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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

B 2024-2025 yyeOHOM roy Ha ypokax MaTeMaTHKH B 6 Kjlacce UCIOJIb3YIOTCS
udpoBbie 00pa3oBaTENbHBIE PECYPCHI, BKIIOUEHHbIE B (efepalbHbIil MepeUyeHb
AJIEKTPOHHBIX 00pa30BaTENbHBIX pecypcoB, coriacHo I[Ipukasy MuHucrepcTBa
npocsetienust Poccuiickoit @enepamnmu ot 18.07.2024 No 499 "O6 yTBepkIeHUU
dbenepabHOTO TIepEeUHsI IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB, JAOMYIICHHBIX
K MCHOJIb30BAHMIO MPU PEATU3AUU MMEIOIIHUX FOCYJapCTBEHHYIO aKKPEIUTALMIO
0o0pa3oBaTeNIbHBIX NMPOrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOIO OOLIETro, CPEIHErO
oO1ero oopazoBaHus'.

(3apeructpuponan 16.08.2024 Ne 79172).

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEOHEro OOIero
oOpa3oBaHus OO0YyCIIOBJI€HA MPAaKTUYECKOHM 3HAUYUMOCTBIO METANpEIMETHBIX H
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcs, ¢GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTPaKECHUS
MaTEMaTU4YECKOU HAYKOM SIBJIEHUM U IIPOLECCOB PEAIbHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MAaTEMaTUUECKOTO MOJIEIMPOBAHUS B HAYYHOM IIO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUALIUXCSI, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJIs aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBAsieTCss OAHUM M3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.



Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MPU HU3YYCHUHU OOYYarOIIUMUCS
MOHSATUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJI€ pPCIICHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
THITIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCS TPH PEIICHUH 3a]a4 eCTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (pu3mKu.
YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIMAIBHOTO ObITHS, ¢dopMa
OTPaKEHUS OKPYXAIOIIET0 MHpPA, YCJIOBHE YCIEIIHOTO IMO3HAHWS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIC BUABI yI€OHOU U TPYAOBOH EATEIBHOCTH, IBIISETCS
OJHUM €3 TPO(PECCHOHATHPHO BAXKHBIX Ka4yeCTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITENFHOCTH IO MHOTUM HAIPaBICHUSIM.
[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypOBHE 00yueHus — 00Ieo0pa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TIEOMETPUYECKMX 3HAHUM MW JEHUCTBUHM, crneuu(puuHbIX
T€OMETPHH, BO3MOXXHOCTH  YCHEIIHOTO MPOJODKEHHS  OO0pa30oBaHUA  TIO
CHEIMATLHOCTSAM, HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.
[TporpaMMa mno reoMmerpur Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
oOyuJaroluxcs CpeHel LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIIME MAaTEMaTHUECKUE YMEHHUS, CBA3aHHBIE CO
cennUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTH U3yUHUTh TEOMETPHUIO 00Jiee TITyOOKO, eClTu
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX 3HAHUSX B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.
JlocTikeHne T1eMM OCBOCHUS MPOrPpaMMbI  00ECTIEUYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHRIMH 3aJayaMH  OCBOGHHUS  Kypca
«I"'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:
e (opMHpOBaHHE TPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU
KyJbTYPBl M OCO3HAHHE €€ B3aMOCBS3H C OKPYKAIOIUM MHPOM;

e (dopMmupoBaHHE MTPEACTABICHI O MHOTOTPaHHUKAX M TeJlaX BpalleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEINSX, MO3BOJISIIONIMX OIMUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B

peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;



e OBJAJCHUE METOAAMM PELICHMs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSAX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHume yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHHEe YMEHHS TPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHBIC
pacCykKJIeHUsT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MMO3HABATEIIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;

e (opmupoBaHue PyHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yMEHHUE PACIO3HABATh MPOSBICHUS] TEOMETPUUECKHUX MTOHSATUH, 00BEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3yYEHUU
JIpYyTUX  y4eOHBIX  MPEIMETOB, MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, POpPMYyIHPOBATh UX HA A3BIKE TEOMETPUHU U CO3/1aBATh
F€OMETPUYECKHE MOJIEIH, NPHUMEHSITh OCBOEHHBIM TI€OMETPUYECKUI
anmapar g pElIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3a/1ad,
WHTEPIIPETUPOBATH U OLICHUBATH MMOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEpPEOMETPHUH B Hayaje ero U3y4eHus 3a/1a4, peliaeMbIX Ha YPOBHE HUHTYUTHBHOTO
MO3HAHUSA, U OINpEAeNEHHBIM 00pa3oM OpraHM30BaHHas padoTa HAJl HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO MBILIUICHUS,
CTUMYJIMPYET NPOTEKaHUE UHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUIIIEMY
U3YUYEHUIO MIpEeIMETA.

[IpeanouteHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCA 3a CUET pELICHUS 3aa4 Ha CO3/IaHue
MPOCTPAHCTBEHHBIX O0pa30B M 3a7ady HAa OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ngaHue oOpaza NTPOBOJUTCS C OMOPOM HaA HArISAHOCTh, a
OTIepUpPOBaHUE 00PA30M — B YCIIOBUSAX OTBIJICUEHUS OT HATJISIHOCTH, MBICJIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cozaeparesibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukuny, «IIpsiMble U MIIOCKOCTU B MPOCTpPaHCTBE», «Tena BpaueHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUUN
pacrnpenemnseTcs He TOIBKO M0 COAEPKaTeIbHBIM JIUHUSM, HO U 110 TOJaM 00y4YeHUs
Ha YPOBHE CPEIHETO O0IeT0 00pa30BaHuUs.



Conepxanne 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsI paboyell MmporpaMMbl, pachpeneia€HHBIM 10 ToaaM OOydeHHS,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHUE T'E€OMETPUUECCKIUMHU
MOHSATUSMH W HABBIKAMHU OCYIIECTBIISIIOCH MOCIEA0BATEIBHO U TOCTYNATEIbHO, C
COOJTFOICHUEM TPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OOYydYaIoUIUXCs, pacUIupss U
yrayOssist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpun oTBOAUTCA 2 4aca B Henenmo B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a JiBa rojga ooydyenusi - 102 y4eOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3yromue LUIMHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJl JEUCTBUU € BekTopamu. IlpsmoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Beruncienne yrioB Mexay NPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI WU Mp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U AESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3u4HbIX BUAOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTHIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHOM E€ATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmesus, obecneuusarom ghopmuposanue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHaTh TpOCTEIMEe TPOrpaMMHBIE  CPEICTBA M AJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIE (HU(POBHIE)
Kourposbnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
1 BBGI[CHI/IC B CTCPCOMETPUTIO 10 2 https://www.yaklass.ru/p/geometria?YkIShowAll=1
HpHMLIe U IINIOCKOCTH B ITPOCTPAHCTBE.
2 [TapannenbHOCTh NPSIMBIX U 12 1 2 https://www.yaklass.ru/p/geometria?YkiShowAll=1
IUIOCKOCTER
IlepnenaUKYISIPHOCTD MPSIMBIX U
3 P g “y p P 12 2 https://www.yaklass.ru/p/geometria?YkIShowAll=1
IIJIOCKOCTEN
VT8I MEXK IIPpSAMBIMHU U
4 Ay p 10 1 2 https://www.yaklass.ru/p/geometria?YkiShowAll=1
IIJIOCKOCTSAMU
MHOFOI‘paHHI/IKI/I 11 1 2 https://www.yaklass.ru/p/geometria?YkiShowAll=1
6 OO0BEMEI MHOTOI'PaHHHUKOB 9 1 2 https://www.yaklass.ru/p/geometria?YkiShowAll=1
HOBTOpeHI/IeZ CCUCHUS, paCCTOSAHUS U
7 4 1 2 https://www.yaklass.ru/p/geometria?YkiShowAll=1
YTJIBI
OBLIEE KOJIMYECTBO YACOB I10 63 5 14

I[TPOTPAMME



https://www.yaklass.ru/p/geometria?YklShowAll=1
https://www.yaklass.ru/p/geometria?YklShowAll=1
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Tena BpameHus 12
OOBEMBI TEN 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001mEeHNuE, 7 |
CUCTeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

Tema ypoka

KoanuecTBO 4acoB

Jlara

Bcer

0 ble padoThI

KonTpoibu

IIpakTH4yeck
ue padboThbl us

U3y4eH

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

NuauBuayaibH
asi pabora

OCHOBHBIC TOHSATHS
CTEPEOMETPHH:
TOYKa, Ipsimasi,
TUTOCKOCT,
MIPOCTPAHCTBO.
IIpaBuna
n300pakeHUs Ha
PUCYHKAX:
H300paXKeHUS
IUIOCKOCTEH,
MapajuIeIbHBIX
MPSIMBIX (OTPE3KOB),
CepeHBI OTpE3Ka

02.09.2024

ITonsaTus:
MepeceKarnmecs
IUIOCKOCTH,
IepeCEeKarIIecs
npsimMas u
MIOCKOCTh

02.09.2024

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

ITonsarus:
MepeceKarnmecs
MIOCKOCTH,
IepECEKArOIINECS

09.09.2024

NunuBuyansHo
e
KOHCYJIbTUPOBA
HHUE



https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass

npsiMas U
IIJIOCKOCTh

NunuBuyansHO
€ 3aJjaHue

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
n300paxeHue

MHOTI'OI'paHHUKOB Ha

pUCYHKaX, Ha
MIPOEKIIMOHHBIX
gepTexax

https://www.yaklass.ru/p/geometria?YkiIShowAll=1#p

rogram-10-klass

09.09.2024

HauannpHbie
CBEICHUs 0 KyOe u
NUpaMUIE, UX
Pa3BEPTKU U
moxenu. CeueHus
MHOTOT'PAaHHUKOB

Hauanensbie
CBeJleHUs 0 KyOe U
UpamMuIe, UX
Pa3BEPTKU U
Mozenu. CeueHus
MHOTOTPaHHUKOB

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTePCOMETPUH:
AKCHUOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

16.09.2024

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

16.09.2024

23.09.2024

NunuBuayansHO
e
KOHCYJIbTUPOBA
HHUE
NunuBuyansHo
€ 3aJIaHne



https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass
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https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass

ITousartue 00
AKCHOMAaTHYECKOM
[IOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPCOMETPHUH U
CJICOCTBUA N3 HUX

ITonstue 00
AKCHOMATHYECKOM
MMOCTPOCHHUH
CTCPEOMETPHH:
AKCHOMBI
CTEPEOMETPUU U
CIIEICTBUS U3 HUX

23.09.2024

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

30.09.2024

10

ITonsatue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUH
CTePEOMETPHH:
AKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

30.09.2024

11

Bzanmnuoe
pacmoiokKeHne
HpSIMI)IX B
MIPOCTPAHCTBE:
MEPECEKAOIINECS,
MapajuieabHbIE U
CKPEILLIHBAOIINECS
MpsIMBIE

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

07.10.2024
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HapaHHeHBHOCTB https://www.yaklass.ru/p/geometria?YkiShowAll=1#p HH,HI/IBI/IIIYEUIBHO
rogram-10-klass
IIpsAMBIX U €
IIJIOCKOCTEH B KOHCYJIbTUPOBA
IIPOCTPAHCTBCE! HUC
12 napasuieibHbIe 07.10.2024 WHMBU Ty aTEHO
IpPsAMBIC B € 3aJaHue
IMPOCTPAHCTBC,
napajijiCJIbHOCTb
TPEX MPAMBIX
HapaJIJIeJILHOCTL https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
IIPpsAMBIX U
IJIOCKOCTEN B
13 IIPOCTPAHCTBE: 14.10.2024
[TapannenpHOCTH
NpSAMON 1
IINIOCKOCTH
er'II)I c https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
14 COHAIPABJICHHBIMU 14.10.2024
CTOpOHaAMM1
yro_]-[ MEXKI https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
y rogram-10-klass
15 MIPSIMBIMU B 21.10.2024
IMPOCTPAHCTBEC
yron MEX]T https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHI[I/IBI/IH AUTLHO
y rogram-10-klass y
16 MPSIMBIMU B 21.10.2024 ¢ 3a/aHme
IIPOCTPAHCTBC
HapaHHeJ'IBHOCTB https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
IIOCKOCTEM:
17 11.11.2024
napaJiyICJIbHBIC

IIIIOCKOCTH



https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass
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NunuBuyansHO

CaoiicTBa
€
18 napasieabHbIX 11.11.2024
o KOHCYJIbTHUPOBA
IIJIOCKOCTEN
HHUEC
HpOCTeﬁHIHe https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
IMPOCTPAHCTBCHHELIC
UT'YPBI HA
19 (b yp 18.11.2024
IIJIOCKOCTH:
TeTpas’ap, Kyo,
mapayiCICIIMIICa
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHIII/IBI/I,ZIYEUH)HO
rogram-10-klass
IlocTtpoenue e
20 P . 18.11.2024
CCUCHUU KOHCYJIbTUPOBA
HHUC
HOCTPOGHI/IC https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
21 25.11.2024 rogram-10-klass
CCUCHUUN
KOHT OJIbHAS https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
p rogram-10-klass
pabora 1o Teme
"[Ipsimble u
IINIOCKOCTH B
22 25.11.2024
IMPOCTPAHCTBE.
ITapamiensHOCTB
MPAMBIX U
TJI0cKocTei"
H HEeHINKYVIISIDH https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IH UBH BH
ep CHI yH p oc rogram-10-klass A Hyaﬂ 0
Th IIPSIMON U €
23 P 02.12.2024
IIJIOCKOCTH: KOHCYJIbTUPOBA
NEPpNCHAUKYJIIPHBIC HHUC
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https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass

MpsIMbIE B
MIPOCTPAHCTBE

[IpsimMble
IapauleIbHbIEC U

24 02.12.2024
NECPHICHAUKYJIIPHBIC
K IINIOCKOCTHU
HpﬂMBIe https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHI[I/IBI/II[yaJ'IBHO
rogram-10-klass
napaJijiCJIbHBIC 1 e
25 09.12.2024
NECPHNCHANKYJISAPHBIC KOHCYJIBTUPOBa
K IINTIOCKOCTH HUe
HpI/ISHaK https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
IICPIICHAUKYIJIAPHOC
26 P N yip 09.12.2024
TH IIPAMOU U
IINIOCKOCTHU
HpI/ISHaK https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHI[I/IBI/IH AUTEHO
rogram-10-klass y
IICPIICHAUKYIJIAPHOC € 3a1aHUC
27 P N yip 16.12.2024
TH IIPSIMOHU U
IIJIOCKOCTH
TeO eMa O II HMOﬁ https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
p p rogram-10-klass
28 NEepIEHIUKYISAPHOU 16.12.2024
IIJIOCKOCTHU
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p HH}II/IBI/IHyaﬂbHO
Teopema o npsamon rogram-10-klass
o €
29 NEePIEHUKYISAPHON 23.12.2024
KOHCYJIbTUPOBA
IINIOCKOCTHU
HHUC
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p Pa360p
Teopema o npsmon rogram-10-klass
w «3arnagarmero»
30 MIEPIEHIUKYIISIPHOI 23.12.2024
3aganus EI'D
IIJIOCKOCTHU

npoduns/6aza
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31

32

[lepnennuxymsap u
HAKJIOHHBIE!
paccTosiHue OT
TOYKH 10
IJIOCKOCTH,
paccTosiHue oT
IpsIMOH 10
IIJIOCKOCTH
Ilepnennukymnsap u
HAKJIOHHBIE:
paccTosiHue oT
TOYKH J10
IJIOCKOCTH,
paccTosiHue oT
NpSMOM 10
IJIOCKOCTH

30.12.2024

30.12.2024

https://www.yaklass.ru/p/geometria?YkiIShowAll=1#p
rogram-10-klass

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

NunuBuyansHO
€ 3aJjaHue

33

34

[lepnenaukymnsap u
HAaKJIOHHBIE:
paccTosiHuE OT
TOYKHU 10
IIJIOCKOCTH,
paccTostHUE OT
IIpsAIMOH 10
IIJIOCKOCTH
[lepnenukymnsap u
HAKJIOHHBIE:
paccTostHUE OT
TOYKHU 10
IJIOCKOCTH,

13.01.2025

13.01.2025

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

NunuBuyansHO
e
KOHCYJIbTUPOBA
HHUE
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paccTostHuE OT
NPAMOM 10
IUIOCKOCTH

NunuBuyansHO
€ 3aJjaHue

VYrisl B
MIPOCTPAHCTBE: Yol

35 N 20.01.2025
MCXKAY NMpsAMOU U
IINIOCKOCTBHIO
I[ByrpaHHBII\/‘I erﬂ https://www.yaklass.ru/p/geometria?YkiIShowAll=1#p
’ rogram-10-klass
36 JIMHEHHBIN yroJ 20.01.2025
ABYTpaHHOIO yrjia
Z[B rpaHHLH‘/’I TOI https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
y y ’ rogram-10-klass
37 JIMHCUHBIN YT'OJI 1 27.01.2025
ABYTpaHHOIO yrjia
HepHeHI[I/IK HHPHOC https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
y rogram-10-klass
Th IIJIOCKOCTCH:
IIPpU3HaK
38 P 27.01.2025
NEPpNECHAUKYIISIPHOC
TH IBYX
IJTOCKOCTEM
He HEHINUKYIIPHOC https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
p y p rogram-10-klass
Tb TUIOCKOCTEM:
IIPU3HAK
39 P 03.02.2025
MNEPNCHAUKYIISIPHOC
TH IBYX
IJTOCKOCTEM
HepHeH,Z[HKyHHpHOC https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
Th IIJIOCKOCTCHU .
40 1 03.02.2025

MIPU3HAK
MEPIEHIUKYIISIPHOC
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TH JIBYX

IJIOCKOCTEH
NunuBuyansHO
€
41 Teopema o Tpéx 10.02.2025 KOHCYJIbTUPOBA
TEPIEHAUKYJIApax o HHUe
NunuBuyansHo
€ 3aJaHHuc
TeopeMa 0 TpeX https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
42 10.02.2025 | rogram-10-klass
NEPHCHAUKYJISIPpAX
TeOpeMa 0 TpéX https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
43 17.02.2025 | rogram-10-klass
NEpUCHAUKYJIIIPAX
KOHTpOJ'ILHa}I https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
pabora 1o Temam
"[leprieHIUKYIIAPHO
CTb IIPAMBIX U
44 P . 17.02.2025
IINIOCKOCTEN U
"Vriel MeXIY
IpsAMBIMHA U
TIOCKOCTSIMU"
HOHHTI/IC https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHI[I/IBI/LH AUTLHO
rogram-10-klass y
MHOI'OrpaHHHUKa, € 3aJaHUC
OCHOBHBIC
DJIEMCHTHI
45 03.03.2025
MHOI'OrpaHHUKa,

BBIITYKJIBIC U
HCBBIITYKJIBIC
MHOT'OT'paHHUKU;
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pa3BépTKa
MHOTOTpaHHHUKA

46

47

IIpusma: n-
yroJjibHasi Ipu3Ma;
r'padH 1 OCHOBAHUSA
IIPU3MBI; IIpsIMast U
HAKJIOHHAs [IPU3MBI;
OOKOBast U NOJIHAs
IIOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen,
MPSIMOYTOIbHBIN
napajuieJenuIe, u
€ro CBOMCTBaA

https://www.yaklass.ru/p/geometria?YkiIShowAll=1#p

rogram-10-klass

03.03.2025

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

17.03.2025

NunuBuayansHO
e
KOHCYJIbTUPOBA
HUE

48

[Mupamupa: n-
YyroJibHast
nupamMuja, rpaHu u
OCHOBaHHE
MUpaMHJIbI; OOKOBas
U TIOJIHAs
IIOBEPXHOCTH
HI/IpaMI/IJII)I;
HpaBI/IJ'II)HaSI 158
yced€HHas
nupamuaa

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

17.03.2025

49

[IpaBunpHbIE
MHOT'OTPAHHUKH:
MTOHSTHE
MIPaBUIIBHOTO

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

24.03.2025

NunuBuyansHo
e
KOHCYJIbTUPOBA
HHUE
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50

MHOT'OTpaHHUKA;
MpaBWbHAs MPU3MaA
Y MpaBUJIbHAA
NUPAMUIA;
MpaBUIbHAA
TpeyroiabHas
nupamMua u
MPaBUIbHBII
TeTpadap; Kyo
[IpencraBnenue o
MIPaBUIILHBIX
MHOTOTpaHHUKAX:
OKTa3Ip, AOJCKASIP
Y UKOCa’3Ip.

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

24.03.2025

51

52

Cummertpus B
IIPOCTPAHCTBE:
CUMMETPHS
OTHOCHUTEIIEHO
TOYKH, IPSIMOI,
IIJIOCKOCTH.
DNEeMEHTHI
CUMMETPHUH B
nupaMuax,
napajiejaenuneaax,
MPaBUIIBLHBIX
MHOTOTPaHHUKAX

Bruucnenne
3JIEMEHTOB
MHOTOT'PAHHUKOB:

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass

31.03.2025

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass
31.03.2025

NunuBuayansHo
e
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pEOpa, AuaroHany, KOHCYJIbTUPOBA
YIUIbI HHUEC
HHOH_[aI[B 60KOBOI>1 https://www.yaklass.ru/p/geometria?YkiIShowAll=1#p
rogram-10-klass
IMOBCPXHOCTU U
MOJIHOM
IOBCPXHOCTHU
MPSIMOX IIPU3MBI
53 p p ’ 07.04.2025
I1omaab
OCHOBaHH,
TCOpEMA O OOKOBOM
IMOBCPXHOCTHU
IPSIMOM IPU3MBI
HJ‘IOIJ_[a,I[L 60KOB0ﬁ https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHI[I/IBI/IH AUTBHO
rogram-10-klass y
IIOBCPXHOCTHU U €
IIOBCPXHOCTHU KOHCYJIbTUPOBA
IIPaBUJILHON HHE
IIupamMuabl, TCOpEeMa
54 PaMuiIbL, Teop 07.04.2025
O Iromaiaun
OOKOBOM
MOBEPXHOCTU
YCEUEHHOU
nmrupaMuabl
KOHTpO.]'II)HaX https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
55 pabora 1o Teme 14.04.2025
"MHororpaHHuku"
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IH UBH AUTBHO
56 TTousatue 00 00BEME 14.04.2025 rogram-10-klass a y
€ 3aJaHUuc
57 O6’BCM HI/IpaMI/I,E[LI 21.04.2025 https://www.yaklass.ru/p/geometria?YkIShowAll=1#p

rogram-10-klass
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https://www.yaklass.ru/p/geometria?YkiIShowAll=1#p HH,HI/IBI’IIIYEUIBHO
rogram-10-klass
. €
58 O6bEM TupaMuIbl 21.04.2025
KOHCYJIbTUPOBA
HHUEC
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p Pa360p
rogram-10-klass
. «3anagarmero»
59 OO0BEM TUPaMHUTBI 28.04.2025
saganusg EI'D
npoduin/6aza
" NuauBuyanbHO
60 OO0BEM TUPAMHUTBI 28.04.2025 Y
€ 3aJaHUuC
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p Pa360p
rogram-10-klass
. «3arnagarmiero»
61 O0BEM pu3MBI 05.05.2025
3ananust EI'D
npodmis/6aza
https://www.yaklass.ru/p/geometria?YkIShowAll=1#p I/IHI[I/IBI/IH AUTEHO
rogram-10-klass y
o €
62 O0BEM npu3MBbI 05.05.2025
KOHCYJIbTUPOBA
HHUC
. https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
63 OO6BEM NpU3MBI 12052025 Tt
KOHTpOJ'ILHa}I https://www.yaklass.ru/p/geometria?YkIShowAll=1#p Pa360p
rogram-10-klass
abora o TeMme «3arnagarmero»
64 'I') . 12.05.2025 a HI
O06bEMBI 3aganus EI'D
MHOTOTPaHHUKOB" npodus/6aza
HOBTOpeHI/Ie, https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
00o00mIeHe
65 cUCTEMAaTH3aIHsA 19.05.2025
3HAHUM.

[Toctpoenue
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CEUEeHUHU B
MHOTOT'PaHHUKE

66

[ToBTOpEHHUE,
00001IeHHE
CHCTEMAaTHU3alHs
3HAHUI.
Brrancienue
pPaCCTOSAHUMN: MEXTY
JBYMsI TOUKaMH, OT
TOYKH J0 MPSIMOH,
OT TOYKH J0
TIJIOCKOCTH, MEXKTY
CKPEITUBAIOIINUMUCS
MPSIMBIMU

19.05.2025

67

68

Hrorosas
KOHTPOJIbHAS
paborta

IToBTOpEHME,
000011eHne
cucreMaTtusanus
3HaHUMU.
Brrunciienue yrios:
MEXIY
CKpELIUBAIOIIMMUCS
MPSIMBIMU, MEXTY
IpsIMOM U
IIJIOCKOCTBIO,
JIBYT'PAaHHBIX YTJIOB,

26.05.2025

26.05.2025

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass

https://www.yaklass.ru/p/geometria?YkIShowAll=1#p
rogram-10-klass
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YIJIOB MEXKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

14




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bcer KoHTpoabH
0 ble paboThI

HpakTu4
ecKue
padoThI

Jlara
U3ydyeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Cdepa u map:
LEHTp, paanyc,
JHAMETP;
TUTOIIAIb
MOBEPXHOCTHU
chepsl

04.09.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NunuBuyansH
oe
KOHCYJIbTUPOBA
HHE
NunuBunyansH
o€ 3aJlaHue

B3anmHuoe
pacroyiokeHue
chepsl 1
TUIOCKOCTH;
KacareJbHast
IJIOCKOCTD K
cdepe; mIomaab
cdepbl
N3006pakenue
cdepsl, mapa Ha
IUIOCKOCTH.
Ceuenus mapa

Humaapuyecka
sl IOBEPXHOCTb,
oOpa3yrorue
LHUAITUHIPUYECKO
1 TOBEPXHOCTH,

11.09.2025

18.09.2025

25.09.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass
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oChb
HMIMHIPUYECKO
1 MOBEPXHOCTH

unusap:
OCHOBAHUS U
OokoBast
MTOBEPXHOCTb,
oOpasyrommas u
OCb; IJIOLIA/Ib
OOKOBOM U
MOJIHOMN
MTOBEPXHOCTH

N3obpaxenue
HWIMH]IpA Ha
MJIOCKOCTH.
PazBépTka
HUATUHIPA.
Ceuenus
WIAH]IPA
(TLITOCKOCTHIO,
napajuieIbHON
W
MEPIEeHIUKYIISIP
HOH OcH
HMIMH]IPA)
Konnueckas
MMOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU

02.10.2025

09.10.2025

16.10.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NunuBunyansH
o€ 3a7jaHne
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MMOBEPXHOCTH,
OCh ¥ BEPIIMHA
KOHHYECKOM
MMOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpIINHA,
oOpasyrommas u
OCb; IJIOLIA/Ib
OOKOBOM U
MOJIHOMN
MTOBEPXHOCTH

VceuénHplit
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBAHMUS U
OoKxoBas
MMOBEPXHOCTH

23.10.2025

06.11.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NunuBunyansH
oe
KOHCYJIbTUPOBA
HHE
NunuBunyansH
o€ 3aJlaHue

10

N3006pakenue
KOHycCa Ha
IIJIOCKOCTH.
PazBépTka
KOHYyca.
Ceuenus KoHyca
(TLTOCKOCTHIO,
napajuIeIbHON
OCHOBAHHIO, U
IJI0CKOCTBIO,

13.11.2025
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MPOXOIAILIEH
4yepe3 BEPIIUHY)

11

KomMOnnanms
TEJ BpaICHUS U
MHOTOTPaHHHUKO
B

20.11.2025

12

MHoOrorpaHHuk,
ONMCAaHHBIN
oKoJ10 cepsr;
chepa,
BIHICAaHHAs B
MHOTOTpaHHUK
WJIU B TEJO
BpallleHUS

27.11.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NunuBunyansH
oe
KOHCYJIbTUPOBA
HHE
NunuBunyansH
o€ 3aJIaHue

13

Ilousitue 06
00BEMeE.
OCHOBHEBIE
CBOMCTBA
00BEMOB Tel

04.12.2025

14

O0BéEM
[UIMH/IPA,
KOHyca

11.12.2025

15

OO6béM mapa u
Iomaasb chepol

18.12.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#
program-10-klass

16

ITomoOHBIE TETA
B IIPOCTPAHCTBE.
CooTHONIEHUS
MEX Ty
TIOIIAASIMH

25.12.2025

https://www.yaklass.ru/p/algebra?YkIShowAll=1#
program-10-klass

NunuBunyansH
o€ 3aJlaHue
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IMOBEPXHOCTEM,
00BéMamu
MOXOOHBIX TE

17

KoHntposbHas
pabota mo
teMaMm "Tena
BpaleHus" u
"O6Bembl TeN"

15.01.2026

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

18

Bekrtop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

22.01.2026

NunuBunyansH
oe
KOHCYJIbTUPOBA
HHE

19

20

21

Cioxenue u
BBIYUTAHUC
BEKTOPOB

YMHOXEHNE
BEKTOpa Ha
qHICII0

Paznoxenue
BEKTOpA 110
TpEM
HEKOMILJIAHAPHBI
M BEKTOpaM.
[IpaBuno
napasiesienurie
Ia

29.01.2026

05.02.2026

12.02.2026

NunuBunyansH
oe
KOHCYJIbTUPOBA
HHE

22

Pemenne 3amau,
CBJ3aHHBIX C

19.02.2026
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HpI/IMeHeHI/IeM
MpaBUI
JNIEUCTBUM C
BEKTOpaMH

23

24

Koopaunarno-
BEKTOPHBIN
METO/I IIpU
peleHumn
reOMETPUYECKHU
X 3a7a4

[IpssMmoyronbHas
cucTema
KOOpJUHAT B
IIPOCTPAHCTBE.
Koopaunatsi
BEKTOpaA.
IIpocreiimme
3a/1a4u B
KOOpJIHMHATAX

26.02.2026

05.03.2026

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NunuBunyansH
oe
KOHCYJIbTUPOBA
HHE

25

Yron mexny
BEKTOpPAMHU.
CkansipHoe
MIPOU3BEICHNE
BEKTOPOB

12.03.2026

26

Breruucnenue
YIJIOB MEXIY
MPSIMBIMU U

TIIOCKOCTSIMH

19.03.2026
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27

28

29

KoHntposbHas
pabora 1o Teme
"BekTopsl 1
KOOpJIUHATHI B
npoctpaHcrtae"

[ToBTOpEHHUE,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHWH.
OCHOBHEBIE
¢burypsl, hakTsl,
TEOpEeMBI Kypca
MJIAHUMETPUHU

IToBTOpEHME,
0000111eHUE U
CUCTEMAaTH3AIIHS
3HAHUM.
OcHOBHBIE
¢burypsl, GpakTsl,
TEOpEeMBI Kypca
TUTAHUMETPUHI

26.03.2026

09.04.2026

16.04.2026

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NunuBuyansH
oe
KOHCYJIbTUPOBA
HHE
NunuBunyansH
o€ 3aJaHne

30

[ToBTOpEHUE,
000011IecHNE U
CHCTEMAaTHU3alHs
3HaHWM. 3amaun
MJITAHUMETPUHU U
METOJIBI UX
peuieHus

23.04.2026
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[ToBTOpEHHUE,
0000111eHNE U
CHCTEMAaTH3alHs
31 3HaHud. 3agaun
IJITAHUMETPUHU U
METOJIBI UX
perieHus

[ToBTOpEHUE,
0000111eHHE U
CHCTEMAaTHU3aLH
3HAHU.

2
3 OCHOBHEBIE

¢burypsl, hakTsl,
TEOpEMBI Kypca
CTepEeOMEeTpUH

30.04.2026

07.05.2026

https://www.yaklass.ru/p/algebra?YkIShowAll=1#

program-10-klass

NuauBunyansH
oe
KOHCYJIbTUPOBA
HHE
NunuBunyansH
0¢ 3aJaHne

Hrorosas
33 KOHTpPOJIbHAs
paborta

[ToBTOpEHuE,
14 00001IeHNE U

CHUCTEMATHU3aLA
3HAHUH

OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

34

14.05.2026

21.05.2026
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. Nuenckast M. A. T'eomeropusi. Koutponbabie padoTsl. 10 -11kmacc: yueo.
nocodue A1 0011eo0pa3oBaT. opranu3anuii: 6a3oBbiil ypoBeHb / M.A. MueHckast.
- M. : IIpocsenienue. 2023

2. Nuenckas M. A. I'eometopus. CamocrositenbHble paboThl. 10 Kiacc: yueo.
nocoOue 11t 00111e00pa3oBaT. opranu3aiuii: 6a3oBbiil ypoBeHb / M.A. Muenckast.

- M. : IIpocBenienue. 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
1. OTKpBITHINA OaHK 3aaHMM MO0 MaTeMaTuke www.fipi.ru

2. ®enepalibHBIN LHEHTP TECTUPOBAHUSA WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/

4. SKmacc https://www.yaklass.ru
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https://ege.sdamgia.ru/
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