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HOACHUTEJIBHAS 3AIIUCKA

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 TPEOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30OBaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TIe€OMETPHHM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX W MPEIMETHBIX pPe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTUS OO0yYaromuxcs, (OPMHUPOBAHUS
(GYHKIIMOHATIBHOM MaTeMaTH4eCKOW TPaMOTHOCTH, HM3Y4YEHUS IPYTHX YYEOHBIX IUCLUIUIMH.
Pa3Butne y oOy4arommxcsi NpaBHIBHBIX MPEACTABICHUH O CYIIHOCTH W MPOUCXOKACHHUHU
TeOMETPUYECKUX aOCTpaKluii, COOTHOIICHUH PEabHOTO U WACATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTHYECKOrO MOJICIMPOBAaHMS B HAyYHOM IIO3HAHMM U B TPAKTHKE
CIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUaIIUMXCS, a TaKKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIIeCTBE.

['eomerpust siBisieTCss OAHMM K3 0a30BBIX TPEIMETOB Ha YpPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaKk Kak OOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCIMIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GOopMHpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
reOMETPUYECKUX 3a/a4d, YMEHHME BBIIBUIaThb U ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTenbHOCTH 4denoBeka. OpueHTalus uYeloBeKa BO BPEMEHH M INPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEro MUpA,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO  TPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyeCTB, IMOATOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETTHHOCTH 110 MHOTHUM HaIPaBJICHHSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
JEUCTBHUH, CTICHU(DUIHBIX TEOMETPHH, BO3MOKHOCTH YCIICITHOTO TPOJODKEHUST 00pa30BaHusI 110
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpelHEeH IIKOJBI, HE HCHbITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHHH HA YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM o011ectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO
Oosee riybOKO, €cii B JaIbHEHUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpropuTteTHBIMU 3aa9aMi OCBOCHHUS Kypca «I eomerpun» Ha 6a3oBoM 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
BaXHEHIIINX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAOILIET0 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
IIPOCTPAHCTBEHHBIX (pUTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKa3aTeJIbHbIE  pAcCyX JAEHHMs B  XOJI€  pElIECHHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

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

e (opmupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: YMEHHE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHITh OCBOEHHBIN
reOMETPUYECKU  ammapaT JUIsl peleHHs MpaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIMYIHATENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ero M3yueHHUs 3a/ay, peIIaeMblX Ha YpPOBHE MHTYUTHUBHOIO TIO3HAHUS, U
omnpeneN€éHHBIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUEHHIO ITpeIMeTa.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET peIlIeHUs 3a7a4 Ha CO3JIaHUE MMPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEpHpOBaHUE IPOCTPAHCTBEHHBIMH oOpazamu. CozgaHue oOpaza HpPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHS €r0 UCXOHOTO COACP KaHusI.

OcHOBHBIE coaepkaTenbHble JuHMM 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



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TIECOMETPUYCCKHMMHU  TOHATUSMH ¥  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pacmupsisi 1 yriayousisi e€, o0pas3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBbIE B IPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; MapaUICIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IIIOCKOCTEH:  MapajulebHblE  IUIOCKOCTH;  CBOWCTBA
napaieNbHbIX m1ockocTel. [Ipocreiiue npocTpancTBEHHbIE (UIYpBl HAa MIIOCKOCTU: TETPa’Ip,
KyO, mapauieNenuIie ], MOCTPOSHNE CEUCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsIMbIE IApajUIEJIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOI,
JMHEHHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyisap ¥ HakJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIE OJJIEMEHTbl MHOTOTPAaHHUKA, BBIIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapajuieNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl INpU3Mbl W nupamuabl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE NPABUIBHOTO MHOIOIPDAHHMKA; MPAaBWIbHAS IPU3Ma M IPABHIIBHAA
NUpaMK/JIa; MpaBUjIbHAas TPEyroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; kyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HpU3MBI U
APaMUJBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuaax, napajuienenuneaax, IpaBuabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOHN mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

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, 00pa3yroline KOHUYECKOH IMOBEPXHOCTH, OCb 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 minockocTu U B ipocTpancTBe. ClI0KeHUe 1 BBIYUTaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEMCTBUIM 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 TeOMETPUUYECKUX 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 QYHKIMSIMHU U Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTUYEeCKOM HIKOJIbI, K HCIIOJIB30BAHHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3aHHOIO C NIPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, pEHIeHUH, pacCyXJIeHHUH; BOCIPUUMUYUBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEKUM 3aHATHI M OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHUEM LEHHOCTU TPYIOJIO0US; UHTEPECOM K Pa3JIUYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
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(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE NPUPOJHOM W COLMAIbHOW Cpelbl, OCO3HAHHWEM
rJ100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  Ipo0JieM; OpHEHTaluued Ha  NpUMEHEHHE
MaTeMaTHUECKUX 3HAHMUU I PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Ccpenbl, MIaHUPOBAHUS
MIOCTYIKOB ¥ OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI JIJIs1 OKPYKAIOILEH CPEeIbl.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0BEUYECKON JESITENbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IIPOrpaMMbl yueOHOro nmpeamMera «MaremaTuka»
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

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

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISTH M XapaKTePU30BaTh CYIIECCTBEHHBIE MPU3HAKK MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIPHHHMMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JTAaHHBIX, HAOMIONEHUSIX W YTBEPXKAEHUSX; IpelylaraTb KPUTEPUHM JUIsL BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

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

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTUBHOTO), BBICTpAMBATh apPryMEHTAIMI0, TPUBOAUTH TPUMEPH U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee NOAXOASAIMIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHI ~ KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS,;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, MPOodIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMH, ABJICHUSMH, IIPOLIECCAMU;

® CaMOCTOATENBbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEAEHHOTO HAOJIIOJICHNS, UCCIICAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOMYyYEHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(ULUTHI UHPOPMALIUK, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HH(OpMAIMIO, TMPEACTaBIATH €€ B pa3iIW4HbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CY)XKACHUA B COOTBETCTBUH C YCIIOBHUAMHU U LCIIAMH
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYIECTBY 00CYKIaeMOW TEMBI, IPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh Pa3INuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HOIJIacHsl, CBOM BO3PAKEHMS,;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJB30BAaTh NMPEHMYIIECTBA KOMAaHAHONH M WHIUBUAYATbHOH pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJATh IPOLECC M pe3yabTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JIOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh PaOOTHI W KOOPIWHHPOBATH CBOHU
JIMCTBUS C IPYTUMH WICHAMHU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 110 KPUTEPUAM, C(HOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmviCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISL Ipolecca U pe3yibTaTa pPELICHUS MaTeMaTH4eCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX MPU PELICHUU T'€OMETPUUYECKUX
3azay.

OnepupoBaTh TMOHATUSMH: MAPAJUICTIBHOCTh M TMEPIEHIUKYISIPHOCTh TPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE PacoI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUSMU: JBYTPaHHBIM Yroll, TpaHU JBYTPAHHOTO yriaa, pedpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YyroJl ABYTPaHHOTO yIJia; TpagyCcHasi Mepa JIBYTPaHHOTO yTJa.

OrnepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHThl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHHUKOB (IMpamMuja; Mpu3Ma, NpSMOYTOIbHBII
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalieNeuIeabl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ CJICIOB.

Ctpouth cedeHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIONHSATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IABYMS TOYKAMH, OT TOUYKH 0
NPsIMOH, OT TOYKH /10 TVIOCKOCTH, MEXKY CKPEIIUBAIOITUMUCS MIPSMBIMHU.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
aNropuTMaM, TPHUMEHSSA W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYECKUX 3a/lay Ha BBIUMCICHUE YIJIOB MEXIY CKPEIIMBAIOIIUMHUCS MPAMBIMU, MEXKIY
NPSIMOM M MJIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOHIaASMH IOBEPXHOCTEH,
00BbEMaMU TOOOHBIX MHOTOTPAHHUKOB.



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

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HUTypax, MPEACTABICHHYIO Ha YePTEkKax M PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHIX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJy4CHHBbIC 3HAHHS Ha MPAKTHKE: aHAIW3UPOBATh pealbHbIC CHTYyalldd H
OPUMEHATh M3YYCHHbIE TOHATHS B  MpPOLECCe IOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM TeOMETPHUCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MTOBEPXHOCTb, oOpazyroriue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMIMHIP; KOHUYIECKasi TOBEPXHOCTH, 00pa3yIONINe KOHHUECKON
MOBEPXHOCTH, KOHYC; CheprUuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUs.

KnaccuduiupoBars B3auMHOE pacioioKeHHe CPephl U TIIOCKOCTH.

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

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAS B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BbIYHCHsATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

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

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPa30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TeHCTBUS CIIOKECHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh IPaBUIIO TapalIeICHUITe .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKaISPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
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 TPOCTEHININE MPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHAIM3WPOBATh PEAbHBIC CHTYAIlUU U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C HCIOJB30BAHUEM T'C€OMETPHUYECKUX TOHSATHHA U TEOPEM,
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 ctepeomMeTpuio 10 bubmmorexa LIOK
A P P https://m.edsoo.ru/7f417af8
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. Bu6mmoreka [JOK
2 . 12 1
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/7f417af8
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/7f417af8
4 VYTrubl MeXAY NPSAMBIMU U TJIOCKOCTSIMHU 10 1 bubmrorexa LIOK
ORAY TP OeKoe https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
M 11 1
> HOTOTPAHHIIE https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
N 1
6 OOBEMEI MHOTOrpaHHHKOB o https://m.edsoo.ru/7f417af8
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa LOK
P ' P r https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMblI Bceero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
1 Tena BparmeHust 12 bubmorexa HOK
patl https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2 & 1
Oonémbt Ten > https://m.edsoo.ru/7f417af8
3 BekTops! 1 KOOPAUHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P pA pocTh https://m.edsoo.ru/7f417af8
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
] T
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKA, IIpsAMasi, INIOCKOCTh,
npoctpadcTso. [IpaBuina
1 So 61; . ap VHKA 1 bu6mmoreka [IOK
" JKCHUA H nu Kax:
P PHCYH N https://m.edsoo0.ru/7f417af8
M300paKeHHS TNIOCKOCTEH,
napauieIbHBIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
TousTus: mepecexaroniuecs
2 OCKOC pe ece aII(I)I ec 1 bubmmorexa [TOK
IIJIOCKOCTH, IT K HeCH
p B https://m.edsoo0.ru/7f417af8
npsiMasi ¥ TJI0OCKOCTh
ITonarus: nepecekaronyecs
3 OCKOC pe ece aIH(j ec 1 bubmmorexa [JOK
IIJIOCKOCTH, IT K HeCiH
p B https://m.edsoo.ru/7f417af8
npsiMasi ¥ TJI0OCKOCTh
3HaKOMCTBO C MHOTOI'paHHHKAMHU,
n300pakeHre MHOTOTPaHHUKOB Ha bu6nmoreka [JOK
4 1
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo0.ru/7f417af8
yepTekax
HauansHble cBeeHus 0 Kyoe U
5 ! ; Y 1 bubnmoreka [JOK
NUpaMHUIe, X Pa3BEPTKU U MOJIEINH.
PamMiz p p a https://m.edsoo.ru/7f417af8
CeueHust MHOTOTPAHHUKOB
HauanpHbeie cBeqeHNs 0 KyOe u
6 ! , Y 1 bubmuorexa [JOK
NUpaMHUIe, X Pa3BEPTKU U MOJIENH.
Pamiz p p a https://m.edsoo.ru/7f417af8
CeueHnst MHOIOTPAaHHUKOB
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TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPHH:

bu6mmoreka [IOK

! AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/7f417af8
CJICZICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MIOCTPOEHUHU CTEPEOMETPHHU: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/7f417af8
CJICZICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 MOCTPOEHUHU CTEPEOMETPHUU: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUHU U https://m.edsoo.ru/7f417af8
CJICZICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPHUU: bubnuorexa [JOK

10
AKCHOMBI CTEPEOMETPUHU U https://m.edsoo.ru/7f417af8
CIICJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbix B

11 IIPOCTPAHCTBE: NEpeceKaroImecs, bubnnorexka [JOK
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edsoo.ru/7f417af8
npsiMbIe
[TapannenbHOCTh MPSIMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

12 napajuiesibHbIe Epﬂ:ile B Bubmiorexa LIOK

https://m.edsoo.ru/7f417af8

MPOCTPAHCTBE; MAPAIIICTLHOCTh
TPEX NMPAMBIX
[TapaniaenbHOCTh MPSAMBIX U

13 IIJIOCKOCTEN B IPOCTPAHCTBE: bubnnorexa [JOK

[TapaynenabHOCT NPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/7f417af8
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VYTIu1Bl ¢ COHANPABICHHBIMU

bubmuorexa [JOK

14 CTOpPOHAMH https://m.edsoo.ru/7f417af8
15 Yron mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f417af8
16 Yron Mexay npsiMbIMU B bubmuorexa [JOK
POCTPAHCTBE https://m.edsoo.ru/7f417af8
17 [TapamienbHOCTD IIIIOCKOCTEM: bubnnorexa [JOK
napajuIielbHbIC IJIOCKOCTH https://m.edsoo.ru/7f417af8
18 CBoiicTBa mapayIeIbHBIX bubnuorexa [JOK
IIOCKOCTEN https://m.edsoo.ru/7f417af8
[Tpocreiimume mpoCcTpaHCTBEHHBIE
19 Q)Erypbl Ha nnoI():KocI")m: TeTpa’ap bubmorexa LIOK
’ https://m.edsoo.ru/7f417af8
KyO, mapasuienenumnes
20 IToctpoenune ceueHnit bubamorexa IOK
https://m.edsoo.ru/7f417af8
. bubanoreka [IOK
21 Hoctpoetiite cenerit https://m.edso0.ru/7f417af8
Konrponbnas pabora no reme
99 "ITpsiMble ¥ TUIOCKOCTH B bubnuoreka [IOK
npoctpaHcTse. [lapamieapbHOCTh https://m.edsoo.ru/7f417af8
HPSIMBIX U TJI0CKOCTEH"
[lepnieHAMKYASAPHOCTD NMPAMOUN U
23 HJ‘I(F))CKO(f”[FI/IZ}ll'leppHeHIII/IKyIJ)I}IpHBIe bubamorexa HOK
https://m.edsoo.ru/7f417af8
npsIMbI€ B IPOCTPAHCTBE
[Tpsimble mapanienbHble U bubnnorexka [JOK
24
NepHEeHIUKYIISPHbIE K MJIOCKOCTH https://m.edsoo.ru/7f417af8
o5 [Tpsimble mapanienbHble U bubnnorexa [JOK

NEePIEeHIUKYISIPHBIE K MIIOCKOCTH

https://m.edsoo.ru/7f417af8
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[Ipu3Hak nepneHuKyIsIpHOCTH

bubmuorexa [JOK

26 IPSIMOM U TTOCKOCTH https://m.edsoo.ru/7f417af8

97 [Ipu3Hak nepneHuKyIsipHOCTH bubmumoreka [IOK
IPSMOM U TNIOCKOCTH https://m.edsoo0.ru/7f417af8

28 Teopema o mpsimMoi bubmuorexa [JOK
NEPIEHANKYIAPHOM IJIOCKOCTH https://m.edsoo.ru/7f417af8

29 Teopema o npsimoit bubnnorexa [JOK
HEePIEHINKYIISIPHOH MJI0CKOCTH https://m.edsoo.ru/7f417af8

30 Teopema o npsimoit bubnnorexa [JOK
HEePICHIUKYIISPHON TNIOCKOCTH https://m.edso0.ru/7f417af8
[lepenauKyInsip U HAaKJIOHHBIE:

31 pacCTOsIHKUE OT TOYKH JI0 TUIOCKOCTH, bubnmnorexa LIOK
paccTosiHUE OT IPSIMOK JI0 https://m.edsoo.ru/7f417af8
TUIOCKOCTH
[lepneHAUKYISIp U HAKJIOHHBIE:
pacCTOsIHHE OT TOYKH JI0 TIOCKOCTH, bubmmnoreka LIOK

32 .
paccTosiHUe OT MPsAMOH 10 https://m.edsoo.ru/7f417af8
TUTOCKOCTH
[MepnieHUKYIISAp U HAKJIOHHBIC:
pacCTOsIHHE OT TOYKH JI0 TUIOCKOCTH, bubmmnorexa LIOK

33 .
paccTosiHUE OT MPSMOH 10 https://m.edsoo.ru/7f417af8
TUIOCKOCTH
[MeprieHAUKYIISAP U HAKJIOHHBIC:
pacCTOsIHHE OT TOYKH JI0 TUIOCKOCTH, bubnmnoreka LIOK

34 o
paccTosiHUE OT MPSMOH 10 https://m.edsoo.ru/7f417af8
TUIOCKOCTH

35 VYTrI6l B IPOCTPAHCTBE: YTOJ MEXIY bubnmuotexa [JOK

MPSMON U TIOCKOCTBIO

https://m.edsoo.ru/7f417af8
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JIByrpaHHBIN yroJl, TMHEHHBIN yroj

bubmuorexa [JOK

36 JBYTPaHHOTO yIiia https://m.edsoo.ru/7f417af8
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmumoreka [IOK
JIBYTPaHHOTO yIiia https://m.edsoo0.ru/7f417af8
[leprieHAMKYASIPHOCTD IJIOCKOCTE:
38 HpIEBHaKH negnegz[HKynﬂpHOCTn JIBYX bubmmorexa LIOK
. https://m.edsoo.ru/7f417af8
MJIOCKOCTEH
[TepneHAUKYISIPHOCTD TIJIOCKOCTEH:
39 HpIESHaI(H He;,HeiHI/IKyJI}IpHOCTI/I JBYX bubmorexa LIOK
. https://m.edsoo.ru/7f417af8
IJIOCKOCTEH
IlepneHAUKyYIAPHOCTD MIIOCKOCTEM:
40 anI;sHaIil Hel})’HegﬂI/IKy.HﬂpHOCTI/I TIBYX bubmmoreia LIOK
_ https://m.edsoo.ru/7f417af8
MIJIOCKOCTEH
41 Teopema o0 TpEX nepHneHIUKYIApax Bubnuorexa LIOK
https://m.edsoo.ru/7f417af8
42 Teopema o0 TpEX NEpHEHAUKYIAPAX bubmorexa LIOK
https://m.edsoo.ru/7f417af8
43 Teopema o TpEX MepreHANKYIIPAX Bubnuorexa LIOK
https://m.edsoo.ru/7f417af8
KonTponbHnas pabora no temam
44 "TleprieH IUKYISIPHOCTD MPSIMBIX U bubnnoreka [JOK
wiockocted" u "Y Tl MeX Iy https://m.edsoo0.ru/7f417af8
MPSIMBIMU U TUTOCKOCTSIMH "
[TonsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHHUKA, BuGmiorexa [IOK
45 BBIITYKJIbIE U HEBBITYKJIbIE

MHOTOTPaHHUKU, pa3BEPTKA
MHOT'OTPaHHHUKA

https://m.edsoo.ru/7f417af8
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[Ipu3ma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUSA IIPU3MBIL; IIpsMast U

bu6mmoreka [IOK

46
HaKJIOHHAs [IPU3MbI; OOKOBast U https://m.edsoo.ru/7f417af8
MOJIHASl TOBEPXHOCTH MPU3MBbI
47 [Tapamienenunen, IpsIMOYIrOJbHbBIN bubmumoreka [IOK
napajuIeNIeuIe] U €ro CBOWCTBa https://m.edsoo.ru/7f417af8
[Tupamuna: N-yroipHas nupamusa,
aHW ¥ OCHOBAHHE TTUPAMHU/IBI,
48 1(;1()) ona OHAS IO 5 oc bubnnorexa [HOK
KOBasl ¥ TIOJTHAS TIOBEPXHOCTh
p https://m.edsoo.ru/7f417af8
MTUPAMHU/IBI;, IPABUITBHAS U
yCeu€HHas nupaMua
[TpaBuiIbHBIE MHOTOTPAHHUKHU:
MIOHSITHE TTPABMIIEHOTO
MHOT'OI'PAHHUKA; IPABUIIbHAS bubnnorexa [HJOK
49
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.edso0.ru/7f417af8
MPaBWIbHAS TPEYTOJIbHAS THPAMUIA
U TIPaBUIIBHBINA TETPadp; KyO
IIpencraBnenre o mpaBUIbHBIX
50 P oﬂo . . op . bubnnorexka [JOK
MHOTOTPaHHHUKAX: OKT ,
P AP https://m.edsoo.ru/7f417af8
JOJIEKA3IP U UKOCAdIP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,
MPSIMOH, TUIOCKOCTH. DJIEMEHTHI bu6mmorexa [IOK
51
CUMMETPHHU B IIMPaAMHJIAX, https://m.edsoo.ru/7f417af8
napajureieuIe/1ax, MpaBUIbHBIX
MHOTOTPaHHHKAX
Brruncienue 3neMeHTOB
N bubnmuotexa [JOK
52 MHOTOTPaHHUKOB: pEOpa,

AuaroHajiu, yIibl

https://m.edsoo.ru/7f417af8
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[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSIMOM

53 . OMIANE OCHOBAHM bu6mmoreka [IOK
HIPHSMEL ILIOM m’v HOBAHIH, https://m.edsoo0.ru/7f417af8
TeopeMa 0 OOKOBOH MOBEPXHOCTH
NPSMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
o MIOBEPXHOCTH TPABHIILHOM BuGmiorexa LIOK
HHpaMHjIH’ TeopemMa o Hnom_,a o . https://m.edsoo.ru/7f417af8
OOKOBOIi TOBEPXHOCTH YCCUEHHOMN
THPAMHU/IBI
55 KonTtponpsHas pabora o Teme bubnnorexa [HJOK
"MHororpaHHuKH" https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
N .
56 onsTHe 00 00HEME https://m.edsoo.ru/7f417af8
57 O6me bubmuorexa [JOK
DEM THPaMHAR https://m.edsoo.ru/7f417af8
. bubnuoteka [JOK
58 OOBEM NHpaMHAL https://m.edsoo.ru/7f417af8
. bubnuoteka [JOK
59 OOBEM NHpaMHAL https://m.edsoo.ru/7f417af8
. bubnmnoreka [JOK
60 OObEM nipavH b https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 "
6 OObEM MpH3MEI https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 "
6 OObEM MpH3MEI https://m.edsoo.ru/7f417af8
63 O0BEM TTPU3MBI bubmorexa LIOK

https://m.edsoo.ru/7f417af8
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64 KontponpHas pabora o Teme 1 bubmumorexa [IOK
"O6BEMBI MHOTOIPaHHHUKOB" https://m.edsoo.ru/7f417af8
[ToBTopenue, 06001IEHNE

65 CUCTEMAaTH3alIMs 3HAHUH. 1 bubmuoreka [JOK
[MocTpoenwne ceuenwmii B https://m.edsoo.ru/7f417af8
MHOTOTPaHHHKE
[ToBTOpeHmEe, 0600IIEHNE
CUCTEMAaTH3alMs 3HAHUH.

BrrunciieHue paccTosSsHUN: MEX
66 TIBYMSI TO‘IKaMpI/I OT TOYKH 10 v 1 bubmmorexa [JOK
. ’ https://m.edsoo.ru/7f417af8
MPSIMOM, OT TOYKH JI0 TDIOCKOCTH,
MEXy CKPEITHBAFOIIUMUCS
IPSIMBIMHU
bu6mmoreka [IOK

o7 Hrorosas koHTpoIbHas padoTa 1 https://m.edso0.ru/7f417af8
[ToBTOpenue, o6o0IIeHNE
CHUCTEMaTH3aIus 3HAHHH.

Brrunciienue yrioB: Mex
68 CKpCHII/IBaIOIIIZIrMI/ICSI prII\J/IIIiMI/I 1 Brbmiorexa LIOK
. ’ https://m.edsoo.ru/7f417af8
MEX]Ty TPSIMOH | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYCHUS
padoThI padoThI pecypchl
Cdepa u map: ueHTp, paauyc,
1 JTUaMETp; TUIOIIab TTOBEPXHOCTH 1 bubmorexa [IOK
’ https://m.edsoo.ru/7f417af8
cepsl
Bsaumnoe pacnonoxenue chepbl

5 U TUIOCKOCTH;, KacaTeabHast 1 bubnnoreka [JOK
IUIOCKOCTH K cdepe; IIomaab https://m.edsoo.ru/7f417af8
chepsl

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnnoreka [JOK
wiockoctu. CedeHus mapa https://m.edsoo.ru/7f417af8
[unwHapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnuoteka [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/7f417af8
UWJIMHIPHUYECKON TTOBEPXHOCTH
[umwaap: ocHOBaHUS U OOKOBas

5 MMOBEPXHOCTb, 00pa3ymolias 1 och; 1 bubnnorexka [JOK
UIOIIa b OOKOBOM M MOTHOMN https://m.edsoo.ru/7f417af8
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
iockocTu. Pa3séprka mumuHpa.

6 Ceuenus nuuHIpa (MIIOCKOCTHIO, 1 bubnuotexa [JOK

napasieIbHON WIn
MEPIEHIUKYISIPHON OCH
UIAH]IPA)

https://m.edsoo.ru/7f417af8
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Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn

bu6mmoreka [IOK

! [TOBEPXHOCTH, OCh M BEPILIHHA https://m.edsoo.ru/7f417af8
KOHHYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHHE U BEPIIHHA,

8 06pa};y10ma51 ¥ OCb; Hn(f)maab bubmorexa LIOK

. L https://m.edsoo.ru/7f417af8
OOKOBOW M IMOJTHOW MTOBEPXHOCTH
VYceuéHnbiii KoHyC: 00pa3 ne

9 1 BBICOTA; OCHOB}EIIHI/ISI E 6(3/1}:())11:;1 Bubnuorexa LIOK
’ https://m.edso0.ru/7f417af8

MTOBEPXHOCTh
N3o06paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TJIOCKOCTBIO, bubnuorexa [JOK
napajuIeIbHOW OCHOBAHHIO, U https://m.edsoo.ru/7f417af8
TJIOCKOCTBIO, TIPOXOJISIIIEH depe3
BEPIIUHY)

11 KoMmbOunamnus ten BpalieHus u bu6mmoreka [JOK
MHOTOTPaHHUKOB https://m.edso0.ru/7f417af8
MHororpasnHuk, OUCaHHbIN

12 okono chepsr; chepa, BiricaHHaAs bubnmnorexa [JOK
B MHOT'OI'PaHHMK WJIH B TEJIO https://m.edsoo0.ru/7f417af8
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/7f417af8

14 O06BEM IUIHHIpa, KOHyCa bubmorexa HOK

’ https://m.edsoo.ru/7f417af8m

15 O06bEM mapa u wiomaas cheps bubmmorexa LIOK

https://m.edsoo.ru/7f417af8
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[TomoOHbIE TENa B IPOCTPAHCTBE.
COOTHOIICHUST MEX Y

bu6mmoreka [IOK

16 IUTOIIASIMH [TIOBEPXHOCTEHA, https://m.edsoo.ru/7f417af8
00BEMaMU TOTO0HBIX TET
KonTponpHas paboTa mo Temam
17 "Tenf Bpameﬂfm" n "O0BEMBI bubmorexa HOK
" https://m.edsoo.ru/7f417af8
Ten
18 BekTop Ha m10cKoCTH U B bubnnorexa [HOK
MIPOCTPAHCTBE https://m.edsoo0.ru/7f417af8
19 Ciio’)keHHEe ¥ BBIYMTAHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/7f417af8
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 Bubmiorexa LIOK
https://m.edsoo.ru/7f417af8
Paznoxenune Bexktopa 1o Tpém
21 HEKOMIUTaHAPHBIM l1:eKTop§M. Brbmiorexa LIOK
https://m.edsoo.ru/7f417af8
[IpaBuno nmapamienenumnena
Pemenue 3aay, CBI3aHHBIX C
22 HpI/IMeHeHI/IeﬂM IIpaBWJI JEUCTBUH € bubmorexa IOK
https://m.edsoo.ru/7f417af8
BEKTOpaMH
[IpsmoyronbHas cucrema
KOOpJUHAT B MPOCTPAHCTBE.
23 KOOI;)I;[I/IHEITLI BI;KTOI[))a. bubamorexa HOK
N https://m.edsoo.ru/7f417af8
[Ipocreiimue 3anaun B
KOOpJIMHATAX
YT03 MEeXKIy BEKTOPaMH.
24 CKaJISIpHOS};IPOI/BBIC)I[eHI/Ie bubamorexa HOK
https://m.edsoo.ru/7f417af8
BEKTOPOB
25 Brruucnenue yriioB Mexmy bubmuorexa [JOK
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MMPpsAMBIMHA U INIOCKOCTAMU

https://m.edsoo.ru/7f417af8

KoopanHatHO-BEKTOPHBINA METO/T

26 IIPU PELICHUN T€OMETPUUECKUX Bubmorexa LIOK
https://m.edsoo0.ru/7f417af8
3a1a4
KonTponbhas pabota no teme
27 "BeK”II“)OpBI u K(I))opIu/IHaTLI B bubmmorexa LIOK
| https://m.edsoo.ru/7f417af8
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1
28 cucTeMaTH3allis 3HAaHUH. bu6mmoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/7f417af8
TEOpEMBI Kypca IJIaHUMETPUr
[ToBTOpeHME, 0600IICHNE 1
29 cucTeMaTH3allis 3HAaHUH. bu6mmoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/7f417af8
TEOpEMBI Kypca MIaHUMEeTPUr
[ToBTOpenue, 0600IIEHNE U
30 cUCTEMAaTHU3aIMs 3HAHUN. 3a1a4un bu6mmorexa [IOK
TUTAHUMETPUHN U METOJIbI X https://m.edsoo.ru/7f417af8
pelieHus
[ToBTOpenue, 0600IIEHNE U
31 cUCTEMAaTH3ans 3HaHUN. 3amaun bu6mmorexa [IOK
TUTAHUMETPUH U METOJIBI UX https://m.edsoo0.ru/7f417af8
pelieHus
[ToBTOpeHme, 0600IIEHNE U
32 cucTeMaTu3alis 3HaHuH. bu6mmorexa [IOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/7f417af8
TEOPEMBI Kypca CTepEOMETPUH
33 HroroBas koHTpoNIbHAsE paboTa bubnmoreka [JOK
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[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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