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HOACHUMTEJBHASA 3AIITMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10-11 xkmaccoB paspaboraHa Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3Butusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oO0yJarommxcs
MPABIIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACATbHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHUYECKON HayKO! SIBJIEHUI U MPOIIECCOB PEabHOI'O MUPa, MECTE T€OMETPUHN
B CUCTEME HayK U pOJIM MaTEMaTHUECKOT0 MOJICIIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJIsA aJalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEeMOE TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 eCTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeTbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpA, YCJIOBHE YCIEUTHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu 00bEANHSIET pa3Hble BUAbI yUeOHOW U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyalbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak



Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 0O0yueHuss — 00meo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecredeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH H  JIEHCTBUM, crneuuUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJODKEHHS  OO0pa3oBaHUA IO
CIELUAIBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIE30BAHUEM T€OMETPUH.

[TporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOTO 001ero obpasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee IIyOO0KO, eclin
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHHE TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe NPEACTABICHUS O MHOIOTPAHHHUKAX M TeJaX BpaleHUs! KaKk
O BAXKHEWIIMX MATEeMATHUYECKUX MOJEINAX, MO3BOJIAIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYKAKOLIEro MUPA;

e (opMUpOBaHHME YMEHHS pACIIO3HABAaTh Ha 4YepTexax, MOACNAX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJIa BPALCHUS;

e OBJAJCHHE METOJAMH PEIICHUS 33aad Ha MOCTPOCHUsSI HAa M300paKEHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHMS  OCHOBHBIX  THIIOB  3aJady;
dbopMupOBaHHE yYMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHUs B XOJE pELIECHUS CTEPEOMETPUYECKMX 3ahad M 3a7ad C
IPaKTUYECKUM COAEPIKaHUEM;

® pPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIuXCs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIILJICHUS;

e (¢dopMupoBaHue GyHKIIMOHATLHOW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHATUN, 0OBEKTOB U



3aKOHOMEPHOCTEH B PEAJbHBIX KU3HECHHBIX CUTYALUAX U NPU U3yYCHUHU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh UX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHM, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar i1 pelleHus IIPAKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH ITOJYYECHHBIC PE3YIIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAHUs, U ONpPENEIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haja HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIILUICHUS,
CTUMYJIMPYET NMPOTEKaHNE NHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHUE
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3a NPOBOJUTCS C OMNOPOM Ha HArJIAJHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HAIJISHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO COJNEP/KAHMUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrnpezensercs: He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHET0 0011eT0 00pa3oBaHUS.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OoO0y4yeHwus,
CTPYKTYPUPOBAHO TakKUM O00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIBUIOCH MOCIEA0BATEIBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYydYaroIIMXCs, pACIIUpss U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBOaUTCS 2 yaca B HeAenro B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

COJAEP/)KAHUE YYEBHOI'O KYPCA 10 KJIACC



IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
NapajuleNIbHble W CKpeumuBaronmecs npsamele. [lapauiensHOCTs NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B MPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yrOJd MEXJIy MNpsAMbIMH B IIPOCTPAHCTBE.
[TapauenbHOCTB IIIOCKOCTEN: TapaJIJIEbHBIE TNIOCKOCTH; CBOMCTBA MTapaJIEIbHBIX
wiockocTel. [Ipocreiinme mpocTpaHCTBEHHBIE (GUTYPHI HA TJIOCKOCTH: TETPadap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
IleprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajulesienunes; U ero csoucrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yced€HHas MnHUpamMuaa. OJIEMEHTBl Npu3Mbl W nwupamunabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBUJIbHAS MpPU3MaA U
NpaBWJIbHAs NHPAaMHUA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: MpuU3Mbl U MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU. DJIEMEHTHI CHAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOTI'OTPaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHalv, YIJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,
IJI0IAAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM Mpu3Msbl. [1no1maas



OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUJIBHOW NUPAMHIBI, TEOpeMa o
wionaau yceu€Hnoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tomo6upie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
NOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ.

11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETp; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI011a/1b ChEepHl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTIMCAHHBIN
okoJio cepsl; cepa, BUcaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM I1apa u mIomaab chephl.

[logoOuble Tena B mpocTpaHcTBe. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMu MOAOOHBIX TE.

Ceuenus mumHIpa (MapajuieIbHO U MEPIIEHIUKYISIPHO OCH ), CEYEHUS KOHYCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpaHcTBe. CI0KEHUE Y BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMPABUJI JEUCTBUU € BekTopamu. [IpsMoyronbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATax. YToJl MEXay BekTopamMu. CKalsSIpHOE MPOU3BECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, NPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  TOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOrO OYIyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/J1a4, PEIICHHUH, PacCyKICHUI; BOCIPUUMYHUBOCTHIO
K MaT€MaTUYE€CKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3J0pOBOTO U O6e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON JESITEIBHOCTBIO.

Tpyaosoe Bocnnuranue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKOM HAIPABICHHOCTH.



IK0J0rnYeCcKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYpbl, MOHWMAHHEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00JIaCTH OKPY’KAIOIICH CpeIpbl, ITTAHUPOBAHUS MIOCTYITKOB M OIIEHKHA MX BO3MOHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

LleHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS I[MBWIM3ALMH, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYJIbTYpOH KakK CpEeJCTBOM TIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISAITh IMPOEKTHYID M HUCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIQZICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCLICMBUSMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
O0eliCmBUsIMU, YHUBEPCATbHBIMU Pe2YISIMUBHBIMU OCUCMEUIMU.

1)  Vuusepcanvnvie  noznasamenvHvle — Oelcmsus, — 00eCneuU8arOm
Gdopmuposanue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 0OVUaAOWUXcs (0ceoeHue
Memoo08  NO3HAHUA — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAecTBu:

® BBLISBJISTH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYCCKHX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAY MOHATHAMH, (OPMYIUPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh  CYIICCTBCHHBIH  IpH3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATL, (GOPMYJIUPOBATH U  NPeoOpa3oOBBIBATH  CYXKICHUA:
YTBEPIUTCIIbHBIC W OTPHUIIATCIIBHBIC, CIMHUYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

® BBHISBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3HM U
NPOTUBOpEYMS B (pakTaxX, JAaHHBIX, HAOIOJCHUSAX U YTBEPIKICHHSIX;
npeaiaraTh KpUTEPUU JIJIS BBISIBIICHHS 3aKOHOMEPHOCTEH M IPOTUBOPCYUHIA;

e JicNIaTh BBIBOJBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCITYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

® TIPOBOJHTH CaMOCTOSITCIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHHUI (IIPSMbIE W OT MPOTHUBHOIO), BHICTPAWBATh apryMEHTAIIMIO,



OPUBOIUTH TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHHSI U BBIBOJIBI;

e BHIOMpPATH CNOCOO pemieHust ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

® HCIOJB30BaTh BOIPOCHI KaK MCCIEIOBATENbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

® [IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

® CaMOCTOSITENBHO (POpMyIMpPOBaTH 0OOOIIEHUS 1 BBIBOJIBI 10 Pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

® IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOllEcca, a TaKkKe BbIJABUIaTh
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

® BBIIBITH Je(UIIUTHI HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUIsI OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1a4H;

e BbpIOMpaTh HMHPOPMALMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

® CTPYKTYypUpPOBaTh WHGOPMAIIMIO, TIPEIACTABNIATH €€ B Pa3IMYHBIX PopMax,
WUTIOCTPUPOBATH TpaUueCcKH;

® OIICHUBATH HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOATENbHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOPpMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenne:

® BOCHPUHUMATH U (HOPMYIUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCIOBUSIMU
U [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOKO TOUKY 3PECHUS
B YCTHBIX M MIHMCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBINA Pe3yIbTaT;

® B X0J€ OOCYXKIEeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
pEIICHUs;, COMOCTAaBISITh CBOM CYXKICHUS C CYXICHUSAMH JPYTUX



YYaCTHHKOB JHAJIOra, OOHAPYKMUBATh Pa3InuMe W CXOJICTBO TO3UIIHIA, B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

® TMIPEACTABIATH  PE3yJbTaThl  pEIICHHWsS  3aJadd,  AKCIICPUMEHTa,
WCCJICTIOBAHMUSI, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 IPE3CHTAIIMHA U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

® [IOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHIHOW U MHIUBHIYaTbHOM
paboOThI TIpU pEIICHUHM y4YeOHBIX 3a7ad; MPUHUMATH I1€Jh COBMECTHOM
NEATEeTbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboOT, JOrOBapuBaTHCSA, OOCYKIATh TPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

® y4acTBOBaTh B I'PYIMIOBKIX PopMax padoThl (00CYKIeHHS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro0 BKJajga B OOMMHA MPOAYKT TIO KPHUTEPHSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecnedusarom Gopmuposanue

CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusauus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4u, BEIOUPATh CIOCO0 pelleHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TIO3HABATEIBHOM pediaeKcur Kak OCO3HAHUS
COBEPIIIACMbIX JIEHCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIECcca U pe3ysbTara
perieHusT MaTeMaTHIECKOM 3a/1auH;

® TPEABUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

® OIICHMBAaTH COOTBETCTBHE peE3yJbTaTa IICHM W YCIOBHSIM, OOBICHITH
MPUYHUHBI JTOCTHKEHUS WM HEIOCTWKCHUS PE3YIbTaTOB JEATEIHLHOCTH,
HaXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC
OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.
[IpyMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS W3 HUX IPU PEIICHHUH
r€OMETPUYECKUX 3a/1a4.



OmnepupoBaTh MOHATUAMU: MAPATICTBHOCTDh M MEPIEHIUKYISIPHOCTD MPSIMBIX
Y IIJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA yroJl, TPaHU JBYI'PAHHOIO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIBIN
MHOT'OTPaHHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHpamMuaa; NpuU3Ma,
PSIMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIIYKJIblE W HEBBIIYKJIbIE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapalIeNICUNEe bl ).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl TNIOCKOCTh, CEYEHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3aJ1a4 Ha BBIYMCIIEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUJIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Permats 3aaun Ha HaXOXKJICHHE TEOMETPUIECCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MpPSIMOM M  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
MUpaMUJIa) C IPUMEHEHHEM (POPMYIT; BEIUMCIISTH COOTHOIIECHHS MEX Y TUTOIIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh MOHATHUSIMU: CHMMETPHsI B NPOCTPAHCTBE; LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CAMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaXx.

[TpumensTh reomeTpudeckue (hakThl 1J1 pEIICHUs CTEPEOMETPUUECKHX 3a/1ad,
MPENOJIarafoIIuX HECKOIBKO MIAroB PEIISHUs, €CIN YCIOBUS IPUMEHEHUS 3aaHbl
B IBHOU (popme.



[IppuMeHATH NPOCTEHIINE IPOrPAMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOaNUTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh IMONY4YEHHBIE 3HAHUS Ha IIPAKTHUKE: aHAIM3UPOBATHh PEaJIbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, anmapaTa anreOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEIUYMH.

11 KITIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIPUYECKas TOBEPXHOCTh, 0OO0pa3yrolue
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKAs IOBEPXHOCTh, 00pa3yronme
KOHUYECKON OBEPXHOCTH, KOHYC; ChepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LMIUHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI OJYUYEHUS TEJ BpaILlEHUSI.

KnaccuduumpoBaTts B3auMHOE pacnoiokeHne chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Bbruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM Tel  BpalleHWUs,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIIUCAHHBIN B CPEPy 1 ONUCAHHBIH
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPALCHHUSL.

BbuncnsTe COOTHOLIEHUS MEX]Y IUIOIAJIMU MOBEPXHOCTEH M 00bEMaMu
MOJO00OHBIX TEN.

N300paxxkatb u3ydyaemble (QUIypbl OT PYKHM M C IPUMEHEHHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOSTHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHMsI TEJ BpAILCHUSI.

W3BnekaTb, WHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATS JEHCTBUA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIOT.

[TpumeHsTh paBUiIO Mapaieaenunesaa.

OnepupoBaTh NOHATHIMU: JEKAPTOBbI KOOPIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIY



BEKTOPaMU, CKAJSIPHOE IIPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKiIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[Tpumens T reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (hopme.

Pemare npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHW W
HAXO0XJI€HUE F€OMETPUUYECKUX BEIMYMH [0 00pa3laM WiIH aJropuT™MaMm, NPUMEHsS
U3BECTHBIEC METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IppuMeHATP  MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIpyMeEHATE IOMYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallMd W IPUMEHATb HM3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CPOPMYIMPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATH pPEAIbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB u (uudposbie)
KonTtpoabHubie
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibH
padoThI

ble pecypchl

1 BBenenue B ctepeoMeTpuio 10

[TpsiMbIe U MIIOCKOCTH B
2 npoctpasctse. [lapamensHocTh 12 1
NPSMBIX U IJIOCKOCTEN

[TeprieHAUKYIAPHOCTD MPSIMBIX U

3 N 12
TUIOCKOCTEH
VYTIIb1 MKy TIPSAMBIMH U
4 v 1P 10 1
TUTOCKOCTSIMU
MHororpaHHuKu 11

O06bEMBI MHOTOIPaHHUKOB 9




IToBTOpeHue: ceuenus,

7 4 1
PAcCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB I1O0 68 5
I[MPOT'PAMME
11 KUIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u unpposbIie
Ne ni/mm P Bce  KonTpoJbHbIe (1udpp )
TeM NMPOrpaMmbl o0pa3oBaTe/bHbIE
ro padoThbI
pecypcsbl
Tena BpameHus 24 1
OO0BEMBI TEN 10 1
3 BexTopsl 1 KoopAMHATHI B 15 1
MIPOCTPAHCTBE
4 [ToBTOpeHwMeE, 0606meHI/UIe, 19 1
CUCTEMAaTH3AIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 68 4
I[MPOT'PAMME

ITOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

KoJsmnuyecTBo 4acoB

Ne Kontpoanr /Jara
Tema ypoka P
n/n Bcero HBbIE H3yUYeHMU s
padoTbI
OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOUKA,
mpsiMasi, III0CKOCTh, IpOoCcTpaHCcTBO. [IpaBmita
1 M300paKEHUS HAa PUCYHKaX: U300paKeHUS 1
PAFCCHILA 1A PHEYH P 07.09.2023
TJIOCKOCTEH, IMapaJiIeIbHBIX MPSMBIX
(OTpe3KOoB), cepeIMHBI OTpPE3Ka
[ToHsTHS: TIEpeceKaroNUecs MIOCKOCTH,
2 1
TepeCEKArOIINECs TpsiMasi ¥ TII0CKOCTh 07.09.2023
[ToHsTHS: epeceKarouecs MIOCKOCTH,
3 MepPEeCeKAIIMECs MpsMas U TUIOCKOCTD. 1
P P 14.09.2023

Pemenue 3agau




3HAKOMCTBO C MHOTOI'paHHHKAMHU,
n300pakeHre MHOTOIPaHHUKOB Ha PUCYHKAX,

14.09.2023
Ha MPOEKINOHHBIX YepTexax
5 HauanbHble cBeaeHus o kyOe u nupaMuze, ux
Pa3BEPTKHU U MOJIEIH. 21.09.2023
6 C
€4eHUs] MHOTOTPaHHUKOB 91.09.2023
7 [Ipenmer crepeomeTpru. AKCHOMBI
CTEpPEOMETPUH 28.09.2023
8 Hekotopsle cnencTBus U3 akCuom
CTEpPEOMETPUU 28.09.2023
9 Pemenue 3a1a4 Ha NpUMEHEHUE aKCUOM
CTEPEOMETPHUH U UX CIEACTBUN 05.10.2023
YnpaxkHeHue B pelICHUH 3a]a4 Ha
10
anMeHeIiHe aKCHOM CTEPEOMETPHH U UX 05.10.2023
ClIeICTBUI
B3anMHOe pacnonokeHue npsmsIx B
11 :
IIPOCTPAHCTBE: MEPECEKAIOLINECS, 12.10.2023
NapajuleNIbHbIE U CKPEIMBAIOIINECS IPSIMbIE
12 [TapamienpHOCTh IPSIMON M INIOCKOCTH
12.10.2023
13 Pemenue 3anau no teme "llapannensHocTh
MPSIMOK M TUIOCKOCTH" 19.10.2023
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU
19.10.2023
15 Yros Mexay IpsIMBIMU B IIPOCTPAHCTBE 96.10.2023
Pemenue 3amau no reme "Yron mexay
16
IIPSIMBIMHU B IIPOCTpaHCTBE" 26.10.2023
17 [TapamienpHOCTB TNIOCKOCTEN: MapajlIeIbHbIE
IJI0CKOCTH 09.11.2023
1 . .
8 CaoiicTBa napamienabHbIX MIIOCKOCTEN 09.11.2023
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI Ha
19
IJIOCKOCTH: TETPadap, KyO, mapasienenumnes 16.11.2023
2 I1 i
0 OCTPOCHHUE CeUCHUH 16.11.2023
21 3azauu Ha IOCTPOECHUE CEUEHUI
23.11.2023
KonrtponsHas padora no reme "[Ipsimblie u
22 B!
IUIOCKOCTH B mpocTpancTse. [lapannensHocTs 93.11.2023

MPSIMBIX U IIJIOCKOCTEN"




23

[lepnieHquKyIsIpHBIE IPSMBIE B IIPOCTPAHCTBE

30.11.2023

24 [TapannenbHbie TpSAMbIe, TEPICHIUKYIISPHbIE

K IIJIOCKOCTHU 30.11.2023
o5 [Ipsimble napasuienbHbIe U

MePIEHIUKYISIPHBIE K TTTIOCKOCTH 07.12.2023
26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U

IJI0CKOCTH 07.12.2023
7 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U

1ockocTy. Pemenue 3anau 14.12.2023
28 Teopema o npsMOM NEePIICHANKYIISIPHOM

IJIOCKOCTH 14.12.2023
29 TeopeMa 0 npsAMON NepIEH AUKYISIPHON

wiockocTy. Pemenue 3anau 21.12.2023
30 PaccrosiHre OT TOYKH 10 TIOCKOCTH

21.12.2023

31 PaccrosiHre oT npsiMoii 10 MIOCKOCTH 98.12.2023
32 Teopema o Tpex mepneHIUKYIsIpax 98.12 2023
33 Teopema o Tpex nepneHaAuKyispax. Pemenue

3a1a4 11.01.2024
34 [Ipumenenne TeopeMsl 0 TPEX

MEPIEeHINKYIApax MpU PEeUICHUH 3a/1a4 11.01.2024

[eprieHAUKYIAp ¥ HAKJIOHHBIE: PACCTOSHHE
35 oT TO‘IIfI/I 710 TUTOCKOCTH, PACCTOSTHUE OT 18.01.2024

IPSIMOIL 10 MIIOCKOCTH
36 VYTIBI B MPOCTPAHCTBE: YTOJI MEXTY IPSIMOM 1

IJIOCKOCTBIO 18.01.2024
37 JIByrpaHHbIN yroia 95.01.2024
38 JIByrpaHHBIN yroJl, JMHEHHBIN yTroa

JBYTPAHHOI'O yIJIa 25.01.2024
39 [Tpu3Hak MepPHeHIUKYISIPHOCTH JIBYX

IJI0CKOCTEN 01.02.2024
40 [Tpu3Hak NepneHIuKyIIPHOCTH JBYX

miockocteil. Pemenue 3anau 01.02.2024
41 [Tpumenenwne prI3H3K3 MEePIEeHANKYISIPHOCTH

JBYX TUIOCKOCTEH MPH pelIeHUH 3a1au 08.02.2024
42 [IpssMoyronbHBIN apasienenunet

08.02.2024




ITocTpoeHue ceyeHuii MpsIMOYroJILHOTO

43
napajuiesienumnesa 15.02.2024
Konrponsnas pabora mo remam
m "IlepnieHIUKYISIPHOCTD NPSAMBIX U
miockocTeil" u "YTibl MEXY OPSIMBIMU U 15.02.2024
miockocTamMu"”
4 IT
3) OHSITHE MHOTOTPaHHHUKA 99 02.2024
46 IT
U 22.02.2024
47 IT
Hpaniad 29.02.2024
48
VYceueHHas nupamuia 99.02.2024
49 [ToHsTHE IPaBUIBLHOTO MHOTOTPAHHUKA
07.03.2024
[Ipencrasnenue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTAdAP, TOJEKadIP U 07.03.2024
MKOCadP.
51 CummeTpusi B IPOCTPAHCTBE. DIIEMEHTHI
CUMMETPHUU IPABUIBHBIX MHOTOTPAHHUKOB 14.03.2024
59 Brruncnenue 371eMEHTOB MHOTOTPAHHHUKOB:
pEOpa, TuaroHa u, yribl 14.03.2024
Teopema 0 60KOBOI1 MOBEPXHOCTH MPSAMOI
53 T i
npu3Mebl. [11011a16 TOMHOM MOBEPXHOCTH 91.03.2024
MIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHONW MTUPAMUJIBI,
Teopema O TJI0Ia I OOKOBOM MOBEPXHOCTH 21.03.2024
YCEUEHHOW MUpPaMUIbI
55 KonTponbhas padota no teme
"MHororpaHHuKu" 04.04.2024
56 I1 &
oHsATHE 00 00BEME 04.04.2024
; "
5 O0BEM PSIMOYTOIBHOTO TTapaJIIeIeTUIeaa 11.04.2024
58 O0BEM MpsAMO TIPU3MBI 11.04.2024
59 ) .
OOBEM HaKIIOHHOW MTPU3MBI 18.04.2024
60 O0BéM ipu3MBl. Pemenne 3amaq

18.04.2024




61 O0BEM TUpaMUTBI 1 25 04.2024

62 O0béM mupamubl. Pemenne 3amay 1 95.04.2024

63 O0BEM MHOTOTPpaHHUKOB. Perienne 3aqaq 1 02.05.2024

64 KonTponbnas padota o Teme "O0bEMBI 1
MHOT'OTPaHHUKOB" 02.05.2024
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS

65 sranui. [loctpoenue ceueHuii B 1
MHororpaHHI:Ee 09.05.2024
Brruuciienne pacCTOSHUM: MEXIY ABYMS

66 TOYKaMH, OT TOYKH JIO TIPSIMOU, OT TOYKH JI0 1
IIJIOCKOCTH, MKy CKPEITMBAIOIIIUMHUCS 09.05.2024
MIPSIMBIMH

67 Hroroast koHTpoIbHAs paboTa 1 16.05.2024
Beruucnenue yrios: Mexay

68 CKPEIIHBAIOIIUMUCS TIPSIMBIMU, MY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, 16.05.2024
YIIJIOB MEKAY TUIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




