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MHHOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpus» 0Oa3oBoro ypoBHs i oOydarommxcs 10—11 kmaccoB pa3paboTana Ha OCHOBE
denepanbHOr0 rocyapcTBEHHOTO0 00pa30BATENIPHOIO CTaHAApTa CpeiHero o0Iiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHMUIA,
IPEABSBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaIUIMN pOCCUICKOro oOpa3oBaHus. Peanmsanusi mporpamMMbl oOecrieurMBacT OBIIA/ICHHE
KJIIFOYCBBIMU KOMIICTCHIUAMU, COCTABIAIOIIMMU OCHOBY [JII CaMOpPAa3sBUTUA W HCIOPCPLIBHOI'O 06pa303aHH51, OECI0CTHOCTD OGH_IGKY.HBTypHOFO,
JMYHOCTHOTO ¥ MTO3HABATEIBHOTO PA3BUTHS JTMYHOCTH O0YYAIOIIUXCSI.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BakHocTh y4eOHOTO Kypca T€OMETPHH Ha YPOBHE CPEIHEro 00IIero oopa3oBanus 00yCIOBICHA MPAKTHUECKONH 3HAYMMOCTBIO METAIPEIMETHBIX
U TIPEJIMETHBIX PE3YJIbTAaTOB OOy4YeHHS T€OMETPHHM B HANpPaBICHUH JIMYHOCTHOTO Pa3BUTHS oOydarommxcs, (GopMupoBaHus (yHKIHOHAIBHON
MaTeMaTH4YeCKOW T'PAMOTHOCTH, U3y4YEHHUS IPYTUX y4eOHBIX AMCHMILIMH. Pa3BuTHE y 00Yy4arOlmMXCs MPAaBUIIBHBIX MPEACTABICHUNA O CYIIHOCTH W
HpOI/ICXO)KI[CHI/II/I FeOMeTpI/I'-ICCKI/IX a6CTpaKHI/II\/’I, COOTHOIIICHHUHN peanLHoro n nJacaJlbHOIO, XapaKTepe OTpa)KeHI/ISI MaTeMaTH‘-IeCKOfI HayKOI\/’I ﬂBHeHI/II\/’I nu
MPOIECCOB PEAIbHOTO MHPA, MECTE TEOMETPHHM B CHUCTEME HAyK M POJIM MAaTeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM IO3HAHMHU U B TPAKTUKE
crocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIIMXCS, a TAKXKE KA4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aanTallid B COBPEMEHHOM
00IIIECTBE.

FCOMCTpI/IH ABJIACTCA OJHUM U3 0a30BBIX MpEaAMCTOB Ha YPOBHC CPCAHCTO 0611_[61"0 O6pa3OBaHI/I${, TaK Kak 00ecreYnBaeT BO3MOXKHOCTh HU3YyUCHUA
KakK JUCHUIIINH CCTCCTBCHHO-HayT-IHOI\/’I HaITpaBJICHHOCTH, TaK U FYMaHI/ITapHOfI.

Jlornueckoe MepluieHne, GopMUPYEMOE NMPU U3YUYEHUHU 00y4YaIOUUMUCS 110

HATHHHBIX OCHOB TreoOMCTpPHUHN U TOCTPOCHUHU LECTIOYKH JIOTUICCKUX YTBCp)KI[eHI/Iﬁ B XOAC PCIICHUA TCOMECTPHUICCKUX 3a/la4, YMCHHUC BbIJIBUT'aTh U
OIMPOBEPraTb r’UMOTE3bI HEMOCPEACTBECHHO UCIIOJB3YIOTCA IMPU PCHICHUHN 3a/la4 €CTECTBCHHO-HAYYHOT'O [IUKJIA, B YaCTHOCTU U3 KypcCa (1)I/ISI/IKI/I.

YMeHHne OpUEHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JACTAX AEATENbHOCTH YenoBeka. OpueHTalus YeloBeKa BO
BPEMEHU U TNPOCTPAHCTBE — HEOOXOJUMOE YCJIOBUE €ro COLMAIBHOrO ObITHS, (opMa OTPaKEHHsS OKPYKAIOLIET0 MHpa, YCIOBHE YCIIELUIHOTO
MO3HAHUS U aKTUBHOTO IpeoOpazoBaHus AeHCTBUTENbHOCTH. OneprupoBaHUE MPOCTPAHCTBEHHBIMU 00pazaMu OObEIUHSET pa3Hble BUAbI yUeOHOU U
TPYAOBOM JEATEIBHOCTH, SBISETCS OJHUM U3 MPO(PECCHOHATBHO BaXKHBIX KAauyecTB, MOITOMY aKTyallbHa 3ajaya (OPMHPOBAHUSA y OOYHaIOLIMXCS



IMPOCTPAHCTBCHHOI'O MBIINUJICHUA KaK pPasHOBHUIHOCTHU o6pa3H0ro MBINIJICHUA — CYIIECTBEHHOI'O KOMIIOHCHTA B IIOATIOTOBKE K HpaKTquCKOﬁ
ACATCIIbHOCTU IO MHOTYM HAITPaBJICHUSM.

Ilenp ocBoeHmsi mporpammbl yaeOHOro kypca «['eomerpusi» Ha 0a30BOM ypoBHE O0ydeHHUsT — 0O0IIe0Opa3oBaTelbHOE U OOIICKYIBTYPHOE
pa3BUTHE 00YUAIOIIUXCS Yepe3 00eCcreueHUe BO3MOKHOCTH IPUOOPETEHHUS M UCIIOJIb30BAHUS CUCTEMATHUECKUX FCOMETPHUUCCKUX 3HAHUHN U ICHCTBUH,
CeU(PHUYHBIX T€OMETPUH, BO3MOXXHOCTH YCIICHIHOTO MPOJOJDKCHHUsI 00pa30BaHHs 10 CIHCIHUAIBHOCTSM, HE CBS3aHHBIM C TMPHKJIAJIHBIM
UCIIO0JIb30BAHUEM T€OMETPHUH.

[IporpamMma mo reomMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAuYeHa JJisi OOYYAIOIIMXCS CPEIHEH INKOJbI, HE HWCHBITHIBABIIMX 3HAYUTEIHHBIX
3aTpyJHEHUI Ha ypPOBHE OCHOBHOrO o00miero oOpa3zoBanus. Takum o0pa3om, oOydaromidecs Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHe
MAaTE€MaTUUCCKHUEC YMCHUS, CBA3aHHBIC CO CHCHI/Iq)PIKOfI reoMeTpruu U HCO6XOI[I/IMBIG AJid )KU3HU B COBPCMCHHOM O6HICCTB€. KpOMC 3TOI'0, OHHU UMCHOT
BO3MOXKHOCTh H3y4YHTh TCOMETPHUI0 Oojice TIIyOOKO, €CIM B JaJbHCHIIIEM BO3HHUKHET HEOOXOJMMOCTh B TE€OMETPHUYCCKMX 3HAHHIX B
pohecCHOHATLHOM JIeATEIIEHOCTH.

JlocTrokeHue 1esTi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEUICHHEM COOTBETCTBYIOIIMX 3a1ad. [IpHOpUTETHRIMU 33ajauaMi OCBOSHHSI Kypca
«["eomerpun» Ha 0a3oBoM ypoBHe B 10—11 kiaccax sIBISIFOTCS:

(dbopMHIpOBaHKE TPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYPBI M OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM;

(dbopMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJaX BPAIICHUS KaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENIX, MO3BOJISIONIUX OMHUCHIBATH U
M3y4yaTh PA3HBIE SIBICHUSA OKPYKAIOIIETO MUPA;

(dbopMHpoBaHKE YMEHHSI paclio3HaBaTh Ha YEPTEXax, MOJIEISIX U B PeaIbHOM MUPE MHOTOTPAaHHUKH U Tella BpaIleHus;

OBJIaJICHHE METO/IaMHU PELLEHUS 3ajad Ha MOCTPOEHUS Ha U300pa’KEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

(dbopMHpoBaHKE YMEHHSI ONIEPUPOBATh OCHOBHBIMU MOHATUSMHU O MHOTOI'paHHMKAX M TeJIaX BpaIlleHHUs] U UX OCHOBHBIMH CBOMCTBAMU;

OBJIaJICHHE AJITOPUTMAMH PEILIEHUs OCHOBHBIX THIOB 3aJay; (OPMUPOBAHHUE YMEHHS MPOBOIUTH HECIIOKHBIE JOKA3aTEJIbHBIE PACCYXKIIECHUS B XOJ€
peLIeHUs CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;

pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00y4aromuxcs, M03HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUHN, KpUTHYHOCTH
MBIILLJIEHUS;

(dbopMupoBaHue PyHKIMOHAIBHON rPaMOTHOCTH, PEJIEBAHTHOW F€OMETPHUM: YMEHHUE PacliO3HABATh POSBICHUS T€OMETPUUECKUX MTOHATHI, 0ObEKTOB U
3aKOHOMEPHOCTEH B pealbHBbIX JKU3HEHHBIX CHUTyallUAX M NpU HU3YYEHUM JPYIHX Y4YeOHBIX MPEIMETOB, TNPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIHpoBaTh UX Ha A3bIKE TEOMETPHUH U CO3/1aBaTh T€OMETPUUYECKUE MOJIENH, IPUMEHSATh OCBOEHHBIM FreOMETPUUECKU anmnapar
JUIsl pelleHus TPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH I10JyYEHHBIE PE3YJILTATHI.

OTnuuuTeNbHOW 0COOEHHOCTBIO MTPOrPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B Hayalle ero U3y4eHMs 3ajay, peliaeMbIX Ha ypOBHE
MHTYUTUBHOTO IIO3HAHUS, U OINpeAeNEéHHbIM 00pa3oM oOpraHu3oBaHHas padoTa HaJ HHUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M
IIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIUPYET IPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JaIbHEUILIEMY N3YUEHHIO IPEAMETA.



[Ipennourenne oTnaéresd HArIAIHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHHs, TO €CThb TEOpPETHYECKHE 3HAHMS HMEIT B CBOEH OCHOBE
YYBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKON JEATENIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUM Yy Yydaluxcsi B Kypce CTEPEOMETPHUH
IIPOBOJUTCS 3a CUET PEIICHUS 3a/1a4 Ha CO3[JaHie IPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 Ha ONIEPUPOBAHUE IPOCTPAHCTBEHHBIMU 0Opazamu. Co3aaHue

o6pa3a IMPOBOOUTCA C OHOpOﬁ Ha HarJIsaHOCTh, a OIICPUPOBAHHUC o6pa30M — B YCJIOBHUAX OTBJICUCHUA OT HArJIAAHOCTH, MBICIICHHOI'O U3SMCHCHUSA
€ro UCXOAHOT'O COACPIKAHM.

OcHoBHBIE coziepkaTesibHbIe JIMHUU Kypca «['eomerpun» B 10—11 kinaccax: «MHororpanHukuy, «IIpsiMble 1 MIIOCKOCTH B MPOCTpPaHCTBEY, «Tena
BpanieHus», «BeKTopsl U KOOpJIMHATHI B MPOCTpaHCTBEY». DOPMUPOBAHKE JIOTHYECKUX YMEHHUH paclpelessieTCss HE TOJBKO IO COAEpP>KaTeIbHBIM
JUHUAM, HO U 110 ToAaM 00y4eHHUs Ha yPOBHE CPEAHET0 00111ero oopa3oBaHusl.

Conepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHMsI pabodeil MmporpamMMmbl, paclpeneiEHHBIM IO ToJaM
o0OyueHus, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUYECKUMHU MOHATUSIMU U HABBIKAMU OCYHIECTBIISIIOCH MOCIEIOBATEILHO U
MOCTYIATENbHO, C COOJIIOACHUEM TPHUHIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAIUCh B OOLIYI0 CHCTEMY T'€OMETPUUYECKHUX
MIPE/ICTAaBICHUIM 00YJarOIINUXCSl, pacIIupss U yriryonsis e€, 00pasysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reometpun oTBoAuTCs 2 yaca B Heaento B 10 kiacce u 1 vac B Henmento B 11 kimacce, Bcero 3a ABa roga o0yueHus - 102 yueOHBIX
yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC



IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ITOHSATHSA CTEPCOMETPHHU. Tqua, npsAMasd, IMIOCKOCTb, IMPOCTPAHCTBO. Ilonsatre 00 aKCHOMAaTHYECKOM IMOCTPOCHUHU CTEPCOMETPHUM:
AKCHUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX.

Bzanmuoe PaCIIOJIOKECHHUE IIPSAMBIX B IIPOCTPAHCTBE: IEPECCKAOIMIUECCS, ITapaAJUICIIBbHBIC U CKPCUHIMBAIOIIUECA ITPSAMBIC. HapaJ'IJ'IeJ'IBHOCTB MMPAMBIX

U TJIOCKOCTEH B MPOCTPAHCTBE: MapajulebHbIE MPSIMbIE B IPOCTPAHCTBE; MapauIeIbHOCTh TPEX MPIMBIX; MapaieIbHOCTh MPSIMON U IIIOCKOCTH.
VYTl ¢ cOHaNpaBIECHHBIMU CTOPOHAMU; YTOJI MEXY MPSMBIMU B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: NapasuleabHble INIOCKOCTH; CBOMCTBA
napajuleNbHbIX TiockocTei. [IpocTeiime npocTpancTBeHHbIE (GUTYPBI HA TUIOCKOCTHU: TETPadap, Ky0, mapaienenumnes]; IoCTpOSHUE CEeYSHHI.

[lepneHquKyISIpHOCT NPSAMOM U IJIOCKOCTU: NMEPHNEHIAUKYIISIPHBIE MPAMbIE B MPOCTPAHCTBE, MPsAMbIE MapaulelibHbIe U MEPIEHIUKYISPHBIE K
IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTU MPAMON U IUIOCKOCTH, TEOPEMA O MPSAMOM MEpPHEeHIUKYISIPHOU MIOCKOCTU. YTJIBI B MPOCTPAHCTBE: yroJl
MEXKy NPSMOW M IUIOCKOCTBIO; JABYTPAHHBIA YIoOJI, JUHEWHBIM YroJl JBYrpaHHOro yria. [lepneHauKyiisp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10
IUIOCKOCTH, PAcCTOSIHUE OT NpPSIMOM 10 IUIOCKOCTH, NpPOeKUus QUrypbl Ha IJIOCKOCTh. [lepneHAuKyaspHOCTh IUIOCKOCTEH: MpPU3HAK
MEPIEHANKYISIPHOCTH ABYX IUNIOCKOCTEN. TeopemMa o TpEX nepHneHauKyIspax.

MHOrorpaHHUKHU

[lonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHHUKA, BBITYKJbIE M HEBBINYKJIBIE MHOIOTPaHHUKH; pa3BEPTKA MHOIOTPaHHUKA.
[Ipu3ma: Nn-yrosnpHas npu3Ma; TPaHU U OCHOBAHMS NPHU3MBL, HpsiMasi W HaKJIOHHAs MPU3MbI; OOKOBas M TOJHAS TOBEPXHOCTb IPHU3MBL.
[Tapannenenunen, NpsiMOYroJbHBIN MapajuleJenuIiea U ero cBoiictea. [Iupamuaa: N-yroiapHas nupamMuaa, rpaHd ¥ OCHOBAaHUE MUPaMUIbl; OOKOBas U

IMMOJIHAA MOBEPXHOCTh IMUPAMUIBI; IIPABUJIbHAA U yceqéHHaﬁ nupamMmuaa. OJIEMEHTBI MMPpU3MBbI U TUPAMUBI. HpaBI/IHBHHe MHOT'OT'PpaHHUKH:

MOHATUE NPABUJIBHOIO MHOTIOTPAaHHMKA; MPABUIIBHAS MPU3Ma U NPaBUJIbHAS NUPAMUA; MPABUIIBHASL TPEYroJibHAs MHUPAMUAA U IPABUIIbHBIN
TeTpadap; ky0. IIpencraBienne o mpaBUILHBIX MHOTOTPAHHUKAX: OKTadAP, A0JEKadIp U uKocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMETPUA OTHOCUTEIIBHO TOYKH, pr[MOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTpPHUH B IMHUpaMUaax, nmapajuicjacrnuicaax,
IMPpaBUJIbHBIX MHOTI'OI'paHHUKAax.

Bbruncnenue 371eMEHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yribl. I[lnomans OOKOBOM MOBEPXHOCTH M IMOJIHOM HMOBEPXHOCTH MpPSIMON
MPU3MBI, TUIONIA/Ib OCHOBaHMi, TeopeMa 0 OOKOBOIM MOBEPXHOCTH MpsiMOi mpu3Mebl. [Inomans 60KOBOIM MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHON

MAPaMUIBI, TEOpEMa O TUIoMAaN yceu€HHoM nmupamuasl. [loastue 06 06bpéme. OOBEM TUpaMUIbI, TPU3MBL.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IIJIOLIAISIMU [TOBEPXHOCTEN, 00bEMaMHU MOA0OHBIX TEJ.



11 KJTACC

Tena Bpamenus

HHHHHHPH‘ICCK&H IOBEPXHOCTD, o6pa3y}0ume HHHHHHqueCKOﬁ IMOBCPXHOCTH, OCb HI/IJIHH,I[pI/I‘{eCKOﬁ ITOBCPXHOCTHU. ]_[I/IJ'II/IHI[pZ OCHOBAHUA U
OoKOBas IIOBCPXHOCTD, 06pa3y10ma51 U OCh, IIJ10IIadb OOKOBOI M MOJIHOM ITOBCPXHOCTHU.

Konnueckas noBepXHOCTh, 00pa3yroline KOHMUECKONW MOBEPXHOCTH, OCh U BepIIMHA KOHMYECKON MoBepXHOCTU. KOHYC: OCHOBaHUE U BEpIIMHA,
00pa3yromiasi ¥ OCh; IUIONAalb OOKOBOW M MOJIHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIre U BBICOTA; OCHOBAHUS M OOKOBasi TOBEPXHOCTh.

Cdepa u map: ueHTp, paanyc, AMaMeTp; TUIOIaAb MOBEPXHOCTH cepbl. B3anMHoe pacmonoskeHue cepbl U IIOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; mrommanb cepsl.

I/I306pa)K€HI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. Pa33épTKa OUJIMHApA U KOHYCA.

KoMOuHanmu Ten BpalieHUsi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN 0KO0JIO c(epbl; cdepa, BIMCaHHAS B MHOTOTPAaHHUK, WM TEJO
BpalICHUS.

[Tonsatue 06 o6béMe. OcHOBHBIE CBOIMCTBAa 00BbEMOB Tell. Teopema 00 00bEME MPSIMOYTOIBHOTO Mapajiesienunesna u cieacTBus u3 He€. O0bEM
nUIuHApa, Konyca. O0bEM mapa u miomanb cepsol.

HO,Z[O6HLIC TCJIa B IPOCTPAHCTBC. CooTHonieHUs MCKAY IUIoIagIMU HOBerHOCTCﬁ, o0BEMaMu HO,E[OGHBIX TCII.

CeueHns OUJInHApa (napannenLHo " NCPIICHAUKYIIAPHO OCI/I), CCUCHUSA KOHYCa (HapaJ'IJ'ICJIBHOC OCHOBAHHUIO U IIPOXOAAIICC YCPE3 BCpH_II/IHY),
CCUCHUA 1Iapa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE



BekTop Ha miIockocTu U B npocTtpaHcTBe. CIOKEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA 4UCIO. Pa3nokeHue BEKTOpa Mo TpEM
HEKOMIUIaHApHBIM BekTopaM. llpaBuino mnapamnenenunena. PemieHue 3amad, CBSA3aHHBIX C IPUMEHEHUEM IPaBWI JEUCTBUH C BEKTOpPaMHU.
[IpsimoyronbHast cucreMa KoopauHaT B mpocrpaHcTBe. Koopaunatel BekTopa. [Ipocreiimme 3agaun B KOOpAMHATaX. YTOJN MEXAY BEKTOPAMM.
CkanisipHO€ TPOM3BENIEHUE BEKTOPOB. BblUMcieHHE YITIOB MEXIY NPSIMBIMU M IJIOCKOCTAMHU. KoOpAHMHATHO-BEKTOPHBIM METOJ INpU PELICHUU
TFE€OMETPUUYECKUX 3a7ad.

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl y4eOHOro npeamera «MaTeMaTuka» XapakTepU3yrTCs:

I'paxnanckoe BocnuTanue:

C(pOPMHUPOBAHHOCTBIO TPAXKTAHCKOM IMO3MIMU OOYdYalOIIEerocs KaK aKTHBHOTO U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOINEeCTBa,
IIPEJCTaBICHUEM O MAaTEMaTUYECKMX OCHOBaX (DYHKIIMOHMPOBAHHUS PA3IMUYHBIX CTPYKTYp, SIBIECHUH, IPOLELyp Ipa)IaHCKOTOo obuiecTBa (BbIOODSI,
OTIPOCHI U TIP.), yMEHHUEM B3aMMOJIEHCTBOBAThH C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (QYHKIUSMU U HaA3HAUECHUEM.

IIarproTHyeckoe BOCIMTaHUE:

c(OPMUPOBAHHOCTHIO ~ POCCUHCKOM  TIpaKJAHCKOM  WACHTUYHOCTH, yB&KEHHA K  MPOLUIOMY UM HACTOSILIEMY  POCCHUHCKOMN
MaTE€MaTHKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM POCCHMCKUX MAaTEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIBI, K MCIIOJIBb30BAaHUIO 3THX
JOCTH)KEHHUH B IPYyTrUX HayKax, TEXHOJOTHUSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HaHMEM JTyXOBHBIX LIEHHOCTEH pOCCUHCKOT0 Hapo/a; c(hOPMUPOBAHHOCTHIO HPAaBCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHUS, CBA3aHHOTO
C MPAKTUYECKUM PUMEHEHUEM JIOCTHKEHUN HAYKH U JeSTeIbHOCThIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHMBOrO OyAyIIEero.

JcTeTHYECKOE BOCIIUTAHUE:

9CTCTUYCCKUM OTHOHICHUCM K MHUPY, BKIIHOYAA ICTCTUKY MATCMATUUCCKUX 3aKOHOMepHOCTCﬁ, O6’beKTOB, 3agaq, peIlIeHHfI, paccyxcz(eHI/Iﬁ;
BOCIIPUUMYUBOCTBIO K MAaTEMATUYCCKUM aACIICKTaM pa3JIMYHbIX BUJ0B HCKYCCTBaA.



duznyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3J0poBOro m OezomacHoro obpaza >KM3HH, OTBETCTBEHHOI'O
OTHOIIECHUS K CBOEMY 3/I0pPOBbIO (340pOBOE MUTaHWE, COATIAHCUPOBAHHBIM PEKUM 3aHATHH W OTAbIXA, peryisipHas ¢uznyeckas aKTHBHOCTB);
(U3HUYECKOTO COBEPIIICHCTBOBAHUS, PU 3aHSATHUSAX CIIOPTUBHO-03I0POBUTEIBHON ACSITEILHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYY, OCO3HAHUEM IIEHHOCTH TPYIOITIOOHS; HHTEPECOM K pa3IuIHbIM chepaM MpoPecCHOHATBHON ASSITEbHOCTH, CBI3aHHBIM C
MaTeMaTUKOM U e€ MPHIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mpodeccuu U peann3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHMIO Ha TPOTSHDKCHWHM BCEH JKU3HM, TOTOBHOCTHIO K
AKTUBHOMY YYaCTHIO B PEILIEHUH NMPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH.

IKoJ0ruyecKkoe BOCIUTaAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYPHI, IOHUMAHUEM BIUSHUS COIMAIBLHO-DKOHOMUYECKHX IPOIIECCOB HA COCTOSIHHE MPHPOIHON U
COLIMAJILHOW Cpelibl, OCO3HAHHEM IJI00aJIbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM; OpHeHTaluell Ha MPUMEHEHUE MATeMaTUYeCKUX 3HAHHWM s
pElIeHHUs 3a/1a4 B 00JIACTU OKPYKAIOIIEH Cpeibl, TUIAHUPOBAHUS MTOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJISl OKPYKAIOMIEH CPEIbI.

HeHHOCTH HAYYHOI'O MO3HAHMSA:

C(l)OpMI/IpOBaHHOCTLIO MHPOBO33pCHUA, COOTBECTCTBYIOIICTI'O COBPEMCHHOMY YPOBHIO Pa3BUTUSA HAYKU U 06H1€CTB€HHOI>1 IMPaKTUKH, TIOHUMAaHUCM
MaTeMaTHIEeCKOM HAayKH Kak C(l)epbl YeJIOBEUECKOM JACATCIBHOCTHU, OTAIlOB e€ Pa3sBUTHUA W 3HAYUMOCTH JIs1 Pa3BUTUA HUBWIM3AWH; OBJIAJICHUCM
SI3BIKOM MaTeMaTHKH U MaTeMaTH4YeCKOM KyTH:»TypOfI KaK CPEACTBOM IMO3HAHUA MHPA; TOTOBHOCTBIO OCYHICCTBJIATDH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.



METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE — pe3yiabTaThl  OCBOCHHMS ~ MPOrpaMMbl  yd4eOHOro  mpeamera  «MaremaTwka» — XapakTepU3YIOTCS — OBJIaJCHHEM
YHHUBEPCATbHBIMU HO3HABAMETbHIMU OCUCMBUAMU,  VHUBCPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCLCMBUSIMY,  VHUBEPCANbHbIMU  Pe2YISmUHbIMU
oelcmeausamu.

1) Vuusepcanvuvie noznasamenwvhvie oeticmausi, 0becneuusarom Gopmuposanue 6a308bix KOCHUMUSHBIX NPOYECCco8 00yYawuxcs (0ceoeHue
MemMOO08 NO3HAHUS OKPYHCAIOUe20 MUpaA, NpUMeHeHUe T02UeCKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayuetr).
Ba3oBble loruyeckue aeiicTBus:

BBISIBJISATh U XapaKTEpU30BaTh CYIIECTBCHHbIC MPU3HAKW MAaTEMATUYECKUX OOBEKTOB, MOHATHM, OTHOIIEHUH MEXIYy MOHATUAMH; (HOPMYIHPOBATH
OTIpeJIeJICHUS IOHATHI; YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKALNU, OCHOBAHUS [T 0000IICHUS U CPAaBHEHUS, KPUTEPUH MPOBOAUMOTO
aHanmn3a;

BOCIPUHUMATh, POPMYIUPOBATH U PE0OPA30BBIBATh CYKJIEHUS: YTBEPAUTEIbHbIE U OTPULIATENbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,
BBISIBIISAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHUBOpEuYUs B (hakTaxX, JaHHBIX, HAOMIONEHUSX U YTBEPXKICHMAX; HpeJaraTh
KPUTEPUH ISl BBISIBICHUS] 3aKOHOMEPHOCTEN M IPOTUBOPEUN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHIYKTHUBHBIX YMO3aKJIIOUECHNN, YMO3aKIFOUEHHUN 110 aHAJIOTUH;

MMPpOBOAUTL CaMOCTOATCIBHO NOKA3aTCJIbCTBA MATECMATUYICCKUX YTBep)KI[eHI/Iﬁ (priMHe n oT HpOTI/IBHOFO), BBICTpAaNBATh apTyYMCHTAIHUIO, IIPUBOJAUTH
MMPUMEPBI 1 KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHEIE CYKIACHUA U BbIBOJLI,

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3anauM (CpaBHUBAaTh HECKOJBKO BapHaHTOB pEIIEHUs, BbIOMpaTh Hanbojiee MNOAXOIAIMUNA € y4ETOM
CaMOCTOSITENTLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeILCKHE JeliCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK HCCIENIOBATEIbCKUM HMHCTPYMEHT MO3HaHUS; (OPMYIMPOBATH BOMPOCH, (DUKCHUPYIOIIME MPOTHBOpEYHE, Mpodiemy,
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (POpMUPOBATH TMIIOTE3Y, ApIyMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHUE [0 YCTAHOBJIECHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro oObEeKTa, SIBICHUS,
IpoIiecca, BBISIBICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SIBICHUSIMH, IPOLIECCaMH;



CaMoCTOSITENbHO (hopMynupoBaTh 0000ILIEHUST U BBIBOABI MO pe3yjibTaTaM IMPOBEIEHHOTO HAONIONEHUS, HCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yIbTaTOB, BEIBOJIOB M 00OOIICHHUI;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MTPOLIECCA, & TAKIKE BBIBUTATh IIPEANOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISBJIATH 1e(UINTHI HH(OPMALIUY, JTAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOIIPOC | ISl PEIICHUS 3a/1a4H;

BbIOMpaTh MHGOPMAIUIO M3 MCTOUYHHUKOB Pa3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3HPOBATh M HHTEPIPETUPOBATH MH(OPMALUIO PA3TUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

CTPYKTYpUPOBaTh HH(GOPMAILIMIO, TPEJICTABIATH €€ B pa3IMUHbIX (hopMax, WILTIOCTPUPOBAThH I'pauiyecK;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM KPHTECPHUSIM.

2) Vnusepcanvhvle KOMMYHUKamMuHble 0eticmeust, 00ecneuusarom chopmuposanHoCcns COYUAIbHbIX HABIKOS 00YHAIOUUXC.
O01menue:

BOCIIPUHUMATh U (HOPMYIUpPOBATh CYKAECHUS B COOTBETCTBHM C YCIOBUSIMH M LEJISMHU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, 4aBaTh IMOACHCHHUA 110 XO4Yy pCHICHUSA 3ala4, KOMMCHTUPOBATH HOqueHHLIﬁ PE3YbTAT,
B X0J1e 00CYX/IeHUs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl, IPOOJIeMbl, pelIaeMoi 3a1a4K, BHICKA3bIBATh UJIEH, HAllCIEHHbIE Ha TIOUCK
pEIIEHNUS; COMOCTABIISATh CBOU CY)KJIEHUS C CYXIECHUSIMHU IPYrUX YYaCTHUKOB AMAaiora, 0OHapyXUBaTh pa3jlyre U CXOJCTBO MO3ULMIL; B KOPPEKTHON
¢bopme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;
MNPpEACTABIATE PE3YJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMEHTA, UCCIICAOBAHUA, IMPOCKTA;, CAMOCTOATCIBHO BI)I6I/IpaTB q)OpMaT BBICTYIJICHUSA C y‘léTOM
3aJ]a4 Mpe3eHTAallUU 1 OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHunuecTso:

MMOHUMATh W HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W MHAMBUAYaTbHON paOOThI MPH PEUICHWH y4eOHBIX 3a/iay; MPUHUMATh I€JIb COBMECTHOM
NEeSITeTbHOCTH, TUTAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOTHI, paclpenensaTh BUIbI pabOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC U PE3yIbTaT
paboThl; 060011aTF MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNMOBBIX ¢Gopmax paboTel (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» W HWHBIC); BBITIOJHITH CBOIO YacTh PaOOTHI U
KOOPJIUHUPOBATh CBOW JEHCTBUS C JAPYrUMH YI€HAMH KOMAaH[bI, OIICHWBATh KAa4eCTBO CBOErO BKJIaJa B OOMIMN MPOIYKT MO KPUTEPUSIM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

3) YHueepcanbele pecyjiimueHbole 061/7(/‘7}161/!}1, obecneyusarom qbopmupoeaHue CMDBICNIO6bLX YCMAHOBOK U HCUZHEHHBIX HABBLIKOB IUHHOCTIU.

Camoopranuszauus:



COCTABJIATH IIaH, AITOPUTM PELICHUs 3ajauH, BEIOUPATh CIIOCOO pEelIeHUs ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM NH(OPMAIIHH.

CaMOKOHTPOJIb:
BJIaJIeTh HaBBIKAMU [103HABATEJIbHON pEQUIEKCUU KaK OCO3HAHMs COBEPILAEMbIX ACHCTBUI M MBICIMTEIbHBIX IPOLIECCOB, UX PE3YyIbTATOB; BIAJIETh
croco0amy caMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yJibTaTa PelieHHss MaTeMaTU4ecKOM 3a1auu;
IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a/1a4l, BHOCUTH KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEJILCTB,
JAHHBIX, HAJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IENIA U YCIOBUSAM, OOBSCHSATh TPHUUUHBI IOCTHXKEHUS WIH HEJIOCTHIKEHUS PE3yIbTaTOB JIEATEIBHOCTH, HAXOIUTh
olMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBbTATbBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSMAasi, INIOCKOCTb.

IIpuMEHATH aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PELIEHUN F€OMETPUYECKUX 3a/1a4.
OnepupoBarh NOHATHAMU: MApaLIEIbHOCT U MEPIEHAUKYIISIPHOCTD NMPSAMBIX U TNIOCKOCTEH.
KnaccugunupoBats B3aMMHOE pacioioKeHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JIBYTPaHHBIA yroJI, TPaHU JBYTPAHHOTO yrijla, peOpo JBYIpaHHOTO YIJa; JIMHEHHBIA Yrosl JABYIPAaHHOTO YIJIa;
rpajycHas Mepa JABYIpPaHHOIO yria.

OnepupoBaTh NOHATHAMHU: MHOTOIPAHHMK, BBIYKJIBIA U HEBBITYKJIBI MHOIOTPAHHUK, 3JIEMEHTHl MHOTOI'PaHHHKA, IPABWIbHBI MHOTOTPAHHHUK.
Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (MTMpaMKIa; MpU3Ma, NpsSMOYToIbHBIN Napasuiesenunes, Kyo0).

KHaCCI/I(i)I/IHI/IpOBaTB MHOTI'OI'paHHUKH, BI)I6I/Ipa$I OCHOBaHUA OJIs1 KJ'IaCCI/I(bHKaHHI/I (BI)IHYKJ'H)IG N HEBBINMYKJIBIC MHOTI'OI'PpaHHUKH, IMPAaBUJILHBIC
MHOT'OIpaHHUKH; IPAMBIC 1 HAKIIOHHBIC IIPU3MBI, napannenennr[e)lbl).



OHepI/IpOBaTB IMOHATUAMMU: CCKYyIIasd IMIOCKOCTb, CCUCHNEC MHOT'OI'PAHHUKOB.

OOBACHATD IIPUHIUIIBI ITIOCTPOCHUSA CG“IGHHFI, HCIIOJIB3YA METOA CJICIOB.

CTpouTh ce4eHuss MHOTOTPAaHHUKOB METOJ/IOM CJIE/IOB, BBIIIOJHATH (BBIHOCHBIC) TUIOCKUE YEPTEXKH U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, cOOKY, CHU3Y.

Pemrats 3aaa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BCIMYHH I10 06pa311aM WK aJilrOpuTMaM, NpUMEHI U3BECCTHBIC aHAJIUTUYCCKUC MCTOABI IIPpU
PCUICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4d Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMS TOUYKAMU, OT TOYKH HO HpHMOﬁ, OT TOYKH A0 IITIOCKOCTH,
MCXKAY CKPCIIMBAOIIMMHACA ITPSAMBIMH.

Pemarsn 3a/la4d Ha HAXOXKXIACHHUC I'COMCTPUUCCKUX BCIUYHH I10 06pa3uaM WK aJiropuTtMaM, MpuMCHAA U3BCCTHLIC aHAJIUMTHUYCCKUC MCTOABI IIPH
PEIICHUN CTAaHAAPTHBIX MAaTEMATUUYCCKUX 3aa4 Ha BbIYUCIICHUC YIJIOB MCKAY CKPCUHIMBAIOIIUMUCH MTPAMBIMA, MCIKIY HpﬂMOfI " IINIOCKOCTBIO, MCIKIY
IUIOCKOCTAMU, ABYI'PAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUpaMHjia) ¢ MPUMEHEHHEM (POPMYIT; BBIYUCIATH COOTHOIICHUS
MEXy IUIOIIAIIMH ITOBEPXHOCTEH, 00bEMaMH TT0I0OHBIX MHOTOTPAaHHUKOB.

OHGpI/IpOBaTI) MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE; HCHTP, OCh U INIOCKOCTh CUMMETPHHU; ICHTP, OCh U IIJIOCKOCTh CUMMCETPUHA q)HprI:I.

W3BnekaTh, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (QHUrypax, MpEeACTaBICHHYIO Ha
YyepTexkax U pUCYHKaX.

[IpumensTh reomeTpuyeckue (PaxkThl IS PEIICHUs] CTEPEOMETPUUYECKUX 3aJad, MPEeANoaraluX HECKOJIbKO IIAaroB PEeHIeHUs], €Cld YCIOBUS
MIPUMEHEHUS 3a/1aHbl B ABHOU (hopMe.

HpI/IMeHﬂTB HpOCTefIIHI/Ie IIporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAIMOHHBIC CUCTCMBI ITPU PCIHICHUH CTCPCOMETPUUCCKUX 3aday.



[IpuBoIUTE IpUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH, PACTIO3HABATDH MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.
[IpuMeHsTh MOTy4YeHHbIE 3HAHHS HA MTPaKTUKE: aHAIM3UPOBATh pealbHble CUTYAI[UH U IPUMEHITh U3yYCHHbIE TIOHATHUS B MTPOLIECCE MOUCKA

pelIeHUsT MaTeMaTh4eckd C(OpMyTUpOBaHHONH NPOOIEMbI, MOJEIUPOBATH pEATbHbIE CUTYallMd Ha S3bIKE T'€OMETPHH, HCCIIEA0BAThH
IIOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX MOHATHH M TEOpeM, ammapara aareOpbl; pellaTh NPaKTUYECKUe 3aJayM, CBA3aHHBIE C
HAaxO0KJICHUEM I€OMETPUYECKHUX BEJINYUH.

11 KJIACC

OHCpI/IpOBaTL IMOHATHAMU: NUWIMHAPUYICCKAs ITOBECPXHOCTD, 06p213y}01]_[I/IC HHHHHﬂpHHeCKOﬁ MMOBCPXHOCTH; HUIIMHIAP, KOHUYCCKAA ITIOBEPXHOCTD,
06pa3y101uI/Ie KOHUYECKOM IMOBEPXHOCTHU, KOHYC; ccbepnqecxaﬂ IIOBCPXHOCTD.

Pacnio3HaBath Tena BpaeHus (IMIIMHAP, KOHYC, cepa u map).
OOBACHATH CLIOCOOBI MTOJTYYEHUS TEJl BPALICHHUS.
KnaccugunupoBars B3auMHOE pacnookeHne ceprl U MIOCKOCTH.

OHGpI/IpOBaTI) TIOHATUSAMMU IH&pOBOfI CEI'MCHT, OCHOBAaHHE CEIrMCHTA, BbICOTA CCIMCHTA, HI&pOBOfI CHOﬁ, OCHOBAHHUC MIApOBOTO CJIOsA, BBICOTA
IapoBOIo CJIosd; mapOBoﬁ CCKTOP.

Borancnsats 00bEMBI 1 Iiomaaun HOBerHOCTCﬁ TCJI BpallICHUA, TCOMCTPUYCCKUX TCII C IPUMEHCHUCM q)OpMy.TI.

OHCpI/IpOBaTL MNOHATHUAMU: MHOTI'OI'PAaHHUK, BIIMCAaHHBLINA B C(pepy 1 OMNHCAHHBIA OKOJO C(l)epLI; C(I)epa, BIIMCAHHAss B MHOI'OI'paHHUK HJIM TCIIO
BpalICHU:.

BbIUuCIIATE COOTHOMIEHHS MEXTY TUIOMIA/SIMH [TOBEPXHOCTEH 1 00bEMaMU MOJOOHBIX TEII.
N300pakaTh u3ydyaemble GUTYpPBI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BrinmonHsTh (BBIHOCHLIC) IJIOCKHUEC YCPTCIKU H3 PHUCYHKOB ITPOCTBIX 00BEMHBIX (I)I/Il"ypl BUJ CBCPXY, C60Ky, CHHU3Y; CTPOUTHL CCUCHUA TCII
BpalICHU:.



W3Bnekarb, MHTEPIPETUPOBATh U MPeoOpa3oBBIBaTh HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX IE€OMETPUUYECKUX (UTypax, MPelCTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

OnepupoBatrh OHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE ACHCTBUSA CIIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpPA HA YHCIIO, OOBACHATH, KAKUMH CBOHMCTBAMH OHH
00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEAA.

OHCpI/IpOBaTI) MOHATHUAMU: JCKAPTOBBI KOOPAWHATHLI B IPOCTPAHCTBEC, BEKTOP, MOAYJIb BEKTOPA, paBECHCTBO BEKTOPOB, KOOPAHWHATLI BEKTOpPA, YI0JI
MCKAY BECKTOPAMH, CKAJIIPHOC ITPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBIC U KOMITJIAHAPHBIC BEKTOPLI.

Haonme CYMMY BCKTOPOB M NPOU3IBCACHHUC BCKTOPA HA YUCIIO, YI'OJ MCXKAY BCKTOPpaAMH, CKAJIAPHOC IMPOU3IBCACHHUEC, paCKIaAbIBaTh BCKTOP IO
ABYM HCKOJUIMHCAPHBIM BEKTOPAM.

3aHaBaTb IJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT.

[IpumensTh reomeTpruyeckue (axkThl JUIsl PELICHUS] CTEPEOMETPUUYECKUX 3ajay, MPEANOoIaralouuxX HECKOJIbKO IIAroB pelIeHUs, €CIU YCIOBUS
NPUMEHEHMS 33aJJaHbl B SBHOH (opme.

Pemiate HpOCTCﬁH.IPIG reOMCTPHUYCCKUC 3aa4YU Ha IPUMCHCHNEC BCKTOPHO-KOOPAUHATHOTO METO1A.

Pemrate 3agaund Ha J0Ka3aTEIbCTBO MATEMAaTHYECKHX OTHOIICHHN W HAXOXKICHUE reoOMCTPUYCCKUX BCIUYHH I10 o6pa3uaM WM aJirOpuTMaMm,
MNPUMCHAA U3BCCTHLBIC MCTOABI IIPU PCIICHHUU CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4.

HpI/IMeHSITL HpOCT@ﬁH.IPIC IporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKATUOHHBIC CUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKUX 3adaY.
HpI/IBOIlI/ITB MMPpUMEPBLI MATEMATUYICCKHUX SaKOHOMepHOCTCﬁ B IPUPOJAC U )KU3HU, pACIIO3HABATH IIPOABJIICHHUEC 3aKOHOB I'COMCTPUU B HCKYCCTBC.

HpI/IMCHSITL NOJIYYCHHBIC 3HAHUWA HA NPAKTUKE: aHAJIIM3UPOBATH PCAJIBHBIC CUTYallUU W IPUMCHSATHL U3YYCHHBIC INOHATHA B IIPOLCCCC IMOUCKA
peuiCHud MAaTCMATHYCCKU C(pOpMy.HPIpOBElHHOfI HpOGJ’ICMBI, MOJCIIMPOBATH PCAJIbHBIC CUTyallUM Ha A3bIKEC I'COMCETPUH, HUCCICAOBATH ITOCTPOCHHLIC
MOACIIN C HCIIOJIB30BAHUEM T'COMCTPHUYCCKUX MOHATHH U TEOpEM, alIapara a.nre6p},1; pemiaTh MPAKTHUYCCKUEC 3aJadl, CBA3AHHBIC C HAXOXIACHUCM
reoOMCTPHUICCKUX BCIINYHH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC



Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMBl | KonnuecTBo yacos | OnexktpoHHbIe (IU(POBLIE)
n/n Beero|| KonTposbHbie [IpaKkTHYECKHE 06pasoBaTeNbHbIE PeCypChl
paboThI paboThI
|l ||BB€I[€HI/I€ B CTEPEOMETPHIO || 10 || || || |
2 [Ipsimble u mtockocTH B npoctpancTse. [lapamiensHocTh 12 1
IPSIMBIX U IJIOCKOCTEN

|3 ||HepHeHI[I/IKy.H$IpHOCTb MPSIMBIX U IIJIOCKOCTEN || 12 || || || |
|4 ||yI‘JIbI MEXIy NPSMBIMU U IIJIOCKOCTSIMU “ 10 “ 1 “ || |
|5 ||MHOFOFpaHHI/IKI/I || 11 || 1 || || |
|6 ||O6’béMI>I MHOT'OTPaHHUKOB || 9 || 1 || || |
|7 ||HOBTOpCHI/IeI CEYECHUS, PACCTOSHUS U YTJIbI || 4 || 1 || || |
|OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 68 | 5 | | |
11 KJIACC

Ne || HaumeHoBaHue pa3iesioB U TEM IPOrpaMMBbl | KommuectBo yacos | DnekTpoHHbIe (IU(PpPOBHIE) 00pa3zoBaTEIbHBIC

n/n Beero|  Kourponbhbie I[IpakTH4eckue pecypebl

paboThI paboThI
|1 ||Tena BpallleHUs || 12 || || || |
|2 ||O6”béMI>I Ten ” 5 ” || || |
|3 ||BeKTOpI>I Y KOOPAMHATHI B IPOCTPAHCTBE || 10 || || || |
4 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 7
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MTPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHUE

10 KVIACC
No Tema ypoka KonnuectBo yacos | DIIEKTPOHHBIE BocnuTaTtenbHbin Hara |[I[Ipumeuanue
n/n Beero || Konrponbnsie || ITpaktudeckue uugposse noTeHuuan
PaBOTEI PABOTEI o0Opa3oBaTenbHbIC
pecypchl
1 ||OcHoBHbIE TOHATUS 1 MPOSIBIICHUEM HHTEpEca
CTEpEOMETPUU: TOUKA, IpAMas, K [IPOLIIIOMY U
IUIOCKOCTh, POCTPAHCTBO. HACTOALIEMY
[IpaBuia nzobpaxeHus Ha POCCUICKON
PUCYHKAX: N300paKeHUsI MaTeMaTUKU
IIJIOCKOCTEM, MapajuIeIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
2 ||{lTonsTHS: IEpECcCeKaroIuecs 1 IlenHOCTHOE
IUIOCKOCTH, ITEPECEKAIOIINECS OTHOIIICHUE K
npsiMasi ¥ MI0CKOCTh TTOCTHKCHUSIM
POCCUNCKHX
MaTEeMaTHUKOB U
POCCUNCKOU
MaTeMaTUYECKOM
IIKOJIBI
3 ||[TonsTHS: Mepecekaronruecs 1 TOTOBHOCTB K

IJIOCKOCTH, IICPECCKAOIMIUCCA
nmpsamasd 1 MmiI0CKOCTb

00CYXJICHUIO
ATUYECKUX TIPOOIIEM,
CBSI3AHHBIX C
MPAKTUYCCKUM
MIPUMECHCHUEM

JIOCTH KCHUH HAYKH,




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Kourponsuele || IIpakTnueckue uuppossie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypchl
4 |[3HaKOMCTBO C MHOTOTpaHHUKaMH, 1 OCO3HAHUE BAKHOCTH
M300paXeHHEe MHOTOTPAaHHUKOB HA MOPAJIbHO-3THYCCKUX
PUCYHKaX, Ha MMPOCKIIMOHHBIX MIPUHITUTIOB B
yepTexax e TEIIbHOCTH YIEHOTO
5 ||HauansHble cBefieHUS O KyOe U 1 YCTaHOBKA Ha aKTUBHOE
MUPAMHU/JIE, UX PA3BEPTKH U y4acTue B pPeIICHUH
moaenu. CedeHust MPaKTUYECKHUX 3a/1a4
MHOTOTPaHHUKOB MaTeMaTHYECKON
HaIpaBJICHHOCTH
6 |[HauanbHble cBeneHus o Kyde u 1 Oco3HaHuEe BaKHOCTHU
MUPaAMHUJIE, UX PA3BEPTKH U MaTEMaTHIECKOTO
moaenu. CedeHust oOpa3zoBaHMs Ha
MHOTOTPaHHUKOB MPOTSHDKCHUH BCEH
YKU3HHM IS YCTICIITHOM
npoQeCCHOHAILHON
NeATeTLHOCTH
7 |[[TonsiTue 06 akcHOMATHYECKOM 1 MIPOSIBJICHUEM MHTEpeca
MOCTPOCHUU CTEPEOMETPHU: K IIPOIIIOMY U
AKCHOMBI CTEPEOMETPUU U HACTOSIIEMY
CJIEICTBUS U3 HUX POCCHUICKON
MaTeMaTHKH
8 ||[lloHsTHE 00 aKCHOMATHYECKOM 1 IlenHocTtHoE
MOCTPOCHUU CTEPEOMETPHUU: OTHOIIIEHHUE K
AKCHOMBI CTEPEOMETPUHU U TOCTHIKCHHUSIM
CJICJICTBHS U3 HUX poCCUCKUX
MaTEeMAaTHKOB U
poccuiickoi
MaTeMaTHYeCKOU
IITKOJTBI
9 ||[[ToHaTHE 00 aKCHOMATHYECKOM 1 TOTOBHOCTH K




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Konrponbnsie || IIpaktudeckue um¢posbie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypcesl
HOCTPOCHUU CTEPEOMETPUH: 00CYXIEHUIO
AKCHOMBI CTEPEOMETPUH U ATHYECKUX TPOOIIeM,
CJICZICTBUS U3 HUX CBSI3aHHBIX C
MPAKTUYECKUM
IPUMEHEHUEM
JIOCTH>KCHUH HAyKH,
10 |[ITonsTHE 00 aKCHMOMATUYECKOM 1 CHOCOOHOCTH K
MOCTPOCHHUH CTEPEOMETPHUH: HMOIMOHAIBHOMY H
aKCHUOMBI CTEPEOMETPUH U 3CTETUYECKOMY
CJICZICTBUS U3 HUX BOCTIPHUSITHIO
MaTeMaTHYECKUX
00BEKTOB, 3aJ1a4,
pEIICHUI,
pacCy X ICHUIM
11 |[B3aumMHOE pacnoyiokeHue IpsIMbIX 1 YMEHUE BHJIETh
B IIPOCTPAHCTBE: MEePEeCceKaAIONINecs, MaTeMaTHYeCKue
napauielibHbIe U 3aKOHOMEPHOCTH B
CKpPEIMBAIOIIUECS MPsIMble HCKYCCTBE
12 ||[TapannenbHOCTh NPSIMBIX U 1 TOTOBHOCTb K
TUTOCKOCTEH B MTPOCTPAHCTBE: 00CYKICHHUIO
napaseibHble IpsMbIe B ATUYECKUX TPOOIIeM,
IPOCTPAHCTBE; MAPAIIIETLHOCTD CBSI3aHHBIX C
TPEX MPSAMBIX MPAaKTUYECKUM
IpUMEHEHHEM
JIOCTUKEHUHN HAYKH,
13 |[[TapamienbHOCTh IPSIMBIX U 1 CIIOCOOHOCTH K

IUIOCKOCTEN B MPOCTPAHCTBE:
[TapamiensHOCTE IPSIMO U
IUIOCKOCTH

AMOLIMOHAIIBHOMY U
ACTETUUYECKOMY
BOCIIPUATHIO
MaTeMaTHYeCKUX




/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHTposbHbIE
paboThl

IIpakTrueckue

paboThI

ONEeKTPOHHBIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

BocnuTtatenbHbI
noTeHuuan

JlaTa

[Ipumeuanue

00BEKTOB, 3aJ1a4,
pELICHHH,
paccyxIeHUM

14

VYTIIIBI ¢ COHANPABICHHBIMU
CTOpPOHAMHU

YMCHUC BUACTDH
MAaTEMATUYCCKUC
3aKOHOMCPHOCTH B
HCKYCCTBC

15

YTon MeXIy NpsSIMBIMH B
IPOCTPAHCTBE

TOTOBHOCTbH ITPUMEHSTh
MaTeMaTH4YCCKUEC
3HaHUS B HHTEpECcax
CBOETO 37I0POBBS,
BEJICHUS 3]I0POBOTO
o0Opa3a Ku3HU

16

Yron Mexy NpsSMbIMU B
IIPOCTPAHCTBE

c(hOpPMUPOBAHHOCTD
HaBbIKa pedrekcu,
MIPU3HAHUEM CBOETO
mpaBa Ha OIINOKY U
TaKOTO K€ MpaBa
TPYTOro 4eroBeKa

17

[TapamienbHOCTh IIIIOCKOCTEN:

NnapajiCJIbHBIC IIJIOCKOCTU

MPOSIBIICHUEM MHTEpPECA
K MPOIIIOMY U
HACTOAIIEMY
POCCUNCKOU
MaTeMaTUKHU

18

CBoiicTBa napayyIeIbHBIX
IIJIOCKOCTEMN

[lenHocTHOE
OTHOLICHUEC K
JOCTHUIXXCHUAM
POCCHUIMCKHUX
MAaTEMATUKOB U

POCCUICKOMN




/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHTposbHbIE
paboThl

IIpakTrueckue
paboThI

ONEeKTPOHHBIE
nugpoBbIe
o0Opa3oBaTeNbHbIC

pecypchl

BocnuTtatenbHbI
noTeHuuan

Jlata

[Ipumeuanue

MaTeMaTHYeCKON
IIKOJIBI

19

[IpocTeiinve mpocTpaHCTBEHHbBIE
(GUrypsI Ha MJIOCKOCTU: TETPAdIP,

KyO, mapasuienenumnes

TOTOBHOCTH K
00CYKIECHHUIO
STHYECKHX TIPOOJIEM,
CBSI3aAHHBIX C
PAKTUYECKUM
MNPpUMCHCHHUEM
JTOCTHIKCHHUI HAYKH,

20

[TocTpoenue ceuenuii

OCO3HaHHE BaKHOCTH
MOPaJIbHO-ATUYECKUX
MIPUHIIUIIOB B
JIESITEIBHOCTH YYEHOTO

21

[TocTpoenue ceuenuii

YCTAaHOBKA HAa aKTHUBHOC
Y4aCTHUC B PCIICHUHA
MPAKTUYCCKUX 3aaa4
MaTeMaTU4eCKOM
HaIpaBJICHHOCTH

22

KonTponbHas pabora o Teme

"IIpsiMble U TJIOCKOCTH B

IMPOCTPAHCTBE. HapaJIJIeHBHOCTL

IPSIMBIX U IJIOCKOCTEH"

https://uchi.ru/

Oco3HaHue BaKHOCTU
MaTeMaTH4eCKOTo
oOpa3zoBaHMs Ha
MPOTSKEHUU BCEN
KU3HU JJIs1 yCTICITHON
po¢eCCHOHATBHON
NesITeTbHOCTH

23

[IeprieHIUKYIAPHOCTD NPAMOU U
IJIOCKOCTH: MIEPIICHINKYJISIPHBIE

MMpAMBIC B IPOCTPAHCTBC

[POSIBJICHUEM MHTEpeca
K IIPOLIIIOMY U
HACTOSIIEMY
POCCUICKOMN
MaTe€MaTUuKn



https://uchi.ru/

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHTposbHbIE
paboThl

IIpakTrueckue

paboThI

ONEeKTPOHHBIE
nugpoBbIe
o0Opa3oBaTeNbHbIC

pecypchl

BocnuTtatenbHbI
noTeHuuan

Jlata

[Ipumeuanue

24

[Tpsimble mapanienbHble U
NEePHEHANKYIISIPHBIE K MIIOCKOCTH

LlennoctHOE
OTHOIIICHUE K
JIOCTHKEHUSIM
POCCUNCKUX
MaTeMaTUKOB U
poccuiicKkoin
MaTeMaTU4YeCKOoi
HIKOJTBI

25

HpHMHe mapajJjicJIbHbIC U
NEPNCHAUKYIIAPHBIC K IIJIOCKOCTH

TOTOBHOCTb K
00CYKICHHUIO
TUYECKUX IPoOIeM,
CBSI3aHHBIX C
IIPAKTUYECKUM
IPUMEHEHUEM
JTIOCTH KCHUH HayKH,

26

[Ipu3Hak nepneHauKyJISpHOCTH
IIPSIMOM M TNIOCKOCTH

CIIOCOOHOCTH K
AMOIMOHAIIBHOMY U
ACTETUUYECKOMY
BOCTIPUSTHIO
MaTeMaTUYeCKUX
00BEKTOB, 3aJ1a4,
pEIICHU,
pacCy X IeHUI

27

[Ipu3Hak nepneHauKyJISIpHOCTH
IPSIMOM U INIOCKOCTH

YMEHHE BUJIETh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B
HCKYCCTBE

28

Teopema o npsimoit
NEPIEHUKYIIPHON MIIIOCKOCTH

TOTOBHOCTH K
00CYXICHUIO
ATUYECKUX TIPOOIIEM,




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Konrponbnsie || IIpaktudeckue um¢posbie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypesl
CBSI3aHHBIX C
MPAKTUYECKUM
NpUMEHEHHEM
JIOCTHKCHUH HAyKH,
29 [|[Teopema o mpsmoit 1 CIIOCOOHOCTH K
NEePIEHINKYIISPHOH MII0CKOCTH HMOIMOHAIBHOMY H
ICTETUYECKOMY
BOCTIPHUSITHIO
MaTeMaTUIECKUX
00BEKTOB, 3aJ1a4,
pEIICHUI,
pacCy X ICHUI
30 [|Teopema o mpsimoii 1 YMCHHE BHJICTh
HEePIEeHAUKYIISIPHON TNIOCKOCTH MaTeMaTU4ecKue
3aKOHOMEPHOCTH B
UCKYCCTBE
31 |[llepneHauKyasp U HAKIOHHBIE: 1 TOTOBHOCTH IPUMEHSTh
paccTostHUE OT TOYKH 10 MaTeMaTHIeCKHe
IUIOCKOCTH, PAacCTOSIHUE OT MPSMOM 3HAHMS B HHTEpecax
710 TUTOCKOCTH CBOETO 37I0POBBS,
BEJICHHS 3/J0POBOTO
o0Opa3a Ku3HU
32 |[llepneHauKysp U HAKIOHHBIE: 1 c(OpMHUPOBAHHOCTH
paccTosiHUE OT TOYKH 10 HaBBIKA pedrexcun,
IUIOCKOCTH, PACCTOSIHUE OT MPSIMON NIPU3HAHUEM CBOETO
J10 TUNIOCKOCTH IpaBa Ha OIKOKY U
TAKOT0 e MpaBa
PYroro 4emoBeka
33 |[llepneHauKyIsp U HAKIIOHHEIE: 1 MPOSIBIICHUEM HHTEpeca

pacCTOAHUC OT TOYKU OO0

K [IPOILIJIOMY U




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Kourponsuele || IIpakTnueckue uuppossie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypcesl
IUIOCKOCTH, PACCTOSIHUE OT IPSAMOK HACTOALLEMY
JI0 TIIIOCKOCTH POCCUICKOMN
MaTEMaTUKHU
34 |[llepneHIuKyIsp U HAKIOHHBIE: 1 IlenHocTHOE
paccTosiHUE OT TOYKHU 10 OTHOILICHHUE K
IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM JTOCTUKEHUSIM
J10 IIJIOCKOCTH POCCUICKHUX
MaTEMaTUKOB U
POCCUNCKOU
MaTeMaTH4YeCKOn
LIKOJIBI
35 ||Yrusl B mpocTpaHCTBE: Yroi 1 TOTOBHOCTb K
MEXly MPSMOI U MJIOCKOCTBIO 00CYKIEHUIO
TUYECKUX IPOOIIeM,
CBSI3aHHBIX C
IIPAKTUYECKUM
MIPUMEHEHUEM
JIOCTHKEHUI HAayKH,
36 ||[IByrpaHHbIii yroi, TMHEHHBIA yroma 1 OCO3HAaHHE BAXHOCTH
JIBYTPAHHOI'O yIJla MOPaIbHO-ITHUECKUX
IIPUHIIAIIOB B
JIESITEIBHOCTH YYEHOTO
37 ||IByrpaHHbIii yroi, TMHEHHBIA yroi 1 YCTaHOBKA HAa aKTUBHOE
JIBYTPaHHOI'O yIJla y4acTue B pelIeHUN
IIPAKTUYECKHX 3a7a4
MaTeMaTH4YeCKOn
HaIpPaBJIEHHOCTH
38 |[[lepneHIuKyISIPHOCTD IIIOCKOCTEH: 1 Oco3HaHue BaKHOCTH

MPU3HAK TEPICHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEU

MaTEMATHYCCKOI'O
o0Opa3oBaHMsI HA




/1

Tema ypoxka

KoanuectBo yacos

Bcero

Konrposbnsie || [Ipaktuueckue

paboThl

paboThI

ONEeKTPOHHBIE
nugpoBbIe
o0Opa3oBaTeNbHbIC

pecypchl

BocnuTtatenbHbI
noTeHuuan

Jlata

[Ipumeuanue

MPOTSHKEHUH BCER
PKU3HU JUJIS1 YCIICIIHOM
npodeccuoHanbHOM
JIEATEIIbHOCTH

39

[leprieHAMKYASIPHOCTD IIIOCKOCTEH:

IIPU3HAK IEPIICHIUKYIAPHOCTH
JBYX IUIOCKOCTEU

MIPOSIBJICHUEM MHTEpEca
K IPOLIIOMY U
HACTOSIIEMY
POCCUNCKOMN
MaTeMaTHKH

40

HepHeHI[I/IKYJ'IHpHOCTL IUIOCKOCTEH:

IIPU3HAK IEPIICHIUKYIAPHOCTH
JBYX IUIOCKOCTEU

LlennoctHOE
OTHOIIIEHUE K
JTIOCTHKEHUSIM
POCCUNCKHX
MaTeMaTUKOB U
POCCUICKON
MaTeMaTU4eCcKOoi
HIKOJTBI

41

TeopeMa 0 TpEX NepneHIUKYISIpax

TOTOBHOCTH K
00CYXJICHHIO
ATUYECKUX TPOOIIEM,
CBSI3aHHBIX C
MPaKTUYECKUM
MPUMEHEHUEM
JTOCTHKEHUH HAyKH,

42

Teopema o Tpéx nepneHaANKyIsIpax

CIIOCOOHOCTH K
SMOIMOHAIBHOMY 1
ACTETUUYECKOMY
BOCIIPUSATHIO
MaTeMaTHU4YCCKUX
00BEKTOB, 3aJ1a4,




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Kourponsuele || IIpakTnueckue urQpoBbie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypchl
pELICHUH,
pacCyXIeHUI
43 |[Teopema o TpEX MEPIEHAUKYISApaX 1 YMEHHUE BUJICTh
MaTeMaTHYeCKUe
3aKOHOMEPHOCTH B
HCKYCCTBE
44 |[KoHTposbpHas paboTa 1o TeMam 1 1 https://uchi.ru/  |[roroBHOCTB K
"TleprieH IUKYISPHOCTD MPSMBIX U 00CYKICHHUIO
wiockocTe" u "Yriuel Mexay ATUYECKUX IPOOIIEM,
IPSIMBIMU U TUIOCKOCTSIMH" CBSI3aHHBIX C
MPAKTUYECKIM
MPUMEHEHUEM
JTOCTH KCHUH HayKH,
45 |[IToHsITHE MHOTOTPAHHHUKA, 1 CIIOCOOHOCTB K
OCHOBHBIE 3JIEMEHTHI HMOIIMOHAIBHOMY U
MHOTOT'PaHHHKA, BHITYKJIBIE U ACTETUIECKOMY
HEBBIMTYKIIbIE MHOTOTPAaHHUKH; BOCTIPUSATHIO
pa3BEpPTKa MHOTOTPaHHUKA MaTeMaTHYECKUX
00BEKTOB, 3a1a4,
peuieHui,
pacCyXICHUM
46 ||[Tpu3ma: n-yroyibHas MPU3Ma; 1 YMEHHE BUJIETh
I'paHU U OCHOBaHUS IPU3MBI, MaTeMaTH4ecKue
npsiMasi 1 HaKJIOHHAS TIPU3MBIL; 3aKOHOMEPHOCTH B
OOKOBas U MOJTHAsI TIOBEPXHOCTh HCKYCCTBE
TIPU3MBI
47 ||[Tapannenenunen, NpsiMOYTOJIbHBIN 1 TOTOBHOCTb ITPUMEHSTH

napauieJICItIICa U €ro CBOMCTBaA

MaTeMaTU4ecKue
3HaHUW B UHTEpPECAX
CBOETO 3/I0POBBS,



https://uchi.ru/

Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Konrponbnsie || IIpaktudeckue nugposee noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypchl
BEJICHUS 3JJ0POBOTO
o0Opa3a Ku3HU
48 |[[Tupamuaa: n-yroipHas mupamMua, 1 c(hOpPMHUPOBAHHOCTH
IPaHU U OCHOBAHUE MUPAMU/IbI; HaBbIKa pediekcuu,
OO0KOBas U MOJIHASI TOBEPXHOCTh MIpU3HAHHEM CBOETO
NUPAMU/JIBL; IPaBUIIbHAS U IpaBa Ha OIINOKY U
yceu€HHasi TupaMua TaKOro e MpaBa
JIPYroro 4yejoBeKa
49 |([[TpaBuIbHBIE MHOTOTPAHHHUKH: 1 IIPOSIBJICHUEM MHTEPECA
MOHSITHE TPABUIIHOTO K [IPOLIIOMY U
MHOTOTpaHHMKA; MPaBUIbHAs HACTOALLEMY
npu3Ma ¥ MpaBUJIbHAS IMPAMHJIA; poccuiickoi
IIpaBUJIbHAS TPEYTOJIbHAS MaTeMaTUKU
NUpaMuJia U MPaBUIHHBIN
TeTpa’ap; Kyo
50 [|[TpencraBieHme O MPAaBUILHBIX 1 [{enHocTHOE
MHOTOTpaHHHUKaX: OKTasdp, OTHOIIICHUE K
JOJIEKA3IP U UKOCAdIP. JTOCTHKEHUSIM
POCCUNCKHX
MaTEeMaTHKOB U
POCCUNCKOU
MaTeMaTUYECKOI
IITKOJIBI
51 ||CummeTpus B MPOCTPAHCTRBE: 1 TOTOBHOCTB K

CUMMETPUS OTHOCUTEIIBHO TOUYKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CHUMMETPHUH B IUPAMUIAX,
napasuiesienuIe1ax, NpaBUIbHbIX
MHOT'OTPaHHHUKAX

00CYXJICHUIO
ATUYECKUX TIPOOIIEM,
CBSI3aHHBIX C
MPAKTUYECKUM
IIPUMEHEHUEM
JTOCTHKEHUH HAyKH,




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Kourponsuele || IIpakTnueckue uuppossie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypchl
52 ||Beraucnenue 21eMeHTOB 1 OCO3HAHUE BAKHOCTH
MHOTOTPAaHHHUKOB: p&opa, MOPaTbHO-ITHYECKHUX
JTUaroHaJd, yIIIbl MIPUHITUTIOB B
JIESITEIIBHOCTH YYEHOTO
53 ||[[Ltomaaps 60KOBOM MOBEPXHOCTH U 1 YCTaHOBKA Ha aKTUBHOE
MTOJITHOM TOBEPXHOCTHU NPSMOM Y4aCTHE B PEILIEHUHU
MIPU3MBI, TUTOIIA b OCHOBAHHH, MPaKTUYECKHUX 3a/1a4
TeopeMa 0 OOKOBOH TTOBEPXHOCTH MaTeMaTHYECKON
PSIMOI TIPU3MBI HaIpaBJICHHOCTH
54 ||[ILnomaap 60KOBOM MMOBEPXHOCTH U 1 Oco3HaHuEe BaKHOCTHU
MOBEPXHOCTH TIPABHIILHOM MaTEMaTHIECKOTO
MIMPaMU/IbI, TEOPEMa O TUTOLIATN oOpa3zoBaHMs Ha
OOKOBO MOBEPXHOCTH YCEUEHHOM MPOTSKEHUU BCEU
MAPaMUIbI YKU3HHM IS YCTICIITHOM
npoQeCCHOHAILHON
NeATeTLHOCTH
55 |[KoHTposbHas paboTa 1mo Teme 1 1 https://uchi.ru/  |[nposiBienuem uHTEpeca
"MHororpaHHukm" K [IPOLIOMY H
HACTOSIIEMY
POCCUICKOMN
MaTeMaTHKH
56 ||[[TonsTre 06 00BEME 1 I{lenHOCTHOE
OTHOIIIEHHUE K
TTOCTHIKEHUSM
POCCHUMCKUX
MaTEeMaTHKOB H
poccuiickoi
MaTeMaTU4YeCKOM
IITKOJIBI
57 ||O6BEM nupamuabI 1 TOTOBHOCTB K



https://uchi.ru/

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KoHTposbHbIE
paboThl

IIpakTrueckue

paboThI

ONEeKTPOHHBIE
nugpoBbIe
o0Opa3oBaTeNbHbIC

pecypchl

BocnuTtatenbHbI
noTeHuuan

Jlata

[Ipumeuanue

00CYXJICHHIO
ATHYECKUX TPOOIIeM,
CBSI3aHHBIX C
MPaKTHYECKUM
MIPUMEHECHHUEM
JIOCTUKEHUN HAYKH,

58

O0BEM TUpaMu/IbI

CIIOCOOHOCTB K
AMOITMOHAIIBHOMY H
ACTETUYCCKOMY
BOCITPHUSITHIO
MaTeMaTUYeCKUX
00BEKTOB, 3aJ1a4,
pEIICHUI,
pacCy X ICHUIM

59

O06bEM upamMu/Ibl

YMCHUEC BUIACTDH
MAaTEMATUYCCKUC
3aKOHOMCPHOCTHU B
HCKYCCTBC

60

O0BEM TUpaMHUIBI

TOTOBHOCTbB K
00CYXJICHUIO
ATUYECKUX TPOOIIEM,
CBSI3aHHBIX C
MPaKTUYECKUM
MpUMEHEHUEM
JIOCTUKEHUHN HAYKH,

61

O06bEM pU3MBI

CIIOCOOHOCTD K
3MOI.[I/IOH3.JIbHOMy nu
ACTETHYECKOMY
BOCIIPUATHIO
MATECMATHYCCKUX




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Kourponsuele || IIpakTnueckue urQpoBbie noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypchl
00BEKTOB, 3aJ1a4,
pELICHHH,
paccyxIeHUM
62 ||O6BEM IpU3MBI 1 yMEHUE BUJIETh
MaTeMaTH4ecKue
3aKOHOMEPHOCTH B
HCKYCCTBE
63 ||O6BEM mpU3MBI 1 TOTOBHOCTB ITPUMEHSTH
MaTeMaTHYECKHE
3HaHUS B HHTEpecax
CBOETO 3/10pPOBb4,
BEJICHUS 3JJ0POBOTO
o0Opa3a Ku3HU
64 ||[KouTposbHas paboTa 1o Teme 1 1 https://uchi.ru/  ||chopmupoBaHHOCTE
"O0BEMBI MHOTOTPAaHHUKOB" HaBbIKa pedIeKCcHH,
MIPU3HAHUEM CBOETO
mpaBa Ha OIINOKY U
TAKOTO e IpaBa
TPYTOro 4eroBeKa
65 ||[[ToBTOpEeHNUE, 0600IICHNE 1 MPOsIBIEHUEM HHTEpeca
CUCTEeMaTH3aIHsl 3HAaHHH. K MIPOLIIOMY U
[TocTpoeHue ceuennii B HaCTOsIIEMY
MHOTOTPaHHUKE POCCUICKOMN
MaTeMaTHKH
66 |[[ToBTOpeHmEe, 0000MEHNE 1 IlenHOCTHOE
CUCTEeMAaTH3aIHsl 3HAaHHH. OTHOIIICHHUE K
Brrunciienne pacCTOSTHUM: MEXITY JTOCTHUKECHUSM
JIBYMsI TOUKaMH, OT TOYKH JI0 pOCCUICKUX
MPSIMOM, OT TOYKH JI0 TIIOCKOCTH, MaTEMaTHKOB H
MEXy CKPEIUBAIOIUMUCS poccuiickoi



https://uchi.ru/

Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHBIE BocnuTtaTenbHbIN Hara |[I[Ipumedanue
n/n Beero || Konrponbnsie || IIpaktudeckue nugposee noTeHuuan
PaBOTHI pPaBOTHI o0Opa3oBaTeNbHbIC
pecypcsl
PSIMBIMH MaTeMaTHYECKOM
IIKOJTBI
67 ||lroroBast KOHTpOJIbHAs paboTa 1 1 https://uchi.ru/  |[rotoBHOCTB K
00CYKIECHHUIO
ATHYECKUX TIPOOIIEM,
CBSI3aHHBIX C
MPAaKTUYCCKUM
PUMEHCHHUEM
JTOCTH)KEHUH HAYKH,
68 ||[ToBTOpEeHME, 0000IIEHNE 1 OCO3HAHUE BAXXHOCTHU
cUCTeMaTH3alus 3HaHUH. MOPaJIbHO-3THYECKUX
Berunciienue yrioB: MexIy MIPUHITUIIOB B
CKPEIIHBAIOIIUMUCS MIPSMBIMH, NEeSITETLHOCTH YUEHOTO
MEXy IPSMOM U TUIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YIJIOB MEXTY
TUTOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0

[NPOTPAMME



https://uchi.ru/

11 KJIACC

Ne Tema ypoxka KomnuecTBo yacos | ONEeKTPOHHbIE BocnurarensHbii [Hara [Ipumeuanue
n/n Bcero ||[Konrponbhbie||[IpakTnyeckue 1ipoBbIe IOTCHIHAT
pPaBOTEI PaBOTEI o0Opa3oBaTeNbHbIC
pecypcbl

1 ||Cdepa u map: ueHTp, paguyc, 1 MPOSIBIICHUEM
TUaMETp; TUIOLIA/lb TOBEPXHOCTH UHTEpeca K IPOILIOMY
cdepsl U HACTOSIIIEMY

pPOCCUICKOM
MaTeMaTHKU

2 ||B3aumnoe pacmionoxenue chepsl u 1 lennoctHoe
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh OTHOIIICHUE K
K chepe; mIomaas chepol JOCTHKEHUSM

POCCHUCKHX
MaTeMaTUKOB U
pOCCHICKON
MaTeMaTU4YeCKON
IIKOJIBI

3 ||[U300paxenue chepsr, mapa Ha 1 TOTOBHOCTB K

iockoctd. CedeHus mapa 00CYKIECHUIO
ATUYECKUX TIPOOIIEM,
CBSI3aHHBIX C
MPAKTHICCKAM
IpPUMEHEHHUEM
JOCTH)KEHUM HAYKH,

4 |[LlunuHApUYECKast TOBEPXHOCTD, 1 OCO3HAHUE BAKHOCTH
o0pa3yromye UINHAPHYECKON MOPaTbHO-ITHUECKUX
MOBEPXHOCTH, OCh IIMIIUHAPUYECKOM MIPUHIIMIIOB B
MOBEPXHOCTHU JESATEIIBHOCTH YYEHOTO

5 ||Uwmuaap: ocHOBaHUS M OOKOBast 1 YCTaHOBKa Ha

MOBEPXHOCTh, 00pa3yromias u oCh;
[UIOIAaAb OOKOBOU M HOJHOMI
MTOBEPXHOCTH

aKTUBHOE Y4acTHE B
pelieHun
MPaKTHYECKUX 3a/1a4
MaTeMaTHYeCKOMU
HaIpaBJIEHHOCTH




Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHbIE BocnurarensHbii [ara [Ipumeuanue
n/n Beero ||Konrponbusie||[IpakTudeckne uuppossie HOTCHIHAI
PaBOTHI PaBOTHI o0Opa3oBaTeNbHbIC
pecypcbl
6 ||M3o0paxenue muiIMHApa Ha 1 Oco3HaHKME BaXKHOCTH
m10ockocTy. Pa3Béprka nunmHapa. MaTeMaTU4eCKOro
Ceuenus nuimHApa (MIOCKOCTHIO, o0Opa3oBaHUs HA
napajuIeIbHON UIn IPOTSKEHUU BCel
NEPIEeHIUKYIAPHON OCH LIUIUHAPA) YKU3HU JIJIs1 yCTICILIHOM
npodecCuoHaIbHOM
JeSATEIbHOCTH
7 |[KoHnueckast MIOBEpXHOCTb, 1 IIPOSIBIICHUEM
o0pa3yrolre KOHU4eCKOn MHTEpeca K MPOLIIOMY
IIOBEPXHOCTH, OCh U BEpLIMHA U HacTOSILIEMY
KOHUYECKOW MOBEPXHOCTHU poccuiickoi
MaTeMaTUKU
8 ||[Konyc: ocHOBaHHE U BEpIIMHA, 1 lennoctHoe
o0pa3ymolas 1 ocb; II0AAb OTHOLLEHHUE K
OOKOBOM U MOJTHOM MOBEPXHOCTH JIOCTHKEHUSIM
POCCHICKHX
MaTeMaTHUKOB U
poccHuiicKON
MaTeMaTU4eCKON
IIKOJIBI
9 ||YceuénHslii KOHYC: 0Opa3youue u 1 TOTOBHOCTB K
BBICOTA; OCHOBaHUS M OOKOBast 00CYKIEHUIO
MIOBEPXHOCTh ATHUYECKHX TIPoOIieM,
CBSI3aHHBIX C
MPaKTUYECKUM
MIPUMEHEHHEM
JOCTUKCHUH HAYKH,
10 |[300pakeHre KOHYCa Ha TUIOCKOCTH. 1 CIOCOOHOCTH K

Pa3Béprka konyca. CeueHus: KoHyca
(TII0CKOCTHI0, MapalIeIbHON

SMOLIMOHAIBHOMY U
3CTETHUYECKOMY




/1

Tema ypoxka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

[IpakTrueckue
paboThl

ONEeKTPOHHbIE
udpoBbie
o0pa3oBareibHbIC

pecypcbl

BocnurareabHBII
[IOTEHIIAT

JlaTa

[Ipumeuanue

OCHOBAHHIO, U MJIOCKOCTHIO,
IPOXOJAIIEH Yepe3 BEPIINHY)

BOCITPHUSITHIO
MaTeMaTUYECKUX
00BEKTOB, 3a1a4,
pELIEHHU,
paccyxaeHui

11

KoMOuHanus ten BpateHus u
MHOI'OI'PAaHHUKOB

YMECHHEC BUACTH
MAaTEMaTU4YCCKUC
3aKOHOMCPHOCTHU B
HCKYCCTBC

12

MHOrorpaHHHK, OITUCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPAHHHK WJIH B TEJIO
BpAILCHUS

TFOTOBHOCTb K
00CYKICHHIO
3TUYECKHX IIPOOIIEM,
CBsI3AHHBIX C
PAKTHYECKHM
IMPUMCHCHUEM
JOCTHD)KEHUI HAyKH,

13

[Tousatue 00 00BéMe. OCHOBHEIE
CBOICTBa 00BLEMOB TEII

CIIOCOOHOCTD K
SMOIMOHAITBHOMY U
ACTETHUECKOMY
BOCTIPHUSTHIO
MaTeMaTUYECKUX
00BEKTOB, 3aJ1a4,
pelIeHuH,
pacCyXIeHHI

14

O0BEM nuIMHIpPa, KOHYCa

yMEHUE BUJETh
MaTeMaTHYECKUe
3aKOHOMEPHOCTH B
HCKYCCTBE

15

O06bEM 1mapa 1 mIomaab chepbl

TOTOBHOCTb ITPUMCHATH

MAaTEMAaTU4YCCKUC




/1

Tema ypoxka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

[IpakTrueckue
paboThl

ONEeKTPOHHbIE
nudpoBbIe
o0Opa3oBaTeNbHbIC

pecypcbl

BocnurareabHBII
HOTEHIAI

Jlata

[Ipumeuanue

3HaHUS B HHTEpecax
CBOETO 37I0POBBS,
BEJICHUS 37I0POBOTO
o0pasza Ku3Hu

16

[TooOHbIC Tea B MPOCTPAHCTBE.
COOTHOIICHUS MEX/Ty TUIOIIASIMU
MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX
TEl

c(hOpMUPOBAHHOCTh
HaBbIKA pedIeKcun,
IpU3HAHHEM CBOETO
paBa Ha OLIMOKY U
TaKOTO )K€ MpaBa
JPYroro 4ejoBeKa

17

KonTpoabHas pabora o remam
"Tena Bpamenus" u "O6bembl Ten"

https://uchi.ru/

MIPOSIBJICHUEM
MHTEpeca K MPOLLIOMY
Y HACTOALLIEMY
pOCCHICKON
MaTeMaTUKH

18

BekTop Ha miockoct U B
MIPOCTPAHCTBE

IlennocTtHOE
OTHOILLEHUE K
JIOCTHUKEHUSIM
POCCHICKUX
MaTeMaTUKOB U
poccHuiicKON
MaTeMaTU4YeCKON
IIKOJIBI

19

CrnoxkeHne U BEIYUTaHNE BCKTOPOB

TOTOBHOCTB K
00CYXICHUIO
ATUYECKUX TIPOOIIEeM,
CBSI3aHHBIX C
MPaKTHYECKUM
MPUMEHEHUEM
JIOCTUKEHHUI HAYKH,



https://uchi.ru/

/1

Tema ypoxka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

[IpakTrueckue
paboThl

ONEeKTPOHHbIE
nudpoBbIe
o0Opa3oBaTeNbHbIC

pecypcbl

BocnurareabHBII
HOTEHIAI

Jlata

[Ipumeuanue

20

VYMHOKEHHE BCKTOpa Ha YUCJIO

OCO3HAHHE BaKHOCTH
MOPJIbHO-3TUUYECKUX
MIPUHLIMIIOB B
JESITEIIbHOCTH YYEHOTO

21

Pasnosxenue BekTopa mo Tpém
HEKOMILIAaHAPHBIM BEKTOpaM.
[IpaBuno napannenenunena

YCTaHOBKaA Ha
AKTUBHOC Yy4aCTHUC B
PpCIICHUA
IMPaKTUYCCKUX 3aJaqd
MaTeMaTHYEeCKOU
HaITpaBJICHHOCTH

22

Pemenne 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUI C
BEKTOpaMuU

Oco3HaHNe BaXKHOCTHU
MaTEeMaTU4eCKOro
00pa3oBaHUs HA
MPOTSKCHUH BCEH
JKU3HM JUJIS1 YCTICIIHON
npodeccruoHaTbHON
NESATEIIEHOCTH

23

[IpssMoyToIBpHAs cUCTEMa KOOPAUHAT
B nipoctpanctBe. Koopanuarsl
BekTopa. [Ipocreitmme 3agaun B
KOOpJAMHATAX

MPOSIBIICHUEM
MHTEpeca K MPOLLIOMY
Y HACTOAILIEMY
poccHuiicKON
MaTeMaTUKH

24

Yron mexay Bekropamu. CKasipHOeE
IIPOU3BE/IEHUE BEKTOPOB

IlennoctHOE
OTHOIIIEHUE K
JIOCTHYKEHUSIM
POCCUICKHX
MaTeMaTUKOB U
POCCUICKON
MaTeMaTHYeCKON
IITKOJTBI




/1

Tema ypoxka

KomnuectBo yacos

Bcero

KoHntposbnsie
paboThl

[IpakTrueckue
paboThl

ONEeKTPOHHbIE
nudpoBbIe
o0Opa3oBaTeNbHbIC

pecypcbl

BocnurareabHBII
HOTEHIAI

Jlata

[Ipumeuanue

25

Brruncnenue yrioB Mexy
MIPSIMBIMH M TUIOCKOCTSMHU

TOTOBHOCTbH K
00CYKICHHIO
ITUYECKHX TIPOOJIEM,
CBsI3aHHBIX C
PAKTHYCCKUM
IIPUMCHCHHUEM
JOCTHKCHHUI HAyKH,

26

KoopanHaTHO-BEKTOPHBIN METO/T
IIPY PELLIEHUU T€OMETPUIECKUX
3a1a4

CITOCOOHOCTB K
SMOIMOHAIBHOMY U
ACTETHYECKOMY
BOCIIPHUSATHIO
MaTeMaTHYECKUX
00BEKTOB, 3a1a4,
pEeLIEHHUI,
pacCyXIeHHI

27

KonTponbHas pabora o Teme
"BeKTOpbl U KOOPAMHATHI B
npocTpaHcTae”

https://uchi.ru/

yYMEHHUE BUJIETh
MaTeMaTU4YecKue
3aKOHOMEPHOCTH B
UCKYCCTBE

28

[ToBTOpeHue, 0600IIeHNE 1
cucreMaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, QpaxkThl, TEOPEMBI Kypca
IUTAHUMETPHUH

TOTOBHOCTB K
00CYXICHUIO
ATUYECKUX TIPOOIIEM,
CBSI3aHHBIX C
MPAKTHYECKUM
PUMEHEHUEM
JOCTH>KEHUI HAYKH,

29

[ToBTOpeHue, 06001IeHNE U
cucreMaru3anus 3HaHuiH. OCHOBHBIE
Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUH

CIIOCOOHOCTB K
3MOHHOHaJ’IBHOMy n
ICTETUYCCKOMY
BOCIIPUSTHIO



https://uchi.ru/

Ne Tema ypoxka KonnuectBo yacos | ONEeKTPOHHbIE BocnurarensHbii [ara [Ipumeuanue
n/n Beero ||Konrponbusie||[IpakTudeckne uuppossie HOTCHIHAI
PaBOTHI PaBOTHI o0Opa3oBaTeNbHbIC
pecypcbl
MaTeMaTUYECKUX
00BEKTOB, 3aJ1a4,
pELICHU,
pacCyXIeHHI
30 ||[IToBTOpeHue, o6obImIEeHNE 1 1 yMEHUE BUJIETh
CUCTeMAaTH3aIMs 3HAaHUH. 3a1a4n MaTeMaTHYECKUE
IUTAHUMETPHUH U METOJIbI UX 3aKOHOMEPHOCTH B
peIICHUS UCKYCCTBE
31 [[[ToBTOpeHME, 0000MIECHUE 1 1 TOTOBHOCTB ITPHUMCHSITh
cUCTeMaTu3alus 3HaHUi. 3a1aun MaTeMaTU4eCcKue
TUTAHUMETPHUH U METOJIBI X 3HAHUS B HHTEPECax
peleHus CBOETO 3/10POBbSI,
BEJICHHSI 3JI0POBOTO
o0Opasa Ku3HU
32 ||[ToBTOpeHue, 060061IeHUE U 1 c(hOpMHUPOBAHHOCTh
cucremarusanus 3HaHui. OCHOBHbIE HaBbIKa pedekcuu,
burypsl, paxThl, TEOPEMBI Kypca IpU3HAHHEM CBOETO
CTEpPEOMETPUHN IpaBa Ha OLIMOKY U
TaKOTO K€ MpaBa
JPYTOTO YeJI0BeKa
33 |[ToroBast KOHTpOJIbHAs paboTa 1 1 https://uchi.ru/  |[nposiBneHuEM
WHTEpeca K IPOILIOMY
U HACTOSIIIEMY
POCCUICKON
MaTeMaTUKU
34 ([[ToBTOpenue, 06001IeHUE U 1 LlennocTHOE
CUCTEeMAaTH3aIIHsI 3HAHHUHA OTHOIIICHUE K
JOCTUKCHHSIM
POCCUICKHX

MAaTE€MAaTUKOB U



https://uchi.ru/

I[TPOI'PAMME

OBIIEE KOJIMYECTBO YACOB I10

Ne Tema ypoka KonnuecTBo yacos | ONEeKTPOHHbIE BocnurarensHbii Hara [Ipumeuanue
i Bcero ||[Konrponbhsbie||[IpakTnueckue uuQppoBbIe [IOTEHIIAT
padoThI paBoThI o0pa3oBareibHbIC
pecypchl

POCCUICKOI

MaTeMaTH4eCKOI

IITKOJIBI

34 3 0




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

* Maremaruka: anreOpa U Hayajla MaTEMaTHYECKOro aHaiu3a, reometpus. ['eomerpust, 10-11 xnaccel/ Atanacsu JI.C., Byryzos B.®., Kagomues C.b.

u apyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBemienner»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HI/II[aKTI/I‘{eCKI/Ie MaTCpHraJibl.

Coopauk KMMog miist moarotoBku K EI'D.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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