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IMNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust siBnsieTcsi OJHUM K3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHETrO
o01ero oOpa3oBaHus, TaK Kak 00€CIeUYnBaeT BOZMOXHOCTh N3YUEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIAMETOB T'yMaHMTAapHOI'O LIMKJIA.
[Tockonbky  jorMyeckoe  MbIlUICHHE,  GopMUpPyeMOe  TOpU  U3YYEHUH
00yYaroIMUMUCS TOHIATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUU LIENOYKH JIOTUYECKUX YTBEPXKACHUU MPU PELIEHUH F€OMETPUUYECKUX
3a7a4, YMEHME BBIIBUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IPU PELICHUN 337a4 €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YACTHOCTH
bu3nyuecKux 3aaay.

[lenb ocBOeHUs mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriyOiEéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
W3YUYCHUH T€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON obiactu «MaTtemaTuka u
uHpopMmaThKa»  4Yepe3  obecredeHMe  BO3MOXKHOCTH  MpUOOpeTeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, B HEOOXOAMUMBIX JIJIS YCTEITHOTO TPO(EeCCHOHATEHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCITOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopureTHbIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacliMpeHre NPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHupOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIINX MaTEMAaTUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBICHUS OKPYIKAIOIIETO MUPA, 3HAHUE MTOHATUHHOIO anmnapara 1no pasaeny
«CrepeoMeTpusy y4eOHOT0O Kypca reOMETPHH;

dbopMupoBaHre  yMEHHS  BIAJETh OCHOBHBIMU  TOHSATHUSIMHU 0
POCTPAHCTBEHHBIX (PUTypaX M WX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX NPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaH/IapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMHupOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKAX, MOACISAX U B PEATHHOM
MHUpPE€ MHOTOTPAHHUKM M TeEJIa BpALIEHUs,, KOHCTPYHPOBATH T'€OMETPUUYECKHUE
MOJIEIIN;

dbopMupoBaHUE MOHUMAHUS BO3MOKXHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTU4YECKUX TEOpui, (POpMHUPOBAHUE MMOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHrEe yMEHUS BIAJACTh METOJAMHU JOKA3aTeNbCTB U aJTOPUTMOB
pEeLICHUsl, YMEHHUSI HUX IPUMEHATH, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS B
XOJIE€ PEUICHHS] CTEPEOMETPUUYECKHUX 3a7a4 U 3a7a4 C MIPAKTUUECKUM COAEPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeIbCTB  MpHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIM AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECa K U3YyUEHUIO TEOMETPUU;

dbopmupoBanre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, HWCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «Il'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojgaM oOyudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IPOrpaMMbl, pacHpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamainucb HEOAHOKPATHO. OTO  IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUSAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk n3y4eHHIO T€OMETPUU HA YTIITyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOy4eHHs, TOCTPOCHUS
UHAUBUIYAIbHBIX  00pa30BaTeIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro mpeaMera «MaTtemaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oynaymien mnpodeccun, obOecreunBas MPEEeMCTBEHHOCTb MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHKUEM.

Ha wusyuenue yueOHOoro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEZeN).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUMU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajulelibHble W CKpeluBaromuecss npsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJUICIbHbIE
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD IIPAMON
U 1iockocTH. [lapannenbHoe M LIEHTpaJlbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
Guryp B mapajyuiesbHONM MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapauleJenumnen,
MOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIIEHINKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIABHBIE W IEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M INIOCKOCTH, TEeOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IJIOCKOCTH, MNpoeKuus  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIAPaX.

VYrabel B OPOCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenunien, OPSAMOYIOJBHBIA — TNApajuleseNUNne]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHnas Tteopema Iludaropa. Ilupammupa: n-yrojapHas mnHpaMuja,
npaBuwibHas W ycedy€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHei
IIPaBWJIBHOW mnupamuiel. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHASL IHUpPAMUJA, [PABUJIbBHAS TPEYrOojbHAS MNHUPAMUA M IPABUIBHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Brluncienre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMIPSMON MPUZMBI,
IIOMAJh OCHOBaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMON TPHU3MBIL.
[TImomaar OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPaMHU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajieliennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOPA HA YHUCIIO.
[lIonsTre koMIUIaHapHBIE BEKTOPHI. [IpM3HAK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema o0 pa3loKEHUUM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAY KOOPAMHATAMHU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOI MeXIy BekTopamu. CkanspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

IloHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, OOpasylollue IMoBepXHOocTed. Tema BpaleHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W TIUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUAbl U KoHyca. O0bEM mIapa U MapoBOro
CErMeHTa.

KoMOunanum Ten BpallleHuss ¥ MHOTOrpaHHuUKoB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo wuuiuHapa. Ilepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[lnomans MOBEPXHOCTH LUIMHIpA, KOHyca, Iomaas chepbl U e€ vactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAAEH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agady Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJI BpaIllCHUsI: CEUCHUS IIUITMHIpa
(mapayiienbHO W MEPNeHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMu. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOIO YyMHOXeHUA. [IpsiMmoyrosibHas
cucTeMa KoopAuHAaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6asucy. KoopauHaTHO-BEKTOPHBIA METOJ NPHU PEIICHHUH TIeOMETPUYECKHUX
3azay.

JBMKEeHUN B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)KEHUW. BunIbl JIBWXKEHUN: TMapauIebHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJibHas CUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. I[lpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Je€Ha  POCCUMCKOro  0OIlecTBa,  MpPEICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TPakKIaHCKOTO o0IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUAMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUsI, 3TUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMECHEHUEM JOCTH)KEHUHM HAyKH M JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYIIEro;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acrleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocMTAHME:

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEeMaTHUYeCKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BoCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00ATBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMaTHMYEeCKHUX 3HAHWN IS pelieHdus 3agady B 00JacTu
OKpYXawuel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak c(]epbl 4YenoBEYECKOW MAesTeTbHOCTH, JTamnoB €&
pa3BUTUS M 3HAYMMOCTH IS Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTeMaTUYeCKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBuU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUHW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YyCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIMMOTO aHAJTN3a;

BOCIIpUHUMATh,  (opmMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSIX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHUM
(OpsiMbl€ U OT MPOTUBHOTO), BHICTPAUBATh ApPTryMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YU4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble uccienoBare/bCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSIMHU, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
NPOBENEHHOTO  HAOMIONECHMS, WCCICNOBAaHUS, OIICHWBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BBIJABUTATh
MPEATNOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JACUIIMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PEUICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PaA3IMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXJICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHMUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHbHON  pedJeKCHUd KaK  OCO3HAHUS
COBEpILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISl TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YJIhbTaTOB JCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApUBATHCS, OOCYX HAaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KaueCcTBO CBOET0 BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHnH 3a7a4 ¥ MPOBEJICHUU MAaTeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUH
reoMeTpUYECKUX 3a/ad;

e KJIacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OINEpPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHMKOB (IIPU3Ma,
nupamMuza, NpsSMOYroJIbHBIN Mapaiesaenunes, Kyo0);

e KjaccM(UUMUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJ1acCHu(UKAIUH;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEUEHHUEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

*  BBINOJHATH napajjiesibHoe, LEHTPAIbHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIIOJHATh U300pakeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3IMYHBIMM METOJAMH, BBIITOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAJA  [OBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
NUpaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATh MOHATHUSMHU: CUMMETPHS B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJHO OINEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKUMX OTHOLIEHUH H
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEeMATHYECKUX 3aJ]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMIPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEJICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBAaTh W MHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMPUMEHATh TIOJIYyYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh PEAJbHbIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHATHUS B
nporecce IMOMCKAa PpEHIeHHsT MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarb MpakTUYECKHUe 3aJayd,
CBSA3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKHUX BEITUUMH;

e HMEThb MpPEACTaBICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: ITUIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0OBSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIlICHWUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHUSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUss ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCAaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
penraTh T€OMETPUUYECKHE 3319l Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMH C JIBHDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HW300paXE€HUST MHOTOTPAaHHUKOB W TEN BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUsS MHJIMHIPA
(mapayieTbHO U MEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSILIIME YEPE3 BEPILIUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TreoMeTpuueckue (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIAararmlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCJIOBUS
IPUMEHEHUS 33/IaHbI B IBHOW M HESIBHOU (opMme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

IMPUMEHATh  TIOJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMpOLECCE IMOUCKA  PEIICHUs
MaTeMaTH4ecku  COPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYAIlMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C MCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
HaX0XJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUHU Kak
COCTaBHOW YacTu (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Koau4yecTBo 4yacos DIeKTPOHHBIE
Ne HaumenoBaHme pa3ieioB u Kontponsusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMMbl Bcero paGoTHI padoTHI oOpa3oBaTe/ibHbIE
pecypcsl
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnonoxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenpHOCTb MPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[IepnieH UKy IAPHOCTD
4 HPSIMBIX U MIJIOCKOCTEN B 25
IPOCTPAHCTBE
VYTIuIBl ¥ pacCTOSHUS 16 1
MHOrorpaHHuKu 7 1
Bexkrops! B IpocTpaHcTBE 12
2 [ToBTOpEHME, O606HleHI:Ie u 5 )
CUCTEMATH3aLMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOI'PAMME




11 KITACC

Hanmenonamme KosnunvecTBo yacos DJIeKTpOHHbIe
Ne (undposbie)
pa3aesioB U TeM Kontpoubnbie | IIpakTnueckue
n/n Bceero 00pasoBaTe/bHbIC
NPOrpamMmbl padoThI padoThI
pecypcsbl
A
| HaJIUTUYECKas 5 !
TeOMETpHUSI
[ToBTOpEHUE,
6006
5 000011eHNE U 15 !
CUCTEMAaTHU3aLHs
3HaHUHN
3 O0BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
ITnomann
5 ITIOBEPXHOCTHU U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUS 5 1
IToBTOpEHwUE,
7 0000111eHIE U 17 5
CUCTEMAaTHU3aLHs
3HAHUHI
OBUIEE KOJIMYECTBO
1 102 8 0

YACOB I10 [TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
M300paKeHHS Ha PUCYHKE
IUIOCKOCTH, MapaiiebHbIX
MPSAMBIX (OTPE3KOB),
CepeIuHBI OTpEe3Ka

[TonsTHSA cTEpeoMeTprn:
TOUKa, MpsiMasi, MI0CKOCTb,
npocTpaHcTBO. OCHOBHBIE
npaBuia U300pakeHusl Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSMBIX

(OTpe3KoB), cepeuHbI OTpe3Ka

INousaTus: MEPECCKAIHNECA

IIJIOCKOCTH, ICPCCCKAIOIIUCCA

npsiMasi ¥ MI0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs

IIJIOCKOCTH, IIEPECCKAIOIMIUECCA

npsMasi ¥ II0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




N300pakeHHEe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HIEPBbBIE CJIECICTBUS U3 HUX

AKCHOMEI CTCPCOMCTPHU U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
HIEpBbIE CIEJCTBUS U3 HUX.
CriocoOblI 3a1aHusl PSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

N3o00pakeHne ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paxkenue
MEPCCCUCHUS MMOJTYUCHHBIX
IJI0CKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HbIMH LIBETAMU

11

N3o6paxkenue ceueHmnit
nUpaMuibl, KyOa U MpU3MBI,
KOTOPBIC MPOXOST Yepe3 uxX
p€bpa. M3obpakeHue




NEPECCUCHUS MMOJTYUYCHHBIX
IJI0CKocTel. PackpammBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3o0paxenue ceueHmit
NUpPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
MepPECEUCHUS TOJTyUEHHBIX
mockocrel. PackpaiyBanue
IIOCTPOEHHBIX CEUEHUH
Pa3HbIMM LIBETaMHU

13

N300paskeHre ceueHUi
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJAT YEpE3 UX
pEbpa. N3o0pakeHue
NepPECEUEHUS MOITYYEHHBIX
mockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUI
pa3HbIMH LIBETaMU

14

Meton cnenoB s
MOCTPOECHUS CEUCHUI

15

Merton cnenos i
IIOCTPOEHHUS CEYECHUH.
CBolicTBa nepeceyeHmi
IPSIMBIX U IJIOCKOCTEH

16

MeTton ciienoB i
IIOCTPOCHHUS CEYCHHH.
CBolicTBa nepeceyeHmit




IPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1arOB MOCTPOCHHUS

18

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1aroB MOCTPOCHHUS

19

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEKEH U 3aIHCh
IIaroB MOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamme, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIiCh
I1aroB MOCTPOCHHS

21

[ToBTOpEHME IIIAHUMETPUU:
Teopema o
IPONOPLMOHATIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[loBTOpPEHME MIIAaHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazButus




IJIAHUMCTPHUU U
CTEpEOMETPUH

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroiuecs npsiMble.
[Ipu3Haky ckpemuBarOmuXcs
npsameix. [lapamiensHbie
IPSIMBIE B IPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUH U
€UHCTBEHHOCTH IIPSIMOU
napajuieIbHON JaHHOU
IPSIMOM, MPOXOALIEN Yepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXKalle Ha TaHHOUW TPsIMOM.
Jlemma o nepecedeHUH
NapauIeIbHBIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsmMbIX. Teopema o TpEx
napauieIbHbIX MPSIMBIX.
Teopema 0 CKpemrBarOIUXCsI
TPSIMBIX

27

[TapannensHOE
npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaIeIbHOI0
POEKTHUPOBAHUS.




N306paxenue pa3Hbix Guryp
B MMapaJJICIbHON MPOEKIUU

28

IlentpanpHas mpoekuus. Yromu
C COHAIPABIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amaun Ha JO0KA3aTeIbCTBO U
HCCICOOBAHUC, CBA3AaHHBIC C
PACIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

30

[TonsiTHA: MapajaebHOCTD
IIPSIMOM U IUIOCKOCTH B
npoctpancTse. [Ipu3Hak
[apaJuIEIbHOCTH NPSMOU U
miockocTH. CBolicTBa
NapaJuIEIbHOCTH NMPSMOU U
IUIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
napaieIbHOCTHIO IPSIMBIX U
IJIOCKOCTEHN B TPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IPOXOJAIIETO Yepe3 TaHHYI0
HPSIMYIO Ha YEPTEKE U
MapajuieIbHOTO IPyTon
npsiMoid. Pacyér oTHoOmeHUMH

33

[TapamienbHas npoekuus,
IPUMEHEHUE JJIs1 HOCTPOEHUS




cedeHui Kkyoa u
napasienenunena. CBorcTa
napajuiejenunea u mpru3Mbl

34

[TapaynenpHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX ITIJIOCKOCTEM

35

Teopema o napamieabHOCTH U
€JUHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSILEH Yyepe3 TOUKyY, He
MIPUHAJICKALLYIO TaHHOMN
IJIOCKOCTH U CIIEJCTBUSA U3
Heé

36

CaolicTBa napamuieabHbIX
IUIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX
nepeceyeHus npu
NIEPECEYEHHUH JIBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeTben

37

CaolicTBa napasmieabHbIX
IUIOCKOCTEH: 00 oTpe3kax
HapasieNIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaieIbHbIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IBYMs
napaieIbHBIMU TUTOCKOCTSIMH

38

[ToBTOpEeHMe: Teopema
[Tudaropa Ha MI0CKOCTU




39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CaoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenumneaa

41

Brruncnenue MH OTPE3KOB B
Ky0e U psIMOYTOJIbHOM
napaJuleenurnese

42

[lepnieHUKYIAPHOCTD MPSIMOK
U mockocTH. Ilpu3nak
NEPIEHIUKYIJISIPHOCTH MIPSIMON
U TUIOCKOCTH

43

[leprieHAMKYASAPHOCTH MPAMOIL
u rockoctu. [IpusHak
NEPHEHANKYISIPHOCTH TIPSIMOM
U TUIOCKOCTH

44

Teopema o Cyl1eCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
MPOXOSILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYJISIPHON K
IUIOCKOCTH

45

IImockoct u
NEPIECHIUKYISIPHBIE UM
MpsiMblE€ B MHOTOI'PaHHHUKAX

46

[Tnockoctu u
NePIEHANKYJSIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX




47

[lepneHauKyIsIp ¥ HAKJIIOHHAS.
[TocTpoeHue nepneHANKYyIsApa
U3 TOYKU Ha TIPSIMYIO

48

[IeprieHAUKyIAp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKysipa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NEepIeHIUKYIApax (npsamas u
oOparHas)

50

Teopema o Tpéx
NepIeHIuKyIIpax (mpsmast u
oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TPSIMBIMHU

52

[Touck nepreHIUKyIApHBIX
Hp?[MI)IX C IIOMOIIIBHO
HepHCHI[I/IKy.HSIpHI)IX
IIOCKOCTEH

53

OproronansHoe
IPOEKTHPOBAHNE

54

[TocTpoenue ceueHuit kyoa,
MPU3MBbI, IPABUIBHOU
NUpaMUIbl ¢ TOMOILBIO
OPTOTOHAJILHOW MPOEKIUU

55

[TocTpoenue ceueHuit kyoa,
NIPU3MBI, TPABUIBLHON
MUPAMHUJIBI C TOMOIIBIO
OpPTOTOHALHOU MPOEKIINH




56

CumMeTpHs B MPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTn cuMMeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3nak
NEPHEHANKYJSIPHOCTH IIPSIMOM
Y TUIOCKOCTH KAaK CIIEZICTBHUE
CUMMETpUHN

58

HpaBI/IHBHBIC MHOT'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 TJIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IIJIOCKOCTH

60

CriocoObl OIyCTHTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

61

CaBur 1o HenapauieIbHON
PSMOM, H3MECHECHHE
pacCcTOsAHUM

62

KonTponbHas pabota
"B3zauMHoe pacronoxeHue
MPSIMBIX U IJIOCKOCTEHN B
npocTpaHcTBe"

63

[ToBTOpEHME: Yyroy MexIy
IPSIMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOM3BOJIBHOM TPEYTOJIbHUKE,




T€OpEeMa KOCMHYCOB

64

[loBTOpEHME: Yroa MexXIy
CKPELIMBAIOIIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie MCTOAbI
BBIYUCJICHUA yIJIa MCKIY
MMPpAMBIMH B MHOTOTpaHHUKAaX

66

JIByrpanHsbiii yrosu. CBOMCTBO
JVHENHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKynsIpHBIE
mIockoctH. CBoiicTBa
B3aMMHO MEPHEHANKYISIPHBIX
IIOCKOCTEH

68

[Ipusnaxk
NePHEHANKYISIPHOCTH
IJIOCKOCTE; Teopema o
NPSIMOM MepecedeHus IByX
IIJIOCKOCTEH
NEePHEHANKYIISIPHBIX TPEThEU
MJIOCKOCTH

69

[IpssMOyTOJIBHBIN
napajuiesenumnes; Kyo;
U3MEpEeHMsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJenenunesaa

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajieienuneaa u




CJIEIICTBUE U3 HEE

71

CrepeomMeTrpuueckue u
NIPUKJIAIHBIE 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUIOCKOCTH

72

IToBTOpeHue:
CKpPCIIUBAIOIHECS TPSAMEIC,
napajuleIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa mapayutenbHbIX
IIOCKOCTEH Ha
CKPEIMBAIOIINXCS MTPSMBIX,
paccTOsIHUE MEKTY

CKpPCIIUBAOIHUMHUCSA ITPAMBIMU

B IIPOCTBIX CUTyalUAX

74

Paccrosiane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrosHui
MEK]ly CKPEIIMBAOIIUMHUCS
MPSMBIMH C IOMOILBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

76

Tpé€xrpanHslii yroi,
HEPAaBEHCTBA 1A

TpeXrpaHHbIX yriaoB. Teopema
[Mudaropa, Teopemsbl




KOCHHYCOB U CUHYCOB JJIsd
TPEXTPAHHOTO yIiia

77

DeMeHTHI cheprudecKoi
TE€OMETPHUH: Te0JIe3NUECKUE
JVMHUM Ha 3emJie

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

CucreMatu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunpHas nupamuaa

81

IIpusma. IIpamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[Ipsamoit napauienenunes,
IPSIMOYTOJIbHBII
napasuieNienumnesn, Kyo

83

BrInmykiibie MHOTOIpaHHHKM.
Teopema Ditnepa

84

Brinykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTYTTPaBUIIbHBIC
MHOTOT'PaHHUKHU

85

KonTtponsHas padora
"MHororpaHHuku"

86

ITousrue BCKTOpa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno mapasienenumena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pa3noxenue BekTopa no

91 0a3ucy TpEéx BEKTOPOB, HE
JEKaLUX B OJHOM INIOCKOCTH

92 CkansipHO€ MPOU3BEICHNE

93 Brruncnenue yria mexuy
BEKTOPAMH B [IPOCTPAHCTBE

94 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

95 [Ipocreitmume 3anauun ¢
BEKTOpPaMHU

96 [Ipocreitmume 3anauu ¢
BEKTOPAMHU

97 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

08 O6o06menne u
cHUCTeMaTU3alus 3HaHUI

99 Ob6o061ueHne u
crucTemMaTu3alus 3HaHUI

100 Nrtorosas KOHTpOJIbHAS
pabora

101 Hrorosas KOHTpOJIBHAA

paborta




00001eHue u
102 . 1
cCUucreMaTtui3ansia 3HaHUN

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOTPAMME 102




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIC

pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BE/ICHHE
BEKTOPOB"

[ToBTOpEHUE TeMbl
"BblunciieHue yriia Mexmuy
BEKTOPAaMH B IIpocTpaHcTBE"

[ToBTOpEHME TEMBI
"VpaBHeHUE MPsMOH,
IIPOXOMILEH Yepes3 aBe
TOYKHU"

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IUIOCKOCTH,
HOpMaJIb, ypaBHECHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeiiHbIe HEpaBEHCTBA,




JIMHENHOE
IpOrpaMMHUPOBaHUE

JIuneliHble HEPABEHCTBA,
JMHEUHOE
IIPOrpaMMHUPOBaHUE

10

AHaINTHYECKUE METOIbI
pacuéra yria Mexay
psSIMBIMU B
MHOTOTpaHHHMKaX

11

AHaJINTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOTOT'paHHHKaX

12

®dopmyiia pacCTOSIHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpPJIMHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 IIJIOCKOCTH B KyOe

14

HaxoxneHnue paccTosiHui OT
TOYKH J0 IJIOCKOCTH B
IIPaBUIIbHOM MUPAMUJIE

15

Kontponbhas pabota
"AHaTuTUYeCcKasd
reoMerpus”

16

Ceuenns MHOI'OI'PaHHUKOB!
CTaHOApPTHBIC
MHOT'OT'PpaHHUKHU

17

CeueHus MHOTI'OI'paHHUKOB:




METO/I CJIEIOB

18

CeueHust MHOTOTPAHHUKOB:
CTaHI[apTHBIe IIJIOCKOCTH,
HGpGCC‘-IGHI/ISI HpSIMBIX nu
IIOCKOCTEH

19

HapaJ'IJ'IeJ'ILHBIe MpsAMbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

20

[TapannensHbIe IPSMbBIC U
IJIOCKOCTH: pacy€T
OTHOILIEHUN

21

[TapatenpHble NpsMbIE U
IUIOCKOCTH: YIJIbl MEXTY
CKPELMBAIOILUMUCS
OpSMBIMU

22

[IepnieHauKynsIpHBIE
IPSIMBIE U TUTIOCKOCTH:
CTaHapTHBIE MAPBI
NEPIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOT'OI'DAaHHHUKOB

23

[lepnieHauKyIsIpHBIE
psIMbI€ U TJIOCKOCTH:
TeopeMa O Tpex
NepPHEeHANKYISIpax

24

[lepnenaukynspHbIe
IPSIMBIE U TIIOCKOCTH:
BBIUHCJICHYS UIMH B




MHOI'OIrpaHHHUKax

25

[ToBTOpEHUE: mmomaan
MHOTOYTOJTbHUKOB,
(dbopMyIIBI IS TUTOINATCH,
COOOpakeHHs TI0I00MS

26

[ToBTOpeHwMe: Mmaomaau
MHOTOYTOJTbHUKOB,
dbopMyIIBI IS TUTOIIAEH,
CO00paxKeHusI MOA00uS

27

[ToBTOpEHUE: IO U
MHOTOYTOJTbHUKOB,
dbopMyIIBI 171 TTOIIAEH,
CO00paxkeHusI MOA00us

28

IImomraau ceuenunit
MHOTOI'PAHHHUKOB: TIJIOIIAIN
MOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpasKeHUs
o100us

29

ITmomtaau ceuenunit
MHOTOI'PAHHHUKOB: IIJIOIIA N
MOBEPXHOCTEN, pa3pe3aHus
Ha 4acTH, COOOpaXKEeHUs
IoI00us

30

Kontponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUYEHUS
MHOIOTpaHHUKOB"

31

O0BéM Tena. O0BeEM
PSIMOYTOJIBHOTO




napajjaciacnuicaa

32

3anmaun 06 yABOCHUU Ky0a, O
KBajJpaType Kyo0a; o
TPUCEKIINH yTiia

33

CrepeoMeTrpuueckue 3aJauy,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napajuiejenumnesia

34

[Ipuknaansie 3a1a4u,
CBSI3aHHBIE C BEIUMCIIEHHEM
00BEMa MPSIMOYTOIEHOTO
napajuienaenuneaa

35

O0BEM TIPSIMON TPU3MBI

36

CrepeomeTpuuecKue 3a/1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Tpuxnagueie 3a1a4w,
CBS3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brruncienue 00LEMOB TeI C
MIOMOIIIBIO ONPEACAEHHOTO
uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

39

Brruuncienue 00nEMOB TeI C
TTOMOIIIBIO OMIPEJECTEHHOTO
uHTerpana. OobpEmM
MTUPAMHU/IBI

40

®opmyna o0bEMa




nupaMupl. OTHOLIEHHUE
00bEMOB MUpPaMHU/I ¢ OOLITUM
YTJIOM

41

dopmyna o6bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUpPaMHU/I ¢ OOIITUM
yIioM

42

CrepeomMeTpuyiecKue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM NMPU3MBI

43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
TTUPAMH/TBI

44

[TpuknaaHbie 3a1a49H 110
teme "OOBEMEBI TET",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Ipuknaaneie 3aa4u 110
teme "OOBEMEI TET",
CBsI3aHHBIE C 00BEMOM
MTUPAMHU/IBI

46

[Tpumenenue o0BEMOB.
Brrancienue paccTosiHuS 10
IUIOCKOCTH

47

KonTtponsHas padora
"O0BEM MHOTOTpaHHUKA"

48

[wmaapudeckas
MOBEPXHOCTh, 00pa3yroIIne




HUJIUHAPUYECKON
IIOBEPXHOCTHU

49

Humusap. [psamon
KpyTOBOM LIUIUHAP.
[Imomane MoBepxHOCTH
HUIMHAPA

50

Konnueckast moBepxXHOCTb,
o0pa3yronme KOHUIeCKOU
nosepxHocTu. Konyc

51

CedeHue KoHyca
MJIOCKOCTBIO, TapaJIJIeIbHOM
MJIOCKOCTH OCHOBAHUS

52

VY ced€HHbIil KOHYC.
H306paxeHre KOHyCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 60koBOM
MMOBEPXHOCTHU U MOJHOU
IIOBEPXHOCTU KOHYyCa

54

[Tnomaae 6oxoBOM
MMOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTH KOHYCA

55

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIIEHHE, IOCTPOCHUEM
CEYCHHU [UINHApPA, KOHyCa

56

CTepCOMCTpI/IquKI/Ie 3aJa4du
Ha JOKa3aTCJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM




CEUCHHU IUINHIpPA, KOHyCa

57

[Ipuknanneie 3a1auwn,
CBSI3aHHBIE C LIWJIUHIPOM

58

[Ipuknaansie 3a1a4u,
CBSI3aHHBIE C IIHJIMHIPOM

59

Cdodepa u map

60

ITepeceuenue cdepsl u mapa
¢ ockocTbro. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u nzobpakenue mapa

61

[Tepeceuenue cdepsl u mapa
¢ miockocThio. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u nuzobpakenue mapa

62

VYpaBHenue cepsl.
[Tnomane chepsl u eé
qacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBS3aHHBIE CO
chepoil u mapom,
MOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIJICHUC, CBA3aHHBIC CO
chepoii u mapom,




MIOCTPOEHUEM MX CEUCHHI
IIJIOCKOCTBIO

66

[Ipuxnagueie 3amauu,
CBSI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYHKHOCTD
Ha INIOCKOCTH, BEIYMCICHUS
B OKPY>XHOCTH, CTaHIAPTHEIE
moa00us

68

Paznuunbie KOM6I/IHaI_[I/II/I TCI
BpalCHus U
MHOI'OIpaHHUKOB

69

3amaun 1o TeMe "Tena u
MOBEPXHOCTHU BpalieHus"

70

3anauu o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Kontponbhas pabota "Tena
Y TIOBEPXHOCTH BpALLCHUS"

72

O06neém mumuHapa. Teopema
00 00BpEMeE pSIMOTO
WITMH/IpA

73

Brruucnenue 00EMOB Te €
TIOMOIIIBIO ONIPEAEITIEHHOTO
uHTerpaia. O6bEM KoHyca

74

ITnomaau 00KOBOI U
IIOJIHOM ITIOBEPXHOCTHU
KOHycCa

75

CTepeOMeTpI/I‘leCKI/Ie 3aJa4u,




CBsI3aHHBIC C BBIYUCJIICHUEM
00BEMOB IMJIMHPA, KOHYCa

76

[IpukiagHblie 3aga4u 1Mo
teme "OOBEMBI U TUIOIIAIH
noBepxHocrel Ten"

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06
00Bséme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKkue
3aJ1a4¥, CBSI3aHHBIC C
BBIYHCIICHHEM 00HEMOB
rapa, IapoBoro CerMeHTa u
IIaPOBOTO CEKTOpa

78

[IpukiagHelie 3aga4u no
teme "OOBEMEI TEIT",
CBSI3aHHBIE C 00BEMOM IIIapa
U TUTOIIAAbI0 cephl.
CoOTHOIIEHUS MEXIY
TUTOMIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX Tell

79

[Togo6ubIe Tema B
npocTtpaHcTBe. M3mMeHnenue
00BbéMa Mpu o100 H.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB TeJI U IUIoIAAeH
MTOBEPXHOCTEN

80

KoHTponbHas pabota
"[1nomany moBEpXHOCTU U




00BEMBI KPYyTIBIX TEN"

81

JIBYOKEHUS POCTPAHCTBA.
OtoOpakenus. JIBrmkeHus u
paBeHcTBO uryp. O6mue
CBOICTBa JBHKCHUM

82

Bunp! aBmkeHmnin:
NapajulebHbIN NIEPEHOC,
LEHTpAJIbHAsl CHMMETPUS,
3epKaJIbHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSIMOM

83

[Tpeobpa3zoBanus moaoowUs.
[Ipsimas u cepa Diinepa

84

I'eomeTpuyeckue 3a1auu Ha
MPUMEHEHNE JBUKEHUS

85

KonTtponsHas padora
"BexTopsl B mpocTpaHcTee"

86

O6o061aroiiee TOBTOPEHHE
11 moHsATHII U METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3Hanuit: "llapanienbHOCTD
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTBe"

87

Ob6o06maroree MOBTOPEHNE
11 moHsTHI U METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
npocTpaHcTBe"




88

O6o061aro1iee NOBTOPEHNE
11 moHATUN 1 METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTU3aLUs
3HaHUU: "BekTopsl B
npocTpaHcTse”

89

O06o0matomiee MOBTOPEHHE
11 DOHATUNA U METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3aIUS
3nanuii: "O0beM
MHOTOrpaHHHKa"

90

O06o0matoriee MOBTOPEHHE
11 mOHATUNA U METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3AIHS
3nanuii: "O0bemM
MHOTOrpaHHHKaA"

91

O6o061aroiiee TOBTOPEHHE
11 ToHATHI ¥ METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTU3AIUS
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

92

Ob6o0maromee MOBTOPEeHNE
11 moHsATHI U METO/IOB
Kypca reomerpuu 1011
KJIACCOB, CUCTEMAaTH3aIHs




3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpyrJibIxX Ten"

93

Hrtorosast KOHTpoOJIbHAS
paborta

94

HToroBast KOHTpOJIbHAS
pabota

95

[ToBTOpenue, 0600IICHUE U
cUCTeMaTU3alus 3HaHuH

96

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKu U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTU

97

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pa3Butus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Ucrtopus pa3sButus
CTEpEOMETPUH KaK HayKu U




€€ poJib B Pa3BUTUH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsurus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Ucrtopus pa3surus
CTEPEOMETPUHN KAK HAYKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI1

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC
Kon >
IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHAMU: TOYKA, MPsMasi, TNIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CICICTBHUS M3 HUX IPH PEHICHUU
’ reOMETPUYECKUX 33719
73 OnepupoBaTh MOHATHSAMH: MapaJJIEIbHOCTh U MEPHEHANKYISIPHOCTH
' OPSAMBIX U IIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE PpAaCIOIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
) IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYTPAHHBIA YTrOJ, TpaHH IBYTPAaHHOTO YT,
7.5 pedpo IBYrpaHHOrO yria, JMHEHHBINA Yroj JBYIpaHHOTO yTja, rpaaycHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh TOHATUSAMU: MHOTOTPAHHUK, BBIMYKIBIA M HEBBITYKIIBINA
’ MHOTOT'PaHHHK, SJIEMEHTBI MHOTOTPAHHUKA, IPABHJILHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo0)
KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJ1acCU(pUKaluu (BBIMYKJIbIe U HEBBIMYKJIbIE MHOTOTPAaHHUKH, MPaBUIIbHBIE
MHOTOTPaHHHKH, IPSIMbIE U HAKJIOHHBIE PU3MBI, MTapaljiesIeuIeabl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBSICHATh MPUHIUIBI IOCTPOSHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIOJB3YS
' METO/I CIE0B
CTpouTh CceYeHHsST MHOTOTPAHHHKOB METOJOM CIJIEJIOB, BBINOJHAThH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYD:
BH/I CBEPXY, COOKY, CHU3Yy
Pemate 3amaun Ha HaXOXXICHHE T€OMETPUUYECKHUX BEJIWYHMH MO 00pa3lam
WIA QITOPUTMaM, TPHUMEHSS HW3BECTHBIC AHATUTUYECKHE METOABI TIPU
7.12 peIIeHNH  CTaHJAPTHBIX MaTeMaTHYeCKWX 3a7ad Ha  BBIYHCIICHHE
pacCTOSIHUNA MEXAy IBYMS TOYKAMH, OT TOYKH O TPSIMOM, OT TOYKHIO
TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMU
Pemate 3amaun Ha HaXOXXJICHHE T€OMETPUUYECKHUX BEJIWYHMH MO 00pa3lam
713 WIA QITOPUTMaM, TPHUMEHSS HW3BECTHBIE AHATUTUYECKHE METOABI TIPU

pELIEHUN CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 Ha BBIYMCIICHUE YTJIOB
MEXIY CKPEIIMBAIOIIUMHUCA MNPAMBIMH, MEXKIY NPSIMOM M IUIOCKOCTBIO,




MCXKAY MIIOCKOCTAMU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI 1 Iiomaiau HOBCpXHOCTCﬁ MHOT'OT'PaHHUKOB (HpI/IBMa,

7.14 nupamMpzia) ¢ NpUMEHEHHEeM (OpMYJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOINAASIMUA TIOBEPXHOCTEH, 00BEMaMU TTOJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTb NOHATHAMH: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYpBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (urypax, IpeAcTaBICHHYI0 Ha
yeprexax U pUCYHKax
[TpumensTh reomeTpuveckue (aKThl Il PEUICHUS CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEANONATalIuX HECKOIbKO IIAaroB pELIEHUs, €CJIH YCIOBHS
PUMEHEHUS 3aJ1aHbl B IBHOU opMme
718 [IpuMmeHATh TpoOCTEHIINE NpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKHUX 33124
719 [TpuBOoaUTE HpUMEPBI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEM B NPUPOAE U
' JKU3HU, PacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[TpyMeHsTh MOJy4eHHbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYallUu U NMPUMEHATh U3yUEHHBIE MOHITHS B MPOLIECCe MOUCKA PelleHus
MaTeMaTHYeCKu CPOpPMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pealbHbIE
7.20 CUTyallMM Ha S3bIKE TE€OMETPHUH, HCCIEI0BATh MOCTPOCHHBIE MOIEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreOpsl,
pelmars  NpakTUYEeCKHE  3a7aud,  CBA3aHHBIE C  HAXO0XJICHHUEM
TFEOMETPUUYECKUX BEJIMYUH
11 KIIACC
Koxn .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero o0pa3oBaHusi
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIMHAPUYECKAs IMOBEPXHOCTb, 0Opa3yromue
6.1 LWIMHIPUYECKON IIOBEPXHOCTH, LWIMHJIDP, KOHUYECKAas IOBEPXHOCTb,
o0pasyrolre KOHMYECKOW OBEPXHOCTH, KOHYC, Chepruueckasi HOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaleHus (UIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPAILICHHS
6.4 KnaccugunupoBats B3auMHOE pacnoiokeHne cepsl U IMIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJOs, BHICOTA IIAPOBOrO
CJI0$1, IIIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEW TElN  BpaLICHHUSA,




TEOMETPUUECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTb NOHATHSAMM: MHOTOTPaHHMK, BIHMCAaHHBIH B cdepy U
OTMCAHHBIN O0KONO cdepbl, chepa, BIUCAHHAsT B MHOTOIPAHHHUK WIIH TEJIO
BpalleHUs

6.8

BBIYHCIATE COOTHOMICHUS MEXKY IUIOMAASIMH MTOBEPXHOCTEH M 00bEMaMuU
MOOOOHBIX TEN

6.9

N3o6paxarh u3zydaemble GUIypbl OT PyKHM M C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbIMonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHM W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTryp: BHJI CBepxy, COOKY, CHHU3Y; CTPOHMTH CEUYCHHS TEl
BpaleHUs

6.11

W3Bnekatb, WHTEPIPETHPOBATh M MPeoOpa3oBbIBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYECKUX (GUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX

6.12

[IpumensTh reomeTpuueckre (QaxKThl ISl PEUIeHHs] CTePEOMETPHUUYECKHX
3aja4, MPENOoaraiiiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 33JIaHbl B ABHOU opMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoimonHATe IEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/IH BeKTopa Ha 4YMucCJIo, OGBHCHHTB, KaKHMH CBOﬁCTBaMH OHHA
o0J1azaroT

6.15

HpI/IMeHHTB IIpaBUJIO MapaJuICJICIIUIICAA IIPpU CIIOKCHUHU BCKTOPOB

6.16

OHGpI/IpOBaTB IMOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpPA, PaBECHCTBO BECKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCXKAY BCKTOpPaMH, CKaAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJTAaHApPHBIC BEKTOPELI

6.17

Haxomuts cyMMy BEKTOPOB U IPOU3BEICHUE BEKTOpa Ha YHUCIO, YIOj
MEXIYy BEKTOPAMHM, CKAJSIPHOE IIPOMU3BEIECHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

33.IlaBaTL IJIOCKOCTh YPABHCHHEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiinie reoMeTpuYecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN WU
HaXO0KXACHUC TCOMCTPUUYCCKUX BCIIMYUH I10 o6pa3uaM WK aJiropurMam,
IMPUMCHSA HU3BECTHBIC METOAbI npu pelICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTefIIHI/IC nporpaMMHbBIC  CpCACTBA U  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

[IpuBoaUTH MpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE

6.23

HpI/IMeHﬂTI) IIOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3HUPOBATL PCAJILBHBIC




CUTyalluu ¥ MPUMEHITh U3YYCHHBIC TTOHATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTHYeCKU CPOpPMYJIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IMOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapaTa anreOpsl,
pemiaTh  NPAaKTHUYECKUE  3aJaud,  CBS3aHHbIE C  HAXOXKICHHEM
r€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
7

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUSA

I'eomerpus

7.1

OCHOBHBIE TIOHSTHS CTEpEOMETpPUH. ToOdYKa, mpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJEICTBUS U3 HUX

7.2

B3anMHOE pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, [TapaJlIeIbHbIE
N CKpPCIIMBAIOIIMECA  IMPSAMBIC. HapaJ'IJ'IGJ'II)HOCTI) IIpsAMBIX U MIOCKOCTEH B
IIPOCTPAHCTBE: NapajlIeibHblEe NPSMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, NapaJUIeIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOpPOHAaMH, YIroJl MEXIy HpsMbIMU B IpocTpaHCcTBe. [lapanmnenbHOCTh IUIOCKOCTEM:
NapajulesibHbIE IUJIOCKOCTH, CBOMCTBA MapajUIeNIbHBIX IIOCKocTe. IIpocreinmme
POCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TEeTpadap, KyO, mapauienenunen,
MMOCTPOEHUE CEUCHUI

7.3

[lepnieHAUKYNSIPHOCTh MPSAMOM U IUIOCKOCTH: MEpPHEHAMKYJSpHbIE NpsSIMble B
MPOCTPAHCTBE, MPSIMbIE MapajuieJbHble U MEePIEeHANKYIIpHbIE K MIOCKOCTH, MPHU3HAK
NEePHEHANKYISIPHOCTU NPSAMOW M MJIOCKOCTH, TEOpEMa O MPSIMOM MEepHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YOI MEXY NPSIMOU U MJIOCKOCTHIO, IBYTPaHHBIN
yroJjl, JUHENHBIN yroj IBYrpaHHOro yria. [IeprneHIuKysp U HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IJIOCKOCTh. [lepreHIuKyIIpHOCTh IJIOCKOCTEN: MPHU3HAK MEPIEHIUKYISIPHOCTH IBYX
mockocteil. Teopema o TpEX nepneHIuKyIsIpax

7.4

[lonsiTue MHOrorpaHHMKa, OCHOBHBIE DJJIEMEHTbl MHOIOI'DAaHHUKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTIOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrospHas
npusMa, TpaHd M OCHOBAHHUS NPU3MBI, NpsiMas U HAKJIOHHAas INpU3Mbl, OOKOBas u
MOJIHAS TIOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajesienumnes] u
ero cpoiictBa. [lupamuna: n-yronbHas nmupamuja, TpaHM U OCHOBAHUE MHUPAMUJIBI,
OO0KOBasi M NOJHAs MOBEPXHOCTb NMUPAMUJbI, NPaBUIbHA U yCeU€HHas MUPaMUAA.
OnemMeHTsl Npu3Mbl M nupaMmuibl. [IpaBuiIbHBIE MHOTOTpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOIOIPAaHHMKA, IIpaBWIbHAs IMpU3Ma M [paBWiIbHAs NHpPaMUAA,
npaBUiIbHAs TPEYroJibHAs MUpaMHJa U MPABMIIbHBIA TeTpasp, KyO. IIpeacraBienue o
IPAaBWIBHBIX MHOTOIPAaHHUKAax: OKTaj’Ap, MAOoAeKa’aAp U ukocadapyrue CeueHus
IPU3MBI U TUPaMUIbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTPUU B nupamMuzax, MapajiejicnmIic 1ax, MMPpaBUJIBHBIX
MHOTI'OIrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOW MOBEPXHOCTH M IOJTHOM MOBEPXHOCTH MPSMOMN MPU3MBI, TUIOIIA b OCHOBAHHH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [1momans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH TMPAaBHJIBHON MUPAMUJBI, TeopeMa O IUIONIa[d yCEYEHHON MHpPaMHUIBL.
[Tonsitue 06 06béMe. OOBEM MTUPaAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMIEHUS MEXKIY TUIOIIAIIMU TOBEPXHOCTEH,
00BéMaMu TIOTOOHBIX TEI

11 KITACC

Kox
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

[{uimHapuyeckas MOBEPXHOCTh, 00pa3yIoUINe MUIMHAPHUECKOW MOBEPXHOCTH, OCh
WINHAPUYECKOM ToBepXHOCTH. LlmnmmHap: ocHOBaHHMS M OOKOBasi IOBEPXHOCTD,
00pa3yromias 1 ock, IO s OOKOBOM M MOTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BepUIMHA
KOHUYecKol moBepxHOCcTH. KOHyC: OCHOBaHME W BepIIMHA, OOpasyiomias U OCh,
wionmaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00Opasyromme u
BBICOTA, OCHOBAHUA U 601(01321;1 IMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, IuamMeTp, IUIOMIalbp MoBepxHOCTU chephl. B3anmuoe
pacnonoxkeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaab

cdepsl

6.4

N3o0pakeHue Ten BpaieHus Ha TI0CKOCTH. Pa3BépTka nummHapa 1 KOHyca

6.5

KoMOuHammu ten BpamieHusl ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOTPAHHUK, WX TEJIO BPAIECHUS

6.6

[Tonsitue 006 o0BEMe. OcHOBHBIE cBOWcTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapalielienunea u cieAcTBus u3 He€. O0bEM HMIMHIpA, KOHYyCA.
O06BEM mapa u mwiomaas chepsl

6.7

[Tono6ubie Tena B mpoctpancTBe. COOTHOLIEHUS MEXAY IJIOAAsIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

6.8

Ceuenuss nwIMHApa (MapajjielbHO U TNEPHEHAUKYJSIPHO OCH), CEYEHMs] KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPLIMHY ), CEUEHHs 11apa

6.9

Bektop Ha miockoctd M B npocTpaHCTBE. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoskeHune BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenumnena. Pemenne 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHasi cucTtemMa KOOpIMHAT B MpocTpaHcTBe. KoopAuHATHI BeKTOpa.
[Ipocreiimue 3agauu B KOOpAWMHATAaX. YTol Mexay BekTopamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIUuMciIEeHHE YITIOB MEXIy HPSIMBIMH U IJIOCKOCTSIMHU.
KoopanHatHO-BEKTOPHBIN METO/I MTPU PEILICHUH TEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pPe3yJbTATaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa3oBaTeJbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU pEIICHHS 3a/ad;
yMeHue (OpMyJIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEICICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MpPU3HAK, JO0KA3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOMOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU;
IPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS MTPH PEIICHUH 337134, OLICHUBATh
1 JOTMYECKYI0  TPaBWIBHOCTh  PACCYXIEHHUH; yMEHHE OIEepHpOBATH
MOHSATHAMHU: MHOXXECTBO, ITOJMHOXKECTBO, OIEPAIlM HAaJ MHOXXECTBAMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OITMCAHUs PEATBbHBIX MPOIIECCOB M SBJICHUH M NPU PEIICHHUU 3a]ad, B TOM
qHcie U3 IPYrHX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsA3HBIN Tpad, AepeBo, MUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIHKCHIBATH Tpadbl Pa3IMUHBIMH CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

PEIICHUHU 3aJa4

YMeHne omnepupoBaTh MOHATHUSMH: HATypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C IENbIM MOKa3aTeIeM, KOPeHb HATypalbHOW CTENEHH, CTETICHD C
palMoOHAIBHBIM TTOKa3aTeJIeM, CTETICHb C JICUCTBUTEIBHBIM IOKa3aTelIeM,
norapudM dUHCIa, CHHYC, KOCHHYC W TAaHTE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK 110 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPANMOHAIBLHOE YHCIIO,
MHOXKECTBAa HATypajbHBIX, IIENbIX, PAIMOHANBHBIX, JEHCTBUTEIBLHBIX
2 YHUCeN; yMEHUE UCTIOIh30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITNI OOTIHiA
JeNuTeNh W HauMeHblee oOliee KpaTHOe, anroputMm EBkiauaa mpu
pelieHuy 3a7a4; 3HAKOMCTBO C PAa3IUYHBIMUA MO3WUIIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIp@XXCHUI CO CTENEHSMHU W JorapudmamMu, MmpeoOpa3oBaHus APOOHO-
palMOHATbHBIX ~ BBIPAKEHUW; yMEHHE  ONEpUPOBATH  MOHATHUIMH:

IOCIC10BATCIIBHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusa, TreoMETpHUICCKasd




nporpeccusi, OECKOHEYHO YOBIBaIOIIasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C T[OMOUIbIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO  4ucia, QopMa  3amucH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOUTH apu(PMETHUECKHEe JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuna 2x2 u  3%3, onpenenuTenb  MaTPHILBI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAJIbHBIC,
MOKa3aTebHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHs M HEpPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHATUSIMHM: TOXAECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHWH W HEPABEHCTB, DPABHOCHUIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO PpAa3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, MX CHUCTEMbI Ul PEILIECHUS MaTeMaTHYECKHX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICI TPOW3BOJHOW, TEpPBOOOpa3Has, OINPEACIEHHBIN
WHTETPAN, YMEHHE HAaxXOMUTh ACUMNOTOTHI Tpaduka (PYHKIHNH, YMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMITO3UIUN (DYHKIUN, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIUTh IPOU3BOIHBIC JJIEMEHTAPHBIX (YHKIWH;
YMEHUE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBIINE 3HA4YCHUs (YHKIUH;, CTPOHTH
rpaduKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM armapaTa MaTeMaTU4ecKoro
aHalM3a; NOPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHUS HAWITYYIIETO
pelieHust B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYEeCKUX 3a/1avax; HaxOAUTh TUIOMIAAN U O00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia, NpUBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHU I

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMMO3uIusl (PyHKIUH, JNuHEHHAas (QYHKOWSA, KBaJpaTWudHas (QyHKIHSA,
pauMoHanbHast (QYHKUUS, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3aTeNbHas M
norapupmuueckas (YHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YyYCHHBIX
GyHKIMHA,  BBINONHATH  mpeoOpasoBaHust  rpadukoB  (GyHKIHUH,
UCIOJIb30BaTh TPapUKH JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHny 3a7ad W3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1ad U3 peabHOU
KHU3HHM; BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCTIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS PEeIICHHUS ypaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJaud pPa3HbBIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33Ja4d W3 OOJACTH YMPABJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaAMM); COCTAaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI MO YCJIOBUIO 3aJlay, HUCCJIEIOBATh MOJYYEHHOE pElIeHUuEe |
OILICHHMBATh TMPaBJONOJAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMATHKH; COCTaBIIATh BBIPAXKECHMUS,
ypaBHEHHS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEI0BATh
MOCTPOCHHBIE  MOJEIM C  MCIOJb30BaHUEM  ammapara  aiareOpsl,

WHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3yIbTaT

YMeHue onepupoBarh MOHATUSIMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee M HAMMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, MPEJCTaBICHHYIO B TabJMLax, HAa AUarpammax, rpadukax,
OTPaKAOIIYI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUI; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMWI] M JAMarpamM; HCCIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHUCJIE€ C NPUMEHEHHEM TIpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB; rpauyecKu UcCle0BaTh COBMECTHBIE

HaOJIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUS U JUHEHHOUN perpeccuu

YMeHHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘-I&fIHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TI'paUyecKuX METOJIOB; NPHUMEHSATH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMmyiy MHOIHOMH
BepoSITHOCTH, (opmyny bepHynnu, koMOuHaTopHbIe (PaKThl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJIWYMHA, paACHpEllelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHWUE, NUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNIMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacHpeeICHUN; yMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOYHBIX
UCCIIEIOBaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBIIMX YHCET B TMPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
OIIEpUpPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  MEepecTaHoBOK; OuHOM  HplOTOHa;  yMeHue  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PEIICHUS 3a]1a4; OICHUBATH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYNHA yTIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJ, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
MEPIEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEHM, Yrojl MEXAy HpPsIMBIMH,
Yroja MEXAy TMpsSMONM M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosTHUE MEX]y IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYCCKHE
MOJEJIM C IOMOIIBK) TE€OMETPUYECKHUX IMOHATHI M BEJIMYMH, DPEIIATh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUSAMHU: IUIOIAAbL (GUryphl, 00BEM QUrypHI,
MHOTOTPAaHHHK, MPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U MOBEPXHOCTh
BpalleHus, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, MIOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajUieienunea, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BEéPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,

nmapaiji€JibHbIE OCH HWJIWM OCHOBAaHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEYEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTU
BpAIIEHUsI, UX CEUYEHHUsI, B TOM YHUCIIE C IIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA F€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(hopMynUpoBaTh ONpEENICHUsI U3yUYaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IpH3HAKAX IEOMETPUYECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCcUPUKanuuioo (GuUryp mo
pa3IUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MOCTPOEHUS
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YMeHHe ~ OnepupoBaTh NOHATHUSMH: JIBIDKCHHE B  MPOCTPAHCTBE,
napajulebHbId TEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeobOpa3zoBaHue Moao0ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a]a4; HaXOAWTh TCOMETPUYECKUE BEIMUYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3a7ad U3 JAPYTHX YYCOHBIX MPEJAMETOB U
U3 peaTbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUECKHE BETUYHMHBI
(mmHa, yroy, mIom@Anb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCIOJIB3YS
U3y4YeHHbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMAIb MOBEPXHOCTH
MUpaMUbI, MPU3MBI, KOHYyca, MWIMHIpPA, IUIOM@Aab cdepbl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuiea, MUPaMHIbl, TPU3MbI, HIUHIPA,

KOHYCa, IIapa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPIHMHATHI BEKTOpPAa, CymMMa BEKTOPOB,
MIPOU3BEJCHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHEe BEeKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE TPOU3BEIAECHHUE, YIOJl MEXAY
BEKTOPAaMH; YMEHHUE MCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlieHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOAXOMSIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWH NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHHI; YMEHHWE pacrno3HaBaTh MPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH NPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON M MUPOBOM MaT€MaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii JJIEeMEHT COAePKAHUS
1 Yucna v BIYUACICHUS
1.1 Harypasbnsie u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCET
12 Pammonaneupie  ymcima. OOBIKHOBEHHBIE U JACCATHYHBIC JpOOHU, TPOIEHTHI,
. 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOU cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMU
. KOPHSIMM HaTypajbHON CTENEHU
1.4 Crenens ¢ 1enbIM nokasareneM. CTeNeHb ¢ pallMOHANbHBIM Noka3aTesieM. CBoOMCTBa
. CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecsiTuuHble U HATypallbHbIE JOrapu(Mbl
HeiicTBuTenpHble uucia. ApudpMeTHdYecKHe onepauud C  JIeHCTBUTENbHBIMU
1.7 yuciaamy. [IpuOnarkéHHble BEIYUCIEHNS, PaBUIa OKPYIJICHHs, IPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [TpeoOpa3oBaHue BbIpaX)eHHM
1.9 KommuiekcHeie uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHANIbHBIE YPaBHEHUS
2.2 WppaunonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHANIbHBIE HEPABEHCTBA
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OyHKMs, cnocoObl 3anaHus QyHkuuu. ['padux (ynkuuu. B3zaumuo oOparHbie

>l ¢ynkuuu. YétHsie n Heu€THBIe QyHKIMU. [leproanueckue GyHKINH
OOnactp ompeneneHuss M MHOXKECTBO 3HadeHWH ¢yHKkumu. Hymm ¢yskmmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMyMbl 1 MHUHUMYMBbI (QyHKUuu. HaunGombiiee M HauMeHblee 3HAYCHHE
(YHKLIHU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
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