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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
00y4eHHs T€OMETPUM B HAIPABJIEHUHU JINYHOCTHOTO Pa3BUTHs 00ydarommxcs, (GOpMUPOBaHUs
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOKACHUU
FEOMETPUUECKUX a0CTPaKLIUK, COOTHOILIEHUU PEAILHOTO U UJCAIbHOT0, XapaKTepe OTpakeHUs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUallUXCs, a TakXke KadyecTB
MBIIUIEHHSI, HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEIMETOB HA YpPOBHE CpPEIHEro OOILero
o0pa3oBaHus, TaKk Kak OOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHHM ILETOYKU JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJB3YIOTCSl MPU PpEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOIro LHMKJIA, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUeHTUPOBAThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH 4denoBeka. OpHEeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHsS OKpYXKAIOIIEro MHpa,
yCIIOBUE  YCIHEHIHOIO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI Y4EOHOH U TPYI0BOI
NEeSITeIbHOCTH, SBJSIETCA OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IMO3TOMY akTyajbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K IPAKTHUECKOMN
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «[ eomeTpusi» Ha 0a30BOM ypOBHE 00yUeHUs
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPA3BUTHUE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUSI U UCIOJIb30BAaHUS CUCTEMATHUECKUX I'€OMETPHUECKUX 3HAHUHM U
NercTBUH, criequ(pUUHBIX T€OMETPUU, BO3MOKHOCTH YCIIEUIHOTO IIPOI0JIKEHUsT 00pa30BaHUs 110
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENIBHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riyObOKO, €ciM B JaJbHEWUIIEM BOSHHUKHET HEOOXOAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIEr0 MUPa;

e (QopmupoBaHUE yMEHHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU IOHSTHUSMU O MHOTOTPaHHHKAX W
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUUECKHUX 3a/1a4 U 33/1a4 ¢ IPAaKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUlsl pelieHus MNPaKTHKO-OPUEHTHUPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUUN
B Hayalle €ero u3yuYeHHUs 3aJlay, pellaeMblX Ha YpPOBHE MWHTYUTHUBHOIO TIO3HAHUA, H
omnpeneN€éHHBIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEepEOMETPUU MPOBOJIUTCS 3a CUET peIllIeHuUs 3a/1a4 Ha CO3[JaHhe MTPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMH oOOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJEPKATeNbHBIM JIMHHUSM, HO W TIO TroxamM oOOydYeHHs Ha YPOBHE CpEIHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKMMHU TOHATUSMH ¥ HaBBIKAMH  OCYIIECTBIISUIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepenmo B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATUS CTEpEOMETpUH. Touka, Ipsimasi, IJI0CKOCTh, pocTpaHcTBoO. [loHaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IUIOCKOCTEH:  MapajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiiime npocTpancTBEHHbIE (UIYpBl HAa MIIOCKOCTU: TETPa’Ip,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapajuleIbHbIE M NEPIEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSIHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX ILUIOCKOocTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE DJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. IIpusma: N-yroiabHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoictsa. Ilupamuaa: n-yromapHas
nupamMpsia, TpaHM W OCHOBaHME NHUpaMHUbI, OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJIbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U MpaBWIbHBIN TeTpasap; KyO. [IpeacraBnenue
O MpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’lap, HoJAeKa’Ap M ukocadap. CedeHus NpuU3MBI U
APaMUJBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpamMuax, apajuieienuneax, NpaBUIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMMOBEPXHOCTH TPSAMOM mpu3Mmbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. Bzaummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpaiieHWs M MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
mapa v riomajs chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEHCTBUM C BEKTOPAMHU.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7adyl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ HpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX QYHKIMAMU U Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MIEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYyTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIaZa B IIOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUil; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BHIOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mo0poBoe muTaHME, cOaTaHCHUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOJIIOOHUS; MUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peasn30BbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpEIbl, OCO3HAHHWEM
rJ100aNbHOTO  XapakTepa SKOJOIMYECKHMX IpoOJieM; OpUEHTaluel Ha  NpPUMEHEHUe
MaTeMaTHUECKUX 3HAHMUU I PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Ccpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKM M MAaTEMaTU4YECKOW KyJIbTYpPOW KaK CPEIACTBOM ITO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUamMi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Yuueepcanvnvie nosnasamenvnsie oeticmaus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOTO aHATIN3a;

® BOCIpPHHHMMATH, (HOPMYJIHPOBATh U MPEOOPa30BHIBATh CYXKJIECHHUS: YTBEPAUTEIIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JTAHHBIX, HaOMIONEHUSX W YTBEPXKACHUSX; IpeljaraTb KpUTEpUH sl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIIOJB30BAaHHEM 3aKOHOB JIOTMKH, JAE€JYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTUBHOTO), BBICTpAHBATh aAPryMEHTAIMIO, TPUBOAUTH TIPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BBIOMpaTh cnocod pemieHHus y4eOHOM 3amayM (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHBOPEYHE, MPOOIeMy, YCTaHABINBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKAY 00bEKTaMH, SBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENBbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYECHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUIATDH IIPEATIONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATD,
CHCTEMAaTH3HPOBATh M HMHTEPIPETUPOBATh MH(OPMAIHMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IMyHbX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHWBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENBHO CPOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KOMMyHUKamugHvle Oeticmsus, 06ecnewusarom c@hopmuposanHoCcms

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y PELIEHUs 3a]a4l, KOMMEHTUPOBATh
MOJIYYEHHBIH pe3yibTarT;

e B Xoje OOCYXKICHHs 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 0OCYKIaeMON TeMbI, IPOOIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYXKIEHHS C CYXICHMSIMH JPYrUX YYacCTHUKOB JUAJIOra,
0oOHapyKUBaTh Pa3INuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IpPEeACTaBIATH PE3yJbTaThl PELICHUS 3a7au, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS C Y4YETOM 3ajau NMpEe3eHTALUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh U HCIOJIb30BaTh MPEUMYLIECTBAa KOMaHAHONW W HWHIUBUAYaIbHOW pabOTHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh LE€lIb COBMECTHOW JAESTEeIbHOCTH,
IUIAaHUPOBATh OPraHM3ALMI0 COBMECTHOM paboThl, pacupenensTh BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJATh IPOLECC M pe3yabTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JIOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOEr0O BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

3) Yuueepcanvnvie pecynamuensvie oeticmeaus, obecneuusarom Gopmuposanue CmvlCio8bixX

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTNU.

Camoopranu3anus:

®  COCTaBIIATH IUJIaH, AITOPUTM PELICHUS 3a7a4u, BBIOUPATh CIIOCO0 peIIeHUs ¢ YI4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HaBbIKAMM I[IO3HABATEIbHON peQIEeKCHH KaKk OCO3HAHUS COBEpLIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PEIICHUHU 3a]aud, BHOCUTb
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHHUSI WIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTH OLIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX MPU PELICHUU T€OMETPUUYECKUX
3azay.

OnepupoBaTb NOHATHUSAMU: NAPaLIEIbHOCTh U MEPHEHAUKYISAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioIokKeHHe MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb MOHATUAMHU: JBYIpaHHBIH Yroj, TpaHd [ABYIPaHHOTO yria, pedpo
JIBYTPAHHOIO yIJia; TUHEHHBIA yroJl ABYTPaHHOTO YIJIa; TpajgycHas Mepa JBYTpaHHOro yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBIMYKJIBI MHOTIOIPaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (ITUPaMUAA; MPHU3Ma, MPSIMOYTOJIbHBIHI
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHMS I KjacCUUKAIIUU
(BBINYKJIbIE M HEBBITYKIblE MHOTOTPAHHUKHU; TPaBHJIbHbIE MHOTOTPAaHHUKH; MpsMble U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEJIOB.

CrpouTh ceueHHs MHOTOIPAaHHHKOB METOJOM CJIEJOB, BBIMOIHATH (BBIHOCHBIE) IIOCKUE
YEepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXAEHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
QIropuTMaM, TMPUMEHSS H3BECTHHIE AHATUTHYECKHE METOJbl TMPU PELUIEHUH CTaHJapTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEXKY CKPELIMBAIOIIMMUCS TPSIMbBIMHU.

Pemars 3amaun Ha HaxOXJAGHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasnaMm WiH
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUUECKHE METOJbl MPU PEHIeHHH CTaHAApTHBIX
MaTEMaTUYECKUX 33734 Ha BBIYHUCIEHHUE YIJIOB MEXAY CKPELIMBAIOLIMMUCS NPSMBIMH, MEXIY
IPSIMOM U TNIOCKOCTBIO, MEXKY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Borancnsate 00bEMBI U TIIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOHIaASMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
npearojgararomux HECKOJIbKO IMaroB pPCIICHUA, €CJIW YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBJICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIW3UPOBATh pealbHbIC CHTYyalldd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH PEATbHBIC CUTYallMd Ha SI3bIKE TC€OMETPUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OmnepupoBatb TOHSITUSMU: UIHHIpUYECKast MTOBEPXHOCTb, oOpa3yromue
[IWIHHIPAYECKON TTOBEPXHOCTH; IIJIMHIP; KOHUYIECKasi TOBEPXHOCTh, 00Pa3yIONIiue KOHHUECKON
MOBEPXHOCTH, KOHYC; CheprUuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUs.

KnaccudumupoBars B3auMHOE pactioyioxkeHue chephl U MIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbraucnsate 00bEMBI U TUIOIMIAIU TTOBEPXHOCTEM TeN BpalleHUs, TEOMETPUUECKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TMOHSATUSAMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B chepy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYHCHsATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYPHl OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB U YMHOXKCHHUS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsITh PaBUIIO MapaslIeICIHITe 1A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensiTh reoMeTpuueckue (HakThl s PEIICHUS CTEPEOMETPUYCCKUX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
pEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBOAUTH TPUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC U IKHU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEabHbIE CHUTYAIl[Md Ha S3bIKE TE€OMETPHH,
HCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH H TEOpPEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10 bubnrorexa LIOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bu6mmoreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1 bubmorexa LIOK
ORAY TP oeKoe https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
5 M 11 1
HOTOTPAHHIIE https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
N 1
0 OObEMbI MHOTOTPaHHHIOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHust, pacCTOSTHUS U YTJIbl 4 1 Bubmmorexa LIOK
P ' P a https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoTshI padoThbI
pecypchbl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 O0né 5 1
PEMBLTEN https://m.edso0.ru/1¢c209e37
3 BekTopsl 1 KOOPAUHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P PA poCTP https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHCTEMATU3aLMs 3HAHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunyecTBo yacoB

ara DJIeKTPOHHbIE IH(POBbIE
Ne A
Tema ypoka Kontpo, Tpakrie usyue o0pa3oBaTe/ibHbIe
n/m Bcero HbIe CKHe
HMS pecypchbl
padoThI padoTsI
OCHOBHbI€ NOHATHSI CTEPEOMETPHUH: TOUKA, IPSIMas,
1 IJIOCKOCTb, TPOCTPaHCTBO. [IpaBuina n3o0paxenus Ha 1 bubmmoreka [HOK
pHCYHKaX: H300paXeHUsI TUIOCKOCTEH, MapaiebHbIX https://m.edsoo.ru/aecc77cd
MpsIMBIX (OTPE3KOB), CEpeIMHBI OTPe3Ka
5 [TonsTHS: IepeceKaromuecs MIOCKOCTH, 1 bubmuorexa [IOK
MIePECEKAIOIIHECS MPsIMast U IIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHS: IepeceKaromuecs MIOCKOCTH, 1 bubmuorexa [IOK
MIePECEKAIOIIHECS MPsIMast U IIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO ¢ MHOTOTPaHHUKaMH, U300paskeHHne
4 MHOT'OI'PaHHUKOB Ha EIC HKax, Ha IT oe1:< MOHHBIX 1 bubmmorexa LIOK
p pHey ’ poCKH https://m.eds00.ru/a63959d
gepTekax
5 HauanbHeie cBenieHus 0 KyOe v MUpamMuie, ux 1 bubanoreka [HOK
pas3BépTku 1 Mojieu. CedeHns] MHOTOTPAHHUKOB https://m.edsoo.ru/b30dff38
6 HauanbHeie cBenieHus 0 KyOe v mupamuie, ux 1 bubanoreka [HOK
pa3BépTku 1 Mozenu. CeueHnss MHOTOIPaHHUKOB https://m.edso0.ru/3d8ffd32
[NonsiTHEe 06 aKCHOMAaTUYECKOM MTOCTPOCHUH
7 CTEPEOMETPHHU: aKCHOMBI CTEPEOME pI/II/I Y CIIEJICTBHSA 1 bubmmorexa [OK
s EI)HX TpIH: p i https://m.edsoo.ru/Occ5cafe
[lonsTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUH
8 CTEPEOMETPHH: aKCHOMBI CTEPEOMET ppm U CIICJICTBHS 1 bubmorexa [IOK
s IE)HX TP p p A https://m.eds00.ru/239c8ch4
ITonsaTue 06 AKCHOMATHYECKOM ITOCTPOCHUU
9 CTEPEOMETPHHU: aKCHOMBI CTEPEOME pI/II/I Y CIIEJICTBHSA 1 bubmorexa [IOK
s EI)HX TpiH: p i https://m.eds00.ru/65c6b106
[onsTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUHT
P bubmmoreka [JOK
10 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH H CIEIACTBHUS 1

H3 HUX

https://m.edsoo0.ru/258fc245
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Bzaumuoe PAaCIiONIOKCHUE NPAMBIX B IIPOCTPAHCTBE:

bubmmoreka [JOK

1 TEPECEKATOIIECA, TAPAICIBHBIC 1 https://m.edso00.ru/1a2520f6
CKPELIMBAIOLINECS MPSIMbIE
12 mpocrpanome napetnenie npmvme s BuGmorera 10K
: . https://m.edso00.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIIENIBHOCTD TPEX MPSAMBIX
13 ITapamienbHOCTH NPAMBIX U IUIOCKOCTEN B Bu6mmoreka LIOK
npoctpaHcTie: [lapamienbHOCTh MPSIMON U TIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTl ¢ COHANPaBIEHHBIMU CTOPOHAMH bubmmorexa [IOK
https://m.eds00.ru/9f40710b9
15 Yroa Mexay NpsSsMbIMH B IPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsSMbIMH B IPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/2935a9a0
17 [NapamiensHOCTB TTOCKOCTEH: MapaienbHbIe bubmmoreka [HOK
IIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa MapaieabHbIX INIOCKOCTEN buGnmorexa LIOK
https://m.eds00.ru/e504d656
19 [pocreiimme npocTpaHCTBEHHBIE QUTYPHI HA bubanoreka [HOK
TUIOCKOCTH: TETPadIp, Ky0, mapajuiesenure] https://m.edsoo.ru/4a28dc02
20 [loctpoenune ceuenuit bubamorexa LHOK
https://m.edsoo.ru/1d434dof
. bub6mmoreka [IOK
21 Hoctpoetine ceuerit https://m.edsoo.ru/ec26fe5d
| Somomant i et Momae s o B 10K
o https://m.edso0o.ru/9a0a%e56
IJIOCKOCTEN
23 [lepieHAUKYIAPHOCTH MPSAMON U TITIOCKOCTH: bu6mmotexa [IOK
MEPIECHINKYIISPHBIE TIPSMBIE B TPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
o4 [IpsiMble napasuienpHbIE U NEPIEHANKYIIIPHBIE K bu6mmotexa [IOK
IUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsambie napanneabHble U NEPIEHIUKYISIPHBIE K bubmmoreka [[OK
IUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak NepneHANKYISIPHOCTH NPSIMOM U MIIOCKOCTH Bubmmoreka [IOK
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https://m.edsoo.ru/f85bfc46

27 IIpu3Hak nepneHANKYISIPHOCTH IPSAMOM U INIOCKOCTH bubmorexa [IOK
P PHCHIHIYIAP P https://m.eds00.ru/79165d15
28 Teopema 0 psiIMOI TIEPIICHAUKYIIIPHOM IIOCKOCTH bubmorexa LIOK
P P PHCHIHMIYIAP https://m.eds00.ru/635¢5087
29 Teopema 0 psiIMOI TIEPIICHIUKYIIIPHOM IIIOCKOCTH bubmmorexa LIOK
p p PHCHIIKYILP https://m.edsoo.ru/bd3745f8
30 Teopema o mpsMO MEepIEHINKYISIPHON TIOCKOCTH bubmmorexa [IOK
https://m.edsoo.ru/7d18834b
[lepnenauKynsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubmmoreka [HOK
31 . .
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH https://m.edso0.ru/33c477d3
[lepnenauKynsip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubmmoreka [HOK
32 . .
0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH https://m.edsoo.ru/66fefadd
[lepnienauKynsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU Bu6mmoreka [IOK
33 . .
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [MeprieHANKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOUKH Bu6mmoreka [JOK
JI0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYIIIbl B IPOCTPAHCTBE: YIoJl MEXAY IPSIMOU U bubanoreka [IOK
IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpaHHBbIi yroi, TMHEHHBIN yro ABYTPAHHOTO yTiia bubamorexa LOK
yrp yrol, yroJX ABYIp Y https://m.edsoo.ru/5fa0b3ce
37 JByrpaHHbIi yroJ, TMHEWUHBIA yroJl JBYTPaHHOIO yria bubamorexa LOK
yrp yrol, yrom AByrp Y https://m.edsoo.ru/c7c777ed
38 [lepnieHAUKYIAPHOCTH MIIOCKOCTEN: MPU3HAK Bu6immoreka [IOK
MEePIEeHANKYSIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK bu6mmotexa [IOK
MEePIEHANKYSIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
[lepieHAUKYIAPHOCTH MIIOCKOCTEH: MPU3HAK bu6mmotexa [IOK
40 . _
MIEPIICHIUKYISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX NepIEHIUKYIISIPAX bubmmorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPIEHANKYISIPax bubmmorexa LIOK
p P PHCHIMKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NeprIeHIUKYISIpax bubanoreka [IOK
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KoHnTtponbsHas padoTa o Temam

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

44 "TlepneHAUKYIIPHOCTD MPAMBIX U TUNIOCKOCTEH" 1 bubmorexa HOK
" P YIUAp P " https://m.edsoo.ru/5b971ef3
VY6l MeXIy OIPSIMBIMU M INIOCKOCTSIMU
[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE SJIEMEHTBI
45 MHOTOTPaHHHKA, I;LIH J'H:Ie Y HEBBITYKJIBIE bubmorexa [IOK
P » BBITIYK X https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTPaHHHUKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHd ¥ OCHOBAaHHUS
46 v pI/I3MI)I' n };Maﬂ u HaKrJ)IOHHa’SI II: W3MBI; OOKOBas U bubmorexa [IOK
P > TP p ’ https://m.edsoo.ru/b4ad63ad
MOJTHASL TOBEPXHOCTH MTPHU3MBI
[Tapamtenenunen, MpsMOYIrOJbHBIN MapalICICIUIIEN Bu6mmoreka [IOK
47 ., .
U ero cBoiicTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronpHasi mupamMuaa, rpaHu u
48 OCHOBaHHE MMMPAMHJIBL, OOKOBAs M ITOJTHAS bubmmoreka [HOK
MOBEPXHOCTh MTUPAMU/IBL; TIPABUIIbHAS U yCEUEHHAS https://m.edsoo.ru/fblcd0a5
nupamMmuIa
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHSATHE TPABHIBHOTO
49 MHOTOIPaHHMKA; IPABWIbHASI IPU3MA U MIPaBUJIbHAS bu6immoreka [IOK
MUpaMU/Ia; IPaBUIIbHAS TPEYTOJIbHAS TUPAMUIA 1 https://m.eds00.ru/074c8865
MPaBUIIBHBINA TETPadAP; KyO
50 IIpencrasnenue o NpaBUWIBHBIX MHOIOTPAHHUKAX bubanoreka [HOK
OKTad3/Ip, I0ICKAdIP M UKOCAIIP. https://m.edsoo.ru/a0fdd5hf
CumMeTpus B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCUTEIBHO TOYKH, MPSMOH, IIIOCKOCTH. DIIEMEHTHI Bbubnmnorexa [JOK
CUMMETPHUH B TUpaMHJIaX, Napajliesienuneaax, https://m.edso0.ru/b9e777d9
MPaBUIIBHBIX MHOTOTPAaHHUKAX
50 Brruncnenne 3meMeHTOB MHOTOTPaHHUKOB: pEOpa, bu6mmotexa [IOK
JIMArOHAJH, YTIIbI https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOI MOBEPXHOCTH U TIOJTHON
53 HOBeIII XIZ—IIOCTI/I MPSIMOM IT pI/I3MI)I IJI0IIAAb OCHOBAaHUM bubmorexa [IOK
P PAMOH 1P > TUTOMAD | ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MTPHU3MBI
[Inomanp 60KOBOI MOBEPXHOCTH U IOBEPXHOCTH
54 n aBLEﬂiHoﬁ MUpaMUIbL pTeo eMa o ILI0 pa 15 bubmorexa [OK
P o PaMHALL, TeopeMa tat https://m.edso00.ru/5603e30b
OOKOBOI MOBEPXHOCTU YCEUEHHOM MUPaMU/IbI
55 KontponbsHas pabora o TemMe "MHOTOrpaHHUKA" bubmmoreka [[OK
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https://m.edsoo.ru/a95f5c04

. bubmmoreka [JOK
56 lonsrue 06 0bnime ! https://m.edsoo.ru/7ad0020b
i bubaunoreka [JOK
S R ! https://m.eds00.ru/235171h3
i bubnunoreka [JOK
58 OOBEM ipamup: ! https://m.edsoo.ru/f47dfefd
i Bbubaunoreka [IOK
59 OOBEM mupaviL! ! https://m.eds00.ru/79¢10312
.. bubnmoreka IJOK
60 OOBEM mupaviL! ! https://m.edsoo.ru/2faadc3f
.. bubnmnoreka IJOK
61 OOBEM mpu3MEL ! https://m.eds00.ru/79853608
i Bbubanoreka [JOK
62 OOBEM mpusMEI ! https://m.edso0.ru/1e053890
i bubnuotexa [IOK

63 OOBEM npH3MBL ! https://m.edso00.ru/482d3f51

64 KontponbHas pabora o teme "OOBEMBI 1 bubanoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c

65 [ToBTOpenue, 0600IIeHNEe cCHCTEMAaTH3AIMs 3HAHUN. 1 Bbubnmnorexa [JOK
ITocTpoeHue ceueHnii B MHOTOTPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 0600IIeHNE CHCTEMAaTH3AIHs 3HAHUN.

66 Brruucnenue pacCTOSIHUN: MEXy IByMsI TOUKaMH, OT 1 bubanoreka [HOK
TOYKH JI0 IPSIMO#, OT TOUKH JI0 IFIOCKOCTH, MEKIY https://m.edsoo.ru/f7792ba9
CKPEIIUBAIOITUMICS MTPSIMBIMHU

bu6nmoreka IJOK

67 Hrorosas KOHTpOLHAA paboTa ! https://m.edso0.ru/b9146bc0
[loBTOpeHue, 0000IIeHNE CHCTEMATH3AIMS 3HAHUH.

68 Brruncnenue yrios: Mexy CKpeIMBAOIUMUCS 1 Bbu6immoreka [IOK
HPSMBIMH, MEXY IPSIMOU H TIOCKOCTBIO, https://m.eds00.ru/56765e8b
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KJIACC

KoauuecTBo yacoB

K n Hdara DJleKTpOHHbIE N (POBHIE
Nen/m | Tema ypoka OHTpPO.TR paxTihie usyue odpa3oBaTeJbHbIE
Bceero HbIE CKue
HHA pecypcsbl
padoThI padoThI
1 Cdepa u map: nieaTp, paanyc, AHaMeTp; IMUIOMAab 1 bubmmoreka [JOK
MOBEPXHOCTH ChepbI https://m.edso0.ru/0341bc2b
5 Bsanmuoe pacnonoxxenne chepsl U MI0CKOCTH; 1 bubamnoreka [HOK
KacartellbHas TNIOCKOCTh K cepe; miomans chepsl https://m.edsoo.ru/bed12a43
3 Nzobpaxenne cdepsl, mapa Ha MI0cKocTH. CedeHus 1 bubamnoreka [HOK
apa https://m.edsoo.ru/bc15f7f2
o | M oo, ofpyomse 1 B LOK
H AP . p ’ https://m.eds00.ru/6054b8cl
MWIHHIPAYECKON MTOBEPXHOCTH
HunuHap: ocHOBaHUS 1 OOKOBast TOBEPXHOCTD, Bubmorexa [[OK
5 o0pa3ymmas 1 oCh; TIOMAab OOKOBOH H MOITHOM 1 https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N3o0paxenue uIMHApa Ha MI0CKOCTH. Pa3BépTka
6 nunuHApa. CeueHus MUIMHAPA (TUIOCKOCTBIO, 1 bub6mmoreka [JOK
napauIesIbHON WK MEPICHANKYISPHON OCH https://m.edso0.ru/016e25eb
WIHHIPA)
;| Ko oo, obpmyomie 1 Buorra 10K
. P ’ P https://m.edso00.ru/c94ba09b
KOHHUYECKOH MTOBEPXHOCTH
8 Konyc: ocHoBaHue 1 BepmnHa, 00pa3yromas 1 oCh; 1 bu6mmotexa [IOK
II0M1a1b OOKOBOW U TIOJTHOW OBEPXHOCTH https://m.edso0.ru/897dd3b2
9 Y ceuéHHBIM KOHYC: 00pa3yolIne 1 BHICOTA,; 1 bubmuoreka [IOK
OCHOBaHUS 1 OOKOBasi TOBEPXHOCTh https://m.edso0.ru/1468bab3
N3o0paxenne KoHyca Ha IIOCKOCTH. Pa3BépTra
10 koHyca. CeueHus KoHyca (IJIOCKOCTBIO, 1 Bu6immoreka [IOK
mapajuIebHON OCHOBAHHMIO, M TNIOCKOCTBIO, https://m.edsoo.ru/Obdelbe8
MPOXOJIAIICH Yepe3 BEPIIHHY )
11 KomOwnHanus Ten BpamieH!us: 1 MHOTOTPAaHHUKOB 1 bubmorexa HOK

https://m.edsoo.ru/3cefl10e5
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12 MHororpaHHUK, OIIMCAHHBIH 0K0JI0 cepsl; chepa, Bu6mmoreka LIOK
BIIMCAHHAS] B MHOTOTPAaHHUK MJIM B TEJIO BPAILICHUS https://m.eds00.ru/0b136158
13 [Tonsatue 06 00béMe. OCHOBHBIEC CBOMCTBA 00BEMOB butmmoreka [IOK
Te https://m.edsoo.ru/26a03fb7
. bubaunoreka [JOK
14 OObEM s pa, Komyca https://m.edS(I)lo.ru/5513d87b
N bub6mmoreka [IOK
15 OObém mapa u momany cheprt https://m.edS(I)lo.ru/d189bde2
o | Lo s moemene Coomome B LOK
HOTOBHBIX T ’ https://m.edsoo.ru/810cfleb
17 KonrtponbHas padora no Temam "Tena Bpamenus” u Bu6mmoreka [IOK
"O06bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MIIOCKOCTH U B IPOCTPAHCTBE EH6H,HOTCKa LIOK
https://m.edsoo.ru/5caefclb
19 CrnoyxeHue 1 BEIYUTaHHE BEKTOPOB bubmmorexa LIOK
https://m.edso00.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCIIO0 bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
21 Pasznoxenue BekTopa no TpéM HEKOMILIAHAPHBIM bu6imoreka LIOK
BekTopam. [IpaBuiio mapauiesenumena https://m.edsoo.ru/a28fd74e
22 Pewrenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM TIPABUII bubanoreka LIOK
JICUCTBHUI C BEKTOpaMHU https://m.edso0.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METOJ IPU PELLIEHUH bu6mmoTtexa [{OK
TFeOMETPHUYECKUX 33124 https://m.edsoo.ru/d3alfe30
24 EIE):(I:WT%};(::;E??(gﬁ;;ilhflifzo}iiiigz.BHpOCTeﬁLUI/Ie bubmmorexa [OK
381241 B KOOp/IMHATAX https://m.edso00.ru/48db7058
o5 VYron mexay Bekropamu. CKaJasipHOE IPOU3BEACHUE bubnmnoreka [HOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yriioB Mexay IpsiIMbIMA U bu6mmotexa [IOK
IIOCKOCTSIMK https://m.edsoo.ru/8efbe78e
7 KontponbsHas pabota o Teme "BekTops! u bubmmoreka [JOK

KOOPJHMHATHI B TPOCTpaHCTBE"

https://m.edsoo.ru/77c22fc5
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[ToBTopenue, 0600LIICHNE U CHCTEMATH3ALMS 3HAHHUH.

bubmmoreka [JOK
28 OcHoBHbIE PUTYDBI, (AKTHI, TEOPEMBI Kypca 1 hitps://m.eds00.ru/1780basd
TUTAHUMETPHU
o | Lomrems obcbueme soromemman . | Bmorea 10K
YPEL, > TOOPEMEL K3P https://m.edso0.ru/078cd184
TUTAHUMETPHUN
[ToBTOpeHMe, 0000IICHNE U CUCTEMATH3AIIHS 3HAHU. bubaunoreka [JOK
30 1 .
3a1a4yM INIAHUMETPUH U METOJIbI X PELICHUSI https://m.edso0.ru/7491efe0
31 [ToBTOpeHME, 0000IICHNE U CUCTEMAaTH3AIMS 3HAHUH. 1 bubmuorexa [IOK
3a1a4yM INIAHUMETPUH U METOJIbI MX PELICHUSI https://m.edsoo.ru/4dffda97
| oo e it s | Buorea 10
PR, » TeOP P https://m.edsoo.ru/74b2ad91
CTepeoOMETpHU
bubnmnoreka IJOK
33 Hrorosas koHTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2
N bubnuotexa [JOK
34 [ToBTOpeHue, 0000IIeHNE 1 CUCTEMATHU3AINS 3HAHUI 1 https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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