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HOACHUMTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHoro kypca «I['eomerpusi» 6a30BOTO ypOBHS IS
obyuarommuxcss 10 —11 kmaccoB pa3paboTaHa Ha ocHOoBe DenepaabHOTO
rocyapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CpeAHero odIIero oopa3zoBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUU, TMPEAbSIBISEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUIO, W TPAAWLIMUNA POCCHICKOTO 0O0pa3oBaHMUS.
Peanuzanus nporpamMmbsl oOecrieurBaeT OBIAJeHUE KIHOUYEBBIMU KOMITETEHLIUSIMH,
COCTaBJISIFOLIMMU OCHOBY JUIsl CaMOpa3BUTHSI M HENPephIBHOTO 0OO0pa30BaHUf,
LEJOCTHOCTh OOIIEKYJIbTYpPHOIO, JUYHOCTHOTO U T[O3HABATENBHOTO pPa3BUTHUS
JUYHOCTH O0YYarOIINUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TeOMeTpMHM Ha YpOBHE cpeaHero oO0Imero
oOpa3zoBaHus OOYCIIOBJIEHa MPAKTHYECKOW 3HAYUMOCTBIO MeTalpeIMETHBIX H
MpPEeJIMETHBIX PE3yJIbTaTOB OOYYEeHHS T'€OMETPUM B HAIpPaBICHUU JIMYHOCTHOTO
pa3BUTHS OOydYaroluxcs, (OPMUPOBaHUSA (QYHKIIMOHATHHOW MaTeMaTHYeCKOM
I'PaMOTHOCTH, U3yYeHHUs IPYTUX YUYEOHBIX NUCHUILINH. Pa3BuTre y o0yJaronmxcs
MPABWJIBHBIX TPEJICTABICHUA O CYIIHOCTH W TPOMCXOXKIECHUU TeOMETPUUYECKUX
aOCTpaKIi, COOTHOIIEHUU pEabHOrO W HJEaTbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YeCKOW HAyKOW SIBJEHHUH | MPOIECCOB peajbHOTO MHUpa, MecTe
TeOMETPHUH B CUCTEME HAyK M POJIM MaTeMaTHYECKOTO MOJIETUPOBAHUS B HAYIHOM
MO3HAHUM U B MTPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yYallUXxcs, a TaKKe KadyeCTB MbIIIICHUS, HEOOXOAMMBIX JUIS aJanTallid B
COBPEMEHHOM OOIIIeCTBE.

['eomeTpust sSBISETCA OJHUM M3 0A30BBIX IPEJIMETOB Ha ypOBHE CpPEIHEro
obOmero oOpa3oBaHWs, Tak Kak oOecliedrBaeT BO3MOXXHOCTh W3yUeHHs Kak
JTUCIWIUIAH €CTeCTBEHHO-HAYYHON HAaIpaBJIeHHOCTH, TaK ¥ TYMaHUTaPHOM.

Jlorndyeckoe MbIlieHHEe, (HOPMHUPYEMOe TPH HM3YYEHHH OOYyYarOIIMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IETIOYKH JIOTHYECKUX yTBEPIKICHUM
B XOJ€ peIleHUs TeOMEeTPUYEeCKHX 3ajad, YMEHHE BBIIBUTATh W OINpPOBEpPrarhb
THITOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS TPH pElIeHHH 3a/1ad eCTeCTBEHHO-
HAYYHOTO [MKJIA, B YaCTHOCTH U3 Kypca (DHU3UKH.

YMeHHe OpHUEHTHPOBAThCS B MPOCTPAHCTBE MIpacT CYIIECTBEHHYIO POJIb BO
BCeX 00JacTaX IeATeNbHOCTH dYenoBeka. OpHeHTalus 4ejloBeKa BO BPEMEHH H
POCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaNbHOro ObITHs, (opma
OTpaKeHHsI OKPYIKAIOIIET0 MHUpa, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTHBHOTO
npeoOpa3oBaHus  JIeHCTBUTENbHOCTH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OO0BEIUHSET pa3Hble BHIbI y4eOHOW W TPYNOBOU JIesSTENBbHOCTH,
ABIIACTCS OJHUM U3 TPOPECCHOHATBHO BAXKHBIX KayecTB, MOITOMY aKTyalbHa
3amada (GOPMHUPOBaHUSA y OOYYAIOIMIMUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MTPAKTHYECKOW AESITETHbHOCTH MO MHOTHUM HaIPaBICHHSIM.

Llens ocBoenmsi mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3zoBOM
ypoBHe oOydeHuss — o00meoOpa3oBaTeNbHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyvarommxcst ~ uepe3  obOecriedeHHe  BO3MOXXHOCTH  NPUOOpPETeHHs U
UCTIOJNIb30BaHUSl  CHCTEMAaTHYeCKMX TeOMETPHUYECKUX 3HaHUH U JelCTBUH,
creun(UIHBIX TeOMETPHH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJIKEeHUsI 00pa30BaHUs
0 CTIEIUATBHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOJIB30BaHUEM T'€OMETPHUH.

[Iporpamma 1O reomeTpuu Ha 0a30BOM YypOBHE IMpeAHa3HaueHa JJIsl
00y4YaroIuxcsi cpeiHel IIKOJbI, He UCIBITHIBABIINX 3HAUYNUTENBHBIX 3aTpyIHEHHHA
Ha ypOBHE OCHOBHOTO of1iero obpa3zoBaHus. TakuM obOpa3om, oOydaroluecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOWUTH OOINME MaTeMaTUYeCKHe yMEHUs, CBS3aHHBIC
co crnenupuKod TeOMEeTpUM M HeoOXOOWMBbIe Ui KXU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyYWUTh T'eOMeTpHio Ooiee
ry0oOKo, eciy B JalbHEWIIeM BO3HUKHET HEOOXOAMMOCTb B T€OMETPHUYECKUX
3HaHUSX B MPOPECCUOHALHON AESTEIbHOCTH.

JlocTmkeHne 1enu OCBOCHHS MpOrpaMMbl OOecTeunBaeTCsl pelieHneM
COOTBETCTBYIOIIMX 3ada4y. [IpHOpUTETHBIMH 3aJadyaMH  OCBOGHHS  Kypca
«["eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 kiaccax sSBISIFOTCS:

e (¢dopMupoBaHHE TPEACTAaBICHUS O TEOMETPHUH KaK YacTH MHUPOBOM

KyJIBTYPBl U OCO3HAHUE €€ B3aMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (dopmupoBaHHe MpeACTaBICHUS O MHOTOTPAHHHKAX W Tellax BpalleHHUs
KaK O BaXHEHIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJSIONINX OMUCHIBATDH
¥ M3y4aTh pa3HbIe SIBICHUS OKPYKAIOIIEro MUPA;

e (¢opMupOBaHHE YMEHHUS paclo3HaBaThb Ha dYepTekax, MOAENsIX H B
pealbHOM MHpe MHOTOTPaHHUKH U TeJla BPaIICHNUS;

e OBJAJIEHHWE METOJaMHU pelIeHHs 3a7ad Ha MOCTPOSHUS Ha M300paKeHUIX
MPOCTPaHCTBEHHBIX QUTYD;

e (dopMUpOBaHHE YMEHHS OIEpPUPOBATH OCHOBHBIMHM IOHATHUSMH O
MHOT'OTpaHHHMKaX U TeJlax BPalleHUs U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJAJEHHE  AIrOPUTMAMHU  pEIIeHUS  OCHOBHBIX THIIOB  3ajady;
dopMupoBaHHe yMEHHS MPOBOAUTH  HECIOXHBIE JOKa3aTelbHbIC
paccyXIeHHs B XOJle pelleHHs] CTepeOMeTPUYEeCKHX 3aJad W 3a1ad C
NPaKTUYECKUM COJIepKaHHEM;



e pa3BUTHE  UWHTEJUIEKTyaJlbHBIX M  TBOPYECKHX  CIOCOOHOCTEH
oOydaromuxcsi, IO03HaBaTeJIbHOW  aKTUBHOCTH, HCCIIEI0BaTENbCKUX
YMeHHH, KpUTUIHOCTH MBILUICHNUS;

e (opmupoBaHUe (GyHKIIMOHATIBHOU I'PaMOTHOCTH, peJieBaHTHOM
reOMEeTpUU: yMEHHME paclo3HaBaTb IMPOSBIEHUS T'€OMETPUYECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHbIX KU3HEHHBIX
CUTyallUsiX W TMPH U3yYeHUU NPYTUX Y4eOHBIX MpPeIMETOB, MPOSIBICHUS
3aBUCHUMOCTEHl U 3aKOHOMepHocTed, (OopMyIMpoBaTh WX Ha SI3bIKE
reOMEeTPUHU U CO3/1aBaTh reOMETPUUECKHE MOJIENH, IPUMEHSITh OCBOSHHBIN
reoMeTpUYEeCKUi amnmapar i pelleHUs IPaKTUKO-OPUEHTUPOBAHHbIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATh MOJTYYEHHbIE pe3yJIbTaThl.

OTnuuuTeNbHOM OCOOEHHOCTHIO MPOrPaMMBbI SIBIISIETCS BKIIOYEHHE B Kypc
CTepeoMeTpUM B Hauaje ero u3ydeHMsl 3ajad, pellaeMblX Ha YpOBHE
MHTYWTUBHOT'O MO3HAHUS, U ONpeAeNEHHbIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOIO M MPOCTPAHCTBEHHOIO
MBIIIJICHHS, CTUMYJUPYET MPOTeKaHHe WHTYUTHMBHBIX MPOIECCOB, MOTUBHUPYET K
JaJbHENIIEMY U3yUYEHUIO MIpeaMeTa.

[Ipennourenne oTAaércs HarasAHO-KOHCTPYKTUBHOMY METOAY OOydyeHus, TO
€CTh TeOpeTHUYeCKHe 3HaHMsI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTbH IPEIMETHO-
MPaKTUYECKON JAesTeNIbHOCTU. Pa3BUTHME NPOCTPAaHCTBEHHBIX MpPEACTABICHUN Y
ydalluXxcs B Kypce CTEepeoMeTpUM NPOBOJAUTCS 3a CUET pelleHds 3aJad Ha
CO3JaHMe  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUpOBaHME
IPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a MPOBOAUTCS C ONOPOM Ha
HarjsgHOCTh, @ OINepupoBaHHEe oOOpa3oM — B YCIOBUSAX OTBJIEYEHMS] OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHMS €r0 UCXOJHOI0 COJAEPIKaHMSL.

OcHoBHbIE cofeprkarenbHble TMHUM Kypca «['eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B NMpocTpaHCTBe», «Tena BpalleHus»,
«BekTopbl ¥ KOOpAMHATHI B IPOCTpaHCTBe». DOpMUpPOBaHUE JTOTUYECKUX YMEHUM
pacnpenensieTcss He TOJbKO [0 COJEp)KaTelbHbIM JIMHHMSM, HO W 1O ToJaM
o0y4eHus1 Ha YPOBHE CpeIHero o0IIero oopa3oBaHus.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIEE MPEIMETHBIM pe3yjbTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpenei€HHbIM 10 rojamM oOydeHHs,
CTPYKTYpUpPOBaHO TakuM o00Opa3oM, UTOObl OBJaZieHHE T[eOMeTPUYEeCKUMHU
MNOHATUSIMU U HaBbIKAMHU OCYLIECTBIISJIOCH MMOCJIEA0BATENbHO U MOCTYIATEIbHO, C
coOJItoIeHreM PUHIMIA MPEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHUSI BKIIOYAIIUCH B
OOLIYI0 CHUCTEMY T'€OMEeTPUYECKUX IpeACTaBIeHU 00ydaroluxcs, paciiupsis U
yriy6usist e€, o0pa3ysi MpoYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha n3yuenne reomerpun orBoautcs 2 yaca B Hegento B 10 kimacce u 1 gac B
Hezxento B 11 kmacce, Bcero 3a qBa roga ooyuenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  MNOHATHS  cTepeoMeTpud. Touka, mOpsimas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHe 00 akCHOMAaTHYECKOM TOCTPOCHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne MpsMBIX B NPOCTPAHCTBE: IepeceKaroluecs,
napajijieJibHble M CKpeluBaroluecs npsiMble. [lapanminenpHOCTh NPSAMBIX H
IJIOCKOCTE B MPOCTPAHCTBE: MapajjieJbHble MpsMble B MPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSMBIX; HNapaJlJIeIbHOCTh MPSIMON M IJIIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMU; YTOJl MEXAYy MPSAMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTE  INTOCKOCTEM: napajuiesIbHbIe IIJIOCKOCTH; CBOMCTBa
napaJyiebHBIX TIockocTei. [lpocTeitime mpocTpaHCTBEHHBIE (QUTYPHI HA
MJIOCKOCTH: TeTpasap, Ky0, nmapasuienenumne/1; IOCTPOSHUE CEUeHH.

[leprieHANKYISIPHOCTh MPSIMOM U TJIOCKOCTHU: MEPNEHANKYISIPHbIE TPsIMbIE B
MPOCTPAHCTBE, MpsAMbIE NapajulelbHble W TMEepPIeHAUKYJSIPHbIE K ILIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMONM M IUIOCKOCTH, TeopemMa O MpsSMOi
MEePIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJl MEXIY IPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHWHBIA Yroia JABYTPAaHHOIO  yIJIa.
IlepieHANKYSIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHHE
OT TIpAMOW 110  TIIOCKOCTH,  TPOeKIus  (GUTYphl  HAa  TUIOCKOCTb.
IlepneHIUKYASIPHOCTh  IIOCKOCTEW: TMPHU3HAK  MEPHEHIUKYJISIPHOCTH  JBYX
rmiockoctel. Teopema o TpEX MeprneHIuKyIsIpax.

MHororpaHHuKH

ITonsiTne MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOrorpanHuka. [Ilpusma: n-yronsHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MbI, OOKOBas 1
MoJHas MOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPsIMOYTOJIbHBIN
napajuielienune]; U ero cBorctBa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHMe MUpPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; PaBUIIbHAS U
yceu€HHas mnOupamuja. OJIeMeHThl Mpu3Mbl ©W nupamuisl. [IpaBunibHbIE
MHOTOTPAaHHUKU: MOHSTHE MPaBUIBHOIO MHOTOIpaHHUKA; MpaBUJIbHAs NpHU3Ma U
NpaBUJIbHAs MHUpPaMHIA; NpaBUJIbHAs TpPeyroyibHash MNHUpaMUAa W TNPaBUIbHBIN
teTpa’ap; KyO. IlpencraBieHre O TMpPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeka’ip u ukocasip. CeueHust NpU3Mbl U TAPAMUIBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  ODJEMEHThl CHMMETPUM B MNHUpaMuAax, Mapajuiesnenunenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.



Brorunicnienne 31€MEHTOB MHOTOIPAaHHUKOB: p&Opa, HAWaroHaj, YIJbL.
[Tnomaar OGOKOBOW TOBEPXHOCTH M TOJHONW TIOBEPXHOCTH TMPSMON TMPU3MBI,
IUIOIIalb OCHOBaHWM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSMOM MPHU3MBL.
[Inomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPaMUIBI,
TeopeMa O Iulomiaau yceu€HHOM mnupamuisl. [loHsTHe 00 00BEMe. OOBEM
MIAPaMHUIBI, TPU3MBI.

[TonoOHble Tema B mpocTpaHcTBe. COOTHOMICHHWS] MEXIY IUIOMAIIMA
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX Tel.

11 KJIACC

TeJsia BpaleHus

[unuuapuyeckas MOBEPXHOCTH, oOpazyronue LWJINHIPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMoBepxHOCTH. [[unmwHAp: ocHOBaHWs U
OOKOBasi TIOBEPXHOCTh, OOpa3yroIlass W OCh;, IUIOMAJAh OOKOBOW W IIOJTHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolrie KOHUYECKON MOBEPXHOCTH, OCh U
BepIlIMHA KOHWYEeCKOW MoBepXHOCTH. KOHyC: OCHOBaHMe M BepIInHA, 00pa3yromas
U OChb, IUIOWAAb OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolliie U BbICOTa; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u 1map: ueHTp, paadyc, AUAMeTp; MIIOMIaJb MOBEPXHOCTH CQeEphl.
B3anMHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTelbHasi TUIOCKOCTh K cdepe;
TUIOIAhL ChEpHI.

N3obpaxkeHune Ten BpallleHUs Ha MI0CKOCTH. Pa3BépTka UIMHIpa U KOHYyca.

KomOuHanmu Ten BpauleHUss W MHOTOTPaHHUKOB. MHOrorpaHHUK,
OMMCaHHBIM oOkoJI0o cdephl; chepa, BHUcaHHAST B MHOTOTPAHHUK, WJIU TeJO
BpallleHUS.

[Tonsitre 06 06BEMe. OcHOBHEIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
IpSIMOYTOJIBHOTO Tapaijenenunena u cieactBus u3 Heé. OO0BEM LMIHMHIpA,
KoHyca. O0BEM 11apa U Mmomaab chepsl.

[TogoOuble Tena B mpocTpaHcTBe. COOTHOIICHHUS] MEXKIY IUIOLIAIIMU
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TeJ.

Ceuennst umnuHapa (MapajielbHO W TMEPHeHAUKYISIPHO OCH), CEUYCHHUS
KoHyca (mapajielbHO€ OCHOBAHHMIO M MPOXOJsiliee uYepe3 BeplIMHY), CeUeHHUs
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha mutockocTy U B mpocTpancTBe. CloKeHne W BRIUUTAHUE BEKTOPOB.
YMHOXeHue BeKTopa Ha 4uciio. PasnokeHrne BekTopa Mo TpéM HEKOMIUTaHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. Pemenwe 3amad, CBSI3aHHBIX C
NpUMEHEeHWeM TpaBWil JeHCTBUH C BekTopamu. [IpsiMmoyronbHas cucreMa



KoopauHaT B mpocTtpaHcTBe. KoopamnaTtel BekTopa. llpocreiimme 3amauu B
KOOpJIMHATax. YTon Mexnay BekTopaMu. CkajsipHOe NpOU3BEIEHHE BEKTOPOB.
Brrunciienre yrioB Mexay NpsMBIMHU U INTOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIN
METOJI IIPY PELIEHNN F€OMETPUYECKUX 3a1aY.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbTATDBI

JIMdHOCTHBIE pe3yNbTaThl OCBOGHUS TPOTPAaMMBI y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ULIUN 00yUaroIIerocs: Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YjeHa pPOCCHUKWCKOro OOLIeCTBa, MpPEACTABICHHEM O
MaTeMaTHYeCKNX OCHOBaX (YHKIIMOHWPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHHH,
npolenyp TpaxAaHCKOTo obiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHEM
B3alMOJECHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BocnUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOHN TPaXKIaHCKON MACHTHYHOCTH, YBOKESHHUSI K
MIPOLLIIOMY Y HACTOALLIEMY POCCUMCKOW MAaTeMaTUKH, HEHHOCTHBIM OTHOILEHUEM K
JOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI,
K HWCIIOJB30BAHUIO 3THX JOCTIKEHWW B JIPYTUX HayKaX, TEXHOJOTHSX, cdepax

OKOHOMHKHMH.
J_IyXOBHO-HpaBCTBeH HOT'O BOCIIMTAHUSA
OCO3HaHUECM AYXOBHBIX LICHHOCTEM pOCCHﬁCKOFO Hapoa,

c(OpMUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHUS, OTUYECKOrO0  IOBEACHUS,
CBSI3aHHOI'O ¢ MPAKTUYECKUM MPUMEHEHUEM JOCTVIKEHUN HAYKU U e TEIbHOCTBIO
Y4EHOI0; OCO3HAaHUEM JINYHOI'O BKJIA/la B IOCTPOECHUE YCTOMYHUBOIO Oy yIIEro.

JcTeTHYECKOe BOCTIMTAHUE:

3CTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas JCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad4, pelLleHuH, paccyXIeHuM;
BOCIIPUMMYMBOCTBIO K MAaTEMaTUYECKUM acClleKTaM Pa3/IMYHbIX BUAOB UCKYCCTBA.

Pu3nyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO yMEHMsI NPUMEHATh MaTeMaTH4eckhe 3HaHusl B
MHTepecax 30pOBOro u 6e30macHoro oopasa >kKU3HHU, OTBETCTBEHHOTO OTHOLIEHHUS
K CBOEMY 30pOBBIO (310pOBOE€ MHUTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OTABIXA, peryispHas dusnyeckas AKTUBHOCTb); bu3nIECKOro
COBEpPILIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03I0POBUTEILHOMN
JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJZy, OCO3HaHMEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  chepaM  TPOPECCHOHABHON  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHEeM COBepIlaThb OCO3HAHHBIA BBIOOP
Oynymeid mpodeccud U pealn30BbIBAaTh COOCTBEHHBbIE IKU3HEHHbIE ILIAHBI;



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM0O0Opa30BaHUIO Ha TPOTSHKEHWH BCEW J>KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYEeCKUX 3a7a4 MaTeMaTU4eCKON HallpaBJIeHHOCTH.

IKO0JIOTHYECKOe BOCITUTAHHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYpPhl, TOHUMAaHUEM BIHSHHUS
COLIMATTbHO-9KOHOMUYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHONW M COLMAIHHOU
Cpelbl, OCO3HAaHHWEeM TJ00aTbHOTO  XapakTepa JKOJOTUYECKUX Mpodiem;
OpHeHTaIlel Ha NMpUMEHEeHHe MaTeMaTHYeCKWX 3HAaHWUHU ISl pelleHus 3aaad B
obnacTl OKpy)Karollel Ccpelpl, IUIAHUPOBAaHUS TIOCTYNIKOB W OLEHKA WX
BO3MOJKHBIX MTOCIIEJICTBHUH JIJISl OKPY’KaIOIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMUSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKh ¥  OOIICCTBEHHOW MpPaKTUKWA, [OHUMaHHEM
MaTeMaTHYeCKOH HayKW Kak cQepbl 4YeJOBEUeCKOH MAesITebHOCTH, JTaroB €&
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AINW, OBIAJCHUEM S3BIKOM
MaTeMaTHKd W MaTeMaTHYeCKOW KYJIbTypod KaK CpeJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITH TPOEKTHYIO M HUCCIEIOBATENbCKYIO NeATeIbHOCTD
WHIWBHUIYyJIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJBbTATDBI

MerarnpeaMeTHble pe3ysibTaTbl OCBOGHHS MPOrpaMMbl y4eOHOTO MpenMera
«MatemaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM yYHUBEpCaJTbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusAMU, YHUBEPCATbHLIMU PecYIamMUBHLIMU OetiICIEULMU.

1)  VuueepcanvHvie  no3nasamenwvuvle  Oelicmsus,  obecnedusarom
Gpopmuposarue 6a308bIX KOSHUMUBHLIX NPOYEccos o0dyYaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUA — OKpYJxCcalowe2o  Mupa,  NpUMeHeHue  J102U4eCKUX,
uccned08amenbeKux onepayull, yMeHul pabomams ¢ ungopmayueti).

Ba3oBble Jiornyeckue aeficTBUA:

e BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHUYeCKUX
00BEKTOB, TOHSATHIA, OTHOIICHWA MEXIy TOHITHAMU; (DOpMyIHpOBaAThH
ompe/ie]IeHUs]  TOHATWN, YCTaHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKaly, OCHOBaHMS JJIsi OOOOLIEHUSI WM CpPaBHEHMs, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOPMYJIHPOBATH U MPeoOPa3OBBIBATH  CYXKIEHUS:
YTBEpAUTENbHBIE W OTpPUIIATeNIbHBIE, €IWHWYHBIe, YacTHBIE W 0OIIue;
YCIIOBHBIE;

e BBISIBISTH  MaTeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;



npemsiaraTh ~ KPUTEpPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUNL;

e Jle7IaTh BBIBOJIBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHUKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUeHHH, YMO3aKJIIOUeHHH 110 aHATOTUY;

e TPOBOJAUTH CaMOCTOSITENIbHO J0Ka3aTeIbCTBa MaTeMaTUYECKUX
YTBEPKICHHUH (TpsSIMbIe W OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTHh TIPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CIOCOO perieHUs y4eOHOM 3amayu (CpaBHMBATh HECKOJIBKO
BapUMaHTOB pelleHusi, BbIOUpaTh Haubojee TMOAXOIAUMNH ¢ y4&TOM
CaMOCTOSITeNTEHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKHe 1eiCTBHA:

e HCMOJB30BAaTh BOIMPOCHI KaK HUCCIEAOBATENIbCKUNA MHCTPYMEHT TMO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpeUre, Mnpodiemy,
yCTaHAaBIWBAaTh HWCKOMOE€ W  JlaHHOe, (OPMHUPOBAThH  THUIOTE3Y,
apryMEHTHPOBaTh CBOO TTO3UINIO0, MHCHHE,

e TPOBOIUTH CaMOCTOSITEIIEHO CTUTAaHMPOBAaHHBII DKCIIEPUMEHT,
UCCJIeIOBaHWE IO YCTAHOBJICGHHIO OCOOCHHOCTEH MaTeMaTHYeCcKOTO
o0beKTa, sBJEHUS, TIpoliecca, BBIIBICHUIO 3aBUCUMOCTEH MeEXIy
00beKTamMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSTENHHO (hOpMYITHpOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJbTaTaM
MPOBEeIEHHOTO0 HAOIOJIeHUs, HCCIeOBaHMs, OLIEHUBATh JOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIEHUH;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BbIABUTATh
MIPENOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ undpopmaunmeii:

e BBISIBIIATH AedUUUTH WHGOPMAIIMKU, AaHHBIX, HEOOXOIUMBIX AJisi OTBETa
Ha BOIIPOC U ISl pellIeHus 3a/1auu;

e BBIOMpaTh HWHPOPMANMIO W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHHOPMAIIHIO
Pa3TUYHBIX BUJOB U (JOPM TIPEACTABICHMUS;

e CTPYKTYypUpOBaTh MH(MOPMAIUIO, IPEACTABIATh €€ B pa3IMYHBIX (hopmax,
WLTIOCTPUPOBATH Tpadruecku;

e OIICHUBATh HaJEKHOCTh uHbOopMaIuu 1o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus,  0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00)YAIOUUXCAL.

OO0menue:



BOCIIpMHUMATh #  (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U IIeNISIMU OOIISHHUSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO
XOJly pelleHus 3a/la4yi, KOMMEHTHPOBATh MOJy4YE€HHbIN Pe3yJIbTaT;

B X0JIe 00CYKJI€HUs 3aJ]aBaTh BOMPOCHI O CYIIECTBY 00CYyX1aeMOil TeMBI,
npo0JieMbl, pelraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIeH, HAIleIeHHbIe Ha TIOMCK
pelIeHMs; COMOCTaBISATh CBOU CYXIEHHUS C CYXACHHSIMH JApPYTHUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iddyle U CXOJCTBO MO3ULIUN; B
KOPPEKTHOH opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3paXKEHMUS,;
NPEeACTaBIATh  pe3yJbTaTbl  PEIIeHMs]  3aJadd,  JKCIEPUMEHTa,
WCCIICJIOBaHMsI,  TPOEKTa;  CAMOCTOSITeIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yUETOM 3a/1a4 MPe3eHTalluu U 0COOEHHOCTe! ayIuTOPHUH.

CotpyaHuyecTBo:

3)

NMOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOH W
WHIMBUTyJIbHON pabOThI IpH peleHNH YUeOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOHM JesATeIHbHOCTH, IUTAHWUPOBATh OPTraHW3aldi0 COBMECTHOMN
paboThI, pacripeieNiaTh BUABI paboT, JOTOBApUBATHCS, 00CYKAATh MPOIECC
U pe3yibTar paboThl; 00001MaTh MHEHHSI HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX popMax paboThl (00CYyXIeHHsI, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» W WHBIE); BBHITIOJIHATH CBOIO YacTh pabOTHl U
KOOPJIIMHAPOBATh CBOW JIEWCTBHS C JPYTUMH UIEHAMHU KOMAaH/IbI,
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPHUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

Yuuseepcanvnvie  pezynamuenvie  Oeiicmeus, obecneyusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUYHOCIU.
Camoopranuzanus:

COCTaBJISATH IUIAH, aJiITOPUTM pellIeHus 3a1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4éTOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJa/IeTh HaBBIKAMHM TIO3HABATENIbHOM peduieKCMH KaK OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTAaTOB,
BJaleTh CHocoO0aMM CaMONPOBEPKH, CaMOKOHTpOJII Ipolecca W
pe3yJibTaTa peleHsl MaTeMaTu4eckoi 3a1auu;

NpeABUAECTh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh IpU peLIeHUH
3a/laud, BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, IaHHBIX, HAllIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBUE pe3yJbTaTa LEeNH M YCIOBHUSIM, OOBSICHSTH
IIPUYUHBI TOCTHXEHUS WIN HENOCTH)KEHUS PEe3yJIbTaTOB IEATEIIBHOCTH,
HAXOAWUTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJBTATDBI
10 KITACC

OrnepupoBaTh NOHITUSIMU: TOUKA, IPsIMasi, MIIOCKOCTb.

[IpyMeHsTh aKCMOMBI CTEPEOMETPUM W CIEACTBUSL M3 HUX MPU PELICHUU
reoMeTpUYEeCKUX 3aj1ad.

OnepupoBath MOHSATUSIMU: TAPAILIETBHOCTh U MEePIEeHIUKYISIPHOCTh MPSIMbBIX
U MJIOCKOCTEMH.

KnaccudumupoBaTs B3aUMHOE pacIONIOKEHHE TMPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TMOHATUSMH: JIBYTPaHHBINA yroJl, TpPaHW JBYTPAaHHOrO YIJia,
pebpo NBYTrpaHHOIrO yIija; JUHEWHBIM Yron ABYTPaHHOrO yriia; rpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MNOHATUSIMU: MHOTOIPAaHHUK, BBIMYKJIbIA W HEBBITYKJIbIMI
MHOTOTPaHHHUK, 3JIEMEHThl MHOTOT'PaHHHUKA, NTPaBUJIbHBIM MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJljIeNienure, Kyo0).

KiaccudumupoBats MHOTOTPaHHUKH, BEIOWpAst OCHOBaHUS TUIST
Kiaccupukanyu (BBIMYKJIbE W HEBBINYKJIble MHOTOTPAaHHUKW, IPaBUJIbHBIC
MHOTOTPaHHMKY; MPSMbIe ¥ HAKJIOHHBIE TIPU3MBbI, TTapajlIe/IeITUIeIbl).

OrnepupoBaTh NOHITUSMU: CEKYyIasl INIOCKOCTh, CEUeHNE MHOTOTPAHHUKOB.

OOGBSACHATH NPUHLUIBI IOCTPOSHUSI CEUEHUM, UCTIOJIb3YsI METOJ] CJIe/IOB.

CTtpouTh cedeHHUs MHOIOTPAaHHUKOB METOJOM  CJIeJIOB, BBIMIOJHATH
(BBIHOCHBIE) TIJIOCKHME YEPTEKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYpP: BUJ
CBepxy, cOOKy, CHH3Y.

Pemiats 3agaun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIMUMH [0 00pa3liaM Uiu
aJropuT™MaM, MPUMEHSAS H3BECTHbIC AHAIUTUYECKUE METOAbl MPHU PELICHUU
CTaHAAPTHBIX MaTeMaTUYECKUX 3a/lad Ha BBIUMCJIEHHWE PACCTOSHUN MEXAY ABYMS
TOYKaMHU, OT TOYKHM JO TNpPsIMOM, OT TOYKH JO IUJIOCKOCTH, MEXKIY
CKPELIMBAIOIINMUCS MPSMBIMHU.

Pemiats 3agaun Ha HaXOXK/JIEHUE T€OMETPUUECKUX BEJIMUMH [0 00pa3liaM Uiu
aJropuT™MaM, IMPUMEHSAS H3BECTHbIE AHAIUTUYECKUE METOAbl MPHU PELICHUU
CTaHAAPTHBIX MaTEeMaTHYeCKHWX 3ajJady Ha BbIUHUCJIEHHWE YIJIOB  MEXIy
CKpEUIMBAIOIIMMHUCS MPSIMBIMM, MEXAY TPAMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, ABYTPaHHBIX YTJIOB.



Boruncnsate 00BbEMBI U MIIOMIAAN MTOBEPXHOCTE MHOTOTPAaHHHUKOB (MIpHU3Ma,
nupaMua) ¢ TpUMEHeHHeM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXIY
IUIOIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHSATUSMHU: CHMMETPHUsI B MPOCTPAHCTBE; LEHTP, OCh WU
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUHN (PUTYPHI.

U3Bnekatb, mnpeoOpa3oBbIBaTh H HHTEPIPETUPOBATh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTexax U
pPHUCYHKaX.

[IpuMeHsTE TeoMeTpuueckue (aKThl JUIS PpEIIeHUs CTepeOMEeTPUUYECKHX
3a7a4, MMpeIoarariX HEeCKOJIbKO IaroB PeleHns, eCIi YCIOBUS IPUMEHEHHs
3a/laHbl B IBHOU (hopMme.

[IpumeHsTH mpocTedle MporpaMMHBIE CpeACcTBa W DIEKTPOHHO-
KOMMYHUKAI[IOHHBIE CHCTEMBI IIPY PELICHUN CTePeOMETPUIECKUX 3a/1ad.

[IpuBoauTh NpUMEpHl MaTeMaTHYECKHMX 3aKOHOMEpPHOCTeH B MpHpoOIe U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsITh MONMy4YeHHBbIE 3HAHUS Ha TPAKTHKE: aHAU3UPOBATh pealbHbIe
CUTyalldd W TPHUMEHATH HW3yYeHHbIE MOHSTHUS B Tpollecce MOMCKa pelleHus
MaTeMaTH4ecKd CQOPMYIMPOBAHHOW NpPOOJIeMBbl, MOJAEIMPOBATh pealbHbIe
CUTyalliM Ha S3bIK€ TEOMETPHM, HCCIeA0BaTh IIOCTPOCHHbIE MOJAETH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TOHSITHI U TeopeM, arrmapara anreOpsl; perarhb
paKTHYeCKHe 3a/1auM, CBSI3aHHbIE C HAXOKIEHUEM IreOMEeTPUIECKIX BEIHUKH.

11 KJIACC

OnepupoBaTh NOHATUSMHU: LUJIUHApPUYECKass IMOBEPXHOCTh, oOpa3zyroliue
WIMHAPUYECKONH  IMOBEPXHOCTH;  LWIMHApP,  KOHMUYEcKass  IOBEPXHOCTb,
oOpa3yrolre KOHUYeCKOol MOBEPXHOCTH, KOHYC; chepruecKas TOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYYEHHUs TeJl BpallleHHs.

Knaccugunuposats B3aMHOE pacioyiokeHne cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBON CEIMEHT, OCHOBAaHUE CErMEHTa, BbICOTA
CerMeHTa; IIapOBOW CJOW, OCHOBaHWE IApPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOS;
LIapOBOU CEKTOP.

Boruncnate  00BEMBI M IJIOLIAQAM NOBEPXHOCTEH Ten  BpalleHUs,
reOMEeTPUUYECKUX TeJl C IpUMEeHeHHeM (popmyI.

OnepupoBaTb MOHATUSIMM: MHOTOIPDAaHHUK, BIHUCaHHBIA B cdepy H
OMMCaHHBIM OKONO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIW TeJO
BpallleHNUS.

BbIlYKcnsaTh COOTHOLIEHUST MEXAy IUIOIIAAsSMU MOBEpXHOCTEeH M 0o0BEMamMH
MOJOOHBIX TEJl.



N3obpaxaTe u3ydaeMble (QUIYpbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOnHATE (BBIHOCHBIE) INTIOCKKAE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUs TeJl BpallleHusl.

N3Bnekarb, WHTEpHpeTUpPOBaTh U MpeoOpa3oBbIBaTh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JI@HCTBUSL  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB MU
YMHOXEHHS BEKTOpa Ha YUCJI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJJatoT.

[IpuMeHATh NpaBUIIO MapajuieNenunea.

OnepupoBaTh NOHATUSAMU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJiIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroyl MEXIY
BEKTOpaMH, CKaJIIpHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEApHbIE U KOMILJIaHApHBIE
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB U MPOM3BEJIEHNE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsIpHOE MPOU3BElEHHE, paCKIaAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEapHbIM BEKTOpaM.

3ajaBaTh INIOCKOCTh YPaBHEHUEM B J€KapTOBOM CHCTEME KOOPAMHAT.

[IpumensTh TeomMeTpuyeckue (aKThl IS PELIeHUS CTepPeoOMEeTPUUYECKUX
3a/1a4, MpeAnoJaraloluX HeCKOJIbKO IIaroB pelieHus], €CJIu YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOHU (hopMme.

Pemate npocrelilie reoMeTpuueckue 3aladd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METOJa.

Pemwate 3amaum Ha JOKa3aTelbCTBO MaTeMaTUYECKHWX OTHOIICHHH U
HAX0XJIeHWEe FeOMeTPUUECKHUX BEJIMYMH 1Mo o0pa3iiaM WM allfOpUTMaM, MpUMeEHss
W3BECTHbIE METO/IbI PU PELIEHUH CTaHJapTHBIX MaTeMaTUYECKUX 3aa4.

[IpumeHsTh  mpocTeiiliMe MporpaMMHbIE  CpeAcTBa U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPU PEIIeHUH CTePEOMETPUUYECKUX 3a]1ay.

[IpuBOoaMTE NpHMephl MaTeMaTHUYECKHX 3aKOHOMEpPHOCTEe B NpHUpoAe U
YKU3HH, paClIO3HABATh MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBAaTh peasibHbIe
CUTyallud M NPHUMEHATHh HU3yYeHHble MOHITHS B IpoLEecce MOHMCKa pelIeHUs
MaTeMaTH4eCKH C(OpPMYIHpPOBAHHOW MpPOOJIIeMBbl, MOAEIUPOBATh pealbHbIe
CUTyallUM Ha S3bIKe€ T[EeOMETPHUM, UCCIeNOBaTh IIOCTPOEHHbIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMEeTPUYECKUX MOHSATHH U TeopeM, annapara aareOpsl; pelarhb
IpaKTUYeCKHe 3aJ1a4uM, CBSI3aHHbIE C HAXOXKEHUEM IeOMEeTPUUECKUX BEIUUUH.



TEMATHYECKOE IINTIAHUPOBAHUE

10 KJIACC
Koan4gecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aejioB M TeM (undposBbie)
Konrpoabnbie IIpakTnueckue
n/n MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
I BBenenue B cTepeoMeTpuio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMble U TIIIOCKOCTH B MPOCTPAHCTBE. 12 bubmmoreka [JOK
[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHUKyYISIPHOCTD MPSMBIX U 12 ) bubmmoreka [JOK
TUIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTrae1 MeXAy MPSIMBIMHU U TIOCKOCTSIMHU 10 bubmorexa [TOK
A TP https://m.edsoo.ru/1¢209e37
bu6mmorexa [IOK
> MuororpanHii i 2 https://m.edsoo.ru/1¢209e37
. bu6mmorexa [IOK
6 OOBEMBI MHOTOIPaHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTIIbI 4 bubmorexa HOK
P ' P y https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Koan4gecTBo yacon JIeKTpPOHHbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne n/m Kontpoannbie IIpakTuueckme
NPOrpamMMbI Bceero o0pa3zoBaTejibHbBIE
padoThI padoThI
pecypcnbl
bu6mmorexa [{JOK
! Tena spamenus 12 https://m.edsoo.ru/1¢209¢37
. bu6mmorexa [{JOK
2 ObneME TEN > I https://m.edsoo.ru/1¢209e37
3 BekTopsl 1 KOOpAWHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHnme, 06001IEHNE, 7 1 bu6mmorexa [{JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




HOYPOYHOE NIVIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacon DJIeKTPOHHBIE
Ne HMara nndpoBbie
Tema ypoka Konrpoabnbie  IlpakTnueckue
n/u Bcero H3Yy4eHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MIOHATHUS CTEPEOMETPHUU:
TOYKa, IpsIMasi, MIO0CKOCTh,
npoctpanctBo. [IpaBuna
1 1/1506 I;,)KGHI/ISI Ha pHc HKax: 1 bubmorexa HOK
P prey . 04.09.2024 | https://m.edsoo.ru/aecc77cd
H300paXXKeHus MIOCKOCTEH,
napajvieIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
[TonsTHs: epeceKaroIuecs
2 IIJIOCKOCTH, TePeCceKaroIIuecs 1 bubmorexa [TOK
> 1P B 05.09.2024 | https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
[TonsTHs: Iepecekaronmecs
3 MJIOCKOCTH, TePECEKAIOTHECS 1 brbmorexa [TOK
> HEP B 11.09.2024  https://m.edsoo.ru/db685¢73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKaMH,

4 n300pakeHrue MHOTOTPaHHUKOB Ha | bubmmoreka [JOK
PHUCYHKAX, Ha MPOEKIIMOHHBIX 12.09.2024  https://m.edsoo.ru/a63959%d
gepTexax
Hauanpabie cBenenus o Kyoe u

5 MAPAMUJIE, UX Pa3BEPTKU U MOJEIHN 1 bubmorexa [TOK

PAMHZC, 1X Paspep AT 18.09.2024  https://m.edsoo.ru/b30dff38
CeueHunst MHOTOTPAaHHUKOB
bu6mmorexa [JOK
6 HauanpHbie cBese 0 KyOe 1
FEIBHBIE CREICHIBL O KyDe o https://m.edsoo.ru/3d8ffd32




MUpaMuJie, UX Pa3BEPTKU U MOJIEITH.
CeueHurst MHOTOTPAaHHUKOB

19.09.2024

[lonsatue 06 akcHOMaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:

bu6mmorexa [IOK

/ AKCUOMBI CTEPEOMETPUU U CIIEICTBUS 25.09.2024 | https://m.edsoo.ru/Occ5cafe
U3 HUX
[TonsTre 06 akcHOMaTHYECKOM

g MIOCTPOEHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS 26.09.2024 = https://m.edso0o.ru/239c8cb4
U3 HUX
[TonsTre 06 akcHOMaTHYECKOM

9 MMOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS 02.10.2024 = https://m.edsoo.ru/65c6b106
U3 HUX
[TonsiTre 06 akcHOMATHYECKOM

10 MMOCTPOSCHUH CTEPEOMETPUH: bubmmoreka [JOK
aKCHOMBI CTEPEOMETPHUH U CIICICTBUS 03.10.2024  https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacronoxenue npsiMbix B

1 MIPOCTPAHCTBE: MepeceKaroNuecs, bubmmoreka [JOK
napajuieJbHbIE ¥ CKPEIIMBAIOIIASCS 09.10.2024  https://m.edsoo.ru/1a2520f6
psIMbIE
[lapanmiensHOCTh MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napajuieNibHbIe MpsIMbIE B bubmmorexa HOK

. 10.10.2024 = https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTRE; MApAJUIETbHOCTD TPEX
MPSIMBIX

13 [TapamienbHOCT IPSIMBIX U bubmmoreka [JOK
MIJIOCKOCTEH B IPOCTPAHCTRBE: 16.10.2024  https://m.edsoo.ru/ee1d19b9




[TapanmienpsHOCTb MPSMON 1

IJIOCKOCTH
14 VYTIIibl ¢ COHANpaBIeHHBIMU bubmmoreka [JOK
CTOPOHAMH 17.10.2024  https://m.edsoo.ru/9f4071b9
15 Yros Mexay NpsIMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE 23.10.2024  https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE 24.10.2024  https://m.edsoo.ru/2935a9a0
17 [TapanienpHOCTb MIIOCKOCTEM: bubmumoteka [JOK
MapaJulebHbIE TIJIOCKOCTH 06.11.2024  https://m.edsoo.ru/2e18f255
18 CaoiicTBa mapamienbHbIX bubmmoreka [JOK
MIJIOCKOCTEH 07.11.2024  https://m.edsoo.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHEIE
19 (GUTyphI Ha MIIOCKOCTHU: TETPAdT bubmmorexa LIOK
P + TEIPEsAp, 13.11.2024  https://m.edsoo.ru/4a28dc02
KyO, mapasjiesieuIe I
bu6mmorexa [IOK
2 I1 i
0 OCTpOSHHE cenemti 14.11.2024 | https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenuit bubmorexa HOK
P 20.11.2024  https://m.edsoo.ru/ec26fe5d
[leprieHTUKYISIPHOCTD MIPSIMOM U
22 HJ‘I(I))CKOCTI/I ;,e EeH UK st[ HbIe bubmorexa [TOK
PHETIEY TP 21.11.2024 | https://m.edsoo.ru/9a0a9e56
IpsIMbIE B TIPOCTPAHCTBE
[leprieHTIUKYISIPHOCTD MIPSIMO U
23 HJ'ISCKOCTI/I'}II'IC pr[eHz[I/IK JP;;I HbIE bubmorera HOK
- 1ep P 27.11.2024 | https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble mapasnienbHbIe U bubmmoreka [JOK
MEPIIEHANKYIISIPHBIE K INIOCKOCTH 28.11.2024 | https://m.edsoo.ru/0ac11¢95
25 [IpsiMble mapasnienbHbIe U bubmmoreka [{OK




HEPIEHAUKYJISIPHBIE K IJIOCKOCTH 04.12.2024  https://m.edsoo.ru/ba545966

%6 [Ipu3Hak nepneHauKyJISIPHOCTH bubmmoreka [JOK
IIPSAMOH U INIOCKOCTH 05.12.2024  https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHauKyJISIpHOCTH bubmmoreka [JOK
MPSIMO# M TUIOCKOCTH 11.12.2024  https://m.edsoo.ru/79165d15

)8 Teopema o npsMoi bubmmoteka [JOK
MEPIEHANKYIISIPHON TIJIOCKOCTH 12.12.2024  https://m.edso0o.ru/635¢5087

79 Teopema o mpsimoii bubmmoreka [JOK
MEPIEHANKYIISIPHON TIJIOCKOCTH 18.12.2024  https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubmmoreka [JOK
MePIEHIUKYISIPHON TIIIOCKOCTH 19.12.2024  https://m.edsoo.ru/7d18834b

31 KonTpompnas pabota 75122004
[leprieHIuKyIsSIp M HAKIIOHHBIE:

1 paccTostHUE OT TOYKH JI0 IJIOCKOCTH, bubmmoreka [JOK
paccTOsIHUE OT HMPSIMOM 110 26.12.2024 | https://m.edsoo.ru/66fefadd
IUIOCKOCTH
[leprieHIuKyIsIp M HAKIIOHHBIE:

1 paccTostTHUE OT TOYKH JI0 TIIOCKOCTH, bu6mmorexa [IOK
pacCTOsIHUE OT HMPSIMOM 110 09.01.2025  https://m.edsoo.ru/a5b7b8e3
IUIOCKOCTH
[leprieHIuKyISIp M HAKIIOHHBIE:

14 paccTostHUE OT TOYKH JI0 TIIOCKOCTH, bu6mmorexa [IOK
paccTostHUE OT MPSMOH 10 15.01.2025  https://m.edsoo.ru/dbee22bc
IUIOCKOCTH

15 VYTIIbl B IPOCTPAHCTBE: YIOJl MEXKIY bubmmoreka [JOK
MPSIMO# M TUTOCKOCTBIO 16.01.2025  https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIi yroi, TMHEHHBIN yroJl bubmmoreka [JOK




JIBYTPaHHOIO yIJjia 22.01.2025  https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yToI, TUHEHHBIN yToJI bubmmoreka [JOK
JIBYT'PaHHOI'O yTIjla 23.01.2025 = https://m.edsoo.ru/c7¢777ed
IlepnieHIUKYIISIPHOCTE IIJIOCKOCTEH
38 I I/II)3HaKH neyneg UKYISAPHOCTHA IBYX bubmmorexa LIOK
P Up AHIYIP ABY 29.01.2025 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHR
IlepnenuKyIIpHOCTD INIOCKOCTEM:
39 I 1/11)3Ha1f neyneg UKYISAPHOCTH IBYX bubmmorexa LIOK
P Up AHIYIBP ABY 30.01.2025 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHR
IlepnenuKyIIpHOCTD INIOCKOCTEM:
40 o 11/1)3Ha1f neynei UKYJIIPHOCTHU JIBYX bubmorexa LOK
P vp AP ad 05.02.2025  https://m.edsoo.ru/ba75dc57
IUIOCKOCTEHR
41 Teopema o TpEX mEpHEHIUKYIIAPAX bubmorexa LOK
p P PHCHRIY AP 06.02.2025 | https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEpHEHIUKYIIAPAX bubmmorexa LIOK
P P PHCHMKY AP 12.02.2025  https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHEHIUKYIIPAX bubmmorexa LIOK
p p PHCHIMIY AP 13.02.2025 @ https://m.edso0.ru/9f246736
[TonsiTe MHOTOTrpaHHMKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHHUKA,
44 BBIITYKJIBIE U HeBLII;I KJIBIE bubmorexa LOK
Y Y .. 19.02.2025  https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; pa3BEPTKa
MHOTOTpaHHUKA
45 K 0
OHTpOJIbHAs paboTa 20.02.2025
IIpusma: n-yroabHas IpA3Ma; TpaHu
46 I/II())CHOBaHI/I};I bi§ H3MBI'Ir)[ SIMaHII/: bubmmorexa LIOK
p - 1P 26.02.2025  https://m.edsoo.ru/b4dad63ad

HaKJIOHHAS PU3MBI, OOKOBas U




IMOJIHAA MOBEPXHOCTH ITPU3MBI

[Tapanmnenenunen, npsiMOYTOJIbHBII

bu6mmorexa [IOK

47
napajuieNienumne/ U ero CBOMcTBa 27.02.2025  https://m.edsoo.ru/8a7be683
[Tupamua: n-yroiapHas mapaMua,
TPaHd U OCHOBAHUE MTUPAMUJIBL,
48 OOKOBas U MOJIHAS IIOBEPXHOCTH bubmorexa [TOK
P N 05.03.2025  https://m.edsoo.ru/fbled0as
MAPaMU/IbI; TIPABIIIbHAS B yCeUEHHAS
nUpamMuIa
[IpaBuBEHBIE MHOTOTPAHHUKH:
MOHSATHE TTPABUIHLHOTO
49 MHOTOTpaHHUKA; MPaBHJIbHAS bubmmoreka [JOK
MpU3Ma | MpaBUIbHAS MAPAMU/IA; 06.03.2025  https://m.edsoo.ru/074c8865
MIpaBIJIbHAS TPEYTOJIbHAS TUpaMHUIa
U TIPaBHIILHBIA TeTpadIp; Kyo
[Ipencrarnenue o MpaBUIBLHBIX
50 MHOTOTPaHHUKAX: OKTad bubamorexa LOK
P ) AP 12.03.2025  https://m.edsoo.ru/a0fdd5bf
JIOJCKAdP U UKOCAIP.
51 Kontponpnas padota
HIPOIBHA PaboT 13.03.2025
Boruncnenue 31eMeHTOB
52 MHOT'OT'PaHHUKOB: p&Opa, AUaroHaIu bubmiorexa LTOK
p - pebpa, ’ 19.03.2025 | https://m.edsoo.ru/6¢cdbecef
YTIIBI
[Imomaae 60KOBOM MOBEPXHOCTH H
MOJIHOW TTIOBEPXHOCTH MPSIMOH
53 MPU3MBI nnop aJlb OCHOI:])SaHI/Iﬁ bubmorexa HOK
P ’ e . ’ 20.03.2025  https://m.edsoo.ru/37d84157
Teopema 0 60KOBOIT TOBEPXHOCTH
IPSIMOM IIPU3MBI
54 [Tnomans 60KOBOM TOBEPXHOCTH H bubmorexa [TOK

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




IOBEPXHOCTHU HpaBHHBHOﬁ
ImupaMuJbl, TCOpEMA O ILIOIIaaAn

OOKOBOM TTOBEPXHOCTH YCEUEHHOM

02.04.2025

U PaMUJIBI

55 IonsTie 06 oObeme 03.04.2025 ngj/ljg:;iggigsfscozx

56 Ionstue 06 00BEMe 09.04.2025 Eggj;:qfﬁgﬁiadoozob

57 OO6BbEM MpaMu/IbI 10.04.2025 Eﬁﬁ/ﬁfgii?éﬁ 171b3

58 O6bEM upamMuIbl 16.04.2025 Etl‘/[fsj:l/y/lrcr)::é(sigr?1§47dfefd

59 OO0BEM IUpaMuIBL 17.04.2025 fﬁfﬁffﬁffﬁgcl 0312

60 O6BEM Ipamu B! 23.04.2025 ngj/y/lr?::f;gggfaad@f

61 Hrorosast KOHTpoOJIbHAs paboTa 24.04.2025

62 O6BEM TpH3MBI 30.04.2025 ngjﬁjﬁgzﬁeoss 890

63 OO6BbEM IIPU3MBI 07.05.2025 ngj/ljgfzigzﬁszdﬁﬂ

64 OO0BEMBI MHOTOTPAaHHUKOB 14.05.2025 Etffjg;?:;(i)gr?};aﬁ%c
[ToBTOpeHME, 0600IIEHNE

65 CHCTeMaTH3allsl 3HAHUH. bubmmoreka [{OK
[TocTpoenue ceueHuit B 15.05.2025  https://m.edsoo.ru/098bedad

MHOTOTpaHHHUKE




[ToBTOpenue, o0o0IIEHNE
CHUCTeMAaTHU3alus 3HaHU.
Beruncienune paccTosHUN: MEXTy

66 JIBYMSI TOYKaMH, OT TOYKH IO 1 bubmmorexa LIOK
. 21.05.2025  https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JIO TUIOCKOCTH,
MEXTy CKPEIIUBAIOIUMUCS
MPSIMBIMH
67 [ToBTOpenue, 060061mEeHNe | bubmmoreka [JOK
cucTeMaTHU3alus 3HAHUI. 22.05.2025 | https://m.edsoo.ru/56765e8b
68 1
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




11 KJIACC

KoandecTBo yacon DJIeKTPOHHBbIE
Ne HMara nndpoBbie
Tema ypoka Kontpoasnbie IlpakTuueckue
n/u Bcero H3Yy4eHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Cdepa u map: meHTp, pagnyc,

1 naMeTp; MJI0IIaAb TIOBEPXHOCTU 1 brbmorexa [TOK
A P> IWIOHaA P 05.09.2024  https://m.edsoo.ru/0341bc2b
chepsl
BzanMHuoe pacrnionoxxenue chepbl 1

2 HJ‘IOCKOCTI/IPKacaTeJ'IBHaH HH(%))CEOCTB 1 buommorexa HOK

’ 12.09.2024  https://m.edsoo.ru/bed12a43
K chepe; mromaas chepbl

3 N3ob6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CeyeHus mapa 19.09.2024  https://m.edsoo.ru/be1 572
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3yronue MUINHAPUISCKON ) bubmmoreka [JOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOI 26.09.2024  https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH
[ummsap: ocHOBaHUS B OOKOBAs

5 MOBEPXHOCTh, 00pa3yIoIas 1 och; ) bubmmoreka [JOK
ILIOIAs OOKOBOM U IMOJIHOM 03.10.2024 | https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N3o0paxenue muimHApa HA
IUTOCKOCTH. Pa3BépTka munmHapa.

6 Ceuenus nuiMHIpa (IIOCKOCTHIO 1 brbmorexa [TOK

B . P ’ 10.10.2024  https://m.edsoo.ru/016e25¢eb
napayuieTbHON WiTn
MEPIEeHIUKYJISIPHOU OCH IIUIUHAPA)
7 KoHnnueckas moBepXHOCTB, 1 bubamorexa LOK

https://m.edsoo.ru/c94ba09b




oOpa3yrornme KOHHYeCKOM 17.10.2024
MOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKOU IIOBEPXHOCTHU
Konyc: ocHOBaHMe U BepIIUHA,
8 oOpazyroliast ¥ 0Ch; IUIOIMAIb bubmorexa [TOK
24.10.2024  https://m.edsoo.ru/897dd3b2
OOKOBOH ¥ MOJHON TOBEPXHOCTH
VYceuéHHbI KOHYC: 00pa3 ue u
9 BBHICOTA; OCHOBaIZI/ISI u goxz};)aj bubamorexa LOK
’ 07.11.2024  https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N3o0paxenune KoHyca Ha
miockocT. Pa3Béprka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
[apajuleIbHONM OCHOBAHMIO, U 14.11.2024  https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TIPOXO/ISIINEH uepe3
BEpIINHY)

1 KomOunamms Ten BpareHus u bubmmoreka [JOK
MHOTOTPaHHUKOB 21.11.2024  https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OUCAaHHBIA OKOJIO

2 cdepsr; chepa, BIEcaHHAs B bubmmoreka [JOK
MHOTOTPaHHUK HUJTU B TEJIO 28.11.2024  https://m.edso0.ru/0b136158
BpallleHUs

13 [TousTue 06 06BEMe. OCHOBHBIE bu6mmorexa [JOK
CBOICTBa 0OBEMOB Tell 05.12.2024  https://m.edsoo.ru/26a03fb7

14 O0BEM IUIHHIpa, KOHYca, 00BeEM bubmmoreka [JOK
mapa ¥ 1miomass cqepbl 12.12.2024  https://m.edsoo.ru/5513d87b

15 Kontponbnas padota 19.12.2004

16 [looGHBIE TE€Na B IPOCTPAHCTRE. bubmmoteka [JOK




CoOTHOIIIEHUS MEXK]TY TUIOIIAISIMU 26.12.2024  https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaAMM
MMOJOOHBIX TEI
17 BexTop Ha nmockoctu u B bubmmoteka [JOK
MPOCTPAHCTBE 09.01.2025  https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTH U B bubmmoreka [JOK
MIPOCTPAHCTBE 16.01.2025  https://m.edsoo.ru/5caefc1b
19 CroKeHre U BEIYUTAHHE BEKTOPOB Bubmorexa I{OK
P 23.01.2025 | https://m.edsoo.ru/23f4f089
20 VMHOXEHUE BEKTOPA Ha YHUCIIO bubmorexa LOK
P 30.01.2025 | https://m.edsoo.ru/dee379¢eb
Paznoxenue BekTopa 1mo Tpém
21 HEKOMILIAHAPHBIM BEKTOPAM bubmaorexa LIOK
P pa. 06.02.2025 | https://m.edsoo.ru/a28fd74e
[IpaBwiio mapannenenumnena
Pemenne 3amauy, cBI3aHHBIX C
22 MIPUMEHEHNEM IPABUII IEHCTBUI C Bubmorexa I{OK
p P s 13.02.2025 | https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHEII METO
23 o I/IpiLHeHI/II/I FCOMC”IID HMYECKHUX ! Bubmuorexa LJOK
PP P 20.02.2025  https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cucrema
24 KOOpPJMHAT B IPOCTPAHCTBE. bubmumoteka [JOK
Koopnunatst BekTopa. [Ipocteiime 27.02.2025 | https://m.edso00.ru/48db7058
3a/1aud B KOOpAMHATAaX
VT0oi MeXay BEKTOpPaMHU.
25 Ckans HO? }1]1 OI/ISBE eHue bubmorexa LOK
P P A 06.03.2025 | https://m.edsoo.ru/725effc4
BEKTOPOB
26 Kontponpnas padota




13.03.2025

7 Brruucienue yrioB Mexmay ) bubmmoreka [[OK
IPSIMBIMU U TUIOCKOCTSIMU 20.03.2025  https://m.edsoo.ru/8efbe78e
[ToBTOpeHmE, 0600IIIEHNE 1

)8 cHCTeMaTH3allus 3HaHUH]. ) bu6mmorexa [JOK
OcHoBHBIE GUTYPBI, (PAKTHI, 03.04.2025  https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca INIaHUMETPUHN
[ToBTOpeHmE, 0000IIEHNE 1

79 cHCTeMAaTH3allus 3HaHU]. ) bu6mmorexa [JOK
OcHoBHBIE GUTYPBI, (PAKTHI, 10.04.2025  https://m.edsoo.ru/078cd 184
TEOpEMBI Kypca IJIaHUMETPUHN

30 Urorosast kKoHTpoJIbHAs paboTa 1 17.04.2005
[ToBTOpenue, 0600meHne U

31 crucTeMaTu3alus 3HaHui. 3a1aun ) bubmmoreka [{OK
IUIAHUMETPUU U METOJIBI KX 24.04.2025 | https://m.edsoo.ru/4dftda97
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

1 cHUcTeMaTH3allus 3HaHUH. ) bubmmoreka [{OK
OcHoBHBIE QUTYPBI, aKTHI, 15.05.2025  https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPeOMETPUH

1 [ToBTOpEeHmE, 0600IIIEHNE U ) bubmmoreka [JOK
cucTeMaTu3aIus 3HaHUI. 22.05.2025 @ https://m.edsoo.ru/f465d10e

34 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYuebnuk: ['eometpus. Yuebnuk nis 10-11xm. Atanacsa JI.C. u ap. M.,
IIpocseienue, 2024
2. PaGouas tetpanb. ['eomerpus. 10 knacc. 11 kiacc. bazoBwiit/mpoduinbHbIi

ypoBedb. YMK Atanacsu JI.C. u np. M., [Ipocsenienue, 2024

METOANYECKUE MATEPUAJIBI UIS1 YYUTEJA
Hunaktuueckue matepuansl.l eomerpus. 10,11 knace .b.I'.3us. M.,
IIpocseienue, 2024

KonTponbsubie pabotsl .I'eomeTpus . 10-11 kimacc. M.A.Nuenckas. M.,
[Ipocsewmenue, 2024

['eometpus 10-11 knacc. Mertoauueckoe nocodue st yuutens. M.,
[Ipocsewenue, 2024

[Toypounslie pa3paboTku no reometpuu-10. SAposenko B.A.2022
Nzyuenue reometpun B 10-11ki. Caaksn C.M, byty3os B.®. 2021

[Toypounslie pa3paboTku no reometpuu-11. SAposenko B.A.2022

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru



