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HOACHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «I'eomerpus» 06a30BOro ypoBHA IS
oOyuaromuxcs 10-11 kmaccoB paspabotaHa Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOrO Kypca TEeOMETpHH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOYUYEHHUS TEOMETPHH B HANpPABIICHWH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M TPOUCXOXICHUM T€OMETPHUYCCKUX
aOCTpaKIMii, COOTHOIICHHH PEAIBHOTO W HICAIBHOT0, XapaKTepe OTPaKCHHSI
MaTeMAaTUYeCKOW HAyKOW SBICHHUA W TIPOIIECCOB pPEAaTbHOTO MHpa, MECTe
TE€OMETPUHU B CHCTEME HAYK M POJIA MaTEMaTHIECKOT'O0 MOJICIIMPOBAHUS B HAYYHOM
TIO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYIHOT'O MHUPOBO33PCHHUS
yUyalmxcsi, a TakKe KadeCTB MBIIUICHHUS, HEOOXOMWMBIX U aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBISIETCS OAHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBACT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIMILINH €CTECTBEHHO-HAYYHOU HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (OpMHpyeMOe TpH H3YYCHHH OOYYaIOITHMHUCS
TOHATUHHBIX OCHOB T€OMETPUH M IIOCTPOSHUH IIETIOYKH JIOTUICCKUX YTBEPIKICHHH
B XOJIE pCIUICHUS TEOMETPUYECKUX 3ajJad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOrO OBITHSA, (opma
OTPaKCHUS OKPYKAIOIIEr0 MHpPA, YCIOBUE YCIEIIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSICT pa3Hble BUABI y4EOHOW U TPYIOBOH JESITEIBHOCTH,
SBIISICTCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY AaKTyallbHa
3amaya (popmMupoBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBITIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOTOTOBKE K MPAKTUYECKOHN JACATEIHPHOCTH IO MHOTUM HAIPaBJICHUSIM.

Ilens ocBoeHmsi mporpamMmbl yueOHOTO Kypca «l'eomeTrpus» Ha 06a30BOM
ypoBHE 0OyueHusi — 001eo0pa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE



oOydarommxcs  4epe3  OOecreueHHe  BO3MOXHOCTH  NPUOOpPETEHUs U
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JACUCTBUM,
crielu(PUIHBIX TEOMETPUH, BO3MOXXHOCTH YCIIEIITHOT'O MPOJOJKEHHST 00pa30BaHus
M0 CIENUAILHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BaHUEM T'€OMETPUHU.

[Iporpamma 1o reomeTpur Ha ©0a30BOM YpOBHE IMpeaHA3HAUYeHA IS
00y4Jaromuxcs CPeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOTO o0I1ero oopazoBanus. Takum 0Opa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMATHUYECKUE YMEHUS, CBSI3aHHBIC
co cnenuukod TeoMEeTpUM U HEOOXOJIUMbIC [Jisi >KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh U3YUUTh T'€OMETPUIO OoJiee
IyOOKO, €ClIh B JAJIbHEHIIIEM BO3HMKHET HEOOXOJIUMOCTh B T€OMETPHUUYECKUX
3HAHUSAX B MPOGECCUOHATILHON JIEITEIIbHOCTH.

JlocT>keHue 1eJd OCBOCHHS TMPOTpaMMbl O0ECTICUMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3aJadyaMud  OCBOGHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax siBISIOTCS:

® (bOpMI/IpOBaHI/IG MNpCaACTABJICHUA O T'COMCTPHUU KaK YaCTH MHpOBOfI
KYJbTYPBI U OCO3HAHUC €€ B3aMOCBSI3H C OKPYXKaromnuM MHUPOM;,
® (bOpMI/IpOBaHI/IG npeacTaBJICHUA O MHOTOI'paHHUKAX MW TCJIax

BpalllCHUA KakK O BaXXHEUIIIMX MaTeMaTHYCCKUX MOACIIAX, ITO3BOJIAIOIIHNX
OIIMCBIBATDb U U3YYATb PAa3HbBIC ABJICHUA OKPYKAOIICTO MUPA,

o dbopMHUpoBaHUE yMEHHS pPACIO3HABaTh Ha YepTEkKax, MOJEIAX U B
peaJbHOM MHUpPE MHOTOTPAHHUKH U T€Ja BpallCHUS;

o OBJIQJICHUE METOJAMHU pELICHHUs 3aJad Ha TOCTPOEHUS Ha
N300payKEHUSX IPOCTPAHCTBEHHBIX (DUTYD;

o dbopMHUpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMHU TOHSATUAMH O
MHOTOTpaHHUKaX M TeJlaX BPAIllEHUs] 1 UX OCHOBHBIMH CBOMCTBAMU;

o OBJIQJICHUE QITOPUTMAMM PEUICHUS OCHOBHBIX THUIIOB 3ajady;

GopMupoBaHUE YMEHHUSI MPOBOJUTH HECIIOXKHBIC JOKa3aTelbHbIC PACCYXKICHUS B
XO0JI€ PEIICHUS CTEPEOMETPUICCKIX 3a/1a4 U 33]1a4 C MPAKTHYSCKUM COJICPKAHUEM;

o pa3BUTHE  WHTCIUICKTYyalbHBIX W  TBOPYECKHX  CIOCOOHOCTEH
oOydJarommxcs, TIO3HABATEIIbHOW AaKTUBHOCTH, WCCJIEIOBATEIbCKAX YMEHUH,
KPUTUYHOCTH MBITIUICHHUS,

o dbopmupoBanue  (GYHKIMOHAIHHOW TPAMOTHOCTH, PEICBAaHTHOM
r€OMETPUU: YMEHHUE pACIO3HABaTh MPOSBICHUS TEOMETPUUECKHX TMOHSATHUH,
OOBEKTOB M 3aKOHOMEPHOCTEH B pEANTbHBIX JKU3HEHHBIX CUTYyalUsIX W TIpH
M3YYCHUH JIPYTUX y4EOHBIX TPEIMETOB, TIPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpMyITHpOBaTh HMX HA S3bIKE TEOMETPUM | CO3/1aBaTh
T€OMETPUYECKUE MOJICTTH, PUMEHATh OCBOCHHBIM T€OMETPHUUYECKHM armapaT s
pENICHHs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBATH U OIICHUBATH
MOJIYYCHHBIC PE3YIIHTATHI.

OTnUuuTeTFHON OCOOCHHOCTHIO TPOTPAMMBI SIBIIICTCS BKJIIOYCHUE B KYPC
CTEpeOMETPHHM B Hadalle €ro W3y4eHWs 3aJad, pellaeMblX Ha YpPOBHE
WHTYUTHBHOTO TO3HAHUSI, U OTPeIeIEHHBIM 00pa30M OpraHW30BaHHAs paboTa HaJ
HAMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO



MBIIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE WHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K
JNaJbHENIIEMY U3YYEHUIO IIPEIMETA.

[Ipennoutenne OTHAETCA HAIISIAHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHS,
TO €CTb TEOPETUYECKHE 3HAaHUS HUMEIT B CBOEH OCHOBE YYBCTBEHHOCTh
MPEIMETHO-IPAKTUYECKON  JESITeNbHOCTU.  Pa3BuTHE  MPOCTPAaHCTBEHHBIX
MIPEICTABIICHUN Y YYalllUXCS B KypCce CTEPEOMETPUU MPOBOJUTCS 3a CUET PEILICHUS
3a/lay Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa3oB M 3a/lad Ha ONEpUpPOBAHUE
MpoCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a NPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, @ oOlepupoBaHHMEe 0Opa3oM —B  YCIOBUSAX OTBJIEUEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUS.

OcHoOBHBIE conepxkaTtelbHble TUHUM Kypca «I'eometpun» B 10—11 kmaccax:
«MHororpanHukun», «I[IpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHIM
pacnpenensieTcss He TOJNbKO IO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaMm
oOy4deHHs Ha YPOBHE CpeITHEro 00111ero o0pa3oBaHusl.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam
OCBOGHHS paboyeil mporpamMmbl, pacnpelelEHHbIM [0 TroJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MNOHSTUSIMU ¥ HaBbIKAMU OCYILECTBIISIIOCH MOCJEIOBATENBHO U MOCTYNMATENbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00Yy4arouIuxcs, pacuiupss u
yrayOssisi €€, o0pasyst IpoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegemnto B 10 kinacce u 1 yac B
Henento B 11 kmacce, Bcero 3a iBa roja ooydenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATHS ~ cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuleJIbHblE W CKpellMBaromuecs ImnpsMble. [lapamienbHOCTs NOPSIMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: IMAapajulebHbIE MpPSIMBIE B  INPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM M IJIOCKOCTH. YTJBI C
COHANpPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpSIMbBIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuliesIbHbIC IIJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocreiimive mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajieenune; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYISPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIEHANKYJIIPHBIE NPSMbBIE B
IPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHAUKYISIPHOCTH MPSMOA U IUIOCKOCTH, TEOpeMa O MpsAMOM
NEPIICHAUKYIISPHON IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JABYI'PAaHHBIA  YroJI, JIMHEWHBIM YroJa JABYI'PaHHOIO  yrija.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpOEKIHus  QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NeprEeHAUKYIISIpax.

MHororpaHHuKu

[ToHAATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosipHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiesienunes; u ero cpoucTea. Ilupamupga: N-yronpHas nupamuja, TPaHUu HU
OCHOBaHHE MUPAMUIBI; OOKOBAsI M TIOJTHAS IOBEPXHOCTH MUPAMUJIBL; PABUIIbHAS U
yceu€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: TMOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; IPaBWIbHAs IpPU3Ma U
MpaBWIbHAS THUpPAMUAA; NpPaBWIbHAs TPEYrojbHAs MHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOMH,
IUIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpPaAMUJAX, HapajUIesICIUIEax,
MPaBUWJIBHBIX MHOTOTPAHHUKAX.

BbrunciieHne 371€MEHTOB MHOIOTPaHHUKOB: pEOpa, AWaroHaiH, YrJbl.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIA/lb OCHOBAaHWM, TeopemMa O OOKOBOW TOBEPXHOCTU TMPSMOU TMPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOW NUPAMUIBI,



TeopemMa o MmiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[TogoOuble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, oOpa3zyroiue UIUHIPUIECKON
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrollas M OCb, IJIOMAAhb OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolne KOHUYECKONW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yrolias
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue U BHICOTa; OCHOBAHUS M OOKOBAsi TIOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IJIONMIAJb MMOBEPXHOCTU CHEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
Iomaab cepol.

N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka MMIMHApA U KOHYCA.

KoMOunanmm Tenm BpamieHMss ¥ = MHOTOIPAHHMKOB. MHOrorpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[TonssitTue 06 oObéMe. OcHOBHBIE CcBOHCTBa 00BEMOB Tenl. Teopema 00
00BéME TPSIMOYTOJBHOTO Mapajuienenuinena u ciaeactBus u3 He€. OO0bEM
IIMH]IPpa, KoHyca. O0BEM 1apa u mwiomaiab cQepsol.

[lono6ubie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Cedenus muiauHapa (MapajyiebHO W MEPHEHIUKYISIPHO OCH), CEUYECHUS
KOHyca (MapajijieJIbHOE OCHOBAHUIO W TPOXOJMSIIEE Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocty u B mpocTtpaHcTBe. CloKEHHME W BbIUMTAHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4uclio. PasnokeHue BeKTopa IO TPEM
HEKOMIUTaHapHbIM BekTopaMm. llpaBuno mnapamnenenunena. Pemenue 3amady,
CBSI3aHHBIX C MPUMEHEHUEM MNpaBUJI JEUCTBUU € BeKTopamu. lIpsamoyronpHas
crucTemMa KoopauHat B npoctpaHcTse. Koopaunatel BekTopa. IIpocteimue 3anaun
B KOOpAMHATaX. YToJl MexAy BekTopamu. CKalsipHOE MPOU3BEIACHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMBIMHU U IJIOCKOCTSMH. KoOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a7aY.



IINIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPe3yJbTaThl OCBOCHUS MPOTPpaMMbl Yy4eOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTHIO  TPAXKJAHCKOM  MO3UIMU  OOydYalollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIeHA POCCHUMCKOIO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON T'PaKIaHCKON HUJEHTUYHOCTH, YBAKEHUS
K TIPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHHUEM
K JOCTH)KCHHUSIM POCCHUHCKMX MAaTeMAaTHKOB W POCCHUMCKON MaTeMaTH4YeCKOM
IIKOJIbI, K HWCIIOJb30BAaHUIO ATHUX JOCTHKCHUN B JPYrMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYas ICTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS NPUMCHATh MaTEMaTHYCCKHE 3HAHHUS B
HWHTEpecax 370poBOro U 6e3omacHoro obpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢buszrIecKoro
COBEPIIIEHCTBOBAHNUA, npu 3aHATHUSAX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEW >XKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHUX 3a]1a4 MATEMATUUYECKOW HAITPABIEHHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHUE:



c(OPMHPOBAHHOCTBIO 3KOJIOTMYECKOW KYJIbTYpbl, MOHUMAHUEM BIHSIHUS
COLIMATIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOMN
Cpelbl, OCO3HAaHMEM TJ00aJBbHOTO XapakTepa SKOJOTMYECKUX MpodiieM;
OpHUEHTALIMEN HAa IPUMEHEHUWE MATEMAaTHYECKUX 3HAHWW JUIsl pelieHus 3aaad
B 00JIaCTH OKpyXarouied cpeipl, IUIAaHUPOBAaHUS TOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJIEACTBUI JJIs1 OKPY/KAOLIEH CPEbI.

IleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKd M  OOIIECTBEHHOW NPAKTUKH, TOHUMAHHEM
MaTEMaTUYECKOM HayKu Kak cepbl 4ellOBEYECKOM JesTEIbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH Ui pa3BUTHS UMBWINW3ALWH;, OBJIAJACHUEM SA3bIKOM
MAaTeMAaTUKA M MaTEeMAaTH4YEeCKOM KyJbTYpOHM Kak CpEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATH INMPOEKTHYK) W HCCIEI0BATEIbCKYH AEATEIbHOCTH
WHIVBH1YaJbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJabTaThl OCBOSHHUS MPOrpaMMbl yU4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1) VuueepcanvHvie  no3nasamenvHuwle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxca (oceoenue
Memo0O08  NO3HAHUSL  OKPYMCarmujeco  Mupda,  NpuMeHeHue  JI02UYEeCKUX,

uccne008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble Jornueckue AecTBUA:

o BBISIBISTh W XapaKTEepU30BaTh  CYHICCTBEHHBIE  MPHU3HAKH
MATEMaTUYECKUX  OOBEKTOB, TIOHSITHI, OTHOIICHUA MEXKIY TMOHSATUSIMU,
dbopMynHpoBaTh OMpeneNeHUs MOHATUI; YCTaHABIUBATh CYIICCTBEHHBIN MpPU3HAK
KiacCu(pUKaIMi, OCHOBAaHUA IS OOOOIICHUS W  CPaBHEHUS, KPHUTCPUH
IPOBOAMMOTO aHAJIN34;

o BOCIIPUHHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC M OOIIHE; YCIOBHbIE;
o BBIBJISITH  MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U W

npoTuBopeursi B (hakTax, MAaHHBIX, HAOMIOACHUSX M YTBEPXKACHUSIX; MpEIsararh
KPUTEPUU JJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

L4 ACJIaTb BbIBOAbLI C MCIIOJb30BAHHNCM 3dKOHOB JIOTHUKH, ACAYKTHBHBIX H
WHAYKTUBHBIX YMOSaKJ]IO‘—ICHI/II\/'I, YMOBaKJHOIIeHI/II\('I 10 aHaJIOT'nu,
L4 IMpOBOAUTD CaMOCTOATCIIbBHO JO0Ka3aTCJabCTBAa MAaTCMATHYCCKHUX

YTBEpPXKIAEHUW (OpsiMble W OT TMPOTUBHOrO), BBICTpAUBATh ApPTyMEHTALIMIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKICHUS U
BBIBO/IbI;

o BBIOMpPATh cIOCO0 pelieHusl yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUsS, BbIOMpaTh Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUS:

o UCIIOJIB30BaTh  BOMPOCHl KaK HCCIENOBATEIbCKUNA HUHCTPYMEHT
Mo3HaHUs; (HOPMYIHPOBATH BOMPOCH], (UKCUPYIONIME MPOTUBOpEUUE, MpodIieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (HOPMUPOBATH THUIIOTE3Y, apryMEHTUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

o IPOBOJIUTh  CAMOCTOATENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT,
HCCIIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOro OOBEKTa,
SIBJICHUSI, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUSMH,
MpoleccaMu;

o CaMOCTOSITeIbHO  (popMyUpoBaTh OOOOIIEHUST ¥  BBIBOABLI  TIO
pe3yiabTataM  MPOBEAEHHOTO  HAOJIONECHHS,  MCCJICIOBAaHMS,  OLICHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB M 0000IIICHUH;

o IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

L4 BBIABIIATH J]e(i)I/IIII/ITI)I I/IH(i)OpMaIII/II/I, JaHHBIX, HGO6XOIII/IMBIX JJIA
OTBCTA HA BOMPOC U IJIAA PCHICHUA 3ada4U,
® BBI6I/IpaTB I/IH(l)OpMaIII/IIO N3 HUCTOYHHUKOB  PA3JIMYHBIX  THUIIOB,

AHAJIM3UPOBATD, CUCTCMATU3NPOBATH )41 HHTCPIIPETUPOBATH I/IH(I)OpMaIII/IIO
Pa3JIMIHBIX BUAOB U (1)OpM MMpCaACTAaBJIICHUA,

° CTPYKTYpHUpOBaTh HH(POPMAIIUIO, TPEACTABIATh €€ B pa3IUYHBIX
dbopmax, WITIOCTPUPOBATH TPa)UIECKU;

° OIICHWBAaTh  HAAEKHOCTh  MHPOPMAIMU  TI0  CAMOCTOSITEIIHHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KomMMmyHukamueHwvle Oelicmsus, o0becneuusaom
CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.

OO01menue:

° BOCIIPUHUMATh U (HOPMYIHPOBATh CYXKJICHHS B COOTBETCTBHHU C

YCIOBUSIMH U TICNISIMUA OOIICHHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY
3peHUs B YCTHBIX W MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEeIIeCHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysIbTaT;

o B X0/ie OOCYXIEHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX)IaeMOu
TEMBI, POOJIEMBI, PeIIaeMOi 3a/lauu, BbICKA3bIBATh WJEH, HAIICJICHHBIC HA TOUCK
pEIICHHSI; COIMOCTABIATh CBOM CYXICHHUS C CYXIACHUSIMHU JAPYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3liMdMe U CXOJCTBO TO3WIIMKI; B KOPPEKTHOH (dopme
dbopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

o NPENCTaBIATh  pPE3yAbTaThl  PEIIEHUS  3aJadyd, JKCIEPUMEHTA,
MCCJICIOBaHUS, TPOEKTa; CaMOCTOSATEIHHO BHIOMpaTh (opMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 PE3EHTAIIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

o NOHMMAaTh W  HWCIOJNB30BaTh MPEUMYIIECTBA KOMAaHTHOW U
WHIUBUAYAIbHON pabOThl TPH PEIICHWH Y4YeOHBIX 3aJad; NPUHUMATH IIeNb
COBMECTHOW JCSATEIHHOCTH, TUIAHUPOBATH OPTAHHU3AIMI0O COBMECTHON paboTHI,



pacnpenensaTe BUAbl padOT, JAOroBapuUBAThCs, OOCYKIATh MPOLECC M PEe3yJbTaT
paboThl; 00001IaTH MHEHUSI HECKOJBKUX JIIOJIEH;

o y4acTBOBAaTh B TPYMIOBBIX (hopmax padoTel (0OcyxkaeHus, oOMEH
MHEHUH, «MO3TOBbIE€ IITYPMbD» U HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJMHUPOBATh CBOW JEUCTBUS C APYIrMMH YiI€HAMH KOMAHJIbl; OLIEHUBATH
KaueCcTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHUCTBHUS.

3) Vuusepcanvnvie  pecynamuenwvle  Oelicmeus, obecneuugarom
Qopmuposanue cMvlC108bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

o COCTaBIIATh IUIAH, QJITOPUTM pELIEHUs 3aJayd, BBIOUPATH CIOCOO
pelieHusl ¢ y4€TOM HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUpOBAaTh M KOPPEKTUPOBATH BapUaHThl pEUICHUH € YYETOM HOBOM
uH(OpMaIIH.

CaMOKOHTPOJIb:

o BJIa/IeTh HAaBBIKAMHM T[103HABATENBHOU pedJeKcud Kak OCO3HaHUS
COBEPIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJIETh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI Tpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTUYEeCKOM 3a/1a4u;

o OpPEeIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH pEIICHUU
3aJjaui, BHOCUTb KOPPEKTUBBI B JESATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
JaHHBIX, HAlICHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OLIEHMBAaTh COOTBETCTBUE PE3yJbTaTa LEIU U YCIOBHSIM, OOBICHSITH
OPUYUHBI JOCTHKEHUS WIN HEIOCTUKEHUS PE3y/IbTaTOB EATEIbHOCTH, HAXOIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIbTATBI
10 KIJACC

OmneprpoBaTh NOHATUAMM: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HUX IPU PELICHUU
reOMEeTPUYECKUX 3a/1ay.

OnepupoBaTh MOHATHAMH: MNAPALIEIBHOCT U MEPHEHAUKYJISPHOCTh
MPSAMBIX U INIOCKOCTEH.

KnaccuguimpoBaTh B3aUMHOE paclONOKEHHE MPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMHU: JBYTPaHHBIN Yyrojl, TpaHU JBYTPAHHOTO YrIia,
pedpo ABYrpaHHOro yria; JUHEHHBIA YroJl JIBYTPAHHOIO yTIja; rpajaycHas Mepa
JIBYTPAaHHOTO yTJIa.

OneprpoBaTh TNOHATUAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBIH
MHOTOTPaHHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, TPABUJIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJABI MHOTOI'PAaHHUKOB (MHMpamMuaa; MpHU3Ma,
MPSIMOYTOJIBHBIN NapajuiesienuIen, Kyo).

KnaccudummpoBath ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHHSA IS
KJIacCU(pUKAUN (BBIMTYKJIbIE W HEBBIMYKIbIE MHOTOTPAaHHUKHU; MpPaBUIbHbIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, MTAPAJICICTIUTICABI ).



OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUS CEYEHHUH, UCTIOIb3YSl METO/I CIE0B.

Ctpoutrb ceyeHUss MHOTOIPAaHHMKOB METOJIOM  CIIEJIOB, BBINOJIHAThH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUryp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTte 3a7aun Ha HaxXOXKIEHUE T€OMETPUUECKUX BEIUYMH MO oOpaslam
WIK adroOpuTMaM, MPUMEHSS M3BECTHbIE aHATUTHYECKHE METOJAbl MPU pPEUICHUU
CTaHJAPTHBIX MAaTEMAaTHUYECKHUX 3a/1a4 HA BBHIYMCIICHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JO MNOPSAMOHA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pemate 3a7aun Ha HaxOXIEHUE T€OMETPUUECKHX BEIUYMH MO oOpaslam
WIH alropuTMaM, NPUMEHsS M3BECTHbIE aHAIUTUYECKHE METOJbI MPHU PEIICHUH
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIUHMCIEHHE YIVIOB  MEXKIY
CKpPEHIMBAIOUIMMUCA MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnars 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMuia) ¢ TOPUMEHEHHEM (QOpPMYJ; BBIYUCISATH COOTHOILICHUS MEXKIY
TUIONIA/ISIMU TIOBEPXHOCTEH, 00bEMaMu IOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHUSMHU: CHMMETPHUS B TPOCTPAHCTBE; ILIEHTP, OCb U
IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3BnekaTp, mnpeoOpa3oBbIBATh W HHTEPIPETHUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO Ha depTexax M
pPUCYHKaX.

[IpumensaTy reomeTpuueckue QakThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIarOB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

[IpumensATr mpocTeMIMEe NPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPY PEUIEHUH CTEPEOMETPUUYECKHUX 3aay.

[IpuBoaUTH NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NIPUPOJE U
KU3HH, paCO3HABATH POSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONTyYEHHBbIE 3HAHWA Ha NPAKTUKE: aHAIU3UPOBAaTh PEAIbHbBIE
CUTyallUh W TPHUMEHATh HM3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHMS
MaTeMaTHYeCKu CQHOPMYIUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyallUH Ha A3BIKE TEOMETPUHU, HCCIEAOBaTh IIOCTPOEHHBIE MOJEIU C
HCIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, ammnapaTa ajareopsl; pemarh
IIPAKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUECKUX BEIHYHH.

11 KJIACC
OnepupoBaTh MHOHATUSAMH: LHWJIUHIPUYECKAsE MOBEPXHOCTh, OOpa3ylolline
UWINHAPUYECKOW  IMOBEPXHOCTH;  LWIMHIAP;  KOHHYECKAs  MOBEPXHOCTb,

oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; C(heprudecKas MOBEPXHOCTb.
Pacno3naBaTth Tena BpamieHus (IIIMHAP, KOHYC, cdhepa H map).
OOBSACHITH CIOCOOBI OJIYYEHUS TEJT BPAILICHHUS.
KnaccuduunpoBatsh B3aMHOE pacnoyioKeHUe cPepbl U MIIOCKOCTH.



OnepupoBaTh NOHATHSIMHU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; LIAPOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CJIOS;
LIapOBOM CEKTOP.

Boluncnate 00bEMBI M MJIOMIAAM  TOBEPXHOCTEH TEN  BpallleHUS,
TEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHHMK, BIMCAaHHBIA B cdepy U
OmMHUCaHHBIH OKoJO cdepsbl; chepa, BOUCAHHAST B MHOTOTPAHHUK WJIH TEJO
BpAICHHUS.

BbluncnsaTh COOTHOILIGHUSI MEXKY IUIOMIAASMU TMOBEPXHOCTEH U 00BEMaMuU
IIOJOOHBIX TEI.

N3o0paxate uzyudaembie (QUTYpPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsaTh (BBIHOCHBIC) TIJIOCKME YEPTEX U U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJ BpaIllCHUS.

N3Bnekatb, HMHTEPNPETHPOBATH M MNPEOOPa30BbIBATH HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE AEWCTBHUS CIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JI1aJat0T.

[IpuMensATs TpaBUIIO MapajuIesIeuIea.

OnepupoBaTh MOHATHSMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEKIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

HaxomuTe cymMmMy BEKTOPOB W IPOM3BEACHHE BEKTOpAa Ha YHUCIO, YIrOJ
MEXIY BEKTOpPaMH, CKaIIPHOE MPOU3BEIECHUE, PACKIIAAbIBATH BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensTs TeoMerpuueckue (HakThl IS PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIararoMx HECKOJIbKO IaroB PELICHUS, €CIU YCIOBU IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocTeimme reoMeTpuYecKrue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METO/IA.

Pemate 3amaum Ha 10Ka3aTeIbCTBO MAaTEMATHMYECKUX OTHOIICHHUM U
HaXO0XJICHHE FeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSIS
W3BECTHBIE METObI IPU PEIIEHUU CTAHJAAPTHBIX MATEMATUYECKHUX 3a/a4.

[IpumenaTs mpocTelve NOpOrpaMMHBIE CPEACTBA UM JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUN CTEPEOMETPUUECKHX 3aa4.

[IpuBOAUTE OpPUMEPHI MATEMATHUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U
KU3HU, paClIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHUU B UCKYCCTBE.

[IpumMeHsATh MOJTydeHHBIE 3HAHUSA HA MPAKTUKE: aHAUIM3UPOBATH pEajbHBIC
CUTyallud W NPUMEHSATh HM3YUYCHHBIE MOHSITHS B MPOLECCE ITIOWCKA PEUICHUS
MaTeMaTH4YeCKH C(POPMYIHMPOBAHHOM TMPOOJIEMBI, MOJCIUPOBATh pPeaabHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEAOBATh MOCTPOCHHBIE MOJCIU C



MCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHITUI U TEOpEM, amnmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

’ KoJymmyecTBo yacos ‘
Ne HaunmMenoBanue pa3aesioB H TeM MPOrpaMMbI JaeKTpoHnbIe (HpPOBLIE)
w/n pas3a porp Beero KonTpoabHubie IIpakTuyeckue 06pa3oBaTeNbHbIE Pecypebl
padoThI padoTsbI
‘ 1 HBBeneHHe B CTEPEOMETPHIO H 10 || H H ‘
2 [IpsiMbIe 1 TUTOCKOCTH B TpocTpaHcTBe. [lapamiensHocTh || 12 1
MPSAMBIX U ITIOCKOCTEMN
‘ 3 HHepHeHHI/IKy.HSIpHOCTB MPSIMBIX U TIJIOCKOCTEH H 12 || H H ‘
‘ 4 HanH MEX1y IPSAMBIMH U TJIOCKOCTIMH H 10 ” 1 H H ‘
‘ 5 HMHOFOFpaHHI/IKI/I H 11 || 1 H H ‘
‘ 6 HO6’BéMH MHOTOTPAaHHUKOB H 9 || 1 H H ‘
‘ 7 HHOBTOpeHI/IeZ CEUYEHHUSI, PACCTOSIHUA U YTJIbI H 4 || 1 H H ‘
| OBHIEE KOJJMYECTBO YACOB IO IPOTPAMME || 68 || 5 I 0 [ |
11 KJIACC
Ko/IH9ecTRO 1ACOE JuaexkTpoHHble (HUGpoBbHIE)
Ne o0pa3oBaTejibHbIE PeCyPChl
HaunmeHnoBaHue pa3ejioB ¥ TeM MPOrPaMMBbl
n/m Kontpoabnbie | IIpakTuyeckue
Bcero
padoTbI padoThI
‘ 1 HTeJIa BpAILICHUS || 12 || “ H ‘
‘ 2 HO6’LéMLI Tell || 5 || 1 “ H ‘
‘ 3 HBGKTOpLI Y KOOPJAMHATHI B IPOCTPAHCTBE || 10 || 1 “ H ‘
‘ 4 HHOBTOpeHI/Ie, 0000111eHHEe, CHCTEMATHU3ALIHs 3HAHUI || 7 || 1 “ H ‘
| OBIIEE KOJJMYECTBO YACOB 110 IPOTPAMME || 34 | 3 [ 0 | |




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
| KonyecTBo yacos ‘ DIeKTPOHHBIE
Ne Tema vooKa K - Mara uudposbie
n/n P Bcero OHT%O‘HLH“e P aKTﬁ“quK“e u3yuyeHusi| oOpasoBaTe/IbHbIE
padoThI padoTsbI pecypeb
OCHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMasi, TNIOCKOCTb, 1
1 |pocTpaHcTBO. [TpaBuia nuzo6paxeHust Ha pUCYHKaX:
M300paxKeHus TIIOCKOCTE!, apaieIbHbIX MPSMBIX (OTPE3KOB),
CepeINHBI OTpE3Ka
9 [TonsiTus: nepecekaronuecs MIOCKOCTH, epecekaromuecs npamas|| 1
U TUIOCKOCTb
3 [TonsTus: nepecekaronuecs MIOCKOCTH, epecekaroyecs npamas|| 1
U TUIOCKOCTb
4 3HAKOMCTBO C MHOTOTPaHHUKAaMH, H300pakeHNe MHOTOI'paHHUKOB|| 1
Ha PUCYHKaX, Ha MPOEKLUOHHBIX YepTexax
5 HauanbHble cBeieHHs 0 KyOe U MUpaMuJe, UX Pa3BEPTKU U 1
Mozenu. CedeHuss MHOTOTpaHHUKOB
5 HauanbHble cBeieHHs 0 KyOe U upaMuJe, X pa3BEPTKU U 1
Mozenu. CedeHnss MHOTOTPaHHHUKOB
7 [TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX
8 [TonsTHE 00 aKCMOMATUYECKOM HOCTPOEHUU CTEPEOMETPHUH: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
9 [ToHsATHE 006 aKCHOMATUYECKOM HOCTPOEHUU CTEPEOMETPUH: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX
‘10‘hIOHﬂTHe(KSaKCHOMaTquCKONIHOCTpoeHHH(nepeOMeTpHH: ” 1 || H “ ‘




Ne
n/n

KoaunyecTBo yacoB

Tema ypoka

KonTtpoibHbie
padoTsI

IIpakTHYeckue
paboThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HaKCI/IOMBI CTCPCOMCTPHHU U CICACTBUA U3 HUX ”

11

B3aumHoe pacnonoxeHue NpsSMbIX B IPOCTPAHCTBE:
NePECEKAIOIINECs, TapAJUIEIbHbBIE U CKPELIUBAIOIIUECS MIPSIMbIE

12

[TapamiensHOCTE IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:!
MapajuieIbHbIE IPSIMBIE B IPOCTPAHCTBE; MAPAJUIETIBHOCTD TPEX
MPSIMBIX

13

[TapamrensHOCTE IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:!
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH

|14

Hyrnm C COHAMPaBJIEHHBIMU CTOPOHAMH ||

|

|

|

|15

Hyron MEX 1y MPSMBIMHU B IPOCTPAHCTBE ||

116

Hyron MEXy NMPSMBIMHU B IPOCTPAHCTBE ||

117

HHapaJ'IJ'IeJ'IBHOCTI) IUIOCKOCTEN: NapajiebHbIe INIOCKOCTH ||

118

HCBOIZCTBa MapajiebHbIX MIOCKOCTEN ||

|

|

|

19

[Ipocreiiue npocTpaHCTBEHHbIE PUTYPHI HA MIIOCKOCTH:
TeTpas’p, KyO, napaienenumnes

[ S| SN SN | [T SENY | (S

120

HHOCTpOGHI/IC CEUYCHHUI ||

|

|

121

HHOCTpOGHI/Ie CEUeHUN ||

[EEN

|

|

22

KonTpoabHasi padora nmo teme "IlpsiMble U IJIOCKOCTH B
npocrpanctse. [lapanesbHOCTh NPSIMBIX U IJIOCKOCTE "

23

HepHeH,Z[I/IKyJ'IHpHOCTL HpHMOﬁ U TJIOCKOCTH: IEPIICHAUKYIISIPHBIC
MpsAMBIC B IIPOCTPAHCTBEC

24

HHpHMLIC napaJuiCJIbHbIC U MECPIICHANUKYIISAPHBIC K IIJIOCKOCTH ”

|

|

125

HHpHMLIC napaJuiCJIbHbIC U NNECPIICHANUKYIISAPHBIC K IIJIOCKOCTH ”

|

|

126

HHpI/BHaK NEPIEHIUKYIAPHOCTU MPSIMON U TNIOCKOCTH ||

[EEN

H




Ne

u/n Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
paboThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

‘ 27 HHpmHaK MEPIEHIUKYIIPHOCTH IPSIMOM U INIOCKOCTH

‘ 28 HTeopeMa 0 MPSAMOM MEPIEHINKYISIPHOHN TIIOCKOCTH

‘ 29 HTeopeMa 0 MPSAMOU MEePIEHINKYIIPHOHN TIIIOCKOCTH

‘ 30 HTeopeMa 0 MPSAMOM MEePIEHINKYIIPHON TIIIOCKOCTH

[lepneHuKyIIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J0

31 .
IUIOCKOCTH, PACCTOSIHUE OT IPAMOM JI0 TNIOCKOCTH

R~~~

[lepneHuKyIIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0

32 N
IUTOCKOCTH, PAacCTOSTHUE OT MPSIMOH 710 TIIIOCKOCTH

[lepnieHIuKyNAp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10

33 .
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIIOCKOCTH

[lepnieHIuKyNIAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0

34 .
IUIOCKOCTH, PACCTOSIHUE OT IPAMOM JI0 TNIOCKOCTH

‘ 35 Hyrnm B [IPOCTPAHCTBE: YIOJ MEXAY NPSMOM U INIOCKOCTHIO

|

|

|

‘ 36 HI[ByrpaHHLHZ yroJj, IMHEWHBIN YroJl ABYTPaHHOTO YyIJia

‘ 37 HI[ByrpaHHLHZ yroJ, JIMHEWHBIN yroJl JBYTPaHHOTO yria

|

|

|

HCpHeHI[I/IKyJU{pHOCTB IUIOCKOCTEH: IIPpHU3HAK

38 .
NEPpHNCHAUKYJIAPHOCTH ABYX IIJIOCKOCTCU

N

HCpHeHI[I/IKyJU{pHOCTB IUIOCKOCTEH: IIPpHU3HAK

39 .
NEPpHNCHAUKYJIAPHOCTH ABYX IIJIOCKOCTCU

HepHeHI[I/IKyJ'IHpHOCTB IUIOCKOCTEH: IMPU3HAK

40 o
NEPpINCHAUKYIIAPHOCTH ABYX IIJIOCKOCTCU

‘ 41 HTeopeMa 0 TPEX NMEPIEHIUKYIIpax

|

|

‘ 42 HTeopeMa 0 TPEX NMEPIEHIUKYIIIpax

|

|

‘ 43 HTeopeMa 0 TPEX NMEPIEHIUKYIIpax

H




n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
paboThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

44

KonTposabHas padora no remam "l[lepneHaAnKyaIsipHOCTD
NPSAMBIX U IVTI0CKOCTel" | " YIibl MeXK1y NPSIMBIMU H
JI0CKOCTAMU "'

1

45

ITonsarue MHOI'OrpaHHuKa, OCHOBHBIC 3JICMCHTBI MHOTOT'DaHHHKA,
BBIITYKJIBIC U HCBBIITYKJIBIC MHOTOT'PaAHHHUKH pazBépTKa
MHOTI'OrpaHHHKa

46

[Ipu3ma: n-yronpHas mpu3Ma; rpaHd ¥ OCHOBAHMS IIPU3MBI;
npsiMasi ¥ HaKJIOHHAas! MPU3Mbl; O0OKOBasi ¥ MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroJbHBIN MapaICICIUIE] U €r0
CBOWCTBA

48

[Mupamuna: n-yronpHasi mupaMuaa, TpaHu U OCHOBAaHUE
UpaMuibl; 00KOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUpaMUa

49

[TpaBmiIbHBIC MHOTOTPAaHHUKH: TOHATHE IPABIIIEHOTO
MHOTOTpaHHHKA; IPAaBUWIbHAS PU3Ma U MPaBUIIbHAS TUPAMU/IA;
IpaBWIIbHAS TPEYrOJIbHAS MUPAaMH/IA U PaBUIIBHBINA TETPadIp;
KyO

50

[IpencraBneHue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJICKadIp ¥ UKOCAdIP.

51

CI/IMMCTpI/IH B [IPOCTPAHCTBE: CUMMCTPHA OTHOCUTCIIbHO TOYKH,
HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUH B TUpaMUIAX,
napajuieJIcnmIie 1ax, NpaBUJIbHbBIX MHOTOT'PAHHHUKAX

52

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TuaroHasi,
YTJIBI

‘ 53 HHHOH_IE[I[L OOKOBOI TOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOM

[EEN




n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
paboThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MIPU3MBI, TUIOIIAh OCHOBAHHH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
MIPSIMOM IPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTU U MOBEPXHOCTH IIPABUIILHOM
MMpaMH/ibl, TEOpeMa O IJIoNIaau OOKOBON MOBEPXHOCTH
YCEYEHHOM MUPaMMJIbI

‘ 55 HKOHTpOJILHaﬁ pabora no teme "MHoOrorpaHuuku’’

|

|

|

‘ 56 HHOHS[TI/Ie 006 00BEMe

‘ S7 HO6LéM MU PAMHU/IBI

|

|

|

‘ 58 HO6’béM MTAPAMU/TBI

|

|

|

‘ 59 HO6’béM MTAPAMU/TBI

‘ 60 HO6’béM MTAPAMU/TBI

‘ 61 HO6’béM MIPU3MBI

‘ 62 HO6’béM MIPU3MBI

|

|

|

‘ 63 HO6’béM MIPU3MBI

|

|

|

‘ 64 HKOHTpo.ﬂbﬂaﬂ pabora no teme "O0BbEMBI MHOTOrPAHHUKOB'"'

|

|

|

65

HOBTOpeHI/Ie, 0606H_16HI/I€ CHUCTCMAaTHU3alusa 3HAHMI. HOCTpOCHHe
CEUeHHH B MHOT'OI'PaAHHHKEC

| Y S SNy | TSN S | SN =N | N SENY (S

66

HOBTOpeHI/Ie, 0606H_16HI/IC CHUCTCMaTHu3alus 3HaHMi. Berancienue
paCCTOHHHﬁI MCXKAY ABYMS TOYKaMH, OT TOUKHU O prlMOfI, oT
TOYKH O IMJIIOCKOCTH, MCKAY CKPCIIUBAIOMIUMHUCA ITPAMBIMHA

|67

HTorosast KOHTpoOIbHAsI padoTa

68

[ToBTOpenue, 06001IeHNE cCCTeMaTH3alus 3HaHUN. Berancnenue
YIJI0B: MEXKy CKPEUIMBAIOIIMMUCS MPSMBIMU, MEXTY IPSIMOM U
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB MEX/Y INIOCKOCTAMHU




| KonyecTBo yacos ‘ DIeKTPOHHBIE
Ne Tema vDOKa K - Mara uudposbie
n/n P Bcero OHTpﬁo‘H]’H“e P aKTﬁnquK“e u3ydeHusi| oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeb
OBIIEE KOJJMYECTBO YACOB 10 IPOTPAMME | 68 | 5 [ 0 |
11 KJIACC
No | KosmnyecrBo yacos ‘ JNara DJIeKTpOHHbIe NN poBbIe
- Tema ypoxka o0pa3oBaTe/ibHbIC
/i yp Beero Konrtpousbnsbie| [IpakTuyeckue H3yueHus p
padoThI padoThI pecypceel
1 Cdepa u map: eHTp, paanyc, IMaMeTp; MI0IIaab 1
MTOBEPXHOCTHU chepbl
9 B3anmuoe pacnonioxxenue cepsl U MII0CKOCTH; KacaTeIbHAas 1
IJIOCKOCTH K cepe; Tomaas cheps
3 HI/I3o6pa>KeHI/Ie cepsl, mapa Ha wiockoctu. CedeHus mapa | || H H H
Hunuaapuyeckas MoBepXHOCTb, 0Opa3yoline
4 |UUIMHAPUYECKON OBEPXHOCTH, OCh IIUIUHIPUYECKON
MMOBEPXHOCTHU
5 Hunuaap: ocHoBaHUS U OOKOBasi MIOBEPXHOCTh, oOpasyromas u | 1
OCb; IJIOMIaIb OOKOBOM U MOJHOM MOBEPXHOCTH
N3o00paxkenne nunuHapa Ha miockoctu. Pa3épTka mumagpa. | 1
6 ||Ceuenus nunuHapa (MIIOCKOCTHIO, MAapallIeIbHON UITH
MEePIEeHIUKYIAPHON OCH IIINHAPA)
7 Konunyeckas HoBepXHOCTh, 00pa3yrolre KOHUYECKOM 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHMYECKOH MOBEPXHOCTH
3 Konyc: ocHOBaHMe U BepiInHa, 00pa3yrolias U 0Ch; MIOIIA b 1
OOKOBOM U MOJHOM MOBEPXHOCTHU
9 YceuéHHBIN KOHYC: 00pa3yrolue U BbICOTA; OCHOBAHUS U 1
O0KOBast MOBEPXHOCTh




KoaunyecTBo yacoB

o/ Tema ypoka

Bcero

Konrtpouasbnsbie| [IpakTuyeckue
padoThI padoThI

Jara
H3yUYeHus

DJIeKTpoHHbIE I POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

N300pakenue KoHyca Ha TNIOCKOCTH. Pa3BEépTka KoHyca.
10 ||Ceuenus koHyca (TUIOCKOCTHIO, TApaJIEILHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOSIIEN Yepe3 BEPIINHY)

‘ 11 HKOM6I/IH&HI/I$I TE€JI BPallleHUs] 1 MHOTOTPAHHUKOB ||

MHororpaHHuK, ONIMCaHHBIN 0K0JI0 cepshl; chepa, BIIUCaHHAS
B MHOTOTPaHHUK WUJTK B TEJIO BpallleHUs

12

‘ 13 HHOHSITI/IG 00 00BéMe. OCHOBHBIE CBOMCTBA OOBEMOB TEI ||

|

|

|

‘ 14 HO6’béM UAJTUHIpPA, KOHyCa ||

‘ 15 HO6’I)éM 1apa u miomaas cepsl ||

|

|

|

[Tono6HnbIe Tema B mpocTpancTBe. COOTHOMICHUS MEXTY

16 . .
TIJIOIIAISIMH TTOBEPXHOCTEH, 00bEMaMHU TIOTOOHBIX TEI

(N | =N | SN | TSN

KonTpoabHasi padora mo temam ""Tesia Bpamenust' u

17 "Oo0neMsbI TEa"

[EEN

‘ 18 HBGKTOp Ha IUIOCKOCTH U B IIPOCTPAHCTBE ||

|

|

|

‘ 19 HCJ‘IO}KGHI/IC Y BBIYUTAHUE BEKTOPOB ||

‘ 20 HyMHO}KeHI/IC BEKTOpa Ha YUCJIIO ||

|

|

|

Paznoxxenue BCKTOPpa 110 TpeM HCKOMILIAHAPHBIM BCKTOPAM.

21
[IpaBuso napanienenunena

T

Pemenue 3aj/lad, CBA3aHHBIX C IPUMCHCHUCM IIPAaBUJI HeﬁCTBHﬁ
C BCKTOpPaMHu

22

HpHMOYFOJ'H)HaH CHUCTEMA KOOpJAUHAT B IPOCTPAHCTBC.

23 .
KOOp,Z[I/IHaTBI BCKTOpA. HpOCTeI/IIHI/Ie 3ala4uu B KOOpAUHATaAxX

‘ 24 HYFOJ'I MCKAY BCKTOPaAMH. CKaJ'IHpHOC MMPOU3BCACHUC BCKTOPOB ”

|

|

‘ 25 HBLILII/ICJ'ICHI/IC YIJIOB MCXKAY IIPAMBIMHA U IINIOCKOCTAMUA ”

‘ 26 HKoop;[HHaTHo-BeKTopHLIﬁ METO/I IIPU PELICHUN ||

|




No | KosmnyecrBo yacos ‘ JNara DJIeKTpOHHbIe I poBbIE
- Tema ypoka o0pa3oBaTe/ibHbIE
n/n yp Beero Konrtpouasbnsbie| [IpakTuyeckue H3ydenus p
padoTsI padoThbI peCypChbl
| IFeomerpmcorx sanas | H H H
27 KonTpoabnasi padora no teme ""Bektopbl u koopauHathl B || 1 1
npocrpancrse"
28 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIIHS 3HAHUH. 1
OcHoBHblIe (UTYpBI, PaKThI, TEOPEMBI Kypca IUTAHUMETPUHI
29 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
OcHoBHbIe GUTYPHI, PAKTHI, TEOPEMBI Kypca TUTAHUMETPUHI
30 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMS 3HAHUH. 3a1a9n 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
31 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIMs 3HAaHUN. 3a1aun 1
IUIAHUMETPUU U METO/IbI UX PELICHUS
32 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
OcHoBHbIE (HUTYPBI, (PAKTBI, TEOPEMBI Kypca CTEPEOMETPUH
‘ 33 HI/ITOFOBaﬂ KOHTPOJIbHAasi padoTa || 1 || 1 “ H H
‘ 34 HHOBTOpCHI/IC, 000011IeHrEe U CHUCTEMATU3ALNS 3HAHUI || 1 || H H H
| OBIIEE KOJJMYECTBO YACOB IO IPOTPAMME | 34 | 3 | 0 | |




