MUWHHUCTEPCTBO MPOCBEIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo 00pazoBanus CTaBpONoOJIbCKOr0 Kpas

Anmunuctpanus TpyHOBCKOro MyHHIIUNIAJIBHOTO OKPYTra

MKOY COII Ne§
PACCMOTPEHO COTJIACOBAHO ‘yTB]:P il
pykoeoauTens MO yunTtenei 3aM. IMpeKTOpa o YBP {1 @Z EETLY
EML] 4| / / ; ’g
?XLL' | H . » m&ﬁﬁ éﬁ{:m,— g L
JU_EC I.t: L)-i | E’ H. M. EPE“\[HHE ‘-%f' '-:r:': | H_} "f'iLL!Li,BLJkHH
Leotal  [pukas Ne38 ﬂpnkas Ne38"  wwet o g/
[NpoTokon Nel oT «29» aerycta 2024 r. OT «29% aBrycTa, 3094 r.
ot «30» aBrycta 2024 r,
PABOYAS ITPOI'PAMMA
(ID 4241968)

yueOHoro npeamera «I'eomerpusi. Ba3oBblil ypoBeHb»

st ooyuatomuxcs 10-11 kimaccos

cesio IloasiecHoe,
2024 ron



IMNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJIsi 00Y4aIOIUXCS
10 —11 xmaccoB pa3zpabotana Ha ocHOBe DenepallbHOr0 TOCYIapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHJapTa CpexHero oomero odpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEABSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BAaHUIO, U TPAIUIMK POCCHUICKOTO 0Opa3oBaHMS.
Peanu3zanus  nmporpamMMbel  oOecrieuMBaeT — OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLUSMH,
COCTaBJISIIOIMMU OCHOBY [UIS CaMOpa3BUTHSA M HENPEPHIBHOTO 00pa3oBaHWs, LEIOCTHOCTD
OOIIEKYIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YJaOLTHXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOTo Kypca TeOMETpUH Ha YPOBHE CpEIHEro o0Iero obpa3oBaHuUs
00yCIIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEeIMETHBIX M MPEIMETHBIX pe3ylbTaToOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommuxcs, HOpMUPOBaHUS
(GyHKIIMOHAJIBbHOW MaTeMaTH4YeCKOW T'pPaMOTHOCTH, HM3y4Y€HUS APYTUX YYEOHBIX IUCIUIUIMH.
PazButue y oOydwarommuxcs NpaBHIBHBIX MPEACTABICHUNH O CYIIHOCTH M TPOUCXOXKICHUH
FeOMETPUUYECKUX a0CTPaKLIMK, COOTHOIIEHUU PEaIbHOTO U HJEAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKON HAayKOM SIBIICHUW U IIPOLIECCOB PEAIBHOIO MMPA, MECTE TEOMETPUU B CUCTEME
HAyK W pOJIK MaTeMaTUYECKOrO MOJEIUPOBAaHUS B HAyYHOM I[IO3HAHUUM U B IMPaAKTUKE
CHocoOCTBYeT (OPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YYaIMXCS, a TaKKe KayecTB
MBILUICHUSI, HEOOXOIUMBIX JJIsl a1alTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBnsercss ogHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CpEAHEro OOIIero
o0Opa3oBaHHsl, Tak Kak o0OecrnedynBaeT BO3MOXKHOCTh WM3Y4YEHMsI KaK TUCIUIUIMH €CTECTBEHHO-
Hay4HOU HAIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (GOpMUPYEeMOe MHpPU H3YUYEHUU OOYYaIOUIMMUCS MOHSATHITHBIX
OCHOB TEOMETPUM M TOCTPOCHUHU IICTIOYKHM JIOTMYECKHX YTBEPKICHUH B XOAE pPELICHUS
FeOMETPUUECKUX 3a/lad, YMEHHE BBIABUTaTh U OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PEIICHUH 3aj7]ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
bu3uKy.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0racTsx JesTeNbHOCTH 4YesoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU U MPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COIMAJbHOrO ObITHSA, (popMa OTpa)KeHHs OKPYXKAIOIIEro MHpa,
yCIIOBUE  YCIEHIHOTO TMO3HAHUS M  aKTUBHOTO  MpeoOpa3oBaHMsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHHe MIPOCTPAHCTBEHHBIMU 00pa3amMu 00beINHAET pa3Hble BUIbI y4eOHON U TPYIOBOU
NEeSTENIbHOCTH, SIBISETCS OJAHMM M3 MPO(ECCHOHATHHO BaXKHBIX KAuyecTB, MO3TOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUIHOCTH
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MpPaKTHYECKON
JEeSITeILHOCTH 110 MHOTUM HAIPaBICHUSM.

Llens ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— o0mieoOpazoBarenbHOE U OOMIEKYJIBTYpHOE pa3BUTHE OOydaromIuxcs depes obOecredeHue
BO3MOXXHOCTH TPUOOPETEHUS U HMCMOJIb30BAaHUS CHUCTEMAaTHUYECKHX T'€OMETPUYECKUX 3HAHUM U
NecTBUH, Crienu(UIHBIX T€OMETPHH, BO3MOXKHOCTH YCIEITHOTO MPOJOKEHHsI 00pa30BaHUs 110
CHEINAILHOCTSIM, HE CBS3aHHBIM C MPUKJIIAJAHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IpeaHa3HaueHa s O0ydaromuxcs
CpeIHEeH UIKOJIbI, HE HWCHBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPyJHEHUN Ha YpOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0mre MaTeMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CTeUn(PUKOi reoMeTpUr U HEOOXOAUMBIE st
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPUIO
Oosee riybOKoO, €ciM B JalbHEHIEM BO3HUKHET HEOOXOAUMOCTh B FT€OMETPUUECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATEIEHOCTH.

JlocTrxkeHue 1en OCBOSHUS MPOrpaMMbl 00€CIIeYrBAETCS PEIIEHUEM COOTBETCTBYIOIIUX
3agad. [IpuopuTteTHBIMU 3a1auaMu OCBOCHUS Kypca «[ eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIOTCSA:



e (opmupoBaHUE TPEACTABICHUS O TEOMETPUU KaK YacCTH MHPOBOM KYIbTYPHl H
OCO3HaHHE e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAHHMKAX M TelaX BpalleHUs Kak o
BaXHEHIIINX MAaTEMaTUYECKUX MOJIEISIX, TIO3BOJISIONINX OMKMCHIBATh M U3YYaTh Pa3HbIC
SBJICHUSI OKPY>KAIOIIIETO MUPA;

e (opmupoBaHuE yMEHHs PACIO3HABATh HA YEPTEKAX, MOJEISIX M B PEATHHOM MHUPE
MHOTOTPaHHUKH U TeJa BPaICHHUS;

e OBJQJICHHE METOJaMU pelIeHHus 3a7ad Ha T[OCTPOEHUS Ha H300paKeHUsIX
MPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHUE YMEHUS OMEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPaHHUKAX M
TeJIax BpAIleHUsI U UX OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AJTOPUTMAMH PEIIeHUsS OCHOBHBIX THUIIOB 3ajay; (OpMUPOBAHHE YMEHMUS
IPOBOAMTHL  HECJOXHBIE JOKa3aTelIbHbIE  pAcCyXJEHHs B  XOJA€  pelleHus
CTEPEOMETPUYECKHUX 3a/1ad U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

® pa3BUTHE UHTEIUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  0Oydarommxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHUN, KPUTUYHOCTH MBIIICHUS;

e (QopmupoBanue (QyHKIHOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS FT€OMETPHUUECKUX OHATUH, O0BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUsAX W TMPH H3YUYEHUU IPYTUX YUEOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEHl U 3aKOHOMEPHOCTEH, (OopMyIUpoBaTh HX Ha S3bIKE
FEOMETPUM U  CO3[aBaTb T[EOMETPUYECKHE MOJEIH, IPUMEHITb OCBOEHHBIN
FeOMETPUUYECKUN ammapar Juis pelieHdus PaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBATH IMOJTYYCHHBIC PE3YIIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HAyaJle ero W3y4yeHUs 3a7]ad, pelIaeMblXx Ha YpOBHE WHTYUTHUBHOTO TIO3HAHHS, U
omnpeneaEHHbBIM 00pa3oM OpraHW30BaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JajbHEHIIeMy U3yUEHHUIO IpeIMETA.

[Ipennourenne otTHaércss HATSAHO-KOHCTPYKTHUBHOMY METOAY OOydYeHHUs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-TPAKTUYECKON
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHMA Yy ydamuxci B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET pellleHus 3a7a4d Ha CO3/laHue MMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0paza MPOBOJUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBaHKE 00Pa30M — B YCIOBUAX OTBJIEUEHHUS OT HATJISIIHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE coaepkaTeiabHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B POCTpaHCTBE». DOpMUPOBaHHE JTOTUYECKUX YMEHHI pacmpeensiercs He TOJIbKO
[0 COJAEp)KaTeNbHBIM JMHHUSAM, HO W MO ToxaM oOydeHHs Ha YpPOBHE CpEIHEero oOIIero
o0OpazoBaHwUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueli MporpaMMBbI, pactpeeIEHHBIM I10 ToJaM 00y4YeHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
9TOOBl ~ OBNQJICHHE T'EOMETPUYECCKHUMH  TIOHATUSMH ¥  HABBIKAMH  OCYIIECTBISIOCH
MOCIEZI0BATENbHO M MMOCTYHAaTeNbHO, C COOJIIOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYI0 CUCTEMY Fr€OMETPUYECKUX MPEACTaBICHUI 00yJyaronmxcs,
pacuupsis u yrayounss e€, o0pa3ys npodHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX yaca.



COJEPKAHUE YYEBHOT' O KYPCA
10 KUIACC

IIpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, apajlIeIbHbIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh MHPSAMBIX M IUIOCKOCTEM B IPOCTPAaHCTBE:
napajuleJIbHbIe TNPSAMBIE B IPOCTPAHCTBE; IMAPAJLIEIBHOCTh TPEX MNPSIMBIX; NapauIeIbHOCTD
OpsIMOH M IUIOCKOCTH. YTJIBI C COHAIIPaBJIEHHBIMM CTOPOHAMH; yrojl MeEXAy NpsSMbIMH B
npoctpanctBe. [lapannenbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX 1ockocTel. [Ipocreiimme nmpocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumnes; IoCTPOEHUE CeYEeHUH.

[lepneHaAUKYISIpHOCTh  HPSIMOW M IUIOCKOCTH: HNEPIEHIUKYISIpPHBIE NpsSMbIE B
IIPOCTPAHCTBE, MpPSAMBbIE NApAUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJIAPHOCTA IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEepHEHAUKYISIPHOU
IUIOCKOCTH. YTJBI B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO; JBYTPAHHBINA YIOJI,
JUHENHBINA yron AByrpaHHoro yria. IlepneHaukyiasp U HakJIOHHBIE: PACCTOSTHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOH [0 IUIOCKOCTH, HPOEKIHs (UIypbl Ha IUIOCKOCTb.
[IepnieHAUKYIAPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYIIIPHOCTH ABYX IIIOCKOCTER. Teopema
0 TPEX MEPHEHIUKYISAPAX.

MHoOrorpaHHUKHU

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE OJJIEMEHTBI MHOTIOIDAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHMKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHasi npusma; rpaHu
U OCHOBAHMS MPHU3MBI; IPsIMast U HAKJIOHHAs NTPU3MbI; OOKOBas U MOJHAsI TOBEPXHOCTh MIPU3MBI.
[Tapamenenunen, NpsMOYroJabHBIN HapajUlesIeNUIe] U ero cBoicrsa. Ilupamuna: n-yroiapHas
nupamMu/ia, TpaHM W OCHOBaHME IUpPaMU/AbI; OOKOBas M IOJIHAs MOBEPXHOCTh MHPAMM[BL;
IpaBWIbHAasg M YyCEu€HHas MNHMpaMuia. OJEMEHTbl MNpU3Mbl U nHUpamuiasl. l[IpaBuibHbIE
MHOTOTPaHHMKU: MOHATHE NPABUIBHOTO MHOIOI'DAHHUKA; NPABUJIbHAS IPHU3Ma U IPABWIIbHAS
nUpaMu/Ia; MpaBUIbHAS TPEYrojibHas MUPaMUAa U IPaBWIbHBIA TeTpasap; KyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAX: OKTa’ap, Jolekadap U ukocadap. CedeHHMs HpU3MBI U
UPAMUJIBI.

CuMMeTpuss B NIPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH, NPAMOH, IUIOCKOCTH.
DNeMEHTB CUMMETPUH B IMpaMUJax, Napauleenuneiax, IpaBUIbHbIX MHOTOTpaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60koBoM
MIOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH MPSAMOM IPU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOM TIMOBEPXHOCTH MPsAMOM mpu3Mbl. [lnomans OGOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, Teopema O IUIomanu yceuyéHHoil nupamuzsl. [loHstne 006 oOBEMe.
O0BEM nupamMusl, IPU3MBIL.

[TonoOueie Tena B mpoctpaHcTBe. COOTHOWICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus

Hunuuaapuyeckass TMOBEPXHOCTh, OOpa3ylollMe UMWIMHIAPUYECKOH MOBEPXHOCTH, OCh
WINHAPUYECKON MoBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, O0pasyromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass MoBepXHOCTb, 0Opa3yrollMe KOHUYECKOM IOBEPXHOCTH, OCh M BeEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BepuUIMHA, 0Opa3ymoolas U OCh; IJIOLIA]b



OOKOBOW M TOJHOW MOBEPXHOCTHU. YCEUEHHBIM KOHYyC: 00pas3ylollMe U BBICOTA; OCHOBaHMS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: uneHtp, paamyc, AUaMeTp; IUJIOMIAAb TMOBEPXHOCTH cdeprl. B3aumuoe
pacronoxxenue chepsl U IIIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsl.

N3o0pakenue Ten BpallleHHUsI Ha MIIOCKOCTH. Pa3BEépTka umHApa U KOHyca.

KomOuHanmu Tten BpalleHuss MU MHOTOTPaHHUKOB. MHOIOIpaHHUK, ONHCAHHBIM OKOJIO
cdepsrl; chepa, BOUCaHHAS B MHOTOTPAHHUK, HJTU TEJIO BPAIICHUSI.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWCcTBa 00BEMOB Teln. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapajienenunena u ciaeactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0bEM
mapa v miomasb chepsl.

[TonoOuele Tena B mpocrpaHcTBe. COOTHOWICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajjieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXO/AIIEe Yepe3 BEPIIMHY), CEUCHUS L1apa.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10ckocTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napauienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM ITPaBUII IEHCTBUHI C BEKTOPAMH.
[IpssmoyrosnbHas cuctema koopAauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. IIpocteitmume
3aJa4d B KOOpIMHATaxXx. Yroa Mexnay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpU
PEILICHNN T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPEe3yNbTaThl OCBOSHUS MPOTpaMMBI ydeOHOro mnpeamera «MareMaThuKa»
XapaKTEepU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAAHCKOW TMO3MLIMU OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHAa POCCHIMCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIECHUH, NpPOLEAYyp TIpakIaHCKOro oOIlecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IIarprornyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPakIaHCKOW MJIICHTUYHOCTH, YBOKEHUS K TPOLLIOMY
U HACTOSALIEMY POCCUUCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHUKEHUSIM
POCCHUIMCKHX MAaTE€MaTUKOB M POCCUMCKON MaTeMAaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ATHUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMEM [JyXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUI HAYKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYMBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIUTAHHE:

JCTETUYECKUM  OTHOIIEHWEM K  MHpPY, BKJIIOYass OCTETUKY  MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUIeHUH, pPacCyXIECHUH; BOCIPHUHUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM Pa3juyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHue, cOaJaHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pPEryispHas Quandeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUSX CIIOPTHUBHO-03I0POBUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHWEM LIEHHOCTHU TPYIOJIOOUS; MHTEPECOM K Pa3IM4HbIM
chepam mpohecCHOHATBEHON JesITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMaTUYECKOMY OOpa30BaHUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
pelLIeHUN MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HaIpaBIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYIbTYPhl, MOHUMAHUEM BIIUSHUS COIMAIBHO-
SKOHOMHYECKHMX ITPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelpl, OCO3HAHHEM
I00ANFHOTO — XapakTepa JOKOJIOTHMYECKHX  MpoOJeM; OpUEHTAlMedl Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKPY’Kalolleil cpebl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCJIEICTBUN JJIs1 OKPYXKAIOLIEH Cpebl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOILIECTBEHHOW NMPAKTHKHU, TOHUMAaHUEM MaTEeMaTHYeCKON HayKH Kak cepsl
YEJIOBEUECKOUW NESITeIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIN3ALINY;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKM W MAaT€MaTHUYECKOW KYyJbTYpOM KaK CpPEACTBOM MO3HAHUSA



MHpa; TOTOBHOCTBIO OCYIIECTBISTh MPOECKTHYIO M HCCIEAOBATENIbCKYIO JIEATENbHOCTh
UHAUBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUS TPOrpaMMbl yueOHoro npeamera «MaTemaTuka
XapakTepU3yIOTCS  OBJAJECHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCmEUaMU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATIbHbIMU — Pe2VIAmUEHbIMU
OelcmeusIMu.

1) Vhusepcanvnvie noznasamenwvmsie oeticmsus, obecneuusarom hopmuposanue 6A306blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe2o Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBIATH M XapaKTepU30BaTh CYUICCTBEHHbIE MPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHWUH MEXIYy MOHATUAMHU; (HOPMYIHUPOBATH OMpEACNICHUs TOHSATHUI;
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 000O0IIEHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (OPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YaCTHbIE U OOIIUE; YCIOBHBIE;

® BBIBISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3HU M MPOTUBOPEUUs B (haKTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; MpEANiaraTb KPUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e J[eNaTh BHIBOJIBI C HCIIONH30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBa MAaTEMaTHUYECKUX YTBEPKICHU (TpsMble
U OT TPOTUBHOIO), BBICTpaMBAaTh AapryMEHTAlUIO, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS U BBIBO/IBI,

e BBIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIOupaTh Hanboiee NOAXOIAIIMNNA ¢ yYETOM CaMOCTOSITENIbHO BbIJIEJICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiiCTBHUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUHA  HHCTPYMEHT  IO3HAHWS;
(dbopMynHupoBaTh BONPOCHI, (PUKCUPYIOIIME TPOTHBOPEUYUE, MPOOIIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHOe, (OpMHUPOBATH THUIIOTE3Yy, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0OBaHUE IIO0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHUS, IIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBICHUSIMU, POLIECCAMU;

® CaMOCTOATENILHO  (hopMynaHpoBaTh O0OOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOJCHNS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYECHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

® [POTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEATIOTOKCHIS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:

® BBIABIATH ACPUIUTHI HH(POPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIMPOC U
JUTSI pEIICHUS 3a]1a9H;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB pAa3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMaTHU3UPOBAaTh U HUHTEPIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MPEJICTaBICHHUS,



2)

CTPYKTYpUpOBaTh HH(GOpPMAIMIO, TMPEICTaBIATh €€ B pa3iInyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM 10 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamugnwle oeticmeus, obecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YUAIOUWUXCAL.
OO01menmne:

BOCTIIPUHUMATEH U (POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU U IEISIMU
oOIIeHMs; SCHO, TOYHO, T'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pEIIeHUs 3a7jaul, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B X07I¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMBbI, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK pElICHHUS;
COMOCTABJISITH CBOU CYXKIEHUS C CYXICHHSIMH JPYrUX YYaCTHUKOB JHAJIOTa,
0OHapyXMBaTh Pa3JINUME U CXOJCTBO MO3UIINIA; B KOPPEKTHON GopMe GopMyIHpoBaTh
pa3HOIJIacHsl, CBOM BO3PAKCHHUS;

MPEJICTABIISTh PE3yNbTaThl PEHICHUs 3a/1a4l, SKCIIEpUMEHTa, UCCIeI0BaHuUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ay IMPEe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW W WHAWBUIYAIBHON pabOTHI
OpU pelIeHUWH Y4YeOHbIX 3a4ay; IPUHUMATh I€JIb COBMECTHOH JesTEIbHOCTH,
IUIAHUPOBATh OPTaHM3allMI0 COBMECTHOM pabOTHI, pacHmpeneiiaT BHIBI padoT,
JIOTOBAapUBAThCS, OOCYXKJIaTh TNPOLECC M pe3ynbTaT padboThl; 0000aTh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00cykaeHus, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBIMOJHATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOU
JCUCTBHS C IPYTUMH YICHaMH KOMaH/Ibl; OIICHUBATh KA4eCTBO CBOETO BKJIaa B OOt
IPOAYKT 110 KPUTEPUSM, C(HOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) YVuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom hopmuposanue cmvicio8olx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuszanms:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 33]]a4H, BBIOMPATh CIOCO0 PElIeHus C yuEToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(pOpMAaLIUU.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMM IIO3HABATENBHOM pe(IeKCHH Kak OCO3HAHUS COBEpIIaeMbIX
JEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pE3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoLecca W pe3yibTaTa PEIIEHUS MaTeMaTH4eCKOU
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUN 3ala4yd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAMICHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATb COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSAM, OOBACHATH NPUYUHBI
JOCTMDKEHUSI WM HEIOCTUKEHUS pe3yIbTaTOB JAEATEIHOCTH, HAXOOUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh NOHATUSAMH: TOUYKA, MPAMasi, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUH U CICACTBHS U3 HUX IPU PEIICHUH T€OMETPUYECKHX
3ajad.

OnepupoBaTh MOHATHSIMHU: MAPAJUICTBHOCTh M IMEPHEHIUKYISPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccudunupoaTh B3auMHOE PacIoNOKEHHE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaThb TOHSTUSIMU: JBYIPAaHHBIM Yrojl, TpaHU JBYTPaHHOTO Yyria, pedpo
JIBYTPAaHHOTO YIJIa; JIMHEHHBIN YTOJI ABYTPAHHOT'O YIJia; IpaayCcHas Mepa JBYTPAHHOTO yIJIa.

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBI M HEBBINYKJIbII MHOTOTPAHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHK.

Pacno3naBaTh OCHOBHBIE BHbl MHOTOTPAaHHHUKOB (MHMpaMua; MpU3Ma, MPSMOYTOJIbHBIN
napaujenenurnen, Kyo).

KnaccuduupoBaT MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUA JJs  KiaccU(UKALUU
(BBITYKJIBIE W HEBBIMYKIIbIE MHOTOTPAaHHUKH; TIPAaBUIbHBIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE TIPU3MBI, NTapaijieNIenuneabl).

OmnepupoBaTh MOHATUAMH: CEKYILasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

CTpouTh ceueHUs] MHOTOIPAaHHUKOB METOAOM CJIEJOB, BBIOIHATH (BBIHOCHBIC) IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
aIropuT™MaM, MPUMEHSS HU3BECTHHIE AHATUTHYECKHE METOJbl MpPU PELIEHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/a4 Ha BBIYMCICHHUE PACCTOSHUN MEXAy IBYMs TOYKAMH, OT TOYKH [0
IPsIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXI1Y CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemate 3amauM Ha HaxOoXJIEHHE TE€OMETPUYECKMX BEJIMYMH 10 oOpasuam Win
IropuT™MaM, MPUMEHSS HU3BECTHHIE AHATUTHYECKHE METOJbl MpPU PELIEHUH CTaHIApTHBIX
MaTeMaTHYECKUX 3aJau Ha BBIYUCICHHE YIJIOB MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMHU, MEXITY
PSIMOMN U TJIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnare 00bEMBI U TIIOMIAN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MHUPaMHLIA) C
npyUMeHeHHeM (OpMyJ; BBIUKCIATH COOTHOIICHHS MEXIY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh NOHATUSIMU: CHUMMETpPUST B IPOCTPAHCTBE; ILEHTP, OChb U IIOCKOCTH
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (pUrypax, npeicTaBieHHYIO Ha YepTEeKax U PUCYHKAX.

[IpumensiTb reomerpuueckue (akTbl s pElIeHUs CTepEeOMETPUYECKUX 3ajad,
IPENONaraloliiX HECKOIbKO IIaroB pPEeIHIeHHUs, €CIU YCJIOBUs NMPHUMEHEHUsS 3aJaHbl B SBHOU
dopwme.

[IpumensTh TpoCTElIIME MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a]1ay.

[IpuBoauTh TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TONydeHHBIE 3HAHWS HA TPAKTHKE: aHAIM3UPOBATH PEAIbHBIC CUTYyallUd H
OPUMEHSTh M3yYEHHbIE TIOHATUS B  TMpollecce IOMCKAa  pEIIeHHs MaTeMaTH4YecKu
chopMyITHpPOBaHHONW MPOOIEMbI, MOACIUPOBATh pPEATbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJb30BAaHUEM I€OMETPUUECKHUX MOHSITHH M TEOpeM,
anmapara anreOpbl; perarb NPaKTUYECKUE 33a1a4u, CBSI3aHHbBIE C HAX0XKICHHEM IT'€OMETPHUECKUX
BEJIMYMH.

11 KUIIACC



OnepupoBatb MOHSITHSIMHU: [THHIPUYECKast MMOBEPXHOCTb, oOpa3yrotue
UIMHIPUYECKON TOBEPXHOCTH; IIMIIMHP; KOHWYECKasi TOBEPXHOCTh, 00pa3yrolue KOHNIEeCKON
MOBEPXHOCTH, KOHYC; CepuuecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHHUS.

KnaccudumupoBats B3auMHOE pacioyiokeHHe chephl U MITOCKOCTH.

OnepupoBaTh MOHATHUSMU: IAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IapOBOH CJIOM, OCHOBaHME IAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOIIANM TOBEPXHOCTEH TeNl BpAIICHUS, TEOMETPUUYECKUX TET C
npuMeHeHueM (Gpopmyi.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHUK, BIUCAHHBIA B chepy U OMHCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

BbIYHCIATE COOTHOIICHUS MEXIY IUIOMIAASMH TMOBEPXHOCTEH W 00BEMaMH MOAOOHBIX
Te.

N3o00paxkaTe u3ydaeMbie (GUTYpBI OT PYKH M C NPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TEJ BPALLICHUSI.

W3Brnekath, HHTEPIPETUPOBATh W MPEOOPa30OBLIBATh MH(OPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKUX GUrypax, mpeCcTaBICHHYIO Ha YepTekaxX U pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbInonHATE 1eHCTBUA CIOXKEHHS] BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOKEHHUS BEKTOPa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JI1aJal0T.

[TpuMeHsTh paBUIIO Napaslieienunea.

OnepupoBarh MOHATUSMHU: JIEKAPTOBBI KOOPAWHATHEI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, yrojl MEX]y BEKTOpaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB U IPOU3BEIEHUE BEKTOPA Ha YUCIIO, YTOJI MEXY BEKTOpaMH,
CKaJIsIpHOE TPOM3BEICHUE, PACKIIAILIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomerpudeckue (akThl NI pEIICHUS CTEPEOMETPUYECKUX — 3ajad,
MPEOJIaraloliuX HECKOJIbKO IIaroB PELICHHS, €CIIM YCJIOBUS NPUMEHEHUS 3a/laHbl B SBHOMN
dopme.

Pemarp mpocreiiiiye reoMmeTpuyeckue 3a1a4i Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
METO/1a.

Pemarp 3agaum Ha J0Ka3aTelIbCTBO MaTeMAaTHMYECKUX OTHOIICHUH U HaXOXACHUE
TEOMETPHUYECKUX BEIUYHH MO0 00pas3laM WM aIrOpuTMaM, MPUMEHSSI U3BECTHBIE METOJbI TIPH
pElIeHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumenHsaTh TpocTeiie mporpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a]1a4.

[IpuBomUTH, TpHUMEpPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONydeHHBIE 3HAHWS HA TPAKTHKE: aHAIM3UPOBATH PEAIbHBIC CUTYyallUd H
OPUMEHSTh M3yYEHHbIE TIOHATHS B  TIpollecce IOMCKAa  pEIIeHHs MaTeMaTH4YecKu
c(hOpMyIUPOBAHHONH MPOOIEMBI, MOJCIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE TC€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJb30BAaHHEM I€OMETPUUECKHUX MOHSITHH M TEOpeM,
anmapara aireOpsl; peniaTh NpakTHIeCKUe 3a7auu, CBI3aHHbBIC C HAXOKICHHEM I€OMETPHYECKHIX
BEJIMUHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
but6mmoreka [IOK
1 B 1
BEAICHHC B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 1 1 bu6nuoreka [JOK
[TapamienbHOCT IPSAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHAMKYISIPHOCTD MIPSAMBIX U 12 bubmmoreka [JOK
MIJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
4 Va1 MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1¢209¢37
but6mmoreka [IOK
> MuororpanHHKit i ! https://m.edsoo.ru/1¢209e37
N but6mmoreka [IOK
6 OOBEMBI MHOTOTPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa OK
P ' s 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena Bpatenns 12 https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
2 1
OOnEMbI Ten > https://m.edsoo.ru/1¢209¢37
Bbubnuoreka [JOK
B 1 1
3 €KTOPBI U KOOPAWHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHnue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
KouunyecTBOo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl

OCHOBHBIE MIOHATHUS CTEPEOMETPUU:

TOUKa, MpsMasi, INIOCKOCTh, IPOCTPaH-

1 ctBo. [IpaBuiia n3o0paxeHus Ha pu- 1 02.09.24 Bbu6muotexa [JOK
CYHKaX: U300paKeHUsI TNTOCKOCTEH, o https://m.edsoo.ru/aecc77cd
napajieNIbHBIX MPSAMBIX (OTPE3KOB),

CepeIMHbI OTPE3Ka
[TonsTus: nepecexaronuecs Bu6miorexa LIOK

2 1 .09.

IJIOCKOCTH, TTEpECEKAIOLINECS NTpsAMas U 06.09.24 hittps-/m.eds0o.ru/2d8a9¢99
IJIOCKOCTh
[TonsTus: nepecexaronuecs Bu6miorexa LIOK

3 1 .09.

IJIOCKOCTH, TEpECEKAIOLIUECS NpsAMas U 09.09.24 hittps-//m.edsoo.ru/db685e73
IJIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 13.09.24 bubnuoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX T https://m.edsoo.ru/a63959ed
JepTexax
HavanwsHbie cBeieHUS 0 KyOe 1 Bu6mmorexa IJOK

5 g 1
MUPAMUJE, X Pa3BEPTKU U MOJEIIH. 16.09.24 https-//m.cdsoo.ru/b30dff38
CeueHnust MHOTOIPaHHUKOB
HauanbHble cBefieHus 0 KyOe u Bu6mmorexa IJOK

6 g 1
NUpamMHie, X Pa3BEPTKU U MOJAEIIH. 20.09.24 hittps:/m.edsoo.ru/3d8 ffd32
CeueHuss MHOTOTpaHHUKOB
[TonsiTre 06 akCHOMaTHYECKOM Bu6muorexa IJOK

7 : 1 .09.

IIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI 23.09.24 https-//m.edsoo.ru/OccScdfe
CTEPEOMETPUH U CIIEJCTBUS U3 HUX




[Tousatre 00 akCMOMATHUYECKOM

bubmunoreka LIOK

8 IIOCTPOEHHUH CTEPEOMETPUN: AKCHOMBI 27.09.24 hittps-//m.eds0o.ru/239c8cb4
CTEepEOMETPHUH U CIEACTBHS U3 HUX

o [Tonsitue 06 aKCI/IOMaTI/I‘IeCIfOM 10,0924 Bu6mmorexa IJOK
MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI .09. hittps-/m.eds00.ru/65c6b106
CTEepEOMETPHUH U CIEACTBHS U3 HUX

0 [Tonsitue 06 aKCI/IOMaTI/I‘IeCIfOM 04 1024 Bu6muorexa IJOK
MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI .10. hittps:/m.eds00.rw/258fc245
CTEpEOMETPHUH U CIEACTBHS U3 HUX
BsaumHoe pacrnonoxeHue npsiMbix B

11 IIPOCTPAHCTBE: NEPECEKAIOLINECS, 07.10.24 bubnuoreka [JOK
MapajuIeIbHbIE U CKPEITUBAIOIINECS o https://m.edsoo.ru/1a2520f6
psiMbIe
[MTapannensHOCTh MPSMBIX M TIOCKOC-

12 TEH B IPOCTPAHCTBE: NapajlieibHbIE 11.10.24 bubmmoreka [JOK
IIPSIMBIE B IIPOCTPAHCTBE; o https://m.edsoo.ru/93ad36b3
MapajuIeIbHOCTh TPEX MPSIMBIX

" Ha;paJIJIeJIBHOCTL npfli\_alblx U TIJIOCKOC- 4104 Bu6mmorexa I[OK
e s r{'p OCTpaticTBe. LiapalieIbHOCTh o https://m.edsoo.ru/ee1d19b9
IPSIMOI U TIOCKOCTH

but6mmoreka [IOK

14
VYTriab1 ¢ cOHanpaBiIE€HHBIMA CTOPOHAMM 18.10.24 https-//m.cdsoo.rw/9f4071b9

but6mmoreka [IOK

15
Yroia Mexay IpsIMBIMU B IIPOCTPAHCTBE 21.10.24 https-//m.cdsoo.ru/fe733862

bubmunoreka LIOK

16
Yron Mexay npsiMbIMU B IPOCTPAaHCTBE 25.10.24 hittps-/m.eds00.ru/29352920

17 TapaniensHOCTh TIOCKOCTEH: 08.11.24 bubanoreka IIOK
MapajuieNbHbIE TIJIOCKOCTH T https://m.edsoo.ru/2e18255

bubmunoreka LIOK

18 i 7
CaoiicTBa mapajuieNIbHbIX IOCKOCTEMN 11.11.24 https-/m.cdsoo.ru/e504d656

19 [Mpocreiiiie TPOCTPaHCTBEHHBIC 15.11.24 bubmorexa LIOK




(burypsl Ha TUIOCKOCTH: T€TpadAp, KyO,
[apaJuIeIIEIUIIE]

https://m.edsoo.ru/4a28dc02

. but6mmoreka [IOK
20 TocTpoeHHe cedenHii 81124 iost//m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hocrpoenne ceuerit 22.11.24 https://m.edsoo.ru/ec26fe5d
KonTpoabHasi padora no reme
2 "IIpsiMble ¥ NJIOCKOCTH B 25.11.04 bu6nuoreka [JOK
npocrpancrse. [lapaaieabHocTs T https://m.edsoo.ru/9a0a9%e56
NPSIMBIX H IIOCKOCTEH"
’3 HepHeHl[I/II.CYJBIpHOCTB IpsIMOM U 2011 24 Bu6miorexa I[OK
IIJIOCKOCTH: TIEPIIEHINKYJIIPHBIE A1. htps-/m.edsoo.ru/b19f6a5d
IIpsIMbIE€ B IPOCTPAHCTBE
[Ipsmbie napauienbHbIE U bubnmoreka [JOK
24 02.12.24
MEPIEHAUKYIISPHBIEC K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsmbie napauienbHbIE U 06.12.24 bubnuoteka [JOK
MEPIEHAUKYIISPHBIE K INIOCKOCTH o https://m.edsoo.ru/ba545966
26 ITpu3Hak nepneHuKyIsIpHOCTH 09.12.24 bu6nuoreka [JOK
MPSAMON U TJIOCKOCTH o https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneH MKy pHOCTH 13.12.24 bu6nuoreka [JOK
MPSAMON U TIIOCKOCTH o https://m.edsoo.ru/79165d15
8 Teopema o0 IpsIMOI IEPIIEH IUKYIIIPHOMN 16.12.24 Bbu6muotexa [JOK
IIJIOCKOCTH o https://m.eds00.ru/635c¢5087
29 Teopema o mpsIMON MEPICHANKYISIPHON 20.12.24 bubmmoreka [JOK
IIOCKOCTH o https://m.edsoo.ru/bd37458
30 Teopema o mpsiMON EPIECHANKYISIPHON 23.12.24 bubmmoreka [JOK
IIOCKOCTH o https://m.edsoo.ru/7d18834b
[lepnenauKynsp ¥ HaKJIOHHBIE: Bu6mmorexa IJOK
31 PacCTOsTHUE OT TOYKH JI0 TUIOCKOCTH, 27.12.24

paccTosiHUE OT MPSMOU J0 TIOCKOCTH

https://m.edsoo.ru/33¢477d3




[leprieHIUKYNSp U HAKIOHHBIE:

1 10.01.25 bubmmoreka [JOK
PaccTOAHUE OT TOUKH /10 IIOCKOCTH, .01. https:/m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM 710 IIIOCKOCTH

33 [leprnieHIUKYNsSIp U HAKIOHHBIE: 13015 Bu6mmorexa IJOK
PaccTOAHUE OT TOUKH /10 IIOCKOCTH, .01. hittps-/m.edsoo.ru/aSh7b8e3
paccTosiHue OT MPSIMOM JI0 TIOCKOCTH

34 [leprnieHIUKYNSIp M HAKIOHHBIE: 170125 Bu6muorexa IJOK
PaccTOAHUE OT TOUKH /10 IIOCKOCTH, .01. https-//m.edsoo.ru/dbee22be
paccTosiHue OT MPSIMOM 710 TIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXIY 20.01.25 Bu6muotexa [JOK
MPAMOU U TIIOCKOCTHIO T https://m.edso0o.ru/6b61b2b4

36 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJI 24.01.25 bubmmoreka [JOK
JBYTPAHHOI'O yIila o https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI 27.01.25 bubnmoreka [JOK
JABYIPaHHOIO yrja o https://m.edsoo.ru/c7c¢777ed

18 IlepneHUKyYISAPHOCTD IIIOCKOCTEM: 110195 Bu6miorexa I[OK
TpH3HaK n?p TEHIMKYIAPHOCTH ABYX T https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN

% [TeprieHAMKYASAPHOCTD MIOCKOCTEM: 03,0225 Bu6miorexa LIOK
TPHSHAK MEPHCHANKYIIPHOCTH ABYX o https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN

40 [TeprieHAMKYASAPHOCTD MIOCKOCTEM: 07,0225 Bu6miorexa LIOK
TPHSHAK MEPHCHANKYIIIPHOCTH ABYX o https://m.edsoo.ru/ba75dc57
MJI0CKOCTEN

N bubmuoreka [IOK
41 TeopeMma o TpEX mepreHAuKYIsIpax 10.02.25 hitps://m.cdsoo.rw/ed9T2ede
N bubmuoreka [IOK

42 Teopema o TpEX MepIICHUKYJISPax 14.02.25 hitps://m.cdsoo.ru/52188a7d

but6mmoreka [IOK

43 g
Teopema o TpEX mepHeHIUKYIApax 17.02.25 https-/m.cdsoo.rw/9f246736

44 KoutposabHast pa6oTa 1o reMmam 21.02.25 bu6morexa IIOK




"IlepneHAUKYJISAPHOCTH MPAMBIX U
miockocteir" u " Yriabl MexIy
NPSIMbIMHU M IJIOCKOCTSAMH "'

https://m.edsoo.ru/5b971ef3

Ilousrue MHOI'OrpaHHHKa, OCHOBHBIC

3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIE bu6nuorexa [IOK
45 24.02.25
H HEBBIMYKJIBIE MHOTOTPAHHHKH; https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOTPAHHUKA
[Ipusma: n-yronbHast mpu3Ma; rpaHu U
OCHOBAHHUSI TIPU3MBI; IpsIMasi U bubmunoreka LIOK
46 28.02.25
HAKJIOHHAS IPU3MBbI; OOKOBAs ¥ MMOJTHAS https://m.edsoo.ru/b4ad63ad
MTOBEPXHOCTh MPU3MBI
[Tapamtenenunen, NpsAMOYTOJIbHBII Bubmuotexa [JOK
47 N 03.03.25
MapajuIeNIeNUNe]] 1 €r0 CBOMCTBA https://m.edsoo.ru/8a7be683
[Inpamuja: n-yroiapHas nupamuia, rpa-
HU ¥ OCHOBAHHE MMUPaMUIbI; OOKOBast U but6mmoreka [IOK
48 07.03.25
MOJIHASI IOBEPXHOCTh TUPAMUJIBL; https://m.edsoo.ru/fblcd0as
MpaBUJIbHASA U YCEUEHHAS] MUPAMKIA
[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE
4 MIPaBUILHOIO MHOIOTPAaHHUKA; ITpa- 10.03.25 Bu6miorexa LIOK
BWJIbHAS MPU3Ma U MpaBUIIbHAS TTUpPaA- .03.
p P P https://m.eds00.ru/074c8865
MU/J1a; TPaBUJIbHAS TPEYroJIbHAS Upa-
MUJIa U IPaBWIBHBIN TeTpadip; KyO
5 [Ipeacrasnenue o MpaBUIbHBIX 40325 Bu6miorexa LIOK
MHOT'OTPaHHHUKAX: OKTa?d, 0JIeKa)d .03.
p AP, 102 AP https://m.edsoo.ru/a0fddSbf
Y UKOCA’3IP.
CummeTpHs B IPOCTPAHCTBE: CHUMMET-
pHsi OTHOCUTENIBHO TOYKH, MPSIMOU, Bu6morexa [IOK
51 IJTIOCKOCTH. DJIEMEHThl CAMMETPUH B 17.03.25 a
https://m.edsoo.ru/b9e777d9
UpaMuax, napauienenurnenax,
MIPaBUJIbHBIX MHOTOTPAHHUKAX
- bubmmoreka [JOK
59 Beruncnenue 31eMeHTOB MHOTOTpaH 21.03.25 I

HUKOB: p&Opa, AMaroHaiu, yribl

https://m.edsoo.ru/6¢cdbecef




[Tnomaae 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH IPSIMOM IIPU3MBI,

bubmunoreka LIOK

53
TJI0IA b OCHOBAHUH, TeopeMa 0 O0KO- 31.03.25 https://m.edsoo.ru/37d84157
BOU ITOBEPXHOCTHU MPSIMOM IIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUILHON MTUPAMUBI, 04.04.25 bubmmoreka [JOK
TeopeMa o IIomaan OOKOBOU o https://m.edso0.ru/5603e30b
MMOBEPXHOCTH YCCUEHHOU MTUPAMU/IBI
55 KonTpoabHasi padora no reme 07.04.25 bubmmoreka [JOK
"MHororpanHuku'' o https://m.edsoo.ru/a95f5c04
N bubmuoreka [{OK
36 Tonsrie 06 0onEMe 11.04.25 https://m.edsoo.ru/7ad0020b
. but6mmoreka [IOK
37 OOHEM mupamus! 14.04.25 https://m.eds00.ru/235171b3
. but6mmoreka [IOK
>8 OOHEM mupamus! 18.04.25 https://m.edsoo.ru/f47dfefd
. but6mmoreka [IOK
59 OOHEM mupamu! 21.04.25 https://m.eds00.ru/79¢10312
. but6mmoreka [IOK
60 OOHEM mupamm et 25.04.25 https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 O61Em mpusMbI 28.04.25 https://m.eds00.ru/79853608
N bubmuoreka [IOK
62 O61Em mpusMbI 02.05.25 https://m.edsoo.ru/1¢053890
N bubmuoreka [IOK
63 O6HEm mpusMb1 05.05.25 https://m.edsoo.ru/482d3f51
64 KoutpoJabHas pa6ora no reme 12.05.25 bubnuoteka [JOK
"O0BEMBI MHOTOTPAHHUKOB'"' o https://m.edso0.ru/28a6573¢
65 [ToBTOpeHme, 06001IeHNE 16.05.25 bubmuoreka [JOK

cucrtemaTtusanus 3Hanuil. [loctpoenne

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




CEYEHU B MHOTOTPAHHUKE

[ToBTOpeHue, 0600IIEHNE
cucTeMaTu3anusd 3HaHu. Beraucienne

66 PACCTOSHUIA: MEXKITy BYMs TOUKAMH, | 19.05.95 bubanoreka IIOK
OT TOYKH J0 MPSIMOM, OT TOYKH JI0 T https://m.edsoo.ru/f7792ba9
MIJIOCKOCTH, MEXTY CKPEITHUBAIOIIIUMHUCS
MPSIMBIMU

67 HTorosasi KONTpoJILHAsI paGoTa 1 23.05.25 nggi?:;;grou}; 146bc0
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3Hanuii. Beraucienue

63 YIJI0B: MEXY CKPEILUBAOILIUMHUCS 1 26.05.25 bu6morexa IIOK
MPAMBIMH, MEXIY MPSIMOU U T https://m.eds00.1ru/56765e8b
MJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEXY TTOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchbl
| Cdepa u map: ueHTp, pajaunyc, | Bu6mmorexa I[OK
HaMeTP; IIOIIAAb IOBEPXHOCTH
A p: man P https://m.edsoo.ru/0341bc2b
cepsl

) B3aumHuoe pacrionoxxenue chepsl u | Bu6nuorexa LIOK
IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K

’ https://m.edsoo.ru/bed12a43
cdepe; momanb cepsl

3 N3o0paxenue cdepsl, miapa Ha 1 bu6nuorexa [IOK
miockoct. CedeHus mapa https://m.edsoo.ru/bc15f72
unuuapudeckasi HOBEPXHOCTb,

4 00pa3yromue MHUIHHIPUIECKON 1 bu6munoreka LIOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.1ru/6054b8cl
MTOBEPXHOCTH
[umuHap: ocHOBaHUS U OOKOBast

5 IIOBEPXHOCTh, 00pa3yIomas U 0Ch; 1 bubnuoreka [IOK
[UIoIIaabs OOKOBOM M IOJHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3obparkenne nmimMHIpa HA

; gJ'IOCKOCTI/I. Pa3BepT1(<a UATUHAPA. | Bu6nuorexa LIOK

eUeHHUs NMIMHApPA (INIOCKOCTBIO

H N P ’ https://m.edsoo.ru/016e25¢b
napauieIbHON WK
NEPIICHIUKYISIPHONU OCH IIUINH/IPA)
; Konnueckas l'IO]ierHOCTB, o0pa3yto- | Bu6mmorexa IJOK

e KOHMYECKOH ITOBEPXHOCTH, OCh U
o . P ’ https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUYECKON TOBEPXHOCTH

3 KoHnyc: ocHOBaHME U BEpIIIMHA, o?pa- 1 BuGmiorexa LIOK
3YIOII[asi M OCh; TUIOIAIb OOKOBOH U




MOJTHOM MOBEPXHOCTHU

https://m.edsoo.ru/897dd3b2

VYceu€HHbIN KOHYC: 00pa3yromme u

bubmunoreka LIOK

9 .

BEICOTA; OCHOBAHM i 00K0Ba: https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH.

0 Pa3BépTka konyca. Ce‘-IGHI/IHUKOHyca Bu6mmorexa I[OK
(TLIOCKOCTL10, MapaLIeNLHOM’ https://m.edsoo.ru/0Obdelbe8
OCHOBaHHUIO, U TJIOCKOCTHIO,

MIPOXOJISIIICH Yepe3 BEPIITUHY)

11 KomMOuHammst Ten BparieHus u bubmmoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5

0 MHOFO.FpaHHI/IK, OTHCAaHHBIN OKOJIO Bu6mmorexa [OK
cbeper; chepa, Brucannas B https://m.edsoo.ru/0b136158
MHOTOTPaHHHK WJIM B TEJIO BPALICHUS

13 ITonstre 00 00bEMe. OCHOBHEIE bubmunoreka LIOK
CBOMCTBa 00BEMOB Tell https://m.eds00.ru/26a03fb7

14 O6Le bubmunoreka LIOK

HEM HHITHHIPA, KoHyca https://m.edsoo.ru/5513d87b

15 O6me but6mmoreka [IOK

bEM Imapa u momas chepet https://m.edsoo.ru/d189bde2
[Tomo6HbBIE TeNa B IPOCTPAHCTBE.

16 COOTHOIIICHHS MEXY TUIOIAIIMHU bubmunoreka LIOK
MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX https://m.edsoo.ru/810cfleb
Ten

17 KonTpoasHas padora no remam bubmmoreka [JOK
"Tena ppamenust'" u "O0bembl TeT" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha miIockocT U B bubmmoreka [JOK
NPOCTPAHCTBE https://m.edsoo.ru/5caefclb

bubmunoreka LIOK

19 Cr0KeHre U BEIUUTaHHE BEKTOPOB

https://m.edso00.ru/2314f089




bubmunoreka LIOK

20
YMHOKEHHE BEKTOP Ha THCIIO https://m.edsoo.ru/dee379¢b

) Paznosxenue BekTopa 1o TpéM Bu6mmorexa IJOK
HCKOMILTAHAPHBIM BEKTOPAM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapasuienenumena

’ Pemenne 3amau, CBHSaHHIfX c } Bu6miorexa LIOK
TPHMCHCHHIEM HPABHIL ACHCTBIH € https://m.eds00.ru/5a827900
BEKTOpPaMHU

23 KoopanHaTHO-BEKTOPHBIN METOJ TTPH bubmmoreka [JOK
pELIEHNHU TEOMETPUIECKUX 3a1ad https://m.edsoo.ru/d3alfe30
[IpsimoyronbpHasi cucteMa KOOpAUHAT

24 B npocTtpancTBe. KoopanHaTel bubmmoreka [JOK
BekTopa. [Ipocreimue 3agaun B https://m.eds00.ru/48db7058
KOOpAMHATAX

25 VYron mexny Bekropamu. CKansipHoe bu6nuoreka [JOK
MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brruncienue yriioB MExy NpsIMbIMU bu6morexa LIOK
U TUIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e

. 'I'(BOHTpom)Haﬂ padora mo teme Bu6miorexa I[OK

crrope! 1 K,(,) OpAHHATLL B https://m.edsoo.ru/77¢22fc5

NPOCTPAHCTBE

28 [ToBTOpEHME, o?ogmeﬂne U cUCTeMa- Bu6nuorexa LIOK
Tu3anus 3HaHuii. OCHOBHBIE (PUTYPHI, hitps.//m.edsoo.ru/1780basd
(bakThl, TeOpEMBI Kypca IIIaHUMETPUN

" [ToBTOpEHME, o?ogmeﬂne U CUCTEMA- Bu6nuorexa LIOK
TU3AIL 3HAHHHA. OCHOBHKIE QUIYPSL, https://m.edsoo.ru/078cd184
(bakThl, TeOpEMBI Kypca IIIaHUMETPUN

% [ToBTOpeHwme, o§ogmeHHe U CHCTEeMa- BuGmuorexa LIOK
TH3AUI SHATHIH. Salatu https://m.edsoo.ru/7491efe0
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31 [TosTOpenue, 0600MIECHNE U bubauroreka IIOK




cUCTEMaTH3alys 3HaHuN. 3aaun
HHaHI/IMeTpI/II/I U METOABI UX peH_IeHI/IH

https://m.edsoo.ru/4dffda97

[ToBTOpenue, 0600IICHNE U CUCTEMA-

39 Tu3anus 3HaHui. OCHOBHBIE (PUTYPBI, | Bbu6muotexa [JOK
(axThl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU

33 " 5 1 bubmuoreka [IOK

TOropast KOHTPOJILHAN paboTa https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHmE, 0600IICHUE 1 1 bubmunoreka LIOK

CUCTEMAaTU3alMs 3HAHU N https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






