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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00y4arOLIHXCS
10 —11 wiaccoB pazpaboTaHa Ha ocHOBe DelepabHOrO rocyIapCTBEHHOr0 00pa30BaTEIbHOIO
CTaHJapTa CpenHero odmero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
O6H_[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O U ITO3HABATCIBHOI'O Pa3BUTHA JINYHOCTH 06yqafonmxca.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpUM Ha YPOBHE CpEJHEro OOLero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHUSA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIbHBIX IPEACTABIEHUH O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLUi, COOTHOIEHUH PEaIbHOTO M UJCAbHOIO, XapaKTepe OTPAKEHUS
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK W pOJIM MAaT€MaTU4YeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
CrocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PCHHS YUYAIIMXCS, a TaKKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTalli B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCS OJHUM M3 0a30BbIX IPEIMETOB HA YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTh M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TAK U TYMaHUTApPHOM.

Jlormueckoe MblluieHHE, (GOPMUPYEMOE MPU H3YUYEHUH OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB TE€OMETPUM M IOCTPOCHUM LEMOYKH JIOTMUECKUX YTBEP)KIECHUN B XOJE€ pELICHUS
FeOMETPUUECKHUX 3a/lad, YMEHHE BBIIBUTaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPU PEIICHHUH 33Jad €CTECTBEHHO-HAyYHOI'O LMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NesITeIbHOCTH YenoBeka. OpueHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIBHOTO OBITHSA, (hOpMa OTPAKEHUS OKPYKAIOILET0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEICTBUTEIIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMH 00pa3amMu OO0BbEANHSIET pa3Hble BUJIbI yYEOHON U TPYJOBOU EATEIbHOCTH,
SBISIETCA OAHMM M3 TPOPECCHOHATBHO BaXHBIX KayeCcTB, IOITOMY akKTyalbHa 3ajayda
dbopMupoOBaHUS y 00yUaIOLUXCS TPOCTPAHCTBEHHOTO MBIIIIEHHSI KaK Pa3HOBUIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HalpaBJIECHUSM.

[{enb ocBoeHUS MpOrpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM YpOBHE OO0YUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOI0JKEHUST 00pa30oBaHUs 11O
CIICUAJIBHOCTAM, HC CBA3AaHHBIM C NPUKJIAAHBIM UCTIOJIb30BAHUCM I'COMCTPHHU.

[Tporpamma 1o reoMeTpru Ha 0a30BOM ypOBHE IIpeTHA3HAYEHA JJI 00yUYaIONTUXCS CPeaHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHCHUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus. Takum o0Opa3zom, oOydaroimuecs Ha 0a30BOM ypPOBHE JOJKHBI OCBOUTH OOIIHeE



MaTeMaTHYECKUEe YMEHHUS, CBSI3aHHBIE CO CIeU(DUKON TEOMETPUH B HEOOXOAMMBIE JJIsl )KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3Yy4UTh F€OMETpUI0 OoJiee
rIyOOKO, €Clii B JAJbHEHWIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYECCKHX 3HAHHSIX B
npohecCuOHaANBHOM NeSTeNbHOCTH.

JlocTHKEHHE LIeJIM OCBOEHHUS IIPOTrPaMMBbl 00€CIIEUNBAECTCS PELIEHHEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3aauaMi OCBOCHHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

dbopMHUpOBaHKUE MPECTABICHUS O TEOMETPUH KaK YacTH MHUPOBOM KyJbTYpbl U OCO3HaHHUE €&
B3aUMOCBS3U C OKPYXKaIOLIUM MUPOM;

(bOpMI/IpOBaHI/Ie INPEACTABIICHHUA O MHOI'OI'paHHHMKAX MW TEJIaX Bpall€HUA KaK O BAKHEUIIINX
MAaTEMATUYCCKUX MOJACIIAX, IIO3BOJIAOIUX OIIMChIBATh U I/I3y‘IaTL pa3HBIe SABJICHHUA 0pr>1<a}01uer0
MUpa;

dbopMHpOBaHME YMEHHS paclo3HaBaTh Ha YEpTEXKax, MOJACIAX M B pEATbHOM MHUpPE
MHOTI'OI'PaAHHHUKH U TCJIa BPAIICHUA,

OBJIAICHUC MCTOAAaMH PCIICHHA 3aJa4 Ha IMOCTPOCHHA Ha I/I306pa)KGHI/I$IX MMPOCTPAHCTBCHHBIX
(uryp;

q)OpMI/IPOBaHI/IC YMGHI/UI OHGpHpOBaTI) OCHOBHBLIMU IIOHATHUAMHU O MHOFOFpaHHI/IKaX n TCJIax
Bpalll€HA U KX OCHOBHBIMHU CBOﬁCTBaMI/I;

OBJIAACHUC aJIFOpI/ITMaMI/I pemeHI/m OCHOBHBIX THUIIOB 3aaa4, (1)OpMI/IpOBaHI/Ie yMCHI/Iﬂ HpOBOIII/ITI)
HCECJIOKHBIC JOKA3aTCIIbHBIC PACCYKACHHUA B XOA€ PCIICHUA CTCPCOMETPUICCKUX 3a/lad U 3aa4 C
HpaKTI/I‘ICCKI/IM COI[Cp)KaHI/IeM;

Pa3BUTHC HUHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I>'I 06yqafom1/1xc;1, MMO3HABATEIbHOU
AKTUBHOCTH, UCCJICIOBATCIbCKUX YMGHI/Ifl, KpI/ITI/ILIHOCTI/I MBIIJICHUS,

dopmupoBaHne  (QYHKIMOHAIBHOM  I'pPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUM:  yMEHHUE
paCHOSHaBaTI) HpOfIBﬂeHI/IH FGOMCTpI/ILIeCKI/IX HOHSITI/II\/'I, O6T)CKTOB nu SaKOHOMepHOCTCI\/JI B peaJ'II)HI)IX
JKU3HCHHBIX CHUTyallUdX W TIpH H3YUCHUHU OPYTHUX y‘Ie6HLIX npeaAMETOB, IIPOABJICHUA
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (POpMyIHpOBaTh MX Ha SI3bIKE T€OMETPUM M CO37aBaTh
TCOMETPUICCKUC MOICIHU, MPUMCHATH OCBOEHHBIN FCOMeTpI/I‘{eCKI/Iﬁ arrapar i pCHICHUs
HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX 3ajaa4, I/IHTepHpCTI/IpOBaTI) 1 OIICHUBATH HOJ'IyLIeHHI)Ie pe3y.J'II>TaTI>I.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS] BKIOYEHHE B KYpC CTEPEOMETPHH B
HayaJle €ro U3y4eHHs 3a7ad, pellaeMbIX Ha YPOBHE MHTYUTUBHOIO ITO3HAHMS, U ONPEICIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IIPOCTPAHCTBEHHOT'O  MBIIUIEHUS, CTUMYJIHMPYET IPOTEKAaHWE WHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHUPYET K JAIBHEUIIEMY U3YYECHHIO IIPEIMETA.

HpeI[HOqTCHI/IC OTHaETCs HarJ A AHO-KOHCTPYKTUBHOMY MCTOLY 06y‘-ICHI/IH, TO €CTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOCH OCHOBE YYBCTBECHHOCTD HpeﬂMeTHO-HpaKTH‘—IeCKOﬁ
JIesTeabHOCTH. Pa3Butne MMPOCTPAHCTBCHHBIX HpCI[CTaBJ'ICHI/Iﬁ Yy yqaluxcd B KypCe CTCpCOMETPUA
IMPOBOAMUTCA 3a CU€T pe€miCHud 3a1a4 Ha CO3JaHUC IMPOCTPAHCTBCHHBIX 06pa3013 N 3aJa4 Ha
ONCpUPOBaHUC MPOCTPAHCTBCHHLIMU 06pa3aMI/1. CO3)13.HI/IC 06pa3a IpoOBOAUTCA C OHOpOfI Ha
Hariis1iIHOCTh, a OIICPHUPOBAHUC 06p330M — B YCJIOBHUAX OTBJICYCHUA OT HAITIAAHOCTH, MBICJICHHOT' O
HN3MCHCHUA CTO HCXOJHOTO COACPIKAHUS.

OcHoOBHBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B NPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPZMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN paCHIpEEsieTCsl HE TOIbKO
M0 COJIEPKATEIbHBIM JIMHUSM, HO W MO rojaaM OOY4YeHHs] Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHwUs.



Copepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM OCBOCHHS
paboueii MporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAQJICHWE T'C€OMETPHUYECKHMMH TOHSATUSIMU H  HAaBBIKAMH  OCYIIECTBISIOCH
MOCIE0OBATEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIGHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUN 00yJaroIIMXCs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC
IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, MI0CKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacnosyiokeHue NpsIMbIX B IIPOCTPAHCTBE: MEPECEKAOIIUECS, TapaJUIEIbHbIE U
CKpeluBamomuecs npsaMble. [lapamiensHOCTh HPSIMBIX W IUIOCKOCTEM B IPOCTPAHCTBE:
napaujiC/IbHbIC TPAMBIC B MPOCTPAHCTBE; IApalJICIIbHOCTDH TpéX MpAMBIX; MapalJICJIIbHOCTDb
OpsIMOM M TUIOCKOCTH. YTIJIBI C COHANpaBJIEHHBIMH CTOPOHAMH; Yrojd MEXIy MNpPSIMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTe. [IpocTeiimue mpocTpaHncTBeHHbBIE PUTYPHI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapauieNenuIie ], MoCTPOSHNE CEYCHUH.

[lepneHquKyISIpHOCTD NPSMOMN U IIJIOCKOCTH: IEPIEHAUKYJISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsIMblE TapajulebHble U INEPHEHAMKYISPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYJIIPHOCTU
IIPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMOU NTEPIEHAUKYISIPHOM IUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
yroJl MeXAy NpsMOM M IUIOCKOCTBIO; ABYI'PAaHHBIM Yroj, JUHEHHBIA yrojl ABYIPaHHOTO YIJIA.
IlepneHuKyIsip U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOU 10
IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. llepneHIuKyaspHOCTh IJIOCKOCTEH: MpHU3HAK
NEPIEHAUKYJIIPHOCTH ABYX IIOCKOCTEN. Teopema 0 TpEX MepreHuKyspax.

MHoOrorpaHHuKHu

IlonsiTMe MHOrOrpaHHUMKA, OCHOBHBIE DJIEMEHTHl MHOIOIPAHHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. IIpusma: n-yronapHas npu3Ma; IpaHu
Y OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAs TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsIMOYTOJBHBIN Napajuienenunes U ero cpoicrsa. IIupamupa: N-yronapHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/Abl; OOKOBas M MOJHAs MOBEPXHOCTb MHUPAMUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIPDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMK/Jia; paBUiIbHAas TPEYToIbHASI TUPaMK/JIa U IPaBUIIbHBIN TeTpasap; KyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdAp U ukoca’ap. CeueHus Npu3Mbl U IUPAMUBL.

CI/IMMeTpI/Iﬂ B IMPOCTPAHCTBC: CHUMMCETPUA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, IIIIOCKOCTH.
DJIEeMEHTHI CUMMCTpPHUH B ITUpaMuZiax, mapaiiCJICumneaax, mpaBuJIbHbIX MHOIOIrpaHHUKax.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lnomaas 60koBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/Ib OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU MpsIMOI mpu3Mbl. [lmonians OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
MUPaMHU/JIBI, TEOPEMA O TUIOMIaIU yceu€HHOM nupamuabl. [Torstue o6 06béme. OOBEM nupamMuibl,
IIPU3MBI.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIIGHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tena Bpamenus



[MunuHapuyeckas MOBEPXHOCTb, OOpa3yrollue IWIMHIPUYECKONH TOBEPXHOCTH, OCh
HUIMHIpUYECKOl nmoBepxHocTU. L{unmuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroliye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpIUIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoOHyc: OocHOBaHME M BeplLIMHA, 0Opa3ymoollas U OChb; IJIOLIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: LEHTp, paaudyc, AUAMETp; IUIOMIAb MOBEpXHOCTU cdepbl. B3aumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomans chepsl.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BépTka LUIUHIpA U KOHYCA.

KomOunanuu Ten BpalieHUss U MHOTOTPAHHUKOB. MHOTOTPAaHHUK, OMHUCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHHK, WJTH TEJIO BPAIICHUS.

[Torsitie 00 o0BEMe. OcHOBHBIE cBOWcTBA 00BEMOB Teil. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO TTapaljIelieNuIe a ¥ clieAcTBUs U3 He€. O0bEM mumHapa, konyca. O0béM mapa
Y TUTOIIA b CEPHI.

[TomoGHble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAASIMU IIOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss 1mwimHApa (MapaielbHO W NEPNEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BekTopbI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha TII0CKOCTH U B IPOCTpaHCTBE. CII0’KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7la4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalpHOE NpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMEH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4yHOCTHBIE PpE3yNbTaThl OCBOCHHUS MpPOrpamMMbl y4yeOHOro mpeamera «MaTeMmaTHKa»
XapaKTEepU3YIOTCS:

Fpamancxoe BOCIIMTAHHEC:

c(OPMHUPOBAHHOCTBIO TPAKAAHCKON MO3MIMK OOydYalOmIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSAMU M HA3HAYCHUEM.

HanI/IOTI/I‘{eCKOC BOCIIUTAHHE:

c(OpMUPOBAHHOCTHIO POCCUMCKON I'paX/1aHCKON MIEHTUYHOCTH, YBXKEHUS K IIPOLLJIOMY U
HAaCTOSIIIEMY POCCUMCKOM MATEMATHKHU, IEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSAM POCCUUCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHHUU B
JIpYTUX HayKax, TEXHOJIOTUSAX, chepax SKOHOMUKH.

,/IyXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHHUA:

OCO3HAHUEM [JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapojaa; cHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUN HAyKH M JIEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYIIETO.

IcTeTHYeCKoe BOCIUTAHHUE:

9CTCTHYCCKUM OTHOIICHHUEM K MUpy, BKJIrO4as OCTCTHUKY MAaTEMAaTHYCCKUX
3aKOHOMepHOCTeI>'I, 06’beKTOB, 3aaad, peH.IeHHfI, paCCY)KI[eHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTECMAaTUYCCKHUM aCIlICKTaM pa3IMYHbIX BUJI0OB HCKYCCTBA.

dusnuyeckoe BOCIUTAHHUE:

C(l)OpMHpOBaHHOCTI)IO YMCHHA IPUMEHATE MATEMATHYCCKUEC 3HAHUA B MHTEPECAX 3J0POBOI0
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTNbIXA, peryispHas GU3NUECKast aKTUBHOCTD);
(1)I/ISI/I‘I€CKOFO COBCPUICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-OS)IOpOBHTCJ'IBHOﬁ
JESTENIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K Pa3IUYHBIM
cepam mpodhecCHOHATEHON NI TETLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHIIOKESHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliei mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
’KM3HEHHbIC IUIaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3OBaHUIO U
caM000pa30BaHMIO HA MMPOTSHKEHNH BCEH JKU3HH; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEIICHUN
NPAaKTUYECKHX 3a/1a4 MaTeMaTH4YeCKO HalpaBJIeHHOCTH.



IKoJ0THYecKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYpbl, MOHWMAaHHEM BIHSIHHUA COLUAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHUEM
r00aNbHOTO  XapakTepa OKOJOTHMYECKHMX Mpo0JieM; OpUEHTAaluel Ha  NpPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWMH Ul pelIeHus 3ajad B 00JacTH OKPYXKAIoLIeH cpenbl, MIIaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
YEJIOBEYECKON JEATEIIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTEMaTHYECKON KYJIbTYpPOU KaKk CpPEJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATENIBCKYIO JESITEIbHOCT HHAUBUAYAIbHO

U B IpymIe.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe Pe3yJIbTaThl OCBOSHHS MIPOrpaMMbl YIeOHOTO IpeaMera «MareMaTukay
XapaKTePU3YOTCSI OBJIAJECHUEM YHHUBEPCAITLHBIMU HO3HAGAMENbHBIMU OCUCMEUAMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yIsmUGHbIMU
oelcmeusmiu.

1) Vhueepcanvhuvle noznasamensuuie oeiicmsus, obecneuuaiom Gopmuposanue 6a306bix
KOSHUMUBHBIX NPOYECco8 00y4arnwmuxcs (0c6oeHue mMemooos NO3HAHUL OKPYICAroue2o Mupd,
npUMeHeHue 102UUecKUX, UCC1e008amenbCKux onepayull, yMeHui pabomams ¢ ungopmayue).

ba3oBble JJornvyeckue aelcTBUSA:

BBISIBJISITH M XapaKTE€PHU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEeMaTHYeCKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MeXAy HOHATUAMH; (OPMYIMPOBATh ONpEACNCHUs TOHATHHA; YCTaHABIMBATh
CYILIECTBEHHBIH NMPHU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyJIUPOBAaTh U NpPeoOpa3OBbIBATh CYXACHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTUBOPEUHs B (paKkTaX, TaHHBIX,
HaAOJIONCHUAX M YTBEPXKACHUSAX; MpeasaraTh KPUTEPUH JJIsl BBISBICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

JlefaTb  BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3AKJIFOUEHH 110 aHATIOTUU;

MIPOBOJAMTH CAMOCTOSATEIBHO JIOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEP)KIEHHUH (TpsMble U OT
IOPOTHBHOTO), BBICTpPAaUBaTh apryMEHTALlMIO, TPUBOJUTH MPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHSI U BBIBOJIbI;

BbIOMpaTh crnoco0 pemieHuss yueOHOW 3aladyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUS,
BBIOMpATh HanOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JeiicTBUA:
UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUH HHCTPYMEHT NO3HaHUS; (HOPMYIHpPOBAThH

BOTIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(GopMHpOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOO MO3UIMI0, MHEHHUE;



MPOBOANTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEOBAHNUE TI0 YCTAaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOIECCa, BBIABICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh O0OOMIEHUS M BBIBOABI IO pPe3yJbTaTaM IPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, a TAKKE BBIIBHTaTh MPEATIOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBIBIIATH JeUIUTE MHGOPMAIMH, AAHHBIX, HEOOXOAMMBIX JUI OTBETAa HAa BONPOC M I
peLIeHHS 3a/1a9u;

BBIOMpATh MH(POPMALIUIO U3 HICTOYHUKOB PAa3JIMUHBIX TUIIOB, aHAIN3UPOBATH, CHCTEMAaTH3UPOBAThH
¥ MHTEPIIPETUPOBATh HH(OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM IPEICTABICHHS,
CTPYKTYpPHPOBaTh HMH(OPMALMIO, MPEJCTABIATh €€ B Pa3IUUHBIX (popMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAIEKHOCTh HH(POPMAIIUH IO CAMOCTOATENIFHO CPOPMYITHPOBAHHBIM KPHTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbIE Oeicmeusl, 00ecneyusam CcoopmMuposaHHocms
COYUATIbHBIX HABLIKOG 0OYUAIOUUXCHL.

Oo01menue:

BOCTIPUHUMATH U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMHU OOIIEHUS;
SCHO, TOYHO, 'PAMOTHO BBIPpAKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, J1aBaTh
MOSICHEHHUSI 10 XO/1y PEIIeHHs 3a/1a4l, KOMMEHTHPOBATh MOJYUYEHHBIH Pe3yNnbTaT;
B X0J1e 00CYKICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1a€MOH TeMBI, POOJIEMBI, peIIaeMoi
3a/la4yM, BHICKA3bIBATh WJIEH, HAIIEIEHHbIC HA TIOUCK PEIICHMS]; COMTOCTABISATh CBOM CYXKJEHUS C
CYXKACHUAMU JPYIrux Y4aCTHHUKOB AuaJIiora, O6HaPY)KI/IBaTI> pasiinaue u CXoACTBO HO3HHHﬁ; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NpEACTAaBIATE PE3YJIbTAaThl PCIICHUA 3adda4dd, OKCIICPUMCEHTA, MHCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBICTYIIJICHHUS ¢ yYETOM 3a7a4 IPE3EHTAIIMHU U OCOOEHHOCTEH
ayJIUTOPHUH.

CoTpyanunuecTtBo:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAaH/IHOM U MHANBUAYAIbHON pabOTHI TP PEIICHUU
yueOHBIX 3aj]a4; MPUHUMATH IeJh COBMECTHOHM JAEATEeIhbHOCTH, IUIAHUPOBATH OpPTaHU3AIUIO
COBMECTHOM paboOThI, pacHpenensaTh BHIbI paboOT, JOroBapuBaThCs, OOCYXAaTh Ipolecc U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKHX JIFO/ICH;

y4acTBOBATh B TPYMNIOBBIX (hopmax paboThI (00CYKaeHUsI, 0OMEH MHEHHM, «MO3TOBBIE IIITYPMBI»
Y WHBIE); BBITIOTHATH CBOIO YaCTh pa0OTHI U KOOPIMHUPOBATH CBOU JACUCTBUS C IPYTHUMH YIICHAMU
KOMaH/Ibl; OIICHMBAaTh KauyeCTBO CBOErO BKJIaJa B OOMMH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmeust, obecneuugarom Qopmuposarue cmvlci08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanms:

COCTABJIATH TIJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yU4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ y4éTOM HOBOUW MH(POPMAIIHH.



CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU IIO3HABATEIbHOW PE(IEKCHMH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAAETh CIIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3ynbTaTa pelleHrs MaTeMaTUIeCKOU 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTB ITPH PEILIEHUH 33Ja4H, BHOCUTb KOPPEKTHBbI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAHIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU M YCIOBUAM, OOBSCHATh NPUUUHBI JOCTHIKECHHS UITH
HEJIOCTHKEHUS Pe3yJIbTaTOB JeSATeIbHOCTH, HAXOUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY
OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, IPSMasi, INIOCKOCTb.

HpI/IMeHHTb AKCHUOMBI CTCPCOMCTPUU U CICACTBHA U3 HUX IIPU PCIICHUHN I'COMCTPHYCCKUX
3aaad.

OHGpI/IpOBaTI) IIOHATUSIMMU . HapaJIJIeJH)HOCTI) %1 HepHeHILI/IKy.HSIpHOCTI) Hp?[MI:IX Hu
IUIOCKOCTEH.

KnaccuguiupoBaTs B3aMMHO€E pacrooKeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBI yroy, TpaHU JBYTPAaHHOIO yria, pedpo
JBYTPaHHOI'O yIJia; JIMHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpagyCcHas Mepa JBYTPaHHOIO yria.

OHGpHpOBaTB MOHATHUAMU: MHOTI'OT'paHHUK, BBIHYKHLIﬁ u HeBLIHYKJ'IHﬁ MHOT'OI'paHHUK,
9JICMCHTBI MHOT'OI'PAHHUKA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK.

Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpaMHUAA; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSI Uil KJAacCH(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE H
HAKJIOHHBIC MIPU3MBI, TTAPAJUICTICTTUTICIIBI).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYyIas IMIOCKOCTh, CCHCHUEC MHOI'OIPAaHHUKOB.
OOBICHATH IMPUHIHUIIBI TOCTPOCHUA CC‘-ICHHﬁ, HCIOJIB3Ys MCTO CJIICHOB.

CTpouTh cedyeHUs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPUUCCKHUX BEJIMYUH I10 06pa3uaM HJIN aJIrOpUTMaM,
IMPUMCHAA HU3BCCTHBIC AHAIIMTHYCCKUEC MCETOABI IPHU PCIICHHU CTAaHAAPTHBIX MATCMATHYCCKUX
3aaa4 Ha BBIYMCIICHHUEC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpﬂMOfI, OT TOYKH 10
IJIOCKOCTH, MEKAY CKPCIIUBAOIUMHUCS ITPAMBIMH.



Pemiate 3a1aun Ha HaX0XKJICHUE T€OMETPUUECKUX BEIMUYHMH 110 00pa3laM Wi aJropuTMam,
IIPUMEHS U3BECTHBIE AaHAIMTUYECKUE METOABI IPHU PELICHUHM CTAaHAAPTHBIX MaTEMaTUYECKHUX
3371a4 HAa BBIYHCIEHUE YIVIOB MEXKIY CKPCLIMBAIOUIUMUCA MNPAMBIMH, MEXIYy IPSAMON U
IIJIOCKOCTBIO, MEXAY IUIOCKOCTAMHU, ABYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U IITOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMUJIA) C
npuMeHeHHeM (pOpMyIT; BBIYUCIISTH COOTHOIIECHHS MEXKIY IJIOLIAIIMU [TOBEPXHOCTEH, 00bEMaMu
M0I00HBIX MHOTOTPAaHHHUKOB.

OnepupoBaTb NOHATHSAMM: CHUMMETPHS B IIPOCTPAHCTBE; ILIEHTP, OCbh M IIJIOCKOCTh
CUMMETPHUH; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

N3Bnekath, mMpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[IpumensTp reoMeTpudeckue (aKThl Ui PEHICHUS CTEPEOMETPUYECKHX — 3a7ad,
IIPEIIOJIAratoIuX HECKOJIBKO IIar0OB PELICHMs, €CIM YCJIOBUS IPUMEHEHMS 3aJaHbl B SIBHOU

dbopwme.

IIpuMeHATh NpOCTEHIINEe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBOI[I/ITB NpUMEPbI MATCMATHYCCKHUX 3aKOHOMepHOCTeI>'I B IIpUupoac W KU3HU,
paciio3HaBaTh MMPOABJICHUEC 3aKOHOB I'€OMCTPHUU B HCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUWA HA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIBHBIC CHUTYyallUUu U
MNPUMCHATH HN3YUYCHHBIC IIOHATUSA B mponecce ITIOHUCKa peuiCHuA MaTEMaTHYCCKH
Cq)OpMYHHpOBaHHOﬁ HpO6J'IeMLI, MOZACIIMPOBATh PCAJIbHBIC CHUTyallUM Ha A3BIKEC I'€COMCTPUH,
HCCIICA0BATh MOCTPOCHHBIC MOJCIHN C HCIIOJB30BAHHUEM I'€COMCTPUUYCCKUX MMOHATUH H TCOpPEM,
arrapara anre6pbl; peuaTth MPAKTHICCKUC 3ala4U, CBA3aHHBIC C HAXOXKICHUCM I'COMETPUUCCKHUX
BCJIIMYHH.

11 KJIACC

OnepupoBaTh NOHATUAMH: IMIUHAPUYECKas IOBEPXHOCTb, 00pa3yrolye UIHNHIPUUECKON
MOBEPXHOCTHU; IWJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3ylolle KOHWYECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

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

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHHUS.

KnaccugunmpoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OHepI/IPOBaTI) IHOHATHUAMU HI&pOBOﬁ CEIrMCHT, OCHOBAHUEC CCTMCHTA, BBICOTA CCIMCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHUC HIAPOBOI'0 CJI0s, BBICOTA HIAPOBOTO CJIOSA; mapOBoﬁ CCKTOpP.

Brruncnars O6’béMLI u 1mJiomanu HOBCpXHOCTeﬁ TCJI BpalllCHUA, TCOMCTPUICCKUX TCJI C
npuMeHeHueM (Gpopmyi.

OmnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BIMCAHHBI B cdepy MW OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WM TEJIO BpPAIEHUS.



BBIYUCIISITE COOTHONICHHS MEX Ty TUTOIIAASIMHU TOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX TE.

N300paxkaTh u3y4yaeMble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) IJIOCKUE YEPTEXKHU U3 PUCYHKOB IMIPOCTHIX 00OBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrmmomaaTe ZI€I>'ICTBI/I$I CJIOKCHHA BEKTOPOB, BEIYUTAHUA BCKTOPOB U YMHOKCHH A BEKTOPA Ha
4qHucClJIo, O6’LHCH5{TB, KaKHMH CBOMCTBAMU OHU O6J'Ia,Z[8.IOT.

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICA.

OnepupoBaTh NOHSTHUSAMHU: JEKApTOBbl KOOPAMWHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PAaBCHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAY BEKTOPAMH, CKaJSPHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTth cymMmmy BEKTOPOB U NPOU3BEACHHE BEKTOPA HA YUCIIO, YTOJI MEXAYy BEKTOpaMH,
CKaJIIpHOE MPOU3BE/IEHUE, PACKIIAbIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3aI[aBaTB IIJIOCKOCTb YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAHHAT.

[IpumensTh reomerpuyeckue (akTbl s pElIeHUs CTEPEeOMETPUUYECKUX  3ajad,
MPEANOIAralolIuX HECKOIbKO IIAaroB PEIICHMs, €CIU YCJIOBHS IMPUMEHEHHUs 3aJaHbl B SIBHOU

dbopwme.

Pemate HpOCTeI\/'IHH/Ie TCOMCTPHUICCKUC 3aJla4y HA IPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOJa.

Pemiate 3amaud Ha JI0Ka3aTeIbCTBO MATEMAaTHUYECKMX OTHOIICHHMHM M HaXO0XKICHHE
TCOMETPHUYICCKUX BCIWYHH I10 o6pa3uaM HJIN aJIrOpUTMaM, MpUMCHAA U3BCCTHBIC MCTOJABI IIPU
PEIICHUHN CTAHAAPTHBIX MAaTEMATUUCCKHX 3a/1a4.

[IpuMeHATH MpoCTeiIKe MNPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

HpI/IBO,Z[I/ITB NpUMEPbl MATCMATHYCCKUX 3aKOHOMCpHOCTCﬁ B IpUpoOAC H IKU3HHU,
paciio3HaBaThb IMPOSABJICHUEC 3aKOHOB '€COMETPHU B UCKYCCTBE.

[IpuMeHATh MONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: AHAJIU3UPOBATh PEAIBHBIE CUTYallUH WU
INPUMEHATh  W3Y4YEHHBIE IIOHATHUA B  IIPOLECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOPEM,
anmapara anreOpbl; perarh NPaKTUYECKUEe 3a]auu, CBI3aHHbIE C HAX0XKJICHHEM IT'e€OMETPHUECKUX
BEIIUYMH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMmbl KommuecTtBo yacos OnexrponHsie (TU(pOBLIC)
n/m Beero|| KonTposbHbie [IpakTuuecKue 0bpazoBaTeNbHbIEC PECYPCHI
paboThI paboThI
1 Brenenue B ctepeoMeTputo 10 bubnuotexa [JOK
https://m.edsoo.ru/1c209e37
2 [IpsiMble 1 TUIOCKOCTH B npocTpancTe. [lapamiensHocTs| 12 1 bubnuotexa [JOK
OPSIMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASIPHOCTD NPAMBIX U INIOCKOCTEMN 12 bubmuoreka [IOK
https://m.edsoo.ru/1c209e37
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 bu6nuorexa [IOK
https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH 11 1 bubnmnoreka HOK
https://m.edsoo.ru/1c209e37
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 bubmuoreka [IOK
https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: CEUEHUs, pACCTOSHUS U YIJIbI 4 1 bu6muoreka [JOK
https://m.edsoo.ru/1c209e37
|OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 5 [ 0 [

11 KJIACC

Ne HanmenoBanue pa3aciioB U TEM MPOTrpaMMBbI ‘

KonunuectBo yacos

‘ DnekTpoHHbIe (1 pOoBLIE) 00pa3oBaTeNbHbIC

n/m Beero||  KonTposbHbie [IpakTuueckue pecypeel
paboThI paboThI
1 |Tena mpamenns | 12 | [ [Bu6moTexa [TOK https:/m.eds00.ru/1c209e37 |
|2 HO6’béMLI Te H 5 H 1 H HBI/IGJ‘II/IOTeKa IIOK https://m.edsoo.ru/1c209e37 |
|3 HBCKTOpBI U KOOPJIMHATHI B IPOCTPAHCTBE H 10 H 1 H HBI/IGJ‘II/IOTeKa LIOK https://m.edsoo.ru/1c209e37 |
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Ne || HammeHnoBaHMe pa3iesioB ¥ TEM IPOrPaAMMBI

KonnuectBO yacoB

DnexTpoHHbIe (1M POBEIE) 00pa30BaTEIbHBIE

/n Bceero||  KonTponbHbie [TpakTyeckue peCypehl
paboThl paboThl
4 IToBTOpenue, 00600IIEHNHE, CHCTEMATH3AIUS 7 1 bubmmoreka LIOK https://m.edsoo.ru/1c209e37
3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pazaena u tem Kon- Hara Wudopmarus 06 [omarinee 3ananue
BO AIIEKTPOHHBIX (LU(PPOBBIX)
4acoB [lnan Dakr 06pa3oBaTeNbHBIX pecypcax,
KOTOPBIC MOXKHO
10A 10B 10A 10B HCII0JIb30BAaTh NIPU U3YUCHUHN
KaXXa0u TEMbI
1. | OcHOBHBIC MOHSTHS CTEPEOMETPUH: TOUKA, TIPSIMas, 1 03.09 | 03.09 bubnuorexa [HOK
IIOCKOCTB, IPOCTPAHCTBO. IIpaBuia n306paxeHns Ha https://m.edsoo.ru/aecc77cd
PHUCYHKaX: U300paskeHHsI IUIOCKOCTEH, MapaslieIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2. | TlousTHS: MIEpeCEKarOINECs IUIOCKOCTH, ITEPECEKAOIIHECS 1 10.09 | 10.09 bubmmorexa [JOK
TIpsIMasi U IUIOCKOCTB https://m.edsoo.ru/2d8a9c99
3. | IlousTHS: MEpeceKarorecs IIOCKOCTH, ITEPECEKAOIIHECS 1 11.09 | 12.09 bubmmorexa [JOK
TIPSIMast ¥ IIOCKOCTB https://m.edsoo.ru/db685e73
4. | 3HaKOMCTBO C MHOTOTPaHHUKAMH, H300pakeHHe 1 17.09 | 17.09 bubmuoreka [JOK
MHOTOTPAaHHHKOB Ha PUCYHKAX, Ha TPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
YepTekax
5. | HauanpHble cBeeHUs 0 KyOe M MUpaMHJE, UX Pa3BEPTKU U 1 18.09 | 19.09 bubnmnorexka HOK
Mojienii. CedeHus MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6. | HauanpHble cBefieHUs 0 KyOe M MUpaMHIC, UX Pa3BEPTKU U 1 24.09 | 24.09 bubmuoreka [JOK
Moeni. CedeHIs] MHOTOTPaHHHKOB https://m.edsoo.ru/3d8ffd32
7. | IlonsiTrie 00 aKCMOMaTHYECKOM TIOCTPOCHHUU 1 25.09 | 26.09 bubmmoreka [JOK
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIICACTBUS U3 https://m.edsoo.ru/0cc5cafe
HUX
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8. | [lonsTHE 00 aKCHOMATUYECKOM TIOCTPOSCHHU 01.10 | 01.10 bubmunorexa IIOK
CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH H CIIEICTBHS U3 https://m.edsoo.ru/239c8cb4
HUX
9. | IlousTre 00 aKCHOMATHYECKOM IIOCTPOCHHUU 02.10 | 03.10 bubnmoreka [JOK
CTEepEOMETPHUU: aKCUOMbBI CTEPEOMETPHUH U CIIEACTBUS U3 https://m.edso0.ru/65¢6b106
HUX
10. | IMousiTHE 00 AKCMOMATUYECKOM TOCTPOSCHUU 08.10 | 08.10 bubnmoreka [JOK
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH H CIIEICTBHS H3 https://m.edsoo.ru/258fc245
HUX
11. | B3aumHOE pacnoioKeHHEe IPSMbIX B IIPOCTPAHCTBE: 09.10 | 10.10 bubmmoreka LIOK
MepeCeKaroIInecs, apaIeIbHbIC U CKPEIIHNBAIOIINECS https://m.edso0.ru/1a2520f6
psiMble
12. | [TapamnenbHOCTh NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 15.10 | 15.10 bubnuotexa [HOK
napasuIebHble IpAMbIE B IIPOCTPAHCTBE; MAPAILIEILHOCTh https://m.edsoo.ru/93ad36b3
TPEX MPSAMBIX
13. | [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B IPOCTPAHCTBE: 16.10 | 17.10 bubnuoreka [JOK
TapanienabHOCTh TPAMOIA U TLIOCKOCTH https://m.edsoo.ru/ee1d19b9
14. | Vruel ¢ coHanpaBIeHHBIMH CTOPOHAMH 22.10 | 22.10 bubnmnorexka HOK
https://m.edso0.ru/9f4071b9
15. | VYron mMexay MpsIMBIMH B TIPOCTPAHCTBE 23.10 | 24.10 bubnmnorexka HOK
https://m.edsoo.ru/fe733862
16. | Yron Mexay MpsIMBIMH B TIPOCTPAHCTBE 05.11 | 05.11 bubnmnorexka HOK
https://m.edso0.ru/2935a9a0
17. | TMapannenbHOCTH MIOCKOCTEN: MapaIeIbHbIE MIIOCKOCTH 06.11 | 07.11 bubnmnorexka HOK
https://m.edsoo.ru/2e18f255
18. | CpoiicTBa mapauIedbHBIX IIOCKOCTEH 12.11 | 12.11 bubmuoreka [JOK
https://m.edsoo.ru/e504d656
19. | IMpocreiinire MPOCTPaHCTBEHHBIC PUTYPhI HA MIIOCKOCTH: 13.11 | 14.11 bubmmoreka [JOK

TeTpa’ap, Ky0, mapajuiesenumnes

https://m.edsoo.ru/4a28dc02
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20. | IocTpoenue ceueHnit 19.11 | 19.11 bubaunoreka [JOK
https://m.edsoo0.ru/1d434d0f
21. | IlocTpoenue ceueHni 20.11 | 21.11 bubmunoreka [IOK
https://m.edsoo.ru/ec26fe5d
22. | KonrposnbHas pabora o teme "[Ipsimble 1 IIIOCKOCTH B 26.11 | 26.11 bubnmoreka [JOK
npocTpancTse. [lapannenbHoCTh IPAMBIX U TIOCKOCTEH" https://m.edsoo.ru/9a0a9e56
23. | IleprieHOUKYIAPHOCTD MIPSIMO M IIOCKOCTH: 27.11 | 28.11 bubnmoreka [JOK
NEPIICHIUKYIISIPHBIE MIPSIMbIE B POCTPAHCTBE https://m.edsoo.ru/b19f6asd
24. | TIpsimble mapajiebHbIE M TEPIEHANKYIISIPHBIE K TIOCKOCTH 03.12 | 03.12 bubnmoreka [JOK
https://m.edsoo.ru/0ac11c95
25. | IlpsiMble apaiieNibHbIC U MEPIICHIUKYIISIPHBIC K TNIOCKOCTH 04.12 | 05.12 bubnuotexa [HOK
https://m.edsoo.ru/ba545966
26. | [Ipu3HaK nepreHANKYISIPHOCTH IPSIMON M TNIOCKOCTH 10.12 | 10.12 bubnuoreka [JOK
https://m.edsoo.ru/f85bfc46
27. | Ilpu3HaK MepreHAuKYISIPHOCTH MPSIMON M TNIOCKOCTH 11.12 | 12.12 bubnuoreka [JOK
https://m.edso00.ru/79165d15
28. | Teopema o psIMOiA IEPIICHAUKYIISIPHON TNIOCKOCTH 17.12 | 17.12 bubmmoreka LIOK
https://m.edso0.ru/635c5087
29. | Teopema o mpsSIMOIA IEPIICHAUKYIISIPHOM TIIOCKOCTH 18.12 | 19.12 bubmuoreka [JOK
https://m.edsoo.ru/bd3745f8
30. | Teopema o mpsIMOIA IEPIICHAUKYIISIPHON TITIOCKOCTH 24.12 | 24.12 bubmuoreka [JOK
https://m.edso0.ru/7d18834b
31. | [lepneHOUKYISP U HAKIOHHBIC: PACCTOSHUE OT TOYKH JI0 25.12 | 26.12 bubmuoreka [JOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIIOCKOCTH https://m.edsoo.ru/33c477d3
32. | [lepneHaUKYNSAp U HAKIOHHBIE: PACCTOSHHE OT TOYKH 10 14.01 | 14.01 bubnmnorexka HOK
TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 710 TFIOCKOCTH https://m.edsoo.ru/66fefadd
33. | [lepneHOUKYISAP U HAKIOHHBIC: PACCTOSHUE OT TOYKH 10 15.01 | 16.01 bubmmoreka [JOK
IIIIOCKOCTH, PACCTOSHHE OT TIPSAMOH 710 TINOCKOCTH https://m.edsoo.ru/ash7b8e3
34. | IepneHIUKYISAP U HAKIOHHBIC: PACCTOSHUE OT TOYKH 10 2101 | 21.01 bubmmoreka [JOK

IIJIOCKOCTH, paCCTOAHUC OT HpHMOﬁ J0 IIITOCKOCTH

https://m.edsoo.ru/dbee22bc
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35. | YTibl B IPOCTPAHCTBE: YIOJI MEKAY MPSIMOM U TFIOCKOCTHIO 22.01 | 23.01 bubmunorexa IIOK

https://m.edsoo.ru/6b61b2b4

36. | [IByrpaHHBI{ YroJi, TMHEHHBII yroi JBYIPAHHOTO yriia 28.01 | 28.01 bubnunoreka [IOK

https://m.edsoo.ru/5faOb3ce

37. | IByrpaHHBI{ YroJi, TMHEHHBII yroj JBYTPAHHOTO yriia 29.01 | 30.01 bubmmoteka [IOK

https://m.edsoo.ru/c7c777ed

38. | [lepneHIUKYISIPHOCTD TIOCKOCTEH: MTPU3HAK 04.02 | 04.02 bu6mmoteka [IOK
HEPIEHIUKYIIIPHOCTH IBYX IIOCKOCTEH https://m.edsoo.ru/ec3e2da3

39. | IleprieHIUKYIAPHOCTD IUIOCKOCTEH: MPU3HAK 05.02 | 06.02 bubnmoreka [JOK
NEPIECHIUKYIIIPHOCTH JIBYX IJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e

40. | IlepnieHAUKYISAPHOCTD IUIOCKOCTEH: MPU3HAK 11.02 | 11.02 bubnuoreka [OK
HEePICHUKYIISPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57

41. | Teopema o TPEX MEPIEHIUKYIAPAX 12.02 | 13.02 bubmmoreka LIOK

https://m.edsoo.ru/e4972cdc

42. | Teopema 0 TPEX MEPICHIUKYIIPAX 18.02 | 18.02 bubmmoreka LIOK

https://m.edsoo.ru/52188a7d

43. | Teopema 0 TPEX MEPIEHIUKYIAPAX 19.02 | 20.02 bubmmoreka LIOK

https://m.edso0.ru/9f246736

44. | KontponpHas pabora o temam "[lepneHauKyIIpHOCTh 25.02 | 25.02 bubnmnorexka HOK
NPSIMBIX U MI0CcKoCcTeN" 1 "YTIIbl MEXy NIPAMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsamMu"”

45. | TloaTHE MHOTOTPaHHHUKA, OCHOBHBIE JJIEMEHTBI 26.02 | 27.02 bubnmnorexka HOK
MHOTOTPaHHHKA, BHIITYKJIBIC U HEBBITYKJIIbIC https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; Pa3BEPTKA MHOTOTPaHHHUKA

46. | Tlpu3ma: n-yrospHas Ipu3Ma; rPaHd U OCHOBAHUS PH3MBI, 04.03 | 04.03 bubmuoreka [IOK
npsiMasi 1 HaKJIOHHAsI IPU3MBbI; OOKOBasi U MMOJTHAS https://m.edsoo.ru/b4ad63ad
MOBEPXHOCTh TIPU3MBbI

47. | Tlapannenenumnen, NPsIMOYTOJIBHBIN MapaieNenune]] i ero 05.03 | 06.03 bu6mmoreka [JOK

CBOMCTBA

https://m.edso0.ru/8a7be683
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48. | Tlupamuna: n-yrojbHasi MTUPaMUa, TPaHH U OCHOBAHUE 11.03 | 11.03 bubmunorexa IIOK
OUPaMUIbl; OOKOBAsS U TOJTHASI ITOBEPXHOCTh MMUPAMUIBL; https://m.edsoo.ru/fblcd0a5
NpaBUIIbHAS U YCEUEHHAs TUpaMHIA

49. | IIpaBUIbHBIC MHOTOTPAHHHUKH: IIOHATHE IPAaBUIBHOTO 12.03 | 13.03 bubnmoreka [JOK
MHOTOTpaHHMKA; IPaBUIIbHAS IIPU3Ma U MTPaBUIIbHAS https://m.eds00.ru/074c8865
nUpamMua; NpaBUiibHasE TPEYrojibHas MupaMuIa u
NPaBUIIbHBII TETpadaAp; KyO

50. | [IpeacraBiieHKHE O MPABHIBHBIX MHOTOIPAHHUKAX: OKTadIp, 18.03 | 18.03 bubmunoreka [JOK
JOIEKAdIP M HKOCAdIP. https://m.edsoo.ru/a0fdd5bf

51. | CummeTpus B IPOCTPAHCTBE: CAMMETPHUS OTHOCUTEIILHO 19.03 | 20.03 bubnuoreka [JOK
TOYKH, TPSMOU, TNIOCKOCTH. DJIEMEHThHl CHMMETPUH B https://m.edsoo.ru/b9e777d9
MUpaMu/Iax, napauiesenunenax, mpaBuiIbHbIX
MHOTOTPaHHHKAX

52. | BplunCIICHUE 2IIEMEHTOB MHOTOTPAHHUKOB: pEOpa, 01.04 | 01.04 bubnuoreka [JOK
JIMATOHAIIH, YIJIbI https://m.edsoo.ru/6cdbecef

53. | [Tnomans OOKOBOI OBEPXHOCTH U TOJHOW TTOBEPXHOCTH 02.04 | 03.04 bubnuoreka [JOK
TIPSAMOii TIPU3MBI, TIIOMATh OCHOBAHHIA, TeOpeMa 0 GOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTH TPSMOI TPU3MBI

54. | Tlmomaab GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH 08.04 | 08.04 bu6mmoteka [IOK
MPAaBUJIBHON MUPAMHUIBI, TEOPEMa O IO OOKOBOM https://m.eds00.ru/5603e30b
MOBEPXHOCTH YCCUEHHOU MTUPAMUIBI

33. | KonTtponbHas padora o teme "MHOTOrpaHHUKA" 09.04 | 10.04 bubnuoreka LIOK

https://m.edsoo0.ru/a95f5c04

56. | ITousitre 06 00BEME 15.04 | 15.04 bubmorexa [JOK

https://m.edsoo.ru/7ad0020b

S7. | O0BEM MUpaMHUJIBI 16.04 | 17.04 bu6nuoreka [IOK

https://m.eds00.ru/235171b3

58. | O0BEM mupamuIbI 22.04 | 22.04 bubmmoreka [JOK

https://m.edsoo.ru/f47dfefd
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59. | OOBEM mUpaMuIbI 23.04 | 24.04 bubauoreka [JOK
https://m.edso0.ru/79¢10312
60. | OOBEM UpaMuIbI 29.04 | 29.04 bubmuorexa [JOK
https://m.edsoo.ru/2faadc3f
61. | OO0BEM npu3MBI 30.04 | 06.05 bubmunoreka [IOK
https://m.eds00.ru/79853608
62. | O0BEM npu3MBI 06.05 | 13.05 bubmunoreka [IOK
https://m.edso00.ru/1e053890
63. | O0BEM npu3MBI 07.05 | 15.05 bubmunoreka [IOK
https://m.edsoo.ru/482d3f51
64. | KonrposnbHas pabora mo teme "O0bEMbI MHOTOTPaHHHKOB" 13.05 | 20.05 bubmmoreka LIOK
https://m.edso0.ru/28a6573c
65. | [ToBTOpEeHUe, 000OIIECHNE CUCTEMATHU3AIIMS 3HAHHIHA. 14.05 | 22.05 bubnnoreka IIOK
[TocTpoeHue ceueHMit B MHOTOTpaHHHKE https://m.edsoo.ru/098bedad
66. | [ToBTOpeHue, 000OIIECHNE CUCTEMATHU3AIIMS 3HAHHIMA. 20.05 bubnnoreka IIOK
Beruricienue paccTosHUNA: MKy ABYMS TOYKAMH, OT https://m.edsoo.ru/f7792ba9
TOYKH JI0 TPSMOH, OT TOUKH JIO IUIOCKOCTH, MEXKILY
CKPEIIHBAOIIUMHUCS MTPSIMBIMH
67. | UtoroBasi KOHTpOJIbHAs paboTa 21.05 | 27.05 bubmuoreka [JOK
https://m.edso00.ru/b9146bc0
68. | IloBTOpeHME, 000OIIEHUE CUCTEMATH3AIHS 3HAHUT. 27.05 bubanoreka [JOK

Brruncienue YTJIOB: MCKAY CKPCHINBAOIIUMUCSH ITPAMBIMU,
MCKAY HpHMOfI U IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YI'JIOB
MCKAY IIOCKOCTAMU

https://m.edso0.ru/56765e8b
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne

HanmenoBanme pasaciia u TEM

Koin-
BO
qaCcOB

Jlara

ITman

dakt

Wudopmanus 06 351eKTpOHHBIX (HUPPOBHIX)
00pa3oBaTeNbHBIX pecypcax, KOTOpbIe MOXKHO
HCTIONIH30BATh MPH U3YYEHUH KayKI0H TEMBI

I[OM&HIHGC 3aJaHuC

Cdepa u map: UeHTp, paanyc, TUaMETp;
TUIONIAJIb TOBEPXHOCTHU CHEPHI

03.09

bu6nuoreka LITOK https://m.edsoo.ru/0341bc2b

B3aumuoe pacrnosioxkenue chepsl 1
TUTIOCKOCTH; KacaTelibHas TUIOCKOCTh K cdepe;
TJI0MIA L ChEephI

10.09

bub6mmoreka LIOK https://m.edsoo.ru/bed12a43

N300pakenue cdepsl, mapa Ha TNIOCKOCTH.
CeueHus mapa

17.09

bu6mmoreka [{TOK https://m.edsoo.ru/bc15f712

[Hunuuapudeckasi TOBEPXHOCTb,
o0pa3yromue HUIHHIPHYECKON
MOBEPXHOCTHU, OCh IMIIMHIPUIECKOMN
MTOBEPXHOCTH

24.09

bu6muoreka [ITOK https://m.edsoo.ru/6054b8c1

[{yumHAp: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yomas U 0Ch; IUIOIIAb
OOKOBOH U MOJTHON NOBEPXHOCTH

01.10

bub6mmoreka LIOK https://m.edsoo.ru/188f6216

N300pakeHne NUINHAPA Ha TNIOCKOCTH.
Pa3Béprka uununapa. CeyeHus HUIMHIpA
(MI0CKOCTHI0, MapaIeIbHOW WIIN
NEePIEeHIUKYJISIPHON OCH LIMJIMHAPA)

08.10

bubmmoreka [{TOK https://m.edsoo.ru/016e25eb

KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKON TOBEPXHOCTH, OCh ¥ BEPILINHA
KOHHYECKOW TOBEPXHOCTH

15.10

bubmmoreka [{TOK https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHUe U BepinHa, 00pa3yrorast
U OCh; IJIOMAAL OOKOBOM U ITOJTHOM
MOBEPXHOCTH

22.10

bubmmoreka [IOK https://m.edsoo.ru/897dd3b2

VYceu€HHbIN KOHYC: 00pa3yrolue U BhICOTA,
OCHOBaHMS U OOKOBast MOBEPXHOCTh

05.11

bubmoreka [{TOK https://m.edsoo.ru/1468bab3
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10. | M3o0paxkeHne KOHyca Ha MJIOCKOCTH. 12.11 bubmuoreka LITOK https://m.edsoo.ru/Obdelbe8
Pa3Béprka konyca. CeueHus: KoHyca
(MUTOCKOCTBIO, TIApaLICIIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, TPOXOSIICH Yepe3 BEpIIHHY)
11. | KomOuHamus Ten BpalieHus u 19.11 bubaunorexa LIOK https://m.edsoo.ru/3cef10e5
MHOTOTPaHHHKOB
12. | MHOrOrpaHHUK, ONMMUCAHHBINA OKOJIO CEpHI; 26.11 bubaunorexa [IOK https://m.edsoo.ru/0b136158
cepa, BIECaHHAS] B MHOTOTPAHHUK HJIH B
TEJIO BPAIICHHSI
13. | TTonsitue 06 00béMe. OCHOBHBIE CBOICTBA 03.12 bu6nuoreka LIOK https://m.edsoo.ru/26a03fb7
00BEMOB TEN
14. | O0OBEM HIITMHIpA, KOHYCa 10.12 bubnuoreka LIOK https://m.edsoo.ru/5513d87b
15. | O0BEM mapa u wiomans chepsl 17.12 bubnunorexa LIOK https://m.edsoo.ru/d189bde2
16. | [TogoOHBIE TEIa B MPOCTPAHCTBE. 24.12 bubnuorexa LIOK https://m.edsoo.ru/810cfleb
COOTHOIIIECHUST MEX/TY TUIONIAIAMH
NOBEPXHOCTEN, 00bEMAMHU MTOAOOHBIX TEJ
17. | KonTponbHas padota o temam "Tena 14.01 bubarotexa IIOK https://m.edsoo.ru/4a33a8ab
BpanieHus" u "O0bembl Ten"
18. | BekTOop Ha MIOCKOCTH U B TIPOCTPAHCTBE 21.01 bubaunotexa [IOK https://m.edsoo.ru/5caefclb
19. | CroxxeHue U BEIYMTaHUE BEKTOPOB 28.01 bubaunotexa [IOK https://m.edsoo.ru/23f4f089
20. | YMHOXXEHHUE BEeKTOpa Ha YHCIIO 04.02 bubaunotexa IIOK https://m.edsoo.ru/dee379eb
21. | PasjokeHHe BEKTOPA 0 TPEM 11.02 bubnunoreka LIOK https://m.edsoo.ru/a28fd74e
HEKOMIUTaHAPHBIM BekTOpaM. [TpaBuiio
napasuIesenune/ia
22. | PemieHue 3aa4, CBSI3aHHBIX C MPUMECHEHUEM 18.02 bubmuoreka [IOK https://m.edsoo.ru/5a827900
IIpaBUJI IEUCTBUI C BEKTOPaMH
23. | KoopiuHAaTHO-BEKTOPHBII METOJI TIPH 25.02 bubnunorexa [IOK https://m.edsoo.ru/d3alfe30

PCIICHUN T'COMCTPUICCKHUX 3a1a41
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24,

[IpssMmoyrosibHAs CUCTEMa KOOPIMHAT B
npoctpancTse. KoopauHatel BekTopa.
IIpocreiinue 3aa4u B KOOpJMHATAX

04.03

bub6moreka [IOK https://m.edsoo.ru/48db7058

25.

VYron mexny BekTopamu. CKasipHOE
NIPOM3BEICHUE BEKTOPOB

11.03

bubmumoreka [{TOK https://m.edsoo.ru/725effc4

26.

Bpluncnenue yrioB Mexay IpsIMbIMUA U
IJIOCKOCTSIMU

18.03

bub6mmoreka LIOK https://m.edsoo.ru/8efbe78e

217.

KonTponbHas padota mo Teme "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

01.04

bubnunoreka LIOK https://m.edsoo.ru/77c22fc5

28.

[ToBTOpeHME, 0000IIEHNE ¥ CHUCTEMATH3AIUS
3HaHui. OCHOBHBIE PUTYPBI, PAKTHI,
TEOPEMBI Kypca IIaHUMETPUN

08.04

bu6muoreka [IOK https://m.edsoo.ru/1780ba5d

29.

[ToBTOpEHUe, 0000IICHNE U CHCTEMATH3ALUS
3Hanuil. OCHOBHBIE (DUTYPBI, (HAKTHI,
TEOpeMBbI Kypca INIaHUMETPHH

15.04

bubaurorexa [IOK https://m.edsoo.ru/078cd184

30.

[ToBTOpEHME, 000OIIEHNE U CUCTEMATHU3 AL
3HAHUH. 3a/1a4¥ TUTAHUMETPUH U METOIbI UX
perIcHus

22.04

bubaunorexa [IOK https://m.edsoo.ru/7491efe0

31.

[ToBTOpEHHE, 0600IIEHNE U CUCTEMATH3AIIHS
3HaHMN. 3a/1a4¥ MIAHUMETPUU U METOBI UX
peueHus

29.04

bub6mmoreka [{OK https://m.edsoo.ru/4dffda97

32.

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS
3HaHUN. OCHOBHBIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca CTEpEOMETPHUH

06.05

bubaunotexa [IOK https://m.edsoo.ru/74b2ad91

33.

Htorosast KOHTpoJIbHAs paboTa

13.05

bub6muoreka [ITOK https://m.edsoo.ru/ec24dfc2

34.

[ToBTOpEHHE, 0600IIEHNE U CUCTEMATH3AIIHS
3HAaHUMN

20.05

bub6mmoreka [{TOK https://m.edsoo.ru/f465d10e
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