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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «I['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

 popMUpOBaHUE MIPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
M3ydaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA,;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEXKaX, MOJCIISIX U B peaJTbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAIllCHHUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha IMOCTPOSHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBAaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIOB 3a/1a4; (OopMUpOBaHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e Pa3BUTUE MHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00yYaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUYHOCTH
MBIIIIJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
Opyrux  y4eOHbIX  NPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX HA S3bIKE FEOMETPHUM U CO3/1aBATh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun oTBOoauTCs 3 yaca B Hezaelnto B 10 kiacce u 2 yaca B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 170 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApAJUIEIbHBIE TPAMBbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTe. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUJIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABWIHHOM MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurt W peanu3oBbBIBaTh COOCTBEHHBIC >KH3HEHHBIC IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYSCKOW KYJIBTYPbI, TOHUMAHHEM BIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M  OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak cQepbl UYelOBEUECKOH JeATeTbHOCTH, JTAloB &
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA  OKpYJCawjeeo  Mupa;  npuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

* BBISIBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC NMPU3HAKA MAaTEMAaTHYSCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

eBBISIBJISITh ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amadyu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodieMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCaMU;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yjbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITh ACUIIUTH HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOWpaTh WH(HOPMAITUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VYuueepcanvhvlie KOMMyHUKamugHvle  Oelicmeus,  0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHECHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/i¢ 0OCYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MPOEKTA; CaMOCTOSATEIHLHO BBIOWpATh (OpPMAT BBICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATeTbHOCTH, IUIAHUPOBATh OPTaHW3AIMI0 COBMECTHOM  paboThI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (0OCYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvhvie  pezynamugHuvle Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUHHOCHIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIB!

eBJIAJICTh HAaBbIKAMU  [O3HABATEIbHOM  pEeQIEKCMH KaK  OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PELIEHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YJbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TrpaaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST HM3BECTHBIE aHAJIUTHYECKHE METOMbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKACHHE TEOMETPUIECKUX BEJIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIAraroiuX HECKOJIbKO [IAr0oB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJIPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaembie (QUTYppl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GHakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecK CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJECIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpaMmblI Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 15
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 18 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 HepneHz[mfynﬂpHocn. HPSIMBIX U 18
MJIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 15 1
5 MHoOrorpaHHUKH 16 1
6 O0BbEMBI MHOTOTPaHHUKOB 14 1
7 [ToBTOpEHME: ceueHUs], pACCTOSHUS U YTIIbI 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE

HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Tena BpaieHus 24

OOBEMEBI TET 10

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 20 1

[ToBTOpenue, 06001ICHNE, 14 1

crucTeMaTu3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE OHATHS
CTEpEOMETPHUH: TOUKa, Ipsmas,
IUIOCKOCTB, IPOCTPAHCTBO.
IIpaBuna n3obpaxxeHus Ha
PUCYHKAX: U300paKeHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas U MJI0CKOCThb

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IEPECCKAIOIIUCCA
npsamMas U mI0OCKOCTb

IlonsTus: MepeceKarommecsa
IIJIOCKOCTH, IIEPECCKAOIINUCCA
npsamMasd U mIO0CKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha

PUCYHKAaX, Ha MPOEKIIMOHHBIX
yepTexax




HauanpHbie cBeneHus o kyoe u
MUpaMUIe, UX Pa3BEPTKH U
monenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBefieHus 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOI'OTPaHHUKOB

HauanbHubie cBenenus o kyoe u
UPAMUAEC, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOTPaHHUKOB

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBHA U3 HUX

10.

CraproBasi IMATHOCTHKA.

11.

ITousiTne 06 aKCMOMATUYECKOM
MOCTPOEHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

12.

[TonsaTne 06 akCHOMaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

13.

TToustue 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH 1




CJICACTBUS U3 HUX

14.

Ilonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUHU CTCPEOMCTPUU:
AKCHUOMBI CTEPEOMETPUU U
CJICACTBUS U3 HUX

15.

B3auMHoe pacrosiokeHue npsMbIx
B IIPOCTPAHCTBE:
HEePEeCceKaroIINecs, apajuleIbHbIE
U CKPEILMBAIOIINECS IPSIMbIE

16.

B3anMHOe pacnonoxeHue npsmbIx
B [IPOCTPAHCTBE:
[ePECEKAIOIINECs, TapaJlIeIbHbIE
U CKpPELIMBAOLIUECS MIPSIMbIE

17.

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
NapajuleJIbHbIC NPSAMBIE B
IIPOCTPAHCTBE; MAPaJUIEIBHOCTD
TPEX MPAMBIX

18.

[TapannenbHOCTb NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbsHOCTh IPSIMON U
IUIOCKOCTH

19.

[TapamrenpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamrensHOCTE IPSIMON U
IJIOCKOCTH

20.

VYTl ¢ COHANIPaBICHHBIMHU
CTOpOHAMU




VYron Mexay npsSMbIMU B

21. 1
IIPOCTPAHCTBE
99 VYros Mexy NpsSMbIMU B 1
' [POCTPAHCTBE
’3 VYros Mexay NpsSMbIMU B 1
IIPOCTPAHCTBE
" [TapamienbHOCTh IIOCKOCTEN: 1
napasuJiesIbHble INIOCKOCTH
25, CBoiicTBa napamiebHbIX 1
IJI0CKOCTEN
26 CBoiicTBa napayiebHbIX 1
' IUIOCKOCTEH
[Ipocreiimue npocTpaHCTBEHHbIE
27. (bUrypHI Ha TIOCKOCTH: TETPAdIP, 1
KyO, napasuiesenumnes
28. [TocTpoenne ceuenunii 1
29. [TocTpoenne ceueHmit 1
30. [TocTpoenne ceuenunii 1
31. [TocTpoenne ceueHmit 1
KonTpomnbnas padora Nel
3 "[IpsiMble U TUIOCKOCTH B 1
' npoctpanctse. [lapamiensHoCTh
MPSIMBIX U IJI0OCKOCTER "
[lepneHMKyIAPHOCTD NPSMOM U
33. TIOCKOCTH: IEPHEHINKYISIPHBIE 1
IIPsIMBIE B IPOCTPAHCTBE
34 [IpsiMble mapasienbHble U 1

NEPpHNCHAUKYIIAPHBIC K ITJIOCKOCTH




[Ipsimble napasuienbHbIe U

3. NEePIEHANKYIIPHBIE K IJIOCKOCTH
36 IIpsiMble napasienbHble U
' NEePIEHAUKYIIPHbIE K IJIOCKOCTH
37 [Tpu3HaK nepnesauKyIspHOCTH
' IPSIMOI U TUIOCKOCTH
38 ITpu3HaK nepnesauKyIsIpHOCTH
' IPSIMOI U TUIOCKOCTH
39 [Ipu3HaK neprnesauKyIspHOCTH
' IPSIMOA M TJIOCKOCTH
20 Teopema o npsimoit
' MEPIEHIUKYJISIPHOM MJIOCKOCTH
a1 Teopema o npsamon
' MEPIEHIUKYJISIPHOM MJI0OCKOCTH
1 Teopema o npsamon
' MEPIEeHIUKYISPHOM MII0CKOCTH
13 Teopema o npsmon
' MEPIEeHIUKYISPHON MII0CKOCTH
44 Teopema o npsamon
' MEPIEeHIUKYISPHON MII0CKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:
45 paccTosiHue OT TOYKH J10
' IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIJIIOCKOCTH
[lepnieHIUKYNSIp M HAKIIOHHBIE:
16 paccTosiHuE OT TOUKH J10

IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH




47.

[lepnieHIUKYNSIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TIOCKOCTH

48.

[lepnieHIUKYNSp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

49.

[lepnenquKymnsp ¥ HAKJIOHHBIE:
paccTositHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IJIOCKOCTH

50.

Hepl’[eHI{I/IKy.]'ISIp M HAKJIOHHBIC!
PacCTOAHUC OT TOUYKH 1O
IUIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

51.

VYTIIBl B IPOCTPAHCTBE: YIoJl
MEXy IPSAMOH U INIOCKOCTBIO

52.

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yria

53.

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yria

54,

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOI'O yria

55.

[lepnenquKyISIpHOCTH
IIJIOCKOCTEN: PU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN




56.

[TepnieHUKYISIPHOCTD
TJIOCKOCTEH: IpU3HAK
MEePIEHINKYIISIPHOCTH ABYX
IUIOCKOCTEH

S7.

[lepneH IUKYISPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIECHANKYIIPHOCTH ABYX
IIJIOCKOCTEN

58.

[lepnenquKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX
IIJIOCKOCTEN

59.

Teopema o TpEX MepreHAUKyIIpax

60.

Teopema o TpEX NMepreHAUKyIIpax

61.

TeopeMma 0 TpEX nepHeHANKYIIApax

62.

Teopema o TpEX nepHeHANKYIIpax

63.

KonTponbnas padorta Ne2
"IlepnieH IUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEHN U YTJIbI MEXIY
MPSIMBIMU U TUIOCKOCTSIMH"

64.

[ToHsiTE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAaHHUKA, BBIIYKJIbIE U
HCBBIITYKJIBIC MHOTOTPaAHHUKH,
pa3BEpPTKa MHOTOTPAaHHUKA

65.

[TonsiTHE MHOTOTrpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OTPaHHUKA, BBITYKJIBIE U




HEBBIMYKJIbIE MHOTOTPaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA

66.

[Tpu3sma: N-yroipHas IpU3Ma;
IPaHu U OCHOBaHHSI PH3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
IIPU3MBI

67.

[Tapamtenenunen,
MIPSIMOYTOJIBHBIN MTapajlIeIeIuIIe
U €ro CBOMCTBA

68.

[Tapamrenenunen,
MIPSIMOYTOJIBHBIN MTapajlIeIeIuIIe
U €ro CBOMCTBA

69.

HI/IpaMI/II[aZ N-yrojbHas MUpaMuaa,
I'PaHU 1 OCHOBAHHC ITUPAMU/IbI;
OOKOBas W IOJIHAs IMOBEPXHOCTH
UpaMubl,; IIpaBUJIibHaA 1
yceqéHHa;I nupaMmuzia

70.

[TpaBuIIbHBIE MHOTOTPAHHUKH:
IIOHATHUC ITPABUIIBHOI'O
MHOTI'OrpaHHUKa; IIpaBUJIbHAA
IIpru3Ma 1 IpaBuJIbHAasd NApaMuaa,
[IpaBWIbHAs TPEYTrOJIbHAs
nUpaMU/ia U MPAaBUIIbHBIN
TeTpa’ip; Kyo

71.

HpaBI/IJ'IBHBIe MHOT'OT'paHHUKH:
MOHATHUC ITPABUIIBHOT'O
MHOT'OrpaHHUKA, [TpaBUJIbHAA
Ipru3Ma 1 1npaBuJibHas NUpaMuaa,




NpaBUJIbHAS TPEYTOJIbHAs
MUpaMU/Ia ¥ MPaBUIbHBINA
TeTpa’ap; Kyo

72.

[IpencraBnenne o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTadIp,
JOACKadIP U UKOCASIP.

73.

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTI'OI'paHHHMKaxX

74.

CummMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTUpaMUIaX,
napajuieJienumneax, NpaBUiIbHbIX
MHOTOTpaHHUKAX

75.

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMArOHaJ!, yIJIbl

76.

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH ITPSAMOM
MIPU3MBI, IJIOMIA b OCHOBAHUI,
TeopemMa 0 GOKOBO MOBEPXHOCTH
IIPSAMOY IIPU3MBI

77.

[Tnomanas 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTHU ITPABUIILHOMN
MIApaMU/Ibl, TEOpPEMA O IIOLIAIU




OOKOBOM IMMOBEPXHOCTH YCECUEHHOM
MU PAMHU/IBI

KontponbHas padota Ne3

78 "MHoOrorpaHHuKu" 1
79. [TonsTue 06 00BEME 1
80. O06BEM TUpaMuIBI 1
81. O06BEM TUpaMuIBI 1
82. O0BEM TUpaMuIBI 1
83. O06BEM TUpaMuIBI 1
84. O06BEM IPU3MBI 1
85. O0BEM pu3MBI 1
86. O0BEM pu3MBI 1
87. O0BEM pU3MBI 1
g8, Kontponbnas padota Ned 1

"O06bEMBI MHOTOTPAaHHUKOB"

[ToBTOpEeHue, 06061IEHNE
29, CUCTeMaTH3allusI 3SHAHHH. 1

[TocTtpoenue ceueHuii B

MHOTOTPaHHHUKE

IToBTOpenue, 0600IIEHNE

CUCTeMaTH3allusl 3SHAaHHH.

Brrunciienne pacCTOSHUM: MEXIY
90. JBYMSI TOUYKaMH, OT TOYKHU 10 1

MPSAMOM, OT TOYKH 10 TIJIOCKOCTH,

MEXTy CKPEIINBAIOIIUMUCS

MPSIMBIMA
91. Hrorosast koHTpoIbHAs paboTa 1




(TpoMeXyToUyHast aTTeCTaIlns)

92.

[ToBTOpeHue, 0600IIEHNE
cHUCTEMaTH3aIs 3HAHHUH.
BeruncieHue yriioB: MexIy
CKPCIIHBAOIIUMHUCS TPSIMBIMH,
MEXIy NPSMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IIOCKOCTSIMU

93.

[ToBTrOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHUM.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINUMHUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU

94.

[ToBTOpEeHME, 0000IIEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Beruucnenue yrios: Mexay
CKPETUBAIOIIUMHUCS TTPSIMBIMH,
MEXIy NPSAMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IIOCKOCTSIMH

95.

IToBTOpenue, 06o0IIEHNE
CHCTeMaTH3alus 3HaAHUH.
Beruncienue yrioB: Mexy
CKPEIIMBAIOIIUMHUCS TIPSIMBIMH,
MEXIy NMPSAMOU U IIIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
TUIOCKOCTSIMU




96.

[ToBTOpeHuEe, 0600IIEHNE
cHUCTEMAaTH3aIs 3HaHHUH.
BerurcieHue yriioB: Mexay
CKPCIIHBAIOIIUMHUCS PSIMBIMH,
MEXy NPSMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU

97.

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3alus 3HAaHHU.
Boruucnenue yrios: Mexay
CKPEIIMBAIOIIMMUCS MPSIMBIMU,
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

98.

[ToBTOpeHME, 0000IIEHNE
CHCTEeMaTH3alus 3HAaHU.
Beruucnenue yrios: Mexay
CKPEITUBAIOIIUMHUCS TTPSIMBIMH,
MEXIy NPSAMOU U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IIOCKOCTSIMM

99.

IToBTOpenue, 0600IIEHNE
CHCTeMaTH3alus 3HaHUH.
Beruncienue yrios: Mexay
CKPEIIMBAIOIIUMHUCS TIPSIMBIMH,
MEXy NMPSAMOM U MIIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJI0B MEXIY
TUTOCKOCTSIMHU

100.

[ToBTOpEeHmE, 0600IIEHNE




CUCTEMaTHU3alMs 3HAHUM.
Beluucnenue yrioB: Mexay
CKPELIMBAIOIINMUCS IPSIMBIMH,
MEXy NMPAMOM U MIIOCKOCTBIO,
JBYTPaHHbBIX YIJIOB, YIJIOB MEXKIY
IIJIOCKOCTSIMU

101.

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALMs 3HAHUM.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINUMHUCS IPSIMBIMH,
MEXy IPAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

102.

[ToBTOpEeHME, 0000IIEHNE
CUCTEMAaTU3aLMsl 3HAHUM.
Beruucnenue yrios: Mexay
CKPEIMBAIOIIUMHUCS TPSIMBIMH,
MEXy NPSAMOM U IIJIOCKOCTBIO,
JBYTPaHHbBIX YTJIOB, YTJIOB MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc,
JIMaMeTp; TUIOIIAb IOBEPXHOCTH
chepsl

Cdepa u map: ueHtp, paauyc,
JMaMETp; TUIOIIA b IIOBEPXHOCTH
chepsl

BzanmMHoe pacrionoxenue cdepsl
1 IUIOCKOCTH; KacaTesbHast
TUTOCKOCTB K cepe; TIomaib

cdepbl

B3anmMHoe pacrionoxenue ceps
Y TUTOCKOCTH;, KacaTellbHas
MIJIOCKOCTH K cepe; Mmomaan

cdepbl

N3oOpakenue cdepsl, mapa Ha
mwiockoctu. CedeHus mapa

N3obpaxkenue cdepsl, mapa Ha
mwiockoctu. CedeHus mapa

[{unuuapudeckas MOBEPXHOCTb,
o0pa3yoIne UIHHIPHIECKON
MOBEPXHOCTH, OCh

[WINHAPUIECKON MOBEPXHOCTH




[HunuHapudeckas TOBEPXHOCTb,
oOpa3syromue NUIHHIPHIESCKON
MMOBEPXHOCTHU, OCh

HAJTUHIPHYECKON MTOBEPXHOCTH

[{uuHIp: ocHOBaHUS U OOKOBasI
MMOBEPXHOCTh, 00pa3yromas u
0Cb; IIIOIaab OOKOBOH U IIOIHOM
IIOBEPXHOCTH

10.

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroIast 1
0Cb; IIIOIIaab OOKOBOM U ITOIHOM
MMOBEPXHOCTH

11.

N306paxkenne nunuHapa Ha
IUIOCKOCTH. Pa3BépTka
nuvHapa. CedeHus NWINHAPA
(TITOCKOCTHI0, MapaljIeIbHOM UiTn
MEPIEHIUKYISIPHONW OCH
LHMIMH]IPA)

12.

N3o0paxkenue muimHapa Ha
mockocTu. Pa3zéprka
mrHapa. CeueHus MIMHIpa
(TUIOCKOCTBIO, MapATIICIBHON UITH
MIePIEeHIUKYISIPHOM OCH
WIHH]IPA)

13.

KoHnyeckast noBepXHOCTB,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPIINHA
KOHHMYECKOU IMOBEPXHOCTH

14.

Konnueckas NIOBCPXHOCTD,




o0pa3ymolire KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOW MOBEPXHOCTHU

15.

KoHyc: ocHOBaHHE 1 BepIIHHa,
o0pasyromias 1 0Ch; IUIONIA]b
OOKOBOM U MMOJIHOW MOBEPXHOCTH

16.

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas 1 0Ch; IJIOIA/Ib
OOKOBOH U MMOJIHOW TOBEPXHOCTH

17.

VY ceuéHHbIN KOHYC: 00pa3yrolue
U BBICOTA, OCHOBAaHUA U OoKOBasd
IIOBEPXHOCTh

18.

VY ceuéHHbIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBaHHS U OOKOBast
MIOBEPXHOCTH

19.

N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIIOCKOCTBIO,
[apaJuIeIbHON OCHOBAHMIO, U
IJTOCKOCTBIO0, MPOXOISIICH yepe3
BEPILUHY)

20.

N3o0paxenue konyca Ha
IJTIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIIOCKOCTBIO,
MapasieIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXOJIAINEH uepes
BEPILNHY)

21.

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB




KomOunanwms Ten BparieHus u

22. 1
MHOTOTPaHHUKOB
MHororpaHHuK, ONUCaHHbII
’3 okoJ10 chepsl; cdepa, BIucaHHas 1
B MHOTOTPaHHUK WU B TEJIO
BpaIICHUS
MHOrorpaHHuk, ONMCaHHbIN
24 okolo cepsr; chepa, BiiricaHHAS 1
' B MHOTOTPaHHUK WJIH B TEJIO
BpaIICHUS
55 [Tonsitue 06 06bEMe. OCHOBHBIE 1
' CBOICTBAa 00BEMOB TEJI
26 [Tonsitue 06 06bEMe. OCHOBHBIE 1
' CBOICTBa 00BEMOB TET
27. O0BEM nuIMHIpa, KOHYCA 1
28. O06bEM UIMHpa, KOHYyCa 1
29. O06bEM mapa u wiomaask chepsl 1
30. O06BEéM mapa u riomaas cheps 1
[TogoOHEbIe TeNa B MPOCTPAHCTRE.
31 CoOTHOIICHUS MEXTY 1
' TJIOMIA/ISIMU TTOBEPXHOCTEH,
o0BEMaMH MOJOOHBIX Tel
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
32 CooTHOILLIEHUS MEXKTY 1
TUIOMIAISIMU TTOBEPXHOCTEH,
o0BEMaMK MOJOOHBIX Tel
33 [Tomo6HbIE Tena B MPOCTPAHCTBE. 1

CooTHOIIEHUS MEXTY




IUIOMIA/ISIMH TTOBEPXHOCTEH,
00BEMaMU ITOTO0HBIX TEJT

Kontponbnas padora Nel "Tena

34. BparieHus, 00beMbl Te"
35 BekTop Ha IJI0CKOCTH U B
' HPOCTPAHCTBE
36 BekTop Ha IJI0CKOCTH U B
' [POCTPAHCTBE
37 CrnosxeHue v BBIYMTAHNE
' BEKTOPOB
38 CrnosxeHue v BBIYMTAHNE
' BEKTOPOB
39. YMHOKEHUE BEKTOPa Ha YUCIIO
40. YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenune BekTopa 1o Tpém
41. HEKOMILIaHAPHBIM BEKTOPaM.
[IpaBuno nmapamnenenumnena
Pasnosxenne BekTopa 1o TpéM
42. HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuno nmapamenenumnena
Pemenne 3ama4, CBSI3aHHBIX C
43. IIPUMEHEHHUEM NPAaBUJI JE€HCTBUN
C BEKTOpaMu
Pemenue 3anay, cBA3aHHBIX C
44, IIPUMEHEHHUEM ITPaBWJI JEHCTBUM
C BEKTOpaMu
45 IIpssmoyronbHas cucrema

KOOpAUHAT B IPOCTPAaHCTBC.




Koopaunats! BekTopa.
[Ipocreiimue 3aga4yu B
KOOPJMHATAX

46.

IIpsimoyronbHas cucrema
KOOpJUHAT B IIPOCTPAHCTBE.
Koopaunars! BekTopa.
[Ipocreiimme 3agayu B
KOOpAUHATax

47.

Yros Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

48.

Yros Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

49,

Breruucnenue YTJIOB MCXKAY
MMpsAMBIMHA U TNIOCKOCTAMU

50.

Brruncienue YTJIOB MCKAY
MMpsAMBIMHA U TNIOCKOCTAMU

51.

KoopanHaTHO-BEKTOPHBII METOA
IIPY PELICHUN T€OMETPUUECKUX

3aga4

52.

KoopanHaTHO-BEKTOPHBII METOA
IIPU PELICHUN T€OMETPUUYECKUX

3aaa4

53.

KoopanHaTHO-BEKTOPHBIN METOJT
IIPU PEIICHUH F€OMETPUYECKHUX

3aaa4

54,

KonTponbnas padorta Ne2




"BekTopbl 1 KOOPJMHATHI B
npocTtpaHcTae"

55.

[ToBTOpEeHME, 0000IIEHNE U
cHCTEeMaTH3alus 3HAHUH.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca IIIaHUMETPUN

56.

[ToBTOpeHUE, 0600IICHNE 1
CUCTEMATU3ALMs 3HAHUH.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOpPEMBI Kypca IUIAaHUMETPUHU

57.

[ToBTOpenue, 0600IIEHNE 1
cucTeMaTu3anus 3HaHHM.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIaHUMETPUU

58.

IToBTOpEeHME, 0000IIEHNE U
CUCTEMaTHU3aIMs 3HAHUH.
OcHoBHbIE QUTYpPBI, PaKTHI,
TEOpEeMBI Kypca MIaHUMEeTPUr

59.

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTHU3aIMs 3HAHUNA. 3a1a4un
IUTAHUMETPUH U METOBI HX
pelreHus

60.

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aIMs 3HAaHUNA. 3a1a4yn
TUTAHUMETPUH H METOJIbI UX
peuieHus

61.

IToBTOpenue, 0000IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4un
TUTAHUMETPUH U METOJIbI HX




pelieHus

62.

[ToBTOpEeHME, 0000IIEHNE U

cUcTeMaTH3alis 3HaHU. 3agauu

IUTAHUMETPUHN U METOJIbI UX
pelieHus

63.

[ToBTOpEeHME, 0000IIEHNE U
CHCTEeMaTH3alus 3HAaHHU.
OcHoBHBIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca CTepEOMETPUH

64.

[ToBTOpenue, 0600IIEHNE 1
CUCTEMATU3ALMS 3HAHHUM.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOPEMBI Kypca CTepeoMeTpUun

65.

HroroBasi KOHTpOJIbHAS paboTa
(mpomexyToYHas aTTecTaIus)

66.

[ToBTOpEeHue, 06001IeHNE 1
cUCcTeMaTH3aIus 3HAHUH

67.

[ToBTOpeHue, 06001IeHNE 1
cUCcTeMaTH3alus 3HAHUH

68.

[ToBTOpeHue, 06001IeHNE 1
crcTeMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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