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HOACHUTEJBbHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTaBJIIIOIIMMU OCHOBY JJIsI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0Opa3oBaHMUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYaroIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUM JUYHOCTHOIO
pa3BuTus oOydarommxcs, ¢GopMUpoBaHUs (YHKIMOHATIHLHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3y4€HUs IPYTUX Y4eOHBIX TUCHUIUMH. Pa3BuTie y oOydaromuxcs
MPABUJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 WM HACAaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICITUPOBAHUS B HAYUYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIIJICHHUs, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

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

Jlormdeckoe MbINUICHHE, (HOpPMHUPYEMOE TMpPU HU3YYCHUH OOYYarOIIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JIOTUIECKUX YTBEPKICHUN
B XOJI¢ PCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaNIbHOTO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCIEUIHOTO TO3HAHUS W aKTHUBHOTO



npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TpPYIOBOM J1E€ATEIHHOCTH,
ABJIAETCSI OJHMM W3 MPO(PECCHOHAIBHO BAXKHBIX KAadyeCTB, MO3TOMY aKTyaJlbHA
3amaya (opmMupoBaHus y 0O0ydYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTrpus» Ha 6a3oBOM
ypoBHE 00yueHus — 001eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
cnequ(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJOJKEHNS 00pa30BaHUS
10 CMIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMMa mno reoMmerpuu Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOIO 00111ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MATEMaTHYECKUE YMEHHs, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUH M HEOOXOAUMBIE JUIsl KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh HM3YYUTh I'€OMETPHUIO OoJjee
ri1yOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHMSIX B MPOPECCUOHANBHON JAEATENBHOCTH.

JlocTikeHHe LEenu OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS PpEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputreTHBIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"eomeTpum» Ha 6a30B0oM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (opMupoBaHue NpPEACTaBICHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BOKHEHIINX MaTeMaTHYECKUX MOJEINSAX, MO3BOJSIOIIUX ONUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPY’KAIOLEro MUPA;

e (opMupoBaHue yMEHHsI pacro3HaBaThb Ha YEpPTEkKax, MOJACISIX U B
peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOCHHS Ha M300paMeHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupoBaHHEe yMEHHUS MPOBOAUTH  HECJIOXKHBIE JIOKa3aTeJIbHbIE
pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ay C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuUTHE VHTEIJIEKTYaJIbHBIX 51 TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTEH, (OpMyIMpoBaTh HX Ha A3BIKE
I€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPAaMMBI SIBIISIETCSI BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHMs 3a1a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX IIPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYE€HHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepkarenbHble TUHUN 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 IO TojaMm
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil mporpamMmbl, pacHpefesN€HHBIM MO0 ToAaM OOyuYeHus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIIATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEACTaBICHUN OOydarolmuXcs, paciuupss u
yrayOssist e€, o0pa3ysi IpOUYHbIE MHO>KECTBEHHBIE 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 Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOU U IUIOCKOCTHU: NEPIECHANKYJIISPHBIC MPSIMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YrOJ, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TpEX MEepIEHINKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPHU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuibHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOHyC: ocHOBaHuME U BeplinHa, 00pa3yromas
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

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

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenust mwiMHApa (MapauiebHO M TEPIEHIUKYJSIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO TMpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJIEHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyILETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaThb OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX IMpodIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

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

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYHCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

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



npemsiaraTh  KPpUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBLI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOIPOCH KaK HCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U (OPMYyJIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0J1€ 00CYKIEHMs 3a7jaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pPEe3yNbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPH pENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYyX1€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO03HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHSIMU: MTAPATIICTLHOCTD U MEPIICHIUKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS IS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YSI METOJ CJIC/IOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE TCOMETPUUCCKUX BEIIMUWH 10 00pa3IiaM HiIu
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIbKO IIAr0OB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, 0Opa3yromiue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudunmpoBats B3auMHOE pacrosokeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTb, HHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHITH, KAKUMHU CBOMCTBAMH OHU 00JIaJIal0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMmeTpuueckue ¢GakThl JUIsI PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0KIECHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bceero H3yYeHUS o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, II0CKOCTbh, IPOCTPAHCTBO.
IIpaBuia n300pakeHus Ha PUCYHKAX: 1
P P 2 pacy 05.09.2023
M300paXeHUS IIOCKOCTEH, MapajuieIbHBIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS: IepeceKarorecs MIOCKOCTH,
MepeceKaroIIMrecs mpsiMasi ¥ TIOCKOCTh 07.09.2023

[TonsiTHs: IEpeceKaronIrecs MIOCKOCTH,
NepeceKaroIrecs npsmasi ¥ IIOCKOCTh 12.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOIPaHHUKOB Ha 1 14.09.2023

PUCYHKaX, HAa MPOCKIMOHHBIX YCPTEIKAX

HavanbHble cBeieHus 0 KyOe U nupamu/ie,
ux pa3BépTku U Mozenu. CedeHus 1 19.09.2023

MHOTI'OI'paHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BEépTKu U Mozenu. CedeHus 1 91.09.2023

MHOI'OI'paHHUKOB
[TousiTue 06 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX

26.09.2023




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

28.09.2023

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

03.10.2023

10

11

12

13

[TonsiTre 06 akcMOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

B3anmuOe pacnoyioxkeHue npsmMbIX B
IIPOCTPAHCTBE: IepeceKarouecs,
NapajuleIbHbIE U CKPEILIUBAOIUECS
IIpsIMbIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEN B
MMPOCTPAHCTBE: MMAPAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

05.10.2023

10.10.2023

12.10.2023

17.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

19.10.2023

15

16

Yrois Mexay NpsIMBIMU B ITPOCTPAHCTBE

Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

24.10.2023

26.10.2023

17

[TapayieabHOCTB TUNIOCKOCTEN:
napaelbHble IIOCKOCTH

07.11.2023




18

CBolicTBa napasuieIbHbIX IIOCKOCTEN

09.11.2023
[Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 14.11.2023
napaieNenure;|
20 [TocTpoenue ceueHuit 16.11.2023
21 [TocTpoenue ceueHuit 91.11.2023
KonTpomapHas padora o Teme "Ipsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocI:T)L I'TII;IMBIX ¥ TUIOCKOCTEH" 23.11.2023
[TepnieHAUKYISAPHOCTD NPSIMOM U
23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B 98.11.2023
NIPOCTPAHCTBE
24 [TpsMble napanenbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH 30.11.2023
o5 [IpssmMble napayenbHble U
MEePIEHANKYIISIPHBIC K TITIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
MJIOCKOCTH 07.12.2023
97 [Ipu3Hak neprneHauKyIIPHOCTH MPSMOH U
IJIOCKOCTH 12.12.2023
28 Teopema o0 psIMOM NTEPIIEHANKYIISIPHOU
MJIOCKOCTH 14.12.2023
29 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH 19.12.2023
30 Teopema o0 HpsAMOIi IEPIICHANKYIAPHOR




IIJIOCKOCTH

21.12.2023

31

32

33

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHauKyIsIp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH

HepneHz[HKynﬂp M HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH 0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

26.12.2023

28.12.2023

09.01.2024

34

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

11.01.2024

35

36

VYTIIBl B IPOCTPAHCTBE: YIOI MEKIY
IIPSIMOM M INIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JBYT'PaHHOI'O yTIila

16.01.2024

18.01.2024

37

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

23.01.2024

38

39

40

[IepnieHAMKyYIAPHOCTH INIOCKOCTEN:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHqUKyYISAPHOCTD TIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IIOCKOCTEHN

[lepnieH UKy ISAPHOCTD TITIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEeM

25.01.2024

30.01.2024

01.02.2024




41

TeopeMa 0 TpEX NEPHEHANKYIISIPAX

06.02.2024

42

43

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Teopema o Tpéx nepneHAuKyIsIpax

08.02.2024

13.02.2024

44

KonTtponpsHas pabora mo Temam
"[leprieHAUKYISPHOCTD MPSAMBIX U
miockocTe" u "Vl MeXy NpSIMbIMU U
IUIOCKOCTSIMM"

15.02.2024

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

20.02.2024

46

[Ipu3ma: N-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI TIOBEPXHOCTh
IIPU3MBI

22.02.2024

47

48

49

[Tapamienenunen, npsIMOYTrOJbHBIN
napaJiesienune] 1 ero CBOMCTBa
[Tupamua: N-yrosipHas nupamuaa, TpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBas U
MI0JIHASl IOBEPXHOCTh TUPAMUJIBL;
IpaBWIbHAs U YCEUEHHAS TUpaMU1a

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OT'paHHUKA,
IMMpaBUJIbHAaA NprU3Ma U IpaBUJIbHAA
nupamMuJia; npaBujibHadg TPpCyrojibHas

27.02.2024

29.02.2024

05.03.2024




nMpamMuia U NpaBWIbHBIA TETpa’ap; KyO

50

51

52

[IpencraBienue o npaBUIbHBIX
MHOTOT'PAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHTbl CAMMETPUU B TUPaMUIaX,
napajuiejenuneaax, mpaBuiIbHbIX
MHOTOI'PaHHHUKAX

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHanu, yribl

07.03.2024

12.03.2024

14.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TUIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MIOBEPXHOCTHU IPSIMON IIPU3MBI

19.03.2024

54

[Tmomane 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON MUPAMUIBI,
TeopeMa O TIoaau OOKOBOMH
IIOBEPXHOCTH YCEYEHHOU MUPAMUBI

21.03.2024

55

56

57

KonTponbHas padbora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

O0BEM TUpaMHUTBI

04.04.2024

09.04.2024

11.04.2024

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

16.04.2024




18.04.2024

60 O06Bé 1
PEM THpanHZB! 23.04.2024
61 O0BE 1
DEM TIPHIMBL 25.04.2024
62 O06Bé 1
PEM HPHMET 02.05.2024
63 O0BE 1
DOM TIPHIMEL 07.05.2024
64 Kontponbnas pabota no reme "O0bEMBI 1
MHOTOI'PaHHUKOB" 09.05.2024
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 i. 11 i 1
3Hanuil. [locTpoeHue ceueHmii B 14.05.2024
MHOTOTpaHHHKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUMI: MEXIY
66 i 1
JBYMsI TOYKAMH, OT TOYKH JIO MPSMOM, OT 16.05.2024
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH
67 4 1
TOTOBasi KOHTPOJIbHAs paboTa 91.05.2024
[ToBTOpeHue, 06001IeHNE CHCTeMaTU3AIIUS
3HaHUH. BbIYKCIICHUE YTIIOB: MEXTY
68 1
CI(peI_I_II:IBaIOH_II/IMI/ICSI NPSIMBIMH, MEKITY 93.05.2024
IPSIMO# U TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXIy IJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHON
IMOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYJIIPHOM OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPAIICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TonoOHEbIE TEeNa B MPOCTPAHCTBE.

16 COOTHOIICHUS MKy TUIOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a7a4

KonrtponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

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




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




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

» MaremaTuka: anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkuuonepHoe odiectBo «M3aatensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka IJOK
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