MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MHUHHUCTEPCTBO OBILIEI'O U IPO®ECCHUOHAJIBHOI'O
OBPA30OBAHUSA POCTOBCKOM OBJIACTHU
OTAEJ OBPA3OBAHUA A IMUHUCTPAIIU ITOJOXOBCKOI'O
PAVIOHA
MBOY "Kpyxuaunnckas COII"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO

PykoBoguTenb 3amecTtutenb qupekropa  JupekTtop
METOINYECKUM COBETOM 10 YP

I'opun B.B.
Huxynuna O.C. Tormmmma O 1. [1pukas Nel07 ot «30» 08
ITpotokoin Nel ot «25» 08 [TIpotokon Nel ot «28» 08 2023 .
2023 r. 2023 r.
PABOYASA ITPOI'PAMMA
(ID 2125328)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

s ooygaromuxcs 10 kmacca

x. Kpyxununckuii 2023



HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTU4ecKoOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJII CaMOPa3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOIIEKYJIBbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJIM N3YYEHUSA YYEBHOT'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydaromuxcs, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaKk Kak OOECIIEYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAIMPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXEHHUSI OKPY’KAIOMIEr0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
SBIIICTCS OJHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KAaueCTB, MOITOMY aKTyalbHa



3a7ad4a (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yyeHuss — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCHUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEHHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE TNIpe/lHa3Ha4Y€Ha ISl
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHCHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAaHHUKAX M TeJlax BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMKCHIBATH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMeHHUS pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3a/lad Ha MOCTPOCHUS Ha U300paKCHHSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPaHHUKAX Y TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  AITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusi B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUUECKUN amnmapaT s pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMPEACIIEHHBIM 00pa3oM OpraHU30BaHHas paboTa Hall
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércst HArasAIHO-KOHCTPYKTHBHOMY METOY OOY4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON AesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU IMPOBOAMTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa30B W  3aJay Ha  ONEpUpPOBAHHE
NPOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIATHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEp KaHUsI.

OcHoBHBIE coaepkaTeNbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBbIM JIMHUSAM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeiHEero o0Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM [0 ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCJIENIOBATENIBHO U MOCTYIATENIbHO, C
COOJI0/IEHNEM TIPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYaroONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce m 2 4ac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00yyeHus - 136 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECs,
[apajyleJbHble YW CKpelluBarolmuecs mnpsMmsle. llapamienbHOCTs NOPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: NApajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPSMBIMU B IPOCTPAHCTBE.
IlapamienbHOCTB IIJIOCKOCTEM napaJijieibHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miiockocTed. [lpocrteiimue mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSIMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPHEHAMKYJSIPHOCTA NPSAMOW M IUIOCKOCTH, TeopeMa O NpsMOu
NIEPIICHAUKYISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroOj MEXAY IPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 110 IVIOCKOCTH, PACCTOSHUE
OT M[psAMOM [0  IJIOCKOCTH,  NpOeKuus  (QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISIPHOCTU  IBYX
Iw10ckocTe. TeopeMa 0 TpEX NEPHEHAUKYIIAPaAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU M OCHOBAHMs IPU3MBL; MpsMas U HAKIOHHAsI MPU3MbI; OOKOBas U
[IOJIHAas [IOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAAMO YT OJIBHBIN
napajuieJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMHPaMU/Ibl; OOKOBas M MOJHAs IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHAasi MNHMpaMUJa. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOTOI'PAaHHUKHU: MOHATHE MPABUJIBHOTO MHOIOIPAaHHMKA; IIpaBUIbHAS IIpU3Ma U
IIPAaBUJIbHAS IIMpPaMHUJA; TNPaBUIbHAs TPEYroJibHAS IMpPaMHUIa W TNPABUIIbHBIN
TeTpa’p; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojieKka’ip U ukocasip. CeueHust IpuU3Mbl U MUPAMHUIBI.

CumMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, MPSMOIA,
IUIOCKOCTU.  OJJNEMEHTbl CHUMMETPUM B NHpaAMUJAX, HapajUIesICUIEax,
[IPaBWIbHBIX MHOIOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMHU MOAOOHBIX TEJl.

INJIAHUPYEMBIE PE3YJIbTATHBI

JIMUYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS TIPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuKa» XapakTepU3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YYAIOIIETOCs] KaK aKTHBHOTO
U OTBETCTBEHHOI'O 4JIEHA POCCHMCKOro 0OOINecTBa, MPEACTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpakaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aMMO/JICMICTBOBAaTh C COIMAJBbHBIMM HWHCTUTYyTAMH B COOTBETCTBHUM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATHUX JOCTIKCHHH B JIPYrdX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM TYXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHECHUEM JOCTMKCHUN HAYKU U JESITEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

DusnyecKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TNPUMEHATH MaTeMaTUYEeCKUE 3HaHUS B
MHTEpecax 3J0poBOro u 6e30nacHoro odpasa >KW3HU, OTBETCTBEHHOI'O OTHOILICHHUS
K CBOEMY 3JI0pPOBBIO (30pOBOE€ MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATUU U



OTIbIXa, perynspHas buznueckas aKTUBHOCTB); (u3HUecKoro
COBEPIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbIM  cepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTH4eCcKoMY OOpa3oBaHHUIO H
caM000pa30BaHUI0 HAa MPOTSKEHUM BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON M COIHMAIBHON
Cpelbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa SKOJOTUYECKUX MpoliieM;
OpUEHTalMel Ha NPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM JUIsl pelIeHus 3aaad B
00JaCTH OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OILICHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd U  OOILECTBEHHOW MNPAKTUKHU, [OHUMaHHEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl 4elOBEYECKOM MIesITebHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS PAa3BUTHA LUBWIM3ALMH; OBIAICHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTH4YECKOM KyJIBTYpOM Kak CpEICTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO M HCCIEAOBATEIBCKYIO JEATEIbHOCTb
UHAVBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yabTaThl OCBOCHHUS IPOrpaMMBbl yU4eOHOTO IMpeaMeTa
«MartemaTuka» XapaKTepU3YIOTCA OBJIQJICHUEM YHUBEpPCaIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHbLIMU — KOMMYHUKAMUBHLIMU
OelicmausmMu, YHUBEPCAIbHbIMU Pe2YNIAIMUBHBIMU OetUCBUAMU.

1)  Vuusepcanvuvie  nosnasamenvuwvle  Oeticmeus,  obecneuusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBIX NPOYECCO8 0OVUAIOWUXC (0CBOeHUe
Memo0o08  NO3HAHUSL — OKpYdcanue2o  mMupa,  NpuUMeHeHue  JI02U4eCKUX,
uUcce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble JiornyecKkue 1eiicTBUA:

e BBIBJIITH U XapaKTEPU30BaTh CYIIECTBCHHBIE MTPU3HAKKM MATEMAaTHYECKUX

00BEKTOB, TOHATHH, OTHOLICHUH MEXIy IOHIATUAMHU; (HOPMYIHPOBATH



OMpeJeNeHus] TMOHSATUH; YCTAHABIMBAaTh CYIIECTBEHHBIH MpPU3HAK
KJaccu(UKanuu, OCHOBaHUS Mg OOOOIIEHHMS U CPAaBHEHHS, KpPUTEpUU
IIPOBOIMMOTI0O aHAIIN3a;

BOCIPUHHMMATh, (OPMYIHpPOBAaTb M  NPeoOpPa3oBBIBATh  CYXKJICHHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHUSIX;
npenjaratb — KpUTepUM  JJis  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieaTh BBIBOJBI C HCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (MIpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIHUIO,
OPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpaTh Hauboyiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabckue qeCTBUA:

UCTIOJIh30BaTh BOIMPOCKHI KaK HCCIIENOBATCIIbCKUA MHCTPYMEHT TO3HAHWS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIHME TMPOTUBOpEUYUE, MpoosIemMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (POpMYIHPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEEHHOTO HAOIIOACHUS, WCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATh
MIPEATOIO0KEHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AUt WHGOOPMAINHU, JAHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BOIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3WYHBIX  THIIOB,
aHaJIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (hOPM MpEACTaBICHNUS,



2)

CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATh Tpadruecky;
OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamugHwle  Oeticméus,  obecnevusarom

cGhoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LEISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0sieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HAa MTOUCK
pEUIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTrUX
YYaCTHUKOB JHMAJIOra, OOHApYXKMBATh pa3ju4yve M CXOACTBO IMO3HIIUI; B
KOppeKTHOU hopme hopMyITMpOoBaTh PA3HOIIACHS, CBOM BO3PAKEHHUS,
OPEACTaBIATh  PE3yJNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJICIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]ay MIPE3ECHTALUU U OCOOEHHOCTEN ayIuTOpHUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJILHOW paOOTHI MPU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOW JIESITEIbHOCTH, IUIAHMPOBATh OPTraHHU3AIMI0 COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIOBBIX (hopMax paboThl (00CYyX)aeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOM JEHCTBUA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyTHpPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

dopmuposanue cMblCI08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BEIOMPATh CIIOCO0 pelIeHUs
C y4€TOM HMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIB:



e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEeKCHH KaK OCO3HAHMS
COBEPIIAEMBIX IEUCTBUN M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3yapTaTa peuieHns MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYThb NpPH PELIEHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE peE3yJbTaTa LEJId U YCIOBUAM, OOBACHSTH
IPUYMHBI JTOCTUKEHUS WA HEIOCTUIKEHHS PE3YJIbTATOB JNESITENbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, INTOCKOCTb.

[TpMEHAT, aKCUOMBI CTEPECOMETPUM M CIICICTBHS W3 HHX IPU PEIICHUH
TCOMETPUYCCKHUX 3a/1aY.

OnepupoBaTh MOHATUSAMH: MTAPATUICIIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHSTHUSMH: ABYTPAHHBIM YIroJI, TpaHW JBYIPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpagycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWJIBHBI MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NHpaMuaa; TpPHU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHS IS
Kkinaccudukanuu (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIC IPU3MBI, TapaIeICTUIIEbI).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceyeHUST MHOTOTPAHHHUKOB METOJAOM  CJIEJOB, BBHITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
CBEpXY, COOKY, CHU3Y.

PemaTs 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BETUYMH TTO0 00pa3iaM WIH
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYCCKHE METOABl MPU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHUECKHUX 3a/1ad HA BBIYMCICHUE PACCTOSIHUN MEXTY IBYMS



TOYKaMHM, OT TOYKHM JO MPSIMOHW, OT TOYKM [JTO IUIOCKOCTH, MEXKIY
CKPELIUBAIOIIUMUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEIUYUH MO 00pa3liaM uiu
aNropuT™MaM, IIPUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOIAbl IIPU PELICHUHU
CTaHJAPTHBIX MATEMAaTHUYECKMX 3aJa4 Ha  BBIYKWCIECHHUE VYIJIOB  MEXKIY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAIA TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TUIOIAIIMU TTIOBEPXHOCTEH, 00BEMaMH MOIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CHUMMETPUA B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBaTH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
POCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypaxX, MPEJACTABICHHYIO Ha 4YepTexax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaraloMx HECKOJIBKO IarOB PELICHUs, €CIU YCIOBUS IPUMEHCHUS
3a/1aHbI B SIBHOU (hopme.

[IpuMmeHaT, mpocTeiMe NpOrpaMMHBIE  CpPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1au.

[IprBOoAUTE THpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJyYEeHHBbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEaJbHbIC
CUTyallUM W IIPUMEHSATh W3YUYCHHBIE IIOHATUS B IPOLECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, armapaTa aireopbl; pemarhb
MIPAKTUYECKUE 3a/1a4¥, CBA3AHHbBIE C HAX0XKICHUEM I'€OMETPUUECKUX BEIIMYUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHHs

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus III0CKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

05.09.2023

IlousTus: MEPECCKAOINECH IIIIOCKOCTH,
nepeceKarommecs npamMasd U MmI10CKOCTb

07.09.2023

IlousTus: MEPECCKAOINECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MI10CKOCTb

12.09.2023

3HaKOMCTBO C MHOTI'OI'paHHUKAaMH,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

14.09.2023

HauanpHbie cBeficHUS 0 KyOe U TUpamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

[TonsiTHe 00 aKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

26.09.2023




TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

28.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS U3 HAX

03.10.2023

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

05.10.2023

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEPECeKaroInecs,
napajJiesIbHble U CKPEIIUBAIOLIUECS
NIpSIMBIE

10.10.2023

12

[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiebHbIE MPSMBbIE B

MPOCTPAHCTBE; MAPAILICIIEHOCTh TPEX
MPSIMBIX

12.10.2023

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NPSAMOil U

IINIIOCKOCTH

17.10.2023

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

19.10.2023

15

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBEC

24.10.2023

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

26.10.2023

17

[TapannenbHOCTb MIIOCKOCTEH:
NapajuleNbHbIE MIIOCKOCTH

07.11.2023




18

CpoiicTBa napayuIeIbHbIX INIOCKOCTEN

09.11.2023
[IpocTeiimme mpocTpaHCTBEHHBIE (GUTYPHI
19 Ha IJIOCKOCTH: TETPadp, KyO, 14.11.2023
napajuiesienunes
20 [TocTpoenue ceuenuit 16.11.2023
21 [TocTpoenue ceuennit 21.11.2023
KonTtponsHas padota o teme "IIpsimbie u
22 IJIOCKOCTH B ITIPOCTPAHCTBE.
HapannenLHoclib n[l:ﬂMHx U IJI0OCKOCTEH" 23.11.2023
[lepneHMKyYISIPHOCTD NPSAMOU 1
23 IJIOCKOCTH: TIEPIICHIUKYJIAPHBIC MPSIMBIE B 78.11.2023
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U
MEPIEHANKYIISIPHBIE K IJIOCKOCTH 30.11.2023
)5 [IpsimMble apaienbHble U
MEePIEHANKYJISIPHBIE K TNIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH 07.12.2023
7 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH 12.12.2023
)3 Teopema o psIMOI EPIIEHIUKYIIIPHON
TUIOCKOCTH 14.12.2023
79 Teopema 0 IpsAMOM NEPIIEHIUKYIIAPHON
IIOCKOCTH 19.12.2023
30 Teopema o npsAMON NepIEHANKYISIPHON




IIIIOCKOCTH

21.12.2023

31

[lepneHiuKynsp U HAKJIIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 INIOCKOCTH

26.12.2023

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

28.12.2023

33

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 ITNTIOCKOCTH

09.01.2024

34

[lepnenuKyIsip 1 HAKJIOHHBIE:
paccTosHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 INTIOCKOCTH

11.01.2024

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
NPAMOM U TIIIOCKOCTHIO

16.01.2024

36

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

18.01.2024

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JBYTPAHHOTO yIiia

23.01.2024

38

[TeprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEePHCHIUKYISIPHOCTU IBYX
IJIOCKOCTEMN

25.01.2024

39

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePHeHIUKYIIPHOCTU JBYX
IJIOCKOCTEN

30.01.2024

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

01.02.2024




41

Teopema o0 TpEX nepHEeHAMKYIApAX

06.02.2024

42

Teopema o TpEX nepHeHANKYIApax

08.02.2024

43

Teopema o TpEX nepHneHANKYIApax

13.02.2024

44

KonTtponsHas pabota no temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIy IPSIMBIMU U
mIocKocTsAMu"

15.02.2024

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, pasBépTKa
MHOT'OI'paHHHKa

20.02.2024

46

[Ipu3ma: n-yrosnbHas npusMma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

22.02.2024

47

[Tapannenenunen, npsMOyroJbHbII
napaJuiesienumne/ U ero cBoicTea

27.02.2024

48

anaMI/ma: Nn-yroJjibHas nmupamujia, rpanu
1 OCHOBAHMC ITHUPaMU/IbI; OoKOBasg U
IIOJIHAaA IMOBEPXHOCTb MMPaMUAbI;
IIpaBUJIbHAA U yceqéHHa;I nmupamMmmuaa

29.02.2024

49

HpaBI/IHLHLIC MHOT'OT'paHHUKU: IOHATUC
MPpaBHJIIbHOTO MHOTOI'PAHHUKA;
IIpaBHJIbHAA IIpU3Ma U ITPaABUJIbHAA
nupamMua; nmpaBUjbHaA TPCYroJibHAAd

05.03.2024




MMpaMuia U MPaBUIBHBIA TETPadaAp; KyO

50

IIpencrasnenue o NpaBUILHBIX
MHOTOI'PaHHHUKaX: OKTa3p, NOJAEKa’Ap U
UKOCAdIP.

07.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOM, INIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMuUax,
napajuieJenuIe ax, MpaBuIbHbIX
MHOT'OTpaHHUKAX

12.03.2024

52

Brrancnenune 3neMeHTOB MHOI'OT'paHHUKOB!
pé0pa, TuaroHau, yribl

14.03.2024

53

[Tmomaae 60KOBOY MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTH MPSMOM TTPU3MBI, TUTOTIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTH MPSMOM TTPU3MBI

19.03.2024

54

KonTtponsHas padoTa o Teme
"MHororpaHHuku"

21.03.2024

55

[Tmomaape 60KOBOY MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHOM MTUPAMHU/IBI,
TeopeMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON IMUPAMU/IBI

02.04.2024

56

ITonusarue 00 00BéEME

04.04.2024

57

O0BEM TMpaMuU bl

09.04.2024

58

O0BEM TUpaMuIbI

11.04.2024

59

O0BEM TUpaMuIbI




16.04.2024

60

O0BEM nupamu/ibl

18.04.2024

61

O0BEM ITpU3MBI

23.04.2024

62

O06BEM MPU3MBI

25.04.2024

63

KontponbHas padota no teme "O0bEMBI
MHOTOTpPaHHUKOB"

02.05.2024

64

[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHul. [locTpoenue ceuenmii B
MHOTOTpaHHUKE

07.05.2024

65

[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue paccTosIHM: MEXK Y
IBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 MJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU

14.05.2024

66

Hrorosas koHTposbHas paboTa

16.05.2024

67

[ToBTOpEeHUE, 0000IIEHNE CHCTeMaTH3aIUs
3HaHWU. BeIYnciIeHne yriioB: MeXIy
CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXTY
MPSIMOH U TUIOCKOCTBIO, JIBYIPaHHBIX
YIJIOB, YTJIOB MEX/Ty TUIOCKOCTSIMU

21.05.2024

68

[ToBTOpEHue, 06001IeHNE CUCTEMATH3AIIHS
3HaHUH. BeIYKCIIEHHE YITI0B: MEXIY
CKPEILUBAIOIIUMHUCS IIPSIMBIMU, MEKY
IIPSIMON U TUVIOCKOCTBIO, IBYTPaHHBIX

23.05.2024




YIJIOB, YIJIOB MCKAY IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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