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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOrMYeCKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YAaCTHOCTH
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTH  MPUOOpPETeHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputreTHbIMH 3a3JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOIOTPaHHUKMA M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMATUKU B MPOBEICHUU
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, WCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, pacHpeleEHHBIM IO ToJaaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychnoBus Juis auddepeHuHaniiu  00OydeHHSs,  MMOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MNOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECeKaroluect,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIEHIUMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHfHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpencraBieHne o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTAdIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eHCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMIIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHIPA, MUpaMUabl U KoHyca. OO0bEM mapa U IIapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopauHaT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIM IMEPEeHOoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoUeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBHI, OMPOCHI U APYroe), yYMEHHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIO Hapoja, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEelieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUN;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXKICHUA C CYKICHHSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpolecca U pe3yibTara pPelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboTel (00CykaAeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3ada4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOIIEHUH U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CGepuyecKoil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSAMU TEJ
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus mpu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
PO
1 Beejenie B cTepeoMeTpiio 23 1 https://resh.edu.ru/subject/17/
B3anMHOe pacnonokeHue npsmsIx B PoII
2 6 .
MPOCTPAHCTBE https://resh.edu.ru/subject/17/
[TapamenpHOCTB IPSIMBIX U INIOCKOCTEH B POLI
3 8 .
IIPOCTPAHCTBE https://resh.edu.ru/subject/17/
[leprieHAMKYAAPHOCTD NPAMBIX U PoII
4 B 25 1 .
IJIOCKOCTEH B MPOCTPAHCTBE https://resh.edu.ru/subject/17/
POII
° Y TIIBL 11 pACCTOSHIS 16 1 https://resh.edu.ru/subject/17/
POII
0 MuororparHiKit ! 1 https://resh.edu.ru/subject/17/
POl
! Bexropet 8 mpocTpancTse 12 https://resh.edu.ru/subject/17/
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 4 POIII
3HAHUU https://resh.edu.ru/subject/17/
PO
o Hpomexyrouras arrecTatis 1 L https://resh.edu.ru/subject/17/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5



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

11 KJIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI

1 AHanuTH4eckas reoMeTpHs 15 1 POUI https://resh.edu.ru/subject/17/
I1 606

2 OBTOPEHHE, 000 IJ_[CHI:Ie 1 15 1 POIII https://resh.edu.ru/subject/17/
CUCTeMaTH3alusl 3HAaHHUH

3 O0BEéM MHOTOTPaHHUKA 17 1 POIII https://resh.edu.ru/subject/17/

4 Tena BpameHus 24 1 POIII https://resh.edu.ru/subject/17/
I N

5 JIOIALH TIOBEPXHOCTH i O0LEMEI 9 1 POIII https://resh edu.ru/subject/17/
KPYTJIBIX TEII

6 JIBrokeHus 5 1 POIII https://resh.edu.ru/subject/17/
I1 06006

7 OBTOPEHHE, 000 merule 1 16 POIII https://resh.edu.ru/subject/17/
CUCTeMaTH3alusl 3HAaHHUH

8 [IpomexyTouHas aTTecTanus 1 1 POUI https://resh.edu.ru/subject/17/

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
1 IUIOCKOCTH, MapaJljIeNIbHBIX PSIMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKa, psMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE ITpaBHIIa
2 n300pakeHys Ha pUCYHKE IUIOCKOCTH,
NapauIeJIbHBIX IPSAMbIX (OTPE3KOB), CEPEANHbI
OTpe3Ka

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
3 HepeceKaroIInecs npsMasi U MIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

ITonsATHA: IEpeceKaronuecs I0CKOCTH,

4 [IEPECEKAIOIIMECS psAMasi U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHNe MPOCTEUIINX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, U300pa’keHNE MPOCTEUITNX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTEPCOMETPHH U TICPBBIC CICACTBUA N3
HHUX

8 AxcuoMsl CTCPCOMCTPHUU U NICPBBIC CICACTBUA U3




HHX

10

11

12

13

14

15

AKCHOMBI CTEPEOMETPUHU U TIEPBbBIE CIEACTBUS U3
HuX. CrocoObl 3a/1aHUs IPSIMBIX | IJIOCKOCTEN B
npoctpancTBe. O003HAYEHUS TPSIMBIX U
IJIOCKOCTEM

N3o00paxeHue cedeHuit mupamuibl, Kyoa v Mpu3Msl,
KOTOpBIE MTPOXOAT uepe3 ux péopa. M3o0pakenue
[IEpPECEUCHM S MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue nocTpOECHHBIX CEYCHUHN pa3HBIMHU
[IBETaMHU

N300paxeHne cedeHuit mupamubl, Kyoa v MpU3Mbl,
KOTOpBIE MTPOXOIAT uepe3 ux péopa. M3ob0pakenue
NepECEYECHU S MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue noCcTpOECHHBIX CEYCHUHN Pa3HBIMHU
[IBETaMHU

N300paxeHne ceyeHn i MMpaMuIbl, Ky0a ¥ IPU3MBI,
KOTOpbIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
HepeceveHUs MOTYyICHHBIX TNIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
OBE€TaMH

N300paxeHne ced4eHnit MupamMubl, Kyoa v MPU3MBI,
KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue
MIEPECECUCHHMS TOTYICHHBIX IJIOCKOCTEH.
PackpammBanue NOCTpOEHHBIX CEYEHUIN Pa3HBIMHU
oBEeTaMn

Merton ciaenoB ajs MMOCTPOCHUA ceueHUI

Merton cnefoB ajist mocTpoeHus ceueHuid. CBoCTBa
MEePECEUCHUI MPSAMBIX U MIIOCKOCTEN




16

Mertopn cnenoB aiis noctTpoenus ceueHuid. CBoiicTBa
MEePEeCeUCHH I PSIMBIX U TIIIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B nupamuie, Kyoe o Tpém
ToukaM Ha péopax. Co3qaHme BHIHOCHBIX YePTEKEH
Y 3aIIUCh 111ar0B ITOCTPOECHUS

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHue BHIHOCHBIX YepTexkKe
Y 3aIKCh 11aroB MOCTPOCHUS

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém

ToukaMm Ha péopax. Co3aHKe BHIHOCHBIX YepTexkKe
U 3aIUCh I1arOB MOCTPOCHHUS

20

[locTpoenue ceuenuii B nupamue, Kyoe o Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX YepTexel
Y 3aIKCh I1aroB NOCTPOECHHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX 0oTpe3kax. [logoOue
TPEYTOJILHUKOB

22

23

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacyeTsl B ce4eHHsIX Ha BBIHOCHBIX YE€pPTEkKaAX.
Hcropust pa3BUTHS INTAHUMETPUU U CTEPEOMETPUU

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.
Cevenus"

24

Bzanmuoe PACIIOIIOKCHHUEC MTPAMBIX B ITPOCTPAHCTBE.
CKpCH_II/IBaIOIJ_II/IGCSI MpsMBIC. HpI/ISHaKI/I
CKpCIIUBAOIHNXCA IPAMBIX. HapaHHeHBHLIC
MMpAMBIC B IPOCTPAHCTBC

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH
MPSAMON MapaJIeTbHON JTAHHOW MPSMOW,




MPOXO/ISIIEH uepe3 TOUKY MPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsamoi. Jlemma o
MEePECCUCHHUH MapaICIIbHBIX MPSIMBIX TUIOCKOCTHIO

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx
napaJulebHBIX IPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS NIPSAMBIX

27

28

29

[MapamiensHoe npoekTrpoBaHue. OCHOBHBIE
CBOMCTBA MapaJlICIbHOTO IPOEKTUPOBAHMUS.
N3ob6pakenue pa3HbIx GUryp B mapamiebHOI
MPOEKIUU

LlenTpanpHas npoekuus. Yroji ¢ COHanpaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

3amaun Ha JOKa3aTeNbCTBO U UCCIIEeI0OBaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaJNIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npocTtpaHcTie. [I[pu3Hak nmapamieabHOCTH NMPSIMON 1
miockocTi. CBOMCTBA NapaJlJIeIbHOCTH MPAMOU U
MIIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BEIYUCIIEHUE U
JI0OKa3aTelIbCTBO, CBS3aHHBIE C ITAPAUIEIBHOCTHIO
MPSAMBIX U TJIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue cedenus, IPOXOAAILEro Yepe3 JaHHYI0
IPSIMYIO Ha YEPTEKE U NapajuIeIbHOTO IPYron
npsMoil. Pacuér oTHOMIEHMI

HapaJ'IJ'ICJIBHaSI npoeKuysd, IPUMCHCHUC IJIA
MMOCTPOCHUA ceueHUI KY63. " nnapaJurejcnuicaa.
CBoiicTBa MNnapaiceJICIrIic1a U Mpru3mMbI




34

IMapannensHele mockoctu. [IpusHaku
HapajjIeIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napauIeIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIICH uepe3 TOUKY, He
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U CJIEJICTBUS
u3 Heé

36

37

38

CBolicTBa napajuiesIbHbIX IJIOCKOCTEH: O
NapajuieIbHOCTH MPSIMBIX TIEPECeUCHUs MpU
MEPECCUCHHH JIBYX MapaJlIeIbHBIX TIOCKOCTEH
TpeThen

CaolicTBa napasuieiabHbIX MIOCKOCTEN: 00 0Tpe3kax
MapauIeIbHBIX MPSIMbIX, 3aAKIIOUEHHBIX MEXTY
napauieIbHBIMU TUIOCKOCTSAMH; O TIEPECCUCHUH
MPSIMO C IBYMS MapajuieIbHBIMU TIJIOCKOCTSIMU

[ToBTOpenue: TeopeMa Iludaropa Ha miockocTu

39

[ToBTOpEHUE: TPUTOHOMETPHS IPSAMOYTOIIBHOTO
TPEYroJIbHUKA

40

41

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaenenunesa

Boruncnenue 1MH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenumnee

42

[IeprieHIMKyYIAPHOCTD NMPSMOMN U IJIOCKOCTH.
[Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

43

44

[lepneHAMKyYISIPHOCT MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U
IUIOCKOCTH

TeopeMa 0 CYIICCTBOBAHUU U CAUMHCTBCHHOCTHU




IPSIMOM, POXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

[ImockocT U NepHeHIUKYIIIPHBIE UM NIPSMBIE B

4 MHOT'OT'paHHHKaX

46 [TnockocTy U nepreHANKYIIApHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

47 [eprienaukynsap u HakinoHHas. [Toctpoenue
HEepHEHINKYIIApa U3 TOUKU Ha MPSIMYIO

48 [eprienaukymnsap u HakinoHHast. [Toctpoenue
NEepIEHINKYIISpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHaAnKysapax (mpsmas u
obOpatHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsamas u
oOpartHast)

o1 VYroa Mexay CKpeluBaroMMHCS IPSIMBbIMU

59 [Touck neprneHAnKYISAPHBIX IPSIMBIX C TOMOIIBIO
HEepIEHIUKYISAPHBIX TUNIOCKOCTEH

53 OproroHaibHOE MPOESKTUPOBAHHE

54 [TocTpoenue ceuenuii kyoa, mpu3Mbl, IPaBUIBHOM
NUPaMU/IbI ¢ IOMOIIBIO0 OPTOTOHAJIBHON MPOEKIIUU

55 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUIbHOMN
NUPaMU/IbI ¢ TOMOIIBIO OPTOTOHAJIBHON MPOEKIIUN
CuMMeTpus B IPOCTPAHCTBE OTHOCHTEIHHO

56 tockocTH. [1mockocT cuMMeTpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSMOH U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacdy€r paccTostHUI




OT TOYKH OO IINIOCKOCTHU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacdy€T paccTosiHuii

> OT TOYKH JI0 IIJIOCKOCTHU

60 Crioco0Ob!I OIIyCTUTh MEPIEHAUKYIIAPBI: CAMMETPHUS,
CABUT TOYKH I10 NTAPAJLIEIBHON IPAMON

61 CnBur no HenapasuieaIbHOU MPSIMON, U3MEHEHUE
paccTosHui

62 KoHTposbHas padota "B3anMHOe pacmosioxeHue
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"
IToBTOpEHME: Yyron Mexay NpsMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MKy CKpEeIIUBaOIIUMHUCS
IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre METOIbI BHIYUCICHUS YIJIa MEXY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

67 [lepnennukynspHeie miaockoctu. CBoiicTBa
B3aMMHO NEPIEHINKYISPHBIX MIIOCKOCTEN
[Tpu3Hak neprneHuKyIIPHOCTH IUIOCKOCTEM;

68 TEopeMa O MPSIMOH IepecedeHust ABYX TUIOCKOCTEH
NEePIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;

69 WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuiesenuneia

70 Teopema o 1MaroHanu NPSMOYroJIbHOTO

napajjejenuicaa u CJICACTBUC U3 Hee




CrepeomeTpruecKue 1 NpUKIaJIHbIC 33]1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX
1 TUIOCKOCTH
[loBTOpEHUE: CKpeLMBarOLIMECs PSIMBIE,

72 napajuleJbHbIE IIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX
[Tapa nmapanieabHbIX TIOCKOCTEN HA

73 CKPEIIMBAIOIIUXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUAX

74 Paccrostnie OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH
Boruncnenue pacCTosHAN MEXIY

75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIJIIPHON IIJIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA JJIs TPEXTPAaHHBIX

76 yrioB. Teopema IIudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yria

77 DneMeHTHI ChepUIeCKOil TEOMETPHUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78 Konrponbnas padora "Yrisl u paccTosHus"

79 CucremaTtuzanus 3HaHui "MHOTOTpaHHUK U €T0
AJIEMEHTHI"

80 ITupamuna. Buasl nupamug. [IpaBunbaas nupamuia

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunbHas npusma

82 [IpsiMolt mapayenenunen, NpsMoyroIbHbIN

napajuiesenumnes, Kyo




83 Boinykinble MHOrorpanHuku. Teopema Ditiepa
84 Breinmykibsie MHOTOrpaHHUKU. Teopema Ditnepa.
[IpaBunbHBIE U TOTYPABUIBLHBIE MHOTOT PAHHUKU
85 KoHnTtposbhas padora "MHororpaHHuku"
86 [TonsaTre BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE
87 CyMMa BEKTOpOB
88 Pa3zHoctb BekTOpOB
89 [TpaBuio mapasienenurena
90 YMHOKEHHE BEKTOpa Ha YHCIIO0
01 Pasnoxxenue BexTopa 1o 6aszucy Tpéx BEKTOPOB, HE
JIKAIIUX B OJTHOM TIOCKOCTH
92 CkansipHoe pOu3BEACHNE
93 Brrauciienue yria Mexay BEKTOpaMu B
POCTPAHCTBE
94 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1
96 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMHu 1
O00011IeHNE U CUCTEMATU3AIUS 3HAHUI:
98 [TapaniensHOCTh MPSMBIX U MJIOCKOCTEH B
NIPOCTPAHCTBE
O00011IeHNE U CUCTEMATU3AIUS 3HAHUI:
99 [lepneHAUKYISIPHOCTH MPSAMBIX U TIOCKOCTEH B
POCTPaHCTBE
100 O0001eHne 1 cUCTEMaTU3AINS 3HAHWI
MHororpanHuKu
101 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN:




MHororpanHuKu

102 [IpomexxyTouHas aTTecTamus 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 IToBTOpenue Tembl "KoopiuHaTel BEeKTOpa Ha 1
IJIOCKOCTH U B POCTpaHCcTBE"

5 [ToBTOpenue Tembl "CkansipHoe IPOU3BEICHUE 1
BEKTOPOB"

3 [ToBTOpenue Temsbl "Bbryucienne yria Mexmay 1
BEKTOPAaMH B IIpocTpaHcTBe"”

4 [ToBTOpEeHue Tembl "YpaBHEHUE TPSIMO, 1
IPOXOJAIIEH yepe3 1Be TOUKU"

5 YpaBHEeHHeE MJI0OCKOCTH, HOPMallb, YPaBHEHHE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEHUE MJIOCKOCTH, HOPMaJlb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexropHoe npounsseneHne 1

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE

9 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE

10 AHaJIUTHYECKNE METOBI pPacUuéTa yrila Mex1y 1
PSIMBIMUA B MHOTOTPAaHHHKAX

11 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy 1
IUIOCKOCTSIMU B MHOI'OTPaHHUKAax

12 ®opmysa pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTH B 1

KOOpAMHATAX




HaxoxeHne paccTosiHuid OT TOUYKHU 10 TIIIOCKOCTH B

13 Kyoe

14 HaxoxeHne paccTosiHuid OT TOYKHU 10 TIJIOCKOCTH B
IIPaBUJIILHON IIUPAMUJIC

15 KoHnTtposbHas pabota "AHamuTndeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIaPTHHIE
MHOTOIPaHHUKH

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
IJIOCKOCTH, MepeceueHUs MPSAMBIX U TUIOCKOCTEH

19 [TapamienbHble TPSIMBIEC U TJIOCKOCTH:
napajuie’bHbIe CEUeHUs

20 [TapannenpHble MPsIMBbIE U TUIOCKOCTH: PacuéT
OTHOLLEHUN

21 [TapamienbHbIe TPSIMBIE U FIOCKOCTH: YTIIBI MEXKITY
CKPELIUBAIOIIMMUCS TPSIMbIMU
[TepnienauKymsIpHBIC IPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TIAPhI IEPIIECHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

93 [lepnenauKynsipHbIE TPSIMBIE U TNIOCKOCTHU: TEOPEMA
0 Tpex MEPIEeHIUKYIIpax

24 [lepnienquKyAsipHBIE IPSMBIE U TIIOCKOCTHU:
BBIUMCJICHHUS ITTHH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIONTAAN MHOTOYTOJIHUKOB,
(bOopMyIIBI TS TUTOIIAICH, COOOpaKeHUs TOA00H S

26 [ToBTOpEeHuE: MO MHOTOYTOJIbHUKOB,

(bopMyIIBI TS TUTOIIA/ICH, COOOpaKeHUs TOA00H S




HOBTOp CHUC: TJIOIIaA MHOI'OYI'OJIbHUKOB,

27 (bopMyJIBI IS TUTOIIAICH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noao0us
[Tnomany ceyeHnit MHOTOTPAaHHUKOB: TIOIIATU

29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKEHUS
no00us

30 Kontposbhas padota "IloBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"

31 O61éM Tena. OOBEeM MPSIMOYTOIBHOTO
napaienenunea

39 3anauum 00 yABOEHHHM Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKLIUH yTiia

33 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPsIMOYTOJILHOTO Tapasiiesenumnea

34 [IpuxiagHbie 3a/1a9, CBSI3aHHBIE C BEIYMCICHHEM
00BEMa TIPSIMOYTOJIBHOTO TTapajuiesienuneia

35 O06BEM npsMOit IPU3MBI

36 CrepeomeTpHUeCcKHEe 3a/1a9H, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB MPSIMOU TIPU3MBI

37 [Ipuknansele 3a1a4un, cBsI3aHHBIE C 00BEMOM
IPSAMOM TIPU3MBI
Brruucnenue 06EMOB Tell € TOMOIIBIO

38 omnpenenéHHoro nHTerpaina. O6bEM HaKIIOHHOM
TIPU3MBI

39 Brruucnenue 06EMOB Tell € TOMOIIBIO

omnpenenéHHoro nHTerpaita. O6bEM nupamusl




®opmyna o6bpéMa nmupamuel. OTHOIIEHHE 00BEMOB

40
nUpaMu/ ¢ OOLUM YTIOM

41 ®opmyna o6bpéMa nmupamuiel. OTHOIIEHHE 00BEMOB
OUpaMUJ ¢ OOIIUM YTIIOM

42 CrepeoMeTpuUeCcKre 3aJa4l, CBA3aHHbIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpHUuecKre 3a]]a4i, CBA3aHHBIE C
00BbEMaMu MMPaMHU/Ib

44 [Ipuknanueie 3anauu no teme "OO6bEMBI TEN",
CBsI3aHHbIE C 00BEMOM HAKIIOHHOW MTPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IHPAMU/IBI

16 [Ipumenenne 06bEMOB. BriunciieHue paccTostHUS
J10 IIJIOCKOCTHU

47 KonTtponsnas padora "O6béM MHOTOrpaHHHUKA"

48 [{nmHapuyeckas MOBEPXHOCTh, 00Opa3yrolIye
LWIMHIPUYECKON TOBEPXHOCTH

49 umuaap. Ipamoi kpyrosoi nunusap. [nomane
MOBEPXHOCTH IIMJINHIPA

50 Konnueckasi moBepxHOCTb, 00pa3yromye
KOHMYeCKOoH noBepxHocTu. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO, apaJIeIbHON
IJIOCKOCTH OCHOBAaHMS

59 VYceuénnnlil konyc. M300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas GOKOBOI MOBEPXHOCTH U MOJTHON
MIOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H IMTOJTHOM




IMMOBCPXHOCTHU KOHYCA

CTepeOMCTpI/IquKI/IC 3aa4d Ha A0Ka3aTCJIbCTBO U

55 BBIUMCJIEHHE, TOCTPOCHUEM CEUEHUN LIMINHIPA,
KOHYCa
CrepeomeTpHyecKue 3a/1aui Ha T0Ka3aTelbCTBO U
56 BBIYHCIICHHUE, TIOCTPOCHUEM CEUCHHH IIMITHHIPA,
KOHYyca
57 [Ipuknagable 3312491, CBI3aHHBIC C IIUIMHIPOM
58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHITHHAPOM
59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanue mapa u cdepsl miockocteo. Bug n
n300paxxeHue mapa
[lepeceuenue cdepsl u mapa ¢ IIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockoctsro. Bug n
n300paxKeHue mapa
62 VYpasuenue coepsl. [Tnomans chepst u e€ vacteit
63 Cummerpus chepsl 1 mapa
CrepeomeTpHuyeckHe 3aJaul Ha JOKa3aTelbCTBO U
64 BBIUKCJICHHE, CBA3aHHBIE CO CEpOoil U mapom,
MOCTPOCHUEM MX CEUEHHH MIOCKOCTBIO
CrepeomeTpuyeckue 3aJauu Ha JOKa3aTelbCTBO U
65 BBIUMCJICHHE, CBS3aHHBIE CO CPEpOoil U mapom,
MOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO
66 [Ipuknagabie 3a1a9n, CBSI3aHHbBIE CO chepoit u
rapom
67 [ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH,

BBIYHUCIICHUA B OKPYXXHOCTH, CTAHJAPTHBIC HO)]O6I/ISI




Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

o8 MHOTOTPaHHUKOB

69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpareHus "

70 3agauu o Teme "Tena 1 MOBEpXHOCTH BpaleHus"

71 KonTtponbHast padota "Tena 1 moBepXHOCTH
BpanieHus"

79 O0BeM muuHapa. Teopema 06 00bEME MPSIMOTO
HUIMH]IpA

73 Boruncnenue 00bEMOB TEN ¢ TOMOIIbIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74 [Tnomraau 60KOBOY U TIOTHON TTOBEPXHOCTH KOHYCA

75 CrepeoMeTpHruecKUe 3a]a4u, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IIMIIMHpPA, KOHYCa

76 [Ipuknanueie 3anaun o Teme "OO0bEMBI U TIIOMIATN
noBepxHocrel Ten"

O06BéM mapa u maposoro cekropa. Teopema 00
00béme mapa. [lnomans chepsr.

77 CrepeomeTpuuecKue 3a1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB II1apa, IIapOBOTO CErMEHTa
Y IIapOBOTO CEKTOpa
[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",

78 CBsI3aHHbBIE C 00BEMOM I1apa U IJIOUIA/IbI0 CEpHI.
COOTHOIIICHHS] MKy TUIOIIAISIMU TIOBEPXHOCTEN 1
00BEMaMHU TTOOOHEIX TEI
[Tomo6HbIe Tena B mpocTpaHCcTBe. M3MeHeHMe

79 00Bréma mpu nogobuun. CTepeomMeTprudecKue 3a1auu,

CBA3AHHBIC C BHIYHUCIICHUCM O6T)éMOB TSI N
IJIOMIAIe TOBEPXHOCTEN




80

KonTtponpHas padora "[1nomaan moBepxXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

82

83

JBuxenust npocrpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHcTBo ¢uryp. OOume cBoiicTBa
JIBIDKCHUN

Buapl nBrkeHuniA: napajuiebHbIA IEPEHOC,
LEHTpAJIbHAsl CAMMETPHUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOi

[IpeoOpazoBanms nomoodwus. [Ipsmas u chepa
Oitnepa

84
85

FGOMCTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHHUEC NIBUKCHUA

KoHnTtposbHas padota "BekTopsl B mpocTpaHcTse”

86

O6o6maromee nopropenue 11 MOHITHI U METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3HaHuii: "[lapaienbHOCTh NPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTse”

87

O6o06matomiee moBToperue 11 moHSITHIT 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

88

89

90

O6o06matomiee moBroperue 11 moHSITHIT 1 METOIOB
Kypca reomerpuu 10—11 kaccoB, cuctemaTu3aus
3HaHMi: "BekTopsl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 mOHATHII U METOIOB
Kypca reomerpun 10—11 kmaccoB, cucremaTu3anus
3HaHui: "OObeM MHOrOrpaHHUKaA"

O6o6maromiee nopropenue 11 mMOHITHII U METOIOB

Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "OO6beM MHOrOrpaHHuka"




91

O6o6maromee nopropenue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOIpaHHHUKA"

92

O6o6maromee noproperne 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 kiaccoB, cucremaTuzanus
3Hanui: "Ilnomaay noBepxHoCcTH 1 00BEMBI
KpyIJibIX Ten"

93

O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3HaHui: "Ilnomanu NoBepXHOCTH U 0OBEMBI
KpYyIJbIX Ten"

94

95

96

97

O6o06matoiee moBTopeHue 11 MOHATHI B METOIOB
Kypca reomerpun 10—11 kaccoB, cucremaTu3anms
3Hanui: "Ilnomaan noBepxXHOCTH 1 00BEMBI
KpYyIJbIX Ten"

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKU U ee
POJIb B pa3BUTHHU COBPEMCHHBIX NWHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK HAYKHU U ee
POJib B pa3BUTHHU COBPEMCHHBIX WHKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPHUM KaK HAYKH U €€

POJIb B pa3BUTHHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT i

98

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BuTus CTEPEOMETPUH KAaK HAyKH U €€




POJIb B Pa3BUTHU COBPEMCHHBIX NMHIKCHCPHLIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€

100 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHI
Vcropust pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€
101 POJIb B Pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTUI
102 [TpomexyTouHas aTTecTalus 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

VYpoku Poccuiickoit anekTponHoit mkossl (POLI)



		2023-10-07T21:55:36+0300
	Костюков Игорь Юрьевич




