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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBiIsI€TCA OOHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHusA, TakK Kak o0Oecre4yrBaeT BO3MOXXHOCTb HW3Y4YEHUS JUCLUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O IMKJIA.
[TockonbKy JOrn4ecKoe MblUIEHHE, (HOPMUPYEMOE MPU U3YUYEHUH 00YyUArOIIMMUCS
MOHATUHMHBIX OCHOB TI'E€OMETPUM, NPHU JTOKA3aTEIbCTBE TEOPEM M IOCTPOCHUHU
LIETTIOYKH JJOTUYECKUX YTBEPKICHUM PHU PELICHUHA F€OMETPUUECKUX 3a/1a4, YMEHUE
BBIJIBUTAaTh W OIPOBEPraTb THUIIOTE3bl HEMOCPEACTBEHHO WCIIOIB3YKOTCA IpHU
pELICHUH 337]a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTU (PU3UYECKUX 3a]1aY.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHIUBUAYAIbHBIX CIOCOOHOCTEHN 00yUYarOMUXCs IPU U3yUYEHUN
reOMETPUM, KaK COCTaBJISIONMIEN TmpeamMeTrHoM obnactu «Marematuka U
nHpopMaTHka» yepes o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0osee rIyOOKMX reOMeTpUYECKUX 3HAaHUW U JEeHCTBUH, ClIeHU(PUUHBIX T€OMETPUH,
Y HEOOXOIMMBIX JJI YCIEUTHOro Npo(ecCHOHaNbHOr0 00pa30BaHusl, CBSI3aHHOIO C
WCIIOJIb30BaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUM Ha YrIyOJIEHHOM YpOBHE,
pPaCHIMPSAIOIIMMY U YCUIMBAIOIIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacmMpeHue MpeaCcTaBICHUs 0 TEOMETPUN KaK YaCTH MUPOBOM KYJIBTYPBI U
(bopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIIMX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJSAIOIIMX OIKCHIBATH U H3y4aTh
pa3HbIE SBJIEHUS OKPY’KAOLIEr0 MUPA, 3HAHUE MMOHATHIHOTO arapara o pasiaeiny
«CtepeoMeTpus» y4eOHOr0o Kypca reOMETpHH;

bopMHpOBaHWE  yMEHHUS  BIAJETh OCHOBHBIMM  ITOHATHAMH 0
IIPOCTPAHCTBEHHBIX (PUIrypaXx M HX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE HMX NPHUMEHSITb, YMEHHMs JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHbIE CIIOCOOBI PELICHMS 3a/1aY;

(dbopMHpOBaHUE YMEHMS pacliO3HAaBaTh HA YEPTEkKAX, MOJEISIX U B pE€aIbHOM
MHpPE MHOTIOTPAaHHHKM M Teja BpalleHUs, KOHCTPYHMPOBATh I'€OMETPUYECKHE
MOJENH;

(dbopMHpOBaHUE NMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOr'O0 MOCTPOEHHS
MaTeMaTUYeCKUX TEOpUld, (POPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU IPHU
MPOBEACHUU PACCYKICHUN;

(dbopMHpOBaHUE yYMEHUS BIAJAETh METOJAMH JOKA3aTEIbCTB U AJITOPUTMOB
peleHns, yMEHNs UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEIbHBIE PACCYKICHUS B XO/I€
pelieHnss CTepEeOMETPUYECKUX 3a1ad M 3aJad C NPAKTUYECKHM COJEpPKAHUEM,
dbopMHpoBaHUE TpPEACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTeNbCTB  IPHU



000CHOBaHUM MAaTEeMaTUYECKUX YTBEPKICHUU U POJIM AKCHOMATUKHU B IIPOBEICHUU
JEYKTUBHBIX PACCYKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUICKTYAJIbHBIX M  TBOPUYECKUX
CrOCOOHOCTEM 00yYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIILICHUSI, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PyHKIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHUSI pPACHO3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYALUSIX U MPU U3YYECHUU JPYTUX
y4eOHBIX MPEIMETOB, MPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSl PEATbHBIX CHUTyallMid, HWCCIEIOBAaHUSI TMOCTPOCHHBIX MOJIETEH,
WHTEPIPETALUN MOTYYSHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP>KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xnaccax sBusaworcs: «lIpsMble W MIIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukn», «Tena BpameHus», «BeKkToppl U  KOOpAMHATBHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
MOHSTUSMUY», PEIIEBAHTHBIMU T€OMETPUH Ha YriayOJIEHHOM ypoBHE 00yueHus B 10—
11 xnmaccax, OTHOCHUTCS KO BCEM COJEpKATEJIbHBbIM JUHUSIM Y4eOHOro Kypca, a
dbopMupoBaHuE JIOTUYECKUX YMEHHUM  pacmpelensercss He  TOJIbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHus denepanbHoit paboueit
MpOrpaMMBbl, paclpeieaEHHbIM N0 TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, IPUHLMIHAIBHBIM BOMpPOCaM O0ydaroIuecs
oOpamiaJiucb ~ HEOJHOKpPATHO. OTO  MO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSITUSAMHU U HaBBIKAMHU TOCIIEIOBATENILHO U MOCTYIATENbHO, C
COOJII0ICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, a HOBBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY NeOMETPUUYECKUX MPEACTaBICHUN 00YyYarOlUXCs, PACIIUPSS U YIIIyOmsis
e€, 00pa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3YyYEHHUIO TEOMETPUH HA YII1yOJIEHHOM YPOBHE MO3BOJISET:

co3nath  ycnmoBus s auddepeHnmanuu  OOydeHHs, MOCTPOECHUS
WHJMBUAYaIbHBIX 00pa30BaTeNbHBIX MpPOrpamMMm, oOecrneuuTb yriayOnEéHHOe
M3yUYEHUE T€OMETPUH KaK COCTaBIISIIONIEH yueOHOro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOJKEHHUIO H3YUYCHHS] MATEMAaTHUKHU C
yu€ToM BbIOOpa Oyaymied mnpodeccuu, olOecrneunBas MPEEMCTBEHHOCTh MEXIY
001MM U MpodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue ydeOHOoro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 ximacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJNIO).



COIEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICIACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajylejbHble W CKpeluuBaronuecs npsaMble. lIpusHaku cxpeluBaroniyuxcs
npsAMbIX. [lapamienbHOCTh IPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NAapalIe/IbHbIC
[psIMBIE B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSMBIX, IaPAJUICIbHOCTD IPIMOU
u 1ockoctd. [lapamiensHoe W UEHTpaJbHOE MPOECKTUPOBAHHE, H300paKeHUE
¢uryp. OCHOBHBIE CBOHCTBa NapajjIeNbHOrO MpOeKTHUpoBaHus. WM300paxeHue
¢buryp B mapajyuiesIbHON MPOEKUUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMU, YIOJ
MEXAY IPSAMBIMU B IPOCTPAHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapaljICIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajlIeIbHBIX IIJIOCKOCTEH. IIpocreiimme
MPOCTPAaHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, NapajulesIeNuIe],
MOCTPOECHUE CEUYCHUM.

IlepneHAUKyYIAPHOCTh NMPAMOUN U INIOCKOCTH: NEPIEHANKYIISIPHBIE MPSMBIE B
[IPOCTPAHCTBE, IpPsAMBIC MaApaUICIbHbIE W IEPHEHAUKYIAPHbIE K IUIOCKOCTH,
[IpU3HAK [EPHEHAUKYJISIPHOCTA IIPSAMOM U INIOCKOCTH, TEOpeMa O IPSAMOWU
NEePIEHAUKYIIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHMUE.
IleprieHAUKYJISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTU, PACCTOSTHUE
OT IPSIMOM 10 TIIOCKOCTH, MPOEKIMUS (PUTYPBI HA TUNIOCKOCTh. IleprneHauKyaspHOCTb
IUIOCKOCTEN: MPU3HAK MEPHNEHAUKYISPHOCTH IBYX IUIOCKOCTEW. Teopema 0 TpEX
MIEPIICHAUKYIIAPAX.

YTribel B IMPOCTPAHCTBE: YIOJ MEXIY IPAMOU U IUIOCKOCTBIO, IBYTPAHHBIN
YIoJl, JIMHEUHBIM yroJl ABYI'PAHHOIO yrila. TpEXrpaHHbI U MHOTOIPAaHHBIEC YTJIbL.
CBOMCTBA IJIOCKHUX YIJI0B MHOTOTPAaHHOIO yria. CBOWCTBA IJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXIPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JJI TPEXTPAHHOIO yIJla.

MHororpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEPTKA MHOroOrpaHHuka. IIpusma: n-yrosjabHas
npu3Ma, npsiMasi ¥ HaKJIOHHas MPU3Mbl, OOKOBasi M MOJHAsl IOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapayIeIenune]] U ero ceoricTea. Kpatuaimue
IyTH HA TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMmujia, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBHON NUPaMUIBL.
[IpaBusibHBIE MHOTOTPAHHUKH: IpPaBWIbHAs NpPHU3Ma W MPAaBWIbHAS NUPaMUIA,



IpaBUJIbHAS TPEYTOJIbHAS TUpaMuaa U paBUIbHBINA TETpasap, KyO. IlpencraBienue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAAP, JOAEKAdAp U UKOCAdIP.

BbrunciieHne 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, [HMaroHald, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJI0111a/Ib OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOit Tpu3mMbl. [Lnomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOMW NHpPAMHU[bI, TEOpeEMa O
IJIOIIAU YCEUYEHHON TUPaMUBI.

CummeTpuss B TOPOCTPAHCTBE. ODJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTIOTpaHHUKOB. CUMMETpHs B IPaBWIBHOM MHOIOTPAaHHHUKE: CHUMMETPUS
Nnapajjiejelnunea, CUMMETPUS IPAaBWIBHBIX IIPU3M, CHUMMETpUs IPAaBUIBHOU
MUPAMUJIBI.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApHBIE, COHAIIPABICHHBIE W I[POTUBOIOJIOKHO
HaIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[€MCTBUSA ¢ BEKTOPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIIOXKEHHsI BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
IToHaTHE KOMIUIaHApHBIE BEKTOpHI. lIpU3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O pPas3loKEHUUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpamoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMM BEKTOpa U
KOOpAMHATAMU TOYEK. YToll Mexay Bekropamu. CKalgpHOE MNpPOU3BEINECHUE
BEKTOPOB.

11 KVIACC

TeJia BpalueHus

[lonsiTusi: UMIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTH,
chepuueckass TOBEPXHOCThb, OOpa3yrolue MnoBepxHocTed. Tena BpaleHus:
HUJUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepbl
U IUIOCKOCTH, KacaTelibHasi MIOCKOCTh K cepe. M3o0paxkeHnue Ten BpalieHus Ha
miockocTu. Pa3Béprka munuuapa u konyca. Cummetpus cepsl U mapa.

O6bEM. OcHoBHBIE CcBOIicTBa 00BEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJILHOTO Mapajuienenunena u ciueactBus u3 He€. OO0bEM mpsiMoll u
HAKJIOHHOW MpPHU3MBbl, HWIKUH]IPA, MUpaMuabl 1 KoHyca. OO0bEM 11apa U 1apoBOTo
CErMEeHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3sma, BhnucaHHas B
UWJIUHIpP, OMNHCaHHAs OKoJio uwuiauHapa. Ilepeceuenue cdepsl u Mmapa ¢
miockocThlo. Kacanuwe mapa u cdepsl miockocTbio. [loHsITHE MHOrOrpaHHHKa,
OTMMCAHHOTO OKO0JIO cdepbl, cdepbl, BOMCAHHOM B MHOTOTPAHHUK WU TEJO
BpAILICHUS.



[Inomans MOBEPXHOCTU HUIWHJIpA, KOHYyca, IUIomaas cepsl u e€ yacTei.
ITonobue B mnpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAACH IOBEPXHOCTEH
noaoOubIx (uryp. IlpeoOpazoBanue momoOusi, romorerus. Peimienue 3agauy Ha
IJIOCKOCTH C UCIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BpallleHUs: CEUEHUs [IMINHAPA
(mapayiyieIbHO YW MEPHEeHAMKYISIPHO OCH), CEYEeHHsl KOHyca (mapaiieiabHbIe
OCHOBAHUIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI MOCTPOCHUS
CEUYEHUM: METOJ CIIEeI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IepeHoca
CEeKyLIEU MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B MPOCTPAHCTBE

BexTtopsl B mpocTpancTBe. Onepannu HaJl BEKTopaMu. BekTopHoe yMHOKEHHE
BekTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHus. [IpsiMoyronbHas cucrtema
KoopauHaT B mpoctpanctBe. KoopauHatel BekTopa. PasioxeHnue BekTopa Mo
6a3ucy. KoopanmHaTHO-BEKTOPHBINA METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

JIBMKeHUS B IPOCTPAHCTBE

JIBrxkenust npoctpanctBa. OToOpaxeHus. [[Br>keHUsT U paBeHCTBO (UTYD.
OOmue cBoiicTBa MABWKEHUW. Buasl ABWKEHUN: MapauieIbHBIA TEpEeHoC,
LEHTpaJIbHas CUMMETPUS, 3€pKajlbHasi CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [psamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMUYHOCTHBLIE PE3YJIbTATHBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMHU 00YYAIOIIETOCsad KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTaBICHUE O MATEMATHUECKUX
OCHOBax (DYHKIIMOHUPOBAHUSA PA3IUUYHBIX CTPYKTYp, SBICHHUM, Mpoleayp
IrpaXJIaHCKOro  obmiectBa  (BBIOOPBI,  OMpPOCHI W JIPyroe), yMeHue
B3aUMOJICMCTBOBATh C COLMAJIBHBIMU WHCTUTYTAMU B COOTBETCTBUH C WX
(YHKIUSIMUA ¥ HA3HAUYCHUEM;

2) maTpuOTUYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUICKON T'PakIaHCKOM UACHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTE€MaTUKH, IEHHOCTHOE OTHOUICHHE K
JIOCTUKEHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYE€CKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJIOTHsAX, cdepax
SKOHOMHMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE NTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoaa, c(hOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEACHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHEM JOCTUKEHUN HAYKHU U AEATEIIbHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHME:

ACTETHYECKOE OTHOUIEHHE K MHUPY, BKIIOYAsg 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aj]a4, PEUICHUHN, pacCy>KIeHUM, BOCIPUUMUYUBOCTH K
MAaTEMATHYECKUM aCleKTaM pa3IndHbIX BUJI0B UCKYCCTBA;

5) pusuveckoe BocuTaHKE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOT0 U 0€30macHOro oopas3a >KU3HU, OTBETCTBEHHOE OTHOILICHHE K
CBOEMY 3J0pOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIbIXa, peryisipHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIESITEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYIOIIOOUs, HHTEpeC K
pa3nuyHbIiM  chepaM  NPO(ECCHUOHAIBHON  NEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTUYeCKOMY  O0pa3oBaHUI0 U



CaMOOOpa30BaHUIO HA MPOTSHKEHUM BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/]a4 MaTeMaTUYeCKON HAMIPaBICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIUTAHMeE:

c(hOpMUPOBAHHOCTh  AKOJOTHUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COITMAJIBHO-3KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOMU
CpeJibl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha MPUMEHEHUE MAaTEMAaTHYECKUX 3HAHUU ISl pelleHus 3agady B o0JiacTu
OKpYKarolel cpenpl, MMIAHUPOBAHHE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJEACTBUM JIJIs1 OKPY>KAIOIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHHE MaTeMaTUYECKON
HayKH Kak cpepbl 4eJIOBEUECKOM AESATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHS IIUBWIM3ALIUU, OBJIAJICHUE SI3IKOM MAaTEMAaTUKU U MaTeMAaTH4YEeCKOU
KyJbTYPOW KakK CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUA

ba3oBrble 1oruyeckue qeiicTBUA:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, MOHATHI, OTHOUIEHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
oInpeJeNieHtsl MOHATUM, YCTaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiIaccU(UKAIUH,
OCHOBaHHUS JIJ1s1 0000IIEHNS M CPaBHEHMSI, KPUTEPUU IPOBOJUMOTrO aHAJIN3a;

BOCIPHUHUMATh,  (HOpPMYyIUpOBaTh U  NIPeoOpa3oBBIBATH  CYXKJIEHHUSA:
YTBEPAUTENbHBIE U OTPULATENIbHBIE, EAMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSX, Npeljararb KpUTEpUH s
BBISIBJIEHUS] 3aKOHOMEPHOCTEU U MPOTUBOPEUMH;

JelaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOUEHHUH 110 AaHAJIOTUY;

IIPOBOJIUTH CaAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTUBHOT'O), BEICTPAUBATh aPTYMEHTALMIO, IPUBOJUTH PUMEPHI U
KOHTPHPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHHSI U BHIBOJIbI;

BBIOMpaTh cHoco0 pelleHuss yd4eOHOW 3ajnaud (CpaBHUBATh HECKOJBKO
BapUaHTOB peUIEHUs, BBIOUpaTh HanboJIee MOAXOAIUN C YYETOM CaMOCTOSITEIBHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBrble uccienoBarejbCKkue AeHCTBHUSA:



UCIIOIb30BaTh BOMPOCHI KaK HCCIEI0BATENbCKUN WHCTPYMEHT TIO3HAHMS,
dbopmynupoBath ~ BOOPOCHl,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpolJeMmy,
YCTaHaBJIMBaTh MCKOMOE W JaHHOEe, (hOPMUPOBATH TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MMO3UIMIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CINIAHUPOBAHHBIN HSKCIEPUMEHT, UCCIICIOBAHKE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTaMHU, SIBICHUSIMU, MPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pPE3yiabTaTaM
MPOBEAEHHOIO  HAOJIOJICHMs, HCCJIEJOBaHUs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpollecca, a TakKe BBIJBUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmueii:

BBISIBJISITh Ae(UIMTHI MHPOpMAINK, JaHHBIX, HEOOXOJUMBIX NJi OTBETA HA
BOIIPOC U JIJISL PEILICHUSI 3a]1auu;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALINIO PA3TUYHBIX BUJIOB U (hopM
MpeCTaBICHUS;

CTPYKTYpUpPOBaTh WMH(OpMAILNIO, MPEJACTABISIThL €€ B pa3IUyHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OLICHUBATH HaJIEKHOCTh uHpopMaru o CaMOCTOSITEJILHO
c(hopMYyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTHBHBIE YHUBeEpCAJIbHbIEe YUeOHbIe IeliCTBUS

OoOmenue:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3pPEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUS MO XOJy pElIeHUs 3ajayu,
KOMMEHTUPOBATH MOJTYyUYCHHBIN PE3yJIbTaT;

B X0Ji€ OOCYXXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOIl TEMBI,
MpoOJeMbl, peIIaeMo 3ajadd, BBICKA3bIBaTh HJEHU, HAIICJICHHBIC Ha TOHMCK
pElIeHUs, COIMOCTaBIISATh CBOU CYXKACHUS C CYXICHUAMHU JPYTUX YYaCTHHKOB
Juanora, oOHAapyXUBaTh Pa3jIM4YUEe U CXOJICTBO MO3UIIMM, B KOPPEKTHOUN (opme
(dbopmMynHpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTaBIATh PE3YNbTAThl PEIICHUS 3a/1aud, YKCIEPUMEHTa, UCCIIeIOBaHMUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PerHﬂTHBHLIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHSI
CﬁMOOpFaHHSaHHﬂ:



COCTaBJIAITh IUJIAH, aJITOPUTM PEIIeHUs 3aJa4u, BIOUpaATh CIOCO0 PEIIeHHUS C
Y4ETOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ yU4ETOM HOBOU MHGPOPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

BIIQJICTh  HABBIKAMU  TIO3HABATEIBHOM  pedeKCHM  Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJETh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISL Mpollecca W pe3ysbTaTa PEIICHUS
MaTeMaTH4YE€CKOM 3aa4H;

MpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTH IIPU PEIICHUU 3a7auH,
BHOCUTHh KOPPEKTHUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKEHUSI pe3yJbTaToB ACSATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas 1€TEIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHAUBUIYATbHOU
paboThl MpU pEeHieHUH Y4YEOHBIX 3aJay, NPUHUMATh I1eJIb COBMECTHOMU
NEATEeNbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboOThI, pacrpeneisTh
BU/JIBI pa0OT, IOrOBapUBaTHCS, 00CYKIATh MPOLIECC U Pe3yJIbTaT pab0Thl, 000011aTh
MHEHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (0OCyxkaeHus, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHITOIHSATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C APYTUMU WieHAMU KOMaH/bl, OLICHUBATh KA4€CTBO CBOETO BKJIaja
B O0mMH TPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOJICCTBUS.

NPEAMETHBIE PE3YJIbTATBI

K konny 10 kinacca o0y4aronuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMH CTEPEOMETPUU MPHU
pEelIeHNN 3a7a4 U IPOBEICHUN MAaTEMATUYECKHUX PACCYKICHUM;

e TPHUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX NPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCH(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE,
IIJIOCKOCTEN B IMPOCTPAHCTBE, NPSMBIX U INIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO ONEpUpPOBaTH MOHATUSAMHU, CBSI3aHHBIMM C YIJIAMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMH B TPOCTPAHCTBE, MEXAY MNPAMOU U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH NOHIATHIMH, CBA3aHHBIMH C MHOI'OTPAaHHUKAMU;



e CBOOOJIHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma,
MMpaMuJia, MPSMOYTOJIbHBIN Mapasuiesnenumne, Kyo);

e KjaccuuIUpoBaTH  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHUS  JUIs
KJ1IaccuuKaIuu;

e CBOOOJIHO OMNEpUPOBATH TMOHATUSMHU, CBSI3aHHBIMHM C  CEUCHHEM
MHOT'OTPAHHUKOB TJIOCKOCTHIO;

e BBIMNOJHATH napasiesibHOe, LEHTPaJIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (PUTYpP HA TUIOCKOCTh, BHIMIOJIHATH H300pakeHust GUryp Ha
IJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHHKOB Pa3IMYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH  IUIOIIAJAM  TMOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMUJia), FEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh U TNIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIIOCKOCTh CUMMETPUU (PUTYPHI;

e CBOOOJIHO OMEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B ITPOCTPAHCTBE;

e BBINOJHATH ACHUCTBUS HAJ BEKTOPAMH;

e pemaTh 3aJadyd Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH U
HAX0XJICHUE T€OMETPUUECKUX BEJIMUUH, TPUMEHSISI U3BECTHBIE METO/IbI ITPU
pelIeHNd MaTEeMaTUYeCKUX 3a/lady TMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHSATH MNPOCTEUINIME TMPOrPAMMHBIE CPEIACTBA U  DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKaTh, MNPeOOPa3OBBHIBATH W HMHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHSATH TOJYYEHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEAIbHBIC CUTYyallud, MPUMEHSITh U3yUYCHHBIC MOHSITHUS B
mpolecce IMOMCKAa  pelieHusl MaTeMaTudyeckd  chOopMyJIUpOBaAHHOMN
npoOJieMbl, MOJEIUPOBATh PEAIbHbIE CHUTYallMM Ha S3bIKE T'€OMETPUH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX
MOHSATUNA W TEOpeM, ammapara ainreOpbl, peliarth MPaKTHUUYECKUE 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUYECKUX BEJIMUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTUA TE€OMETPUM KaK
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konny 11 kiacca o0y4aronuiicss Hay4uTCs:



CBOOOJIHO OIEPUPOBATh MOHATUSIMHU, CBSI3AHHBIMH C IUIMHIPUYECKOM,
KOHUYECKON U cpepudyecKoid MOBEPXHOCTSIMHU, OOBSICHATH CIOCOObI
MOJTy4YEHUS;

OMEePUPOBATH MOHATUSIMHU, CBSI3AHHBIMU C TE€JIAMU BPAIECHUS: [IUJIUHIIPOM,
KOHYCOM, c(hepoii U mapowm;

pacro3HaBaTh Tejda BpalleHus (MWIMHAP, KOHyC, cdepa U 1map) u
OOBSICHSITH CIIOCOOBI MOTYUYCHHUSI TEJ BpalllCHUs;

KJIacCU(UIIUPOBATH B3AUMHOE PACTIONIOKEHHE CHEPhl U TIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalllCHHUS,
00BEMBI U TUIOHIAJM MOBEPXHOCTEM MHOTOTPAHHMKOB W TeNl BpallleHUs,
F€OMETPUUECKUX TEJ C TPUMEHEHHEM (HOPMYIL;

CBOOOJIHO OMEpPUPOBATH MOHSTUSIMHU, CBS3aHHBIMU C KOMOWHALMUSIMU TEJ
BpallleHUsI ¥ MHOTOIPAHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy u
OomUCcaHHbIN 0KOJ0 cdepsl, chepa, BOUCAHHAST B MHOTOTPAHHUK WA TEJIO
BpalleHUS;

BBIYHUCIISITh COOTHOIIEHUS MEXY TUIOIIAIIMU MMOBEPXHOCTEN U 00bEMaMU
IMOJOOHBIX TEI;

n300paxaTh u3yyaeMble (DUTYpbl, BBIIOJHITH (BBIHOCHBIE) IUIOCKHUE
YEepTeX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSAITH ONIEpalliy HaJl BEKTOPaMHu;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT;
penaTh reOMEeTpUUECKHUE 3a/1a4i Ha BBIUMCIICHUE YTIIOB MEKY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUN OT TOYKHU JI0 IIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATH TOHITUSAMH, CBS3aHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKCHUN;

BBITIOJIHATh HM300paKEHUS] MHOTOTPAaHHUKOB M TeN BpallleHHs TMpHU
MapajuieJIbHOM  IIEPEHOCE, [EHTPATBHOW CUMMETPUH, 3E€PKATBHOMN
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOi, TpeoOpa3oBaHusi Mogo0us;
CTPOUTH CEYEHHUS MHOTOTPAaHHUKOB U TEJI BpAlEHHUS: CEUEHUS IUIUHIpA
(mapayineabHO U NEPHEHAUKYISIPHO OCH), CEUCHHUs KOHYca (MapalijiebHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;
UCIIOIb30BaTh METOJbl TOCTPOCHUSI CEUEHUH: METOJA CIEI0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METOJI MIEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSITh TeoMeTpudeckre (aKThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEAINOoJIaraloliuX HECKOJbKO IaroB pEIIeHUs, €CIu YCIOBUS
MIPYMEHEHHMS 3a7laHbl B IBHOW U HESBHOU (hopMme;

pemaTth 3ajJladd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKHUX OTHOILICHUH W
HaX0XJICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

MIPUMEHSITh MOJTy4YCHHbIC 3HAHUS HAa TPAKTUKE: CPABHUBATH, AHAJIU3UPOBATH
U OIEHUBATh peajbHblE CHUTyallMd, MPUMEHSATh HU3YUYCHHBIC TOHSTHSA,
TEOpPEMBbI, CBOWCTBa B TMpOIECCE IMOUCKA PEIICHUS MaTeMaTH4eCKu
chopMyJIUpPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEAJIbHbIC CUTyallud Ha
SI3bIKE€ T€OMETPUU, UCCIEAOBATh MOCTPOCHHBIE MOJIENIU C UCIOIb30BaHUEM
F€OMETPUYECKUX TMOHSITUH M TEOopeM, ammapara aiareopbl, peniath
MpaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM TIE€OMETPUUYECKHUX
BEJINYUH;

UMETh TpEACTaBiICHUsS OO0 OCHOBHBIX dTamax pa3BUTHUSI TEOMETPUHU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrponbrivie | IMpakrisieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Bseznenue B crepeoMeTpUro 23 1
) B3aumHoe pacnonoxeHue npsmeIx B 6 1
IIPOCTPAHCTBE
3 [TapayienbHOCTD IPSIMBIX U IIJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 IlepnieHIMKYIAPHOCTD MPSAMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTIubl U pacCTOSHUS 16 1
MHororpanHuku 7 1
BekTops! B poCcTpaHcTBE 12
2 HOBTOPCHI/IC, 0000I11IeHNE U CHCTEMATHU3ALIN 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Korrrpoasmote | Tpaxruseckue (uudgposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 AHanuTHuyecKas FeOMeTpUs 15 1
) [ToBTOpEHME, OGOGH.ICHIEC " 15 1
CHUCTeMAaTH3alMsl 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaeHus 24 1
5 [Tnomaau moBEpXHOCTH U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JBukeHust 5 1
. [ToBTOpEHME, OGOGH.ICHIEC " 17 )
CHUCTeMAaTH3alMsl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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