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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpus siBNIsIeTCA OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JUCLUUILIINH
€CTECTBEHHO-HAYYHOW HAINpPaBIECHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE MPU U3yUYEHUH 00YUAIOIIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKACHUM NP PELICHUH T€OMETPUUYECKHUX 3a1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCS MpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE UHAUBUIYATBHBIX CIIOCOOHOCTEHN 00yUalOIMMXCs MPU U3yUYCHUN
reOMETPUHU, KaK COCTaBJSIONIEH TMpeAMEeTHOW obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIs1 YCIEITHOTO MPOodeCcCHOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[IpuopuTeTHBEIMU 3ajayaMUd Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

pacilMpeHyue NpeICcTaBiICHUs O T€OMETPUU KaK YacTH MUPOBOM KYJIbTYPhI U
dbopMHUpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoOBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTYpax Kak o
BOKHEHIIIMX MaTEeMaTUYECKUX MOJIEIISAX, MO3BOJISIONIUMX OIMNUCHIBATh U U3Yy4aTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMupoBaHUEe  yYMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTYpax W WX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yYMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbl U HAXOJIHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKax, MOACISIX U B PeaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tela BpalleHUsA, KOHCTPYUPOBaTh T'€OMETPUUECKHUE
MOJECIIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTUYECKUX TEeopui, (OpMHUPOBaHUE MOHUMAHHUS POJU AKCHOMATHUKHU TMpHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTebCTB W aJITOPUTMOB
pelIeHusl, YMEHHS UX MPUMEHSTh, TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKICHUS B X0J1€
pelIeHusl CTepEeOMETPUUECKUX 3aJlad U 3aJa4 C MNPAKTHYECKUM COJEp:KaHHEM,
dbopMupoBaHWE TPEJCTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  TIPH



000CHOBaHMU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKHU B MIPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPHUU;

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 M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX 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 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEpP)KATEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIE0BATEIBHO U MOCTYIATENBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 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  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJ0).



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 pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapaninenpsHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPSAMBIE B POCTPAHCTBE, MAPALIEIBHOCTD TPEX MPSIMBIX, TAPAJUIETBHOCTh IPSMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKIy NPSAMBIMH B IIPOCTPAHCTBE. [lapaymenpbHOCTh TIIOCKOCTEN: NapajuieiIbHbIe
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 TMPAMOM M IUIOCKOCTH, TeEOopemMa O MPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, MPOEKIHS (GUTYPBI HA TNIOCKOCTh. [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 MHOTOTPAHHBIE YTJIBL.
CBoMCTBA IJIOCKUX YTJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs W MOJHAs TOBEPXHOCTh MIPU3MBI.
[Tapanienenunen, TpsMOYTOJIbHBIN NMapaAJIIIETCIUNE U €ro cBoiicTBa. KpaTuaiiiime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas mupaMujia, MPaBUIbHAS U yCEUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MpPHU3Ma U MpaBWJIbHAsA NHUPAMUJA,



IpaBUJIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPABUJIBHBIX MHOTOIPAHHMKAX: OKTa’Ip, JOJAEKAIP 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 IMPABUIBHOW MHpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

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

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, YMHOXKEHUE 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  BekTopaMm. [IpsamoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

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

O0béM. OcHoBHbIE cBoOiicTBa 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.

KoMOuHanuy Ten BpalleHuss U MHOrorpaHHukoB. [lpusma, BhnucaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenwe cdepbl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpaIeHUS.



[Inomanas MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € 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 NMPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepanyu HaJl BEKTopaMu. BEeKToOpHOE YMHOKEHHE
BeKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpAWHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PasmoxkeHne BekTOopa 1Mo
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 CUMMETPUS, 3€PKAIbHAA 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) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
rpaXJIaHCKoro  obmecTtBa  (BBIOOpPBI, OMpPOCKI W ApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY 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:

OCO3HAHHUE JYXOBHBIX LEHHOCTEM POCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peaiu30oBbIBATH COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



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

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
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’)Karolel cpenibl, IUJIAHUPOBAHUE TIOCTYNKOB W OLIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATEIbHOCTh MHAUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBISIBIISAIT M XAapaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

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

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUI, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHnus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUs, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKHe 1CHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BOMPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEuYHe,  MNpodseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITENIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JaBaTb IIOJACHCHHA II0 XOAY PpCHICHHUA 3alddydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyrI/IX yqaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEeHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CyxkaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO 9aCTh PAOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

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

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

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

e CBOOOJIHO ONEPUPOBATH  TOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

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

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

e BBINOJIHATE ACHCTBUS HaJl BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUH H
HaX0XJICHUE F€OMETPUUYECKHUX BEIUYNH, TPUMEHSISI NU3BECTHBIE METOIBI ITPU
pELICHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIIEHHOTO W BBICOKOIO YPOBHS
CIIOXHOCTH;

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

e WU3BJEKaTh, MPEOOPA3OBBIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh PEalbHbIE CUTyallH, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CPOpMYIMPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHHU,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEITUYHH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, 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 PACIIOIOKEHNE C(hephl U IIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOMHAIIMSIMU T
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;

n3o0paxaTh u3ydaeMble (DUTYpPBI, BBINOJHITh (BBIHOCHBIE) TIIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKaX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh FTeOMETPUUYECKHE 3a/1a91 Ha BEIYMCIICHUE YTIIOB MEXKIY IPIMBIMH 1
TUTOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKHU 0 MJIOCKOCTH, B IIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuieIbHOM  MEPEHOCEe, [EHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY ), CEUCHHUS 1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIuX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHbBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IIOMCKA PEIICHUS MaTEeMaTHYECKU
chOpMYIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh PEAbHbIE CUTyallud Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeCTaBiICHUSI 00 OCHOBHBIX AdTamax 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 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IIpaBUJIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajleIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYUKA, IIpsIMasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIS
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJIJIeJII)HBIX Hp?[MLIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiI0CKOCTh;
MOYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOYTIPOCTPAHCTBO

04.09.2023

05.09.2023

06.09.2023

11.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

12.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

13.09.2023




AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CIIEICTBUSA U3 HUX

18.09.2023

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHne ced4eHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOSAT YEPE3 X
pEbpa. N3o0paskeHue nepeceueHus
MIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMH 1IBETAMU

N300pakeHne ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMHU

19.09.2023

20.09.2023

25.09.2023

26.09.2023

27.09.2023

13

N300paxeHune cedeHuit mupamuibl, kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YepPe3 UX
pé6pa. N3o0paxeHue nepecedeHms

02.10.2023




IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Meton crefoB it MOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHUt
IPSIMBIX U IIJIOCKOCTEN

Merton cie0B s TOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX | IJIOCKOCTEH

03.10.2023

04.10.2023

09.10.2023

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

10.10.2023

18

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

11.10.2023

19

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

16.10.2023

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MOCTPOCHUS

17.10.2023




21

[ToBTOopenue nnanumerpun: Teopema o
PONOPLUUOHANIBHBIX oTpe3kax. [logoOue
TPEYTroJIbHUKOB

18.10.2023

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTrexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U CTEPEOMETPUH

23.10.2023

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmHOe pacniosiokeHUE NpsIMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemnBaroumxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, IPOXOAIICH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKAIEH Ha
JTAaHHOM IpsiMOi. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamienpHOCTB TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapaynensHOE IPOEKTUPOBAHUE.
OCHOBHBbIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxeHne pa3HbIX
¢buryp B nmapayuieIbHON TPOSKITUH

24.10.2023

25.10.2023

07.11.2023

08.11.2023

13.11.2023




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBIMU

14.11.2023

29

3amayu Ha JJ0KA3aTeabCTBO U
HCCIICIOBAHKE, CBSI3aHHBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

15.11.2023

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJyIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

20.11.2023

31

FGOMeTpI/I‘-IeCKI/Ie 3a4a4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3aHHBIE C
NapauIeIbHOCTbIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

21.11.2023

32

33

34

35

[TocTpoeHue ceueHus, TPOXOISILIETO
yepe3 JaHHYIO0 TMPSIMYI0 Ha YepTexe 1
MapajuieIbHOTO IPYyroM npsamoi. Pacuér
OTHOUIEHUI

[TapannensHas TpOEKIUs, TIPUMEHEHUE
JUISI IOCTPOEHUSI CEUEHUH KyOa U
napayuenenunenaa. CBoncTaa
napajureNienumne/1a U IpU3Mbl

[Tapannensubie miockoctu. [Ipuznaku
NnapajuieIbHOCTH JIBYX IIOCKOCTEN
Teopema 0 nmapaieIbHOCTH U

CANMHCTBCHHOCTH ITIJIOCKOCTH,
HpOXOI[&IH.ICfI 4gepe3 TOUKY, HE

22.11.2023

27.11.2023

28.11.2023

29.11.2023




MIPUHAJICHKALLYIO TaHHOW TIIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napauieabHbIX IIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUCHUU ABYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThen

04.12.2023

37

CBolicTBa napajuiesIbHbIX ITIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOM C
JIBYMSI TTapaJIeTbHBIMU TIOCKOCTSIMHU

05.12.2023

38

39

[ToBTopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

06.12.2023

11.12.2023

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaenenunesa

12.12.2023

41

42

43

Brruucnenue JyMH 0Tpe3KOB B KyOe U
IPSMOYTOJIBHOM Napajuleenumnesie

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHIUKYJIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

[IeprieHUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIIPHOCTH IIPSIMOM U
IIJIOCKOCTH

13.12.2023

18.12.2023

19.12.2023




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

44 4yepe3 TOUKY MPOCTPAHCTBA 20.12.2023
HEePHIEHIUKYIAPHOM K MJIOCKOCTH
45 [TnockocTH U epHeHANKYISIPHBIC UM
IpsIMblE B MHOTOTpaHHHUKaX 25.12.2023
46 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX 26.12.2023
[TepnieHAMKYIIAp U HAKIOHHASL.
47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU 97 12.2023
Ha MPSIMYIO
[eprienaAuKyIAp U HAKIOHHAS.
48 [TocTpoeHue nepneHAuKyIspa U3 TOUKU 09.01.2024
Ha MPSIMYIO
49 Teopema 0 TpEX nepHneHAUKYIIPax
(mpsimast U oOpartHas) 10.01.2024
50 Teopema o TpEx meprneHAnKyIsIpax
(mpsimast u oOpaTHast) 15.01.2024
51 Yron Mexay CKpenBaromuMuUCs
IPSIMBIMU 16.01.2024
[Touck nmepreHANKYISIPHBIX MPSIMBIX C
52 TIOMOIIIBIO ?epneHnHKyns[pme 17.01.2024
TUTOCKOCTEH
53 OpToroHanbHO€ IPOEKTUPOBAHNE 99 01.2024
[Toctpoenue ceuenuii kyba, mpU3MBbI,
54 NPaBUIBHOMN MUPAMUIBI C TOMOILBIO 93.01.2024

opTor OHaJILHOM MMpOCKINU




55

[Toctpoenue ceuenuii kyba, MpU3MBI,
NPaBIIBHOM MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

24.01.2024

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO III0cKOCTU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

29.01.2024

57

58

[Tpu3Hak neprneHuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

30.01.2024

31.01.2024

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 10 INIOCKOCTH

05.02.2024

60

61

Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPHIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

06.02.2024

07.02.2024

62

KonTponsnas padora "B3aumHoe
PacroJoKeHUe NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

12.02.2024

63

[ToBTOpEHME: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

13.02.2024

64

[ToBTOpEHME: YroI MEXIY
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

14.02.2024




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yria MeXIy NpsIMbIMU B
MHOTOTpaHHHUKaX

19.02.2024

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIIpHOCTH
IIJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepecedeHus IByX MI0CKOCTen
NEPIEeHIUKYISIPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napaienenunes; Kyo;
U3MEpPEHUs], CBOICTBA IPSIMOYTOJIBHOTO
napaJenenunesa

20.02.2024

21.02.2024

26.02.2024

27.02.2024

70

TeopeMa 0 qMaroHany NpsMOYTOJIbHOTO
napaielienunesa u cecTBUe U3 Heé

28.02.2024

71

72

73

CTepeOMeTpI/I‘IGCKI/IC " MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHINBArOIHECH
MpsAMbIC, ITapAJICIIBHBIC INIOCKOCTU B
CTAaHJAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUMBAIOIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCHIMBAOIIUMHACA IPSAMBIMUA B
MMPOCTBIX CUTYyallUAX

04.03.2024

05.03.2024

06.03.2024




74

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHUE OT HpHMOﬁ J0 INNTOCKOCTH

11.03.2024

75

Bpluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

12.03.2024

76

77

78

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JJIA
TpeXTrpaHHbIX yriaoB. Teopema
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTHhI chepuyecKoil reOMEeTpUU:
reoJIe3nYeCKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

13.03.2024

18.03.2024

19.03.2024

79

80

81

CucreMaru3aiys 3HaHUN
"MHOrOorpaHHMK M €ro 3J1eMeHTHI"
IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[TpaBunbHas mpU3Ma

20.03.2024

01.04.2024

02.04.2024

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinmykiieie MHOrorpanauku. Teopema

Oiinepa. IIpaBunpHbIE N
MIOJIYIIPABUJIbHBIE MHOTOTPaHHUKHU

03.04.2024

08.04.2024

09.04.2024




85

KonTponsHas padora "MHuororpaHHuKT"

10.04.2024

86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B

MIPOCTPAHCTBE 15.04.2024
87 CyMMa BEKTOpOB 16.04.2024
88 PazHoCTh BEKTOPOB 17.04.2024
89 [TpaBwiio mapamenenumena 99 04.2024
90 YMHOX€eHHE BEKTOpa Ha YHUCIIO 93.04.2024

Pasnoxxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHOM 94.04.2024

TUIOCKOCTH
92 CkayisipHOE MTPOU3BE/ICHUE 06.05.2024
03 Brruncnenue yriia Mexay BEKTOPaMH B

IIPOCTPAHCTBE 07.05.2024
94 [Tpocreiimune 3aga4un ¢ BEKTOpaMu 08.05.2024
95 [Ipocreiimue 3a1a4uu ¢ BEKTOpaMu 13.05.2024
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 14.05.2024
97 [Ipocreiinme 3agadu ¢ BEKTOpaMH

15.05.2024




98

O00011eHUE U CUCTEMATU3ALIUS 3HAHUM

20.05.2024

99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 21.05.2024

100 HroroBast koHTpoIbHAs paboTa 1 22 05.2024

101 Hrorosast KoHTpoOJIbHAS paboTa 1 27.05.2024

102 O06o001IeHre U cucTeMaTU3alus 3HaHAN 1 28.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[ToBTOopenue Tembl "KooparHaTel
1 1
BEKTOpa Ha rm:)cxocm U B 02.09.2023
IIPOCTPAHCTBE
2 [ToBTopenue Temsl "CkansipHoe 1
MIPOM3BEICHUE BEKTOPOB" 04.09.2023
[ToBTOpeHue TeMsl "Brruncinenue yria
3 1
MEXy BEKTOpaMH B IpOCTpaHcTBE" 06.09.2023
[ToBTOpenue TeMbl "YpaBHEeHHE
4 - . 1
MPSIMO#A, TPOXOAAIIEH Yepe3 1B TOUKH" 09.09.2023
VYpaBHeHHE MIIOCKOCTH, HOpMaJlb,
5 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 11.09.2023
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTpe3Kax 13.09.2023
7 B 1
€KTOPHOE NPOU3BECHHE 16.09.2023
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE 18.09.2023
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
IPOrpaMMHUPOBAaHUE 20.09.2023
AHaIUTHYECKUE METOJIbI pacyéra yria
10 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX 23.09.2023




AHaIUTUYECKHE METO/IbI pacuéTa yria

11 MEXy IUTOCKOCTSIMH B 95.09.2023
MHOTOTpaHHUKAX
12 dopMyia pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJIMHATAX 27.09.2023
13 Haxoxnenue paccTossHui OT TOUKH J10
IJIOCKOCTH B KyOe 30.09.2023
14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH JI0
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC 02.10.2023
15 KonTponbhas padota "Ananuruyeckas
reomeTpus” 04.10.2023
16 CeueHust MHOTOTPaHHUKOB:
CTaHJapTHBIC MHOTOI'PAHHUKHU 07.10.2023
17 CeueHHSI MHOTOTPaHHUKOB: METO/T
CJIEZIOB 09.10.2023
CeueHust MHOTOIPaHHUKOB:
18 CTaHJapTHHIE nnocxocim, nepeCceUCHIS 11102023
MPSIMBIX ¥ IJIOCKOCTEH
19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuieIbHbIE CEUCHUS 14.10.2023
20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacuér OTHOILIECHUU 16.10.2023
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
21 YTIIBI MEXTY CKPEIUBAIOIIAMUCS 18.10.2023
MPSIMBIMA
29 [leprieHIUKYNSpHBIC TIPSIMBIC U
TJIOCKOCTH: CTaHapTHBIE Mapbl 21.10.2023




MEPIEHAUKYISPHBIX IUIOCKOCTEN U

IpsAMBIX, CUMMETPHUH MHOI'OI'PAaHHUKOB

23

24

25

[lepnieHIuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYIISIPAX
IlepnieHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: TUIOIIAAM

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
101 IeH, COOOPaKEHHSI TIOI00MS

23.10.2023

25.10.2023

28.10.2023

26

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

08.11.2023

27

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI01a e, COOOpaKEeHUSI TIOT00MS

11.11.2023

28

29

30

[Tnomaay ceueHnit MHOrOrpaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha

Y4acTH, COOOpaKEeHUs MOA00Us

IInomanu ceyeHuit MHOT'OI'PaHHUKOB:
Iiomaau HOBGpXHOCT@I’I, pa3pe3aHusd Ha

4acTu, COOOpaKeHUsI MOA00HS

Konrponsnas pabdora "[loBropenue:
MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

13.11.2023

15.11.2023

18.11.2023

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO

nmapajjicjacnuicaa

20.11.2023




32

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPHCEKIIUH yriia

22.11.2023

33

34

35

Crepeomerpudeckue 3aauul, CBsI3aHHbIE
¢ 00bEMOM IPSIMOYTOJIBHOTO
napaJuleenunesa

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00bEMA MMpsAMOYI'OJIBHOTO
napajjiejacnuicaa

OO6BEM TIPSIMOI TTPU3MBI

25.11.2023

27.11.2023

29.11.2023

36

CrepeoMeTpuueckue 3a1auu, CBI3aHHbIE
C BBIYMCIIEHUEM 00BEMOB MPSAMON
IIPU3MBI

02.12.2023

37

38

39

[MpuksaaHbie 3a1a491, CBSI3aHHBIC C
00BEMOM TMIPSIMOH PU3MBI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAKJIOHHOH NPU3MBI

Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

04.12.2023

06.12.2023

09.12.2023

40

®opmyrna 00bEMa MUpaMUIbL.
OTtHouIeHre 00BHEMOB TUPAMHU/ C
O0IIKM YTJIOM

11.12.2023

41

®opmyrna 00bEMa MUpPaMHIbL.
OTHO1IeHNE 0OHEMOB MTUPAMUJL C
o0IIUM yTIIOM

13.12.2023




CrepeoMeTpuuecKre 3aJauu, CBI3aHHbIE

42
¢ 00bEMaMU HaKJIOHHOW TIPU3MBI 16.12.2023
43 CrepeoMeTpHuyecKHe 33a1a4u, CBSI3aHHbIC
¢ 00BEMaMU MUPAMU/TBI 18.12.2023
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 " 0bé i
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKIIOHHOU 90.12.2023
MIPU3MBI
45 [Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI 23.12.2023
16 [Tpumenenne 00bEMOB. Brruncienue
PacCTOSIHUS JI0 TNTIOCKOCTH 25.12.2023
47 KonTponbhas padota "O0bém
MHOTOTpaHHHUKA" 27.12.2023
[unuaapudeckas MOBEPXHOCTbD,
48 0 i
o0pa3yrolne UIMHIPHIECKOI 30.12.2023
MTOBEPXHOCTHU
49 Hunuaap. [psmoit KpyroBod HUIMHAP.
[Tnomane MOBEpXHOCTU UTUHIPA 10.01.2024
Konunyeckas mOBepXHOCT,
50 0 i
o0pa3yronme KOHMIeCKOn 13.01.2024
nosepxHoctu. Konyc
51 CeueHune KOHYyca IIOCKOCTBIO,
NapajuIeIbHOM MIIOCKOCTU OCHOBAHUS 15.01.2024
VY ceuéunblii konyc. M3o006paxkenue
52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 17.01.2024
[Tnomanas 60KOBOI MOBEPXHOCTH U
53 .
TTOJTHOW TTOBEPXHOCTH KOHYyCa 20.01.2024




54

[Tnouranb 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

22.01.2024

55

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHyca

24.01.2024

56

57

58

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUE,
IIOCTPOECHUEM CEYEHUI HUIMHAPA,
KOHYCa

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
OUJINHAPOM

HpI/IKJ'IaI[HHe 3aJa4u, CBA3aHHBIC C
OUJINHAPOM

27.01.2024

29.01.2024

31.01.2024

59

60

61

Cdepa u map

Ilepeceuenue cepsl 1 mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. But 1 m300pakeHne mapa

Ilepeceuenue cepsl 1 mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

03.02.2024

05.02.2024

07.02.2024

62

VYpasuenue chepsl. [Lnomans chepsl u
e€ yacren

10.02.2024

63

64

Cummetpus cdepsl u mapa

CrepeomeTpuueckme 3aa4u Ha
JI0KA3aTelIbCTBO U BHIYMCIICHHE,

12.02.2024

14.02.2024




CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHNUE,

05 CBSI3aHHBIE CO CEPOH U mapom, 17.02.2024
MIOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknanueie 3a1a4m, CBI3aHHBIE CO
cdepoii u mapom 19.02.2024
[ToBTOpEHME: OKPYKHOCTH Ha
67
e, e .
68 Paznuunbie KoMOMHAIIMY TET BpaIICHUS
1 MHOTOT'PAaHHHKOB 24.02.2024
69 3anauu no teme "Tena v MOBEPXHOCTH
BpareHus" 26.02.2024
70 3anauu o teme "Tena v MOBEPXHOCTH
BpauieHus" 28.02.2024
71 Kontponbnas padota "Tena u
MOBEPXHOCTHU BpareHus" 02.03.2024
7 O06bem mumHapa. Teopema 00 00bEMeE
MPSIMOTO IUJIMHAPA 04.03.2024
Beruuciienne 06EMOB Tell C TOMOIIBIO
73 ornpenenéHHoro uHrerpana. O0bEM 06.03.2024
KOHYyca
74 ITnomaay 60KOBOM M MOJHON
MMOBEPXHOCTU KOHYCa 09.03.2024




75

CrepeoMeTpuuecKre 3a1auu, CBSI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB LIMIUH/IPA,
KOHYca

11.03.2024

76

7

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Y TUJIOIA M TOBEpXHOCTEH Tet"

OO0BEM 11apa ¥ MapoBOTro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U IMapOBOTO
CEeKTOpa

13.03.2024

16.03.2024

78

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomaneio ceprbl. COOTHOIICHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEH 1
00BbEMaMU MONOOHBIX TEN

18.03.2024

79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenune o0bEMa mipu mo100m.
CrepeomeTpHuuecKue 3aJa4u, CBI3aHHbBIC
C BBIYHCJICHHEM 00BEMOB TENI U
ITONIaZeN TOBEPXHOCTEN

20.03.2024

80

81

82

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
JIBU>KeHUs MPOCTPAHCTBA.
OtoOpakeHusi. J|BU>KeHUS M paBEHCTBO
¢buryp. O6mue cBoiCTBa IBHKEHUI
Buael n1BukeHMi: napaiiebHbII
MEePEHOC, LIEHTPaIbHasl CHMMETPHS,

01.04.2024

03.04.2024

06.04.2024




3epKajibHasi CHMMETpPHSI, TOBOPOT
BOKPYT NPAMOM

83

84

[IpeobpaszoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

['eomeTpuueckre 3a1a4n Ha
MPUMCHEHHE JIBHKCHUS

08.04.2024

10.04.2024

85

KonTponbHas padbota "BekTopsl B
npocrtpaHcTae"

13.04.2024

86

O6o6maromee nmosropenue 11 monsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allHMsI 3HAHMIA:
"[lapayenbHOCTb MPSAMBIX U
IJIOCKOCTEH B IpoCTpaHCTBE"

15.04.2024

87

O6o6maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”

17.04.2024

88

89

90

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTopsl B mpocTpaHcTee”

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o06maromiee nopropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11

20.04.2024

22.04.2024

24.04.2024




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee nosropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"ITnomaayn MOBEepXHOCTU U 0OBEMBI
Kpyribix Ten"

27.04.2024

92

O6o6maromee nmosTopenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

04.05.2024

93

94

HToroBast KOHTpOJIbHAS paboTa

HroroBas koHTpoIbHAs paboTa

06.05.2024

08.05.2024

95

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIlvsl 3HAaHUH

11.05.2024

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

13.05.2024

97

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU

15.05.2024

18.05.2024




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
99 HayKU U €€ pojib B Pa3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

20.05.2024

HcTopus pa3BUTHS CTEPEOMETPUM KaK
100 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
101 HAyKH U € poJib B PA3BUTHH

COBPCMCHHBIX WHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK

HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U

102

KOMITBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

22.05.2024

25.05.2024

27.05.2024




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

I'eomerpusi: yue0, qia 7—9 k. / [JI. C. Atanacsu, B. @. byry3sos, C. B.

Kanomues u np.]. — M.: IIpocsenieHue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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