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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M INPOUCXOKIACHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOr0 M HAEaJbHOT0, XapakTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUs, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJIeHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIIECHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00NAcTIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4EOHOM M TPYIOBOM J1€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crielniuPUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa3oBaHuUs
10 CIEIUAIBHOCTSM, HE CBS3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaromnigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenuPukoid TreoMeTpUU U HEOOXOIUMBbIEC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHHe 1eTd OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIMX 3ajad. lIpuopuTeTHbIMM 3aJayaMd  OCBOCHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMINX OMKMCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmMupoBaHuMe yMeHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHUE METOJIaMU PEIICHUs 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUE YMEHHUS TMPOBOJIUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEM
OoOy4JarommMxcs, IMO3HAaBAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEIEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCcsl B Kypce CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, @ OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs HE TOJbKO IO COJEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEHEro 00IIero o0Opa3oBaHMs.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOUYHbIe MHOKECTBEHHbIE CBS3H.

BocnurarensHbii noreHuual npeamera «l'eomerpus» peanusyercs yepes:

o TMpUBJICYCHUE BHUMAHUA OOy4YarONIUXCA K IIEHHOCTHOMY  acCIeKTy
M3y4aeMbIX Ha YPOKax SIBJICHUH, OpraHU3AIMIO WX PaOOTHI C OJTydyaeMoi Ha



YpOKE COIHMAIbHO 3HAUYUMOM uUHPOpMaAnMell — WHUIUUPOBAHUE €€
00CYKII€HMsI, BBICKAa3bIBAHUS 00YYarOIIMMHCS CBOETO MHEHUS T10 €€ ITOBOJY,
BBIPa0OTKH CBOETO K HEM OTHOILICHUS;

e JIEMOHCTpALMIO OOYYaIOUIMMCS NPUMEPOB OTBETCTBEHHOTO, I'PaKIaHCKOTO
HOBEJCHMS, MPOSBIEHUS YEJOBEKOIIOOU M J00pOCEpAECYHOCTH, Yepes3
1noJ00p COOTBETCTBYIOUIMX TEKCTOB JMJI YTEHHUs, 3a4ad JUIsl pEIIeHus,
pOOJIEMHBIX CUTYallUH A7t OOCY>KJICHHS B KJIacce;

o TPUMEHEHHE Ha YpOKaX MHTEPAKTUBHBIX (hopM paboTHl ¢ 0OYyHaIOUMMHUCA:
UHTEIJICKTYalbHBIX WIP, CTUMYJIUPYIOLUIUX MO3HABATEIbHYIO MOTHUBAIIHIO
oOy4aroluxcs; JUAaKTUYECKOTO TeaTpa, T/ie MOTyYCHHbIE Ha YPOKE 3HAHHUS
OOBITPBIBAIOTCA B TEAaTPAIbHBIX MOCTAHOBKAaX; JAMCKYCCHH, KOTOpBIE AAIOT
00y4aroIUMCsl BO3MOXXHOCTb MPUOOPECTH OMBIT BEICHUS KOHCTPYKTHUBHOTO
JMaliora; TPYNIOBOW paboTel wWiuM paboThl B Mapax, KOTOpPbIE yd4aT
oOy4JarommMxcsi KOMaHAHOW paboTe U B3aUMOJACKHCTBUIO C JIpPYrUMU
00yJarOmMMUMHUCS;

e VHUUMHAPOBAHME W  TMOIAEPKKY  HCCIEIOBATEIBCKONM  JIEATEIIBHOCTH
oOy4Jarommxcs B paMKax pealu3alud UMH UHAUBUAYAJIbHBIX U TPYHIOBBIX
UCCIIEOBATENbCKUX IPOEKTOB, 4YTO JAcT OOYyYaroIIMMCS BO3MOXXHOCTb
PUOOPECTH HABBIK CAMOCTOSITENIBHOIO PEHIEHUSI TEOPETUYECKON MTPOOIIEMBI,
HaBBIK TE€HEPUPOBAHMS U OQPOpPMIIEHUS COOCTBEHHBIX WJEH, HaBBIK
YBOXUTEIBHOTO OTHOIIEHUS K YYXHM HAEsIM, O(QOpMIEHHbIM B padoTax
JIpYTUX HCclenoBaTesiel, HaBbIK IMyOJUYHOIO BBICTYIUICHUS —IEpen
ayJIMTOpHEN, apIYMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PCHMUS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoaures 2 dyaca B Henemo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHaMKyIIlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 0  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MEepIEeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcrBa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl Tpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAS MHpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA M TPaBUJIbHBINA
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue UWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOunanuu Ten BpalleHuss YW MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallECHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miiockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU € Bekropamu. [IpsmMoyrosnbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0e30MmacHoro o0pasa >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (3710pOBO€ MUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HA TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYICCKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHONW M COIUATBHOMN
Cpeapl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpoO0IieM;
OpPHCHTAIlC Ha NPUMEHCHHE MAaTEMATHYCCKUX 3HAHWW JJIS PCICHHs 33jad B
00JIACTH OKpYJKAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOW JMeATEIBHOCTH, JTaloB €&
pa3sBUTUSA W 3HAYMMOCTH JUUIS PA3BUTHS [IMBHWIW3ALWW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIIECIOBATECILCKYIO JICITCIbHOCTD
WHINBUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oelicmeus, — obecneyuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c80eHUe
Memo008  NO3HAHUA  OKpYHCAwe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeicTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynupoBaTh W MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII AKCTICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaumeii:

e BBIABISATH ACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B pa3NU4HbIX (opmMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VHuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIpUHUMATh U  (GOPMYyIHUPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaTbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TIPHHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMH  CaMOIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKON 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUHN
3a7a4d, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJU M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEJICTBHUS U3 HHUX MPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroJyl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBat  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapalJIeIICTIUIIE IbI).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHUI
CBEpXy, COOKY, CHHU3Y.

Permarp 3aaun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMpsAMOH, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMONM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKThl I PEUIEHUsS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IMOHUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTb,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaneHus (HWJIMH]P, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BBHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
rE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHUS.

Bb4uchsTe COOTHOLIEHUS] MEXIY IUIOMAASMH MOBEPXHOCTEH M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeEHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, Yroj MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAr0B PEMICHHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte npocreimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne IPOTPAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKW3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MOJMYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJIU3UPOBATh pPEajbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M TEOpeM, amnmapara aareOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia n3o0paskeHus! Ha pUCYHKaX: 1

n300pakeHMsI IIIOCKOCTEH, MapasuienbHbIX

HPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH, |

nepeceKaroluecs npsimast v IIocKoCTh

[TonsTHs: nepecexkarouuecs MIOCKOCTH, |

nepeceKaroIuecs npsmas 1 miockocTb

[TonsiTHE 006 AKCHOMATHYECKOM

IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1

CTEPEOMETPUU U CIEACTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM

IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1

CTCPCOMCETPHUU U CIICACTBUSA U3 HUX

TToustie 00 akCMOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




[TapamienbHOCTb MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE: MapajliebHbIE MPSIMbIC B

8 MPOCTPAHCTBE; NapaIEIbBHOCTh TPEX
IPSIMBIX
[TapaymienpHOCTD MPAMBIX U INIOCKOCTEN B

9 npoctpaHctie: [lapamienbHOCTh NPAMON U
IJIOCKOCTH
B3anmHOe pacrosnoxeHue npsiMbIX B

10 IIPOCTPAHCTBE: NIEPECEKAIOIINECs,
napauleJIbHbIE U CKPEILNBAIOIINECS
psiMble

11 VYru1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

12 Yrois Mexay NpsMBIMHU B IIPOCTPAHCTBE

13 Yroa Mexxay npsiMbIMU B IIPOCTPAHCTBE

14 [TapamienbHOCTD IIIOCKOCTEN:
napajulieJbHbIe MII0CKOCTH

15 CBolicTBa napasuieabHbIX TIOCKOCTEN
3HAKOMCTBO C MHOTOI'paHHUKAMH,

16 n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HavanbHble cBeieHus 0 Kyoe U mupamu/ie,

17 uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB
HauanbHble cBefieHns 0 KyOe U mupamue,

18 uX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [TocTpoenue ceuenuit
Kontpoinbnas padora o teme "[Ipsmbie u

22 MJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEM"
[IeprieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHbIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IJIOCKOCTH

29 TeopeMa o psIMOM NEPIIEHANKYIISIPHOU
IIJIOCKOCTH

30 Teopema o ipsIMO¥ EPIIEHANKYIISPHON
IIJIOCKOCTH
[lepneniuKynsIp ¥ HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

1 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSHUE

OT TOYKHU O INIOCKOCTH, paCCTOAHUC OT




HpHMOfI J0 IIIIOCKOCTH

[lepnienquKymIsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYIuibl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSAMOM U INIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla
[TeprieHAUKYJIAPHOCTD MIIOCKOCTEM:

38 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[TeprieHAUMKYIAPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER
[TeprnieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

41 Teopema o Tp€x nmepneHaUKYISIpax

42 TeopeMa 0 TpEX nepHneHAUKYIIApax

43 Teopema o TpEX nmepneHAUKYIApax
KonTponbHas pabora no Temam

44 "TleprieH IUKYISIPHOCTD MPSIMBIX U

rwiockocTe" u "YTIibl MeXAy IpSMBIMU U




45

IUIOCKOCTSIMHA"

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIIeIUIIe U €r0 CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy u
OCHOBaHHE TUPAMHUJIbI; OOKOBAs M MOJTHAS
IIOBEPXHOCTh IMUPAMU/IbI; IPABWIIbHAS U
yCeu€HHas nupaMua

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
npu3sMa 1 npaBuJibHasA NUpaMuaa,
[paBUJIbHAS TPEYrojbHasA MUpaMua U
IPAaBWIBHBIN TeTpasip; KyO
[IpencraBiaenne o NpaBUIbHBIX
MHOT'OT'paHHHMKAaX: OKTadp, JOJAEKadJIp U
HKOCAdIP.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napajiejicnmIc1ax, rnmpaBUJIbHbIX
MHOTI'OI'paHHUKax




Brrancnenue 351eMeHTOB MHOI'OI'PaHHUKOB!

52 . 1
pé6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTU NPSIMON MPU3MBI, TIOIIAH |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU IPABUIILHOM MUPaAMUJIbI, |
TeopeMa O IO OOKOBON MOBEPXHOCTHU
yCeuEHHOM MUpaMUIbI
55 KonTtponpHast pabora o Teme |
"MHororpanHukm"
56 [Tonsarue 06 06BEMeE 1
57 O0BEM TUpamMu bl 1
58 O0bEM upamu/Ibl 1
59 O0BEM TUpaMuIbI 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponsnas pabora no teme "O0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CHCTeMaTH3aIUS
65 3HaHui. [locTtpoeHune ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpEeHue, 06001IEHNE CHCTeMAaTH3 AU
66 3HaHUU. BbIYKCIIEHHE PACCTOSHUI: MEXIY 1

ABYMS TOYKaMH, OT TOUYKHU O HpHMOﬁ, oT




TOYKH O0 IINIOCKOCTH, MEXKIY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpeHUEe, 0600IIEHNE CHCTEeMAaTH3 AU
3HaHUU. BBIYKCIIEHHUE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSMOM U TIOCKOCTBIO, IBYTPAHHBIX

YIJI0B, YIJIOB MEXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIIA/b IOBEPXHOCTH CEphbI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunuuapudeckast TOBEPXHOCTb,
o0pa3yolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh [IMJIMHIPUUYECKOMN
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300pakeHne MUIMHAPA Ha TUIOCKOCTH.
PazsépTra uununapa. Ceuenus

HMIMHIPA (TI0CKOCTHIO, MapaieIbHON
WM TepIEHNKYISPHON OCH LMIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOM IMMOBEPXHOCTHU, OCb U
BEpIIMHA KOHHYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3péptka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlIeIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamnwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BrEicaHHAs B
MHOTOTPaHHUK WUJTU B TEJIO BpalleHUs

13 [Tonsatue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHo1IEHNs MEX Y TUIOINAJIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 Cno>xeHue ¥ BhIYMTaHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
NPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHarsl BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB
Brruncnenue yrioB Mex1y NpsSMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METO MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4

27

28

29

30

Kontponbnas pabota o teme "Bektopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucremMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 06001IeHNE 1
cucremMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 0000IIEHNE U
cHCTeMaTH3alus 3HaHuil. 3a1a4un
TUITAHUMETPUH U METOIbl UX PELICHUS




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allis 3HaHUM. 3a1auun 1
TUTAHAMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
1 cucrtemaTtusanus 3HaHuii. OCHOBHBIE |
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 HroroBas koHTpoabHas paboTa 1 1
34 [ToBTOpEHME, 0606meHI:Ie " |
CUCTEMAaTH3aIHsI 3HAHUHA
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 56329272446943365375691549892248362578707919208
Bnageney 3aocTpoBHLIX TaTbAHa MuxaiinoeHa

OeicTevTened C 27.03.2023 no 26.03.2024



http://www.tcpdf.org

		2023-11-09T11:16:04+0500




