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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro YpoBHS st
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUI0, M TPaJULMUA POCCUUCKOro 0Opa3oBaHUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CamMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOMICKYIbTYpHOTO, JTUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GOpMHpPOBaHUS (DYHKIIMOHATBLHON MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXICHUM T€OMETPHYCCKUX
aOCTpakIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SABJICHUH W TPOLECCOB PEAIbHOIO0 MHpPA, MECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEINPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU HU3YYCHHH OO0YyYarOIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXKCHHSI OKPYKAIOMIEI0 MHpPA, YCIOBUE YCIEHNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAMHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
SBIIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MO3TOMY aKTyajbHa



3ajadya (opMUpOBaHUA y OOYYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 0 MHOTUM HAIMPABICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — 001eo0pa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcs  4epe3  OoOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
0 CIENUAILHOCTSAM, HE CBS3aHHBIM C MPUKIAAHBIM UCIIOJIH30BAHHEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE NpeIHa3Ha4Y€Ha IS
00y4YaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpazom, oOydaromniyecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOMTBH OOIIME MaTeMaTHYECKUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpur M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTrkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3aAad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KaK YacTh MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXKHEMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX OMUCHIBATDH
¥ U3y4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUs paclo3HaBaTh Ha YEpTEKaX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaAICHUS;

e OBJAJICHHE METOJIaMH DPEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IIPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHHE  aNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  33]1ady;
dbopMupoBaHUE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTeIIbHbBIC
paccyX/IeHusi B XOJie pEUIEHUsS CTePEOMETPUYECKHX 3aJady U 3a7ad ¢
NPaKTUYECKUM COAEPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX CIIOCOOHOCTEM
oOydJarommxcs, TO3HABATEIIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKHUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;

e (QopmMmupoBanue (G yHKIIMOHAIBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUM: YMEHHUE paClO3HABATh MPOSIBICHUS T'€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX



CUTyallUsIX W TPU HM3YYCHUU NPYTrUX YIeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OPMYIHpOBAaTH WX Ha SI3BIKE
TCOMETPHUU U CO3/1aBaTh TEOMETPUICCKUE MOJICTH, TPUMEHITh OCBOCHHBIN
TCOMETPUYCCKUI ammapaT Ui PelmIeHUs MPAKTUKO-OPUECHTUPOBAHHBIX
3aJ1a4, HHTEPIPETUPOBATH U OIICHUBATH MOJTYYCHHBIC PE3YIbTATHI.

OTIHYUTETLHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISICTCS BKIIIOUEHUE B KYpC
CTEpEOMETPHM B Havajle €ro W3y4eHHWs 3ajad, pellaeMblX Ha YpOBHE
WHTYHTHBHOTO TTO3HAHUS, ¥ OTIPEEIEHHBIM 00pa30M OpraHu30BaHHAs paboTa Ha
HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W TIPOCTPAHCTBECHHOTO
MBIIIICHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JaNbHEHUIIIEMY U3YUYCHHIO TIPESIMETA.

[TpenmouteHue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOJy OOYYCHHS, TO
€CTh TCOPETUYCCKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPAKTHYCCKON JIeITEILHOCTH. Pa3BHTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Y
yUYaliuxcs B Kypce CTEPEOMETPHH IPOBOJMUTCS 3a CYET penieHUs 3a7a4 Ha
CO3/IaHMe  TPOCTPAHCTBEHHBIX OOpa3oB ¥  3a7ad Ha  ONEPUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOAMUTCS C OMOPOM Ha
HaTJISATHOCTh, a OINEPUPOBaHME oOOpa3oM — B YCIOBUAX OTBJICYCHHUS OT
HaTJITHOCTH, MBICJICHHOTO H3MEHEHHS €0 HCXOJIHOTO COJICpKaHUS.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukmny», «[Ipsimbie U TIOCKOCTHU B IpOCTpaHCTBeY, «Tena BpaiieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacmpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO TOoJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOGHUS paboyeil mporpamMMmbl, pacnpenelEHHbIM IO TroaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSITHSIMU ¥ HAaBBIKAMH OCYIIIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJII0/IEHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaroNIuXcs, pacliupss u
yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
NapajyleJbHble YW CKpelluBarolmuecs mnpsMble. [lapamienbHOCTs NpsAMBIX WU
IUIOCKOCTEM B NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOMCTBa
napajulesibHbIX  miockocted. I[lpocreiiime mpocTpaHCTBEHHbIE (UTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapajuIeNIbHblE W NEPHNEHIUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK T[EPHEHAUKYJSIPHOCTH NPSIMOW M IUIOCKOCTH, TeOpeMa O MNpsIMOu
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM  Yrojl  JABYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema o TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npy3Ma; TpaHU M OCHOBAHMs HPU3MBL; MpsMas U HAKIOHHAsI IPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: Nn-yronpHas nupamuaa, rpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPaBUIbHAS U
yCeu€HHasi MNHpaMUJa. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJa; TNpPaBUIbHAsA TPEYrojibHAasA INHPAMHAA M IPABUIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noJieKka’ip u ukocasap. CeyeHust npu3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, HPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IIHpaMHJAX, NapaJuIeIeunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaid, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOW NUpaMUIbI,
TeopemMa o MmiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHUS MPOrpaMMbl y4yeOHOro mpeameTa
«MaremaTrka» XapaKTepHU3YIOTCS:

I'pa:knanckoe BocnnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YYaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJI€HAa PpOCCHUICKOro 0O0IlecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUM,
OpoLEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSAMHA U Ha3HAYEHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIBI,
K HCIIOJNB30BAHUIO ITUX JOCTHKEHUH B APYrMX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoa;
c(OpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMs, JSTHYECKOIO  IMOBEJCHMUS,
CBA3aHHOI'O C IPAKTUYECKUM IIPUMEHEHUEM JTOCTHUKEHUN HAYKU U JESATEIbHOCTBIO
y4€HOTr0; 0CO3HAHUEM JIMYHOIO BKJIaJa B OCTPOCHUE YCTOWYMBOTO OyIyILIEro.

JcTeTHYECKO0e BOCIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOUAs 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1a4, pEIIEHHH, pacCyXICHUN;
BOCTIIPMMMYHUBOCTBIO K MATEMaTUUYECKUM acCIleKTaM Pa3NYHbIX BU0B HCKYCCTBA.

du3nyeckoe BOCIMTAHME:



c(hOpMUPOBAHHOCTHIO YMEHHUS NPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ MUTaHUE, COATaHCUPOBAHHBIA PEXKUM 3aHITHUN U

OTIbIXa, peryispHas puznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOMN
JESTENbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymweid mnpodeccu U peaqu30BbIBATh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K MaTeMaTH4YecKoMy OOpa3oBaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUU NPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOM HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYypbl, MOHMMAHHEM BIIUSHHUS
COLMAIIBHO-KOHOMMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMATILHOU
Cpelbl, OCO3HAaHWEM TJ00aNbHOTO XapakTepa OSKOJOTHYECKUX MpoliieM;
OpHMEHTAllME HA NPUMEHEHUWE MAaTEMATHYECKUX 3HAHUW Ul peLIeHUs 3a71ay B
o0nacTh OKpy’Kalolled cpeabl, IUIAaHUPOBAHUS IIOCTYIIKOB M OLEHKM HX
BO3MOJKHBIX IIOCJIEICTBUH JUIsl OKPY’KAIOLIEN CPEebl.

IleHHOCTH HAYYHOI'0O NO3HAHUSA:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKd U  OOILECTBEHHOW MNPAKTUKHU, IMOHUMaHHEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl 4elOBEYECKOW IesATENbHOCTH, 3TaloB e
pa3BUTUA WM 3HAYUMOCTH JUI1 PAa3BUTHA UWBWIN3ALWH;, OBJIAJCHUEM SA3BIKOM
MAaT€eMAaTUKA M MaTEeMAaTU4YECKOM KyJIbTYpPOH KakK CpPEICTBOM IIO3HAHUA MUDA,
TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO U HCCIEAOBATEIBCKYIO IESATEIBHOCTh
WUHIVBUIYaJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJabTaThl OCBOSHHUS MPOrPaMMbl Y4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaTbHBIMU
NO3HABAMEIbHBIMU  OCUCBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHLIMU OeUCMBUAMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCS (0CB8OeHUe
Memo008  NO3HAHUSL — OKpyJcarnwe20  Mupa,  HpuMeHeHue  J102UYeCKUX,
uccne008amenbCKux onepayuli, ymeHuil pabomamso ¢ ungopmayueti).

ba3oBble JiornyecKkue 1eiicTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, MOHATUH, OTHOLIEHUH MEXAY MOHATUAMH; (HOPMYIHPOBATH
ONpEJeNeHs] TMOHATUM; YCTAHAaBIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(UKanuy, OCHOBaHUS M1 OOOOIIEHHMS U CPAaBHEHUS, KPUTEpUU
IIPOBOJUMOTO aHAJIN3a,;

BOCIPUHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATH  CYKICHUSA:
yTBEpJIUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE MU OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb ~ KpUTepUM  JJis  BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIEHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yYTBEPKJIECHUN (IIpsIMbIE U OT MPOTHUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApUAaHTOB pEIICHUs, BBHIOUpaTh Haubosiee MNOAXOAAIUN ¢ YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eMCTBUS:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIILCKUI MWHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOATEIHHO (POpMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKXKE BBIJBHUTaTh
MIPEIIOIOAKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISBIIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /IS OTBETa
Ha BONPOC U IS PELICHHUS 3a/1a4H;

BbIOMpaTh  MHGOPMALMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(MOPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,



2)

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpadruecKky;
OLICHUBATh HaJEKHOCTh uH(popmMauu 1o CaMOCTOSITEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecnevusarom

chopMUPOBAHHOCMb COYUANBHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCHPUHMMATh U (HOPMYIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTABJIATh CBOM CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAaJiora, OOHApYXKMBATh Pa3ju4ve M CXOACTBO MO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTALMH U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a/1a4; MPUHUMATh IIeITh
COBMECTHOW JIESITETHHOCTH, IUIAHMPOBATh OPTraHHU3AIMIO COBMECTHOMN
paboThI, pacrpenensTh BUABI paboT, JOTOBApUBATHLCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHIbI;
OIICHWBATh KA4eCTBO CBOETO BKJaJa B OOIIMUA MPOIYKT IO KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3a]1a4ul, BEIOMPATh CIIOCO0 pelIeHUs
C y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[efICTBHﬁ N MBICIUTCIBHBIX IIPOLHCCCOB, NX PC3YyJIbTATOB,



BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CaMOKOHTpPOJIS Ipolecca U
pe3yipTaTa peleHns MaTEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISBIIEHHBIX TPYIHOCTEM;

e OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YyJIbTATOB JESTENBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh MOHATUAMU: TOYKA, MPAMasi, TIIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU M CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTD U TEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU ABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TIPABUILHBIN MHOTOT'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNieuIe, Kyo0).

KiaccupunupoBath ~ MHOTOTPaHHUKH, BHIOMpAas ~ OCHOBaHUSA  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBEI TOCTPOCHHS CEUCHUM, UCIIOIB3Ys METOT CIIEOB.

CTtpouth C€UE€HMSI MHOTOTPAHHUMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XKJICHUE TE€OMETPUUCCKUX BEIMYMH 10 00pa3iiaM HIIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEIICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXO0XKACHUE TEOMETPUIYECKUX BEIMYHMH MO 00pas3iiaM Uiu
aaropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl NPH PEHICHUH
CTAaHIAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY



CKPELIUBAOIIUMHUCSA TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsath 00bEMBI U TUJIOMIAIM TTIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoNararolnX HECKOJIbKO IaroB PELIEHUs, €CIIA YCIOBHUS TPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aaY.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATh peajbHbIE
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CB3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUYECKUX BEJIUYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.eds0o.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 E;fg;?::;igﬁﬁczogew
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

nUpaMuzie, X pa3BEPTKH U

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne Jlara usydyenus
HpakTuy ungposbie
n/ Tema ypoka KoHTpoJibHBI
Bcero ecKue o0pa3oBaTe/ibHbIE
I € padoThI
paboThl | qnan dakt pecypchl
OcHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA, TIPSIMas,
TUIOCKOCTD, TIPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha brbmorexa [TOK
1 P P 1 03.09 | 03.09 | https:/m.edsoo.ru/aecc77c
PUCYHKaX: U300paKeHHs q
IIJIOCKOCTEH, MapauIeNIbHbIX B
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka
[TonsaTus: mepecexaronecs bubnuoreka [IOK
2 MIJIOCKOCTH, TIEPECEKAIOITUECS 1 04.09 04.09 https://m.edsoo.ru/2d8a9c9
npsiMasi ¥ IIOCKOCTh 9
[TonsaTHS: IEpeceKaronecs bubnuoreka [IOK
3 IIJIOCKOCTH, TIEPECEKAIOITUECS 1 10.09 10.09 https://m.edsoo.ru/db685e7
npsiMasi ¥ IIOCKOCTh 3
3HaKOMCTBO C
MHOTOTpaHHUKAMH, bubnuoreka [JOK
4 n300pakeHUEe MHOTOTPAaHHUKOB 1 11.09 11.09 https://m.edsoo.ru/a63959
Ha PUCYHKaX, Ha d
MPOEKIIMOHHBIX YePTeKax
5 HavanbsHbie cBeneHus o Kkyoe u 1 17.09 17.09 bubnuoreka [JOK

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

mozaenu. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBefeHus o kyoe u

6 Upamuie, uX pa3BEPTKU U 18.09 18.09 bubnuorexka [JOK
mogenu. CeueHus ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsatue 06 akCHOMaTHYECKOM

7 MIOCTPOCHUH CTEPEOMETPUU: 24.09 24.09 bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJICJICTBUS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM
MTOCTPOCHHUH CTEPCOMETPHH: bubmiorexa HOK

8 ' 25.09 25.09 https://m.edso0.ru/239c8ch
AKCHOMBI CTEPEOMETPUHU U 4
CICICTBUS U3 HUX -

[TonsiTHe 06 akCHOMaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHH: bubmorera [JOK

9 ’ 01.10 | 01.10 | https://m.edsoo.ru/65c6b10
AKCHOMBI CTEPEOMETPUH U 6
CIICZICTBUS U3 HUX a
[onsiTne 06 aKCHOMAaTUYECKOM
MOCTPOCHHUH CTEPEOMETPHHU: bubmorera [IOK

10 P PEONETPHH: 0210 | 02.10 | https://m.edsoo.ru/258fc24
AKCHOMBI CTEPEOMETPUU U .

CJIC/ICTBUS U3 HUX -
B3aumMHoe pacroioxxeHue
MPSIMBIX B IPOCTPAHCTBE:! bubnuoreka [JOK

11 nepeceKarouecs, 15.10 https://m.edsoo.ru/1a2520f
napaieNnbHble U 6
CKpEIIMBAIOIINECS TPSIMbIe

12 [TapannenbHOCTb NPAMBIX U 16.10 bubnuoreka [IOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6

IIJIOCKOCTEN B IIPOCTPAHCTBE:!
[apaiienbHble PSIMbIEC B
IIPOCTPAHCTBE; MapajUIeIbHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b
3

[TapamienbHOCTE NPSMBIX U

. bu6mmoreka [{OK
IJIOCKOCTEH B TIPOCTPAHCTRE:
13 . 22.10 https://m.edsoo.ru/ee1d19b
[TapamiensHOCTE IPAMON U 9
IJIOCKOCTH =
bu6morteka [IOK
VYTIuBl ¢ COHANpPaBICHHBIMU
14 23.10 https://m.edso00.ru/9f4071b
CTOPOHAMH o
bu6moreka [IOK
VYros Mexay npsMbIMU B
15 29.10 https://m.edsoo.ru/fe73386
MPOCTPAHCTBE 5
bu6moreka [IOK
VYros Mex 1y npsIMbIMHU B
16 30.10 https://m.edsoo.ru/2935a9a
MPOCTPAHCTBE 0
. bu6mmoreka [IOK
[TapamiensHOCTB TJIOCKOCTEH:
17 05.11 https://m.edsoo.ru/2e18f25
napajuieIbHbIE TUIOCKOCTH 5
. bu6mmoreka [IOK
CBoiicTBa mapayyieIbHBIX
18 . 06.11 https://m.edsoo.ru/e504d65
IIJIOCKOCTEH 6
[Ipocreitmme
bubmuoreka [JOK
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
19 12.11 https://m.edsoo.ru/4a28dc0
MJIOCKOCTH: TETpadip, Kyo, 9
napasuieNenumnesa B
20 [TocTpoenue ceuenuit 13.11 Bubmmorexa LIOK

https://m.edso0.ru/1d434d0



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f

f

bubmuoreka [IOK

21 Hoctpoerue cetenui 26.11 https://m.edsoo.ru/ec26fe5d
KoHnTpomnsHas pabora 1o Teme
"[IpsiMbIe 1 TIJIOCKOCTH B bubmmorexa [TOK

22 p 27.11 https://m.eds00.ru/9a0age5
npocrpanctse. [lapamiensHocTh 6
MPSIMBIX U MJI0CKOCTER" B
TleprieHIUKYIAPHOCTL IPIMOM
" HIJ)IOCKOCT; P P bu6morteka [IOK

23 ’ 03.12 https://m.edsoo.ru/b19f6a5
MEePIICHIUKYIIIPHBIC TIPSIMBIC B q
MPOCTPAHCTBE -
[IpsimMble mapayenbHbIe U bubnuoreka [JOK

24 MEePIEHANKYISIPHBIE K 04.12 https://m.edsoo.ru/0ac11c9
IUTOCKOCTH 5
[IpsiMble mapaysienbHbIC U bubnuoreka [IOK

25 MepIEHIUKYIISIPHBIE K 10.12 https://m.edsoo.ru/ba54596
IUTIOCKOCTH 6

26 [Ipu3Hak neprneHauKyIapHOCTH 11.12 bu6mmoreka [IOK
MPSAMOM U TIIIOCKOCTH ' https://m.edsoo.ru/f85bfc46
[Tpu3Hak nepreH uKyIIpHOCTH Bubmorexa ITOK

27 PHIHAK HEPHERIRYIAP 17.12 https://m.eds00.ru/79165d1
MPSIMOM M TUIOCKOCTH 5
Teopema o nipsmoit bubmorera [JOK

28 p p N 18.12 https://m.eds00.ru/635¢508
MIEePIEeHIUKYISAPHOM MIIOCKOCTH y
Teopema o ipsamon bubmmotera [JOK

29 p p 24.12 https://m.edsoo.ru/bd3745f

nepneHz[HKmepHoﬁ INJIOCKOCTH

8



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8

Teopema o npsimoit

bubnuoreka [IOK

30 . 25.12 https://m.edsoo.ru/7d18834
MEePIEHIUKYIISIPHON IJIOCKOCTH b
[lepnienuKkyssip U HAKJIOHHBIE:
P Y UP bu6mmoreka [{OK
paccTosiHue OT TOYKHU 0
31 14.01 https://m.edsoo.ru/33c477d
IIJIOCKOCTH, PACCTOSIHUE OT 3
MPSIMOM 10 MIJIOCKOCTH B
[TepnienquKyssip U HAKJIOHHBIE:
paccTositHuEe OT TOYKHU JI0 bubnuotexa [JOK
32 15.01
IIJIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM 10 MJIOCKOCTH
[TepnienquKyssip 1 HAKIOHHBIE:
P Y UP BuGmmorexa IJOK
paccTosiHue OT TOYKH JI0
33 21.01 https://m.edsoo.ru/a5b7b8e
IJIOCKOCTH, PACCTOSIHUE OT 3
NPAMOM A0 IIIOCKOCTH -
[lepnieHIuKyNAp U HAKIOHHBIE:
paCPCTOﬂHI/IeYOT "P;O‘IKI/I bi (o) bubmorera [JOK
34 22.01 https://m.edsoo.ru/dbee22b
IJIOCKOCTH, PACCTOSIHUE OT c
MPSIMOM JI0 TJIIOCKOCTH -
bu6mmoreka [IOK
VYTIibl B IPOCTPAHCTBE: Yol
35 . 28.01 https://m.edso0.ru/6b61b2b
MEXAY MPSIMOH U MIIOCKOCTBHIO 4
36 JIByrpaHHbIi yroJ, TUHENHHBII 2901 bubnuorexa LIOK
yroJj ABYIPaHHOIO yIjia ' https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBINA YroJj, JUHEUHBIN bubmorexa LIOK
37 P T 04.02 https://m.edsoo.ru/c7c777e
yroJj ABYIPaHHOTO yIiia q
38 [lepneHUKyISpHOCTH 05.02 bubnuoreka [JOK

IIJIOCKOCTEN: IIPU3HAK

https://m.edsoo.ru/ec3e2da



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

NEPIEHINKYIIPHOCTH ABYX
IJIOCKOCTEN

o8]

[lepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK

bu6mmoreka [{OK

39 11.02 https://m.edsoo.ru/ed9e2a8
MEePIEHIUKYIISIPHOCTH JIBYX o
IUIOCKOCTEHN =
IlepnieHAMKYAIPHOCTD
HH(I))CKOCTefI}'I I pmHaK bubmorexa HOK

40 - 11p 12.02 https://m.edsoo.ru/ba75dc5
MEPIEHIUKYIISIPHOCTH JIBYX .
IUTOCKOCTEHN -

N bubnuorexa [JOK

Teopema o Tpéx

41 25.02 https://m.edsoo.ru/e4972cd
MEePIEHINKYIISIpax c

N bu6moreka [IOK

Teopema o Tpéx

42 26.02 https://m.edsoo.ru/52188a7
TePIEHINKYIISIpax q
Teopema o Tpéx bu6moreka [IOK

43 04.03 https://m.edsoo.ru/9f24673
MepIEHINKYIISIpax 6
KontponpHas paboTa no remMam
" bu6mmoreka [IOK

[TeprieH TUKYIAPHOCTD TPSIMBIX

44 o 05.03 https://m.edsoo.ru/5b971ef
U TiockocTe" u "YTIbl MexXIy 3
MPSAMBIMU U TJIOCKOCTAMU" B
[ToHsaTHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHThI bubmuoreka [JOK

45 MHOTOTPAaHHUKA, BBIITYKJIbIE U 11.03 https://m.edsoo.ru/2d24e87
HEBBINYKIIbIE MHOTOTPaHHUKY; 3
pa3BEépTKa MHOTOTPAaHHHKA

46 [Ipu3Mma: n-yrospHas npu3Mma; 12.03 bubnuorexa [IOK



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873

I'PaHH ¥ OCHOBAHUSI [IPU3MBI;
npsiMasi U HAKJIOHHASI TIPU3MBbI;
O0KOBas ¥ MOJHAs TOBEPXHOCTh

https://m.edsoo.ru/b4ad63a
d

MIPU3MBI
[Tapamenenunen,
HPSIMOYTObHIi bu6mmoreka [{OK
47 18.03 https://m.edso0.ru/8a7be68
napajuIeNIeuIe/T U ero 3
CBOMCTBa
[Inpamuia: n-yrosipHast
MMpaMuJIa, TpaHU U OCHOBAHHE
MApaMUJIbI; O0KOBAs U TIOJTHAS bubmmorexa TOK
48 19.03 https://m.edsoo.ru/fblcdOa
MTOBEPXHOCTh TUPAMH/IBI; .
TIpaBWIIbHAS U yCEUEHHAS
nupamMua
[IpaBUIbHBIE MHOTOTPAHHUKHU:
MOHSATHE MPABUILHOTO
MHOTOTpaHHUKA; MPaBUIbHAS bubnuorexa [JOK
49 MpU3Ma " MpaBUIIbHAS 25.03 https://m.edso0.ru/074c886
MUpaMUJIa; TPaBUIIbLHAS 5
TpeyroJibHas MUpaMHUIa U
MPaBWIBHBIN TETPadp; KyO
[IpencraBneHue o MpaBUILHBIX
50 MllzoforpaHHI/IKaXZ OiT&BI[p, 26.03 bubmmorexa [JOK
https://m.edsoo.ru/a0fdd5bf
JIOJICKadIp ¥ UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO bubnuoreka [IOK
51 TOYKH, IPSIMOM, MIIOCKOCTH. 01.04 https://m.edsoo.ru/b9e777d

ONEeMEHTHI CUMMCTpPUH B
nupamMmuaax,
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https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

mapajiiejcnuIicaax,
IpaBHUJIbHBIX MHOTOI'paHHHUKAaX

Briuncinenue >iieMeHTOB

bu6mmoreka [{OK

2 :pé 2.04
> MHOTOTPAHHHKOB: PEOpa, 02.0 https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTJTbI
[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOM
. bu6morteka [IOK
MMOBEPXHOCTH TIPSIMOU TTPH3MBI,
53 . 15.04 https://m.edso0.ru/37d8415
IJIONIA/Ib OCHOBAHUM, TEOpeMa 7
0 OOKOBOI MOBEPXHOCTHU B
MPSIMOM TPU3MBI
[Tmomane 6oxoBOM
MTOBEPXHOCTH W TIOBEPXHOCTH
. bu6moreka [IOK
MPaBUWJILHON TUPaAMUJIBI,
54 . 16.04 https://m.edso0.ru/5603e30
TeopeMa O IJIoMAIu OOKOBOM b
MOBEPXHOCTH YCEYEHHOU B
MTUPAMU/TBI
bu6mmoreka [IOK
KonTtponpHas padoTa o treme
55 " " 22.04 https://m.edsoo.ru/a95f5c0
MHororpaHHuKu 4
bu6mmoreka [IOK
56 [Tonsatue 06 00BEME 23.04 https://m.edso0.ru/7ad0020
b
bubmuoreka [JOK
57 O0BEM TMpaMuUIbI 29.04 https://m.edso0.ru/235171b
3
bu6mmoreka [JOK
58 ¢ 30.04
OObEm mupamu el https://m.edsoo.ru/f47dfefd
59 O06BEM nupamu Il 06.05 bubnuorexa [IOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd

https://m.edsoo.ru/79¢1031
2

bu6mmoreka [{OK

60 OObEM mHpani bt 07.05 https://m.edsoo.ru/2faadc3f
bu6mmoreka [{OK
61 O06bEM TPU3MBI 13.05 https://m.edso0.ru/7985360
8
bu6morteka [IOK
62 OO0BEM TTPU3MBI 14.05 https://m.edso0.ru/1e05389
0
bu6moreka [IOK
63 OOBEM TTPU3MBI 20.05 https://m.edso0.ru/482d3f5
1
KonTponbHas paboTa o teme bubmmorexa TOK
64 " p P " 21.05 https://m.edso0.ru/28a6573
OOBEMBI MHOTOTPAaHHHKOB c
[ToBTOpEeHME, 0600IIEHNE
crcTeMaTH3allHs 3HAHUI bubmorexa HOK
65 . 27.05 https://m.edsoo.ru/098beda
[Toctpoenue ceveHmii B q
MHOTOTI'PaHHUKE B
[ToBTOpEeHME, 0600IIEHNE
crcTeMaTH3aIlHs 3HAHUM.
Briuucnenue pacctosaHuii: bubnuoreka [JOK
66 MEXIY IBYMSI TOUKaMHU, OT 28.05 https://m.edsoo.ru/f7792ba
TOYKH JIO MPSMOU, OT TOYKH JI0 9
TJI0CKOCTH, MEXKIY
CKPEIUBAIOIIUMHUCS TTPSIMBIMU
bub OK
67 HroroBas koHTposbHas paboTa nommoreka L{

https://m.edsoo.ru/b9146bc



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0

o

[ToBTOpenue, 06o0mIEeHNE
cucTeMaTu3anys 3HaHuH.

Brruucnenue yrios: Mexay bubnuorexa [JOK
68 CKPCIIUBAOIIUMHUCS TIPSIMBIMH, 1 https://m.edso0.ru/56765e8
MEXKTY TIPAMOMN M IIOCKOCTHIO, b
JIBYI'PaHHBIX YIJIOB, YIJIOB
MCKIAY MIIOCKOCTAMUA
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






