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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBIseTCS OAHUM M3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO 0OIIEro
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATHUHHBIX OCHOB TEOMETPHH, TPH JOKA3aTEeIhCTBE TEOPEM M IOCTPOCHUHU
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I eomeTpus» Ha yriay0aéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOMIMMH U YCHIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEUIINX MAaTeMAaTHYECKUX MOJIEAX, MO3BOJSIONIMX OMUCHIBAaTh M H3y4aTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAaHHUE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJIENH;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX IPUMCHSTh, IIPOBOJIUTH JI0KAa3aTEIbHbBIC PACCYKICHUS B XO/IC
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIETYKTUBHBIX PACCYXIACHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dopMupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'C€OMETPHH:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHUTYAIlUd, HCCICIOBAHUS TOCTPOSHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMHM  pachpeiensierca He  TOJNbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIMIHAIBHBIM BOMPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YaIOUIUXCsl, PACIIUPSISL U YIIIyOJIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MPOTpaMM, OOECHeUuTh YriyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 ipodeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiejbHble U CKpellMBarommecs npsMblie. [Ipu3Haku CKpeluBarOIIUXCs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOM W IUIOCKOCTH, TEopeMa O MpsSMOu
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IMEPHEHIUKYJSIPHOCTH JBYX IUIOCKOCTEU. TeopemMa o TpEX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTpaHHOrO yriia. CBOKMCTBA IIOCKUX U JBYTPaHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapajuIeIeuNe] U ero cBorcTBa. Kparyaiiimue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBoiicTBa pébep M OOKOBBIX TpaHeil MPaBWIbHOM MHUPAMUIBI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JHUaroHald, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. JIEMEHTBI CHMMETPUM  MPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHHS BEKTOpOB. CBOWCTBA YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBsI3p MeXAy KOOpAMHATAMU BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass IMOBEPXHOCTh, oOOpasyioniue TmoBepxHocTed. Tema BpalicHHS:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O0béMm. OcHoBHBIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINHCaHHAs OKoJo IumMHApa. Ilepecedenne cdepbl W mapa c
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiyieTbHO MW MEPIEHIUKYJSIPHO OCH), CEUeHHs KOHyca (TMapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO/ TIPU PEIICHUU T€OMETPUIECKUX 3a/1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus monobus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMN 00YUaAOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 MOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, PEIICHUH, pacCyKIESHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYIdy, OCO3HaHWUE IIEHHOCTH TPYAOIIOOUS, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATBLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM e TEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYNMOCTHU
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIC Yy4eOHbIE NeCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOUPATh HanbO0JIee MOIXO AN C YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaAMHU, SIBICHUSIMU, MTPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO PA3IUYHBIX BUIOB U (POopM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe AeiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJVICKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYJAHOCTH, KOTOPhIC MOTYT BO3HUKHYTH MPU PEIICHUM 3a]a4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTKEHUST WM HEJIOCTH)KCHHSI PE3yJIbTaTOB JEATCILHOCTH, HAXOJUTh OLINOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATENBHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOTHI, paclpeacisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHATHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaThb OCHOBHbIE BHJbl MHOTOI'PAaHHHUKOB (TIpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajiebHOe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTU4YEeCKUX 3a4ad IOBBIIIEHHOTO W BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEINPOBATh pealibHble CUTYyalldd Ha $3bIKE TI'€OMETpHH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSIMHU, CBI3AHHBIMHU C TE€JIAMU BpAIECHUS: [IUJIUHIIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPANMHATHOTO METO/1a MPU PELIECHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOI00Ms;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHMSI CEUEHHMI: METOJ CJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAJIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH ITOCTPOCHHBIE MOJIEIHU C UCITOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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