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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuebHoro Kypca «l'eomerpusi» 0a30BOr0 ypOBHs 115l 00yJaIOIIHXCSI
10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepanbHOrO rocyIapCcTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpexHero oOmero odpa3oBaHHsA, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbABISIEMBIX K MaTeMaTHYecKoMy OOpa30BaHUIO, U TPAJUIMUKA POCCHHCKOTO 0Opa3oBaHUS.
Peanmuzanmst  mporpaMMbel  00eCIEUMBAET  OBJIAJCHWE  KIIFOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJISIIOIIMMH OCHOBY JUISI CAaMOPA3BUTHSI M HENPEPHIBHOTO 0O0pa3oBaHUS, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH 00 yJarOIIUXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh ydueOHOrO Kypca TeOMETpUM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
00yciIOBNIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX pPEe3yIIbTaTOB
o0y4eHHsI TEOMETPUH B HANPABICHUH JMYHOCTHOTO PAa3BHTHUs OOydarommxcs, GpopMupoBaHUS
(GYHKIIMOHATPHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS IPYTUX YUeOHBIX IMCIUIUINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUIECKUX aOCTpaKIMil, COOTHONIEHHH PEaTbHOTO W HICATbHOTO, XapaKTepe OTPAKECHHS
MAaTE€MaTHYECKON HAyKOM SIBJICHHH M IPOLIECCOB PEAIIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK M pOJIM MAaTEeMaTWYeCKOTO MOJICIIMPOBAaHMs B HAyYHOM I[IO3HAHWW W B TIPAKTHKE
croco6cTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUSI YydallUXCsA, a TaKkKe KadecTB
MBIIIUICHUS, HEOOXOIUMBIX JUIS aallTallid B COBPEMEHHOM OOIIIECTRE.

l'eomerpust sBiseTcs OOHUM K3 0a30BBIX MPEAMETOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHUs, TaKk KaK OOECIeYMBAET BO3MOXKHOCTh M3YUEHHs KaK JUCIUIUINH €CTECTBEHHO-
Hay4YHOU HAIPABIEHHOCTH, TAK U TYMaHUTAaPHOM.

Jlornueckoe MeIuieHHUe, GOPMHUPYEMOE TPH HU3YYCHUH OOYJAIOIIUMHUCS TOHSTHMHBIX
OCHOB TE€OMETPUM M TOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHM B XOJAE pEIICHUS
reOMETPUYECKUX 3aJady, YMEHHE BBIABHIaTh U OIMPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIL3YIOTCSL TPU pEIIeHUH 3aJjad €CTeCTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpHEeHTHPOBATHCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
obnacTsx AedaTreabHOCTH dYenoBeka. OpueHTalusi 4ejoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0OX0IMMOE YCJIOBHE €ro COLMAIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOUIEro MHpA,
YCIIOBHUE  YCIEHIHOTO TIO3HAHUS W  aKTUBHOIO  MpeoOpa3oBaHHsl  JIEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00Opa3aMu 00bEeIMHSAET pa3Hble BUIbI YUeOHOH U TPYI0BOi
NEeSITENIbHOCTH, SIBJISIETCS OJHUM U3 MPO(ECCHOHANTbHO Ba)KHBIX KayeCTB, MOSTOMY akTyajabHa
3amaya GOpMUPOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPaKTUYECKOM
JEeSITeNbHOCTH [0 MHOTHM HaIIPaBJICHUSM.

Lenp ocBoeHus mnporpammbl yueOHOro kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOyueHuss — oOmeoOpa3oBareabHOe U OOMIEKYJIbTYPHOE pa3BUTHE OOy4aIOUIUXCA Yepes3
oOecrieueHre  BO3MOXKHOCTH  MPHOOpETEHUST U HCIOJb30BAHUS  CHUCTEMATHUYECKUX
reOMETPUYECKUX 3HAHUM M JEHCTBUH, crenu(UYHBIX T€OMETPUHU, BO3MOXKHOCTU YCIHEIIHOTO
MPOJOJKEHHsT  00pa3oBaHUsl IO  CHEIUAIBHOCTSM, HE CBA3aHHBIM C  MPUKIATHBIM
UCIOJIb30BAHUEM F€OMETPUH.

IIporpamma mo reomerpun Ha 0a30BOM YpPOBHE IpeaHa3HaueHa I OOydYaroIIMXCs
CpeAHel WIKOJbl, HE HCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJHEHUH Ha YpPOBHE OCHOBHOTO
oOmiero oOpazoBanus. Takum oOpa3oM, oOyuaroiniuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTh
oOmye MaTeMaTHYeCKUe YMEHHMs, CBA3aHHBIE CO CHENM(PUKON TE€OMETPUM U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YyYUTh I'€0METPHIO
6osiee TIIyOOKO, €CJIM B JabHEHIIEM BO3ZHUKHET HEOOXOUMOCTh B T€OMETPHUECKUX 3HAHUSX B
npodeccuoOHaTbHON 1A TeILHOCTH.

JlocTikeHue e OCBOCHHS IPOTPaMMBI o0ecrieunBaeTcss  pELICHUEM
COOTBETCTBYIOIIMX 3ajady. lIpuopuTeTHBIMH 3agadaMHM OCBOEHHUS Kypca «['eomeTpum» Ha
6azoBoM ypoBHe B 10—11 kaccax sIBISIFOTCS:



. (dbopMupoBaHME TIPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM
KYJIBTYpPbI M OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYXAIOLUIUM MUPOM;

. (opMupoBaHHE TPEACTABICHUS O MHOTOTPAaHHHMKAX W TellaX BPALICHHS
KaK O BaXKHEHIIMX MATEeMAaTUYECKUX MOJEISAX, MO3BOJSIOUIMX ONMCHIBaTh M HU3y4aTb
pa3HbIE SIBJIECHUS OKPYKAIOILIEr0 MUPA;

. (dbopMupoBaHHE YMEHHs pACIO3HABATh Ha UEPTEkKaxX, MOJCNSAX H B
peaJlbHOM MUpPE MHOTOTPaHHUKH U TeJla BPAIllCHUS;

. OBJIA/ICHUE METOJIaMH PEIICHUs 3a7ad Ha MOCTPOCHUS Ha M300paKeHUAX
IIPOCTPAHCTBEHHBIX (PUTYD;

. (dbopMupoBaHHEe yMEHHS OINEPUPOBATH OCHOBHBIMH TOHATHSAMH O
MHOTOTpaHHHUKAaX U TeJIax BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

. OBJIQJICHUE  QJITOPUTMAMHM  pPELIEHUS  OCHOBHBIX  THUIIOB  3aj1ady;

(dhopmMupoBaHHE YMEHHs MPOBOJUTH HECJIOKHBIE JOKa3aTeIbHBIE PACCYXKACHHUS B XOJE
pPELIECHHS] CTEPEOMETPUUECKHUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COJIEPHKAHUEM;

. pazBuTHE WHTEJUIEKTYyaIbHbIX u TBOPYECKUX crocoOHocTel
00ydJarommxcsi,  MMO3HABATEIIbHOW  aKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH,
KPUTUYHOCTHU MBIILJICHUS;

. dhopmupoBanue (YHKITMOHATTBHO M TPaMOTHOCTH, peNeBaHTHO M

TEOMETPUH: YMEHHE PACIIO3HABATH MPOSBIICHHUS T€OMETPUUECKUX TOHATHN, OOBEKTOB U

3aKOHOMEPHOCTEH B pPEATbHBIX JKW3HEHHBIX CHUTYAIlUSX W TPH HM3YYEHUU JPYTUX

Y4eOHBIX TPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (PopMyTupoBaTh

WX Ha S3BIKE TEOMETPUHU U CO37[aBaTh T€OMETPUUECKUE MOJEIH, TPUMEHSATH OCBOCHHBIHN

TEOMETPUYECKUI  ammapar Jjisi  pemieHUs] PaKTUKO-OPUEHTHUPOBAHHBIX  3aj1ad,

WHTEPIPETUPOBATH U OIEHUBATH MMOJTYICHHBIC PE3YyIbTaThI.

OTAM4UTEeIbHONM 0COOCHHOCTHIO TIPOTPAMMBI SIBJISICTCS] BKIIFOUEHHE B KYPC CTEPEOMETPUH
B Hayajle ero M3y4yeHWs 3a7ad, peniaeMblX Ha YPOBHE WHTYUTHBHOTO TIO3HAHUA, U
onpenen€HHbIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET MPOTCKAHWE HWHTYHTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JAbHEHUIIIEMY U3YICHHIO MTPEMETA.

[Ipeanourenne oTHAETCA HAISIIHO-KOHCTPYKTHBHOMY METOJy OOYYEeHHS, TO €CTh
TEOPETUYCCKHUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTHYCCKOM
NESTENBPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEJACTABICHUNW y y4alIuxcs B Kypce
CTEPEOMETPUH TPOBOJUTCS 3a CUET pEIICHHUS 3a]a4 Ha CO3/JIaHHE MTPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEpPUPOBAaHUE NPOCTPAHCTBEHHbIMU oOpazamu. Co3gaHue oOpa3a MPOBOIUTCA C
OTIOPO¥ Ha HAIJBSIIHOCTh, a ONIEPUPOBAHUE 0O0PAa30M — B YCIOBUSIX OTBJICUCHHS OT HArJISTHOCTH,
MBICJICHHOTO U3MEHEHHSI €70 HCXOAHOTO COJICPIKAHMUS.

OcHoBHBIE coaepxaTenbHble JHHMM Kypca «l'eomerpum» B 10-11 Kkmaccax:
«MHororpanHUKN», «IIpsiMble U TIJIOCKOCTH B MPOCTPAaHCTBE», «Tena BpamieHus», «BekTopsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBaHHE TOTUYECKUX YMEHUN paclpeesieTcsi He TOJIbKO
M0 COJEp)KaTelIbHBIM JIMHUSAM, HO M TO rojaM oOOy4eHHs] Ha YpPOBHE CpeIHero oOIero
o0OpaszoBaHwUsI.

Cogepxanne 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3ylIbTaTaM OCBOCHUS
paboyeiil mporpaMmbl, paclipeIeIEHHBIM 10 ToJaM 00Y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKHMMH  TOHATUSIMH ¥  HABBIKAMH  OCYILECTBISIOCH
MOCJIEJIOBATENIFHO U TOCTYNAaTeNbHO, C COONIOJIEHUEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYIO0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUHN 00yJarommxcs,
pacmupsisi u yrayoumsis e€, o0pasysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YUEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenue reomerpun otBoMTCA 2 yaca B Heaenmto B 10 kitacce u 1 yac B Henento B 11
KJ1acce, BCero 3a iBa roja ooyuenus - 102 yqeOHBIX yaca.



COILEPXKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE OHATHS cTEpeOMETpUM. TouKa, IpsimMasi, IIOCKOCTb, TPOCTpaHcTBO. [loHsATHE
00 aKCHOMAaTHYECKOM TMOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU U CICJICTBHS U3 HUX.

B3anMHO€ pacnosnokeHue npsAMbIX B MIPOCTPAHCTBE: MEPECEKAIOUINECs, TapAJIJICIbHbIE U
CKpemuBampmuecss npsaMslie. llapaenbHOCTs MNPsAMBIX M IJIOCKOCTEM B IMPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBbIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; IAPALUIEIBHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBICHHBIMU CTOPOHAMH; Yrojd MEKIy HpSMbIMU B
npoctpanctBe.  [lapayienbHOCTh  IJIOCKOCTEWM: — MapajuledbHbIE  IJIOCKOCTH;  CBOWMCTBA
napajuieNIbHBIX IockocTei. [Ipocreiimue npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, apaJijiesienumne; NoCTpOeHNE CEYSHUH.

[TepieHAMKYISAPHOCTE MOPSIMOM W IUIOCKOCTH: TEPHECHAMKYJISAPHbIE MpPsIMbIE B
MIPOCTPAHCTBE, MpsIMbIE MApaUICJIbHBIE W TNEPHECHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW NEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHaukynsp M HakJIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpOeKuus GUrypbl Ha IJIOCKOCTb.
[lepneHUKyYISIPHOCTD MIJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[ToHsiTME MHOTOTrpaHHHMKA, OCHOBHBIE JJEMEHTHl MHOTOTPAHHUKA, BBIIYKIbIE |
HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKA MHOrorpanHuka. [Ipu3ma: n-yronapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYroJbHBIA Mapajuiesienunea U ero cBoicTBa. [lupamuna: n-yrosipHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPAaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMua; MpaBUiibHAs TPEYrojibHas MUpaMuAa U MpaBUIbHBIN TeTpadp; KyO. [Ipeacrasnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPaAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
DNeMEHThl CHMMETPUM B ITUpaMuJax, apajiejenumnenax, IpaBUuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH U IIOJHOW MOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMON mpusMbl. [lnomans OGOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUWJIBHON MHpaMUIbl, T€OpeMa O IUomaau yceu€HHo nupamunbl. [lonstue 06 oOnéMme.
O0BEM UpaMuIbl, IPU3MBI.

[TonoGubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAASMH TOBEPXHOCTEH,
00BpEMaMHU ITIOJOOHBIX TE.

11 KVIIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 00pa3yolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
LHWIMHAPUYECKOH noBepxHocTH. LIumuHap: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opasyomas u
OCb; IO/ OOKOBO 1 MOIHOI MOBEPXHOCTH.

KoHnnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW IMOBEPXHOCTH, OCh U BEpPIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyromias M OCh; IUJIONIA]b
OOKOBOW M TOJHON TMOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrole M BBICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETp; IUIOLIA/Jb MOBEpXHOCTH cdeprl. B3anmuoe
pacrionoxenue chepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; IIomaas chepsl.



N3o0paxkenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka mUIMHApPaA U KOHYCA.

KomOunanuu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOTOTPaHHHUK, OMHCAHHBIA OKOJIO
cdepsr; chepa, BOUCAHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE CBOWcTBa 00BEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TNapaiienenunena u ciueactsus u3 He€. O0béM nmimHapa, KoHyca. O0bEM
miapa ¥ rioimajipb chepsl.

[MonoOusie Tema B mpoctpancTBe. COOTHOMIEHHS MEXKIY IUIOMIAISIMHU TOBEPXHOCTEH,
00BbEMaMu TOOOHBIX TEII.

Ceuenus mwmmHApa (MapauieIbHO €W TEPHEHAUKYISIPHO OCH), CEUCHUsS KOHYca
(mapanyienbHOE OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILNHY), CEUEHHUs LIapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexktop Ha mimockocth u B mpocTpaHcTBe. CloKe€HHME M BBIUUTAHHE BEKTOPOB.
YMHOKeHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKkTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapannenenunena. Pemenue 3anay, CBA3aHHBIX C MPUMEHEHUEM IPaBWII JEHCTBUH C
BekTopamu. IIpsiMoyronbHas cucremMa KoopauHAT B mpocTpaHcTBe. KoopaumHaTel BeEKTOpa.
[IpocTeitmme 3agaun B KOOpAMHATaX. YTOJd MEXAy BekTopamu. CKaJsipHOE MPOU3BEIICHUE
BEKTOpOB. BbluncieHue yrioB MexJIy MNpSMBIMU U IUIOCKOCTSMH. KoopImHaTHO-BEKTOPHBIN
METO/1 IPU PEIIEHNH T€OMETPUUYECKUX 3aau.

INJIAHUPYEMBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3YJBbTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI ydeOHOTO mpeameTa «MareMaTukay
XapaKTepU3yIOTCS:

I'paxxnanckoe BociMTAHME:

c(hOpMUPOBAHHOCTBIO TPAKIAAHCKOW TO3HMIIMK OOyJaromerocss Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MaTEMaTHUYECKHX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHUM, NPOIEAYpP TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI M TP.), YMEHHEM B3aMMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBHUU C UX (PYHKIMAMU U HA3HAYCHHUEM.

ITaTpuoTHYeCKOe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHCKON IpakIaHCKON UACHTHYHOCTH, YBOKCHHS K IPOIIOMY
U HACTOSIIEMY POCCHUHCKOM MaTEeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUAM
POCCHMCKMX MAaT€MaTUKOB W POCCHUHUCKOM MaTEMaTHMYECKOW IIKOJbI, K HCIOJb30BAHUIO ATUX
JOCTHDKCHHM B IPYTrUX HayKaX, TEXHOJOTHAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTE POCCHICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKM W JEATEIbHOCThIO YUEHOTO; OCO3HAHHUEM JIMYHOTO BKJIa/Ja B MOCTPOECHUE
YCTOHYMBOTO OYIYIIEro.

cTeTnUYEeCKOe BOCIIUTAHNE:

ACTETUYECKUM  OTHOLIEHMEM K MHpY, BKJIKOYass OCTETUKY  MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEHIeHUH, pacCyKJEeHUH; BOCIPUUMYHUBOCTBIO K
MAaTeMaTHYE€CKUM acleKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHSI TPHUMEHATh MaTeMaTU4YeCKUe 3HAHHUA B HHTEpecax
3I0pOBOT0 U Oe3omacHoro o0pasza »KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe mUTaHHE, COATAaHCHPOBAHHBIA PEKUM 3aHSATUH M OTAbIXa, peryisipHas (u3nueckas
aKTUBHOCTb); (PM3UYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHHON
JIeSITeIbHOCTBIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LIEHHOCTH TPYIOJIOOMS; HHTEPECOM K pa3IMYHBIM
cdepam mpodeccHoHaNBHON EATENFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKCHHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp OyayIiel mpodeccu U peaan30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHbI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa3oBaHUIO U
caMo00pa30BaHUIO0 Ha TPOTSHKEHUU BCEH JKMU3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHUIO B
pelIeHNH MPAKTUYECKHX 3/1a4 MaTeMAaTHIECKON HAIIPABICHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTHIO HIKOJOTHUECKOW KYJIbTYPhI, NMOHUMAHHEM BIHMSHUS COIHMAJIBHO-
KOHOMUYECKUX IPOIECCOB HA COCTOSIHME INPHUPOAHOW M COIMAJIBHONW Cpelbl, OCO3HAHUEM
rI00AIbHOTO  XapakTepa  dSKOJIOTMYECKHX NpoOJieM; OpHEeHTalued Ha  [pUMEHEHHE
MaTeMaTUYEeCKUX 3HAHWH /ISl PEHICHUs 3a/ad B OOJIACTH OKPYXKAIOWIEH Cpespl, TIaHUPOBAHHS
MOCTYIKOB M OIEHKH WX BO3MOJKHBIX ITOCIIEACTBUH JUTS OKPY)KAIOIIEH CPebl.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, MTOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJIOBEUECKON JEATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUTSI Pa3BUTHS IMBUIIM3AINM;
OBJIAZICHUEM SI3BIKOM MAaTEMAaTHKH W MaTeMaTW4eCKOH KyIbTYpOW KaK CPEICTBOM ITO3HAHHS
MHUpPa; TOTOBHOCTHIO OCYHIECTBISITh MPOCKTHYID U HCCIEAOBATEILCKYIO JICATEILHOCTD
WH/IMBHYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbI

MeramnpeqMeTHbIe  pe3yibTaThl  OCBOGHHS ~ NPOTPaMMBI  Y4eOHOTO  TpeaMera
«Marematuka XapaKTePU3YIOTCS OBIIa/ICHUEM
YHUBEPCAILHBIMH HO3ZHAGAMEIbHBIMU OCUCBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUSHBIMU
OelicmeusAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHIMU OeUCTEUAMU.

1) Vnueepcanvnvie nosnasamensusie oelicmeusl, obecneuugarom popmuposanue
0a306b1X KOZHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0C80EHUE MEMOO008 NOZHAHUS OKPYIHCAIOWe20
MUpa; npuMeHeHue JN02UYeCKUX, UCCIe008AMeNbCKUX —onepayull, ymeuuil pabomams C

ungopmayueti).
Ba3oBble JJornueckue neicTBus:
o BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKH MATEMATHYECCKUX

O0OBEKTOB, IMOHATHH, OTHOIICHUH MEXKIy HOHATUIMH; (HOPMYIUPOBATH OMpEICIICHUS
MOHATHM; YCTaHABIMBATh CYLIECTBEHHBIM MpHU3HAK KiIacCU(PUKAIMKM, OCHOBAHMS IS
0000111eHUs ¥ CpaBHEHUS, KPUTEPUH ITPOBOIUMOIO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYIUPOBATH U  MPeoOpa3OBbIBATh  CYKJICHUSA:
yTBEpAUTENbHBIE U OTPULIATENIbHBIE, €IMHIUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIC,
. BBISIBIISITH ~ MAaT€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U

IIpOTUBOPCUUSA B (I)aKTaX, JaHHBbIX, Ha6J'IIO)IeHI/I${X U YTBCPKACHHUAX; IIpEIaraTb
KpUTCPpUHU IJI1 BBISABJIICHHA 3aKOHOMepHOCTeﬁ u HpOTI/IBOpe‘IHfl;

° ACJIaTb BbIBOJbI C HCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX H
HHAYKTUBHBIX YMO3aKqueHHﬁ, YMOSaKJ'IIOLIeHI/Iﬁ 110 aHaJIOTHH,
. IIPOBOAUTD CaMOCTOATCIIBHO J0Ka3aTcCJIbCTBa MaTEMAaTHYCCKHUX

YTBEP)KJICHUH (MpsiMbIE M OT MPOTHUBHOTO), BBICTpaMBaTh apryMEHTAIUIO, MPUBOJIUTH
IpUMEpPHI U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

. BBIOMpATh CMoco0 pemieHus yuyeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO
BAapMAHTOB pEILICHUs, BBIOMpaTh HauOoJiee MOIXOMAUIMH € Y4ETOM CaMOCTOSTENBHO
BbIJIEJICHHBIX KPUTEPUEB).
ba3oBrble ncciiegoBare/ibCKue 1eHCTBHA:

. HCIOJIBb30BaTh BOIMPOCH KaK MCCIEIOBATENbCKUNA MHCTPYMEHT MO3HAHMS;
(dbopmMynupoBaTh BONPOCH, (pUKCHUpYIOIIKME MPOTUBOpEUHE, MPOOIeMy, yCTaHABJIMBAThH
HCKOMOE€ U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3HUIINIO, MHEHUE;



. IIpOBOAUTH CaMOCTOATCIIBHO CHJIaHI/IPOBaHHBIf/'I SKCIICPUMCHT,
UCCIIEIOBAaHUE 0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SIBICHHUS,
IIPOIIeCCa, BBISBICHUIO 3aBUCUMOCTEH MEXITY O0BEKTaMH, SIBICHUSMU, POIIECCAMU;

. CaMOCTOATENBHO (POPMYITUPOBATh 0OOOIIEHHS U BBIBOJIBI IO PE3yJabTaTaM
MPOBEAEHHOTO HAOIIIOJCHUS, WCCIICAOBAHM, OLECHUBATH JOCTOBEPHOCTH IOIYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

. IPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIECCA, a TAKKE BBIIBUTATbH
IMPCAITIOJIOKECHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmueii:

. BBISIBIIATH 1€DUIMTH HHQOPMAINH, JaHHBIX, HEOOXOIUMBIX I OTBETA Ha
BOIIPOC U JUISl PELICHHUS 3a1a4U;
. BbIOMpaTh  MH(OpPMALMIO U3  HWCTOYHHUKOB  pa3IMYHBIX  THIIOB,

aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPHPETHUPOBATH HH(POPMALMIO Pa3TUYHBIX
BUJIOB ¥ (POPM TpEACTABICHUS;

. CTPYKTYpUPOBaTh MH(OPMALINIO, IPEACTABIATh €€ B pa3iINuHbIX (opMax,
WJUTIOCTPUPOBATH TpaudecKH;
. OIICHUBATh HaJEKHOCTD uHbopMauu o CaMOCTOSITEJIBHO

chOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanbhvle KOMMYyHUKamMuHble Oelicmeus, 00ecneuusam coopmuposaHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCSL.

OO0uenne:

. BOCIIPHHMMATh ¥ (OPMYIIMpPOBaTh CYKICHHS B COOTBETCTBHU C
YCIIOBUSIMH U TIEJISIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pCHUS B
YCTHBIX M THCHhMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS 10 XOJIy pCIICHHs 3a/auH,
KOMMEHTHUPOBATh MOJyYCHHBIH pe3yiIbTar;

. B X0JIe OOCYKICHUS 33a]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOH TEMBI,
mpoOsIeMBbl, pemiaeMoil 3a7auu, BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA MOWCK PEIICHHS;
COTOCTaBISATh CBOM CYXKICHHS C CYXKICHHSIMH JPYTHX YYaCTHHUKOB JHAiora,
0OHapy)KMBaTh Pa3IMuMe M CXOJICTBO TO3UIIMN; B KOPPEKTHOU dopme (HopMyIHpoBaTh
pa3HoIIacusi, CBOM BO3PaKEHIS,

. NpPEACTaBIATh  pe3yJlbTaThl  pPENICHUs  3aJa4yd,  OKCIICPHMEHTA,
WCCIICIOBAaHUS, TPOCKTA; CaMOCTOSITENIbHO BBHIOMPATh (OPMAT BBICTYIUICHUS C Y4ETOM
3a]1a4 MPE3CHTAIIMNA U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyaHunuecTBo:

. NOHMMAaTh W HWCIOJb30BaTh  TNPEUMYIIECTBA  KOMAHIHOW |
WHIMBHYyIbHOM pabOThI MPH pPEIICHUH Y4eOHBIX 3a/1a4; MPUHUMATH 1[eJIb COBMECTHOM
JeSATEIPHOCTH, TUIAHUPOBATh OPraHM3alMI0 COBMECTHOUM PabOThI, paclpeieNsaTh BHUJIbI
paboT, noroBapuBaThcs, 00CYXKAATh MPOIECC U Pe3ylbTaT paboThl; 0000IMIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

. y4acTBOBATh B IPYMIOBLIX (popmax paboTsl (00CyxkaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbD» M HHBIC); BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
NEUCTBUS C IPYTUMHU YIeHAaMU KOMaHJbI; OLIEHWBATh Ka4eCTBO CBOETO BKJIaJia B OOIIMiA
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhvle pecynamugnule oelicmaus, obecneuusaom gopmuposanue
CMBLCIO0BbIX YCMAHOBOK U HCUSHEHHbIX HABLIKOB IUHHOCMU.
Camoopranm3anus:
. COCTaBIIATH IUIaH, aJITOPUTM PEIIECHUs 33a]1a4i, BEIOUpATh CIIOCO0 pelIeHus

C y4€TOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.
CaMOKOHTPOJIb:

. BJIaJIeTh HABBIKAMU II03HABATEJIbHOM pediaekcuu Kak OCO3HaHUS
COBEPUIAEMBIX JEHCTBUH W MBICIUTEIBHBIX IPOLECCOB, UX PpE3yJbTaTOB; BIAAETh



criocobaMu  CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca | Pe3ylibTaTa PEIICHUS

MaTeMaTUYEeCKOM 3ada4Hu;

. MPEeIBHUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH MPH DPEHICHUU
3a/laud, BHOCUTH KOPPEKTHBBI B JCSATEILHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJICHHBIX OMIHOOK, BHISIBIICHHBIX TPYTHOCTEIH;

. OIICHUBATh COOTBETCTBHE pE3ylIbTaTa IICIM H YCJIOBHSIM, OOBICHSITH
MPUYMHBI JOCTY)KCHHSI WM HEJIOCTHKCHUS PE3yJIbTAaTOB JEATCILHOCTH, HAXOJUTh
omuOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIbTATHI

10 KITIACC

OmnepupoBarh MOHATUSAME: TOYKA, MPSMasi, TNIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPHH | CIICICTBUS U3 HUX MPHU PEIICHUH T€OMETPUICCKIX
3azad.

OnepupoBaTh TOHATHSIMH: MapaUICIBHOCTh ¥ MEPICHAUKYISIPHOCTh TPSIMBIX U
IIJIOCKOCTEM.

KinaccuduiupoBaTs B3aMHOE pacIioyiokKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYIPAHHBIA YTOJ, TpPaHW JBYTPAHHOTO yIyia, pedpo
JBYTPAHHOTO yTia; JUHEHHBIN YyTOJ ABYTPAHHOTO yIJa; TpaayCcHas Mepa IBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHUSIMA: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH MHOTOTPaHHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TIPABMIILHBI MHOTOT PAHHHK.

Pacrio3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (IMMPaMUJIA; MPU3MA, MPSAMOYTOIBHBIN
napajuieJienume/, Kyo).

KnaccudummupoBaTe MHOTOTpAaHHUKH, BBIOMpas OCHOBaHHUS s KJiacCUUKAIIU
(BBIMyKJIbIE M HEBBINYKIbIE MHOTOTPAaHHHKHU; TPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljiesIeUuIe bl ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTb, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHILIMITBI TOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEIOB.

Crpouth cedeHHs] MHOTOTPaHHUKOB METOJOM CJIE0B, BBIOJHATH (BBIHOCHBIE) TJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3amaum Ha HAaxOXXICHHE TE€OMETPUUECKUX BEJIMYMH 1O OoOpasuaM WiH
QIrOpUTMaM, TMPUMEHSS HW3BECTHHIC AHAJUTHUYECKWE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNA MEXKAY IBYMS TOYKAMH, OT TOYKH 1O
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaum Ha HAaXOXKJIEHUE TEOMETPUYECKHX BEIMYMH 1O O0OpasluaM WiH
QIrOpUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTHUYECKHWE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIUYMCICHHE YIJIOB MEXKAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U IIJIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, MMpaMuaa) ¢
NpUMEHeHHeM (OPMyI; BBIUMCIATH COOTHOIIGHUS MEXAy IUIOMAASMH [OBEPXHOCTEH,
00BpEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATHUSMHU: CHUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh M IIJIOCKOCTH
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarh, mpeoOpazoBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PHUrypax, MPeJACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

[IpumensaTs reomeTpuyeckue GakThl JUIsI  pEHICHHs CTEPEOMETPUYECKHX —3ajad,
MIPEINONaraloNX HECKOJIbKO IIaroB PElICHUs, €Cl YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

[IpumeHsTh TpocCTeline MmporpaMMHBIE CPEACTBAa M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBOMTE NpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJE U KHU3HH,
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.



[IpuMeHsTh MOMyYEHHBIE 3HAHUSI HA MPAKTHKE: aHAIM3UPOBATh PEaJIbHbIE CUTYallUd U
NPUMEHATh  W3y4YCHHBIE TMOHATUS B  MpoOIleCCe IOMCKAa  pEHIeHUs  MaTeMaTUYEeCKU
chopMyTUpPOBaHHON MPOOIEMBI, MOJCIUPOBATH PEAbHBIC CUTyallMd Ha S3BIKEC T'C€OMETPHH,
HCCe0BaTh MOCTPOCHHBIE MOJEIU C MCIHOJIb30BAaHUEM T€OMETPUUECKHX MOHATUM U TEOpEeM,
amnmapara ainreOphl; penarh MPaKTUIECKHUE 3a1a4H, CBI3aHHBIC C HAXO0XKJICHUEM I'€OMETPHUECKUX
BEJIMYHH.

11 KJIACC

OnepupoBatb MOHSITHSIMH: [UTHHIPAYECKasT MIOBEPXHOCTD, oOpa3yromue
IMHAPUIECKON TIOBEPXHOCTH; IIMIIMH/P; KOHUYECKas IOBEPXHOCTh, 00pa3yronue KOHNIeCKOH
MMOBEPXHOCTH, KOHYC; CepruiecKasi HOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJIYUEHHUSI TEJT BPAIICHU L.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHIATHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BHICOTA CETMEHTA,;
AapOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOU CEKTOP.

Beraucnate 00bEMBI U IDIOMAM TIOBEPXHOCTEH TENl BPAIIECHUS, TEOMETPUUISCKUX TEIl C
MpUMEHEHHEM (POPMYIIL.

OnepupoBaTh TMOHITHSIMH: MHOTOTPAHHUK, BIUCAHHBIH B Cepy U ONMUCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK HJIU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOIIEHUST MEXKIY TUIOMIAIIMUA MTOBEPXHOCTEH W 00BEMaMHU TOIOOHBIX
TeJL

N300paxkaTs m3ydaeMble (UTYpPBI OT PYKH M C NMPUMEHCHHEM TIPOCTBIX YePTEKHBIX
MHCTPYMEHTOB.

BrImonHATe (BBIHOCHBIC) TJIOCKHME YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHUsI.

W3Bnekarb, MHTEPIPETUPOBATH M MPEOOPa30BbIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh JeiCTBUS CII0KEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha YHCII0, OOBSACHAThH, KAKUMHU CBOIICTBAMH OHU 00JIaatoT.

[IpumeHsaTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh NOHATUSIMH: ACKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHbIE U KOMILJIAaHAPHBIE BEKTOPBI.

Haxonutbh cymmy BEKTOPOB U POU3BECHIE BEKTOPA HA YHUCIIO, YIOJI MEXAY BEKTOPaMH,
CKaJIsIpHOE TIPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IVIOCKOCTh YpaBHEHUEM B JIEKaPTOBOM cucTeMe KOOpHHAT.

[IpumensaTs reomerpuyeckue (GakThl ISl pPEUICHHs CTEPEOMETPHUYECKHX —3ajad,
MIPEIONAraloMX HECKOJIbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dhopwme.

Pemare mpocrteiiinie reoMeTpuueckMe 3aJayd  HAa  NPUMEHEHHE  BEKTOPHO-
KOOPJIUHATHOTO METO/Ia.

Pematp 3amaun Ha J0Ka3aTENbCTBO MATEMAaTHYECKHX OTHOIICHWH U HAXOXICHHE
reOMETPUYECKUX BETHYHMH N0 00pas3liaM WM alropuTMaMm, IPUMEHssS U3BECTHBIE METOIbI MPHU
pElIeHnH CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpumeHsTh TpocTelue mporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3aad.

[IpuBOoMTE MpUMEpPHl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEW B TIPHPOAE U SKU3HH,
pacmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MOTydeHHBbIC 3HAHHS Ha MPAKTHKE: aHATU3UPOBATh peallbHbIe CUTYyalluu U
MPUMEHSITh U3YYEHHBIE TIOHSITHUS B  TMPOILIECCE TOWUCKA  pEUIeHUS  MaTeMaTHYeCKd



chOopMyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CUTYaIllMM HA S3BIKE TEOMETPUH,
HCCe0BaTh MOCTPOCHHBIE MOJEIU C MCIHOJIb30BAHUEM T€OMETPUUECKHX MOHATUM U TEOpEeM,
amnmapara anreOphl; peraTh MPaKTUYECKUE 3a/1a4M, CBI3aHHBIC C HAX0XKJICHUEM IeOMETPHICCKUX
BEJIMYUH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne |HanmenoBanue pasnenos u teM |KoandecTBo 4acoB ONEeKTPOHHBIE

I1/T{IPOTPaMMBbI Bcero|Kontponsusie[lIpaktrueckue|(LM(pOBLIe)

paboTHI PabOTHI 00pa3oBaTeIIbHbIC
pecypchl

1 [BBeneHue B cTepeoMETPUIO 10 https://school.oblakoz.ru

2 [[IpsiMble U IJIIOCKOCTH B 12 1 https://school.oblakoz.ru
[IPOCTPAHCTBE.
[TapamienbHOCTD NPSAMBIX U
MI0CKOCTEH

3 [[lepneHAUKYISIPHOCT NPAMBIX (12 https://school.oblakoz.ru
U TUIOCKOCTEH

4 [Yriasl MeXly NPSIMBIMH U 10 |1 https://school.oblakoz.ru
[JI0CKOCTSIMU

5 |MHOTOTpaHHHUKHU 11 1 https://school.oblakoz.ru

6 |O0BEMBI MHOTOTPAaHHUKOB 9 1 https://school.oblakoz.ru

7 |[loBTOpEeHUE: ceueHwusl, 4 1 https://school.oblakoz.ru
PACCTOSIHUSL U YTJIbI

OBIIEE KOJIMYECTBO UACOB 68 |5 0

[10 [IPOTPAMME

11 KVIACC

No (HaumenoBanue pazaenoB |[KoinuecTBo 4acoB DneKTpoHHbIE (IHPPOBHIC)

I1/TI[ TEM IPOTPaMMBI Bcero|KonTponbhbie[IpakTiueckie|/00pa3oBaTeibHbIC PECYpChI

paboTHI paboTHI

1 |Tena BpaieHus 12 https://school.oblakoz.ru

2 |OO6bEMBI TEN S https://school.oblakoz.ru

3 |Bektopsl u koopaAuHATHI B |10 https://school.oblakoz.ru
[IPOCTPAHCTBE

4 |[ToBTOpenue, 06001ICHUE, |7 1 https://school.oblakoz.ru
cUcTeMaTu3alus 3HaHUH

OBUIEE KOJIMYECTBO 34 3 0

YACOB I10 I[TPOI'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 646116746743375933883833707902081325236681597446
Bnageney Kanwenko PeHaTa GEQopoaHa
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