MUHUCTEPCTBO NPOCBEIIEHUSA POCCUHCKOMN ®EJIEPALIAU
MYHULMIIAJTbBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIbHOE YUPEXK/IEHME -
CPEJIHS151 OBIIIEOBPA30BATEJILHAS LIIKOJIA Ne 25

HNMEHH B.I'. PEOPAHOBA

IMPUHATO YTBEPXJIAIO:
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PABOYAS ITPOI'PAMMA

yueOHoro npeamera «I'eomerpus» (yriay0JéHHbI YPOBEHD)

1151 ooyuaromuxest 10 — 11 kiaccos



MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBIseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHMs, TaKk KaKk OOECIeYrMBAaEeT BO3MOKHOCTb H3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOIO LIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHKE, (POpMHUpyeMOe MPU U3yYEeHUH 00Yy4arOIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHM, IIPHM JOKAa3aTeIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh M OINPOBEPraTb TUIIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIHOTCS IpH
pellleHnH 3a]a4 eCTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eoMeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs IPU U3YyYEHUN
r€OMETPUH, KaK COCTaBJSIONICH TMpeaMeTHoW oOjacth «MaremaTtuka U
uHbOopMaTUKa» yepes obecreueHue BO3MOKHOCTH IPUOOPETEHHS U MCIIOJIb30BaHUS
0osee riIy0OKMX reOMETPUUECKUX 3HAHUM U IeUCTBUMN, CrIEU(UIHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(ecCHOHaIbHOTO 00pa30BaHusl, CBSI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U YCUJIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclmMpeHue NMpeacTaBIeHUusl O T€OMETPUM KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHNE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJIIIOLIMX ONMUCHIBATH M M3ydaThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aImapara no pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  HOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M MX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMeHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHHE YMEHHUS Paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHUpPE MHOTOTPaHHUKHM M Teja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJCIIN;

¢opMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHuil, (OpMUPOBAHHWE MOHMMAHHUS POJU AKCHUOMATHKH MpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJIbCTB M AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEJIbHBIC PACCYKICHUS B XOAC
pelmeHnss CTepEeOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
¢opMUpOBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBaHMH MAaTEeMATHYECKUX YTBEPKICHUIN M POJIM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTrHX
y4eOHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble HW  IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPUH Ha YTIIYyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KaTEJIbHbIM JMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueii
MpOTrpaMMBbl, paclpefea€HHbIM IO ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IIPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU ¥ HaBBIKaMHU TMOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CHUCTEMY F€OMETPUUYECKUX TMPEACTABICHUN 00yJaromMXCsl, paCIUpss U yriryOsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus i auddepeHnmanuu  oOy4eHHS, TOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUYUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 poeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEJIIO0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTb,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
IapajulesIbHble W CKpelMBaromuecss npsmble. [Ipu3Hakum cxpemuyBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPAMOU
u 1iockocT. [lapannenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOTO MPOEKTUpOBaHusA. I3o0pakeHue
buryp B mapayuiesbHOM MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpajap, NapajuleNenunen,
MMOCTPOEHUE CCUCHU.

[lepnenAMKYJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIEHIUKYJISIPHBIEC MIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBICE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMs (PUTyphl HA TUIOCKOCTb. IleprnenauKkynsapHoCTh
TUIOCKOCTEMN: MPU3HAK TMEPIECHAUKYISPHOCTU JBYX IJIOCKOCTEN. Teopema o TpEX
NEPIICHIUKYIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY INPSMOW M INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa INIOCKUX YITIOB MHOIOIpaHHOrO yriia. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHororpaHHuKHu

Bunpel MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaienenune 1, TpsIMOYTOJIbHBIN MapaJJICIEIUNE] U €T0 cBoiicTBa. KpaTualiiiue
IIyTH Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuaa: n-yronpHasi nupamuia, NpaBuibHas U yCeUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TpaHEd MPABWIBHON NHUPaMUIBL.
[IpaBriibHBIE MHOTOIPAHHUKH: NpaBWJIbHAs MNpPHU3Ma W IpaBWIbHAsA MHPAMHIA,



paBUJIbHAS TPEYTOJIbHAS TMPAaMUIA U TPABUIILHEIN TETpadip, Ky0. [Ipencrasienue
O IPABWIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, TOJCKASIP U UKOCASIP.

Brruucienne 5SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHa M, YTJIbL.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJHOM TMOBEPXHOCTH MPSIMOM TPHU3MBI,
TJI0IIIa/1b OCHOBAHUM, TEOpeMa 0 OOKOBOM IMOBEPXHOCTH MPSIMOM ITpu3Mbl. [Lnomans
OOKOBOW TOBEPXHOCTH ¥ TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
IJIOIIAJ YCEUEHHON TUPAMU/IBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS NPaBUIbHOU
MAPAMUBI.

BekTOpHI 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJIEHHBIE W MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CI0KEHUSI BEKTOPOB. CBOMCTBa YMHOXEHHUSI BEKTOpPA HA YHUCIIO.
[TonssiTME KOMIUJIaHApHBIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. TeopemMa O Pa3lOKECHUUM BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaumnatel BekTopa. CBsi3b MEXIYy KOOpJIMHATAMHU BEKTOpa U
KOOpJMHATAMHM TOYEK. YTOJ MeXay Bekropamu. CKalsipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[TonsiTHsI: IWUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3ymoollue TMoBepXHOCTe. Tena BpalleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TJIOCKOCTH, KacaTellbHas MIIOCKOCTh K chepe. M300paxkenue Ten BpallleHUs Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O0bEM. OcHOBHBIE CBOMcTBa 00BEMOB Teil. TeopemMa 00 o00béMe
OpSIMOYTOJIBHOTO Tapajienienumneqa u cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM NpU3MbI, HWIMHJpPA, MUpaMuabl U KoHyca. O0bEM 11apa U MIapoBOTO
CETMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHas oOKojio uwiuHapa. Ilepeceuenne cdepsr u 1mapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO c¢epbl, cepbl, BOMCAHHON B MHOTOIPAHHUK WM TEJO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHyCa, TUIOMaAb chepsl U €€ yacTel.
[Tomo6ue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH IMOBEPXHOCTEH
nonoOubix ¢uryp. IlpeoOpazoBanue momobus, romoreTus. Pemenue 3agau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILIEHUS: CEUCHUS IIMIIMH]IPA
(mapayyienbHO M MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEYEHHUS 1Iapa, METOJIbI OCTPOEHUS
CEUYEeHMIl: METOJ| CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEpeHoca
CEKYILEH TITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronpHas cucTema
KoopJMHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoskeHue BekTopa MO
6a3ucy. KooparHaTHO-BEKTOPHBII METO/I IPU PELICHUH T€OMETPUUECKUX 3a/ay.

JABHKEHUA B IPOCTPAHCTBE

JIBwkenus npoctpancTBa. OtoOpakenws. [IBMKeHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHH. BuIbl JIBWKEHWN: TapalIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMAaTUYECKHIX
OCHOBaX (YHKIIMOHUPOBAHUSI PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOIETYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMNPOCHI M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCTbIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (370pOBOE THUTaHUE, COATIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTIIbIXa, pEeryispHas (GU3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHALHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO U



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHHMAHUE BJIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0OCO3HaHME TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [UIs pemieHus 3amad B 00JiacTu
OKpYXaIoIIECH Cpeapl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMKHBIX
TOCJIEACTBUN UISI OKPYIKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKH, TOHUMaHNUE MaTEeMAaTHIECKON
HayKH Kak cpepbl 4eTOBEUECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBWIW3ALMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKW U MaTEMaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPH3HAKK MATEMAaTHUYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIy TOHATHUSIMHU, (POPMYIHPOBATH
oTIpe/IeTICHUS TIOHSTHI, YCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS M CPAaBHEHUS, KPUTEPUU ITPOBOJIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (opmMyIupoBaTh U MOPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIL;

JeJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, UCCIEJOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTDH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BbIABUTATDH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATHh HH(POPMALIMIO PANUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS,

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4M;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM, OOBSICHSITH TPUIHHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaTLHON
paboThl mTpU pemieHnH Y4YeOHBIX 3a7a4, MNPUHUMATh IIedh COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 kinacca o0yyaroniuiicss HAQy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
peIlIeHNH 33124 U MPOBEICHUH MAaTEMAaTHYECKUX PaCcCyKICHUI;

e TMPHUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXIY MNPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOT PAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJABl MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMua, NPSMOYTOBHBIN Mapauiesenune, Kyo0);

e KJIACCH(PUIIMPOBATHh  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS ISt
KJ1IaccuUKaIlnu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

e BBITIOJHSATH napaiebHOE, IIEHTPATILHOE u OpPTOTOHAJIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BBIMOJIHATH H300pakeHus: PUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MIPOCTPAHCTBE, IICHTP,
OCh U TFIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI,

e CBOOOJHO ONEPHPOBATH IMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aMaud Ha JOKA3aTEeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUUA U
HAXOXKJEHUE TEOMETPUUECKHUX BEIMYUH, TPUMEHSISI U3BECTHBIE METO/IBI ITPU
pEelIeHU MaTeMaTUYeCKUX 3a/1ay TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEHIlIME NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BJECKaTh, MNPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH WHEOOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U puCyHKax;

e TMPUMEHATH TIONYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEATLHBIE CUTYAIlMH, MPUMEHSTh U3YYCHHBIC MOHSATUS B
mporecce TMOMCKA  pelieHusT MaTeMaTU4decKu  CcPOopMyIHpOBAHHOMN
npoOsemMbl, MOJEIMPOBAaTh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOopeM, ammapara ajreOpbl, peraTh MPaKTUUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUECKUX BEITNYMNH;

e HMETh MPEJCTaBIEHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS I'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOZHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHHYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaIICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3AHHBIMU C KOMOWHALUAMU TEN
BpallleHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOLICHUS MEX/TY TUIOIIAIIMU TTIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TE;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) IIIIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekKax U pUCYHKAX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OTNEPAlMU HaJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUCTEME KOOPAHHAT;
pelaTh reOMETPUUECKUE 3a/1a4H HA BBIYMCIEHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 0 IIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEILICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

BBIMOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TEJ BpallleHus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPajJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEUCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHINKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YepPE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJIEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeOMEeTpuueckre (aKThl JIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a/lay, MPEANOJararolIMX HECKOJIbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
PUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HaX0JICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUYECKUX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pPEaJbHbIE CUTyalllH, NPUMEHATH H3YyYEHHBIE MOHATHUSA,
TEOPEMBI, CBOMICTBA B IMpPOLECCE IOMCKA PEHIEHUS MaTeMaTH4YEeCKU
chopMyTupOBaHHOM TPOOIEMBI, MOJICIUPOBATh PEATBbHBIC CHUTyaIllMd Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TMOHATUA M TEopeM, arrmapata ainreOpbl, peuaTh
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXIEHUEM TE€OMETPUUYECKUX
BEJIUYUH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMbI Bceero Kontpoabueie  IpaxTuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
1 Bseznenue B ctepeoMeTputo 23 1
) BsaumHoe pacronoxeHue npsiMbix B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSMBIX U )5
IJIOCKOCTEN B POCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BekTops! B IpoCTpaHCTBE 12
2 HOBToPeHI/Ie, 000011IeHNE U CUCTEMATH3AIINAA 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM Komrrpoapmste  Tpaktuseckue (uudgposbIe)
NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI pecypenr
1 AHanuTH4eckasi FeOMeTpHs 15 1
) [ToBTOpEHME, 0606H_IGHI:IG u 15 1
cCUCTeMaTH3alus 3HaHUH
OOBEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U O0BEMBI 9 1
KPYTJIbIX TEJ
6 JBro>keHus 5 1
. [ToBTOpEHME, 0606H_IGHI:IG u 17 )
CUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Jlara uudgposbie
Nen/m @ Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3yueHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
OcHoBHbIE TIpaBUIia H300paKEHUS HA
01 menens
1 PUCYHKE TIJIOCKOCTH, MapaJIeIbHbIX 1
CEHTSAOPSI
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTHS cTepeoMeTpHr: TOUKa, psMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
) 6 1 01 menmens
MpaBuJIa U300paKCHHS HA PHUCYHKE
p p pHeyH CEHTSIOps
IJIOCKOCTH, MapaijIeNIbHbIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka
[TonsaTus: nepecekaromuecs MIOCKOCTH,
01 menmens
3 nepeceKaroIuecs npsmas 1 MiIoCKOCTh; 1
CEHTSIOps
MOJIYITPOCTPAHCTBO
[TonsiTust: mepecekarouecs MmIOCKOCTH,
02 nenmemns
4 nepeceKaroIuecs mpsiMas ¥ MI0CKOCTh; 1
CEHTSIOps
MOJIYITPOCTPAHCTBO
MHoOTOTrpaHHUKH, U300paKEHHE
5 N o 1 02 menens
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUT
p poctp yp, CEHTAOps
HECYIIECTBYIOINUX O0HEKTOB
MHoOTOTrpaHHUKH, U300paKEHHE
6 N o 1 02 menens
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUT
p poctp yp, CEHTAOps

HECYIIECTBYIOIINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

04 nenens

’ CJIEAICTBUS U3 HUX CEHTS0ps
2 AKCHOMBI CTEpEOMETPHUH U TIEPBbHIC 04 venens
CIIEACTBHUS U3 HUX CEHTSIOps
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
9 cienctsus u3 HUX. CriocoObl 3a0aHus 04 uenens
NPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE. CEeHTSOPSI
O603HaueHus NPSIMbIX U TIIOCKOCTEH
N3o6pakenune ceueHuil nmupamMusl, Kyoa
Y TIPU3MBbI, KOTOPBIE MPOXOJIAT YEPEe3 X
10 pé€bpa. M3o0pakeHue nepecedcHus 01 nemens
MOJYYCHHBIX TUIOCKOCTECH. OKTSIOpA
PackpammBanue NOCTpOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU
N3obpaskenune ceueHuil nmupamMusl, Kyoa
U TIPU3MBbI, KOTOPBIE MPOXOJIAT YEPe3 X
1 pébpa. M3o0pakeHue nepecedcHus 01 uemenst
MOJTYYEHHBIX IIOCKOCTEM. OKTSOPSI
PackpammBanue noCTpOCHHBIX CEYECHHI
Pa3HbIMH LIBETAMU
N3o6pakenune ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOAT Uepe3 ux
12 pé6pa. N3o0paxeHue nepecedeHus 01 Henens
MOJTYYEHHBIX IIOCKOCTEM. OKTSIOpst
PackpaimmBanue NoCTpOCHHBIX CEYECHHI
Pa3HBIMH LIBETAMU
N300pakeHne ceueHnid MUpaMu/Ibl, Kyoa
02 menens
13 Y TIPU3MBI, KOTOPBIE MPOXOIST Yepe3 Ux
OKTSOps

pé6pa. N3o0paxeHue nepecedueHus




IOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HBIMM LIBETaMU

N 02 menmens
14 Merton cnenoB sl TOCTPOEHUS CEUEHU I
OKTSIOpA
MerTon ciie10B U1l IOCTPOEHUS CEUEHUM.
. . 02 nenmemns
15 CBolicTBa nIepece4eHn MPSAMBIX U
N OKTSIOpS
IJIOCKOCTEH
MerTon ciie10B U1l IOCTPOEHUS CEUEHUM.
. . 03 nenmemns
16 CBolicTBa nIepece4eHn MPSAMBIX U
N OKTSIOpA
IJIOCKOCTEHN
[TocTpoenue cedeHuii B mupamue, Kyoe
17 no TpéM ToukaM Ha pébpax. Co3nanue 03 nexmenst
BBIHOCHBIX YePTEXKEW U 3aliCh I1aroB OKTAOpst
MOCTPOCHUS
[TocTpoenue cedeHuii B mupamue, Kyoe
18 o TpéM ToukaM Ha péopax. Co3gaHue 03 Hexens
BBIHOCHBIX YePTEKEW U 3aIlUCh I1aroB OKTAOpst
MOCTPOCHUS
[TocTpoenue cedeHuii B mupamue, Kyoe
19 o TpéM ToukaM Ha péopax. Co3gaHue 04 uenens
BBIHOCHBIX YEpPTEKEW U 3aIlUCh I1aroB OKTAOps
MOCTPOCHUS
[TocTpoenue cedeHuii B mupamue, Kyoe
20 o TpéM ToukaM Ha péopax. Co3gaHue 04 uenens
BBIHOCHBIX YepPTEKEW U 3aluCh I1aroB OKTAOps

TIOCTPOCHHSI




[ToBTOpeHue mianumerpun: Teopema o

04 menens
21 IPOTNOPLMOHATIBHBIX OTpe3kax. [Tomobue
OKTSIOpA
TPEYTrOJIbHUKOB
[ToBTOpeHue mianumerpun: Teopema
Menenasi. PacueTsl B ceUeHHsIX Ha
01 menens
22 BBIHOCHBIX 4YepTexax. McTtopus pazButus
HOSIOPst
MJIAHUMETPUHU U CTEPEOMETPHH.
[ToaroroBka K KOHTPOJILHOU padboTe
” KoHnTtponbHas pabora "AKCHOMBI 01 uenens
crepeometpun. CeucHus" HOAOps
Pabora nag ommbkamu. B3anmuoe
pacIoyioxKeHue MPSIMbIX B POCTPAHCTBE.
01 menens
24 CxpemuBaromuecs npsimbie. [Ipusnaku
HOSIOpS
CKPEIIUBAIOIINUXCS TPSIMbIX.
[TapannenbHble IpsIMbIE B TPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
)5 JTAaHHOW MPSIMOM, TPOXOALIEH Yepes 02 menens
TOUYKY IIPOCTPAHCTBA U HE JIeKalel Ha HOAOps
JTaHHOU mpsimMoii. JIemMa o0 mepeceyeHun
NapauIeIbHBIX MPSAMBIX MIJI0CKOCTHIO
[TapannensHOCTh Tpex mpsMbIX. Teopema
.. 02 menens
26 0 TpEX MmapaJyieabHbIX TpsAMbIX. Teopema
HOSIOPst
0 CKpEUIMBAIOUINXCS MPSIMBIX
[TapannenbHOE TPOEKTUPOBAHHKE.
27 OcCHOBHbIE CBOICTBA apaJLJICILHOTO 02 nenmemns
npoektupoBanus. 300paxeHne pa3HbIx HOAOPs

¢buryp B napajsiesbHON MPOEKINUN




[lenTpanbHas NpoeKIusi. Yo ¢

03 menens
28 COHAIPABJICHHBIMA CTOPOHAMU. YTOJI
HOSIOpst
MEXAY NPSMBIMU
3agaun Ha TOKa3aTeILCTBO U
03 menens
29 HCCIICTIOBAaHNE, CBSI3aHHEIC C
HOSIOPst
PacCIIOIOKEHUEM ITPSAMBIX B IPOCTPAHCTBE
[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
. 03 menens
30 MapasuieIbHOCTH MPSAMON U MIIOCKOCTH. 056p
HOAOPsA
CBoiicTBa NapaJIEIbHOCTH NPSAMOU U
IIJIOCKOCTH
['eomerpuueckue 3a1a4n Ha BHIYUCIICHUE
31 U I0KA3aTEIbCTBO, CBA3AHHBIC C 04 mHenens
NapaJJIEIbHOCTBIO MIPSAMBIX U IJIOCKOCTEMN HOAOps
B [IPOCTPAHCTBE
ITocTpoeHue ceueHus, MIpOXOAALIETO
3 Jepe3 JaHHYIO IIPSIMYIO Ha YEPTEKE U 04 nenens
MapajuleIbHOTO IPYyrou npsmoit. Pacuér HOSOps
OTHOILLEHUN
[TapannenbHas npoexuusi, IPUMEHEHHE
33 JUTSI TIOCTPOCHHUS CEUSHUH Ky0a u 04 uenens
napayenenunena. CBoiHCTBa HOSOps
napajuienenunea u Npu3Msl
34 [TapamnensHble iockocTu. [IpusHaku 01 menmens
napajuieIbHOCTH IBYX IIOCKOCTEH nexabpst
Teopema 0 mapaieIbHOCTH U
01 menens
35 €IMHCTBECHHOCTH IIJIOCKOCTH,
JieKadps

MIPOXOIALLEH Yepe3 TOUKY, HE




MIPUHAJICKALLYIO TAHHOM TIJIOCKOCTH U
CJIIEICTBUS U3 HEE

CBolicTBa napauiesIbHBIX INIOCKOCTEMN: O

36 [MapaJuIEIIbHOCTH MIPSAMBIX IIEpPECECYCHUS 01 menens
IIPY [IEPECEUEHUN IBYX NTapaJlJICIIbHBIX nexabpst
MJIOCKOCTEN TpeThen
CoiicTBa mapamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NMapauIeIbHbIX IPAMBIX,

.. 02 nenens

37 3aKIIIOYEHHBIX MEXAY MapalieIbHbIMUA

N nexadpst
IUIOCKOCTSIMH; O IEPECEYCHUH NTPSIMOU ¢
JBYMsI ITapaJUIEIbHBIMU IUIOCKOCTSIMHU

18 [ToBropenue: Teopema [Tugaropa na 02 nenenst
IUIOCKOCTH nexaops

39 [ToBTOpEHUE: TPUTOHOMETPHUSL 02 nenens
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA Hexalpst

40 CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO 03 menmens
napajuieienunea JieKaopst

41 Brruncnenue 1MH OTPE3KOB B KyOe U 03 nenens
IPSIMOYTOJIBHOM TapajuIeeIuIe1e nexabpst
[lepnieH IUKYIAPHOCTD NPSIMOU U

47 mockocty. [Ipusnak 03 nenens
NEPIEHIUKYIIPHOCTU IPSIMON U aexaopst
IIJIOCKOCTH
[lepnieH IUKYISAPHOCTD NPSIMOU U

43 mockocty. [Ipusnak 04 nenens
NEPIEHIUKYIIPHOCTU IPSIMON U aexaopst

IIJIOCKOCTH




44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAILIEH
yepes TOUKY NMPOCTPAHCTBA U
NEePHEHANKYIISIPHON K IJTIOCKOCTH

04 nenens
JieKadps

45

[110cKOCTH ¥ IEpIEHAUKYIISIPHBIE UM
IpsiMble B MHOTOTpaHHHUKAX

04 nenens
JieKaopst

46

[ImockocTH U NepPHEeHIUKYIISIPHBIE UM
IPsAMBbIE B MHOTOI'PaHHHUKAX

47

[IeprieHAUKYmSAp ¥ HAKIIOHHAS.
[TocTpoeHue neprneHuKynsapa U3 TOUKU

Ha IIPSIMYIO

48

[lepnenauKymsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHnuKyIIsipa U3 TOUKH

Ha IIPSIMYIO

49

Teopema o TpEX mepreHAUKYIIpax
(npsimast u oOpaTHast)

50

TeopeMa 0 TpEX nmepHnEeHIUKYISIPax
(mpsimast u oOpaTHast)

51

Yrom Mexay CKpemuBaroIuMHUCS
PSIMBIMU

52

[Touck nepreHIuKyYISIPHBIX MPSAMBIX C
MTOMOIIBIO TIEPIICHAUKYIISIPHBIX
IUIOCKOCTEHN

53

OpToroHanbHOE IPOEKTUPOBAHNE

54

[TocTpoenue cedeHuit kyoa, MPU3MBI,
IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU




55

[TocTpoenue cedeHuit kyoa, MPU3MBI,
IIPaBUIILHOM MUPAMUJIBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU

56

CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIbHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHuKyJIsIpPHOCTH IPSMOM
Y TUIOCKOCTH KaK CJIEZICTBUE CHMMETPHUH

58

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J10 INIOCKOCTH

59

[IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PAcCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

60

CriocoObI ONyCTUTb MEPIIEHAUKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napasuieIbHON MPSAMON

61

CnBur no HenapamieabHON NPSIMOH,
n3MeHeHue paccrosauii. [lonroroska k
KOHTPOJILHOM paboTe

62

KonTtponbnas padota "B3anmuoe
PACIIOJIOKCHUC TTPAMBIX U IJIOCKOCTEH B
npocTpaHcTse”

63

Pa6ora nag ommbOkamu. [ToBTopenue:
YroJI MEXTy IPSIMBIMHU Ha TIOCKOCTH,
TPUTOHOMETPUS B IIPOU3BOIBHOM
TpPEeYroJabHUKE, TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: YTrOa MEKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE




65

['eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXAy NpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTria

67

[IepnieH qUKyISpHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYISIPHBIX
IUIOCKOCTEHN

68

[Ipu3Hak nepnesauKyJIApHOCTH
IIJIOCKOCTEW; TEOpeMa O MPSMOU
IIEPECEUCHHUS IBYX IUIOCKOCTEH
NEPIEHAUKYJIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMoyrobpHBII napauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA IPAMOYTOJIbHOTO
napajuienenunena

70

Teopema o0 araroHa M MPSIMOYTOIBLHOTO
napajuiejenumnesa u ClIeCTBUE U3 Heé

71

CrepeomeTpuyuecKkue 1 IpUKIaaHbIe
3aJ1auu, CBS3aHHBIE CO B3aUMHBIM
PacIIOIOKEHUEM MIPSIMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKpELMBAIOLIUECS NIPSMBIE,
napajuleJIbHbIE JIOCKOCTH B
CTaH/IapTHBIX MHOI'OIPaHHUKAX

73

[Tapa mapayienbHbIX IJIOCKOCTEN HA
CKPEIIMBAOUIUXCS MPAMBIX, PACCTOSHUE
ME¥K]1y CKPEILIMBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYALUAX




74

PaccrostHue oT TOYKHM A0 TJIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 IMIIOCKOCTH

75

Brrunciienue paccTossHUN MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSMBIMU C
MOMOIUIBIO IEPTICHIUKYISIPHOM
IJIOCKOCTH

76

TpéXrpaHHslid yrosi, HEpaBeHCTBa s
TpexrpanHbixX yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTia

77

DneMeHTHI ChepUIeCcKOil TeOMETPHUH:
reoJie3NYecKre JMHUU Ha 3eMIle.
[ToaroToBKa K KOHTPOJILHOM paboTe

78

KonTtponbHast padora "Yrisl u
paccrosiHus"

79

PabGora Hag ommmOkamu. CucremMaru3anus
3HaHUW "MHOrOTpaHHUK U €T0
3JIEMEHTHI"

80

[MTupamuga. Bunsl nupamua. [lpaBunsraas
nupamua

81

IIpusma. IIpsAmas 1 HaKJIOHHAs IPU3MBI.
IIpaBunbHas npusma

82

[Ipsamoii napauienenunes,
NpSAMOYTOJIBHBIN Mapasuienenunesn, Kyo

83

Brinykibsie MHOTOrpanHuku. Teopema
Ditnepa

84

Brimykisle MHOTOrpanHuky. Teopema
Oiinepa. IlpaBunpHble 1




MOJTyTIPaBUIIbHBIE MHOTOTPAHHUKH.
[ToaroroBka K KOHTPOJILHOU padboTe

85 KoHnTtponbhas padora "MHuororpanHuku" 1

26 Pabora nag ommbkamu. [TorsiTHE BEeKTOpa 1
HA TUIOCKOCTH U B TIPOCTPAHCTBE

87 Cymma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YNCIIO0 1
Paznosxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
TUTOCKOCTH

92 CxanspHoe Mpou3BeICHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
IPOCTPAHCTBE

94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

95 [Ipocreiimue 3anauu ¢ BEKTOpaMHu 1

96 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

97 [Ipocreiimue 3anauu ¢ BEKTOpaMHu 1

98 O0o01IeHre U cCTeMaTU3alus 3HAaHUN 1

99 O0001eHre U cUCTEMATU3aLMs 3HAHUN 1
[ToaroToBKa K KOHTPOJILHOM paboTe

100 Hrorosast kKoHTpoOJbHASA paboTa 1

101 HroroBast koHTpoIbHAs paboTa 1

102 O06o01IeHre U cHCTeMaTU3alus 3HAaHUN 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




11 KJIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoTbI
pecypcsl
[ToBTOpenue tems! "KoopauHaTs!
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpaHcTse"
) [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncnenue yria |
MEXK]ly BEKTOpaMH B MPOCTpaHCTBE"
4 [ToBTOpEHue Tembl "YpaBHEHHUE NIPAMOI, 1
MPOXOJIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, |
YPaBHEHHUE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
g JIvuHeitHbIe HEpaBEHCTBA, JTUHEITHOE |
IPOrpaMMHUPOBAHUE
9 JIvHeitHbIe HEpaBEHCTBA, TUHEIHOE |
IIpOrpaMMHUpOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTHYECKHE METO/IbI pacyéTa yria |
MEXAY MJIOCKOCTSIMUA B MHOTOTPaHHUKAX




dopmysa pacCTOSIHUSI OT TOUKH J10

12 IUIOCKOCTH B KOOpPAMHATaX

13 HaxoxaeHnne paccTosiHulA OT TOYKHU 10
MIJIOCKOCTH B KyOe

14 Haxoaenue paccTosHUN OT TOYKHU 10
MJIOCKOCTH B IPABUJILHOM MUPAMU/IE

15 KoHnTtponbHast pabota "AHamuTudeckas
reoMeTpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHapTHbIE MHOTOTPAaHHUKHU

17 CeueHnst MHOTOTPAaHHHUKOB: METOJT
CIIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJIApTHBIE INIOCKOCTH, MEPECCUEHUS
IPSIMBIX U IIJIOCKOCTEMN

19 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
napasuieJIbHble CeUeHUS

20 [TapanenbHble IPSIMbIE U JIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenbHble TPsIMbIE U TNIOCKOCTH:

21 YTJIbI MEXKY CKPELIMBAIOIIUMUCS
PSIMBIMU
[leprienquKyngpHbIE TIPSIMbIE U

” IUIOCKOCTH: CTaHJApTHBIE Maphbl

NEPIEeHIUKYISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB




23

[lepnenaukynsipHbIE TPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIIpax

24

[leprienquKyngpHbIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOTOTpaHHHKaX

25

IToBTOpenue: miomanu
MHOTOYTOJIBLHUKOB, (POPMYJIIBI IJIS
IO e, COOOpaKEHUSI TTIOI00MS

26

IToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIBI IJIs1
Iomnaiel, cooopakeHus moao0us

27

IToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIBI IJIs1
Iomnaiel, cooopakeHus moao0us

28

[Tmomaan ceyeHnii MHOTOrPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHUs MOJ00us

29

[Imomaan cedyeHnii MHOTOrPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 100Ms

30

KonTtponsnas padora "[loBTopenue:
MHOT'OTpaHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

31

O61ém Tena. O0BeM MPSIMOYTOIBLHOTO
napaJuieenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJIpaType Ky0a; O TPHCEKITUH yIiia




33

CrepeoMeTpHYecKye 3a/1auu, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napaJuieenuneaa

34

[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
BBIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO
napasuiesenumnena

35

O06BEM npsAMOi TPU3MBI

36

CrepeomeTpUyeCcKHEe 3aJa4U, CBA3aHHbIC
C BBIYHCIICHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[IpuknamHbIe 3aa9H, CBSI3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

38

Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
HaKJIOHHOMN TTPU3MBI

39

Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenéHHoro uHTEerpana. O0bEM
MUupaMuabl

40

®dopmyna 00bEMaA TUPAMUJIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIUM YTIIOM

41

dopmyna 00bEMaA TUPAMUJIBL.
OTHo1IeHne 00HEMOB MTUPAMUJL C
OOIIUM YTIIOM

42

CrepeoMeTpHUEeCKHE 3a]a9H, CBSI3aHHbIC
¢ 00béMaMH HAKJIOHHOW TIPU3MBI

43

CrepeoMeTpHUYECKHE 3a/1aUH, CBSI3aHHBIC
¢ 00bEMaMU TUPAMHUIBI




[Tpuknagueie 3agaun mo Teme "OOBbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncinenue
paccTosiHUA 10 TIOCKOCTH

47 KonTtponsHas padora "O0beM
MHOTOTrpaHHHKA"
[{unuaapuyeckas MOBEPXHOCTb,

48 00pa3yromue MHUIHHIPUIECKON
MOBEPXHOCTHU

49 unuanp. [psamoi KpyroBou HUIUHAD.
[Tnomane MOBEPXHOCTH LIMIUHIPA

50 Konunyeckast HOBEpXHOCTh, 00pa3yrome
KOHHMYECKOU nmoBepxHocTu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napauIeIbHOM MJIOCKOCTH OCHOBAHUS

5 VYceuénnslii konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOM TOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JTIOKa3aTelIbCTBO U BHIYUCIICHHE,

MOCTPOEHUEM CEYCHUH ITUITHH/PA,
KOHycCa




56

CrepeoMerpuueckue 3aJa4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYCHUN IUINHAPA,
KOHyCa

57

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

58

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Tepeceuenwue cdeps! u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. B u m300pakeHue mapa

61

[Mepeceyenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBIO. B u m300pakeHue mapa

62

VYpasuaenue chepsl. [Lnomans chepst u
e€ yacrei

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTelbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO

66

[IpukitagHblie 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom




IToBTOpEHME: OKPY>KHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Paznuunble kOMOMHALINY TEJ BpallleHUs
Y MHOTOTPaHHHUKOB

69 3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpanieHus"

71 Kontposnbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

7 O06béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO IWIHH]IPA
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

73 omnpenenéuHoro uHTEerpana. O0bEM
KOHYyca

74 [Tnomaay 6OKOBOM M OJIHOMH
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE

75 C BBIYHCIICHUEM 00BEMOB ITMITHH/IPA,
KOHYca

76 [Ipuknanueie 3apaun o Teme "OO0bEMBI
Y TUIOLLAU OBEpXHOCTEH Ten"
O06bEM 11apa U MapoBOro CEKTOpa.

77 Teopema 06 06BEMe mrapa. [Tnomasns

cdepbl. CTepeoMeTpUUECKUE 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB




rapa, IrapoBoro CerMeHTa 1 MIapoBOro
CeKTopa
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[Tpuknagueie 3agaun 1mo Teme "OO0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM I1apa u
miomaaso cepbl. COOTHOMEHUS
MEXY TIIOIIAISIMHA TIOBEPXHOCTEH U
00BEéMaMH TOHOOHBIX TEI
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[TonoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100mu.
CrepeoMeTpuueckre 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM O0BEMOB Tel U
IJIOMIAIEN TOBEPXHOCTEN

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTH U 0OBEMBI KPYTJIIBIX TET"

81

JIBM>KEHUs MPOCTPAaHCTBA.
OtoOpaxeHusi. [IBHXKESHUS U PaBEHCTBO
¢uryp. O6mmue cBOHCTBa JBMKEHUI

82

Buael n1BukeHMil: napaiebHbIN
MIEPEHOC, LEHTPAJIbHAsI CUMMETPUS,
3epKaJIbHasi CAMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

83

[IpeoOpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

84

['eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JTBUKCHUS

85

KonTponpHas padora "BekTops! B
npocTpaHcTae”
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O6o06matomee moropenue 11 monsTHI
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allus 3HAHUIA:
"ITapanienbHOCTh NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"
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O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allis 3HAHUIA:
"BexTops! B IpocTpaHcTBe"
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O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIaCCOB, CHCTEMAaTH3allis 3HAHUIA:
"BexTops! B IpocTpaHcTBe"
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O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAHU:
"O6beM MHOTOTrpaHHUKA"
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O6o06matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allHsl 3HAHU:
"OO6BeM MHOTOTpaHHUKA"
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O6o06matomee moropenue 11 moHsTHI
1 METOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMATHU3aIsl 3HAHWIA:
"ITnomaay MOBEpXHOCTH U 0OBEMBI
KpyJibIX Ten"
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O6o06matomee moropenue 11 monsTHI
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMATHU3aIls] 3HAHWIA:




"ITnomaay MOBEpXHOCTU U 0OBEMBI
KpYyIJIbIX Ted"

93

HroroBast koHTpoIbHAs paboTa

94

Hrorosast kKoHTpoJIbHASA paboTa

95

[ToBTOpEeHME, 0600IIEHNE 1
cUCTeMaTH3alus 3HaHU!

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHU




COBpPEMCEHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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