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INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsICTCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK OO0ECIeYMBAET BO3MOXKHOCTb W3YYECHUS JUCIHILTUH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIHMKJIA.
[TockonbKy JOTHYECKOE MBILIICHHE, (HOPMUPYEMOE MPU U3yUYEHUU 00 YHAIOITUIMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUN T€OMETPUUYECKUX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pelIeHNN 3a7]a4 €CTEeCTBEHHO-HAyYHOT0 1IMKJIA, B YACTHOCTH (PU3UYECKHX 3aj1ay.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomeTpusd» Ha yriyOoJa€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl IPU U3yYEHUN
FeOMETPUH, KaK COCTaBJIAIONIEH mpeaMeTHol obnactu «Martematuka u
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0oJee rIyOOKMX r€eOMETPUUECKUX 3HAHUN U IEUCTBUM, ClIeHU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne NPEICTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATUIHOIO amnmapara 1o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHMS ~ BJAJE€Th  OCHOBHBIMH  MOHSTUSIMU O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUUECKHUE
MOJENH;

dbopMUpOBaHHE MOHMMaHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOoBaHME MOHUMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelNbCTB W aJITOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACloO3HABATh MPOSIBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATBbHBIX CUTYyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEpKAaTEIbHBIM JUHHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSIM, HO U 10 Tojam oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodeit
MpOTrpaMMbl, pacrlpeieia€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIEI0OBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYaloIUXCsl, PACIIUpss U yriayOmsis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnoBus s guddepeHnmanuu  O0ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIUXCS K MPOAODKEHUIO H3YyYEeHHS MaTeMaTHKH C
yuéTtoMm BbIOOpa Oyaymied npodeccuu, obecreunBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIETIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsiMasl, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOmuXcs
npsAMbIX. [lapanineabHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTRE: MAPAIIICITBHBIC
MPSIMBIE B MPOCTPAHCTBE, MAPAIIEIBbHOCTD TPEX MPSIMBIX, APATUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBAa NapaJlICIBLHOTO MPOEKTUpOoBaHUs. I300pakeHue
buryp B mapayjiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadAp, Mapallyieyenumne,
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHO€ IIPOEKTUPOBAHUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKIMS (PUTYPHI HA TNIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIPaX.

VYrabel B MPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBolCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOTO yIia. TeopeMbl KOCHHYCOB M CHHYCOB JUJIsI TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapanienenunen, npsMOYTOJIbHBIN NapaJIJIETCUIE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nmupaMmuja, MpaBWiIbHAS U yCeUEHHAsS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEHl MPaBUIHLHOW MUPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs IMpHU3Ma W IpaBWIbHAS NUpaMUJa,



IpaBWIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. Ilpencrasnenue
O NPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’p, NOAEKAdIP U UKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MNPABUIBHOW MUpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CummeTprs B TNPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJIenunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpHUA IPABHIBHOU
UpamMUIblL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKECHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3Hak KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3noKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsmoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[loHsATHSA: UUIMHApPUYECKAs TMOBEPXHOCTb, KOHHUYECKAsl MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten BpallleHus: Ha
miockocth. Pa3BépTka nunmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. OO0BEM 11apa U MapoBOTro
CETMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
IWIMHApP, ONHCaHHAas oOKojo IwuMHApa. llepeceyenne cdepsl u mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbl TOCTPOCHHS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHNE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAUHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHwe BekTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKCHUH. Buabl JBWKEHUMN: TapauIebHBIM IMEPEHOC,
LHECHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAsA CHMMETPHS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUSA PpA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHU, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, pEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHUE BIIASHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKkTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eIOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUWJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpPOH KaK CPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornueckue aeicTBUA:

BBISIBIIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYLIECTBEHHbIN NMPU3HAK KiIacCU(pUKALUH,
OCHOBAaHMSI 17151 0000IEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTb U MOPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOJUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapHAaHTOB PELIEHUS, BHIOMpPATh HaNOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (hOpM
MIPEICTABIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIILHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA IIO0 XOAY PpCHICHHUA 3alddvu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
HpO6JI€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIIeHHUs
MaTeMaTU4YE€CKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPHU PEIICHUU 3aJ]1a4yH,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH IPUUHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
JIEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (GopMax palboThl (0OCyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BHIMOJIHSATH CBOIO YaCTh pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
peleHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBS3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamMuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (QUTYP HA TUIOCKOCTD, BHITOTHITEH N300paskeHus GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOHIAAM  IOBEPXHOCTEH  MHOTOrPaHHUKOB  (IIpU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh 1 TJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWH H
Hax0XJICHUE TEOMETPUUECKUX BEJTUUHH, TPUMEHSS N3BECTHBIE METOIbI ITPU
pelIeHNd MaTEeMaTUYECKUX 3a/a4 TMOBBIIMICHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYCHHBbIEC MOHSATUS B
mpoiiecce TMOWCKAa  pelieHusT MaTeMaTU4decku  CchopMyIupoBaHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHHU,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH;

e WMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTHUS T'€OMETPUMU KakK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOXKEHNE C(hHEephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMU C KOMOMHAIIMSIMU TeEJ
BpaIeHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUICSCKUE 3a/Ia4 Ha BEIYUCIICHUE YTIIOB MEXTY TPSIMBIMHA U
TUTOCKOCTSIMH, BBIYUCIIEHHE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPUPOBATH TIOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUST MHOTOTPAHHUKOB W TeJ BpaIlCHUS IIPH
napajulebHOM — TIEPEeHOCe, IEHTPaJbHOW CHMMETPUH, 3epKaIbHOM
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayieTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONIb30BaTh METOJBI TOCTPOCHUS CEUEHUIH: METON CIEl0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAraloIINX HECKOJIBKO IIaroB PEHIEHUs, €CIU YCJIOBUSA
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKHUX 3314,

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAbHBIE CUTYallUW, MPUMEHITh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTUYECKU
chOpMYIMPOBAHHON MPOOJIEMBbI, MOJECIUPOBATh peajbHbIC CUTYyallMUd Ha
A3bIKE T€OMETPHUH, UCCIEN0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peniaTh
IPAKTUYECKUE 3aJ1aud, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoJbHbIE IpakTuyeckue
n/n | TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Poccuiickas sneKTpoHHas MIKOJIa
https://resh.edu.ru/), Uudoypok
1 BBenenue B crepeoMeTpuro 23 1 (http ] ) o boyp
(https://infourok.ru/biblioteka), [ITOC Mos mikosna
(https://myschool.edu.ru/)
Poccuiickas sneKTpoHHas MIKOJa
) B3anMHoe pacnosnoxxeHue 6 | (https://resh.edu.ru/), Uudoypox
MPSAMBIX B IPOCTPAHCTBE (https://infourok.ru/biblioteka), [IOC Mos mikosna
(https://myschool.edu.ru/)
Poccuiickas s5ekTpoHHas mIkoia
3 [TapannenbHOCTh NPSAMBIX U g (https:/resh.edu.ru/), Mudoypok
IJIOCKOCTEMN B IMPOCTPAHCTBE (https://infourok.ru/biblioteka), [{TOC Mos mkosna
(https://myschool.edu.ru/)
Henre oc Poccuiickas anexkTpoHHas mKoia
MEHINKYISIPHOCTh
4 PHCHARKYIAP . ’5 (https://resh.edu.ru/), Mudoypox
MPSIMBIX | MJIOCKOCTEN B
p (https://infourok.ru/biblioteka), [IOC Mos mikosa
MPOCTPAHCTBE
(https://myschool.edu.ru/)
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/), Madoypox
5 VYTIIBI ¥ pacCTOSHUS 16 1 (https 'res edu.ru/) o $oyp
(https://infourok.ru/biblioteka), [IOC Mos mikosa
(https://myschool.edu.ru/)
Pocculickas 351eKTpOHHas MIKojIa
6 MHoOrorpaHHuKu 7 1 p

(https://resh.edu.ru/), Uudoypox




(https://infourok.ru/biblioteka), [ITOC Mos mikosna
(https://myschool.edu.ru/)

Poccuiickas snekTpoHHas 1mKoia
(https://resh.edu.ru/), Uudoypok

BekTopst B npocTpanctae 12 (https://infourok.ru/biblioteka), [IOC Mosi mkoia
(https://myschool.edu.ru/)
Poccuiickas anexkTpoHHas mKoia
[ToBTOpEeHME, 0000IIEHNE 1 5 (https://resh.edu.ru/), Uudoypox
cucTeMaTH3alus 3HaHU! (https://infourok.ru/biblioteka), [ITOC Mos mikosna
(https://myschool.edu.ru/)
OBIIEE KOJIMYECTBO YACOB 102

[10 ITPO'PAMME




11 KJIACC

HaunmenoBanue KoanuectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
/i pa3ie/ioB H TeM Beero KoHTpoJibHbIC IpakTnyeckue pecypesI
MpOorpamMmsbl padoThI padoThI
Pocculickas 35eKTpoHHas mIkoia
AHanmaTHueckas 15 | (https://resh.edu.ru/), Mudoypox
reoMeTpus (https://infourok.ru/biblioteka), [IOC Mos mikosna
(https://myschool.edu.ru/)
[ToBTOpEHwue, Pocculickas 351eKTpOHHas MIKOjIa
) 00001IcHNE U 15 | (https://resh.edu.ru/), Mudoypox
CHCTEMAaTU3aLN (https://infourok.ru/biblioteka), [ITOC Mos mikosna
3HAHUU (https://myschool.edu.ru/)
Poccuiickas anexkTpoHHas mKoia
3 OGbEM MHOrOrpaHHIKa 17 | (https://'resh.edu.ru/),' I/I'H(I)0yp01<
(https://infourok.ru/biblioteka), [IOC Mos mikosa
(https://myschool.edu.ru/)
Poccuiickas anexkTpoHHas mKoia
4 Tena Bpamenus 24 | (https://fesh.edu.ru/),'I/I'H(i)oypOK
(https://infourok.ru/biblioteka), [IOC Mos mikosa
(https://myschool.edu.ru/)
Poccuiickas anexkTpoHHas mKoia
[Tmonmaan moBEpXHOCTH 9 1 (https://resh.edu.ru/), Uudoypoxk
U 00BEMBI KPYTIIBIX TEJ (https://infourok.ru/biblioteka), [IIOC Mos mikosna
(https://myschool.edu.ru/)
6 I am— 5 1 Poccuiickas anexkTpoHHas mKoia

(https://resh.edu.ru/), Uudoypox




[ToBTOpEHME,
000011IeHE U
CHCTEMaTH3alHs
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

102

(https://infourok.ru/biblioteka), [TOC Mos mkosna
(https://myschool.edu.ru/)

Poccuiickas anexkTpoHHas 1mKoJia
(https://resh.edu.ru/), Uundoypok
(https://infourok.ru/biblioteka), [TOC Mos mikosna
(https://myschool.edu.ru/)




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnuyeckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
OcHoBHbIE TIpaBHIIa
M300paKeHUs Ha PUCYHKE https://academy-

1 IJIOCKOCTH, ITapaJIIEIbHbBIX 1 01.09.2025 content.apkpro.ru/ru/lesson/580c16f0-
IPSIMBIX (OTPE3KOB), CEPEIUHBI Sfel-4c49-bd83-daca41d912a2
OTpe3Ka
[TonsiTust crepeoMeTpun:

TOUKa, MpsiMasi, MII0CKOCTh,
npocTpancTBO. OCHOBHBIE https://academy-

2 IpaBUiIa N300pakeHMs Ha 1 03.09.2025 content.apkpro.ru/ru/lesson/d563cdf9-
PUCYHKE IITIOCKOCTH, a6¢c0-4205-baa3-f63d982c8c57
napaieIbHBIX MPSMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHA: epecekaronuecs
TIJIOCKOCTH, TIepeCceKaroNuecs hutps:/fucadery-

3 > 1eP ' 1 05.09.2025  content.apkpro.ru/ru/lesson/91095468-
TIPAMAs H TITOCKOCTE, 9b61-4fe0-bdaa-dal03b515¢26
MOJTYITPOCTPAHCTBO
[Tonsarus: nepecekaroiuecs
IJIOCKOCTH, TIEPECEKAIOIIUECs hutps://academy-

4 - 11ep ) HI 1 08.09.2025 content.apkpro.ru/ru/lesson/386dfeld-
HIPAMAs H IITOCKOCTE, 7964-4285-9cf0-91d99662633
MOJTYITPOCTPAHCTBO
MHOFOPAHHIKH https://academy-

5 P ’ 1 10.09.2025 content.apkpro.ru/ru/lesson/696bc6ab-

u300pakeHre MPOCTEUIINX

a297-4862-a476-95b4117f2e7d




NIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHOrorpaHHuKH,
n300paxKeHue MPoCTEeHIINX

https://academy-

6 12.09.2025 content.apkpro.ru/ru/lesson/aelcd72a-
MPOCTPAHCTBEHHBIX QHIYD, 4410-4443-ae42-8a88¢539d259
HECYIISCTBYIOIUX 00BEKTOB
AKCHOMBI CTEPEOMETPHH U hutps://academy-

7 15.09.2025 content.apkpro.ru/ru/lesson/5b0ca80d-
HEPBBIC CICHCTBHA 13 HHX b349-4b87-81cf-1adf7dbb6dSe
AKCHOMBI CTEPEOMETPHUH U hutps:/facademy-

8 17.09.2025 content.apkpro.ru/ru/lesson/348a9dce-
HEPBRIC CACACTBHA 13 HAX dlaf-4f76-a12e-b273b9c86737
AKCHOMBI CTEPEOMETPHUH U
TIEPBBIC CIICJICTBUS U3 HUX.

Crioco0bl 3a/1aHUsI TIPSIMBIX | hups://academy-

9 N 19.09.2025 content.apkpro.ru/ru/lesson/15afb49f-
TLIOCKOCTEH B TIPOCTPAHCTBE. 7e24-436-b3c1-7d371ab6£693
O0603HaueHus NpsSIMbIX U
IUIOCKOCTEM
N3obpaxenue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,

KOTOPBIE MTPOXOJIAT Yepe3 UX
pébpa. U300paxkenne https://academy-

10 22.09.2025 content.apkpro.ru/ru/lesson/15afb49f-
TEPECCHCHITL HOMYHCHHBIX 7e24-4f36-b3c1-7d371ab6693
mockocrei. PackpamvBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMU [IBETaMHU
N3o0pakenne ceueHui https://academy-

11 MUPAMHUJIBL, KyOa U IPU3MBIL, 24.09.2025 content.apkpro.ru/ru/lesson/15afb49f-

KOTOPBIC MTPOXOIAAT YCPE3 UX

7e24-4£36-b3c1-7d371ab6{693




pE&opa. 3o0pakeHune
[epEeCEYECHUS MOTYUEHHBIX
mockocreil. PackpammyBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMH LIBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIC MTPOXOJIAT Yepe3 UX
p€bpa. M3obpakenue

https://academy-

12 O — 26.09.2025 content.apkpro.ru/ru/lesson/3bafee2e-
P MA TOJLYH 4206-4adf-9088-f2e774dedc66
IJIOCKOCTeH. PackpariBanue
MOCTPOCHHBIX CCUCHUI
pa3HbIMH [IBETAMHU
M3obpaxenue ceueHuit
MUPAMHUJIBI, Ky0a U TIPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 UxX
" https://academy-
pEbpa. U3o0pakenue
13 O — 29.09.2025 content.apkpro.ru/ru/lesson/338a4fc0-
p . i 6781-4ce6-bbel-9a3e9da9b672
iockocTel. PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HBIMH IIBETAMH
MeTo cie10B I TOCTPOCHHMS htps://academy-
14 - 01.10.2025 content.apkpro.ru/ru/lesson/13377271-
4e82-47c4-9aca-df3f3f8d6¢ce2
MerTon ciie1oB ISl TOCTPOSHUS
o o https://academy-
ceuenuii. CBoHcTBA
15 03.10.2025 content.apkpro.ru/ru/lesson/278cec61-

MIEPECEUECHU M NPSIMBIX U
IUIOCKOCTEN

4fa8-485d-a655-6aee4995bf14




16

17

18

19

20

21

Merton ciefoB AJisi HOCTPOCHUS
ceueHuii. CBoiicTBa
IIEPECCUCHU M NPSMBIX U
IUIOCKOCTEi

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aITUCh
[IaroB MOCTPOCHUS

[TocTpoeHue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTexceI?I " 3aIl11UCh
raroB NOCTPOCHUA

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIUCh
I1arOB MOCTPOCHHS

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha pébpax. Co3manue
BBIHOCHBIX YEPTEIKEH 1 3aIUCh
IaroB MTOCTPOCHHUSI

[ToBTOpEHUE MIaHUMETPUU:
Teopema o
HNPOIOPLMOHAIBHEIX OTPE3KaxX.
[Tonobue TpeyroabHIUKOB

06.10.2025

08.10.2025

10.10.2025

13.10.2025

15.10.2025

17.10.2025

https://academy-
content.apkpro.ru/ru/lesson/b4978560-
87a2-43f8-869¢-857f700e16d6

https://academy-
content.apkpro.ru/ru/lesson/b4978560-
87a2-43f8-869¢-857f700e16d6

https://academy-

content.apkpro.ru/ru/lesson/102792ea-
b151-49e3-a01a-6939¢1202d24

https://academy-

content.apkpro.ru/ru/lesson/ea0fb15b-
cb6c-4f8d-bla2-ec1a57344312

https://academy-

content.apkpro.ru/ru/lesson/ea0fb15b-
cb6c-4f8d-bla2-ec1a57344312

https://academy-

content.apkpro.ru/ru/lesson/ea0fb15b-
cb6c-4f8d-bla2-ec1a57344312




[ToBTOpEHME MIAHUMETPUU:
Teopema Menenas. Pacuersl B

https://academy-

22 CEUYEHHUSIX Ha BBIHOCHBIX 20.10.2025 content.apkpro.ru/ru/lesson/894fdce4-
yeprexax. Mcropus pazsutus cbf6-4119-8¢c31-864c6c7cfd83
MJIAHUMETPUHU U CTEPEOMETPUU
KoHnTtposbhas padota https://academy-

23 "AKCHOMBI CTEPEOMETPUH. 22.10.2025 content.apkpro.ru/ru/lesson/cb79d914-
Ceuenus" 053b-4169-a5b0-5dea022ebc52
B3anmHoe pacnonoxenue
HPSIMBIX B IPOCTPAHCTBE.

CkpemumBaromuecs mnpsiMble. hups://academy-

24 24.10.2025 content.apkpro.ru/ru/lesson/cb79d914-
[Ipu3Haku ckpeuuBarOIIMXCS 053b-4169-a5b0-5dea022ebc52
npsamMbIx. [lapannensHbie
MpsIMbIE B IPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM
napasuiebHON JaHHOU
HpHMOfI, HpOXOJISIHICfI qepes https://academy-

25 TOYKY ITPOCTPAHCTBA U HE 05.11.2025 content.apkpro.ru/ru/lesson/4afcc5dd-
JeXalled Ha JaHHOM IIPSIMOM. £213-4a0b-b380-72366950334f
JlemMma o nepeceueHun
napajieIbHbIX MPSMBIX
MJIOCKOCTBIO
[TapaneabHOCTh TPEX NPSIMBIX.

TeopeMa 0 TPEX MapaIeNbHbIX hitps://academy-
26 07.11.2025 content.apkpro.ru/ru/lesson/4afcc5dd-

npsMeIxX. Teopema o
CKPELIUBAIOIINXCS NIPSAMBIX

£213-4a0b-b380-72366950334f




[TapannensHoe
npoexktupoBaHue. OCHOBHbBIE
CBOICTBA MMAPAIJIETBHOIO

https://academy-

27 10.11.2025 content.apkpro.ru/ru/lesson/4afcc5dd-
HPOCKTHPOBAHIL. £213-4a0b-b380-72366950334f
N3obpakenue pa3Hbix puryp B
HapauIeIbHOM MPOCKIIMH
IlenTpanpHas mpoekuus. YTomu
C COHAIpaBJIEHHBIMH hitpss/fucadeiny-

28 12.11.2025 content.apkpro.ru/ru/lesson/4afcc5dd-
CTOPOHAMH. YTOI MEXkLy £213-4a0b-b380-72366950334f
PSIMBIMH
3aauyn Ha J0Ka3aTeIbCTBO U
iCCIIE[IOBAHKE, CBA3aHHBIE C hitps://academy-

29 ’ 14.11.2025 content.apkpro.ru/ru/lesson/ad7357bf-
PACITOJIOACHHEM TPAMBIX B 2958-4424-9988-f35a1fa2bfS 1
POCTPAHCTBE
[ToHsATHS: TapaUIeIbHOCTD
NPSIMO# U TUTOCKOCTH B
npoctpanctie. [Ipu3Hak https://academy-

30 NapajuIeIbHOCTU MPSIMON U 17.11.2025 content.apkpro.ru/ru/lesson/e3ed0d04-
mrockoctr. CBOMCTBA 16b3-4489-b16d-843780337179
MapaJUIEIbHOCTH NPSAMOU U
IIOCKOCTH
I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHUE U https://academy-

31 JI0Ka3aTeJIbCTBO, CBA3aHHLIC C 19.11.2025 content.apkpro.ru/ru/lesson/886d597b-
[apaIeNbHOCTRIO IPSIMBIX U 4ddd-4113-8778-f8ce64984655
IUIOCKOCTEH B MPOCTPAHCTBE
[TocTpoeHue ceuenus, https://academy-

32 MPOXOJIAIIETO Yepe3 JaHHYIO 21.11.2025 content.apkpro.ru/ru/lesson/ed410b91-

NPSIMYIO Ha YEPTEXKE U

1b73-4247-ba87-7c0b7bbcOdef




NapaJuIeJIbHOTO IPYron
npssMoil. Pacu€r oTHOLIEHMI

[TapannensHas IpOEKLUs,
MPUMEHEHHUE JJI TOCTPOCHUS

https://academy-

33 ceyeHHul KyOa u 24.11.2025 content.apkpro.ru/ru/lesson/561d5241-
napasuienenunena. CBorcTa ba71-42b9-a481-2a8566842703
napajuiejenunesa u mpusMsl
[TapanienbHbIe IIIOCKOCTH. https://academy-

34 [Ipu3Haku napamuieIbHOCTH 26.11.2025 content.apkpro.ru/ru/lesson/561d5241-
JBYX ITOCKOCTEH ba71-42b9-a481-2a8566842703
Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, https://academy-

35 MIPOXOJSIIEH Yepe3 TOUKyY, He 28.11.2025 content.apkpro.ru/ru/lesson/d8e2ec03-
MpUHAJJIEKALLYIO I[aHHoﬁ 6c45-43¢3-8¢21-b2bb7206492b
TIJIOCKOCTH U CJICICTBUS U3 HEE
CaolicTBa napamieabHbIX
TJIOCKOCTEH: O
NapajIeIbHOCTH HPSIMBIX https://academy-

36 01.12.2025 content.apkpro.ru/ru/lesson/7572bf66-
MepPECEUCHHUS IPU NePECCUCHU N bbd4-4ddd-a2d4-66fd05b25870
JIBYX MapajliebHbIX
IIJIOCKOCTEM TpeThben
CaoiicTBa napayyieabHBIX
TTOCKOCTEH: 00 OTpe3Kax
napajieIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEXY https://academy-

37 03.12.2025 content.apkpro.ru/ru/lesson/2e24e¢9e6-

napajleIbHbIMU INIOCKOCTSIMY;
0 MEepEeCEeYEHUN MPSIMOH C
JBYMsI ITapajlIeIbHbIMU
IUIOCKOCTSIMU

7767-40fc-b5d0-05ab48e1f85¢




[ToBTOpEeHue: Teopema

https://academy-

38 05.12.2025 content.apkpro.ru/ru/lesson/1988d1e2-
[Tngparopa na nockocTu b820-4f4b-81b6-3458a4dc634f
IToBTOpEHME: TPUTOHOMETPUS https://academy-

39 MPSMOYTOJIBHOTO 08.12.2025 content.apkpro.ru/ru/lesson/e2d66506-
TpeyrojibHUKa Sed0-4ae4-baad-c067a73b6f7f
CaoiicTBa Ky0a u https://academy-

40 MPSMOYTOJIBHOTO 10.12.2025 content.apkpro.ru/ru/lesson/e2d66506-
napajuiesienuIena Sed0-4ae4-baad-c067a73b6f7f
Brruncienue 1IMH OTPE3KOB B https://academy-

41 KyOe 1 PsIMOYTOJIbHOM 12.12.2025 content.apkpro.ru/ru/lesson/e2d66506-
rnapasuielienune /1€ 5ed0-4ae4-baad-c067a73b6f7f
[IepnieHqUKyYIAPHOCTD NMPSMOMN
u wiockoctu. [IpusHak hutps:/facademy-

42 . 15.12.2025 content.apkpro.ru/ru/lesson/e2d66506-
TEPHCHANKYIAPHOCTH HpAMOH 5ed0-4aed-baad-c067a73b6f7f
U TIOCKOCTH
[lepieHAMKYASAPHOCTD MPSIMOI
u Tiockoctu. [TpusHak hitps:/facademy-

43 . 17.12.2025 content.apkpro.ru/ru/lesson/1e89701a-
TEPHCHMIYIAPHOCTH TPAMOH 2173-4501-bc09-d85087eb8bal
U TIOCKOCTH
Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,

MPOXOJIAIICH Yepe3 TOUKY https://academy-

44 19.12.2025 content.apkpro.ru/ru/lesson/3c96e64f-
fipoctpancTsa e5dd-4349-ae50-9297b00ead0a
MEPICHIUKYISIPHON K
IJIOCKOCTH
[Tnockoctu u https://academy-

45 NEPIEHANKYJIAPHBIE UM 22.12.2025 content.apkpro.ru/ru/lesson/0e8696ac-

MMpsAMBbIC B MHOT'OI'paHHUKAX

4£f9-482e-878a-03606ded96f4




IIimockoctu u

https://academy-

46 MEPIECHAUKYIISIPHBIE UM 24.12.2025 content.apkpro.ru/ru/lesson/7375d2fc-
IPsSIMBIE B MHOTOTPaHHHUKAX 3ab6-44d2-b8c¢5-10c23ceb2c94
[leprieHaAMKYISp M HAKJIOHHAS. https://academy-

47 [TocTpoenne nepneHauKyIsipa 26.12.2025 content.apkpro.ru/ru/lesson/c09169c4-
13 TOYKHU Ha IPSIMYIO 3c44-410c-86eb-7e6f30f6bc89
HepHGHI[I/IKyJISIp Y HAKJIOHHA. https://academy-

48 ITocTpoeHue neprneHauKyisapa 29.12.2025 content.apkpro.ru/ru/lesson/8dc3f7ad-
U3 TOYKU Ha TPAMYIO ac18-42cc-a48b-aSfe4474ce87
Teopema o Tpéx https://academy-

49 nepneHAnKyIsipax (mpsimast u 12.01.2026 content.apkpro.ru/ru/lesson/6807619f-
oOpatHast) 23ea-4del-9b0a-c2d7a06fd7c2
Teopema o Tpéx https://academy-

50 NepreHuKysApax (npsmas u 14.01.2026 content.apkpro.ru/ru/lesson/81e220da-
obOpatHas) ade5-426a-bocf-f7f660ef4446
Vron Mesk https://academy-

51 Y 16.01.2026 content.apkpro.ru/ru/lesson/f4e42e00-
CHPCIIMBAIOTIIAMUCH HPAMEIMA 9158-4766-bcb2-56b6c502aa10
[Touck neprieHIuKyIIpPHBIX
IPSAMBIX C TIOMOLIBIO hups://academy-

52 P 19.01.2026 content.apkpro.ru/ru/lesson/8ecf21el-
HEPHCHIKYIIPHEIX 558a-4d76-97b9-ccad 1ac2576¢
MJIOCKOCTEH
ODTOrOHANLHOE https://academy-

53 P 21.01.2026 content.apkpro.ru/ru/lesson/2¢2d63ff-
MPOCKTHPOBATHE be31-41b6-9bed-ab7a26e78799
[Toctpoenue ceuenuii kyoa,

IPU3MBI, IPABUIBEHON https://academy-
54 P > 1P 23.01.2026 content.apkpro.ru/ru/lesson/f0d03b5e-

nmupaMuJabl C IOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUU

d619-4£5f-80e3-4cd84937231d




[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IIPABUIIBHOU

https://academy-

55 26.01.2026 content.apkpro.ru/ru/lesson/e20fee 1d-
TMPAMIIPT € TIOMOTIIREO d00c-4fe3-85¢6-1519caf6872a
OpPTOTOHAIILHOW MPOCKITHH
CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IIOCKOCTH hutps://acadcmy-

56 I o 28.01.2026 content.apkpro.ru/ru/lesson/b067d3cd-

FIOCROCTH CHMMETPHH B d740-4c96-bdef-52¢861a0db03
MHOTOTPaHHHUKAX
IIpr3Hak nepneHIuKyJIspHOCTH https://academy-

57 MPSIMOM M MJIOCKOCTHU KaK 30.01.2026 content.apkpro.ru/ru/lesson/c64eb488-
CIIEJICTBUE CUMMETPUU 96dd-4485-a917-df79fe47e¢047
[IpaBHIIbHBIE MHOTOI'PAaHHUKHU. https://academy-

58 Pacué€t paccTosiHuii OT TOUKU 02.02.2026 content.apkpro.ru/ru/lesson/0135990b-
J0 IIJIOCKOCTH 02d1-41b3-9651-2ed55629d95d
[IpaBUIIbHBIE MHOTOI'PAHHUKHU. https://academy-

59 Pacué€r paccTosiHuii OT TOUKH 04.02.2026 content.apkpro.ru/ru/lesson/3f06dabc-
10 TIIIOCKOCTH la0a-4a63-b52d-a9dd37b9b8eb
CniocoObl 0nyCcTUTh
MEPICHIUKYIISPBI; CHMMETPHS hups://academy-

60 p YAPPL: P N 06.02.2026 content.apkpro.ru/ru/lesson/ae2679df-
CABHT TORKH O MApaIeIbHOU T4fa-4715-8388-264402146364
psIMOI
CnBur no HenapajieabHOU https://academy-

61 MPSAMOI, U3MEHEHNE 09.02.2026 content.apkpro.ru/ru/lesson/5e36e2ec-
paccTosHuM 698c-4273-8ea8-fb1974cf11c9
KonTponsHas padora
"B3auMHO€ pacrnosioxxeHue https://academy-

62 P 11.02.2026 content.apkpro.ru/ru/lesson/733d588e-

MPSIMBIX | MJIOCKOCTEH B
npocTpaHcTae"

fa4f-4335-bfff-d201453e013e




[ToBTOpEHME: Yroa Mexay
NPSIMBIMH Ha TUIOCKOCTH,

https://academy-

63 TPUTOHOMETPHS B 13.02.2026 content.apkpro.ru/ru/lesson/e67fdc83-
[IPOU3BOJIBHOM TPEYTOJIbHUKE, ff68-4b0a-ba0d-5{8f71d87a45
TeopeMa KOCUHYCOB
[ToBTOpEHME: YOI MEKITY https://academy-

64 CKPELIUBAIOIIMMUCS IPSIMBIMU 16.02.2026 content.apkpro.ru/ru/lesson/136e7c9a-
B IIPOCTPAHCTBE 20fa-44¢5-96ee-4¢5e6£c83063
['eoMeTpuueckre MeTO bl https://academy-

65 BBIYMCIICHHS YIJIa MEXKIY 18.02.2026 content.apkpro.ru/ru/lesson/136e7c9a-
NPSAMBIMUA B MHOTOTPaHHUKAX 20fa-44c5-96ee-4c5e6£c83063
JIByrpanssiii yroa. CBoicTBO https://academy-

66 JUHENUHBIX YTJIOB ABYTPAHHOTO 20.02.2026 content.apkpro.ru/ru/lesson/136e7c9a-
yria 20fa-44c5-96ee-4¢5e6£c83063
[IepnieHauKynsIpHBIE
wiockoctd. CBOMCTBA B3aMMHO hup~facadeny-

67 ) 25.02.2026 content.apkpro.ru/ru/lesson/136e7c9a-
TCPTICHMIYILIPHAIX 20fa-44c5-96ce-4c5e6£c83063
IIJIOCKOCTEMN
[Ipu3Hak nepneHIuKyIsIpHOCTH
MJIOCKOCTEM; TeOpemMa o
IPSIMOI TIEPECEUCHMSI [TB https://academy-

68 P E) X 27.02.2026 content.apkpro.ru/ru/lesson/136e7c9a-
frrocKocTer 20fa-44¢5-96ce-4c5e6£c83063
NEepHEeHINKYISPHBIX TPEThel
IJIOCKOCTH
IIpssMOyTONBHBIN
napajuiesenumnesn; Kyo; https://academy-

69 M3MEpPEHMs], CBOMCTBA 02.03.2026 content.apkpro.ru/ru/lesson/136e7c9a-

IPSIMOYTOJIBHOTO
napajuiejenunena

20fa-44c5-96ee-4c5e6£c83063




70

71

72

73

74

75

76

Teopema o quaroHanmu
PSIMOYTOJIBHOTO
napajuiejenunesa u clieJICTBUE
n3 Heé

CrepeomMeTpruieCcKre 1
MPUKIIATHBIC 33/1a4H,
CBsA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IJIOCKOCTH

[ToBTOpEHHE:
CKpELIMBAIOIINECS MPSIMbIE,
HapaJuleIbHbIe INIOCKOCTH B
CTaHIAPTHBIX MHOTOTPaHHHUKAX

[Tapa mapanienbHbIX
IJIOCKOCTEH Ha
CKPEILIMBAIOLINXCS MTPSAMBIX,
paccTOsTHUE MEKITY
CKPEIIMBAOIIMMUCS TPSIMBIMU
B MPOCTHIX CUTyaALUSIX

PaccrosiHue OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM J10 TIJIOCKOCTH

Beruncnenue paccrossHum
MEXIY CKPELUBAIOIIUMUCS
IPSAMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH
Tpé€xrpanHslii yro,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [Iucdaropa,

04.03.2026

06.03.2026

11.03.2026

13.03.2026

16.03.2026

18.03.2026

20.03.2026

https://academy-
content.apkpro.ru/ru/lesson/b134fd46-
0bb1-462c¢-9482-78d60e2a7fe2

https://academy-
content.apkpro.ru/ru/lesson/695eed37-
d0a0-43de-a3c7-5343bfbcce32

https://academy-

content.apkpro.ru/ru/lesson/695eed37-
d0a0-43de-a3c7-5343bfbcce32

https://academy-

content.apkpro.ru/ru/lesson/40a4aea7-
0b2a-412a-b3c7-cedc1e06791b

https://academy-

content.apkpro.ru/ru/lesson/40a4aea7-
0b2a-412a-b3c7-cedc1e06791b

https://academy-

content.apkpro.ru/ru/lesson/40a4aea7-
0b2a-412a-b3c7-cedc1e06791b

https://academy-
content.apkpro.ru/ru/lesson/53¢75e91-
f173-4aae-858b-7ad6f195880c¢




TEOPEMBI KOCHHYCOB U CUHYCOB
JUIsl TPEXTPAHHOIO yIila

DJIeMeHTHI CheprUIECKOI

https://academy-

77 T€OMETPHUHU: T€OJIC3NYECKHUE 30.03.2026 content.apkpro.ru/ru/lesson/f5afa3a2-

JIMHUY Ha 3eMiie df91-40b3-a171-0091d11001cf
https://academy-
K 3] Y%

78 OHTPOILHAA pAbOTA "o T 1 01.04.2026  content.apkpro.ru/ru/lesson/d690f3f8-
PaccToAHuA 2512-488d-822d-3¢30bc0b380e
CucreMarusainus 3HaHUH https://academy-

79 "MHOrOrpaHHHK U €ro 03.04.2026 content.apkpro.ru/ru/lesson/20decac7-
31€eMEHTHI" ec69-4004-8d81-8c8f56ddf16e
ITupamuna. Buasl nupamu https://academy-

80 - p ' p ’ 06.04.2026 content.apkpro.ru/ru/lesson/03b3908a-

PaBWIbHAA MIMpaMu/Ia 267-418d-be03-380bd876156a
https://academy-
IIpusma. IT a aKJIOHHA

81 PH3M pr[M 1 HAKIIORHAA 08.04.2026 content.apkpro.ru/ru/lesson/e4dc78b0-
TpU3MBL. LIpaBrIbHAs HPH3Ma £2d5-49fc-9935-1b3fc374d678
[IpsiMo#t mapasenenunen, https://academy-

82 IIPSAMOYTOJIBHBIN 10.04.2026 content.apkpro.ru/ru/lesson/e4dc78b0-
napajuienenunesn, Kyo £2d5-491c-9935-1b3fc374d678
BeITyKIIble MHOTOIDAHHUKHU https://academy-

83 T K i P ) 13.04.2026 content.apkpro.ru/ru/lesson/9f096077-

copeMa Juiepa Occ4-4789-aaa7-1d3332basba3
BeInyksible MHOTOTpaHHHUKH.
Teopema Ditnepa. [IpaBuabHBIE https://academy-

84 p pa. 1p 15.04.2026 content.apkpro.ru/ru/lesson/a686fe 1b-
U NIOJYIIPABUJILHBIE 79d0-4d48-9a32-33d3£5904a62
MHOTOTPAaHHHKH
KoutponbHas padora https://academy-

85 p p 17.04.2026 content.apkpro.ru/ru/lesson/cd3631ba-

"MHororpaHHukm"

65b8-4¢10-bfd4-2df22adSece4




ITousrue BCKTOpa Ha

https://academy-

86 20.04.2026 content.apkpro.ru/ru/lesson/678a343d-
TUIOCKOCTH | B HPOCTPAHCTBE ded8-4a22-8389-8e2034db9a48

https://academy-

87 CyMMa BEKTOpOB 22.04.2026 content.apkpro.ru/ru/lesson/881989¢2-
4£14-46dc-8¢90-72¢cb84041ba9
https://academy-

88 Pa3nocTh BekTOpOB 24.04.2026 content.apkpro.ru/ru/lesson/31432603-
466¢-47af-94d5-36386283556a
https://academy-

89 IIpaBuio napannenenumena 27.04.2026 content.apkpro.ru/ru/lesson/59a52e05-
c863-498c-b3d0-6f401cd1cd32
https://academy-

90 YMHOKEHUE BEKTOPA HA YUCIIO 28.04.2026 content.apkpro.ru/ru/lesson/5116e539-
13£5-4694-8293-068287a98¢94

Paznoxenue Bexktopa mmo https://academy-

91 0a3ucy TpE€x BEKTOPOB, HE 29.04.2026 content.apkpro.ru/ru/lesson/60al3eb3-
JIEKAINX B OJHOM MIOCKOCTH baa4-4418-8ba5-1f0d0d63f92d

https://academy-

92 CxkansipHO€ MpOU3BE/ICHHE 30.04.2026 content.apkpro.ru/ru/lesson/d0390a35-
caf9-4b7a-89a5-5190903f4d33

Boruncnenue yrina Mmexmy https://academy-

93 04.05.2026 content.apkpro.ru/ru/lesson/6a2ca8b1-
BEKTOPaMH B HPOCTPAHCTBE 0b79-430e-b637-7£57d17f68 1a
I[Ipocrelimme 3aga4u ¢ hitps://academy-

94 06.05.2026 content.apkpro.ru/ru/lesson/419ce2e0-
BeKTopaMu 79e0-430a-a74f-cbdabedcadfs
I[Ipocrelimme 3aga4u ¢ https://academy-

95 08.05.2026 content.apkpro.ru/ru/lesson/68f9faaa-

BCKTOpaMu

b266-471c-9de4-0dde24a36021




[Ipocreiimue 3aga4um ¢ https://academy-

96 1 12.05.2026 content.apkpro.ru/ru/lesson/8f7772ec-
BeKTopamu ee8d-4£38-909b-1d57ach3a491
[Ipocreiimue 3agaum ¢ https://academy-

97 1 13.05.2026 content.apkpro.ru/ru/lesson/6812856a-
BeKTopamu 13bd-4fb4-b66f-02849fb2ee3t

https://academy-

98 0606LEIGHHG 1 CHCTEMATHSAMIA 1 15.05.2026 content.apkpro.ru/ru/lesson/ecc57d3d-
Hatn 7297-420a-be75-783d2e986971

https://academy-

99 O6O6HUIGHHG 1 cHeTeMati3atiA 1 18.05.2026 content.apkpro.ru/ru/lesson/6817aa63-
SHatH 51e1-4081-ac20-e7f6eda6bas1

https://academy-

100 HroroBast KoHTpoIbHAs paboTa 1 20.05.2026 content.apkpro.ru/ru/lesson/6817aa63-
51e1-4081-ac20-e7f6edabbas1
https://academy-

101 Wrorosas koHTposibHas paboTa 1 22.05.2026 content.apkpro.ru/ru/lesson/6817aa63-
51e1-4081-ac20-e7f6edabbas1
https://academy-

102 O6O6HjeHHe 1 CHCTeMATHSAMIA 1 25.05.2026 content.apkpro.ru/ru/lesson/eff4e366-

Hatmn 9730-45e6-8e44-4b155{998¢87
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOIT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbie IIpakTuyeckue
n/n Bcero H3YYeHH S o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
[ToBTOpEHME TEMBI
| "KoopauHaTel BEeKTOpa Ha | https://academy-
MJIOCKOCTH U B 01.09.2025 @ content.apkpro.ru/ru/catalog/902.3/117class=11
npoctpaHcTae"
IToBTOpEHME TEMBI
2 "CRaTSIDHOS 1 https://academy-
P " 03.09.2025 @ content.apkpro.ru/ru/catalog/902.3/117class=11
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI https://academy-
"Berancnenue yriia content.apkpro.ru/ru/catalog/902.3/11?class=11
3 1
MEX1y BEKTOpaMU B 05.09.2025
nmpocTpaHcTae”
[ToBTOpEHME TEMBI https://academy-
"YpaBHEHHE TTPSIMOM, content.apkpro.ru/ru/catalog/902.3/117class=11
4 . 1
MIPOXOJAIIeH uepes Be 08.09.2025
TOYKH"
YpaBHEHHE IOCKOCTH, https://academy-
5 HOpMAaJlh, YpaBHEHHE 1 content.apkpro.ru/ru/catalog/902.3/117class=11
PAIAD, YP 10.09.2025
IJTOCKOCTH B OTPE3Kax
YpaBHEHUE IUIOCKOCTH, https://academy-
6 HOpMaJb, ypaBHEHHE 1 content.apkpro.ru/ru/catalog/902.3/117class=11
pMaite, yp 12.09.2025
IJTOCKOCTH B OTPE3Kax
https://academy-
7 BexropHoe nmpousseeHue 1

15.09.2025

content.apkpro.ru/ru/catalog/902.3/11%class=11




JIuHeiiHbIe HEPABEHCTBA,

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

8 JIMHEHHOC
17.09.2025
MIPOrpaMMHUPOBAHHE
JIuHeiiHbIe HEPABEHCTBA, https://academy-
9 JIMHENHOE content.apkpro.ru/ru/catalog/902.3/117class=11
19.09.2025
MPOTpaMMHUPOBAHUE
AHanuTHYECKUE METOIBI https://academy-
10 pacuéra yria Mexay content.apkpro.ru/ru/catalog/902.3/117class=11
MPSIMBIMU B 22.09.2025
MHOTOTPaHHUKAX
AHaTuTHYECKIE METOJIBI https://academy-
1 pacuéra yria Mexuy content.apkpro.ru/ru/catalog/902.3/117class=11
IIOCKOCTSIMH B 24.09.2025
MHOTOTPAaHHUKAX
®opmyiia pacCTOIHUSA OT https://academy-
12 TOYKHU 10 IVIOCKOCTHU B content.apkpro.ru/ru/catalog/902.3/117class=11
26.09.2025
KOOpAWHATAX
Haxoxnenue paccrosHuit https://academy-
13 OT TOYKH J0 IUIOCKOCTH B content.apkpro.ru/ru/catalog/902.3/117class=11
29.09.2025
KyoOe
HaxoxneHnue paccTosHuit https://academy-
14 OT TOYKHU 10 IUIOCKOCTH B content.apkpro.ru/ru/catalog/902.3/11?class=11
. 01.10.2025
MpaBUILHON MUpPaMHIE
KonrtponsHas pabora https://academy-
15 " AHAJIUTHYECKAS content.apkpro.ru/ru/catalog/902.3/117class=11
" 03.10.2025
reoMeTpus
16 Ceuenus https://academy-
MHOTOT'PAHHUKOB: 06.10.2025  content.apkpro.ru/ru/catalog/902.3/11?class=11




CTaHJApTHEBIC

MHOI'OTPaHHUKH
Ceuenus https://academy-
17 MHOT'OTPaHHUKOB: METOJ] content.apkpro.ru/ru/catalog/902.3/117class=11
08.10.2025
CJIENIOB
Ceuenus https://academy-
MHOTOTPaHHUKOB: content.apkpro.ru/ru/catalog/902.3/117class=11
18 CTaHJapTHbIE INIOCKOCTH,
10.10.2025
[epeceyeHus IPSIMBIX U
IJIOCKOCTEN
[TapannenpHbIE IPAMBIE U https://academy-
19 IJIOCKOCTH: content.apkpro.ru/ru/catalog/902.3/1172class=11
13.10.2025
[apaJuIeIbHbIE CEUYCHUS
[TapannenpHbIE IPAMBIE U https://academy-
20 TJIOCKOCTH: pacyér content.apkpro.ru/ru/catalog/902.3/117class=11
. 15.10.2025
OTHOILIEHUH
[TapamiensHbIe IpsIMBIE U https://academy-
)1 TIJIOCKOCTH: YTJIBI MEXIY content.apkpro.ru/ru/catalog/902.3/117class=11
CKPEILMBAIOIIUMUCS 17.10.2025
MPSIMBIMU
IlepnenqukynsapHsie https://academy-
MPSIMBIE U TUIOCKOCTHU: content.apkpro.ru/ru/catalog/902.3/11%class=11
CTaHIapTHHIE ITapbl
22 MEPIIECHANKYIISIPHBIX
preia uy P 20.10.2025
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB
73 [lepnenukynsapHsie https://academy-
MPSAMBIEC U TUIOCKOCTH: 22.10.2025 content.apkpro.ru/ru/catalog/902.3/11%class=11




Teopema O Tpex
NEpIEHIUKYIIApax
[lepnenukynspHsie
MPSIMBIE U TUIOCKOCTHU:

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

24
BBIYMCJICHUS JUIUH B 24.10.2025
MHOT'OTPaHHUKAX
[ToBTOpEHME: nomanu https://academy-
75 MHOT'OYTOJIbHUKOB, content.apkpro.ru/ru/catalog/902.3/117class=11
dbopMyIIbI IS TTOMIAACH, 05.11.2025
COOOpaKEeHHS TIOI00MS
[ToBTOpEHMeE: momaan https://academy-
26 MHOTOYTOJIbHUKOB, content.apkpro.ru/ru/catalog/902.3/117class=11
dbopMyIIbI IS TTOMIAACH, 07.11.2025
COOOpaKEeHHS TIOTO0MS
[ToBTOpEHME: TIOIIAAN https://academy-
7 MHOTOYTOJIbHUKOB, content.apkpro.ru/ru/catalog/902.3/117class=11
(hopmyIel 715 TUTOIACH, 10.11.2025
cO00pakeHUsI MOA00HS
[Imomanau ceuennii https://academy-
MHOTOTPaHHUKOB: content.apkpro.ru/ru/catalog/902.3/117class=11
28 IUIOIIAAM ITIOBEPXHOCTEH,
HAT TIORED 12.11.2025
pa3pe3aHus Ha 4acTH,
COO0OpakeHUsI MOA00MS
[Tnomanu ceuennii https://academy-
MHOTOT'PAHHUKOB: content.apkpro.ru/ru/catalog/902.3/117class=11
29 IUIOIIAIN IIOBEPXHOCTEH,
M TIORED 14.11.2025

pas3pe3aHus Ha 4acTH,
COO00pakeHUsI MOA00HS




KonTponbnas pabora

https://academy-

30 "[ToBTOpEHHE: content.apkpro.ru/ru/catalog/902.3/117class=11
MHOTOTPaHHUKH, CEUYEHUS 17.11.2025
MHOTOTpaHHUKOB"
O6béM Terna. O0beM https://academy-
31 MPSIMOYTOJIBHOTO content.apkpro.ru/ru/catalog/902.3/117class=11
19.11.2025
rapajuiesIenunesa
3anaun 00 yABOECHUU https://academy-
32 Ky0a, 0 KBajpaType Kyoa; 21.11.2025 content.apkpro.ru/ru/catalog/902.3/117class=11
O TPHMCEKIIMH yTJIa o
CrepeomeTpuueckue https://academy-
3a7a4d, CBI3aHHEIE C content.apkpro.ru/ru/catalog/902.3/11?class=11
33 00BEMOM
24.11.2025
MIPSAMOYT'OJIBHOTO
napajienenuIena
[TpuknagHeie 3a1a4u, https://academy-
CBSI3aHHLIE C content.apkpro.ru/ru/catalog/902.3/117class=11
34 BBIUHCIICHHEM 00bEMa
26.11.2025
MPSAMOYTOJIBHOTO
rapajenenuiena
35 068 . https://academy-
BEM HPAMOH TPH3MBI 28.11.2025 @ content.apkpro.ru/ru/catalog/902.3/11?class=11
CrepeomeTpuueckue https://academy-
36 3aJ1a4H, CBI3aHHbBIC C content.apkpro.ru/ru/catalog/902.3/117class=11
BBIYMCIICHHEM 00HEMOB 01.12.2025
MPSIMOM TPU3MBI
[Ipuknagueie 3a1auu, https://academy-
37 CBS3aHHBIE C 00HBEMOM content.apkpro.ru/ru/catalog/902.3/11?class=11
03.12.2025

NPSAMOU MPU3MBbI




Brruncienue 006M0B
TCJI C IOMOIIIBIO

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

38 OIIpeAEIEHHOTO
beA ) 05.12.2025
uHTerpaia. Oosem
HAaKJIOHHOH IPU3MBbI
Boruncnenue 06bEM0B https://academy-
TEJ C TOMOIIBIO content.apkpro.ru/ru/catalog/902.3/11%class=11
39 OIpeAeNIEHHOTO
beA ) 08.12.2025
unterpana. Oobém
MTUPAMUIBI
dopmyna oobEMa https://academy-
40 nupamuibl. OTHOIIIEHUE content.apkpro.ru/ru/catalog/902.3/117class=11
00BEMOB IMUPAMUJ C 10.12.2025
O0IIMM yTIIOM
®opmyna 06bEMa https://academy-
41 nupamuibl. OTHOIIEHUE content.apkpro.ru/ru/catalog/902.3/11%class=11
00BEMOB MTUPaAMU]T C 12.12.2025
00IIUM yTIIOM
Crepeomerpuueckue https://academy-
4 3aJla4d, CBI3aHHEIE C content.apkpro.ru/ru/catalog/902.3/117%class=11
00BEMaMH HAKJIIOHHOU 15.12.2025
MIPU3MBI
CrepeomeTpuueckue https://academy-
43 3aJla4d, CBI3aHHEIE C content.apkpro.ru/ru/catalog/902.3/1172class=11
N 17.12.2025
00BEMaMH TUPaAMUJIBI
[TpuknagHelie 3a1a4u 1Mo https://academy-
m teme "OOBEMEI TET", content.apkpro.ru/ru/catalog/902.3/11?class=11
CBSI3aHHBIE C 00BEMOM 19.12.2025

HAKJIOHHOM IPU3MBbI




[IpukianHblie 3a1a49M 110
teme "OOBEMEI TEIT",

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

45
CBSI3aHHBIC C 00BEMOM 22.12.2025
MMHPAMUBI
[Ipumenenne 0ObEMOB. https://academy-
46 Brraucienune paccTossHus content.apkpro.ru/ru/catalog/902.3/117class=11
P 24.12.2025
JIO TIOCKOCTHU
47 KontponbHas pabota https://academy-
"O6BEM MHOTOrpaHHUKA" 26.12.2025  content.apkpro.ru/ru/catalog/902.3/117class=11
Hwmmaapuyeckas https://academy-
MMOBEPXHOCTb, content.apkpro.ru/ru/catalog/902.3/117class=11
48 obpa3 ue
PASYIOMIE 29.12.2025
IWIUHIPAYECKOU
MOBEPXHOCTHU
Humuaap. Hpsmon https://academy-
49 KpyTrOBOW LIUJIUHJP. content.apkpro.ru/ru/catalog/902.3/117class=11
[Inomane moBepxHOCTH 12.01.2026
HWIMHAPA
Konunueckas https://academy-
MMOBEPXHOCTH, content.apkpro.ru/ru/catalog/902.3/117class=11
50 .
oOpa3zyromire KOHMYeCKOM 14.01.2026
nosepxHocTu. Konyc
Ceuenue KoHyca https://academy-
51 TIOCKOCTBIO, content.apkpro.ru/ru/catalog/902.3/117class=11
napajuieIbHOM TNIOCKOCTH 16.01.2026
OCHOBaHHS
VY ceu€HHbIi KOHYC. https://academy-
52 M300paxxeHne KOHYCOB U content.apkpro.ru/ru/catalog/902.3/117class=11
P Y 19.01.2026

YCEUEHHBIX KOHYCOB




ITnomane OOKOBOI

https://academy-

53 MMOBEPXHOCTHU U TIOJTHON content.apkpro.ru/ru/catalog/902.3/117class=11
21.01.2026
IIOBEPXHOCTHU KOHYCA
[Tmomans 6oxoBOM https://academy-
54 MMOBEPXHOCTHU U TTOJIHON content.apkpro.ru/ru/catalog/902.3/117class=11
23.01.2026
MOBEPXHOCTH KOHYCA
CrepeomeTrpuueckue https://academy-
3aa4d Ha content.apkpro.ru/ru/catalog/902.3/11?class=11
55 JI0Ka3aTeIbCTBO U
BBIYMCIIECHHE, 26.01.2026
MOCTPOEHUEM CEUCHU I
LWINH]IPA, KOHyCa
CrepeomeTrpuueckue https://academy-
3aa4y Ha content.apkpro.ru/ru/catalog/902.3/11?class=11
56 JI0Ka3aTeJIbCTBO U
BBIYHCIICHHE, 28.01.2026
MMOCTPOEHUEM CEUECHU I
WINH]IPA, KOHyCa
57 [Ipuxnagseie 3a1auu, https://academy-
CBSI3aHHBIE C ITUITHHIPOM 30.01.2026 @ content.apkpro.ru/ru/catalog/902.3/117class=11
53 [TpuknagHele 3a1a4u, https://academy-
CBSI3aHHBIE C IUIUHAPOM 02.02.2026 @ content.apkpro.ru/ru/catalog/902.3/11?class=11
59 C https://academy-
(bepa u map 04.02.2026  content.apkpro.ru/ru/catalog/902.3/11?class=11
[lepeceuenue chepsl 1 https://academy-
Iapa ¢ MiI0CKOCTBIO. content.apkpro.ru/ru/catalog/902.3/117class=11
60 Kacanue mapa u cepsr
pa it chep 06.02.2026

IJIOCKOCThI0. Bua n
n300pakeHHE mapa




61

[Tepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsl
IIJIOCKOCTBIO. Bun n
n300pakeHue mapa

09.02.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

62

63

VYpaBHeHnue cepsl.
[Tnomank chepst u eé
yacTeu

Cummerpus chepsl u
rapa

11.02.2026

13.02.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

64

65

66

67

CrepeomeTpuueckue
3aJauu Ha
JI0Ka3aTebCTBO U
BBIUUCIICHUE, CBA3aHHBIC
co ctepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
TUTOCKOCTBIO

Crepeomerpuueckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIUHCIICHHE, CBSI3aHHBIC
co cepoii u mapowm,
MOCTPOEHUEM UX CEUCHUH
TUTOCKOCTBIO

[MpukiagHeie 3a1a4n,
CBsI3aHHBIE CO cepoit 1
IapoM

[ToBTOpEHUE: OKPYKHOCTD
Ha IUIOCKOCTH,

16.02.2026

18.02.2026

20.02.2026

25.02.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11




68

BBIUUCIICHUS B
OKPY>KHOCTH,
CTaHJIapPTHBIE TTO00US
Paznuunbie koMOMHAIIMN
TeJ BpAICHHS U

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

27.02.2026
MHOTOTPAaHHHUKOB
69 3amauu o Teme "Tena u https://academy-
MMOBEPXHOCTH BpamieHus" 02.03.2026  content.apkpro.ru/ru/catalog/902.3/117class=11
70 3amauu o Teme "Tena u https://academy-
MMOBEPXHOCTH BpareHus" 04.03.2026 @ content.apkpro.ru/ru/catalog/902.3/117class=11
KontponbHas pabora https://academy-
71 "Tena 1 MOBEPXHOCTH content.apkpro.ru/ru/catalog/902.3/117class=11
" 06.03.2026
BpALLICHUS
O0BEM HuIMHIpA. https://academy-
72 Teopema 06 06bEMe content.apkpro.ru/ru/catalog/902.3/117class=11
11.03.2026
MPSAMOTro UUJIMHIPA
Boraucnenne 06b6EMOB https://academy-
TEJ C TOMOIIBIO content.apkpro.ru/ru/catalog/902.3/117class=11
73 OnpesIeIEHHOTO
P . 13.03.2026
uHTerpaia. Oobém
KOHYycCa
[Tnomanu 60KoBOM U https://academy-
74 TTOJTHOU TTOBEPXHOCTH content.apkpro.ru/ru/catalog/902.3/117class=11
16.03.2026
KOHyCa
CrepeomeTpuyeckue https://academy-
75 3aJ1a4H, CBI3aHHbBIC C content.apkpro.ru/ru/catalog/902.3/117class=11
BBIUHCIICHHEM 00BEMOB 18.03.2026

HWIAHAPA, KOHYCa




76

77

78

79

IIpuknanHeie 3a1a4u 110
teMe "O0BbEMBI U
IIJIOIIAU ITIOBEPXHOCTEN

n

TCI

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00
o0Béme mapa. [Tnomans
cdepsl.
CrepeomeTrpuueckue
3aj1a4M, CBSI3aHHBIC C
BBIUUCIICHHEM 00BhEMOB
1rapa, nrapoBoro
CerMEHTa U MIapOBOTO
CEeKTOpa

[IpukitagHble 3ana4m no
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
apa ¥ miomajbio
cdepol. CooTHOLIEHUS
MEXTy TUTOIIAIMHU
MMOBEPXHOCTEN 1
00BEMaMU OJO0HBIX TEI

ITonoOHEbIC TENa B
MIPOCTPAHCTBE.
N3menenue o0béma npu
O 100MH.
Crepeomerpuueckue
3a7a4M, CBSI3aHHBIC C
BBIYMCIICHHEM 00BEMOB

20.03.2026

30.03.2026

01.04.2026

03.04.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11




TeN U IUIOIIAIed
IIOBEPXHOCTEH

KonTponbnas pabora

https://academy-

80 "TTnomany NoBEPXHOCTHU content.apkpro.ru/ru/catalog/902.3/11%class=11
L TTOBEPRHOCTY 06.04.2026
1 00bEMBI KPYTIIBIX TEJ
JIBrKEHUs IPOCTPAHCTBA. https://academy-
OtoOpakenusi. JBmkeHus content.apkpro.ru/ru/catalog/902.3/117class=11
81 U PaBEHCTBO (UTYpP.
P > uryp 08.04.2026
OO06m1ue cBoiicTBa
IBWKECHUH
Bunn nBukennit: https://academy-
napajuieIbHbIN TIEPEHOC, content.apkpro.ru/ru/catalog/902.3/117class=11
82 €HTpalIbHast CHMMETPHUS
HEHTP P, 10.04.2026
3epKajibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM
[TpeoOpazoBanus https://academy-
83 nonoous. ITpsmas u content.apkpro.ru/ru/catalog/902.3/11?class=11
8 . P 13.04.2026
cdepa Ditnepa
I'eomeTpuueckue 3am1aun https://academy-
84 a CHEHHE content.apkpro.ru/ru/catalog/902.3/11?class=11
1 TIPHMEHCHH 15.04.2026
NIBIDKCHUS
KonrtponsHas pabora https://academy-
85 "BekTO content.apkpro.ru/ru/catalog/902.3/11%class=11
KTOPBIE 17.04.2026
MPOCTPAHCTBE
Oo6o0waromiee https://academy-
noBTopeHue 11 moHsTHiA content.apkpro.ru/ru/catalog/902.3/11%class=11
86 M METOJ0B Kypca
A 20.04.2026

reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLUs




87

3HAHUMU:
"[TapamiensHOCTD
IIPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

Ob6o61matomiee
noBtopenue 11 nmonaruit
1 METOJI0B Kypca
reomerpun 1011
KJIACCOB, CUCTEMATHU3ALUs
3HaHui: "BekTopsl B
npoctpaHctae"

22.04.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

88

O06o0maroree
noBropenue 11 monsTuit
1 METOJI0B Kypca
reomerpun 1011
KJIACCOB, CUCTEMATHU3ALUA
3HaHui: "BekTopsl B
npocTpaHcTae”

24.04.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

89

90

Ob6o061maronee
noBtopenue 11 monaruit
U METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3Hanuil: "O6bemM
MHOT'OrpaHHHUKa"

Oo6o0maromiee
noBropenue 11 nonsTuit
1 METOJIOB Kypca
reomerpun 10-11

27.04.2026

28.04.2026

https://academy-

content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11




KJIACCOB, CUCTEMATU3aLUs
3Hanuil: "O0bemM
MHOrorpaHHuka"

Ob6o61matomiee
noBtopenue 11 nmonaruit
U METOJIOB Kypca
reomerpun 10-11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

o1 KJIaCCOB, CUCTEMAaTHU3aIHs 29.04.2026
3HaHui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyrJbix Ten"
Oo6o06mraromee https://academy-
noBTopeHue 11 moHsTHiA content.apkpro.ru/ru/catalog/902.3/117class=11
1 METOJIOB Kypca
9 reomerpun 1011
KJIaCCOB, CUCTEMAaTH3allHs 30.04.2026
sHaHu: "[lmomann
MIOBEPXHOCTU M 00BEMBI
KpyIJIbIX TEN"
93 Hrorosast KOHTpOIbHAS https://academy-
pabota 04.05.2026  content.apkpro.ru/ru/catalog/902.3/117class=11
04 Hrorosast KOHTpOIbHAS https://academy-
paborta 06.05.2026  content.apkpro.ru/ru/catalog/902.3/11?class=11
[ToBTOpeHue, 060061IeHNE https://academy-
95 U CUCTEMAaTHU3aLUA content.apkpro.ru/ru/catalog/902.3/117class=11
— 08.05.2026
Hcropus pasButus https://academy-
96 CTepEOMETPUU KaK HAyKU content.apkpro.ru/ru/catalog/902.3/117class=11
12.05.2026

U €€ pojb B Pa3BUTUHU




97

COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazButus
CTEPEOMETPUHU KaK HAyKH
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

13.05.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

98

Hcropus pasButus
CTEPEOMETPUH KAaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

15.05.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

99

100

Hcropus pasButus
CTEpEOMETPHUU KaK HAyK1
U €€ pojb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAyKU
U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX

18.05.2026

20.05.2026

https://academy-

content.apkpro.ru/ru/catalog/902.3/11?class=11

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11




101

WHXXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUN

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

22.05.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11%class=11

102

Uctopust pazButus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

25.05.2026

https://academy-
content.apkpro.ru/ru/catalog/902.3/11?class=11

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTB MMOHATHUAMMU: TOYKA, IIpAMaAd, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHHUH
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUSMU: NAPAJUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHU JABYI'PAHHOTO YIJIa,
pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA YToJl IBYTPaHHOTO yIJia, rpajlycHast
Mepa JABYTPaHHOTO yria

OnepupoBaTb NOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPaBUJIBHBI MHOTOTPAaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpamMuja, MpHU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBat  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMU  (BBINYKJIBIE W HEBBINYKJIblE  MHOTOTPaHHMKH,
IIPaBUJIbHBIE  MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJiesienue 1)

7.9

7.10

OnepupoBatb MTOHATUSIMH: cexyuas IIJIOCKOCTB, CeUeHue
MHOT'OI'PAHHUKOB

OOBICHATH IMPUHIIUIIBL OCTPOCHUA cedyeHU MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICIOB

7.11

Ctpoutpb ceyeHHs] MHOTOTPAHHHUKOB METOJOM CIJIEJIOB, BBINNOJHSTD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIN aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC MCETOABI IIPU
p€IICHUN CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYUCIICHHC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaAMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IJIOCKOCTH, MCKAY CKPCHINBAOIHUMUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiam
WIN aJropuTMaM, MPUMEHSSI W3BECTHBIC AHATUTHYECKUE METOIbI TPH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IPAMBIMH, MCKIY HpHMOfI Hn IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOMIAJM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTh COOTHOIICHUS

7.14 MEXIY IJIOIAIIMH MTOBEPXHOCTEN, o0BéMaMn MOO0HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (UTYPHI
W3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHGPOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensaTh reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJBKO IIAroB PEIICHHUS, €CIU YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH popme
718 IIpuMeHATs mpocTEeWIIMEe NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 ITpuBOIUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
ITpyMeHATh NOTY4YEHHbIE 3HaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEATIbHBIC
CUTYallUu Y IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE TOMCKA PEIICHHUS
MaTeMaTHYecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMBl,  MOJAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha S3bIKE T'€OMETPHUH, UCCIENOBAaTh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX OHATUI U TEOPEM, allrapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
F€OMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolne
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas IOBEPXHOCTbD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaieHus (IHIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMYT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH IIOBEPXHOCTEH M 00BbEMaMHu
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydyaembie (QUTYphl OT PYKH U C NMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX HTHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEOOPa30BbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumenHsTh TeoMeTpuvecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3a4a4, IPEANOoJaratommux HECKOJBbKO MIaroB pCeHICHUs, C€CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA TTPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJSIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMHU, CKaJsipHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa IPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemarn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HAaXOXICHUC T'COMECTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaMm,
IMPpUMCEHAA HN3BECTHBIC METOJBbI npu pPEIICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallUu ¥ IPUMEHATH U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpPMYIHPOBAHHOW  MpOOJIEMbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aa4d, CBSI3aHHBIC C HAaXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[Tonsitue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIICJCTBUSA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe pacnosnoxkeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKaroLIUecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajielbHblE TMpsAMblE B  IPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MAapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpSAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiine mpocTpaHcTBeHHbIE (UTYpPHl Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJuieNenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) Hp?[MOfI U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TTapasuIeIbHbIe U MEPIECHANKYISIPHBIE K IJIOCKOCTH, MPU3HAK
MEePHEHIUKYISIPHOCTH MPSMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHIUKYISIPHOI
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWHBIA YroJl ABYTpaHHOro yria. [leprieHIuKysip 1 HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TJTOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 TUIOCKOCTH, MPOEKIHs (PUTypsl Ha
IJIOCKOCTB. [IepreHIMKyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, DPa3BEPTKAa MHororpaHHuka. [lpmsma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs IPHU3MBI, OOKOBasl U
IIOJIHAs ITIOBEPXHOCTh NMpu3Mel. [lapamnenenunen, npsaMOyroiabHbIi NapajuieIenunes
u ero cBorcrta. [lupamuaa: n-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAS MOBEPXHOCTh MHUPAMUbI, MIPaBHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTroJbHAs MUpaMUJa U MPaBUIbHBIN TeTpasap, ky0. [IpeacraBienue
O NIPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

OJIEMEHTBI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [liomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsMOH npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MEKIY TUIOMIASIMK TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pasyromias ¥ OCh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymooline KOHUYECKOM TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHTp, paauyc, IMaMeTp, IIomaab moBepxuoctu chepnl. Bzanmuoe
pacroyiokeHue cepbl U TIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, TUIoImaib

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NPSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OObEM IMIMHApA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOHIAASMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIINHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHHe M BBIUMTAHHC BCKTOPOB.
YMHOXEHHE BCKTOpPA HaA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3agad, CBs3aHHBIX C
IMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsmoyronpHasg cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitimne 3amauri B KOOpAMHATAX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPAMBIMU U IUIOCKOCTSMHM.
KoopannaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TEOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYINPOBATH
0o0paTHOE W NPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM HHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpEULICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXXECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIIMCaHUs PEaJIbHBIX IIPOLIECCOB U SIBJICHUN U IIPU PELICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh NOHATHUAMH: HAaTypaJbHOE YMCIIO, LIEJIO0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKA3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTaTOK I10 MOAYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIOIb30BaTh
NPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JenuTeNnb U HauMEHbIee
oOuiee KpaTHOe, aropuT™ EBKiIMA pU pelleHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIIEHHE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-palMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyeckass  IpOorpeccus; yMEHHE  3aJaBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIC YHCIIa, MOAYJb M apryMEHT KOMIUJIEKCHOTO yHcia, popma
3aIllMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPMrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHME OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX IPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHSATh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUYCHUS
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
(GyHKIMH, 1epBasi U BTOpasi MpoU3BoIHAs (QYHKIUH, TE€OMETPUUECKUN U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIUHU;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMHA, HAXOJAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUSA (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI;, CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM arrapaTa MaTeMaTHu4ecKoro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYp C TTOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKUMs, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4dHAs
byHKIHS, paroHaIbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKUUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKLIUH, BBIIOIHATH MPEOOpPa30BaHUS
rpaduKoB (pYHKIUH, HCIIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, NP PELICHWHU 3aJad U3 APYIHX y4EOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BBIpAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (DYHKIIHMIA 7151 peIICHUST
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HaJIOTH, 3aJ1a4d U3 00J1aCTH YNpaBJICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHIAMU: cpeliHee apu(pMeTHIecKoe, MeInaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U SIBICHUM; IPEICTABIIST
uH(pOpMaLMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIE0BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPEJCTB; Ipa)UueCKH UCCIIE0BATh COBMECTHBIE
HaOJIOZIEHUsT C TIOMOIIBIO JUarpaMM pAacCeUBaHMs M JUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (opmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEpUpPOBATh
NOHATUSAMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BEJMYMHBI, (YHKIUH paclpelesieHuss H  IJIOTHOCTH
PaBHOMEpPHOTO, II0Ka3aTeJIbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeNeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUIN; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXAY IMPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHUE UCII0JIB30BATh IIPH
pelIeHUH 33734 U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, NTPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajmienenurnen, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHUPAMU[BI, MPU3MBI, KOHYCa, IWINHApa, 00bEM KyOa,

IIPSAMOYTOJIBHOTO ITapajulelieNuIela, UpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUYEHHUS KOHYCAa W IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TIOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEACICHUS U3y4aeMbIX (PUTYp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuio ¢Guryp 1o
Pa3MUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHSTHUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHMTEKType; HCIIOIB30BAaTh T'€OMETPHUECKUE OTHOIICHHMS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUYCCKUE BEIIMYUHBI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 JIPYTUX y4E€OHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHUE BETUUHHBI
(mHa, yrou, TUIOmaAb, OOBEM, IJIOMIATh TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIE (POPMYJIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MUPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cdephl; 00bEM KyOa,
OpSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

12

YMeHue oneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEJICHUE, Yrol MEXIY
BEKTOpAaMU; YMEHHUE HCIIOJIh30BaTh BEKTOPHBIM U KOOPJAUHATHBIA METO]
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB

13

YMeHue BBI6I/IpaTB HO,Z[XO,[[SII_L[I/Iﬁ MCTOL JIA PCUHICHUA 3aJadu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUC  pacCllO3HABATDH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM W  MHPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eiicTBHs ¢ apuMeTHIECKUMU
' KOPHSIMHU HaTypajIbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JIOrapH(pMbI
JlelicTBuTenbHble uucna. ApupMmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. IIpuOmkEHHBIE BBIYMCICHUS, MpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 IToka3zaTenbHbIe U JTOrapu(PpMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpu1iia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

>l ¢ynkuuu. YétHeie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIILHOCTEH
3.8 Apudmernueckas u reomeTpruecKkas nporpeccun. @opmyia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKCTpeMyMbl. Haxox1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3Ha4eHus! (PYHKIIMK Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

« Maremaruka. [eomerpusi; 10 kace. yriny6nennoe o6ydaenne Mepsisik A.I'., Homuposcknii
J1.A., ITonskoB B.M.; nox penakiueii [Togonsckoro B.E. O6miectBo ¢ orpaHI/IquHOI?IE
oTBeTcTBeHHOCThIO M3naTensckuii ieHTp «BEHTAHA-T'PA®y; AxunonepHoe 06meCTBo§
«31aTENBCTBO «HpOCBemeHHe»E

« Maremaruka. [eomerpus; 11 kiace. yriy6nennoe o6ydaenne Mepsisik A.I'., Homuposckuii
J1.A., ITonskoB B.M.; mox penakiueii [Togonsckoro B.E. O6miectBo ¢ orpaHI/IquHOI?IE
oTBeTcTBeHHOCThIO M3naTensckuii ieHTp «BEHTAHA-T'PA®y; AxunonepHoe 06meCTBo§
«31aTENBCTBO «HpOCBemeHHe»E

« MatemaTuKa: anrebpa M Hauaia MATeMAaTHYECKOTO aHaIu3a, reomerpus. [ eomerpust. 10—
11 xiraccer : yueb. s 001meoOpa3oBat. opranu3aiuii : 6a30BbId U yriyo:. ypoau / [J1. C
ATaHacsiH u 1p.|. — 7-e usa., nepepad. u non. — M. : [Ipocsemenue, 2019. — 287 c. : I/IJ'I
— (MI'Y — mikone).|

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

I'eometpus. [Toypounsie pazpadotku. 10—11 kmaccsr : yueb. mocodue amns o0iieoopas3onar.
opranu 3ammii / C. M. CaaksiH, B. @. By ty30B. — M. : I[Ipo cBe menue, 2017. — 2-¢ u3n.,
nepepad. — 232 c. : wi. (MI'Y — mkorne).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

* Poccuiickas snexktponHas mikosa (https://resh.edu.ru/)

* Mudoypox (https://infourok.ru/biblioteka)

* HOC Mos mxona (https://myschool.edu.ru/)
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