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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus ABieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaKk Kak oOecrnedyuBaeT BO3MOXXHOCTb HW3YYEHMs] JUCLUILIUH
€CTECTBEHHO-HAYYHON HANpaBICHHOCTH W NPEIMETOB TyMaHUTApHOrO IIMKIIA.
[TockonpKy JOTHYECKOE MBIIUIEHUE, GOpMUPYEMOe NPU M3yUYEeHUH O0ydarOIUMUCS
MNOHATUHUHBIX OCHOB T'€OMETPHH, IPU JOKA3AaTEIBCTBE TEOPEM U MOCTPOCHHUH LIETIOYKU
JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKUX 3a7]a4, YMEHUE BBIJIBUTaTh
U OIPOBEpPraTh TUIIOTE3bl HENOCPEICTBEHHO HCIIOIB3YIOTCS IPHU PEIICHHUU 3a1ad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 33]a4.

[lens ocBoeHMs NporpamMmbl yueOHOro Kypca «l'eoMeTpus» Ha yriIyOJIEHHOM
YpOBHE — Pa3BUTUE MHAMBHUAYAIbHBIX CIOCOOHOCTEW OOYyYaroluXcsl IpU U3yYEHUH
reOMEeTpUH, KakK COCTaBJsmOIIed npeaMeTHoW oOnmactu «Marematuka U
uHpoOpMaTuKa» depe3 00ecreyeHre BO3MOXKHOCTU MPUOOPETEHUSI U UCIOJIb30BaHUS
0osee riyOOKHMX F€OMETPUUYECKUX 3HAHUW U JIEUCTBHM, cCieNU(PUUHBIX T€OMETPUH, U
HEOOXOJMMBIX JUIsl YCHEIIHOIO MNpOo(EeCCHOHAIBLHOTO 00pa30BaHUs, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu  Kypca T€OMETpUM Ha yriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre MPeACTaBICHUS O F€OMETPUM KaK YacTU MHPOBOM KYJBTYypbl H
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHHE TMPEJICTaBICHUS O NPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEHIINX MaTEMAaTHYECKUX MOJIEIISX, TO3BOJISIONINX ONMCHIBATh U U3Y4YaTh pa3HbIC
SBJICHUSI OKpPYXalOLIEro MHpa, 3HAHHME TMOHATUWHOIO ammapara [0 pas3aely
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUH;

(dbopMupOBaHHE YMEHUS BIAJETh OCHOBHBIMU MOHATUSIMHU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMHM CBOWCTBaMH, 3HAHUE TeOpeM, (HOpMyd U yMEHHE HX
OPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh HECTAHIAPTHBHIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMHpoBaHWE YMEHHUS paclo3HaBaThb Ha YepTekKaxX, MOJEISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKH U T€Ja BPAILlEHHs], KOHCTPYUPOBATh T€OMETPUUYECKHE MOJEIH;

dbopMUpOBaHHE TMOHUMAHUS BO3MOXKHOCTHM AKCMOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYeCKUX TEOopuil, (POopMUpOBaHME NOHUMAHUS POJU AKCHOMATUKH MpH
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpoBaHUEe YMEHHUS BJIaJE€Th METOAAMH JI0KA3aTEIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHS UX NPUMEHSTh, IPOBOAUTH JOKA3aTEIbHbIE PACCYXKACHHUS B XOJE
pEIICHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTHYECKHM COJEpPKAHUEM,
dbopMHpoBaHUE MPEJICTABIECHUS O HEOOXOIUMOCTH JI0Ka3aTeIbCTB P 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUM U POJIM aKCMOMATHKH B IIPOBENCHHMM JETYKTHBHBIX
pacCyKIeHUN;



pa3BUTHE W  COBEPUICHCTBOBAHUE HHTEIUIEKTYyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEW OO0ydYaroIMXCs, MMO3HABATEIHPHOW AKTUBHOCTH, HCCIIEIOBATEIHCKHUX
YMEHHM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHre (YHKIIMOHAIBLHON TIpPaMOTHOCTH, PEJIEBAHTHONM TE€OMETPHH:
YMEHHUSI pacro3HaBaTh IMPOSIBJICHUS TE€OMETPUUYECKUX TOHATHA, OOBEKTOB W
3aKOHOMEPHOCTEH B pEaNbHBIX KU3HCHHBIX CHUTYAIMSIX U TMPU W3YYEHUH IPYTHX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEM U 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSL PEAIbHBIX CHUTyallWld, HCCIEI0BAaHUS IOCTPOCHHBIX MOJENEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTEeIIbHBIMU JIMHUAMH YueOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax sBisrorcs: «IIpssMble U TUIOCKOCTH B IPOCTPAHCTBE», «MHOTOrpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl WU KOOPAWMHATBHL B NPOCTPAHCTBE», «/[BMKEeHUS B
IIPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PETICBAHTHBIMU T€OMETPHUU Ha YIiTyOiIEHHOM ypoBHE 00yueHus B 10-11
KJIaCCaX, OTHOCUTCS KO BCEM COJEpXATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
(GbopMHpOBaHUE JIOTHUECKUX YMEHUI pacipeiesisieTCs HE TOJIBKO MO COIePKATEIbHBIM
JUHUSM, HO U 10 roaaMm oOydenus. CopepxkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
NpEeAMETHBIM  pe3yjbTaTaM ocBoeHusi DenepasibHOW  pabouedl  MporpamMMsl,
pacnpee€HHBIM 0 ToJaM 00y4Y€HHUs, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHIMIIUAIBHBIM BOIpOcaM oOydJaroluecs 0O0palaiuch
HEOJHOKPATHO. OTO TO3BOJISIET OpPraHU30BaTh OBJIAJIEHUE T'€OMETPUYECKUMHU
MOHATUSMUA M HABBIKAMH TIOCJIEJOBATENIbHO M TIOCTYIATEIbHO, C COOJI0/IEHHEM
MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY
r€OMETPUYECKUX MPEACTABICHUI 00yUarolUXCsl, pacluupsis U yrayomsis e€, o0pasys
MIPOYHbIE MHOKECTBEHHbIE CBS3U.

[Tepexon k M3y4EeHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycioBus g auddepeHnmanyu  o0ydeHHs,  TOCTPOCHUS
WHIMBUTyAJIbHBIX 00pa30BaTeIbHBIX MPOTPaMM, 00€CTICUUTh YIIIyOJIEHHOE U3yUeHNe
reOMETPUH KaK COCTaBIIAIONIEH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH 00YYAIOIIUXCS K MPOAOKEHUIO U3YUEHHUSI MATEMAaTUKU C YYETOM
BbIOOpa Oymymieit mpodeccuu, obecrieuynBasi MPEEMCTBEHHOCTh MEXKIY OOIUM U
1po¢heCCHOHAIBHBIM 00pa30BaHUEM.

Ha n3yuenue yueOHOro Kypca «l'eomeTpus» Ha yriryO0JI€HHOM YPOBHE OTBOJIUTCS
204 gaca: B 10 xmacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca
B HEJICIIIO).



COJEP KXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATUA CTEpEOMETPUH. ToUKa, NpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 06 aKCHMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
Y CJIEACTBHUS U3 HUX.

B3anMmHOE pacnosiokeHHEe TpPSMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
IapajuleNIbHbIE U CKpEIIMBAOIIKecs npsMbie. [Ipu3Haku CKpemmBarOmMUXCs MPSMBbIX.
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: NapaJUIeIbHbIC MPSMbIC B
IIPOCTPAHCTBE, IapPaJLIEIIbHOCTD TPEX MPSAMBIX, HaPaJUIEIbHOCTD IPSIMOU U INIOCKOCTH.
[TapamnenbHOoe M UEHTpAJIbHOE MPOEKTUPOBaHUE, M300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa NapajuieIbHOr0 MpOoeKTUpoBaHus. M300paxenue ¢uryp B napamuieibHOU
IIPOCKLIMHU. YTIBl C COHANPABICHHBIMU CTOPOHAMH, YIOJI MEXAY HPSIMBIMU B
npocTpancTBe. [lapamienbHOCTh IIIOCKOCTEN: MMApAIIEIbHBIE IIOCKOCTH, CBOMCTBA
napajuleNIbHBIX I10cKkocTel. [IpocTeiiiue npocTpaHCTBEHHbIE GUTYPBI Ha IIJIOCKOCTH:
TETPa’p, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NMPSIMOM M IUIOCKOCTH: NEPHEHAUKYJSPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE MTApAJIICIIbHBIE U IIEPIICHAUKYJIISIPHBIE K IJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O NPAMOM NEPIEHINKYIISIPHON
II0CKOCTH. OpTOrOHaNbHOE MNpPOEKTHpOBaHUE. [lepneHIuKyasp M HaKIOHHBIE:
PAcCCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TNTIOCKOCTH, ITPOCKLIHS
burypel  Ha  TIOCKOCTb.  llepneHIuKyJIsIpHOCTH  IUIOCKOCTEH:  MpHU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyJIApax.

VYTibl B IPOCTPAHCTBE: YIOJI MEXKY HNPSIMOU U IUNIOCKOCTBIO, IBYTPAHHBIN YOI,
JIMHEWHBIA YroJI IBYTPAHHOTO yria. TpéXrpaHHbIil 1 MHOTOrpaHHble yribl. CBOKCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOMCTBA IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHu

Buael MHOTOrpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, mpsiMasi 1 HaKJIOHHAs TPHU3Mbl, OOKOBas M IMOJHAs MOBEPXHOCTb MPU3MBI.
[Tapainenenunen, TpsSMOYTOJIbHBINA TapajuIeenune] U ero cBorcTBa. Kparuaitimme
NyTH Ha TMOBEPXHOCTH MHOrOrpaHHuka. Teopema Oilnepa. IIpocTpancTBeHHas
teopema [ludaropa. [lupamuna: N-yronbHas mupamuaa, MpaBHIbHAS U yCEUEHHAS
nupamuapl. CBoiictBa péOep W OOKOBBIX TpaHEH NPABUIHHOW MHPAMUIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpaBWUIbHAA IMpU3Ma W NPABUJIbHAS NHUPAMUIA,
npaBUJIbHAs TPEYrojbHas MUpamMuaa U NpaBUiIbHBIN TeTpasap, kyO. [Ipeacrasnenue o
IIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTAdP, NOAEKA3AP U UKOCAIP.



Bbruncnenue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHany, yrisl. [Tnomanp
OOKOBOW TIOBEPXHOCTM M TOJHOM IOBEPXHOCTH MPSAMOM MPHU3MBI, ILIOIIAIb
OCHOBaHUi, TeopeMa 0 OOKOBO MOBEPXHOCTU MpsIMON mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTU U IIOBEPXHOCTH NPABWIBHOW NHMPaMHIbI, TEOpeMa O IUIOIIAAN
YCEYEHHOU ITUPAMU/IBI.

CuMmmeTpruss B NOPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPHHM  MPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHsT B MpPaBUJIBHOM MHOTOIPAHHHKE: CHMMETPHS
napajuleJienunesa, CUMMETPUS NPAaBWIBHBIX INPU3M, CHUMMETPHUS IPABUIBHOU
UpaMUIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, NIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE W NPOTHUBOIOJIOKHO HAIIPABJICHHbIC
BEKTOpPBI. PaBeHCTBO BEKTOpPOB. JIEHMCTBHUS C BEKTOpPaMU: CJIOKEHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uyucio. CBolcTBa
CIIOKEHUs1 BeKTOpoB. CBoiiCTBA YMHOXEHHA BekTopa Ha uwucio. IlonAtue
KOMIUIAaHapHbIe BEKTOpHL. [Ipu3Hak koMmmuranapHocT TpEX BeKTOpOB. lIpaBmio
napaienienunena. TeopemMa o pasiIoKEHUHW BEKTOpA IO TPEM HEKOMIUIaHAPHBIM
BekTOopaM. lIpsimoyrospHas cucrteMa KoopAuHAT B mpocTpaHcTBe. KoopauHaTsl
BeKkTOpa. CBsI3b MEXKIy KOOPAMHATAMH BEKTOPA U KOOPJIANHATAMU TOYEK. YTOJI MEKIY
BekTOpamu. CKaJIsIpHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesia BpameHnus

[TonsiTvsi:  TMIMHApPWUYECKAss TOBEPXHOCTh, KOHHYECKAas IOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, 00pa3yrolue nopepxHocreid. Tena BpamieHus: MUIUHID,
KOHYyC, YCEUEHHbIM KOHYC, cdepa, map. BsaummHoe pacnosoxxeHue cdepbl U
IUIOCKOCTH, KacaTeJbHas IIOCKOCTh K cepe. M3o0pakeHue Ten BpalleHUs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U 1mapa.

O0béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO MapasuieNienumena u cueacTBus u3z He€. O0bEM IpsiMOil M HAKIIOHHOM
IPU3MBL, IWIMHPA, TUPaMUIbl U KoHyca. OOBEM I1apa 1 apoBOTro CETMEHTA.

KomOunanuu Ten BpallleHMss U MHOTrOrpaHHukoB. [lpu3ma, BmucaHHas B
UUJIMHAP, ONMCcaHHas okoJio nuianHapa. [lepeceuenue cdephl u mapa ¢ mIoCKOCTHIO.
Kacanue mapa u cdepsl mnockocTsio. [loHsITHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, chephl, BIUCAHHOW B MHOTOTPAaHHUK WIJIH TEJIO BpaIlleHUsI.

[Tnomane MOBEPXHOCTH LWJIMHApPA, KOHyca, IUIOMIAJb cepbl U €€ yacTeil.
[Tonobne B mpoctpancTBe. OTHOImIEHHE O00BEMOB, TIUIOMIANEH TOBEPXHOCTCH
nonoOHeix ¢uryp. IlpeoOpazoBanue nomodusi, romoterus. Pemienwe 3amau Ha
IUIOCKOCTH C UCIIOJIb30BAHNEM CTEPEOMETPUUECKUX METOJIOB.



[locTpoeHue ceyeHnii MHOTOTPAHHUKOB U TEJl BPALCHHUS: CEYEHUsS LWJIMHIpA
(mapasuiesnbHO U MEPIEHAUKYIISIPHO OCH), CEUEHHSI KOHYCa (MapauieIbHbIE OCHOBAHUIO
Y IPOXOJISIIINE Yepe3 BEPIINHY ), CEUCHHUS IIapa, METO/IbI IOCTPOCHUSI CEYECHUN: METO/
CJIE0B, METOJI BHYTPEHHETO TPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpancTtBe. Onepannu HajJ BEKToOpaMu. BeKTopHOE yMHOXKEHUE
BEKTOPOB. CBOMCTBAa BEKTOPHOTO YMHOKeHUs. [IpsiMOyTonbHas cucTeMa KOOpIUHAT B
npoctpanctBe. Koopaunatel BekTopa. PaznoxxkeHne BekTopa mo  Oasucy.
KoopanHaTHO-BEKTOPHBINA METO/I ITPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

JBUKEeHNSI B IPOCTPAHCTBE

JIBwxenus npoctpadcTBa. OtoOpakeHus. J[BMKEHUS W PaBEHCTBO (QUTYD.
OOmue cBoiicTBa JABWXKEHW. Buabsl JBIKEHWI: nNapaUleIbHBIA  TEpPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaIbHasi CUMMETpHUs, ITOBOPOT BOKPYT MPSIMOIl.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHSI» (YIJIYBJEHHBIN YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00yYarOUIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpa’KIaHCKOro o01IecTBa (BHIOOPHI, OMIPOCHI U IPYTO€), YMEHHE B3aUMOICMCTBOBATh C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIUSIMHU U Ha3HAUCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXEHUS K
MPOIIOMY M HACTOSAILIEMY POCCHMCKOW MaTEMaTHKU, IIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MAaTUKOB M POCCHUHCKOM MAaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE OJTHUX JIOCTHKEHUH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTrO MOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHHI HAyKH U JIEATEIIbHOCTBIO YYEHOT0, OCO3HAHUE JIUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYas OCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/lay, PEIICHU, PACCY IACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTEeMAaTUUYECKUE 3HAHUSI B MHTEpPECcax
3I0poBOTO M Oe30macHOr0 o0Opa3a >KHW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3I0POBOE TIHMTAaHHME, COANTAHCHPOBAHHBIA PEXUM 3aHITHH WU OTABIXA,
perynsipHas (u3uyeckas akTUBHOCTb), (DU3MYECKOE COBEPILICHCTBOBAHUE TMIPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU TPYIOTIO0MS, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHANBHONM JCATENHHOCTH, CBA3aHHBIM C MaTEeMaTUKOW U €&
MPUJIOKEHUSIMUA, YMEHHUE COBEpIAaTh OCO3HAHHBIN BbIOOp Oynayuied mpodeccun u
pear30BbBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTEeMaTHYECKOMY OOpa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSIKEHUU BCEH KU3HM,



TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIIEHUU MTPAKTHUYECKUX 3a]1a4 MaTEMaTUIECKOM
HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  DKOJOTMYECKON  KYyJbTYpbl, TOHMMaHWE  BIUSHHS
COITMAIbHO-?PKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHHME IMPUPOJAHOM M COIMAIbHOU
CpeIlbl, OCO3HAHUE TJI00ATHHOTO XapaKTepa KOJIOTHIECKUX MpoOJieM, OpUeHTaIUs Ha
MPUMEHEHUE MaTEMaTUYECKUX 3HAHUM ISl pElICHUsI 3a7a4 B 00JIACTH OKPYKaIOIIeH
Cpelbl, IJIAHUPOBAHHE TOCTYNKOB WU OIEHKHM KX BO3MOXHBIX MOCIEACTBUM st
OKpY’Karolen Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, MOHUMAHUE MaTEMaTUYECKOU
HayKH Kak cepbl YeJIOBEUECKON JEATEIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH
JUIS Pa3BUTHUS ITUBWIM3AIMU, OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKA W MAaTEMAaTHYECKOM
KYJIbTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISITh M XapPaKTEPU30BAaTh CYIIECTBEHHBIE NPU3HAKK MATEMATHYECKUX
O00BEKTOB, TOHSATHUM, OTHOIICHUN MEXKIY MOHATUSIMH, (POPMYJIUPOBATH OINpPEACICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAILIMU, OCHOBAHUS JJIS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A,;

BOCIIPUHUMATB, dbopmynrpoBaTh u peoOpa3oBbIBAThH CYXIICHUSI:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUUS B
dakTax, JaHHBIX, HAOMIOJICHUSIX UM YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

Je7aTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JOKA3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUMN
(OpsiMble ¥ OT MPOTUBHOIO), BBHICTPAUBATh APTYMEHTAILINIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMPATH CIIOCOO perieHus yaeOHoM 3a1aun (CpaBHUBATH HECKOJIHKO BAPUAHTOB
peleHusi, BBIOUpaTh HanboJee MOAXO AN ¢ YIETOM CaMOCTOSTEIBLHO BbIACICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIBb30BaTh BOIPOCHI KAK HCCIENOBATEIbCKUM HHCTPYMEHT IO3HAHMS,
(dbopMyIHpoBaTh BONPOCH, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEMy, yCTaHABIUBATh
UCKOMOE M JaHHOE, (OpPMHpOBATh THIIOTE3y, apTyMEHTUPOBATh CBOIO IO3HUIIHIO,
MHEHHE;

IPOBOJNUTH CAMOCTOATEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIET0BAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYecKOTo OObeKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATEILHO (POPMYIHPOBaTH OOOOIICHWS W BBIBOJLI IO pe3yJbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, UCCIIEI0BAaHNS, OLIEHUBATh JOCTOBEPHOCTD MTOJIyYEHHBIX
pe3yNbTaToB, BBIBOJAOB U 0000IIEHUI];

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakXKe BbBIIBUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISBJIATH AePUUUTHI MH(POpPMAlLlMU, JAaHHBIX, HEOOXOAMMBIX JUJIi OTBETa HA
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(OPMALUIO W3 MCTOYHUKOB PA3UYHBIX THUIIOB, aHAIM3HPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIIMIO PA3IUIHBIX BUIOB B (OpM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HHGOPMALMIO, NPEACTaBIATh €€ B pPa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLIGHWBATh HAIEKHOCTh HH(POPMAIIUH TI0 CAMOCTOSITENIEHO CHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJSIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 XO1y PEIIECHMS 3a/1a4i, KOMMEHTUPOBATh
MOJIyYeHHBI PE3yIbTarT;

B XO0/I€ OOCYXXJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOH TEMBlI,
npo6JieMbl, perraeMoi 3a/1aui, BbICKa3bIBaTh UACH, HAlIEJICHHBIC HA MIOMCK PEIICHHUS,
COMOCTAaBIISATh CBOM CYXACHHUS C CYXKICHUAMH JPYyTUX YYaCTHUKOB JIHAJIOra,
OoOHapy>KHUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIIHI, B KOPPEKTHON (popMe popMyIHpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yAbTaThl PEIICHUs 3aJay, SKCIEPUMEHTAa, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPaTh (OpPMAT BBICTYIUIGHMS C Y4€TOM 3ajad
NpEe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJIATh IUIaH, AITOPUTM pPELIEHUs 3ajaud, BbIOMpaTh CIOCOO pELICHUs ¢
y4€TOM MMEIOIINXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(POPMaALIUU.

CaMOKOHTPOJIb, YIMOLMOHAIBHBIN HHTEJICKT:

BJIa/IETh HaBbIKAMH [MO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPLIAEMbIX
JNEUCTBUA W MBICIHUTEIBHBIX MPOLIECCOB, WX pEe3YyJbTaTOB, BIAAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa U PE3YNbTATa PELIEHUS MATEMAaTHYECKOU
3aJ1auu;

IIPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPM PEIICHUM 3aJauH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasl 1eATEJIBHOCTD:

NOHMMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M WHIUBUIYAIbHOU
paboThI TP PEIICHUH y4E€OHBIX 3a7a4, IPUHUMATh LEJIb COBMECTHOM JIEATEIbHOCTH,
IUIAHUPOBAaTh OPTaHU3alMI0 COBMECTHOM paboOThl, pacHpeieniarTb BUIbl paloT,
JIOTOBapuBaThes, OOCYXJaTh HPOLECC U pe3yJbTaT padoThl, 0000IIaTh MHEHUs
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCykAeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMaH/Ibl, OLICHUBAaTh KAYE€CTBO CBOErO BKJIAJa B
OOIIMIA MPOAYKT IO KPUTEPUSM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSAMH CTEPEOMETPHUU MIPHU PELLICHUU
3aJ1a4y ¥ POBEJCHUN MAaTEMAaTUUECKUX PACCYKICHMIA;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIAacCU(pUUUPOBATh B3aUMHOE PACMOJOKEHHE IMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOIHO OMEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YTJIaMU B IPOCTPAHCTRE:
MEXAY MPSAMBIMU B IPOCTPAHCTBE, MEXTY IPSIMOM U MJIOCKOCTBIO;

e CcBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO paclo3HaBaTh OCHOBHBIE€ BHJbI MHOTOIPAHHHUKOB (MpU3Ma,
nupamuaa, NpsMOYyToJIbHBINA Napajuienenunen, Kyo);
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KJIAaCCU(PUIMPOBATh  MHOTOTPaHHMKH,  BbIOMpass ~ OCHOBaHUS  AJiA
KIaccu(ukanuu;

CBOOOJIHO  ONEpUpOBATh  TOHATUSAMH, CBS3aHHBIMU C  CEUYCHHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITNOJIHATH NApAJUIEIbHOE, LIECHTPAIIBHOE U OPTOTOHAIIBHOE MIPOEKTUPOBAHHUE
¢buryp Ha MIOCKOCTh, BHIOJIHATH N300pakeHus (GUryp Ha MI0CKOCTH;
CTPOUTHh CEUEHHUS MHOTOTPAaHHUKOB pPAa3IMYHBIMH METOJAMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP: BHU]
CBEpPXY, COOKY, CHU3Y;

BBIUUCIIATH IJIOIAAN [TOBEPXHOCTEW MHOTOTPaHHUKOB (IIpU3Ma, MUpaMKIa),
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popMyT;

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: CAMMETPHUS B IPOCTPAHCTBE, IIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (PUTYPBL;
CBOOOIHO ONEpUPOBATH MOHATUSAMHU, COOTBETCTBYIOUIUMH BEKTOpaM H
KOOpAMHATAaM B IIPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS Ha/l BEKTOPAMH,

pemiath 3aJayd  Ha JOKA3aTelIbCTBO MAaTEMaTHYECKMX OTHOIICHUH U
HaXO0XJIEHUE T€OMETPUUYECKUX BEJIIMYUH, IPUMEHSS U3BECTHBIE METO/BI IpU
pelIeHHH MaTeMaTHMYeCKHUX 3a7ad IOBBIIIEHHOIO U BBICOKOTO YpPOBHS
CII0)KHOCTH,

NPUMEHATh MPOCTEHIMEe TPOrpaMMHBIE CPEICTBA U DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;
U3BJIEKaTh, MPEoOpa3oBbIBATh W MHTEPHPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSATH MOJy4YCHHBIE 3HAHUS HA TIPAKTHKE: CPABHUBATH M AaHATTU3UPOBATH
peasbHbIe CUTYyallUH, MPUMEHITh U3yUYEHHbIE MOHSTHUS B Ipoliecce MOMCKa
pelieHrus MaTeMaTudecku cHOpMyIMpPOBAaHHONW MPOOJIEeMbl, MOJAEIUPOBATH
peallbHbIE CHUTyallMM Ha S3bIK€ T'€OMETPUH, HCCIIENOBaTh IOCTPOCHHbIE
MOJIEJIM C WCIIOJIb30BaHUEM T€OMETPUYECKHX MOHSATUI W TeopeM, ammapara
anreOppl, pemarh NPAKTHUECKHE 3a/ladd, CBSI3aHHBIE C HAXO0XJICHHUEM
TreOMETPUUECKUX BEJIIUYUH;

UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUA T€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTHH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO OIEPUPOBATh TIOHSITHSAMH, CBS3aHHBIMH C ITWJIHHJIPUICCKOM,
KOHUYECKOH U CHEpUYecKOr TOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOy YCHHUS;
ONEPUPOBATH MOHATHIMH, CBS3aHHBIMH C TEIaMH BpAICHUS: IIJIUHAPOM,
KOHYCOM, c(hepoii u mmapom;
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pacro3HaBaTh Teja BpalieHus (LMWIMHAP, KOHYC, cdepa u map) u OObIACHATh
CIIOCOOBI MTOTYUYEHUS TENT BPAICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PaCIIOoKeHne c(hephl U MIIOCKOCTH;
BBIYHCIIATh BETUYHHBI 2JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpallleHUs1, 00bEMBI
U IUIOIIAJM  TOBEPXHOCTEM  MHOTOIPAHHHMKOB W TeNl  BpallEHUs,
TEOMETPUUYECKHX TEN ¢ TPUMEHEeHueM (hopmyir;

CBOOOJHO OIEPUPOBATH IOHATHUSIMH, CBSI3aHHBIMA C KOMOWHAITUSMU T
BpaIieHUs W MHOTOTPAaHHUKOB: MHOTOTPAaHHHWK, BIUCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cdephl, chepa, BOMCaHHAST B MHOTOTPAHHHUK WIIM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHUS MEXIY IUIOMAIAIMU MMOBEPXHOCTEH U 00BbEMaMu
ITOIO0OHBIX TEN;

M300pakaTh U3ydaeMble (PUTYpHI, BBIMOIHATE (BBIHOCHBIC) TIIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH
CCUCHMSI TeJl BPAICHHUS;

W3BJICKaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETpUUYECKHX (HUTypax, TPEACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiuy Ha/l BEKTOPAMH,

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh TeOMETPUYECKUE 3aJja4l Ha BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMHA U
MJIOCKOCTSIMH, BBIYUCIICHUE PACCTOSIHUIM OT TOYKH JI0 IJIOCKOCTH, B I[€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

CBOOOTHO ONEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JBHKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB M TeJ BpalleHUs MpHU
MapajyIeIbHOM ~ IIEPEHOCE,  LEHTPAJIBHOM  CHUMMETPUM,  3€pKaJbHOU
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBanusl moo0us;
CTPOUTH CEUYCHHUS MHOTOTPAHHUKOB M TEJl BpAIICHHS: CCUYCHHS IMIIMHJIpA
(mapayyienbHO U TMEPHEHAUKYISPHO OCH), CEYEHHUs KOHyca (IapasieibHbIe
OCHOBAHHIO M TIPOXOJIAIINE YepPEe3 BEPIITNHY ), CEUCHUS T1apa;

WCIIOJIb30BAaTh METOJbI TIOCTPOCHHS CEUYEHUH: METOJ CIEeJ0B, METO]
BHYTPCHHETO MPOSKTHPOBAHHUS, METO/I IIEPEHOCA CEKYIICH ITOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMUS;

MPUMEHSATH T€OMETPpHUCCKHE (DAKTHI IJIS PEIICHUS CTEPEOMETPUUYESCKHX 3a/ad,
MIPEANOJIAraloIuX HECKOJIBKO IIAaroB PEIICHUs, €CIH YCIOBUS MPUMEHEHUS
3a/TaHbI B IBHOW U HESIBHOM (hopme;

pemaTth 3aJadyd  Ha JO0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOUICHUH U
HAXOXKJIEHUE T€OMETPUUECKUX BEIIMUMH;
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MPUMEHSTh MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHATH NOJTYUYCHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATH, AHAJTU3UPOBATH U
OLICHUBATh pEaJIbHbIC CUTyallud, IPUMEHATh N3yUYECHHbBIEC TTOHATHS, TEOPEMBI,
CBOICTBa B IIpOLIeCCE MOUCKA PEIICHUsS] MaTEMAaTUYECKU CPOPMYITHUPOBAHHON
mpoOJIeMBbI, MOJEIUPOBATh pEaTbHBIC CHUTyaIlMd Ha S3BIKE TEOMETPHUH,
MCCIIE0BATh TOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUM M TEOpeM, afmapara ajireOpbl, pellath NPaKTUYECKUE 3ajadd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJINYHNH,;

UMETh TMPEJICTaBICHUS] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutponbubie Ipakruueckue (unppoBbie)
n/n NpOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
1 BBenenune B crepeoMeTpuio 23 1 https://lib.myschool.edu.ru/
B3aumHoe pacronoxeHue npsMbIX B
2 P P 6 1 https://lib.myschool.edu.ru/
MIPOCTPAHCTBE
[TapanieapHOCTh IPSIMBIX U IJIOCKOCTEH B
3 P p 8 https://lib.myschool.edu.ru/
MIPOCTPAHCTBE
[TepnieHUKYAAPHOCTD MPSMBIX H
4 PrHCHA Vy p P 25 https://lib.myschool.edu.ru/
TJIOCKOCTEH B IIPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 https://lib.myschool.edu.ru/
MHOrorpaHHuKu 7 https://lib.myschool.edu.ru/
7 BexTopsl B IpocTpaHCcTBE 12 https://lib.myschool.edu.ru/
IToBTOpEeHue, 0000IIEHNE U CUCTEMATH3ALIHS
8 P - . 5 2 https://lib.myschool.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM
Ne n/m Kontposabnbie Ilpaktuueckne  (uuppoBbIe)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl

1 AHanuThueckas reoMeTpust 15 1 https://lib.myschool.edu.ru/
[ToBTO 600

2 PEHHE, ODO meHI:Ie " 15 1 https://lib.myschool.edu.ru/
CHUCTEMAaTH3alMs 3HAHHUH

3 O0BEéM MHOTOTPaHHHKA 17 https://lib.myschool.edu.ru/
Temna BpameHus 24 https://lib.myschool.edu.ru/
[Tnoma, OBEPXHOC 00BE

5 JIOTHAAT TOBEPRIOCTH # OUBEMEL 9 1 https://lib.myschool.edu.ru/
KPYTJIBIX TEJ

6 JIBrokeHUs 5 1 https://lib.myschool.edu.ru/
IToBTOpenue, 0600

7 pEHHE, 00O meHI:IeH 17 2 https://lib.myschool.edu.ru/
cUcTeMaTH3aIus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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YYEBHO-METO/INYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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