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HOACHUTEJBbHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBJISIIOIIMMU OCHOBY JJIsI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0OOpa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPa3BUTHUS
JUYHOCTU 00yYaroIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3YJIbTAaTOB OOYyYEHHS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTHsl oOydarommxcs, ¢GopMUpoBaHUs (YHKIMOHATILHOM MaTeMaTHu4ecKou
TPaMOTHOCTH, U3y4€HHUs IPYTUX Y4eOHBIX NUCHUIUTMH. Pa3BuTue y oOydaromumxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TC€OMETPHUECKUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOrO0 W HACATbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEeMAaTHUUECKOTO0 MOJICITUPOBAHUS B HAYUYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
ydalmxcs, a TakkKe KauyecTB MBIIIJICHHs, HEOOXOAWMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOPMHUPYEMOE TMpPU HU3YYCHHH OOYYArOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH M MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPKICHUN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHUH 3a]a4 e€CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKwu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JAcCTsIX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaNIbHOTO ObITHS, (opma
OTpaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS W aKTHUBHOTO



npeobpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAXXKHBIX KadyeCTB, MO3TOMY aKTyaJlbHA
3amaya (opmMupoBaHHs y 0O0ydYaromUXcCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaNPaBICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crnequ(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJ0JIKEHNs 00pa30BaHUS
10 CNIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BAHUEM F€OMETPHUHU.

[IporpaMMa mno reoMmerpuu Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
oOyuarolmxcs CpeHeN LIKOJIbI, HE MCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTH OOIIME MATEeMaTHUYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMEeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOYKHOCTh HM3YYUTh I€OMETPHUIO OoJee
ri1yOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHMSX B MPOPECCUOHAIBHON JAEATENBHOCTH.

JlocTikeHHe 1LeIM OCBOEHMSI MpOrpaMMbl OOECTIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHpIMM 3aJauaMM  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBISIFOTCS:

e (opMHpOBaHHE TMPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIbTYPbI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYKAOIUM MUPOM;

e (opMupoBaHuE NpPEACTaBICHUS O MHOTOTPAHHUKAX W TeJNaX BpalleHUs
KaK O BKHEHIINX MaTeMaTHYECKUX MOJEINSAX, MO3BOJSIOIIUX OMUCHIBAThH
Y U3y4aTh pa3Hble SIBJICHUS OKPY’KAIOLEro MUPA;

e (opMupoBaHue yMEHHs pacno3HaBaThb Ha YepTEkKax, MOACISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHHS Ha M300paMeHUsX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIEHUS  OCHOBHBIX  THIOB  3aj]lay;
dbopMupoBaHHE YMEHHUS MPOBOAUTH  HECJIOXKHBIE JIOKa3aTeJabHbIE
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3ajJad U 3a4ay C
IPAKTUYECKUM COJIEP)KAHUEM;



e pa3BuTHE VHTEJJIEKTYaJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, peNeBaHTHOU
IrEOMETPUU: yMEHUE PACIO3HABaTh IIPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYallHsIX M MPU W3YYEHUHU JIPYTUX Yy4eOHBIX IPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMyIMpoBaTh HX Ha A3BIKE
IE€OMETPUH U CO3/1aBaTh F€OMETPUUYECKHE MOJIEH, IPUMEHATH OCBOCHHBIN
I€OMETPUYECKUN aImapar Juisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPaMMBbI SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4eHMs 3a7a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTUBHBIX IIPOLIECCOB, MOTHUBUPYET K
JaJbHEUIIIEMY HU3YyUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarIsiAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozaepkarenbHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercas He TOJBKO 10 COAEP/KATENBbHBIM JIMHUSAM, HO W 1O TojaMm
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacnpefesN€HHBIM MO0 ToAaM OOyuYeHwus,
CTPYKTYpUPOBAaHO TakKUM O0O0pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKHUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIIATENBHO, C
COOJII0JIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEACTaBICHUN OOydarolmuXcs, paciuupss u
yrayOssist e€, o0pa3yst MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa rojga ooydenus - 102 yueOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeummBaronmecs npsmele. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHU.

[lepnieHAUKYIAPHOCTD NMPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHANKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJ, JIMHEWHBIM yroJl JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CedyeHnst Npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MNHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpaimenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOoHyC: ocHOBaHuME U BepIlirHa, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, AUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IJIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tousarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mapa u 1mIomass chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMA
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaUieTbHO W TEPIEHIUKYJSIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToi Mexay BekTopaMu. CKajasipHOE NPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO MpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeIyp TpakIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILEro.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, peleHnu, paccy X IeHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JI0pOBbIO (3710pOBOEC TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpILIaThb OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHUYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpenbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa OSKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIIeH Cpelbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOILEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHHMAaHHEM
MaTEeMaTHYECKONH HayKW Kak c(epbl UYeTOBEYECKOW MeATEIbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYICaArowe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMyIHpoBaTE W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM  JUISE  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebCcKHe IeiCTBHS:

e HCIOJBH30BAaTh BOIPOCH KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpoOIemy,
yCTaHaBIMBAaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHMPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
Oo0BbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEIBLHO (POPMYJIHUPOBATH 00OOIIEHUS U BBIBOJIBI O PE3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000O0IICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIBJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B PA3INIHBIX (opMax,
WJUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaAEKHOCTD uHbopMaIu 1o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

copMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAOUWUXCHL.

OOmenne:



BOCIpUHUMATh #  (GOPMYyIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI T10 CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pPE3yNbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MpH pENIeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11e7Th
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CyX1eHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOI 4YacTh pPabOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHUs
C YU4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO03HABATEJILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peUIeHUs MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [I€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHUS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOAWTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMas, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAaHHBIA yToOJI, TpPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN TapaJijIesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHHUS iAo
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAaHHUKH; TPaBUIIbHbIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIenuneabl).

OmnepupoBaTh MOHATHIMH: CEKYII[as INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHLIMIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YS METOJ, CJIEO0B.

CtpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUUCCKUX BEIMYUH MO 00pas3aM Win
aITOpUTMaM, TPUMEHSST W3BECTHHIC AaHAJTUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHMCIEHHE YIJIOB  MEXIy
CKPCIIMBAIOIIMMUCS ~TPSIMBIMH, MEXIy MNPSAMOM M  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) € TMpuMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TCOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKTbl Uil PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroliuX HECKOIbKO IIAr0oB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpyBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJTYYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIE IIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHJPHUYECKAs MOBEPXHOCTh, 0Opa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUS.

Bb4ucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemble (QUTYpsl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUJIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HMHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIal0T.

[IpuMeHSTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMmeTpuueckue (akThl JUIsI PELIEHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte npocreimme reoMeTpUYECKUE 3a4ayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTEHIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAHHON TMPOOJIeMbl, MOJEIUPOBATH PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TE€OpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BETUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieHIMKYISIPHOCTD NPSIMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMS, PACCTOSTHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE

HaumeHnoBaHue pa3jaeioB U TeM nu¢pposbIe
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )

NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE

padoThI padoThbI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cUucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounuectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie

Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bceero U3YYeHUS o0pa3oBaTe/bHbIE

padoThI padoThbI pecypes:

OCHOBHBIE TIOHSTHS CTEPEOMETPUH: TOUKA,
HpHMaﬂ, IIJIOCKOCTD, HpOCTpaHCTBO.
[NpaBuina n300paXkeHUsl HA PUCYHKAX: 1
apucy 05.09.2023
I/I306pa)KeHI/I5[ IIIIOCKOCTCH, HapaﬂHeHBHBIX

IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[TonsTHs: nepecekarouecs MIOCKOCTH,
[IepECEKarOIIUECS IIpsAMas U INIOCKOCTh 07.09.2023

IMonsTHs: Nepecekaromuecs IOCKOCTH,
nepeceKaroIuecs npsmas 1 miockocThb 12.09.2023

3HaKOMCTBO C MHOT'OrpaHHUKAMH,

I/I306 A KCHHUEC MHOTOI'PAaHHUKOB Ha 1
P P 14.09.2023
pI/ICYHKaX, Ha HpOCKHI/IOHHBIX ‘{epTe>KaX

HauanpHble CBEICHUS O KY6C " nupamMuze,

HX Ppa3BCPTKU U MOJCIIN CeueHuns 19.09.2023
MHOT'OT'PpaHHUKOB

HavanpHbIe cBeneHns 0 KyOe U mupamuze,

€ . 1
UX pa3BEPTKU U Mozaenn. CedyeHust 21.09.2023
MHOT'OI'PAaHHUKOB

[TousTHEe 00 aKCHOMATHUYECKOM

: 1
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 26.09.2023

CTEPEOMETPHUH U CIIEACTBUS U3 HUX




10

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUH U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

MMOCTPOCHUHU CTCPEOMECTPHUHU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

TToHsaTHEe 00 aKCHOMATUYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

28.09.2023

03.10.2023

05.10.2023

11

B3anmHOE pacnoyioxKeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
HapajIelIbHbIE U CKPEIINUBAIOLINECs
npsMble

10.10.2023

12

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUICIIBHBIE TIPSIMBIE B

MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
IPSMBIX

12.10.2023

13

14

15

[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh TPSAMON U

IIJIOCKOCTH

Vel ¢ COHaITpaBJICHHBIMU CTOPOHAMU

Yroa Mexay nNpsMbIMU B IPOCTPAHCTBE

17.10.2023

19.10.2023

24.10.2023

16

17

Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napaJuleIbHbIE III0OCKOCTU

26.10.2023

07.11.2023




18

CBolicTBa mapajuiesIbHbIX MJIOCKOCTEN

09.11.2023
[Tpocreiimre npocTpaHCTBEHHbIE (GUTYPBI
19 HAa TIOCKOCTHU: TETpasp, KyO, 14.11.2023
napajuiejaenunes
20 [TocTpoenue ceuenumii 16.11.2003
21 [TocTpoenue ceuennii 21.11.2003
KoHntpoinbHas padora o teme "[Ipsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapanneanocI;L rg);[MLIX U TJIOCKOCTEH" 23.11.2023
[IeprieHIUKyYIAPHOCTH NPAMOU U
23 IJIOCKOCTH: MEPIICHIUKYJISIPHBIE PSAMbIE B 78.11.2023
IIPOCTPAHCTBE
24 [IpssmMble napasenbHble U
NEePIEeHIUKYIISIPHBIE K MJIOCKOCTH 30.11.2023
)5 [IpsimMble mapanienbHble U
MEPIECHINKYIISPHBIE K INIOCKOCTH 05.12.2023
26 [Tpu3Hak NeprneHuKyISpHOCTU IPSIMON U
IJIOCKOCTH 07.12.2023
7 [Ipu3Hak neprneHANKYISIPHOCTH IPSIMON U
IJIOCKOCTH 12.12.2023
)3 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIIIPHOU
IJIOCKOCTH 14.12.2023
79 Teopema o0 psIMO¥ TEPIIEHAUKYIISIPHOU
IJIOCKOCTH 19.12.2023
30 Teopema o mpsiMON NEPICHANKYIIPHON




31

IIJIOCKOCTHU

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
pPacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

21.12.2023

26.12.2023

32

[lepneniuKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 IJIOCKOCTH,
pPacCTOsIHUE OT MPSIMOM 10 IJIOCKOCTH

28.12.2023

33

34

35

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IJIOCKOCTH,
PacCTOsSIHUE OT MPSIMOU JI0 IIIOCKOCTH
[lepieHIUKYISIp ¥ HAKIIOHHBIE:
paccTosiHuE OT TOYKHU 10 INIOCKOCTH,
PacCTOSIHUE OT IPSIMOU 110 IIIOCKOCTH
VYIuibl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSAMOM U IIOCKOCTBIO

09.01.2024

11.01.2024

16.01.2024

36

37

38

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYT'PaHHOI'O yTIila
IlepneHAUKYISAPHOCTD MIJIOCKOCTEMN:
IIPU3HAK NEPIICHIUKYJIIPHOCTH IBYX
IJIOCKOCTER

18.01.2024

23.01.2024

25.01.2024

39

IlepneHAMKyISIPHOCTD MIJIOCKOCTEM:
NpU3HAK [EPIEHIUKYIIAPHOCTH IBYX
IIJIOCKOCTEMN

30.01.2024

40

[lepneHAMKyISIPHOCTD MIJIOCKOCTEM:
MPHU3HAK NEPIEHANKYIISIPHOCTH ABYX
IIJIOCKOCTEMN

01.02.2024




41

42

Teopema o Tpéx nepneHAuKyIIpax

Teopema o Tpéx nepneHAuKyIsIpax

06.02.2024

08.02.2024

43

44

45

46

47

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

KonrponbHas pabora no remam

"IlepnieH IUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTibl MeXAY IPSIMBIMU U
IUIOCKOCTSAMU"

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'PaHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PaAHHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpu3sma: n-yrosibHas pu3Ma; rpaHu v
OCHOBAaHUS IPU3MBL; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTb
PU3MBI

[Tapamnenenunes, NpsAMOYTrOJIbHBII
napajuleeuIe] U ero CBOMcTBa

13.02.2024

15.02.2024

20.02.2024

22.02.2024

27.02.2024

48

[Inpamuia: n-yrosgpHass NMpaMuia, TpaHu
Y OCHOBaHUE MHUpaMuUbl; O0KOBas U
ITOJIHASI IOBEPXHOCTh MUPAMHU/IBI;
[IpaBUJIbHASA U yCECYEHHAS TUPAMUIA

29.02.2024

49

[IpaBuIBHBIE MHOTOTPAHHHUKU: TOHSATHE
IIPaBUIILHOTO MHOTOI'PaHHHUKA,;
IIpaBUJIbHAS NTPU3MA U MTPaBUJIbHAS
NMpaMua; IpaBUiIbHAs TPEYrOJIbHAS

05.03.2024




50

NUpaMuJia U MpaBUIIbLHBIN TETpadap; Kyo

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3p, JOJACKa’Ip U
UKOCa3P.

07.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, TNIOCKOCTH.
DIEMEHTB CUMMETPUH B TUPaMUIaX,
napajuieienuneax, npaBuIbHbIX
MHOI'OIPaHHHUKAX

12.03.2024

52

53

54

55

Brraucnenne 31eMeHTOB MHOTI'OIrpaHHUKOB:
pé6pa, TuaroHasnu, yribl

[Tnomanb 60KOBOM MOBEPXHOCTH U MOJHON
IIOBEPXHOCTH IIPSAMOM IPU3MBI, IIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOM
ITOBEPXHOCTHU MIPSIMOM MPU3MBI

[Tnomaas 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTHU IIPABWIIBHOM MUpaMU/IbI,
Teopema O TUIOAau OOKOBOM
MOBEPXHOCTU YCEUEHHON TUPAMU/IBI

KonrponbHas pabora no reme
"MHororpanHuku"

14.03.2024

19.03.2024

21.03.2024

04.04.2024

56

[Moustue 00 00BEME

09.04.2024

57

58

O06bEM upaMu/Ibl

O0BEM TUpaMHUTBI

11.04.2024

16.04.2024

59

O06bEM upaMuIbl




18.04.2024

60 O0nBe 1
DM TTHpaMIIH 23.04.2024
61 O06Bé 1
PEM HPHSMET 25.04.2024
62 O0nBe 1
DEM TIPHIMBL 02.05.2024
63 O0nBé 1
DEM TIPHIMET 07.05.2024
64 KonTtponpsHast padora no teme "OO0bEMBI |
MHOTOTPaHHUKOB" 09.05.2024
[ToBTOpEHue, 0000IIEHNE CUCTEMATH3AIIHS
65 i. I1 7 1
3Hanui. [loctpoeHue ceueHnii B 14.05.2004
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CCTEeMaTU3alIUS
3HaHUH. BeIYKCIIeHHEe paCCTOSHUN: MEXIY
66 i 1
JBYMS TOYKAMH, OT TOYKH JI0 IPSIMOH, OT 16.05.2024
TOYKH /10 TJIOCKOCTH, MEKIY
CKPEIINBAIOIIUMHUCS TPSIMBIMU
67 154 1
TOTrOBasi KOHTPOJIbHAs paboTa 51.05.2004
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITIS
3HaHWI. Berancnenue yrios: Mexmay
68 1
CerHII:IBafomHMHCﬂ OPSMBIMH, MY 53.05.2004
IPSIMOH | TUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTIIOB MEXIY TIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoJabHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1uamerp;
IIOMIA/Ib IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; miomans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHIIpI/I‘-IeCKaﬁ IMOBCPXHOCTD,
o0pa3yromue UIHHIPHIECKO
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMN
MOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U OCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300pakeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmnmmnaapa. Ceuenus

HMWIMHIPA (TI0CKOCTHIO, MapaieIbHON
W TIePICHINKYJIIPHON OCH LIMJIMHPA)

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BE€pIIMHA KOHHUYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHUEC U BCPIIWHA,

8 o0pa3yromias ¥ 0Ch; IIIOMAAh OOKOBOM U
IIOJIHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEPIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WUJTU B TEJIO BpaIEHUS

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

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaas chepsl
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CooTHoIIEeHNs MEXy IUIOIAISIMHU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 CnoxeHue ¥ BhIUMTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
Boruncnenue yrioB Mexay NpsSIMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MIPH
pelIeHNU TEOMETPUYECKUX 3a7au

27

28

29

30

Kontponbnas pabota mo teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHUe, 06001IEHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUE, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHuE, 0000IIEHNE U
1 cucrtemaTusanus 3HaHuii. OCHOBHBIE |
¢burypsl, pakTbl, TEOPEMBI Kypca
CTepEOMETPUH
33 Hroroast koHTpoIbHAs paboTa 1 1
34 [ToBTOpenue, 0600MIEHNE 1 |
CUCTEMAaTH3aIHs 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anrebpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomertpus, 10-11 kmaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe ooiectBo «M3aarensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka IJOK
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