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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTcs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHErO
o0miero oOpa3oBaHMsl, TaK KaKk 00€CIIEYMBAET BO3MOXKHOCTh M3YUEHHUS TUCLUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABIICHHOCTH W MPEAMETOB TI'yMaHUTApHOTO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUIEHHE,  (opMHupyemMoe Tpu  HU3YUYCHHH
00y4aroLMMHCS MOHATUIHBIX OCHOB N'€OMETPHUH, IPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIECTIOYKHU JIOTUYECKUX YTBEPKICHHUW IPHU PEIICHUN I€OMETPHUUYECKHUX
3aJa4y, YMCEHME BBIIBMIaTb M OIPOBEPraTb TIMIIOTE3bl HEIOCPEICTBEHHO
WCIIOJNB3YIOTCS IIPU PEIIEHUM 33a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
(du3nUecKux 3aaau.

[{enb ocBOeHUs MmporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOn€HHOM
YpPOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIIOCOOHOCTEH O0OydYaromuxcsi MpH
U3YYEHUU T€OMETPHUH, KaK COCTABIAIOLIEH MpeAMETHOU oOiactu «MaTtemaTuka u
uHpopmatrka»  yepe3  OoOeclieueHHEe  BO3MOXKHOCTH  MNPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIayOOKMX TE€OMETPUYECKHMX 3HAHUM U JIEUCTBUIA,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JJISl YCHEIIHOTO NPO(PECCHOHATBHOIO
00pa30BaHMUsl, CBA3AHHOIO C HCIIOJIb30BAHUEM MAaTEMaTHKHU.

[IppopuTeTHBIMM 3aJayaMu Kypca T€OMETPUU Ha YINIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBISIIOTCS:

paclIMpeHre MPeaCTaBICHUs 0 TEOMETPUM KaK YaCTHU MUPOBOW KYJIBTYpHI U
(dbopMUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIIUM MUPOM;

(¢opMupOBaHHE MPEICTaBICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJENAX, MO3BOJISIOIINX OINMUCHIBATH U H3Yy4daTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE OHATUHWHOIO arnmapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

¢bopMupoBaHHe  yMEHHMS ~ BIaJ€Th  OCHOBHBIMH  MOHSATHSAMH O
IPOCTPAHCTBEHHBIX (PUTypax UM UX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHUE UX NPUMEHITb, YMEHHUS [IOKa3bIBaThb TEOPEMbl U HAXOJUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a1ay4;

(dbopMupOBaHHE YMEHUS paclo3HaBaTh HA YEPTEKax, MOJIEISIX U B PEAIbHOM
MHpPE MHOTOTPaHHUMKM H Teja BpALIEHUSA, KOHCTPYHPOBATH TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpoBaHWE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTUYECKOIO MOCTPOEHUS
MaTeMaTHYeCKUX TeOopuid, (popMHUpoBaHHE MOHUMAHHS POJIM AKCUOMATHKU TpU
IIPOBEJCHNHN PACCYKIACHUM;

dopMupoBaHHE YMEHHUS BJaJeTh METOAAMH JOKAa3aTEeNbCTB U aJIFOPUTMOB
pELIEHUs, YMEHUSA WX IPUMEHSTh, MPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHHUS B
XOJI€ PELLICHHS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUA O HEOOXOAMMOCTH JIOKa3aTelIbCTB MU



000CHOBaHMHM MaTEMATUYECKUX YTBEPKICHUHN U POJIM aKCUOMATUKH B TIPOBEJICHU U
JEAYKTUBHBIX PaCCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEUICKTYAbHBIX H TBOPYECKHUX
CIIOCOOHOCTEW 00y4YaromMXCs, MO3HABATEIBHOM aKTUBHOCTH, MCCIEA0BATEIbCKIX
yYMEHUH, KpUTUIHOCTH MBIIIJICHUS, THTEpECca K U3yUYEeHUIO T€OMETPHH;

dbopmupoBanre (HYHKIIMOHATLHOW TPAaMOTHOCTH, PEICBAHTHOM T€OMETPHH:
YMEHHUS pPaCIo3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX TIOHATHNA, OOBEKTOB W
3aKOHOMEPHOCTEHW B pealIbHbIX JKU3HEHHBIX CUTYyalUsAX M MPU HU3YYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTyalluid, HCCIEAOBAHMS IOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZICPKATEIBHBIMHA JTUHUSAMHU yueOHOro Kypca «['eomeTpus» B
10-11 xmaccax sBusitotcs:  «lIpsiMple ¥ TJIOCKOCTHM B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema  BpameHus», «BeKTopel W  KOOpJIMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuEe «yMETh OMNEPUPOBATH
MOHATHUSMI», PEICBAHTHBIMA TE€OMETPHUU Ha YIIIyOJIEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTMYECKUX yMEHHH  pachpenensieTcss He  TOJbKO  TI0
COJIep>KaTeNIbHbIM JIMHUSIM, HO U 110 rogaMm o0yuyeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHOil padoueit
MPOrpaMMbl, pacrlpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIUIUAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamaquch HEOJHOKPATHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJAJICHUE
T€OMETPUICCKUMH MOHATHUSIMH U HaBBIKAMH TIOCIICOBATEIIBHO U TTOCTYIIATEIBHO, C
cOOJIIOIEHEM MIPUHIIMITA PEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATH B OOIIIYIO
CUCTEMY T€OMETPHUYECKHUX MPECTaBICHUN 00yJarONIMXCs, pacIIupsis U yriayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo kK M3y4YEHHIO TEOMETPHUH Ha YTITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3matb  yciuoBus i auddepeHuuanuu  00ydeHHs,  MOCTPOCHHS
WHIUBUIYAIbHBIX ~00pa30oBaTelbHBIX MporpamMm, oOecrneyuTh yriayOnéHHoe
U3Y4YEHHUE TEOMETPHUH KaK COCTAaBJISIONIEH yueOHOTo penMeTta «MaTemaTiukay;

MOJTOTOBUTHh OOYYAIOMIUXCA K TMPOJODKCHHUIO H3YYCHUS MaTEMaTHUKH C
y4€ToM BbIOOpa Oyayuied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 poheCCHOHATBHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «l'eomerpusi» Ha yIIIyOJIEHHOM YypOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEINIO).



COAEPXXAHME OBYYEHUA
10 KIIACC

IIpsimble M IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOEHUHU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss mnpsmele. [Ipu3HakM CKpENMBArOIIMXCS
npsAMbIX. 11apamienbHOCTh IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MAPAILICIIBHBIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPAMBIX, NIAPAJUIEIBHOCTD PSIMON
U 1ockoctd. [lapamiensHoe W UEHTpaTbHOE NPOEKTUPOBAHUE, H300pak eHHUE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbBHOIO NPOEKTHpoBaHud. M300pakeHue
¢uryp B mapajuieIbHOM MPOEKUUHU. YTIIbI C COHAIPAaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapaninenbHOCTh IUIOCKOCTEN: MapajljiesibHbIE
IJIOCKOCTH, CBOKWCTBA HapajieIbHbIX IIJIOCKOCTEM. [Ipocrenmue
IPOCTPAHCTBEHHbIE (PUIypbl Ha IUIOCKOCTH: TETpadJp, Napajlieienunen,
MMOCTPOEHHUE CEYEHHU.

[leprieHIUKYJIAPHOCTD NPSAMOW U INIOCKOCTHU: MEPIICHAMKYIISIPHBIEC IIPSAMBIC B
IIPOCTPAHCTBE, MNPsSAMBIE MAPAJUICIbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O MPsIMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IIOCKOCTH, PACCTOSHUE
OT M[psAMOM [0  IUIOCKOCTH,  NpoeKuuss  (purypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  IPU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
TIOCKOCTEN. TeopeMa 0 TpEX NEPIEHAUKYIAPAX.

VYriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U TUIOCKOCTBIO, JBYTPaHHBIN
yIoJI, JIMHEUHBIW yrojl ABYTPAHHOTO yria. TpEXIrpaHHbIM U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yrya. TeopeMmbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpusma: Nn-yrosnbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3Mbl, OOKOBasl U IMOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapaistenienunen, NOpsIMOYTOJIBHBIM — MAapajuleJIENUIIe] W €ro  CBOWCTBA.
Kparuaiime myTd Ha TOBEPXHOCTHM MHOTOIpaHHMKA. Teopema OJuiepa.
[IpoctpanctBenHas Tteopema I[ludaropa. Ilupammpa: n-yronbHas nupamuaa,
npaBWibHas W yceu€éHHas mnupamuabsl. CBoiicTBa pédep U OOKOBBIX TpaHel
IIPaBWJIBHOW mupamuibl. [IpaBuinpHbIE MHOTOTPAHHMKHU: NPAaBUIIbHAA NPU3MA U



npaBWibHAas NUPAMHUAA, NPaBUJbHAS TPEYroJibHas MHpaMUJa W NPABUIbHBIN
TeTpa’ap, Kyo. IlpencraBneHne O NpPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAECKAdIP U UKOCADP.

Bbluncienne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaiau, YIJIbl.
[Tnomane OOKOBOM IMOBEPXHOCTM W TOJHOW IOBEPXHOCTH MPSMOM MPU3MBL,
IUIOMIAlb OCHOBaHHWM, TeopemMa O OOKOBOW MOBEPXHOCTU MPSMOM MPU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH W IOBEPXHOCTH NPABWIBHOW MUPAMHMIBI,
TeopeMa O IUIONIaAN YCEYEHHONW MUPaMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IIPaBUIIBHBIX
MHOTOI'paHHUKOB. CUMMETpUsi B IIPaBUJIBHOM MHOIOTPaHHUKE: CHMMETpUS
napajJieienunena, CUMMETPUS NPAaBWIBHBIX NPU3M, CUMMETPHUS NPABUIBHOU
UpaMU/IbI.

BeKTOopbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE M IPOTUBOMOJOXKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIIOKEHH €
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucsio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpA HA YHUCIIO.
[TonsiTne xoMmIaHapHble BEKTOphl. [IpH3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapanmnenenunena. TeopemMa O pa3loKEHHWHU BEKTOpa IO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. IIpsmoyronpHas cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel BekTopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpAa H
KOOpJMHAaTaMU TOYEK. YToa Mexay Bekropamu. CKalsIpHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[ToHsiTHs: TMIMHAPUYECKAss TMOBEPXHOCTb, KOHWYECKash MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyrone TmoBepxHocTel. Tema BpaieHus:
UWIMHAP, KOHYC, yCEUYE€HHBIM KOHYyC, c(epa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas TIUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nunmHiapa u konyca. Cummerpus cdepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciueActBus u3z He€. OO0bEM mnpsiMod u
HAKJIOHHOM MpU3MBI, IWIMHAPA, TUPpaMHUIbl 1 KoHyca. OOBEM mIapa U 1mapoBOTro
CerMEHTA.

KomOuHanum Tenm BpaiieHWss U MHOTOTpPAaHHUKOB. [lpu3ma, BmucaHHas B
IWIMHIpP, ONWCaHHas oKojo IwauHApa. llepecedenne cdepbl U 1mmIapa ¢
wiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKa,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIHCAHHOW B MHOTOTPAHHHK WU TEJIO
BpAILICHUS.

[Tnomaas MOBEPXHOCTH IWJIMHJPA, KOHYyCa, IUIOMAab cepbl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJEH TOBEPXHOCTEH
noaoOHbIX Quryp. [Ipeobpa3zoBanue moaodus, romoTeTusi. Permenue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILLICHUS: CEUYCHUS LIMIUHIPA
(mapayyieTbHO MW TMEPICHIMKYJSIPHO OCH), CE€UeHUsl KoHyca (TapasuielibHbIC
OCHOBAHHUIO U TIPOXOASAIINE Yepe3 BEPIINHY), CCUCHUs 11apa, METOJIbI IIOCTPOCHUS
CEUEHMI: METOJ| CJICIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEpPEHOCa
CEKYIIEH MJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTtBe. Omepanuu  HajJ BEKTOpaMu. BekTopHoe
YMHOXKE€HUE BEKTOpoB. CBoiicTBa BEKTOpPHOTrO YyMHOXkeHus. IIpsmMoyrosibHas
CHUCTEMa KOOPAMHAT B pocTpancTBe. Koopauuatel BekTopa. Paznoxenne BekTopa
no Oazucy. KoopIHHATHO-BEKTOPHBIA METOJA MPU PEHICHUU TC€OMETPUUECKUX
3ajJ1ad4.

JABU:KEeHUA B IPOCTPAHCTBE

JIBmwxenus: nmpoctpancTBa. OtoOpaxkenus. JIBWKEHHS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHUM. Buasl JIBMKEHUWI: napaJiebHbIA MEp eHOC,
LEHTpaJIbHAs CUMMETPHUS, 3€pKajbHasi CHUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nojo0usl. [Tpsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WJIEHAa  pPOCCUMCKOrOo  OOmIeCTBa,  MPEACTAaBIECHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIMOHMPOBAHUSA PA3IUMYHBIX CTPYKTYp, SIBJICHHIA,
IpoLeayp TpaxIaHCKOTO oOmiecTBa (BbIOOPHI, OMNPOCHl M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUUM C HX
(yHKUMSIMH U Ha3HAYECHHEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'PaKTAHCKOW MACHTUYHOCTH, YBAKECHUS K
IIPOLIVIOMY M HACTOSIIEMY POCCHUMCKOM MAaTEMaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUAM POCCUICKUX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHUW B JIPYrMX HayKaX, TEXHOJOTUAX, cdepax
HKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JAYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO IMOBEICHUS, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKW U JACATEIBbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOIO BKJIa/1a B IOCTPOECHUE YCTOMUMBOIO Oy 1yIIEro;

4) acTeTHYECKOE BOCIIMTAHUE:

JCTETUYECKOE OTHOLIEHUE K MHpPY, BKIIIOUYas OICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJ1ay, PELICHUN, pacCy>KIeHul, BOCIPUMMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

cOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYecKHue 3HaHUSA B
MHTepecax 310pOBOT0 M 0e30macHOro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3/I0pOBO€ THUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHITUU U
OTJIbIXa, peryispHas ¢pu3nuecKkas akTUBHOCTb), (DU3UUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHOM 1E€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYIOJIOOUs, HHTEpEC K
paznmuuHbiM  cpepaM  mpoecCHOHANBHON  NIEATENbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oyayuieit mnpodeccud U peau30BbIBaTh COOCTBEHHBIE JKW3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO W



caM000pa30BaHUI0 HAa TPOTSHKEHWHW BCEM KHU3HMW, TOTOBHOCTh K AKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3K0JI0TH4Y€eCcKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHHE BIUSHUSA
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON U COIUATBHOU
Cpebl, 0OCO3HAHUE III00aTbHOI0 XapaKTepa SKOJOTHUYECKUX MPoOsieM, OprUeHTaIUs
HAa TIPUMEHEHHE MAaTeMAaTWYeCKWX 3HAHWW IS pelIeHHWs 3ajad B 00yacTu
OKpYyXarolleld cpepl, IJIAaHUPOBAHHE TIOCTYNKOB M OIIEHKH HX BO3MOXKHBIX
MOCJIEJICTBUMN ISl OKPY>KaroIIei cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd U  OOIIECTBEHHOW  NPaKTUKW, IOHUMaHUE
MaTEMaTUYECKON HayKd Kak c@epbl YelOBEYECKOW esATEeIbHOCTH, JTaloB €
Pa3BUTHS W 3HAYUMOCTH JJIsi Pa3BUTHUs I[MBUIM3AIMU, OBJAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTYpOM KaK CpPEJCTBOM II03HAHUS MUDa,
TOTOBHOCTh OCYHIIECTBIISAITH MPOEKTHYIO W MCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE Y4eOHbIE JeHCTBUS

ba3oBble Jornyeckue aAefcTBu:

BBISIBIIATH U XapPaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUM, OTHOWICHHH MEXAYy TMOHATUSIMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALINH,
OCHOBaHMsI Ji71s1 0000IIEHNUS U CPAaBHEHHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (QOpMyJUpOBaTh W  MPeoOpa3oBbIBaTh  CYXKJCHMUS:
YTBEPJAUTEIbHBIE U OTPUIIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOICHUAX W YTBEPKICHUSX, MpearaTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JleNlaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHU M0 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY KJICHUS U BHIBOJIBI;

BBIOMpATh crmocod pemeHuss y4eOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh HauOoyiee  MOAXOAAINIMH € y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOe, (OpMHPOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3ULINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, sIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSIMH, ITPOLIECCaMHU;

CaMOCTOSITENIBHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOIO  HAOJIIOJIEHUS, UCCIEOBAHMs, OLEHUBaThb JOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIlecca, a TakKe BBIIBUTaTh
MPENOIOKEHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6oTa ¢ nndpopmanmeii:

BBISIBJIAITh JE€PUIUTHI UH(YOPMALMY, JaHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOTIPOC U IS PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMALINIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHATM3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HWH(DOPMALMIO Pa3TUYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,;

CTPYKTYpUpOBaTh MH(GOPMaLMIO, MPEICTaBIATh €€ B pa3inuHbIX (opmax,
WLTIOCTPUPOBATh TpaUuecKy;

OIICHHBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (YOPMYJIUPOBATh CYXkIECHUS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMUCBMEHHBIX TEKCTAX, JAaBaTh NOSICHEHHS II0 XOJy PEUIECHUs 3aJayH,
KOMMEHTUPOBATH MOJTYYEHHbINA PE3YJIBTAT;

B XOJIe OOCYXXJIEHHUs 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbl,
npo0sieMbl, peuiaeMoM 3aJayd, BbICKa3bIBaTh WJCH, HAlleJICHHbIE HA TIOMCK
pEelIeHns], COIOCTABIIATh CBOM CYXAECHHUSA C CYXACHUAMHU JPYTHX YYaCTHUKOB
nuanora, oOHapy’>KUBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (dopme
(bopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PEIICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMaT BBICTYIUIEHUS € YYETOM 3ajad
NpEe3eHTALUN U 0COOEHHOCTEN ayIUTOPUH.

PeryasitTuBHbIe YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4E€TOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM HH(DOpMAIIHH.

CaMOKOHTPO/Ib, SMOLIMOHAIbHBIN HHTE/JIEKT:

BJAJ€Th  HABbIKAMU  IIO3HABATEIBHOM  pe(iIeKCMHM Kak  OCO3HAHMS
COBEPILIAEMBIX JI€UCTBHI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJEThH
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IpolLiecca W Ppe3yJibTaTa pEeleHUs
MaTeMaTHYECKOH 3a1auu;

OpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEUICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaMJIEHHBIX OLIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa UEIHN U YCIOBUAM, OOBSCHATH IPUUNHBI
JOCTUKEHMSI WJIM HEJAOCTHXKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLEHKY NMPUOOPETEHHOMY OMBITY.

CoBMecTHAs 1eATENbHOCTD:

NOHUMATh M HCIOJb30BaTh MPEHMYIIECTBA KOMaHIHOW U WHAMBHUAYaJIbHOU
paboThl MpW pelIeHWH Y4YeOHbIX 3a/ay, M[PUHUMATh LEJIb COBMECTHOU
JeSTENIbHOCTH, IUIAHUPOBATh OpPraHU3al[MI0 COBMECTHOM paboThl, paclpenessTh
BUJIbI pabOT, JOTOBapUBAThCS, OOCYXIAaTh TMPOLECC W pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboTsl (00CYXJeHUsS, OOMEH MHEHHIA,
«MO3rOBbIE IUTYPMBl» W HHBIE), BBINOJHATH CBOK 4YacTb pPadOTHl U
KOOPJIMHUPOBAaTh CBOM JACUCTBUSA C JPYIMMHU YJI€HAaMU KOMaHJbl, OLEHUBATH
KayeCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM, CPOPMYIUP OBAaHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHS.

IHNPEAMETHBIE PE3YJIBTATHI

K koniy 10 kinacca oOyJaromuiicss Hay4YuTcs:

e CBOOOJIHO OMEpPUPOBATh OCHOBHBIMU TIOHATHSMHU CTEPEOMETPUH TIpU
pEelIeHNH 3a/1a4 U MMPOBEJICHUN MAaTEMAaTUUECKUX PACCYKICHUI;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHUM M CJIEACTBUSI M3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHITHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY MPAMOA U
MJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, MPSMOYTOJIbHBIN TTapalJIeNIeHIe 1, Ky0);

e KJaccuuIUMpoOBaTH  MHOTOTPAHHHMKH, BbIOMpass  OCHOBaHUSA IS
KJ1accuuKanuy;

e CBOOOJHO OMNEPUPOBATH TOHSTHUSIMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBIMNOJIHITH napajiesbHOE, LHEHTPaIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (UTYp HA TJIOCKOCTb, BBIMOJIHATH M300paXkeHus Guryp
HAa MJIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOINAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKME YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
nupamMmua), FTEOMETPUUYECKUX Tell C IPUMEHEHHEM (OpMYIT,

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHUSI B MPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IIJIOCKOCTb CHUMMETPHUH
duryps;

e CBOOOJIHO ONEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B MMPOCTPAHCTBE;

e BBIMNOJIHSTH JACHUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd HAa JOKAa3aTelIbCTBO MaTeMaTHYECKUX OTHOLUEHUH H
HaXO0XXJICHUE TE€OMETPUYECKUX BEJIMYHUH, MPUMEHSS W3BECTHBIE METObI
IpU PEIICHUH MATEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHSATH MPOCTEUINIME MPOTPAMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1ay;

e W3BJICKaTh, MNPeoOpPa30BbIBATH U HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TPENCTAaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHSATH TIOJYUYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh U
aHAJM3UPOBATh PEalbHBIC CUTYallUH, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mpolecce  TMOUCKAa  PEHICHWS  MaTeMaTH4ecKu  CHOpMYIUPOBAHHOU
poOIeMBbI, MOJIEITUPOBATh pEATbHBIC CUTYyaIlM Ha S3BIKE TEOMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENINU C MCHOJIb30BAHHUEM T€OMETPUUYECKHUX
MOHSATUM W TeopeM, arfrmapara aiareOpbl, pemarh MPaKTUYECKUE 3a/Jauu,
CBSI3aHHBIE C HAXOKJICHUEM F€OMETPUUECKUX BEIINYUH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUSI FEOMETPUHU Kak
COCTaBHOM yacTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOyJaromuiicss Hay4YuTcst:



CBOOOJTHO OTEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C IHJIMHIPHUYECKOM,
KOHMYECKOH U CEpUYECKON TMOBEPXHOCTSIMH, OOBSACHATH CHOCOOBI
MOJTyYeHUS;

OTIepUPOBAThH MOHATUIMHU, CBSI3aHHBIMH C TE€JIAMH BpAIICHUS: [IHUJIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacro3HaBaTh Tena BpalleHus (UWIMHAP, KOHYC, cdepa W Mmap) Hu
OOBSCHATH CIIOCOOBI MOYYEHHUS TEJ BPAIICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPhl U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILICHUS,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAICHUA,
TeOMETPUUYECKUX TeJ ¢ MPUMEHEHHEM (popmy;

CBOOOJHO OMEPUPOBATH MOHATUSAMHU, CBS3aHHBIMH C KOMOWHAIMSIMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIUCAHHBIN B cdepy u
OTHCaHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIllCHUS;

BBIUKCIISITH COOTHOIICHHSI MEXKTy TUIOIIASIMU TOBEPXHOCTEH 1 00bEMaMu
ITOTIO0OHBIX TE;

U300pakaTh u3y4aemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPAILICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M MPEOOPa30BBIBaTH WHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, mpenCcTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH ONIEPAIlMU HaJl BEKTOPAMU;

3aJ1aBaTh TNIOCKOCTh YPaBHEHUEM B JICKApPTOBOM CHCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4d Ha BHIYUCICHUE YTIIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMH, BBIYHMCIIEHWE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MPH PEIICHNUU;
CBOOOJTHO ONEPHPOBATH TIOHSTHSAMH, CBSI3aHHBIMH C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHWKOB W TEJ BpAIllCHHUs TpU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAJIBHOM CHMMETPUM, 3€pKaJbHOU
CUMMETPHH, TIPH TIOBOPOTE BOKPYT MPSIMOH, TIpeoOpa3oBaHus MOJ00uS;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB W TEJ BPAICHHs: CEUCHHUS LUIMHIpA
(mapayiebHO U NEPHEHAUKYJISIPHO OCH), CEUCHHS KOHYca (MapaiieIbHbIe
OCHOBAHUIO U MPOXOJAIIUE Yepe3 BEPIINHY), CEUCHUS 111apa;
UCIOJIb30BaTh METOJIbl TOCTPOEHHUSI CEUYCHMI: METOJ CJE0B, METO[
BHYTPEHHETO MPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TEOMETpUYECKUe (PaKThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIaraloluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIIOBHS
PUMEHEHUS 33JIaHbl B SIBHOM U HESIBHOU (opMme;

pemarh 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUN U
HaXO0XJCHUE TEOMETPUUECKUX BEIIMYMH;

MIPUMEHATH MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPU PEUIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSATh  TIOJIyYEHHbIE  3HAHUS  HA  MPAKTHUKE:  CpPaBHUBATb,
aHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIMHU, TPUMEHSTh U3yUYCHHbIC
MOHATHS, TEOPEMbI, CBOWCTBA B  MPOLECCE MOUCKA  PEUICHUS
MaTeMaTU4ecku  CPOpMyJIUpPOBAHHOW  MpoOJieMbl,  MOJCIHPOBATH
pealbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MOJENN C UCIIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHH U TEOpEM,
anmapara anreOpbl, pemarh MPAKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX ATallax Pa3BUTUS TE€OMETPUU KakK
COCTaBHOU 4acTu byHmamenTa pa3BUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoanuet Tpakrieckue o0pa3oBaTejbHbIE
e padoThbI padoThI pecypehi
1 BBenenue B ctepeoMeTpuio 23 2
5 B3anmMHoe pacronoskeHue IpsMbIX B 6 1
POCTPaHCTBE
3 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B 3
HPOCTPaHCTBE
4 [epnieHIUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYribl ¥ paccTosSHUS 16 1
MHororpanHuKu 7 1
BexTopsl B IpocTpaHcTBe 12
3 HOBTOPGHI/I@, 000011IeHNE U CUCTEMATHU3AIHS 5 5
3HAHWUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Konrtpoannsl | IlpakTuueckue (mucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
e padoThbI padoThI
pecypcsbl
1 AHanuTHueckas reoMeTpust 15 1
5 [ToBTOpenue, 06001IeHUE U 15 1
CUCTEeMAaTH3alMsl 3HAHHHA
O0bEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TET
6 JBroxeHus 5 1
7 [ToBTOpeHue, 006001IeHNE U 17 5
crucTeMaTU3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jlara
H3ydeHH
|

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa U300paKEeHUs Ha
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

01.09

IlonsATHA CTEpEOMETpUHN: TOUKA, IIpsIMas,
IJIOCKOCTB, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX IIPAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

02.09

[MoHsTHSA: TIEpeCeKarOIIUeCcs TNIOCKOCTH,
HepeceKaroIIuecs npsMasi U TIO0CKOCTh;
HOJTYIPOCTPAHCTBO

04.09

[MoHsTHSA: TIepeCceKarOIUecs TNIOCKOCTH,
MepECEeKAIOIINECs MPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

08.09

MHoOTOrpaHHUKH, N300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB

09.09

MHororpanHuKH, H300pakeHHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX O0OBEKTOB

11.09

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE

15.09




CIICACTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

16.09

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cienctBus u3 HUX. CrocoObI 3a1anus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

18.09

10

N300paxeHue cedeHuil mupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

22.09

11

Bxonnas koHTposbHas paboTa

23.09

12

N300paxeHne cedeHnii MupamMuibl, Kyoa u
MPU3MBbI, KOTOPBIE MPOXOAT Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

25.09

13

N300paxeHne cedeHnit MupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIEC MPOXOST Yepe3 UX
pE€6pa. M3o0pakeHne nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammmBanue
MMOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMU

29.09

14

Merton ciaenoB 1uisi HOCTPOCHUS CEUCHHIT

30.09

15

Mertopa cieoB Ui HOCTPOCHUS CEUCHHI.
CBolicTBa nIepece4eHni MPSIMBIX U
IIJIOCKOCTEMN

02.10

16

MerTon ciie1oB U1l IOCTPOEHUS CEUEHUH.

06.10




CBolicTBa epeceyeHri MPSIMbIX U
MJIOCKOCTEMN

17

[TocTpoenue ceueHnuit B nupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MIOCTPOEHUS

07.10

18

[TocTpoenue ceueHuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEpTEXKEH U 3alKCh 111aroB
MOCTPOEHUS

09.10

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX YEpTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

13.10

20

[TocTpoenue ceueHnuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

14.10

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPIHOHANLHBIX 0Tpe3kax. [logodue
TPEYTOJILHUKOB

16.10

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTHs
INTAHUMETPUU U CTEPEOMETPUU

20.10

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

21.10

24

B3aumHoe pacnonoxeHue npsiMbIx B

23.10




npoctpancTBe. CKpernuBaronmecs
npsimbie. [Ipu3Haku CKpenuBaonuxcs
npsmbix. [lapannensHblie npsiMbie B
MIPOCTPAHCTBE

25

Teopema 0 CynieCTBOBaHUH U
€AMHCTBEHHOCTH NPSIMOI NapaljeIbHON
JAaHHOW IPSIMOM, IPOXOASILEN YePE3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHON
npsMou. JleMMa o nepecedeHun
NnapajiCJIbHBIX NPAMBIX IIJNIOCKOCTBIO

06.11

26

[TapamnenpHOCTH TpeX NpsiMbIX. Teopema o
TpEX MapauiedabHbIX IPAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

10.11

27

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJJIEIBLHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
¢buryp B nmapamienTbHON IPOSKITUU

11.11

28

IleHTpanbHas npoeKusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII
MEXIY MPSMBIMU

13.11

29

3agaun Ha JOKA3aTEILCTBO U
HCCIIeIOBaHUE, CBSI3aHHEIC C
pPacnoIoKEHUEM MPSIMBIX B POCTPAHCTBE

17.11

30

ITonsATHA: MapauIeIBHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.
CBolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

18.11




31

FGOMeTpI/I‘IGCKI/Ie 3aJa4M Ha BBIYHCIICHUC U
J0Ka3aTcCjIbCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

20.11

32

[TocTpoenune ceueHus, IPOXOASILIETO Yepes3
JAHHYIO MPSIMYIO HA YEPTEKE U
napajuieIbHOT O Apyrou npsMoil. Pacuér
OTHOULIEHUN

2411

33

HapannenLHa;I MMpOoCKUMA, IPUMCHCHUC
AJI TIOCTPOCHUSA CEeUYCHUI Ky6a 151
napajjejaenuiicaa. CBoiicTBa
napajjejicnuIcaa u nmpu3Mbl

25.11

34

HapaJ'IJICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IJIOCKOCTEM

27.11

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, HE MPUHAAJIEKAILY0 TaHHON
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

01.12

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPU NIEPECEUEHUH JIBYX MTapaJlJIeNIbHbBIX
IJIOCKOCTEN TPEThEN

02.12

37

CBoiicTBa mapayIeIbHBIX TIOCKOCTEH: 00
OTpEe3Kax NapajljiebHbIX IPSIMBIX,
3aKJII0OYEHHBIX MCKAY napajljiCJIbHbIMA
MJIOCKOCTSIMU; O MIEPECEUEHUHN TIPSIMOIL C
ABYMs TapaJJICITIbHBIMU IIJIOCKOCTAMUA

04.12

38

[ToBTropenue: Teopema [ugaropa Ha

08.12




IIJIOCKOCTHU

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA

09.12

40

CgoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napajuiejenunena

11.12

41

Brruncnenue IMH OTPE3KOB B Ky0Oe U
PsIMOYTOJILHOM Tapaslieenureie

15.12

42

IlepneHAUKYISAPHOCTD MPSAMON U
miockocTy. [IpusHak
NEPHEHAUKYISAPHOCTU MIPSIMOMN U
IUIOCKOCTH

16.12

43

IlepneHAUKYISAPHOCTD MPSAMON U
nockocty. [Ipusnak
NEPHEHAUKYISAPHOCTU MIPSIMOMN U
IIJIOCKOCTH

18.12

44

TeopeMa 0 CYIICCTBOBAHUHU U
CANMHCTBCHHOCTH l'[p}IMOI\/'I, HpOXO}IHH_Ieﬁ
qgepe3 TOUKY IIPOCTPaHCTBA U
HepHeH,Z[I/IKyJIHpHOﬁ K IINIOCKOCTH

22.12

45

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MpAMBbIC B MHOT'OI'paHHUKAX

23.12

46

[110cKOCTH ¥ TepIEHANKYIISIPHBIE UM
MpsIMbIe B MHOTOTPAaHHHUKAX

25.12

47

[leprienquKyIslp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHauKyIspa U3 TOYKU Ha
IPSMYIO

29.12

48

[leprienquKyIsip ¥ HAKJIOHHASL.
[TocTpoeHue neprneHauKyspa U3 TOUYKUA Ha

30.12




IPSIMYIO

TeopeMa 0 TpEX NEpHEHANKYIISIPAX

49 12.01
(mpsiMast 1 oOpartHas)

50 Teopema o Tpéx nepneHAuKyIIpax 13.01
(mpsiMast 1 oGpatHast) '
VYT01 MeXay CKpelMBaIOIUMUCS

51 v ep 15.01
IPSIMBIMU
[Touck meprneHANKYISIPHBIX MPSIMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX 19.01
IJIOCKOCTEN

53 OpToroHaiabHOE TPOSKTUPOBAHUE 20.01
[Toctpoenue ceuennii Kyoa, IpU3MBlL,

54 IIPaBUIILHOM MUPAMU/IBI C TIOMOIIBIO 22.01
OpPTOTOHAJILHON IPOEKINU
[TocTpoenue ceuenuit kyba, MpU3MBI,

55 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO 26.01
OPTOTOHAJILHOW MPOEKIUU
CuMMeTpHs B MPOCTPAHCTBE

56 OTHOCHUTEIbHO M1ockocTu. [lnockoctu 27.01
CUMMETPU B MHOTOTPAaHHHKAX

57 [Tpu3Hak nepreHIUKYISIPHOCTH IPSIMON U 2901
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU '
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

58 o 02.02
PAcCTOSIHUM OT TOYKH JO MJIOCKOCTH
IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér

59 o 03.02
paccTosSTHUM OT TOYKHU J0 TNIOCKOCTH

60 CnocoObI ONTyCTHTH MEPIICHIUKYIISAPHI: 05.02




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsSMOi

61

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

09.02

62

KonTtponsHast padora "B3anmuoe
pAaCMOJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTtpaHcTae”

10.02

63

IToBTOpEHME: Yyros MeXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

12.02

64

IToBTOpEHME: YrOJI MEKIY
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

16.02

65

FCOMeTpI/ILICCKI/Ie MCTOAbI BEIYMCIICHUA
yriia MCXIAy NpAMbIMA B MHOT'OI'PpaHHUKAX

17.02

66

JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOI'O yria

19.02

67

[Tepnienaukymnsipubie 1ockocTu. CBOMCTBA
B3aUMHO MEPIEHAUKYJISAPHBIX MJIOCKOCTEHN

24.02

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOr
[IEPECEUCHMUS IBYX IUIOCKOCTEH
NEPIEHIUKYIISPHBIX TPEThEN MIIOCKOCTH

26.02

69

[IpssMOyTONBHBIN MapasuieNenume; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajeenunena

02.03

70

Teopema o AuaroHanu NPSMOYTOJILHOTO

03.03




mapayuiCjCnuIicaia u CJICACTBUC U3 Heé

71

CrepeomeTpuyuecKue 1 MpUKIaJIHbIe
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

05.03

72

[ToBTOpEeHME: CKpenMBarOIUecs NpsMbIE,
napajuieJbHbIe TNIOCKOCTH B CTAHIAPTHBIX
MHOTOI'PaHHHUKAX

10.03

73

[Tapa napasienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKPEIUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

12.03

74

PaccrosiHre OT TOYKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIIOCKOCTH

16.03

75

Brluncienue paccTOSTHUN MEXIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIIEHIUKYJIIPHOM MIOCKOCTH

17.03

76

TpE€XrpaHHblid yroj, HEPaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yTiIa

19.03

77

DneMeHTHI ChepUIeCKOil reOMEeTPUH:
reoIe3nYeCKUe TNHUA Ha 3eEMIIE

23.03

78

KontponbHas padora "Yrisl u
paccrosiHus"

24.03

79

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro dJIeMeHTHI"

26.03

80

[Tupamuga. Bunsl nupamua. [IpaBunsHas
nipamMua

06.04




[Tpusma. [IpsiMast 1 HaKJIOHHAS TIPU3MBIL.

81 1 07.04
[TpaBuibHAsA mpU3Ma

82 [Tpsamoit napanﬂuenennnen, 1 09.04
IPSMOYTOJIBHBIN Mapasienenunesn, Kyo

83 BIzmyKnHe MHOTOrpaHHHUKH. Teopema 1 13.04
Ditnepa
Brinykisle MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U TOTyNPaBUIbHBIE 1 14.04
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHuku" 1 16.04

36 [TonsiTHE BEKTOpA HAa MJIOCKOCTH H B 1 20.04
IPOCTPaHCTBE

87 CymMa BEKTOpOB 1 21.04

88 Pa3HocTh BEekTOpOB 1 23.04

89 [TpaBuiio nmapannenenunena 1 27.04

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 28.04
PaznoxeHnue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKALIUX B OJTHON 1 30.04
IUIOCKOCTH

92 CkansipHo€ NMpOU3BEICHNE 1 04.05

93 Beruuciienue yria Mex1y BEKTOpaMH B 1 05.05
IPOCTPAHCTBE

94 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1 07.05

95 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1 11.05

96 [Ipocreiimmue 3agauu ¢ BEKTOpaMu 1 12.05

97 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1 14.05




98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 18.05
99 O0o01IeHre U CHCTeMaTU3alus 3HaHUH 1 19.05
100 HroroBast kKoHTpOIbHAs paboTa 1 21.05
101 HroroBasi kKoHTpoOIbHAs paboTa 1 25.05
102 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1 26.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara nugpoBbie
Ne n/m Tema ypoka Kontpoabusbie IIpakTnueckue A p
Bcero u3yueHusi  oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[ToBTrOopenue temsl "KoopanHatel BEKTOpa
1 1
Ha IJIOCKOCTH U B MPOCTPAaHCTBE" 02.09.2025
5 [ToBTOpenue Temsl "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB" 03.09.2025
[ToBTOpeHue TeMsl "Bbruncinenue yria
3 1
MEX]y BEKTOpaMH B IpOCTpaHcTBe" 05.09.2025
IToBTOpEHME TeMBI Y paBHEHHE TPSIMOH,
4 - 1
MPOXOASAIIEeH uepe3 1Be TOUKHu" 09.09.2025
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5 1
YPaBHEHHE IJIOCKOCTH B OTPE3KAX 10.09.2025
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 ypaBHEHHUE TJIOCKOCTH B OTPE3Kax. 1 1 12.09 2025
BxonHas koHTposbHas paboTa
7 B 1
€KTOPHOE MPOU3BECHHE 16.09.2025
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUpPOBaHHE 17.09.2025
9 JIuHeiHbIe HEpaBEHCTBA, TMHEIHOE 1
MpOrpaMMHUPOBaHUE 19.09.2025
10 AHanUTHYECKHE METO/Ibl pacuéTa yria 1




MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

23.09.2025

AHanmuTndeckne MCTOABI pacqéTa yriia

1 MEX/ly TIOCKOCTSIMU B MHOTOI'PaHHUKAX 24.09.2025
12 dopmyna pacCTOSHUS OT TOUKH J10
IIJIOCKOCTH B KOOPJIMHATAX 26.09.2025
13 Haxoxnenue paccTosiHUil OT TOUKU 10
IJIOCKOCTH B KyOe 30.09.2025
14 Haxoxnenue paCCTO}IHI/II:/:I OT TOYKH J10
IJIOCKOCTH B IPABUJILHOM MUPAMUJIC 01.10.2025
15 KonTponbHas pabota "Ananutuyeckas
reomeTpus” 03.10.2025
16 CedeHust MHOTOTPAaHHHUKOB: CTaHIAPTHBIE
MHOTOTpaHHUKHU 07.10.2025
17 CeueHust MHOTOTPaHHUKOB: METO]I CJIEZIOB 08.10.2025
CeueHrsi MHOTOTPaHHUKOB: CTaHIapTHBIE
18 HJ'IOCKOCTI/I: nepecedeHust MPSMBIX U 10.10.2025
IIOCKOCTEH
19 [TapannensHbie TPSMBIE U TUTIOCKOCTH:
napajuieIbHbIC CEUCHUS 14.10.2025
20 [TapannenbHblie TPSIMBIE U TNIOCKOCTH:
pacy€T OTHOIICHHI 15.10.2025
[TapannensHbie MPSMBbIC U TUIOCKOCTH:
21 YTJIbI MEXK]Ty CKPEIIMBAIOIIUMHUCS 17.10.2025
MPSIMBIMU
[lepnieHnuKyIsIpHBIE IPSIMbIE U
22 IJIOCKOCTH: CTaHJAPTHBIE Maphbl 91.10.2025

MEPIEHIUKYIISPHBIX IUIOCKOCTEN U




MpsAMbIX, CUMMCTPHU MHOT'OI'PAaHHUKOB

23

24

25

[lepnieHnuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MepHeHIUuKyIsIpax
[lepnieHnuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTPaHHUKAX

[ToBTOpeHue: miomamm
MHOTOYTOJILHUKOB, (DOPMYIIBI [Tt
iomaaen, cooopaxeHus moaoous

22.10.2025

24.10.2025

05.11.2025

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
iomaaen, cooopaxeHus moaoous

07.11.2025

27

28

29

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (POPMYJIbI JIJIst
101 e, COOOPaKEHUSI TTOI00MS

[Tnomaau ceyeHuit MHOTOrpaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US
[Tnomaau ceyeHnit MHOTOTPaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs TOA00HS

11.11.2025

12.11.2025

14.11.2025

30

Kontposnbnas padota "[loBropenue:
MHOT'OTPaHHHUKH, CEUYEHUSI
MHOTOTPaHHHUKOB"

18.11.2025

31

0O0bEM Tena. O6beM MPSIMOYTOJILHOTO
napaiesienunea

19.11.2025

32

3anaun 00 yABOCHUHU Ky0a, 0 KBaApaType




Ky0a; O TPUCEKIINH yTiia

21.11.2025

33

34

35

CtepeoMeTpruYecKHe 3a1auH, CBSI3aHHbIC C
00BEMOM MPSIMOYTOJILHOTO
napasuiesienumne1a

HpI/IKHa)IHBIe 3aJa4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA IpAMOYTOJIBHOI'O
napajjiCCIrmIicaa

O0BEM npsiMOit TPU3MBI

25.11.2025

26.11.2025

28.11.2025

36

37

38

CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB TIPSMOM MTPU3MBI

IIpuknanHble 3a1a4un, CBSI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI
Brruucienrue 00bEMOB TEJI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOM NPU3MBbI

02.12.2025

03.12.2025

05.12.2025

39

Brraucierre 00bEMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaTerpaita. Oobém
HI/IpaMI/I)II)I

09.12.2025

40

41

®opmyna 00béMa nmupamubl. OTHOIIEHHE
00BEMOB MTUPaMU/I C OOIITUM yTIIOM

dopmyia 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/J ¢ OOIIUM YTIIOM

10.12.2025

12.12.2025

42

CrepeoMeTpUyecKHe 3a]auu, CBSI3aHHBIC C
00bEMaMH HaKIIOHHOW TIPU3MBI

16.12.2025

43

CrepeoMeTpuUecKre 3a7a9u, CBI3aHHBIC C
00BEMaMM MUPAMHUTBI

17.12.2025

44

[Tpuknanueie 3ana4n mo Teme "OOBEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN 19.12.2025
MIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHbBIE C O0BEMOM TUPAMUIBI 23.12.2025

46 [Ipumenenne 00bEMOB. Beiuncnenue
PACCTOSIHUS 710 TITIOCKOCTH 24.12.2025

47 Kontponbnas padota "O0bEM
MHOTOTpaHHUKA" 26.12.2025
[unwaapudeckas MOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON 30.12.2025
MTOBEPXHOCTH

49 Hunuuap. [IpssMoi KpyroBon HUIMHIP. 13.01.2026
[Tnomaab MOBEPXHOCTH IUIMHIPA

50 Konunyeckas noBepxHOCTh, 00pazyromme 14.01.2026
KOHUYecKoii moBepxHocTu. KoHyc

51 CeucHue KOH}vlca IUIOCKOCTBIO, 16.01.2026
napajuIeIbHON TUIOCKOCTH OCHOBAHUS

59 Yceuéunslii konyc. M3o0paxkenue 20.01.2026
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH H 21.01.2026
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U 23.01.2026
MOJTHOM MTOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aauu Ha 27.01.2026

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

56 CrepeomeTpuueckue 3aauu Ha 28.01.2026

J0Ka3aTCIbCTBO U BBIYHCIICHHUC,




MMOCTPOEHUEM CEUEHUM LUJIMH/IPA, KOHYyCa

HpI/IKJ'Ia)IHI)Ie 3aJa4u, CBA3aHHBIC C

57 30.01.2026
[UTHHIPOM
58 [TpuknamHbIe 3a1a9H, CBSI3aHHBIC C 03.02.2026
[WIMHAPOM
59 Cdbepa 1 map 04.02.2026
[Tepeceuenue chepsr u mrapa ¢ 06.02.2026
60 mIockocThio. Kacanue mapa u cdepsl
TUIOCKOCTRIO. Byt u m300pakenue mapa
[Tepeceuenue cdepsl u mapa ¢ 10.02.2026
61 rtockocThio. Kacanue mapa u cepbl
TUIOCKOCTHIO. By u m300pakenue mapa
62 VYpasuenue chepsl. [Lnomans cheps u eé 11.02.2026
qacrei
63 Cummerpus chepsl 1 mapa 13.02.2026
CrepeomeTpuueckue 3aa4u Ha 17.02.2026
64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE cO cpepold U mapom,
MTOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeomeTpuueckue 3aauu Ha 18.02.2026
65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO cpepold U mapom,
MOCTPOCHUEM MX CEUEHHH TIOCKOCTHIO
66 [Ipuknagnelie 3aa4u, CBSI3aHHbBIE CO 20.02.2026
cdepoii u mapom
67 [ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH, 24.02.2026

BBIYUCIICHUSA B OKPYKHOCTHU, CTAHAAPTHBIC




noxoous

68

69

Pazauunnie KOM6I/IH8,HI/II/I TCJ BpalllCHUA U

MHOT'OIrpaHHUKOB

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"

25.02.2026

27.02.2026

70

3anauu o teme "Tena v MOBEpXHOCTH
BpaieHus"

03.03.2026

71

72

Kontponbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O6béM mumuHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHIpA

04.03.2026

06.03.2026

73

Beruucienmue 00bEMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHyca

10.03.2026

74

75

ITmomaay OOKOBOM U IOJTHOH
MTOBEPXHOCTH KOHYCa

CTepeOMeTpI/I‘-ICCKI/IC 3aga4u, CBA3aHHBIC C

BBIUHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYyca

11.03.2026

13.03.2026

76

[Tpuknagueie 3agaun o Teme "OOBEMBI 1

IJIOILA M TTOBEpXHOCTEN Ten"

17.03.2026

77

O0BEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpruUecKue 3a1a4H,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
apa, mapoBOTr0 CETMEHTA U IIapOBOTO
CeKTopa

18.03.2026




78

79

80

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIC C 00BEMOM IIapa u
momaasio chepbl. COOTHOMEHUS MEKITY
MJIOIIA ISIMH TTOBEPXHOCTEH U 00bEMaMH
MMOIOOHBIX TE

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenue o0wEma mpu noao0uu.
CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIAALH
MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Ten"

24.03.2026

25.03.2026

27.03.2026

81

82

83

84

JIBmkenust mpoctpancTBa. OToOpakeHUS.
JIBvokeHus u paBeHCTBO (uryp. O0mue
CBOMCTBA JBMKESHUH

Buapl nBrkeHnil: napaiebHbII
MEPEHOC, LIEHTPaIbHasl CHMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOM

[Ipeobpa3zoBanus nmomobus. [Ipsmas u
cdepa Ditnepa

['eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JIBHKCHUS

07.04.2026

08.04.2026

10.04.2026

14.04.2026

85

Kontponbnas padota "BekTops! B
IpocTpaHcTBe"

15.04.2026

86

Oo6o6maromiee nosropenue 11 noHsATU U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allus 3HAHMIA:

17.04.2026




"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06maromee noBropenue 11 noHsATU U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIlNs 3HAHMI:
"BexTopsl B mpocTpaHcTee”

21.04.2026

88

89

90

91

O6o6maromiee nopropeHue 11 moHsaTHii u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMs 3HAHMIA:
"BexTopsl B mpocTpancTee”

Oo6o0maromiee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

Oo6o06maromiee nosropenue 11 noHsATU U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOrpaHHUKA"

Oo6o06u1aromiee nopropenue 11 noHsATuit 1
METOJIOB Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlsl 3HAHUI:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpyrJbIX Ten"

22.04.2026

24.04.2026

28.04.2026

29.04.2026

92

Oo6o06maromiee nopropenue 11 noHATU U
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlsl 3HAHUI:
"Ilmomraau MOBEpXHOCTH U 0OBEMBI
KpYTJibiX Ten"

05.05.2026




93

94

95

96

[IpomexxyTouHas arrectauus

[IpomexxyTouHas arrecrauus

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AlAs 3HAHWI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

06.05.2026

06.05.2026

08.05.2026

12.05.2026

97

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

13.05.2026

98

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

15.05.2026

99

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

19.05.2026

100

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ pOJb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

20.05.2026

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U

22.05.2026




KOMIIBIOTCPHBIX TEXHOJIOT U

HcTopust pa3BUTHS CTEPEOMETPUH KaK

102 HAayKH U €€ POJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

26.05.2026




HHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC
Koa .
IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NMpoBepsieMoro .
00pa3oBaTeIbHOI MPOTrPaMMBbI CPeTHEro 001ero 00pa3oBaHusi
pe3yabTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATHSAMH: TOYKA, MPMasi, INIOCKOCTh
29 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CJICACTBHS M3 HUX IPH PEIICHUH
' TCOMETPHYCCKUX 3a/1a4
73 OnepupoBaTh TMOHATHSAMU: TMMAPAUICIBHOCTh W MEPICHAUKYISIPHOCTD
' IPSMBIX U IJIOCKOCTEH
74 KnaccuduiupoBaTh B3aUMHOE DPACIOJOXKCHHE MPSAMBIX M TUIOCKOCTCH B
' POCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JBYIPAaHHBIA yTOJ, TPaHU ABYTPAHHOTO YIJIA,
7.5 peOpo IBYTpaHHOTO yTJa, JIMHEHHBIN yroJl JIBYTPaHHOTO yTJja, TpaxycHas
Mepa IBYyTPaHHOTO yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHHMK, BBIMYKIBIH W HEBBITYKJIbIH
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTDAHHUKA, TIPABUIIbHBIA MHOTOTPAaHHHK
77 Pacnio3HaBaTh OCHOBHBIE BHUJBI MHOTOIPDAaHHHMKOB (IIHMpamMuaa, TpPU3MA,
' MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccuduiupoBaTh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHHUS IS
7.8 Kiaccu(UKauu (BBIMYKIbIC M HEBBIMYKIbIE MHOTOIPAHHHUKH, MTPABUIbHBIC
MHOTOIPaHHHUKH, IIPSIMbIE U HAKIIOHHBIE TPU3MBI, TapasUIeIeMUIICIbl)
7.9 OmnepupoBaTh MOHATHAMH: CEKYIIas TNIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB
710 OOBACHATH MPHUHIIUIIBI IOCTPOCHHUS CEYCHUN MHOTOTPAHHUKOB, UCIOJIB3YS
' METOJ], CJIEI0B
CTpouTh CEYEHUS MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJHSATH
7.11 (BBIHOCHBIC) TIIIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HAXOXKIACHHUE TC€OMETPHUCCKUX BEIUYMH MO OOpasiam
WIH aJIroOpuTMaM, IMPUMCHSS HW3BECTHBIC AHAJIMTUYCCKHE METOIBI TPU
7.12 pelliecHMH  CTaHJAPTHBIX MaTeMaTHUECKUX 3ajad Ha  BBIYHCIICHHE
pacCTOSIHUN MEXIy IBYMs TOYKAMH, OT TOYKH JI0 HPSIMOM, OT TOYKHIO
IJIOCKOCTH, MEXKIY CKPEIIUBAOIIUMHUCS TTPSIMBIMU
Pemrate 3amaun Ha HAXOXKIACHUE TE€OMETPHUECKUX BEIUYMH MO OOpasiam
7.13 WIH aJIropuT™MaM, TMPUMCHSS HW3BECTHBIC AHAJIMTUYCCKHE METOMIBI TPU

peIICHUN CTAaHAAPTHBIX MATCMATUYCCKUX 3a/lad Ha BbBIYUCIICHUC YTJIOB




MEXIy CKPEIIMBAIOIUMHUCI NPSIMBIMH, MEXIY NPSIMOM M IUIOCKOCTBIO,
MEXy TUIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB

Borancnare 00bEMBI M IIIOIMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 NUpaMuia) ¢ TMpUMEHEHUEM (OpMyJ, BBIUUCIATH COOTHOLICHUS MEXKIY
IUTIOIIASIMU [TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OmnepupoBaTh MOHATUAMHU: CUMMETPHsS B MPOCTPAHCTBE, IIEHTP, OCh H
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (UTYPHI
W3BnekaTh, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, NpPEJCTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTh reomerpuyeckue (akThl Uil PELICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJbKO IIAroB pEIICHUS, €CIU YCIOBHS
IPUMEHEHHS 3aJ]aHbl B IBHOH popme
718 IIpumensaTh mpocTeiilive MpOrpaMMHBIE CpPEACTBA W AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKHX 3314
719 [IpuBoauTH MmpHUMEpHl MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH B Ipupoje U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpumMeHsTH MONyuYeHHBIE 3HAHUS HA MPAKTHUKE: aHATU3UPOBATh pealbHbIC
CUTyalluHd ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE TMTOMCKA PEIICHHS
MaTeMaTH4ecKu c(hOopMyJTUPOBaAHHON MpPoOIEeMbl, MOJEIMPOBATH pPeaIbHbIE
7.20 CUTyallUd Ha s3bIKE T€OMETPUH, HCCIEN0BATh IOCTPOCHHBIE MOJIENU C
UCIOJIb30BAHUEM I'€OMETPUUYECKUX HOHATHH U TeopeM, ammapara ajireOpsl,
pemaTb ~ MpakTHUYECKUE  3aJlaud,  CBS3aHHbIE C  HAXOXKICHHUEM
Te€OMETPHUUECKUX BEITMYNH
11 KUIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero 00mero 00pa3oBaHus
pe3yjabTarTa
6 I'eomerpus
OnepupoBaTh MOHATUSIMH: LWIMHIPUYECKas MOBEPXHOCTh, 0Opasyrolue
6.1 MWINHAPUYECKON TTOBEPXHOCTH, IIWIMHAP, KOHWUYECKas IMOBEPXHOCTD,
oOpa3yroniye KOHH4eCKON MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 PacnoznaBate Tena BpameHus (MUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJ BPALLICHUS
6.4 KnaccuduimpoBaTs B3aMMHOE pacmiofioKeHUE CPephl U TIIOCKOCTH
6.5 OnepupoBarh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BICOTA

CETMCHTA, HI&pOBOﬁ CJ'IOI\/’I, OCHOBAHHMC MIApPOBOTO CJIOsA, BBICOTA MIAPOBOIO




CJI0s1, IIAPOBOM CEKTOP

6.6

Beruncnsate 00BEMBI M TUIOMIAAM  TIOBEPXHOCTEH TeN  BpallleHUs,
TEOMETPHUUECKUX TEIl C MPUMEHEHHEM (PopMyT

6.7

OnepupoBaTh MOHATHSIMM: MHOTOTPAaHHUK, BIHCAHHBIH B cdepy U
OTMCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK MJIM TEJIO
BpalllCHUS

6.8

BeIauciasaTe COOTHOIIEHUST MEXAY IUIOMIAISIMH MTOBEPXHOCTEH M 00BEMaMu
HOJTOOHBIX TEN

6.9

N3o06paxats u3zydaemble (GUTYpbl OT PYKHM M C HPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTHIX
00bEMHBIX (Uryp: BHJI CBEepXy, COOKY, CHHM3Yy; CTPOUTh CEUYEHHUS Tel
BpaIllCHHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpPa3oBBIBATh HH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Hrypax, MpPEJCTaBICHHYIO Ha
YepTeKax U pUCyHKax

6.12

[IpumensTh reomerpuueckue (QakThl JUIsl PELICHHUS CTEPEOMETPHUUECKHUX
3a/a4, MPEAIONIAraIUX HECKOIBKO IIAaroB pEUICHUs, €CINU YCIOBHUSA
MIPUMEHEHUS 3aJ1aHbl B IBHOU (opMe

6.13

OnepupoBarh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoInonHAT,  MEHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHUCIO, OOBACHATh, KAKUMU CBOWCTBAMU OHU
o0JIazaroT

6.15

HpI/IMeHHTB IIpaBUJIO TapaJUICJICIIUIICAa IPH CIIOKECHHUU BEKTOPOB

6.16

OnepupoBaTh NOHATUSIMHU: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI
MEXKIY BEKTOPAaMH, CKaJISAPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymmy BEKTOpPOB M NpPOHM3BEICHHE BEKTOpa Ha YHCIO, YTOJ
MEXJly BEKTOpaMH, CKaJSIPHOE IPOM3BEACHME, PACKIAIBIBATE BEKTOP II0
JIBYM HEKOJUIMHEApHBIM BEKTOpam

6.18

BaHaBaTB IJIOCKOCTh YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemiate HpOCTeI\/'IH_II/Ie reOMCTPHUYCCKUC 3aJd4 Ha IMPUMCHCHHUC BCKTOPHO-
KOOpAWHATHOI'O ME€TOJa

6.20

Pemarn 3agadu Ha J0Ka3aTClIbCTBO MAaTCMATHYCCKHUX OTHOIICHUU U
HaXOXXIACHUC T'COMCTPUUYCCKHUX BCJIIMYHUH II0 06pa3uaM WM aJIropuTtMam,
MIPpUMCHSIA HN3BCCTHBIC METOJbI npu peuIcHUu CTaHAApTHBIX
MaTeMaTHYCCKUX 3aJa4

6.21

HpI/IMeH}ITB HpOCTGfIH.IHG nporpaMMHBIC  CpEACTBA U SJICKTPOHHO-
KOMMYHHKAIIMUOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1av




6.22

[IpuBOIMTE NpHMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H
JKU3HH, PAaCIIO3HABATh MPOSABIECHNE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh MOMYyYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH peabHbIC
CUTyalluu U MPUMEHATh U3YyUCHHbIEC TIOHATUS B IPOLECCE ITOMCKA PELICHMUS
MaTeMaTH4ecKu cPOpMYJIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peaibHbIE
CUTyallUM Ha S3bIKE T'€OMETPHUH, HCCIIEIOBAaTh IOCTPOCHHBIE MOJEIH C
WCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHSTUN U TEOpeM, ammapaTa anreOpsl,
pematb  NPAKTUYECKUME  33Jaud,  CBS3aHHBIE C  HAXO0XICHHEM
TFE€OMETPUUECKUX BEJIMYUH




IHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepHeMblﬁ IJIEMEHT COACPKaAaHUSA

I'eomeTpus

7.1

OCHOBHBIC TIOHATHS CTEPEOMETpHH. TodkKa, MpsMas, IUIOCKOCTh, IPOCTPAHCTRBO.
[ToHsiTHE 00 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJICZICTBUS U3 HUX

1.2

B3anMHOE pacronokeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapAJIICIIbHBIC
U CKpewmuBaroumecss npsmble. [lapamiensHOCTP MNpAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: NapajljiebHble NpPsIMbIE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
NpSAMBIX, NapaJUIENbHOCTh NPSMOM M IUIOCKOCTU. YTJBIC COHAIpPABICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy NpsMbIMU B IpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX ILIOCKOocTei. IIpocreitmme
IPOCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune],
MOCTPOEHUE CEUECHUI

7.3

[lepieHOUKYISPHOCTh NPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJSPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MPSMbIE NapAJICIbHBIE U NEPIECHIUKYJIAPHBIE K IJIOCKOCTH, IIPU3HAK
NEePHEHANKYJSIPHOCTH MPAMON M IIJIOCKOCTH, TEOPEMa O IPSIMOU NMEepPHEHIUKYIISIPHON
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YOI MEXKy NPSIMOW U IJIOCKOCTBIO, IBYTPaHHBIN
yIOJl, JUHEHHBIN yrojl IBYIpaHHOro yria. [IeprneHIuKysp U HakJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU IABYX
mockocTei. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE DJJEMEHTbl MHOIOTPaHHUKA, BBIIYKJIbIE U
HEBBIIIYKJIBIE MHOIOI'PDaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: nN-yrosbHas
npu3Ma, TpaHM W OCHOBAaHMS IPHU3MBI, NpsMas M HAKIOHHAs HpPU3MbI, OOKOBas M
IIOJIHAsL TTIOBEPXHOCTH Ipu3Mbl. [lapauienenumen, NpsMOyTrOIbHBIN MapajuleIenuIes] U
ero csoucrea. [Iupammpa: N-yrosibHas mupamuaa, I'paHd U OCHOBAaHUE IHUPaMUIBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NMUPAMUJbI, MpPaBUIbHAS U YCEUEHHAs MUpaMHA.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuibHBIE MHOTOIpaHHUKU: IOHSTHE
IIPaBUJIBPHOTO MHOIOIPAHHMKA, IIpaBWJIbHAs IpU3Ma M MpPaBWIbHAs NUpaMUAA,
IpaBUIbHAs TPEyroJibHAsg MUPaMUJa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrasnenue o
IPABWIBHBIX MHOTOIPDaHHUKAax: OKTa’ap, MAOAcKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U ITUPAMUIBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
ONEeMEHTBl  CUMMETPUM B NHMpaMuax, NapajuleleluIenax,  MpaBUIBHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBOI OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH NPsiMOM mpu3Mbl. [1mommane 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTU TMPABWIBHON MUPaMHIBI, TEOpeMa O IUIOMIAd YCEUYEHHON MUPAMMUIIBI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

6.1

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yroOIINe WIHHIPHYECKON MOBEPXHOCTH, OCh
MAJIUHAPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHoBaHMs M OOKOBasl IMOBEPXHOCTH,
o0Opa3syromiasi ¥ 0Ch, TUIOMIAAh OOKOBOW U MOJTHON MTOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHMUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWME M BepIIMHA, O0pasylomas U OcCh,
o OOKOBOW M TOJIHOM TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasyloiue u
BBICOTA, OCHOBAHMsSI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: meHTp, paguyc, IuamMerp, IJIona s NOBEpXHOCTH cdeprl. B3anmuoe
pacrioniockeHue cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIOoNaab

chepsl

6.4

N306paxkenue ten BpalleHUs Ha MJI0CKOCTU. Pa3BEépTKa MIMHIpA U KOHYca

6.5

KomOunanuu ten BpamieHus: # MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
ctepsl, cepa, BcaHHasi B MHOTOTPAHHUK, WIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 006vEMe. OcHOBHBIE CcBOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO Mapayienenumnesa u ciaeactsusa u3 He€. O0bEM HUIMHIIPA, KOHYCA.
O06BEéM mapa u miomaas cheps

6.7

HOI[O6HBIG TCJIa B IPOCTPAaHCTBC. CooTHomICHUS MCXKAY IomaassMunu HOBCpXHOCTCfI,
00BEMaMu HO)IO6HI:>IX TCII

6.8

Ceuenusi nunuHApa (MapauIeIbHO W TEPHEHANKYJSIPHO OCH), CEYCHHUS KOHYca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIIUHY ), CEUCHHUS [apa

6.9

BekTop Ha miockoctu M B mpocTtpaHcTBEe. ClI0O)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. PasnokeHne BekTopa mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapasmenenunena. Penmenue 3amay, CBSI3aHHBIX C IPUMEHEHUEM
[IpaBUJI IEUCTBUH C BEKTOPaMHU

6.10

[IpsimoyronbHasi cuctemMa KoOpAuHAT B mpocTpaHcTBe. KoopauwHaTel BekTopa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOJd Mexay BekTopamu. CKaiasipHOe
pOU3BeIeHHE BEKTOPOB. BbruncieHue yriioB MeXIy MNPSIMBIMH M IUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIIEHUH T€OMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOMN
MPOI'PAMMBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3zoBaHus

Brmagenne MeromaMm JOKa3aTENbCTB, AITOPUTMaMHU pELICHMS 3aaad;
yMeHue (GOpMyJIHpOBATH W ONEPUPOBATH MOHATHAMH: OIpEACTICHHUE,
aKcuoma, Teopema, CIEACTBHE, CBOMCTBO, IMPU3HAK, JIOKA3aTelIbCTBO,
PaBHOCWIbHBIE (POPMYITMPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOIOJIOXKHOE YTBEP)KICHHE, NMPHUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOM HHIYKLUY;
IIPOBOAUTH J0KA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUM 3a]a4, OLICHUBATh
JOTMYECKYI0  TMPAaBUIBHOCTh  PAacCyXJAE€HUH; yMEHHE  OINEepUpOBaTh
MOHATUSIMHM: MHOKECTBO, IIOJMHOKECTBO, OIE€palMy HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar i
OINMCAaHUS PEATBHBIX MPOLIECCOB U SBJICHUM U NPU PELICHUU 33134, B TOM
qyclie U3 IPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIHKCHIBATH Tpadbl PA3IMYHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

PCUICHUHU 3a1a4

YMeHue onepupoBaThb HOHATUSAMM: HaTypajbHOE 4YHCIO, LEJI0Ee YUCIIO,
CTENEeHb C LIEeJbIM MTOKa3aTeseM, KOpEeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
palMoHaIbHBIM NOKA3aTEJIEM, CTENEHb C JAEUCTBUTEIbHBIM ITOKA3aTEIIEM,
jJorapum uuciaa, CUHYC, KOCMHYC W TaHTE€HC MPOU3BOJIBHOIO YHUCIA,
OCTaTOK I0 MOAYJI0, PALlMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHO)KECTBA HATypalbHbIX, LEIbIX, pPAaLHUOHAIbHbBIX, JEHCTBUTEIbHBIX
YHCeNT; YMEHHE HCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 001Nt
JenuTeNb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiauaa npu
pELIeHNN 334a4; 3HAKOMCTBO C Pa3jIMYHBIMHM NO3UIMOHHBIMU CHUCTEMAMHU
CUMCJICHUSI; YMEHUE BBINIOJIHAThH BBIUMCIICHUE 3HAUEHUH U MpeoOpa3oBaHUs
BBIPQ)XEHUI CO CTeNmeHsAMH M Jorapudmamu, npeodpaszoBaHus IpoOHO-
palMOHAJbHBIX  BBIPAKEHUW; yMEHHME  ONEpUPOBATH  MOHITHUSIMHU:

IOCICa10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccusd, TreoMCTprUICCKad




mporpeccusi, OECKOHEYHO YyOBbIBaloOlasi TeOMEeTpUYEecKass MpOrpeccus;
YMEHME 3a/laBaTh IIOCJIEJJOBATEILHOCTH, B TOM 4YHCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJb U  apryMeHT
KOMIUIEKCHOTO ~ 4Mcna, ¢opMa  3amUuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETPUYECKAass U alredpanyeckas); yMeThb
MPOU3BOJUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOJIUTH MPUMEPHI HCIOIb30BaHHUS KOMIUIEKCHBIX YHCEN; ONEePUpPOBATh
MOHATHSIMM:  MaTpuna 2X2  um  3x3, onpenenureiab  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAIbHBIE, HPPALUOHAIBHBIE,
NOKa3aTebHble, CTENEHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHS M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEPUPOBATh
MOHATUSIMHU: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUNM U HEPABEHCTB, PaBHOCWJIBHOCThb
ypaBHEHUH, HEpPaBEHCTB U CHCTEM; YMEHHME peulaTb ypaBHEHUS,
HEPABEHCTBA W CHCTEMBl C IOMOLIBIO Pa3IMYHBIX HPUEMOB; pPEIIATh
YpaBHEHMs, HEpaBEHCTBA M CHCTEMbl C [apaMeTpoM; MPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI U1 PELIECHUS MaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue omnepupoBaTh TOHATHAMH: (QyHKIHS, YETHOCTH (YHKIIHH,
NEPUOUYHOCT (PYHKIMHM, OTrPaHMYEHHOCTb (PYHKLMH, MOHOTOHHOCTb
(GyHKIUHU, SKCTpeMyM (QYHKIMM, HauOoOJbllIee M HaWMEHbIIee 3HAYCHUS
(GYyHKIMK HAa MPOMEXYTKE, HempepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
(GbyHKIMHU, TiepBas U BTOpas NpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢usznyeckuif CMBICT MPOU3BOJHOM, TMEepBOOOpa3Has, ONpereTIEHHBIN
UMHTErpal; yYMEHHE HaxOJuTh AacCUMNOTOTHI Tpaduka (QYHKIMH; YMEHUe
BBIUUCIATh  NPOM3BOAHBIE  CYMMBI, IIPOM3BEIEHUS, YacTHOIO U
KOMITO3UIIMN (PYHKLMN, HAaXOOUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYyHKIMH; YMEHHE HaXOJIUTh IPOU3BOJAHBIE 3JEMEHTApHBIX (QyHKIUI;
YMEHHE HCIOIb30BaTh MPOU3BOAHYIO JJI HCCIEIOBaHUS (PYHKIIHM,
HaXOAWTh HauOOJIbIIMEe W HAWMEHbBIIUE 3HAYCHUS (YHKIMI; CTPOUTH
rpadMKd MHOTOWICHOB C MCIIOJIb30BAaHMEM ammapara MaTeMaTH4eCKOro
aHaJlM3a; NPUMEHATH IPOU3BOAHYIO JUI HAXOXACHMUS HAWIy4dILIEro

peIICHUA B MNPHUKIAAHBIX, B TOM YHCIC COIUAIBHO-DKOHOMHYECCKUX H




(bU3UYECKUX 3a/adax; HaXOIUTh TUIOMIAAN U O00BEMBI (PUTYP C MOMOIIBIO
WHTETpaJla; MPUBOJUTH MPUMEPhl MATEMATHUYECKOTO MOJEIUPOBAHUS C

nomMoIpio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBath NOHATUAMU: Tpaduk GyHKIMH, oOpaTHaAs QYHKIIHS,
KOMIO3ULMs (DyHKIUH, JIWHEHHas (QYHKUWS, KBaJpaTW4Has (QYHKLUS,
pauMoHanbpHasi (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs U
nmorapudmudeckass (QyHKIMHA; YMEHHE CTPOUTHh TpaduKd H3yUYCHHBIX
GyHKIMHA,  BBINONHATH  NpeoOpa3oBaHuss  TrpadukoB  (YHKIHH,
UCIOJIb30BaTh TPaQUKH JUIsl U3Y4YEHUs MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
peleHnH 3afad W3 APYruX Y4eOHBIX HPEAMETOB W 3a/1ad M3 pealbHOU
KHU3HHM; BbIpaKaTb (OpMyJaMH 3aBHUCHUMOCTH MEXJYy BEJINYMHAMU;
UCTIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUWH JUIS pEelICHHs ypaBHEHHIA,
HEpaBEHCTB M 3a/a4y C IapaMeTpaMu; U300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTH MHOKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pematb TEKCTOBBIE 3aJauyd pPa3HbBIX TUIIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, JOJIM U 4YacTd, Ha JABMXKEHHE, paboTy, CTOUMOCTb TOBapoB U
yCIIyT, HaJOTH, 33Jaud U3 00JIAaCTH YNPaBJICHUS JIUYHBIMU U CEMEHMHBIMU
(uHaHCaMH); COCTaBIATh BBIPAKCHMS, YpaBHEHMs, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIIEI0BATh IIOJy4CHHOE pELICHUE U
OLICHMBATh IPaBJONOAOOHOCTh pPE3YJbTAaTOB;, YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U X CHCTEMBI 10 YCIIOBHIO 33/1a4M, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH IMOTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee ¥ HaMMEHbBIIIee 3HAUYEHUs, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaIMIo, MPEJCTABICHHYIO B TabJIMIax, Ha AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA peaIbHBIX IMPOLECCOB U SIBJICHUH; MPEACTABIATh
uHpOpMALMIO C TOMOMIbIO TabmUI] M JAMarpamMM; HCCIIEAO0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM 4YHUCJIE C TMPUMEHEHHEM TIpaduyecKux
METOIOB M 3JIEKTPOHHBIX CPEICTB; rpa)uuecku UCCIe0BaTh COBMECTHBIE

HaOJII0/IeHNUs C TIOMOIIBIO TUarpaMM pacCeuBaHuUs U JINHEHHOM perpeccuu

YMeHHne onepupoBaTh IOHATHSAMH: CIyYaWHBIA OIBIT W CIy4ailHOe




COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS, YMEHHE BBIYHCISATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOIOB; INPUMEHATh
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIy ITOIHON
BepOsATHOCTH, Gopmyrny bepHymiu, komOuHATOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
MOHATUSIMH:  ClIydaiiHas BEJIIMYMHA, paclpeesieHue BEpOSTHOCTEH,
MaTeMaTH4ecKkoe OXXKUAAaHUe, IUCIEPCHUS W CTaHAAPTHOE OTKJIOHEHHE
CIy4yalHOW  BENMYHMHBI, (QYHKIMHA paclpeleNeHnss W  IUIOTHOCTH
PaBHOMEPHOTO, NOKA3aTeIbHOI0 ¥ HOPMAJIBHOTO paclpeeIeHuil; yMeHue
UCIIOJIB30BAaTh CBOMCTBA M3YYEHHBIX PACIpeNeNCHUI sl pelIeHus 3a/1ady;
3HaKOMCTBO C TOHATHUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
WCCIICIOBaHHUI; yYMEHHE TPHBOAWUTH MPUMEPHl TPOSBICHUS 3aKOHA
OONBIINX YHCEN B MPHUPOAHBIX W OOLIECTBEHHBIX SIBICHUSAX, yMEHHE
OIIEpUPOBATh MOHATHAMH: COYETaHHE, TEPECTAHOBKA, YUCIO COYECTAHHI,
YHCIO  TEPecTaHoBOK; OwHOM  HplOTOHA; yMeHHWE  NPUMEHATH
KOMOMHATOpHBIE (DaKThl W PACCYKICHUS Ul PELICHUS 3a/1ad; OLCHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHH; COCTABISATH BEPOITHOCTHYIO MOJIENb U

HHTCPIIPCTHUPOBATDH HOHy‘ICHHHﬁ pe3yiibTaTt

YMeHue olnepupoBaTb IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA yTJa, IJIOCKUN YIroJl, IBYTPAHHBIN
yroj, TPEXIPAaHHBIA YIrojl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
MEPIEHIUKYISIPHOCT MPSMBIX M IIOCKOCTEM, yrojd MEXIYy NPSIMBIMH,
yroJl MeXAy TMpsAMONM M IUIOCKOCTBIO, YrOJI MEXHIy IUIOCKOCTSAMH,
paccTositHue OT TOYKM JIO0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
paccTosiHuEe MEXKIYy IUIOCKOCTSAMHU; YMEHHE HCIIOIb30BATh IIPU PEIICHUU
3a/1a4 U3yuyeHHbIe (DAKThl U TEOpPEMBbl IJIAHUMETPUU; YMEHHE OLEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJEJIM C IIOMOIIBKD TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHLIC C HUMU IMPAKTHYCCKUC 3ala4Un
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIAAb (QUIyphl, 00BEM (QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBI MHOTOTPaHHHUK, CEYEHHE MHOIOIpaHHUKA,
Ky0, napaiienenune], NOpu3Ma, OHpamuaa, (Gurypa u TMOBEPXHOCTb
BpallleH!s], LMIUHIP, KOHYyC, wmap, chepa, miomans cdepsl, MIO0MATL
MOBEPXHOCTU MHUPAMUJbI, IMPHU3MBI, KOHyCa, LWIMHApPA, 00BEM KyoOa,

IpsAMOYTOJIBHOTO IMapalyICJICIMIICaa, OHUpaMUAbI, IIPU3MbI, NOUIWHApPA,




KOHycCa, [apa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHUS KOHyca W IWJIMHIpA,
napajuleJibHble OCHM WJIM OCHOBAaHMIO, CEUEHHUE Ilapa, IUIOCKOCTb,
Kacaromascs cdepbl, LWIMHApPA, KOHYyca; yMEHHE CTPOUTb CEYEeHUe
MHOTOIpaHHHUKa, M300pakaTh MHOTOTPAaHHUKH, (DUTYPHl U MOBEPXHOCTH
BpAILICHUA, UX CEYCHHs], B TOM YHUCJIE C TIOMOILUBIO JIEKTPOHHBIX CPE/CTB;
YMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMyIMpOBaTh ONpPEEIEHHS N3ydaeMbIX (QUTYp, BBIABUIaTh TMIIOTE3HI O
CBOMCTBaX M IpHU3HAKAX IE€OMETPUUYECKUX (Uryp, OOOCHOBBIBATH WM
OlpoBepraTb MX; YMEHHE MPOBOIUTH Kiaccu(uKanuioo Quryp 1o
pa3IUYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJIHHUTEIbHbIC

MOCTPOCHUS
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YMeHue onepupoBaTb IOHATHSAMM: JIBJKEHME B IPOCTPAHCTBE,
napajyieNIbHBIA TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue MOA0OMs, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE U IMOJOOHBIE (HUTYPHI, B TOM YHUCIE B IPHPOJC,
HCKYCCTBE, apXUTEKTYpPE; MCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pEUICHUH 3ajad; HaXOAUTh TCOMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOI,
TUI0IIab, 00BEM) IPU PELICHNH 33734 U3 JPYTHX YYEOHBIX MPEIMETOB U
U3 pealbHOW JKM3HU; YMEHHE BBIYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nmHA, yroiy, miomiaab, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3y4eHHbIe (OPMYJbl M METOJbl, B TOM YHCIIE: IUIOUIA[b MOBEPXHOCTU
MUpaMubl, MPU3MbI, KOHYyca, LHWIMHJIpA, IJouiaab cdeprl; o0bEM Kyoa,
IPSMOYTOJIBHOTO  MapajuleNenuneaa, MHUPaMHIbl, MPU3MbL, LWIMHIPA,

KOHYCa, [IIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX PUTYP
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VYMmenne OIICPHUPOBATH IMOHATHUAMMU: NPAMOYTOJIBHAA CHCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIUHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BECHNE BEKTOpa HA YHUCJIO, pa3jIOKEHHE BEKTOpa Mo Oaswucy,
CKaJIIPHOE MPOW3BEJCHHUE, BEKTOPHOE TPOM3BEICHUE, YIOI MEKIY
BCKTOpaMH; YMCHHUE MCIIOJIB30BAThH BeKTOpHBIﬁ n KOOp)II/IHaTHBIﬁ METO

JJIg PCIICHUSA TCOMCTPUYICCKUX 3a1a1 U 3a/ia4 JPpYTHUX y‘-Ie6HLIX npeaAMETOB
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YMmenue BBI6I/IpaTL HOI[XOI[HIJ_[I/II\/'I MCTO AJId pCIICHUSA 3ala4r; IOHUMaHUC
3HAYUMOCTH MATEMATUKKW B HU3YUCHHUH TMPUPOJHBIX U 06HICCTBGHHBIX
IponecCoB U HBJ'ICHPIﬁ; YMCHHUC pPACIIO3HABATL TPOABIICHHUC 3aKOHOB
MaT€MaTuK B UCKYCCTBC, YMCHHUC MMPUBOJUTH IPUMEPBI MAaTEMATUUCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kona IIpoBepsieMblii 3J1€MEHT COACPKAHMS
1 Yucna v BBIYHCICHUS

11 Hatypanbnble u uemnsie uncna. [Ipu3Haku 1eIMMOCTH LETBbIX YHCe

12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, TMPOLEHTHI,
' OecKOHEYHBIE IEPUOANUECKHUE IPOOH

13 Apudmerndeckuii KOpeHb HATypaJbHOU cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypajibHON CTETIeHH

14 Crernens ¢ 1enbiM nokaszarenem. CTeneHb ¢ palMoHaNbHBIM Moka3aTeneM. CBolicTBa
' CTETIeHH

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uuncna. JlecaTuunbie 1 HATYpaabHBIC JOTapU(MBI

HelictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIEe BHIYUCIEHUS, TTPaBUIa OKPYTICHUS, TPUKUIKA U OI[EHKa
pe3ynbTaTa BEIYUCICHUN

1.8 [IpeoOpaszoBanue BhIpaKEHUN

1.9 KommekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA

2.1 [{enbie u IPOOHO-palIMOHANBHBIE YPAaBHEHHS

2.2 WppannonaibHble ypaBHEHHUS

2.3 TpuronomeTpuyeckue ypaBHEHUS

24 [TokazarenbHbIe U TOTapUPMUYECKUE YPABHEHHS

2.5 Lenble u 1poOHO-paOHANbHBIE HEPABEHCTBA

2.6 HppanmonansHble HepaBEeHCTBA

2.7 [TokazarenbHbIC U JIOTapuMUIECKIE HEPABEHCTBA

2.8 Tpuronomerprdeckue HEPaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

211 Martpuna cuctemMsl TMHEHHBIX ypaBHeHNH. OnpeaennTens MaTpULbI




OyHKIWH U TpaduKu

Oynaknus, cnocoOwsl 3amanust GyHknuu. ['paduk dyHkummu. Bzaumuo oOpaTHbIE

3 ¢ynkuuu. YétHeie 1 HeuéTHBIE pyHKIMU. [lepuoguueckue GpyHKINMN
O6nactp ompeneneHuss W MHOXKECTBO 3HaueHWd Gyukouu. Hymm Qyskum.
3.2 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMyMbl U MHUHUMYMBI QyHKuuu. HauOonbiee W HauMeHblee 3HAYCHHE
(YHKLIHU HAa IPOMEXYTKE
33 CrenenHass (QyHKUMS C HaTypaJbHBIM M LEJNbIM MOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENeHU
3.4 Tpuronomerpudeckue GyHKINN, UX CBOHCTBA U TpaduKH
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yHknumit. CpoiicTBa  QyHKIUA,
' HEMpEPHhIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUS OCIIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaiausa
4.1 [IpousBonnas ¢pynkumu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKITHIA
[Ipumenenne mnPOU3BOAHONH K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMbl. Haxoxnenne HanOONbIIEr0 W HAMMEHBIIErO 3HAYeHHUS (YHKIWU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
3) MHoxecTBa U JIOTHKA
5.1 MHOXeCTBO, ornepaiuy HajJ MHOKecTBamu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTUCTHKA
6.1 OmmcarenbHas CTATHCTHKA
6.2 BepositHocTh
6.3 KomOunaTtopuka
7 [eomerpust
7.1 ®durypsl Ha JIOCKOCTU
7.2 [IpsimMbIe U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpaLICHUS




7.5

KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

e Maremaruka. ['eomerpus; yrioyonennoe ooyuenue, 10 kinacc/ Mepansak A.T'.,
Homwuposckuii [.A., [Tonskos B.M.; noxa penakuueit [Togonsckoro B.E.,
OO611ecTBO € OTpaHUYEHHON OTBETCTBEHHOCTHIO 31aTebCKuii LIEHTP
«BEHTAHA-T'PA®y»; AxunonepHoe obmectBo «M3aaTenscTBo «IIpocBenienner

e Maremaruka. ['eometpust; yriaybinenHoe ooyuenue, 11 kimace/ Mepsmsik AT,
Homupogckuii [.A., [Tonsko B.M.; noxa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO M3 AaTenbCKM LICHTP

«BEHTAHA-T'PA®»; Axunonepnoe obiectBo «M3narensctBo «lIpocBenienne

METOAUYECKHUE MATEPUAJIbI JISA YUUTEJISA

o Maremaruka: anreOpa 1 Hayajla MAaTEMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Yrnyonéunsiit ypoBenb: 10 kinace: meroguueckoe nocoodue / E.B. bynko, A.T.
Mepaisik, B.B. ITononckuit, M.C. Axunp — M.: Bepaana-I'pad, 2020.-80 c.:mn —
(Poccuiickuii yueOHUK)

o MaremaTrka: ajaredpa u Hadajsa MaTEMaTHYECKOTO aHAJIN3a, TEOMETPUSI.
Yrnyonéunsiit ypoBensb: 11 kimace: meroguaeckoe nmocodbue / E.B. bytiko, A.T.
Mepansk, B.B. ITononckuit, M.C. Axunp — M.: Bepaana-I'pad, 2020.-80 c.:mm —

(Poccuiickuit yueOHUK)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET Pemy EI'D
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