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INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHus, TaK Kak 00ecleYuBaeT BOZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABJIICHHOCTM M MPEIMETOB T'YMaHHMTAPHOIO ILUKJIA.
[TockonpKky  JOTMYECKOE  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yUYEHUU
00yYaronMMucss TOHATUIHHBIX OCHOB F€OMETPUHU, MIPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKHUX
3a71a4, YMEHHE BBIIABUIaTb U  OIPOBEpPraTbh THUIOTE3bl HENOCPEIACTBEHHO
UCIIOJIB3YIOTCS IIPU PEILICHUH 3a1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
bu3nuecKux 3aaay.

[lens ocBoeHUs mporpaMMel yueOHoro kypca «I'eomerpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHUE HHIMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaroluxcs MOpu
M3YYCHHH T€OMETPHUH, KaK COCTABJISAIONICH IpeaMeTHON oOmactu «MaTeMaTuka u
uHpoOpMaTUKa»  yepe3  oOeclieyeHHe  BO3MOXKHOCTH  NPUOOpETeHUs U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu(UUHBIX TEOMETPUU, U HEOOXOAUMBIX JIsl YCIEIHOTI0 IpOo(hecCHOHaIbHOTO
00pa3oBaHMsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuopureTHpIMM 3aJauyaMu Kypca TE€OMETpPHUH Ha YINIyOJEHHOM YpPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIOTCS:

paclIMpeHne NpeiCTaBIEHUI O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPbI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupoBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHL M HU3y4aThb
pa3HbI€ SBJICHUS OKPY>KAIOLIEr0 MUpPa, 3HAaHUE MOHATUITHOTO anmnapara 1o pa3aeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpOBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUIrypaXx W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
GopMynl M yMeHUE MX NPHUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHJapTHbIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMHpOBaHKE YMEHHS PacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEalbHOM
MHpE MHOTOTPaHHUKM M Te€jla BpalICHUsA, KOHCTPYHUPOBATbh T'€OMETPHUUYECKHUE
MOJIEIH;

(¢opMupoBaHHE MOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHMYECKOIO MOCTPOEHUS
MaTeMaTUYECKUX TEOpHUM, (pOpMHUpOBAaHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJICHUN PACCYKICHUN;

(opMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTEIbCTB U aJITOPUTMOB
pelIeHns], YMEHUS UX IPUMEHSATb, NMPOBOAUTH JTOKA3ATEIbHBIC PACCYKICHUS B
XOJI€ peLIEeHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPIKAHUEM,
(opMupoBaHHE NPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBAaHWY MAaTEMaTUYECKUX YTBEPXKIICHUN U POJIM aKCMOMATHKH B MPOBEJCHUHU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTUE M COBEPIICHCTBOBAHHWE MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUaroIIMXCs, M03HAaBATeIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHUM, KPUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (HYHKIIMOHATEHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHUSl PAclo3HaBaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANbHBIX CUTyallUid, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIETEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 «kmaccax sBistoTcsi:  «lIpsiMble W MIIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHwus», «BeKTopsl M  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIMU T€OMETPUM Ha YINIyOJIEHHOM YpPOBHE OOYYECHHS B
10-11 ximaccax, OTHOCHTCSI KO BCEM COJEPIKATEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pachnpenensercss He TOJIbBKO IO
COJIepKaTeNIbHBIM JIMHUSIM, HO U 10 rojgaM oOyuenus. Coaepkanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHOil paboueit
porpaMMbl, pachpeie€éHHbIM 0 TojaM OOYy4YeHHMs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCaM OO0y4YaroIrecs
oOpaianuch  HEOAHOKpPAaTHO. OTO  TMO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJTI0/IeHEM TPUHIIMITA TPEEMCTBEHHOCTH, @ HOBbIC 3HAHMSI BKJIIOYATh B OOMIYIO
CHUCTEMY IeOMETPUUYECKUX MPEACTaBICHUN O0YyYarOIUXCs, PACIIUPSS U yTIIyOJIsis
e€, o0pasys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yUYEHUIO TEOMETPUH HA YIITyOJEHHOM YPOBHE MO3BOJISIET:

co3garb  ycnmoBus s guddepeHuuanuu  00ydeHHS, TMOCTPOCHHUS
WHJUBUAYAJIBHBIX 00pa30BaTENbHBIX MpOrpamMM, oOOecneyuTh yriayOnaéHHOe
M3YUYEHHUE T€OMETPUHU KaK COCTaBIISIIONIEH yueOHOTo ipeameTra «MaTteMaTukay;

MOATOTOBUTHh OOYYAIOIIUXCA K TMPOJOKEHUIO HU3YUYEHUS] MATEMaTHKU C
ya€ToM BBIOOpa Oynymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXITY
o01uM 1 mpoeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COJEPXXAHME OBYUYEHUA
10 KIIACC

IIpsiMble M VIOCKOCTH B IMIPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, nmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOECHHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnonoxeHue IMpsMBIX B IPOCTPAHCTBE: II€peceKaroluecs,
napajuielibHble W CKpelluBaromuecss mnpsmble. [IpU3Haku CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh TPAMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: MapaJUICIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1iockoctd. IlapamienbHoe M LEHTpabHOE MPOEKTHUPOBAHUE, H300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICIbHOTO MNpoeKTHpoBaHUs. M300paxeHue
buryp B mapajielbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yroJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapayeapHOCTh INIOCKOCTEN: MapaJlIeIbHbIE
IJIOCKOCTH, CBOWCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajlp, Napaulelenumnen,
IIOCTPOCHUE CEYCHUU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHINKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MPSIMBIE MMAPAJUIENbHBIE W IEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIEHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT  HOpsAMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM:  TNPHU3HAK  NEPHNEHIUMKYJSAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema o TpEX MePHEHAUKYISPax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW M IUJIOCKOCTBIO, ABYIPAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYIPAHHOIO yria. TpEXrpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CBoliCTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBONCTBA IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHororpaHHuKHU

Buabsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npu3Ma, npsMas U HaKJIOHHasi PU3Mbl, OOKOBAsi U IMOJIHAs IOBEPXHOCTb MPU3MBI.
[Tapamnenenunen, OPAMOYTOJIBHBIM — IMMApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiiiue mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema OJilnepa.
ITpoctpancTBeHHass Teopema Ilugaropa. Ilupammpa: n-yronpHas mnupamuna,
npaBuwibHas W yceu€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TIpaHel
NpaBWIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpAaHHUKH: IpPaBUJIbHAS IIpU3Ma U



npaBWIbHAS NUpPaAMHIA, TMPaBUIbHASA TPEYroJibHas MUpPaMHUIA W TPaBUIIbHbBIN
TeTpadsip, KyO0. IlpencraBnenue o TpPaBUWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHalid, YIJIbL
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH HPSIMOU MPHU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOW MUPaMUIBbI,
TEOpeMa O IUIOLIAAN YCEUEHHOU TUPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMeETpusi B MPaBUJIBHOM MHOTOIPAaHHUKE: CHUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHOU
MAPaAMU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHbIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpA Ha
yucio. CBOKCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHCIIO.
[lonATHEe KOMIUTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamtenenunena. Teopema O pas3loOKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsimoyronbHas cucremMa KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN Mexay BekTtopamu. CKamspHOE IpPOU3BEACHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsTHSA: MWIMHIPUYECKAsT TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3ammHoe pacmoioxkeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. Mzobpaxenune Tten
BpaIlieHusl Ha TUIocKocTh. Pa3BépTka munuHapa W KoHyca. CuMmmerpus chepsl u
nrapa.

O6béM. OcHOBHBIE CcBOiicTBAa 00BEMOB Tein. Teopema 00 00bEMe
NpSIMOYTOJIBHOTO Tapayvienenunena u ciueactBuss u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TMPU3MBI, WJIWHIPA, MHpaMUIbl U KoHyca. OO0BEM I1apa U mapoBOTro
CETMEHTA.

KoMOuHnanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipm3ma, BmmcanHas B
IWIMHIpP, OINWCaHHAas OKojJo IpumHApa. llepecedenne cdepsl w mmapa c
wiockocThio. Kacanme mapa u chepsl TiockocThio. [loHSTHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPaHHUK WM TeEJO
BpaLICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYCA, IJIONMaab chepbl U e€ 4JacTei.
[logobue B mpocTtpancTBe. OTHOIIEHME OOBEMOB, IUIONIAACH MMOBEPXHOCTEH
nono0HeIXx Quryp. IlpeoOpazoBanune mogodusi, romoreTus. PemieHue 3amau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB U TEJI BPAIlCHUs: CEUEHUS LIIMHAPA
(mapaJieIbHO MW MEPIEHAMKYISIPHO OCH), CEUCHHS KOHyca (mapaljieiabHble
OCHOBAHMIO M MIPOXOJSIINE Yepe3 BEPIIMHY), CEYEHUs 11apa, METOAbl IOCTPOCHUS
CEYEHMIl: METOJ CJIEJ0B, METOJl BHYTPEHHErO0 IPOEKTUPOBAHHUS, METOJ MEPEHOCa
CEKYILEeH IIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHctBe. Omnepauuu HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBA BEKTOPHOIO YMHOXEHHA. [IpsamoyronbHas
cucTeMa KoopAMHaT B npocTtpaHcTse. KoopaunaTel Bektopa. Pasznoxxenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ NpPHU PEIICHHUH TI'E€OMETPUUYECKHUX
3a/1a4.

J{BMKEeHUS B IPOCTPAHCTBE

JIBixxenust mpoctpanctBa. OToOpaxkenus. [[BrkeHuUss U paBeHCTBO (uryp.
OOmue cBoicTBa JABWXKEHUWNW. BuIbl ABWKEHUN: MapauiebHBIA TEpeHoC,
LHEHTpaJbHass CHUMMETPUS, 3€pKalbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nmonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHUH,
npoleAyp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aHMOJICMICTBOBATh C COUMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C HX
GYyHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IIPOLIJIOMY M HACTOSIIEMY POCCHMCKONW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTHX [OCTIDKEHMM B JAPYTHX HayKax, TEXHOJIOTHsX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IMOBEAECHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEJIbHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHHUH, pacCyKICHHUIN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpEcax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (370pOBOE MHTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOM JESATENBHOCTHIO;

6) TpynoBoe BocnuTaHHuE:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun W pean30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HAa TMPOTSHKEHWH BCEW JKHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHIO B PEIICHUHU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HAMpaBIIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHNMAaHWE BIUSHHUS
COIMATIbHO-PKOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHONU M COLUATIbHOU
Cpelnbl, 0CO3HaHUE TJIO0ATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpUEHTAITIS
HAa TMPUMEHEHHE MaTeMaTUYeCKHX 3HAaHMM JUIsl pelieHus 3a7ad B 00JacTu
OKpYy>Karollled cpenpl, IUIAHUPOBAHUE IIOCTYNIKOB U OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJISl OKPY>KaIOIEe Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTeMaTU4YeCKOM HayKHh Kak c]epbl uYeloBEYeCKOW JesTeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH ISl PAa3BUTHUS LUBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW Kak CpEeACTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYIO U HCCIEAOBATENbCKYIO JEeATEIbHOCTh
WHJMBUAYaJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble ornueckue aAecTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUSAMH, (POopMyITUpOBaATH
OTpEe/ICJICHHs TIOHSITUM, YCTAaHABIMBAThH CYILIECTBEHHBIN MPU3HAK Kilaccu(puKaIuy,
OCHOBaHUSI JiJ1s1 000OIIEHHS U CPABHEHMUSI, KpUTEPUU MTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHBIC, CIMHIUYHbIC, YACTHBIE U OOIIIE, YCIOBHBIE;

BBISIBJISITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX U YTBEPKICHUSIX, MPEAJiaraTb KPUTECPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOWpATh crmocod pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoJiee MOAXOAAIIUA €  y4€ToM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble nccienoBare/bCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIECOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTr0 00bEKTa, SBICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
MPOBEAEHHOTO  HAOJIOJICHMS, KCCIENOBAaHUS, OIICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJbTaTOB, BHIBOJOB U 0000IIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI PEUICHUS 3aa4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATH HaJEXKHOCTh uHdopmanuu o CaMOCTOSITETIbHO
chopMyITMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBEpPCAJbHbIE YYeOHbIe 1elCTBUSA

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOAY PELICHHUs 3a/layu,
KOMMEHTHPOBATh MOJYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, peliaeMo 3a7auyu, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha TIOUCK
pEUIEHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
Jajaora, OOHapyXKUBAaTh PA3IWYUe W CXOJCTBO MO3WIIHNHA, B KOPPEKTHOW (opme
bopMyIIMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIeIOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3CHTAIMU U OCOOCHHOCTEN ay IUTOPHUHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHOM  pediiekcMd Kak  OCO3HAHUA
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISL TMpolecca M pesyibTaTa pelieHus
MaTEMaTHYE€CKOM 3a/1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJCHHBIX OIMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JOCTUKEHUS WIM HEJOCTUKEHHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MIOHMMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThl mNpU pelleHUH Y4YeOHBbIX 3ajay, NPUHUMATh I€Ib COBMECTHOM
JEATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYX AaTh MPOLECC U Pe3ydabTaT padoTHI,
000011aTh MHEHHUST HECKOIBKHUX JIIOACH;

y4acTBOBaTh B TPynmnoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMB» U HHBIC), BBHINIOJHATH CBOK 4YacTh pabOThHl U
KOOPJAWHUPOBATh CBOM JACHUCTBUA C JPYTMMH 4YJIE€HAMU KOMAaH/bI, OLICHWBAaTh
KauyeCcTBO CBOETO BKJaJa B OOIMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICHCTBUS.

HNPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUM TIPU
pelIeHUH 3a1a4 U MPOBEICHUN MAaTEMATUUYECKUX PACCyKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUH
r€OMETPUYECKUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIAY MPSMBIMH B IPOCTPAHCTBE, MEXIY NOPSIMONl U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBA3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYToJIbHBIN Mapaienaenunen, Kyo);

e KJaccuuIUpoBaTh  MHOTOTPAHHHMKH,  BbIOMpas  OCHOBaHHMS IS
KJ1acCu(UKAIUY;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOTPAHHUKOB IIJIOCKOCTBIO;

e BBINIOJHSTH napajjiebHoe, [EHTPAIbHOE U OpPTOTOHAIBHOE
MIPOCKTUPOBAaHKUE (PUTYP HA IIIOCKOCTh, BBINOJHATH M300pakeHusi Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISATH  IUIOMIAAM  IOBEPXHOCTEH  MHOTOIPaHHUKOB  (MpH3Ma,
MMpaMuJia), TCOMETPUUYECKUX TEJ C IpUMEHEeHHEM (HOpMYII,

e CBOOOJHO OMEPHUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OIEPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJl BEKTOPAMH;

e pelmarh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKHX OTHOLICHUN H
HaxXO0XXJICHUE TCOMETPUUYECKUX BEIUYHH, MPUMEHSISI HU3BECTHBIE METOJbI
MIPU PEIICHUN MaTeMaTUYECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJICKaTh, MPeOOpPa3OBBIBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax;

e TMPHUMEHATH I[OJYYECHHbIE 3HAHUS HA MPAKTUKE: CpaBHUBATh M
aHAJM3UPOBATh PEalbHbIC CUTYyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mporiecce IMOMCKa pelieHus MaTeMaThudecku  cpopMyaupoBaHHOU
npoOJsieMbl, MOJACIUPOBATh PEAIbHBIC CUTYyallMM Ha SI3bIKE T€OMETPHU,
HCCIIEIOBATh MMOCTPOCHHBIE MOJIENIM C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aireOpbl, peniarh MPaKTUYECKHUE 3aJ1ayH,
CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUUHH;

e UMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu GyHIAAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca o0y4aronuiicss HAy4IuTCs:



CBOOO/IHO OINEPUPOBATh TMOHATUSAMH, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHUYECKOW U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYEeHHUS;

OIEpUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPALIECHUS: [IWIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYUESHHS TEJl BPAIlCHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIUKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TE€J BpalllCHMS,
00BEMBI U TUIOIIAIN MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpaIICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIIUSIMH Tell
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B cepy H
OMMCAHHBIA OKOJO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYHCIIATh COOTHOIICHUS MEXKY IJIOMIAIIMUA TTOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEIN;

n300paxaTh u3yyaeMble (QUTYpPbl, BBINOJHITh (BBIHOCHBIE) IUIOCKHUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHMUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpMaLMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT;
peliaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPH PELICHNH;
CcBOOO/IHO ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMU C JBU)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKCHU;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAaHHUKOB W TEJI BpalICHUs MpH
napajjieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPHH, MPU TIOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus MO100Us;
CTPOUTBH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAlCHMS: CEYEHUS LUJIUHIPA
(mapasienbHO U MEePIEeHIUKYIISIPHO OCH), CEYeHHs KOHyca (mapaljiesibHbIe
OCHOBAHMIO U MPOXOISALIME YepPE3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHU: METOJ CJIE0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEH INIOCKOCTH;



NIOKA3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIaralliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0X/JICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATS,
AHAIIN3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYaLlUU, IPUMEHSITh N3YUYCHHbBIC
MOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  C(OPMYJIUPOBAHHOM  TPOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE€ CHUTYyallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIOJb30BAHUEM TIE€OMETPUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemarh M[PAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBiIeHUss 00 OCHOBHBIX dTamax pa3BUTHUSI TE€OMETPUM Kak
COCTaBHOM 4yacTu (PyHIaMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

Ne
n/n

HaumeHnoBaHue pa3aesioB 1 TeM
NPOrpaMMbl

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIx B
IIPOCTPAHCTBE

[TapaenbHOCTh NPSAMBIX U IJIOCKOCTEN B
POCTPAHCTBE

[lepnieHIUKYIAPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTIibl U paccTosHUS
MHororpaHHuKu

BexkTopsl B mpocTpaHCcTBE

[ToBTOpeHue, 06001IEeHNE U
cHUCTeMaTH3alrs 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10 KVIACC

KoanuyecTBO 4acoB

Bcero

23

6

25

16

12

102

KonTtposabHble
padoTbI

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(pPOBLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMbl

Ananutndeckas reoMeTpua

[ToBTOpEeHue, 06061IeH e U
crucTeMaTu3alus 3HaHUI

O06bEéM MHOTOTpaHHHUKA
Tena BpaieHus

[Tmomaayu MoBEpXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

JBrxenus

[ToBTOpeHue, 06001ICHNE U
cUCTEMaTH3allUs 3HAHHH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KVIACC

KoanuyecTBO 4acoB

Bcero

15

15

17
24

9

5

17

102

KonTtposabHble
padoTbI

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(pPOBLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

INOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/n

10

Tema ypoka

OcHoBHbIE TIpaBHIia N300paKEHUS HA PUCYHKE
MJIOCKOCTH, MapajlIeNbHbIX MPSAMBIX (OTPE3KOB),
CEpEeIMHBI OTpe3Ka

[TonsiTHsI cTepeOMeTpHH: TOUKa, IIPsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE MTPaBUIIa U300paXKEHHs HA
PUCYHKC ITIIOCKOCTH, MAapAJUICIIbHBIX PAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[ToHsATHS: TIepeceKaroIuecs MIOCKOCTH,
nepeceKaronmecs npsmMas ¥ miocKoCTh;
MOIYIPOCTPAHCTBO

[Tepecekaromnmecs TIOCKOCTH, IEPECEKAIOIIAECS
npsiMasi ¥ MJI0CKOCTD; TTOIYITPOCTPAHCTBO

MHororpaHHuKH, H300paKEeHHE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUTYDP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHuKu

AKCHOMEI CTCPCOMETPHHU U IICPBBIC CIICACTBHA U3
HHUX

HepBLIe CJICACTBHA U3 aKCHOM

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE CIEICTBUS
CriocoObI 3a/1aHusI IPSIMBIX U ITIOCKOCTEN B
npoctpancTBe. O003HaUEHUS NPSMBIX U TUIOCKOCTEH

N300pakeHne ceueHnit mupaMusl, Kyoa v mpu3Msl,

Bcero

KoanuecTBo 4yacoB

Kourpousb
HbIe
padoTbI

pakTn
yecKkue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOHHbIe I poBbIe
o0pa3oBaTe/IbHbIE peCypChl
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15
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17

18

19

20

21

22

KOTOPBIE MTPOXOIST Yepe3 ux péopa.

N300paxeHue nepeceueHus MoaydYeHHBIX
IJIOCKOCTEW NPU CEYECHUHU.

PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX CeueHHI Pa3sHbIMHA
OBCTaMH

N306paxeHune cedyeHui nupamuibl, Kyda 1 Mpu3Msl,
KOTOpbIE TPOXOAAT yepe3 ux péopa. PackpammBanue
IIOCTPOCHHBIX CEUYEHHUH Pa3HBIMU LIBETAMU

Merton cinenoB i HOCTPOCHUS CEUEHHUM

Meroa cnenoB aiis nocTpoeHus ceuenuid. CBoiicTBa
MEePECCUCHU M MPAMBIX U MIIOCKOCTEN

CBoiicTBa nepeceyeHuid NPsAMbBIX U IIIOCKOCTEHN

[ToctpoeHue ceuennii B nupamujie, Kyoe 1o Tpém
TouykaM Ha p&opax. Co3maHne BEIHOCHBIX YEPTEKEN U
3aIyCh MIaroB MOCTPOEHUS

Co3niaHne BHIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS

[TocTpoeHue ceueHnit B mupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.

[Toctpoenue ceueHuii B nupamujie, Kyoe mo Tpém
TouykaM Ha pEopax. Co3maHne BEIHOCHBIX YEPTEKEN U
3aIlACh 11aroB MOCTPOEHUS

[ToBTOpenue mianumerpun: Teopema o
IIPONOPLMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIHHUKOB

IToBrOpenue mnanumerpun: Teopema Menenas.

PacueTsl B CEUEHMSIX HAa BBIHOCHBIX 4EPTEkKaX.
Hcropust pa3BUTHS IIJITAHUMETPUU U CTEPEOMETPUHU
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24

25

26

27

28

29

30

31

KonTpoabHas padora "AKCMOMBI CTEPEOMETPUH.
Ceuenns"

B3aumHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE.
Ckpemuatoniuecs npsimeie. [Ipusnaku
CKpelMBaromuxcs npambix. [lapamnensHeie npsimbie
B IIPOCTPAHCTBE

Teopema 0 CyI1eCTBOBAHUH U €IMHCTBEHHOCTH
IIPSIMOM NapAJLIIEIbHOW JAaHHOH IPSIMOH,
MIPOXO/ISIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHOM npsiMoi. JleMMa o nmepeceueHuun
NapajyieabHbIX IPSIMBIX MIOCKOCTHIO

[TapamnenpsHOCTH Tpex npsAMbIX. Teopema o TpEX
IapaJuleIbHBIX IPsAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbIE
CBOICTBA MapaJuIEIbHOTO IPOSKTHPOBAHMUS.
N300pakeHue pa3HbIX (GUTYp B apalieIbHON
MPOEKIUHU

LlenTpanpHas npoekuus. YTroj ¢ COHANpaBICHHBIMU
CTOpPOHAMH. YTOJ MEXIY IPSIMBIMU

3aaum Ha JOKa3aTeJIbCTBO M HCCIIEI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

[ToHsTHS: MapaIEabHOCTD MPSAMOUN U TUIOCKOCTH B
npocTtpaHcTBe. [Ipu3Hak nmapanieabHOCTH NPAMON 1
m1ockocTH. CBOMCTBA MapaJUICILHOCTH MPSIMOU 1
IUIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C NAapAJIETbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

32

33

34

35

36

37

38

39

40

41

42

[TocTpoeHne cedeHus, MPOXOIALIETO YePe3 NTaHHYI0
IIPSIMYIO Ha 4YEPTEKE U NapauIeIbHOTO IPYyron
npsiMoit. Pacu€r oTHOLIEHMI

[TapannensHas MpoeKIys, IPUMEHEHUE TS
MIOCTPOCHHUS CEUeHMI KyOa U nmapasuiesenunea.
CaoiicTBa napajuiesenuneia 1 mMpu3Mbl

[TapannenbHble muockoctu. [IpuzHaku
[apaJuIeIbHOCTH JBYX IUNIOCKOCTEN

Teopema 0 napayiIeIbHOCTU U €JUHCTBEHHOCTHU
IJIOCKOCTH, MMPOXOASAIICH uepe3 TOUKY, HE
MPUHALJICKALTYI0 JAHHOU IJIOCKOCTH U €€ CIIECTBUSA

CBoiicTBa mapaJuieIbHbIX IIIOCKOCTEH: O
MapajieIbHOCTH MPSAMBIX NIEPECCUCHUS TPU
MEPECEYECHHH JIBYX NapaJlIebHBIX IIOCKOCTEN
TpeTben

CaoiicTBa napaieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax
napajieabHbIX NPSIMBIX, 3aKIFOYEHHBIX MEXKTY
napajieIbHBIMU IJIOCKOCTSIMU; O NEPECCUCHUN
MPsIMOH C IBYMsI TapaJiIeIbHBIMU MJIOCKOCTSIMU

[ToBTOopenue: Teopema [Iudaropa Ha mIoCKoCTH

[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO
TpPEeYyrojbHUKa

CpoiicTBa Ky0a U IPSMOYTOJIHHOTO
napajuleJenune1a

Brruncnenue UIMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesienunesie
[lepnieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH.
[Ipu3Hak nepneHaNKyJIAPHOCTH IPSIMOU U
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

43

44

45

46

47

48

49

50

o1

52

53

54

55

56

57

[Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOK U
IIOCKOCTH

Teopema 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH
IIPSIMOM, MPOXOAIIEN Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K IUNIOCKOCTH

IInockoctu u NEPNCHAUKYIISIPHBIC UM IIPSAMBIC B
MHOTI'OrpaHHHUKax

[leprienquKyIsipHbIE MPSMbIE B MHOTOIPaHHUKAX

Ilepnenaukynsap u HaknoHHad. [loctpoenne
MEPIEHAUKYIISIPA U3 TOYKH HA MPSMYIO

ITocTpoeHune nepneHuKyIspa U3 TOYKU Ha MPSAMYIO

Teopema o Tpéx neprneHanKysapax (nmpsmas u
oOpatHast)

Teopema o TpEX nepHeHIUKYJIIApax

Yron Mmexay CKpelrBarmUMUCS PSIMbIMU

ITouck NECPHNCHANKYJIIPHBIX MIPAMBIX C IIOMOIIBIO
NEPNCHAUKYIIIPHBIX IUIOCKOCTEH

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceueHmit Kyoa, IPU3MBbI, TIPABUIBHOM
MAPaMUIBI C IOMOIIBIO OPTOTOHATBLHOM MPOEKIINI
[TocTpoeHue ceyeHuit ¢ MOMOIIBI0 OPTOrOHAIBHOM
MPOEKIUU

CummeTpusi B IPOCTPAHCTBE OTHOCUTEITEHO
mI0cKoCTH. [InockocTn cummeTpuii B
MHOT'OIPAaHHHUKAX

[Ipu3Hak NepneHauKyJIAPHOCTH IPSIMOU U
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59

60

61

62

63

64

65

66

67

68

69

70

IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU
IIpaBunbpHBIE MHOTOTpaHHUKH. Pacu€r paccrosHui

OT TOYKH JO IINTIOCKOCTHU

HpaBI/IJ'IBHI)IC MHOI'OI'paHHHUKHU.

Crioco0bl OMYCTUTh MEPHIEHANKYIISPBI: CHMMETPUS,
CIBUT TOUYKH I10 MapajieIbHON IPSIMOi

CnBur 1o HemapaIeIbHON MIPSMOM, H3MEHECHHE
paccTostHui

KonTpossnas padora "B3zaumHoe pacrnonoxxeHue
IPSIMBIX U IJIOCKOCTEHN B POCTpaHCTBE"

[ToBTOpEHME: Yroyl MKy NMPSAMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

[ToBTOpEHME: Yroa MEKIY CKPEIIUBAIOIIUMHUCS
IPSIMBIMU B IPOCTPAHCTBE

I'eomeTpuueckne METOIbl BEIUUCICHUS YIIIa MEXITY
MPSIMBIMU B MHOTOTPaHHHUKAX

JIByrpanubiii yrojl. CBOHCTBO JTUHEWHBIX YIJIOB
JIBYTPaHHOI'O yTJia

[lepnenaukynspHsle MI0CKOCTH. CBOMCTBA B3aUMHO
NEPIEeHIUKYISIPHBIX TUIOCKOCTEH

ITpu3Hak neprneHuKyIIpHOCTH INIOCKOCTEM;
TeopeMa O MPsIMON NepeceyeHus IByX III0CKOCTEN
NEPIEHIUKYIISPHBIX TPEThEH MIOCKOCTH
[TpsMoyToibHBIN Mapasienenunen; Kyo; n3mepeHus,
CBOICTBA NPSAMOYIOJIBHOTO Napaljiesienuneaa
Teopema o aAuaroHaau NpsIMOYTOJBHOTO
napajuieJenumnea v cleICTBUE U3 Hee
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72
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74

75

76

77

78

79

80

81

82

CrepeoMeTpuyecKre U NMPUKIaAHbIE 33a4H,
CBS3aHHbBIE CO B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U
IUIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuleNibHbIE IIOCKOCTH B CTaHJapTHBIX
MHOTOTpaHHHKaX

[Tapa mapannenpHbIX IUIOCKOCTENW HA
CKPCIIMBAOIINXCS NPSAMBIX, PACCTOSAHUC MCKIY
CKpCIIMBAOIIMMHUCA IMPAMBIMHA B IIPOCTHIX
CUTyaluusax

PaccrosiHME OT TOYKH 10 INIOCKOCTHU, PACCTOSHUE OT
IIPSIMOM 10 IJIOCKOCTH

Brrunciienue paccToSHUN MEXITY
CKPEIIMBAIOIIUMHUCS IIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJISIPHON IIJIOCKOCTU

TpéxrpaHHsblil yroj, HEPaBeHCTBA 1JIsI TPEXTPAHHBIX
yrioB. Teopema IIugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOIO yIila

DneMeHTHI ChepUUECKO TeOMETPUH: T€0Ie3NUSCKHE
JIMHUU Ha 3emiie

KonTpossHnas pa6ora "Yrubl u paccrosHus"

CucreMaru3zanus 3HaHUM "MHOTOTpaHHUK U €T0
DJIEMEHTHI"

[Tnpamnpa. Buael mupamu. [paBuinbsHas nupamuna

ITpusma. IIpssmast u HaknoHHas npu3Msl. [IpaBunbHas
pu3Ma

[Ipsamoit napauienenunesn, IpsIMOyTOJIbHbIN
napaesnenunes, Kyo
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Brimykibsie MHOTOrpaHHUKHU. Teopema Ditnepa

Brinyxiible MHOrorpanHuku. Teopema Oitniepa.
[IpaBunpHBIE U MOTYNPABUIBHBIE MHOTOIPAHHUKHU

KonTposasnas padora "MHuororpanaukn"
[ToHsATHE BEKTOpA Ha MJIOCKOCTU U B IPOCTPAHCTBE
CymMma BEeKTOpOB

Pa3HocTth BEKTOpPOB

[TpaBuio napannenenunena

YMHOKEHNE BEKTOPA HA YUCIIO

Paznoxenue BexTopa 1o 6azucy Tpéx BEKTOPOB, HE
JIEKAIIUX B OJHOU IUNIOCKOCTH

CkansipHO€ IpOU3BE/IEHUE

Brruucnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

3aauu ¢ BEKTOpaMH

[Tpocreiinme 3a1auu ¢ BEKTOpaMu
Pa3nuuHele 3a1a4un ¢ BeKTOpaMu
IIpocreiimne 3axa4u ¢ BEKTOPaMHU
O0600611eHe U cUCcTeMaTU3alus 3HAHUN

O0600111eH1e U TTOBTOPEHNE 3HAHUN
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IHOYPOYHOE IIVIAHUPOBAHHUE

Ne
n/n

12

13

Tema ypoka

IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B IpocTpaHcTBe"

IToBTOpenue TeMsl "CkaspHOE IPOU3BEACHUE
BEKTOPOB"

[ToBTOpeHue TeMbl "Boruncienue yria Mexy
BEKTOpaMHU B IPOCTPAHCTBE"

[ToBTOpEeHME TeMBI "Y paBHEHHE IPSIMOH,
MPOXOASIIEH uepe3 1Be TOUKHU"

YpaBHEHHE IIJIOCKOCTH, HOPMaJlb.

Hopwmans, ypaBHEHNE IIIIOCKOCTH B OTPE3KaX
BekropHoe nmpousseeHue

JIuHeitHbIe HEpaBEHCTBA.

JIuneliHOE IpOrpaMMHUpPOBAaHKE
AHamUTUYECKHE METObI PacU€Ta yIiia MexKIy
IPSIMBIMUA B MHOTOTPaHHHUKaX
AHanUTHYECKHUE METOJIbl pacuéra yriia Mexay
IJIOCKOCTSIMU B MHOTOI'PAaHHUKAX

@opMyna pacCTosAHuA OT TOYKHU JO INIOCKOCTHU
KOOpAuHaTax

Haxoxnenue paccTostHUM OT TOUKH JO MIIOCKOCTH

B KyOe

11 KVIACC

KoanuyecTBo 4acoB

Bcero

B

Konrtpoanb
HbIE
padoThI

0

IIpakTu
YyecKHue
padoThbI

0

Jlara
U3yYeHUs

DJIeKTpOHHbIe N (poBbIE
o0pa3oBaTe/bHbIE PeCypChl
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14

15

16

17

18

19

20

21

22

23

24

25

26

Haxoxnenue paccTositHUi OT TOUYKHU J0 TJIOCKOCTH
B IIPABUJILHOM MHUpaMuie

KonTponbhas padbora "Ananuruyeckas
reomeTpus"

CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE
MHOTOTPaHHUKH

CeueHusi MHOTOTPaHHUKOB: METO/ CJIEJIOB
CeueHuss MHOTOTPAHHUKOB: CTaH/IapTHBIC
MIJIOCKOCTH, TIEPECEUEHUS IPSAMBIX U TJIOCKOCTEH
[TapannenbHbie MPSMbIE U TUIOCKOCTH:
napajuiebHbIC CEYCHHUS

[TapannenbHble NPSMBIE U TUIOCKOCTH: PacUET
OTHOIICHUI

[TapamienbHble NPSIMbIE U TIJIOCKOCTH: YTJIbI
MEXTy CKPEIIUBAIOIUMUCS TPSIMBIMHU
[lepnieH UKy ISIpHBIE TIPSMBIE U TUIOCKOCTH:
CTaHJIapTHBIE Mapbl MEPIEHAUKYIISIPHBIX
TJIOCKOCTEH U MPSMBIX, CAMMETPUHI
MHOTOTPaHHUKOB

[lepnieH UKy IsIpHBIE MIPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePIEeHIUKYIIpax
[TepnenguKkysipHBIC IPSMBIE U TUIOCKOCTH:
BBIYHCIICHUS IJTUH B MHOTOTPaHHUKAX
[ToBTOpeHwue: oA MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOTACH

[ToBTOpeHue: GopMyIbl I MIOMIAACH,
COOOpaXeHHsI MOA00MS
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28

29

30

31

32

33

34

35

36

37

38

39

40
41

[ToBTOpEeHME: COOOpaKEHUSI TTOI0OMS

[lmomaau ceyeHnii MHOTOrpaHHUKOB: TIOIIAAN
MMOBEPXHOCTEN

[Tnomaau ceyeHunii MHOTOTPAaHHHUKOB: pa3pe3aHus
Ha 9acTH, COOOpakeHUs M0100us

Kontponbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

O06BeM Tena. OOBEM MPSIMOYTOIBHOTO
napasuielnenurea

3anaun 00 yABOeHUH Ky0a, 0 KBagpaType Ky0a; o
TPUCEKLIUH yria

CrepeoMeTpHuyecKre 3aJa4l, CBSI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO MapaJuieNenune1a

[Ipuknagueie 3aa4u, CBsI3aHHbBIE C BEIYUCICHUEM
00BEMa MPSAMOYTOJILHOTO MapalieNenumnea

O0BEM npsIMOit TPU3MBI

CrepeomeTpudueckue 3a/1auu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB NPSIMOM MPU3MBbI

[TpuxnanHelie 3a1a4um, CBSI3aHHBIE C 00BEMOM
IIPSAIMOY TIPU3MBI

Brruucienue 06EMOB Tell € TOMOUIBIO
ornpenenénHoro uHTerpana. O0bEM HaKJIOHHON
IIPU3MBI

Brraucierrne 00bEMOB TEN C IIOMOIIBIO
onpenenéHHoro uHTerpaga. OobEéM MupaMu bl

dopmyna 00bEMa MUpamMHIbL.

OTtHouleHne 00beMOB TUPAMU/T C OOIIUM YTIOM
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42

43

44

45

46

47

48

49

50

51

52

53

54

55

CrepeoMeTpHUYECKHE 3aJa4H, CBA3aHHBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

CrepeomeTpHudecKre 3a/1a4u, CBA3aHHbIE C
00BbEMaMH MUPaMUIbL

[Mpuknanueie 3ana4uu mo Teme "OO0bEMEBI TET",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

[Tpuknagueie 3agaun 1o Teme "OObEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

[Ipumenenue 00bEMOB. Briunciienne paccTosiHUs
710 INIOCKOCTH

Konrponsnas padora "O6béM MHOTOrpaHHHUKA"

[{uinHapuyeckas IOBEPXHOCTh, 00pa3yolue
LWIMHIPUYECKON TIOBEPXHOCTH

Huwmnap. [psamoit kpyrooit nunuHap. [nomans
MMOBEPXHOCTH LUAJIUHIPA

Konnueckasi moBepXHOCTb, 00pa3yoliye
KOHH4ecKol nosepxHoctu. Konyc

CeueHne KOHycCa INIOCKOCTBIO, MapaJlIeIbHON
IJIOCKOCTH OCHOBAaHMS

VYceuénnblil konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTU KOHYyCa

[Tnomaae 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
KOHycCa

3aiauy Ha JOKa3aTeJIbCTBO U BHIYUCIICHUE,
ITIOCTPOEHHUEM CEUEHNH LUIMHIPA, KOHyCa
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57
58
59

60

61

62
63

64

65

66

67

68

69

CTepeOMeTpI/ILIeCKI/Ie 3aJa4u Ha A0Ka3aTCJIbCTBO U
BBIYHMCIICHUC

HpI/IKJ'IaI[Hl)Ie 3aaa4u, CBA3aHHBLIC C HUJINHAPOM
[Tpuknanueie 3a1a4u

Cdepa u map

[lepeceuenue chepsl U m1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl mIocKoCThIO.

[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl mnockoctero. Bun u
n300pakeHue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€ yacrei
CummMmetpus cdepsl u mapa

CrepeoMeTpHuyecKre 3aaui Ha JJOKAa3aTeIbCTBO U
BBIUUCIICHUE, CBSA3aHHBIC CO CEPOii U mapom,
MOCTPOSHUEM UX CEUCHUH MIIOCKOCTHIO

3amaun Ha JOKA3aTeNbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoid M mapoM, TIOCTPOCHUEM HX
CEYEHUH TUIOCKOCTHIO

[TpuknaaHbie 3a1a9u, CBI3aHHBIE CO chepoil u
1apoM

[ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH,
BBIUUCIIEHUS B OKPYKHOCTH, CTaHapTHHIE
noao0us

Pazniunbie KOMOWHAIMY TET BpAIICHUS
MHOTI'OI'PaHHHUKOB

3anaun no Teme ""Tena U MOBEPXHOCTH
BpaiieHus"
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70

71

72

73

74

75

76

77

78

79

80

3agauu o TeMe ""Tena u MOBEPXHOCTH
BpaueHus"

KonTponbhas padota "Tena u noBepXHOCTH
BpamieHus"

O0béM mummHpa. Teopema 06 00bEME IPAMOTO
WIAHPA

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéuHoro uuterpaita. O0bpEM KoHyca

[Tnomaau 60KOBOM U MOTHON OBEPXHOCTH
KOHYyca

3amaun, CBI3aHHBIE C BEIYUCIEHHEM 00BEMOB
UUJIUHAPA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
IJI0ILIa 1M TOBEpXHOCTEN Ten"

O05BEM mapa u mapoBoro cekropa. Teopema 00
o0béme mapa. [Imomane cdeprl. 3amaun Ha
BBIUUCIIEHUE 00BEMOB II1apa, IIapOBOTO CErMEHTA
1 IIAPOBOTO CEKTOpa

[Ipuknagueie 3agaun "OO0BEMBI TN, CBSI3aHHBIE C
00BEMOM TI1apa U TJIOMIABI0 CPEPHI.
CooTHOIIEHHS MEXTY TUIOIIAIIMHU TOBEPXHOCTEN
U 00bEMaMU ITOT00HBIX TEJT

ITono6HbIe Tena B mpocTpaHcTBe. MI3MeHeHne
00béMa ipu mogooun. CTepeoMeTpudecKue
3aJ1a4yM, CBSI3aHHbIE C BBIYUCIEHHEM 00BEMOB
KonrponsHas padora "[1o1aau noBepxHOCTH U
00BEMBI KPYTIIBIX T
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81

82

83

84

85

86

87

88

89

90

91

92

JIBroxenus npoctpancTBa. OTOOpaKeHHUS.
JIBmkeHus u paBeHCTBO ¢uryp. OO1ire cBoiCTBa
JIBUKCHUN

Buapl nBukeHuil: napauiesbHbIN NEPEHOC,
LEHTpaJbHasi CAMMETPHUS, 3€pKaIbHas
CUMMETPHUS, TOBOPOT BOKPYT MPSMOiA
[IpeobpazoBanus noxobus. [Ipsmas u chepa
Diinepa

['eomeTpuueckue 3aa4u Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "BekTopsl B mpocTpancTse”
Oo6o6maromee nosropenue: "[lapannensHocTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHcTBe"
Ob6o06maromiee noropenue: "BekTopsl B
nmpocTpaHcTae”

Ob6o61matoniee NOBTOpeHue Kypca reomerpun 10—
11 xnaccoB, cuctematu3anus 3HaHuii: "BeKkTopsl
B MpocTpaHcTre"

O06o06maroree TOBTOPEHHUE, CUCTEMATH3AIIHS
3Hanuit: "O6beM MHOTOTpaHHUKA"
O6o6matomiee nmopropenue: "O0bem
MHOIOTpaHHHKA"

Oo6o6maromee mosropenue: "Ilmomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
O06o06maroree TOBTOPEHHUE, CUCTEMATH3AIIHS
3Hanui: "[lnomann moBepXHOCTH U 0OBEMBI
KpyTJjbiX Tea"
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93
94

95

96

97

98

99
100
101

102

HTorosasi KOHTpoOJIbHASA padoTa
AHanu3 KOHTPOJIbHOHN paOOThI

[ToBTOpeHme, 06001IeHNE U cCUCTeMaTU3alUs
3HAHUH

HcTopus pa3BUTHS CTEPEOMETPHUU 1

I/ICTOpI/IH Pa3sBUTHA CTCPCOMETPUU KaK HAYKH U e€
POJib B pa3BUTHHU COBPECMCHHBIX MHXXCHCPHBIX U 1
KOMIIBIOTCPHBIX TEXHOJIOTHI

CrepeomeTpus Kak HayKa U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUH

O06001eHre Kypca CTepeoMeTpur
[ToBTOpEHME KypCca CTEpEOMETPUH
[ToBTOpEeHUe U cUcTeMaTH3AIMs 3HAHUI

HcTropus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Maremaruka: 'eometpus, 10 kimacc/ ITotockyes E.B., 3saBuu JI.W., O6mecTBO
C OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«3marenscrBo «IIpocBemenue»

* Maremaruka: ['eometpus, 11 kinacc/ [lotockyes E.B., 3saBuu JI.M., O01mecTBO
C OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKunoHepHOE 00111ECTBO

«M3parenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
Metoanueckoe nocobue. Maremaruka. 10-11 kmacesl yriyOnEHHBIN ypOBEHb

(2023 1.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
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