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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUEHHUS AUCIUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKH JIOTUUECKUX YTBEPKICHHUU IPU PEIIEHUH IE€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarouuxcs Mpu
U3YUYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUHW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO NMpo¢heCcCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KYJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOLIET0 MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSIMH O
MPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YepPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX TEeOpHi, (pOopMHUpOBaHHME MOHMMAHUS POJM AKCMOMATUKH TPU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ pEeUIEHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAEPIKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CroCOOHOCTEM 00yYarOIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalMSIX W MPU U3YYCHUHU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH Y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSAMUY», PEICBAaHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaiuch HEOJHOKPATHO. JTO  TMO3BOJISIET  OPraHW30BaTh  OBJAJCHHUE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNIEH yaeOHoro npenmera «MaTteMaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B IPOCTPAHCTBE: MapajuiebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaUICIbHOCTh MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHupoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKUUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NMEPIEHIUKYIISIPHBIE MIPSIMBbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
OpU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAMKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOM U INIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAS TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH MNPAMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMeETpusi B NPaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXE€HUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyroinbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, oOOpasylolue TmoBepxHocTel. Tema BpaiieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTh. Pa3BépTka nunuHApa U KoHyca. CuMmmerpusi chepbl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u I1apoBOTO
CerMeHTa.

KoMOuHanum Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3sma, BmmcanHas B
MWINHAP, OMHCAaHHAs OKoJo unwiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, MIOMaas chepsl u e€ vacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAICHUS: CEUCHUS IIWINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILIEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MNPU PEIICHUH TeOMETPUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajibHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUSA, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YUaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHUMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THUYECKOrO0 IMOBEACHUSI, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYasg ACTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh yMEHHS NPHUMEHSAThH MaTeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3JI0pOBOro U 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi pU3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE TIIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW MEsTEIbHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaIny,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIIOUECHHI, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIIUIO U3 UCTOYHUKOB PAa3IUYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSATEILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY PEUICHUs 3aJadd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUS, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIEPHUMEHTA, UCCIEIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUIM, OOBSICHATh MPUUHUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHIeHUH Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (00CYyXAeHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSAMH, CBSI3aHHBIMU C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IIPOCTPAHCTBE, LEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYHUH, NPUMEHSAS W3BECTHBIE METO]IbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeoOpPa30BbIBATh MU HHTEPIPETUPOBATH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKd CchOpMyIHPOBAHHON
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUUYECKHUX BEJIUUNH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOH U c(hepruyecKod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3aUMHOE PacIoyiokKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHAIMSIMHU Te
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YEpTEKaX U PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIICHUE PACCTOSHUM OT TOYKM N0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  NEPEHOCE, ULEHTPAJIbHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOSIIME YePEe3 BEPIINHY), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudecKue (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  copMynupoBaHHOHW  MPOOJSIEMBI,  MOJEIUPOBAThH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJICTABICHUS OO0 OCHOBHBIX dTamax pa3BUTHUS TCOMETPHHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 23 1 0
9 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneHnmimepHocn) MPSIMBIX o5 0 0
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12 0
3 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 5 5 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanmuTHYECKasi TEOMETPHS 15 1 0
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1 0
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1 0
Tena Bpatenus 24 1 0
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1 0
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1 0
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5 0
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

03.09.2025

[TonATHs cTepeomMeTpuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

04.09.2025

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

05.09.2025

[TonsiTHs: epeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

10.09.2025

MHororpaHHUKH, U300pakeHue
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX 00BEKTOB

11.09.2025

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

12.09.2025

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC




CICACTBUA U3 HUX

17.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

19.09.2025

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETaAMU

24.09.2025

11

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepeceueHust
MOJIYYEHHBIX IJIOCKOCTEH.
PackpamrBanue mocTpoeHHbIX CEUCHHI
Pa3HbIMU LIBETaAMU

25.09.2025

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpamimBanue mocTpOSHHBIX CCUYCHUN
pa3HBIMU IIBETaAMU

26.09.2025

13

N300pakenue cevueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus
MOJIyYCHHBIX TIOCKOCTEH.

01.10.2025




PackpammBanue OCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

02.10.2025

15

MertoJ ciie1oB JUIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

03.10.2025

16

Merto[ cieoB ISl IOCTPOEHUS CEUEHU M.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

08.10.2025

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHHUS

09.10.2025

18

[TocTpoenune ceueHuid B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIliCh I1aroB
MIOCTPOCHUS

10.10.2025

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEW U 3alHUCh 111aroB
MIOCTPOEHUS

15.10.2025

20

[TocTpoenue ceuenwuii B nupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh LIATOB
IOCTPOEHHUS

16.10.2025

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [Tomodue

17.10.2025




TPEYroJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pazButus
IJITAHUMETPUHU U CTEPEOMETPUHU

22.10.2025

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

23.10.2025

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [Ipu3Haku CKpenmBarOnuxcs
npsMbIxX. [lapannenbHble npsMble B
MIPOCTPAHCTBE

24.10.2025

25

TeopemMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIlel Ha
JAHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuiebHbIX IPSIMbIX IJIOCKOCTHIO

29.10.2025

26

[TapannensHOCTH TpexX NpsIMbIX. Teopema

0 TpEX mapasuiebHBIX NpsAMbIX. Teopema o

CKpCHIUMBAIOIIUXCA MIPAMBIX

30.10.2025

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIETBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B mapaaienbHON TPOEKINUN

31.10.2025

28

enTpanbpHas nmpoekuus. YTomc
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSIMBIMU

12.11.2025




29

3amayn Ha JOKA3aTEIHLCTBO U
HCCIEN0BAHNE, CBSI3aHHEIE C
PpAacIOI0XEHUEM IIPSIMBIX B IIPOCTPAHCTBE

13.11.2025

30

[TonATHA: napaIeNbHOCT NPSAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U INIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IUIOCKOCTH

14.11.2025

31

I'eomeTrpuueckue 3a1aun Ha BBIYUCIICHHE
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSAMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE

19.11.2025

32

[TocTpoenne ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOILIEHUN

20.11.2025

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CeYCHUH Ky0a n
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

21.11.2025

34

[Tapannensuble wockocTy. [Ipu3Haku
MapauiebHOCTH JBYX IIOCKOCTEH

26.11.2025

35

TeopeMa O IMMapaJyiCJIbHOCTHU U
CAMHCTBCHHOCTH IINIOCKOCTH, HpOXO,I[HH.IGfI
4YCpe3 TOUKY, HC ITPUHAIJICIKATYIO JTaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

27.11.2025

36

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
MapaJiICJIbHOCTH MPAMBIX MEPCCCUCHU A

28.11.2025




IIPU EPECEYCHUHN ABYX MapajlIeIbHbIX
IIJIOCKOCTEHN TPEThEU

37

CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMUA
IJIOCKOCTSIMU; O MEPECEUEHUH NPAMOIL C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

03.12.2025

38

[ToBTopenue: Teopema [ludaropa na
TUIOCKOCTH

04.12.2025

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

05.12.2025

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

10.12.2025

41

Brruncnenue aauH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

11.12.2025

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

12.12.2025

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MJI0CKOCTH

17.12.2025

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH NPSMOM, TPOXOAAIIEN
4yepe3 TOUYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K TNIOCKOCTH

18.12.2025

45

IInockocTtu n NEPNCHANUKYIIAPHBIC UM




MIpsAMBIC B MHOTOTpaHHHUKAaX

19.12.2025

46

[InockocTy U NEPIEHAUKYISPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHHMKAX

24.12.2025

47

[lepneHuKyIsip 1 HaKJIOHHASL.

[TocTpoenue neprneHuKymnsapa U3 TOYKU

Ha MPSIMYIO

25.12.2025

48

[lepneHauKyIsip ¥ HAKJIOHHASL.

[TocTpoenue neprneHMKyIsApa U3 TOYKU

Ha MPSIMYIO

26.12.2025

49

Teopema o0 TpEX nepneHANKYIIpax
(npsimast u oOpatHast)

14.01.2026

50

Teopema o TpEX nepneHANKYIIpax
(npsimast u oOpatHast)

15.01.2026

51

YT0J1 MeXKTy CKpEIUBAIOIIMMUCS
MPSMBIMHU

16.01.2026

52

OpToroHajabHOE MPOSKTUPOBAHHE

21.01.2026

53

[Torck mepreHIuKYISPHBIX TPSIMBIX C
TTOMOTIIBIO TIEPIICHANKYIISIPHBIX
IJIOCKOCTEN

22.01.2026

54

[TocTpoenue ceuenwuii kKyoa, MPU3MBIL,
MPaBUJIBHON MUPAMUIbI C TOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

23.01.2026

55

[TocTpoenue ceuenwuii Kyoa, MPU3MBIL,
MPaBUWJIBHON MUPAMUIBI C TIOMOIIIBIO
OPTOTOHAJILHOM MPOEKIINU

28.01.2026

56

CuMMeTpHs B IPOCTPAaHCTBE
OTHOCHUTEIBHO II0cKocTu. Ilnockoctn

29.01.2026




CUMMETPUN B MHOIOTPaHHUKAX

57

[Ipu3Hak nepnesauKyJIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUN

30.01.2026

58

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

04.02.2026

59

[IpaBuibHBIE MHOTOTpAaHHUKHU. Pacyér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

05.02.2026

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDI:
CUMMETpHS, CABUT TOYKHU TIO
MapajuIeIbHON IPSAMOM

06.02.2026

61

CrBur no HenapaJIeIbHOM MPAMOH,
W3MEHEHNE PACCTOSHUM

11.02.2026

62

KonTponsnas pabora "B3aumHoe
pacIoyoKeHue NMPsIMbIX U MJIOCKOCTEN B
npocrpanctae"

12.02.2026

63

[ToBTOpEHUE: Yyroa MeX Iy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TeopemMa
KOCHHYCOB

13.02.2026

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPEIIMBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTPAHCTBE

18.02.2026

65

FGOMeTpI/I‘IeCKI/Ie MCTOJbI BBEIYMCIICHUA
yriia MKy NpsAMbIMU B MHOT'OT'PAaHHHUKAX

19.02.2026

66

JIByrpansblii yroj. CBOMCTBO JIMHENHBIX
YIII0B JIBYTPAHHOTIO yria

20.02.2026

67

[lepnieHIuKyIIApHBIE MIIOCKOCTH.
CBoiicTBa B3aMHO MEPIEHANKYISIPHBIX

25.02.2026




IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IJIOCKOCTEH; TEOpEMa O MPSIMOU
IIepecedyeHms ABYX IIIOCKOCTEN
NEPIEHIUKYIIIPHBIX TPEThEN IIIOCKOCTH

26.02.2026

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
HU3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuiesIenunena

27.02.2026

70

Teopema o AuaroHanu NpsMOYroabHOTO
napajuiesIenuIesia u ciaeCTBUE U3 Heé

04.03.2026

71

CrepeomMeTpruyeCKHe U TPUKIIAIHbIE
3a7a4M, CBA3aHHbIEC CO B3aMHBIM
pAacCIOJIOKEHUEM MPSAMBIX U TIIOCKOCTH

05.03.2026

72

[ToBTOpEHUE: CKpelMBaIOUIUECs MpsMBbIE,
napajuieNibHble MIIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

06.03.2026

73

[Tapa mapaynenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

11.03.2026

74

PaccrostHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

12.03.2026

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA C
IIOMOIIIBIO HepHeHHHKYHHpHOﬁ INJIOCKOCTH

13.03.2026

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yriaoB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS

18.03.2026




TPEXTPAHHOTO yIJIa

DneMeHTHl chepUIeCKO reOMETPHUH:

v reoJe3nuecKie JIMHAM Ha 3eMie 19.03.2026
78 KonTtposnsHast padota "Yrisl u

paccrosHus" 20.03.2026
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK

U €ro 3J1eMeHTH" 25.03.2026
80 [Inpamua. Bunel nupamun. [IpaBunpHas

nupaMuaa 26.03.2026
81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI.

[IpaBunbHas npu3zma 27.03.2026
82 [Ipssmoit mapainenenunen,

MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo 08.04.2026
83 Brinykibie MHOrOrpanHuku. Teopema

Olinepa 09.04.2026

Brinykisie MHOTOrpanHuku. Teopema
84 Ditnepa. [IpaBuiibHbIC U OTYNIPABUIbHBIC 10.04.2026

MHOTOI'PaHHUKHU
85 KontponbHas padota "MHuororpanHuku" 15.04.2026
86 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B

MPOCTPAHCTBE 16.04.2026
87 CymMma BEKTOpOB 17.04.2026
88 Pa3nocTh BekTOpOB 99 04.2026
89 [IpaBuno napamienenunena




23.04.2026

90

YMHOKEHUE BEKTOPA HA YUCIIO

24.04.2026

Paznoxxenne Bekropa 1o 6azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 99.04.2026

TJIOCKOCTH
92 CkarnsipHO€ MTPOU3BEICHUE 30.04.2026
93 Brraucnenue yriia Mex 1y BEKTOpaMu B

MPOCTPAHCTBE 06.05.2026
94 [Ipocreiimue 3a1a49u ¢ BEKTOpaMHU 07.05.2026
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 08.05.2026
96 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 13.05.2026
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 14.05.2026
98 O06o01eHre U cucTeMaTru3amys 3HaHUH 15.05.2026
99 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI 90.05.2026
100 Hroropas koHTpoJIbHAs paboTa 91.05.2026
101 Htoroas koHTpoJbHas paboTa 99 05.2026
102 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN




27.05.2026

OBIIEE KOJIMYECTBO YACOB ITO

102
[MTPOI'PAMME 0 6 0
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yUYEeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
[ToBTOpenue Temsl "KoopanHaTel BEKTOpa
1 0 0
Ha IUIOCKOCTH U B IIpOCTpaHcTBE" 04.09.2025
[ToBTOopenue Tems! "CkansipHoe 1 0 0
MPOU3BEICHUE BEKTOPOB" 05.09.2025
[ToBTOpeHue TeMbl "Bbruncienue yria
1 0 0
MEX/Ty BEKTOpaMH B IpOCTpaHCTBE" 05.09.2025
[ToBTOpeHue TeMbl "YpaBHEHHUE TPSIMOM,
. 1 0 0
MPOXOIAIIECH Yepe3 1Be TOUKH'" 11.09.2025
VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1 0 0
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax 12.09.2025
VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1 0 0
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax 12.09.2025
B 1 0 0
€KTOPHOE MPOU3BEICHHE 18.09.2025
JInneliHbIC HEPABEHCTBA, JIMHEWHOE 1 0 0
IIPOrpaMMHUPOBAHHE 19.09.2025




JIuneliHbIE HEPABEHCTBA, JIMHEWHOE

9
IPOrpaMMHUPOBAHUE 19.09.2025
AHAJIIUTUYECKHE METOBI pacuéra yria
10
MEX]Ty IPSIMBIMH B MHOTOT'PaHHHKAX 25.09.2025
AHAJIIUTUYECKHUE METOBI pacuéra yria
11
MEXAY MIOCKOCTSIMU B MHOTOT'PaHHUKAX 26.09.2025
12 @opmyita pacCTOSTHUSA OT TOYKH JI0
TJIOCKOCTH B KOOPJIMHATAX 26.09.2025
13 HaxoxaeHne paccTosHUI OT TOYKH 10
IJIOCKOCTH B KyOe 02.10.2025
HaxoxaeHne paccTOSHUN OT TOYKH 10
14 .
MJIOCKOCTH B TIPABUJILHOM MUPAMHUJIC 03.10.2025
15 KonTtponbHas pabota "Ananuruyeckas
reomerpus" 03.10.2025
16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
MHOTOTpPaHHUKHU 09.10.2025
17 CeyeHusi MHOTOIPAaHHUKOB: METO/JI CJIEJIOB 10.10.2025
CeyeHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE
18 rmocxocm,v nepeceyeHusl MpsMbIX U 10.10.2025
TJI0CKOCTEM
19 [TapannensHble NPSMBIE U TUIOCKOCTH:
napajuieNibHbIe CEYCHHS 16.10.2025
20 [TapannensHblie MPSMBIE U TUIOCKOCTH:
pacy€T OTHOIIEHU M 17.10.2025
[TapannensHble MPSMBIEC U TUIOCKOCTH:
21
YTJIbI MEXAY CKPEIIMBAIOIIUMHUCS 17.10.2025




IIpsAMBIMUA

22

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHAMMETPUHA MHOTOTPaHHUKOB

23.10.2025

23

[IepnenuKyisipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeEX
MEPIEHIUKYIIIpax

24.10.2025

24

[IepnenuKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOTOTpaHHUKAX

24.10.2025

25

[ToBTOpEenue: momaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0IA IeH, COOOpaKEHHS IO 100Us

30.10.2025

26

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIEHUKOB, ()OPMYJIIBI JIS
TJI0IA IeH, COOOPaKEHHMS O 100Us

31.10.2025

27

[ToBTOpEHUE: TUIOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOIAIeH, COOOpaKEHHMS O 100Us

31.10.2025

28

[Tnomaay cedyeHnit MHOTOIPAaHHUKOB:
IUIOIIAIM MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUSI 110100MsT

13.11.2025

29

[Tnomaay ce4eHnit MHOTOTPAaHHUKOB:
TJIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHHs MOA00uS

14.11.2025

30

KonTtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS

14.11.2025




MHOTOTpPaHHUKOB"

31

O06BeM Tena. O6beM MPSMOYTOJIBLHOTO
napasuiesenunena

20.11.2025

32

3anaun 00 yaBOoCHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMH yTiia

21.11.2025

33

CrepeomeTprueckue 3a/1a4u, CBA3aHHbBIC C
00BEMOM MPSAMOYTOJILHOTO
napaJuleenuresa

21.11.2025

34

[IpuknagHeie 3a1a4n, CBsI3aHHBIE C
BBIYUCIICHHEM 00BEMA MPSMOYTOJIHBHOTO
napajuiefienunesa

27.11.2025

35

OO6BEM MpSAMOI TPU3MBI

28.11.2025

36

CrepeoMeTpHuecKue 3a/1aui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB MIPSIMON TPU3MBI

28.11.2025

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

04.12.2025

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEmM
HAaKJIOHHOUN IIPU3MBI

05.12.2025

39

Boruncnenue 00bEMOB TN ¢ TOMOMIBIO
onpenenéuHoro unrerpaia. O0bEM
MUPaAMU/IBI

05.12.2025

40

dopmyna 00bEMa MUpaMUAIBL.
OTtHoteHue 00bEeMOB MTUPAMHU/I C OOIITUM
YIJIOM

11.12.2025

41

®opmyna 00bEMa MUPaMHUIBL.
OTHomeHne 06beMOB MUPAMUJ € OOLIUM

12.12.2025




yIJIoM

CrepeoMeTpHUECKUE 3a/1a4l, CBA3aHHbIE C

42 00BEMaMU HAKIIOHHOW MTPU3MBI 12.12.2025
43 CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C

00BEMaMU HPaAMUJIBI 18.12.2025

[Ipuknanueie 3anaun no teme "OOBEMBI
44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM 10.12.2025

MIPU3MBI
45 [Ipuknanueie 3anaun no teme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI 19.12.2025
46 [Ipumenenne 06bEMOB. Boruncienue

PACCTOSTHUS JI0 TUTIOCKOCTH 25.12.2025
47 KonTtponpras padota "O0bEM

MHOTOTpaHHUKa" 26.12.2025

Hunuuapuyeckas MoBEpXHOCTD,
48 Eii:;f;:g; IAJTUHIPUIECKOM 96.12.2025
49 Huwmuaap. [psimoit KpyroBoil HUIUHAID.

[Tmomanp MOBEPXHOCTH LIUJIUHIPA 15.01.2026
50 Konunueckas noBepxHOCTh, 00pasyroliue

KOHUYECKOM nmoBepxHocTu. Konyc 16.01.2026
51 Ceuenune KOHyca MIOCKOCTHIO,

MapajuieIbHOM TI0CKOCTH OCHOBAHUS 16.01.2026
59 Y ceuéHHbIit KOH"yc. N306pakenue

KOHYCOB U YCEYEHHBIX KOHYCOB 22.01.2026
53 Hnomaizu, OOKOBOM TOBEPXHOCTH U

MOJTHOW MOBEPXHOCTU KOHYCa 23.01.2026




[Tnomaas OOKOBOM MOBEPXHOCTH U

54
MOJIHOM MOBEPXHOCTU KOHYCa 23.01.2026
CrepeomeTpuiecKkue 3a1a4 Ha
55 JI0Ka3aTeIbCTBO U BI)I‘jI/ICJIeHI/Ie, 99.01.2026
MMOCTPOCHUEM CEUCHHI IUJIMH]IPA, KOHYyCa
CrepeomeTpuiecKue 3a1a4i Ha
56 ,
JOKa3aTeNbCTBO U BBI‘jI/ICJ'IeHI/Ie 30.01.2026
MMOCTPOCHUEM CEUCHHI IUJIMH]IPA, KOHYyCa
57 [Mpuknamabie 3a1a4M, CBsI3aHHBIC C
TAHIPOM 30.01.2026
58 [Tpuknamabie 3a1a4M, CBSI3aHHBIC C
TAHIPOM 05.02.2026
59 C
epa u map 06.02.2026
[lepeceuenue cepsl u mapa ¢
60 K
mwiockocThio. Kacanue mapa u chepsl 06.02.2026
IJI0CKOCTRI0. Bu u n3o0paxkenue mapa
[lepeceuenue cepsl u mapa ¢
61 K
miockocThio. Kacanue mapa u chepsl 12.02.2026
IJI0CKOCTRI0. Bu u n3o0paxkenue mapa
62 VYpasuenue chepsl. [Tnomans chepsr u eé
yactei 13.02.2026
63
Cummetpus cdepsl 1 mapa 13.02.2026
CrepeoMeTpHuueckue 3a1auu Ha
64 JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO CEepoi U Mapom, 19.02.2026

IIOCTPOCHUCM UX CEYEHMH MIOCKOCThIO




CrepeomeTpuiecKkue 3aj1au Ha
JIOKa3aTeNIbCTBO U BBIYUCIICHUE,

65 CBsI3aHHBIE CO CEpOi U Mapom, 20.02.2026
MTOCTPOCHUEM X CEYCHHH IIIOCKOCTHIO
66 [Mpuknanaeie 3a1a4n, CBSI3aHHBIC CO
cdepoii u mapom 20.02.2026
[ToBTOpEHUE: OKPY)KHOCTH HA TJIOCKOCTH,
67 BBIYHCIICHUS B OKPY>KHOCTH, 96.02.2026
CTaHJapTHBIE OO0
68 PaznmuHbie KOMOMHAIIMY TEIT BpaIlCHUS U
MHOTOTPaHHUKOB 27.02.2026
69 3agaun o TeMe ""Tena u MOBEpXHOCTH
BparmieHus" 27.02.2026
70 3agaun no Teme ""Tena u MOBEpXHOCTH
BpamieHus" 05.03.2026
71 Kontponsnas padota "Tena u
MMOBEPXHOCTH BpamieHus" 06.03.2026
7 O6béM mumuHApa. Teopema 06 00bEMe
MPSIMOTO ITUJTUHAPA 06.03.2026
Brranciierne 006EMOB TEJI ¢ TOMOIIBIO
73 onpenenéuHoro unrerpaia. O0bEM 12.03.2026
KOHyca
74 IImomany OOKOBOM U ITOJIHOK
MMOBEPXHOCTU KOHYCa 13.03.2026
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHBIE C
75 BBIYHCIICHUEM 00BbEMOB IIUIIHHPA, 13.03.2026
KOHyca
76 [Ipuknanueie 3ana4n mo Teme "OOBEMBI U




IJIOIA]IU TTOBEpXHOCTEN Ten"

19.03.2026

7

OOBEM 11apa ¥ MIapoOBOTO CEKTOpA.
Teopema 06 06béme mapa. Ilnomans
cdeprl. CTepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIE C BEIYUCIIEHUEM 00HEMOB
1Iapa, mapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

20.03.2026

78

[Tpuknagaeie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
Iomaabio chepbl. COOTHOIICHUS MEXKTY
TUTOIIA SIMH TTIOBEPXHOCTEH M 00BEMaMu
MOJ0OHBIX TEJ

20.03.2026

79

[TomoOHbIE TENAa B MPOCTPAHCTBE.
N3menenne 00bEMa pu mog00uu.
CrepeoMeTpHuecKre 3a/1a4H, CBA3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB Tell U TUIOMIAIeH
MOBEPXHOCTEMN

26.03.2026

80

Kontponsnas padota "[lmomranu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

27.03.2026

81

JIBr>keHus mpoctpancTBa. OToOpaskeHusI.
JIBmxeHus u paBeHCTBO huryp. O0mue
CBOWCTBA JIBIKCHHI

27.03.2026

82

Bupl 1BukeHMI: TapauieabHbIN
MEPEHOC, LICHTPaJIbHAsI CUMMETPHS,
3epKaJibHasi CHMMETPHUS1, TOBOPOT BOKPYT
psAMOM

09.04.2026

83

[TpeoOpazoBanus monoous. [psmas u
cdepa Ditnepa

10.04.2026




84

['eoMerprueckue 3agaun Ha IPUMEHEHUE
JIBIKECHUSA

10.04.2026

85

KouTtponsHas padora "BekTopsi B
npocrpaHcTae”

16.04.2026

86

Oo6o6maromee mosroperne 11 moHsTH U
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTHU3aIs 3HAHUH:
"[lapanienbHOCTh NPSMBIX U IJIOCKOCTEN
B IpocTpaHcTee”

17.04.2026

87

O6o6mmaromiee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"BekTops!l B mpocTpancTse"

17.04.2026

88

O6o6matomee moBropeHue 11 MOHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUIL:
"Bektopsl B mpocTpancTse"

23.04.2026

89

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"O0BeM MHOTOTpaHHUKA"

24.04.2026

90

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMATH3aIMs 3HAHUM:
"O6bemM MHOTOTpaHHuKa"

24.04.2026

91

Ob6o6maromniee noBroperue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alUs 3HAHUH:




"[1nomaay mMoBEpXHOCTH U 0OBEMBI
KpyIrJbIX Ten"

92

Oo6o6maromee mosroperue 11 moHsTHil 1
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"[1nomaau noBEpXHOCTU U OOBEMBI
KpyTribIX Ten"

30.04.2026

93

Wrorosas koHTposbHas paboTa

07.05.2026

94

Wrorosas koHTposbHasA paboTa

08.05.2026

95

[ToBTOpEeHuE, 0600IIEHNE 1
CHUCTeMaTH3allusl 3HAHUI

08.05.2026

96

Hcropus pasBuTHs CTEPEOMETPUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

14.05.2026

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05.2026

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOTUI

15.05.2026

99

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

21.05.2026




KOMIIBIOTCPHBIX TEXHOJIOT Uit

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

22.05.2026

101

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

22.05.2026

102

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

28.05.2026

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHO MPOrpaMMbI CpPeIHEr0 00IEero 00pa3oBaHu sl
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS W3 HUX IMPHU PEIICHUU
' reOMETPUIECKUX 3a1aY
73 OnepupoBaTh MOHATHSAMH: TAPAJUICTBHOCTh U MEPHCHIUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKCHHE TPSIMBIX M IUIOCKOCTSH B
' MIPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YTOJI, TPaHW IBYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOTO yria, JIMHEWHBIA yroJl IBYTPAHHOTO yria, TpaayCcHas
Mepa ABYTPaHHOTO yriia
76 OnepupoBaTh TMOHSATHSAMU: MHOTOTPAaHHHUK, BBIMTYKIBIA W HEBBITYKIIBIA
' MHOTOT'PaHHUK, JIEMEHTHl MHOTOTpPaHHUKA, TIPABUIIbHBI MHOTOTPAaHHHUK
77 Pacnio3HaBaTth OCHOBHBIC BHUBI MHOTOTPAaHHHMKOB (ITUpaMujia, MpHU3Ma,
' PSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTh ~ MHOTOTPaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
7.8 K1accuuKaIy (BBIMYKJIbIC ¥ HEBBIMYKJIBIC MHOTOI'PDAaHHHUKH, MTPABUIbHBIC
MHOTOTPAaHHHUKH, IPSIMbIC U HAKIIOHHBIC TIPU3MBI, TIApAJIJICIICTTHITC b )
7.9 OnepupoBaTh MOHATUSMH: CEKYILasi TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHIIMIBI IOCTPOCHUSI CCUCHUH MHOTOTPAHHUKOB, HCIIOJIB3YS
' METOJI CJIEJIOB
CTpouTh CEYCHHUS MHOTOIPAHHMKOB METOJOM  CJICJOB, BBIMOJHSATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHHUE TE€OMETPUUYECKUX BEIMYMH IO 00pasiam
WIM aNTOpUTMaM, MPHUMEHsS HW3BECTHbIE AHAIUTHYECKHE METOJIbl MpH
7.12 pelIeHWH  CTaHJAPTHBIX MaTeMaTHYeCKUX 3a/7ad Ha  BBIYHCICHUE
paccTOSIHUNA MEXIy ABYMS TOYKaMH, OT TOYKH 1O MPSIMOM, OT TOYKUIO
TJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
713 Pematp 3amaun Ha HaXOKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO 00pasiam

WK aJroputMaMm, HNOPUMCHASA HU3BCCTHLBIC AHAJIUTUYCCKUC MCETOAbI IIPpU




pELIEHUN CTAaHJAPTHBIX MAaTEMAaTHMYECKUX 3a7a4 Ha BBIYUCIICHHE YIJIOB
MEKIy CKPCIIHMBAIOIIUMHUCS NPSIMBIMHM, MEXAY IPSIMOM M IUIOCKOCTBIO,
MEKy INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Boerancnsate 00bEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 NUpaMKJIa) C IPUMEHEHUEM (QOpMYI, BBIYMUCIATH COOTHOUIEHHUSI MEXIY
IUIOIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpPeACTaBICHHYIO Ha
gepTeKax U pUCcyHKax
[TpumensTh reoMerpuyeckne (aKThl Ui PEHMICHHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHMs 3aJIaHbI B SIBHOM (opme
718 [IpuMeHATs mpocCTEHIIMEe MpPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TpPHMEPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJIydeHHbIE 3HAHMUSA Ha MPAKTUKE: aHAJIU3UPOBATH pealibHbIE
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IpOIEcCe MOUCKA PEeLICHMS
MaTeMaTu4ecku chopMyaMpoBaHHON NpPoOIEMbl, MOAEINPOBATh PEATIbHBIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmapara aareopsl,
pemaTh ~ NpakTHYECKUE  3a/Jauyd,  CBSI3aHHBIE C  HAXOXKJIEHHEM
reOMEeTPUYECKUX BETUYUH
11 KJIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHmsi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh HOHATHAMM: IMJIMHIpPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpasyromire KOHMYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacIioyiokeHne cephl U MIOCKOCTH
6.5 OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA

CEIMCHTA, mapOBoﬁ CHOﬁ, OCHOBAaHHEC IIAapoOBOIr0 CJIOA, BbBICOTA IIAPOBOI'0




CJ10s1, IIAPOBOU CEKTOP

6.6

Beruncnate 00BEMBI W IUIOMIAAM  TIOBEPXHOCTEH TN  BpallleHUS,
TEOMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIHCAaHHBIH B cdepy H
ONMCAaHHBIN 0KOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy IIOIMIAIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N300paxkate m3ydaemble QUIYpbl OT PYKH U C TIPUMEHEHUEM IPOCTHIX
4epTEKHBIX HUHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpallleHUS

6.11

W3Bnekarb, uWHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (Urypax, TMpeACTaBIEHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEINOoNaraloliuX HECKOJbKO IIAaroB pEHIeHUs, €CIA YCIOBUSA
IIPUMEHEHMs 3a/laHbl B SIBHOM (opme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHHU
oOazmaror

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICuIeaa npu CJI0XKEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMU:. JOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, pPaB€HCTBO BEKTOPOB, KOOPJAUWHATHI BEKTOPA, YI'OJl
MCXKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB M IPOU3BCACHUC BCKTOPA HA YHUCIO, YIOJI
MCKAY BCKTOPAMH, CKAJIAPHOC IHNPOU3ZBCACHUC, PACKIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu HAa IIPUMCHCHHC BCKTOPHO-
KOOpPpAWHATHOTO METOJa

6.20

Pemate 3agaun Ha JOKa3aTE€IbCTBO MATEMAaTHUYECKHMX OTHOIIEHHUM U
HaXO0XKACHUEC TCOMCETPUUYCCKUX BCIIMYHUH 11O 06pa3uaM WK aJIrOpuTMaM,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaqd

6.21

HpI/IMeHHTL npo cTeiIne nNporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTECMBI TP PCIICHUU CTCPECOMETPHUICCKUX 3a1a1

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IpUpPOAC U




JKHU3HU, pacClio3HaBaTh NPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH MOJyYEeHHBIE 3HAHWSA Ha MPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallUM U NPUMEHATh U3yYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecku cHhopMyarpoBaHHON NpPoOIEMbI, MOACIHPOBATH pealIbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIEIO0BATH ITOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUI U TEOpeM, almnapara ajareopsl,
pemiaTh  NPAKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXKICHUEM
r€OMETPUYECKUX BEJIMYUH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
7

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIINECS, TTapPAJIICIIbHBIC
n CKpCHIUBAIOIINUECA  IPSAMBIC. Hapannem)Hocn, MNpSAMBIX H©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIelIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, HNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPSAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajuielbHble IUIOCKOCTH, CBOMCTBA NapalIeNIbHBIX IUIOCKOCTeH. [Ipocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajuienenunes,
MOCTPOEHUE CEUCHU I

7.3

[lepneHIUKyNIApHOCTh MNPSAMOM M IJIOCKOCTU: MEPHEHAMUKYISPHbIE TMpsSMblE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEPHIEHIUKYIISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOPEMa O MPSAMOM NEepIEeHAUKYIIPHON
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSIMON M TUIOCKOCTBIO, IBYTrPaHHbBIN
yroJj, JUHEHHBIN yroa ABYrpaHHOTo yria. [lepnenaukynsp U HaKIOHHBIE: pacCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MPOeKIusl pUurypsl Ha
IJIOCKOCTh. [lepneHInKyasspHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX
miockocteil. Teopema o TpEX MepreHAUKYIIsSIpax

7.4

[lonsiTHe MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBI, MpsiMas W HAKJIOHHAs MPHU3MbI, OOKOBas H
MOJIHAs TIOBEPXHOCTH Mpu3Mel. [lapanenenumnesn, npsaMOyroibHbIN Mapaienenume]] u
ero cpoiictBa. [lupamupa: N-yronbHas nupamuaa, TpaHA U OCHOBAHHUE MUPAMUIBL,
OOKOBas W TOJIHAS MOBEPXHOCTh NHPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[a.
DOneMeHTbl TpuU3Mbl W Tnupamuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: TOHSITHE
MPaBUWJIBHOTO MHOTOTpPaHHMKA, IMpaBWbHAs TMpU3Ma M MpaBWiIbHAs MHpPAMHUA,
MpaBWJIbHAS TPEYroJibHASI MMUpaMUJIa U MPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTa’dap, AOJeKa’ap U ukocayapyrue CeuyeHus
MIPU3MBI U TUPAMU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMmnuzax, MnapaieJIeIuIeaax, IMpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Bbluncnenue 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
OOKOBO IOBEPXHOCTH M MOJIHOW MOBEPXHOCTH MPSIMON MPU3MBI, TUIONIAb OCHOBAHHH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH NMPAMOM mpu3Msl. [1no1maas O0KOBO MOBEPXHOCTH U
MOBEPXHOCTH TPAaBUIBHONW MUPAMUBI, TEOpEMa O IUIOLIAJM YCEUEHHOM MHpPaMMIBL.
[Tonsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

7.7

HO,Z[O6HLIC TCJIa B IIPOCTPAaHCTBC. CooTtHoteHHs MCXKAY IUIOLIaAsIMU HOBerHOCTCI‘/’I,
00BEMaMH HO,Z[O6HLIX TCI
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
OWIMHAPUYECKON moBepxHocTH. LmmmHap: ocHOBaHUS W OOKOBas TOBEPXHOCTH,
o0pasyromas 1 och, IO s OOKOBOH ¥ MOJIHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEPLIMHA
KOHUYECKOW TOBEepXHOCTH. KOHyC: OCHOBaHME W BEpIIHMHA, OOpasyrolias H OCh,
momaas OOKOBOW M TMOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasyromue Hu
BBICOTA, OCHOBAaHUA U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JMamerp, IUIoMaab MOBEpXHOCTU ceprl. BzaumHoe
pacnojio’)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MiIomaib

cepbl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomOunammu ten BpaieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIA OKOJIO
cdepsl, cepa, BmMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPaIEHUS

6.6

[Tonsatue 06 oOnEme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TapajuieNienunea u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM mrapa u womaas chepsl

6.7

[Tono6nbie Tena B mpocTpancTBe. COOTHOMICHHS MEXKY TUIOMIAIMU TIOBEPXHOCTEH,
00BpéMaMu ITOJOOHBIX TENT

6.8

Ceuenust mwiMHIApa (MapayielbHO U TMEPHEHAUKYISIPHO OCH), CEYeHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUCHHUs [Iapa

6.9

Bextop Ha miockocth ¥ B mpoctpaHcTBe. Clio)KeHHE U BBIYMTAHHE BEKTOPOB.
YMHOKEeHHE BeKTOpa Ha yucio. PasnokeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamnenenunena. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpAMH

6.10

[IpsimoyronpHas cucTtemMa KOOpIMHAT B IMpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiiiure 3amaun B KOOpAMHATaX. Yrol MeXAy BekTopamu. CkaispHoOe
MPOU3BECHNE BEKTOPOB. BblumciieHne yriioB MEXAy MNPSMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/ILHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh NOHATUAMU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU HHIAYKIIUUA,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJNB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar s
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OINHUCHIBATh Tpadbl Pa3IMYHBIMUA CHOCOOAMU; HCIOJIB30BATh rpadbl IpU

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTeleM,
JorapupM Uucia, CHHYC, KOCHMHYC M TaHIE€HC IPOM3BOJILHOIO 4YHCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 qucel, YMEHHE MCI0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alroput™M EBkiauna mnpu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

IoCICaA0BaTCIbHOCTD, apI/I(pMeTI/IquKaH mnporpeccust, reoMeTprudcCcKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHUCIIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YMCEN; ONEpUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOILIBIO pa3JIMYHBIX NPUEMOB; pEIIaTh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIHMH, OTPAHUYCHHOCTh (PYHKIMH, MOHOTOHHOCTb
GbyHKIMK, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3MuecKuii CMBICI TPOU3BOJHON, MEpPBOOOpa3Has, OIpeIeTEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YMEHHE HAaXOJUTh MPOU3BOJHBIE DIEMEHTApHBIX (YHKIIUI;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHaJlM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpapuK QYHKIIUHN, 0OpaTHas QyHKIUS,
KOMIO3ulusl (pyHKIMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH W3yYCHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHust  TrpadukoB  (QyHKIUH,
WCTIONb30BaTh TPAaQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3a1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA JUIs pEelIeHHs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIDKEHHE, pabOTy, CTOUMOCTh TOBapOB H
yCIIyT, HAJOTH, 33Ja4d U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIHPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYEHUS, pa3MaxX, AUCIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MPEICTABICHHYIO B TaOIUIaX, HA AUarpamMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO)IeHI/I$I C IIOMOIIBIO AUarpaMMm paCcCE€UBAHUS U JIMHEHHOMN perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOe

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(bopMyNBl CIHOKEHHUS W YMHOXEHHS BEpOATHOCTEH, (GOopMyny MOIHOMN
BepoATHOCTH, Gopmyiny beprymnn, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, ANUCIEPCUS M CTaHIAPTHOE OTKIOHEHHE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DAaKTBI M PACCYKICHHUS UL PEUICHUS 3a/1a4; OIECHUBAThH
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJIa, TIOCKHUI yroJi, NByrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeuMBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUE OT TOYKH JI0 IUIOCKOCTH, PAcCTOSHHUE MEXAY MPSMbIMU,
paccTosiHUe MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMU IIPAKTHYCCKHC 3a/la4U
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOT'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, mnapamienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], UMIMHIpP, KOHYyC, wmap, cdepa, miomans cdepsl, MIOMIAIL
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajulefienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHbIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAIlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(opMynHpOBaTh OINpEaeNICHHs] U3y4aeMbIX (HUTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  MPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; MCIIOIb30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH TI'C€OMETPUUYECKUE BETMUYHHBI
(nmuHa, yrom, Imiomanab, OOBEM, IUIOMATL TOBEPXHOCTH), HCIOJIB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHCIIE: IUIOIAb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMubl, MPU3MBblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOOOHBIX (UTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HINPAMOYIrOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘I66HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKHd B M3YYEHUH MPHUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA EI'J

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYpaJIbHOW CTETeHU
14 Crenens ¢ 1enbpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPABUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BhIUMCICHHH
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX ypaBHEHUN. OnpeaenuTenb MaTpUIbl




QyHKIMH U TpapuKH

Oynkius, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWH ¢yHKuu. Hymum ¢yHKInu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOonpinee ¥ HaWMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuil. CpoiicTBa  QyHKUHUH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Havasa MmaTeMaTH9IecKOro aHaamu3a
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIIEro 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpus; 10 kiacc. yrinyoiaennoe ooyyenue Mepansak A.l'.,
Homuposckuii [I.A., ITomsaxos B.M.; nox penakuueii [Togonsckoro B.E.
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi IEHTP
«BEHTAHA-T'PA®»; AxunonepsHoe obiiectBo «M3aaTenbcTBo
«IIpocsewenue»

* Maremaruka. ['eometpus; 11 knacc. yriyonenHoe ooyuenue Mepansak A.T.,
Homuposckuii [I.A., ITonskos B.M.; noa peaakuuei [lononsckoro B.E.
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUil LIEHTP
«BEHTAHA-T'PA®»; AxunoneptHoe obiiectso «M3aaTenbcTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Marematuka: airedpa U Hadaja MaTEMaTUYECKOTO aHalln3a, TeOMETPHUS
I'eomeTpus 10-11 knacc yriyOnéHHBINA YpOBEHB

Meronnueckue pekoMeHaanuu k yueonuky A. I'. Mepaisika,

. A. Homuposckoro, B. b. Ilonskosa.

VYue6noe uznanue bynko E. B., Mepansak A. T'., [Tononckuii B. b., Sxup M.
C.

AO «M3narensctBo «IIpocBenienner, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fipi.ru/
https://resh.edu.ru



