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INOACHUTEJIBHAS 3AIINCKA

['eomeTpust sBisieTcss OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
obmiero oOpa3oBaHMsl, TAK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YUEHHUS TUCHUILUIMH
€CTECTBEHHO-HAYYHOW HAINpaBIECHHOCTH U NPEJIMETOB T'YMAHUTAPHOTO IUKJIA.
[lockonbKy  JIOTMUECKOE  MBIIUIEHHWE,  (OpPMHpPYEMOE€  MpU  HU3YUYECHHUH
00y4alOLUMUCS TOHATUIHBIX OCHOB T€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUHU LIETIOYKH JIOTUYECKUX YTBEPXKACHUN MPHU PELIEHUH T'€OMETPUUYECKUX
3aJlady, YMEHHE BBIJIBUTaTb M ONPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOr'O LMKJIAa, B YACTHOCTH
bu3nUecKux 3aaad.

[lenb ocBoeHUs mporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE WHIUBHUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
M3YYEHUU T€OMETPUH, KaK COCTaBIIAIOIIECH MpeaMeTHON obnactu «MareMaruka u
nHpopMaTruka»  4yepe3  OOECIICUCHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIONb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHUM U  JIEeHCTBUH,
crnenu(pUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO NMpodheCCHuOHATBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMaTHKU.

[TpuoputeTHBIMH 3aJayaMu Kypca TE€OMETpPHUH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOIIMMU U yCUITUBAIOLIUMH Kypc 0a30BOr0 YPOBHS, SIBJISIOTCSL:

paclMpeHre NnpeACcTaBiIeHUs] 0 TEOMETPUHM KaK 4acTH MHUPOBOM KYJIbTYphI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHUE TMpPENCTaBICHUs O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHMIINX MaTEeMaTHUYECKUX MOJEINAX, IMO3BOJIAIOIIMX ONHUCHIBATh M H3ydaTb
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUWHOTO arapaTa o pas3aeiy
«CtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHue  yMEHUS ~ BIAJAE€Tb  OCHOBHBIMU  TOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOpEM,
bopMya M yMEHHE UX NPUMEHSITh, YMEHHUS [IOKa3bIBaThb TEOPEMbl U HAXOJUTh
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/aY;

dbopMupoBaHrE YMEHHUS pacro3HaBaTh Ha YepPTekKax, MOJIEISIX U B PEaIbHOM
MHUpPE MHOTOIPAaHHUKHM M Tella BpAIIeHMs, KOHCTPYHPOBATh TI€OMETPUUYECKHUE
MOJIEIIN;

(dbopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpHi, (popMHpoBaHME MOHUMAHUS POJIM AKCMOMATUKH TIPU
NPOBEJCHUM PACCYXKACHUM;

dbopMHpoBaHrE yMEHUS BJIaJeTh METOJAaMHU J0Ka3aTelIbCTB U aJITOPUTMOB
pELICHMs, YMEHHUSI UX IPHUMEHSATh, MPOBOJUTH JOKa3aTelIbHbIE PAaCCyKIEHUS B
XO/I€ PELICHUs CTEPEOMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTHYECKUM COJIEP>KAHUEM,
dbopMupoBaHHE MpPEICTaBICHUs O HEOOXOJUMOCTU  JOKa3aTelIbCTB  IPH



000CHOBaHUU MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKH B TIPOBEACHUH
JNEAYKTUBHBIX PacCy KJIEHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUICKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEHW 00yJarOIIMXCs, TO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUH:
YMEHHSI PAClO3HABaTh TMPOSBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX *KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, WCCJIEIOBAaHUA MOCTPOEHHBIX MOJIENEH,
WHTEpIPETAlUU MOTYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZICpKAaTEIBLHBIMHU JUHUSMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W MIIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannuukn», «Tema BpameHus», «BekTopel W KOOpAMHATH B
MIPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHuME «yMETh ONEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMH T'€OMETPUU HA YIUIYOJIEHHOM YypOBHE OOYYEHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSIM Y4eOHOTo Kypca, a
bopMHpOBaHHE JIOTMUYECKMX YMEHHMH  pacnpenensieTcs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHHUSIM, HO | 110 Togam o0yuenus. Coaepkanue oOpa3oBaHws,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
pPOrpaMMbl, paclpeneiaEHHbIM IO rojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM 00yYaroluecs
oOpamanuch HEOAHOKpPAaTHO. TO  TMO3BOJSET OPraHW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHATUSAMH U HaBBIKAMU MOCJIEA0BATEIBHO U MTOCTYNATEIBHO, C
COOJTI0/IEHUEM MPUHIINIA TPEEeMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEICTABICHUN 00yYarOUUXCsl, pacluupss U yriyosss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K U3y4EHUIO TEOMETPUU Ha YTiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb ycinoBus s guddepeHuuanud  00ydeHHs, TOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeNbHBIX MporpamMMm, OO€CHeYuTh YIiyOJEHHOE
M3Y4YEHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOTO ipeaMmeTa « MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIMXCA K MPOJAOHKCHUIO H3YYEHUS MAaTEMaTHUKH C
yu€ToM BbIOOpa Oynaymied npodeccun, obecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOGHOro kypca «l['eomerpusi» Ha yYrIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 knacce — 102 yaca (3 yaca B Hepento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS  cTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.

B3auMHoe pacnonoxeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECH,
napajjieNbHble M CKpelluBaromuecs mnpsMble. [Ipu3Haku CKpeluBaronIuxcs
npsamelX. [lapamieabHOCTh NPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlIeIbHbIC
IpsIMbIE B MPOCTPAHCTBE, MAPATUICIBHOCTh TPEX MPSIMBIX, TAPAJIIEIBHOCTD MPSAMOMN
u 1ockoctu. [lapamiensHoe M UEHTpaTbHOE MPOECKTUPOBAHHE, HU300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBA MapaJJICNIbHOTO TNpOeKTHpoBaHUs. W300paxeHue
¢Guryp B napayuieJpHOW MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXAy NpSIMbIMUA B MpoCTpaHcTBe. [lapaninenbHOCTh MIOCKOCTEN: MapasuieabHble
IIJIOCKOCTH, CBOMCTBaA IapajuIeNIbHbIX IJIOCKOCTEN. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajap, MapauleJenumne],
IIOCTPOEHUE CEUCHUIA.

[lepneHANKYISIPHOCTh NPSIMON U TJIOCKOCTH: MEPHEHIUKYISIPHbIE TPSIMbIEC B
IPOCTPAHCTBE, MpPSAMBIE MapajlieJbHble W MEPHEHIUKYISIPHBIE K IJIOCKOCTH,
INPU3HAK TNEPINEHIUKYJISAPHOCTH MNPAMOM M IUIOCKOCTH, TEOpeMa O MpsIMOM
NEPIEHANKYJIIPHOM IUIOCKOCTH. OpTtoronaipHoe IIPOEKTUPOBAHHUE.
[lepneHAuKYIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IMJIOCKOCTH, PACCTOSIHHE
OT OpsIMOM OO0  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW: TNPU3HAK  NEPHEHAMKYJISAPHOCTH  JBYX
IUI0CKOCTEN. TeopeMa o TpEX NepreHIuKyJIspax.

VYTIibl B NPOCTPAHCTBE: Yroid MEXAY MNPSAMOW M IUIOCKOCTBIO, JABYTPaHHBIM
YIOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHU

Busbl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronbHas
npusMa, npsiMasi 1 HaKJIOHHasi PU3MbI, OOKOBAasl U MOJIHAsI HOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJbHBIA  IMAPAUICNEIUANE W  €ro  CBOMCTBA.
Kparuaiimne mnyTM Ha TOBEPXHOCTM MHOTOTpaHHMKA. Teopema Ouiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammma: n-yrompHas nHUpaMuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa pédbep M OOKOBBIX TI'paHeil
npaBuWiIbHOM nHpaMujibl. [IpaBuiibHbIE MHOTOIPAHHMKHU: MpaBUJIbHAS MpU3MaA U



[IpaBUWIbHAS IHUpPAMUJA, [PABUJIbBHAS TPEYroJbHAsl IHUpPAMUIA W IPABUIbHBIN
TeTpadp, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Breruncienne »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, IuAroHaind, YIJIBL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSAMOU MPHU3MBI,
IJIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TEOpEMA O IUIOIIAAN YCEYEHHON TUPAMHUIBI.

CummeTpuss B MOPOCTPAHCTBE. DJIEMEHThl CHMMETPHM  MPABHIbHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieJienuneaa, CUMMETPHUS MPABWIBHBIX MPU3M, CUMMETpPUS NPaBUIBHOU
MMAPAMU/IBI.

BekTopsI 1 KOOPpAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaINpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yncno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHCIIO.
ITonatue koMiutanapHble BEKTOpbI. [Ipu3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O PA3JIOKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM  BekTopam. lIpsamoyronpHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel BekTtopa. CBs3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MexXay BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KITACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TMOBEPXHOCTh, KOHWUYECKAash IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, oOOpasyromue TmoBepxHocTed. Tema BpareHHs:
IWIMHIpP, KOHYC, YCEYEHHBIH KOHYyC, cdepa, map. Bsammnoe pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxkeHue Ten
BpalleHusl Ha TUIOCKOCTU. Pa3BéprTka nmnmHapa u konyca. Cummerpust cepsl u
mrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapajvienenunena u ciueactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MPU3MBI, IWIWHIPA, MTHUpaMUibl U KoHyca. OObEM I1apa U 1MapoBOTO
CerMEHTA.

KomOunanuu Tenm BpaimieHUss U MHOTOTpaHHHUKOB. [lpu3ma, BmucaHHas B
IWIMHApP, ONHCaHHas oOKojo InunHapa. llepeceyenne cdepsl u mapa c
wiockocThio. Kacanme mrapa u chepsl TuIocKkocThio. [loHSATHE MHOTOTpaHHUKA,



OMMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WM TEJIO
BpaIeHUS.

[1nomans MOBEPXHOCTH IUJIMHApPA, KOHYyCa, IJIOMaab chepbl U €€ 4JacTei.
ITonobne B mpocTtpancTBe. OTHOmIEHHE OO0BEMOB, IUIOMIAJACH ITOBEPXHOCTEH
noaoOHeIX Quryp. IlpeoOpazoBanue momoOusi, romoTeTus. PemieHue 3amad Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPalllCHUS: CEUCHUS LIJIMHAPA
(mapaJyienbHO Y TMEPIEHANKYISIPHO OCH), CEUEHHs KOHyca (MmapaluiesibHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPILIHUHY), CEUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUECHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYIIIEH MIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHcTtBe. Omnepanuu Hajg BeKTopamu. BekTopHoe
yMHOXKeHHE BeKTOpoB. CBoHCTBa BEKTOpHOro yMHOXeHus. [IpsmoyronbHas
cucTteMa KoopauHaT B mpoctpanctBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBI METOJ MPU PEIICHUH TEOMETPUUYCCKUX
3a/1ay.

JABUKEeHHS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpaxkeHusi. [[Br>keHUsT U paBeHCTBO (Uryp.
OOmme cBoiicTBa JBIKCHWH. Buabl IBMKCHUH: TapauIeIbHBIA IIEPEHOC,
LEHTpaJbHass CHUMMETPHS, 3€pKaJIbHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpa:xxaanckoe BoCIMTAHKE:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOLIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHH,
IpoLeayp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMeHHe
B3aMMOJIEUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHHUS K
MPOLUIOMY M HACTOAILIEMY POCCHUHCKOW MaTeMaTHWKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTH)KEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYyTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JTYXOBHBIX LIEHHOCTEH POCCHUICKOIro Haponaa, c(hOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, STUYECKOTO MOBEACHMS, CBSA3AHHOIO C MPAKTHUYECKHUM
MIPUMEHEHUEM JOCTH)KCHUH HAyKH U JEATEIbHOCTbIO YUYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyAylIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTeMAaTHYECKUM acleKTaM pa3jIu4yHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEeMaTUYeCKUe 3HaHUS B
MHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIbIXa, peryispHas (u3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON IEATEIBbHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpPYIy, OCO3HaHME LEHHOCTH TPYJOJIOOUs, HHTEpeC K
paznuuHbIM  chepaM  TPO(PECCHOHATBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBepIIaTb OCO3HAHHBIA BBIOOP
Oynymel mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MareMaTHUYeCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha MPOTHKEHUU BCEH KU3HM, TOTOBHOCTh K AKTHBHOMY
YYacTHUIO B PEIICHUU NPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

chOPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYphbl, TIOHUMAHHUE BIUSHUSA
COLMAJIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIMS
Ha TPUMCHEHHE MaTEeMaTUYECKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeNbHOCTH, JTamoB €&
pa3BUTUA M 3HAYUMOCTH JUI PAa3BUTUS UMBWIM3ALMH, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIENOBATENbCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

ba3oBrble 1oruyeckue aefcTBUA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYLIECTBEHHbIE IMPU3HAKW MaTeMaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OINpEJENICHMS] IOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIIH,
OCHOBaHUS 7151 0000IIEHHSI U CPABHEHUSI, KpUTEPUN TPOBOAUMOIO aHAIN3a;

BOCIIpUHUMATh,  (OpPMYyJIUpOBaTb U  NPeoOpa3OBBIBATH  CYKJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, MAHHBIX, HAOJIOJIEHUSX U YTBEPKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JieNaTh BBIBOJABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMbI€ U OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUThH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pelIeHMs, BbIOMpaTh Hauboiee MOAXOMAMUA C  y4d€ToM
CaMOCTOSITEJILHO BbIJCJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUA:



MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IIO3HAHUA,
bopMyIMpOBaTh  BOMPOCH,,  (PUKCHPYIOIIME  MPOTHBOpPEYHE,  MpodieMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJUTH CAMOCTOSTEIILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHNE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro o0beKTa, SBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK Ty 00BEKTaMHU, SIBICHHUSIMU, TPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI IO pPe3yJbTaTaM
MPOBEIEHHOTO  HAOMIOJIEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IIPOIecca, a TakKe BBIABUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmueii:

BBIBIIATH ACPUIIMTH MH(POpPMAIIUU, JTaHHBIX, HEOOXOJAMMBIX JIJI1 OTBETA HA
BOIIPOC U IS PEIICHUS 3a1a9H;

BBIOMpaTh MH(POPMAIMIO W3 MCTOYHHKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBAaTh W HMHTEPNPETHPOBATH HMH(POPMAIUIO PA3TUYHBIX BHUIOB H
dbopM MpeACTaBICHMS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEIACTABIATh, €€ B pasIWyHBIX (opmax,
HWUTFOCTPUPOBATH I'PAUUICSCKH;

OIICHUBATH HaJEKHOCTh uHpopMaru 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSIMU U
HenssMu  OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, IaBaTh IIOSCHEHUS II0 XOMYy pELICHUs 3aJauyH,
KOMMEHTHUPOBATH IOJIyYCHHBIN PE3yJIbTaT;

B XOJIe OOCYXXJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOW TEMBlI,
npoOsieMbl, penraeMol 3aJayd, BBICKA3bIBaTh WJEH, HAIlleJICHHbIE Ha IIOHMCK
pelIeHus, COIIOCTABIIATh CBOM CYXACHUA C CYXKACHUAMMU JPYIMX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3iMYMe W CXOACTBO MO3UIMH, B KOPPEKTHOM (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

[IPEACTABIATHh PE3yJIbTaThl PELICHUA 3a1aul, DKCIIEPUMEHTA, UCCIEIOBAHUA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIUICHUS € Y4E€TOM 3a]ad
MPEe3EHTALMU U OCOOEHHOCTEHN ay IUuTOPHUU.

PerynsiTuBHbIE YHMBepcaJbHbIe YieOHbIe 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PEILICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM MH(POPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATEIHHOM  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crocobamMu CcaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pelieHus
MaTeMaTHYECKOM 3aJ1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU 3a7ayH,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHIM, OOBSICHATH TPUIHHBI
JOCTIDKEHUS WJIM HEJIOCTHXKCHHS PEe3yJIbTaTOB JIEATEILHOCTH, HAXOAUTH OIINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAs AeSITEJIbHOCTD:

MOHMMATh M HMCHOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHIWBHAYaJbHOU
paboThl mpU pelieHuH Y4YeOHBIX 3a7ad, NPUHUMATh I€Jb COBMECTHOMU
NeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pachpeneisiTh
BUJIbI pa0bOT, JOroBapuBaTHCS, OOCYX AaTh MPOLECC U pe3ydabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMHOBBIX (opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJAUHUPOBATh CBOU JACHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHJbI, OIEHUBATh
KaueCTBO CBOET0O BKJIaJa B OOMIMN MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyvaronuiicst Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
peIIeHn  3a7a49 U TPOBEACHUHA MAaTEMaTHUSCKUX PaCCyKICHUH;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEIACTBUS W3 HHUX NPH PEIICHUH
T€OMETPUICCKUX 3a71aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH TOHATHUSAMHU, CBS3aHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY TNPSIMOU H
IUIOCKOCTHIO;

e CBOOOIHO OIEPUPOBATH OHATUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYToJIbHBIN Napaienenunena, Kyo);

e KJaccuPUIMpOBATH  MHOTOTPAHHWKH, BbIOWpas  OCHOBaHHUS IS
KJIacCH(UKAIUH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3aHHBIMU C  CEYCHHEM
MHOTOI'PaHHUKOB TJIOCKOCTBIO;

e BBIMNOJIHATH napaiesbHOe, LEHTPAJIbHOE U OpPTOTOHAIBHOE
MPOCKTUPOBaHNE (UTYpP HA TJIOCKOCTH, BBITIONHATH W300pakeHUus Guryp
HAa MJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMU, BBITIOIHSITH
(BBIHOCHBIC) MIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
nupamuzia), FeOMETPUUYECKUX Tell ¢ TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMU: CAMMETPHUSI B MPOCTPAHCTBE, IICHTD,
OChb M IUJIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IJIOCKOCTb CHUMMETPUHU
burypr;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBITIOJNHSITH ICUCTBUS HAJl BEKTOPAMH,

e pemarh 3aJadyd Ha JOKA3aTeNbCTBO MAaTeMAaTHMYECKUX OTHOILIECHUU W
HAXOXXJEHUE T€OMETPUUYECKUX BEIUYHMH, NMPUMEHSSI U3BECTHBIE METObI
MIPU PEIICHUH MaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH,;

e TMPUMEHATH MPOCTEUIINE TPOrPaMMHBIE CpEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI [IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJICKaTh, MPeOOpa3oOBbIBATH U HMHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QuUrypax, MPEACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSI HAa TIPAKTUKE: CpaBHUBATh W
aHAM3UPOBATh PEATbHBIC CUTYAIlUH, MPUMEHSATHh M3yYCHHBIC TOHSITHS B
mporecce TMOWCKAa  penieHusT MaTeMaTU4ecKd  Cc(hopMyIupOBaHHOM
mpoOIeMbl, MOJAETUPOBATh pEalbHBIE CUTYyallMd HA S3bIKE T€OMETPUH,
UCCJIEeI0OBATh MOCTPOEHHBIE MOJEIHM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUM W TeopeM, almapara aiareOpbl, peraTh NPaKTUYECKUEe 3ajayu,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUIECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM YacTH GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca oOyyvaromuiicst Hay4uTCst:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyeckord MNOBEPXHOCTSMHU, OOBICHITH CIHOCOOBI
MOJTyYEHUS;

ONEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TEJIaMU BpACHUS: LUIUH]IPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Teia BpamieHus (UWIMHAP, KOHyC, cdepa U 1map)
OOBSACHATH CIIOCOOBI OJYUEHHUSI TEJl BPaIllCHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOI0KEHUE cPephl U MIIOCKOCTH;
BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpallCHUs,
O00BEMBI U IUIONIAJIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAILEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMHU Tl
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHUS MEXTY TIOMAIIMHU MOBEPXHOCTEH 1 00BEMaMu
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPALLCHMUS;

U3BJICKaTh, WHTEPIPETUPOBATH W IMpeoOpa3oBbIBaTh HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTb reOMETPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY HMPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a PU PELICHNH;
CBOOOJTHO ONEPUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMH C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HW300paXKEHUSI MHOTOTPAHHWKOB W T BpPAIICHHUS TPHU
[apajyIeJIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHUMMETPHUHM, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00us;
CTPOUThH CEYEHUST MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUEHUS] LUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIME YepE3 BEPILUHY ), CEUEHUS 11apa;
HCIIOJIB30BaTh METOABI TOCTPOCHHSI CEUEHHI: METOH CJIEAOB, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/1 IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKa3bIBATh TEOMETPUUECCKUE YTBEPKICHUS;

MPUMEHSITh TeoOMeTpUYecKre (AKThI ISl PEIICHUS CTEPECOMETPUUECKUX
3a7a4, MPEANOJIAralOlIUX HECKOJIbKO IIIAroB PEIICHUS, €CIU YCIOBUS
IIPUMCHCHHUS 3a/I1aHbI B IBHOW 1 HESIBHOM (hopMme;

peliaTth 3aJa4d Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUW |
HaXOXJICHUE T€OMETPUUECKUX BEJITUYMH;

MPUMEHATh MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKUX 3a]1a4;

NPUMEHSATh  IOJIYYCHHbIC  3HAaHWA  HA  IPAKTUKE:  CPaBHUBATh,
AHAJIU3UPOBATH U OLIEHUBATH PEAJIbHBIC CUTYALIMH, IPUMEHATh U3yUECHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTeMaTh4ecku  C(HOPMYTUPOBAHHOW  TPOOJIEMBI,  MOJEIMPOBATH
pEAIbHBIC CHUTyallMM Ha SI3bIKE T€OMETPUM, HCCIEIOBATh IMOCTPOEHHBIE
MOJIEIA C HCIOJb30BAHUEM T'E€OMETPUYECKUX TMOHSATUM U TEOpEeM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/aud, CBSI3aHHBIE C
HAaXO0XKJIECHUEM I'€OMETPUYECKUX BEJIUYNH;

MMETh TpeACTaBJIeHHS 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPHUH Kak
COCTaBHOM 4acTu (QyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarupt Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypeni
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsMsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSAMBIX U IJIOCKOCTEHN B g
IIPOCTPAHCTBE
4 IlepnieHIUKYISIPHOCTD MPSIMBIX U )5
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHoOrorpaHHuKu 7 1
BekTopsl B IpocTpaHCTBE 12
2 HOBTOPGHI/IG, 0000IIIeHNE U CHCTEMATH3AIIN 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 6 0




11 KIIACC

No 11/ HanmeHoBaHMe pa3/ie/ioB U TeM KosimvecTBo yacoB DJIeKTpOHHbIe (HH(POBbIE)
MpOrpaMMbl Bcero o0pa3oBaTte/bHbIE Pecypchl
1 AHanutuyeckas reoMeTpus 15
) [ToBTOpEHwUe, O606H.[CHI:I€ u 15
cucTeMaTH3alus 3HaHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9
KPYTJIBIX TEJ
6 JBrxeHus 5
. [ToBTOpEHwUe, O606H.[CHI:I€ u 17
cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KIIACC

Ne ni/m

Tema ypoka

KogunuecTBo yacoB

Bcero

Jara
U3ydeHust

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe TpaBuiia H300paKeHUs HA
PHUCYHKE IJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

03.09.2025

[ToHsATHS CTEepeOMETpHH: TOUYKA, PSMas,
TUIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE
NpaBuiIa N300paKEHUS Ha PUCYHKE
TUIOCKOCTH, NAPaJUICIBbHBIX TPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

03.09.2025

[MousTHA: IepeceKaroIuecs IO0CKOCTH,
MIEPECEKAIONINECs TPsIMasi v TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

04.09.2025

[TonsTHs: mepeceKarouecs MIOCKOCTH,
nepeceKaromecs npsimasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

10.09.2025

MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

10.09.2025

MHororpaHHUKH, H300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOMNUX O0HEKTOB

11.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE

17.09.2025




CIICACTBHA U3 HUX

AxXcnoMebl CTCPCOMCTPHHU U IICPBLIC
CICOCTBUA N3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHs NPSAMBIX U TUIOCKOCTEH

18.09.2025

10

N3o0pakenue ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpamBanue
MOCTPOCHHBIX CEUCHUI Pa3HBIMU IIBETAMH

24.09.2025

11

N306paxenue ceueHnit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0OpakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTE. PackpaimBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

24.09.2025

12

N300paxenue ceueHnit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
ITOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

25.09.2025

13

N300paxenue ceueHuit nupamuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0OpakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOEHHBIX CEUEHUW Pa3HBIMU I[BETAMU

01.10.2025

14

Mertopa cnenoB i HOCTPOCHUS CEUECHHUH

01.10.2025




15

Mertoz cie10B /Uil HOCTPOCHUS CEUEHUI.
CBolicTBa niepecedeHuil MPsIMbIX U
IJIOCKOCTER

02.10.2025

16

Meroa cneoB A MOCTPOEHUS CEYEHUM.
CBoiicTBa nepeceueHuil MpsiMbIX U
IJIOCKOCTEN

08.10.2025

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIIUCh 1IaroB
IIOCTPOEHUSA

08.10.2025

18

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
MIOCTPOEHUS

09.10.2025

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEH U 3aIluCh 111aroB
MIOCTPOCHHUS

15.10.2025

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB
IIOCTPOEHHUS

15.10.2025

21

[ToBTOpenue mianumerpun: Teopema o
IIPOMOPLUOHANIBHBIX oTpe3kax. [logobue
TPEYrOJIBbHUKOB

16.10.2025

22

IToBrOpenue mianuMmerpun: Teopema
Menenas. PacyeTsl B ceueHUsAX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsurus

22.10.2025




IJIJAHUMETPUHU U CTEPEOMETPUHU

23

KonrtponbHas padora "AKcHOMBI
crepeomerpun. Ceuenus"

22.10.2025

24

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTse. CKpenuBaronmecs
npsimbie. [Ipru3HaKu cKpenuBaromuxcs
npsmbix. [lapanenbHblie npsiMbie B
MIPOCTPAHCTBE

23.10.2025

25

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTHU MPAMON NapajuieIbHOU
JTAHHOW MPSAMOM, IPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKaIlel Ha TaHHOU
npsMoii. Jlemma o mepeceyeHun
MapajuIeNbHBIX IPSAMBIX IIOCKOCTHIO

05.11.2025

26

[TapannensHOCTh Tpex npsiMbIX. Teopema o
TpEX mapajuieabHbIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPSMBIX

05.11.2025

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJICILHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHON NPOeKIUU

06.11.2025

28

[HenTpanbHas npoeKusa. YTouI ¢
COHAIPABJICHHBIMUA CTOPOHAMH. YTOJI
MEX 1y IpSIMbIMU

12.11.2025

29

3amaund Ha JOKA3aTEILCTBO U
HCCIIeJOBaHNE, CBSI3aHHBIE C
PacCIIOJIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

12.11.2025

30

[ToHsiTHS: MapaJIETbHOCTD MPSIMOI U

13.11.2025




IUIOCKOCTH B npocTpaHcTe. [Ipu3Hak
NapaJUIEIbHOCTHU NPSAMOU U IIJIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMOM U
IUIOCKOCTH

31

I'eomerpuyeckue 3a1a4n Ha BBIYUCIICHUE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIC C
NapaJUIEIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEHN
B IIPOCTPAHCTBE

19.11.2025

32

ITocTpoeHue ceueHus, IPOXOAAILErO Yepes
JAHHYIO IIPSAMYIO Ha 4EPTEkKE U
[apajuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOLLIEHUN

19.11.2025

33

[TapannensHas IpoeKUus, IPUMEHEHUE
JUIS IOCTPOCHUS CEYCHHM KyOa U
napaienenunena. CBoicTBa
napasuieNienune1a u IpusMbl

20.11.2025

34

[TapannensHble mockocTh. [Ipu3Haku
MapajuIeIbHOCTU JBYX IUNIOCKOCTEM

26.11.2025

35

Teopema o mapajieIbHOCTH U
CANHCTBCHHOCTH ITJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, He MPUHAAIEKAIYI0 TaHHOM
IUIOCKOCTH U CJIEICTBUS U3 HEE

26.11.2025

36

CaoiicTBa napamienbHbIX IJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NTEPECEUEHUs
IIpU NMEPCCCUCHNUH ABYX MapalJICJIbHBIX
IIJIOCKOCTEN TpeThen

27.11.2025

37

CBoiicTBa mapayyienbHBIX IUIOCKOCTEH: 00
OTPC3Kax MapaJlJICJIbHBIX IMMPAMBIX,

03.12.2025




3aKITIOYEHHBIX MCXKAY napaJlyICIbHBIMUA
IIOCKOCTAMU; O ICPECCUCHUU HpHMOﬁ C
ABYMs TapaJlJICIbHBIMU IINIOCKOCTSAMU

38

IToBropenue: Teopema [Tudaropa na
IJIOCKOCTH

03.12.2025

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

04.12.2025

40

CgoiicTBa Ky0a 1 IPSIMOYTOJIHLHOTO
napajuiefenumnena

10.12.2025

41

Brrurcnenue UIMH OTPE3KOB B Ky0Oe U
MIPSAIMOYTOJIBHOM IapajuieIenuIe e

10.12.2025

42

[lepnieH IUKyYISIPHOCTD NPSIMOK U
mockocTy. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSAMOH U
IJIOCKOCTH

11.12.2025

43

IlepnieHqUKyYISIPHOCTD NPSMOK U
miockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

17.12.2025

44

Teopema o cyiiecTBOBaHNU U
€IMHCTBEHHOCTH IIPSIMOM, IPOXOASILIEN
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYIISIPHOM K INIOCKOCTH

17.12.2025

45

IInockoctu n NECPICHANKYJISIPHBIC UM
IIpsAMBbIC B MHOT'OI'PaHHHKAX

18.12.2025

46

[1nockocTu U epneHAuKyIsIPHbIE UM
MpsiIMble B MHOTOTpaHHHUKAX

24.12.2025

47

IlepnieHqUKyISp U HAKJIIOHHAS.

24.12.2025




[TocTpoenue nepneHuKyisipa u3 TOUKHU Ha
IPSIMYIO

HepHeH,[[I/IKy.HSIp W HaKJIOHHAasd.

48 [TocTpoenune nepnesauKyJsipa U3 TOYKU Ha 25.12.2025
PSIMYIO

49 TeopeMa 0 TpEX NepHeHAUKYIIApax 14.01.2026
(npsimast u oOpaTHas)

50 Teopema o0 TpEX NEPHEHAUKYIIAPAX 14.01.2026
(mpsimast u oOpaTHast)

51 Yron Mexay CKpeuMBarOIUMUCS 15.01.2026
MPSIMBIMU
[Touck nepreHuKyISPHBIX TPSIMBIX C

52 IIOMOILBIO TIEPIICHAUKYJIIPHBIX 21.01.2026
IIJIOCKOCTEN

53 OpTOroHaibHOE MPOCKTUPOBAHUE 21.01.2026
[TocTpoenue ceuenunii kyba, IpU3MBI,

54 MPaBWIHLHON MUPaAMHUJIBI C TTOMOIIIBIO 22.01.2026
OpPTOTOHAJIBHOUN MPOEKLIUU
[TocTpoenue ceuenuii Kyba, IpU3MBI,

55 MPaBWIBLHON MUPAMHUJIBI C TTOMOIIBIO 28.01.2026
OPTOTrOHAIBLHON MPOEKIINHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJBHO MIockocTu. [lnockoctu 28.01.2026
CUMMETPHUI B MHOTOTPAaHHUKAX

57 [Ipu3Hak neprneHANKYJISIPHOCTH IPSIMON U 29.01.2026
MJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

53 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér 04.02.2026

paCCTOHHI/II\/JI OT TOYKH OO IIIIOCKOCTH




59

IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH A0 MJIOCKOCTH

04.02.2026

60

CriocoObl OMyCTUTh NEPHIEHIUKYIISAPHI:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON NPAMOU

05.02.2026

61

CaBur no HenapasuieJIbHON IPsSIMOH,
M3MEHEHHUE PACCTOSIHUIMA

11.02.2026

62

Kontpoinbnas padota "B3zanmuoe
pacmojoKeHue MPSAMBIX U MIIOCKOCTEN B
npocTtpaHcTae"

11.02.2026

63

[ToBTOpEHME: Yyros Mexay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB

12.02.2026

64

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAIOIIUMUCS IPSAMBIMHU B
IIPOCTPAHCTBE

18.02.2026

65

I'eomerpuyeckre METObI BHIYUCIICHUS
yrila MeXAy MpsIMBIMU B MHOTOIPAHHUKAX

18.02.2026

66

JIByrpanHbIil yroia. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTIO yria

19.02.2026

67

[Tepnienaukynsipuble maockoctu. CBOKCTBA
B3aMMHO NEPIEHINKYISIPHBIX MITOCKOCTEN

25.02.2026

68

[Ipu3Hak nepneHauKyJIIPHOCTH
IJIOCKOCTEM; TeOpeMa O MPAMON
IepecedeHus JIByX INIOCKOCTEH
NEPIEHANKYJISAPHBIX TPEThEH MI0CKOCTU

25.02.2026

69

[IpsiMoyTobHBIN Napasuienenunesn; Kyo;

26.02.2026




U3MEPEHMs], CBOMCTBA IPSIMOYTOJILHOTO
napajuiesenumena

70

TeopeMa 0 JuaroHaljiu nmpsaMoyroJibHOro
napajijiejacnuiicqa u CJICACTBUC U3 Hee

04.03.2026

71

CTepeOMCTpI/I‘{eCKI/Ie " IIPUKJIaTHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM IIPAMBIX U IINIOCKOCTH

04.03.2026

72

[ToBTOpEHME: CKpELUBAIOLIUECS MPSMBIE,
napajuleNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

05.03.2026

73

[Tapa napaenbHbIX IUIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUsIX

11.03.2026

74

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IPSIMOM 0 INIOCKOCTH

11.03.2026

75

Boeluucnenue paccTosSHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePIEHIUKYIISIPHON IIJIOCKOCTH

12.03.2026

76

TpéXrpaHHblil yroi, HepaBeHCTBa s
TpexrpaHHsIx yrioB. Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJIa

18.03.2026

77

DneMeHTHI CPeprudecKoil FTeOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

18.03.2026

78

Kontposnbnas padota "Yribl u
paccrosiHus"

19.03.2026

79

CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK

01.04.2026




U €70 DIIEMEHTHI"

[Iupamuna. Bunsl nupamua. [IpasunsHas

80 1 01.04.2026
nupamuia

21 EE:;T; Il;zﬁr;;yl\ld :aKHOHHaﬂ IIPU3MBI. 1 02.04.2026

22 [Tpsmoit Hapannvenem/lne;[, | 08.04.2026
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo

23 g;f;?me MHOrorpaHHuku. Teopema | 08.04.2026
Brinykiisie MHOrorpasHHuku. Teopema

84 Olinepa. IIpaBunbpHbIE U OTYNIpaBUIIbHbBIE 1 09.04.2026
MHOTOTpaHHUKHU

85 KonTponbnas pabota "MHuororpaHHuku" 1 15.04.2026

26 IloHsATHE BEKTOpaA Ha MJIOCKOCTHU U B 1 15.04.2026
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 16.04.2026

88 Paznocth BekTOpOB 1 22.04.2026

89 [IpaBuio nmapasenenumnena 1 22.04.2026

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 23.04.2026
Pasnoxxenue Bektopa o 6azucy Tpéx

91 BEKTOPOB, HE JIEKAIUX B OJJTHON 1 29.04.2026
IJIOCKOCTH

92 CkansipHO€ IpOU3BE/ICHUE 1 29.04.2026

93 Boruncnenue yriia Mexy BEKTOpaMu B | 30.04.2026
IIPOCTPAHCTBE

94 [Ipocreiiine 3a1a4u ¢ BEKTOpaMu 1 06.05.2026

95 [Ipocreiiine 3aga4u ¢ BEKTOpaMu 1 06.05.2026




96 [Ipocreiimue 3agauu ¢ BEKTOpaMu 1 07.05.2026
97 IIpocreiiue 3a1a4u ¢ BEKTOpaMHU 1 13.05.2026
98 O06001IeHEe ¥ cucTeMaTh3alus 3HaHUI 1 13.05.2026
99 O06001eHre U cucTeMaTu3alus 3HaHu| 1 14.05.2026
100 HTorosast KOHTpOJIbHAsA paboTa 1 20.05.2026
101 HToroBas KOHTpOJIbHAsA paboTa 1 20.05.2026
102 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 21.05.2026

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KUIACC

JlaTa
Ne n/m Tema ypoka KoanuecrBo H3YyHEHHI
4yacos
[1nan daxkr

IT "K

| OBTOpEHHE T'E'EMBI OOpPJIMHATHI BEKTOPA HA TUIOCKOCTH U B 1 02.09.2025
MIPOCTPAHCTBE

2 [ToBTOpenue Temsl "CkajiipHOE ITPOU3BENEHNE BEKTOPOB" 1 02.09.2025
I1 "B

3 OBTOpEHHE TfMI:I BIYHCIICHHE YTJIa MEXKY BEKTOPAMH B i 03.09.2025
MIPOCTPAHCTBE
11 ny 5 2

4 OBTOpeH{/'Ie TeMbl "YpaBHEHUE NPSIMOH, MPOXOASIIEH yepes 1 09.09.2025
JIBE TOYKH

5 YpaBHEHHE IUIOCKOCTH, HOPMaJlb, YPABHEHHUE IJIOCKOCTH B 1 09.09.2025
OTpe3Kax
%

6 paBHEHHE MJIOCKOCTH, HOPMaJllb, ypaBHEHHE IJIOCKOCTH B 1 10.09.2025
OTpe3Kax

7 BekropHoe npousBeneHue | 16.09.2025
JIuHeiiHble HEPABEHCTBA, TMHEWHOE MPOIPAMMHUPOBAHHE 1 16.09.2025

9 JIuHeliHbIE HEPAaBEHCTBA, IMHENHOE IPOrPaMMHUPOBAHNE 1 17.09.2025

10 AHaIUTHYECKUE METO/IBI PAcUY€Ta yrila MEXKIY MPSIMBIMU B 1 73.09.2025
MHOTOTpaHHHKaX

1 AHaIMTHYECKUE METO/IbI pacy€Ta yriia MeXAy IIIOCKOCTSIMU B 1 73.09.2025
MHOTOTpaHHUKAX

12 ®dopmyJia pacCTOSIHUS OT TOUKH JI0 IJIOCKOCTU B KOOPAMHATAX 1 24.09.2025

13 HaxoxaeHue paccTosHUI OT TOYKH /10 TNIOCKOCTH B KyOe 1 30.09.2025

14 HaxoxieHre pacCTOSIHUI OT TOYKH 0 IJIOCKOCTH B 1 30.09.2025




MIPaBUJILHON ITUPAMUJIC

15 Koutpoabnas padora "Ananuruueckas reomerpus" 01.10.2025

16 CeueHMss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 07.10.2025

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIC/IOB 07.10.2025
CeueHHsT MHOTOTPAHHUKOB: CTAHIAPTHEIE INIOCKOCTH,

18 P Aap 08.10.2025
NePECEUCHHMSI TIPSIMBIX M TUIOCKOCTEH

19 [TapannenpHble MPSMBIC U TUNIOCKOCTH: TTapaslIeIbHbIE CEYEHUS 14.10.2025

20 [TapannenpHbIE PSAMBIE U TUNIOCKOCTH: PACYET OTHOLICHUI 14.10.2025
[TapasurenpHbIE IPSIMBIE U INIOCKOCTH: YIJIBI MEXK

21 p P y a 15.10.2025
CKPETUBAIOIIUMHUCS TPSIMBIMH
[TepnieHIUKYISIpHBIC IPSMBIC U TUIOCKOCTH: CTaHAAPTHBIC TTAPhI

22 MEPIEHANKYIISPHBIX IUIOCKOCTEN U MPSAMBIX, CAMMETPUU 21.10.2025
MHOTOTPaHHUKOB
[lepnieHIUKYIAPHBIE IPSIMBIE U INIOCKOCTHU: TEOPEMA O TPEX

23 PHCHIHKYIAPHHE 1P P P 21.10.2025
HIEPIICHINKYJIIpax
[lepnieHIUKYIAPHBIE IPSIMBIE U INIOCKOCTU: BEIYUCIEHUS UIUH

24 PHCHAIKYIAPHBIC TP a 22.10.2025
B MHOTOTPaHHUKAX
IToBTOpEHKE: IUIOIAAX MHOTOYTOJILHUKOB, (DOPMYJIBI IS

25 pett tHan Y popmysibt A 28.10.2025
TUIOMIACH, COOOpaKEHUS ITOI00US
IToBTOpEHME: IUIOIMAAN MHOTOYTOJILHUKOB, (hOPMYJIBI JJIs

26 pert tHan Y popmysbt A 28.10.2025
10 e, COOOpaKeHUS TTO00US
IToBTOpEHHE: IUIOMAAN MHOTOYTOJIBHUKOB, (hOPMYIIBI IS

27 pert s Y popmysibt A 05.11.2025
TJI0IAIeH, COOOPaKEHUS TTO00US
IImomaamu ceueHni MHOIOIPaHHUKOB: IUIOIIAIU

28 e cet P e 11.11.2025
MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKEeHUs TIOAO0HS
ITnomanyu ceyeHnii MHONOIPaHHHUKOB: ILIOIIAIA

29 tan P tHan 11.11.2025

HOBCpXHOCTCfI, pa3pe3aHuda Ha 4aCTHU, COO6pa)KCHI/IH HOI[O6I/I$I




KonTtpoJubnas pa6ora "[loBropeHne: MHOTOTpaHHUKH,

30 | 12.11.2025
CCYCHHUS MHOTOTPAaHHUKOB

31 O65bEM Tenna. O0BeM IPSIMOYTOJILHOTO MapajuieNenuneaa 18.11.2025

1 3amaun 00 yaBOeHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKITUU 18.11.2025
yria

1 CrepeoMeTrpuueckye 3aJauu, CBA3aHHbIE C 00bEMOM 19.11.2025
MPSIMOYTOJIBHOTO NTapajuleenune1a

34 [IpuknanHeie 3a1a4u, CBSI3aHHBIC C BEIYUCICHUEM 00BEMaA 75.11.2025
MPSIMOYTOJIBHOTO TIapaJuIeTIeIe /1a

35 O0BEM IPsSIMOIA TPU3MBI 25.11.2025

36 CTG?GOMCTPI/I‘—IG(EKI/I@ 3a/1auu, CBA3aHHBIC C BHIYUCIICHHEM 26.11.2005
00BEMOB MPSAMOI TPU3MBI

37 [Ipuknagueie 31291, CBSI3aHHBIE C 00BEMOM MPSIMON MPU3MBI 02.12.2025

18 Boruncnenue 06’.[.>éMOB TN ¢ l'f’OMOH_IBIO oTnpeAenéHHOro 02.12.2005
uHTerpana. O0bEM HaAKIOHHOUW MPU3MBI

39 Brruncnenue 06?éMOB TEJ C TOMOIIBIO OMPENCIEHHOTO 03.12.2025
uHTerpana. O0bEM nupaMubl

40 ®opmyna oobéma nupamuibl. OTHOILIEHHE 00BEMOB MTUPAMHU/L 09.12.2025
C O0IIKM yTJIOM

41 ®opmyna 06béMa mupamuasl. OTHOIIEHHE 00BEMOB ITHPAMHU/T 09.12.2025
C O0IIMM yTJIOM

4 CTCpCOMC”EpHHeCKHe 3aJla4d, CBSA3aHHbBIE C 00bEMaMU 10.12.2025
HAKJIOHHOM MPU3MBI

43 CrepeoMeTpuueckue 3aauu, CBI3aHHbIE C 00bEMaMu 16.12.2025
MUPAMU/IBI

44 [Ipuknagueie 3agaun o Teme "OOBEMBI TeN'", CBA3aHHBIC C 16.12.2025

00BEMOM HAKJIOHHOM MPU3MBI




[Mpuknanueie 3ana4un mo Teme "OOBEMBI TEN", CBI3aHHBIC C

45 ) 1 17.12.2025
00BEMOM MUPAMUIBI

46 [Ipumenenue o0bEMOB. Boruncienue paccTosiHUS 110 1 23.12.2025
IJIOCKOCTH

47 KonTtpoubnas padora "O0bEM MHOTOrpaHHuKa" 1 23.12.2025

43 ]_II/IJII/IHI[pI/IquKaiI MMOBEPXHOCTh, 00pa3yrolue | 24122025
LMIMHJIPUYECKON TTOBEPXHOCTH

49 Hunuuap. [psmon xpyroson nununap. Inomans 1 30.12.2005
MOBEPXHOCTHU IUIIMH]IPA

50 Konnueckas moBepxXHOCTb, 00pa3yrole KOHUYECKOH 1 30.12.2025
nosepxHocTu. Konyc

51 CeueHue KOHyca INIOCKOCTBIO, apajuIeIbHOM MJI0CKOCTH 1 13.01.2026
OCHOBAHHUs

5) Yceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX | 13.01.2026
KOHYCOB

53 [Tnomanp 60KOBOM OBEPXHOCTH U MOJIHOM MOBEPXHOCTH 1 14.01.2026
KOHYcCa

54 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJIHOW OBEPXHOCTH 1 £0.01.2026
KOHyca

55 CrepeomeTpHuyecKkue 3aaun Ha ,Z[OKEISaTeJ'ILCTBO u 1 20.01.2026
BBIYHMCIICHHE, TOCTPOCHNEM CEYeHUH IIUITNH]IPA, KOHyCca

56 CrepeomeTpHuuecKkue 3a1a4n Ha ,Z[OK?S&TCJ‘IBCTBO u 1 21.01.2026
BBIUHUCIICHHUE, TIOCTPOCHNUEM CEYEHUH IIUIIMHIIPA, KOHyca

57 [Ipuxnagneie 3a/1auu, CBI3aHHBIEC C IUIUHIPOM 1 27.01.2026

58 [Ipukitagueie 3a1a4n, CBSI3aHHBIE C [IWIMHIPOM 1 27.01.2026

59 Cdepa u map 1 28.01.2026

60 IMepeceuenue chepsl U mapa ¢ mwiockocTrio. Kacanue mmapa u 1 03.02.2026




cdepsl II0CKOCTHI0. By n n3obpaxenue mapa

Ilepeceuenue cheps! u mapa ¢ miockocteio. Kacanue mapa u

01 cepsl I0CKOCThIO. By 1 n3o0pakeHue mapa 1 03.02.2026

62 VYpasuenue coepsl. [Tnomans cheps! u e€ uacreit 1 04.02.2026

63 CummeTtpust cepsl U mapa 1 10.02.2026
CrepeomeTpHuyecKHe 3aa4u Ha JJOKa3aTelbCTBO U

64 BBIYHMCIICHHE, CBSI3aHHbBIE CO c(hepoii U apoM, TOCTPOCHUEM 1 10.02.2026
UX CEYEHUH MIIOCKOCTBIO
CrepeomeTpHuyecKHe 3a1a4u Ha JOKa3aTelbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom, MOCTPOCHHEM 1 11.02.2026
UX CEUYEHHUH MI0CKOCThIO

66 [Ipuknaanble 3aa4uu, cBsI3aHHbIE CO c(epoil U mapoM 1 17.02.2026

67 [ToBTOpEHME: OKPYKHOCTH HA IIIOCKOCTH, BHIYMCIEHUS B 1 17.02.2006
OKpY’>KHOCTH, CTaHJIapPTHBIE TIOJ00HS

68 Pa3znunynble KOMOMHALIMY TEJ BpallleHUsl 1 MHOIOTPaHHUKOB 1 18.02.2026

69 3anauu no Teme "Tena v MOBEpPXHOCTH BpaleHus" 1 25.02.2026

70 3amaun o Teme "Tena v MOBEpXHOCTH BpalieHus" 1 03.03.2026

71 KonTtpoubHnasi pabora "Tena nu noBepXHOCTH BpalLeHUS" 1 03.03.2026

72 O6bem mumHapa. Teopema 06 00bEME MPSAMOTO UITUHIPA 1 04.03.2026

73 Boruucnenue 06’.[.>éMOB TeJI C IOMOLIBIO ONPeAEIEHHOTO 1 10.03.2026
uHTerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCa 1 10.03.2026

75 Sg:g;iﬁfﬁf;;;gf ;sg;::, CBSI3aHHBIE C BHIYMCIECHUEM 1 11.03.2026

76 [Mpuknanueie 3ana4yn mo Teme "OOBEMBI U TUIOMIAN | 17.03.2026

noBepxHocren ten"




O0béM 1apa u mapoBoro cexkropa. Teopema 06 00BEME mapa.
[Tnomane cheprl. CTepeomeTpudecKue 3a1a4uu, CBI3aHHBIC C

77 N 17.03.2026
BBIUMCIICHHEM 00BEMOB IIapa, IAPOBOTO CErMEHTA U
IapOBOT0 CEKTOpa
[Mpuknanueie 3ana4yn mo Teme "OOBEMBI TEN", CBS3aHHBIC C

78 00BEMOM 11apa U momaaso chepbl. COOTHOMIEHUS MEXKITY 18.03.2026
TUIOMIA/ISIMU TTOBEPXHOCTEH M 00bEMaMU MOTOOHBIX TEI
[Tono6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa pu

79 nonobun. CTepeoMeTpuyecKue 3aauu, CBI3aHHbIE C 01.04.2026
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAJICH MTOBEPXHOCTEH

20 KOHTpOJIbHi:H padora "[1nomany moBEpXHOCTH U 0O0BEMBI 07.04.2026
KPYTJIBIX TEJ

21 JIBrKeHHs IPOCTPaHCTBA. OTO?p&)KGHHSI. J_IBI/IjKeHHsI u 07.04.2026
paBeHcTBO (puryp. OOmIHEe CBONCTBA JBMKEHUN

22 Buapl nBuxkeHuUii: napajiesbHbIN EPEHOC, LIEHTPaIbHas ) 08.04.2026
CUMMETpHUS, 3epKaJIbHAsi CAMMETPHSI, [IOBOPOT BOKPYT MPAMOU

83 [IpeobpazoBanus nonodus. [Ipsimas u chepa Diinepa 14.04.2026

84 I'eomerpryeckue 3a1a4y Ha IPUMEHEHUE JBUKEHUS 14.04.2026

85 Kontponbras padota "BekTopsl B mpocTpancTse"” 15.04.2026
Oo6o6maromee moBTopeHue 11 MoHATHIA U METOZOB Kypca

86 reomerpun 10—11 kiaccoB, cucteMaTu3anus 3HaHUM: 21.04.2026
"[TapaynenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE"
O6o6maromee moBTopeHue 11 MoHATHIA U METOZOB Kypca

87 reomerpuu 10—11 kiaccoB, cucteMaTu3anus 3HaHUM: 21.04.2026
"BekTopsl B mpocTpaHcTBe"
O6o0maromiee moBTopeHne 11 MoHATHIT U METOZIOB Kypca

88 reomerpuun 10—11 kiraccoB, cucteMaTu3anus 3HAaHUM: 22.04.2026

"BekTopsl B mpocTpaHcTse"




&9

O6o6matomiee mopropenue 11 moHATHI U METOAOB Kypca
reomerpun 10—11 kmaccos, cuctemaruzanus 3Hanui: "Oobem
MHOIOTrpaHHHKA"

28.04.2026

90

Ob6o06maromiee noTopeHue 11 moHATUI 1 METOZOB Kypca
reomerpun 10—11 kmaccos, cuctemaruzanus 3HaHui: "OobemM
MHOIOTrpaHHHKA"

28.04.2026

91

Oo6o6maromee moBTopeHue 11 MoHATHIA 1 METOZOB Kypca
reomerpuu 10—11 kiaccoB, cucteMaTu3anus 3HaHUM:
"ITnomaayu moBepXHOCTH U 0OBEMBI KPYTJIbIX Ten"

29.04.2026

92

O6o6maromee moBTopeHue 11 MOHATHIA U METOZOB Kypca
reomerpuu 10-11 kiaccoB, cucteMaTu3anus 3HaHUM:
"[Lmomraayu MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

05.05.2026

93

Hrorosasi KOHTpOJIbHasi padoTa

05.05.2026

94

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMSI 3HAHUN

06.05.2026

95

[ToBTOpEeHUE, 06001IEHNE U CUCTEMATH3aIUs 3HAHUHT

12.05.2026

96

Hcropus pasBuTHsA CTEpEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

12.05.2026

97

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

13.05.2026

98

Hcropust pa3BuTHS CTEpEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

19.05.2026

99

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
pPa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

19.05.2026




100

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

20.05.2026

101

Hcropust pa3BUTHS CTEpEOMETPUH KaK HAYKH U €€ pOJIb B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

26.05.2026

102

Hcrtopus pa3BuTus CTEpEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHUM COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

26.05.2026

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHNUS] OCHOBHOI
NpoBePsSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero odpasoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, IPSMAsl, IJIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICJCTBUS W3 HUX TPU PEIICHUN
' reOMETPUYECKHX 3a/1a4
73 OnepupoBarh MOHITHSIMH: MAPAJUICTLHOCTh U MEPHEHAUKYISIPHOCTH
' HPSMBIX U IDIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE paCMONIOKEHHE MPSMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPaHHBIM yroJ, TPAaHU JBYIPAaHHOTO YIIa,
7.5 pebpo ABYTrpaHHOrO YIJIa, JIMHEHHBIM yroyl ABYTPAHHOTO YIJIa, TpaaycHas
Mepa JIBYTPaHHOIo yria
76 OnepupoBaTb MOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKJIbII
' MHOTOTPaHHHMK, 3JIEMEHThI MHOTOI'PaHHUKA, IPABHJIbHBIM MHOTOTPaHHUK
77 Pacnio3HaBaTth OCHOBHBIE BHUIbl MHOTOTPAHHHMKOB (MHMpamMuia, MpU3MA,
' MPSIMOYTOJIBHBIN TTapaJiieenunes, Kyo)
KnaccudpunupoBate  MHOTOTpAaHHUKH,  BBIOMpasl ~ OCHOBaHUS IS
7.8 KJIaCCU(UKAIUU (BBITYKJIbIC W HEBBIMYKIbIE MHOTOTPAHHUKHU, TIPABUIILHBIC
MHOTOT'PAaHHUKH, IPSIMbIE U HAKJIOHHBIE IPU3MBI, ITapasuIeIeIUIIE b))
7.9 OnepupoBaTh NOHATUSIMU: CEKYyIIasi INIOCKOCTb, CEYEHUE MHOTOI'PAaHHUKOB
710 OOBSCHATD MPUHIUIBI TOCTPOCHHS] CEUEHU MHOTOTPAaHHUKOB, MCTIOJIb3YS
' METO/I CIEI0B
CTtpouTh CceueHUs MHOTOTPAHHUKOB METOJOM CJIC/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJIEHHE TE€OMETPHUYECKUX BEIMYUH IO 00pas3iam
WM QIrOpUTMaM, TPHUMEHSS W3BECTHBIC AHAIUTHYECKHUE METOABI IPHU
7.12 pEIIEHNH  CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad Ha  BBIYHCIICHUE
PacCTOSTHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JIO MPSMOM, OT TOYKHIO
TJIOCKOCTH, MKy CKPEIIUBAIOITUMUCS MPSIMBIMHU
Pematp 3amaun Ha HAXOXKICHUE TEOMETPUUYCCKUX BEIMYUH IO 0Opas3iam
7.13 WIM aJIropuT™MaM, NPHUMEHSS HW3BECTHBIC AHAIUTHYECKHUE METOABl IpHU

PCIICHHUM CTAHAAPTHBLIX MATCMATHYCCKUX 3aaa4 Ha BBIYMCICHUC VYIJIOB




MEXIY CKPEIIMBAIOLIUMUCS MPSMBIMH, MEXAY IPSMOM M IUIOCKOCTBIO,
MEXIY IJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB

Boeraucnsate 00bEMBI M TIIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 nupamMmuzia) ¢ NpUMEHEHHEM (OpMYyJ, BBIYHCISATH COOTHOIICHUS MEXKIY
IUIOIIA/IIMU TOBEPXHOCTEN, 00bEMaMU 10IOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBHI
W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
4epTeKax U pUCYHKaxX
[TpumenaTy reomerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPUUYECKUX
7.17 3a/a4y, MPEINoJIaralolluX HECKOJIBKO WIaroB pEIICHMs, €CIU YCIOBUS
MPUMEHEHUs 33J]aHbl B IBHOM opme
718 [IpuMeHsATh mpocTelile NPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [IpuBoauTE mpUMEpPbl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEM B INpUpPOAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHTh MONy4YEHHbIE 3HAHUS HA IIPAKTHKE: aHAJIW3UPOBAaTh pEajbHbIE
CUTyalluu U NPUMEHITh U3YUYEHHbIE MOHATHUS B MPOILECCE NTOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEaIbHbIC
7.20 CUTyallul Ha SI3bIKE T€OMETPUH, MCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUI U TEOpEM, almnapara ajareopsl,
pematb  MpaKkTUYECKHUE  3aJauyd,  CBA3aHHbIE C  HAXOXJACHHUEM
FE€OMETPUUECKUX BEIUYUH
11 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01ero odpasoBanusi
pe3yJbTarTa
6 ['eomerpust
OnepupoBaTh MOHATHSIMH: HWIMHIPHUYECKas MOBEPXHOCTh, 0Opa3yrolue
6.1 UWINHAPUYECKOW TOBEPXHOCTH, LWIMHAP, KOHHUYECKAas ITOBEPXHOCTb,
o0pa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, ceprudecKkasi HOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALICHUS
6.4 KnaccuduiupoBats B3auMHOE pacroyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CEIMEHT, OCHOBAaHUE CErMEHTA, BBICOTA
6.5 CEerMEHTa, IIapOBOM CIJIOM, OCHOBAHHWE LIAPOBOIrO CJIOSs, BHICOTA IIAPOBOIO

CJI0$1, IIAPOBOM CEKTOP




Beruucnasate 0o0BEMBI M IUIOMIAAM TOBEPXHOCTEW TEJI  BpAICHUS,

6.6 FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMyIT
OnepupoBaTh TOHSATHSIMU: MHOTOTPAHHUK, BIHMCAaHHBIH B cdepy
6.7 OTIMCAHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WM TEIO
BpallleHus
6.3 BeIYucnsaTh COOTHOILIEHUS MEKIY IMIIOMAASIMH MOBEPXHOCTEH U 00BEMaMu
’ MIOJOOHBIX TEI
6.9 N300paxkaTh u3ydaemble (GUIYpbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (Uryp: BHJI CBepxy, COOKY, CHHU3Yy; CTPOUTh CEYEHHUS Tel
BpALICHUS
W3Bnekarb, UHTEPIPETHPOBaThH M MPeoOpa3oBbIBaTh HH(GOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpeACTaBICHHYI0 Ha
yeprexax U pUucyHKax
[IpumensaTs reomerpuueckue (GakThl JUIsl PELICHUS CTEPEOMETPHUUYECKHX
6.12 3a/1a4, NPEANOJaralolliiX HECKOJbKO IIIaroB pELIEHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJ]aHbl B IBHON opme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbIMONHATE AEWCTBUS  CIIOKEHUS] BEKTOPOB, BBIYUTAHUS BEKTOPOB H
6.14 YMHOXKEHUSI BEKTOpa Ha 4YHCIO, OOBSCHATH, KAKUMHU CBOHCTBAMU OHH
o0nanaroT
6.15 [IpuMeHsATh MpaBUIIO MapaJlieIenuneaa Npyu CI0KEHUH BEKTOPOB
OnepupoBaTb NOHATUAMU: JEKApPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yol
' MEXJly BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHNE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHAPHBIE BEKTOPbI
Haxomute cymmMy BEKTOpPOB M INpOM3BEIACHHE BEKTOpPA HA YHUCIO, YIroj
6.17 MEXJly BEKTOpaMH, CKaJIIPHOE IPOU3BENEHUE, PACKIIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT
6.19 Pemats mpocreiinye reoMeTpuyecKue 3a7adyd Ha NPUMEHEHHE BEKTOPHO-
' KOOPAMHATHOTO METOA
Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOILUEHUH M
6.20 HAaXOXKJCHWE T'€OMETPHUECKUX BEJIMYMH IO o0pa3laM WM aJropuTMawm,
' OpUMEHsIsl  M3BECTHbIE  METOJbl  IPU  PEUIeHMH  CTaHJapTHBIX
MaTeMaTHYeCKUX 3aJa4
601 [IpumensaTs mnpocreiiliue NpPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI NP PEILIEHUH CTEPEOMETPUYECKHX 3a/1ad
6.2 [IpuBonuTE mpUMEpbl MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B INpupoae u

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC




6.23

[IpuMeHATh MOy4YeHHBbIC 3HAHWS Ha MPAKTUKE: aHAJIU3UPOBATH PEAIbHbBIC
CUTYyaIlMu ¥ MPUMEHSTh U3yYCHHBIC TTOHATHS B MIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku CHOPMYITUPOBAHHOW TPOOIEMBI, MOJIETUPOBATh PEAIbHBIC
CUTyallMl Ha $S3bIKE TEOMETPHH, HCCIIECIOBATh IOCTPOCHHBIE MOJCIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, almapara ajareopsl,
pemaTte  NpPAaKTUYECKHME  3a7auyd,  CBA3AHHBIE C  HAXO0XICHUEM
F€OMETPUUYECKHUX BETMYNH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eometrpus

7.1

OcCHOBHBIE TOHATHS cTepeoMeTpud. Touka, TpsMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[ToHsATHE 00 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHU U
CIICZICTBUS M3 HUX

7.2

B3anMHoOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TTapAJIICIIbHBIC
U CKpPCIIMBAIOIINUECA  TMPAMBIC. HapaJ'IJ'IeJ'ILHOCTB NpsAMBIX H IJIOCKOCTEHl B
[IPOCTPAHCTBE: MapajyieibHbIE NpsIMble B IMPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
NPSAMBIX, NapAJUIENBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOpPOHAMH, yroj MeXIy HpsIMbIMH B mIpocTpaHCTBe. [lapasuienbHOCTh IUTOCKOCTEHN:
napajuieibHble TUJIOCKOCTH, CBOMCTBA MapajieNbHbIX IIockocTel. [Ipocreiiiime
MIPOCTPAHCTBEHHbIE (GUIYpbl Ha IJIOCKOCTU: TETpadap, KyO, mapajuiesenunen,
MOCTPOEHUE CEUYECHUI

7.3

[lepneHIUKyISIpHOCTh MPSAMOM U IUIOCKOCTH: MEpPHEHAMKYJSpHbIE TNpsSMbIE B
IIPOCTPAHCTBE, NPSMbIE NAPAIENbHBIE U MEPIECHIUKYIISPHBIE K IUIOCKOCTH, MPU3HAK
MEPNEHAUKYISIPHOCTH NPSAMOU M IJIOCKOCTH, TEOPEMa O IPSIMOMN NMEepPHNEHAUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJ MEXKY NMPAMON U IUIOCKOCTBIO, IBYIPAHHBIN
yroJl, JUHEHHBIN yroji IBYIpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE OT MPAMOM 0 INIOCKOCTH, IPOEKIMs (PUTyphl HA
IUIOCKOCTh. [lepneHInKyIsIpHOCTD MJIOCKOCTEN: NMPU3HAK MEPNEHIUKYISIPHOCTH ABYX
mockocteil. Teopema o TpEX meprneHIuKyIsipax

7.4

[loHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPDAaHHUKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yromnbHas
pu3Ma, TpaHU M OCHOBaHHUS NPU3MBI, MpsiMasi M HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TIOBEPXHOCTh Ipu3Msbl. [lapamienenumesn, npsMOyTOIbHBIN NapauieIenunes] u
ero cpoycrtBa. [lupamupa: n-yrosipHas nmupamuia, T'PaHU U OCHOBAaHUE MUPaMUIbL,
OOKOBas W TOJHAs TMOBEPXHOCTh MHUpPAaMUIbI, MpPaBUIbHAS M yCEUE€HHAs MUPAMUJA.
OneMeHTbl nOpu3Mbl U nUpaMuibl. [IpaBUiIbHBIE MHOTOIDAHHHMKHU:  ITOHSTHE
MPaBUJIBHOTO MHOIOIPAHHMKA, IIpaBWJIbHAs IMpuU3Ma M NpaBWIbHAs NUpamMuia,
MpaBWJIbHAS TPEYTOJIbHAS MUPAMUIA U MPABUIBHBIN TeTpasap, kyO. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOTPAaHHUKAaX: OKTa’Ap, MAOAEeKa’ap U uxocadapyrue CeuyeHus
MIPU3MbI U TUPAMU/IbI

7.5

CuMMeTpusi B MIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKHU, MPSIMOM, MIOCKOCTH.
DneMeHThl  CUMMETPUM B  MHUpamMuAax, MapajUielienuneaax,  MNpaBUIbHBIX
MHOTOTpaHHHUKaX

7.6

Bbruncienue »l€eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomane




OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIa/lb OCHOBAHHUH,
TeopemMa 0 GOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI. [101maas 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTH NPABWIBHOW NMUPAMHABI, TEOpPEMa O IUIOMIAJN YCEUYEHHON MHUPAMUIBI.
[Tonsitre 06 06bEMe. OOBEM MHpPaMUIbI, TPU3MBI

7.7

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAJsIMU ITOBEPXHOCTEH,
00BbEMaMU MOOOHBIX TET

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

I'eomeTpus

6.1

[{unuHIprdeckas MOBEPXHOCTh, 00pa3yOIIUe MIMHAPUICCKON MOBEPXHOCTH, OCh
[WIHHIPAYECKON TMOBEPXHOCTH. LIWMIIMHApP: OCHOBaHWS M OOKOBas IMOBEPXHOCTb,
oOpasytomas 1 0Ch, TUIOMIab OOKOBOH U TIOJHOM TTOBEPXHOCTH

6.2

Konunueckasi moBepxXHOCTh, 00pa3yIolie KOHUYECKONH MMOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW MOoBepxHOCTH. KOHyC: OCHOBaHWME M BepIIMHA, OOpa3ylomias U OcCh,
IJI0Mmaas OOKOBOM W TOJHOW MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasylomue H
BbICOTA, OCHOBaHUS U OoKoBas IMOBEPXHOCTH

6.3

Codepa u map: ueHTp, paauyc, Iuamerp, oAb MOBEpXHOCTH chepsl. BzanmHoe
pacrionokeHre cdepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, muiomanb

cepsr

6.4

N300paxeHue Ten BpalleHusl Ha INIOCKOCTH. Pa3BépTka nuauHapa 1 KoHyca

6.5

KomOuHanmu Ten BpalieHus 1 MHOIOIpaHHUKOB. MHOTOTrpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOIOI'PaHHUK, WIIN TEJIO BPALLCHUS

6.6

[Tonsitue 06 o0bEMe. OcCHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Tapaiesienuea U ciieAcTBus u3 He€. O0bEM MWIMHApA, KOHYCA.
O0BEM mapa u wionaab chepsl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXIY IUIOIIAIIMU [TOBEPXHOCTEH,
00BEMaMU MOAOOHBIX TEI

6.8

Ceuenus mwinHApa (MapauieNbHO W TEPIEHAUKYJSIPHO OCH), CEYEHHsS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPILIUHY), CEUEHUS 11apa

6.9

Bexktop Ha 1ockoctd M B IpocTpaHcTBe. (Cl0KEHHME M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxeHue BekTOopa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapajutenenunena. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU

6.10

IIpsmoyronbHass cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BekTOpa.
IIpocreiimue 3agaun B KOOpAMHATaxX. Yroia Mexay BekTopamu. CkaisipHoe
[IPOU3BEJICHUE BEKTOPOB. BplUnciaeHUE yrioB MeXAy NPSAMBIMA U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PELLIEHUN T€OMETPUUYECKUX 3a/1a4




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiembie TPeOOBAHUS K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJbHOI MPOrpaMMBbI CPeAHEro 001ero
TpeOoBaHus o0pa3oBaHust

Branenne Meromamu JI0Ka3aTenbCTB, AJTOPUTMaMH  pPELICHUs 3ajad;
yMeHue (OpMyJIHpOBATH W ONEPUPOBATH MOHATHAMH: ONpEACTICHHE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JJ0KAa3aTENbCTBO,
paBHOCHIIbHBIE (POPMYIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M TPOTHUBOMOJIOKHOE YTBEPKICHHE, MPHUBOAUTH TPUMEPHI H
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTeMaTHYeCKOW HWHIYKIIUY;
MIPOBOJIUTH JI0KA3aTENIbHBIE PACCYKICHHS TPU PEUICHUH 3a]1a4, OIICHUBATh
1 JOTWYECKYI0 MPAaBWIBHOCTh  PACCYXKJICHHWH; YMEHHE  OIEpHUpOBaTh
MOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMy Haj MHOXECTBAMHU;
YMEHHE HCIOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar  JJis
OIMCaHMs PealbHbIX MPOLIECCOB U SIBIICHUM M MPH PEelIeHUM 33jad, B TOM
qHcie U3 IPYyTUX y4eOHBIX MPEIMETOB; YMEHHE ONEePUPOBATH MOHATHIMH:
rpad, cBsA3HBIN rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHUE 3a1aBaTh
U OIUCHIBAThH Tpadbl pa3NTUUHBIMU CHOCO0AMH; MCIIOIB30BATh I'padbl MpH

pEIICHNH 3aa9

YMeHne omnepupoBaTh NOHATHUSMHU: HATypaJlbHOE YHCIIO, LEJN0E YHUCIIO,
CTENEHb C LIENBIM MOKa3aTeleM, KOPEHb HaTypajJbHOM CTENEHU, CTENEHD C
palMoHANTBHBIM TMOKA3aTeIeM, CTETICHh C JIEUCTBUTEIBHBIM IOKa3aTeNIeM,
norapudmM YHMCIA, CUHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO 4YHCIA,
OCTaTOK [0 MOJYJIIO, PalMOHAJIBHOE YMCIIO, HMPPAllMOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJTbIX, PalUOHAIBHBIX, JAEHCTBUTEIHHBIX
2 qHcell; YMEHUE UCTIONb30BaTh MPU3HAKU JISTMMOCTH, HAMMEHBIIUN 001Ut
JenuTeNb W HauMeHbllee o0miee KpaTHoe, airoputM EBknmpa mpu
pelIeHn: 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMU
CUHCJICHHSI; YMEHHE BBITIOJIHATH BBIUYMCIICHUE 3HAYCHUN U IPe0Opa3oBaHUs
BBIPXEHUI CO CTeneHsAMHU U JorapupmMamu, npeodpazoBaHusi APOOHO-

palOHAJIbHBIX BprEl)KGHHfI; YMCHUC OICpHUPOBATH IIOHATUAMU:

IIOCJIC0BATCIIBHOCTD, apI/I(l)MeTI/ILIeCKaH IIporpecCus, reoMETpUICCKas




mporpeccusi, OCCKOHEYHO YOBIBAIOIIas Te€OMETpHUUYECKas IMPOTPEecCHs;
YMEHHME 3a/laBaTh I[OCIEIOBATEIbHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHSATUSMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIC KOMIUICGKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢dopMa  3aliCH  KOMIUICGKCHBIX  YHCET
(reomeTpuyveckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMeETh
MPOU3BOIUTH apuPMEeTHUECKUEe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSAMU:  MaTpuma 2X2  u  3X3, onpeaeiauTeNdb  MaTPHIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIIPCACIINTECIIA

YMeHue onepupoBaTh IMOHATHAMU: palHMOHAIbHBIE, HPpPALMOHAJIbHBIC,
NOKa3aTesbHbIC, CTENEHHbIC, JOrapupMHUUECKHe, TPUTOHOMETPUUECKUE
YPaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIEPUPOBATH
MOHSTUSIMHU: TOXJECTBO, TOXKIECTBEHHOE IpeoO0pa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA W CHCTEMBl C IIOMOULIBKO PA3JIMYHBIX IPUEMOB; pPEIIATh
YpPaBHEHHUsl, HEPABEHCTBA W CHUCTEMBbl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHs, HEPABEHCTBA, MX CHUCTEMBI JUI1 PEIICHUS MaTEMaTHYECKHUX

3aa4 1 3a/1a4 U3 pas3JIMYHbIX obOmacreit HAayKH U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHSAMM: (DYHKIHS, YETHOCTH (YHKIIMH,
MEPUOIMIHOCT (DYHKIMH, OTPAHWYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QyHKLUHM, HauOoJblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIMK Ha TPOMEXYTKE, HENpepbIBHAs (YHKIHS, aCHMOTOTHI rpaduka
GbyHKIMH, TIepBas U BTOpas NPOM3BOJAHAS (PYHKIIMH, TEOMETPHUYECKUN H
¢u3nveckuii CMBICT TPOU3BOAHOHM, TEepBoOOpa3Has, ONpeAeIEHHbIH
MHTETpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (QyHKINH; yMEeHHE
BBIUUCIIATh  NPOU3BOJHBIE  CYMMBI, IPOU3BEJNCHMSA, YACTHOTO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
GYHKIMH; YMEHHE HaXOJUTh IPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO U HCCIENOBaHHUA (YHKIIHH,
HAXOJWTh HAWOOJbIINE W HAMMEHBIINE 3HAYCHUS QYHKIUHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM ammapara MaTeMaTH4eCKOro
aHamM3a; TPUMEHSTH TPOW3BOAHYIO JUII HAXOXKICHHUS HAWITYYIIEeTO
pelieHuss B NPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-I)KOHOMMYECKHX U

bu3HYeCKUX 3a7adax; HaXOAWTh IUIOMEATH U 00BEMBI GUTYp ¢ MTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoIIbio AudQepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIUs (DyHKIMHA, JMHeWHass (QYHKUOWS, KBaIpaTU4Has QYHKIHS,
panmoHaneHas (yHKOWS, cTeneHHas (YHKOWSA, TPUTOHOMETPHUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, MOKa3aTelbHas |
norapudmuueckass (QyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YUYEHHBIX
GbyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHust  rpadukoB  (GYHKUHMH,
WCTIOJB30BaTh TPa(QUKK IS W3yYEHHS MPOIECCOB M 3aBUCHMOCTEH, TPH
peUIeHUH 33a4 M3 APYrHX y4eOHBIX NPEeIMETOB M 3ahad M3 pealbHOU
KHU3HM; BBIpOXKaTh (HOpPMyJIaMH 3aBHCHUMOCTH MEXIy BEIWYHMHAMU;
UCTIONIb30BaTh CBOWMCTBA M rpaduky (QyHKUIWI U pelIeHHs YpaBHEHHH,
HEpaBEHCTB M 3a/a4y C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELIEHU! YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHne pemath TEKCTOBBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOLICHTHI, JI0JIM M YacTH, Ha JBWXEHHEe, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMU M CEMEHHBIMU
(¢buHAHCaMM); COCTaBJSATh BBIPAKCHHS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBl IO YCJIOBHUIO 3aJayd, HMCCIEIOBATH IOJIYYEHHOE pELICHHE U
OLIGHMBATh IMPaBAOINOJ00OHOCTh pPE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
peaJIbHblE CUTyallud Ha SI3bIKE MATEMaTHKH; COCTABIIATH BBIPAKECHHUS,
ypaBHEHHUs, HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMH: CpeaHee apupMeTHdecKoe, MeIraHa,
HauOoJblllee U HAaUMEHbBIIIEEe 3HAUCHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTEPIPETHPOBATH
uH(pOpMalIMIO, MPEICTaBICHHYIO0 B TaOJMIaX, HA AUarpaMMax, rpapukax,
OTpaXKarolyl0 CBOMCTBA PEaJbHBIX IIPOLECCOB U SBJICHUM; MIPEACTABIIATh
nHQOpMaIMI0O C TOMOIIBID TabIWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTUYECKUE JaHHBbIC, B TOM 4YHUCJIE C MPUMEHEHHEM TIpadUudecKux
MCTOOOB U 3JICKTPOHHBLIX CPCACTB, l'”pa(i)I/ItICCKI/I ucciaea0BaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I$I C MIOMOIIbIO JUArpaMm paCCCBaHUA U JIMHEHMHOM perpeccuun

YMeHue onepupoBaTh MOHATHUAMU: CIYYaWHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHUCISATH

BEPOATHOCTH C MCIIOJIB30BAHUEM l"pa(bI/ILIeCKI/IX MCTOHOB, IPHUMCHATH




(GopMyJIbl CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMyIly IOJIHOM
BepoaTHOCTH, dopmyny bepHymnu, komOuHaTOpHbIe (HAKTHI U (HOPMYIIBI;
OLICHHMBATh BEPOSTHOCTU pEalbHBIX COOBITHI; YMEHHE OIEpPUPOBATh
MOHATUSAMU:  CIydailHas BEJMYMHA, PACHpPENEICHUE BEPOSTHOCTEH,
MaTE€MaTU4YeCKOe OKMIAHHWE, IUCHEPCUs M CTAHAAPTHOE OTKIOHEHUE
Cly4ailHOM  BeNWYUHBL, (QYHKUUU paclpeneseHus] U IJIOTHOCTH
PaBHOMEPHOI0, [10KA3aTEIbHOI0 U HOPMAJIbHOI'O PaCIpEACIICHUN; YMEHUE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUM I PELICHUs 3a]a4;
3HAKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIINX YHCEN, METOJAbI BHIOOPOYHBIX
UCCIEAOBAHUM; yMEHUE IPUBOAUTH IIPUMEPBI IPOSBICHUSA 3aKOHA
0OJBIINX YHCENl B MPUPOAHBIX U OOILIECTBEHHBIX SIBICHUAX; YMEHHUE
OIIEpUPOBATh MOHATHUAMU: COYETAHUE, IEPECTAaHOBKA, YUCIIO COYETaHUH,
YUCJIO  NEepecTaHoBOK;, OuHOM  HplOTOHa; yMeHHME  NPUMEHSTh
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS AJSl PEIICHUs 3a/ay; OICHUBAThH
BEPOATHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIIPETUPOBATH NMOTYUYSHHBIN pe3yiabTarT

YMeHue omnepupoBaTh IMOHSATUSMH: TOYKA, MOpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIUYHMHA YIJIa, IFIOCKUH YTroJl, ABYTrpaHHbIN
yroJj, TpEXIPaHHBIA YIroJl, CKPEUIMBAIOIIMECS IPSIMBbIE, APAJUIEIIBHOCTD U
NEePHNEHANKYISIPHOCTh TPSAMBIX W IUIOCKOCTEW, yrol MEXIy MNpPSIMbIMU,
yroia MexAy NpsMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBbIMH,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh MPHU PELICHUU
3a/a4 U3y4yeHHbIe (PAKThl U TEOPEMBbl IUIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl OOBEKTOB OKPY’KAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJIETIM C TIOMOIIbI0 TE€OMETPUYECKHX TMOHATUH M BEIUYMH, pelaTh

CBA3aHHBIC C HUMU NIPAKTUYCCKUEC 3ala1U
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAb (GUTYPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'PaHHHKA,
Ky0, mapawienenuien, nOpu3Ma, OUpaMuaa, (Gurypa W TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomanas chepsl, IIOMAIh
MOBEPXHOCTH TMHPAMHUJbI, MPU3MBI, KOHYyCa, HWIHHAPA, O0BEM Kyoa,
IIPSAMOYTOJIBHOTO  NApAJICNICNUIEAd, NUPAMUIABI, IIPU3MBI, LUIUMHAPA,
KOHyca, mapa, pa3BépTKa IMOBEPXHOCTH, CEUCHHMS KOHYyCa M MHJIHHIPA,
napajuielibHble OCH WJIM OCHOBAaHHIO, CCUEHHME I1apa, IUIOCKOCTb,

Kacaromjascsi Cq)epbl, OUIMHApA, KOHYCA, YMCHHC CTPOWUTHL CCYCHHC




MHOTOTpaHHHKa, U300pa’kaTh MHOIOTPAHHUKH, (PUTYPHl U TOBEPXHOCTH
BpAILICHUs, UX CEYECHHs, B TOM YHUCJIE C MIOMOILUBIO JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKHUX (UTYpP, CaAMOCTOSITEIHHO
(bopMyIMpOBaTh ONpPEAEICHHs U3y4yaeMbIX (UIyp, BBIIIBUIaTh TUIIOTE3bI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH Kiaccupukanuio Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIOJHATh HEOOXOJUMbIE JIOMOJHUTEIIbHBIE

MMOCTPOCHUS
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VYMmenune ONCprUpoOBaTh IIOHATUAMMA: JABHUKCHHUC B MMPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue TMOMO00MS, TOMOO0HBIE QUTYPHI;, YMEHHUE
pacro3HaBaTh paBHbIE W IMOJOOHBIC (UTYpBI, B TOM YHCJIEC B TPUPOJIE,
HCKYCCTBC, apXUTCKTYPC; UCIOJIb30BATh T'COMCTPUUCCKHUEC OTHOMICHUA IIPU
peiCcHUN 3aaa4; HaXOAWTb I'COMCTPUYCCKHUEC BCIMYHHBI ()IJ'II/IHa, yroia,
wiomaab, 00bEM) MpU pelIeHu: 3a1a4d U3 APYTUX Y4eOHBIX MPEIMETOB U
nu3 peaJ’II)HOI\/'I KU3HHU, YMCHHC BBIYUCIIATL TI'COMCETPUUCCKHE BCIUMYHHBI
(mmHA, yroiN, IUIOMIah, OO0BEM, IUIONIA/h TOBEPXHOCTH), HCHOJB3YS
HU3YYCHHBIC @OpMYHLI U MCTOAbI, B TOM YHCJIC. IUIOINAJb IMOBCPXHOCTHU
MMpaMHIbI, TPU3MBI, KOHYycCa, IWIMHIpA, TUIomanb chepsl; 00bEM Kyda,
MPSIMOYTOJIPHOTO  Mapajuleenumnena, MUPaMUAbl, TPU3MBI, I[THIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB 110I00HBIX QUTYp
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VYMmenune ONnCprupoOBaTh MHOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, PA3JIOKECHUE BEKTOpa MO 0Oasucy,
CKJISIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXIy
BCKTOpaMH; YMCHUC HCIIOJIB30BATb BeKTOpHBIfI )41 KOOpI[I/IHaTHLII\/JI METO

JUIS pellieHus] TeOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOIANINNA METO JIJISl PEIICHUS 3a1a91; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYECHUW TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHWM, YMEHHE paclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA EI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUA

1 Uucna v BBIYUCIECHUS
1.1 Harypanbnble u nensie uncina. [Ipu3Haku AeIUMOCTH HEIbIX YHCEell
12 Pammonanbhple  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOoOH, TPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. JeHcTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypajbHON CTEIIEHU
L4 Crenensb ¢ nenbiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3ateneM. CBoiicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YKCJIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunble 1 HaTypajabHbIE JOrapudMbI
JlelicTBUTENbHBIE YHUCNAa. ApU(PMETHYECKHE OINEpaluud C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnmxEHHbIE BHIYMCICHUS, TPABUIIa OKPYTJICHUS, PUKHUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpaszoBanHue BhIpaXeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIMOHAIBHBIE YPaBHEHHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyeckre ypaBHEHHUs
2.4 [Toxa3zaTenbHbIE U JTOTapUPMHUUYECKIE YPABHEHHS
2.5 Lenble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazarenbHble U Torapu(pMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuua cucTeMsbl JIMHEWHBIX ypaBHEHUN. OnpeaenuTens MaTpULbl




OyHKIWH U TpaduKu

Oyukuus, cnocoObl 3amanus ¢yskuuu. ['paduk ¢ynkuuu. B3anmHO oOpaTHBIE

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepruoauueckue GpyHKIUMN
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHud ¢Qynkuuu. Hynu ¢dyHKum.
19 [IpoMexyTku  3HAaKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKILIHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuM. HanbGonbliee ¥ HauMeHbllee 3HAYEHUE
(yHKIIMY Ha IPOMEKYTKE
13 CrenenHasi (yHKUMS C HATypajJbHBIM M LEJIbIM MoKa3arerneMm. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 71-0i CTETICHU
34 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u norapudmMuveckas GyHKINU, X CBOHCTBA U TpaduKu
16 Touku paspeiBa. AcumntoTel rpadukoB  (yskmuii. CBoicTBa  (QyHKIHH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs [TOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas ¥ TeoMeTpruIecKas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hayana maTemaruueckoro anamusa
4.1 [IpousBoanas ¢pyukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne TMPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxoxkieHne HanOoNbIIero U HAaMMEHBIIEro 3HaueHus: (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoxecTBO, onepaluy HaJ MHOKecTBaMu. J{uarpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u MOBEpXHOCTH BpAILICHUS




7.5

Koopaunats! 1 BEKTOpPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Maremaruka. ['eometpust; 11 kmacc. yrimyonerHoe ooyuenue Mep3msik A.T.,
Homuposckuii [1.A., IlomsikoB B.M.; nox penakuuen [Togonsckoro B.E.
OO611ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCThIO M3 1aTeNbCKUM LIEHTP

«BEHTAHA-T'PA®y; AkninonepHoe obiectBo «M3aaTensctBo «IIpocsenienne

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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