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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpus siBNIsIeTCA OHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBACT BO3MOXHOCTh M3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE TPY U3yUYEHUHU 00YUaAIOIIUMHUCS
MOHATUMHBIX OCHOB TI'€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM H ITOCTPOCHUU
LETOYKH JIOTHYECKUX YTBEPKACHUM NPHU PELICHUH T€OMETPUUYECKHUX 3a1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCMOJB3YIOTCS MpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE UHAUBUIYATBHBIX CIIOCOOHOCTEHN 00yUYalOIMMXCs MPU U3yUCHUU
reOMETpPUHU, KaK COCTaBJSIONIEH TMpeAMEeTHOM obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIs1 YCIEITHOTO MPOodeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[IpuopuTeTHBIMU 3aJa4yaMUd Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

pacilipeHue NpeICTaBiICHUs O T€OMETPUU KaK YacTH MUPOBOM KYJIbTYPhI U
dbopMHpoBaHHE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIINUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHIIMX MaTEeMaTUYECKUX MOJIENSIX, MO3BOJISIONIUMX OINUCHIBAaTh U U3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAaHUE MOHATUIHOIO amnmapara o pa3ieny
«CtepeoMeTpus» y4eOHOTO Kypca T€eOMETPHUH;

dbopMHupoBaHUEe  yMEHHS  BJIaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTYpaXx W WX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbI U HAXOJIHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaxX, MOJACISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUECKHUE
MOJECIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTUYECKUX Teopui, (OpMHUPOBaAHUE MOHUMAHHUS POJU AKCHOMATHUKHU TMpHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pelIeHusl, YMEHHS X MPUMEHSTh, TPOBOIUTH JI0KA3aTEIIbHBIC PACCYKICHUS B X0JI€
pelIeHusl CTepEeOMETPUUECKUX 3aJlady U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHupOBaHWE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IIPHU



000CHOBaHUU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEP>KATEJIbHBIM JIMHUSAM Y4e€OHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, pacHpeleEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  00ydeHHUS, MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuérom BbIOOpa Oyaymied npodeccuu, odecrieunBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapanineapHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPATIICITBHBIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
U 1iockoctu. [lapamienbHoe W LEHTpabHOE MPOSKTUPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSAMBIMH B IIPOCTPAHCTBE. [lapayenpHOCTh TIIOCKOCTEN: Napasuie/IbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHbIE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MTPOEKIIHS (GUTYPBI HA TUIOCKOCTh. [lepneHuKyaspHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOI'DAHHBIE YTJIBL.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAs U MOJHAS TTOBEPXHOCTh MIPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: nN-yronpHas mupaMujia, MPaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs INpHU3Ma W IpaBWIbHAS NUpaMUJa,



IpaBUJIbHAs TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPABUJIBHBIX MHOTOIPAHHMKAX: OKTAa’Ip, TOAEKAIP U HKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl MOBEPXHOCTH M IOBEPXHOCTH IPABUIBHOW MHUpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NIPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. IIpsmoyrosmpHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHSA: IWIMHIpPUYECKAss [OBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTed. Tena BpalieHUs:
WIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTh. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl 1 mapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CETMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHUKoB. [Ipu3ma, BhucaHHas B
IWIMHApP, ONHCaHHAas oOKojo IwunuHApa. llepeceyenne cdepsl u mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalllCHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHMS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAWHAT B mpocTpaHcTBe. KoopauHarel BekTOopa. PasnoxkeHwe BekTOopa 1o
0azucy. KoopanHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHNs] B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uTryp.
OO6mme cBoiicTBa JBWKEHHH. Buabl JBMXCHUN: TapaulelbHBIA IEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pPKAIbHAS CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpakJaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYTrO€),  yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoaa, CpOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTHUECKOW KYJNbTYpPhl, TIOHUMAHWE BIIASHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISl pa3BUTHUS IMBWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MaTeMaTUYeCKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble Jornueckue aeiicTBUA:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(pUKALIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TaHHBIX, HEOOXOAUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpPMAIIMIO, MPEACTABISIThL €€ B pa3iuyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB p€3y.]'IBTaTBI peHIeHI/ISI 3aJga4u, 3KCH€pI/IMeHTa, HCCJICA0OBAaHNs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITOPUTM PEILIeHUs 3a/1a4d, BEIOUpATh CIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAaHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JEeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, I0TOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OLIEHUBATh KAYECTBO CBOETO BKJIAJ1a
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnH 3a7a4 ¥ IPOBEACHUN MaTEeMaTUYECKUX PACCYKICHUI;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSITUSMH, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuja, NpsSMOYToJIbHBIN MapasuieNenumnen, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MIPOCKTUPOBaHKE (UTYP HA TUIOCKOCTh, BHIMOTHATH H300pakeHus: Puryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MUpaMK/ia), TEOMETPUIECKHUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HaX0JI€HUE T€OMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIE METOIbI ITPU
pelICeHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOTrPaAaMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPHUMEHATH [OJYYECHHbIE 3HAHUA HA TMPAKTUKE: CPaBHUBATh U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIEC MOHSATUS B
mpoiiecce  IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJI BpAIICHWSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh MIIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPHUPOBATH TIOHITHSMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUS IIIMHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHMBAaTh pPEAIbHBIE CHUTYAIlMW, NPUMEHITh HM3YUYEHHbIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ajireOpbl, peliaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIebHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOUKA, IIpsiMasi,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs TIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEH

N300pakeHre ceueHuit mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TIOCKOCTEH.
PackpamnBaHue MOCTPOSHHBIX CEUSHUI
Pa3HBIMH [IBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH LIBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOSAT Yepe3 Ux
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUI
Pa3HBIMH LIBETAMU

13

N300paxeHune cedeHuit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus




IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUI
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

MerTon ciie1oB 1Sl IOCTPOSHUS CEUeHUH.
CBoiicTBa niepecevyeHuil MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3alHCh 11aroB
MOCTPOCHUS

20

[TocTpoenue ceyenwnii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh 1aroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacnoniokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAaHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamiensHOCTB TpeX NpsIMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapaynensHOE MPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢Gburyp B nmapayuieIbHON TPOSKITUH




28

lentpanbpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTBHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYI0 MPSIMYI0 Ha YepTexe 1
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenpHas mpoeKUUs, TPUMEHEHUE
JUISI IOCTPOEHUSI CEUeHUH KyOa u
napasienenunena. CBorcTa
napajuiejenunesa u mpu3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NapajuieIbHOCTH IBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAIIEH Yepe3 TOUKyY, He




MIPUHAJICHKALLYIO JTaHHOMW TIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH IIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBolicTBa napauiesIbHbIX JTIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUYCHUH TIPSIMOI C
JBYMSI TTapaJIETbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

41

42

43

Brruucnenue 1MH 0Tpe3KOB B KyOe U
IPSMOYTOJIBHOM INapajuleenumnese

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

44 yepe3 TOUKY IPOCTPAHCTBA U
HEePHEHIUKYIAPHOM K MJIOCKOCTH

45 [TnockocTH U MepHeHANKYISIPHBIC UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKyIIpHbIE UM
npsIMbIe B MHOTOIpaHHHUKAX
[TepnieHAMKYIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.

48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o TpEX nepHeHANKYIApax
(mpsimast U oOpartHas)

50 Teopema o TpEx meprneHANKyIsIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
PSIMBIMH
[Tonck mepreHANKYISPHBIX MPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTER

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit Kyoa, mIpU3MBL,

54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO

opTor OHaJIBLHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

Crioco0Obl OIyCTUTb MEPIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTponsnas padora "B3aumHoe
PacrojoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAY PAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIYMCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napamienenunes; Kyo;
U3MEpPEHUs], CBOICTBA NPSIMOYTOJIBHOTO
napaJsenenuneaa

70

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U IPpUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHINBArOIHECSH
MpsAMBbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa apaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAIOIHNUXCA NPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIITUMHACA IPAMBIMUA B
MMPOCTBIX CUTYyalIUAX




74

Paccrosaue oT ToukH J0 IIIIOCKOCTH,
pacCcTodHuE OT HpﬂMOfI J0 IINIOCKOCTH

75

Bpluncienue paccTosHUN MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpanHblil yroJi, HEpaBEHCTBA 1JIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHI chepuuecKoil reOMEeTpUU:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

79

80

81

Cucremaru3ainus 3HaHUH
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npuszma

82

83

84

[IpssMoit mapannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brimykiieie MHOrorpanauku. Teopema

Oiinepa. [IpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPAHHUKHU

85

KoHnTtponbnas pabora "MHororpanHHuKu"




86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBwuiio napannenenurnena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH
92 CkansipHo€ NpoU3BEICHUE 1
03 Brruuciienue yria Mexay BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
99 O06o011eHre u crucTeMaTu3alus 3HaHu| 1
100 Wrorosas koHTposibHas paboTa 1
101 Wrorosast KoHTpOJIbHAS paboTa 1
102 O00011IEHNE U CUCTEMATU3AaIMs 3HAHU 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YpaBHEHHUE MJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
MpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMH B MHOTOTpaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxosnenue paccTosHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpsHas pabora "AHanutuveckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/]T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
riomiaiel, cooopakeHus moaoous

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYECKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00BEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [IpssMoit KpyroBoi HUIHHIP.
[Imomaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0paskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

74 IInomiaau 00KOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHycCa

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 1I1apa 1 MapoBOTO CEKTOpa.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U ILIapOBOT0
CEeKTopa

78

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN

80

81

82

83

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHnin: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee mosropenue 11 moHsTuit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"

92

O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:




"TTnomany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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