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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPH PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAILHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JA€WCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
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 «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHhIMM 3aJayaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

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

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE 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 PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPIKAHU.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMmbl, pacnpeneleéHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKHX MPEACTaBICHUN OO0Yy4yaroUIMXcs, paclIupss M
yrayOnsis e€, o0pasysi MpOUYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBarolmuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IUIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yTJa.
[lepneHAMKyJISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  NPOEKIUs  QUIypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKocTer. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOTOrpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIIbHAS TPEYroJibHasE MHUpaMUAa W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
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

HunmuHapuyeckas TIOBEPXHOCTB, oOpazyrorniue HWIMHAPUYIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka IMIIMHApA U KOHYCA.

KoMOuHanuu Tenm BpamieHHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpallEHUS.

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

[Togo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. CI0KEHUE U BEIYMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpaBUJ JACUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. [Ipocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PduznyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0e30MmacHoro o0pasa >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (37I0pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

Tpynosoe BociuTanue:

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



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO  XapakTepa JKOJOTHYECKUX  IMPoOIIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTHUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATCIBCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYICAWe2o0  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXAYy MOHATUAMH, (OPMYIUPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

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

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIONIUME MPOTHUBOPEUYHUE, MPOOIeMYy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWUKOB  PA3JUYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOXO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATEIbHOCTH, IUJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbI» W HWHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IIPU PEUICHUHU
3a7a4i, BHOCUTh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHUS WIM HEAOCTH)KEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAWTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugpunupoBaTe B3aUMHOE paCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIia; JMHEWHBIH yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA M HEBBITYKJIIBIH
MHOTOTPaHHMK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJliesienunesn, Kyo).

KnaccudummpoBat  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUUCCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

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

[TpumensaTs reomeTpuueckue (HakThl Il PEUIEHUsS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B AIBHOM (opMe.

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

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJIbHBIC
CUTyallud Ha S3bIKE TI'EOMETPUH, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; ceprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOLNIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

BbaucnsTe COOTHOUIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00BEMaMu
MOT00HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, HHTEPNPETHUPOBATH M IMPEOOpPa30BbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAMH OHM 00J1a/1a10T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE IMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reoMeTpuueckue ¢akThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KAa3aTeIbCTBO MATEMATHUYECKUX OTHOIIEHHUU W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUA B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKJICHUEM F€OMETPUUECCKUX BEIIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoimuecTBo
Ne 4acoB dueKkTpoHHbIe (LM (POBbLIE)
HaumeHnoBaHue pa3iesioB M TeM IPOrpaMMBbl
n/n KouTpoabHubie oOpa3oBaTe/ibHbIE pecypchl
Bcero
padoThI
1 BBenenue B crepeoMeTpuio 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepneHUKyYISIPHOCTD NPSAMBIX U INIOCKOCTEN 12
4 VYTriel MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

KouunyecTBo
Ne HanmeHoBaHMe pa3jeioB U TeM 4acoB DJIeKTpPOHHbIe (LM (POBHIe)
n/n NMPOrpamMMbl Beero KouTpoabubie oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 Tena BpameHus 12
2 OOBEMBI TET 5 1
3 BekTopsl U KOOpAMHATEHI B 10 |
MIPOCTPAHCTBE
4 [ToBTOpeHME, 0606HI€HIEG, 7 1
CUCTEeMaTH3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne DJIeKTPOHHBbIE TU(PPOBHIE
Tema ypoka KoanuecTBo P bp
n/n o0pa3oBaTe/bHbIE PeCypChl
JacoB
OCHOBHBIE ITOHSITUI CTCPCOMETpPHH: TOUKA, IIpsiMasl, IIIIOCKOCTb, https://www.yaklass.ru
1 npocTpancTBo. [IpaBuina n300pakeHUsI Ha PUCYHKAX: U300paKCHIUS 1 https://urok.1c.ru/ http://fcior.edu.ru
IUIOCKOCTEH, MapaieNbHbIX IPSIMBIX (OTPE3KOB), CEpEIHBI OTPE3Ka http://methmath.chat.ru
o https://www.yaklass.ru
[TpaBuiia n306paxkeHust Ha pUCYHKaX: H300pakeHUs TIOCKOCTEH, )
2 napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka I https:/urok.lc.r/ hitp://fcior.edu.ru
p p p » CCPeA P http://methmath.chat.ru
https://www.yaklass.ru
[TonsTud: nepecekarommecs MIOCKOCTH, MEPECEKAIOIINECS pAMast U )

3 I 1 https://urok.1c.ru/ http://fcior.edu.ru
http://methmath.chat.ru
https://www.yaklass.ru

3HaKOMCTBO C MHOTOTpaHHUKaMH, U300paKeHHEe MHOTOTPAaHHUKOB Ha )

4 . . A Tboe o coTexRa 1 https://urok.1c.ru/ http://fcior.edu.ru

UCYVHKAaX, Ha IPOEKIIMOHHBIX YePTEKAX
pUCYHKAX, pocKn P http://methmath.chat.ru
. https://www.yaklass.ru
HavanbHbie cBeieHus 0 KyOe U MUpaMuie, UX Pa3BEPTKH U MOJICTIH. )
5 1 https://urok. 1 c.ru/ http://fcior.edu.ru
CedeHuss MHOTOIPaHHUKOB
http://methmath.chat.ru
. https://www.yaklass.ru
HavanbHble cBeieHus 0 KyOe U MUpaMuie, UX Pa3BEPTKH U MOJICTH. )
6 1 https://urok.1c.ru/ http://fcior.edu.ru
CeueHust MHOTOTPAHHUKOB
http://methmath.chat.ru
https://www.yaklass.ru
[TonsiTe 06 aKCMOMATHYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI )
7 CTeneoMe 1 https://urok.1c.ru/ http://fcior.edu.ru
T METPUN
p p http://methmath.chat.ru
8 [Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUH: CIICACTBUS U3 1 https://www.yaklass.ru




AKCUOM CTEPECOMETPUUN

Pemenne 3ama4d ¢ HCIOIb30BaHNEM aKCHOM CTCPCOMECTPHUH U CIIEACTBUM U3

https://urok.1c.ru/ http://fcior.edu.ru
http://methmath.chat.ru

https://www.yaklass.ru

9 https://urok.1c.ru/ http://fcior.edu.ru
HUX
http://methmath.chat.ru
o https://www.yaklass.ru
IIpruMeHeHrne akCUOM U CIICJICTBUM W3 HU3 MPU PEIICHUH 33]1a4d U UX )
10 https://urok.1c.ru/ http://fcior.edu.ru
HUCIIOJB30BaHUE B JIOKA3aTeIbCTBAaX
http://methmath.chat.ru
https://www.yaklass.ru
Bzaumnoe pacnoiioxkeHue npsiMbIX B TPOCTPAHCTBE: TIEPECEKAOIINECS, )
11 HADAILTCLHLLS H CKOIINBAIOMLIICCS ThaMLIC https://urok.1c.ru/ http://fcior.edu.ru
p pett m p http://methmath.chat.ru
o https://www.yaklass.ru
[TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MAPAIIIEIbHbIE )
12 . S — o0 s https://urok.1c.ru/ http://fcior.edu.ru
OpsIMbIE B IIPOCTPAHCTBE; I JIETLHOCTH TPEX OPSIMBIX
P poctp > 11ap p p http://methmath.chat.ru
o https://www.yaklass.ru
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE: )
13 . https://urok.1c.ru/ http://fcior.edu.ru
[TapannensHOCTH NPSIMOM U TIJIOCKOCTH
http://methmath.chat.ru
https://www.yaklass.ru
14 VYTIIIBl ¢ COHANPABIEHHBIMUA CTOPOHAMHU https://urok.1c.ru/ http:/fcior.edu.ru
http://methmath.chat.ru
https://www.yaklass.ru
15 Yroi Mexay NpsIMBIMU B IIPOCTPAHCTBE https://urok.1c.ru/ http:/fcior.edu.ru
http://methmath.chat.ru
16 Brrunciienue yriioB Mexay NpssMbIMHU B IPOCTPAHCTBE
https://www.yaklass.ru
17 [TapaieapHOCTB TUIOCKOCTEN: MapajlIeIbHbIE TNIOCKOCTH https://urok.1c.ru/ http:/fcior.edu.ru
http://methmath.chat.ru
https://www.yaklass.ru
18 CBolicTBa napasuIeIbHbIX INIOCKOCTEN https://urok.1c.ru/ http:/fcior.edu.ru

http://methmath.chat.ru




[Tpocreiimue npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadip, KyoO,

19
napasuieenuIe
20 [TocTpoenue ceueHuid, MPOXOAAIIMX YEPE3 TPU TOUKHU hitps://urok. Le.ru/
p » 1Ip AAI p p http://fcior.edu.ru
https://www.yaklass.ru
21 ITocTpoeHue ceueHuii: METO/ CIEI0B https://urok.1c.ru/ http:/fcior.edu.ru
http://methmath.chat.ru
KonTpomnpHas padora o Teme "IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE.
22 p p P . poctp https://urok.1c.ru/
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
3 [lepneHAMKyISIPHOCT MPSAMOM U TUIOCKOCTHU: NMEPIEHAUKYISIPHBIE IPSIMBbIE
B [IPOCTPAHCTBE
24 [IpsimMble napaenbHble K INIOCKOCTH https://urok.1c.ru/
25 IIpsamMble epreHAUKYISAPHBIE K IUIOCKOCTH https://urok.1c.ru/
26 [Ipu3Hak neprneHauKyISIPHOCTH MPSAMON U TNIOCKOCTH https://urok.1c.ru/
Pemenue 3anau no reme: «lIpuzHak nepneHMKyIspHOCTH NPSIMOM U
27 a p PHCHAMKYIAP p https://urok.1c.ru/
TIJIOCKOCTH
28 TeopeMa 0 IpsAMO¥ EPIIEHAUKYIAPHON INIOCKOCTH https://urok.1c.ru/
29 Teopema 0 IpsAMON NEPIIEHAUKYIAPHOM IIIIOCKOCTH tps:/urok. Te.w/
p p p JUKYIIAD http://methmath.chat.ru
30 [IpumeHeHnne TeopeMsl O IPAMON NEPIEHAUKYISIPHON INIOCKOCTH IIPH https://urok.1c.ru/
pelenn3anay http://methmath.chat.ru
31 [Mepme AKJIOHHBIE: PACCTOSIHUE OT TO 0 TIJIOCKOC hups://urok. Ie.ru/
MEHIUKYJISIP U HAKJIOHHBIE: TOSIHUE OT TOYKH JIO TNIOCKOCTH
PHCHMIYIAP p a http://methmath.chat.ru
32 [TeprieHANKYISIP M HAKJIOHHBIE: PACCTOSIHUE OT MPSAMOU JI0 TIIIOCKOCTH https://urok.1c.ru/
33 Peurenuie 3a1au Ha Te [Tepme aKJIOHHBIC https://urok.lc.nuf
IEHU 4 Ha TeMy: «lleprneHauKynsp 1 HAKIIOHHBIE)
a y PHCHMKYIAD http://methmath.chat.ru
https://urok.1c.ru/
34 Pemenue 3anau Ha Temy: «llepneHIuKynsp 1 HAKJIOHHBIE»

http://methmath.chat.ru




35

VYTIBl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMON U MIIOCKOCTHIO

https://urok.1c.ru/
https://urok.1c.ru/

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIiia http://fcior.edu.ru
37 Bbluncnenve JIMHEWHOTO yIila ABYTPAHHOIO yria https://urok.le.r/
yrma i T http://methmath.chat.ru
38 [leprieHANKYISAPHOCTD MIIOCKOCTEHN
39 [Ipu3Hak nepneHauKyJISIPHOCTH ABYX IJIOCKOCTEN
40 Pemenue 3anau no teme: «llepneHIuKyIsIpHOCTD IIJIOCKOCTEN: IPU3HAK https://urok.1c.ru/
HEPIEHANKYIIAPHOCTH JBYX TIOCKOCTEN http://fcior.edu.ru
41 Teopema o Tpéx nepneHAUKyIsIpax (mpsmas) hutps://uroh. I c.ou/
p p PHCHMKYIIAP p http://fcior.edu.ru
42 Teopema o Tpéx nepneHAUKyIsIpax (oOpaTHas) https://urok.1c.ru/
43 PelleHme 3aat ¢ CHOHIEM TE0DE o ThEX [eDILe a https://urok.1c.ru/ http://fcior.edu.ru
[ICHU 9 C IPUMEHEHUEM T MBI O TPEX MEPHEHAUKYIISIPax
A P P p PHCHAIKYIAD http://methmath.chat.ru
44 KontponbHas padota no temam "[lepneHANKYISIPHOCTD NMPSMBIX U https://urok.1c.ru/
riockocTeil" 1 "YTbl MeX 1y NPSMBIMU U IIIOCKOCTAMU" http:/fcior.edu.ru
45 Tloustue MHOI'OIrpaHHHKa, OCHOBHBIC 3JICMCHTBI MHOTOI'pPAaHHHKA, https://urok.1c.ru/
BBIITYKJIbIE M HEBBITYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA MHOTOIPAHHUKA http://fcior.edu.ru
46 IIpusma: n-yronbHas Ipu3Ma; FpaHd U OCHOBAHHUS IIPU3MBI; IIpsAMast U https://urok.1c.ru/
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHASI TOBEPXHOCTH MPU3MbI http://methmath.chat.ru
47 [Tapamnenenunen, IpsMOYTOJIbHBIN NApAIICIIECIIUIIE] U €r0 CBOWCTBA hups://urok. Ie.ru/
P > IPAMOYT p g http://methmath.chat.ru
[Tupamuna: n-yroyipHas nupamuaa, TpaHu U OCHOBaHWE TUPAMU/IBL;
48 OOKOBas 1 MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U yCEUEHHAS hutps:/urok. 1c.ou/
P PaMHIBL Tip Y http://fcior.edu.ru
nupamuia
[IpaBunbHBIE MHOTOIPAaHHUKH: TIOHATHE NPAaBUIBHOIO MHOTOTPaHHUKA;
https://urok.1c.ru/
49 IIpaBWIbHAs IpU3Ma U NIpaBWIbHAS MMPaMK/Ia; IPABUIIbHAS TPEYTOJIbHAS

NUpaMuJia U MpaBUIIbHBIN TeTpasap; Kyo

http://methmath.chat.ru




HpC,I[CTaBJ'IeHI/IC O IIpaBUJIBHBIX MHOI'OI'PAHHUKAX: OKTas3Ap, AO0ACKa>Ap U

50
MKOCa’p.
CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, IIPSIMO, hitos.//urok. 1e.ru/
ttps://urok.lc.ru
51 IJIOCKOCTH. DJIEMEHThI CHMMETPUHU B IUPAMUJIAX, TApaJUIeICIUIE1ax, http://feior.edu.ru
IIPAaBWIbHBIX MHOTOIPaHHUKAX
52 Brrurcnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, JUArOHAIH, YTIIbI
53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MTPU3MBIL,
IUI0LIA/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM IPU3MBI
54 [Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUIILHON TUPAMUJIBI, https://urok.1c.ru/
TeopeMa O IUIOoIIau OOKOBOM MOBEPXHOCTH YCEUEHHON MUPaMUIbI http://methmath.chat.ru
55 KonTtponpHast padora no Teme "MHororpanHUKN"
. https://urok.1c.ru/ http://fcior.edu.ru
56 [Tonsarue 06 06pEME MHOTOTPaHHUKOB
http://methmath.chat.ru
.. https://urok.1c.ru/
7 'bEM MUPAMHUJIBI ;
> O0we paMua http://fcior.edu.ru
58 O0bEM yceueHHOM MUpamMuIbl
https://urok.1c.ru/
59 Boruncnenue o6beMa nupamu
http://methmath.chat.ru
60 Pemenue 3amau: «O0bEM TUPAMUIBI»
61 O61E 5 https://urok.1c.ru/ http://fcior.edu.ru
'bEM MIPU3MBI
p http://methmath.chat.ru
62 Boruncnenue o6bema nmpusm
63 Permene 3a1a1: «O6BEM TPH3MED https://urok.1c.ru/ http://fcior.edu.ru
) p http://methmath.chat.ru
. https://urok.1c.ru/ http://fcior.edu.ru
64 Kontponbnas pabora mo teme "OOBEMBI MHOTOTPaHHUKOB"
http://methmath.chat.ru
65 [ToBTOpeHue, 0600IeHNEe cucTeMaTu3amus 3Hanuid. [locTpoeHne ceueHuit https://urok.1c.ru/

B MHOI'OI'paHHUKE

http://fcior.edu.ru




HOBTOpCHI/Ie, O606I.HCHI/I€ cucTeMaTu3anys 3HaHui. Beraucienne

https://urok.lc.ru/

66 aCCTOSIHUI: MEX BYMsI TOYKAMHM, OT TOUYKH J0 IPSIMOH, OT TOYKHU 0 1
p Y ABY i A0 1Ip ’ a http://methmath.chat.ru
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMU
https://urok.1c.ru/
67 Wrorosast KoHTpOJIBbHASA paboTa 1 http://feior.edu.ru
[ToBTOpenue, 0600IIEHNE cUCcTeMaTH3alUs 3HAaHUN. Brrarcienue yrios:
68 MEXIY CKPELIUBAIOIIUMUCS IIPIMBIMH, MEXIY OPSIMOU U INIOCKOCTBIO 1 https://urok. Lc.ru/
Ay cKpell m p ’ Ay IIp ’ http://fcior.edu.ru
JIBYTPaHHBIX YTIIOB, YTJIOB MEXKIY MJIOCKOCTAMU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne Tema ypoka Koai1ecTBo DJIeKTpOoHHbIe HU(pPOBbIE
n/n o0pa3oBaTe/bHbIE PecypChl
4acoB
1 Cdepa u map: ueHTp, paanyc, AuaMmeTp; MIONaab HOBEPXHOCTH ceph 1 https://urok.1c.ru/
) Bsaumnoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTeabHasl MIIOCKOCTh K |
cthepe; momaas chepsl
3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1
4 [{unuaapuyeckas MoBEPXHOCTb, 00pa3yroIIne UIHHIPHUECKON !
MOBEPXHOCTH, OCh IWJIHMHPUIECKON ITOBEPXHOCTH
5 [{unuHap: ocHOBaHMS U OOKOBAs MOBEPXHOCTh, 00pa3yoIlas U OCh; | https://urok.1c.ru/
IUI0Iab OOKOBOM U MOJHOM MOBEPXHOCTU http://fcior.edu.ru
N3obpaxenue munuHaApa Ha TiockocTh. Pa3BépTka nunuuapa. CedeHus
6 HWIMHJIpa (TUIOCKOCTBIO, MapayiebHON WIN NEPIEeHIUKYISIPHOU OCH 1
HUJTUHAPA)
7 Konmnueckast moBepxHOCTh, 00pa3yromie KOHNUYECKOH MOBEPXHOCTH, OCh H |
BEpPIINHA KOHHYECKOW TTOBEPXHOCTH
g Konyc: ocHOoBaHue 1 BepinHa, 00pa3yromias U OCh; IO lb OOKOBOU U | https://urok.1c.ru/
[IOJIHOMN ITOBEPXHOCTHU http://fcior.edu.ru
9 VYceu€HHbIil KOHYC: 00pa3yrolue U BHICOTA; OCHOBAHUS U OOKOBast 1
TIOBEPXHOCTh
N3o00pakeHne KoHyca Ha MIOCKOCTH. Pa3BépTka koHyca. CeueHust KoHyca
10 (TUTOCKOCTHIO, MapauIeIbHONW OCHOBAHUIO, U TUIOCKOCTHIO, TIPOXOISAIIEH 1
yepe3 BEpIINHY)
11 KomOunarws ten BpameHuss 1 MHOTOTPaHHUKOB 1
12 MHoOTOTrpaHHHK, OMIMCAHHBIA 0KOJI0 cephl; chepa, BIUCaHHAS B 1 https://urok.1c.ru/




MHOI'OI'PpaHHUK HUJIM B TCJIO BpalllCHUA

13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA OOBEMOB TE
v https://urok.1c.ru/
14 O0BEM LiHpa, KOHYCa http://fcior.edu.ru
15 O0BEM 1rapa u wiomaas chepsl
16 [Tomo6nbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TIOMIAISIMH https://urok.1c.ru/
HOBEPXHOCTEN, 00bEMaMHK TIOT0OHBIX TEI http:/fcior.edu.ru
https://urok.1c.ru/
n n n n
17 KoHntpoinbHas padora mo temam "Tena Bpamienus" u "OObeMbI TEI http://feior.eduru
https://urok.1c.ru/
1 BexTop Ha MI0CKOCTH U B IIPOCTPAHCTB .
8 CKTOp Ha ILIoCkOC POCTPaHCTBE http://fcior.edu.ru
https://urok.1c.ru/
19 CJ10’)keHHE ¥ BBIYMTAHHUE BEKTOPOB DS.HUL
http://fcior.edu.ru
20 YMHOKEHUE BEKTOPA HA YUCIIO
71 Paznoxenune BekTopa 1o TpéM HEeKOMIUIaHapHbIM BekTopaM. [IpaBuio https://urok.1c.ru/
napauiejaenunena http://fcior.edu.ru
22 Pemenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUJI ICUCTBUI C BEKTOpaMU
3 [IpssMmoyronbHas cucTeMa KOOpJIMHAT B pocTpancTe. KoopanHaTel
BekTopa. [Ipocreiiine 3a1aun B KOOpAUHATAX
https://urok.1c.ru/
24 roJl Mexxay BekTopaMu. CKalIsIpHOE IIPOU3BEICHUE BEKTOPOB .
Yron mexay BekTopa CxkansipHOE TIPOU3BE/ICHNE BEKTOPO http://fcior.edu.ru
25 Brruucnenue yrioB Mexay IpsIMBIMHA U TUIOCKOCTSIMA
26 KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUYECKUX 3a/1a4
27 KonTponbHas pabota no teme "BekTopbl 1 KOOpIMHATHI B TPOCTpaHCTBE" https://urok.1c.ru/
73 [ToBTOpeHnue, 06001IeHNe U cucTeMaTu3alus 3HaHuii. OCHOBHBIE (PUTYPHI,
(bakThl, TEOpPEMBI Kypca IIIaHUMETPUN
79 [ToBTOpeHme, 0600IIEHNE U cUcTeMaTH3anus 3HaHuii. OCHOBHBIE (DUTYPHI, https://urok.1c.ru/

(axThl, TEOpEMBI Kypca IJIaHUMETPUN

http://fcior.edu.ru




[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIMs 3HaHUH. 3a/1a4d TJIAHUMETPUH

https://urok.1c.ru/

30 A METOJBI UX pELICHUS 1 http://fcior.edu.ru
31 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIMs 3HaHUH. 3a/1a4d TJITAHUMETPUH |
Y METOJIbl UX PEIICHUS
1 [ToBTopenue, o6o0IIeHNE U cucTeMaTu3anus 3HaHuii. OCHOBHBIE (DPUTYPHI, |
(bakThI, TEOPEMBI Kypca CTePEOMETPHH
33 Wrorosas koHTpoJsibHas paboTa 1 Eggs///ggrkeﬁ?g
34 [ToBTOpEHKE, 000OIICHUE U CUCTEMATH3AIIMs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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