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1. NOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs mist ooydarommxcs 10 —11
KJlaccoB paspaboraHa Ha ocHoBe denepasbHOTO TOCYJAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa
cpeanero oOmiero oOpa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHWi, MPEIBSBISEMBIX K
MaTeMaTH4ecKoMy O00pa30BaHUIO, W TPAIUIMI POCCHUUCKOTO oOpazoBaHus. Peanmuzanus mporpamMmsl
o0ecrieunBaeT OBJAJICHHUE KIIOYCBBIMA KOMITETECHITUSIMH, COCTABIISIFOIIIMMH OCHOBY JJISI CAMOPA3BUTHS U
HETPEPBIBHOTO 00pa30BaHUs, MEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO ¥ II03HABATEIHLHOTO
Pa3BUTHSI TMYHOCTH OOYYAFOIITIXCSI.

HEJIM U3YUYEHUSA YYEBHOT'O KYPCA

BaxxnocTh ydeOHOTO Kypca T€OMETpUM Ha YPOBHE CpeIHEro o0mero oopa3oBaHUs 00yCIIOBIIEHA
MPAKTUYECKOW 3HAYMMOCTHIO METANpPEeIMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYy4YEHHsS] T€OMETPHH B
HAmpaBJICHWHW  JUYHOCTHOTO  pa3BUTUA  oOywaromuxcs,  (opmupoBaHus  (HyHKIHOHATBHOU
MaTEeMaTHYeCKOH TPaMOTHOCTH, HM3Y4YEHHS APYTrUX Y4YeOHBIX TUCHUIUIMH. PaszButhe y oOydaromuxcs
MPABWIBHBIX TIPEJCTABICHUHA O CYIIHOCTH U TPOUCXOXKIACHHH TEOMETPUYCCKUX aOCTpakIuii,
COOTHOIIEHUH PEAJTHbHOTO M HACATBHOTO, XapaKTepe OTPaKEHUS MaTeMaTHUeCKONW HAyKOW SBICHUN U
MPOLIECCOB peajbHOrO0 MHpa, MECT€ TEOMETPHH B CHCTEME HayK W pPOJM MaTeMaTUYecKOTro
MOJICTUPOBAaHUS B HAyYHOM IIO3HAHUM W B TMPAKTHUKE CIOCOOCTBYET (OPMHUPOBAHHUIO HAYYHOTO
MHPOBO33PCHHUS YUAIIUXCS, a TAKXKE Ka4eCTB MBIIUICHHS, HCOOXOIUMBIX JUIS aJaNTaldid B COBPEMEHHOM
oOmiecTBe.

I'eomeTpus sBIsieTCST OMHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro 00Iero oopazoBaHus,
TaK Kak 00ecreurnBaeT BO3MOXKHOCTh U3YUSHHS KaK JUCIHMILIUH €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH,
TaK ¥ TyMaHUTapHOM.

Jlormueckoe MblluieHHe, (GOpMUpyeMoe MNpH H3YYEHWH OOYyYarolmIMMHCS MOHATUHHBIX OCHOB
TE€OMETPHUH U MOCTPOCHHUH IEMOYKU JIOTUYECKUX YTBEPKIACHUI B XOJIe PEUICHHs TeOMETPUUECKUX 3a/1ad,
YMEHHE BBIIBUTAaTh M OMPOBEPraTh TUMOTE3bl HETOCPEICTBEHHO HUCIOIB3YIOTCS MPU PEIICHHH 3a]1ad
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUEHTHPOBATHCS B IMPOCTPAHCTBE HIPaeT CYIIECTBEHHYIO POJb BO BCEX O0JacTAX
JeSTeNbHOCTH YenoBeka. OpUeHTalrs YeJ0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOUMOE YCIIOBHE
€ro COIMAILHOTO OBITHs, (pOopMa OTPaKEHHSI OKPYKAIOIIETO MHUPA, YCIOBHUE YCIEIIHOTO MO3HAHUS H
aKTUBHOTO TpeoOpa3oBaHUS JEHCTBUTEIBHOCTH. OnepupoBaHWE MPOCTPAHCTBECHHBIMU 00pa3aMu
0o0BbeIMHSET pa3Hble BUABI yUeOHON W TPYIOBOW JESATENbHOCTH, SBISETCS OJHUM U3 MPOGECCHOHATIHHO
BaXHBIX KadyecTB, MOATOMY aKTyallbHa 3ajJada (OPMHUpPOBaHUS y OOYUYaAIOUIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHHS] KaK PA3HOBUAHOCTH OOpPA3HOTO MBIIICHUS! — CYIIECTBEHHOTO KOMITIOHEHTa B MOATOTOBKE K
MIPAKTUIECKON JACSITEILHOCTH 10 MHOTHM HAIPABJICHUSIM.

Ilens ocBoeHus mporpammbl yueOHOro kKypca «l'eomeTpusi» Ha 0a30BOM YpPOBHE OOydYeHUS —
o0mieo0pa3oBaTenbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOydaroUIuxcs uepe3 obecredeHre BO3MOKHOCTH
MPUOOPETEHUS U UCTIOIB30BAHUS CUCTEMATUYECKUX T€OMETPUIECKIX 3HAHUN U ACUCTBHIA, CICIIU(UIHBIX
T€OMETPHH, BO3MOXHOCTH YCIIEIITHOTO MPOIOJIKCHHSI 00pa30BaHUS 10 CIICIIHATLHOCTSIM, HE CBA3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BAHUEM [€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM ypOBHE MpeAHA3HAuYeHA aJsi O0y4arouuxcs cpemHeit
IIKOJIbI, HE MCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUI HA YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHMSL.
Takum oOpa3zoM, oOydaronmecs Ha 6a30BOM yPOBHE JOJKHBI OCBOUTH OOIIUE MaTEMAaTHIYCCKHE YMCHHUS,
CBSI3aHHBIE CO CIIeUU(UKON reOMeTpUH U HeoOXOIUMBIE JUIsl )KU3HU B cOBpeMeHHOM obmiectBe. Kpome
3TOr0, OHM MMEIOT BO3MOKHOCTh M3yUUTh T€OMETpUI0 OoJsiee IIyOOKO, €ClIM B JajbHEiIleM BO3ZHUKHET
HE0OXOIUMOCTh B TEOMETPHUECKUX 3HAHUSIX B MPO(EeCCUOHAIBHOM 1eATEeTHhHOCTH.



JIoCTIKEHHE 1IeNId OCBOEHUS MPOrpaMMbl 00ECIIEYMBAETCS PEIIEHUEM COOTBETCTBYIOIMX 3ajad.
[IpuoputeTHpiMu 3agauamMu ocBoeHUsl Kypca «['eomerpum» Ha 0azoBom ypoBHe B 10—11 kiaccax
SBIISIFOTCSA:

® (opmHpoBaHUE MPEACTABICHHUS O FEOMETPUN KaK 4aCTH MUPOBOW KYJBTYPbl U OCO3HaHHE €€
B3aMMOCBSI3H C OKPY’KaIOIIMM MUPOM,;

* (opmHpOBaHHE TPEACTABICHUS O MHOTOTpAaHHHKAX M TeJaxX BPalICHHS KaK O Ba)KHEHIINX
MaTeMaTHYEeCKAX MOJIENSAX, TIO3BOJISIIOIIMX OIUCHIBAaTh W HM3Yy4aTh pa3HbIC  SIBICHUS
OKPY’KaIOLIEero MUpa;

* (¢opmHpoBaHHE YMEHHS paclO3HaBaTh Ha YEpTeXax, MOJENIAX U B pPEATbHOM MHUpE
MHOTOTPAaHHHUKH U TeJla BpaIlleHHS,;

® OBJIaJIEHUE METOJAaMU DPELIEHUS 33/7a4 Ha MOCTPOCHUS Ha M300paKEHUSAX MPOCTPAHCTBEHHBIX
uryp;

* (¢opmHpoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHM IOHSTHUSMH O MHOTOIPaHHHMKAX M Tellax
BpAILICHNUS U NX OCHOBHBIMU CBOWCTBaMH;

® OBJIAJICHUE AITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 3a/1a4; (pOpMHUpOBaHNE YMEHUS TIPOBOIUTH
HECJIOJKHBIE JIOKA3aTeIbHbIE PACCYXKIECHUS B XOJ€ PEUICHUs CTEPEOMETPUUYECKUX 3a/1ad U 33134
C MPAKTHYECKUM COJIeP’KaHHEM;

® Ppa3BUTHE WHTEJUIEKTYyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOYYaroluXcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIETOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

* (QopmupoBaHue (GYHKUHOHAJIBHOM TPAMOTHOCTH, PEJIEBAaHTHOM TI'EOMETpUHU:  YMEHHE
pacrio3HaBaTh MNpPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUsX W MPU M3YUYCHUU JPYTHX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEpPHOCTEH, (OpMyJIMpOBaTh UX Ha SI3bIKE F'€OMETPUU M CO37aBaTh
reOMETPUYECKUE MOJIENIN, MPUMEHSATh OCBOCHHBIM I€OMETPUYECKHH ammapar [yl pelieHus
NPaKTUKO-OPUEHTHPOBAHHBIX  3a7ay, HMHTEPIPETUPOBAaTh U  OLEHUBATh  IOJyuYeHHbIE
pe3yNbTaThl.

OTnUYuTENBbHON 0COOEHHOCTHIO MTPOrPAMMBI SIBJISIETCS] BKIIFOUEHUE B KYpC CTEPEOMETPUH B Havaie
€ro H3y4eHHUs 3a/ay, peIIaeMblX Ha YPOBHE WHTYUTHBHOI'O IIO3HAHMs, M ONpPENElEHHBIM 00pa3om
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U NMPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJHPYET MPOTEKaHHEe WHTYUTHBHBIX TIPOLECCOB, MOTHUBUPYET K JajbHEUIIEMY
W3Y4YEHHIO MPEMETA.

[Ipennourenue oTAa€TCS HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYYEHUs, TO €CTh TEOPETHUECKUE
3HaHUS MMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb IPEIMETHO-NPAKTHUECKOW NesTeabHOCTH. PaszButue
MIPOCTPAHCTBEHHBIX MPEICTABICHUH Yy ydyallUXcs B Kypce CTEPEOMETPHUU MPOBOIUTCS 3a CUET peIIeHUs
3a/lad Ha CO3/1aHHE IPOCTPAHCTBEHHBIX OOPAa30B M 3aJady Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpasa INPOBOJUTCA C ONOPOH Ha HAISAHOCTb, a ONEpUpOBaHHE 00pa3oM — B
YCIIOBUSAX OTBJIEYEHHUS OT HAIJISTHOCTH, MBICJIEHHOTO U3MEHEHHSI €70 MCXOTHOT'O COJIePIKAHUS.

OcHoBHbIE coaeprkaTenbHble JIUHUU Kypcea «l'eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKWY,
«lIpssMple M IUIOCKOCTM B IPOCTpaHCTBe», «Tena BpamieHus», «BekTopel M KOOpAMHATHI B
npocTpaHcTBe». DOpMUPOBaHUE JOIMUECKUX YMEHUH PACHpenelseTcsl He TOJIbKO IO COJepKaTeIbHbIM
JMHUAM, HO U IO ToAaM o0y4YeHHsI Ha YPOBHE Cpe/IHEro o01ero oopa3oBaHusl.

Conepxxanre 00pa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pE3yJbTaTaM OCBOCHUS paboueit
[IPOrpaMMbl, PAcCHpPEle€HHbIM 10 ToAaM OOy4eHMs, CTPYKTypUpOBaHO TakuM o00pa3oM, 4YTOOBI
OBJIQ/ICHUE TE€OMETPUYECKUMH MOHATUSMM U HaBbIKAMU OCYLIECTBISUIOCH IIOCIEJOBATEIBHO U
MIOCTYTATENIbHO, ¢ COOJIOACHUEM HPUHIUIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCHh B
O0IIyI0 CHCTEMY T€OMETPUYECKHX MPEACTaBICHUI 0OydaroUIMXcs, paciupsis U yriayomnss e€, obpasys
MIPOYHBIE MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3ydenue reomerpun otBoautes 2 yaca B Henento B 10 kitacce u 1 wac B Henenmto B 11 kitaccee,
BCETO 3a JiBa roja o0ydenwus - 102 ydeOHBIX yaca.

HopmartuHble akThl 1 yueOHO- | Denepanbhblii 3akoH oT 29.12.2012 Ne 273-D3 «O6 obpa3zoBaHuu B
METOIUYECKUE TOKYMEHTHI, Ha Poccuiickoit @enepanun» (B AEUCTBYIOLIEH peaaKIun);

OCHOBAaHHUH KOTOPBIX ®enepanpubiii 3ak0oH oT 19.12.2023 Ne 618-®3 «O BHeceHuu
pa3zpaboTaHa mporpaMma m3meHenut B DenmepanbHblii  3akoH «O0 o00pa3oBaHWUU B

Poccuiickoit deneparuny;

O6mactaoii 3akoH oT 14.11.2013 Ne 26-3C «O06 oOpa3zoBaHuH B
Pocrosckoii obmactn» (¢ m3menenusmu ot 07.11.2024).

IIpuka3z MunucrepcrBa npocseuieHuss Poccuiickonn denepanuu ot
31.05.2021 Ne 287 «OO0  ytBepkaeHMH  (eaeparbHOro
rOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIApTa OCHOBHOTO
obmiero oopaszoBanus» (3aperucrpuposan 05.07.2021 Ne 64101);
IIpuka3z MunucrepcrBa npocsenienuss Poccuiickont denepanuu ot
18.07.2022 Ne 568 «O BHeceHMM W3MEHEHMH B (QeaepanbHbIi
rocy/IapCTBEHHBI 00pa30BaTeNIbHBII CTaHIAPT OCHOBHOI'O OOIIEro
obpazoBanms» (3apeructpupoBan 17.08.2022 Ne 69675);

IIpuka3s MunucrepcrBa npocseuieHuss Poccuiickonn denepanuu ot
09.10.2024 Ne 704 "O BHeceHNU U3MEHEHUH B HEKOTOPBIE ITPUKA3bI
MunucrepcTBa MPOCBEILECHUS Poccuiickoit ®enepaunu,
Kacarommecss  QenepajdbHBIX ~ 00pa3oBaTENbHBIX  MPOrpamMm
HayajibHOro  oOmero  oOpa3oBaHUs,  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI U cpeliHero ooiero oopasopanus” (3aperucTprupoBaH
11.02.2025 Ne 81220);

OcHoBHast oOpa3oBaTellbHas MporpaMmMa OCHOBHOTO OOIIETro
obpazoBanust MbOY «Jlumeii Ne 13» na 2025 — 2026 yuyeOHbIi ro]
(mpuka3 ot 29.08.2025 Ne 302).

YueOHsIii IUIaH MYHULUIATBHOTO OO UKETHOTO
o0mieo0pa3oBaTenbHOr0  yupexacHus ropoaa PocroBa-Ha-/lony
«JTumeit Ne 13» ma 2025-2026 yuebOnblii Ton (nmpuka3z mo MbBOY
«JIumeit Ne 13» ot 29.08.2025 Ne 300);

Kanennapusiii yueOusiii rpapuxk MbOY «Jluneir No 13» na 2025-
2026 yueOnbi ronm (mpukaz nmo MDBOVY «Jlumeit Ne 13» ot
22.08.2025 Ne 295);

Pa6ouas nporpamma Bocriutanusgt MBOYVY «JIuneit Ne 13»;
[Tporpamma yuebHoro kypca «l'eomerpus» it oOydaroumxcst 7-9
KJIACCOB.

OO011ee KoIM4ecTBO 4acoB B rox, | B coorBerctBrn ¢ YueOHbIM mnanoM MBOY «JIumeir Ne 13»
KOJIMUYECTBO YacOB B HEJIEIIO, (ITpukasz ot 29.08.2025 Ne 300) na 2025-2026 yuyeOHBbIN rox Ha
IJIAHUPYEMBIX HA U3YyUYECHUE H3ydeHue JaHHoro Kypca B 2025-2026 yyeOHOM romy oTBOAUTCS 68
JAHHOT'O Kypca B COOTBETCTBMM | 4aca (2 yaca B HeZENI0), Ha ocHoBaHMM KaneHnaapHoro y4deGHOro
C y4eOHBIM IIJIAHOM JIULIEs] rpapuka MBOY «JIuneii Ne 13» (ITpukas ot 22.08.2025 Ne 295) Ha
2025-2026 yueOHBIH TOA npexycMorpeHo 69 wacos, 1 wac




OTBEJICH Ha TIOBTOPEHHE MPOIIEHHOIO MaTepuayia I0 TeMe:
«[loBTOpeHue, o0o0IIeHNEe cCUCTeMaTH3alMs 3HAHWA. Brraucinenue
VIJIOB: MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXIY NPSIMOA U

IJIOCKOCTBIO, ABYT'PAHHEBIX YIJIOB, YIJTIOB MCKAY ITIIIOCKOCTAMM).

2. COAEPKAHHUE YYEBHOI'O KYPCA
10 KITIACC

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATUS CTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00
AKCHOMAaTUY€CKOM IMOCTPOCHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajulelIbHble U
cKpeluBawouecs npsmsele. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: MapajuielibHbIE
MPsIMBbIE B POCTPAHCTBE; NAPAIIEIBHOCTD TPEX MPSIMBIX; MAPATUIEIbHOCTD MPSMOM U MIIOCKOCTH. YTJIbI €
COHANPABJICHHBIMU CTOPOHAMH; YTOJ MEXAY MPSAMBIMUA B TIpocTpaHcTBe. [lapamienbHOCTh IITOCKOCTEH:
MapajyieabHbIE IUIOCKOCTH; CBOMCTBA MapalyIeNbHBIX IIOCKOCTe. IlpocTeiinne mpocTpaHCTBEHHBIE
(burypsl Ha MIIOCKOCTU: TETPadp, KyO, mapajuieNenumne1; MoCTPOCHUE CEUCHU.

[lepnieHAUKYASIPHOCTh MPSMONW W IUIOCKOCTU: TEPIEHIUKYJSPHBIE MpsSIMbIE B MPOCTPAHCTBE,
MpsIMBbIE TTapajlIeNbHbIE U MEePIECHIUKYJISPHBIE K TUIOCKOCTH, MPU3HAK MEPICHAUKYJISIPHOCTH MPSMON U
IJIOCKOCTH, TEOpEeMa O MPSIMOW TMEPHEHANKYJSIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJI MEKIY
NpsIMOM M TJIOCKOCTBIO; JBYTPaHHBIM YTroJ, JJUHEHHBIM yrosn aByrpaHHoro yria. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUJIOCKOCTH, PACCTOSHHME OT MPSIMOM 10 IJIOCKOCTH, MPOEKLHUS
Gurypsl Ha TUIOCKOCTh. llepreHANKYISIPHOCTh IUIOCKOCTEH: TPU3HAK TEPIECHIUKYISIPHOCTH JIBYX
mrockocteil. Teopema o TpEX NMeprneHANKYIsIpax.

MHororpaHHMKH

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBINYKJIbIE U HEBBIMYKIIbIE
MHOTOTPaHHUKHU; pa3BEPTKAa MHOrOrpaHHuKa. [Ipusma: n-yroibpHas mpu3Ma; rpaHd U OCHOBAHUS MPU3MBI;
mpsiMasi W HAKJIOHHAs TPHU3MbI; OOKOBass W TIOJNHAs TIOBEPXHOCTh TMpu3Mbl. [lapamnenenunes,
NpsIMOYTOJIbHBIA MapajuleNienunel U ero cBoicTBa. [lupammpa: n-yronpHas mnupamMuia, T'paHU H
OCHOBaHHUE MUPaMUIbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCeUEHHAS MHUpaMUa.
DNeMEeHThI TPU3MbI U TupamMubl. [IpaBubHbIe MHOTOTPAHHUKU: TTOHSATHE MTPABUILHOTO MHOTOTPAHHUKA;
MpaBUjibHAs TpU3Ma W TPaBUIbHAS MHPAMHJIA; MPABWIbHAS TPEYroJibHAs MUPAMHUAA W TPABUIHHBINA
TeTpasap; kyO. IlperncraBienne o MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’p, AOACKAdIp M HKOCAdIP.
CeueHust IpU3MBbI U TUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NTUpaMUaX, MapauieJenuneax, MpaBUuibHbBIX MHOTOTPaHHUKAX.

Borunicnienue 5JeMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriael. [lnomane 6GokoBoit
MOBEPXHOCTH U TOJHON MOBEPXHOCTH MPSIMOW MPU3MBI, IIIOIIAAh OCHOBaHUH, Teopema O OOKOBOIA
MOBEPXHOCTH TMpsiMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W MOBEPXHOCTU MPABUIBHOMN
MUpaMUJIBI, TEOpeMa O IUiomaau yceu€HHou nupamuibl. [lonarue o6 o0véMe. OOBEM MHUpaMuUBbI,
MIPU3MBL.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKAY IUIOMIAASMU MOBEPXHOCTEH, 00BEMaMu
MOAOOHBIX TEJ.



3. IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yNbTaThl OCBOEHHUS TMPOrpaMMbl  ydeOHoro mpenmera «MareMaTHKa
XapaKTEePU3YIOTCS:

I'pa:knanckoe BocnnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMH OOYyYaromerocsi Kak akKTHUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUUCKOTO OOINeCTBa, MPEACTAaBICHHEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUM, IPOLIETYP TPAXKIAHCKOTO OOIIECTBA (BBIOOPHI, OMPOCHI U TIp.), YMEHHEM
B3aUMOJICHICTBOBATH C COIMAIIBHBIMA UHCTUTYTAaMHU B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHUEM.

IIarproTHyeckoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON TpakJaHCKON HICHTUYHOCTH, YBaXKEHHUS K IMPOLUIOMY H
HACTOSIIIEMY POCCHUICKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSIM POCCUHUCKUX
MAaTEMAaTUKOB M POCCHUMCKOW MaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATHUX JOCTHKEHUH B JAPYTUX
HayKaX, TEXHOJIOTHIX, Chepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojaa; COPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHWEM JOCTH)KCHUN HAyKu U
JeSITeNIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOWYUBOTO Oy IyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKIIOYAs 3CTETUKY MAaTeMaTHYE€CKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, PEIICHUN, paCCYXIACHHM; BOCIMPUUMYHBOCTBI0O K MATEMAaTHUYECKUM acCIeKTaM
Pa3JINYHBIX BUJIOB HCKYCCTBA.

Du3uyecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYEeCKHE 3HAHHS B HHTEpPEcaxX 30POBOTO H
Oe3omacHOTO oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (3A0pPOBOE TMHUTAHHE,
cOQTaHCHPOBAHHBIA PEXKUM 3aHATHNA W OTIbIXa, peryisapHas ¢u3nueckas aKTUBHOCTB); (PU3NUECKOTO
COBEPILEHCTBOBAHUS, IPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN AESITEIBHOCTHIO.

TpynoBoe Bocnutanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0MS; MHTEPECOM K paziu4yHBIM cdepam
npoeccuoHaNbHOM JEeATENIbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW M €€ NPUIOKEHUSIMH, YMEHHEM
coBeplIaTh OCO3HAHHBIA BHIOOp Oynymiel mpodeccuu M peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC
IUTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMAaTHYECKOMY OOpa3OBaHUIO U CaMOOOpPa30BaHHMIO Ha
MPOTSDKCHUM BCEH JKM3HU;, TOTOBHOCTHIO K AKTMBHOMY YYAaCTHIO B PEIICHHHM MPAKTHYECKUX 3aad
MaTeMaTHUYECKOW HAIPABIEHHOCTH.

JK0JI0rHYeCKOe BOCIIUTAHME:

C()OPMUPOBAHHOCTHIO ~ DKOJOTHYECKOW  KYJNbTYpbl, TOHUMAHHEM  BIUSHUS  COIUAIBHO-
SKOHOMHUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON M COLUATBLHOM CPElbl, OCOZHAHUEM TJI00ATIbLHOTO
XapakTepa HKOJIOTMYECKUX NpoOJieM; OpHEeHTaluueld Ha NPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUM Ui
pelieHus 3a7ad B 00JaCTH OKPYXKAlolle Cpebl, MIAHUPOBAHUS MOCTYNKOB U OIEHKH MX BO3MOMXHBIX
MOCJIEACTBUM ISl OKPY>KAIOILLEH CpeIbl.

[leHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW MPAKTHUKH, MOHMMaHHEM MaTeMaTHYeCKOM HAyKu KakK cQepbl 4YelIoBeYeCKOM
NEesATEIbHOCTH, 3TANoOB €€ Pa3BUTHS U 3HAYMMOCTH Uil Pa3BUTHUS LMUBWIM3ALUU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKd M MaTEMaTU4YeCKOW KyJbTYpOM KaK CpEJACTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIIBHOCTh HHINBHIYATBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI



MeTanpeMeTHBIE pe3yJIbTaThl OCBOCHHUS TIPOTPaMMBI  y4eOHOTO mpeaMmera «MareMaTHKay
XapaKTePU3YIOTCS OBIIAJICHUEM YHHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU Pe2YIMUSHbIMU OeUCEUIMU.

1) Vuueepcanvuvie no3nasamenvhvle Oelicmsus, obecneyugarom Gopmuposanue 6a308bixX
KOCHUMUBHBIX ~Npoyeccog obyuarwuxca (oceoenue Memooo8 MNOZHAHUAL OKPYIHCAowe20 Mupa,
npuMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuii pabomams ¢ uHgopmayueti).

basoBble Jlornyeckue 1efcTBUA:

® BBHIIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUW MEXIy TOHATUAMHU; (OPMYJIMPOBATH ONPEICIICHUS TOHITHIA, YCTaHABIUBATH
CYIICCTBEHHBIN MPHU3HAK KIacCU(UKAIIUN, OCHOBAHUS Il OOOOUICHHS ¥ CPABHEHHS, KPUTEPUHU
MPOBOJAMMOTrO aHAIIN3a;

® BOCHpUHUMATh, (OPMYIHpPOBATH U MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAHUTCIbHBIC H
OTpUIaTeIIbHbIC, SAMHHUYHBIC, YACTHBIC W OOIIUE; YCIOBHEIC,

® BBIIBIATH MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TpPOTHBOpeuHs B (akrax,
JMaHHBIX, HAONIONEHUSX U YTBEPXKACHUAX; TpeuiaraTh KPUTEPUH JUIS  BBISIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JenaTh BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX H WHIYKTHBHBIX
YMO3aKIIOUeHUH, YMO3aKIIOUCHHI TI0 aHAJIOTHH;

® [POBOAWTH CAMOCTOSITENILHO JOKA3aTelIbCTBA MATEMAaTHUECKUX YTBEPKICHHUH (IpsMble W OT
MPOTUBHOTO), BBICTPAUBATH APTYMEHTAIMIO, MPHUBOJUTH MPHUMEPHI H KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY>KJICHHS M BBIBOJIBI;

® BBIOMpaATh CHOCOO perieHus yuyeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB pEIICHUS,
BbIOHpaTh HanOoJee MOAXOASIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

basoBble ucciieoBare/ibCKie AeHCTBUSA:

®  UCIOJB30BaTh BOIPOCHI KaK HCCIIENOBATEIILCKH WHCTPYMEHT TIO3HAHUS, (OPMYJIUPOBATH
BOIIPOCHI, (PUKCHPYIOIIHE MPOTHBOpEYHE, IMPOOJIEMy, YCTaHABIMBATH HCKOMOE W JIAHHOE,
(hopMHPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOO IMO3UITHI0, MHCHHE;

® IPOBOAWTH CAMOCTOSITEIFHO CIUIAHUPOBAHHBIN SKCTIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBICHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHHUS, IMPOIECCA, BBIIBICHUIO 3aBHCHUMOCTEH
MEXTy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

®  CaMOCTOSTENBHO (hopMynupoBaTh OOOOIIEHHUS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS1, UCCIICIOBAHMSI, OIIECHUBAThH JOCTOBEPHOCTh MOTYUYCHHBIX PE3yIbTaTOB, BEIBOJIOB U
00001EHN;

® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCA, a TAKKE BBIIBHTATh MPEAINIOIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

¢ BEUBIATH JAeunuThl WHPOpPMAIMH, TaHHBIX, HEOOXOIMMBIX IS OTBETa HA BOIPOC U JUIA
peIIeHMs 3a/1a4H;

e BpIOMpaTh  HWHQOpPMAIMIO W3  UCTOYHMKOB  Pa3JIMYHBIX  THUIOB,  aHAJIU3UPOBATh,
CUCTEeMATH3UPOBATh M HMHTEPHPETUPOBATH WHPOPMAIMIO PA3IMYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

® CTPYKTypHpOBaTh WH(MOPMAIHIO, MPEICTABIATh €€ B pPa3IMIHBIX (opMax, HILTFOCTPUPOBATH
rpaduvecKu;

®  OIICHMBATh HAJEKHOCTH HHPOPMAIIHH 10 CAMOCTOSTEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHnusepcanvHble KOMMYHUKAmMuU@Hble Oelicméus, 00ecneuyusarm  Ccopmupo8aHHOCHb
COYUATILHBIX HABLIKOB 00YYAIOUUXCAL.

Oo0menne:



BOCIPUHUMATh U (OPMYJIUPOBATH CY>KICHHS B COOTBETCTBHHU C YCIOBUSIMH U LIETSIMU OOIICHHUS;
SCHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOK TOYKY 3pPEHHS B YCTHBIX M NHUCBMEHHBIX TEKCTax,
JlaBaTh MOSCHEHUS 10 X0y PEIICHUs 3aJa4l, KOMMEHTHUPOBATh OJIY4YEHHBIN pe3yibTar;

B XO0Je OOCYXIECHHs 3a/JaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl, NpoOIEeMBI,
pemaeMoit 3aa4yM, BbICKa3bIBaTh MAEH, HAllEJICHHbIE HAa MOUCK PELICHUS; COMOCTaBISATh CBOU
CYXJIEHUS C CY)KICHHMSAMHU APYTUX YYaCTHHUKOB AMANOra, oOHapy>KMBaTh pa3iMyue U CXOACTBO
HO3ULIMH; B KOPPEKTHOU (hopme PopMyIMpOBaTh pa3HOIIIACHUS, CBOM BO3PAKEHMUS,;
IPEJICTaBISATh PE3yJbTaThl PpELICHUS 3aJadd, OHKCIEPUMEHTA, MWCCIEN0BaHUs, IIPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh QopMmaT BBICTYIUIEHMSI ¢ Y4YE€TOM 3aJad MpPEe3eHTAluu U
0COOEHHOCTEH ay TUTOPHH.

CoTpyannuecTBo:

NOHUMATh M HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJbHOH pPabOTHI TpHU
pemeHNH y4eOHBIX 3a/a4; NPUHUMATH LEJIb COBMECTHOW JIEATEIFHOCTH, IUIAHUPOBATH
OpraHM3alUI0 COBMECTHOW pabOThI, pacmpenesiTh BUABI padoOT, JOrOBapHBATHCS, 00CYXIATh
npolece U pe3yIbTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYypPMBD» W HMHBIC); BBIOJIHATH CBOIO YacTh pabOTHl M KOOPIWHHPOBATH CBOW JIEHCTBHS C
JIPYTUMH WICHaMH KOMaH/BI, OICHHWBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CPOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOACHCTBUS.

3) Yuueepcanvuvie pezynamuenwvie Oeticmeus, obecneyusaiom Gopmuposanue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszaums:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 3aJjauu, BIOUPATh CIIOCO0 peIIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpPMALIUK.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMM IO3HABATENbHOM peduieKcMM Kak OCO3HaHUS COBEPIIAEMbIX JEUCTBUN U
MBICIIUTENIBHBIX ~ IPOLECCOB, MX Pe3yJbTAaTOB; BIAAETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTeEMaTHUECKOH 3ajauu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIpM PpELIEHUM 3aJayd, BHOCHUTH
KOPPEKTUBHI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX, HAHJACHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LU U YCIOBUAM, OOBSICHATH MPUUUHBI JOCTHXKEHUS WU
HEIOCTHKEHUSI ~ Pe3yJbTaTOB  JEATEIbHOCTH, HAXOIUTh  OMMOKY, JaBaTh  OLEHKY
IpUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI
10 KUIIACC
OnepupoBarh NOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTb.
[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS M3 HUX MPH PEIICHUH T€OMETPHUYECKUX 3a71ad.
OnepupoBath MOHATHAME: MAPATIETBHOCTh U MEPIEHAUKYISIPHOCTH MPSMBIX U TIOCKOCTEH.
KrnaccuduiupoBaTs B3aMMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMU: IBYTPAHHBIN YToJI, TPaHU JIBYTPAHHOTO YIJa, peOpo JIBYIpPaHHOTrO YIIa;
JMHEHHBIN YTOJ JBYTPaHHOTO yIJIa; TpaJyCHas Mepa JIBYTPAHHOTO yTJia.
OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BBITYKJIBIA U HEBBIMYKJIBI MHOTOTPAHHHK, AJIEMEHTHI
MHOTr'OrpaHHHKa, HpaBPIJIBHBIﬁ MHOT'OI'paHHUK.
PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IMUpaMMIa; TMpPU3MaA, HPSIMOYTOJIbHBII
napajuiesenumnes, Kyo).



KnaccupunupoBate MHOTOIpaHHUKH, BbIOMpasi OCHOBAaHMS MJsl KiacCU(UKALWU (BBIIYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; TpaBHJIbHbIE MHOTOIPAaHHMKH; NpsAMble M HAKJIOHHBIE IPHU3MBI,
napasJiesIeune /Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH IPUHITUIIBI TIOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ] CJICIOB.

CTpouth ce4eHuss MHOIOIPaHHUKOB METOJIOM CIIEIOB, BBIIOJHATH (BBIHOCHBIE) IIIOCKUE YEPTEKH
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (UTYp: BH CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaxOXJEHHE TEOMETPUYECKHX BEJIWYMH IO O0paslaM WM aIrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METO/bI MPU PEIIEHUU CTaHIAPTHBIX MAaTeMaTHYeCKUX 3ajad Ha
BBIUUCIICHHE PACCTOSTHUM MEXAy ABYMsS TOUKAaMH, OT TOUKU 10 MPSAMOH, OT TOUKH JI0 TJIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS IIPSIMBIMHU.

Pemate 3amaum Ha HaxOXJEHHE TEOMETPUYECKHX BEJIWYMH IO 0O0paslaM WM aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METO/bI MPU PEIIEHUU CTaHIApTHBIX MAaTeMaTHYEeCKUX 3aad Ha
BBIUUCIICHUE YIJIOB MEXJYy CKPELIMBAIOIIUMUCS HPSAMBIMHU, MEXIYy HPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JIBYT'PAHHBIX YTJIOB.

Bbruncnate 00BEMBI M IUIOIIAJM IIOBEPXHOCTEH MHOIOIPAaHHUKOB (IpU3Ma, MUpamMuaa) C
MpUMEHEHUEM (OPMYJ; BBIUMCIATH COOTHOUIEHMSI MEXIYy IUIOMAsIMU IOBEpXHOCTEH, 00bEMaMu
M0JJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSMHM: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTb CHMMETpPHH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatrb, mpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKuX (PUrypax, MpeaCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

[IpumensaTh reoMeTpuyeckre (PakThl sl pEIIeHUs] CTEPEOMETPUUECKUX 3a/1ad, MMpenoararmnx
HECKOJIbKO LIIaroB peIeH s, €CJIM YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumensTh mpocTeiiine MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBbI
IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoaUTE HpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U JKU3HHU, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHsTH MOJyYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHBIE CUTYAallUU U MPUMEHSTh
U3y4YEHHBbIE TOHATHS B IPOLECCE MOMCKA PELICHHs MaTeMAaTH4eCKH C(HOPMYIMPOBAHHOM MPOOJIEMBI,
MOJICIUPOBaTh peajibHble CUTYallud Ha S3bIKE T€OMETPHUM, MCCIIEOBATh IOCTPOEHHBIE MOJAEIH C
UCTOJIb30BAHUEM TE€OMETPUYECKHX MOHATHM M TeopeM, ammapaTa aiareOphl; pemaTh MpaKTHUYeCKue
3aJ1a4M, CBA3aHHbIE C HAXOKJCHUEM F€OMETPUUECKHUX BEIUYHUH.

IPOBEPSIEMBIE TPEBOBAHMSI K PE3YJBTATAM OCBOEHHS OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIe pe3yJabTaThl OCBOCHMA OCHOBHOI1
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS M3 HHUX MPH pEIIeHUH
' reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTh NOHATUSAMM: NapaUIENIbHOCTh U MEPHEHAUKYJSIPHOCTh MNPSAMBIX U
' IUIOCKOCTEH
7.4 KnaccupunupoBaTe B3aMMHOE pacloiOXEHHE MPsAMBIX M IUIOCKOCTEH B




IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMHU: JIBYTPAHHBIA YroJ, IpaHU IBYIPAaHHOIO yria, pedpo
IBYTPAaHHOTO yIVIa, JIMHEWHBIM yroa JBYTPaHHOIO YIVIa, TpajycHas Mepa
JBYTPaHHOI'O yria

7.6

OHepI/IpOBaTB INOHATUAMU: MHOI'OI'paHHUK, BBIHYKHBIﬁ n HCBLIHYKJIHﬁ
MHOT'OIpaHHUK, 3JICMCHTBI MHOTOT'paHHUKA, HpaBI/IJIbHHﬁ MHOT'OrpaHHUK

7.7

Pacno3HaBaTh  OCHOBHBIE  BHJbl ~ MHOTOIpDAaHHMKOB  (NUpaMuia, IMpuU3Ma,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)

7.8

KJ'IaCCI/I(bI/II_[I/IpOBaTL MHOTI'OI'PaHHHUKH, BBI6I/Ipa${ OCHOBAHHA [OJIAd KJ'IaCCI/I(bI/IKaI_II/II/I
(BBIHyKJ'ILIC N HCBBIITYKJIBIC MHOT'OI'PAHHUKH, ITPABUJIBHBIC MHOT'OI'PAHHUKU, IMMPAMBIC
1 HAKJIOHHBIC IPU3MBI, Hapannenennneam)

7.9

OHepI/IpOBaTB MOHATHUAMU: CCKYIIAA IMIIOCKOCTh, CCUCHUC MHOI'OI'PAHHUKOB

7.10

OOBACHATD MPUHIMIBI MOCTPOCHUS CEYEHH MHOTOIPAaHHUKOB, HCIOIB3YS METO]
CIIEeNIOB

7.11

Crtpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM CJIEAOB, BBINOJHATH (BBIHOCHBIEC)
IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpXY, COOKY,
CHU3Y

7.12

Pemarsn 3a/ladi Ha HaXOXICHUC TI'COMCTPHUUYCCKUX BCIHUYHH II0 o6p33uaM nin
aJroputMamM, HOpUMCHAA HN3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPpU PCHICHUU
CTAaHAAPTHBIX MAaTEMAaTUYCCKUX 3aJlad Ha BBIYMCIICHUC paCCTOSIHI/Iﬁ MCXKIAY ABYMs
TOYKaMU, OT TOYKH O HpHMOﬁ, OT TOYKHM OO0 INIOCKOCTH, MCKIY
CKPCIIUMBAOIUMUCA ITPAMBIMHA

7.13

Pemarp 3aauM Ha HaxOoXJAEHHE TIE€OMETPUUECKHX BEIMYMH IO oOpa3uam WiH
aNropuTMaM, IPUMEHSAS U3BECTHBIE AHAIUTHUYECKHE METOABI IIPpU PpELICHUU
CTaHJAPTHBIX  MAaTeMaTHMYeCKUX 3aJad Ha  BBIYUCICHUE  YIVIOB  MEXIY
CKPELIMBAIOIIMMUCS  NPSAMBIMH, MEXKIYy HPSIMOM U IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYTPAHHBIX yTJIOB

7.14

Beruncnsate 00BEMBI M TUIOMIATU TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
MUpaMu/Ia) ¢ MPUMEHEHHEM (HOPMYJI, BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIIOMIA SIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHHUKOB

7.15

OnepupoBaTh MOHATHUSMU: CUMMETPHUsI B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekath, mpeoOpa3oBBIBaTH M HMHTEPIPETUPOBATH  HHPOpMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEACTABICHHYI0 HAa YepTekKax U
pUCYHKAX

7.17

[IpumensaTh reomeTpuyeckue (axkThl ISl PELICHUS CTEPEOMETPUUYECKUX 3aj]ad,
MIPE/IIOIATA0IINX HECKOJIBKO IIArOB PEUICHHUS, €CIIM yCIOBHS PUMEHECHHUS 3a/1aHbI
B IBHOU opme

7.18

[TpumensTH npocTeiime IpOorpaMMHbIe cpeactBa | ANEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4

7.19

[IpuBoauTh mpHUMEpPhl MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHATh NOJy4eHHBIEC 3HAHUS HA IPAKTUKE: aHATU3UPOBATh PEabHbIE CUTYallUH
U MPUMEHATh M3YYECHHBIC MOHATHUS B IMPOLIECCE MOUCKA PEIICHHS MaTEMaTUYECKU
cOpMyIMPOBaHHOW MPOOJIEMBI, MOJECIUPOBATh pEAbHBIE CUTYAllMHM Ha S3BIKE




FEOMETPUM,  HCCIENOBaTh  IOCTPOECHHBIE  MOJENIM  C  HCIOJIB30BAHHEM
TE€OMETPUYECKUX TOHATHI W TeopeM, ammapaTta anreOpbl, pemaTh MPaKTHYECKHe
3a/1a4M, CBSA3aHHbIE C HAXOKJICHUEM I€OMETPUUECKUX BEIUUNH

INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

7

I'eomeTpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTh, IpocTpaHcTBO. [lonaTue 06
AKCMOMAaTH4YECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX

7.2

B3anMHOe pacrnosioxeHue NpsAMBIX B IIPOCTPAHCTBE: IMEPECEKAOIINECs, IapauIeIbHbIE U
CKpeluBaromuecs mnpsMele. [lapamienbHOCTh NPSMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:
napajuleJIbHBIE NPsIMBIE B TPOCTPAHCTBE, MAPALIEIBHOCTh TPEX NPSIMBIX, MAPAJIICIBHOCTh
OpSIMOM M IIJIOCKOCTU. YTIBI C COHAIpPABIEHHBIMM CTOPOHAMH, Yrojl MEXAy HpsIMbIMU B
npocTpaHcTBe. [lapauienbHOCTh  IUIOCKOCTEM:  MapajuledbHbIE  IUIOCKOCTH, CBOWCTBA
napajuleNpHbeIX MIockocTed. Ilpocteiimne mnpocTpaHCTBeHHbIE (QUTYphl Ha IUIOCKOCTH:
TeTpa’ip, KyO, mapajienenumnes, HoCTpOeHUEe CeUeHH

7.3

[lepneHqUKyISPHOCTD NMPSMOM M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE NPsSMbIE B MPOCTPAHCTBE,
IpsIMblE MapajulebHbIe W NEPIECHIUKYIAPHBIE K IUNIOCKOCTH, IPU3HAK MEPIEHAUKYIIIPHOCTH
OpsIMOM M IUIOCKOCTH, TeOopeMa O IPsIMOM NEPHEHAUKYJISPHOM IUIOCKOCTU. YIUIBI B
IIPOCTPAHCTBE: YIOJ MEXIY IPSIMOM M IUIOCKOCTBIO, IABYTPAHHBIM YIOJ, JUHEHHBIM yroi
JBYI'paHHOro yria. llepneHauKyisp M HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTossHHE  OT  HpPAMOM 10  IJIOCKOCTH, HPOEKIMs  (GUIypsl Ha  IUIOCKOCTb.
[lepnieHAUKYIAPHOCT IIJIOCKOCTEM: MPU3HAK NEPHCHAMKYJISAPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX NEepHEHAUKYIISIPAX

7.4

[TonsiTie MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMYKJIbIE M HEBBIMYKIIbIE
MHOTOI'PDAHHMKH, pa3BEpTKa MHOrorpaHHuka. lIIpusma: n-yronmpHas mnpusma, IpaHu U
OCHOBAHMA NPU3MBI, ITIpsAMasi U HAKJIIOHHAA MMPU3MBI, OOKOBas U MOJIHAA IMMOBEPXHOCTH ITIPHU3MBI.
[Tapannenenumnen, TpsAMOYTOJbHBIM MapajijIeienuUIea U ero ceoicTra. [lupamuaa: n-yroibpHas
nUpaMua, TPAaHU W OCHOBAaHHME MHPAMUABI, OOKOBas M TOJHAs IMOBEPXHOCTb MHPAMUJBI,
IOpaBWIbHAs M YyCEU€HHas MNHUpaMUAA. OJIEMEHTbl Mpu3Mbl U nupamuabl. IIpaBuiibHblE
MHOTI'OIpaHHUKH: IMMOHATHUEC IMMPABUJIBHOI'O MHOI'OrpaHHUKA, IPaBHUJIbHAA IMPU3Ma U IpaBUJIbHAA
nUpaMuja, TpaBUibHAs TpPEyrojibHas TNHpaMuia M TOpPaBUIBHBIA  TeTpa’ap, Kyo.
[IpencraBiaeHre O MPAaBHIBHBIX MHOTOTPAHHUKAX: OKTadIp, AOACKAdAP MU HUKOCAdIPYTrHe
Ceuenus npu3Mbl U IUPaMUAbI

7.5

CI/IMMCTpHH B TIMPOCTPAHCTBC: CHMMCTpUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OIEMEHTHI CUMMCTPUH B ITUpaMUiaX, MapaJlJICJICIUIICAaX, IIPABUIIbHBIX MHOT'OT'PAHHHUKAX

7.6

Brruncnenne 51eMEHTOB MHOTOTPAaHHHMKOB: pé&Opa, nuaroHanu, yribl. Ilnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAHWM, TeOpema O
OOKOBOH TMOBEPXHOCTH MPSMOUN Mpu3Mbl. Ilnomians OOKOBOW MOBEPXHOCTH U TIOBEPXHOCTH
NPAaBWIBHON MHUpaMubl, TEOPEMa O IUIOMAAu yced€HHOM nupamuibl. [lonstue o6 oObéme.
O0BbEM UpaMuIbl, IPU3MBI

7.7

[Tonobubie Tena B mnpocTpaHcTBE. COOTHOUIEHMS] MEXAy IUIOMAASIMH IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TET




MNPOBEPSIEMBIE HA EI' IO MATEMATHUKE TPEBOBAHUS K PE3VYJIbTATAM
OCBOEHUSA OCHOBHOM OBPA30OBATEJILHOM IMPOI'PAMMBI CPEJHETO OBIIEIO

OBPA3OBAHUA

Kon
NpPoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOI
00pa30BaTeJILHON NPOrPaMMBbI CpelHero o01ero odpa3oBanus

Brnagenne meromamMu 0Ka3aTENbCTB, alrOPUTMaMU pEIIEHUs 3a]ad; YMEHHUe
(GbopMyIHUpOBaTh M ONEPUPOBATH IMOHSATUSMU: OINpPEACICHUE, aKCHOMa, Teopema,
CJICJICTBUE, CBOMCTBO, MPHU3HAK, JTI0KA3aTEIhCTBO, PABHOCWIBHBIE (POPMYIUPOBKH;
NPUMEHATh HX; YMeHHe (opMymupoBaTh OOpaTHOE H IMPOTHBOIIOJIOKHOE
YTBEpP)KICHHE, TPUBOJIUTH MPUMEPHl W KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MAaTEMaTUYECKON MHAYKUWH; MPOBOAUTH JOKA3aTEIbHBIE pACCYXKICHHS IpU
peuieHuy 3ajay, OLCHMBATh JIOTHYECKYIO IMPABUIBHOCTb PACCYKICHUMN; yMEHUE
ONEpPUPOBATh  TMOHATHUSMHU: MHOXECTBO, TIOAMHOXXECTBO, OIEpaIld  HaJ
MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar is
OIMMUCaHUsA PCAIbHBIX ITPOLCCCOB U SIBJICHUU U IIpu PCIICHUU 3a/ia4, B TOM YHUCJIC U3
IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHITUSIMM: Tpad, CBA3HBII
rpad, aepeBo, UK, rpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBATH Tpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIONIL30BaTh Ipadbl TP PEUICHUN 33134

YMeHue onepupoBaTh MOHATHUSMU: HATypallbHOE YHCIIO, I€JI0€ YHUCIIO, CTENEeHb C
LeJIBIM TI0Ka3aTeleM, KOpPEeHb HATypaJlbHOW CTENEeHH, CTENEHb C palOHAJIbHBIM
nokasarteseM, CTENeHb ¢ JIeHCTBUTENbHBIM MOKa3aTeseM, Jiorapudm 4ucia, CUHycC,
KOCHHYC M TaHI€HC IPOU3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJI0, palMOHAIbHOE
YHCII0, UPPALMOHAIIBHOE YHCII0, MHOYKECTBA HATYPaJIbHBIX, 1I€JIbIX, PAlMOHAJIbHBIX,
JNEUCTBUTENBHBIX  YHCEN; YMEHME MHCIOJb30BaTh MPHU3HAKU  JECITUMOCTH,
HaUMEHBIINHA 00N AeUTeNb U HaMMEeHbIee o0Iee KpaTHoe, anroputM EBkinuna
[P PEIIEHUU 3a7ay; 3HAKOMCTBO C PA3IMYHBIMU MO3UIMOHHBIMH CHCTEMaMH
CUMCIICHHS; yYMEHHE BBINOJHATh BBIYMCICHWE 3HAUY€HUH U mpeoOpa3zoBaHUs
BBIpQ)KEHUI CO CTemeHAMUW U Jorapupmamu, mnpeoOpa3oBaHus ApoOHO-
palOHaIbHBIX BBIPAKEHUN; yMEHHE OIIepUpOBaTh HOHSATHUAMMU:
MOCJIE0BATENbHOCTD, apu(hMeTHUIecKas MPOrpeccus, FreoMeTpuiecKas Iporpeccus,
OeckoHeuHO yObIBarolasi TEeOMETPUYECKass MPOrpeccHs; yMEHHEe 3a/aBaTh
[I0CJIEI0BATEIbHOCTH, B TOM YHUCIIE C MOMOILBIO PEKYPPEHTHBIX (OPMYII; yMEHHE
ONEpUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE
qHcaa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, (opMma 3amucu KOMIUIEKCHBIX
yycen (reomeTpuyeckas, TPUTOHOMETpUYEecKas U anreOpanueckas); yMeThb
IIPOU3BOIUTH apupMETUYECKHE NEHCTBUSA ¢ KOMIUIEKCHBIMU YMCIAMU; IIPUBOAUTH
IIPUMEPBl  UCIIOJIb30BAHUS KOMIUIEKCHBIX UHCEN; ONEPUpPOBATh IOHATHAMMU:
Matpuna 2x2 wu 3x3, omnpenenuTendb MaTpUlbl, I'€OMETPUYECKUH CMBICIT
OIpeIeJINTENIS

YMeHue  omepupoBaTb ~ IOHATHUSAMHU:  palMOHAJbHBIE,  HUpPPALUOHAIIBHBIC,
MOKa3aTebHbBIe, CTETIEHHBIE, JIOTapU(PMUUECKUE, TPUTOHOMETPUIECKHIE YPaBHEHUS
U HEPAaBEHCTBA, HMX CHCTEMBl, yMEHHME OIEPUPOBATH IOHATHUSAMHU: TOXKAECTBO,
TOKIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTb YPABHEHUI, HEPABEHCTB U CUCTEM; YMEHHE pellaTh
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX NMPUEMOB; pelIaTh
YPAaBHEHHsI, HEPAaBEHCTBA M CHUCTEMBI C IApPaMETPOM; INPUMEHATh YpPAaBHEHHS,
HEPABEHCTBA, UX CHUCTEMBl U1 PEIICHUS MaTEeMaTHMYECKHUX 3aJad M 3aJad U3




Pa3JIMIHBIX obOmacreit HAyKH U peaanoﬁ KHN3HHU

VYMeHue onepupoBaTh NOHATUAMU: (QyHKIMS, YETHOCTh (PYHKIUH, IEPUOIUIHOCTD
(GYyHKIMH, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH (DYHKIUHM, 3KCTPEMyM
¢byHkuuu, HauOosplllee M HaWMEHbIEE 3HAYCHUS (DYHKIUMH Ha TPOMEKYTKE,
HenpepblBHasE (YHKIUS, acUMOTOTHI Tpaduka (QYHKIMM, TepBas U BToOpas
npou3BoAHAs (PYHKIIMH, TEOMETPUUYECKHH W (PU3NYECKH CMBICI TPOU3BOIHOM,
nepBooOpasHasi, onpeAeaEHHbI HHTErpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka
(GYyHKIMU; YMEHHE BBIYHCIATH MPOM3BOJIHBIE CYMMBI, IPOU3BEIACHUS, YACTHOTO U
KOMIO3UIIMN (DYHKIHMA, HAXOAUTh YpaBHEHHE KacaTeNbHOW K rpaduKy (yHKIIHH;
YMEHHE HaXOJUTh MPOU3BOIHBIE JIEMEHTApHBIX (YHKLUIH; YMEHHE HCIOIb30BaTh
NPOM3BOJHYIO Ui HccieloBaHMs (GYHKUMH, HaXOAWTh HauOOJdbIIME U
HaMEHBIIME 3HA4YeHUS  (QYHKUUH; CTPOUTh TrpaduKu  MHOTOUWIEHOB C
HCIIOJIb30BaHUEM armapara MaTeMaTHYeCKOro aHaliKu3a; NPUMEHATh NPOU3BOIHYIO
JUI HAXOXKAECHUS HaWIy4IlIero pelieHusl B IPUKIIaJHbIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHMUYECKUX W (U3UYECKUX 3a/lauyax; HaXOJUTh IUIOIIAAN U O0BEMBI QUry C
IIOMOUIbI0 MHTErpaja; NPUBOJUTH NPUMEPHI MaTEMATUUYECKOIO MOJEIUPOBAHMS C
noMoIbio auddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMHU: Trpaduk (yHKIMH, oOpaTHas (QYHKIUA,
KOMMO3UIUs  (YHKUMH, JMHeWHas  (yHKOMS, KBagpaTU4Has  (YHKIHA,
panmoHanbHast (QYHKIUS, CTEeNeHHas (DYHKIHS, TPUTOHOMETpPHYECKHE (QYHKITUH,
oOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MOKazaTelbHAs M JorapudmMuyueckas
(GyHKUMH; YMEHHE CTPOMTh TpapUKH H3YYEHHBIX (DYHKIUI, BBINOJHATH
npeoOpa3oBanus TpadukoB (QYHKIMIA, UCTOIB30BaTh TpadUKH ISl H3YYCHUS
MPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH 3a]a4 U3 JAPYTHX YYEOHBIX MPEIMETOB
M 3a1a4 W3 pEaJbHOM JKU3HH; BBIpaXaTh (HOPMyJIaMH 3aBHCUMOCTH MEXITy
BEJIMYMHAMHU; HCIOJb30BAaTh CBOWCTBA W TpapuKH (QYHKUMH A8 peLIeHus
ypaBHEHH, HEPABEHCTB U 3a/1a4 C MapamMeTpamu; U300pakaTb Ha KOOPIUHATHOM
TUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHH, HEPAaBEHCTB U X CHCTEM

YMeHue peuiatb TEKCTOBBIE 33Jaud Pa3HbIX THUIOB (B TOM YMCIIE HA IPOLEHTHI,
JIOJIU ¥ 4acTH, Ha JABM)KEHUE, paboTy, CTOUMOCTh TOBAPOB U yCIIyT, HAJIOTH, 3a/1a4i
3 obsacTu ympaBieHUS JUYHBIMH M CEMEHHbIMU (PUHAHCAMU); COCTaBISTh
BBIDQKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMbl IO YCJIOBMIO 3aJayH,
HCCIIEIOBATh MOIYYEHHOE PELICHHE U OLIEHWBATh MPaBAONOJ00OHOCTh Pe3yJIbTaTOB;
yYMEHHE MOJIEINPOBaTh PEabHbIE CUTYyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATh
BBIDQ)XCHUS, YpaBHEHUS, HEPABEHCTBA W HX CHUCTEMBbl [0 YCIOBHIO 3a/1ayH,
UCCIIeIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAaHUEM afllapara anreopsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh IMOHATUSIMU: CcpeqHee apudMeTH4ecKoe, MeauaHa,
HaI/I6OHLH_Ie€ U HaAWMCHBIICC 3HAYCHHA, pa3Max, JUCIICPCUA, CTAHAAPTHOC
OTKJIOHCHWEC YHCJIOBOTO Ha0bopa; yMEHHE W3BIEKaTh, WHTEPIPETHPOBATH
nHpopMaIroo, TPEACTaBICHHYIO B TaOiuIlax, Ha JMarpammax, Trpadukax,
OTPaXKAIOIIYI0 CBOMCTBa pEAJbHBIX IMPOLECCOB M SBJICHUHN; MPEICTABIAThH
I/IH(I)OpMaI_II/IIO C IIOMOLIBKO Ta6J'II/IL[ U JuarpaMM; HCCJICHOBATb CTATUCTHYCCKUC
AAaHHBIC, B TOM 4YHUCJIC C IMPUMCHCHUCM Fpa(bI/ILIeCKI/IX MCTOOOB M DJJICKTPOHHBIX
CpeACTB; TpaHUECKH HCCIECAOBAaTh COBMECTHBIC HAOIIOJACHUS C TIOMOIIBIO
JMarpaMM pacCeHBaHUs M JIMHEHHOU perpeccuu

YMeHue onepupoBaTh TMOHSATHUSMHU: CIy4yallHBIH ONBIT M CllydallHOE COOBITHE,




BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCTOJB30BAaHUEM TpaUUECKUX METOAOB; MPUMEHATh (DOPMYJIBI CIOKEHHS U
YMHOKEHUSI BEpOSITHOCTEH, (OopMyIly MOJIHOM BepoATHOCTH, Gopmyny bepHysiu,
KOMOMHATOPHbIE (PAKTHI U POPMYJIbI; OLICHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHIA;
YMEHHME OIEpUpOBaTh IOHATHUSAMHU: CIydaliHas BEIWYMHA, paclpeaciieHUue
BEpPOSTHOCTEM, MaTeMaTHYEeCKOe OXKUJAHHWE, JUCIEpCUs U  CTaHJApTHOE
OTKJIOHEHHE CIy4YyallHOW BEJIWYMHBI, (PYHKUMHU pacrnpeiesieHuss U IUIOTHOCTH
PaBHOMEPHOI'O, IIOKA3aTEJIbBHOTO W HOPMAJbHOTO PpACHpPElIEICHUM; YMEHHE
UCIIOJIb30BaTh CBOMCTBA HW3YYEHHBIX pAaCHpeleieHUM N pelleHus 3azad;
3HaKOMCTBO C TIOHSATHSMM: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOUHBIX
HCCIIEI0OBaHMM; yMEHHE IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCET
B TNPUPOJIHBIX U OOILIECTBEHHBIX SIBJICHUSAX; YMEHHE ONEPHPOBATH MOHATHAMU:
cOoYeTaHUe, MEepecTaHOBKA, YWCIO COYETaHWH, YHUCIO TNEepPEeCTaHOBOK; OMHOM
HpioToHa; yMeHHe MNpUMEHSATh KOMOHMHATOpHBIE (aKTBl M pacCyXKICHHUS s
pelleHns 3a1ay; OLIEHMBAThb BEPOSITHOCTH pEAIbHBIX COOBITHH; COCTaBIAThH
BEPOATHOCTHYIO MOJIEIIb M1 HHTEPIPETUPOBATH NIOJYyUYEHHBIA PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSIMHU: TOYKa, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JyY, BEJIMYMHA YIJa, IUIOCKUHM YTroJl, ABYTPaHHBIA YTOJ, TPEXTPaHHBIN
yroJl, CKPEIIMBAIOIIMECS NpsIMble, MapaIeIbHOCTh M MEPHEHAUKYIIPHOCTH
IPSIMBIX M IUIOCKOCTEH, Yroid MeEXAy MpsSMbIMU, Yroll MEXAy MpsAMOMl u
IUIOCKOCTBIO, YIOJl MEXJY IJIOCKOCTSMHU, PAacCTOSIHME OT TOYKHU JI0 IUIOCKOCTH,
paccTosiHue MEeXAY TMPSMBIMHM, PpACCTOSHHUE MEXKIY IUIOCKOCTSAMU; YMEHHUE
WCIOJIb30BaTh MPHU PELICHUU 3a]a4 HU3yuyeHHBbIC (PaKThl U TEOPEMbl IJIAHUMETPUH;
YMEHUE OLEHHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpA; CTPOUTH
MaTEeMaTUYECKUE MOJEIM C IOMOIIbI0 TI'€OMETPUYECKUX IOHATUNH W BEJIMYUH,
peliaTh CBA3aHHbIE C HUMHU IPAKTHUECKUE 3a/1a4uH
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YMeHue omnepupoBaTh MOHATHAMH: IUiomans (Gurypsl, o00BEM  QUTYpHI,
MHOTOTPaHHHK, TPaBWIGHBIH MHOTOTPAaHHHK, CEYCHHWE MHOTOTpaHHHKA, KYO,
napajulelienune]l, Mpu3Ma, Nupamuaa, Gurypa W IOBEPXHOCTh BpallCHUS,
WINHAP, KOHyC, Mmap, cdepa, IMIomags cdepbl, IOl MOBEPXHOCTU
NUPaMUIbl, TPU3MBL, KOHyCa, LWIMHApPA, O00BEM Kyba, MPsIMOYTOJIHHOTO
napajiesienuneia, MHPaMHIbL, MPHU3MBI, IHIMHIPA, KOHyca, Imapa, pa3BEpTKa
MOBEPXHOCTH, CEYECHUsI KOHyca M IMIMHJPA, MapajieIbHble OCH MM OCHOBAHUIO,
CeueHHe IIapa, IUIOCKOCTh, Kacaromascsi cgepbl, HUIMHIPA, KOHYCa; yMEHHUE
CTPOUTh CEYCHHE MHOTOTPAaHHMKA, H300pa)kaTb MHOTOTPaHHUKH, QUTYpBl U
MOBEPXHOCTH BpAIICHUS, X CEYCHHUS, B TOM YHUCIIE C MOMOIIBIO DJIECKTPOHHBIX
CPE/CTB; YMEHHE NPUMEHATh CBOHCTBA F€OMETPUYECKUX (PUTYDP, CAMOCTOSTEIBHO
(bopMyIHpOBaTh OIpENEIEHUs] M3y4aeMbIX (Uryp, BbBIIBUraTh THIIOTE3Bl O
CBOWCTBaX M MPU3HAKAX T€OMETPUYECKHX (PUryp, 0OOCHOBBIBATH MM ONPOBEPTaTh
UX; yYMEHHE TPOBOJAUTH KIACCUPHUKAIMIO (UTYp TO pPA3IUYHBIM MPHU3HAKAM,
BBITTOJTHATH HEOOXOIUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHS
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YMeHue omnepupoBaTh TOHATHUSMU: JIBIDKEHHE B MPOCTPAHCTBE, IMapaJUICIIBHBIN
MEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, MIOBOPOT, MPEOOpa3OBaHKE
nonoo6us, mogooHbIe GUTYPHI; YMEHHE PACTIO3HABATh PABHBIE U NMOJA00HbBIE QUTYPHI,
B TOM YHCJIE B MIPUPOJIC, HCKYCCTBE, APXUTEKTYPE; UCIOIB30BATh T€OMETPUICCKUE
OTHOINICHHUS TIPW PEIICHUU 33J]1a4;, HaXOJIUTh TC€OMETPUUYCCKUE BEIMYUHBI (JTMHA,
yroJl, II0IIaib, 00BEM) MPHU PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX MPEAMETOB U U3
peasbHON JKW3HU; YMEHHE BBIUYUCIISATH F€OMETPUYCCKHE BEIWYHMHBI (JJIUHA, YTOJ,




wiomaab, 00bEM, IUIOIIAAL MMOBEPXHOCTH), HMCIIONB3YS H3y4YeHHbIE (hOpMyIbl U
MCTOABI, B TOM 4YHUCIIC: IUIOIIaAb IMOBCPXHOCTU NHPaAMHIbI, IPHU3MbI, KOHYCA,
HUATUHApPA, TIomanb chepsl; 00bEM Kyba, MPSIMOYTOJIBLHOTO IapajuielenuIea,
MUPaMUJIbI, TPHU3MBI, IWIUHIPA, KOHyCa, IIapa; YMEHHE HAXOIUTh OTHOIUICHUE
00BbEMOB MOAOOHBIX GUTYP

12

YMeHue onepupoBaTh MOHATHAMH: NMPSMOYTOJbHAs cHUCTeMa KOOPAMHAT, BEKTOP,
KOOpJMHATHl TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, MpPOU3BEICHUE
BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0aszucy, CKaJspHOE MPOU3BEACHHUE,
BEKTOPHOE TMPOU3BEACHUE, YTrOJd MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIM METOJ Ul peUICHHUs] TeOMETPUUYECKUX 3a/1ad U 3a/1a4
JOPYTUX Y4EOHBIX MPEIMETOB

13

VYMmeHue BbIOMpaTh MNOAXOAALIMM METOA JJI pelIeHUs 3aJadyd; IOHUMAaHUe
3HaYMMOCTH MAaT€MaTHKU B M3YYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U
SIBJICHUM; YMEHHME PAacClIO3HABATh IIPOSBIICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE,
YMEHHE IPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUM POCCHUCKON U MUPOBOM
MaTeMaTHUYECKOW HayKH

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kox | IlpoBepsieMblii 3j1eMeHT COAEP:KAHUS

1 Yucna v BIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haku qeIMMOCTH HEIbIX YUCET

12 Panmonanbhbele uncna. OOBIKHOBEHHbIE M JECATHYHBIE JAPOOM, MPOLEHTHI, OECKOHEYHBIE

) NEPUOANYECKHE IPOOH
13 ApudmeTnuecknii KOpeHb HaTypallbHOU creneHu. JleicTBus ¢ apupMETHYECKUMH KOPHSIMU
' HATypaJbHOH CTENEeHN

1.4 Crenens ¢ 1ensiM nokasarenaem. CTeneHb ¢ pallMOHAIbHBIM MoKa3ateneM. CBOICTBa cTeneHu

15 CuHyC, KOCHUHYC M TaHI€HC YHCJIOBOrO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. Jlecatuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JeiicTBuTenpHble uYncia. ApupMeTHYECKHe Omepalud ¢ JACHCTBUTEIbHBIMH YHUCIIAMHU.

1.7 [IpuOnmxE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJEHUsS, NPUKHIKA M OLIEHKAa pe3yibTara
BBIYHCIICHUN

1.8 [IpeobpaszoBanue BeIpakeHUH

1.9 KommiekcHbie uncna

2 VYpaBHEHUs 1 HEPABEHCTBA

2.1 Lenble u 1poOHO-paliiOHaIbHBIE YPaBHEHUS

2.2 HppanuonaibHuble ypaBHEHUS

23 TpuronomeTpudyeckue ypaBHEHH

2.4 [TokazaTenbHbIC U JOorapuhMUUECKUE YPAaBHCHUS

2.5 enbie u 1poOHO-palIOHATIEHEIE HEPABEHCTBA

2.6 HppauroHnaibHbpie HEPaBEHCTBA

2.7 [TokazaTenbHbIC U TOrapuPMUIECKIE HEPABCHCTBA

2.8 TpuroHomeTpuuecKue HEPABEHCTBA

2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB




2.10

YPaBHeHI/Ifl, HCPaBCHCTBA U CUCTEMBI C IMapaMCTpaMu

2.11

Matpuia cucTeMsl JIMHEHHBIX ypaBHEHUH. OnpeaennTesb MaTPUILIbL

3 OyHKIMH U TpaduKu

31 OyHKUA, crmocoosl 3amanus (yHkuuu. ['paduk dyHkuun. BzammHO oOpatHbIe (DYyHKITHH.
’ Yérupie u HeuéTHbIe PyHkuuu. [lepuoanueckue GyHKIUU

O6nacte ompeneneHus W MHOXeCTBO 3HadeHuM QyHkiuu. Hymu ¢ysxnuun. IIpomexyTku
3.2 3HAKOMOCTOAHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (yHKIMU. MaKCUMyMbl M MHUHUMYMBI
¢ynkunu. Hanbonbiee 1 HauMeHblee 3HaueHNe QyHKIMHM Ha IIPOMEXKYTKE

313 CrenenHasi (QyHKIMS C HaTypaJbHBIM W LETbIM TNokazaTeneM. EE cBoiicTBa u rpaduk.
' CoiicTBa u rpauk KOpHS n-0if CTeTeHU

34 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu

3.5 [TokazarenbHas u norapudmuueckast pyHKINH, UX CBOMCTBA U rpadpuku

16 Touku paspsiBa. AcuMnTOTHl TpadukoB (GyHKuuil. CBoHcCTBa (QyHKIUMI, HENPEpHIBHBIX Ha
' OTpe3Ke

3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHUS IOCIEN0BATEILHOCTEH

3.8 ApudmeTrnueckasi 1 reoMeTpuueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB

4 Hauana maTtemaTndeckoro aHaiansa

4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIMNA

49 [IpumeHeHne MPOU3BOJHOW K MCCIENOBAaHUIO (DYHKIMH HAa MOHOTOHHOCTH U 3KCTPEMYMBI.
' Haxoxxaenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHUs (YHKIIMM Ha OTpE3Ke

4.3 [TepBooOpasnas. MaTerpan

5 MHokecTBa U TOTHKA

5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa — Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHUKA

6.2 BepositHOCT

6.3 KomMOunaropuka

7 I'eomerpus

7.1 Durypsl Ha INIOCKOCTU

7.2 [IpsiMbIe ¥ TIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuku

7.4 Tena u MOBEpXHOCTH BpalleHUSI

7.5 Koopaunatsl 1 BEKTOPEI




4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne HaumenoBanme pa3jiesioB u Kontpoasusie | TIpakTaeckue (undposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenune B ctepeomMeTpuio 10 bubmmorexa IOK
https://m.edsoo.ru/1¢209e37
[Tpsimble U MIIOCKOCTH B
) MPOCTPAHCTBE. 12 | bubnuoreka [{OK
[TapannenbHOCTb NPSAMBIX U https://m.edsoo.ru/1¢209¢37
IJIOCKOCTEMN
3 [TepnienAUKYIAPHOCTD 12 bubmuorexa [JOK
MPSMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 Vsl MeXay NpsSIMBIMU U 10 ) bubmuorexa [IOK
MJIOCKOCTSIMU https://m.edsoo.ru/1¢209¢37
bubnuoreka [{OK
> Muororparitiii 1 1 https://m.edsoo.ru/1¢209¢37
N bubnuotexa [JOK
6 OOBEMEI MHOTOTPAHHHKOB ? 1 https://m.edsoo.ru/1¢209e37
[ToBTOpEHME: ceueHus, bu6morexa [JOK
7 4 1
pPacCTOSTHUS U YTJIbI https://m.edsoo.ru/1¢209e37
OBILEE KOJIMYECTBO YACOB 68 5 0

[10 ITIPOT'PAMME



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

5. IMOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KoamnecTso 1acos Tara DJIeKTPOHHBIE HU(PPOBHIE
. Tema ypoka Kontpoabnsie | IlpakTnyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3y4YeHHus
padoThI padoThI pecypcesl
OCHOBHBIE TTOHATHSA CTEPCOMETPHUH: TOUKA,
I ;p?;;?:;::g O:};F(IC’HII;III:IOI:Z piicfséx- I 02.00.2025 | DrOmorexa LOK
p p . pHcy ' T https://m.edsoo.ru/aecc77cd
n300paKeHHsI TUIOCKOCTEH, MapasuieIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
) [TonsiTust: mepeceKarouecs MI0OCKOCTH, 1 04.09.2025 | bubnuoteka LIOK
MepeceKaroIIrecs npsiMasi ¥ TWIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsaTus: nepecexaroiyecs MmI0OCKOCTH, 1 09.09.2025 | Bbubauoreka [IOK
nepeceKarommecs npsimasi ¥ miocKocThb https://m.edsoo.ru/db685e73
3 11.09.2025
4| woSpukerne sororpanson 1 b morera LIOK
p p https://m.edsoo.ru/a63959ed
PUCYHKaAX, Ha TPOCKIHUOHHBIX YCPTCIKAX
H 0 16.09.2025
| e et bon o [
Passep ACH https://m.edsoo.ru/b30dff38
MHOTOI'PaHHHKOB
H 0 , 18.09.2025
e
passep A https://m.edsoo.ru/3d8ffd32
MHOTOT'PaHHHKOB
)| ot ]
P P pHH: https://m.edsoo.ru/OccSc4fe
CTEPEOMETPUH U CIIEICTBUS U3 HAX
, | et s |
P P pHH: https://m.eds00.ru/239¢8cb4
CTCPCOMETPHUU U CICACTBUA U3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

[MousgTre 00 aKCMOMATUYECKOM

Ha TIOCKOCTHU: TETPasdp, KyO,

bu6mmorekxa [{OK
9 MIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI 30.09.2025 https://m.edsoo r/65¢6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
o [TonsTue 06 aKCI/IOMaTI/I‘-IeCI.COM 02102005 BuGmorexa LIOK
MOCTPOCHHUU CTEPEOMETPUH: AaKCHOMBI .10. hitps:/m.edsoo rw/258fc245
CTEPEOMETPHUH H CIIEJCTBHS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B 07.10.2025
MIPOCTPAHCTBE: NEPECEKAIOIINECS, bubnmoreka [JOK
11
napaJieNibHble M CKPEIIUBaOLIHECs https://m.edsoo.ru/1a2520f6
psSIMbIE
[TapaienbHOCTB IPSMBIX U IUIOCKOCTEH B 09.10.2025
MIPOCTPAHCTBE: MapaUIeNbHBIC MIPSMbIC B bubmmnoreka [JOK
12 ,
IPOCTPAHCTBE; MapaIIeTbHOCTh TPEX https://m.edsoo0.ru/93ad36b3
TIPSIMBIX
. HapaJ'IJ'IeJ'ILHO(fT; MPSMBIX U HHOCKOCTeﬁV B 14.10.2025 BuGmorexa 1IOK
npoctpanctse: [lapaniensHocTh NpsMoit hitps://m_edsoo. ru/eeld19b9
U TUIOCKOCTH
14 v ¢ COHAMDABIC CTODOHA 16.10.2025 | bubmmoreka [IOK
HH HATIPABICHILIMY CTOPOHANMH https://m.eds00.ru/9f4071b9
15 Vror Me OCTPAHCTEE 21.10.2025 | bubnumoreka IIOK
TOJI MEXKIY MIPSIMBIMU B TIPOCTPAHCTB
" Ay TP poctp https://m.edsoo.ru/fe733862
bubmuoreka [JOK
16 23.10.2025
/T MELy MPAMBIMH B MPOCTPAHCTEE https://m.edsoo0.ru/2935a9a0
17 [TapannenbHOCTh IITOCKOCTEM: 06.11.2025 bubmuorexa [JOK
napajuieIbHbIC TNTIOCKOCTH https://m.edsoo.ru/2e18f255
13 CroicTBa Mapaie ocKkocTedl 11.11.2025 | Bubmuoreka [IOK
BOMCTBa IT BHBIX I1 Tel
paJLei . https://m.edsoo.ru/e504d656
19 [TpocTeiimue mpocTpaHCTBEHHBIE (DUTYPBI 13.11.2025 | bubmuoteka [IOK

https://m.edsoo.ru/4a28dc02



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

napajaCICIIHIIC]

20 MocTpoenie cevenit 18.11.2025 | bubmauoreka [[OK
https://m.edsoo.ru/1d434d0f
o1 MocTpoenue cedenuii 20.11.2025 | bubaumoreka [IOK
https://m.edsoo.ru/ec26fe5d
Konrtponbnas padota o teme "[Ipsimbie u 25.11.2025
22 nnocfocm B HI;)OCTpaHCTBe. ’ Brbmmorexa HOK
. https://m.edsoo.ru/9a0a9%e56
[TapamiensHOCTB NPSIMBIX U TUIOCKOCTEN"
[lepnenAuKyIAPHOCTD MPAMOMN U 27.11.2025
23 HH(I))CKOCI;“I/II}IIIGPI:;IGHI[I/IKyIJ)IHpHBIe IpsIMbIE B Bubmmorexa HOK
https://m.edsoo.ru/b19f6asd
MIPOCTPAHCTBE
24 [IpsimMble mapasienbHbie U 02.12.2025 bubnnoreka [JOK
NEPIEHIUKYJIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
[Tpsimble napasuieabHblEe U 04.12.2025 | bubnuoteka [IOK
25
NEePHEHANKYIISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHuKyISIPHOCTH NPSIMON 1 09.12.2025 | bubamnoreka [ITOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepHneHANKyJISPHOCTH IPSIMON U 11.12.2025 | bubnuoteka [IOK
IJIOCKOCTH https://m.eds00.1ru/79165d15
73 Teopema o psiIMOi TEPIIEHANKYIIIPHOU 16.12.2025 | bubmuoteka LIOK
IJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema 0 IpsIMO¥ NTEPIIEHAUKYIIIPHOU 18.12.2025 | Bbubaunorexa [{OK
TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psIMOIi TEpIIEHIUKYISIPHOU 23.12.2025 | bubmuoteka [[OK
MJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAMKYSIp ¥ HAKJIOHHBIE: 25.12.2025
31 paciToxineYOT I;OqKI/I JI0 TUIOCKOCTH Bubmiorexa LIOK
- ’ https://m.edsoo.ru/33c¢477d3
paccTosiHue OT IPSIMOM /10 TIOCKOCTH
32 [lepnienuKyIsip U HAKIOHHBIE: 30.12.2025 | bBubauoreka LIOK



https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

paccTosiHKEe OT TOYKH JI0 TUIOCKOCTH,
paccTosiHue OT MPSMOM J0 TUIOCKOCTH

https://m.edsoo.ru/66fefadd

IleprieHAUKysp ¥ HAKIIOHHBIE:!

Bbu6mmoreka [JOK
33 paccTosiHue OT TOUKHU 5[0 MJIOCKOCTH, 13.01.2026 hitps:/m.edsoo rw/aSh7be3
PacCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH
[lepnieHAUKYISIp U HAKITOHHBIE:
34 pacli:TOﬂiHeym EO‘{KI/I IO INIOCKOCTHU 15.01.2026 bubmorexa HOK
g ’ https://m.edsoo.ru/dbee22bc
paccTOsIHHE OT MPSIMOM JI0 TIOCKOCTH
35 VYTl B IPOCTPAHCTBE: YIOJI MEXITY 20.01.2026 | bubmuoreka [JOK
MIPSMOM M TNTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, JUHEHHBIN yro 22.01.2026 | bubnuoteka LIOK
JBYTPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TUHEHHBIN Yroil 27.01.2026 | bubamnoreka [ITOK
JIBYTPaHHOTO yIJia https://m.edsoo.ru/c7c777ed
[lepneHaAuKyISIPHOCTD MIJIOCKOCTEM: 29.01.2026
38 HpIESHaI(H HegnegﬂHKyHHpHOCTI/I JIBYX bubmmorexa OK
. https://m.edsoo.ru/ec3e2da3
TIOCKOCTEH
IlepnenquKyJIApHOCTD MIIOCKOCTEMN:
39 HpII/I)SHaKI[ negnegnnxynﬂpHOCTn JIBYX 03.02.2026 Bubmiorexa LIOK
v https://m.edsoo.ru/ed9e2age
IIOCKOCTEH
[leprieH UKy ASIPHOCTD IJTIOCKOCTEH: 05.02.2026
40 anI/:sHaKI[ HeI})]HeEI[HKyJIHpHOCTI/I JBYX Brbmiorexa LIOK
U https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o TpEX MePIEHANKYIIAPAX 10.02.2026 |- bubamorexa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX HEPIEHANKYIIAPAX 12022026 | Bubnworexa LIOK
https://m.edsoo.ru/52188a7d
N 17.02.2026 | bubmumoteka [IOK
43 Teopema o Tpéx nepneHAuKyJspax

https://m.eds00.ru/9246736



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

Kontponbhas pabota no remam 19.02.2026
"I[lepnieHAUKYIAPHOCTD MPSIMBIX U bubnuoreka [JOK
44 .
miockocTe" u "YTIIbl MEXTy IPSIMBIMHA U https://m.edsoo.ru/5b971ef3
miockocTsMu'"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 24.02.2026
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIBIE U bubnuorexa [JOK
HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBaHUS IIPU3MBI; IPsIMasi M HAKJIOHHAs 26.02.2026 bubnnorexa [JOK
pU3MbL; OOKOBAsI U MOJIHASI IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI
47 [Tapamenenurnen, HpﬁMOYl"f)JIBHBIfI 03.03.2026 bubmumorexa [IOK
napaJuIeNIieuIe]] U ero CBOWCTBa https://m.edsoo.ru/8a7be683
[Iupamuja: n-yrojapHas nupaMuja, rpaHu 05.03.2026
48 ¥ OCHOBaHUE MUpaMUbl; OOKOBas 1 bubnmnoreka [JOK
MOJTHAS! TIOBEPXHOCThH MUPAMUJIBL; https://m.edsoo.ru/fblcd0as
MpaBUJIbHAS U yCEUEHHAS TUPAMUIA
[IpaBuiibHBIE MHOTOTPAHHUKHU: TIOHSITHE 10.03.2026
MIPaBUJIBHOTO MHOTOTPAHHUKA,
49 ngaBHanaﬂ pu3Ma I/I: MpaBUJIbHAs Bubmiorexa LIOK
https://m.eds00.1ru/074c8865
NUpaMUJIA; TPAaBUIbHAS TPEYTONIbHAS
MUPaMUJIA ¥ PABUIIBHBIN TETpadIp; KyO
[IpeacraBnenue o NpaBUIbHBIX 12.03.2026
50 MII{)of“lorpaHHHKaX: oiTaazlp JOJIeKa’Ip U Bubmiorexa LIOK
’ https://m.edsoo.ru/a0fddSbf
UKOCa’Ip.
Cummetpus B HpOCTpaHCTBeluCI/IMMeTpI/ISI 17.03.2026 BuGorexa LIOK
51 OTHOCHUTEJBHO TOYKHU, MPSAMOH,

IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUHU B

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
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nUpaMuax, napajiesenuneaax,
MPABUJIbHBIX MHOTOTPaHHHUKAX

Brruucnenue 351eMeHTOB 19.03.2026
5 OB: DE6 Bbu6mmoreka [JOK
MHOTOTPATTHHROB: pebpa, AMAronas, https://m.edsoo.ru/6¢dbecef
YTIIBI
[Tnommanb 60KOBOM MOBEPXHOCTH U 24.03.2026
53 IIOJIHOM ITOBEPXHOCTU IIPSIMOM IPU3MBI, bubnuoreka [IOK
IUIOIAAb OCHOBAHMIA, TeOpeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
MOBEPXHOCTH MPSIMOU TIPU3MBI
[Tnomanaps 60KOBOW MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABHIBLHOM l'II:IpaMI/II[BI, 26.03.2026 bubnmnoreka [JOK
TeopeMa o IIonaau OOKOBOMH https://m.eds00.1ru/5603e30b
MTOBEPXHOCTH YCEYEHHOU MUPAMUIBI
KoHTponbHas pabota 1o Teme bubmuoreka [JOK
55 07.04.2026
"MHororpaHHuKu" https://m.edso0.ru/a95f5c04
" 09.04.2026 | bubnuoreka [JOK
36 Honsrhe 06 obreme https://m.edsoo.ru/7ad0020b
57 068 a 14.04.2026 | bubmunoreka [JOK
DM THpAMIIH https://m.eds00.ru/235171b3
58 O6wé 16.04.2026 | bubmmoteka [IOK
PEN TTHPANMIAR https://m.edsoo.ru/f47dfefd
. 21.04.2026 | bubaumoteka [IOK
> OObEM nHpaMHAL https://m.eds00.ru/79¢10312
60 OB LEM THDAMIILL 23.04.2026 | bubmuoreka [JOK
paMuz https://m.edsoo.ru/2faadc3f
. 28.04.2026 | bubamoteka [IOK
01 OObEM pH3MEI https://m.eds00.ru/79853608
2 OGBEM IpUsMEL 30.04.2026 | bubommoreka IIOK

https://m.edsoo.ru/1e053890
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N 05.05.2026 | bubmuorexa [IOK
63 OOBEM mp3MEI ! https://m.edsoo.ru/482d3£51
KontponsHast padora o teme "OO0bEMBI 07.05.2026 | bubamnoreka [{OK
64 1
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpEHme, 0600ImICHNE 12.05.2026
65 CHCTehfaTHBa,I_IH}I SI;ZHI/II\/'I. [Toctpoenue 1 bubmorexa HOK
. https://m.edsoo.ru/098bedad
CEYECHUN B MHOTOTPAaHHHKE
[ToBTOpenue, 0600IIEHNE 14.05.2026
cucTeMaTu3alus 3HaHnii. Berauciaenue
66 PaCcCTOSAHUMN: MKy IBYMsI TOUKaMH, OT | bubmuoreka [JOK
TOYKH J0 MPSIMOM, OT TOUKH 10 https://m.edsoo.ru/f7792ba9
TUTOCKOCTH, MEXAY CKPEIIUBAOIIUMUCS
PSIMBIMU
67 Hrorosast KOHTpOIbHas paboTa 1 19.05.2026 |- Bubamorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE
cHCcTeMaTH3alus 3HaHui. Berauciaenne
68 YIJIOB: MEXITY CerIHHBa}?HlHMHCH | 21.05.2026 bubmuoreka [JOK
MPSIMBIMH, MEX]Ty TIPSIMOM U IJIOCKOCTBIO, https://m.eds00.ru/56765e8b
JBYTPAHHBIX YIJIOB, YIIIOB MEXTY
IJIOCKOCTSIMU
[ToBTOpeHue, 06001IeHNE
cHucTeMaTu3alus 3HaHui. Beruucnenue
69 YTJIOB: MEXKITY CKpGHlHB&If)H.[I/IMI/ICS[ 1 26.05.2026
IPSIMBIMHU, MEXKTY MPSMOM U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEKITY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME
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6. YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYHEHUKA

I'eomerpust, 10-11: yuebHuK U1 00111€00pa30BaTENbHBIX YUPEKICHUNA: 0a30BbIi U TPOPUILHBII
ypoBuu / [JI.C. Aranacsn, B.®. Byty3os, C.b. Kagomiies u ap.] — M.: [IpocBenienue, 2023

METOANYECKHUE MATEPUAJIbI 1JIs1 YAUTEJIA

1.

I'eomerpust, 10-11: yaeOuuk 11 0011eo0pa3oBaTeNbHBIX YUPEXKICHHH : 0a30BbIi U TPOPHUIBHBIN
ypoBau / [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomies u ap.] — M. : [Ipocsemenne, 2023
Caaksn C.M., byty30B B.®. «M3yuenue reomerpun B 10-11 knaccax» Meroauueckue
pekoMeHnanuu K yueonuky. Knaura ais yuurens; M. «IIpocsemenney, 2023

3uB b.I'. «/lunaktudeckue matepuaisl o reometpun 1 11 kimaccayn; M. «IIpocsemenuey, 2023
Bbyty3oB B.®., I'nazkoB FO.A. «Pabouue terpaau no reometpuu it 11 kinaccan; M.
«IIpocBemenuey, 2023

banasu O.H. I'eomerpus: 3a1aun Ha rOTOBBIX YepTexax A noaroroBku k EI'D: 10-11 kiaccsr,
PoctoB H/[I;: ®enukc, 2023

Pabunosuu E.M. «3agauu u ynpaxkHeHus: Ha rotToBbix yeprexax. 10-11 kmaccel. ['eomerpus»;
«HWnekcay, 2023

Epmiosa A.II., 'ono6opoasko B.B. «CamocTosiTenbHbIE U KOHTPOJIbHBIE paboThl. ['eomerpust 10
knaccy; «Mnekcay, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET

Ao e

8.

Enunas xomneknus nundpoBsix oOpasoBatenbHbIX pecypcoB http://school-collection.edu.ru/
Poccuiickas anexktponnas mkona (POIL) https://resh.edu.ru/

WuTepakTuBHas oOpa3oBarenbHas oHlaiH-maTgopma «Yuu.py» https://uchi.ru/
Oo6pazoBarenpubiit mopTan «AKmace» https://www.yaklass.ru/
ObpazoBarenbusblii moptan «Maboypox» https:/infourok.ru/

Hentp onnaitn-ooyuenus «Poxchopa» http://foxford.ru

Maremartndeckue 3TOabI https://etudes.ru/

denepanbHbIi MHCTUTYT MEIarornYecKuX u3Mepenni http:/ www.fipi.ru

®denepanbHbIit moptan «Poccuiickoe oopazoBanue» http:/ www.edu.ru
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7. JUCT ®UKCUPOBAHWSA N3SMEHEHU U JOMOJTHEHU

B PABOYEM TIPOI'PAMME

Jlata BHeceHUs
W3MCHCHHI,
JIOIIOJIHECHUHN

Conepxanue

CormacoBaHue ¢
3aMECTHUTEIIEM
JTUPEKTOpa
(moamnuce,
pacmudpoBKa
MTO/TMHCH, J1aTa)

IToamuce
JIHIIa,
BHECIIIETO
3aITiCh




COI'JTACOBAHO
[IpoTokon 3aceqaHusi METOAMYECKOTO
coBeta MBOYVY «Jluneit Ne 13»

ot 29 asrycra 2025 roma Ne 1

Anuna Bnanumuposna Jlemuaosa

JOKYMEHT INIOATIMCAH
DJIEKTPOHHOM TIOITUCHIO
3amecTuTens aupekTopa no YBP
JlemuoBa Anuna BragumupoBHa
IMoxanucano: 29.08.2025r.
KBannduuupoBaHHas MOAMHUCH:

40B360942F31E16FDBEABOE18D96FASS
17.11.2024r. — 10.02.2026r.

COI''TACOBAHO

3amectutenb qupekTopa no YBP
Kapune I'epmanoBna Epemsin

29 aBrycra 2025 rona

JOKYMEHT ITOAITNMCAH
SJIEKTPOHHOI IMTOITUCHIO
" BamecTuTens nupekropa no YBP
Epemsin Kapune ['epmanoBHa
[Moanucano: 29.08.2025r.
KBanuduipoBanHast O/IICh:

677BA1C73E46C12F8003EE391E5956F4
15.10.2024r. - 08.01.2026r.




MHUHUCTEPCTBO NPOCBEIIEHUSI POCCUICKON ®EJEPALIMUA

MunucTepcTBO 00110 M NpodecCHOHATBLHOr0 odpa3oBanus PocToBckoii o01acTu

Yupasienue oopa3oBanus ropoaa Pocrosa-na-/lony

MBOY "Jluneii Ne 13"

JOKYMEHT INIOAIIMCAH
SJEKTPOHHOM TTOATMCHIO

Jupekrop Aromnosa M3abemnna Kpukoposaa
[Toamucano: 29.08.2025r.

Kpamudumuposansas nommcs:
009E2C4EECASD451B8151A4F8C56841EB4

24.02.2025r. —20.05.2026r.

YTBEPXJIEHO

Hupexrop MBOYVY «JInuen Ne 13»
Nzabenna KpukopoBHa Aromnosa
[Tpuxa3z Ne 301 ot «29»08.2025r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «I'eomerpus. Yriy0jaeHHbIH YPOBEHb»

s 10 «by kitacca cpennero ooiiero oopa3oBaHus

Ha 2025-2026 yueOHbIH 1O

CocraButens: JIucronagosa E.B.,

YUYUTCIIb MAaTCMAaTUKH

r. PocroB-Ha-/{ony
2025 r.

1. IHOACHUTEJIbHAS 3AIIUCKA



I'eomerpust siBisieTcst OAHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpeaHero olriero oOpa3oBaHusi, Tak
Kak 00ecreyuBaeT BO3MOXHOCTb H3YyYEHHUS JUCLMIUIMH €CTECTBEHHO-HAyYHOW HAIPaBIEHHOCTH U
MPEIMETOB T'yMaHUTapHOTro IMKIA. [IOCKOJBKY JIOrHyeckoe MbIIIeHHe, (popMupyemMoe npu U3y4eHUH
00y4aroIMUMUCs NOHATUIHBIX OCHOB I€OMETPUH, IIPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHUU LEHOYKU
JIOTUYECKUX YTBEP)KICHUM NpPU PEIICHUM I'€OMETPUUYECKUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS IIPU PELICHUM 3a7a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llenb ocBoeHMsl mporpaMmsl yueOHOro kypca «l'eomeTpus» Ha yriayOJ€HHOM YPOBHE — pa3BUTHE
WH/IMBUYAIbHBIX CHOCOOHOCTEH O0OydYaromMxcsi NpU HM3YYEHUH TE€OMETPHM, KakK COCTaBJISIOIIECH
npeaMeTHoM obnactu «MaTtemaThka U HHPOpMaTHKay dyepe3 o0ecrieueHrne BO3MOXHOCTU MPUOOPETEHUS
U UCTOJIb30BaHUs Oosiee TITyOOKMX IeOMETPUUECKUX 3HAHWN W JACUCTBUI, CrIeU(PHUUHBIX TE€OMETPUHU, U
HEOOXOJUMBIX JJIsl YCHEIIHOro Npo(ecCHOHAIBHOIO 00pa3oBaHMsA, CBA3aHHOIO C HCIOJIb30BAHUEM
MaTEMaTHKH.

[IpuopuTteTHBIMH 3a7auaMHu Kypca T€OMETpUM Ha YIIIyOJEHHOM YpPOBHE, PAaCIIUPSIOUIMMH U
YCUJIMBAIOIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacmMpeHue MpeAcTaBiIeHUs O TeOMETPUU KakK YacTU MHUPOBON KyJIbTYyphl U (OpMHUPOBaHHE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMupoBaHHE TPEJICTaBICHHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak O  BaKHEHMIIUX
MaTEMaTUYECKUX MOJEIISAX, TO3BOJISIOIINX ONUCHIBATH U U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOLIETO MUpa,
3HaHUE NMOHATUHHOIO anmnapara o pasneny «Crepeomerpus» y4eOHOro Kypca reOMeTpuH;

¢opMHpOBaHUE YMEHHUS BIAJE€Th OCHOBHBIMU IMOHATUSMH O HPOCTPAHCTBEHHBIX (PUrypax M HX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMya M yMEHUE UX NPUMEHSITb, YMEHHUS J0Ka3bIBATh
TEOpEeMbI U HaXOJIUTh HECTaHIapTHbIE CIIOCOOBI PELICHHUS 3a/1ay;

dbopMupoBaHUE YMEHHSI pacliO3HaBaTh Ha YEPTEkKaxX, MOJAEIAX U B pealbHOM MHUPE MHOTOIPaHHUKU
U TeJla BpallleHus, KOHCTPYUPOBAaTh FT€OMETPUUECKHE MOJIEIIN;

dopMupOBaHHE TIOHMMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MaTeMaTHYeCKUX
TeopHii, GOPMHUPOBAHNE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEIECHUH PaCcCy KICHUMN;

dbopMupoBaHHE YMEHHUS BJIaJE€Th METOJAMH JI0OKA3aTelIbCTB U AJITOPUTMOB PEIICHUS, YMEHUS UX
IIPUMEHSTh, MPOBOIUTDH JTOKA3aTEIbHBIE PACCYXKACHUS B XOJE€ PELICHUsS CTEPEOMETPUYECKHX 3ahad U
3a/1a4 ¢ MPAKTUUECKUM CcoJepKaHueM, (GOpMUPOBAHUE MPEACTABIECHUS O HEOOXOJUMOCTHU JOKA3aTeIbCTB
pu OOOCHOBAHWU MAaTEMAaTUYECKHX YTBEPXKIECHUI M POJM aKCMOMATUKU B MPOBEJCHUU JIEAYKTUBHBIX
paccyXJIeHHH;

pa3sBUTHE U COBEPLICHCTBOBAHNUE MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN 00ydaroluxcs,
[I03HABATEIbHON AaKTMBHOCTH, HCCIIEOBATEIbCKUX YMEHUI, KPUTHUUYHOCTH MBILIUICHUS, HHTEpeca K
U3Y4YECHHIO T€OMETPUH;

¢dopMupoBanre QyHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOW M€OMETPUM: YMEHUSI PAclO3HAaBATh
NPOSIBJICHUSI TE€OMETPUUECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B pealbHBIX JKU3HEHHBIX
CUTyallUsiX W TPHU U3YYEHUU JAPYTrUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOJCIUPOBAHUS pPEAIBHBIX CHUTyallui, HCCIEI0BaHUS IIOCTPOECHHBIX MOJENEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COZIEp)KaTeNbHBIMU JHUHUAMU YydeOHoro kypca «['eomerpusi» B 10-11 kmaccax
aBisitoTes: «lIpsiMble M TUIOCKOCTH B IPOCTpaHCTBE», « MHOTOrpaHHUKNY, «Tena BpanieHus», «BekTopsl
1 KOOPAMHATHI B IPOCTPAHCTBEY, «/[BUKEHMS B IPOCTPAHCTBEY.

ChopmynupoanHoe Bo PI'OC COO T1peboBaHHME «yMETh ONEPUPOBATH MOHATUIMUY,
pelieBaHTHBIMHM T'€OMETPUM Ha yriayOn€HHOM ypoBHe oOydeHus B 10-11 kiaccax, OTHOCHTCS KO BCEM
COJIepKATENbHBIM JIMHUSIM Y4eOHOTO Kypca, a (OpPMHPOBAHUE JIOTHYECKUX YMEHHH pacrpenersieTcs: He
TOJBKO MO COJEpKATeNbHbIM JIMHUSAM, HO M Mo roaaMm oOydenus. CojaepxaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaraM ocBoeHuss @DenepanbHOil  paboueil  mporpammsl,
pacnpesie€HHBIM 110 ToAaM O0y4eHHUs, CTPYKTYPUPOBAHO TaKHUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM,
MPUHLIMIIHAIBHBIM BOIIpOCaM 00yYarolfecs: 00palanch HEOJHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMHU INOHATHAMH M HABBIKAMM IIOCJIEIOBATEIBHO M IIOCTYNATEIbHO, C
COONIOACHUEM TMPHUHIMIA IPEEMCTBEHHOCTH, a HOBBIE€ 3HAHMs BKJIOYAaThb B OOIIYI0 CHUCTEMY



TE€OMETPUUECKUX TPEJCTABICHUH OOydYalolmuXcs, pacmupsss M yrayomss e€, oOpasys NpoyHbIe
MHO>KE€CTBEHHBIE CBSI3U.

[lepexon kK U3y4YEHHUIO T€OMETPHH Ha YIiyOIEHHOM YPOBHE TO3BOJISIET:

co3garb ycioBusa ansd  guddepeHuHandd  00y4deHMs, IOCTPOEHUS  WMHAMBHUAYaJIbHbBIX
0o0pa3oBaTeNbHBIX HPOrpaMM, 00eCHeuuTh YIIIyOJNEHHOE H3yueHHE TEeOMETPUM KaK COCTaBJISIOIIECH
ydeOHoro npeamera «MareMaTukay;

HOJATrOTOBUTH OOYYAIOLIMXCS K MPOJODKEHUIO U3YyUCHHS MAaTeMaTHKU ¢ yu€ToM BbeIOOpa Oyaymieit
npodeccuu, odecreunBas MPeeMCTBEHHOCTh MEXKTy OOITMM U MPOo(heCCHOHATLHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomerpus» Ha yriayOon€éHHOM ypoBHe oTBoauTcs 204 daca: B 10
kiacce — 102 gaca (3 yaca B Heeno).

HopmaTtuBHbie akThl 11 yueOHO- | DenepanbHbiil 3akoH OT 29.12.2012 Ne 273-03 «O06 006pa3oBaHuU B
METOJIMYECKHE TOKYMEHTBI, Ha Poccuiickoit @eneparuny» (B ACUCTBYIOLIEH peaaKkIum);

OCHOBAaHHUH KOTOPBIX @enepanbhblii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHuun
pa3zpaboTaHa mporpamMma m3MeHeHni B @DenmepaybHbIi  3akoH  «O0 oOpa3oBaHWM B

Poccuiickoit deneparuny;

Ob6nactHoii 3akoH oT 14.11.2013 Ne 26-3C «O6 ob6pazoBanuu B
PoctoBckoii o6mactuy» (¢ usmenenusmu ot 07.11.2024).

IIpuka3z MunucrepcrBa npocsenienus Poccniickon denepanuu ot
31.05.2021 Ne 287 «OO06  ytBepxknmeHun  eaepaibHOTO
rOCy/IapCTBEHHOIO0  00pa30BaTENbHOTO  CTaHAApTa OCHOBHOTO
obmiero oopaszoBanus» (3apeructpuposan 05.07.2021 Ne 64101);
IIpuka3z MunucrepcrBa npocsenienuss Poccuiickon denepanuu ot
18.07.2022 Ne 568 «O BHeceHMM HW3MEHECHHH B (QeaepaabHbIi
roCy/apCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOI'O OOIIEro
obpazoBanus» (3apeructpuponan 17.08.2022 Ne 69675);

IIpuka3z Munucrepcra npocseuienuss Poccniickon denepanuu ot
09.10.2024 Ne 704 "O BHeCEHMHM U3MEHEHUH B HEKOTOPHIE MTPUKA3BI
MuHuncTepcTBa MPOCBEIICHUS Poccuiickoi ®enepanuu,
Kacaromuecss  QenepajgbHbIX ~ 00pa3oBaTeNbHBIX  MPOrpamm
HayajibHOro  oOmero  oOpa3oBaHus,  OCHOBHOTO  OOIIETo
oOpa3oBaHMsI U cpesiHero obiiero oopasopanus” (3aperucTpupoBaH
11.02.2025 Ne 81220);

OcHoBHast oOpa3oBaTelibHas MporpaMma OCHOBHOTO OOIIEro
obpazoBanust MBOY «Jlumeii Ne 13» ma 2025 — 2026 y4ueOHBIH 1O
(mpuka3z ot 29.08.2025 Ne 302).

Y4eOHblit J1aH MYHULUIAIBHOTO OIOIKETHOTO
00111e00pa30BaTENILHOTO  yupekJaeHus ropoga PoctoBa-Ha-JloHy
«JTumeit Ne 13» ma 2025-2026 yuebOublii Ton (mpuka3z mo MBOY
«JIumeit Ne 13» ot 29.08.2025 Ne 300);

Kanennapusiii yueOnbiii rpapuxk MbBOY «Jluneir Ne 13» na 2025-
2026 yueOuwli rox (mpukaz no MBOY «Jlumeit Ne 13» ot
22.08.2025 Ne 295);

Pabouas nporpamma Bocniutanust MbOVY «Jluneit Ne 13»;
[Iporpamma yuebnoro kypca «I'eomerpus» yriyOIeHHOTO ypOBHS
s obydaromuxcs 10 knaccea.

OO011ee KOIMYECTBO 4acoB B rox, | B coorBerctBrn ¢ YueOHbIM mnanoM MBOY «JIumeir Ne 13»
KOJIMUYECTBO YacOB B HEJIEIIO, (ITpukaz ot 29.08.2025 Ne 300) na 2025-2026 y4eOHbI romx Ha
IJITAHUPYEMbIX HA U3yUYECHHUE n3ydeHue JaHHoro Kypca B 2025-2026 y4eOHOM romy OTBOAMTCS




JaHHOTO Kypca B cootBercTBUM | 102 waca (3 uyaca B Henemoo), Ha ocHoBaHuu KanenmapHoro
C YYEOHBIM IJIAHOM JIULIES yueOHoro rpadpuka MBOVY «Jluneit Ne 13» (Ilpuxaz ot 22.08.2025
No 295) na 2025-2026 yuebnsiii Tog npeaycmorpeno 103 wgaca, 1
Yyaca OTBE/JEH Ha MOBTOPEHHME NPOWJEHHOr0 MaTepuaia 1o Teme
«IIpocreimme 3a1a4u ¢ BEKTOPAMU»

2. COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE TOHATUS cTepeomeTpuu. Touka, mpsimasi, IJIOCKOCTb, IpocTpaHcTBO. [loHsTHE 00
AKCMOMAaTH4YECKOM IIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHHue NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, MapaulelIbHbIE U
cKkpemuBaromuecs npsmele. llpusHakm ckpemuBaromuxcs npsaMeix. llapamienbHocTs HpSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIE NPSIMbIE B IPOCTPAHCTBE, MMAPATUIEIBHOCTD TPEX MPSAMBIX,
napajieIbHOCTh MpsIMOi M miockocTH. [lapaienbHoe U LEHTpadbHOE MPOEKTUPOBAHUE, U300pakeHue
¢uryp. OCHOBHBIE CBOMCTBA MapajuICIbHOTO MpOeKTUpoBaHusA. M3o00pakeHue ¢uryp B mapauiebHON
IIPOEKIMU. YTIbl C COHAIPABICHHBIMM CTOPOHAMM, YTOJI MEXAYy TMpsSMBIMHU B IIPOCTPAHCTBE.
[TapaymienbHOCTh IUIOCKOCTEH: IapaJuleibHbIE IIJIOCKOCTH, CBOWCTBA IApAJUICIBHBIX IIJIOCKOCTEM.
[IpocTeiime mpocTpaHCTBEHHBbIE (UIYpbl HAa IUIOCKOCTU: TETpa’p, Napajiesienune]l, MOCTPOCHUE
CEYECHUM.

IleprieHAUKYIAPHOCTh IPSMOM U IUIOCKOCTH: IIEPIEHIUKYISPHBIE IPSAMBIE B IIPOCTPAHCTBE,
MPsIMBIE TTapaJuIeIbHbIE U MEPIEHINKYJISIPHBbIE K IUIOCKOCTH, MPU3HAK NEPIEHANKYJIIPHOCTH MPSMON H
IUIOCKOCTH, TEOpeEMa O MPsSMON NEPNEHIUKYJAPHOW IUIOCKOCTH. OpTOrOHaJbHOE IPOECKTUPOBAHUE.
[lepnieHauKyIsp W HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHME OT MPsMOM 0
IUIOCKOCTH, TpOeKUuss (Uryppl Ha IJIOCKOCTb. llepneHIuKyIsspHOCTh IUIOCKOCTEH: TNpHU3HAK
MEePIEHANKYISIPHOCTU JBYX IJIOCKOCTEN. TeopeMa o TpEX NepreHIuKyJIsapax.

VYTIibl B IPOCTPAHCTBE: YroJl MEXAY IMPSIMOW M INIOCKOCTBIO, IBYI'PAHHBIM YIoJj, JIMHEHHBIM Yroj
JIBYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHHsle yribl. CBOMCTBa IUIOCKUX YTJIOB MHOTOI'PAHHOTO
yria. CBOMCTBA IUIOCKUX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCHHYCOB M CUHYCOB JUIs
TPEXTPAHHOTO yTJIA.

MHOrorpaHHuKu

Buzabl MHOrorpaHHUKOB, pa3BépTka MHOrorpaHHuka. IIpusma: n-yronpHas npusma, npsMas u
HaKJIOHHasi MpU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh MNpu3Mbl. [lapannenenunen, npsMOyrojbHbBIN
napajuleJienuIe]; U ero cpoucrBa. KpaTyaillume nyTM Ha IOBEpXHOCTH MHOIOIpaHHHKA. Teopema
Oinepa. [IpoctpanctBenHas Teopema [ludaropa. Ilupamuna: n-yronpHass nupamuja, NpaBWIbHAs U
yceuéHHass mupamuisl. CBoicTBa pEéOep M OOKOBBIX TpaHEW NpaBWIbHOW THpamuibl. [IpaBHibHBIC
MHOTOTPaHHMKU: IIPABWIbHAS MIPU3Ma U IPAaBWIbHAS NUPAMMJA, IIPaBUIIbHAS TPEYTOJIbHAs NMUpaMuaa U
MpaBWIbHBIN TeTpa’zp, KyO. IIpeacraBieHue o mpaBUIbHBIX MHOTOTPaHHMKAaX: OKTa’dJAp, J0AEKadJp U
HKOCa’Ip.

Bbluniciienue 37€MEHTOB MHOIOTPAaHHUKOB: pEOpa, auaroHanu, yriael. Ilnomane OokoBoit
MIOBEPXHOCTU M IOJHON NOBEPXHOCTH MNPSAMOW MpHU3MBI, IUIOLIa/Jb OCHOBaHWH, TeopemMa O OOKOBOH
MIOBEPXHOCTU MpsAMOM mnpusmbl. [lnomans OOKOBOM NOBEPXHOCTM U IOBEPXHOCTH IPaBUIIBLHOU
UPaMUJBL, TEOPEMA O IUIOIIAAN YCEUYEHHON TUPAMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHThl CHMMETPHUH NTPaBUIIbHBIX MHOTOIpaHHUKOB. CHMMETpHSI B
IIPaBWIBHOM MHOTOTPAHHHUKE: CHMMETpHUS TNapajuleeNuIena, CUMMETPUS IPAaBUIBHBIX IPU3M,
CUMMETPUS NPABWIBHON MUPaMU/IbIL.

BekTOopbI M KOOPANHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHBIE M IPOTHBOIIOJIOXKHO HAIIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeHCTBHS C BEKTOpaMU: CIIO)KCHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKECHHE
BEKTOpa Ha yucyo. CBOMCTBA CII0KEHHs BEKTOpOB. CBOICTBA YMHO)KEHHs BEKTOpa Ha uucio. Ilonstue
KOMIUIaHAapHble BEKTOpbI. [IpH3Hak KoMILIaHapHOCTH TPEX BEKTOpoB. lIpaBmino napamenenunexna.



Teopema 0 pa3ioKeHHH BEKTOpa IO TPEM HEKOMILIaHapHbIM BekTopaM. IIpsMoyronpHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MeXAy KOOpAMHAaTaMM BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopamu. CKaJIIpHOE IIPOU3BEIEHNE BEKTOPOB.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA
JIMHHOCTHBIE PE3YJIBTATHI

1) rpa:knanckoe BoCIIMTAHUE:

Cc(OPMHPOBAHHOCTh T'PAXKJAHCKOM MO3ULUHU OOYYaroOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YjieHa POCCHUHCKOro OOIIeCTBa, MPEICTaBICHHE O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MpOLEAYp IpaxxaaHcKoro oOmiecTBa (BbIOOpHI, ONPOCHI U JIPYroe),
YMEHHUE B3aUMOJICHCTBOBaTh C COLMUAIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C HUX (QYHKUUAMH U
Ha3HA4YCHHEM,;

2) naTpuoTH4YecKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCHMCKON TPAKIAHCKOH HISHTHYHOCTH, YBOXEHUS K MPOILIOMY H
HACTOSILIEMY POCCHMCKOM MAaTe€MaTHKH, LEHHOCTHOE OTHOLIEHHWE K JIOCTHKEHUSM POCCUHCKHUX
MaTEMaTUKOB M POCCHMCKON MaTEMaTHYECKOM IIKOJBbI, MCIOIb30BAaHUE JTUX NOCTHKEHUH B JPYTUX
HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHICKOrOo Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO IOBEICHMS, CBSI3aHHOIO C MPAKTUYECKHM NPUMEHEHHEM JIOCTWKEHUN HAyKH H
JeSITebHOCTBIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIAJa B TOCTPOEHHE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTn4yecKkoe BOCIIUTaAHUE:

JCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas OSCTETHUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, peIIeHUH, pacCy X IeHUH, BOCIPUUMUYMBOCTh K MATEMaTHUECKUM aCIEKTaM Pa3IMYHBIX
BHUJIOB HCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OpPMUPOBAHHOCTh YMEHHUSI NPHUMEHATh MaTeMaTHYECKHE 3HAHMS B HMHTEpecax 3/0pOBOr0 U
Oe3omacHOro obpasza *H3HH, OTBETCTBEHHOE OTHOIIEHME K CBOEMY 3J0pOBBIO (310pOBOE IHUTAHMUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATHA M OTAbIXA, PEryjsipHas (u3ndeckas aKTHBHOCTb), (U3NYECKOE
COBEPUIEHCTBOBAHUE IIPU 3aHIATUAX CIIOPTUBHO-030POBUTEIbHON JAESATENBHOCTbIO;

6) TpynoBoe BocnnuTaHME:

TOTOBHOCTh K TpYyJdy, OCO3HAHHWE LEHHOCTH TPYIOJIIOOUs, HHTEpEC K pa3In4HbIM cdepam
po¢eCCUOHATILHOMN AEATEIbHOCTH, CBSI3aHHBIM ¢ MATEMAaTUKON U €€ MPUIIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAaHHBIM BBIOOp Oyaymiedl mpodeccur ¥ peann30BbIBATh COOCTBEHHBIC >KU3HCHHBIC TUIAHBI,
TFOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHHUIO Ha MPOTSKEHUU
BCEH JKHM3HM, TOTOBHOCTb K AKTUBHOMY YYacCTHIO B PEIICHWM NPAKTHUYECKHUX 3alad MATEMaTUYECKOU
HaIIPaBJIEHHOCTH;

7) 3ko10rNYecKOe BOCIINTAHME:

c(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE BIMSHUS COLUATbHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MNPHUPOJHOW M COLUAIBHOW Cpe/bl, OCO3HAHME IJIOOAIbHOTO XapakTepa
9KOJIOTUYECKUX MPOOJieM, OpUEHTAllMsl Ha MPUMEHEHNEe MaTeMaTUYeCKUX 3HaAHWW Ui pelleHus 3ajad B
00JIaCTH OKpY’Kalollel cpeibl, TNIAHUPOBAHKE MOCTYIKOB M OLIEHKA MX BO3MOXKHBIX MOCIEICTBHM IS
OKpYKaroIlei Cpebl;

8) HeHHOCTH HAYYHOT0 TO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHOW TMPaKTHUKH, IOHUMAHME MaTEeMaTHYeCKOW HayKHM Kak cdepbl 4YeI0BEeYeCKOMH



ACATCIIBHOCTH, 35TaIlOB eé Pa3sBUTHA W 3HAYUMOCTU IJId PA3BUTHUA HUBUIMU3ALUH, OBJIAACHHUC SA3BIKOM
MaTeMaTHUKH M MaTeMaTHISCKOM KyanypOfI KaK Cp€ACTBOM ITO3HAHUA MHPA, TOTOBHOCTb OCYIICCTBIIATH
IIPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC.

METANPE/IMETHBIE PE3YJIBTATBI
I[Ho3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jlornueckue qelcTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXAY MOHITUIMH, POPMYITUPOBATH ONpEACTICHUS TOHITHIA, yCTAHABINBAThH CYIIECTBEHHBIH
MpHU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JIJIs1 OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh, (OpMyIHpoOBaTh H  TNPEOOPA3OBBIBATH  CYKJICHHS:  yTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUUs B (DaKkTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKICHUSX, TMpeaiaraTb KPUTCPUU JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYMI;

JienaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aKIJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIECHUU (MpsIMbIE M OT
MIPOTUBHOTO), BBICTPAMBATh APTyMEHTANHIO, TPUBOAWTH MPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CYKJICHUS U BHIBOJbI;

BbIOUpaTh Ccroco0 pemieHust y4eOHOUM 3amaun (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIIEHUS,
BBIOMpATh HanOOJIee OIXO AN C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eCTBUS:

WCIIOJIb30BaTh BONPOCHI KaK HCCIENOBATENbCKUA HHCTPYMEHT TO3HAHUSA, (OpMyIHpOBaTh
BOMPOCHI, (DUKCUPYIOIINE MPOTUBOPEUNE, TpobieMy, YCTaHaBIMBATh HCKOMOE U JAaHHOE, (OpMUPOBATH
TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH CaMOCTOSITEIFHO CIITAHUPOBAHHBIM SKCIEPUMEHT, MCCIEIOBAHUE MO YCTAHOBJICHHUIO
O0COOCHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SIBICHHUSA, IPOIIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUAMHU, TIPOLIECCAMH;

CaMOCTOSTENbHO (hopMyIHpoBaTh O00OOIIEHHS ¥ BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIOJICHUSI, MCCIEOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOJYUYEHHBIX pe3yJbTaTOB, BBIBOJOB W
000011IEHN;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TAKXKE BBIJBUraTh IPEIAIOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISABJIATH JACPUIIUTH HHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha BONPOC U JIJIsI pEIICHUS
3a/1a4u;

BBIOMpATh MHPOPMAITUIO U3 UCTOUHUKOB PA3IMYHBIX TUTIOB, aHATTM3UPOBATh, CUCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAITHIO PA3IMIHBIX BHIOB U (OPM MPECTABICHUS;

CTPYKTYpUpOBaTh HWH(MOpPMAIMIO, TMPEACTaBIATh €€ B pa3IMYHbIX (QopMax, HLTIOCTPUPOBATH
rpau4ecKu;

OILICHUBATh HAAEKHOCTh MH(POPMAIIMH IO CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEPCAIbHbIE YUeOHbIe el CTBUA

Oo0uienne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHMSIMH U LEISIMH OOLICHMUS,
SICHO, TOYHO, IPAaMOTHO BbIpaXXaThb CBOIO TOYKY 3pPEHUSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, J/1aBaTh
MOSICHEHHUS 110 X0y pEUIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN pe3ysIbTaT;



B X0ji¢ 00CYXJIeHHsI 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbl, MPOOIeMbl, peraeMoit
3a/lauM, BbICKA3bIBaTh WJEH, HALICJICHHbIE Ha IOUCK PEIICHHUS, COMOCTAaBISITb CBOU CYKICHHUS C
CYXKIEHUSIMH JpPYT'MX YYacTHUKOB Juajora, OOHapy»XMBaThb pa3jIM4M€ M CXOJCTBO IIO3MLUH, B
KOPpEeKTHOH Gopme (HhopMyIUpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHHUS;

IIPEACTABIATh  pE3yJbTaTbl PELIEHUS 3aJaud, OKCIIEPUMEHTA, HCCIEIOBaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3a1a4 MPEe3eHTAMd M OCOOCHHOCTEH
ayJIMTOPHUHU.

PeryisiTuBHBIC YHUBEpCaJIbHbIC y4eOHbIE 1eiiCTBHUA

Camoopranmu3anmusi:

COCTABJIATH IUIaH, AITOPUTM PEIICHUS 3a/la4i, BHIOMPATh CIIOCO0 pEeIIeHUs ¢ YIETOM UMEIOIIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMH TI03HABATENIbHOW peQIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUHA H
MBICIIUTENBHBIX TPOIECCOB, HX pPE3yJbTaTOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJsibTaTa peleHs] MaTeMaTH4eCKON 3a/1auH;

MIPEIBUIETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PELIEHUM 33]1a4H, BHOCUTh KOPPEKTUBBI
B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HANJEHHBIX OIMIMOOK, BBISBICHHBIX
TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU M YCIOBHSIM, OOBSICHATh MPUYMHBI JOCTHKEHHS WM
HEIOCTHXEHUS PE3yIbTaTOB AEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY PUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAMBHUAYAIbHON pabOThl IPU PELIEHUN
y4eOHBIX 3aJay, IPUHUMATh LeIb COBMECTHOM JIEATENBHOCTH, MJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacupenensTb BUAbl paldOT, JOroBapHBAThCSA, OOCYXKAATh IMPOLECC M PE3ynbTaT padoOTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNMOBLIX (popmax paboThl (00CyKIeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U
UHBbIE), BBINOJIHATH CBOI 4YacTh pabOTbl M KOOPAMHUPOBaTb CBOM JEMCTBUSA C JIPYTMMHU UJIEHAMHU
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOLIUI MPOJYKT MO KpUTEpUsM, cHopMyInpOBAaHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

NPEIMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyyaronuiicss HAy4uTCs:

® CcBOOOAHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSAMHU CTEPEOMETPUU IMPH PELICHUH 3a71ad |
MPOBEJICHUHN MAaTEMaTHYECKUX PACCYKIACHUI;

® [PUMEHSTH AKCHOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX MPHU PEIICHUNA TEOMETPUUECKHX 3a/1a4;

® maccupUIMPOBaTh B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTECH B
MIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE;

¢ CBOOOJHO ONEPHUPOBATH MOHIATHUSIMH, CBI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE: MEXKTY MPSMBIMH
B MPOCTPAHCTBE, MEXKTY IPSIMOM U IITIOCKOCTHIO;

® cBOOOJHO ONEPHPOBATH MOHATHUSIMH, CBI3aHHBIMA C MHOTOI'PAaHHUKAMH,

e CcBOOOAHO pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHKOB (TpU3Ma, MHpaMuja,
IPSIMOYTOJIBHBIN Mapauienenure, Ky0);

® g imaccuuUIMpPOBaTh MHOTOTPAHHHUKH, BEIOUpAasi OCHOBAHUS TSI KITacCU(UKAIIIH;

® CcBOOOJHO ONEPHPOBATH MOHATHUSIMH, CBI3aHHBIMU C CEYCHUEM MHOTOTPAaHHHKOB TIOCKOCTHIO;

® BLHINONHATH MapajlieNbHOE, IIEHTPAbHOE W OPTOTOHANBHOE MPOEKTHpOBaHHWE (Uryp Ha
TUTOCKOCTb, BBITIONHATH N300pakeHus (PUTyp Ha MIIOCKOCTH;



CTPOUTH CEUEHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBINOJIHATH (BBIHOCHBIE) MIIOCKUE
YEepPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATH IUIOUIAAA TOBEPXHOCTEH MHOTOTpaHHHUKOB (IpHU3Ma, MUPaMUIA), TEOMETPUUECKUX
TeN ¢ MpUMEHEeHHuEeM HopMYyII;

CBOOOJHO OMNEPUPOBATH MOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (QUTYPHI,

CBOOOJHO OMNEpUPOBATH MOHATHUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;

BBITOJIHATH I€HCTBUS HaJl BEKTOpaMH;

pemiatb 3aJaud  Ha  JIOKA3aTelIbCTBO MAaTEMAaTMYECKUX OTHOLIEHHMM W HaXO0XKJEHUE
F€OMETPUUECKUX BEJIMYMH, MPHUMEHSSI W3BECTHBIE METOJbI NPU PEHIeHHH MaTeMaTHYeCKUX
3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;

IPUMEHATH NIPOCTEHIINE POrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IPU PEIIEHUU CTEPEOMETPUUECKHX 33]1aY;

W3BJIEKaTh, NPEOOpa3OBbIBaTh M HWHTEPIPETHPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKUX GUrypax, npeAcTaBICHHYIO Ha YepTexaxX U pUCyHKaX;

IPUMEHATH IIOJYyYEHHBbIE 3HAHUS Ha IPAaKTUKE: CPaBHMBAThb W AaHAJIU3UPOBATH DPEAJIbHBIC
CUTyalluu, NPUMEHSATHh H3yYEHHBbIE MOHATUS B IPOLECCE INOHCKA PELIEHUS MaTeMaTHYECKH
c(hopMyJIUPOBAaHHON MPOOJIEMbI, MOJEIUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE T€OMETPHH,
HCCJIE0BATh IMOCTPOCHHBIE MOJENIN C MCIOJb30BAaHUEM T'€OMETPUUYECKUX MOHITHI U TEOpEM,
anmapara anreOpbl, pellath IMPaKTHYECKUEe 3aJaud, CBA3aHHBIE C  HAaXOXKIACHUEM
FE€OMETPUUECKUX BEIMYUH;

UMETh TNPEJCTAaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS TE€OMETPUM KaK COCTaBHOW 4YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

MPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHUSI OCHOBHOM
NpoBepPsAeMoro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OnepupoBaTh MOHIATHIMU: TOYKA, MPAMasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIHEACTBHS M3 HUX IIPU PELICHUH
' reOMETPHYECKHUX 334
73 OnepupoBaTh NOHATHSAMHU: IAPAJUIENBHOCTh W MNEPHEHIUKYISIPHOCTh TPSAMBIX H
' TUIOCKOCTEMN
74 KnaccudummpoBaTh  B3aMMHOE  pAcIONOKEHHE NPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTb NOHATUSAMM: IBYIPaHHBIA YroJl, TpaHd JBYTPAaHHOrO yria, pedpo
7.5 JBYI'PAaHHOIO yIVIa, JIMHEWHBIA Yrojl JBYIPaHHOIO YyIVla, TpajgycHas Mepa
JBYTPaHHOIO yria
76 OnepupoBaTb  NOHATHUSAMHU:  MHOTOIPDAHHUK,  BBIIYKJIBIA W HEBBIIYKJIBIH
’ MHOT'OTPaHHMK, 2JIEMEHTHI MHOIOTPAHHUKA, ITPABUIIBHBII MHOTOIPaHHUK
7.7 PacriozHaBaTh  OCHOBHBIE  BHJBl ~ MHOTOIPDAaHHUKOB  (IUpaMuja, Ipu3Ma,




MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)

7.8

K.]'IaCCI/I(i)I/II_II/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBAaHHUA OJIA Knaccn(bmcaum/l
(BLIHyK.HBIe 1 HCBBIITYKJIBIC MHOTOI'PAHHUKH, TPABUJIBHBIC MHOTOI'PAHHHUKU, IPAMBIC
N HAKJIOHHBIC ITPHU3MBI, HapaJIJIGJIGHI/IHCI[BI)

7.9

OHepI/IPOBaTL IMOHATHUAMU: CEKYyIIad IIJIOCKOCTh, CCYCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBACHITD MPUHIMUIIBI ITOCTPOCHUA ceueHU MHOI'OIrpaHHUKOB, HCIIOJIB3Yyd MCTO
CJIEAO0B

7.11

Crpouth ceueHHs] MHOTOIPAaHHMKOB METOJIOM CJIEZOB, BBIMOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXH M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UTyp: BHI CBEPXY, COOKY,
CHH3Y

7.12

PemraTs 3a/ladd Ha HaXO0XIACHHC TI'COMCTPHUUYCCKUX BCIIMYHUH II0 06pa3uaM nin
aJIropurMaM, IMpUMCHSASA HN3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIpU PCHICHUU
CTAaHAAPTHBIX MATCMATUYCCKUX 3aJla4 Ha BBIYHUCJIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYM:A
TOYKaMH, OT TOYKH OO0 HpSIMOfI, OT TOYKHIO IJIOCKOCTH, MCKIAY CKPCHIMBAIOIIUMHUCIT
MMpAMBIMHA

7.13

Pemate 3ajaun Ha HaXOXXJIEHHE TI'€OMETPUYECKHUX BEJIMYMH IO oOpa3laM MWiH
aaropuTMaM, IPUMEHsSS W3BECTHbIC AaHAJIMTUYECKUE METOAbI IIpU PELICHUH
CTAHJAPTHBIX  MAaTEeMaTHYECKUX  3a7Ja4 Ha  BBIYMCICHHE  YIVIOB  MEXAY
CKPCLIUBAIOIMIMMHUCSA  MPSIMBIMM, MEXKIAY MpsAMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX yTJIOB

7.14

Beruncaste 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma,
nupamma) ¢ NpuMeHeHueM (opMyJl, BEIYUCIATh COOTHOIICHUS MEX/1y IUIOIIASIMU
NOBEpXHOCTEH, 00bEMaMU TOJJOOHBIX MHOT'OI'PAaHHUKOB

7.15

OnepupoBaTh NOHATUAMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPUH, IICHTP, OCh U IIOCKOCTh CUMMETPUU (HUTYPBI

7.16

W3Bnekatb, mpeoOpa3oBBIBATH WM HHTEPIPETHPOBATH  WHPOPMAIMIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHUX (PHUTypax, MPEICTaBICHHYIO Ha UYepTeXax H
pUCyHKax

7.17

[TpumensaTs reomerpuueckue (akTbl Ui PpEHICHUS CTEPEOMETPHUYECKUX 3a7ad,
npeamnojgaratomux HECKOJbKO MAaroB peuicHus, €CJIN YCJIOBUS IPUMCHCHHA 3aJaHbI B
SBHOM (hopme

7.18

[TpumeHsTH npocTeifime MPOrpaMMHBIE cpeacTna u ANEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI IIPU PELUIEHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

IIpuBoauTE NpUMEpPHl MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B IPUPOJE M KU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE

7.20

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IIPAKTUKE: aHAIM3UPOBATH PEAJIbHBIEC CUTYaLlUH
U NPUMCHATH HM3YUCHHLIC IMOHATHA B HNPOHCCCC IMOHMCKAa PCHICHUA MATCMATHYCCKU
chopMyIHpPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh pEaTbHBIC CUTYyallMd Ha S3bIKE
T€OMETPHH, UCCIICIOBATH IIOCTPOSCHHBIC MOJICITH C UCTIOJIB30BAHUEM T€OMETPUICCKUX
NOHSATHI M TEOpeM, amnmapara anreOpbl, pelaTh NPaKTUIECKUEe 3a/1a4H, CBSI3aHHBIC C
HAXOXKJICHUEM I'eOMETPUYCCKUX BEIIMIUH




INPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

7

['eomeTpus

7.1

OcHoBHbIE TIOHATUA cTepeoMeTpuu. Touka, mpsmas, INIOCKOCTb, NMpocTpaHcTBO. IloHsTHE 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

B3aumHOe pacnoniokeHue MpsSMbIX B MPOCTPAHCTBE: NEPECEKAIOIIUECS, MapajliebHble U
cKpemuBampomuyecss Imnpsmelie. llapamnenbHOCTs NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
NnapajjiCJIbHbIC TPAMBIC B IMPOCTPAHCTBC, NAPAJICIIBHOCTDH TpéX MpsAMBIX, HaAPAJICITIBHOCTH
IpPSIMOM M IUIOCKOCTH. YTIIBIC COHAIPABICHHBIMM CTOPOHAMH, YIOJI MEXAY MNpPSAMBIMA B
npoctpaHcTBe. [lapaiyienbHOCTh  IUIOCKOCTEH:  MapajuliesbHble  IUIOCKOCTH, CBOMCTBa
napajuieIbHbIX IocKocTed. [IpocTeifimme mpocTpaHCTBEHHBIE (HUTyphl HAa TUIOCKOCTH:
TeTpas’p, Ky0, mapauiesenurne 1, ToOCTPOSHUE CeUueHU

7.3

[lepneHIUKYISAPHOCTh MPSIMONW M IIJIOCKOCTHU: NMEPHEHAUKYJSPHBIE MPSIMbIE B MPOCTPAHCTBE,
npsiMble MapajiesibHble M NEPIEeHIUKYJISIpHbIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYJISIPHOCTU
OpsIMOM M IUIOCKOCTH, TeOpeMa O MpsAMOW MEpPHEHAUKYISIPHOW IUIOCKOCTH. YTIUIBI B
MPOCTPAHCTBE: YTOJd MEXKIYy MNPAMOM M IJIOCKOCTBbIO, JBYIPaHHBIA YroJ, JUMHEUHBIM Yroma
JBYIpaHHOro yria. llepneHnukynsp ¥ HAaKJIOHHBIE: PACCTOSHHE OT TOYKH 1O IJIOCKOCTH,
paccTosiHue OT MPSIMOU J0 TIIOCKOCTH, MPOEKIUs (GUTYPBI Ha MIIOCKOCTh. [lepneHaukynsipHOCTb
IUIOCKOCTEM: MNpU3HAK MEPHEHAMKYJIIPHOCTH JABYX IUIOCKOcTed. Teopema o  Tpéx
NEPIEeHIUKYIISIpax

7.4

[loHsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAaHHUKA, BBIMYKJIBIE W HEBBITYKIIbIC
MHOTOI'PAaHHUKH, pa3BEpTKa MHOTOrpaHHMKA. [Ipu3ma: n-yroapHas npusma, rpaHd U OCHOBaHUS
Opu3Mbl, TpsAMas W HAKJIOHHAs NPU3MBI, OOKOBas M TMOJNHAsS MOBEPXHOCTb MPU3MBL
[Tapannenenunen, NpsAMOYTrOJIbHBIA MapajjieseNuIe] U ero cBoictsa. Ilupamuna: n-yronbHas
nupamMmuia, rpaHd M OCHOBAHMWE NHPaMHbl, OOKOBas W TIOJIHAS TOBEPXHOCTh MUPAMUJBI,
IpaBWIbHAs W yCeu€HHas NUpaMHJa. OJIEMEHTbl Npu3Mbl U mnupamuibl. I[lpaBuiabHbIE
MHOTOTPaHHMKU: MOHATUE MPABUIBHOIO MHOTOTPaHHMKA, IIPaBWJIbHAs IpU3Ma U IpPaBUIIbHAS
NUpaMuJa, IpaBUIbHAS TPEyrojibHasi MUpaMua U IpaBUIIbHBIN TeTpasap, kyO. [lpencrasnenue
O IPaBWIBHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JOAEKa’Ap W ukocasapyrue CedeHHs] MPU3MBI U
UpamMubl

7.5

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOUYKH, HPSIMON, IUIOCKOCTH.
DneMeHTbl CUMMETPUU B IMpaMuax, napauieienunenax, IpaBuIbHbBIX MHOTOTpaHHUKAX

7.6

Bbruncienue 351eMEHTOB MHOTOTPAaHHHMKOB: p&Opa, AuaroHanu, yriabel. Ilmomans OoxoBoi
IIOBEPXHOCTU M IIOJIHOW IOBEPXHOCTH IPSMON MPU3MBI, IUIOLIAAb OCHOBAaHHUM, TEOpeMa O
OOKOBOW TMOBEPXHOCTU NPsAMON Mpu3Mbl. [lnmomians GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
NpaBWIBHON THpaMHIBI, TeopeMa O IUIomanu ycedéHHoi mupamunsl. [lonstue 06 oObEMe.
O0bEM upamMuibl, IPU3MBI

7.7

[Tono6ubIe Tena B mpocTtpaHcTBe. COOTHOILIEHUS MEXTy TIOIIAIMU TOBEPXHOCTEHN, 00bEMaMu
MOAOOHBIX TEN




4. TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonungecTBo yacos DIIEKTPOHHbIE
Ner/m | HauMeHOBaHNE Pa3aeNoB 1 TEM IPOTPAMMBI | 13 KonTponsuele | [IpakTuueckue (unpossre)
cero paboThI paGoTsI o0Opa3oBaTeNbHbIC
pecypchl

1 BBenieHne B cTepeOMETpUIO 23 1
5 B3aumHoe pacnonoxeHue npsMbIx B 6 1

IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH B 3

MIPOCTPAHCTBE
4 [lepneHUKyYISAPHOCTD MPSAMBIX U IJIOCKOCTEN 25

B IIPOCTPAHCTBE
5 YTIbl ¥ pacCcTOSIHUSA 16 |
6 MHOrorpaHHuKu 7 1
7 BekTopsbl B mpocTpaHCTBE 12
] HOBTOPGHI/IC, 000011IeHNE U CHCTEMAaTHU3aLMs 5

3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 0




5. HIOYPOYHOE IINTAHUPOBAHHUE

10 «b» KJIACC

n/a

Tema ypoxka

KomnunuectBo yacos

KonTponbubie

Bcero
paboTsl

IIpaxkTrueckue
paboThl

Jara
A3Y4YECHUS

ONeKTpOHHBIE
uuppoBbIe
o0Opa3oBaTeNbHbIC
pecypchl

OcHoBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
TUTOCKOCTH, MapajjIeNIbHBIX MPSIMBIX
(oTpe3KOB), CepEeAMHBI OTPE3Ka

02.09.25

IlonsTHA cTepeoOMETpUM: TOUKA, IIPsIMas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKCHHS HA PUCYHKE
IJIOCKOCTH, MapaJIICIIbHBIX TTPSIMBIX
(oTpe3KOB), CepeAMHBI OTPE3Ka

04.09.25

[TonsiTHA: mepecekarouuecs MmIOCKOCTH,
nepeceKaronmecs npsimasi ¥ mioCcKoCTh;
MOJIYIIPOCTPAHCTBO

04.09.25

[TonsiTHA: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh;
MOJIYIIPOCTPAHCTBO

09.09.25

MHOrorpaHHHKH, H300paKEHUE MPOCTCHIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIIX
00BEKTOB

11.09.25

MHOrorpaHHHKH, H300paKEHUE MPOCTEHIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIIX
00BEKTOB

11.09.25

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIIEIACTBUS
U3 HUX

16.09.25

AXCHOMEI CTCPCOMCTPHU U NICPBLIC CIICACTBUA
U3 HUX

18.09.25

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
n3 HuX. CrmocoObl 3aJaHus IIPAMBIX U

18.09.25




IJIOCKOCTEH B mpocTpaHcTBe. O003HAUCHUS
MPSIMBIX U MJIOCKOCTEM

10

N300pakenue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepeceyeHus moTy4eHHbIX
IJI0CKOCTEN. PackpammBaHue MOCTPOEHHBIX
CeueHH pa3HbIMU LIBETAMU

23.09.25

11

N300pakenue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT Uuepe3 ux peéopa.
N300pakeHue nepeceyeHus mory4eHHbIX
IJI0CKOCTEN. PackpammBaHue MOCTPOEHHBIX
CeUeHHH pa3HbIMU LIBETAMU

25.09.25

12

N3o0pakenune ceueHuni mupaMuibl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT Uepe3 ux peéopa.
N300paxeHnue nepeceueHus: NOIy4YeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUeHUN pa3HbIMHU I[BETAMU

25.09.25

13

N306paxenue ceueHnii nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o00paxeHue nepecevyeHus: NOIy4eHHBIX
I10cKoCcTel. PackpamyBaHue OCTPOEHHBIX
CEYEHUH pPa3HBIMM LIBETAMHU

30.09.25

14

Mertoza cieioB Ui HOCTPOCHUS CEUEHU

02.10.25

15

Mertona cnenoB 1yl TOCTPOCHUS CEUCHHMIA.
CBoiicTBa nepeceueHuid MpsIMbIX U
IIJIOCKOCTEN

02.10.25

16

Mertoa cneoB AJisi MOCTPOSHHUS CEUEHUH.
CaoiicTBa nepeceyeHrid MPSMbIX U
IIJIOCKOCTEN

07.10.25

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3maHre BEIHOCHBIX
YEpTEKEN U 3aIIMCh LIATOB MOCTPOCHHUS

09.10.25

18

[TocTpoeHue cedenuii B mupamue, Kyoe mo
TpéM ToukaM Ha péOpax. Co3maHne BRIHOCHBIX

09.10.25




‘-IGpTG)KGfI 1 3aIMMCh IaroB NOCTPOCHUA

19

[TocTpoenue cevueHuii B mupamu/ie, Kyoe mo
TpéM ToukaM Ha p&bpax. CozaHue BBIHOCHBIX
YEPTEKEN U 3aIMCh IIATOB MOCTPOCHHUSI

14.10.25

20

[Toctpoenue cevuenuii B mupamu/ie, Kyoe mo
TpéM ToukaM Ha p&bpax. CozaHue BHIHOCHBIX
YEPTEKEN U 3aIMCh IIATOB MOCTPOCHHUS

16.10.25

21

[ToBTOpenue mnanumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYroJIbHUKOB

16.10.25

22

IToBrOopenue mianuMmerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HAa BEIHOCHBIX
yeprexax. Mctopus pa3zBUTHS IUIAHUMETPUU U
CTEPEOMETPUH

21.10.25

23

KoutpoabHnas padora " AKCHOMBI
crepeoMerpuu. Ceyenusn"

23.10.25

24

B3aumHoOe pacnonoxeHue NpsiMeIx B
npoctpancTBe. CKpelBarouecs npsmele.
IIpu3Haky CKpEIMBAIOINXCS MPSMBIX.
[TapamienbHbIe IPsIMbIE B IPOCTPAHCTBE

23.10.25

25

TeopeMa 0 CyI1eCTBOBAHUH U €IMHCTBEHHOCTH
MPSAMON MapaJieIbHOW TAaHHOW MPSIMOiA,
MPOXOASIICH yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHo# npsMoi. Jlemma o
MepeceYeHN N NapayIeIbHBIX MPSIMBIX
MJIOCKOCTBIO

06.11.25

26

[TapannensHOCTh Tpex npsiMbIX. Teopema o
TpEX MapajuleNIbHbIX NpAMBIX. Teopema o
CKPELIMBAIOIINXCS MTPSIMBIX

06.11.25

27

[TapannensHoe npoektrpoBanue. OCHOBHBIE
CBOMCTBA MapaJlIeIbHOTO MPOSKTUPOBAHUSI.
N3o0pakenue pa3Hpix (GUTyp B MapauieIbHON
MIPOEKIIUU

11.11.25




28

[HenTpansHas npoeKus. YToiI ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMH. YTOJ MEXKIY
TPSIMBIMH

13.11.25

29

3agaun Ha JOKA3aTeIbCTBO U UCCIEA0BaHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE

13.11.25

30

ITonsATHA: MapauIeIBHOCTD IPSAMON U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apajIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa mapauieIbHOCTH IPsIMOH U
IJIOCKOCTH

18.11.25

31

reOMeTpI/I‘{eCKI/Ie 3aa4yy Ha BBIYUCIICHUC U
JI0Ka3aTebCTBO, CBA3aHHBIC C
napajjiCJIbHOCTBIO IMTPAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

20.11.25

32

[TocTpoeHune ceuenus, TPOXOISILETO Yepes
JTAHHYIO TIPSIMYIO Ha YEPTEXKE U
MapajiyIeIbHOIO IPyrou npsimoil. Pacuér
OTHOILICHU I

20.11.25

33

[TapannenbHas npoekuys, IPUMEHEHNE AJIs
MIOCTPOCHHUS CEYeHUH KyOa U
napayuienenunena. CpoicTsa
napajuieJienune1a u Ipu3Mbl

25.11.25

34

[TapannensHele iockocty. [pusnaku
napajyIeIbHOCTH JIBYX INIOCKOCTEH

27.11.25

35

Teopema o mapamieTbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, Hpoxomnueﬁ
yepes TOUKY, He MPUHAIJICKAIILYIO TaHHOMN
IUIOCKOCTH U CJICACTBHSA M3 Heé

27.11.25

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
MapAJUIEIILHOCTH MIPSIMBIX NIEPECEUEHUS IIPH

NEPCCCUCHUM ABYX MapalJICJIbHBIX IIOCKOCTEH

TpeTheil

02.12.25

37

CBoiicTBa mapajuIeJIbHBIX TNIOCKOCTEH: 00

04.12.25




OTpe3Kax NapasuieIbHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXAY MapajieIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOI ¢
JABYMS apaJIJIeIbHBIMU TJIOCKOCTSIMU

IToBTOpenue: Teopema Iudaropa Ha

38 04.12.25
IJI0CKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS 09.12.25
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO 11.12.25
napajulieJenune1a

41 Brruncnenue yiMH OTPE3KOB B KyOe U 11.12.25
IPSIMOYTOJIBHOM NapajuIeIICIMIIe e
[lepneH UKy IAPHOCTD MPSAMOM U TUIOCKOCTH.

42 [Ipu3Hak NepHneHAUKYJIAPHOCTH IPSIMOU U 16.12.25
IJI0CKOCTH
[IepneH UKy IAPHOCTD NPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJISPHOCTH IPSIMON U 18.12.25
IJI0CKOCTH
Teopema o cyliecTBOBaHUM U €IMHCTBEHHOCTH

44 NPAMOH, IPOXOAAILEH Hepes TOUKY 18.12.25
IIPOCTPAHCTBA U NEPIEHANKYISIPHON K
IJIOCKOCTH

45 [InocKkOoCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE 23.12.25
B MHOTOTPaHHUKAX

46 [InockocTH ¥ EpHEHANKYIISIPHBIE UM IIPSIMbIE 251205
B MHOT'OTPaHHHMKAX

47 [lepnennukynsip u HaknoHHas. [locTpoenue 251225
NEPIEHUKYIISIPA U3 TOUYKH HA IPSIMYIO

48 [lepnennukynsip u HaknoHHas. [loctpoenue 30.12.25
NEPIEeHIUKYIISIpa U3 TOYKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsmas u 13.01.26
oOpaTHas)

50 TeopeMma o Tpéx nepneHAuKyJIsApax (mpsMasi u 15.01.26




oOpatHas)

51 YToa Mexay CKpeIMBAOIIMMUCS IPSIMBIMHU 15.01.26

59 [Touck neprneHANKyYISIPHBIX MPSAMBIX C } 20.01.26
TOMOUIBIO NEPIEHIUKYJIIPHBIX INIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHUE 22.01.26
[TocTpoenue ceuenunii kyba, IpU3MBI,

54 IIPaBWJIbHOM NMUPaMUbI C IIOMOILBIO 22.01.26
OPTOrOHAJIBLHON MPOEKIIMHU
[Toctpoenue ceueHuii kyda, MpU3MBL,

55 [IPaBUJIILHOM MUPAMUBI C TIOMOLIBIO 27.01.26
OpPTOTOHAJILHOM MPOEKIHNH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 mockocTy. [limockoctu cumMmerpuil B 29.01.26
MHOTOTpaHHHUKaX

57 [Ipu3HaK NepHneHANKYJIAPHOCTH IPSIMOU U 29.01.26
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

53 HpaBI/IJ'IBHIiIe MHOTOrpaHHMKH. Pacuér 03.02.26
PaccTOSHUM OT TOYKHU J0 IIJIOCKOCTH

59 HpaBHanLvIe MHOTOIpaHHUKHU. Pacuér 05.00.26
PAacCTOSHUM OT TOYKH JIO INIOCKOCTH
CriocoObl OMYCTUTh MEPHEHAUKYJIISPDI:

60 CUMMETPUS, CABUI TOUKHU IO NapaljIeIbHON 05.02.26
IPSAMOI

61 Casur no Henapannemiﬂoﬁ MIPSIMOH, 10.02.26
U3MEHEHUE PACCTOSIHUM
Kontponbnas padota "B3anmuoe

62 pacnoioKEeHNE MPSAMBIX U INIOCKOCTEN B 12.02.26
npocrtpaHcTae"
IToBTOpEHME: Yroa MeKay MPSIMBIMU Ha

63 IJTIOCKOCTH, TPUTOHOMETPHUS B TPOU3BOJIBHOM 12.02.26
TPEYrOJbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHME: YyTOI MEKTY 17.02.26

CKPCIIUMBAOIIMMHCS IIPSAMBIMUA B




IIPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/Ie MCTObI BEIYUCIICHUSA yIJia
MCXKAY IPAMBIMU B MHOI'OT'PaHHHUKAX

19.02.26

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJIOB JIBYTPAHHOTO yTiia

19.02.26

67

[lepnenukynsipHele mockoctu. CBoiicTBa
B3aMMHO NEPIIEHAUKYJISPHBIX IIOCKOCTEH

24.02.26

68

[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN;
Teopema O IPsIMOM NIEPECEUCHHUS IBYX
IJIOCKOCTEH MEPHEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

26.02.26

69

[TpsmMoyroibHbIN Napasienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuleJenunea

26.02.26

70

TeopeMa 0 JuaroHaljii npsiMmoyroJIbHOTO
napajjiejacnuincaa u CICACTBUC U3 Heé

03.03.26

71

CrepeomeTpuueckue U NpUKIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX U TJIOCKOCTH

05.03.26

72

IToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napasJiesIbHble INIOCKOCTH B CTaHAAapPTHBIX
MHOTOTpaHHUKAX

05.03.26

73

[Tapa napayenbHbIX IVIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXKIy CKPEIIUBAIOIUMUCS NIPSIMBIMU B
IIPOCTBIX CUTYyalUsIX

10.03.26

74

Paccrosane ot TOUkHn J0 IINIOCKOCTH,
PaCCTOSAHUC OT l'[pﬂMOfI A0 IIIIOCKOCTH

12.03.26

75

Beluncnenue paccTosHUN MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePIEHIUKYISPHOU IIJIOCKOCTH

12.03.26

76

TpéxrpaHHblil yroi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,

17.03.26




TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO YTJia

DneMeHThl cepruuecKoil reoMeTpun:

77 1 19.03.26
reoJIe3nYeCcKue JIMHUYU Ha 3emiie

78 Kontposnbnas padota "Yrisl u pacctossaus" 1 19.03.26

79 CI/ICTeMaTI/BaL}'I/ISI 3HaHu# "MHOrorpaHHuK u 1 24.03.26
€ro JIEMEHTbI

R0 [Tupamuna. Buasl nupamua. [lpaBunsraas 1 26.03.26
UpaMuia

’1 [Ipusma. [IpsimMast 1 HAKIOHHAS IPU3MBIL. 1 26.03.26
[IpaBunbHas npusma

%2 [IpsiMoit mapannenenunea, NpIMOyTOTbHBIN 1 07.04.26
napasuieNnenumnena, Kyo

83 Brinykibie MHOTOrpaHHUKU. Teopema Diepa | 1 09.04.26
Brinykibsie MHOTOrpanHuku. TeopeMa Diepa.

84 IIpaBuiibHBIE U NTOJTyIIPABUIIbHBIE 1 09.04.26
MHOTOTPaHHUKHU

85 Kontposnbnast pabota "MHororpanHuku" 1 14.04.26

36 [TonsiTre BeKTOpa Ha TIIOCKOCTH U B 1 16.04.26
MIPOCTPAHCTBE

87 CymMmMma BEKTOPOB 1 16.04.26

88 Pa3zHOCTh BEKTOpPOB 1 21.04.26

89 [IpaBuiio mapanienenuneaa 1 23.04.26

90 YMHOKEHHE BEKTOpa Ha YUCJIIO 1 23.04.26

91 PasnoxxeHue BekTopa 1o 6a3nc3ul TpEX 1 78.04.26
BEKTOPOB, HE JISIKAIUX B OJIHOM IJIOCKOCTH

92 CkasisipHO€ NTPOU3BECHUE 1 30.04.26

93 Brluucnenue yria Mex1y BEKTOpamMu B 1 30.04.26
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 05.05.26

95 [Ipocreiimume 3aga4u ¢ BEKTOpaMU 1 07.05.26

96 [Ipocreiimune 3aga4u ¢ BEKTOpaMU 1 07.05.26




97 [Ipocreiiune 3a1a41 ¢ BEKTOpaMHU | 12.05.26
98 O0001IeHre ¥ cucTeMaTH3alusg 3HaHUH 1 14.05.26
99 O000111eHIE U CUCTEMATH3ALUS 3HAHUI 1 14.05.26
100 O000111eHIE U CHUCTEMATH3ALU 3HAHUI 1 19.05.26
101 0O00011IeHME ¥ cucTeEMaTU3alus 3HAHUI 1 21.05.26
102 O000111eHIE U CUCTEMATH3ALUS 3HAHUI 1 21.05.26
103 O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 1 26.05.26

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

103




6. YAEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
I'eometpus, 10-11: yue6HUK A1 00111€00pa30BaTENbHBIX YUPEKIAECHUH : 0a30BbIi U MPOPUIbHBIN YPOBHU

/ [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u ap.] — M. : [Ipocsemenne, 2023

METOANYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA

1.

I'eomerpus, 10-11 : yueGHuUK 115 0011e00pa30oBaTENbHBIX YUpekKIACHUN : 0a30BbIM U MPOPUIbHBII
yposn#u / [JI.C. Atanacss, B.®. byry3os, C.b. Kagomies u ap.] — M. : [Ipocsemienue, 2023

Caaksu C.M., byryzoB B.®. «M3yuenme rteomerpum B 10-11 Kmaccax» Meroguueckue
pexomeHnauuu kK yueoHuky. Kaura nns yuurens; M. «I[Ipocsemenue», 2023

3uB b.I'. «/lunaktuueckue matepuansl mo reomerpuu ist 10 kimaccan; M. «IIpocsemenue», 2023
byryzoB B.®., ['mazkoB [O.A. «PabGoume Tterpamu mo reomerpun mns 10 xmaccay; M.
«IIpocsemenuey, 2023

banasn O.H. I'eomerpus: 3amaun Ha roTOBBIX uepTekax ais nmoAaroroBku k EI'D: 10-11 kmaccsr;
PoctoB u//I; ®enunkc, 2023

PabunoBnu E.M. «3amaun m ynpakHeHHs Ha TOTOBBIX depTexkax. 10-11 kmaccel. ['eomerpusy;
«Hnekcay», 2023

Epmosa A.Il., T'onmo6opoasko B.B. «CamocTosiTennsHbIe W KOHTPOJIbHBIE paboTsl. ['eomerpus 10
knaccy; «Mnekcay, 2023

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Ne | HaumeHnoBanue Kpatkoe onrcanue 31eKTpOHHOIO [IpaBooOnagaTennb
/1 | 3JEKTPOHHOTO 00pa3oBaTeNBLHOIO pecypca (BKI0Yas CTPYKTYPY, | 3JEKTPOHHOTO

00pa30BaTeNbHOrO | MPEIMETHOE COJIEpKaHNe U METaJaHHbIE, 00pa3oBaTEIbHOTO

pecypca, MO3BOJISIOIINE OJJHO3HAYHO MJICHTU()ULIUPOBATD pecypca

COCTaBUTENb AJEKTPOHHBIN 00pa30BaTENbHBIN pecypc) (HauMeHOBaHUE

(coctaBuTENN) IOPUANYECKOTO JINLA

3JIEKTPOHHOTO 60 pamuius, umsl,

00pazoBaTeIHLHOTO 0TYeCTBO (IIpU

pecypca HaJTUIHH)
¢bu3nUecKoro auIna,
KOTOpOMY B
YCTaHOBJIEHHOM
3aKOHOJATEIHCTBOM
Poccuiickoit
denepanuu nopsake
IIPUHAJICKUT
UCKITIOYUTEIbHOE
IIPaBo Ha
BJIEKTPOHHBIN
0o0pa3oBaTeNIbHbIN
pecypce)

l. VYuebnblil onnaitH-kype a1 10 kiacca,

50P: BKJIIOYAIOIUI TEOPETUYECKHE Matepuanbl,

"Teomerpis. 10 3aJlaHus U TECThI C aBTOMAaTHYECKOM MPOBEPKOU 000 "IK1ace"

cnace” MIPaBWJIBHOTO OTBETA JJIsl BCEX Pa3/IesioB

¢benepanpHON paboyel mporpaMMsbl. 3a1aHUs
HalpasJIeHbl Ha HOPMHUPOBaHHE




MH(OPMAIIMOHHBIX KOMITETEHITUH 1 0a30BbIX
3HaHWI B OCHOBHOM 00JIacTH 00y4YEeHUS, a TAKXKE B
CMEXHBIX 00J1aCTAX; CIIOCOOHOCTH K aHATU3y U
CUHTE3Y, CIOCOOHOCTH K PEIICHUIO 3314,
po0JieM, K MPUMEHEHUIO 3HAHUI Ha TIPAKTHKE.
Oco0eHHOCTh 3aaHNi 3aKJIF0YAETCSA B HAIMYNH
reHepaIuii, Mo3BOJISIONINX 00paIaTsCcs K
YIPOKHEHUSAM HEOTHOKPATHO, a TAKXKE B HAJTMYNN
OAPOOHOr0 OOBSICHEHUS PEIICHUS

OMalIlTHUE OO0P "lomamuue 3aganus. Cpegaee ooiee
A A o " pelL » AO UznarenscTBO
3a1aHus. obpaszoBanue. ['eomerpus”, 10 - 11 xmacec. AO " "
" " IIpoceemienue
['eomeTpus MznpareasctBo "lIpocBenieHune
Tpenaxep

"O0nako 3HaHMin".

Maremaruka. 10
KJacc

Tpenaxep "Ob6nako 3HaHui". Maremaruka. 10
knacc, OO0 "duzukon Jladc"

000 "duzukou Jlad"

D0P ¢ UHTEpaKTUBHBIMU 33JIaHUSAMH pa3padoTaH
JUISL ICTIOJIb30BAaHUS B YPOUHOUM M BHEYPOUHOU
JESTETLHOCTH B KAYECTBE BCTIOMOTaTEeIIbHBIX

Martemaruxka. MatepuanoB. Kypc cogep uT noiHbIi nepeyeHb
I'eomerpus. 00yYaromux MaTepUaoB JIJIsl OCBOCHUS 000 "CxaeHr"
WuTepakTuBHBIE | IpOrpaMMBbl 0a30BOT0 YPOBHS [0 MaTeMaTHKe
3amanus. 10 xknace | kypca reometpun 10-ro xkinacca. S0P

MpeHa3HayeH /715 TOMOIIU B peanu3alun

00s13aTeNbHON YacTH 0011e00pa3oBaTeILHON

MIPOrPaMMBbI

Hudposoii kypc pa3paboTaH B COOTBETCTBHH C

®denepallbHBIMHU TOCYAapCTBEHHBIMH

o0pa3oBaTebHBIME CTaHAAPTaAMHU, (perepaTbHBIMH

} OCHOBHBIMH 00pa30BaTeIbHBIMU MPOTpaMMaMu ®TAOY JIITO
[udposoii kypc YHHUBEPCATHHBIM TEMATHUYECKUM " ARaEMIS
"T'eomerpus" 10 KJIACCH(UKATOPOM JJISI UICTIOJIb30BAHUS TIPH
o MuHnpocBeneHust

KJ1acc peanu3anuy 4yacTu o01eo0pa3oBaTeIbHOM Poccun”

pOrpaMMel, GOPMUPYEMOH YIaCTHUKAMH
00pa30BaTeNbHBIX OTHOIICHUH IO TIPSIMETY
"T'eomeTpus" (cpennee odiiee oOpa3oBaHueE,
0a30BbIi YPOBEHB)




7. JIUCT ®UKCUPOBAHUS USMEHEHWH U JOITOJTHEHU
B PABOYEM TIPOI'PAMME

Jlamaenecenuauzmenenuil,
OONONHEHUIL

Cooepircanue

Cozcnacoeanue c
3amecmumenem
oupexkmopa (noonucew,
pacuiugpoexa noonucu,
oama)

IHloonucvnuua,
GHeCu1e203anuch




COI''TACOBAHO

[IpoToKoJ 3acenanusi METOIUIECKOTO
coseta MBOY «JIunen Ne 13»

ot 29 aBrycra 2025 roma Ne 1

Anuna BriagumuposHa JleMugoBa

COI'JTACOBAHO
3amectuTens qupekTopa no YBP
Kapune I'epmanoBna Epemsin

29 aprycra 2025 rona

JOKYMEHT ITOAITMCAH
DJIEKTPOHHOM HOAITUCHIO
3amecTuTens aupekropa no YBP
Jemunosa Annna Bragumuposha
TTonmucano: 29.08.2025r.
KBanudpuunpoBaHHast MOAIMHCH:

40B360942F31E16FDBEABOE18D96FA88
17.11.2024r. - 10.02.2026r.

JOKYMEHT ITOAITMCAH
SJIEKTPOHHOM TTOITUCHIO
" BamecTuTens nupekropa no YBP
Epewmsn Kapune 'epmanoBHa
Ioamucano: 29.08.2025r.
KpanuduiupoBanHas HO/IIUCk:

677BA1C73E46C12F8003EE391E5956F4
15.10.2024r. - 08.01.2026r.




