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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXHOCTb M3YyYEHHUS JUCLUIUINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaOUIMXCs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOJIUMBIX IS YCIEMIHOTO NMPOo(deCcCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacuIMpeHne NpeaCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHITHIHOTO anmnapara 1o pasaety
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSATh, YMEHHMS JIOKAa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHUpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTEePEOMETPUUYECKUX 3aJlad U 3aJady C MNPAKTUYECKUM COJEP’KaHHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¢ COBEPILICHCTBOBAaHHE WHTEUIEKTYAJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZEpPXKATEIbHBIMA JHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOJAHOKpPAaTHO. OTO TO3BOJSET OPraHHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4€HHE T€OMETPUHU KaK COCTaBJIsIONIeH yueOHOoro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHoro kypca «['eomerpus» Ha yriayOnEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapaninensHOCTh IPSAMBIX U ITIOCKOCTEN B IIPOCTPAHCTBE: MApAJIICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajujiesibHOW MPOEKUHUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMU, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB U CHHYCOB U1l TPEXTPAHHOTO YIUIA.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyronmpHasgs  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAass TTOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
riockoctu. Pa3BépTka nunnHapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHnanum Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipusma, BmmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIMIMHIPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYECHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopauHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LHEHTpaJbHass CUMMETPUS, 3€pKalbHasi CUMMETpHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOUYas 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOdIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4YeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpl, IJIAHUPOBAHHE IIOCTYIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cpepbl YeIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEUYHEe,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSS U3BECTHBIE METO/IbI ITPU
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HWH(OOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOMCKA  pelleHUuss MaTeMaTU4yecKu Cc(HOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHU, 3€PKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILINHY ), CEYEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIaroB pEHIEeHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1ay;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEabHbIe CUTyallid Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUsS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
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[TapamienbHOCTH IPAMBIX
U IJIOCKOCTEN B
MPOCTPAHCTBE

PO, YUU.PY,
SIxiacc,
PemryBIIP,
Supexc.YueOHuK

pemath 3a7a4u Ha
JI0Ka3aTeILCTBO
MaTeMaTHYECKUX
OTHOIICHUN U
HaXO0JICHUE
r€OMETPUUYECKUX
BEJIMYUH, TPUMEHSS
M3BECTHBIE METO/IBI IIPU
peleHumn
MaTeMaTHYeCKNX 3a/1ad
IMOBBIIIEHHOTO U
BBICOKOT'O YPOBHS
CJIOKHOCTH,

MPUMEHSITH IPOCTEHIIIHE
MIPOrpaMMHBIE CpPEJICTBA
U 3JIEKTPOHHO-
KOMMYHHKAIIIOHHBIE
CHUCTEMBI TIPH PEIICHUHN
CTEPEOMETPUYECKUX
3ajauy;

U3BJICKATh,
peoOpa3oBLIBATH U
UHTEPIIPETHPOBATH
UH(POPMALIUIO O
POCTPAaHCTBEHHBIX
TeOMETPUYECKIX
¢urypax,
Ipe/ICTaBICHHYIO Ha
YepTexax U pUCYHKAX;

-peleHne yu4eOHbIX U
MIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1ay;

- YCTHBIH OIpOC;
- IOCMEHHBIN OMPOC

- KOHTpOJIbHAs paboTa




MOJIy4YEHHBIC 3HAHMSI HA
NPaKTHUKE: CPABHUBATH H
aHAITM3UPOBATH
peabHbIE CUTYaIUH,
MPUMEHSITh U3yICHHBIE
MIOHSATHS B MPOLIECCE
MOVICKA PEIICHUS
MaTeMaTHYECKU
chopMyJIMPOBAHHON
poOJIeMBlI,
MOJICTTUPOBATH peaabHbIC
CUTYAaIlMU Ha SI3bIKEe
TCOMETPHH, UCCIICIOBATH
MOCTPOCHHBIC MOJICIIH C
HCIIOJIb30BaHNUEM
re€OMETPHUYECKUX
MOHATHHI U TEOPEM,
arrapara ajareopsl,
pelniaTh NPaKTHIECKHE
3a/1auM, CBS3aHHBIE C
HaXO0XJICHUEM
TeOMETPUUYECKUX
BEJIMYNH;

UMETh MPECTaBIEHUS 00
OCHOBHEBIX dTarax
pPa3BUTHS TEOMETPUU KAK
COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHS
TEXHOJIOTHH.




[lepneHIUKyYISPHOCTH
IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

PO, YUU.PY,
SIxiacc,
PemryBIIP,
Sunexc.YueOHUK

pemarh 3a7a4u Ha
JI0Ka3aTeILCTBO
MaTeMaTHYECKUX
OTHOIIICHUN U
HaXO0JICHHUE
r€OMETPUUYECKUX
BEJIMYUH, TPUMEHSS
M3BECTHBIE METO/IBI IIPU
peleHumn
MaTeMaTHYeCKHNX 3aj1a4
IMOBBIIIEHHOTO U
BBICOKOT'O YPOBHS
CJIOKHOCTH,

MPUMEHSITH IPOCTEHIIIHE
IIPOrpaMMHBIE CpEJICTBA
U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUN
CTEePEOMETPUUYECKUX
3ajady;

U3BJICKATh,
peoOpa3oBLIBATH U
UHTEPIIPETHPOBATH
UH(POPMALIUIO O
MPOCTPAaHCTBEHHBIX
TeOMETPUYECKIX
¢urypax,
Npe/ICTaBICHHYIO Ha
YepTexax U pUCYHKaXx;

MPUMCHATH ITOJTYUCHHBIC
3HAHU Ha ITPAKTHUKE:




CpaBHUBATh U
aHAITM3UPOBATH
peabHbIE CUTYaIUH,
MPUMEHSITh U3yICHHBIE
TIOHSATHS B MPOLIECCE
MOVICKA PEIICHUS
MaTeMaTHYECKU
chopMyJIUPOBAHHON
poOJIeMBlI,
MOJICTTUPOBATH peaabHbIC
CUTYyAIlMU Ha SI3bIKEe
TCOMETPHH, UCCIICIOBATH
MOCTPOCHHBIC MOJICIIH C
HCIIOJIb30BaHUEM
reOMETPHUYECKUX
MOHATHHI U TEOPEM,
arrapara ajareopsl,
peliaTh IPaKTHIECKUE
3aJ1auu, CBSI3aHHBIC C
HaXO0XJICHUEM
TeOMETPUYECKUX
BEJIMYNH;

UMETh MPEJCTaBIEHUs 00
OCHOBHBIX dTamax
Pa3BUTHS TEOMETPUU KaK
COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHUS
TEXHOJIOTHH.

VYrael 1 pacCTOsTHUS

16

POIII, YVUN.PY,
SIxmacc,

CBOOOJTHO OTIEPUPOBATH
INOHATUAMU, CBA3aHHBIMU
C yIJIaMH B
MPOCTPAHCTBE: MEXKIY

-pelieHre y9eOHbIX ’
MIPaKTHKO-
OpUEHTUPOBAHHBIX 3a]1a4;




MHororpanHuKu

PemryBIIP,
Slanexc.YueOHUK

POIII, YUU.PY,
SIxnacc,
PemryBIIP,
Slanexc.YueOHUK

HpPSMBIMU B
IIPOCTPAHCTBE, MEXKY
HPSMOM U TIOCKOCTBIO;

CBOOOZHO  OINEPUPOBATH
MOHSTHSIMY, CBS3aHHBIMU
C MHOTOTPaHHUKAMH;

cBOOOJIHO pacro3HaBaTh
OCHOBHBIE BU/IbI
MHOTOTPaHHUKOB
(mpu3ma, nupamua,
MPSAMOYTOJIbHBIN
napajuiejaenunesn, kyo);

KJIaccu(puIupoBaTh
MHOTOTPaHHHKH,
BI)I6I/Ipa${ OCHOBaHHUA OJIs1
KJIacCH(pUKAIIH;

CcBOOOJTHO OTIEPUPOBATH
MOHSATHUSIMH, CBA3aHHBIMU
C CEUYEHUEM
MHOT'OI'PaHHHUKOB
IJI0CKOCTBIO;

CTPOUTH CCUHCHUA
MHOT'OT'PaHHUKOB
pa3siindHbIMU METOJaMU,
BBIIIOJIHATD (BLIHOCHBIG)
IJIOCKHEC YCPTEIKU U3

- YCTHBIH OIIpOC;
- IOCMEHHBIN OITPOC

- KOHTpOJIbHAs paboTa

-peleHne yu4eOHbIX U
HPaKTHKO-
OPHEHTHPOBAHHBIX 3a/1ay;

- YCTHBIH OIpOC;
- IOCMEHHBIN OIPOC

- KOHTpOJIbHas paboTa




PHCYHKOB ITPOCTBIX
00BEMHBIX (UTYp: B
CBepXxy, COOKy, CHU3Y;

BBIYUCIIATH TUIOMIAIN
[MOBEPXHOCTEN
MHOT'OT'PaHHHKOB
(mpu3ma, nupamua),
T€OMETPHUYECKUX Tl C
IpUMEHEHUEM (hOPMYIT;

BBITOJIHATh
napaiesibHOe,
LEHTPaJIbHOE u
OpPTOr'OHAJIBHOE
IIPOEKTUpOBaHUE (uUryp
Ha IUIOCKOCT,

BBITIOJIHSITH M300paXKEHUs
¢buryp Ha IIOCKOCTH

Bexkropsl B mpocTpaHcTBE

12

POIII, YUN.PY,
SIxiacc,
PemryBIIP,
Slanexc.YueOHUK

CBOOOJIHO  ONEPUPOBATH
IIOHATUSAMU,
COOTBETCTBYIOLIMMHU
BCKTOpaM U KOOpJIMHaTamM
B IIPOCTPAHCTBE;

BBINOJIHATH JICHCTBUS HAJ
BEKTOPAMH;

CBOOOZHO  OINEPUPOBATH
IIOHSATHUEM BCKTOP B
IPOCTPAHCTBE;

-pelieHne yueOHbIX U
MPaKTUKO-
OpUEHTUPOBAHHBIX 3aJ1a4;

- YCTHBIH OIpOC;
- IOCMEHHBIN OIMPOC

- KOHTpOJIbHAs paboTa




BBIIIOJIHATD onecpannun
Haa BEKTOpaMu,

3a/1aBaTh IIJIOCKOCTb
YpaBHEHUEM B
JIEKapTOBOMI cucreme
KOOPJIMHAT;

pelaTbs reoMeTpuyYecKue
3aJja4yd Ha BBIYUCIIEHUE
YTJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMU,
BBIYMCIICHUE PACCTOSHUUI
OT TOYKH J10 IJIOCKOCTH, B
LEJIOM, Ha IpPUMEHEHUe
BEKTOPHO-
KOOPJMHATHOIO METOJ1a
P PEILICHUN;

[ToBTOpEeHnue, 06001EeHNE
U CUCTeMaTHu3aIus
3HaHUU

POIII, YUU.PY,
SIxnacc,
PemyBIIP,
Sunexc.YueOHUK

CBOOOJIHO  ONEPUPOBATH
MOHSITHSAMH, CBSI3aHHBIMU
c JIBIDKCHUEM B
MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBM)KCHU;

BBITIOJIHSITH M300paXKeHUs
MHOTOTPAaHHUKOB U Tel

BpalICHUS npu
NapajuIeJIbHOM IIEPEHOCE,
LEHTPAIbHOU

CUMMETPHUH, 3E€pKAIBHOU
CUMMETpHH, npu
IIOBOPOTE BOKpPYT'

IPSIMOH,

-pelieHrne yueOHbIX U
MPaKTUKO-
OpUEHTUPOBAHHBIX 3aJ1a4;

- YCTHBIH OIpOC;
- IOCMEHHBIN OITPOC

- KOHTpOJIbHAs paboTa




npeoOpa3oBaHus
OO0,

CTPOUTH CEUCHUs
MHOTOTPaHHUKOB H TEJ
BpAIllCHUs: CEUCHUS
HUIUHAPA (MapajlieabHO
U TIEPIICHIUKYIISPHO
OCH), CeYEHUsI KOHYyCa
(mapasienbHbIe
OCHOBAHHIO U
MPOXOISIINE Yepes3
BEpILNHY), CEUEHHUS
nrapa;

UCTIOJNB30BAaTh  METOJBI
MOCTPOCHUSI ~ CEUCHUH:
METOA  CJENIOB, METOJ

BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]{
nepeHoca CeKylIlen
IJI0CKOCTH;

JIOKa3bIBaTh
reoMeTpUYEeCcKre
YTBEPKICHMUS;
MPUMEHSITh
reoMeTpuueckue (paxTbl
JUISE pelieHus
CTEPEOMETPUUYECKUX
3aJa4, Mpearoiararnmx
HECKOJIBKO 111aroB

peuiCHus, €CJIIN YCIIOBUSA
MPUMEHEHHUsI 3a/laHbl B
SIBHOW M HESIBHOU (opMme;




OBIIEE KOJIMYECTBO

YACOB I10 [TPOT'PAMME 02 ° °



11 KJIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

Bcero
KonTposbHbie
padoThI
[MpakTuyeckun
e padoThbI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTeJbHbI
e pecypchbl

CHMcoK HTOrOBbIX
IUVIAHUPYEMBIX
pe3yJabTaToB C

yYKa3aHUEM ITANoB UX
(¢popmupoBanus

Crnoco0 oneHkn
HTOr0BbLIX
JIAHUPYEeMbIX
pe3yJibTaToB

AHanuTnyeckas
reOMETpUs

15 1

PO, YUU.PY,
Sxnacc,
PemyBIIP,
Sunexc.YueOHUK

pemarb 3aJ1a49u Ha
JI0KAa3aTeJIbLCTBO
MaTeMaTHYEeCKUX
OTHOIICHUH M HaXO0XKICHHUC
reOMETPUUYECKUX BEJINYKH;
NPUMEHSATH TPOrPAMMHBIC
CpeACTBAa W DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIC
CHUCTEMbl TIpU PEIICHUH
CTEPEOMETPUUYECKUX
3aj1ay;
MPUMEHSITh
3HaHUSA Ha
CpaBHMBATD,
aHAJIM3UPOBATH u
OLICHHBATh peabHbIe
CUTYaIIHH, MIPUMEHSTH
U3Yy4YEHHbBIE MTOHSTHS,
TEOPEMBI,  CBOWCTBA B
MpolIecce MOUCKA PeIeHUs
MaTeMaTHIECKH
copMyIHpOBaHHON
poOIeMbI, MOJIECTUPOBATH
peanbHble CHUTYyallMM Ha
SI3BIKE T€OMETPHUH,

MIOJIyYECHHBIE
IIPaKTHKE:

-pelieHne yueOHbIX U
IIPAKTUKO-
OPUCHTHUPOBAHHBIX
3aja4;

- YCTHBIH OIpOC;
- IOCMEHHBIHN OIIPOC

- KOHTpOJIbHAs paboTa




HCCJICI0BAThb
MNOCTPOCHHBIC MOJACIN C

HCIIOJIb30BAaHUEM
F€OMETPUYECKUX TOHITHI
U TeopeM,  ammnapara
anreOpsl, pemaThb
IPaKTUYECKUE 3a/1auu,
CBSI3aHHBIE c
HaXO0KJIEHUEM

TCOMCTPHUICCKUX BCINYHH,
HMCTb IIPCACTABJICHUA 00

OCHOBHBIX JTamax
pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu
dbyHnamenTa

Pa3BUTHS TEXHOJIOTUM.

[ToBTOpenue, 06001IEHNE
U CUCTEeMaTH3aIHsI
3HAHUU

15

PO, YUU.PY,
Sxnacc,
PemyBIIP,
Sunexc.YueOHUK

pearhb 3aJ1a4yu Ha
JIOKa3aTeJIbCTBO
MaTEeMaTHUYECKUX
OTHOIIIEHUH M HaXO0KICHHUE
reOMETPUYECKUX BEIINYNH;
NPUMEHSATh MPOTPAMMHBIE
CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIlOHHbIE
CUCTEMBl IIpU PELICHUU
CTEPEOMETPUUECKUX
3aja4;

NPUMEHSATh  MOJyYEHHBIE
3HAaHHUSIT HAa  [PAKTHUKE:
CpaBHMBATb,
AQHaJIM3UPOBATH u
OIICHUBATH peaJibHbIE
CUTYallUH, MIPUMEHSTH

-peleHne yu4eOHbIX U
IPAaKTUKO-
OPUCHTHUPOBAHHBIX
3ajay;

- YCTHBIN OIpOC;
- IOCMEHHBIN OIMPOC

- KOHTpOJIbHAs paboTa




U3y4CHHBIC HOHSATHS,
TEOPEMBI,  CBOWCTBA B
nporecce MOUCKa PeIeHUs
MaTeMaTHYeCKU
copMyIHPOBaHHOM
poOJIeMBbl, MOJAETHPOBATD
peanbHBIE CHUTyallid Ha

SI3BIKE rEOMETPHH,
HCCIIEe10BATh

IIOCTPOEHHBIE MOJENINU C
MCII0JIb30BAaHUEM
F€OMETPUYECKUX TOHITHI
U TeopeM,  ammnapara
anreopsl, peuarthb
IPaKTUYECKUE 3a/1auu,
CBSI3aHHbIE c
HaXO0XKJIEHUEM

TCOMCTPHUICCKUX BCINYHH,
HMCTb IIPCACTABJICHUA 00

OCHOBHBIX JTanax
pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM 4acTH
byHnameHTa

Pa3BUTHS TEXHOJIOTUM.

OO6BEM MHOTOrpaHHUKA

17

POIII, YUN.PY,
Sxiacc,
PewryBIIP,
Slanexc.YueOHUK

pelmars 3aJauu Ha
JIOKa3aTeIIECTBO
MaTeMaTHYECKUX
OTHOIIIEHUH M HaXO0KICHHUE
reOMETPUUYECKUX BEJINYNH;
NPUMEHSTh MPOTPAMMHBIE
CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKaIlOHHbIE
CUCTEMBl TIPU  PELICHUU

-pelieHne yueOHbIX U
IIPaKTUKO-
OPUCHTHUPOBAHHBIX
3aja4;

- YCTHBIU OIPOC;

- IOCMEHHBIN OITPOC




CTEPEOMETPHUICCKUX
3a/1a4;

MPUMEHSITh  TOJy4EHHBIC
3HaHUS HA  OPAKTHKE:
CpPaBHHBATh,

AHAJIM3UPOBATH nu
OLICHUBATh PE€aJIbHBIC
CUTyaluu, MMPUMCHATH
HN3Yy4YCHHBIC IIOHATHA,

TEOPEMBI,  CBOWCTBAa B
MPOIIECCE MTOMCKA PEILICHHUS
MaTeMaTHIeCKU
copMyITHPOBaHHOI
po0JIEMbI, MOAEINPOBATH
pearbHBIE CHUTyallid Ha

SI3BIKE reoMeTpuH,
HCCIEA0BATh

[IOCTPOEHHBIE MOJENINU C
HCII0Jb30BAHUEM
F€OMETPUYECKUX TOHITUI
U TeopeM,  ammapara
anreopsl, pemarthb
MIPaKTUYECKHE 3aJ1a4H,
CBSI3aHHBIE c
HaXO0XKICHUEM

TCOMECTPHUICCKUX BCINYHH,
HUMCTh TPCACTABJICHUA 00

OCHOBHBIX JTanax
pa3BUTHS TEOMETPUU Kak
COCTAaBHOM 4acTH
¢byHgamenTa

Pa3BUTHS TEXHOJIOTUH.

- KOHTpOJIbHAs paboTa




Tena BpaieHus

24

PO, YUU.PY,
SIxiacc,
PemyBIIP,
Sunekc.YueOHUK

CBOOOZHO  ONEpUPOBATH
MOHATHSIMH, CBSI3aHHBIMU C
HWJIMHIPUYECKO,
KOHUYECKOU u
chepuueckoin
MTOBEPXHOCTSIMH,
OOBSCHSTH CIIOCOOBI
TIOJTYYCHUS;
OIEpUPOBATH MOHITUSIMH,
CBS3aHHBIMH C  TeJlaMHu
BpallleHUs:  LUJIUHIPOM,
KOHycoM,  cdepoit  u
1apoM;

pacrno3HaBarTh Tena
BpallleHus (umnuHAp,
KoHyc, chepa W map) u
OOBSCHSTH CIOCOOBI
TIOJTyYCHUS TEJl BPAILICHUS;
KJIaCCU(UIIUPOBATH
B3aMMHOE PACITOJIOKCHHE
cdepbl U MITOCKOCTH;
BBIYHCIISTH BEJTUYHHBI
JIIEMEHTOB
MHOTOTPAaHHUKOB U  Tell
BpaimieHusi, OO0BEMBI U
IJIOIIAN  TOBEPXHOCTEU
MHOTOTPaHHUKOB U  Tell
BpaIICHUS,
TeOMETPUUYECKUX Tel ¢
npuMeHeHueM (Gpopmyit;
CBOOOJHO  OIEPHUPOBATH
MTOHATHSIMH, CBSI3aHHBIMHU C
KOMOMHAIMSIMH Ten
BpAIICHUS u

-peleHne yu4eOHbIX U
HPaKTHKO-
OPHEHTHPOBAHHBIX
3ajay;

- YCTHBIH OIpoC;
- IOCMEHHBIN OITPOC

- KOHTpOJbHas paboTa




[Tmomray MoBepXHOCTH U
00BEMBI KPYTIIBIX TET

POIII, YUU.PY,
Sxnacc,
PemyBIIP,
Sanexc. YueOHuK

MHOTOIPaHHHKOB:
MHOI'OrpaHHUK,
BIIMCAHHBII B cdepy WU
OIMCAHHBIN OKOJIO C]epshl,
chepa,  BomcaHHas B
MHOI'OIrpaHHUK WJIK TCJI0
BpAILCHUS;

BBIYUC/ISATH COOTHOIICHHUS
MEXITY IUIOIIAASIMH
MTOBEPXHOCTEN 51
00BEMaMU TOJOOHBIX TEM;

n3o0paxarb  HM3y4yaemble

¢burypsl, BBITIOJTHSATh
(BBIHOCHBIE) IIJIOCKHE
YepTeXXH U3 PHUCYHKOB
MIPOCTBIX 00BEMHBIX

¢buryp: BuI cBepxy, cOOKY,
CHHM3Y, CTPOUTH CEYCHUS
TeJ BPALLCHHUS;

W3BIIEKATh,
UHTEPIPETUPOBATH u
peoOpa3oBHIBATH
UH(pOPMaIINIO 0
MIPOCTPAHCTBEHHBIX
reoMeTpHuecKux Qurypax,
MPECTABICHHYIO Ha

YCPTEIKAX U PUCYHKAX;

-penieHue yueOHbIX U
PaKTUKO-
OPUCHTUPOBAHHBIX
3a1aq;

- YCTHBIH OIpoc;
- IOCMEHHBIH 0IpocC

- KOHTpOJIbHas paboTa

JBrxeHus

POII, YUU.PY,
SIxmacc,
PewryBIIP,
Supexc. YueOHUK

-penieHrne yueOHbIX U
MIPaKTUKO-




OPUEHTHUPOBAHHBIX
3a1ad4;

- YCTHBIH OIpOC;
- IOCMEHHBIN OITPOC

- KOHTpOJIbHas paboTa

[ToBTOpEeHME, 0000IIEHNE
M CUCTEMATHU3ALHS
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

102

POII, YUU.PY,
Sxnacc,
PewryBIIP,
Sunekc.YueOHUK

-pelieHne yueOHbIX U
IIPAKTUKO-
OpPUEHTHUPOBAHHBIX
3aja4;

- YCTHBIH OIpOC;
- IOCMEHHBIN OITPOC

- KOHTpOJIbHas paboTa
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