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INOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAseTcs OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHErO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB TI'YMAaHHMTAPHOTO ILIMKJIA.
[TockonpKky  JIOTMYECKOE  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIMMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
dbuznYecKux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYaromuxcsi MOpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpOpMaTuKa»  uyepe3  OOecleuYeHUE  BO3MOXKHOCTU  NPUOOpETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpPUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacHIMpeHre MpeACTaBIeHUsI 0 TEOMETPUHM KaK 4acTH MUPOBOM KYJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHpoBaHHEe  yMEHHMS ~ BJAJE€Th  OCHOBHBIMM  TMOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpPE MHOIOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYMPOBATb I'€OMETPUUYECKHE
MOJEIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUM, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEICHUH PACCYKICHUN;

dbopMupoOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELICHUs,, YMEHUSI UX MPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a]1a4 C IIPAKTUYECKUM COJIEpKAHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEICHUN
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUICKTyaJbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHONM T'€OMETpPUU:
YMEHUSI PAClO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, MCCIEAOBAHMS IOCTPOCHHBIX MOJAEIIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIUHHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
coJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padodyeit
MPOrpaMMBbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIILHBIM BOPOCAM O0yUaroIuecs
oOpamiaJucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YIITyOJIsst
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOIEHHOM YPOBHE MO3BOJISAECT:

co3maTth  ycnmoBus i auddepeHunanuu  O0OydeHHs,  [OCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, O0OECIeunuTh yriyOJEHHOE
M3YUYCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MNOJATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 IpoecCHOHATFHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXKXAHME OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmMxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300pa)KeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHUs. WM3o00paxeHue
¢buryp B mapajujiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIC IMAPAJIIEIbHBIE W IEPIEHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O NpsSMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIApaXx.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — IMAPAJUIEIENUIIE] MW  €r0  CBOMCTBA.
Kparyanimme myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamubl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHayiu, YIJIblL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM ~ BekTOopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvs: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxXHOCTed. Tema BpamieHUs:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUpaMHUIbl U KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuu Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCaHHas okojio wuiuHapa. Ilepeceuenue cdepsl u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

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

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I1apa, METObl MOCTPOCHUS
CEYCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKUX
3ajad.

J{BUKeHHNs B IPOCTPAHCTBE

JBwkenus mpoctpancTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJbHAasE CUMMETPHS, 3€pKaAJIbHAs CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHH C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCHMCKON MaTeMaTHYECKON IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKaxX, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMUsI, 3TUYECKOTO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO |



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHUE MPHUPOTHON M COIMATILHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHEC MATeMATHYCCKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY’KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeNIbHOCTH, ITAroB €€
pPa3BUTHST W 3HAUYMMOCTU IS Pa3BUTHUS [IMBWIW3AIMHM, OBJAJEHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKONW KYJIbTYpOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 W HCCIEIOBATEIBCKYIO JESITCIBHOCTD
WHIUBUTyaJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIIOBHBIC;

BBISIBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpaTh HauOosiee MNOAXOASAIMMK ¢ yd€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SIBIICHUSIMU, IIPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTHI HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HHGPOPMAIUIO Pa3IMYHBIX BHIOB U
(dbopM npeacTaBIeHuUS;

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

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu - OOIIEHHs], SCHO, TOYHO, TPaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1aud,
KOMMEHTUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HMHTEJVIEKT:

BJIAaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 3a/auyH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHHS Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jlb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYXJaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSAMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTBE;

e CBOOONHO OMNEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3AaHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXOXKJECHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIE MOHSTHUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHON
npo0JieMbl, MOJIEIUPOBATh PEAIbHBIE CUTYallUM Ha S3bIKE T'C€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOIOTHA.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAIlCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BpAIlCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMHU, CBSA3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTekax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWI)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MO 00US;
CTPOUTH CEYEHUsS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHHS LUIMHIIpa
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPIIMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOU (hopMme;

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

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

INPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAIM3UPOBATh U OLICHUBATH PEaJbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, MCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEINYHH;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBeneHue B cTepeoMeTpuio 23 2 3
) B3anMHoe pacnionoxxeHue npsmMbIx B 6 0 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g 0 |
MIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTI) MPSIMBIX U )5 | 4
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1 2
6 MHororpaHHuKu 7 1 0
BexkTops! B mpocTpaHcTBE 12 0 2
2 IToBTOpenue, 0000IIeHNE U CUCTeMaTH3alHs 5 ) 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 13




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckasi reoMeTpus 15 1 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 | |
CHCTEMAaTHU3alUs 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1 2
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJbIX TEJ
6 JIBrokeHus 5 1 0
7 [ToBTOpEHME, 06061HCHI:IG u 17 ) 0
CHCTEMAaTH3allHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IIJIOCKOCTH, TTApAJUICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHsATHS CTEepeOMeTpHH: TOUKa, IpsMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
MepeceKaroINecs MpsiMasi v TIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHHKH, H300paKeHUE TPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxkeHue nmepeceueHus MoaTydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMHU IBETAMU

11

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUYeHUM Pa3sHbIMH IBETaAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTpOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT uepe3 ux péodpa.
N3o0pakeHune nepecedeHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN pPa3HbIMHU L[BETAMU

14

Merton cnesioB it MOCTPOSHUS CeUEHUN




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpAMbIX U
IUIOCKOCTEN

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamu/ie, Kyoe 1mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUM




23

24

25

26

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBaronecs npsmele.
[Ipu3Haky CKpEIIUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM NPSIMOM, TPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAICH Ha JaHHOMN
npsiMoii. Jlemma o mepecedeHuH
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MmapajuleNbHBIX NpAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxkenune pasHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ MEXTY
MPSIMBIMU

29

30

3agaun Ha JOKA3aTeIbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTus: mapayIeaTbHOCTh NPSIMON
TUIOCKOCTH B mpocTpancTse. [Ipu3nak
MapauIeTbHOCTH MPSIMOH M TNTOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U




31

IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOISILETO Yepe3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapajjIeIbHOro IPyrou npsimoil. Pacuér
OTHOLUEHUH

33

[MapannenpHas MpoeKIHs, IPUMEHEHUE JUISI
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u NpusMbl

34

35

36

37

[TapannensHbie muockoctu. Ilpusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS IIPU
[IEPECCYCHUH ABYX NapalIeIbHbIX
IIJIOCKOCTEN TpETher

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O ITEPECEUEHUH TIPSMOI C
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSIMU




[ToBTopenue: Teopema I[Tudaropa na

38
IJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenumnesa

41 Beruuciienue JUinH oTpe3KoB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIe e
[lepneHIUKyYIAPHOCTD NPSMOU U IIIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOM U
IJIOCKOCTH
[IepneHUKyYISIPHOCT MPSMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

45 [InockocTy ¥ epNEeHAUKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46 [InockocTy ¥ NepNEeHAUKYISPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

43 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepreHANKYIsApax (Mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAUKYIsApax (mpsmas

>0 u oOparHasi)

51 Yron Mexay CKpenuBarOIUMUCS TPIMbIMHU

5 [Touck neprneHaUKyISIPHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpToroHajibHOE IPOCKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKINH
[TocTpoenne ceueHmii Kyoa, IpU3MBI,

55 [IPaBWJIbHON MUPaMUAbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTH. IlnockocT cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKHU JI0 IIIIOCKOCTH
CriocoObl OIYCTUTD MEPIEHAUKYIISAPHI:

60 CUMMETpPHUS, CIABUT TOUKHU IO NapaljIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU MPSMOH,
M3MEHEHUE PACCTOSHUN

2 Kontponbnas padota "B3zanmuoe

PAacIoIOKEHNE MPSIMBIX U MNIOCKOCTEN B




63

npocrtpaHctae"

IToBTOpEHME: Yroy MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCH IPAMBIMU B
IIPOCTPAHCTBE

65

66

67

FGOMeTpI/ILIeCKI/IC MCTO/bI BBIYUCIICHUS YyTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHENHBIX
YTJIOB IBYTPaHHOTO yTIja
[lepnennukynspHseie miockoctu. CBoiicTBa
B3aMMHO MEPIEHAUKYISIPHBIX IOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIOCKOCTEN;
Teopema O IPSIMOM NepeCceUeHus IByX
IIJIOCKOCTEMN MEPIIEHANKYJIISIPHBIX TPEThEN
IJIOCKOCTH

69

70

71

[IpsiMoyrobHBII Napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napajuienenuneaa

Teopema o nuaroHanu NpsAMOYroJabHOTO
napajuleJIENUIeNa U CIECICTBUE U3 HEE
CrepeomeTpuuecKkre U NPUKIAIHbIE 331a4H,

CBA3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINAECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHIAPTHBIX




MHOI'OI'paHHHUKaX

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

73 MEXy CKPEIMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYyaLUsAX

74 PaccrosiHue OT TOYKM 10 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Beluncnenue paccTossHUNA MEXKIY

75 CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYISIPHON IIJIOCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYEeCKUE JIMHUU Ha 3emile

78 Kontponbnas padota "Yribl u paccrosHus"

79 CucremaTtuzanus 3HaHuN "MHOTrorpaHHUK U
€ro 2JIEMEHTHI"

20 [upamupa. Bunsl nupamua. [IpasunsHas
nupamuia

31 [Ipusma. [IpsAmast u HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

22 [IpssMo#t napaenenunen, NpsMoyroJbHbINA
napajiesienunes, Kyo

23 Beinykieie MHOrOrpanHuku. Teopema
Olinepa

84 Beintykieie MHOrOrpanHuku. Teopema




Oitnepa. [IpaBuibHbIE U OTYNPABUIbHbBIC
MHOTOTPaHHUKH
85 Kontponbnas padota "MHororpaHHuku" 1
26 [TonsiTHe BEKTOpA HA IIJIOCKOCTH U B |
IIPOCTPAHCTBE
87 CymMmma BEKTOPOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuio nmapannenenunena 1
90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
01 Pasnoxxenue Bektopa 1o 6a31/1c3v/ TpEX | |
BEKTOPOB, HE JIEXKAIUX B OJJHOM IJIOCKOCTH
92 CkansipHoe pou3BeICHUE 1
93 Boruncnenue yria Mex1y BEKTOpaMu B !
IIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 1
98 O06o011eHne 1 cucTeMaTu3alys 3HaHuH 1
99 O060011eHre U crucTeMaTu3alys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
uudposeie
Nen/m Tema ypoka Kontposbusbie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha MJIOCKOCTH U B MMPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Brruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, |
IPOXOJIIeH yepe3 JBe TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHME IIIOCKOCTH, HOPMAJIb, | |
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBenenmne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IPOrpaMMUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria I
MEX1y PSMBIMH B MHOTOI'paHHUKAX
11 AHaJIUTHYECKHE METO/BI pacuéTa yria |
MEXy INIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmyna pacCTOSTHUSA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAHWHATaAXx

Haxonenue paccTossHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPaHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, MepeCceueHUs MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U IJTIOCKOCTH:
napasuieJIbHbIe CEUCHUS

20 [TapamienbHbIe IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIECHUI

)1 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXIY CKPEIMBAOIIMMUCS MPSIMBIMU
[TepnienauKysIpHBIC TIPSMBIE U TUIOCKOCTH:

” CTaHJapTHBIC TIAPhI EPIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUH
MHOTOTPAaHHUKOB

3 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKynsipHBIE MIPSMBIE U TUIOCKOCTH:
BBIYHCJICHHS] IJTHH B MHOTOTPaHHUKAX

25 [ToBTOpEeHME: MO MHOTOYTOJIbHUKOB,




26

dbopMyIBl IS TUTOMIAACH, COOOpaKEeHUS
noao0us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
nmonoous

27

[ToBTOpEHUE: MIOMIAIH MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
nmonoous

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Ust
[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUTOINAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 1O 100Ust

Kontponbnas padora "IloBTopeHue:
MHOTOTPAaHHUKHU, CEYEHUS] MHOTOI'PaHHHUKOB'

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenumneaa

32

33

34

3anaun 06 yABO€HUHU Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTiia
CrepeoMeTpHuuecKUe 3aa41, CBSI3aHHBIE C
00BEMOM MIPSMOYTOJIBHOTO
napasuieNienumnena

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C

BBIYUCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napajejiecnmiicaa

35
36

O0BEM MPAMOI TPU3MBI

CTepeOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C




BBIUMCJICHHEM 00BEMOB MPSAMOI MPU3MBI

[IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 MPSMON MPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBHIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell C TOMOIIBIO

39 onpeaenéuHoro uarerpaita. Oobpém
U PAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 dopmyna o0béMa nupamuael. OTHOIICHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHuecKUe 3a]a4H, CBSI3aHHbIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuuecKUe 3aa41, CBSI3aHHBIE C
00BEMamMH TUpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BLEMOM HAaKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI

46 [Ipumenenne 06EMOB. Brruncnenue
paccTOsSTHUS 10 TUIOCKOCTH

47 Kontponbnas pabora "O06bEM
MHOTOrpaHHHUKa"

43 [{unuHIprYeckas MOBEPXHOCT,

00pa3yromue MHJINHIPUIECKON




IMOBEPXHOCTHU

Munmusap. [psamoi KpyroBon HUIUHAD.

¥ [Tnomane MOBEPXHOCTH LMIMHIPA

50 Konunueckast moBepxHOCTh, 00pa3yromiye
KOHHYECKO noBepxHocTu. Konyc

51 Ceuenne KoHyca IJIOCKOCTHIO,
napauIeIbHON MJI0OCKOCTH OCHOBAHUS

50 VYceuénHnblil koHyc. M300paskeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpHuyuecKue 3a1a4u Ha

55 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUCHMH IIMIIMH/Ipa, KOHyCa
CrepeomeTpryuecKue 3aa4u Ha

56 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUCHUIM HWJINHIPA, KOHYCa

57 [TpuknaaHble 3aauu, CBA3aHHBIE C
IITAHIPOM

58 [TpuknanHble 3aauu, CBA3aHHBIE C
[UTHHIPOM

59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300paxkeHue mapa

61 [lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.




Kacanwue mapa u cdepbl IiockocTbio. B u
n300paKeHue mapa

VYpasuenue chepsl. [Lmomans cdepsl u e€

62 .
yacten

63 Cummerpus chepsl 1 mapa
CrepeoMeTpuueckue 3aJauu Ha

64 JTIOKA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii U apom, MTOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpHuyecKue 3a/1aun Ha

65 JTI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U I1apoM
[ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIUMCJIEHUSI B OKPY>KHOCTH, CTaH/IapTHBIE
mogoous

68 Paznuunble KOMOMHAIMY TEJ BpaIleHus U
MHOTOTPaHHHKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpauieHus"

70 3amaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena 1 moBepXHOCTH
BpaieHus"

7 O0bém mnuHaIpa. Teopema 06 00bEMe

MMpAMOIro HUJIMHApPa




73

74

Brruncnenre 06bEMOB Tell ¢ TOMOILBIO
onpeaenéuHoro uarerpaia. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHYyca

75

76

77

78

79

80

CrepeoMeTpUUeCKUE 3aJa4l, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI 1
TJI0IA U TTOBEpPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHueCcKUe 3a]a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApPOBOTO
CerMEHTa U IMAapOBOr0 CEKTOpa

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
wioanbio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJ00uu.
CrepeomeTpHyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB Tel U IUIOMIAeH
ITOBEPXHOCTEN

KonTtponsHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tel"
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JIBrmxenwust mpoctpancTBa. OTOOpaKeHUS.
JBmxenus u paBeHCTBO (puryp. OOmme
CBOICTBA JBHKCHUHN
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Buapl nBrkeHuUiA: napajuiebHbIA NEPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3epKaJIbHAS
CUMMETpHUs1, TOBOPOT BOKPYT MPSAMOi

[IpeoOpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa
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I'eomerpuueckue 3a1aun Ha TPUMEHEHUE
JIBIDKECHUSA
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KonTponsHas padora "BekTops! B
npocTtpaHcTae”

O6o6matomee nmoBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucrtemaTtusanus 3Hanuii: "llapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

&9

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0bem
MHOTOTrpaHHHKaA"
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3gaguii: "O0beM
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MHOTOTpaHHUKA"

Ob6o6maromee noropenue 11 noHsATH 1
MeToJ10B Kypca reometpun 10—11 knaccos,
cucrteMarusanys 3Hagui: "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
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Ob6o6maromee nosropenue 11 noHsATHH 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Inomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
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Wrorosas koHTpoJibHAsA paboTa

HtoroBast KOHTpoJIbHAs paboTa
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[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
3HAHUH
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Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPECOMETPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN




HcTopus pa3BUTHS CTEPEOMETPUM KaK
101 HAyKU U €€ poiib B PA3BUTHHU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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