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HOACHUTEJBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
obmiero o0Opa3oBaHMsl, TAK KaKk 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTM W IIPEAMETOB TI'YMAaHMTAPHOIO IHKIJIA.
[TockonpKky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUECKUX
3aJa4, YMEHME BBIABUIATh M OIPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
dbuznyecKux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi MOpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOUIEH mpeaMeTHOl obnactu «MaremaTuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYphI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMeTpuu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pPEalbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTrO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUN PACCYKJICHUN;

dbopMupOBaHHE yYMEHHUS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHHUSI WX HPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJIEpKAHUEM,
(GopMUpOBaHHE MPENCTAaBICHHsT O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECa K U3YYEHUIO TEOMETPUU;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W TJIOCKOCTM B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHust DenepanibHOM padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TTOHATUSIMH ¥ HABBIKAMH TTOCJICIOBATEILHO M TIOCTYNATENBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISICT:

co3math  ycnmoBus i auddepeHumManuiu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOOecrneyuTh yrayOnaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIIKEHUIO H3YyYEHUS MATeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIC/ICTBUSI U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPIMBIX, IAPAIIIEIBHOCTD MIPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IEPIEHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  MJIOCKOCTH,  HpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXIpaHHbId U MHOTOI'PaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNunes] U  €ro  CBOMCTBA.
Kparuaiimime mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaAMUJBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETPUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPas3jgoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvsi: IMUIMHApPUYECKAss TOBEPXHOCTh, KOHHWYECKas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. OO0BEM 1Iapa U IIapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WJIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAILICHUS: CEUCHUS LUIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ INEpEeHOCca
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOMCTBa BEKTOPHOIO yMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA MEPEHOC,
LECHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYyHKUMSIMA ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSAILIEMY POCCHWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMHUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4yHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrt U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO HA MPOTSHKCHUM BCEU JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM Ui pemieHus 3amad B 00acTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW W OOIIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHSAMH, (DOpMyIUpOBaAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHpOpMaun o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXACHUA C CYXIACHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaThH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pPEelieHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI paboOT, JIOTOBapWBATHCs, OOCYX JaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHMBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUS] MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOIICHUWA U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e WU3BJIEKATh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIEC MOHATHS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(opMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEIUYMH;

e UMETh NPEIACTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacCIoiokeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalIlCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJ;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

W3BJIEKATh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4 HA BBIYMCIICHHUE YIJIOB MEXKIY IMPSIMBIMU
U TUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs OA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS IUIMHIIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIME YePE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TNIpPOlLIECCE IOMCKA  PEIICHHS
MaTeMaTU4ecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
N HanMenoBamme KounyecTBO 4acoB DJIeKTPOHHbIE
(undposbie)
n/ pa3icjioB U TeM Beer | Konrpoubnbl | Ilpakruyecku
oOpa3oBaTe/ibHbIE
n NporpaMMbI o e padoThI e padoThI
pecypchl
Beexerie B http://wmolow.edu.r
! cTe Heo E€TPHUIO 23 ! ° 4
T METPU
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B
;:grnli)(;zeHHe http://wmolow.edu.r
2 1; SIMBIX B 6 ! 1 4
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I1
0 a:;z;eflLHOCTb http://wmolow.edu.r
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I1
. EPE;IE;II;YH}IPHOCT http://wmolow.edu.r
4 HJI(?CKOCTGIZ B 2 / 4
https://resh.edu.ru/
MPOCTPAHCTBE
http://wmolow.edu.r
5 VYTIIBl ¥ pacCcTOSHUS 16 1 3 u
https://resh.edu.ru/
http://wmolow.edu.r
6 MHororpanHuKu 7 1 1 u
https://resh.edu.ru/
BeKTobLL B http://wmolow.edu.r
7 p 12 2 u
fpocTparctse https://resh.edu.ru/
I1
OBTOpEHHE, http://wmolow.edu.r
0000111eHNE 1
8 CHUCTEMATH3AINA > 2 4
. 1 https://resh.edu.ru/
3HAHUH
OBHIEE KOJIMYECTBO
YACOB I10 102 6 22
TTPOTPAMME
11 KVIIACC
Ne HaumMeHoBaHu KoumnuectBo yacos JJIeKTPOHHbIE




w © PasIeiIon | Bcer | Konrpoabnbl | IIpakTuuyecku (ungpossie)
n TeM odpa3oBaTejbHbIE
0 e padoThl e padoThI
NMPOrpaMmblI pecypchl
http://wmolow.edu.r
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II
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http://wmolow.edu.r
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https://resh.edu.ru/
II
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UCTEMATU3ALU
. 1 https://resh.edu.ru/
s 3HAHUH
OBILEE http://wmolow.edu.r
KOJIMYECTBO 102 8 )1 u
YACOBIIO https://resh.edu.ru/
ITPOTPAMME
IHOYPOYHOE INVNIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Koa-go
n/n yp JacoB
| OcHoBHbIE TpaBUiIa H300paKEHUS HA PUCYHKE MJIOCKOCTH, TapaieIbHbIX 1
MPSMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
2 [ToHSATHS CTepeOMETpHH: TOYKA, IIPsMasi, INIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC 1




MpaBujIa N300pakeHUs Ha PUCYHKE TUIOCKOCTH, NMapauIeIbHbBIX IPSIMBIX
(0Tpe3koB), cepeIMHbI OTpE3Ka

IlousTus: MEPECCKAIMNECS IINIOCKOCTH, IIEPECCKAOIMIUEC ITPsAMasd U

3
IUIOCKOCTB; TIOIYIPOCTPAHCTBO

4 [TonsaTus: nepecekaromuecs MIOCKOCTH, epecEeKaAroIUecs npsMas U
IUIOCKOCTB; TIOIYIPOCTPAHCTBO

5 MHororpanHuKH, ©300paKeHHE TPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIECTBYIOIUX 00BEKTOB

6 MHororpaHHuKH, U300paKeHNE MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HecylecTByomux 00bekToB. IIpoBepounas padora

7 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIESACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIAEACTBUSA U3 HUX

9 AKCHOMBI CTEPEOMETPHH U TIEPBBIE ClieACTBUS 13 HUX. CIocOOBI 3a1aHus
NPSIMBIX M IJIOCKOCTEH B mpocTpaHcTBe. OO03HAYCHUS MPSMBIX U TUIOCKOCTEH
N300pakenue ceueHuil nupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIAT Yepe3

10 ux péopa. M3o0paxkeHne nepeceyeHnst MoMTy4YeHHbBIX TUIOCKOCTEH.

aCKpalIMBaHUE TIOCTPOCHHBIX CEYCHUH pa3HBIMU I[BETAMHU

P
N300pakenune ceueHuil nmupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIAT Yepe3

11 ux péopa. M3o0paxkeHune nepeceyeHust MoJTy4YeHHbIX IIOCKOCTEH.

aCKpalIMBaHUE TIOCTPOCHHBIX CEYCHUH pa3HBIMH [[BETAMHU

P
N300pakeHue ceueHuil nmupaMubl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3

12 ux péopa. M3o0paxkeHne nepeceyeHust MoJTy4yeHHbIX IIOCKOCTEH.
PackpamBanyue NOCTPOSHHBIX CEYEHUH Pa3HBIMH L[BETAMU
N300pakeHue ceueHuil mupaMupl, Kyoa U PU3MBI, KOTOPBIE MTPOXOIST Yepe3

13 ux péopa. M3o0paxkeHune nepeceyeHust MoJTy4yeHHbIX IIOCKOCTEH.
PackpammBaHue NOCTPOSHHBIX CEYeHUI pa3HbIMU LBeTaMU. [IpoBepounas
pabota

14 Merton cnenoB 1uisi TOCTPOCHUST CEUYECHHI

15 Meton crnenoB Juist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuil NpsMbIX U
IIJIOCKOCTEN

16 Mertona cnenoB i mocTpoeHus ceueHnit. CBoiicTBa nepeceueHui mpsiMbIX U
IIJIOCKOCTEN

7 ITocTpoenue ceuenuii B nupamuze, Kyoe rno Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKeil U 3aliCh IAaroB MOCTPOCHUS

13 [Toctpoenue ceuenunii B nupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH M 3aITUCh [IaroB MOCTPOCHUS

19 [Toctpoenue ceuenunii B nupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB MOCTPOSHUS

20 ITocTpoenue ceuenuii B nupamuse, Kyoe rno Tpém Toukam Ha péopax. Coznanue

BBIHOCHBIX ‘-ICpTG)KCfI U 3aIUChb aroB NOCTPOCHUA. HpOBepquaﬁ pa60Ta




IToBTOpenune nnanumerpun: Teopema 0 NPONOPLMOHATIBHBIX OTPE3KaX.

21 [Tonobue TpeyroabHUKOB

” [ToBTOopenue manumerpun: Teopema MeHenas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX 4epTexkax. McTtopus pa3BuTHs IUIAHUMETPUU U CTEPEOMETPUN

23 KoutpoabHnas padora "Axcuomsl crepeomerpuu. Ceuenus"
B3aumHoe pacnonoxeHnue npsmMbIx B IpocTpaHcTBe. CKpelyBaromuecs

24 npsimble. [IpusHaku ckpemuBaronmxcs npsmbix. [lapannensHbie npsmMoie B
MIPOCTPAHCTBE
TeopeMa 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTHU IIPSMOM NapaJlIeIbHOW JaHHON

25 MPAMOM, NPOXOASAUIEN YEPE3 TOUKY IPOCTPAHCTBA U HE JIEKAILIECH HA JaHHOU
npsMoi. JIemMma o0 nepecedeHny napauiesIbHbIX IPSAMBIX IUIOCKOCTBIO

26 [TapannenbHOCTh TpeX NpsIMbIX. Teopema 0 TPEX mapajielnbHbIX MPSMBIX.
Teopema o ckpeluBarOIUXCsl MPSAMBIX

7 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOICTBA NAPAJLIEIBHOTO
npoektupoBanus. 300paxkeHne pazHbIX GUryp B mapaiebHON IPOSKIUU

)3 LenTpanbHas MpoeKLUs. YTOJ C COHAIIPABIEHHBIMU CTOPOHAMU. YTOJ MEXIY
npsmbiMu. [IpoBepounas pabota

79 3aauu Ha JOKa3aTeJIbCTBO U MCCIIE0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE
[ToHsTHA: MapaJIENbHOCTh NPSIMOM U IIJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

30 [apajuIeIbHOCTU MPSAMON U TUIOCKOCTH. CBOMCTBA NapauIeIbHOCTH MPSIMON U
IJI0CKOCTH

31 I'eomeTpuueckue 3a1aun Ha BBIYMCICHHUE U JI0KA3aTEIbCTBO, CBSI3aHHBIE C
MapajuieIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

3 ITocTpoeHnue ceueHus, MPOXOIALIETO YEPE3 TaHHYIO MPSMYIO Ha YEPTEKE U
MapajuIeJIbHOTO APYroy npsAMoi. Pacy€r oTHOIIEHU I
[TapannenpHas npoeKkLys, IPUMEHEHHUE AJIs IOCTPOEHUs ceueHui Kyda u

33 napajuienenunena. CpoicTBa napaienenunena u npusMsl. [Iposepounas
pabota

34 [TapannensHble ockocTH. [Ipu3Haky nmapanienbHOCTH JBYX MIIOCKOCTEN

35 Teopema o0 mapamienbHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, IPOXOIALIEH Yepes
TOYKY, HE MPUHAJJIEKAILYIO JaHHOM MIIOCKOCTHU U CJIEJICTBUS U3 HEE

36 CBoiicTBa napaieNbHbIX INIOCKOCTEN: O MapaJIeIbHOCTH MPSAMbBIX EPECEUCHUS
MIPU IEPECEUCHUHU JIBYX MMApPaJUIEIbHBIX MIOCKOCTEN TPEeTheil
CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00 OTpe3Kax mapauieIbHbIX MPSIMBIX,

37 3aKJIIOUYEHHBIX MEX]y NMapajIeIbHBIMU TNIOCKOCTSMH; O TIEPECEYeHUHN MPSIMOM C
JBYMsI TTapaJIebHBIMU TIOCKOCTsIME. [IpoBepounast pabora

38 [ToBTOpenue: reopema [Tudaropa Ha rmiockocTu

39 [ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOIbHUKA

40 CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO TMapasuIeIeInuIe /1a




41 Brruucrienue JUIiiH OTPE3KOB B KyOe M MPSIMOYTOJILHOM MapajliesIenune e

4 [lepneHIMKyYIAPHOCTD NPSAMOU U INIOCKOCTH. [Ipu3HaK nepneHIuKyIspHOCTH
IIPSIMON U TUIOCKOCTH

43 [lepneHIUKyYIAPHOCTD NPSAMOU U INIOCKOCTH. [IpH3HaK nepneHuKyIspHOCTH
npsMoil u ockocty. [IpoBepounas padorta

44 Teopema 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOM, TPOXOIAILIEH Yepes3
TOUKY IIPOCTPAHCTBA U MEPIEHAUKYIIPHON K IUIOCKOCTH

45 [1nockOCTH U IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX

46 [InockOCTH ¥ IEPIECHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX

A7 [lepnennukynsp u HaknoHHas. [locTpoeHue neprneHaNKyspa U3 TOUKU Ha
MPSIMYIO

43 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHANKyIspa u3 TOYKU Ha
npsimyto. [IpoBepounas pabota

49 Teopema o Tpéx nepneHaAuKyIApax (mpsiMas U oOpaTHast)

50 Teopema o Tpéx nepneHaAuKyIsipax (mpsimas 1 oOpaTHas)

51 VYroa Mexay CKpelUBaOIIUMHUCA PSIMbIMU

57 [Tonck neprneHauKyISAPHBIX MPSAMBIX C IIOMOILBIO EPIEHINKYIISPHBIX
iockocrell. [IpoBepounas pabota

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [TocTpoenne cevqum?I Ky0a, IpU3Mbl, IPABUILHOW MUPAMU/IBI C IOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

55 IToctpoenue ce:quHﬁ KyOa, MpU3MBbl, MPaBUIbHONW MUPAMH/IbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

56 CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [IImockocTu cummeTpuit
B MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
cummertpuu. [Iposepounast padota

58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacd€r paccTosHUI OT TOYKHU A0 IUNIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKH. Pac4€r paccTosSHUI OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHANKYISAPbI: CAMMETPHUS, CABUT TOUKH 110
MapajuIeIbHON NPSIMOU.

61 CaBur no HenapauienbHON IPSAMOM, U3MEHEHHE PACCTOSTHUI

62 KonTtpouabHnasi pa6ora ""B3anMHoe pacnosokeHue NpsiMbIX U IIOCKOCTei B
NpocTpaHcTBe”

63 [ToBTOpEHME: Yroa MeXAy IPSIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMa KOCHHYCOB

64 [ToBTOpEHME: Yroa MEXKAY CKPEIIUBAIOIIUMHUCA MIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckne METOABI BBIYUCIEHUS YIJIa MEXY NPSAMBIMH B

MHOT'OrpaHHUKax




JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX YIVIOB ABYIPAHHOTO YIJIA.

66 1
IIpoBepounas pabora

67 [Tepnienaukymnsipubie I0cKOCcTU. CBOKMCTBA B3aUMHO MEPIEHIUKYISIPHBIX |
IUIOCKOCTEH

68 [Ipu3Hak nepneHIuKyJISIPHOCTH TIIOCKOCTEN; TeOpeMa O MPSMON MepecedeHus |
JIBYX TJIOCKOCTEU MEPIEHAUKYISPHBIX TPEThEH IIIOCKOCTH

69 [IpsiMoyTONBHBIN Mapajuienenunen; Kyo; n3MepeHus, CBOiCTBa |
MPSAMOYTOJIbHOTO MapajuieienuIena

70 Teopema 0 AMaroHaJIM OPSIMOYTOJIBHOIO MapaJIEIEIUIENA U CIEACTBUE U3 HEE 1

71 CrepeoMeTpuiecKre U TPUKIIAIHbIC 3a7a4H, CBA3aHHbIC CO B3AaUMHBIM |
PacIoJIOKEHUEM TIPSAMBIX U TJIOCKOCTH. [IpoBepounas pabora

7 [ToBTOpEHME: CKpEIIMBAIOIIUECS MPSIMbIE, MapaJlJIeTbHbIC INIOCKOCTH B |
CTaHJIapTHBIX MHOTOTPaHHUKAX

73 [Tapa mapanienbHBIX IIOCKOCTEH Ha CKPEIIMBAIOIINXCS MPSIMBIX, PACCTOSTHUE |
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B MPOCTHIX CUTYAIHUSIX

74 Paccrosinre OoT TOUKH 10 TNIOCKOCTH, PACCTOSIHHE OT MPSIMOM J10 TNIOCKOCTH 1

75 Brluucnenue paccTossHUM MEXIY CKPEIIUBAIOIIUMUCS MPSAMBIMU C TOMOILBIO |
MEePIEHIUKYISIPHON MIJIOCKOCTH

76 Tpéxrpanuslii yroj, HepaBEHCTBA JJIs TpeXTpaHHbIX yrioB. Teopema [Tudaropa, |
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIa

77 DneMeHTHI ChepPUUEeCKON TeOMETPHUH: T€OE3UUECKHE IMHUN Ha 3emiie 1

78 KounrpoJabHnas padora "Yrubl u paccrosinus' 1

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" 1

80 [Tupamuna. Bunsl nupamua. [IpasuneHas nupamuaa 1

81 [Ipusma. IIpsamast u HaknoHHas npusMsl. [IpaBunsHas npuzma 1

2 [Ipsimoii napanienenunea, NpsIMOYTOJIbHBIN Mapajuienenunes, Kyo. |
[TpoBepounast padota

83 Beinykneie MHOrorpannuku. Teopema Diinepa 1

34 Brinykineie MHOrorpannuku. Teopema Diinepa. [IpaBunbHbie 1 |
MOJIYITPaBUIIbHBIE MHOTOI'PaHHHUKHU

85 KonTtpouabHas pa6ora "MHororpanauku' 1

86 [lonsiTHE BEeKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 PasnocTh BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1

01 Paznosxenune BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JIKAIHUX B OJHOU |

wiockoctu. [IpoBepounas pabora




92 CkansipHoe Npou3BeICHUE 1
93 Brluucnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3aga4n ¢ BEKTOpaMu 1
97 [Ipocreitmue 3agauu ¢ BekTopamu. [IpoBepounas padora 1
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 | HToroBasi KOHTpOJILHASA padoTa 1
101 O06001IeHrEe ¥ cUcTeMaTU3alus 3HAHUI 1
102 | OOoOiieHne U cucTeMaTu3alys 3HaHUM 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KUIIACC
Ne KoJ1-Bo
Tema ypoka
n/n 4acoB
1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa HA IJIOCKOCTH M B IPOCTpaHCTBE" 1
2 [ToBTOpenue Temsl "CkaliipHOE ITPOU3BENEHNE BEKTOPOB" 1
3 [ToBTOpeHue TeMsbl "BblunciaeHue yria Mexx,1y BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpEeHME TeMbl "YpaBHEHHE IPSIMOM, IPOXOASILIEN YepPE3 ABE TOUKHU" 1
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX. |
[TpoBepounas pabota
7 BekropHoe npousseneHue 1
JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOTPaMMHUPOBAHUE 1
9 JIuHeiliHbIe HEPABEHCTBA, JINHEHHOE TPOrPAMMHUPOBAHHE 1
10 AHanuTHYeCKHe METO/Ibl pacuéTa yriia Mexay NpsSMbIMU B MHOTOIPaHHUKAX 1
1 AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX/]1y IJIOCKOCTSIMU B MHOTOTpaHHHUKaX. |
[TpoBepounas pabota
12 ®opMmysa pacCTOSHHSI OT TOUKH /10 TNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxeHre paccTosIHUM OT TOYKH /10 TNIOCKOCTH B KyOe 1
14 Haxosx1eHrne pacCTOSIHMIM OT TOYKH JI0 IJIOCKOCTH B MPAaBWJIBHOW NTUpaMUIE 1
15 KonTpoJsbHnasi paGora ""Ananurnyeckasi reomerpus’' 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKH 1
17 CeueHuss MHOTOIPaHHUKOB: METO/ CJIEJIOB 1




CeueHust MHOTOT PAHHUKOB: CTAHAAPTHBIC IIJIOCKOCTHU, IICPECCUCHUS NIPAMBIX U

18 .
IJIOCKOCTEHN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH: MapalljiesIbHbIe CEYSHUS

20 [TapannenbHble TPSIMbIE U INIOCKOCTH: PACYET OTHOLICHUH

)1 [TapamnenbHble pSAMbIE U TIJIOCKOCTH: YTIIBI MEXAY CKPEIUBAIOIIUMUCS
npsaMeiMu. [IpoBepounas pabora

2 [leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE TTApbI
NEPICHIUKYISPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB

23 [leprieHauKyNIApHBIE IPSIMbIE U TUIOCKOCTH: TEOPEMa O TPEeX MEPIEeHIUKYIIIpax

24 [lepnenauKkysipHbIC TPSIMbIE U TUIOCKOCTHU: BHIYUCIICHUS ITTUH B
MHOTOI'PaHHHUKAX

)5 [ToBTOpEHME: IIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI IS TUTOINAICH,
COOOpakeHHS TI0100US

26 [ToBTOpEeHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIIs TLTOIIAICH,
COOOpakeHUS TI0100US

7 [ToBTOpEeHMeE: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIIS TLTOIIAICH,
cooOpakeHus momoous. [IpoBepounas padora

73 [Tmoniaan ceyeHmii MHOTOIrpaHHUKOB: TIONIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 10 100Ust

79 [Tmoniaan ceyeHnii MHOTOrpaHHUKOB: IUTONIAAM TOBEPXHOCTEN, pa3pe3anHus Ha
YacTH, COOOpaKeHUs MO 100Mst

30 KonTpoubHnasi paGora "IloBTOpeHne: MHOTOIPaHHUKH, CEYCHHS
MHOTOTrPpAHHUKOB''

31 O06BEM Tenma. O0BeM TPSIMOYTOJILHOTO Mapajuiesenure/ia

32 3amaun 00 yABOCHUH Kyba, 0 KBajpaType Ky0a; 0 TPUCEKIUHU yria

3 CrepeoMeTpHuuecKkue 3aauu, CBI3aHHbIE C 00bEMOM MPSIMOYTOIBLHOTO
napasuieNienumnena

34 [Ipuknagabie 3aa4u, CBSI3aHHBIE C BRIYUCIICHUEM 00bEMA MPSMOYTOIHHOTO
napasuieNienumnena

35 O0BEM IPSAMON TPU3MBI

36 CrepeoMeTpHuecKUe 33]a41, CBSI3aHHbBIE C BBIYMCIEHHEM 00BEMOB MPSMOA
MIPU3MBI

37 [Tpuknanubie 3a1a4u, CBI3aHHBIE C 00BEMOM MpAMOU Mpu3Mbl. [IpoBepouHas
pabota

13 Brruncienne 005EMOB TeI ¢ TOMOIIBIO onpeaenéHHoro naTerpaita. Oobém
HaKJIOHHOM MPU3MBI

39 Brruncienne 005EMOB TeI ¢ TOMOIIBIO onpeaenéHHoro naTerpaita. Oobém
TTUPAMH/TBI

40 dopmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIINM YTIIOM




®dopmyna 00béMa nmupamuabl. OTHOIIEHHE 00BEMOB MUPAMHEJT C OOIIIUM YTIIOM.

41 1
[TpoBepounas pabota

42 CrepeomeTpryiecKue 3a/1auu, CBI3aHHbIC ¢ 00bEMaMK HAKJIOHHOW MPU3MBI 1

43 CrepeomMeTprUecKue 3a1a4M, CBI3aHHBIC C 00bEMAaMHK ITHPAMMUTBI 1

m [Tpuknanueie 3anaqn mo reme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEEMOM HAKIIOHHON |
MIPU3MBI

45 [Tpuknagaeie 3aaauu 1o Teme "O0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IMUPAMU/TBI 1

46 [Ipumenenue 06bEMOB. Beruucienue paccTosHUS 10 TUIOCKOCTH 1

47 KonTpoubHnas paéora "O0béM MHOrorpanuuka' 1

48 [{umuHaprdeckas TOBEPXHOCTh, 00pa3yIoNne MUINHAPUISCKONW MTOBEPXHOCTH 1

49 Huwmnaap. [psamoit kpyrosoi nunusAp. [nomans moBepXHOCTH HHWIMHAPA 1

50 Konnueckasi moBepxHOCTh, 00pa3yrolme KOHn4ecKon moBepxuoctu. Konyc 1

51 CeueHue KOHYca IJIOCKOCThIO, NapAJLIEIbHOM INIOCKOCTH OCHOBAHUS 1

52 VYceu€nHblil koHyC. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEpXHOCTH KOHYca. [IpoBepounas |
pabora

55 CrepeoMeTpHuuecKre 3aJa4l Ha J0KA3aTeIbCTBO U BHIYUCICHHUE, IOCTPOCHUEM |
CEYEHUM [UIMHIpPA, KOHyCca

56 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U BHIYUCIICHHUE, IOCTPOCHUEM |
CEUYEHUM UIMHIpPA, KOHyCca

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C LIMJIMHIPOM 1

58 [TpuxnanHele 3a1a4n, cBsI3aHHbIE ¢ IMIUHAPOM. [IpoBepounas pabota 1

59 Cdepa u map 1

60 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u cepsr |
IJIOCKOCTBIO. Buj 1 n3o0paxeHue mapa

61 [Tepeceuenue cheprl u mapa c miaockocteto. Kacanue mapa u chepsl |
IJIOCKOCTBIO. By u n3o0paxeHnue mapa

62 VpaBuenune chepsl. [nomans chepst u e€ yacteit 1

63 Cummerpus chepst 1 mapa. [IpoBepounas pabota 1

64 CrepeoMeTpHuuecKkre 3ajaui Ha J0Ka3aTebCTBO U BHIYUCIICHHUE, CBI3aHHBIE CO |
cdepoil U mapoM, NOCTPOESHUEM UX CEUEHUMN TIIOCKOCThIO

65 CrepeoMeTpHuuecKkre 3ajaui Ha J0Ka3aTebCTBO U BHIYHUCIICHHUE, CBSI3aHHBIE CO |
cdepoil U mapoM, IOCTPOEHUEM UX CEUEHUN TIOCKOCThIO

66 [TpuknaaHbie 3a7auu, CBA3aHHbIE CO CHEPOil U MmapomM 1

67 [ToBTOpEHME: OKPYKHOCTH HA TUNIOCKOCTH, BEIYUCIIEHUS B OKPY>KHOCTH, |
CTaHJapTHBIE TO00US

68 Paznuynble KOMOMHALIMY TeJ BpallleHUs! 1 MHOTOTPaHHUKOB 1




69 3anauu o reme "Tena U MOBEPXHOCTH BpalieHus" 1

70 3agauu no Teme "Tena U MOBEpXHOCTH BpaleHus" 1

71 KonTposbHas padora "Tesia n nopepxHoctu BpauieHus' 1

72 O0béM unuHIpa. Teopema 06 00bEME MPAMOTO UITUHAPA 1

73 Brruucienre 00bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro uHTerpaia. Oobém |
KOHYyca

74 [Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCA 1
CrepeoMeTPHUUECKHE 3a0a4H, CBSI3aHHBIE C BEIUHCIIEHNEM 00BEMOB IIIJIMHAPA

75 ’ 1
KOHyca

76 [Tpuknagaeie 3aaaun 1Mo Teme "OOBEMBI M TUIOIIAAN TTOBEPXHOCTEH Teu" |
[IpoBepounas pabota
O06béMm mapa u mapoBoro cexkropa. Teopema 06 00vEme mapa. [Tnomans chepsi.

77 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIC C BEIYMCIICHHEM 00BEMOB I11apa, 1
1apPOBOI'0 CErMEHTA U IIIAPOBOTO CEKTOPa
[Tpuknanueie 3anaqn mo Teme "OOBEMBI TeNn", CBA3aHHBIE ¢ 00BEMOM MIapa u

78 wionanbio ceprl. COOTHOMICHUS MEXAY TUIOIMIAAIMU TTOBEPXHOCTEHN U 1
00BpEMaMU ITOTOOHBIX TENI
[TomoOHbIe Tena B mpocTpaHcTBe. MI3MeHeHHe 00bEMa TIpH 110 T00HH.

79 CrepeomeTpudecKue 3a1a4u, CBI3aHHBIEC C BEIYMCICHHEM 00BEMOB TEN U 1
10181 TOBEPXHOCTEN

80 KonTposbHnas padora "Ilnomaau noBepxHocTH U 00bEMBI KPYIJIbIX Tea" 1

21 JBuxenust nmpoctpancTBa. OToOpaskeHus. J[BI>KeHUs U paBEeHCTBO QUTY. |
OO11me cBoiicTBa ABM)KEHUI

20 Buas! nBrkeHni: mapamieabHbI IEPEHOC, HIEHTPAIbHAS CUMMETPHS, |
3epKajbHasi CHMMETPHS, HOBOPOT BOKPYT MPSIMOU

83 [IpeoOpazoBanus mopodus. [Ipsamas u cepa Ditnepa 1

84 ['eomeTpuyeckue 3a1aun Ha MPUMEHEHUE JBUKEHUS 1

85 KonTposbHas pa6ora ""BexkTopsl B npocTpancTse" 1

26 O6o0matoiiee MOBTOpEHKE, cucTeMaru3anus 3Hanui: "[lapamiensHocTh |
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

g7 O6o06maroiiee TOBTOPEHNE, CHCTEMaTU3allus 3HaHU: "BekTophl B 1
npoctpaHcTae”

28 O6o06maro1iee NTOBTOPEHHE, CUCTEMATH3aIHsl 3HaHH: "BEeKTOphI B 1
npoctpaHcTae"”

89 O6o0matomiee MOBTOPEHHE, cucTeMarn3aius 3HaHui: "O0beM MHOTOTrpaHHUKA" 1

90 Ob6o061aro1iee MOBTOPEHKE, cUCTeMaTu3alus 3HaHui: "OO6beM MHOTOTpaHHUKA" 1

01 O6o06maroiiee TOBTOPeHHE, CUCTeMaTr3alus 3HaHui: "Tlnomanm noBepXHOCTH 1
U 00BEMBI KPYTIIBIX Te"

92 O6o0matomiee MOBTOPEHHE, cucTeMaTn3anus 3HaHui: "[lnomanm moBepxHoCTH 1




U 00BEMBI KPYTJIBIX TET"

93 HToroBasi KOHTpPoOJIbHAasI padoTa 1

94 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUI 1

95 [ToBTOpeHMEe, 0000IIEHNE 1 CUCTEMATH3AIUs 3HAHUI 1

96 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU |
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropust pa3BUTHSA CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU |
COBPEMEHHBIX MH)XEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJOTUI

99 HcTopus pa3BUTHS CTEPEOMETPHUM KaK HAyKH U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ poJib B pa3BUTUU |
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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