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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs i oOyyaromuxcs 11 kimaccoB
pa3pabotana Ha ocHOBe DeeparbHOr0 TOCYIapCTBEHHOTO 00Pa30BaTENbHOTO CTAHAAPTA CPEAHET0 00IIEeTo
o0pa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, NPENBABIAEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, ¥ TPAAULHMHA POCCHICKOr0 o0pa3zoBaHus. Peanmnsanus mporpaMmbl o0ecrieqnBacT OBJIaICHNE
KITIOYEBBIMH KOMITETECHIIUSAMH, COCTABIISIONIMMH OCHOBY JJISi CAMOPa3BUTHSI M HETPEPHIBHOTO 00pa30BaHus,
[EJIOCTHOCTB OOIIEKYIbTYPHOTO, IMYHOCTHOTO M IO3HABATEIBHOTO PAa3BUTHS JIMYHOCTH OOYYAFOIIMXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca Te€OMETpUH Ha YPOBHE cpefHero oOuiero oOpa3oBaHHUs 00yCIIOBIEHA
MPAKTUYECKOH 3HAYMMOCTHIO METANpPEAMETHBIX M TPEAMETHBIX Pe3yJbTaTOB OOydYeHHs TEOMETPUH B
HaIpaBJIEHUU JIMYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMupoBaHus (yHKIIMOHAIBHOW MaTeMaTHYecKOM
IPaMOTHOCTH, HW3YY€HHUS JpYrHX Y4eOHBIX JUCHMIUIMH. Pa3BuTHe y 0Oy4yarommxcsi TpaBHIbHBIX
MIPEJICTABICHUIM O CYHITHOCTH M MPOUCXOXKACHUN T€OMETPUUYECKUX abCTpaKkIuii, COOTHOIIEHUH PeaTbHOro U
UJICAIbHOT0, XapaKTepe OTPAKEHUSI MaTEMAaTUYECKOM HAYKOU SIBJICHUH U MPOLECCOB PEAJILHOIO MUPa, MECTE
TreOMETPUH B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOJICIHPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE
CTocOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YyYaIIUXCSA, a TaKXKe KadecTB MBIIUICHUS,
HEOOXOIUMBIX JJISl a1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsICTCS OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPETHETO 00IIEro o0pa3oBaHMsl, Tak
Kak 00ecreynBaeT BO3MOXHOCTh M3YUEHUS KaK AUCLUMILINH €CTECTBEHHO-HAYUYHOM HaIlpaBJIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlormdeckoe MbIUieHHE, (OpMUpPYyEMOe MpPH HU3YUYEHUH OOYYaroIIMMHCS TOHATUWHBIX OCHOB
TE€OMETPUH W TOCTPOCHUM LIENOYKH JIOTHUECKUX YTBEPXKACHUN B XOJ€ PEIICHHS T€OMETPHUECKUX 3ajad,
YMEHHE BBIBUTaTh W ONPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA MpPH PEIICHUH 3a/1ady
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pU3HKH.

YMeHHe OpHEHTUPOBATHCS B IMPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX O0ONACTIX
NeSITeNIbHOCTH yesoBeka. OpueHTalus 4ej0BeKa BO BpEMEHU U IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0
COLIMAJIBHOTO OBITHS, (hopMa OTPAKEHHsSI OKPYKAIOIIEro MUPA, YCIOBHUE YCIEUIHOTO MO3HAHUS U aKTUBHOTO
peoOpa3oBaHus AeUCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU O0Opa3aMHu OOBEIMHSAET pa3Hble
BUJIbI YUE€OHO U TPYIOBOM JI€ATETLHOCTH, SIBJIETCSI OJHUM U3 TPOPECCHOHATBLHO BasKHBIX Ka4eCTB, T0O3TOMY
aKkTyajipHa 3a7ada (GOpMUPOBaHMS y OOy4arOUIMXCsS MPOCTPAHCTBEHHOI'O MBIIUIEHUS KaK Pa3HOBUIHOCTU
00pa3HOT0 MBILIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTAa B IMOJIOTOBKE K NMPAKTHYECKOHW IEATENILHOCTH IO
MHOTHM HaIpPaBJICHUSM.

Ilens ocBoeHus mporpamMMbl yueOHOro kypca «['eomeTpusi» Ha 0a30BOM YypOBHE OOY4YEHHS —
0011e00pazoBaTeibHOEe U OONICKYJIbTYPHOE Pa3BUTHE OOYyYarolUXcs 4yepe3 obOecreueHrne BO3MOKHOCTHU
NpUOOPETEHUsT U HUCHOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUECKUX 3HAHUU U JIEHCTBUH, creru(pUUHBIX
re€OMETPUH, BO3MOXHOCTH YCHEIIHOTO MPOJOJIKEHHUsI 00pa30BaHMUs MO CHELMAIBHOCTSM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCTIOJIb30BAaHUEM F€OMETPHH.

[Tporpamma 1o reomeTpun Ha 6a30BOM YPOBHE NpeAHa3HaueHa i 00yJaromxcsl CpeiHel IKOJIbI,
HE HCHBITHIBABIINX 3HAYMUTENIBHBIX 3aTPYIHEHHH Ha YpOBHE OCHOBHOrO o0Iero oOpa3oBaHMs. Takum
o0OpazoM, oOyyJaroruecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTDH OOIIME MAaTEeMAaTHUYECKUE YMEHHS, CBI3aHHBIC
co crelpUKoi reoMeTprH 1 HEOOXOJMMBbIE /TS )KU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3Toro, OHM UMEIOT
BO3MOXXHOCTh M3y4YUTh I€OMEeTpHIo Ooiiee riy0oKo, €clii B JajbHEiIIeM BO3HUKHET HEOOXOAMMOCTh B
reOMETPHUECKUX 3HAHUSAX B IPOPECCUOHATBHOM NeATETbHOCTH.

JlocTrxeHne Lea OCBOGHMSI MPOrpaMMbl OOECTIEYMBAETCSl pPEIIeHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuopuTeTHBIMU 3a71auaMK OCBOEHUS Kypca «I'eomeTpum» Ha 6a30BoM ypoBHe B 11 kiaccax siBIISIOTCS:

. (dbopMUpOBaHUE MPEICTABIEHUSI O TEOMETPUH KaK 4YaCTH MUPOBOU KYJIbTYpbl U OCO3HAHHE €€
B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

. (dbopMHUpOBaHUE TIPEICTABICHUSI O MHOTOTPAHHUKAX M TellaX BPAIICHHUS KaK O BaXKHEUIIIHX
MaTeMaTHYECKUX MOJIENISIX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh pa3HbIe sIBICHUS OKPYXKAIOLIEr0 MUPAa;

. dbopMHpOBaHHE YMEHHs paclo3HaBaThb Ha YepTekaxX, MOJENSIX U B pPEATbHOM MHpe
MHOTOTPAaHHHKH U TeJla BPaIICHUS;



° OBJIAACHUC MCTOJaMU PCUHICHUA 3a71a4 Ha MMOCTPOCHUS HaA I/I306pa)K€HI/ISIX IPOCTPAHCTBCHHBIX

¢uryp;

. (dbopMHpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMHU O MHOTOTPAaHHHKAaX M Tejax
BpAILICHUS U UX OCHOBHBIMHU CBOWCTBAMU;
. OBJIQJICHUE AITOPUTMAaMHU pEIIEHUS OCHOBHBIX THUIOB 3a7ay; (OpMHUpPOBAHHE YMEHUS

IIPOBOAXTE HECJIOXKHBIC JOKA3aTCIIbHBIC PACCYKIACHHUA B XOA€ PCIICHUA CTCPECOMECTPHUYCCKUX 3a4a4 U 3a1a4 €
MPAKTUYICCKUM COACPKAHHUCM;

. pa3BUTHE MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaroImuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS;
. dbopMupoBaHue (PYHKIHOHAIBHONH T'PAaMOTHOCTH, PEJIEBAHTHON TE€OMETpUHU: YyMEHHE

pacro3HaBaTh NPOSIBICHUS TEOMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTyallUsX W IPU HM3Y4YEHUHU APYTHMX YUEOHBIX IPEIMETOB, HPOSBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh MX Ha S3bIKE T€OMETPUU U CO3JaBaTb T'E€OMETPUYECKHUE MOJEIH,
IPUMEHATh OCBOCHHBIM T€OMETpUYECKMH ammapar [yl pelleHHs NIpPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIPETHPOBATH U OLICHUBATH MOJTY4YECHHBIC PE3yJIbTATHI.

OTnn4uTeNbHOM 0COOEHHOCTBIO MTPOIPaMMBbI SIBJIETCS BKIIOUEHHE B KypC CTEpPEOMETPUU B Hauaie
ero W3Yy4eHHUs 3ajay, pelIacMbIX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAaHUS, W OIpPEIeIEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT DPa3BUTHIO JIOTMYECKOIO M IMPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NMPOTEKaHNEe WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K JalIbHEHIIEMY U3yUCHHIO
npeaMera.

[Ipeamourenue OTHAETCA HArISIHO-KOHCTPYKTUBHOMY METOXy OOyUYEHHs, TO €CThb TEOPETUYECKHE
3HaHUS UMEIT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-IPAKTUYECKOW aedrenbHOCcTU. Pa3Butne
MPOCTPAHCTBEHHBIX MIPECTABICHUN Y YUAIIMXCS B KypCce CTEPEOMETPUH MTPOBOIUTCS 3a CUET PEUICHUS 3a/1a4
Ha CO3JlaHM€ IPOCTPAHCTBEHHBIX OOpa30B M 3aJay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMH OOpa3aMu.
Co3manne oOpa3a TPOBOAMTCA C OMNOPOM HAa HATJSAHOCTb, a OINEPUPOBAHHE OOpPa3OM — B YCIOBHAX
OTBJIEUEHMSI OT HATJISAHOCTH, MBICIICHHOI'O M3MEHEHUS €r0 UCXOIHOTO COJIePKAHUS.

OcHoBHbIE cojepkaTenbHble JTuHUM Kypca «['eomerpun» B 10-11 kmaccax: «MHOrorpaHHUKW»,
«IIpsiMble 1 MIIOCKOCTH B pOCTpaHCTBe», «Tena BpamieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
®opMupOBaHUE JIOTHYECKHX YMEHUN paclpeiesieTcsi He TOJIBKO M0 COJepKATeIbHBIM JIMHUSAM, HO M 1O
rojgam o0y4eHHs Ha YpOBHE CpEHET0 O00IIero 00pa3oBaHusl.

Conepxannie 00pa30BaHHS, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaTaM OCBOSHHs padoueit
IIPOrpaMMBbl, paclpeaesIEHHBIM 10 T0/1aM 00Y4eHUs, CTPYKTYPHUPOBAaHO TaKMM 00pa3oM, YTOOBI OBJaJIeHHE
rE€OMETPHUECKUMH TIOHATHSIMH W HaBBIKAMH OCYIIECTBIBIIOCH MOCIENOBATEIBHO M TIOCTYNATEIbHO, C
COOJIIOJICHMEM MPHUHLMIA MPEEeMCTBEHHOCTH, UYTOOBl HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHCTEMY
rE€OMETPHUECKUX TPEACTABICHUN OOydJalommxcs, pacmmpsiss W yrayomsas e€, oOpasys MpOdYHBIE
MHOYKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha n3ydenue reometpun oTBouTCs 2 yaca B Hezento B 11 kiacce, 64 yueOHbIX daca.
COJAEP/KAHUE YYEBHOI'O KYPCA

Tesa BpaleHus

[{unuHaprdeckas MOBEPXHOCTh, 00pa3yOIIHNe MUIUHIPUIESCKOU TOBEPXHOCTH, OCh ITUITHHAPUYECKON
noBepxHOCTU. [lunmmHap: ocHOBaHMSA W OOKOBas MOBEPXHOCTh, O0Opa3yromias M OCh; IUIOMIAb OOKOBOU H
ITOJIHOW ITOBEPXHOCTH.

Konudeckasi mOBepXHOCTh, 00pa3yIolIie KOHHMYECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTd. KoHyc: ocHOBaHMe W BepiiumHa, oOpasyiomas W OCh, IUIOMIaJAh OOKOBOW W TOJTHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BHICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: 1eHTp, paauyc, IMaMeTp; oAb MOBEPXHOCTH ceprl. BzaumHoe pacnonoxenue
cdepbl U III0CKOCTH; KacaTelbHasl MI0CKOCTh K cdepe; miomanab cepsl.

N300paxenHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEpTka NUIMHApA U KOHYCA.

KomMOuHammu Ten BpaleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIN 0KOJIO cephl; chepa,
BIHMCAHHAsi B MHOTOIPAHHUK, WJIM TEJIO BPALLECHHUS.



[Tonsitue 06 o6wvéme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOTO
napajiesienunesa u cineacTsus u3 He€. O0béM nuanHapa, konyca. O0BEM mapa U miomaab chepsl.

[TonoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHUS MEXIYy IUIOIIAIsIMH MOBEPXHOCTEH, 00BEMaMu
MMOIOOHBIX TEI.

Ceuenuss uunuHzApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEYEHHMS KOHyca (MapajljiesibHOe
OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), CEUEeHNUs 1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIOCKOCTH U B ITpocTpaHcTBe. CI0KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha 4ucio. Pasnoxenue BEKTopa 1o TpéM HEKOMIUIAaHApHBIM BeKTopaMm. [IpaBuio napauenenunena. Pemenue
3a/1a4, CBSI3aHHBIX C IPUMEHEHHUEM IPaBUI JEHCTBUH ¢ BeKTopamu. [IpsmoyronpHas cuctema KOOpIUHAT B
npocrpanctBe. Koopaunatel BekTtopa. Ilpocreiimme 3agauu B KOOpAMHATaX. YTOJI MEXAY BEKTOPAMH.
CkaisipHO€E NIPOU3BEACHHUE BEKTOPOB. BhIuncCiieHHE yIIIOB MEXy IPSAMBIMU U IU10cKocTsAMU. KoopanHatHo-
BEKTOPHBIN METOJ] IPU PELIEHUH F€OMETPUUECKUX 3aj1au.

IINIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE  pe3y/ibTaThl  OCBOEHHUS  IporpaMMmbl  ydeOHoro mpeamera «MartemaTuka»
XapaKTepU3yIOTCSL:

I'pazkianckoe BOCIMTAHHE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3UIMHM OO0YYarOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YjileHa POCCHICKOro oO0IIecTBa, IPEACTaBICHHUEM O MaTeMAaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYp TPaKJAHCKOTO 00mecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHEM
B3aMMO/IEHICTBOBATh C COLMAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU € UX (DYHKLMSAMU M Ha3HAYEHUEM.

IIaTpuoTnyeckoe BoCIUTaAHUE:

c(OPMHPOBAHHOCTBIO POCCUMCKON TIpa)KAAaHCKOM MICHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOAILLEMY POCCUICKOM MaTeMaTHKH, IEHHOCTHbIM OTHOIIEHHMEM K JOCTM)KEHUSM POCCHUICKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTH4ecKOM IIKOJIbl, K HCHOJb30BAHUIO 3TUX JOCTHKEHMHA B JPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEHl POCCHUHCKOro Hapoja; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, 3TUYECKOTO IOBEJIEHUS, CBA3AHHOIO C IMPAKTUYECKUM IPUMEHEHHMEM JOCTHIKEHUN HAyKu WU
JeSITENIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOTO OYAYyIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIOYas JCTETUKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 33/1a4, PeIIEHUH, PacCyXAeHUI; BOCIPUUMYHUBOCThIO K MATEMaTHYECKUM aCMEKTaM pa3IMyHbIX
BUJIOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHSA MNPHUMEHSTh MaTeMaTHYeCKUE 3HAHHUS B HHTEpecax 3/0pOBOTO U
6e3omacHoro oOpa3a JKW3HU, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO (3I0pOBOE MHTaHUE,
cOamaHCUpOBAaHHBIA pEXHUM 3aHATUN W OTHbIXa, peryispHas (u3nyeckas aKTHBHOCTB); (DHU3MUECKOro
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JESATEIBHOCTHIO.

TpynoBoe BocniuTaHme:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM IIEHHOCTU TPYIOJIOOMS;, MHTEPECOM K pa3iU4YHbIM cdepam
npodeccnoHanbHOM AeSITENbHOCTH, CBSI3aHHBIM C MaTEMATHUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIATh
OCO3HaHHBIHN BbIOOp Oyayiei npodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHbl; TOTOBHOCTHIO
U CHOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHHUIO Ha MPOTSHXKEHUH BCEH JKU3HU;
TFOTOBHOCTBIO K AKTUBHOMY Y4acTHIO B PEIICHUH ITPAKTUYECKUX 3a7jad MaTEMaTHUECKON HAIPaBIECHHOCTH.

IKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO IKOJIOTMUECKON KYIbTYPbI, HOHUMaHUEM BIUSHUS COLUATBHO-3KOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMAIBbHOM Cpebl, OCO3HAaHWEM TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MpoOJIeM; OpHeHTalreldl Ha NpUMEHEHHE MaTeMaTH4eCKUX 3HAHUU Ul pelIeHus 3a1ad
B 00JIaCTH OKPYKAIOLIEH cpelibl, TUIAHUPOBAaHUS MOCTYMKOB M OLEHKH WX BO3MOKHBIX IOCIEACTBUH IS
OKpY>KaloIleu Cpeibl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



c(OpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIECTBEHHOM NMPAKTUKH, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak chephl 4eTI0BEUECKOH NeATeIbHOCTH,
9TanoB €€ Pa3BUTUS U 3HAYMMOCTH JJI PA3BUTHS LMBWIM3ALMM; OBJAJECHUEM S3bIKOM MaTeMAaTUKH U
MaTeMaTHYeCKON KYyJIbTYpOHl KaK CPEICTBOM IMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITEIbHOCTh HHIUBUIYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble  pe3yibTaThl OCBOCHHS IPOTpaMMbl  ydeOHOro mpeamera «MareMaTuka»
XapaKTepU3yIOTCSl  OBJAJICHHEM YHUBEPCAJIbHBIMU HO3ZHAGAMETbHBIMU OCUCMBUAMY,  VHUBEPCANbHLIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUGHBIMU OCUCNEUAMU.

1) Yuueepcanvuvie nosnasamenvusle oeticmesusl, obecneuusarom  opmuposanue  0A306bIX
KOCHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoenue Memooo8 NOIHAHUSL OKPYICAIOWe20 MUpa, npumeHeHue
JI02UYeCKUX, UCCLe008amenbCKUX onepayuil, ymeHul pabomams ¢ uHgopmayueti).

ba3oBble Jlornyeckue AecTBUA:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTHUECKUX 00BEKTOB, IOHATHUH,
OTHONICHUN MEXIy MOHATHAMH; (OPMYIUPOBATH ONPEACICHHS IOHSITHI, YCTaHABINBATH CYIIECCTBECHHBIN
MpHU3HAK KJIAacCU(pUKAIMU, OCHOBAHUS /7151 000OIIEHHS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIN3a;

. BOCIIPUHUMATh, (OPMYJIHPOBATH M TPEOOPa3OBBIBATH CYKICHHSA: YTBEPAUTEIbHBIE H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;
. BBISIBJISITh MAaT€MaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpeuYus: B (haKTax,

JAHHBIX, HAOMIONEHUSAX U YTBEPXKICHMSX; IpeularaTb KPUTEPUHU MAJS BBIABICHHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

. JieNaTh BBIBOJBI C UCIHOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTUH;
. MIPOBOAUTH CAMOCTOSTEIBHO OKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TpsSMbIE U OT

IIPOTUBHOI'0), BBICTPAaWBATh apPryMEHTALMIO, MPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

. BBIOMpATh croco0 pemieHns y4eOHOH 3a7adu (CpaBHHBATH HECKOJIBKO BapUAHTOB PEIICHHS,
BbIOMpPATh HanboJIee MOIXOAAIMMI ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

Ba3zoBble nccinegoBarebckue AeiicTBUs:

. HCIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENICKUNH MHCTPYMEHT IMO3HaHMSA; (OPMYIHPOBATH
BOIIPOCHI, (PUKCUPYIOLME MPOTUBOpEUHE, MpoOjIeMy, YCTaHaBIMBaTb MCKOMOE M JlaHHO€, (OpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO MO3HIIMIO, MHEHUE;

. MPOBOAUTH  CAMOCTOSITEIbHO  CIUIAHUPOBAaHHBIM  DKCIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro 00beKTa, sIBICHUs, MPOLecca, BBIIBICHUIO 3aBUCUMOCTEH
MeXy 00bEKTaMHU, SBJICHUSMU, POIIECCAMU;

. CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yjbTaTaM MPOBEIEHHOIO
HaOJII0/IEHNs, UCCIIeI0BaHUS, OLICHUBATh JOCTOBEPHOCTD IIOJYYEHHBIX PE3YJbTAaTOB, BEIBOJIOB U 00OOIIEHMI;
. IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IIPOLECCA, a TAK)KE BBIABUTATh MPEIIIOIOKEHUSI O €T0

Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

. BBISIBIIATH JeDUIIUTHI MHOOPMAIIHH, AaHHBIX, HEOOXOAUMBIX JJISI OTBETa HA BOIPOC M IS
peIICHMSI 3a]1a4H;

. BBIOMpaTh ~ MHPOPMAIMIO W3  HMCTOYHHUKOB  PA3IMYHBIX  THUIIOB, aHAIW3UPOBATH,
CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(GOPMAIIHIO PA3JIMYHBIX BUAOB U (POPM NpECTaBICHUS;

. CTPYKTYPHUPOBaTh MHGOPMAIIHIO, MPEACTABIIATh €€ B PA3IHUHBIX (hopMax, HILTIOCTPHPOBATH
rpapuyuecKy;

. OLICHUBATh HAIEKHOCTH HHPOPMAITUH IO CAMOCTOSATEILHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) VnusepcanvbHvle KOMMYyHUKaAmMugHble Oeticmeusl, obecneuusaiom chopmuposanHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0menue:

. BOCIIPUHUMATh M (DOPMYTHPOBATh CYXKACHHUS B COOTBETCTBHHM C YCJIOBHUSMH M LEISIMHU
OOIIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U ITMCbMEHHBIX TEKCTAaX, 1aBaTh
MOSICHEHUSI IO XOJTy PElICHHUs 3a7[aui, KOMMEHTUPOBATh IMOJIYUECHHBIN pe3yJIbTar;



. B Xo0Jie OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl, MPOOIEMBI,
pemaeMoi 3aj1a4u, BHICKa3bIBaTh WJICH, HAILICJICHHBIC Ha MOMCK PEIICHUS; COMOCTABIATh CBOHM CYKICHUS C
CYXICHHUSIMH JIPYTHX YYaCTHUKOB AHMANIOra, OOHAPYKUBATh PA3NIUYME U CXOJCTBO MO3UIUI; B KOPPEKTHOM
dhopme popMynHpOBaTH pa3HOTIACHS, CBOM BO3PAKCHHS;

. NPEJCTAaBIATh PE3YyIbTAaThl PEHICHUS 3a/Jadyd, DSKCIIEPHUMEHTa, HCCIEIOBaHMS, TPOEKTa;
CaMOCTOSITEIILHO BRIOMPATh JOPMAT BBICTYILICHHS C YYETOM 3a/1a4 TIPE3CHTAIIMU U OCOOCHHOCTEH ay TUTOPHH.

CotpyannuecrBo:

. MOHMMaTh M HWCIOJb30BaTh IPEUMYIIECTBA KOMAHIHONW M WHIAMBHIYalTbHON pabOTHl TpHU
pelieHnH Y4eOHBIX 3a/a4; NPUHUMATh IEeJIb COBMECTHOW JEsTEeIbHOCTH, IJIAHWPOBATh OPTraHU3AIHIO
COBMECTHOH pabOThI, pacTpeiessITh BUIBI Pa0OT, JOTrOBAPUBATHLCS, 00CYKAATh MPOLIECC U PE3YIIbTAT PabOTHI,
0000111aTh MHEHHU HECKOJIBKHUX JIIONIEH;

. y4acTBOBaTh B TPYIIOBBIX ¢Gopmax paboThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U UHBIC); BBITIOIHATH CBOKO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMU YICHAMH
KOMaH/IbI; OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CHOpPMYTUPOBAHHBIM
YY4aCTHHKaMH B3aUMOJICHCTBHUA.

3) Vhusepcanvnule pezyniamuensie oeiicmsus, obecneuusaom dopmuposanue CMbBICNOBbIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3amnus:

J COCTABIIAATH IUIAH, AITOPUTM PELICHUS 33]]a9H, BEIOUPATh CIIOCO0 pelIeHUs ¢ y4ETOM

HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMAaIUK.

CaMOKOHTPOJIBb:

. BJIQJICTh HABBIKAMH TO3HABATEIBHON pe(IeKCHy Kak OCO3HAHUS COBEPIIAEMBIX JACUCTBUI H
MBICIMTENbHBIX NPOLECCOB, UX PE3yJIbTaTOB; BIaJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IpolLecca
U Pe3yJIbTaTa pEeUICHUs MaTEMaTUYECKOH 3a/1a4H;

. IIPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpU PELICHUM 3ala4d, BHOCHUTH
KOPPEKTHBHI B JACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAHJACHHBIX OIMIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

. OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIHU U YCIOBHUSIM, OOBACHATH NMPUUYMUHBI JOCTUKECHUS
WA HEZIOCTHKEHUSI pe3yJIbTaTOB JesTeIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OTIBITY .

IMPEJIMETHBIE PE3YJIBTATDBI

OnepupoBaTh MOHATHSAMH: UUJIMHAPUYECKAs MOBEPXHOCTb, OOpa3yrollue MHIWHAPUYECKON
IMOBEPXHOCTU, HUIUMHAP, KOHHYECKAsd IMOBCPXHOCTD, O6p33y1-OHII/I€ KOHHYECKOU IMOBEPXHOCTHU, KOHYC;
cepuueckas moBepXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, cdhepa u 1map).

OOBSICHATH CIIOCOOBI MTOTyYEHUS Tl BpallleHUs.

KnaccudumupoBars B3auMHOE pactofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CIIO, OCHOBAHHUE IIAPOBOTO CJIOS, BEICOTA IAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIIAIA TIOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TEN C MPUMEHEHHEM
dhopmy.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBINA B cepy U ONMUCAHHBIN 0KOJIO cepsl; chepa,
BIIMCaHHAasg B MHOI'OI'PAaHHUK WJIM TCJIO BPAIICHHA.

BbI4ncnsaTe COOTHOLIEHUS] MEKY TUIOMIAISIMU TOBEPXHOCTEH U 00hEMaMH MOTO0HBIX TETI.

N306paxats u3yyaemble (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BHII CBEPXY,
cOOKy, CHH3Y; CTPOUTH CEUCHHS TEIl BPAICHUSI.

W3Brekatb, WHTEPNPETHPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX Urypax, npeacTaBIeHHYIO Ha YepTEeKaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeMCTBUSI CTIOKEHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOXKEHUS BEKTOpa

Ha YHCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaIaioT.

[TpuMeHsTh paBUIIO Mapaielenuea.



OnepupoBaTh NOHATHUSMM: JE€KAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YroJl MEXKy BEKTOPaMH, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPBHI.

Haxoauts cymMMy BEKTOPOB U IIPOM3BEICHUE BEKTOPA HA YHUCIIO, YTOJI MEKIY BEKTOPaMH, CKaJIIPHOE
IIPOU3BE/ICHUE, PACKIIAAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpIHUHAT.

[TpumensTh reoMeTpudeckue (HakThl JUIS PEIICHHsS] CTEPEOMETPHUECKUX 3a]ad, MPEIIoIararoimx
HECKOJIbKO 1IIaroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemats npocreiime reoMeTpuuecKue 3a1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/IA.

Pemarp 3amaun Ha 10Ka3aTeabCTBO MATEMATUYECKUX OTHOILICHUN M HAXOXKICHHE T'€OMETPUYECKUX
BEJIMYMH 1O O0pa3laM WIM aJlropuTMaM, IPUMEHSsS H3BECTHbIE METOJbl IPU PELICHUHM CTaHAApPTHBIX
MaTEMaTHUYECKHX 3aad.

[TpuMeHsTh pocTeNINE IPOrpaMMHbBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PEILIECHNN CTEPEOMETPUIECKUX 3aa4.

[TpyuBOIUTE HpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U KHU3HHU, pacloO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B HCKYCCTBE.

[TpyMeHsTh NOJyYEHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh PEANIbHbIE CUTYallUH U NPUMEHSTDH
U3yYeHHbIE MOHATUS B IPOLIECCE IIOMCKA pPEIIEHUS MaTeMaTH4ecKu c(HOpMYyIUpOBAaHHON MNpoOIEeMbl,
MOJIETIMPOBaTh pEaJbHBIE CUTYallUH Ha $3BIKE TIE€OMETPUM, MCCIEA0BAaTh IOCTPOCHHBIE MOJEIHU C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATUH U TeopeM, almnapaTa ajareOpsl; pelarb NpakTUYeCKUe 3aJ1auu,
CBSI3aHHBIE C HAXOXJACHUEM I'€OMETPUUECKUX BEJIUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumenoBanue pa3nenos u Tem KosmmuecTBo yacoB DnextpoHHbIe (UG POBEIE) 00pa3oBaTEILHBIC
n/n IPOTrpaMMBI Bcero KontposnbHble [TpakTuyeckue pecypcesl
paboThI paboThI
1 OO0BEMBI TET 5 1 bu6mmoreka [TOK https://m.edsoo.ru/1c209e37
2 BeKTOpbI ¥ KOOPJAMHATHI B IPOCTPAHCTBE 10 1 bubmmoreka LIOK https://m.edsoo.ru/1c209e37
3 Tena BpamieHust 12 bubmmoreka LIOK https://m.edsoo.ru/1c209e37
4 IToBTOpenue, 0600IIEHNE, 7 1 bubmmoreka [{TOK https://m.edsoo.ru/1c209e37
CUCTEMaTHU3als 3HAHUN
OBLIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOT'PAMME
IHOYPOYHOE IIVIAHUPOBAHUE
Ne Tema ypoka KosingyecTBo yacoB Hara DJeKTpOHHBIE LIU(PPOBbIE
n/n Bceero | Kontponbnble | Ilpaktnueckue | H3ydeHHUs o0Opa3oBaTeibHbIE PECYPCHI
paboThI paboThI
1 BekTop Ha IIJI0OCKOCTH U B IPOCTPAHCTBE 1 bubnuorexa [JOK
https://m.edsoo.ru/5caefclb
2 CrnosxeHue 1 BBIMUTAHUE BEKTOPOB 1 bu6nuorexa [IOK
https://m.edsoo.ru/23f4f089
3 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 bu6nuorexa [IOK
https://m.edsoo.ru/dee379eb
4 PasnoxxeHue BekTOpa 1o TpEM HEKOMILIAHAPHBIM 1 bu6nuorexa [IOK
BekTopam. [IpaBuiio napanienenunena https://m.edsoo.ru/a28fd74e
5 Pemienue 3aa4, CBSI3aHHBIX ¢ IPUMEHEHUEM MPaBHII 1 bu6nuorexa [IOK
JICUCTBHI C BEKTOPAMHU https://m.edso0.ru/5a827900
6 KoopanHaTHO-BEeKTOPHBIM METO/] P peIICHUH 1 bubnuorexa [IOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
7 IIpsimoyronbHas cucteMa KOOpAUHAT B 1 bubmuorexa [IOK
npocrpanctBe. Koopnunate! BekTopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3aJ]auu B KOOPJMHATAX
8 VYron mexay Bekropamu. CKalspHOE MPOU3BEICHNE 1 bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
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9 Brruncnenue yrioB Mexly NpsIMBIMU U bubnuorexa [IOK
TJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e

10 | KonrponbHas pabora no teme "Bektopsl u bubmmorexa [IOK
KOOPJMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5

11 | Cdepa u map: ueHTp, paauyc, AMaMeTp; TIIOMAIb bubmmorexa [IOK
MTOBEPXHOCTHU CEPHI https://m.edso0.ru/0341bc2b

12 | B3aumHoe pacnosioxxenue cepbl U TUIOCKOCTH; bubmuorexa [JOK
KacareJbHasl INIOCKOCTh K cdepe; mionaabs chepsl https://m.edsoo.ru/bed12a43

13 | U3oOpaxkenue cdepsl, mapa Ha IMIOCKOCTH. bubmuoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2

14 | HumuHapudeckas MOBEPXHOCTh, 00pasyromye bubmuorexka [JOK
WTHHPUYECKON TIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
IMJTMHIPUYECKON TTOBEPXHOCTH

15 | Hunuuap: ocHOBaHUS U OOKOBasi HOBEPXHOCTD, bubnuorexa [JOK
o0pasyrolas u 0Ch; IIOMIa b OOKOBOW M MOJTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU

16 | N3oOpaxeHue MuIMHAPA HA TUIOCKOCTH. Pa3BépTKa bubnuoreka [JOK
mHapa. CedeHus nmMHIpa (MI0CKOCThIO, https://m.edsoo.ru/016e25eb
napauIeIbHON WU MEPIeHIUKYISIPHON OCH
LMJIMH]IPA)

17 | Konunueckasi moBEepXHOCTb, 00pa3yromiye bub6nuorexa [IOK
KOHMYECKOH TTOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHMYECKOW OBEPXHOCTH

18 | Konyc: ocHOBaHHWE M BepIIHA, 00pa3yIomias U OCh; bubnuorexa [JOK
IO b OOKOBOI M TIOJHOM MOBEPXHOCTH https://m.edso0.ru/897dd3b2

19 | Yceuénnslil koHyc: 00pa3yromye 1 BHICOTA; bu6nuorexa [IOK
OCHOBaHHs U OOKOBasi MOBEPXHOCTh https://m.edsoo.ru/1468bab3

20 | U3o6paxenue koHyca Ha II0cKocTu. Pa3BépTka bub6nuorexa [IOK
koHyca. CeyeHuns: KoHyca (IUI0OCKOCTHIO, https://m.edsoo.ru/Obdelbe8
napajieIbHOW OCHOBaHMIO, U IJIOCKOCTHIO,

MIPOXOJISIIEH Yepe3 BEPIINHY)

21 | KomOuHamus e BpaieHus: 1 MHOTOIpaHHUKOB bubmuorexa [IOK

https://m.edsoo.ru/3cef10e5

22 | MHororpaHHHK, ONMCaHHBIN OKOJIO cepsl; chepa, bubnuorexa [IOK
BITMCAaHHAs B MHOTOTPAHHUK WK B TEJIO BPAIICHUSI https://m.edso00.ru/0b136158

23 | [lousarue 00 06bEéMe. OCHOBHEIE CBOMCTBA 00BEMOB bu6nmoreka [JOK

TCI

https://m.edsoo.ru/26a03fb7
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24 | OO6bEM UIMHApa, KOHYyCa 1 bubnuorexa [IOK
https://m.edso0.ru/5513d87b
25 | O0béM mrapa u miomaab cepsl 1 bubnmoreka [JOK
https://m.edsoo.ru/d189bde2
26 | IlomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS 1 bubmmoreka [JOK
MEKy TUIOIIAASIMH ITOBEPXHOCTEM, 00BEMaMu https://m.edsoo.ru/810cfleb
MOTOOHBIX TEJ
27 | KonTponpHas pabora no Temam "Tena Bpamienus" u 1 bubmmorexa [IOK
"O6bembI TE" https://m.edsoo.ru/4a33a8ab
28 | [loBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 1 bubmmorexa [IOK
3HaHuii. OCHOBHBIE (QUTYPHI, (PAKThI, TEOPEMBI https://m.edsoo.ru/1780ba5d
Kypca IIaHUMETPHU
29 | IloBTOpenue, 0000IMIEHHE U CHCTEMAaTH3aIUs 1 bu6mmoreka [JOK
3HaHui. OCHOBHbBIE (QUTYPBI, PAKTHI, TEOPEMBI https://m.edsoo.ru/078cd184
Kypca IIaHUMETPHUH
30 | [ToBTOpeHmEe, 0600IIEHNE ¥ CHCTEMATH3AIIUS 1 bubnmoreka [JOK
3HAHMUU. 33J1a4M IITAHUMETPUU H METOJIBI X https://m.edsoo.ru/7491efe0
pelIcHHsI
31 | IloBTOpeHue, 0600IICHUE U CHCTEMATH3AIINS 1 bu6mmoreka [JOK
3HAHMU. 3a/1a4¥ JIAHUMETPUU B METOJIbI UX https://m.edsoo.ru/4dffda97
peleHusI
32 | IloBTOpeHue, 0000IIEHHE U CHCTEMATH3AIUS 1 bubmmorexa [IOK
3HaHuH. OCHOBHBIE (PUTYPBI, PAKTHI, TEOPEMEI https://m.edsoo.ru/74b2ad91
Kypca CTepeoOMEeTPHH
33 | UroroBast KOHTpoJIbHAs paboTa 1 bu6nuorexa [IOK
https://m.edsoo.ru/ec24dfc2
34 | Peseps. [loBTopenue, 00001IcHIE U 1 bubnuoteka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1. Artanacsan JI.C., byty3oB B.®. u ap. Yue6nuk I'eomerpust 10-11 kmacc. M.: M3narenscTBo
«IIpocemienuer, 2019.

METOANUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Atanacsu JI.C., byry3oB B.®. u np. Yue6nuk I'eomerpus 10-11 kmacc. M.: M3garenscTBo
«IIpocsemenuen, 2019.

2. banasu 2.H. I'eomerpus. 10-11 kiaccel. 3agaund Ha TOTOBBIX YEPTEXKax JUJIS MOJATOTOBKH K
EI'D. 2013.

3. BbyryzoB B.®., I'mazkoB lO.A., FOmuna W.HM. I'eomerpus. PabGouas terpaap K y4eOHUKY
Aranacsna JI.C. u ap., ¢ 2010.
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