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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO ypOBHS IS
obyuaromuxcss 10 —12 kimaccoB pazpaboraHa Ha ocHoBe DenaepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpamMmbl 00ecrieqrBacT OBJIACHUE KITFOUEBBIMU KOMIICTCHIIUSIMU,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HHUs IPYrUX YYEOHBIX NUCHUIUIMH. PazButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH I€OMETPHUUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBisieTCsl OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U MTOCTPOCHHUHU IEMOYKH JIOTHIECKUX YTBEPKIACHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanHus  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcss  4depe3  obOecrieyeHHMEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1O TeoMeTpud Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoil TEOMETPHUH H HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1ed  OCBOCHHS TPOrpaMMbl  00ECIIEUMBACTCS PEUICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJaromMxcsi, IMO3HABATEIBLHOW  AKTUBHOCTH,  HCCIIEIOBATEIHCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TpPU U3YYEHUU JPYTrUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATDH MMOTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU 0Opa3amu. CoznaHue o0Opa3a NPOBOJUTCS C OMNOPOW Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tesia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uszydenue reomerpumn orBoautcsa 1 dac B Hememto B 10 kmacce, 1 4ac B
Hezaento B 11 kmacce u 1 yac B Hepenmto B 12 kjiacce, BCero 3a Tpu rojaa o0y4eHus -
102 y4eOHBbIX Haca.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OPSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTel. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaieaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHAUKYJISIPHOMN TIIIOCKOCTH.

11 KIIACC

Yriasl Mexay NPAMBIMHA U IJIOCKOCTAMM

VYriabel B MPOCTPAHCTBE: YIroJI MEXKAY HPSAMOW M IUIOCKOCTBIO; ABYIDAHHBIN
yIOJl, JUHEWHBIA yroJl ABYIpaHHOro yria. lleprneHaukynsp W HaKJIOHHBIE:
pPacCTOSIHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSTHUE OT MPSAMOW IO INIOCKOCTH,
npoekuus (Urypsl Ha IJIOCKOCTh. [lepneHAMKYISpHOCTh MJIOCKOCTEN: MpU3HAK
NEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKysapax.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMTYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMO YT OJIbHBIN
napajuieJienunes; U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTI'OTPAHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHMKA; NPAaBUJIbHAS MPU3MaA U
IIpaBWJIbHAs IMPAMHJA; NPABUIIbHAs TPEYroJibHas MNHpPaMUAA M IPaBUJIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus MpuU3Mbl U IUPAMHUJIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOnuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00BEMaMU MTOJOOHBIX TEN.

11 KJIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HAIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasywolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasylolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011aab Chephl.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOunanun Ten BpalleHusi W MHOTOTPAHHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomass chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuennss mwiMHApa (MapaJUIeIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM



BekTopam. IlpaBwiio mapamnenenunena. PemeHwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. I[IpsMoyronmpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YToN Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTryMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTECPHEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO IO3ULIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEIIECHHUS 3a]1auM, BIOUPATh CIIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OIIHMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

OnepupoBaTh NOHATUSIMU: TOUKA, TIPsMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJIEACTBUSI U3 HUX MPU PELICHUU
FeOMETPUYECKUX 3a/ady.

OnepupoBaTh NOHATUSIMU: MAPAUICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNIOCKOCTEHM.

KnaccuguuupoBats B3aMMHOE pACMOJOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

11 KIIACC

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIoj, TPaHd ABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUS IS
KJIacCU(pUKaUMU (BBIMYKJIblE W HEBBIIYKJIbIE MHOIOTPAaHHUKH; IPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CI€AOB, BBINOJHATh
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIEHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH IO 00pas3nam Win
QITOPUTMAaM, TNPHUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJAbl NPHU pEUICHUU
CTaHJAAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY



CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ ITUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beraucisate 00BEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
ngpamMuga) ¢ TOpUMEHEHHEeM (OpMYJ; BBIYHCIATH COOTHOIICHUS MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThl I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIAraroIINX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIIMEe TMPOrpaMMHBIE  CpEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IprMeHATh TOJyYEHHBIC 3HAHMUS Ha TPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKun CHOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM I'eOMETPHUUYSCKUX MOHITHI U TEOpeM, arrapara ajareOpsl; peraTh
MPaKTHYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHHEM T€OMETPHUUCCKUX BEITUYHUH.

12 KJIACC
OnepupoBaTh MOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
HWIMHAPUYECKOW  IMOBEPXHOCTH;  LWIMHIAP;  KOHMYECKAs  MOBEPXHOCTb,

oOpa3yrolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OmnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHMCAHHBIM B cdepy u
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOIOIPAHHUK WIH TEJO
BpalllCHUS.



BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath NMOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemwlate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemlarp 3amauM Ha [10KA3aTesIbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM alropuT™MaM, MPUMEHsIS
V3BECTHBIC METO/IbI IIPU PELICHUN CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKA3HH, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKu C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIHA C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



CBSI3b C PABOYEN TIPOTPAMMOI BOCIIMTAHUS

Peanuzanus mnenarorndeckiMu paOOTHUKAMH BOCHUTATEIBHOTO MOTEHIMANIA YPOKOB TE€OMETPHUM IMpeArojaraet
clIeIytoniee:

- YCTaHOBJICHHWE JIOBEPUTEIBHBIX OTHONIICHWA MEXAY TEAaroruiecKuM paOOTHUKOM U O0yYarOIIUMHUCS,
CIIOCOOCTBYIOITUX TMO3UTUBHOMY BOCTIPUATHIO OOYYAIOIMIMMHKCS TPEOOBaHWN W TPOCHO Memarormyeckoro pabOTHHKA,
MIPUBJICUCHUIO MX BHUMAHUS K 00CyX1aeMoil Ha ypoke HHPpOopMaIiy, aKTUBU3AIUN TTO3HABATEIIBHON JACSTEIHHOCTH;

- moOyXJeHre 00yYaromuxcsi coONI0aTh Ha YPOKE OOIIECNPUHSATHIE HOPMBI MOBEACHMS, MpaBHUiia OOIIEHUS CO
cTapmuMu (TIEAaroruHuecCKuMU paOOTHUKAMH) U CBEPCTHUKAMU (00YYaIONUMUCS), TPUHIUIBI yIeOHOW MUCIUTLIAHBI U
caMOOpraHu3alluy;

- IPUBJICYCHUE BHUMAHUS 00YyUaIOIIUXCS K IICHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YPOKaXx SIBJICHHM, OpraHu3aIus ux
paboThI ¢ MOTyYyaeMOM Ha YPOKE COLUABbHO 3HAYUMON MH(pOpMalUel — MHUIIMUPOBAHUE €€ 00CYKJICHUS, BHICKa3bIBAaHUS
O0OYYarOIIMMUCS CBOETO MHEHHS T10 €€ MOBOTY, BHIPAOOTKH CBOETO K HEM OTHOIICHHUS;

- HCTOJb30BAaHUE BOCHUTATENIBHBIX BO3MOXHOCTEH COJEpKaHUs ydyeOHOTO IMpeaMeTa 4Yepe3 JEMOHCTPAIUIO
OOy4aromMMcsi  TPUMEPOB  OTBETCTBEHHOTO, TPaXJTAHCKOTO  TIOBEACHHS, TMPOSBICHUS  YEIIOBEKOJIOOWS |
100pOCepCIHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB IS YTCHUS, 3a7a4 IS PEIICHHS, MPOOJIEMHBIX CUTYaITHK
JJ1s1 0OCYKJIEHUSI B KJ1accCe;

- TpPUMCEHEHHWE Ha YPOKE WHTEPAKTHBHBIX (OpM paboThl ¢ OOYYAOIIMMUCS: WHTCIICKTYalbHBIX I,
CTUMYJIMPYIOIIMX ITO3HABATCIIBHYI0O MOTHBAIMIO OOYYArONIUXCS; NUIAKTHUYECKOTO TeaTpa, TIe TOJyYCHHBIE Ha YpOKe
3HaHHUS OOBITPHIBAIOTCS B TeaTPaJbHBIX TIOCTAHOBKAX; IUCKYCCHM, KOTOpBIE IAlOT OOYYArOIIMMCS BO3MOXHOCTH
MPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIIIOBON pabOTBI WM pabOTHl B TapaxX, KOTOpHIE yd4aT
KOMaHJHOU paboTe U B3aUMOJEHCTBUIO C IPYTUMHU IE€THhMU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOpPHIE TMOMOTAIOT MOIJAEPKAaTh MOTHBALUIO OOYyYaIOMUXCA K
MOJIYYCHUIO 3HAHWM, HANTAKUBAHUIO TMO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOIICHWA B KJAcce, MOMOTAIOT YCTAHOBJIICHUIO
no0OposkenaTeabHOM aTMOc(hephl BO BpeMs YPOKa;

- opranuzanus medcTBa MOTHBUPOBAHHBIX U JPYAUPOBAHHBIX OOYYArONIMXCS HaJ WX HEYCIEeBAIOIIUMU
OJTHOKJIACCHUKAMH, JTAIOIIETO UM COITMATIBLHO 3HAYMMBINA OMBIT COTPYHUYECTBA ¥ B3AUMHOW TTOMOIIIH;

- WHUIMAUPOBAHUE W TOJCPKKA HCCIEAOBATEIHCKOW JCATEIHPHOCTH OOYYAIONMXCS B paMKaxX pean3alliid MU
WHIUBUYAIBHBIX W TPYIIOBBIX HMCCIEIOBATEIBCKUX IPOEKTOB, YTO JACT OOYyYaromuMcs BO3MOXKHOCTH IPHOOpPECTH
HABBIKH CaMOCTOSTEIILHOTO PEHICHUS TEOPETHYECKOW MPOOJeMBbl, TCHEPUPOBaHUS U O(POPMIICHUS COOCTBEHHBIX HJCH,



YBOXUTEIBHOTO OTHOLICHHS K UyKUM HAesM, 0GOPMIICHHBIM B paboTax IpPYruX HCCIeIoBaTeNied, HaBbIK MyOJIMYHOTO
BBICTYIUICHUS MIepe]] Ay UTOpUEn, apryMEHTUPOBAHMS U OTCTAWBAHUS CBOCH TOUKHU 3PEHUS.

PesynbraThl eguHCTBA y4eOHOM M BOCIMTATENBHOM JESATEIBHOCTH OTpaKeHbI B paszjesie padodeil mporpaMMbl
«JIngyHOCTHBIE pe3yNbTaTh» U3yueHUs yueOHoro npeameTa «['eomeTpus» Ha ypOBHE CpeIHETO 00IIero o0pa3oBaHus.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB U (uudposBbie)
KonTpoabHble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10 1
[IpsiMbIe 1 MJIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapayeabHOCTB HPSIMBIX U
IIJIOCKOCTEMN
3 HepneH;menﬁpHocnz 12 1
MPSIMBIX U MJIOCKOCTEH
OBIIEE KOJIMYECTBO YACOB I10 34 3
[TPOI'PAMME




11 xkiaacc

KoJsnuyecTBo 4acoB

Ne HaumenoBaHue pa3iesioB U TeM K 0 JuiekTpoHHbIe (HU(pPOBbIE)
n/n NPOrpaMMsbI Bcero OHTPOILHbIE paKtuieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMH 10 1

5 MHororpanHuku 11 1

6 OOBEMBI MHOTOTPAaHHUKOB 9 1

7 IloBTOpEHME: CEUEHMS, pACCTOSHUSA U YIJIbI 4 1

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 4, 4




12 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

10 KoHTpoinbHast pabota (TecT) mo Teme
«BBeneHne B CTEPEOMETPHUION
B3aumHoe pacnonoxeHue npsmMbix B

1 MIPOCTPAHCTBE: MepPeceKaroMecs,
napaJuleNbHbIe U CKPEIIUBAIOIINECs
npsIMbIe
[TapaniensHOCTh MPSMBIX U IJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIeNbHbIE MIPSMbIC B
MPOCTPAHCTBE; MAPAIUIETLHOCTD TPEX
MPSIMBIX
[TapamiensHOCTH TPSMBIX U TIJIOCKOCTEH B

13 npoctpancTse: [lapamiensHoCTh IPsAMOi U
MJIOCKOCTH

14 VYTIisl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsIMbIMU B TPOCTPAHCTBE

16 Yron Mexay MpsSMbIMU B IPOCTPAHCTBE

17 [TapanienbHOCTh MIIOCKOCTEM:
napasuieNbHbIe MII0CKOCTH

18 CBolicTBa napauiebHbIX MIIOCKOCTEN
[Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: TeTpa’ap, KyoO,

napaiCICIIUIIC]




20

IToctpoenue ceuenuit

21 [TocTpoenue ceueHuit
KonTponsHas padora no Teme "IIpsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEMR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: TIEPIICHUKYIISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH

o5 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHANKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIPHOU
IIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
IlepneHquKyIsip ¥ HAKJIOHHBIE: PACCTOSIHHUE

32 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT

HpHMOﬁ J0 IIITOCKOCTH




[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOM 10 TUTIOCKOCTH
KonTponpHas padora 1o teme «
34 NEPICHIUKYISIPHOCTD MPSIMBIX U 1
TJIOCKOCTEM»
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
11 KUIIACC

VYTIIbl B IPOCTPAHCTBE: YIOJd MEXKAY MPSIMON U

35
IJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

38 IlepneHIUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
NIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEH

39 [lepneHMKyIAPHOCTD INIOCKOCTEN: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEN

40 IlepneHIUKYISPHOCTD IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEMN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KonTponbHas padota no temam

44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN"
1 "YTIIbl MEXIY NPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOI'PAHHHKA
IIpu3ma: N-yrosipHas Npu3Ma; rpaHu U

46 OCHOBAHUS IIPU3MBL; IPsIMAsi U HAKJIOHHAS

MIPU3MBbI; OOKOBasi U MOJIHASL TOBEPXHOCTh
MIPU3MBI




47

[Tapamrenenunen, NpsAMOyTOJIbHBII
napajuJiesIenuIe]] 1 ero CBOMCTBa

48

IInpamupa: N-yroiapHas NUpaMuIa, IPaHu U
OCHOBaHHWE MMMPaMH/JIbI; OOKOBAs U MOJTHAS
[IOBEPXHOCTb ITUPAMU/IbI; IIPABUIIbHAS U
ycedy€HHas nupamuaa

49

[TpaBuiIbHBIC MHOTOTPAHHUKH: TTOHSATHE
IMPaBHUJILHOTO MHOTI'OI'PAaHHHKA; IIpaBUJIbHAA
IIpru3Ma 1 1paBuJibHasg NupamMuaa, rpaBujibHasA
TpeyroJibHasi MUpaMuaa U NPaBUIbHBIN
TeTpadIp; Kyo

50

51

52

53

[IpencraBienue o npaBUIbLHBIX
MHOTOTPaHHHUKaX: OKTa’3/p, J0ACKadIp U
HKOCaIp.

CI/IMMeTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONeMEHTBI CUMMCTpPUHU B ITUpaAMUJAX,
nmapajjiejcnuicaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brluucnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHa u, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTHU MPSMOM PU3MBI, IIOIIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOY IIPU3MBI

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
MTOBEPXHOCTH MPABUIBHON MUPAMUJIBI, TEOPEMA
0 TUIOIIAX OOKOBOM MOBEPXHOCTH yCEUEHHOU
MIAPaMM/IbI




KonrponsHas pabora o Teme

> "MHuororpaHHuku" 1
56 [Tonsarue 06 006BEMe 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMuIbl 1
59 O06BEM TUpaMuIBI 1
60 O0BEM nupamMubl 1
61 O06BEM TPU3MBI 1
62 O0BEM pu3MBI 1
63 O06BEM TPU3MBI 1
64 KonTponbras padota o teme "O0bEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 sranuid. [locTpoeHune ceueHuii B 1
MHOTOTPaHHHKE
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3 AN
3HaHUU. BeIuKciieHne pacCTOAHUMN: MEXIY
66 JBYMSI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT TOUKHU 1
710 TUTIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS
MPSIMBIMA
67 HroroBas koHTpoNbHas paboTa 1
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. Beraucienue yrios: Mexmay
68 CKPEIMBAIOIINMUCS IPSIMBIMU, MEXKIY IPSIMON 1
Y TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, YTIIOB
MEXTY TIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




12 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas OBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS 1 OOKOBast
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast TOBepXHOCTH, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabota o teme "BexTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O

MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomies, 3.I'. [To3nsk, JI.C. Kucenena.
['eomeTrpus

(6a30BbIH 1 yriyOsIeHHBIN YpoBeHb). 10-11 kimaccel. YueOnuk. Mocksa.
«IIpocBemieHne.

b.I'. 3uB. lugaktnueckue Marepuaisl o reomerpuu 1 10 knacca. Mockaa.
«IIpocsemienue».

b.I'. 3uB. lunaktnueckue Marepuaisl o reomerpun 11 11 knacca. Mockaa.
«IIpocBemienuer.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

E.M. PabunoBud. 3agaun U ynpakHEHUSI Ha TOTOBBIX uepTexkax. 10 — 11
Kiaccol. ['eomerpus.

MockBa. «nekcay.

A.I1. Epmoga, B.B. I'ono6opoabsko. CaMoCTOSITENNbHBIE U KOHTPOJIbHbBIC
pabotel. ['eomeTpus

10 — 11. Mocksa. «Hnekca».

A.IL. EpmoBa, B.B. ['o1060poibko. Y cTHBIE MPOBEPOUHBIE U 3a4ETHBIE PAOOTHI
o

reometpun s 10-11 knacca. Mocksa. «Mnekcay.

Marematuka. BeposiTHOCTb U cTatucTHKa. 7-9 Kinaccel. ba3oBbiil ypOBEHb.
MeTtoauueckoe

nocobue K NpeAMETHOH JINHUU Y4EOHUKOB 10 BEPOSITHOCTH U ctatuctuke M.P.
Briconikoro,

N.A. Amenko nox penakuuen M.5. Amenko.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomues, 3.I'. [To3nsk, JI.C. Kucenena.
['eomeTtpus (6a30BbIi 1 yriyOseHHBIN ypoBeHb). 10-11 kimaccel. DneKTpoHHAS
dbopma yueOHHKA.
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