM mupamMuabl 1 23.04.2024 PILU
59 O0BEM TUpaMuIBI 1 26.04.2024 PaLW
60  OO0BEM mupamMuabl 1 30.04.2024 PILU
61 O06BEM IPU3MBI 1 03.05.2024 PO
62 OO0BEM TTPU3MBI 1 07.05.2024 P3LL
63 O06BEM IPU3MBI 1 10.05.2024 PO
64 KoHnTpoabHasn pai?'oTa 1o teme ""O0bEMBI 1 14.05.2024

MHOTOrPpAHHHKOB
65 [ToBTOpeHue, 0606mftHHe CUCTEMaTHU3aI1s 3HAHUM. 1 17.05.2024

[TocTpoeHne ceyeHnnii B MHOIOTpaHHUKE

[ToBTOpeHme, 06001IeHNE CCTeMAaTU3alUs 3HAHUH.
66 Brruncnenue paCCT(jﬂHHﬁZ MEXy IBYMSI TOUKAMU, 1 91.05.2024

OT TOYKH JI0 IPSIMO#, OT TOYKH JI0 TUIOCKOCTH,

MEXTy CKPEIUBAIOIUMUCS TPSIMBIMHU
67 HroroBasi koHTpoIbHAs paboTa 1 24.05.2024

[ToBTOpenue, 0600IIeHNE CUCTEMATH3AINS 3HAHHM.
68 Brrauciienue yrios: Memfxy CKPEIIBAOIIUMHUCS 1 98.05.2024

MPSIMBIMHU, MEXKTY TTPSIMOU U TUIOCKOCTHIO,

JBYTPAHHBIX YTJIOB, YTJIOB MEXKAY TIOCKOCTSIMHU

OBUHIEE KOJIMYECTBO YACOB IO 68

INPOI'PAMME
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