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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOwero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUYEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHUTAPHOI'O IIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (opMUpyeMoe  NpU  U3YYEHUH
0Oy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU JT0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpammel yueOHoro kypca «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHOl obnactu «MareMaTtuka u
uHpopMaTuka»  uyepe3  OoOecriedeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHRIMH 3a/layaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SBJISIOTCS:

pacIIMpeHne NPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMUX OINUCHIBATh M HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPaA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(GopmMupoBaHue  yMmMeHHs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBbl M HAXOAUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHuEe YMEHHs paclo3HaBaTh HA YEPTEkKax, MOJIENAX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPHUYECKHE
MOJENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX TeOopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTU MBIIIJICHUS, HHTEpECca K U3yUYCHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEHl W  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 xnaccax sBusworcs: «lIpsiMble HW  MIOCKOCTH B  NPOCTPAHCTBER,
«MHuororpannukn», «Tema BpameHus», «BekTopbl ©  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEJICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOr0 Kypca, a
dbopMupoBaHuE JIOTHYECKHX YMEHUM  pachpenensercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabodyeit
NPOrpaMMBbl, pPACTPEIEIEHHBIM MO ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOTPOCaM O0yUYaroIIuecs
oOpamiaJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TIPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSISL U YIIIyOIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnmnanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, oOecrneunTs yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

HNOATOTOBUTHh OOYYAaIOUIUMXCS K MPOJODKEHUIO H3YYEHUS MaTeMaTUKU C
yaéToM BBIOOpa Oynymiel mpodeccuu, odecredrnBasi MPEEMCTBEHHOCTh MEXIY
o0uM 1 IpodeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJNIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATUS ~ CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECH,
MapaJuleNibHbIE W CKpeluBaromuecs npsmble. [Ipu3Haku CKpemMBaAIOIINXCA
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAMBIE B POCTPAHCTBE, MAPAUIETBHOCTD TPEX MPAMBIX, NTAPAILIETBHOCTD MPSIMOU
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcHOBHbBIE CBOWMCTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, yTOJ
MEXIY MPSIMBIMU B MPOCTpAHCTBE. [[apannenbHOCTh TIOCKOCTEN: mapasieibHbIe
IIJIOCKOCTH, CBOWCTBA rapaijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSMbIE MAPAUICIBHBIE W NEPIECHAMKYISAPHbIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeOpeMa O HpsIMOu

NEPHEHIUKYISIPHON IJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TOpoeKiuss  GUrypel  Ha  TUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPAX.

VYriael B NPOCTPAHCTBE: YroJl MEXIY NMPAMOW W IUIOCKOCTBIO, JBYTPAHHBIN
YTOJI, TUHEHUHBIN YroJ JBYTPAHHOrO yria. TpEéXrpaHHbIM U MHOTOT'PAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHsHuka. IIpusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAasl PU3Mbl, OOKOBAsi U MOJHAs MOBEPXHOCTh IPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHukKa. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHupamMuna,
nmpaBwiIbHasT W yceu€HHas mnupamunbl. CBoiicTBa péOep m OOKOBBIX T'paHEei
MPaBWIBHOM mNUpaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajp,
JOAECKadAP U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHOW NUPAMUIBbI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  INPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOU
IAPAMUBI.

BekTopsI 1 KOOPpAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
ITonaTHEe KOMIUTaHApHBIE BEKTOpHI. [Ipu3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio nmapamienenunena. Teopema O pasIoKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  IIpsAMoyronbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, O0Opasyroniue TmoBepxHOCTeH. Tema BpalieHuUs:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalleHusl Ha TIockocTh. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIIOHHOW TIPU3MBI, IIIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa W mapoBOro
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BhucaHHas B
[WINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedyenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemienue 3agay Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIIHHPA
(mapajmienbHO M NEPNEHIUKYJISIPHO OCH), CEYEHHs KOHyca (mapajieibHble
OCHOBAaHHIO U TPOXOJAILIUE YEpe3 BEPIINHY), CEYEHHS 1Iapa, METObl TOCTPOCHUS
CEUYEeHMI: METOJI CJIe/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTopel B mpoctpancTtBe. Omepanuu Haj BeKTopaMu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsimoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoicTBa JBIWKEHWH. Buabl JIBWKEHUH: TapauIeNIbHBIA IEepeHocC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOI.
[Ipeobpazosanus nomoodus. [Ipsimas u chepa Ditnnepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) puzuveckoe BocnuTaHME:

c(hOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHAThH MaTeMaTH4YeCKWe 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKas aKTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBEIN BBIOOP
Oynymeld mpodeccnr W pPEaTnu30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUE€CKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOIeM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHYEeCKWX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  MPAKTUKW, [MOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATAloB ¢
Pa3BUTHA W 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC 1eHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BAaTh CYLIECTBEHHBbIE MPU3HAKM MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN34;

BOCIIPUHHMATh,  (HOPMYIUPOBaTH W  NPeoOpa3OBBIBATH  CYXKICHUSA:
yYTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEYUS
B (akTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW Y IPOTUBOPEUNN;

J€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI 110 aHAJIOTUU;

IIPOBOJAUTH CAMOCTOSITEJIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBICICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/ibCKie AeiiCTBUSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUUUTH MHDOpMALUKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIICHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakKaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOMIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, peIIacMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyajaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO IO3UIIMN, B KOPPEKTHOU (dopme
(dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PeryjsiTUBHBIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHbIN MHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoliecca M pe3ysibTata pelieHus
MaTeMaTHYEeCKOM 3aa4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7a4H,
BHOCUTb KOPPEKTHUBHI B JEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHXKCHUSI WJIM HEJOCTHXKEHUSI pPe3yJbTaTOB JCSTEIbHOCTU, HAXOIUTh OLINOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TpU peHieHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JEATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpenessTh
BUJbI paboOT, JOTOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT paboThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEUCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATH
KayecTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSTHUSMU CTEPEOMETPUU TIPHU
pEIIeHNH 337249 U MTPOBEICHUH MAaTEeMATUUECKUX PACCYKIACHUH;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
NPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
IUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHbl MHOTIOIPAHHHUKOB (TpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTrOHAJIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

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

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUpaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO ONEpPUPOBATh MOHSITUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPEOOPA30BbIBATE U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHSITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu COopMyJIHPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh pEANbHBIC CUTYallMH Ha SI3bIKE TE€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIaMH BPAILCHUS: [TUIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TE€J BpallleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpaIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHrss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIQIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIllCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUKW OT TOYKHM [0 IUIOCKOCTH, B
L€JI0M, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A IIPHU PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHATh M300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jl BpalleHUus IIpU
NapajuleIbHOM  NEPEHOCE, LEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOM, peoOpa3oBaHus MOI00US;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIMHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHHSI CEUEHUH: METOJ CIIEJI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopMme;

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

IPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  IOJIyYCHHbICE  3HAaHMSA  HAa  IPAKTUKE:  CPaBHHUBATD,
AHAIM3UPOBATH U OLICHUBATH PEATBHBIC CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MareMaTH4ecKu  chopMyaupoBaHHOM  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammapara anreOppl, pemaTth MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HAaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHO€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSMBIX U )5
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6nleHHeIICHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoie  TpakTmseckse (uudpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3allus 3HaHUM
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 |
KPYIJIBIX Tel
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpuu: TOUKA, IpsAMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300pAKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeTIbHBIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs mpsimas 1 mIoCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTus: MNEPCCCKaromuecs 1mI0OCKOCTH,
ICPECCKAOIUCCA IIpsAMasa U MJIIOCKOCTb;
TOJIYIIPOCTPAaHCTBO

MHoOrorpaHHHUKH, U300paKEHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

MHororpaHHUKH, U300paKeHnE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TFIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus IPSMBIX U IJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT YEePe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMuIbl, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pebpa. M3o0paxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajis MMOCTPOCHUMA CedyeHHI




15

Mertoa cienoB Ui OCTPOSHHS CEUCHHI.
CaoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Ui HOCTPOCHUS CEUCHHM.
CaoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIIaroB
MTOCTPOCHUS

18

[TocTpoenne ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 111aroB
MOCTPOEHUS

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIMOHANIBHBIX 0Tpe3kax. [TogoOue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPHUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapaniensHble TpsiMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npsMoi. Jlemma o repecedeHnmn
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaiedbHbIX MPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o0pakeHune pasHbIX
¢buryp B napamienbHON IPOEKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/ISHaK
napalsICJIbHOCTH HpHMOﬁ " IJIOCKOCTH.




CpoiicTBa NapauIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIEHUI

33

[TapannenpHast mpoeKUus, TPUMEHEHUE
JUIS IOCTPOEHUSI CEYeHHH KyOa 1
napaenenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble I0cKoCTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepes TOUKY, He MPUHAAISKAITYI0 TaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CBolicTBa napauiesbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MMAPALIEIbHBIX
IIJIOCKOCTEN TPEThen

37

CBoiicTBa mapaiesbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y NTapajljIeIbHBIMU
IIJIOCKOCTSIMU; O NIEPECEUEHUH TIPSMOH C
JBYMsI ITApaJIJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41

Borunicnenue anuH 0Tpe3KoB B KyOe u
MIPSIMOYT'OJIBHOM ITapajuIeIIeuIe/1e

42

[lepneHMKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM U
miockocTH. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cylecTBOBaHUHM U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u NEPNCHAUKYIISAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu n MNEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHuKyispa U3 TOUKU Ha
MPSMYIO

48

[eprieHAUKYISAp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o TpEX nepHeHANKYIIpax

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nmepneHaUKYIIpax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHaAuKyISIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHajibHOE MTPOECKTUPOBAHUE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUJILHOW MUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenune ceuenuii Kyoa, MPU3MBI,

55 IIPaBUJIBHON ITUPaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO II0cKocTHU. ITnockoctu
CUMMETPHN B MHOTOTpaHHHUKAX

57 [Ipu3HaK NepneHuKyJIIPHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

53 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl ONyCTUTh NEPIEHANKYISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtponsHas padota "B3anmuoe
pacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIHBAIOIIUMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METObI BEIYHMCIICHUA
yria MEXIAy NpsAMbIMU B MHOI'OI'paHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[lepnennukynsapHsie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHus ABYX MI0CKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyrombHbIN Napajuienenumnen; Kyo;
U3MEpPEHUs, CBOMCTBA MIPSIMOYTOJIBHOTO
napasJiesienumnena

70

TeopeMa 0 AUaroHaJii npsiMoyroJibHOTO




Imapajiiejacnuieaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U MPUKIAJIHbIC
3a7a4M, CBA3aHHbIC CO B3aMHBIM
PAacCIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapayenbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHSIX

74

Paccrosnue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToAHUI MEXITY
CKPEIMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJy, HEpaBEHCTBA JJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTiia

77

DneMeHTHI chepuuecKoil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [lpaBunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 [IpaBunbHas npusma !

2 [Ipssmoit nmapaymenenunen, 1
MPSIMOYTOJIbHBIN Napajuiesenunesn, Kyo

23 Brimykieie MHOTOTpaHHUKH. Teopema |
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Diinepa. [IpaBunbHBIC U TOIYPABUIHHBIC 1
MHOTOTPaHHUKH

85 KounTtponsnas pabora "MHuororpaHHUKH" 1

26 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMma BEKTOpPOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno napamnenenunena 1

90 YMHOX€EHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
MJIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

97 IIpocrenmue 3aga4u ¢ BEKTOPAMHU 1

98 O06o0011eHe U cucTeMaTH3aIus 3HaHUN 1




99 O06o01IeHne 1 cucTeMaTu3aus 3HaHu ! 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHne 1 cucTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Mara uupposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
| [ToBTopenue tems! "KoopauHars! BekTopa |
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsbl "Beruncnenue yria 1
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, |
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeieHne 1
g JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE |
IIPOrpaMMHUPOBAHHE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE |
IIPOrpaMMHUPOBAHHE
10 AHanuTH4YeCKUE METOBI pacuéTa yria |
MEXAY NPSIMbIMU B MHOIOTPAaHHUKAX
1 AHanuTH4yecKue METObl pacuéTa yria |
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMmyiia pacCTOSIHUA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAMHATAxX

HaxosxneHne pacCcTosHUM OT TOYKHU J10

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIbHOW UPAMU/JIE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHI

17 CedeHusi MHOTOIPAaHHUKOB: METOJI CJIEJIOB
CeueHrsi MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IJTOCKOCTH, IEPECECYEHUS MPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NPsSIMbIE U TIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapanienbHblie NPsSIMbIE U TUIOCKOCTH:
pacy€r OTHOIIECHUI
[TapannenbHble NPsSIMbIE U TIOCKOCTH:

21 YIJIbl MEXAY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MPSMBIC U

2 MJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEePIEHUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbIe IPSAMBIE U

23 IJIOCKOCTHU: TEOPEMA O TPEX
NepHeHIUuKYIsIpax

24 [lepnieHquKyNIsApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYMCJIICHHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEenue: monaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI JIsI
TIoMIaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJIOIA IeH, COOOpaKEeHHS O 100U

27

[ToBTOpEeHue: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTAIeH, COOOPaKEHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenuresa

32

3agaun 00 yABOE€HUH Ky0a, O KBajpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajuiesenumea

35 OO0BEM IpsAMOI TPU3MBI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMO PU3MBI
Borancierne 006EMOB TEJT ¢ TTOMOIIBIO

38 onpenenéHHoro uuTerpana. OobpEm
HAaKJIOHHOHN TIPU3MBI
Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenéuHoro uurerpaia. O0bEM
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOITUM yTIIOM

A1 ®dopmyna 00bEma nupamMuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

4 CrepeoMeTprYECKHUE 3a/1a4H, CBA3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00bEMaMU TTUPAMHMTBI
[Ipuknanueie 3anaun no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CB3aHHbBIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 "
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuuap. [psamoii KpyroBoi HUIUHAP.
[l1omaap MOBEpXHOCTH LIWIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYECKOM noBepxHocTH. Konyc

51 CedeHune KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TI0CKOCTA OCHOBAHUS

5 VYceuénnsriit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY OBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaape 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI LUIMH]IPA, KOHYCa
CrepeoMeTpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHUCIICHUE,
MOCTPOCHUEM CEUECHUN LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

53 [IpuknagHeie 3aqa4n, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

ITepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bt 1 m300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

62

VYpasuenue chepsl. [nomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1a4yu Ha
JTI0Ka3aTeNIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chepoi U 1apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cEepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
cthepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHHIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpALICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena ¥ NOBEPXHOCTH
BpaiieHus"




71

KonTtponesnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bém muuHapa. Teopema 06 00bEME
IpsAMOro NuJIMHApa

73

Brrunciienne 005EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKUe 3a/1aui, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMIIMHPA,
KOHyca

76

[Ipuknagasie 3agaun mo Teme "OO0BEMBI U
IJIONI[a U MOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
cdepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOLIAASIMK TTOBEPXHOCTEH U 00BEMaMH
ITOJIOOHBIX Tl

79

[TogoGHBIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUs!.
JIBm>xeHus u paBeHCTBO puryp. O0mme
CBOMCTBA JIBIKCHUI

82

Buabl 1BuKEHMIN: TapauiebHbII
MEPEHOC, LICHTPAJIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:
"[TapayyienbHOCTh MPSAMBIX U IIJIOCKOCTEH
B IIPOCTpaHCTBE"

87

Ob6o6uaromiee noBroperue 11 noHsaTuit u
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromiee noBropenue 11 noHsATUit u
MeTO/I0B Kypca reomerpun 10-11




KJ1acCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

&9

Oo6o6miaromee mosroperue 11 moHsTHil 1
MeTO0/10B Kypca reomerpuun 10—-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"O6beM MHOTOrpaHHUKA"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmaromniee nopropenue 11 noustuii u
METOJI0B Kypca reomerpun 10—11
KJ1aCCOB, CHCTEMAaTH3allMs 3HAHHI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reomeTpunt 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUIL:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyTJbIx Ten"

93

Hrorosas koHTposbHas paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pazBuTHsi CTEPEOMETPUH KaK
HAyKU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CJEJICTBUS U3 HUX INPU PEIICHUU
' reOMETPUUYECKUX 33129
73 OnepupoBaTh MOHATUSMM: MNApaJUIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 Knaccuduimposarh B3auMHOE pPACMOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYI'PAHHBIM yroJi, rpaHd JBYIPAHHOTO YIJa,
7.5 pedpo NIBYrpaHHOrO yria, JUHEMHBIN yroia JIBYrpaHHOTO yIija, IpaxycHas
Mepa JIBYTpaHHOIO yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBIA MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIHHBIN MapajuiesienurIie 1, Kyo)
Knaccupummpoare ~ MHOTOrpaHHUMKHM,  BbIOMpas ~ OCHOBaHUSA  JAJs
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPAaHHUKH, IPSIMbIE U HaKJIOHHBIE MIPU3MBbI, TAPAILIEIICTIUIIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKUE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM alrOpUTMaM, MPUMEHSS HW3BECTHBIE AaHAJIMTUYECKUE METOJbl TpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUN MEXAy JBYMS TOYKaMH, OT TOYKH JI0 MHPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEX1Y CKPEIIMBAIOIIUMUCS TPSIMBIMHU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU ajdropuTMaM, NPUMEHSAsS HM3BECTHHIC AHAJUTHUYECKUE METOJIbl IpHU

pCHICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BBIYUCICHHUC YIJIOB
MCKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpSIMOI>'I N TIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MNOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yeprexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpocCTEdIIME IMPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
' KOMMYHMKAI[MOHHbIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh pealbHbIE
CUTYallMd U NMPUMEHATh U3yUeHHbIE OHITUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTH4ecku cOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peabHbIE
7.20 CUTyallUM Ha A3BIKE T'€OMETPUM, HCCIENOBATH IIOCTPOCHHBIE MOJECIHU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara aireopsl,
pemars  NPaKTUYECKUE  3aJadd,  CBS3aHHBIE C  HAXOXKICHHEM
TEOMETPUYECKUX BEIINYUH
11 KIJACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBanusi
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh HOHATHAMM: LMJIUHJIPUYECKAs MOBEPXHOCTb, OOpa3yrolue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUs Tl BPALICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBaHHUE CErMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO
CJ101, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXK/TY IUIOIIAIMHU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUJI CBEpXy, COOKYy, CHH3Yy; CTPOUTb CEYEHHs Tell
BpaIllCHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINONAraliuX HECKOJIbKO IIAroB PpEHIEHUs, €CJIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEeXAYy BEKTOpaMH, CKaJspHOE MPOU3BEACHNUE BEKTOPOB, KOJTMHEAPHbIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BCEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O MCTOAA

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTObI IIpu pCIICHUN CTaHIapPTHBIX
MAaTEMAaTHYCCKHUX 3aaaqd

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HH, paCIlO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUM, HCCIIEN0BATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeOpeM, amrmapara anreopsl,
pemaTth  NPAaKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTAPAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPsAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBa NapalUIeNIbHBIX IUIOCKOCcTeH. [lIpocreimue
MPOCTPAHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) HpﬂMOfI U IUIOCKOCTU: TMCPICHAUKYIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOUM M TUIOCKOCTHIO, ABYTrPaHHbBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEHN: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
mwiockocteit. Teopema o TpEX mepreHuKyIsIpax

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yronbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsMas W HAKJIOHHAs MpPU3MbI, OOKOBas U
TMOJIHAs TIOBEPXHOCTH MpHu3Mbl. [lapannenenumnen, npsaMOyroibHbINA Mapaienenumne]] u
ero cpoiictBa. [lupammna: n-yromnbHas nmupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBL,
OOKOBas W TOJIHAS TOBEPXHOCTh MUPAMUJIBL, MpPaBUIbHAS M YCeU€HHas MUpaMHa.
DneMeHTbl Npu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpU3Ma M MpaBWIbHAs MHpPaAMUA,
MpaBWJIbHASL TPEYroJibHASI MMUpaMUJIa U MIPaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadaAp, JOoJeKa’ap U ukocayapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

BrlunciaeHue 31e€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MMOBEPXHOCTU U MOJIHOH MOBCPXHOCTU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COEePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSI M OOKOBasg MMOBEPXHOCTD,
o0Opasyroias 1 0Ch, TIONIaAh OOKOBOW U MOJIHON TTOBEPXHOCTH

6.2

Konnueckast moBepxHOCTb, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: 0Opasyromue Hu
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdepbl. B3anmHuoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BMcCaHHAsi B MHOTOI'PaHHUK, WM TEJIO BpallleHus

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapauiesienunea u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O0bEM 1Iapa 1 wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMAASIMH TIOBEPXHOCTEH,
00BpéMaMHu ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha miockocth um B mpoctpaHcTBe. Cll0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTOpa Ha uucio. PaznoxeHue BekTopa 1mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

[IpsmoyronpHas cucrtemMa KOOpIuMHAT B IpocTpaHcTBe. KoopamHatel BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMcCiieHHE YITIOB MEXIy NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH F€OMETPUUYECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOoOBaHuUs o0pa3oBaHus

Bnanenne Meromamm JOKa3aTeibCTB, AITOPUTMAMH PELICHHS 3ajad;
yMeHue (GOpMYNIHpPOBAaTH W OINEPHPOBATH TOHATHIMH: OIpEACICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIIMPOBKH; PUMEHATh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE€ ¥ TPOTHBOIOJIOXHOE YTBEP)KICHHE, NMPHUBOIUTH TPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTH4ecKOW HHIYKIUH;
MIPOBOJIUTH JOKA3aTEbHBIC PACCYKICHHUS TPU PEUICHUN 3a/1a4, OI[CHUBATh
1 JIOTHUYECKYI0  TPABWIBHOCTh  PACCYXIEHUH; YMEHHE OINEpPHUpPOBATH
MOHATHUSAMHU: MHOXECTBO, TIOJJMHO)KECTBO, ONEpAIMH HaJl MHOXKECTBAMU;
YMEHHE WCIOJB30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OTIMCAaHUs pPealbHBIX MPOIECCOB U SIBJICHUN W NPU PELIEHUU 33734, B TOM
YHClie U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MUCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

VYmenune ONICpUpOBATh IOHATHUAMU: HATYPAJIbHOC 4YHCIIO, LEJIO0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJICeM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM II0Ka3aTeJIEM, CTCICHBb C ﬂeﬁCTBHTeHBHBIM IIOKa3aTecjieM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJIH, PALMOHAJIIBHOC 4YHUCIIO, HPPALUOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PAlUOHAIBHBIX, JIEMCTBUTEIIBLHBIX
2 YUCCII; YMCHHUC UCIIOJIb30BATh IPU3HAKU NCIIUMOCTH, HauMEHBIIUHN 06H.IHﬁ
ACIIUTCIIb M HaAHMMCHBIICC 06H_Iee KpaTHOC, aJI'OPpHUTM EBxnunga IIpu
peHiCHUN 3a4a4; 3HAKOMCTBO C Pa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMU
CUHUCJICHUA; YMCHUC BBIIIOJIHATH BBIYUCIICHUC 3HAYECHUN U npeo6pa30BaHI/I;1
BLIpa)I(eHI/Iﬁ CO CTCIICHAMU U J'IOFapI/I(i)MaMI/I, HpeO6p830BaHI/I$I ,Z[pO6HO-
palrOHAJIBHBIX BpraX(eHHﬁ; YMCHUC ONICpUpPOBATH TIOHATHUAMU

IoCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOM3BOJUTH ApU(PMETUUYECKHE NEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C NOMOIIBIO pAa3IMYHBIX NPUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHUsS, HEPAaBEHCTBA, MX CHCTEMBI UId DPELICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaibHON KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIMSA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, IMepBoOOpa3Has, ONpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh AaCHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMK (DYHKIUH, HAaXOOUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GyHKIMKM; YMEHUE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3ZBOJAHYIO JUISI HCCIEAOBAHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAMMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHHEM allllapara MaTeMaTHYeCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATbHO-?PKOHOMHYECKUX H

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh ILIOIIaIn U 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (DYyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEAMETOB M 337a4 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33Ja4id U3 00JIaCTH YIpPaBJICHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 33/1a4M, HMCCIIEIOBATHh MOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIHPOBATH
peanbHblEe CUTyallMd Ha S3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ]a4l, UCCIIEA0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylnbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlIee 3HAYEHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C NPUMEHEHUEM TpaPUuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUIeCKH HCCIEA0BAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OmnepupoBaTh MOHATUAMU: CIy4alHBIA OIBIT U CIIydalHOE

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$[; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHysmu, komOuHaTOpHBIE (HAKTHI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BEJMYMHBI, (QYHKIWU  paCTpeieiieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHWE TIPUBOJIUTH TPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWUH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABISATH BEPOSTHOCTHYIO MOJETh U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHbIM YTroj, CKpelMBaloluecs MpsaMble, NapauIeIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPHU pPEUICHUU
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBII MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M TMOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHYyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMs KOHyca U LWIMHIpA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs] U3y4aeMbIX (HUTyYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW, YMEHHE BBIYHCIATH T€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNIbl M METOJbl, B TOM YHCIE: IUIOIIAJb MMOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpaMubl, HpPU3Mbl, [UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (UTYD

12

VYmenune OIICPHUPOBATL NIOHATHUSAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaAIIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIroJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKU B M3YYECHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pAaCIO3HAaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHl MaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMAaTHUYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIEHUS
1.1 Harypanbsubie u niensie uyncna. [Ipu3Haky JeIMMOCTH HETbIX YUCE
12 Panmonaneapie  unciaa. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, TPOIICHTHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMH HaTYpaJIbHOU CTETICHU
L4 Crenens ¢ 1ensIM nokaszarenaeMm. CTENeHb ¢ pallMOHAIbHBIM MoKa3aTeneM. CBolcTBa
' CTENIEHU
Ls CuHyCc, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie 1 HaTypaibHbIE JOrapudMbl
JeiictButenbHple  4ucina. Apudmerndeckue omepanud ¢ JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBIIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BIUMCICHUN
1.8 IIpeo6pa3oBanue BHIPAKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHble YpaBHEHUS
2.3 TpUroHOMETpUYECKHE YPABHEHHUS
24 [TokazarenbHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKre HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. Bzanmuo oOpaTHbIE

> ¢bynkuuu. Yérneie n Heuétneie Gynkunu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuuu. Hymu ¢yHKImu.
30 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompinee W HauMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (yHKIUS C HATypajdbHBIM M LEJNbIM IoOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue QyHKIMU, HX CBOMCTBA U IPaduKH
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢QyHknuil. CsoiicTBa  (QyHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenILHOCTH, CIIOCOOBI 3aJJaHUS HOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [IpousBonnas ¢pynkuuu. [IporsBoaHbIE 3M€eMEHTAPHBIX PYHKIIMN
[IpuMeHeHre MNPOW3BOJHOW K HCCIEAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosblIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. MuTerpan
5 MHoKecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTHU BpaIlleHUS
7.5 KoopauHaTs! 1 BEKTOPEI




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 468811232729010145642545975927204539216488993116
Bnageney CopokuHa BukTopua HukonaesHa

OeicTevTened C 04.02.2025 no 04.02.2026



http://www.tcpdf.org

		2026-02-03T16:31:57+0500




