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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOCCIEUYMBACT BO3MOXKHOCTh W3yUYCHUS TUCIUTIINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUICHHE, (HOPMUPYEMOE MPU U3yUYEHUU 00 YHAIOIITUIMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUH
LEMOYKH JIOTHUYECKUX YTBEPKACHUHN MPU PEIICHUN FT€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HWCHOJBb3YIOTCS MpHU
pelIeHNH 3a]]a4 €CTECTBEHHO-HAyYHOTO 1IMKJIA, B YACTHOCTH (PU3UYECKHX 3aj1ay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00yYaIONINXCs IPU U3YICHUN
FeOMETpPUH, KakK COCTaBJAIONIEH mpeaMeTHol obnactu «Marematuka u
uH(popMaTHKa» Yyepe3 obecreueHre BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U JICUCTBUH, CTICIU(PUIHBIX TEOMETPHUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PACHIUPSIIONTUMU U YCUITUBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SBJISFOTCS:

paclIMpeHnue NpeACcTaBICHU O T€OMETPUN KaK 4aCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H F'€OMETPHUH C OKPYKAIOIINM MUPOM;

(GbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHIIMX MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJSIONIMX OINUCHIBATh U U3Yy4aTh
pa3HbIC SIBJICHUS OKPY’KAIOLIEr0 MUPA, 3HAHUE MOHATHITHOTO armapara o pa3iaeiy
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMupoBaHUE€  YMEHHSI  BJIaJIcTh ~ OCHOBHBIMM  TIOHSITUSAMH O
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMM CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE UX TPHUMEHSITh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHE YMEHHS PACIIO3HABaTh HA YEPTEkKaX, MOACISIX U B peaTbHOM
MUpE MHOTOTPAaHHUKH M TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHrE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHui, (POpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAJAETh METOJAMHU JO0KAa3aTelNbCTB W aJITOPUTMOB
pelIeHusl, YMEHHS UX MPUMEHSTh, TPOBOJAUTH JI0KA3aTEIIbHBIC PACCYKICHUS B X0J1€
pelIeHns CTePEOMETPUYECKUX 3aJady W 3ajlad C IMPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  TIPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEW O0YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATh IMPOSBICHUS T€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYCHHH JIPYTHUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, HCCJIEIOBAaHUS IMOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOJTYYSCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIBHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBmsworcs: «lIpsmMble HW  IUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl MW  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHe «yMETh OIEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
bopMHpOBaHHME JIOTMYECKUX YMEHHUI  pacupenensercs He TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 Tojam oOydenus. ConeprkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil paboueit
MpOTrpaMMbl, pacrpeieaEHHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIInecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYarolUXCsl, pacliupss U yriayomss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAECT:

co3gath  ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIEeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO H3YyUYEeHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oOuM 1 ipodeccuoHaTbHBIM 00Pa30BaAHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha YriyOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA  CTepeoMeTpuu. Touka, TpsiMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IIOCTPOECHHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOLIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemMBarOmnXCs
npsAMbIX. [lapaninenpsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPSIMBIE B POCTPAHCTBE, MAPAUIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPSMOM
u 1iockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHUE, HU300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeIbBHOIO MpoeKkTUpoBaHus. M3o0paxeHue
buryp B nmapayyiesibHONW MPOEKIUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: MapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IJIOCKOCTEH. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulielenuIie],
MMOCTPOEHUE CCUCHU.

[TepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiCIbHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHo€ IIPOCKTUPOBAHUE.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JIJISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MBbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapanenenunen, npsMOYTOJIbHBIN NMapaAJIJIETCIUIE U €ro cBoiicTBa. KpaTuaiiiue
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBUWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep U OOKOBBIX TpaHEH MPaBUILHON MHUPaMUJBL.
[IpaBunbHBIE MHOTOTPAHHUKM: MpaBUJIbHAS IpPU3Ma U MpaBWJIbHAsA NHUPAMUJA,



IpaBWJIbHAs TPEYrOJbHAS IMPAMK/JIA U IPaBUIIbHBIN TETpasap, KyO. IlpencraBienue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, NOAEKAIP U UKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPHU3MBL,
IUTOIIA/{b OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mbl. [Lnomaas
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUJIBHOW MHUPaMHJIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpus B NPOCTPAHCTBE. JIEMEHTHl CHUMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajulelienuneaa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpPUsS NIPaBUIBHOU
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pa3loKEHHM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsamoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MeEXay BekTropamu. CKalgpHOE MPOU3BEIACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[MonsiTusi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tena BpalieHUs:
HWIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxenue chepsl
U TUIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus: Ha
miockocTh. Pa3BépTka unnmuapa u konyca. CummMerpust chepsl U mapa.

O0béM. OcHOBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenuneaa M cienctsus u3 He€. OO0bEM npsMod u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CETMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipw3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHapa. Ilepeceyenwe cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocthbio. [loHsATHE MHOTrOrpaHHUKa,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpalIeHUS.



[Inomanas MOBEPXHOCTH IUJIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienue 3agady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIMHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIMHY), CCUCHUS I1apa, METOAbI TOCTPOCHUS
CEYCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepaiyu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOTO yMHOXeHUA. IIpsiMoyrosibHas cucrema
KOOpJIWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHune BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHUs] B IPOCTPAHCTBE

JIBmwxkeHus: mpoctpancTBa. OToOpakeHus. J[BHKeHUS W PaBEHCTBO (Quryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMKEHUN: TapaulelbHBIA IEPEHOC,
LECHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEJCTaBICHUE O MATEMATUYECKHIX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpaXIaHCKoro  obmiectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTrUX HAyKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JTYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iIMyHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIuTaAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COANTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATETbHOCTHIO;

6) TpynoBoe BocniuTaHuE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI,



caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYPhbl, TOHWUMAaHUE BIIASHHS
COI[MATTLHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX TPOoOIeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY’)Karollel cpelibl, IJIAaHUPOBAHHE IIOCTYNKOB U OILIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cepbl 4eJIOBEUECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble JornuecKkue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUNH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUY,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIBHO AOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBO/IBI;

BBIOMpaTh Crnoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOoJIee MOIXO AN C YIETOM CaAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUNA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEYUEe,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKoro o0beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENFHO (hOPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKKe BbBIIBUTATh
MPEANOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISl PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IUYHBIX BUIOB U (HOpM
MIPEJICTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAILNIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIEe YHHMBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHAu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JdaBaTb IIOACHCHHUA IIO0 XOAY PpCHICHHUA 3alddvu,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jrajora, oOHapY)XKUBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIMpPOBaThH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIEHHS € YYETOM 3ajay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPHU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITH MIPUUUHBI
JOCTIDKCHUSI WU HETOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh II€JIb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIOIHATH CBOIO 9acTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YJICHAMH KOMaH/Ibl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmuUiA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIbTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHry 3a1a4 ¥ MPOBEJACHUU MAaTeMaTUYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
r€OMETPUYECKUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE 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 MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHbBIE BHJIBI MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamMua, NpsSMOYToJIbHBINA Mapaienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKaIum;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPaHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKE (HUTYP HA TUIOCKOCTH, BHITTOTHITEH N300paskeHus GUryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAXM  I[OBEPXHOCTEH  MHOTOrPaHHUKOB  (IIpU3Ma,
MUpaMUJia), FTEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh 1 TJIOCKOCTh CUMMETPHH, LICHTP, OCh U TNIOCKOCTh CHUMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHHH H
HaX0JICHUE TEOMETPUUECKUX BEJTUYHH, TPUMEHSSI U3BECTHBIE METOIBI IIPU
pPELICHMM MaTEeMaTUYECKUX 3aJad MOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJIO)KHOCTH;

e TPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TMPHUMEHATH T[OJYYECHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBAaTh PEalbHbIE CUTyalld, MPUMEHSATh HU3YYCHHBIE MOHATUS B
mpollecce MOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIupoBaHHOMN
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTHS T€OMETPUMU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U chepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIy4CHHUS;

OMEPUPOBATH MOHITUSIMHU, CBSI3AHHBIMH C TEJIaMU BPAICHUS: [IWJIMHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamieHus (UMIUHApP, KOHYC, cdepa U 1ap) U
OOBSACHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BPAICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPHI U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BPAIICHHSI,
TreOMETPUYECKUX Tell C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tell
BpalllCHUsI 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BNHCAHHBIA B chepy u
OMMCaHHBIA 0KOJI0 cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WJIUA TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n3o0paxarb u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIE) TUIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOJ/IHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTNEPAIK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peliaTh TeOMETPUUECKUE 3a/1a4l Ha BRIUUCIICHHUE YTJIOB MEXKTY PSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIICHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PELICHUU;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOHATh M300paXEHUST MHOTOIPAHHUKOB UM TeJ BpAIlICHUS MpU
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPUHM, 3EPKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/Jbl MOCTPOEHUSI CEUEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

OPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAraloIINX HECKOJIBKO IIAroB PEIICHUS, €CIU YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

peliarh 3ajJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHSITh MOJYyYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OIICHUBATh peajbHbIE CUTyalldHd, MPUMEHSITHh W3YyUYCHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE I[IOMCKA PEIICHUS MaTEeMaTHYECKU
chOpMyIMPOBAHHON MPOOJIEMbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPUH, UCCIEA0BATH TIOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
MPAKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEJINYNH,;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 1 ’
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g |
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25 : :
MJIOCKOCTEH B MPOCTPAHCTBE
VYTIIIBl M paccTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12 1
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3 AU 4 |
3HAHUU
9 [ToBTOpenue 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 3




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTsI padoThI pecypen
1 AHalnUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIlUs 3HAHUM
O06bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHME, 0606HI€HIfC " 16 )
CHUCTEMaTHU3aIUs 3HAHUM
8 IToBTOpeHUE 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

KoHnTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUIIa U300pAKEHUS HA
1 PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
HpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, psimasi,
2 IJIOCKOCTh, MPOCTpPaHCTBO. M300paxkenue
IUIOCKUX M POCTPAHCTBEHHBIX QUTYP.

IlonsTus: MepeCCKarommrecs mI0CKOCTH,

3 MNepeCCKaromuecs nmpsamMasd U IjiI0CKOCThb,
MOJIYIIPOCTPAHCTBO

[MousTHS: IepeceKaroInecs MIOCKOCTH,
4 NepeCceKaroIuecs MpsMast U IIOCKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIHNX 00bEKTOB
MHororpaHHuKH, H300paxxeHne
6 HPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB
AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBUS U3 HUX

12.09.2023

12.09.2023

15.09.2023




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIEICTBUSA U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus U3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O0603Ha4eHUs PSAMBIX U TIOCKOCTEH

19.09.2023

10

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOAT Yepe3 uxX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanme moCTpOCHHBIX CEUCHHM
pa3HBIMU [IBETAMH

22.09.2023

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y NIPU3MBI, KOTOPBIE IPOXOIAT YEpPE3 UX
pé€bpa. M3obpakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanyie NOCTPOCHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

26.09.2023

12

N306paxkenue ceueHuit nupamuibl, kyoa
U IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHms
HOJYYEHHBIX TIOCKOCTEH.
PackpammBanyie NOCTPOSHHBIX CEUEHHUH
pa3sHBIMU LIBETaMH

26.09.2023

13

[TpakTueckas pabota "U300paxkeHune
CEYEHUN MUpaMUJIbl, KyOa U IPU3MBIL,
KOTOpBIE MPOXOAT Yepe3 ux peopa.
N3o6pakenue nepeceyeHus MOTy4eHHBIX
1ocKocTei".

29.09.2023




14

Mertoa cnenoB Ui HOCTPOCHUS CEUEHUI

03.10.2023

15

16

17

18

MeTton cieoB 1Sl IOCTPOEHUS CEUEHUH.

CBolicTBa nepece4eHnil MpsIMBbIX U
IIJIOCKOCTEMN

MeTtoa cinefoB sl TOCTPOSHUS CEUCHUH.

CBolicTBa epeceyeHri MPSIMbIX U
IIJIOCKOCTEMN

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

[TocTpoeHue cedyeHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

03.10.2023

06.10.2023

10.10.2023

10.10.2023

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alUCh 11aroB
IIOCTPOEHUS

13.10.2023

20

[IpakTuueckas pabora "Iloctpoenune
CEUeHH B MUpaMujie, Kyoe 1Mo Tpém
TOYKaM Ha pEéopax .

17.10.2023

21

22

[ToBTOpeHue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menemnada. PacueTsl B ceueHUsIX Ha

17.10.2023

20.10.2023




BBIHOCHBIX 4epTexax. Mcropus pa3Burus
IJIAHUMETPUHU U CTEPEOMETPUU

23

24

25

26

27

28

KonTtponpHas padora "AKCHOMBI
crepeomerpuun. Ceuenus"

B3auMHoe pacnosnoxeHue npsMbIx B
npoctpaHcTBe. CKpelmmBaronumecs
npsimele. [Ipu3Haku cKkpemnBaronmxcs
npsimbix. [lapanenbHble npsmMble B
IIPOCTPAHCTBE

Teopema o CylieCTBOBaHHH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JTAaHHOU MPSIMO, TPOXOAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeXkKAIIEH Ha
JJaHHOM npsiMoi. JIeMMa o nepeceuennn
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema
0 TpEX MapaJuleNbHbIX NPsAMBIX. Teopema
0 CKpPEUIMBAIOLINXCS MPSIMBIX

[TapajieapHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApPAJIEIBHOTO
IpOeKTHpOBaHus. M300paxeHne pa3HbIxX
¢buryp B napajjiesibHON NPOEKIUU
IleHTpanbHas IpoeKLus. YTOI C

COHaIIpaBJICHHBIMU CTOPOHAMU. Yron
MCKAY NMPSIMBIMHA

24.10.2023

24.10.2023

27.10.2023

07.11.2023

07.11.2023

10.11.2023

29

3agaum Ha T0Ka3aTeIbCTBO U
HCCIIEOBaHUE, CBA3AHHBIC C
PacoIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

14.11.2023




30

KonTtponpHas pabora o Teme
"B3zanMHOe pacronokeHue mpsMbIX B
npocTtpaHcTBe"

14.11.2023

31

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTH MPSIMON U TIOCKOCTH.
CaolicTBa napauieIbHOCTH NIPSMOU U
MJIOCKOCTH.

17.11.2023

32

[TocTpoeHue ceueHuns, IPpOXOAAIIETO
yepe3 JaHHYI0 MPSIMYIO Ha YepTexKE U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHONIECHUM

21.11.2023

33

[TapannenpHast npoeKUUsl, IPUMEHEHUE
JUISI IOCTPOEHUS CEUEHUH KyOa u
napauienenunena. CBoncTea
napajuleJienune1a u IpusMbl

21.11.2023

34

35

36

37

[TapannensHble miockoctu. [Ipuznaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

Teopema 0 napauieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
IIPOXOIALLEH Yepe3 TOUKY, HE
MPUHAJIEKAIYIO TAaHHOUW TIIOCKOCTH U
CIEICTBHS U3 HEE

CBolicTBa napasuIeabHbIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPU NIEPECEUEHUH JIBYX NTapalJIeNIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa napajiCJIbHbIX IUIOCKOCTEI:
00 OTpPE3Kax NapaJlICIbHBIX MIPSIMBIX,

24.11.2023

28.11.2023

28.11.2023

05.12.2023




3aKJIIOUEHHBIX MEKy MapaIeIbHBIMU
IUIOCKOCTSIMU; O IEPECEYCHUH MTPSIMOU ¢
JIBYMs ITapajuIeIbHBIMU II0OCKOCTAMU

38

KonTtponpHas padbora o teme
"ITapanienbHOCTb NPSAMBIX U
naocKocTei"”

05.12.2023

39

40

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Teopema [Tudaropa Ha MIOCKOCTH.

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaJenenunena

08.12.2023

12.12.2023

41

Brruucnenue aMH OTpE3KOB B Ky0Oe U
NPSIMOYTOJIBHOM IapajuIeyeIuIe/ie

12.12.2023

42

[IepnieHIUKYIAPHOCTH NPAMOU U
mockocty. [Ipru3nak
NEPNEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

15.12.2023

43

44

45

IlepneH AUKYIAPHOCTD MPSAMON U
miockocTy. [Ipu3nak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOI1, MPOXOAAIIEH
yepe3 TOUKY MIPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K INIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

19.12.2023

19.12.2023

22.12.2023




46

[ImockocTH U NepneHIUKYISIPHbIE UM
IPSAMBIC B MHOTOI'PaHHHUKAX

26.12.2023

47

48

49

[lepnenauKysip 1 HaKJIOHHAS.
ITocTpoenne nepneHauKyasapa u3 TOUKU
Ha IPSIMYIO

[lepneHaAuKymsIp ¥ HAKJIOHHASA.
[TocTpoeHne nepneHauKyIIsipa u3 TOUYKH
Ha IPSIMYIO

Teopema o0 TpEX NepHEeHAUKYIApax
(mpsimast 1 oOpaTHas)

26.12.2023

29.12.2023

09.01.2024

50

Teopema 0 TpEX nMepHIEeHIUKYISIPAx
(mpsimast 1 oOpatHas)

09.01.2024

51

52

Yron MCIKAY CKPCIINBAOIIUMUCA
MMpAMBbIMHA

[Touck meprneHANKYISIPHBIX MPSMBIX C
MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

12.01.2024

16.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHKE

16.01.2024

54

55

[TocTpoenue ceuenuii kyba, MpU3MBlI,
IIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKINHU

[Tpaktuyeckas padora "[loctpoeHue
ceueHM Ky0a, MpU3MbIl, TPaBUIBHOMN
MAPaMUJBI C TOMOIIBK OPTOTOHAIBHOMN
npoekuun”

19.01.2024

23.01.2024




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCUTEJNBHO II0cKoCTH. [InockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

23.01.2024

57

58

59

[Ipu3Hak nepnesauKyJISpHOCTH IPAMOM
U IUIOCKOCTH KakK CIEACTBUE CUMMETPUU
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTOSTHUM OT TOYKHU A0 TIOCKOCTH

26.01.2024

30.01.2024

30.01.2024

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMCTpPUs, CABUT TOYKH I10
HapaJIeIbHON NPAMON

02.02.2024

61

62

CnBur no HenapajuieabHOU MPSAMOH,
MU3MEHEHUE PACCTOSHUN

KonrponbHas padora no reme
"TlepnieHIUKYJISPHOCTD MPSIMBIX U
IUIOCKOCTEH"

06.02.2024

06.02.2024

63

[ToBTOpEHME: Yyroy Mexay NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

09.02.2024

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

13.02.2024

65

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yIila MeXAy MPsSIMBIMU B
MHOTOI'PAaHHHUKAX

13.02.2024




66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yrja

16.02.2024

67

68

69

70

[lepnenquKyaspHBIE MIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEM

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 IpsiMOoi
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEeHIUKYISPHBIX TPEThEH IIOCKOCTH
[IpstMoyronbHBIN Napannenenumnen; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuieNienumnena

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
nmapauiCiCnuicaa u CJICACTBUC U3 Heé

20.02.2024

20.02.2024

71

CrepeomMeTpruecKue U MPUKIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAaCMoOIOKEHUEM NIPSAMBIX U TIIIOCKOCTH

72

73

74

HOBTOpCHI/IeZ CKpCHIUBArOIMECs NPSAMEIC,
napaaijaCIbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'PaHHHUKAX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINUXCA NPSMBIX, PACCTOSTHUE
MEXY CKPELIUBAOIIUMUCA NIPSIMBIMU B
IIPOCTBHIX CUTYalUsAX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCTodHHUC OT pr[MOfI J0 IINIOCKOCTH

75

Brruucnenue paccTosHUN MEXTY
CKPELIMBAOIIMMUCS IPSIMBIMHU C




MMOMOUIBIO IEPIIEHANKYIISIPHOM
IIJIOCKOCTH

TpéxrpanHslidl yroi, HEpaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema

76
[Mugaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 DNIeMeHTHI CHEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

73 KonTponbhas pabota "Yrisl u
paccrossHus"

79 CucremaTtuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI"

20 [Tupamuga. Buael nupamun. [IpaBunsHas
nupamuia

21 [Ipusma. [IpsiMast U HaKJIOHHAS IPU3MBIL.
ITpaBuiibHas mpusma

%) [Ipssmoit napannenenunen,
MPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

23 Beinykinbie MHOrorpanHuku. Teopema
Ditnepa
Beinyknbie MHOrorpanuku. Teopema

84 Otinepa. IIpaBunbHbIE 1
MOJIyTIPaBUJIbHBIE MHOTOTPAaHHUKHU

85 KonTponbhas padota "MHororpanHuku"

26 [lonsTHE BEKTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

87 CymMma BEKTOpPOB

88 Pa3HocTh BEkTOpPOB




89 [IpaBuno napasmienenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJHOMN 1
MIOCKOCTH

92 CkansipHo€ NMpOU3BEICHHE 1

93 Brruncnenue yria Mexxay BeKTOpamu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1

95 [Ipocrefinue 3a7a4u ¢ BEKTOpaMu 1

96 [Ipocrelinue 3a7a4u ¢ BEKTOpaMu 1

97 KonTtponsHast padora "Bekrops! B |
npocTtpaHncTse”

98 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

99 O06o00menne U cucTeMaTu3aus 3HaHUK 1

100 HToroBas KOHTpOJIbHAsA paboTa 1

101 Hroroas xoHTpoapHas pabora 1

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
IToBTOpenue Tembl "KoopauHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpaHncTae"
) [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncnenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOI, 1
IPOXOJsIIeH yepe3 1Be TOUKu"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, |
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npoussenenue 1
2 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IpOrpaMMHUpPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
MIpOrpaMMHUPOBAHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria |

MECXKAY MIIOCKOCTAMU B MHOT'OI'paHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOpAMHATaX

13 Haxonenue paccTossHUM OT TOYKHU 10
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B NIPaBUJILHON MUpaMuJie

15 KonTtponbHast pabora "AHanutaueckas
reomerpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CedeHuss MHOTOI'PaHHUKOB: METOJ
CJIeIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, IEPECEUEHUS
OPSMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEHUS

20 [TapamienpHble IPSIMBIE U TUNIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble NpsIMbIE U TIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOILIUMUCS
HPSMBIMH
[lepnennukynsipHble NpsIMbIE U

” IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYJISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepnenauKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEeHIUKYIIIpax

24

[IepnieHauKyIspHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MO U
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI MO 100Ust

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJEH, COOOpaKEHUS IO 100U

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAEH, COOOpaKEHUS IO 100U

28

[Tnomaam cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHus MOg00us

29

30

31

[Inomaau ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI O 100ust
Konrponsnas pabdora "[ToBropenue:

MHOI'OI'PAHHUKH, CEYECHUS
MHOTOIPAaHHUKOB"

O6BéM Tena. OObEM MPSIMOYTOIBHOTO
napaenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJpaType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTrpuueckre 3a1auu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumnena

34

[Ipuknanueie 3a7a4n, CBsI3aHHbBIE C
BBIUMCIICHHEM 00BEMA IPSIMOYTOJILHOTO
napajuiejenunena

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKkue 3aJauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
MIPU3MBI

37

[puxiagnaeie 3a1a4, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

Brrunciierne 006EMOB TEJI ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIb

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00bEMOB TUPAMU] C
O0IIUM YTIIOM

41

®opmyna o0bEMa NUpaMuabL.
OTtHomeHrne 00BEMOB TUPAMUJL C
OOIIUM YTIIOM

42

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMU HAaKJIOHHON TPU3MBbI

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHbIC
¢ 00bEMaMH MUPaAMUJIBI




[Mpuknanseie 3axaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
PacCTOSIHUSA A0 MIIOCKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTpaHHUKA"
unusapudeckast TOBEPXHOCTb,

48 00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTH

49 Hununap. [pssmMoii kpyroBoi HUIHHIP.
[Imomae MOBEpXHOCTH HUAIUHAPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYyca MIIO0CKOCTBIO,
napauieIbHOM MIOCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEYEHHBIX KOHYCOB

53 [Tnommans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tmomans 60KOBOI MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MMOCTPOEHUEM CEUCHUHN HWIIUHPA,
KOHYCa




56

CrepeomeTpHuyuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYyca

57

HpI/IKJIaHHBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIG 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

61

62

[Tepeceuenue cdepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuuecKkre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TUIOCKOCTHIO

CrepeoMeTpuuecKkre 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIOCKOCTHIO

[MpuknagHble 3aa4K, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC TTOA00HS

68 Paznuunbie KOMOMHALIMY TEI BpaIleHUs
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

70 3agauu o Teme "Tena 1 MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

7 O0BeM munuHapa. Teopema 06 00bEME
MPSMOTO ITUJIMHAPA
Brruucienue 006EMOB TEI ¢ TOMOIIBIO

73 onpeaenéHHoro unrerpaia. Oobpém
KOHyca

74 IInomiaau 0OKOBOI M MOTHOMU
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyecKue 3a/1auu, CBI3aHHbIC

75 C BBIYHCIIEHHEM 00BEMOB IIMIIMH]IPA,
KOHycCa

76 [Tpuxnanueie 3ana4un mo Teme "OOBbEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTO CEKTOpA.

77 Teopema 06 06béMe miapa. [lnomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOro CETMEHTA U ILIapOBOI0
CEeKTopa

78

[Mpuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio cepol. COOTHOIICHUS
MEXTy TUIOIIASIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHbBIE TeNa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o100UH.
CrepeoMeTpHruecKre 3aa9d, CBI3aHHbBIC
C BBIYHCICHHEM 00BEMOB TEI U
MJI0IIIaIe TOBEPXHOCTEN

80

81

82

&3

KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

JIBM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. JIBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUI

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

[IpeobpazoBanus nmomoous. [psimas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUXKCHUA

KonTtponbHas padora "BekTops! B
npocTpaHcTae”




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpoCcTpaHCcTBE"

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

&9

Ob6o6maromee mosropenne 11 monsTHit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"O6beM MHOrOrpaHHuka"

90

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

91

O6o06matomiee moropenue 11 monsTuit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIxX Ten"

92

O6o06matomee moropenue 11 moHsTHI
1 MeToJ10B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI1:




"TTnomany mOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

WroroBast KoHTpOJIbHASA paboTa

HtoroBast koHTpoNbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3alurs 3HaHUI

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

HcTopust 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)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTEpEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Wcropus pa3BuTus CTEpeOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BuTus CTEPEOMETPUU KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







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

Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTO aHAlIM3a, FTEOMEThPHSL.
['eometpusi. 10-11 kmaccer: yue6.a5s1 o01ieo0pa3oBar. opranusaiuii: 6a3oBblid U

yriay6. ypoBuu /JI.B.Atanacsan u ap.- M.: Ilpocsemienue.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Marematuka: anredpa ¥ Hayajia MaTeMaTUYECKOTO aHalIn3a, TEOMEThPHSL.
['eometpusi. 10-11 kmaccsr: yueb.1ms oOieoOpa3oBat. opraHu3aiuii: 6a30BbIid U

yray0. ypoBuu /JI.B.Atanacss u ap.- M.: [IpocBemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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