nucaH: A6pamosa W.B.

" CN=A6pamoga 1.B.,
@r56.tambov.gov.ru

U=0Y, O="MBOY "“CatuHckas

aHVe: 5t NOATBEPX/Aalo 3ToT
T CBOEIA yaocToBepsioLLeit

no,
[arte 2024.09.23 09:26:08+03'00'

MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

Tamo00oBcKOM 00/1aCTH

Aamunanctpanusa CamMimypckoro okpyra

MBOY «Carunckasa COIL»

YTBEPXIEHO

IIpukas ot «30» aBrycra Ne 720

\ Tnpextop! Yo 1.B. AGpamoBa

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»
1st ooyyaromuxest 10-11 kinaccoB

n.Carunka 2024-2025



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00eCIieYuBaeT OBIAICHUE KITFOUEBBIMU KOMIICTECHITUSIMH,
COCTABJISIIONIIIMU OCHOBY JUJII CaMOPA3BUTHSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOIO pa3BUTHS
JUYHOCTU 00YyYarOIInXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHETO OOIIETo
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpPEIMETHBIX H
MPEAMETHBIX PE3yJIbTaTOB OOYyYCHHSI TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YYCHUS JIPYTUX Y4eOHBIX AUCHUILUIMH. Pa3BuTne y o0yuaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKJIECHUU T€OMETPUUYECKUX
abCTpakIIfii, COOTHOIICHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYIHOM
MO3HAHWUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
yYalIUXCs, a TaKkKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBisieTCS OAHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIIUIeHHe, (HOPMUPYEMOE TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH LIETIOYKH JJOTHICCKHUX YTBEPKICHUN
B XOJI¢ pCIICHUsS TEOMETPUYCCKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00]acTIX ISATENBHOCTH dYenoBeka. OpueHTalus dYelioBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPYIKAIOIIET0 MHpA, YCIOBHE YCIENIHOTO TO3HAHUS W aKTHBHOTO



npeoOpazoBaHusi  JAeUCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATIBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIpPaBICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcst  4yepe3  OOecrie4eHHe  BO3MOXKHOCTHM  MPUOOpETeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUU U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MIPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeAHa3HAayeHa IS
00yJaromXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHYECKHE YMEHMs, CBS3aHHBIC
CO CHEeIU(pHUKON TreoMeTpuM U HEOOXOAUMbIE /s KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HM3YYUTh I€OMETPHUIO OoJjee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.

JlocTH)KeHHE LEeIu OCBOEHHSI MPOrpaMMbl OOECIEYMBAETCS PELICHUEM
COOTBETCTBYIOIIUX 3ajgay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMHpOBaHHE NPEJICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHMKAaX W TeJlaX BpaIlCHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENIX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOUIEr0 MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOJAEISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpOBaHWE  yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEeIbHbIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e Dpa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, I03HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pEJIEBAaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEW, (HOpMYyIupoBaTh KX HaA S3bIKE
TE€OMETPUU U CO3/1aBaTh FT€OMETPUUECKHE MOJENH, IPUMEHATh OCBOSHHBIN
reOMETPUYECKUN anmapar g pPElIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHbIE PE3YIIbTATHI.

OTIUYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayalle €ro HW3y4YyeHus 3aJad, pelIlaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmnourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUYalllUXCsl B Kypce CTEpPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJdsgHOCTh, a ONEpUpOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenensercs He TOJbKO IO COJEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSl pabouell mporpammbl, pacHpedeNéHHbBIM 10 ToAaM oO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOy4YarOMIMXCS, paciiupss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpumn oTBOAUTCA 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajulelibHble M CKpeuBaroumecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; Yrod MEXAy NpsIMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€TPa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSMbIE MApAJIIECIbHBIE W MEPHECHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPAMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHINKYJIIApax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs U TIOJIHAS IOBEPXHOCTH MUPAMU/IBI; TIPABUIIbHAS U
yceuéHHass nupamuaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBuiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAS MUPAMUJIA; NpaBUJIbHAS TPEYroJibHasi MHUpaMUAa M TPaBUIbHbBIN
terpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBL.



CumMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH.  ODJIEMEHThl CHUMMETPUM B NUPAMHUJAX, Mapajiesenuneaax,
IIPABUJIBHBIX MHOTOTPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MMOBEPXHOCTH MPSIMON MPU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPAMUJIBL, TPU3MBI.

[Tonobupie Tena B mnpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAISIMU
OBEPXHOCTEHN, 00bEMaMU NOJTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

[unuHaapuyeckas ITOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias MU OCh; IUIOMIAJAb OOKOBOM H TOJIHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3sylolue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETpP; IUIOMIATb MMOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIIOCKOCTh K cdepe;
TJI011a1b ChEpHI.

N300paskeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka HMUIMH/pa U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUEHUs
niapa.



BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4UCio. Pa3noxkeHne BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBmwiio mapamenenunena. PemeHne 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UIINN 00YUaIOMIEToCs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI MU TIp.), YMEHHEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
K MCIOJIb30BAaHHMIO ATHUX JOCTH)KCHUH B JIPYTHX HayKaX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIIEro.

JcTeTHYEeCKOe BOCIMTAHME:

ACTETUYECKUM OTHOIICHHMEM K MHUpPY, BKJIIOUYas ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, peLIEeHNH, pacCcyxICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HMHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K1U3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
NeSATETHLHOCTHIO.

Tpynosoe Bocnnuranue:
TOTOBHOCTBIO K TPYyIy, OCO3HAHMEM LIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C



MaTeMaTUKOW W €€ TMPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeld mnpodeccmr W peaqu30BBIBaTh COOCTBCHHBIC JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXKU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIMAITBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTaleld Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM JIJIS pEIICHUsS 3a1ad B
00JaCTH  OKpY’)KAIOIICH Ccpeibl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW IesATEIbHOCTH, JTaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3AIMH; OBJAJCHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEJACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTepU3yOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — o0becneuugarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYXcalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue qeicTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;



BOCIIPUHUMATh, (QOPMYJIUpOBaTH U  MpPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTENbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBIBIITH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSATEIIBHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh apIyMEHTALMIO,
IPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJI€HUS U BBIBOJbL;

BBIOMpATh Ccroco0 pemieHuss y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUNA C Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBbEKTa, SIBJIECHUSA, NPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH O00OIIEHUS U BBIBOJIBI TIO PE3YJIbTaTaM
MPOBENEHHOTO HAOIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MHPOPMAIIUIO, IPEACTABIATH €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KomMMynuxamueuwle Oelicméus, o0becneyugarom

C@OpMUpO@ClHHOCWlb COUUAIbHbIX HABBLIKOB 06ytta}0w;uxc;1.

OO01menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh NOSICHEHHS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATH MOJyYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pEelIeHns; CONOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3aJadyd,  OJKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAaUU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOH |
WHIUBUTyaTbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UIEHAMHU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMA MPOIYKT IO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeiicmeus, obecneyusarom

qbopmupoeaﬂue CMbBICII06bIX YCNAHOB0K U IHCUZHEHHBIX HABBLIKOB IUHHOCNIU .

Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediaekcun Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;



BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yabpTaTa peleHns MaTeMaTUYECKOM 3a1a4H;

e TIPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [IEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSIM, OOBSICHITH
MIPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKECHUS PE3YJIbTATOB JIESATEIBHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI W3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUSAMHU: MAPAIIETLHOCTh U EPIEHIUKYISIPHOCTD MPSIMBIX
1 IJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JABYTPAHHBIM Yroj, T'paHU ABYIPAHHOIO Yria,
pedpo NIBYTpaHHOIO YIJia; JUHEWHBIA YTroJl IBYTPAHHOIO YIJja; rpajycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JJIEMEHTHI MHOTOIpaHHUKA, MPABUIbLHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; IpU3Ma,
MPSIMOYTOJIBHBIN TTapajiieienumne, Kyo).

KnaccudpunmpoBarsb MHOTOT'PaHHUKH, BBIOMpas OCHOBaHUS IS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJUICTICIUIIC bl ).

OmnepupoBatTh MOHATUSMU: CEKYIasi JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUST CEUEHUM, UCTIONB3YsI METOJ CJIE/IOB.

CtpouTh CEUEHHSI MHOTOTPAHHUKOB METOJIOM  CJICAOB, BBIMOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXKACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSSI HU3BECTHHIC AHAIMTHUYECKUE METOAbl TMPHU PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad HAa BBIYMCIICHUE PACCTOSHUU MEXAY JBYMS



TOYKaMHM, OT TOYKM JO IPAMOHW, OT TOYKM [JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIIMHUCS NPSMBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYUH IO 00pas3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABl IIPU PEIICHUU
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCICHUE YIVIOB  MEXKIY
CKPCIMBAIOIIMMHUCS TPAMBIMH, MEXKIYy HPSAMOA M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boerancnsate 00bEMBI M TIIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMyuja) € T[pUMEHEHUEM (GOpMys; BBIYMCIATH COOTHOLIEHHMS MEXAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU TOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTAaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTh TeomeTpuueckue (HakThl Uil PEUICHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANoJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opasyromue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; ChepruyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMUIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U IIOCKOCTH.



OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEeHTa; I1apOBOM CJI0M, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare  o0béMBI M IUIOHMIATM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKHUX TEN C IPUMEHEHUEM (HOpPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAST B MHOTOTPAHHUK WU TEJO
BpaIcHusl.

BeIUKCIATh COOTHOIIEHUSI MEXKIY TUIOIIASAMH MOBEPXHOCTEH W 00BEMaMH
MOJIOOHBIX TEJI.

N3o0paxath u3ydaeMble (QUTYpBl OT PYKH U C IPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHU.

W3BnekaTh, WHTEPIPETHPOBATH M IMPEoOpa30OBHIBATH HHPOPMAIHAIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpEeJCTAaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnieprpoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE.

BBITIONTHATE  EHCTBUS CIIOKEHUS BEKTOPOB, BBIYHTAHHS BEKTOPOB M
YMHOKCHHSI BEKTOPA Ha YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIalOT.

[TpumeHsTh TpaBUIIO MTapajUIeIeIUIIeaA.

OnepupoBaTh MOHATHIMH: JEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJd MEXKTY
BEKTOPaMH, CKaJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOPHI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEACHHE BEKTOPA HA YHCIIO, YTOJ MEXTY
BEKTOpaMH, CKaJSIpHOE TMPOWM3BEICHUE, pacKiIagblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[IpuMeHsaT, TeoMeTpuueckue (akThl LISl PEHISHUS CTEPEOMETPUUCCKUX
3a/1a4, IPEANoJaraimnX HECKOJbKO MIaroB PelIeHUs, €CIU YCIOBUS MPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemate mpocreiimme reoMeTpuyecKue 3ajladd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemares 3amaum Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUW U
HaXOXKJEHUE TCOMETPUUYCCKHUX BEJIMYUH MO 00pasmaM WM alrOpUTMaM, TIPUMCHSIS
M3BECTHBIC METOIbI IIPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHICCKHUX 3a1a4.



[IppuMeHATs MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoaNTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTH4eCKd CHOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa anreOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
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ble paboThI ue padboTsbl
n pecypcsl
bubnuorexa [JOK
BBenenue B ctepeoMeTpuio 10 https://m.edso0o.ru/1c209
e37
[IpsiMbIe U MJIOCKOCTH B
DOCTHAHCTEE bu6mmoreka [IOK
pocTp ) 12 1 https://m.edso00.ru/1c209
[TapanneabHOCTh NPSMBIX U 637
IIJIOCKOCTEN =
[lepnienAuKyYIIPHOCTH bubmorexa [JOK
PHCHIMIEYIP . 12 https://m.edsoo.ru/1c209
MPSIMBIX U TIJIOCKOCTEH
e37
Vsl MeXIy NPSIMBIMU 1 bubmorexa HOK
Ay TP 10 1 https://m.edsoo.ru/1c209
MIJIOCKOCTSIMU
e37
but6mmoreka [IOK
MHororpaHHUKU 11 1 https://m.edsoo.ru/1c209
e37
but6mmoreka [IOK
OO6BEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/1c209
e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

bu6nuoreka [IOK
https://m.edsoo.ru/1c209
e37

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

68



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Ne KosmuecTBo yacos
DJIeKTPOHHbIE
HaunmenoBanmue
(undposbie)
Il | Ppa3fiejioB U TeM Konrpoasnsr | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpamMmsI e paéoThl e padoThl
pecypchl
n
bubmuorexa [JOK
1 Tena BpateHus 12 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
2 O0bEMBI TEN 5 1 https://m.edsoo.ru/1c209e3
7
BexTops! u bubmuoreka [JOK
3 KOOpJMHATHI B 10 1 https://m.edsoo.ru/1c209e3
POCTPAHCTBE 7
IToBTOpEHME,
oGoGmeHHe bu6mmoreka [IOK
4 ’ 7 1 https://m.edsoo.ru/1c209e3
cUCTEeMaTH3aIus -
3HAHUU -
OBUIEE KOJIMYECTBO
YACOBIIO 34 3 0
[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosmuecTBo yacos
DJIeKTPOHHbIE
K Jlara o
n OHTPOJIb nugposBbie
Tema Ypoka Bce p HpaKTquc HU3Yy4YeH
/ Hble o0pa3oBaTe/ibH
ro KHe padotbl | MA
n padoThI ble pecypchl
OcHOBHbIE TIOHATHUS
CTepEOMETPHUU: TOUKA, IpsMas,
IIJIOCKOCTh, MPOCTPAHCTBO. bubnmnoreka
[TpaBuna nzobpakeHus Ha 1 LIOK
PUCYHKAX: U300paxeHUs https://m.edso0.ru
MIJIOCKOCTEH, MapauieIbHbIX laecc77cd
IPSIMBIX (OTPE3KOB), CEPEIHHbI
oTpe3Ka
bubnmnoreka
[TonsTus: nepecexaronmecs OK
TIJIOCKOCTH, TIEPECEKArOITHUECS 1 1
https://m.edsoo.ru
npsiMast U TIIOCKOCTh
P /2d8a9c99
bubnuoteka
[TonsTus: mepecekaronmecs OK
TIJIOCKOCTH, TIEPECEKArOITHUECS 1 1

nmpsaMas U ImI0CKOCTh

https://m.edsoo0.ru
/db685e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73

3HaKOMCTBO C

MHOI'OTPaHHUKAMH, bubmmotexa
M300pakeHre MHOTOIPaHHUKOB HOK
https://m.edsoo.ru
Ha pucyniax, ta /a63959%d
MPOCKIUOHHBIX YEPTEKAX
HavanwsHbie cBeneHus o kyoe u bubnuortexa
MUPAMUE, X Pa3BEPTKU U HOK
Mozenu. CeueHust https://m.edsoo.ru
MHOT'OIPaHHUKOB /b30dff38
HavanwsHbie cBeneHus o kyoe u bubnuortexa
MUPAMUE, X Pa3BEPTKU U HOK
Mozenu. CeueHus https://m.edsoo.ru
MHOTOIPaHHUKOB [3d8ffd32
[TonsiTue 06 akcMOMaTUIECKOM bubnmnoreka
IIOCTPOEHUH CTEPEOMETPUMU: HOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo0.ru
CIICJICTBHUS U3 HUX /Occhc4fe
[TonsiTre 06 akCMOMaTHIECKOM bubnmnoreka
IIOCTPOECHUH CTEPEOMETPHUH: HOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru
CIICJICTBUS U3 HUX /239c8ch4



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4

[TonsTre 06 akCHOMaTUYECKOM BubnuoTteka
IIOCTPOEHUH CTEPEOMETPHUH: LIOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru
CIICJICTBUS U3 HUX /65¢c6b106
ITonsarue 00 aKCHOMATHYECKOM Bbubioreka
IIOCTPOCHHUH CTCPEOMECTPHUMU.: LHOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo0.ru
CJICJICTBUS U3 HUX [258fc245
B3anmHoe pacnonoxxenue
bubnmnoreka
MPSIMBIX B IPOCTPAHCTBE:!
IepeCeKaroIIecs HOK
’ https://m.edsoo.ru
napajieJIbHbIE U
P /1a2520f6
CKpELIUBAIOIINECS MPSAMbIE
[TapannenbHOCTh IPSIMBIX U
. bubnmmoreka
ILJIOCKOCTEN B IMTPOCTPAHCTBE: 1IOK
napajuieJIbHbIE PSIMbIC B
P P https://m.edsoo.ru
MPOCTPAHCTBE; NMAapaLICIbHOCTh
poctp - 11ap /93ad36b3
TPEX MPSIMBIX
[TapauienbHOCTB IPSIMBIX U bubnuoreka
IJTOCKOCTEM B MMPOCTPAHCTBE: HOK
[TapannensHOCTH NPSIMON U https://m.edsoo.ru
IUIOCKOCTH /eeld19b9



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9

Bubaunoreka

VYIIIBI ¢ COHAIIPABICHHBIMU IHOK
CTOpPOHAMU https://m.edso0o.ru
/9f4071b9
bubnuoteka
VYros Mexay IpsMBIMU B IHOK
IIPOCTPAHCTBE https://m.edso0.ru
[fe733862
bubnmnoreka
VYros Mexay nIpsMbIMU B IHOK
IIPOCTPAHCTBE https://m.edsoo0.ru
/2935a9a0
bubnmnoreka
[TapaenbHOCTB IIOCKOCTEN: HOK
MapajuieIbHbIE IUNIOCKOCTH https://m.edso0.ru
[2e18f255
bubnmnoreka
CaolicTBa napaienbHbIX HOK
IIJIOCKOCTEN https://m.edsoo.ru
/€504d656
[Ipocreitmue bubnuoteka
MIPOCTPAHCTBEHHbIE (PUTYpHI HA LHOK
TIJIOCKOCTH: TETPAdIP, KyO, https://m.eds00.ru
MapaJIeNenuIe /4a28dc02
bubnuoreka
NOK

[ToctpoeHue ceuenui

https://m.edsoo.ru
/1d434dof



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f

Bubaunoreka

ITocTpoenue ceuenuit LOK
P https://m.edsoo.ru

lec26fesd

KontposbHas paboTta mo teme bubnmoreka

"[IpsiMbI€ M TJIOCKOCTH B HOK

npoctpaHctse. [lapaienbHOCTh https://m.edsoo.ru

HPSAMBIX M IIOCKOCTER" /9a0a9e56

[lepneHuKyIspHOCTH NPAMOM bubnuorexa

W MJIOCKOCTH: LHOK

MEePIEHIUKYIISIPHBIE TIPSIMBIE B https://m.edsoo.ru

MIPOCTPAHCTBE /b19f6a5d
bubnmnoreka

[IpsimMble mapasienbHble U 110K

epre e

TEPTICHIMKYIAPHBIC K https://m.edsoo.ru

IJI0CKOCTH /0ac11C95
bubnmnoreka

[IpsiMble mapasnienbHbIe U 110K

epre e

TEPTICHIMKYIAPHBIC K https://m.edso0.ru

friocKocTH /ba545966
bubnuoreka

[Ipu3Hak nepneHauKyJISpHOCTH HOK

MPSIMOM U TUIOCKOCTH https://m.edsoo.ru
/f85bfc46
bubnuoreka

[Ipu3Hak nepneHIuKyJIApHOCTH HOK

MPSAMON U TIIOCKOCTH

https://m.edso0.ru
/79165d15



https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15

Bubaunoreka

Teopema o npsamon HOK
MEePIEHUKYISIPHON IIJIOCKOCTH https://m.edso0.ru
1635¢c5087
bubnmnorexa
Teopema o npsamon HOK
NEPIEHUKYISIPHON IIJIOCKOCTH https://m.edso0.ru
/bd3745f8
bubnuorexa
Teopema o npsimoit HOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo0.ru
/7d18834b
[lepnieHIUKyNsIp ¥ HAKIIOHHBIE: bubnuoteka
pacCcTossHUE OT TOYKHU J10 IHOK
IIJIOCKOCTH, PaCCTOSTHUE OT https://m.edso0.ru
MPSIMOM JI0 IIJIOCKOCTH 133c477d3
[lepnieHIUKYISIp ¥ HAKIIOHHBIE: bubnuorexa
pacCcTossHUE OT TOYKHU J10 IHOK
IIJIOCKOCTH, PaCCTOSTHUE OT https://m.edsoo0.ru
MPSIMOH 10 TIFIOCKOCTH /66fefadd
[lepnieHIUKYISIp M HAKIIOHHBIE: bubnuoreka
paccTosiHue OT TOYKU JI0 HOK
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru
MPSIMOH 10 TIIIOCKOCTH /abb7h8e3



https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3

[lepnieHIUKYNSAp U HAKIIOHHBIE: bubnuoteka
paccTosiHuEe OT TOYKH 10 HOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru
HPAMOIA J10 MIOCKOCTH /dbee22bc
bubnuorexa
VYTIiabl B IPOCTPAHCTBE: YroJl HOK
MEXIy NPSMOM U IIOCKOCTBIO https://m.edsoo0.ru
/6b61b2b4
bubnuoteka
JIByrpaHHBIN yroJl, TMHEHHBII HOK
YTOJ1 ABYTPaHHOTO yIiia https://m.edsoo0.ru
/5fa0Ob3ce
bubnuoteka
JIByrpaHHBIN yroJl, TMHEHHBII IHOK
YTOJ1 IBYTPaHHOTO yIiia https://m.edso0.ru
[c7c777ed
[lepneH IUKyYIAPHOCTD bubnmnoreka
IJIOCKOCTEN: MPU3HAK IHOK
MEPIEHIUKYIIAPHOCTH ABYX https://m.edsoo0.ru
MIOCKOCTEH /ec3e2da3
[lepnieHTUKYISIPHOCTD bubnuoteka
IJIOCKOCTEN: MPU3HAK ILHOK
MIEPIEHIUKYIIIPHOCTH ABYX https://m.edso0.ru
IIOCKOCTEH /ed9e2a8e
[lepnieHTUKYISIPHOCTD bubnuoteka
IJIOCKOCTEN: MPU3HAK ILHOK
NIEPIEHIUKYIISIPHOCTH ABYX https://m.edsoo0.ru
IJIOCKOCTEH Iba75dc57



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

Bubaunoreka

Teopema o Tpéx HOK
MEPIEHIUKYIISIPAX https://m.edso0.ru
/e4972cdc
bubnuoteka
Teopema o Tpéx HOK
NEPIEHIUKYIISIPAX https://m.edso0.ru
/52188a7d
bubnmnoreka
Teopema o Tpéx HOK
MEPIEHIUKYISIPAX https://m.edsoo0.ru
[9f246736
KonrtponbHas paboTta no remMmam bubnmnoreka
"IlepneHIMKYISIPHOCTD MPSAMBIX HOK
1 iockocteil" n "Yriael MexIy https://m.edsoo.ru
MPSMBIMU U TUIOCKOCTAMH" /5b971ef3
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTHI bubmorexa
MHOTOTPaHHUKA, BBITYKJIbIE U TOK
https://m.edsoo.ru
HEBBIMYKJIbIE MHOTOTPaHHUKY; 124246873

pa3BépTI<a MHOT'OTpaHHHUKa



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

[Ipu3ma: n-yronpHas npusma;

' bubnnorexa
I'PaHU U OCHOBAHUS NPU3MBI; OK
IIpsiMasi U HaKJIOHHAs! IPU3MBI; ]h{[t Iim.ed
[pS://M.edsoo0.ru
O0KOBast ¥ NOJIHAsI IOBEPXHOCTh
P /b4ad63ad
IIPU3MBI
[Tapannenenunen, bubnuorexa
MPSAMOYTOJIbHBIN IHOK
NapajuieIenuIe] 1 €ro https://m.edsoo0.ru
CBOICTBa /8a7be683
[Inpamua: n-yroapHas
NMpamMuia, TpaHu U OCHOBaHUE bubnuorexa
MUpaMU/Ibl; OOKOBAs U MOJTHAS LHOK
ITOBEPXHOCTh IMUPAMU/IBI; https://m.edso0.ru
NPaBUIIbHAS U yCEUEHHAs [fblcd0as
nupamuia
[IpaBriIbHBIE MHOTOIPaHHUKH:
MIOHATHE NTPaBUIIBHOTO
bubnuoreka
MHOT'OTpaHHHKA; IIPABUIIbHAS OK
IIpU3Ma 1 NpaBUiIbHAas E{tps 1im.edsoo.ru
NMPaMHUJIa; TPABHIILHAS 107 4c.88 6'5 '

TPEyToJIbHAS TIHPaAMHJIA H
MIpaBWIbHBIN TeTpa’ip; KyO



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

HpeHCTaBHeHI/IC O IMPpaBUJIBHBIX

Bbubanoreka

HOK
MHOTOTPaHHHUKAX: OKTadIp, https://m.edsoo.ru
JOJEKadAP U UKOCASIP. 120F dl d5b;‘ '
CummeTpusi B IPOCTPAHCTRBE:
CUMMETPHSI OTHOCUTEIILHO
N bubnmmoreka
TOYKH, IIPSMOM, TUTOCKOCTH.
DJIEMEHTHI CUMMET HOK
pHu B https://m.edsoo.ru
fpaMuiax, Jb9e777d9
napajuiesienune/1ax,
MIPABWJIBHBIX MHOTOTPaHHUKAX
bubnuoreka
Brruncienue >31eMeHTOB
MHOTOIPaHHHUKOB: PEO HOK
p OB: pebpa, https://m.edsoo.ru
JIMAarOHAJIH, YIJIbI /6c dt;ece;‘ '
IImomane OOKOBOI
MMOBEPXHOCTHU U TIOJTHON Bubnuoreka
IIOBEPXHOCTHU MPSMOM IIPU3MBI, HOK
IIJIOIA b OCHOBAaHUH, TEOpEMa https://m.edso0.ru
0 OOKOBOI TOBEPXHOCTHU /37d84157

IIPSIMOY IIPU3MBI



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

ITnomane OOKOBOI
MOBEPXHOCTHU U MOBEPXHOCTH
MPAaBUIHLHOM MUPAMHU/IBI,
TeopeMa O TUIONIaIu OOKOBOM
IIOBEPXHOCTU YCEUEHHOU

MU PAMH/TBI

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

KonTponbnas pabora no teme
"MHuororpaHHuku"

bubnuoreka
IHOK
https://m.edsoo.ru
1a95f5¢04

[Tonsatue 00 00BéME

bubnuoreka
IHOK
https://m.edsoo.ru
[7ad0020b

O06BEM TUpaMuIbI

bubnuoreka
HOK
https://m.edsoo.ru
1235171b3

O0BEM TUpaMUIBI

bubnuoreka
IIOK
https://m.edsoo.ru
[f47dfefd

O0BEM TUpaMUTIBI

Bubmnunoreka
IIOK
https://m.edsoo.ru
/79¢10312

O06BEM TUpaMuIbI

Bubanoreka
LHOK
https://m.edsoo.ru



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f

[2faadc3f

O06BEM IPU3MBI

bubmnoreka
LHOK
https://m.edsoo.ru
79853608

O06BEM TPU3MBI

bubnnoreka
LHOK
https://m.edsoo.ru
/1053890

O0BEM pu3MBI

bubnnoreka
LHOK
https://m.edsoo.ru
1482d3f51

KonTponbnas pabora no teme
"O06bEMBI MHOTOTPAaHHUKOB"

bubnunoreka
HOK
https://m.edsoo.ru
/28a6573c

[ToBTOpEeHue, 06061IEHNE
cHCTEMaTH3aInsI 3HAaHUH.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

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



https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad

[ToBTOopenue, 0600IICHNE
CUCTEMATHU3ALUS 3HAHUIA.
N Bubmnoreka
5 Berurcienne paccToOsTHUIN: LOK
MEX BYMsI TOUKAMH, OT 1
6 AY ABYM . https://m.edsoo.ru
TOYKH JIO MPSMO#, OT TOYKH JIO 1£7792bag
IUIOCKOCTH, MEXKTY
CerHII/IBaIOHII/IMI/ICH HpﬂMI)IMI/I
Bubianoreka
6 LHOK
Hrorosas KoHTpoOIbHAI paboTa 1
7 p p https://m.edsoo.ru
/b9146bc0
IToBTOpenue, 0600IICHNE
CHCTEMATH3ALMs 3HAHWIA.
bubmanoreka
5 Brruunciienue yrioB: MexIy LOK
CKpeIIuBarOIIMMUCS IIPAMBIMHU, 1
8 pett HIV p https://m.edsoo.ru
MEXY IIPSMOU U IUNIOCKOCTBIO, /56765e8h
JIBYIPaHHBIX YIJIOB, YITI0B
Me)K)Iy IIJIOCKOCTAMHAU
OBIIEE KOJIMYECTBO HACOB 68
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11 KJIACC

N KoumnuecTBo yacos
JJIeKTPOHHbIE
Jara P
1| undposbie
Tema ypoka Bcer | Kourpoasn | IlpakTnuec H3Y4€H
/ odpa3oBaTebH
0 ble pa0doThl | KHe padoThl | HA
n ble pecypchl
Cdepa u map: ueHtp, bubnuoteka
panuyc, AMaMerp; 1 HOK
IJIOIIAIb TIOBEPXHOCTHU https://m.edsoo.ru/
chepsr 0341bc2b
B3aumHoe pacnionoxxenue bubnuoreka
chepsl 1 MITOCKOCTH; 1 I[IOK
KacaTeabHas IVIOCKOCTb K https://m.edsoo.ru/
cdepe; maowmaab chepsl bed12a43
Nzob6paxenue chepsl, brbmorexa
[HOK
miapa Ha IJIOCKOCTH. 1
C https://m.edsoo.ru/
€4YCHUS IIapa bCl5F7F2
Hunuaapudeckas
MOBEPXHOCTb, bubnuoreka
obpazyromme 1 HOK
HWIMHAPUYECKON https://m.edsoo.ru/
6054b8cl

MMOBEPXHOCTH, OCh
HWJIMHIPUYECKON



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1

IIOBEPXHOCTH

Hunusap: ocHOBaHUS U

bubnuoreka
0OOKOBast MOBEPXHOCTb,
. LHOK
o0pa3yro1as 1 ocb;
UIOLANE GOKOBOi 1 https://m.edsoo.ru/
tan 1886216
MOJTHOW TTOBEPXHOCTH
N3o06paxkenue nuimHapa
Ha I10ckocTH. Pa3BépTka
bubnuoreka
nunuHApa. CedeHust LOK
OWIMHIPa (INIOCKOCTBIO,
a anne]?m({oﬁ — https://m.edsoo.ru/
p 5 016e25¢eb
NEePIEeHIUKYISIPHONU OCH
HUAJTUHIPA)
KoHnueckas moBepXHOCTB,

. Bubnuoreka
00pa3yrorne KOHNIeCKOM OK
MTOBEPXHOCTH, OCh U I
BCDILINHA KOHIIECKOM https://m.edsoo.ru/

P c94ba09b

MOBEPXHOCTHU



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue u bubnmnoreka

BEpIIIMHA, O0pa3yromas u HOK

0Cb; IIJI0Iab OOKOBOH U https.//m.edsoo.ru/

MOJTHOW TTOBEPXHOCTHU 897dd3b2

VY ceu€HHbIN KOHYC: bubnmmoreka

o0pa3yroniue 1 BbICOTa; [HOK

OCHOBaHUS U OOKOBast https://m.edsoo.ru/

MTOBEPXHOCTH 1468bab3

N306paxeHune KoHyca Ha

TUIOCKOCTH. Pa3BEpTKa

KoHyca. CeueHus KoHyca bubnuoreka

(MII0CKOCTHIO, I[HOK

napasieIbHON https://m.edsoo.ru/

OCHOBAHHUIO, U Obdelbe8

MJIOCKOCTBIO, TPOXOIAIIEH

yepes3 BEpIINHY)

KomOunarms Ten bubamotexa
HOK

BpalCcHUA 1

https://m.edsoo.ru/

MHOTOTPAaHHUKOB Seetie
MHoOrorpaHHuk,
i bubnmmoreka
OTIMCAHHBII OKOJIO CEPHI;
cdepa, BMcaHHas B [HOK
e AHHUK elo https://m.edsoo.ru/
HUK WJIU B TEJ
S 0b136158

BpallleHus



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158

[Toustre 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Ten

bubanoreka
LHOK
https://m.edsoo.ru/
26a03fb7

bubnunoreka
. OK
06 , .

PEM LIPS, KoHyCa https://m.edsoo.ru/
5513d87b
bubnuoteka

O06bEM 1mapa u wiomaah HOK

chepsl https://m.edsoo.ru/
d189bde2

[TomoGHbIE TENA B

IIPOCTPAHCTBE. bubnuoreka

CooTHoIEHNS MEXY [HOK

TIOIIAJISIMA https://m.edsoo.ru/

MOBEpXHOCTEH, 00bEMaMu
MOJO0HBIX TEIT

810cfleb

bubnuoreka
KonTposasHas pabora no OK
temaMm "Tena Bpamenus" u .
06 \ https://m.edsoo.ru/
BEMBL TC 4a33a8ab
Bubnuoreka
BekTop Ha IMI0CKOCTH U B LHOK

MIPOCTPAHCTBE

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

CrnoxeHre ¥ BBIYUTaHHE
BEKTOPOB

bubaunoreka
[HOK
https://m.edsoo.ru/
23f4f089



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089

Bbubauoreka

YMHOKEHUE BEKTOPA Ha [HOK

YHCII0 https://m.edsoo.ru/
dee379eb

Pasnoxenue Bekropa 1o bubnuoreka

TPEM HEKOMILJIAHAPHBIM [HOK

Bektopam. [IpaBuiio

https://m.edsoo.ru/

napasuiesienumena a28fd74e
Pemenue 3ayay, bubnmoreka
CBSI3aHHBIX C LIOK
MPUMEHEHHUEM TPaBUJII https://m.edsoo.ru/
JICUCTBUN C BEKTOPaAMHU 5a827900

. bubnnoreka
KoopannaTHO-BEKTOpPHBII

I[HOK

METOJ1 IIPU PEIICHUH
F€OMETPUUYECKHX 3a/1a4

https://m.edsoo.ru/
d3alfe30

[IpssmoyronbHas cucrema
KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOpAMHATaX

bubanoreka
LHOK
https://m.edsoo.ru/
48db7058



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

VYTr01 Mexay BEKTOPaMHU.
CkansgpHoe pou3BeIeHNE
BEKTOPOB

bubnuoreka
HOK
https.//m.edsoo.ru/
725¢effca

Brruncnenue yrioB Mexy
MPSIMBIMH M TUIOCKOCTSMHU

bubanoreka
HOK
https://m.edsoo.ru/
8efbe78e

KonTponbnas pabora no
teme "BekTopsl 1
KOOPJIMHATHI B
npocTpaHcTse"

bubanoreka
LHOK
https://m.edsoo.ru/
77¢22fc5

[ToBTOpEeHnue, 06001EeHNE

. bubnuoreka
U CUCTEeMaTh3aIysl 3HAHUH.
OcHoOBHBIE UTYPBI HOK
paKrEL, Teo eMBII(’ ca https://m.edsoo.ru/
TUTAaHUMETPUH
[ToBTOpenue, o6o0IIeHNE

. bubnuoreka
Y cCUCTEeMaTh3aIysl 3HaHHUH.

LIOK
OcHoBHBIE HUTYPHI,
baITEL, TEOPEMEI KypCa https://m.edsoo.ru/
> TCOPENBLIEYP 078cd184

IIAaHUMETPHUN



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184

[ToBTOpeHmE, 0600IIEHNE bubnmnoreka
3 1 CUCTeMaTHU3aIus 3HaHUH. 1 HOK
0 3aga4u IaHUMETPUH U https://m.edsoo.ru/
METO/IbI UX PEIICHUs 7491efe0
[ToBTOpeHmEe, 0600IIEHNE bubnuoteka
3 1 CUCTeMaTHU3aIus 3HaHUH. 1 HOK
1 3aja4u IaHUMETPUH U https://m.edsoo.ru/
METO/IbI UX PEIICHUS 4dffda97
[ToBTOpEHME, 0000IIIEHNE
W CUCTEeMaTH3allis 3HAHUM. bubmorexa
3 OcHoBHbIE QUTYPBI 1 HOK
2 (paKTEL, TeOpeMEL K}ipca https://m.edso0.ru/
’ 74b2ad91
CTEpPEOMETPUH
bubmmoteka
3 | WroroBas KOHTpOJIbHAS 1 [HOK
3 | pabora https://m.edsoo.ru/
ec24dfc2
bubnmmoreka
3 | IloBropenue, 06001IEeHE 1 L[IOK
4 U CHCTeMaTHh3allisl 3HaHUN https://m.edsoo.ru/
f465d10e
OBIIEE KOJIMYECTBO 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
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