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HHOACHUTEJIBbHASA 3AIINCKA

Pabouas mporpamma yueOHoOro Kypca «I'eomeTpus» 6a30BOro ypoBHs s oOydarommxcs 10
—11 kmaccoB pa3paborana Ha ocHOBe PDenepalibHOrO TOCYAapCTBEHHOrO0 00pa30BaTEILHOTO
CTaHJapTa cCpeAaHero oOmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
NPEeIbSABISEMBIX K MaTeMaTUYeCKOMY OOpa30BaHHUIO, M TPaJULUN POCCHICKOro 00pazoBaHUS.
Peanmauml porpamMmaI O6CCHC‘II/IBaeT OBJIaACHHUEC KIIFOYCBBIMH KOMIICTCHIIUAMU, COCTABJIAIOIIIUMHA
OCHOBY [UIsl CaMOPAa3BUTHsS W HENPEPHIBHOTO O0pa30BaHHUA, IIEIOCTHOCTh OOILIEKYJIbTYPHOTO,
JIMYHOCTHOI'O U IMTO3HABATCIBbHOI'O PA3BUTHA JINYHOCTH O6y‘laIOH.H/IXC$I.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOrOo Kypca TE€OMETPHM Ha YpPOBHE cpenHero oOmero o0Opa3oBaHUs
0o0yCIIOBJIEHa TMPAKTUYECKOW 3HAYUMOCTBIO METalpPEeIMETHBIX W NPEIMETHBIX Pe3yJIbTaToOB
Oo0y4YeHHsI TEOMETPHH B HAIPABICHUH JIMYHOCTHOTO Pa3BUTHS OOydarommxcs, (OpMHPOBAHHUS
(GyHKIIMOHAIBHOW MaTeMaTH4eCKOW TIPaMOTHOCTH, HU3YYEHHUS JPYTMX Y4eOHBIX JUCIMILIUH.
PasButne y oOy4aromuxcs MpaBHIBHBIX MPEACTABICHUA O CYIIHOCTH M IPOUCXOXKICHUU
FeOMETPUUECKUX aOCTpaKUUi, COOTHOUIEHUH pPEaJbHOTO0 M HJIEATbHOIO, XapaKTepe OTPakKECHHs
MaTE€MaTU4YeCKOW HAYKOW SIBJICHMH U IIPOLIECCOB PEAIbHOIO MHpa, MECTE I'€OMETPUU B CUCTEME
HAyK ¥ POJIM MaTeMaTUYECKOT0 MOJEIUPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(bOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCSI, & TAK)KE Ka4eCTB MBIILICHHS, HEOOXOAUMBIX
JUTSL aJanTalii B COBPEMEHHOM O0IIIeCTBe.

['eomerpus sBisieTCS OAHMM M3 0a30BBIX TPEIMETOB HAa YPOBHE CpeIHEro oOmero
o0pa3oBaHus, TaKk Kak OO0ecreynBaeT BO3MOXHOCTh M3Y4YEHHs KaK JUCIMIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIeHHE, GopMupyemMoe Mpu U3yu4eHUH 00y4yaroIUMUCS MOHSATUHHBIX OCHOB
TE€OMETPUH ¥ TOCTPOCHUH IIETIOYKH JIOTHYECKUX YTBEPKICHHUN B XOJI€ PEIICHUS T€OMETPHUECKIX
3a]a4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh TUIIOTE3bl HEMOCPEJICTBEHHO MCIIONB3YIOTCA MpU
pEeIIeHNH 3a/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (pHU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO BCEX 00JacTAX
NeSITeTbHOCTH 4enoBeka. OpHEeHTaIMs YeloBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €r0 COLMAIBHOIO OBITHS, (pOpMa OTPaKEHHsI OKPYXKAIOIIEro MUPA, YCIOBHE YCHEIIHOIO
MO3HAHUS W aKTHBHOTO MPeoOpa3oBaHus NEHCTBUTEINBHOCTH. ONepupoBaHUe MPOCTPAHCTBEHHBIMHU
o0Opa3amMu 0OBeAMHSAET pa3Hble BUABI Y4eOHOM M TPYIOBOM JESATEIBHOCTH, SIBISETCS OJHUM M3
npo¢eCCHOHATBLHO BaKHBIX KauecTB, OITOMY aKTyajbHa 3ajadya (GOpMHUPOBAHUS Y 00Yy4aIOLINXCS
MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIAHOCTA OOpPA3HOTO MBIIIICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B MOATOTOBKE K MPAKTUYECKOH JesITETHbHOCTH [0 MHOTMM HaIPaBJICHUSM.

[leas ocBoeHus mporpaMMbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE OOYUCHHS —
o0mieoOpa3oBareibHOE W OOIIEKYJIBTYpHOE pa3BUTHE oOOydalomuxcs dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHUS] W HCIOJIB30BAHUS CHCTEMATHYECKUX T€OMETPHUYECKUX 3HAHUHA U
NeHcTBUH, CreU(PUUHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOJOJDKEHHS 00pa30BaHUS MO
CHENHUATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCITOJIB30BAaHUEM T€OMETPHH.

[Tporpamma mo reoMeTpun Ha 6a30BOM ypOBHE MpeAHA3HAYEHA JJIs1 0O0YyYaIOLIMXCS CpeHEH
IIKOJIBI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPyJHCHHH Ha YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus. Takum oOpa3om, oOyduarommecs Ha 0a30BOM YPOBHE IOJDKHBI OCBOUTH OOIIHeE
MaTeMaTHUYeCKUe YMEHUS, CBSI3aHHBIE CO CNEUU(PUKON TeOMETpUU M HEOOXOIUMbIE NI KU3HU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTH H3YUUTh T€OMETpPHUIO Ooiee
ryO0oOKO, €cid B JajbHEillleM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUYECKUMX 3HAHUAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHne Lea OCBOGHHs MPOrpamMMbl OOECHEYMBAETCS PEIIEHUEM COOTBETCTBYIOLIUX
3agad. [IpropureTHpIMH 3aayamMu OocBoeHHs Kypca «I'eomerpum» Ha 6a3zoBoM ypoBHe B 10—11
KJ1accax SIBJISIOTCSA:



(GopMHpOBaHUE NPEACTABICHUS O INEOMETPUU KaK 4acTH MHUPOBOM KyJIBTYpbl M OCO3HAHHE €€
B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM,;

dopMHpOBaHUE TPEACTABIEHUS O MHOTOTPAHHUKAX W TeJax BpAIICHUS KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONINX ONKCHIBATh U M3y4aTh PAa3HBIC SIBICHUS OKPYXKAIOIIETO
MUDA;

¢dbopmMHpoBaHUE yMEHUS PAaclO3HABATh HAa YEPTEkKAX, MOACISAX U B PEaIbHOM MHUPE MHOTOI'PaHHHUKH
U TeJla BpalleHHs,;

OBJIQICHUE METOJaMM pELICHHs 3aJad Ha IIOCTPOEHUS Ha HM300PaXKEHUAX IPOCTPAHCTBEHHBIX
duryp;

dopMHupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH IOHSATUSAMU O MHOTOTPAaHHUKAX M Telax
BpAIICHNUS U X OCHOBHBIMH CBOWCTBAMH;

OBJI3/ICHUE AJTOPUTMAaMM PELICHHUs OCHOBHBIX THUIIOB 3ajay; (OPMHPOBAHHWE YMEHMsI IIPOBOJIUTH
HECJIOKHbBIE J0Ka3aTeNIbHbIE PAacCyKIEHUS B XOJI€ PELICHUSI CTEPEOMETPUUYECKUX 3ajad U 3a/1ay C
IPAaKTUYECKUM COJIPKAHUEM;

pa3BUTHE HHTEIUICKTYAIBHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydJaromuxcs, IO3HaBaTEIbHON
AKTUBHOCTH, UCCIIIOBATEIBCKUX YMEHUH, KpUTUYHOCTH MBIIIUICHUS;

¢dopmupoBaHne (PYHKIMOHAIBLHONW IPaMOTHOCTH, PEIE€BAaHTHON I'€OMETPUH: YMEHHE paclio3HaBaTh
HPOSIBICHUS] TEOMETPUUYECKUX IOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUIX M TP H3YUYEHUH JPYruX Yy4eOHBIX TMPEIMETOB, IPOSBICHUS 3aBUCHMOCTEH W
3aKOHOMEpPHOCTEH, (POPMYyITUPOBATh UX Ha S3bIKE TE€OMETPUH U CO3/1aBaTh N'€OMETPUUYECKHE MOJIEIH,
NPUMEHSATh OCBOCHHBI T€OMETPUYECKHH ammapar JUisi PemieHHs MPaKTHKO-OPHEHTUPOBAHHBIX
3ajiay, UHTEPIIPETUPOBATh U OLIEHUBATh [TOJYyYEHHBIE PE3YIIbTATHI.

OTIU4HUTENBHOW OCOOCHHOCTBIO TPOTPAMMBI SBIISICTCS BKJIIOUYEHHE B KypC CTEPEOMETPUU B
Hayaje ero M3y4eHHus 3a/lay, pellaeMblX Ha YpOBHE MHTYWTHUBHOIO TMO3HAHUS, U ONpPEIeNEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOTI'O MBILUIEHUS, CTUMYJIMPYET NPOTEKaHNUE HHTYUTHUBHBIX MTPOLIECCOB, MOTUBHPYET
K JJaJbHEHIIEMY U3yYEHHUIO IPEIMETA.

[Ipeamourenue oOTHAETCS HATJSAHO-KOHCTPYKTMBHOMY MeETOJy OOYyYeHHs, TO €CTh
TEOPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH NPEIMETHO-TIPAKTHUECKOU
JesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN Yy yJalIUXcs B Kypce CTepeOMeTpUn
IPOBOAMTCA 3a CYET pelIeHHs 3aJad Ha CO3JaHHE IPOCTPAHCTBEHHBIX 00pa3oB W 3ajad Ha
ONEepUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOJIUTCS C OHNOPOH Ha
HarJsJHOCTh, @ ONIEpUpPOBaHUE 00pPa30M — B YCIIOBUSX OTBJIEUEHUS OT HAIJISIHOCTH, MBICIEHHOIO
U3MEHEHHS €r0 UCXOIHOTO COJIEPKaHMS.

OcHOBHBIE  conepkarenbHble JauHUM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukuy, «lIpsiMble ¥ MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BekTopbl u
KOOPJAWHATHI B TPOCTpaHCTBeY». DOpMUpOBaHHE JIOTHYECKAX YMEHHUH pacIpeneNseTcsi He TOJIBKO
[0 COJepKATENbHBIM JIMHUSM, HO M 1O TrojaM oOydeHUs Ha YpOBHE CpeIHEero oOIIero
o0OpasoBaHwUs.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE TPEAMETHBIM pe3ylbTaTaM OCBOCHHS
pabouell mporpaMMmbl, pacupeeN€HHbIM M0 rojJaM 00y4eHHsI, CTPYKTYPUPOBAHO TakKUM OOpa3oM,
4TOOBI OBJIA/ICHUE T€OMETPUUECKUMHU MOHATUSAMHU U HAaBBIKAMH OCYIIECTBISUIOCH MOCTIEA0BATENBHO
U TIOCTYNATENBHO, C COONIOJIEHUEM TPUHIMIIA TIPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPUYECKHX IMPEeACTaBICHUN OO0YYarolIUXCs, paclIupss U
yrayossst e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun oTBoAuTCA 2 Yaca B Henelto B 10 kiacce u 1 yac B Henmenmto B 11
KJ1acce, BCero 3a JiBa roga oOyueHus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBbIE MOHATHS cTepeoMeTpun. Touka, mpsiMasi, TNIOCKOCTb, TpocTpaHcTBO. [lonsaTue 00
AKCMOMAaTUYECKOM MTOCTPOCHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3aumHoe pacnonoxeHne npsMbIX B IPOCTPAHCTBE: NEPECEKAIOLIMECS, MAPAIIIEIbHBIE U
CKpemuBaronmecs npsmeie. [lapamienbHOCT, TPSAMBIX M IJIOCKOCTEHM B IPOCTPAHCTBE:
napajuvieibHble MPSMbIE B IPOCTPAHCTBE; MAPAIETbHOCTh TPEX MPSAMBIX; MAPATIETbHOCTh MPSIMON
Y TUIOCKOCTH. YTJIbl C COHANpPaBJICHHBIMU CTOPOHAMHU; YTOJ MEXAY HPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapajuleNIbHbIE TUIOCKOCTH; CBOMCTBA MAapaUIENbHBIX IJIOCKOCTEH.
[Ipocreiiimue npocTpaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpaj’aAp, KyO, Mapalienenumne];
MMOCTPOEHUE CEYEHHUI.

[lepneHAMKyYISIPHOCTh MPSMOM U IJIOCKOCTH: NEPIEHAUKYJISPHbIE NPSMbI€ B IPOCTPAHCTBE,
npsiMbIE TMapajuieNibHbIe W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH, MPHU3HAK TMEPIECHIUKYISIPHOCTH
NPsIMOM U IUIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYISAPHON MIOCKOCTU. YTIIbl B MPOCTPAHCTBE:
YIOJa MEXAYy HNPsIMOM M INIOCKOCTBIO; ABYIPaHHBIM yroJl, JIMHEWHBIA Yrojl JIBYIPAaHHOIO YrIJa.
[lepnenauKymnsip ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
TUTOCKOCTH, TIPOCKIUs (UTYphl HA TUIOCKOCTh. [lepneHAMKYISIPHOCTh IUIOCKOCTEH: MpH3HAK
NEePHEHANKYIISIPHOCTH ABYX II0cKOCTel. Teopema o TpEX mepreHauKyspax.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOIPAHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIBIE U HEBBIIYKIIbIC
MHOTOTPAaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroibHas mpu3Ma; TpaHU U OCHOBAHUSA
OpU3MBlL, TpsiMasl W HAKJIOHHAsS TPU3MbI; OOKOBas Y TIOJMHAs TMOBEPXHOCTb MPU3MBL
[Tapannenenunesn, NpsMOYroibHBIM Mapaienenunes U ero coucra. [lupamupa: N-yrojbHas
nupamMujia, TpaHU M OCHOBAaHWE NHUPAMHIBI; OOKOBass M TOJHAs TOBEPXHOCTh MHUPAMUJIBL;
npaBUjbHAasE M yCeU€HHas MUpaMUJa. OIJIEMEHTbl TpuU3Mbl M nupamMuasl. lIpaBunbHbIE
MHOTOTPAaHHUKHU: TOHSTHE TMPABWJIBHOTO MHOTOTPAaHHUKA; TpaBUJIbHAS TMpU3Ma U TpaBUIIbHAS
MUpaMKJIa; TPaBUIIbHAS TPEYTObHAs MUpaMUAa U MpaBUIbHBIN TeTparap; Kyo. [Ipeacrapnenue o
MPaBUJILHBIX MHOTOTPaHHUKAX: OKTAdIp, J0AeKadap U ukocarap. CedeHus mMpu3Mbl U MUPAMHU/IBI.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IUIOCKOCTH.
DJIeMEHTHI CAMMETPHUH B TUpaMuUIaXx, MapauieJenumneax, NpaBUibHBIX MHOTOTPaHHUKAX.

Bhruncnenue 571€MEHTOB MHOTOTPaHHHUKOB: péOpa, aAuaroHanu, yriel. [lmomaabs GokxoBoi
MOBEPXHOCTH M TOJTHOW MOBEPXHOCTH MPSIMOM MTPU3MBI, TUIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU TpsiMOW mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MApaMUJIBI, TEOpEeMa O TUIomaau yceuéHHon nupamuabl. [lorstue 06 06béme. OOBEM TUpaMUIBI,
MPU3MBI.

[TogoOGubie Tema B mpoctpaHcTBE. COOTHOMIEHWUS MEXKAY IUIOMAIIMHA TOBEPXHOCTEH,
00BEMaMH TOJOOHBIX TEI.

11 KJIACC

Tesa BpaleHus

[{unuaapuyeckas TOBEPXHOCTb, OO0pa3ylollue IWIMHIPUYECKON TOBEPXHOCTH, OCh
[WIMHAPHUYECKON MOBEpXHOCTU. LlumuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromas U
OCh; TUTIOIIAh OOKOBOW M MTOJIHOW MTOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, OOpa3ylolIMe KOHHUYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOU ToBepXHOCTH. KOHYC: OCHOBaHME M BepIInHa, 00pa3yoIias U OCh; IJIOMAlb OOKOBOU
U TIOJHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opa3ylollue U BBICOTA; OCHOBaHHUA M OOKOBas
MTOBEPXHOCTb.



Cdepa u map: UeHTp, paiauyc, AWAMETp; IUIOIIAAL MOBepXHOCTU cdephl. Biaumuoe
pacriosioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o6paxenue Ten BpalleH s Ha INIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

KomOuHamu Ten BpameHust © MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO C(ephI;
cdepa, BliMcaHHasi B MHOTOTPAHHUK, UJIU TEJIO BPAIlICHUS.

[Torsitue 006 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPsIMOYTOJIBHOTO Mapauienenumnena u cieactsus u3 He€. O0bEM nunuHapa, konyca. O6béM mapa
U TUIOIIAh CHEPEHIL.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAIASIMU TOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenust wwiMHapa (MapauieIbHO ¢ TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapaienbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd U B mpocTpaHcTBe. CIOKEHHWE M BBIYMTAHUE BEKTOPOB. Y MHOXEHUE
BEKTOpa Ha uucio. PasnokeHune BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenue 3anay, CBSI3aHHBIX ¢ NPUMEHEHUEM IMPABHII JACUCTBUH C BEKTOpaMH.
IIpssMoyrosbHas cucreMa KoopauHar B npoctpancTse. Koopaunatel Bekropa. IIpocrelimue 3agaun
B KOOpAMHATaX. Yol Mexay BekTopamu. CKaJIpHOE IPOU3BEAECHUE BEKTOPOB. BhIunciieHne yriioB
MEX1Yy MNpSAMBIMM M  IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM  METOX IpH  pelIeHUU
F€OMETPUUYECKHX 3a/au.



IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MpOrpaMMbl ydyeOHOro mpeamera «MaTemaTukay
XapaKTepPU3YIOTCS:

I'paiknanckoe BocnuTanue:

C()OPMUPOBAHHOCTHIO  TPAKIAHCKOW TMO3UIMH  OOydalomerocs Kak AakTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro OOIECTBa, MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUW, TMPOLEAYp TPAKIAHCKOrO oOIIecTBa
(BBIOOpBI, ONpPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKOM I'Pa)KAAHCKOW MIEHTUYHOCTH, YBAXKEHMS K MPOILLIOMY U
HACTOSIIIEMY POCCUICKONM MAaTeMAaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHSIM POCCHUUCKHUX
MAaTeMaTUKOB M POCCHICKOW MaTEMaTHUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ITUX JOCTHKCHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX IICHHOCTEH  poCCHiiCKOro  Hapoja;  Cc(hOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, dTUYECKOTO IOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTH>KCHUI HAYKH U JACSITENbHOCTbIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJAJa B IOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAs ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEHICHUH, PacCYXIACHHI, BOCIPUUMYHBOCTHIO K MaTEMaTHYECKHM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUEeCKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omnacHoro oOpasza KU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBBIO (310pOBOE
nuTaHue, cOANaHCUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryispHas (usuveckas aKTUBHOCTB);
(M3UYECKOTO COBEPIIIEHCTBOBAHMUS, MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN €SI TEIBHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYIOJIIOOUs; MHTEPECOM K pPa3IUYHBIM
chepam mpodecCHOHATBHONU NEATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPHIOKEHUSIMH,
YMEHHMEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oynyiel mpodeccuu M peann3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUI0 H
caM000Opa30BaHMIO Ha MPOTKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyIbTYphl, TMOHUMAHUEM BIUSHUS COIHAIBHO-
PKOHOMHYECKUX TMPOIECCOB HAa COCTOSHHUE TPUPOJHON W COIHMAIBHOM CpeIbl, OCO3HAHUEM
II00aTFHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM; OpUeHTAIlMe Ha MPUMEHEHNE MaTeMaTHIYeCKUX
3HAHWH JJIS pelieHus 3a7a4d B 00JIaCTH OKPYIKAIOIIEH CpeIbl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUN JIJIs1 OKPYXKAIOIEH CPeibl.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMUPOBAHHOCTHIO ~ MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd U OOILIECTBEHHOW MPAKTUKH, MOHMMAHUEM MaTeMaTH4eCKOW HayKu Kak cgepbl
YeJIOBEUECKOU JACSTENbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTU [UJISl PA3BUTHUSl LIMBUIN3ALINU;
OBJIQJICHHEM SI3bIKOM MAaTEMaTUKH M MATEMATHYECKOW KyJIbTYypOH KaK CpeICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO U UCCIEAOBATENIbCKYIO AEATEIbHOCTh HHANBUYAIILHO U B
rpyIIe.

METAINPEIMETHBIE PE3YJIBTATHI



MetanpeameTHble pe3yiabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtukay
XapaKTepU3YIOTCS  OBIAJCHHEM  YHHBEPCAJIbHBIMU  HO3HAGAMEIbHbIMU oelicmeusmu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY — OCUCMBUAMU,  VHUBEPCANbHbIMU — pPe2VIAmUGHbIMU
OelcmeusIMuU.

1) Vuusepcanvhvle nosnasamenvuvle Oeciicmsus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o00yuaruuxcsi (0ceoenue mMemooo8 NO3HAHUS OKPYICAowe20 Mupd;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSATUH,
OTHOUICHUHA MEXIy MOHATHAMHU; (QOpPMYIHpPOBATH OMNpENeiICHUs] MOHITHI; yCTaHAaBIUBATh
CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUS JJIsi OOOOIICHUS W CPABHEHHS, KPUTCPUU
MPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYyJUPOBaTh H  NPEoOpPa3OBBIBATH  CYXKJICHHUS:  YTBEPIUTEIBbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M MPOTUBOpEYMsS B (pakTaX, AAHHBIX,
HAOMIOJICHUSAX M YTBEPXKICHUSX; MpeAsiaraTb KPUTEPUH MJs BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JeNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

MPOBOJMTH CaMOCTOSITEIPHO JOKA3aTeIbCTBA MATEMATHUYECKHX YTBEPXKICHUU (TIPSMBIE W OT
MPOTUBHOTO), BBICTPAaWBaTh ApPTyMCHTAIMIO, TPUBOJUTH TPUMEPhl H  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CIOCOO pelieHus y4yeOHOM 3adauu (CpaBHUBAThb HECKOJIbKO BApUAHTOB pEILLEHUS,
BEIOMpaTh HAHOOJIeE TIOXOSIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCICIOBATSIIbCKUI HWHCTPYMEHT TIO3HAHUS, (POPMYITHPOBATH
BONPOCH, (UKCHUPYIOIIME TPOTHUBOpEYHE, MpodJieMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE,
(GhopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUI0, MHEHHE,

MPOBOANTH CaMOCTOSITENIbHO CIUTAHUPOBAHHBIN JKCIEPUMEHT, MCCIEJIOBAaHHWE MO YCTAHOBJICHHIO
0COOCHHOCTE MaTeMaTH4eCKOro 00BEKTa, SABICHUS, MPOIIECCa, BHISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBJICHUSIMH, TTPOIECCAMH,

CaMOCTOSITENbHO (POpMYIHpPOBaTH OOOOIIEHUS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUs, WCCIIEIOBaHMS, OLICHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX DPE3YyJIbTaTOB, BBIBOJAOB U
00001IeHNI];

MPOTHO3HPOBATh BO3MOKHOE DPAa3BUTHE MPOIECCa, a TAKKE BBIABUTATH TMPEATNOJIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaumeii:

BBISBJISTH AePUIMTH HHPOPMAIIUH, JAaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC U JJISl PEIICHUS
3a/1a4u;

BBIOMpaTh WHPOPMAITUIO U3 UCTOYHHKOB PA3JIMIHBIX THIIOB, aHATH3UPOBAThH, CUCTEMATH3HUPOBATh U
HHTEPIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BHIOB B (DOPM MPE/ICTABICHHUS;

CTPYKTYypUpOBaTh HMH(POpPMAIIMIO, TPEACTABIATH €€ B PasIUYHBIX (GopMaxX, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvle KOMMyHUKamugHwle Oeticmeus, 00ecnedusarom CchopmMuUposanHocns
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:

BOCIPUHUMATh U (HOPMYIIMPOBATH CYXJACHUS B COOTBETCTBHH C YCIOBUSMHU M LEISIMH OOILICHUS;
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y PEIICHHUS 3a/1a4l, KOMMEHTHPOBATh MOJyUYEHHBIH Pe3yIbTaT;



B X0/ OOCYXKJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAEMOU TEMbI, TPOOJIEMBI, pEIIacMOon
3aJa4uM, BBICKA3bIBATh MJIEW, HAICJICHHbIE HA MOMCK PELIEHUsS; CONOCTaBIATh CBOM CYXXICHHS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JWANOra, OOHAPYXHBATh pa3iMyhe U CXOACTBO TO3WLUI; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;
NpPEJCTABIATh  pPE3yNbTaThl  pEIIeHUS 3aJadyd, OKCIEPUMEHTa, HWCCIEJOBAaHMs, IPOEKTa;
CaMOCTOSITENIFHO BBIOMPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a/ad MPE3CHTAUN U OCOOCHHOCTEH
ayJIUTOPUH.

CotpyannuecrBo:
MOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUIYaJIbHOU pabOThl IPU pELICHUU
yueOHBIX 3aj7lay; NPUHUMATh 1EJIb COBMECTHOW JAESITEeIbHOCTH, IUIAHUPOBATH OPTraHHU3aIUI0
COBMECTHOM paloThl, pachpeAensTb BUABI padoT, IOTOBAPHBATHCSA, OOCYXKAATh MPOLECC U
pe3ynbTaT paboThl; 0000IaTh MHEHHUSI HECKOJIBKUX JIFOICH;
y4acTBOBATh B IPYMIIOBBIX POpMax paboThI (00CYkKIeHHs, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBI» U
WHBIC); BBIIOJHATH CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOU JICHCTBUS C JAPYTMMHU UICHAMHU
KOMaHJbl; OIICHMBATh KAdeCTBO CBOETr0 BKJIaga B OOMIMIl MPOAYKT MO KPHUTEPUsIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pezynsamuensie Oeticmeus, obecneuusaiom Gopmuposanue CMvlCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3anus:
COCTABIIATH TIaH, AITOPUTM PEIICHHS 33]]a4H, BEIOUPATh CIIOCO0 peHIeHuUs ¢ y4ETOM UMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BApUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:
BJIAJICTh HaBBIKAMHU I[O3HABATENbHON pedIeKcuM Kak OCO3HAaHUS COBEPIIAEMBIX JACHCTBUM U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIOCO0AMM CAMONPOBEPKH, CAMOKOHTPOJIS
nporiecca 1 pe3ysbTara peleHus] MaTeMaTHIecKOr 3a/1a4H;
NpeBUIETh TPYAHOCTH, KOTOPhIe MOT'YT BO3HUKHYTh IPU PEIIEHUH 3a]laul, BHOCUTbh KOPPEKTHUBbI
B JICSITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMJIEHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEH;
OILICHUBATh COOTBETCTBHE PE3YNbTaTa LEIH W YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHIKECHUS HIIH
HEJIOCTHKCHHS PE3yJIbTaTOB JCSITEIBHOCTH, HaXOANUTh OIIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI
10 KUIIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MPsIMasi, INIOCKOCTb.

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIIEACTBHUS U3 HUX IIPU PELICHUU I'€OMETPUYECKHUX
3aj1ad.

OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KnaccudunupoBaTs B3auMHOE pacriojioKeHUe NPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yrojl, TPaHU JBYTPAHHOIO yria, peOpo JBYrpaHHOrO
yTJ1a; TMHENHBIN YroJl ABYTPaHHOTO yIJia; TpagyCcHas Mepa JBYIPaHHOIO yIJa.

OnepupoBaTb NOHATUSMU: MHOTOIPDAHHUK, BBINYKJBIM M HEBBINYKJIbIH MHOTOIDAaHHUK,
3JIEMEHTBI MHOTOI'PaHHUKA, IPABWIBHBIM MHOTOIPaHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB (IHMpamMuja; IpuU3Ma, HPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccugunupoBarb MHOTOTpaHHUKH, BBIOMpPasi OCHOBAHUS JJIsl KIACCU(BUKAIMH (BBITYKIIbIC
Y HEBBINMYKJIbIE MHOTOI'PDAaHHUKH; NPABUJIbHBIE MHOTOTPAaHHMKH; INPSIMBIE M HAKIOHHBIC IPHU3MBI,
napajuIeIeIUuIe/bl).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.



OOBSACHATH IPUHIIUIIBI TOCTPOCHHSI CEYCHUH, UCTIOIB3YsT METOJT CIICIOB.

CTpOI/ITB CCUCHUSA MHOI'OIrPaHHUKOB MCTOAOM CJICAOB, BBIIIOJHATH (BBIHOCHBIG) IIJIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemratn 3aa4i Ha HaXOXIACHUC I'COMCTPHUYCCKUX BCJIIMYUH I10 o6pa3uaM WM aJiropuTrMam,
NIPUMEHSS] U3BECTHBIC aHAIUTUYECKUE METO/IbI IPU PEIICHUHU CTaHIAPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIYUCIICHUC paCCTOSIHI/If/’I MCKAY ABYMA TOYKaMH, OT TOUYKHU OO HpHMOfI, OT TOYKH 0 IINIIOCKOCTH,
MEXy CKPEUTHBAFOIIUMUCS MPSIMBIMH.

Pemratn 3aa4i Ha HaXOXIACHUC I'COMCTPHYCCKUX BCJIIMYUH I10 o6pa3uaM WM aJiropuTrMam,
NPUMEHSS] U3BECTHBIC aHATMTUYCCKAE METO/IBI TIPU PEIICHUU CTaHJIAPTHBIX MaTEMATUYCCKUX 3a]a4
Ha BBIYHCIICHUE YIJIOB MEXIY CKPCIIUBAIOIIMMUCS TPSMBIMU, MEXKIY MPSIMON M IUIOCKOCTBIO,
MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB.

Bbrauciate 00bEMBI M TUIOMAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (NIpHU3Ma, MUPaMUia) C
IPUMEHEHHEM (OpPMYJ; BBIYMCIATH COOTHOIICHUS MEXIY IUIOIAsIMHU MOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX MHOTOTPAHHUKOB.

OHGpI/IpOBaTI) MOHATHUAMU: CHUMMCTPUSA B MPOCTPAHCTBC, LCHTP, OCb HU IIJIIOCKOCTbH
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYDBHI.

W3Bnekarp, mpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

[lpumensTp reomerpuueckue (GakThl ISl pEIICHHs  CTEPEOMETPUYECKHX  3a7ad,
NPEIOIArafoIIuX HECKOJIbKO IIIarOB PENICHHUsS, ©CJIM YCJIOBUS NPUMECHEHUS 3a/laHbl B SIBHOHM
dbopwme.

[IpuMeHSATh NPOCTEHINKE MPOrpaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoauTH, TpUMEpPHl MATEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE ¢ SKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh TONYYEHHbIE 3HAHWS Ha TMPAKTHKE: aHAIM3UPOBATH pEAbHBIE CHUTYallMH H
MNPUMCHATH HU3Yy4YCHHBIC IIOHATUSA B mponecce IIOUCKa peICHUA MaTeMaTN4YCCKHN
c(hopMyIUpPOBaHHON MPOOJIEMBI, MOAETUPOBATH pealbHbIE CHUTYallMH Ha S3bIKE T'€OMETPUH,
UCCJICSIOBATh ITOCTPOCHHBIE MOJCIA C HCIIOJB30BAaHHUEM T'€OMETPHYECKHX TOHATHH M TEOopeM,
anmapara anreOpbl; peniaTh MPaKTUYECKHe 3a/1auM, CBS3aHHBIE C HAXOXKIECHUEM T'€OMETPHUECKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSMU: LHWIMHJPUYECKAs MOBEPXHOCTb, 00pa3yroliyue LUINHAPUIECKON
MOBEPXHOCTH; LMJIMHJIpP; KOHMYECKas IMOBEPXHOCTh, OOpa3ylolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

Pacno3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOJTyYEHUS TeJl BpallleHusl.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHME CEIMEHTa, BHICOTA CErMEHTa;
LIapOBOM CJIOM, OCHOBaHHE LIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TeN BpalleHMs, T€OMETPUUYECKHX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh NOHATUAMU: MHOIOI'PaHHMK, BIIUCAHHBIN B C)epy U OMMUCAHHBIN OKOJIO Cepsbl;
cdepa, BMcaHHast B MHOTOT'PAaHHUK MJTH TEJIO BPAIICHUSI.

BbIunciaTe COOTHOLIEHUS MEXY IUIOIAAsIMH TOBEPXHOCTEN M 00bEMAMU IOJOOHBIX TEJI.

N300paxkaTh u3y4yaemble (QUIYypbl OT PYKH M C TNPUMEHEHHEM TMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BH[
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUs TeJl BPaIllCHUs.

W3BnekaTb, MHTEPIPETUPOBATH M MPeoOpa3oBHIBaTh HH(YOPMALUIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (PUrypax, MpeCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.



OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BrImonaaTs ,[[Cf/iCTBHSI CJIOKCHUS BCKTOPOB, BbIYUTAHHA BCKTOPOB U YMHOXXCHUA BCKTOPA HA
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T.

IIpuMeHATh paBUIIO NapasuIeIICIUIIEIA.

OnepupoBaTh NOHATUAMU: JEKApPTOBbI KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOI MEXKIAYy BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomuts CyMMy BEKTOPOB M IIPOMU3BEIECHUE BEKTOpA Ha YMCIIO, YIOJ MEXAY BEKTOpaMHU,
CKaJISIPHOE MPOM3BEIEHHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOpAUHAT.

[lpumensTp reomerpuueckue (GakThl ISl pEImIeHHs  CTEPEOMETPUYECKHX 3374,
IIPEIIIOJIaraloIuX HECKOJBKO ILAroB DPEIIEHUsS, €CIU YCJIOBHS IPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

Pemarp npocreiinine reoMeTpUYECKHE 3aJayd Ha IPHUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOJa.

Pemars 3amaum Ha [10Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHMH W HaXOXJICHUE
TCOMECTPHUICCKUX BCJIHUYHH I10 06pa3uaM WKW aJIroput™Mam, MpUMCHASA HM3BCCTHBIC MCETOJbI IIpPHU
PELIEHUN CTaHIAPTHBIX MaTEMaTUYECKUX 3aJau.

IIpuMeHATs NpOCTEHIIME NIPOrPAMMHBIE CpPEICTBA M IEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPY PEIIEHUU CTEPEOMETPUUECKHX 3a1a4.

IIpuBoauTe, NIpUMEPBI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOAEC M  KU3HU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJydEHHBIE 3HAHUSA HA IPAKTHKE: AHAIM3UPOBATH PEANBHBIE CUTyallMd M
IPUMEHATH  U3Y4YCHHBIE  IIOHATUA B IIpOLECCE  TIOMCKAa  pEelIeHUus  MaTeMaTUYEeCKH
chopMyTUpOBaHHON MPOOJIEMBbI, MOJCIMPOBATH pEAIbHBIC CHUTYallMHM Ha S3BIKE TE€OMETPHH,
UCCIIENOBATh IOCTPOCHHBIE MOJECIHM C HCIOJIB30BAHUEM TIE€OMETPUYECKUX IOHATHM U TEOpEM,
arrapara anre6pm; peuiaTh MPAKTHUYCCKUC 3ajadr, CBA3AHHBIC C HAXOXIACHUEM TI'€COMECTPHUYCCKUX
BEIINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NPOrpamMMbl Bcero 05[ TPOILHBIC pﬁalcanecKne o0pa3oBaTte/ibHbIE
padoThl padoThbI pecypes
bubnunorexa LIOK
! Baenenne B crepeomerpuro 10 https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MapaienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHIUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEN 12 bubmmorexa HOK
PHCHAMRYIAD P https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 VYrubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1 hitps:/m.edso0.ru/1c209e37
bubnunoreka LIOK
> Mrororpanuii 1 . https://m.edsoo.ru/1c209e37
N bubnuorexa [IOK
6 OOLEMEI MHOTOTPAHHNUKOR 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbI 4 1 bubmorexa HOK
P ' b T https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
bu6mmoreka [IOK
1 Tena spatieris 12 https://m.edsoo.ru/1c209e37
" bubnmoreka [JOK
2 ObLEmb e > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTops! U KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 7 1 bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



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




IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
Ne Kosan4yectBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
. Tema ypoka o0pa3oBarte/ibHbIC
w/n yp Beero KonrTpoabubie IIpakTuyeckue wayenus p
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia 5
noamoreka [JOK
1 n300pakeHNs Ha PUCYHKAX: M300pakeHUs 1
N https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajieIbHbIX MPSIMBIX P
(OTpe3KoB), cepeAHBI OTPE3Ka
2 [TonsTusa: nepecexkaromuecs MIOCKOCTH, 1 bubnunoreka LIOK
IIEpECEKAIOIIUECS MPSAMast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 [TonsiTHs: mepeceKarouecs MmIoCKOCTH, 1 bubnnorexa [JOK
HepeceKaroIInecs npsmasi U MI0CKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTpaHHUKAMU
4 U300pakeHUE MHOFOF[I;)aHHI/IKOB H;. PUCYHKAX 1 bubmorexa [OK
’ https://m.edsoo.ru/a63959%d
Ha TPOCKIIMOHHBIX YepTekKax D
HauanbsHbie cBeieHUS 0 KyOe U mupamuie, ux
. g Y PaMHAE, bubmuoreka [IOK
5 pa3BépTku 1 Mojaenu. CeueHus 1 hitps://m.eds0o.ru/b30dff38
MHOTOTPaHHUKOB — '
HauanbsHbie cBeieHUS 0 KyOe U mupaMuie, ux
. g Y PaMHAE, bubmuoreka [IOK
6 pa3Béptku 1 Mojenu. CeueHus 1 https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB — '
[TonsiTn aKCMOMATUYECKOM MOCTPOCHHUH
0 e 00 akcuo €CKOM I10CTpOe Bubnmorexa [[OK
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U 1 https://m.edsoo.ru/0cc5cafe
CIIECTBUS U3 HUX — )
[Monsitn aKCMOMATUYECKOM MOCTPOCHHUH
0 e 00 akcuo €CKOM I0CTpOe Bubsmorexa [IOK
8 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U 1 hitps://m.eds0o.ru/239¢8chA4
CIENCTBUS U3 HUX — :
[Tonsitn aKCHOMAaTUYECKOM MOCTPOCHHUH
0 e 00 akcuo €CKOM I10CTPOe Bubmorexa [IOK
9 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U 1 https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX — )
10 [TonsiTre 06 akcMOMATHYECKOM MOCTPOEHUU 1 bu6muoreka [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJICACTBUA U3 HUX

B3anMHOE pacosioKeHue NpsiMbIX B

https://m.edsoo0.ru/258fc245

bubnunoreka LIOK

11 MIPOCTPAHCTBE: MepeceKaronuecs, hitps://m.eds00.ru/1a2520f6
NapaJuIeIbHbIE U CKPEIIUBAIOLIUECS IIPSIMbIE — '

12 npocrpaerne: Taputomae npmie BuGmiorexa IOK
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX MPSMBIX https://m.eds00.ru/93ad36b3
[TapannenbHOCTb NPSMBIX U IIoCcKoCTel B Buborexa LIOK

13 npoctpaHctse: [lapaniensHoCTh NpsMON U hitps://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH — '

14 VYTibl ¢ cCOHaNpaBlIeHHBIMU CTOPOHAMU Eﬁgg?/(;:eezicﬁ)orﬁ@ 407109

bubnunoreka LIOK

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE hitps://m.eds00.ru/fe733862

16 v bubmuoreka [{OK

PO MEHULY TIPAMBIMI B HPOCTPARCTBe https://m.edsoo.ru/2935a9a0

17 [TapamienbHOCTD IIIOCKOCTEN: MapasuleiIbHbIe Bbu6moteka LJOK
MJIOCKOCTH https://m.edsoo.ru/2e18f255

18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH bubmorexa LIOK

https://m.edso0.ru/e504d656

19 [Ipocreiimume npocTpaHCTBEHHbIE PUTYpHI HA bubmmnoreka HOK
TUIOCKOCTH: TE€TPadIp, KyO, mapajliesIeHIIe]T https://m.edsoo.ru/4a28dc02

20 [Toctpoenue ceuennit bubmorexa HOK

https://m.edsoo.ru/1d434d0f

21 3 COT S —— bubmuoreka [IOK

ocTpoeHHe cete https://m.edsoo.ru/ec26fe5d

22 EJ'(I) HTIE) OJITI;{?HP%(;TZIT OTzeMl?[aHaIJ)I;JIIMiI:HH Th bubmorexa I[IOK

ocKoc pocTp v,? €. apalICIbHOC https://m.edso0.ru/9a0a9e56
NPSIMBIX U IJIOCKOCTEH

23 [lepnieHAUKYISAPHOCTD MPSMON U MIIOCKOCTH: bu6muoreka [JOK
NEepIEHIUKYIISPHBIE MTPSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d

24 [IpsimMble napaienbHble U bubmuoteka [IOK

NEPNCHAUKYIIAPHBIC K IINITOCKOCTH

https://m.edsoo.ru/0ac11c95
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[Ipsambie mapasienbHbIe U

but6mmoreka [IOK

25 NEePIEHIUKYIISAPHBIC K MJIOCKOCTH https://m.edsoo0.ru/ba545966
2% [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U Bu6muoteka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHIuKyJIapHOCTH IPSIMOK U bubnuorexa [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15
8 TeopeMa 0 npsIMO¥ ITEPIIEHAUKYIISIPHOU Bu6mumoteka [JOK
IJIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o mpsiMOl NEPIEHANKYISIPHON bubnuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa o psIMOii EpIIEHAUKYISIPHON bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
[TepnienquKymsip U HAKJIOHHBIE: TOSTHU
31 0Te¥r)01€11<1f1l ﬂoyﬁnlc))cxojnf Opacc:ofi)la{lflce (())T ) bubsmorexa [IOK
. ’ https://m.edsoo.ru/33c477d3
IPSIMOM 70 IJIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE! TOSTHU
32 0Te¥r)01€11<1f1l ﬂoyﬁnlc))cxojnf Opaccjoﬁ)l?l(jl:: (())T ) buGnuorexa LIOK
o ’ https://m.edsoo.ru/66fefadd
IPSIMOM 70 IJIOCKOCTH
| e e pe B 0K
N ’ https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 TJIOCKOCTH
o | e ® e pe B 0K
N ’ https://m.edsoo.ru/dbee22bc
PSIMOM 70 TJIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTrOa MEXAY NPSIMON U bubmuoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJI, TMHEHHBIN yroj bu6muoreka [JOK
JIBYTPaHHOT'O yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmuoreka [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed
18 [leprieHAUKYISIPHOCTD MIOCKOCTEMN: TPU3HAK bu6muoreka [JOK
NEepIEHIUKYIIIPHOCTH JABYX IIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [IeprieHAUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubmuoteka [IOK

NEePHEHANKYJISIPHOCTH ABYX IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e
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[leprieHANKYIASIPHOCTD MIIOCKOCTEM: TPU3HAK bubnuorexa [JOK
40 . .
NEePICHIMKYIISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX NepHEHAUKYIAPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepHEHANKYIIAPAX bubmorexa [IOK
https://m.edso0.ru/9f246736
KonTponbhas pabota no remam
44 "TleprnieHAUKYISIPHOCTD MPSIMBIX U Bbu6moteka [JOK
riockocteit" ¥ "Vl MeX1y MPSMBIMU H https://m.edso0.ru/5h971ef3
II0CKOCTSIMU"
[TonsiTie MHOTOTPAaHHUKA, OCHOBHbBIE
45 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U bubmmoreka [JOK
HEBBIMYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKA
[Ipuzma: N-yronpHas mpu3Ma; rpaHu v
16 OCHOBaHUS IPU3MBL; TIpsIMasi U HAaKJIOHHAS bubnnorexa [JOK
HpU3MBI; OOKOBas U TIOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapamnenenunesn, NpsMOYTOIbHBIN bubmuoreka [IOK
napaJuIeNieuIe] U ero CBOicTBa https://m.edsoo.ru/8a7be683
[Mupamupaa: N-yrompHasi mupaMua, TpaHA U
48 OCHOBaHUE MUPaMUJIbI; OOKOBAs U MOJTHAS bubnmnorexa [JOK
MIOBEPXHOCTh MIUPAMUJIBL;, IPABUIIbHAS U https://m.edsoo.ru/fblcdOa5
yceuéHHasl TupaMuIa
[IpaBubHBIE MHOTOTPAHHUKH: TTIOHSITHE
o | TS T e BiGaionsa LOK
’ https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJdbHAs MUpaMUIa U
MPABUIIBHBIN TeTpadip; KyO
IIpencraBnenue o MpaBUIBHBIX Bubmorexa [IOK
50 MHOTOTPaHHHUKAX: OKTadIp, T0ACKadIp U

HUKOCadIp.

https://m.edsoo.ru/a0fdd5bf
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CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOM, TNIOCKOCTH.

bubnunoreka LIOK

51 DJIEMEHTH CHAMMETPHUH B TUpaMuUax, https://m.eds00.ru/b9e777d9
napauieNienumne1ax, MpaBuiIbHBIX
MHOTOTpaHHHUKaX
52 Borunciienure 3571eMeHTOB MHOTOIPaHHUKOB: bubnuorexa [IOK
pEOpa, AMaroHayu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTHU MPSIMOU MPU3MBI, ILIOIIAAb bubmuorexa [IOK
OCHOBaHHMii, TeopeMa 0 OOKOBOI TOBEPXHOCTH https://m.edso00.ru/37d84157
MPSIMOM MPU3MBbI
[Tnomane 60KOBOM MOBEPXHOCTH U
54 IIOBEPXHOCTHU IIPaBUIIbHOU IMMPAMHU/IBI, Bu6moteka [JOK
TEeopeMa O IUIOIIaa OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEYEHHOU MUPaMUIbI
55 KonTtponsHast pabora o Teme Bbu6mmoteka [JOK
"MHOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuorexa [IOK
56 lomsue 06 0bnEme https://m.edso0.ru/7ad0020b
. bubmuoreka [IOK
> OOBEM mpam LI https://m.eds00.ru/235171b3
. bubnuoreka [IOK
58 OOBEM Hpamup: https://m.edsoo.ru/f47dfefd
. bu6nmorexa LIOK
59 OOBEM mHpamH LI https://m.eds00.ru/79c10312
" bubmuoreka [IOK
60 OOBEM mpam LI https://m.edsoo.ru/2faadc3f
. bubnunorexa LIOK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
. bubmuoreka [{OK
62 OOBEM mpu3MEI https://m.eds00.ru/1e053890
N bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.edso0.ru/482d3f51
64 Kontponbnas padota mo teme "OObEMBI bubnuorexa [JOK
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MHOTOTPaHHUKOB"

https://m.edso0.ru/28a6573c

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS

bub6nmoreka [IOK

65 3Hanuid. [TocTtpoeHue cedenuii B 1 .
MHOTOFpaHHHKe https://m.edsoo.ru/098bedad
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHWA. BeraucieHne paccTosSHUMI: Mexy Bubmorexa LIOK

66 JIBYMSI TOYKaMH, OT TOYKH 70 MPSMOH, OT 1 https://m.edsoo.ru/f7792bag
TOYKH JI0 TUIOCKOCTH, MEXKTY E— '
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU

bubmuoreka [{OK

67 Hrorosas KOHTpOILHAA padoTa . https://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3 AN
3HaHUH. BbuuciieHue yrioB: MexIy BuGmorexa LIOK

68 CKPEILIMBAOIIUMHUCS MPSIMBIMH, MEXIY 1 https://m.eds0o.ru/56765e8b
IPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, — '
YIII0B MEXKIY TUIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I Hata o0pa3oBaTejibHbIE
/i yp Beero OHTposIbHbIe | IIpaKTHHIecKHe | oy oy g p
padoThI padoThI pecypchl

1 Cdepa u map: neHTp, paanyc, uameTp; 1 bubmuorexa [JOK
IUIONIA/Ib TIOBEPXHOCTH CHEephl https://m.edsoo.ru/0341bc2b
B3aumHoe pacrionoxenue chepsl U Bubnmorexa LJOK

2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1 _

https://m.edsoo.ru/bed12a43
cdepe; momanb cheps

3 N3o6paxenue chepsl, mrapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yroIne WIHHIPHIECKON 1 bubmmoreka [JOK
[MOBEPXHOCTH, OCh [IWJIHHAPUIECKOM https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTH

S noseptocts,oGpasyioutun  oee: oz 1 ubmotera LIOK

px™ > OOPASYION > HHIOMAA https://m.edso0.ru/188f6216
OOKOBOM U MOJHOI MOBEPXHOCTH
N3o006paxkeHne NUINHAPA HA TIIOCKOCTH.

6 PazsépTka nununapa. CedeHus MIMHIPA 1 bubmuorexka [JOK
(MITOCKOCTHIO, TapaUIEITbHON HITH https://m.edsoo.ru/016e25eb
MEPIICHIUKYIIIPHOW OCH IIHIUH/IPA)

7 commecxott noseputoen, oo sepuma 1 Bubmorera LIOK

N P ’ P https://m.edso0.ru/c94ba09b
KOHUYIECKOM MTOBEPXHOCTH
8 fg H;;C :I((: CI;(ZIBSIZI/Z H H?Ie()pHJEJ.HII{:aéOKOBOﬁ u 1 bubmorexa HOK
pasylort e https://m.eds00.ru/897dd3b2
MTOJTHOM ITOBEPXHOCTH

9 VY ceu€HHbIN KOHYC: 00pa3yIoIINe U BBICOTA; 1 bubnuoteka [JOK
OCHOBaHHUs U OOKOBas MOBEPXHOCTh https://m.edsoo.ru/1468bab3

10 Pawiprea xonyen. Corenn komycn ) Bubmoera LIOK

P yea. ony https://m.edsoo.ru/Obdelbe8
(TIIIOCKOCTBIO, TTAPAJIIEIEHOW OCHOBAHHIO, U
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IJIOCKOCTBIO, IPOXOSIIEH Yepe3 BEPIIUHY)

11 KomOunanwms Ten BparieHus u bub6nmoreka [IOK
MHOT'OTPaHHHKOB https://m.edsoo.ru/3cef10e5
M =2 .
e B 10K
pa, p https://m.edso00.ru/0b136158
TEJIO BpallleHUs
13 [Tousitue 06 00béMe. OCHOBHBIE CBOMCTBA bubnunoreka LIOK
00BEMOB TEN https://m.edsoo.ru/26a03fb7
N bub6nmoreka [IOK
14 O6HEM mumHIpa, KoHyca https://m.edsoo.ru/5513d87b
. bubmuoreka [{OK
15 O61Em mapa u noma chepe! https://m.edsoo.ru/d189bde?2
IT .
16| Covmaomesn sy mmomanaem bumorera LIOK
. . https://m.edso00.ru/810cfleb
MMOBEPXHOCTEH, 00BEMAMHU ITOAOOHBIX TETI
17 KonTponbhast padora no temam "Tena Bbu6mmoteka [JOK
Bpaienus" u "O0beMbl Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/5caefclb
19 CroXeHHe ¥ BRIYUTAaHHE BEKTOPOB bubmmorexa LHOK
https://m.edso0.ru/23f4f089
20 VYMHOKEeHHEe BEKTOpa Ha YHCIIO bubnmorexa [IOK
p https://m.edsoo.ru/dee379eb
20 rerommanapm sotropo. pasno BuGmoterca LIOK
P paM. 1ip https://m.edsoo.ru/a28fd74e
napauiesienumnea
99 Pemenue 3anay, CBSI3aHHBIX C IPUMEHEHHEM bubnunorexa LIOK
MPaBUII ICHCTBUI ¢ BEKTOpaMH https://m.edsoo.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METOI ITPU bu6muoreka [JOK
pelIeHNH TeOMETPHUECKUX 3aa4 https://m.edsoo.ru/d3alfe30
0| o g o LOK
poctpal ) pA pa. https://m.edso0.ru/48db7058
[Ipocreiimume 3a1a4u B KOOpAWHATAX
25 VYron mexay Bektopamu. CKaasipHOE bubnuotexa [JOK
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MIPOU3BEICHUE BEKTOPOB

https://m.edsoo.ru/725effc4

26 Brruucienue yrioB Mexay NpsMbIMU U 1 bubnuorexa [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KonrtponsHas padora no reme "Bekropsl u 1 Bu6muoteka [JOK
KOOPAMHATHI B IIPOCTPaHCTBE" https://m.edsoo.ru/77¢c22fc5
[ToBTOpEeHuE, 0000IIEHNE U
8 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0600IICHNE 1
29 cucreMaru3anus 3HaHUH. OCHOBHBIE 1 bu6nmorexa LIOK
¢burypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
30 g&iiiﬁi&iih&iofiziﬁe ;Iaz[atm 1 Bubmorexa HOK
’ https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
31 g&iiiﬁi&iih&iofiziﬁe ;Iaz[atm 1 Bubmorexa HOK
’ https://m.edsoo.ru/4dffdad7
TUTAHAMETPUHU F METOJIBI HX PEIICHUS
[ToBTOpenue, 0600IIEHNE U
32 cuctemaTusaius 3HaHuii. OCHOBHBIE 1 bubmuoreka [{OK
burypsl, hakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
33 HToroBas KOHTpOJIbHAS paboTa 1 Egg;ﬁ;ﬁ%ii?’ﬁ/ecz Adfc2
34 [ToBTOpEeHue, 06001IEHNE 1 1 bubmmnoreka HOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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